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PYKOBOACTBO N0 MPOCKTUPOBAHHIO MOPCKHX P 31.31.27—81
NPHUYaJNbHBIX COOPYKeHHH BBOAMTCH BIEpPBHE

PacnopsykeHHeM TJaBHOFO HHXKEHEpA
Coi03MOpHHUNPOeKTa OT 22 sHBapH
1981 r. Ne 59 cpok BBeAeHH§ B JICHCT-
BHE YCT2HOBJEH c 1 wioas 1982 r.

PykoBoacrBo cocraBieHo B pasBuTHe raaBel CHull 11-51—74 no
paszesaM, OTHOCSIIHMCA K MOPCKHM IIPHUAJbHBIM COOPYXKEHHAM,
1 MHCTPYKUMH IO NPOEKTUPOBAHHIO MOPCKHX NPHYAJbHBIX COOpYXKe-

. BCH 3—80
Munmopdaor”
TlpuBenennsie B PykoBoacrse TekcTw raaew CHall I1-51—74
BCH 3—80 “
u UncTpyKuuu Mumvioppaor CTMEUEHB Ha moasX c60KY BepTHKAJbHOMH

yeproit. K ormensubiM mynkraM raaBel CHuII u  FHCTPYKUFH AaHbBI
COOTBETCTBYIOIIHE MOSICHEHHS 10 HX NPHMEHCHHIO.

PyKkoBOACTBO COMepKHT KOMILIEKCHbie NPHMEepPH pacyeTa, OXBaThi-
BalOUIHe HauGojee THNHYHHE CIYYaH B MNPAKTHKe NPOEKTHPOBAaHHS
KOHCTPYKUHH NPHYAJbHHIX COOPYXKEHHH M HJJIOCTPHpPYIOIHE NOPSAROK
npuMeHeHHs yKas3aHu#, npuBeaerHsx B CHAIT v UxcTpykuuH.

Hywmepaius nyHKToB, ¢popmya, Ta6.1ul H pHCYHKOB B PykoBojicTBe,
rae HeoOXOIHMO, IBOAHAs: NEepBHl HOMEp — NMOPSAKOBHIH, BTOPOH,
B CKOGKAX, COOTBETCTBYyeT HoMepy, AanHoMy B raaBe CHHuII II-51—74
BCH 3—80
Muumopdaor

IlndpoBuie 0603HAUEHHA B KPYIJIBIX CKOOKax ¢ HHAEKCOM <C»
[nanpumep, 2.1(2.1c)] npurstel no CHull II-51—74, 6e3 GykBeHHBIX

BCH 3—80
Munnmopdior [nanpumep,

H1u B UHCTpyKIHH

HHAEKCOB B KPYIJblXx CKOGKAX OTHOCSTCH K

14.11(3.9)].
1(1). OBLULHE MOJIOXXEHHS

1.1(1.1c). Tpe6oBarus HacTosmiero PyKOBOACTBAa AOJXKHH COGJIO-
JaThCs JIPH NPOEKTHPOBAHHH BHOBb BO3BOJHMBIX H PEKOHCTPYHPYEMBIX
MOPCKHX MPHYaNbHHX coopy)xenm“{ NOPTOB H CYAOPEMOHTHHX 3aBOAOB.

(1.1). PykoBoncTBo cofepkHT O6liHe TpeGOBaHHA HO HPOEKTHPO-
BAHHMIO CTAallHOHAPHBIX NMPHYAJbHHX COODYKEHHH H CHelMaJibHble Tpe-
60oBaHHS 10 IPOEKTHPOBAHHIO I'PaBHTALHOHHHIX COOPYXKEHHHE YroJIKO-
BOTO NPOGHIA M H3 MacCHBOBOH KJaJKH, NPHYaJIOB THNA <G0JbBEpK»
C aHKepOBKOH Ha OJHOM YPOBHE H 3CTaKal.

Npameganus: 1. [Ipy NpoeKTHPOBAHEM MOPCKHX NPHYANLHHX COOPYNKesml
HaJJeXHT C yueroM ykasaHHE PykoBojcTBa coGJIOfaTh TpeGOBaHHS, NpPeLyCMOTpeH-
Hete raasoit CHuIl u crammaprom COB «OcHOBHHE NOJIOXEHHS NO NPOEKTHPOBAHHIO
H MO PAacueTy CTPOMTENbHHX KOHCTPYKUHA M OCHOBaHHi», TpeGOBaHHA APYrHX COOT-
BeTCTBYIOIIAX HODMATHBHHX [OKYMEHTOB, YTBEDXJeHHHX HJH coraacosamHHX Ioc-
crpoeM CCCP, a Takxe yTBepXAeHHHX COO3MOPHHHIPOeKTOM HNH MmEMOpdroToM
.(cM. mpra. 1 K macTosmeMmy PykoBoacTsy).
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2. TIpoexTHpOBaHHe NPHYAJLHHX COOPYXEHHH, BOSBOAMMHX B CeACMHYECKHX
pafioHax, B 30HAaX pAacOPOCTPaHEHHS BEeYHOMEP3JHX, NPOCAJOYHHX, HabyXalomuXx,
TOpPSAHNX TPYHTOB, Ha NoApabaThiBaeMHX H NOABEPXKEHHHX OIOJ3HSM H KapcraM
TEPPHTOPHAX H B IPYTHX 0COOHX YCJA0BHAX, HAOJKHO TPOH3BOOHTBHCA C YIETOM
JIOTNOJIHNTEABHEIX TPeGOBaHHH COOTBETCTBYIOLIHX HOPMATHBHEIX JMOKYMEHTOB, d& IpH
OTCYTCTBHH TaKOBBWX — Ha OCHOBe CIMEeUHa/lbHO NPOBOAHMHX Hccnenosa}mﬁ.

1.2. Tlopsnok BbIAAuu 3aJaHHii Ha NPOEKTHPOBaHHe, CTaTHHHOCTD,
ofbeM, colepkaHHe U O(opMJeHHe NMPOEKTHOH HOKyMEHTAUHH X0JXK-
HBl COOTBeTCTBOBaTh yKasauusm CH 202—81 «Muctpykuma o cocra-
Be, NOpsIAKEe pa3paloTKH, COTJIACOBaHWsi M YTBEPXKIEHHS NPOCKTOB
H CMeT Ha CTPOHTEJbCTBO NPENNPUSTHH, 34aHHHi H COODYXKEHHI»,
CH 219—70 «MHCTpyKuHst O pa3paboTKe, MPOCKTOB M CMET JJIs
CTPOHTENICTBA 3a TpaHUIEd NpH TexHuueckom coneiicteuu CCCP».
1.3(1.3). Ilpu pajpaborke mpoekTa IPHYAJBLHOIO COOPYXKEHHs He-
06XOIUMO HMeTh HCXOJHBE AaHHble, YCTaHABJHB3aeMHe B COOTBETCT-
BHH C reHepaJbHHIM IIaHOM H TEXHOJOTHUECKOH 4YacThlo NPOeKTa,
€CTEeCTBEHHbIMH YCJOBHSIMH y4acTKa CTPOHTEIbCTBA, a TaKXe C YCJO-
BHSIMH NPOHM3BOACTBa paGor [cornacno mm. 1.4(1.4)—1.6(1.6) macrog-
uero PykoBojicTBal.

1.4(1.4). IlnanoBoe moJiOKeHHE MPHYAJIOB ONpe/eNseTCs reBepalb-
HHM IVIAHOM NPOEeKTHPyeMoro o06bekra (HOPTa, CYAOPEMOHTHOrO 3a-
Bojga H T. A.). IlnaHoBoe moJjioXKeHHe JTHHHH KODJOHAa NPHYAJOB B 3a-
BHCHMOCTH OT €CTECTBEHHHIX YCJORHI CJefyeT yTO4HSATb NpH paspa-
60TKe rHIPOTEXHHYECKOH 4acTH MPOEKTa.

TexHoJiorHyecKasi YacTb HmPOeKTa ONpeJeNsieT CJeAyIOUiHe HCXOXA-
HHE JaHHble IPOEKTa NPHYAJbHOTO COOPYXKEHHS:

AJIHHY NMPHYaJIOB;

OTMETKY JlHa y NpHyana,

OTMeTKY KOPAOHa;

KaTeropHI0 3KCIJIyaTalHOHHBIX Harpy3oK;

THOH PaCueTHHIX CYMNOB;

cnenualibipie TPeGOBAHAS K NPHUay.

1.5(1.5). B KauecTBe HCXOAHBIX HCHOJB3YIOTCS CJaeAyIOUIHE AaH-
HBle O eCTECTBEHHBIX YCJHOBHSX H 3aCTPOHKe ydJacTKa CTPOHTENBbCTBA:

a) Tomorpaguueckne (IUIaH YYacTKa CTPOHTENbCTBAa C TI'OPH30H-
TaJSIMH U NPHBSI3KOMH CYINECTBYIOIIHX 31aHHH H COOpPYKeHui);

6) ruaporpadHueckHe (mIaH NMPOMEPOB TJIAYOHH AKBATOPHH C IIO-
CTPOeHHeM H30064aT, CBeIeHH 0 MOPCKHX CBaJKax rpyHra);

B) THIPOJIOTHYECKHE H MeTeopoJoTHYecKHe (PeKHMHBIE XapakTe-
PHCTHKH BeTpa, BOJIHEHHS H YDOBHeH MOps, CBELEHMs O JIEJOBOM pe-
JKHME, 3aHOCHMOCTH HJH DPasMbiBe B MECTe PacCHONOXKEHHS NPOeKTH-
PYEMOro COOpYXKEHHsl, CTeleHb arpecCHBHOCTH CpPeAH, KJHMAaTHYECKHe
aHHbIE) ;

r) GuOJIOTHYECKHEe, XAPAKTEPHIYIOMINEe OTCYTCTBHE HJM HdJIMdYHe
IpeBOTOYLEB Pa3J/IHYHBIX BHIOB, CTelleHb HETEHCHBHOCTH HX JesTelb-
HOCTH, COXPAHHOCTb H THHEHHe JPeBeCHHBl Ha Da3JIHYHBIX YPOBHSX,
HaJAYHe GHOJIOTHIECKHX OOBLEKTOB, NOJATEKAUIHX OXPaHe;

Il) reoJornuecKHe H THAPOTeOJOTHYECKHe (FeoJIOTHYecKHe NPOQH-
¥, PUIMKO-MEXAHHUECKHE XAPAKTEPHCTHKY TPYHTOB OCHOBAHMS H 3a-
CLINKH, CBEIEHHS O TPYHTOBBIX BOAX H HX arpeCcCHBHOCTH);

4




e) IHaHHBle O CEHCMHYHOCTH (C yYeTOM MHKDOPafiOHHPOBAaHHA), a
TaK¥kKe KapCTOBBIX, ONOJ3HEBHIX H NMPOCAJOYHBIX SBJCHHAX Ha y4yacTke
CTPOHTENBCTBA.

1.6(1.6). Janubie 06 ycJOBHSX [IpOH3BOACTBAa paGoT HOJKHBI
BKJII0YaTh CJAEAYIOlHe CBeILeHHUs:

a) TNPOH3BOJACTBEHHBIE BO3MOXKHOCTH CTPOHTEJbHOfj OpPraHH3aLHH
(TpOH3BOACTBEHHBE 06a3bl, HX PAacnoJoXeHHe M XapaKTepHCTHKa,
KpaHbl H HHOe CTPOHTeJbHOe 060py/loBanue);

6) paaMmellleHHe MPeINPHATHE, U3TOTOBJSIOIHX COOPHHE KeJje30-
GeTOHHBIE 3JIEMEHTHl, HX IPOH3BOACTBEHHAsl MOLIHOCTb, CTENeHb 3a-
TrPY3KH, TEXHOJOTHYECKHE BO3MOXKHOCTH;

B) TpPAaHCIHOPTHble CBSI3H paloHa CTPOHTEJbCTBA C 6a3aMi, 3aBOaa-
MH-TOCTaBUIMKAMH, MYHKTAMH 3arOTOBKH MECTHHIX CTPOMTEJbIibIA Ma-
TEPUAAOB;

r) MeCTHHie CTPOHTEJbHEIE MaTepHaJn (HOMEHKJATYpa, KOJHYECT-
BeHHass M KadeCTBeHHAass XapaKTePHCTHKH, VCJIOBHA pa3paboTKH
H TPAHCHOPTHPOBKH).

2(2c). KIACCH®HUKAL U TTPHYAJBHDIX COOPY)KEHURA

2.1(2.1¢c). Mopckue npuua/JbHble COOPYKEHHs MOJPas3AensioTcs Ha
HOCTOSHHBIE H BPeMEHHHIE.

ITocTostHHBIE COOpYXKeHHsI NMpefHasHAa4YeHbl JJsf MIJIHTEIbHOH 3JKC-
[y aTalHy.

K BpeMeHHBIM OTHOCSITCSI COODYKEHHS, HCIOJb3yeMble B [EPHOL
CTPOMTEJbCTBA HJIM PEMOHTA NMOCTOSTHHHIX COOPYXKeHHH.

2.2. TlpuuanibHBie COOPYKeHHsl MOAPA3AeNAIOTC B 38BUCHMOCTH OT:

a) pacno/ioXeHHsi IO OTHOIIEHHI0O K Oepery — Ha HaGepexHhle,
NHpCH (Y3KHe M LIHPOKHe), peifoBbie (OCTPOBHblE M IJIaBy4HE)
H BHIJIBUHYTHE B aKBATODHIO H CBS3aHHLIE Cbe3/laMH HJIY NOZBECHbI-
MH IOpOraMu C TepPHTOPHeEIi;

6) BO3MOXHOCTH II€peMEIIeHHS — Ha CTAl[HOHAPHHIE M NepeBHK-
HHE;

B) KOHCTPYKTHBHBIX OCOOEHHOCTefl u NpPHHLHNA PaGoTHl — HA Tpa-
BHTAaIlHOHHble, TOHKHE CTEHKH THIa <«GOJIbBEPK», 3CTaKajbl, MOCTOBO-
ro THIA, CMEIIAHHOIO THIA, VIABYYHE NPHYSJbL;

r) iIpHMeNsieMbIX CTPOHTEJbHBIX MaTePHaJIOB — Ha GeTOHHbIe, XKe-
ne306eTOHHbIE, MEeTAJIHYECKHE, IepeBSHHbIE H CMELIaHHBIE;

L) BOCHpUATHS OOKOBOTO faB/jeHHsT T[PYHTAa — HA pacnopHbie
u 6e3pacropHbIe;

€) Ha3HaueHHs1 (CHENMaJH3alHH) — Ha I'PHYAJH:

rpy30BHe (AJs TeHepaJbHHIX TapHO-IITYYHHX, JIECHBIX, HaBaJlOY-
HBHIX H HaCBIMHBIX TPY30B, JJIS KOHTEHHEPOB, JHXTEPOB M HAJUBHBIX
Tpy308);

liacCaXKMPCKHE;

NapOMHBIX Nepenpas;

CyLOPEMOHTHEIE;

noptodJiora u Ap.




2.3(1.7). Knaccubukauus nopToBbIX COODVKEHHH 10 KamHTa/lb-
HOCTHM TPOM3BOAMTCS B COOTBeTCTBHH ¢ TPeOOBAHHSAMH TJIaB&
CHull 1I-51—74 «l'uiporexHuveckHe COOPYXKeHuss Mopckue. OCHOB-
HBle IIOJIOXKEHHS] NTPOEKTHPOBAaHHS» W APYTHX HOPMATHBHHIX JNOKYMEH-
TOB, YTBEPKIEHHHX H COTJIACOBAHHBIX B YCTAaHOBJEHHOM HOpPSAKe.

Kaaccrpukanus npHYajbHBIX COOPYKeHMH N0 KalHTaJbHOCTH HpPO-
H3BOAWTCH B 3aBHCHMOCTH OT HX HapOAHOXO39HCTBEHHON 3HAUWMOCTH.

(2.3¢). Knaccw KanHTaJbHOCTH NPHUAJbHBIX COOPYXEHHII B 3aBH-
CHMOCTH OT MX BHICOTH JOJKHB OBITb He HHXe YKa3aHHBX
B Taba. 1(lc).

Ta6anma 1 (1¢)

HanMeHoBaHHE MODPCKHX Moxasatens, onpese-
THIPOTEXHHIECKUX JIAIOUIHE Kaace Knace coopyxenns
COOpYXeHH#A COOpYKeHAs
IpuuanbHEe BricoTa coopyxeHHS*
Gosee 25 M 1
20—25 M 11
Menee 20 M II1

* Bricora NpHYaJbHOTO COODYKEHHS NPHHHMAeTCs paBHOA cyMMe a0COIOTHHX
3HayeHHH OTMETOK KOPJOHA M AHA Y OpHUana.

IHIpumevanmsa: |. BpemeAHne COOpPyXeHHS NPHYaJOB KOJKHH OTHOCHTHCA
k 1V Kaaccy kanHTaJbHOCTH.

2. TlpuuajbHble COOPYXEHHS, COBMEIIEHHHE C OrpafHTENbHBIMH, OTHOCATCS KO
IT knaccy npu Bricore coopy:xenns: MeRee 20 M.

2.4. Tlpy HazHayeHHH KJacca KaNnHTaJbHOCTH, KpOMe Tpe(oBaHHH
n. 2.3, AOJAHB YYHATHIBATHCs AOHOJHHTEJbHbIE [10KAa3aTeJH:

MOIIHOCTb KOMIJIEKCHOFO OGbeKTa (MOPCKOH MOPT KakK efHHBIi
TPAHCOPTHLA y3eJI), B COCTaBe KOTOPOro OCYHIeCTBAAETCH CTPOHTENb-
CTBO AAaHHOTO IIpHYaJIa;

nepcneKTHBHAs TNPONYCKHAas CnOCOGHOCTb INPHYAJBHOTO (PPOHTA;

KOHIEHTPAUHUA TPy30B M TEXHOJOTHYECKOTO ODOpPYAOBaHHg HO pac-
4eTHOMY Ipy30060poTy, ofipefleliliONias KaTerOPHI0 HArpy3oK Ha OpH-
qane;

(akTOp MOpaNbHOH aMOPTH3aIHH NPHUAJNA;

6e301acHOCTb JIOJCKOFO MEPCOHAJNA H Ap.

2.5. B 3aBHCHMOCTH OT KJacca NPHYAJbHOTO COOPYXKEHHst YCTaHAaB-
JIHBAIOTCA:

SKCIJlyaTaluHOHHbe Tpe6GoBaHHA, obecfieudBaOIIHe HOPMAJBHYIO
(6e3 orpanuueHHst) paGoOTy COOpyXeHHs B TeyeHHe BCEro CpPOKa €ro
Iy XObi;

TpeOOBaHHR COOTBETCTBHA CPOKa CAYXOH COOPYKEHHS €ro Mo-
pajibHOMY H3HOCY (Heo6XOJMMOH IOJrOBEYHOCTH KOHCTPYKLHH), oGec-
neyHBaeMble NPHMEHEHHEM COOTBETCTBYIOHIHX CTPOHTEJbHLIX Mare-
pHAaJOB M 3aLIMTOR MX B KOHCTPYKIHSX OT BHEWUHHX BO3AeHCTBHH
OKpyzKaloieli cpewl.

2.6. Tlo COBOKYNHOCTH NpUBEACHHHIX B nn. 2.3 u 2.4 npusHakos
fIpHYaJbHbIe COOPYXKE€HMS KaXXJO0ro BHAa [eJsTCs Ha 4YeThipe Kjacca,
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nprueM kK I Kaaccy OTHOCATCS cOOPYXeHHS, K KOTOPHM NpenbsBJsi-
J0TCsi MOBBIILEHHble TpeGoBaHHUs!, a K IV kjaccy OTHOCATCH COOpyke-
HHf, K KOTOPHIM NPeIbABJSIOTCS MHHUMaJbHble TPeGOBaHHS.

2.7. Kaacc npHuYaibHBIX COOpYXKEHHI HiH OCHOBHOH [pynmel HX
B KOMILIEKCHBIX O0bEKTax CTPOMUTEJNbCTBA Ha3HauaelcH ¢ yueTfom Ttpe-
6oBanmii mn. 2.3, 2.4 u 2.6 opranusanuefi, BhJapIleil 3ajaHke Ha
[IpPOEKTHPOBAHHe.

2.8. B cocTaBe KOMIJIEKCHOTO OObEKTa CTPOHTEbCTBA MOTYT ycTa-
HABJIHBATbCS DAa3HBIE KJAacChi LJi OTAEJbHBIX COOPYKCHHH B 3aBHCH-
MOCTH OT HX 3HaueHHs B oOuieM koMmiieKkce. IIpH 3TOM K noBbinIeH-
HOMY KJI4CCy CJA€AYyeT OTHOCHTb COODYXKERH$, NpekpalleHHe pabGOTH
KOTOPHIX B CJy4Yae PEMOHTA WJK aBaDUH CYHIeCTBEHHO HApyliaer pa-
00Ty KOMILIEKCHOTO O0BbeKTa HJH CBS3aHHOTO C HHM TepPPHTODHAJb-
HOTO TIPOMBIIIJIEHHOr0 MPEANPHATHS.

2.9. Knacc ob6bekra (IPHYAJBLHOTO COOPYXKEHHs) AOJNKEH YKadh-
BaTbCd B MPOEKTe (Ha 3arJiaBHOM JIHCTE).

3(2). BbIBOP KOHCTPYKHHH NPHYAJIBHOIO COOPY)KEHHSA

3.1(2.1). KoHCTPYKIUHIO COOpYyKEHHS caeflyeT BHOHPATh HCXOs H3
TEXHHKO-3KOHOMHUECKOH 1e1eCO00pa3sHOCTH €€ PHMEHEHHs B KOHKPeT-
HBIX YCJOBHSIX CTPOMTEJbCTBA Ha OCHOBe CONOCTABJIEHHS BAapHAHTOB.

3.2(2.2). DKoHOMHUYECKYIO 11€71eCO06Pa3HOCTh CPAaBHHBAEMHIX Ba-
PHaHTOB cJelyeT ONpelessiTb Ha OCHOBe COIOCTaBJIeHHSI CTOHMocTell
BO3BEJleHHs COOPYXeHHd, 4 B CJayyasiX, KOIla CPOKH CTPOHTE/NbCTBA
[0 BapHaHTaM PE3KO Pa3JHyHH, yYUTHIBATL IKOHOMHUYECKHA sddekr,
nojyyaeMblii B pesysbrate Oojiee paHHero BBoJa B 3KCIJyaTanHio
POEKTHPYEMOro 06 beKTa.

3.3(2.3). I'lpn Bri6Ope BaphanTa KOHCTPYKHHH cJleflyeT YUHTHIBATb:

a) pacxoj OCHOBHHIX CTPOHTENBHBIX MaTepHasoB (Merania, Ie-
MeHTa, JlecoMaTepHajoB) B coOTBetcTBHH c Tpebosansmu TIT 10i—76
«TexHuueckde NpaBWIa IO 3KOHOMHOMy DAacXOfOBAHHIO OCHOBHBIX
CTPOHTEAbHLIX MaTepPHAJIOBY,

6) HaJHYHE MECTHHIX CTPOMTE/IbHBIX MaTepHallosB;

B) TPYAOEMKOCTb NMPOH3BOACTBA pabot;

T) CTeNeHb CJOXKHOCTH CTPOHTENLCTBA;

‘A) Haauyde oOOpyNOBAaHMA H MEXaHH3MOB, HEOOXOJHMEIX HJifl
CTPOHTEJILCTBA; ’

€) TpeGOBaHHA K JOJATOBEYHOCTH COOPYXKEHHS;

X) 3KCIUIyaTalHOHHbIe NOKa3aTelH.

34. IIpn onpeneneHdn #HaGopa BapHaHTOB KOHCTPYKLHH, IIOJJje-
KalHX PAaCCMOTPEHHIO B TeXHHYECKOM IpOeKTe, CJeAyeT HCXONHTL
13 veaoBHA, ykasau#oix B nn. 1.3(1.3)—1.6(1.6) npr BHIOAHEHHH
tpeboBanuii mm. 3.1(2.1)—3.3(2.3) nactosimero PykoBoAcTBa.

PekoMelayeTcs Takxke y4WIBBaTh CAelyIOlHe yCIOBHSA:

a) npH DPOEKTHPOBAHHH KOHCTPYHIMil M3 Xesne300eToHa npexne
BCEero CJHeAyeT pacCMOTPeTb B KayeCTBe BapHaHTa KOHCTPYKIHIO M3
c6OPHOTO KeJe306eTOHE, 38 HCKJIIOUeHHEM COOPYXEHHH, /st KOTOPHIX
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Helles1ecO06pa3HOCTb 3TOr0  pelieHHs [0Ka3aHa NpeAlleCTBYIOIHM
[IPOEKTHPOBaHHEM;

6) BapuaHT Ha0epeXXHOH CTEHKM H3 OOBIKHOBEHHO}i MacCHBOBOi
KIaAKH cJAellyeT BKJAIOYAaThb B IPOEKT NPH PacCMOTPeHHMH I'PaBHTalHOH-
HbIX KOHCTPYKIMH, BO3BOJHMBIX Ha IVIOTHHIX MaJIOCXKHMAEMBIX OCHO-
BaHHAX U IPH HAJH4YHH B DalioHe CTPOUTENLCTBA KapbepPoB KaMHH.

IIpu 3TOM HamO YuHTHIBaTh, YTO CyMMAapHBIH Bec COODHBIX 3JIeMeH-
TOB, BXOISILIHX B COCTaB HaOepexXKHOH CTEHKH H3 MAaCCHBOBOH KJIalKH,
OGBIYHO OTHOCHTEJBHO BBICOK, YTO COOTBETCTBEHHO YBeJHYHBaeT
CTOHMOCTE II€PEBO3KH MacCHBOB OT NyHKTa H3TOTOBJEHHS K MeCTy
CTPOUTEJBbCTBa W NPHBOAHT K HEOOXO/HMOCTH HCIIOJIb30BAHHf, Kak
NPaBHJIO, NOCTPOEUHHIX MOJHTOHOB, a He 3aBOJOB H3TOTOBJICHHS Mac-
CHBOB;

B) BapHaHT IPHYAJIbHOTO COOPYHKEHUSI K3 NYCTOTENHX OeTOHHBIZ
MAacCHBOB HeOOXOJHMO BKJIOUATh B NPOEKT NPH DACCMOTPEHMH TIpa-
BHTALHOHHBIX KOHCTPYKIHH.

Cregyer y4HTHIBAaTH BECbMa BLICOKHE TEXHHKO->KOHOMHUYECKHE MO-
Ka3aTeqH 0[O CTOUMOCTHHIM NOKa3aTeJfiM M CTPOHTEJbHBIM MaTepHa-
JaMm (1leMeHT, KaMeHb, meGenpb, 6eTOH ¥ AP.) IO CPaBHEHHIO € KypCO-
BOH KJaJKOH M3 OGHLIKHOBEHHHIX OGETOHHBIX MAaCCHBOB, a TaKxe BO3-
MOXKHOCTb BO3BeJeHUS KJaAKH H3 NyCTOTEJNbX OETOHHBIX MAacCHBOB
Ha TPYHTAaX CpejiHeld IJIOTHOCTH C BHIJEpPKHBAaHHEM HEODXOAHMBIX
K03 pHIHEHTOB 6e30HaCHOCTH COOPYKEHHS;

T) BapHaHT KOHCTPYKIHH H3 MAacCCHBOB-THTAHTOB CJedyeT BKJIO-
4aTh B NPOEKT IJyOOKOBOAHBIX MPHYAJOB NPy HAJHUYHH O06beMa CTPOH-
TeJbCTBA, SKOHOMHYECKM ONPaBJbIBAIOUIET0 yCTPOHCTBO CHENHAJbHOI
Gasei. Tlpn 5TOM HEOOXONHMO paccMaTpHBaTb BO3MOXHOCTb TPaHC-
NOPTHPOBAHMS MACCHBOB-THTAaHTOB Ha IJIaBy Ha 3HAUHTeJbHBIE pac-
CTOSHHMSI NPH YCJOBHH SKOHOMHUECKOH 1eJ1ecO06Pa3HOCTH COOPYXKEHHUs
STHX KOHCTPYKUHE Ha LEHTPaJH30BaHHOH 6ase [Js HECKOJbKHX OT-
JeJbHBIX OOBEKTOB CTPOHTEJNLCTBA. B IMpOeKTe pPEeKOMeHAyeTcs, KpoMme
H3TOTOBJEHHS MacCHBa-THraHTa lIeJIHKOM Ha Gepery, paccMarpHBaTh
TaKXe (C YYETOM MECTHEIX TH/IPOJOTHUECKHX M MeTeOpOJOrHUecKHX
yCJIOBHH) BO3MOXKHOCTbL COOPYXKEHMS Ha Oepery JHIlb HHXKHEH YacTH
KOHCTPYKIIMH C IOCJefyollell TOCTPOHKOH ee Ha NJaBy [0 TPOEKTHOH
.BBICOTHI;

J) BapHaHT KOHCTPYKIMH HNPHYaJbHOTO COOPYXKEHHsS H3 KeJe30-
6E€TOHHBIX TOHKOCTEHHBIX IMAMHADHYECKHX O000JOYEK OGOJBIIOIO JHa-
MeTpa HaAJEXHT BKIIOYaTb B IIPOEKT NPH CTPOHUTE bCTBE IJyGOKO-
BOAHBIX COOPYyXeHHH ¢ ruy6unofi H=11,5 M, KCria TeXHHKO-3KOHO-
MHYeCKHe NIOKa3aTelH IO APYTHM CpaBHHBAaeMHM BapHaHTam IPaBH-
TAUHOHHHX NPHYAJbHBEIX COOPY>XKEeHHH (VIOJKOBHIX, MACCHBOBBIX H AP.)
CYIIeCTBEHHO HHXe IOKasaTeJeH paccMaTpMBAeMOro BapHaHTa;

e) IpH NPOEKTHPOBaHHH GOJIBBEDKOB CJeflyeT DaccMaTpuBaTh Ba-
PHAHT C JHMIEBOH CTEHKOH H3 CTaJIbHOIO INIMYHTA;

JK) BapHaHT CTAJbHBIX ONOpP, @ TaKke BEPXHHX CTPOEHHH peKo-
MeHAyeTCcs PacCMAaTPHUBATh B NPOEKTe riyGOKOBOAHBIX 3CTakai ¥ KOH-
CTPYKUIHj MOCTOBOIO THIA, €CJH OH CcNOCOOGCTBYyeT CO3NaHHIO Oaaro-
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NPUATHHIX YCJAOBHH HPOH3BOACTBA PabGOT, YMEHbIIEHHIO CPOKOB CTPOH-
TEJAbCTBA M S3KOHOMHH CPEACTB.

DTOT BapHaHT CJefyeT BKJIOYAThb B IPOEKT Takxke B CIyyasx,
KOrJda €CTECTBEHHBIE YCJOBHS 0COG0 arpecCHBHB 10 OTHOLUEHHIO
K 6€TOHYy.

Hcenonp20Banue MeTaNNH4eCKHX TPYyG B KauecTBe CBaWHOro (QyH-
IaMeHTa 3CTaKafHbIX NPHYAJbHLIX COOPYXKEHHH CTAHOBHTC 3KOHO-
MHUECKH ONpABAAHHBHIM NpPH 3HAUMTeNbHBIX FaybuHax (HZ=13,0 M)
u GOJbIUHX CyLOBHIX HArpy3Kax, KOrja ikese300eToHHbe CBAaHHHE.
¢GyHAaMeRTH He O0ecneudBaloT TPEUIHHOCTORKOCT KOHCTPYKHUHIL;

3) BapHaHT KOHCTPYKUHMH INPHYaJbHBIX COOPYXKEHHH H3 JepeBa
(B TOM 9uCHe PpAXeBbie KOHCTPYKUIHH) DPEKOMEHAYeTCs BKJI0YaTh
B NPOEKTH Ui OODBEKTOB, PACIOJOKEHHHX B paloHax, GoraTeix Je-
COM, a TaKxe B KOTOPHIX OTCYTCTBYIOT ApeBoToullbl. IIpH paccmoTtpe-
HHH BapHaHTOB NPHYAJbHHIX COODYKEHHH M3 JepeBa CJeAyel YYHTHI-
BaTh TaKKe CBEfEHHS O COXPAaHHOCTH IPEBECHHBI OT THHEHHS B MeCT-
HBIX KJAHMaTHYeCKUX ¥ THAPOJOTHYeCKHX YCJIOBHSX.

3.5(2.4, 1.10). TIpn NpoeKTHPOBAHHH MODPCKHX NPHYAJbLHLIX COOPY-
XKeHufi HeOGXOAMMO:

IpH HAJWYHM YIPO3H Pa3MbiBa JHa Nepej NPHYAAOM B MPOEKTe
OPeAyCMaTPHBaTh YKpeIJleHHe JHa HJH YYHTHIBATD [OHHXKEHHE €ero
YPOBHSI B pe3yJ/ibTaTe Pa3MHIBOB. BHI6Op MeXA1y yKa3aHHBIMH BapHaH-
TAMH HOJKeH PElIaTbCs Ha OCHOBE CPABHEHHS] HX TEXHHKO-3KOHOMH-
YECKHX MOKa3aTeJel;

np¥ BhIOODE BapHaHTa KOHCTPYKUHH IIPHYAaJbHOTO COOPYIKEHHS
H OnpeJiejieHHd Mep 3aliMThl YYHUTHIBATb BCE BHABI Ba)KHEHIIHX €CTe-
CTBEHHBIX H KCNJYaTalHOHHHWX HeGJaronpHsITHHX BO3ACHCTBHIL:

a) MHOTOKpPaTHOe NOliepeMeHHOe 3aMOpaXKMBaHHe H OTTAaHBaHHe,
2 TaKXe YBJaXXHEHHe H BHICLIXaHHe, BBHI3HIBAIOIHE MHTEHCHBHOE Das-
pymienyie 6eToHa B 30HE NePeMEHHOT0 YPOBHS BOIHI;

6) XuMuueckoe HeHCTBHe MODCKOM BOAH H JADPYTHX arpecCHBHBIM
MHHEPAJH30BAaHHbIX HJM MPECHBIX BOJA, aTMOChephl, HaCHILEHHbIX BJa-
TOlj XHMHYECKHX TPY30B H G.yKIalOLIHX TOKOB, BHI3BIBAIOUIAX KOPPO-
3110 GeTORa W CTaJiH; )

B) HCTHpaHHe H MeXaHHUYeCKHe NOBpekJeHHs KOHCTPYKUHH B pe-
3yJbTaTe BO3AEHCTBHH IIBAPTYIOLIHXCS CYAOB, BOJH, IBHXKYIIHXCH
HaHOCOB, J1bJla ¥ HHHIX IJIaBaloOlHX NPEIMETOB;

I) paspylleHHe JIeCOMaTepHaJOB B pe3y/bTare THHEHHs HIH Aefl-
CTBHS pPEBOTOYLEB.

4(3c). OCHOBHBIE TPEBOBAHHSA K NPOEKTHPOBAHHIO
NMPHYAJIBHBIX COOPY)KEHHH

4.1(3.1c). Br6op KOHCTPYKUHI MOPCKHX NPHYAJbHBIX COOpYKeHHH
NOMXKEH TPOM3BOAMTHCS HA OCHOBAHHH TEXHHKO-3KOHOMHYECKOIO
CpaBHEHHS BapHAaHTOB, Pa3pabaThiBAEMBIX C VUETOM:

YAOBJIETBOPEHHst Tpe6OBaHHA SKCIUIYaTallMH H NEPCHEKTHBHl pas-
BHTHST 00'bEKTA;

YBSI3KH CPOKa (PH3HYECKOTO H MOPajbHOTO M3HOCA;




NPHPOAHHX YCJOBHJ paHOHa H MecTa BO3BeAEHHS COODYKEHHII
{HHXX€HEePHO-Te0JIOTHUECKHX, THAPOJIOTHUECKHX, KAHMaTHYeCKHX, OHO-
JOrHYECKHX W APYrHX (aKTOpOB OKpyXKalolleil Cpelibl);

VCIOBHH ¥ MeTOAOB NPOHM3BOACTBA pabor;

TpeGOBaHHA TEXHHUECKHX IIPABHJ IO 3KOHOMHOMY pPAacxXo10BaHHIO
OCHOBHHIX CTPOHTEJIbHBIX MaTepHaJIOB;

ONTHMAaJbHOH NPOJOJIKHTENLHOCTH CTPOHTENbCTBA;

MAaKCHMAJbHOTO MPHMEHEHHR THIOBHX KOHCTPYKUHH, feranefi
¥ y3J0B NpH ®aunGoJjiee BLICOKOH CTeNEeHH MeXaHH3auHH paboT.

Mpumeuanne Jlaa ynosierBopeHHs: TpeGoBaHHA HOPMaJbHOH 3KCIUTyatd-
IHH H Pa3BHTHA OGbeKTa HeOOXOAHMO cOGMIOAATh YKa3aHWs NO HayYHOH KOMMAOHOBKE
MOPCKHX NOPTOB ¥ CYAOPEMOBTHHIX 3aBOJOB.

4.2(3.2c). Mopckue mnpuuasibHbie COOPYXKEHHs! J0JKHB 06JafaTth
CTOIIKOCTBIO NPOTHB BO3/EHCTBHA HA HHX BOABI, 3HAKONECPEMEHHBIX TeM-
nepatyp, YBJaXHEHHs M BLICHIXaHHS, BOJH, JbJa, OHOJOrHYECKOkL
cpejibl ¥ arpecCHM CKJajHupyeMbiX TPy30B.

Jnsg 3aliATHl KOHCTPYKIHI OT arpecCHH CKJaAHpyeMbIX TIpy30hb
HeoGX0AuMO coGJiofaTh TPeGOBaHHs CHEUHAIbHBIX HOPMAaTHBHHIX &O-
KyMEHTOB.

4.3(3.3c). Bumosnenne TpeGoBanmii n. 4.2(3.2c) Hacrosuiero pas-
neta J0JKHO ofecneyuBaTbhbCs NPUMEHEHHEM:

3JIEMEHTOB KOHCTPYKIMHA H3 MaTepHaJoB, YCTOHYHBBEIX NPOTHB BO3-
JefCTBUS arpeCCHBHOH cpelbl, 3HaKONePEMeHHBIX TeMnepaTyp H Mexa-
HUYECKOTO HCTHDAHHS;

3alIHTHHIX NOKPHITHA H COOTBETCTBYIOIIefl NMPONMHTKH- H OKPacKu
NOBEPXHOCTEH 3/IeMEHTOB H Y3J10B COODYKEHHI;

KOHCTPYKTHBHHIX pelneHuf, o6ecneynBalolIiX yMeHbUIEHHe BO3MeH-
CTBHMSI YKa3aHHBIX arpeccHBHBIX (aKTOpPOB Ha 3JEMEHTHl COOPYXKEeHHH;

AKTHUBHBIX 3AUIHTHBIX MeponpusTyfi (KaTofHas 3amyTa u T. ).

Ilpumeuanne [IoMHMO npHMeHeHus KaTOAHOH 3aWINTH, Paspewsaércs NpH-
MeHsTb JPyrHe BHAM 3JeKTPOXKMHYECKOA 3alHTH (MPOTEKTOpHAA H Jp.).

5(5¢). OTCYETHBIE YPOBHH H TIIYBHHBI
MOPTOBLIX K 3ABOINCKHX AKBATOPHH
H NOAXOAHBbIX KAHAJIOB

5.1(5.1c). OTcyeTHble YPOBHH HOPTOBHIX H 3aBOACKHX aKBaTOPHH
A NOAXOAHHIX KAHAJOB HeOOXOAHMO Ha3HAYaTh OTHOCHTEJIbHO HYJIs
ray6HH, NMPHHATOrO Ha rujporpaduueckoil Kapre AauHoro GaccelHa,
no MHOrojieTHeMy rpadHKy OO€CIeueHHOCTH exXeIHEeBHHX YpOBHed
BOJbl 33 HAaBHTALMOHHBLIH NepHOn (BKJOUas BpeMs HaBHTaluM C Jejo-
KOJIOM).

OTcyeTHHii yYpOBeHb IJsi MOPTOBHX AKBATODHR (BKJloyasi ycThbe-
Bhbie TMOPTH) B NPHAMBHHX H HENPHJAMBHEX (JUBHHX H Oe3/UBHBIX)

) BHTII 0178
MOpAX (B COOTBETCTBHE C yKasaHHAMH o o bmes \ uazmauaercs wa

OCHOBE MHOTOJIETHETO rpaqua, KaK yKa3aHO BHIle, B 3@aBHCHMOCTH OT
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passocTd Mexay ypoBHeMm 50%-Holi obGecneueHHoCTH 505, H MHHH-
MaJbHHIM YPOBHEM Hmin 10 Ta0M. 2.
Ta6auna 2{rabn. 10 BHTII 01-78)
Tl Mopefi 6e3 IPHJIHBOB l Has mopeii ¢

H
{6esnuBHHE) __TNpHNHBAMH (JHBHHE) Obecuewertocts, %
H50 % ;Hmm, M H{-)O%_Hmi"’ M
Jo 105 Ho 180 98,0
125 260 99,0
140 u Goviee 300 u Gonee 99,5
fMIpumenannsn: 1. T'pabuka obecnmeyeHHOCTH eXelAHEeBHHX YpoBHeH BojH

CTPOATCS s MOpTOB 6e3 mpHA#BOB (Ge3lHBHHX) N0 CPOYHAIM, AJA Mopeli ¢ RpH-
JuBamMu (JAHBHHIX) TO eXeyacHHIM HabMOAeRHAM Ha OCHOBaHHH COOTBETCTBEHHO He
MeHee ueM 10- H 3-JeTHHX HaGmoJeHHA 32 KoJeGaHHeM YypoBHs BoAW. Ha Mopsax
¢ BerOBHM xXoitoM ypoBHA (Kacmufickoe Mope) B3aMeH yKa3aHHHX CTPOATCS Tpadm-
KH 06ecHeyeHHOCTH BHUHC/IEHHHX BEJHUHH OTKJOHEHHfi e€XeJHeBHHX YpOBHeR BOIH
OT CPEeANHEero 3a JaHHHH roll YpOBHSA.

2. 3a MHMHHMAJbHHA ypoBeHb Hmn NPHHHMAeTCH MHHHMAJBHHA rO/I0BO#l ypo-
BeHb NoBTOpsieMocTbio 1 pa3 B 25 ser (4%-Ho# obecneuenHocTH).

3. Ilpn HezocraToyHo# JJHHe psija HaOGAOREHHH Hal YDOBHEM HCIOJBIYIOTCS
npHeMH llepeHoca COOTBETCTBYIOWHX YPOBHel U3 NYHKTa-aHaJora.

4. TIpy HanWuWE NOJXOXHOTO KaHaJa OTCYETHHI ypoBeHb NOPTOBOA aKBATODHH
He JoJXKeH GHTb BHille OTCYETHOrO YPOBHA, ONPEAENeHHOT0 A/af KaHaia no BCH
«HOpMH TEeXHOJOrHYECKOr0 NPOEKTHPOBAHHA KaHAJIOB».

5. Hns npoMexyTounmx suaueHHH (Hsox —Hmin) OTCYETHHA ypoBenb omnpepe-
JfeTcA HHTepHoJsalHed 1o Tabu. 2.

5.2. OtcyerHble YPOBHH B YCTbeBHIX IIOPTax Ha3HA4alOTCA C yuye-
TOM NOBEPXHOCTHOIO VKJOHA PEKH.

Bce OTMETKM B NOPTY OTCYHTHIBAIOTCA OT HAMHHM3IMHX YPOBHeH
MOpsl olpeJe/eHHOH 00eCNeueHHOCTH — Tak Ha3biBaeMbIX OTCUETHBIX
ypoBHe# (aJisi rayOuH).

Caeayer UMeTb B BHAY, YTO OMIHOKa B Ha3HAYEHHH OTCYETHOTO
VPOBHsI BejleT JHGO K NPOCTOSIM CYAOB M3-3a HEBO3MOXKHOCTH HX MOJ-
XOfa K MpHYajaM B CBA3H C HEXOCTATOYHOCTHbIO rJIYOHH HA aKBATOPHH
nopra B He NPEAyCMOTPEHHHE INPOEKTOM IMePHOAH BpeMeHH, JHOO0
K HEONPaBJaHHOMY YBEJHYEHHIO CTOHMOCTHHX 1iOKa3aTejiefi CTpoOH-
TeJbCTBa T'HAPOTEXHHYECKHX COOPYIKEHHH mopra B CBI3H C 3aBblile-
HHSAMH FayOuH aksBaTOpHH. [To3ToMy npH NmpOEKTHPOBAHHH 3JEMEHTOB
NOPTa U THAPOTEXHHYCCKHX COOPYMKEHHH VYCTAHOBJICHHIO OTCUYRTHHIX
YPOBHEH H COIJIaCOBAHHIO €ro ¢ penepamMu rocyiapcTBEHHOH KUBEJH-
POBOYHOHA CETH AOJKHO YAensiThbCA 60JbL10e BHUMANHE.

OGecne4yeHHOCTb OTCYETHOIO YPOBHA JOJIXKHA YCTaHABJHBATLCS
B 3aBHCHMOCTH OT Psiia aKTOpOB:

a) cypoobopora nopra;

6) TPy30NOABEMROCTH PacyeTHbLIX CyAO0B;

B) CTOHMOCTH NPOCTOSl CY/0B pacHeTHHX THINOB;

r) CTOMMOCTH JHOYTAYOHTENbHHIX paboT u AP.

B coBpemeHHBIX YCJIOBHSIX TIPH BecbMa BBICOKOH CTOHMOCTH
IIPOCTOs] KPYMHOTOHHAXKHKWX CYAOB JKOHOMHUYECKH OnpaBiaaHHas obec-
[IEYEHHOCTb OTCUETHHIX YPOBHEH CTAHOBHTCS JOCTAaTOYHO BHICOKOM,
JOCTHTIOILCH :
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a) IJag aKBaTOPHA NMOPTOB HA JIMBHHIX H O0€3JHBHBIX MOPAX —
(98--99,5) %;

6) nasa NOAXONHBIX KaHamoB — (97-+99,5)%.

B cayyasx, Korja no paay cooGpameHuii He NpencTaBiasercs Le-
Jlecoo6pa3HbHM HPUMEHATh OTCUETHBIH ypOBEeHb BHICOKOH ofecrneden-
HOCTH (CpPaBHHUTEJbHO GOJbLIHE MPHIHBHBIE KOJeOaHUsS, HE3HAUHTENb-
HOe YHCJIO 3aXO0J0B KPYMHOTOHHAaXXHBIX CY/IOB, 3HAYHTEJbHBIH 06beM
3eMJieyeplaHds U T. 1), B NePHOA BPEeMEHH, KOTAa ypOBei'b BOJIBI
ONyCKaeTcsl HHXe €ero pacyeTHOrO HOJIOXKEHHS, IPeLyCMaTpPHBAIOT:
YMeHblIIeHHe DacCueTHOH ocaJKu 3a cyeT HeXOrpy3a, OTCTOH CYyIOB
Ha peiie WM yCTPONCTBO NPOpe3H y mpuyanpHoro Gpoura Ges cosna-
HHS NMOJAXOAHOr0 KaHaja.

5.3(5.3c). I'ny6uHH MOPTOBHIX ¥ 3aBOLCKMX AKBATOPHIl H NOAXOA-
HHIX KaHaJoB JOJIKHB ofecHeukBaTh 0e30macHoe nepefBHKEHHE
H CTOSIHKY CYAOB M Ha3HAYaTbCs B 3aBHCHMOCTH OT OCAaJKH pPacyeTHO-
ro CyAHAa M HEOOXOAMMEIX 3aNIacOB IVIyGHHBI;, IPH 3TOM NOJIKHBI YUH-
THIBaTbC TpeGOBaHHSA BHTII 0178

Munmopdaot
[POCKTHPOBAHHS MOPCKUX TOPTOB>.

Ha Bcex NpOEKTHBIX MaTepHajax, COLEPKaIIHX CBeleHHs O TJy-
6HHAX aKBATOPHH, NOJOXKEHHE OTCUETHOTO YPOBHS YKa3HBAaeTCs OTHO-
CHTEJIBHO NIPHHSATOrO B NPOEKTE HYJs BHICOTHOH CHCTEMH, a TaKxKe
OTHOCHTEJILHO HyJls1 TJIyOHH, IPHHSATOrO Ha THAporpadHyecKux Kaprax
JraHHoro GaccefiHa.

IIpu cocTaBJe€HHH NPOEKTa IOPTOBOH aKBATOPHH OIpedesioTCs:

HaBHTallHOHHAsA TJIyOHHA, HeOOXOAHMAas JJs 6€30I1aCHOro IepeilBH-
JKeHHS! PacueTHOTO CyJAHa C 3aJaHHOji CKOPOCTbIO NPH CaMbix HebJa-
TONPHATHBIX PACYETHHIX YCJOBHAX, O HopMyJIe

«HopMBl  TEXHOJIOTHYECKOro

HH:T+Z1‘+Z2+23+20; [l]
NpoeKTHaq rayGuHa no popmyae
Hy=Hy+ z,, [2]

rie T — ocalka pacdyeTHOTO CyiHa, M;
2| — MHHHMMaJbHBIA HaBHTAlHOHHBIA 3amac (ofecncunBaloOniui
6e30aCHOCTb H YNPAaBJSeMOCTb CYAHA NPH IBHKEHHH), M;
23 — BOJIHOBO# 3amac (Ha NOrPYXeHHE OKOHEYHOCTH CyJHA NpH
BOJIHEHHH), M;
23 — CKOPOCTHOH 3amac (Ha H3MeHe¢HHe NMOCAaAKH CyfHa Ha XOLy
110 CP2BHEHHIO C NOCAJKOH Cy/lHAa HAa CTOSIHKE NPH CIOKOH-
HOH Boze), M;
2p — 3amac Ha KpeH CyJHa BCJACTBHE HEeNPaBHJIbHOH e€ro 3a-
TPY3KH, NepeMelleHHs IPy3a, a TaKXKE DPH IHPKYJSALHH
CyAHa, M;
24 — 3aIac Ha 3aHOCHMOCTb, M.
B xayecTBe pacyeTHOro NPUHHMAETCs CYAHO (HA IPHEM KOTOPOTO
HIPOEKTHPYETCS AAHHBIA y4acTOK aKBaTOPHH), HMEOLlee HaHGOJBIIYIO
K3 BCEX CYJOB OCajiky MO OCHOBHYIO JIETHIOIO TPY30BYI0 MapKy <JI»
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¢ nompaBkoH AT Ha H3MeHeHHe NJIOTHOCTH (COJNEHOCTH) BOJMI
no Tabu. 3.

Ta6aunma 3 (raba 11 BHTII 01—78)

nmmfcc,f;}a BOJH, Codnetocts, %o AT, u
1,020 26 +-0,004T
1.010 13 +4-0012T
1,005 7 +0,0167T

MNpumewanue [MHaa cynos, nnaBawouwmx Ha BHyrpennux mopsx CCCP, oc
HOBHHIMH TIDy30BHIMH MAapKaMH MOTyT OHTb chneunaibHas («CM»), obJergesnas
(«CMO») n pernonanbuas obaerdennas («PA»).

MunumanoHbf HABHraHOHHBIA 3amac 2; onpefensiercs no TabJ. 4.

Ta6auuma 4 (raba. 12 BHTII 01—78)

Beswg#Ha 3anaca 25, M

J
Ppynr psa B Hutepane ’ Ha BXOjAe B HOPT HA BCeX NPOYHX
Mexny Hy u Hat-0,5 m | ® pa BxomHOM B | yuyacTKax BHyTpeR-
I BHemHeM pefizax Hel aKBaTODHH
Ha 0,04 0,08
Hanocuui rpyut (mecok zamiesHHi, pa- 0,05 0,04
Kywa, rpasHfi)
Crexasumfici TUPYHT NAOTHHA (HECOK, 0,06 0,05
riuHa) ‘
CKanbHNHA IPYHT 0,07 0,06

Npumeuanns: 1. Tlpeaycmorpesunie 7Tabd. 4 3HAueHAs HaBHIAIHOHHOIO
32maca 2; NPHHEMAIOTCH TPU TOJMUIMHE CJOS YKASaHHOTO TpPYATA HHXKe HABHIANY-
oHHOA ruy6HHN H, He menee 0,5 M; UPH MeHbIIeA TOJMHHEe CJIOs 3HAYEHHA 2
AQJIKHBI [IDHHAMATECA B COOTBETCTBHH C MOACTHJIAIOMINMEA caoft TPYHTAMH, €CJIH
nociaennne 6osee NJOTHHE, 4eM BepXHHE CPYHTHL

2. Tlpn HanuuuM B rpyHTe BajlyHOB 3amac z; NPHHHMaeTcs 0o Ta6A. 4 Kak i
CKaJIbHOrO FPYHTa C YYETOM TOYHOCTH TpAJeHHs,

3. ¥V DpHYaJbHNX COOpYKeHRHA, NOX OCHOBAHHAMH KOTOPHX NOCTEJH H3 KaMHA
BHCTYIAIOT Ha 2 M ¥ Gojee OT JHHHA KODAOHA, 3HAUCHHE 2, HPAMAMAETCS KAk IJs
CKaJbHHX TDYHTOB.

4. Tlpr HaaBUHH 3anaca HA OTVIOXKEHHe HAaHOCOB 2; He wenee 0,5 M H 3aposHe-
HHW 3TOro 3anaca MJHCTHMH OTJOXKEHHAMH [pPH COOTBETCTBYIOmEM OGOCHOBAaHHH
BendIHHA HABHTAUMWOHHOrO 3amaca mo Ta6J. 4 MOXKeT GHTH YMeHbINeHa.

Boauoso§ 3amac z, onpefedsercs no taba. 5 B 3aBUCHMOCTH OT
pasMepoB ([JIMHBEI) PacyeTHOrO CYAHAa M BHICOTH BOJIHH, TOBTOpSi-
emocTei0 1| pas B 25 Jer nmo rpaduKy pacnpenesiesmsi BEICOT BOJM
39%-noli obGecneueHHOCTH (B CHCTeMe) J[Jig OTKPHITOTO CO CTOPOHbI

MOpS CEKTOPA.
13



Ta6auma 5 (raba. 13 BHTII 01—78)

‘ Bricota BoJHH, M

2,0

Janna cynna, M 0,5 ' 1,0 ’ 1,5 2,5 ! 3,0 l 3,5 ! 4,0

BesnupHa 3anaca, cMm

75 10 17 34 58 76 102 130 158
100 5 14 28 46 65 87 112 136
150 0 9 20 34 51 69 87 108
200 0 5 15 26 40 57 72 92
250 0 3 10 21 33 48 63 80
300 0 0 7 16 25 39 56 68
400 0 0 4 1 18 31 51 58

MNpumeuanusn: 1. Tpapux pacnpesesieHdss BHCOT BOJH [AJA aKBATOPHE
CTPOHTCH ¢ yuieToM o0pasoBaHHY NPOEKTHHX raAyGuH, a TakxKe pedpakuud H ABG-
PaKiHH BOJH NPH NOCTPOEHHHX COOPYKEHHAX.

2. Ecim yron MeXpay HAMpapjieHHEM DacueTHOH BOJHHW M KYDCOBHM  YIVIOM
IBHXKYIErocs (cToslero Ha sKope) CyAHa cocTaBiseT 35° B 3mayends TaGJHOH
BBOAHTCS KO3douuuent 1,4, a npu yrae 90° — 1,7. Ilpu yraax or 15 mo 35° meusu-
ugHa kostdduuueHTa onpelenseTcs N0 HWHTEpHOAsuuA Mexay 10 ® 14, a Tpn
yraax or 35 xo 90° — mo HHTepNOUISIEH Mexay 14 1 1,7.

3. 3amac ans nNpoMeXYTOYHHX 3HAYEHHA JJWHN CyZHA NpPUHAMAaeTca OO HH-
TepNOJALAH.

CkopocTHO# 3amac 2; onpenessaercs 1o Tabu. 6.
TaG6auna 6 (rabn. 14 BHTII 01—78)

CxopocTb cymHa

Beauunua zanaca, cM

y3 M/c
3 1,6 15
4 2,1 20
5 2,6 25
6 3,1 30

Mpumeuanune. CropoctHOfi 3anac yyHTHBaercs A/ yuacTKOB aKBAaTODHH, Ha
KOTOPHIX CYAA NEePeJBHIaloTCsS CBOHM XOLOM.

3anac Ha KpeH CyAHa Zo onpejensiercy no taba. 7.
Ta6arma 7 (raba. 15 BHTII 01—78)

Benwunna sanaca

¥Yroa xpeHa
Tan cynsa B JOJAX HIHPHHH
CYIHa, CM CyRma, rpai
Tankepu 0,017B 2
Cyxorpy3Hue H KOMOHHHDOBaHHHE 0,0268 3
JlecoBosH 0,044B 5

3anac z; Ha 3aHOCHMOCThL H 3acopende BHyTpeHHeH NOPTOBOR aK-
BaTOPHH CAeAyeT NMPHHHMATL B 3ABHCHMOCTH OT OXHAAeMOH WHTEH-
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CHBHOCTH OTJ/IOXKEHHsi HaHOCOB B NEPHOX MeXJAy PEMOHTHBIMH IHO-
yrayOHTEIbHBIME PaGOTaMH (C y4eTOM 3aCOPEHHs] aKBATODHM CHINYYH-
MH TPy3aMH). HO He MeHee BeJHYHHbI, o6ecleuHBaloLiell NMPOHM3BOJH-
TeIpHyI0 paboTy 3emcHapsiaa, pasuylo 0,4 M.

Hasuranuonnas rayGHHA 3aBHCHT OT MHOXecTBa (GakTopoB,
H, TaK KaK BJHsIHHEe 3THX (aKTOpOB Ha OTAEJbHBIX yyacTKax MNOpPTO-
BOH aKBATOPHH HEOAMHAKOBO, pacueTHble TyGHHBI HAa ee y4YacTKax
6yayT HeonuunakoBhl. C HaHGOJLIIMMH riayGHHAMH GyAyT yd4acTKH Ha
NOAXOAaX K NOPTY ¥ HA AKBAaTOpPHH, NPHMHKaoiieli K BXOAY B NOPT.

5.4. CeTKy THNOBHIX IMIYOMH y NpPHYAJbHBIX COOPYXKEHHH ciaeayer
Ha3HAYaTb B COOTBETCTBHH C Tab.. 8.

Tab6auuma 8 (rabn. 24 BHTII 01—78)

\ YHHQHUHDOBAHHHE (IPOeKTHHE) TIyOHHH TpPHYAJIOB, M
I'pysoBHe npHUaJH A5

[ -
23 &
Coobimenus Slabx| 2 o
[ e 25 ‘E-’ Ha g Z 2 =
o |3 =} ZZ-o|o=3l 8=¢ S
o ik < o = 0 2 °
2 |85 |2 SEgleos| 8E2|2 | Ea |25
£ SEal8ajex|EoElnsE sfole| £5 |53
2 109313 8|0eile~EI8Eo| EER|R | SE|EEE
R R
g [¢=E2RS%[2EE|2a 8717 | sE [FEE
Oxkeanckue 11,5 9,75 13,0 165 9,75 — 9,75/5,0 825 —
13,0 11,5 150 180 11,5 — 11,60/5,0 9,75 —
150 130 165 20,0 130 ~— 13,00/50 11,5 ~—
— — 180 220 150 — — —_ —
— — 200 240 165 — — —_ —
— — 220 270 — — — -
— — o0 = ~— Z — - _
Buytpubacceii- 8,25 8,25 825 13,0 826 50 8,25/50 650 —
HOBHIE 9,75 9,75 9,75 15,0 975 6,5 9,75/5,0 8,25 —
115 11,5 11,5 — 115 — 11,50/5,0 975 —
—_ — 130 — —_— — — — —
—_ = 150 — — — — — —_
MecTHHE 6,5 5,0 50 — 50 50 —/5,0 50 50
— 65 65 — 6,5 65 — 6,5 6,5

6(7c). IPHYAJIbHBIE COOPY)XEHHH,
UX NJIMHB H PACNIOJIOKEHHME

6.1(7.1c). YUncao mpuyajsoB B TPAHCHOPTHOH YaCTH NMOPTA HOJKHO
OnpefleNsiTbCs HCXOASA H3 PACYETHOro Ipy30060pOTa AT rpy3a Kax-
J0T0 BHAA W PacueTHOH NPONYCKHOM cNOcOGHOCTH npHYajnoB. Yuciao
NpHYAJOB CYAOPEMOHTHHX 3aBONOB IOJKHO ONPeeNsiThCs HCXOAS H3
IpOrpaMMBbl CyJOPEMOHTA H CXeMHl PacCTaHOBKH Cy{OB.

6.2(7.2c). lavua npuyana, BXOISIIErO B COCTaR NPHYaJbHOH JH-
HMH, NOJXXHA YCTAaHABJHBATbCH B 3aBHCHMOCTH OT a6aPHUTHO} IJHHBI
PacdeTHOro CyAHA W 3anaca CBOGORMOR RJIMHEI NPHYUANa MEXKAY CyAa-
MH, TPUBEeHHO# B TabJ. 9, cxema mo3. 1.




NMpumeuanne. [Ipn HasHaueHHH JAJHHE NPHYANA HEOGXOLHMO YUHTHBATH
BHTIT 01—78

T ol e
peGoBanns Munmopd.aor

«HopMH TEXHONOTHUECKOro NPOEKTHPOBAHUS MOPCKHX
TIOPTOB».

Has apyrax (HenpsiMOJMHEHHBIX) CXeM PacCTaHOBKH CyAOB Yy LIPH-
gYaJoB 3anac CBOﬁOlIHOﬁ JOJHHBI MeXJAy HUMH J0J2KEH YCI‘aHaBJ[HBaTb-
¢ no tabJa. 9, cxeMmbl 0os. 2.

IMlpumeuvanus: 1. TpeOoRaHHS HACTOSMEro NYHKT4 He PacCIpOCTPaHAIOTCA
Ha OCTPOBHHE MNpAYA]bl H Ha NPUYaJH, pasMeliaeMule Ha OTKPHTHX NOOepexbsx.

2. B ciaydae gomanoro npuuaisHoro $poHTta (YriW HajioMma) sanach CBODOAHOM
JJIMHH Ha3HAyalOTC B 3aBACHMOCTH OT YCJOBHA H yAOOCTBAa TepPerpy30UHHX onepa-
HH, 3KCIIYAaTalHOHHOH paloThl CYAOB K KOHKPETHHX YCJIOBHA NPOEKTA.

Ta6auma 9 (ra6n. 26 BHTI (¢1—78)

3anac cBOOOAHON AJIHHH
[HPHYANOB NPH HaubGoAbNeH
JUIMHE PaCueTHOro CyAHa, M

CxeMa NOCTAaHOBKH CYIOB 2 o
& S 0 S 1=
o — e P
3 | | I 3
S 1g8|g|s|s
L=} 2] N — =
1. Paccrosnse d Mexay cynamn, M 30 25 20 15 10
—)EL(—
2. Paccrosine e MeXAy CyAHOM H KOHUOM NPAMO-
JMHEAHOro0 y4YacTka MpHYyaldbHOre ¢poHTa B 3a-
BHCHMOCTH OT PacnoJIOXKeHHS NPHYAJIOB, M:
a) e ¢ e 30 25 20 10 5
T o
.Q o
LY
LS
6) 45/40* 30 25 20 15
Fepeza-
yrpenaenue,
w
— "t SRRRRNAAA
4
B) 30/25 20 15 15 10

NARKARARAAPY, 0
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Oxonuatiue Taba. 9

3anac cBoGONHOH AMHHE
NpHYaNOB NPH HaHGOJBIICH
JJIMHE PAcueTHOrO CYAHA, M

CxeMa NIOCTaHOBKH CYI10B

[ =
s |g|&8|8)°2
3 L | d g
3 & S| 3| ¢
O 7] (] — =
r) —/60 50 40 30 20

a) 20 15 15 10 10

* Hast cynoB aauHol Gosee 300 M B 3HaMeHaTesie YKa3aHh HOPMATHBH, OTHO-
caiuecd K cxeMaM ¢ OeperoykpenJieHHeM.

6.3(7.3c). Pacnonoxenre NPHYAJBHLIX COOPYKEHHH JOJXKHO OIpe-
JeJIITECH C yYeTOM:

yao6CcTBa H 6€301aCHOCTH NOJAXOAAa K OTXOAa CyJAOB, 3amHUIEH-
HOCTH OT BOJIH H JIbAA;

HHXKeHePHO-I'e0JIOrHYECKHX YCJIOBHIIL:

MHHHMAaJIbHO/l 3aHOCHMOCTH M HEPa3MBIBaeMOCTH [Ha aKBaTOPHH
y DOpHYaza; ‘

HeoOXOIUMOTO pa3mMepa NOPTOBOH TEPPHTOPHH;

MHHHMAaJIbHBIX 06beMOB BBIEMKH H HACHIIH AJs 00pa3soBaHHst Tep-
PHTOPHH H YTJAYGJeHHS] aKBaTOPHH.

IIpn oTHOCHMTENbHO MAaJHX MJOHIaAsAX ONEPATHBHOH TEPPHTOPHH
IOPTOBHIX KOMILIEKCOB MNpeINOYTEHHE CJAeAYeT OTAAaBaTb NPHYATbHBIM
COOPYKEHHSIM B BHJle NHPCOBHX cHCTeM. BHOOp cXeMBl NpHYaJbHOrO
IOPTOBOTO KOMMJeKca (HabepexHhle, y3KHe H LIHPOKHe HHpPChl) B
KaXXJIOM KOHKDETHOM CJiyYae YCTAaHaBJMBaeTCs] BADHAHTHHIM IIPOEKTH-
pOBaHHEeM TeHepaJibHblX IJIAHOB Ha OCHOBE TeXHHKO-IKOHOMHUYECKHX
060CHOBaHHUH.

6.4(7.4c). KoHCTpyKUMH NPHYANBHLIX COODPYXEHHI H OCHOBHbIE
yCJOBHSA HX TIpHMEHeHHs npuBeaesws B Taba. 10(5c).

Ta6auxa 10 (5¢)

KOHCTPYKIIHE HPHYaJbHBIX

- OcHOBHHE YCJIOBHS TPHMEHEHHS
COOpYKeHH

1. HaGepexXHule H NMHPCH 3CTaKaJAHOTO TH- [pyuTH, fnomyckaompe NOrpyxenne
na Ha JXeJe300eTOHHHX HJIH METaJUIM- CBal M cBafi-o6onouek Ha Tpebyemylo
necKAX CBasfx-ofosoukax ¢ BEpPXHHM [IyGHHY

9 3akaz Ne 462 , . 17



Oxonuanue raba. 10(5c)

KoneTpykilna npHYaIbHBIX

o OcHoBHBIE YCJIOBHSA NpAMEHEHHS
COOpYHeHHH

cTpoenmeM u3 cGopuoro, cOOPHO-MOHO-
JHTHOTO MJH MOHOJHWTHOrO skeJsezobe-
TOHA

2. HabGepexHunie HA CBAHHHX OIOpax, C TpynTH, AONYCKAIOUINe NOrpyXeHHe
NepeiHHM H 3ajHHM IUOYHTOM, GoJab- cBafl H cBaf-o6osodexk Ha TpeGyeMylo
BEDKH Kee306eTOHHHE HJIH MeTalIH- I IyOHHY
yeckHe )

3. HaGepexHue H NHPCH MOCTOBOTO THOA Te e rpyHTOBHE YCJHOBHSA, UTO U B
Ha CBafHBIX ONOpax C¢O cOOpHO-MOHO-  mo3. 1.
JUTHHM BepxHuUM cTpoeHHeM. [lanam
npuyasibunie THOKWE HJAH  JKEeCTKHe H3
MeTa/VIHYeCKHX HJIH  2KeJe306eTOHHHIX
cBa#

4. HaGepexusie u®3 OOGHKHOBEHHHX WIH Hanuune craabHHX, DJAOTHHX M Cpe-
$acoHHHX MacCHBOB HeH IJIOTHOCTH I'PYHTOB
5. HaGepe:xkHHie H3  MacCHBOB-THTaHTOB, Hajanune cKaJbHHX, NJIOTHHX H Cpef-
ofosiodek GoabmOro JHaMeTpa M HA- Hel MIOTHOCTH TPYHTOB HAH cjaaCHX,
6epeXXHHe YrOJKOBOro THIa HO CeHHaJbHO 3aKpellJIeHHHX JJIsf BOC-
NIPHATHA IKCNAYATAUHOHHHX HArpysok
6. HaGepexnnle H NMHPCH MOCTOBOTO THOA Te Xe rpyHTOBBIE YCJOBHS, YTO H B

Ha omopax H3 OGHKHOBEHHBIX MACCHBOB, 1no3. 4
MAacCCHBOB-THI@HTOB

Npumevannsa: I Ilenecoo6pasnocTs nprMeHeHHS KOHCTPYKUME NpPHIANB-
HHX COOpPYXKEeHHH, He yKa3aHHHX B HacToAule# TaGuinue, NOAXKHA GHThL 0GOCHOBaHA.

2. KOHCTPYKIHE NpHUABBHHX COOpPYXeHHH, yKasaHHHe B [03. 4, NOMKHH NpH-
HHMaTbes ToJbKO 111V kaaccos, a 8 103. 1—3, 5 1 6 — I—1V kaaccos.

Tab6aunua 10(5¢), persiaMeHTHPOBaHHas CHulIl 11-51—71, naer
NPHBSI3KY pAJa KOHCTPYKUHMH NPHYAJILHBIX COOPYXKE€HHH TOJIbKO B 3a-
BHCHMOCTH OT TPYHTOB ocHOBauus. Ilpn BHOOpe BapuaHTa KOHCTPYK-
IHH, KpOMe TIDYHTOBLIX, HEOOXOMHMO YYHTHIBATH [pYyIrHe YCJOBHS:
BOJIHOBLIE, Jie/IOBHEe, arpecCHBHOCTh CPelbl, CEHCMHYHOCTL padoHa, Ha-
JWYHe MECTHBbIX CTPOHMTEJIbHBIX MAaTe€PHAJOB, BO3MOMKHOCTH CTPOHTE/b-
HOH OPraHH3alUHH, TPAHCIOPTHbIE CBA3H paiioHa CTPOUTENLCTBA H AD.

B npumeuanun 2 x ta6a. 10(5c) ang KOHCTPYKUMi nO3. 4 HCKNIO-
yen | KJacc KanMTaJbHOCTH B CBA3H C TeM, YTO KJACC B COOTBETCTBHH
¢ Tpe6oBanusamu raass CHull 11-51—74 onmpeneasiercss Tonbko BHICO-
TOH COOPYKEHHS, a 0 3TOMYy NPH3HAKY CTEHKHM W3 KJaJKu OETOHHBIX
MacCHBOB BLICOTOH 6oJiee 25 M, KaK NPaBH/IO, 3KOHOMHYECKH Hellese-
cOOOPA3HHI.

7(4). CTPOHTEJbLHLIE MATEPHAJDLI

7.1(4.15. s GeTOHHBHIX M KesJe306eTOHHBIX KOHCTPYKIHH MOpC-
KHX HPHYAJbHBIX COOPYKEHHIl ClIe/lyeT MPUMEHSTE THKEB IHAPOTEX-
gHyeckuit 6eton cornacHo 'OCT 4795—68 «BeToH ruApOTeXHHYECKHH.
Texuuueckue Tpe0OBAHUAD.

TpeGoBanus x 6eTOHY, KOTOpHe AO/KHB OLITb NPHBEIEHH B NPO-
eKTe, B 3aBHCHMOCTH OT KOHCTPYKIHH COOPYXKEHHSI H YCJIOBHA CIYKOH
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6eTOHA HA3HAYAIOTCS B COOTBETCTBHHM C «YKa3aHUAMH IO obecneye-

HHIO JIOJTOBEYHOCTH GETOHHBIX H eje300eTOHHHX KOHCTPYKIMH MOpcC-
{HX THAPOTEXHHYECKHX COOPYKEHHH» BCH 6/118—74 H Ha
KHX THAPOTEXHHYECK 00pY MuamMopdaroT, MHHTpaHCCTpO#

crosmuM PyKOBOICTBOM H XaPaKTePHIYIOTCsi MapKaMil no TPOYHOCTH,
BO,10HENPOHHLAEMOCTH H MOpPO30CTOMKOCTH.

Hpnme'{a}mﬂ: 1. ﬂonycxaercﬂ TaKxe INpPHMEHCHHe JEerKHX KepaM3HTO-
GETOHOB B COOTBETCTBHH ¢ TpeOOBaHHSAMH «YKa3aHHH 10 MPHMEHEHHIO KepaM3HTO-
GetoHa IS MOPCKHX THADOTeXHHYECKAX coopyxenuii» PJ 31.31.10—74.

2. Jlis MOKPHTHA TEPPHTOPHA NPHYAJNOB CJefyeT NPHMEHATh GETOH B COOTBET-
CTBHH C 'rpeﬁonammmn HOPM TEXHOJIOTHYECKOTO NPOSKTHPOBAHHA MOPCKHX NOPTOB
BHTIT 01—78 ., roCT 8424—79 «Beron JOPOXKHEII>.

Munmopdaor

Jlnsi OCHOBHBIX HeCyLIMX GETOHHBIX H 2KeJle30GeTOHHBIX KOHCTPYK-
IHH MOPCKHX OPHYAJbHHX COOPYKEHHH, 0ABePTaloLHXCs BO3AEACTBHIO
3HAYHTENbHBIX JKCIVTyaTallHOHHBEIX HArpysok, paboTalliHX, Kak Ipa-
BHJO, B YCJOBHSIX arpecCHBHOrO BO3JCHCTBHS BHEHIHeH cpelbi, peKo-
MEHAYIOTCS TsXeJhe GEeTOHH MOBLIIIEHHOH MJIOTHOCTH C MapouHOR
npoyHocThbio, ycraHoBaeHHol CHHuIT I11-56—77 «BeroHHble H kKene3o-
6eTOHHHE KOHCTPYKUMH THAPOTEXHHUECKHX COOPYKEHHI», IO MapkH
M&600.

[Ipu cooTBeTcTBYIOUIEM OGOCHOBAHHH JONYCKAaeTcs NpPHMEHEHHS
Jerknx 6eTOHOB, B YACTHOCTH KepaM3HTOGeToHa, 06Jafaiouiero psjaoM
NPEUMYIIECTB Tepel THAXKENBIM: OTHOCHTENbHO HEBHICOKHH OGbeMHLIHA
Bec, NOBBLIIICHHAs PACTAXHMOCTDb H JIP.

OnHako onmbiTa NPHMEHEHHS JIETKOro KepaM3HTOOeTOHa B MOPCKOM
TIOPTOBOM CTDOHTEJbCTBE Her, HeHsBecTHa cremeHb clemIeHHs apMa-
TYpnl ¢ GETOHOM, a OTCIOJa H ero KOPPO3HOHHAs CTOHKOCTb. [TosToMy
NpHMeHEeHHe JIETKOT0 KepaM3HTOBOro 6eToHa MoXeT OhITh JAONYLIEHO
6e3 OroBOpPOK AJSi PafOHOB CTPOHTE/NbCTBA C JIETKHMH THADPOJIOTHYEC-
KHMH YCJAOBHSIMH.

7.2(4.2). Mapka 6eToHAa 1O NPOYHOCTH ONpedEeJsieTCs pacyeToM,
a TaKxe TpeGOBaHHSMH JOJTOBEIHOCTH.

B 33BHCHMOCTH OT KOHCTPYKTHBHBIX OCOGEHHOCTe H YCJIOBHH pa-
GOTHl B COOPYKEHHH JIJifl GETOHHHX H XeJie306eTOHHHX KOHCTPYKUHA
PEKOMEHIYIOTCsi TNPOEKTHble MapKH O€TOHa, [pHBEIeHHblEe B
taba. 11(2).

Ta6auma 11(2)

! PexomennyeMasi
|  mapka GeroHa
Mosuuus KOHCTDYKIHH HJH 3JIEMEHTH N0 TPOYHOCTH
IpH CXAaTHE,
Krc/eM?

1 CBaH H CcBaH-060JI04KH, COOPHHE 3JeMEHTH BepPXHero 300—600
CTPOGHMS, IJHTH YTOJKOBHX CTEHOK H3 NpeABapH-
TeJIbHO-HANPSIKEHHOTO JKese306eToHa

2 To e, H3 06HYHOro Xene306eToHa 200—400

3 DBeToBHbie ¥ 3Kene300eTOHHHE 3JEMEHTH M KOHCT- 300—600

PYKIHH, TIO/iBepKeHHHe HCTHPAHHIO (LOPOXKHHE MO-
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Oxonuanue taba. 11(2)

PexoMenzayemas
: Mapka GeToHa
INo3zunus KoHCTpyKUHE HJH 3JeMeHTH [0 IPOYHOCTH
OPH CXKAaTHH,
Kre/em?
KDHTHS, 3alldTHBle nosica, OGOJOYKH, KO3HPBKH
HT. 1)
4 MaccHer GeTOHHbIE, GeTOHHHE H apMHPOBAHHHE 3Jie- 150—300
MEHTH HaZBORHHIX CTPOeHHI (IOANOPHWE CTeHKH,
OTOJIOBKH)
5 Beron ans 3anojHEHHS AHKEPHHX CTaKaHOB apMa- 400—600

TYPHHX OY4KOB, KeJe30GeTOHHBIX AaHKEePOB, Tople-
BHX HPOKAA/OK, PaCHPeAeNATe bHEX N0SCOB

6 Beron oMoHONMMuUHBAHHS PAGOYHX CTHIKOB H Y3JIOB IlpoekTHass Map-
Ka Ha OZHY cTymeHb
sunie GeTOHa OMoO-
HOJHYHBAEeMHX 3Je-
MeHTOB, a Jjas Ge-
roHa MapkH 400 H
Josee paBHA Mapke
0eTOHa OMOHOJIHYH-
BaeMHX 3JieMEHTOB

IHpumevwanus: 1. Tlo TpeGoBaHHAM pacueTa OPOYHOCTH H  TPEUIHHO-
CTOAIKOCTH, a TaK)Xe BOJLOHEMPOHHIZEMOCTH H MOPO3OCTOAKOCTH MO MO3. 2 H 4 MOTYT
NPHMeHsITbCs. MapKKM OeTOHa BHIIE NpHBeAeHHHX B Taba. 11(2).

2. 1ipn apMHpPOBaHMM DPEABAPHTENbHO HATPAKEHHHIX KOHCTPYKHHH NyYKaMH H3
apMaTypHOH NDOBOJIOKH — TJIafKofi H NMEpHOAMTECKoro npodHis, JHAMETPOM 5 MM
# 6oNlee — MpOeKTHass Mapka 6eToHa JOJMKHA GHTHL He Menee 400,

O6ecneuenie HEOOXOAHMOH IIPOYHOCTH KOHCTPYKLUHH MOXKET ObITob
JNOCTHTHYTO HDH pasjiHYHHIX MapKax 6eTOHAa 3a CYeT COOTBeTCTBYIOLILe-
FO M3MEeHEeHHs Pa3MepOB CEUEHHd JIEeMeH10B.

Tlpu 3ToM moBbilneHHe MapkH GeTOHA He BcCerja BejleT K NMOBbIlIe-
HHI0O 5KOHOMHYECKHX IIOKasaTtesed KOHCTpykuHHd. [lostoMy npu Bmbo-
pe Mapku GeToHa Ha NPOYHOCTb HAMIEHHT BHIUIONHSITH SKOHOMHUECKHE
COIIOCTABJIEHHS] CTOHMOCTH KOHCTPVKIHMH NPH pa3jiMuHplx Mapkax Oe-
TOHA.

OnTteMaibHBIM COOTHOINEHHEM MAapKu GeTOHa H MAapKH HeMeHTa
sBasercs Re/Ry=M/My= (0,5-0,75).

ITpH 3TOM COOTHOLIEHMH pacXoji BAXKYILEro B GeTOHE COCTaBJseT
(250-+-320) xr/m®. llpu cootHoutenuu Boimie 0,75 pacxoa memeHTa
Bospacraer Ao (350--400) xr/m® nas GeTOHOB ¢ Ocapkoil KoHyca 4 cM
H 10 450 xr/M® pas Gosee MiaacTHYHBEIX cMecell (HampHMep, GeTOH
JUISE TYCTOAPMHPOBAHHBIX 3JIEMEHTOB) .

[TpuMeHeHHe B OCHOBHBIX KOHCTPYKUHSX G€TOHOB Mapok M200—
M300 no3BoJisieT BHINOJHHTb HUX, KaK HNOKa3BIBAIOT pPacyeTh, ¢ 3KOHO-
MHUEeCKH [eiecoo6pasHRIM  PacXofOM  Bsikymero  (leMmeHra) —
(250--300) kr/m® npu BOAOUEMEHTHHX OTHoweHusix B/Ll, paBublx
(0,54-=-0,7). Tako#t amanason B/LL nossoasier o6ecneydTb H COOTBET-
cTByioiHe TpeGOBAHHS, CBA3aHHbIE C JOJTOBEYHOCTbIO GeTOHA.
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Pexkomennyembie B Taba. 11(2) Mapkun OGeroHa COOTBETCTBYIOT
ONHTY NPOEKTHPOBAHHA H CTPOHTENbCTBA MOPCKUX NPHYAJIbHBIX COOPY-
JKEHHH.

7.3(4.3). B THNOBHIX NPOEKTaX NPHYAJbHBIX COOPYKEHHH, KOH-
CTPYKIHH, JeTaJieil H y3JIOB AOJ/DKHB GBITb J2HB yKa3aHHS O TOM, 4TO
MapKH 6eTOHAa 10 BOJOHENPOHHIIaeMOCTH H MOPO30CTOHKOCTH, a TaKKe
TpeGOBaHUs NO OGecrmeYyeHHIO [OJrOBeYHOCTH OeTOHa B YCJIOBHAX
arpecCHBHOTO BO3JeHCTBHS BHEWIHEjj CpeXbl YCTaHABJHBAIOTCH NPH
NpHBA3KE NPOEKTa.

B 3aBHCHMOCTH OT reorpa¢HueCcKOro mojioKeHus paHoHa CTPOH-
TeJbCTBa NPHYAJLHOrO COOpYyXKeHHs TpeGOBaHHS MNO HOJTOBEYHOCTH
yCTaHaBJAMBAIOTCSH O TPEM FHAPOMETEOPOJIOTHYECKHM YCJOBHSIM: TS-
JKeJIbIM, CPEIHHM, JIETKHM.

30HHI Je/ieHHss KIMMATHUECKHX YCJIOBHA yCTaHaBJIHBAIOTCS B COOT-
BETCTBHH C «YKa3aHWSIMH N0 OOECNEYEeHHIO NOJTOBEYHOCTH GETOHHBLIX
H Kene300eTOHHBIX KOHCTPYKIHAi MOPCKHX THAPOTEXHHYECKHX COODY-
wemuiy D 6/118—74 — # no T'OCT 4795—68 «beron

MuHMopq)n?T, MuHTpanceTpol
THAPOTEXHHUECKHIT».

7.4(4.4). MatepHnaJjbl, NpUMeHsieMble sl NPHTOTOBJIEHHST THAPO-
TeXHHUECKOTO 6eTOHa (IlCMEHTHI, MOBEPXHOCTHO-aKTHBHbIE OpTaHHYeC-
KHe 106aBKH, NecOK, Ie6eHb, rpaBHH, BOfa AJs 3aTBOpeHHs OeTOHa
H TpPOMEIBKM 3amoJIHHTeJedl), JOJIKHbB OTBeYaTb TPeGOBaHHAM
I'OCT 10268—80 «Beron Ttsxenniil. TexHuyeckde Tpe6OBaHHA K 3a-
nonuutensim», [OCT 22266—76  <«Llementm  CyJabdaToCTOMKHE>,
a Tak¥ke B 3aBHCHMOCTH OT pafoOHZ CTPOHTeNbCTBA, AarpecCHBHOCTH
cpeapl H 30HB! PAclOJIOKEHHsSI KOHCTPYKIIHH — TpeGoBaHHAM «YKa3a-
HHA 1o o6eclneyeHHIo AOJTOBEYHOCTH GETOHHBIX H 3Kesie306eTOHHBIX
KOHCTPYKIHH MOpCKHX THPOTEXHHUECKHX COOpYyKEeHHH»

BCH 6/118—74 98__7% )
Munwopdror, Mantpancerpof u raasol CHuII 11-28—73* «3amura cTpou

TeJIbHbIX KOHCTPYKIJ,Hﬁ OT KOPpPO3HH>».

MNMpumeuanuna: 1. Hanpsirajomuii NeMeHT IIpH IPHMEHEHHH JOJIKE€H YXOB-
neTBopATh TpeGoBaHusM TY 21-20-18—80 «TexHHUeCKHe YCJOBHS Ha HampsATalomHi
LeMeHT C MaJIOH 3Hepruel caMOHAMPsIKEHHA».

2. Jins 3neMeHTOB, H3TOTABJHBAaEMHX C [PONAapHBAHAEM, BBEJEHHe BOLOOTTAN-
KHBAaOWHX H TJacTHOHUHPYIOMHX H06aBOK NPOH3BOAHUTCH NpPH CHENHAJLHO OTpa-
GOTaHHOM peXHMe NPONAPUBAHHS, H3JOKEHHOM B «YKAa3aHHAX 1O 06ecnevyeHHio
JIOJITOBEYHOCTH  OETOHHBIX M JKe/le306eTOHHHX KOHCTPYKHHA MOPCKHX THAPOTEXHH-
geckHxX coopyxenuii» BCH 6/118—74

Munmopdaor, Mm—npaﬂcc*rpoﬁ-

7.5(4.5). Apmatypa ANs Kene300eTOHHBIX KOHCTPYKUME B 1npH-
YaJbHbIX COOPYXEHHH AOJKHA VAOBJETBOPSITh TpeGOBaHHUsIM TJIaB
CHull II-21—75 «DBeToHHBle M XKeje306eTOHHBIE KOHCTPYKLHH>,
CHulT I1-28—73* «3aumuTa cTpouTeIbHBIX KOHCTPYKIIHI OT KOPPO3HH»,
neiicrByromum I'OCTam HaH TpeGOBaHHMSM W YCJIOBHSIM, yTBEpPIKAEH-
HbIM B YCTaHOBJIEHHOM NOPsiJKe, H HacToslero PykoBoacTBa.

Kpome Toro, Heo6XOMHMO yYHTHIBATb H3MEHEHHST H JOMOJHEHHs
raaBe CHuIl 11-21—75 «Beronnble H xene306eTOHHbIE KOHCTPYKLHE»>
(mocranossienne 'occrposs CCCP Ne 67 or 11 mas 1981 r.).
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Apwmarypras cranp kiaacca A-111 aBaserca naunbGosee MacCOBHIM
BHIOM apMaTypHoil cranu. Ee nons B ofmem BHIIYCKe apMaTypHBIX
craseil B Haiue#l cTpaHe npeBbimaer 42% u cocraBisieT B HacTosllee
BPEMSsl OKOJIO 6 MJH. T.

B pesyabrate coBmectHoil paGormt HUHM)KE (6iopo BHeapenHs)
Tocctpos CCCP  u MakeeBckoro MeTaJJIyPrH4€CKOro 3aBoia
um. C. M. KupoBa paspaforaHa cucTeMa CTATHCTHYECKOrO "peryJiu-
pOBaHHS KadecTBa apMaTyphl B mpolecce ee MPOH3BOACTBA, Aaiouias
BO3MOXHOCTb T'aDAHTHPOBATh C ONpE/e/IeHHOH AOBEPHTENbHOH BepOAT-
HOCTbIO Tpefiel TeKYYyecTH, BDeMeHHOe CONPOTUBJIEHHE, OTHOCHTE!/IbHOE
yAJHHeHHe H WIOI[aAb MONEPEYHOro ceyeHHs apMaTYPHBIX CTEePXKHeH.

dTa cucTeMa No3BOJIMJA Ge3 M3MEeHEHMsI TeXHOJOrMH IPOM3BOACTBA
HOJNYYHTb CTaJb ¢ GOJiee BHICOKHM DacYeTHHIM CONPOTHBJIEHHEM, YTO
Jerjo B ocHoBy crangapra (I'OCT 5.1459—-72) na apmatypy KJac-
ca A-IIL.

I'OCT 5.1459—72 npefycMaTpHBaeT CTATHCTHUECKYIO OLIEHKY BaxX-
HeHIIHX [OKa3aTeJeHl KauecTBa apMaTyphi: CPe/lHero YPOBHS MeXaHH-
YeCKHX CBOMCTB, IOJHOR M BHYTPHIUIaBOYHOR MeDbl HEOJHOPOXHOCTH,
a TakxKe TOYHOCTHM Npokara. B 1978 r. sKoHOMHsSI MeTajja OT npuMe-
HeHust apMaTypu kiacca A-II1 ¢ rocynapcrBeHHEIM 3HaKOM Kauecrsa
B IleJIOM 110 cTpaHe cocrtaBuia 145 Teic. T, a B 1980 r. — 230 THC. T.

7.6(4.6). Ina HeHanpsiraemoii apMaTypHl eJjie306€TOHHHIX KOHCT-
pyKigi:

CexyeT NPeHMYIeCTBeHHO NPHMEHSTh:

a) ropsiYeKaTaHYIO apMaTypHYIO cTaJb Kiaacca A-III;

6) ropsiuekaTaHyl0 apMaTypHyio cralb kiaacca A-II —B Tex cay-
yasix, KOrja apMatypHas crajb kaacca A-11I He MoxkeT 6bITb HCIOJIB-
30BaHa 3((QEKTHBHO 1O YCJOBHSAM TPEIIHHOOOPA30BaHHS;

JIOTIyCKaeTCs TaKKe NPHMEHSTh:

B) ropsiueKaTaHyl0 apMaTypHylo crajb Kjaacca A-I —B OCHOBHOM
IJig NONePevyHod apMAaTyph JIHHEHHBIX 2JEMEHTOB, HJi KOHCTPYKTHB-
HOII ¥ MOHTa’KHOH apMaTypHI;

r) OGLIKHOBEHHYIO apMaTypHyIO npoBoJoky B-I u Bp-I nnamerpom
5 MM B GoJiee — B KauecTBe TONEPEYHOH apMaTyphl B CBapHHX H B-
3aHBIX apMATYPHBIX H3JEJIHAX;

R) ropsyeKaTaHyl0o apMaTypHyIO cTajb KjaccoB A-IV u A-V—
TOJKO HJist MPOROJNbHOR paboueii apMaTypel Bsi3aHBIX KapKacoB
H CETOK OOGHLIUHBIX W NpeAHANPAKEHHBIX KOHCTPYKIHI.

HenanpsiraeMyio apMaTtypy u3 ropsuekaTaHofl crasnu KnaccoB A-I,
A-11 u A-III, Kak nmpaBuyO, CJeAyeT NPHMEHATh B BHIe CBAPHBIX Kap-
KacoB H CETOK.

7.7.(4.7). B kauecTBe HamparaeMoji apMaTyphl NpeABaPHUTEJbHO-
HaTpsKeHHBIX 3/1eMEeHTOB:

CJIelyeT NPeHMYUIECTBEHHO NPHMEHSTh:

a) ropsiueKaTaHYIO apMaTYPHYIO CTaJb Kiacca A-1V;

6) apMaTypHHle NY9KH M3 NpPOBOJIOKH KjaaccoB B-II u Bp-II mua-
MeTPOM He MeHee 5 MM;

JONYCKaeTCs1 TaKKe NMPHMEHATD: )

B) ropsyeKaTaHyli0O apMaTYpHVIO CTajib kKiacca A-V;
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T) apMaTypHylo cTajb kjaacca A-I1IB, ynpouHeHHyI0 BBITSXKKOMN
C KOHTpOJieM HaNpsiXKeHHH H yAJHHEHHH, IPAMeHeHHe KOTOPOH JXOJIXKHO
OLITb COIVTACOBAHO B YCTAHOBJIEHHOM TOPSIKE;

I) HOBLIE BHABI apMaTypHOHM CTajld TNOBBIIEHHOH KOPPO3HOHHOH
CTOMKOCTH, OCBAHBae€Mbi€ IIPOMBIIJIEHHOCTHIO, KAACCOB Arp-V H Aqn-VI
(no TY 14-1-1318—75), nmpuMeHeHHe KOTOPHIX JOMXKHO GHITH COrJa-
COBaHO B YCTaHOBJIEHHOM IIOPSiJIKE.

IlpumeHeHHe HeHanpsraeMoH MNPOAOJAbHOj pabGodedl apMatyphl
Knaccos A-IV unu A-V coBMecTHO c HanpsraeMoi apMatypoH Tex
e KJaCCOB IPOH3BOAUTCS B CAYYasx:

a) Korxa B COOPHO-MOHOJHTHHIX Hepaspe3HbiX KOHCTPYKHHSAX
C npenBapHTENIbHO-HANMPSXKEHHBIMH 3JleMeHTaMu OOHYHAsE apMarypa
knaccop A-I, A-Il u A-1I] ne MOXKeT BOCHPHHATL 3HAYHTEJbHBIE U3TH-
6aiolilie MOMEHTH B ONOPHHIX CEYeHHsX, HE HMEIOLHX [IpeXBapHTeNb-
HOTO HaIpsXKeHHS,;

0) xorpa Heo6XOAMMO c03[4aTh HauGoylee 3¢ddeKTHBHOe pacmpeje-
JleHHe MaTepHaja 1o CeYEHHIO KeJe306eTOHHOro 3JeMeHTa KOHCTPYK-
L[HH.

B xauectBe HaubGoJiee 3¢DeKTHBHOH CTepXKHEBOH apMaTypHOH cra-
JI4 B [IpeBAPHTENbHO-HANPSXKEHHBIX KOHCTPYKIHAX, SKCIIyaTHPYeMbIX
B arpecCHBHOIi cpeze, sBJseTcss apmarypa kJaacca A-IV  mapku
Ct20XI'2l] ¢ MHHHMaJAbHBIM IpeJesoM TeKydecTd (6PaKOBOUHBLIH MH-
HHMyM) R¥=6000 Krc/cM? npu cpeiHeM 3HAYEHHHU IIpeleJa TEKyYecTH
R¥=7000 xrc/cm.

7.8. Ilpn BHGOpe BHAA W MapoK apMaTypHOH CTaJjH, KOTopasi
yCTaHAaBJHBAETCS MO pacyeTy, AOJIKHbI YYHTHIBATbCSl TEMIepaTypHHE
VCJIOBHsI 3KCIUIyaTAUHH KOHCTPYKUHH M XapakTep HX HarpyXeHus.

MpuMeuanne. K pacueTHol apMaType OTHOCHTCH apMaTypa, yCTaHABJAHBae-
Masi MO pacueTy Ha HarpyskHd, nefiCTBYIOUiHE B NEPHOJN 3KCIJyaTalHH, MOHTaxa H
TPAHCIOPTHPOBAHHS KOHCTPYKIHH.

7.9(4.8). Jns 3akaafHbiX JeTajeli W COCAUHHTEJbHBIX HAKIaNOK
NpHMeHsieTCs, KaK NpaBHJO, TPOKaTHAs YIJIepOJUCTasi CTajkb OOBIKHO-
BEHHOTO KauecTBa; MapKa CTaJH YCTAaHaB/JHMBaeTcsd B 3aBHCHMOCTH
OT XapaKTepa HarpysoK Ha 3aK/aJHyl0 NeTajb W TEeMNepaTypPHHIX BO3-
nencTBuil cornacHo raaBe CHnll 11-21—75 «BeroHnbie H KeJje3obe-
TOHHBI€ KOHCTPYKIIHH» C HCIOJB30BAHHEM NPHJL. 4.

7.10(4.9). [das MOHTaXHBIX (NOADBEMHLIX) NMETENb 3JeMEHTOB c6op-
HBIX JKeJ1e306eTOHHBIX H GETOHHBIX KOHCTPYKIH§ CJeAyeT NPpHMEHATb
TOJIbKO TOpsiYeKaTaHyl0 apMaTypHYI cTaJjb kaacca A-1I mapku 10I'T
i kaacca A-1 mapok BCr3cn2 u BCr3nc2. B cayuae, ecan Bo3aMoxeu
MOHTaxX KOHCTPYKUHH OpH TeMneparype muHyc 40°C u HHXKe, He J0-
nycKaercs IpHMeHsTh cTajb Mapku BCr3nc2.

7.11(4.10). Craap, npuMeHsieMasi 1Jsi MeTaJJIHYECKMX KOHCTPYK-
IHH NpHYaJbHHX COOPYXKEHHH, NOJIKHA YAOBJETBOPATh TPeOOBAHUAM
ranaBet CHull 11-23—81 «CrasbHble KOHCTPYKLHHB», COOTBETCTBYIOLIHX
TOCTos u nactosuero PykoBoacTea.

7.12(4.11). das Hecylux CTaJbHHIX KOHCTPYKUHH NPHYAJbHHIX
COOpPYXEHHI cJellyeT HPHMEHSATb NPOKA1HVIO cTajb Mapok BCr3cn5,
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BCr3I'ne5 1 BCt3nc6 no 'OCT 380—71 «Crtanb yraeponucrasi 0GbIK-
HOBEHHOrO KauecTBa, MapkH u o0OOuiHe TexHHYecKHe TpeOOBaHHA»
u Mapku 16/1 no I'OCT 6713—75 «Craap yraepogucrasi ¥ HH3KOJIETH-
poBaHHAs KOHCTDYKIHOHHAsi AJsI MOCTOCTpOeHHSl. MapKH H TeXHHUeC-
KHe TPeGOBaHHSI».

lMIpumeyanune. B 0co60 TAXeJIHX YCIAOBHAX CJIYXKOH, B pafioHaX C TeMme-
patypoit or muHyc 40 mo MuHyc T0°C, clieayeT NPHMeHSTh HHE3KOJETHPOBAHHYIO
cramp no I'OCT 19281—73 «Cranb HH3KOJETHpOBaHHasi, cOpToBas H (acoHHas»
u TOCT 19282—73 «Crasib HH3KOJIETHPOBAaHHASI TOJCTOJHMCTOBAS H IIHPOKOMOJOCHAs
yHHBepCaJbHAasl» C YAapHOH BA3KOCTBIO He MeHee 3 Krc-cM/cMm2.

7.13(4.12). dast H3roTOBJEHHS aHKEPHBIX TAT M jeTajedl Hx coe-
JUHEHHA CJelyeT NPHMeHATb cTatb Mapok BCt3cn2 m BCt3I'nc2 nas
cBapHbix koHcTpykuu#i mo FOCT 380—71% «Crans yraepoaucras
OGLIKHOBEHHOTO KadecTBa», a TakXe no 'OCT 2590—71 «Cranp ro-
psivekaTaHasi Kpyraas. CopTaMent».

[Mpameyanus: 1. Jlomyckaercs AJs H3TOTOBJICHHS aHKEDHHX TAT HpHME:
Henne cTajdd BCr3mc2 mpH yCJIOBHH TPAaHCHOPTHDPOBAHHST M MOHTaxXKa HX NDH TeMIle-
paTtype He Huxe MuHyc 20°C, a TakKe cTajefl APYrHX MapoK C XAPaKTePHCTHKAMH
Ha XOJOJHH# 3ard6, OTHOCHTEJAbHOE YAJHHEHWE H CBapHBAEMOCTb He HHIKE, YeM AJIS
craziefl, yKa3saHHHX B HACTOSUIEM HYHKTE.

2. Ina cragpHOro mpokaTta TOJINHHOA Gosee 40 MM HCHBTaHHe HAa YAApHYIO
BSI3BKOCTb He MNPOH3BOJHATCS, B CBH3H C YeM JJIs1 aHKepHHX TAT NDHHSATA CTajJb Ka-
Teropuy 2.

.7.14(4.13). Has MeTannuuecKHX CTEHOK G0JIbBEPKOB CJ€AyeT NpH-
MEHSITE HINYHT M3 yryepoaucrtoi craju Mapkd BCt3cn4 nas cBapHBIX
koucTpykuu#i no I'OCT 380—71 «Craap yraepomucrasi oGbBIKHOBEH-
HOrO KayecTBa» W HH3KoJerdpoBaHHO#t cTaan MapkH 15XCHJL mo
TOCT 19281—73 «Ctann coproBas u (aconnasi» u mapku 16XT no
TY 14-1-33—71 «Cranp ropsiuekatanas (acoHHOro mnpodHIs Aad
mmyyrosoll ceau «Jlapcen IV» u «Jlapcen V.

Ilpumewanue Jlonyckaercs npHMeHeHHe WNNYHTOB, NPOKATAHHHX H3 APYTHX
BHJAOB CTaneid c¢ 060CHOBAHHBIMH MeXaHHYECKHMH XapakKTepHCTHKAMH H XHMHYECKHM
COCTaBOM.

Tpeéorsalma, H3/I02KeHHBble B 3TOM NYHKTE, BHITEKAIOT H3 MHOTOJET-
Hell NPaKTHKH NPOEKTHPOBAHHS H CTPOHTENBCTBA NPHYANBLHEIX COOPY-
KeHuji THNa «<OOJbBEPK>.

Meraninyeckne WITYHTOBHIE CBau KOPHITHOrO npogHas (THOA
«J/lapcen IV u V»), npokaTbiBaeMbie H3 HM3KOJETHPOBAHHHLIX CTaJjeil
(HJ1), npuMensiioTcs B Cyuasx 0GOCHOBAHHS TeXHHKO-9KOHOMHYECKH-
MH pacueTaMH, Koria TpeGyeTcst ofecneunTh:

a) cokpamieHHe MAaTepHaMOeMKOCTH (MeTa.lJJOeMKOCTH)' KOHCTPYK-
[LUH COODYXKEHHS;

6) yaJHMHeHHe cPOKa 3KCIJyaTanHH H JOJFOBEYHOCTH COOPYXKEHHS,
0COGEHHO M5 YCJNOBHHA CHJIBHO arpecCHBHOH cpeAn 6e3 NpHMEHeHUsR
CHEeHAJbHBIX 32UIHTHHX MepONpHATHH;

B) BO3MOXHOCTb BOCHDHSITHs 3H3UHTEJbHLIX YCHJHH, KOTAA 3TO
HEBO3MOXKHO obecneyHTb OOBLIYHEIM UHIYHTOM M3 VIJIEDOJHCTOH CTaj#
mapku C13.
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[puMeHeHHE METANAMYCCKOro HIMyHTA W3 GecceMepOBCKOH Kumns-
ulefl CTajy HOPMATHBHBIMH JOKYMEHTaMH 3anpellleHO0 MO YCJOBHSIM
ero paboTHl IpH NOTPYXKEHHH HA THHAMHYeCKHe W TeMIlepaTypHLIe BO3-
AeHCTBHSL (TeMmepaTypa Bo3Ayxa Huxke mMuHyc 20°C), a TakXe B CBA3H
C NMOHHXKEHHBIMH aHTHKOPPO3HOHHBLIMH CBOMCTBAMH.

7.15(4.14). Ona BepXHHX CTPOEHHH KOHCTPYKIHH MOCTOBOTO THNA
cleyeT NPHUMEHATh YIACPOAMCTYIO CTalb Mapku 16]1 M HH3KOJerupo-
Banylo — Mapku I5XCHJL cornacio I'OCT 6713—75 «Craan yrae-
PORMCTass H HH3KOJeTHPOBaHHAsl KOHCTPYKHIHOHHAsg NI MOCTOCTpOe-
Husi. MapKu U TeXHHYeCKHe TPeGOBaHHSMY.

INpumeuanne JlonyckaeTcs AJjsi BepXHHX CTPOEHHH KOHCTPYKUHH MOCTO-
BOTO THII2 NPHMeHeHHe NPOKATa M3 crajell APYrHX MapoOK ¢ MeXaHHUeCKHMH XapaKTe-
PHCTHKAMH H XHMHYECKMM COCTaBOM, COOTBETCTBYIOUIHMH MapKaM CTajlH, YKa3aHHHIM
B HACTOSILIEM MYHKTe.

7.16(4.15). [Ias 6OJTOB KpemjeHHS CBSI3HHIX 6aJIOK H IUBAapPTOBHBIX
TyM6 cJleflyeT NpUMeHsTb cTajb Mapkd Cr3cn3 corsacHo TpeOOBaHH-
am 'OCT 1759—70 «Boarbl, BUHTH, ULINHNLKH H radiku. TexnHHuecKue
TpeGOBAHHUSA».

7.17(4.16). Insi KOHCTPYKTHBHHIX 3JIEMEHTOB, He TOAJEXKaLINX
pacueTy, peKOMeHAyeTcsi MNpuMeHATh cTajsb Mapkd BCT3kn2 mo
I'OCT 380—71* «Cranb yrJaepoARHCTass OGBIKHOBEHHOTO KauecCTBa».

7.18(4.17). OTaMBKHE AJS CTANbHBIX KOHCTPYKIHii pPeROMEHAyeTcs
NPOEKTHPOBATh H3 YIJIePONHMCTOH CTaJH, YIOBJeTBOpAoIed TpeGoBa-
HusiM FOCT 977—75* «OTJIHBKH U3 KOHCTPYKIHOHHON HEJIETHPOBAHHO#M
H JIETHDOBAHHO! CTaJH», H CEpOro 4YyrvHa, YAOBJETBOpPsIOULero rpe6o-
BaHuaM [OCT 1412—79 «OrauBKa H3 ceporo 4yryHa ¢ IJacTHHYa-
TBIM TPahUTOM>.

7.19(4.18). CpapHble COCAWHEHHS CTAJbHBIX KOHCTPYKUHIE Ciaeayer
BBIIIOJIHAT H3 CBAPOYHBIX MaTepHAJOB B COOTBETCTBHH C YKa3aHHAMH
raasal CHuIT 11-23—81 «CtanbHble KOHCTPYKIHH>.

7.20(4.19). Kamenp ans ycTpoHCTBa pasrpy30uHbIX TPH3M, NOCTE-
Jlefi MOA NPHYAJbHBIMH COOPYKEHHSIMH M 00pa3oBaHHs TOANPHYAJIb-
HbIX OTKOCOB JOJXKEH Y/IOBJETBOPATb TPeOOBAHHAM CHElHaJbHBIX
HODMAaTHBHbIX JIOKyMEHTOB.

[Ipuponunle MaTepHasbl KaMEHHBIX NOPOJ PA3JIHUHOTO IPOHCXOXK-
JAeHHsl, IPHMeHsieMble B THAPOTEXHHYECKOM CTPOHTEJbCTBE H, B YacT-
HOCTH, B MOPCKOM ISl PA3JIHYHBIX COCTABHBIX 3/JIEMEHTOB NPHYAJbHBIX
CoopykeHHil (nocrejiefl, pasrpy304YHO-NPOTHBODHIbTPALHOHHHIX IPH3M,
NPHYAJbHEIX OTKOCOB, JpeHaxkel, 3allHTHHIX OJeXH H Ap.), IO TEeXHH-
4eCKHM TpeGOBaHHSIM NOJ/UKHE Ha3HAayaTbCs B COOTBETCTBHH C jeH-
CTBYIOIIHMH HOPDMATHBHRIMH NOKYMEHTaMH, OJHAKO IOCJe OTMEHB
raaBy CHull 1-B.8—62 «Marepuanbl H H3JelHs H3 NPHPOZHOTO
KaMmHs», Takoro (HoBoro) HTJI He cosmaHo. B cBsA3H ¢ 3TUM caesana
CChIKa Ha NepcneKTHBHHE HOPMAaTHBHbIE NOKYMEHTH, B YacCTHOCTH
Ha WHCTPYKUHMIO MO NPHMEHEHHIO MaTePHaJIOB H H3JeJHiHl H3 NPHPOX-
HOro KaMHs JJIsi MOPCKOro HOpTOBOro ctpoureincrsa (BCH), koropas
paspaGaTbiBaeTcs UepHOMODHHHNIPOEKTOM H corjacoBmBaercs I'oc-
crpoem CCCP.
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7.21(4.20). llle6enb u rpaBuip AJs1 yCTpOHCTBa OGpDAaTHBIX (PHJbT-
POB, VKpeIUIeHHS KHA NEpel CTEHKOM M T. 1. JOMKHB YAOBJETBOPATb
tpe6oBanusay 'OCT 8267—75 «llleGenp U3 eCTecTBEHHOTO KaMHA AJis
crpouTeabinx pabor», TOCT 8268—74* «I'paBuil ANl CTPOHTENBHHIX
pa6or» u TOCT 10260—74* «IlleGeur H3 rpaBusg [ CTPOHTEJbHbBIX
paboT», a Takke TpPeGOBaHHSIM CHELNHAJTLHBIX HODMAaTHBHBIX JIOKyMEH-
TOB ¥ YCJIOBHIO HePa3MOKaeMOCTH.

7.22(4.21). Ons o6paTHOH 3aCHINKH TNa3yX MNPHYAJbHBIX CTEHOK
[cM. Takxke m. 9.14(3.9)] crenyeT NMpHMeHATh CKaJbHBIA T'PYHT, NpH-
pOAHHIl mecyaHBI I'PYHT, cojepxkawnfl no secy 6onee 90% dpakumuii
kpynnee 0,1 MM, B ToM uncie He HHxke 50% @pakuuil KPymHOCTHIO
0,25 MM u GoJee.

Jlonyckaercss MPUMEHATb APYrHe necyansie IPYHTH, BKJAIOYas Nhi-
JeBaThle MeCKH, eClH O0beM HJMCTHIX H TJIMHHCTHIX YaCTHI C pas3Me-
poMm ¢ppakuuii Menee 0,1 My He npesbiniaeT B HAX 5%.

IIpuMeuanus: 1. He ponmyckaercsi npHMEeHATb NS 3aCHUKH TPYHTH, CO-
JepiKallie PAaCTBODHMBE B BOJE CEPHOKHCAME COJMH H OpPraHHYecKHe YAacTHIH
s KonudectBe Gonee 5% Maccw Cyxofi MuHMepadbHOR uYacTH TPyHTa. Jlam Hcmomb3o-
BAHHS B KayecTBe OGPATHON 3aCHINKH 3aHJEHHHX NHJEBATHX NECKOB CEAYyeT OTMH-
BaThb MEJKYIO (PPaKUMIO ¢ IOMOMBIO CPEACTB IHAPOMEXAHH3AIHH.

2. B0o3MOXKHOCT UpUMeHeHwS JJisi 3aCHDKH TJMHACTHX TPYyHTOB JOJXHa GHTb
060CHOBAaHZ ONKTOM 9IKCINIyaTAUHH B MECTHHX YCNOBHAX HJH CHEUHAJIbHHIMH HC-
CJIeZIOBAHASIMH.

7.23(4.22). [Ins H3rOTOBJICHHsI JAePEBSHHBIX KOHCTPYKLHA NpH-
9aJbHBIX COOpYXeHHH (OTOGOHHEIX paM, cBa#l, 6pycbeB, KpaHleB, NaJ0B
W Ap.) NPHMEHSIOTCs NHJIOMAaTepHasjbl ¥ KPYribll JieC XBOHHLIX HOPOL,
IPEeHMYIeCTBEHHO COCHOBHIX, oTBeuatouine tpe6osanusm FOCT 9463—
72 «JlecomaTepuansl Kpyriable xBofineix nopon», FOCT 8486—66 «Iln-
JAoMarepuanp xBofigpix nopox» u CHuIl 11-25—81 «/lepeBsinHble
{koncTpykuyn». KpoMe yKasaHHBHIX MaTepPHANOB, MOXHO HCIOJIb30BAaTh
TaKXe KJIEeHYIO JPeBeCHHY.

J1s1 HeCyIIMX KOHCTPYKUMH H OTOOHHBIX YCTPOHCTB CjedyeT NpH-
MEHSITb JieC NEepBOTO M BTOPOro COPTOB, AJis HepacYeTHHIX H HEOTBeT-
CTBEHHBIX 3JI€MEHTOB — BTOPOTO M TPETHEro COPTOB.

7.24 (4.23). B kauecTBe Tepmo- H THAPOH3ONSNHOHHBIX MaTepPHAJOB
H MaTePHaNOB AJs 3aLIHTH OT KOPPO3WH KOHCTPYKIMA PEKOMEHAYeTCs
NpHMEHSATD:

a) AJA OCTOHHBIX H XKeJIe306€TOHHBIX KOHCTPYKUHH — 3allHTHBIE
MaTepHaJinl B COOTBETCTBHH € TPeGOBaHHAMH «YKazanu#i mo obecne-

JEHHIO AOJTOBEYHOCTH GETOHHBIX H KeJe300eTOHHBIX KOHCTPYKILHH
BCH 6/118—74 .
MuuMopdaor, MuRTpaHCCTPOR
6) Ias MeTaqNHdeCKHX KOHCTPVKUMA H HX 3JEMEHTOB, IOJBep-
|KEHHBIX arpecCHBHOMY BO3/EHCTBHIO Cpelbl, — BOLOYCTOHUYHBBIE aHTH-
KOPPO3HOHHBIE NOKPHITHA — GUTYMHEI®, HaKjieeuyHbie TIOKPHITHS H Mac-
THKH Ha GyMaXHOM H TKaHeBOH OCHOBE, a TaKxKe JIAaKOKPacouHbie
nokpuTHs no ykazauusMm PJI 31.31.18—75 n PJi 31.35.01—80 (cm.
npua. 1); Ajs MeTaJJIHYECKHX 3aK/JafHBIX 4YacTedl 3Kes1e306eTOHHBIX
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KOHCTPYKLHH — 3alLIHTHBIe NOKDHITHS B COOTBETCTBHH C YKa3aHHAMH
BCH 6/118—74 .
Munmopdaior, MHHTpaHCCT}Bﬁ )

B) IJf [EePeBSIHHBIX KOHCTPYKIMH M 9JEMEHTOB, NOABepXKEHHBIX
THHEHHIO M Pa3pylIeHHIO JAPeBOTOYLAMM, — NMPOMNHTKY BOAHBIM PacTBO-
pom amMuaka Menn (no texuosornu IJTHUHMM®a) uam xpeosotupo-
BaHHe,

r) Ajds OOJHUOBOYHOH [AepeBONJIHTh — NPONHTKY CHHTETHUECKOH,
¢deHoNpOpPMATILAETHAHON CMOJION COTJIACHO VKa3aHHSM
BCH 6/118—74
Munmopéaor, MuHTpaHCCTpOR

8. OBOPYIOBAHHE NPHYAJIbHbIX COOPY)KEHUA

8.1. B cocraB 060pynoBaHHS NPHYAJbHBIX COOpYXKeHHH, obecneun-
BalONlero HOPMAaJIbHYIO 3IKCIVIyaTanHio NPHYaJbHOrO (pPOHTa MOPTOB
H CYyJIOPEMOHTHBIX 3aBOJIOB, BKJIOYAIOTCS:

a) TexHoJorkuyeckoe o60pyJoBaHHe;

6) WwBapTOBHble NPHCHOCOGJaEHHS H OTOOHHBIE YCTPOHCTBA;

B) MOLKPAHOBHIC H 2KeJIE3HOAOPOKHbIE MYTH;

I') NOKPHTHS NPHKOPAOHHOH MOJOCH TEPPHTOPHUH;

) KO0JIecOOT60HHbIE KOHCTPYKIIHH;

€) WHXeHepHbie CeTH (JMBHECTOYHAsi CHCTEMa, BONONPOBOJAHLIE,
napoBbie, 3JeKTPHUECKHE U AP.).

NipuMeyanne Hactosmee PyKOBOACTBO He PacCMATPHBAET TEXHOJOrHYec-
Koe 000pyloBaHHe NPHYAJOB, mpejcTaBJeHHoe B <«HopMax  TexHONOrHYECKoro
BHTII 01—78

“Munmoppror

8.2(7.5¢c). Ons npruaabHBIX COOPYXKEHHH IOJKHH NperycMaTpH-
BaTbCA OTOORHWE H WIBapTOBHMe ycTpofictBa. Ecam marpysks or cy-
10B HelenecooOpa3HO mnepefaBaTh Ha NPHYaAJ, Or60HHbIe H IIBApPTOB-
Hble YCTPOHCTBA JOJIKHHI Pa3MelIaThCd Ha OTAEJBHO CTOSLIHX NaJjax.

8.3(3.4). Pacnonoxenne BA0Ab NPHUYAJBRHOrO (POHTA INBAPTOBHHIX
TYM6 H HArpPy3Kd Ha HHX CJEAyeT ONpeAeNsiTh C YYeTOM [JIaBHl
CHull 2.06.04—82 «Harpysku u BO3XeHCTBHS Ha THAPOTEXHHUECKHE
COOpPYK€EHHS- (BOJIHOBLIE, JIeJJOBble H OT CYAOB)» HJIH no PyKoBOACTBY
1 58—76 g CHull 2.06.04—82.
bhvnvi

[IsapToBHne TYMGH cJefyeT pa3MeliaTb 1O OCAM CeKukH npi-
4aJbHOTO COOPYIKEHHS, HOPMAJbHBIM K JIHHHH KODAOHA, HJIH CHMMeT-
PHUHO OTHOCHTEJIbHO YKAa3aHHHX OCeH.

ITo skcnayaTalHOHHBIM COOGPAaXKeHHsM B KPaHHHMX CeKNHsix NpH-
JaJbHBIX COODYXKeHHH peKOMEHAYeTcs YCTAHaBJIMBATb MONOJIHHTENb-
Hhie [IBAPTOBHBIE TYMOLI, O BO3MOMKHOCTH OJIHXe K OKOHEYHOCTH
NPHYAJBHOrO COOPYIKEHHS.

MpaMeuanus: 1. VYcrauoRKy # 3aKpensieHHe WBAPTOBHWX TyMG crexyer
OCYILIECTBJATb MO NPOeKTy «THUNOBHE KOHCTPYKUHH, J€TaJA H Y3/iH MOPCKHX HOpPTO-
BHX H 32BOJCKHX NPHYaJbHHX coopyxexnid. Cepusa 3.504-14/75. YcraHoBka mBap-
toubx TyM6 mo T'OCT 17424—72 Ha MOPCKHX NpHYaJbHHX coopyxeHHsix» (Opecca,
YepHoMOpHHHNIPOEKT, 1975).

MPOEKTHPOBAHHA MODCKHX NMOPTOB»
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2. Th0BHE WIBApTOBHHE YCTPOACTBA, PACNOJOXKEHHHIE 3a NpeaeiaMH MPHYATb-
HOTO COODYXEHHS H NpelHa3HaueHHHe, KaK NPABHJO, IJif LIBAPTOBKH CYIOB C BH-
COKHM GOpTOM, AOMYCKAeTC MPHHHMATH CNEHHAJbHON KOHCTPYKLIHH, He NpPefyCMOT-
peHHOR ykazarumM Bhime I'OCT 17424—72.

PacrniosioxkeHne mBapTOBHEIX TYMO BAOJb INpH4ajia 3aBHCHT TAaB-
HbIM o6pa3oM OT yAo6CTBa IUBApTOBHBIX onepauxid. CyllecTByomasn
NPaKTHKa IIBapTOBKH TpebyeT 3a KaXAyl0 HIBApPTOBHYIO TyMOy 3aBO-
JATb ONWH IIBAPTOBHHIH TPOC, a AJMHY Tpoca NPHUHHMATL HauboJee
KOPOTKYI0 B 3aBHCHMOCTH OT pa3MepeHHil 1IBapTyeMblX CYAOB H OI-
THMaJbHOTO (KJ1aCCHYECKOro) YTia HanpaBjieHHsl Tpoca OTHOCKHTEJbHO
IpHYAJIbHONA JHHHH, IPHOJH3UTENBbHO paBHOTO 30°.

Paccmorpennbie cXeMpl IIBAPTOBKH I'DY30BHIX CYAOB NOKa3HBAIOT,
4TO YKa3aHHbIM Bhbille YCJIOBHAM JIydllle BCEIO OTBEeYailoT pPaBHOMep-
HOe *pacnonioKenue TymM6 BHOJb npHyasa yepe3s 20 M (3a HCK/IOUe-
HHeM CHenHaJn3HpPOBAHHBIX NHPCOBLIX CHCTEM).

Pacnosoxenne wWBapTOBHLIX TYMO Ha CKBO3HHX NPHYaJbHBIX COO-
PYXeHHSX cJeAyeT NPHHHMAaTb GJHXKe K CepelHHe CeKHHH, CHMMe-
TPHYHO MONEpeYHOH OCH, TaK Kak B 3TOM cjydJae yMEHbLIaeTcs Kpy-
TAILIUH MOMEHT OT IIBapTOBHOH HarpysKH, JeHCTBYIOUIHMH Ha cBaliHoe
OCHOBaHHe.

YCTaHOBKA AONOJHHUTE/BHBLIX THUJIOBHX (1ITOPMOBBIX) LIBaPTOBHBIX
TYM6 DEKOMEHLYETCH JJis HANEKHOM MWBAPTOBKHM CYAOB NPH LITOPMO-
BOM HPEAYNPEX/ICHHH, KOLAA IKCIJIyaTauMs KPAHOBBHIX MEXaHH3MOB,
TOABHKHOTO COCTaBa M JAPYroli TeXHHKH NPHOCTAHOBNIEHA.

8.4(3.5). BriHOC OTGORHBIX YCTPOHCTB OTHOCHTENbHO JHIEBOA rpa-
HH BepXHero CTPOEHHS AO/KEH obOecleyHBaTh HOPMAJbHYIO CTOSIHKY
CyAHA y HpHYaja NpH MHUHHMaJbHOM 3a3ope 20 cM MexAy NOABOA-
HOH 4acTbio KOpPIyCa H BBHICTYNAIOIHMH YacTAMM COOPYKEHHA HAH
NOANDPHYAJIBHOTO OTKoca. IIpH 3TOM caelyer YYHTHIBATH BO3MOKHOCTb
06:KaTHs OTOOHHEIX YCTPOHCTB M KpeHa CylHa, NONMycKaeMOro ykasa-
HusAMH <HOpM TEXHOJOTHYeCKOro IPOEKTHPOBAHHS MODCKHX NOPTOB»

%ﬂ% (cM. Taba. 7 HacTosero PykoBoacTBa).

8.5(3.6). 3aknanHple geTanu MJA KpeIJieHHs OTGOHHBIX YCTPOHCTB
cJeAyeT pacrnojaratb 3amoAJHMUO C JIMIEBOH TPaHbI0 COOPYXKEHHS.

8.6(3.28). OcHoBaHHe MOIKPAHOBBLIX H XKeJE3HONOPOXKHBIX [yTeH,
pacnojiaraeMblX Ha NpPHYAJbHOM COOPYXKEeHHH, IPHHHMAETCS B 33BHCH-
MOCTH OT KOHCTPYKUHH IOCJEIHEro.

TlonkpaHoBble H KeJE3HOHOPOXKHBIE PENbCH NPH PA3MEMICHHH Ha
BePXHEM CTPOEHHH NpPHYAJbHBIX COOPY3KEHHH 3CTakajHoro 6e3bai-
JJACTHOrO THIIA CJEAyeT KPENHThb K BEPXHEMY CTPOEHMIO POCTBEDKa.

[TomkpaHoBble MyTH, pa3MelllaeMble Ha 3achilKe, CJIEAYET, Kak
NIpaBHJIO, VCTPAHBaTh Ha CBaHHOM OCHOBaHHH BO BCeX CJyYasix, KOraa
3TO NMPAKTHYeCKH BO3MOXKHO, a KeJe3HOJODOXKHble — Ha INMaJbHO-
6a1/1aCTHOM OCHOBAHHH.

OcHoBaHuf NMOJZKPAHOBHIX MyTel Ha Kene300eToHHpIx OaJjKax, IIIH-
Tax H T. . PEKOMEHAYercsl BO3BOAWTL NOChe CTaGHIM3anMH OCaJOK
rpyHTa 3achinkd. Ha nepwon craGuiH3alMH OCHOBaHHf AOMYCKAaeTCs
ycTpauBaTh BPeMeHHOE IIAJIbHOE OCHOBaHHUE.
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8.7(3.29). Bo3BbllieHHe TOJIOBKH PENbCOB HAA NOBEPXHOCTHIO 1ep-
PUTOPHH B COOTBETCTBHH C yKasaHusiMu <«HopM TexHoJOTHueckKoro

BHTIT 01—78
MPOEKTHPOBAHHS MOPCKHX NOPTOB> yrm o am o =— CllelyeT  NPHHHMATh

paBHbIM He Gosee 3 cM. JLasi npoxofa peGopa KoJec KPAHOB WJIH XKe-
Je3HOMOPOKHLIX COCTABOB Y DEJIbCOB NOJIKHB OBITb NPELYyCMOTPEHH!
KaHaBKH, pa3Mephbl KOTOPHIX NPHHHMAIOTCSl B 3aBHCHMOCTH OT KOHCT-
PYKUHH XOZOBOH YaCTH KPaHOB HJIH JXKeJE2HOAOPOXXHHIX COCTaBOB, Ha-
MeyaeMbIX [J1s SKCIVIyaTallMd HAa NaHHOM Npuvale.

Penbcer noakpaHoBHIX MyTeji ciiefyeT yK/IaJAblBaTbh B COOTBETCTBHM
c Ttpebosanusimu PTM 31.3009—76 «[IpaBua TexHudeckod 3KCIIya-
TaUHH [OPTOBBIX COOPYXKEHHH H akBaTophil» u IIpaBHJ TeXHHYECKOH
JKCIIY 2TANIMK [IePErPy30UHHIX MAIUKH MOPCKHX MOPTOB,

8.8(3.30). IlpukopAaoHHass noOJ0Ca TePPHTOPHH AOMKHA UMeETh
neMeHTO0eTOHHOe, acdanbTOGETOHHOE HJIH KeJ1e306eTOHHOe NMOKPHITHE.
[Ipu ycTpoficTBe NOKDPBITHS Ha HAachlH DPEKOMEHAYETCSE A0 CTabHJIH-
2aIlMH OCAJIKK TPYHTa 34CHIIKH NPHMEHSTh BpeMeHHble THIb MOKPBITHH
HIH cOOpHBIE XKeJe300eTOHHbIE NJIHTH,, KOTOPbie MPH COOTBETCTBY-
10IIeM OGOCHOBAHHH MOTYT OBITh NPHMEHeHH B KayecTBe BPEMEHHBIX.

"MpuMeuanue [IpoekTHPOBaTb NMOKPHTHS B NPHKOPAOHHOM NOJOCE CAERyeT
aHAJIOTHYHHMHA NOKPHTHAM NOPTOBHX TEPPHTOPHA B COOTBETCTBHH C TPeGOBAHHAMY

BHT —T
«HOpM TEeXHOJIOTHYECKOTO IPOEKTHPOBAHHS MOPCKHX IIOPTOB» —ﬂo},;e*.

MunmopdoT

8.9(3.31). IIpuuasnbHble COOpYXKeHMsi, HA KOTOPHIX paboTalT Ma-
IIKHBl BHYTPUNOPTOBOTO KOJECHOrQ TPAaHCHOPTA, HOJIKHBI GHITH 06GO-
pydOBaHbl BHOJb KOPAOHA GOPTOBHIMH (OXPaHHBIMH) CHEMHBIMH HJIH
CTALIHOHADHBIME K0JIeCOOTOOHHBIMH GpyvchbsiMH. [locrennne Heob6xomd-
MO BBLIEJIATh, OKJeHBasi IBETHOR IJIeHKOA MiaH okpamuBas. IIpu sTom
He0OXOMHMO BHINOMHATH TpeGoBanusi I'OCT 12.4.026—76 «liBera
CUFHaJbHble H 3HAKH 6e301aCHOCTHY.

Tlo IpaBusam TeXHHKH 6e30NaCHOCTH B MODCKHX IOPTAX, yTBEPIK-
JeHHBIM MuHMOpdIOTOM, INpHUYaNbHBle COODY’KEHHSl, Ha KOTOpHIX
paboTaloT MalIMHE BHYTPHIIOPTOEOIO KOJIECHOTO TPAHCIOPTA, HOJIKHEI
OblTb OGOPYAOBAHB M0 KOPAOHY MpPOYHBIMH OOPTOBHIMH OpychbaMH
(KOJIECOOTGOSIME), 3ALIAINAIONMMY MAWIMHL OT WajeHHds B BoOAY.

Jlns maccaKMPCKHX NPHYAJOB YCTPONCTBO TakKUX OpychbeB HE 0Osi-
3aTeJIbHO.

8.10. CTpeMsIHKH Ha NPHYAJbHBIX COOPYKEHHsiX OObLIYHO BHINOJ-
HHIOT H3 CTaJbHOTO NIPOKAaTa — YIOJKOB M CTepxKHelj Kpyrioro ceue-
uus. Hlupuna cTpemsinku nmpuHuMaeTtcsi He MeHee 40 cM, paccTosHUE
MexAy cryneusMu — 25——30 cM, paccTOsiHHe IO CTEHKH — He MeHee
15 cm. CTpeMsiHKH, KaK NPaBHJIO, YCTAHABJIMBAIOTCS B yIAYGJeHHAX
3a00MJIHLO C JHNEBOA NOBEPXHOCTHIO CTEHKH

8.11(7.6c). Tlpy NpPOEKTUPOBAHHM KOHCTPYKUHH NPHYAJBHBIX COO-
PVKeHHUI HeOGXOAUMO NPEAYCMaTPHBaTb, B COOTBETCTBHH C TE€XHOJIOTH-
YeCKHMH# TpeGOBaHUSIMH, BO3ZMOXHOCTb NPOKJIAJKH HHKEHePHBIX cerel
(BOZOUPOBOJOB, BO3AYXOBOJAOB, 3JEKTpPOKabened M T. m.), a TaKKe
YCTaHOBKHM Pa3[aTOYHLIX YCTPOACTB (BOZONPOBOAHBIX, 3JEKTPHUECKHX
| T. IL).
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8.12. B 3aBHCHMOCTH OT Ha3HaY€HHs UPHYATLHOTO COOPYXKEHHS
B COCTAB HH)KEHEPHHX CeTell BXONAT CAeNyom#e JHHHH:

a) Ans NOPTOBBIX TPY3OBBIX IPHYAJOB — 3JEKTPOCHAOXKEHHdA, XO-
35 TBEHHO- 0K aPHOTO BOAONIPOBOJA, KaHANH3AlHHA, TeIJIOCHA6KeHHS,
CBSI3H, CUFHAAM3AUMHE ¥ JpyTHe, Ha3HAaYaeMble 10 TEXHOJIOTHYECKHM
TpeGOBAHUSAM;

6) NJsi TPHYAJOB CYROPEMOHTHBIX 32BOAOB — 3JICKTPOCHAGKERHs
CYZOB, CBAPOHHBIX arperaTtoB H NOABEMHO-TPAHCHOPTHLIX MAamlIHH, BO
JIOCHa6XeHHsT H TENJIOCHAGXKEHHS CYAOB, KAHAJH3aLMH. IOXapHOID
BOZOINIPOBOJA, CXKATOrO BO3/lyXa, Geperomoil CB3H CyAOB H JpYrHe,
Ha3HayaeMble 0 TEXHOJAOTHYECKUM TpebOBaHHAM.

8.13. Pa3zparounnie ysJBl ceTeil HA MOPTOBRIX NpHYAkax Hjas
cHa0XeHHs CyJOB IIpeCHOH BOJOH, CHa(XeHHS CYNO0B U [eperpysou-
HEiX MalUHH 3JIEKTPOSHEPTHeH M NOAK/IIOUeHHs CeTH CBfA3H CJenye:
pacnonarath APYr OT APYra BAOJb JIHHHM KOPHAOHA HAa PAaCCTOAHHAX,
ycraHoBJeHHBX «HopMaMH TeXHOJOTHYECKOTO NMPOEKTHPOBAHHA MOpC-

KUX NOPTOB» (YTOUHEHHS H AOMOJHEHHs!, BHIIYCK Ne 1;%,
pa3a. 13 n 14).

8.14. PasnaTounbie y3Jibl HH)XKEHEDHHIX ceTell Ha INPHYaJax CyJdo-
PEMOHTHHIX 3aBOZOB JHJisl CHaGXKEHHs1 Cy[JOB IIPeCHOfi BOJAOH, NoOZa4YH
Ha CyJa mapa M CXAaToro BO3AyXa, CHa0XeHHsg CYAOB, CBapOYHHIX
arperaTos M NOABEMHO-TPAHCHOPTHLIX MALIHH 3JCeKTPOIHEPTHE] H NOX-
KJI0YeHHA CeTH CBA3H CJAEAYET pacnojarath APyr OT APyra B COOTBET-
cTBHH ¢ TpeOoBanusMH Hopm TexHosOrHuecKoro NpoeKTHPOBaHHA CY-
JIOPEMOHTHEIX 3aBOJLOB.

8.14(3.32). YcranoBKa pa3jaToOuHBIX YCTPOHCTB HHIKEHEDHBIX Ce-
Ted Ha PACCTOSIHHHM MeHee 3 M OT HMIBAPTOBHBLIX TYMO He AONYCKaeTcs.

8.15. 'aGaputel KOJOAUEB JJisi Pa3daTOYHBIX VCTPOHCTB NPHHHMA-
10TC B 3aBHCHMOCTH OT NPHHATOH CXeMbl NOAKJIOYEHHs K CETH M KOH-
CTPYKUHM UPHYANBHOTO COOPYIKEHUS.

8.16. [InanoBOe W BHICOTHOE PACHONONKEHHE ¥ TaGapuTH KaHAJIOB
caeayeT NPHHHAMATb N0 TEXHOJOTHUECKOH cXeMe HHXKEHEPHbIX CeTef.

9(3). OBILHE KOHCTPYKTHBHDBIE TPEBOBAHUSA
K HPHYAJIbHBIM COOPY)KEHHAM

9.1(3.1). KoHCTPYKIHIO TpHUaNbHLIX COOPYXKeHHH (NOABOAHYIO
yacTb, HaACTPOAKY WJ¥M BePXHee CTDOEHHE) CJeAyeT pasmensitb HO
OJHHE Ha OTACJbHHE CEKIHH CKBO3HBIMH BePTHKAJbHEIMH OCaJOYHH-
My ¥ TeMNepaTypHRIMM MIBAMH B COOTBETCTBHH ¢ TpeGOBaHHAMH
un. 10.3(5.3), 11.6(6.7) u 12.5(7.5).

(7.10c). [lnuHa ceKuH# NPHUANHLHBIX COOPYEHMH [JOJIKHA NPHHU-
MaTbCsl B 3aBHCHMOCTH OT AeHCTBYIOUIMX Harpy30oK M TeMmepaTypHBX
BO3JEACTBHH, CBOACTB FPYHTOB OCHOBAHHA H THIA KOHCTPYKUMM.

[Tpu sTOM, B OTAEHbHHX OGOCHOBaHHWIX CJAY4asiX, JJAMHA CEKUHH
onpefessieTcsi PACUETOM HAa TeMIIepaTyPHO-BAaXKHOCTHHIC BO3JeficTBHS
B coorBercTBRA ¢ raaBoit CHull 11-56—77 «Berounsie u Xeie306eToH-
Hhle KOHCTPYKLUHH THAPOTEXHHYECKHX COOpyKenufi» B PyxoBOACTBOM
K CHull 11-56—77.
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9.2(3.2). Cesa3u Mexay cOGOPHBIMH 3JeMEHTaMH AJs obecneuenus
HX COBMECTHOH pa6oTel B Mpefenax CEKUHH CJaelyeT HPOEKTHPOBAaTh,
DYKOBOACTBYACH ykasanuamu mn. 10.10(5.10), 10.23(5.24), 10.27(5.28),
(1.4(6.5), 12.7(7.7)—-12.10(7.10).

9.3(3.3). Yaanl coefyHeHUs] COOPHHIX 3JIEMEHTOB CJleflyeT MPOeKTH-
poBaTh C yYeToM JONyCKaeMEIX HOPMaMH OTKJOHEHWH B pasMmepax
1 NOJIOKEHHH yCTaHaBJIUBAEMLIX 3JIeMEHTOB.

9.4(3.4). PacnoJioxeHHe, KOHCTPYKIHIO, YCTAHOBKY IBAapPTOBHBIN
TyM6 W HAarpy3Kd Ha HHX CJeAyeT NPHHHMAaTb, DPYKOBOJACTBYSCb
n. 8.3(34).

TyMGOBble MaccuBLl clefyer GeToHMpoBaTh Ha Mecte. Jlomycka
eTcs 3akpenjesnne TyMO Ha cOOPHLIX 3JIeMeHTAax BEPXHErQ CTPOEHHH.

Jlisi 3aankepeHHBIX WINYHTOBHIX W YrOJNKOBHMX CTEHOK ClAenyer
NPOEKTHPOBaTh TYMOOBLIE Y371bl C VCUJIEHHOH WI¥ JOTIOJHHTENbHOM
ankepoBko#t [cuM. m. 9.8(6.9].

9.5(9.8c). IlposeTHble CTPOEHHS MOCTOBOTO THOA JOJIKHBI IPOEK-
THPOBATbCH CBOGOAHO ONEPTHIMH € OrpPaHHYE€HHEM TOPH3OHTAJbHBIX
CMEINeHHH, WafBOIHAA YacTh ONOpD ACJXKHA NPOEKTHPOBAThCA MOHO-
JHUTHOH HMJM CGOPHO-MOHOJIMTHOH ¢  DAacnoioXeHWeM WBAPTOBHBIX
TvMO Ha omopax.

9.6(3.5). Ilpuuanbubie CcOOpYXeHHs IOMKHH OHTb 00OPYAOBaHbI
OTGOMHBIMH YCTPOACTBAMH, aMOPTH3HPYIONIHMH yJAapHble BO3NeACTBH:I
ot cyzoB [cm. nm. 8.4(3.5) u 8.5(3.6)].

9.7(5.19, 6.8). AnkepHHe TATH cJelyeT KPeNMHTb K JHIEBRIM mNa-
HeJdsiM WK CTeHKaM Bbilllé CTPOMUTENLHOIO YPOBHS BOABI AJs TpOBe-
NeHHA MOHTaXHBIX pabor Hacyxo. OTCTynjeHHe OT 3TOro NpaBHia J0-
MyCK2eTCsl NPH YCJAOBHMH CHEHajbHOTO OGOCHOBaHHsi B KaXAOM KOH-
KPETHOM cJyudae.

[Mpumeuanue B xagecTBe pacyeTHOrO CTPOHTENBHOrO YPOBHS BOAW MpH-
HHMaeTcs:

B HENPH/HBHHX (06€3MHBHHX) MOpSX — CPeJiHHH MHOrOJeTHHR (32 MNepHOX He
senee 10 Jer) ypoBeHb;

B NPUWIHBHHX (JHBHHX) MOPSIX — CpeAuHfi MHOrojeTHHA (3a NMepHOA He MeHee
10 leT) NPHAMBHHIA YpPOBeHb.

9.8(6.9). Aukeprnle TArH TVMOOBHX MacCHEOB BO BceX CJyuasx,
KOIla 3TO AONYCTHMO HO YCJAOBHIO IPOYHOCTH HJH TPEUIHHOCTOHKOCTH
KOHCTPYKUHH JINIEBOH NaHETH HJIH CTeHKH, PEKOMEHAYeTCs 3aKDelJIsATh
Ha ONHOM YPOBHE C psAAOBOH anXepoBKoH. IIpu stom nuamerp Tym6o
BHIX TAr CJeAveT NPHHUMATh PABHBIM AHAMETPY DAMOBHIX TAr, JO-
flyCKas; yMeHbilleHHe I1ara aHKEepPOB B MeCTaX pPacHo/ioXeHus TyMmG6o-
BBIX MACCHBOB.

Mpumevanus: 1. [Jonyckaerca 3akpemaTb aHKepHHE TATH B TyMG0BOM
MaccuBe BHIIE YPOBHS KpeIUIeHHs PANOBHX TAr.

2. Honyckaercss B MecTax TYMGOBHX MacCCHBOB BMECTO MOCTAHOBKH JIODOJIHH-
TEeJbHHX TYMGOBHX TAT YBEJHYHBAaTh HX JHAMETP IO CPaBHEHHIO ¢ JHaMeTPOM
PSAOBHX aHKCPHHX TAT.

9.9(5.21, 6.10). AuKepHble TArH [KpOMe TAr YTOJKOBHIX CTEHOK
c BHyTpeHHell aHKepoBKoO#, cM. m. 10.20(5.21)] caexyer BHNOMTHATEL H3
CTaJH KPYIJIOTO CEYEHHs], COCTAaB/ASA HX H3 3BEHbEB.
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3Belbsl MeXKAY cob0H cleAyeT COSAHHATH OAHUM H3 CJELYIOHIHX
cnoco6os:

a) KOHTAKTHOH CBapKOH B 3aBOJACKHX yC.I0BHSIX;

G) BaHHOH CRAapKOH;

B) CBapKO# C HAaKJAaJAKaMH LHJIHHADHUECKOH (GOPMBI;

r) myprami.

HapesHble KOHIIBI 3BeHbeB (LUMUJABKH) NHOJ raeyHoe KpelJeHHe HJH
Ha My(Tax cjelyeT BBIIOJHATH H3 KpyrJaoit cTann OGoJbliero
A¥aMeTpa, yeM AHaMeTp OCHOBHHX 3BeHbeB, H NPHBApPHBATh HX K NOC-
JeHKM OAHMM K3 VKa3aHHBIX B HaCTOS/IeM NIYHKTe CIocohOoB.

Onpepensig AHaMeTp IIAHJIbLKH, CIEAVET HCXOAHUTb H3 YCJIOBHI,
4TOGH AHAMETP Mo BHYTPEHHej pe3ble niNuabku ObLI HE MeHee AHa-
MeTpa OCHOBHOTO CTBOJIA TATH.

INIpameyanusn: 1. Kpome cTajipHHX TAr KPYIVIOrO CedeHHs, JONYCKaeTcs
NPHMEHATb aHKepHHE TArH APYroro NpodHAs OPH COOTBETCTBYIONIEM TEXHHKO-3KO-
HOMHYECKOM OGOCHOBAHHH.

2. Jonyckaercsi, mpH chnelHatbHOM OGOCHOBaHHH, NPUMEHATh TATH H3 TPOCOB C
ANaMeTPOM INPOBOJIOKH HE MeHee 5 MM, a TakKxKe }KEJI6306€TOHHHG. TATH, B ;I'OM
HHCJEe NOPEABAPHTENIbHO HANPAXKEHHLEC ¢ NPHMECHEHHEM BHICOKOIIPDOYHOM ITYyJYKOBOH H
npsaeBoil apMaryphl.

910(5.23, 6.12). B kOHCTPYKUHSIX. C TATAMH, 3aKPeNJeHHLIMH 3a
aHKepHble OMOPHI, CJejyeT NpefVCMAaTpUBaTb BO Bcex cjydasix, KOrja
5TO INPAKTHYECKH BO3MOXKHO, MOJMOCTOYHbIE CB3H € HACaAKAMH H.ld
NpPHUBSI3KY HACaAOK K CYUIeCTBYIOILHM OIOPaM IO/ aHKepHble TATH AJIs
IpefOTBPAILeHHsT UX YPE3MEPHOI'O NPOBHCAHHA H OO6GJerieHus MOH-
Ta>KHEIX pabor.

9.11. Ilpn HasuyuM Ha JHe Nepei COODVKEHHEM Ppas3MBbIBAIOLIIX
CKOPOCTEHl OT BOJHOBHIX BO3AEHCTBHH, TeYeHHH H JABHXKHTeNEH CYIOR
HeOGXOIUMO IIpefycMaTPHBaTh HA 10JOCE BAOJb COOPYXKEHHS 3alHTy
OCHOBaHHUsi OT pa3MbiBa. KpynmHocTh 4acTHI IpyHTa 3aIIHTHOR OAEXKIH
onpejesseTcd pacueToM IO VKa3aHusim «PYKOBOACTBa IO olpenene-
HUIO HArpy30K W BO3JAEHCTBHA Ha TUIPOTEXHHUECKHE COOPVKEHHZ

[T 58—76
(BOMHOBHIX, JIEAOBLIX H OT CY/IOB)>» BEVIT > @ TakXe I 13.29.

9.12(3.7, 7.9c). KoHCTPYKIHSI HEOMOHOJHYEHHBIX IIBOB MeEXAY
3JIeMEeHTaMH JIHIEBOH CTEHKH NPHYaJbHOrO COOPYXKEHHs A0JXKHa obec-
NeYHBaTh I'DYHTOHENPOHHI@eMOCTb H IO BO3MOXKHOCTH HE JOJIXKHa
co3ZlaBaTh NMOANOpPA FPYHTOBBIX BOL.

INIpaMevanus: 1. IlpuBelseHHoe TpebGoBaHHe He YuHTHBaeTcsl B TeX cJydasx,
KOrla TPYHTOHETNPOHHIAEMOCTb COOpYXeHHS obecneyHBaeTcss NPH3MOH H3 KAMEHHOMR
HaGpockH ¢ oGpaTHWM GHIBTPOM, YCTPAHBAEMHM Ha €¢ BEPXHHX (FOPH3OHTAJbHHX
H HAKJIOHHHX) NMOBEPXHOCTSIX.

2. B Tex cayuasx, Korga KOHCTPYKHHS COOPYXKeHHS cO3JaeT NpeNSTCTBHe AJf
JABHIKEHHS] I'PYHTOBHIX BOA B CTOPOHY aKBAaTODHH, CJefyeT YCTPaHBATL APEHAXH MO
Bcefi JJHHe NpHUaJbHOrO (GpPOHTA, CXOAAMIHECA K BOXONDONYCKHEIM  OTBEPCTHAM
B JIHIIeBHIX cTeHKax (cM. Hpua. 2).

9.13(3.8). OGpaTHble QUALTPH CJl€AYET YCTPAaHBaTb [Jsd pasrpy-
304YHBIX KaMeHHbIX IIPHU3M, TPYHTONPOHHUAEMbIX ILIBOB YIJIOTHEHWS,
JpeHaxKeil, KAaMEHHHX IOCTeJell, KpellieHHH UOAINPHYAJbHBIX OTKOCOB
H IIPH OTCHINIKE MEeCYyaHOrO TPYHTA NMOBePX 3aCHIMKH H3 KPYNHO06J0-
MOYHOTO MaTepHaJa:
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a) 43 weGHA, TPABHa U MeCKa — MHOTOCJIOHHbIE HJIH OAHOCJOAHBIS
u3 cMeceil ¢ moa6opom Qpakuuil U TONIUMHBI CJI0s HA OcHOBe nabopa-
TOpPHHEIX HccaepoBanuii. IIpy 3ToM HeOO6XOAMMO YUHTHIBATL MeXaHHYeEC-
KHIi COCTaB IPYHTA 3aCHIIKH, BOJHOBOH PEXHM AaKBaTODHH, HaJHYHE
[PHJAHBO-OTJHBHBIX KOJeOanui, HX aMIUIATYRY,

6) H3 HeTKaHbIX CHHTETHYECKHX MaTepHajoB ((PHIbTPYIOIHX IIO-
JTOTHHIL).

Mpuvevanusa: 1. Ilpy HaJM4HH B OCHOBAHHH [OCTENH KDPYNHO3EPHHCTHX
IPYHTOB OGpaTHHe (HJBTPH MOXHO He YCTPaHBaTh, 32 HCKJIOUCHHEM CIydaeB, KOrjaa
¥3-32 BOJHOBLIX WJH HHHX Bo3seficTeuii BO3MOXHa cydbdosHs TpyHTa H3-TIOA
NOCTEeJH.

2. O6paTtHHe GHJILTPH H3 HETKAHHX MAaTepHAJIOB 10J KaMEHHHIMH HOCTEJNAMH
10TyCKaeTcsi NPHMEHATh NpH YCI0BHM ofecmeueHHs 3afaHHOro pacueroM xoadbn-
HHEHTa TPEHHS MEXKAY HOJOTHEWIEM H IDYHTOM OCHOBAHHA.

3. O6paTtHeie QHJABTPH H3 KaMHs, meGHA HJH IpaBRS AONYCKaeTcsd YCTPaHBaTh
B COOTBETCTBHH C PEKOMEHIAUHSIMH NpHI. 2.

9.14(3.9). Ilpn o6paTHO# 3acHIIKe Na3yX MNPHYAJBLHHIX COOPYKe-
HUH B Ipefesax rIyGHHBE 3a70KeHHs MOA3eMHHX KOMMYHHKAaIMH cie-
AyeT NPHMEHATb NeCOK, MecyaHhd TPyHT, ApecBy, TpaBHii, Uieb6eHb H3
CKaJIbHOTO TPYHTA, & TAKXKe KaMeHb (IPH COOTBETCTByIOUleM 06OCHO-
BaHHH B IPOEKTe).

IIpu HanH4yuH B COCTaBe KOHCTPYKIHH NpHYaJa aHKEPHBIX THAr yKa-
3aHHbIe TpeGOBaHHA K MaTepHajaM, 3a HCKJOueHHeM KaMusd, pac-
[NPOCTPAHSIOTC HAa BEPXHUH cJIoj oOpaTHOH 3aCHIKH, HaYHHAag C OT-
METKH 3aJI0XKeHHs Tar [cM. Takxke 1. 9.13(3.8)].

Hpuxe ray6GuHBI 3a10KeHHA NOJ3€MHBIX KOMMYHUKAIMA MJM aHKep-
HBIX TAT 3aCHNKY Na3yX CJAelyeT MPOH3BOAHTH IPYHTaMM, OTBeualOLIH-
MH TpeGoBaHHsAM n. 7.22(4.21).

9.15. ®opMy 37EMEHTOB KOHCTPYKIHH CJeJlyeT NIPHHHMATh WO BO3-
MOXHOCTH NpOCTOH, obecreyHBalOel MAKCHMaJIbHYI0 KOPPO3HOHHYIO
CTOHKOCTb M ITPOCTOTY NPOH3BOACTBA PaGoT.

9.16(3.10). 3aMkHyThle MOJIOCTH B KOHCTPYKUHSIX B 30HE BO3MOX-
HOTO JIbAOOOPA30BaHHS He NOMyCKAaeTcCs; YCTpaWBaTh Ge3 cnenHajbHO-
ro o6OCHOBaHHs B mpoeKTe. VICKIoUeHHe COCTaBJAIOT CBAaH-000JOYKH
B OCHOBaHHNX 3CTaKkaj H JHIEBHX CTeHKax GosbBepkoB. Bo Bcex ciy-
yasgX OPHMEHEeHHs KOHCTPYKUHII M3 CTajH, GeTOHa HJIH JKese306eToHa
C 3aMKHYTHIMH TIOJIOCTSIMH B 30H€ BO3MOXKHOTO JbA00OGpa30OBaHHsA 3TH
MOJIOCTH [OJXKHbl 3aNOJHATbCA GETOHOM, BOJMOOTTANKHMBAIOUIAM HJIH
APYTHM MaTeprasoM, 3¢ (PeKTHBHOCTb NPHMEHEeHHsT KOTOPOrO mpoBe-
peHa ONLITOM 3KCIJIyaTalHH.

Mpameuanus: 1. TpeGopaHus HACTOSIEr0 NYHKTA HE pACHPOCTPAHSIOTCH
Ha sIYeHCTHie KOHCTPYKUHH H3 CTaJbHOro LIMYHTA.

2. Tlpn 3anoJHeEHH noJocTefi GeTOHOM peKOMeHAyeTCs HPHMEHATb TEXHOJOTHIO,
paspa6orannyie LIHUHUC Munrpasccerposd, KoTopasi MCKAO9aeT HJIH OrpaHATYHBaeT
fponeccH, BHI3HBalOIHe 00pasopaHHe TPEMIHH B CBasx-000JOYKaX OT TeMIiepaTyp-
HHX BO3fleficTBHA H Jedopmanufi GeToHa-3aNOJNHATEN B HayaJbHHA IepDHOJA TBep-
NIeHHs, a TaKXe PACHIHPEHHS €ro noj BO3AeACTBHEM BHeWIHHX TeMHOEpaTyp B NEpHOJ
sKcnayaTanun (cM.. MeToamueckHe yKa3aHHs IO pacieTy TeMNEPATYPHHX H ycamod-
Hg{;{g)ﬂanpxmeuuﬁ. — M.: BHHUH TpancnoprHOro CrpoHTeNsCcTBa MHHTpaHCCTPOS,
i .
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9.17(3.11). ToamuuHa Xene300eTOHHBIX 3JEMEHTOB KOHCTPYKIHH
COOPYXKEHHS JIOJKHA ONPeAessiTbCsl pacieToM H B Lensx oGecnedeHHs
JOJITOBEJHOCTH JAJIsi OCHOBHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB OBITb He
MeHee BeJHUUH, YKa3aHHHIX B Taba. 12(1).

Ta6auma 12(1)

MurumanbHas
M
SnemeutH TOJIIHHA, CM
XKeneso6eToHHNE NpPEABAPHTENLHO HaNpsKeHHHE 3JeMeH- 15

Thl BepXHero CTPOCHHA 3CT2KaA, JHUCBHE MaHedH YroJdKOBHX
CTeHOK, CBdH HINYHTOBHE NJIOCKHE H TAaBPOBhLIe

To ke, Ge3 mpeABapHTeJbHOr0 HANPsXKeHHS H HanpskKeH- 20
HHE B TAKEIHX YCAOBHSAX CAYXOH

Cau-06010ukH gHamMeTpoM 1 M H Oojee H3 npejBapH- 12
TeJbHO HaNpPSKEHHOro XKeJe3oberoHa

To ke, 6e3 npefBapHTENHAOIO HANPSXKEHAR H HaANPSXKEH- 15

HHE B TAXKEANX yCAOBHAX

9.18(3.12). Toamuny 3amMTHOrO ciosi GeToHa clenyeT NMpHHHMAaTh
no ykasanuam raass CHuIl 11-56—77.

Ilpumeuanne Jlaa pabouedi crepkHeBOfi apMATYPH, PacHOJIOXEHHO# Yy no-
BEDXHOCTH KeJIe300eTOHHHX 3JIeMEHTOB, CONPHKACAIOMAXCH C FPYHTOBOH 3aCHUKOH,
a TakXe [Ja pabGouefi CTepKHeBOM apMaTypH NeHTpPH(YrEpoBaHHHX Xelle306eToH-
HHX 3J€MeHTOB HaHMeHblllas TOJIHHA 3amMHATHOTO CJIOS MOXeT OHTb CHHXKEHAa A0
40 MM.

9.19(3.13). [as HoBHIUEHHA AOJATOBEUHOCTH GETOHHBIX M KeJje3o-
OeTOHHBIX KOHCTPYKIHH H HMX 3JEeMeHTOB, KpOMe  YKa3aHHHX
B om 9.17(3.11) u 9.18(3.12) KOHCTPYKTHBHBIX peLIeHHH, cJeayer
NpHMEHATD:

a) NpeHMYIIeCTBEHHO NPeABapHTEJ]bHO HaNpsiXKeHHble KOHCTPYKLHH:

6) B 0c060 TSKeNHX YCIOBHSIX 3KCIVYaTallHH — HampsKeHHO-ap-
MHPOBaHHbBE KOHCTPYKUHH ¢ O6XaTueM G6GeTOHa, He [OMyCKalOLUM
BO3HUKHOBEHHSI B HeM pacTSTHBAIOLIUX HaNps)KeHH#A NpPH BO3AEHCTBHH
MNOCTOAHHBIX H /IHTEJIbHO AeACTBYIOUIHX BPeMeHHBIX Harpys3oK;

B) B GeTOoHe OETOHHBIX H »KeJie300eTOHHBLIX KOHCTPYKIHH — Orpa-
BCH 6/118—74 .

Munmopdaor, Muu’
TpaHCcCTpoft

r) KOHCTPYKTHBHHIE 3JIEMEHTH C HAHMEHbIIHM OTHOHICHHEM NOBepX-
HOCTH, NOABepraioliefics arpecCHBHHM BO3JeACTBHAM, K 00beMy,;

1) CTauHOHapHHE HJIH ChbeMHble 3alllMTHHIe NOsiCa HJIH OGONMHI H3
MaTepHaJIOB MOBHILEHHOH KOPPO3HECTORKOCTH HJH YCTOHYHBBHIX IMPOTHB
HCTHpPaHHUS;

€) IJg 3CTaKafHHX KOHCTPYKUMH — 3allHTHHIE KO3BIPbKH, AJIS CTe-
HOK — JIeJIo3alllHTHEIE MOSICA ¢ YBEJHYEHHBIM CEUYEHHeM 3JIeMEHTOB.

9.20(3.14). dnemenTsl COOPHEIX KeNe300€TOHHEIX KOHCTPYKIUHR clie-
nyeT YKPYNHSITH, HCXOAs U3 YCJOBHH TE€XHHKO-3KOHOMHYECKOH LieJieco-
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06pa3HOCTH, B mpejenax, HONYCKAaeMBIX YCJIOBHSAMH H3rOTOBJICHHS,
TPAHCIHOPTHPOBKH H MOHTaXXa.

Ilpu TpchnopmpOBKe 3JIeMEHTOB KOHCTPYKUMH IO KeJe3HOH Io-
pore rabapurom 1-T MIIC makcumanbHag IHPHHA 3J1EMEHTA HE AOJXK-
Ha OpeBbINaTh 3,25 M; B ciyyae TPaHCIOPTHPOBKH MO BHYTPHIOCTPO-
CYHBIM IKENe3HOAOPOXKHLIM MyTAM UIHPHHA 3/IeMeHTa MOXeT OHTh
yBeJjuuena 10 4,0—4,5 M.

Ilpn TpaHCHOPTHPOBKE 3J€MEHTOB aBTOTPAHCIOPTOM MAaKCHMaJb-
Hasi IIMPHHA 3JIeMeHTa He JJOJXKHA NpeBHIIaTh 4 M.

IIpumMenanns: 1. B npoekre cileayer paccMaTpHBaTh BO3MOXHOCTb Hepe-
BO3KH COOPHHX KeJie306eTOHHHX 3JIEMEHTOB B BEDPTHKAJbHOM NOJOXEHHH C HCIOJb-
30BAHHEM CIENHAJbHHIX KacceT.

2. B cayyasx, KOrja 3T0 AONYCKaeTCs YCJIOBHSAMH NOABEMa H TPAaHCIOPTHPOBKH,
clejlyeT NpeAyCMaTpHBAaThb YKPYNHeHHe 3JEMEHTOB, H3TOTOBJSEMBIX 3aBOACKHM CIIO-
co60oM, nyTeM NpejBapHTeNbHOH COOPKH H OMOHOJHYHBAHMA Ha NPHNOCTPOCYHHX
MJIOWAAKAX A0 YCTAHOBKH B COOPYIKEHHE.

3.. Ecan 3TO BO3MOXHO H 3KOHOMHYECKH Iiesiecoo6pa3no, peKOMEHAYeTcs BHIOJ-
HATb NepPeBO3KY COOPHHX 3JIeMEHTOB MOPCKHM TPaHCHOPTOM.

9.21(3.15). I'aGapuTHHe pa3sMepnl W AapMHpPOBaHHE 3JIEMEHTOB,
Ha3HaYeHHble H3 YCJOBHH SKCHJyaTalHH, JOJXKHB, Kak MpaBHJO,
yAOBJIETBOPATh TPeOOBAHUAM TPAHCHODTHPOBKH H MOHTAXKa KOHCTPYK-
muH {eMm. m. 9.26(3.20)].

Fa6apuTHble pa3Mepsl COOPHBIX 3J€MEHTOB CJIefyeT Ha3HauaTb H3
yCJOBHSI COKPAIIEHHS] HX THIOPAa3MepoOB N0 ONTHMAJbHOIO KOJHYECT-
Ba, ONpelessaeMOro TeXHHKO-9KOHOMHUYECKHMH pacieTaMu H CONOCTaB-
JEHHSMH, ¢ yueTOM TPeGOBaHHji YHH(PHKAaUWH KaK CaMHX 3JIeMEHTOB,
T4aK 1 060pPYAOBaHHS VIS HX H3TOTOBJICHHS.

Macca # raGapatHble pa3mepnl CGOPHBIX 3JIEMEHTOB JOJIKHBI COOT-
BETCTBOBATh TEXHOJIOTHH HX H3TOTOBJEHHS.

9.22(3.16). B cOOpHBHIX Kese306eTOHHLIX 3JEMEHTax B COOTBETCT-
BHH C KOHCTPYKTHBHO-KOMIOHOBOYHOH H MOHTAXHOH CXeMaMH COOpy-
JKEHHs CJIeAyeT MpeiyCMaTPHBaThb YCTAHOBKY 3aKJIaJHBIX AeTasedl WJIH
apMaTypHBHIX BBIIYCKOB, 006ecne4YHBAIOIIHX HAAEXHOe KpelJeHHe:

a) CTaHHOHAPHOrO TEXHOJIOTHYECKOTO OGOpYHAOBaHHSA, MNOAKPaHO-
BHIX PeJibCOB H T. I;

6) 3J€eMEHTOB MeXIy COGOH IMpH MOHTaxKe W SKCIIYaTalHH;

B) MeTaJJHYeCKHX aRKEePHBIX TAT;

T) OTOOHHBIX ¥ NIBAPTOBHBLIX YCTPOKHCTB, CTPEMAHOK;

L) KOHCTPYKIHH NepeKpLITHs CTHIKOB, He CBSI3aHHBIX MeXHy co6oii
3JIEMEHTOB BePTHKAJNbHOH CTEHKH;

e) BHOpoONorpyxareJs;

K) 3aXBaTHBHIX YCTPOHCTB AJIsi NOABEMAa JJEMEHTOB MNPH TpaHC-
NOPTHPOBKE H MOHTaXe.

9.23(3.17). 3akaajHble IeTaNMu M HX PACINOJOXKEHHEe B COOPHBIX
3JieMeHTaX CJeNYyeT, MO BO3MOXKHOCTH, YHH()HIHDPOBATb, He AOMYyCKas
repepacxoja CTajH.

9.24(3.18). [lna o6pa3oBaHHA B KeJNe300€TOHHHIX 3JeMeHTax
CKBO3HBIX OTBEPCTHH AJis NPONyCKa OOATOB, PLIMOB, AWKEPHBIXA THT
H T. 0. HeOOXOAHMO NPEAYCMATPHBATh YCTAHOBKY 3aKJaNHBIX HeTaJiedl

3* 35




B BHAe TPYOOK H KOPOOGOK, OCTAIOILHXCS B GeTOHEe u OGJHIIOBHIBAIOIIUX
NMOBEPXHOCTH 6E€TOHA B OTBEPCTHH.

9.25(3.19). Ilonoxenue 3akaaiHbIX AeTajeii NPH OGeTOHHDOBAHHH
JIOJIKHO OGecneyHBaTh BO3MOXHOCTb KaU€CTBEHHOrO YNJIOTHEHHS MPH-
JIEraioliero K 3THM JieTaJsiM GeTOHaA. ]

9.26(3.20). Onsi nogbeMa COOPHBIX 3JIEMEHTOB KOHCTPYKUHH B
HHX CJeJyeT NpeAyCcMaTpHBATb 3aXBaTHble YCTPOHCTBA B BHJe HHBEH-
TapHbIX MOHTAa)XHHIX BHBHHUHBAIOWHXCA Te€Telb B COOTBETCTBHH
¢ ykasanusmu TI1 101—76 uam crannHoHapHBIX NETeNb H3 apMaTtyp-
HbIX cTepxHeH [eM. m. 7.10(4.9)], a Takxe oTBepcTHH M 3aKJaAHBIX
yacTell AJist KAKOUeH. -

CxeMy pacCnoJOXeHHs 3aXBaTHBIX YCTPOfiCTB cJelyeT Ha3Ha4aTh
¢ TAaKHM pacyeToM, 4ToObl YCHJHs B CedeHHAX 3JE€MEeHTOB B mpoiecce
TPAHCIOPTHPOBKH M MOHTaXa GOBbiJiH, KaK NpaBuJiO, MeHbllle, 4eM -TIpH
KCIIyaTallHH.

9.27. Tlpu NpOEKTHPOBAHHHE KeJe300eTOHHBIX 3JIEeMEHTOB JOJIXKHH
6HITh COOJIIOAEHH KOHCTPYKTHBHBIe TpeOoBaHHs, H3JIO¥KEHHHe B [Ja-
sax CHull 11-21—75, CHull 11-56—77, PyKoBoAcTBe K HHM, a TaKXe
B HacToslleM PykoBojcTse.

9.28(3.21). CrhikoBaHHe Kese300€TOHHbIX 3JIEMEHTOB CGOPHBIX
KOHCTPYKIHH CJeAdyer BHIOJHATb B COOTBETCTBHH C YKa3aHHSAMH
CHulIl 11-21—75 u PykoBoactea k CHHIT.

9.29(3.22). IleTnepbie CTHIKH PeKOMEHAYETCss BHINOJHATb H3 TIJai-
KHX KPYIVIBIX CTalbHBIX CTepxKHeH KJacca A-1 ¢ JuHaMeTrpoM IeTejb
He MeHee 5d (d — nuameTp crepxkHs). B npexenax siaipa cTeHKa noie-
peK NeTJeBbIX CTepXKHeH cijelyeT yKJIaAbBaTh He MeHee IEeCTH CTepX-
Heli. B mersieBbiXx CThIKax, paGoTaloulHX Ha H3ru6, B npeleiax sijpa
Ha DeTJye JOJKeH ORITb MPAMOR yyacTOK JAJIHHOH, DaBHOH JAHaMerpy
3aKpyrJeHHs.

JlonyckaeTcsi H3roTOBJIATb NETJeBbie CTHIKM M3 apMaTypbi NepHO:
nmHyeckoro npoduis ¢ AHaMeTpoM neperu6a crepxHejj He MeHee 8d.)

9.30(3.23). CBapHBle coeJlHHEHHsi apMaTyphl CJaeAyeT NPHHHMATb
B cooTBerctBuH ¢ Tpe6oBanusamu I'OCT 14098—68 «CoeauHenusi cBap-
Hble apMATYpsl XKeJie300eTOHHKX M3AEIHi ¥ KOHCTPYKuMi. KOHTakTHas
U BahHas cBapka», I'OCT 19292—73 «CoexnnHeHHs1 CBapHHC 3J€MEH-
TOB 3aK/JaAHHX jerajefi COOPHBIX JKeJe306eTOHHLIX KOHCTPYKIHH.
KontakTHas ¥ aBTOMaTHYecKa;s CBapKa niasiaennem», ['OCT 19293—
73 «CoenHnHeHHsi CBapHbie apMaTypn NpeABapHTEJIbHO HalpsiXKEeHHBIX
Kene306eTOHHBIX KOHCTpyKuuii. CBapka KOHTAaKTHas H NJaBJeHHEeM>»,
a Takxe ykaszanusaMu raass CHull 11-21—75.

B npoekrax HeOGXOAMMO OTMEYaThb, YTO TEXHOJIOTHS CBAPKH A0ANK-
Ha coorBeTcTBoBaTh Tpe6oBanmssM CH 393—69, a kayecTBO CBapHBIX
apMaTypHHX u3fenuii H coemunennii — [OCT 10922—75 «Apmaryp-
HHle H3[ieJiis - 3aKJajHble JeTalH CBapHHe IJf 3Kele300eTOHHBIX
KOHCTPYKuHMiH., TexHHIeCKHEe TPEGOBAHHS H METOAbl HCMLITAHHIT».

9.31(3.24). Tlpn H3roTOBJeHHH INPEeJBAPHTEJbHO HAaNpAXKEHHbIX
cBali-060JI04€K ¢ NPHMEHeHHem apMaTtypel kjaacca A-Il1Is  3Bexbs
cBali-060JioueK cJeAyeT apMHpPOBAaTb LEJbHBIMH CTEPXKHSMH C IIpH-
BapeHHHIMH N0 KOHIIaM KOHTAaKTHO# CBapKOH HaKOHeYHHKaMH Goabuie-
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ro jMamerpa. B Ipoekrte HEOGXOAMMO OTMeuaTh, UTO apMartypy clie-
LyeT YHPOYHSATb BBITSKKOA MO HATAXEHHs MOcJe NPHBapKH HaKoHed-
HHKOB H YTO JJIHHA U AHAMeTP HAaKOHEYHHKOB, a TaK¥ke PeXHM CBapKh
NpH KPEIUIEHHH B HATAHYTOM COCTOSIHHM apMaTypbl (HaKOHEYHHKOB)
K obGeualiKke CcBai-000J10ueK NOJIXKHB HCKJIOY4aTb Ieperpes CTajH, CHH-
MaUHH B Tejle OCHOBHOIO CTEPXKHS YHNPOYHEHHE BHTSKKOH.
9.32(3.25). DneMeHTH, mOTepsABHIMEe Ha YacTH AJAHHH IIpeABapH-
TeJbHOE HANpAKEHHe B pe3yJsbTaTe NPOH3BOACTBEHHBIX oOHepaIyi
(Hanpumep, MOJAPYOKH roJioB cBail, CBaH-000JI04eK H T. I.) H MO3TOMY
He YIOBJIETBODPSIIOLIHe YCJHOBHSM TPEIIHHOCTORKOCTH HJIH NpeesbHOM
BeJIMIHHE PACKPHTHS TPEIUMH, CJEAYeT B COOTBETCTBYIOUIHX 30HaX
YCHJIHBATh C y4eTOM BHIIOJIHEHHsI TPeGOBaHMA NO PACKPHTHIO TPEUIUH
B GeToHe HJM NpelyCMaTpHBaThb 3aUIHTHBIE MEPONPHSTHA, OGECHEeYH-
BAIOLIHE €ro KOPPO3HECTORKOCTD.
9.33(3.26). [lns npenoTBpallieHHsi NOBpPeXAeHHsy BEpXHEro TOpHa
cBail npH BHGPONOTPYKEHHH HJH 3a6HBKe cjeRyeT NpejpycMaTpPHBAThb
KOCBEHHO€ aPMHpPOBaHHe NONEPeYHHIMH CBAPHBIMH apMaTypPHLIMH CerT-
KaMH, YCTAHOBJEHHbIMH ¢ IIaroM He MeHee 5 CM OT TOpUA 3jeMeHTa
H APYr OT Apyra. UHC/IO ceTOK ompelessieTci pacyeToM H ROKHO
6bITh HE MeHee INATH.

Ilonepeudoe apMHpOBaHHe KOHIEBHIX YYacCTKOB KeJjie306€TOHHHX
cBafl JJMHOf [ M cJjeflyeT BBHINOJNHATh B COOTBETCTBHH C TpPeGOBaHHAMH
CHull 11-21—75 k 3neMeHTaM ¢ KOCBEHHHM apMHpOBaHHeM, paGora-
IOUIMM Ha BHENEeHTPeHHOoe cxKaTHe. B cpexHell yactH cBafi mar mome-
peyHoli apMaTypnl NPHHHMATbh H3 pacueTa MO IPOYHOCTH HJIH KOHCT-
PYKTHBHO, HO He GoJee 20 cM.

9.34(3.27). Ong 3amuTH OT KOPPO3HH METANJIHYECKHX 3JEMEHTO3
KOHCTPYKUHA peKOMeHAyeTCs HaHeCeHHe aHTHKOPPO3MOHHHIX JIaKo-
KDaCOYHBEIX NOKPHITHH B COOTBETCTBMM ¢ TpeGoBanusivu PJ1 31.31.18—
75 (cm. npua. 1).

Ilpy MFTeHCHBHOH NOABOJHOH KOPPO3HH METAJJIHYECKMX HECYIIHX
KOHCTPYKLHHA CJieflyeT npejyCcMaTPHBATh KaTOAHYIO HJIH NPOTEKTOPHYIO
3aUIHTY B COOTBETCTBHH €O CHENHAJbHLIMH TEXHHYECKHMH YCJIOBHSIMH.

B ciyyasx HHTEHCHBHOH KODDO3HH B 30HE NEPEMEHHOTO YDOBH$
BOABl CTaJbHOH LINYHT MOXKeT OHTb 3aliMUleH XKejie306eTOHHOH Haj-
crpoiikoii [eM. n. 11.5(6.6)]. a crasbHBe Tpy6uaThie CBauM — KeJje30-
GETOHHBIMH 060fIMaMHu.

10(5). OCHOBHBIE KOHCTPYKTHBHbIE
TPEBOBAHHMS K NPHYAJIBHBIM COOPY)KEHHAM
FPABUTAILUOHHOIO THNA

16.1(5.1). TpeGoBauus, H3JNOKeHHHe B HACTOSUIEM pasfene, pac-
NPOCTPAHAIOTCH Ha CHAEAYIOUHE KOHCTPYKUHMH TPaBHTALHOHHHIX HDH-
YaJbHBIX COOPYXKEHHH:

YFOJIKOBHE CTEHKH KOHTP(OPCHOrO. THNA;

_YTONIKOBHC CTEHKH C BHEUIHEH aHKePOBKOH, HMerouine B BePTHKab-
HOM TJIOCKOCTH JBe ONOPHI: BEPXHIOI — B TOUKe KpeNJeHHs aHKepa
¥ HHMKHIOIO — HA HH3KOM nopore GpyHLAMEHTHO! MIHTH,
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yTOJKOBHIE CTEHKH C BHYTPeHHell aHKepOBKOH;
CTEHKH H3 MA4cCHBOBOH KJIaIKH B [ONEPeYHOM ceuyeHHH Ge3 Bep-
THKaJbHbIX IIBOB H C MACCHBAMH BepXHEro Kypca, HMeloliUMu pas-
rPYKaolHid KOHCOMBHBLE CcBec;

CTeHKH H3 HYCTOTeJHX GEeTOHHBIX MacCHBOB CTONOOBOH KJIaAKY,

CTeHKH M3 060Jiouex GOJbLIOrO AMaMeTpa.

10.2(5.2). IlpuuanpHble COOpYy:XKEHHs I'PaBHTAHMOHHOIO THIA, OCO-
OeHHO M3 NPaBHJAbHOj KJAaAKHM MAacCHBOB. He C/J€AVeT NPUMeHSATh NpH
HeGNaronpUATHREX Te0JIOTHUECKHX VCJIOBHSX, KOTAAa MOMXKHO OXKHAATH
3HAYHTEJbHOA H HEPABHOMEPHOH OCafKH OCHOBAHHS COOPyXKeHHS.
(9.2c). BospacTanue Harpysok Ha OCHOBaHMe B HpoliecCe BO3BC-
AeHUsi NPUYANbHEIX COOPYXKEHHIH He AOJKHO BHI3bIBATH HepaBHOMED-
HHX OC3[0K, PACKPHTHsA IIBOB KJAJKH H pa3pylUeHHs KOHCTPYKUHH.

Mpumevanne. Tlog nHe6naronpHATHHMH TeOJOrHYECKHMH YCJIOBHSIMH CJeAy-
€T NOHMMaThb HaJIHYHE B OCHOBAHHH COOPYHKEHHS:

BOAOHACHUIEHANX FJAMWBACTHX TIPYATOB IJIACTHUHOH M TYTONJACTHYHOR KOHCHC-
'remmn UpH CTemeHH BjAakHOCTH G»0,85, B uHTepBaje PACYETHHIX CONPOTHBJCHHH

= (1,5+3,0) xrc/cm?, Mopyae aedopmannn E. 150 kre/em.

,IIOl'IOJIHHTeJleHMH XapaKTepHCTHKAaMB JJI  YKa3aHHHX TPYHTOB ABJSIOTCA:

MaJjas mIoTHOCTh (Ko3dhHUBEHT NOPHCTOCTH ep=8g, =0,75);
3HaYHTeJbHAs CXKHMaeMmocTh (Kodddunment cxumaemocTn a>0,05 cm?/krc);

MaJHi H HEOJHHAKOBHIl BO BCeX HaNpaBJeHHsX Koapdmuuenr GHILTPANHH
[ko=(1-10-6+1-10—2) cm/c];

OTHOCHTeJleO MaJasag MnpoYHOCTH {ﬂOKaSaTeJlb CONPOTHRJICHUSA CABAry B npepeaax
7==(0,02--0,565) Krc/cM? mpH pacYeTHHX CABHCOBHX NOKA3aTeAfiX NO TPEHHIO H
cuenyieHuio ¢ = (2-+-20)° u c= (0,05+0,20) xrc/cm?};

IJMTENbHOCTD YIUVIOTHEHHSI B €CTECTBEHHOM COCTOSIHMH, HCUMC/ISAeMas TOKAMH,
a HHOTJa H ReCATKaMH JeT.

Pekomensyercsi Bo3BefeHHe NPHYAJbHHIX COOPYXKEHHI rpaBHTalLH-
OHHOTO THNZ OCYINECTBJSATb HA NJOTHBIX, MaJOCKHMaeMBIX IpPyHTax
¢ MoayJaem Aebopmauuu He Menee 200 xrc/cm? € yueToM H3JIOXKEHHO-
rO BHILE.

16.3(5.3). Koncrpykuuio HaGepexXHbIX paBHTalHOHHOTO THNA cJe-
OVeT PasieifiTh MO AJIMHE HA CEKUHMH CKBO3HLIMH BePTHKANbHHIMH
TeMIepaTypHO-0CaJIOUHBIMH IIBAMH.

JlaunHa ceKUuHH OnpefesisieTcss B 3aBHCHMOCTH OT TeOJIOTHYECKOre
CTPOEHHS! OCHOBAHHS, BHICOTH CTEHKH H TOJIUMHE! NOCTEMAHU:

A5t CKaJbHOTO OCHOBAHHS TNPH TOJIIHHE BLIPABHHBAIOLIETO CJIOS
H3 KaMeHHO# Habpockn Ao 1.5 M — He Hosee 45 M;

AN HeCKaJIbHBIX OCHOBaHHH NpH rjvOHHe y npHuaja a0 13 M — He
6oJiee 30 M, npd ray6ure 13 M ¥ GoJsiee — He GoJee 40 m.

TNipamevannsa: 1. Yeesnyende RJIHHH CEKUHH JONYCKaeTcH MPH chnenHajbHOM
000CHOBAHHAH B NPOEKTE.

2. Pa3buBka CTEHKH HA CEKHMH JOJXKHA NPOH3BOAHTBCHA € y9eTOM 06£3aTeNbHOrO
YCTpO#icTBa WIROB B MECTaX BO3MOXHOM pe3KOH pa3HENH B OCafikax OTAEJbHHX
yacTefl coopyKenns (B MecTax H3MEHEHHS IPYHTOBHIX YCJOBHH, NPHMHIKasAsS HOBOFO
COOPYXKeHHA K CTAPOMY, H3IMEHEHHA BHCOTH CTeHKH).

10.4(5.4, 9.1c, 9.3c). JlpHyasbHHe COOPYXEHHs - IPAaBHTANHOHHOTO
THNA, BO3BOAMMBIE Ha HECKAJbHHX TPYHTaX, JOXKHBI PacnoJararbCs
Ha HOCTeJH H3 KaMeHHOH HaGpOCKH, 3ariyGJeHHOH B TPYHT OCHOBa-
HHs WIH OTCHNAHHOA Ha TMOBEPXHOCTh NHaA [MocjeliHee ¢ yH€TOM Tpe-
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6osanuii m. 8.4(3.5)]. [Ipn 3TOM HA IPYHTH OCHOBaHHS CjeAyeT YKJa-
ABIBATE OOPATHHI QUALTP U3 WEOHS WM IpaBUS TOJLIMHOA He MeHee
0,3 M, 3a HCK/IOUeHHeM CJIYyYasi, KOTa OCHOBaHHE CJOMKEHO U3 KPYNHO-
3¢PHHCTLIX TPYHTOB [cM. prEMeuanus K 0. 9.13(3.8)].

Eciin ocHOBaHHe COOpDYXKEHHS! CJIO0XEHO H3 ChajbHBIX TPYHTOB, Ka-
MEHHAs NOCTe/ib HE YCTPAHBAeTCd, a B OCHOBAHHH COOPYXEHHs YKJI4-

JAb{8AETCA BBHIPABHHBAIOIIHH CJOf H3 KaMeHHOH HaSPOCKH TOJNI{HHOH
He mexee 0,5 M.

Mpumeuanua: [(94c). [Ihas YrOAKOBHX CTEHOK C BHEIHEH aHKePOBKON
JOnYCKaeTcs YCTPauBaTh HocTe b M3 I'PaBHA MM weGHs NIPH YCJIOBHH ee YCTORYR-
BOCTH Ha DPA3MbIBAIOIIHE BO3ACHCTBHS.

2(9.5¢). Ilpu ckaJbHHX OCHOBAHHAX B 0GOCHOBaHHBIX CIyTasiX BMeCTO KaMEHHON
HAOpOCKM JONYCKaeTcss NPHMeHEHHe BHPaBHHBaOuiel eSeHOYHO-rPaBHAHOR NOAYM-
KH MMM BBIDABHHBAIOHWIEro cl0ofi 6eToOHa B MEWIKAX TOJMAHOA He MeHee 0,25 M.

Heo6x01uMOCTE yCTPOHCTBa OOPATHOTO uIbTPa noj KaMEHHYIO
I0CTeib HA KOHTAKTE C HECKAaJbHHM TPYHTOM OCHOBAHHS AHMKTYETCH
BOsMOXKHOH CvV(p(O3HeH rpyHTa B Nponecce paboThl ABHKHTENEH CYyNOR.
pa3MblBa JOHHBIMH CKOPOCTAMH TeUCHHH H BO3JAeHCTBHS BOJH. .

10.5(5.5). Ilo Bepxy mocTen# Mo 0Ge CTOPUHLI OCHOBAHHS CTEHKH,
chefyer ycTpauBath Gepmwl [puc. 1(1)], wmupuna xortopmix HoJKHA

ObLITb C MODCKOH CTODOHbI HE MEHe€e 2 M, a COo CTOpPOHHI Oepera — He
MeHee [ M.

B T
’\ h A7/ H ~
\\'.;4 \-,

Puc. 1(1). Tlonepeunnfi paspe3 nocTel¥ U3 KaMeHHo#l HaGPOCKH
B OCHOBAHHY TPABUTAIHONHON CTeHKH:

1 — npoexTHoe nHo; 2 — GepMa IIHPHHOR He MeHee 2 M; 3 — OepMa WH-
punoft ve Menee 1 M. 4 — meGenb; 5 — XamenHas Ha6pocka

7= :
T Y
§

4

10.6(5.6). Tonmuny nocTesH H3 kaMeHHOH HaGpPOCKH, BKJIIOYad

0o6paTHHA GHUABTD, CleAyeT ONpesensTh pacueToMm, NPHHHUMAsI €€ He
GoJiee 5 M 4 He meHee | M.

Hpumeganns: 1 Tocrean Goapled TONMHHE LONYCKAIOTCS UPH YCJAOBHH
TeXHHKO-3KOHOMHIECKOro O6GOCHOBAHHS.

2. Ilast NpHYANBHBIX COOPYXKEHHH YIOJKOBOTO THOA JONMYCKAETCH NPHHHMATH
MHHHMAJIbHYIO TOJMIHMHY MocTesd paBHo# 0,75 M.

OrteueCTBeHHBll H 3apYOEXKHBIA ONBIT CTPOHTENLCTBA MOATREpXKila-
eT ueiecoo6pasHOCTb HOPMHDOBAHHS BEAHUMH [0 TOJIIMHE MOCTENH,
KOTODas perjaMeHTHPOBaHa U THHOBHIMH npoekTaMmH 3a 1962 —1980 rr.
HopMupoBarHe TONMHHA NMOCTEJNH B 5 M AHUKTVETCS YCAOBHSIMH AJH-
T€JbHOTO €€ YIJIOTHEHHs B NPOLECCe KCIAVATANHK. MunuMmaiphbifl

pasMmep no ToJuIHHE IHNOCTEJAH YCTAHOBJIEH H3 VC/JIOBHA o6eclieqends He-
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cylieil CniOCOGHOCTH OCHOBaHHsl IOJ NepefHed TIPaHbI0 COOPYKEHHS,
a Taxxe JJis1 BHlpaBHHBAHHA OCHOBAHHSL.

10.7(5.7). Jlast OTCHINKH NOCTeJeft M PA3rpy304YHLIX NPH3M CJIeAyeT
HCI0JIb30BaTh KaMeHb Macco#t ot 15 no 100 xr.

Tpe6oBauuss K KauyecTBy MaTepHaja KaMeHHOH OTCBHIIKH yCTaHaB-
JHBAIOTCSA B COOTBETCTBHHU ¢ m. 7.20(4.19).

IMMpumveyanne. Ecau npuuanbHas cTeHka noABepXkeHAa BOJHOBBIM BO3Jei-
CTBHSIM, MAcCy XaMH$i JUIS OTCHIIKHM IOCTEJH CJeAyeT ONpenejsiTb ¢ YYeTOM 3THX
BO3/IEHCTBHIL.

10.8(5.8). O6parTHHi#i (PHILTP KaMeHHHX HOCTelell H Ppa3rpy3od-
HBIX [pU3M CJefyeT BHINOJHATh, PYKOBOACTBYSICh TPEGOBAHUSMH
m. 9.13(3.8).

O6patHuiii GHABTP KaMEeHHHX NMOCTeJNied Ha TJAMHHCTHIX TPYHTax
OCHOBAHMS JOJKEH OTCHINATbCd H3 KPpVHHOro mebHg pasMepom 7—
10 cm.

TpeGoBanusi K KagecTBY MarepHaja OGPaTHKX (QUABTPOB yCTaHas-
JHBalOTCs B COOTBETCTBHH C yKa3zaHHAMH 0. 7.21(4.20).

10.9(5.9). OT™MeTxa Bepxa NOABOAHOM 4YaCTH IIPHYAABHHIX COOPY-
XKeHH#l TPaBHTAIlMOHHOTO THNA AOJIKHA Ha3HAuaibCsd He MeHee ueM
Ha 0,3 M BBIIIE PACIETHOTO CTPOHTEJNBHOrO VDOBHS BOAH, 4TOGHI ofec-
IleYyHBasach BO3MOXHOCTh YCTPOHCTBa HaACTPOEK HACYXO.

IlppmMeganHne PacueTHHH CTPOHTENbHHHA ypOBeHb HAAJEXHT YCTAHABJIH-
BAaTh B COOTBETCTBHH C yKa3aHHSAMH npuMeuanns m. 9.7(5.19, 6.8).

10.10(5.10). Cekunn cGOpPHBIX YTrOJIKOBHIX XK€1€306€TOHHBIX CTEHOK
CleAyeT COCTaBJsATh H3 KOHTPGHOPCHBX 60KOB [cM. 1. 10.12(5.12)] aanza
H3 JMHUEBHX ¥ (QYHAAMEHTHLIX naHesdel €e3 mepeBs3KH U OMOHOJHYH-
BaHHMSI LIBOB.

B npepenax cekunfi KOHTPHOPCHBIE GJIOKN H JIHIIEBLIE MaHEH CJe-
AVET OMOHOJIHYHBATD XKeNe360eTOHHOR HaNCTPOHKOH.

10.11(5.11). Hiupuny nuueBsx ¥ PyHAAMEHTHBIX NaHeJeid YroJiko-
BHIX CTEHOK IO HANmPaBJICHHIO BAOJb KOPAOHAZ peKOMeHIyeTcA AeNiaTb
HanGoJiee NOCTYNHOH MJsi M3TOTOBJEHHS Ha 3aBOfaX H YCTaHOBKH
Ha MecCToO.

Orpanuuenue rabapuTOB JHIEBHX H (byHAaMeHTHBIX NaHeJeHd BHI-
TeKaeT H3 YCJOBHS HaJHYHA Ha CTPOHTENLCTBE NONBEMHO-TPAHCIOPT-
noro oGopynosauus. HanGosee pacnpocTpanensl KpaHH TPY30HOABEM-
BOCTbI0 50—100 Tc, H B OTHEJbLHHX CJYYasix CTPOHTEJbHAS OPTaHH3a-
H#s pacnojiaraeT KpaHaMu rpysonofabeMuocThio 300 Tc.

16.12(5.12.) Yroaxosbie KOHTPOOPCHBIE KOHCTPYKIHH LOIYCKAETCsl
BLITIOJIHATL COOPHHIMH H3 HeHANpPSXKEeHHbIX XKeAe300€TOHHBIX 3JIEMEH-
TOB.

Bce aiemenThl, cocraBasiiompe GJIOK 3TOfi KOHCTPYKIHH, O6DbeNH-
HSIIOT Yepe3 BRIYCKH H 3aKJaJHble JeTaJH OMOHOJHUYHBAHHEM.,

10.13(5.13). JInueByil0o naHenb VrOJAKOBHIX CTEHOK ¢ BHEIIHE
H BHYTPEeHHeH aHKePOBKOH. KaKk IPaBHJIO, CJeLyeT H3TOTOBJIATH
H3 NpeiBaPUTENbHO HANPSAKEHHOrO Keye306eToHa.

M“I:gapm feToHa JIMLEBOH HaHe/H PEKOMEHAVETCS Ha3HavyaTh He HHXKe
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YKasauuble Tpe6OBaHHS BBITCKAIOT H3 3KOHOMHMYECKOH IeJIecu-
06pa3HOCTH TAKOro PeleHHsi, 0CO6eHHO IS IMy60OKOBOAHKHX NpHYaJos
(H>11,5 M), KOria mo TeXHHYECKOM BO3MOXKHOCTH H 3KOHOMHYECKOil
11€71ec000pa3HOCTH HEOOXOAHMO NPHHHMAaTb NpeABapHTEJbHOE Hanpsi-
KeHHe.

10.14(5.14). Insa obecneyeHus rpYHTOHEN POHUIIA€MOCTH BepTHKAJb-
HBIX IIBOB YTOJIKOBBHIX CTE€HOK CJ€AYEeT MpeAyCMaTpHBaTh TIPYHTOHe:
IIPOHHILaeMbIe 33BeCH.

KoHeTpykuuio 3aBec ponmyckaeTrcst BHINOMHATE N0 paGouum uepre-
KaMm «THNOBble KOHCTPYKHHH JeTajlefi H Y3J0B MOPCKHX HODPTOBBHIX
¥ 3aBOACKHMX NPHYANbHLIX COOPYXKeHHH Ajs ravouu Ao 11,5 m. Cepus
3.504-11. HaGepexnhle yro/KOBOH KOHCTPYKLUHM C BHyTpeHHefl aHKe-
poBKoO#» [Boinyck 1| (HepHOMOpPHHHNPOEKT)] HAM HOPMATHBHEIM HOKY-
MEHTaM, perJiaMeHTHPYIONHM VKa3aHHbe YIJIOTHHTE/IbHbE YCTPOACTBA.

Cnexnyer Takxke NpPHMEHSTb HAaBeCKy (PHALTPYIOUIMX NOJOTHHIL H5
HeTKAaHbIX CHHTETHYECKHX MaTepHaJIoB.

10.15(5.15). B yrosikoBhBIX CTEHKaX ¢ BHELIHeH H BHYTpeHHelH aHKe-
POBKOH Ha nopore (JyHZAMEHTHOH NJHTH, KaK NPABHJIO, VCTPAHBAIOTCH
BHICTynaouiHe H3 6eToHa CTa/ibHBE 33aKJajHble ONOpPH, a MPOTHB HHX,
Ha JIMUEBOH NaHeJH, — CTajibHble ONOPH 3aNoJJHUC ¢ GeTOHHOH Io-
BEPXHOCTbHIO.

BricoTa nopora B OTMETKa pacHOJOXeHHs WaPHUPHHIX ONOp AOJK-
Hbl O6€CNeyHBaThb HaJleKHOe ONHDaHHe INIPH BO3MOXHOH pasiesbHOH
ocalKe JHIEBOj H (yHIaMeHTHOR IJIHT B pedyabTare AedopMaiuu
MOCTeJH. :

10.16(5.16). B dyHmaMenTHBIX IJIHTaX YTOJKOBLIX CTEHOK C BHeElI-
Heil H BHYTPeHHell aHKepOBKOH AJg obecrneyeHHsi YCTOHURBOCTH JiHie-
BbIX NJIMT BO BpeMsl MOHTa)ka KOHCTPYKUHH, JC 3aCBIIKH Iasyxi,
cleldyeT YCTPaWBaTb MeCTHble NOAJAEPXKHUB2IOLINE YINOPH, NPEeAOTBpa-
L1aI0ItHe ONPOKHIBbIBAaHHE BEePTHKAJbHOH TWIHTH B CTOPOHy 6epera.

10.17(5.17). YcranoBka c6oproro 6/10ka HAH 37TEMEHTa I'pPaBHTA-
UHOHHOH CTEHKH IPHYAJBHOrO COOPYKEHHSI [OJNKHa ObHTb NpoM3Bele-
Ha Ha BeCbMa TUIATEJbHO BHIPOBHEHHYIO IOCTEJIb.

10.18(5.18). Jiuuesyo naHenb YroAKOBHIX CTE€HOXK C BHelIHefl
H BHYTPeHHeH aHKepPOBKOH cJelyeT KPeNHTb AByMsi TAIAaMH, pacroJio-
JKeHHBIMH Ha OHOM ypoBHe [cM. Takxe nn. 9.7(5.19. 6.8) n 9.8(6.9)].

10.19(5.20). B KOHCTPYKuMHM KpenJeHHs KOHUOB THT YTOJKOBBIX
CTEHOK C BHyTpeHHeH aHKepPOBKO# cJieiyeT NpeRyCMaTPHBATb BO3MOXK-
HOCTb PeryJiipoBaHHus paboued AJuHBI 3ITHX T4l MNOCHKEe YCTaHOBKH
KOHCTPYKLUHH N0 €€ 3aChiNKH [/l BHIPABHHBaHMs BepXa JIHLCBOA CTEH-
K4 1O JIHHHH KOpJAOHa.

10.20(5.21). AHKepHbie TATH B YrOJKOBBIX CTEHKax C BHyTpeHHe#
2HKePOBXOH PEKOMEHIVeTCst BHINOJHSATL H3 INHPOKONOJOCHOH CTajH,
NPH 3TOM [HPHHA CTAJbHOH ITOJIOCH AOJKHAa HAXOAHTbCS B NJIOCKOCTH
NIONepPeyHOTO CeYeHHSI COOPYKEHHS. -

AHKepHBIE TSITH B YTOJIKOBBIX CTEHKax C BHEUIHeH aHKePOBKOH Cie-
Iyer BHIIOJHATL H3 CTaJH KPyraoro ceweHds {cM. mm 9.9(5.21, 6.19)
1 9.10(5.23, 6.12)].
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INpumevyanne Jlonyckaercs NIpH YCIOBHH CHELHAJbHOro TEXHHKO-IKOHOMH-
9ecKoro 06OCHOBAHHSA TPHMEHEHH¢ AHKEPHHX THT APYTHX CeueRHit H npodHJied.

OpHeHTauysa NOJNOXKEHHs TACH M3 NOJOCOBOH CTANH MKPOKOH CTO-
pOHOH ceueHHs] B BePTHKAJbHOH IJIOCKOCTH DeKOMEHIOBAaHA C IEJbIO
Hau6oJbiiier0o YMEHbUICHHS JOMNONHUTENbHONH Harpy3KH Ha aHKepel OT
BO3MOXKHOIO 3a8BHCAHHS H CBOA0OOOPAa30BaHHS TPYHTA 3aChINKH.

10.21(5.22). AHKepHble ONOPH! JJsi VIOJKOBBHIX CTEHOK C BHEUIHEW
aHKepOBKO# cJelyeT BBIUIOJIHSITD B BHJe AaHKEPHBIX KeJe300eTOHHBIX
naut. Jonyckaercss 3a6HBaTh aHKepHBle CTEHKH, 06eCeynBaOlLIne BO3-
MOJKHOCTb OCYIECTBJEHHUS THIJIOBOI'O KpellJIeHHsi HacyXo.

10.22(5.24, 9.6c). CekulM NpPHYANBHBIX COOPYMKEHUH H3 NPaBUJb-
HOjf KNaIKH OOLIKHOBEHHBIX MACCHBOB CJeJyveT BHINONHATL TOPH30H-
TaJibHBIMH KypCaMH ¢ NEepeBsi3KOH LIBOB HiX cTON6aMH 6e3 nepeBAskil
WBOB (cTos6oBas kJjalka). Ilyctote/nbie GeTOHHBlE MAacCHBHEL IpPHME-
HAIIOTCA TOJALKO B CTOAGOBOK KAaLKe.

MOHOJIHTHOCTb CEKLHH B NEPBOM Cllyuyae 06eCMeUYHBAETCs NMepeBdAs-
KOH WIBOB M Keae300eTOHHOH HaACTPONKOH, BO BTOPOM — YCTPOHCT-
BOM JKeJIe300eTOHHOH HaACTPOHKH.

Mpumeuanna: 1.(9.7c). Iloa O0OHIKHOBEIHHIMH MacCHBaMHM IIOHHMAIOTCS
OeTOHHBE MOHOJHTH, HMeolmiHe (opMy mapailenendneja, B TOM UHC/Ie CO CKOMEH-
HBHMH TPaHsAMH M CPe3aHHHIMH peGpaMH; NOA HYCTOTEJHMH MaccHBaMH — OerToH-
Hbie Su{PKYU 6e3 AHHMA ¢ ToMmHHOH cTeH He MeHee 0,5 M.

2. TpeGosauusi nyHkra coorBerctBylor CH 288 -64 «Ykasanus no “hpoeKTHpPO-
BAaHHIO THAPOTEXHHYECKHX COOPYKeHHH, HOZBEDKEHHWX BOJHOBHM BO3JEACTBHIM>,
THHOBHIM NDOEKTaM, & TAaKXKE MHOTOJeTHEMY ONMTY NPOCKTHPOBAHHS H CTPOHTEJNLCTBA
KakK B Hallleil CTpaHe, TaK H 32 pyGexoM.

3. CronboBas Kinajka H3 OGeTOHHHX MaCCHBOB He Halllla TPHMeHeHHs H3-32
OTCYTCTBHS HEOGXOJHMOr0 TDPY30NOABEMHOro oGopypoBamud. B Hacrosiuiee BpeMs
TaKas BO3MOXHOCTb OTKDHTa B CBfI3H C HaJHYHEM IJIaBKPAHOB rPY3OHOI'BEMHOCTHIO
300 Tc (tHna «BoraThipb») u apyrHx c rpysonojgbeMHocThio cBhte 300 Tc.

10.23(9.7¢). VisMenenre ray6uHBH 3aJ0XKeHHs NOAOMIBH TOABOAHKIX
CTeH MPHYAJbHBIX COODYXEHHH M3 NMPAaBHJbHGOI KJIankH GETOHHBIX Mac-
CHBOB [ONKHO NPEeLyCMATPHBATLCA CTYNEHSIMH BHICOTOH B OJMH KYpC.

10.24 (5.25). Maccy OCHOBHHIX MacCHBOB pPEKOMeHAyeTcs TPHHH-
MaTb MaKCHMaJbHO BO3MOXHOH C VueTOM YCJIOBHH TPaHCHOPTHPOBKY
H YKJaJKH.

MaccuBp MeHbuiell MacCel creflyeT NPHMEHATb JAJs 3aMBKaHHA
KypCOB NpH obecleyeHHH NPAaBHILHON NepeBO3KH HIBOB.

10.25(5.26). B noxBoAHO# 30HE NPHYAJLHOIO COOPYKEHHs H3 Ipa-
BHJIbHOM KJIaJKH OGBIKHOBEHHBIX MacCHBOB MHHHMAaJibHas Mapka Gero-
Ha MAacCHBOB HO NPOYHOCTH ROJIKHA ObITb: IJSI COODYXEHHH ¢ TIJy-
6unon y npuuata go 13 M — 150, ¢ rny6unoii 13 M 1 Goaee — 200.

Jl1s MaccuBOB BepXHEro Kypca, ¢ KOHCOJbHBIM CBECOM, YCTaHaB-
JHBaeMbIX B 30He nepeMeHHLIX YPOBHEH BOIBI, Mapxka GeTOHa Z0JKHA
YAOBJAETBOPATh TpeOoBaluaAM obecneueHHs TNPOYHOCTH H MOPO30-
CTOHKOCTH H GHTb He MeHee YKa3aHHLIX B HACTOSLIEM NMYyHKTE.

TpeboBanus noBHILEHHOAH MapKu GeTOHA AJis IJIyOOKOBOAHHX COO-
PYMEHHHA AUKFYIOTCA HEOOXOAMMOCTHLIO obeclnedyeHHsi NPOYHOCTH Mac-
CHBOB, TaK KaK C POCTOM FJIyOHH y HpHYaia BO3pAaCTAIOT ACHCTBYIOLIHS
Harpy3kd Ha HHXeJexalllHe Kypchl MaccHBOB. B oTAesnbHHX ciyuasx,
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[ipH COOTBETCTBYIOWEM TeXHHYeCKOM OGOCHOBAaHHH, NPH OTCYTCTBHH Ha
CTPOUTENILHOH IWIOIIAAAKE TJIaBKpaHOB TPY30NOABEMHOCTBIC GoJjee
100 Tc HMKHHH, 1NepBBIA KYPC MAaCCHBOB BbiHYXKAEGHHO BbINOJHSETCH
)eae306eTCHHBIM.

10.26(5.27). Uncno THNOB OObLIKHOBEHHHX MaCCHBOB AOJIXKHO GHITH
MHHHMAJbHHIM, OOOCHOBAHHBIM TexHHKO-3KOHOMHUYECKHMH JaHHBIMH.

OTtHoulenne HAaHGOABUIETO pa3Mepa MacCHBa B IL1aHe K €ro BHICOTE
JAOJIXKHO GBbITb:

B KlajKe N0 KypcaM C NepeBA3KOH (1BOB — He GoJiee 3 Aas rayOuH
y npuyaaa po 13 M, He 6oaee 2,5 1451 riayGHH y Npuuata 13 m u 6oiee;

B cT0oa6GOBOH KiaaJike Ge3 NepeBA3KH IMBOB — He Gojee 4 pas ray-
6un y npuuana 10 13 M u He Gosee 3 aad rayGuH y npudana 13 M
u 6oJiee. -

OrHouleHde HaHMEHbIIErO pa3Mepa MAacCHBa B ijIaHe K €r0 BHICOTE
JAOJIXHO OBITh: B KJIaJIKe 110 KypcaM C NepeBsi3KOH 1IBOB — He MeHee 1
U JJIi MacCHBOB, 3aMBIKAIOIHX Kypchl, — He MeHee (,75.

INpumeuanue. TpeGoBaHHA HacTOANEro HYHKTa He pPaCOPOCTPaHSIOTCH Ha
MaCCHBH BepXHero Kypca, eC/iH OHM HCHOJb3YIOTCS B KaueCTBe Pasrpy30uHHX KOH-
cosiell cTeHkH. B 3TOM cilyyae BO3MOXKHOE NMPHMeHEHHe MAcCHBOB OTHOCHTEJBHO MEHb-
utefi BHICOTH KOMIGHCHPYeTCS HOBHIIeHHeM Mapke Gerona {cm. m. 10.25(5.26)].

10.27(5.28). IlepekpriTHe WIBOB MEXAY MAaCCHBAMH TNpPH NpPaBHJib-
HOIl KJlaKe ¢ MepeBsi3KO# MIBOB JOJIKHO OuiTL: He MeHee 0,9 M — B no-
HepeyHoM paspe3e Kiaaikm cTeHkH; 0,7 M — B NpoROABHOM paspese
H B IlJiaHe KaxJoro Kypca KJaJKH cTeHKH M 0,9 M — B BepTHKaJbHbIX
CEUCHHSIX OTOP MPHYAJbHBLIX COOPYIKEHHII.

Mpumeuanne [lepekpHTHE NIBOB HONmyCcKaercd yMenbliath Ao 0,5 M, Ho
KOJIHYECTBO TAKHX NEPEKPHTHH HIBOB He NOJMXKHO npeBHirath 109 mHX o6mero uAcaa
HJIH B IIPOAOJBHOM Da3pe3e, HJH B IUlaHe KaXIOro Kypca.

10.28(5.29). Illupuna BepTHKaAbHBLIX IIBOB B NPOEKTHOR PaspesKe
B Npejenax CEKIHH MeXAy MacCHBAMH MPABHJbHOH KAaAKH ROJIKHA
NPHUHHMATHCH:

a) B kJ1ajJKe C NepeBA3KOH mMBOB — 2 cM;

6) B cTronboBOM Kialke — 4 CM.

[IInpura BepTHKAJbHBIX OCaAOYHBIX IIBOR MEX/Iy CEKIHSIMH B IPO-
eKTHOH pa3pe3Ke NOJKHA MPHHHMATHLCA PaBHOH 3 CM.

10.29(5.30). dus obGecneyeHHs TIPYHIOHENPOHHIIAEMOCTH uyepe3
WIBHI MACCHBOBOH KJIaJKH, 4 TakKXe JJs yMeHbLIEHHa aKTHBHOTO Aap-
JIeHUst Ha COOpYKeHHe HeOOXOJHMO ycTpauBaTh 3a CTEHKOH pasrpy-
3049HYI0 NPH3MY M3 KaMHS HJIH OPUHHMATh TPYTHE Mepbl, NPOBEpPeH-
Hble OMLITHRIM NYTEM.

10.30(5.31). dasa naGepexXHOE CTEHKH H3 MAaCCHBOBOH KJIaJKH CJe-
nyeT BHIIOJHATH OFPY3Ky MOCTEJH € Hesblo ee 00XaTtus ¥ oOpasoBa-
HHSI 3271aHHOTO TPOEKTOM YKJOHA CTEHKH (CM. MpHJA. 3 HaCTOsMIEro
PvkosojacTBa).

YcranaBaupaeMbie TpeGOBAHHA K OYePeAHOCTH NIPOH3BOJCTBA pabot
110 BO3BEICHHIO COOPYMKEHHSI H €ro OrpysKe, Kak ITOKa3ajiH pacyeTHbie
AaHHbe, NIDH TPYHTaX OCHOBAHUA C PACYerHHM CONpPOTHBJeHHEM R=:
=(1,6-+3) Krc/cM? oGecrmeyHBAIOT MPOEKTHOE ROJOXeHHe NpHYANH-

43




HOTO COODYIKeHHS NocJie Orpy3kH, TpeGysi NMpH 3TOM YKAaJK# BHIPAB-
HHBAIOLIEro cJiosi GeToHa ToamMHOM 15 cM nox cbopHyio xene3obe-
TOHHY0 YTOJIKOBYIO HafICTPOHKY.

10.31. K cTtenxam u3 oGonouek 60aplIOr0 JAHAMETPa OTHOCATCS
rpaBHTalHOHHbIE KOHCTPYKUHH M3 3al0JHEHHBIX TDYHTOM TOHKOCTEH-
HBIX 2KeJie306eTOHHBIX 3JE€MEHTOB IHJIHHAPHYECKOTO HJH MOJHIOHAJb-
HOTO OYepTaHHs, YCTaHaBJHBAaeMblX Ha KaMEHHYIO MOCTeNb HJIH Hemo-
CPEACTBEHHO HA IPYHT OCHOBaHHs. IIpH 3TOM OTHOLIEHHe JHAMeETpa
060JI04KH K BHICOTE COOPYKEHHS NOJXKHO OHTh He Menee (,7.

O00/10uKH MOTYT GBITb MOHOJNHTHOH MJH COOPDHOH KOHCTPYKIHH.
C6opHbie 060JIOYKH MOTYT GHITh M3 BEPTHKAJbHLIX LHJIHHAPDHYECKHX
HAH TUIOCKHX TiaHesiefi, COElHHEHHBIX JApPYr C JIPYrOM CIVIOMIHBIMH
FH6KHMMH HJH KECTKHMH CBSI3IMHM, WJIH M3 MOHOJMTHBIX KOJell, yCra-
HaBJHBaeMbiX APYr Ha JApyra CBOGOAHO HJH C NOCJHEAYIOIHM OMOHO-
JIHUYBaHHEM CTHIKA.

KoHCTpyKTHBHBIE TPeGOBaHHs K COOPYXEHHsiM H3 060JI0YeK 60Jib-
HIOTO AHaMeTrpa cjeAyeT BHOOJHATH no ykasammam PTM 31.3013—77
«PygoBoCTBO Mo pacueTy MOPCKHX THAPOTEXHHYECKHX COOPYXKeHHH H3
060J104eK GOJLILIOro JHAMETPA».

11(6). OCHOBHBIE KOHCTPYKTHBHbBIE
TPEGOBAHMUS K NPHYAJIbHBIM COOPY)KEHHAM
THIA <BOJIbBEPK> C AHKEPOBKOM HA OJLHOM YPOBHE

11.1(6.1). JluueBnle CTEHKH B NPHYAJbHBIX COOPYXKEHHAX THHa
«60J1bBEPK» BHINOJHAIOTCS M3 METaJJIHYECKOrO HJH NMPH3MATHYECKOrO
KeJe306eTOHHOTO LIMYHTa HJIH H3 CILIOIMHOTO CBadHOro papa (xese-
306eTOHHbIe CBaH-000JI0UKH).

11.2(6.2). JInueBble CTEHKH 2xKe1e306€TOHHHX 00/bBEPKOB, He3a-
BHCHMO OT KOHCTPYKIHWH NOCJAENHHX, NOJXKHH obecrieyHBaTh TPYHTO-
HEeIPOHHIIAeMOCTh MO BCell BHICOTE COOpPY)KE€HHs INyTeM YCTPOHACTBa
YNJOTHeHHH WBOB MexAy cBasimM [cM. n. 9.12(3.7, 7.9c)]. Heo6xonu-
MOCTb 3arayG6J/ieHHs YNJIOTHEHHH HMXKe JHAa ompejensieTcs TpeboBa-
HHAMH OGecleyeHHs] IPYHTOHEIPOHHHAEMOCTH.

11.3(6.3). [peHax 3a JHuEBO# CTEHKOH GOJNBBEPKOB CJefyeT mpe-
AycMaTpuBaTh B clydae BO3MOXKHOrO O0pAa30BaHUsA NOANOPa IPYHTO-
BHIX BOJ, B YaCTHOCTH NPH CHCTEMAaTHYECKOM KoJeOaHHH yPOBHs aKBa-
TODPHH. :

INpumeuanusa: 1. JlpeHax peKOMeHAyeTcs BHIOJHATL B COOTBETCTBHH C
JaHHHMH, DPEACTaBJeHHHMH B OPHJ. 2, H mpEMevaHHsaMA K o. 9.12(3.7, 79¢).

2. Ilpn 3ano/HeHHH NMa3yX 3a CTEHKOA KaMHeM JApeHaX He YCTPAaHBAETCH, OJHAKO
OTBEDCTHS B JIHIEBOA CTEHKe [JIs BHIYCKa TPYHTOBHX BOJA HeOGXORXHMO mpepy-
CMOTpeTh.

11.4(6.4). YBeauuenue Hecyuleli CiOCOOHOCTH CTeHKH HabepexHOI
THNa «6G0JbBEPK» MOXeT OBITb JOCTHTHYTO YCTPOHCTBOM pa3rpysou-
HBIX NAaTPOPM C 3KPaHAPYIOLWIMMH pAJaMH CBaH, NepeflHeH IPYHTOBOMH
APHrPY3KH, NepefHero 3KpaHa, Pasrpy3o4HHX TPH3M, apMHPOBaHHEM
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TPYHTOBOH NAa3yXH WIH APYTHMH CHOCOGAMH, MO3BONSIOMEME CHH3HTD
AKTHBHOE H yBEJHUHTb [NACCHBHOE [aB/I€HHE T©pyHTa Ha JHIEBYIO
CTCHKY.

11.5(6.5). JKeneso6eTounbie 1 MeTaJJHYECKHE UINYHTOBbIE CTEHKH
HJIH CTEHKH H3 CIVIOIIHOTO CBaHHOrO pPsna JOJXKHH OHTb NOBEPXy
cBsi3aubl HaJCTPOAKOH H3 COOPHO-MOHOJNHTHOTO MJIH MOHOJHTHOTO XKe-
Jie306eToHa.

Jl1st GOJIbBEPKOB 13 CTaJIbHOTO WINYHTa B Tex CJAydasix, KOrZa 3To
npHeMJIeMO 10 YCJIOBHAM PACHOJIOXKEHHSI OTOOHHBIX YCTPOACTB H 3alIH-
TBl MeTa.ljia OT KOPPO3HH, paspeniaercsi yCTPOHCTBO HeGOJIBILOTO Xe-
71€300€TOHHOTO HJH CTaJbHOTO OroJioBKa (mianoysoro Gpyca).

11.6(6.6). OTMeTky HH3a Kele300eTOHHBIX HAaJCTPOEK CJeAyeT
Ha3HayaTh HCXOAS H3 HEeOGXOAMMOCTH 3aIUHTLI LINYHTa OT arpeccHs-
HOFO BO3J€HCTBHSI B 30He mNepeMeHHOro ypoBHsA. OTMeTKa /[AOJ/IKHA
HaXOAUTbcA He MeHee yueM Ha 0,2 M HHXKe OTCUETHOTO YPOBHS.

ITpu crponTesbcTBe NpHUana B PafiOHe MOHHKEHHBIX arpecCHBHBIX
BO3AeHCTBHII, I'le ofecneunBaeTcs AJITeNbHAash COXPAHHOCTb IINMYHTA,
OTMETKY HH3a HAaACTPOHKH NPUHHMAIOT M3 YCJOBHs CO3LaHHS OINOP-
HOH NJIOCKOCTH AJsi OTGOHHBIX YCTPOHCTB U BO3MOMKHOCTH HPOH3BOACT-
Ba pa6GoT N0 BO3BEJCHHIO HAACTPOHKH HACYXO.

Ilpu crponTesbcTBe MPHUYATIOB HA MOPAX € GOJNBLUION aMIJHTYAOR
NPHJIKBO-OTJHBHBIX KOJeOaHH#, TKe OoNyCKaHHe HH3a HaJACTPOHKH TOA
OTCYEeTHBIH ypOBeHb npeicTaBisgeT OonbluHe 3arTpPyAHeHHs, BONpPOC
O TIPHHATHH OTMETKH HH3a HAJACTPOHKH DelIaeTcs ¢ y4eTOM HAKOIJIEeH-
HOTO ONBITA JKCHJyaTallHH COOPYXXEHHH B MECTHBIX H AaHaJIOTHYHBIX
yCJIOBHSAX.

11.7(6.7). TemneparypHo-AedopManHoHHbIEe IIBH B XeJe306eToH-
HOHA HaACTPOMKE M OroJIOBKax JAMUEBOH CTEHKH CHEAyeT pacrnonarath
c maroM He 6oJee 40 M, a TakXKe B MeCTax PEe3KOro H3MEHEHHs TrpPyH-
TOBHIX YCJIOBHH, KOTOpble MOTYT BBI3BaTb Pa3HHIY B BEeJHUYHHAX CMe-
UIeHH}i OTHeJbHBIX YacTeH COOPYXKEHHS.

TemneparypHo-nedopMHpPOBaHHbIE UIBb B Kejl1€300eTOHHOH Hal-
cTpofike GOJIbBEPKOB H3 METAJJIHYeCKOro LIfyHTa PEKOMEHAyeTCs BHI-
NOJIHATh B MECTaxX 3aMKOBbBIX COeIHHEHHH, 'e MOTyT GbiTb peanH3o-
BaHL! TOPH30HTAJIbHHE H BePTHKAJbHHE JeGOpMaliHH.

11.8. AHKepHuie TATH H HX YCTAHOBKY cJjleJyeT BHINOJHATbH B COOT-
BeTCTBUH C YKasaHuMAMH mn. 9.7 (5.19, 6.8) —9.10(5.23, 6.12).

11.9(6.11). B GosbBepKax ¢ JHIEBOH CTEHKOH H3 KeJ1e306eTOHHBIX
3JIEMEHTOB KOJbLIEBOrO H KPYIHOMAHEJbHOTO TaBPOBOrO CeYeHH
B CJIy4yasiX, KOrja 3TO BO3MOXKHO MO yCJOBhwIM AedOopMauMid H Hamps-
JKeHHH B JIMUEBOH CTeHKe, cjelyeT NpeAycMaTPHBATh NpeABapHTENbHOE
HaTAXeHHe aHKepoB (A0 3aChiNKH TPyHTa B Na3yXy COOPYMEHHS) AJa
BbHIDAaBHHBAHHS B HHX YCHJHH H obecredeHHs HaleXHOH COBMECTHOH
paboTH Bceft cHCTeMB («J/MIERast CTeHKa — aHKepHas TAra — aHKep-
Hasl CTEHKa»).

B mpounecce npeiBapHTeJbHOrO HATSXKeHHs aHKEPOB CJeAyeT TIHA-
TeJIbHO KOHTPOJIHPOBaTb €ro BeJIHYHHY, YCTaHOBJEHHYI0 DacyeToM
[em. m. 20.19(16.19) ].
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11.10(6.13). Paspesky pacnpelejuTeJbHOIO nosica CiaeiyeT npPH-
HHMaTh B COOTBETCTBHH C Pa3pe3KOH HAACTPOEK COIVIACHO YKa3aHHAM
n. 11.7(6.7) nacrosuiero PykoBojcTBa, T. €. He foJjlee ueM uepes 40 M.
B npemenax cexuuu OajdKd COeAHHSIOTCH CBAPHBIMH DAaBHONPOYHBLIMU
IIBAMH H/JH CBAPKOH ¢ HaKJaZKaMH.

Honyckaerca ycranaBauBath 0ajkd pPacnpefesUTeIbHOrO nosica
C OTKPHTBIMH CTHIKOBBIMH IIBaMU, NIpDHHAMAs PacuyeTHble cCXeMHl GaJlok
B COOTBETCTBHH C HX KOHKPETHOH pa3pe3koil (CM. mpHIL. 4).

11.11(6.14). AHRepHble ONOpPEI CAeNyeT IPHMEHSITh B BHJE YaCTO-
KOoJla M3 KeJe300ETOHHHIX CBAail HJAH WIYETA, NO3BOJAIOMIHX BHINOJ-
HATb KDeNJieHHEe aHKEePHBIX TAT HACYyXo H OCYILeCTBJATb NpeABap-
TeJbHOe HaTsikeHue Tsar. [IPH COOTBETCTBYIOHUIEM TEXHHKO-3KOHOMH-
YeCKOM OGOCHOBAHHH ONODPHI JOJIKHBI BLINOJHSTHCS B BHAE aHKEPHBIX
JKeJe300€TOHHBIX IVIHT HJH NJIHT H3 OTXOA0B METAaJIJIHYECKOro . IINyHTa.

AHKepHBle CTEHKH H3 CTAJBHOTO LIMYHTA HJIH aHKEPHBEe KO3J/OBhle
ONOPHI, CBSI3AHHBIE JKEJe300CTOHHBIM 1NaNoYyHbiM O6pyCcoM, AOMyCKaeT-
C IPHMEHATh OPH HajJiexalieM 060CHOBAHHH.

Mpumewanue B palioHax CTPOHTENbETBA €  PACUETHOH CeHCMHYHOCTBIO
7 6annos H Gosee XKeJdaTeJbHO NPHMEHEHHe aHKePHHIX KO3JOBHX ONOP HAR APYTUX
MaJIONOJATAHBHX cHcTeM. Takoe TpeGoBaHHe AMKTyeTcss HEOOXOZHMOCTBbIO OIPaHH-
YHTh eDOPMAUKK H NEPeMelieHrd JUNEBHX CTeHOK G0JbBEDKOB.

12(7). OCHOBHDIE KOHCTPYKTHBHbBIE TPEGOBAHHSA
K DPRYAJBHBIM COOPY)XEHHAM 3CTAKAAHOIO THIIA

12.1(7.1). KoHCTpyKTHBHBIE 3JIEeMEHTH NPHYaAJbHHX COOPYIKEHHI
3CTAaKaJHOTO THNA CJEAyeT NPEeHMYHIECTBEHHO BBHIMOJHATH H3 XKeJje30-
6eToHa, NpPH 3TOM JJA ONOp B BHAE CBaf HJIH CBafi-060/I04eK NpHMe-
HATb INpeJBapHTE/bHO HANpPSKEHHBbIH Kene306eToH, a AJig BEPXHEro
CTPOEHHS — KeJ1e306eTOH NpelBapHTE/IbHO HANPSKEHHHH H 6e3 npel-
BapHTEJbHOTO HaNpAXEHHS.

KoHCTpYKTHBHBIE 3/IeMEHTHl THIJIOBOI'O COMPSIKEHHS] CJAEAYET BHIIOJ-
HATH U3 6eTOHA H XKeJie306eTOHA.

Nipameuannn: 1. TipEmedenne CTaJbHHX 3/IeMeHTOB HJS HECYIHX KOHCT-
PYKUHH ROJKHO OHTH CHElHAJbHO 060CHOBAHO B NPOEKTE.

2. [1pH mpOEKTHPOBAHHH IVIYGOKOBOJHEX NHPCOBHX CHCTEM JJIs THOKHX (YHPYTHX)
NaJioB BOCIPHHAMAIOUIHX CYAOBHE HArpysKH, JOJIKHH, KaK OPaBHIO, NOPHMEHSThCS
MeTaJJIHYecKne TPYOH H3 BBHICOKOMPOYHOA CTallH C NepeMeHHOR TOMIHHOA CTEHOK
C OOBHIIEHHEIMH T€OMETPHYECKHMH XapakTepucTHKamy [Wgr.=(0,01=-2,5) ™3, rge
Wur — ynpyrufi MOMeHT CONpPOTHBJIECHHS CeYeHMs TPYGUAaTHX CTaAbHWX CBail].

3. Ilpn norpyxeHHm cBafi-0GONOYEK B rPYHT OCHOBAHAS MAOJKHH BHIOJHATHCA
tpeGopannsa PJ 31.31.17—74 (cMm. mpun 1).

12.2(7.8c). Illupuna pocTBepka HabepeXHOR 3SCTAaKaZHOTO THIIA,
KPYTH3HAa MOANPHUATILHOTO OTKOCA H ero KOHCTPYKLHA AOJIKHBI OIpe-
JAeNATLCA Ha OCHOBe TEXHHKO-3KOHOMHUECKHX pacueroB, HCXOAS H3
ycaoBuii obGecnieueHHss oOuIefi YCTOWYHBOCTH COOPYXEHHs1 H TallleHHsS
poJinkl. [lojnpuyansphbifi OTKOC NOJXKEH YAOBJETBOPSTb TPeGOBaHHAM
MeCTHOH yCTOHYHBOCTH.

12.3(7.2). llIupuna BepxHero CTPOEHHS POCTBEPKa OUpefeasercs
C YUETOM:
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a) pa3MellleHHsi KeJEe3HOAOPOXKHBIX NyleH, KPaHoBOro u APYroro
000pyOBaHUA;

6) KOHCTPYKUHH KpelieHHS NOANPHYATLHOIO OTKOCAa H €ro ycToi-
UHBOCTH;

B) KOHCTPYKUHH THIJIOBOTO CONpPSiKEeHHsI ¢ OeperoM HJH CyIecTBy-
IOLIHM COOPYKECHHEM.

IllpuMevaHne YpBenHdeHHe WHADPHHH BepXHEro CTPOEHHS [ obecneueHHs
YCTOAYHBOCTH  TOANPHYAJLHOTO OTKOCA MAONYyCKaeTcs HOPH He6GJarompHATHHX TpyH-
TOBHX YCJOBHAX H Tpebyer o0ocHOBaHHS MesiecOOODa3HOCTH IO CPaBHEHHIO C APYTH-
MH cmocoG6aMH (3aMeHa HJH 3aKpelJIeHHe TPYHTOB OCHOBAaHHA, YMeHbIUeHHE Liara
onop, NpHMEHeHHe aHKePYIOMMX YCTPOUCTB H T. A.).

BausHHe ycTOHYMBOCTH OTKOCa OTPaXaercs Ha NPAaBHJILHOM ONpe/ie/iecHHH MH-
HUMaJbHOH LIHPHHH COOPYXKEHHS NPH MOJYYEHHOM pPaCYeTHOM YKJOHE OTKOCa.

IMox HeGjaronpHATHHMH TPYHTOBHMH YCJIOBHAMH NOJApPa3yMeBalOTCA HJH, Cha-
Obie CHJDHO BOZOHACHIIEHHHE TJIMHH H CYTJHHKH ¢ K03()(HIHEHTOM BOAOHACHEHHSA
G>0,85, mnoxkasatenemM KoHcHcTeHunn [; =>0,75, wmoayaem gedopMamun E<C

<50 krc/cm2 mpa KoaHUKEHTE KOHCONHAUHRH ¢, < |- 107 cM2/rox.

12.4(7.3). CxeMy cBafiHOrO OCHOBAaHHS JIPHYANBHOTO COOPYKEHHSA
cJaeAyeT COCTaBJATb HCXOAS M3 CJAELYIOMHNX COOOpakeHuH:

a) onopnl B NONEPEYHOM HaNpPaBJEHHH Da3MeElldloTCs C yueToM
pacHoJIOXKeHHss 3KCIUTyaTalHOHHOrO 000pyAoBaHHA (INJIKpaHOBHIX
nyTeii MOPTanbHLIX KPaHOB, XKeJe3HONAOPOXKHHX NyTeH H T. I.), HAHDO-
Jjlee BHIFOJHOH NepelauyH BpeMeHHBIX HAarpy30K Ha ONOpHI, a TaKxkKe IIM-
PHHBL COOpPYXKEHHs, onpefiensieMOH B COOTBETCTBHH C YKa3aHHAMH
m 12.3(7.2);

6) OpH Ha3HAYeHHH NPOJOJBHOro Uiara omop (mpoJera) ciexyer
AOGHBaTbC TAKOIO COOTHOINEHHS KOHCTPYVKTHBHBIX pelleHHH 1O BepXx-
HEMY CTPOEHHIO W ONOpaM, NpH KOTOPOM CIOHMOCTb 1 mor. M coopy-
JKEHHsi MHHHEManabHa. IIpu sToM A0/KHH GHTH O6ecnedyeHbl ONTHMAJIb-
HOe HCHOJb30BaHHe Hecyllled CIOCOGHOCTH ONop M YCTOHYHBOCTH IOJ-
NpHYAJbHOrO OTKOca. BHCOTa HeCyHmIHX 3JIEMEHTOB KOHCTPYKLHH Bepx-
HEro CTPOEHHWsi [AOJXKHA YAOBJETBOPATL TpeOOBaHWAM IIPOYHOCTH,
B OTJEJbHHIX CJydYassX BHIHOCJAHBOCTH, TPEIIMHOCTOHKOCTH, a TaKXK?2
rapaHTHPOBaTh AONYcKaeMhle BeJHYHHH NPOrHOOB, He NpeBHIlAIOUIAEC
1/500/ B npepesax mnnosera u 1/250[, —B mpemenax KOHCOJR
(!l v lx— naMHa COOTBETCTBEHHO HpOJieTa H KOHCOJH). Bospoinenne
HY3a IPOJIETHOTO CTPOEHHs] HAl PaCyeTHbIM YpPOBHEeM BOABLI JOJKHO
HA3HA4aThCSl C Y4eTOM BOJHOBBIX BO3/leHCTBHH Ha pocrBepk. OHO
IOJNIKHO obGecrneuMBaTh BO3MOXKHOCTb OCMOTpPa M PEMOHTa POCTBepKa
CHH3y H GbiTh He MeHee 0,8 M Haj pacyeTHBIM CTPOHTENBHBIM yPOBHEM
BOAH [cM. mpuMeyanue k 1. 9 7(5.19, 6.8)].

NMpumevanus: 1. Kpome TOro, nJisi POCTBEPKOB ¢ MOJAKPAaHOBHIMH H XKe-
JIe3HOAOPOKHEIMH MYTsIMH BeJHYHHHW JONYCKaeMHX jedopManmil BEDXHEro CTPOCHHS
OT JKCHAYAaTAHHOHHHX HArpy30K YCTaHABJHBAWOTCA NPH NPOEKTHPOBAHHH C TAKHM
pacueToM, 4TOOH OTK/JIOHEHHS B OTHOCHTEJNbHOM NOJIOXKeHHH DebCOB HPH IKCINIyaTa-
IUHH (OTKJOHEHHSl Ha YKJaAKy IUoc AepopMailHio) He MPEBOCXOAMJIH BeJHYHH, YKa-
sanusix B PTM 31.3009—76 «[IpaBAna TeXHH9YeCKOH 3KCHAyaTaHHH MOPTOBMX CO-
opyXeHHi M akBaTopufi> (cM. NMpHJ. 1) HJAH B NacHOPTax NOCTABJAAEMOro o6OpyRoO-
BaHHA.

2. BosBHllleHHe HHXKHell MOBEPXHOCTH POCTBepKAa CKBO3HHIX COODYXCHHA IHPCOB
HaJ PAacYeTHHM CTaTHYCCKHM YPOBHeM cJeJyeT onpeAeisaTh B COOTBETCTBHH C
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CH 288—64 «YKasanHs no OPOEKTHPOBaHHIO FHAPOTEXHHYECKHX COOpYXeHHH, IOA-
BEPIKEHHHX BOJHOBHM BO3ZCHCTBHAMY;

B) pacctosiHHe MeXAy OCSAMH BePTHKAJbHBIX Off0p, BOCIPHHHMA-
IOIHX TOPH3OHTAJbHBIE HArpy3KH, clelyeT BPHHHMAaTb PaBHHIM He
Menee 6D (rae D — G6sbmiast CTOPOHA NMPSIMOYTOJIBHOTO CEUEHHA CBax
HJM HAPVKHBIA JHaMeTp CBaH-000J04KH).

Paccrosinde MexXJy OCSIMH BePTHKAJbHbIX H HAKJIOHHBIX BHCAYHX
cBali B IJIOCKOCTH HX HHXHHX KOHIIOB JOJKHO ObITh He MeHee 3D,
a cBali-cToek — He MeHee 2,5D.

MpuMmeuyanne. B oTAeNbHHX Cayyasix, NPH YCJIOBHH CHeHHaJbHOTO OGOCHO-
S8aHHsi B MNpOEKTe, HAOHYCKaeTcs B NONEPeYHOM HaNpaBJeHHH pacCTOSIHHE MeXAy
onopamH, paboTalOWIMMH Ha TOPH3OHTaJbHHE HAarpy3kH, NPHHEMATh PaBHHM MeHee
6D, Ho He Menee 3D.

12.5(7.4). Ilpu npoeKTHPOBAHHH CBAHOrO OCHOBaHHWs [EJeCOo-
00pa3HOCTh NPUMEHEHHs1 HAKJOHHHX HJIH KO3JIOBLIX CBaii BMECTO Bep-
THKaJbHBIX NOJIXKHA ONPeNessiThCsi B 3aBHCHMOCTH OT  CJIEAYIOLIHX
¢Ppakropos:

a) BeJM4YHHBI FTOPH3OHTAJbHOH HATPY3KH HA CBAIO;

6) KOoJAHYECTBA AONOJHHTENbHLIX CBaH, HEOOXOAUMBIX A BOCHDHA-
THs1 TOPH3OHTAJbHBIX HAarpy3oK;

B) HaJau4HsA cBaeGoiiHOro o6OpPyNOBaHHs1 OJs NOrPVKeHHs HAKJIOH-
HBIX HJIH KO3JIOBHX ONOP.

B 3aBHCHMOCTH OT HanpaBJieHHs HpPHJOXEHHO)j TOpPH3OHTAJbHOM
Harpy3KH KO3JIOBble H HaKJOHHbIE OHNOPH B COOPYXKEHHH MOTYT OHITh
pacnoJioKeysl KaK B IJIOCKOCTH, NapaJiiesIbHOH JIMHHH KODJIOHA, TakK
H B WJOCKOCTH, NEPHEHAHKYJAAPHOH ef.

12.6(7.5). Paccrosiune MeXAay TemmneparypHO-AedOpManHOHHBIMH
DIBAMH KeJIe306€TOHHBX POCTBEPKOB 3CTaKaj cjaeldyeT NPHHHMAThL MO
pe3yJibTaTaM CTaTHUECKOro pacueTta paGoThl ONOp Ha AOMNOJHHTE/NbHBHIH
H3rHO, BO3HHKAIOMIHA OT TeMIepaTypHHX JedopMalHii pPOCTBepKa,
a Takxe ¢ yueToM ykasaHHi 1. 8.3(3.4).

B coorsetcrBEm ¢ aedictByomumn CHull nas c6opHO-MOHOMUTHBEIX
KOHCTPYKIIUH COOpYyKEeHHH, aHAJIOTHYHLIX NO KOHCTPYKIHH 3CTaKai-
HbIM, PaccTOsIHHe MeXAy TeMIepaTypHO-IedOPMalHOHHBIME [IBaM4
JonyckaeTcst NpHHHMaTh 6e3 pacuera 10 40 m.

Takas xe BeqHMYWHA NpPHHHMAaeTcs AJS PaMHHX Xe€Je306eTOHHBIX
MOCTOB. YYMTHBAs, YTO BEJHUHHBHI TEMIEPATYPHEIX TPAaLHEHTOB LSt
NPHYAJbHBIX COOPYXEHHUH CHHXKAIOTCS PEryJIMPYIOUiHM BJHAHHEM BOAHI,
CloeM TOKPHITHS H Ap., AJHHA CEeKIHH MOXeT OhTb yBeJHYeHa HpH
COOTBETCTBYIOIEM OGOCHOBAHHH M NpOBepKe KOHCTPVKUHH pPacyeTOM.
ITpu 3TOM JOJXHO GHITH Y4TEHO, YTO MAaKCHMAaJbHAasi PA3HOCTb TeMIie-
paTyp MOXeT He COOTBETCTBOBATh MAaKCHMAaJbHBIM 3KCIJIYyATalHOHHBIM
HarpysKaM Ha COOpYJKeHEKe.

CJyienyer OTMETHTb, YTO 1[€]1€CO06pPa3HOCTL yBeJHIeHHs AJHHH CeK-
IIHH TIPH OTHOCHTEJbHO YacTOM PacnoJIOXeHHH cBad BAOJb NpPHYaJa
MOXeT OHITh BH3BaHa NPHHATOH CXEeMOji PAaCCTaHOBKH NIBapTOBHBIX
TYM6 B 32BHCHMOCTH OT JJIHHB DacueTHOro cyaHa. Tak, RampHMep,
B THINOBHIX INPOEKTaX KeJe306eTOHHbIX CBaliHbix HabepexHbix (Uep-
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HOMOpPIpoekT, 1957 r.) ANWHA cekluu NpHHATA paBHO#t 50 M u B GoJiee
NO3[HHX THNOBHIX NMpOeKTax — A0 60 M.

12.7(7.6). B TeMnepaTypHHX WIBax NPHYAJbHBIX 3CTaKajx AJjs Ie-
pellayd Harpy3oK OT CyJOB Ha COCEJIHHe CeKIHH CJIeAyeT mpeRyCMaTpH-
BaTb 3yObs, MIIIOHKH HJIM HHble YIIOpHLIE YCTPOHCTBA.

12.8(7.7). Bepxnee cTpoeHHe DOCTBEPKOE CJEAYET JKECTKO COeIH-
HATb C ONOPAMH NyTeM 3afeJKH B POCTBEPK CTBOJA CBau Ha TaAyGHHY
He Meree 5 CM Y BHIIYCKOB apMaTyphl H3 CBAH Ha JJHHY HX AHKEpOB-
KH corsiacHo TpeboBanusaM raassl CHuIl I11-21—75.
12.9(7.8). B pocrBepkax H3 cOOPHBIX KeN€300ETOHHBIX 3JEMEHTOB
IJIsi 3aJeJIKH apMaTYPHBIX BHINYCKOB TOJIOB cBa#l AOMXKHM ObITH yCTpo-
eHbl ITPalbnl, 3aMONHAeMble TDH COOPKe COOPYXEHHST MOHOJHUTHBIM.
6eroHoM. IllTpabn AOMKHE HMeTh HAKJOH GOKOBBIX NOBEPXHOCTEH,
obecneuyHBAIOIHA HAJleXXHYI0 llepeady OCeBHIX HAaTPy30K Ha ONOPHI,
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Puc. 2(2). Honepeunu# paspes.CTHKOBWX COEQHHEHHH DOCTBEPKOB (30HH
3ano/HeHHst GETOHOM 3alUTPUXOBAHH):

1 — nnura BepXHero CTPOeHHs; 2 — cBan 3 — KOHCTPYKTHBHHA HaronoBHHK; 4 —
pHredb; 5 — 06pyu W3 METanNAHIeCKONf NOJOCH; § — GeroHuas NOATOTOBKA; 7 — JAUHa
aHKEPOBKH apMaTyphi; § — AONOJHWUTE/NbHAsA apMaTypa

B [IPEANIOJIOXKEHHH OTPAHHYEHHOrO CLEMJIEHHs 10 CTblkaM CGOpPHOro
A MOHOJHMTHOTO GeroHa [puc. 2(2),al.

TipuMmeuanne TpeboBanusi K HaKJIOHY NoOBepXHOCTeH WTpab Be pacHpoct-
paHsgioTcs Ha cJy4ad, perjJaMeHTHpoBanHHHe m. 12.10(7.9) snactosmero Pyxosop-
crsa. .

12.10(7.9). Ilpu ycTpoHcTBe Ha cBasix KOHCTPYKTHBHBIX HAaroJioB-
HHKOB WJH HAaJHYHH COODHBIX 3JIeMEHTOB pHTeasl, IepeKPHIBAIOIINX
wrpa6ul B pocTBepke [pHc. 2(2), 6 u 8], nomyckaercs:

a) 3ajiesiKa apMATypPHHX BHIYCKOB H3 CBail B MOHOJIHTHOM OecTOHE,
YKAANHBAEMOM B OOJIOCTH KOHCTPYKTHBHHIX HAarOJIOBHHKOB, C HOCTa-
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HOBKOJ IONOJIHHTEJIbHON apMAaTypHi, CBSi3bIBaIOIlel HaroJOBHHK C POCT-
BepKoM [puc. 2(2), 6];

6) cTBOJIbI CBai-060.104€K He 3a7e/blBaTh B POCTBEPK M3 INpe/Ba-
PHTEJbHO HaNpsRKEHHOro Kene300eTOHa, OrpaHHYHBasich JHOIL obec-
NeYeHHeM MJIOTHOTO NPHMBIKAHHS TOPUOB o6Gosouek [puc. 2(2), sl

IlnoTHOe mpuMBIKaHHe MOXET OHITE ofecliedeHO mnyTeM YKJIaAKH
B KOHTaKTe TOpUA OGOJOYKH C POCTBEPKOM MOHOJIHTHOTO 6eTOHa HJH
pacTBopa ¢ yCTAaHOBKOj IIaleK, 00eCNeYHBAIOLIHMX IPOEKTHbIE OTMETKH
pocTBepKa.

CTBHIK ONMOp € POCTBEPKOM B 3TOM CJIyYae CJIefyeT OMOHOJHYHBATh
C TOMOUIBIO JIOTIOJHHTEJLHOH apMaTyphl, NPONyLeHHCH uepe3 HITPabbl
B pHreJie U 3afieJlaHHOH HHXKHHMM KOHIOM B MOHOJHTHBIH O€TOH, yxJja-
AbIBaeMblll B HOJIOCTb CBAaH-O000JIOUKH, @ BEPDXHHM KOHLOM — B GETOH
3aM0JIHEeHHUs WTPabK pocTBepKa.

CTelk MexIy onopofi ¥ pocTBepKOM HEOGXOJHMO 33IUHTHTL OT KOp-
PO3HOHHBIX BO3JIEHACTBHI.

12.11(7.10). C6opHHe 3JeMeHTH, H3 KOTOPBIX COCTaBJISETCs Bepx-
Hee CTPOEHHE eJe306€TOHHbIX NPHYaJbHBIX 3CTaKal, ClIefyeT COedH-
HATb CBSI3SIMH, 06eCNeYHBAIOLIMMH €IHHCTBO PAa6OThi KOHCTPYKIIHH NMOX
BO3/IeHCTBHEM Harpys3ox.

IIpun ompenesieHHH KOHCTPYKUHE cBsideli MeXIy COODHBIMH KeJie-
300€TOHHBIMH 3JIeMEHTAMH CEKIHH POCTBEDKOB IPHYaJbHBIX 3CTaKaj
clefyeT PyKOBOACTBOBATbCS CJIEAYIOUIHMH YKa3aHHAMH:

a) pabouHe CTHIKH COODHBIX 3JIEMEHTOB POCTBEPKOB, BOCIPpHHHMa-
IoIIHe H3THOalolHe MOMEHTH M INONepeuyHble CHJIBI, CO3AAI0TC MyTeM
CBapKH BLINYCKOB apMaTyphl H yKJaAK# 6€TOHa OMOHOJHYHBAHHS HJIH
nyTeM CBapKM 3aKjafHHX yacred [eM. m. 9.28(3.21)];

6) CThIKH COODHHIX 3JIEMEHTOB POCTBEPKOB, BOCIPHHHMAIOINHE iIO-
nepeyHble CHJBI, CO3LAIOTCS NyTeM YCTPOMCTBA B NMPHMBIKAIOHMIMX MO-
BEPXHOCTSX 3JIeMEHTOB INTPal ¢ [OCJeNyIOlIMM 3aNOJHEHHEM HX MO-
HOJIHTHBIM 6€TOHOM H YCTAHOBKOH CIHPAJbHOH apMaTyphl;

B) OTJeJbHble CTHIKM MeXXy COODHBIMH 3JeMEeHTaMH pocCTBepKa
JOMYCKAaeTCsi BHIMOJHATb 6e3 CBSi3eH, «OTKPHITRIMI®, B TOM CJyuyae,
KOT[la 3TO NpPHEMJIEMO IO YCJIOBHSIM PaGOTHl COOPYKEHHs, @ OTHOCH-
TeJIbHBIE CMEIIEeHHA MO JIHHHAM NPUMBIKAHHS AONYCTHMBL IIC YCJIOBHAM
3KCIJIyaTalHH.

12.12(7.11). PocTBepkn HpHUAJBHHX 3CTAKaj CJIEAYeT YCTPauBaTh
6e3 rpYHTOBOro (HecYaHOro, rpaBHIHOTO H HieGeHOYHOro) 6aJjacra.
Ilns BHIDABHHBAHMSI NOBEPXHOCTH, 00pa3yeMOH COGOPHBIMH 3JeMeHTa-
MH, ee NOKPHIBAIOT CJOEM IeMEeHTHOro Hjau achaaLToBOro 6€ToHa
¢ yderoM obecleyeHHs HEOOXOAUMBIX YCJIOBHH NPOKJIAAKH PeIbCOBBHIX
nyTed Ha 3CTakale.

IlpauMeuanne YCTPOACTBO 6aJJIaCTHOTO CJOS HA DOCTBEPKe JONMyCKaeTcs
[PH YCJIOBHH CNENHAJLHOrO OGOCHOBAHHS B IIPOEKTE.

12.13(7.12). B pocrBepkax HeoGXOJHMO NpeAyCMaTPHBaTh YCTPOH-
CTBa, 0GECHEYHBAIOIIME BEHTHJALHIO INOJNPHYAJIbHOTO NPOCTPAHCTBA
(cM. mpua. 5), yeTpoficTBa AJia ynajieHHss aTMOCQEPHBIX OCa/lKOB, a Ha
npHYajJaX XHMHYECKHX I'DY30B — YCTPOHACTBa /i NPELOTBDAaLuEHHS
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CMBIBa B MOpe BOJ C BPeJAHBIMH BKJIOYEHHSIMH N0 TPeGOBAaHHAM OXpa-
HBEl OKpY2Kalollie# cpeanl.

12.14(7.13). das TemnepaTypHOH BCTaBKH B POCTBepPKe C NJIHHOH
npoJera A0 8 M BKJIIOUHTEJbHO pa3pemiaercs ONOPHHIE YACTH YCTPaH-
BaTb M3 META/JIHYEeCKHX JIHCTOB.

Ilpr anuHe mpoJera Gosiee 8 M Ha onmopax AOJXKHH HPHMEHATHCS
TaHTeHIIHAJbHbIe ONOPHbIE YACTH IO THNY OHNOPHBIX 3JIEMEHTOB IpOJeT-
HBIX CTPOE€HHH MOCTOB.

12.15(7.14). CBan-060J0uKH clieAVeT NPHMEHATb UEeNbHEIMH HIH
COCTaBHBIMH H3 3BEHbEB, COEJHHEHHBLIX MeXJIy cOOOH MeTaJJaHYeCKHM
CBApHBIM CTHIKOM. IIpOYHOCTBL CTBIKA A0JKHA GHITH PaBHA IPOYHOCTH
OCHOBHOTOQ CTBOJIa 0GOJIOUKH.

12.16(7.15). Tlpy HANWYHH HHTEHCHBHOTO HCTHPAKOIHEro BO3AeH-
CTBHsi HAHOCOB HHXKHIOI 4acTh CBalHBIX OHOpP B TPHOGOHHOH 30He Ciie-
AyeT 3allHNiaTh CbeMHBIMH KeJe306€TOHHBIMH YeXJaMHu.

12.17(7.16).. Ilpn npoexTHpOBAaHHM DOANPHYAJILHOIO OTKOCA H KOH-
CTPYKLHH CONpsSIKeHHss HabepexHpix scrakal ¢ OeperoM cCjeAyer:

a) 06OCHOBBIBaTH KOHCTPYKIIHIO BOJHOTACHTEJIbHOH CHCTEMHB! CONpSA-
JKeHud ¢ OeperoM H pa3Mephl €e 3JEMEHTOB pe3yJbTaTaMu Jabopa-
TOPHBIX MCCHEJOBAaHHU, a NPH HAJHYHH COOTBETCTBYIOUIHX HAHHBIX —
MaTepHaJaMH 3KCIUyaTanuH¥ B Hartype. IIpH 2TOM ciefiyeT PYKOBOA-
CTBOBATbCA MAaTEPHAJIAMH, IIPEACTARJEHHLIMH B MPHJL. 5;

6) Ha3HAuaTh YKJIOH MOANPHYAJNBLHOTO OTKOCA HCXOAs H3 €ro yc-
TONYHBOCTH, 4 TaKXKe yCTOHUYHBOCTH OCHOBaHus. IIpu sToM aomyckaert-
csl BHIXOJ HHKHel GPOBKY OTKOCa 3a JUHHIO OTGOHHBIX YCTPOUCTB IPH
cobJuiofenud TpeGoBanui n. 8.4(3.5) Hactosimero PykoBoacTBa;

B) IpefycMaTpUBaTh OeperoykpeljieHne OTKOCA DOYTeM OTCHIIKH
KaMHs ¢ KpelleHHeM BepXHeji 30Hb, NOABepraioueficss HHTEHCHBHOMY
pasMLIBY, BHIKJAJAKOA KaMHSI HYXXHOTrO KayecTBa M HOCTATOYHOH MaccChl
C y4eTOM BOJIHOBOI'O BO3IeHCTBHS HJIH IIOKPHITHEM KaMeHHOH OTCHIKH
HIeJIeBEIMH JKeJe300€TOHHEIME IIJIHTaMH. Pa3MepHl 3JeMeHTOB KOHCT-
PYKIUHH KpenJieHHs1 BepXHell 30HH OTKOCA NPHHHMAIOTCA NO pe3yib-
TaraM HcCjaelloBaHHUH, yKa3aHHHX B 1. 12.17(7.16) a.

ITpumMeuanue. KOMIOHOBOUHYIO CXeMy COODYKEHHS H KOHCTPYKUHIO THUIO-
BOTO CONpsAKEHHs OTKOca ¢ TeppHTOpHe#l mpHJaJa ciaeiyeT BHOGHpAaTb TakHM o0pa-
30M, 4TOGH OHH IO BO3MOXHOCTH NPAKTHYECKH He YXYANIAJH BOJHOBOIO DEXHMA
2KBaTODHH.

IlpencraBieHHble YKa3aHHg OGOCHOBHIBAiOTCS MHOTQJIETHHMH HC-
cjefoBaHHSIMH UepHOMODHHHIIPOEKTa, NpPOBeLeHHBIMH JaGopaTopuei
TUJpaBJIHYEcKHX HCcAefOBaHHA Ha 6ase HAaTYpHHIX OGBEKTOB CTPOH-
TeJbCTBA MOPCKHX THIPOTeXHHYECKHX coopyxxeHuH B moprax Hoopoc-
cuiick, Barymu, [Iuonepckuit B paillone KaJsmumHrpamza Ha bBanatmii-
ckoM Mope xasg MPX CCCP u gpyrux, a TakXe MOJENbHBIMH HCCJe-
JOBAHHSIMH.

12.18(7.17). Y3anl coeanHeHHs COOPHBIX XKe1e306eTOHHBIX 3JeMeH-
TOB KOHCTPYKIHjj 3CTaKaJHHIX NPHYaJbHBIX COOPYXeHdH cleIyeT Ipo-
eKTHPOBATb C yYeTOM JOIyCKaeMbiX OTK/JIOHEHHH B pa3Mepax H IOJIO-
YK€HHH MOHTHDPYEMBIX 3JIEMEHTOB.
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JlonyckaeMHe OTKJIOHEHHSI OT NPOEKTHOLO NOJOXEHHS B ILIaHe
cBail M cBal-000J0YEK CJeAyeT NPHHHMAaTb IO YKa3aHHSIM [J1aBb
CHuIl 111-45—76 <«CoopyXenHs TrHAPOTEXHHYECKHE TPaHCNOPTHHE,
SHepreTH4eCKHe H MeJHOpDaTHBHHX cHcreM. [IpaBHJIa npoM3BOACTBA ki
NPHEMKH paboT».

13(8). OBLHE NMOJIO)KEHHA PACYETA
NPHYANIbHBIX COOPY)KEHHA

13.1(8.1, 4.1c). Pacuer MOpPCKHX NpHYaJbHBIX COOPYXEHHH, a Tak-
’Ke MX KOHCTPYKTHBHBEIX 3JIEMEHTOB H OCHCBAHHH CJiefyeT BHINOJHATD
B cooTBeTcTBUH ¢ TpeGoBanusMu raas CHull 11-51—74 «T'maporex-
HU4yecK#e coopyxeHusi Mopckne. OCHOBHbE TIOJOKEHHs1 IPOEKTHPO-
pannsi» 1 CHull 11—A.10—71 «CrtponrTesbHbe KOHCTPYKUHH H OCHO-
Banusi. OCHOBHBIE TOJIOXKEHHS NPOEKTHPOBAHHSA», a TaKXe CTaHIapTa
CT C3B 384—76 «CrpouTtenbabie KOHCTPYKUMH H OcHOBaHus. OCHOB-
HEE TIOJIOKEHHS N0 PAcueTy» N0 METOAY NPEHeabHbIX COCTOSTHHH.

B cooTBeTCTBHH ¢ AeHACTBYIOUIMMH 0OLIECOIO3HBIMH HOPMaMH yCTa-
HOBJIEHHl [Be I'DYONb NpeAeNbHHX cocTosiHud. IlepBas rpynma npe-
JenbHBIX COCTOSIHMI (10 moTepe Hecyulell COOCOGHOCTH WM  MNOJHOH
HENPUTOJHOCTH K IKCIAYyaTalMH KOHCTPYKUMA HJIH OCHOBaHHil) — pac-
YeTH NPOYHOCTH, YCTOMUMBQCTH U BHIHQCJIHBOCTH; BTOpas rpynmna mpe-
JenbHbIX COCTOSIHHA (3aTPYAHAIOMIHX HOPMAJbHYIO 3KCILUTYyaTALHIG
KOHCTPYKUMH HJIH OCHOBAaHMH) — pacuyeTnl AeopMaluii B pesyjbTaTe
OCafioK, NPOrHGOB, KPEHOB, IOPH30HTAABHLIX NEPEeMelleHHH, pacueTsl
no 06pa30BAHUIO B PACKPLITHIO TPELIMH.

IIpameyaurna: 1. Ilox HopmaabHoR  skcmjyaTammeli  NoxpasyMeBaercs
3KcOJyaTalns (6e3 orpaHHdeHuil) B COOTBETCTBHE C BPEXYCMOTPEHHHMH B HOpMax
HJIH 33/laHHSAX HA NPOEKTHPOBAHHE TEXHOJOTHYECKHMH H/iH WRHMHE YCHOBHAMH.

2. Tlon mpepe/ibHHIMH COCTOSHHSIMH NOHHMAKTCH TaKHe, KOfAa KOHCTPYKIHS HJIH
OCHOBaHHAe COODYXKEHHH I1ePeCcTaloT YAOBJETBOPATb 3aJXaHHHM 3KCIAYAaTalHOHHHM
TpeGOBaHHAM HJH TPeGOBaHHAM B TPOMEKYTOUHHX CTAfHEX DPaGoTH (NPA H3roTOB-
JIeHHH, TPAaHCIOPTHPOBKE H MOHTAXe).

13.2(8.2). PacueTHble HODMATHREL, NPHBeJeHHbE B Hacrofllem Py-
KOBOACTBE, PACNPOCTPAHSIOTCS Ha OCHOBHHE THIIH MPHYANbHBIX COOPY-
skeunit [—IV kanaccoB xamuranpsocts [em. mm. 2.3(1.7, 2.3c) u 2.6].

13.3(8.3). Ilpn nmpoeKTHpPOBaHHH MODCKHX NPHYAJbHREIX COOPYKe-
HHH JOJ/KHBI OBITH BBEINOJIHEHHI CAEAYIOUHE PaCcieThL.

llo nepBo#i rpynne npenesibHBLIX COCTOSH#HA (IO NOTepe Hecyuyed
CHOCOGHOCTH MJH HENPHTOAHOCTH K 3KCHJYaTallHH) DPACCYHTHIBAIOTCA:

a) ofmasi ycTONYMBOCTD COOPYIKEHHs B 1I€JIOM, a JJIsl NIPHYAJbHBIX
COOPYIKEHHH 3CTaKagHOTO THNA H NOANPHYANLHOIO OTKOCA IO KPyrJo-
DWIHHAPHYECKHM H JIOMaHBIM ((HKCHPOBaHHBIM) IIOBEPXHOCTSM CKOJb-
JKeHHsl (CIABHIa), a TaKXKe 0O MeTQ[aM, OCHOBaHHBIM Ha TEOPHH Mpeelb-
Horo paBropecusi (cmoco6 BHHMI'a um. B. E. Beneneesa B dopme
KO3(dHIHEHTOB HecyuleH cHOCOOHOCTH OCHOBAHHS, METOJ pacyera
YCTOAYHBOCTH Ha JBYXCJIOHHOM OCHOBaHHH), — B COOTBETCTBHMH C IJid-
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poii CHull II-16—76 «OcHOBaHHg THAPOTEXHHUECKHX COOPYKEHHI»,
PykosoactBom K CHull [1-16—76 u yka3zamusamm uacrosmero Pyko-
BOJCTBA;

6) YCTOMYHBOCTb TO CXeMe IJOCKOTO CABHra, MO LIBAM MAacCHBO-
BOH KJIaJiKH, 10 NMOCTeJIH H COBMECTHO C Hel, a TakXe Ha CABHT Hal-
CTPOHKH, KOTJa NOCJelHSIsi He 3aMOHOJIHU€HA C OCHOBHOH KOHCTPYK-
nuell CTeHKH, ¥ Ha ONPOKHABBaHHe (MOBOPOT) BOKPYr peGpa Bpaife-
HH AJS NPHYAJbHHX COOPYXKEHH{ TI'DAaBUTALNHOHHOTO THNA — B COOT-
BETCTBHH C YKa3aHHsIMH HacTosero PyKoBojacTBa.

Mlpumeuanue. B Tex clyyasix, KOrAa MO OCHOBAHHIO IPAaBHTALHOHHOH CTeHKH
HJH N0 IIBAM MAaCCHBOBOH KJaJkn obecleueHO NpPHJOXeHHe PaBHOAefACTByUIel Ha-
rPY30K B mpeXesax fApa CeueHHs, PacyeT Ha ONPOKHAWBAHHE BOKPYr pedpa Bparie-
HHS He IPOH3BOIHUTCSH;

B) YCTOHYHBOCTb Ha NOBODOT JIHLEBOH CTEHKH G0JibBEPKOB OTHOCH-
TeJbHO TOUKH KPEIUIEHHS aHKepa npH CBOGOLHOM ONHDPAHHH HH3a
CTEHKH HJH YacCTHYHOM ee 3alleMJeHHWH — B COOTBETCTBHH C YKasa-
HHSIMH HacTosimiero PyKoBoACTBa;

r) YCTOHYHBOCTb MACCHBA I'DYHTa, HaXOASILIErocsi Nepei aHKEepHHI-
MH CTEeHKaMH HJH aHKEPHHIMH ILIHTaMH U OGECNeYHBAIOUIETO aHKep-
HOe KpenJieHHe KOHCTPYKIHMH THNA «GOJbBEpK», — B COOTBETCTBHH
¢ YKa3aHHSMH M TPeGOBaHHMAMY HacTosimero PyKOBOACTBa;

1) Hecymasi CIOCOGHOCTb (NPOYHOCTb) KOHCTPYKTHBHBIX 3JIEMEH-
TOB NPHYAJbHBIX COODYXEHHH H HX OCHOBaHHH — B COOTBETCTBHH
C yKa3zaHusAMH H TpeGOBaHHAMH Hacrosimero PykoBOACTBa, a Takxke
c rmaaMH CHull 11-56—77 «Beronnne H kene306eTOHHEE KOHCTPYK-
IIHM THADOTEeXHHYeCKHX coopyxkenmity, CHull I1-21—75 «bBerounnie u
KeyezobeTonHble KOHCTpYKiMH», CHull 11-23—81 «Cranbubie KoOH-
crpykuun», CHuIl 11-25—81 «JlepeBAHAHE  KOHCTPYKUHH»,
CHaIl 11-16—76 <«OcHOBaHHSI THAPOTEXHHYECKHX COODYXKEHHA» N
CHulIl 11-15—74 «OcHoBaHHS 3MaHHA H COOPYXKeHHU»;

e) Hecyliag CHOCOGHOCTb cBa#i H cBafi-060J0YeK Ha BO3NEHCTBHE
BePTHKANbHHIX M TOPH30OHTAJbHHIX Harpy3ok — B COOTBETCTBHH C yKa-
3aAHAMHE M TpeGOBaHHSAMH Hacrosinero PyroBogcTBa ¥ ryiaBH
CHagI1 11-17—77 «Cpatignie ¢pyHmament» B PykoBoacrBa xk CHull;

JK) KOHCTPYKIHMH Ha TeMIEpaTypHHe M BJaXHOCTHHE Bosjeficr-
Busi (Ha BJHsIHHe BHEIIHeH CPeXH) — B COOTBETCTBHH C TIJIaBOfl
CHuIl 11-56—77 «BetonHHe M Xeje306eTOHHHE KOHCTPYKUHH THAPO-
TeXHHYECKHX coopyxkeuufi» 0 Pykosoacrsom xk CHull;

3) yCTOHYHBOCTb ()OPMBI KOHCTPYKI{HH — B COOTBETCTBHH C TIJa-
BaMH CHull 11-56—77 «<BeToHHHe H Keje306eTOHHBE KOHCTPYKIUHH
rufporexHuueckux coopyxenui» u CHull 11-21—75 «Berounne u xe-
J1e306eTOHHbIE KOHCTPYKLHHY;

H) 3J7eMeHTH KOHCTPYKUM# Ha BBIHOCJIHBOCTb HpPH MHOrOKpaT-
HO-NOBTOPHBLIX  3arpyXeHHAX —— B  COOTBETCTBHH C  IJlaBaMH
CHull 11-21—75 <«bBeronHbe H Xese306eTOHHHE KOHCTPYKIHH» A
CHull 11-56—77 «BetonHBEe H Xejle306eTOHHHE KOHCTPYKHHH THAPO-
TEeXHHYECKHX COOPYIKeHHH».

o BTOpO# rpynme mpejeibHbLIX COCTOSHHH (O JOJTOBEYHOCTH)
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10 HENMPHrOZHOCTH K HOPMAJbHOW 3KcmayaTalud (mo AedopManydsaM
# TPEIUHHOCTONKOCTH) PACCYATHIBAIOTCS:

K) BepTUKaJbHble OCAJKH, TOPH3OHTAJbHBIE NEPEMEIEeHHsS] H YIJbl
nopopota — B cooTBeTcTBuH ¢ raasBoy CHull 11-16—76 m Pyxkosoa-
crBomM kK CHull; nomyckaemble mporuGH NPOJETHHIX CTPOEHHIT JKeje-
300€TOHHBIX KOHCTPYKIHH — B cOOTBeTCTBHY ¢ raasoi CHull 11-56—77,
a crajbHbIX KoHCTpyKuuii — no CH 200—62 «Texuuueckue yCaOBUS
Ha NpPOEKTHPOBaHHE JKEJE3HONOPOXKHBIX, ABTOJOPOIKHHIX, TOPOACKUX
MOCTOB H TPyO»;

J) Xeje300€TOHHBHIE MpPeNBApPHTENbHO HaNpsXKEHHble KOHCTPYK-
MM 10 006pa3oBaHHIO TPeIMMH — B COOTBETCTBHH C [J1aBO#H
CHull 1I-21—75 u PykoBoxactBoMm K ykasausoit riiaBe CHull;

M) XeJe300eTOHHbIE KOHCTPYKIHH IO PacKphITHIO H  3aKPbITHIO
(3aXKaTHIO) HOPMAJBHBIX H HaKJOHHBIX TpPEUIMH — B COOTBETCTBHH
¢ rmaBamp CHull II-56—77 u CHull II-21—75 u PykoBoacTBamu k
vka3aHubiM CHHIT,

H) Ko/e6aHHsl KOHCTPYKIHH — IO CIEUHaJbHOMY HOPMaTHBHOMY
JOKYMEHTY.

IlpumMeuanne. KpoMe yKa3aHHHX CTaTHYECKHX H KOHCTPYKTHBHHIX DacyeToB
Ha CHJIOBble BO3JEHACTBHS, B HEOOXOAHAMBIX CAYYasix MAOMKHH OHTb BHIOJHEHH H
JApyrie pacyeTH (THApaBJHYeCKHe, (HJbTPANHOHHHE, TEDMH4YECKHe H T. I.), Hpeay-
CMOTPeHHBe COOTBETCTBYIOINHMH HOPMAMM INIDOEKTHPOBAaHHA KOHCTDYKUHH H COOpY-
JKeHHH.

PacueThl KOHCTPYKIHMH MOPCKHX NDHYAJbHBIX COODYKEHHH H HX
OCHOBaHHH IO BTOpOH TpynIle NpefeabHRX COCTOSIHHH 1O jxedopMmamH-
AM (mepeMemieHHsM) MOTYT He IPOM3BOJAHTHCS B TeX CJIyyYasX, KOTAa
NPaKTHKOH AJHTENbHOJ SKCINyaTalllH COOPYXKEHHH YCTaHOBJEHO, 4TO
BO3HHKaouue fepOpManyH HE SIBASIOTCS ONACHBIMH /IS yCJIOBHE HOp-
MaJbHOW 3KCIJIyaTallHH COOPYXeHHMH (HanpuMep, pacueT rpaBHTalH-
OHHBIX TPHYAJNLHBIX COOPYKEHHH IO OCaJKaM MOKET He BhIIOJHATHCH,
a TpebyeTcs NpoOBepKa NOJOXKEeHHMsi PaBHOJEHCTBYIOWNEHl Harpysok OT-
HOCHTEJIbHO si[pa CeueHUs OCHOBAHMSA).

OnmHaKO [/l KOHCTPYKTHBHEIX 3JIEMEHTOB 3CTAKALHBIX COOPYMEHUM
IJIg TNPOJIETHBIX H KOHCOJIbHBIX CeueHHA HeoGXOAUMO BHINOJHHTL pac-
YeTh BEPTHKAJbHBIX H TOPH30HTAJbHBIX MepeMelueHHH, NPOruéos
H YIJIOB NICBOPOTA H3 YCJOBHs ofecledeHUs HOPMAJbHOH 3Kcmiayara-
UHH Ileperpy304Horo o60pyAOBaHHsA.

Pacuer 1o 3aKpHTHIO (3a:KaTHIO) HODMAJIbHEIX H HAKJIOHHBIX Tpe-
LIHH BBOAMTCS B NPAKTHKy BIepBble B COOTBETCTBHH C YKAa3aHHIMH
raasst CHull 11-21—75.

13.4. PacueTn 110 npexesbHBHIM COCTOSIHHSIM MMEIOT eJbl0 HENOINy-
LieHHe HACTYMJIEHHST NpelesbHEIX COCTOSHHE B 3KCILIYaTallHOHHBIA Ie-
PHOJ B TeyeHHe BCEro CPoKa cny*O6bl KOHCTPYKIHH H OCHOBAHHH COOpY-
JXKeHHH, a TakxKe B NpoOLlecceé HX BO3BeJeHHA — Ha IPOMEKYTOYHBIX
crajusax paboTel (MOHTaX, TPAHCIOPTHPOBAHHE, NOTPY)KEHHWE H H3ro-
TOBJIEHHE) .

O6ecneueHHOCTh OT HACTyMmAeHHs yKasaHubix B 0. 13.3(8.3) mpe-
JleJIbHBIX COCTOSIHHH JOJIKHA COOTBETCTBOBATb PAa3J/IHYHOH CTENEHH HX
OIIaCHOCTH.
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Tpe6GoBanusi HOpM pacueTa 3aKJIOYalOTCS! B TOM, YTOGH BeJHUMHBL
HaNpsKeHHH, gedopManui, nepeMelleHnH, PACKPHITHS TPEIHH HJIH Ha-
JHYHe APYTHX (aKTOpOB He IpEBbLIANH NPeJeJbHBIX 3HaueHHH, ycTa-
HaABJIHBAaeMbIX HOPMaMH NPOEKTHPOBAHHS KOHCTPYKUHH M OCHOBAHHM
COOpyXKeHHH.

13.5. HagexHOoCTb KOHCTPYKIIHH ¥ OCHOBAHHH COOPYXKEHHH N0JXKHa
ObITh OfecreyeHa pacyeToM IIPH yuiere BO3MOXKHLIX He6JaronpHATHBIX
XapaKTePHCTHK MAaTepHAaJOB M HEBBITOJHBLIX BEJHUYHH M  COYeTaHH{I
Harpy3oK M BO3JeHCTBHIH, a TakxXe YCJOBHH 3KCIIyaTalHH H OcOOeH-
HocTeill pabOTHl KOHCTPYKIHHA U OCHOBaHHH.

Ilpn stoM noJKHBI GBITH COGJIIOAEHH BCE TpeGOBaHHsS HOPMATHB-
HBIX JIOKYMEHTOB H TOCYJapCTBEHHHIX CTAaHAAPTOB (HJH TEXHH3ECKHX
yCJIOBHH), NpeabsBJIeHHbBle K KaUeCTBY MaTePHAJOB, H3AEIHH H Npous-
BOJCTBY pa6oT, a TaKxKe K 3KCIVIyaTalHH COOPYXKeHHH.

13.6. PacuerHHe cxeMbl ¥ OCHOBHBIE NPEANIOCHBIIKH pacieTa KOHCT-
PYKUHH H OCHOBaHHH JOJKHHEI YYHTHIBATb (PAKTOPLI HANPAKEHHOTO H
Ze(OpMHPOBAHHOrO COCTOSIHHS, a TaKXKe OCOOGEHHOCTH B3aHMOJEHCTBHS
3JEMEHTOB KOHCTPYKLHH Mexay co6oii U OCHOBAaHHEM COOPYXKEHHS.

B COOTBeTCTBYIOIIHX CJy4YadxX HNOJKHBI YYHTHLIBATbCS NPOCTPaHCT-
BeHHass paboTa, reoMerpuueckas U (pu3HuecKas HeJHHEHHOCTb, Ijac-
THYECKHe H DeoJIorHYecKHe CBOHCTBA KOHCTPYKTHBHEIX MaTepHaJoB
H TPYHTOB.

PacueTHble CXeMBI JOJIKHBI OTPaXKaTb C JOCTATOYHOH CTENEHbIO
TOUHOCTH J€HCTBUTEJbHHE YCJIOBHS PafoTHl COOPYXEHHA H CCHOBaHHI
H, TIpH COOTBETCTBYIOLIEM OGOCHOBAHHH, OPHEHTHPOBATh Ha HCHOJb30-
BaHde DBM,

[IipuMeuanne. B cHOXHHX ciayJasix BOTNPOCH pacdeTa COOPYKeHHH, HX
KOHCTPYKTHBHHIX 3JIEMEHTOB M OCHOBAHHI DeKOMEHJAyeTcsl pemaTh MyTeM CHEHHAJLHO
TIOCTABJICHHHX TE€OPETHUYCCKHX H 3KCNEPHMEHTAJIbHHX HCCJle}IOBaHHﬁ. HpH OTCYTCTBHH
HaJIeXXHEX TEOPETHYECKHX MeTOJOB pacyera HJH NPOBEPEHHHX paHee aHAJOTHYHHX
pelleHHfi TaKHe HCCJe/lOBaHAA 0043aTeNbHH.

13.7(8.4, 4.8c). Ilpu pacuete MOPCKHX NPHUYAJbHHX COOPYKEHH
clefyeT NIPHHUMATh HOPMATHBHBIE 3HAUEHHS JAeHCTBYIOUIHX IKCIIyaTa-
IIHOHHBIX Harpysok. Harpysku cjeayeT npuHHMath B COOTBETCTBHH
¢ ykaszauuaMu CHull 1I-51—74 «T'HAPOTeXHHYECKHE COOPYIEEHHS
MopckHe. OCHOBHBIE TIOJIOKEHHsI TpoekTHpoRaHus», CHull 2.06.04—82
«HarpyskH Ha THAPOTeXHHUECKHE COOpY:KeHHs (BOJHOBHIE, JIEAOBbIE It
oT cynoB)» u PykoBoxcrBa k ykazawmomy CHull, CHull I1I-6—74
«Harpyskn u BO3JeHCTBHA», a TakKe ool O—72

’ MunmopdJor

JIOTHYECKOT'0 NIPOEKTHPOBAHHSI MOPCKHX MOPTOBY.

[penenbHO DomMyckKaeMble SKCIIVaTalHOHHBlE Harpy3KH Ha CYIIECT-
BYyIOILlHe I'DaBUTAIHOHHLIE NPHYAJbHBIE COOPYXKEHHS IONYCKaeTcsi yc-
TaHaBJIHBAaTh IIyT€M HX ONBITHHX OrpPy30K B COOTBETCTBHH -C
P 31.31.09—73 (cM. mpua. 1).

IMlpumevyanue. IleperpyskH OT 3KCHAyaTaUHOHHNX HArpy30K AJs pacuera
KOHCTPYKIHA COOpYXeHHH H HX OCHOBAHHH IO NepBOH rpynme NpelelbHHX COCTOS-
HHfl YYHTHBAIOTCS B COOTBETCTBHH C YKka3aHmsMu nn. 13.16(8.8), 13.21(8.13),
-113.23(8.15) n 13.24(8.16) nacrosmero PykoBoacrsa.

«Hopmsel TexHO-
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| 13.8(4.3c). Knaccupukaunss Harpy3ok H BO3JEHCTBHH Ha MOpCKHe
rHAPOTeXHHUECKHE COOPYKeHHsi npiHHuMaeTcs no riase CHull 11-6—74.
Harpysku u Bo3neHCTBHS HOAPa3fe]sAIOTCS HA NMOCTOSIHHBIE H BPEeMeEH-
Hble (AJHTe/bHBbIE, KPATKOBPEMeHHble H 0cOObIe).

TpuMeuwanue B nn 13.9(4.4c) — 13.11(4.6c) naHu Harpysk#, He npHBe-
nengple B CHuIl 11-6—74, xoTopue HeoOXOZMMO TPHHAMAaTb AONOJHHTENbHO MDH
pacyeTe MODCKHX THADOTEXHHUECKHX COOPYKeHHH.

13.9(4.4c). K nocTossHHBIM Harpy3kaMm OTHOCHTCS BeC COOpYXKEHHH
H TeXHOJIOTHYeCKoro o6opyaoBauus (CKJIaAO0B, 3CTaKajA, BArOHOONPOKH
AbIBATEJEH, MECTa PACHOJIOKEHHS KOTOPHIX Ha COODYXKEeHWH He H3Me-
HSIOTCS B IIpoLlecce 3KCIJAYaTAIHH) .

13.10(4.5¢). K BpeMeHHBIM AJHTeNbHLIM HATPY3Kav H BO3AEHCTBH-
SIM OTHOCATCA:

Harpy3KH OT TPAHCIOPTHHIX H Ieperpy30uHbiX MamHH (KOHTedHep-
HBIx Neperpyxaresieil, MOCTOBBIX, MOPTaibHHIX M KO3JIOBLIX KPaHOB,
MOrpy304HBIX MalIMH HelpephIBHOrO NeficTBHA H Jp.);

IaBleHue BOAHL.

13.11(4.6¢). K kpaTROBpeMeHHBIM Harpy3kaM OTHOCSTCA:

Harpy3xu OT CYAOB (HaBaJl, WIBaPTOBHHE H YAapHHIE);

JeJioBble Harpy3Km (TOpOLUeHHe, yAapsl JeASHBIX MOJeH H OTAe/b-
HBIX JbJHH);

BOJTHOBble Harpy3kKH.

13.12(4.7¢). Tlpu pacuete COOPYXKEHHH HarpPy3Kd H BO3AeACTBHS
HOMXHB MPHHAMATHCA B CJAEAYIOUHX COYeTAHHAX:

OCHOBHBI@ COYETaHHs, COCTABJASEMble H3 NMOCTOSHHBIX M BpPEMEHHBIX
JUINTENLHBIX HATPY30K H OLHOH H3 BO3MOMHBIX KPATKOBpPEMEHHHIX Ha-
rPV30K, KOTOpPasi B COYETAHHH C NMOCTOSIHHBIMH H BpEeMEHHBIMH JJIH-
TeJbHO JeHCTBYIOUIHMH HarpysKaMH cO3[aeT Haubojee HeGnaronpHsT-
Hble yCJ0BHsS PabOTHl COOPYXEHHS,

ocofple COYETAHHA, COCTABAfeMble W3 TNOCTOSHHBIX, BpPEMEHHBIX
IJIHTEJbHBIX, BO3MOXKHBIX KPaTKOBPEMEHHBIX H OAHOH H3 OCOGHIX Ha-
rpy3oK.

TIpumeuanusa: 1. B Tex chyuasix, KOFA3 COOTBETCTBYIOMMMH TEXHUKO-
9KOHOMHUYECKHMH pacyeTaMH MNOATBEPKAAETCHA HEJICCOO6p83HOCTb NpHMEHEHHST HC-

KYCCTBEHHHX MeTOOB pPa3pylleHHS JbAAa y COOPYXeHHS, JeEAOBHE HArpy3ke Jo-
AyCKaeTcs He YUHTHIBATb WJH OTHOCHTb K OCOGHM HATrPy3KaM.

2. llpr pacueTe KOHCTPYKIHA NpHYa/JbHHX COOPYXEHHA M MX OCHOBAaHHA Ha
ocoGoe coueTaHHE HATPy30K  HeOBXOJHMO  YuHTHBATL  TpeGOBaHHS  TJaBH
CHall I1-7—81 «CrponresscTBo B CeiicMHYECKHX pafioHax», PykoeoacTBa no yuery
CeACMHYECKHX BO3JICACTBUA NDH NPOEKTHPOBAHHH THAPOTEXHHYECKHX COOPYKEHHE X
pasa. 5 raBet CHHIT H-7—81 ¥ npyrEX HOPMATHBHHX HOKYMEHTOB IO CeficMO-
CTOAKOMY CTPOHTEJLCTBY, YTBEPXKJACHHHX H COMNIACOBAHHHX B YCTaHOBJEHHOM NO-
pAKe.

13.13(8.5). Ilpn pacuere MOpPCKHX NPHYAJbHHX COOPYKEHHH B CO-
orBeTcTBHH ¢ ykasdaHusMH raaBel CHull Ha ocHoBanus ruppoTexHu-
YeCcKHX COOPYXKEHHH cjelyeT NPHHHMATb pacueTHble 3Ha9eHHS Xapak-
TEPHCTHK TPYHTOB i€ @ M ¢ IJs pPacyeTOB COOPYXKeHHH: N0 NepBOH
rpynne npenejabHHX COCTOAHHA — tg @i M C1: MO BTOpO# rpynmne npe-
JA€JbHBIX COCTOSIHMA — tg @u H cu (@ — YroJ BHYTPEHHEro TPEHHs
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TPYHTA; ¢ — y[elbHOe CLelJeHHe). YKasaHHble XapaKTePHCTHKH Has3-
HAYal0TCs MO AAHHBLIM HHXXEHEPHO-TreOoIOTHYeCKHX H3bICKAHHH H HCCJe-
JOBaHHH I'PYHTOB, BLINOJHECHHHMX B COOTBETCTBHH C TPeGOBaHHAMH TJia-
et CHull 11-16—76, a takke [OCT 20522—75 «I'pyntel. Merton
CTaTHCTHUeCKOH 006paGOTKH Pe3y/bTaToB oOflpefeseHHH XapakTepuc-
TUK>.

INpumevarne. B Tex cayuasx, koraa B pafioHe NpOEKTHPYEMOTo NPHYAJIbLHO-
ro COOPYXEHHS] HMEIOTCS aHAJNOTrHYHHE MO KOHCTPYKIMH H TeOJIOTHYECKHM YCJIOBHAM
NpUYasbHEIE COOPYXEHHs, PACCYATAHHHE NO HOPMATHBHHIM CJABHFOBRIM XapaKTepHC-
THKaM TPYHTOB OCHOBAHMS M 3aCHNKH, C NOAOXKHTENbHHM H AJHTEIbHHM ONHTOM
9KCIIYaTalHH, a TaKike BHIMOJMHEHO 60/bIOe H CTATHCTHIECKH O0GOCHOBaHHOe KOJHYe-
CTBO J260DAaTOPHBEIX HCHBITAHHE MPOG, XOMYCKAeTCs MPHHUMATb DACUETHHE CABHCOBHE
\2PaKTEPHCTHKH TPYHTOB, PABHLIE HOPMAaTHBHBIM, ¢ KOI(@HIHEHTOM Ge30MacHOCTH
10 TPEHHIO H CUelJIeHHIO, PaBHHM €XHHHIE.

13.14(8.6, 4.2c). Pacuer Hecymux KOHCTPYKUHH MOPCKHX NpHYaJb-
HBIX COODYXEHHH JO0JKEeH IPOH3BOAHTLCS Ha HArpy3kH, AeficTByrouiue
B NEPHOA CTPOHTE/bCTBA, IKCIIYaTAUHH H PEMOHTA COOPYXKEHHH.

Pacuer Ha NIPOYHOCTb KOHCTPYKUHKH, pabOTAIONIMX B YCJIOBHSX CJI0XK-
HOTO HanpsKeHHOTO COCTOSIHHs (COOPVIKeHHS, B3aHMOAeHCTBYIOLIHE
¢ TPYHTOM), AJI KOTOPBIX ellle He paspaboTaHbl CHOCOGH! ONpeReNeHUS
YCHJIHH M HaIpPSIXKEHHH C yueToM Heynpyrux AedopMaiHii, fonyckaer-
csl HPOK3BOAMUTHL HCXOAA H3 YCJOBHH, IPDH KOTOPHX HaubOJblnHe Ha-
OPSIKEHHS, onpe/essieMbie N0 YNPYrod cTaiHH paGoTH, He NMPEBHIIAIT
COOTBETCTBYIOUIHX PAcyeTHbIX CONPOTHBJIEHHN:

Si<?, [3(1)]

rfie S;— pacyeTHOE ycHJIHE B 3JeMeHTe (KOHCTPYKIHH);
@ — pacueTHasi HeCyillast CHOCOGHOCTb 3JIeMEHTa (KOHCTPYKUHH).

13.15(8.7). PacuyeTHas Hecymas CIOCOGHOCTH 3J€EMEHTA (KOHCTPYK-
UHH) ONpejieNsieTCsy B 3aBHCHMOCTH OT MaTepHala, XapakTepa BO3-
neHACTBYIOIEro YCHAHsA (CKaTHe, PacTsXeHHe, H3THO, BHELEHTPEHHOe
CKATHE HJH PACTAXKEHHE C OTHOCHTENHHO GOABLINMM WM MalbiM 3KC-
HEHTPHUCUTETOM) H (POPMEI CEueHHs 3JeMeHTa no TpeGoBaHHSM COOT-
sercTByiomux rias CHHII (cm. nmpua. 1) ¢ npuMeHeHHeM pacueTHBIX
XapaKTePHCTHK MAaTepHajioB H COOTBETCTBYIOIIHX KO3(p(HIHEHTOB ycC-
JOBHH pabOTHI, periaMeHTHDYeMBIX H 3aNHCAaHHBIX B NpPaBodl 4YacTH
pacuetabix popmya CHHIT.

13.16(8.8). Pacuernoe ycunue Si [cm. m. 13.14(8.6)], paccmarpn-
BaeMoe II0 OJHOMY H3 mMoKasartesedl (H3rubaiomwuii mMomeHT M;, nome-
peunas cuna @, npoponbHas chia Ni) H NPHHHMaeMoe A pacyera
KOHCTPYKIHI COOPYKEeHHH H HX 3JIeMEHTOB IO NePBOH Ipynne npeaeib-
HBIX COCTOSIHHH, ompejensercs no ¢opmyJe

Si=kyn.nm,S, [4(2)]

rae k, — Ko3pPHUHEHT HaNeKHOCTH, VUHTHIBAIOLIHI CTENEeHb OTBET-
CTBEHHOCTH M KJAACC KanUTaJbHOCTH coopyxkenus. [{as coo-
pyxennit: 1 knacca — 1,25; Il xnacca — 1,20; II1 kaacca —
1,15; IV knacca — 1,10;
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. — KO3 (HUIHEHT COYeTaHUs HATPYy30K, MDUHUMAaeMBli PaBHbIM:
JJIs OCHOBHOTO coueraHwsi Harpvsok — 1,0; aaa oco6oro
couyeTaHHs Harpy3ok — 0,9; AJsa coueTaHHs HArpy3OK B Ie-
puoj cTpouTenscTsa — 0,95;

n — Ko3(pPHUHEHT Neperpy3kd, NPHHUMAaeMbii NS MOPCKHX
NpHYaJbHBEIX COOPYXKEHHHA paBHbIM 1,25;

iy — AOTOJHHUTEJNbHBIH K03} HIHEHT yCAOBHH pPabGOTHl, YUHTHIBA-
0IuA 0COGEHHOCTH JeACTBHTEILHON pabOTH 3JeMeHTa KOH-
CTPYKIIMH H HEKOTOpble YCJOBHbIC MPEANOCHIJIKH €ro pacuer-
HO# cxeMbl, MpHHHUMaeMbiii 1o Taba. 13(3), 14(4) u 15(5);

S —ycunue (M, Q, N), noaydeHHoe M3 pacuera KOHCTPYKIMH,
BHIIOJHEHHOTO COTJIACHO VKAa3aHHAM HacTosulero PyKoBOA-
CTBA W JAPYTHX HOPMAaTHBHO-TEXHHYECKHX JOKYMEHTOB {CM.
npuJ. 1) ¢ BBeJleHHEeM 3HAUEHHH 3KCINIYyaTAallHOHHBIX Harpy-
30K H XapakTePHCTHK I'DYHTOB B COOTBeTCTBHMH C¢ TpeboBa-
nuamu nn. 13.7(8.4) u 13.13(8.5).

Ta6auma 13(3)

Jonoanureab-
IIpuunHa pa3pymieHHs: CTAJbHHX HE# k03¢ dH-
5JIEMEHTOB KOHCTPYKIHH LIIHeHT YCJIOBHH
paboTH my
NpokarHas cTaixb
PacraxeHre, cxaTde, H3ru6, cpes, CMATHE TOPUEBOH IO- 0,95
BEPXHOCTH (IpH HaJHYHH [DHTOHKH), CMSTHE MeCTHOe HpH IJIOT-
HOM KacCaHHH
To e, OTIHBOK H3 YIJepPOJHCTOR CTaJH AJd MapoK:
15J1 u 25J1 0,90
35J1 u 4571 1,00
BoaToBme coexHHEHHS
Pacraxenne 1,00
Cpez 1,00
CMsiTHe 0,85

ITpameuanune. IIpn pacuere cTajbHHX KOHCTPYKUHH Ha ocCOObHe COUETaHHSA
Harpy3ok ko3G¢HIHeHT my clefyeT YMHoxaTh Ha 0,85.

Tabamoa 14(4)

JlonoJxuTeNn-
IlpuunHa paspymeHHs OeTOHHHX HHHA K03 ¢u-
3JeMEeHTOB KOHCTPYKHHH LIHEeHT YCJIOBHMA
paboTH my
JlocTHXKeHHe O6eTOHOM  pacueTHOTO  CONPOTHBJCHHS NpH 085
CXKaTHH
JlocTHKeHne 6eTOHOM PacyeTHOro CONPOTHBJIEHHS NpPH pacTd- 0,90

KeHun (H3THO)
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Tab6anma 15(5)

Honoauu-
TEJIbHH A
[lo3imus [NpuunHa paspyllleHHsa Ke/le306eTOHHHX K03 punE-
3JE€MEHTOB KOHCTPYKIMH ©HT
ycoBHHA
paboTH m,
1 Joctrxenne GeToHOM npelea DPOYHOCTH IIPH CKATHH
H apMaTypoil Ipejiella OPOYHOCTH NPH PACTANKEHHH
a) B CXAaTHX 3JeMEHTax
IJIsi CTEPXKHEBOH apMAaTYPH KJacCOB:
A-1, A-1I, A-IIT 10,90
A-lV 0,85
AV 0,80
IJisi IPOBOJIOUHOH aPMATYPH KJaCCOB:
B-1I, Bp-II 0,95
6) B pacTAHYTHX 3JeMeHTax
AJIS CTePIKHEBOH apMaTypH KJAAcCOB:
A-1, A-II, A-III 1,05
A1V, AV 0,95
AJ¥ MPOBOJOYHOA apMaTyphl KJIacCOB: 1,20
B-II, Bp-II
B) B OCT&JbHHX 3JIeMEHTax
[J51 CTep3KHEBOA apMaTypH KJacCOB:
Al A-II, AT 1,00
A-1vV, AV 0,90
A-Ills 1,00
IJisi TPOBOJOYHOA apMaTYPH KJIACCOB:
B-11, Bp-II 1,05
2 JlocTHXKeHHe OeTOHOM Npejesa MNPOYHOCTH NPH pacrsd-
JKEHHH Ha JeACTBHE NonepevyHOH CHIH
a) co6alofieHHe YCJIOBHA Ha HefiCTBHE MOMepPedHOR CHIIH 1,00
6) cobJylofeHHe YCJIOBHA NO KOHCTPYKTHBHOMY apMHpO- 1,00
BaHHIO
B) pAacueT 3JEMEHTOB C NMONePeyHol apMaTypoH 1,00

C yueToM TOrO, yTO OmNpejiejieHHe pacueTHHIX Harpysoxk (pacuer-
HHX YCHJIHH) JJis [PHYaJbHHX COOPYXKEHHH, B3aHMOJEHCTBYIOMIMX
C TPYHTOM, NpH AHddepeHuEpoBanHOA cucTeMe KO03(pdHUMEHTOB nepe-
TPY3KH BbI3bIBA€T 3HAUHTEJbHbLIC 3aTpPyJHEHHs, MPHHAT HaHboJee
peaJbHbIH H yNPOIIEHHBH IHyTb BBEJAEHHS CpPeZHEeB3BeIIeHHOre Ko3g-
¢GunHeHTa mneperpyskd K BeAHUMHaM ycuauii S (M, Q, N), neficrsy
IOUHX B 3JeMEHTaX KOHCTPYKIHH 4 NOJYYeHHHX H3 pacyeTa HOpMa-
THBHHIX 3KCINIyaTallHOHHBIX HATPY30K H N0 COOTBETCTBYIOLIMM Xapak-
TEDHCTHKAM TPYHTOB IJAsi NEPBOH rpynnbl HNpellefbHBIX COCTOSAHHMA
[em. nosichenust B m. 13.13(8.5)]. Amanus pacueroB NMOKa3LIBAeT, YTO,
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KpoMe cpeXHeB3BEeIIEHHOro Ko3(¢HIHeHTa neperpyssu n==1,25, Heob6-
XOJHMO BBOJHTb JONOJHHTENbHBIN K03(hdunnedT ycaoBuit paboThl iy,
VUUTHIBAIOMIHE YCJAOBHOCTh METOAA pacdera KOHCTPYKiui, B3aHMO-
JNeHCTBYIOIHX C TDYHTOM.

13.17(8.9). Pacuer ceuenmii CTaJbHBIX 3JIEMEHTOB KOHCTPYKIUH
MOPCKHX NpPHYAJbHBIX COOPYXKEHHH CjefyeT BLINOJHATh B COOTBETCT-
BHH ¢ Tpeboanusmu CHull 11-23—81 «Cranbubie koHCTpYKIHA>. [IpH
S5TOM pacUeTHl CEUEHHH 3JeMEeHTOB CJIeNyeT BHINOJHATL no GopMyaam
CHuIl Ha cTaJibHBle KOHCTPYKIHH C IIDUMEHEHHeM DacuyeTHbIX YCHJHH,
onpexensieMblx no ¢opmyne [4(2)] nacrosuero Pykosoacrsa.

13.18(8.10). Beronnbie u xene300eTOHHbIE 3JIeMEHTH KOHCTPYK-
IHH HPHYAJbHBIX COOPYXKEHHH CJellyeT PacCYHTHIBaTb B COOTBEFCTBHU
¢ TpeboannsiMu CHull 11-56—77 «BeroHHHe H XKesne306eTOHHBIE KOH-
CTPYKUHH MMAPOTeXHHUeCKHX coopyxerHit» u CHull I1-21—75 «beTon-
Hble ¥ XKeJe306eTOHHBIe KOHCTPYKIIHH» COTJIACHO JaHHbIM Taba. 16(6).

Tabauua 16(6)

HopmaTtupumit
Beronnne H XeJeso- p
GeTOHHHE 3/eMEeHTH HanpsxenHoe JOKyMEHT, 1o Buau Bumos-
xoucTpykmah coopyse. | COCTOSHEE SeMeH- KOTOPOMY HEEMEX
HHt H (opMa ceueHHs TOB KOHCTPYKIHH BHIOJAACTCH pacueros
pacuer

1. Bce 3seMeHTHI KOHCT-

TeJIbHO nanpmxem{ux KOH-
CTPYKIM#, a TaKXe TaB-

HHA KaK MNpeABapHTENbHO
HanpsAXeHHHe, TaK H 6e3
npeBapHTe/LHOr0 HaNps-

PYKIHH cJienyer
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H3ru6, BHeLEHT-

peHHOe CiXKaTHe HJIH
pacTsikedHe C OT-

LeHTpaJibHOe pacTd-
JXeHHe, KpyueHHe C
H3rAGOM  (caoXHOe

CHaull I1-56—77 Pacuern npos-

pykuHii Ge3 mpeABapHTEJb- pPeHHOE CHKATHE HJIH HOCTH, HIHPHHH
HOrO HamnpsiXKeHHs, 3a HC- pAacTAXeHHe C OT- PACKPHITHSI HOp-
KAIOUEHHEM YKa3aHHHX B HOCHTENbHO  GOJMb- MaJbHHX  Tpe-
no3. 2 IIHM HJAA  MaJHM MHH, paedopMa-
IKCHEATPHCHTETOM H uEf  Ha TeMIe-

LeHTpaJbHOE  pac- paTypHO-BJIaXK-
TSKEHHe HOCTHHE BO3Jef-
CTBHS, Ha BH-
HOCJIHBOCTb [IPH
qHCIe  UHKJOB

3arpyKeHHs

2-10° u Goaee

2. dDjeMeHTH npeasapH- H3ru6, BHeleHT- CHHIT 11-21—75  PacuetH npou-

HocTH, no o6pa-
30BaHHIO  Tpe-

pOBHE, ABYTABPOBHE, pe6- HOCHTeJbHO  60Jb- UHH, MO 3aKpH-
PHCTHe, NyCTOTeJINe, KPyr- IIHM H MalHM 3KC- THIO (32XaTHIO)
JHe H KoJblleBHe cede- LEHTPHCHTETOM, HOPMaJbHHX H

HAKJOHHHX Tpe-
IHH, Ha TpoO-
JAaBJHBaHHe, HA

KeHHS HanmpsnKeHHOE  CO- OTPHIB  3aKJaf-
CTOsIHHE) HHX JieTajled KO-
POTRHX KOHCO-

ner

Pacuersl ceueHHH 371eMeHTOB GeTOHHHX H Xele300eTOHHBIX KOHCT-
BHIBOJMHATL 10 ¢opmynam CHull 1I-56—77 4
CHaII 11-21—75 ¢ yueToM npeayCMOTPeHHHX HMH KO3(QHHHEHTOB
ycaoBHA paboTel H ¢ 3ameHoi aeeodt yactu dopmya CHuIT BesndnnoH
pacueTHOro ycuaus Si, onpeneasemoi no popmyie [4(2)].



13.19(8.11). Pacuerhl GeTOHHHIX H Ke/ie306eTOHHHX 3JeMEHTOB
KOHCTPYKUMA MODCKHX NPHYaJbHHX COOPYXKEHHH N[O BTOPO#A TIpynme
npeleJbHBIX COCTOSIHHHA [MO JedopmauusiM, 06pa30OBaHHIO, PaCKPHITHIO
HJH 33KPHITHIO (32)KaTHIO) HOPDMAaJbHHX U HAKJIOHHBIX TPEUIHH] CJe-
aveT Bumnogusath no CHuIl I1-56—77, CHull 11-21—75 u PykoBoact-
By K CHull Ba ycuins, nojydeHHble CTATHYECKHMH pacyeTaMH, Bhi-
NOJIHEHHBIMH C yueToM Tpe6GoBanuii nm. 13.7(8.4) u 13.13(8.5).

13.20(8.12). Ilpu pacuere ycTOAYHBOCTH (mepBasi IPynna npexefb-
HBIX COCTOSIHMA) MODCKHMX NDHYAJIbHHX COOPYIKEHHIl H HX 3JIEeMEeHTOB
(KpoMe pacueTOB YCTOHYHBOCTH aHKEPHMX CTEHOK H NJHT) AOKHO
OBITh BBIMOJIHEHO YCJOBHE

Ncns[<Ryn1x [5(3)]

ri€ Negsi — pacueTHoe 3HaUEeHHE CYMMBl CABHTAIOMIHX KOHCTPYKLHIO
(J1eMeHT) cHa WIH MOMeHTOB (pHc. 3);
Ryx1 — pacueTHoe 3HaueHHe CYMMBI YJepPKHBAIOMKX KOHCTPYK-
IMIO (2JIEMEHT) CHJI HJIM MOMEHTOB (cM. puc. 3).

; Kopdon rrnﬁ'%;
.?:;:-—:___—:_: \ p} d’”
ty
13
jZﬂ”” Ai’:‘ Neqp
~ = N

Puc. 3. CxemMa K pacueTy YCTOHYHBOCTH COOPYKEHHA

13.21(8.13). PacueTHule 3HaueHHsi CABHIAOMUX CHI (MOMEHTOB)
Nens 1 Ompegensiorest no gopmydae [cM. Takke n. 13.20(8.12) ]

Newi=ncnmy Negs, {6(4)]

rae nc H 1 — TO Xe, uTo B 1. 13.16(8.8);

m; — KONOJHUTENbHHH KO3QPRUHEHT YCAOBHA paboThl, Ha3na-
yaemsei#t mo tabua. 17(7);

Necgs — CABHTaONHE CHIBI HIH MOMEHTHI, OfipefelsieMble 0 yKa-
3aHHAM HacTosulero PykKoBojcTBa MW BEJIOMCTBEHHBIX
HODMATHBHO-TEXHHYECKHX NOKYMEHTOB (CM. mpua. 1) ¢
NpUMEHEHHEeM B pacyeTax 3HayeHWM HArpy3oK H Xapak-
TEPHCTHK TPYHTOB C ydeToM TpeGoBanu#i mm. 13.7(8.4) u
13.13(8.5).
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Tabauma 17(7)

rae

62

COOpYKeHHH 110 MEeTORy IVIYOWHHOrO BHmopa (Meron
TepcepaHnoBa)

Jlonoauutess-
. HHE Kos(pdu-
Iloau- ITpHuyHa MOTEpH YCTOHYHBOCTH COOPYKEHHS unexg‘)(p
nHd HJIH OCHOBaHHA yeaoBHit
paboTH rmiy
1 TToTeps YCTOHIMBOCTH COOPYIKEHHH NPH CKOJbXEHHH 0,95
O 1JOCKOCTH (DJVIOCKHH CIBUT) H OCHOBaHHH mpHYalb-
HHX COOPYXeHHN Ha rAyGHHHHH CABHT @O JIOMaHHM
(bUKCHPOBAHHEM) TIOBEPXHOCTAM CKOJbIKEHHS B YCJO-
BHSX IJIOCKOH 3aiauu
2 IMorepst ycTofUHBOCTH OCHOBaHHI TNPHYAJBHHX COOPY- 0,75
JKeHAN H NOANPHYAJLHHX OTKOCOB (Ha OrpaHHYeHHOM
ydacTKe MeXAYy ONOpaMH) Ha FJAYOHHHHE CHBHT MO
KPYIJONHAHHAPAYECKAM OOBEPXHOCTAM CKOJbXEHH B
YCJAOBHAX IJIOCKOH 3ajaul
3 ITorepst yCTORYHBOCTH OCHOBaHHA NPHYAJLHHX COOPY- 0,80
WeHAH H NOANPHYAJLHHX OTKOCOB (HA OrpaHHYEHHOM
yyacTke MeXAy ONOpaMH) Ha rAyGHHHHA CJBHT N0
KPYrAOUMRHAPUICCKAM U[OBEPXHOCTAM CKONLMEHHA B
YCIOBHAX HPOCTPAHCTBEHHOH 3afa4H, a TakKe C Yyue-
TOM BJHAHHA CHEMJCHHSA TPYHTA W nNepepesnBanus cBai
B YCJIOBHAX NJIOCKOA 3afaud
4 [Moteps YCTOAYMBOCTH COOPYKEHHST OT ONPOKHAHBAHHS 1,20
BOKpYT pebpa BpalieHus
5 TloTepsn yCTOHUMBOCTH HENOJHOCTHIO 3alIeMJSHHOH JH- 1,05
HeBOA CTEHKH 6OJbBEeDKOB IPH IIOBOPOTE BOKDPYr TOYKH
KPEIJICHHS aHKepa
6 Hoteps yCTOHYMBOCTH MAacCHBA rpyHTa, OOeCHeIHBAIO- 1,20
HIero aHKEpPHOEe KpeluieHHe KOHCTPYKUME THHA <«60Jb-
Bepk» (rAyOHHHBIA CABHT)
7 [Torepss yCTOAYMBOCTH AHKEPHOH CTEHKH 3aaHKepeH- 1,50
HbIX 60/1bBEPKOB
8 Iorepst ycTOAYHBOCTH aHKEPHHIX MJHT 1,55
9 [Torepst ycTOWUHBOCTH IPaBUTALHOHHHIX [PHUAJbHBIX 0,80

13.22(8.14). PacueTHHe 3HAUeHHS Y/IePKHBAIOILHX CHI (MOMEHTOB)

m
Rynl'——"-TRyn,
H

Ryx1 onpenensiotest o dopmydae [eM. rakxke m. 13.20(8.12)]

[7(5)]

m — K03¢hGHUUHEHT ycAOBHA paGoTh, NPHHHMaeMHH MO yKasa-

gusM raaeu CHull II-16—76 ana mOpPTOBHIX COOPYKeHMH

paBabM 1,15;

ks — TO Xe, uTo B 1. 13.16(8.8);

Ryx — yZAep:KUBaIOLIHe CHJIbl HIH MOMEHTH, oflpeJiessieMbie 10 yKa-
3aHHSIM HacTosiuero PykoBoAcTBa H BENOMCTBEHHBIX HOp-
MAaTHBHO-TEXHHYECKHX JOKYMEHTOB (cM. mpua. 1) c npume-

HeHHeM B pacyeTax 3HAYeHHH HarpysoK H

XapaKTepPUCTHK

rPYHTOB B COOTBeTCTBHH ¢ TpeboBamuamu mmn. 13.7(8.4) n

13.13(8.5).



13.23(8.15). Ilpu pacuere oOLieft YCTOHYUBOCTH COOPYXKEHHH IO
cxeMe rAyOWHHOIO CABHIa B NPEANOJIONKEHHH CKOJIbXKeHHA N0 KpYrio-
HHIHHAPHYECKHM NOBepXHOCTSIM (MeTox ‘Tepuarsu) HoskHO GBITH Bbi-
MOJIHEHO yCJOBHE

nc nmu McnaéTmﬂ‘Myll, [8(6)]

rie Nne, n, ks — 10 Xe, a0 B 1. 13.16(8.8);
My — JOTIONHHATENIbHBIA KO3 GHIUEHT YCIOBHH paboTH, NpH-
HEMaeMbli mo Ta6ua. 17(7), nos. 2;
m — 1o XKe, yTO B . 13.22(8.14);
Mecge B My, — COOTBETCTBEHHO CYMMBI MOMEHTOB CABHTAIOMMX U YAEP-
XKHMBAJOUWUX CHJ OTHOCHTEJIbHO KPHTHYECKOro LEeHTpa
OKPYKHOCTH CKOJIbXKEHHS, OllpefesisieMble B COOTBETCE-
BUM c Tpe6GoaHusmu nm. 13.21(8.13) u 13.22(8.14)
no opmynaMm (cM. Trakxke puc. 4)

1111

Legpe

ST /
(g‘.msatlﬂ,

o

JNBRRESTHARNNRANT YRAN
<

yl_si,,(x Jifﬂsa

&

Puc. 4. CxeMa x pacuery obmedl ycToRSMBOCTH COODYXEHHs B NPEANOJO-
XKEHHH CKOJIbXEHHS N0 KPYIJIONHIHHADPUIECKHM NOBEPXHOCTAM

My =R g;sina; + 2 W;z;; [9)
My =RI[D gicos a;tgoa+ Deual; + X Qeails [10]

cie R — pajuyc OKpYKHOCTH CKOJIbXKEHH;

g i — CYMMapHH# BeC cJi0eB TPYHTA, 3JIEMEHTOB KOHCTPYKLUHH CO-
OpPYXKEHHSl H BPEMEHHO# 5KCIJYaTalHOHHOH HArpy3KH B npe-
aenax i-# noJocH;

@ ; — YIOJ HAKJIOHA K TOPM3OHTAJH KacaTeJbHOH, MNPOBEAECHHOMH
K AYTe CKOJIbXKCHUS B TOUKE IepeceyeHHs ee C JIMHHed Aei-
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CTBHS CHJB g;, a TaKXe Yroj MeXAy BePTHKalJbl0 H pa-
JHycOM R, NpOXOASUIMM Yepe3 YKa3aHHYIO TOUKY MOX i-#
NOJIOCOH;

ai:arcsin%; [11]

r; — paccTosiHHe IO rOpH3OHTaJlH OT ueHTpa Bpawmendss O 1o
JIUHWH HeACTBHSA CHJBI g; ;

%71 M Cj1— COOTBETCTBEHHO YroJ BHYTPEHHEro TPEHHs H CUEIVIEHHE
B OCHOBaHHUH i-# NOJIOCH;
! ;— AJIHHA IyrH O OCHOB@HHIO TIOJIOCH;

W ; — NONONHHTEJ]bHOE THAPOAHHAMHYECKOE JaBJjieHHe, BeJHYHHA
KOTOpOTO omnpegensieTcss Mo ykasamduam n. 13.28(8.19) Ha-
crosimero PykoBoacTBa;

2 ;— PaccTosiHHe OT yPOBHS TOYKH BpaliieHHs N0 cHan W; ;

Q cs ;— NpHBeleHHast K 1 NOT. M COOPYJKEHHSI CHJIa CONPOTHBJIEHHS
CABHTY N0 NMOBEPXHOCTH CKOJIbXKEHHsl 32 CUET COMpOTHBIE-
HHSl H3JIOMY cBafl, 3a6HTHIX HH:Ke MOBEPXHOCTH CKOJIbXe-
HHs Ha rayOHHY fn; peKOMeHAyeTCsi 3HaueHHe Qs ; Ompee-
aate no Pykosomcrsy ¥ CHull 11-16—76; ponyckaercs
onpeaessaTh Qcs ; N0 hopMmyTe

4M,
ani:—:‘_‘ts—z‘!’; [12}

M, — H3THOAIOWIHA MOMEHT B CBae HHXKe NOBEPXHOCTH CKOJbXe-
HHsl, 3HaYeHHEe KOTOPOro NPUHHMAETCS H3 ABYX YCJOBHH: H3
YCJOBHSI NPOYHOCTH KeJe300eTOHHOTO CedeHHsi, onmperense-
moit o ¢opmyae CHull 11-56—77, uan 3 ycioBRs 3auieM-
JIEHHSI CBAH HHIXKE€ IOBEPXHOCTH CKOJbXeHHs f;==1n/1,25

no ¢opmynae

(6p — 9a) Lo £

Moy = : : [13]

B pacyeT NPHHAMAETCS MeHbllee H3 HOJYYeHHHX 3HaueHHH;
cp — TO Xe, 9To B 1. 13.35(8.25);
0, — TO Xe, uto B 1. 13.30(8.20);
lc— pJHHa yyactka, B npeliesiax KOTOPOro Ha CBal0 Nepefaercs ak-
THBHOE H NacCHBHOE AaBjieHHe TPyHTa. B 3aBHCHMOCTH OT pac-
CcTosInAA L MeXpxy OcsiMH cBafi BAOJL JIHHHH KOPAOHA l. NPHHH-
maercsi: npH L<<3d, I.=L; npu L>3dcs Ic==3d.. 3aeco
d.; — A¥aMeTp WJM CTOPDOHA NPSIMOYTOJIbHOTO CeYeHHs CBaw,
npu 3ToM dea<<1,0 M;
t; — TOJIOBHHA JJIMHB M30THYTOM YAaCTH CBAH MEXAY IOBEPXHOCTAMM
sameMaennst (puc. 5); ts=718Mcs/ (5p —0C,)lc;
iy — paccTOsiHHe OT TNOBEPXHOCTH CKOJBXKEHHs A0 TOpLa cBaH (cM
pHc. 5).
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MpuMmeuvanusa: 1. Jlag nHaGepeXHHX-3CTaKajl Ha CBaAx-o6oJouKkax, HMeIO-
mHX janaMerp Godee 1 M, ONpeleiIfiOTCA: YCTOHIHBOCTL OCHOBAHASl COODYXKEHHS
(KpHBas CKOJIbJKEHHS He HepepesaeT ONOPH), YCTORUHBOCTbD HOANPHYAJLHOIO OTKOCA
(KpUBAsi CKOJIbIKEHHs TPOBOXHTCS uepe3 THUJIOBOR KOHel CTEHKH CONPSXKEHHS MHJH
THJIOBOH KOHel BEepPXHEro CTPOeHHs1) H
TOHOJIHATEJIbHHE YCHJIHA, KOTOPHe Ie-
peRaTcid HAa OMOpPH NPH  BO3MOKHOM
HapylleHHH YCTOAYHBOCTH HOANPHYAJb- a)
HOro OTKOCa, omnpeResieHHOH H3 pemie-
dAHA [JOCKOH 3ajaud H BHIIOJHEHHSA
pacuera YCTOHYHBOCTH HOAUIPHYAJNbHOTO
DTKOCA B YCJIOBHfIX NPOCTPAaHCTBEHHOHN
3ajayH.

TIpn HeBHINOJHEHHH YCJIOBHS YCTOH-
YHBOCTH MNOJNPHYAJbHOIO OTKOCA B yc-
JOBHAX IWIOCKOH 3afayd IPOH3BOAST
pacyer YCTOHYHBOCTH 9acTH OTKOCa,
PacCroJOXKeHHOH MeXJy COCeJIHHMH Io-
NepeyHHIMA PAAaMy Onop, B YCJIOBHAX
npocrpaHcTBeruofl 3afadn [cM. npuM. 2

1
!
|
l
|

Prc. 5. CxeMa paGoTu cBaH, nmepepesa- Puc. 6. CxeMa HapyleHHSI YCTOHYHBOC-
eMOll IOBEPXHOCTBIO CKOJbIKEHHA, MpH TH OTKOCa MeXAY onopaMH
HapyieHHd oGmIed yCTOAYMBOCTH OCHO-

BaHUA COODYKEHHS

k nm. 13.23(8.15) u puc. 6,6]. Ilpu sToM cuam Tperus T, AefCTBYIOIHe MO TOPHAM
paccMaTpHBaeMOR YacTH OTKOCa, He MAOJKHH INPEBOCXOJHTb 0O BEJNHYHHE CyMMap-
HOHl BeMHYHHH cul E,; NaccHBHOro jasjienusi, AeACTBYIOIUHX Ha ONMOPH MO HX OCH
'OT JIMHAH OTKOCZ A0 OKPYXKHOCTH CKOJbXKEHHS B IIpejlefax INHDHHH OHOPH, T. €. T
<Z2Ep;, tne E p;=0bhiop; d (d — napyxmmit amaMerp omopu; Ep; B paccmar-
PHBAEMOM cCJyuae OIHOBPEMECHHO SABJAAETCH JONOJHHTEJLHON HArpyskofi Ha OmOpY).

2. Ilpn HanHuHM noO AJIMHE NPHYaJLHOTO (PPOHTA OTAENLHHX YJYaCTKOB OrpPaHH-
YEHHOTO NpPOTSKeHHs (AJHHA He Gojlee LIHPHHH MAacCHBA), AJA KOTODHX B YCJIOBHSX
NJI0CKOA 3aJaud He BHNoJHAETCS TpeGoaHne dopmynn [8(6)], pacuer momyckaercs
IIPOH3BOJAHTb N0 CXeMe HPOCTPAaHCTBEeHHOTrO peHieHHs 3ajadd. B 3ToM ciyuae cocen-
HHe NpOTSAXeHHHEe MacCHBH TIPYHTa ROJKHH OHTh YCTORUHBHMH H3 ycnoBHS ¢hop-
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mMyas [8(6)]. B cayyae NMpOCTpAaHCTBEHHOTO pellleHHst 3afadd, KpPoMe CHJ, JAefcT-
BYIOIHX 0O NOBEPXHOCTH CKOJbXKEHHS, YYHTHBAIOTCA CHJH TPeHHS H cuemienus T,
pa3BUBAIONIHECS [0 TOPLEBHM IIOBEPXHOCTSIM PacCMaTpHBAEMOrO MAaccHBa TIpyHTa
(cM. pue. 6,6). C HeKOTOPHIM 3aMacOM HPHHHMAKT, 9T0 CHAH TPEHHAS BO3HHKAIOT OT
JdefiCTBHS HA TOpILEBble NMOBEPXHOCTH AKTHBHOIO JAaBJ€HAS TPYHTA. YCJOBHe YCTOM-
YHBOCTH NpOBepAnoT no dopmyse [8(6)], npuHHmas B HeH 3HaueHHe miy 1O
Ta6a. 17(7), mo3. 3 W yBeJHuHBas BeJWIHHY Myx Ha JONOJHATENLHBIA YAEPKH-
Baromufi MoMeHT Myy.y=23T;ry; /L (2T;r;; — YAEPXKHBAIOIIAE MOMEHT OT CHJ,
JeliCTBYIOINHX N0 OJHOH M3 TOPHEBHX MOBEPXHOCTEH paccMaTpPHBAEMOro MacCHBA
rpyHra; T; =Eg;tg @; -}c; ®; — PpaBHOJEHCTBYIOIIASA CHJA TPEHHs H CIENJCHHA
Ha YyYacTke IMIOIHAAH ; TOPUEBOH NOBEPXHOCTH MaccHBa rpyHTa; E,;— cH1Ia ak-
THBHOTO JaBJIEHHS HA IVIOWAAH ©;; Iy~ NJAe40 CHIN T; OTHOCHTEJbHO KPHTHYEC-
KOTO LeHTpa OKPYXHOCTH CKONbXeHHs; L — paHHa paccmMaTpHBaeMoro MaccHBa
IPyHTa).

3. Pacuethl ofmiefi yCTOHWYHBOCTH INpHYaJbHHX COODYIKEHHH IO  CXeMe TJIyOHH-
HOTO CIABHra NO KPYIJIOHHJIHHIDHUECKHM MOBEDXHOCTAM CKOJbMKEHHS CcJeJyeT, Kak
NpPaBHJIO, BHOOJHATL Ha DBM.

13.24(8.16). Ilpu HaMHYUH B OCHOBAHHH COOPY3KEHHS HpPOCJI0eB 6O-
Jiee Caboro rpyHTa N0 CPaBHCHHIO ¢ OCHOBHOH MaccOH, BRZOJb KOTO-
PbiIX MOXeT NPOH30HTH CKOJIbXXeHHe, OOIlYyI0 YCTOHYHBOCTb PEKOMEH-
AyeTcsi pacCUHTHIBATL MO cxeMe IMIyOMHHOIO CABHra B IpeANOJIONKe-
HHH CKOJIbXKEHHS MO JOMaHBM ((pHKCHPDOBAHHHIM) MOBEPXHOCTAM
(pHc. 7) 43 ycaoBus

Nchmy chs< %Ryn » [14(7)]

rae ne, n, k; — 10 Xke, uTo B 1. 13.16(8.8);
My — AONOJHHTENbHHHA KO3 GHUHEHT YCJAOBUH paboTHl, HpH-
HHMaeMHii no taéa. 17(7), nos. 1;
m — T0 Xe, 4T0 B 1. 13.22(8.14) ¢
Rene ¥ Ryy — CYMMB TOPH30HTAJIbHHX NPOEKHHA peakuufi OCHOBA-
HHsI, IPEACTABJSAIONHUX COOTBETCTBEHHO CABHralONIHe H
YAepXKHBAIOLIHE CHJBI, ONpelelsieMble B COOTBETCTBHH
¢ Tpeb6oBammsiMu nn. 13.21(8.13) u 13.22(8.14) mo

¢opmysnam: _

a) ass GJIOKOB, CTOJI3AIOMWIHX MO MNOBEPXHOCTH CKOJbXKEHHs BHHS:
‘ npa 0; >qu
Rew—2(G;—cib;itgh;)tg (0 — o, n ' [15])
Ryx— 2cuby; (16}
npu 6; <<qur

Rys=2(Gi—c;bitg b tg (os1 — 8)) + X ca by; [1n
6) Axnst 6JIOKOB, ABHXYIIHXCS IO MOBEPXHOCTH CKOJIbKEHHS BBePX,
Rya=2(Gi+cnbitg b)) tg (o +0) + Dea by, [18]

rie G; —Bec i-To GiOKa C OZHOPOXHHM OCHOBZHHEM C Y4eTOM Beca
TPyHTa, Beca MaTepHasla COOPYXKEHHs H BHEIIHHX Harpy-
30K;
Cjl U §;— COOTBETCTBEHHO CLEIJICHHE H Yroj BHYTPEHHEro TpPeHHd
B OCHOBAHMH PacCMaTPHBaeMoOro 0JI0Ka;
b ; — mmpHHa paccMaTpHBaeMOro 6J10Ka;
8 ; — yroJ HakJoHa i-H NJOCKOCTH CKOJIbXKEHHsI K TOPH3OHTY.
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IlpuMezanusa: 1. BpemeHHHe HarpyskH y4HTHBAIOTCH Ha NOBEPXHOCTH TeX
GJOKOB, IJIOCKOCTb CKOJbMEHHS B OCHOBAHHH KOTODHX HAKJIOHEHA K TODH3OHTY TOX
yriom O, 60JbIAM yriia BHYTPEHHETO TPEHHS @;; TPYHTA OCHOBAHHS.

2. He nomyckaeTcs NJIOCKOCTb CKOJbXeHHS CO CTOPOHH aKTHBHOrO JaBJeHHs
rpyHTa NpPOBOAHTH Kpyue, YeM MJOCKOCT oOpymenHs ([cM. n. 13.32(8.22)], a co
CTOPOHB! MACCHBHOTO XaBJeHHA — Kpyue IMIOCKOCTH BHIODPa.

¢/I

; Pacyemuud gpolens — | $r5dy
Bodsr 1 ———— { /

Prc. 7. Cxema K pacueTy YCTOMUMBOCTH COODYXEHHS B MpEAUOJOXKe-
HUH CKOJIbXEHHA MO JOMaHBM ((DHKCHPOBAHHBIM) MOBEPXHOCTAM

13.25. Pacuer npu9anbHHX COOPYXKeHHH IPAaBHTALHOHHOTO THIA HA
NpeABAPUTENLHEX CTAJMsX HPOEKTHPOBAHHS (OGOCHOBHIBAIOIIHE Ma-
TepuaJskl, IPOEKT) Ha YCTOHUHBOCTh B NPEANOJIOKEHHH INIyGHHHOIO BH-
nopa (Meron I'epceBaHoBa, pHC. 8) Aonyckaercs BHIIOMHNTbL MO (op-
MyJe

Ne My Ea< —Z:Emhl’ [19]

rie ne, n, ks — TO Xe, 970 B 1. 13.16(8.8);

My — RONOAHHTENbHEBIH KO3GPHIHEHT YCAOBHE paboTH, MpH-
HuMaeMH# 110 Taba. 17 (7);

m — 10 xe, 4ro B 1. 13.22(8.14);

E, — neficTBylomee akTHBHOE JaBJjeHHe Ha CTEHKY, onmpele-
JIsieMOe B COOTBETCTBHH C TPeGOBaHHSIMH HACTOAMIETO
PyxoBozicTBa B APYFHX HOPMATHBHO-TEXHHYECKHX MO-
xyMmeHTOB {cM. npuan. 1). Tlpu 3TOM 3HaYeHus Harpy-
30K ¥ XapaKTEePHCTHK TPYHTOB ONPERENSIOTCS C yue-
ToM TpeGoBanuit nn. 13.7(8.4) m 13.13(8.5);

Emin — CHJIA CONMPOTHBJIEHHS CABUTY NPH3MH IDYHTa B OCHO-
BaHMH COOPYXKEHHsl, cO3f4aBaeMas IacCHBHBIM JaBJie-
HHEM H MOPH30HTAJbHOH COCTABJAIOMIeH PEeaKIHH B OC-
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HOBaHHH YKAa3aHHOH NPpH3MBl TPYHTa, olpepeasieMas

1o gopmyae

by A4+ B2+ Cz+ D |
Emin - Tp 1 +fz » [20]
bp=b+0,585 4, [21
A =y fby [22]
B=1kp1—1)bp + 2g, /¥p1; (23]
C=1/by —2g, + 28y A1 (24]
D —=2fg,: {25]
f=tg @1 — pacueTHu#i Ko3(PHLHEHT TPeHHS NO TPYHTY

OCHOBAHHS;

& — UIHPHHA OCHOBAHHS COOPY KEHHS;
hy — TONIIHHA HOCTEJIH;
v — 00beMHHI Bec IPYHTA;
Ap1 =1g2(45°+0,5¢9;1) — KOG dHIHEHT TOPH3OHTANBHOH COCTAaBJSAIOLIEH
) NIACCHBHOTO JaBJICHHS TPYHTA;
Zo=0max— N0 PopMyne [88(41)];
g1="vyxhy — JaBJIeHHe OT Beca MOCTEJIH;
z=1tg0; ompenensiercs H3 pelleHHs KyOHYecKOro
ypaBHeHHs HOA00pOM

224 uz+vz+w=0; [26]

@ — yroJ HakJOHa MNJIOCKOCTH CKOJIbXXEHHSI MNpPH3-
Mbl TPYHTA B OCHOBAHHH NOCTEJIH]

__3A+ By,
w2 (27]
2B
'D=27}=: [28]
___ C—Df
=227 {291

13.26(8.17). Jdast pacnOpHHX KOHCTPYKUMH COCPeJOTOYEHHYIO Kpa-
HOBYIO HArpysKy AONycKaeTCsi 3aMeHATb 3KBHBAJICHTHOH PaBHOMEPHO
pacnpefesieHHOH.

Ilpu 3TOM peKOMeHAYeTCsi YYHTHBATb HArpy3Ky TOJNbKO OT INPH-
KOPAOHHOH OIOPH KpaHa, NMPUHHMAsl AaBJeHHe OT THJIOBOK ONOPHI
PaBHHM paBHOMEPHO pacHpefleleHHOMY OT CKJIAAHPOBaHHA TPY30B
B 3TOH 30He.

JLaist IpHKOPAOHHOrO NOAKPAHOBOTO PeJibCa IKBHBAJEHTHYIO PaBHO-
MepHO pacnpefe/ieHHYI0 Harpysky JOIYCKaeTcs ONpeAeNsTb MO ¢op-
MyJe

9=, [30(8)]
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rae P®—cyMmapHasi MakCHMa/lbHas HArpy3Ka OT TPYOIB COCPERG
TOYEHHHX CHJ NpPH IKCIAyaTauHHd CONHKEHHLIX HAH Of4-
HOYHBIX KP2HOB, BO3MOXKHAs JIO TEXHOJOTHYECKHM YCJOBHSM
ux pa6orst (P*=3p] ), nap/iense OT KOTODHX Illepelaercs
Ha JJIMHY NOJIOCH pacnpegenenus [puc. 9(3)];
b — mupuHa NOAKPaHOBOH HAMTH, 6aJKH HIH JJHHA IINaJIH;
! — pauHa DOJIOCH pacnpefeeHuss HATPY3KH BJOJb JIHHHH KOP-
JIOHA NpHYaNa, onpepeiseMasi B COOTBeTCTBHH ¢ pHc. 9(3}.

i

\m ]

Puc. 8. Cxema K pacuery YCTOMMMBOCTH B NPEANOJIOXKEHHH riryGmi-
Horo Benopa (merox IepceBanoBa)

a
’_——P‘”) . ’__l_._._——-
AN 43 7 -7,

fB=45%0,5%

U CMeHKU

8o

<\,
_—

05%)

°

\I
Pojan
-
Sy

<

g[45

h=act
Pacyemnas naockocme Juye
x

/

Puc. 9(3). Cxemuw (c/eBa mpusefeHa CXema HONEPEYHOro paspesa, copasa -—
NPOXOJLHOr0) ONpeAencHHs IKBHBANCATHOA Harpy3KH:

218 OAHHOYHOR omOPH Kpana (mpu lo > 2R 1g9+10 ) 1=1 = 2k 1 e+ U400
BAs COMMAKEHHHX omop KpaHom(mpH lo < 2htg ¢ +1,0 M) l-—-l“2 =2ntge+ 1l +lo+l3 +10 %
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DKBUBAJIEHTHAS HOPMATHBHAS KPAaHOBA{ HArpysKa ONpefe/sierTcs
TOJNILKO /151 MPHKOPAOHHOTO KDaHOBOro peJibca, rAe BJHsHHE TOH Ha-
IPY3KH HMeeT pelaipliiee 3HaueHHe. PacueTHble CONOCTABJEHHS IOKa-
3BIBalOT, 9TO HET HEOOXOJMMOCTH ONpPEREJATh SKBHBAJEHTHYIO HArpys-
Ky AJisi THUIOBOTO TOJKPaHOBOTO PeJbCa, NPEBHIIAIOULYI0 PABHOMEPHO
pacnpepeiiennyio na 10—25%, uro ne cKasbiBaeTcs Ha HMTOTax pac-
YeTa. .
13.27(8.18). Harpysky OT BOJHOBOIO BO3AEHACTBHS CJEAYET YYHTHi-
BaTh NP BBHICOTE HCXOAHOH BOJMHH y coopyxkeHus Gojee 1,0 M.
PacueTHyI0 3II0pY BOJNOBOTO AaBJEHUS HA COOpPYXKeHHe INpH MOA-
XoJle BNaAWHH (NpH JIOXOHHE) BOJHB ONPEACJSIOT B COOTBETCTBHU
¢ yxasapusma CHull 2.06.04—82 «Harpyskn Ha rHIPOTEXHHUECKHC
coopyxkeHHsi (BOJIHOBHle, JIeIOBHE H OT CYJAOB)», a Takxke no Pyxo-
BoACTBY K ykasanHomy CHull

a) 6)
2P L5
— 3 == td
g 3
- -
- =
- ]
- -
-
W 5’¢ IERARSRSNEREnsn o |
SE;;;EEESBZZS;Z‘E;ZQZ&W/

Prc. 10(4). dmops PUIHTPANKONKOTO KABNCHHS Op RA COOPY-
JKeHue:
a — THOa «6onpBepk»; 6 — rpaBHTAaHONHOTO THNA

Ilpn 2TOM, YYHTEIBas CKOPOCTb KOJIeOAHHSI YPOBHSI 32 COODYXKeHM-
eM, NeMndHupyoniee BAUsHEEe 3aCHIKH H JIHIEBOH CTEHKH, AONMYCKaeTcs
B pacdeT BBOJMTbL 3MIOPY BOJIHOBOTO AaBJieHHst (uHTep(epHPOBAHHOM,
CKOJIb3siHIel, KOCONOAXOAsUuIeR BOJIHB) C OpAHHAaTaMH, BXBOE MeHb-
IIUMH HCXOJHHIX.

Pacuetnas snwepa BOJHOBOrO HKABJEHHSI Ha COOpYKeHHE OT rpef-
HSl BOJIHEl TaKXe ONpeRe/sieTCsi B COOTBETCTBHH C TPeGOBAHHAMH yKa-
sannoro CHull. B 3toM ciyyae B pacueTe yuuTHBaeTCs HHTEHCHB-
HOCTb AaBJEHHS OT NOJHOA HCXOAHOH BOJIHEL

13.28(8.19). Dmopa ¢GHALTPANHOHHOTO JaBlieHHs HA JIHIEBYKO
CTeHKY NpPH NMOHHAKEHHH YPOBHS BOJAH Nepefl COOPYXeHHEM NpPHHHMA-
ercsi mo puc. 10(4). MaxcuManbHas OpAMHATA HA OTMETKE HOBQTO

YPOBHS BOAH Nepell CTEeHKOR
oy ="1"4k, [31(9)]
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rjae y*— ynejbHasi Macca BOJHI;
Ah — pacyeTHasi pasHOCTb YPOBHEH 3a CTEHKOA H Nepej CTEeHKOH.
HyneBass opiiuHara ¢(HIBTPALHOHHOTO NaBJCHHA BHH3Y NPHHHMA-
eTcsl Jisi IINYHTOBBIX CTEHOK HAa YPOBHE IMOJOWIBH CTeHKH, HJIs
CIUIOLUHOTO CBafiHOro psifla — Ha YPOBHe TMOXOIIBH  YNJOTHSAIOIHX
(OMOHOJIHUHBAIOIHX) BB YCTPOHCTB.

IIpumeyanre JIpy DPOSKTHPOBAHHM YKAa3aHHHEIX KOHCTPYKUHA cJaefyer
npeAyCMaTPHBaTh JApeHaXKHbe ycrpoficta fcm. m. 9.12(3.7)], nckmouaiomue obpaso-
BaHHe noanopa. B 3ToM ciyuae QHIbTPallHOHHOe JaBJeHHe He YUYHTHBaeTcs, a OpH
3HAYMTENbHOM M MHTEHCHBHOM INOHH)KeHHH YDOBHA BOXH (JHBHHX KOJeGaHHSX)
B AKBAaTOPHH, OCOGEHHO KOrZla MaJjia NIPOHHIIAeMOCTb OCHOBaHHS, B DacueT BBOAHTCS
OﬁbgMHaﬂ Macca FPYHTa B 30He KOJeOaHHs YDOBHS B COOTBETCTBHH C YKa3aHHSAME
n. 13.31(8.21).

13.29. Tlpu maiuyHH Depex NPHYAJLHHM COOPYXKeHHEM pa3MHBa-
IOIIMX CKOpPOCTeH OT BOJIHOBBIX BO3IeACTBHH, NOHHBIX TeUEeHHH H ABR-
KHTeJeH CYAOB cjeldyeT KPYNHOCTh (Bec) MaTepHasia 3alIUTHOH
OeXAB JHA UAH KaMEHHOH NOCTEJNH ONpefeJsiTh N0 YKa3aHMSAM IJa-
Bol CHmIT 2.06.04—82, PyxoBoxacrBy k nauvofi rinaBe CHuIl u no
CH 288—64 «YkKazaH#isi IO NPOEKTHPOBAHHIO THAPOTEXHHYECKHX CO-
OpYKeHHH, NOABEPKEHHBIX BOJIHOBLIM BO3AEHCTBHIMY.

MaxkcumanpHasi JOHHAas CKOPOCTh U, M/C, Nepeid BepTHKaJbHO#R

CTeHKOH (B TouKe Ha paccrosHuH 0,251 OT Hee) OT AeHCTBHA CTOSYHX
BOJIH oTIpenesisiercs 1o gopMye

2n, nh
UVyx = __”_4__ , [32]
V Etaa
4 A
rae n: — Ko3(pPHIUHEHT, IPHHUMaEeMHH B 3aBHCHMOCTH OT HO

JIOTOCTH BOJIHBI:

MOJIOrOCTb  BOAHN A/h l 8 l 10 ' i5 I 20 l 30
ne t06 |07 [075108 | 10

n=3,14;
h — BHICOTa BOJIHH COOTBETCTBYIOIIEH 06ecnedeHHOCTH B
cicreMe (Kak npasuio 2%), M;
g=9,81 M/c2_—- YCKOpeHHe cBOOOJHOTO NajeHus;
A — cpenusis ANHHA BOJHH, M;
H — ray6Guna BOAH y mpuyaia, M.
JlonyckaeMHe 3HaueHHs Hepa3MHBAIOUIHX JOHHBIX CKOpPOCTefi
Uxon, M/C, AJIS1 TPYHTA KpymHOCThI0 ¢pakunii dip<<100 MM ciaepyer
NpUHEMAaTh N0 pHC. 11, npu ds¢>>100 MM — onpefeasTs no dopmyJe

Vaon = 1,556,/ Mate) 8o 133]

rae k, —Ko3bGdHIHeHT, YYHTHIBAIOHIHH BJIHSHHE KPYTH3HBI OTKOCa
Ha BeJHYHHY CKODOCTH TPOTaHHA 3€PeH TpyHTa; AJs NOJO-
TOro JHA AONYCKAeTCs MPHHUMATh k, =1;
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dso — KpynHoCTL 3€PEH IPYHTA, MeJibde KOTOPHX B HpOGe COAep-
xuTcst 50% . MaTepHaaa mo Becy,
Yu — YAeJNbHBIHA BeC MaTepHaaa, T¢/M3;
Ya — YAeAbHLHA BeC BOAL (NJAOTHOCTB), NPUHUMARMHHK, KaK npa-
BHJIO, ys=1,0 Tc/M?, a AAs MOpCcKo# — B Npefesiax y»==
= (1,0=-1,03), Tc/M3.

v .
"a/ﬂg ’ }‘ T —‘F S
¥ 7,5 —— . 4{ N
h% v
10 U A
' |
0,8 +
ol ] . T Obracms
0,6 donycmumbix
a4 - )/ cKapocmed
42 i [ ]
0 INRLIEE

Or 62 03050650871 2 4568w 20 30 40 6080 100
dyy MM

Puc. 11. Tpaprk Aomyckaembix 3HadenHil HepasMHIBAIOMIAX NOHHHIX
cKopocTed

13.30(8.20). I'opu3oHTaNbHYI0 COCTABJASIONIYI0 AKTHBHOTO [aBJie-
HMsi OT COGCTBEHHOrO Beca TPYHTAa H BpeMeHHOA PaBHOMEDPHO pachpe-
JleJIeHHOH HarpysKH CJCAyeT ONMpefelsiTb N0 TEOPHH MNpefesbHOrD
PaBHOBECHsi TPYHTa C YYeTOM KPHBOJIHHEHHOTO Xapakrepa NoBepXHOC-
TH CKOJIbXKEHWA (CHBUTA) OPUIMEl OGPVIReHHSt (N0 METOAY TEOPHH
npefenbdoro pasuosechs B. B. Cokoaosckoro u C. C. I'osymkesuua).
3aKOH H3MeHeHHsl aKTHBHOTO [IaBJICHHA T'PYHTa NO TiyGune B mpene-
Jiax KaxAOro €JIos OXHOPORHOTO IPYHTA NPHHHMAETCs JHHEHHBIM.

TOpH30HTANBHYI0 COCTABIAIOMYI0 aKTHBHOTO [IABJCHHS JONyCKa-
eTCs TaKkKe ONPEAeNATh N0 Kiaaccuueckoi Teopud Kysona pis npamo-
JIHHEHHNX TIOBEPXHOCTEH CKOJbXeHHS (CHABATA) MPH3MH OGpYUICHHS.

OpaHHaTH 3MIOPH  TOPH30HTAJLHO# COCTABJSIONIEH aKTHBHOTO
aBJleHHS B YKA3aHHHX MeTOAaX ONpenensiorcs no popmyle

'bou=(q;'+ 2 h) Ry — e [34(10)]

OpauHaTH 3MIOPH BEPTHKAJbLHOH cOCTaBAAMlell aKTHBHOTO KaB-
JICHUs1 ONpeaessioTcs No GopMyJe

Oy =3,.tg (3 +3}. [35(11)]
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B ¢opmynax [34(10)] u [35(11)]:

Ji— BpPeMeHHAs 3KCIAYaTALHOHHAS HArpyska Ha TEPPHTOPHH
npuyana [cm. n. 13.7(8.4)], naBrenne ot KoTopo#l mepepa-
eTcs 10 MJVIOCKOCTH OﬁpyI.HBHI/Iﬂ B ceueHHe, r'ie onpenesdaer-
CSl OPAHHATA AKTHBHOTO AABJICHHS;

Syih — BepTHKaJbHOE AaBlieHHe OT COGCTBEHHOTO Beca TpyHTa HA
rayOHHe onpeneieHus OPAMHATH AKTHBHOIO JaBJEHH;

" 97/ —O06beMHAs Macca TPYHTA B COCTOSIHUH eCTeCTBEHHOH BJa-
HOCTH, B3BelIHBAaHHA HJH HaCHIUEHHS, ONpeieaaMBblH Mo
n. 13.31(8.21);

h ;— BHICOTA {-TO CJOS IPYHTa C HEH3MEHHHMH (H3UKO-MeXaHH-
YECKHMH XapaKTepPHCTHKaMH;

¢ — cuenjenne rpyra [cm. nm. 13.13(8.5)], pacnonoxkeHHOrD
B CeYeHHH, AJIsi KOTOPOTO ONpejlessieTcsl OpAHHATAa AKTHBHO-
ro AapJeHHs (IIpH pacdere N0 Npeje/bHHM COCTOSHUSAM Iep-
BOH IPYNNH ¢=C;, BTOPOH — c=¢11);

g A go— KO3 OHIUEHTH TOPH3OHTAJAbHOH COCTaBJASIOLleH AKTHBHOTO
NaBJICHHsI TPYHTA H OT CHJ CHENICHHS, ONpefeNsiMble B CO
OTBETCTBHH ¢ yKasawusamu n. 13.32(8:22) nacrosuero Py-
KOBOJICTBA 110 XapaKTepHCTHKaM rpynra [cm. m. 13.13(8.5) ],
PAcmoJIOXKEeHHOr0 B CEUEHHH, AJS KOTOPOFO ONpPEAEIAETCH
OpIuHATa aKTHBHOTO AaBJieHHd (NIPH pacuyeTe MO NEPBOR
rpynne npefeibHbIX COCTOAHMEA A,==A 1¥ A c==Ag1 , 0O BTO-
pOfI - 7\,‘, =7\.an H Xa[———}\,,,cu);

2 — YroJl HaKJOHA DACYeTHOH IJOCKOCTH BOCHPHATHS PaclOPHO-
ro AasJieHusl K BePTHKAJH (IpH pacyere N[O NepBoil rpynmne
npejelbHEX COCTOSHHA ou==a1, 10 BTOPOH — @&=a1);

0 ~— yroJ TpeuHs TPyHTA O INIOCKOCThH BOCHPHSATHS PacHOPHOTO
JaBJieHus (nNpH pacdeTe NO NepBOH rpynne npeaelbHHX COC-
TOSSHHHA § =20y, 0 BTOpOH — $==0m).

IIpumMeganus: 1. B ciyuae, korza 3HaueHHe Chg, GOJBHIE Gpy, MOCHEAHEE

Ha 3TOM YyYacTKe ITPHHHMaeTCHd PAaBHHM HYJIIO.

2. Jonyckaercsi AJS CTEHOK C BePTHKAJbHON THJOBOK TpaHbl0 3HAUEHHA Ogx

H Say ONpeaeyiaTh no KJaaccHueckok ‘TEODHH, a JJst CTEHOK ¢ HAKJOHHHMH THUJIOBHIMH

rPaHsfiM¥ — TO TEOPHHY NpPEACsbHOTO PaBHOBECH# (CM. nPhA. 6).

Honymenne wmeroga Kynoma u wmeroma B. B. CoxkosoBckoro M

C. C. ToayumkeBnaa MoXeT OGHTH 0O0CHOBAHO B aKTHBHOH 30He HE3HA-

4YTEJbHBIMH, MPAKTHUECKH COBMAZAIOMIHMH, HTOTOBHMH IH(OPOBHIMY

HOKAa3aTeJdsMH, HECYIECTBEHHO BJMAIOINMY Ha KOHeYHHE Pe3yJbTaTbl

pacgera [cM. Takxke n. 13.35(8.25)].

13.31(8.21). O6bemnasg Macca rpyHTa y® B 3aBHCHMOCTH OT 30HW
CTO PacClOJIOKEHHS H BJaXHOCTH NPHHUMAETCH:

a) BHIUE pacyeTHOTO YPOBHS BOAW (pHC. 12,a@) JJas COCTOAHHS
€CTeCTBCHHOR BJIaXHOCTH — IO JAAHHBIM HHAXEHEPHO-Ie0JIOrHIecKdx
U3BICKaHH#A (10 OTYeTy); -

6) mox Bomo#i (cM. pHC. 12,a) B COCTOSIHHH THAPOCTATHYECKOIO
B3BeUIHBaHUA — N0 dopMyiie

T=1s—¢s—1)—1, [36(12)]
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fAe ys — YHAeJdbHas Macca TBEPAHIX YACTHI, TPYHTA;
g, — 006beM mycToT B 1 cM® rpyuTa.
IlpuMeuanne. [Ipu HamuumE OGOCHOBaHHHX MAAHAHX JONYCKaeTcd BBOXHTH

4aCTHYHOE B3BEIUABAaHHE AJs1 IVIHHHCTHIX I'DYHTOB OTPaHMYeHHOH BJIa’kKHOCTH, €C/H B
HAX HeT QHIbTPYIOWHX HPOCIOEK H JIHH3;

B) IpH NepeMeHHBIX YPOBHSIX BOAH (JMBHHX KOJeGaHHWsAX) IJS He-
CBSI3HBIX TPYHTOB (pHC. 12, 6):

BHIIIle BepXHeH# OTMETKH IOPH30OHTAa BOJAH IIPH CPelHeH AMIIHTYAL
KoaeOaHHH ypOBHSI — PaBHOH OOBEMHOH Macce IO NOANYHKTY <ar;
B NpefesaX MeXAYy BepXHeHd H HHXKHeH OTMeTKaMHM TOPH30HTA BOJh
TIpH cpelHell aMnauTyAe KojeGaHHHA, Kak AJs TPYHTA, ¥ KOTOPOTO BCe
NOpH 3aNOJHEHH BOAOH, — 10 PopMyJie

=15 — e l7s — 1); [37(13)]
g :
' aa
P
4 S .

Puc. 12. Pacnosioxenye 30H IPyHTa IO BJAaXHOCTH:

a — B Ge3AHBHEIX MOPSiX; 6 — B JHBHHX MOPAX; A — CPeAHAS aMIVIHTYAa
AKBHMX KOJNeGaHWR; Yy — B COCTOSHHH eCTECTBCHHOR BAAMKHOCTH; | -~
B COCTOAHHH HaCHIUIEHHA; Ty — B COCTOSIHHH TIHAPOCTATHYECKOr0 B3peuH-

BaHHsA:
1 — pacueTHH YpoBeBb BOAM; 2 — OTMETKAa naHa; 3 — cpeRunfl ypoBeub
BHICOKHX BOA; 4 — CpeBRHER ypoBeHb HH3KHX BOA

HHXe HHXKHEH OTMETKH rOPH30HTa BOABI HNpH CpejJHell aMIJIHTYAE
KoJieOauuii ypoBHs — paBHOH OG6bEMHOM Macce MO NMOANYHKTY «6>.

IlpuMewanua: ]. Jdasa ceasHHX TrpyHTOB (IJIHH, CYFJHHKOB, cymecedi) rpa-
HEIla TPYHTA C HOPaMH, IOJHOCTHIO 3ANOJHEHHHMH BOAOH, IPHHHMAETCS 1O JaHHHIM
CHAPOreoJIOTHIeCKHX H3HCKaHHA (N0 oTYeTaM).

2. Jlns CBASHHX TPYHTOB OCHOBAHHA COOPYXCHHAHl ¢ HOJAHEM H YacTHIHHM
B3BelUHBaHAEM oObeMHHe MacCH JOJNXHH KOHTPOJHPOBaTbc H HasHayaTbes HA Oe-
HOBE HHXKEHEepPHO-T'eOJIOTHYeCKHX H3HICKaHHA H HCCJAefOBAHHA (IO OTYETHHIM AaHHEM).

13.32(8.22). KosdduuneHTH TFOPH3OHTAMLHOH COCTABJSIOMER aK-
THBHOIO JAaBJE€HHA HPH pacueTe 0 TEOPHH MNPEAEJbHOTO pPaBHOBECHA
AJIsT BEPTHKAJbHBIX THIJOBBIX rpaueﬁ CTEHOK H ropnsomanbuoﬁ o-
BEPXHOCTH TPyHTa CliefyeT onpelesiTh o 126.1. 18.
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Ta6auma 18

Beanusna Ko3(p@HIUEHTA FOPH3OHTANLHOR
COCTaBANIOUWIEH AKTHBHOTO JaBJEHHS
no CoKoJIOBCKOMY H [oaymKkeBHYY

NpH yrje TPpeHHs §, paBHOM

Yroa BHyTpeHHEro
TPeHHs TPYHTA @, rpajg 0 0,59

A l Mac l Ao ‘ Aac
10 0,70 1,68 ,66 1,57
11 0,68 1,65 0,64 1,63
12 0,66 1,62 0,61 1,50
13 0,63 1,59 0,59 1,46
14 0,61 1,56 0,56 1,43
15 0,59 1,63 0,54 140
16 0,57 1,50 0,52 1,37
17 0,55 ' 1,47 0,50 1,34
18 0,53 1,45 0,48 1,31
19 0,51 (42 046 1,28
20 0,49 1,40 0,44 1,25
21 0,47 1,37 0,42 1,22
22 0,45 1,34 0,41 1,20
23 0,44 1,32 0,40 1,18
24 0,42 1,29 0,38 1,15
25 0,41 1,27 0,36 1,12
26 0,39 1,25 0,35 1,10
27 0,38 1,22 0,33 1,07
28 0,36 1,20 0,32 1,05
29 0,34 1,18 0,30 1,02
30 0,33 1,16 0,29 1,00
31 0,32 — 0,28 —
32 0,31 — 0,27 —
33 0,30 — 0,26 —
34 0,28 — 0,25 —
35 0,27 — 0,24 —
36 0,26 — 0,23 -
37 0,25 - 0,22 —
38 0,24 — 0,21 —
39 0,23 — 0,20 —
40 0,22 — 0,19 —

NMprumesanne Tabnuued MOXKHO NOABIOBATHCH HPH pacuere nmo Tteopud Ky-
JIOHA NSl BEPTHKANBHBIX CTEHOK H IOPH30HTaJbHOW HOBEPXHOCTH FPYHTa.

ITpr pacuere Mo KJAacCHUECKOH TeopHH KO3()HHUHEHT TOPH30H-
TAJIbHOH COCTaBJSAIONICH AKTHBHOIQ [AABJICHHS TPYHTa CJAeAyeT oupe-
xeasiTh no dopmyJie

— tgat1gh
Yo FETUTRETA [38(14)]
ree o u 8 — To Xe, 9yTo B 1. 13.30(8.20);
f — yroa oOpymeHnst (yroJ Mexiy BepPTHKaJbi0 H IJIOCKOC-
Tbl0 OOpylleHHs1), oONpeHeNseMBfi 10 YKa3aHHUAM
n. 13.33(8.23);
(¢ — YroJ BHyTpPeHHero TpenHs rpyHra [cu. m. 13.13(8.5)].
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B uacTHOM c/yyae, npH OTCYTCTBHH Harpy3KH Ha NpHYaje HJH PaB-
HOMEDHOM ee paclpe/ieJIeHHH N0 BCe# ero TePpHTOPHH, AJSA YCJIOBHOM
pacueTHOH THUJIOBOH TrPaHH CTEHKH, OTKJOHEHHOH OT BepTHKAJH MOA
yriaom a=3==45"—0,5¢, ¥ NPy TPeHHH rpPyHTa NO 5TOH rpaHH NpH yr-
Je §=¢ HJM AJf cIydas BePTHKAJIBHOH THUIOBON IPAaHH CTEeHKH H OT-
CYTCTBUS TPEHMA NO HeH, T. €. npH d=0 H a=0, KoadpduuueHt ropu-
30HTAJBHOH COCTaBJsIIOLIe AKTHBHOTO MRABJIEHHs OIpeAeNseTcs IO
dopmyae

A, = tg?(45° — 0,59) [39(15)]

KoatppunyenT ropH30HTaNbHOH COCTABASIOWER CONPOTHBIICHUN
COBHMTY TPH3Mbl OOpyIIeHHs IOA AEHCTBHEM CHJ CLEMJIEHHS B IPYHIE
HaXOAST N0 popMye

Aae=2V'%,. [40(16)]

13.33(8.23). Yroa ofpylieHdss npu pacyere NO KJaCCHUECKOH Teo-
PHH onpezeasercs no GopMyJie

tgp=— Vv V(V+ctgo—tga+ 8)—ctgotga + Szctgs,
[41(17)]
rape
V=tg(a+3+9); [42]

 — T0 XKe, 9ro B 1. 13.32(8.22);
o ¥ & —To XKe, uTo B 1. 13.30(8.20);
S8 — K03 dHIHERT, YIHTHBAIOWUA PACTIONOKEHHE BPEMEHHOM
Harpy3kH Ha NpH3Me OOPYLIeHHS H oNpeAensieMbll 1o
dopmyse

2Y a;iq5—gp)

S — : 43(18
T HIH 245+ 28 (1f — 1% Ay 1u3(18)]

a; ¥ g; — COOTBETCTBEHHO LIHPHHA NOJOCH NPHJIOKEHHS (@, Q..

Qs, ..., @,) H MHTEHCHBHOCTb HATPy3KH (4%, q3, 45
gn) Ha Tex ydacTKax, Te g; s=qo [puc. 13(5)];
Go— HHTEHCHBHOCTb HATPY3KH B TOUKe BHK/JHHHBaHHS Ha IO-
BEPXHOCTH TEPPHTOPHH IIPHYAJa IJIOCKOCTH 06pYIIEHHS,;
H — noJsnasi BHCOTa NPH3MH OGpYIIEHHS;
yb‘ H h;— o6beMHass Macca H BHCOTa i-Io CJ10s TPYHTA;
yn— O6bEMHas Macca NOACTHIAIONIErO CJIOA FPYHTA B NPHSMe
o0pylieHHs.
Ilpu onpenmeneHHH B IPYHTE 3aCHITKH YIyld HAKAOHA IJIOCKOCTH BOC-
NpPHATHS pacnopa o [K BepTHKaJaH, cM. puc. 13(5)] # coorBeTcTBYIO-
IIEr0 €My yrJla HaKJOHA MJIOCKOCTH OGDYIIeHHsl B HCXONAT H3 YCJOBUS

IOJTyYEHHST MAKCHMAJILHOTO PACIHOPHOrO AaBJIEHHs NPH3Mbl OOpYIeHus
Ha CTEHKY.
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Pacuerhl cefyeT NpoH3BOAuTL 1o QopmyJe [41(17)] myrem nox-
6opa B TabaudgHOH ¢opMe (1abu. 19) npu §—=¢. 3axaBasich 3HaAYECHHS-
MH yIJid @, HAXOMAT COOTBETCTBYIOILUHE HM 3HAYeHHs BeJHUHHH tg B.
3a pacyueTHele NPHHHMAIOT HaHMeHblllee 3HAYEHHE BeJHYHHH tg B, OT-
Beyarollee MaKCHMaJbHOMY DacCIOPHOMY IaBJEHHIO Ha CTeHKY, H CO-
OTBETCTBYIOLIEE eMY 3HaUeHHE YTJa «.

B uactHoM cayuae, orMeueHHoM B . 13.32(8.22), yroa o6pymenmusi
onpegensiercs 1o Gpopmyae

g=145°—0,5¢. [44(19)]

a, a, az das as

N g: gl 1’
9, g”w ‘s 2
TITtreort L1141 940 ITTTIT
i R
‘ J, -~
z—é‘u_" |
]

Puc.13(5). CxeMa pacHoOXeHHS BpPEMEHHOH Ha-
rPY3KH, YUHTHBaeMOH NIPH ORpeReNeHHH KO3pQHIH-
enta S;

13.34 (8.24). Ilpn wanAuMH Pa3rpy3ouHoii KaMeHHOH NMPH3MH 31I0-
pa akTHBHOIO AaBJleHHsl, IOCTPOeHHasl N0 yKasauuam mm. 13.30(8.20) —
13.33(8.23) B mnpennonoxkenun OeCKOHEUHOTO NPOCTHPAHHS CJOEB
FPYHTa, B TOM UHCJAe H KaMHs, JNONOJHSETCS SMIOpofi OT HPHUIPY3Kl
FPYHTA, PAcClOJIOXEHHOr0 B NpH3Me OOPYyLIeHHS Ha OTKOCE KAMEHHOM
o1chinku. Oparuaibl Ac; JOTIONHHTEALHOH 3MIOPH OT NPHTPY3KH IPYH-
ta [puc. 14(6)] B o6mieM BHAE CAEAYET ONPeAEAATh:

B mpeAenax KaMenHO# NPH3MH Ha Bucote AH — no ¢gopmyane

B Ty i) (har — Aax) S,
A6i=(q1+ fi IA)I.(,” ax) o; [45(20)]

HHIKe KaMeHHOH NPH3MH Ha BeicoTe Af — 110 GopMmye

o Dyl ge — Agi) S
Aai:(q(“{- T l.Ata ax) 0. H6(21)]
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8.

Ta6auwma 19
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VckoMbiME SBASIOTCS YIIBL o0 M P, HaxomamHecs HA OAHOR CTpOKe, HMelomed B cT0J6Ue 13 HauMeHblllee 3HAaYEHHe BEJHYHHDI
tg B. Bonue w nAHxe yRasaHHOl cTpOKM 3HAueHHs tg B B cronbue 13 HMeOT GOJBLIYIO BeAHUNTY.

[ITpumeuanne. B xBajpathuix ckoOKax yKasaH NOPANKOBHH HOMep CTOAGUA TAGMHIE.



B ¢dopmynax [45(20)] u [46(21)]:
g:+Zyih ;— RaBieHHe OT COGCTBEHHOIO BeCa IPYHTa W IKCIIYaTaLH-
OHHOHl HAarpy3kKd Ha ypOBHe IlepeceYyeHHsl OTKOCA KaMeH-
HOH NPH3MH MJOCKOCTBIO OOpYLIEHHS, NPOBENEHHOH H3
TOYKH THIIOBOH IJIOCKOCTH CTEHKH, B KOTOPOIi ONpejess-
ercss opAHMHaTa Ao;
Aar— K03¢PHUEEHT rOPH3OHTANAbHOH COCTABJAIOIIEH aKTHBHOID
JlaBJICHUsl TPYHTA, PACIIOJIOXKEHHOTO Ha OTKOce KaMEeHHOH
TIPU3MBHL;
Aax — KO3(pHIMEHT FOPH30OHTAJABHON COCTaBJsIONMeH aKTHBHOIO
JABJICHHSI KAMEHHOH OTCHINKH;
So’ H So — npoekunH Ha BEPTHKAJb OTPE3KOB JIHHHH OTKOCA KaMeH-
HOH NPH3MH, 3aK/IIOUEHHHX MeXAY MJOCKOCTSIMH 06pY-
LIEHHUs, IPOXOASIIUMH COOTBETCTBEHHO depe3 KOHIH yda
cTkOB Aff W Af pacuerHoH NJOCKOCTH JIHIEBOA CTEHKH
[cMm. puc. 14(6)].
Ilpoexuuu onpenesiorces o GopMyJiaM:

© Highe—a
So=Thaa 47 (22))
Hm, —a——S'(l—i—m)
So=——Fm— [48(23)1

Ocranbinle 0603HaUeHUs JaHH Ha pHC. 14(6).

MMpumeyanne Jlonyckaercs mepegady jaBieHHs Ha DACYETHYIO ILIOCKOCTR
B DIpE3Me OOpYIIeHHs OTCHOKH KaMHs NPHHHMaTb HOA YrioM By=26° [cm.
puc. 14(6)].

13.35(8.25). [1accuBHOoe naBjeHHe I'PYHTa CleAyeT ONpeleasTh NO
TEOPUH NPeAeSbHOr0 PaBHOBECHS, YUMTHBAWONIEH KPHUBOJIMHEAHBIH Xa-
pakTep MOBEPXHOCTEH CKOJIbXKEHHS B IPH3Me OTIOPA.

B npepenax Kaxaoro cJiosi OXHOPOAHOTO IPYHTA 3aKOH M3MEHEHHs
AaCCHBHOTO AaBJeHHs N0 IJyGHHEe NPUHUMAETCsi JHHEHHBIM.

OpavHATH 3MIOPH FOPH3OHTANBHON COCTABJSIOMEH TaCCHBHOTO AaB-
JEHHs] Ha BEPTHKAJbHYI0 CTEHKY IIPH TFOPH30HTAJbHOH MOBEPXHOCTH
IPYHTA ONpefesIoTcs N0 GopmyTam:

B NPSIMOM OTIOpEe —

3=, 21 ki + g [49(24)]
B 06paTHOM OTHOpe —
5, =(gi + 2 1F b\, + chye. [50(25)}

B ¢opmynax [49(24)] u [50(25)]:
Syi by, ¢, 9 — 10 Xe, ato B 1. 13.30(8.20), TONBKO AJ5 OPAMHAT mac-
CHBHOTO JaBJICHHS;
Ap — KO3 HLUHEHT TOPH3OHTAJbHOH COCTAaBJSIOIEH mac-
CHBHOTO JaBJIEHHsI 'PYHTA, NIPHHUMAaeMHu# no tabu. 20
B 3aBHCHMOCTH OT YrJia BHYTPEHHErO TpPEHHsl IDYHTa
[em. m. 13.13(8.5)], pacmo/sIoxeHHOr0 B CeueHHH, AJIs
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KOTOpOro ompejeJsercs OpAHHATa 3MOPHl NAaCCHBHOTO

HaBJieHHs, U YIV1a TPEHHs IPU3MH OTIIOPA O CTEHKY;
Apc — K03 PHIHEHT NMACCHBHOTO JaBJEHHS OT CHJI ClLelJe-

HHS, onpefensieMbld 1o Ta6a. 20, a Takxke 1o ¢opmyJie

091, —1
=" ige [51(26)]

INMpumeuwanua: 1. JlonyckaeTcs naccHBHOE ZaBJjeHHE TPYHTa ONpeXeisaTp NO
KJaCCHUeCKOH TeOpHH, HCXOAsweH M3 npSIMOJMHEHHHX NOBEPXHOCTeH CKOJIbIKeHHst
B npusMe oTnopa. B sToM cayuae opaMHATH NACCHBHOrO AABJCHHS ONPENeSIOTCS
no ¢opmyaam [49(24)] u [50(25)], B KOTOPHX 3HaueHHMs Ay NPHHHEMAIOTCS IO

taba. 21, a Ape — mo Gopmyse .
- Apc=2V'k,. (52(27)]

a Takxe no taba. 20.

2. ling MOBEpPXHOCTHOTO CJOS, TAe BO3MOXKHO HapyllleHHe CTPYKTYPH CBS3HOTO
TPyHTa, npHHEMaercs ¢==0; noJiHoe cCienJieHHe NpHHUMaeTcss Ha rayGume 1 m. Ha-
MeHenne cienienns o1 =90 10 NONHOTO NpENMMAETCS JUHEHHKIM.

gﬁl
U O L T T

B f W 4é,
' L3 4 .
-, )
x o X [T Rightasn)
5
= ﬂx K K
|
\.‘mo . "o
070 43,
SIS . 463
3 Ro=tg(45°-05%)
46é;

Puc. 14(6). 3mopa akTuBHOr AaBjeHUs OT NPHIPY3KH IPYHTA, pac-
no.!l(;)))KEHHOI‘O Ha OTKOce KaMeHHOHA NpU3MHL
OPMYJIH moacyers OpAHHAT SMIOPHL
Ao, = AL T RCar = e S
AH ’
H ’ ’
Aoy — (0% + Y3k 4 48 Sghhae — had Sp
aH ’
r H ’
Asy = uh‘tﬁso)”ar—)‘") So
Af ’
H H ’ N
Asy = lg" + Vb 4 "{‘;(SO+ Soll(har — 2an)Sy
At




Ta6auma 20

Besnunna xo3ddHuHEHTa FOPH3OHTAJIBHOM
COCTaBJsIONlel MACCHBHOTO [aBJEHHA IPYHTa
no CoxosioBckoMy R TOJyIIKEBHIY NPH yriae

TpeHHs §, paBHOM

¥Yroan BHYTpeHHEro

TPEHHA TPYHTa
@, rpan 0 l 0,333 ¢ ?
'y » )\pc I A y) hpe ‘ )Lp Ape
5 1,14 1,28 1,20 1,56 1,23 2,01
6 1,21 1,34 1,28 1,67 1,31 2,15
7 1,26 1,39 1,34 1,77 1,39 2,95
8 1,31 1,45 1,40 1,87 1,47 2,40
9 1,37 1,51 1,45 1,95 1,55 2,55
10 1,42 1,58 1,51 2,04 1,63 2,65
11 1,47 1,65 1,57 2,14 1,71 2,80
12 1,53 1,72 1,64 2,23 1,80 2,94
13 1,58 1,79 1,79 2,32 1,90 3,09
14 1,63 1,87 1,79 2,42 2,01 3,24
15 1,69 1,94 1,86 2,52 2,12 3,39
16 1,76 2,01 1,96 2,62 2,97 3,58
17 1,82 2,08 2,04 273 2,42 3,77
18 1,89 2,15 2,14 2,84 2,56 395
19 1,96 2,23 2,25 2,95 2,71 4,14
20 2,04 2,30 2,35 3,06 2,86 4,32
21 2,12 2,36 2,49 3,22 3,01 4,55
22 2,20 242 2,63 3,37 3,26 4,78
23 2,28 9,48 2,78 3,53 3,47 5,01
24 2,37 2,54 294 3,68 3,70 5,24
25 2,46 2,60 3,10 3,84 3,94 5,46
26 2,56 2,67 3,25 397 4,23 5,79
27 2,67 2,73 3,41 4,07 4,55 6,12
28 2,78 2,80 3,58 4,18 4,88 6,45
29 2,80 2,87 376 4,30 5,26 6,78
30 3,00 2,94 3,94 4,41 5,67 7,10
31 3,12 — 4,17 —_ 6,07 —
32 8,25 — 439 — 6:48 —
33 3,39 —_ 4,67 — 6,90 —
3,54 — 495 — 7,33 —
85 3,69 - 5,29 — 7,76 —
36 3,85 — 5,64 — 835 —
37 4,02 — 6,06 — 8,98 —
38 4,20 — 6,50 — 9,70 —
39 4,39 — 7,05 — 10,54 —
40 4,60 — 7,57 — 11,47 —
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Tab6amma 21

Bennunna ko3¢ ¢HIHEHTa rOPH3OHTAJIbHON
COCTaBJAIOMEN MACCHBHOrO jAapjedus no KynoHy
upu yrie TpewHs O, pasHoM

Yros BHYTpeHHEro
TPEHHS PYHTA

@, rpan 0 0,333 @ 0,75 ¢
Ap Ape Ap Ape kp hpe
10 1,42 2,38 1,52 2,46 1,63 2,65
11 1,47 2,42 1,58 2,51 1,73 2,62
12 1,52 2,46 1,65 2,60 1,82 2,70
13 1,57 2,50 1,73 2,63 1,92 2,77
14 1,64 2,56 1,81 2,69 2,03 2,85
15 1,69 2,60 1,92 2,77 2,15 2,93
16 1,76 2,65 1,98 281 2,28 3,03
17 1,82 2,70 2,08 2,88 2,42 3,11
18 1,89 2,75 2,18 2,95 2,58 3,21
19 1,96 2,80 2,28 3,02 2,74 3,31
20 2,4 2,86 2,40 3,10 2,93 3,42
21 2,12 2,91 2,52 3,17 3,13 3,54
22 2,20 2,97 2,65 3,26 3,36 3,66
23 2,28 3,02 2,78 3,33 3,59 3,79
24 2,37 3,08 2,93 3,42 3,86 3,93
25 2,46 3,14 3,09 3,52 4,16 4,08
26 2,56 3,20 3,26 3,61 4,49 4,24
27 2,66 3,26 3,44 371 4,82 4,39
28 277 3,33 3,64 3,82 5,19 4,56
29 288 3,39 3,85 3,92 5,59 4,73
30 3,00 3,46 4,08 4,04 6,00 4,90
31 3,12 — 4,33 — 6,43 -
32 3,25 — 4,60 — 6,93 —_
38 3,39 — 4,89 — 7,47 —
34 3.54 — 5,21 — 8,00 —
35 3,69 — 5,56 — 8,60 —
36 3,85 — 5,94 — 9,22 —
37 4,02 - 6,37 — 9,90 —
38 4,20 — 6,83 — 10,57 —
39 4,39 — 7,35 - 11,30 —
40 4,60 — 7,92 — 12,18 —

K nn. 13.30(8.20), 13.32(8.22)*-13.35(8.25). B PykoBoacthe naHb
IBa MeTOAa /ISl ONpefle/icHHs1 JaBJEHHs I'DYHTa: NepBHIf OCHOBaH Ha
KDPHBOJNHHEHHOM XapakTepe miocKocTell ckojbxeuus (B. B. Coxonos-
cxoro u C. C. lonymgesnua), propoéi — Ha npsamoansefinom (1. Ky-
JIOHA).

Metoa KyJioHa nonynieH B cBA3M € TeM, YTO Ha HeM OCHOBAHHI pac-
YeTH MO HAXOXKIEHMIO NJIOCKOCTH BOCNPHATHA AKTHBHOTO JaBJICHHS
rPyHTa AJSl YTOJKOBHX CTEHOK H IJIOCKOCTH OOpyIleHHs AJis TPaBH-
TalHOHHEIX CTEHOK.

Has rpyHToB Ge3 cueiieHHsi 06a MeTofa AaioT NPaKTHYECKH OXLH-
HaKOBHIE Pe3yJIbTaTH pacuera.
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Has rpyHTOB cO cuemsieHHeM, KOrfa YCTOAYMBOCTb COODYIKEHHS
obecrnedunBaeTcsi MAacCHBHHIM JAaBJjeHHeM rpPyHTa, MeToA KyJiona gpaer
3aBHILIEHHBE 3aNlachl Hecymell CIOCOGHOCTH COOPYXeHHs 3a cyer
MeHbllel BeJHYHHH OTHOPa, OGYCJNOBJEHHOH MEHBIUHMH 3HaYeHHSMH
K03¢QQHUHEHTOB HACCHBHOTO AaBJEHHA OT CHJ CUENJICHHS.

ITostomy nast coopyxkenu#l THIAa «GOJBBEPK» HEe PEKOMEHAYeTcA
NPpHMEHATb METOA KyJIOHa, TOrga Kak [Js TPaBHTALHOHHBIX CTEHOK
oba Me€TOoAa onpele/IeHUA JaBJeHHs TPyHTa PABHOUEHHHI.

13.36(8.26). B cayuae nakioHa NMOBEPXHOCTH [PYHTA Iepel CTeH-
Ko#t (puc. 15) mox yriioM 8 K ropu3OHTY OPAHHATHL SMIOPH NACCHBHOIO
JAaBJCHUSI TPYHTA NPH pacuere IO
KJaccHYeckol Teopun KyJoma no- g Kopion
NycKaeTcsi onpejensiTh N0 GopMye

H YpoBens Bodsi
Sp=lps 2 by + Cher, [53(28)]

rae

s 1 cos? ¢ .
kb = (1 — '/};]z cos d ’ [54(29)]
in (¢ 43)sin (¢ - 8) .
Zp: sin ( cOSOBilons(: ) ; [55(30)1
heo =27 Tpn. [56(31)] 2
B ¢opmynax  [53(28)]—- a M0 |
[56(31)]: m p o
Syih; H¢ —TO XKe, YTO B 1L 5 o &5 2 <
13.35(8.25); P+ 059,
& — yroJs TpeHHs rpyHTa 0 3 %4l e
CTeHKY; g
@ — TO Xe, 4T0 B 1. 13.52
(8.22).

Puc. 15. CxeMa x pacuery mac-

13.37(8.27). TIpH nOCTPOeHHH CHBHOTO JaBJeRHs FpyHTa IpH
SMOP aKTHBHOTO M MACCHBHOTO fiaB- ,fi 000 WO oPrmottt e
NeHHH PeKOMEHAYeTCsl ONpeleNsiTn no Kynony
OpAMHATH Ha TPaHHLAX CJI0eB
rPyHTAa ¢ HeH3MeHHHIMH (H3HKO-
MeXaHHYeCKHMH XapaKTePHCTHKAMH, a TaKXe B MeCTax IepeceyeHHs
pacueTHOH NJIOCKOCTH BOCIDHSTHS PAacHOPHOrO JAaBJEHHS C IVIOCKOC-
TAMH OGpyLIeHHS, NPOBEJCHHEMH H3 TOUeK Hauaja HJH CKaukooGpas-
HOTO H3MeHEHHs PAaBHOMEDHO pacflpelieleHHOR HarpyskH, pacnoJjiara-
eMoil Ha TeppPHTODHH NPHYAJa, CYMTAs, UTO Nepefaya AaBJEHHS C Tep-
PHTODHH HA PacYeTHYIO INIOCKOCTh NPOHCXOAHT IO TJIOCKOCTH OGpY-
urenns [puc. 16(7)].
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Puc. 16(7). dmiopsl aKTHBHOrO M NacCHBHOIC JABJEHHA OT TPYHTA H BPEMEHHHIX Harpysok.



a8

%02 = Tuhhari
043 = (Yult + Tnhi) Aars
a8 = (@5 + Tuh + Yah)) Na
9ot = (@5 + Tult + Yoha) Mais
°;4 = (Tult + Yaha) Aar 5
3a5 == (1wt + Tohts) ars
%as = (g1 + Yuht + Tolts) Nari

a0 =(q1 + Yuk + Yahs) hais

Opmmam SMIOPH AKTHBHOI'O AaBJEHHS:

%as = (g1 + Tuh + Yulto) Aoz — Cahgers
351 = (g1 + Tt + 1oty + Yolts) b — Cohpear
a1 = (g} + Tl + Tults + Tohts) hgs — Coges;

g = (41 + 1uht + Tohs + 1ol + Tahe) Moz — Cahas
OPRHHHTH 3MIOPH NAaCCHBHOrO AaBJIEHHSA:
op1 =05
9p2 = Ta* 1,002 + Cohpezs
0p3= Taltshp2 + Cohpcas

7;3 = Yalthpa + Cahpess

Spu = (T2hts + 1alt) Mpa + C3hpes



13.38(8.28). Pacuer 31eMeHTOB HafCTPOEK HA NPOYHOCTb H TpellH-
HOCTOHKOCTb CJIeAyeT BHINOJNHATb Ha AeACTBHE CJELYIOUIHX CHII:

a) aKTHBHOTO HaBJIeHHs OT COOCTBEHHOro Beca IPYHTAa C Y4eTOM
3KCIIyaTallHOHHBIX BPEMEHHHX Harpy30K OT TE€XHOJOrHYeCKOro obopy-
JOBaHHS H CKJaAHPOBaHHS I'PY30B;

6) Harpy3oK OT BO3AeHCTBHS CyNOB (HATSKEHHs IIBAPTOBOB, Ha-
BaJla NPHINIBADPTOBAHHOTO CyJHa HJH HaBaja CyAHAa NMpPH NOAXOZLE);

B) Harpy3KH OT COGCTBEHHOTO Beca 3JIEMeHTOB KOHCTPYKLHH Hal-
CTPOHKH.

13.39(8.29). Ilpu pacuere Hecyuie#l CIOCOOHOCTH OCHOBAHHH, CJIO-
JKEHHHX H3 MEJJIEHHO YIUVIOTHSIOINHXCS (CHJBHO CKHM3eMHX) BOJO-
HACHIIEHHHX TJHMHHCTHIX H 3aTOP(OBAaHHEIX TPYHTOB (IPH CTeleHH
BaaxHocty G==0,85, moxyne Aedopmaunu Eo<<50 krc/cm?, Koapdu-
LHEHTe CTelleHH KOHCOJNHIALHH Co <4, KO3(HIHEHTe KOHCONHIANHH
c,<1-107 cM?/rox ¥ nokasaresle KoHCHcrenuuu [; =0,75), a Tak-
Ke HJOB, CJeAyeT YYHTHIBaTb CTeNeHb HX KOHCOJIMZALHH, MPHHHMasd
MPOYHOCTHHE (PH3HKO-MeXaHHYECKHe CBOMCTBA H CJBHIOBBHE NapaMeT-
pPH IPYHTOB IO TPEHHIO tg @; H CUEMJEHHIO Ci, COOTBETCTBYIOIHE €r0
HeCTabHIH3HPOBAHHOMY COCTOSIHHIO H3-32 YMEHBIUEHHSI KacCaTeJbHBIX
HanpsiXKeHHH 71 10 MJIOIaJKe CKOJbXEHHS B pe3yJbTaTe 00pasoBaHHs
H36HITOYHOrO AaBJEHHS 4 B NMOPOBO# Boje. [Ipum 3TomM KacaTesbHBIe
HaNpAXKeHUs

y=(p—u)tgei+ci, [57(32)]
rae p — HOpMaJibHOE HanpsiKeHHe [0 IVIoIajaKe CABHra, Krc/cm?;
o ke(lte)t
Cy = —amr ’ [58]
kg (1 4 ecp)
¢, = L(i_fl’_; [59!

aAw
kgy — kO30 dunuenT puapTpannuu, cM/c; (1 em/cx~3-107 cm/roa);
! — BpeMst OT MOMEHTa HPHJIOXKEeHHs] Harpy3KH, Irof;
o — K03(epunKMeHT YynJOTHeHHS, CM?2/Krc, onpeAelsieMH# M0
dopmye
a=-"2"%, [60]

e; 1 e; — x03dPUuHEHTH nopncrocpm TPYHTAa COOTBETCTBEHHO B €ro
eCTeCTBEHHOM COCTOSIHMH (B NPHPOJHOM 3aJIeraHHH) H mOcJje
NPUJOKEHHST HATPV3KH p, NPHHUMaeMbie IO UHIKEHEPHO-Teo-
JIOTHYECKHM OT4eTaM (0 KOMIIPECCHOHHHM HAHHHM), TakK-
xKe

__n Yy — 1.
Q=i = % 61]

Yw— YAeJNbHAs Macca BOABI, Krc/cM®, NpHHHMaeMasi, KaK NpaBH-
50, pasuoit 0,001 xrec/cM3;

h — pacueTHass TOJIIHHA KOHCOJHIHPYEMOTO CJOsi TPyHTa B OC-
HOBAHUY COOPYIKEHMS, IpUHAMaeMasi PaBHOR TOJIHHE CJIOs
CBSI3HOrO rpyHTa hy (HO He 6ojee B — IHpHHH cOOpyXKe-
uns). Ecan cBsi3umfi TPYyHT OTAENEH OT MOJOIIBH COOpYXe-
HHSL HEADEHHPYIOWIHM CJI0eM TOJIUHHOHA h,, CielyeT NpH-
HuMatb h=h;+h, (8O He 6oiee B);
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eco — CPENHHA KO3((PHUHEHT MOPHCTOCTH TPYHTA, ONpeneasieMbli
no ¢gopmyae
e, + e

e =it (62]
11 — MOPHCTOCTh TPYHTA, ONpeAedsieMas 1o Gpopmyie

Ty .

n=1—-1;

Te [63]

v, — YAenbHas Macca TpPyHTa, Krc/cm®, onpegensieMas no ¢op-
MyJe

=% [64]

y: — OObeMHas Macca CKeJera TpYyHTa, Kre/cm3, onpepeliseMast
no gopmyae

te=ris [65}

g — BEC TBepPALIX YaCTHI| TPYHTa, KIC;
YV — o6'beM TBepAKX YaCTHL TPYHTA, CM?;

y — obbeMHasl Macca IpyHTa, Krc/cm?;

@® — BecoBasi BJIaXHOCTb, OnpefielsieMas no popmyae

R e {
o= _—. [66}

3HaueHHs] BeJAWYHH Ry, 4, €cp, M, Yy, Yoo & V, 9, @ CIEAyeT, Kak
[paBHUJO, IPHHHMATh N0 HHKEHEPHO-Te0JOTHYECKHM OTYeTaM.

H36HTOYHOE NaBJeHHE 4 B NOPOBOH BOAE HOJIKHO ONpPeReNsiThCH
C y4YeTOM H3MEHEHHS COCTOSIHH TPYHTa 0O Mepe ero HarpyXeHHs
B Mpouecce BO3BeJeHHs H NepBOHAYAJBHOH 3KCIIyaTallMH COOpYKe-
HHS, 8 CABHIOBblE MOKa3aTeNH TPYHTOB (IO @r K ;) — B HX HEKOH-
COJTMAMPOBAHHOM HJIH HaCTHYHO KOHCOJIHJHPOBAHHOM COCTOSIHHH.

llpuMevanune Bennunny H3OHTOYHOTO JaBJeHHS X B NOPOBOH BOZE JOmYyC-
KaeTcsl OnpefieNIsiTh METOJAaMH TeOPHH OXHOMEPHOH KOHCOJHAALHK IPYHTA.

Tlpu ynnoTHeHH: (KOHCOAHAAUHH) CJAOR TPYHTA NOH HAeHCTBHEM
106aBOYHOTO BHELIHErO NABJIEHHS p OT PABHOMEPHO pacupefesIeHHOR
Harpysky, AJHHAa PaclpoCTpaHeHHsi KOTopofi B 2 pasza M GoJyiee NMpeBH-
IIAeT TOJMUIHHY CXHMaeMOro BOMOHACHUIEHHOTO CJOs, JaBJIEeHHS
B IPYHTe BHIpaXkaeTcs 3aBHCHMOCTbIO (puc. 17)

p=p,+u, [67}

rae p, — AaBjleHHe, Iepejalomieecss Ha TBepAhle YaCTHUH TPyHTa
(adbdexTHBHOE HaBIeHHE);
1 — jpaBjeHHe, BO3HHKaloHiee B BOZe (NOPOBOe HJH HEHTPaJibHOS
JRaBJIeHHE). -
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Tlpu 5TOM JaBieHHe B CKeJiere TPYHTa Ha raybuHe z ¢ AOCTaToOq
HOH Ans NPAKTHYECKHX lesiefi TOYHOCTHIO MOXKET GHTL ONpeAeseHo 10

dopmyae

4 . =z
p2=p(1——;— smg;‘e—N). [68)
fjle € — OCHOBaHHe HATypaJbHHIX JOTapH(PMOB;
n’e, ¢t
N= 3. [69]
a) p
o —
- u .
i
- Py ( !
|
1 J
4
ZZ2 722

Puc. 17. Pacnopenenenne gaBjeHH{I B BOJOHACHIIEHHOM CJO°
IPYHTa AJsi HEKOTOPOTO BPEMEHH OT Hauaja 3arpyKeHHs:

1 ~— BOAOHACHUIEHHHA CJIOR; 2 — BOAONPOHHMUAEMBIH CJOR; 3 — BONOHE-
mpoRHRaeMuR chof (ckana)

PacyeT yCTOMYHBOCTH OCHOBAaHHA H3 BOAOHACHILEHHHX CHJbBHO
CHKHMaeMblX TIHHHCTBIX FPYHTOB MPHUAJbHBIX COOPYXeHHH pPacHoOpHO-
TO THHAa clieyeT NPOM3BOAMTb ¢ yyeroM yKasamuia PTM 31.3012—77
«PyKoBOACTBO MO pacueTy OCHOBaHHMA NPHYAJbHBIX COOPYKEHHH pac-
MOPHOTO THNA Ha CAabHX rPyHTaxX No AepopMauusam».

JonycKaercs npoBepATh YCTOHYHUBOCTb QCHOBAHH{l N0 METOHY «HY-
JIEBOrO TPEHHsS», KOrJAa BHElIHee AABJieHHE YpAaBHOBEUIMBAETCS MOPO-
BHIM, T. €. p=u, IPH 9TOM T==C].

B 3aBHCHMOCTH OT NPOTHO32 KOHCOJNHMAALHMM TPYHTA M HAUaja WM
YCJAOBHA SKCOAyaTauHH COOpYyXeHHs (HampuMep, MPOROJKHTEb-
HOCTb BO3BEICHHS COOPYKEHHS, pacier Ha NepcnekTHBHOE yraylientie
IHAa y TpHYasa H T. I.) CABHTOBHIE NOKAa3aTeJH MOTYT NPUHHMAaTbCH
JJISi TIOJIHOCTBIO CTAaGHJIHSHPOBAaHHOIO COCTOfIHHA FPyHTa mo ¢opmy.e

r=ptgaidoc. {70(33)]

13.40. Pacyer ocHOBaHHH NpPHYAJbHBHIX COOPYMKEHHH M HX KOHCT-
PYKTHBHHX 3JIeMEHTOB N0 BTOPOH Ipynne npeleJbHHIX COCTOSHHR (1o
nepopMalHsIM — OcallKaM, KpeHaM H TOPH3OHTAJbHHM NepeMmele-
HHSIM) HaJJIeXKHT BRINOJIHATbL B COOTBETCTBHH C TPeGOBaHHAMH TrJiaB
CHuII 11-16—76, CHull 11-17—77, a npn ocHOBaHHH H3 CJabhix
rpynToB no PTM 31.3012—77.
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Pacuer ocaox ¢J0sl BOJOHACHIIEHHOTO €/1a6oro rJIMHHCTOrO rpyH-
Ta BO BPEMeHH, BH3BAHHHIX NPHJIOMKEHHeM BHEIIHHX Harpysok, npi
pABHOMEDPHOM HJIM HEPAaBHOMEPHOM pacnpefesieHHH YIJIOTHAIOMHKX
NaBJIeHHA 1O TiyGHHe YKa3aHHOTO CXXKHMAaeMOTO CJIOsi PeKOMEHIYeTCs
BHTNOAHATL N0 KHAre H. A. LIHTOBHYa «MexaHHKa FPYHTOBY.

14(9). OBIUHE MOJIOXXEHUS PACYETA
NPUYAJNBHBIX COOPY)XEHHHA FPABUTALLMOHHOTO THUNA

14.1(9.1). Pacuer npuyajbHBIX COOPYXKeHHHA IPaBHTAllHOHHOTO THNA
JOJIXKeH BHIIOJIHATBCA B COOTBETCTBHH ¢ TpeGoBaHHsimMu m. 13.3(8.3)a.
6, &, 4, M HacTosilero PyKOBOACTBa H C NpHMEHEHHEM DAaCUETHBIX KO-
s¢pduunentoB B coorBercTBHH ¢ mn. 13.16(8.8) u 13.22(8.14).

14.2(9.2). IpuyaspHble cOOpyXKeHHs IPaBHTALHOHHOTO THIA MO yC-
JIOBHSIM JOTIyCTHMO#i HEPaBHOMEPHOCTH OCaAOK (BTopasi rpynma npe
NeJIbHEIX COCTOSIHHE) CleAYyeT NPOEeKTHPOBaTh C TAKUM PacueToM, YTO-
6bl paBHOAEACTBYIOILAS] OT HATPY30K He BHIXOAHJIA H3 SIAPa CeueHHA
OCHOBAHHSI.

YkasanHoe ycjoBHe onpefessiercs Gopmyon

a>b/3, [71(34)]

WIH
e<b/6. [72(35)]

B ¢dopmynax [71(34)] u [72(35)]:

a — paccTOsiHHe OT MepefHell I'PAHH COOPYXKEHHS JO TOUKH HPHJIO-
JEHHS PaBHOJAEHCTBYWOIIeAl Harpysok, oOnpejefisieMoe M0
¢dopMmye

a— =t [73(36)]

b — mwHpHHAa OCHOBaHHS COOPYXKeHHS;

€ — 3KCLEeHTPHCHTET NPHJIOXKEHHS PaBHOREHCTBYIOIIEH HAarpys3ox,
onpeaensieMui no popmyae

e=0,56 —a; [74(37)]

Myz — cyMMapHHfi MOMEHT OT YJEep:KHBAIOHMIHX CHJI OTHOCHTEJNbHO
nepexHero pe6pa BpauleHHs;
Mo — cymMMapHB MOMEHT OT ONPOKHIHBAIOMIHX CHJ OTHOCHTEJBHO
nepefHero pe6pa BpaIlleHHS;
g —cyMMa BepPTHKAaJbHHX CHJ, AeACTBYIOIIHX Ha MOAOWBY CO-
OpY’KEHHs.

Jonyckaercss BHXOA paBHOAeHcTBYIOIell Harpysok 3a npeieih
silpa CeueHHs NMPH YBeJHUEHHOM SKCUEHTPHCHTeTe IJIS COOpYKeHHH Ha
CKaJIbHOM OCHOBaHHHU A0 €<<0,25, Ha OCHOBAHMAX H3 TBEPAKX H IJIOT-
HbHX TPYHTOB TOJBLKO B cjydae pacyeTa Ha ocoOnle COYETaHHSI Harpy-
30K H BO3AeicTBHE 10 e<<0,2b.

Mpumeuanne K yAepXHBaOI¥M clieiyeT OTHOCHTb BCe BePTHKaJbHHE

CHJIBI, BKJIOUas H BEPTHKAJIbHYIO COCTaBJIAIOWYI0 AKTHBHOIO A3BJIEHHS TIpyHTA C
yueToOM BO3MOKHHIX BPEMECHHBIX HArpysok.
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14.3. Pacyer HecKaJbHHIX OCHOBAaHHH TI'D3aBHTALHOHHBLIX WPHYAJDb-
HBIX COOpYKeHHH [0 BTOPOH Tpyiiile NMpeReJbHHX COCTOSIHHi (Mo me-
¢dopmauusaM — ocaakaM, FOPH3OHTAJbHHM CMeELIEHHSM, KpeHaM) mnpo-
n3BoguTcst B coorBercTBUH co CHHII 11-16—76 u3 ycnoBuit:

SQSnp ’ [75]
U< Unp 5 [70]
wga’np 5 [77]

rie S, U, ® — cooTBETCTBEHHO BEJHUHHE KOHEYHBIX OCaAOK, TOpH30H-
TaNbHHIX TepeMeHleHHA H KpeHOB (HAKJOHOB), ompe-
JejsieMBie pacueToM COIJIacHO TPeGOBAHHAM IJIaBH
CHull 11-16—76;

Sup, Unp, Onp — COOTBETCTBEHHO NpefiefibHble BeJHYHHH OCaJOK, TOPH-
30HTAJbHEIX CMEIIeHHHd H KPEHOB, YCTaHaBJIHBaeMbie
MPOEKTOM.

NpumMevannme Pacuer ocHOBaHHA NpHYAJbHHX COOPYXKEHHR 10 BTOpOH
rpynne npejfedbHHX COCTOSHHH (Mo gedopmanusM) [0JUKEH BHIIOJHATHCA HA OCHOB-
HBEe CoueTaHHs JefiCTBYIOUIMX Harpy3oK H BO3AeHCTBHH.

144, B coorBercrBuH ¢ ykasaunusiMu raasu CHuIl 11-16—76 nas
NPHUYAJbHBIX COOPYXKEHHH TPaBHT2IHOHHOTO THOa NPH 5KCLEHTPHCHTE-
te ep<<0,2b pacuer mo jgedopMauHsM AOMYyCKaeTcs He IPOH3BOJAHTD,
€CJiH cOOMIOAEHO YCIOBHE

Pop<Rx, [78]

rA€  Pep — CPeAHee [ aBJeEHHE HA TPYHT OCHOBaHHs OT AEACTBYIOLIHX
Harpy3oK ¢ YUYETOM Beca IOCTeNH;
R — naBneHHe Ha IPYHT OCHOBaHHs, OmpeAesiseMoe No ¢op-
MyJe

Ri=my[A (B + 2ky) 11 + Ay (d + hn) 71 + Den s [79]

m; — K03(PHLIHEHT yCJIOBHH PaGOTH, NPHHUMAaeMHIH IIPH CTPOH-
TeJIbCTBE «B BOAY» AJIS HHLIEBaTHX mneckoB m;==0,7, s
JAPYrux rpyuros m;=10,9;
A,, A;, D — Ge3pa3MepHHe K03bPULHEHTH, IPHHHMaeMbie N0 Ta6J. 7
CHuITI 11-16—76 unu no ¢popmynam:

_ 0%
T etg oy — 0,57 + 9y °

[8C1

®
ctg oy —05% 4o’

A=1+ [81]

R .
D= tg oy (ctg 9 — 0,57 + @yy) ’ [82]

B — minpuHa NOJOLIBH COOPYXKEHHUS;
hy — TONIMHA NOCTEJIH;



Yri1, Pxi1 — OObEMHAs Macca COOTBeTCTBEHHO TPYHTOB OCHOBaHHSA H
MaTepHaJja NOCTeJH;
d — 3arny6JieHHe TIOHOWBH COOPYXKEHHSI OT OTMETKH NPOEKT-
HOTO JHA;
€11 — CLEIJIEHHe TPYHTA, 3aJIeTraionero noj NOJOMBOH NOCTENH.

llpuMeuanue B pacuerax npHYaibHHIX COOPYXeHHH 1o pedopMmanusM ocan-
K4 TOCTEJH HE YYHTHIBAETCH.

14.5(9.3). Ilpu onpeneneHuH HOPMAJbHBIX KPAEBHIX HalPsiKeHHMA
MO TOAOMIBAMH TPABUTANMOHHHIX COODYXKE€HHH HJIH KaMeHHBIMH HOC-
TEJIAIMH B pacuere IPOYHOCTH OCHOBAHHE JHOJXKHO BHIMOJHSATBCS YCJO-
BHE

s<R, [83(38}]

TAC 0 — KpaeBoe HallpAXKCEeHHE Ha KOHTaKTe KaMeHHOH IOCTeJH H HOo-
JOIIBH COOPYXKEHHA HJH Ha KOHTakKTe rpyHTa OCHOBaHHA H
NOAQIUBH KaMeHHO#H TNOCTECJIH, onpenelisseMoe B COOTBECTCTBHU
c . 14.6(9.4) u 14.7(9.5);

R—paC‘IETHOG CONIpOTHBJICHHE rpyHTa OCHOBaHHs, Ha3HayaeMoe
10 HHXKEHEPHO-T€0JIOrHUYEeCKHM OTUETAM.

ITpumeuvanune [lonyckaeTcs pacueTHOe [apjieHue TPYHTa OCHOBaHHA Ol-
peleiaTs no ykasauuaM npra. 4 CHaIT H-15—-74. B atoM ciiyyae ycloBHHeE pac-
YeTHHE AaBJeHHS Ro Ha TPYHTH OCHOBAHHS TPHHHMAaIOTCs mo Taba. 1—3 mnpHa 4
CHull [I-15—74, a BenHuHHa pacueTHOro ZaBJeHHR Ha TPYHTH OCHOBaHHS R omnpe-
neasercs no ¢opMyaam [84] u {85). Ilpn 3ToM mpmHHMaercs, uTo 3HaveHHss Ko B
126, 1—3 npun. 4 CHull I1-15—74 oTHocATca X NOAOMBAM COOPYKEHHS, HMEIO-
WHM IIMPHHY by=1 M H rayOHHY 3aJ0XKeHHS h =2 M.

Ipu A=<2 M.
b —
R=R,[1+# C5 L] LN, [84)
OpH h>2 M
R=R, [ 1+ & ]+ byqu (b — 1y), (831

roe b m h— coorBeTcTBeHHO (PAKTHYECKHE LIHPHHA H rJYOHHa 3a/10KeHHS NOAOII-

BH COOPYKEHHS, M;

y1— o6beMHAas Macca TPYHTa, PACHOJOXKEHHOr0 BHINE MOJOMBH COOPY-
XKeHHd, TC/¢M3;

k1— KospdHIMenT, YYHTHIBAIOMHA BJHSAHE LIHPHHH MOXOWBH COOpYyXe-
HHfl, IDHHEMaeMHH JiJIf OCHOBaHH{, CJHOKEHHHX KPYNMHOOOJIOMOUYHH-
MH H NeCYaHHMH TPYHTaMR, KpoMe NBJIEBaTHX neckoB, k;=0,125,
NHUIEBATHIMH MECKAMH H [VIHHHCTHME [PYHTaMH — kj=0,05;

kg-— K03 DHUHEAT, YYHTHBAIOIIAR BJHSHHEe TJAYOHHH 3a70XEHHR NOAOUI-
BH COODYKeHHS, DPDHHHMaeMHA JJS OCHOBAHHFA, CJOXEHHHX KDYINHO-
06/JIOMOUYHHMH H TNECYaHHMH rpyHTamH, k,==0,25, cymecamu H cyr-
JHHKaMH — kp=0,20 # ramaamu — k;=0,15.

14.6(9.4). KpaeBHe HanpfAXKeHHS MO KOHTAKTY OCHOBAHHS COOpY-
MEeHAs] ¥ KaMeHHOA MocTeNH mpH cobmiofeHuH yciaopui [71(34)] »
[72(35)] [puc. 18(8), a] onpenensiiorcst no dpopmyae

o = -1+ 3) <R, [86(39)]

min
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Ilpu HecobaiofeHHH B mpejenax yKasauu@t nm. 14.2(9.2) ycaosui
[71(34)] u [72(35)] [puc. 18(8),6] KpaeBHe HanpsiKeHHs ONpexe-
JifI0TcA 1O popMyJie

smax= 35 <R. [87(40)]

B ¢popmynax [86(39)] u [87(40)]:
Omax # Gmin — MAKCHMaJIbHbBie B MHBHMaJibHHEe KpaeBhie HOpMaJibHbIe
HanpsxKeHHs] B KaMeHHOH MOCTeJd HAa KOHTAKTe C OC-
HOBAaHHEM COODYIKEeHH;
R — pacueTHOe compOTHBIEHHEe KaMeHHOH MNOCTeJH, NPHHH-
MaeMoOe B 3aBHCHMOCTH OT MapOYHOH NMPOYHOCTH KAMHS
C ydeTOM €ro BOJOHACHUIeHHOCTH. Ilpu pacuere mpou-
HOCTH KaMEHHOM NOCTeNH JAONYCKAaeTCs NOJAb30BaTHCS
PEeKOMEHJalHAMH NpHMeYaHHs 1. 14.5(9.3).

-d) . a e

Puc. 18(8). Smopn KpaeBHX HanpskeHHil 10 KOHTAKTY OCHO-
BaHHS COOPYIKEHHS ¥ KaMeHHOH NOCTeNH

OcraabHble 0603HaUeHHs TPUHKMaOTes no 1. 14.2(9.2).

NMpumeuanne. [Ipn orCyTCTBHH HHXeHEPHO-reOJOTHYECKHX AQHHBX JAONYCKa-
eTCSi NPHHEMaTb pacueTHoe JapJeHHe nocrend R:

IJISi OCHOBHOIO COYeTaHHus CHJOBHIX BO3JeACTBuA K= (4-+6) Krc/cm?;

ANt acoGOro coueTaHHsi CHJAOBHX BosjedicTeuii R= (5,5=8,5) krc/cm2.
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14.7(9.5). KpaeBnle HanpsixeHusi N0 KOHTAKTy KaMeHHON NOCTeJn
C FPYHTOM OCHOBAaHHSl ONPEJEJAIOT H3 YCJOBHA Nepefaiyd Harpysox
gepe3 nocTeNb NoJ yraom 45° no gopmyie

, 4 .
Fmax = Fmax b + 2h, + hn Tﬁ<R, [88(41)]
min

min

rae o, MakKCHMaJibHbie H MHHUMAaJIbHbBI€ KpaeBble HOpMaJlbHHIE Ha-

mEX
‘min
NpsKeHHAs. B IPYHTE OCHOBAHHS HAa KOHTAaKTe C KaMEHHON
NOCTEJNbIO;
Omax— TO Xe, 4TO B 1. 14.6(9.4);
min
b’ — mmpnHa, N0 KOTOPOi NepefaeTcsi AABJEHHE OT COOPYIKEHHs
Ha noctedb. [Ipu cobmmonenun yenosui [71 (34)] " [72 (35) ]
b’="b, upu HecoGJI0JIleHHH YKa3aHHLIX ycJoBuUil b'=3a;
hy — TOILMIHA KaMEeHHOM TOCTEJH, M;
v« — O6beMHast Macca KamHs nocTesn [em. m. 13.31(8.21)];
R — pacueTHOe COMpOTHBJIEHHE TPYHTA OCHOBAHHS, NPHHHMae-
MOe 10 HHXXEHEPHO-TeOJIOTHIECKHM OTYEeTaM; NPH OTCYTCI-
BHH HH:KEHEDHO-TeOJOTHYECKHX HAaHHHX AONYCKaeTcsi npH-
HHMaTb 1O YKa3aHHAM M pEKOMeHJauusM [pPUMEYaHHs
n. 14.5(9.3).
14.8(9.6). Tonuiuna kaMeHHON MOCTeNH A, onpeaensiercs H3 YCJO-
BHSI, YTOGH KpaeBble HaNpsKeHHsl He NPEBHIIIAJH PACUETHOrO CONpO-
THBJIGHHSI TPYHTa OCHOBaHHs, NO (opMyJie

2R — m' / m“h”') ¥ (omax — R)
. 7 (max — R) ]
e S () et m

Bce o6GosnauenHs B ¢opmyse [89(42)] npunumaloTecs 1o
n. 14.7(9.5).

NMpameuanne. TIpE oTpHUATENbHOH BEJHUHHE NOAKOPEHHOTO BHPAaXKEHHS
tdopmynn [89(42)] Tommmy NOCTedH cjejyer NPHAHMATb MO KOHCTPYKTHBHHM Tpe-
GoBanHsM [cm. nm. 10.6(5.6)].

14.9(9.7). Pacder yCTOAYMBOCTH rPpaBHTALHOHHHX NPHYAJBHHX CO
OpPYXeHH# (mepBasi Ipynna npefeJbHHX COCTOSHHI) U3 YCJAOBHSA ONpO-
KMAHBAaHHUA (MOBOPOTA) BOKPYr nHepeiHero pe6pa BpauleHHs CJeRyer
BHIIOJHATbL TOJBKO B CJydae BHXOJa paBHOAeHCTBYIOmEd OT BCex Ha-
rpy3oKk 3a npejeinl siipa CedeHHsl, T. €. IIPH HeCOOJIOLEHHH YCJOBHIl
[71(34)] u [72(35)], no dopmyae

nenmy Mo< - My, [90(43)}

rie N, n, kq — 10 XKe, yt0 B n. 13.16(8.8);
M,, My — COOTBETCTBEHHO MOMEHTH OT ONPOKHALIBAIOLINX H yAep-
JKHBAIOUIMX CHJI OTHOCHTEJIBHO PacCMaTPHBAEMOro ped-
Pa BpalueHus;
m — T0 Xe, uro B I. 13.22(8.14);
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My — DONOJIHHTENbHBIH KO3 HIHEHT yca0oBHH paboTH, NPH-
HHMaeMuii o Taba. 17(7), nos. 4.

Npameuanune. JIIsS yroJkOBHIX CTEHOK ¢ BHeliHell aHKePOBKOH yCTOHYH-
BOCTb Ha ONMPOKHAMBAHHE HE NMPOBEPSETCH.

14.10(9.8). Tlpu pacuere YCTOHUYHBOCTH TPaBHTAUMOHHBIX IMpH-
YaJbHBIX COOPYXeHHH (mepBasi Tpynna NpeaeNbHBLIX COCTOSHHHA) Ha
COBHI MO KOHTAKTYy COOPYKEeHHS C KaMEHHOH MOCTEJNbI0 HOJIKHO BHI-
NOJMHSATHCS yCJIOBHE

nenmi E< E";—gf, [91(44);

Tae f¢, n, Rk« — TO Xe, yto B 0. 13.16(8.8);

E — cyMMa TOpPH30OHTAJBHBIX CABHTAIOUIHX CHJ, AEACTBYIO-
H{HX Ha COOpPYKEHHe;

m — 10 Xe, uTo B 1. 13.22(8.14);

g — CyMMa BePTHKAJIBHHIX CHJ, AeHCTBYIOIUX HA NOAOIIBY
COOPYXeHHS;

f — koaduuHeHT TPEHHsI MOXOMWIBH COODYXKEHHS MO KOH-
TaKTy ¢ KaMeHHOH IOCTeJblO; JONYCKaeTCs NPHHAMATb
paeubM 0,5. B 000CHOBaHHHIX CAyYasX CJefyeT YTOu-
HATH BEJIUUMHY | SKCHEPUMEHTAIbHBIM NyTeM;

my — NpHEHAMaercs no Ta6a. 17(7), nos. 1.

IlpumeuaHHe. BpeMeHHHe HArPY3KH, YJydIIaioiiHe YCJOBHS YCTOMUHBOCTH,
M3 pacuera HCKJIOYAIOTCH.

14.11(9.9). YcTo9HBOCT TPABHTALlHOHHBIX MPHYAJbHHIX COOPYyXKe-
HHA (mepBasi Tpynna NpefejbHBIX COCTOSHHH) Ha CIBHT BMecTe C IIO-
CTEJIbIO CaIe/lyeT OnpeAeNsTh:

a) mag ciydyas TNOCTeNH, 3aray6JeHHOH B TPYHT OCHOBAHH:
[puc. 19(9), a], ckoabxenue no cucreme niockocredt MK, KE v EA —
H3 YCJOBHS

nenmaE< - [(8+ €+ &l fu+Epl,  [92(45)]

rae M, n, Bx — 10 Xe, uro B 1. 13.16(8.8);
my, E — 10 xe, uto B 0. 14.10(9.8) ;
g1 —uacTb Beca COOPYXKEHHs, Nepefaiomas AaBJIeHHe Ha
[PYHT B IJIOCKOCTH MOXOLIBHI NOCTeNH Ha ydactke FK
H onpefessieMasi o popmyJie

2h" 11 6y 4 0,582 (31 + 64)

817 . 2hn + & ! * 5 [93 (46)}

g2> — COGCTBEHHHH Bec KaMeHHOf mocteaH B KoHType ECDK,
onpejiesieMslt 0 hopMyJie

g:=(b"+ b; — 0,5kn) hu i [94(47)]
g3 — COOGCTBEHHBII BeC 3aCHNKHA B KoHType BCE, paBHbIi
g:=0,5k2 15 [95(48)}
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fr1 — KO3 PHUHEHT TpeHHS KaMeHHOH MOCTEAM MO TIPYHTY
OCHOBaHHsl, IPUHHNMAaEMBIi paBHHIM tg ¢r;. B o6ocHo-
BaHHHIX CJyYasx cjeAyeT YTOUHATb 3HaueHHe fr 3KC-
NepHMEHTaJbHEIM NyTeM;
Ep1 — ynepxuBamoouiasi TOpH3OHTaMbHAs CHAA OT FPYHTA 34
CHIIIKH, Onpe/iessieMasl 00 OHON U3 dopMy.:
CONPOTHBJIEHHE 'PYHTA 3aCHINKH B KOHTYpe ABE

1+ m,f,
Ep[‘—-o 5hn']'3 )‘n()‘_\—o—s'I

fr[
HJIM TaCCHBHOTO AAaBJEHHUS IMPYHTA
Ep1-0 Shn '{3 pl . [97 (50)]
B pacuer mo ¢opmyne [92(45)] BBomUTCS MeHbUlee H3 MOJYYEH-
HBbIX 3HaueHH#H;

[96(49)]

2) — —
A & B c s S M
14 | D \
Q - |14 7118 N 1))
{L R //dn.xLL"/ %7 Smin \
£ F 5____,._,——‘1_),
[ (g’ 2
A .4
o) \ X
6
. ¢ , D M
. 4 N .
-QJ: "4 /f/ N 2
Ginax 45° Gmin \
G g

9

Puc. 19(9). Dmiopn KpaeBHX HaNpSXKEHHi [0 KOHTaKTy KaMeH-
HOH MOCTeJIH H OCHOBAHHS:

a — HmpH OOCTeJH, 3arayGieHHOff B IDYHT OCHOBaHHs; 6 — npH HOCTENH,
PacnosoXeHHON Ha NOBEePXHOCTH I'PYHTA OCHOBaHHS

b’ u h, — 1o Xe, uro B 1. 14.7(9.5);

01 H 02 — KpaeBHe HOpMaJibHHle HanpsiXKeHHss B IPYHTe OCHOBa-
HHSl Ha KOHTAKTe ¢ KaMEHHOH IOCTEeJNbI0 COOTBETCTBEH-
HO C NepelHedl H THUIOBOH CTOPOH OT COOGCTBEHHOro
Beca COOpYKeHHs, BKJIUas BeC I'PYHTa H BEPTHKAJb-
HYI0 COCTABJSIOMIYI0 AKTHBHOIO MJaBJIEHHS TPYHTA ¥
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BPEMeHHBIX Harpy3ok, ompeneisieMble 10 ¢opmyas
[88(41)] npu hqp =0;
by — oTpe3ok WHPHHK DOcTenH [cM. puc. 19(9), a];

Y« Hys— 0ObeMHAsi Macca COOTBETCTBEHHO KaMEeHHOH HabpOCKH
M 3aCHITIKH C YYeTOM B3BellIHBaHHUS,;
m, — 33JI0KeHHe OTKOCa KOTJIOBaHa;
Api — TO XKe, uto B 1. 13.35(8.25);
6) Ang cAyuas §NOCTeIH Ha TNOBEPXHOCTH TIPYHTA OCHOBAHHA
[puc. 19(9), 6]:
CKoJbXKeHHe 10 mockocTH KE — no dopmyae [92(45)] npu gs==0
u E,=0;
CKOJIbXKEeHHEe 1O HaKJOHHOH miockoctH ME — no dopmyne

nenmy E'< %g’fx, [98(51);

rie E’'—cymMa npoeknHii Ha mJIOCKOCTh caBHra ME cuil, RefCTBy1O-
KX BHIIE 3TOH MJIOCKOCTH, onpefensemMas o GopMy.Jie

E'=(g+ g sinb+ E cosd; [99(52)]

g’ — cyMMa npoexuu#i CHJ, JeHCTBYIOMINX BHILIE MJIOCKOCTH CABH-
ra ME, Ha HOpMaJib K 3TOH TNJOCKOCTH, OIlpefenaseMas MO
dopmyse

&'=(g + &) cos p — E siny; [100(53)1
fx — KO3 OUUHEHT BHYTDEHHEro TPEHHS KaMeHHOH HabpOCKH,
KOTODHH HOMyCKaeTC NPHHHMAaTh paBHHM tg @x=tg45°=:
= LY,
gu E— 10 XKe, 410 B 1. 14.10(9.8);

g4 — Bec YacTH noctend B Kontype ECM, onpepensieMulii mo

dopmyJe
g4=0,5(b"+b,) ha7i; [101(54)]

P — yroJ MexARy I[OJOUIBOH CTEHKH H IJOCKOCThIO ciBHra ME.

14.12(9.10). Ilpu pacyere obuie# yCTOHYHBOCTH I'PABHTaHHOHHBIX
NpHYaJbHHX COOpYXeHHfi (mepBas Tpynna npeaejbHHX COCTOSIHHA)
N0 cxeMe IJIyGHHHOTO CHABHIa CEAYeT PYKOBOACTBOBATHCs YKA3aHHUsIMH
CHuIT 11-16—76 «OcHOBaHHS THAPOTEXHHYECKHX COOPYKeHHH», Pyko-
oacrBa K CHull II-16—76, a takxke nn. 13.23(8.15) u 13.24(8.16)
HacTosiuero PykoBQ/AcTBa.

Jns rpaBHTALHOHHHX NPHYAJbHHIX COOPYXEeHHH H3 KJAaAKH OOHIK-
HOBEHHEIX MAacCHBOB B pacueTe NHO KPYIVIOUMJIHHAPHYECKHM IOBepx-
HOCTSIM CKOJIbXXEHHSI CJefyeT B mpejesiaXx WHPHHBI OCHOBAaHHS CTEHKH
coOCTBeHHHIH Bec COOPYKeHHs, BeC MaTepHaja 3achliKH H BpeMEHHbIE
uarpysku [puc. 20(10)] Hax HHM NPHBOAHTL K 3MIOPE BePTHKAJBHBIX
cua no ¢opMysnam [73(36)] u [86(39)], uckaouHB AeficTBHe ropu-
30HTA/IbHBIX HArpy3oK, T. €. npuuxMas B dopmyse [73(36)] 3naus-
Hue M,=0.

OKcnyaTAUMOHHYI0 HArpy3Ky Ha TepPPHTODHM MpHYana cjepyer
pacnoJiaraTh B COOTBETCTBHH cO cxeMo# Ha puc. 20(10). -

96



[Ipu pacuere o6me#d YCTORYHBOCTH COOPYKEHHA NO CXeMe cMellaH-
Horo ciBura, npeacrasieHnofi B CHull 11-16—76, neo6xoaumMo Tpa-
(elleHAANbHYIO SHIOPY HANPSIKEHHH N0 KOHTAKTY HOCTEJIH C TPYHTOM
OCHOBAHHS 3aMEHHTb paCYeTHOH paBHOMEDHOH 3MIOPOH H  yyecTh
BJHsHHe TPHTPY3KH HHTEHCHBHOCTBIO Rayy Hal 30HOR BHIMMpAHHSA.

14.13(15). Pacuer npuyajbHBHIX COOpPY:KEHHH H3 06010uYeK 60Jb-
woro puaMerpa (cM. m. 10.31) caexyeT BHIIOJHATH C y4eTOM Tpe6o-
Bauu#i pasn. 13 u 14 Hacrosmero PyxkoBoacTBa N0 yKa3aHHAM
PTM 31.3013—77, a takxe PekomenpanusiM mno pacuetry, pa3pato-
TaHHBIM BCeCOI03HBIM HayYHO-HCC/JAe0BATENbCKHM HHCTHTYTOM TPaHC
noprtaoro crpouteasctsa (LIHMKIC) MunTpancerpos.

CraTtnuecku#t pacuer o6oJsoyek 6ONBLIOrO JHAMeTPa NOJKEH yuH-
THIBATh YCJIOBHS PaGOTH KOHCTPYKIHH COOPYXKeHHs! B CTAHH 3KCILIYa-
TAIH ¥ CTPOUTEJIbHBIA HEpHOJ.

Puc. 20(10). Cxema pacnosoxeHHs: SKCIJIyaTaHOHHHX Harpy3oK

Pacuer npruanbhbix coopyxeHuii #3 060n0uex 60IbLIOrO AHAMETPA
N0 NepBOH rpynne NpefeJbHBIX COCTOSIHHH CJeAyeT BBIIOJHSTh MJist
ofecneyeHHs] NPOYHOCTH KOHCTPYKUHMHM OOGOJNOYKH (CTEHOK H Y3J08B
COEJHHEHHs), 3JEMEHTOB BEDXHEr0 CTPOCHHS, OCHOBAHHS COOPYXKEHH:H
H YCTOHYHBOCTH COOPY2KEHHS HA CABUT M ONPOKHALIBAHHE.

Pacuer mo BrOpo# rpynme npefeNpHHX COCTOSHHH NPOH3BOJUTCH
C LeJb0 OrpaHHyeHHs] AedOpManHH COOPYKEHHS — OCaJOK, KPeHOB,
FOPH3OHTAJbHHX CMEIEHHA, a TaKXe PAacKpHTHS TPelIuH B KeJeso-
OETOHHBIX CeUCHHSIX.

15(10). OBLIHE NOJIO)KEHHSI PACYETA
NPUYAJIBHBIX COOPY)XEHWH YT'0JIKOBOTO THIIA

15.1(10.1). [IpuuanbpHble COOPYKEHHUsI YTOJKOBOTO THHNA C BHYTpPeH-
Hell aHKepOBKOI M KOHTP(OpPCHHE DPACCUHTHIBAIOTCS IO NepBOH H BTO-
poil rpynnaM mnpeieibHHX cocrosiHuE [cMm. m. 13.3(8.3)] mpu mByx
clydasnx 3arPyKeHHsl TePPHUTOpHH mpuyaia [puc. 21 (11)]:
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I cnyuaft — BpeMeHHasl HArpysKa pacloJiaraeTcss HaJx COOPYXSHH-
eM [0 JIMHHH KOPAOHA MJH [0 JHHHH BO3MOXKHOTO 3arPyKEHHS [O Tex-
HOJIOTHYECKHM YCJIOBHAM. [IpH TakOM PacmoONOKEeHWH HATPY3KH pac-
CYHTBHIBAIOTCA YCTOHUHBOCTH COODY3KEHHsI Ha MNJOCKHH CABHI HO MHOC-
TEJH H BMecTe C NOCTeJbo, TOJNIMHHA MOCTEIH, KOHTAKTHHE HampsiKe-
HHs B NOCTEJH M TPYHTE OCHOBAHHf, a TAKXKe YCHJHA 171 pacders
MPOYHOCTH U TPEHIHHOCTORKOCTH 3JIeMEHTOB KOHCTPYKIMH;

IT cayya#h — npu TakOM PacnoJioXKeHHH BPEMEHHON HArpysKH pac-
CUMTHIBAETCsE O6N1asi YCTOHYHBOCTL COOPYKEHHS IO CXeMe TJyOHHHOIS
CABHra No KPYIJIOUHJIHHADPHYECKOH IIOBEPXHOCTH CKOJIbXKEHHS.

[
[ g7
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| .
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f 93 I g]l/ 72”

Puc. 21(11). PacyeTHHe CXeMH 3arpy:XeHAs NpHYaia IJs KOH-
CTPYKIMH YTOJIKOBOrO THNA C BHyTpeHHeli aHKEPOBKOHA H KOHTp-
dopcroRt (pHMCKHMH HE(PAMH NOKAasaHH CAydaH 3arpyXemus):

1 — oTMerTKa KOpHOHa; 2 — JIHHHS KOpJOHa; 3 — Kojes mopraia; 4 —
[IOCKOCTh BOCHPHUATHA Pacmopa; 5 — INIOCKOCTb OGPYINeRHs; 6 — OTMeTKa
aHa

15.2(10.2). AKTHBHOE HaBJieHHe TPyHTa C YUETOM BpPEMEHHHX Ha-
TPY30K, PACNOJOXEHHNX HA TEPPHTOPHH NPHUAJA, ONpeNeseTcH B Co-
oTBeTCTBUH ¢ yKasauusmu mm. 13.30(8.20) —13.34 (8.24).

IIpr sTOM yroJ TpeHHs § MaTepnaja 3acHIKH [0 PACYETHOH Thi-
JIOBOH NIJIOCKOCTH CT€HKH NPHHHMaeTCsl pABHBIM:

0,5¢ — Mo XKesne306€TOHHOA THIOBOH MOBEPXHOCTH JHUEBOH NJIH-
TH HJIH ThUIOBO# NOBEPXHOCTH KOHTpdOpCa;

¢ — N0 YCJIOBHOH HAKJIOHHOH THIJIOBOH IIJIOCKOCTH CTEHKH, B TPYH-
Te 3aCHNKH (IO NMJOCKOCTH BOCHPHSATHS PACIOPHOIO JAaBJEHHS).
15.3(10.3). Ilpu. pacuere YCTOAUHBOCTH YLONKOBHX CTEHOK H MPOH-
HOCTH HX OCHOBaHHS YIVIN B 3achHlKe (@ — MeXJy BePTHKAJbiO i
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IJIOCKOCTbIO BOCNPHSITHSA pacnopa H 3 — MeXAy BePTHKAJbI0 H MJOC-
KOCTbIO OOPYIUEHHsI) CJAERYET ONpeNeasiTh:

a) TpPH HArpysKe, paclnoJOKeHHOH HA COOPYXKEHHH, — MEPBHIT cy-
vafi [em. nm. 15.1(10.1) u 16.1(11.1)] — no ykasanusam . 13.32(8.22)
(vacTHH# cayuaft) H no dopmyae [44(19)];

6) IpH Harpyske, PaclnoOJIOXKEHHOH 3a COOpYMXKEHHEM, — BTODO#
cayuait [em. 1. 16.1(11.1)] — no yxasanusm n. 13.33(8.23) u no ¢op-
myae [41(17)].

15.4(10.4). IIpu pacuerax YroJKOBHIX CTEHOK FOPH30OHTAJIBHYIO COC-
TaBJSIOILYI0 HIBAPTOBHOTO YycHaus N, caeldyeT pacnpeiessaTh o
IJMHE BAOJb JIHHUM KOPJOHA, DaBHOH cymMMe JJHH NaHeJeH, OMOHO-
JHYEHHHX C TYMOOBHIM MaccHBOM. Pacnpeje/sieHHe HIBapTOBHOI'O YCH-
JIHsS. OTOJIOBKOM HA CJEAYIOIIHE 3JeMeHTH JOJIKHO ObITh OG0CHOBAHO
pPacyeToM ero MpoOYHOCTH.

15.5(10.5). B yronxoBux cTeHKax npH pacyeTe JIHIEBOH IIHTH
B FOPH3OHTAJIbHOM HANpABJICHHH Pacyer- Ronepeunsii pape
HOH IJIOCKOCTBIO BOCHPHSTHS Ppacmopa _—
ABJISIETCS €e ThlJIOBAsi HOBEPXHOCTh. I1pu
OnpeJeNIeHHH pacnopa 3achHINKH Ha MJd- mﬂ'-mmm
Ty CjelyeT YYHTHBATh pasrpyxaiouiee
BJHsIHHE OGOKOBHIX MOBEPXHOCTed pebep
B pe3yJbTaTe TPEeHHS O HHX NIPH3MH 06-
pYIIEHHUS.

Ilpu pacuere MJIHTH B BEPTHKAJBHOM
HanpaBJIeHHH B KaueCTBe pacueTHOM
NPHHHMAaTb YCJAOBHYIO MJIOCKOCTb BOC-
NpHATHA pacrnopa, MOJOXKeHHe KOTOpod
ONpeneNsaeTcss pPacCTOSHHEM Xp; |[pHC.
22(12)]. Ilpu 3TOM pACCTOSIHHE Xy,
OTpaHHUEHHOE THUIOBOA MNOBEPXHOCTDHIO
JIMLEBOHA IJIMTH, ONpejessieTcs 1O ¢op- 1
MyJe

L

Pacyemunas nnockocms

X

o I=D}
T4l tg g

<hp, [102(55)] g hp

Puc 22(12). Cxema onpeneie-
raie ¢s — CpE}.lHEBSBCIlIeHHb[ﬁ yroJsa BHyr- HAST pacqe-"wﬁ NJOCKOCTH
PEHHEro TPEHHs rPYHTa 3aCHIKH.
OcTanbabe 0603HaueH s IPHHAMAloTes 110 pHc. 22(12).
15.6(10.6). JluueBast MJHTZ B YrOJKOBHX CTEHKaX C BHeIIHed H
BHYTPEeHHeH aHKepOBKOH pPacCUHTHIBaeTcss B ABYX HaNpaBJeHHAX, Kak
6ajKka Ha JBYX ONOpaX ¢ KOHCOJISIMH, HA HAarpy3ky OT aKTHBHOTO JaB-
JIeHHsI COOCTBEHHOr0 Beca IPyHTa ¢ Yy4YeTOM BPEMEHHBIX Harpysok.
B BepTHKaJbHOM HaNpaBJIeHHH ONOpaMH CJyXaT aHKep H ynop Ha
nopore ¢GyHIaMeHTHOR NUIMTH, B rOPH3OHTaJbHOM — peGpa TaBpos.
Ilpn pacuere NAHTH B BepTHKAJbHOM HaNpaBjl€HHH TOPH3OHTaJb-
HYIO COCTaBJAIOMYI0O WIBAPTOBHOI'O YCHJHS, HOPMAJbHYI0 K JIHHHM
KODAOHA, CIeAyeT YUHTHBATb NPH ONpefeJeHHH YCHJIHA B HaJaHKep-
HOM KOHCOJM M He YUMTHBAThL NPH ONpefesieHHH H3TMOaIOMero MOMeH-
Ta B mpojere. IIpn 3TOM 3HaueHHe KO3()DHIMEHTA M. CHHNKEHHS H2-
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ruGaouiero MOMeHTa B IpoJeTe JIMIEBOH NMaHeJH B pesyJbTraTe ee Je-
dbopMau¥H M NepeMelleHHs JONycKaeTcs NPHHHMAaTh no Taba. 23(9).
Ipu pacuere nuuTH B FOPH3OHTANBHOM HANpaBJEHHH PEKOMEHAY-
€TCsl 0 BEICOTE COOPYXKEHHSI B COOTBETCTBHH C SMIOPO#l pacmopa Bal-
JleJIsiTh XapaKTepHble pacueTHble ceYeHHsl IMHPHHOA 1 M W NPHHMMATH
IJisi TOPH3OHTAJbHEX §aJIOK PAaBHOMEPHYIO Harpy3Ky, PaBHYIO cpemHeil
HHTEHCHBHOCTH N0 3MNI0p€ pacnopa /s BbIAEJEHHOro CeYeHHs.

16(11). PACYET NPHYAJBbHBIX COOPY)XEHHH
YroJIKOBOro THNA C BHEWIHEN AHKEPOBKOM

16.1(11.1). TlpuyanbHBle COOPYIKEHHS YrOJKOBOTO THNA C BHelL
Hell aHKEpPOBKOH DPAcCUMTHBAIOTCH No IepBOX W BTOPOH rpynnam mpe-
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Puc. 23(13). Pacuernnle cxeMbl 3arpyKeHHsi MpHYajia AJs KOHCTPYKIHH
YTOJIKOBOrO THNA C BHeUIHeHd aHKePOBKOA (PHMCKHMH HH(paMHu NOKasa-
HH CJIy9aH 3arpyxeHHs):

1 — oTMeTKa KODIOHA; 2 — JHHHs KODAOHA; 3 — KoJjes moprana; 4 — ILIOCKOCTh
BOCHDHATHSL Pacnopa; 5§ — BJAOCKOCTh OOPYINGHHs; 6 — OTMeTKa IHa

nenbHHIX cocTosHHA [em. 1. 13.3(8.3)] npu ueTkpex cayuasix 3arpy-
JKeHHsl TeppHTOpHHU npuyana {puc. 23(13)]:

I cnyuafi — BpeMeHHasi HarpysKa pacrojaraercss Hajl COOPYKeHH-
€M JI0 JIHHHH KOPJIOHA WJH JIHHHH BO3MOXKHOIO 3arpy’KeHHsl [0 TEXHO-
JIOTHYeCKHM YycJOBHsIM. TIDH TaKOM pacHOJIOMEHHH HArpy3Kd Ompej:-
JSIOTCSA YCHAMSA JJIsi pacueTa JHHEBOH NUIHTH M AHKEPHOM TSTH, MOJO-
XeHHe DaBHOJeHCTByOniefi Harpy3ok B OCHOBAaHHMH, KOHTAKTHBIE Haf-
PAXXeHHS B [IOCTeJIH H FPYHTe OCHOBaHHs, TOJIIHHA IIOCTEJH;
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Il cnyuait — BpeMeHHdst HATpy3Ka pacmoJiaraeTcsi 3a COOPYIKEHH-
eM. B 3TOM cilyuae mpoBepsieTcst €ro0 YCTOHUHBOCTh Ha NJIOCKHH CABHT
10 TOCTe/H H BMECTe C NIOCTENbIO;

Il cayuafi — BpeMennas Harpyska pacnojaraercs Haf CTEHKOH
B Ipefesnax NPU3MBl OOpyLIeHHS HA JHIEBYIO IUIUTY H 33 IJIOCKOCTBHIO
o0pylleHHs], IPOBeJCHHON H3 BepXHeH TOUKH aHKepHOA omophl. Ilpw
TAKOM II0JIOXXeHHH HArpy3KH DacCUHTBIBAIOTCSI aHKEPHHIE YCTPOMCTBA;

IV caysa#t — ppH TakoM pacnojoXXeHHH BPEMEHHOHW HarpysKu co-
Opy’KeHHe DPacCUHTHBAeTCsI Ha OOGINYI0 YCTOHYHBOCTH 1O KPYTJIONH-
JIHHJIDHYECKHM MOBEPXHOCTAM CKOJIbXKEHHS.

16.2(11.2). YcTOAUYHBOCTD YTOJKOBHX CTEHOK ¢ BHEIIHEH aHKepOB-
KOH N0 cxeMe IJIOCKOTO CJBHTa, a TaKXKe KOHTAKTHHE HOPMaJbHBIC
HanpsiZkeHHS H TOJIHHA KaMeHHOH MOCTEeJIH PacCYHTHIBAIOTCA B COOT-
BeTCTBHH ¢ TpeGoBanusmu nm. 14.2(9.2), 14.5(9.3)—14.8(9.6),
14.10(9.8), 14.11(9.9), 15.2(10.2) — 15.4(104) ¢ yqerom‘cnenymmnx
JIONIOJTHHTebHBIX YKa3aHH#A:

IDH ONpeeeHHH MOJIOXKEeHHS PaBHOACHCTBYIOMIeH Harpysox no
dopmyne [73(36)] yaepxkuBalomuit MOMeHT onpefensiercs 1Mo ¢op-
MyJe

M)"n:Myn + l‘”Ra' [10(,,

rae Myz— 10 Xe, 4To B 1. 14.2(9.2);
MRa — YAEPKHUBAOUIMA MOMEHT OT TOPH30HTAJbHOH COCTaBJSIO-
uiefl’ yCHJIHS. B aHKepe OTHOCHTEJIbHO NepefHero pe6Gpa Bpa-
LIeHHS; v
OpH ONpeleJieHHH YCTOHYHBOCTH COOPYXKEHHS Ha IJIOCKHUH CABHI
tdopMyan [91(44)], [92(45)], [99(52)] u [100(53)] c yuetom neir-
CTBHsI FOPH3OHTAJBLHOH cOCTaBJsAOIel aHKeDHOro ycwiusa R, npHoo-
peTaloT COOTBETCTBEHHO BHI:

nenm s E< (g1 + Ry): [104]

nenmaE [(gl + gz + 8 + E,+R,]; {105]
E'=i{g+g,)siny+ (E— /?,,) cos; [106]
=(g + g cosy —(E—R,) sind. [107

16.3(11.3). Ycunus, meficTBYIOLMEe B JIHIEBO# IJIHTE, ONPEAESIOT-
cs mo ykasauusM nn. 15.2(10.2), 15.3(10.3), 15.5(10.5) u 15.6(10.6).

16.4(11.4). Jns onpenenenus H3ruGapoimero ‘MoMeHTa B (yHIa-
MEHTHOA NJIHTe DEKOMEHJyeTCsl MeTOJ,, OCHOBAHHHE Ha HCHOJb30Ba-
HHH 3KBHBAJICHTHOTO MAacCCHBa € KJAaJKOH H3 OGLIKHOBEHHBIX OETOHHBIX
MacCHBOB.

B kauecTBe 5KBHBaJIeHTHOrO NMPHHHMAeTCs MAcCHB H3 6eTOHa Map-
ki MI150. TIpr 3TOM coOTHOLIEHHE HaHGOJBIIEro pasMepa MacCHBa
B IlJlaHe K ero BHCOTe NPHHHMAaeTCst paBHbIM 4 : 1.
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Wsrn6aomnii MOMeHT, AeficTBYIOLIHN Ha | mOr. M ceueHHs QyHIa-
MEHTHOH TJIHTHI,

M=ms RE% W, [108(36)]

rae m; — k03¢ HIHEHT, NpUHAMaeMbill paBHEM 0,45;

R ;— HOpMa1HBHOE 3HaUEHHE OCEBOTO PACTAXKEeHHs 6eToHa, Ipd-
Humaemoe 1no CHull I1-56—77 (mns 6Gerona MI150
Ry =95 xrc/cM?);

yi=Mp{ — KO3pOHUHEHT Nepexona K YNPYromaacTHYECKHM Xapak-

TEPHCTHKAM GeTOHa;

1M, — NONPaBOYHHH KO3} (PHUHEHT, 3Ha4YeHHe KOTOPOTrO 3aBHCHT
OT BHICOTHI CEYeHH s :
JJIsl BHICOTH cevenuss h<c1 M m, =1;
IJIS BEICOTHI ceueHHst h>>1 M ompegesserca nmo dopmyile

my =09 + L. [109]

y=1,75 — K03bbuIHEHT AJs NPSIMOYTONBHOTO CeUeHHs (CM. IpHJL. 1
CHull 11-56—77);
Wy — yupyrufi MOMEHT CONPOTHBJIEHHS CEYCHHS IKBHBAJEHT-
HOTO MacCHBa HIHPHHOH 1 M BHICOTOH ks, OnpeneiseMulii
no ¢opmyae

W,=h26: [110)

h,=— B /4 — BHICOTA SKBHBaJEHTHOTO MaccHBa;
B — 1J1MHa 3KBHBaJIGHTHOTO MAacCHBa, paBHas pa3Mepy PyH-
IaMeHTHON NJHTH B MJOCKOCTH AeHCTBHS H3ruOalomero
MOMeHTa; npd pacuere PyHAaMEHTHOH IJHTH B Hampas-
JIEHHH, TepNeHAHKYJsPHOM JIHHHH KOPIOHA, paBHA MWIH-
pHHe OCHOBAaHHs COOPYXKEHHs, B HanpaBJieHHH, Mapa.-
JIeJIbHOM JIMHHH KOPJAOHAa, — IIHPHHE (QyHAaMeHTHO#
MJIHTHIL.
IlpumevaHHne ApMHApOBaHHe HHXKHell H BepxHeli 30H GYHXaMEHTHOA IVIHTH

B JIByX HalpaBJeHHsIX NPOH3BOXHTCA MO H3rHOAIOUIEM MOMEHTaM, ONpEAeJEeHHHM IO
tdopmyae [108(56)] c yuerom ykasammit nm. 13.15(8.7), 13.18(8.10) u 13.19(8.11).

B cBsizu ¢ oTcyrcTBHeM 6ojiee OGOCHOBAHHOTO MeTOZA pacyera
$yHIaMEeHTHHX NJIHT YrOJKOBHX CTEHOK C BHEINHE#i aHKEpOBKOH B Ha-
LIeH NpPaKTHKe B TeUeHHe MHOTHX JieT HCIOJb3YeTcst MeTOJ, «CTaThiec-
KOro» pacyera, OCHOBAaHHHA Ha NepeXOAHOM SKBHBaJIEHTE MeXay Ge-
TOHHBHIM CeYeHHeM MacCHBa H KeJe306eTOHHOA (GYHAaMEHTHOA mJIN-
TOM, OMpaBRaBIIHA ce6s B NpPAaKTHKe NPOEKTHPOBAHHS H CTPOHUTEJNb-
CTBA.

IIpumenenue 6ojiee CTPOrofl TeOpHH pacyera 6ajoK W IJIMT HA yu-
PYroM OCHOBaHHH He JOCTHraeT NPAaKTHUECKOTO pe3yJbTaTa A He yTOd-
HSeT BeJIHYHH YCHJHH, BO3HHKAIOLIHX B 3JeMeHTaX (yHIaMeHTHOH
IVIATH, TaK KaK NOJOXEHHHE B pacieT MNPeANOCHJIKH OJHOPOAHON
CTPYKTYphl OCHOBAHHS He OTBEUAlOT pPeaJbHHM YCIAOBHAM paGOTh
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KOHCTPYKUHA B CBSI3H C HaJHYHEM B OCHOBAHHH COOPYXKeHHH KaMeH-
HBIX TocTesiel, OCTaTo4Hble (Heynpyrde) AedOpMamMH KOTOPHIX HaUd-
HAIOT PeasH30BHIBATHCS yKe B MPOIECCEe BO3BEJAEHHS COOPYKEHHs H
NPOAOJKAIOTCS BO BpPEMs] SKCIIyaTauuH. PealH3anusi yKasaHHbBIX
AepopManui NPOHCXOAMT, KaK IPABHJIO, HA NMPOTHKEHHH AJUTENLHOrO
IiepHoja BpEeMeHH.

16.5(11.5). Pacrsirupamoliee ycujHe B aHKEPHON Tsre ONpejesisi-
eTCsl KaK ONOpHasi peaKuusi U3 pacyeTa JIHIEBOH IVIHTH B BEPTHKAJb-
HOM HanpaBJEeHHH, NPH 3TOM HATPY3KH YYHTHIBAIOTCH B COOTBETCTBHH
¢ yKasanusimu nn. 15.4 (10.4) u 16.1(11.1) (I cayuai).

16.6(11.6). Pacuer 371eMeHTOB XKeJe306eTOHHBIX KOHCTPYKUHHA Ha
MPOYHOCTh H TPEIMHHOCTORKOCTb JHIEBOH H (QYHZAMEHTHOH NaHeJeH
BLINIOJIHAIGTCSI B COOTBETCTBHH ¢ YyKasaHHAMH raaB CHull I1-56—77,
CHuIl 11-21—75, PykoeogerBa x CHull 11-21—75 u.mn. 13.15(8.7),
13.16(8.8), 13.18(8.10) u 13.19(8.11).

16.7(11.7). Pacuer anKepHHX YCTPOfCTB M HeTaledl HX KpenJeHHs
HAa YCTOWYHBOCTb CJedyeT BHIMOJHSITL B COOTBETCTBHH C YKa3aHHAMA
pasn. 20(16) u npuia. 4, mO MPOYHOCTH — 110 TPeGOBAHHAM TJiaB
CHulIl 11-23—81, CHuII 11I-56—77, CHuI1 11-21—75, PykoBoxcTBa K
CHHuII I1-21—75 n ni. 13.15(8.7)—13.19(8.11).

16.8. Tlpu ompeneseHHH HATPY30K H BO3AEHCTBHA, a TaKikKe HX CO-
4eTaHH# NPH pacueTe NPHYAJBHEIX COOPYXKEHHH YroJIKOBOTO THIA
¢ BHeIUHeH aHKepOBKOH HeOGXOAHMO YUHTHIBaThb. CJIEAyIOLuee NOJOXKe-
HHE:

HAarpyskH OT CyJOB CO CTOPOHH aKBaTOpPHH (AHHaMHYECKHH HaBa.
NPH NMOAXOJe CyAHA H CTAaTHYECKHH HaBaJl MPHIIBAPTOBAHHOIO CyJAHA)
B OCHOBHYIO PacyeTHYIO CXeMYy He BBOASITCS, a YUHTHIBAlOTCSl B pacuye-
Te MPOYHOCTH HAJCTPOMKH, ee CBsi3el C 3JeMEHTaMM NPHYAJbHOIO CO-
OopyXenHsi, OTOOHHOA aMOPTH3HPYIOLeH CHCTEMB H y3JIOB €e KpemJe-
HUSL.

16.9. Pacyer ray6OKOBOAHHX NpHYAJbHBEIX COOPYXKEHHH (riiyOHHA
HZ=13 M) yroakoBoro Tuma ¢ HOBHLUIEHHHM MOPOTOM H BHELIHe#i aH-
KeDOBKOH XOJKeH IPOM3BOAMTbCS B COOTBETCTBHH C YKa3aHHAMH
PJl 31.31.04—79 «PyxoBOACTBO NO NPOEKTHPOBAHHIO ITyGOKOBOLHBIX
NpHYAJBbHHX COOPYXKEHHH YrOJIKOBOTO THIA»,

16.10. Paccrosinve MexXAy JHNEBOH CTEHKOH H THUJIOBOH aHKEPHOR
onopo#i gonyckaercs onpeaesATh no popmyJiie

L=b + H. tg(45° — 0,571) + £tg (45° + 0,5%1), [111]

rae H.— BHCOT2 CTEHKH COOpYXeHHuS;

{ — paccTosiHHE OT NOBEPXHOCTH TEPPHTOPHH JAO NOMOLIBH aH-
KepHOH IVIHTH HJIH [0 TOYKH, OTcTOslleH# Ha 2Af BBepX OT
NOJIOIIBEL  AHKEPHOH CTeHKH [Af — To Xe, uto B I 20.22
(16.22)];

b — mupuHa GyHAaMEeHTHOH NJIHTH.
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17(12). PACYET NPHUYAJSHHDBIX COOPY)XEHHH
YTOJIKOBOTO THNA C BHYTPEHHEN AHKEPOBKOH

17.1(12.1). PacyeTsl npHYaJbHBIX COOPYXKEHHH YrOJKOBOTO THUA
¢ BHyTPeHHeH aHKepOBKOH Ha yCTOHYHBOCTb MO CXeMe IJIOCKOTO CHBh
ra H obuylo yCTOHYHBOCTb, 4 TaKXKe ONpelelieHHe TOJINHHB NMOCTeii
I HOPMaJNbHBIX KOHTAKTHHIX HanpsDKEeHHA BHIOJHSAIOT [0 YKa3aHHAM
nm. 14.5(9.3)—14.12(9.10) u 15.1(10.1)—15.4(10.4).

17.2(12.2). Vsru6aoumye MOMEHTH H NONepeuHble CHJB, AeHCTBYIO-
Hi#e B JIHIEBOH IJIUTE YrOJKOBOH CTEHKH C BHYTpeHHeil aHKepOBKOH,
ONpeJeNIAI0T Ha OCHOBE PACUeTOB, BHIIONHSIEMBIX B COOTBETCTBHU C YKa-
3anusmy . 15.1(10.1), 15.2(10.2), 15.4 (10.4)—15.6(10.6).

17.3(12.3). Ycunus, pefictByioue B QyHAaMeHTHOHR NJHTE, JOMYyC-
KaeTcsl ONpefeNsTs 060CHOBAHHLIMH METOJAaMH pacyera ¢ VUeTOM BO3-
JNeHCTBHS JHUEBOH BEPTHKAJbHOA IVIHTH, aHKEPHOH TSITH, NPHIPY3KH
OT I'PYHTa 3aCHINKH 33 CTEHKOH, a TaKXKe HepaBHOMEDHOCTH IIJIAHHPOB-
KH TIOCTEeJH.

17.4(12.4). PacraruBaioulee ycujiHe B aHKEPHOH TAre ompeleJsier-
csl KaK ONOpHAas peaKlHs H3 CTAaTHYECKOTO pacuera JHMLEBOH IUIHTH
B BePTHKaJbHOM HamnpasJjeHHH. Varubalomuii MOMeHT B aHKepHOH TH-
re, BO3HHKAIOIUHH NOJ AefiCTBHEM JAaBJeHHS 3aBHCAIOIIETO TPYHTA,
3KCIUTyaTallHOHHHX Harpy3oK H COOGCTBEHHOTO Beca TSATH, KONYCKaeTcst
onpefessaTh 000CHOBAaHHBIMH MeTOZAMH H3 pacueTa NpocToii 6ajoyHOi
CHCTEMH C yYeTOM 3aKpelJieHHsi KOHIEeBHX CeYeHHi aHKepa IO OMNOp-
HEIM CeYeHHSM JIHIEeBOH H GpyHIaMeHTHOH IUIHT.

17.5(12.5). Pacuer nuueBoil # QpyHAAMEHTHOA IUVIHT HA NPOYHOCTH
U TPEIMHOCTOAKOCTh Bhmodusiercst no raasam CHull 11-56—77,
CHuIl 11-21—75, PykosoactBey x CHuII 11-21—75 u nn. 13.15(8.7),
13.16(8.8), 13.18(8.10) u 13.19(8.11) nacrosimiero PykoBoacTBa.

[Ipu 3TOM sHIeBasi MIHTa B BEPTHKAJbHOM HaNpaBJEHHH PacCui-
THIBA€TCH HA BHEIECHTPEHHOE CXKATHE, B TOPH3OHTAJHLHOM — HA M3THOG.

17.6(12.6). AukepHasi TAra M ee KpelJeHHS PaCCUMTHIBAIOTCS HA
NPOYHOCTb B COOTBETCTBHH € ykasaHusamu raassl CHull I1-23—81,
a takxke m. 13.17(8.9) u npmi. 4 x HacTosmeMmy PyKOBOACTBY.

18(13). PACYET YroOJIKOBbIX MPHYAJIbHBIX COOPY)XEHHH
KOHTP$OPCHOTO THHA

18.1(13.1). PacueTH yroJKOBHX CTEHOK KOHTP()OPCHOrO THIA Ha
MJIOCKUA CABHT M OGUIYyI0 YCTOMYHBOCTb, a TAKKe OfpejesieHHe HOp-
MaJIbHBIX KOHTAKTHHX HampsiXKeHHHA H TOJLHUHB NOCTEIH BHIOJHSIOTCH
no ykaszauusaM nm. 14.5(9.3)—14.12(9.10), 15.1(10.1)—15.4(10.4).

18.2(13.2). Tlpu pacuere auueBof DJHTH KOHTPGOOPCHO#H CTEHKn
B FOPH30HTAJBHOM HampasJenuu [cM. . 15.5(10.5)] pacuernyio sniopy
AKTHBHOTO AaBJIEHHs cJeNyeT ONpefessaTh KaK PasHOCTb JMIOPH akK-
THBHOTO JABJIEHHsl, NOCTPOEHHOA Mo YykKaszaHuaM nn. 13.30(8.20)--
13.34(8.24) u 15.2(10.2), n TpeyrosibHOH 3MIOPH TPeHHS! ¢ BEPIUHHOH
Ha TePPHTOPHH NMpHYAJa.

Tlpn paccrosHHH MeXAYy KOHTpdOpcaMu 4 M OCHOBaHHEe 3MIOPH
TPeHHsi npuHHMaeTcs paBHbIM 0,2 HMXHeH OpPAMHATH SMIOPH AKTHB-
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BOTO AaBJeHHs, NPU PACCTOSHUU MeXAy KoHTpdopcaMu 2 M — 0,3 HUK-
Hell OpIMHATHI 3NI0PHl AKTHBHOTO AaBJeHHus [puc. 24 (14)].

C Hespio yBeJIHYEHHsS] TOYHOCTH OLEHKH SKDaHHPYIOHIETO 3(deKTa
KOHTPGOpCaMH peKOMeHAyeTCs MoJAb30BaThCA NMPHI. 7.

Pacyer JHueBOH MJIHTHEL OPH OJZHOM KOHTPQOpCe BHINOJHSETCA MO
cxeme KOHCOJIbHOH 0aJsiky, NPH ABYX KOHTpdOpcax — Mo cXeMe ORHO-
NPOJIETHOH 6aJIKH C KOHCOJIIMH.

ITo BBEICOTE COOpYXeHHSI DPEKOMEHAYETCS BHIAeAAThL CEUCHHS JHIe-
S0H MUIMTHL IWIHPHHOH 1 M ¢ puaBHOMepHOﬁ HarpyskoH, paBHOH cpejHell
HHTEHCHBHOCTH MO DAacyYeTHOH 3SMIOpe paclopa AJsi BHIAEJEHHOTO ce-
YeHHs.

IlpoBeneHHBIe COMOCTaBHTEb-
HBle pacueTsl M0Ka3aJld, 4To MJis
Hanbosee XapaKTepHHIX YIVIOB
BHYTPEHHErO TpPEHHS 3achIIKH
¢=(30-+-40)° BeauuynHa pas
TPYKaIOLEro BJANAHUA AJs NPH-
HATHIX KOHCTPYKTHBHBIX pelue-
HHH CTEHOK COCTaBJsieT NMOpsiiKa
25—35% oOT HCXOHAHOH 3MIOPH
pacrnopa, HOCTPOeHHO# B COOT-
BETCTBUH C YKasaHHAMH 0OA.
13.30(8.20)—13.33(8.23). Puc. 24(14). dniops! NaBieHHs Ha JHHe-

Homnyckaercst HHTEHCHBHOCTb  pyi; crenky KOHTPGOPCHOR KORCTPYKIHH:
CpeaHHX llaBJIEHHﬁ Ha JIHUEBYIO a — aKTHBHOIO IPYHTa M Harpysok; 6 — TDeHHs;
IUIMTY KOHTPGOPCHOH CTEHKH HA ¢ — cymmapRat
OCHOBE JKCHepPHMEHTAJbHHX HCC/IeJ0BAHU{IONPEAesaTh no GpopmyJe

Gar=(q" + ZT?ht) }‘a(l—k)’ [112}
rae (g°-+XZyih ;)A,— MHTEHCHBHOCTb AaBJECHHS HA CTCHKY 6e3 KOHTp-
¢dopcos [eum. 1. 13.30(8.20)];
k=f (7%, de , hK‘) — 3MnHpHYeCKHHA KO3(POHUHEHT yMeHblUIeHHS AaB-

JieHHs1, oNpeJessieMu# 1o Gopmye

a) 6)

b h
k= (0,74 7- — m) 5 (113

b — wupuna -KoHTpdoOpca, NpHHHMaeMas Ha YPOBHe
nepeceyeHHs: THIJIOBOH JIHHHH KOHTpdopca ¢ nioc-
KOCTbIO OGpYyIleHUsl, NPOBeJeHHOA H3 TOYKH Ha
JIHIEBOH NJIMTE, B KOTOPOH onmpelensercs AasJe-
HHe;

d — TONIIIMHA KOHTpdopca;

/. — paccrosiHHe (mar) Mexay KOHTpdopcaMh;

h. —ray6xHa, OTCUHTHIBAEMas OT BepXa KOHTpdopca;

H — BricOTa KOHTpdOpCa;

d o
L) - KO3 (HIHEHT, IPHHUMaeMbIi

m“=f( I,
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npn d/l | 00 | 01 02 | 03
M {051 {043 1035 | 0,26

18.3(13.3). JInueBas naura KOHTPGOPCHOHA CTEHKH B BEPTHKAJbHOM
HaNpaBJeHHH PACCUNTHIBACTCSA MO CXeMe TaBPOBOH KOHCOJbHOR GasK.t
Ha Harpy3ky OT FOPH30HTAaJbHOH COCTaBJsioLiell BaPTOBHOTO YCHJIHSI,
[EePIEHARKYJSIDHOA KOpPAOHY [yunThiBas yxasanus n. 15.4(10.4)],
Ha HarpysKy OT pacnopa [c yueToM ykasauuit m. 15.2(10.2)]. C6op Ha-
rPy30K Ha KOHTPGHOpPC NPOU3BOANWTCH C HINPHHH, PAaBHOH CyMMe mpa-
JeraolinX NoJynpoJIeTOB.

18.4(13.4). dynaaMeHTHAsl IJHTAa PACCYHTHBAETCS C yYeTOM He-
MOJHOTH KOHTAaKTa NOBEPXHOCTH IUIHTH C MNOCTEJbI0 Ha CYMMapHYiO
HAarpy3Ky OT DeakTHBHOTO J[aBJIeHHs IOCTEJH CHH3y (HOpMaJbHhIe
KOHTaKTHBEe HAIpsKEeHHs) H OT NPHIPY3KH CBEpPXy OT COGCTBEHHOTO
Beca KOHCTPYKIMH M TPYHTa 3aCHIKH, a TaKXe BPEeMEHHHIX Harpy3ok.

HenonHoTa KOHTaKTa KOMIEHCHPYETCS YBEJIHYeHHEM DeaKTHBHBIX
KOHTAKTHHX HaNpsXKEHH#A OT IOCTEJH 33 CUeT YCJIOBHOIO HCKJIOYEHHs
H3 paCueTa 4acTH IUIOHWIaAH (yHIaMeHTHOH miuTH, paBHoi 0,5la,, rne
a) — IHPHHA NlepeJHero BhICTyna mIMTH [puc. 25(15) u 26(16)].

[Ipu 3TOM KpaeBbie KOHTAKTHHIE HANPSAXKEHHs ONpeNeNsIOTCS N0

¢dopmyiie

g M M -
Smax = £ o [114(57)1
min
rie £ — BepTHKaJbHAasl COCTaBJsIONIasl DaBHOAEHCTBYIOIIEH Bcex
Harpysok, JeficTBylomux no mHpHHe b [cM. Takxke
n. 14.2(9.2)];

F — naowans naute B koutype ABCDEF [cMm. puc. 25(15)],
1O KOTOPO#i OCYINECTBJISIETCS KOHTAKT € NOCTeNIbIO;

.4 M, — MOMEHTH OT BepTHKaJbHOA COCTaBJAIOMEH PaBHOJERACT-
BylOllefi BCEX HArPySOK OTHOCHTEILHO COOTBETCTBYIOUIHX
ocefl, TIPOXOASLIMX Uepe3 LEHTP THKECTH CEUeHHS KOH-
TakTa (GYHAAMEHTHOH NJHTH C INOCTEJbI0 B KOHType
ABCDEF [cM. puc. 25(15)], onpeneasieMue mo ¢opmy-
nam:

M, =gy, [115]
My=gx,; [11€]

W, u W,— MOMEHTH CONPOTHBJIEHHs MVIOWANH NOROWBH GyHAAMEHT-
HOH MJIHTH B KOHType ABCDEF O0THOCHTENBHO COOTBET-
CTBYIOIHX Ocefi, onpeJeisieMule o Gpopmyaam:

Wx: x/,vi ? [1 171
W,=1,/x;; [11€]
{y ul,—MOMEHTH HHEPUHH NJOLIAAH NOJOMWBH (YHIAMEHTHOR

IIHTH B KOHTYpe ABCDEF OTHOCHTEJIBHO COOTBETCTBYIO-
LIHX Ocel;
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y; W X;— pacCTOSHHS OT TOUYKH (PYHAAMEHTHOH WNJIMUTH, B KOTOPO#
onpejiesisieTCss KOHTAKTHOe HanpsiXeHHe, JO COOTBETCTBY-
IOIIHX OCeH.

Ilpu npoBefeHHH CTATHYECKHX pacyeToB (PYyHAAMEHTHOH NJIHTH

[eM. puc. 26 (16) ] mepennuit BHCTYN ClefyeT pacCYHTHBATL B HANPAaB

JICHHH, NePIeHANKYIAPHOM JHHHH KOPJAOHA, N0 CXeMe KOHCOJbHOH 6ail-

KH.

Pacuer ThinoBofi YacTH QYHAAMEHTHOH IVIMTH B HANPABJEHHH, MA-

paJlJleIbHOM JIMHHH KOpJAOHA, NpH OJAHOM KOHTpdoOpce MNPOH3BORHTCA

110 cXeMe KOHCCJBHOf 0alikH, a MPH ABYX KOHTpdhOpcax — 1o cxeMe OA-

HONPOJIeTHOH OaJIKH ¢ KOHCOJISIMH.

Ilpu sTOM peKOMeHAyeTCs BHIAEAATh CeYeHHs NJAHTH MHPHHOA 1 v

H 3arpyXaThb Harpy3koH cpelfHel HHTEHCHBHOCTH O CYMMAapHOH 310D«

napaenns [cM. puc. 26(16),6 u 2].

P Y
0,58 0,58
X1 Az
A
B
g :
X = 0 X
-~ F £ sl 0, i T
o ) B oz *
N i
7 ; ¢
X,
a, 4 p
a |

Puc. 25(15). Cxema pacuera QyHAaMeHTHOH IJUTH C yIeToM He-
HOJHOTH KOHTAKTa C OCHOBAHHEM:
O — NeHTp THMeCTH IJIOMANH KOHTAKTa MAMTH ¢ Mocreabio; O — UEHTP
TAKECTH OCHOBaHAA (YHAaMEHTHOR nautol; O; — TOUKa NPUICKEHHR CH-
an g la — cM. dopmyay 73(36)]

MeTonsKka craTHYeckoro pacdera (yHZAMEHTHHIX IUVIHT C YyYeTOM
HEMOJHOTH KOHTAKTa HHMKHEA MOBEPXHOCTH C KaMEHHOH MOCTelIbw)
6bla npHMeHEHA NPH NPOEKTHPOBAaHHH IPHYAJIbHOTO COOPYXKEHHUA
3TOro THHa, ocymecrtBieHHoro B HoBopoccHfickoM INOpTY, H MOXer
ObITh HONyHleHAa B pacdeTax B CBA3H C NOJOXKHTEJbHBIM ONHTOM 3KC-
nIyaTaudd AaHHOTO COOPYKEHHS.

Insi coBepHIeHCTBOBaHUS METOAMKH pacuera (yHJAMEHTHHX TJIHT
HeO6XOXHMO JaJibHefillee NPOBeAeHHe SKCNEPHMEHTAaNbHBX H HATYPHBIX
HccleOBaHH.

18.5(13.5). PacueTn JnHLEBON NVIHTH, KOHTPPOPCA U yHHLAMEHT-

HOH IVIHTHl HA TPOYHOCTh H TPEIIMHOCTOMKOCTb CJEAYET BHIIOJHAT:
B COOTBETCTBHH c yKazauuamu raaB CHull 11-56—77, CHull 11-21—75,
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Prc. 26(16). Cxema pacuera Q)yﬂnaueﬂmogl
QUHTH CGOpHOH YroJKoBOoH KOHTpdOpPCHOH
CTCHKH:

a — miaH _cOOpHOTO 6JI0Ka Yroakosoll koHTpdoOpcHOH
CTeHKH, 6 — pe3yJAbTHPYIOmas 5NI0pa HarpysoK Ha
dbyHaaMenTHYIO IUIHTY; 6 — CXeéMa paGoThl nepes-
Hero BHCTYNA $YHAaMEHTHOM MJIHTH; 2 — cXeMa pa-
GOTHI THIJIOBOR KOHCOJNH (PYHAaMEHTHON WmWIHTH; | —
nepeiHuft BHCTYR QYHRaMEHTHOA NIJHTH; 2 — JH-
nesad nJaHra; 3 — KOHTpdopce; 4 — THLIOBAR KOH-
cons pyHLAMEHTHOH NAHTBH



PykoBoactBa k CHulIl 11-21—75, a rakxke nn. 13.15(8.7), 13.16(8.8),
13.18(8.10) u 13.19(8.11) nacrosimero PykoBoacTBa.

ITpumeyanune. [Jaa ¢yExaMeHnTHOH IJIMTH CJleAyeT NPHHHMaTh  JBOHHOe
apMHpOBaHHe, TaK KaK OHZ pPacCYHTHIBaeTCAd NO JABY3HayHOH 3Miope JAaBJEHHs
[cm. puc. 26(16),6].

19(14). PACHET NPHYAJIbHBIX COOPY)XEHHWH
H3 MACCHBOBOW KJIAAKH

19.1. YxasaHHs HacTOALIEro pasfesa pacHpOCTPaHSIOTCS HA rpa-
BHTAllHOHHLIE [PHYAJbHBEIE COOPY>KEHHS TPaJAHIHOHHOIO O6JIErYeHHOro
npoduas U3 NMPAaBHJbHOH KJaJKH OETOHHHIX MOHOJHTHBHIX MacCHBOSB
C NepeBsI3KOH HIBOB HJIH CT0JIOaMH 6e3 MepeBsA3KH WIBOB H HA NPHYaJib-
Hble COOPYXKEHHS H3 CTOJOOBOH KJAAKH NMYyCTOTeJbX OETOHHHX Mac-
CHBOB.

PexoMenanuu N0 OpHMEHEHHIO IyCTOTEJNHIX MaCCHBOB B NpHYaJb
HBIX COOPYXKEHHAX MAHUKTYIOTCS BBHICOKHMH TEXHHKO-IKOHOMHYECKHMY
TOKa3aTeNsIMH TI0 CPaBHEHHIO C KJaAKOH M3 OOGHYHBLIX MacCHBOB, 00-
JaflalolliX 3HAYHTEJbHHIMH pe3ePBaMH HecymleH cIOCOOGHOCTH B CBS3d
C yCJOBHEM IOJIOKEHHS PAaBHOAEHCTBYIOIICH B MpeaeiaX siipa CeueHHs,
4TO NMPHBOAHT K OGecneueHHIO 3amaca N0 KOHTAKTHOMY CJABHTY B npe-
Jenax JNBYKPATHOH BeJHYHHHW IIPOTHB HOPMHPOBAHHOIO 3Ha4eHHS.
KpoMe 3TOro, CyIIeCTBYIOIIHH ONBT H HCCJAeAOBAHHS NMOKA3HBAIOT, 4TO
6e3 CHHXXeHHs pe3epBOB Hecymle#l CIOCOGHOCTH H KOJTOBEUHOCTH MPH
YaJIbHEIX COOPYKEHHH M3 NyCTOTeNHX OeTOHHHX MAacCCHBOB YAaeTcs
NOJY4HUTh CYIlecTBEeHHOE COKpallieHHe MaTepHaJOeMKOCTH H JOCTaTou-
HO BBICOKHE TeXHHKO-3KOHOMHYECKHe MOKasarteiaH. TakHe NmpHYaJbHHE:
COOpDYKEHHSI 3alPOEKTHPOBAHH M NMOCTpoeHH B mopty Tyance (mpu-
yan Ne 11 Ha LIHPOKOM MoJy).

B nacrosieMm paspeiie PykoBoicTBa HaHBI yKasaHHMs IO pacyery
INPHYAJIbHBIX COOPYXEeHMI H3 KIafAKH MOHOJHTHHX OETOHHHX MacCu-
BoB. CoopyXeHHSI H3 KJaJKH NYCTOTeNHX GETOHHHIX MAacCCHBOB cJie-
ayeTr paccuuTthiBaTh no ykasanuam PJI 31.31.28—81 «PykosoacTso
[0 TPOEKTHPOBAHHIO MPHYAJBHHX COOPYXKEHHMH M3 NMyCTOTEARX OeTodH-
HBIX MAacCHBOBY. ' ’

19.2(14.1). Ilpu pacuere mpHYaJbHHX COOPYXKeHHH, YKa3aHHHIX B
. 19.1, no mepBo¥ ¥ BTOPO# rpynnaM NpefesbHLIX COCTOSHHH ClIepyeT
paccMaTpHBaTh MATh CAYYaeB 3arpyKeHHs TeppuTopHHu 27(17)]:

I cnyuali — BpeMenHast Harpy3ka pacHONATaeTCsl 3a NpeJeaMy
CTEHKH, HAaUYHHAas OT THUJIOBOTO 06pe3a Pas3rpy3ouHOR miaThopmul.
ITpu TakoM pacnoNOXKeHHH HAarpy3KH BHIIOJHSIIOTCS pPacueTnl Ha yCTo#-
IHBOCTb IO CXeMe IJIOCKOrO CABHra IO KOHTAKTY CTE€HKH C MOCTE/bIO,
COBMECTHO C MOCTEJIbI0O H N0 IIBAM KJAaAKH, NPOBepsieTCs MOJIOKeHHe
paBHOJEHCTBYIOMEHA HArpy3oK (IKCLEHTPHCHTET), MO MOJOLIBE €TEHKM
4 B IIBaX KJaJKH, 8 TaKXke B HEOOXOAMMEX CIyYassx — YCTOHYHBOCTH
Ha ONPOKHABBaHHe (HA NOBOPOT BOKPYT NepeaHero pe6pa);

II cnyuafi — BpeMeHHast Harpyska pacmoJlaraercsi HajJ THUJIOBOH
4acTLI0 COOPYXKEHHSI H pacnpeenseTcs Ha ‘/3\umpmm MaccHBa npea-
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HOCJNeHEero Kypca KJaJKy. YKa3aHHHH ciayyall siBJisieTCs ONpenessio-
IIMM TIPH NPOBEpPKe PpAacTATHBAIOIHX HOPMAJbHHX HanpsXeHHH cO
CTODOHBl aKBaTODHH B IBE OCHOBaHHSI BEPXHEro Kypca MacCHBOB;

111 cnyuafi — BpemenHas HarpyskKa PacCnosiaraeTcsi Haj CTEHKO#
10 JIHHHH KODJOHA HJH JIHHHH BO3MOXHOIO 3arpyKeHHs IO TeXHOJO-
THYECKHM YCJOBHAM. B yKa3saHHOM DAacuyeTHOM cClyuae OMpefelsioTCs
MaKcHMaJsibHble HOpMajbHble KOHTAKTHHE HanNpsikeHHs B KaMeHHOH
NOCTeJIH HAa KOHTAaKTeé ¢ OCHOBaHHEM CTEHKH M B TPYHTe OCHOBAaHHS
Ha KOHTaKTe C KaMeHHOMA Mocresbio. KpoMe Toro, onpenensorcst ToJ-
IIHHA NIOCTeJIH, a TAaK¥Xe YCHJIHA B JIMLEBOH CTeHKe HAJACTPOBKH NpH
pacuere ee NO NPOYHOCTH W PACKPHITHIO TPELIHH;

g/ 95 9;
r
1
2 _I,L_f_ﬁ 2,08 6,0m ,
- T f,' 1: gj
0)504\ JIJIIlrLlllLl.l ni ]—”_LU”TT ! _M_

Puc. 27(17). Pacuernne CXeMH 3arpyKeHHs HpHYajga AJIf KOHCT-
PYKUHH H3 KJAaAKH MacCHBOB (PHMCKHMH nH(pPaMu DOKasaHbl
CllydaH 3arpy:KeHus):

1l — oTMerxa KOpAOHa; 2 -~ JHHHR KOpAoua; 3 — XoJes mopTana; 4 —

o6paTHHE (uIbTD; § — KaMeHHas Dasrpy3ouHas NpH3Ma; 6 — KaMmeHHas

nocrens; 7 — OTMeTKa JH4: a — BeJHYHHa, KOTOPasi NpHHHMaeTCs HO HOP-
MaM TEXHOJOrHYecKOro NPOEKTHPOBARHSI MODCKHX NOPTOB

IV cnyyafi — BpeMeHBas Harpyska pacnojaraercsl 3a NpejpeiaMu
HAACTPOHKH HAJ THJIOBOH 4AaCTHIO COOPYIKEHHS. YKa3aHHHH pacyeTHHH
cayyalt sBJAsSeTCS ONpeNeNAIOIHM J[Js pacdeTa YCTOHRYMBOCTA HAL-
CTPOHKH;

V caysaft — no n. 14.12(9.10) macrosimero Pykoeoictsa mpH pac-
yeTe Ha OOILYI0 YCTOHUHBOCTb M0 KPYTJOHUJIHHAPHYECKHM NMOBEpPXHOC-
TAM cKoabxKeHHs (casura) [Meron K. Tepuaru; cM. Takxke puc. 20(10) ].

19.3(14.2). Pacnopsoe AaBjieHHE HA CTEHKY U3 KJIAZKH MAacCHBOB
OT COGCTBEHHOTO Beca IPYHTa H BPeMeHHHX Harpy3oK OmpeneJsiercs
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B COOTBEeTCTBHH C ykasauusmu nn. 13.30(8.20)—13.34(8.24) c yuerom
TPEHHS] MaTepHasia 3aCHIKH N0 THUJIOBOH NJOCKOCTH CTeHKH (IO mJoc-
KOCTH BOCIIDHSATHS pacropa).

Ilpu 3TOM cieayeT HMeTb B BHLY, UTO:

a) yroJ TpeHHsi d MarepuaJsa 3aCHNKH IO TPYHTY B Ipefesax Bh-
COTHl HAACTPORKH NPHHHMAeTCsi PaBHHEIM YIIY . BHYTDPEHHEro Tpe-
HHSI MaTepHasia 3aChKH;

6) yroa TpenHsi & KaMeHHOH HaOpOCKH IO THLJIOBOH NOBEPXHOCTH
GeTOHHBIX MaCCHBOB B NIPeflenax BEHICOTH Pa3rpy30YHOH HPHU3MHL MPHUHU-
Maercs paBHbHIM 0,59y (px — yron BHYTPeHHErO TPeHHs KaMeHHOH
HaOpOCKH);

B) yroJ TpeHHs1 8 MaTepHajla 3aCHOKH N[O THUJIOBOH MOBEPXHOCTH
GEeTOHHHIX MAaCCHBOB (H3-32 OIpaHHYEHHOTO IPOCTHPAHHS CJOS Ka-
MeHHOH OTCHINKH) IPHHHMaeTcs: paBHEM 0,5¢;.

19.4(14.3). B npepenax BHICOTH HaACTPOHKH NpPH pacyere ee Ha
YCTOAYHBOCTh YIOJI HAKJIOHA ¢ IIOCKOCTH BOCIPHSITHS Pacnopa B IPyH-
Te 3aCHIKH H COOTBETCTBYIOWIHH eMy yroa obpylueHus $ ompemes-
IOTCSI B COOTBETCTBHH ¢ YKa3anusamu n. 13.33(8.23).

Npumeuanne [Ipd HajgcTpofikax BHICOTOH JO 3 M M BPeMEHHOH HODMATHB-
HOW Harpyske ¥4 TC/M? IIOCKOCTH BOCHDHSITHS pacnopa BePTHKaJbHA H Yrof
o6pymenns B BhuHcaserci npy =0 u Sg==0.

19.5(14.4). B npepenax KaMeHHOA pasrpy3ouHofi NpPH3MH 3mIOpa
aKTHBHOTO JaBJEHUA CTPOHUTCS MO yKa3aHusaM 1. 13.34 (8.24).

OpaunaTte AG; ZONOJHHTENbHOIO ZABJEHHA OT NPHIPY3KH TPYHTa
u3-32 HENOJNHOTH NPOCTHpPaHus KaMeHHOH HaGpocku [puc. 28(18)]
paccuuThBaloTca no popmyde [45(20)].

B ykazaunHoM ciyuae opAHHATH AG; PaBHH:

B Touke A’
(4% 4+ =y 15) Mar — Aag) S,
Ao, AT Zar — Ren) %0, [119(58)]
B TOuKe B’
(8" - hy 1y + o) Car == Aar) §g
Aoy= ~ AOH,1 0 [120(59)1
B TOuke A
(@% + A 1] + So11) Dhar = a) So
Aoy= Rk S n2160)]
B Touke B
[g"+ h W+h ';'“—}-[S’—’—S — 1) 15) (ar — hai) S,
AG‘T—_ i 1 2 1 OAHO 2 2 ar ag 0 i [122(61)1
31ech

Si— (h +ha) tg B —ay |
0 14 tg B ’

[123(62)}
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Hytg8¢—a—a,— S (1 +1gBy)
o= I+ 1g By ’
Aar M Agx — KO3(OHUHEHTB aKTHBHOTO HNaBJIEHHSI COOTBETCTBEHHO
TPYHTA 3aCHIIKH H KaMHA pasrpy3ouHofi TNpOTHBO-
$unbTPpAaUHOHHOA NPH3MHL

Ocranbupie 0603HaYeHUsI IPHHUMAIOTCS 0 pHe. 28(18).
19.6(14.5). [lpu pacdere cOOpy:KeHHS Ha YCTOHYHBOCTb IO OCHO-
BAHHIO M IIBAM KJ3JAKH TODH3OHTAJBHYIO COCTABJSIOIYIO IIBAapTOBHO-
TO yCHJHs, HOPMaJbHYIO K JIHHHH KODJOH2, clefyeT NMepeHOCHTb B OC-

(124 (63)!}

J- v g*
¥y e by
r—z—' £, E‘J__a_)_t__ll/ <rye ‘f,,J',”

oo A YN Y
S (T 0 TTT, . —HY6,
1 d)i‘ &/ ' 6,

AW
\a 21%2 465

7~
I~

46,

Zop - 3D 5\4,

Puc. 28(18). Pacuetnas cxeMa ompeJe/ieHHsI HONOJHHTEJIbHOTO J1aB-
JieHHst IPH HaJHYUHA KaMEHHOH Pa3rpy304HOH NPHIMEL:

1 — orMeTrka AHa; 2 — OTMeTKa paCueTHOTO YpPOBHA BOAM;, 3 — OTMETKa
KOpIOHA

HOBaHHe HAACTPOHKM, YUHTHIBAsE BO3HMKAIOMHHA NPH 3TOM MOMEHT Of
NapH CHJL.
Cualy ¥ MOMEHT OT mapnl CHJ CJeJAYyeT pacnpenessiTb PaBHOMEPHO
no Bcel AJIHHE CeKUHH, YUHTHIBas, 4TO Ha 1 nor. M npuyaja AefcTByIOr
cana

N% _
EzuB:“L_’; “25(64)]
MOMEHT OT Napbl CHA
Niz
Mo = = . [126(65)]

3aecb N ,— nonepeyHasi rOpH30HTAJbHAS COCTABJSAIONIAsi HWIBAPTOBHO
I'c yCHJHSR, onpeAessemas 1o raase CHHIT 2.06.04—82 »
Pyxosoacrey k CHnll 2.06.04—82;
L — gnuHAa cekuuy;
2 — IUIeYO Napsl CWJI, PABHOE DACCTOSIHHIO, HA KOTOpOe Mepe-
HocHuTcd cuia [puc. 29(19)].
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19.7(14.6). Ilpu pacuere ycTOHYMBOCTH HAJACTPOMKM Ha CHBHT
(ckoabXKeHHe) PaBHOAEGHCTBYIOMIAS TOPH3OHTAJbHHX COCTaBJASIOHINX
Harpy3ox onpeaeJsercs no gopmye

-
M=V Ny +WNs+EL);, [127(66)]

rie Ny — npofoJibHAs FOPH3OHTAJbHAsl COCTaBJSIOLIAs LIBaPTOBHOIV
YCHJHsI, onpeflensieMass B cooTBercTBUH ¢ ruasoii CHull

2.06.04—82;

Mg
ML Ny B
n} a___ = - _ _1_
Fup L | I I A O

/ L

Puc. 29(19). Ilonepeunwii paspes H (acaj CeKUHH NpH-
yajbHOH HabepexKHOH M3 NPaBHJIbHOH KAank# OOGHKHOBEH-
HbIX M3aCCHBOB

Nx—10 xe, yto B 11. 19.6 (14.5);
E,L — ropusoHTanbHAs COCTABJISIONIAS] AKTHBHOTO NaBJEHHS TPYH-
T4 ¢ YUETOM BpPeMEeHHHX Harpy3oK Ha ceKIMIo AuEofH L.

19.8(14.7). Pacuer ycroii-
4UBOCTH COOPYXKEHHMS H OT-
HeJBHHX €ro yacrefl o mIBaM
KAaJKH, ONpefe/eHHe TOJIIH-
Hbl TNOCTeJH H KOHTaKTHHIX
HOpMAaJIbHHIX HANpsIKEeHHH B
OCHOBAHHH H IUBax clenyer
BBEIMOJHATE B COOTBETCTBHH C
ykazaHuaMH nm. 14.5(9.3)—
14.11(99) =n 19.2(14.1)—
19.7(14.6).

Mpumevanumsa 1. Koadodu-
HHeHT TpeHHA GeToHa mno GeToHY
J0NyCKaeTCs DpHHUMATb JAJd Hax- ‘. i
so/HOH uwacTH coopyxkeuus |[=0,60, é

1715 nonsoaHOR — f=0,50. g

2. Caenyer BHINOJHSTH TOBE-
POUHHIA pacdeT COOpyXeHHs NO nep-
sofi rpymme mpejelbHHIX COCTOSHHHA

Puc. 30(20). Cxema pacuera npouHOCTH
KOHCOJIbHOTO CBECa MACCHBA:

. 1 — ormMeTKa KOpAOHA; 2 — KOHCOABLABIA CBEC;
Ha YCTOHYHBOCTH HO CXeM€ NJOCKOro 3 — pacueTHH YpPOBeHbL BOXH
CABHra npH MAakKCHMaJbHOM YpOBHE
BOJHL.

3. Tlpu ompepneJeHHH HOPMaJbHHX KPaeBHX HaNpAXEHMHA B UIBe OCHOBAHHS
BEPXHEr0 KypCa MAacCHBOB LIBAPTOBHYIO Harpy3Ky YUHTHIBAThH He cJIefyeT.

19.9(14.8). Tlpu pacuere Hecymiefi CNOCOOHOCTH M HPOYHOCTH KOH-
COJIBHOTO CBeca BEPXHEro Kypca MacCHBOB PEKOMEHIyeTcs NPHHHMAaTh
niieyo Koucosn Ik=a-+0,33b [b — mHpHHA HMXKeje)Kaliero ONOPHOro
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MaccHBa, puc. 30(20)]. IIpouyHOCTH KOHCOJLHOTO CBeca MacCHBA JOJIK-
Ha PaCCYHTHIBATBLCA MO OCJHAGJIEHHOMY KJIOUEBHMH OTBEPCTHIMH cede-
HHIO C YYeTOM pACIOpPHOTO AaBJeHHs OT COGCTBEHHOTO Beca TPYHTa.
Pacnopuoe paBieHue OT COOCTBEHHOTO Beca FPyHTa HPH pacueTe KOH-
COJIbHOFO CBeca Ha H3rH6 cJaelyeT YYHTHIBATh B CJAy4YasiX, KOTAa Mapou-
Hasg ODPOYHOCTb OeTOHa nO pacuery mnpeswmaer 300 kre/cm?.  Cuaa
pPACNOpHOrO JaBJIeHHs] NMPHHHMAeTCs HPHJIOXKEHHOH ¢ IKCUHEHTPHCHTe-
TOM B COOTBETCTBHH C TpaneleH/JaJbHOH 3miopofi pacnopa. Pacuer BH-
TIOJIHSIeTCS] HA BHELLEHTPEHHOE CXKaTHE C OTHOCHTEJHHO MaJBiM 3KCileH-
TPHCHTETOM B COOTBETCTBHU ¢ yKasauusiMu raaBm CHuIT [1-56—57 a
on. 14.10(8.7), 14.11(8.8), 14.13(8.10) u 14.14(8.11) nacrosimero Py-
KOBOJCTBA.

19.10(14.9). Pacuer JIHLIEBOi IJIHTH XKeJe306eTOHHOA HaACTPORKu
Ha TPOYHOCTb H TPEIHHHOCTOHKOCTb CJEAyeT BHINOJHSATH B COOTBETCT-
BHH ¢ yKaszanusamu raaBu CHulIl 1I-56—77, PykoBomctsa x CHull
[1-21—75 u nn. 13.15(8.7), 13.16(8.8), 13.18(8.10) n 13.19(8.11) nac-
Tositiero PyKoBoacCTBa.

20(16). OBUIHE NMOJIO)KEHHS PACYETA
MPHYANILHBIX COOPY)XEHHH THINA «BOJIbBEPK>
C AHKEPOBKOHM HA OJAHOM YPOBHE

20.1(16.1). Hacrosin#e ykasaHHS pacmpOCTPAHAOTCS Ha pacder
OGHYHHX 60JbBEDKOB — I'HGKHX H MOBHIIEHHOH JKE€CTKOCTH.

CnennasnbHbie BHIB 3aaHKCDEHHHX GOJbBEPKOB (C 3KpaHHUPYIO-
INHMH 3JIeMEHTaMH, C NepejHeHd TPYHTOBOK NPHIPY3KOH, C NEpeaHHM
9KpPaHOM, GOJIbBEPKOB-OTOPOUEK H AP.) CJAEAyeT NPOEKTHPOBATh C yde-
TOM OCHOBHHIX TPeGOBAHHH HacTOsiero PyKoBOACTBa NO COOTBETCT-
BYIOIUM BeJOMCTBEHHHM HOPMAaTHBHO-TEXHHYSCKHM [AOKYMEHTaM Ha
yKa3aHHble BHAB NPHYAJbHBIX COOPYXKeHHu# (CM. npuJ. 1).

ITpuMeuanue KpHTEDHH XeCTKOCTH ¥ COOTBETCTBYIOHNIHE €My pacyeTHHe

cXeMH YCTaHaBJHMBAIOTCSI B COOTBETCTBHH ¢ mm. 20.8(16.8)—20.11(16.11) macrosmero
PykoBozcTBa.

IloapoGHHe yKa3aHHsA MO pacueTy H KOHCTPYHPOBAHHIO ClieHHAaJb-
HHIX THIOB GOJILBEPKOB NPHBOASITCA B OTHeJNbHHX HODMAaTHBHO-TEXHH-
4eCKHX  JOKYMeHTax (PTM 31.3016—78, P 31.31.11—74,
PO 31.31.02—79, pa3paboTaHHHEX JIeHMOPHHHUIIPOEKTOM, %}
PTM 31.3003—75, paspab6oranHoM COI03MOPHHHIPOECKTOM; CM. TpHI. 1
K HacrosimeMy Pykosogcrtsy).

20.2(16.2). Pacuer npHYaJbHHX COOPYXKEHHW, YKA3aHHHX B
n. 20.1(16.1), mo/KeH BHOOJHATLCA B COOTBETCTBHH ¢ TPeGOBAaHHAMH
m 13.3(8.3)a, B, r, &, 3 (mepBasi rpynna HOpeldeqbHHX COCTOSIHHH);
K, 1, M (BTOpas rpynna npefeibHHX COCTOSAHHNM).

Pacuer OCHOBHHIX THIIOB 60JbBEPKOB ¢ aHKEPOBKOH Ha OAHOM ypOB-
He, MPHMEHSEMBIX NPH CTPOHTEJNLCTBE NPHUAJOB B noprax MMO®, cie-
AyeT BHINOJHATb C yYeTOM NepeMeuieHHH H JAedOpMauHil 31eMeHTOB.
B TOM UHCJIE CMeIUeHHSI aHKepHOH CHCTeMBl, M0 YKa3aHHSM
PTM 31.3016—78 «Yka3aHus MO NPOEKTHPOBAHHIO GOJBbBEPKOB C yde-
TOM TiepeMelleHHH H JehOpManHi 31eMEHTOB>.
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Pacder o6nyHBIX 60JbBEPKOB JONYCKaeTcs MPOH3BOAHTL 6€3 yueTa
o - BCH 3—80
AedopManui ¥ nepeMelleHHHA N0 YKAa3aHHSAM “Msmwopaor «UHcTpyk-
UHA IO NPOEKTHPOBAHHIO MOPCKHX NpHYaJbHHIX COOPYXKEHHH» H Ha-
crosimero PykoBogcTBa.

20.3(16.3). 3a pacueTHy0 NJOCKOCTb BOCIPHMATHS AKTHBHOTO JaB-
JIEHHS JIHLIEBOH CTEHKOA 60JIbBEpKOB CJelyeT NPHHHMATD:

JUIsL CTEHOK H3 MeTa/JIH4eckKoro HINyHTa KOPHTHOTO H 3eTOBOro
npoguieli — IJIOCKOCTb, NPOXOASILYI0 Yepe3 HeHTPaJbHYIO OCb nome-
PEYHOro ceyeHHsi CTEHKH;

IJs CTEHOK M3 MeTaJ/UIMUeCKOro IIIMYyHTa [ABYTAaBPOBOTO HPOQHJIs

H IUIOCKOrO (IPH3MaTHYECKOrO) 3KeJe306eTOHHOro HIMyHTa — MJIoC-
KOCTb, IPOXOASIIUYIO N0 THJIOBOMH MOJIKe H/H I'PAHK,
AJIS1 CTEHOK KOJIbLEBBIX CEYeHHH -— IIOCKOCTb, NPOXOAAIIYI0O Ha

paccrosinid 0,25D oT THLIOBOF rpaHH O0GO0JOYKH B CTOPOHY KOPAOHA
(D — BHeWIHHA AHaMeTpP KOJbIEBOTO CEYEHHH);

JUIS. CTEHOK H3 TaBPOBBIX CeYeHHH — TJIOCKOCTb, NMPOXOAALIYIO Ha
PACCTOSIHHH Xn; OT THJIOBOH NOBepXHOCTH pebep — cM. m. 15.5(10.5)
1 dopmyay [102(55)].

204 (16.4). JluueBHe H aHKepHHE CTEHKH H IIHTH 60JIbBEpPKOB pac-
CYUHTHBAIOTCS Ha CyMMapHYI0 HAarpysky OT aKTHBHOIO H IIaCCHBHOIO
A @BJIEHHH, OT COGCTBEHHOTO Beca TPYHTA C YUeTOM SKCIJYaTalHOHHBIX
HArpy30K Ha TEPPUTOPHU NpHUaNa ¥ LIBAPTOBHBIX BO3AEHACTBHH.

DmIOpH aKTHBHOrO H NMAaCCHBHONO JAaBA€HHH CTPOATES B COOTBETCT:
BUH C yKazaHusamu nim. 13.30(8.20)—13.34(8.24). Ilpu >TOoM B mpH3Me
pacnopa yroJ TpeHHs & MaTepHaJa 3achIKH H I'PYHTa OCHOBaHHS IO
PacueTHOH MJIOCKOCTH JHIEBOH CTEeHKH O60JbBePKa, aHKEPHOH CTeHKH
H aHKepPHOH NJMTH JOMYCKaeTcsi NPYHEMaTh paBHEIM 0,5¢.

Yroa TpeHHsi TpyHTa NO pacdeTHOM NJOCKOCTH B NPH3ME BBHIIOpA
CleAyeT IPHHHMATh:

JJIsL JIALEBOA CTeHKH 6oJibBepKa, PacCYHTHIBaeMOH MO METOAY mpe-
NeNbHOTO paBHOBecHs cuimyuedi cpensl B. B. Coxosoeckoro u C. C. T'o-
aymkeBHua [cMm. nm. 13.35(8.25)], 6=¢ (uo He Gosee 30°), mpu pac-
YeTe IO KjaccHyecKol Teopuu §=0,75¢;

I aHKepHO# cTeHkH 6 =0,333¢;

IJisi aHKepHOH mauTH 6 =0.

ITpumeuanue. Yroa TpeHHs IpyHTa MO aHKEDHOH MJHTe B NpH3Me BHOOPa
Jpomyckaercsi npuauMarbh 6=0,333¢.

20.5. TIpH BaJHYHKE B OCHOBAHHMH WINYHTOBHX CTEHOK CAabHX Mex-
JIEHHO YIJIOTHSIOLIMXCS [IHHUCTHX TPYHTOB H HJO0B [cM. 0. 13.39(8.29) ]
B pacyeTax HeOOXOAHMO YYHTHBATb COCTOSIHHE, B KOTOPOM OHH Haxo-
AATCA K MOMEHTY 3arpyeHHsl npuuaja (HecTaGHIM3UPOBaHHOE, Hac-
THYHO KOHCOJIHAHPOBaHHOe, cTabuiu3upoBanHoe). Ilpu 3TOM caemyer
paccMaTpHBaTh YCJIOBHS 3aJleraHHsl YKa3aHHBIX TPYHTOB, METOHEI
NPOH3BOACTBA PabOT H TeMINH BO3BeJEeHHs, NMEPHOJ, BPEMEHH OT 3a-
CHIKHM NMasyxXH A0 Hayaja 3KCIVIyaTalHMH H 3arpysKH NpHuaJa.

CuenyerT yUYdTHBAaTh, YTO YCKOPEHHBIE TEMIIB 3aCHNKH H 3arPy3Kn
MOTYT BHI3BaThb B PACCMaTPHBaeMOM TDYHTe NPOSIBJEHHE IOJHOrO Io-
poBoro aasieHns (g1=0, 1=cy).
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YuuTHBasi ONHT NPOEKTHPOBAHUSI M CTPOHTENBbCTBA, AOMycKaeTcs
NpH ONpeje/ieHHH AaKTHBHOTO M ITacCHBHOTO JAaBJEHHH Ha JHUEBYIO
CTeHKY no yKasauusim 1. 20.4(16.4) npuHHMAaThL CABHIOBLIE IOKA3aTeJH
@1 H C1 N0 HHKEHEPHO-TEOJIOTHYECKHM OTYeTaM MJis HeCTaGH/IH3HpPO-
BaHHOTO COCTOSIHHS TPYHTA.

Tlpu yacTHyHOR 3aMeHe B OCHOBAHHH COODYXKeHHS CJaGHX IVik-
HHCTBIX TPYHTOB H HJIOB H NIPH OTCHIIKE N0 HX MOBEPXHOCTH QUIBTPYIO-
HIEro cJosi rpyHra (HanboJiee 3Q(peKTHBEH <KOBEP» H3 OXHOPOAHOrO
CPE[HE3ePHHCTOro Necka TOJWHHON NpHOAH3UTeNbHO | M), a Takke
B cJlyYyae eCTeCTBEHHOTO 3aJleraHHs cJaboro IJIHHHCTOTO FPYHTA B MPH-
MBIKaHHH K (HJIBTPYIOIIEMY CJIOI0 BO3MOXEH pacueT BO BpPeMeHH MOA
Harpysko# YacTHYHOM KOHCOJNIHAAUMH TPYHTa K MOMEHTY Hadaja 3KC-
njiyatauuu npuuasia. JJis Tak#x xKe YC/JOBHA NpPH NPOEKTHPOBAaHHH
Ha [EPCHEeKTHBHYIO rJMyOHHY y npuuyaja BO3MOXEH pacueT Ha cTabH-
JH3HPOBAHHOE (IOJIHOCTHIO KOHCOJIMAHPOBAHHOE) COCTOSIHHE IPYHTA.

20.6(16.6). Ilpn 3aMeHe I'pyHT2 B OCHOBAHHH JHIEBOH CTEHKH 60JIb-
BepKa 3Ha4YeHHe IAaCCHBHOTO CONPOTHBJEHHS OTCHOAHHOH NPH3MH
CJIeiyeT ONpefesiTh H3 JBYX PacueTOB: YCTOHYHBOCTH Ha CABHT NPH3-
MH 3aMeHEHHOTO TPYHTa Ilepell CTEHKOH MO MJIOCKOCTH KOHTaKTa
C IPYHTOM OCHOBaHHS (CM. NpHJ. 9) H ONpelesieHHsI OTHOpa IPYHTA MO
dbopMysIaM TNacCHBHOrO JaBjleHHsl B TPEANOJIOXKEHHH CJOs 3aMeHeH-
HOTO rpyHTa GeckoneuHo# juMHb [cM. 1. 14.25(8.25) macrosimero Py-
KOBOZACTBA].

Hast pacyera GospBepKa MPHHHMAETCs] HaHMeHblllee H3 MOJYYEHHBIX
3HAUYEeHHH. :

Sniopy NacCHBHOTO CONPOTHBJIEHHS! pPEKOMeHAyeTcss NPHHHMAaTh
B (opMe TpeyroJbHHKAa ¢ BEepPIIHHOH Ha ypOBHE JAHA NPHYAJbHOIO CO-
opyxeHud. IIpH 3TOM yroJ TpeHHs1 & MaTepHaja OTCHIKH IO IJIOCKOC-
TH BOCIPHSITHS OTIOpA JIHLEBOH CTeHKOH DeKOMeHAyeTcs NPHHHMAaTb
B 3aBHCHMOCTH OT MaTepHajia 3acHIIKH M crnocob6a NpOH3BOACTBA pa-
6ot paBHEM Hymo uan 0,333¢s (rae ¢s — Yroa BHYTPEHHEro TPEHHH
IPYHTa 3aCHIIKH).

20.7(16.7). Cratuyeckuil pacuer 3aaHKePeHHHX CTEHOK 60JbBep-
KOB JJisi TepBOA M BTOPOA TIpymnm IMpelelbHHX COCTOSTHHA [cM.
nn. 13.7(8.4) u 13.13(8.5) ] cuenyer BHINOJNHATL rpadoanasuTHIECKHM
METOJIOM NMPHMEHHTEJbHO K HarpyskaM Ha 1 mOr.M CTEHKH C IIOCTpOE-
HHEM CHJIOBOTO H BePEBOUHOT'O MHOT'OYT'OJIbHHKOB.

PacueToM onpeiensiiorT IIyGUHY IOTPYXKEHHS H YCHJHs, AeACTBYI-
mye Ha 1 mor.M JHMUeBOH CTeHKH: H3ruGalomuii MomeHT M, momeped-
HyI0 cuty Q ¥ aHKepHYIO peaKuuio R,.

20.8(16.8). PacuerHbie cxeMbl /151 3aaHKePeHHBIX CTEHOK H3 Xe-
J1€306€TOHHEIX 3JIeMEHTOB CJeJyeT NPHHHMATb B 3aBHCHMOCTH OT 3Ha-
YeHHs] OTHOLIeHHs Oc/7 (rle 8. — BbICOTA MPHBEAEHHOTO K NPAMOYTOJIb-
HUKY KeJIe300eTOHHOTO 3JIeMeHTa CTeHKH; ! — IJyOHHa NOrpyKeHHs
CTeHKH, PAaCCYHTaHHasi B NPEANOJOKEHHH ee MOJHOIO 3aleMJeHHs)

Ilpu 8./t<<0,06 creHKy cJaepyeT paccCMaTpHBAaTh KaK THOKYIO «
PacCUMTHBATh KAaK IOJHOCTbIO 3aIMEMJIEHHYIO HJH YacTHUHO 3aleM-
JieHnyio (puc. 31,a).
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[Ipn 8./t>>0,06 cTeHKy cAeayeT CUMTATh NOBHIIEHHOR XKeCTKOCTH
H pacCUHTHIBATh Kak cBoGoxHO oneptyio (puc. 31,6).
I pPHMEeyaHHe. BOJleepKK H3 MeTaJUIM4eCKoro IUNYHTa PACCYHTHIBAKOTCA @O

cXeMaM THOKHX CTEHOK.
20.9(16.9). BricoTa npHBeNEHHOIO CeUYeHHA *KeJie306eTOHHBIX 3.0~

MeHTOB 6etona Mapku M300 onpenensiercs no dopmyJe

3 /7137

B = ___M,

{128(67)1
rae J — MOMeHT HHEPLHH XKele300€TOHHOrO 3JeMEHTa CTeHKH;

b— pasmep sjeMeHTa CTEHKH B HAmpaBJeHHH JHHHH KODJOHa
(mas cBaii-o6oJiouex b=D, rae D — BHeuHHH AuaMeTp CBak-
OGOJIOUKH; JAJisi TABPOBHX WiNyHTOoB b=by, e b, — mupa-
Ha TOJIKH)

it & G
f S8
1 fonnoe S
w3gu emaenue S
o SS
3 1 ! 3 \
— = U qgemuynoe —

| v 3ayemnenue ’%”W
t RS ST

Prc. 31. CxeMH pacdeTa JIMUEBHIX CTEHOK 33aHKEDEHHHX GO0/bBEpKOB:

a — FAGKHX CTeHOK; 6 — CTEHOK MOBBIMIEHHOR JKeCTKOCTH; ! — OTMeTKa KOpPAOHa;
2 — pacyerHH ypOBEHb BOAHI; 3 — OTMETKa IHA

A — DpOeKTHHI 3a30p MeXAy KeJe300€TOHHBIMH 3JeMEeHTaMAn
JUIEBOR CTEHKH 60JIbBepKa.

MMpumeganusa: 1. Jlid OpAMOYrOJbHOTO Kefe306eTOHHOrO IINMyHTa NpiHBe-
JleHHasi BHCOTAa CeYeHHSA paBHA NeHCTBHTENbHOM, T. €. §.=Hh.

2. B cayugae npuMeHeHHS XKeJsie306ETOHHHX 3JIEMEHTOB JIHIEBHX CTEHOK H3 GOe-
ToH2 Mapku Bhime M300 B yHcaATeab QopMynn [128(67)] caenyer BBeCTH MHOXH-
TeJb N, PaBHHA OTHOLICHHIO HAYaJibHOrO MOAYJS YOPYrocTHE G6eTOHa JJieMeHTa

KOHCTPYKUHH K MOAYJIO yNpyrocTH GeroHa mapka M300. Toraa
3 12ngJ )

et [129(68)}
K nn. 20.8(16.8) u 20.9(16.9). KpuTepuit :KeCTKOCTH CTEHKH, a Tak-
. Xe pacueTHas CXeMa YCTaHOBJeHH HA OCHOBe HCCJICOBAHHH AJfA Ha-
6epeXHHIX B IOPTy BeHTcmHmIC U Ap.

b=
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20.10(16.10). Tlpu craTtuieckoM pacyeTe I'HOKHX CTEeHOK O0oJibBep-
KOB C MOJIHEIM 3anjeMJeHHeM 10 HepBOd H BTOPOH IpynnaMm Opefetb-
HBIX COCTOAHMH 3aMBIKAIOIIasi BepeBOYHOIO MHOrOyroJpHHKa B rpadgo-
aHAJIUTHYECKOM pacueTe NPOBOJHUTCA Uepe3 TOUKY NEepeceucHHs JHHHH
aHKepa C NepBHIM JIY4OM IJIaHA CHJ H3 YCJOBHS paBeHCTBa H3rubaro-
IHX MOMEHTOB B NpOJIeTe H B 3ajie)Ke, T. €. My=M..

IlpamMevanne. Ecim B OCHOBaHHH COOpDYIKEHHS TPYHTH HMeEIOT (H3HKO-Me-
XaHHYeCKHe XapaKTePHCTHKH, Pe3KO OTJIHYAIONIHecs OT XapakTePHCTHK TIPYHTOB 3a-
CHIIKH, PeKOMEHIAYeTCs YTOUHSITh YCHJHS, AEHCTBYIOIIHE B JHIEBOH CTeHKe, HyTeM
NOCTPOeHHsI yNpyrofi KpHBOH (JAHHHH NporHGOB). Pacyer H nocTpoeHRe yHmpyrofi
KPHBOH NPOH3BOJHTCA NO YKa3aHHSIM npHJ. 8.

PexkoMeHAALMH O NPOBEeAEHHH 3aAMHKAIONEd BepeBOYHOIO MHOTO-
yroJIbHHKa H3 YCJIOBHSl PaBEeHCTBA H3THOAIOILHX MOMEHTOB B IIpoJieTe
U 3aje/Ke OCHOBAaHH HAa OTEYECTBEHHOH NPAKTHKE NPOCKTHPOBAHHS.
OpaHako mocTpoeHHe yNpyroii KPpHBOH NOKa3bBaeT, YTO 3alleMJieHH
CTEHKH BO MHOTHX CJaydasix oOOecneuHBaeTcsi BhHIle W ONpeAessiercs
ycaoBueM My (1,1=-1,2) M,.

20.11(16.11). lpu craTHuecKoM pacuere CTEHOK OOJbBEpKOB IIO-
BHILIIEHHOH KECTKOCTH J[UISl ONpejelieHHs] YCHJHA 3aMblKaomas Bepe-
BOYHOTO MHOTOYTOJIbHHKA B rpadOaHaJHTHYECKOM pacyere NPOBOAHTCSH
Yepe3 TOYKY NepecedeHHs JIHHHH aHKepa ¢ HepBBIM JydyoM, KaK Kaca-
TeJbHAS K TOUKe Nepern6a KpHBOH B IpyHTe OCHOBaHHA.

Pacuer Takxe MOXKeT OBITh BHIIOJIHEH @aHAJHTHUECKHM METOJOM.

[lpu pacuere JUIEBOH CTEHKH GOJbBEPKa H3 3JEMEHTOB NOBHIlIEH-
HOH »XecTtkocTH N0 cxeme DBuaoma—J/lomefiepa 3KkcnmepHMeHTaJkHEIE
JaHHbBle NMOKa3aJsH, YTO 3afeJIKa B I'PyHTe OCHOBaHHS B 3HAYHTEJbHOH
Mepe He peanusyercsi. IlepeyrayGJenHe CTEHKH NPOTHB CBOBOJHOIO
ONMHPAHUS MPUBOAUT K 06PA30BAHHIO H3rubaiomero MOMEHTa B IPyHT
OCHOBAHHsA, He COOTBETCTBYIOLLErO cXeMe pacyeTa NpH MOJHOM 3allieM-
JleHuH THOKHX cTeHOK. B cBsI3H ¢ 3THM mIpHHSITa cXeMa pacyera co CBO-
6OAHBIM ONHMPAHHUEM B TPYHTE OCHOBAHMA, Aaolias MHHHMAJbHO He-
06X0IUMYIO TVIYGHHY TOTPYXKEHHS, HCXOAS K3 YCJOBHS YCTOHYHBOCTH,
H MeHbllee 3HaueHHe H3rubaionlero MOMeHTa B NpoJieTe [0 CpaBHe-
HHIO C nmepeyraybaeHHOR CTeHKOR.

20.12(16.12). Pacuernylo rayO6uHY NOTpPYy>XeHHs IpH IMOJHOM 3a-
IMIEMJIEHHH H3 YCJOBHA PaboTh COOpPYXKEHHS Ha YCTOHAUHBOCTHL CleAyer
onpeessite N0 hopMmyJae

tp =t + At [130(69):

rae ! -—ray6uHa MOrpyXKeHHsl JIMHEeBOH CTeHKH H3 rpadoaHauTuyec-

KOro pacyera, MpHHHMaeMasi OT JHA O NepeceyeHHsA 3aMBIKa-

JoLIeH C BepeBOYHHM MHOTOYTOJLHHKOM B HHXKHEH €ro TouKe;

At — ponosnHuTeNbHas TAyOHHA NOTPYXKEHHs JIHIEBOH CTeHKH, obec-
MeYHBAKOIIAA ee 3alleMJieHHe, onpeaeasemas no ¢Gopmyae

v

E
t= z , 131 (70)
2 [(ql; +2 hi Y?Hp + c)\pc - ITHAa + CAac] [ ( ’]

118



’

rae E, — paBHOJedicTByIOIIasl OGpAaTHOrO OTIHOPA IO CHJIQBO-
MYy MHOTOYTOJBHHKY H3 rpaq)oauanu'mqecxoro pac-
yeTa;
g%, Shi1i, ¢, A\g— To xe, uTo B . 13.30(8.20);
Ap ¥ Apc — TO Xe, uro B 0. 13.35(8.25).

Npaueuvanue [Ilpn onpesenenun Af mo dopmyse [131(70)] 3nauenHs Ap,
Ape» AgH Age CTEAyET NPHHHMATh B COOTBETCTBHH C METOLOM ONpEAeJIeHHS NaBlieHHs
rpyHTa, NPHHATHM B OCHOBHOM pacyeTe JHUeBoi crekH (meroAd B. B. Cokososcko-
ro u C. C. Toaywkesnua wiu Merox Kysona).

20.13(16.13). PacueTHyio rayOuHy norpyxeHus f, JHIEBOH CTEHKH
IpH YacTHYHOM 3aUIEMJICHHH HJH c¢Bo6ogHOM ONHpaHHH CJAEAYET IIpO-
BepPATb H3 YCJOBHs YCTOHYHBOCTH HA IOBOPOT BOKPYT TOYKH KpeiJe-
HUS aHKepa no gopmyne

nenmy My < ‘:—B‘Mya, [132(71)]

rae fie, N, ks— TO Ke, YTO B
n. 13.16(8.8); I3
my — NPHHEMaeTcs 1o
Taba. 17(7);
Myuos — MOMEHT  aKTHB-
HHX CHJA, HOBO- Ea1 o
paYMBaOLUX £ N
{caBurawomux) az
JIMLEBYIO CTEHKY - N
OTHOCHTEJNBHO 2
TOYKH Kpellie-
HHSA aHKepa; .
m —TO Xe, UTO 8 4 bas *L
n. 13.22(8.14); §
My — MOMEHT naccus-
HBIX CHJ H HajA-

A M oo

§
‘;‘_7__ 5 N 4,5“,‘0

aHKePHHIX  aK- fas Far
THBHHIX CHJI, J b Eus
yAePHKHBAIOIHX - -

CTEHKY OT HOBO-
pota OTHOCH-

TeJIbHO TOYKH PHc. 32. Cxema pacyera yCTOHYHBOCTH NH-

KpenfeHHs aH- neBoll CTeHKH O0OJbBepKa Ha NOBOPOT BO-

KPYr TOYKH KpellJIeHHA aHKepa:

Kepa. 1 — RajaukepHhe aKTHBREME CHJM; 2 — aKTHB-

Hbie CHABI; 3 — NAaCCHBHHE CHALI; 4 — OTMerKa

nHa; 5 - pacdeTHHA ypoBeHb BOAM; 6 — oTMer-

Ka KOPAOHA
Mlpumevanne BeJHYHHN M TNONOXEHHS PABHOAEHCTBYIOMIMX aKTHBHHX H
[ACCHBHHX CUJl CJEAyeT ONPeAeNsATH MO Ppa3fefbHBIM, a He CyMMapHHM 30I0paM
gasJjenns (pHc. 32).

Ipn mecobaonenun ycaosus [132(71)] mononnutenvhyio rayGuny
TOTPYXKeHHsi AUNEBOR CTeHKH GOJibBepPKa B NepBOM NPUGIMXKEHHH AO-
nycKaeTrcs onpelessaTh 10 Gpopmye

— MJKOII
My="— [133(72)]

phy ato ty
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rie Maon — AOTIOJHHTENLHBIA YACPKHBAIOWKHE MOMEHT, HEOOXOA MBI
JJist OBecneyeHNsl YCTOAYMBOCTH JHIIEBOH CTEHKH OT BO3-
MOXHOrO NIOBOPOTA, OnpefaeiseMbli 1o GopmyJe

Mpon = ﬁr%?l‘}‘—/wnma _ AMy:l; [134(73)]

Cpto # Oatg— OPAHHATHI COOTBETCTBEHHO MACCHBHOIO W AKTUBHOTO [aB-
g

JeHHH Ha rayOuHe ¢y, omnpefeisfeMble N0 QopMynam
[34(10)] u [49(24)];
ks, — nedo, paBHOe PACCTOSHHIO OT TOUKH KpeIJIeHHs aHKepa
. RO ceyeHHst Ha ray6une to;

{, —IrayOHHA NOTPyKeHHs JIHIEBOH CTeHKH, IOJNyYeHHas rpa-
(OaHaNHTHYECKHM DacueroM 1o cXeMe CBODOZHOTO OMNH-
paHysl WJIH YacTHYHOTO 3allleMJIeHHs, Ha KOTOPOH ycJ/10-
Bre [132(71)] ue BhinosueHo.

20.14(16.14). B tex cayuasx, KOria pacdeTHasi [MyGHHA NOTpyxKe-
HHS JIMLEBOH CTEHKH fp u3 ycuoBus [132(71)] npeBuimaer GoJiee yem
Ha 309% ray6uHy morpyxeHus lo, IOJNIyYeHHYIO rpaOoaHaJHTHYECKHM
pacyeToM JIHIEBOH cTeHKH 00JibBepKa IO cxeMe CBOGOLHOTO ONHPaHHs
[em. m. 20.11(16.11)], cmeayer OTKOPPEKTHPOBATh 3HAYEHHS] H3THOa-
1oIero MoMeHTa M u aHKepHOR peakuuH R, B JHUEBOH CTeHKe.

B Tex ciayuasiX, KOrAaa riyOuna fp<<2f,, AONYCKaeTCsi KOPPEKTHPO-
BaTh 3HAYCHHs H3rHGAIOLIEro MOMeHTa B JIHIEBOH CTEHKe H aHKepHOii
peakunH R. yMHOXeHHeM HX Ha KO3(QQHIMEHTH NPHBEJEHHs, HA3Ha-
uyaeMbie 0 TabJj. 22(8).

TaGamuma 22(8)

3naveHHs K03 QHIHEHTOB

Ycunns, aeHCTBYOLME B JHIEBOR UPHBE/ICHHA UK fp/ts, paBHOM

CTEHKe
MeHee
13 14 1,8 2,0
Hsru6aomui Moment 1,00 1,15 1,40 1,45
AngepHas peakuus 1,00 1,10 1,20 1,25

20.15(16.15). 3uauenue u3rubajouiero MOMEHTa B IpOJeTe JHIE-
BOH CTEHKH, JeHCTBYIOIEro Ha OJHH dJIeMEHT,

M = (Magaxme + AMy) (b + 1), [135(74)]

rie Mmax — MaKkCHMaJbHEH H3rHGAIOMUA MOMEHT B NMPOJIeTe JIHIEBOH
CTeHKH H3 rpad0aHaJHTHUECKOTO pacueTa, ompeaelse-
Mbifi NIPOU3BEAEHHEM IOJIOCHOrO PAcCTOSIHHS 1) CHJIOBOTO
MHOTOYroJIbHHKAa B MacHitaGe CHJI Ha MaKCHMaJbHYIO Op-
IHHATY Xmax BEPEBOUHOTQ MHOTOYTONBHHKA B TNpOJeT2
B Maciurabe IiHH (Mmax="%¥max, PHC. 33) C yueTOM yKa-
3anuit u TpeGosanui nm. 13.7(8.4) u 13.13(8.5);
mc— ko3QQHIHEHT, YIHTHBAIOWHA nepepacnpefe/ieHHe AaBJe-
HHUf TPYHTa Ha CTEeHKY OOoJbBepka 3a cueT ee AedopManuu
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U mepeMelleHHd. 3HaueHHs Koadouuuenta mc HAONyCKa-
eTcs fpuHHMATL 1o Taba. 23(9) B 3aBHCHMOCTH OT OF-
HOIWEHHSL Oc// ¥ TPyHTA 3aCHINKH, e §: — BHCOTA NpH-
BeJleHHOTO ceueHHss [cMm. m. 20.9(16.9)] u [ — ycaoBHBIf
NpOJIeT JHLEBOM CTEHKH;

TaG6auua 23(9)

Kosthpuunent m. cuuxennss usrubaomero
MOMeHTa IIpH

Marepuan 3acHnku |

l———?—‘— \<0,04I0,04< ?‘ <0,10] =5 0,10
ITecox 0,75 0,85 1,00
Kamenp # cxanbhHl Tpym? 0,65 0,75 1,00

C G >35°

AM, — IONOJHUTENbHBA H3THOAOMWKA MOMEHT B JIHIEBOM CTeH-

Ke OT BEeTPOBOTO HaBaJjia NPHUIBAPTOBAHHOTO CyJAHA HJI4

HaBaJa CyAHa IPH NOAXOLE K COOPYKEHHI0O Ha YPOBHe

MaKCHMaJbHOH OpDAMHATH BEPEBOUYHOTO MHOIOYTOJIbHHKA

B NpoJjieTe, BBOAHMHI B pacuer CleUHaJbHHX BHAOB 3a-
aHKepoBaHHHX 6osibBepKoB [cm. m. 20.1(16.1);

b 1 A—T10 xe, uto B 0. 20.9(16.9) (LA METANTHIECKOrO IUNYH-

Ta b+A=1);
| — ycnoBHH# npoJieT, onpenensieMblil 10 GopMyJe
[ = h + 0,667¢,, [136(75)]
rae h — BBHICOTA OT YPOBHSI KpElJIEHHsT aHKEPHOH TATH 1O OHA;

to —ray6uHa NOrpy>KeHHs, NOJydeHHAs] H3 rpacdoaHaJHTHYe-
CKOTO pacyeTa, OT JIHHMHM JHa J0 TOYKH KacaHHsl C Bepe-
BOYHOH KPHBO#l B rPYHTE OCHOBAHHS.

Jas HeOAHOPOMHBIX TPYHTOB OCHOBaHHs C PE€3KO Pa3JHUHBIMH 3HA-
YeHHAMH ¢ H ¢ caaraemoe Qopmyas [136(75)] 0,667¢, yrounsercs
B COOTBETCTBHH C XapaKTePOM 3MIOPHl OTIOPA H 3aMeHsSeTCsl paccTosi-
HHEM OT JXHA JO JIMHHH NIPHJIOXEHHS PaBHOAEHCTBYIOUleH NacCHBHOTO
NaBJeHust (pHuc. 34).

IIpuMeuannme. B ciayvae pacyera npuyaibHOro COOpYXKeHHA Ha HAarpyskH
C YYeToM BOJIHOBOTO BO3JCACTBHS NPH NOAXOJE€ BHajHHH (NOKGHHH) BOJHH K JH-
1[eBOH CTeHKe C/€LyeT PYKOBOJACTBOBAThCA yKasaHHAMH . 20.17(16.17)6.

Jas mpoBemeHHsT PacyeToB mo MOAGOPY CEUEHHS JIHUEBOH CTEHKi
GosipBepKa MO NMepBOH M BTOPOH rpynnam IpeleNbHEIX COCTOSIHHA pac-
YeTHOEe 3HauyeHHe H3rH6aiouiero MOMeHTa B INpoJieTe JIHIEBOH CTEHKH,
JeHcTByOLIee Ha OAHH 3JIEMEHT ONpee/IsieTcs:

AJis TepBOH TPyNNH NpeAejbHBIX cOcTosiHuil mo dopmyae [4(2)],
T. €. M;—-kﬂncnmnM

IJis BTOPOH IpyNnu npeuenbuux COCTOSIHHIl B COOTBETCTBHH C yKa'
3anuamu 0. 13.19(8.11): M =M
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B o6oux cayyasx M onpeiensiercs no dopMyae [135(74)1 c yue-
TOM yKa3auu# u TpeGoBanu# nn. 13.7(8.4) n 13.13(8.5).

20.16(16.16). 3Hauenus H3rHGAIOMEr0 MOMEHTA M u TonepeyHo
cuabl Q B OMOPHOM ceueHHH (B TOUKE KpenJieHMsi aHKEePHOH TATH) Jd-

{’_ 2 .6 )]

2 S‘, Awnep : /
:%%’Tr 7l
—_———_:_:E—?{ 1B

— Byt
‘:Ey re/m? Xmﬁxf"
3 - ' \_
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Puc. 33. Cxema rpadoaraiHTH4eCKOTO pacyeTa JIHLEBOH CTEHKH GOJb-
BepKa:

a — CymMapHasg 30l0pa aKTHBHOrO H NAaCCWBHOrO nasjieHHR; 6 — pacderHas Cxe-
MAa HArpysoK; 8 — BepeBOYHbA MHOrOYroAbHHK; 2 — CHJOBOS MHOrOYrOAbLHHK;
-— OTMETKa KOpAOHa; 2 — pacueTHH YPOBCHs BOAM; 3 — OTMETKa HHA

uepofi credkH OosibBepka, AeHCTByiomMe Ha OJHH 3JIEMEHT, ONpefe-
JNFI0TCA N0 opMynam:

M= My {6+ A); [137(76)]
Q= Qon b+ A, [138(77))

rae Mon— H3THGAIOMIHA MOMEHT Ha YPOBHE KpEIUIeHHS AdHKEePHBIX
TAT, OnpejeisieMHf M3 rpadoanaJHTHIECKOro pacyera
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NPOH3BEJAEHHEM IOJNIOCHOTO PACCTOSIHHS 1) CHJIIOBOIO MHOTO-
yroJbHHKa Ha OPAHHATY Xo; BEPEBOYHOTO MHOrOYrOJbHHKA
Ha ypoBHe KpemieHHs: aHkepa (Mon=mnXon; cM. pHc. 33);

Qon— nonepeuHas cHJia Ha ypoBHe KpeIUIeHHs aHKepa, ONpene-
JsieMasi u3 rpagoaHaJHTHISCKOTO PacuyeTa PasHOCTBIO MEX-
Ly 3HaueHHeM aHKePHOH peakuHH R, M HajaHKepHOH dac-
Tbi0O AKTHBHOTO [1aBJIEHHs! 2p, TPYHTa M BPeMEeHHOH Harpys-

ki (Qon=R:—2Zp,:

b u A—To xe, uto B I. 20.9(16.9).

PacueTHble 3HaueHHS YCH-
auit My, Qi 1 My, Qu onpege-
JSIOTCS  COOTBETCTBEHHO IO e
ykasaHuam n. 13.16(8.8) wu —_— == ——
tdopmy.te [4(2)] nas pacueros
[0 [epBOH rpynne mnpeaeb-
HHIX COCTOSIHUH H N0 YyKas3sa- <] =<
HHsM 1. 13.19(8.11) mas pac-
4eTOB 10 BTOPOIl rpymne mpe-
JeJbHBIX COCTOSIHHH.

20.17(16.17). Ilpu onpege- AHo
JIeHHH OCHOBHOIO COYeTaHH$
Harpysok ajsi pacdera 6oJib-
BEDKOB HEOOGXOAHMO YUHTHI-

BaTh CJeNyloLiee: ==
a) HarpyskH OT BETPOBOTO /ZL ETE
CTaTHYecKOTo HapaJja IIpH- P ™

INBAPTOBAHHOTO CyAHA H OT
HapaJja CylHa IPH TOAXOA€ K  pgc. 34. Cxema ompeleleHHs YCJOBHOrO Hpo-
COOPY2KEHHI0O  HCROJb3YIOTCH JIeTa JIHOEeBO#A CTEHKH:

NPH pacieTe MeCTHOM MpOU- . Paccrommue o uewmhd recrt o faccniofe
HOCTH HaACTPOAKH, ee CBA- OwHb 2o

3ei ¢ JIHLEBOH CTEHKOMH, 0TGOM-

HBIX YCTPOHCTB H HX KpefJe-

HHH;

6) B cayuae yuera BOJHOBHX BosaefActsuit [cM. n. 13.27(8.18)]
pacueT JIMIEBOH CTEHKH cJejyeT NPOBOJHTb B ABa 3Tama. Ha nepBom
(ocHOBHOM) 3Tame pacuer JHIEBOA CTeHKH BHIOJHsAETCS rpadoanaiu-
THYECKHM METOAOM Ha HarpysKy OT HaBJIEHHSI TPYHTa C yueTOM Bpe-
MeHHBIX BEPTHKAaJbHHIX HAarpy3oK, Ha BTOPOM — C NOMOJIHHTEJbHOH
Harpy3skofi OT BOJIHOBOTO Bo3jeficTBHs. B mpouecce pacuera mHa BTO-
pPOM 3Tale NepBOHAYAJBHO CJeAyeT 3aMHIKAaIINyl0 NepecekaTb C Be
peBOUHOH KpuBOH Ha IVIyOHHe, 3HAaYeHHE KOTOpPOH MOJYyYeHO MO fep-
BOMY 3Tamny pacueTa (pHc. 35).

lﬂft‘p

o

]

0667¢,
ig

B 32BUCHMOCTH OT pe3y/bTaTa pacyeTa BO3MOXKHO yBeJHUeHHE IJTy-
O6uHBl 3a0HBKH WJIH YCHJEHHE JIONEPEYHOr0 CeYeHHs JHIEBOH CTEHKH
Ha OCHOBAHHH CDaBHEHHS TEXHHKO-2KOHOMHYECKHX MOKasaTeseH.

Jas nop6opa cedeHHsl JIHIEBOA CTEHKH 3HAUeHHE H3THOAIOLIEro
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! a) " 6) 8) C2) 7) e)
& / v
Ankeps_ - / /

Kmax Xmax

Puc. 35. CxeMa rpadoaia/iMTHYECKOrO pacycTa JHUeBOH CTeHKH GOJBBEpKA HA HArpysKy, BKjluamoulyio
BOJIHOBO€ BO3AEHCTBHE:

a, 0, 8, % — NMOCTPOeHUs Ha NEPBOM STalle pacuera; @, &, 0, €, 3 — IOCTPOEHHH Ha BTOPOM sTane pacdera; a —
cyMMapHas 3MI0pa aKTHBHOrO ¥ NacCHBHOrO AaBjeHHA TIPYHTa C y4eroM BpeMeHHOR Harpyakm; 6 -— pacueTHas cCxeMa
HATPY30K OT AABJIEHHS MO CXeMe @; 8 — BEPeBOWHLIY MHOIOYTOJNIBHMK OT HarpysoK IO cxeMe §; e — 5IiOPa BOJIHOBOIO
AaBleHHs; @ — pacueTHas CXeMa Harpy3oK OT CYMMapHOro AaBJeHHS IO cXeMaM @ H 2, e —- BepeBOYHbI MHOTrOYroJsip-
HMK OT HarpysoK mo cxeme 8; % ~ MHOTOYI'OMLHHK CHJ OT HAarpysok no cxeme 6; 8 — MHOrOyroJbHHK CHM OT parpy-
SOK 0O cxeMe 0; I — OTMETKa KODHOH&; 2 — pacueTHbIH YPOREHL BOMA; J —~ OTMETKa iua



MOMEHTa B IIpoJieTe Ha TNEePBOM 3Tale pacyera CJAeAyeT ONpenesTs
no ¢opmyae [135(74)], na BTopom — no opmyse

M = my [ Mmaxs — Maax (1 — me)] (b +4),  [139(78)]

rae  mp=0,85 — Ko3pPHIHEHT YyCJOBHHA paGoTH, YIHTHBAIOIIHHA BOJ-
HOBOE BO3JAECHCTBHE;
Mmax H Mmax2 — MaKCHMaJbHbE H3THOAIOIIHE MOMEHTH B MpOJETE
JIHIEBOH CTeHKH, NOJYdYeHHble COOTBETCTBEHHO Ha
TIEPBOM H BTOPOM 3Talax pacuera;
Mme, b u A — 10 Xe, uto B 1. 20.15(16.15).

Pacuer amkepHO# cHcTeMH (aHKepHas Tsra, NJHTa, aHKepPHas
CTeHKa, aHKEpHble KpeNJeHHs!) BHIIOJHSETCS Ha BO3AeHCTBHE aHKep-
HOTO YCHJHs, OJYUYEeHHOTO HA BTOPOM 3Tame pacyeTa JHIEBOH CTeHKH
6oJbBepKa.

II puMevaHHue. BoaxoBoe JiaBJIeHHE, ne}"{cmy}omee Ha JuleBHE CTEHKH 00Jb-
BEDKOB HHIKe NMOBEPXHOCTH IHA, NONYCKAaeTCA B pacCyeTax He YYHTHIBaATh.

PacueTHble 3HaYeHHS H3rHOGAIOIIETO MOMEHTa OT HArpy30K C yue-
TOM BOJIHOBOTO BO3IEHCTBHS CiieflyeT ONPEAEJsATh IIPH pacueTe HO Iep-
BOfi rpymnne npegeibHHX COCTOSHHA NO ykasaudsM 1n. 13.16(8.8) u
dopmyne [4(2)], mpu pacdeTe Ho BTOPO#H rpynme NpefeJbHBIX COCTOS-
HHH 1o ykasauusam m. 13.19(8.11).

20.18(16.18). 3naueHne TrOpH30HTANBHOH CcOCTaBJAsIOUIeHl YCHJIHA
B aHKEDHOH TsiTe H 3JeMEHTax ee KpelJeHHsl CleAyeT ONpPeResiTb MO

tdopmyae
R:; = f”m’nmRala: [140(79)]

rae my—To ke, 4ro B m. 20.17(16.17)6, mpu ompejeJIeHHH YCHJHA
B aHKepe Ha BTOPOM »3Tane pacyeTa; Ha IlepBOM 3Taie
pacuera my=1;

M, — K03¢dPHIHEHT, YUHTHBAIOLHA NepepacnpeliesicHHe AaBJCHHS
Ha JIHLEBYIO CTEHKY, a TaKXKe HepaBHOMEPHOCTb HaTAXKEHHs
aHKEepHHIX THAT, Ha3HaYaeMHH:

IJisl CTEHOK C NpeJBapHTeJbHbHIM HaTSXKeHHeM aHKePHBIX
Tar — 1,30;

OJs CTEHOK W NJHUT 6e3 NpeJBapHTEJbHOTO HATSKEHHs
aHKepHbX TAr — 1,60;

IJsi pacyeTa IIPOYHOCTH pacnpefle/HTeJbHOro 1osica M
jaeTajiell ero kpemienust — 1,25;

R, — 10 *)e; uto B I. 20.7(16.7) ;
l, — H1ar aHKepHHIX TAT BAOJb NPHYAJbHOTO (POHTA.

PacueTHble 3HaYeHHs] aHKEPHOTO YCHJIHS CJEAYeT ONpeAesATh AJd
pacyeToB 1O NEpBOMY MpeAEJbHOMY COCTOSIHHIO 1O YKAa3aHHIM
n. 13.16(8.8) u ¢dopmyne [4(2)], a Ans pacueToB 1O BTOPOMY Ipe-
JeJbHOMY COCTOSIHHIO NMPHHHMAaTh PaBHLIMH ONpejeJeHHBIM 1Mo (GopMy-
ae [140(79)].

i 20.19(16.19). BennuuHy NpefBapHTENLHOTO HATSKEHHS Py aHKe-
lpOB B GoJbBepKax C JHIEBOH CTEHKOH H3 JKesie300€TOHHEIX 3/1eMEHTOB
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NOBHIIIEHHOH MKECTKOCTH CleAyeT HasHadaTh N0 HAWMeHbileMy 3Haye-
HHIO, MOJIyYEeHHOMY H3 pellleHHs popMy.:

Pan (L15R) _ Rypla |
3Ed.  SEF

1,10paik < 0,75Mp, [142(81)]

[141 (80)!

rje h — 10 XKe, uto B 1. 20.15(16.15) ;
Ec v E, — COOTBETCTBEHHO MOAYJH YNPYTOCTH MaTepHaJa JHIEBOH
CTEeHKHU H aHKEPHOH TAIH;
I. -— MOMeHT HHepIHH PacieTHOI'O CeUeHHs JIHUEBOH CTeHKH Ha
, YpHHe, PaBHOH 14Ty aHKEpOB;
Ray -— yCHJIHE B aHKepe NPH IIOJHOM PAacyeTHOM 3arpyxKeHHH
COOpY2KeHHS (BTopasi rpymnna npeesbHBHX COCTOSHHA) ;
L. u F, — pauHa ¥ IJIOMaJp CeUeHHs aHKeDHOH THATH;
M1y — n3ruGaioniii MOMEHT B JIHLEBO# cTeHKe GOJbBepKa, NpH-
BeICHHHH K HIHpWHE, PaBHOH 1ary aHKepoB (BTopasn
rpynna npefeJbHHX COCTOSHHH) .
20.20(16.20). AukepHbie ONOPH B BHAE THOGKHX CTEHOK CJeLyeT pac-
CUUTHIBATL rpadoaHANUTHUCCKUM METONOM € YYeTOM YKasanui
nn. 20.4 (16.4) u 20.21 (16.21)—20.23(16.23).

MpuMeuaHue Bpemenuyio sKCnAyaTauHOHHYI0 HArpysky cJaeXyeT pacnoJia-
rath 3a INIOCKOCTbIO OGDYIIEHHS, NpPOBeJAEHHOH H3 BepXHEA TOUKH aHKEPHOH CTEHKH.

20.21(16.21). Ycunus B aHKepHHX CTEHKaX cJelyeT ONPefelATh U3
rpadoaHaIHTHYeCKOTO paciera HA AeHCTBHE HArpy3oK OT CYMMAapHOH
3MIOPH AAaBJEHHS IPYHTA C Y9€TOM BpPeMeHHBX JKCIUTy aTAlHOHHHIX Ha-
y30K M aHkepHO#i peakumn R. [rae Ra. ompegensiercs no
m. 20.7(16.7); puc. 36(22)].

Mpumeganne. IlpoTs TyM60BOro MacchBa aHkepHOe ycEAHe R. caeayer
CYMMHpPOBaTb C pacupefesieHHHM Ha AJAHEE L, TyM60BOro MaccHBa YCHJIHEM Ems OT
HOpMaJIbHOR cocTaB/Asiolleli IIBADTOBHOH HAarpy3KH C Y4eTOM BHICOTH €e NpHJIoXKe-
HHSl MO OTHOIUIGHAIO K YPOBHK KpemjeHws amkepHoft Tarm [pmc. 37(21)]. Vcaane
Es onpepenserca no dopmye

Eu= 22 (147) [143(82))

rie N} —wHopManbHas cocraBisionlas IBapTOBHOH HArpyskd, ompejesseMas IO

raase CHull 2.06.04—82 u Pyxosoacray x CHull 2.06.04—82;
2 — pPacCTOsiHHE OT YPOBHA KPEIUIEHHs aHKeDHOH TATH IO JIHHHH NPHJIOXKeHH:

HOPMAJIbHOH COCTaBJISIONICH IIBAPTOBHOH HATPY3KH Ng;

l;— paccrOsinye OT ypOBHS KpenJieHHsi aHKeDHO# TATH 10 JIHHHH HeHTpa npH-
JIOXEeHAs  PaBHOJEACTBYIOIIEA CHJI  CONPOTHBJEHHS oTmopa  [cMm.
puc. 37(21) n ! B m. 20.15(16.15}].

20.22(16.22). Tlosnast BECOTa aHKepHOH cTeHKH [cM. pHc. 36(22)]
onpejessieTcsi U3 yCJAOBHS ee YCTOHUMBOCTH HA CABHT 1O (opMyJie

{ he = ¢, +tc + At, [144(83)]
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Ymax

]

5, re

Puc. 36(22). PacyeTHas cxeMa aHKEpPHOH CTEHKH:

a4 — CyMMapHad 3mi0pa JaBieHHsi; 60 — BepeROuHB MHOIOYroib-
HHK; 8 — CHJIOBOH MHOrOYrOJLEHK; !/ — OTMeTKa KOpHAOHA; 2 — pac-

9eTHHH ypOBEHb BOXKI

0,67t

Puc. 37(21). Cxema x pacuery
YCHJIHA B aHKEPHHX TArax TyM-
6oBoro Maccupa



Tae [, — HaJlaHKepHas BHICOTA AHKEPHOM CTEHKH;
{. — ray0OuHa NOrpyXkeHHs W3 rpadoaHaJHTHYECKOro pacuera

OT aHKepa A0 NepecedyeHHs] 3aMbIKaKOLIeH C BepEeBOYHBIM
MHOTOYTOJIbHHKOM IIpH HeHCTBHH Ha CTEHKY aHKepHOH
peakiluH, onpenessieMOH U3 yCaoBHS MgR,;

R, — 10 Xe, uto B 1. 20.7 (16.7);

myg — 1o ta6a. 17 (7), nos. 7;

At — nonosnuTeNbHAas TAyOMHA Ha 3alleMJeHHe, Onpenelse-
Mas no gopmyae

E
At = = 2 , [145(84)]
2n[(¢+ S hl“{;‘) Ap+ hpe -—Ag B hy Y] + gl [ (84)

rue Ep, —mo 1. 20.12(16.12) nacrosiero PykoBoacTsa;
1n,=0,8 — ko3 PuLHeHT 6e30M1aCHOCTH.
Ocranbuble 0603HaYeHHS IPUHATH B cOOTBeTcTBHY ¢ nm. 13.30(8.20)
u 13.35(8.25).

Ilpumeyanue O MeToze pacyeTa AaBIeHHS TPYHTa CM. TpHMeYaHHEe K
n. 20.12(16.12).

20.23(16.23). Ycumusa M u Q, AeficTByoUiyie Ha ORMH 3JEMEHT aH-
KepHOH CTEeHKH, PH pacdeTe ee NMPOYHOCTH H TPEIHHOCTOHKOCTH Of-
pefensiorcss no gopmyaam [135(74)], [137(76)] u [138(77)] npw
Ko3(pduurente me=1. )

20.24(16.24). Tlpu 3arnybJieHnn rpe6HA aHKepHOR NJIHTH Ha TJy
O¥HY, paBHYIO €e BbICOTe, paCIOp H OTHOD I'PYHTa NPHHHMAIOTCS B Ipe-
ZleJ1ax OT NOAOLIBHI MJIUTH IO IOBEPXHOCTH TeppHTOpHH [pHc. 38(23),a].

Ilpu Gosbmux 3ariyGJieHHsIX aHKePHOH IUIMTH I'PYHTOBHE HAarpys-
KH, AefiCTBYIOLI}e HENOCPEACTBEHHO HA AHKEPHYIO NIJHUTY, YUUTHIBAIOTCA
JIMIIbL B IIpefieJiax €€ BhICOTHI.

B kauecTBe OCHOBHOIO BapHaHTAa PACHOJOXKEHHS AHKEPHOH MJIHTH
cjelyeT NPHHHMaTb 3araybJeHHe ee rpeOHs Ha BeJHUYHHY, PaBHYIO
BHICOTE IJIMTH, H3 YCJIOBHS

nenmyRy < ——(E, — E, ). [146(85)]

rae e, n, ky —T0 Xke, yTo B 1. 13.16(8.8);
my — no taba. 17(7);
R, — vo ke, uto B 0. 20.7(16.7);
m — TO Xe, yTo B I. 13.22(8.14);

E, — paBHOJeHCTBYyIOLIasl TACCHBHOTO [aBJEHUs B Ipeienax
OTMETKH TEPPHTODHH NpHYaJa H NOLOLIBH aHKePHOH
NJHTH OT COOCTBEHHOIO Beca TPYHTa 3aCHIIKH;

E , — paBHOJeMCTBYIOIAass aKTHBHOTO KABJIEHHS B Ipelesax
OTMETKH TePPHTOPHH H NOJOLIBH aHKEPHOH MJHTH OT
cOOGCTBEHHOTO Beca TPYHTA 3aCHINKH H BPpEMEHHBIX Ha-
IPY30K, PacloJOXeHHHX CO CTOPOHH! NPH3MBL 06pylie-
HHA%

ITpumevanusa: 1. BpemeHHYIO HOPMATHBHYIO SKCIUIyaTaAUHOHHYIO HArpysKy

B pacuere CjieflyeT pacHojaratb Ha TEDPPHTOPHH NpHYana 32 IVIOCKOCTbIO OGpYIIeHHs,
Npoxojsinieil yepes BEPXHIOI TOUKY aHKEPHOH IJIHTH.
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2. IIpu pacueTe aHKePHBIX IUIHT TYMGOBBLIX MAacCHBOB aHKepHas peakuus Ra, mo-
JdyuaeMast rpagoaHaJHTHYECKHM pPacyeToM, CyMMHpPYyeTcsi C PaBHOMepHO pacupeje-
JIEHHBHM YCHJHEM OT TOPH3OHTAJIbHOH COCTaBJAIOWIEH IBAPTOBHOK HArpyskH C yue-
TOM BHICOTHI €€ INIPHJOXEHHA II0 OTHOWIEHHIO K YDPOBHIO KDeNJieHHS aHKEPHOR TArH
[cM. npumeuanns k n. 20.21(16.21)].

B cymecTBoBaBIIHX paHee MeTOZaXx pacuera jAaBJeHHe I'PyHTa Ha
AHKEpHBIe IVIMTHL NPpHHHMAJOCh TOJibKO B npene.nax BbICOTH IIJIHTHI,
Ho yxe I, Kpeit ykasan Ha 7O, 4TO NPH BLICOKO PACHOJNOMEHHHX au-
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Puc. 38(23). Pacuerne CX2MB aHKEPHBIX IVIAT:

a — 1Js ONpefleJieHHs YCTORYHBOCTH; O ~ AJs ONpeliesieHHs YCHAAA
B Xeae306eTOHHHX peOPUMCTHIX NAHTAX; I — OTMeTKa RopAona; 2 —
pacueTHBili YpPOBeHb BOLK

Kepax JaBJeHHe TPYHTa MOXHO 6paTh 10O HOBEPXHOCTH TEPPUTOPHH
(Kpe#t T. Teopus naBieHHs 3eMJH U CONPOTHBJEHHS FPYHTOB Harpys-
Ke. — M.: Toccrpofinznar, 1932, c. 206—207). HonycTHMOCTb 3TOTO
MeTo#a Onljia 0G0CHOBaHA McciaenoBaHHAMH Byxroasna (Buchholz W.
Erdwiderstand auf Ankerplatten Jahrbuch der Hafenbautechnischen
Gesellschait zwboliter Band, 1930/1931) u Ulaefixepa (Cnpasounuk
29 MHXeHepoB cTpouTesieli. — BepanH, 1943, c. 799).
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B pesyawrrare HccienoBaHuit ByXrosbn peKoMeHAyeT YYHTHBATH
JlaBJleHHe TPYHTa A0 NOBEPXHOCTH TEPPHTOPHH NPH OTHOILEHHH 3arnyl-
JIeHHS] HH3a aHKePHOH IJIUTH K ee BHICOTE B Npefenax Ao 5,5.

YuutniBasi 3aMeuanve I'. Kpes, uto- He cieayer 3J0ynoTpeGasaTs
Upe3MepHBIM yMeHblLIEHHEM BBICOTH AHKEPHON CTEHKH, a TakKXKe YuH-
TBIBAsl GOJIBIIMHCTBO BCTPEUAIOMIHXCS HA NPAKTHKE CJIydaeB CPaBHH-
TeJbHO HeGOoJbIIOf BHICOTHI HaABOAHOM UYacTH 3achiNKH TPYHTA, pe-
KOMEHAyeTCcsi OTPaHHYHTb BHIUIEYKa3aHHOE COOTHOIIEHHE [pefesoM
o 2.

20.25(16.25). Ycuaus M u Q, meicTByIOIIHE B dJEMEHTax Kele-
300€TOHHLIX DEeOPHCTHX aHKepHHX NJAHT [puc. 38(23), 6], onpenens-
I0TCS:

a) B mJHTe — KakK B 0ajike Ha JBYX ONOpPax ¢ KOHCOJSIMH OT paB-
HOMEPHO pacrnpefie/leHHOA Harpy3ku Ha 1 M2, T.e.

o+ AR, ’
PRUE DL [147(86)]

6) B pebpe — Kak B KOHCOJIbHOH 6ajke, 3alleMJEHHOH B ypOBHe
KpeIJIeHHs] aHKePHOH TATH [B cepelHHEe BHICOTH AHKEDPHOH MJIHTHI IIPH
pacuere ee mo ¢dopmyJe [146(85)], a npu pacyere ee Ha IPYHTOBHE
Harpy3KH B Npefesax BHICOTH IVIHTH — IO HEHTPY TSAXKEeCTH CyMMap-
HON 3MIOpPH PACYETHOTO AaBJEHHsSI 'PYHTa], OT PaBHOMEPHO pacmpene-
JIEHHOR Harpyskd Ha | IOTr. M KOHCOJIH, T. €.

go— 95U ;-nm Ry [148(87)]

B ¢dopmynax [147(86)] u [148(87)]:
ln— piMHA aHKEPHOM NUIUTHI; _
A — IpoeKTHHIH 3a30p MeXKAY aHKEPHBIMH MJIHTAMH,
Ra— 10 Xke, ut0 B . 20.7(16.7);
A — BHICOTA AHKEPHOM MJIHTBHL
20.26. INpononbHbie cxumamwomue N u pactaruBaiomue Np ycH-
JIHs, BO3HHKalomHe B, CBasfgX KO3JIOBHIX aHKEPHHIX ONOP OT HeHCTBHS
BepPTHKAJbHbIX W TODH3OHTAJbHBHIX HArpy3oK, MOTYT GBHITb ONpPEREJeHH
rpaduuecku (puc. 39) nau no popmysaam:

_ sin ap cos ¢, .
Ne=V sin (ac + ap) + R&Km + Pesi; [149]
— sin ac . ___Cos ac . .
No=V ifeia) — ResGitaag — P 11501
rae V — BepTHKaJbHAs1 Harpy3ka, NpHHUMaeMasl C JJHHBI, PaBHO

1Iary KOSJIOBHIX aHKEDHHIX ONOp, OT Beca WANoYHOH HaJ-
KH, Beca T'pyHTa Haj HeH, a AJs CXKAaToH cBaum (ompeje-
JeHHe YCHaHS N:) HONOJHHUTEJILHO OT BPEMEHHOH 3Kc-
NJiyaTallHOHHOH HAarpysKH;

R.x — ropusoHTajNbHas Harpyska, paBHas aHKEDHON peakiuu
H3 rpad0aHaJHTHIECKOrO pacuera JHileBOH CTeHKH 60JIb-
BepKa, NPDHHMMaeMasi C JJIMHHB, PABHOH uIary CBaHHBIX
KO3JIOBHIX OIIOP;
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Qp H Qc — YIVIbl HAKJIOHA K BEPTHKAJH COOTBETCTBEHHO PacTSHYTOH
¥ CKAaTOH CBali KO3JOBHX aHKepHHX omop (cM. pHC. 39);
Pp; — BeC pacCUHTHIBAEMOH CBaH B KOHCTPYKIHH.

PacueTHbie 3HaueHHs yCHAMA B CBasix AJsi NEePBOH TPyNmbl Ipe-
JIeIbHBIX COCTOSIHHH ONpefeNsioTCs IPH pacueTe HeECyllled crmocobHOC-
TH CBall IO TPYHTy OCHOBaHHsl MO ykasauusim m. 21.26(17.25), mnpu
pacyere cBall Ha npoyHocTh — mo 0. 13.16(8.8) u dopmyae [4(2)];
IS BTOPOH Tpynnel NpPefesbHBIX COCTOSHHI OHM PAaBHbl 3HaYeHHAM,
onpejeJeHHBM 10 Gopmynam [149] u [150], T. e. Nuar=N. u
an:in.

20.27(16.26). Paccrosnne Mex- i
Ly JHUIEBOH CTEHKOH U aHKEPHHIMH 4 .
IJIHTaMH H cTeHKaMu [puc. 40(24)] Np
caefyeT ITPHHHMAaTh H3 YCJOBHs Rax
nepeceyeHHs] Ha NOBEPXHOCTH Tep- —
PHTOPHH TJIOCKOCTH OGpYLIEHHS,
IpOBENEHHOH OT pacdeTHOH mJOC-
KOCTH JIMLEBOH CTeHKH H3 TOYKH
Ha ypPOBHe KacaHHS 3aMHIKaloue#

K BePeBOYHOMY MHOTOYTOJbHHKY Ay
CHJI, C IJIOCKOCTbIO BHINOpa, IIPO-
BeJeHHOH OT TNOJOLIBH aHKEPHOMH
IJMTH, @ JJf aHKepHOH CTeHKH —

H3 TOYKH, OTCTOsiliell BBepX OT IIO-
nomBsl Ha 2At [Af — To Xe, 4TO B

n. 20.22(16.22) ]. : Prc. 30. CxeMa K OnpeReentio ycu-

PaccTosiHHe MeXAYy JIHIEBO# Jufi B CBasgX KO3JIOBOH ONMOPH
CTEHKOH M aHKEepHBIMH OIOpaMu
clieflyeT OIpejiesiaTh H3 pacueTa MO MePBOH TPyMile MpefelbHBIX cOC-
TOSIHHA 10 popMyJe

L,= X heitg (45° — 0,5 ¢u) + 2 £ tg (45° + 0,5 3a), [151(88)]

rie Zhg — cyMMa pacCTOSIHHH OT -OTMETKH KOpIOHA [0 TOYKH Kaca-

HHS 3aMHKaioled K BepeBOYHOMY MHOTOYTOJIbHHKY H3
rpad)0aHaIUTHIECKOTO PACUeTa JiMIeBOH CTeHKH;

Xt; — cyMMa PacCTOSSHHH OT OTMeTKH KOPAOHA [0 NMOJAOLUBHI aH-
KepHO# IVIHTH, @ B aHKEePHHIX CTeHKax — Bhbllle MOJOWIBH
Ha 2A¢;;

@i1 — YroJl BHYTPEHHETO TPeHHsI TPYHTa OCHOBAHHA H 3aChHIIKH,
COOTBETCTBYIOIIHH [-My CJIOIO TPyHTA.

20.28(16.27). Ecau no o6muM KOMIOHOBOYHHM TPeGOBaHHAM (H3-
334 CTECHEHHOCTH TePPHTOPHH) HJH TEXHHKO-35KOHOMHYECKHM co00pa-
MEHHSIM BO3MOXHO H HeJecoOOpPa3HO NPHGJIH3HTh AHKEPHBIE CTEHKil
H NJHTH K JHIEBOH CTeHKe C HapymleHHeM ycaoBus [151(88]) wan
€C/H B NOBEPXHOCTHHX CJIOSX OCHOBaHHS MEXIY JIHIEBOH CTEHKOH H
aHKEPHBHIMH YCTPOHCTBAMH 3aJIeralOT FPYHTH 3HAYHTENBHO ciabee 1O
TPOYHOCTHHM CBOMCTBAM, UeM T'PYHTHl 3aCHIIKH, CJELyeT PacyeToM Mo
NepBOH Tpynne NpefeibHBIX COCTOSHHH IPOBEPHTb AHKEPYIOILYIO CIIO-
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COGHOCTL MaccHBa IPYHTa. YCTOHUHBOCTb MacCHBa IpyHTa, obecIeud-
BaIOlller0 aHKepHOe KPelJIeHHe, ONpeleisieTCs H3 YCJIOBHS

nenmaRat < - Ruace » [152(89)]
rae fe, 1, ky——TO xe, yto B 1. 13.16(8.8); :
My — AONOJIHHTeNbHBIR KO3(HIUHEeHT ycaoBHHA paGoTH, npi-
. HAMaeMbl# o ta6a. 17(7), uos. 6;
R, — 10 Xe, uto B 1. 20.7(16.7);
m — 1o Xe, 4yT0 B 0. 13.22(8.14);

Ruacc — FOpH30HTaJbHASL COCTABASIOIASA PABHOAEHCTBYIOULHX
CHJI, BO3JeHCTBYIOIHMX Ha MacCHB TIDYHTa, pacmoio-
JKeHHBIH MeXJy JIHLeBOH CTEHKOH H aHKepHOM ONOpOi.

I'I pPHMeuaHHE. Onpe;ne.'leHHe MOJIOXKEHHsT NOBEPXHOCTH CKOJIbXKEHHSI H Be-

JIHYHHB Ryace MpHBEAEHO B mpHa. 10. :

1 - : Le
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2 T /
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- / %
T ; Ny
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Puc. 40(24). Cxema s onpeResieHAss PacCTOAHHA [.a MEXAy Jnuie-
BO# CTEHKOHR H aHKEDHBIMH ONOpaMH:

Ly = he tg(45° — 0,59,)) + Fieg tg(45° — 0,591} + £ 1g(45° + 0,59,

i — OTMeTXa KOPAOHA; 2 — pacieTHHA ypoBeHb BOAM; 3 — OTMETKa NHA

20.29(16.28). IIpu HeBHnonHeHHH ycsoBHs [152(89)] mas coopy:
XKEeHHH C aHKePHHMH CTEHKAMH (B 3aBHCHMOCTH OT TeXHHKO-3KOHOMH-
yecKOH Ie1ecoo0pasHOCTH) cJelyeT YBeJHYHTb DPACCTOSIHHE MeXAy
JIMIEBOH H aHKEPHOH CTEHKaMM HJIH 3arJyOMTh NOAOQLUBY . aHKepHOI
CTEHKH.

20.30(16.29). B cayyae cOKpaileHusi PacCTOSHUS MEXKAY aHKEpHH-
MH ONOPaMH H JIHIEBOH CTeHKOH IO cpaBHeHHIO ¢ Tpe6oBaHHAMH (op-
myan [151(88)], npu ydere npuM. 2 k n. 20.28(16.7), yMeHblIeHHYIO
BEJIHYHMHY NACCHBHOIO NABJICHHS HAa aHKepPHHE CTEHKH H NJIHTH AQMYC-
KaeTcs onpeAensiTh 10 YKazanusaM npui. 11.
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20.31. KoznoBble aHKepHHE ONOpHl peKOMEHAYeTCsl PacnoJaararth He-
NOCPEACTBEHHO 32  JIHHHENl eCTeCTBEHHOIO OTKOCa [CM. NMpHM. 2 K
n. 20.28(16.27) u puc. 41].

B cayuae nmapyumieHuss QaHHOTO YKa3aHHs H 60Jbllero npubjHKe-
HHsl ONMOP K JIHIEBOM CTEHKe HeCyllyi0 CNOCcOGHOCTb ydacTKOB cCBaf,
pacnoJaraeMsix Bblllle €CTECTBEHHOrO OTKOCa, CJeAyeT NPHHHMATH
B pasMmepe, He npesbimamoueM 50% oOT onpejgeneHHOro AJs TOro XXe
rPYHTa B YCAOBUSIX €CTECTBEHHOrO 3ajleraHusi.
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Prc. 41. Cxema pacnosioxeHAst KO3JI0BOA aHKeDHOH OMOPH:

1 — ormeTKa KOpaoHa; 2 — pacyeTHHH YPOBEHb BOABI; 3 — OTMeT-
Ka AHAa; ¢ — YroJ BHYTPEHHEro TPeHHA TpyHTa

20.32(16.30). TIpoBepky o6meli ycTOAYHBOCTH NPHYAJbHBIX COOPY-
AKeHAH THNA 3aaHKepPeHHOro G6oabBepka Ha TIJIyOHHHBIH CABHT  CJie-
LYyeT BHIONHATDH B TeX cAyyasx, KOraa:

B OCHOBAHHH NPHYAJbHOIO COOPYKEeHHs HENOCPEACTBEHHO MOA Io-
AOIIBOH M ray6xe HMEIOTCS NMPOCJOHKH cjaboro rpyHTa, BAOJb KOTO-
poOro MOXeT NPOH30HATH CKOJbXKeHHe (CABHI') H B pe3yJbTaTe Hapy-
HIeHHe YCTORYHBOCTH COOPYXKeHHS;

B THUJIOBOH YacCTH NMPHYAJBHOTO COOPYIKEHMS, BKJIOUEHHOH B 30HY,
OrpaHHYEHHYIO BO3MOXHON IOBEPXHOCTBIO CKOJIbKEHHS (CABHra), HMe-
IOTCSl IKCIJyaTauHOHHHE HArpyskH, BoJjee ueM B 3 pasa HmpeBOCXOAS-
HiHe Harpy3sKH NpYKOPAOHHOH 30HHI.

20.33(16.31). Pacuer KOHCTPYKTHBHHIX 3JIeMEHTOB GOJbBEepPKOB
(HeBOH CTEHKH, aHKePHHX TAr, AeTajkeH KpenyieHHs aHKepHOH CHc-
TeMbl H aHKeDHHX ONOp) NO NepBOii -H BTOPOH rpynnaM npegesbHBIX
COCTOSIHHH CJleAyeT BHINOJHSITb B COOTBETCTBHH C YKa3aHHAMH TIJas
CHull I1-23—81 «Cranbubie KoHcrpykuums», CHHIT 11-56—77 «bBe-
TOHHHE H XeJe306eTOHHBe KOHCTPYKIHH THAPOTEXHHYIECKHX COOpYy-
xennity, CHnll 1I-21—75 «BeToHHBe H XKeje306eTOHHBIE KOHCTPYK-
nuu», Pykosoacrsa k CHall 11-21—75, mnacrosiuiero. pasgena u
nn. 13.15(8.7)—13.19(8.11) nacrosuero PykoBoacTBa.
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21(17). OBILHE HNOJIO)KEHHA PACYETA
NPHYAJIbHLIX COOPY)XEHHH 3CTAKALHOTO THNA

21.1(17.1). TIpoekTHpOBaHHe NPHYAJbHHX COOPYKEHHH Ha cBasx d
CBasix-000JI0YKaxX M3 ¥XKe/Je300eTOHA W MeTaJslila JOJIKHO BKJIIOYATh CJle-
AYyIOUHe 3Talbl:

a) ompenesieHHe Harpy3oK, AeHCTBYIOIIHX Ha CEKLHIO COOPYKEHHS,
M HX COYETaHHH C YIeTOM B3aHMOJeHCTBUSA CEKITHM;

6) BHIGOp KOHCTPYKTHBHOH CXEMBI COOPYXKEHHR U IpeABapHTeNb:
HEIX OCHOBHBIX Pa3MepOB ero 3J1eMeHTOB, KOTOPHH JOJKeH OCyLIecT-
BJSTbCS Ha OCHOBAHHH TEXHHKO-3KOHOMHYECKOTO CPABHEHHSI BapHaH-
TOB KOHCTPYKTHBHBIX CXeM IPHUAJIa B LEJOM;

B) pacdeT OCHOBHOH NPOCTPAHCTBEHHOH KOHCTPYKIMH COOPYZKEHHS
H onpefejieHHe YCHIHA B ee 3ieMeHTax [cM. mn. 21.2(17.2)—
219(17.9)1;

r) pacuer cBaif, cBalH-000J/I0UeK M CBafHHEX POCTBEPKOB B HEJOM
0o Hecymel cmnoco6HocTH (yCcTOHYHBOCTH) M mo Aedopmanusam (me-
pEMEIIeHUAM, yriaM NOBOpPOTa, mporufaM) B COOTBETCTBHH ¢ Tpebo-
panusimu aBu CHull [I1-17—77 «Csafiubie ¢yHIaMeHTH» H
n. 21.25(17.25);

1) KOHCTPYKTHBHHIH pacyeT 3JI€MEHTOB COOpPYXKeHHs (IO MPOYHOC-
TH, TPELIHHOCTOMKOCTH H AedopmanusiM) B COOTBETCTBHH C TPeGOBa-
puamy  raas  CHull I1-56—77, CHull II-21—75, PykoBoactBa K
CHull 11-21—75, CHulIl 11-23—81, a Takxe nn. 6.3(7.3c), 13.15(8.7) —
13.19(8.11) nacrosimero PyKoBojcTBa;

e) pacder ofmell yCTORUHBOCTH COOPY3KEHHS H YCTOHYMBOCTH TOA-
NPHYAJBHOrO OTKOCA IIPH BHIOPAHHOH KOHCTPYKTHBHOH CXeMe COOpYy-
JKeHHs] H PacyeTHOM COUETAHHWH HArpy30K B COOTBETCTBHH ¢ TpeGoBa-
HusAMH raaBel CHull 11-16—76 «OcHOBaHHsI THIPOTEXHHYECKHX COOPY-
XeHHH» M CHeIHaJbHOTO HODMATHBHOrO JOKyMeHTa (cM. mpux. 1)
c yueroMm ykasauuit nm. 13.20(8.12)—13.24(8.16) nacrosimero Pyxo-
BojacTBa. [Ipu 3TOM ZOnoJHHTeNbHHE KO3(b(HUHEHTH yc/I0BHH paborh
iy, BBOAMMEIE B pacyeT, IpHHEUMATCS 1o Taba. 17 (7).

IIpumeaanuns: 1. Iaa Gosee TOYHOrO pacuera NPOHIBOJBHHX CTATHYECKH
HEOnmpeeNMbIX CTEPIKHEeBBIX CHCTEM, a TAKXKe COKPAIlleHHs BPEMEeHH U MOBBIIEHHS
KauecTBa NPOEKTHPOBAHHA CjejyeT HCIOJb30BaTh AaBTOMAaTH3HPOBAaHHHH pacuer mpo-
CTPAHCTBEHHHX PaMHBIX CHCTeM, MNPOBOAMMEIA Ha DBM ro CcOOTBETCTBYIOMIHM YT-
BepXKAeHHHM nporpaMMaM. B vaCTHOCTH, IomycKaercs HCIONb3OBAHHE MNPOTPaMMH
PAL, paspaGoraHHOii UepHOMODHHHIPOEKTOM.

2. CraTtuueckHe pacyeTh DAMHHIX CHCTEM DEKOMEHJYETCs BHINOJHSATH B MaTpHY-
HOH (opMe C YueTOM MKECTKHX MACCHBOB, O6Da3yeMHX S/JEMEHTaMH, CXOASILMMACH
B yaJjlax, H YNPYrocTd rpyHTa B OCHOBaHHH COOPYXeHHH, XapaKTepH3yeMo# xoatp
¢HIHEHTOM INOCTEJH.

3. Bepxnee CTpOeHHe AJ5 pacueTa NPHHHMAeTCH GEeCKOHEUHO JKECTKHM B ropa-
30HTAJbHOH IJIOCKOCTH M YIPYTHM B BEPTHKAaJLHOM.

21.2(17.2). IlpocTpaHCTBEHHYIO KOHCTPYKLHIO COOPYKEHHS IPH OT-
CYTCTBHH TIPOI'DAMM aBTOMATH3HPOBAHHHIX pacueToB Ha OBM gomnycka-
€TCsl PacyJieHATh Ha OTAeJbHBle NIJOCKHEe CHCTeMBl, BHIOHpas H3 HHX
OCHOBHYIO Hecymyio cucreMy. Cnoco6 uJieHeHHS INPOCTPaHCTBEHHOH
CHCTEMBl KOHCTPYKIHH U BHOOp OCHOBHOH HeCylled CHCTEMBHI 3aBHCAT
OT KOHCTPYKTHBHOM CXeMHBl POCTBEpKA (NpPOAOJBHO-PHTENbHAS, IONe-
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peuHO-pHuresbHas, CMellaHHas — KEeCCOHHasl, NJHTHas — Ge3basiounas)
1 CTeNeHH OMOHOJIHYHBAHHS Y3JI0B H 2JIEMEHTOB COOPYKEHHS.

[Ipauvmevyanne. B xauecrBe OcHOBHOHM HecylieH CHCTeMHI CJeAYeT NPHHHMATL
nerepeyHHe paMbl MPH TIONEPEYHO-PHTeNLHONR cxeMe POCTBEPKA M NPOJOJBHEE DPaMbl
[pH MPOROJALHO-PHIEMBHOH cxeMe.

21.3(17.3). TIpH useHeHHH INONEPEUHO-PHIeJIbHOH KOHCTPYKUHH Ha
nonepeuHsle H NPOROJbHBIE PAMBI AJA NPOJOJbHEIX PaM B pacyer BBO-
ASATCA «YCJIOBHble PHre/H», a [Jsl MONepeYHbiX paM — KOHCTPYKTHB-
Hple puresn. B «ycaoBumit purean» [ (A4, B, C, puc. 42(25)], Bxoxs-
HA B cOCTaB OMOHOJIHIEHHOTO POCTBEPKA, BKJIOYAIOT:

AJMA NPHKGPACHHOH HJH ThIIOBOH DaMbl — IMOJIOCY POCTBEPKA OT
KOHLA [0 CepelMHE NPOJeTa, MPHMBIKAIOIETO COOTBETCTBEHHO K MpH-
KODJOHHOMY HJI¥ THUIOBOMY PSIAY ONOP;

AJist - CPeIHMX  TIPOAOJbLHBIX

paM — mnoJIOCY POCTBEpPKa B 1pe- A 3 I
Jesax JieBOTO W NPaBOro MPHMbI- [/ - 2 | 3 /; j: 2 J
KaloUIHX NOJynpoJeToB. NN\ 7% A0 NN 2
/LAL — —
Opumeuanue [Ipupoaumue B 1. & 7
213(17.3) u panee yka3aHusi TPUMeHH-
TeJIbHO K IIONEPECYHO-DHIeJbHHIM CHCTEMaM
COOTBETCTBEHHO MOTYT OHTb HCOOJB3OBI-
HBl TakXe NPH PacyeTe npOLOJIbHO-PHIE/b-
HBIX cnc'reM.p P P P Sc. 42(25). INonepeuno-puresbHas KOH-
CTPYKIIHSA:

21.4(17.4). Tlpn ycraHoBaenun & B C o oo D ocTacoa: & —
pPacueTHBIX CXeM IIJIOCKHX CHCTEM pilfess HoiepeuHofi pamm
B KaYecTBe OCeH JIeMEHTOB CJIefy-
eT NPHHHUMATh JIHHHH, COeRHHSIONHe reOMeTPHUECKHE LEHTPH TAXKeCTH
ceyeHH 3JeMeHTOB, PacueTHas BBICOTA CTOEK PaM OINpeHessieTcs
B COOTBETCTBHH C yKasanusaMH 1. 21.16(17.16).

21.5(17.5). BeprukanbHBE HArpy3KH Ha MONepeuHbie paMbI (oc-
HOBHBle HeCyll{ie CHCTeMHI) ONpeNeNsiOTCS N0 MAKCHMAJLHBEIM Omop-
HBIM peaKuHsM OPOROJBHHX CHCTEM C YUeTOM COGCTBEHHOIrO Beca 3Jie-
MEeHTOB NONepeyHOR paMhl.

IIlpumeuanne. B cayuae npHMeHeHHS NPOJOJBHO-PHIEJbHHX POCTBEPKOB
CHa4aja PACCYHTHIBAIOTCs NONepeiHHe MJIOCKHEe CHCTEeMbl, ONOpHble PEAKLUHH KOTOPHX
NPHHAMAIOTCS KaK HATPy3KH Ha PHTENH NPOJOJBHBLIX PaM.

21.6(17.6). I'opusoHTanpbHHE HATPY3KH Ha NPOAOJLHBIE H IOHeped-
Hble paMBl ONpefensioTcsl Kak ajrebpandyeckHe CYMMH COOTBETCTBYIO-
IUKX Harpy3oK Ha OMOpPH Kaxaoil paMbl. [opusoHTasbHBIE HAIPY3KH,
ILefCTBYIOLIHE HA PacueTHYIO CEKLHIO, paclpefelsioTcss MexXAay Oropa-
MH paM B NpeAnoJoxXeHHH aOCOJIIOTHOH >KECTKOCTH BEPXHEro CTPOEHHS
pocTBepPKa B TFOPH3OHTAJBHOH MJIOCKOCTH. IlpH 3TOM KpyueHHe ONOp
BOKPYr cOOCTBEHHOH OCH He YyuHTHBaercs [cm. nm. 21.10(17. 10)—
21.15(17.15) ].

21.7(17.7). Vcxonnnie ycunus (u3rubarmomue mMoMentw M, mepepe-
3biBajomue CHAbl Q H npopoabHue cHanl N — peakiuun omop R) npu
KOHCTPYKTHBHOM pacyeTe 3JIEMEHTOB ONPEAEASAIOTCS CYMMHpPOBAHHEM
COOTBETCTBYIOIIHX YCHJHH, NOJyYeHHHX H3 pacuera MNJOCKHX CHCTEM
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Ha BePTHKaJIbHBIE ¥ TOPH3OHTAJbHBE HATPY3KU. Y CHJIHSA, LeHCTBYOMIHe
Ha «YCJOBHBI{l DHTe/Ib», PACHpPeNesioTCs MeXAY COCTABISIOIUMH €ro
3JleMeHTaMH IPONOPLUHOHABHO HX KECTKOCTH.

IMMpumeuanne. [Qias 3MeMEHTOB, Y KOTOPHX B COCTaB PAaCUETHHIX COYETAHHHA
BXOJSIT BPeMeHHHE NOJBHXHBIE H pPaBHOMEePHO pacrmpejfiesieHHHe Harpyskw, pac-
yetHble cymMMapHsie 3mopsl M, Q H R cTposiTest MO NHHHAM BAMSHHS.

21.8(17.8). 3HaueHust U3THOAOMWHUX MOMEHTOB M H TNepepesniBalo-
WHX cua Q A4S OMOPHBIX CEUeHHH CTOeK ONMPEHeJSIOTC KaK reOMeTpH-
YeCKHE CyMMHbI COOTBETCTBYIOIHX 3HayeHHA M M Q, TIOJyYeHHBIX NP«
pacueTe MPOROALHHX M NONEPEUHHX paM. JHaueHHe NPONOJBLHOH CH-
Jbl N onpellensieTcs H3 pacdeTa NOnepeyHOH paMul.

K mn. 21.2(17.2)—21.8(17.8). Pa3buBKa npocTPAHCTBEHHONH PaMul
COOpYXXEHHSI Ha IJIOCKHE CHCTEeMBl HOJIKHA yYHTHIBATb XapakTep pa-
60THl 3JIEMCHTOB NPOCTPAHCTBEHHOH paMbi ¥ Bceft cHCTeMB! B nesioM,
3aBHCAILEH OT CTeneHH MOHOJIMTH3aHUH 3J€MEeHTOB MeXAy cofof.

HsnaraeMble B TMYyHKTaX PEKOMEHAAHWH OTHOCATCA K MONEpeYHO-
pPHIeIbHEIM CHCTeMaM, HanboJiee pacnpoCTpaHEHHHIM B KOHCTPYKUHSIX
coopyKeHuil HA2 onopax H3 cBai-06ojouek. OfHAKO YKA3aHHHEIE PEKO-
MEHJAUUH C COOTBETCTBYIOIMMH M3MEHEHHSIMH MOTYT OHITb NpHMeHe-
HBl H B pacyeTe MPOJOJbHO-PHUTeNbHBIX KOHCTPYKUHH.

3a OCHOBHVIO HECYINYIO CHCTEMY MNONepedHO-DHTeJbHOH KOHCTPYK-
LHH IPHHEMAaeTCs nonepeyHas paMa, AIBJSAILIASACT OCHOBOH KeCTKOCTH
KOHCTPYKIMH H HMeIOIasi MOHOJIHTHO-)KeCTKOe COeJHHeHHe DHrels H
omnop.

YuurnBasi, YTO NpPH XKECTKOH CHCTeMe CBSI3H JIIOOble HarpyskH Ha
JI060M H3 3JIeMEHTOB BEPXHEro CTPOEHHs HOJKHB OYAyT BHI3LIBATH
NOsIBJIEHHE MOMEHTOB H B ONOPax, B pacyer NMPOAOJbHHX paM BBOAATCSH
«YCJIOBHBIE PHIeJiH», COCTaBJAIOIHE B CyMMe TNOJIHYIO WIHPHHY pPOCT-
BepKa.

B KOHCTPYKLUMH NpPOAOJILHEIE 3JEMEHTH BepXHEro CTPOEHHS MOTYTY
OBITh KECTKO OMOHOJIHYEHH APYr ¢ ApyroM (mo AJIMHE) HJIH He HMeT:
cBsizy. Hannure Wim oTCYyTCTBHe TaKOH CBSi3H He BJHseT Ha BHOOp
CHCTEMBI UJIeHeHHS.

[lponosbHEle paMbl PacCYMTHIBAIOTCH HA BePTHKAJbHBIE HArPY3Ky,
HeNocpeCTBEHHO PACHOJIOXEHHHe Ha «ycJOBHOM pHrelse». Ilpn 5ToM,
€C/IH B «YCJOBHHEIA PHTeJib» BXOAUT TOJbKO H3acTb COOPHOTO 3JIeMEHTa
BEPXHEr0 CTPOEHHs (HaNpHMep, YacTb XKeJe3HOAOPOXKHOHR O6aJjKH),
NPHHHMAETCS COOTBETCTBYIOLIAsi YacTh HAarpy3ku. Pacuer paMul Befer-
csl, KaK OGHIYHO, Ha KaxAHH BHJ HArpy3ok (NOCTOSTHHasi, BpeMeHHas)
OT[eNbHO, a 3aTeM NPOBOJAHUTCS CYMMHDOBAHHE TOJNYYEHHBIX YCHIUR
B COOTBETCTBHH C ¢H3HYECKOH BO3MOXKHOCTHIO ONHOBDEMEHHOIO HX
AeficTBHS.

BeprukanbHHe Harpy3kH, AeHCTBYIOILHE Ha pPHIeJh MONEpeyHbX
paM, onpene/siOTCA KaK PeaKUnu puresedl NponoAbubx pam. Fopuson-
TaJbHHEe HAarpy3KH Ha ToNepedHble M NPOAOJbHBIE PaMbl ABJSIIOTCS
YacThI0 COOTBETCTBYIOIIHX TFOPH3OHTAJBHHIX HArpysok (BIOMb M none-
pPeK KOpAoHa), AeHCTBYIOIHX Ha CEKIHIO.

Ananu3 pesyNIbTATOB PacueTOB COOPYIKEHHiI Ha CBasix-000JOUKax
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nuametrpoM Gosee 1 M ¢ ray6unoi 9,75; 11,5 M u Goaee aasa I karero-
pHH HAarpy3oK NMOKasbiBaeT, YTO CXKHMaloliee ycuiaue N¢ B cBae oT e
CTBHSI TOPH30HTA/NbHOH HArpyskKH NIpH pacyeTe NpOAOJLHOH paMbl He
npesblaer 5% oT o6uiell BENHYHHBl CHJBI, YTO HAXOAHTCS.B Npefe-
Jax TOYHOCTH HHKeHepHoro pacuera. [ljsi ynpouieHdsi BO3MOXKHO JO-
1yCKaThb onpefeseHHe N¢ TOJBKO MO pacyeTy OCHOBHOH (momepeyHof)
‘paMbl COOpYXKeHHS.

I 21.9(17.9). Yeunua M, Q, N B 3seMeHTax paMHBIX KOHCTPYKUHH

TIPHYaJIOB 3CTAKAaJHOTO THIA, BHI3BAHHBIE MEXCE30HHBIM Nepenagom
TeMInepaTyp H BJaXKHOCTHBIMH BO3JCHCTBHSIMH, CJleAyeT ONpelessiTh
¢ yueToM JAedOpMaLHH MOJ3YyYeCTH JHOGO C NPUMEHEHHEM BPEMEHHOrO

JVIHTEJIBHOTO  MOAyJasl HedopManHH B COOTBETCTBHH C TJiaBOd
{CHulIl 11-56—77.

Mpuvevanna: 1. Pacuer KOHCTPYKUME Ha TeMmmAepaTypHO-BJIaXKHOCTHHIE
BO31€ACTBHSl JOMYCKAeTCH He BHNOJHATD B CTaAMH 3JKCILIYATaUHH JJIA  MOA3EMHBIX
COOpY¥eHHM, a TaKxke [IJA TOHKOCTEHHHIX 3JEMEHTOB COOPYXKEHHH, B KOTOPHX IpPaK-
THYeCKH obecneyeHa cBoboja nepeMelllelHs.

2. B KOHCTPYKUHAX XKese300eTOHHBX MODPCKHMX NpHYAJAbHHX COOPYXeHHH ¢ OT-
HOCHTENMbHO Goabliof IAMHHOR cekuuell (JiMHa cekuwn L>>40 M) pekoMeHAyercs
NPOH3BOXHUTb YUeT MeKCe30HHoro (rojfloBOro) mnepemaja TeMnepatypH. Moayan ne-
dopMalHy IJs ONpeleJeHHS YCHAHA OT MeXCe30HHOTO TeMNepaTypHOTO mepenaja
JAOMKHH YIHTHBATb [0J3yyecTh 6eTCHA M NPHHUMATHCH B COOTBETCTBHH ¢ Taba. 24,
no3. 1 (ans TPEeUIHHOCTORKHX 3JIEMEHTOB) W N03. 2 (4JA 3]eMeHTOB NPH HAJHYHH
TpeuHH). MoMeHT HHEDUHH HE3aBHCHMO OT TPEUIHHOCTOMKOCTH HAONYCKAeTCA ompe-
JeiasTh Ge3 yyeTa apMaTypel. Mexce3oHHH#i (rogoBoil) nepeman TeMnepatypn JA0-
TnycKaeTcs ONpenessTh Mo npua. 12 Hacrosmero PykosoacTBa.

Jss Gerona B paHHeM BO3pacTe 3HaueHHS MoayJeH nebopmanud clAefyeT NPH-
IIHMaTh YMEHBIICHHBIMH II0 ONBITHHM JAaHHMM. IIpH OTCYTCTBHMEH ONBITHHX J@HHBIX
MOI1Y.H jgedopMalHy onpefensiorcs no taba. 24 kak anas 6eToHa MapoK COOTBET-
CTBYVIOIleH KYyOHKOBOIT NPOYHOCTH paHHero Bo3pacta (NIPH HeOGXOAHMOCTH NDHMEHS-
€TCsl HHTepIOJSIIHA).

3. 3HaueHHsl TenJioBaarohbU3HUECKHX XAPAKTEPHCTHK OeTOHA, HeOOXOAUMHIX JJS
pacuera KOHCTPYKHHA SCTAKaAHbIX NpPHYANbHBIX COODyXEHHH Ha TeMIepaTypHo-
BJ1aXHOCTHHE BO3JeHCTBHS, H* XapaKTEePHCTHKH TelJIOBHAeJeHHs: OeToHa MNpH ero
TBEDIeHHH JAOKHH NPHHHMAaThea mo npua. 3 kK CHull 11-56—77.

21.10.(17.10). Peakunu OAMHOUHHIX ONOpP OT €NWHHYHONO TOPH3OH-
Ta/1bHOTO CMEUIEHHSI OTHOCHTEIbHO OCeH X H Y ONpepessiloTCs IPH 3a-
JleJIKe OMOp B pocTBepre u rpyHTe no opmyne

12/
H==H,; ==, [153(90)]

.__EJ o
FAC |= — — NOTOHHAs ZKEeCTKOCTb CBAHHKX OMOp;

! — pacdeTHas AJHHa CBadHBIX ONOP, ONpeAenaseMasi o ykKa-
3anusM nn. 21.16{17.16) —21.20(17.20) ;

E — nHavanpHbIH MOIyJb YNPYyTOCTH MaTepHaJja OIop, NPHHA-
MaeMBIH JAJ%  KeJie306eTOHHBIX cBaft N0  riaaBe
CHulIl 1I-56—77, jpgnss  crajdbHHX — 1O  TJaBe
CHnulIl 11-23—81;

J — MOMEHT HHEPIHH CEYeHHs ONOPHI.

21.11(17.11). Peakuun KO3/JOBHX ONOp OT €IAHHHYHOIO TOPH30H-
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8¢l

Ta6banuma 24

HuaurennHble MoAyJH AedopMauuii, krc/cM2, npu Mapke GeToHa

CoctosiHne
Tosunus - O6nacts TpHMEHeHUst

3J1eMEHTOB a
M100 M150 l M200 M250 [M300 | M400 M500 M600 |

1 Has  snemenros 1,05-105 1,35.105 1,65-105 1,8.108 1,9.-105 2,15.10°5 2,3-105 2,4.10° Jns pacyera 3JeMeHTOB MO
+ Ge3 TpewuH neopManusM  OT  JITHTEb-
HBIX Harpy30K H Ha Mexce-

3OHHBIH Mepenaj TeMIepaTyp

2 Ilast snemertor 0,8-105 0,95.105 1,2-105 1,3-105 14-10° 1,6-108 1,7-10% 1,8.10% »
C TpeuHHaMu



1aJbHOTO CMENIeHHsl NPH HX PACHOJOXEHHH B IJIOCKOCTH NeHCTBHs
CHJIBL OTIpeJiensioTes no Gopmyie

H;: — kiR, sin? (a; + ay)
¢ 7 Rycos?a; + kgcos?ay’

[154(91)}

EF EF . o
rae k= 7 H ko=~ — peaKLHuH CBaii KO3JI0BOH ONOPH 32 CHET Ae-
2

(opMalH¥ HX MaTepHana;
o1 M ag — Y7kl HAKJOHA CBaH KO3JOBLIX OmMOp K Bep-
THKaJIH; '
E — 1o xe, yro B 1. 21.10(17.10);
F — njomaap ceueHHs: cBal KO3JOBHIX OIOP;
Ly u l; — pacyeTHBe AJIHHB CBa# KO3JIOBEIX ONOP [CM.
. 21.16(17.16) —21.20(17.20) J.

MMpumeuanue PeakuuH cBaii KO3JOBHX ONOP OT €IHHHYHOTO TOPH3OHTaJb-
HOTO CMEINEHHS TPH PacroJIOXEHHH KO3JOBHIX ONOp MNepHeHAHKYJSPHO IJIOCKOCTH
JAeHCTBHst CHJIN onpefiensiorca mo ¢opmyse [153(90)] ans oxHHOYHHX omop.

21.12(17.12). Topu3oHTa/JbHbBiEe HATPY3KH, AEHACTBYIOL[HEe Ha pac-
YeTHYIO CeKLHIO, NONYCKaeTCs pacnpefessiTh MeXIy onopaMu (cBas-
MH) CeKUHH IyTeM IMepeHOca paBHOJAEHCTBYIOIIEH TOPHU30HTAJNbHBIX
cun A B ynpyrui uewtp cucremnl [puc. 43(26)] ¥ npuBepeHus HX K
cune N, neficTByomeil napajsiebHO JIHHHH KOPJIOHA, cHle N, jefi-
CTBYIOLIEH NePNeHAUKYJISPHO JHHHH KOPAOHA, H MOMEHTY, BHI3hIBAIO-
[ieMy BpallleHHe CeKLHH OTHOCHTE/BHO YIPYToro HeHTpa,

M=Ar=3N,Xn+ 2 N,;¥n— LXe 2 Esifi [155(92)]

rae M — MOMEHT OT BO3JeficTBHS CYNOBHIX LIBAPTOBHHIX Harpy-
30K, aKTHBHOIO JIaBJEHHsS I'PYHTa H BPeMeHHLIX HAIpy-
30K Ha THIJIOBYIO 'PaHb POCTBEPKa;

A — paBHOACHCTBYIONIAS TOPH3OHTANBHBIX CHJ;

r — IJIeY0. paBHOAEHCTBYIOUIeH TOPH30HTANBHBIX CHJ OTHO-
CHTEJILHO YIPYroro LEHTPAa CeKLHH COOPYKeHHs [cM.
puc. 43(26)]; -

N,; u N ,;— 10 XKe, 4t0 B 1. 19.7(14.6);

L — pnwHa ceKuuH npuyalna;

XN,Y'N,Xg— pacCcTosiHHsL OT YNPYTOro IeHTPa CeKIHH A0 COOTBETCT-
BYIOLUHX CHJI;

E ,;— aKTHBHOe JaBJIeHHe OT COGCTBEHHOTO Beca TPYyHTa ¥
BpPEMEHHHX Harpysok, AeHCTBYIOIUHX Ha THUIOBYK)
rpaHb POCTBEpPKa, Ha | NOr. M NPHUYAJBHOTO COOpYyXKe-
HHsl, ONPEeessieMOe B COOTBETCTBHH ¢ TPeGOBAHHAMH H
ykasauusmu nn. 13.30(8.20) —13.33(8.23);

fi— Ko3ddHUHEHT TpeHHS TIpyHTa 3aCHIIKH TEPPHTOPHH
NpHYaja Mo THJIOBOH IDaHH POCTBEpPKa; NONMYCKaercs
K03¢¢HUHERT f; NMPHHAMATbL NPH TPEHHH TPYHTA IO
TPYHTY DaBHHIM tg @s, [IPH TPEHHH I'DYHTA MO GETOHY
paBubM tg 0,5¢;.
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IIpavMeuanue 3a ynpyrufi WeHTP cHCTeMH TPHHHMAETCS TOUKA, NPOXOAS
4epe3 KOTODYH0 DaBHOLEHCTBYoIlas A BH3HBaeT TOJbKO [OCTYNATeJbHOE CMelleHHe
CEKIHI.

21.13.(17.13). Koopaunate ynpyroro uentpa [cM. puc. 43(26)]
onpejessioTcs no dopmyaam:

X Hyy 2

KXo = E—Hyi—; [156(93}]
SH,y
Yo= gH [157(94)]

cie H,; u H,;— peakuuH ONOp OT €HHUIHOTO TOPH3OHTAJIBHOTO CM2-
LIeHHs, omnpejensieMble nmo ykasadmdsam nn. 21.10
(17.10) u 21.11(17.11);

X; U §,;— KOOPAHHATH ONOpP OTHOCHTENbHO oOcefll X U y [cM.

puc. 43(26)].

MMpumeganune J[ns yopouleHHs OmpeAeJEHHS H OTCYeTa KOODAMHAT YHPYTO-

ro HEHTpa uenecooépasﬂo 33 HayaJo KOOpJAMHAT NpHHHMAatb TOUKY 01 nepeceqeﬂml

oceil kpaiHHX panoB onop {cm. puc. 43(26)].

%

IESQEEENENIpEE Eya|

pary Ve
A% AN

X

PHc. 43(26). Cxema X pacueTy FOPH3OHTAJbHHX HAarpy-
30K Ha ONOPH OT BpalleHHs ceKuHn. KOHTYpH BepXxHero
CTPOEHHS POCTBepKa MOKa3aH:l MYHKTHPOM

21.14(17.14). Ycunus B 37€eMeHTaX CBAaHHOTO OCHOBAHHSA:

OT TOPH30OHTAJbHHX COCTAaBJSIOHIHX CYAOBBIX HAarpysoK HOpMaJib-
HBIX N_‘, H KacaTeJbHBX NV K JIHHHH KOPJAOHA H aKTHBHOTO JAaBJCHHA
FPyHTa Ha THIJIOBYIO rDaHb BEPXHero CTpOeHHA:

ENy+LSE,

- |
T , [158(95)}

P-,x' = Hxiax = Hxi
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ENy—LSE, £

Pu—H i = H., ; [159(96)]
s yi%y yi TH,, .
OT MOMEHTA:
Pu=H d:=H, Y 00 [160(97)1
Pyi=H,idey = Hy X ;9. [161(98)]

Pacuernpie cymMMapHble YCHJIHS (TOPHU3OHTAJbHBIE CHJBI), JeHcCT-
BYIOLHE Ha ONOpY (CBal), or cocrasisiowux N, u N, H MomeHTa
M=Ar [cM. puc. 43(26)] onpezeasorcs no popMysraM:

P,i=Pu+t Pl [162(99)]
Pyi= Pyt Py [163(100)]

B popmynax [158(95)]—[163(100)]:
Py, P 4, Py—ycunus, neiicTByolHe Ha omopy (cBamo) BAOAS
) . OcH X;
P,; Py;, Py;—ycunus, nefictBylomne Ha omopy (cBaio) BIOJo
OCH y;
H,; H,;~— To xe, yto B min. 21.10(17.10) u 21.11(17.11);
X Y; —KOOpAHHATH i-H ONOPH (CBaH) OTHOCHTEJNbHO OCE,
NPOXOJSALIHX Yepe3 YNPYrH#l LEHTP CBAHHOro OCHO-
BaHHs;
Oy» Opr— CMEIEHHS B HANPAaBJEHHH OCH X COOTBETCTBEHHO OT
NOCTYNaTeJNbHOTO ABHXKEHHSI H OT NOBOPOTa CEKIWH;
8,, Dpy— CMEICHHA B HANpPaBJEHHH OCH § COOTBETCTBEHHV
OT NOCTYNaTEJbHOTO ABHMKEHHS H OT MOBOPOTA CeK-
LHH;
o — YroJ NOBOPOTA CEKUHH NPHYANLHOTO COOPYIKEHMS,
ompefensieMbiil o ykasanusMm n. 21.15(17.15).

INNpumeuanne 3Hakn B dopmynax [162(99)] m [163(100)] mepen 3naue-
HuaMH Py H Py, ompefensiioTcs ¢ Y4eTOM HANPABJEHHS MOMEHTa, BHIHBAIOLIErO
NIOBOPOT CEKLHH.

21.15(17.15). ¥Yroa nosopoTa CEKUHH OTHOCHTEJHLHO YNPYrOro IeHI-
pa OT BO3feficTBHS BHellHero MoMeHTa M ompefeasieTcss o GopMyJice

M M \
o= F = g—————— [164 (101}}]
S IH, Y} 4+ D H,XY
rae J — MOMEHT HHepIHH CBaHHOIO OCHOBAHHS.

Ocradbuble oGo3Hauenusi omnpefeiens B mn 21.12(17.12) w
21.14(17.14).

K nn. 21.12(17.12)—21.15(17.15). Vianaraemoe peliedde pacmpe-
AeJIEHHs] YCWIHA OT IOPH3OHTAJbHHX HAarpysoK Ha CeKUHIO MeX[y
ONOpaMH SBJSIETCSl MHTEpIpeTanHedl pellieHHsl, M3JI0XKEHHOIO B KHHre
C. I1. Auronona u B. [I. Meliepcona «Pacuer coopyenuii ¢ BHICOKHM
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cBafineM poctBepkoM» (Mopckoit tpancnoprt, 1957), npHMEHHTENBHO
K COOpYXeHHsiM Ha UHJIHHADHYECKHX omopax. IIpuBeleHHBIEe peKOMeH-
JALHH COOTBETCTBYIOT IIPAKTHKE NMPOEKTHPOBaHHsI MOJOGHHX COOPY-
JKeHHH.

PekoMenayembii B PYKoBoACTBe MeTOJ pacueTa CBOGOAHBIX paMm
SIBJIsieTcs PacOpOCTpaHEHHEM MeToja IOCJeLOBaTeJbHBIX HNPHOIHKe-
Huli (Xapau—Kpocca) Ha pacuer cBOOGOAHHX paM C TOAATIHBHMH
CTOHKaMH.

21.16(17.16). PacuetHass panHa croek paMsl [puc. 44(27),a] on-
penensercs no gopmyie

I=Hy+ hyea+ hs, [165(102)]

rae Hg; — paccrosinde OT TOUKH NepecedeHusl JHHHH JHa (OTKoca) ¢
OCbIO ONOPH AO LEHTPA TSKECTH NONEPEYHOTO CEUEHHS PH-

rejd;
< '
=
b) L
Py
=
=

Puc. 44(27). CxeMa onpeneneHHs rayGHHH YCIOBHOTO 3allleMJEHH:
ONOpPH. YCNOBHAasi TOPU3OHTAAbHAH TOBEPXHOCTb NOKa3aHa NyHKTH-
pom:

a — pasMelleHHe OmOPEl Ha <GECKOHEWHOM» OTKOce; § — pasMellleHHe ONOpH
Y AHa mpH AeACTBHH CHJH B CTOPOHY aKBaTODHHM; 6 — pa3MelieHHe ONophl
y GpOBKH DNPH ZHefACTBHH CHJIH B CTOpPOny Oepera; I — JAHHHA OTKOCa; 2 —
JAYHHA AHA

hy:n— pasHOCTh OTMETOK TOYKH NeEPEeCeueHHs! OTKOCA € OCHI0 ONOp
H YCJIOBHOi TOPH3OHTaJbHOH NOBEPXHOCTH, ONpejesseMas
B cOOTBeTCTBHH C 1. 21.19(17.19);

hs — pacuerHass riy6HHA YCNOBHOrO 3aiuemienus [cMm. m. 21.17
(17(17) ], orcunTHBaeMasi OT NOBEPXHOCTH AEHCTBHTEJbHO-
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ro AHa IIpU pa3MelleHHH ONOp Ha ropH3OHTaJbHOM JHC
HJH OT YCJIOBHOﬁ FOpH30HTaJIbHOi'l NOBEPXHOCTH NPH pas-
MELIEeHHH ONMOp Ha OTKOCe.

Mpumeuanne Ilpn geficTBHM cHM P¥ B CTOPOHY aKBaTOPHH HJH BIOJb
KOPIOHA YCJIOBHasi TOPH3OHTaNbHAs MOBEPXHOCTb PACHOJAraeTcsi HHXe TOUYKH mepe-
CEYEHHS OCH ONOPHl C OTKOCOM H 3HauyeHHE hy.; mpHHHMaeTcs B dopmyae [165(102)]
CO 3HAKOM <«mmoc». [IpH 1eHCTBHH CHJIH PH B CTOPOHY Gepera (Ha OTKOC) 3HaueHHe
hyca TIPHHAMAETCS CO 3HAKOM «MHHYC».

21.17(17.17). Pacuernas riyGHHa YCJOBHOIO 3ameMJeHHsi h; Ou-
pezensercss B 3aBHCHMOCTH OT YCJIOBHH 3aKpeIJIeHHsI OMOPHl B pPOCT-
BepKe:

AJIS cJlyyasi IapHHPHOTO 3aKpenJieHust

hs = hy + Ahs; [166(103)]
AJIs cydasi a6CoIOTHO KeCTKOH 3aieKH
hy = 0,82k, + Ak, [167 (104)]

B tdopmynax [166(103)] u [167(104)]:
s/ —ray6GHHA YCJIOBHOTO 3alleMJIeHHs, onpefeiseMas IO

dopwmyne
' %, ) 4
K= TP G o [168(105)]

Ahs=0,8 M — gonoJHHTeJbHAS TJyGHHA, YYHTHIBaeMasi TOJBKO B
cJy4yae OTCYTCTBHS Ha JHe (OTKOCe) KaMeHHOH OTCHII-
KH H HaJHYASl Y NOBEPXHOCTH pAa3pHIXJeHHOTo HJf
PasMBITOrO TPYHTA;
Ry, fe, 1 — 1O Xe, 40 B 1. 13.16(8.8);
my=1,15 — gonosHHTENbHBA KO3 HHIKEHT YCAOBUH PaGOTH;

P —ropu3oHTaNbHAs CHja, AEHCTBYOLiasi Ha OMNOpY, On-
penensiemast no Qopmynae [162(99)] uwan [163(100)];

Y — o6beMHasi Macca FPyHTa;

m)— pa3HOCTb KO3((HUHEHTOB NAaCCHBHOTO H AaKTHBHOTO
JaB/ieHHsi AJis BEepPTHKAJbHHIX CTEHOK IPH TODHU3OH-
TaJbHOH NMOBEPXHOCTH IPYHTA, ONpefiesisieMasi BEIpaxke-
HHEM

my, =1, — b, = tg? (45° 4 0,5¢) — tg® (45 — 0,5¢); [169(106}]

D — pHemmnuil guameTp cBau-0GOJOUKH HJM CTOPOHA cede-
HHUSl NPH3MATHYECKOH CBaH, NepNeHAUKYyJsApHas Hal-
paBJIeHHIO JefCTBHS CHJIH

m, — K0>(pPHIHEHT NPOCTpAaHCTBEHHOH paboThl, onpexesse-
MBIl B cOOTBeTCTBUH ¢ m. 21.18(17.18);

c .
Co= s [170(107)]
@ — yroJl BHYyTPEHHEro TpeHHs IPYHTa OCHOBaHHMS;

¢ — yHeJbHOe CLelJIEHHe TPYHTa OCHOBAHUSI.
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MpuMeuvanusa: 1. B ciayyae NoaysauieMaeHHOH ONOPH B BEPXHeM CTPOEHHH
POCTBEPKA BHaueHHe f; NPUHAMACTCA CPEJHAM MEXAY pPacCUHTAHHBIMH MO (opMy-
jgaM [166(103)] r [167(104)].

2. Nonyckaercs rayOHHy 3amieMJeHHA onop h’s 1/I1 HeCBA3HHX TPYHTOB OCHO-
BaHHs oNpeieisTh no Gopmyne ’

b = [VQ(r-— 1)+ 5 — 1]1), [171(108)!

T

e 3k P _
Ml 9, [172(109)]

T Ty m Dy

3. Tlpu ompepenenun rayOHHB YCJIOBHOTO 3alieMjeHHA H; OT BO3JelCTBHA Ha
onopy TOPH3OHTaJbHOH Harpy3kH clefyeT 3aAaBaThCsi NepBOHAYAJLHHM 3HaucHHEM
h,, npruumas ero pasuuiM (2-+-3)D. Ilpn 3TOM nNOC/eIOBATeNbHHMH PacyeTaMH clie-

ayer J0GHBATBCH COFJACOBAHHOCTH BE&JIHYHH, BXOJXS-

1xx B dopmysn [166(103)] n [167(104)] B moay-
4 4€HHHX IPH pacopejieleHHH TOPH3OHTAJBHHX HArpy-
o 30k MexAy omnopaMn. CxXOZHMOCTb CHHTaeTCH

NOCTATOYHOH NpH_ pasHHUe B 3HaueHHsax hs;, pas-
v s o T

4. Hapsany c npHBeJeHHO# METOZHMKOH ompepene-
HuA IAyCHHBI YCJOBHOIO 3auieMJleHHsl Oomop B IpyHTe
JOMYCKaeTCR TNPHMEHATb Apyrae oOOCHOBaHHHE Me-
TOAH pacuera, B uactHoctd Meroj K. C. 3aspresa
# MHUCH um. B. B. KyiiGuiesa.

HOnas cBau-cTofiku (cBaW, onupaouescsa
Ha TIIPaKTHYeCKH HeCXKHMaeMH#i TPYHT)
yCJIOBHAsA riyOHHa 3alleMJeHHst NpHHHMa-
€TCi Ha JIHHHH NPHIOXKEHHA pPaBHOJEHCT-
ByIOIe# CHJI TPeHHs TPYHTa O GOKOBYIO IIO-
BEpXHOCTb CBaH H JIOGOBOTO CONMPOTHBJIE-
7 HH3 TOpHA CBaH. B cOOTBETCTBHH ¢ pHC. 45
NOJIOXKEeHHe  paBHOJeHCTBYIoNIel OT TOplA
fy cBaH onpegensercs no gopmyne

= {", = < h3: f!hl“‘le\’?“’faha , {173]

" Ckana rae fi, f2, fa— CHAH CONPOTHBJIEHHS CO-
Ry orBercTBeHHO 1-, 2- ¥ 3-ro
cnosi TpyHTa Ha - GOKOBOH

Purc. 45. Cxema .onpezese- MHOBEPXHOCTH CBaH.
‘;’;Le;%?{i‘;b‘cngﬂzﬁ?ﬁ OcTabHble 0603HadeHna — no PHc. 45.
21.18(17.18). Koadpoduuuent yBeaude-
HHSI CONPOTHBJEHHSI TPYHTa, BBISBAHHOIO
NpPOCTPAHCTBEHHON PaboOTOR Omophl, AONycKaeTcs onpefessTs N0 ¢op-

MmyJae

|
hy

843 (2hy 4+ D — L)®
D
rae f; u D — 1o Xe, ut0 B 1. 21.17(17.17);

L — paccTosiHHe MeXJy OCSIMH ONOp B NPOAOJBLHOM Hanpas-
JieHHH.

my =1+ 0,0417 }3 (174 (110)}
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Mpuveuanne. Ilpn L=2h,+D 3HaueHHe m; omnpefeinsercs mno GopMmyJe
Mo =1+ 2 (175(111
v =145 )]

21.19(17.19). B 3aBUCHMOCTH OT NOJIOXKEHHsI ONOPH HAa OTKOCE i
HalpaBJieHHs] KeACTBHS rOPH30HTAJbHON CHIH P, NPHIOXKEHHOH K ONO-
pe, clenyeT onpemeaaTh rayGHHY hyen [cM. m. 21.16(17.16)] caenmyro-
IIHM cnocoboM:

a) IpH pa3MeIleHHH ONOPH Ha OTKOce M HeHCTBHH cuan P nep-
MEHAHKYJSPHO KOPAOHY B CTOPOHY aKBaTOPHH

h h ™, 1)
vea = fi3 ’70'—‘ 5 [176(112)]

6) npH pa3MellleHHH ONOPH Ha OTKOCe M AeACTBHH CHJAH P BROMb

KOpAOHa
m, .
/zym=0,5ha<l/m—1); [177(113)}

B) NPH Pa3MelLieHHH OMNOPH y IOAOWBH OTKOCA H AeHCTBHH CHJIb
P B cTOpPOHY aKBaTODHH, KOTAa YCJOBHAasi TFOPH3OHTajbHasi TOBEpX-
HOCTb, onpejessemas TJIyGHHOR Ayc, PasMellaeTcsl HHXKe FOPH30HTAb-
Horo aHa [cM. puc. 44(27), 6], rny6uHa h, OTKJIafHBaeTcs OT YPOBHSA
FOPH30HTAaJbLHOTO JHA.
B ¢opmyaax [175(111)]—[177(113)]:
hs — 10 Xe, 9ro B 1. 21.16(17.16);
m,— TO Xe, 4to B 1. 21.17(17.17);
my — pasHOCTb KO3 (HLHEHTOB NACCHBHOTO H AKTHBHOTO [ aBJIeHHH
Jis BEPTHKAJbHHX CTEHOK H HAKJIOHHOH NMOBEPXHOCTH Ipyd-
Ta, onpeneJsieMas 1o gpopmyae
1

1
0—v2r (d+V 22 ] {78t

My = App — hpo = COSQQ[

rge N 0
z=smvsc_%;—_ﬁd; [179(115)]
, = 0 cos 4; [180(116)}

6 — yroJ HakKJIOHa OTKOCa;
r) Npu pasMenieHHH OMOPH Ha OTKOce H JeACTBHH CWIH P nep-
IEHZHKYJISPHO KOPIOHY B CTOPOHY Gepera

,—
hyea = hs (1 -V :%) (181 (117)]

1) TpH pasMelleHHH ONOPH Ha OTKOCe BOJMHM3H ero GDOBKH M Hedt-
CTBHY CHJIH P B cTOpoHY 6epera, Korja ycJOBHasi TOpPH30HTaJ/JIbHas Io-
BEPXHOCTb, ONpeAesieMasi IIyGHHOR Aycs, Pa3aMelllaeTcsl BHILE OTMET-
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KM TeppuTOpHH [cM. puc. 44(27), 6], ray6una ks oTKaanmBaerca OT
OTMETKH TEPPHTOPHH.

B ¢opmyne [181(117)] Bce 0603HaueHHsi COOTBETCTBYIOT 3HAYeHI-
siM, npuBefXeHHBIM B m. 21.19(17.19)B, 3a ucka0YeHHeM 3HAYeHHS 2,
KOTOpOe onpexesiercs no gpopmyJe

sin ¢ sin-(¢ 4 65)
21.20(17.20). B cayuae ykpenjieHHsi IIOBEPXHOCTH TPyHTa OCHOBa-
HHSI CJOeM KaMeHHOM OTCHOKH 3a JHHHIO JQHAa H OTKOca [cM.
n. 21.16(17.16) u puc. 44(27)] cremyer NPHHHMATL YCJIOBHYIO JIHHHIO,
MOAHATYIO HaJ NMOBEPXHOCTHIO TPYHTa OCHOBAHHA Ha BEJIMYHHY Ajn:
JJIsS TOPH30HTAJBHOTO JHA

hy = 0,5k, - ; [183(119)]
AJs1 OTKOCa
By = 0,3k~ , [184(120)]
rae Ry — TOJILHHA CJI0S KaMHs;

18 H  7i"—o0beMHas Macca COOTBETCTBEHHO KaMHsl H IDYHTa OCHO-

Banus [cum. m. 13.31(8.21)].
21.21.(17.21). Tay6usa h UOrpyXeHHs ONOPH B TPYHT [cm.
puc. 44(27), a], obecneunBaouiasi 3anieMJaeHHe H YyCTOHIHBOCTDb €€ NMPH
BO3ACHCTBAM TOPU3OHTAJNLHON HArpysKH, ompejensercs IJas ciaydas
3KECTKOTO 3aKpellIeHHsl OOPEL B POCTBEPKE MO (pOpMyJIe

h = 0,824, ]/2 421+3)+Ah3, [185(121))

rae hy’ 1 Ahs; — 1O Xe, uro B 1. 21.17(17.17);
H — BrICOTa, OTCYUHTHIBaeMasi OT YCJIOBHOH TOPH30HTAJb-
HO¥ TOBEPXHOCTH A0 JIMHHH IPHJOXeHus cHab P.

MIpumevanus: 1. Tlps manuuuu oTKoca riyOMHa NOTPYXKeHHsi OTCYHTHBA-
eTCsl OT yCJIOBHOM FOPH30HTaJbHOH MOBEPXHOCTH [cM. puc. 44(27)].

2. [IpH pa3HOPOAHHX TPYHTaX OCHOBAHHS COODYKEHHsi JONYCKaeTCs IPHHH-
MaTh CPeJHEB3BELICHHbIE pacdyeTHHE 3HaueHHS yrja ¢ BHYTPEHHEro TPeHHs H CIellie-
HHA C.

21.22(17.22). TlponosibHbie H TMONepeyHBle PAMBI HA BEPTHKAJbHHE
H TOPH30HTalbHBIE HATPY3KH PEKOMEHIYEeTCs PAaCCUHTHIBATb METOJOM
debopMaruit (MyTeM NOC/eROBATEIbHEX NPHOJHXEHHHA) ¢ yYeToM yn-
pyro# nmoAaTJHBOCTH MaTepHaja ONOp M I'PYHT3 OCHOBAHUS B COOTBET-
CTBHH C YKa3aHHAMH 1. 21.24 (17.24).

21.23(17.23). Pacuer pam Ha BpeMeHHHE (MOABHXKHBIE H HENO-
JBHXKHBlE) Harpy3ku CJAeAyeT BBINOJHATbL MO JHHHSIM BJHSHHS, MO-
CTPOEHHLIM C yUeTOM MOAATJIHBOCTH OIOP.

INpumeuanue. IlocTpoeHHe JHHHE BJHSHHS [POM3BOAMTCS INOCJEHOBaTENb-

HHIM DacyeTOM DaMHl MeTOAOM, yKasaHHHM B 1. 21.22(17.22), npn nepememeHHH
HArpysKH OT eJHHHYHOIO rpy3a Nno DHreJio.
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21.24(17.24). KosdpodHuueHT k, YUHTHBAIOWHA YNPYryio IOKATJIH-
BOCTb ONOPH, AONycKaercs onpegeisite no Merony H. A. Cmopoxusc-
KOTO:

JJIsI ONOP HA HECKAJbHBIX FPYHTAX

1, He .
k=—+52. [186(122)1

rae v— Koa(pPHIHEeHT yIpyroCTH YacCTH ONOPH, MOTPYXKEHHOH B TPYHT,
paBHH# pN, Tc/MM [N — npogmoJsibHasi cuia, onpefefsieMas
B COOTBETCTBHH C yKa3aHWsMH . 21.8(17.8); p=0,4 1/mMM —
K03(punEEeHT NPONOPUHOHAIbHOCTH] ;
H,—cBoGoxHast AAHHA OMOPH OT 3ajeJKH B POCTBEPKE JO IO-
BEPXHOCTH TPYHTa (OTKOCA WJH JIHHHH TIOBEPXHOCTH [HA);

E — Mopysib yAPYrOCTH MaTepHaJa OINOPH;

F — nyromans cedeHHs ONOPHI;

JJ1s1 ONIOP HA MOJIyCKaJIbHBIX H CKaJIbHBIX OCHOBaHHAX

po Hoth
EF
rae h — ray6MHa NOTpyXKEeHHS ONOPHL.

B mepBoM ciydae KoHel 3aGHTOH CBaH CMeIaeTcsi BMeCTe C OKpPY-
JKAIOIMM CBalo TPYHTOM (BHcsi9as cBasi) H KO3((HIHEHT YHpyroi
NOAATIHBOCTH 3aBHCHT OT YHPYro# OCajKH CBaH B FPyHTe H OT YIpy-
ro#l Aepopmauyu MaTepHasa cBOGOAHOH YaCTH CBaH.

Bo BTOpoM ciydae KOHen 3aGHTO#l cBau omHpaercsi Ha NpaKTHUe-
CKH HeCXKHMaeMHfi (CKaJbHHEA) TFPYHT (CBasA-CTOfiKa) H Ko3(dHIHEHT
YIIpYrofi moAaTJHMBOCTH 3aBHCHT TOJBKO OT YNpyro# aedopMaunuH Ma-
TepHaJsia CBau IO Bcel ee JJIHHE.

ITpumeuanue. KodapdHuneHTH NOAATIHBOCTH OMOP B TPYHTE, ONpejieeHHHe
no dopmynam [186(122)] u [187(123)], crenyeT no BO3MOXKHOCTH YTO4YHATE IO
pesysibTaTaM HaTYPHHX CTaTHYECKHX HCTHTAHHA.

Ynpyras noaaTJIHBOCTb OINOPH B I'PyHTe HO pe3yJbTaTaM cTaTHdie-
CKUX HCIBITAHHH onpexesisieTcs no ¢opmyJie

v==, [188]

e

rie N — pacuerHasi Harpyska Ha ONOpPY NO pe3yJbTaTaM HarpyxeHHs
CTaTHYECKOH HArpy3Koii;
e— ocajfKa onopsl (CBau, CBaH-000JOUKH) .

Koa¢pdunuesT ynpyrofi noiaTJHBOCTH k2 UYHCJIEHHO PaBeH OCajK:
TOJIOBH ONOPHI OT AeHCTBHSA €AHHHIHOH NPOJOJbHON CHIHL.

Besnnunna, ob6patHas Ko3(pdHIUHEHTY ynpyrofi HoxaT/IHBOCTH, Ha-
3nBaeTcss KO QHIHEHTOM YIPYroro ocefaHus V, m; 3TOT K03h(H-
IHeHT YHCJEHHO paBeH CHJe, OT AENACTBHS KOTOPOH IPOMCXOAMT CMe-
L1eHHE TOJIOBH ONOPH Ha €AHHHIY AJIHHBI.

Ynpyrass moAaTIHBOCTh OJHHOYHOA cBaH IOJ JAeACTBHEM BepTH-
KaJIbHOH CHJIbI XapakTepH3yeTcst Ko3QdHIIHeHTOM OCefAaHHs

V:,m _ cos2a _ cos? a ) [189]
k 1 H,
~ tEF
rjae o — YroJ HakKJlOHa CBaH K BepPTHKaJH.
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TIopusoHTanbBas cocTaBisiomasl ynpyrofi NOAaT/IMBOCTH HAaKJOH-
HOH OJMHOYHOH CBaW OT NEHCTBHS BePTHKAJbHOM CHJbl XapaKTepHsy-
eTcst KO9PPUIHEHTOM OceaHHs

Him=Vytga= ifs—s%— [190]
~ TEF

Jns BepTuKanbHOf cBaH popmyna [189] npuHuMaeT BHI

= —I—IT . [191]
— =2
v EF

Ilpu HaNAHYHH B KOHCTPYKIHH KO3JOBHIX H IIOJYKO3JOBHX OIOp yI-
pyrasi NOAATJIHBOCTb y3Jia XapaKTepu3yeTcsi CyMMOH YNpyrod noxpar-
JIHBOCTH CBa#, BXOASIMX B JaHHHH y3el.

Ilpu sTOM, KpoMe KO3((PHUHMEHTOB yNpyrof moZaTAHBOCTH OT jef-
CTBHsL BepTHKaJbHOA cHan (¢popmynw [189] u [190]), yunTHBaKwTCH
KO3bGHIHEHTH yNpyrok NOAAaTAMBOCTH OT AEHCTBHSI rOPH30HTAJLHOM
CHJIHL 110 pOpMyJsIaM:

BepTHKAJIbHAs COCTaBJAAKINAsA KO3pdHIHEeHTa oceaHHA

r fcosasina
Vim=—T—p,
— =2

v EF

[192]

TOPH30HTaJbHAasi COCTaBAAIOmWAas K03 HIHEeHTa Ocelanus

r sin?a -
Hom =17, - (19!

v EF
Ilo yciaoBHIO B3aHMHOCTH nepeMemieHHE K03((dHIHEHT TIOPH30H-
TaabHON NMoxaTauBocTH H, m OT AeficTBHSI BEPTHKAJBHOA CHJH DaBeH
K03)QHIMEHTY BEPTHKAJIBLHOR nojxaTiuBOCTH VI~ OT neficTBHA ro-

PH30HTAJbHOH CHJH, T. €.

H:’m _ V:,,,,, — C?SGSiII:lIa )
— 4L
v EF

21.25. B nocnennee BpeMsi HaHGOJbIEe PACHPOCTPAHEHHE TONYYU
METOJ, IO KOTOPOMY I'DYHT, OKpY2KaloInHi CBalo, paboTalomyo Ha ro-
PH3OHTAJbHYI0O U MOMEHTHYIO HArPYy3KH, paccMaTpHBaercs KakK Ympy-
ras JuHeRHO-IedoOpMHpyeMas cpela, XapakTepuayeMass KosppHIHed-
TOM TOCTEJIH.

DTOT MeTOX NPHHAT B pacyeTe INPOCTPAHCTBEHHOH KOHCTPYKIHY
3cTakaf no kapkacuo#t cxeme (PJL 31.31.08—72). [IpuMenenue 3toro
MeTOAa B pacyeTax IVIOCKHX paMHHX CHCTEM H3JI0XKEHO B NpHJ. 13.

PacueT cBan ¢ yueToM yNpyrocTH 'PyHTa KO3()HIHEHTOM NOCTENH
C OT eAHHHYHOrO TOPH3OHTANBLHOrO CMeIMeHHst (§=1) roJoBHl CBaH H
€IMHUYHOTO NOBOpOTa (@=1) ee OTHOCHTENbHO FOPH3OHTAJNBLHOR OCd
BHINOJIHSIETCS IO cXeMe 6aJIKM Ha YNpyro oceAalomux onopax (pHc. 46).
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BoanefictBHe rpyHTa Ha CBaH (ONOpH) 3aMeHSIETCS SKBHBAJEHTOM
paboTH ynpyrux cBsseii (YIpyr#x omop), YCHJAHS B KOTOPHX OT efH-
HHYHBIX CMelleHHH onpeJesioTes no gpopMye

N=2CS, {194}

rae C — k03 HIHEHT NOCTeJNH PYHTa OCHOBAHHA Ha PacCMAaTpHBae-
Mo¥ r1yGuse, Tc/M3, onpenesieMbli o Gpopmye

C =Kz, [195)

K — ko3¢ pHuneHT OPONOPIHOHANLHOCTH,
XapaKTepU3YIOIHA pOCT ¢ IJAyOGHHOH o=
Ko3(dHIHEeHTa NOCTeNIH TPYHTa, T¢/M*, =1 | Lm=t
npn?iﬁmaemuﬁ no Tabua. ply HpHJlO/}Ke- R A
Hus K CHull I1-17—77; |V B

Z —ray6HHa, M, paccMaTpPHBaeMoro ce- I/

!
\
\
\
\

ueHHs  (pacrnoJjioxkeHnHe (HKTHBHOA
ONOpH i) OTHOCHTEJIbHO MOBEPXHOCTH
rPYHTa, AJi5 KOTOPOrO OMNpeAessieTcs
K03 HIHMeHT NOCTENH;

S — pacueTHas nJomans, M2, NpHUMHKaio-
masi X ¢uKTHBHOM (ynpyrofi) onope i,
onpeaensieMasi o gopmyJe \

S = byz,; (196] Sy

bp — pacueTHasi IWIHPHHA CBaH, M, NPHHH- Lz
MaeMas: /lj
IJifi KPYIJIOTO CeYeHHS CBaH '

by =0,9(d + 1); [197)

~N

L

ANl IPSIMOYTONBHOTO — _@
S

(S

by=d+1; [198]

2o — PACCTOSIHHE MEXy CepeiHHaMHt CMex- qp;z ‘ig'ag‘:l‘;: gf:;
HHX NIPOJIETOB, NPHMHKAIOWHUX K QHK-  re paGorw rpynra
THBHO#A (ynpyroi#t) omope i, m; KaK ympyrok M-
d —HapyXHHA JAHAMETP KpPYI[JOro ce-  HefHO-IeOpMHDY-
YeHHS HJIH CTOPOHA MNPSAMOYT'OJBLHOIO ::::33:;‘; ":g:gj
Cedenus cpau, M. drnueRTOM mOCTENH
Koadduunent ynpyroft noaaTiHBOCTH B CJy-
yae ydera pabOTH TIpPYHTa KOS((PHIHEHTOM IIOCTeNH ONpPEAeNAETCHA
no ¢opmyJe

kq l
k_FCm,+_E7" [199]
Tae k“=~g——— K03 dHIUHEHT, YYHTHBAIOWHA YMeHbIIEHHE 0Cal0K OCHO-

BaHH{ ¢ YMeHbIIEHHEM IIIOIAH NOAOLIBH ONOP;
F n E — 1o Xe, uto B 1. 21.24(17.24);
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! — nonnas AJAMHA CBaH OT OCTPHSl 0 HH3a BEPXHero CTpo:-
HHSA;
Coca — KO3pGHIMEHT TOCTeJH Ha rIJay6uHe z 3aGUBKH CBan
(octpus), onpenensieMsuit no gopmye [195].
COOTBETCTBYIOIHE H3MEHEHHsI B 9TOM cjlyuae HeoGXOAMMO BHECTH
B ¢opmyan [189]—[193] onpenenenus xosbduuHeHTa oceRaHH.
B uwacrroctH, Qopmyna [191] ana BepTHKaNbHOA cBaH GyaeT HMETh
BHA
B . ]
T kg [ [200]
FComn T EF

21.26(17.25). Pacuer onop (cBa#, cBafi-060ji04€K) H CBafiHHX QYyH-
JlaMEHTOB H HX OCHOB@HHH IO NepBOH M BTOPOH rpynmnaM npexelbHbIX
cocTOsiHME (nO moTepe Hecymefl CNOCOGHOCTH NO MaTepHajy ONOPH W
IPYHTY, a TakXe no AepopMauussiM H TPEIHHOCTORKOCTH) HaIJEXHT
BHOJIHATD B COOTBETCTBHH C yKaszawusimMu tanaB CHull I11-17—77,
CHuII 11-56—77 u CH=II 11-21—75. Ilpn 3ToM Hecymasi cnoco6HOCTL
ONOp 1O TPYHTY ONpeAensiercs no ¢opmyJie

N,<§;=P, [201 (124)]

rae Ni==nn.m;N — pacueTHass Harpys3xa Ha OJHy CBai0, cBai0-060-
JIOYKY HJIH CBaHHHIH (yHIaMeHT, TC;

& — pacyeTnas Hecylas CIOCOGHOCTb TPYHTa OCHOBa-
HHS OJMHOYHON CBaH, ONpefessieMast Mo yKasa-
nuaM raasu CHull 11-17—77, Tc;

ky — KO3DPHIMEHT HaAEKHOCTH, NPHHHUMAaeMBA 0O
ykasanusM raasu CHull I1-17—77;

P — pacuetHas Harpyska, J[OIycKaeMass Ha CBalo,
CB210-000JI09KY HJH CBaHHHH QyHAaMeHT, TC;

nHn.—TO Xe, yro B 1. 13.16(8.8);

N — narpyska Ha cBal, CBa10-060JI04KY HJH CBARHH
dynnament, ompejensieMas NpH pacueTe NpH-
YaJIbHOTO COOPYIKEHHs, TC;

m, — ROTIOJIHUTEJbHHA KO3((HIUEHT YCA0BHi paboThl;
B 3aBHCHMOCTH OT KJlacCa KamHTAJbHOCTH COOpY-
JKEeHHUs] H COYeTaHHsI HarPy30K H CHJIOBHIX BO3JeH-
CTBHH MPHHHMAETCs PaBHBIM:

Kaacc KanaTanbHOCTH COOPYIKEHHs

CoueTaHRe HArpy3ok

H CHJOBHX BO3feficTBHA 1 11 001 v

OcHOBHHE 1,10 1,05 1,00 1,05
OcoGue 1,15 1,10 1,10 1,10
CrpoHTe/bHbe 1,10 1,10 1,05 1,00

21.27(17.26). Hecymyio cnocoGHOCTs cBafi BceX THNOB H CBail-
06oJI09eK cleAyeT OUpefedATh KaK HauMeHblllee H3 3HauYeHHi, NOJY-
UYEeHHHX IpH pacyerax:
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[0 YCJOBHIO CONMPOTHBJEHHS I'PYHTa OCHOBAHHSI CBaH — B COOTBET-
cTBUH ¢ TpeGopanuamu raasel CHull I11-17—77 u n. 21.26(17.25) na-
crosiero PykoBozicrBa;

N0 YCJOBHIO CONPOTHBJEHHS MaTepHasla CBaH — B COOTBETCTBHH
¢ raasamu CHull 11-56—77, CHull II-21—75, CHall 11-23—381,
CHuIT 11-25—81, Pykosoactey kK CHulIl 11-21—75 u nn. 13.15(8.7) u
13.17(8.9) nacrosmero PykosoacTsa.

MMpumeuanue Hecymyio conocobHocTb OMOp MO TPYHTY clefyeT YTOUHATh
N0 Pe3y/NbTaTaM HCHHTAHMA AHHAMHYECKOH M CTATHYECKOH HarpyskaMd B COOTBETCT-
BHH ¢ TpeboBanuaMu I'OCT 5686—78 «CBan. MeToAH NOJEBHX HCOHTaHHH», TJIaB
CHull 1I-17—77 «Csaiiutie ¢yunamedTs», CHull 11I-9—74 «OcHoBannst u ¢QyHZAa-
MeHTBl» H PykoBoacrBa x CHuIl 111-9—74. Heo6X0ZHMOCTh H KOJHYECTBO HCHHITA-
HHH YCTaHaBJHBAIOTCH NMPOEKTHOH OpraHH3auHel.

K nn. 21.24(17.24)—21.27(17.26). Ilpu pacuere cBaHHBIX 3CTAKaX-
HBIX H APYTHX NPHYANBHHIX COOPYXXeHHH Hecylias CNOCOGHOCTb ONOP
(cBai, cBaf-060J104eK) MO TPYHTY H yOpyras nogaT/JHBOCTb MaTepHa-
Ja Onope H IpyHTa OCHOBaHHA onpenenastorcs no CHull I1-17—77,
PykosogctBsy k CHull u pekomenpamusM H. A. CmopozauHcKoro,
T. €. 0 YKa3aHHSAM, COCTaBJeHHHM Ha OrpaHHYEHHOM HATYPHOM Marte-
pHaje, YTO NMPHBOXHT B pPsjJe ClydyaeB K HCKaXKeHHIO PacUeTHBIX YCH-
Jul W TAyOHHH TOTPYIKEHHS CBalHHX (YHAAMEHTOB TO CPAaBHEHHIO
¢ JaHHHMH HaTypHHX CTaTHYECKHX W AHHAMHYecKHX HcnbiTanuii. Ilo-
3TOMY PEeKOMEHJAOBAHO JJISl NOBLIIIEHHS HAJeXHOCTH H 3KOHOMHYHOCTH
NPUHMMAaeMBIX TPOEKTHHIX pelleHHii BO BCeX CJAYYasiX BHIMOJHSATH NO-
JleBble HCCJIeAOBaHHUA AJS NpuYadbHBIX coopyxedu#l ¢ I mo III kxiace
KalHTaJbHOCTH.

21.28(17.27). B KOHCTPYKTUBHHX pacueTax NPOYHOCTH, YCTOHUM-
BOCTH, Ae(OpMalHH H TPEIIHHOCTOHKOCTH, BHIOJHSEMBX B COOTBETCT-
BHH ¢ ykasaHusMH raaB CHull I1-56—77, CHHuIT 11-21—75, Pykosoa-
crBy K CHull 11-21—75 u CH=ull 11-23—81, pacuernyio aauny onop I,
BHELEHTPEHHO-CXKATBIX 3JIeMeHTOB AONYCKaeTCs ONpefe/saTh Kak Ipo-
H3BelleHHe KO3(D@HUHEHTa NPHBENEHHs JJHHB W, Ha3HaYaeMoro
B COOTBETCTBHH C npHJ. 14 Hacrosimero PykoBomcTBa, M reoMerpuue-
CKOH BBHICOTH / OT YCJIOBHOH 3aJeJIKM B I'DYHTe OCHOBaHHS [0 HH3a
pOCTBepKa.




ITPHJIO)XEHHE |
(cmpaBouHOE)

NEPEYEHD

OCHOBHBIX OBIIECOIO3HbIX H BEALOMCTBEHHbBIX HOPMATHBHO-
TEXHUYECKHX JOKYMEHTOB, HCIIOJIB3YEMbIX NMPH
KOHCTPYHPOBAHHH H PACYETAX MOPCKHX NMPHYAJIbHBIX

COOPY)XEHHA
Ne [Iudpp HOpMATHBHHX HanmenoBanne HOpMaTHBHBIX
n/o AOKYMEHTOB JOKYMEHTOB
l CHuII I1-A.10—71* CrpouTenbHbe KOHCTPYKUHH H OCHOBAHHS.
OCHOBHHE NOJIOKEHHA NPOEKTHPOBAHHS
2 Crangapr C2B CTpoHTe/IbHHE KOHCTPYKUMH H OCHOBAHHS.
CT C3B 384—76 OcHoBHBHE MOJIOXKEHHS 0 PacyeTy
3 CHull II-51—74 T'uppoTexHHYeCKHE COOPYXEHHS MOPCKHE,
OcHOBHHE NOJO0XKeHASA HPOEKTHPOBAHHA
4 CHauIl 11-16—74 OcHOBaHHA THAPOTEXHHYECKHX COODYKEHHH
5 CHull 11-17—-77 Caafiibe QyHIaMeHTH
6  CHull II-15—74 OcHoBaHHs 3JaHHHR H COOPYXKEHHH
7 CHaIT 2.06.04—82 Harpy3sku u BO3JeficTBHA Ha THAPOTEXHH-
gecKHe COOPYXKEHHS (BOJIHOBHE, JeJOBHE H OT
CYJ0B)
8 CHuI1 11-6—74 Harpyaku u BoszeficTBHA
9 CHuIT I1-28—73* 3amHTa CTPORTEIbHHX KOHCTPYKHHA OT KOp-
PO3HH
10 CHzlI1 11-56—77 Beronnne B Kele306eTOHHHE KOHCTPYKIHH
CHADPOTEXHHYECKHX COOpPYIKEHHH
11 CHulIl 11-21—75 Beronnne H Kelle306eTOHHHE KOHCTPYKUHH
12 CHulT 11-23—81 CrasbHHE KOHCTPYKIHH
13 CHull 11-25—81 HepessiHANEe KOHCTPYKIHA
14 CHulI I1-50—74 TuapoTexHRuecKHE  COOpPYXeHHS pedHHe.
OcHOBHHE NOJIOXEHHS 1POEKTHPOBaHHAS
15 CHHxII 11-7—81 CrpontenbcTBo B ceficMAueckHx pafioHax
16 CHulIT I11-45—76 CoopyXeHHst THAPOTeXHHYECKHE TPAHCHOPT-
HHe, SHepreTHYecKHe H MEJHOPATHBHHX CHC-
teMm. IIpaBHJa mpOH3BOACTBA H NPHEMKH pa-
6ot
17 CHull HI1-9—74 OcHoBanuA H ¢yHAaMenTH. IIpasnaa npons-
BOACTBA H NMPHEMKH PaGoT
18 K pa3z. 5 raasH PykoBOACTBO MO y4eTy CeACMHYECKHX BO3-
CHaulT 1I-7—81 JeACTBHA OpPH NPOEKTHPOBAHHH THAPOTEXHH-
YeCKHX COOpYXKEeHH#A
19 K raase CHuIT I1-6—74 PykoBoxcTBOo mo pacuery 3AaHHA H COOpPY-
kenHii Ha gaefcteue Berpa (LTHUUCK
um. B. A. Kyuepenko)
20 I1 58—76 PykoBOACTBO 1O ONpeAeNeHHI0 Harpy3ok H
“BHUWUT BO3JefiCTBHA Ha THADPOTEXHHYECKHE COOpyXKe-
HHsA (BOJIHOBHIX, JI€AOBHX H OT CYAOB)
21 K rnase CHull I1-21—75 PyKoBOACTBO L0 NpPOEKTHPOBAHHIO GeTOH-

HHX M JKe/Jle300eTOHHHX KOHCTPYKHM#A H3 TH-
Kesoro GetoHa (6e3 npeRBapHTeNbHOrO Ha-
npsixenus) (LIHHHnpomspaumii, HUUKB)



Ilpogonxenue

HanmenoBaHHe HOPMATHBHHIX
JOKyMeHTOB

Ne Iugp HopMaTHBHHX
o/n JOKYMEHTOB
22 K rnase CHall 11-21—75
23 To xe
24 »
25 »
26 K raase CHHII 11-15—-74
27 K raase CHull 11-17—77
28 K rmaBe CHuIl I1-56—77
29 BCH 3—80
Muamopdaor
30 BHTIT 01—78
Munmopd.or
3t BCH 6/118—74
Muamopdtor, MuaTpaucerpoit
32 PJI 31.31.18—75
(§u3nmﬁpMC 42—75 )
Co103MOPEHHIIPOEKT
33 PTM 31.3012—77
" AU
( GHBmHﬁMHHMOPQ)JIOT )

PyKOBOACTBO 1O HPOEKTHPOBAHHIO MpenBa-
PHTeJBHO HANpPSAXEHHHX XKele306eTOHHHX KOH-
CTPYKUHA u3 TsKesoro Gerona (LIHWHnpowm-
snannfi, HUKU)KB)

PykoBoaCTBO N0 IPOEKTHPOBAHHIO KeJe30-
6eTOHHHX CGOPHO-MOHONHTHHX KOHCTPYKIHF
(HUHDOKB)

PykoBoACTBO MO NPOEKTHPOBAHHIO, H3TOTOB-
JIeHHIO M TPHMEHEHHI0 XKelle300eTOHHHX LEHT-
pHOYTHPDOBAHHKNX  KOHCTPYKUHR KOJBUEBOTO
ceuennss (HUM)KB)

PyKOBOACTBO MO KOHCTPYHPOBAHHIO GETOH-
HHX H XeJle306eTOHHHX KOHCTDYKIMH H3 TH-
Keyoro GeroHa (6Ge3 mpeABapHTeJbHOro Ha-
npsxedHs) (JleHHHIPaACKHA NPOMCTPOHNPO-
ext, HHUHWnpomsnanuit, HHU)XB)

PykoBoACTBO 1O HPOEKTHPOBAHHIO OCHOBA-
HHit 3laHMii  H coopykenmii (HHUHMOCII
uM. H. M. T'epceBaHoBa)

PyKOBOACTBO NO NPOEKTHPOBAHHUIO CBARHHX
dynnamentos (HHUHOCIT um. H. M. Tepce-
BaHOBa)

PyxOBOoACTBO 10 NMPOEKTHPOBAaHHIO GETOH-
HHX H JKeJe306eTOHHHX KOHCTPYKUHH TMApO-
TeXHHYECKAX coopyxeRuit  (I'maponpoekt
um, C. §I. )Xyka, BHUHUT um. B. E. Bege-
HeeBa, I'mnpopeuTpanc)

WHCTPyKUHS 0O NPOEKTHPOBAHHIO MOPCKHX
npugasbinx coopyxkenuit  {Colo3MopHHHNPO-
€KT)

HopMui TeXHOJIOTHYECKOro NPOEKTHPOBAHHS
MOpPCKHX nopToB (COIO3MODHHHNPOEKT COB-
MeCTHO c JIeHMOpHUHTpPOeKTOM u YepHOMOp-
HHHIIPOEKTOM)

Ykasauuss no oOecmeyeHHIO JOJrOBEYHOCTH
GeTOHHHX H XKeJe306eTOHHHX KOHCTPYKUHA
MOPCKHX  THAPOTEXHHYECKHX  COODYXKeHHf
(/TenMopuuunpoext cosmectHo ¢ HHUWKB
Focerpoa CCCP B MHHTpaHCCTpOeM)

PyKOBoACTBO MO aHTHKOPPO3HAHOA 3allHTe
METaJIOKOHCTPYKUHER MOPCKHX THIAPOTEXHH-
YEeCKHX COOPYXKEeHHH JIAKOKPACOYHHMH MOKPH-
THAMH (JIeHMODHHHIPOEKT)

PyxosoactBo 1O pacueTy OCHOBaHHA NpPH-
4aJbHHX COOPYXeHHH pacmopHoro THOA HA
cla6HX rpyHTax no aedopmanusm

¥YKasanusi no NPHMEHEHHIO KepaM3HTOGETO-
Ha I/ MOPCKHX THAPOTEXHHUECKHX COOpYyXe-
uu# (Jlenmopununpoexr, HUH)XB)
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Tlponoaxenne

Hanmenosalre HOpMaTHBHHIX
JOKyMEHTOB

Ne Uindp HOPMATHBHHX
n/n JOKYMEHTOB
35 PTM 31.3016—78
36 PO 31.31.11—74

( 6u3mn.ﬁ.wc 178

Co03MOPHHHNIPOEKT)
37 PTM 31.3003—75
38 PA 31.31.12—83
39 P 31.31.02—79
40 P 31.31.04—79
41 PTM 31.3013—77
42 PO 31312881
43 P 31.31.20—81
44 P 31.31.05—79
45 PA 31631!1.08-——72
- B 28—72
6! fi

( RBHH Muumopdaior
46 PTM 31.3017—78
47 PTM 31.3011—77
48 PTM 31.3009—76
49

¥YKa3aHHA Mo OPOEKTHPOBAaHHIO 60/1bBepKOB
C YueToM nepemelieHHH Hu pnedopManmi 3Je-
MeHTOB (JIeHMOPHHHIDOEKT)

BpemeHHOE TexHHUECKOE® pPYKOBOACTBO 1o
MpOeKTHPOBaHHI  6o/ibBEpKOB C  NepenHed

‘TPYHTOBO# npurpyskodl (JIeHMOPHHANDOEKT)

PyKOBOACTBO 110 NMPOEKTHPOBAHHIO I'1yGOKO-
BOAHHX LINMYHTOBHX CTEHOK ¢ aHKEPOBKO# Ha
pasamx yposHax (COX3MODHEHIPOEKT)

PYKOBOACTBO 10 NPOCKTHPOBAHHIO OTOPOUEK
fepel CYUIECTBYWLIHMHE COOPYXEHHAMH rpa-
BATallMOHHOrO THN2 (JIeHMODHHHNPOEKT)

YkasanHs N0 1IPOEKTHPOBAHHIO INTyGOKOBOA-
HHX OTOPOYEK nepel CYIECTBYIOUINMH COOPY-
XKeHHSIMH cBafisoro THOAa (JIeHMODHHRIDOEKT)

PyYKOBOACTEO N0 NPOEKTHPOBAHHIO T1yGOKO-
BOAHHX NPHYANLHHX COODYXKEHHA YTOJKOBO-
ro THna (UepHoMOPHHHIIPOEKT)

PYKOBOACTBO 10 pacieTy MOpPCKHX THApPO-
TeXHHUECKAX COODYeHHA M3 obonodex 60Jb-
woro RHaMeTpa (HYeprOoMOPHHHANIPOEKT,
OHHM®, THHHC)

PYXOBOACTEC NG NPOCKTHPOBAHUIO NPRIANL-
HHIX COOPY¥eHHA M3 NyCTOTeJHX GeTOHHHX
maccuBoB (YepHOMOPHHHIPORKT)

YKasanAfA Mo KOHCTPYHDPOBAaHHIO THJPOTEX-
HAYECKHX COOPYKeHHH H3 KJaJKH MAacCHBOB
paBHoit MaccH (Col03MODHHHIPOEKT)

PykoBoACTBO 10 NPOEKTHPOBAHHK TIAyGoOKO-
BOAHHX TPHYAJbHHX COOPYXeHHH H3 3aaHKe-
POBaHHHX MaccHBOB-rHrantoB (UepHoMopHHE-
TIPOEKT)

BpeMennHe TexHHYECKHe YKa3aHHf o pac-
geTy 3CTaKafHHX HabGepeXHHX H NHPCOB
(Cor03MOPHHHIIPOEKT)

Meroauxa pacuera DpelBapHTeJbHO Hanps-
XKeHHHIX CBait u cBaii-o6o/o4eK HA JMHAMH-
Y€CKHEe YCHJHS npH HX morpyxeHuH (Jlemmop-
HHHNpoexT, OUUM®)

PYKOBOACTBO 110 OmpejelleHHI0 TOPH3OHTAMD-
HHX HaTPY30K Fa TNpHUAJbHHE COODYKeHH:
NpH 1IBapTOBKe K HHM mapomoB (Kacnmop-
HHHIIDOEKT)

IlpaBrsa TexHuyeckol SKCHANYATaUHH I10p-
TOBHX COOPYyXeHHH H akpartopuii (Jlemmop-
HHHIPOEKT)

BpeMennne yxkasaHHd No HaGJIOKEHUSM 32
CMellleHHIMH TOPTOBHX FHADOTEXHHYECKHX CO-
OpYXeHHH reoge3nuecKAMH Metroxamu (Jlen-
MOPHHHANPOEKT)



Tilponoanxenue

HanmeHoBaHHe HOPMaTHBHHX
JAOKYMEHTOB

Ne lIudp HOPMATHBHHX
n/m JIOKYMEHTOB
50 PJI 31.31.22—81
51 PO 31.31.23—81
52 PO 31.31.24—81
53 PO 31.31.25-81
54 P 31.31.26—81
55 PO 31.31.19—74
56 CH 288—864
57 P 31.35.01—80
58 PO 31.31 XX—XX
59 P 31.31.06—79
60 P 31.31.09—73
61 PO 31&}1‘.&7—74
- 41—78
6

( Sormmm oy
62 PTM 31.3015—78
63 Pl 31.35.07—83

PyKOBOACTBO N0 pacuery CTepXHEBHX mNa-
108 (JIeHMODHHHIIPOEKT)

PyKOBOACTBO IO NIPOEKTHPOBAHHIO Y3KHX 3a-
CHIMTHBIX MHPCOB H MaJIOB C YYE€TOM apKTHYEC-
KHX ycjoBail (JIeHMODHHHIpOEKT)

PekoMeHjauMH N0 [POEKTHPOBAHHIO IIPH-
YaJbHHX COOPYMXeHHH, BO3BOAHMHX CIOCOOOM
«CTeHa B rpyHTe» (JIeHMODHHHNIPOEKT)

PYKOBOACTBO NO TNPOEKTHPOBAHHIO TPH-
YaJbHHX COOPYXKEHEM B YCNOBHAX ADKTHKH.
OcHoBHHE TOJOXeHHS (JIeHMODHHMIPOEKT)

PYKOBOACTBO HO yueTy ceficMHUIeCKHX BO3-
JIeACTBHA TNPH NPOEKTHPOBAHEH MODCKHX TCHI-
POTEXHHYECKHX COOpYXKeHHA THHma <«GoJbBEPK»
{1 ambMOpHUATIPOEKT)

PykoBOACTBO IO ONpefeJIeHHI0 FOPH3OHTAJb-
HOH CeficMMUeCKOH Harpy3kH, JeficTByiolnelt Ha
CBafiHHe NMMPCH H HalepexHHe (IS ONHTHO-
TO HCnoJb30BaHHA) (JlansMOpEHHNPOEKT)

YKasaHHs MO DPOEKTHPOBAHHIO FHAPOTEXHH-
9eCKHX COOPYXKEHHH, HOJBEPXEHHLHX BOJHO-
BHM BO3JeACTBHSM

PekoMeHAaIUA IO aHTHKOPPO3HOHHOH 3alLHTe
MOPCKHMX NOPTOBHX COOPYXKE€HHH, mHpeAHasHa-
YeHHHX AJsl TEPeTrPy3KH XHMHYECKHX Tpy30B
(JTeHMOPHUHNPOEKT)

PekoMenaluy 10 HPOEKTHPOBAHHIO KOHCT-
PYKUH HOPTOBHX COOPYXKeHHH u3 KpeMHebe-
tona (OMHUM®, UepHOMOPHHHIIPOEKT)

PykoBoACTBO 1O pacuery NpeAmOCTPOEYHO-
ro ynJOTHEHHS CJaGHX TPYHTOB RJsl NOPTOBO-
r0 TFHIPOTEXHHYECKOro CTpoHTelbcTBa (UepRO-
MODHHHIIPOEKT)

BpemenHnle yKa3aHH® 0O OHpEENEHHK JiO-
NYCKaeMHIX HAarpy3ok Ha CYIECTBYIOUIHE rpa-
BHTAaOHOHHHE HpHYaJbHEE COOPYXKEHHS NYTeM
AX ONHTHOR orpysku (JIeHMODHHHOpPOEKT)

PykoBoxcteo no ofecneueHHI0 COXPaHHOCTH
cBait-o6oJo4eK NMpH BHGponorpyxeuur (Jlen-
MODHHHIIPOEKT)

PyxkoBoacTBO MO HCHWTAHHSM CBal-060J0-
4YeK OCeBHMH BJABJHBAIOIIHMH Harpy3kaMH
H OleHKe WX Hecymel crnoco6HoctH (JIeHMOp-
HHUAPOEKT)

PyKOBOACTBO IO 3JIeKTPOXHMHuECKOH 3amu-
T€ OT KOPPO3HH METaNIOKOHCTPYKIHA MOPCKHX
rEAPOTEXHHYECKAX COOPYXKeHAR B NOXBOXHOM
sone (Jlemmopummnpoexr, BHUMT, uMm. B. E.
Beneneesa, U'nnpomopuedireras)
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OkKonuyanue

Ne Iupp HOpMaTHBHHX HanmeHoBanke HOPMAaTHBHHIX
n/n JOKYMEHTOB JIOKYMEHTOB
64 P 31.31.31—83 PykoBOZCTBO nO NMPOEKTHPOBAHHIO TNPHYAJIb-

HHX COOPYXEHHH JJifi MeperpyskH KpyIHora-
6apHTHRIX H TAXejoBecHHX rpy3oB (UepHo-
MODHHHIPOEKT)

IPHJIO)KEHHE 2
(pexoMeHAyeMOE®)

APEHA)KHBIE YCTPOHACTBA

DddeKTHBHHM YCTPOHCTBOM /A CHATHS NOANOpPA IPYHTOBHX BOX C KOHCTPYKIHH
COOpYKeHHsi IPH 3acHIKe Ma3yX HECBA3HHIM TIPYHTOM sBJsercs me6GeHOuHHH (rpa-
BHIHHI) JpeHaxK C BOKOOTBOAAMH B CTOPOHY aKBAaTOpHH. HasHauenHe XpeHaka —
XOpOIIO MPOMYCKaTh BOAY H NPEJOTBPAMATh BHMHBaHHEe rpyhTa Facunku. Las storo
Heo6X0JHMO TaK MOR00paTh rpaHy/IOMETPHYECKHH COCTaB MaTepHasia JApeHaxa, 1ToGH
pa3MepH 4YacTHI caMofl MeJikofi ero ¢gpakunH B 3—4 pa3a OpEBHINAJH pasMepH
y/lepKUBaeMHX JACTHI, TPyHTa.

KOHCTPYKIIHA [ApeHaXHOi HpH3MH BHIGHpaeTcs B 3aBHCHMOCTH OT TpYHTa 06-
parHoil 3acHnkH. KOHCTpyKuHsi, MpeicTaBJeHHasd HAa DPHCYHKe, @, PEKOMEHAYeTCH HpH
o6paTHOA 3acHIKe MeJKHM IleckoM. Ta ke KOHCTPYKNHS € HCKJIIOYeHHEM BepXHero
clof NpHMEHAMa IPH 3acHnKe cpeXHe3epHHCTHM neckoMm. Ilpm obpatHol 3acHnke
KPYNHO3EPHACTHM INeCKOM DEKOMEHAYETCS HCKJIIOUHTh eule CJOA FPaBefHCTOrO Mecka.

TIpu 3aceinke CKaJbHHM TPYHTOM TpaHYJOMETPHYEeCKHH COCTaB ApPeHaXHOro
drabTpa cilefyer HOAGHPATH TAaKHM 06pasoM, YTOOH OH yAepKHBAJ CaMyio MEJKYIO
dpakuHO CKaJbHOrO IPYHTA.

BokoBHe H BepXHHe (HJIbTPYIOHE CJOH IPEHAXKHOH NPH3MH, OTCHIAeMHe H3
onHOA (hpakuAH, XOJKHH HMEThb TOMUHHY He MeHee 25 cM, a CJIOE H3 CMeHDIaHHOTO
me6Gug — He MeHee 50 cm.

JiperaXHas npH3Ma YCTpPaHBaeTCs HENpPepHBHOM BJOJb JHHHH KODJOHa, Heno-
CPeACTBEHHO 3a JHIeBOH crenkod. BojooTBoanne orsepcTust B JHUeEBO# cTeHKe (cM.
PHCYHOK, 6) pacroJaraiorcsi ¢o CAeAYIOIXAM HIaroM:

B Ge3qHBHHX MOPAX IPH OXHAAeMOM MOANOpPe TPYHTOBHX BOJA 10 .| M OTHOCH-
TeJLHO PacuyeTHOro YPOBHsS BOAHW — DpHO6JM3HTenbHO depe3 10 M, npu noamope 6oiee
1 M — npHGJIH3UTENBLHO Yepes 5 M;

B JIABHHX MOPfiX ¢ aMIJIATYAOA KoJeGaHuit ypoBHA Gosnee 2 M — IOPHROGAH3IHTE/Db-
HO uyepe3s 3 M.

BoaooTBoflHe OTBEPCTHS DEKOMEHAYeTCA paclnojaraTb HHXKe CpefiHero YpPOBHS
BOAHN B Ge3JHBHHX MOpSIX HAH CPedHEro YpoBHA BOAH MNPH OTJHBE B JHBHHIX MODAX,
HO He pHilte 0,5 M HajJl PaCi€THHM YPOBHEM.

K npua. 2. TpeGoBauust mo JpeHaXy NPHHATH Ha OCHOBe HccJefosaHuii JleH-
MOpDHHHNPOEKTa H N0 3apPYGexHHM RaHHBIM Arepuancxne HOPMH NPOEKTHPOBAHHA.
KoMucchst o GeperoBuM ykpemaenusm. Ipux Jlakuep u ap.).

ITPH/IO)XEHHE 3
(o6s3artenbHOE)

OrPY3KA MOCTEJIH NPHYAJIbBHOA HABEPE)XHOR
H3 MACCHBOBON KJAJAKH

Jins CTeHKH H3 MAacCHBOBOH KJAafKH, NpeACTaBJeHHOi Ha pHCc. 1 H 2, mpH or-
ChiKe H DaBHEHHH NOCTeNH cjelyeT obecneyuBaTh CTPOMTEJbHHEA MOATLEM B pasMepe
5% OT MPOEKTHOH BHICOTH IOCTEJH.
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Konempykyus dpenaxcnod rpusmsi
a) 60cm

60, 6025 25

20

CxeMH NpeHaXHHX YCTPOHCTB:

1 — Me/iKosepHUCTHA UECOK; 2 — CPefHe3epHHCTHA mecok; 3 — rpaBeJHCThH Necok;

4 — uieGerp H3 cMecH ¢pakuhl (40=-70) MM — 0%, (20-:40) MM — 30%, (3+19) Mm -

40%; 5 — xamemp 15—20 cM; 6 — JpeHaXRas NPH3IMA; 7 — cranbHOf WOYHT; & -

Kene306eTOHHMA oroAoBOK; 9 — BONOBhNOYCK; [0 — cpeannfi ypoBenp BOAM; I/ ~

Xene306eTOHHAA cBasi-060NO0YKA; /2 — ynJOTHeMHe WIBa H3 JOCOK ¢ &aNUNHEHAeM
GeroRoM

187



[loBepXHOCTh HOCTeNH CJeflyeT BHPABHHBATH NOA TOPH3OHTAJbHYIO IJIOCKOCTD,
4 CTPOHTE/NbHBIH YKJ/JIOH 0Opa30BBIBATh B INpPOLECCe OCAaJZKH CTEHKH O OTCHIIKH 3a
HeH Da3rpy304YHOU NMPUIMHL.

OG6xaTHe KaMeHHOA IOCTeJNH H 0Gpa3oBaHHE CTPOHTENHHOIO YKJIOHA HAXJEKHUT
BLINOJIHSATD, PYKOBOACTBYSICh CJACAYIOUUMH YKa3aHHSIMH.

1. CteHKa MOJKHA BHKJAAAHBATHCd N0 NPOEKTHOMY HPODHMIO H BHIEPKHBATHCSH
6e3 3aceiNKH A0 TOro, Kak ee YKJOH B CcTopoHy Oepera Oyaer nosemen xo 29%.

2. Ecoin orpy3ka mo 0. 1 He JIOBefeT YKJIOH CTeHKH A0 3aJaHHHX BEJNHYIHH, HaJ-
JIeXKHT HPHMEHHTb YCHJEHHYIO Orpy3Ky (cM. puc. 1 u 2).

[loclie NOBeNEHHS CTPOMTENHHOTO YKAOHA A0 3ajgamuofi BeawuMHm (cM. m. 1) me-
3aMeJJIHTENbHO J0JIKHA OTCHOATHCH Pa3TPy30uHasi IpH3Ma.

B Tex caywasx, Koraa orpyska, BHIOJHeHHas COTJIacHO 1. 2, Heé obecnmeudT
BO3MOXKHOCTH JOCTHXXEHHS CTPOHTEJBLHOIO YKJIOHa B BeJHYHHe, yKas3aHHo# B m. 1,
Orpy3Ka IO COIVIACOBAHHIO C NPOEKTHOA OpramH3amnHeil MoXeT OHTH NpeKpalleHa.

YKa3aHHA 0O CTPOHTeJbHHM HOZBEMAM H YKJIOHAM IOCTeNH XAHH H3 YCJIOBHS
06:xaTHs KaMeHHON NOCTeJIH BHICOTOH OT | RO 4 M, EMemeldl B OCHOBAHHH TPYHTH,
CKHMaeMOCTh KOTOPHX He BJHSET CyIIecTBeHHO Ha JedopManWH COOPYKEHWs.

Ilo xony BHmoJHeHdAs pa60T, 0coGEHHO NPH BHKJAAjJKe NEPBHX CEKUHA CTEHKH,
HeoOX0AUMO BeCTH TIUATeJbHHE HAGMOAEHHS 32 AehOPMAIHSIMH COODYXEHHHS H ero
3JEMEHTOB H B CJIydae HeOGXOAHMOCTH BHOCHTb YTOUHEHHA B YKa3aHHs, H3JIOXKeHHHE
BRILLIE.

, Hpnseneﬂnue VKa3aHHS pacnpoCTPaHAIOTCA Ha OTCHINKY moctesH G6es BHGpoO-
yIJOTHeHHs. B ciyvae HpHMeHeHHs BHODOYIVIOTHEHHS IIOCTEJNH YKa3aHHS CJexyeT
YCTaHaBJAXBATD HA OCHOBE SKCHEPHMEHTOB.

ITpu ckaJBEHOM OCHOBaHHM C BHPABHHBAIOIIHM CJI0EM B OCHOBAHHH CTEHKH Orpy3-
K2 He NPOU3BOAHMTCHA, a NMOBEPXHOCTh NOCTENH BHpPaBHHBAeTCs ¢ ykjaoHoM 1% B cro-
poHy Gepera.

K npua. 3. TpeGopanust mo orpyske yCTaHOBJIEHH Ha OCHOBe MHOroJeTHeH Hpax-
THKH CTDOHTEJbCTBA, NMPOSKTHPOBAHMS H O9KCIAYATAllHH NPHYANbHHX HabepeXHHX H3
MaccuBoBO# KnajAku B nopty Haxojnka.

IIPHJTOJKEHHE 4
(o6d93atenbHOE)

PACHYET OCHOBHBIX JETAJIEN COEAHHEHHA
CTAJNbHBIX 3JIEMEHTOB KOHCTPYKILHA BOJIbBEPKOB

1. AHKepHag TAra

PacyetHnlii AHaMeTp AHKEPHOH TArH KPYIrJOro CedeHHs CJeAyeT ONpenesaTb M0

popmyae
k,,ncnm,R
d = 1 13 I/ COS(ZRch
rre R’. — yculHe B aHKepe, onpefenseMoe no (opmyrne [140(79)] macros-

mero PykoBozncTea;
my — ko3 dunuent, onpejensiemui mo taba. 13(3) nHacrosmero Pyko-
BOJCTBA;
ky, ne, n — 10 XKe, uto B 0. 13.16(8.8) nacrosmero PykoBoxcTa;
o— YroX HakJIOHA aHKepHO# TArH K rOpH3OHTY;
Ry — pacueTHOe CONPOTHBJEHHE DACTHKeHHIO MaTepHAJA CTajlH 2HKep-
HOM TSTH, NPHHEMaeMoe O IJaBe CHaIT 11-23—81;
Ve — Koaq@mmem yenoBuil paGoTH, TPHHEMaeMH# no ‘rabn. 6 CHall
11-23—81.
B Mectax pe3sb60BHX COeNHHEHHH pacyeTHOE MONEPeUHOe CeUeHHE THATH HPHHH-
MaeTcsl 10 BHYTPEHHEMY NHAMETPY Pe3bOH.
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6S1

Anr enybunst 1,5m

A AR enybuns 8,75 m

A enybunst 8,25m

AR enybuner 55m

Jepy30qnsii Depysoynsil . D2py3osnsii 280 Oepysnvssi
020 Y maccul 0,20 450 ( maceul G,20 /fayww 630 ’[L ;-’%ppug/
g00 YU 500 S 4,00 NIS 0,00 hio 3R 0,00 S
794,60 NS A0 [ ‘;’— A
B e 300 e = —
e g S Yo 720 ss0 Wore  BEETC T B
J A KWoon 14,70 590 H 2.2 ’ 2 N v iz ol
" i = ol s 0%;'0 00 /’ﬂ pa— N
3 (=Y o’ ’ 0,70
— ‘Dﬂ s . 2 o I g {2 2 ) - 450
.20 470_13,60 =) -85 420 <
£ ,{ ] tnype -3,75 L o L7 (8 T
~t 500 ¢ [ 8 \ =L :
1Kypc ‘//’50 — N\ éz'ﬂa é ,)0 Ca Y «
e 4 2 YA -~ T vdS !
y L s VAL B IRING SRS
AL B ol NG 7 ;
o T - Fnopa HaAnpaXHcesu
EMW/’/‘ no nocmesy

Ta6auua Hanpsxenuli Ha mMocTesb, Kre/cm?
11,60— _
Pacaerias n?éf::a 2,60—100 9,75—2,80—100 | 8,26—2,80—100 6,50—2,80—100
cxema i 0,
(] I O3 G , Oy ()1 | T2 [ l T
C orpysoyHeM 0 0,50 4,06 0,41 3,70 0,29 3,10 0,58 2,72
MacCHBOM 2 —=0,14 5,06 0,02 4,12 —0,25 3,62 0,22 3,10
Bes orpysou- 0 033 308 02 264 022 214 02 1,95
HOT'O MacCHBa 2 019 3,26 0,10 2,86 0,06 2,52 0,07 2,17

OTpnuaTen?uue ‘HaNpPAXKEHHS T0Ka3aHbl YCJOBHO; Pa3MepH M OTMETKH YKa3aHH B MeTpax.
Pue, 1, Cxema orpysk# nocresn CTeHKH M3 KlaJKH OGRIKHOBEHHEIX MAacCHBOB ¢ OTMETKOIi

KopAoHa 2,80 M
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Ann enybuner 1,5m

Aan enybunes 875m

A7 enybunor 8, 25m

A7A enybuner 6,5m

Jepysovneid 4,50 1) ¢ Jepysovweii
s Yoeteut s e R e
g,00 G52 580 s 400 s 00 020 000 = [|02ogs0vmeii
2 = 530 ~ L 50 3| 1 ? 4,4!:}* [ maccud
el (/%] - . e U S ue—
?= ol 170 Nlloso Ve = ————Jf—H*
W 570 SLL%S 3 woey 13,205 | 470 150 WA N Pl 220
— o il Y
J_. 45,70, i 2 Q705 [ 525 Iype — 6,50 L:—é
o 73 -
4,50 o5 A -,
2 460 Y 5o 3 npe ~g75 | 4= /15001 g 1001 NG
. =y - /
Tkgpe -850 LR -
—f 2 \-\é]zzgm‘] & R
AT & I NG S SR R RIS, -
SRS RS 2 Inwopa nanpamenud
noe nocmenu
Tabauua nanpsxenuft na nocrean, xrc/cm? % %
i1,
Pacernas | Ysaom 00 [975—250—100 | €25—250—100 | 650—2,50—100 s
cxeMa ocTe
b % ‘ , l é 7 /f-é‘.ﬁ
) ot 01 £ o1 O3 gy Oz 52— g ('~ 4
C orpy3ouHuM 1] 0,51 3,86 0,50 3,50 0,32 2,80 0,62 2,50
MacCHBOM 2 0,24 4,18 —0,06 4,12 0,05 3,16 0,33 2,82
Be3 orpysou- 0 0,36 2,88 0,35 2,44 0,24 2,00 0,30 1,74
HOTO MaccHBa 2 044 2,85 0,13 2,69 0,13 2,12 0,16 1,89

OTpHU.aTEJILHHe HanPsKeHUA MOKa3aHH YCJOBHO; DasMepH H OTMETKH YKa3aHH B MeTpax.

Puc. 2. CxeMa OTpy3KH NOCTENH

CTEeHKH H3 KJAaiKH

KopRoHa +2,50 M

OGLIKHOBEHHBIX MACCHBOB C OTMETKOM



2. Pacnpeneanrenapunit nosc

DaJjk# pacrnpeiesuTesNbHOIO [OSCA PACCYHTHIBAIOTCA N0 CXeMaM MHOTOMPOJETHHX
6agok (cM. pHCyHOK). UHcno HpoJieTOB INpHHHMaeTcsi B 3aBHCHMOCTH OT paspe3KH
pacnpelenHTe]IbHOTO nosAca. PekoMenayercst GaJkH pacnpeAe/IMTENbHOrO Imosca B
npenenax CeKUWH YCTpaHBaTh HENPepPHBHRIMH H COCTaBJAATb HX MNYTeM COEAHHEHHS
CBapHHIMH DABHONPOYHHMH WIBaMH. B 3TOM clyuae pacueT peKOMeHAYeTcsl BHIOJHATh
[0 CXeMe HATHIPOJeTHOH GaJKH.

Harpyskn Ha Gaiaku pacHpelelHTEJbHOro Nosica AONYCKaeTcss ONpefeisTh H3 YC-
JIOBHSI PaBHOMEPHOTO paclipejieieHHs YCHJIHA MeXAy WNyHTHHAMH.

Harpyskuz na Gasky MoryT mepeiaBaThci OOATaMH KpeilJieHHS B BHAE PaBHHX
COCPeAOTOYEHHHX CHA (CM. PHCYHOK, @ H 6) HJH BCeli NJOCKOCTBIO INNYHTZ B BHJE
paBHOMEPHO paclpeieJieHHOH# Harpy3kH (CM. pHCYHOK, 8).

¢

} [ ) g -

- w »w w e b ol *y

pie.el |l Pl Pl p| #| &

' NS,
g T lg la 7 L bg A le e Tola

v v v v -

P P \P=0339my K,y
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I N N .

e B R L B A A L 1 T T B B2 R S A s

g7k
~ITILT IR ISIEEASINICRARENENRERAN|
lﬂ lq la - la L¢

CxeMH KpemseHHs 6aNOK pacnpeienHTebHOTO
nosica

Usrubaiomn#i MOMeRT W TUONepPeYHYI0 CHAY 1A noaGopa ceueHust GaJiok pac-
IIPEIC/INTENbHOrO NOACa PEKOMEHAYETCS ONpeXeasTh N0 GopMyJIaM:
IJfl CXeMH Ha PHCYHKe, 4:

M = 0,08 m,R, 2, tc-m;
Q =0,33m,R,l,, c;

I CXeMH Ha PHCYHKe, b:

M =0,094m,R,L, 1c-um;
Q = 0,427m,R,1,, rc;
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AJiAA CXeMH Ha pPICYHKe, 8.
M = 0,105m,R,[2, Tc-M;
Q = O’6m3Qalﬂ7 TC:

rjae ma. — Ko3pduuuenT ycJIOBHE DPaGOTH, YYHTHBAIOINHH MNepepachpesiesieHde AaBie-
HHSl Ha CTEHKY H HEpaBHOMEDHOCTh HATSIXKeHHS AHKePHBIX THAr, [PHHAMAe-
Mbifi mo . 20.18 (16.18) macrositiero PykoBoacTBa;
R.— 10 Xke, uto B 1. 20.7(16.7) Hacrosmero PykoBoAcCTBa,;
[, — pacueTHHI NpoJET MHOTONPOJETHOH OajKH, DABHHH WMary aHKepHHX THAT.
Ceuenme 620K pacnpelesHTE]bHOTO HOACA ONPeAeNseTCH PacyeToM Ha NMPOYHOCTh
npu u3rabe no ykasanusam CHull 11-23—81 Ha BosgeficTeHe H3arambaionmiero MOMeHTa
M; u nomepeusHo#t cuan Q.

ITpumevwanne Ceuenns 6asoK pachpeleHTeJbHOTO INOSC3, PACCIHTHBAEMO-
ro No CcXeMe, Ha PHCYHKe, 4, Ha KpaHHHX omopax cllefyeT YCHJAHBATh INPHBapKoH
CTaJbHBEIX HaKAaJOK K BHEIIHMM NoJKaM HiBesusiepop. CeueHne HakNafok mojbHpaercs
A3 pacuera BOCIPHSTHS KOHCOJbHOrO MOMEHTa, BeJHUHHA KoToporo Ha 25Y Oosblie
omnpeesieHHOro no (opMyJie Ajisi cxeMul 6aJKH Ha pHCYHKe, @.

3. Boarw xpenienns 6aJok pacnpeReAHTENLHOTO NOKCA

BoaTw kpennenHs 6alok pacnpeaeiHTeIbHOrOo Hosica K mnyHTy (cM. pHCY-
HOK, @, 6) DAaCCUMTHIBAIOTCS Ha pacTsxkeHHe mo ykasamasm raase CHuIl I1I-23—81.

Ycunue B Goste onpejelserc B NPEANOJONKEeHHH DaBHOMEPHOro pacHpelesieHHs
Harpysku Mexay GoJTaMH KpemyieHHs mo popmyae:

IJS CXeMH Ha PHCYHKe, 4: .
P =0,5m,R,l,;

P = 0,333m,R,l,,

rje Bce 0603HaueHHs] NPHHAMAIOTCS H3 TI. 2.

ANsl cXeMH Ha pHcyHKe, 6:

IIPHJIO)KEHHE 5
(PexoMeHOYEeMOE)

KOHCTPYKIIHS MOPHUCTOIO THIJIOBOTrO CONPAKEHHS
U KPEMJIEHHS NOAHAPHYAJIBHOIO OTKOCA
HABEPE)XHbBIX-3CTAKAJXL

1. Cxema HabepexXHOf-3cTakafk (CM. DHCYHOK) BKJKYaeT: THJIOBOe CONpsKe-
HHe ¢ OeperoM, COCTOsilliee H3 peleTYaTOR CTEHKH C Pa3BHTOH NPH3MOH H3 KaMeHHOH
HaGPOCKH, MOKPHTHE TEPPHTOPHHA CHEHHAJbHHMH HJIHTAMH H OTKOC IO POCTBEPKOM,
YKpenJieHHHH KaMenHoii HaGpockofi. HaGpocka samiuiieHa OT pa3MHBa B 30HE HHTEH-
CHBHOTO BOJIHOBOI'O BO3JIERCTBHA IIJHTAaMH, OPeANOYTHTEbLHO INe/eBhIMH.

I'pyaroBofi OTKOC IOJ, POCTBEPKOM YKperuiseTcsi HaODOCKOR M3 KaMHSl Maccod
15—100 xr. B HuXHe# "TacTH OTKOC KaMeHHO# Ha6DOCKH BHIOJHAETCS C YKJIOHOM
1:1,5, B BepxHell gactE (30Ha HaHGOJLIIEro BOJHOBOTO BO3HEACTBHA) OT TIYGRHN
KpemJieHuss WMT Hy A0 NOROmBH (QYHAAMEHTHOH IVIHTH YTOJIKOBOH CTEHKH — ¢ VK-
JIOHOM NpHOJH3HTEIBHO 1:2.

Y ocHOBaHHS OTKOCAa KaMeHHON HAaOpDOCKH yCTpamBaeTcs YynopHas NpH3IMa H3
psmoBoro kamas. HauMmenbiiive pa3MepH Hpmamu (mupeEHa 3 M, TonmAHa 1,5 M)
YTOYHSIOTCS NPH pacyeTe YCTOHYHBOCTH OTKOCA IIOJ POCTBEDKOM.

Bepxass 9acTh KaMeHHONW HaGpOCKH 1O OTKOCY (30Ha HawmGOJbUIEr0o BOJIHOBOTO
BO3ZEACTBHSA) YKPeIisieTcs lieJeBHMH IAHTaMa. [llomagp ueneit — He MeBee 109
nosepxHoctd MWIATH. HInpuHa miemeft A0MXHa GHTp He GOJibllle HAHMeHBIIETO pasMepa
Kamue#t nop meid. Tloj nAnTaMH npeXyCMaTpHBaeTcs TUIATeNbHOe PaBHEHHe KaMHSL

Y nonowBH IieJleBHX IUIHT YCTaHaB/HBaercdl GHIypHHE MaccHs (ymop) IIHDH-
woit 1,5—2 M H BHcoto#i 1—1,5 M. IloBepxHocTh OTKOCa XaMeHAHOA HaOPOCKH Ha
IIHPHHE 2—3 M HHXKe ynopa JoJiKHAa GHTb TIATENbHO BHPOBHEHA.
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Tay6uHA 3a/03KeHHs MOJOLIBH peIleTYaTOH »Keie306€TOHHON YroJKOBOH CTEHKH
(xontpdopcHoro 6ioKa) ot pacuerHoro ropusonta Her= (1--1,5)h;4 (f;,,— BHCOT2
pacueTHO# BouHH). CreneHb nepdopanunm creErrm 25—40%. Ilox dyHaaMenTHOM
UTOR 6J0Ka MPOM3BOAUTCS BEchbMa TIATeNbHOE PaBHEHHE.

3a pelueTdaTOM CTEHKOH OTCHITaeTCsi MPH3Ma H3 COPTHPOBAHHOTO KAaMHs Maccoft
100—300 kr. Ilpr 3TOM HauMeHBUIHH pasMep KaMHs JOJKEH OHTb GoJbile IMHPHHH
meJH B CTeHKe. 3a NpPH3MOH OTCHaeTcs KaMmeHb Maccoit 15—100 kr, a 3a HEM
JBYXCIOAHHH [Me6GeHOYHHA KOHTPOHJILTP € TOJIMHHON KaXpmoro cios mo 0,5 M.

IIpaMeuanus: l. YroiKoBylo cTeHKY MOXHO 3aMeHHMTb CTeHKOR B BHJe
CIJIOMIHOTO CBafHOro psja, COXPaHHB TY Xe cremeHt nepdopanua (He menee 10%).

2. JABYXCAOHHHE KOHTPOHILTP MOXeT OHTh 3aMEHeH ONHOCJOHHHM NpH Hajjle-
Jkamem 060CHOBaHHH.

TTorpHTHE TEpPHTOPHH B Hpelelax KaMeHHO-IeGeHOYHOH NPH3MHB BHEIIOJHSIETCS
H3 COOPHHIX Xene306eTOHHHX MJHT (CM. PHCYHOK). B muiHTe, mpHMHKalomel K pocT-
BepKy (miaHra 1), Heo6XOZMMO MpefyCMaTPHBaTh CKBO3HHE OTBEPCTHS, MNJIOIUAAb
KOTOPHIX JAOJIKHA cocTaBadaTh 19 miomaan naaTH. OTBepCcTdsl clefyeT pacnoJjaraTth
He OaHXe 2—3 M OT pocTBepKa. PasMepnl OTBepCTHif NPHHHMAIOTCS HO 3KCINyaTa-
DHOHHHM COOOpazKeHHSIM.

Kosdpoduuuent unrepdepeHUHH BOMH (Runr=Faur/ fucx) Mepex HabepexHol-3cTa-
Kajioffl ¢ NMODHCTHM THJIOBHM CONpDAXKEHHEM MOXer OHTb UPHHAT paBHNM [,20—
1,35 (Ranr H MAuex — BBHICOTH COOTBETCTBEHHO HHTePPEPHPOBAHHOH H HCXOMHOMK
BO.IH).

JlOHAKE CKOPOCTH mepej coopyxeHHeM (OT JeHCTBHS BOJH) HOIyCKaercs ompe-
nenasth no dopmyne (12) CHull [1-57—85, 3ameHns B umcaurtese nudpy «2» 3ma-
yeHHeM KO3 ¢HIHeHTa HHTEPDEPEHUHH Ryyr.

2. s gacTHHIX ycaoBHHA NPOEKTHpOBAaHAA (cM. PHCYHOK) OpH HIHPHHE DOCTBED-
Ka 3cTakaasl 15—17 M ¥ BO3BHIIEHHH HH32 NJUTH POCTBEPKA HAJ  pacuieTHHM

ypoBHem Ha 1—1,2 M npu mapamerpax pacdeTHHX BoJIH g, = (0,8%-2,5) M H A=

= (40+105)m (h;, — BBHICOTA BOMEH |%-HOW OGeCIEYeHHOCTH B CHCTeMe; A —

cpefHss AJHHA BOJHHE) MOrYT OHTh DEKOMEHROBaHH CJeAylomHe KOHCTPYKTHBHEE
pellieHHsl H SMOHPHUECKHe pacueTHHe (OpMYJH: IJs oNpeiejeHds] HHKHEH IPaHHIH
IJHTHOTO KpPENJeHHS, BHIOJHEHHOrO Ha OTKOce H3 KaMHA Maccoii 15—100 kr,

by
Ry

— 2,45; (1)

H.=1,05 i/

IS OnpejiesieHAs] TOJUIIMHH MieJEeBHX NJHT KpelJieHAsl OTKOCa C yueToM Koad-
¢HuHeHTa yCAOBH#A paboTH mg=I1,2

3 S
£ = 0,064 h l/%— @)

rie B — pasMep NIHTH B HaNpaBJEHHH, NEPIEHAHKY/ISPHOM ype3y BOIH.

INpaMeuanns: 1. Popmyan (1) B (2) cnpasefyHBH NHPH 3aJ0KEHHH OTKO-
ca mHT Mo= (1,8=2,0) © B=(2,0°-3,4) m.

2. Tommu#a rayxux (He MIeNeBHX) MJHT OPHAAMAeTCs BABOE OoJblHedl MO
CPaBHEHHIO C TOJUIHHOR fy, ONpelenenHof no dopmye (2).

O6mas mupuHa KaMeHHOA NPH3MH, OTCHIAeMOH 32 pelieTyaTodl CTeHKOW, BRJIIO-
uasg KOHTPQHILTP, HA OTMETKe PacUeTHOTrO YPOBHS BOAH NOJXKHA2 OHTb NPHUHATA DPAB-
HOff 6—8 M; IIHpHHA NPH3MBl H3 COPTHPOBAaHHOrO XaMHd Macco# 100—300 xr Ha
5TOM Xe YPOBHe -— 3—4,5 M.

Crenendb nepdopanuu pemariatodt credkn — 26%.

[pu paspaboTke KOHCTDYKUHH CTHIKA POCTBEPKA H THJIOBOTO CONpSXKeHHA HeoO-
XOJHMO Y4HTHIBATh BO3HHKAKOIIEe B 3TOM MECTe BOJHOBOE NaBJieHHe, ONpejessaeMoe

no dopmyie

Pcr = ’r“(l,lh - 0,33)9 (3)
rae y? — yAeJbHasi Macca BOJH, T/MS,
11* 163



TosmuuHa NIHT TOKPHTHA THJIOBOTO COUPAMXKEHHS H3 YCJIOBHA HX YCTOHIHBOCTH
onpeaenasercs no gopmyaam:

10,66/ — 0,18
oy = et (008 —018), )
Yn:l
H k(0,260 — 0,07
tnp— Lo T RO L, (5)
Toa

TAE fn-1 ¥ fy_o— COOTBETCTBEHHO TOJIIHHA WAHT | ¥ 2;
my — JAOTIONHHTeJAbHHE Ko3ddHiHeHT YCIOBHHA PaGOTH, paBHHIi 1, 2;

19, — OOBEMHAs Macca MaTepHasia IHTH, T/M3;
k — KO3(D(HIHEHT, NPUHAMAEMHA B 3aBHCHMOCTH OT pasMepa ILIH-
TH B:
npH 3HaueHu® B, M | 1,0 1,5 2,0 2,5 3,0 3,5
KosbduuHenT & 092 088 084 080 076 0,73
e 16,0m _4t45M 35N ‘
+
25 7— . <

R
|

30m

» 15

CxeMa nonepeyHoro paspesa HabepexxHOH-3CTaKaaH:

I — YLOPHAA HpH3MA; 2 — OTMETKAa MHHEMAJLHOrO YPOBHS BOAL; 3 -— OTMETKa pacyeT-

HOro YpOBHS BOAH; 4 — MNOKpHITHe TeppHTOphM; 5 — naura | (IT—I); 6 — naura 2

(IT—2); 7 — .mpH3Ma H3 COPTHPOBAHHOIO KaMHA; § — KOHTPQOpcHHE G6rok (pemerwarasn

CTeNKa); 9 — Ha6pocKa KaMus maccofi 16—~100 xr; /0 — meGenouBLIt KOHTPPRALTD; 1] —
mesieBHe NAHTH; 12 — ¢rrypanft Maccus (ynop)

Tlpu pasMepax pPOCTBEPKa ¥ BO3BHIUEHMH HH3a €ro HaJ pACICTHHM YPOBHEM,
OTJHYHHX OT YKa3aHHHX BHIIE, KOHCTPYKTHBHHE pelerus BOJIHOTaCHTEJbHOH CTeH-
KH H KDENJCHHS OTKOCa CllenyeT OnOpeaeyasaTh No pesyJabTaTaMm MOJENbHHX HCCJAeNO-
8aHH.

3. MenbuiHe 3HAYEHHS B HACTOsAIIEM NMPHAOXKEHHH peKOMeHAYeTCs NPHHHMATh LPH

h 1 - h 1
KPYTHX BoJHAx ( —— > —— |, GONbIIMe ~—— OpH INOJOTHX BOJHAX (-—— <——|.
( A~ 20 ) P A 20

Pexouen,u;anna, H3JIOXKE€HHHE B HACTOAImMEeM TIPHJIOKEHHH, noaJexar HPHMEHEHHD
OpPH  CONOCTABHTENLHOM NPOEKTHPOBAHHM, BHOGOpe BapHaHTa KOHCTPYKURH NPHYA/A.
an HAJIRYAE HAREXHHX aHaJOroB BOJAHOoraCHTeJbLHas CHCTeMa Jd HOBOIO OGBEKTE.

164



MOXKeT BHIIOJHSITECA HAa OCHOBE 3THX AHAJOrOB HA BCEX CTaZHAX NPOEKTHPOBaHHA.
IIpH OTCYTCTBHH HafeXKHHX aHaJOroB, 3a HpejesaMH HauyaJbHOH CTaJHH NPOEKTHPO-
BaHHsl CAeNYyeT BOJHOTACHTEJBHYIO CHCTEMY YTOUHATH Ha OCHOBE MOJEJbLHHX HCCIe-
JOBaHuH.

IIPHJIOKEHHE 6
(o6sizaTensnoe)

ONPEJREJIEHHE AKTHBHOTO H NACCHBHOIO NABJIEHHA
HA HAKJIOHHYIO HIEPOXOBATYIO CTEHKY C HAKNIOHHOA
NMOBEPXHOCTDBIO FPYHTA NEPEJA CTEHKOH

HHTeHCHBHOCTL TPeyronbHOM 3MIOPH Oy, TOPH3OHPANLHOA cOCTaBAsiOlled naB-

neHUs OT cOGCTBEHHOrO Beca rpYHTa Ha YpOBHe HH3a CTeHKH (CM. DHCYHOK) H HH-
TEHCHBHOCTb NPSMOYTOJILHOMN SMIOPH Oxq OT PABHOMEPHOW Harpy3KH HA 3acHNke (p"—
o6beMHan Macca TPYHTa; ¢° — HHTEHCHBHOCTb Harpy3kH Ha 3achinke, TC/M?) omnpeje-
JAI0TCA N0 HopMysaM:

9 = 1" Hhsp;
Opg = q }‘xq'

KospdHuueHTH ropu3oHTagbHOR COCTaBJAIONEH GOKOBOTO HKaBJEHHA A x B Aegs
3aBHCAMHAE OT YraoB @, §, @, p, paccuMTHBAT no GopMyaaM:

Aoy == 28, [b (n 4 1) + d + i] cos (a + 3);
heg=3S,a(n+1)cos (a +3),

rae

sin (§ +a) sin (p, +2+€)

sin{y+a+p)cos(eF 3

p— S8 (b —pl cos’ AFNED
" 2cos?acosesin(8,—p + ¢)°’

S"=

sin (8, — ¢—a) cos (8, + @) _
cos ¢ sin (Y + a) ?
cos?r [+ | FelFWteo)]
Z2costasin2p

d=

__ sinecosy
 2cos?acos ¢’
@ —— Yyronl HaKJOHa 3aiRel IpaHM CTeHKH K BepTEKaiu (IpH HaK/JAOHe OT TPYyHTa

OH TOJIOXKHTE/EH, DX HAKJIOHe Ha IPYHT — oTPHLIATENEH);
0 — yros TpeHEs rpyHTa O HaKJIOHHYIO TPaHb CTEHKH;

__ sin{¢4a)sin(pg+ a-e)
9 sin(¢+a+pg)cos(e Fd) ’
__cospcosnelFED
" cosasin (§ —pto)’

© L (FOtge)
e — cos 8
.—_n+arctgl Sin ]
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bin+1)+dtiltglatn)+ictglb4a) |
’

ctgpy = Fin+l+d
1 n . sind . .
a=—2—(2 sincp“8+(‘°)’

6, -_1-[ +arccos(_ zlx’::)¢<~?];

© — YIoJl HakKJiOHAa NOBEPXHOCTH 3aCHIMKH K TOPH3OHTAaJH

DpHHAMAaeMuit  JJs
HOAHAMAIOUWHXCA OTKOCOB IOJIOXHTENAbHHM H A Najalolux — OTpHHA-

TeJbLHHM;
7=t 4+ @

0="0 —a—s:

T
__a_n.

Bg="3

Axmubnoe dabnenue

Oxy Bzg

flaccubuoe
dabnenue

CxeMa K onpenesieHHI0 TODH3OHTAJBHOM COCTABAAONIEH HHTEH-
CHBHOCTH JAaBJeHHA Ha CTEHKY
B mpHBeleHHHX BHPaXeHHAX BePXHRE 3HAKH COOTBETCTBYIOT AKTHBHOMY JAaBJe-
HHIO, 2 HHXKHHE —— NIAaCCHBHOMY.

IIPHJIOKEHHE 7
(pexoMeHAYyeMOE)

ONPEAENEHHUE PA3TPY)XAIOIWErO AEACTBUS KOHTP®OPCOB
HA AKTHUBHOE JABJIEHHE JJHIEBOA IIUTH

Yuer pasrpyXkaiomero BJAHSHHS KOHTPQODPCOB 3a CueT TPEHHS rpYHTAa N0 HX
GOKOBHM rpaHiM Ha JHIEBYIO IJIHTY pPa3paGoTad B Coxosuopnunupoex're ¢ yieToM
BHITOJIHEHHHX HccllefoBaHHi UepHOMOPHHHOPOEKTA.
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ConocTaBHTeJbHEE PacueTh, NpoH3BeNeHHBe B (CON3MOPHHHIpOeKTe, NOKa3aJd,
gTo AN HanGolee XapaKTePHHX YIJIOB BHYTPeHHEIO TPeHHS 3acHOKM [@s= (30-+
+~40)°] BeqHuUWHA DA3TPYXKaAWOIEro BJHSHHA COCTABJAET JJ NPHHATHX KOHCT-
PYKTHBHHX pelleHHH CTeHOK nopsimka 20—30%.

Huxe npUBOAKTCH pacueT, BHNOHeHHN COI03MOPHHHIPOEKTOM.

Cxema pacuera

PaccunThiBaeTcs KOHCTPYKUHs, TPHBENEHHAS B THHOBOM Npoekre «COOpHHE Xe-
ne3o6eToHHHe HalGepeXXHHE YTOJKOBOTO THHA ¢ KOHTpdopcamH Aas ray6uH 11,5 M
u 8,25 m» (YepHoMOpHHHDpOEKT, 1963).

B mpoexte npHHATH: war koHTpdopcoB S=4,0 M, tonmuHa §=0,2 M. Tox-

UlHHa KOHTPGOPCOB COCTABJAET JBAJUATYIO YacTb miara (T‘?=ég =20) . Hpa
£

TAKOM COOTHOIIEHHH HEBO3MOXHO SKPAaHHpPOBaHNe XNaBJeHHs Ha JHLEBYIO IJIHTY

rkoHTpdopcamu. [TosToMy naBjieHHe Ha JIMIEBYIO TAMTy onpeieissocs 6e3 yuera

$KpaHUPOBaHHs KOHTpP(OpPCcaMH, HO ¢ ydYeTom NOTEp» OT CHJI TPEeHHS CHOJ3aIOUerd

KauHa oGpyleHHs No GOKOBHM rpaHaM KOHTPGOPCOB

Ha snueByio TJHATY Nepefaercs JapjieHMe nNpu3MH o6pywenuss ABC  (cm.
puc. 6,a). Cnossas moa yriom obpymenns f=45°—0,5¢, npuaMa yacTb CHJH Teps-
eT Ha TpeHHe 10 GOKOBOH TOBePXHOCTH KoHTpdopca (B TpeyrombHmke ABD,
puc. 6,a).

Jlna onpepesieHds cHAH TPeHHs IPHHATa cJepyiomas cxema pacuera. Ilposo-
ASTCS BePTHKAaJbHHE CedYeHHs, 110 KOTODHM CTPOSITCS HOPMajbHHE 3MIOPH pacmopa
Ha GoxoBY1O rpaHb KOHTp(opca. 3aTeM H3 TOUEK MepecedeHHsT BEPTHKAJBHHX CeyeHH#
C BepxHel JHHHMei XOHTPdopca NPOBOASAT CeJeHHS NOA yrioM oOpymenHs. [lo stEM
CeYeHHSM IPOMCXOAHT CIOA3aHHEe FPYHTA H MO HHM HampaBJeHH CHJIH TPeHHA. B Tou-
KaX INepecedyeHHs BEPTHKAJbHHX H HAKJOHHHX CeUeHHH ompegeliseM OPAHHATH HOp-
MaJbHHX AaBjaeHH# Ha KoHTpdopc. Ilo 3THM opamHaTaM BEOML HAaKJIOHHHX JHHHK
NOJICYHTAEM CHJB HOPMAJbHHX KaBJeHHH. YMHOXafl nmocjeiHHe Ha Ko3pdHUHEHT Tpe-
uusi f=1g 0,5, noayuaeM CHJIH TPEHHA NO COOTBETCTBYIOIIHM HAKJAOHHHM CEUEHHSM.
YMHOXHB 3TH CHJH Ha sin f, HOJYYHM TODH3OHTAJbLHHE COCTABJSIONIHE 3THX CHJI,
MIpHJIOKEHHHE K JIHIEBOH NJIHTe.

Pasjieqys ropHsoHTaJbHHeE COCTABJAIONIHE HA MOJNOBHHY DPACCTOSHHEA MeXAy
KOHTPQOPCAMH B CBeTYy, MOJIYUMM HHTEHCHBHOCTb CHJ TPEHHS Ha JIHIEBYIO NJIHTY.

JlapaeH#e HA KOHTPPOPC NO BEPTHKANLALIM CEUCHHSIM

JlaBleHue OT BPEeMEHHON HArpy3KH Nepefaercsi Ha HHXKeJleXallHe CJIOH TMOXK Yr-
JIOM BHYTPEHHEro TpeHHS IPYHTa K BEPTHKAJIH.

JlaBjieHHe TPYHTA C y4€TOM BPEMEHHOH Harpy3KH Nepefaercs: Ha CTEHKY Mo IJoc-
KOCTH, HaKJOHEHHON K BEPTHKAJH MOA YIJOM oOpyHIeHRS f.

BHCOTa BHKJHHHBAHHS BPEMEHHO#i HATPY3KH Ha BepTHKaJbHOH IJIOCKOCTH, BOC-
NpHHAMAIOIIEN aKTHBHOE NaBJieHHe, onpefeisercs mno ¢dopmyae h;=a;/tg @, rae
a; — pPacCcTosiRHe OT BePTHKAJbHOR IJOCKOCTH A0 HArpysKH.

Ceuenue I—1 (puc. 1 u 6)
OnpeaeliseM BHKJHHHBaHHe KPaHOBOH HarpyskH Ha BepTHKaab [—I:

0.875

hl=-0_5-77=1’52 M, V2.5_1,52:+0.98 M;
By = 2225 3,86 u, V25—-3,86=—136 m.
AKTHBHOE NaBJIeHHE MeXKAY KOHTp(hOpCcaMH Bo3pacraer A0 IiyGHHH
B— (S—23)05
g

tae B — yron ob6pymennst, pasHui 45°—0,5¢;
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_ (400205

h 0,577 =329 V2,5—3,29=—0,79 M.

Huxe V —0.79 ™ akTHamoe JaBjelne wMeeT TOCTOSHHYIO BETHIHHY.

Ha ray6ure hi (V40,98 M) napieHHe oT KpaHOBOW HAarpysKH mepefaercst Ha
WHPHHY

b=2a +135~9h tgo+ 1,35 =2-0,875+ 1,35 = 3,1 m.
Jap/ieHHe OT KPaHOBO# HArpy3KH Ha oTmeTKe 40,98 M uMeET Be/HUHHY
g5-1,35 _ 10,66-1,35

Gup = 25 3y = 4,64 Tc/M3.
2 0875{ — 95=10,66 rc/m?
1=, j l ]
- Qy=2,225% g=brc/m?
W+2,9
¢
EY H, 3
Vi0.98 e\ pulay”  LhETEm o /2 ’
~ ﬂ l/ ¥Y=30 (N
o0 AN ™3
F-1,9 | / yi=tare/m? | ¥-0.79 !

3-0,2»1 l
| S=4M

Prc. 1. Ceuenne 1—!1

OpauHaTH 3MOPH pacnopa Ha kKoHTpdopc B cevenHn [—] onpepensioTcs Mo
opMyse

o, = (qup + 211 k) Ayt
V4250 o,=0;
V40,98 s,=(0+1,8-1,52)0,29=10,79 Tc/™m3;
o, = (4,64 +1,8-1,52)0,29 = 2,14 Tc/M2;
V40,17 o,=(4,64+1,8-2,33)0,29 = 2,56 Tc/M?;
V0,0 o¢,=(4.64+1,8-2,5)0,29 = 2,65 1c/™%;
vV —0,79 u uuxe g,=(4,6441,8-2,5+1,0-0,79)0,29 — 2,88 Tc, M2
Ce4enue 2—2 (puc. 2 u 6)

Haksos rpard Koutpdopea tg a=1,2/1,7=0,706.
Tlepeceueérne ceueRHd 2—2 C IPaHbl0 KOHTpGOpCA Ha Tray6mme

0,575 - _
b= o = 0,81 W, v25—0,81 = +1,69 M.



BurnnHEBaHHe KDAHOBOHA Harpy3kH HA BepTHKadb 2—2

1,35
b= g =234 M. v 25— 234 = 40,16 m.
BHK/ERHBAHAE HA BEPTHKAb I—2 PaBHOMEPDHO pachpefefeHHOR HArpyskH

2675 B
hy= gz = 164 M, V2,5--4,64 = —2,14 M.

Wlupuua pacnpeneneHHs RaBjJeHHA OT KpaHa Ha oTMeTke +1,69 M
b—2a+1,35=2htg s+ 1,35 = 2.0,81-0,577 + 1,35 = 2,28 M.
2 99=10,66Tc/w?

g=hre/m?

¥:2,5 ; -
1 o i34
* % yH=181c/m’

A \ - /! ¢=_309

ri=torc/n?
W-2, 14 ] /

(=)
[-Y
hy
S
&

Puc. 2. Ceuenne 2—2

IaBnenne ot KpaHa Ha oTMeTke +1,69 M
Gxp = m'gt;; 35 _ 6,31 Tc/Mm2,
OpauHaTH SNIOPH pacuopa HAa KOHTPHoOpC B ceveHnH 2—2 onpeAensiioTes 00
topmyJe
G == (qu + 2 T?hi) )‘a:
V41,69 o, = (6,314 1,8-0,81)0,29 =2,25 1c/m%;
V 40,16 o, =(6,31+1,8-2,34)0,29 = 3,05 Tc/m%
V0,0 o,=(631+1,8-25)0,29=3,13 Tc/™M3
V —1,60 u nuxe o,=(63141,8.2,5641,0-1,6)029 = 3,60 Tc/m?;
vV —-0,28 s,=(6,31 +1,8-2,541,0.0,28)0,29 =322 1c/m>.
Cenenue 3—3, caega (puc. 3 A 6)

BuK/IAHHBanHe Ha BePTHKAIb 3—3 KPaHOBOM HArpySKE omnpefensercs IO ¢dop-
MyJe

8,725
h‘—Wz 1,26 M, V25 —126=41,24 m.
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BuikarHEBalHe Ha BepTHKaJb J—3 PaBHOMEPHO pacnpefeleHHOR HarpyskM on-
peleasieTcs no Gopmyie

hy = = 3,55 M, V253,55 = —1,05 m.
Inpuna pacnpefeneHHs JaBjieHusl OT KpaHa Ha oTmerke 40,8 M

b =2,225 +a =222 +1,7tgo = 2,225 + 1,7-0,577 = 3,21 wu.
Jaenenre oT KpaHa Ha orMerke 40,8 M

1066135

Guo = —3o7— = 4,49 1c/M3.

316725
§ 510,667c/n*
12,05 . S=4u
$a25 o gehTe/M? F-02m
< ¢ H
=1,8TCIMT
1,24 | VIR Sl
+0,80 4 =30 +08
oyl B 4
\ 7V N\
105 \ ri=r0rc/ms R
y-15 2,275 a
. [ .
t -~ 5 g2
3 '

Puc. 3. Ceyerne 3—3
OpIHHATH SMIOPH pacnopa Ha KOHTPHOPC B CedeHHH 3—3, Cliea, ONMPeANTIOTCA
10 popmyse
s =(q +q + 2 1i' i) As!
vV 40,80 o, = (4,49 +0+ 1,8-1,7) 0,29 = 2,19 1c/m?%;
V0,0 o, — (449404 1,8-2.5)0,29 = 2,61 1c/m>;

V—1,05 o,= (4,49 +0+1,8-2,5+1,0-1,05)0,29 = 2,91 1c/m%

o, = (4,49 +4 +1,8-2,54+1.0-1,05)0,29= 4,07 Tc/m2;
V —249 u nuxe o, = (4,49 +441,8-2,541,0-2,49) 0,29=4,49 TC, M2,

Ceuenue 3—3, cnpasa (puc. 3 u 6)

BuKJIHHEBaHAe HArPY3OK OT KpaHa H CKJaJHPOBAaHHS TPY3OB onpeleNeHO B pac-
geTe ceyeHHs 3—3, ceBa.
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IlUupuna pacnpeleneHns AaBieHHa OT KPAHA Ha orMerke —1,5 M
b, =2,295+a, = 2,225 | (2,5 + 1,5)tg ¢ = 2,225+ 4-0,577 — 4,53 w.
Lasreune or xpaua na ormetke —15 M

-1,35
Qup = 1————-0’(2‘65;’3 == 3.17 TC/ M2,

OpaHHaTH 3MIOPH pacnopa Ha XORTPGOpC B ceuewHe 3—3, cupapa, onpeyenis-
10TCs 110 popmysre
0 =(qus + 44 211 ki
V—15 o,=(3,17+4+1,8-2,54+1,0-1,5)0,29 = 3,82 tc/m;
V3,68 s5,=(3,17+4+ 1.8-2,5 + 1,0-3,68) 0,29 = 4,45 Tc/m2;
V ~4,79 u nuke o,=(3,174+4+41,8-2,5+1,0-4,79)0,29=4,77 Tc/M2.

Ceuenue 4—4 (puc. 4 u 6)
HaxJson rpanu xontpdopea B cevenmn 4—4 ig a=6,8/8,6=0,7906.

95~10,667¢/m? 4
£325 S=4m
<> g=drofu? =0,2m &
2.5 1 e
¥ N g t87c/m?
. ¥=30°
Yo.0
0,725 yi=t,0me/m?
¥-150
W-2.42 2,225 a -2,42
» 8 N | ]
\ B\ R i)
s
4 571

Pac. 4. Ceuenne 4—4

OrMeTKa nepeceuedns cegeHHst 4—4 ¢ rpanpio xoBTphopca

1 725

—1(1 _9’ = 2,‘42 M.
(15 os77 ) A

Hlupuna pacnpefencHus xasJleHHsi OT KpaHa Ha OTMeTke —2,42 M

b = 29254 a = 2,225 + (2,5 4 2,42) 0,577 = 5,06 M.
HaBaeHne oT xpaBa Ha OTMeTKe —2,42 M

10,66-1,35

o = —ggps = 2,84 Te/u,
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OpaHHATH SMIOPH pacnmopa Ha KOHTpHOpc B cedeHHH 4—4 ONpeRessATCS NO-

dopmyne
Sg = (qKP +4q + Z Ytﬂht) )‘a:
V—2,42 o, = (2,84 + 4+ 1,8-2,5 + 1,0-2,42)0,29 = 3,99 1¢/M2;

a

V—571 o,=(2,84+4+1,8-2,5+1,0-571)0,29 = 4 94 Tc/m2,

Ceuenue 5—5 (puc. 5 u 6)

Ceuense 5—5 mposeleHO 4Yepes TOUKY MNepecedeHmst rpaHH KoHTpdopca ¢ maoc--
KOCTbI0 OGpYIIeHHs NPH3MH paclopa JIANEBON CTEHKH.
Haxknon rpaun Kontpdopca tg a==6,8/8,6=—=0,7907.

93=10,661c[M? 5 S=4m
=4 1c/n?
Wez.5 [ = M-
L Z4 e
¥y =1871c/mnI
Fog Fro4 / y-30° N
’ - \
r”-f,UTC/M’
W=4,47 2,22 a - 447

1,15
hy
3,29
—
k)
N
ﬁ: .
‘>
=
<=

F-14,15

5
Puc. 5. Ceuenne 5—5

Ipononxenue JNHHHH HakJOHa IPaRH KOHTPdOpPca mepecekaeT JHUEBYIO CTEHKY"
Ha BHcote h;=1,5/0,7907=1,9 m.

Paccrosinne oT AHAa A0 TOYKH mepeceueHHs] KOHTpdopca ¢ ceuenneM 5—5 ompe--
HeJisieTCsl M3 PaBeHCTBA

hytg 8 = (11,5 — ) tg a;
h,-0,577 = (11,5 — £,) 0,7907.

hy=186,68 M, oTmMeTKa nepeceuenns —4,47 M.
ITupuna pacnpefeneHns naBjeRAS OT KPaHAa Ha OTMeTKe —4,47 M

b=2,225+a = 2,225 + (2,5 -+ 4,47)0,577 = 6,25 .
HaBnenue oT KpaHa Ha oTMeTke —#4,47 M

_10,66-1,35
®= 65

OpanAaTH 3MOPH pacnopa Ha XoHTPGHOPC B ceueHHH 5—5:
V—447 o, = (2,30 + 4+ 1,8:2,5 + 1,0-4,47)0,29 = 4,43 1c/mM2:
V7,76 4 nuxe o,=(2,304+441.8-2,5+1,0-7,76)0,29=5,38 Tc/M?..
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DmopH PacnopHOro AaBJeHHs Ha KOHTpGoOpc Mo BEPTHKAJbHHM CEeYeHHSM npen-
cTaBJeHH Ha pHc, 6,6.

COOTBETCTBEHHO 3THM 3MIOpaM HaHECEHH OPAMHATH /JAaBJEeHHS Ha HaKJOHHHE
ceuenuss a—a, 6—6, 8—a8, e—e, 0—0, NpeAcraBjeHHEE HA PHC. 6,a.

Tlo smopam XaBJeHHs Ha BaKJOHHME CedeHHS ONPEeJeNATCS CHAN P HOpMalb-
HOTO JaBJjieHHS Ha KOHTpdoOpC.

Cuan tpesuss T, BO3HHKAlOMMe OT CHoJ3aHHA rPyHTa IO HAKJOHHHM CedeHMSIM,
onpegeastorcsi no Gopmyie T=Pf, rae xospouument tpeuus f=tg 0,5¢. Jas
¢==30° }=0,268.

Topusonranbhbie cocraBisiromue cua  Tpedns T ,=T sinf, rae P=45"—0,5¢.
Oas ¢=230° sin §=0,5.

HHTeHCHBHOCTD CHII TPEHHsI Ha 1 MOT. M JMIEBOH MAHTH

Ty Pfsinfp ~ P.0,268-05
0,5(S —-13) =05 (S—3% — 0514002} 0 0705 P.
Onpegaenenue cui P u t, gano B Tabianne.

niopa TpeHHs O OpAMHATaM i, NpejcTaBieHa Ha pHC. 6,8.

OpaHHATH 3MOPH pacnopa Ha JHIEBYI0 MVHTY Ge3 yuera pasrpyKalomero BJHsi-
‘HHSL KOHTPHOPCOB ONpenenseTcs no bopMye

o = (g + 9+ 2 7% 1),
V4250 o,=0:
V 40,98 s, =1,8-1,52-0,29 = 0,79 1c/m?;
s, = (10,66 4 1,8-1,52) 0,29 = 3,88 Tc/M2;
V0,0 o,=(10,66-+ 1,8-2,5)0,29 = 4 40 1c/M2
V—1,36 o= (10,66 +1,8-2,5+1,0-1,36)0,20 — 4,79 1c/m?;
o, = (1,8-2,541,0-1,36) 0,29 = 1,70 1c/m2;
V365 o5~ (1825 1,0-3,65)0,29 — 2.36 1c/m2:
5= (4+1,8-2,5 + 1,0-3,65) 0,29 — 3,52 1c/m2;
V—11,15 o, — (4+1,8:2,5 + 1,0-11,15)0,29 — 5,70 1c/m?.

te=

OpngHatH | OTMeTka

Haknonnas Cuanl P HOpMaJILHOTO JaBJEHHS SHIOPH CHJ | pacnoJoxKe-
TIJIOCKOCTE Ha KoHTpdopc, Tc/M (cM. pac. 6,a) TpeHds £y = |HHA OpAHHA-
=0,0705P, | TH smopHn
TC/M2 CHJl TPEHHS
o—a 0,5(2,25+2,56) 1,75—4,21 0,30 + 017
6—6 05(3.22+2,88)LT5+05(21943.22)125— o1 180
8—8 0,5 {g,g?-l-?,ss) 1,754-0,5(3,824-3,60) 1,25 — 0,73 — 4,10
>—2 0,5(3,60-+2,88) 1,754-0,5(4,49-4-3,60) 1,25 R
N (3.90-14.49) A5 16,87 + L .
0—0 0,5(3,60--2,88)1,754-0,5 (4,77+43,60) 1,254 2,34 —11,15

+0,5(4,94+4,77) 1,45-40,5(4,43 4
+4,94)3,25=33,17
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a) Jnwpst akmubuozo dabrenus Ha
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Puc. 6. Onpepenenye akTHBHOrO MaBJIeHHS Ha JIHUEBYIO IJIATY C y4eTOM TPEHHS NPH3MHL OOpylIeHHs o0 G6OKOBHe TO-
BEPXHOCTH KOHTPQOPCOB (pasMepsl B QTMETKH IaHbl B MeTpaX, OPAMHATH JMIOP AaBAEHHHE — B Tc/M?)



Sniopa pacnopa mpejacTaBjeHa Ha pHC. 6,8. :

[To puc. 6,6 miomanp 3mMOpH TpeHus, paBHOR 13,48 Tc, cocrasaser 27% ot
AJOLIaAH 3MIOPH pacnopa, paeHoit 50,13 Tc. HHxHss opambBaTa smiopH  TpeHHA
(2,34 tc/M2) cocrasasier 41% oT HHXKHei OpNHHATH 3mIOPW pacmopa (5,70 Tc/m?).

B PykoBojcTBe [aHH PEKOMCHIANHH MO CHWXKEHHIO [aBJeHHs IPyHTa Ha JHIe-
BYI0O CTEHKY 3a CueT CONPOTHBJICHHSI CHJ TPEHHsI CNOJI3alollero Ki®H2 IpyATa mo 6o-
KOBHIM MOBEPXHOCTSIM KOHTP(HOPCOB ¢ HEKOTOPOH OCTOPOXKHOCTBIO B CBf3H C TeM, UTO
Her3BecTHa KOHGMHrypamMsi KOHTPQOpPCOB, ceueHHe KOTOPHIX MOXKeT ObTo YMEHbUIEHO
10 CPaBHEHHIO C IPE]CTaBJeHHHM B MpHMepe pacueTa.

ITIPHIOKEHHE 8
(pexkoMmenayeMoe)

ONPEJAEJIEHHE NPOTHB0B KOHCTPYKILHH
THNA <BOJIbBEPK>»

OnpezelieEHe NPOrHGOB 3a0HBHHX CTEHOK MPOH3BOAHTCA B ClEAYIOMIeH NOCIefo-
BATEJAbHOCTH (CM. PHCYHOK). .

1. CTporTcsl cymMMapHasi 2MI0pa aKTHBHOTO H TAaCCHBHOIO JAaBJeBHA TIpYHTa C
yueTOM BPEMEHHHX Harpysok mo ykasaausM nm. 13.30(8.20), 13.34(8.24), 13.35(8.25)
u 13.37(8.27).

2. PacnpenesieEHasi Harpyska CyMMapHOH S3HIODH AKTHBHOIO M IIACCHBHOTO NaB-
JICHHH 3aMEHAETCA COCPEAOTOUSHHHMH cHaaMu P ;.

3. CtposTcs CHAOBOH H BEPEBOUHHH MHOTOYTOJBLHHKH OT CHJ Pj.

4. Dmiopa BepeBOYHOr0 MHOrOYroJLHAKA H3rHOAIOMHX MOMEHTOB 3aMeHsSIeTCsl CO-
CpelOTOYeHALIMH CHIaMH Pg;.

5. CTposiTcA CHIOBOM H BEPEBOUYHHH MHOTOYIOJBLHHKH OT cHI Pg;. Ilpm astoM
TIOCTpOeHHe BEPeBOYHOrO MHOTOYTOJBHEKA PEKOMEHAYeTCs NPOH3BOAHTL CHH3Y BBEpX
¢ IpoBeleHHeM NepBOro Jyda (K HHXKHEH CHJe) BePTHKaJbHO.

Inst reOkoi creHKH GoJIbBEpKa BepeBOYHas KPHBAsi BBEPXY HOJXHa mepecekarb
nepBHif JIyd Ha YPOBHE KpelJieHHs anKepa. B npoTHBHOM ciydae HeoGXOJHMO HPOH3-
BECTH pacueT BO BTOPOM MNpPHOJHXKeHHH, HaUYWHAs ¢ H3MEHEHHS MOJOXKEHHS 3aMHKAI0-
wed B MEPBOM BEPEBOYHOM MHOroyroJbHeke. (Hampamep, BepeBouHast KpHBast B
anope Mg NpPOXOAHT dYepe3 MepPBHE Jyd BHIIE JHHAH KpelUIeHHs aHKepa, cJefoBa-
TeJlbHO, CTeHKa mnepe3aray6JeHa - H Heo0XOJHMO B 3MOpe H3rHGAaOIMHEX MOMEHTOB
NPOBECTH 3aMHKAIOIIYI0, YBEJIHUHB IPOJETHHH MOMEHT H YMEHDbIIHB MOMEHT 3ameM-
JeHAS B OCHOBaHHH, fajiee BHOBb ONPEJEJHTb COCPeJOTOUeHHHEe CHAH Py H mocT-
pouthb 3miopy Mg).

Jns cTeHRKH GOJbBEPKZ H3 3JIEMEHTOB MNOBHIIIEHHOH JKECTKOCTH OTHOCHTE/ILHHMA
Iporu6 ompejensercss PacCTOAHHEM (10 FOPH3OHTANH) MeXKAY BePeBOUHOl KPHBOR H
npsAMOH, NPOBefeHHOH NapajlieJbHO NepBoMy Jyuy (JAyd K HEXHelt cuie) depes
TOYKY NepeceueHHs1 BepeBOYHOH KPHBOH C JIHHHeH aHKepa.

6. IIpors6 CTEHKH B [-M ceueHHH ompejelsercs no GopMmye

fi= Mo
) ‘ Bh '

rne M gi=nMeYi— cM. PHCYHOK;
x — JKECTKOCTh 3JIEMEHTOB; IS 2KeJe300eTOHHHX 3/IEMEHTOB OIlpeje-
JSETCA B 3aBHCHMOCTH OT TPEUIHHOCTOHKOCTH IO - YKa3aHHSM
nn. 4.6 & 4.7 rnasw CHrIT II-56—77, A9 MeTa/UIHUeCKHX 3Je-
MeHTOB — 10 (opmyne Bx=E] (E — MORYJIb YHPYrocTH CTAJR,
I — MOMeHT HHEpUHH 5JIeMEHTA).

ITPHJIO)KEHHE 9
(06s13aTeabHOE)

ONPEAENEHUE CONPOTHBJIEHHS T'PYHTA
NPH PACHYETE YCTORYHBOCTH HA CJABHT NPH3MBI
3AMEHEHHOTO IrPYHTA NEPEJ BOJbBBEPKOM

OTnop OT NPH3MH 3aMEHEHHOrO FPYHTa B OCHOBAHHH JIANEBHX CTEHOK Oosmb-
BEPKOB OMpeJeNsieTcss B COOTBETCTBHM C ykasawmsmu m. 20.6(16.6) mactosmero Py-
KOBOJICTBA.
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Cxembl K oONpejesieHHIO BEJMYHHH TPOruba KOHCTPYKHHHM THIA
«6osbBEpK>:

a — rHGkas cTeRKa GoibBepka; 6 — cTeHKa M3 3JE€MEHTOB MoBHINeHHO# XecT-
KOCTH; 8 — TubGKas aHkepHas cTenka
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TMonHoe cOMpOTHBJEHHe CHBHI'Y NPA3MH 3aMEHEHHOro IPYHTa  (cM. PHCYHOK, a)

ompenensiercs no gopmyne

E,=Ep+ Ep+ (E, + Ep) tg 31 tg ¢o1 + Carb,

rae E;, H E;,'—cmm CONPOTHBJIEHHS CABHTY COOTBETCTBEHHO npAMOYFoJibHOro H
TPEYroJbHOr0 3JeMEHTOB NPH3Mb 32MEHEHHOTO TPYHTa, onpeAenseMue
no ¢opmyaam: E, =Gitg @, E, =Gotg(0+9,));

8 — To xe, uTo B 1. 20.6(16.6) Hacrosdilero PyKOBOACTBa;

@o— YroJl BHYTPEHHEro TpEHHA FpyHTa OCHOBAaHHA;

G, 1 G;— Beca COOTBETCTBEHHO MNPSIMOYFOJBHOTO H TPEYTOJBHOrO 3JEMEHTOB
NpU3MH 3aMEHEHHOrO rpyHTa, onpefeisieMHe 0O dopmynam: Gi=

=hnb ‘Y: H G2=O)5h§_mo'¥:;

mo, u @ — 3aN0XKeHUe K YroA HAwAOHA OTKOCA KOTJOBAHaA,
¥ — 06beMHasi Macca IPYHTA 3aCHIKH;
hy ¥ b— BHICOTA H HIAPHHA OPAMOYTOALHOTO

FPYHTa;

Co; — CUCIJIEHHE TpyHTa OCHOBAHHS.

2]
72
Vo4 7 8 ‘}
- 77 ”
3 Ep r f ”
¢ lfﬂ fp*fp
8+ ¥ 77777777
Gy ¢
Cor Gy
&

Cxema pacdeTa HA CABHI NDU3MBI 3aMEHEHHOro rpyHTa:

9)

3JeMEHTA TNPHU3MEI 3aMEHEHHOro

@ — cxeMa paGoTH NpH3MBI; § — 3NU0P2 DAaCCHBHOIO NABACHHA; [ — OTMETKa RHA; 2 — mnyHE1

Jonyckaercs ciiensieHHe rpyHTa YUYHTHBATh TaKXe HO HAaKJMOHHOA HOBEPXHOCTH,
Hau#Hasd ¢ [NIYGAHK ] M OT MOBEPXHOCTH AHA.

B kauecTBe maccHBHOTO RaBJeHHst AN pacueTa JIHIeBOA CTEeHKH GOJibBepKa NpH-

HAMaeTcA MeHbIllee U3 JABYX 3HauCHHH: 3HAuEHWE NOJHOrO CONPOTHBJAEHH S

CHABHTY

TpU3MHL 32MEHEHHOro IPYHTAa HJH 3HaueHHe oOTHOpPA MO (hopMyJe Ep-.—-—-0,5'y;‘h,2]kp,

onpefleSieHHOe B TpEeANONOXeRud OeckoHeunofl AAMHW CJOS OTCHIIAEMOrO TPYHTA.
dmopa maccHBHOTO JaBJeHHS, PapHas MOJHOMY CONPOTHBJEHHIO CABHTY NDH3MH

3aMEHeHHOrO TPYHTa, NpefcTaBjaeHa Ha PHCYHKe, 6.

ITPHJIOKEHHE 10
{(oGs3aTenbHOE)

TPOBEPKA YCTORUHBOCTH MACCHBA TPYHTA,
OBECNEYHBAIOIMEro AHKEPHOE KPEMJEHHE KOHCTPYKILUHA
THIIA «BOJIbBEPK>

1. Amgepyiomas cnocoGHOCTb TPYHTa, PacNoOJOXKeHHOro Nepejl aHKEDHHMH Omo-
paMH, npoBepAeTcs B COOTBETCTBHH ¢ yKasanmsimMu 1. 20.27(16.27) HacTosumero Py-

KOBOACTBA.
12 3akas Ne 462
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2. PacueT BHIOJHSeTcs H3 YCJIOBHS YCTOHUHBOCTH MaccHBa rpyHTa ABCD
(cM. PHCYHOK), PaclOJIOXKEHHOro MeXAy JIHOeBOR CTeHKOH GoJibBepka H aHKSpHOR
OIOpo#, Ha TUIOCKOCTH cKoJbXenus AB. ~ *

3. Tlnockocts AB TpoBORHTCH HYepe3 HHJKHHE KOHell aHKepHOH onopw (MAHTH
HJIH CTeHKH) H TOUKY Ha JIHUEBOH CTEHKe, OIpeje/ieHHYI0 TpadoaHaJMTHIECKHM pac-
yeToM B MPEANOJOMKEHHH CBOGOIHOIO ONHpaHHs HH3a CTEHKH, T. €. 4epe3 TOuKy
KacaHHs 3aMHIKaowiel ¢ BEpeBOYHON KPHBOM.

4. Co CTOpPOHH JIHIEBOH CTeH-

g” Ki, M0 BHcote AD, Ha Maccus

a) I 4 4 rpyita ABCD peficTByeT aKTHB-

2 Hoe papjaenue rpynra E,, co

a CTOPOHbI dHKEPHOH ONMOPH —- aK-

= THBHOe JaBJeHue E ;, 1Mo mjoc-

' KOCTH CKOJbXehHs AB —— peak-

uua rpynta Q=G tg (0—q.)

moj  yrjioM o K HOPMaiH H
CLENJICHHE Co.

5. Ilpu oaHOpPOAHOM TpyHTe
3aCHIKH U OCHOBAHHS paccMar-
pEB2eTCAd OAMH MaCCHB TDYyHT2
{cM. pucyuok, a). Ilpw pasHo-
POAHEIX TPYHTaX MAacCCHB JEJHTCS
ga 6ojiee MeJKHe 3JEMEHTH C
TakuM pacueToM, uToOH OCHOBa-
HHe KaXjoro ajeMenrta G; GHJIO
OAHOPOIHEIM  (CM. DHCYHOK, 0).
H 6. Bpemennne HArpysKH

YUHTHBAIOTCS Ha HOBEPXHOCTH

D 1T C M Tex sieMeHTOB MacCHBa TPYHTA,
Ry VIOCKOCTh CKOJbXKeHHST B OCHO-
= BaHHH KOTODHX HaKJOHEHa X Io-

£l pH3oHTY nox yriaom 0, GOabmEM
_ — | yraa BHYTPeHHEro TpeHHA @;

TPYHT2 OCHOBaHHS.
i lG’ B 7. Benwunga ropH30HTANBHOM

[

|
|

A

&, tocTaBAsioliedl  PaBHOXEACTBYIO-
| el BCeX CHJ, JeHCTBYIOMHAX HA
maccue rpynta ABCD, onpege-
‘ L JsieTcsi o GopMyJie
%54

Eq
—1
VSIS { <% Ruacc"’:Ea_
0w 254756 — 2 (Gi—eibitg ) X
Xig(@ — )+ Db —

—E
CxeMa OPOBEPKH YCTOAYMBOCTH MACCHBA TPYHTA, @
06ecneyHBAIONIEr0 aHKEPHOE KpeILIerHe: rae G;— Bec sjeMeHTa Mac-
G — NpH OXHOPDORHOM rpyHTE; O — [PH PasSHOPOAHLIX cHBa TPyHTa C OJ-
TpymTax HOPOJXHHM OCHOBa-
HHEM H BpPEMEHHOH
Harpyskofi B COOTBETCTBHH ¢ yKa3aWHAMH .. § HaCTOAmMero TpHJO-
JKeHU;

b;— WHpHHA pacCMaTPHBAEMOrO 5/1eMEHTa MacCHBA PYHTA;
0 — yroa HakJoHA MAOCKOCTH CKOMbKEHHS K FOPHIOHTY;

@; H £;— COOTBETCTBEHHO YroJ BHYTPEHHEro TPeHHs H cleNnaeHHe B OCHOBAHHH
" 3JIEMEHTA MacCcHBa TPYHTA. .
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IIPHJIO)KEHHE 11
(pexoMeRAyeMOE)

ONPEAEJNEHHE ITACCHBHOTO HABJIEHHA TPYHTA
B CJHYYAE NPUBJH)XEHHSA AHKEPHBIX ONOP
K JJHIHEBOH CTEHKE

1. Omnop rpyHTa nepeld aHKepHOA CTEHKOH HJR NJHTOH, NPHOMHXKEHHON K JIH-
LEBOH, onpeJe/seTCsl CyMMHDOBAHHEM JBYX COCTABJISIOWIAK:

a) CONPOTHBJEHUs1 OTHOpPA MaccHBa TPYHTa, 3aK/AIOUEHHOTO MeXAy aHKepHO#
CTEHKOM H INIOCKOCTbIO OOpYIIEHHs TIpyHTa Ha JHIEBYI0 CTeHKy (OpAHHaTH OT-
mopa ¢;);

6) CONPOTHBJIEHHS OTIIOPA, BHI3BAHHOrO FPYHTOBOH NPHTPY3KOH HA NPH3ME BH-
OHpaHus (OpAHHATH oTnopa Ao;).

2. IL10CKOCTH BHITHPaHHS HPOBOAATCA CJAEAYIOIHM 06pa3oM (CM. DHCYHOK).
nJaockocTh | — uepe3s TOUKy [ MepeceueHHst NJOCKOCTH OODYINEHHH C HOBEpX-
HOCTBIO TPYHTA;
IUIOCKOCTh 2 — 4epe3 TOYKy 2 nepeceyeHHs OCH aHKepDHOH CTGHKH ¢ rpaHAuef
pPasjH4YHEX IPYHTOB; v
TIIOCKOCTh & —— 4yepes TOUKY 3 mepeceyeHHH IJIOCKOCTH OOPYIIEHHS ¢ pacyeTHHM
TOPH3OHTOM BOJAH;
IJIOCKOCTh 4 — HNPOH3BOJIBHO.
3. OpaHHATH 3MIOPH OTHOPA ONPEALNARIOTCS N0 GopMyaaM: °
OT MacCHBA I'PYHTA 0; (. 1a HacTOAMIEro MPHJIOKEHHS):

Ha OTMeTKe © o, = 71 A Api;

T R LRt
2 oy= ({1 hy + 15 h2) A
2: ’5; =Mh+ 1 h2) hpoi

' w3 o= T2hhps;

” w4 o= 13 g

OT NPHIPY3KH Ha Npu3Me BHOHpaHHs Ag; (n. 16 HACTOSMEro NPHJIOXKEHH)

Ha OTMeTKe 2 As,=— QIA”E’ , Tae AE,=0,5714,0,V hpi;
2
. 2AE, .
” X} 2 AOQ = m22 y» THe AE2 :'::0’57;[ tzbg VP);;,
3} [} 3 A°3 = 2linE33 , ThAEe AE3 = 0,5 "‘11i t3 b3 y )\pQ;
w4 8 =20 e AE = 0574,6,) 7.
4 .

4, OkomuaTenbHas (cyMmapHas) Smiopa ortmopa — ABCDEKL. Dmiopa ormopa
NPH HOPMAMbHOM YLaneHu# cTeHkd — ABMNP {em. pucymox & nn. 13.35(8.25),
20.4(16.4) n 20.24(16.24) nacrosmero PykoBoacrBa].

K npua. 11. Hacrosimee npuioxkeHHe cocTaBleHo [o HCC/eZOBAHHAM JIeHMOp-
HHHNIPOEKTa.
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NPHJIOXEHHE 12
(PpexoMeHLYyeMOE)

ME)XCE30HHbBIA (FrO0BOH) NEPENAL TEMINEPATYP

Jas NpOoAOJLHHX paM CeKuui NpHYAJOB 3CTAKAAHOro THOZ 3HAYCHHUS MEXKCe30H-
HOTO nepenajga TEMIOepaTypw MAJAA HEKOTOPBIX MOPCKHX 6accefiHOB JonyckKaercss NnpH-
HHMaTbh PaBHHMH:

PacyeTHHe TeMmepaTypHEHE
nepenagx, °C

Pafion Mopckoro Haumenosanne
6acceiina pafioHa

Oxaxaenne Harpes

Baartuiickuit ®unckuil ¥ PHKcKuE 3a- —22 +12

JIHBH

IOro-socrok —20 +11

YepHoMOpCKHT CeBepo-3anag —20 +16
KpeiM —18 +17

Kaskas —14 +17

A30BCKHEH — —22 417
Kacnuiickuit — —18 422

IIPH/IOJKEHHE 13
(PpexoMeHnyeMOe)

CXEMA-PACYET 3CTAKAJZ PAMHOHA KOHCTPYKIIHH
HABEPE)XHAS-3CTAKAJA HA BEPTHKAJIbHBIX OMOPAX

1. CocTaBieHHe PACUETHOM CXEMBl 3CTaKambl

[TpocTpancrpennas cHcTeMa HaGepeXHOR->CTAKAAH pacywieHseTcd Ha IUIOCKHe
pacueTHHE CHCTeMH -— MONepPeyHHe H NPOROJbHBE PaAMHL.

CTofikaMH paM SIBJSIIOTCS NONEPeYHHe H NPOJOJbHHE PSNH CBail.

IlnprHa pacueTHOro CeUEHHS] PHreJsl H HOACYETa IKECTKOCTeldl TPHHHMAaeTCs
crefyiomnM o6pasoM: 18 KpafHHX NPOXOJLHHX paM (pHC. 1) — OT KOHIIa KOHCOJR
pPOCTBEDKa O CepelMib NPUMHKAIOMEro NpoJera, M CPEeAHHX NPONOJBHHX paM —
B IpefieNiax NPHMHKAKOIMX HOJYNPOJETOB, AJs MNONEPeyHHX paM — paBHOA NeHcr-
BHTEJILHOMN, KOHCTPYKTHBHOH,

[IpumMeuanne Bce NOSCHEHHS NO pacueTaM NPHBS3AHH K OAHOA CXeMe KOH-
CTPYKUHH CBaiiHO# HaGepelkHoM-3cTakagn. PacueTH mo ApyrAM cxemam BEAYTCS aHa-
JIOTHYHO.

Pa3paboTKy cXeMH HA4YHHAIOT C PACCTAHOBKM CBafi, c60pa Harpy3ox Ha HHX B
onpejelieHHs: HX Hecyuiefi CIIOCOGHOCTH.

Tpensapurenbuoe onpeaejeHHe TIyGHHHW 3a6HBKH CBafi JaeT BO3MOXKHOCTb Olfe-
HHTb NpABHJbHOE Ha3HAyeHHe ITara csad B scrakafie. ORoOHuaTeNbHas rAy6HAa 3a6HB-
KH CcBail onpejiesisieTcd Mocje YTOYHEHHS HArpy3oK HA ONOPH H3 pacdeTa DPaMHHX
CHCTEM.

Harpy3k# Ha cBaM ONpeXeJAKTCH KaK PeaknHH NPOCTHX OXHOOPOJEeTHHX 6aJior
H 6aJOK C KOHCOJIbIO, Ha KOTOPHE Pa3GUBaeTcs PArelb MoNepedHofi paMH.

Onopamu opHONPOJeTHHX Gajok siBasiorcs cBau. [ITmpmra Ganok npHHHMaeTCS
paBHOl IIary nomepeyHHx paM. 3a HarpysKH aJisi oHpejeJieHHs] PeakllHd NPHHAMAIOT-
cs1 co6cTBeHHBI BeC CBaW, COOCTBEHHBIAI BeC PHreJid, SKCIJYaTalHOHHAas PaBHOMEPHO
pacnpefefeHHass Harpyska H KpaHOBas Harpyska.

Harpyska Ha cBaio moaydaeTcs OT CYMMHDOBAHHs peaklHi COCEHHX OJXHOIPO-
JeTHHX Gajlok Ha nanHywo cBaio. OT AeficTBHSI NoJydueHHOR HAarpysku Ompene/seTcs
Heo6XxofAMasi TJIYGHHA NOrpyKeHHS, OGeCeUHBAONIAs HECYIyl0 CHOCOGHOCTb CBaH.
Pacuer Bumosmsiercs no ykasamHsM rxaski CHuIl II-17—77 ® n. 21.26(17.25) Ha-
crosimiero Pykosonctsa.
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PasMmepnl ceueHMs cBafi ONpERENAIOTCA PACYIETOM Ha BHEHEHTPEHHOe CXKATHE €
yueroM BJHSHAA nporn6a sJeMeHTa Ha ero MNpoudocTe. IIpH 3TOM pacueTHHe AJH-
HH [y cheayer oNpelelaTh B COOTBETCTBHH C YKa3awusamd n. 21.28(17.27) # npua. 8
K HacrogmeMmy Pykosoacrsy,

NPHHHMAs YCJIOBHO 3afelKy 2)

Ha raybude 3d (d — pua- )
MeTp HJH CTOPOHa CeyeHHS :‘
CBaH, M) H He MeHee 2 M OT {j

4, 4 &

HOBEPXHOCTH TI'PYHTA OCHOBA-
HHS, a NDH HaJHYHH Kpemje-
HHA KaMeHHOf OTCHIOKOH —
OT YCJIOBHOH IOBEPXHOCTH,
NOAHATON Haj TPYHTOM Ha

.

At

|
[

i

‘I

|

|

J
=\

T
o
o~
|
T
N
13
2
|
\
=
S
=

|
|

BHCOTY hy =(),5hx1‘- ans

rOPH3OHTA/JbHOrO IHA H Ap==
=03 — nmm  orkoca.

r

3meck hq — BHICOTA KaMEHHOH
OTCHIKH B PacCMaTPHBAEMOM ]
CeYeHHH, Yx H Yr — OODBEM-
HBIH BEC COOTBETCTBEHHO KaM- I [
HY H TPYHTa OCHOBAHHS. L L3

Onpedeasenue pacueTHsix i
Oaun croex pam. HJmHa cro- 0) l |
€K paMm onpeje/sieTcsl H3 pac- ]
yeTa YCJAOBHOH 3aJenKH cBall . e
B TDyHTe OT JeHCTBHS ropH- f
30HTALHHX Harpysok. Beau- R,
IHHa TOPH3OHTaJbHOH Harpys-
KH, NpHXoAsmedcs Ha CBalo,
onpeaeisieTcs 10 METOAY YII-

. g

Y et

pyrorg luen'rpae [ex. pue. 2 Puc. 1. CocTas/ienne pacyeTHOR cXeMH:
u n. 21.16(17.16) Hacrosme-. , _ popepeunmft paspes cexumn HaGepeRHOA-5CTAKANH;
ro Pyxoso,ncma]. by, by, by — IMHpHAA YCJIOBHBIX DHrefief COOTBETCTBEHHO

Jns onpejieNeHAs MAaKCH- 1, 2,3 nponoméﬂux paM; 6 — pa3OHBKa pHrelsi Ha Ofi-
HONpoJseTHEle GaJKH AJAS HApeJBapHTEILHOrO onpejnene-
MaJIbHBIX TOPH30HTa/JbHHX Ha- HEf HATDY30OK Ha CBaH
rPy30K Ha cBAH pPACCMaTpH-
BaeTcA DA 3arPyKeHH#:
yZap CyAHa, WIBapTOBHasi HAarpy3Ka, HaBaJ CYAHa, jaBjieHHe IPyHTa C THUIOBOM CTO-

POHBL.

[ox neficTBHeM S5THX HATPY30K NPOHCXOASIT CMelieHHe H T[OBOPOT  CEKIMH.
Bremn#e HArpy3sKH YPaBHOBEIUMBAIOTCH peaKOHAMH CBaflHOTO OCHOBAaHHS [cM.
m. 21.10(17.10) nactostmero Pykosoxcrsa].

MakcuMa/ipHHE TOPH3OHTAJbHHE HArpy3KH NOJYYaloT KpafHHe pSAH CeKUHH,

Peakuns B ONOPax OT €JHHHUHHX CMEINEHHA OnpefessiioTcs o Taba, 1.

Tabaunpga 1

. VenosEas YenopHass - | Peakuns omopH

5 = | Moment | Monyms | xecrkocts TIOTOHHAs OT eHHHYHOTO
%8 . | naepumu | ynpyro- El JKECTKOCTDb CMEICHHST .
=2 | 87 ] cevenma | cru 1000 " j= v \Hj=H =121
S5 5 [ceanl M |E, 1c/m? e m? 1000¢ Y I
R Te-M To/u

1

n
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IMMpuMeuanue B faHHOM nNpHMepe PacCMOTPeHH ONHMHOYHHE BEPTHKAJBHHE
ONOpH], HMEOIHe B NPOJOJBHOM H MOINepedHOM HampapBJeHHSAX OJHHAKOBHE MOMEHTH
HHEPLHM, YTO NO3BOJHMJIC HANHCATL pameHcTBO peakuuit fl; =Hy;. Tlpa Haauunn B
COOPYXEHHH KO3JOBHIX ONOP pPeaku#H B TPOJOJBHOM H IONEpeyHOM HampaB/IeHHX
ONpeNeNsIoTCs OTAENbHO B COOTBETCTBHH ¢ YKasamuame T 21.11(17.11) mnacrosero
PykoBoacTBa. '

CyMMapHasi XeCTKOCTb NONepeyHoro psAia onpenelserca no Gopmyse

i=n

pr = 21 Hxi,

rie n — KOJIHYeCTBO CBafi B monepeyHoM pPAAY (TaK)Ke KOJIHYECTBO INMPOAOJBHHX

psaaoB).
w 8 \ . ~
- Sy, & of S
* ”li Y /3 ;’ @: §\§:
4 - 35
lﬂ,‘é}»‘ $5/%u~
® bt X
: . P Lot —
= - r,ip [Adn
K & @ ;b::
A, ~1g=2£;7
o LHiae SRRV
T TP P }"’ s
A )
Xo
g Y

Puc. 2. Cxema K onpejejeHHl0 TOPH3OHTaJbHHX HArPy3oR
Ha CBAaM MO MeTOAY YNpYyroro HeHTpa:

Q — ynpyrafi uUesTp CBafHOrO OCHOBAHHS

CyMMapHasi KeCTKOCTb NPOJOJbHHX PAROB OnpeAesifercs N0 Popmydne:
aast 1-ro psna Hypp=m Hy,;;
AJIS n-TO psga Hyp,,=m yn
TAe M —— KOJAHYECTBO CBali B NPOJACJAbHOM PAAY (TaKXKe KOJHUECTBO IMOTEPeYHHX
PSIOB). '
JKecTKocTb CBaiiHoro OCHOBAaHHA:
B NIONEPEYHOM HaMpaBJeHHH

Hx = Zpr = mep;
B IPOAOJLHOM HaNpaBJEHHH
H.v = 2 H ypi
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[TonoxeHue ynpyroro LeHTpa onpejetsetcs No GopMyaam:

x, — ZHyixi, _ ZHuy;
0o y 0 ’
Hy H,
rAe x; H y; — DacCTOSHHS OT OCeH KOOpAHHAT 1o cpadl. B gaHHOM mpHMepe ocb x
TpHASITa 1O KPaKw CeKUHH, a oCb y — IO JHHHH KOPAOHa (CM.

pHc. 2).
Kax npapn/o, cekudd naGepeXHHX CHMMETDHYHLH OTHOCHTENBbHO  LeHTpaJbHON
OCH, HOPMaJIbHOH KOD/IOHY, T. €. Yo COBNIIA/LAaeT C LEHTPAJLHOH OChIO.

Paccrosnne oT XopioHa O YHPYroro UEHTPa omnpeleisieTcs no QopMyie

— Hymxl + Hypaxs+ .. 4+ Hyp,,xn
== = )
y

Xo

TAe X1, Xs,..., Xp~ PacCTOSIHHE OT JWHHH KOPJAOHA N0 COOTBETCTBYIOIUETO HPOXOJIE-
Horo psja.

g MoMenT HHepUMH OCHOBaHHS

9, 2 OTHOCHTENILHO YNPYyroro WeHTpa

ofipeiensieTcst o popmyJae
Jr= D Hep¥i+
& -+ Z H ypiX 3 ,

rae Y; u X;— paccrosHHe  OT

a3 \%az ynpyroro ILeHTpa

~ A0 COOTBETCTBYIO-

£, HIHX [ONEpeyHHX

& Ggs ¥ TPOJOJLHHX

pAnoB cBafi.

Brewnnit MoMmenT onpeaeds-

ercst no Gopmyne

M= N _VYn+
+X N Xn+ LXEDE far

rae Ny ; B Ny;— cocrasisionme IWBaPTOBHOH HArpy3KH, COOTBETCTBEHHO HOPMAailb-
Has ¥ NapaJjJiebHAsT KOPAOHY, onpegensemue no CHull I11-57—75;
L — njaHa CexUHH;
Yy # X, — PaccTosiHms OT Ynpyroro UEHTPAa 10 COOTBETCTBYIOLIHX CHJ;
fi— Ko3((HUHEHT TpeHHS:
TpyHT2 No rpynty f=tg @,
rpyHra no Gerony f=tg 0,5¢;
Ei— akTupHOe H&aBJleHHe FPYHTa Ha THUIOBYIO TDaHb pPOCTBEPKA,
(puc. 3), onpenenseMoe no ykasauuam ma. 13.30(8.20), 13.32(8.22)
H 13.33(8.23). Ilpu sroM B Dpenenax HQapjeHUSs Ha TPYHTOBYIO
rpaup (Ha BHcoTe h) WPHHHMAIOTCA HAKJIOH rpasd a=0 H yroxa
TPCHHSI IPYHTa O CTeHKY 0=, B npeaenax nas/eHHss Ha GeTOH-
By10 rpaib §=0,5¢.
OpAMHATH 3MIODH JaBJEHHS Og oONpefeisioTcs fio dopmyne [34(10)] nacros-
uiero PykoBoAacTsa.
¥roJ noBOPOTA pOCTBEPKAa OTHOCHTEJNBHO YIPYroro UEHTPa OnpeaesdseTcs IO
dbopmyne Qo=M/Ip .
JIHHeliHEe TFOPH3OHTANbHEe CMEHIEHHs POCTBEpKa onpenenstiores no dopmynam:
a) nepreHIHKYAsApHO KOpAOHY

r ENI‘-‘—LEE,".
BN =—“Hx—'—‘

777 Gar

4595
hy

2

\
\

<

Puc. 3. Cxema onpejiesieHHs] aKTHBHOTO AaBJEHHs
[PYHTa Ha THUIOBYIO TpaHb BEDXHEro CTPOEHHs:

E; = 0,5(041 + 942) 2y;
E? = 0:5 (Ga?» + Gad) hz
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6) mapaJsiesibHO KOPAOHY
Sy — ZNy—LIES;
y Hy
CMeilieHns OT MOBOPOTa CEKUHH ONpefensoTca 00 hopMmyaam:
a) mepreHAHKY/SPHO KOPHOHY (cMelleHHS! MONEPeyHHIX PAnoB)dp ;=0 Y;;
” X
0) mapaaielbHO KOPAOHY (CMEUICHHS NPOZOJBHHX PsifoB) 8y ;=@ Xi
y

CyMMapHHe CMelieHHs ONPEReSIOTCS 0 hopMyaaM:
a) mepneHIHKYJ/ISPHO KODAOHY (CMeIUeHHs MONePeyHHX PS/A0B)

Sn =8N+ 0N i
6) napaijefbHO KOPAOHY (CMeIeHHsI NMPOJOJbHHEX PSAOB)
Sy i=03n + dni
Nyl Ny X Nyl

TopusoHTasbHEeE HAarpy3KH Ha CBaH HONEPEYHOrc pSAA onpenensioTcs mo Gop-
My.ie

Pin = H_”’ ain'

TopusonTanbHHe HarpyskM Ha cBaH NPOAOJBHOTO PAfa onpejesiorcs MO
tbopmyie

Pyi=Hydn;

ITpumMeuanue B cxeMe ¢ ko0370-
BHMH ONOpaMH HAarpyska, NOJyueHHas Ha
KO3JIOBYIO ONOpY, DAaclIpefesseTcss MexAy
cBasMH mo yKasaHusaum 1. 20.26.

Ho
N
ANAN

N

PacuerHasi nJawHa cBaH OonpexenaaeTcsa

METOJOM  IOC/HeAOBaTeJbHHX MNpHOAHKe- = < s
HH. o 7 b
[TepBoHayaJbHO 3342I0TCH  YCJIOBHOR <= A =
rayGHHOH 3alleMJeHHs CBAH OT NOBEPXHO- % / <y

CTH OTKOca TrpyHTa h=2--5 nHaMeTpoB A

cBau. JJis DPHKOPZOHHHIX CBali MPUHHAMA- -
eTCcd HaHMeHbluee 3al'JIy6JleHHe, A ThlJO-
BHIX — Ooublliee.

ITo moayueHHMM H3 TII€PBOTO pacyera
Harpy3kaM Ha cCBaW OIpelendlT YCJIOB-
HYIO I‘JIy5HHy HX 3ameMJIEeHHA M PacCyYC€THYIO Puc. 4. Cxema onpexeieHHs pacqemoﬁ
OJIHHY. 3agenka B poCTBEPKE NPHHAMAETCA JBJMHBL CTOEK paMel
ODHEHTHPOBOYHO Ha cepeArHe BBLICOTH pH-
reas (puc. 4).

PacuerHas 1JuHa ONOPH Onpejensercd mo ¢hopmyse

1=H0—“hnihycn+h3-

y
S

L M
hym\

Bce 3Hayemus, Bxoasmipe B GopMyay, onpeleNsiOTcAd O YKa3aHUAM
mn. 21.16(17.16)—21.20(17.20) nacrosmero PykosoacTsa.

B ciyuae 3HauHTENbHOTO PACXOXKIEHHS MEXAY MNOJYYeHHHMH B pacuere 3HA-
YeHHSIMH IJIHH CTOeK H NepPBOHAYaJbHO NPHHATHMH HEOOXONHMO HOBTOPHTH pacyer
IIpH HOBHIX 3HAYEHHSX AJIHH B 1egX Gosbllleff CXONHMOCTH C Pe3ybTaTOM.

Hocae onpejiesendst pacueTHHX AJHH CTOeK MPHCTYNalWT K pacuery pam (mome-
pedHbIX H NPOXOJIbHHX).

Pacuer paM BejeTcs mo Merony Aedopmammii.

185



186

' o

P .
2751285  h80 285

N
g¥ g
Y —
# | e
1 2 3
2,00 2,002,00
18,50 4,80
T
S ':’%
- A
- by
< 5
Vid
6

Phuc. 5. PacuerHasi cxema nonepeyHodl paMbl

N , P =R
| l
2 100 rf* 7 1ff?lr:l/m
| | I
3 fﬁr:J l/’ﬂrc | 5 l’””’/”
| I l |
4 lﬂml Vﬂrc g /ﬂj"lif'/:\d
. - i
| | l |
5/0'/' “
0T 0 re

1 1 1 1

Puc. 6. CxeMH 3arpyXenHi



2, Pacuer nomepeuHod pambi

CocraBasieTca pacyeTHasi cxeMa (pHC. 5) €O BCeMH BO3MOXHBIMH 3KCIJIyaTalH-
OHHHIMH Harpy3kamH. BepTHkaapHHe Harpy3xH: cOGCTBeHHHH BeC, 5KCIJIyaTalHOHHAas
paBHOMEpHO pacHpefie/icHHasi Harpyska, XeJesHONOPOXKHAas Harpyska, KpaHOBag Ha-

rpysKa.
774 774 p777
?’ * 7 ﬂ
! 2 3 E
VA 4
g 5
§

Pnc. 7. PacuerHass cxeMa ¢ 3a-
KpenjieHHeM Y3JI0B (PHKTHBHHMH
OnOpaMH

lopusoHTaNbHEIE HArpysKH: BEJHYHHA TOPH-
30HTAJbHOH HArpy3KH, NPHXOASALIASCT Ha pamy,
Oepercsi H3 pacyeTa CEKIHH MeTOAOM YOpYroro
eHTpa Ha JAeHCTBHe MOPH30HTAJbHHX HArPY30K.

Jas HaxoXIeHHs HaHOoJjiee HEBHITOAHOTO
COYETAHMS] HAarpy3oK, NDH KOTOPHX MNOJYdaloTCs
MaKCHMaJbHHE VCHJHS B 2JeMEHTaX KOHCTDPYK-
UHMH, ONpPEAEJSIOTCS YCHJAHS OT KaXJOoro BHEAA
Harpysoxk B OTAeJbHOCTH.

Tlonyvyaercst psix sarpysxennfi. Harpyaxu 3a-
TPYKEHHHA  TPHHHMAIOTC He JeACTBHTEJbHLIE,
a ycaoBHHe, paBHbe 10 nam 100 Tc HIH TC/M
(pHc. 6).

K sHayeHusm JeficTBHTENLHHX YCHAHA mepe-
XOAAT IyTeM YMHOXeHHS ODAHHAT 3MIOP YCHJIHE
HJAH JIHHHH BJIHSHHS, NOJYYEHHHX OT YCJOBHHIX
3arpyXeHHf, Ha KO3(p(HIHeHT, PABHHH COOTBET-
CTBeHHO oTHomewwo P./10 uan Pz/100, rae
P, — BeJIHYAHA JeACTBHTEJbHOH HArpPy3KH.

PacueTHast cxeMa ¢ BBefleHHeM (HKTHBHHX ONOp, NPENSTCTBYIOUIHX BePTHKaJb-
HHM H TOPH30HTAJIbHHM CMEILEHHAM Y3JI0B, NpHBeJieRa Ha pHC. 7.
OcHOBHBIE HCXOAHBE AaHHBIE MO KOHCTPYKUHH, KOTOPHE NPHHHMAIOTCH B pacyeTe

PaMHl, npejcraBieHH B Taba. 2.

Ta6auma 2

YCJIO.B- v .
HHH VenopHas CJIOBHAS
nenerns | Aate[Tlrousza| Mowest | Mo | scomocr, | Toromer
KOHCTPYKUHH 3‘"‘}“’3‘" C?‘e;‘;” ceueHHs! rogrn oo i = EI
’ ' Lot | Te-m? T(}Ol(‘){) :
ro/ae
Cras 1—m
Csas 2—(m—1)
HT I
Puress 1—2
Purear 2—3
W T I

Onpedesenue MOMEHTO8 3aUiEMAEHUS OT eOuUHUYHBLX CMelyeHull TPOH3BOJHTCS

no gopmyJae

/H;’ n+1 = i

6/
7@3”’ rae de,=1.

n, n+1
187



Bpawenue ppomul
. vacobou cmpeaxuy
Cumelennae (PHKTABHOH onopH 1 A

61— 19
Mi, =M= — T2,
1—2
Puc. 8
Cumemenve puxTusnod onop 2: o vacobod Npomub vacoboi
6,_, cmpesnke cmpesKky
3 3 it
Moy =My = +—F—;
1-2
6/, _3
Mis= My o= — -
2-3
H T I Puc. 9

CMelnense ropH3OHTAbHON QUKTHBHOR ONOPH O

6/ T T 7/
M;_m=M;_n= -II m , I 2 IJ /
n—m / I+
HanpuMmep, Aas cBaH 1—6 5+ 4
T §F+
M?-—G == Mg—l = 4 _l'———'
1—6 Puc. 10

rje n-— HoMepa ya3J/IOB;
m —— HOMEDa HHXKHHX OTOp CBaii,

Ilpamevannme. IIpH HAIHUMM B KOHCTPYKUHH DaMbi KO3JOBHX H IOJYKO3JIO-
BHX OMNOP yC/AOBHas TOrOHHAs KeCTKOCTb j,_,,H MOMEHTH 3allemiennaM;__ ompe-
ReAIOTCA /18 KaXAOH CBaH He3aBHCHMO OT ee HaKJIOHA MO HPUBENEHHHM (GopMyaam.

Onpedenerue MOMEHTO8 3QUIEMAEHUS U MNOREPEURbIX CUA OT BHEWHel HazpysKu.
[Ipu onpenesnieHHH MOMEHTOB 3alleMJ/IeHHS BO BCEX y3Jax paMbl BBOJHTCS YCJOBH2s
aafienka. KaxAuf npojerT PHreis PacCYMTHBAETCS KAaK OJHONPOJETHAs 3alieMJeHHAN
6ajka. IlomepeunHe CHIH Ha ONOPAX ONMPENeNSIOTCA RIS NPOCTHX ONHONPOJETHBIX
6anok. 3arpyXeHHs Y3JOB BOCIPHHHMAIOTCA onopamd (cM. pHC. 6, sarpyxenms 1
u 2).

)tbopmynu I/ ONpefe/eHHAs] MOMEHTOB 3alleMJeHHS H NMONepeaHHX CHA AJdA 3a-
rpyxendft (cM. pue. 6):

3arpyxense 3

a) P=f0rc P=10re¢

P
4 - MYy =+ ——(a, b + a,b3):
1% + 2 0,
a . 4
P
2z | & M3y = — ——(ai by + a3 ba);
Lrey 1-2

Puc. 11
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&') P=10rc P=fire

%f bit 2

' 8,
lr-g j‘

Puc. 11

3arpyxense 5 (KOHCOJIb)

7= /ﬂrtiM

I,
e

Pruc, 12

sarpyxesne 6

a) + g=107e/m
I

l1-2

=107
.5)+ gmre

1 Li-

Puc. 13

3arpyxenne 8

a) g=1d7c/m
+

AR IHIHE R
11 a ¢ a /z
{r-g
L >

b =1

)+ 7 /M _
JIRESEN

;;}Za c a 22
L1z
Puc. 14

~¥°

M, = M, = 4+

P
QP2 =+ 7 (bs + ba);

03 P
Q1= -
1

a?
M[ 0———12—;

O

15_2——(]!1

Ml—-2-" g‘s—lzj: T 12”7

‘111—2 .

Q1 2—Q2 1=t

c
Ql—?“ 2— 1—i’—q2—:

" (@, + as);

2
g
T

-2
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sarpyxeHne 9
) =fdre/m
o, gt/

U Mo =+ 5= (3 — 0785 )s

2 c J 3 ly_3 23
l3-3 9 gc? ¢ 2\,
M3——2=‘”—”(3—‘4 -+ 1,5‘2_—>,
6 Iy s 2
5}+ g=1are/m_ N
. 2—3 = T 212—3 3
Hel o T o 4ol — 05
= Q3—2 = — — .
lz-5 l 2-38
Pauc. 156

Onpedenenue xoadpuyuentos pacnpeGeseHus u onopHslx MomenTos. ONOpHHE
MOMEHTH B 3JIEMEHTAX DPaMHON KOHCTDYKIHE OHPejesgiOTCA INPH MOMOWM pachpe-
IeJeHHsT MOMEHTOB 3alieMJeHHS OT BHEIIHHX HAarpy3oK H OT eAHHHYHHX CMelleHHH
no wMmerony Kpocca. HeypasHoBellleHHHe MOMEHTH HA NPOTHBOMOJOKHHX KOHIAX
9JIeMEHTOB PaBHH NMOJOBHHE YpaBHOBEIIEeHHHX MOMEHTOB.

Pacnpe/iejieHAe HeyPaBHOBEIDEHHHX MOMEHTOB NPOH3BOJAHTCS HPH MOMOINM KO3d-
(HIMeHTOB pACHpeliesieHHd, onpelelsieMHX 110 popMyJie

rie kn_m‘,— K03t GHUKEHT paclpefesieHHst LA SJeMeHTa n—m; y3na n;
Jne m; — MOTOHHAS JKECTKOCTD 3/EMeHTa N-—M;

2 jys— CYMMa TOTOHHHX ¥KECTKOCTefi 3/IEMEHTOB, CXOASHIAXCH B y3le 1.
CymMma K03p(HIOHEHTOB paclpefieieHHs BCEX 37€MEHTOB, CXOAAMIAXCH B Y3Je,

paBHa eJXHHHIE.
KoapduuneHTH pacnpenesieHAs] B y3lax paMH (cM. pHC. 7) ompenenasiorcd HO

popmyJiam:
ya3ea 1t .
J1—2
k —_—) = -
1-2 et Ji6’
Ji—s
Ris = — -
S s
Ri_o+ Ri_s=1.0;
yaen 2:
Jo—1
Ry = = - T H
Jo—y tJs_5tJ2_3
Jos
k?_s == 2

Jog+Jp5tia3’



Jo—3

ko3 = : —
=3 J21 +]2—5+-]2-—-3

ko1 + kos+ ka-3=1,0
HT A

MpuMeuanne [Ipy HaiumuHH B y3je KO3JIOBOH HJIH IOJNYKO3/IOBOH ONOPH
KaXJ1as Chas FBJAETCH CAMOCTOSTEIbHHIM /IEMEHTOM Y3ia, MJIS KOTOPOro ompeens-
eTcst KO9((pHIHEHT pacnpeleseHHsl.

Tocne onpene’eHus ko3(Q@HUNEHTOR pacnpefieleHHs TNEPeXOlsiT K ONpeaeteHHI0
OMOPHHX MOMEHTOB MYTEM DaclpelejeHHs: MOMEHTOB 3alEMJIEHHS.

[lpr GosbIIOM KOJHYECTBE 3arPyKeHHH DPEKOMEHIYeTCs COCTAaBHTh AOMOQJHHTEJNh-
HYIO TabJHly, B KOTOPOH pacmpelensioTcss yCJIOBHbie HEYPaBHOBEIIEHHHE MOMEHTH
saleMJenus, m=100 KkKaxJoro ysjia paMHl. PellleHHe TaKHM CIOCOOOM IIPEACTABJEHO
B Taba. 3 ¥ 4. B Taba. 3 pacnpesesieHH ycJIOBHHE MOMEHTH 3aleMiIeHHs, m=100
Kaxnoro ysjga. B TaGa. 4 onpenensioTcs ONOpHHE MOMEHTH OT eAHHHUHHX CMelmie-
HU# (QHUKTHBHBIX OMOp H OT 3arpyXKeHHAH YMHOXXEHHeM YCJOBHEIX ONODHHX MOMEHTOR
H3 Ta6j, 3 Ha KoapduIHEHTH k;, PaBHHe OTHOIICHHIO CYMMH 3HAuYeHHH HeypaBHO-

BelIEHHHX MOMEHTOB B n-M y3Jie EM,fkm K 3HaYeHHIO YCJOBHOro Momenta m"==100.

Ilpa neGosplIOM KOJMHYECTBE 3arpyXKeHHA ONOPHHE MOMEHTH MOXHO ONpeleNsiThb
HENOCPeJICTREHHNM pacnpejefieiHeM MOMEHTOB 3alLeMJCHHS OT CMeIleHHs (QAKTHBHHX
onop H 3arpyXenHi. Taxko#l cmocob pacuera mpexacrasjieH B TaGa. 5. B mefi nana
CXeMa pacnpefle/leHHsi MOMEHTOB 3alieMJIeHHs OT CMelleHHs (QHKTHBHHX onop 1, 2, 0
H OT 3arpyKeHHi 5 u 9. AHAJOTHYHO MPOMSBOJAMTCH pACHpPeje/eHHE MOMEHTOB AJS
BCeX IIPYTHX CJIy4aeB 3arpyKeHHHd H CMelleHH# omop.

Onpedeserue nonepewtuix cuar 8 pucese U Ceasx NPOU3BOAUTCH Mo (GopMyaam:

a) oT BHEIIHMX Harpy3oK

i nn+1+Mn+1n
-Qllr.,ﬂ-i-l: / +Qﬂﬂ-rl?
n,n+1

6) OT eJHHAYHLIX CMEIIEeHHH q:HK'rmsHux onop
(1
ko rz n+l + M n+l, n

n,n+l = )
! ln, n+l

i
rae M,’Bn+1H M,&L"—onopuue MOMEHTH! 3JIEMEHTa n, 7+ 1 OT BHEUIHHX Harpy3soK,
nprauMaeMee no tabi. 4 mwim 5;
M:¢n+1 H M:$1,n— OTOPHHE MOMEHTH 3JieMeHTa 1, n+1 OT eAHHHYHOrO CMellle-
HAA (QHKTHBHOH ONOPH &;
ol .
Q. 41— TOIEPETHAS CHJIA OT BHEINHel HAIPY3KH B 3JeMeHTe n, A+l

IpH WAPHHDPHOM ONHPAHUH €r0 KOHUOB (T. . IJI OAHO-
nposieTHOH OajkH, cM. puc. 11—15);
{; pp—ANHHA 3J€MeHTA 11, n-+1;

{— HOMep 34arpyzKeHHs.

OnpejpeneHte nonepevHHX CHJ NpeJCTaBJeHO B Tabu. 6.

Onpedesenue peaxyui. Peaxuun GHKTHBHHX ONOP OT €IMHHYHHIX CMeLlEeHHH
onpeaeasiorcd no hopMyaam:

a) 7S BePTHKAJBHHX ONOP 7 OT €JHHHYHOrO CMEIIeHHsi QUKTUBHOE ONOPH K

K¢ K .
Tpg = Vnm 1 n,n—1"— Qn:pn+1 ’

6) 478 TOPH3CHTAJbHOA ONOPHl # OT €AHHHYHOrO CMEMEHAS (QUKTHBHOA ONOPH K

ZQﬂm)

191



G61

Pacnpenenenve ycAoBHOro MOMEHTA 3ameMAeHus m==100 Tco™

Ta6bauwna 3

Yanu 1 92
DneMeHTH K(;Iﬁ%m’ 1—6 1—2 2—1
Koapduuuents
pacrpeneneHus 0 ki-s kg kg
1 2 3 4 5 6
uka 1 [m'=+100] b=0,5a,
ay=—m'k;_s Qg == —mRy—» by =—bky_,
Luxa 2 #:=0,5bs b;==0,5a;
Gy= —azki_s as = -—03ki-2 by = — (bat-by) ko
% ~| Uuka 3 a6 ==0,5bs byo =0,5as
Zes
[
= > a7 =—aeki—s Qs =—0aski~2 byy=—(bio+be)ks_,
Hukn 4 as =0,5b11 b1s=0,5an,
Qo =—0sk ¢ an=—0aoR-2 bio=—(bis1b1s) k2,
YcnosHbe . 1 .
OINIOpHHIE mi_¢g=2 Qjrp.4 my_o=2 Qyrp.s Mmy_1=2 birps
MOMEHTEl
Tposepka mi_g+mj_y=—m'=—100



29y N sexeg Bl

€61

Tlpononxenue

Yain 2
DJeMeHTH 25 23 3—2 3—4
KoathHuneRTH
pacnpesesieHns ka5 ka3 ka2 ky—s
1 2 7 8 9 10
Huka 1 ¢=0,505
by ==—bky_s by=—bRgo—s Ci=—CRa_y Co==—rCh3_,4
LIHKJI 2 b4 ::".0,551 Ca =0>,5b8
by =—(b4+b5) ks by=—(ba+4b5)ks—3 Cam=—Caks_3 C5 = —Caky—4
o uHKJI 3 bg =0,554 Cg =0,5b13
3
=a 2
§ [ by =—(b1o+bs)ks—s bis==—(bio+bo)ks-3 Cr==—CoRa_» Cg=—Ceka—4
1Iuka 4 b14=0,5¢; Co=—0,505
biy=—(bis+bis) ka_s bis=—(b154b1s)k2_s Clo=—Coka_» Ci1==—CoR3_4
Ycnosnbie 1 1 1 1
OMOpHEIe my_g5=2 byrp.7 my_3=2birp.s m3_g=2 Cfrp.o m3_q=2 Cirp.10
MOMEHTH . :
1 1 1
Iposepka my_y-+my_gtmy_3=0 mb_g +ml 4 =0



¥61

IIpodoaxenue

2 4 5 6
Iuxn 1 a=0,5b,
d1=——ak1——8 a2=—ak,_2 b|=—m2kzﬁ|
| ) b4=0,5[12
Laxa 2 0,566
s =~—agki_¢ as==—0agk,_, bo=— (batbs)kr_,
b9=0,5a5
uHKJI 3 273 =Q,5b||
E N a7=—ask1_e a8=_a6kl-—2 b|l=—(b9+b1o)k2_|
$ o 1
[
s >
M 4 a5 =0,516 b1e=0,5as
Q1o =-——£19k1-o a =—agk1_2 b16=——(b|4+b15)k2—1
YcnoBHbE \
OTIOpHELE m?-—6=2 Qyrp.a m12_2 =3 Qirp.s mg_,]:E bi rp.6
MOMEHTHL
Tposepka m¥_6+m?_2=0



OKonyauue Taba 3

+£1

pt )

2 7 8 9 10
Huxa 1 [m*=+100] ¢=0,5b3
by=—m2kq_s by=—m2ky_3 Ci=—Chks_y Co==—Cka_,
Lukx 2 bs=0,5¢, ¢3==0,5bs
by=—(bstbs)k2_s by=—(bs4-bs5)ko_3 Ca=—C3k3_; Cs=—Csk3_4
é <: HPIKJI 3 b|o=0,504 Cs=0,5b;3
=
(] 0
= biy=—{(bo+bi0) ka_s biz=-—(bo+bi0)ka_3s C7=—Csk3_, Cg=—Csk3_4
Iuka 4 b,5=0,5¢7 Co=0,5b15
b7 ==—(bis4-bi5) ka5 bis=—(biatbis) k23 Cro=-—Coks_, Cn=—Coks_s
YcioBHbE 2 2 9 2
OMOpHHIE my_s=23 birp.z my_3=23byrp.s Mm3_o=23 Crrp.o mz_4=2XCrp 0
MOMEHTH
2 2 2 _ 2___ 2 2
IMpoBepka my_y+mg_g+my_3 =—m?=—100 m3_ot-mz_4=0

Mpumewanne ABanoruyHo pacnpefefisioTCH MOMEHTH 3ameMJeHHs yaia 3,



OnpepedieHne oNOPHLIX MOMEHTOR

Ta6auwa 4

onopul 3

Yauu 1 2
DreMeHTH Konconn 1—6 1—2 2—1
1 2 3 4 5 6
1 1
5 M3, M,
=
@ M
E.—. ky= 'Tt')ﬁz' kam]_g fam}_y kumy_y
52
3, M3
2—-1 2 2 2
§ % ky= W kzml_s k2m1_2‘ kzmz__l
g Onopxbie MOMEHTH! 1 . .
qi,f oo 2322 M® =3rp4 MP,=2rp5 MP =3rp6
S NOPHbIE MOMEHTH! ! 1
B TpYHTe Ms‘£1=0:5M1(—{6
2 2
= . MiZ, M3,
Z by = M kum! !
E =100 s Fimti—p famy_y
MO 3 3
My _+M_ 2
E:g_ ko= _2—-1t 23 k2m|_6 kgﬂ’l?_\z kzmg_l
5 100
= B
O 3 3
% kya= A/;?);)Q kam _g kam ?_4 kamg_l
[
3 OnopHele MOMEHTH M —¥rp4 M®,—3rp5 M2, =Srp6
B yajax 0 2
OnopHble MOMEHTH M6d11=0,5M1q16
B TPYHTe
Cwmeine-
uue bHkK- 0 N
THBHOA MOPHBIe MOMEHTHI OT CMelleHHS (UKTHBHOH ONOPHl 3 ONPEReNsIOTCA aHaJOTHYHO



Mpoanonxenue

Yaast 2
DneMeHTH 2—5 | 2-B 3—2 3—4
1 2 7 l 8 9 10
”
2
& M] 1 1
E-—- ky= —l:')'(_)} eyl kymy_g kimg_o kim3_4
S 2
e M2, . 2 2
§ g ko= 1361 kam}_g kam3_g kamy_q kamy_4
OnopHele MOMEHTH =
E pzﬂysnareﬂ M;q_’s =Zrp.7 . M;?.3=2 rp.8 Mm) =29 M3 g=Zrp.10
o OnopHbie MOMEHTH! 1 10 _
B IpysTe M, =0,5M2 M2 ;=05M,?
M32_3 M(:;?—?
3 M} 1 1 1
% ky= —1%%-2 kimy_s keymg_g kimy_s kymg_4
B
X M3 M 2 2
22 | ke __2_—_%%—_3 ks kam?_y ham?_, ka2,
=]
8]
=0 MS
3 3—2 3 3 3 hamd
& hy= —22= kam kamy_ kamy_ sM3_4
g 3 100 M5 2-3 3—2
3 2
© OnopHele MOMEHTH M¥  —=3rp7 M; %, =328 M®,—Srp9 M¥, =rp.10
B ysJaax ) 5
OnopHue MOMEHTH MngQ =0,5M 22‘115 M4¢ 3==0,5M3 4’
B IpyHTE
CMere-
HHE (HK- OnopHble MOMEHTHl OT CMeUeHHs (HKTHBHOM ONOPH 3 Ompeje]sioTcss aHa-
THBHOH JIOTHYHO,

onopur 3
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Mpornoaxenne

1 2 3 1 5 6
0
Mg
st Ma_
] hy= '%T)—G kimy_g kamy_y " kamy_y
=]
= E MB
1=
8 hy= 28 kam} kam? ka3
= 2= 60 3 —¢ 2y —2 2ty —1
e K
o B M3, 3 3
%O § k3= W kaml__s kaft?__2 k3m2_1
HE=
28s 0"”*;“;3}“::}:“"“ M =Srpa M, <=Z1p5 M, —Srp6
Oo— -
0 0 0
B, =05 080 o+ 12
33 3
M33 M1—2 MQil
& k 1-2 frd 1 1
E 1 100 1M g kymy_g kimy_y
3
% = M3, bom 9 2
N = o0 2My_g kami_y komy_,
—
. Onopuule M
k] nopi ;sn:reﬂm MP® o =Zrp4 MP ,=31p5 MP =5,
Onopxble MOMEHTH p __ 3
B rpyHTe MP =05MP ¢
5
M2,
[ 53
= My~ 1
Em ky= iC ham_g klmll__g knm;_l
% Onopi;bl;ax:;aemu M® =M M3P g =hym}_g MP, =km]_, MP | =km}_,
M OnopHble MOMEHTH

B IPyHTe

5
MP  =05MP g
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OkoHvyanue Taba 4

1 2 7 8 9 10
M30 M30
3 2—3% 3--4
P ky= —1-%-5—6 kim}_g kmy_s kimy_s kim}_
[ Re]
R M2 .
E §.:‘="' ko= -T%-B-s k2m‘22__5 k2m§_3 kam?,_g k2m§_4
'e'bg 3
M
‘%o 5 by= ﬁ* kam3_g kam3_, kam_g ksm3_,
@ ae
& OnopHble 0 0 0
g % it pB ysx:reHTbl 0£42‘£5 =2 r;()).? M2?,3 =2rp8 Mgﬂ_)Q =2 1p.9 ngl4=2 10
— 3 0b __ 30
© OnopHble MOMEHTHI Ms=s 0,5§)M2_5+ M4—3_065(M3*4+
B T'PYyHTe +M‘5_5) +M 3<34)
M 1 1 1
z foy= ___1002 kimg_s kimg_g kimg_s kum}_y
= 3 2 2 2 .
g p— M2l kamy_5 katnz_3 ka3 g feaiy g
= 100
(=%
5 OnopHele MOMEHTH 3p 3p 3p 3
® pB yanax My~ s=Z ro1 My 3=Zrs M3y =Zrpo MP =30
OnopHele MOMEHTH 3p __ p 3 3
B TpyHTe M2, =05M)" M 3=05M30 4
10
(] M53
= _ Moo 1 1
E k= 100 kim s fumy_3 kimg_ klmzl,-,;
> OnopHble MOMEHTHI 5 _ 1 50 —pkml 50 —pml 5p g, 1
£ B yajax My~ s=kim;_s My—g=himy_s My—y=hims_, My y=himy 4
o OrnopHble MOMEHTH

B IpyHTe

MP 5y =0,5MP ¢

M3P 3 =0,5M524



Pacnpeneneﬂue HeYPaBHOBCUICHHBIX MOMEHTOB 3allieMJIeHHS

Ta6auuna 5

Yaiu 1 2
DeMeHTH Koxcons 1—0 1—6 1—2 2—1
KosdduuneHts
pacnpeseeHus 0 ki-s ky—2 ka-y
L] 3 " 5 6
1
Mi_, M3,
ukn 1 b=0,5a,
a =—M:1ﬂ_2kl—6 d2=—M?}_2k1—z bx==—-(Mgl_1+b)k2—|
a3=0,5b,
o= uka 2 b5==0,5as
5 %""‘ Ay =—0ask ¢ Qs =—0ask (-2 bo=—(bs+bs) ks,
S=2
2E£2
O & g Qs =0,505 b10=0,5a3
Huka 3 :
a7 =—agk,—s ag=—0ask1_s by=— (b1o+bo} k2,
OnopHule : 16 10
MOMEHTH M =%rp4 M?9=2r1p5 My? y=21p6
B yaniax
OnopHule
MOMEHTH! Mé‘ﬂl =0,5M}“16
B IPYHTe

[Mpumeuanunsda: 1. Pacnpenenenne

niaercs omopa k.

HeypaBHOBELIEHHHX MOMEHTOB 3alleMJeHHs MZ’_‘M HayWHAIOT C Y3Ja, B KOTOPOM CMe-

2. 2 rp. { —cymma 3HaueHH#t i-ro croabua B npejesax PacCMaTPHBAEMOrQ CMEIUEHHA WJIH 3arpyKeHHs.
3. Iposepka — cyMMa ONOPHBLIX MOMEHTOB B yaJe PaBHa HYJIO.
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Tlponoaxeune 1a6a b

Yaau 3
DJeMeHTH 25 2—3 3—2 3—4
Kosdpduuuenrs
pacnpepeneHHs ka—s ka—s ka2 ks
1L 7 8 9 10
=0,5b
Huka 1 c=0,56
by=— (M3 +0) 25 | bo=— (M5 | +b)ky_s ¢y=—chs_s Cym=—Chs_.
bs=0,5¢, c3=0,5b
Huka 2
br==—-(bs+bs)k2—s by=—(bs+b4)ka-s Ca=—Csk3_» €5 ==—Caks—s
$% —
ga
ZEZ bo=05¢, cs=0,5b1
5 55 Huka 3
big=—(bio+bo) k25 bia==~—(bio+bs) ko3 Cr=—Cek3_, Cg==-——Cgka_
OnopHele
MOMEHTHI M;‘_’;s =2rp.7 M%‘Bs =2rp8 Mégg =3rp.9 M;]3(£4 =2rp.10
B y3jaax
Onopanue 16 10 1o 1o
MOMEHTH M5_2=O,5M2_5 M4_3=0,5M 3—4
B TPYHTE




INponoaxenue

2 3 4 5 6
2
MiZ, Mgg—l
Huka 1 a=0,5b,
a, =~—(M13?_2+[1)k1—6 Q2 =3 =m (M?2_2+a)k1—2 b1=—(M;2_l +M;2_3)k2—1
I a3 =0,5b¢ b, =0,5a;
HKJI 2
ay= —Qazky—¢ as=—ask-3 bg=—(by+bs) ks,
L= )
§El
5 5' g U 3 a5=0,5bu b9=0,5(15
@7 =—aski_s as=—0ask;—2 bin=—(bo+b10)k2—
Onopunie .
MOMEHTH M®, —Srp4 Mi®, =31p5 M3 —¥rp6
B yanax
Onopuue M2 M2
MOMEHTH 6 1=05M "¢
B TpYHTE




Ilponoaxenue
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2 7 8 9 10
M3, M7,
L‘=0,5bs
Huka 1
— —— 32 5 0
b= 32(M2—l+ b= (M2 1+ M52 5) s = (M52 +0) b2 Cr=— (M52 o) ks
+My~ 3)kaos
bg =0,5C, Cz=q5ba
Huxa 2
. br=r—(ba+bs)ka—s by=—(bs+bs)k2-2 Ca=—Cska_» Cs=—Csks-4
£ 2
U m
ER-R]
E E g b 0,56
g =0,5 ce=0,
Oso Huka 3 10=0,5¢4 ] 13
byz==—(bs+ b10) ka—s bis==—(be+b1o) ka—s Oy =—Cok3-2 Cg=—Ceka—1
Onopuue 2 ) , ,
HowenT MP® =%, MR, —3rp8 M, =Zrp.9 M3y =3 1p.10
Onopuse 2 ” " "
MOMEHTH M2, —05M%° Mg? ,=0,5M5%.
B IpyHTe 5-2 -5 4-3 3—4



ITpononxeunne

1 2 4 5 6
MY
uxa 1 b=0,5a,
a,=—Mi’0_Gk|46 aiz—“M:;(lﬁkl—Q b1z——(M;(l5+b)kz~l
a3 =0,5b, bs=10,5as
Waka 2
SQE Qy=—ask,_s as=—ask,—, be=—(bs+4bs) ko
e
oS8
0B E
ﬂ:;:é § as=0,5bs b0=0,5as
g & Luka 3
(SR ‘ Oy =—0asR1—¢ ag=—0agky—2 byy=—(bio+bas)ka_y
Onopuute o o
omeH M =% rpa M¥,=%rp5 M, =%rp6
Onophue 0 ,
MOMEHTH Mg'gl =0,5(M3%, +Mllg-6)

B TPyHTE




IIpoaoaxenue

2 7 8 9 10
0
Mgn—S M§—4
Huka 1 ¢=0,5b;
0
bi=—(M_5 + bym— (M5 +b) kas (e (ML 4V kss | Com— (M gtC) b
+b)ka-s
bi=0,5¢ ¢3=0,5bs
a - HKJI 2
€% a br=—(bstbo)kr-s bs=— (bs+b4)kz—s cy=—Csk3—3 cs=—C3ka—s
=
Sz 8
$2§
553
§ 28| ka3 by=0,5¢c4 c6=0,5b,3
)
O £ bio=—{(bio+ bis=—(bi1o+bs)ks-s Ccr=—CeR3_2 Cca=—Ccka_4
+-bo)ks_s
Onopuue
MOMEHTH MR =5, MY, =Srp8 M®. 39 M, =3 rp 10
2—5 P 2-3 32 P 34
B yaJaax
OnopHue b __ 30
owenrs | M52 Mt M =050 M2,
B TpyHTe +Mg_5)



[MIpolonxeHnue

1 2 3 4 5 6
5
My,
b=0,5a:
Lugn 1
a1==1-—-M?‘10k1-5 ag=——M§3_0k|_2 by==—bka_y
a3 =0,5b, bs=0,5ﬂs
Huka 2 .
v ay=—0askis as=—0ski_3 bo=—(bs+bs) ka1
&
i
%
E as=0,5b¢ bio=10,5as
] Hukn 3
a;=—ask1—¢ ag=—0aski—2 biy=—(b1o+be) ks,
Onopuue 5 5 5
MoMenTH | M P — M MP o =3Zrp4 MP,=Zrp5 MP =216
B ysnmax
OnopHue .
MOMEHTH MEP  =0,5M {P ¢

B IpyHTe
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Tiponoanxecune
2 ! 8 9 10
¢==0,6b3
Iluga 1
by=——bky_s by=-—bky_3 Cy=—Chs_2 Co==—CR3_4
b:=0,5¢, cs=0,505
nka 2
br=—(bs+bi)ke-s bs=—(bs-+ba) ka3 Co=Cak3—p C5=C3ka_4
)
QJ
5 bo==0,5
% 9=0,0C4
* =
= Laxn 3 c6=0,5b13
5 biz=—(byo+bo) k2-s big=—(b1o+bo)ks-3 Cr=—Cgk3—2 Cg=—~CgR3_4
OnopHHe ; ]
MOMEHTH MP  =Zrp7 MP 3 =3rp8 MP,=Zrp9 MP =% rp.10
B yaJlax =S P
Onopuue -
» rpyre MLy =05M2 s ‘ MP ,=05M 3P,
B IpyHTe




80¢C

[MpogoaxeHnue
1 2 4 5 6
Huxn 1 a==0,50,
a1=—ak1-e a2=——ak1_2 b1==-—(Mga_3+b)k2._1
a3 ==0,5bs bs==0,5a:
- Uugan 2
ay=-—aski—s a5 =—aski—y bo=—(bs4-bs)ka—1
o
[
=
s 25=0,5b, be==0,5as
%
2 Huxa 3
0% ar=—ask s Ag=—ask;_2 biy=—(ba4-by0)k2—1
OnopHute
MOMEHTE M?ﬂs =3 rp.4 M?"_Z =2rpb Mf}&l:z rp.6
B Yy3Jlax
OnopHue
MOMEHTH!

B TpyHTe

¢ 9
MP , =05MP ¢




2ov ¥ sewee ¥l
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OKoHuyaHHC TaObJa

7 8 9 10
M, M2,
Haxa 1 b =050,
bym— (M3® 5 +b)ks—s|  ba=— (M3 3+b)kos cr=—M3 s Com M ks s
bs==0,5¢4 ¢3=0,5b3
Huka 2
by=—(ba+bs)kas bg=—(bs+4bs)kas Cy=—C3ks—s Cs=—C3ks_4
(=2} —_
£
=
3 b10=0,5¢; cs=0,5b3
£ | wuxns ‘
g bia==-—(bsF+bio)ks- 5 biz=—(bot+bi0) ko—3 Cr=—CeR3_2 Cg=—CsR3_4
OnopHue
MOMEHTH MP =3Z1p.7 MP  =2rp.8 MY ,=%rp.9 MP ,=31p. 10
B y3nax 3.
Onopuuie 90 9p o .
MOMEHTH M52, =05M"; MP 3 =05M;",
B TPYyHTe
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OnpeneneHne NONEPEYHLIX CHJ

Tab6auua 6

Vaau 1 9
1—6 1—2
DJieMeHTH Kencoas 1—0 1 — P |
Hauna aneMenTos li—e li_y
1 2 3 4 5 ] 6
1
M®g 1
1
M leb—Q M2g1
1
CwmelieHne MG‘BI
¢duKTHBHON
onopH 1
b o+M? Mi® 4+ My
Q Ql 6= "'“"‘E il Q%(E "—"'———"'—-l 2 2! Qéc_pq ‘=Qiq_)1
11—6 ll-z
Io Bropoft H caeayoWHM onopaM TabaHIA 3aN0MHACTCH aHANOrHIRO
3
Mi® g \
3
M M, MP
3
M,
3arpyxenne 3 . . 5 , \
MP L MP M3P o4 M3P M A
Qzlsp.ﬁ"—" L0 e Q:ig.2‘= SR + Qg"_l— ML S il 033_1
Q li—sg li—2 Uiz
402,




11z

V1

ITpoapoaxenue Ta6a 6
Yanau 2 3
DileMeHTH 25 23 3—2 3—4
5—2 4—3
Huauna snementon la_s I3 ls-4
1 2 7 8 9 10
1
Mé(tis . ) M3¢i4
M MQ(ga M3¢i2
MO Mi®
CMemenne -2 -3
¢$hUKTUBHOM
onoph 1
M s M M o+ Ml 10 _ MEP A,
Q Q;(xis“‘ 5 82 Q‘z(g;;:‘ 332 Q};‘EQ = ngd_)a Q3ﬁ4=
Ios [ la—s
Tlo BTOpO# U cjenyOIKM omopaM TabJHia 3aNoJIHAETCS aHaJOIHYHO
3P
MP . M3y
M ME M5
3 3
ML, M 4
3arpyxenune 3

3 3
MP + M2,

3p
Q2—5“’ i
2-8

3 3
MP 4 MPF,

12—8

3p __
Qy s=

3p 3
03‘1«2 = sz_a
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[TpoaonxeHHe

1 3 l 4 5 6
5
MP g
5 5 -
Mo Mfgz mMP
5
Mg?
3arpyxenune 5
M3 4pmBe M L M5
5 05 5 1-6 6-1 5 1-2 2--1 5 5,
Ql‘iO: Ql—o 01‘3-6= _—-T;T le-z" T— 02%“ 01‘-’-2
9
M
[ 4)
MP, M2,
9
Mg,
3arpyxenue 9
MS)p ~—}—M9p MQp +M?p
9 1-6 6—1 9 1-2 21 (Y 9
Qlg= ———— Q= ——— Q‘)‘ll: Qr

Lis

Ly




]
—
w

IIpononxenue

1 2 7 8 9 10
M5P M5p
2.5 3 4
5 5
" M M 4 Mg,
5 5
g Mg_ Mg 3
[
%
>
oy
@ + Mm% MEP 4 3P . M§P4+M§p3
o | o= st | g MM, Q3= Q3 Q4= ——
2—-5 23 3-4
9 9
MP 5 MP 4
9 9 —
o | M M 5 Mg?
9 9
g MP, MY
% -
-~
(=¥
g 9p 9p 9p 9p 9p
g MP 4+ MZP MF + M3 PL+MP MP 4MP
Q Qgp—5= 5 5~2 Qg,_ —3 3--2 +Q2 3 Qg[{?_ -3 32 +Ol)() gg4= 3—4
lo—s [PJ 12_3 Is-4

[To BceM ocranbHBIM 3arpyeHuam Taénuua 3anoJiHsercs aHaJorudHo

ke

IIpuMeuanne, 3HAYEHHHA ONOPHHIX MOMEHTOB M,, m B My

TIpHHHMalOTC 1o Tabs1, 4 WM 5.



rae
;‘;fi,"_l H Q;,“l;, 41— TIOMepednALle CHAH B /eMeHTe DHTeJisl y3ila n OT €ZHHHYHOro
CMellleHHst (GDHKTUBHOA ONOPH K;

"‘3’ ' — TONEPeUHHe CHIIH B CBASIX OT €AHHHYHOTO CMeNIeHHsS GHKTHBHOA
ONOPH K;

V m— BePTHKA/bHAs peakuyus CBaH B y3Je 7 OT CAHHHYHOTO CMeIeHHs
$HKTHBHOA ONOPH K, ONpefeaseMas ¢ ydeToM AedopMauuu Ma-
TepHalla CBaH H ynpyrof MojaTJHBOCTH CBaH B rpyHTe mo ¢op-
MyJsie

K 1
s
0
v EF
rae  Ho— cBoGogHasi AJHHa cBaH (OT 3afeJIKH B POCTBEPKe 10 NOBEDXHOCTH TPyH-
Ta), M;
F —naomaab ceueHHs CBaH, M2;
v — ynpyrasi MOAATJUBOCTb YacTH CBaM, HeJHKOM 3a0HTOH B TpPyHT, paBHas
0,4N, 1c/MM;
N —mnarpyska na cBaio, nonydeHnas B Hadaje JaHHOI'O pacyera.
Peaknun 0T eAHHHYHOTO CMeEIXEHHS OnopH 1:

1= 6+Q1—0—Q1 “23
1
Iy =Q;21~Q2?3;
f31= g2*’0;

= Q{lgs + Qigs + Qé& .

Peaknupy OT eA¥HHYHOTO CMelLIeHHS ONOPH 2:

2 20
ris = ¢1>0 — Vi—2;

"22=V1 5+Q2-—1 Q? 35
2 .
T3y — Q3¢—’2 -03;
2

Iy = Q1—6 Q25+ Q3%,.

Jlas crexylOmux onop peaknHM OT eXHHHYHBIX CMelieHHH ONPeNessioTCA aHa-
JIOTHYHO.

ITpumMeuanue Ilpu HanuuHU B cxeMe paMbi KO3JOBBLIX OIOP ynpyras MOAaT-
JIHBOCTb PAacCMaTPHBAEMOH KO3JIOBOH ONOPH B BEPTHKAJbHOM H TODH30HTAJbHOM Ha-
IpaBJieHHH Y9YHTHIBaeTCs NpPH OOpejelieHHH PEakmuii OT BepTHKAJALHOTO CMemlleHHd
y3/a, B KOTOPOM PacloNOXKeHa JaHHasd KO3AOBas ONOPa, 2 TaKXKe B PEAKHHSX OT cMe-
IReHHs] TOPH3OHTAJLHOH (PHKTHBHOR ONODHL.

Hanpramep, 3aMennM B pacueTHo# cxeme (cM. pEC. 7) B Yy3jle 3 BepTHKAJbHYIO
cBal0 3—4 K03JI0BOH omopo# u3 cBait 3—4 u 3—4’. Torna peakuul B onopax OT efH-

HHYHBIX CMeIleHHH onop 1 ¥ 2 onpefensiorcd, KaK yka3aHo Boie. Peakunu 0T cMelle-
HHSA (GUKTHBHOE OMOPH 3 ompepetsiorcs mo dopMysaam:

3¢
ryy = Q3% — Q%

3
Ty = Qg‘gl“ 2(33;
214



rog = Via+ Vig + Qi —0;
ros = Hi—s — Hi o + Q%5 + Q5.
Peaknun or cMmeilleHHst QHKTHBHOA onops 0 — mo ¢popMynam:
Fio = (I)EO — ?(22 3
Fao = 082 — Q2%s;
rso = V34— Vi s+ Q,—0;
Foo = Hi_a + Hi—a + Q126 + Q3%5.

3zneck cocraBasioliHe ynpyrofi NoAaTAHBOCTH onpelensalorcs no GopMy.aam:

B cos? a;
Vos =5—
3—4
cos?
Ve = S,
34
cos a5 sina
Hi_4= V3 4= —2—1+;
ky_4
€OS a3 sin a
Hgﬁll' = V;;_4r == —-———2—__2— *
Ry_ g
r sin? a,
Hiy_4==>"—>;
ky_,4
r sin2 a,
H3 ¢ =~ ;
3—4
& 1 + Hyg 4 .
3—4 Yaa EF
k 4 = .—1-__ - ﬂfo'a;q'
3- V34t EF

Janpuefimuf pacueT, BKIOYAIOIHI KO3/I0BHe ONOPH, He OTAMdaeTcs OT paciera

paMBl Ha BepPTHKaJbHHX CBafX.
Peaxiiuu B onopax OT BHEWHHX Harpy3oK ONpeflesfloTcs no GopMmyaaM:

a) IJs BepTHKAJbHHX ONOP n
Tn = rizl,,n-l - QII:I.’n+1 )
6) Aas ropuscHTaAbHOH onmopu 0
ry= 2 Qfgm B

3arpyxende 1 (ysmoBoe, cM. pHC. 6)
ri=P'=—100 1C, I

3arpyxenne 2 (y3sioroe, cM. pHC. 6)

w.,
I
e
i
~
-
I
=

r; = P>=—100 Tc, R=ri=ro=0;
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sarpyxende 3 (cM. pHc. 6)

HT I

sarpyxenne 10 (ropH3oHTa/lbHOE, cM. PHC. 6)

= Q¥o— Qi%2:
r%-— gﬁl— g’ia:
r3=Q¥,—0;
= Qs+ QPs+ Q¥4
Sr=r+rh4+r=P=-20 1c
ro=H=—101c, ri=ry=r;=0.

Ta6numa 7

Cpopgnas Ta6auua peaxinf

Howmep omnopu

PeakuiHH 7,y OT cMe-
meHnft PUKTHBHLIX OMOD

Peaxuuu r, ot sarpyxenui

p el sl el il 2l 3 lural 10

1 e o 713 1o pt 0 $ooL. 0

2 ra rae ra3 20 0 p2 rg .. (0]

3 I 732 ras T30 0 0 rg e 0

0 ror  ros roa Too 0 0 r'g Ce e H
Hponepxa Peammu OHOp, paCl’[OJIO~ Cymma BEPTHKAMbHBLIX peaKum'l

KeHHble CHMMETDHYHO OT-
HOCHTe/IbHO
AONKHBL OHITH PaBHH, T.e€.

ra=ra, Nna=rai

H T. M.

JHaTOHAJH,

IS KaXKAOro 3arpyeHust JOJNXK-
Ha ObITb paBHa Harpyske AaHHO-
ro 3arpyxenusi, s xamsoro
npuMepa CYMMHPYIOTCSI DEaKILHH
onop 1, 2 v 3 mo kKaxjxomy 3a-
TPYKEHHIO OTAeJbHO

Pewenue rkanonuveckux ypasuenud. IAs onpeaesieHHA TOPH3OHTAJbHOTO CMellle-
HHSL DHTeJISI H BEPTHKAJbHBIX CMEILEHHA Y3JI0B COCTABAAIOTCH KaHOHAUECKHe YypaBHe-
HHA, YcNOBHeM 3THX YpaBHeHHH SBIsAETCH: CYMMapHhie peaKuHH B (HKTHBHHX OIlO-
pax IpH JHHeRHHX CMelleHHSX, BH3LIBAeMbIX Harpyskofl, ZO/KHB OHTb PaBHH HYJIO.
B ofiuem BHJIe KaHOHHUeCKHe YPaBHEHHS NpPeACTaRJeHH GopMmyJaol

rie n— Homep (PHKTHBHOHA OHOPH;

K — HOMep CMeH[aeMOA OHOpH;

K=n

RII=Z rnxalc'{"rn:O,
K=1

? nk— pearuus B GHKTHBHOR OMNOpe 7 OT cMellleHHs! GHKTHBHON ONODH K;
Ox — cMmemenHe GHKTHBHOR ONOPH K;
r,— peakuus (QHKTHBHOM ONMOPH OT BHEIIHeH HAarpysKH,

KaHonH4YecKHe ypaBHEHHS JJIA UeTHPeX ONOp MMEIOT BHA:
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Fiby + Tpody + righy b, b =05
Fap®y -t Tagy - rugdy -+ rogdy + 12 =0;
g8y + Fgods + ragdy + 1y +rs = 0;
To1d1 -+ Foaba - Togds + Foodo + 7o = 0.

Pellenue xagoHHuYeCKHX YpaBHeHMH Npou3BOAST no cnocoly I'aycca (Taba. 8 u 9)

Peakuun (UKTHBHEX onop I-ro ypaBHeHHS BOHCHBAIOTCA B CTPOKy 1 Taba. 8
2-ro — B cTpOKy 3, 3-T0 — B CTPOKY 5, 4-ro — B CTPOKY 7.

Peakuuu r’ nony4aiorcs cyMMHpoBaHHeM CTPOK 3 M 4, 5 1 6, 7 u 8, Hampumep:

Foo = oy ry (—T 2k

rag == Fao + gy (—715/1y)

aT I
IMoayueHHne peaKUUH 7/, PACHONONKEHHEE CHMMETPHUHO OTHOCHTEALHO AHATOHAM,
DOJIXKHB OBITH B3aHMHO PaBHBI:

Iss =Ta3 . Toz=—"T13

HT. I

Ha >ToM 3akanvuHBaercsi 1-fi MK/ pelIeHHs.

Jlanee pemenss NOBTOPAIOTCH C yMEHbUIEHHEM B KaXXKAOM IHK/Je KOJHYECTBAa HeH3-
BeCTHHX Ha efHHHIY. B KoHile pelllaeTcsi ypaBHeHHe ¢ OJHHM HEH3BeCTHHM. Bce Heus-
BeCTHHIe CMellleHHs O« ONpPeReNTIOTCH 06PATHHM XOZOM Ho TaGiu. 9.

Pemenne B Ta6a. 9 npoH3BOAHTCH B CJaeAylOlledi noclie A0BaTeAbHOCTH:

1) no crpoke 20 Ta6a. 8 u3 ypaBHeHHs ¢ OAHHM HeH3BecTHHM (Og) ompeaensercs

CMellleHHe 8; OT COOTBETCTBYIOIHX 3arpyxenuh: 8o'==—r""o/r""oy ..., 8¢=H/[r" 0.
3unauenusn 6{; BINHCHBAKTCA B CTPOKY | Tabx. 9;

2) no crpoke 16 Taba. 8 u3 ypaBHeHHS ¢ AByMA HeH3BeCTHHMH (8 u 0;) ompere-
asercs  cMemenwe O oOr cooTBeTCTBylomWX 3arpykemuil. 3HauenMs peaxmuh

(—r"30/r'""3s) npr Qo yMHOXKaeTcs Ha TOAYYeHHbHle BHUNE 3HaueHHs Oj, T. €.

(-—r”,o/ras’”)ﬁé, vou (—r30”/rss”’)8 , H BOHCHIBAKOTCH B CTPOKY 2 Taba. 9. B cTpo-
Ky 3 1a64. 9 co cTPOKH 16 Ta6i. 8 CHOCATCH 3HAYERHS peaKuHi oT sarpyxenuf. Ilepe-
MellleHHe 6; ompefle/ifieTcss Kak CyMMa 3HayeHHH cTPoK 2 H 3 COOTBETCTBYIOINEro
croabua Ta6i. 9, KOTOpHe BOHCHBAIOTCS B CTPOKY 4;
3) caexysd najee BBepX mo Tali. 8, aHAJOTHYHHM NIPHEMOM ONpeae;siioT cMelle-
e §; 1o cTpoke 10 H3 ypaBHeHHs C TPeMsl HeM3BECTHbIMH H cMelllenHe §; no cTpoke 2
Hazpysku na ceau (BepTHKajbHBE COCTABASIONIHE) ONpPeNeASOILs no GopMyne

K=n
A\l K i
Vfl.m = Z Vﬂ:m aK’

K=1

TAe n — HOMepa Y3JOB;
m — HOMepa HUKHHUX KOHUOB CBaff;
K = HOMep (HKTHBHOA ONOpH;
i ~— HOMEep 3arpyXKeHHS.
BepTHKaJIbHHE HAaTPY3KH Ha cBaM BbIUHCAAOTCA B Taba. 10 (cM. Takxke puc. 6).
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Cxema pemenus

Peaknus OnOp OT efMHHYHHX CMeIleHHA NPH HEH3BECTHHX

£ g 61 02 63 a0

._1— m 1473 13 o

_2_ —rufru —rafr —ri3/rn —rw/Tn
3 rn ras I3 rzo

—_—

_i_ Vm(——fn/fn) le(-—flz/fn) ’21(——’13/fn) fu(-—fm/fn)

_5— T3t T3z 733 T30

_6_ L£3] (—fu/fn) fsl(—flz/fh) 731(—713/'11) f:n(—'m/fn)
7 To1 To2 Tos Too
8 ror(—ru/ru) ro1(—ri2/ru) roi(—nis/ru) roy(—ro/r)
9 £ r'as 0

10 —1'99/1"22 —ra3’ [T22’ —r20" /122"
11 r3s” ras’ r30”

12 r3s’ (—rag[r2’) ras’ (—r25"/rs) raa’ (—r20’/r2)
13 rod ros’ roo”

14 rog’ (—r2d’[ra’) roa’ (—r3’ [rad’) ro2” (—r20"/r2)
15 r3s” r3o”

16 —r33” [raa” ~—r30”[r3s”
17 ros” roo”

18 ros” (—rss”[rss”) | ros” (—ra’’[ras”)
19 oo™’

m ___roolll/,oolll




KAaHOHHYECKHX ypaBHEHHM

Ta6auma 8

Peaxnus omop or 3arpyxeHuit

(cM. puc. 6)
IIposepka
1 M OT L 10 (ropH3oHTaJb-
Hoe)
81 0
Sr/riy=—2 2-A cTpokH
—ri/rn 0
Iy 0
7212 2-H CTPOKH =—2X 4-f CTPOKH
roi(—ri/ri1) 0
ra 0
312 2-f CTPOKH = —2 6-# cTpoKH
f31('71/f11) 0
ro H
- 7013 2-% cTpokH = —2 8-f CTPOKH
roi(—ri/ri) 791-0
ro’ 0
2r'Jres’ =—3 10-# cTpoKH
—fg'/fgz' 0
73, 0 7 -
r3s’S 10-f cTpokA =—3 12-i cTpo-
KH
r3’ (—ry [r22’) 0
o H ro2’2 10-f cTpokH = —23 14-fi cTpo-
KH
rog’ (—ro'[frae’) roo’-0
f3” O
2r” Jrss” =-—2 16-i cTpoku
—fa”/fsa” 0
” H
o 703"Z 16-f cTpoKH = —Z 18-ff cTpO-
KH
rO 3II (_rsll/r3sll) r03” . 0
fr)l” H
Br! froe”’  =—2 20-# CTPOKH
_ronl/rooln —H/foo'”
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056

Cxema p Ka

KHX ylr\ﬂ

H (o6paTHbift Xx0N)

Tab6auna 9

Cumetienine GUKTUBHLIX OTOP

Bennunnbl ZefiCTBHTENbHEIX CMeLleHHH
" OT 3arpyxeHui

523'5 TIpumeuanne
7 % 1 2 3 0 1 u 1.4l 10 (ropusontaasnoe)
1 8o ol =—ry"" Jroe”’ 8010 =—H/roo"” Crpoka 20 Ta6a. 8
i: —— —ra0/rss” 8’ (—ra0”/757) 80 —ra0"/rsa”) ITo crpoke 16 Tabu1. 8
3 —ry" Jrss” 0

4 83 _ 83! 850 3 cTpok 2 H 3
5 —T23’/r2’ 83! (—ras’/r32") 8510 (—r23/rz2")
.i_ —rao Jrad 8! (_rm,/”g,)-- 8010 (— 2o /722’ o ctpoxe 10 Ta6a. 8
s —ro'/raa’ 0

8 02 8s! 8310 Y crpok 5—7
__9__ —ri2/r 82! (—riz/ri1) 8210 (—ri2/ri1)
l()__ —ha/T 8 (oris/run) 8s7 (—ria/ru) Mo ctpoke 2 Tabit. 8
R —r10/ 8o' (—rio/r11) 8,10 (—ri0/rn1)

12 . —ry/ri 0

13 8, 6i! 8,10 Y crpok 9—12
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BepTHKaabHbe HArpY3Ku Ha CBAR

Tab6aunma 10

CMeleHus v! V2 V3 Hpopepa
3arpyxenue — 7 1-6° 2-9 34 . R . ,
Py Peakiun TC/MM TC/MM TC/MM Cymua_peaxiuuii Harpyska sarpy-
ZR, TC XeHHd, TC
Ox! 6! Ot LI
1
R Vi-60i! Va—s502! Va—483! SVn—mb! = P!
6K’ 6[’ 629 632
2
R? Vi-60:? Va_5022 Va--403? SV r—-mb? =p?
Jlanee tabauua cocraB/ifieTCs aHaJJOTHYHO
ka ﬁllO 6210 6.510
10 (ropusoHTajb- -
Hoe)
Rm Vl_ 55110 Vz--sazm V3_4(33'° ) Vn—m(sxm =0




Ta6auuna 11

OnopHbie MOMEHTH OT €AHHHYHBIX CMEIEHHE B 3JIeMEHTAX pamMbi
(BRMHECHIBalOTCH H3 Ta6/1. 5 HACTOSILEr0 MPHJIOXKEHHS)

®QUKTUBHEIE ONOPHI 1 9 3 OTgrﬂolFHn::)H-
-2 M %?—2 M‘1292 M??.Q M(l)‘fg
21 M%) M3, M3 M2,
SaeMeHTH
purens
2-3 MyPs M2 MEL | M,
2 3
3—2 mP, M2, M2, Mg®,
2
1—-6 ‘44;(36 M]? . M?Es M?‘_’is
2 0
6—1 M2, M q—‘l M, M®,
- 2
2—5 1\/121(_?5 M2(£5 Mg?s Mg(ZS
Caau
2 3 0
5—2 M2, M2, M2, MP,
3—4 M2, M2, M3, M,
43 M2, M2, M2, M,

Onopusle MOMenTbl OT 3a2pyXceruti ONPERENAITCA N0 dopMyae

K=n

Mn,m = 2 M:t(qr)nall( + M:.pm,
K=1

rie  M'® — onopHnE MoMeHT 3semenTa n, n-+41 OT eXHHUIBOro cMelleHHs (HKTHB-
n,m P
HOH ONOpH K;
M}, — onopHEI MOMEHT OT BHELIHHX HATPY3OK;
6y — cMemenne GHKTHBHOA ONOPH K.

Onpenenerte onOPHHX MOMEHTOB OT 3arpyeHuft 1 B 3 mpeAcTaBjieHO COOTBETCT-
BeHHO B Ta6a. 12 u 13. TaGaHuH ONOPHHX MOMEHTOB OT BCeX OCTaMbHBIX 3arpy:KeHHH

(cM. pHc. 6) cocTaBaAOTeR aHajoruuno. B Taba. 12 u 13 3Havenns M',‘;‘f’m NpHRAMAIOTCA
3 tabm. 11, 8, —us Ta6x. 9 u M}’ —u3 Tabn. 4 mm 5.
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OnopHbie MOMEHTH OT 3arpyKenus 1

Ta6awuna 12

-
Onopnrie MOMEHTH! M},‘?’m OT CMelUeHHs Onop (IO jeHCTBHEM ge E
DnemenTtst sarpyxenns 1) = B OnopHbie
o | pHreas u , 255 MOMEHTBI <OT
2% cBam 18 f 3arpyxenusi
25 o' o' ' 8! 5%
1 Konconn — — — — — —
2 1—2 M}‘EQGJ\ Mrilggbﬁ‘ M}(Egbal M?‘Egﬁo‘ — M}ﬁ2=2 2-i1 cTpoKH
3 2—1 1\4;(1_)]611 M;El(‘)zl MS‘E]&?' Mgilﬁo’ — M%_]'—‘:E 3-1 cTpOKH
4 2—3 M;L 8! My® 50, M%";aéa‘ MI® 58,1 — | Ml_;=3 41 crpoxn
5 32 M2,8: MI® 8,1 M3® 851 M3 8! — | M} == 5 crpoxu
6 1—6 M5! MiP g0, M 8 M e80! — | M]_g== 6-it cTpoxn
7 6—1 Mé‘zlﬁll Mg‘ﬁléz‘ Mg?.lbzl Mf;’?,ﬁo‘ — Mé_]——-:Z 7-i cTpOKH
8 2—5 M2 8, M® 8, MEP 8y MI® 8o — { M} =13 8 crpoxn
9 5—2 Mi® .8, M2 5, M5y M2 8! — | Mi_,=7% 9 crpoxu
10 3—4 M;?Aéll M;f‘;é:‘ Mg‘f_‘; 631 Mg(f‘tsol —_— M:;___4=E 10-11 CTPOKH
11 43 YRR M2 0, M3 505 M3¥, 80 — | Mi_s=2 11k crpoku
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OnopHuie MOMEHTHI OT 3arpyxeHus 3

Tabaunwa 13

OnopHble MOMEHTbI Mf,‘,pm OT CMeIlEeHUs! Omop (MOX AeHCTBHEM OrnopHuiit
MOMEHT OT
. 333&\;‘!:;1;1:1 sarpyxenus 3) B}xcmucg OnopHste MOMCHTbI
23 i HAND V3K OT 3arpykenns
é fo u cran 6, 523 833 003 MPB}[IJ
© n,m
1 Koncoas — — — —_ — —
1—0
2 1—2 M}®,8.2 2, 8,° M3P, 552 M8, m¥, M3 _y =3 2-it crpokm
3 2—1 M3 63 M2 8y? M3P 843 MI®, 8y MP M3 =3 3.0t crpoku
4 23 M;?_aﬁﬁ » Mgf?adga Mg‘faéﬁ (‘_)_;;603 M;fs Mg_3=2 4-1i CTPOKH
5 3—2 Mi® .5, M2P 5,0 M3®, 8,9 MI® .8, m¥, M3 _,=3 5k cTpokn
6 1—6 M]®:8,3 M 8,0 M 8.2 MO 5,2 M M3 =% 6t crpokn
7 6—1 MG»_15 3 Mg_qilﬁg" Ms(D Mg‘?_lﬁﬁ Mg‘_’_l Mg__1=>: 7-H CTPOKH
8 2—5 Mi® 8 M2 6, M3 8,0 M 803 M¥ M}_s=Y 8.i crpoxit
9 52 ML .6, M2®,5,° M2 050 M2, 5p2 m¥, ME_,—= 9-i erpokH
10| 3—4 M350 M2, 6. M3 858 M3® 802 m¥, M3_ =X 10-i cTpokn
11 43 M, 8 M2 622 MY .650 M32 56,2 MP, | M}_y4=3 i1-# crpoxn




CTposiTCa SMI0DH MOMEHTOB /I PaMbl OT KaX1oro sarpyxennsa. ONOpHEe MOMeH-
THl Oepyrca H3 Tabd. 12 n 13.

B npoaerax ¢ Harpy3Kkoil 3MIOpbl MOMEHTOB CKJIAABIBAIOTCS ¢ 3MOpaMH MOMEHTOB
OT 3arpyskeBHsl OJHONPOJIETHHX NPOCTHX 6aJ0K, paSHLX AaHybIM npoderaM (pxe. 16).

5
Mi_, Q-2
[ b
a1 me i @
- 5 § 3-2
| AT, “”?}2‘” g
My 7 /] ‘ 5
3
AR L "2 gys, I 4 Grs II’E 5‘3\&%#
0,50 T~ -1
Sl
3
&. ¢ I 'y 1?4‘.] 4
13 & 6
+ 2 Me-s 0.75-2 . g N4 =42
- 6
Z.' ys Mj‘—z Iy ..Qg_, Nys=9L-8, 18474
“-
! ’V/fs =472
Puc. 16. Jmiopa uarubaomux MOMEHTOR Puc. 17. Oniopa nonepeunsx CHi W npo-
B IONEPeYHOH pame OT 3arpyXeHus € HO/bHblE YCHAHS B CTOHKax mnomeped-
(cM. puc. 6) Holi paMel OT 3arpyxeHHs 6 (cM.

pHc. 6)

Snropet nonepeursix cus. OpAUHATH S0P NONePEUHHX CHJ Ha ONOpax onpenens-
wTes no gopmyae

Mo+ M
i 0l n n+1 n+l,n
Qn.n+1 = Qn, n+1 + 7 .

n,n+l

B npoiiete OpAHHATH NOAYHAIOTCS BLIYATAHWEM M3 OPHNWHATH Ha JeBofi onope Ha-
TPY3KH, pacloJioXeHHOR Ha yuwacTKe OT JEBOA OMOpH N0 AanHoro ceueuHs (pHc. 17).

Snopol npodoasHbLx ca. JMOPH NPOXOALHHX CHI CTPOSTCS NO SNMIOpaM MOMepe-
HHX CHJ.

CyMMBpYys yCHJIHS B Ce4eHHAX OT BO3MOXHHX COYeTaHnil Harpy3o0K, OnpeAensior
MAKCHMAJAbHLIE 3HARCHUSA ycmmﬁ B COOTBETCTBYIONIHX CEYEHHSX, 3arem mo 3THM 3HA-
YEeHHSAM CTPOSAT Orubaiolide 3MIOPH YCHAMA (M3rEGAIOHX MOMEHTOB H MOHepedHbIX
CHJI), Ha KOTOpHle PACCYHTHBAIOT CeYeHHsl JEMEHTOB KOHCTPYXInf,

3. Pacuer npopoabnoft pamu

Tlpogonbiiple paMbl SBASIOTCS CHMMETPHYHBIMH CHCTeMaMH. VX pacuer MOXHo
BECTH ABYMS MeTojpaMH, Bo-epBHX, TaKylo paMy MOXHO PAacCYMTHBATbL 10 METOLY
pacueTa 1J1 HECHMMETPHYHHX CHCTEM TaK JKe, Kak NONepPeuHyIO paMy, paccMarpHBas
.3arpyXeHHe TOJbKO OAHOH NOJIOBHHH. BO-BTOPHIX, MOXKHO TMOJb30BaTLCH METOAOM
pacueTa CHMMETPHUHLIX KOHCTPYKHHE ¢ TPYNNOBLIMH CHMMETPHIHLIMH H  KOCOCHM-
METPHYHHIMH HArpyskamH. B 3TOM cilyuae pama ocbl0 CHMMeTPBH pa3GHBaercs Ha HBe
CHcTeMBl: 1-51 cHcTeMa AJsi CHMMETDHYHOH HAFpySKH, 2-s1 — I/ KOCOCHMMETPHIHOR.
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Kaxnas cHcTeMa pellaercsl OTZeNbHO TeM Xe METOAOM, d4TO HeCHMMETpPHYHbBIE PaMBlL
B pesyabraTe CyMMHPOBaHHS YCHAHA mo ABYM CHCTeMaM NOJYYai0T YCHJIHS B 3aJaH-
HOH CHCTeMe, T. €. B NPOAOJBHOI paMe.

Tak xak OJHOH H3 Harpy30K NPOAOJbHHX paM SIBASETCS HAIPy3Ka OT NOABHIKHOIO
cocrapa (mOpPTajibHHE KPaHH, IKeJeSHOJAOPOXKHAsi Harpyska), To IJs ONpeleJCHHS
YCHJHA B JIeMEHTaxX CTPOAT JHHAM BJHSHHA. J{as aTOr0 paMy 3arpyXKaioT OTHENbHSI-
MH COCPefOTOYEHHBIMH CHJIAMH, DacCHOJOXEHHHMH KpaTHo vactdH mpoaera (0,5/; 0,251
U T. I, Tle [ — nposer pamer). Harpysku P npunamalior pasubiMu 100 1c. B pesynbra-
Te pelleHHs] PAMB MOJYYAlT JHHHH BAMAHHS YCHAMA: HaruGamoliero MOMeHTa, Io-
TepedHoll CHAN H peakUn#t. IMOPH CTPOAT (0 3ATPYKEHHAM JIHEHE BIHAHHA.

Pacuer mpomoJbHOH paMbl DO MeTOAY HeCHMMETPHUHHIX PaM HPOU3BOAAT TaK Ke,

KaK pacyeT MOIEPEYHEIX PaM, H3JMOKEHHbIH Buie, 3arpyXeHHs IPUHAMAIOT IJs OAHOH
MOJIOBHHH 110 cXeMaM pHc. 18.

123... R V'8

Purc. 18. PacuerHas cxema HPOXONbHON paMul

OnpefesieHHe ONMOPHHX MOMEHTOB OT CMellleHHs (GHKTHBHHX ONOp M 3arpyXeHuf
NPOH3BOJIUTCA NYTEM DPacHpele/eHHS MOMEHTOB 3alleMJeHHS.

D10 pacmpegeneHHe TaKXe DPEKOMEHAYeTCS NPOH3BOJMTH ¢ MOMOWIBIO TabMuIlb!
pacnpeje/ieHHst YCJIOBHOIO MOMeHTa 3auleMJieHusi m =100 Tc-M.

B sTOM caydae pacnpenensieTcs YCIOBHBI MOMEHT OJHOW NOJOBHHH Y3J0B PaMH,
IJA Apyrofi MOJOBHHH pemieHHe Gyfier CHMMeTPHYHHM. ONOpHbIE MOMEHTH OT eJH-
HHYHBIX CMelleHHR (HKTHBHBIX ONOp AJs BTOPOH IOJOBHHH paMH  BINHCHBAIOTCS
KaK 3epKaJpHoe H300paXKeHHe COOTBETCTBYIOIIHX CHMMETPHUHBIX SJEMEHTOB NeEPBOil
NOJIOBHHKW PaMH C 3aMeHOA 3HaKos Ha ofpaTHHE,

B tabn. 14 u 15 1aH npuMep ompelleNeHHS OMOPHEIX MOMEHTOB OT CMeINEHHS
¢uKTHBHOR omopH | (JIeBOA 4acTH paMhl} U CHMMETPHUHON elf (OHKTHBHOH OMOPH |
(npaBofi yacTi pambl). 3HaueHHS B Tabs. 14 TOJYUYEHH B pe3yJnTaTe PaclpepeJeHHs
MOMEHTOB 3allleMJieHHs, B TabJ. 15 — Kak 3epKaJbHOe H300paiKeHHe.

CocrassisieTcss Tabaula NOMePeUHHX CHJ AJIs CMeINEHHS BCex OJIoOp M BceX 3arpy-
KeHHAH. 3aTeM ONpeleNSIOTCHA PEaKIHH, COCTABJAIOTCA H PElIAOTCS KAHOHHIECKHE
YpaBHEHHA,

Tlo Tabaxue BepTHKAABLHHIX Harpy3ok Ha cBau (cM. Ttakxe tafa. 10) crpogrtes
JHHHH BJHAHHS peakuufi: 1A cBad | — mo cToa6uy peakunu Vi—o, AJMA cBaH 2—
no cronbuy Ve-o u T. 1. 3HAUeHHS OpJHHAT OTKAAAHBAIOTCS B CEUEHHAX 3arpyxeHHH
B pa3Mepe peaKuHH AaHHOM CBaH OT NAHHOTO 3arpyKeHHS.
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g8

a) ana cMellleHHs (GHKTHBHOR omopsl 1:

Ta6aunma 14

Howmep ysna 1 2 2 1’
OnopHele Mo- Mid Mme Mmie M Ml MI® .. mld m o MW, ml®
MEHTHl B y3jax - 1-2 2—-1 2-0 2-3 273 270 2'—1 172 170
OropHbie  MoO- Mo Mi® Mm@ M.

MEHTBl B TPYHTe 01 0-2 0'~2 01
6) nna cmelleHus GHUKTHRHOM dnopu I/ (cummerpuunoii omope 1):
Ta6auuna 15
Homep yana 1 2 2/ 1
Oroprie mo- =M - M{P g |- MR — M —MyP —Mty —mty —m2, | —me, M,
MEHTHl B y3J1ax
Ouopnhe Mo- —M —mie,, —mi®, —MmM®,

MEHTBl B TPYHTE




Hanpumep, JHHHS BAHSHAS PeakilmH Ri—o Mokasawa Ha puc. 19.

JIMHHAH BAMHSHHA ONOPHHIX MOMEHTOB CTPOATCS no TabaumaM ONOPHHX MOMEHTOB
or 3arpyXeHuil. Tak kaKk HaHOOJIbIIHE YCHJHS OJAYHalOTCs B 1-M M 2-M nposieTax pam,
TO CTPOSIT JIHHHH BJMSHHA ONOPHHX MOMeHTOB M;_, Moy, Mo_3 u My

0,,11

V-0

Lt
Cw

Vo7

Puc. 19. JIunHsa BAHAHHA peakid Ri_o

JIuBHS BAHAHHA ONMOPHOrO MoMmeHTa M,_, maHa Ha puc. 20.
JI/151 HOCTpOeHHs! JIHHHH BaHMSHH M,_, TaGiAuHble 3HaueHHs M|_, Bcex 3arpyKe-

HUA OTKAAAHBAIOTCH MOCAEHOBATEALHO B ONpeRcjeHHOM Macmrale B CeYeRHAX COOT-
BETCTBYIOINX 3arpy:KeHHH (HHIEKC K-— HOMep 3arpyxkeHns). B cedeHun 3arpyxe-

HHs | OTKJaJHB3E€TCs BEJHYHHA MOMEHTa Mi_g, B CeYeHHH 2 — BeJMUllHa MOMEHTa

2
M{_, u 1. & TaK e CTPOATCS NHHHH BARAHHA Ma—i, Ma_3 u T. 1.

Y -
S ‘:\:\ -:A»: : ~
x : x4
/ 2z J
~d
x

Puc. 20 JIuHug BAHMsSHHS ONOPHOrO MOMeHTa M _q

JIRAVH BAMSHHS MPOJETHBIX MOMEHTOB CTPOSITCH Tak¥Xe aJjig 1-ro H 2-ro mposeTos.
Yamge Bcero OrpaHHYHBAIOTC NOCTPOEHHEM JIHHHA BJHSHHS CepefHAH TNpoJera, A
KOTODOTO CTPOMTCH JIHHHA BAusHUA (pHc. 21); npuMensiercs dopmyna

M:)(.Snp = 0,5 (M; - ‘IM;+1) + M(r]zlfn+l>
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rne M, H M, ;— ONODHHE MOMEHTH 3J€MeHTA KOHCTPYKIHH K-TO 3arpyMeHHs;
MJ¥ .| — MOMEHT OT K-TO 3arpyiKeHHs B cepeiMHe MpoJeTa 3JeMeHTa 7.
n-+1 Npd WADHHPHOM OMHPaHHH €ro KOHIOB.

) P B Bt OpAHHATH JHHHH BJAHSHHS cepeAHHH NpOJETa,
I KOTOPOTO CTPOHTCS JIHHHS BJIHSHUS.
A §
A7 A
n [ n+t
3arpyxeHnne B NEPBOH YeTBepTH NpoOJera
f) . ML = 0,5 (MS™ — METH + 0,125PL.
|_—1 0,0625PL
a,125PL
9,875 PL
3arpyxenne B cepefHe NpPoJeTa
b) Mgnp =05 (M5 — M¥% 1)+ 0,25PL.
0,125 PLT~ 0,125P¢
0,25p1
3arpyxeHHe B TpeTbefl UeTBePTH NPOJETA
2) MGk, = 0,5 (M — M313) + 0,125P1.
0,062
btk — 0,18750¢
Puc. 21

Bo Bcex OcTajabHHX NPoJeTax PaMH ODAWHATH JMHAH BJIWSHAA CepefHHH MNpoxe-
Ta ompejesAloTcs Mo GopMyie

M(I)(,Sup = 0,5 (M: — M:(H_]).

B caygae mocTpoeHHs JHAHH BJIHSHHS IJIA CEYEHHS B UeTBEPTH mpoJsiera GopMyin
HMEIOT BHI:

a) JUHUH BJAHSHHS NepBOA UETBEPTH NpoOJieTa:

OpAMHATH B MpOJeTe, IJS KOTOPOTO CTPOUTCS JIMHHS BIHSAHHSN, —

M(l)(,25np = 0.5 (1.5M2 —_ O,SM;+1) + Mgl,(n+1a

My iy nns sarpymenmi:  Peoy MO 01875 P, P, M®,4, =0,125 P,

n,a+l T

O(x41) _ )
Peys Ml"‘n*lf_o,0625 Pl

OPIHMHATH B OCTaJbHHIX TPOJeTaxX paMu —

Mg,25np =051 ,SM;: — O,SM:H);
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6) JMHHSA BJIHAHHS TPeThell YeTBEPTH NpOJeETA: OPAHHATH B NpOJeTe, I KOTOPOFo
CTPOHTCS JIHHHS BJHSAHASA, —

Mg.75np = 0,5 (O,SMZ - 175MK, n+l) + Mn. n+l,

MY .\ nas sarpysemms  Pe,  M%*1 00625 P,

Py MY, 1 =0,125 PI,
Perr  MYEED —0,1875 PL.

OpiauHaTH JHAHE BJHAHUS TNOMNEPEYHHX CHA AJS ONOPHHIX CEYEHHH H CeleHHR B
npoJjere, AJf KOTOPHX CTPOSATCS JHHHH BJHSHHSA, ONpenensiorcs no ¢opmyae
K

n, o+l — My

K
Qn. n+l1=— 7
n, n+l

n+l, n
+ Qn n+l -

K
rae M, p.q B M), ,— ONOpHBHE MOMEHTH 3JeMeHTa KOHCTPYKUHH n, ni+1 K-ro 3a-
o rpyXeHEsl H3 Ta0MAHIH JHHAR BJHSHAS ONOPHHX MOMEHTOB;
K
Qp, n41— TOMEpeYAas CHIA K-TO 3aTPyXKeHHs B Ce4eHHH, IJIA KOTOPO-

FO CTPOATCS JIMHHSA BJHSHHUSA, 3JeMeHTa n, n-1 UpH wapHHp-
HOM ONHDAHHH €ro KOHIOB.

Opaunatel JMHUK BAMAHAS nONepeyHol chibl Q , ,. B2 onope n B cedennn K—2
IpeiCTaBJeHH Ha puc, 22.

Mpuameuanne OpAMHATH JHEMA BAHAHEA B ceuyeHHAX K—I1, x, k+1 B k42
onpeleNsioTca aHaJorHyHO. HanpuMep, Anst cepetMHEl OPOJETa B CEYEHHH K:

MK MK—-2
OT 3arpy:eHHsa Pyx—2 Qo b = n+ll n+l, n —0.
n, n+1
MK—] — K-—i
1 .
OT 3arpyKeHHS Pyx_; Qo Sy = n.n+1 ntln 0,25P;
n, n+1
M" K
,n+1 " asl,n —
OT 3arpyxenus Py QO.Snp 7 T 0,5P;
n, n¥l

MK , i+l MK+1

+1 n+l, n
oT 3arpyxennas Py, Qonp = 7 + 0,25P;
n,n+1

MK+2 — MK+2
OT 3arpyxeHHs Py, Qg“s’:p — ""‘"’l’ ntln + 0.
n, n+1

OpanHATH JVHHS BIHSAHHS NNONEPEYHHX CHJ BO BCeX OCTAJbHHIX MPOJIETAX paMhbl
onpeaensaioTea no dopmyne

ME L —ME e

K , n+1 n+1,
Qn, n+l1 = 7 .
n, n+1
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/J)ﬁq f,:.; ﬁ( ’i’(f! P)H'Z
[
s
n B
Zn,n+ 7
3arpyeHHe Ha omope n |
_ Mx—? _Mx—2
K- 712-!-1 _ "n, u+ll n+l,n + p. 5) 10P
n, n+1 +
3arpyXenne B IepBof 4eTBePTH MpoOJeTa
_ MK—] _MK—l 5
e = 2P 4 0,75P. ) 475F,
n, n+1 +
0250 —
[
3arpyXenne B cepeHHe mpoJera l
K —_ MK 2) 05/0
, 1 1, fy
Qs = 22 Tat 0 5p, +
n,n —
o
3arpyxXenne B TpeTbell UeTBEpTH NpoOJeTa .
) 0,28
1 M:+r:+1 — M:ﬂ n
Wi = 2t . 1 0,25P. @ .
n, ntl l a75F
3arpyxenHe Ha omope £)
+2 +2
K+2 M:, n+1_M’r:+1,n ‘
n a1 = 7 +0. 1P
n, n+1

Prc. 22 OpjuHaTH JIHHHH BJIMSHHS TIONEPeTHOR
CHIN Q, .., Ha omope n B ceuennn K—2
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Pacuer mpoxoasHoR PaMM METOROM pacyera CHMMETPHUHHIX KOHCTPYKUHH

Koncrpyrkyuu c neseTHum KoauueCT8oM Y3208

Q)

e 0,5p

Jcs
 CummempiLl

3arpyeHne CHMMETPHYHOE.

3arpyXeHne KOCOCHMMETpHIHOE,

. PacyeTHas® cXeMa KOHCTPYK-

HA OT CHMMETDHYHOH Ha-
rpy3kn, Bo3aMoXHO TOMBKO
BepPTHKaJibHOEe cMelleHHe Ono-
pH n.

Cwmemense onopH 1’ paBHo Q.

. PacuetHan cxeMa KOHCTPyK-

IHH OT KOCOCHMMeTpHYHOM
Harpysxu. BoaMOXKHO ToJbxo
TOPYIOHTANBHOE  CMelieHwe
onopH n'.

Cwmellienye omopit n pasHo 0.



TaGauma 16

OcHoBHBIE HCXOAHBIE NAHHBIC MO KOHCTPYKIKH

Ycaos-
HBIH MO- |Yc/aoBHaN Ycaosras
- M Ay7b JKecr- | 1OrOHHas
DeMenTH Hnuna J0Iadb OMEHT yApyro- KOCTh KeeT-
JIEMEH- ceuennsl F,| HHepHHUH ce- KOCTb
KOHCTPYKIHH Ta l, M m? yeHns [, M* cTH ————E] ; El
‘ B e e L T
1000 ' | Tc-m? TC-M
TC/M? ;
Cgan F=F I=I.,
or 1—0
ao [(n—1)—0]
Cpas n—0 F=05F.: I=0,5]
Purenu
Ta6aunpa 17
Koaddunuwent pacnpeaeaenus aas cxemu I
Homep y3aa , ! | 2 \ .. ! n

HoMep saeMmenTta l 1—0 l 1—2 ! 2—1 I 2—90

23| ... |r—(r—1)| n—0

Kosbduunentn pacnpege-| ki—o | ki—o | koey | koo | R2-3 0 1
JIeHHS
Ta6aumna 18
Koadduuuenrn pacnpegesenns aas cxemul H
HowMmep yaia l 1 l 2 l N n
HoMep saemenra I 1—0\ 1—-2 l 21 l2_0 I 23 | ... In—(n—l)' n—0
KoshdruHenTH pacnpene-‘ Rl ol Ri—o | Roy | koo I ko—s kn_(ﬂ_l) k, o
JIeHHS !

Aaements 1—0, 2—0 B 1. 4. — cBan.

Koadbdauuento pacrpesneneHHs onpenensiiores no GopMyse, npHBeieHHOH BHLIE
Pacuetn no cxemam I u Il BexyTtcs pasjesbHo TeM 2Ke METOJOM, YTO pacuer He

CHMMETPHUYHOH paMH.

B cxeme I onpenensiorcs peakuHH IJIsi BePTHKaJbHHX onop. Peakuus ropHsoH-

TaJibHO#l OMOpH n’ paBHA HYJIW.

B cxeme Il onpenensioTcss peakuuH [Ji8 BePTHKaJbHEIX H FOPH30HTaJbHOH OMNOP,
32 MCKIOYEHHEM BEPTHKANLHOM PEaKiHH ONOPH A, KOTOPAA PABHA HYMO.
Ilpn onpejesieHHH DeaKUHH OT eAHHHYHOTO CMeIleHHsl ONOPH, Jexallef Ha OCH
CHMMETpHH, Be/HIMHA BePTHKaJbHOH DEAKNHH OT eNHHHYHOrO CMelleHHsi (HKTHBHOHA

onopu r npuHEMaercs 0,5V, . T. e

n n n
T'nm = 0,5 Vam -+ Qn, n—1— Qr+t,n-

[Tocne onpepeneHHA MO ABYM CXeMaMm cMelleHHH 8, OT 3arpyXewHii OlpenesioT

peaknHH cBaf.
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Onpenenenne

Cue-
2 |menne Jlepasi NMOJIOBHHA PaMH
3
% lp
eaK-
g HHA VI—O V(n—])—O VH—O
]
11 2 3 4 5 | 6
N 1 1 1 21
s o1 +5111 e an—l,l+an—1,ll Sn1
1
1 1 . 1 1 1
R Vi By +61u) ce . v(n—-l)—o‘-sn—l, 1+8n-1_,11\ V"°‘° an
2 2 ~2 2 2
6 81 + 31 NN Y1+ % &
2
2 2 2 2 2
R Vico 351 +35) | - - - [Vieeny—o®a_1, 1+ 85_111) Va_odm

Jas Bcex oCTaJbHBIX 3arpPyXKeHHH

Ilpumeuannsa: 1. CymMa peakilHi IaRHOrO 3arpy:KeHHs paBHa Harpyske 3a-
- 2. 8} —cMmelmeHHs: H3 pacueTHOHB CXeMH [ OT CHMMeTpHuHOH Harpysku; O —
PH; K -— HOMEp 3arpyxKeHHs.
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Ta6aupa 19

peakumii cpaf

('“ X
IIpaBas noJioBHHA pamul @4,
S =
CymMa peakunfi 2R %%
Vis1)—0 Vico £F
- O
—
7 8 9 10 11
1 1 1 1
S—t,1 — Oat, 11 o1 =3
1 1 1l 1
Via—ty—o Bp_1.13p—1,11) Vico By —3¥p) L Va -0 (35 £85) P
2 2 9 .9
Bn—l,l—an—l. 1 b11 _5111
2 2 2 52 52
Vin—1—o(®r_1, —=8a_1,10) Vi—o ®— ) L Va o} £ 85 P2

TabJHLa COCTaBAAETCA aHAJIOTHYHO

TPYKeHHuA.
cMellleHHs H3 pacueTHOR cxeMHl II oT KocOCHMMeTpuyHOR HArpy3KH; n — Homep OIio-
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Onopubie MOMEHTBI OT 3arpyXKeuuil

Ta6auma 20

OT CHMMETPHYRON HArpy3ku

o oo ! n My My 1 My 1 | e e
1 2 3 4 5 6 7 8
e G I LI 3arpyxenne 1
Korcoas Mglouc., 1 MSLHC., 1 M%Hc.,l""Mg%mc,. 17
1—0 M 00 MP% ity IMPo | by Mito 1 | Mi_o (+M_o 1 [ Mg+ Mgy
1—2 M2y, 00 M2,y by IM®, 3y My | Mg M?—_g_._g__ My o +M_y
2—1 M2 MES, ol M, | 3 MLy | My MYy | Moy My
2-0 My®o, 0 M, (), M3 g b My o 1 | My o +MO_o 1 | Mo 1+ My o
2—3 M2, 1911 M523 1 MR | By My g1 | My p M5y | Mg+ My g0
3—2 M32, % M2, 1B EMER, |ty M,y | My A Moy | Myp  + My sy
Jast 3arpyxenudt 2... (k—1) TabJHUA COCTABNAETCH AHAJOTHUHO
S ] 3 By, 3arpyxenne x
Anement
1—0 L Mo, | b M2 10 0 Mo, Mi—o, 4
1—2 My ¥ M7y 1 M, 0 Mo Mi-s, 4
2—1 P ME2, o My e 0 Mi_y, | Ma-y,
2—0 MR, 1 B, M32o 1 O SMEP, | Y 0 M5 0,1 Mz,
23 M2, oY M3%s 1 o MR, b 0 Mi_ | M:—3, |
3—2 Mo o M3y 1 o M, | vy 0 M3y Mo, y




A=A

fIpogonxcnue

OT KOCOCHMMETPHYHOH HArpyski

ITpaBaa nosoBuHa
pamMbt M, _ . My m. 1 M:_m, 1 Mf,_m, 1 n 1 rilnorx)eﬁp O?Il;l;-bl
9 10 11 12 13 14 15 16
§1
3arpyxenne | L 1 «
diieMeHT
Mg, 1= Mbue, w=0 Mioe, 11 Mguc., 1 Koncoas
My_o 1= Mo [Miout Mol Myon | IMZon%a | M3 e M2y 1y -0
Mi_g 1 =M oy |Mi_gut My | My EMEy | MPS b i M2y i E}QQ_ 1—2
My_y, 1= My_y, i Moy, My y| MO, ‘-_ZM}‘_?,' 11 Bl 7 M.f;qi,_l_x_ﬁ:gn‘ _le?] 11 B 2—1
My_o,1—My_o 11 [Ma_o, it My_o, 1| Mo, u MP0 b | MES M2 ¥ 2—0
My_g 1 — My g 1 |Mg_g i+ My_s | Mg EM;25 11 By : M;”g n M 25 utn 2—3
My g1 =Mz o1 M3 g nt Mg | M} o M2 g8 M My 10 3—2
Has 3arpysenust 2 ... (k—I1) TabiHla COCTABASETCH AHAJOTHYHO
Bafpyxexme K — — ‘ — a;
- DaeMeHT
- — - - - — — 1—0
— — — - — - - 1—2
= — — — - — — 9—1
— _ — — — — — 20
— — — - — = 23
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ITpogonxenue

1

|

6 | 7

| 8

DJaeMeHT

3arpyxehnne ¥ (ropH3OHTaJbHOE)
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OKkoHyaHue Ta6a 20

9 10 11 12 18 | 4 | 15 | '16
61('
3arpysxente K’ (rOpH3OHTaAbHOE) ¥ s /
DiieMeHT

6 1 ’

Mo, q1,- Mi_on 0 =M }1‘?0.11 LY 1 d611 e M%y By 1—0
6 ’

Mo,y My_i 0 MG O o 5;1('11 My ¥ 0—1
5 p , ;

Mo Mi_y 0 ZM;@Q, a O | MPY, 1 ¥y Mm%, ¥y 1-2
6 ' ! 1

Ms—y,q M5 0 M50 v | MBS by M, b 2—1
3 ; , ;

Ma_o,q My_on 0 M0 by | MBS My 1 ¥y 2—0

. 6 1 r r 1

Moz, Mg on 0 M, 3 | MBS, Mi®y 1 2 0—2

Ms_s,qg M3 5 0 IME®, v | MR kg M5 o 2—-3
3 , p ; ,

Ms_a, Mgz o1 0 M52, g ok TR M MR, o 3—2
6 r ! !

Ms_o, 11 M3_onn 0 IMER, V| MBS o B M, 1 ¥ 3—0
s ; ; ] ;

Mo_a, My_3u 0 ZMS?& n ¥ | MES My®, By 0—3
6 1 [

Ms_aqy Mz 41 0 EMER, gl :'il—d:l i Sprm Mz, oy 3—4
5 ' ' ' 1

Mios,y My 3u 0 M5 0 b RIS Mi®; 3 43

M M3 0 SME®, 3%, | MPE K JLN

-0,y 4—0.ll 4—0, 11 OxIr a—0, 11 Sp'11 MyZo, 11 ¥ 4—0

5 ; ; , :

Mo-s,y My 411 0 IME®, bk | M3 A Mp®y ¥y 0—4




JInHuE BJAMSAHHA peakuMfl cTPOATCA mo taba, 19, JMHHH BJIHSAHHS ONOPHHIX MOMeH-
ToB — 110 Taba. 20. [TocTpoeHte JWHHH BJIMSBHA NPOJETHHX MOMEHTOB H HONEPEUHHX
CHJI ONHCaHO BHIUE.

OT 3arpyXeHHs JIMHMH BJAHSHHS DeaKuui NOJYYAIOT HATPY3KH Ha COOTBETCTBYIO-
UlHe nomnepeulble PaME H NPOM3BOAAT IepecueT 3MIOp YCHJHI NoONepeyHHX pa, ilo-
CTPOEHHHX OT YCJIOBHHX 3arpyXenufi, pasinx 10 uan 100 tc wau 1c/M. 3arpyxas Ji-
HHH BJMHHA, HOJYYAIOT 3IMOPH YCHJAHA B mpojaoJbHBIX paMax. CyMMHpYs YCHJHS B
CeYCHHSIX OT BO3MOXKHHX coyYeTaHufi HAarpysok, onpejensiloT MakcHMaJpHbie 3HaYeHHs
YCHJIHH B COOTBETCTBYIOLIHX CEUEHHAX, [0 KOTOPHIM CTPOST Orubalollie SHOPH
YCHJIHH.

KOHCprKl{uﬂ C 4ETHOLIM KOAULECTBOM Y3108

a)

-

]
pulL

Ors
cummem

|
|
N
¥
NS
R
N
N
N
N\

N

byl <
by

I. PacueTHas cxeMa KOHCTPYKUUH OT
CHMMETPHYHON Harpyski
Topu3oHTaNbHOE CMelleHHe CHETeMB
paBHo Q.

-

8) 1 . n I1. Pacuetnasi cxemMa KOHCTPYKIHH OT
F = KOCOCHMMeTPHYHON Harpy3kd

Puc. 24
. Tadéauma 21
OcHoBHbIE HCXOZHBIE AARHBIE NI0 KOHCTPYKUMH
Yenopau@t | Yenosras] YeaosHas
daemenTH Janna IMromans :;‘{ng; II:K o‘?ggu );:g‘; ;(gggg::b
KOHCTpyK- | IeMeHTa, | ceueHHs cqu}[:ux yup3 E El El
HHUH l, M F y M2 J A N » ] == ]
» M 1000 1000 1000 {
TC/M2 TC- M2 TC-M
Caau
Purenn {=lpacy
or 1—2 a0

[(n—1)—n]
pHI‘EJIb = 0,5 lpac-x ’

n—(n+-1)
240




Ta6banuma 22

KoadpuuuenTn pacnpenencnns nas cxemni I

Howmep y3na | 1 l T & n

Howmep ’
sneMeHTa l 1-0 I 1-2 ’ ’ l | n—(n—1) n—90 | n—(n+1)
Koadpdunven- &y hki—2 Epn_1) k, o Epinst)

Isl pacnpenene-
HHS

Kosdpdunuents pacnpefesenns B yaje n ONpefensiiorcs no dopmyaam:

Jaa—1y_ . Jno . 0,25/ n 41
kﬂ(ﬂ—l) = ’_'—E'l._' i Rno= T i Ragan = ———27—' ’
rae
E j=jn(n*l) + jn—O -+ 0;25jn(n+1)-
Ta6auna 23
Kosdduuuentn pacnpenenenns pas cxemol I
Houmep y3na | 1 ! . l n
Howmep | ' i B
3/IeMeHTa ’ 1—-0 I 1-2 z ‘ \ ’ n—(n—1) l n—0 | n—(n+1)
Kosppmumen- ki-o k12 R agn—1) kao k ana1)
TH pacnpenese-
HHS

Koadduuuents pacrpejiesieHus B y3je n onpefensiorcs no Gopmynam:

Jnine1 Jn—o 0,75/ (5 +1y
knin—1) = -"—;—J-—)— Rno= TR k,,(n+1)=——2f,—— ’

rae

Zj: jn(n—l) +j,,_u + 0p75jll(ll+l)‘

MomeHTH 3allleMAieHHs] OT €HHHYHHX cMelleHHfi yanoB 1—(n—I1) ompenensior-
cfl TaK Xe, Kak B pacyeTe HeCHMMETPHYHOH paMH.

16 3axas M 462 241



a).

. MOMeHTH 3alieMJeHds OT €AUHHYHOro cMEIIeHHSA
n+f

n~1 n y3na n;
) + -~
Q’ ."-N
’ =~ .__:tl a) aas cxemsl | (cHMMeTpHUHOS 3arpyxeHHe)
’ Gj n—)n
M(n——l)n = Ma(n—l) = + —l'(_ﬁ:
(n—n
Vi Mn(n-H) = M(n-H)n = 0;
6)
n-1 7 n+f
\1+_‘ + —
N~ T2 r 6) aas cxemsr I1 (KococuMMeTpHuHOe 3arpyXeHHe)
’ Gj n—1lyn
M(n-«l)n = Mn(n—l) = 4 _7_1___2._;
(n—1)n
a M - Sin(nt1)
Puc. 25 marl) = Lany )
2n P e MomesTH 3allleMACHHS OT 3arpyXeHafl B SJeMeHTax pH-
) a+1 reJin, xpome anementa n(n--1), onpeaesaiores KaK OMOPHBE
MOMEHTH 3alleMJeHHHX 6aJioK, a momepednbe CHJAB HA OMNO-
K505 Pax — O HONpPOMETHHX Gad0K.

242

MomenTht 3alUeMJAeHHA IIeMEeHTE

n{n+1):
a) nas cxemu 1 (puc. 26, a, 6)
3arpyxeHne K—1l:

OT 3arpyXkeHHH B

3P!
Mn(n+1) = + -8 3

Pl
M@ainn =+ ;

8
P
Quasty = Quenn = £ 53

3arpyxeHHe K:

P!
Mn(n+l) == M(n+1)r1 = -+ 73

6) nasa cxemu IT (puc. 26, 8)
3arpyxenne kK—I:
3P

Mupiny =+ —5=3
M@pi1yn =05

Qninsrty = Quinn = £

Pacnpepienienne MOMEHTOB 3auIeMJeHHS 0T eIHHHYHEIX
CMel¢HHH Y3JIOB H OT 3arpyXKeHHH NMPOM3BOLHTCS TaK XKe, Kak
B pacyeTe HeCHMMeTPHYHOH pamu MeToxom Kpocca. B cxe-
me | kospdHnHEnT nepeHoca mJs sjdeMeHTa pHreas n (nf-1)
K==1,

L
5



+91

13 74

Ta6auna pacrpeaeieHus MOMEHTOB 3ameM/IeHns AJsi cxeMbr |

(npuMep mpH uMcae y3n0B n=3)

Ta6auua 24

Howmep ysna 1 2
Howmep anementa KoHcolb 10 1-2 2—1 2—0
KoadduuneHTnl
pacmpeselieHus - kico hiz ke k2o
1 2 3 4 5 6 7
a=0,5b, [m = —+100}
uka 1
[llz—-akl_g Qg =4—~'(1k1_2 bi =—mk2_1 b, =~—mk2_o
a3=0,5b¢ by=0,5a;
Iukn 2
VeiaoBHEIE MO- Qg =—0ski—o as==r—ask 2 bs == —(by+t-bs) ks by =—(bs+bs)ka_o
MEeHT
m=100 Tc-m
B yaJe 2 Mocaeayoline LHKILL BHIOJHAOTCS aHAJOTHYHO UHKAY 2

OnopHble
MOMEHTbI

my_o=2a; rp. 4

my.,=23aq; 1p.5

ma_1=2Zb; Tp. 6

me—o=2Xb,; rp.7

IIposepka

ml—o'{-m(_

2=0

Ma_y+Ma—o +my_y3=—m=—100

Mpumevanue MoMeHTs 3alllemleHdst APYIHX Y3JOB PACTIPenesioTesl aHAJOTHYHO,
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MMpononxenune

Homep yana 2 3 43
Homep ameMenra 2—3 3—2 3—0 3—4 4--3
Koadppuuuents
pacnpesenenus ka-s ko ka~o ks -

1 1 2 8 9 10 11 12
C=0,‘5b3 d=—c3
Luka 1
bs=—mky_3 Ci=—cCRa—2 Ca=—cks_, Ca=—Cka_4
b5 =0,5C| C4 =0,5bs dl =—C(7
Linkn 2 _—
bg==—(bi4-bs) ko_3 Cs =-—C4R3. 9 Co==—CaR3.o Cr=-—Csk3_4
YenopHbil
MOMEHT
m?;gg:;'“ [Mocaeayiouye WHKILL BLINOJHAOTCS AHAJNOTHUHO LHKAY 2
Sgﬁg:;’: Mmy-3=2b, rp. 8 Ma_o=3cy 1p.9 | ma_o=2Xc; rp. 10| ma_s=2c; tp. 11 [m,_~=2Zu,rp. 12
TTposepka Ma_g4-ms_o+ms_y=0 My_z== —Mjz—4




Tabauna pacnpenesieHHs MOMEHTOB 3aulleMaeHus aJsa cXeMbl II (npumep npu uncse yanos n=23)

Tabanua 25

Homep yauna 1 2
Homep aneMenTa KoHcoas 10 1-2 2—1 2—0
KoaddunuerTs
pacmpejeseHHs - ki-o ly—2 Ro ko_n
1 | 2 3 4 5 6 7
a=0,5b, [m=+100]
Huka 1
a; ='-’akl—0 a2=—'ﬂk1—2 b1!='-—fﬂk2_1 bg: —mks._o
as =0,5be b4 =0,5a2
Hukn 2
VeaoBHBIH MO- ay=—0ak;_o Qs =—ask -y bs =——-(b4+b5)kzn1 bs =—(b4+b5)k2- 0
MeHT
m=100 Tc'M
B yajne 2 TocneayiowHe UMK/ BHIMONHAIOTCS AHAAOTHYHO HUKJIY 2

OmnopHee
MOMEHTH

m)—o =Eai rp. 4

mi—2=23a; Ip.5

my_1==2b; 1p.6

Mmoo =2b; p. 7

ITposepka

ﬂl]_o+m1—2 ={

Ma—1+MmMas_o +m2~3—_—_-—m=-—100

MMpamveyanne. MoMeHTH 3alleMJEHHS APYTHX Y3JIOB pacnpelesiioTcs aHaJorHyHo,
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[Iporoanxenue

Homep ysna 2 3
Homep aaemenTa 2—3 3—2 3—0 3—4
KoadduuneHts
pacupeneeHns ka3 ks ka—o ka—s
1 | 2 8 9 10 11
C=O,5ba
- Uwpka 1 -
bg:—/’f’lkz._a CI=~ck3_2 C2=~—C/(3*0 03=—Ck3_4
b5=0,501 Cq =0,5b3
Luxa 2 :
bs=—'—-(b4+b5)k2_3 05:—:'—04/33_2 Cs:—-—ﬂ:/\’a_o C7=<—Cak3-4
YeioBublit
MOMEHT
m==100 1¢c-M IMocaenytolie UKL BLINIOMHSAIOTCS aHAJOTHYHO LMKy 2
B y3ne 2
Sgh(:[;e):{l’?: m2_3=2b1 p. 8 1113-2:203 p. 9 I7l>3‘0=201 Tp. 10 ma_4=EL‘/ rp. 11
[Iposepka My—g+Ms—g+Ma_g=0




Peuienne no ABYM cXeMaM BeJeTCs DasjieJbHO TeM 3Ke METOJO0M, 4To H pacder
HECHMMETPHYHOR DaMbl.

J1a ompenesnedHs peakuHi B CBasX NOJYdYeHHHE CMEIIEHHS OT PEUIEHHs KaHOHH-
4eCKHX ypaBHeHH# B cxeMmax I u II cymmupyloTrcs: OJas JeBoH NOJOBHHH paMbl —

(8p1+6511), nas npasoit — (85, —065 ).

Jlasi onpenesieHHss ONOPHHIX MOMEHTOB B /J€MEHTaX KOHCTPYKUHH CYMMRBDYIOTCS
OTIOpHBIE MOMEHTH, NOJy4eHBble H3 pelleHHs cxeM I u II: ans JeBofi mosioBHEBI pa-
MH — (M M), aas mpasoi — (M}, —My)).

3aecb HHIEKCH: K — HOMep 3arpyJKeHHS; 1 -— HOMep omnopsl; I —cXeMa ¢ cHM-
METPHUHOH Harpy3skoH, 11 — ¢ KOCOCHMMEeTPHYHOH Harpyskoi.

ITo nonydeHHBIM HaHHBIM CTPOSATCH JHHEMH BJHSHHS DEaKUHHd H ONOPDHHIX MOMEH-
T0B. [locTpoeHHe 3THX JHHHA BJIMAHHS, 4 Takxe JHHHH BJHSHHA NPOAETHHIX MOMeH-
TOB H NOHEPEYHHX CHJ ONHCAHO B PeI€HHH NPOAOALHOM pamMbl METOAOM HECHMMETDHI-
HBIX paMm.

4. Pacyer acTakaj paMHOM KOHMCTPYKIHH, B KOTOPOM
ynpyras NOZaTAHBOCTb ONOP B FPyHTE ONPEAeNseTcs KO3P(HHUHCHTOM ITOCTENH

HaunHaeTes pacuer ¢ cOCTaBJeHHS pacYeTHOH CXeMBI 3cTakajAbl. Pacyer BHIOJHSA-
eTCH AHAJIOTHYHO NpeACTABJACHHOMY BhHIIle B pa3f. 1 (CM. HauaJo JaHHOTO MpPHAOKe-
HHs1). Pacger mo olpeledeHHI0 «PacdeTHHX JJHH CTOEKs He NPOH3BOAAT. JTOT pacder
3aMeHsIeTCS PacyeTOM onpele/eHHsl YCHIHA B CBA3AX TOJOBH ONOPH OT €XHHHUHBIX
cMemniensfi 6==1 u noBopoTOB Po=1.

Cny6una 3a6HBKH onoOphl OTCUHTHBAaeTCs OT JIHHHH YCIOBHOro IHa. BosneficTpie
rPyHTa Ha ONOPH 3aMeHSeTCS YNPYrHMH cBa3aMHu. Jlas sroro ray6HRa 3aGHBKH pas-
6uBaercs Ha paBHHE 4acTH 2o (pHc. 27), B KaXKHOH H3 KOTOPHX BBOJHTCS yIOpyras
CBA3b. YCHJIHS B CBSI3SIX OT €XMHHYHHX cMellleHHA onpelensiorcsa no ¢opmyie

N;=cs = kz;b,2,,

rae Bce o003HaueHHsl npuHEMalores mo n. 21.25 Hacrosmero PykoBoJicTBa.

Yeuamne B ¢ukTHBHOA omope 1 (cM. puc. 27) Ni=kzb, zo, B dHKTHBHO# ornope 2
No=rkzbp 2o 1 T. 1.

Pacuer cBal, Kak OaJIKH Ha yOpyro ocelawlNHX ONOpax, NPOH3BOAHTCS METOLOM
Aedopmauui. PacueTHas cxeMa npeicTaBieHa Ha' pHe. 27. Pacuer BHmoJHseTcs aHA-
JIOTHYHO pacueTy NOMNepeyHOH paMbl, NPejACTaBJIEHHOMY B pa3f. 2 HACTOSIIErO IPH-
JOXKeHHA.

Tabauuna 26

PacueTHble naHHbLIE NO KOHCTPYKUHH

Yenos- yc"‘;’:" YenoBHas
i, HBIH Ha NOTOHHAs
JneMenT KoHT- | AWIHHA 21€- g:;;, MomeHT | yonyas HKECT- | 31ecTKOCTD
PYyKUHH “feﬂrza M CedeHHs m}ep:::l " E I\%CIT b i= El s
) >0 F, m2 ’ 1000’ —_— 1000 A ;
tc/m? | 1000 TC M
) TC- M2
0—1 : ho F 1 jo
1—2, 2——3, 3—4 20 F 1 i;
KoabpuuneTH pacnpepenenus: .
ysea 1: Bi_o = Jo__
Jotiz
kiop = =
1-2 JotJz’

kl—O + kl—2 - 1,0



) . _Jz __ =
ysen 2: k;_1 = 5, —0.5;

k2 —Ji = 0,5;

3= 2

b1 4 Eo_s = 1,0.

) - Jz _ ;
ysea 3: R3_o = —-—-jz TOTE, = 0,572;

0!75]-2

fat = Jxomy, — 04

Ry o+ k3_a=1,0.

MoMeHTH 3alleMJIeHHsl OT €IUHMUHHX TOPH30HTAaNbHHIX cMelleHuft (0==1) o¢uk-
THBHBIX onop 1—4.

—_— ‘Po": 7 A . v
Hugz Bepruezo
cmpaenus {o

|
l
!
\

b

Z,

Yerobuoe dwo

2,

Puc. 27. PacueTHan cxeMma ONpeReNeHHsi MOMEHTa
3alneMJIeHHsi T'OJIOBH CTOHKH PaMH OI yrfia rmo-
BOPOTA H MepeMelleH s, PAaBHBIX eJHHHALE
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CwmeweHre duKTHBHON onopi 1: a 4

_Z/&z
1 6jo 5 6/ . ~
Mgl—M1_o=£‘°=—Fj:” \.‘
31 _ﬁfz < \
Mi, = 2-1= 2o \
— 7\
1=
~ :;ﬁ-;/f-‘-/
2
CwMeinenue GHKTHBHON onophi 2 6) p
Ml—?-— 321= % . -

32 32 6j
2-3 = M3—2 ==L,

%
CwmelieHre QHKTHBHOH OMOpPHL 3:
M2 3—/‘43 2____6_]_3' h?r_:
2y ' — |J
3 + _
M3_4 - i—o m] + =f
|
4
CMmeinenne GuUKTHBHOR onops 4: 2) 3
37 T
M3 4= = ;;—:_ B o f‘/
i . Vo
4
Puc. 28

MoOMeHTH 3aMeMJIeRHS OT eIHHHYHHX cmeleHufi onopu 0 (3aienxa B pocTBepKe):
OT TOPH30HTAJNBLHOTO IMOCTYNATENbHOrO cMenieHAs §=1

38 6_]0 6]'0‘
M_]——M} 0———ko SHK‘

OT yraa mosopora @=1:

M2, = 4j09 =4/,

M o = 25z = 2,

Puc. 29

OnpeneseHHe ONOPHHX MOMEHTOB NIpH MOMOIIH pacnpejesieHHS MOMEHTOB 3aLIeM-
JieHHsl OT €fIHHHYHHX cMelleHHA (HKTHBHHX OMOP H omopsl ( BwMOAHeHO B Ta6A. 27
(cM. TaKXke Tab/l. 5 HACTOSAMEro NPHIOMKEHHS).
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Ta6bnuma 27
Onpepeacuue ONOPHLIX MOMEHTOB OT GAWHHUYHBLIX CMEWIEHHR QUKTUBHLIX OnOp
Vaun 0 1 2
DJIeMeHThI 0—1 _1=0 1—2 2—1
Kos¢pdnunenr —
pacnpeiesieHHs . 0 ki—o ki ka-1=0,5
e 3 4 5 6
1 1
Mg M, Mf1—2 MSLI
Lluxka 1 ¢c=0,5a, b=0,5a;
ay = — (M?l_o—!-M?l_Q)k\—o a2=—(M?LO+M§l_2)k1_9 bx=—(M321—1+b)k2“
cl=0,5a4 as =0,5 bl b¢==0,505
Cuere-
HUuE (pn‘l.(- Huka 2 ~
01;:‘:::1)”1 Ay ==-—Qaki_o Qs = —~—Q3R bs=—(bs+bu) ko1
Cz=0,5(17 13 '—=O,5b5 bg =[0,5ag
Iukn 3
ar==—aski—qo ag=—0nski— bg=— (b7+b8)k2—l
Onopunie | M{®, =Zrp. 3 MI? =Srp. 4 M® ,=Srp.5 MM =Zrp.6
MOMEHTH

MoMenTu  3anleMJyIeHHS OT CMeLleHHs! (HKTHBHOH onoOpH 2 pacnpenefsioTcs aHAJMOFHYHO,



1§14

Ilponoaxeunuc
Yanu 2
DJleMeHTH 2.3 3—2 34 -
KoabhduuneHtsi . _ —
pacnpeneseHus ky-3=05 k3-2=0,572 k3_4=0,428
1 |2 7 8 9
Huka 1 d=0,5b;
b2=_(Mgl_]+b)k2_3 dy=—dks_, dy=—dks 4
Cwmee- bs=0,5d, dy=0,5bs
Hue Guk-
THBHOR | LMK 2
onopu 1 b6=—(b3+b4)k2-3 di==—dsks_, ds=—daks_4
b7 =0,5d4 =0,5b10
Huka 3
bro=—(br+be) k23 dy=—dsks 2 dy—=—dska_s
.{Onopubie
MOMIe)HThI ‘p3=2rp 7 5¢’2=:er 8 M1qJ =3rp.9




[4:14

IMpogonxeune taba 27
1 2 3 4 5 6
Hukan 1 ¢==0,5a, a=0,5b;
ay=—ak;_o ay=—aki—2 b1=—‘—(M;3_3+b)k2~[
o ==0,5a4 a3 =0,5bs by=0,5a;
Cwmetie-
Hue Quk-
THUBHOH Huxa 2
onopsr 3 Qo= —azki—o as=—aski -2 bs=—(bs+bs) ko,
c2==0,5a; as=0,5bo bg=0,5as
Lnka 3
ar=—0aski—o ag=—ask -2 b9=—(b7+b8) ks
Onopaie | 450 __3p 3 M )—Zrp. 4 M = Srp. 5 M3 —3rp 6

MOMEHTH!




514

Mpogoaxwenne Taba 27

1 2 7 8 N
M3, M, M3,
Uuka 1 b=0,5d,
br=— (ML g+b) a-s dy=— (M g+ M5 ks dy=—(M3 3+ M3 4] Ry,
by=0,5d d3=0,5b,
Cwmelne-
uue ¢uk- | Luka 2 _
* THBHOR
ONOPH! 3 bo==—-(bg-}-b4)k2_3 dy==—daks_» ds——dsks_s
br=0,5d; dy=0,5bs
Huka 3
bio=—(br+bs)ks-2 dr=—diks ds==—diks_
0 3 . ‘
MowenTis Matg=2rp. 7 M3 ,=rp. 8 M3® =%rp.9



4°1

MNpoaonxenne tTaba 27

2 3 4 5 6
Huka 1 c=0,5m a==0,5b,
ay=aki—o Qy==—ak,._, by=—bks_,
¢=0,5a4 a3 =0,5b; bs=0,5a,
Cmeme-
Hue uk- [ Nuka 2
THBHOH
Onophl 4 a4=——agk170 as #——aalﬂ_z b5=—(b3+b4)ka_1
ca==0,0a1 as==0,56, bs=0,5a;
Nuxka 3
Qr==-—aski—o ag==—0ask;_s bo=—(bsFbr)ka_y
O 4 4 o
oup e | Moti=Zrp.3 M —=Frp.4 Mi® =3rp. 5 M3® =32rp.6




Mpogonxeunue T7aba 27

1 2 7 8 9
ML,
Huka 1 b=0,5d,
by=—bks-s dl=_Mgi4 k3-2 dx =-*M§474k3—4
bs=0,5d, d3==0,5b.
Cwmeuze-
HHe buk- uxa 2
THBHOM
onopsl 4 be==—(ba-t-bs)Ro_3 dy=—d3ks-2 dy=—daks_4
b7=0,5d; de==0,5bs
Hnka 3
bro=—{be-+br)ks-s dy=—dgka—s ds—=—doks_s
OnopHble
Mt 7 P S

4




MponoaxKeuue ta6a 27

1 2 3 4 5 6
MJEI M?EO
Huka 1 c=0,5a, b=0,ba,
a‘=‘—M?9—0 Ri-o az="M139.0k1—2 by=—bky,
CwMele-
HHe Ono- ¢1=0,5a4 a;=0,5b, bs==0,5a;
pu 0 Upxa 2
(ropu-
30}:{'2;’;"' a4 =—ask;_o as=—0azk;_» bs=—(ba+b4) ks
¢2=0,5a7 as=0,5bs by==0,5as
ko 3
a7=“"a6kl—-0 aa=—ask1_2 b’J=--(b7+b8)kzml
omopise|  M38,=Srp. 3 MY =Zrp.4 M8 ,=3rp.5 M 1—3rp. 6

PacnipenefieHlie MOMEHTOB 3allleMJeHHs oT mosopota omopui 0 (M3®; u M3?;) npoussonnTcs  aHasorHymo pacupeseleHuio MO-

MEHTOB 3allleMJIEHHs OT FOPH30HTAJbHOrO CMelleHH:A OIIophbL 0




2oy a sexmeg Ll

LS

OxonuaHue tada 27

1 2 7 8 9
Uukna 1 ¢=0,5b,
by=—bk;_s c1=—cks_» Cy==—Ch3_4
o ba=05c, ¢3=0,5bs
pet 0| [uka 2
(ropu-
ao:'zaﬁnb- be=—(bs+b4) k23 Ca=—Caky-s Cs=—Cska—s
bs=0,5cs ce==0,56,0
uka 3
b10=—(b7+b5)k2A3 C7=-—Csk3_2 Cg=—Ce¢R3—1
Onopxue ‘
Momgnm M§8=3rp. 7 M8 ,==rp.8 M§8,=%rp.9




TaGaunuwa 28

Croanas 1a6AHNA ONOPHNX MOMEHTOR M;m
OT eAMHNYHbLIX CMeINcHKRA onop

PA— Ot cmemnenddt GEKTHBHHX Oonop or ;:{:selme- or n_?: PO
1 | 2 | 3 i 4 _ onopsi 0

0—1 MO M| MPy | M, M, MY,
1—0 M®, MP2, M¥, M ?go M, M2,
1—2 M}?_g M?dig M?q—)Q M?qlz ‘M?ﬁ—z M2

2—1 Mlzq—)l M;i‘il M3, M;®, M3, M3%,
23 M, | M| MP, | M2, M3, MSo,
39 Mo, | M, | M2, | M2, M, M52,
3—4 M2, | M, M, | M3, Mmge, M3Y,
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Ta6anuwa 29
ie CHJIB B 3. Tax oT eNHHHYHBIX CMEILEHHA ONop
Or cvmemeHn# (HKTHBHHIX ONOP
OsniopH DeMeHTH
1 2 3 4
M R 24’ 30 3p 4 ¢
0 ” \ - ’—ﬁ—-‘ Qi =Mt MITo | gre MM | e MG ML,
D 0 0 hu
1--0 Q -0 “"QO 1 l 0 =" Q Q 20 =—Qo 1 Q4-0 = Q
1
2y 20 3 3, 4
1—2 Qle, MM Q% , = MizatMs-, Q‘;§2=M132+M2?1 Q’:412=Mﬂ'z My
29 20 Zo 20
\ 2—1 QP 1-‘—Q1 2 2 1 =—Qi*, 03‘31 =— 314, 2 Q1 =-—Q
2 2p 7 A20 3P
93 lefh +M3 2| Qb — M2 3 +M;2, Q¥ — MyZ 3+ M Q‘;‘ii My~ 3+M;
2o 20 20 20
l 3—2 QP =—Qi, Q3®,=—0Q%; Q3P =—Q® Qiv, =i,
3 20 2 3 3
34 Qe, MM Q§§4=Mar4+M4-a Qi — Mg +M72 5 Qi, AM %M
20 29 20 N
3
4 43 1 4 3= Q Q 3_"Q3 4 04413‘;‘*0?5?4 QL2=7Q§.‘?_4




095

Mpononkenne

Ot cmemnenus

Ot nosopota

Onopu SeMeHTE
0 0—1 Qe = M‘?G-I;FM?QO Q% =M_~__32‘;M‘Og°
0 0
1—0 QP8 = Qg8 Q% =—Q%
1
1—2 Q06 — M?EQ'+M39—1 Q;’E’z = MIDEQ"*—M&
20 20
2—1 Q2% ——Q8, Q2% =—Q%,
2
ob - [} . o MO©
_— Q0 - M2“3:"M3_2 Qe0, = M2»~3:‘ 32
0 0
3.9 Qob =_—_-‘Q°6 Q9 =—Q%5¢
32 2—3 3-2 2—3
3
aq @28, — ML +MLs QS®, — M324+-Mi25
20 20
4 4—3 Q% =—Q38, Q%3 =—Q5%,
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PeakTHBHBIE YCHAHRA I, B YNPYrux cBasax (PUKTHBHAIX omopax)

Ta6aunma 30

DUKTHBHABIE
ONopH

OT cMmelleHH (QHKTHBHHIX ONOp

Or cMelieHHsA

Ot noBopora

onopst 0

[IpuMeuanue.

f11=N1+Q}?0+
+Q1%,
I‘2|=Q%91+Q;93

ra) = Q§?2+O§f4

ra=Q;5+0

ri2 =Q125f0+Q’i?2

T2z =N2+Qg?11+

+Q3%;

rag= ng_)2+Q§qﬁ4

ryp= Qi?;;-?o

rm:Q‘?‘EO +Q?(E2

raz= Qgibl +Q;¢ig

fsa=Na+Q§i2+Qg¢i4

ry3= QZ?3+0

f14=Q‘|1(£0+Q14E2

"24=Q3?1+Qg?3

ra=Q F325Q524

ra=Ni+Q3®;+0

ris=Q% +Q¢,

N 8
r27 20321 +QS—3

8
T3 =Q%, +Q5°,

T =0Q9%3+0

e =Q% +Q7%

O o]
Top =Q5%,4+Q35%5

o] O
Ty = Q5% +Q3%4

r4q; = Qz?ipg“‘o

Ta6n. 30 Bxmouaer B ce6a KAHOHHYECKHe YPaBHEHHA, pemeHHe KOTOpHIX NMpoH3soauTes mo crnocoby Taycca

B Ta6ua. 31 u 32, [Toapo6HOe onMHCaHHe XOAa PEIUEHHH U3J0XKeHO B pasfl. 2 HAacTOSILEero NMPHIOKEHHS, .



PemenRe KaHOHHYECKHX YpaBHEHHE

g Peakuan QHKTHBHHX ONOP OT eJHHAYHHX CMEIICHHA

g IPE HeH3BECTHHX

g

2 L 8, 03 84

1 my g 13 T

2 —ru/ra —ripfr —ri3/rn —7a/r

3 ray T2 r23 T24

4 roy(—ru/ri) ror(—riz/ru) ra(—ris/ru) roi(—ris/ru)
5 ra rag Tas a4

6 ra (—rn/ru) rai{(—riz/ri1) rai(—ris/ru) fal(_fu/’u)
7 ra Tz Ts3 T4

8 ra(—ry/ru) rsi(—ria/ru) rai(—ria/rn) ray(—ris/rn)
9 ray’ 738’ rad’

10 —T25" [roy” ~r23’/ray’ —T24’[Tas’
11 ra’ rey’ s

12 732" (—ra’[ry’) ras’ (—r23’freg’) 32" (~r24"/reg’)
13 T4’ r4d’ rsd’

14 742" (—ra’ frao’) r1a” (—r23’/rag) Tas’ (—rad’ Jrag’)
15 ras” ras”

16 —rss” [rss” ~—T134" [rss”
17 ras” rad”

18 143" (—r33” fr3s”) ri3”{(—rs” fras"”)
19 o
20 —rad fred”
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Ta6anrma 31

Peakuun onopu (0 OT €IWHHUHHX CMeUleBHHA

TIposepxa
8 P
rn 3 7 )
Sr/riy=—3% 2-# CTPOKH
‘-rlﬂ/rll ‘flw/f”
ra 3 4 I

ral—riz/ru)
736

ra(=—=ri;/r)
r45

rav(—ri3/r)
Tos
4 '
—F94lTog

r36

"syz("z;&/’é?)

Tay

ra(—"2722)
i
""’z;alra:;
18
rio(—ra/7)
g

m o om
""45/"44

roi(—r W/r”)

739

fsl(—"w /)

f4(p

I‘u(—'f 10 /f“)

rf(p

rzq) /r
T
1 v
rh (“’Eq; I79)

r“p

4m(rl)

re

ri(p

—rmp /1'33

f“r

r‘;3( r3q> r33)
tre

7
49

rw/r

T3z

Tag

ruZ 2- cTpORH==

=—2 6-fi CTpOKH

rs2 2-# cTpoKH==

=—3 8-f cTpoKH

I’ Jrey’ =—3 10-# cTpOKB

2 1() 7} CTPOKH=
—Z% 12-fi cTpokm

= 10 -# CTpORM =
—ZX 14-it cTpOKH

Sr”fras” =—72 16-% CTPOKK

ra;”T 16-f CTpOKH==
=—23 18-# cTpoxn

Zr” fra”"=—3 20-i cTpo-

RH
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Tabanua 32

Cxema pelleHHs KAHOHHYECKHX ypaBHeHnlt (oGpatublit xon)
a5 Cumellenne GUKTHBHHIX OMOD BeJuuuHE cMelleHHsl ONMOP OT eJHHHUYHOrO [IpumeuaHue
L 2 3 ¢ | fopmsomamsioro | nosopora onopw O
1 84 L YR N 5?=—r;'$/r:; Crpoka 20 Tabu. 31
” 8 ” " . ”

2 /e 64(—7'34 fraa”) b‘?( :34 /rss”) ITo crpoxe 16 Ta6a. 31
3 —f 3 [1ad” —7 3 /733"
4 8, 85 67 I 2-ft u 3-#1 crpok
5 —raa’ [rag’ 83(—ras’/rar’) 83 (—r2d/ra)
6 —rad’ [rag’ 85 (—rad ray’) 8F (—ras’/ras’) Tlo crpoke 10 Ta6a. 31
7 —f;a /red’ —’;q’/fn'
8 8, 6; 85 S 5—T7-f cTPOK
9 —ria/ra 85—r1z/ru) 8% (—riz/ru)
10 —fis/rn 63(—’13/’11) 88 (—ria/ru)

. 5 ITo crpoke 2 Taba. 31
11 dy(—ris/ru) 0% (—ria/ru)
12 —-ry /T —(r“p/rn
13 8, 8 69 S 9—12-#1 cTpok




OHOPHHC MOMEHTH OT CMCIICHHS TOJIOBH CBAH

Ta6auma 33

OnopHHe MOMEHTH OT CMEUIeHHS

= (PHKTHBHHX OMOD B CBSI3H CO M?::;ffb? %T

e cMelenreM onopsl 0 : Onoprsie Mo-
%: 5 € 1HHHUYHOro MEHTH Mo
= 2 = cMelLleHHs n,m

5 3 5 8
2 g g 5 85 83 85 onopst O
1p 58 20 33| p30 8 Mo 30 Mo5 Mg‘l =
1 0—1 | MgZ; 3 | Myl B 0—1 73 0—1 "4 0—1 =3 crpokn |
R [}
1 a5 [ 1020 50 b 8| gedd 58 5 M3 =
2 10 MIEO 8 foo 8 leo 83 [ M1Zo 34 Mo =3 cl'rp%xu 2
8
10 23 | 2420 36 | pe30 33 | agdd 50 M, =
3 1—2 Ml‘zg L M1?2 Bg M1?2 o3 Mld—)2 BZ Mo“s'? =3 cl'rpz)lm 3
5
1 3 2 b 3 8 4 ) 8 M, ;=
4 21 | Mp% 0| M3%, % M2 v | M32 0, M3, =3 cipém 4
3}
10 33| 220 w 8| agtd 30 8 Mg _3 =
5 o3| MyPa vl | M0 | M3 0y | M350 MgE, _ :szm 5
8
. 1 3 2 3 : 5 4p 6 3 M, =
6 3o | M3®, 80| Ma%, 00 | M3R, 8 | M32, 5, M$Z, |_< C";pzm 6
8
1d 78 | 220 28 | xg30 30 | agdb 3 0 5 M3 4=
7 34 | M2 00 | MR, 0 | M52, 05 | M3P 00 M2, 5 :Tpém 7
Tab6nuuma 34
Onopune MOMEHTH OT NOBOPOTA CBAH
OnopHBEe MOMEHTH OT CMEINeHHs '

Z | OHKTHBEHX ONOp B CBS3H C MOBOPOTOM M(?;EO£T};H%T OnopHHe Mo-
aszl 3 onopxi 0 MEHTH OT NIOBO-
ds) g 3 e JUHHIHOr' 0 M‘p
s & 2 Q @ @ Q@ noBOpPOTA pora _
T8l ® B v b3 R onopx 0 m

1 0—1 lo 39 2¢ 39 3 39 19 39 0P M=

—1 P MgZy O | MoZ1 37 | Mg~ B35 | Mo~ ¥ M2 | _s crpoka 1

1 2 3 ip o My =
2 10 | M %o BP | M 37 | M{%0 38 | M0 0 | My%, | o ;Tpgm 9
ip g 3 4 MP , =
3 12 | My% 3P MO, P | M BT | M0 MDY, s c{rpfm 3
1 2 3 1 MP =
4 21 | M2 3 | Ma2 R0 | Mo BT MO, B8R M%) C2Tp:JKR 4
: : o
5 23| M09 | M9, 09 | M9, 89 | MI0 09| MS® Ms—s =
23 00 | M2—3 %y ( M3 %5 | Ma-3 " 23 | =3 crpoxn 5

_ 10 59| alo 3 4 MY, =

6 32| M52, 07 | M3%, 30| M5®, 87 | Ma%p 39 | M3%, | caq-szmS
(]

7 3—4 | MO, 3% | M9, 39| M39, 30 | Mi®, 39 M3® M3 4=

3-a 01 | M3_4 0| M3Z4 03 | M3~ 4% 3=4 | _5 crpokn 7

MIpumeuanne. B rabn 33 u 34 onopusie MOMeHTH M ',‘, m OT €IHHHYHHIX CMe-

IIEHKHA ONOp NPHHHMAIOTCH N0 Tabx. 28, cmetnenns O;— mo Ta6u. 32.
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MoMeHTH 3allleMJIeHHS CBak OT eAHHHYHHX CMellleHHHA NO OCH DHIeJil Ompexens-

I0TCH 110 (hopMyaaMm:
OT FOPH30HTAJLHOTO CMellleHHus

My, +mp
8 5 0 1—0
Mcm’ — MO—] “" 7 a,
4
o} 6
rae Mo M —-_—QEM — fnonepeyHas CHJa B 3JeMeHTe (0—I1:
hU

OT NIOBOpPOTA

M1 + Mg
a,
hO

M&i = M%y +

ME +MP

=Q@, ; — nonepeuras cuaa B sneMenTe 0—1;
hO

rume

a — pACCTOsIHHe OT HHXKHeil MOBEDXHOCTH pOCTBEpXa
o ero OCH, Ha KOTOPOH ONpeIeJsieTCs MOMEHT

3alUeMJIeHHS] CBAH.
Meroanka pacueTa MOMEHTOB 3alleMJEHHs CBaH B pHresieé OT €IHHHUHHX cMelle-
HHH IIpHBeJAEeHAa Ha NpHMepe OAHON cBad. AHaJOTHUHHe pacyeTH Heo6XOXHMO MOBTO-
PHMTh AJISl APYTHX CBaM, OTIHYAIIMHXCH OT JaHHOM ANHHON W rayOHHOR NOrpyXeHAs B

TPYHT.
IMocne ompenesieHHss MOMEHTOB 3allleMJieHHsi CBafi B POCTBEpKe OT EAHMHHUHBIX

CMelleHHA NPHCTYNAlOT X pacdeTy pamu. XOA pacyera aHaJOTHYEH H3J0XKeHHOMY B
pasj. 2 HacTOSHIero NPHJIOKEHHS.

ITo pekoMennauusam pasz. 2 cOCTaBAAKTCS PacUETHASl CXEMA H CXeMHl 3arpyxeunfi
paMul, ONpefeNAIOTC MOMEHTH 3allleMJEeHHS OT eIHMHHYHBIX BeDPTHKAJbHHX CMeleHHA
GUKTHBHHX ONOP B 3JleMeHTaX DHreisl paMH no (opmylie

6/

3 n,n+l
moar = F —7 T b
n,n-+1

MowmeHTHl 3alIeMNIeHHA B CBAAX OT TOPHIOHTANBHOTO CMEUIEHHUA @HKTHBHO@’[ ona-
j= 0, B OTJIHYHe OT H3JIOXKEHHOTO B pasn. 2, NPHHAMAKTCA H3 pacuyeta cBafi ¢ yYderoM

paboTH rpyHTa Ko3hdHumMenToM nocrend, T. e. My =M ,:
aas cBaH 1—6 (cM. pue. 5) M13_6 =MSB,;
IJsi CBaH 2—5 My =ME o
Ans cBau 3—4 Mi_,=MC ..

MomenTH 3allleMJIeHHs W MONepevHble CHJIH OT BHEUIHel HArpy3KH ONpeledsloTcH
M0 yKazaHHsiM pa3f. 2.

KospduuuerTr pacnpesesieHHS ONpeAeAsiOTC B AaHHOM CJydae He depe3 XKecT-
KOCTH 3JIEMEHTOB, CXOASMHXCA B y3Je, a yepe3 COOTHOIIEHHE MOMEHTOB 3alleMJIEHHs B
3JleMeHTax OT HNOBOPOTA y3Ja Ha yroa ¢=1.

MowmeHT 3allleMJIeHHs B pHTeJie OT NMOBOPOTa =1 onpeaensietcs no dbopMysne

/Wn, n+l1 — 4f.n. n4ts

1€ i, ,,1— YCIOBHas NMOTOHHAS XKECTKOCTb 3/1eMeHTa (cM Tabn. 2).
Mowment 3alieMsleHHs B CBae NPHHMMAETCA H3 pacyera CBaH ¢ ydeToM paboTH
rpyHTa k03dounneaToM nocrean, T. €. Mn, m =M‘§B, :

nas ceau 1—6 (cm. pme. 5) My_e=MZ | ;
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Aas ceam 2—5 My_s=M%, ,;

ANs cBaH 3—4 Ms _«=MF, 5.
Koadduunentsl pacnpefiesieHusi onpeaensoTess no gpopMyJe

Mﬂ, n+1

kn, n+l = - ’
T My,

rae k4 — K03 bHIHEeHT pacnpefesieHHs AAs jeMenTa n, n+1 ysna n;
n n41 ~— MOMEHT 3alEMJEHHs B 9JeMeHTe n, n--]1 OT MOBOpOTa y3ia n Ha
yroa ¢=1;
IMy; —cyMMa MOMEHTOB 3allleMJ€HHS SAEMEHTOB, CXOASIIHXCA B y3Je n, OT

ero moBopora Ha yroa @=1.
CyMMa x03¢hbHIHEHTOB pacupelle/ieHHsT BCeX 3JE€MEHTOB, CXONSUIHXCS B  y3Je,

paBHA eJMHHIIE:

y3ea 1:
i My,
—_y = 5
! w Ml~2+M1—6 ’
ks M 5
- My _o+M,_¢°
kio+ ki = 1,0
yaea 2:
boy — M, .
B My y+My s+ My 5 °
kQ - MQ—-D .
- My + My s+ My 5 °
2o e My_4 .
-3 My +My s+ My 53 °
koy + Ros+ kes=1,0
qT A

Onpenenende ONOPHHX MOMEHTOB IIYTEM PACHPEENiCHHS HEYPaBHOBEIIEHHHX MO-
MEHTOB 3allleMJIeHHs Mf,, m OT €IHHHUHHX CMEINeHHA (HMKTHBHHX ONOp M OT 3arpy-
JKeHHH NPOH3BOAHTCS MO OXHOMY H3 CIIOCOGOB, NPHBEJEHHHX B Pasi. 2 HACTOSINEro
npuaoxkenus (cM. Taba. 3—5). Ilpr stoM u3 Taba 4 m b HCKIIOYalOTCS CTPOKH
«OMOPHHX MOMEHTOB B FDYHTE®, ORPENE]STIOTCH TOJIBKO «ONODHHE MOMEHTH B Y3JaX»,

[onepeuHble CHIH B 3JeMeHTaX PHresisi ONPeNeJsIOTc N0 (GopmynaM, TpHBeleH-
#ieiM B pasf. 2. IIpu atoM ot ropusoHTadbHOrO cMmemenHs (cMemiedHe omopu 0) omop-
Hble MOMEHTH NpeABapHTE]bHO KOPPEKTHPYIOTCH Kk03bbHIUHEHTOM k;, PAaBHHM OTHO-
UICHHIO ONOPHOrO MOMEHTa B i-# cBae, IOJYJeHHOro B pesy/ibTaTe pacnpelefieHHs He-
yPaBHOBEIICHHOTO MOMEHTa K MOMeHTY 3alNeMJIeHHS OT eJIHNHYHOIO CMeIleHHS W3
pacueTa cBaH ¢ y4eToM PaGOTH rpyHTa KO3((HHIUEHTOM IOCTENH, T. €.

Ke
Mn.m
3
[3:13

k=
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[Tonepeunble CHJB B CBafX:
OT CMEUIEHHH BePTHKAJbLHBIX (HKTHBHHX ONOD H OT 3arpyXeHHH
MK
K [ n,m |
Qnm=Qcnik; rtaE k; = e
“lesi
OT CMelleHHs] TOPH30HTAaJbHOH QHKTHBHOHR omnophl 0
0 5,00 0w My
n.m
nm = Qcaiki , rTaek; = -5

cBi
3nech QgB ;i H QSB ;j— NOllepeYHHEe CHJBl B CBae H3 pacueTa ee HO METOLY ydeTa yupy-

TOCTH IpyHTa KO3G(hHIHEHTOM NOCTENH COOTBETCTBEHHO OT elH-
HHYHOT'O IIOBOPOTA H TepeMelleHnAs;

MY, u MS,; — MOMeHTH 3alIleMJIeHHs H3 pacueTa CBaH O METOAY yueTa ympy-

TOCTH IPYHTa KO3(ObHEHEHTOM HOCTeNIH COOTBETCTBEHHO OT elH-
HHYHOTO NOBOPOTA H NlepeMelleHH

(o]
M:‘“m uM ,,’,b,n — ONOpHHe MOMEHTHl B CBafAX, NMOJY4YeHHHE B pe3yabTaTe paclipe-

JeJdeHHsT ~ HeyPaBHOBELIeHHHX METOJOB 3allieMJaenHs (oM.
taba. 3—35).
Onpenesielne nmonepeyHbX CHJ MO AHAJOTHH ¢ TaGa. 6 npencraBaeHo B Taba. 35.
Peakiiin HKTHBHHIX ONOD OT €JHHHYHHIX CHMELEHWH H OT 3arpyKeHHil (BHELIHHX
Harpy3oK) ONPeessIoTesl N0 YKa3aHHAM pasi. 2 HACTOSAMIEro NPHJOKEHHS.
IIpu sToM ynpyras nomaTJAHBOCTb OROP B AAaHHOM cJIydae olipefeasiercs gedopma-
nMedl MaTeprala CBaW H OcaiKofl I'DYHTa, XapakTepH3yeMoOH KO3(DQHUHEHTOM TOCTENH -
K ——
nom=— " g
bk, . ?

Feom T EF

TAE Cocn=RocnZ — KOS(PPHIHEHT NOCTENH Ha ypOBHe 3a0HBKH CBAH;
kocw — KO3((PHUHEEHT NMPONOPHHOHANLHOCTA TPYHTA, PACHOJNOKEHHOrO NOM
TODUOM  CBaH, INpHHHMaeMbli 1o Taba. 1 YPUJIOKEHHS K
CHulIT I1-17—77;
2 — riy6uHa MOrPyKeHHs ONOPH B TPYHT.
Ocranbrbie 0603HaueHHs cM. B 1. 21.25 Hacrosmero PyKoBoicTBa.
Hanee pacyeT 10 KOHIA BHIIOJHAETCA 0 YKa3aHHAM pasj. 2.
Pacuer mpojonbHON paMu ¢ yueTOM YOpyrofi mojaTJHMBOCTH OMOp B TpYHTe,
XapaxkTepu3yeMol Ko3ddHIUHEHTOM MOCTeNH, BHIIOJHAETCS N0 2HAJOTHH C DPacueToM
nonepeyHoRt paMbl H B COOTBETCTBHH C YKa3aHHAMH pasi. 3.

IIPHJIO)KEHHE 14
(pekoMenayemMoe)

KO3¢OHUHUEHTDBI p OIS ONNPEAEJNEHHSI PACHYETHBIX
AJIHH CTOEK

! CxeMbl 3aKpeIleHHs

~

—— -
XapakTepHCTHKa CBaiHOrO OCHOBaHHS
CBau npsAMOYroJbHEE ¢ TOPH3OHTAJbHBIM CMe-
HIeHHEM 1,25 1,5
CBaHn-000JI0YKH C TOPH30HTAJbLHHM CMellleHHeM 1 1,25

CBau 4 cBaH-06G0JIOUKH C KO3JIOBHMH OIOpaMH
B IBYX HaNpaB/leHUsX Ge3 TOPH3OHTAJBHOTO CMé-
MEHHA 0,7 1

[Ipumeuanne. JIAA onpefeneHHs [eOMETPUUECKOW AJHHBI CTOEK B TpYHTe
OCHOBAaHHA NPHHHMAETCH YCJOBHOEe 3allleMJIeHHe.
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Ta6auua 35
K npuaogcentio 13
OnpepelieHne NONEPEYHBLIX CHJ

Yanu 1 2
DaeMeHTH Koncoan | 1—6 1—2 9—1
Iiuna aneMeHTOB L,
1 ) 3 4 5 6
1 1¢ )
Mn(,pm Mg M}qiz M;il
Cuelnenue Ml®
dukTHBHOA K;® Kt = 16
onops 1 M
1 ¢ P 1 1
Qn(,l]m Q1s=0Q5, xl® QY,= M -‘; +M7 Q="
1—2
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IIPHJIOXKEHHE 15
(pexoMenayexoe)

NTPUMEPDbI PACYETOB NPHYAJIbHbBIX COOPY)KXEHUH*

NPUMEP 1

PACUHET NPHYAJIDHOTO COOPY)XEHMUS
TPABHTALHOHHOIO THNA U3 NPABHJILHOW
KJAILKH MACCHBOB

HCXOAHDBIE JAHHBIE

3a pacyeTHHH YPOBeHb NMPHHAT IOPH30HT BoAbi 98%-HOH obecneuennoctTd 0.0 M.
OTMeTKa KOpaoHa npHuanNpHO# nabepexuol -+2,50 M.
OrmeTka nHa y npuyana —I11,50 m.
OKcnayaTalMoHHBe HOPMATHBHEE HAarpy3Ku:
paBHOMEpHO paclipejle/eHHasi OT CKJIAaJUDPOBAHUsI IPY30B B MPHKOPAOHHOMN
30He
g7 =40 1c/m?;
TO e, B NIEPeXOHON 30He g5 =6,0 Tc/M2;
TO Xe, B THUIOBOR 30He g5 =10,0 Tc/M2.
PacyeTHble MapaMeTPH COMPOTHRBIEHHS CABHTY TPYHTOB 3aCGLITKH M OCHOBaHHS:
a) TPYHT 3achilKH (MeCUaHHlii):
YroJ BHYTPEHHEro TPeHHs @ ,1=27°, ¢,;;=30%
o6beMHBIH BeC TpYHTa V==—1,8 Tc/M® (B COCTOSIHHH eCTECTBEHHOH BJaXKHOCTH),
Ya=1,0 Tc/M® (B COCTOSIHHM THIPOCTATHYECKOr0 B3BEIUHBAHHS);
6) KaMmeHHasi pa3rpy30YHO-POTHBOMHILTPALHOHHAS [PH3Ma H TOCTeb:
yroJ BHYTPEHHETO TPEHHA @, =45°, @y =45
o6beMHBI Bec Yi.x==2,1 TC/M® B COCTOSIHHH e€CTECTBEHHOI BJIAXKHOCTH), Yx.n=
=1,1 T¢/M® (B COCTOSIHHH B3BeLIHBaHHS);
B) Lie6eHOYHasl OTCHINKa Hajl BEPXHHM KYPCOM MAaCCHBOB:
YroJl BHYTPEHHEro TpeHUst @, 1=35°, @y =37°%
o6beMHBIRt BeC Ymu==1,8 Tc/M? (B COCTOSHHH eCTeCTBEHHOH BJAXKHOCTH);
T) TPYHTH OCHOBaHHs (cyrMHHOK) ¢ 0,25<CJ; =0,3<C0,5:
yrost BHYTPEHHEro TpeHHT Qg =22°, @ = 24%
yaeapHoe cuemnenue ¢ =195 1c/M?, ¢;; =39 1c/M?%,
o6beMHBE Bec yon=1,0 Tc/M3.
O6peMHBIT Bec GETOHHBIX MaCCHBOB:
B HaJABOIHOM 4acTH yex=2,4 TC/M?%;
+B TOXBOXHOH 4acTH ysn=1,4 Tc/M>. v
O6neMHHT Bec Xeae306eTOHHON COOPHOR HAACTPOMKH Yxeé=2,5 Tc/M>

PACYET COOPY)XEHHS HU3 YCJAOBHSA OBECITEUEHHSA
YCTONYUBOCTHU

(nepBast rpynna OpejesbHBIX COCTOSIHHI)

CreHKa pacCYMTHIBAeTCH MPH BHABHHYTOM MAcCCHBe BEpXHero Kypca (B mpeienax
AONYCTHMOTO OTKJOHeHHs) Ha 30 cM B CTOPOHY MOpPS HO OTHOMIEHHIO K HPOEKTHOMY
nosoxenuio (pue. 1).

B cooTBercTBHH ¢ yka3aHHAME n. 19.2(14.1) B HacToslieM mpHMepe CTeHKa pac-
CYHTaHa NPH deThipex CyYasx 3arpy:KeHHs TepPHTOPHH NpHYAJA,

I pacuerneud caywali — BpeMeHHasi Harpy3ka ¢¥ pacnoJioXeHa 3a NpelelaMH
CTEHKH.

* Heo6X0aHMO IIPH HCMOJIL3OBAHHH IIPHMEPOB PACYETOB HACTOALICTO HPHJIOXKEHHS
VUMTHIBATh NPHMeYaHHe K Hemy Ha c. 397.

18 3akaz Ne 462 273
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Puc. 1. PacueTHast cxeMa CTeHKM W 3M0OPA aKTHBHOTO JaBJIEHHS NIPH 3KCIVIyaTAUMOHHOW HArpyske 3a coOpyiKeHHeM



AxTHBHOE naB/eHHe Ha CTEHKY ompepeisercs mo nm. 13.31(8.21)—13.34(8.24) Ha-
cToAllero PyKOBOACTBA.

Pacniop rpynra B npepenax wagcrpodiku ot V2,5 po V--0,60
Yron oGpyiuerHs onpenensiercs no GopMmyJe

tg B=—VEYV(V+ctg p—tg x+Sg)—cte ptg a+S;. cte g,
ree  V=tg(a+06+9,;),

o=0u S3=0—cum. npumeuanne x n. 19.4(14.3) macrosunero Pykosozxcrsa;
d=@s; —em. 1. 19.3({14.2)a nacrosmero PykoBosncTaa;
V=1g(0°4-27°4-27°) = tg 54°=1,376;
Eg ﬁ3=—0 ,376+¥1,376 (1,376 1,963) =—1,3764-2,143 = 0,767;
=37°30".
Ko3phunuenT ropH3oHTaJbHOA cOCTABASIOMEH aKTHBHOrO RABJeHHS TPYHTa
N tg ai-tg B ___oto,767 — 0904
T tg(a40)+tg(BH@, - 05142007 T Y

X

OpanBaTH SMIOPH FOPHIOHTANSHOA COCTABMNSIONIEH aKTHBHOTO AaB.IEHHS:

V425 M Ox=0] hx=4-0,294=1,18 Tc/M?;

V40,6 m 0 =1{(g] +yah)h == (4+1,8-1,9)0,204=2,18 Tc/M?.

OpnrraThl 3MIOPH BEPTHKAMBHOR COCTABNAKINEH aKTHBHOIO MABJCHHS:
Oyi==0xitg(a+0);

V425 M oy =1,18.0,510=0,60 Tc/M?%;

V40,6 u oy =2,18-0,510=1,11 Tc/M?

BeprrKanbHas cocTaBasiomas 60KOBOTO TDEHHS

Ep=— Oﬂ;il_l 1,90=1,62 tc/mor. m.

Pacnop rpynra B npepenax kamenno npusmsi or V40,6 no V—11,5
Harpy3ka Ha ypoBHe HH3a KoHcomm Ha V—1,20

g*=4+425-1,84+12-1,0=9,7 1c/m.
P =45°% 6=0,5¢« =22°30"; a=0;
V= tg (0°4-22°30'+-45°) = 2,414;

2%a;(q"—q;') 2-1,6(9,7—0)

= BBy 228 (vi—v) k] 115[115 T1F2-9,7428 (1,i—1,1)115]
=0,084;

S3

ctg @« I =ctg 45°=1,0;

tg Bu=—2,414:1V2,414(2,414+:1—0+4-0,084) —0-1-0,084 =0,506;
B =26°50";

Ay—_ tg26750 446
T 1g(0+22°30°) -+ tg (26°50'+45°)

OpauHATH TOPHSOHTAJbHOH COCTaBJSIOIEH pacnopa B npejeiaX KOHCOJH:

V40,6 M 0="7,42-0,146=1,08 Tc/M?;
V0,0 0z = (40-+25-1,8)0,146=1,24 Tc/m?;
V—12 M 0y = (8,501,2-1,1)0,146 =1,43 Tc/m2,
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OpanHaTH BepTHKAJbHHIX COCTABJSIOUIMX Pacnopa B Npefenax KOHCOJM:
Oy i=0,;tg(0422°30");

V40,6 M 0y=108-0,414=0,45 Tc/M7;
V0.0 0y=124-0,414=0,5] Tc/M%;
V12 M 0y=1,43-0,414=0,59 Tc/M>.

BepTHkaJbHAs CHIa TDeHHA B Npejesiax KOHCOJH
E¢1=0,5(0,45+0,51)0,6+40,5(0,51-0,59)1,2=0,95 rc/mor. m.

Buicora BHKJMHHBaHHS Harpy3kH Ha DacyeTHYIO rpaHb CTEHKH HHIKe KOHCOJIH:

h= a S =259 M, V=—(1,24259)=—379 u,
tgattgPe  0,111-+0,506 ( )

0,6
5,4

rae tga= =0,111; a=6°20".

OpAHHaTbX TOPH30OHTAJBHHX COCTABJAAIOUIHX pacnopa HHZKe KOHCOJH:

V——I,ZO M 0x=0;
V3,79 M 0,=2,59-1,1.0,146=0,41 Tc/M?,

0= (4,0+1,8-2541,0-1,24-1,1:2,569)0,146=1,83 1c/M?2;
V—i15 u oy =1{4,0+1,8-2,541,0-1,24+1,1.10,3)0,146=3,07 Tc/M2.

OpxHHaTH BepTHKaJbHHX COCTaB/IAIOMIHX PACNOPA HHXe KGHCOJH:

V—1,20 m oy=={0;
V—3,79 M 0y=0,41.0,414=0,17 1c/M?;

6y=1,83:0,414=0,76 Tc/M?,
V—I11,50 M 0y=3,07-0,414=127 1c/M2.

BepTHKalbHas CHJa TpeHHS HHXKe KOHCOJH
E:»=0,5-0,17-2,594-0,5(0,7641,27)7,71=8,05 Tc/mor. M.

OnpejenseM pacnop OT HPHIPY3KH IPYHTa.

BHCOTa BHKJMHHBaHHSI HA OTKOCe PA3rpy30YHOR NMPH3MH IUIOCKOCTH OGpYHIEHHS,
NpOBEEHHOM Yepe3 KOHeEll BEPXHEro Kypca MaccHBOB,

1,8-0,506—0,5 .
S\= 2T =027 M, V=+4060—0,27=+0,33 M.
‘ 1,040,506 " * 0,33 m
Paccrosnue suu3 ot S; go aua
Hy=11,540,6—0,27=11,83 M;
a@=1,6 — ANHHA KOHCOJLHOrO CBeCA BepPXHero Kypca MacCHBOB;
a, =05 — 6epMa pa3rpy3ouHOH NPHU3SMH.

BHCOTa BHXJHMHMBAHHS NJOCKOCTH OOpYIIeHHS Ha OTKOCE DAasrpy3ouHofi NMPH3MH
8HE3 OT S

s— HitgBe—(atai+S) __ _1183-0506—(1,64+054+027) __ o, ,
¥ 1 ttg Bs 140,506 '

Kosdduuuenr pacnopa A IPYHTOB 3aChHINKH
Ag=1g?(45°—0,59,; ) =tg? (45°—0,5-27°) =0,376.

BplcoTa peficTBHS NPHIPY3KH HA CTEHKY

Ah=11,5—3,79=7,71 m.
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Pacnoproe nasnenne or mpurpyskH rpyHra:
V—3,99 M g:=4,041,9-1,840,27-1,8=791 Tc/mM?;

5f) = G200 —Ae)S . T91(0376—0,146)24 g 57 repe:
AR 7.7

V—11,50 x 4s=4,0+25-1,8+2,07-1,0=1057 1c/u*;
" — qa (KQ—AK)S 10’57.0’23.2’4 =0 76 TC/sz

==

P AR 7,71
Bemeaanaa CHJIa TPEHHS OT NMPHTPY3KH rpyﬂ'ra
E. ,=0,5(0,5740,76)7,71 -0,414==2,1 tc/nor. M.

[+]

Ilpuanmaem geficTBHe CHAB TPEHHR MeX1y oTMerKamu —1,20 M u —11,50 M no
BepPTHKaJIH, NPOXOAsilell MO THJIOBOH IPaHH MACCHBOB TPEThero H YeTBEPTOTO KYPCOB.

NBapToBHYI0 Harpysky omnpeneiseM no ykasawusMm riasu CHuIl I1-57—75 ms
YCJIOBHSA, UTO AJIHHa ceKuun L=24,62 M, mBaprosHas Tym6a Ha ycmame N—==100 Tc
(cM. puc. 6), Toraa Ha | nor. M COOPYXKEHHS HMMeeM:

Eunme Ny __Ncosfsina _ 100cos 40°sin30° 1,56 T/

T L - 24,62
- N, _ Nsinp __ 100sin40° _ 54
qua— L T 24,69 2,6 TC/M.

OnpenensieM yaepKUBaOllHe H CABHMraiollde YCHA#A B TaGauuHoOR dopme.

Pacuer no ocuosauuo coopyxennn (V—11,50 m)

Ta6anuma 1

TopuzoHTaNbHLIE CHAB H ONPOKHALIBAIOIMHE MOMEHTH

TopH3oHTaNbHEE CHJIN ) IMaevo MomeHt
O6o03ua- ol A
POKH bl
JeHyne 3nave- ‘| 3nave- BaHHA
CHJI (cM. [Toncuer mue E£;, | - TMoncaer BHe 7, M,Eir;,
puc. 1) - TC M ‘TC-M/M
E, 05-1,18-19 1,12 12,14-2-1,9/3 13,37 1497
E, 0,5-2,18-19 2,07 12,141,9/3 12,73 26,36
E, 0,5-1,08-0,6 0,33 11,5+4+2-0,6/3 11,9 3,93
E, 0,5-1,24-0,6 0,37 11,540,6/3 11,7 4,33
E; 0,5-1.24-12 0,74 11,5—1.2/3 11,1 821
E, 0,5-1,43-1,2 0,86 . 11,5—2.1,2/3 10,7 9,20
E; 0,5-0,41-2,59 0,53 10,3—2.2,59/3 8,57 4,54
Eg 0,5-2,4-0,11 0,13 7.71—0,11/3 7,67 1,0
E, 0,5-2,43-0,11 0,13 7,71—2.0,11/3 7,64 0.99
E 0,5-2,43-2,7 3,28 7.6—2,7/3 6,70 21,98
Ey 0,5-2,91-2,7 3,93 7,6—2-2,7/3 5,80 22,79
Ei; 0,5-2,91-2,45 3,56 4,9—245/3 4,08 14,52
Eis 05-3,37-2,45 4,13 49—2.245/3 3,27 13,5
Ei.. 0,5-3,37-2,45 4,13 2-245/3 1,63 6,73
15 0,5-3,83-2,45 4,69 2,45/3 0,82 - 3,84
Eys ) 1,56 11,5+2,5+40,35 1435 2239
E=31,59 M.=179,28
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Ta6anua 2

BepTuKansnpie cHAM ¥ yRepEBBawie MomeRTbl (V—11,50 M)

Obosna- Bepraxadipsie CHAL Ilirewo Vaepxuna-
enne 3Haue- 3uave- Iouif;;;w-
cg::]c.(cll)" [Toacuer HHE g;, Hencuer BRC Ty M oy =8 T

TC M TC-M/M

g 2,4-045-1,9 2,05 0,5-0,45—0,20 0,03 0,06
g2 2.4-2,55.0.6 3,67 0,5-2,55+0,25 1,53 5,62
g3 1,8-2,55-13 597 0.5-2,55+4-0,25 1,53 9,13
ga 1,8-38-1, 13,60 0,5-3,84-28 4,70 61,10
2% 24.6,6-0,6 9,51 0,5-6,6 3,30 3138
g 14-66-12 14,09 0,5-6:6 3,30 36,60
gs 14.37-27 13,99 0,5-3,7-+1,3 3,15 44,07
gr 14-3,7.2,7 13,99 0,5-374+1,3 3,15 44,07
gs 1,4-45-1,8 11,34 05-4,541,1 3,35 37,99
g 1,4.5,0-0,65 4,55 0,5-5,0-+0,60 3,10 14,11
g 14-0,5-05-1,8 0,63 0,5-2/34-0,80 0,93 0,59
&n 14-45-1,8 11,34 0,5-4,54-0,50 2,75 31,19
f3% 14.5,0-0,65 455 0,5-50 2,50 11,38
&3 14-0,5-05-1.8 0,63 20,573 0,33 0,21
g1 1,1.0,5-0,6-54 1,78 0,6/3+5,0 5,20 9,26

13 1,62 6,60 10,69
E. 095 6,60 6,27

52 8,05 5,00 40,25
Esrp 2,10 5,00 10,50

ws —2,61 1.09—0,2 0,89 —232

g=118,20 M, ==402,15

TlpoBepsieM YCTORYHBOCTE COOPYXKEHHS HAa CHBHT WO TIOCTENH H3 YCJIOBAA

nnemE< - gf,
Ry

rie n=125; nc=1,0; ky=1,15 —no n. 13.16(8.8) nacrosimero PyKOBoACTBA AAf
OCHOBHOro ¢odeTalBHs Harpyaok u III kaacca ka-

TUTANBLHOCTH COOPYKEeHHS,

my;=10,95 — no ra6xa. 17(7), no3. 1 nacrosiuero PykoBoAcCTBa;
E=31,59 T¢/M — no Ta6y. 1 HacTOSAIIETO pacyeTa;
m=1,15 — no n. 13.22(8.14) HacTosnmero PykoBoacTBa;
£=11820 Tc/M — nmo Taba. 2 HacTOSIIEro pacyera,
f=0,5 — mo n. 14.10(9.8) nacrosimmero PykoBoAcTBa;

1,25.-1,0.0,95- 3159<1

1,15

]

37,51 1¢<<59,10 Tc — yC/IOBHE BHIIOJHEHO.

Paccrosinie paBHOAeHCTBYIOMEH OT NepeiHell rpaHH

a= MyA—'Mo —_ 402,15'—179,28

g 118,20

SKCHEeHTPHCHTET

e=0,5 B—a=10,5-5,0—1,89=0,61 wm.
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KpaeBbIe HanpsaxKeHHS MO KOHTAKTY OCHOBAHHA CTEHKH H KaMeHHOH HOCTeJH:

Omax == ~g-(1 + ——B-e-‘) <Ry

min B B
Omax == —---”8’20 1 =+ 6———. 0,61 ):
min 5,0 5,0

Omax=40,94 1c/M2; Omin==06,34 1C/M2.

KpaeBrle Hanps)KeHHs NO KOHTAKTY KaMeHHOH HOCTeNH ¢ TPYHTOM OCHOBaHHS
NIpH TOMMMHE HOCTeNH RAn=-=2,0 M:
r

Omax = Imax ———— +Rn%:
min min +2h, T

- ___50 11— ) )
Omax —40,94 5072020 +2,0-1,1=24,94 1c/M2<< 30,0 T¢/M?;

0
—634 — 90 1 .
5:0+2,0 : 2,0 +2’0 1'1 5v72 TC/M

YcroiuusocTh Ha CABHT BMECTE C MOCTEJbIO CJeayeT onpelensiTb 1o (opmyJe
[em. m. 14.11(9.9)a nacrosimero PykoBoncTea]

?
O min

nnemaE< —;”,—f (81+82-+ga)F-+E,l,

rae n==125; ne=1,0; mz=1,15; ka=1,15; m=1,15—To0 e, 4uYTO B pacuere Ha

CABHT O HOCTEJH; .
r=1g Qo] =1tg 22°=0,404;

E=31,59 T¢/M — 10 T1alA. | HACTOAIIEro pacuera;
2Bhno ;l;ax +0,5 B? ( é;l;ax+°;r;in)
g1= 2t B , B=bH0 m;

vo4094 90 o 2.
I max 5050020 2,74 Tc/M?;

r X 5’0
= 4 et et T2 2.
Imin =6,3 5012090 3,52 Tc/M?;

2-50-2,0-22,74+40,5-5,0% (22,744-3,52) __ .
gi= 2,0-2,015.0 =87,0 Tc/m;

go== (B-+b1—0,5h:) Yuaha = (5.0+2,0—0,5-2,0)1,1-2,0=13,2 1c/m;
g3 =(,5- hnzva = 0,5 -2,02. 1,1 =2,2 TC/M.

Bennunna Ep onpejesisieTcsi KAK MeHbHiee H3 ABYX 3HAYeHHA:

, , {+mofe 14-3,0-0,404
E=05haysmo—tTelt _05.902.11.30% 1£30-0404 569 ,
p=0,5ha"ysMMo =0 X 35—0.404 Tc/M

rae mo==30 — 3aJJ0XXKeHHe OTKOCa KOTJIOBaHa,

nan E 5=0,5h:29:Ap=0,5-2,02-1,1.3,26=7,17 1c/m,
rae Ap=3,26.
Ipuiitmaem Ep=>5,62 1c/M:

1,0-1,25-0,95- 31,59 < :;g [(87,0+13,242,2)0,404-+5,62];

3751 Tc<< 46,99 TC — yc/IoBHE BHIO/HEHO.
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Pacuer no mry IV—IV (V—9,05 m)
OpannaTa BepTHKaJbHOH COCTaBJfAlOMell pacmopHoro zasiesus Ha V—9,05 M'
oy=(4,041,8:2,564-1,0-1,241,1-7,85) 0,146-0,414=1,1 Tc/m>.
Torza BepTHKaJbHasi CHIa HHXKe KOHCOJH
Ea=10,5-0,17-2,59+0,5(0,76-1,1) (9,05—3,79) =5,11 1c/m.

BepTI{KaJIbHaH CcHJa OT pacnopa KaMHAa
Eyrp= 0-’-57—;——3)ﬂ- 5,26-0,414=1,40 1c/™,

rae 5,26 M — Ah=9,05—3,79.
Tab6auma 3

I‘opnsomanmue CHAB H ONPOKHABIBAIOLHHE MOMECHTH

) TopH3OHTANBHBE CHABL ILnewo

= Mowuenr
sE~ 3uauenue OMPORHAN-
£33 H

o 3 Moxacuer ) BaHHA
£ g o | e |
O o & i

E, 1,12 13,37—2,45 10,92 12,23

E, 2,07 12,73—245 10,28 21,28

E, 0,33 11,9—2,45 9,45 3,12

E, 0,37 11,7—2,45 9,25 3,42

Es — 0,74 - 11,1—2,45 8,65 6,40

Es o 0,86 o 10,7—2,45 8,25 7,10

E7 S 0.53 b= 8 57—2,45 6,12 3,24

Es & 0,13 & 7,67—2,45 5,22 " 0,68

Es s 0,13 s 7,64—2,45 5,19 0,67

Ei © 3,28 O 6,70—2,45 425 13,94

En 3,93 5,80—2,45 3,35 13,17

E 3,56 4,08—2 45 1,63 5,80

Eis 4,13 3,27—2,45 0,82 3,39
Euys 1,56 14,35—2,45 11,90 18,56

E=2274 M,=113,00
Tabauuma 4
BepTHKaNbHbE CHABL H YHEPIKHBAIOIHE MOMEHTDI

— y -
g‘é = BepTHKaabHblE CHJIBI IMneuo fof;%l:"z
SEE MOMEHT
Q
S e 3HaveHne 3uageHBe | My,
SE2 IMoxcyer 24 Tc/M HMoacyer rm sz-llM -

& 2,05 0,03—0,6 0,57 —1,17

g: '™ 3,67 N 1,63—06 0,93 3,41

g3 e 5,97 S 1,63—0,6 0,93 5,55

g; 9 13,00 s 4,70—~0,6 4,10 53,30

&5 ; 951 s 3,30—0.6 2,70 25,68

g5 S 11,09 © 330—06 2,70 29,94
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OKoHYaHHEe

% - 2 BepTHKaJABHEIE CHILI IMaeyo i;‘;ﬁ;};
=5e 3 5 M}&Mem
Qs HAYCHHE HaueHHe yRi»
8 =3 Ilogcuer gir T¢/M TToacuer e M TCeM /M
s 13,99 3,15—0,6 2,55 35,67
g7 13,99 3,15—06 2,55 35,67
gs ™ 11,34 o~ 335—0,6 2,75 31,19
g = 455 = 3,10—056 2,50 11,38
Lo ‘g 0,63 g 0,93—"0,6 0,33 0,21
gu € 1,78 £ 52006 460 8,19
E. s 1,62 s  660—06 6,00 9,72
Ext O 0,95 O 6,60—06 6,00 5,70
Ez» 511 5,00—0,6 4,40 22,48
Esrp 1,40 5,00-0.,6 4,45 6,16
Vs —261 0,89—0,6 0,29 -0,76
g=98,04 M, =282 32

Mposepky ycrofiunBocTH Ha cABHr no mBy IV—IV nponssogum no ¢opmyse:
nnemy E< Ln.gf,
kﬂ

roe fe==10; m=1,15; n=1.25; k,=1,15; m,=095;
f==0,5 —snauenns k03()pHNHEHTOB Te XKe, YTO B pacyere MO OCHOBAHHIO;
E==22,74 1tc/M — 1o Taba. 3;
£=98,04 1c/Mm — o Tabu. 4.
1,0-1,25-0,95-22,74 < Miig 98,04-0,5;
27,00 tc/M<<49,02 Tc/M — YCOBHE BHIOJIHEHO.
OnpeznenseM kpaeBne HaNpAXeHHS Ha KOHTaKTe MAcCHBOB mo mBy IV—IV:

 My—M, _ 282,32—113,00

— = =], . = ;
a z 08,04 73 M>0,333-440=1,46 m
e=0,5 B—a=0,5-4,40—1,73=0,47 M<< 0,167 B=0,167-4,4=0,73 M;
g . 6e )
Opmax = > | 1+ ;
T A
_ 98,04 6. 047 3
I 202l
'g;gg; 4,40 ( )

Omax=236,56 Tc/M?; 0. =800 TC/M2.
Pacyer no msy 1H—I1I(V—86,60 w)
BeprurajbHas COCTABJSIOMasA PaCOPHOTO jaBjeHHs Ha OTMETKe —6,6 M:
oy = (4,0+1,8-2,5+41,0-1,24+1,1-5,4) 0, 146-0,414=0,94 1c/m?;
Ex>=0,5-0,17-2,59+0,5(0,764-0,94) (6,6—3 79) =2,61 Tc/m.
BeprukanbHast cHia TPEHHA OT MPHIPY3KH rpyHra

0,57+0,64
Easp= ———;;)—— 2,81-0,414=0,71 1c/m,

rae 2,81 — Ah=6,6—3,79.
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Tabauma 5

l‘opnsoma.nbnue CHJIHN R ONPOKHABIBAIOIHE MOMEHTH

TopusonTanbHbIE Maewo Monmeir
CHJIBI A
O6osznaye- ONPOKH K-
HHe cHJl BaHusA
Mozacuer {3HauenHe 3HayeHHe !
cun | By Te/m Toacyer riM TC-M/M
E, 1,12 10,92—2,45 8,47 9,49
E, 2,07 10,28—2,45 7,83 16,21
Es 0,33 9,45—2,45 7,00 2,31
E, — 0,37 o 9,25—2,45 6,80 252
E; = 0,74 o 8,65—2,45 6,20 4,59
Es b 0.86 3 825—2,45 5,80 499
E; = 0,53 g 6,12—245 3,67 1,95
Es = 0,13 K 5,22—2,45 2,77 0,36
E» © 0,13 S 5,19—2,45 2,74 0,36
Eio 3,28 425—2,45 1,80 5,90
En 3,93 3,35—2,45 0,90 3,54
Eus . . 1,56 11,90—2,45 9,45 . 14,74
E=15,05 M,=66,96
Ta6auma 6
BeprHkagbnbie CHAN H YAEPKHBAIOD[HE MOMEHTH
BeprikanbHHE e
O6o3Haye- , e Y aep:xiBaio-
HHe OH IHHH MOMEHT
’ IMoacuer 3HaueHne Moncuer 3Hxauenne | TC-M/M
gi, 7¢/M g M
& 2,05 (—0,57)—0,70 —1,27 —2,60
g 3,67 0,93—0,70 23 0,84
gs 5,97 0,93—0,70 0,23 1,37
g _ 13,00 4,}_(}—-_0,70 3,40 . 44,20
g5 = 9,5 270070 2,00 19,02
n & 11,09 S 270—0,70 200 29,18
g < 13,99 = 2,55—0,70 1,85 25,88
g1 O 13,99 = 2,55—0,70 1,85 25,88
g 1,78 © 4,60—0,70 3,90 6,94
Es 1,62 6,00—0,70 5,30 8,59
Eg 0,95 . 6,00—0,70 5,30 5,04
Eso 2,61 4,40—0,70 3,70 9,66
Esrp 0,71 4,40—0,70 3,70 2,63
Vs —261 0,29—0,70 —041 1,07
g= 78a33 MY11= 1?0,70

OnpenesisieM KpaeBule HaNpAJKeHHS Ha KOHTaKre MaccHBoB no msy III—III:

170,70-466,96
—_— T = 33 -3’7=1, ;
7833 1,32 »>0,333 23 M

e=0,5-3,7—1,32=0,53 k;
_. 7833 ( . 6-0,53 .
by 3,7 - 3,7
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Omax=239,36 TC/M?;  Omin=2,99 Tc/M2.
TIpoBepsieM yCTOBUMBOCTL HA CHBHT:
1,25-1,0-0,95- 15,05 H?T 78.33.0,5;

17,87 <39,17 — ycJi0BHE BHINOJHEHO.
Pacuer no msy TI—11(V—3,90 m)
BepruKaabHasa COCTaBJsiomas PaCHOPHOro AaBJeHHs:
oy=(4,041,8-2,5+41,0-1,24+1,1.2,7)0,146-0,414 =0,76 Tc/M?;
E.o =0,5-0,17-2,50-+0,5¢0,754-0,76) (3,9—8,79) =0,30 TC/M;
_‘15_72'*‘6@ 0,11.0,414=0,03 1c/u,

B.Tp

rge 0,11 M — h=3,90—3,79.
Tabauuma 7

TopusonTaJbHbe CHIB H ONPOKHABBAYOHIHE MOMBHTEI

I'opusontanbHbie
O6o3nate- CHIIHI Treso 1 Mowenr onpo-
Hie ORI ‘ KHBBaHHS
3uaueHue 3nauenue | Moy, TC-M/M
TNoacyer ;. mc/m IToacuer oM oi /
Ey 112 8,47—2,70 6,77 6,46
E; - 2,07 783—270 513 10,62
E, ) 0,33 ] 7,00—2,70 1,30 1,42
E, a 0,37 o © 6,80—2,70 4,10 1,52
E; s 0,74 5 6,20—2,70 3,50 2,59
Es = 0,86 © 5,80—2,70 3,10 2,67
E; IS] 0,53 . 3,67—2,70 0,97 0,51
Es 0,13 5 2,771—2,70 0,07 0,01
E, : ’ 0,13 2,74—2,70 0,04 0,01
Eus 1,56 o 9,456—2,70 6,75 .. 1053
E=—7284 Mo— 36,34
Ta6numa 8
Bepruk@dbnbie CHAN H yAepPRHBAIOMMNE MOMEHTH
o BepT? ;{;}i{lbﬂue Maeuo ]
03Have- 1 B’ﬂepmnsarom;m
HHE CHJ MOMEHT, TC -M/M
.. |3HaueHne e 3HaveHHe ’
IToncuer 20, 1o/ Honcgér i M
g1 2,05 «-1,27 =2,60
g2 3,67 0,23 0,84
gs 5,97 0,23 1,37
g4 13.00 3,40 44,20
&5 & 9,51 © 2,00 : 19,02
L N 200 2218
g 8 13,99 ® 1,85 25,88
g1’ E 0,45 s 3,90 1,75
s O 1,62 z 5,30 8,59
Ea 0,95 5,30 5,04
E,, 0,22 3,70 0,81
Eyip 0,03 3,70 0,11
Vs —2.61 . =041 1,07
g=59»94 Myn= 128,26
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OnpepelisieM KpaeBble HalPSIKeHHS HA KOHTAKTe maccusoB no usy H—IL:

128,26—36,34
59,94
e=05.3,7—1,53=0,32 M;

59, . 6032 .
Imax :"’3-?—4'—(1I""_"_‘—'x

min 37

a= =153 4>>0,333-37=1,23 m;

Omax=24,61 1c/M2; Omin=7,79 TC/M2.
YenoBue ycTOHYHBOCTH HA CABNT:
1,25-1,0-0,95-7,84 < %g_ 59,94-0,5;

9,31<29,97 — ycnoBHe BHIIOJHEHO.
11 pacuernsiii cay«ad — Rpevexuas HATPY3KA G DACHOAOKEHE HAX THUIOBORA
9aCTHI0 COOPYXKEHHs M pacipefiensiercs Ha !fs WHDPHHE MACCHBA NpeANOC]eAHero Kyp-

Puc. 2. PacaeTHas cxeMa BepXHEro Kypca MACCHBOB

ca KJAaAkH, BepxHuii MaccHp HaxoAMTCA B NMPORKTHOM MOJOXKEHHH (KOBCOJBHBIA CBEC
THIIOBON YaCTH MaccHBa 1,9 M; pHc. 2).

Pacuer no msy (V—1,20 M)

OrnipesensieM KpacBnle HaMpAXKeHHA Ha KOHTaKTe MaccHBOB mo By I—I u ycrolf-
4MBOCTD Ha CABHT NO 3TOMY LIBY.
Opauuats SMIOpH AKTHBHOTO RaBJEHHS B Ipefeaax BBICOTHL HaACTPONKM:

i = (‘71 + 1x hi) ra
Tae },aetg’ (45°—0,5¢a1) ==tg?(45°—0,5-27°) ==0,376;
V42,50 M 0, = (440)0,376=1,50 Tc/m2;
V+0,60 M- ¢ = {4+1,8-1,9)0,376=2,79 1¢c/uM%.

Huxe orMmerku 40,60 M AaplieHHe NPHHHMaercs H3 pacdeta No I pacuernomy
caAydamw. -
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TaGanma 9
['OpH3OHTA/bHBE CHAB H ONPOKHANBAIOUINE MOMEHTH

l TopH3OHTAJIbHBle CHITH ‘ Mreuo Moment

cHA Moacuer ' %’{:q::/lﬁ | Hoxcuer 3“;‘:6;“ ’weizm

TC-M/M
E, 0,§~ 1,50-1,9 1,43 . 1,842-1,9/3 3,07 4,39
Eg 0,5-2,79-1,9 g,gg = 1,841,9/3 2,43 6,44
3 - ) © 4,30—2,70 1,60 0,53
E, 8 0,37 s 4,10—2,70 1,40 0,52
Es = 0,74 < 3.50—2.70 0,80 0,59
Es o 0,86 O 3,10—2,70 0,40 0,34
Eus O 1,56 6,75—2,70 4,05 6,32

E=794 M,=19,13

Ta6auwma 10

Bepml(a.rlbuue CHJBI H yn,epxmnaloume MOMEHTH

, BeprukaabHne cuin : I1nevo

g Yaepzxu-
g3 3 BAJOHTHA
m © 3 HavyeHHe

g o IMoacuer nadenyse IMoacuer - MOMEHT,
\8 = £ TC/M | i 3 TC-M/M

2,05 —1,274-0,30 —097 —I1,99

&1 (] )
367 - 0,23+0.30 053 195
Fa S 507 & 0.23--0,30 053 316
g4 £ 13,00 g 3.40+0,30 370  48.10
g5 = 9,51 s 2,00-+-0,30 230 21,87
g ° 11,09 © 9,00-+-0,30 230 2551

5 . (3.70/3+
gq  (37/3+190)4 1253 37041, 90)/( sor
5 /300,30 5, 5.3

Ew  cworaon2 388 OF rai 541030 —ofi 029
g=56 16 Myn=154,7]

TIposepsem yCTOHUHBOCTL HA CIBHT:
nncmSE< ki zgifi
B

n=125; fe=1,0; my=095; m=1,15; ka=1,15:; f=0.5

1,15 56,16- 05

1,25-1,0-0,95-7,94<C & 115

9,43 Tc<<28,08 TC — YyC/IOBHE BHIIOJHEHO.
OnpegenseM HaNPSKEHHSN:

154,71—19,13 '_:_2’41 M<2,47 M;
56,16

e=0,5-37—2,41=—0,56 M

a==
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56,16
g =211+
min 370 [

6(—0,56)
370

’

Omin=1,40 1c/M? (104 nepexHefi rpaKbio);
Omax=28,96 Tc/M? (MOZ THUIOBOA rpaHbIO).

Il pacuetnoul cay«ad — spemennas Harpyska ¢; PACHONOKEHA HAZ CTEHKOR AO

JHHHK KOpAOHa (pHC. 3). Bepxunit mMacchB cABHHYT Ra 30 cm B CTOpOHY Mopd no OT-
HOIEHHIO K IIPOEKTHOMY MNOAOKEHHIO.

y,
200 045 Yus g=4re/m?
Sy s e I I
T2 . -
-] A <\ 8%
0,00 ‘1 =t
; ee—eetd [, 20) 6,60 ]
__EL__ <
“1} 130 an__ | 58
~N
3
3
3 0;50 "‘0}20
“‘I | _
' ,50
o § u
)y 390 fow 5,00 N
<
3 % 450
—~11,50 3
2ET N g 5,00

2 _
N 2,00 XK s8] & 3
A Sk N e

Puc. 3. Pacdernad cxema CTeHKH IPH Harpyske Ha COOpYKeHHe

1,60

g

TopH3oHTaAbHble CABHralolllHe CHJH B NpPEAeNax BLICOTH HAACTPOAKH paBHH CH-
jgaym 11 pacuersoro cayyas (cum. Tafa 9), CABHTaiOUHE CHJbI H ONPOKHAKIBAIOLIHE
MOMeHTH HHXKe oTMeTKH +-0,6 M paBub crjaam ¥ MoMeHTaM I pacuersoro cayuas (cM.
Taba. 1), BepTRKANbHBIE CHAR H YAepKHBAKUIHEG MOMEHTbl ¢ A00aBJeHHeM CHJN U

MOMEHTA OT HaTPY3KH HA COOPYKEHHE PaBHB BePTHKAJbHBLIM CHJIAM H YIepIKHBAIOLIHM
MmoMmerraM | pacderoro cayuas.
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Ta6auuma 11

rOpHBOHTaJleble CHJBN H ONPDOKHALIBAKIUIHE MOMEHTH

| Topnsonraabrbie cuabl | Tlneuo .
O6o3unayenue 3 3 MOMe:T or;lpoxu-
HaueHHe HadeHke ABIBAHHSA
cHL l Moxacuer E,, te/m Ioncuer oM o1 =Eir, T¢-M/M
E\ Cwu. Tabo. 9 1,43 Cum. 13,37 19,12
E, To xe 2,65 Taba I 12,73 33,73
Cm. Tada. 1 Cwm. taba. 1
S(E;+Eu, Ews) 31,50—1,12— 284 — —_ 179,28—14,97—
—2,07 —26,36
E=3248 . M,=190,80
Tabnuuwa 12
BepTHKaAbHBIE CHJIN W YACDHKHBAIOWYE MOMEHTHL
BepTHKaJbHBE CHJH |- ITneuo Y AepxuBaio-
OGo3naueHue S 3 HIHe MOMEHTH
CHI HaveHHe My = girn
N Toacuer 2ic/m Tloncuer riom ;:'M/E; i
(g1+—gu)+ Cu. taba. 2 Cwum. Ta6a. 2
+Esi+Epa+
+Esrpt Vs  118,2-1,62 116,58 402,15—10,69
gq 4.6,8 27,20 0,5-6,8—0,2 3,2 87,04
g=14378 ' M, =478,50

OnpeznensieM HaNMpsXKEHHS MOJ COOPYXKEHHEM:

478,50—190,8¢
143,78

e=0,5-5—2,0=0,50 m;

Hanpsi>KkeHHST Ha KOHTaxTe OCHOBAHHA COODYXKEHHS U NOCTenH:

== =20>1,67 M;

143,78 ; 6-0,50 )
Cmgv = """ 1 — M
nliﬂ 5'0 ( * 5’0 )
Omax =46,01 TC/MZ; Omin= 11,50 TC/M“.

[Ip# Toamune nocreqn A =20 M HanpsKeHHA Ha TPYHT PaBHbI

orar =4601 5 49.1,10=27,76 1c/M2<R=30 1c/MZ;

5+42-2
’ 5
e . ==1150 — =2 ___ +2.110=8,59 1¢c/M2.
min 5+42-2 + /
PacyeT KoHCONM MaccHBA BEPXHEro Kypca Ha NMPOYHOCTb NPH H3ruGe
{puc. 4)

IIpoBepka TNpPQUHOCTH OETOHHOrO  MACCHBA  NPOHM3BQAHTCA 110  YCAOBHIO
CHualT I1-56—77:
kynenm M<m,msRpW-,

roe ky=1,15; nc=1,0; n=1,25; m;=09 —mno n. 13,16(8.8) u raban. 14(4) mRacros-
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mero PyxosoacTsa aan coopyxenus I1l kiacca KamHTaJBHOCTH M OCHOBHOrO couera-
HHS HATPY30K; :

my=0,9 r 1h—0~0,9+ lis%=0'956; me=0,9; Rp=8.8 xkrc/cM? — NpHEATH 10O
CHulT 11-56—77 ans BuicOTH ceuerus snementa Gonee 100 cm u Getona M250;
Wr=yWs,
Wy== ?%2_ =_10';.61§)_2~_ —=54.104 CMS;

v=1,75 —no npua. 1 CHull 11-566—77;
W,=1,75-54-10¢=945-10% cm3.

2,50 gi=4,07c/m?

0,60 3,13 §
{ 1 d=t8rem3l
Y000 =24 S S
=, ey S =
Y120 1 =

1,00 3,70 1,99 100
h23=3,7/3
N §

Puc. 4. Cxema Ans pacueTa KOHCOJbHOTO CB€Ca BEPXHEro
Kypca MaccHBOB

3auemMyeHHe KOHCONH TPHHATO Ha PacCTOAHMH !f3 MIMPHHB ONOPHOrO MAcCHBa OT
€ro THJIOBOH IpaHH.

Pacuetian anuBa KOHCONW NPH NPOEKTHOM TNOJOXKEHHH BePXHETro Kypta MacCHBOB
lx==1,904-(1/3)3,70=3,13 M.
Pacuernas Harpyska
g=4+419-18406-24+412.1,4=1054 1c/™M.
Wsrubaromuit MOMEST KOHCOMAH '
M=9ql?.0,5=10,64-3,132-0,5=51,63 Tc-M/M.
YcnoBHe NPOYHOCTH
1,15-1,0-1,25-0,9-51,63 - 105°<<0,956-0,9- 8,8-94,5- 10%;

66,8105« 71,55- 105 Krc-eM/M — yCiioBHe BLTIOAHEHO,

Pacuer no pedopmauuam (RTopas rpynna npegefbubix COCTOSHMA)

Pacuer rpaBHTANMOHMHHX cOOpyXeHH no JedbopManusMm B COOTBETCTBAM ¢ yKa-
savuamy n. 7.8 CHull 11-16—76 xonyckaeTcs He NPOHSBOAHTL NPH SKCUEHTPHCHTETE
eCB/5, ecnu co6MIOKALTCS YCIOBYHE Pop<Ri.
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e=0,61<C -530 =1 -— ycJOBHe BHIIOJHEHO.

po= £ = %’5—0+1,1-2=23,64+2,2=25,84 -

)

rae pep — CpeAHee AaBlieHHE Ha PYHT OCHOBAHHS OT ReACTBYIOIUMX HATPY30K C YUETOM
Beca mocTead {CM. AaHHbE PACYeTa CTeHKH 1O OCHOBAaHHIO).
[asnenne Ry Ha TPYHT OCHOBRaHHsi ONpeAessieTcs no Gopmyne

Ry=m [Ai (B4-2kn) yy+As (d+ha) vy +Dey ],

rae mi=0,9 — kospunuent ycnosuf paGoThi NPH CTPOMTENLCTBE <B BORYY:

A;=0,72; Ay==3,87; D=645 — Gespa3meplrie K03pdHUHEHTH LJAA 3HATEHHS
§P0“=24° (cM. MCXOZAHHE JaHHHE); :

B=>5,0 M — INHpHHA NOAOLIBH COOPYKEHHS;
hy=2,0 M — TOMIHHA TIOCTEJIH;
L4
vi=10 1c¢/M3 p;=1,1 Tc/M® — 06BEMHHE BEC COOTBETCTBEHHO T'PYHTOB OCHO-
BapHust M KaMeHHOR noctedy;
d=0— 3aray6yenHe NOROWIBH COOPYXEHHA OT OTMETKH NPOEKTHOrO IH3;

¢); =3,9 Tc/M? — ypenbHOe ClenjieHHe IPYHTa, 3aJeraiolierc MOx NoA0WBOR mo-
CTeJiH.

Ry=09[0,72(5+2-2)1,0+43,87(04+2,0) 1,146 45-3,9] =36,13 1c/M?;

25,84<36,13 Tc/M? — ycioBHe BHNOJNHEHO, pacuyeT N0 ReGOPMANUSM He Tpe
Gyercs.

PACYHET CBOPHOM JKEJIEBOBETOHHONM HAICTPOMKH
10 HECYIHEHA CIIOCOBHOCTH M3 YCJ/IOBHSI OBECIIEUEHMS
YCTONMYHBOCTH H ITPOYHOCTHU

CHWJIH, OEVICTBYIOWIME HA HAJICTPOFIKY
1. AKTHBHOE JaBJeHHe TDYHTA M BPeMeHHHX HATrpy30K (pHc. 5)
¥Yron obpyumeRus § AJds y4acTKOB BOCTUDHATHS AKTHBHOTO AABJEHHS YCJAOBHOM
BEPTHKAJIbIO, IPOXOJsileH B rpyHTe IpH a =0, Sﬁ =0 H 6=¢ ey =35°

V=tg(a+6-+qu;) = tg(0+35°+35°) =2,747;

tg P=—2,747 v 2,747 (2,74711,428) =0,640;

B=32°37".
Kosb¢punueHT ropH3oHTaAbHON COCTABJSIOER AKTHBHOTO AaBJEHHS
Ay = tgatigp = 040640 4005

tg (a+6) +-tg (B+Pu) 0,700--2,428
Hasi GeTORHOA TOBEPXHOCTH BOCOPHATHS pacnopa A, DpHAHMaercs no Tabm 1°
Hacrosmero Pykosojcrsa npu 6 = 0,5Qu. Jas Pu; =35° A y=0,24.

OpausaTH 3MIOPH TOPH3OHTAJNBHOH COCTaBJsiOlEH AKTHBHOTO [aB/JEHHA Onpe-
Aensiiorcd no popmyse

0 xi= (9] +ZvikiiAys
a) Aasi OTKPHJIKOB (pHC. 5,a):

V4250 M 0y =4-0,205 =0,87 Tc/M2;
V4105 M Gy = (4+1,8-1,45)0,205= 1,36 Tc/uM?;

19 3akas M 462 289



Gyy = (4+41,8-1,45)0,24=1,59 Tc/u?;
V40,75 M o, = (4+1,8.1,75)0,25=1,72 1c/M2;

6) nas tymBosoro MaccuBa (puc. 5,6):

V4250 v gy =4-0,206=0,82 tc/M2;
V4150 M 6y = (4+1,8-1,0)0,205=1,19 Tc/M?2,
axs = (44+1,8-1,0)0,24=1,39 1c/M?;
V4060 M 54=(4418-1,9)0,24=1,78 Tc/M2.
CHibl aKTHBHOTO JaBJjeHHS Ha | mor. M:
a) AJg OTKPBIIKOB

E,=0,5(0,8241,36)1,454-0,5(1,5941,72)0,3 = 1,58--0,50=2,08 1c/u;

6) nas TymGoBOrO MaccHBa
E.=0,5(0,82+1,19)1,04+-0,5(1,39+1,78)0,9=1,01 -}- 1,43=2,44 1c/m.

CHJIM TpeHHS OT aKTHBHOTO JaBJeHus Ha | mor. M:

a) 1715 OTKPHJIKOB

Eax=3 Exitg(a-+6) = 1,58 tg (0+35°) 40,50 tg (04-0,5- 35°) —
=1,568- 0,700-4-0,50:0,3156=1,26 1¢/M;

170 . LA P
2,50 |45 | 2,50 @) )
‘r TR Gx=0,821e/M? Br1=0,827¢/w?
N Tymsobeois | p=35°
maccul 3 L50
848
b i ¥ 6.2=1,19
a,75 . ) A ] 105 géﬂ=/ 36 6x3521,39
‘,r Omk ps1aoK : :jé‘;gl’ﬂ "
Bri=1y72 S8

Puc..5. DnopH AKTHBHOTO AaBJIEHHA NI pacyera HaJACTPONKH

6) ans TYMGOBOro MaccHBa
Epx=23 E;tg(a+6)=1,01-0,70041,43-0,315=1,16 Tc/m.

Jnanea OTKPHJKOB [k =—2-10,56=21,12 M, TymGoBoro Maccuea l;==3,5 M.
OG6mas cuia akTHBHOrO IAaBJeHHs TPYHTA Ha HaACTPOHAKY

Ea=FExl+E:l.=2,08-21,124+2,44-3,5=52,47 rc.
OO6mas cusa TpeHHs] OT AKTHBHOTO JABJECHHS
Eo=FEx «lx+-Es.1l:=1,26.21,12-}1,16-3,5=230,67 Tc.

2. lllzaproBHas Harpyska npr Tym6e Ha ychnaHe 100 Tc B cOOTBeTCTBHHM C yKa-
sanpusmMu CHHIT I1-57—75 (cm. takxKe pHc. 6).
N =N sina cos p=100 sin 30° cos 40°=100.0,5-0,766=38,3 Tc;

Ny=N cos a cos f=100 cos 30° cos40° = 100-0,866-0,766 = 66,34 Tc;
N, =N sinf=100 sin 40°=100-0,643—=164,3 1c.
3. Harpyska or HaBajla CyJHA NPH NDOAXOXE
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Pacyer wnarpyski mnpoussoguM no CHull II-57—75 u  PykoBoacTBy

1T 58—76
CH .
« CHHMT S rvmT
3a pacueTHoe NPHHAT CyXorpys BoJousMeinedueM D.—30 000 T ¢ ocaixoii B Ipy-
3y T=i10,0 M.
KuneTHueckas SHEprHs NPH NOAXOJe CyiHa K NPHYAJY

Eamv B0 05300000112 _g00 0
2 2.0.81

[puuasn 06OPYAOBaH PEIUHOBLIMU J
TpyOGuaThiMH amopTH3aTopamu 100X
x50 cm, anunoit 150 cm. [lpu cxatuu
1 mor. M racurcst 6,5 1c-M/M sHepruu.
Ilpu sTOoM Ha mnpuyal mepejaercs Ha-
rpyska 45 Tc/M.

AwmopTuzatop ajuHoi 1,5 M COOT-
BEeTCTBeRHO racHT 6,5-1,5=9,75 Tc-M
SHEPruH W IlepefaeT IPUYAJly Harpysky
45-1,5=67,5 1c. Cunras, 4r0 B pabo-
Ty BKJIOYMTCA 4acTh HaJACTpOHKH 3a
npexesamMd IJHHHL aMoprtH3aTopa (yc-
MOBHO NPHHHMaeM C KaXAOH CTOPOHH
10 TOJIHEE CTEHKH), pacmpeneliseM Ha-
rpysky ua aaude (=1,5-42.045=
=24M.

PacuerHas Harpy3ka Ha 1 mor. M
OT y/apa NOAXOAAIIEro cyzaHa

P= .__67_'5__ =28 TC/M.

2,4

4. Bec HaacTpoiiky
Bec moronHoro Merpa oTKphlIKa

Aunus
Kopdona

gx=0,45-1,75-2,64-0,5(0,45+
+-0,30)2,55-2,540,5(1,30+41,45) 2,55 o
X1,8=10,67 Tc/m. Puc. 6. CxemMa pacmpefe/ieHHS YCHJIHA
HIBAPTOBHOH Harpysk

Bec moronnoro Merpa TymM60BOro MaccHBa
£:=1,70-1,90-2,5+1,30-0,9-2,54-1,30 - 1,0- 1,8 = 13,34 Tc/M.
O6uinft Bec HaACTPOHKH
2x=10,67-21,12+13,34-3,5=272,05 Tc.

PACYET HAILCTPOWKM HA CIOBMI 110 OCHOBAHHUIO

VYenorue yCTOHUMBOCTH Ha CABHT
nenmE< -—--k@— gf,

rze ne=1,0; n=1,25; m;==095; m=1,15; ky=1,15 — OpEHHEATH 100 YKa3aHAIM
oo, 13.16(8.8), 13,22(8.14), Ta6a. 17(7), mos. 1 Hacrosmero PykosojcTBa anas co-
opyxenus Il kjacca KanuTaJbHOCTH H OCHOBHOI'O COYeTaHHA Harpysok;

E= rNﬁ + (N y+E,)2=7 66,342+ (38,34+52,47)2=112,43 Tc — CABHraOImas CHIA;
g=gn—N,;+E:=272,05—64,34-30,67 =238,42 Tc — sepTHKaibHas YyAepKHBaIOMas
cHJIa;
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f=0,6 — ko3¢ dHIHEHT TPeHHA,

1,0-1,25-0,05-112,43< "‘g 238,42.0,6;
133,561 <<143,05 Tc — YyCAOBHE YCTOHYHBOCTH Ha IJIOCKHH CIABHI HAACTPOHAKR

BhbINOJHEHO.

OMPEAEJNEHHE YCWIUA B )KEJIE30BETOHHBIX 3JIEMEHTAX
KOHCTPYKLIWY HAACTPOMKU U PACUETH! MX ITPOYHOCTH
W TPEIMMHOCTONKOCTH

MaTtepra.isi:

Beron wmapkn M300, Rup,=135 krc/cm?, Rp=10 xrc/cM?; mea=1,10 — pana
ryMB0BOFO MaccHBa, me3 ==1,0 — AJ8 OTKPHJKOB.

Apmatypa kaacca A-ll, Ri=R..=2850 krc/cmM?, Rax=2200 Krc/cM? Maz=
==1,15 — pus cedeHuit ¢ KonuyecTBoM crepXhell pabouei apmatypH Gonee 10, E,—
=2 100 000 xrc/cm2.

PACYET HAJICTPOFIKU HA HATPY3KY OT AKTHBHOTO
IIABJIEHUS TPYHTA (puc. 7)

OppaHHATE 3MIOPH AKTHBHOTO AaBJIeHHS ONpeReasiorcs no gopmyse

ox=(q1 +Ivitt; )Aa)

2,50 045 g =40 1e/mt
{ ) ; &y
$=35°
120 d=1871c/m?
4| L

30

Puc. 7. CxeMa Ajsi pacyeTa JHHEBOH CTeHKH yroJjko-
BO/l HaACTPOHKH OT aKTHBHOTrO AaBJICHHs TPYHTa

rhe *;=0,24 — no Taba. 18 nacrosmero PykosoactBa npu 6 =0,6 P}

V4250 M 01=(4-+0)0,24=0,96 Tc/m?;
V41,20 M 0a==(4+1,8-1,30)0,24=1,52 7¢/m2.

PaBHOAeACTBYIOMAs AKTHBHOTO AdBJEHHS

E,=05(0,9641,52)1,30=1,6] Tc.
Tl7euo paBHOAEHCTBYIOIIEH AKTHBHOrO NABJEHHS OTHOCHTENBHO CedeHHs [—]
k20,402 __ 130 2-0,964152
3 a1+02 3 0,964 1,52

Hsrubaonui MOMeHT B ceueBHH [—] M=1,61-0,60=0,97 tc-M.
Tonepeunan cuna B ceuennu /—I Q=1,61 rc.

2= =0,60 M.



PACYET NMPOYHOCTH CEYEHHM

OnpepnensieM HeoOXOZMMOe KOJNHYeCTBO apMaTypni M3 pacueTa NpPOYHOCTH Ha Jeil-
cTBHe u3rubaroliero MoMeHTa.
XapakTepHCTHKa CeyeHHS:

b=100 cM; h=45 cM; a=5 cM; hy=h—a=45—5=— 40 cm.
BricoTa ¢x)aTo# 30HBl CeYeHHS

maR.Fa 1,15- -2850F ,
—_ e =O.243F3.
MeRnph 1,0-135-100

Haxonum yc/oBHe NPOYHOCTH:
kunenmaM = mgRupbx (o—0,5%).
[ToacraBass B GOpMyAy 3HaueHus, onpeielsieM BeJHunHy Fa:
1,15-10-1,25-1,0-97000=1,0-135-100-0,243F . (40—0,5-0,243F.);
139437,5=131220,0F . —398,58F .2;
F,2—329,22F,+349,84 =0;
F.=164,61— 1 27096,45—349,84 ==164,61—163,54=1,07 cm2.

x=0,243-1,07=0,26 cM<2a’=10 cM — ycnoBHe pacueTa BHODAaHO NPaBHJLHO.

TIpoieHT apMHPOBaHAS CeYeHHs
Fa-100 1,07 100
= - ==0,03% <0,05%;
bh, 100-40 L b

0,05% — MHHEMAJbHHI NPOHEHT APMHPOBAHHS.
MunAMaJbHAs! MIOWAAL CeYeHHS apMaTyphl

pbho _ _ 00510040 _ o4 1o
100 100

MpusumaeM KOHCTPYKTHBHO Fo=205 & 12=2,83 cm? (war crepxHeii 40 cm).
OmpeneisieM IPOYHOCTb HAKJIOHHOTO CedeHHS Ha JeHCTBHe ITONEPeHOH CHJIBIL.
TlpoBepsiem cobaioneHHe ycJIOBHS

kuncnan <0,25m63 Rnpbho;
1,15-1,0-1,25-1,0.1610<0,25-1,0-135-100- 40;

2314,38<<135000 Krc — yc/OBHE BHIIOJHEHO.
Pacuer nonepeuHofi apMaTypH He MPOH3BOAHTCA OPH YCHOBHH

Fa=

kancnmyQ < me3Qe,
rae Qs=FkRpbho tg B;

k—0542E;
g=f_ R _ 28 BN _g0,

“bh  Rup 100-40 135
k=0,5+2-0,01=0,52;

2 2
tg p= = =0,80:
ef 14+ meM 4 1-97000

maQho 1-1610-40

Q6=0,52-10-100-40-0,80=16640 xrc;
1,15-1,0-1,25-1,0-1610<1,0- 16640;
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2314,38<16640 Krc — yCJIOBHe BHIIOJIHEHO, MONepedHas cHJa BOCIpHHHMaeTtcs Oe-

TOHOM.
PaccunTHiBaeM (GyHAaMEHTHYIO IVIMTY HA BHEIeHTPEHHOe pacTsKeHue cuiof N =
=E,, NIpHJOXKeHHON 3a NIpeAeJaMH ceueHHs (cM. pHC. 7).
OnpefensieM HeoGXONUMYIO IJIONIAJb Ce4eHHs apMaTyPH M3 YCJaOBus HPOUHO-
ctu npu F) =0:
kancnmy N =maRzFa—msRupbx;

kynenmaNe =mgRypbx (ho—0,5x).

3a pacueTHOe NpuHMMaeM CpelHee cedeHHe (YHIAMEHTHOH NJHTH BBHICOTOR A=
=0,5(45+30) =38 cm.
HaxomuM njeuo geficTBHS CHAB N OTHOCHTENBHO LEHTPA TsXKeCTH apMaTypul Fa:

e=60+4 (456—38-+5) =72 cm;
a=5 cM; ho=h—a=38—5=33 cum;

1,15-2850F,—1,15-1-1,25-1,00- 1610 —0,243F,—0,171;
1,0-135-100

1,15-1-1,25-1,00- 1610-72=1-135- 100 (0,243F ,—0,171) [33 —0,5 (0,243%
XFe—0,171)1;

166635 = (3280,5F ,—2308,5) (—0,1215F.+33,086);
Fa2—273,01F,+609,7=90,
F.=136,5— v 18633,61—608,7= 136,5—134,25=2,25 cm?;

, x=0,243.2,25—0,171=0,38 cM<<2a’=10 cwM, caegosatesbHo, F,"=0 — yc-
JIOBHe pacuera BLIOpaHO NMPABHJBHG.
Tpunumaem Fa=2,5 & 12=2,83 cm2.

X=

PACUET HAACTPOVIKHU HA HATPY3KY OT HABAJIA CYIIHA
TIPH NMMOOXOOE (puc. 8)

1. Jluyesas naura - (cewenue 1—1). WsruGaoumfi momenT M=28.0,45—
—1,61.0,60=11,63 1c-M/M; nonepeunas cua Q=28—1,61=26,39 1c/M; b=100 cu;
h=45 cM; a=5 cMm; hy=h—a=

i —=45—5=140 cm.

OmnpejensieM KOJHYECTBO - apMa-
) TYPH H3 pacueTa IIPpOYHOCTH Cede-
3 E, =161 HHA:
S| Pe2rc g=hoTe 4— _ MaR.F,s

ey % ’ o moRnpb -
s & | LS
S| Sy A — 1,15-2850F, —0,243F
S 1,0-135-100 "
3,0 kyncnmzM= meRupbx (ho—0,5x);
L 1,15-1,0-1,25-1,00- 1163000 =

Puc. 8. Cxema AJs pacueTa JIHIEBOH CTeH- =1,0-135-100-0,243F, (40—0,5 X
KM YroJKOBOH HaACTPOAKH OT AeHCTBHA X0,243F,);

yAapa cyaua TP MOMXORE 16718125 = 131220,0F,—398,58F

Fa2--329,20F ,-4194,42=0;
F.—164,61— v 27096,45—4194,42=164,61—151,33=13,28 cm2.
TpunumvaeM F,=5 & 20=15,7 cM>.
x=0,243-13,28=3,22 cM.
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TIpoH3BoAMM pacueT N0 NPOYHOCTH HAKJIOHHOTO K NPOJOMBLHOA OCH CedeHHS Ha
Re#dCTBHe MonepeqHoNl CHJIH. .
TpoBepsiem cobioneHHe yCAOBHA kancnm Q< 0,25ms3Rupbho;

1,15-1,0-1,25-1,0-26390<<0,25-1,0- 135- 100 - 40;

37935,63 << 135000 Krc — ycCJOBHe BHIIOJHEHO.
Pacuer nonepeuHoli apMaTypH He NPOH3BOAHTCS NPH BHLIOJHEHHH YCJIOBHS

kanenm,Q<<meaQs,

rae Qs=~kRpbhe tg B;
k=0,5+2§;

_ _Fa R _ 157 2850 _ ;0
= Rsp  100-40 135 T

k=0,5+2-0,08=0,66;

2 2
= = :0’9 ;
tep M 111163000 5
ma0ho T-26300-40

Q6=0,66-10-100-40-0,95=25080 &rc;
1,15-1:1,25-1-26390 < 1-25080;
37935,62< 25080 krc — ycloBHe He BHIICJHEHO, TpeGyeTca pacueT monepeyHoR

apMaTypH.
OnpefeJHM KOJHYECTBO apMaTyphl H3 YCJIOBHS

kunenmaQ=3V komsRybhg moRaxFx/u;

(1,15-1-1,25-1.26390)2= (2 v 2-1-10-100-40% -1,15-2200F/20)2;
Fxl=0,89 CM2.

Iposepsiem ycioBue
maRa.xe/u>m6pr/2;

1,15-2200-0,89/20=>>1-10- 100/2;

112,6'4500 — ycnoede He BHNOJHEHO. .
B 3toM cayyae xosmyecTBo momepeyHofi apMaTypH omnpenensercs 1o (popMyde

kﬁncnan =4homaRa.xe/u~
ToacrasnseM B ¢opMyny 3HaUEHHSA:
1,15-1:1,25-1-26390=4-40-1,15-2200F/20.

B pesyaprarte peumenusi Fx=1,87 cm2

NpunumaeM Fy=2 & 12=2,26 cm2.

ITpoBogumM pacuer NO BTOPOH TIpynne NpefelbHHX cOCTOAHME. OupepensieMm mw-
PHHY DacKpbiTHA TPEIUHH:

ar=kCam E_%‘_’_ 7(4—100p) vd,

rie k==1,0 — ana n3arubaemoro anemeHra;
Cx=1,0 — A9 KPaTKOBpPeMEHHOr0 AeACTBHA Harpy3KH;
n=1,0 — xJs apMaTypH NEPHOAHIECKOro TPODHIA;

M .
Oa= 3 — JJA H3ru6aeMoro JEMeHTa;
aZ
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2=ho—0,5x=40—0,5-3,12 = 38,44 cM — Ileuo BHYTpeHHEe# NapH CcHJ H3 Pacuera
Ha OPOYHOCTD;

1163000

2= e = 192707 cM2;
%= “157-3844 wre/
Ouas=0 — ANt KOHCTPYKIHH, NOABEPKEHHEIX JJAHTEALHOMY BHICHIXaHHIO;
Fa 157 0,004
= = =0,004<<0,02 — K03 PHIHEHT apMHPOBAHHS CEUCHHS;
TP T R oo prp ¢

d=20 MM — JuaMeTp apMaTypH.

1927,07—0
1—1,0' ;0' ) > 7
? 1.0-10 2100000

Ipu onpeneieHuu npelenbHOH (NONMYCTHMOM) WHPHHH DACKDBITHSI TPeL{HH YUH-
THBAaeM KPaTKOBPEMEeHHOCTh JeHCTBHS HArpysKH, 30HY MEPEMEHHOIO YPOBHA BOJAK
# IIl kJaacc KanHTaJbHOCTH COOpYKeHHs. JLJs Takux ycnoBuii B COOTBeTCTBHH C yKa-
saHusiMy 1a6s. 15 CHuIl I1-56—77 u taba. 7 CHHII 1I-28—73 npepenpHas WHpPHHA
packphiTHs TpewinH paBHa 0,10-1,6=0,16 MM.

2. PYHOGMEHTHAA NAUTA PACCUHTHIBACTCS] Ha BHEUEHTPEHHOE CXKATHe C OOJbIIHM

SKCHEHTPHCHTETOM TMpPH OTHOCHTEJHHOH BHICOTE CXATOH 30HH §=-;_ <Eg=06.
: 0

(4—100-0,004) ¥ 20=0,103 MM << 0,16 MM.

[panxyHoe 3HaueHHe OTHOCHTEJNBHOA BEICOTHL CXKATOH 3onM Ep onpejeneHo 1o

raba. 14 CHull I1-56—77 ans mapku Gerona M300 u apMmatypu knacca A-IL
ITnewo npuaokeHHs CHAN yJapa CyAHA OTHOCHTEJbHO pacTaHyTod apMaTyps Fa

e=90—5=85 cm.

BHICOTY cKaTOH 30HB CEYEHHsI H KOJHYECTBO PACTAHYTOH apMATypH olpeielseM
B NpeAnoaoKeHHH F,=—=0 u3 yCloBHi:

knncnmnN=m63RnDbx+maRa4cF$——ma R.F,;
kuncnmaNe = meaRupbx (ho—0,52) +moRa oF (ho—a’),
rae b=100 cm; h=238 cM; a="5 cM; hg=38—5=33 cMm.
1,15-1,0-1,25-1,00-26390+-1,15- 2850F ,

= 1,0-135- 100 ==2,814-0,243F3;
1,15-1,0-1,25-1,00- 26390-85=1,0- 135-100(2,8140,243F,) [33—0,5X
X (2,814+0,243F.) 1;

3224528,13 =1198556,33+4103647,4F.— 4609,1 Fa7-398,58F2 ;

F%— 248 48F, 4-5082,97=0;
Fa=124,24— v 15435,58—5082,97 = 124,24—101,75=22,49 cm?;

Tpunumaem F,=5 & 25=—=24,54 cM2.
x==2,81-40,243-2249 = 8,28 cM << 22’ =10 cM.
£=8,28/33=0,25<C0,6 — ycsioBHe pacueTa BHOpPaHO NpaBHJLHO.

OnpegesisieM WHPHHY PACKPHTHA TPELIWH, HOPMaJbHHX K NPOAOJLHOA OCH (yH-
AAMEHTHOH MJHTH (NpejesbHOe COCTOSIHHE BTODOH I'DYNIH):

a— 0

ar= kCm E_E_ﬂ“_m—mou) vd,
a

raie k=1 — BHelleATPeHHOE CIKaTHe,
Cr==1 — KpaTKOBpeMeHHOE XeACTBHE Harpy3KH;
n==1 — apMaTypa NepHOAHYECKOro NpoQuas;
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2=ho—0,5x==33—0,5-8,28—=2886 cMm — u3 pacueTa IPOYHOCTH;
- __1y_(e~z) __26390(85—28,86) —2092 xre/em;

Oa

Fiz 24,54 95,86
Oyan=0 — [J5 KOHCTPYKUHH, NOJBEPXKEHHHX AJHTEJILHOMY BHCHXAHHUIO,
F 24,54
= a =7 =O,m7;
b= I 100-33
d=25 mm;

gr=1-1-1 _5‘1’_9?:8_ 7(4—100-0,007) v 25e=0,11 mm << 0,16 My

(cM. pacyeT PacKpHTHS TPELMH JHUEBOH MAHTH).
TIPOBEPKA IPOUHOCTH TYMBOBOTO MACCHBA 110 CEUEHHIO
HA OTMETKE 1,5 M (puc. 9) OT JEVCTBHUYI COCTABJIAIOIEN

HWIBAPTOBHOM HAFPY3KH, TIEPNIEHIUKYJISIPHOHM KOPIOOHY,
Y AKTUBHOTO HABJIEHHS I'PYHTA

OPJIHHaTH 3MIOPH aKTHBHOIO LABJEHHA OHPCHENANOTCA NO Q)opMy.ne

O y= (Q?+E'Vihi)l a-

550 N=38,3rc H=41c/m?
7T b &,=a,961c/m?
4 .
o o
150 > 47 #=J5
I d=48rc/m°
0,60 6y=1, J9repm*

Puc. 9. Cxema mis pacuera NpOYHOCTH CedeHHs TymO6omaro
MaccHBa HAa OTMeTKe 41,6 M

cme Ag=024;
V+250 m 0,=4-0,24=0,96 1c/M?;
V4-1,50 M | 0= (4+41,8-1,0)0,24=1,39 Tc/M>.

Haxoaum H3rHGalomHii MOMEHT B CeYeHHH TYMGOBOTO MacCHBA HAa OTMeTKe
+1,5 M OT ropU3OHTaJBHHX CHJI Ha | DOr. M AJHHH MacCHBA;

M=05-0,96-1,0-1-2/34+0,5-1,39-1,0- 1 /3-}-38,3(14-0,36) /3,5=
=15,43 Tc-M/M.

OnpegensieM nJolafb CeYeHHsi apMaTypPH H3 pacueTa NPOYHOCTH Xele306eToH-
HOTO 3JE€MEHTa OT AeACTBHS U3rHbaloEero MOMEeHTA:

knﬂcﬂmgM =m6Rnpbx (ho——(},Sx) N
rae b=100 cMm; h=170 cM™; hy=170—5=165 cm;

. _MaRaF, 3#&% =0,243F;
MeRmb  1,0-135-100 T

1,15-1,0-1,25-1,00- 1543000=1,0-135-100-0,243F , (165—0,5.0,243F,);
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2218062,50==541282,5F,—398,58F2;

F2—1358,03F,4-5564,91=0;

=679,02—y 461068,16—5564,91 =679,02—674,91=4,11 cm®.

bhy 100 165 <

HUcxoas u3 MHHHMAaJAbHOTO npolieHTa AapMHPDOBAHUSA XKene306eTOHHOro 3JeMeHTa

005-100-165 __ g 95 2.
100

IIpunamaem F,=5 & 16=10,05 cm2.

TTpoueHT apMHPOBAHHS W=

F.=

TMPOBEPKA HAI’IP}DKEHI/IP’I B OCHOBAHHWU TYMBOBOI'O MACCHBA
OT JENCTBUY IUBAPTOBHOM HAI'PY3KHW W JABJIEHHUS T'PYHTA

Onpenenﬁem MOMEHTH OTHOCHTENbHO HEHTPAABHBIX oceif x H Yy B HJIOCKOCTH Ooc-

HoBaHHS TyMGoBoro MaccuBa (puc. 10 u Ta6a. 13).
AKTHBHOe naBlieHHe TPYHTa Ha TyMOOBHI MaccHB ONpelesieHO B pacueTe ycrofi-

YHBOCTH Hancx'ponxn Ha TMJAOCKHR CHBHT.

Ta6auma 13

Cuinl IMnevo ’ Onpoku-
O60o3HaueHue ABBAK-
1 3nuaue- 3naue- muf
¢ IMoncuer HAe, Te Ioacuer HHe, M | MOMEHT,
TC*M
MOMEHT OTHOCHTENLHO OCH Y
E, 0,5-0,82-1,0-35 1,44 0,9+1,0.2/3 1,57 2,25
E, 0,5-1,19-1,0-3,5 208 09+1,0-1/3 1,23 2,56
E, 0,5-1,39-0,9-3,5 2,19 09-2/3 0,60 1,31
E, 0,5-1,78-0,9-3,5 280 09-1/3 0,30 0,84
N, 38.3 1,94-0,36 2,26 86,56
N, —6634 15—1,09 0,41 —27,20
LS. & 1,7-1,9-2,5-35 9896 1,5—1.7/2 065 1837
EEZ2 g 1,3-0,9:-2,5-3,5 1024 —(1,5—1,3/2) —0,85 —8,70
Q55 gs 1,3:0,9-1,8-3,5 7,37 —(165—~1,3/2) —0.85 — 6,26
REZ F 1,16-3,5 4,06 —15 — 6,09
Beprukaabnbie cunint — 16,41 = M,=63,64
MOMeHT OTHOCHTENBHO OCH X
Ny 66,34  1,940,36 2,26 149,93

ITnomaas ocHoBaHHs Tym60BOro maccEBa F=3.3,5=10,5 M2.

MoMeHTH cONpOTHBJeHHS NJIOMaAK + OCHOBAHHS TyMGOBOTO MacCHBa COOTBETCT-
BEHHO OTHOCHTeNBHO ocell y H x: Wy =35-32/6=5,256 M W ,=3-3,52/6="6,12 m3.
Hanpsxkenus B ocHOBaHHH TYM60BOP0 MaccHBa onpene.nmorcx mo ¢opmyde
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Puc. 1]. Cxema x onpefeseHuio HeHTpa
TAXKECTH YroJKa HaJACTPOHKH

Ny Mz
&
Ay Sy M
47 L3 E]E 0,821c/m? S .
2 -~ S
4 e oy 1 ]
1,79
%) A S |
1,78 ,
¥
3,50 A
B { 1
1,09 R
AR NS
Ny | Mz A X
)
M | <
15 15 J Prc. 10. Cxema aas onpeaene-
IR d | HUSE HANDSXKEHHA B OCHOBAaHHH
¥ TyMGOBOTO MaccHBa
109 %
3 1 ]
Q
~ ©
: 0 Sy X
X
2. : S
x 5
J
5,00 2
Lo
z %,



1641 | 6364 _ 14993

—__ =—1,56-+12,12—24,50=—13,94 2
4 105 525 6,12 + g e/
s p=— 1641 63,6_4 __ 149,93 = —1,56—12,12—24,50=—38,18 1c/M2=
105 525 6,12
=—3,8 Krc/cM?,

Ipr yxnanke 6eTOHa Ha XOPOUWIO MPOMBITYI0 H MOACYHIEHHYIO MOBEPXHOCTb MAc-
cHBOB obecreunBaeTcs cHelsieHHe ¢ Hell B paszMepe 0,4Rp, MapKH YKiaabBaeMoro 0e-
ToHa. [lns Mapku Getona 300 cuennenne paBHo (,4-10=4 Krc/cm2.

PacuerHoe oTpeiBHOe ycuane B TOYke B ¢ ydYerom kKosdduilmeHTa IAHHAMHYHOCTH
Ha INBapTOBHYIO Harpys3ky G,=1,2(—3,8) =—4,56 krc/cm?>4 xrc/cm2. Yacts ursap-
TOBHOH Harpy3K# BOCINPHHHMAETCs] OTKPHJIKaMH HaJCTPOHKH.

PACUET OTKPDIJIKOB HA JIEFICTBUE COCTABJISIIOLIEN
HIBAPTOBHOM HATPY3KH, TMMAPAJIJIENbHOHW JIMHHUHU KOPLOHA
PacueTHHH MOMEHT oHpeleJsieTCsi OTHOCHTEJIbBHO OCH Xo, WPOXOAsliel uyepe3

UEeHTP TAXeCTH yroika (pac. 11).
CraTHyeCKHH MOMEHT HJIOLIAJH CeYeHHs OTHOCHTENBHO OCH X

S =0,45-1,752/24-2)55.0,3-0,15+0,5-2,65-0,15-0,35=0,87 Mm®.

7

N

10,56m

425m

J 2
0,5 Lppny=12,3m

1

Puc. 12. Dmiopa H3rH6aOmIero MOMEHTa B HaACTPOfKe
BAOMDb JIAHHH KOPJAOHA

CraTHYeCKHA MOMEHT OTHOCUTENBHO OCH 2

S;=1,75-0,452/242,55-0,3(0,4540,5-2,55) +0,5-2,55-0,15 (0,45+
+2,55/3) =1,75 m>.
IMaomanes ceuenus
F=0,45-1,754+2,55-0,3+4+2,55-0,15-0,5=1,744 M2.

PaccrosiHae 10 ocefi HEHTPa THAXKECTH:
OTHOCHTEAbHO OCH X



OTHOCHTEJBHO OCH 2 a,= _%_- =.:—Z§% ==1,00 M.

Harnbamowmupii MOMeHT BAOJL OCH y B Ce4eHHH /—] OTHOCHTeJIbHO OCH Xo, IpO-
xoisile# uyepes HEHTp TAXKeCTH ceueHHs (cM. puc. [l u 12), M;:]\?y /2=
=66,34(1,75—0,54-0,36) /2=53,4 Tc-M.

) Waru6aomuii MOMEHT B cedeHHH 2—2 NPHUMBIKAHHS KpPblia HaACTPOHKH K TYMGO-
BOMY MacCHRY

M.— _534-10.56

=45,81 te-Mm.

0,5-24,62

Hsrubanoumﬁ MOMEHT B ceueHuH 3—3
M= .—53’4'4’25 =18,44 Tc-M.

0,5-2462

Ilpor3BoaHM pacyeT NPOYHOCTH cedeHHs [—I.
PacrssHyTo BEpXHee BOJOKHO.

PacuetHsie faHHbie: b=2300 cM; h=190 cM; =8 cM; ho=l—a—182 cM; B ce-
geHHn Gosee 10 apMaTypHbIX cTepXHe#l (m,=1,15), apmartypa kaacca A-II (R.=
=2850 xrc/cm?), Geton M300 (Rnp=135 krc/cm?).

OnpenensieM KOJHYECTBO apMaTypH H3 YCJOBHS
kancnmgM, = mgRypbx (ho—0,5x);
e maR.Fa  __ 1,15-2850F,
meRupb 1,0-135-300

1,15-1,0-1,25-1,00- 5340000 =1,0- 135-300-0,08F, (182—0,5-0,08F.):
7676250 =589680,0F,—129,6F2;

=0,08F,;

F2 _4550F ,4-59230,32 =0;

F,=2275—17v 51756256—59230,32=2275—2261,94=13,06 cm2.

Tpuanmaem F.=12 & 12=13,57 cM2.
PactsiHyTo HHXKHee BOJIOKHO.

PacueThble gasHBe: b=170 cM; h=190 cM; a=8 cM; hy=182 cMm.

7 1,15-2850F,

1,0-135-170

1,15-1,0-1,25-1,0-5340000 =1,0.135-170-0,143F, (182—0,5-0,143F.);

=0,143F;

7676250,0 ==597296,7F ,—234,65F 7;

F2—2545,48F,432713,62=0;

F.=1272,74— v 1619866,12—32713,62—= 1272,74—1259,82=12,92 cm2.
Ipanumaem Fa==12 & 12=13,57 cM?. IlponeHT apMHPOBaHHS
13,57-100

=2 —0,03<<0,06%;
#= 360-90+170-92 ’
0,05% — MMHMMAJBHBIA NMPOBEHT apMHPOBAHHA.
[MpunuMaeM KOHCTPYKTHBHO F.=12 & 16=24,13 cm®. Toraa
24,13-100 —0,056 ~0,05%.

H= 300-90+170-92
301



IMpou3BoaHM pacueT HPOYHOCTH cedeHHst 2—2 (OTKPHUIOK).
PacrsiHyTo BepxHee BOJIOKHO.
PacuerHne naunue: b==300 cM; A=175 cM; a=8 cM; ho=175—8=167 cm.

— L,15-2850F: _ 4 nep .
1,0-135-300

1,15-1,0-1,25-1,00-4581000==1,0-135-300-0,08F, (167—0,5-0,08F,);

6585187,5="541080F,—129,6F;
F2—4175F,+50811,63=0;

2=2087,5— " 4357656,25—50811,63 = 2087,5—2075,29=12,21 cM%.
Tpunnmaem F,=4 & 20=12,56 cm?2.
ITpouenT apMHpOBaHHSA

12,56~ 100
— : —0,07>>0,05%.
b= 300-37,5+45- 1995 >0,05%

PacTaHyTo HHZKHee BOJIOKHO. .
Pacuernnie naunne: §=45 cM; h=175 cM; a= 8 cM; ho=167 cm.

_ 1,15-2850F,
1,0-13545

1,15-1,0-1,25-1,00- 4581000 =1,0- 135-45 - 0,54F; (167—0,5-0,54F.);
6585187,5=547843,5F,—885,74F2;
F%_618,52F.+7434,67=0;

=0,54F3;

Fa==309,26— v 95641,75—7434,67=309,26—297,00=12,26 cm>.

INpunumaem F,=12 & 12=13,57 cm2.

Cegenrie 3—3 pacCUMThHIBaeTCsi Ha NPOYHOCTb aHAJOPHYHO ceyeHHio 2—2.

Han6onbuiee paccrositHHe MeXAy PaGoOYHMH CTEPXKHAMH HE AOJIKHO INPEBHIIATH
40 cM. ITosToMy mo HH3Y (QYHZAMEeHTHOH IVINTH HeOGXOAMMO pacroJjaraTh He MeHee
(300—16) /401 =8 npoROMbHHIX CTepaKHeH, YIHTHBAs NPH 3ToM ofbecredeHHe MHHH-
MaJsbHOro npolenra apmuposanus u==0,05%.

PACUET OTKPBIJIKOB HA OEFICTBHE COCTABJISIOLIEH
HIBAPTOBHOWM HATPY3KH, MEPIHEHIHKYJ/ISIPHOM JIMHHHA
KOPJOHA

Pacuer TPOH3BOAHTCA B MpeAnoJIOXeHHH pPABHOMEDHOrO pacupelefieHHA Harpysku
Nyp==38,3 Tc no Bceil JJHHe CEKIHH:

N, 38,3
= = 2 B 1,56 .
Ky 24,62 Te/u

MowmeHT B DpHMHKaHHKM OTKPHJIKAZ K TyMGOBoMy MaccHBy (pHC. 13, ceuenne [—

1 M= ﬂj_;_piﬁ{ —486,98 Tc-M, monepeuHas cmaa Q,=1,56-10,56=16,47 Tc.
OnpenensieM KOJAHYECTBO apMaTYpPHl H3 YCJIOBHS NPOYHOCTH cedeHHs (cM. puc. 11).
Pacuernnie faHHBe: b=30 cM; A=2300 cM; a=8 cM; ho=300—8=292 cm.

_ 1,15-2850F,
10-135-30

1,15-1,0-1,25-1,00-8698000=1,0-135-30-0,809F, (292—0,5-0,809F,);

=0,809F,;



12503375,0 =956723,4F ,— 1325,35F 2;

F2—721,86F ,+-9434,02—0;

F,=360,93— 1" 130270,46—9434,02 = 360,93—347,62=13,31 cm>.

TIpunnmaem F.=4320=12,56 cm?.

Tpu stom x=0,809-13,31=10,77<<2-8=16 cm.

TlpoussonuM pacaer Ha AeACTBHe NoNepeyHoll cuabl. B HakaOnHOM cedeHHH
BONKHO COGMIOAATRCA YCJI0BHE

kﬂncnan<0y25m63Rnpth;
1,15-1,0-1,25-1,0-16470<C0,25-1,0- 135-30-292;
23675,63 < 295650 TC — YCAOBHE BBIIOHEHO.

’|
i 1
]
10,56 L 47
98 Lrewy =12,37 l
4,25 ' y
2 0 u

Prc. 13. Cxema X pacueTy OTKPBIIKOB HaACTPOHKH

Pacuer monepeyHofi apMaTypH He TPOWSBOAMTCH TpH COGJIOEHUH YCJIOBHS
knncnanS‘mGSQG,

rae Qs=*kRpbho tg B/1,2;
k=0,542¢;

— _Fa R _ 1256 92850 _ oo
8= Zh Ra  B0.003 135 0

k=0,54-2-0,03=0,56;

»=10 krc/cM? — aana GetoHa M300;

b=30 cM; he=292 cm;

2 2 "
tgp= = =0.712;
C e L m T i sse

mgQho 1,0.16470-292

1,2 — k03 QHUUEHT YMeHbIIEHHS AJs1 3/EMEHTOB C BHICOTOR cedeHHsa h=60 cm.
Q6=0,56-10-30-292-0,712/1,2<29107 xrc;
,15-1,0-1,25.1,0.16470<1,0-29107;

23675,63<29107 Krc — ycAOBHe BHIIONHEHO, TONEpeYHas CHIA BOCMPHHHAMAaeTcs
GETOHOM.

Bce ocrasbHbie CEUeHHSi OTKPHUJIKOB DACCIHTHBAKITCS AHAJOTHYHO.

Pacyer OTKPHJKOB Ha HeficTBHe BepTHKAJbHOH cocTaBasiollel WBapTOBHOR Ha-
TPY3KH He MPOH3BOJMTCH, TaK KakK BeC | DOr. M HaACTPONKH 3HAUHTENHLHO NPEBOCKO-
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IMT (MOJIHOCTHIO MOTJIOmIaeT) pacupefeleHHyo 1o AJHHe CeKIHH YKa3aHHyl Ha-

TPY3KY:

2,61 Tc/M <10,67 Tc/M;

10,67 T¢/M — Bec | mor. M OTKPHUIKOB (CM. pacueT Bhile).

PACUET OTKPHIJIKOB HA KPYUEHUE OT HEWCTBUSA
COCTABJIAIOWIKX LIBAPTOBHOWM HATPY3KH, BEPTUKAJIbHOM
U HOPMAJIBHOM K KOPJOHY, M AKTHBHOTO JABJIEHHS 'PYHTA

KpyTsiluuii MOMeHT onpejeiisiercs OTHOCHTEJbHO HEHTPAJbHHWX Ocell yroJjka oT-
KpbIKa OT CWJl, TIPenCTaBJeHHHX Ha pHc. 10, aeficTBylomux Ha TymMOOBHWE Maccus.

Pacuer npouseesen B Taba. 14.

IIpumeuaHue B Taba 14 MOMEHTH BpalleHHs, JeACTBYIOliMe TO YacoBOH
CTpeJiKe, NPHHSATH IOJOXHUTENbHHMH, NPOTHB YacoBOH CTPeJKH — OTPHHATENbHBIMH.

Ta6aunua 14

Cuaa [lneuo
OGozHa- l Kpyramui
H ) OMEHT,
qizﬂe Iloacuer r?:éq:c Hoacuer 3Hauenne, M MMK,-,M?:-M
=@
E — 144 . 15705 1,07 — 1,54
E. = — 208 < 12305 0,73 — 1,52
Es . — 219 E 06005 0,10 — 0,22
E, o — 280 < 030—050 —0,20 0,56
N & —38,3 O 2,26—0,5 1,76 —67,41
N 2 66,3¢ —— 1,09—1,0 —0,09 — 597
<3 8] 28,26 1,7/2—1,0 —0,15 — 4,24
g 10,24 0,74+1,3/2 1,35 13,82
ga 8,19 0,7+1,3/2 1,35 11,06
Egr 4,06 2,00 8,12
M,=—-—47,34

PacueT NpOYHOCTH CceyeHHs TPOH3BOAMM MO yKasaHHsM Pyxopoactsa K CHull
1I-2]1—75  «PyKoBOZCTBO 1O NPOSKTHPOBAHHIO GETOHHHIX U  KeJe306eTOHHBIX

Purc. 14. Pacuetnoe xene3oGeToH-
HO€ CEUEHHE OTKDHJIKA HaACTPOHKH

:OHCTPYKUHH H3 TAXenoro Oerona
(6e3 MpeABapHTEALHOTO HANPAKEHHSN)>.

PacueT NMpOH3BOAHM IO CXeMe XKe-
Je300eTOHHOrO 3jdeMeHTa [I-06pasHoro
ceyeHusi, PpaboTAOWEr0 Ha KpyyeHHe ¢
uary6oM. My=47,34/2=23,67 T1C-M—
KPyTSIIU# MOMEHT OT BpallleHHst TyM-
60BOr0 MaccuBa, NPHXOMALLHACH HA
oauH OTKPHJOK; M=8698 1c-M u
Q@=16,47 t¢ — u3rubaomui MOMEHT H
AonepeyHas cHAa OT HeHCTBHst COCTAB-
Jsiiollefi IUBapTOBHOM HArpysku, nep-
TIeHAHKYASAPHON JIMHHM KOoplIoHa {ompe-
JesieHsl BHIle B COOTBETCTBYIOLieM pac-
gere).

PacueTHoe ceuenye ¢ ocpeaHeHHOA TOAMMHON HHXKHEH NONKH H apMaTypo#, noay-
YeHHOH H3 NPEeAbINYMUX PacyeTos, NPeACTaBAeHO Ha pPHC. 14.
PasMeprl NONepeuHoro CeUeHHs! XOMMKHH YOBJETBOPAThL YCAOBHIO
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EuncnmaMe<<0,1msRupSb 2 4;,

rRe h;, b; — coorBercTBeHHO O0JbWIME M MeHpUIHA Pa3Mephl KaxKJIOro H3 COCTaBJsAlO-
HHX ceyeHhe NPAMOYTOJbHHKOB;

1,15-1,0-1,25-1,00-2367000<<0,1- 1,0- 135 (452 175-4-37,5% - 255);

3402562,5<9625078,13 — yca0BHe BHIMOJHEHO.
Ceyenne NOMKHO YAOBJETBOPSTH YCAOBHIO

kuncnmQ<0,35meRapbho;
1,15-1,0-1,25-1,0-16470<<0,35-1,0- 135-37,5-291;

23675,63<515615,63 Kre ~— ycJ0BHE BHIIOJHEHO,

B cooTrercTBHH ¢ ykasaHHsiMH Pykosoxctsa k CHull I11-21—75 pacueTr zosken
TIPOH3BOJHTRECSA AJISI TPEX BO3MOXKHBIX CXEM DacHoJOXKEHHS CHKATOH 30HH NPOCTPAHCT-
BEHHOTO ceueHHs. JiJst pACCYMTHIBAEMOH YroJKOBOH CTEHKH 3TH CXeMHl mpelCTaBJeHb
Ha pHc. 15,

IIpu cocTaBjieHHH CXeM NpPHHSTO, YTO H3IHO CTEHKH NPOMCXOHMT OT COCTABJSAIC-
miefl WBapTOBHOM Harpy3kH, NepHeHJHKY/AADHOA KOpPIOHY H IeHCTRYIOIlell B TOpPH30H-
TaJpHOH miockocTd. OT u3ruba pacTAHYTA JWLeBas TPaHb CTEHKH H CXKaT THINOBOH
yuacToK dynAameRTHOR MIATH (cM. puc. 15,a).

Jns a0Goft M3 cXeM pacueT IPOCTPAHCTBEHHOFO CedeHHs IPOH3BOAMTCA H3 ycC-
JIOBHS

MaRaFa (he—0,5x) +-fxrm, Ruxcby (hox—0,5x) /b
kc/b4% ’

1-s1 cxema (puc. 15,a)

kynenmaMye<C

Fa=8 5 20=25,13 cu% F, =2 & 12=226 cM?; ho=300—9=291 c;
i (RuFa—RacFa) _ 1,15-2850(25,13—2,26)
msRapb 1,0-135-37,
fx=1 12=1,13 cm?; u=40 cM — 1ar AONepPeYHHX CTep¥XHeH;
by==175 cM; bo=375 cM; hox=300—0,5-45=277,5 cum;
¢=2h-+-b+2bp—2bo=2-300437,5-+2-175—2-37,54+-912,5 cv; k=1:

M __ 8698

=14,8 cv;

IIpoBepsieM ycjioBHe IIPOYHOCTH:

1

1,15-2850
19125/37 50367 L115-2850x

1,15-1,0-1,25-1,00- 2367000 <<

%25,13(291—0,5-14,8) 4-1,13- 1,15-32200-912,5- 175(277,5—0,5- 14,8) /40X
X .

b ’

3402562,5<<3770151,86 krc-cM — YCJIOBHE BHINIOJAHEHO.

2-9 cxeMa (cxkaTo HHXHee BOJOKHO, pHc. 15,6
Fo=4 & 2046 & 12=12,56+6,78=1934 cu?;

12,56 1674-6,78-30,5
12,56+-6,78

ma.R:Fa _ __ 1,15-2850- 19,§1
MeRupb 1,0-135-300

20 3akas Ne 462 305

h0= =119 cMm.

TIpH F;:O x= =1,56 cM;
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Puc. 15. CxeMBl K pacueTy yrojka OTKPHJIKA Ha KPyueHHe
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fr=1 2 12==1,13 cM? u=40 cM; ho»=37,5-5=325 cM; ben==
=175—37,5=1375 cm;

c=2h+2bca+b=2-37,5+2-137,54-300 =650 cm;

bp=b= 300 cM; k=14 -TaQR _ _q4 10-16470-375

’ + om M. 2-1,00-2367000
IlpoBepsaeM ycloBHe MPOIHOCTH:

1,15-1,0-1,25-1,00- 2367000 <<

=1,13; x=0

T13°650/30040 L1.15-2850X

%19,34(119—0,5-1,56) +1,13- 1,153-2200~650-300(32,5—0,5- 1,56) /403¢
X300];

3402562,5<23662578,66 Krc-cM — YCJIOBHE BBINOJHEHO,
2-51 cxeMa (CXAaTo BepXHee BOJIOKHO, pHC. 15,6)
Fa=12 & 12=13,57 cM?; ho=237,5—8=29,5 c™; hox=30,5 cM;
npa F, =0 x= _1_;572%50_5’6?1 =110 cm; fo=1 & 25=491 cm?;
¢=650 cM; bp=0=300 cm; u=20 cm; k=1,13; x=0.
ITposepsieM ycaoBHe NPOYHOCTH:

1
1,15-1,0-1,25-1,0-2367 —_—
,15-1,0-1,25-1,0-2367000< 1,13-650/300+0X

X[1,15-2850-13,57(29,5~0,5-1,10) +4,91-1,15-2200-650-300(30,5—0,5X
X1,10) /20-300};

3402562,5 << 5464585,59 Krc-cM — ycJIOBHe BHOOJHEHO.
3-a cxema (puc. 15,8)

2 =2 12=226 cM?; ho=300—T7=293 cM; hox= 294 cmM;

’ 1,15-2850-2,26
Fl=0 x= 1 02,20 L fo==1 =1, 2,
npu F, x T 0-135.175 0,31 cm; | 12 13 oM

u=40 cM; bp=boy=37,5 cm;
¢=2h+4-b-4-2b,—2bo=2-300+4+175=775 cM; %=—3,67; k=1.
TIpoBepsieM yc/AOBHe NPOYHOCTH:

1
1,15-10-1,25-1,00-2367000< — 1 [1.15.2850-2,26
< 1-775/175—367 L x

X (293—0,5-0,31) +1,13-1,15-2200-775-37,5) (294—0,5-0,31) /40-175];

3402562,5 << 7457094,50 Krc+CM - YyCJAOBHe BRITOJIHEHO,
IlpencraBaeHHoe Ha pHC. 14 ceyeHHe OTKPHAKA BOCHPHHUMAET KPYTAUIMA MOMeRT.

PACYET OTKPBIIKA HA TMOABEM BO BPEM{
CTPOMUTEJIbCTBA

TlosnoXKeHne BEPTHKAJNBHOM MJIOCKOCTH, MPOXOjsiliefi uepes HeHTP TAXKeCTH cede-
Hufl, Xo==1,0 M, onpe/ie/leH0 B pacuere CedeHHS Ha JeficTBHe IUBAPTOBHOA COCTABJIAIO-
mefl, napaaieabHOR JHHHH KOPAOHA.

PacniofiaraeM HeTIH CHMMETPMUHO OTHOCETENbHO XaHHOH miockocth (pHe. 16,a).
OnpepensieM KOHCOJILHEIA MOMEHT (CM. pacueTHYIO cxeMy Ha pHC. 16,6):

M.=0,3-1,22.0,61-2,54-0,5-0,07-1,22-2,5-1,22/3=0,60 1C-M/M.



OmnpenensieM Heo6X0AMMOe KOMHIECTBO apMaTypPH H3 YC/AOBHS HPOYHOCTH
kanenmpkaM = meRupbx (ho—0,5x),

rae kp=13 — Ko3dunreHT THHAMHYHOCTH B COOTBETCTBHH C TPeGOBaHHUSME TJa-
BH CHHaIT I11-56—77. [Ipu sroM koaddwuluent neperpysku n=1;
ne=0,95 — cTpoRTENLHHA NepHO.;

_ L15-2850F,

— 12720007 ) 943F,;
1-135.100 O °
h=37 cm; hy=37—5=32 cm.
a7 0,78
a)
g)
1Ny
P NS
=
1,00 P
AL Ko 1S
! "
K4
|
2,2 616 22
w56
!
§ :
S
b |
|
1
3 !
78 1,22

5
!

3,00

Prc. 16. CxeMa K pacdyeTy OTKDHLIKA Ha MOABEM BO BpeMsi CTPOUTE/BCTBA

HO,ZICTaBJlHH 3Ha4YeHusd B ypaBHeHI/Ie, onpeneasieM Fai
1,15-0,95-1-1,00-1,3-60000=1-135-100-0,243Fa (32—0,5-0,243F,);
85215,0=104976F,—398,58F~;
F2_963,37F,+213,80=0;

Fa=131,68— 1/17340,94—213,80=131,68—130,87=0,81 cm2,



IlocraBnennass apMmarypa F.—2,5 & 12—2,83 cm? HOCTaTOYHA AJsl BOCMPHATHR
ycHJIHH, BO3HHKAIOMUX BO BPeMst CTPOHTENbCTBA.

OTHOCHTeJIbHO LEeHTPAJbHOM OCH, [epIeHAHKYJISPHOR JIMHHH KODIOHA, KOHCTPYK-
[HS CHMMeTpHUHA.

ITonnheMHBle meTH pacmojaraeM Ha paccrosuuu  0,207L=0207X10,56 ~2,2 »
OT KOHIIOB 3JjleMeHTa. Bec 1 mor. M KOHCTPYKIHH

g=1,744-2,5=4,36 Tc/m.

HaxofuM M3rH6aiomIHe MOMEHTH (CM. pacueTHyI0 cxeMy Ha puc. 16,6):
Ha KOHCOJIH

M=436-2,22/2=1055 TC'M;
° B HpoJeTe
M=4,36-6,162/8--10,56=10,13 Tc-M.

TIpoBepsieM BO3MOXHOCTL paGOTH CeueHHs B BEPTHKAaNLHOM NJIOCKOCTH Kak 6eTOH-
HOTO 3JIEMEHTa H3 YCJAOBHSA :

k,,ncnmnan <mpme RpyWr,

rae mpy =094 ilzo =094 ——— 1 5 =0,96 — [J15 ceuenust BHcoroit 6ojee 100 cM;
{

mg=0,9 — Ko3bduuyeHT ANT GETOHHHX KOHCTPYKIMA.
W'r 2’1'2 +Sﬁ P

MomenT uBepuun CXKaTOH 30HH GeTOHa, PACHONONKEHHOH HHXKE UEHTPA/NbHOH OCH
(cM. pacier Ha COCTaBJAOWYIO MIBAaPTOBHOX Harpyslm napajsiefibHyIo JMHHA KOp-
NOHa), OTHOCHTeJbHO KOTOPO# oH Gepercs, ls.o =1 +F,

Iso= 0,45-0,53/124-0,45-0,5-0,252-4-2,565-0,3°/12+4-2,565-0,3(0,5—
—0,15)24-2,55-0,153/36+4-0,5-2,55-0,15(0,05-4-0,10)2=0,123 m*.

CraTHueckH#i MOMEHT PacTAHYTOR 30HB GeTOHa OTHOCHTENBHO NEHTPaJbHOR OCH
Ss.p=0,45-1,252.0,5=0,35] cNn?;
2.0,123
1,75—0,5
1,15-0,95-1-0,85- 1,3- 1055000 <0,96-0,9- 10 548000;

1273609 < 4734720 TC'M — YCJIOBHe BHIOJHEHO.
CuennanbHoe apMHpPOBAaHHE 3JIEMEHTA Ha clyyafl TPaHCNOPTHPOBaHHS M MOHTaXa
He Tpebyerca.

Wr= +0,351=0,548 m3;

MPUMEP 2

PACYET NPHYAJILHOTO COOPY)XEHHUS YIrOJKOBOIO THNA
C KOHTP®OPCAMH

UCXOIHBIE JAHHBIE IJisT PACYETA

OrcuetHn#i ypoBeHb Bons 98%-HoM oGecnedeHHOCTH NPHHAT 3a PacieTHHE HA
or™etke 0,0 M.

OrtMeTKa JHHHH KophoHa 2,8 M.

Ormerka AHa y npuvana —I5 M.

PacueTHne ¢H3HKO-MeXxaHHTECKHE xapaxrepncmxa [PYHTOB 3acHiIKH H OCHO-
BaHHA:
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TPYHT 3aCHIIKH — MeCOK:
yrojl BEYTPEHHEr0 TPeHHS @ = 25°, @; =27

of6beMHEA Bec y.==1,8 Tc/M?® (Haz pacyeTHHIM YPOBHeM)

H v: =1,0 Tc/m® (HHKe PACUETHOTO YPOBHS),

T'pyHT oCcHOBaHHMA — TJHHA:
yroJ BHYTPEHHETO TpeHus @, =19°, @, }=21°%

o0beMHHR Bec Yo, =1,1 Tc/M? (HiKe PACIETHOTO YPOBHS);

ko3 rIKeRT nopHcTocTH ¢=0,8;
II0Ka3aTesib KOHCHCTeHUHH J; =0.

g@ﬁ%ﬁfgéo pacnpeieleHHble Ha TEPPHTOPHH NpHYAJa OT CKJAaJIHPYEMbIX IPY30B:
B NPHKOPLAOHHOH 30HE gy =4 1c/M?;
B IepPeXOAHOH 30He g5 =6 1c/M>;
B THUJIOBO# 30He g3 =10 tc/m?%;

OT CYHOB:

pacyeTHOe CYZHO BojoH3MmeuleHHeM D =100 THc. TC;
neapefitr DW =280 Thic. Tc; HanGoabluass anuHa L, ¢=252,0 M;
ocanka B rpysy T=13,5 m; 6oxosasa napycrocts F ,==5400 M2
Pafion crpoutenbcTBa — . Ofecca.
CTponTeNbHHE MaTepHaJH KOHCTPYKHMH (KOHTpdoOpcHOro 640Ka): GeTOH THAPO-
TexHH4YeckKHH cyandaTocrofixuit mapxkn M300, apmarypa knacca A-II mapku cram

BCt5mc2.
BPEMEHHBIE 3KCITJIVATALIMOHHbBIE HATPY3KH

Pasmemienne paBHOMepHO pacnpefelieHHHX HAarpy3ok NPHHATO B COOTBETCTBHH C
pacyeTHOH cxXeMo# [Jisi TPEXMYTHOTO MOPTAJLHOTO KpaHa ¢ Kojeedt 15,3 M mo HOpMaM

TE€XHOJIOTHUECKOrO NPOEKTHPOBAHASE MOPCKHX nmopToB (pHC. 1).
Harpyskd oT HaTsaXeHusi MIBAPTOBOB ONpPEeAeNsIOTCH [0 YKa3aHHSAM TIJaBH

11-58—76.
BHHUUT )

Honepeunas cocTaBasioLias WBAPTOBHOrO YCHJHSA
Ry=175-10-5F, W2y, -

CHpull 11-57—75 u PykoBogmcTsa

rne W,=27 M/c— ckopocTb BeTpa B pafione r. OmeccH;
X— KO3pbhHUHEHT, 3aBHCAIIANA OT HaHGOJBIUErO TOPH3OHTAJLHOrO
pa3Mepa cyAHa; AJs cyAHa aauHOi 250 M ¥ =0,5;
F,=5400 M?— 60KOoBasi NapyCHOCTD;
R,=175-10-5.5400-272-0,5=147,6 Tc.
Cunia, BOCIpHHUMaeMasi OfHOR TymGofl OT CyJHa MOPOXKHEM,

R 147,6 147,6
N= X — T =T ==f
n sin a cos B 6 sin 30° cos 40° 6-0,5-0,766 42 ¢,

raie n-—uHcho pabotalomux TyM6; npH mauHe cyAHa 250 M n==©6;
o H B-— yriH HakJOHa HIBapTOBa AJs TyMGH Ha KOpAoHE.
Ilpunnmaem mBapToBHy TyMGy TCC-80.
Pacuernas nonepeysas cOCTaBJAAOLlas, NPUXOAsMIAACSA Ha o0nHY TyMOYy,
Ny=N:sin @ cosf=280-0,5-0,766=230,64 rc.

MMPEJBAPHUTEJ/IbHBIE PASMEPbBI COOPYXEHUSI

INlonepeunoe cedeHHe COODPYXKEHHS! OHpPeAeAseTcs ero YCTOMUHBOCTBIO, a TaKXe
yclOBHEM NOJIOKEHHAS PaBHOAeACTBYIOHIefi OT HATDY30K B Npeliesiax sApa CedeHH:
NpH pacyere no BTOPOH rpynne NpefeNbHHX COCTOSHHA. )
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3anaeMcs NPefBADHTENbHHIMH Da3MepaMH  COOpyXKeHUs. [IpHHHMAaeM IIHPHHY
COOpyXeHus b=16 M (cM. puc. 1). :

PACYET IO NEPBOX TI'PYNIIE MNPENE/BHBIX COCTOAHWM
(T1IO ITIOTEPE HECYIIEN CIIOCOBHOCTH WJIKU HENPUTIOOHOCTHU
K KCIIJIYATALIVIH)

B sTOM pacueTte ONpeAENsOTCs YCTOHYHBOCTH COOPYXKEHHMS Ha TJOCKHH CJABHr 10
NOCTEJNH M BMeCTe ¢ NOCTEJIbIO, TOJILHHA NOCTEJH, KOHTAKTHHE HaNpsXKeHHs B HOCTe-
JH W TPyHTe OCHOBAHHf, a TakXke YCHJHS IJif pacdera MPOYHOCTH U NPOYHOCTL 3JIe-
MEHTOB KOHCTPYKIHH.

PacueTHHIMH HarpysKaMH Ha COOPYXKeHHe sBJSIOTCS aKTHBHOe 1aBJieHHe TPYHTa
C yu4eTOM BDPeMEHHLIX HATPY30K Ha TePDHTODHH NpHYaja ¥ WIBAPTOBHAs Harpyska.

TI7IocKOCTH BOCTMpPHSTHA AaKTHBHOTO AaBJeHMss | o6pyuIeHHA B COOTBETCTBHH
¢ mm. 15.1(10.1) u 15.3(10.3)a HacTosimiero PyKoBOACTBA NHPOXOANT uepe3 THLIOBOH
KOHell QYHAAMEHTHOH IMJHTH HoA VyraaMH o=B=45"-05¢; x Beprukam. Jaa
¢ 1=25° a=F=32°30".

KoadduunenT ropH3oHTasbHOK COCTaBAIONIEH aKTHBHOTO [aBJEHHS NPH 3TOM
onpeaensierca no dopmyne hA,=tg?(45°—0,5¢1, naun no taba. 18 macrosmero Pyxo-
BoAcTea npu §=0. daa ¢, =25° h,==0,406.

B coorseTcTBHM ¢ yKasanusaMmu n. 13.37(8.27) nacrosuero PyxoBoncrsa ompene-
JSI0TCA OTMETKH lepeceyeHHs pacueTHOH MVIOCKOCTH BOCHPHATHS PACHOPHOTO ZaBJe-
HHR MIOCKOCTAMH OGpYyUIeHHs, NPOBejeHHHMH W3 TOYeK Hadaja CKadkooOpasHoro
H3MEHeHHs PaBHOMEDHO paclpefieJleHHOH HarpysKH.

Buicora OT OTMETKH TEDPUTOPHH NpHYaJa 10 HCKOMOH OTMETKH TOUKH Hepece-
YeHHs MJAOCKOCTH OGPYUIEHHS ¢ IJOCKOCTbIO BOCHPHATHA Pacnopa ONpeAcisieTcs no
~ dopmyne (puc. 2)

_ a
-
tga+tgp

rie a — pacCTosHHe OT IJIOCKOCTH BOCIDHATHA pPaCnopa Ha TEPPHTOPHH npHyasaa 10
TOYKH, B KOTOpOI‘/'! H3MEeHsEeTCA BeNTHYHHA Harpy3KH.

Hauano narpyskn gh=="6 1c/M%—

11,34+44,65 1599 1955 w.

1 =

2 tg 32°30° 2-0,637
OrMeTKa nepeceyeHust MAOCKOCTH OGPYINEHHA ¢ PACHETHOH NJIOCKOCTBIO
V=28—1255-=—9,75 M.
Hawano Harpysku ¢ =10 Tc/M2 —

11,34-4-4,65-16,0 21,99
td = s — l -
21g 32°30° 50637 O M

V=2,8—17,26=—14,46 M.

Onpene.ﬂﬂeM OpPJAVHATH 3MIOPH aKTHBHOTC NaBJeHUS:
Oa=(4; +27?]7i) Aa:

V4280 M o, =4-0406=1,62 1c/M?;
V 0,0mM o, = (4+41,8-2,8)0,406==3,67 tc/M2;
V~-975 4 ¢, =(4+1,8-2,8+41,0-9,75)0,406=7,63 rc/Mm?;
34 = (6-+1,8-2,84-1,0-9,75)0,406=8,44 1c/m2;
V1446 M 3, = (6-41,8-2,84-1,0-14,46)0,406=10,35 1c/M2;
aq = (104 1,8-3,3-}—%,0- 14,46)0,406=11,98 rc/M?;
-+1,0

hz—’:

V150 M o4 = (10+1,8-2, -15,0)0,406=12,20 Tc/M?.

)
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Puc. 1. Tlomepeunoe ceueHHe KOHCTPYKIHH H NPHHATHE SKCIAyaTalHoH-
HHe Harpys3sH

20,50
415 |420 3,31 11,34 4 e 500 mapg
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Prc. 2. PacuerHasi cXeMa KOHCTPYKUWH H 30I0pa
TPyHTa

AKTHBHOIO ZRaBJIEHHA
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Tabauna 1

Onpeneneﬂne CABHIatOUHX CHJI H ONPOKHABIBAIOUIHX MOMEHTOB

I~

S t Casuramonas cuja Iaevo Onpokus-
s BAWOILHH
U ez
53 MOMEHT
< 55’! Hozcuer E; T Moacuer rois M Mo;, TCoM

1 05-1,62.2,8 297 17,8~ ;; 28 16,87 38,99
2 0,5-3,67-238 514 17,8 % 28 15,93 81,88
3 0,5-3,67-9,75 17,89  15,0— % 9,75 11,75 210,21
4 0,5-7,63-9,75 37,20 15,0— é 9,75 8,50 316,20
5 0,5-844-471 19,88 054+ % 471 3,68 73,16
6 05-10,35 471 2437 054+ % 471 2,11 51.42
7 0,5-11,98-0,54 3,23 §—0,54 0,36 1,16
8 0,5-12,2-0,54 329 ' 054 0,18 0,59
3
Ny, 30,64:6 5,11 18,10 92,49
E=11838 M,=2865,40
Tatbanupa 2
Oﬂpelweﬂﬂe YACPKHBAIOHIHX CHA H MOMEHTOB

&

S ! Y AepXKHBAIOUIHE CHJIBI Tnevo Y nepxkuBaomui
§_2 MOMeHT
222 ' Myn; =girh
TES Iloncuer | gi, TC Toxcuer ri, M TC-M

I 1,2-2,8-2,5 8,40 0,75 6,30

I 0,35-14,6-1,5 7,67 1,175 9,01
111 0,4-16-1,5 9,60 8,00 76,80
vV 0,5:14,6-14,6X 7,99 6,22 49,70

X0,3-0,5-0,5
A% 3,31-28-18 16,68 3,01 50,21
vl 05-1,78.28-1,8 449 5,25 23,57
VII 5,09-14,6-1,0 74,31 3,90 289,81
VvIII  0,5-9,56-14,6-1,0 69,79 9,63 672,08
X 3,31-4 13,24 3,01 39,85
E;tg(a+d);
0=¢q; b—ritga

1 2,27-1,5697 3,56 16—16,87-0,637 5,25 18,69

P 5,14-1,5697 8,07 16—15,93-0,637 5,85 47,20
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Ilponoaxenne

3~
=0 ' Y IepXKHBAIOUIHE CHJH Izeuo ¥ Nlep2uBa oML Hii
o i MOMEHT
g Myq = giri,
3 z ‘ IToacuer £ TC IToacuer riy M TC M
3 17,89-1,5697 28,08 16—11,75-0,637 8,52 239,24
4 37,20-1,5697 58,39 16— 8,50-0,637 10,59 618,35
5 19,88.1,5697 31,21 16— 3,68-0,637 13,66 426,33
6 24,37-1,5697 38,25 16— 2,11-0,637 14,66 560,74
7 3,23-1,5697 5,07 16— 0,36-0,637 15,77 79,95
8 3.29.1,5697 5,16 16— 0,18-0,637 15,89 81,99 :
g=2389,96 My, =3289,82

NMpuMeuanne 3mauenns cun E W niey ro NpHEHMAOTCH mo TaGa. |,

YcnoBHe YCTORYHBOCTH CTEHKH HA MJIOCKHH CABUT IO NOCTENH

nenmzE < _;'L gl

H

1,0-1,25-0,95- 118,38 < %;_g 389.96.0,5;

140,58 1¢<194,98 Tc — ycjoBHEe BHIIOJHEHO.
Hanpsaxenns Ha KOHTaKTe OCHOBAHHS COOPYXKEHHA C MOCTEJbIO

£ 6e
[ == 1 —)<CR.
e =4 (15 )
Paccrosinne or nepeaHelf rpaHH COOPYXKeHHA A0 TOUKM NDHJIOXKEHHA PpaBHOAeH-
CTBYIOmEH HArpysok
- My—M, _ 32898286534 — 699 M
g 389,96 7

a

DKCIIERTPHCHTET NPHJIQKEHHSA HATPY30K

e b 4 %—6,22:1,78 M.

2
Omax= 25296 (1+ 6-1.78 } _ 4070 tc/M2 <60 Tc/M2;
16 16
389,96 6.1,78
min= - 1— L =8,1 2,
© o | G ) Te/M

OnpenenseM TOMUHRY TMocTeiH. Bennunny pacueTHOro jpapJieHHs Ha T'PYHT OCHO-

BaHHsa JOMycKaercsi onpeRensts mo gopmyaam npun, 4 CHull 11-15—74.
[Ipu Tomuune moctenn MeHee 2,0 M pacueTHOe JaBNEHHE ONpERENsAeTCA 10

dopMyae

L, b—b, \A+h
=R,| 14k L 2T
R 0( + 1 b‘ ) 2h1 3

rae R, — ycioBHOe pacueTHOe fAaBjeHme, KOTOpoe AJst TiaHHH ¢ e==08 u [; =0
paBHO 3 Krc/cM?;
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k) — KO3 (HIHEHT, YUHTHBAKIIHI BJIMsHHe WHPHHE QYHAaMeHTa; AN IJHH
ky=0,05. .
Ha ray6une A=1 M oT mOBePXHOCTH 1Ha pacyeTHOe AaBJeHHE

R=3o( 140,05 ‘il—_l_);j; —39,4 Tc/M2.

Tak KaK MakCHMaJbHOe JaBJeHHe T10x TONOMIBOA  COOPYXeHHS (Omax=
=40,70 Tc/M?) mpakTHYUeCKH PaBHO pacuyeTHOMY [ABJEHHK HAa TIPYHT OCHOBAHHA
(R=239,4 Tc/cM?), ToJMIDHHA MOCTeNH Ha3HauaeTcst KOHCTPYKTHBHO. IlpeasapuresibHO
NpHHEMAEM An=1 M. .

Kpaepbie HanpsikeHHs 1O KOHTAKTY KaMEHHOH MOCTeJIH C 'PYHTOM OCHOBaHHA:

b H 16 —_ 2.
' max==COmax hnyE=40,70 ———e>— +1.1,15=37,33 Tc/M?;
O'max =Omar prone ThY ore T
b u 16 _
‘min = Omin —a— +PaVs =810 — 22— 41.1,15=8,35 1c/M2.
O min Omi b3 on, +hnY, 6151 + /

YCTORUHBOCTL COOPYMeHHS Ha IJIOCKHA CABHr BMecTe ¢ HOCTE/bi0 Ompexeasercs
H3 YCJIOBHS

nenmaE< —— [(gi+8a-+gs JotEpl,
H

20h0 . 4-0,56%(0 40y )
I‘;.Le g‘z max+2h -}-(b max min s
131

YCNIOBHbiE KpaeBbleé HANPAXKEHHs IO KOHTakTy KAaMeHHOH MOCTeAH C TPYHTOM
ocHoBaHus (6e3 Beca KAMEHHOW MOCTEJIH):

re b 16
. =0m =40,70 ———~__ =236,18 1c/M?,
Omax = Omax bR, 7 forai /

re

b 16 2.
- =8, 10— =720 1c/M?;
b+4-2h, 10 16 + 2-1 /

2-16-1 '36s18+0,5‘ 162 (36,18+7,20) :372,80 TC:
2-14-16

O min = Omin

g1=

g2= (b+b—0,5h:) hayi= (164+2-0,5-1,0)1,0-1,15=20,13 1c;
g3 =0,5h2nva =,5-1,02.1,0=05 rc;
fo=1g Qo =1tg 19°=0,3443;
Ep=05hr2"2,=05-12.1,0.3,1=1,55 c.

1,0-1,25-0,95-118,38< i_ig_ [(372,80-1-20,13-0,5) 0,343+ 1,55] ;
140,58 1c<{ 137,00 Tc — yc/I0OBHe YCTOHYHBOCTH HAa [IUIOCKHA C/ABHT He Bh-
NOJHEHO.

[pu Toawune nocrenu 1,8 m:

o =4070 — 36 3399 re/m;

max 1612.18 3 {4
0rin=810—18 __ _g61 zo/m2;
min 164-2-1,8 ’
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2-16-1,8-33,224-0,5-162- (33,22-+6,61)
2-1,8416 .

gz=(16+2—0,5-1,8)1,8-1,15=235,40 rc;
g:=0,5-1,82-1,0=1,62 1c;
Ep=05-1,82-1,0-3,1=5,02 rc;

g1= =357,74 7c;

1,0-1,25-0,95-118,38< _H% [ (357,74-+35,40+1,62) 0,34434-5,02];

140,58 1c << 140,94 Tc — YCJa0BHe BHIOJHEHO.
Ilpunumaem Tomuudy noctedd hn==1,8 M H3 YCIOBHS yCTOMYHBOCTH COOpYXe-
HHA Ha CABHI IO NJOCKOCTH KOHTAKTAa IIOCTEJH ¢ OCHOBAHHEM.

ONPEOENEHUE YCUJ/IMH B JIMIIEBOW ILJIUTE

Tlpu ompepesnenvH ycraMit B JIMIEBOH NJHTE DacieTHOH IJIOCKOCTBIO BOCHPHSATHS
pacnopa siBAfieTCS THWIOBAs 1I0BEPXHOCThb JHUeBOH IAuTH. [IpH pacuere WIMTH B TroO-

a) 6) 8) 2)
16 — =, 2
Z NX q—-//-TC'/MZ Jq é'f[/M ‘IW T
uasansensnnunansensnslAINNINRRRARIRTDINID aa
0,0 i 144 E\2
| "E325 R\ o471 2,84
| 3 3
| g ST
| 420
A -
: 4 51
~1,60 ) QT A5 75
St,_ _/3=45—‘P/Z\| | S =
— = 851 255 5,9
Puc. 3. dmopa axTHBHOrO AaBjieRHsi TPYHTa Ha JHIEBYI0 CTEHKY
KOHCTDPYKUHH :
. 20
: . -1
02 z, i :
o) 58 j,@.wll 0,63 ’ /2 v- 083
1 %\ g=5,451c/m l
LJ : JJHHIWHH!

[1 7

Puc. 4. CxeMa K onpejesieHHIO YCHJIHH B JHUEBOH IJIHTE KOHCTPYK-
ITHH

PH30HTAJbHOM HAaNpaBJeHHH aKTHBHOE AapiieHHe ONpejelsiercsl C Y4eTOM BJHAHHAS
TPeHHs CMOJ32I0IIEro KJIMHA CPYHTa o GOKOBOK noBepxHocTd Koutpdopeos. Tpenne
yuuTHBaercs B pasmepe 6=0,5¢;. Kospopnunenr A, =0,36.

OpzHHaTH! 2MOPH AKTHBHOTO JaBJEHHS:

V42,80 M 0,=4-0,36=1,44 1c/M?;

V 0,0 M 0,=(4-+1,8-2,8)0,36=23,25 1c/M%;

V—14,60 M 0,=(4-}-1,8-2,841,0-14,6)0,36=28,51 Tc/M?
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OrpuuareipHas SMOpa JABJEHRA 32 CueT TPeHHs CHojsalolledl NPH3MH pacnopa
N0 GOXOBHIM NOBEPXHOCTSIM KOHTPGOPCOB NPH DACCTOSHHH MeXAY HHMH 2 M INDHHH-
MaeTcs B BHIe TPeyroJbHHKA ¢ OCHOBaHHeM 0,3 OT HHXXHe#l OpAHMHATH 3MIOPH pac-
nopa, T. e. 0rp=48,51-0,3=2,65 1c/M2.

PacueT nIMTH TUPOM3BOAMTCH Ha JaBJeHHe OT CYMMapHOH 3mIOpn (pHC. 3).

BuinesnfieM ceueHHe JHNEBOH NJHTLi LIHDKHOK 1 M Ha BHcoTe | M Hax OyH-
namenTHoH IHTOH. BJaok mmeerT oxmu KouTpdopce. IlaHTa paccuMTHBaeTCsl MO cxeme
KOHCOJIbHOH 6aJKH.

PaBroMepuasi Harpyska AJd 6ajJk# — cpeiHfs HHTEHCHBHOCTb 4Jis JI4HHOIO
yuactka g=0,5(5,1445,75) =545 tc/m (cM. puc. 3).

YCHIHSt B cedeHUH NPUMBIKaHUS IJIHTH K KOHTpdopcy (pHc. 4):

2 . 2
usrubaomui MoMeHT M= q;z = 5’452'0’83 =1,88 Tc-M;
nonepeyHasi cuia Q@ =ga=>5,45-0,83=4,52 Tc.
B BepTHka/bhHOM HAnpaBJeHWH JHIeBast NJATA DPACCYHTEIBAETCS MO CXeMe Tam-
pPOBOH KOHCOJBHOH 6adxu. COop HAarpy3ok Ha KOHTPPOPC HPOH3BOJUTCA C IMHPHHH,
PaBHOH CyMMe NpuJeraiouHux AoJaynpoJ/eToB.

Tabauuga 3

Msrubaomuii MOMEHT M TmonepeyHasi CHJA HA YPOBHe
¢yHpaMeHTHOH NAMTHE

Homep Tlonepeuynast cusa Iieqo Visru6aromah
CHJIHL MOMEHT
(CM. i M ?

puc. 3) TMoacuer Q, Tc IMoxcuer r, M » TC-M

1 05-144.28 2,0 17,4— %2,3 1647 3327
2 05-3925-28 . 455 17,4 § 28 1553 70,66
3 05325146 23,73 ~§_ 14,6 9,73 230,89
4 05-851-14,6 62,12 U6 487 302,52
N, 5,11 14,6+2,84-0,3 177 90,45
Ha t mor. m 97,563 727,79
Ha 6ao0k (2 mor. M) 195,06 1455,58

OnpeaensieM yCHAHA B (ynAameHTHOH njure. PYHIAMEHTHAs IJHTA PACCHHTHI-
BAeTCA C YYE€TOM HENOJHOTH KOHT2KTa HOBEPXHOCTH C MOCTeNbI0 HAa CYMMAapHYIO
HarpysKy oT PEaKTHBHOIO JaBJ/eHHs CHH3Y H OT NPHIPY3KH Beca KOHCTPYKUHH,
IPYHTA H BPEMEHHBIX Halpy30K CBEpXY.

HenosHOTa KOHTAKTa VYHTHBAeTCs YCJIOBHBIM HCK/IOYEHHEM H3 pacdeTa  IJIO-
maze GyHAaMeHTHOH ILTuTHi, pasHOi 0,5la (puc. 5).

Kpaesbie HanpsiKeHHS NPH HENOJHOTE KOHTAKTa OTNPENeNSIOTCHs Ho dopmyie

Gmax = ii M'r i_A/I_)L N
min F WX Wy
rae g=389,96 Tc — paBHOLEACTBYIOUIas BEPTHKANbHHX CHJ HO
Tabn. 2;

F=16,0-2,0—1,0-1,0=31,0 M2 — miomanp yCfIOBHOro KOHTaKTa ¢yHIAaMeHT-
HOH TJIHTH C OCHOBaHHEM.
PaccrosHus A0 HeHTpa TAXKECTH IJIOWAJy YCJHOBHOIO KOHTaKTa (yHAaMeHTHOH
miuTH OT rpaneit AB u BC (cM. puc. 5):
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o __SA_B_= 15,0-2,0-1,04+1,0-1,0-05 _ 305 —098 M
F 3L,0 31,0

v Sc _150:20-75410-1,0-165 _ 2405
T TFE T 31,0 31,0

MowmenTH HHepuHH B IipejeJax nJaomiaaH YCJOBHOFO KOHTAKTa
OJHTH OTHOCHTEJAbHO OCeH XY—X H Yy—iy:

=7,76 M.

byHaaMeRTHOR

]X(y) =1i +F,a‘,"§

1, =200 010 7,742 20 1250 +15,0-2,0-0,262=624,52 m*;

- _LO_WL(E_ +1,0-1,0-0,482+ ﬂ’l_}_oi +15,0-2,0-0,02°=10,33 m*.

a, =774 Y g=026
3
A = 8
N = A
g )
X -3 Fr = = X W
S ~g - == e
~ g = == )
. p—
a=1o{ 2 15,0 A
8,24 Xo= 176
4

Puc. 5. CxeMa K ONpeAENCHHI0 HOPMaJbHHX KOHTaKTHHX Hamps-
Kenu#l B QyHAaMEHTHOH MIATE KORCTPYKURA

MonenTh COTIPOTHBJIEHHS B Npefesax IJIOMAaAH YCIOBHOFO KOHTaKTa (QyHIaMeHT-
400 MJIHTH:
OTHOCHTEJILHO OCH Y:

Wen = jﬁi—%g_ =75,79 mM® (Bonokuo AF);
= _Q§475é2 =80,48 M® (BosioxHO BC);
OTHOCHTEJIBHO OCH X:
Wo= _..%.;;‘_ =10,54 m? (BosoksO AB);
o= % =10,13 M* (monokro CD).

3nech Wex — MOMEHT CONPOTHBJASHHS HJisi KpafiHEro CXaTOrO BOJOKHA;
W, — To XKe, JNs1 PACTHHYTOrO.

MOMEHTH OT PaBHOJEHCTBYIOUIEH HATPY30K OTHOCHTEJIBRO OCeH X B y
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paBHOZefiCTBYIOIIasA HArPY30K Ha JJIHHE 2 MOT. M COOPYHKEHHS:
g=2-389,96==779,92 1c (cm. Taéa. 2);
SKCUEHTPHUCHTET PaBHOAefCTBYIOUeH Harpy3oK OTHOCHTENbHO OCH y:
| e=x—0—824—622=202 ¥,
rje X — cM. pHC. 5;
@ — CM. pacueT IO TeKCTy 3a Tabi. 2;
SKCILeHTPHCHTET PaBHOJEHCTBYIOLIEHl HArPy30K OTHOCHTEJBHO OCH X:
e=0,5—1y=0,5-2,0—0,98=0,02 m.
MoMeHTH OT PaBHOJEHCTBYIOUIEH HArPY30K OTHOCHTENBHO oCell X H Y
My==779,92.0,02=15,60 Tc-M;
M,=779,92-2,02 = 1575,44 Tc-Mm.

KpaeBne HampsXeHHs HA KOHTAKTe OCHOBaHHA ¢ KaMeHHOH MNOCTeJbio

puc. 51 6,a):
B Touke A
_ 77992 , 157544 _ 15,60 _ 2
Omax = -—3:1’0 i 75,79 10"54 =44,47 TC/M N
B TOuke B
Grmin == 779,92 _ 157544 __ 1560 — 4,10 Tc/M2.

31,0 80,48 10,54

(cm.

HaBneHne Ha IOJOUIBY COODY¥KEHHsl CBEPXY OT PaRHOMEDHO paclpe/leeHHOH
HAUPY3KH, IPYHTa 3acHOKH u COOCTBeHHOro Beca ¢yHAaMeHTHOH miutH (pHC. 6,6)

o=4+1,8-28+1,0-14,641,5-0,4=24,24 1c/M2.

Ha nepennem BeicTyne minTtH 0==1,5-0,4=0,6 1c/M2.

CyMmMapHas smiopa JaB/ieHHS Ha NJIKHTY OT Harpy3oK CBepXy H CHH3y [OKasa-

#a Ha pHC. 6,8.

OINPEIEJIEHWME PACUETHBIX YCHMJIMFM B ®¥YHIAMEHTHOH
IJTUTE

PaccmarprBaiotcss ToH 30HN (cM. puc. 7 ¥ 6,8).
1-9 30Ha ~— KOHCOJIbHHII BRICTYI NJHTH.
Hsrubaommii MOMeHT B OIOPHOM CedeHHH Ha wWHpHHe 1,0 M

M=41,35-1,02-0,542,52-1,0-0,5-0,67-1,0=21,52 1c-M.
IMonepeuras cuia
Q=0,5(43,874+41,35)1,0=42,61 rc.

2-1 30Ha — KOHCOJbHas IjauTa WHpHHOH 1,0 M ¢ pACTAHYTHM BOAOKHOM C HMXKHe#H

CTOPOHH:
M=13,92-0,82-0,5=445 1¢-M;
Q=1392-0,8=11,14 rc.

3-1 30HAa — KOHCOJbHAf MVIHTA HIHPHHOH 1,0 M C pacTAHYTHM BEDXHHM BOJOKHOM:

M=18,88.0,82-0,5=6,04 1C-M;
Q=18,88-0,8=15,10 Tc.
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Puc. 6. Omiopn fAabjaenusi Ha QynlaMeH:.

10

HYIO TJHTY
1 <TI
= o
N
2 Inz U =
L9 1 h01 h0 12,0 50
16,0
130Ka 2 3oxa 3aoHa
7 y,
g §TTHTE '4/,ere/n2€ TN 077, § fEEITIEERL 16, 8ol
43,87
M M ' 6,04rcH
2452 1ew 4,4510H

111 15 10r¢
&“ledffz,mc 4 pre & HEEEEED

Puc. 7. CxemMbl pacuyeTa CeueHHH TpeX 30H (PyHIaMEHTHOH
TIHTH



PACYET 3JIEMEHTOB KOHCTPYKUHH
(nHUeBOA W (PYHIAMEHTHOR IJMT)

Pacuer 3xene306€TOHHLIX 3/1EMEHTOB 1O NPOYHOCTH H 1O DPAaCKPHITHIO TpeiluH
caeayer npounspoauth no CHuIT 11-56—77 w CHuIl 11-21-—75 ¢ yvetoM Tpeb6OBaHH#A
Huctpykitun BCH 3—80 B Hactosimwero PyxoBopcrsa. _

Mareprane KOHCTPYKuUHHA: GeroH M300, Rn,p,=135 krc/cm?, R,==10 krc/cm?;
apmarypa Kaacca A-II wmapru crasm  BCt5cn2, Ra=Ra..=2700 krc/cM?; Rax=
=2150 xrc/cm?; Ea=2100000 xrc/cm?.

YCHJHS NPHHAMAIOTCS H3 CTATHUECKHX pPacueTos (CM. BHIUE).

JINLIEBAY] TIJIMTA

HpOHSBOﬂ.HM pacdeT NJHTHL B TOPDH3OHTAJbHOM HAaNpaBJEHHH.

3Havenust M=1,88 1tc-M u Q=4,52 Tc nojcuHTaHH BHIle B pacyeTe omnpejee-
HUS YCHJAMEA B JULEBON maHTe.

PacueTn npounocTH (NpeiesibHbie COCTOSIHHSI MEPBOH TPYINH).

Heo6xoAuMoe KOJHYECTBO NPOIOJLHOH aPMATYDHl M3 YCJOBHS BOCHPHATHA H3-
rubaoumero MOMEHTa NPOH3BOIHTCS o GopMyae

ancnmnMgmﬁRnpbx (ho-—O,Sx) ,
IpH 3TOM

msRFa__ 1,15-2700F,
msRupb 1,0-135-100

1,15-1,0-1,25-1,0- 188000=1,0-135-100-0,23F , (30—0,5-0,23F.);
270250 =93150F ,—357,08F ,2;
F42—260,87F 756,84 =0;

=0,23F..

2=130,44— ¥ 1[7013,29—756,84=2,94 cm2.

TNpunumaem F.=4 & 10==3,14 cm2. :
x=0,23-2,94=0,68 cM<<2a’=2-5=10 cM, cxXaTas apMaTypa OTCYTCTBYET.
IpoBsepsieM ycoBHe MPOYHOCTH CeUeHHs HA RefCTBHe NONEPeyHOH CHJIH:

kgncnan <0,25m63Rnpbh0;
1,15-1,0-1,25-1,0-4520<0,25-1,0- 135- 100 - 30;

6497,5< 101250, — ycaoBue cobaonaercs.
[pomepsieM ycJIOBHE IO KOHCTPYKTHBHOMY apMHPOBAHHIO:

kuncnmyQ<mes;kR:bhs tg B,
rie k=0,542E=0,042-0,02=0,54;
§ — Fa Ra — 2,94 2700

= ==0,02;
bhe  Rap 100-30 135
2 2
t = = =0,84;
gf [ Mma " TT88000T_
Qhomy 4520-30-1
1,15-1,0-1,25.1,0-4520 << 1,0-0,54 - 10- 100 30-0,84;
6497,5<<13608,0 Tc — ycjioBHe BHIOJHEHO, TNoNepeyHas apmaTtypa CTaBHTCA
KOHCTPYKTHBHO.

PacueT mo PAaCKPHTHIO TpelHH (NpefejbHHe COCTOSHHS BTOpOH TPYNOH) NPOH3-
BOIMM Ha YCHJH#, NOJYYeHHHE M3 CTaTHYECKOr0 pacyeTa MO NepBOA rpynme Ipe-

91 3axaz Ne 462 321



HeJbHBIX COCTOSAHHE, yTo ofecnedHBaeT HEKOTOpPHH 3amac NPOYHOCTH IJSI BHSACHEHHS
HeOGXOAUMOCTH BHIMOJHEHWS CTATHYIECKOro pacdeTa NO BTOPOH rpynne npeferbHHX
COCTOSIHMM, T. €. C IPHMEHCHHEM XaPaKTEePUCTHK I'PYHTOB Q@ H (.

Illupuna pacKpHTHS TPEWHH onpefenseTcA mo Qopmyne

a-<<kCpn .‘.’_:E"__ 7(4—100p) vV d,

a

rie k==1 — nnaa uarub6aeMHX 3JIEMEHTOB;
C.=1,3— AJ5 NOCTOSHHHIX ¥ BPEMEHHHIX JNJHTEJbHHX Harpysox;
=1 — 1J5 crepXKHEBOH apMaTypH NePHOAWYECKOro mpoduis;
Oyaw==0 — COODHBIH 3JIeMeHT ¢ IIePHOJOM XpaHeHHS Ha Oepery;

_ F _ 2% oo
A= bk, o030~ oWk
Oa= M M
a F,z y
Z=ho—0,5x;

x=0,23F,=0,23.2,94=0,68 ¢cM — u3 pacuera Ha NPOYHOCTH;
2=30—0,5-0,68=29,66 cMm;

o -2_,;_____2‘_3‘2’3%6 =2155,95 krc/cm2;
2155,95—0 10
a,=1-1,3-1 === 7(4—100-0,001) v 10=0,12<20,20 MMm.
2100000\ ) <020
’ - TIpoussoguM pacyer JHHEBOH MJIHTH
f,=200cn B BepTHKaJbHOM HanpasJennd. [lo taba. 3
- - L HACTOSIIEro pacyeTa NpHHHMaeMm H3rubalo-
FARNNEIHAHRARRER RS B mu#i moMedT M=145558 TCc-M, HONEpey-
-8 Hy1o cuay Q=195,06 rc.
. "'-;s‘ KousuuecTBo apMatyphl ompefAesercs
! ] ‘e H3 pacueTa IMPOYHOCTH CedeHHsi, HOPMallb-
3 A J HOTO K NPOJOJbHOH OCH, Ha AeHCTBHe H3-
. N ru6aioIiero MOMeHTa.
1 2 Pacnonaraem pacTaHyTyio OpOACJABHYIO
! 3 apmaTypy B peGpe B aBa psiaa (puc. 8).
I x| PaccrosiHHe A0 IeHTpa TAXKECTH pac-
;] . } 9eTHON DACTSHYTOH apMaTypsl OT OJAHMKaH-
- xi el IpaHu cedeHUSA
1S
- E,[' a— 3Fa-T+43Fa-17 =12 cM:
1= 3Fa+3F,
&5 b~ - ho=1500—12=1488 cM;
L 1,15-2700F,
Puc. 8. Pacuernoe ceuense nunesoi x= 1,0-135-200 =0,115F..
OJIATH TPH DAcCMOTpPeHHH ee pabo- s :
Thl B BEDTHKA/JIbHOM HaNnpaBJEHHH KoJHuecTBO apMaTypsl OnpeflesieM H3

YCJI0BHS TIPOYHOCTH:
1,15-1,0-1,25-1,0- 145558000 == 1-135-200-0,115F.(1488—0,5-0,115F);
209239625 ==4620240F ,—178,54F »?;
F,2—25877,9F.+1171948,16 =0;
F.=12938,95— 7 167416427,0—1171948,16=12938,95—12893,58 =45,37 cM*.
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Mpuaumaem F,=6 & 32—=48,26 cm?.

Mpu srom x=0,115-4537==5,22 cm <5-2=10 cm. Cxarolt apMaTypH F.’ HeT.

IpoBepsieM YCAOBHe INPOYHOCTH CeYeHHS, HAKJIOHHOTO K NPOAOJLHOR OCH, Ha
ZefiCTBHe MONepevHOH CHJIH:

1,15-1,0-1,25-1,0- 195060 <<0,25-1,0- 135-30- 1488;

280398,75 << 1506600,0 TC — yCJIOBHe BHIIOJHEHO.
[IpoBepsieM YCJIOBHE MO KOHCTPYKTHBHOMY apMHPOBAaHHIO:

kuﬂcﬂangmoakprho tg ﬁ,

rae k=0,54+2=0,542-0,02=0,54;

F. R 45,35 2700
= ee———— e = = =0,02;
5= “Bhe Re  30-1438 135
2 2
t = = =1,33.
gh=- +_M_ | 145558000
Qha 195060 1488
1,15-1,0-1,25-1,0- 195060 < 1,0-0,54-10-30- 1488- 1,33 —L—,

rie 1,2 — nommXaiomui Ko3(QQHIMEHT NPHHATHI Mo yKa3auuaM riaasu CHull I1-56—
77 pnis saeMeHTa ¢ BHICOTOH h>=60 cm.
280398,75>>267170,4 Tc — ycJAOBHe He BHINOJHEHO, NONepedHOE apMHpOBaHHe
onpefensiercd pacueroM. Pacuer mpomsBoadM no ykasaumsm ria. 1 PykosoactBa mo
NPOEKTHPOBAHHIO OGETOHHHX M 1Ke1e300eTOHHHIX KOHCTPYKUM# THAPOTCXHHYECKHX CO-
opyxenuit k CHull 11-56—77. Jas 3JeMeHTOB ¢ HaKJOHHOH DPaCTAHYTOH TIPaHbIO
pacdeT rmonepeyHoH apMaTrypH NPOU3BOHTCH Mo (PopMmyJe

kaﬂcnmqu = EmaRa.xe+m6Q6+maQ8'

HaxJion pacTsHyTo rpaHy XKOHTPQOpca B COOTBETCTBHH ¢ PHC. 2

14,65

tg 0—
€%~ 1446

~ I.

Pafouas BHCOTA pacUieTHOro CEUYeHHA B Hauaje NPOBEepPsAEMOro HakKJOHHOTO Ce-
qyenud
on
ho'tgh _ 1488-133 _ g5\
tg p+tg 1,33+1,0

IIJXKHa MPOEKIHH HAaK/JOHHOIro Ce9eHHs

= .__—ho—, = —.8’5— =6,4 M.
tg B 1,33
Haualo HAKJGHHOTrO CevyeHHs DACIOJOMKeHO Ha OTMeTke 14,60—6,4 =—82 M.

HuTeHcHBHOCTD AKTHBHOTO naBnesdss #a V—82 M o=(4418-284
+1,0-8,2)0,36=6,20 krc/cm?.

Hsrubaompii MoMeHT H TONEPesHylo cHly B ceueHnd Ha V —8,2 M ompele-
JaseM B TabJa. 4 u no puc. 3,6.
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TaGaunma 4

Monepeunas cuia ’ Mievo
Howmep 0 i Harubaowui
CHJB Noacyer l Q, Tc i Moxcuer | r, m | MOMEHT M, Tc-M

1 CM. 1267 3 202  1647—64 10,07 20,34

2 To xke 4,55 15,53—6,4 9,13 41,54

3 0,5-3,25-8,2 13,33 6,20-2/3 4,13 55,03

4 0,5-6,20-8,2 25,42 6,20-1/3 2,07 52,62
Ha 1 nor. M 45,32 169,53
Ha 6n0k (2 nor. ™) Q,=90,64 M,;=339,06

BHCOT2 cxaToli 30HH GeToHa B HauaJje HAKJIOHHOLO CEYEHHS H3 pacieTa Ipod-

HOCTH Ha JiefiCTBHe H3rufaloiero MoOMeHTa

HIVC M
xzho_]/hg-%_’:d’g;_l -

_ / g50n_
80— &0 1-135-200

Ineqo BHyTpeHHe# napw 2=Hho—x/2=_850—2/2=2849 cm.

2-1,15-1-1,25-1-33906000 __gcq 848 9 cu.

IMonepeytoe ycHIHe, BOCIPHHHMAaeMOe HPOMOJLHOR pPacTAHYTOH apMaTypoH,

a=nm;M, tg 0/2=1,25-1-33906000-1/849 =49920 xrc.

*TlomepeuHoe ycuJiHe, BOCIpHHHMaeMOe GETOHOM, NPH BHICOTe CeueHHS 60 cM

Qs=kRpbho tg B/1,2=0,54-10-30-850-1,33/1,2 = 152618 xrc.
W3 ypaBHeHns NPOUHOCTH oNpenesiseM

Fym kunenmQr—meQe—maQa _
maRl.x
_ 1,15-1.125.1-90640—1152618—1,1549920 _ 4 ¢
1,15.2200 ’

Tak kak Bennuuua Fx umeer OTPHUATEIbHOE 3HAYEHHE, Tonepeynasn
CTaBHTCsA KOHCTPYKTHBHO.

OMNPENEJEHUE IHPHUHbI PACKPBITUSI TPELIWH
tr=kC.M £—T"__ 7(4—100p) 74,

rae k=10; Cx=1,3; n=1; Ouax=0;

oo M _ 145558000 _ 916089 kre/om2;
Fuz 15,35 1485,39

2= ho—0,5x=1488—0,5-5,22 = 1485,39 cw;

Fa _ 4535  _q001;
“bhy 301488

n=

apMarypa

ay=1-13.1 2160820 7.4 100.0,001) ¥32=0,206 mm~0,20 .

2100000
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OYHOAMEHTHAS TIJIHMTA

PacueTn NPOYHOCTH CceYeHHH 3JEMEHTOB (yHJAMEHTHOH IUIHTH ¥ PacKpHTHA
TPEILlHH BHINIOJHAIOTCS aHAJOTrHYHO COOTBETCTBYIOIUHM pacyeTaMm 3JIeMEHTOB JIHLIEBOR
IUTHTH M B HacTOSIIeM NpHMepe He MPHBOAATCA.

NPUMEP 3

PACYET NMPUYAJDBHOIO COOPY)XEHHS YIOJIKOBOIO THIA
C BHEIUHEA AHKEPOBKOH 3A )XEJE30BETOHHBE IJIHTHI
NPU JIUUEBON CTEHKE M3 METAJIJIHYECKOIO WINYHTA

HCXOIOHBIE OJAHHBIE OJI1 PACYHETA

Pacyernniit yposenn Bogu +0,40 m; — 7, 7.7
OrmerTka xopRoHa 5,50 m; R
OrtveTka nua y npuuana —7,85 M; — 7% o
OKcinlyaTanHoHHble HOPMATHBHBE HATPY3KH:

a) KpaHOBas — C MaKCHMaJbHHIM JaBJieHHem Ha kaTok 34,3 1c (10 xatxkoB

B HOTe KpaHa); ’
6) paBHOMepHO paclpejesieHHas:

NPHKOPAOHHAS g, =4 TC/M2;

nepexoaHasi gy =6 TC/M2;

ThioBast g3=10 rc/M2%, s7s .
B) uiBapToBHasi TyMb6a N.=100 rc.

Harpyska or BOJHOBOTO BO3JACHCTBHA:
HCXOJHAS BHCOTA BOJHB y COOPyXeHHs h . =15 u;

IAJHEA BOJHH A==15,0 M,

PacueTHble NMOKa3aTeNH CONPOTHBJCHHS CABUTY TPYHTOB:
a) B 3achllKe — NeCYaHHl IPYHT:

yron BHyTPeHHero Tpewns ¢ =30° ¢ =32%

06beMHut Bec yx=1,8 Tc/M3 (HaX BOXOM, B COCTOSIHHMH €CTECTBEHHOH BJaX-

HocTH), Yn==1,0 Tc/M? (nOA BOXOH, B COCTOSHUH THAPOCTATHYECKOTo B3BEUIEBAHMA);

6) B OCHOBaHHH — MecYaHHH rpyHT;

yroJI BHyTpPeHHero rpenusi ¢;=30°, @p;==32°

o6beMHHR Bec Yo==1,0 Tc/M3;

Moayas obmedl Jedopmannw E =280 krc/cm?==28 rc/m>

Mareprann KOHCTPYKUHH:

a) JuleBHe NaHEJAH BHIOJHEHH H3 CTAJbHOIO IUMYHT2 KOPHTHOrO NPOQHJIS THNA
«Jlapcen IV» us cranaum mapku BCr3cnd, ‘

6) ¢yHpaMeHTHas INIITA — M3 OOHYHOTO KeJe300eTOHA, GeToH THIOPOTEXHH-
gecknii Mmapku M300, apmaTypa npoAoJibHAas H OOHepedYHast HeHaNpsraeMasi MEPHOAH-
geckoro npodmas kaacca A-II1, mapku Cr 2512C;

B) aHKepHHe TSATH — H3 CTaJH Kpyrioro cedenns mapku BCr3cn2;

r) aHKepHHe IJIHTH — H3 OOHYHOrO XeJje306eToHa, GETOH THAPOTEXHHYECKHHA
MapkH MB300, apmaTypa HeHanpsraemas nepHoAHUecKoro npodmas kaacca A-IIT,
mapkn Ct 25T2C. :

OIIPE,U.EJIEHI/IE HATPY3KH OT BOJIHOBOI'O BO3JAERCTBHS

PacyeTHas 3mI0pa BOJHOBOIO fAaBJeHHS .OT BHAJHHH BOJHH ONpefelIfeTcs B
coorBercrBud ¢ ykasanuamu CHull 11-567—75 (puc. 1).
INonnxXenue CBOGONHOIN BOJHOBOH MOBEPXHOCTH 1)n Onpefensercd no dopmylie

Nu=—h cos ot— .%’f cth kH cos?ot,

rae k= —2_:;L= 2‘3_’14
P 15

=0,418 — BOJIHOBOE YHCJIO;
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96¢

g,=10rc/m?
34370 = 6rem?
5,5 l ; q, =4re/m? g,=6me/m Wm
T T L
el 0,8 L e
R r - L 30° PE g0 LT :
8= 46rem’
1,9 .
¥ . ,
0% B B
. 4‘;
& = 40rc/m?
08 g6||{07 @ =30°
786% I F TR ¥ =32°
4 S /0 LS S| - 2, =10rc/m3
E——%L'_'ﬂ:'v g :i: 7:’0‘«4{0. "';,_'50'9' > . ~. . ~ ) 0~ 76‘/
NS N

&= 1,151 S

654

Puc. 1. O6was cxema coopymenns




A=15 M — cpeauss EJAMHA BOJHH;
cth #H=cth 0,418-7,85=1;
€08 Gf==-—] — IpPH NOZXOle K COOPYXEeHHIO NOAOLIBA BOJHH

Nu=—1,5(—1)—0,5-0,418-1,52-1-1=1,03 .

Opnusate 3M0PH BOJHOBOrG LaB/EHHs Ha rAyOHHE ONpelessioTCs No (opmyae

kh? kh? -
p=vyhe—kzcos ot—vy —g_g 2Rz o2 ot—y 5 (l—e'*“) cos 20f—
— kz% e —3kzcos 20t cos of,
rae y=1 1c/M® — o6beMHbIfi Bec BOAHI; ﬂg A
Z— OPAHHATH TOYEX, OT- oA ’
CYHTHIBAaEMHE OT pac- N i
YeTHOIrO ypOBHS; = ﬁ4
h=15 M — BHCOTa BOJHH; Ny ~
cos of=1; <
cos 20t=cos?gt—sin2ot=1—0=1; - had ﬂﬁ] 0,68
k2 0,5.0,418-1,52=047;
s S v-28 | |a55
=0,5-0,4182.1,53=0,295. ) =
N
Tlocsie HNOACTRHOBKH BceX 3HAYEHHH B <
¢opmyny ona npHoGperaer BHJ, .
p=—15¢"%_0,47+0,295 e—3*2.
Has ﬁ:=0 p=0.
g z2=1,=1,03 M:
¥715 6 |
—kz=—0,418-1,03=—043, ¢ *= 0,29
=e—%43=0,65; AT740
_3kz=_3.0,418.1_'03=_1’29,ef3kz= Puc. 2. Dmiopa BOJHOBOro Jas-
— 12920975 - JICHUSt

p=—1,5-0,65—0,47+0,295-0,275=—1,36 Tc/M2.
Jas 2=2825 m:
—hz=—0,418-8,25=—345, ¢—** =e~3*=0,032;
—3kz=—3-0,418-8,25=—10,34, e %2 —,-10.3450,
p=—1,5-0,032—0,47+0=—0,52 Tc/m>.

B pacuer BBOAMTCs 3II0pa BOJIHOBOIQ AaBJEHHS C OPZHHATAMH, KOTOpHE BABOE
MeHbIlle HCXOAHHX (pHc. 2).

e ONPENEJEHUE PACUETHOV HOPMATHUBHOM HAIPY3KHY OT KPAHA
OKBHBaJieHTHAA PaclpelieleHHasi HATPY3Ka oT AeACTBHS COCDPENOTOYEHHHX CHJ
KpaHa
pr
qB" bl »



rae pr=np; =10-34,3=343 1c;
1 — uKcao KATKOB B HOre KpaHa;
b =1,35 M — nsuHa uINaJgH;
| — AJMHA TOJOCH pacupefiesleHHs HArpY3KH BIOJb JIHHHE KOPIOHa (pHc. 3):

I=2h tg o+,+1.0;
h=a ctg (45°—05 ¢;) =2.8 ctg (45°—0,5-30°) =2,8- 1,732=4.85 M;

a=2,8 M — paccTosiHHe OT PaCUETHO#H INIOCKOCTH N0 OCH MOJKPAaHOBOro peJbca;
[;==9,6 M — paccTosiHHe MeXAy KPaRHUMH KaTKaMy;

[=2-485 tg 30°4+9,6+1,0=9,7-0,57744-10,6=16,2 w;
343

3= . =135,7 Tc/M2
= 1357162 /
R . . 320
LS ea— T gs 9.
; Was Hﬁ [T
of TR AT IR el
W, le 96 T
A N ey S — i / / / /
higy=31_ // // ; /
’ 2-31+1+9,6=168 Yies - W /S S [
J - ! ~ / / /I
/
0.4 Ay
=———A7 / 7
-0,51 / /
/
g
/
/ //
-2,81 r
/
/
/ o
/ 3
Puc. 3. Cxema x onpeneineHu:o _Y-75
SKBHBAJIERTHOH paclpeneseHHOR 6.4

HarpyskH OT COCPeNOTOYeHHBIX

CHJI KpaHa H oONpeJejeHHs OT-

METOK [eHCTBHA Ha J/HUEBYIO

IJIHTY JKCHJAYaTALHOHHHX HA-
TPY30K

OTPEAEJIEHUE AHKEPHOF PEAKLIMHK M H3TUMBAIOILETO
MOMEHTA B JIMLIEBOH IIVIUTE IIPH HATPY3KE,
HAJIBUHYTOM HA COOPYXEHHE

OnpeseiseM OTMeTKH BHK/JMHHBAHHS HarPY3KH Ha DAacUeTHOH MIOCKOCTE JHIS-
BOM ILJTHTHI:

Pacyemuas
NAOCKOCITG

2,12 2,12 = —
h — a ——— ’ =_— T e y A , 5, y bl Ia M;
. 2F T3 0577 3,67 m; oTMeTKka 5,5—3,67=+41,83.m

- 2124135) . 347 o1 601=—051 u:
ho =3 = 057 6,01; M; ormerka 5,5—6,01=—0,51 M;
hy= (212+1,35+1,33) _ 438 =8,3] m; ormerka 5,5—8,31=—2,81 m.

tg 30° © 0,5774
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OpauHatyl 3MOpH TOPH3OHTAJIbHOH COCTaBJsONIeR AKTHBHOrO JABJEHHs| [PYHTA
olpenesseM 1o Qopmyne
H -~
6ai=2v; Pihoxs

rae Agy =029 aaa @; =30° u §=05¢;
Ha OTMeTKaXx:

V 455 M 30 =0;
V +04 M Ogr=1,8-5,1-0,29=2,66 1c/mM%
V—74 M Gar=(1,8-5,14+1,0:7,8) 0,29=4,92 c/m%

Sdnropa aKTHBHOrO 1aBjeHHs Ha JHUUEBYIO CTeHKY NPEACTaBjIeHa Ha pHc. 4,4

_OnpeieniseM ONOPHHE PeaKUBH OT AeHCTBHS aKTHBHOTO AaBJAEHHS [PYHTA.

Peakuus Ha omope A u3 yeqoBusa IMp =0: -

A-9,05—0,5-2,66-5,1 (5,1/3+7,55)—0,5-2,66-7,8 (2-7,8/3—0,25) —
—0,5-4,92-7,8 (7,8/3—0,25) =0;

a) 5)

36

4 1,88 A 4,55

23 a9 143|007

o
& 116

J-715 5 —\ g

A4 K 4,92
<

Puc. 4. Smiopa aKTHBHOrO MAaBJIEHAS OT TIPYHTA H
3KCOMYaTAUAOHHHX HArpy3oK, HaJABHHYTHX Ha CO-
OpyXeHHe
A-9,05=159,19;
A=17,59 tc.
Peakuus Ha onope b B3 yenoBuss M, =0:
B5-9,0540,5-2,66-5,1(5,1/3—1,5)—0,5-2,66-7,8 (7,8/3+1,5) —0,5-4,92X
X7,8(2-7,8/3+1,5) =0
b-.9,05=169,74;
Bb=18,76 Tc.
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ITposepsem pemenne: A4-b=w — naomanx smopu pacnopa:
17,594 18,76=2,66-5,1-0,54-0,5 (2,66+4,92) 7.8;
36,35=36,35 tc.

OpauHaTH 3MOPH JaBJeHHsT OT 3IKCHJYaTaIlHOHHBIX HArpy3oK ONpejelisieM
dopmyae
Oax=—4 ;' Rax;
or V +1.83 10 V —0,51 6,,=15,7-0,29—=4,55 Tc/m?;

or V —2,8] H HuXe 04,=4,0-0,20=1,16 Tc/m2
dmopa AaBJeHHs 3XCIVIYaTAUMOHHHX HArPy3OK npeicTaBiesa Ha puc. 4,6.

OnopHble peakuup ompenessieM OT AEACTBHS SKCOJAYaTABOHHHX Harpysok.

Peakuus Ha onope A u3 ycaosus ZMp=0;
A.9,06—4,55.2,34 (2,34/2+6,64)—1,16-4,59 (4,59/2—0,25) =0:
A-9,05—94,04=0;
A=10,39 Tc.

Peakuus Ha onope b u3 ycaosust ZMa=0:
B5-9,05—4,55-2,34 (2,34/2+0,07)—1,16-4,59 (4,59/2+4,71) =0,
Bb-9,05—50,56¢=0;
B=5,58 Tc.
IlpoBepsieM pellleHHe:
10,39-+-5,58=4,55-2,34-+-1,16-4,59;

15,97=15,97 1c.

ny

OHOpHI:Ie peaklHu Ot JelCTBHUS aKTHUBHOILO /JABJEHHA TPYHTA C YYETOM 3KCIIY2-

TallHOHHBIX Harpy3okK:
A=17,61410,39=28,00 1c;

B=18,76+5,58=24,34 1c.

Onpefiensier ONOpHbie PEAKUMH OT BOJHOBOrO Bo3leficTBus (cM. puc. 2).
IMe=0;

A-9,05—0,5-0,68-1,03 (1,03/3+6,52)—0,5-0,68-6,77 (2-6,77/3—0,25) —
—0,5-0,29-6,77 (6,77/3—0,25)=0;

A=—14,18/9,06=1,57 Tc.
IMa=0;

5-9,05—0,5-0,68-1,03 (2-1,03/3+41,5)—¢,5-0,68-6,77 (6,77/3+2,53) —
—0,5-0,29.6,77(2-6,77/3+2,53) =0;
b =18,70/9,06=2,07 Tc.
IIpoBepsiem pelleHHe:
1,52—{—1,91 =0,5-0,68-1,034-0,5 (0,68+40,29) 6,77;
3,64 ~3,63 1c.

PaccunrhiBaeM ONOpHHE DEAKLHH OT AefCTBHA COCTABJsIOIleH LIBAPTOBHOH Ha-
rPy3ku Ny, TNepHeHAHKYASpHON JHHHM KOPJOHA, NPHUMEHHTENbHO K 1 NOr. M IJIMHH

TyMGoporo MaccuBa (puc. 5). N, naxopum mo ¢opmyne
N ,=N sin a cos B;
330



N x=100-0,5-0,766=38,3 1c,

rae 0=30°, $=40° — yrao HaKkJOHA 1IBAPTOBA AJiA TYMGHI, PACHOJOXEHHOH HA KOpP-
JIOHE H CYJHe NMOPOXHEM.
Harpyska Ha | nor. M AJ#HB TYMGOBOro MaccHBa

N,=N,/l1—38,3/6,3=6,08 1c/u,

rie [r=16,30 M — nauHa TyMGOBOI'O MaccCHBA.

Mg =0;
ApN9,05—6,08-13=0; Ap=2873 rc.
ZMA~'=0;

By -9,05—6,08-3,95=0; By=2,65 1c.
ITpoBepsieM peuienne:
6,08 =A y—b)=28,73—2,65=6,08 1c.
OnpenensieM MaKcHMaJbHbi HM3rHGAIOMi MOMEHT B IIpoJieTe JHLEBOH CTEHKY.

Paccrosinne x 10 ce4eHHMs] C MAKCHMAaJbHHIM MOMEHTOM onpenesscM Io pacqemoﬁ

cxeme 6anxku co cToponu onopu B (pHc. 6).
Jng yroIKOBHX CTEHOK DOJIKHH OHTb PACCMOTPEHbl BaPHAHTH:
OT AABJEHHS TPYHTAa C Y4YeTOM SKCIJIyaTaHHOHHBIX Harpysok B=24,34 rc;
OT JaBJIeHHA TPYHTA C YYeTOM 3KCIJYATALHOHHHX HarPy3oK M BOJHH Db=24,34-1

+2,07=26,41 1c;
OT AAaBJIEHHS TPYHTA C YYETOM 3KCIVIyaTAIHOHHHX H IIBAPTOBHOH HATPys30K (AJs

paiioHa Tym6oBoro maccepa) b=24,34—2,66=21,69 Tc.
KpoMe mposieTHOrO MOMEHTA, AOJKeH OmpeeNiAThCs KOHCONbHHIA MOMEHT Ha ONO-

pe A,
Ecan cTeHKa H3- METaJIIHYECKOTO INNYHTA, TO DACCMATPHBAIOTCS TOJBKO MAaKCH-

MaJbHble MOMEHTH.
Bas 1aHHOrO mMpHMepa MAKCHMAJIBHHMA NPOJETHbIi MOMEHT OnpelesieTcd OT AaB-

JICHHSi TPYHTa C YYETOM SKCIIYaTamHOHHBIX HArpy30K H BOJHH, KOHCOJBHHE — OF
JABJICHHs TPYHTA C YYETOM IKCIIyaTallHOHHONA M IIBAPTOBHOH HArpy3okK.

Hsrubawimpi MOMEHT B CEIeHHHM X ONpelelisieM IO CyMMAapHOM 3miope AaBJeilns
OT IPyHTa C y4eTOM SKCIUJIYATAHHOHHHIX H BOJHOBOH Harpysok (cm. pac. 6):

M =B (x—0,25)~—0,5x2[5,3—|—.§'.3.14_6_5.i0_ (4,6—1x)]—0,5{6,37—

]

—[5,3+ Eﬁ;}:ﬁ&ﬂ (4,6—x)]} = 26,41x—26,41-0,25—3,185x24-0,1163x3—

—0,0775x= 0,0388x3—3,185x2+ 26,41 —6,6025.
MakcHMaJbHHA MOMEHT B CeUeHHH, B KOTOPOM
__g%a —3.0,0388x2—2.-3,185x26,41 =0;
0,1164x2—6,37x+26,41 =0;
$—54,72x+226,89—0;
x=27,36—748,56 226,89 = 27,36—22,84 = 4,52 u,

M, =0,0388-4,523—3,185.4,5224-26,78 - 4,52—6,6025=52,95 1c-M.
Marubaomuii MOMEHT Ha onope A OT AaBJeHHs TPYHTA C YYeTOM SKCITyaTalHOH-
8HX M HIBapTOBHOMA Harpy3ok

My=05-1,88-3,62/3+6,08-3,95—=28,08 Tc-M.
Aas pacuera aHKePHHX TAr ONpeReNSIOTCS PeaKIHH Ha OHope A:
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] OT JaBJ/JIeHHAA TPYHTAa ¢ YYeTOM IKCIMIYAaTALHOHHBIX W  BOJIHQOBBIX HAarpyaok
A=28+41,57=29,57 tc/m;

OT /aBJIeHHSI TPYHTAa C Y4eTOM IKCILIyaTaUMOHHBIX M IIBaPTOBHOH Harpysok
A—=28+8,73=36,73 1c/M.

¥s55

5 i
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S| 2L wis_sy A 192 6,47
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o ¥-2,81 \ 38 53
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-7,15 < 8
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st -74 sy 8 637 ¥
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S T SEARN
Puc. 5. CxeMa K on- Puc. 6. CymmapHas smopa JaBJeHus OT CPYHTa, 3KC-
pelejieHHIO peaKilnit nJyaTaHOHHHX H BOJIHOBOW Harpysok Afs ohpejese-
B Omopax JHUeBoOd HHS: MAaKCHMaJbHOrO MOMEHT2 B [poJieTe JHIEBOH
MJIHTH OT HeACTBHsA CTeHKH
IBapTOBHO# Ha-
rpy3KH

PACUET YCTORUYHUBOCTH CTEHKH IO CXEME IIJIOCKOTO CIBHUTA
IMPU HATPY3KE 3A COOPY)XEHHEM (puc. 7)

Smopa aKTHBHOrO AaBJeHWs OT IPYHTA Ta Xe, YTO B DacdeTe NpH HArpyske Ha
COOPYXeHHH (CM. DacueT BHe W PHC. 4,0), 2aHKepHasi peakuus Ha onope A=
=17,59 1¢/M.

Omiopa LaBJEHHA OT 3KCINIYaTAUHOHHOR HArpysku npejacTasieHa Ha puc. 7.
OpAHHATH 3MIOPH OT OTMeTKH —2,69 M H HHXKe 0,=4:0,29=1,16 Tc/M2

OnpenensieM peakliyio OT IKCIIYATAILWOHHON HArpysku Ha omope A U3 yc/ioBuUs

Mg =0.
A.9,05—1,16-4,71 (4,71/2—0,25) =0;
A=1,27 tc/m,

AHkepHas peaKIusi OT CpyHTa M HarPy3KH 3a coopyxeHueM R.=17,59-+1,27=
=18,86 1c.

HaxoanM pacuetsyio niockocTh BOCIPHSITHS pacmopa (Yroda HakK/JOHA @) H IJIOC-
Kocr(b o6pyillenns (yroJ HAKJIOHAZ §) NPH HATpY3Ke, PacHOJOMKEHHOH 32 COOPYXKEHH
eM (puc. 8). :

Pacuer yrna B npoussomurcs B TaGamusonn ¢opme (taba. 1) u npaHEMaercs e
MHHMMAaJIbHOMY 3HAYEHNIO BeamunEH tg P.
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Puc. 7. Dmopa aKTHBHOrO AaB/i€HHA OT TPYHTA H SKCIAYaTaLHOH-
HHIX HarpysoK, pacloJOJXKeHHHX 34 COOPYKCHHEM

- a

55 | g=4r15/M2 M
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Pacvemunes cxema

ﬂmopa pacnopa

Puc. 8. PacueTHas cxema K onpefelieHHIO IJIOCKOCTell o6pyuie-
HHSI H BOCHPHATHS pacmopa NpPH Harpyske 3a COOPYXeHHeM H
SMIOPa AKTHBHOTO JaBNIEHUS HA KOHCTPYKIKIO
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Ta6auuma |

o |tga s, htote V=gl g {5]+[61—[21+[3]) G101 [ 16121 | 1-te) | PLfel ™ ovmm (12
| 2 3 4 5 | 6 7 i 8 | 9 10 11 12 13
24° 0,4452 0,1206 84° 95144 1,732 10,9218 1039144 07711 02089  103,3522 10,1662 0,658
95° 0,4663 0,1263 85° 114301 1,732 12,8221 1465579 0,8076  0,2188 1459691 12,0818 0,6517
26° 04877 0,1324 86° 14,3007 1,732 15,6774 924,1978 0,8447  0,2203 2935824 14,9527  0,6520
. 2.5,94 (4—0) :
Mpu a==24 S = : =0,1206;
pr & 813,35 [13,35-1,0+2 4,012 (1,8—1,0) 5,1] 1206
. 2.6,22 (4—0) ,
=% Sp= =0,1263;
fipH o B 1335 (13,35 1,002 401 2(16—1,0) 511 "
. 2.6,52 (4—0)
=26 Sg= =1,1324.
fpu & = T335 1335 1042 4,0 2 (18—T0 5.0y ~ 13
Pacuernpie yrib; o=25° u P==33°05"; kos(¢HUHEHT AKTHBHOrO AaBJEHHN A= lg atig P =

0,4663--0,6517

tg 55°+tg 63°05

tg (a+6) +tg (B+o;)
=0,329.

Mprumevanue B ronoske rabiuusl B KBaApaTHHIX CKOGKAX yKasai NOPAAKOBH HOMep CTOAGWD TaGMRIBL



tg p=—VEYV(V-+ctg ¢—tg “+Sﬁ )—ctg @; tg a+S; ctg @,
rae V=tg (a+8+¢;); §=0; =30%
S. — X a;(q,—4;) _
P HIH 24+ 25 (1 — 1) Al

a=Htg a; H=1335 m.

PacuetHass HakJoHHasi NJOCKOCTb BOCIIDHATHSA pacnopa mnepecekaetr JHHHIO Tep-
PUTODHH HpHYAJa Ha DACCTOSHHH OT THIJIOBOIO KOHLA (YHAaMeHTHOH I[JIHTH Q==
=H tg 25°=13,35.0,4663=26,23 M; pacueTHyI0 NJOCKOCTb JIHUEBOH CTEHKH — Ha

omerxe 5,6—1,50/0,4663 = 42,28 m.

AxTtuBHOe AaBieHHe oT V 155 M o V 42,28 M BOCHpHHHMaercs pacyeTHOH
IJIOCKOCThIO JHHEBOA creHKH (A;=0,29), Haxe ¥ 42,28 M — HaAKJOHHOH ILIOC-
KOCTbI0 BOCHpHsiTHs pacnopa (A ,=0,329).

BHEKJWHHBaHHEe HArPY3KH HA IJIOCKOCTH BOCHPHATHS pacrnopa

a 6,23
= =557 M, V55—557=—0,07 M.
tg at+tg B 0,4663-+0,6517 " "

OmnpenenseM OpAHHATH 3MOPHl AKTHBHOTO AABJIEHHS TPYHTA:

v +55 M dgy =0;

v +2,28 M Sax = 1,8.3,22-0,29=1,68 1c/M2;
8gr —1,8-3,22 0,329—-1 91 Tc/M2;

v 40,40 M 6ay =1,8-5,1.0,329=3,02 rc/M2;

V—007M  og=(1851LL0- 047) 0,329=3,17 1c/m2;
1 1,0-0,47) 0,329=4,49 Tc/m2;
1,0-8,25) 0,329=7,05 1c/m2.

-’F$”

V —785 M  omp= (41185,

Tabaunma 2

Onpoxununammﬂe MOMEHTH H CABHraiOmHe CHJIB

QO6osna- I'opH3oHTaNbHEE CHAM Ilxneuo OnpoxmIH-
qeHHe BawllHe MO-
cun (oM. Moxcuer 3HaueHHe, TMoxcuer 3HaueHne, MEHTH,
puc. 8) TC M TC-M
E, 0,5-1,68-3,22 2,70 | 3,22/3-+10,13 11,20 30,29
E; 0,5-1,91-1,88 1,80 1,88-2/3+8,25 9,50 17,06
£ 0,5-3,02-1,88 2,84 1,88/3-+8,25 8,88 25,21
N 0,6-3,02.0,47 0,7% 0,47-2/3+7,92 8,23 5,84
Es 0,5-3,17-0,47 0,74 0,47/3+7,92 8,08 6,02
Es 0,5-4,49-7,78 17,47 7,78-2/3 5,19 90,65
E; 0,6-7,056-7,78 27,42 7,78/3 2,59 71,03
Ny 6,08 18,70 83,30
E=>59,76 Mo=329,40
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Tabauna 3
¥Yrepkuraonne CHIEl ¥ MOMEHTHI

BepTHKaJjbHbE CHIB Ilneao |
OGo3na- 7 Yaepxu-
yeHHe o i salomui
cHaL (CM. Honcyer DHANCHHE, MMoacuer Suatenue,|  youenr,
puc. 8) e M TC-M
g1 0,8-1,4-2,4 2,69 6,4—4,73 1,67 4,49
g2 3,7-0,238 0,88 1,67 1,47
g3 7.8 (0,238—0,0303) 1,62 1,67 2,70
g4 0,5-0,8-0,8-1,4 0,45 2.0,8/3 0,563 0,24
gs 0,6-08-1,4 0,67 0,8+0,5-0,6 1,10 0,74
gs 0,45-6,4-1,4 4,03 0,5-6,4 3,2 12,90
g1 0,88-1,88-0,5-1,8 1,49 0,88/3+4-1,67 1,96 2,92
gs 0,88-7,8-1,0 6,86 0,88-0,5-4-1,67 2,11 1448
2o 3,64-7,8-0,5-1,0 14,20 3,64/3+1,674+0,89 3,76 53.38
E; tg (a+06) b—r;iga
CM Taba. 2 Cm. Tabu. 2
Ess 2,70.0,268 0,72 6,4—4,73 1,67 1,21
E.o 1,80. 1,428 2,57 6,4—9,50-0,466 2,03 5,22
Eg 2,84.1,428 4,06 6,4—8,88-0,466 2,26 9,17
Eu 0,71-1,428 1,01 6,4-—8,23- 0,466 2,56 2,60
Eqs 0,74-1,428 1,06 6,4—8,08-0,466 2,63 2,78
Eu 17,47-1,428 24,95 6,4—5,19-0,466 3,98 99,29
Eg 27,421,428 39,16 6,4—2,69-0,466 5,19 208,22
Nz N sin B/l.= —10,21 2,20 —22,46
=100 sin 40°/6,3
g£=96,21 Myp=394,35

IIposepsieM YCTOAYHBOCTh Ha CABHT DO NOCTeJW H3 ycaoBHa [(cm. n. 14.10 (9.8)
Hacrosiero PykoBopcreal]

nenmy (E—Ra—A ) << .76'"_- gf,

rae ne=1; n=125; m=1,15; ky=1,15 —no nn. 13.16(8.8) u 13.22(8.14) nacros-
) uero PyKOBOACTBa JAJSi OCHOBHOrO CO-
YeraHHs Harpy3oK H coopyxenus III
KJlacca KaNmUTalbHOCTH;
R.=18,86 Tc— cM. pacueT onpe/leJieHHs] aHKePHO#i peax-
UHH HPH Harpyske 3a COOPYXKEHHEM;
A y=873 rc —cM. pacuer onpeleenns peaKiuii OT
efiCTBHS WIBAPTOBHOM HATPY3KH,
m;=10,95—no taba. 17(7) Hacrosmero Pykosoxct-
1=0,5. Ba;

1-1,25.0,95 (59,76—18,86—873) < i:g 96.21-0,5;

38,20<<48,11 Tc —YycaoBye BHNOJHEHC.

Paccrosinae ot nepeasero peb6pa BpallieHHst RO TOYKH npmo)xennn paBHOAEHCT-
syiouleil Harpysox

M,yn-’MO
g
rae Mya=M;:4+M R, ==0394,3514269,00=663,35 1C-M;

Q==
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MOMEHT OT YCHJIMA B aHkepe
Mp, = (18,86+8,73) 9,75=269,00 1c-m.

q— 963.35--32940 _ 347 m.
96,21

DKCLUEHTPHCHTET NPUJIOKeHHs PAaBHOJEHCTBYIOIIEA HATPY30K
e=0,5b—0=05-6,4—347=—0,27 m.
KpaeBsie HanpsKeHHs IO KOHTAKTY OCHOBAHMS H KaMeHHOH ToCTeH:

o __b_(lg; \)<R 50 Tc/M2;

0 — 96,21 [1+ 6(—0,27) ]=11,23 TC/M2;

6.4 64
96,21 1y 6(—027) l —18,84 Tc/M2.
6,4 |

HPOBCPHEM yCTOfl‘IHBOCTB COOPYXEHHASE NOo CXeMe I[WJIOCKOro caBHra COBMECTHO ¢

KaMeHHOH MOCTeAbIO.
IMocrens sariy6iena B TPYHT ocHosaHus [cM. nm. 14.11(9.9) macrosiero Pyko-
B01CcTBA]. YCTOHUMBOCTE IO cXeMe IVIOCKOro CABHra ONpelesseM IO (opMmyJe

[g1+g2+g3) fr+Ep],

rae my;=0,95 — no ta6a. 17(7) nos. 1 sacrosmero PykoBozacTsa;

20'hy 0, + 0,562 (6, + 57 )

&= 2h, + ot ;
b'=0b=64 u;
0" =0 _.b__li_’Q_hn_ —11,23 _6,’4%-—1,6‘ —8,56 /M2
6y =03 b,_:;h =18,84 —b—H%—a— = 14,35 1c/M%
g— 2.6,4- 108562_{-?:gfé12 (14,354 8,56) —6890 1c;

g2==(b'+b,—0,5hs) hyy=(6,4+2—0,5-1) 1-1,15=9,09 1c;
g5=05h% 11=0,5-1,02-1,0=0,5 1c;

E, — ynepxuparomas ropnaomam;nas CHJla OT FPYHTA 3aCHIKH nasyxn nocre-
JIH, ONpeessieMasi Kak MeHblllee 3Ha4eHHe H3 ABYX (GOpMyJ:

Ep=05h2 xgmo._‘i”i}ff_-—os 1021020 LIZOSTT 5y e,

Mmo—/r 2—
rae fe=tg ¢; =tg 30°=0,577 — onpexne/seTCA NO rPYHTY OCHOBAHHS;
E =05 18 1,=05-12.1-394=197 1c;

rae A,=3,94 —io T1a6a. 20 Hactosimmero PykoBoAcTBa aas rpyHTa 3achiKM  C
?31260 u §=0,333 @,;. s
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1,0-1,25-0,95 (59,76—18,86—8,73) << 1115 [ (68,90-+9,09+0,5)0,577+1,51].

38,20<C46,80 Tc — ycJOBHE BHIIOJHEHO.

OTPEJEJIEHHE JABJIEHHSI HA OCHOBAHHE
MPU 9KCIVIYATALIMOHHBIX HATPY3KAX, HAIBUHYTbHIX
HA COOPY)XEHHE

OnpefensieM pacyeTHyi0 HJAOCKOCTb BOCHPHATHS paciopa H INIOCKOCTH 06pylie-
HHSl NPH Harpyske Ha coOpyXemHu (pHc. 9).
Omnpenenenne yraa [ Ans caydas, KOrjJa Harpyska HaJBHHYTa Ha COOpYXKeHHe

NpOM3BOJHM TI0 NPHBeJEHHHM BHIe (GopMytam ¥ ta6n 1. Pacder mpoHsseaes B8
taba. 4.

2 ’ =15, 70
2 %’v-‘ ﬁ' 1 §=4TC/M?
! TN
l\ 202 /18357 1133/
/ 7
/ /
VA A
g/ 1,5/ Fy 529
/ 7/ E A \ i N\
/ / I LS\ 1 —\
e\ =N\
s ‘57 // zg
404 T 14 13
=)
=
=3
2 8
g% é‘“ [zd
A= y / —
2\ S E.
ol "R / E@
3 96 =X e‘
B
G é,é’ & -\
467 L 456 ‘9, $ / \
T .
T 4,73 % 7 w—
.
6, Vs ! o 85 13
Y’ Bacuemuan cxena \' ttc Jnrepa pacnepa 5 g
LLL..L_u.lm ITI0T .Hmlhmlmll
G/

G,

Puc. 9. PacuerHas cxeMa K ONpeJelieHHIO ILIOCKOCTeH oGpyie-
HHsL M BOCIpHSITHS pacmopa IIPH Harpyske, HajABHHYTOH Ha CO-
OpYJKeHHe, ¥ 3Miopa akTHBHOTO JAABJICHHA HA KOHCTPYKIHIO

[InockocTh BOCHpHATHs pacropa HepecekaeT INIOCKOCTL TEPPUTOPHH HA PACCTOS-
HHH OT THUIOBOrO KOHUA (yHAAMEHTHOH IJHTH a=H tg a=13,35-

03839=05,13 m,
PacUeTHYI0 NJIOCKOCTbL JIHIEBOH .CTEBKH — Ha OTMeTKe 5,5— (5, 13—4 73) /0,3839 =
=-14,46 M.
BrlkJnHHBaHHE Harpy3oK Ha INIOCKOCTH BOCHPHATHS pacmopa h;=a/(tg a4-
+tg B) (cm. prc. 9):
KpaHOBOM:

hy=2,52/(0,3839+0,5833) =2,6 M, oTMeTKa 5,5—2,6=+42,9 M;

ha= (2,52-+1,35) /(0,383940,5833) = 4,0 m, otMeTka 5,5—4,0=+1,5 u;
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Ta6bauna 4

[TpumeuaHue.

B kBazpaTHEIX ckOOKax yKasaH NOpsJAKOBHIA HoMep cTOJOUA TaGaHILbL.

1,2349 41,7496

e 0+8 | [8]— N - :
ol tea | 8 (“T0Hv=tg (41| otg @ [[51+[6]—(21++[31] 51-[71 | [61-[2) | (31 -161 | BBL 1+ | yTTT |nig—(s)
P ‘ +[10]

1 3 4 5 6 7 8 9 10 | 11 12 13
19° 0,3443 —0,0281 79° 51446 1,732 6,5042 334615 05063 —0,0487 32,8165 57286 0,5840
20° 0,3640 —0,0228 80° 56713 7,0165 30,7927  0,6304 —0,0395 39,1228 6,2548 05835
21° 0,3839 —0,0175 81° 63138 7,6444 482652  0,6649 —0,0303 47,570 6,8071 0,5833
22° 04040 —0,0120 82° 7,1154 84314 59,9928  0,6097 —00208 59,2723 76089 05835
. 21,52 (4—0)+1,35 (4—15)+1,33 (4—0)]

Tpr a=21 - =—0,0175:
pra=2d 8= "13.35 [13.35. 1,04 5-4,002(1,86—1,0) 5.1]
oo 2[1,25 (4—0) 41,35 (4—15)+1,33 (4—0)] __ 1 o
=20 = —=—0,0228
fipu o 6= 1335 [13.35 10424012 (18—T0) 5.1] 0
e _ 2(099 (4—0)+135 (4—15)+133 (4—0)1 _ _ ¢ 0os).
npH o B~ 13.35 [13,35. 1,042 4,012(1,8—1,0) 5,1]
00 2(1,78 (4—0)+1,35 (4—15)+ 1,33 (4—0)] _ 9
mpn a=22" S =5 T13.36 102 4,072 (1.5—1,0) 5.1] 0120
Pacgetnnie yrabi: a=21° 1 B=30°15’; koapdHUHEAT AKTHBHOTO MAABJEHHH Ay = 0,3839-+-0,5833 =0,324.



PABHOMEPHO pacnpeneseHHOH
hy=(2,52+4-1,354+1,33) /(0,3839--0,5833) =5,38 M, ormerka 5,5—5,38=-+0,12 M.

OpauBaTh SMIOPH aKTHBHOTO NABJAEHHA:

OT rpyHTa (B cBA3# C TeM 9TO Ha V4,46 M laBieHne rpyHTa He3HAUHTENHHO,
A5t yNPOUIEHHs. PAcueTa He BHIENSEM BEPXHHA YUacTOK ¢ BepTHKaNbHOHA MJIOCKOCTHiO
Bocnpnsmm pacnopa):

V455 M Gar =0;

V40,40 u Sgr =1 8 5,1-0,324=2,97 'rc/M2

V-—7,85 M JM—(IS 51+10825) 0,324 =5,65 c/m?;

OT KPaHOBOf Harpysku

or V-4-29 1o V41,5 M 0,5,=157-0,324=5,09 1c/M2;

OT PaBHOMEPHO pacnpejieJleHHON HaTPy3KH

or V 40,12 M # HuXe 0,,=4-0,324=1,30 1c/™m2,

Ta6auna 5

Onpoxununalomue MOMEHTB! U CABHraloHiHe CUJbI

O6o3Ha- T'opn30oHTaNbHbIE CHJIBLI ITaeqo OnpoKu1h-
ueHWe Baolllue
cua (em. Hoxncuer 3naueHne, TC Moncuer 3uauenne,  yoment,

puc. 9) M TC-M
E, 0,5-2,97-5,1 7.57 8,25+5,1/3 9,95 75,35
E, 0,5-2,97-8,25 12,25 2.8,25/3 55 67,38
Eg 0,5-5,65-8,25 23,31 8,25/3 2,75 64,09
E4 5,09-1,4 7,13 0,5-1,44-9,35 10,05 71,62
E; 1,30-7,97 10.36 0,5-7,97 3,99 41,34
N, ' 6,08 : 13,70 83,30
E =66,70 Mo,=403,08

Ta6auuma 6

YaepxuBaomme CHAL U MOMEHTHI

O6o3Ha- BepTukambhnie cHIH Ilaeuo : Y nepxusaio-

Jenne 3 ana muil MO-
cHa (CM. Ha- - MEHT,
pu(;(g) Honcer YeHHe, TC Toacuer wenne, M oM

& 0,8-1,4-24 2,69 6,4—4,73 1,67 4,49
g2 3,7-0,238 0,88 1,67 1,47
gs 7.8(0,238—0,0303) 1,62 1,67 2,70
g 0,5-0,8-0,8-1,4 0,45 2,08/3 0,53 0,24
&s 0,6-0,8-1,4 0,67 0,8+0,5-0,6 110 0,74
gs 0,45-6,4-1,4 - 4,08 0,5-6,4 3,2 12,9
ar 0,5-1,56-4,07-1,8 5,71 1,56/3+1,67 2,19 12,51
gs 1,56-7,8-1,0 12,17 1,56-0,5+41,67 2.45 29,81
e 0,5-3,00-7,8-1,0 11,70 3,00/34+1,67+1,56 4,23 49,49
E;tg (a+6) b—ritg a
CM. 1aba. 5 Cwm. Ta6n 5
Eu 7,67-1,2349 9,35 6,4—9,95-0,3839 2,58 24,12
Eps 12,25-1,2349 15,13 64—55.0,3839 4,29 64,90
Ees 23.3-1,2349 28,77 64—275.0,3839 534 153,65
L 7,13-1,2349 8,80 6.4—10,05-0,3839 254" 29,36
Ees 10,36-1,2349 12,79 6,4—3,99.0,3839 4,87 62,30
N, N sin p/li= —10,21 : 220 —2246
=100-0,643/6,3
= 104,55 My=419,22
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Paccrosnue OT nepesHero pe6pa Ko TOYKH NPRIOKEHHS paBHOJAEHCTBYIOWleH Ha-
rpy3oK

= ./len—iwq
g
rie M'yn=MystMp =419,224358,12=777,34 Tc-u;

Mowment or ycuiusi B ankepe (A=28,0+48,73=36,73 Tc — cymma peaxuuii B
onope A npu Harpy3ke, HAABHHYTOH Ha COOpYXKeHHe, H IefiCTBHH HIBAPTOBHOH Harpys-
KH) ’

Q

MRa =36,73-9,75=2358,12 1c M.
q— _177,34—403,08 —358 M.
104,55
SKCUeHTPHCHTET NPUIOKEHHS PABHOAEHCTBYIOIEH
e=0,5 b—a=0,5-6,4—3,58=—0,38 M.

KpaeBue Hanpsi)KeHHs Ha KOHTaKTe OCHOBAHHHA CTEHKH H IOCTEJIH:

- £ (1)

nepennsisa rpanb

104,55 6-0,38
— il lﬁ_ 9 J— 2.
o= 54 o4 ) =10,52 1c/M2;
THIIOBasl IPaHb

104,55

6'0 38 «
= » =99 2.
1) 64 (H— Y ,15 T¢/M

KpaeBue HanmpsxeHus Ha KOHTAKTeé KaMeHHOH MOCTeJH M IPYHTAa OCHOBAHHA:

’

i Oyt

' C 642k,
01=1052 — %4 1115.1,0=0,17 1c/m2;
6,4+2- 1,0 ’ ’ '
0'y=22,15 0% 1]15.1,0==18,03< 28 /M,
6,442.1,0 ’ ’

28 Tc/M2. — MOy b oOmed nedopMaiuH (CM. HCXOAHBE AaHHHE AJs pacueTa).

CTATHYECKHUH PACYET ®YHIAMEHTHOMN IJIHTHI

a5 onpenenenns H3rHGaioOWEro MOMEHTa B (yHAAMEHTHON IJIHTE PEKOMEHAYETCH
METOZ, OCHOBaHHHH Ha HCHOJb30BAHHH SKBHUBAJICHTHOrO MAaCCHBA ¢ KJAaAKOH W3 OGHK-
HOBEHHHX GETOHHEIX MaccHBOB. B. KauecTBe 3KBHBaJIleHTHOTO MPHUHHMAETCS MACCHB H3
Gerona mapku 150. Ilpn stom cooTHolleHHe pasMepa B maccHBa B IJiale K ero BE-
cote h NpuHHMaercsi paBHuM 4:1.
. Pacuernniit warn6arommuit MOMeHT, AeACTBYIOmMMA Ha | MOr. M CeYeHHA (yHIameHT-
HO# NJHTH,

M=m3R;'YlWo,

rae m;= 0,45;



R’;= 9,5 krc/cM? (taba. 1 CHull I1-56—77);

1=y — Ko3(GHIHEeHT Nepexoja K yNPYTONJAaCTHYECKHM XapaKTePHCTHKAM
6eToHa; -
v=1,75 — K03 DHIHeHT LIS NPAMOYIOJLHOTO CedeHHs;
2

Wo= .{ — YNPYrHil MOMEHT CONPOTHBJIEHHS CedeHHs SKBHBAJIEHTHOTO MAaCCHBA;

B — nnnna 5KBHBAJIGHTHOTO MACCHBA, paBHas pa3Mepy GyHAaMEHTHOH INVIH-
Tl B MJOCKOCTH AeACTBUSI H3rHGalOWero MOMeHTa.
B njockocTH, NepneH AHKYIAPHOH, JHHHH KOPJAOHA,

B=064 M; h,=B/4=64/4=1,6 ;
mp =0,9-+0,1/h — Ras BHCOTHE cedeHus Gonaee 1 m, m;=0,940,1/1,6=0,96;
71=90,96-1,75=1,68;

Wo= 16’62 =0,427 M3=427000 cm3;

M=0,45-9,5-1,68-427000 = 3066700 krc-cM.
B njockocTH, napadsielbHOH JIMHHM KOPAOHA,
B=332mM; hy=332/4=083 M; my =]1; y;=1-1,75=175;
W,=0,832/6=0,115 M3=115000 cm3;
M=0,45-9,5-1,75-115000=2860344 krc-cMm.

CTATHYECKHWH PACYET AHKEPHOM IIJIUTbI, PACHIOJ/IO)KEHHOHN
IMPOTHB TYMBOBOIO MACCHUBA

YcTORUMBOCTD NJIMT, PAcHOJOXKeHHHX NPOTHB TyMGOBOrO MAacCHBA, PacCYHTHIBAeM
Ha HarpysKy Ra., paBHYI0 aHKepPHOH peakiuH, NOJXY4eHHOHl OT AaBJICHHS Ha JHUEBYiO
CTEHKY TPYHTa, 3KCIUIyaTallHOHHBIX Harpy3oK, pacnoOJOXKeHHHX HAa COOPYXeHHH, H
IBapTOBHOH HArpysku: R,=—28+-8,73=36,73 Tc/M. . '

YCcTOAYHUBOCTL NJAHTH NpPH 3ardyGeHHH ee rpeGHs Ha BeJHYHHY, PaBHYIO BHICOTE
TJIHTH, OUpeJeNisieTcs H3 yCJIOBHA

nenmuRa << k’" (Ep—Ea),

H

rae nc=1,0; n=125; my;=1,55; m=1,15;, — k03 (HHUAEHTH A1 OCHOBHOTO COYeTa-
ky==1,15 Husa Harpysok, I1l knsacca KanmutaJbHO-
CTH HOPTOBOTO COODYXEHHs, NPHHHMae-
mue no nm, 13,16(8.8), 13.22(8.14) =un
tabn. 17(7) nacrosunero PykoBoAcCTBa;
E ,— paBHOAEHCTBYIOWas NacCHBHOTO AaBJe-
HHA B NpefieNlaX OTMETKA TEPPHTOPHH H
NOAOIIBH AHKEPHOH NJHTHt OT Beca
IpyHTa;

E ,— paBHOAeHcTByIOUlas aXTHBHOrO AaBJe-
HHS B IpejiejaX OTMETKH TEPPHTOPHH H
NOROMIBH aHKEPHOH MJHTW OT  Beca
TPYHTAa H 3KCIUIYaTAUMOHHHIX HATPY30K

(puc. 10).

IIpuauMaeM BHCOTY INIHTH HAng;==2,5 M, FIyOHHY 3aJ0Xe€HHs IJIHTH Iy~
=2hq,=05 M.
Haxoaum axTHBHOe naB/ieHHE HAa NJHTY OT [PYHTA H HATPY3KH
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Gy = {q;_'- EY[Hhi) )‘ar

rae Ap==0,29 ana g, =30° u 8=0,5¢, no rabx. 18 Hacrosmero PyxoBoacraa:
V4550 M 0,=0;
V4300 0,=18-25.029=1,31 TC/M2;

a,= (10,04-1,8-2,5) 0,29=4.21 1c/M%
V40,50 v 0,= (10,0+1,8:5,0) 0,29=5,51 tc/m%;

 E4=05-25-1,3140,5-25 (4,2145,51) =13,79 tc.
Haxoaum naccuBHoe AaBJeHHe Ha HJHTY OT rpyHTa

op=2y; i }p,
rie Ap==394 naa ¢; =30° u 8=0,33¢; mno Tabs. 20 macrosuero Pykoponcrsa:
V4550 M 0p=0;

0,40 0,14
L
. L " N
5H¥ g=10 rc/ﬂz a7 o 1,68 a7/ T&
¥ IIITEITIN hil s
/ ' 2
3,0 Ip=45-05%; | ZRE
& b3 Tl
/ 4,21 / X / \
57 4 ' ~1 M
¥ Anxer 4 M,
t y P
0,5 [ — 5,51
35) 46 (TE/MZJ \ \
~] q
Qx

Puc. 10. CxeMa K pacueTy yCTOHUHBOCTH aH-  Puc. 11. CxeMa K OHpeAESEHHIO YCH-
. KepHO# NJAHTH JHA B NaHeJH aHKEPHOR NJHTH
V40,50 M Op = 1,8-5,0-3,94=35,46 1c/M2;

Ep =0,5-5,0-35,46=88,65 1.
1-1,25-1,55-36,73< 15

(88,65—13,79);
71,16<74,86 Tc — ycaosue cobaionaercs.
IpoussonnM pacuer ycHJRH B s/ieMeHTaX anxepHOR NauTH. [IpHHsaTH >Kesie306e-
TOHHBIC pe6pHCTHE IJIHTHL

Pacuernon HArPY3KO#A AJisi MaHeJH aHKEePHOH NJHTH, paboraoiiled Kak 6ajiKa Ha
IBYX Onopax c KOHcoNsiMH (puc, 11), sAiBiisieTCA paBHOMEPHO paclpejie/ieHHAasi Harpys-
Ka

gn= (lstB) Ra/ lnhn,
rae [,=3,10 M — nIHHA aHKepPHON INIHTHI;
A=0,26 M — npoeKkTH&HI! 33a30p MeXKAy AHKePHHMH NJIHTAMH;
fn=2,50 M — BHICOTA IJIHTHI;

R.==36,73 Tc/M — ankepHas peakius.
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gn=13,1040,26) 36,73/3,10-2,50=15,92 1c/m2.
Hsri6aoluuid MOMEHT Ha KOHCOJIH
My =qna2/2=15,92-0.512/2=2,07 1c-M/M,

11e ax=0,51 M.

HsruGarolini MOMeHT B mpoJieTe

Mup=qI2 /8—ql2 /2=1592(1,687/8—0,712/2) =1,60 Tc-m/u.
INonepeunas cajga Ha KOHCOMH
szqnax=15,92'0,51 ==8,12 TC/M.

PacyerHas Harpyska ias pebpa aHKepPHOH IJIHTH, pabOTAKOUIETO KAK KOHCO.bH 15

6aaka (puc. 12),

X oy
r —
1
< <HE
(S E \\3 =
T —]
ER
=
ﬂ,Zﬂsi\
0,50

Puc. 12. Cxema K onmpefieneHHio ycHauii B pebpe
aHKEPHOH MJIHTH

@p=0,5 (Int+-A) Ra/ha=0,5 (3,1040,26) 36,73/2,5=24,68 1c/M.
Hsrn6alomivit MOMEHT
M,=05q,05 , =05-24,68-1,25=19,28 1c-m.

IMonepeunas cuaa
Qo= gplp =24,68-1,25=30,85 c.

PACIIOJ/IO)KEHHE AHKEPHOM TIJIMTHI

Paccrosinne MeXAy sHueBof cTeHko# u aHKepHOX naurof (puc. 13) ompemensa-
ercst no Gopmyae

Lo=Htg (45°—0,5¢ ;) +tus tg (45°4-0,59; ) +laa,

rae H=13,35 M — o6u1asi BbCOTA COOPYXKEHHS;
tua==5,0 M— paccTOsiHHe OT OTMETKH KOPJOHA A0 NOAOLIBH aHKePHON IIHTH:

5,50 e
{"' Y059, 9=10rc/m

AN

[ ~T

_/ La '
»7/“5 =05% k

Puc. 13. Cxema K Onpefie/leHHI0 PACCTORAHHA OT JIHUEBOH CTEHKH
KOHCTPYKIHH A0 aHKEPHOH MJIHTH

,2
S

Pacyemunas

nneekosme

R
I
l"

4
8
|

- —

1
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lan=4,73 M— PacCTosiHHEe OT PACYETHOH IJIOCKOCTH JHIIEBOJ CTEHKH N0 THLJIOBOI
rpadu QyHnameHTHOH IAUTH (cM. puc. 7).
L, =13,35 tg (45°—0.5-30°)+5,0 tg (45°4+0,5-30°)44,73=21,09 ~ 2] m.

PACYET IMPOYHOCTH M TPEUIMHOCTOWIKOCTU 3JIEMEH10B
KOHCTPYKLIMH

Juyesas nawenro yeoaxkosod crTetku. JlHueBas naHeab H3TOTAaBAHBAETCH W3
cTaJbHOrO mmyHTa THna «Jlapced IV» us crann mapkn BCr3cnd.

3a pacueTHmili H3rHGaOWHA MOMEHT NPHHAT HauOOJbIWIHA NOJYYEHHBI B BapHaH-
Te CTATHYECKOTO pacyeTa Ha JaBJieHHe OT TPYHTa C Y4YeTOM SKCIVIyaTalHOHHBbIX H
BOJIHOBO# Harpyaok, M,=>52,96 tc-m/m.

Tpe6GyeMHIii MOMEHT CONPOTHBJIECHHS LIMYHTA

W=~kun.nmymemcM /Ry,

rie ky=1,15—koadpdunment aas 111 kaacca KanuTaJLHOCTH COOPYXeHus (BHCOTa
npugana H=>5,5+47,86=13,35 M<<20 M);
n.=1,0— OCHOBHOe cOYETaHHe Harpy3oK;
n=1,25— KospPruUHEHT neperpysKu;
my=0,95— no taba. 13(3) nacrosmero PykoBoacTBa;
me=10,85— Ko3(ppuuKeHT, YIHTHBAIOMWH BOJHOBOE BO3/JeHCTBHE;
m.—- K03 hunEeHT, NpuHuMaeMuili no Taba. 23(9) mnacrosuero Pykosox-
CTBa B 3aBHCHMOCTH oT oTHomenus 8¢/l (6. — BHCOTa npuBefeHHo-
TO CedeHHd);

Se= 3’/ 12n£l
|4 A
Ee 2100000
Np= il == _—_7’24;
e tg= g 290000

1=239600 cm*/M — MOMEHT HHEpDLHM | TOT. M CTEHKH M3 WNYHTa THOa «Jlapced IVs;
b-+A= 100 cM— npu pacyeTe Ha | MOr. M CTEHKH;
be 1/ 1272439600
100

=905 cM — paccTosiHHe MeXZ1y onopamMH (NpoJjeT) /HIeBOH MaHelH B BepTH-
KaJIbHOM HampaBJIeHHH;

=32,52 cm;

8 _ 32,52
be 3252 _(036<0,04;
i 905
me=0,75;

Ry=2400/1,05=2280 &rc/cM® — B COOTBeTCTBLM ¢ yKazaHusMu Taba. 1
CHuIl I1-23—81 gmas craau Mapm{ BCr3iic 'mo TOCT 380—71* mpu Tosmume npo-
Kata 20—40 mu; e - -

W=1,15-1,0-1,25-0,95-0,85-0,75-5295000,/2280'= 2022 cm®.

Jas mnyaTa tuna «Jlapcen IV» W=2200 cm3/um.
YcaoBue yaoBJeTBOpsieTcs.

. AHgeprele TR20,
I'opusonranbnast cocTaBISIONAs YCHJAHS B AHKEPHOR TAre

R,a = maRala,

Tie Ma=1.5— k03P PHIMENT A5 NAUT Ge3 NpPeABAPHTeJHHOTO HATSMKEHHS aH-
KEePHBHIX TAr;
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R2=36,73 1c/M— ankepHOe ycHJMHE, paBHOE OUOPHOH PeaKHHM NPH pacyeTe CTed-
KH OT JaBJEHAA TPYHTa, OIKCIJAYATAaLHOHHHIX H IIBAPTOBROA
Harpysox;
[;==1,68 M- llar aHKePHHX THr;

R'3=15-36,73-1,68=92,56 Tc.

JlnameTp ankepuno#i THATH

da==1,13VksncnmzR’a/cos a Ryye,

rlie ka=115; nc=1,0; n==1,25; my=0,95— koappuunenTH, Te XKe, YTO AIS IINYH-
Ta;
Vve=10,9 — koapPuunent ycaoBufi pabOTH AJS TAF
no Ta6a. 6 CHull 11-23—81;
0=0-— yroJ HakJIOHa aHKEPHOH TSTH K TOpH-
30HTY;
Ry==2300/1,056==2190 krc/cm?— ans cramu mapku BCr3nc no T'OCT
i&gg——?l* npy ToJuipHe nmpokara 40—
MM;

d.=1,13Y¥1,15-1,0-1,25-0,95-92560/2190-0,9=9,05 cm.

[Ipunumaem da==90 mu.

Pacnpedeauresvtiowl nosc.

Bankn pacnpelieuTeJbHOrO MOSica YCTAHABNHBAIOTCH HENPePHBHHMH B mpefe-
Jax cekiHH. OHH CcOGHpPAOTCS K3 WIBEJJEPOB, CBAPEHHHIX PABHORPOTHHIMH IUBaMH
DaJsKy pacCYMTHIBAIOTCS N0 CXeMe MHOICHDOJIeTHHX ¢ Harpy3kofi B BHIE COCDelOTH-
yeHHOH CHJH B NpoJiere.

Hsrubaiomuit MOMeHT Ha onope

M=0,08m.R.l2,=0,08-1,25-36,73-1,682=10,37 Tc-M.
Heo6xOXuMHEil MOMEHT CONPOTHBJEHHS H3 YCJOBHs NMPOTHOCTH
W =Fkuan.nmM/Ry=1,15-1,0-1,25-0,95-1037000/2380=7595,0 cm3,

rpe Ry, N, N, My — CM. pacyuer JIHUEBOH NaHeJH W3 NHIYHTA;
Ry=2500/1,05=2380 krc/cM*— aas crann mapka BCr3nc6 no I'OCT 380—71*
NpH TOJIIHHe npoKaTa g0 20 MM.
Tpunumaem 2 wseasepa Ne 27 ¢ MOMEHTOM COMPOTHBJEHHS

W=2-308=616 cm®.

Boarss Kpenaenus pacnpedesuTessnozo nogcs. BoaTH paccunThBalOTCA Ha pac-

TS KEHHE. .
PacrarsBaomee ycuine B 60ATe @0 NPHAATOH cXeMe KpenveHHs

P=0,5 maR.la=05-1,25-36,73-1,68=38,57 Tc.
Juamerp 6oaTa NO BHYTPEeHHeMY XHAMETPY DPesbOH H3 YCJIOBHSA TPOYHOCTH

do=— 1,13V kartenrmaP /Ry ==1,13YT,15-1,0-1,25-0,95 - 38570,/2190=5,54 cM.

3nech Ry=2300/1,06=2190 xrc/cm? — naa crain mapkia Cr3cnd no I'OCT 380—71*
npu Tojuune npokKara 40—100 mMM.
IipuunaMaem 6oar M64 B coorsercTBmm ¢ pasmepami nmo I'OCT 10602—72 ¢
BHYTPEHHUM nRHameTpoMm pes3bbu 59,67 mm.
DynoamenTHAR NAUTA.
TIpoussoanm pacyeT NPOYHOCTH (IepBOE MPeiesbHOE COCTONHHE) mo H3rmbarwo-

LeMy MOMEHTy H3 YCJIOBHS

kuncnmaM < mesRapbx (he—0.5x),
Tae X=maRaFa/mesRup b;
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ky=1,15; nc=10; n=125— gosdp¢uuuentst Ans lII Kjacca KaNHTAJIbHOCTH
COOPYKEHHSI ¥ OCHOBHOTO COYETaHHA Harpysok;
my;=1,0—mno Ta6a. 15(5) Hacrosmero PyKoBOACTBa st
apmatypH kJjacca A-III u npu xoJuyecTBe CTepx-
nefl B ceuenuy Gonee 10;
mez=1,0— AA TOAMHUHH WJIATH MeHee 60 cM;
mao==1,15— npr KoaHuecTBe cTepxKHell B ceueHnu Gojnee 10;
R.==3750 Krc/cm?— gais apmatypu knacca A-III;
Rup=135 krc/cm?— pas Gerona mapka M300;
b=100 cum— pacyer Ha ] nor. M ceveHus;

ho=h—a=45—5=40 cMm.

IIponsBonuM pacdeT B HalpaBJeHHM, NePNeHAHKYAIPHOM JHHHH KODIAOHAE, HAa W3-
rubawinail MmoMeHT M==3066700 xrc-cm/M (cM. cTaTHueckuii pacuer GyHIaMeHTHOM
IIATH) :

x=1,15-3750 F./1,0-135-100=0,319 F,;
1,15:1,0-1,25-1,0-3066700 =1,0-135-100- 0,319 F, (40—0,5-0,319 F.);

4408381,25—= 172260 F.—686,89 F2
F2,— 250,78 F,+-6417,88=0;
F.=125,39—Y15722,65—64117,886= 125,39—96,46 =28,93 cm2.

x=0,319-28,93=9,23 cM<<2a'=10 cm.

IpunuMaem anst BepxHed M HMKEEA apMaTypH 1o Fa=6025=2945 cm?.

AHAMOTHYHO pAacCYHTHIBAEM  apMaTypy BAOJb JHHHH KOPJAOHa ma M=
=860344 Xrc-cm, ONpeAe/eHHHNA B CTATHUECKOM pacuere GYHAAMEHTHOH .INIHTHL.

IIpousBogum pacier No PacKpHTHIO TPEWHH (BTOpOe HpejelbHOe COCTOSIHHE).
MInprHy pacKpHITHA TpelIMH ONpEliesiieM B COOTBETCTBHH C YKA33aHHSMH IJaBH
CHull 11-56—77 no ¢opmyae

ay=kCyy, S_—Ej_. 7(4—100 )y d,

rae k=1— pas usruwbaemorc saemenTa:
Ci=1, 3—~ ANf TIOCTOAHHHIX M BPEMEHHHIX JJIHTEJbHNX HATPY30K;
N==1— AJA apMaTyPH NePHOIHIECKOTO MPOPHIIS;

a9=200~ AN KOHCTPYKIHH, HaXOAfIIeACH B BOJE;
53—2000000 Krc/cw—— AsiS apMaTypu kaacca A-III;

M 3066700
= == 43 2.
Foz 9945 3538 2043 Kre/o;

Ca==

F2=2945 cM2, d=25 mMM; ho=—40 cM;

. F 29.45
| == __.__a __=_-_....-_... —'0007
= Sk, 100-40

2= hy—0,5x=40—0,5-9,23=35,38 cm;

a=1.13-1 .2.313:’& 7(4—100-0,007) Y25=0,21 MM <025 mM—

A ¥XKelie300eTORHOH KOHCTPYKIHH Ge3 NpPeABApHTENAbLHOrO HANPSIKEHHR, HaXOAS-
ueAcs NOCTOSHHO B NOA3EMHOH 30HE MOPCKON BORHL
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PACYET IMNPOYHOCTH W TPEHIMHOCTOWMKOCTH IAHEJIN
AHKEPHOM IIJIUTHI, PACNIOJIOXEHHOH ITPOTUB TYMBOBOI'O
MACCHBA

Pacyer mpounocTu (mepBoe mpelesbHOe COCTOfIHHE) NPOH3IBOAMTCH O H3rHOaio-
weMy MoMeHTy Mx=2,07 Tc-M/M (CM. cTaTHYeckMH pacyeT IJIHTHI),

=100 cM, h=20 cM, ho=15 cm.
x=1,15-3750 F./1,0-135-100==0,319F .;
1,15-1,0-1,25-1,0-207000=1,0-135-100.0,319 F. (15—0,5-0,319F,);
297562,5=64597,5F ,—686,89F2,;
F2,—94,04 F.+4-433,20=0;
Fa=47,02—Y2211,04—433,20 = 47,02—42,16 =4,86 cm.
[Mpuaumaem F.=5212=5,65 cm2.
‘ x=0,319-4,86=1,55 cM<<2a’=10 cm. .

Tlpou3BoaKM pacyer NPOYHOCTH HAKJIOHHOTO CEYeHHA Ha AeficTBHe MNONepedHOi
cwiinl Q=28,12 T¢/M (cM. cTaTuYeCKHHA pacyeT MJIHTH).
Pa3Mepn ceyeHHs AOCTATOYHH NPH BHIIOJHEHHH YCJAOBYMS

kancnm;Q <2 0,25 megRupbhy.
1,15-10-1,25-1,0-8120<0,25-1,0-135-100- 15;

11672,50<250625 krc — ycJ0BHe BHIOQJIHEHO.
Pacuer nonepeusol apMaTypH He NPOH3BOAHTCS NMPH YCJIOBHH

k;ncnan << mesQe,
rae QG =kprh0 tg B,
k=0,+2E=0,5+2-0,1=0,7;

Fa R, 5,656 3750
= =2 =0,10;
5 bhy  Rap 100-15 135
Rp=10 xrc/cM?2 — nan GetoHa mapxn M300;
tg B= 2 - 2 =0,74;
1H+m M/m,Qho 1+1,0-207000/1,0-8120- 15

Qs=0,7-10-100-15-0,74=7770 Krc;

11672 5<.7770 xrc — yclOBHe He COGIONEHO.
Pacuer nomepeunofi apMaTypsl NPOH3BOAHTCH W3 YCJAOBHS

kynenmaQ = 2YkomeRpbh2umaRa xFy/u,

riae ky==2— RAA TAXKeNAOTO OETOHA;
Ra.x=2900 Krc/cM2 — g apMatypl kaacca A-111;

- UL 0,75ksmeRpbh2o fRuncnm,Q =0,75-2-1-10-100-152/1,15-1-1,25-1 -8120=28,9 cm.
Tpunumaem u==25 cM.
(1,15-1-1,25-1-8120)2= (2y2- 1;-10- 100- 152-1,15- 2900 £x/25)?;

Fx==0,57 cM2.
[Mpunumaem Fx=3 & 6=0,85 cm>.
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Iposeprem yciaoBue maRaxFx/u=meRob/2;
1,15-2900-0,85,/28 = 1,0- 10- 100/2;

113,4 3500 krc/cM — ycCJOBHe He BHINOJHEHO.
KoJrgecTro nonepeuynHoit apMaTtypn ofipefiesiseM no GopMyJe

kanenm Q =4hem Ra xFx/u;
1,15-1-1,25-1-8120=4-15-1,15-2900 F,/25;
Fx=1,46 cMm2.

OkonuaTenbHo npuHuMaeM Fx=3 & 8=1,51 cm?2.

JliMHA NPOEKUHH HAKJOHHOFO CeYeHHd, B NpelleNlax KOTOPOro yCTaHaBIHBAETCH
OTpeje/eHHas apMaTypa Fy ¢ marom 25 cM,

Co="VkomsRpbh2pu/m,Ra xFx=¥2-1- 10-100-152-25/1,15-2900-1,46 =48 cm.

Pacuer no packpuTHio TPEIRH (BTOpOE NIpejiesbHOE COCTOslHMe) NPOH3BOMHTCH HO
¢dopmye )

ar=4C1) _"_;_‘i_ 7(4—100p)Vd,
a

rae k=1— ansa usrub6aeMoro 3JeMeHTa, .
Ca=1,3— 0pH yuere NOCTORHHHIX ¥ BPEMEHHLIX AJHTENLHHX HArpy3OK;
11=1 — AAs apMaTypn HEPHOJHYECKOTO MPOPHIS;
M _ 207000
Fz 5,65-14,22

2=hy—0,5x=:115—0,5-1,55=14,22 cm;

aa= 0 — KOHCTPYKLH5 PAacHOJIOXeHa Hald BOAOM.
=2000000 xrc/cw-—,zum apMaTyphl kaacca A-III;

O3 =

=2576 xrc/cm?;

F 5,65
= 2 = =0,0' ;
= h, T T00-18 04
d=12 Mm;
25676—0 T
=1 N ——GGUGUU 4— : =y, b10°1,0= )2 L -
a.=1-1,3-1 5 7(4—100-0,004)¥12=0,15 mm<<0,15-1,6=0,24 mMm

A5 KOHCTPYKIWH, HAXOAAUIEACS B TPYHTe NPH AJHTENLHOM JefiCTBHH HATPY3KH K
coopyxennii I11 Kaacca xkankTaJbLHOCTH.-

Pacuer mposieTHOro ceueHusi aHKepHOM NAWTH MPOM3BOJAMTCH AHAJOTHYHO Ha YCH-
aus Muip=1,6 1c-M/M 8 Q=0

PACYET NPOYHOCTH U TPEIIHHOCTOFIKOCTHU PEBPA
AHKEPHOM IIJIMTHI, PACIIOJIOJKEHHOH ITPOTUB TYMBOBOIO -
MACCHBA

IpousBoaum pacuer NpOYHOCTH (NepPBOe HpefiesibHOE COCTOSHHE) HOPMAaJIbHOTO
cedeHus no HarnbamoueMy MomeHTy Mp=19,28 Tc-M u3 ycnoBus (puc. 14):

kanicnmaM, == s Rup bpx (hg—0,5x) +maRa.cF'a (hg—a'),
rae
maRaFa—ma RaACF,s

X= ;
MeRpbyp
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b=40 cM; bp=40—14=26 cM — ceuenHe, ocrabseHHoe TPyOOi K NMPOMYCKa
aHKepPHOH THTH;

h=60 cM; hp=—=h—a=60—5=>55 cM; a’'=>5 cum;

ma=1,1 — npy KosHYyecTBe CTepXKHell B ceueHuH meHee 10;
me=1,0— npu ToMmuuHe saeMenta meHee 60 cM;
my=0,95— ans uaru6aemoro sjemeHra, apmatypn Kjaacca A-III mpn-
KOJIHUecTBe CTepXHell B ceueHUH MeHee 10;
R.=R, c=23750 xrc/cm?— a1 apmaryph Kaacca A-IIT;
F’,— npuaumaem paBHHM 0,2F,;

x=1,1-3750 (Fa.—0,2Fa) /1,0-135-26=10,94F,;
1,15-1,0-1,25.0,95- 1928000=1,0-135-26-0,94F. (55—0,5-0,94F.) +
+1,1.3750-0,2F, (65—5);
2632925=!181467Fa—1550,72F§+41250Fa;

F2,—143,62F .+-1697,87 =10); '
F.=71,81—y5156,68—1697,87=71,81—58,81=13,0 cm?.

40 x==0,94-13=12,2 cM>2a"=10 cm.

F,=0,2-13,0=2,6 cm2.
%N [Ipunumaem: Fa=4 g 22=15,2 cuM?;
= i Fla=2@ 14=3,08 cM®.
r [pousBofuM pacder MpodHOCTH HAK-
q ) x JIOHHOTO CeUeHHsA 10 MoNepeyHoir cHjie
S Qp=30,85 1c.
Fy | PasMepn cedeHHsi JOCTAaTOYHBl 0pH
“ | & YC/IOBHH
| | kuncnmQp < 0,25Mm63Rup by, ho;
g : 1,15-1,0-1,25-1,0- 30850 <

<0,25-1,0-135-26-55;

o - 44346,87<48262,5 xrc — ycloBHe BH-

I\ IOJIHEHO.
Fa Ilpr ompejelleHHH MOMEpeYHOA apma-
fTypH Bce KO3(QGHIHEHTH H  DAacyeTHhIC
CONPOTHBJEHUSI OCTAIOTCSl T€ XK€, UTO B
Puc. 14. IlonepeuHoe ceueHne peG- ]T)acqe're NPOYHOCTH NaHEJH aHKePHOH IJIH-
a Keje300eTOHHOH aHKEepPHOH ILIH- :
’ THL AN pacueTa npoqgocm 2=<0,75-2-1-10-26-552/1,15-1,0X
% 1,25-1,0-30850=26,6 cm.

Ilpunumaem =20 cm.
(1,15-1-1,25-1-30850) 2= (2¥2-1-10-26-552-1,1- 29007 /20) %;

x=1,96 cm2.

Tlpunumaem Fx=2@ 12=2,26 cm2.
TlpoBsepsiem ycioBHe maRa.xFx/u=meRpb /2;

1,1-2900-2,26/20>1-10-26/2;
360,5>130 xrc/cM — ycJ0BHe BHIIOJHEHO,

cjeRoBaTeabHo, Fx=2 @Qi12=226 cm2,
Jnana ygactka 6asKn ¢ HaKJIOHHOH TPeIlUHON

co=Y2-1-10-26-552-2G/1,1-2900-1,96=71 cm.
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IlpousaBonuM pacder NUIMDHHBI PAcKPHTHS TpeWIWH (BTOpOe NpefesibHOe COCTOsI-
nue). KoabounuenTst %, C,, 7 Te e, 4TO B pacyeTe PACKPHTHS TPellMH NaHeaw

aHKePHOH MJIHTHL.
2=55—0,5-12,2=48,9 cm;

1928000 — 9594 Krc/cM?;

" 152489
15,2
= " =0,0 ;
26-55 !
d=22 mu.
gr=1-1,3-1 25940 704 100.0,01)y22=0,17 mm<<0,24 mw.

2000000

ITo npyruM ceueHusM KOHCOJMH pe6pa aHKePHOH IJIMTHI CTATHYECKHE DacyeTH H
pacueTsl MPOYHOCTH H PACKPLITHA TPELIHH BHIOJHSIOTCA aHAJIOTHYHO.

NPUMEP 4

PACYET APHYAJIBHOIO COOPY)XEHHA THINA «BOJIbBEPK>»
NPH JIHILEBOHW CTEHKE M3 METAJIJIHYECKOTO HINIYHTA
C AHKEPOBKOMW 3A )XEJIEBOBETOHHYIO AHKEPHYIO CTEHKY

HUCXOOHBIE HAHHBIE [IJi51 PACUETA

Pacuetnniii yposenb sojsi 0,00.
YpoBeHp Boan 50%-nof obecnevenHocTH 0,4 M.
OTMmeTKa JHHEH KOpZoHa mpuyaia 2,80 m.
OrMeTka AaHa y mpuuanaa —15,0 m.
HopMatueHBE 3KCRIyaTallHOHHBIE HArPY3KH:
PABHOMEDHO pacupejiesieHHasi B NPHKOPAOHHOHK 30He g"= (2--4) tc/M?;
B MepexofHOA — ¢¥; =6 Tc/M2,
B THIIOBOH — g%3=10 Tc/M2.
Ucxoanas (pacuerHas)) BBICOTA BOJHH 00€CIEYeHHOCTHIO B cHcTeMe p==1% TIipu
mropme 4%-HOH oGecmedeHHOCTH B pexume 1 pas B 25 Jer — Aas  COOpyXKeHHS
BeicoTolt 2,8-4-156=17,8 M<C20 wm, III kaacca kanutamphocra h;,,=1,6 M npa cpea-

Hefl JJMHE BOJHH Ay, =A=105 M. (YuuTHBaeIcsi B pacueTe ¢ y4eTOM IIOJOBHHH

OpAMHATH HHTEHCHBHOCTH [aBJIeHHs 3a CUeT AeMO(UPYIOILero BJAHSHHA COOpyXKe-
HHsI, CKOPOCTH KOJie6auusi YPOBHSI 32 CTeHKOR.)
CkopocTtb Berpa ofecneueHHOCTBIO 2% 32 HaBHrauWHOHHHK IEPHOX B HAIpaBJe-
HHH ¢ Gepera B aKBaTOPHIO MepNeHIHKYJsPHO JMHHH KopjoHa W,=36 M/c.
Pacyernne NOKa3atejH C(OINPOTHBJEHHS C/JBHTY TPYHTOB 3aChiIKH H OCHOBAHHS
COOpyXKeHHsI AaHH Ha puc. 1 (AAs pacuera no NepBOH H BTOPOH TIpyNnaM IpPeIelib-
HBIX COCTOSIHHM)

MartepnaJsbl KOHCTPYKIHE COOPYXKEHHS:
JHIeBasi CTEHKA H3 METAJJHYEeCKOro IIMYHTA SNOHCKOA MOCTaBKH KOPHITHOrO MPO-

¢uasa tuna FSP=VI, .
aHKepHas TATa KPYIJIOTO CEUeHMsi H3 YIJIEPOAHCTOH crajiu Mapkn BCrtduc2;
aHKepHast CTEHKA W3 Kejie306eTOHHOTO NPH3MATHYECKOro NIIyHTa, MapKa GeToHa

300, c apmMHpOBaHHeM cTajbio Kiaacca A-IIL

PACYET YCTOMYHMBOCTH M ITPOUYHOCTH
(PACUET I1O NNEPBOM T'PYIIIE IIPEJEJIbHbBIX COCTOSIHUY,
110 ITIOTEPE HECYIIEHW CIIOCOBHOCTH WJIKM HENMPHUIOOHOCTHU
K 3KCIVIYATALIUH)

Pacyer JuLEBOH CTeHKH rpaoaHaJuTHYECKUM METOAOM BHNOJHEH Ha pHC. 1—3.
OTMeTka Kpel/ieHHsi aHkepa (--1,0 M) mpumfTa Ha 0,6 M BHIUle CTPOHTENLHOrO
ypoBHs 50% -HOH oGecneueBHOCTH.
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B coorBercTBHM ¢ yKasanuaMu n. 20.17(16.17) macrosiiero Pyxosoicrsa. ~IpH
HAJHYMH Yy CTE€HKH BOJIHBL BbICOTOH Gonee 1| v [cMm. Takxke n. 13.27(8.18)] pacuer
TPH OCHOBHOM COUYETAHHHK HArpy30K BHIIOJHAETCH B ABa 3Tana: Ha NaBJIeHHe TPYHTA
¢ y4yeToM BpPEMEHHBIX HArpysoK W ¢ JONOJHWTENbHOW HATPY3KOH OT BOJHOBOIO BO3-
JAeHCTBHS.

Opaunatel 5MOPH 4KTHBHOTO JaBJeHdst (CM. CYMMAapHYIO 3MIORY AaBJeHHsA Ha
puc. 1) onpeaensem no popmylne

H 5 .
=g, + 3v] hjJhg — Chge,

112 hg B Age onpenesienn N0 TabJ. 18 HacTosmero PYKoBOACTBA sl COOTBETCTBYO-
uHx yraos ¢y u 0=0,5¢:

V428 M 0,=2:0,23=0,46 Tc/M2;

V 0,0 4 6, = (2+1,8-2,8) 0,23=1,62 Tc/M?%;

V—02M . o =(21418- 2,8+1,1- 02) 0,23=1,67 1c/m?;
o, = (4+1,8-2,8+1,1-02) 0,23=2,13 1c/M?;

V—130 M o, =(4+18-28+1,1-13) 0,23=537 tc/m2;
Oy == (4+1,8-2,841,1-13) 0,48—2-1,31 =858 Tc/M?;

V179 M  64=(4+1.8-2,811.1-17,9) 0,48—2-1,31 =11,17 Tc/m2;
0, = (4-+1,8-2,84+1,1-17.9) 0.27=7,76 Tc/M%;

V2Ll M o,=(4+18-2841,1-179+115-3.2) 027=875 c/w?.

o,=(4+1,8-2,841,1-17,9+1,15-3,2) 025 81 TC/M?;
V—24,0 M 0g=(4+18- 28+1,1-17,9+‘1;15-6,1) 0.25=28,94 tc/m2.
OpauHaTH 3010PH MACCHBHOIO AABJIEHHS (CM, CYMMapHyKO 3MIOPYy AdaBJieHus Ha
puc. 1) onpefeasem Ho @opMyJae

H ~ -
rie Ay H kpconpenesens no 1aba. 20 Hactosinero PyKoBoJACTBa AJs COOTBETCTBYIOLIHN

yraoB @ u 0=g¢;:
V—150m Op
V —16,0 M 0
V—-179 u 0
P
[\
a

=0,
=1,1-1.2,5642.3,95=10,72 tc/M?;
=1,1-2,9-2,56+2.3,95=16,07 Tc/m?;
1,1.2,9-6,48==20,67 1c/M%;

V21,1 M (1 , 1-2,9+1,15-3,2) 6,48=44,52 Tc/M2;
= (1, 29+1 15 -3,2) 7,33=50, 36 TCc/M2;

V_240m o,=(11-29+1,15-6,1) 7,33= 74,80 Tc /M2,

“OpnaunaTtel 3MI0pH  BOJHOBOTO XaBneHus onpefeaseM mno CHull .I1-57—75

Il 58—76
H PYKOBOACTBY “BETJ - | /IYOMHa NMOOWBH BOJHH IpPH MOAXOAE K CTeHKe

n==-—h cos gi— k; cth kH cos? ot,’

rae hy o =1,6 M; A=105m; H=I5 u;

cos ot=—1 — TIpH NMOJX0A€ K CTeHKe MOJOUIBH BOJHbI;
p= 20 _2:314 _ 508
) 165
cth kH =cth 0,0598-15=cth 0,897 L =140,
th 0,897

n=—1,6(~—1)—0,5-0,0598- 1,62 1,40 (—1)2=1,49 m.

3HayeHHs BOJHOBOTO JaBJeHHs Ha ray6une (taba. 1 CHull II-57—75):

0=V 0 p=0;

Ne=V—149 M p=—yn=—1,0-1,49=—1,49 1c/M%;
0bH=V —75 ™ p=—kgyh=—10,75-1,0-1,6=1,20 1c/M2;
H=V —150 m p=—Roph=-—0,67-1,0-1,6=1,07 Tc/M2,
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Puc. 3. T'padoanaiuThueckuii pacueT /HIEBOA CTEHKH GOJbBepKa Ha 0CO60e COYeTaHHEe HATPY30K (C YU€TOM CEeHCMHYECKHX BO3/eHCTBHH):

a — OCHOBHble OTMETKH C PacyeTHOH cXeMbl pHc. 1; 6 — ceACMHYECKOe NaBjieHHe BOAM, 8 — CyMMapHas SHOI0pa AaBJEeHHs OT TPDYHTa, BpeMeHHHX parpy3OK H celHCcMHYeCKOoro
AAaBJICHHUA BOAB, ¢ — pacyeTHas CXeMa Harpysok; O — B2DEBOUHBbIH MHOrOYIOJBHHK, € — CHJAOBON MHOTIOYTOJbHHK



rie sHaueHns Ko3(h(HUHEHTOB kg U ko UpuHsTH 1o rpadukam (puc. 5 CHulIT 11-57—75)

Lo_ 105 h 16
H

B 3aBHCHMOCTH OT OTHOLUCHHI =7 0 — = = = 0,015.

18 A 105
OpaxHaTH 5MIOPH BOJHOBOrO AaBJeHHsi AJ1A COOPYXKeHHA Tuna «6O/bBEPK» B
COOTBETCTBHH ¢ YKaszauusMu 1, 13.27(8.18) nacrosimero PYKOBOACTBA NPHHHUMAIOTCH
yMeHbLICHHHIMH B 2 pasa (CM. sMIOpYy BOJHOBOIO J4BJeHHs HA PHC. 2):

V—1,49 m p=—0,75 tc/m?;

V_75m  p=—060 1c/M2

V—150 M p=—0,54 Tc/M2.

B pesyabTaTe CTATHYECKOTQ pacuera JHUeBOH CTeHKH Ha 1-M sTame NpH NOrpy-
MeHuH [0 V —22,7 M nojydeHH youims Mmax=147,56 T¢-M/M u R;z=29,0 Tc/m.

B cootBerctBru ¢ Ta6a. 1 CHull 11-23—81 Ry=Ryn/Vm (Ryn— TNpenesn TeKydyecTH
craag), llnyar FSP VI-L anouckoii noctaBKku.

Wa=3820 cm3 — gas | nor. M. Hlnysr ©3 craam Mmapku SY-40, Ryn=

=4000 krc/cM2=40 krc/mMm?,

B coorBerctBuH ¢ Ta6a. 2 CHull 11-23—81 ans cranu c npeienaoM TeKyuecTH
cebiile 39 krc/MM? Yy ,=L1

Pacdernoe conpoThpiesne Ry=4000/1,1=3630 xrc/cM?.

YcJi0BHe NPOYHOCTH HA HEACTBHE H3THGAIOUIETO MOMEHTA

kancnm M/ W < Ry¥e,

rie M=m.Mpnax=0,65-147,5—=95,88 1c-M/M;

me=0,65—mno Taba. 23(9) wuacrosimero PykoBonctea pas rHOxoi

CTEHKH H 3acChillkH ¢ @ > 35

Ye=1— Ko3ddunresT ycjaoBufi paboTH;

ka=1,15; nc=1,0; n=120;, my=u,90—B COOTBETCTBHH ¢ YKa3aHHAMH

n. 13.16(8.8) u Taba. 13(3) Hacros-
utero PykoBoxctBa a4 cooDyKeHHs
III kjacca KanHTaJbHOCTH M OCHOB-
HOTO COYeTaHHs HarpysoK.

1,15-1,0-1,25-0,95-9588000,/3820 < 3630- 1,

3428 <3630 xrc/cM? — ycaOBHE BHINOAHEHO.

Ha 2-M sTame pacyera ¢ yYyeToM BOJHOBHX BO3JEHCTBHIl NpH NMOTPyXeHHH LINYH-
Ta KO OTMeTEM —22,7 M NOJyUeHH YCHARA Mmax==178,75 Tc-M/M u Ra==35 1C/M.

ITo n, 20.17(16.17) macrosmero PyxosofctBa M=m:[Mmaxs—Mmar (1—12c) ] =
=0,85[178,75—147,5(1—0,65) ] =1108,06 Tc-M/M.

YcnoBHe RPOYHOCTH:

1,15-1,01,25-0,95 - 10806000/3820<3630-

3863,0<| 3630 Krc/cM? — yCJOBHe He BbIHOJHEHO.
YBeauuuBaem NOTpy3KeHHe mNyHT2 K0 V —22,9 M. Ycunsa Mmax=170,0 tc-M/M
1 Ra==34 1c/M.

M=0,85[170,0—147,5(1—0,65)] = 100,62 Tc-m.
1,15-1,0-1,25-0,95- 10062000,/3820 < 3630- 1

3597,10<< 3630 krc/cM%—ycioBHe BHIIOMHEHO.

Pacyer Ha ocoloe codeTaHHe HAarpy3oK C Y49eTOM CeHCMHYeCKHX Bo3JdefcTnuil
BBIIOJIHSIETCA C AONOJHHTEJABHHMH TpeGOoBaHHSAMH paszi. 5 raasw  CHull II-7—-81
(cM, pHc. 3). .

- laBneHne TpyHTa Ha CTeHKH Onipefelisercsi no MeToxy KyJsiona ¢ BBeAeHueM B
GOpMyJIHl Yraa & OTKJOHEHHsI OT BEDTHKAJH PaBHOAeHCTBYomeR ceACMHYECKOH CHIH
H Beca o6beMa IpyHTa.

Op}lHHaTH 3MOPHI AKTHBHOIQ H NACCHBHOI'0O AABJIEHHUSt npn ropusou'ra.nbuom Ha-
23 3axas Ne 462 353



npasJeHu CeACMHYECKOTO BO3NEHCTBHS /I BEPTHKAJILHOA CTEHKH H OPH3OHTANb-
HOMA NOBEPXHOCTH TPYHTa OfPENeAINTCS COOTBETCTBEHHO MO (POPMysiaM:

qc=(q:’{ + XV eq—CRac;

> - ~
G =hcpSyihi+ chpg,

rie Rea= cos® (p—¢) —
cos & cos (6+¢) (1+Vz)2
A= cos? (p—e)
o=

cos € cos (6-+¢). (l—}/z")-
ezt sin (@—e¢) sin (p-+6)
cos (6+¢) ’
g=arc tg AK, — aJs rpyHTa ecTecTBeHHONl BJaXKHOCTH,

g=arc tg _Wosst 1) AK, _ paa sopomactumenHoro rpywra;
Yeas

Aac = 2}"}:1-1;
Y pe =2V hep.
Insa pakiona ceitcmuynocTu 8 6amios A=0,2; K;=0,25.

OnpefenseM OPAHHATH 3MOPH AKTHBHOIO AABJEHHA:
or V+28m no V0,0:

@=36% §=0,5 ¢;=18";
g=arc tg 0,2-0,25=2°52";

sin (36°—2°52) sin (36°+18°) __ 0,547-0.809 __, 474;
cos (18°+2°52’) 0.934 ’

_ cos? (36°—2°52') 0,8372 = 0.264:
;‘ca— ks =V, ’
cos 2°52” cos (18°+2°52°) (1+¥0, 474)% 0,999-0,934-1,6882

V 428 M g.=2-0,264=0,53 tc/m?
V0,0 M g.=(241,8-2,8) 0,264=1,86 1c/M%;
ot V0,0 10 V —I13,0 M:
@, =36% 6=05¢,=18

2=z

g==arc ig ,l-_lljlj_l_ 0,2-0,25==5°27";

sin (36°—5°27') sin (36°+18°) _ 0,508-0.809 __ 44g.

cos (18°45°27') 0917
Aea= cos? (36°—5°27") - 0.861° =0,292;
cos 5°27’ cos (18°+5°27’) (1+470,448)* 0,995-0,917 - 1,6692
V0,0 u ge=(2+1,8-2,8) 0,292=2,06 1c/M?;

V02 M ge= (2+1,8- 28-|—1, +0,2) 0,292=2,12 Tc/m?;

ge= (4+1,8-2,8--1,1-0,2) 0,292=2,70 Tc/um?;
V—130M  ge=(4+1,8:2,8+1,1-13,0) 0,292==5,82 1c/u?
o1 V—130mM g0 V —17,9 M:

g;=18% 6=05¢; =0 ¢;=21c/M%
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e=—arc tg ‘.:# 0,2-0,25=5°27"
0217-0454_ _ 1 100.

sin (18°—5°27') sin (18°4-9°)
cos (9°45°27') 0,968
cos? (18°—5°27) - 0,9762 —0.568:
cos 5°27' cos (9°45°27") (1+70,102)2 0,995-0,968- 1,319?
ac=210,568=1,51
V—130 M  ge=(441,8-2,841,1i-13,0) 0,568—2-1,51 — 10,24 Tc/M?
V—179 M  ge=(4+1,8-2,8-+1,1.17,9) 0,568—2.1,51=13,3C 1c/M?
ot V—17,9 M 10 V —21,1 m:
¢=32% 6=0,5¢9,; =16
e=arc tg ..%ST—-H_. 0,2-0,25=>520";
_ sin_(32°-5°20) sin (32°416°) _ 0449-0.743 _ a5
cos (16°+5°20") 0,931 T
= 6,894 =0,338;
0,996-0,931 - 1,598¢

_ cos? (32°—5°20")
® " cos 5°207 cos (16°+-5°20") (1+70,358)?
V —17,9 % ge=(4+1,8-2,8-41,1-17,9) 0,338=9,71 1c/m?;

V 2Ll Ge=(4+18-28+11179+115-32) 0,338=10,95 ¢/mM2

HHXe V w~21.,
?; —34; 6=05 @; =17% £=>520"
sin (34°—5°20") sin (34°+17°) _ 0,480-0,777 —0.403:
cos (17°4-5°20") 0,925 e
cos? (34°—5°20") - 0.8772
cos 5°20' cos (17°45°20") (1+70,403)? 0,996-0,925-1,6352

2=

=0,312;

;uca
v —21,1 M ge=(4+1,8.2,841,1-17,9+1,15-3,2) 0,312=10,11 Tc/m2;
V —240 u Ge=(4+1.8-2.8-1,1-17.941,15-6.1) 0,312=11.15 1c/m2

OnpenensieM OpAHHATH 3MOPHl NACCHBHOrQ A2BJEHHS:
or V —15,0 M 10 V —17,9 m:
¢=18% 8=0,75 ¢,;=13°30"; c; =2 Tc/M% £=5727"
0,217-0,522 =0,120;

o+ _sin (18—5°27") sin (18°413°30")
cos (13°30/+527) =" 0946
Aep—= cos? (18°—5°27") _ 0,9762
cos 5°27’ cos (13°30'+5°27') (1—¥0,12002  0,995-0,946.0,6547
=2,366;

Ape=2V2,366—23,08

—150 M ¢ =0;
—16,0 M g, =1,1-1,0-2,366-+2-3,08=8,76 Tc/M?

23+



V —179 M g]=1,1-29-2,366+2-3,08=1371 1c/u%;
or V —17,9 M a0 V —21,1 m:
Sq1 =32°% 6=0,759 =24°; e=5%2(,

o+ sin (32°—5°20") sin (32°424°) __ 0,449-0.829 _ , 07.
cos (24°+5°20") 0,872 e

cos? (32°—5°20) _ 0,6942

;\Cp = - =7,643;
cos 5°20" cos (24°+5°20") (1—V0,427)* 0,996-0,872-0,3472
V —179 M g=1,1-29-7,643=24,38 Tc/m?;
V 2Ll M g.=(1,1-29+1,15-3,2) 7,643=5251 1c/m?;
HHxXe V —21,1 M:
@;=34% 6=0,75¢ ;= 25°30'; ¢=5°20';
ox__ _ sin (34°—5°20") sin (34°425°30) _ 0480-0,862 _ 4 q9.
cos (25°30"+5°20") 0,859 T
Aep= cos? (34°—5°20") - 0,8772 —9,601;

cos 5720’ cos (25°30'5°20°) (1—10,482)2 - 0,996-0,859-0,3067
V -2LLM go= (1,1-2,9+1,15-3,2) 9,601 =65,96 1c/M?
V —240 M gi=(1,1-2941,15-6,1) 9,601=97,98 tc/M2.
OpauBaTH 30I0pH ceficMHYECKOT0 JaBJEHHA BOAM OHpeAeadaiorcs no gopmydae
. ~p=AK1‘Vale¢,

rie P=1— aJa oTHOMEeHHs [/h>>3 (/ — paccTosiHye MeXAy COOPyXNeHHEM H
NPOTHBOMOJIOXKHBIM €My OeperoM});
Ya==1 Tc/M3— 06DEMHLINl Bec BOAHI;
A=15,0 M— ray6HHa BOJAH Yy COODYXEHH:I;
D=R-—nmno rTaba. 13 CKInH [I-7—81 B 3aBHCHMOCTH OT OTHOCHTEJbHOMH
ray6unn z/h. Ha raybmne  0,1h=0,1.15=15 u; 0,2h=30 w

HT I
p=0,2-0,25- 1915R - 1=0,75K.
Ha ray6une 1,6 M p=0,75-0,23=0,17 1c/M?;
30 M p=0,75-0,36=0,27 1c/M?;
45 M p=0,75-047=0,35 1c/M2;
6,0 M p=0,75-0,565=0,41 1c/M?;
75 M p=0,75-0,61=0,46 Tc/MZ;
9,0 M p=0,75-0,66=0,50 Tc/M>;
10,5 M p=10,75-0,70=0,53 Tc/M2;
12,0 m p=0,75-0,72=0,54 Tc/M%;
13,5 M p=0,75-0,74=0,566 Tc/M2;

15,0 M p=0,75-0,74=10,56 Tc,/~"
Pe3ynbTaThl CTaTHYeCKOTO pacuera HA ocoboe codeTaHhe narpysok: Mmax=
=202,5 Tc-M/M, R,=38 Tc/M npH raybuxe mnorpyxeHus umyHta ao V —28,0 M,
TlogcraBisieM B ycaoBWe MPOYHOCTH 3HauesHs: Ry=1,15;, nc=909; n=1,25;
my;=0,95-0,856=0,8 {cm. Tabn. 13(3)]. )
M=m; Mnax=10,65-202,5 = 131,63 1c-M/M.
1,15.0,9-1,25-0,80- 13163000/3820 << 3630 xrc/cm2;
3566,4 <3630 Krc/cM? — YC/IOBHe BHIOJHEHO. C
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Hononnute/ibHyo raAyGHHY MOTPYIKEHHS HINYHTA HA 3aUleMJeHHe OnpefefsieM H3
pacuera ¢ yueTroM BOJIHOBHX BO3JefCTBHI No ¢opmyde (cM. pHc. 2) .

,

A= EP

Q[lq;{+2hi7;l‘}\p+c;~pc"t'¥”a+ Calae]

KoppexTupyeM 3HadeHHe cuam 17, BeAnuMHy KOTOPOH ollpelenseM Mo 3Miope
naBienHs (puc. 2,6) mexnay orMmerkamu —22,0 m w —22,9 M. P;;=47,92 1c. CHH-

MaeM 3HayeHHe EI; =124,11 Tc/M ¢ CHIOBOTO MHOrOYroJbHHKA NpDH 3HAYCHHH CHJIH
P17=47,92 tc (puc. 2,¢). DBepTHkaneHass wHarpyska ¢ OeperoBofi CTOPOHH Ha
V —229 M q;‘+27:‘h,=4+1,8-2,8+1,1-17,9-]—1,15~5,0=34,48 TC/M2; TO XKe CG

cTOpoHH Mopsi: Zy;'t;=1,1-2,9+41,15-5,0 =894 Tc/m2.

124,11

Torpa At=
2{34,48-7,33—8,94-0,25)

=0,25 m.

ITpunuMaeM OTMeTKY NOTpYKeHHs HH3a mmyH1a —23,1 M.

ONPEJEJTEHUE NHAMETPA AHKEPHBIX TAT

Mlar npunar 2,0 m (war woyaTEe — 0,5 M).
Tary pacnosIoKeHbl TOPH3OHTANbHO IPH KpelJieHHM 332 aHKepHBle CTEHKH,
TIpou3BOLMM pacueT IPH OCHOBHOM COYETAHHH HATPY3OK,
PsjoBHe TsArH PacCYMTHBAIOTCH Ha ycuiue R.=29,0 1¢/M:
Ry =m.R.l.=1,5-29,0-2,0=87,0 Tc;

da=l’l3]/M1_Ra_'_ —1.13 1,15-1,0-1,25-0,95 - 87000 —877 cu,

vYe €OS € 2190-09-1

rae a=0,
my=0,958 — no taba. 13(3) macrosmmero PyxoBoncTea;
Ry,=Rn/ym— o CHull 1I1-23—81, Ry=2300/1,06=2190 xrc/cm?;
yc=0,9—no ta6a. 6 CHull 11-23-—-81;
Ryn=06,==2300 xrc/cm? —no T'OCT 380—71 mas cramm mapku BCt3cn mpu To1-
mune npoxata 40—100 mum;
TArH TyMGOBOrO MAacCHBA pPACCYNTHBAIOTCH Ha ycHiIHe Ra+Eums, rie Egys=
NH
=% (14 2\
L, {1+ A ‘
IlTsaproBHOE ycHAme ompelenasercs mo ykasanmam raasu CHull II-57—75 or
pacueTHOro cyaHa BojousMemendeM D=75 THC. TC, HanGOJbied AMHHON Ly o=
=242 M, ¢ 60KOBO# mapycHOCTbIO mOpoxHeM F, =5020 M2

[Tonepeunas cocTaBJA0MIasA HArpPy3KH OT AEHCTBHA BEeTpPa Ha CYAHO

R,=75-10"F, W2y,

rae Fy=F  —F>="5020—580=4440 M
Fo=hyL =2,4-242=580 m2;

«=2,8—04=24 M (0,4 M — BO3BHILEHAE CpeXHero YypoBHa BOAH 50%-uoit
obecieyeHHOCTH HajA HyJeM);

L=Lys=242 M;

Wy =36 M/c~— cM. HCXQIHBE NAHHHE;



0 0x=0,5 — ko3®¢uuuent no tabn. CHull 1I-57—75 aas cyawa nausoin  Gosee
00 m:
R,=7,5-10"5-4440-36%-0,56=215,78 rc.

Cuna, BocipHHHMaeMas OfHOA TymGoiR,
Ry

N= —————————1
n sin a cos B

rae n==6—yycsio paboTawlux TyM6 NpH ajuHe cyaHa 250 m;
a=30° 1 §=40°— yran HakaOHa wWBapToBa NPH TyMOe Ha KODJAOHe U CYAHe TO-
poxHeM;

= ﬂs__ =939 1c
6.0,5-0,766 T

Tlpunnmaem TyMGy Ha ycuane 100 Tc,

BAapPTOBHOE YCHJAHE B TOPH3OHTAJbHOH INIOCKOCTH, NepNeHAHKYJspDHOe JHHHM
kopaona, N'i=N sin a cos p=100 sin 30° cos 40" =383 1¢ — aaa Tym6u na ycu-
aue 100 Tc;

z2=1,84-0,4=2,2 M— paccTOsiHHe OT aHKepa A0 WBApTOBA;
1, =1,0415,04-0,67-7,9=21,3 M— paccTosiHHEe OT aHKepa A0 pPaBHOZeficTByOmEdH nac-
- CHBHOTO JAdBJEHHS;
L.=7.0 M— ajuHa TyMO60BOro MaccHBa;

_ 383 22\ _ )
Epe= ‘7,6“( 1+§1_,3—) 6,03 1¢/M;

R,=15 (290+6,03) 2,0=105,09 1c;

_ 1,15-1,0-1,25-0,95-105090 _
= 1,13"/ 515000 =9,64 oM.

OcHOBHOE cOYeTaHHe ¢ JAONOJHHTEJAbHOH HArpyskofi oT BO3AEHCTBHS BOJH
Ry =mym,Ral:=0,9-1,5-34,0-2,0=91,8 7c;

/ T15-1,0-1,25-0,95 91800
a= ,13 > 2 . 2 = M.
i 4 219009 901 cx

Oco6oe coyeTanne Harpy3ok
Ra, - nlaRala = 1,5 38,0 ‘2,02 1 14,0 TC,

1,15-0,9-1,25-0,8-114000 -
da=1 ‘l/ L » B y — 4 .
y13 3190.0.0 8,74 cMm

TlpuHHMaeM B KOHCTPYKUHH JHAMETD AHKEPHHIX TAr da=90 MM.

KoHiesoii oTpe3ox aHkepHOH TATM (INHJbKA) c pesb6oil noA rafky noaGHpaercs
[0 BHyTpeHHeMY IHaMeTpy pesbObl, KOTOPHH He A0JKeH OHITh MeHblle AHAMeTpa
d, ocuoBHOrO cTepXkHs TArd. C yuerom rpananux 6oatos u raex no 'OCT 10602—72
NpHHHMAaeM JHaMeTP WNHALKH dy=100 MM.

PACUET PACHPEINEJIMTEJ/IBHOIO ITOSICA
1 OETAJIEN EI'O KPEIVIEHHA

Pacuer BHMOAHAETCS AJ OCHOBHOrO COYeTaWHs Harpysok. IlpousBepem pacuer

pacnpenenme.nbﬂoro nosica.
Banku pacnpeAesIHTeAbHOro Nnosica B NpelieilaX CeKIHM HeNpepuiBHW H COCTapJe-
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HE OyTeM cOeliHHEHHs cBapkoR. Harpyska nHa 6ajiky nepejaercsa 0601TaMu B BHIE
COCPeOTOYEHHBIX CHJL.

Kpenuesne npHHATO NO cxeme puc. 1,a npua. 4 k HactoameMy Pyxoojcray.
Pacyernnit H3rnbalolluii MOMeHT

M, =008k nmamaR.1,2=0,08-1,15-1,0-1,25-0,95-1,25-29,0-22=15,84 1c-M.
Heo6x0auMu#i MOMEHT CONPOTHBJEHHS
W=M,/R,,

rae Ry=Ryn/im =2500/1,06=2380 xrc/cM? — ans crann mapkw BCt3ncé nmpu rtoa
1iHHe npoKata o 20 Mm;

W =1584000/2380= 666 cm>.

IMpunnmaem 2 wseanepa N30 ¢ moMeHTOM comporusienns W=2-387=774 cm3

IlpoBepstem npousocTy wBeadepa N30 Ha fAeficTBue NONEpeYyHOH CHJAN H3 ycJO-
BUA

1=0Q; §/It=0,5-32670-224/5810-0,65 =969 xrc/cm*<R;,

rae  Q;=0,33 kutcnmymaR.la=0,33-1,15-1-1,25-0,95-1,25.29,0.2=32,67 Tc —
pacyeTHasi NONepeuHas cHAA;
S, I, t — COOTBEeTCTBEHHO CTATHYECKHiI MOMEHT, MOMEHT HHEPUHH H TOJIHIHHA

creHky wBeMiepa N30 no F'OCT 8240—72;
R (=0,58R y=10.58-2380=1380 xrc/cm?,

YciaoBHe BBHITOJHEHO.

[TpuHrMaem pacnpeleNuTeAbHHH nosic #3 ABYX lusejsepos N30.
ITpou3BouM pacder GOJNTOB KpENJIEHHS,

Boatw KpenjieHHs mo npuHATOi cXeme (cM. puc. l,a npua. 4) Ganxu pacfipeje-
JIHTEIBHOTO N0SCa BOCIPHHHMAIOT YCHJIHS

=05 kncnmumaR1,=05-1,15-1,0-1,25-0,95-1,25-29,0-2=49,5 c.

Huamerp 6oata u3 craau mapku CT3cn no BHyTpeHHed pesbbe

? — s
dp=1,13 ]/~R_' =113 ]/_1220_0_ =537 cM=53,7 uM.

2190

INpurnmaem 6ot M56 ¢ BHYTPeHHHM AHAMeTPOM pe3bOh 51,7 MM.

BunoJHseM pacuer I0AKAAJAKH HOA TaiiKy aHKepHO TATH.

B coorBerctBun ¢ TOCT 10605—72 nas pe3bonl d=du=100 MM paamep rafiku
S=145 cm; D=16,2 cm; D;=0,95S=095-14,5=13,78 cM; R;=0,6 D;=6,89 cm.

JduaMerp oTBepcTHS B HOAKNAAKe d;-—d—}—Q MM == 100+2—~]02 My=10,2 cM; r;=
=0,5d,=5,1 cm.

Onopnas nJjomlajb raiilku Ha mnoAKJagke F =n(Rf—r§) =3,14(6,892—5,12) =
=67,39 cM2.

Pa36uBaeM ONOPHYIO IJOMIANb HA YETHIPe 4aCTH, KakK NOKa3aHO Ha pPHC. 4.

Ilomans cermenra Fce,—_~0,5Rf (na/180°=sin a); cos 0,5a==ri/R;=5,1/6,89=
=0,74; a=2-42°15"=845"

Feer=0,5-6,892(3,14-84,5°/180°—0,995) = 11,37 cm®.
PacuerHhili npoJieT NoakJIaAKu (ONMOPH-CTEHKH IIBEAJEPORB)
I=du+2 em+ Su==1042-40,65=12,65 cm.
Paccrosinne or uentpa :)prnmocm J0 IeHTpPa TAXKeCTH cerMeHTa

— 4R, sin® 0,5a - 4.6,89-0,672°
3(na/180°—sin a) 3(3,14-84,5°/180°—0,995)

=5,83 cMm
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RoFeer  _ 87000-1137
F 67,39

P2=0,5 (R;—2P1) =0,5(87000—2-14678,6) =28821,4 krc.

Cuan: Py= = 14678,6 xrc;

Hsrubaomui MOMeHT B NOAKJIanke
M=0,25R ! ‘—P\x—P,-0,5r,=0,25-87000- 12,65—14678,6 -5,83—28821,4-0,5-5,] =
=116066,69 Krc-cm.

Tpe6yeMblil MOMEHT CONPOTHBJIEHHS

kancnmgM 1,15-1,0.1,25-0,95 - 116066,69
W= wite A _— * ’ y » » 272,37 3 3.
i 2190 “

L2
Iy

’7{:" ’31@1
Sem| P 1 |oem

L3 1 anl

fuc. 4. Cxema K pacuery noAKAafkd Nok rafky

[lupuna noaxaagku b=D+4 cu= 16,2+4z20 oM.
PacyeTHas WHPHHA NOXKAARKY bp=b—d;=20—10,2=9,8 cm.
Bricora moakaagku

o= Eviz .—6_‘12—'3-2 =6,66 M == 65 MM.
b 98

IMpunumaem pasMeps nopkaagku 230200X65 mM.

Pasmepn nopkjAaixyu non GOATH KPEWJeHHS PacnpelesUTebHOro mosica onpeie-
JAI0TCA aHAJOTHEHO.

TIpousBOAHM pacHdeT XOMYT-TIOABeCKH.

IIpu ocaake TeppHUTOPHH H mPOrube Tiru omopa nociefHed GHKCUPYeTCS XOMYyT-
NIOXBECKOH. YCHIHMe B XOMYT-OABECKe ONpejedsieTcsi W3 YCAOBHA PaboTel TATH HA
pACTANKEHHE C HIrHOOM '

R; M
R}"ﬂ—' T + W ’
rae Rm——2500 Kre/cM” — NOBHLIeHHOe Ha 109 3HadeHHe Npelena TeKy-

yectn i craad mapku BCt3cenm npH Tosmu-

He opokata 40—100 Mm;
=R.l,=29,0.2=58,0 Tc — pacTArupaillee ycHine B aHKePHOH Tsre MNpH

yeJoBHy PaBHOMEPHOTO HATAXKEHHS TAr (Ma=
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F=mnd,2/4==3,14-102/4=78,5 cMm’— IJIOMAAp CEUeHHs1 TATH HA ONOpe (XOMYyT-HOA-

BECKe);
W= Ed_“:'iz w =08,13 cm3;
32 32
2500=58000/78,54+M/98,13;
M=172821,65 krc-cMm.

Haru6alomuii MOMEHT noramaercst napoi CHI: d ‘
CHJIOf Ha onope B XOMYT-NOABecKe H CHJOR Tpe- £
HUsA rafiky no MoxKaajike (puc. 5).

[Treuo mapel cHA [=Hup+O8umnthy=30+
+2846,5=39,3 cm.

Yeuane B XOMYyT-NOJBECKE

P= M -_-1_72@»_5_5 =4397,5 Krc f
l 39,3

Jramerp ceueHHs XOMYT-TOZBECKH — ‘ pp—

d=113 l/ _kanicnmat? '

Rycos a

{
1

| g
rae Ry==2500/1,06=2380 xrc/cm? — pacyetHoe L E
compoTHBJeHHe cTaay Mmapka BCrt3me npu
TORIKHE poKaTa A0 20 MM;
a—26°34’ — vroa Mexay HakJoHHOH uac- Puc. 5. CxeMa K pacdery XOMyT

THI0 XOMYT-NOABECKH H BEPTHKAJIbI0, NPHHIA- NOABECKH
Thi}i KOHCTPYKTHBHO MO HAKIOHY 1 : 2;

d=1,13¥1,15-1,0-1,25-0,95-4397,56/2380 -0,894=1,9 cwm.

[Ipunumaem d=19 mm.

PACYET TYMBOBOI'O MACCHUBA

CocraBasiolide IUBAPTOBHOrG YCHIRS:

NepleHANKYAspHAA JIHHEK KopioHa N,= 100 sin 30° cos 40°=38,3 rc;
napajnesibhas Jduduyu kopaona N,=100 cos 30° cos 40°=66,34 TC;
BepTHKaAbHast N, =100 sin 40°=64,3 1c.

Vcnaus or AefCTBHA IIBaPTOBHON HArpy3XH NepedaloTCs HA LINYHT yeépes NMPHBa-

peHHHe K HeMy, B Npefesnax AJHHB TyMGOBOrO MaccHBa, BepTHKAJbHble APMaTypHHe
CTepXKHH.

[TlpunumaeM pauHy TyMO0BOro Maccupa [=7 M.
HsruGatomuii MOMEHT OT HeliCTBHS COCTABJSIOLIEH IIBAPTOBHOH Harpysku, na-
paJiiiesibHOl JIHHHYE KOPAOHA, Ha OTMETKe BepXxa ummmyHTa (pHc. 6,6)

My=Nyry=0624-1,3=28624 1c'¥.

ATOT MOMEHT moralllaeTca napoil cuaA P B npefenax TymO0BOrO Maccuba (puc.7).
[lnewo maper chn r=2//3=2-7/3=4,67 M; cuna P:=M,/r=8624/467=185 1c.
Cpenusis OPAVHATA KOHUEBOTO Y4acTKa UWIMPHHONA | MOT. M 3MIOPH Iapbl CHA

pr=4P (1—1/1) Jl=4-185(1—1/T7) /T=9,1 1c/n.

HeficTBie BeDPTHKAJbHOH COCTABJAIOMEH WBAPTOBHOX Harpy3KH YacTHUHO rora-
aercs coGCTBEeHHbIM BecoM TyMOOBOrO MacCHBA.
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OmnpenensieM Bec TymM60BOro Maccusa (cM. puc. 9):
P.,=(2,1-1,65-24-1,51,65-5)2,5=483 rc.
BepTukaabHas Harpy3ka ot cocTtapJsioniefi N;H Pc,, NpHXoIAlLAACA Ha | mor. M

TyM60BOTO MacCHEA,
py=={(N,—Pcs)/l=(64,3—48,3) /T=23 Tc/M.

Ny

1 —

4

2,8 0)
5

=

’mr{

0,0

_1_
—

T
HiXBitE

,—+

—
-~ —
(4

+—
-~

Puc. 6. PacuetHas cxema K onpeiejeHHio H3rubGaiomiero MOMeEHTa
B TyMOOBOM MaCCHBE OT [eHCTBHSI COCTABJSIONIEH WIBApPTOBHOM Ha-
IPY3KH, napaJiienbHol JHHHY KOPAOHA

Ot neHcTBHS COCTABNAIOUIE WIBAPTOBHOK HArPY3KH, NEPHEHANKYASAPHOR Junuw
KODAOHA, BO3HHKAeT W3rHOalollHii MOMEHT B NomepeuHoM Hanpanjennn. Ha yposie
rpe6usi MNYHTA NPHMeHHTeABHO K | NOr. M IVIHHH TyMGOBOro Maccuea M3rHGalomufl

MOMEHT
M=N ,r,/l=383-13/7=7,1 tc-M/M.

WV
Py "
05w

—-f 2 Puc. 7. Dmiopa cun TpeHHs, YPaBHOBe-

0,5 ITHBAIONIMX H3rHOaloMuil MOMEHT, Hef-
CTBYIOWHA Ha AJAHHE TYMGOBOrO Mac-

CHBAa B IILTJOCKOCTH, Ha{)aJ[JIeJleOH ad-

HHH KODAOHA

Heob6xomHmMoe KOJHYeCTBO NPHBAPEHHHX K WIMYHTY apMAaTYpHBIX crep}KHeu on-
pedensercs noabopom u3 obeciieueHds ycJAOBHS

kanenmy (P/Fa+M/W.) <CRy,
rae P=p;+p,=9,1+23=11,4 1c/M— pacTsriBaioliee YCHJIHe;
M=T1 1c-M/M;
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F.=6222=228] cm’— njiomlaa, ceuerus NOPHHATOH  apMmatyps,
ycTaHoBaeHHOH Ha 1 mor. M AJMuHH TyMGoO-
BOTO MmacchBa (puc. 8);

Wa=1./(a+0,5d.);
da=22 cM — AHAaMeTP apMaTYPHOrO CTEPIKHS;
lo=F.,a>=2281-21,12=10155,24 cm*;
2=10155,24/(21,14-0,5.2,2) ==457,4 cm?;

Ry=12800/1,05=2670' xrc/cm> — pacueTnoe CONDOTHBJIEHHe CTajqW Mapku
BCr5ne npu toamune npokara 20—40 MM,

2’

=y
,3
- M}

\'\
o
Ty

ol

0,422

Puc. 8. PacueTHas cxeMa X ONpeRGNeHHIO KO/JKYeCTBA apMartyp-
HBIX CTepxkHel, NepelalOUIHX YCHJIHA OT TyMGOBOrO MaccHBa Ha
LHOYHT

1,15-1,0-1,25-0,9(11400/22,81 +710000/457,4) = 2655 < 2670 krc/cM? — ycJoBue
BHITOJIHEHO.

Hazxcrpofixa paccunThiBaeTcsi Ha Harpysky P OT BO3MOJKHOIO HaBaja cyAHa MpH
WBapTOBKe H Ha Harpysky E, OT aKTWBHOro AasjeHus rpyHta (puc. 6,a). Wsrnbatw-
wuil MOMEHT OT AAaHHBIX Harpy3oK ONpeRe/geTCA B CedeHHH Ha OTMeTKe rpeGHs HIMYH-
Ta 4 JoJKeH OLITh BOCHPHHAT ADMATYPHHMH CTEPXKHSMH, NPHBapeHHLIMH K IINMYH-
1y. [Inowans ceueHus APMATYPHRIX CTePXKHEH onperensercd NOAG0POM H3 YCAOBHA

(y="Fkuntenm M/W, aHaJorugHo pacuery, BHNOJHEHHOMY AJ% TyMO60BOro MaccHBa.

KoanuecTBo apmaTyphi, ycTaHaBJiHBaeMofi Mo KOHTYpy TyMO0BOro MaccuBa, On-
peleNiieTcs M3 YCJNOBHS MHHHMAJbHOrO MPOIEHTA APMHPOBAHUS KeJe300eTOHHBIX Ce-
yennii (u=10,05%).

PACUET TYMBOBOI'O MACCHUBA HA MPOHHOCTb
(puc. 9)

Martepuads: Geron ruaporexinyeckuii Mmapku M300, Rnp=135 krc/cm?;
apmarypa xaacca A-II mapkn crann BCtdnch, Ra==2850 xrc/cm?,
Pacuer Kene306eTOHHOTO CEUeHMs TNPOMIBOAMTCH MO VKasawusm riasw CHall
11-56—77.
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Ceuenne [—1 (cMm. puc. 9)

OnpejensieM KOJAHYECTBO apMaTypbl Fa H3 YC/JIOBHS MPOYHOCTH CEUEHHUSA

kaicnm M= meRupbx(he—0,5x),

1-1 ' 2-2
Nl Lz 5o _
?&’J B ¢
il o | s o a o o ’ J
3
g S
]
. -I . 4 . o * e ! 1
]
Y1t 210 ol | «
| !
i | |
‘-2 \f
o
_1
pi {
% .:{ M= §6,24710-M
SER '
2,5 /
2 H
A& 3,4

Puc. 9. PacueTnHas cxema H momepeyHnle CeYéHHS K pacyery
IPOYHOCTH TyMO0BOro MacCHBa Ha JAeficTBHe H3rubajolerc

MOMEHT2 OT COCTaBJSIOUIEeA INBAPTOBHON HarpyskH,
JIeJIbHOH JIMHHH KOpAOHA

rae b=210 cmM; h=139 cM; ho==139—4=135 cm;
maR.F, 1,15-2850F,

MmeRnpb  1,15-135-210

zO,IFa;

ma=1,15 — npu xoJauuectse cTepXHel B ceuenun Oonee 10;
ms=1,15 — npH ToauluHe 37eMeHTa Gouace 60 cM;
«=1,15; ne=1,0; n=1,25; mg=1 — nna coopyxenusn ILII
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HOCTH, OCHOBHOr0 COU€TAHHst HAIPY30K H H3THOA Ke.1e306eToHHOro 3JeMEHTa, apMH-
poBaHHOro GoJee dyeM 10 cTEPKHAMH.

1,15-1-1,25-1-4312000= 1,15-135-210-0,1F, (135—0,5-0,1F);
6198500 =440133,75F,— 163,01 F,2;
Fa2—2700,04F,+38025,27 =0

Fa=1350,02—71822554—38025,27 = 1350,02—1335,86 = 14,16 cm2.
IlpunuMaeM BEDPXHIOI H HHIKHIOI apMarypy mo F,=5@20=15,7 cm2.
Cegenne 2—2 (cm. puc. 9)
Jas nauHoro cedenus b=150 cM; A=165 cM; ho=165—7=158 cM;

1,15-2850F,
1,15-135-150

1,15-1,0-1,25-1,0-3080000=1,15-135-150-0,141F, (158—0,5-0,141F.);
4427500=>518798,93F ,—231,49F ,2;
F2—2241,13F.+-19126,1=0;

x= =0,141F,;

F.=1120,57—Y)1255665,92—19126,1 =1120,57—1112,0=8,57 cM2.

IlpuHnMaeM BepxHIO H HHXKHIOW apMaTypy no F.=5Z16=10,05 cm2

PACYET AHKEPHOM CTEHKHU

_ Pacyer pmmoanserca rpadoanamuTHueckuM Metogom (puc. 10). [IpousBoanm
pacueT Ha OCHOBHOE COUETaHHE HArPY3OK.
OpavnarTh 3MOPH aKTHBHOIO AABJEHHS ONpejedsieM 1o gopmyJe

sa=(q};+}:7l:hi)kav

rae 4,=0,23 — no 1abn. 18 nacrosuuero Pykosonctea mas ¢; =36° npu 6=0,5¢,;
V +1,50 M 0,=(10+41,8-1,3) 0,23=2,84 1c/m%;
vV 00mM o0,=(1041,8-2,8) 0,23=3,46 1c/M?,
V —6,0 M 0,=(1041,8-2,841,1-6,0) 0,23=4,98 1c/M2.
OpaHHaTH SMIOPHl NACCHBHOIO IaBJEHHSA OmpeleisieM mo gopMy.te

3p='lxp)."{7h,-,

rae hp=>5,64 — mo Taban. 20 Hacroslero PykoBoacTsa 145 ¢, =36° npu 6=0,333q>1;

V +1,50 m 6,=1,8-1,3-5,64=13,20 TC/M2;

vV 00m 0,=18-28-564=2843 rc/M*

V —80wM 0,=(1,8-2,8+41,1-6,0) 5,64=65,65 Tc/m?.

CymMapHas 31IOpa JAaBJeHH#, pacueTHas CXeMa Harpysok, cH/JOBOH M BepeBOU-
HBIH MHOTOYIOJIbHHKH IpencTasJjeHs Ha puc. 10,a.

[IpoussoauM pacuer Ha ocoboe coueTaHHe HArPy3oK (cM. TaKXKe pacyer JHHEBOH
CTeHKH Ha 0co60e codeTaHHe HATPY30K).

OnpejenseM OpAHHATH 3MIOPH AKTHBHOTO JaBJIEHHS:

or V +1,5 M 10 V 0,0

Gy ==36% 0=05¢=18% £=2°52"; Ac;=0,264 — cM. pacuer ;iHlIeBO}i CTEHKH;

V +15 M ge=(10+1,8-1,3) 0,264=3,26 tc/M?;

VvV 0,0mMm ge=(10+1,8-2,8) 0,264=3,97 1c/M2;

otV 0,0 1o V —6,0 m:
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Puc. 10. 'padoananaruueckHii pacueT aHKepHOH CTEHKH:

o — Ha OCHOBHOe COYeTaHHe HATPY30K; & — Ra pcofoe COYETaRHe HArpy3okK; [ —
CYMMapHA4s 300pa JAaB/leHHs OT I'PYHYa # BPEeMEHHBIX garpy30K; 2 — aepesodshift
MHOCOYIOJIbHHK; § ~~ CHACBOR MHOI'OYTOJbHHK



9;=36% 6=05¢ =18% &==5°27"; A¢q=0,292 — cM. pacuer .HUeBON CTEHKH;
vV 0,0M ge= (10+1,8-2,8) 0,292=4,39 Tc/M?;

V —6,0M gc=(10+1,8-2,84-1,1.-6) 0,292=6,32 Tc/M2

OunpenensieM OpPAWHATH 3MOPH NACCHBHOTO AaBJCHHA!

or V +L5 M a0 V 0,0:

¢ =36° 5=0,333¢; =11°59"; £=2°52";
sin (36°—2°52') sin (36°+11°59)  0,545.0,743

* = = =0,419;
£ cos (1159’ +2°52)) 0,967
Ny cos? (36°—2°52) - 0,8392 —
cos 2°52' cos (11°59'4-2°52") (1—V0,419)* 0,999.0,967 -0,3532
' =5,848;
V +15u ¢.=1,8-1,3.5848=13868 1c/m%;
V. 00wM g.=18-28-588=2947 1c/mM2
or V 0,0 no V —6,0;
¢, =36% 6=0,333¢, =11°59"; =543,
. sin (36°—5°43’) sin (36°411°59") _ 0504-0,743 _ (g
cos (11°59/4-5°43") 0,953 B
Nep cos? (36°—5°43) _ 0,8642 _
cos 543" cos (11°59'+5°43’) (1—Y0,393)7 0,995-0,953-0,373>
=5,658;

VO00M g.=18-285658=2852 tc/mM¥

V 60y g¢.=(1,8-28+1,1-6,0) 5,658=65,86 Tc/m2.

I'padoananuTuyecknii pacyeT BHIIOJHEH Ha pHC. 10,6.

Io pesyasrataM pacueToB riy6GuHA MOTPYXKEHHH CTEHKH ONpejeJsieTcs H3 pacde-
Ta Ha ocoboe coueTaHHe HArpy3oK. JlonoJHHTe/NbHYIO riayOHHY NOIPYXKeHHs Ha 3aLleM-
JleHHe Haxoaum mo n. 20.22 (16.22) uacrositero PykoBojcrsa:

E
Al= L

2n, ((gF + E¥Fhihep—heaZyi kil

Ha Vv —27 M g} +3jh;=10+1,8-2,84+1,1-27=10+8,01=1801 tc/mM2

At= 60,4 =0,34 u.
2-0,8 (18,01,-5,658—3,01-0,292)

O1MeTka norpyxenus —2,74+0,34 =~ 3,0 M.

Jauna auxepHoR cBau /., =3,0+1,040,6=4,5 M,

Paccrostiue OT JHIEBOH [0 aHKEPHOM CTeHKH omnpelieiseM no m 20.27 (16.26)
HacToAUero PykoBOJCTBA.

[MnockocTb 0OPYUIEHHS OT JHIEBOK CTEHKH NPOBOAHUTCSA OT TOUKK KaCaHHS 3aMbi-
Kalomlell K BepeBOUHON KpHBOH Ha orMerke — 19,5 M( cM. pHc. 3);

L. =16 tg (456°—0,5-32°)+4,9 tg (45°—0,5-18°)415,8 tg (45°—0,5-36°)+
+(2,74+2,8—0,34) tg (45°4-0,5-36°) =22,63 M.
ITpuruMaeM L,=23 M.
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PACUET )KEJIE3BOBETOHHBIX CBAW AHKEPHO¥ CTEHKU
[10 YCJIOBUIO INTPOYHOCTH

Ipunsita ceas ceuenuem 40X40 cm, B Bepxneii vactu 40)X35 cM (cpes aaa npo-
TYCKA aWEeDPHHIX TAT), WAr cea@ — 50 cm (3az0p A=10 cm).

Marepuasn: Geron mapku M30C, Rup=i135 krc/cM?, R,=10 krc/em?, ms=1;
apmatypa kaacca A-l1II, R,=3750 xrc/cM? u xknacca A-I, Ra.=1800 krc/cm?,
ma==1,1 (4ucjao crepxueit — 8 wr.).

ITpon3BOREM pacdeT Ha OCHOBHOe COYETaHHe HArpy30K:

H3ru6alolui MOMEHT B OLHOH cBae

M=Mmax (b+A) =10(0,440,1) =50 1c-m;

pacueTHHH MoMeHT Mi=kyn.nmM,
rae k=115, n.=10; n=1,25; m;=0,95 — koappuumenTnt AJI7 COOPYNEHHA -
III xhacca KanmUTaJAbHOCTH, OCHOBHO-
rO COYETAHHS HArpPy30K, Keje3o6e-
TOHHOrO H3rH6aeMoro sJjeMeHTa IpH
YHCJie CTepiHell B CeUeHHH Me-
Hee 10;

M;=1,15-1-1,25-0,95.5,0=6,83 1c-M;

nonepeuHas cujia B OfHOH cBae Q=CQou (b+A)=(29—6,4) (0,4-+0,1)=11,3 1c; -
pacyeTHas fnomnepedHas cuna - Qq=kuncnmQ=1,15-1-1,25-1-11,3=16,24 rc.

IMpoussonum pacdeT Ha OCHOBHOE COYETAHWE HATPY30K C YIeTOM BOJHOBHX BO3-
AeHCTBHM:

M=17,5(0,440,1}) =875 1c-m;
My =kuncnmym,M=1,15-1-1,25-0,95-0,9-8,75=10,75 1c-M;
Q=(34—6,4) (0,4+0C,1)=13,8 1¢;
Q=kuncnmym,Q=1,15-1.1,25-1,0.0,9-13,8=17,85 1c.
[Tpoussonum pacyer Ha Ocoloe coueTaHHe HArpy3oK:
M=25(0,440,1) =125 1c-M;
M, =kain.nmsM=1,15-0,9-1,25-0,95-12,5=15,36 Tc-M;
Q= (38—6,47) (0,4+0,1) =15,77 1c;
Q=runnm,Q=1,15.09-1,25-1,0-1577=20,40 rc.
OnpeaelAOIlUMH YCHJHSMH AJs pacyeTa NPOYHOCTH H3 CPABHEHHMS PACUETHBIN

3HaueHHi ABAAIOTCH HMITHOAINHA MOMEHT H TONEpeyHas CHJA, NMOJyYeHHEe H3 pacie-
Ta Ha 0co6ble COYETaHHUS HArPY30K.

PACYET INPOYHOCTH HA NERNCTBHE H3TrHBAIOLIEIO MOMEHTA
(OCOBOE COYETAHHE HATIPY30K)

OmnpepeisieM paccTOsHMe 1O LEHTPA TAXECTH pacTAHYTOH apMaTypH:

3-5+42- '
= 2328 —Uw he—40-11=29 cu;
MiRoFa_ _ _1,1-3750F
= -1 L —0,764Fs;
meRab  1,0-135-40
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M, =mosRupdx (ho—0,5%) ;

1536000 =1,0-135-40.0,764F, (29—0,5-0,764F,);
1536000 = 119642,4F,—1575,98F ;2;
Fa2—7592F.+974,63=0;
F.=37,96—Y1440,96—974,63=37,96—21,59 = 16,37 cm2.

ITpunumaenm Fa=5 22=19 cm?
BrinonnseM pacuer oflopHOTo cedeHHs Ha NOHEPEYHYIO CHJY.
Ceuenne J0CTaTOYHO 1Ipy COGMIOZEHHH YCAOBHS

kanienmQ <<0,25me3Rupbhg.
1,15-0,9-1,25-1,0-15770<<0,25- 1,0-135- 30- 29;

20402,44 < 29362,5 xrc — ycI0OBHE BHINOJIHEHO. ,
Iposepky ycaOBHS Ha HeOGXOXHMOCTb pacuera HONEPeUHOH apMaTypH AJs cCe-
YeHHs] Ha IIApHUPHOH omope npu M=0 pexoMenayercsi npoussoguts no CHull
11-21—75 ¢ npuMeHeHuem Kos¢d¢muuenTos, npunarex B CHull 1I-566—77 w nacrosn-

mem Pyxorozcrse:
kunenmzQ <<k ymesRobh,
rae k==0,6 — nns TaXKenoro GeroHa.
1,15.0,9-1,25-1,0-15770<<0,6-1,0-10-30-29;

20402,44 < 5220 Krc — ycnOBHe HE BHINOJHEHO,
Pacuer nonepeyHoii apMaTyphl BHIOJHSETCS 110 GOpMYyJie

kyncnmyQ= QYkzm‘saprh%maRa.xe/u;

rae ky=2— pns Taxejoro GeroHa;
Ra.x=1800 xrc/cM2— pasi apMaTyps xaacca A-I;
u=10 cM— 110 KOHCTPYKTHBHHIM TPeGOBaHHAM AJs KOHUEBHX y4acr-

KOB cBail.
(1,15-0,9-1,25-1,0-15770)2=(2y2-1-10-30-292- 1,1 - 1800F,/10) 2;
Fx=1,04 cm2.

Npunumaem Fx=228=1,01 cm%
Tpopepsiem ycaosre maRaxFx/uz==meRpb /2,

1,1-1800-1,01/10>=1-10-30/2;
200> 150 Krc/cM — yclIoBHe BHINGJHEHO,

Hauna npoekllHY HAKJIOHHOrO CeYeHHs, B MpefielaXx KOTOPOro yCTaHABJHBAeTCA -
apmartypa Fx==1,01 cM c marom 10 cwm,

Co=YkamoRpbh2u/MaRa xFx=72-1-10-30- 292 10/1,1-1800- 1,01 =50 cm.

PACYET ITPOYHOCTH CBAH BO BPEM$SI CTPOUTEJIbCTBA

IlponsBoauM NOXBEM CBAH BO BPEMs MONTAXKa 33 OAHY TOYKY.

Pacyernas anauHa KOHCOMH [x=0,294 [;;—=0,294.4521,3 m.

Bec 1 mnor. m cBad ¢=0,4-0,4-2,5=0,4 1c/Mm.

Hsrubaromuit MOMEHT H TONIEDEUHAsi CHJIa HA KOHCOMH (C y4eToM KOs(dpHUHeH-
Ta JAWHAMHYHOCTH R23==1,5 B COOTBETCTBHH ¢ ykasamusMmu 0. 4.7 CHull I1-17—77);

Mx==05 kgl =05-1,5-0,4-132=051 TcM;
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c=kagle=15-04-1,3=0,78 1c.

Ceas paccuuTana B CTaluH 3KCHAY2TaUHH Ha yCHAMS, B HECKOJbKO pa3 NpeBOC:
XoAdAlHe YCHJIHA MOHTAXa.

NIPHUMEP 5

PACYET NPUYAJIBHOTO COOPYXEHHUS THNA «BOJILBEPK»
C MHUUEBOA CTEHKON H3 )XEJE30BETOHHbLIX
NPEABAPHUTEJIbHO HANPA)XEHHbIX 3JIEMEHTOB
NOBLIIEHHON )XECTKOCTH
(CBAH-OBOJIOYEK JHAMETPOM 1,6 m)

C AHKEPOBKOR 3A KO3JIOBYIO ONIOPY

HCXOIHDBIE JAHHBIE HJis1 PACYUETA

3a pacueTHBH NpuHAT ypoBeHb Boan 98Y-nol obecmeuenHocty ¢ otmerkoil 0,0
OTMETKa JIMHHH KOPAOHA +2,56 M;
oTMeTKa gHa —I11,5 M;
PacueTHbie XapaKTEPHCTHKY TPYHTOB 3acHINKH H OCHOBAHMA:
a) sacbllKa -— NecYaHbfi TPYHT:
Yrosl BHYTpeHHero Tpenua @ ;=233°, ¢;;=35%
0ObeMHBIN Bec HAJ PacYeTHHIM YPOBHEM BOAHL B COCTOSIHHH €CTECTBEHHOH BAAXK-
HOCTH v:=1,8 TC/M3, HHXe PACUeTHOrO YPOBHsA BOIB B COCTOSIHHH TMApOCTa-

THYECKOro B3BeLIHBAHHS v‘;=l,0 Tc/M3;
6) TPYHT OCHOBAaHHA — CYIVIHHOK:
yron BHYTpeHHero TpeHus ¢, = 18°, q;;=20°;
yAeapHOe cnenJieHrne ¢y =1,7 Tc/M?, €;1=2,5 Tc/M?;
OObeMHLII Bec N0J BOZOH B COCTOSIHHH THAPOCTATHYECKOro B3BelIHBAH#HA
vo=1,0 1c/M%;
noxasartesb KoHcHereHnun [, =0;

aTPecCHBHOCTb CPefH:
MOpCKasi Bola ofJaagjaer cyabgaTHOH# arpeccHefl; B COOTBETCTBHH C Tabia. 38
CHull 11-28—73* creneHbh arpecCHRHOrO BO3JACHCTBHS — cpelHearpeccHBHas;
HOPMATHBHBlE 3KCIVYaTallHOHHBE HArPYIKH:
BpeMeHHasi DaBHOMEDHO pacHpeiesieHHasi Harpyska OT CK/aJupyeMhXx [rpy3oB
B 30HE:

IIPHKODPAOHHOH r =40 tc/m2;
mepexoHOH 1=6,0 Tc/M2;
THIJIOBOH g*=10,0 Tc/M2

1. CTATUUECKUM PACUET JIMLIEBOH CTEHKHM BOJIbBEPKA
I10 HEPBOM T'PYIIIE INPENEJBHBIX COCTOSAHUM

Jlunesast cTeHKa GOJIbBepKa paCCUHTHIBAeTCA HAa HarpysKy OT aKTHBHOTO JaBJie-
HHS TPYHTA C YIEeTOM BPEMEHHBIX SKCAAYATAHHOHHHX HArpy3oK.

CreHKa 3anpOeKTHPOBaHa H3 cBafi-oGosouex amamerpom D=1,6 M c TOJIHHOA
crenkn 12 cm. IlpoekTHH# 3a30p Mexay oGodoukam# A=0,1 M. [padoanaanraye-
CKHHl pacdeT JMIEBOH CTEHKH BHIIOJHEH Ha PHC. 1 B c/ielylomlefi MOCTEL0BaTe bHOCTH:
onpeje/eHHe OPIMHAT 3MIOP aKTHBHOTO M NACCHBHOrO JAaBJIEHHsl, NOCTPOEHHE CyMMap-
HOR SMIOpPH AaBJjeHHs, 3aMeHa paclpeleNieHHOl HarpysKH 3MOPH COCPeAOTOYEHHHMH
CHJIaMH, TIOCTPOEHHE BePEBOYHOTO H CHJIOBOTO MHOTOYTOJbHHKOB, MOCTPOEHHE 3MIOPH
nonepedHbIX CHIL
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OpaHHATH SMIOPH AKTHBHOrO AaBJeHHs (CM. puc. 1) Halizedw no ¢opmy.ie
Tg= ((]“+ZY;H hi))‘a_CAat‘r

rie 3HaueHHA A, H A, onpeaenenn no Taba. 18 nactosumero Pykosoacrsa aas @) H
¢, apy =059
V +25 M 0,=<4-0,26=1,04 1c/M?;
V 00M o6,=—(4+1,8-25) 0,26=221 Tc/™m?;
V —11,5 M 0,=(4-+1,8-2,5+1,0-11,5) 0,26=5,20 1c/M?;
«=(4+18-2,5+1,0-11,5) 0,48—1,7-1,311=7,37 1c/M?;
V —20,0 M o,=(4+4+1,8-2,5+1,0-11,54+1,0-8,5) 0,48—1,7-1,31 =11,45 1c/M>.
OpauuaTH 3MIOPH NMacCHBHOIO AaBjieHHst (CM. pHC. 1) HaHzeHw! mo ¢opMyse

ap=37" hhytchy,,

rae 3HadeHns A, B Ay, onpedetenn no taba. 20 Hactosimiero PykoBoActBa aas ¢ H
¢; npu 6=q:

V —115u 0,=0

V —125 M o0,=1,0-1,0-2,56+41,7-3,95==9,28 1c/m?;

V —200 M ¢,=1,0-85-2,56+1,7-3,95=28,48 rc/m>. .

3aMHBIKalOIasi BePeBOYHOTO MHOTOYTOJbHAKA MPOBONUTCS B 3aBHCHMOCTH OT JKECT-
KOCTH CTeHKH, CTelleHb KOTOPOH omnpeaedserca oTHomeHHeM Oc/f {cm. n. 20.8(16.8)
HacToslero PykosoicTsa).

BuicoTa NpHBEAEHHOrO ceYeHHs

5 S/ 12In g
¥ A
a(Di—D7 1 3,14(1,6—1.36%)
[= Lw= =0,154 M* —
rae 64 o4 "

MOMEHT HHepLHHu NMONEPEYHOro CeueHHs CBaH-060J0uKH;

b=D=1,6 m; = %00 = =" —1,25.
wote Es300 260000 >

Hauaabuue MoAyan ympyroctu GeroHa npuesato mo CHuIl 11-56—77 u CHull
11-21—-75.

3 ey~ ey~
12-0,154-1,25
Sc= -
V 1,640,

[y6una norpy:KeHus, paccydTaHHAs B [PEANOJOXKeHHH IOJHOro 3allleMJeHHs
CTeHKH, U3 rpapOoaHaJIHTHUECKOro pacuera (cM. pHc. 1) 7 pasHa 8,6 M.

1.
._Gti= é"él =0,13>>0,06. B sTOoM ciyuae cTeHKa CUMTAETCs MNOBH-
LIEHHOR KeCTKOCTH. YCHJHS ONPeAeJsIOTCs NPH NPOBENEHHH 3aMbKamolleii Kak Kaca-
TEJIbHOH K KPHBOH.

B pesyasraTte pacuera ompefe/enn (Ha 1 mor. M mHpuuaja): MakCHMaJbHLFA H3-
rubaouiuii MOMEHT Mmax=105 Tc-M/M B INpOJeTe CTeHKH, MomepeyHnle CHIH Q,
aHkepHas peakiusa R:=28,0 Tc/m u npexBapHTesbHas IIyOHHA NOTPYXerHA lo—=
=4,5 M.

Hsru6atomiuii MOMeHT, NeHCTBYIOIIHA Ha OJHY CBalo-060JOUKY,

M=Mpaxme(b+A).
KoaduuueHnr CHUXKEHHSI m. HPOJETHOrO MoMeHTa moAGupaerca mo taba. 23(9)

HacTosiiero PyKOBOACTBA B 3aBHCHMOCTH OT OTHOIIEHHS BHICOTH NPHBEJEHHOTQ cede-
HHA §c K ycnoBHOMY npoJety [

24* , 371
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Iniaga armubroes v naccubuoeo.

PacyemHan cxeMa /e
Fabrern epynma i Epemennol Haz -

§7=40 pYsRU
Y250 TR (0%
KIS I 1.5
¥+0.50 “ anxep 198 anrep
Y2500
o %=33°
Q26
y =103
¥-11,50 520 737
vt Y-1250 928 2 "\
.ip 22‘.}‘265 ]nq=0,43 * 357
Ape™J; ! X»f,w:";_ 559
Cpt7 -3
Rach3t ) 747 1600\ 753
475
787
25,15 Y-8 139 / 85
1599 8
Y-20.00 . 3{ 1703 %%/ X”’H

Puc. 1. I'padoanasutnueckni pacyer JHNEBOH CTeHKH GoipBepka no
nepsoil rpynne npejeJbHHEX COCTOAHAR

8. onpesenena smume. [=h-40,667t0=0,5+11,51-0,667-45=150 m. 3mech A —
BHICOTA OT TQUKH KpeIUIeHHs aHKepa Ko AHa; fo=4,5 M — H3 rpa0aHaJHTHIECKOTO
pacueTa CTeHKH (cM. pucC. 1).

6 _ LI 0074

Tlo ta6a. 23(9) mnpu 0,04<<0,074<C0,10 xo3pduument m.==0,85. Torma M=
=105-0,85(1,640,1) =151,7 tc-m.
ITonepednas cuna, xeficTByiollldss HA OXHY CBaK-000JOYKY B ONOPHOM CEYEHHH

{cm. puc. 1),
Qon=Cmax(b+A) —24,98(1,640,1) = 42,47 rc.
AnkepHoe ycH/me B TsTe

R,=maRala=13-280-1,7=6188 1c,

rae ma=1,3 — JJIs CTEHOK C 1peABapETeAbHHM HANpsXeHHeM aHKepoB [cM. m.
20.18(16.18) nacrosmero PyxoBoactsaj;
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Bepebounsii mHozoyeonshuX | Jnwopa Q, Tc/M

1,28 /

J02-05(104+198) 20

Q;=R,-£E; =280~
~(128+2,79+361)=20327c

=75

Y =4,2-25=WSc-M/nt

Mrax = Fmax

I ‘h ‘ﬂi’ﬂl/ 7

‘ Macumab: cun fcm-flre
\\‘ ¥ dnun fem=2M

Puc. 1 (mpoas/akenne)

Li=b4+A=1,6401=1,7 m.

VrouHeHue riyOHHH NOTPYIKEHHs WNYHTa IPOH3BOLHM H3 YCJOBHH YCTOHYMBOCTH
JIHEEBOH CTEHKH HA NOBOPOT OTHOCHTENbHO TOUKH KPeNJieHWs aHKEePHOA TATH:

m
ncnmAMnon< & Myn.
H

rie n.=1,0— Ko3pPuuKeRT LI OCHOBHOTO COYETAHHA HArPY3OK;
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n==1,25— cpesHen3pelieHHHA KOIQDUILHEHT TeperpysKy;

ky=1,15— ko3¢ bunuenT HamexuocTH mas III xlacca KaNMTaALHOCTH —COOPY-
KEHHS,

ma==1,10—mo taba. 17(7), no3. 5 Hacrosulero PykoBoACTES;
m=1,15 -ﬁ”} HOPTOBHX COOPYXEHHH B COOTBETCTBHH ¢ yka2amusamu CHull
-16—786.

Ornpejeneline MOMEHTOB OT CHABHIAIOWMX ¥ YAePKHBAIOMAWX CHI TPOHIBOAMTCH
10 pa3jie/IbHBIM, 8 He N0 CYMMADHBIM 3MOpaM JaBJjeHHs (pHC. 2 u raba. | u 2),

Tabanma 1

Cauraioumse (NOBOPauHBAIOINE) CHJB H MOMEHTB!

Howmep CABHraumHte CuJbl [revo
CHIH . Muog=E.u
( 3Rrauenne Sua ToRT e
oM. . o M/
péc. 5) TNocuer E.. 10/m ' IMo.cuer qsuge TC:M/M
1 0,5-1,98-0,5 050  05/3 0.17 0.09
2 05-2,21-0,5 0,55 2/5-0,5 0,33 0,18
3 0,5-2,21-11,5 12,71 05+1/3-11.5 4,33 55,03
4 0,5-5,20-11,5 29,90 ¢5+2/3-11,5 8,17 24428
5 0,5-7,37-4,5 16,58 0,54+11,5+1/3-45 135 223,83
6 0,5-9,53-4,5 1,44 0,5+41,54-2/3-45 15,0 321,60
845,01

Tadauna 2

YaepxuBaiolue CHAbl H MOMEHTHI

HoM?p * YIepxuBaloliHe CHJibl [ I1aeso Mo Eor
CHIBL (CM. v I,
pHc. 2) Moxcuer %’ia‘;ecl;’;e TMoxncuer 3“?“3’"9 TC-M/M
7 0,5-1,04-2,0 1,04 2/3:2,0 1,33 1,38
8 05-1,98-2,0 1,98 1/3-2,0 0,67 1,33
9 0,5-9,28-1,0 4,64 05+11,542/3-1,0 12,67 58,79
10 0,5-9,28.3,5 16,24 0,5+12,5+l/3-3,5 14,17 230,12
1 65-18.24-35 3192  05+12512/3-35 1533 48933
780,95
TIpoBepsieM ycl0BHe yCTORUHBOCTH:
1,0-1,25-1,10-845,01 < _:_]’_g’_ 780,95;

1161,89 <} 780,95 Tc-M/M — YCJOBHE He BBIIOJHEHO.
Heob6xonqumas nonosHuTeNlbHasd AYOHRA NOTPYKeHHS B COOTBeTCTBHH ¢ n. 20.13
(16.13) nacrosmero PykosoxcTBa onpepensercs no gopmysie

M"lOl'l

Afp== — 20— W
—G
(Gpto atol ty

rie Myon— Raflcma pp o Mo,= L15:00-1.25-1,10 g4 51 780 95—
m 1,15

=380,94 Tc-M/M — HeoGXOAUMHI AONONHATEABHHA yAEPKHBAIOWKA MOMEHT, ofecre-
YHBAWOUWIHHA YCTOHYHBOCTD CTEHKH,
0,,4):18,24 TC/M2 (CM. PHC. 2);
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Gqt,=9,58 10/M2 (cM. puc. 2):

h ‘o=]6’5 M;
380,94
= 2 =2.65 M.
Ay (18,24—9,53) 165
TlpunnumMaem OTMeTKy MNOTpy#eHusl ImyHTa — 18,7 M u mpobepsieM
YCTOHYHBOCTH HA NOBOPOT.
2,50

2
©
- 11,50
-12,50 4
528/ 10 5 N\AI7
- 16500
¥ " 6 \ 49,53
-18,70 8nS 14— /z//‘\ &
L A Y A
25,15

Pxc. 2. dSmopa aKTHBHOIO JaBJEHHS OT TPYHTa H

BPEMEHHBIX HATPY30K H [ACCHBHOTO JaBJeEHHA OT

rpYHTa JJisi pacuera JHUEeBOH CTeHKH Ha IOBOPOT
BOKPYT TOYKH KpenJIeHHs aHKepa

ycaIoBHe

Tabaupga 3

MoropaunBalomuii MOMERT npH ray6une norpyxenus go V —18,7 m

Casurapoiise cHJbI Tlaeuo
CII;.IT(EA??W 3n 3 Muos=Eer,
pHc. 2) Honcaer ch’:i};ﬁe TMozacuer | Hf"’;ﬂ“e TC-M/M
1—6 Cwm. Ta6a. 1 Hacrosllero pacuera 845,01
12 0,5-9,53-2,70 12,84 16,0+1/3-2,7 17,4 223,94
13 0,5-10,83-270 14,62  16,542/3-27 183 | gg_%.gg_
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Tabauua 4

Viepxusaiomwuii MOMEHT NpPH rAyGHHe TIOTpYKeHus Jo V —18,7 m

Howep Y aepKHBAIOUIHE CHJIbI ITneso "
CHJB (CM . e
LHC. (2) Ioacuer ?‘?qfc{/’;? [Toacuer 3“?‘*2{“8 TC-M/M
7—1l Cum rab.a. 2 HacTodHIero pacyeTa 780,75
14 0,5-18,24-2,7 24,62 165+1/3-2,7 17.4 428,39
15 0,5-25,15-2,7 33,95 16,5-+2/3-2,7 18,3 621,29
1830.,63

YcenoBue yCTOHUHBOCTH:

10-1,25-1,1- 1836,50< 2>~ 1830,63;

iy

1837,69 ~ 1830,63 Tc/M — ychioBHe BuinoaHeHo. OTMeTKa iOrpyXKeHHs JHLUEBOH
cTeHKH mnyHTa — 18,70 M, pacyeTHas rayOuna NoOrpyXeHus fp=7,2 M.

Tak kak pacueTHas rAyGHHA NOIpyKeHHs HpeBblLlaeT MOJYYEHHY B rpacdoaHa-
JHTHYEeCKOM pacuyere B 1,6 pasa (fp/fo=7,2/4,5=16), narnbawliuii MOMEHT H aHKEp-
Hasi peakuws IOKHB GHTb YBeJHYEHH B COOTBETCTBHHM ¢ yKasaHusMmn n. 20.14 (16.14)
H 1abs. 22(8) Hacrosmero PykoBoiacTBa.

[To WHTepHOALHH NOBHILAIMHA KOI(pOHIHEHT a8 H3rHOAIOWEr0 MOMEHTA
k=1,27, 115 aHKepHOH DeaKUHH ¥ MaKCHMaJbHOI 1onmepedHoii cHan £=1,15.

PacueTHble 3HauYeHH$ YCHAWH B OAHOH cBae-000/iOUKe H aHKEPHON THAre:

M=151,7-1,27=192,66 Tc-M;
Qon=42,47-1,15=48,84 c:

R, =61,88-1,15=71,16 1c.

2. OTIPEAEJIEHUE OUAMETPA AHKEPHOM TATH

Marepuan tars — crange mapkd BCt3nc2, pacuetHOoe conporHBJedne R,=
=2190 krc/cm? mpu ToJiHHe npokata 40—100 mm (em. CHrIl 11-23—381).
HuaMeTp aHKepHOR TArH onpefesisieM no dopmyie

da=1,13]/ kancnmaR, |
vyeRy cos a

rae ks=1,15— coopyxenue IIl knacca KanWTaAbHOCTH B COOTBETCTBHR € TJIaBOH
CHull 11-51-—74 npu BrcoTe cTeHKH He,=115+25=14,0 M<<20 M;
fAc=1,0— 59 OCHOBHOTrO COYETAHHS HArpy3o0K;
n=1,25— xoopPriueuT NeperpysKy;
my;=0,95— no Tabs. 13(3) Hacrosiero PyKkoBoAcTBa;
Cc0s a==1— Tsra ropH3oHTaJbHas, a=0;

321'131/1,15-1,0-1.25-0,95~71160 —7.93 eu.
0,9-2190-1

IlprenMaeM AHaMeTp BeTBH aHKepHOk Tarw d.=80 mM. B mectax pactiojoxe-
HHSl TYMOOBHX MAacCHBOB IUBapTOBHOE yCHJHe H00aBJfeTCs K aHKEPDHOM peaxkuuH Ha

amne 6,8 M (a1MHa TyMOOBOro MaccHBa).
[Mpuwan oGopypoear tymGamu ua yeuiaue 80 tc. CocraBasionas IuBapTOBHOrO

YCHJIHSA, HOPMAaJbHas K JHHHH KODHOHA,
Ny=N sin a cos §=80-0,5-0,766=230,64 c,
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rie o H f )I'§n5b; H,aignona mBapToBa AJas TyMOH Ha KOpJoHe, npuusteie no CHull

mBapTOBHOQ ycu/ine, nepejaonieecs Ha ypoOBEHb KPeNJIEHHUsT aHKepa,

N _ 30,64 23 \ _-
Eupe LA’T(1+ _l_z;)_ _6_’_8__(1_{. ‘lﬂ)‘) ==5,20 1c/M,

rae ly==15,0 M — To e, uTo [ IPH onpeleneHHH XKEeCTKOCTH CTeHKH B Pa3i. | HAacToA-
H{ero pacyera.
IinamMerp aBKeDHBIX TAI B MECTaX PACTIONOKEHns TyMOOBOTO MACCHBa PACCYMTH-
BaeTCst Ha yCHJHe

Mo (Rak+Ewa) la=13(28,0-1,1545,20)1,7=82,65 c;

/" 1,15.1,0-1,25-0,95-82650
0,9-2190

Tpunumaem Ha yyacrkax TYMOOBHIX MAacCHBOB IO 9eThipe TATH ¢ AHAMETPOM BeT-
BY, PABHLM 85 MM.

daT==1,13l, =8,55 cMm.

3. JAHHBIE 4JIS1 PACHETA CBAK-OBOJIOYEK JIMHEBOW CTEHKHU
BOJIbBEPKA IO MPOYHOCTH

Cpan-060/104KH H3TOTABJIHBAIOTCS M3 MpENBAPHTENbHO HAaNPsXeHHOro, UeHTPHAY-
THPOBAHHOrO JKeJe306eToHa.
tx < . J— 2.
Beron runportexumueckmi Mapxu 500: Rn.p,=215 Krc/oM?; Ryp11=280 Kre/cM;

Rp=20 kre/cm?;, Rp=13,5 kre/eM?; Es=325000 xrc/cm?.

IMpensapurencHo HanpsKeHHast apMary-
pa kaacca A-IV mapky cramn 20XI'2C: R,=—
=5000 krc/cm?; Ruc=4000 xrc/eM?; Ry =
=6000 krc/cm?; E, =2000000 xrc/cm>

Heranpsraemas apmatypa kilacca A-JI
MapKH cTaJH BCt5cn2: Ri=R;.==
==2850 krc/cM?; Rax==2200 krc/cm?;, E;==
==2100000 Krc/cm2,

ApMatTypHuie CTEpXHH DaBHOMEpPHO pac-
npexesieHH o koasdy (puc. 3).

B cootBeTcTBME ¢ YKasaHHAMH n. 1.19
CHHuIT I1-56—77 pacuer npejBapHUTefbHO Ha-
APSIKEHHEX KOHCTPYKUHII ClefveT BHIOJNHATD
po CHuIl I1I-21—75, yuuThiBasg 0pH 3TOM
ko3bdunuentH, npunatie 8B CHall 11-56—77.

IMpensapHTesbHO NPHHATOE aPMHPOBaHHE:

INOMAfb CeyeHHsi NPOJOJbHON HaNpsrae-
MOH apMaTypsl:

Fux=24218=61,07 cu?; Puc. 3. PacnogoxeHHe mnpo-
KO/NBHOH apMaTypH B cede-

mIomaab CcedYeHHss NPONOJbHOH HEHanpsa- HHH CBaH-060I04KH

raeMoH apMaTypsl
Fax=12210=942 cm?

Yeuaus aas pacueTa HPOYHOCTH CeYeHUs CBAH-OGOJOUKH!

uarubawouit moMent M=192,66 1c-Mm

nonepeunasn cuna Q=48,84 rc.

[Tpononbras cuia onpededsieTest OT Beca HaACTPORKu (puc. 4), Beca BepxHed 4a-
CTH 00OJIOUKHM [0 JIMHHH JefcTBHs HaunGoabuiero msrubaiomero momenta (cM. puc. 1)
H OT CHJ TPeHHs AKTHBHOTO HABJEHMS IO TOrO XKe CedeHHS.

Bec HafcTpoOiiKn OonipefeisieM KaK cyMMy cHA {cM. pHC. 4):

P,=04-25-25.1,7=4,25 1¢;
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Py=16-2,0-18-1,7=9,79 T¢;
P3=1,6-0,5-2,5-1,7=3,40 1c;
3P;_3=17,44 Tc.

B noxcuere cui P;, Py u P; 3Hauenue 1,7 — pa3Mep wmara cBai-060/01exK.
MOMEHT CTHOCHTENbHO OCH 0GO0JIOYKH OT CHIbl Pi

Mpy =4.25-1,0=4,25 Tc M.

Bec wacty cBau-o6onouks ot V 0,0 1o V —7,5 M
Pe=Fly%,=0558-7,5- 1,5=6,28 Tc,
rie F———-n(r?—-r?) =3,14 (0,82—0,68%) =0,558 M2 — nJowWajb NONEPEYHOTO ceye-
HHS;
Vo, =15 1¢/M? — oGbeMHBI Bec XKene306eToOHA N0/ BOAOH.
AKTHBHOE 1aBIeHHe TPYHTA Ha JHIEBYIO CTEH-

8 Ky Ao V —7,5 M onpelelsieM IO 3NOpe AaBsie-
s HHA Ha pHC. 1:
g
2,50 S Ea= [0,5(1,64+2,21)2,54-0,5 (2,21 +
‘Fz_ N + 4,16)7,5] 1.7=47,53 rc.
. S C}ma Tpe€HHs OT aKTHBHOI'Q0 NaBJIeHHA
0,50 /‘ s T =Eatg d,
oy '
gﬁ g_f’,/l ¥ rie 8=0,5¢=0,5-33°=16°30";
iP ; a T,=47,53-0,296=14,07 Tc.
0% /25" : H3ruGaomuii MOMEHT OT CHJ TPEHHS OTHO-
‘ CHTeJIBHO OCH O0OJIOUKH
AL M, =14,07-06=844 Tc-m.
Tlponoabuas cuaa B ceveHHH Ha V —7,50 M
Puc. 4. Cxema Kk ompefelne- N=3P, 34+P+T,=
HHIO TIPOAOJbHOH CHJH, Kei- =17,44+6,28+14,07=37,8 Tc.
cTByIOIE HA 3JIEMEHTH JH- . _
LEeBOM CTeHKH 60JibBepKa Usrubaromuil MOMEHT ¢ YY4€TOM BJHSHHA HOpO-

AOJbHBRIX CHJ
M=M—Mp,+M,=192,66—4,25+ 8,44 = 196,85 1c-M.
JlJlﬂ pacyera mno BHEUEHTPEHHOMY CXHKATHIO 3KCHEHTDHCHTET HpO}lOJIbHOi"l CHJL
M _ 196,85

Pacyer cBau-060JI0YKH H3 TPEJABAPHTENbHO HANPSKEHHOTO UEHTPHPYTHPOBAHHO-
ro Xeje3oberoHa BHUIOJHSETCA MO yKa3aHusM PYKOBOACTBA 10 INPOEKTUPOBAHHIO,
HM3TOTOBJCHHIO ¥ NPHMEHEHHI0 XKese306eTOHHHX HeHTPA(YTHPOBAHHEIX KOHCTPYKILHf
koabuesoro ceuenns (HHUMJKB, Crpoiinznar, 1979).

4. PACYET CEYEHHM, HOPMAJIbHBIX K ITPOXOJIbHON
OCH 3JIEMEHTA

IIp pacdeTe BHENEHTPEHHO CKATHX KeJNe306ETOHHHX 3JIEMEHTOB YUHTHBAIOTCS
cayuaiiHbifi HAUaJbHBIH SKCUEHTPHCHTET ef” mo ykasaHusm nm. 1.22 raapu  CHull

Il-gl—-?g U BJUsH¥e nporuba B cooTBercTBHHM ¢ nn. 1.16 u 3.24 raasm CHull
11-21-75.
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eC)l

o TPHHHMAeTCs He MeHee OJHOrO M3 3HaYeHHH — 1/600 AJuUHH 3JeMeHTa HJH
1/30 BBICOTHI CedYeHHd 3JIeMeHTa:

_é%TO =0,03 M (19,0 M — a7HHa cBau-060JOUKH);

_;.’66 =0,00 » (1,6 M — auaMeTp cBaH-000/10UKH).

Cay4aiiHblii HAYaJbHBIA SKCUEHTPHCHTET CYMMHPYETCS C HOJNYYEHHHIM H3 CTaTH-
H4ecKOro pacdera:

=e+4e’ =5,2140,06=526 m.

BansHge Mporu6a yYuTHBAETCs YMHOXEHHEeM 3KCUEHTPHCHTeTa Ha KosdHUHeHT

Ipn 3Tom ycaoBHast KpuTHYecKast cHila ompegelisietcs nmo dopmyae

64Es [ 1 0.11 \
N}( T em— | | —— 0,1 i la ’
S [k,m ( Citie O ]

rie ly=190U ¢cM — mJa¥HHa CBau-o00JIOYKH;

1 =0,154 m*=15400000 cm* (cM. pa3x. ! HacTosiulero pacuera);
Mﬂﬂ
Ran=14p Ml — KO3 PHIHEHT, YUHTHBAWIIUA BAASIHUE AJTHTENLHOTO JeHCT-
I

BHS HarpyskH,
M, nMi‘ — MOMEHTH COOTBETCTBEHHO OT AEHCTBHs MOJHOH HAarpy3KH R

OT ZeHCTBHS NOCTOSIHHHIX M AJHTEJbHBIX Harpysok; npH

pacyere O CXeMe 3arpyXKeHHs NpuHYada DPaBHOMEPHHIMH Ha-

rPy3KaMH NPH NEPBOH KAaTeTODHH HArpy3ok [LONycKaeTcs
An

NpHHHUMAaTL OTHOILEHHe

=0,7;
f=1 — ans TAKeNOro UEHTPHAPYTHPOBAHHOTO Ge{roua;
kaa=141-0,7=17;
f— 2" , HO He MeHee BeJHYHHH Imin=0,5—0,01 —0,001Ryy;
€0=>5,26 M — 3KCLEHTPHCHTET (CM. BHIllE);
d=1,60

M— Hapyxu-mn JAHaMeTp CBaH- 060JI04YKH;

fmin =0,5—0,01 ‘?00 —0,001-215=0,17;

5,26
= 2 =3,29>0,17;
1,60 =

Ry — KO3((HUMEHT, YUHTHIBAIOIMH BJWsHHE NPEABAPHTE/NBHOIO HANPSIKEHHS ap
Marypsl Ha XKeCcTKOCTb 3JIeMEHTa; NpH PaBHOMepHOM OOXKAaTHH ceYeHHs

ku==1+440 J0x 0
RppH d

3aecy -2 mpunuMaetca He Gounee 0,25;
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OG5« — HOpeIBADHTENLHOE HampsiKenHe B OeToHe ¢ yuyeTOM BceX IIOTepPb IpH

m.<1l, os.n= 2

Fa
Ycuane npeaBapHTEIbHOrO 06XKaTHA

N0=UOFH.K_UaFn.K-

IlpesenbHast BemuuyHa TNPEIBAPUTENHHOTO HAMpPSKEHHsT Op ONpelessieTcs H3
YCJI0BUSA Oo--p<<Kupp, Ti€ 3HaUeHHe p NPH MeXaHHYecKoM criocofe HATAXKEHHs apMa-

TypH pasuo 0,050,:
Go+0,056,="06000 xrc/cm2;

o= 6000 225700 krc/cm2.

1,05

OnpenelisieM NMOTEPH [pelBaPHTeJbHOTO HANPSXKEHHS apMaTypH.

Ilepsoie norepu

1. Pesakcauus HanpsiKeHH apMaTypn (IIPH MeXaHHYecKOM crocoGe HATKEHHs)
Open=0,100—200=0,1 -5700—200=370 xrc/cm2.

2. Motepn oT AehOpMaluH aHKePOB, PACMNOJONKEHHBX Y HATHMNKHBIX YCTPOKHCTE,
nedOpMalYH CTANBHOE (OPMH M TeMnepaTypHOro nepenana M ueHTpHYrHPOBaH-
HHX 060JI0UeK BCJeACTBHE CHENHMHKM TEXHOJOTHH H3FOTOBJIEHHS He YYHTHIBAIOTCH.

3. Norepu or GHcTpOHAaTEeKaoOel No/N3y4ecTH (A4S GeTOHA, MOABEPrHYTOro Tem-

a0BOH o6paboTke)
NPH Os.x/Ro<<a 06.n023==0,85-50006.1/Ro.
BeaHuHHA OpeABAPHTENbHOrO HANPSIKEHHs C YIeTOM HOTEPh

No=00Fa.«=>5330-61,07=:325503 xrc,

rae 09==5700-—370=>5330 xrc/cm?.
Inomanp MPHBEAEHHOrQ Ce4eHus

Fn=ﬂ'.(f'-’——ff) +nuFux+naFax,
E. __ 2000000

=6,15;

TA® M= = "325000
E. _ 2106000
g —oa - 21000 g 46,
= . = 335000 O
Fn—3,14 (80°—682) +6,15-61,07--6,46.9,42==6013,07 cu?.
325503

C6n= 601307 =54,13 krc/cM?.

Mpu nocrumenun 70%-Ho# npounoctd Ro=0,7-500=350 Krc/cm2.

Monyuaew 0% 541 =0,15<<a=0,86,
on Ro 380 <

a==0,6 — 145 Mapku GeToHa Buue M3(0.
Onpefnensiem noTepH 0T GHCTPOHATeKaIOLIEHl NMOJN3YYECTH!

G nons =500 5745;16' 0,85=67 xre/cM?.
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Bropsie norepu

4. Ycanka 6erona M500
Oyc==400 Krc/cm?,

5. Ilonsyvects GeToHa

O6.u Os
IIpH <0,6 Onoas == 2 OOk —J—-,
P Ro 3 0 R,

rae k=0,85 — npu TennoBoit o6paboTke GeTona;

o1 =263 Krc/cM2,

_Rj"ﬁ =0,15<C0,6 Gnons==2000-0,85

0

Tlonupe mnoTepH  On=370+4674400+263=11,00>>1000 xrc¢/cM? (cM, n. 1.26
CHull 1I-21—75).
Hanpsxkenue B apMaType ¢ y4eTOM BCex NOTepb

0o=5700—1100=4600 krc/cM2.
Ko3d}HiHeHT TOYHOCTH HaTAXKEHHS apMaTypnl NPHHMMAETCsl MEHbIE eiuHHILH:
Mmy=1—Ani,,

rge Am;=0,1 — npH MexaHH4ecKoM cnocoGe HATAXKEHUS apMaTypH.
Toraa m;=1—0,1=0,9.
Hanpsixenue B neHanpsiraemoi apmatype

Oa== 06.nona+0yc+0nona =67+ 400+263 =730 Kl"C/lCMz.

Cusa 06XaTHs ¢ Y4€TOM BeceX HOTeph
No=0,9-4600-61,07—730-9,42—=245953,2 krc.
Hanpsxkenune B GeroHe c ydeToM Bcex MOTEPh B apMarype

O6.u== 245953,2 =40,9( krc/cm?;

6013,07
40,90
Be=1+40 2039 505 =2,46;
' sap- 025 =1+1,46=2,16;
2 2
nly="tFa g naFary . G15-6107-742 | 646-942-742 _ 1949555 s,
2 2 2 2
6,4-325000 115400000 [ 0,11 ‘
Nyp= - 14 +0,1
P oo 7\ oiFs09546 ' )+
+1194955,5] — 1609888 Krc;
= 1 - 1 =1,03.
| FanncmN | 115.1-125-0,9-37800
N 1609888

Pacuer BHELIEHTPEHHO CXKAaTOTG 3J€MeHTa KOJbIeBOro CEYeHHs MO HPOYHOCTH
TIPOHU3BOAHTCA U3 YCJNOBHA

Nleoﬂ< (mGRnPchp+maRnc’Fuxrn-}'maRacFaKra) s :GK +

+maRHFH.K‘kHzH +maRaFa.|9 kaZE .



OTHOCHTeJbHAA IJOWAAh CXKaTOH 30HH GeTOHA
Ni-+(ag+ Auma R\ F,  A+AamaReF
o= - )
* méRon+(maRuc‘{‘BamaRn)Fﬂ_K‘f‘(maRac-"BamaRa,lFa_k

N, =kuncnmN=1,15-1,0- 1,25-0,9-37800=48903,75 xrc,

re Koa(phUUHeHTH: HaleXHOCTH ky==1,15, coueramns Harpysok rc=1,0, meperpys-
kM n=125 u npononnutenpubii myz=0,9 — NPHHSATH B COOTBETCTBHH C YKAa3aHHAMH
raasu CHull 11-56—77 u nacrosiero PyxoBoncrsa nns coopyxenus Il xaacca ka-

MHTaJbHOCTH;
Go=m.0o =1,1-4600="5060 xrc/cm? npu m.>1;
F=>5580 cM? — mnJjomajb HONEPEYHOro cedeHHs (cM. pasia. 3 Hacrosulero pac-
geTa);
rep=0,5 (r-4r)) =0,5(80+68) =74 cM (cM. puc. 3);
ra=r;=74 cM (cM. puc. 3);

me=1 u m.=1,15—B cOOTBeTCTBHHN ¢ yxkasauusimu raasn CHull 11-56—77 naas
TOJILHHEl CTEHKH ceYeHHsi 12 cM H 4HCJa apMaTypHHX CTepx-
Hell B cedeHuu Goaee 10;

Go 5060 .
= K =\I,l—‘—-— =0109v
Av=mus— ¢ 5000

myx=1,1 — a5 apmarypu xJacca A-IV;
Aa=max=1,0;

Max=1,0 — 13 apmarypu kaacca A-II;
Bu=A44A,;=0,09-1,8=0,162;
Ax=1,546Ry-10-5=1,5+46-5000-10—5=1,8;
B.=A.A.=1-1,67=1,6T,

A.=1546R,-10-5=1546-2850-10-5=1,67;
ax = [48903,75+ (5060+0,09-1,15-5000)61,07+41-1,15-2850.9,42] /[1-215X
X 5580+ (1,15-40004-0,162-1,15-5000) 61,07+ (1,15-285041,67-1,15X
K2850)9,42] =0,2595;

ky= Ayx—Buax=0,09—0,162-0,2595=0,048;
ky= A.—B,ax=1,0—1,67-0,2595=0,567;

k1=0,241,30x=0,2+1,3-0,2595=0,537 < 1;
Zy=2Za=Riry=Fkira=0,537-74=239,74 cM;

€9==526 cM — 3KCHEeHTPHCHTeT (CM. HauaJjo pasf. 4).
Haxonum ycnoBue npovHOCTR:

48903,75-526-1,03<< (1,0-215-5580-74+1,15-4000-61,07-74+1,15X
sin (180°-0,2595)

3,14 +
1,15-5000-61,07-0,048-39,74+41,15-2850-9,42.0,567 -39,74;

+
26495073,7 < 27538568,1 krc/cM — yCJOBHE BHIOJHEHO (pacxoxienune =~4%).
[puunmaem apMmatypy Fa=24218; F.=1210.
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5. PACUET CEYEHHMY],
HAKJIOHHBIX K TIPOJOJIBHO¥I OCH 2JIEMEHTA

IIpu pacuere Ha AefiCTBHe TONepeyHON CHJB JOJNXKHO cOGaI0AATHCS  YCIOBHe
QI <<0,7me.sRupdhic,
rae Qp =kuncnm;Q;
Q=48840 krc;
ky==1,15, ne==1,0, n=1,25, m;=10, me:=1,0 — NPHHATH B COOTBETCTBHH C YKa-
sanusmu CHuIl 11-56—77, BCH

3—80 w Hacroamero Pykopoi-
CTBA;

Q,=115-1,0-1,25-1,0-48840=70207,5 krc;

§=12 cM — TOJIILHHA CTEHKH KOJIUEBROrQ CEUEHHS;
ho==0,6d=0,6-160=96 cM — pabouas BRCOTa CEYEHHS;
d — HapyXHBI AHAMETP KOJhLA.
70207,56<<0,7-1,0-215-12-96=173376 xrc — ycJ/iOBHe BHIIOJHEHO,
PacueT monepeuHofi apMaTypH He NPOM3BOAMTCH NPH COOMIOACHHH YCIOBHA

Q1 <<kimegaRpbhg,

rie k=06 — K03(QPpHilHeHT;
b=28=2.12=24 cm — pacyeTHas WHPHHA 3JIEMEHTA;
70207,5<¢0,6-1,0-13,5-24-96=18662,4 krc — yc/ioBHe He BHIIOJHEHO, MONepeyHas

apMarypa Onpefe/sercs pacyeToM.
Pacuer 3/€MEHTOB CO CHOHPAJNbHOH apMaTypoll NPOM3BOANTCS U3  YCJIOBHS

Q[ <Qx.6-
Hpenenbﬂaa nomnepeyHas cHJa, BOCIpHHHMaeMas 6eTOHOM H CHHpa.HbHOﬁ apMma-

Typof, onpefensercs no Gopmyne
Qo= V" 8mesRpbh0Gx.

Ycuaue B cnupasbHofl apMarype Ha e[HHHIY IJHHH 3JieMeHTa B [pejedax Hak-
JIOHHOTO CEYeHHs

QmaRaxfc
P ’

dx =

rhe fc —molaap cnHpadbHOA apMaTypH;
4 — War BATKOB CHHPAJbEOI apMaTyph, ODHHHMaeMbli He OoJee

umax—

2
0,75kameaRobly _ _075-2:10-135-24-96* _ g, 7
) TR— 48840

3zech ky=2 — nJas TaXeJoro GeToHa,
Ilpunumaem mar apmaTypsl u=15 cM.

r -
702075= )/ 8-1,0-135-24.96* _2"_15%@0_%-_,

orkyia fe=10,75 cm?. [IpunnmMaem muamerp crepxHs 10 MM, f.=0,785 cM2.
ITpoBepsiem yciaosus. Hduamerp cnupaibHOR apMaTypH AOMMKEH OHTb He MeHee
G,25 nuaMeTpa MPONOMBHOH apMaTyPH u He MeHee 5 Mm: 10 MM>>0,25-18=4,5 Mwm;
AJISI CHIHPANbHOK aDMATYPH, YCTAHABAWBAEMON NO pacyeTy, ROMKHO cOGJMONATLCA
mesRpy0 . 2.1,15-1800.0,75 1,0-135-12
5 : > 5 , 207>>81 krc/cM —ye-

YCJIOBHE (x == 5

JIOBHSI BHINIOJIHEHBL.
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6. PACYET IIO BTOPOM TI'PVIIIE INTPEJEJIBHBIX
COCTOSHIA

TlpuMenenne nJis apMHPOBaHHS JIHLEBOH CTEHKH apMaTtypul kJjacca A-IV B ycao-
BHAX cpeldbl CpejlHearpecCHBHOH CTENeHH OTHOCHT pAacCUHTHIBAeMblli 3JeMeHT K 3-H
KaTeropH# TpellHHOCTOHKOCTH (cM. Taba. 7 CHuIT 11-28—73%).

B 3toM cayuae pacuer mo 06Pa30BAHHIO H DACKPBHITHIO TPELIMH NPOW3BOAMUTCS HA
YCHJH#A, NOJYYeHHble H3 CTATHYECKOrO PacyeTa, BHIIOJHEHHOTO ¢ IPHUMEHEHHeM CIBH-
roBbiX XapaKTePHCTHK PYHTOB, PABHBIX ¢ H C);.

B ycnoBusX CcHIBHOE cy/bdaTHOH arpeccH yKa3aHHBE 3JE€MEHTH KOHCTPYKILHH
AOJKHEL ObliM Obl DAcCUHTHBATBLCS HA YCHJHA, NOJYYeHHble H3 CTAaTHUECKOrO pacye-
Ta N0 NMepBOfi Tpynne npeie/bHHEX COCTOSHHH, Tak KAK OHH B 3TOM cJjydyae MOMaianH
651 BO 2-10 KaTeropHio TpelfHHOCTONKOCTH (cM. taba. 7 CHuIl 11-28—73* u taba.
15 CHulIl 1I-21—-75).

CraTHYeCKHH pacueT BHIOJIHEH Ha pHC. 5 Mo aHaJOTHH C pacyeToMm Ha pHC. 1.

OpanHaThl 3M10pH aKTHBHOI'O JaBJeHHst HalJeHH no GopMyJe

Gq= (qﬂ+z'¥;‘ hy)hg—Chg,,

TAe 3HaYeHHs hgH Agp ONpelesieHnl no taba. 18 nacrosiero PykoBoictsa aaa §); H
¢y upu 8 =10,5¢;;:

vV +25 M 0,=4-0,24=0,96 1c/m?;
VvV 0,0 M 0,= (4+1,8:2,5)0,24=2,(4 1c/M2;
V —145 M 0,= (4+1,8-2,541,0-11,5)0,24=4,8 1c/m?;
o,= (4+1,8:2,6+4+1,0-11,5)0,44—2,5.1,256=5,67 1c/M?;

vV —20,0 M 0= (4+1,8-2,54+1,0-11,6+1,0-8,5)0,44—2,5-1,25=9,41 Tc/uM>.
CpryraTh 3MIOpH ACCHBHOrO AaBJEHHA Halllens no gopmyle

Gp=2 (Y:‘ hi)}"p +C;\.pc,

Ifle 3HAYeRHA Ap H Ap, onpeleleds mo Taba. 20 nacrosimero Pykosoactsa mia ¢y u
¢ mpu d=g:

V —Ll,5 M 0,=0;

V —125 M 0,=10-1,0-2,86+2,5-4,32=13,66 Tc/mM?;

vV —200 0,=1,0-8,5-2,86+2,5-4,32=35,11 Tc/M%

PacueTHble 3HaYeHHsl YCHJHH B OJHOH cBae-060JI04WKe ¢ y4eTOM MNepesarJyO6seHHs
CTEHKHM II0 pacueTy ee ycToHYHBOCTH Ha IOBODOT BOKDYI TOUKH KpeIJIEHHs aHKepa
ONpeAensioTes ¢ yu1eToM KO3((]uI{HEeHTOB, NOJYYEeHHHX B pacueTe IO NepPBOH Tpynhe
npeieIbHBIX COCTOSHHI:

M;;—825-0,85(1,6+0,1)1,27=151,40 Tc-M/m;
Q;=20,72(1,6+0,1)1,15=140,50 c.

[TpoposnHas culia OT Beca HAaJCTPOAKH M Beca YacTH CBAH MNPHHHMAETCH  H3
pacuera 1o NepBOMY NpefebHOMY COCTOSIHHIO (CM. pasfi. 3 HacTOALIErO pacyera).
CHJl2a TPeHHsi OT aKTHBHOIO JaBJieHHs TPyHTa Ao V —7,0 M

T,=E, tg 6=1[0,5(0,96+2,04)2,5+0,5 (2,04+3,72)7,0}-1,7 tg (0,5-35°)=12,82 rc.
W3rubaionuii MOMeHT OT CHJ TpeHus M.=—12,82-0,6=7,69 1c-M.
TpojoabHas cala B cedeHud Ha V —7,0 M N ;= 17,44+6,28+12,82=36,54 rc.
Hsra6Gaomui MOMEHT ¢ YYeTOM BJIHAHHS NPOAOJIbHHX cHa  M;=151,40—4,25
+7,69=1504,84 tc-M.
154,84 _
36,54

Pacuer no 06pa30oBanyi0 TPEMIHH, HOPMAJbHLIX K MPOAOJBHOM OCH 3J€MeHTa, 1po-
W3BOJAHUTCS U3 YCJIOBHUS

IDKCUEHTPHCHTET APOJAOJIBHOH CHAB €= 4,24 M

MﬂgMTy
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rae M;=154,84 Tc-M— MOMEHT BHELIHMX CHJ OTHOCHTEJBHO OCH, mpoxoJsaulefi ue-
pes LEeHTDP KOJbIEBOr0 CeYeHHs;
M, — MOMEHT, BOCIpHHHMAeMbii ceYeHHEM, HOPMaJibHhIM K IIpO-
AOJABHOH OCH BJIeMeHTa, onpeleisieMuit no ¢opmyte M.=
= (NTrﬂ+WTRpII) ks
Nre= 4Ny +No=236540--245953,2=282493 xrc. 3Hax «+>» DPHHHMaeTCs ANS CXKil-
Mawpoulel cuan Npj;

No— paBHoAeficTBYIOWasl YCHAHA NPeJBAPHTENbHOTO HANPAMXEHUS apPMATYDH,
nojydeHHas B Pasi. 4 HaCTosAlIero pacyera C yuyeToM BCeX MOTeph;

ra= ;‘7°~pacc'rosmﬂe OT LEHTpPA T#HXKeCTH TNPHBEACHHOTO CeYeHHsi JO AAPOBOH
n
TOYKH;

W =1 _ yOpPYrHii MOMEHT CONPOTHBJIEHHS.
r

MowmeHT HHEPUHH [PHBEAEHHOrO CeYeHHs
In=1I6+nla=154000004 1194954 — 16594954 cm*,

riae /6==15400000 cm4; nl,=—1194954 cm*; F,=6013,07 cM? — cM. COOTBETCTBEHHC
pasa. 1 ¥ 4 macrosulero pacyera;

— 16594954 __ 907437 oo

__ 207437
6013,07
MomeHT cOnpoTHBJEHHS NPUBEAEHHOro ceueHHs AJs KpaHHero pacTsHYTOro BO-

JOKHA ¢ yu4eTOM Heynpyrux jAedopManui pacrauyroro Getona W.=yW,, rzae v=

—2-04 N —o 04 88 s

r . 80

=34,50 cM.

A

W:=1,66-207437=344345 cm®.

3unauenne Kos3bduupenra k;, yUHTHBAIONErO BJIHAHHE HEYNpYyrHx JHedopmauui
6eToHa CXKaTo#l 30HH, ONpeleNseTcss B 3aBHCHMOCTH OT OTHOCHTEJNbHOH BeJHYHHH
HOPMAaJIbHOR CMJIH

_ Mo 28793 g4c
RopFn 20-6013,07

ny

B cayuae, ecin n:<<1.5 WIH nr>>aRnp =0,2-280=05,6, sHaueHue k. onpepeaser-

cq mo coOTBeTcTBYIOLIMM dopMynaM. B ocTaipEX caywanax kr=1.
CaezoBaTensHo, B NaHHOM pacuere B.=1.

M. = (282493-34,48+344345-20) - =16627259 Krc-cm;
15484000<C 16627259 xrc-cM — YCAOBHE BHINOJAHEHO, TPEUIHHH B PacTAHYTOH
30He He PACKPHBAIOTCH.

Pacuer no o6pa3oBaHMi0 TPEIUWH, HAKAOHHHX K OPOJOABHOH OCH, BPH Or.c=<s
<< Rypyy TPOH3BOAMUTCA M3 YCIOBMA Or.p<Rp. Kospduumenr m;=0,375 npunsr

ana Geroda mapku M500 no ta6n. 34 CHull 11-21—75.
m;Rnp; =0,375-280= 105 xrc/cm?.

T'naBHbie PACTATHBAIOIHE N CXUMapUige HanpsiXeHus B GeToHe onpeaeaTca

no gopmyJe
S G oy .‘/’cx—l-cy 2 2
rp =~ £ () ey

25 3akaz M 462 385




Pacvemnan cxema

Intopa akmubyozo u naccubrozs
Fabnerun epysma
u Bpemennod yaepysxi

2,50 g¥=4,0re/m?
RTTITIAN G 96 7c/u®
0’50 %=35° la=0,24¢ 1',39
lf@ i d=h8re/m’ guxep 582 Arnkep
%_H_*::"““
—_ T
p=35°
I=1,0rc/m?
2g=0,2%
~1t,50
¥ . 567
x [ 13,66 \ 5,17
iy 7 i
- o 7
e ; ?‘J 7592, o \ 677
Ap=386 | 4 =b07e/ = 67 72,3, #,60_\ 7 oz
Lty | 2am04 g 4 ’
ex=2,5reim? %é
Ju=f,25 ,gZJ
1,85,
-20,00
¥ 51 947

pacuer JIHIEBOH CTEHKH 60JIbBEpKa nO BTOPOH rpynne

Puc. 5. I'pacdoananurauecKdi .
npeleNbHHX COCTOSIHAM

[le oy= NutNo ,Ai’l — HOpMaJibHOe HampsXeHde B OeToHe Ha IJIOIIAAKe,
F, Iy
n MepHeHAHKYJISPHOH NPOJOJBHOR OCH 3JAEMEHTa, HA
YPOBHe IEHTpa KOJLLUEBOro CedyeHHs OT BHEIHeH
HATPY3KHE ¥ YCHAUA NPEABAPUTENILHOrO HAUpPAKEHU
No. Tlpn My=0 jpas cKEMaoIMHEX HaOpsKexui
(3HaK «—>»):
N"+No 365404 245953,2
—— e = . =——46,98 xrc/cM2;
o ra 6013,07 /

ay=0—mHopMaJbuoe HampsKeHHe B
GeToHe wa MNJOIMAAKe, Tapad-
NeALHOH OPOAONBHOH OCH 3jle-
MeHTa (momepedHble YCHJHS

Q. OTCYTCTBYIOT) ;
n
Txy= -%— — KacaTeJIbHBIE HAMpSXKEHH: B
n
Getone B ypOBHE UEHTPA

KOJIbIIEBOT'O CEUECHHS,;
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Bepeboynsii 3ntpa

MHO2OY2ONHUK 7oNEPEYHEIX TUN
q,7e/m

118 /

2
<
=
L
X
7 / N
N
)97 | 20,72 2% &
1475 N
MLy ﬁ "\\Re=23,57¢ *
o~y
L3t /| :
4 N
2,76 / ‘ L
5 : ' ¢
5 200 / | AN
LR
M2 / l \Q? &
g l2:28 [ | &
— 7
1372 10 JXmax“‘ZJM\R
R
4,20 \ |
M ie
3L%68
AN N |
227 I N
8,76 N
16
106 |, § 1,00
1,80 | o
16,00
19
A e
208 ), Mpax=33:25 =82,5rem
23,28 ,,
12,55 23 Ra=47-50=25,50rc

"R N gl87 6547210

Y\ 71 ] H/ /9

20 pa

2,5:10=25r¢

Z

Prc. 5 (npomonxernsne)

I5*

Macwmab: cun /e -1gre
anuy Iem-2m
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Si=0,5F,y=0,5-6013,07-47,21 == 141938,5 cM*— cTaThuecKHil MOMEHT mNOJY-
KOJIbI{a OTHOCHTEJIBHO LEeHT-
PaJbHOH OCH CeyeHHS;

2 defddi+d} _ 2 160°+160-136+136°_ 47 9 M — PACCTORHHE 0T LEHT-
3T dtd, 3-3,14 1604136 panbHOR OCH  ceue-

HHA 10 LEeHTpa Ti-
JKECTH NOJTYKOMbILA;
[,=16894954 cm4— cM. BHIIE,;

b=20=2.12=24 cwm;

. 40500-141938,5

Ty = =14,44 xrc/em.
xy 16504954 - 24 kre/

Orpm ;@_ﬂ, +]/ ::‘9_29_835_0_) + 14,442 = —23 A7+27,56=4,09 Krc/cM®.
[pu 0;..=—23,47—27,56=-51,03 xrc/cm?< 105 krc/cm?=miRnpj pacyer 1po-
_ H3BOAHMTCS M3 yCROBHSI

6r.p=4,09<< 20 xkrc/cM?=Rpll — YC/AOBHE BHIOJHEHO, TPEUIMHOCTOHKGCTH HAKJIOHHO-
TO cedeHHS obecnedeHa.

7. ONPEAEJIEHUE BEJHUMHbBI MPEABAPUTEJ/IBHOIO
HATS)KEHWS AHKEPOB

BesqnukHa npeaBapHTesbHOro HATSAXKEHHA AHKEPOB onpenemierca N0 HaHMEHb-
1eMy 3HAUEHHIO, MONYYEHHOMY H3 IBYX YCJIOBMI:

Pu(1,15h)° _ Rs'La
3E /. E.F,

uaw 1,1P.h<<0,75M;,
«ae h=12,0 M — paccrosiiHe OT JHHHH aHKepa 10
ZIHa,
Ec=E¢=38600000 Tc/M? — MOAYAb Ynpyroctd OBeTOHa MapKH
M500;

Ic==0,154 M%— MOMEHT WHEpPUHH CeYeHHs CBaH-000-
JOYKH (cM. paan. 1 Hacrosmero
pacgera);
Ry'=maRalak=1,3-23,5-1,7-1,15=>59,73 1c— ycusue B aHKepe ¢ ydyetoM K0>DH-
LHeHTa Ha mepe3arJylJeHHe CTEHKH;
Ra=23,5 T¢/M— 1o pHc. 5;
Ea~20000000 Tc/M2— MOAYJb RHIPYFrOCTH cra.zm
L,=18,041,0=19,0 u— gnuna ankepa (puc. 6
Fa_00044 M2— U1OILa b CeYeHHns auxepa
Mp=151,40 Tc-M/v— H3THOAICIUHA MOMEHT (3HaYeHHe Ofl-
peneseHo B Hayale pash. 6 nacTos-
hmiero pacuera).

Py(1,15-12,0)2 59,73-19.0

3-3600000-0,154 20000000-0,0044 °
Py;=38,16 1C
Han 1,1Py-12,0=0,75-151,40;
P,=8,60 rc.
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~ TlpunumaeM 4Jisi NPeABAapHTE]LHOTO HATSXeHHs aHKepop YcHaHe Py==28,16 Tc
(Menpulee U3 MOJYUYEHHBIX 3HAYEHHil).

8. PACYET AHKEPHO¥ OITIOPHI

IIpuHaTa KO03J0BAas ONOpAa H3 NMPH3MATHYECKHX »KeJIe300€TOHHBIX CBall CEYEHHEM
4040 cm, 3abuteix B rpyHr ¢ HaknoHoM 3:1. Tonosw cBafi 3asenaHbl B MIANIOYHYIO
#ene300eToHHYI0 6asKy. PaccTosiHHe OMOpH OT J¥LEBOR CTEHKH ONpeleseHo pacho-
JIOJKeHHEM ee 32 JHHHEN OTKoca, MPOBENEHHON [OX YIJIOM BHYTDEHHEro TpeHHs IPyH-
ra 3achliKg @) OT NepeceueHus NAOCKOCTeH AHA H JHUEBOR CTeHKH OOJbBepka (CM.

OYHKTHPHYIO JIHHHIO Ha pHC. 6).

La = IE,OM
= 77 <
00 F850 Fu=t,8rc/m? 425 Vi
0,00 = L
e : T A=
7 ¥ =33° pp=tpre/n® ' 7
Pg=35° e
Ve
. s
Necor wpynneid .~
-
e
e oy
// »
e
§-11, 0 A% Cyrnunow -
30 Py = 18°

SDI =20 °

Cret,7re/m’cq=2mc(re

0<37, <025

Puc. 6. Cxema K pacyeTy KO3JIOBOfi aHKepHOH ONOPH

Pacuer yCTOflYHBOCTH H NOPOYHOCTH ONOPH NPOH3BOAHTCA Ho IEpBofi rpynne
npejfebHEX COCTOSHHA. PacueTHHMH HarpyskaMu Ha ONOpY ABJIAIOTCS aHKEPHOE YCH-
JHe W Bec IPYHTAa W BPEMEHHHX Harpys3ok, JeXaiux Ha wanoyhofi 6aike. KosnoBHe
OMops MOCTAaBJEHH C MIaroM aHKepHHX TAr. C 3TO# AJMHMHH COOHPAIOTCA HArPY3KH.

Bec rpyHra, nexamero Ha 6aJike,

Pr=[b+h tg (45°—0,5¢,)] hlay={1,0+1,5 tg (45°—0,5-33°)]1-1,6-1,7-1,8=833 rc.
Harpyska OT paBHOMEpHO pacHpelne/ieHHOR HarpyskH g
P,=g[b+2h tg (45°—0,5¢)}}a=6,0(1,04-2-1,5 ig 28°30")1,7=26,8] 7c.
Co6cTBeHHBH Bec 6aJiKH

Po=bhilsy=1,0-0,8-1,7-2,6=3,4 1C.

Mpunumaem AauHy cBan l,==20 M. Toraa sec csau P,=0,4-0,4-20-1,5=4.8 1c.
OceBhie YCHJIHS B KO3JIOBHIX CBASX ONpelefsTcs no ¢opMy/aam:
B CXKaTOA cBae OT BCEX HArpysokK

ZP sin ap R.” cos ap

Nc= <
sin (ac+ap) sin (cte+ap)
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(8,33426,814-3,4+4,8) sin 18°26” 71,16 cos £8°i:6' — 135,36 TC.
sin (2-18°26") sin (2-18°26")

Ne=

rie R.’=171,16 T¢ — cM. pasa. 1 HacTOsIero pacuera;
B PacTAHYTOH cBae Ge3 ydeTa BPEMEHHOHR DaBHOMEPHO PaclpejeseHHON HArpy3KH

N _ ZPsinac R.' cos Ge
’ sin (ac+ ap) sin (Qe+@p)
Np== (8,33+3,4+4,8) sin 18°26" __ 71,16-cos l,8°?6’ —103.81 1c.
sin (2-18°26) sin (2-18°26)

Onpedenenue 2ay6unve nozpywerus ceal. Pacuer IVMIyOHHbI NOrpyXeHHS cBaft
npousBoraTcsa no ryase CHull 11-17—77. Tay6una norpyXeHusi ONpeiesIeTCs HeCy-

el cnocoGHOCTBIO BHCSIYEH CBaH.

V0,00 il

4
-
>~
Z,
11,4

154
174

&

i
0 20

13,4

11

Puc. 7. PacuerHas cxema aJsi OmpefelieHHS He-
cymefl cnocoGHOCTH cBaH, paboTalomed Ha CXd-
Malolyl0 HarpysKy

Jaa csafi, paGoTaoliuXx Ha CKHMAIOWYI0 Harpysky, pacder HPOM3BOIHTCA NO
¢opmyne

nenmuN= Zl (m gRF+uZmifl;),

rae N, A— TO XK€, YTO B pa3i. | nacrosilero pacyera,
my=1,0—mno BCH 3—80;
ka=1,4—mo CHull II-17—77, xoraa Hecymas cnocoGHOCTb cBaf
onpenelieHa PacyeToM;
m=1,0 —no CHull 11-17—77;
m p=myg=1,0—mno CHaull 1I-17—77 npu norpyxeHsu cBafi 3aGHBKO#;
F=0,4.0,4=0,16 M? — nJomanp NONEpeYHOro CeUeHHs CBaH;
u=4.0,4=1,6 M— nepuMeTp HONEPEYHOro CedeHHs CBAH.

OcHOBHBasicb Ha NPeHANOJOXKEHHH, YTO K MOMEHTY SKCIVIyaTalMH 3aKOHYarcs
OCHOBHHE OCaJKH HAacHMHOrO NMEeCYaHoro rpyHTa, a TaKXKe YUHTHBAf, YTO HOrpyXKeHHe
cBafi Beiercs 4epe3 HACHIHOK IPYHT, IPHHAMaeM, 94T0 B HeM GYAYT peallASOBHBATHCH
CHJH TPeHHs Io GOKOBOH IOBEPXHOCTH cBai B pasmepe 0,3 OT pacueTROro CONpPOTHB-
JeHHsA [ AJs LAHHOA KaTeTOPHH IPYHTa, T. e. AJSl KPYIHO3ePHHCTOrO IeCYAHOTO FPYHTA.
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PacyeTHHE CONPOTHBJEHHSI CYIJIMHKA ONpENeNieHH B COOTBETCTBUH C €r0 HOKa3a-
TesieM KoHcHCTenuwH [;=0,2. Pacunesenme nJacToB TIDYHTa Ha OJHODOHBIE CJIOH

NPHBELEHO HA PHC. 7. 32 OTCUETHHHA YPOBEHb IPHHAMAETCSl pacyeTHHIH YpOBEHb BOLLL
Ha V 0,0.
[IpuHuMaem norpyxeHue cBam a0 V —18,4 m:

1,0-1,25-1,6- 135,36 < _l_J-4 {601-0,16+1,6[1,05-2,0-+1,44-2,0+1,69-2,44-(6,08+

+6,41+6,70+6,984-7,26+7,54) 2] };

169,2<C 172,66 Tc — yCJOBHE BHIOJHEHO.
Jas ceail, paGoraiomux Ha BHAEPIHBaHHe, pacyeT HPOHIBOAHUTCH mo (GOPMyle

nenmuN < ?”i uSmefil;,
H

rae m=0,8 — no CHull 1I-17—77 ansa cBall, NorpyXeHHBIX Ha ray6uHy Gojee 4 M.
Pacuetnasi cxeMa s ONpejeieHHs Hecymlefi crnocoGHOCTH cBaW, paGoTawomer
Ha BbAepruBaHue, JaHa Ha pHC. 8.

Jo,00

. ] 7
f=1827c/m2—; = ;.;_1 P{
=255
§=2,5 \\_jﬁ = -
Y460 Vol |
FeE 76—y = D
f‘s,fg\\sj \!E~ o
=6,47 Pl
imo~sh] I
£=703 AR Y
N SRR N
S 11BN\ 1 Riw

§=787 ~y | N
f=3, 15 N

o

S v

b

“qa
Forzp0 N ]
V-2580555 =

Puc. 8. Pacuernas cxema JJd ONpelesieRHs Hecylme#
CoCcOGHOCTH CBaH, paGoTaloleli Ha BHAEPrHBaHHe

TpunpMaeM riyGuHy NOrpyxenns Ha V —22,8 m:

1-1,25-1-103,81<C %ﬁ’ 1,6[1,82-2,4+2,55- 2,4+ (5,76+6,16-+6,47+6,75+

+7,03+7,314-7,594-7,87+8,15) 2] ;
129,76 <€ 124,96 Tc — YCJOBHe He BHUIOJHEHO.
VpesuuHBaeM TJYGHHY TOTPYXeHHs Ha 1 M 1o V —23,8 m:

129,76 < 124,96+ %2— 1,6-8,36-1==132,6 Tc — yc/ioBHe BHIOJHEHO.
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Jnuea cKaTofl CBAH C yHeTOM 3afefKd ee B dNoYHylo OaJKy H HAaKIOHA

18,4+0,8 ‘
le= 2 =20,23 M.
cos 18°26 M

dimua pacrsaHyToil cBAaH

238408 96 .
cos 18°26’

Hannsie oaa pacuera npounocru wacene3oberorsnix cgail. CBaH 3ampoeKTHPOBAHH
u3 Getona Mapkn M300: R.,=135 krc/cM®. ApMatypa kaacca A-l111 mapkn CTaan
25T2C: R,=R,.==3400 xrc/cm?, ¥ xaacca A-F maprn craanm BCt3cn2: Rix=
1700 xrc/cm2,

Pacuer npounocru csad @ craduu skcnayarayuu. Pacuer csa, paboraiomedi Ha
pacTsikenne, npouspoantca no CHall 11-56—77 ¢ ymerom ykasaumil Hacrosdero Py-
KOBOJCTBA M3 YCJIOBHS

kuncnmaNo<<maRaFa,

rae ky, Nc, n°—TO XKe, YTO B pa3f. 2 HACTOAWErO pPacuera;
my=1,0— pacTAHYTHA Kesne300eTOHHLIH >JeMEHT, apMHPOBaHHHA 8-10
crepxHAMH <10 Wt.;
ma=1,10— gucsio pabouux cTepXHelt B nonepeuHoM ceyeHun 8 wWT. << 10;
N;=103810 Krc— H3 CTaTH4YeCKOro pacyera KO3JIOBOH ONOPHL.

1,15-1,0-1,25.1,0-103810=1,10- 3400F ,;
Fa==39,90 cm?.

Ilpunumaem Fa=8 @ 26=239,27 cm’.
Pacyer cBaH, paboralomleli Ha CXHMa-
IOmYI0 Harpy3ky OT NPOHOJABHOR  CHJH,
MY TPOU3BOIMTCA NO hopmynam BHeEHTPeH-
v - - HOTMO CXKATHA [PH HAAHYAH CAY4aHdHOro
4 ': / / g - SKCUeHTPHCHTETA. JKCUEeHTPHCHTET € NpPH-
VY ’ Gl HHMaeTcs B cooTBeTeTBHH ¢ m. 1.22 CHull
I1-21—75 He MeHee OZHOTO H3 CJeAYyIOMHX

( / 7 B . auauenrfi. 17600 Beedk ANMBH  SNMeMeHTa,
[ ] . .-

1/600X1900=3,17 cm mm 1/30 BHCOTH
ceyennst  saeMeHta, [/30-40=1,33 cmM.
y Tlpunumaem HanGoibliee M3 3HavueHHH
S ey =3,17 cm.

TipoBepxa NPOYHOCTH NPOU3BOLKTCH MO
Puc. 9. Ceuennte xe/ie306eTOHHOR cBaz  YKasaHHaM 0. 3.65 PykoBoAcTBa mo npoex-

WA pacueTa HAa BHENEHTPeHHOe CxXaTHe  THPOBAHHIO ﬁerouﬂux H Kene306eTOHHB X
KOHCTPYKLHI H3 TaXejgoro OeToHa (663

NPeABAPHTENPHOTO  HaNPAXKEHHA) AT
NPSIMOYTOJIbHEX CeYeHHH ¢ APMATYpofi pPaBHOMePHO pAaclpefle/IeHHOH [0 JIHHHSIH
HeHTPOB TAXKECTH crepxHefl (pHc. 9).
Yenosue, o KOTOPOMy NPOBEPSETCS NPOYHOCTh CeyeHHs,, IPHHAMaeTcd B 33aBHCH-
MOCTH OT OTHOCHTEJNBbHON BHICOTH CXKATO# 30OHH:

fe X = TuT
h 1+22./80
rae Ep=0,85—0,0008R;p=10,80—0,0008-135==0,742 — xapakTepucTHka cXaToii 30-
HH OeTOHA;
kancnmaNe 1,15.1,0-1,25-1,0- 135360
= = ’ 2 =i(,901;
Y Y 1,0-135.40-45 0.90

my==1,0—no BCH 3—80 aas cxkaToro >eje306eTOHHOT0 3JeMeHTa, apMH-
poBanuoro apmartypoh xaacca A-11i;
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Nc==135360 Krc — H3 CTATHYECKOro pacuera KO3JIOBOH ONOpH jJst cBaH, pabotatoulel
Ha cXKarue;

- MaRaFa.u
meRpbh (0,5--61)

Faw=fnu (pat1)=Fa(1+1) =2f,—nnomaip ceseHHs apMaTYyPH, PaCcMOJOKEHHOH
y oiHOAi M3 TpaHedl, NapajiefbHHIX MJAOCKO-
cTH H3ruba;

fou=/[s— NUOMW2Ab ONHOTO UPOMEKYTOUHOrO CTEPIKHA;
pu=1— uHCNO MPOMENKYTOUHEIX CTEPKHeH y rpaHH;

61'.:: f‘. = _é.- =0,125,
40

P
_ 1,10-3400-27, 0,00
= 10°135.40-40(0,5—0,125) 09F;
¢ _ 09014009 ___ 0,9014+0,09F,
12.6,097,/0,742 170,247,

I'panuunoe 3HaueHHe OTHOCHTEbHOH BBHICOTH CXKAaTOH 30HH OeTOHa

- £ _ 0,742
AT o L10-3400( ;0742
+T;‘“l 1,1) F=To00 \ 11 )

==0,569,

rae o, =4000 — npH HCMoAb30BaHKH KO3dduuKenTa ycroBuk paboTH GetoHa me= 1.
[IpoBepsieM NMPOYHOCTb CeUeHHs M3 ycaoBHS mpu §>5p:

o ny—n
kanenmyNe ("= moRupbh*mp — !

t]
Oy—lrp

rAe OTHOCHTeNbHas BEJAKHYHHA ﬂpOllOJ]bHOﬁ CHAHl NPH DABHOMECPHOM CXKATHH BCcero ce-
qeHua

SmaRafs .  110-3400-8f
MR b 1,0-135-40-40

OTHOCHTe/IbHASl Be/MUHHA MIrMGAIOWIEr0 MOMEHTa TIPH BWCOTe CXaToh 30HH &gl

nu—_—1+ =1+0,l385fa;

ey ==0,5Ep(1—E g) +an (E;p—81) (1—%; r—01)—0.05a:t 3 pt-aa(1—261);
e _ 0,569
£ 0,742

— maRaFan - 1,10'34002f3
T "meRapbh  1,0-135-40-40

mep=0,5-0,569 (1—0,569) +0,09f, (,767—0,125) (1—0,767—0,125 } —
—0,05-0,09f,-0,767240,035f, (1—2-0,125) =10,123+4-0,03.;

OTHOCHTeJIbHas BeJHYHHA MPOAOJBbHOA CHJH MPH BHCOTE CKATON 30HH § R’z

nrp=Eptau (28, p—1) =0,569-+0.00fx (2-0,767—1) =0,569-4-0,048f .

e

=0,767;

IR—

=0,035/4;

U3 ycaosrs npounoctu onpefensieM fa:
1,15-1,0-1,25-1,0-135360-3,17=1,0-135-40-402 (0,123+4-0,03f.) X
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14-0,1385f.—0,901
14-0,1385f,—0,569—0,048f .

0,099+0,1385f, .
0,431+40,0905f, '

24-3,26f.—4,47=0;

616818,6 = (1062720-4-259200f.)

fﬂ=_1163+v2166+4:47= 1104 CMz-
IMpunumaem fa=1J12=1,13 cm2

E= Ofi(iz)l—é);OSi '&04 =10,796>0,569=E p— ycsoBue BOPaHO NPABRILHO.

Pacuer npourocTu csau 80 8pems
crpourespcTsd. IloabeM cBaH CO CTeH-
~ #a MPOM3BOJHM 32 XBE€ TOUKH NIPH AO-
a=g,i07 Z—ZF ?"’i”ﬂ‘ = CTHXeHHH GeToHoM 70%-wOH mpouHo-

- ’L_ mfoe 2 crd. PacueTHast cxeMa JAJa8 TNoxbeMa
1=75,0 cBan, paforamouled Ha CXKHMAOMYIO
Harpysky, npeicTaBliieHa Ha pHe. 10.
PasHoMepHO pacmpellelieHHAass Harpyska
Prc. 10. Cxema 1 pacyera cBam iua OT cobcTBeyHOro Beca cBau gF=0,4X

HOLBEM 33 [BE TOUKH CO CTEHAA X0,4-2,5=0,4 Tc/M.

UsrnBaomuii MOMEHT Ha KOHCOJH
H TONepeuHasi CHAA ONpPElEISIOTCA €  Y4eTOM KO3(h(HUKeHTa THHAMHUHOCTH kx=1,5
{cM. n. 4.7 CHull 11-17—77):

My=0,5kq"a?2=0,5-1,6-0,4-4,02=4,8 TC:M;

Q=Fk q%a=1,5-0,4-4,0=24 T1cC.

Pacyer Ha NPOYHOCTH BHINIOJHSAEM B NPEANOJOMKEHHH, YTO CXKAaTas 30HA CeYeHHs
BHICOTON x<{2a’ obecneueda paGoToit GeroHa, apMarypa Fa' B opMyse npaEmMaerca
paBHOR HyJIO, TaK KaK CXKHMAaIOUIHE HANpAXKEHHs CTaJH B apMarype He MOTYT pea-
JH30BaTLCA:

kuncnm M. = meRupbx (ho—0,5x),

rae ka=1,15; n.=>0,95; mz=095 — no n. 13.16(8.8) r rabn. 15(5), nos. 1 Hacros-
mero PykosoactBa aaa III knacca kamutais-
HOCTH, CTPOHTEAbHHH caydafi, pabora Ha H3rHb,
B cedeHud 8 apMaTypHBIX cTepxXHedl (Memnblie
10);
n==1,0 — no n. 4.7 CHulI 11-17—77,

maRaFa _ _110-3400F.  _ ngeq ..
MeRnpb 1,0-0,7-135-40 ’ ’

ho =h—a=40—11=29 cm;

= 3’%}%’%’}“2& =11 cM — paccrosHue OT pPacTIHYTOH TPaHH A0 UEHTPA THAKECTH
pactaiyTod apmarypu (puc. 11).
1,15-0,95-1,00-0,95-480000=1,0-0,7-135-40-0,989F, (29—0,5-0,989F.);
498180=108414,18F ,—1848,65F ,%;
F32—58,64F.+269,48=0;
F.=29,32—859,66—269,48= 29,3224, 99=503 cm?.
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INMpmnuMaem Fa=5 P 12=5,65 cm?.

x=0,989-5,03=4,97 cM<<2a’=10 cM, T. e. ycaoBHe pacueTa BbGpPaHe Upa-
BHJBHO,

[Moabem CBaH BO BPeMs MOHTaXa NPOH3BOAMM 3a OJHY TOUKY MPH AOCTHXKEHWA
GetonoM 100% -HOM NPOYHOCTH.

Pacuernas cxeMma IpeACTaBJeHa HA puC. 12. MoMeHT W NonepeuHas cWia Ha KOH-
coJiH npH ky=1,5:

Myx=0,5kzg"a?=0,5-1,5-0,4-5,62=9,4]1 Tc-M;
Qx=kzq%=1,5.0,4.5,6=3,36 TC.
TIpOU3BOAKM pacueT HA NPOYHOCTH:

X= M =0,693Fa;

1,0-135-40
1,15-0,95-1,00-0,95-941060 =1,0- 135-40-0,693F, (20—0,5-0,693F4) ;
976640,37.= 108523,8F,—1296,67F.2;
F,2—83,69F ,+753,19=0;
Fa=41,845-—}1751,00—753,19=41,845—31,588 = 10,26 cm?.

TMpunumaem F.=5 < 16=10,05 cm? (pasuu-
xa ¢ TpeGyeMOoH MJIOIIAfbi0 CeYEHHS apMaTypH
2%, 1. e B AOMYCTHMBIX mpeaeax. S Y

x=0,693-10,26=7,11 cM<<2¢'=10 cm — . ¢ ¢
YCJIOBHSI pacueTa BHOPaHb NpaBwibho: F,'=0. >

OnpefensilolHM pacueToM s apMHPOBaHHs |
XaToH CcBaW SIBJASETCH pacdyer Ha NOA'BEM 34
OfHY Touky. IlpuHHMaem NpOAOJBHYIO apMary-
py Fa=8216 Mm. .

ITog6op apmaTypsl cBau, pabotallieli Ha
pacTsXKeHHe, BHINOJHAeTcA aHaaorugho. Ilpm o
noA»eMe CBaM 3a OAHY TOUYKY pactieTHas cXeMa
npencrapieHa Ha puc. 13. MoMeHT H monepeuHas Puc. 11. Cevenne xeneso-
CHJla Ha KOHCOJH NpH kp;=1,5; 0eTOHHOH CBaM A pac-

6
My=05-15-04-7,642=1753 tc-M: uera Ha HartH
Qu=1,5-04-7,64=458 Tc.

[lpon3BojnM pacder B MpeANoNoKeHuH x<<2a’ u F,/=0:

20

Hem

= _ 1,10-3400F, —0,693F.;
1,0-135-40

1,15-0,95-1,00-0,95- 1753000 = 1,0 135 -40-0,693F (20—0,5-0,693F ) ;
1819394,88 = 108523,80F ,—1296,67Fa?;
Fa2—83,69F,+1403,13=0;
Fa=41,845—}1751,00—1403,13—41,845—18,651 = 23,19 cum2.

x=4,693-23,19=16,07 cM<{2¢’=10 cm — ycnoBHe HE BHIOJIHEHO.

PacueT cevenHs Ha NpPOYHOCTh NPOH3BOANM C YIETOM APMATYpH, PaclOJOKeHHOH
B CXKaTo# 30He, KOrza x>>2a’. CuHTaeM, yTO 5 CcTep:KHefi PacCIONOKEHO B PACTsHY-
TOH 30He ¥ 3 CTepXHs ~— B CXKaToh: F,—b crepmuefi pacranyTo# 30HH, F,'=0,6F,—
3 CTepXKHS CXKATOH 30HM:

x= MaRaFa—ma RacFy’ _ _1,10-3400(Fa—06Fa) _ ¢ 977F,.
MGRnpb 1,0'135-40
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kaflcnma My = meRupbx(ho —0,6x) +moRacF,/ (hg—a');
1,15-0,95-1,00-0,95- 1753000==1,0-185-40.0,277F. (29—0,277F.) +
+1,10-3400.0,6F, (29—5);
1819304,8=43378 2F.—414,34F .24 -53856,0F,; '
Fa2—234 67F.+44391,07=0;
Fa=117,34—Y13767,5—4391,07=117,34—96,83=20,5] cm?.
x=0,277-20,51=5,68 <<2a’=10 cm.

¥ Bumenpuseaennsim YCJIOBHEM
g7 =04rc/m . NIPOYHOCTH, B KOTOPOM YYHTHIBAETCH ap-
“—] MarTypa, pacno/oXeHHas B cKaToil 30-

2=0,294¢( = ’ HE, MOXHO NOJIb30BaTLCA, KO 265 Za!
=56 26=Hhy—0,5x=29—0,5-5,68=
19,0 =26,16 cm;

1 Zaz=ho—a’ =29--5-=24 cM;

Puc. 12. Pacuethas cXema AJs onpeneAde- 26,16 <t 24 cMm.
HUA YyCHJMA B cBae MJiHHOH 19 M BO BpeMs Ilpn necoGmogeHsH ycnoBHs NJo-
MOHTaK2 AL CeYeHHA DACTAHYTOX apMaTypH

onpesessiercss no popmyJie
kanenmaMy=m.R,F.z,;
1,15.0,95-1,00-0,95-.1753000=1,10- 3400 - 24 F,;
Fa=2027 cm2.

B nandoM cayuae apMary- g¥=0krcim
pa, mpHHATas B pacieTe B CTa- - —1
G¥M SKCIJIyaTauMR, Fa==5725=— sy
=2454 cM2>20,27 cM? pnocra- a =7,6% - ?
TOYHA M JJIfl CTAAHH MOHTaXa. = 26,0 |

IIpousBoauM pacyeT Ha Reit-
CTBHE TONePEYHOR CHJIHI.

PasMepn cewendsn poctatou-  Puc. 13. PacueTnas cxema Aisi OnpefeseHus
Hbl IPH BHINIOJIHEHHH YCJOBHS yCHJIMA B cBae HJHHON 26 M BO BpeMs MOH-

kancnmyQ << 0,25Mes Rupbhg, Taxa
rae my=1,0 — no taba. 15(5), nos. 2 Hacroawero PykosoAcTsa.
1,15-0,95-1,00-1,0-4580< 0,25 - 1,6 13540 29;

5003,65<<39150 Krc — ycJI0BHe BHIIOJAHEHO.
Tlonepeunas apMarypa CTaBHTCA KOHCTPYKTHBHRO NPH BHIOJREHHH YCIOBUR

RancnmyQy < meskRpbho tg B,
rae k=0,5-+42E =0,5+2-0,0016=0,5;
Ee= Fa R. __ 2454 10

= = =0,0616;
bhe Rmp  40-29 135
2 2
tg P= = =0,1477, 5
¢ 14 maMe g 0951753000 01477, wo He meree 05
maQuho 1,6-4580- 29

1,15-0,95-1,00-1,0-4580< 1,0.0,5 . 10-40-29.0,5;

5003,65<¢ 2900 krc — yciaoBue He BrNoJHERO, TPeSyeTcs pacueT NONEPEUHOH ap-
MaTypHl.
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Pacder npoussofuM no dopmyJe

kancnm Qg ==2VkomssRpbh2maRa.xFx/u.

Tonepeunyo apMaTypy upuunMaem knaacca A-1 mapxu cramu BCr3cn2: Rax=
1700 krc,cm-.

Ular » nonepeunoli apMaTypwl N0 KOHCTPYKTHBHHM TpeboBanmsam [cm. m. 9.33
(3.26) nacrosmero PykoBoAcTBa] NpHHHMaeM paBHHM 20 cM.

1,10 1700F ¢
20

1,15-6,95-1,00- 1,0~4580==21/ 2-1,0-10-40-292

Fx=0,10 .cm2.

[1o KOHCTPYKTHBHHIM TPeGOBAHHAM NpHAHMaeM Fx= 2@6==0,57 cM>.
[iposepsieM yclloBue maRa «Fx/uz=msRob [2:

1,1-1700-0,57/20=1-10-40/2;

48,451>200 — ycnoBHe He BHIMOJHEHO, KOJHUECTBO apMaTypH Fx ompejelseM
o ¢opmyJae

kyticnmQ =4homaRa.xe/u;

1,15-0,95- 1,0- 1,0-4580=4-29-1,1 -1700Fx/20;
Fy=10,46 cMm2.

OxoHYaTeJbHO NpHAHMaeM Fx= 26=0,57 cm2.
[auHa TMPOEKUMM HAKNOHHOTO CedeHHs, Ha XOTOPOH crTaBuTcs apMmartypa Fy==
=276 ¢ warom 20 cM,

Co=}Ikzméprhozu/mlRa.xF;c=V2' 1. 10-40-292-20/1,] . 1700-0,46= 125 cM.

INpumeuvanne [IpE HCNOMb3OBAHHH NPHMEPOB DPAacyeTOB HACTOAUIEro mpH-
AOXKEHUS HEOOXOAMMO UMeTh B BHAY:

1) 6ykBennsie 00O3HAYEHHsi B pacyeTax IIBAPTOBHHX, CYAOBHX H BOJIHOBHIX
HarpysoK OTAHYalorTcs oT npuBeieHHnx B CHull 2.06.04—82 u cooTBeTcTBYIOT HpH-
HATHM B oTMeHeHHol riase CHuII II-57—75 «Harpyskn W Bo3jeficTBHS Ha THAPO-
TEXHHYECKHE COOpYyXKeHHs (BOJHOBHE, JeNoBHe H OT CYACB)» HO TIIPH pacuere
WBAPTOBHHX, CYHOBHX H BOJIHOBHX HAarpy3ok CJeAyeT PYKOBOJCTBOBATbcsi yKa3a-
uusama rnase CHull 2.06.04—82; .

2) kosppuuneHTH  ycJaopu#i  paboTH apMaType M., H4A3HAYaeMHe 1O
CHull 11-56—77, n aonoJHHTEJIbHHE my, HA3HaYaeMbie nmo Ta6a. 15(5) macrosluero
PykoBOACTBa, B pacyerax HPOYHOCTH 3JCMEHTOB XKeae300eTOHHHX KOHCTPYKUHA npu-
HATH B 3aBHCHMOCTH OT KOJHYECTBA CTepxKHefl pafouedl apMaTyp B CEUEHHH 3Jie-
MeHTa; ¢ BBOAOM B AeficTBue nocTanossenus Tocetposi CCCP or 31 aekabps 1981 r.
Ne 283 06 usmeHenus u monosuenud raaBu CHull 11-56—77 koadduunest ma=1,15
HCKJIIOYaeTCsl; HA OCHOBAHMM 3TOr0 BBeleHH H3MeHeHHs B Tabu. 115(5) HacTogluero
PykoBoacTBa, HE yuTeHHHE B AaHHHX NMPHMepPax PacyeTos;

3) pacueThi 3J€eMEHTOB JKeJie300€TOHHBIX KOHCTPYKLIHH 10 BTOPOH TIpymne Hpe-
JAeNbHHX COCTOSHHH BHINOJHEHM TOJBKO IO PAacKPHITHIO TPELIWH, OAHAKO pacueTnl
TPeIHHOCTOHKOCTH HeOOXOAMMO HayHHATb C pacyeTa 10 OGPa30BAHHIO TPEULMH, BBI-
noJiHsIst HX IO ykasaHuio raasel CHull [1-21—75, jas BbIICHEHHS HEOOXOMHMOCTH
npoBeJeH s PACYeTOB [O PAaCKPHITHIO TPEllHH.
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Tabauna cooTHOmEHHH uexmy ennmmanu QJuanecKux
BEJIHYHH ¥ eAnuAnaMn CH . . . . ;

PyKOBOACTRO 10 NPOEKTHPOBAHHIO
MOPCKHX NPH4AAbHBIX COOPYMenuit

PI 31.31.27—81

OtB. 32 Bunyck H. M. 3umoBHa

Penakrop I'' M. [ BOCKHHaA

Xynoxecrsennsift pegakrop 3. I[1. ®poanosa

Texnaweckuft penakrop b. . Kone6ponasa

Koppekrop I'. E. loTtanosa

Caano B nHa6op 27.03.84 r. [Ioammcano B nevars 18.09.84 r.
dopumar usn. 60X90/16. bym. Tunorp. I'apuurypa Jurtepartypuas.
Ieuath Bhicokas. Ileu, a. 25042 Bka. VYu.-u3g. Ja. 2840,
Tupax 1000 3k3. H3n. Ne 702/4-B. 3akaz tun. MNe 462,

Hena 2 p. 90 x.
B/O «Moprexundopupeknamas
125080, Mockpa, Bosokoaamckoe mocce, 14

Tunorpagus «Mopsaks, Oznecca, ya. Jlennna, 26

177

. 179

181

. 268

273
. 309

. 325

351

370

. 398



MUHUCTEPCTBO MOPCKCOTO ®NOTA

M3BELW EHWE Nel
OB M3MEHEHWW P[, 31.31.27-8I

«PYKOBOACTBO
NnoO NPOEKTUPOBAHUIO
MOPCKNX MPUHANDBHbIX
COOPY XEHUA»

Mocksa - B/O “Moprexundopmpeknama’
1986



JTBe PRISHO
TsoBEEM mHXeHe DoM CODSMOPHMMNPOEKTS
6 (jespans 1986 r.

W3BENEHNE K1

06 maMeHennu PJ[ 3I,31.27-8] "PyrOBOACTBO NO NDOSK~
TEDOBAHED MOPCKEX [IDHYAJBHEHX cOoopyxeHmft™,

Beopurcy B melicTeze
¢ I anpeag 1986 r.

I. UameHSHEA INR BHECSHAS B OCHOBHOY TexCT

| Homep Homap

| nysxTa CTPaHH~ CoflepRAHN® H3MBHEHHSA
1 B
3.3(2.3) 7 B noumysxre "“a" mmpp "TH IOI-76" saMeBATH

7.2(4.2) 2

mmppom "IN I0I-8I%,

JONONHATE TERCT al3anaMa caeiynmel'0 COZepEa-
Hast: "JaA DONyYeHMs BHCOKAX MAROK OETOHA
(M400 m M500) HeoGXOmmMO HDAMEHATH KECTKEE
CMBCE. YIOCOYRJISIHBAGMOCTh TakKux cmecel
00aCcnewrnasTCA NOBHUEHHNM DACXONOM LEMEHTa M
BBEIBHEEM NJACTRPAIMPYRNEX NOCaBOK. IoBHmEHHS
MOPOSOCTOfKOCTH B BOKOHENPOHHIIGEMOCTZ HOCTH~
PaeTCsa BBELEHNEM B GeTOHHyD CMECh IHOCSBOK
CHB (Bosnyxo.oBrerammas) mam THKE-94 (rasoBu-
Ienmamasd) .

Mapka deToHa no mpouxocTm 600 Ha cyanda-
rocToftkoM nOpTAsHmuUeMeHTE Mapr® S00 mo
TOCT 22266-76, MeCTHHX MaTepmasax —~ mMeCHe B3
H3BEPREHEHX NOPOX NPOYHOCTHED B BOJNOHACHUEH-
HoM cocTomHmE 1200 krc/cM® W necke C MOZyJeM
RpynHocTR Sosse 2,3 ups BBeNeHUM B GeTOHHEYD
cMech cymepmiacTapuraTopoB (paszmxzreneft)
mapxe C-3 (HAEB) mma I0-03 (BHIMEsxesobeTo-
HA), OHAa noxaydesa B sadoparopas [HUAC Mum-—
TPAHCCTPOS R NPOH3BONCTBEHHHX JACOPaTODPMAX




Homep
NYHKTA

Homep
CTpaHHE~

ConepraHRE N3MEHEHHA

7.4(4.4)

7.5(4.5)

7.7(4.7)

7.13(4.12)

7.20(4.19)

7.21(4.20)

22

23

%

25

26

BaarrunpocTposd, YepHOMOPIANPOCTPOS R JibnaeB-
oxoro sapona HBK. BeTOH M3rOTABJKBAJCA M3
RECTKEX cM8Oeft DM HMBKOM BOLONEMEHTHOM OTHO-
meHur (B/I = 0,30) 7 pacxozne LeMeHTA

600 xr/mS. MopozocTofikocTs 0GecHeYHBANACE
BReNeHueM nmo6eBkr CHB".

Texer nocae ciaoB: "lemruTH cyasdarocrofirae”
nononuuTh onopamu: "I'OCT 23732-79 "Boma nia
GaTOHOB M pacTBOpoOB".

B OpsamnocaesHeM H NOCNSAHBM ad3aLAX 3AMEHATH
060BHAYeREE IOCYHNAPCTBEHHOrO CTAHZAPTA
T0CT 5.1459-72 ma I'OCT 578I1-82.

B noxmysxTe "I" HMOKMNYATH ONOBA "NPAMEHEHME
KoTopofl [ONXHO GHTH COI'JIACOBAHO B yCTAHOBJIEH-
HOM mopanKe”.

Texor néons ©JnOB "OCHKHOBBHHOrO KavdecTRa"
monoJHuTh caoaMe "mapwu 0ST'2C mo

T'OCT I9281~73 "Crans HHSKOJSIRPOBEHHAR COP-
Topas ® Pacommas”.

Texcr monoiruts hd3aleM CASNYOMEI'O COXEpmA-~
anai "01.07.84 r. seezeHH B neficTBme

BCH 5-84,.mumopfucr "IpaMeHoHH® HDPAPORROrO
KamHA B MODCKOM IEZDOTCXHAYGCROM CTPOHTENB-
¢TBE".

CaoBa: "IOCT 8267-75 "lleGeHr B3 8OTECTBEHHC -
TO KaMHA 19 CTPOHTEJNbRHX pador”™,

TOCT 8268-74% "TI'papmft 1,19 CTPOMTSABHHX pa-
Gor”® u I'OCT I026C-74" 38MEH:TH CAOBOMY:
"TOCT 8267-82 "lieGeHDH HS NPUPOAHOLO KANHA
A CTpORTENBHLX pador™, I'OCT 8268-82 "Ipa-
Bl 1A cTpoATenbHMX pador™ m IOCT [92:0-82".




Homep
IYHKT&

Homap
CTpaHK~
it}

Conepkanue M3MEHEHAA

7.24(4,23)

8.6(3.28)

9.1(3.1)

9.2(3.2)

9.9(5,21,
6.10)

9.26(3.20)
9.34(3,27)

26

28

31

37

B momuyskre "G¢" umyp HOpPiTUBHOPO ROKYMEHTA
"PIl 3I.3I.Iy~75" samenuurs wmppo "CHll [I-28~
7,

T8KCT AONGAHMTH BO3LLEM CAEIYDUENO COLE PR~
HUA: "YooHa B SKCOJYATALER KOHCTDYIMA Kpaw
HOBOI'O NYTH,"B KOTOpO# peabe € 38KDENACHHHNE
wnaaeMd (OBJIOYHOrO RAH OAMTHOrO THNE) yCcTa-
HEBJUBEETCHA B KODHTO SYHAGMEHTHHX NJART HA
ciaoft LeOHA MeKkEBX fpaxuaRt ws B3BeDKEHUHEX 0O~
pon ¢ Bucoxo#ft mapkoff no npowHocTH. JaHHad
KOHCTPYKUMA NOSBOAAGT lPOM3BOAUTH B KOPOTKO®
BpeMd DPUXTOBKY NyTH 38 c4eT NOACHOKE ¥ BHPEB-
HABAKASL CALAACTHOrO WEGOHA B KOpHTE (yHmamed-
THOH nauTH non céxumelf peasca, nomsarTolh nop~
TANBHHM KPAHOM NAHHOrO NYyTA. (IOAOGHYD KOHCT-
PYKIMH0 BO3MOKhO OCYHECTBUTH, HUCHNOABLIYHA B Ka-
yecTBe {YyHNEMEHTAE ¢ KODHTOM O&JAKY HB cBajlHom
OCHOBAHUR" .

Homepa nyHkTOoB "II1.6(€.7) m 12,5(7.5)" same~
HATHL Homepamt "II.7(6:7) r 12.6(7.5)".

Homepa nynxroB “IU.R3(5,24), 11.4(6.5),
12.7(7.7) = 12.10(7.10)" asamennrs Hoe pamn
"10.22(5.24), 11.5(6.5), 12.8(7.7) = I2.1I
(7.10)".

TeKCT IpHMEYEHAR 2 MO CAOB "xesne306eTOHHU
ara” H3JOXATH B HOBOR penaxumm: "jonycxaet-
CA NPUMEHATH TAI'H A3 TPOCOB C JMAMETPOM Npo-
BOJIORH }e MeHee 5 MM, 8 Taxme, NpA CheURaNb-
HOM OCOCHOB&HHER,",

lingp "TH 10I-76" aamenursr mnlpom "TI 161-81%

B nepBoM 8063818 CJA0B& "TpeGOBAHMAMA
PR 31.31.18-75 (cm.npui. I)” asMeHATHE CAOBA-




n

Homep
NyHKTa

Homep
CTpaHH~
N

ConepmaHne M3MeHEHNA

10.13(5.13)

10.24(5.25)

I1.7(6.7)

13.3(8.3)

13.18(8.10)

13.19(8.11)

13.30(8.20)

13,33(8.22)

41

42

46

53, 54

Mz "DEKOMBHIAITAMM raaBi CHull I1-28-73% Bo
BTOPOM AG34LE CJOBA "CO CNELMBJBLHHME TOXHH-
YECKUMK YCJOBMAMA" 38MEHATH cjaoBam# "6 yra-
sangaMm PJ 31.3I.07-83 (cm.npaa, I)".

B TpeTheMm adsane Homep nyHkra "II.5(6.6)"
3aMeHATH Homepom "II.6(6.6)".

TeRcT AONOJNHATH abaaleM CJeIyHUero Copepxa-
HEA! ",iONYCKAETCA B YL OJKOBHX CTEHKAX C BHem-
Heft aHke poBro#l NpAMEHATH JMIBBNS NAHEJHM, COO-
PAHHHE N3 METAIMYecKoro mmywra".

Nipepnocaemiee cAOBO -TCKCTE CASHYET YHTATH
"nepeBA3KE" .

Cnopa "Tewmmé patypHo-nedopugpopatnne” 3aMeRATH
caocamu "TemneparypHOo-neQo pMEINOHKHE" |

B nomnynkre "n" samenurs undp "CHall O-I5~74"
urhpom "CHall 2.02.01-83". B nommynxkrax “a",
“g", "a", "a", "M" n B noosexmusit cTpoxe
undp "CHall -21-75" aameHuTs WAGpoM

"CHull 2.03.0I-84", B noguysrTe "a" mocxe
ca0oBa "Xese5008TOHHHE"™ HCKJIDMHATE ©JI0BA
"npegBapATEABHO HaN)IRGEHHE",

B uerBeproff crpoxe, B Tada. I6(6) m Tperseit
cTpoR8 3a rtacamned mapp "CH&l H-2I-75" 3a-
MenarTh mmgpom "CHall 2.03,0I-84".

Canopa "CHull I-2I-75 » PykoBORCTBY" 38MEHHTH
caopame “CHall 2.03,01-84 m Pyromomermar".

B OACKEHNN SHAYSHEA §; mocae croma "ack~
meHmA" YHTATH CACBO onpe,uememax .

T '<BeEHO8 o0JO3HAYeHE® oOLemiof maccu ¥,
38MEHATH 0GO3HATEHREM X . Ha pae, 13(5)
odosuguzima ¥, m ¥, aaMennTs 0GO3HAYEHAA-




Homep oMep
NYHKTA CTpaHi- ConepraHue USMSHEHMA
oH

H H
v ¥ n ¥,
13.34(8.24) 79 Qopway [48(23)1 crenyer wuTars
m.-g‘-—sn(ld-m,[-ve

He c. 80 pzc 15(6) BRMEHUTH HERSIIPEBONEHHHM,

IITHI[HHIIHULLL

ab_'q,,{x

Vs Ve
o £ aG,;
= P 4 :
S By =45°-05 1, A(“;
7 49

< / Yoi Yo
:7’[}?‘"""0’5‘80 9

13.35(8.25) 80 B nocnexnHe#t orpouxs npmmouanus 1 wucao 20
sameHuTh Ha 21,

13.39(8.29) 88 B TpoTnem adsaue causy caosa "PPM 3I,30I2-77
"PYKOBOHACTBO 0 pACYETYy OCHOBAHEE npHYaNBHEX
COOpy®eHEE pacCHOpHOIO THOA HA CAROHX I PyHTEX
no xedopuaimaM” 3aMEHATH CAOBAMK
“PI 31,31,34-85 "MHoTpyKnmA 0O NPOSKTAPOBAHER
NpEYAJBHEX COODYXOHA} paclOpHOrO TANA HA Ok~
6ux rpysrax”.




Homesp Héuep‘
nysxra cTpatn- Conepmanue UsMeHeHAS
na .

I38.40 88 B wkoHue niepsoro aosapms wmpp PTM 31.30I2-77
samenuts umppom PR 31,3I.34-85.

14.6(8.3) 91 B npmMevasum TpM pasa ciaosa "Mmas 4 CHall T-
15-74" samenuTs caosamm "npun. 3 CHmH 2,02.07-
83",

16.1(10,1) 98  Ha prc. PI(XI) yroa memay BePTEEAID M JZHi~
ot 4 (uTpAXOBHY) OCOBHAYMTE GyKBOR ol

16.6(11.8)

16.7(I1.7) 108  Caoma "CHull I-21-75, PywxoBogcrsa k CHall M-
27.75" gamennts ciaopamm “CHmll 2.03.01-84,
PyRoBOROTE K yxasaHuuM CHmll".

17.5(12.) 104 B nepsom adsaue ofobd "CHuIl 2175, PyxoBoj-
cTBy K CHull 1-2I-75" samennrr caosamu "CHull
2.03.01I- 84, PyxonogcreaM K yKestsRuM CHull",

17.6(12.6) 104 B xoHme TEKCTA ECKUNHTH CoBA:
"n npua. 4 X HacrosmeMy Pyxomomotsy".

18.6(138.6) 107  Cnoma "CHall 0-21-75, PyxoBomerBA K CHull M-
21~75" samenury caoBamm "CHull 2,03,0I-84,
PyxoBomeTs K yxasapHum CHull",

19.2(14.1) 109 B neppom acaaue sMecro "[27(I7)1" sanscars
"{puo. 27(I7°1",

10.5(14.4) 112 Pmc. 28(I8) momommrs Bimockoft sucor hy m
hy (hgaHt,~H, hy=H-H, - BucOTH OT pacuer-
HOI'O YPOBHA BONH CCOTBETCTBBHHO IO Bepxa #
HA38 MACCHBA Bepxilero Kypea).

19.6(14.5) II2  [ocne caoma "3necs” odosuauenne Ny samentrs
odosHavennem Ny .

19.9(14.8) 114  Homepa nynk~on "14.10(8.7), 14.II(8.8),

14.13(8,10) » 14.14(8.1I)" 3aMeHATE HOMEpa-~
m "I3.15(8.7), 13.16(8.8), 13,I8(6.10) n



Homep Homep
OYHKT& CTpaHnT Conepialne AsMeHEHHAS
nH —e
13.19(8.11)".
19.10(74.9) II4 lumdp "CHnll N-RI-75" sameHaTh uEbpoM
"CHull 2,03,01~-84",
20.4(16.4) 116 Bo Bropow adasme nowep Nynxra "13.34(8.24)"
BaMeHATH. HoMepoM "13.37(8.27)",
20.6(16.8) 116 Homep mynxre "14.25(8,25)" sameHRTH HOMEDOM
"13.35(8,25)",
20.18(16.,18) 1256 CaoBa " Mg =~ TO %8, 4T6 B 0. 20.17(16.17),
6" samenurs cnosaMi " Wy = 0,9 ~ xoadprra-
8HT ycsaoBuli PacorTH, yuMTHBEMAE BONHOBO® BOS-
neftcreus"”,
20.21(16.21) IRY Ha puc., 36(22) B nomiyxkre "a" CyKBeHHOS

20,22(16.22)

20.26

20,28(16.27)

20 30(16.29)

128

130

132

132

odosHaughme b, 3aMEMETH oCosHawemEeM b,
pasmep, npelCTaBjeHHHH B nommyHKkre "B" BHDA-
KeineMm M R, saMeHATE BupaxbrEeM

kune ':'nA My Ra-

B Hoscrennn ocosnaversa L. Bupemenue myRq
ssmenuTh Bupaxounem KeflelaMe g, fiocne

[IOACHEHUA OCGSHEUCHAA M, NOMNOJHATH HYHKT

TOKCTOM CRSIYRWGIO Coiepmasum:*k,,nc,m -
T0 %6, uTo B nm, 13,16(8.8) m 18,22(8.14)}

my - 70 g8, wfo B n, 20.18(16.18)",

B dopmyae (I603 nepep BOCAGHHUM CJabaeMHM
Pai sHAK "MEHyc" saMeHUTH Ha SHAR "mmoc”.

B fopmyne [I52(89)] m B noAcuen#m sHauexah
caraem X o6OBHAYSHHE R,; 3aMeHETH 0GO3HA-
vernem R, .

W8 TekoTa ACARINYATL CJOB& "npR yIETS npHM,
2 K n, 20.28(Is.7)",




NYRKT& cTpain-

Homep Homep

Coné prarue UIMEHEHHA

£0.31 I3s

£0.33(16.31) 133

2L.I1(17.1) 134

RILIR(IV.I2) 439

21.18(17.18) 144

RI.204I7.20) 146

2I.2I(17.21) 146

21.24(17.24) 148

21.20(17.25) 150

B OROORAX MCIJGYATH CAOBA "CM.OPEM. & K I.
20.28(16.27), m".

Cnosa "CHull [I~2I~75 "LeTOHHHE M XeJ83008TOH-
HH® KOHCTpymEM", Pyrosozcrsa ¥ CHull II-2I-75"
sauennTd ciaobamm "CHull 2.03.0I-84 "BarToHHHE
i KeJeBOL8TUHHNE KOHCTpyKumm", PyKOBOZCTB K
CHrll "BeTonHHE M ®eJe80CeTOHHHE KOHCTpYKImM".

B omfiynxre "n" cnopa "CHmll [-2I-75, Pywxo-
pogcrpa K CHall [[~RI~75" 3amMoHETH CAOBEMH
“Hull 2.03.0I-84, PYKOBONCTB K YKASHHHHM
CHoll"j u3 TexoTe HCKANYETH OyEKT "6.3(7.30)".
B nommysxre "e" MCRAMMATE CJ0OB& "B CHENHANB—
HOPO HODMATHBHOTO AOKyMEHTA (CM.npmi. I)".

oRcHenve OykBeHHMX oGosHavenudt X,,Y,,X; a3~
A0xHTE B HOBOR pezeximm: " -~ DPACCTOARES OT
oceft, npoxonsmux uepea yupyraft uemr cexuam,
JI0 COOTBETCTBYUMX CHA";

Ynonuress B Gopuyae (I74(110)1: 8K - (2hy+
+D-L ). B npameusnnn Ha ¢. I45 Qopmyny
L = 2h§+D aameHrTs fopuynoft L.>2h3+D.

B crooxax ¢-opa "cM, n.2I.16(I7,16) n puc.

44(27)" sameHnTH croBam# "cM. nparioxexrns 13
Ha ¢. 185, pmc. 4 u Qopwysy B TexcTe mpEMe-
qaHrA"

[ogxopeHHos Buparchue B Qopmyne [I85(I2I)]
cnenyer unrarh: 2 (4 —E— + 3.

B dopmyse [I90]1 BHpaxexue V,‘tgo( ZBMEHUTE
BHpa; e HiteM V,{\,,Tﬁot‘ B $opayss (19318 suama-
HaTene 3HAK "MUHYC" 3aMEHATH 3H2KOM™LANC|

cimpp "CHuIl f1-21~75" sameHaTs LEppo
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Homep THomep
HYHKTA CTDREN- COmepRAHNG UBMOHOHUR
IH
“CHal 2.03.0I-84". B nocaenusM croadue rad-
AUNH 38MeHATs vucaa I,06 wa I,00 n I,I0 ua
1,06,
2T.27(17.26) IS1 B Tpersem aGsaue sameHuTh wagp "CHall O-2I-

21.28(I7.37) 161

75" wngpom "CHull 7,03.01~84", cuoma "PykoBuz~
orsy K CHull [-2I-75" caoBami "PykosoncTsamu
K CHall [1-56-77 m CHall 2,03.0I-84". llocse HO~
Mepa mymxra "I13,I5(8.7)" cnoba "u 13.17(8.9)"
samennts Ha "-I3.18(8.II)". B npumevannn

nea pasa megp CHell UW-9~74 samennts umbpom
CHull 3.02.0I~-83.

Cnosa "CHeHl 0-2I-76, Pyxomozcray Kk CHl [-RI-
78" samenaTh cacBamm "CHell 2.03.01-84, Pyxo-
BOZCTB R ykasanuum CHul",

I, UsmeHGHRA JAA PHACOHRA B UDIAOKSHAR

Homep Homep T -
HpANOXE~ |CTDAHH~ Oopepmanps HSMOHEHHUA
HRA e ,
I 152-156 B nospp.1x ¥ 6 n 26 Tacupuy wydp CHE O-16-

74 samennts umdpom CHufl 2,08,01-83,

B nosnmuax ¥ II, 21 8 R TaCnmuu umdp
CHul N~2]~76 samennt» wadpom CHRI £,03.0I~
84 .

B nosaman ¥ I7 vaCquny madp CHI W-9-74
semeruTs magpom CHmd 3,08,01-88,

Terer nosmmm § 32 PROAMIH ROKINIRTS B
cBfasy ¢ ormexoft PX 31,31,]18-76 pecpapAxe R~
6M I'JIBRHOrO MH®eHepa COMSMAPHHUNDOSKTA OF
I4 HoaGpa I984r; K 59, BaaMeH ReanBABRTRCA
DOKOMOHIAIMAMA,, MBJNOXSHHHMA B PJALHA




II

Homep
I pUAOKE~

Homep
cTpa-

ConepmaH#e W3MOHOHHA

160

CHall {l-28-73%,

B conppxanun posmymy % 33 redumuy umudp
PIM 31.3012-77 samennrs wrppom PJ[ 3I,3I,34-85,
HeyMbHOBaHMe "PyKOBOACTBO MO pacueTy OCHOBAHMR
NpEAJBHEX COOpY®eHAR pacropHoro TENA Ha oJACHX
rpyHrax no medopmanmaM" 3aMEHATDL HEMMOHOBAHMOM
"MHCTPYRUAS NO RPOEKTHPOBAHAD NPAYAABHHX COODY~
xeHull PACNOPHOrO ~ana Ha caadux PpyHrax" (JleH>
MODHIUIIPOBKT )",

Texcr nosaug?t % 38 # 39 TadMuud B CBA3H O OT-
menoit PX 31.31.12-83 » PO 3I.31,02-79 pacnmopame-
HEeM fJepHOfo MHxeHepa CopamopHmanpoexra or I”
fAHBApA 1986r. B 3 sameHHTE TeKCTOM:

"PA 381,31,38-86, UHCTpYKI@A NO YCHJGHHM B DEKOH—
OTPYKIME NpUuaNEHNX coopymenmit (YepHOMOPHHRIDPO-
axr, O/NK, JemMopRRENDOSKT)”.

B cozepeeHfAn nosuumm % 53 Tacauuy medp
PJ{ 31.31.25-81 samennrs mahpom PI 3I.31.25-86,
HauMexOBaHAe "PyxOBOICTBO IO HPOSKTMPOBAHARND NpH-
GaatHEX coopyaenufl B yonopmax ADKTEKY. OCHOBHH®
noxoxenus (JIeHMODHUMIDOBKT)" « HAEMBHOBAHREM
"JHCTPYKIMA [0 HPOEKTHPOBAHUD NPHYANBLHHX COODY=-
menunf 1 yonoBm#t AprTHER (JIé HMOPHRMMpPOSKY )™,

JouonuaTh TACAANY NOBAIMAMEA CA6/YHHSIO CONBP—
XeHHAS

"65, BCH 5-84/ilmumopdaor "[IpAMEHSHHS RPAPOR=-
HOI'O KAMHA B MODOROM [HJPOTOXHAYGCROM CTpPONTOAB-
crbe (YepHomopHaRnpOEKT)",

"66, FI 31,31, « 86, Yrasexnd no NpoexrApe-
BAHHD NOIMIPAYANLHOFO QTKOOA M THAOBOTLO COINPANE-~
REA HaGe peRHHX~BCTAKAN, NO/BE PREHHHX RHTEHCHB-
HoMy BosHEHED (YephOMODHAMNPOGRT)™ .,

B Tedimne B mecrom cTOACUS sHAUeHMM Hanpaxauwl,
HepBAA OTPORA CBEDXY BaMEHATHL 3HAYSHNE 2,80
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10

11

13

163

172

7

178

180

182

sHayeHusM 2,89 B cemsmoM CTOAGLS, yeTES prag
cTpoka cBepXy sHaYenus 0,16 3aM8HATH 3HAYEHA-
em 0,I8.

Bsamed HaCTOAUWEro NpUAGKEHRE CAELYBT NONLBQw
patsea P 31.3I. - 86 "Yxasaumd Nno NposKIRpo-
BAHUAK NOXIPAYAJBHOIO OTKOCA N THAOBORMO GONpARE-
HAA Hade peXHHX-RCTAKAN, HOXBEDREHHHX AHTEHCHB-
HOMy BoOJHeHED" (Y6 pHOMOPHMUANDOSKT )", NOBBOMARIE=
PO OOYWECTBAATE NPOEKTAPOBAHAS YHASAHHHX KOHCT~
PyKIMft Npu HaAuumy y npudets . BosH BHCOTOR

M gg = (1-3) w n amsofl X & (30-I00) M.

B naroft crpoxe cBepxy Bmecto 4 94 ciaenyer dn-
TaTh 4,94.

B n.;I cnosa m. 20.27(16.27)" sanetnrs cJaonaMu
g, 20.28(16.27)".

1.4 nonoanaTs adsauels CASLYOUErO CONSPREHUAL
"AxruBHos naprenme E, B npenmenax Bucors AD
NPREAMAETCA M3 IPaoanaauTHIECKOrO pacH8Th JiH-
1eBO# CTEHKM GONBLSpKE, B KOTOPOM Owia onpens-
aexa peaxums R, [em. 1.20.28(16.27)1".

He pacusTHO}t cxeMe BHCOTA h4 ~ p8CCTORHMe MO
BSPTRKAIN MeXIy TOYKAMR 4 H8 MJIOCKOCTH uLUpylie-
HAR K Ha OCH aHxepHON cTeHkM. Healxomimo Bepx-
HO® CTpEaKy BucoTH, h, cuycTHTH RO BuHOCHON
AMHUR, npoBelneHHON O IOPH3OH. JJR M3 TOUKRE 4
NNOCKOCTH OOPYyWSHAA,

B Rouue TpeThell OTPORM Ciepxy cnosa “"npmu. 8%
J0MEHATH caoBaMy “npma. 14", Hauudag co CJioB
"NpRtINAR YCJAOBHO 38116aKY" (nATas CTpors cBap-
Xy) RCKARMMTHL TEKCT 4O KOHna &03auA.

raonnud I (c.IBR), 2 (c.187), 16 (c.233),
21 (€.2¢40) B <6 (c.247) NOGLOJHRTE NPRMPUBHAEM
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189

I96~
199

207

217

226

239

247

ciemywliero conepxana: "llpumeuanue, B pesyssra-
7@ BB@IGHHA YCAOBHO} XGOTKOGTH nAJ66 B pacyeTax
pamst cmemeHHs % nosyuswrca B mmanmmerpax (oM.
raca, 9 1 32)",

o5
B Gopmyse k puc, I2 oossawehme (J ., samemars
0G0SHaYSHAEM Q?fo.

B ocronbus 2 raba, 4 npu cmemem PrrTHBHOE ON3-
pu I oGosnavenus M5, n Mz , 38MSHHTE COOTBET-
CTBEHHO OGOSHAYECHAAMA M,-z u Ma‘, } upn ouemeq-
HpY @nmmanoﬁ onopy 2 OOOBZHEYCHAA Mf -2 M, .
My, n MH S8NeHUTS COOTBOTCTBEHHO oGoaKave~
Hmm UE A Mg 2 MR, M 2 i OpH CvomeHMH
Dunrupnol onopu 0 (ropnaoHTaanoﬁ) 0603HATOHRA
Ml.g o M35 B M3 4 aameuwu oogma-rc'menuo
oGoaHatexmAME M10g ) M3 ,5 r MY, .

B crontue O mkia 2 PaBEHCTBO O, =Cy-Kgp 38ME~
MNTH PABBHOTBOM C, = ~Cyk; o
B OYHKTE 2 TDH paja BHDPAKEHUS B cxocxax

" o/ Tgy " 38MeHHTS BupLXeHMeM * =Ty, /Ty ",

liooAe NMEpPBOFO AG3ALA TEKCT NONOJHMTE NpAMEYAHZA~
@M CAeLyOUero comepxaima: "[lbuMeuative, Kax npa-
BUXO, MEHSE TDYROGMKAM ABIETCA DHCYET 1O METO~
Iy HEOMMMBTDHYHHX [aM". B TpeThem acaare cunay
nocne caoe " cnmuerpauHolt efi GukrnsHo# onops”
0603KaYeHN8 "I" sameHATH 0CO3HAueHMeM "I' .

B c'ro.ndue I5 no crpoke snemeHTa 2-I nponsaaxm-‘
ume Mg 85 aamenmrs nponsesennen Mgy ’]Bm,

Bo Bropofl crpoke cumay, B uHcHMTeNS DOLMYMH
odoaneueine "} " sameHATH 0603HAUCHIGM "}

B crosbue 4 mwaras I paBeHcrBO "d,=0-k, o" 26ve-
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HRg  (neu

HnTs papeHcTBOM "a2=ak, .
259 B croaUme 2 NO CTPORE BAEMOHTAE 3-2 PEBEHCTBO
"Q3% = -QP, " samennts paencrmom " Qavp =
2 - Q%?a ",
16

(npamep 1) 277

278

382

285

289

203

B manKs nocJenHero oroacua TtaéA, I oGcuHaveris
® Mot E370; " -samennTs panencrBoM "My =E;1;".

B mootolf crpoxe nepsoro croabus rada. 2 otosng-
uende """ paMénuTH ©CDBHAREHHEM ":32 "

B ROHU® CTDaHMIUM B CROORaX HOPMyaw IHAUSHAS
" X 6.0,53/3,7 " sameHETY 3HAYBHROM
"1 t6-0,53/3,7".

B rpape "Miedo®racn. 9 caoma “omsracn, 7" OTHO-
OSTCA K CuseM, HETuHAs OT Eg BARES fio Enm .

Bo propoll cTpoKe CRepXy B sxaMexarTens GopMyaM
Lir onpensaésMA Pep IRCAO 15,0 asMonuts URCAOM
5.0.

Bo Bropoft crpoke cBepxy mmoxareas 0,25 saMeHuTh
mHoxnrTenem 0,24,

B .etBepromM adsdie nocae choe "I nor.M" noda~
BRTL cjaopa "Ha 56 om*,

B rada. 13 no ofpoxe cimt Gy Upon3mensHu®
1,3-0,9:1,8:3,5 samenuts NpoH-3en6HABM
1,3-1,0.1,843,5, snauenns 7,37 « sHaueHHOM
8,19 1 sHaubHme ~6,26 ~ 3HoUSHNEM ~6,96.

B KOHOS CTPARHAUH U BHUMC/ASHAR anewsrnz Qg
Hepeq uACAOM 29107 sHek " < " saMeHNTH 3HAKOM

Q-l.

B ozmuuanuaTod! ¢TPOKe CHA3Y HDPR OnpeL>neRHH
aupueRMa € nepan wrcaoMm 912,5 sHAR hame " sa-
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16

307

(npumep 2) 3I6

I8

316

322

824

(nppmap 3) 326

328

330

331

MeHuTh 3HaKOM “paBro”, B cuaexynmed cTpoRd BHpa~

menue I.-—a-; BAMEHATDH BHPAKOHAGM x",;r‘ .

B yeTRepTOif CTPOKS CBEPXY B DaBOHCTRE X=0
38MEHATH OCo3HayeHme X Ha ¥ B wecroll crpo-
Ke B UMCAATENe HODABEHCTRE HocTABHTS mEbpy "I".

B cagemofl cTpoxe caasy NpyX ONpejeNIeHEA SHAYSHEA
Ep HponaBeKalse 0,5h% V“l BAMSENTS NPONSBEJS~
naem 0,5 h? Y’ .?&' .

Ha pre. 3, a) sIMpe ABLGHAA NOAREA EMOTH BAX
TDOYT OBHANA .

pa onpsnensHns ssauerMa O B opMyas ocosHA-
spuke J, verups pasa samemmrs odomumvenmeM .

B nepsou .crondime TeER. 4 Romeph oma "3 p "4"
BEMSHETM COOTBOTCTBEHEO BOmspesg "3'" g "4!*,

D pesmexa "HoXozuue pauMNO REM pacteTa” 10CKS
Ca0B “Moxymb oCmefR pedopmarmn B » 280 mr/

cnoBe ¥ = 28 To/M*" zamesnes cxobEMEs "(fofyoxa~
eMO8 xsBnenre Be rpyntr R =% 28 ),

B asnolt yactd pue. 3 pasmep mo pepranaim 5,35 sa-
MeHATS pasmepom 4,86, no ropupomrama FpA pasa
sHaueHNe 3,1 38MOHUTH SHAUGHHOM <,8 B 3HAYGHRE
16,8 ~ suavemuem 16,8.-

B cepeanne orp ummi noons adsana, HaupHanLeroos
c0 0jioB "OnOpHHE DeamIMA" NpE ONPSNOJGHHH DEaK-
mtn A suaverus I7,61 samenurs sHaYenuen 7,59,
HER® 1O TEKCTY HooRs oaob "llpoHepaem pemexne
oymmy I,52+1,91 samsuers cymmoit 1,57+2,07, -

B opyss nax onpbueisums sHausHAA M, nocae
PrrypHUX OROOOK UOPeX 3HAKOM DABEHCTBA IOCSBUTH




16

ConppRaHKe N3MEHEHKS

Home}, Home P
npnaome - {cTpa~
HAR  |HAGH
333
337
339
348
15

{(npumep 4) 351

352

muoxuTesm  X2.2/3.

Ha puc, 7 B snwpe nep.eHuss or Harpysox (xpafiuas
cnpasa) aHayeuua8 WHTSHouBHOcTA 1,66 3aMeHHTR
sHave.mem 1,16,

YDPaBHEHMA ONpsleJeHNs yCTORIABOCTH NO cXeMe
MJIGCKOrO CHBAra napeln canof g, ZOCBBHTH KPYe
JYD CKOOKY .

B rada. 4, B uncanrene JopMysl 1AA OnpeleaeHAR
sHavennhi Sy npm x = 219; 20°; 19° n 22° aua-
yeHne 1,52 3amenlits 3HaueHpeM 2,02, sHayeunme
1,25 -~ 3Hevenned 2,25, anavenne 0,99 - 3nauysHp-
em 1,99, suagenrs I,78 - 3navyeHnem 2,78 g vaTHe
pe ‘baza 3HAueHA® 15 B KpYyrAHX CKOOKBX « 3HAYg-
HRex I5,7.

Bo sropoM &803aune pasisam "Pacie? NPOYHOCTA R
TpeumnocToRKe~TR" 3HausHEe My, 52,96 3amennts
gHagqenneM 52,95, B ROHue CTpPAHAUN NPY BHUACAE-
mne 3uauenma W bupaxenme R, = 2400/1,05 «

= 2280 sameruTy Bupasenmem R, = 2500/1,05 =
2360; B KOHUE sgHHOrO a03aua 3Hauense "20-40 mm"
34MBHATH cioBaM?t "10 20 mu"; npe Buumchenzd W
B 3HaMeHETese VACHO <280 SAMEHATE YHCJOM
2380 r pesyabrat pacusta 2022 3EMEHHTPH YHGAOM
1950 .

B koHie pasnena "1 XOnHye naHHMHe a4 Dacuera™
o60aHaYe '8 FSPmVl samennts 0GO3HEYEHAGM
FsPvib, :

Ha puoywrax I,"™a 3,*x synesoll 2 nepBuR Jyum
(I~ xy3 or cans I RO cayzm 2) COMTH B OZHY Jm-
rAR, HeoOX21AM0 RMETE B BRIy, NTO :0MNKAKses
OPOROEATCA 4€DIS NepeceycHRE HYNEBOTO JIV48 ©
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356

360

JRHRE} aHKepa.
Ha puc., 2, "G" oTMeTKYy Bepxa snopuw 0,00 8sa&Me~
HETH 3HEYeHREM -U,02,

[lpa BuMuCAEHMN OpURHATH SNOPH CBRCMUIECKOIO N&B-
A6HMR Bupaxenn8 p= 0,2:0;25-I,I16 RI =-0,75R
saMeHUTH Bupaxstiem p = 0,2:0,25--I5RI =
= 0,779k,

L.ocjae caoB "PesyabTeTH CTATHYECKOrO pacuerTa
HE 0C0008 coveraHne Hafpy3ok™ CA0BE "M pox *
= 2,5 Tc.M/M", " R, = 38 Tc/u" 2 * o -28,0 u"
38MEHATD COOTBOTCTBEHHO CJAOBEMA "M ,,c= 2I0 PO«
/M, " R, = 40,5 ro/M" 1 " @ ~23,2 M", Hume
B ypaBHEHRAX NPOR3BECTH 3uMEHY wacea 202,5 Ha
21C; 131,63 ua 136,5; 13163000 na 136500003
3566,4 Aa 3696,3 u 3Hak "< " Ha 3HAR " ",

B IBYX nocseAHHX POpMyABX NPOHIBECTR 3OMEHY
suevennlt 38,0 Ha 40,5; 1I14,0 na IRI,5¢ 114000
na I2I500 »n €,74 na 9,08.

[lpuBy® 4a4CTh PUC. 4 3BMEHATH CJSIYOUHM DPHCYHKOM:

3
(72
A |
d,
1
D,
| sl
p' 2 Pl P,
c | 43 5
T >
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361 He ypoBHe nOINMCH puc, 5 BupameHme "ol -26°34'"
sameHuTH paBencTBOM "ol = 26°34'",

363 [IlpaByp vacTh puc. 8 SAMEHHTH DHCYHKOM:

3656 Ha omuuHammaToff CTDOKS CHHBY sHaveHme v~ 8,0
BOMEHATH 3HAYEHHMEM W -~ 6,0.

366 Ha pmc, ID "O" samesmrs: "My =I,4" He "m, =I,5";
"m R,= 53,2" na "nemR,= 54'7;"R,n=38"
"Ry= 40,5"; " E} = 60,4" na "E, = 58,9"; na
oNNps NABJGHHA cuA cdoBa "3 aamp BAMEHRTE HA
"40,5 sHRep".

367 lipa BHURCNSHER OPARHAT SNOPH NACCHBHOrO IAB/A6~
HRg B mHrepeane or v 0,0 mo v~ 6,0 B mexommuux
.;apaua'rpax 2B @opwm I onpejeseHBA sHaveruf
z B Rep WBCTH pos EmseTo & = 5°43' sanmcars

= §%7,
lpa Puuncnexuw sxavens at BwecTo 60,4 sa~

nrcard 58,9, Mocae caos "OTmeTHA NOF PYRSHAR"
sHAveRue “-2,740,34 ~ 3,0 M" 3aMEHATH 3HEYGHHE-
M " ~ (2,740,34) = -3,0 M".

38 B pasmese “PacyeT x0a93066TOHHHX oBajl aukepHOH

cTeRxr” B neéppo#t crpore npomsBepenne 40x35 same~
ARTp Ha 40x30, [lpn BHYACJGHRE HSINICAMIEr0 MOMEE-
Ta II. B pacyeTs HA OCHOBHOE COUSTAHHE HATDYBOK

O yY6TOM BOAHOBHX BOsneRcTBEf, JYHCJOBHE SHAYEHEA
Popwyan “1,15-1-1,25-0,95-0,9+8,75 = 10,76" sa~

senats na "I,15-1-1,25.0,95-0,85+8,75 = 10,16".

B paciete HA 0COG08 COYRTAHAE HAT[Y30K IR ONps-
RCJOHOR sHevenna nonepevdof cmaw @ wacao B
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383

386 n»
387

3390

cKoOkax 38 sameHaTh yucaoM 40,5 M no NONYIeHHO~
My De3yJabTATY BHECTH M3MEHEHHS B COOTBETCTBYD-
mue PopMyJH ASHHOI'O M CJAeIyRIerc pasiasioB.

B npepnocienre# CTPOKS CJOBO "HANpAmeHHEM" 38ME-
HETH CJAOBOM "HaTaKeHEEM".

[ipm yrenneE pacyera pacyHxa I Ha c. 372 ® 373,
4acTh DHCYHKA, PACHOJIOESHHAS HA ¢. 373, NOMXEA
OHTH DNOMAATA JIO COBMOMGHHS JIMHAW 8HKEpA B OIHY
OpAMyD ¢ YaCcThHD pacyHka Ha ¢. 372. Ha c¢. 373
JIMHAA GHKODA IPOXONAT 46pes TOYKY HepeceveH:s
3aMHEKaNme# ¢ mepBHM JYIOM BODEBOYHOFO MHOIO-
yroibHmka B no opmusare R, = 28,0 Tc smopH. Q
Ope pHuvcaeHmE SHEUNHNA M., IPOR3BBNOHNE
4,2+2,5 samesEnTs npomsBexeHmenm 4,2-25.

[py BHYACIGHUR NAPAMETPR Wyme, THCHO 48840 sa-
MEHATH uuchom 70207,5 m 3medenwe 91,7 - sHage-
Hmem 63,8.

lpx yTeHE¥® pacyeTa Ha puc., 5, Y&CTH DHCYHER,
pacnoJioxeHHas Ha ¢, 387, HONRHE OHTH HOIHATE XO
COBMEMEHAA JMHAA QHKEpDA B OIHY NPAMYyD C YACTHED
pUcyHKa Ha ¢. 386. Ha c. 387 suEuA aHKEpa IPOXO-
IUT depes TOUKy HepecedeHHd saMukemmedl ¢ nepsum
JIyIOM B@PEBOYHOIO MHOIOYIOJBHEKA M 1O ODOHHATE
R, = 23,5 ¢ smmpe @ .

B pesysprare pacuera snevermd N, Buecro

= 103,81 T¢ caexysT sannmcars " = -I03,81 rc".
B pasnACHeHER 3HaveHua m, caosa "no BCH 3-80"
IONOJHATH CJAOBaMA "r HacTosALeMy PyKROBOACTBY".

flopmicasio B nevars 2/ 03.86, Gopmar 60x84/16. Mewans

Yennewn. 093,

otcernas.
Yorxp—otr. 1,16,  Ye-mun.091.  Tupax 1000. 3axas 996 Map. N 405/6~a.  Liewn 18 xom.

Tunorpagus B/O “Mopreximgopmpeiciama™. 113114, Mo..5a, Kowenmyseckan yn., xom 19
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