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OTPACIEBON OOPOXHbIN METOAWYECKUA OKYMEHT

MeToaunka pacyeTa apMUPOBaHHbIX LIEMEHTOGETOHHbIX
NOKPLITUIA 4OPOT M a3POAPOMOB Ha YKPEnJieHHbIX OCHOBaHUsIX

1 O6nacTb NnpuMeHeHUA

HacToswumidi oTpacneBoi AOPOXHbIA METOAUYECKUA [OKYMEHT
(OOM) paspabotaH B pasutme MeToanyeckux pekomeHgauui no
NPOEKTUPOBAHMIO KECTKMX AOPOXHBIX oaexg (B3ameH BCH 197-91),
BBEJEHHbIE B  AEWCTBME  pacnopsxeHuem  MuHuctepcTsa
TpaHcnopTa Poccuiicko ®epepaumn ot 3 pekabps 2003 r.
Ne OC-1066-p, CHull 2.05.02-85* «ABTOMOOWMbHLIE A0POrU»,
CHull  32-03-96  «Aspogpombl», GAIN  «TexHonornyeckoe
NpoeKkTUpoBaHne W  CTPOUTENLCTBO  alpoapomoB [A» n
pacnpoCTPaHNTCA Ha BHOBb CTPOSLLMECH aBTOMOOUIbHbIE A0POrU U
a’poapoMbl  C  MOKPLITUSSIMM U3 MOHOJIUTHOTO  apMUpPOBAHHOTO
LeMeHTobeToHa Ha YKpenneHHbIX OCHOBaHUAX.

Jencteue pganHoro OJM He pacnpocTpaHaeTcs Ha
NpoekTUpoBaHme  aBTOMOOWNbHBLIX  AOPOr W a3poApPOMOB,
pacnonaraembix B padoHax CO  CMOXHbIMA  MHXEHEPHO-

reonormyeckMMm yCroBrusmu.
2 HopmaTuBHbIE CCbIIKK

B HacTosiwem OM ucnonb3osaHbl HOPMaTUBHbIE CCbISIKU Ha
cneaytowune AOKYMEHTbI:
1. TOCT 10060.0-95 BeTtoHbl. MeToabl onpefseneHuss Mopo30-
cTorkocTn. O6wue TpebosaHus.
2. TOCT 23558-94 Cmecn webeHOYHO-rpaBuiHO-NecUYaHble 1

rpyHTbl, 06paboTaHHble HEOPraHUYEeCKUMU BSXKYLUMU MaTe-
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puanamu AnNsA JOPOXHOTO W a3pofpOMHOI0 CTPOWTENbLCTBA.
TexHuyeckune ycnosusi

3. TOCT 25100-2011 I'pyHTbI. Knaccudukaums

4. TOCT 25192-2012 BetoHbl. Knaccudukaumsa n obme TexHu-
yeckue TpeboBaHus

5. TOCT 25607-2009 Cwmecu wwebBeHOUYHO-TpaBUAHO-NEeCYaHbIe
ANSA MOKPLITUA N OCHOBaHMWIA aBTOMOOWIbHBLIX JOPOr U aspo-
O POMOB. TEXHUYECKME YyCnoBUS

6. F'OCT 25820-2000 BeToHbI nerkue. TexHUYECKUe yCnoBus

7. TOCT 25912.4-91 ApmaTypHble N MOHTaXHO-CTEIKOBblE U3AE-
nma Kene3oBeTOHHbIX MAWT ANS a3pOAPOMHBLIX MNOKPbITHIA.
KoHCTpyKums.

8. TOCT 26633-91 BeTOHbl TAXENbIE U MENKo3epHUCTble. Tex-
HUYeCcKne ycrnoBms

9. TOCT 30491-2012 CMecu opraHOMUHeEparnbHbIE U FPYHTbI, YK-
penfieHHble OpraHn4YeCKUMM BSXYLLUMU, ANS JOPOXKHOMO 1 a3-
POAPOMHOrO CTPOUTENbCTRA

10.MOCT 30740-2000 MaTtepuanbl repMeTUsMpytowne ans LUBOB
a3pOAPOMHbIX NOKPLITUA. OBLMe TEXHNYECKUE YCNOBUS

11.TOCT 3344-83 LlebeHb M necok WakoBble Ans LOPOXHOIO
cTpouTenbcTBa. TexHu4Yeckue ycrnosus

12.TOCT 5180-84 pyHTbl. MeToabl naGopaTopHOro onpeaene-
HUS (PUBNYECKMX XapaKTEPUCTUK

13.TOCT P 52748-2007 [oporn aBTOMOOUNbHbLIE OOLLEro MoMb-
30BaHuA. HopmaTuBHble Harpy3ku, pacyeTHble CXEeMbl Harpy-
XeHus 1 rabaputbl NpUGINKEHNS

14.TOCT 8267-93 LLebeHb 1 rpaBuit U3 NAOTHbLIX FOPHbLIX NOPOA

ANAa CTPOUTENbHbIX pa60T. TexHuueckue ycnosua
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15.TOCT 8736-93 lNecok ana cTpouTenbHbIX paboT. TexHnye-

CKne ycnosua

w
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3 OCHOBHble TEepMUHbI, YCNOBHble OOGO3HauYeHUs W
pasMepHOCTH

3.1 B HacTosiwem OOM npumeHeHbl creayoLime TepPMUHbI C
COOTBETCTBYOLWUMU ONpeaeneHnsaMu.

1 nokpbimue: BepxHAa 4acTb [AOPOXHOM  OfexAabl,
BOCMpPUHMMaroLLas HEMNOCPEACTBEHHO  ycunus OT  Konec
asTomobunei " onop CaMOJ1eToB, nogeepraroLjascs
HenocpeaCTBEHHOMY BO34ENCTBUNI0 aTMOCHEpPHbBIX (haKTOPOB.

2 ocHoeaHue OopoxHolU o00exdbl: Hecywasa dacTb
LOPOXHOW opexabl, obecneumsarolias COBMECTHO C MOKPbITUEM
nepepacrnpegeneHve n CHWKeHue AaBneHUs Ha pacrnonoXeHHble
HWKEe AOMNONHUTENbHBIE CMOWM OCHOBAHWS UMW TPYHT 3EeMASHOro
nonoTHa.

3 UCKycCcmeeHHoe YKpenseHHoe OCHO8aHue:
KOHCTPYKTVBHBIW ~ CMOW,  PAacrnOfOXEHHbIW  Noj  NOKPbITUEM,
ofecneunBaroLLnii COBMECTHO C MOKPbITUEM MEepepacrpegeneHme u
CHWKEHWE JaBneHUs Ha Huxenexalime AoNOMHUTENbHbIE CNOW UMK
FPYHT  3eMMAHOrO  NONOTHA, WCKYCCTBEHHOE  YKpensieHHoe
OCHOBaHue — cnow u3 ob6paboTaHHbIX BAXYLLMM MaTepuanos, ANs
KOTOPbIX HOPMMPOBAHO PAaCYETHOE COMPOTUBIIEHME PACTSHKEHMIO
npw narnbe.

4 UucKyccmeeHHOe HeyKperieHHoe ocHoeaHue: Crioun
MeXAY WCKYCCTBEHHBIM YKPENMEHHbIM OCHOBaHUEM 1 TPYHTOM
3eMnsAHOro nonoTHa, BbINOMHAOLWME MOPO303aLUUTHYIO,
LPEHVPYIOLLYIO 1 TENSON30NUPYIOLLYIO (OYHKLIMK.

5 xecmkoe nokpbimue: T[lokpbiTne, paboTawwee nog
HarpyskoW Kak MnacTMHa Ha YMApYyrom OCHOBaHWW, K TakuMm

MOKPbITUAM OTHOCATCA NOKPbITUA Ha OCHOBE LIEeMEHTHOIo GeToHa.
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6 apmob6emonHoe nokpbimue: TOKpbITUE N3 LEMEHTHOro
6eToHa, apMMPOBAHHOIO METAaNNMYECKON CETKOW, NpeAHa3HaJeH-
HOW ANSA BOCNPUATUS TEMNEpPaTYPHbIX HANPSKEHUA U PaCNONOXKEH-
HOW Ha paccTosHUWM paBHOM OT 1/3 a0 1/2 TONWMHbLI NAUTBI OT MO-
BEPXHOCTW NOKPbITUSA.

7 xeneszobemoHHoe noKpbimue: ApMUpOBaHHOE
LEeMeHTOOETOHHOE NOKPbITUE, B KOTOPOM HEOOXOaMMyH nrowagb
CceyeHua apmaTtypbl ONpeaensoT pacyeToM Ha NPOYHOCTb W LUMPUHY
pPackpbITUSA TPELLUWH.

8 npedenbHoe cocmosiHue: COCTOSIHNE KOHCTPYKUMKM, Npu
HacTyneHnn KOTOPOro  OHa CTaHOBWTCSH HecnocobHom
COMNPOTUBMATLCHA  BHEWHWM  BO3LEWCTBUAM  UNW  NonydvaeT
HeAOoNyCTUMBIE NO YCNOBUAM 3KCNyaTauum NOBpeXaeHNs.

9 HoOpmamueHasi Ha2py3ka: YCTaHOBNEHHOE HOpMaMu
3Ha4yeHVe Beca TPaHCNOPTHOrO CPEACTBa NNn KaTeropuun.

10 pacyemnass Ha2py3ka: Harpyska, yCTaHOBIEHHOE
3HayeHue Ang pacyeTa JOPOXKHON OAeXAbl U NOKPLITUA aspoapoMa,
yunTbiBaloLlee ycCnoBus 3KCniyaTauum v KOHMUrypauuio Luaccu
TPAHCNOPTHOrO CPEACTBA UM KaTeropmm.

11 pacuyemHbili u32ubarouwuli MomMeHm: BHyTpeHHee
YyCUIMe B CEYEHUN MINTbI NMOKPBITUS, Bbl3BAHHOE BHELUHEHR CUIOBON
Harpyskou.

12 npedenbHbill u3zzubarowui momeHm: [lpegencHoe
3Ha4yeHWe BHYTPEHHEr0 YCUNNA B CEYEHWM NNUTbl NOKPLITUSA,
Bbl3BaHHOE BHELUHEW CWUNOBOW HarpyskoW, nMpu KOTOPOW HacTynaet
npefenbHOe COCTOAHNE.

3.2 B panHom OAM npuHATbI  OCHOBHbIE  YCMOBHbIE

0603HaYEHNs1 U Pa3MEPHOCTU B COOTBETCTBUK C TaBnuuen 1.
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Ta6nuuya 1 — YcnoBHble 0603HaYEHUS Y pa3MeEPHOCTM

NeNe YcnoeHoe obo-

HanmeHoBaHue PaamepHocTb
n.n. 3HayeHne

1 TonwmHa OAHOCHOWHOIrO MOKPbI- t e
™S
TonwmHa BEepxHEero Ccrnos OByX-

2. ~ tsup M
CIOWHOrO NOKpbITUSE

3 TonwmHa HWKHero cnosi AByx- t. ”

' CINOVHOrO NOKPbITVS inf
4 TonwmHa crnos UCKYCCTBEHHOrO t. y
) HEYKPEMNNEHHOro OCHOBaHMS !

5 TonwmHa Ccnosi UCKYCCTBEHHOro t, ”
YKPEnIeHHOro OCHOBaHUs!

PacueTHbI narnbaromin MoMeHT MH m

6. Ha eauHWLY LWUPUHBI CeYeHus m, _—
[Nt O[HOCIIOMHOrO MOKPLITUS n.m.
MpepenbHbIM  M3rMbaroWwmnn - Mo- MH m

7. MEHT Ha efVHMLY LUMPUHBI Ceye- m, -
HUS ANS OHOCTIOMHOIO MOKPbLITUSA n.m.
PacueTHbIn narnbarowmin MoMeHT

5 Ha  ©AVHNALY LIMPWHBI  CeyeHns m,., MH m
NSl BEPXHEro Crnos AByXCrNOWHO- »Sup n.m.
ro NnoKpbITUS
MpepenbHbIA  M3rMbaroWwmnn - Mo-

o MEHT Ha EOVHULY LUMPUHBI Ceve- My cu MH m
HAS ONsi BEpPXHEro cnosi AByXx- ’ .M.
CINOWHOrO NMOKPbLITUS
PacueTHbI n3rmbarolmin MoMeHT

10 Ha  eAMHALY LUMPUHBI CeyeHus My s MH m
LNA HWKHETO CINost ABYXCMOWHOrO ’ nm.
NoKpbITUSA
MpepenbHbI  M3rMbarowmnin: Mo-

11 MEHT Ha EOVHULY LUVPWHBI Ceve- m. . MH m

: HASE ANS HWKHEro cnost [AByX- u,inf n.m.
CNOVHOrO NOKPbITUS
MakcmanbHbIA narmbaroLmn MH m
12. MOMEHT MpW LieHTpanbHOM 3a- me pax _—
n.m.

TPYXEHUN NAUTLI
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npodomxkeHue mabnuupi 1

NeNe YcnosHoe 060-
HanmeHoBaHne PaamepHocTb

n.n. 3HaYeHne
EAVHWYHBIM 13rbarolmin MOMEHT

13 OT AENCTBMSA Koneca, LEHTp OTne- i, i
yaTka KOTOpOro cosnajaeT C pac-
YETHbIM CEeYEHUEM
EAVHWYHBIM n3rnbaromim MOMEHT,

14, | cosnasaemeint neicTanem I-ro Ko- M) i
neca, pacnonoXeHHOro 3a npege-
namMu pacyeTHOro ceyeHus

15, IOnHamuueckas Harpyska oT OAHO- F, MH
ro Kkoneca OCHOBHOW ONopsbI
[JaBneHve B LUMHE KOneca OCHOB-

16. HOW onopsl Pa Mila

17 KonnuectBO OCHOBHBIX OMOp Ca- N i

) mMoreTta °

18, KonwyectBo komec Ha OCHOBHOW N, i
onope camoneta

19 CpenHecyToyHas WHTEHCUMBHOCTb N i

’ OBWKEeHUs ¢

Pagnyc kpyra, paBHOBENUKOrO

20. |nnowagn oTtnevatka koneca oc- R, M
HOBHOW ONOpPbI
MpvBeneHHbIN pagnyc Kpyra, pae-

21. HOBENMKOro nnowaaun oTtnedarka o -
Koneca OCHOBHOW Onopbl

2 LlMﬂMH,D,pVI‘-IePKaFI XECTKOCTb NNnn- B MH m?
Tbl O4HOCIOWHOrO NMOKPbLITUA M.
LinnuHppuyeckasn XecTkocTb Mnu- M2

23. Tbl BEPXHEro Cros ABYXCMNOWHOro Bsup MH ——
NoKpPbITUA n.m.
LinnmHppuyeckan XecTkocTb Mnu- M2

24. Tbl HWKHEro cnosi ABYyXCMOWHOro B, MH
NOKpPbITUA n.m.

o5 LinnuHppuyeckasn ecTkoCTb yKpe- B, MH m?
NIEHHOr0 OCHOBAaHUS .M.

26. Ynpyras xapakrepuctvka nnmtbl / M
Knacc GetoHa no npoOYHOCTU Ha

27. pacTskeHne npu  marmbe OpHO- B, -

CNOVHOro NOKpbITHUA




218.3.030-2013

npodomkeHue mabnuusi 1

NeNe YcnosHoe 060-
HawnmeHoBaHme PaamepHocTb
n.n. 3Ha4YeHve
Knacc 6eToHa Mo MNpPOYHOCTM Ha
28. pacTskeHne npu n3rmbe BEpPXHEro Btb,sup -
Cnosi ABYXCMNOWMHOrO NOKPbITUS
Knacc 6GetoHa no npoyHOCTU Ha
29. pacTshkeHne npu m3rmbe HWKHEro Btb,,-,,f -
CNnos ABYXCMNOWMHOrO NOKPbITUA
30, Mogynb ynpyroctn  matepuana E, MMa
NAUTbI OAHOCMONHOMO NOKPbITUS
Mogynb ynpyroctm wmarepuana
31. NNUTbl BEPXHErO CrOsi ABYXCIOW- Ep sup Mrlla
HOro NOKpbITUSA
Mogynb ynpyroctn martepuana
32. MAUTBI HWKHErO Crost ABYXCIOMHO- Eb,inf Mrla
ro MoKpbITUSA
33 OkBMBanNeHTHbIN KoahpmumeHT K @
) nocTenn Of4HOPOLHOrO Maccuea se IYE
34 KoatbduumeHT noctenm i -ro cnos K, M—I;I
M
35. KoahdpumumeHT gnHammyHoCcTH ky -
36. KoadbdmumeHT pasrpyskm Yr -
37 KoadhdpumumeHT 3arpyskm OCHOBHOM K )
) onopbl °
MepexogHon koapdUUMEHT OT U3-
rmbaroLlero MOMEHTa Mpu  LEH-
TPanbHOM 3arpy>K€HUU K MOMEHTY
NPV KpaeBoM 3arpy>KeHUn:
38. - ANs1 OQHOCNONHBIX MOKPbLITUIA K -
- ANA ABYXCMNOWHbIX MOKPLITUA C ,
COBMELLIEHHbIMW LUBaMW K )
ANA ABYXCMNOWHbLIX MOKPbITUA C He- K
COBMELLEHHbIMW LUBAMM !
39 YCnoBHbIN guameTp kpyra nepegna- D iy
) YM Harpysku Ha ocHOBaHue r
40. LUvpuHa packpbiTus TPEWwuH B Ay MM
pacyeTHOM CeYEHUN NNUTLI
41. KoadhdumumeHT ycnosuia paboTbl Yec -
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npodomkeHue mabnuyb! 1

loNe YcnoeHoe 0603Ha-
NeN HaunmeHoBaHne Pa3smepHocTb
mn.n. YeHne
Mnowaab ceveHns apmatypbl 2
Kene3o6eTOHHOro MOKPLITUA B A A M
42. Be ~ ~ s,sup? s, inf
PXHEN N HWKHEN 30HaX COOT- nm
BETCTBEHHO
PacueTHoe CONpoTUBrEHNEe
43. PacTsHKEHUIO apMaTypHON cTa- R, Ma
n
44, KoachdpuumeHT apmmnpoaHus H -
45, MpoueHT apmMnpoBaHns M, %
Paccrosnve mexay TpelmHa-
48. . a. M
MU B >kene300eTOHHOW nuTe
Mogayne ynpyroct apmartypHoi
47, | oy YRy pmatyp E, Mrla

4 HopmaTtuBHbIe " pacyeTHble Harpysku Ha
apMUpoOBaHHble LEeMEHTOGETOHHbIE NMOKPbITUA.

4.1 CornacHo CyLlecTBYIOWEMY MOSIOXKEHUIO O pacyeTe
JOPOXHbIX OAEXA C LEeMeHTOOETOHHbIM MNOKPbITUEM, pacyeT
MOKPbITUIA aBTOMOOUNBbHBIX AOPOr BEAETCA OT Harpysku Ha KOneco
asToMOOMNA nnn npuuena (Yacto Hambonee HarpyXeHHoOro koneca
3aAHen OCu) WNKM [ApYroro KOMEeCHOro cpeactsa. B kauecTtse
pacyeTHON CXeMbl HarpyXXeHns KOHCTPYKLMKU KONecom aBTomobuns
NpuHUMaeTcs rMOKUA KPYroBOW LUTaMn, nepejaromnii paBHOMEPHO
pacnpegeneHHy o Harpysky.

B cootBetctBun ¢ MFOCT P 52748 npuHATbl criegytoime
HOpMaTMBHbIE Harpy3ku, Tabnuua 2.

Tabnuya 2- HopmaTuBHbIE HArpy3kn Ha aBTOMOGUIBHBIE JOPOTK

HopmatusHas Harpy3ka, MH
B 3aBUCUMOCTU OT KaTeropuvm asToMobunsHon 1oporu

IA, IB, IB, I I, v \'

0.115 0.100 0.060
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B npouecce skcnnyatauuv nokpbiTUS aBTOMOBUNBHBIX AOPOr
noABEPraroTCA BO3A4EWCTBUIO TPAHCMOPTHOrO MOTOKA, COCTOSALLErO
U3 pasnu4yHbiX aBTOMOOMNER W aBTOMOE3A0B, OTNNYAKLMXCA Ha-
3Ha4YEHUEM, FPy30NOL4LEMHOCTLIO, KONMYECTBOM OCEM W HarpysKon
Ha KONleco unu ocb. YYeT xapaktepa AeNlCTBYIOLLEA Harpyskum ocy-
LEeCTBNASTCH Yepe3 NPUHATUE COOTBETCTBYHOLUMX PaCYETHbIX Xa-
PakTEPUCTUK, a Takxe 4Yepe3 BBeAEHWE ko3hduUMeHTa AMHAMWY-
HOCTU NPY HasHa4YeHUW BENUYUHBI Harpys3Ku.

B cBA3M C Tem, 4YTO TPAHCMOPTHBLIA NOTOK HE OAHOPOAEH,
TPaHCNOPTHbIE CPEACTBa Pas3AensAlT Ha rpynnbl NO rpy3onogbemM-
HOCTW [1], B K&XXAOM W3 KOTOPbIX BbIAEMAIOT pPaCYeTHLIN aBTOMO-
6unb. [N Kaxaoro koneca ocei pacyeTHoro asTomobunsa B rpynne
onpeaenaT KoaMUUNEHT NPUBEAEHNA HOMUHANBHOW AUHaMUYeE-
CKOW Harpysku OT Koneca KaxKAoW U3 n 0Cen TPaHCNOPTHOrO CpeacT-
Ba K paCYeTHON fHaMUYeCcKor Harpyske no gopmyne (1):

S, = (o pp (1)

! deacq
rae Qg, —HOMMHanNbHAs UHAMUYecKas Harpyska OT Koneca Ha no-
KpbITUE; Qapac., — pacyeTHas AuHaMUYeckKas Harpyska oT koneca Ha
NOKpbITUE; B — MUHMMANbHLIM NOKa3aTenb CTENEHU, NPUHUMaEMbIIA
NS XKECTKUX AOPOXHBIX OfeX] paBHbIM 4.4.
HomuHanbHas auHamuyeckas Harpyska Qg, onpepensertcs

YMHOXEHNeM HOMWHAMNbLHON CTaTU4ECKON Harpy3kn Ha Koneco paH-
HOW OCu no nacnopTHbiM AaHHbIM Ha TPaHCNOPTHOE CpPeAcCTBO Ha

KO3(PDULMEHT AUHAMUYHOCTY (2):
Qo = Q- Kouu, 2)

10
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rae Q,, —HOMMHanbHas cTaTuyeckas Harpyska Ha KOJIECO AaHHOM
ocu; K, — KO3PDULMEHT LUHAMMYHOCTH, MPUHUMAEMBIA PaBHbIN
1.3; K, —LoONyckaeTca npuHMMaTh no tabnuue 3 B 3aBUCMMOCTU

OT OCEBOro Beca aBTomoduns.

Tabnuya 3 — OceBoit Bec aBTOMOOUNSA

OceBow Bec
asTomobuns, | 0.02 0.04 0.06 0.08 0.10 0.12
MH
Kau" 16 1.3 1.15 1.08 1.06 1.04

Mpu onpepgeneHnn pacyeTHOro 3HAYEHUs HOMWUHANbHOW CTa-
TUYECKON Harpysku AN MHOTOOCHbIX aBTOMOOWNEN hakTU4eckyto
HOMWHAMbHYIO HarpysKy Ha Koneco, onpeaensaemMyto no NacnopTHbIM

AaHHbIM, crieayeT yMHOXaTb Ha koadduuvent K, Bbluucnsemblit
no cgpopmyne (3):

K.,=a-e-B;-c, (3)
rie B; —paccTosiHie B MeTpax MeXay KpalHUMU OCAMN TENEexKM;
a,e,C —napameTpbl, onpeaensemMblie B 3aBUCUMOCTU YuCra OCeW

Tenexkn no Tabnuue 4.

Tabnuua 4 — MNapameTpbl TeNeXKN aBTOMOBUNSA

Tenexkun a (] [
[ByxoCHbIE 17 0.43 0.5
TpexocHble 2.0 0.46 1.0

PacueTHyto AnHamudeckyto Harpysky Qgapacy ONPEAENSIOT Kak

npon3sejeHne HOPMAaTUBHON HAarpyskn B 3aBUCMMOCTM OT KaTero-

pyM aBTOMOGNITLHON A0POTK HA KOBPMULMEHT AUHAMUYHOCTU (4):
deacq = QHOpM - Kduu ) (4)
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rae Q,opw —HOPMaTNBHAA Harpyska Ha koneco.
CyMMapHbIii koachduuneHT npuseaeHus S, ., OT paccmart-

PUBAEMOro pPacyeTHOro aBToMoGUNsA B rpynne k pacyeTHOM Harpys-

Ke ONpeaensoT Kak cymmy vucna ocew (5):

Sm_cyM = ;Sn ) 5)

rae N —4ucno ocen y AaHHOro pacyeTHOro TPaHCMNOPTHOIO CPeAcCT-
Ba.

3HayeHMs OCHOBHbIX HOPMAaTWBHbIX Harpy3ok npu pacuyete
apMUPOBaHHbIX LIEMEHTOBETOHHBIX NOKPbITUA aBTOMOOMIbHBLIX AO-
por Ha yKpenneHHbIX OCHOBaHWAX crejyeT NnpuHUMaTbh B COOTBETCT-
BUW ¢ Tabnuuen 5 n Tabnuueli 6.

4.2 HopmaTuBHblE W pacyeTHble Harpysku Ha apMUpPOBaHHbIE
LieMeHTODETOHHbIE MOKPLITUS a3pofpPOMOB. 3HAUYEHMS OCHOBHbLIX
HOPMaTUBHbIX Harpysok npu pacyeTe apMupoBaHHbIX
LeMEHTOBETOHHbIX  MOKPLITUA  23POAPOMOB  HA  YKPENNEeHHbIX
OCHOBAHUAX CneayeTt npuHMMaTb B COOTBETCTBUM C Tabnuuen 7 v
Tabnnuen 8.
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Tabnwnya 5 - lNapameTpbl HOPMATUBHON HArpy3Kku 4N KaTeropuii aBTOMOOMbHON 40POrK

Knace | Kareropus ae- Hoap"p"a;”:"'iﬂ PacuetHas Ha- | [laBneHue B
n o Harpyska n _
TOMOBUIBEHOM rpyska Ha Ko LHe P, PacueTtHas cxema
Harpysku noporu FOCT,\IZ|_€|'>2748, neco F,. MH MMa
-1l 0.115 0.075
1.90
AK -1 0.10 0.065 0.6 g
§
vV 0.06 0.039
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Tabnuua 6 - NMapameTpbl HAarpy3oK TPAHCMOPTHBIX CPEACTB

PacyetHasa | [asne-
TpaHcropTHoe cpeacT- | Harpyaka HVE B Kones Konest | Easa ko-
BO Ha KONeco | wure p,, waccu @, | konec a, | .. b, m PacuetHas cxema
Fy, MH Mlla M M
31N-640900 0.02195 0.64 1.850 0.286 1.40
a
KPA3-6133M6 0.03479 0.58 2.070 0.295 1.40
R,
KPA3-65055 0.03577 0.58 1.840 0.330 1.40 g
1 OO
MA3-642290-2122 0.02868 0.65 2.032 0.234 1.40 at L
KAMAS3-55102 0.01788 0.59 1.856 0.232 1.320

14
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PacyetHasa | [asne-
TpaHcropTHoe cpeacT- | Harpyaka HVE B Kones Kones | pasa ko-
BO Ha KONeco | wure P,, waceu a, | konec a, | .. b, ™ PacuetHas cxema
F. 4, MH Mla M M
TATRA-T815-25-S01 0.03693 0.83 1.994 0.253 1.32
a
YPAN-IVECO-63291 0.04112 0.76 1.823 0.219 1.39
| O
DAF-FTGXF95 0.03068 0.85 1.800 0.300 1.32 5 g
Mercedes-Benz-Actros E OO
33535 0.04743 0.83 2.035 0.227 1.35 ar 8
Iveco-Eurotrakker 0.04781 0.85 1823 0.219 138

MP720E42TH

15
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Tabnuua 7 — I'Iapameprl HOPMaTUBHbIX Harpy30K n Harpy3oKk oT CaMmoJieToB Poccun

Koadp-
Konnue- [asne- duUmMeHT
Ba Harpys Bi‘;;'r' CTBO OC- Kigﬁ:i(:::o e B | basaTe- | KonesiTe- | 3arpysku
WL, Harpys- )
K1 Bec, Hgflg;lx OCHOBHOW "”;”ev ”2”('(':' nexkw, a, Oz*;?XB Cxema onopb!
’ a’ t M
F.MH N, onope, N, M onop,
KO
KaTeropum HopMaTWBHOM Harpyaku
B/k 0.85 1 4 1 1.3 0.7 1 ‘—‘ O
. Hanpasnenue
I 0.70 1 4 1 1.3 0.7 1 © T
I 0.55 1 4 1 1.3 0.7 1 D) O
I 0.40 1 4 1 1.3 0.7 1 bt
Poccunckmne camoneTsl
Nn-96 2.310 3 4 1.08 1.4 1.1 0.95 ‘_. O
Mn-96-300 2.410 3 4 1.18 14 1.1 0.95 & Hanpagsnenue
_ OABWOKEHUSA
Nn-86 2.165 3 4 0.932 1.49 1.25 0.936 i Z O
Nn-62 1626 2 4 1.08 0.8 1.65 0.936 b
t
Ty-204 0.935 2 4 1.372 1.27 0.8 0.918 - B

16
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Koadp-
Konnye- [asne- duyneHT
B BiE;T' CTBO OC- Kigﬂ:ic::o HVe B basa te- | Konesa Te- | 3arpyskm
na Harpys-
g ki > BEC, HSHBSS'X ocHosHoit | YRS n§>|<|<'\v|ﬂ, nexkn, a;, Of‘Hb?XB' Cxema onopel|
F . MH N_ | onope, Ny Pa. t M oro
o MMa P,
KO
® O O
AH-124 3.980 2 10 1.08 1.70 1.00 0.958 o ®
bt | bt bt
O O %npaaneﬁ AﬂmmeH(v; O O
AH-225 6.000 2 14 1.20 1.70 1.00 0.950 (P . csJ c? o © ? ©

17
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HOPMaTMBHBIX HArpy3oK 1 Harpy3ok OT 3apyOeXHbIX CamMONIETOB

Konn- | Konwnue- Koaddou-
Baner- | uecteo | ctBOKo- | [laBne- | ..o | Kones LMEHT 3a-
Bua Ha- Hbln | OCHOB- | NnecHa Hie B nexkun, | Tenexxu rpy3KM C
rpy3ku Bec HbIX OCHOB- LnHe, : ' Xema oropbl
, _ b, m a. ™M OCHOBHbIX
F . MH| omop, | Hovono-| p., MMa t t onoo. K
N, pe, N, P Ro
3apybexHbie camoneTb!
B-777-200 2.878 2 6 1.48 1.4 1.45 0.940
A-380-800,
cpeaHme 5.620 2 6 1.34 1.70 153 0.950 ) .HPO
onopsl ® “RETRERIR
A-380-800F, O ) O
cpenme 5920 | 2 6 1.34 1.70 1,53 0.950 e 1 b |
onopsl - - J
A-380-800,
KpanHue 5.620 2 4 1.34 1.70 1.35 0.950
onopl
A-380-800F, O
KpanHue 5.920 2 4 1.34 1.70 1.35 0.950 © Hanpasnenue
OI'IOpr ABWOKEHUA
B-747-400 3.960 4 4 1.41 1.47 1.1 0.936
B-747-200 3.792 4 4 1.39 1.47 1.1 0.908 bt
B-767-200ER | 1.760 2 4 1.31 142 1.14 0.920
B-767-300ER | 1.8552 2 4 1.38 1.42 1.14 0.920

18
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Konun- Konnye-
B - | yectBOo | ctBOKO- | [Oasne- Koadaput-
sner BasaTe- | Komes | uveHT 3a-
Bua Ha- Hbi | OCHOB- | necHa HIe B nexkw, | Tenexkwn, | rpyaku
rpy3Kkm BEC HbIX OCHOB- LIKHe, ’ ’ Py Cxema onopb|
' _ b, ™ a. ™ OCHOBHbIX
F MH| omop, | Hoitono- | p. MMa & v
, N onop, K,
o pe, Nk
A-300-600R | 1.726 2 4 1.21 0.93 1.40 0.950
A-310-100-2 | 1.386 2 4 1.30 0.93 1.40 0.934 O
A-320-100-3 | 0.680 2 4 1.12 1.00 0.78 0.942 e Hanpasnenve
A-320-200-2 | 0.739 2 4 1.22 1.00 0.78 0.938 ABIDKEHUS
B-707-320C | 1.5241 2 4 1.24 1.42 0.88 093¢ |
B-747-100 | 3.4155 4 4 1.32 1.47 1.12 0.924 bt
DC-8-55 1.4878 2 4 1.30 0.76 1.40 0.940
B, Busness o7756 | 2 2 1.34 . 0.78 0.950
A-320-200 0.739 2 2 1.38 - 0.93 0.938
B-727-200 0.953 2 2 1.15 - 0.86 0.922 N
B-737-400 0.649 2 2 1.44 - 0.78 0.937 §  Hanpasnewse
B-787-300 0.615 2 2 1.14 - 0.78 0.918 I ABHERA
B-727-200-5 | 0.9525 2 2 1.15 - 0.86 0.922
A-319 0.755 2 2 1.15 - 0.93 0.950
A-321 0.935 2 2 1.15 - 0.93 0.950

19
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4.3 A3pofpOMHblE MNOKPbITUA ChNeAyeT pacCyuTbiBaTb Ha
Harpysku, KaTeropum n napameTpbl KOTOPbIX NPUBEAEHbI B Tabnuvue
7 v Tabnuue 8. B cOOTBETCTBUM C 33faHUEM HA NPOEKTUPOBAHUE
JOMNycKaeTcqa  paccyuTbiBaTb  a3POAPOMHbIE  MOKPBITUA  Ha
BO3AEWCTBME BepTUKalbHbIX Harpysok OT BO3AYLWIHOMO CyjaHa
KOHKPETHOro Tuna.

BenuunHy puHamuueckord pacuyeTHOW HarpyskM OT Koneca
OCHOBHOW Onopbl F,HaanexuT onpeaenaTb creaylowmum obpasom
no dopmyne (6):

F
Fd=WKokd7fi ©)

2.2 Ny

i=1j=1
rae F - BaneTHbin Bec, MH; N, - Konu4yecTso OCHOBHbIX onop; N, -
KONMYECTBO KONEC OCHOBHOW ornopbl; K, - KoaddUUUEHT 3arpy3ku

OCHOBHbIX 0OMop; ky; - KO3MMPULMEHT [UHAMWUYHOCTH, ¥, -
No Ny

KO3(DMULIMEHT pasrpyskn; 3.3 Ny - obliee Konu4ecTso Konec
i=1j=1

BCEX OCHOBHbIX OMOP.

MokpbITUS a3pOAPOMOB MO CTEMEHW BO3AENCTBUA Harpysok
BO3JYLWHbIX CyAOB W Hecyllen CnoCOOHOCTM HaanexnT nogpasge-
NATb Ha Fpynnbl y4acTKOB B COOTBETCTBUM C pucyHkom 1. Mpuse-
JEHHbIE Ha HEM CXeMbl JOMNYCKAETCA YTOYHATb B 3aBUCMMOCTM OT
HasHaYeHWUs 1 BEJOMCTBEHHON NPUHAANEXHOCTU a3poapOMOB, Npu
3TOM y4acTKW NOKPbITUIA, NpejHasHavyaemble AN CUCTEMAaTUYECKOrO

pyneHus BO3LYLUHbIX CyA0B, CreayeT OTHOCUTb K rpynne A.

20
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BMn
! c
I: n—m— LRIl T \\iu\w\n
@<
((m ")l r\\ \ 5 )

ﬁ/g

B--

A

Pucynoxk 1 - Cxema OeneHusi nOKpbimMuil aspodpoma Ha

2pynnbl y4acmKos

Mpu pacueTe aspoAPOMHBIX MOKPLITUA HA MPOYHOCTb 3HaYe-

HUA KO3P(PNLIMEHTOB AWHAMWYHOCTU K, W pasrpyskn Ans Bcex

rpynn y4acTkOBY, criegyeT NpuHUMaTh no taénuue 9.

Tabnuya 9 — 3Ha4eHnsa koadhdUUMeHTa AUHAMUYHOCTU 1

pasrpysku

Mpynna yyact-

KoadbdmumeHT auHammuuHocTn Ky npy BHYT-

kOB aspo- KoathhULMeHT | peHHeM faBneHnn Bo3nyxa B MHEBMATUKaX
npoKr‘\)A::zﬁno- paarpysku ¥ | xonec p,, MMa
(pvcyHoK 1) p, <10 1.0<p,<1.5|p, >1.5
A 1 1.20 1.25 1.30
b 1 1.1 1.15 1
B,I 0.85 1.1 1.1 1.1

Mpu pacuyeTe aspoAPOMHbIX MOKPLITUIA HA KATEroOpUK HOpMa-

TUBHOW Harpy3ku COOTBETCTBWE Harpysku OT CamoJieTa Kateropumu

HOPMaTWBHOW HAarpysku criegyet ycTaHasnueaTtb no Tabnuue 10 ¢

UCNONb30BaHUEM 3HAYeHWn krnaccudmkaumoHHblix uucen ACN.

JOunanasoHbl 3HayeHnn knaccugukaunoHHblix Yucen ACN ans kate-

ropun HOPMaTMBHBIX HAarpy3oK CrieayeT npuHUMaTh no Tabnuue 10.
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Tabnunya 10 — 3HauyeHns knaccudpunkaunoHHbix uncen ACN

KaTeropus HopmaTtume- Yucna ACN npu Kofe NpPoYHOCTU OCHOBaHNUS
HbIX Harpy3oK A B C D
B.K 64 n Gonee | 76 n Gonee | 88 n Gonee | 97 n Gonee
| 47 — 63 57-75 67 — 87 75-96
Il 33-46 40 — 56 47 — 66 54-74
1] 21-32 25-39 30-46 35-53
v 14 -20 17 — 24 20-29 24— 34

MpumevaHune

Koa npouyHocTu oOcHoBa- | KaTeropusi npoYHOCTUM oc- ﬁgs::;:e Koe%ﬁv")igi";;a
HUA HOBaHusa MH/ME '

A BbICOKas cB. 120

B cpeaHsas ¢B. 60 go 120

C HW3Kas cB. 25 go 60

D OYeHb HUu3Kasa 25 n meHee

[JasneHve B||3Hayenne ACN npu  koae
Makcumans- ||nHeBMaTuke NMPOYHOCTN OCHOBaHUA
Twun camonerta HbIA B3NeT- | koneca oc-
HbIv Bec. MH| HoBHOWM
oropsl. MlMa A B Y D

A300-B, B2 1.353 1.16 35 43 51 58
[A300-B4-200 1.627 1.28 46 56 66 75
IA300-B4-200
(Optional Bogie) 1.627 1.16 41 49 59 68
IA300-B4-600R 1.693 1.35 51 61 71 80
(A300-B4-600R (Op-
tional Bogie) 1.693 1.21 44 54 64 74
A300-C4 1.627 1.24 44 53 63 72
[A310-200, 200C 1.509 1.46 43 51 59 67
[A310-300
(Configuration 1) 1.480 1.19 40 48 57 65
[A310-300
(Configuration 2) 1.549 1.48 46 55 64 72
[A310-300
(Configuration 3) 1.617 1.29 47 56 66 75
A310-322 SR, BB 1.500 1.45 42 50 59 67
A310-324 1.540 1.24 41 50 59 67
[A310-325 1.608 1.38 46 55 64 73
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npodomkeHue mabnuypl 10

HaenenHne B||3HaueHne ACN npu  koge
Makcvmans- || iHesmaTyike |[NpOYHOCTY OCHOBAHUA

Tun camoneta HbIA B3NET- | koneca oc-
Hbii BeC. MH||  HosHOWM A B C D
onopekl. MlMa
A318-100 0.607 0.89 31 34 36 38
A319-100
(Configuration 1) 0.632 0.89 31 34 37 39
A319-100
(Configuration 2) 0.690 1.07 37 40 42 44
A319-100
(Configuration 3) 0.744 1.38 44 46 48 50
A320-100 0.667 1.21 38 41 43 45
A320-200 0.725 1.03 40 | 43 | 45 | 48
(Configuration 1)
A320-200
(Configuration 2) 0.744 1.14 42 45 48 50
A320-200 0.759 144 46 || 49 | 51 | 53

(Configuration 3)

A320-200 (Optional

- 0.725 1.22 19 | 23 | 27 || 31
Bogie)
A320-212 (Optional
4-Wheel Bogie) 0.764 1.22 20 24 29 | 33
A321-100
(Configuration 1) 0.769 1.28 47 50 52 54
A321-100
(Configuration 2) 0.818 1.36 51 54 57 59
A321-200 0.877 1.46 56 | 59 | 62 | 64
A330-200
(Configuration 1) 2137 1.34 48 56 66 | 78
A330-200
(Configuration 2) 2.264 1.42 53 61 73 | 85
A330-300
(Configuration 1) 2.088 1.31 46 54 64 | 75
A330-300
(Configuration 2) 2137 1.33 47 55 85 77
A330-300
(Configuration 3) 2.264 1.42 54 62 74 86
340-200 2.559 1.32 47 | 55 | 65 | 76

(Configuration 1)
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npodomxeHue mabnuupi 10

JaeneHve B||3HayeHne ACN npu kope
Makcumarne- | iHeBMaTMKe |[IPOYHOCTY OCHOBAHMS!
Twvin camoneTta HbIA B3NeT- || koneca oc-
Hbe BeC. MH|| HosHOI A B C D
onopsbl. MMNa

A340-200
(Configuration 2) 2.706 1.42 53 61 73 85
AS40-300 2559 1.32 47 | 54 || 65 | 76
(Configuration 1)
A340-300
(Configuration 2) 2.706 1.42 54 62 74 86
A340-500. 600 3.590 1.42 60 70 83 97
A380-800
(6-xonecHas ocHOBHasi 5.514 1.47 55 67 88 110
onopa)
A380-800
(4-konecHasi oCHOBHas! 5.514 1.47 55 64 76 88
onopa)
AH-124-100 3.844 1.03 35 48 73 100
AH-225 5.884 1.13 45 61 89 125
Aurora (CP-140) 0.600 1.31 41 43 45 46
B707-120. 120B 1.150 1.17 28 34 40 47
B707-320, 320B,
320C, 420 1.484 1.24 42 50 59 67
B717-100, 200, 300 0.543 1.1 36 38 39 41
B720, 720B 1.045 1.01 24 29 35 41
B727-100, 100C 0.756 1.14 45 48 51 53
B727-200 0.770 1.15 47 50 52 54
B727-200
(Advanced) 0.934 1.19 59 63 66 68
B727-200F
(Advanced) 0.907 1.15 57 60 63 66
B737-100 0.445 1.02 25 26 28 29
B737-200, 200C, 0.572 1.26 35 | 37 | 39 | 41
Advanced
B737-300 0.623 14 40 42 44 46
B737-400 0.670 1.28 43 45 47 49
B737-500 0.596 1.34 38 40 42 43
B737-600 0.645 1.3 39 41 44 45
B737-700 0.690 1.39 43 46 48 50
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npodomkeHue mabnuybi 10

HaeneHue B||3HayeHne ACN npu koge
Makcymars- | iHeeMaTuKe |IPOYHOCTY OCHOBAHMS
Twun camoneta HbIA B3NeT- || koneca oc-
Hbl BeC. MH|  HosHoM A B c D
onopsl. MlMNa

B737-800 0.777 147 51 | 53 | 55 | 57
B737-900 0.777 147 51 | 53 | 55 | 57
B737-BBJ 0.763 147 50 | 52 | 54 | 56
'13;5‘;;:1 00, 1008, 3.350 155 46 | 54 | 64 | 73
B747-100SR 2.690 1.04 20 | 35 | 42 | 50
Sgg;,'%%%?}l 2006, 3.720 138 51 | 1 | 72 || 82
ggg;-Rsoo, 300M, 3.720 131 50 | e0 | 71 | 8
B 7400, 400F, 3.905 138 53 | 62 | 74 | 85
?g:;'e“gioc? 2.729 1.04 30 | 36 | 43 | 51
B747-400ER 4.061 158 59 | 69 | 81 | 92
B747-SP 3.127 1.26 20 | 48 | 58 | 67
B757-200 Series 1134 1.4 32 | 38 | 45 | 52
B757-300 1.200 1.04 35 | 42 | 49 | 56
B767-200 1.410 131 39 | 46 | 55 | 63
B767-200ER 1726 131 24 | 52 | 62 | 74
B767-300 1.566 1.34 20 | 47 | 57 | 66
B767-300ER 1.784 138 20 | 47 | 57 | 66
B767-400ER 2.006 148 58 | 68 | 80 | of
B777-200 2.389 126 38 | 47 | 61 | 77
B777-200ER 2.823 141 50 | 63 | 82 | 101
B777-200LR 3.345 150 64 | 82 || 105 | 127
B777-300 2.945 1.48 54 | 68 | 88 | 108
B777-300ER 3.345 152 66 | 85 | 109 | 131
B787-8 2.240 157 &1 | 71 | 84 | %
BAC-111 Series 400|  0.390 0.97 25 | 27 | 28 | 20
BAC-111 Series 475) _ 0.440 0.57 2% | 28 | 29 | 3
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npodomkeHue mabnuuysl 10

Haenenwve B|[3HaveHne ACN npu koge
Makcumane- | iHeBMaTUKe [MPOYHOCTU OCHOBAHWS
Twn camoneTa HbIM B3NET- || koneca oc-
HbI Bec. MH HOBHOW A B C D
onopesl. MlMa

BAC-111 Series 500 0.467 1.1 33 34 35 36
BAe-146-100 0.376 0.84 20 22 24 25
BAe-146-200 0.416 0.97 24 26 27 29
BAe-146-300 0.436 1.1 27 28 30 31
Bombardier BD-700,
Global Express, 0.437 1.15 30 31 32 33
XRS
Bombardier CRJ700| 5 335 1.06 20 | 21 | 22 | 23
Series
Bombardier CRIS00 | 577 1.06 23 | 24 | 26 | 27
Series
Bombardier Global 0.391 1.15 26 27 28 29
C-123K Provider
(Fairchild/Republic) 0.267 0.69 21 21 22 22
C-141B Starlifter
(Lockheed) 1.553 1.31 51 61 70 78
ﬁl'; 7A (Globemaster| 5 745 0.95 55 | 51 | 81 | 76
C-5 Galaxy
(Lockheed) 3.723 0.77 28 31 37 45
Convair 880 0.860 1.03 26 31 36 40
Convair 990 1.135 1.28 40 47 54 60
DC-10-10, 10CF, 15 2.037 1.34 49 58 69 80
DC-10-20, 20CF,
30CF. 40CF 2.485 1.14 49 59 72 85
DC-10-30, 30ER, 40 2.593 1.22 50 59 72 84
DC-6, 6B 0.480 0.73 22 24 26 27
DC-7 (All Models) 0.640 0.89 37 40 42 44
DC-8-10, 20 Series 1.226 1.01 32 39 46 53
DC-8-43, 55, 61, 71 1.470 1.3 45 54 63 71
DC-8-61F, 63F 1.557 1.32 50 59 68 76
DC-8-62, 62F, 63.
72,73 1.593 1.35 50 59 69 77
DC-9-10, 15 0.404 0.93 24 26 27 28
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npodomxeHue mabnuupi 10

JaeneHve B||3HayeHne ACN npu kope
Makcumarnb- || iHeBMaTUKe [MPOYHOCTY OCHOBAHMS
Twvin camoneTta HbIA B3NeT- || koneca oc-
Hbe BeC. MH|| HosHOI A B C D
onopsbl. MMNa

DC-9-21 0.445 1.02 28 29 31 32
DC-9-30, 32 0.485 1.05 30 32 34 35
DC-9-41, 50, 51 0.543 1.17 35 37 39 40
Embraer 170, 175 0.368 1.04 22 24 25 26
Embraer 190, 195 0.481 1.1 31 33 35 36
Fokker 70 0.410 0.81 24 26 27 29
Gulfstream IV 334 1.21 24 25 25 26
Gulfstream V 405 1.37 31 32 32 33
Hercules C-130
082, 182, 282, 3'82 778 0.67 33 36 39 42
?Cegfn“rf;;‘;lgo 693 0.74 30 | 33 | 35 | 38
Nn-62, 62M 1.648 1.65 51 59 68 77
Nn-76T 1.677 0.64 29 33 30 34
Nn-76TD 1.775 0.66 32 35 32 37
Nn-86 2.054 0.88 26 31 38 46
796, 96-300. 96M. 5 310 1.08 35 | 43 | 52 | e
gg&;?a(s'\)"cmnne” 2593 1.22 50 | 59 | 72 | 84
g;';iiz )StratOta”ker 1.342 138 35 | 40 | 48 | 55
L-1011-1 Tristar 1.913 1.35 45 52 62 72
'll—'_rjsot;: -100, 200 2.073 1.35 49 58 69 81
L-1011-250 Tristar 2.269 1.35 55 66 79 91
L-1011-500 Tristar 2.295 1.35 56 67 80 93
Lockneed 188 503 0.95 30 | 32 | 34 | 36
MD-11 2.805 1.38 58 69 83 96
MD-81 628 1.14 41 43 45 46
MD-82 670 1.14 43 46 48 50
MD-83 716 1.14 47 50 52 54
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Naenenve B(|3HayeHne ACN npu kope
Makcumans- | iHesmaTuKe [NPoYHOCTY OCHOBaHUS
Twn camoneta HbIW B3NeT- || koneca oc-
Hb Bec, MH||  HoHoM A B C D
onopsl, MMa
MD-87 628 1.14 41 43 45 46
| MD-88 670 1.14 44 46 48 50
| MD-90-30 699 1.14 46 48 50 52
[MD-90-30ER 739 1.14 49 | 51 54 | s6
MD-90-50, 55 772 1.14 52 54 57 58
P-3A/B/C Orion 623 1.31 44 46 48 49
Ty-154 961 0.93 18 24 30 36
Ty-204, 214, 224, 1.096 1.38 29 | 34 | 40 | 46
234
\VC10 Series 1.590 1.01 41 50 60 69

5. Marepuanbl AnNA XXeCTKUX MOKPLITUA U YKpenneHHbIX
OCHOBaHWUA  aBTOMOOMNBbHBLIX [OOPOr M a’poApoOMOB.
TexHuueckue TpeGoBaHusn.

[n8 )ecTKUX NOKPbITUIA aBTOMOBUIBbHBLIX JOPOr U a3poAPOMOB
cnefyeT NpUMeHATb TAXenbln GeToH, oTBevawowmin TpeboBaHUAM
FOCT 26633.

Mpn KOHCTPYMPOBaAHMN MOHOMWUTHBIX XECTKUX LOPOXKHbIX W
A3POAPOMHbIX MOKPLITUA B BEPXHEM Croe crnegyet NpUMEHSTb
NpoYHbIe MOPO30CTONKMNE, N3HOCOCTOWKME, JONroBeYHble
mMartepuansl.

5.1 Marepwanbl AN XEeCTKMX NOKPLITUA aBTOMOBUIMbHBIX J0-
por. Mpu NpoekTNpoBaHUN LOPOXHbIX OAEXKI C LEMEHTOOETOHHBLIM
NOKPbITUEM CrieflyeT NPUMeHsTb OETOHbI TAXKENbIE U MENKO3ePHM-
ctble no knaccudpukaumm FOCT 25192, BETOH AOMKEeH OTBeYaTb
TpeGosaHuam FOCT 26633.
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OCHOBHEIMU  XapakTepUCTUKaMn [OPOXHOIO LEMEHTOBETOHa
ABNSATCA Knacc (Mapka) No NPOYHOCTM Ha pacTaXeHue npu uarnbe
W Ha ckaTue, Mogynb YMpYrocTu, mapka no MOpPO3OCTOWKOCTH, KO-
3hOULNEHT NUHENHOro TemnepaTypHOro paclUMpeHns u koagdu-
LUMEHT nonepeyHon gegopmaumm (koadduumeHT MNMyaccoHa).

Knacc 6eToHa no MpoYHOCTU NPUHUMAKOT B 3aBUCUMOCTU OT
KOHCTPYKTMBHOIQ CMOSt LOPOXHOW OAeXabl, KaTeropum 4OpOru v nH-
TEHCMBHOCTM paCUYeTHOW Harpysku, ef./cyT., Tabnuua 11.

Tabnunya 11 — MpoekTHble Knaccbl 6ETOHOB aBTOMOOMIbHBIX [0-
por

MuHVMMarbHble MPOeKT-
Hble Knaccel (Mapku) no

KoHcTpykTuBHbIN | Kateropus  aB- | MHTeHcHBHOCTL | MPOYHOCTH

Crnov AopoxHon | TomoBunsHoON pacyeTHoM Ha-|Ha  pacts-

onexabl aoporu rpy3ku, ea./cyT >KeHW69 npn ::e oxa-
narnoe
B(M
By (Ps) [B™)
MoronurHoe | Gonee 2000 4.4(55) | 35(450)
oaHocnonHoe 1600
NOKpbITWUE  UnKn nm oT no .
BEPXHUA  CroOWn ’ 2000 4069 80 (400)
ABYXCIOMHOTO \Y MeHee 1000 36(45) | 25(300)
NOKPbITUA
HwkHnz — croia =1 Gonee 1000 3.2 (40) -
ABYXCNOWHbIX
MOHONNTHBIX -1 meree 1000 2.8 (35) -
NOKPbITUN

3HavYeHns HavyanbHOro MoAyns ynpyroct 6eToHa npuHUMa-
HOTCS B 3aBUCUMOCTMW OT NPOYHOCTU BeTOHA Ha pacTshkeHUe npu us-
rmbe, Tabnuuai2.
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Tabnunuya 12 — HayanbHble MOAyM ynpyroctun 6eToHOB

Knacc (mapka) 6eToHa | HayanbHelin Mogyns ynpyroctu Ep, . MMa, Getowa
no NpPo4YHOCTU Ha pacTA-
XeHWe Mpu narvbe Btb TAXKEeNoro MenKO3epHUCTOro
2.8 2.60-10* 2.16-10*
3.2 2.84-10* 2.31-10*
3.6 3.04-10* 2.45-10*
4.0 3.24-10* 2.60-10*
4.4 3.53.10* -

KoadpurumeHT nuHEenHOn TemnepaTtypHon Aedopmaunn g,

npum U3MeHeHWn TemnepaTypbl OT MuHyc 40°C o nntoc 50°C gnsa
TAXKENOro ¥ MEenNKo3epHUCTOro 6GEeTOHOB MNPUHUMAETCH pPaBHbIM
s 1
1.107° ¢
Mapka 6eToHa N0 MOPO3OCTOMKOCTW NPUHUMAETCH B 3aBUCU-
MOCTW OT KOHCTPYKTMBHbIX CIOEB AOPOXHON OAEXAbl U CpeaHeme-
CSIYHOI TemnepaTtypon Bo3ayxa Hambonee xonogHoro mecsaua, Tab-
nuua 13.

Tabnuya 13 — Mapku GeTOHOB NO MOPO3OCTOMKOCTM aBTOMO-
OvnbHbIX gOopor

MuHuManbHble NpoekTHble Mapkn 6eToHa nNo Mopo-
socrorkoctv F ana paitoHoB co cpeaHemecayHow
KOHCTPYKTMBHBIM  CIOW | TemMnepaTypoit BO3Ayxa Hauboree XOnoAHOMO Mecs-
LOPOXHOWN oaexabl ua, °C

OT MUHyC 5 1o

ot 0 1o MMHYC 5 MUHYC 15

HWXe MUHycC 15

OnHocnonHOE  MOKPbI-

TUE UINN BEPXHUA Cron F100 F150 F200

OBYXCITOMHOrO  MOKpPbI-
™S

HwkHun  cnoi  oByx- F50 F50 F100

CINOVNHOTrO MNOKPLITUSA

5.2 Martepuanbl Ans  XKeCTKMX TMOKPBITUA aspogpOMOB.

CTpoMTENBCTBO  XKECTKUX MOKPbITWIA  CNegyeT BbiMOMHATb U3
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Tskenoro 6eToHa, oTteevatowero TpebosaHuam FOCT 26633 wu
HaCTOALLMX peKoMeHzaunn.

JonyckaeTcs NPUMEHATb METKO3EPHUCTbI 0eToH,
oTBevawowui TpebosaHnsm OCT 26633, npu 3TOM Knacc no
NPOYHOCTU Ha CxXaTue npu UCnonb3oBaHUK €ro B 04HOCNONHOM Mnn
BEPXHEM CIoe JABYXCMOWHOIO MOKPbITUA AOMKEeH ObiTb HE HUXe
B30.

MpoekTHble Knaccbl GeToHa no MPOYHOCTU Heobxoanmo
MPUHUMATb HEe HUXE 3HaYEeHUN, yka3aHHbIX B Tabnuue 14.

Tabnuuya 14 — lNpoekTHble knaccbl GETOHOB a3POAPOMHbIX NO-
KPbITWIA

MuHUManbHBIV NPOEKTHBIN Knacc 6eToHa no

MPOYHOCTM
A3po4pPOMHOE NOKPLITUE

Ha pacTsiKeHve npu

Ha cxaTtne
narnode

OnOHOCNONHOE MOHONUTHOE ap-
MOGETOHHOE W 3kene306eToHHOe C B,, 4.0 B30
HeHanpsraemon apmartypom

BepxHuin cno MOHONUTHOIO ap-
MOGETOHHOrO BYXCIIONHOIO Mo- B, 4.0 B30
KpbITWS

HwxHWiA crnoii apmoBeTOHHOTO
1BYXCITOMHOIO MOKPbLITUS W MOA- B, 2.8 B20
LLIOBHbIE NANTBI

Mop030CTOMKOCTb BETOHA AOMKHA ObITb HE HUXE YKa3aHHOW B
Tabnuue 15 v pucyHke 2.

Tab6nuuya 15 Mapku 6ETOHOB MO MOPO30OCTOWKOCTN a3pOAPOMHbIX
NOKPbITURA

Mopo3socTorkocTb 6eToHa
Knumatuueckme
ycnosus ANA OAHOCMONHOIO U BEPXHEro ONS HWKHEro Crnos AByX-
CNnos AByXCMOWHOMO NOKPbLITUN CINOWHOTO MOKPbLITUSA
Msrkue F100 F50
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Mopo3socTonkocTs 6eToHa

Knumatunyeckune

ycnosns ANsi OHOCIOMHOrO N BEPXHETO | ANSt HWKHEro Crnos A BYXCMNOn-
CNos ABYXCINONHOIO NOKPLITUN HOro NOKPbITUA

YMepeHHble F150 F75

CypoBble F200 F100

MpumevaHnga

1. Msarkme knumaTnyeckmne yCnoBus XapakTepmayroTCsl CPpeLHEMECSHHOM Temnepa-
TYPOW HapyxHoro Bosgyxa Hambonee xonogHoro mecsua ot 0 o MuHyc 5 °C,
YMepeHHble — Hbke MUHYC 5 o MuHyc 15 °C, cypoBbie — Hmke MUHyC 15 °C.

2. PacueTHas cpegHemecsiyHas TemMnepaTtypa Hapy>KHOro Bo3ayxa NpMHUMaeTcs B
COOTBETCTBMU C TpeboBaHUAMU [2]
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HopmatuBHble W pacyeTHble XxapakTtepucTukn 6GeToHa,
cneayeT npuHUMaTh no Tabnuue 16.

Tabnunya 16 - HopmaTuBHble W pacyeTHble XapaKTePUCTUKK
BeToHa

Knacc GeToHa no | PacuetHoe  co- | HavanbHbIli Mogynb ynpyroct 6eToHa
NPO4YHOCTU Ha | npoTuBneHve Eb1 MMa
pacTsikeHNe MpW | pacTsHKeHUIO Npn
varuce By, narnée Ry, MMa TSKENOro MENKO3EPHMUCTOro
(necyaHoro)
B, 2.8 2.26 2.60-10* 2.16-10*
B,3.2 2.75 2.84-10* 2.31-10*
B, 3.6 3.04 3.04-10* 2.45-10*
B, 4.0 3.43 3.24-10* 2.60-10*
B, 4.4 3.73 3.53.10* -
B, 4.8 4.10 3.53-10* -
B,5.2 4.40 3.73-10* -
B,5.6 4.80 3.73.10* -
B,,6.0 5.10 3.82-10* -
B, 6.4 5.50 3.82-10* -

MpumevaHuqa

1. Knaccbl 6eToHa OTBEYalOT rapaHTMpOBaHHOW MpoYHOCTH 6eToHa Ha pacTs-
XeHne npu narmbe c obecneyveHHoCTbO 0.95.

2. HavansHbI MoAynb ynpyroct MenkosepHucToro 6etoHa npuseaeH Ans be-
TOHa ECTECTBEHHOrO TBEPAEHWS, MPUIOTOBIIEHHOrO M3 MECKOB C MOAYNEM
kpynHocTu cBbiwe 2.0; pns 6eToHa eCTeCTBEHHOro TBEPAEHWS, MPUroTOBIEH-
HOro 13 NEeCcKoB C MOAYNEM KPYNHOCTN MeHee 2.0, TabnunyHble 3Ha4eHus cne-
ayet ymHoxats Ha 0.9.

Bua v knacc apmaTypbl, XapakTEPUCTUKM apMaTypHbIX cTanen
HaaneXuT yCTaHaBnueaTe B COOTBETCTBUM C TpebosaHnamm [3], [4],
[5] B 3aBMCUMOCTHM OT BUAA MOKPLITUSA, HA3HAYEHNs apMmaTypbl, TEM-
nepaTypHbIX YCMNOBWA, TEXHOMOMWU MPUrOTOBNEHUN apMaTypHbIX
3MEMEHTOB 1 cnocoBoOB MX MCNONb30BaHUA (HeHanpsraemas u Ha-
npsiraemas apmartypa).

B KayecTBe HeHanpsaraeMon apmMaTypbl B CBapHbIX CETKax W

KapKacax cneagyet NpuMeHATb:
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- XOnoAHOAE(OPMUPOBAHHYKD nepuogudeckoro npoduns
knaccos B 500 (Bp-l, BS00C);

- ropsiyekaTaHylo 1 TePMOMEXaHUYECKU YNPOYHEHHYIO apma-
TYypy nepuoaudeckoro npodunsa knaccos A-300 (A-11), A-400 (A-III,
A-400C), A500 (A500C).

B ka4yecTBe MOHTaXHOW, pacnpefenuTenbHON N KOHCTPYKTUB-
HOW apmaTypbl, a Takke [ANf 3MIEeMEHTOB CTbIKOBbIX COEAWHEHUI
cnepyeT WCNONb30BaTb ropsvekaTaHylo apMaTypHyt cTanb rnaj-
Kyto knacca A-240 (A-1) n OBblKHOBEHHYIO apMaTypHYIO FNajKyto
npoBonoKy knacca B-I.

OCHOBHble xapakTepucTukM apmaTypbl CeAyeT HasHavaTb B
COOTBETCTBUM C Tabnuuen 17.
Tabnwnuya 17 — XapaktepucTuku apmaTypbl

Mnowaaeb ce- | Moaynb yn- PacuerHoe
Ne | Knaccap- | Mametp, | yeppq crepx- pyroctu E cornporuene-
mn.n. maTypb! MM 2 s' | Hue pacTsxe-
P He, Ay, ™ MM
Co a Hao R, MMa

CTep)KHeBaFI ropavyekaraHaa

1. | A-240 | 6 -40 2.0-10° 215

10 7.854-10°5
12 1.131-10~*
2. | A-300 14 1.539-107* 2.0-10° 270
16 2.011-107*
18 2.545-10*

10 7.854-10°5
12 1.131-107*
3. | A-400 14 1.539.10% | 2.0-10° 355
16 2.011-107*
18 2.545-107*
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PacueTHoe
Ne K Mnowage ce- | Moayne yn- CONDOTHBHG-
o nacc ap- | Avametp, | yepns crepx- | pyroctn E p
n.n Marypbl MM 2 $' | HWe pacTsxe-
o HA, Ag, M MMa
1 Hao R, MMa

10 7.854.107°
12 1.131-107*

4. | A-500 14 11.539-10° | 2.9.10° 435
16 2.011-107*

18 2.545-107*

XonogHoaedopmMpoBaHHas neprognyeckoro npoduns

3 0.7069 -10°°
4 1.257 -10°°
5 1.964-10°5
6
8

5. B500 2.827-10°° 2.0-10° 415

5.027 -10°°
10 7.854.107°
12 1.131-10*

B kavectBe apmaTypbl Xene3oBeTOHHbIX KOHCTPYKLUWIA, ycTa-
HaBNVBaeMonW MO pacyeTy, PEKOMEHAYETCA MNpeumyLieCTBEHHO
NPUMEHSATb!

apmatypy nepuoguyeckoro npoduns knaccos A500 n A400;

apmaTypy nepuoaudeckoro npocunsa knacca B500 B cBapHbIX
Kapkacax n ceTkax.

B KOHCTPYKUUAX NOKPBITUA, 3KCMNyaTUpyeMbIX B paioHax C
pacyeTHOIi 3MMHEN TemnepaTypoi Huxe Munyc 30° C, He ponycka-
eTcA npruMeHeHne apmaTypbl krnacca A300 mapku ctanu CTtsnc
AnameTpom 18-40 MM, a Tawke krnacca A240 mapku ctanu CT3Km.
Mpoumne Bnabl 1 KNaccel apmaTypbl JonyckaeTcs npuMeHsaTe 6es or-
paHnyeHuniA.
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5.3. MaTtepuanbl NS OCHOBaHUI XeCTKUX MOKPbITUA aBTOMO-
BunbHbIX gopor. TexHuyeckne TpebosaHus, NpejbsaBnsemMbie K OC-
HOBaHUSIM JOPOXHbIX OJEXA,.

KoHCTpyKTUBHbIE Crnon K3 WwebeHOYHO-rpaBUnHO-NECYaHbIX
cmecen n rpyHToB, 06paboTaHHbIX OpraHUYecKUMU U KOMMMEKCHbI-
MU BSXKYLUMMK (OpraHoMuHepanbHble cmecn — FOCT 30491), Tab-
Niua 18.

Tabnuuya 18 — Moaynu ynpyroctn cnoee oCHoBaHui, obpaboTaH-
HbIX OpraHMYeCKMMM U KOMMNJIEKCHBIMMW BSKYLLIMMMA

Ne PacuyeTHble 3HaueHus
Matepuan crnos
n.n. moaynsa ynpyroctn, MMa

LLle6eHouHO-TpaBUiHO-Nec4YaHble CMecu 1
KPYNHOOBNOMOYHbIE TPYHTLI (ONTUMAasb-
Horo/HeonTUMansbHOro cocraea) obpabo-
TaHHble:

- KMOKMMW  OPraHNYeCKUMWU  BSOKYLLMMIA
1 WMMW BA3KMUMW, B T.4. SMYNbrMpoBaHHLIMU 450/350
OpraHNYeCKNMN BSKYLLIMMUA

- KMOKAMW  OPraHMYeCcKUMU  BSDKYLLMMIA
COBMECTHO C MUHEpParibHBIMU UM 3MYJ1b- 950/700
rMPOBaHHBLIMW OPraHUYECKUMN BSKYLLIMMIA

COBMECTHO C MMHepanbHbIMU

Meckn rpaBenucTble, KPynHble, CPea-
Hve/neckn Mernkue; cynechb nerkas v nbi-
neeartas; CyrnuHkM nerkne obBpaboTaH-
HblE:

- XUOKMMM  OPraHU4ecKMMN  BSDKYLLIMMM
2 WUNn BA3KUMU, B T.4Y. 3MYNbrMpOBaHHbLIMA 430/280
OpraHNYeCKMMUN BKYLLIMMUA

- KVUAKAMW  OPraHUYECKUMN  BSKYLLMMMN
COBMECTHO C MUHEpanbHbIMW U 3MYIb-
TMPOBAHHBLIMW OPraHUYECKUMM BSXKYLLIMMMN
COBMECTHO C MVHEpPanbHbIMU

700/600

KOHCTPYKTMBHbIE CMOM 13 YepHOrO LWebHA cneayeT HasHavaTb

B COOTBETCTBUW C AaHHbIMK Tabnuue 19.

37




218.3.030-2013

Tabnuya 19 — Moaynu ynpyroct KOHCTPYKTUBHbIX CNOEB U3 Yep-

Horo webHA
Ne Marepuan PacuyeTHble 3HaueHus
rn.n. moayns ynpyroctn, MMa
1 YepHbIl WebeHb, yNoXeHHbIN No cnocoby 600
3aKIIMHKM
Cnovi u3 webHs, YCTPOEHHOro no crocoby
2 nponuTKN BA3KMM BuTymMOM n BuTymHON 400

AMYIbCUN

KOHCTPYKTUBHbIE

cnom un3 cmecen WebeHOYHO-rpaBuitHO-

necyaHbIX U rPYHTOB, 06paboTaHHbIX HEOPraHUYECKUMIU BSXKYLLMMU

matepuanamu, cootseTtcTayrowmx FTOCT 23558, Tabnuua 20.

Tabnwunya 20 - Moaynn ynpyrocT Cnoes OCHoBaHWiA, obpaboTaH-
HbIX HEOPraHNYECKUMU BSAXKY LMK

Ne

PacueTHble 3Ha4yeHus

Matepnan
n.n. Moayns ynpyroctin, MlMa
LLle6eHoyHO-rpaBUiHO-NecYaHble CMecH,
KPYNHOOBNMOMOUYHbIE TPYHTLI (ONTMManb-
Hble/HeonTUMarbHbIE), obpaboTaHHble
LIEMEHTOM:
1 -COOTBETCTBYOLLME MapKe:
20 500/400
40 600/550
60 870/830
75 800/700
100 1000/950
To xe, obpaboTaHHble 30MbHLIM UNU
LUMAKOBbLIM BSKYLLIMM:
-COOTBETCTBYIOLLME MapPKe:
5 20 450/350
40 550/500
60 750/650
75 870/780
100 950/910
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Ne Marepuan PacyeTHble 3Ha4YeHmA
n.n. mogyns ynpyroctu, MlMa
Meckn rpaBenuCTble, KpynHble, Cpea-
HUe/Meckn Menkue U nbinesarble; cynech
nerkas u Tskenas; CyrnuHKA nerkue, ob-
paboTaHHbIe LIEeMEHTOM:
3 -COOTBETCTBYOLLME MapKU:
20 400/250
40 550/400
60 700/550
75 870/750
100 950/870
To xe, 06paboTaHHbIe 30MNbHBIM UMK
LLMaKOBbIM BSKYLLMM:
- COOTBETCTBYHLME MapKe:
4 20 300/200
40 450/300
60 600/450
75 730/600
100 870/750

KOHCTpYKTMBHbIE Cnou K3 cmecen LWebBeHOYHO-IPaBUNHO-

necyaHblx, cootseTcTByowux NOCT 25607 n NOCT 3344, tabnuua

21.

Tabnuua 21 - Mogynu ynpyroctu CnoeB OCHOBaHWUi U3 CMecei
LWeBeHOYHO-TpaBUIAHO-NEeCYaHbIX

Ne
n.n.

Matepuwan cnos

PacueTHbie 3HaYeHUun
Moaynsa ynpyroct, MMa

LLle6&HouHbIe/rpaBuitHBIE CMECK ANs Oc-
HOBaHWN
- HenpepbIBHAA rPaHyIOMETPUS:
Csz—80mm
C4—80MMm
Cs—40 mm
Ce—20 MM
C7—20 mMm

280/240
275/230
260/220
240/200
260/180
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Ne PacyeTHble  3HadveHus
Matepuan cnos
n.n. Moayns ynpyroctu, MNa

LLinakoeas webeHo4YHO-NecYaHan CMechb
13 HEAKTUBHbIX 1 CNaboakTMBHbIX LUNAKOB

(FOCT 3344):
2 Ci—70Mm 275
C,—-70 Mm 260
Cs—40 Mm 250
Cs—20 Mm 210

LLle6GeHOUHblE OCHOBaHUA, YCTpanBaeMble METOAOM 3AKITNHKY,
cootBeTcTByoWwme FOCT 25607, Tabnuua 22.

Tabnuuya 22 — Moagynn ynpyroct LWeGeHOUYHbIX OCHOBAHUA,
yCTpamBaeMbIX METOAOM 3aKSUHKK

Ne Pac4yeTHble 3HaueHnA
n.n. Marepuan cros moayns ynpyroctin, Mla
LLie6GeHb dpakumoHnpoBaHHbI 40-80 (80-
120) MM C 3aKIIMHKOWN:
- PpaKUMOHNPOBAHHBIA MENKUM LLEBHEM %
- W3BECTHAKOBLIN MENKOW CMECbIO WNnn 400
aKTMBHbLIM LUAKOM 300
! - MEJIKMM BbICOKOAKTMBHbIM LLIIAaKOM %
v 500
-acanbTo6EeTOHHON CMECHH0 450
- LuemMeHTonec4YaHHon cmecbto M75 npu 450-700
rnybuHe npornutkn 0.25-0.75 TONWMHDI 350600
cnos

MpumevaHwne- [N CNos B YACNUTENE — U3 NETKOYMMOTHAEMOTO LebHs; B
3HameHarene — U3 TPYAHOYMIOTHAEMOro LLeBHS.

5.4 MaTepuanbl 4N OCHOBaHWUIA XXECTKNX MOKPBITUA aspoapo-
MOB. TexHudeckue TpeboBaHWSA, NpPeabABMASeMble K OCHOBaHUAM
a’3poJpPOoOMHOro NoKpbITUA. [N WUCKYCCTBEHHbLIX OCHOBaHWA N Tep-
MOMW3OMALMOHHBIX CINOEB criegyeT NpUMeHATb OeTOH TSKenbid |
MenkosepHucTtoin no MOCT 26633, 6eToH nerkuii - no FTOCT 25820,
XecTkme GeToHHble cMmecu - no [5], maTepuansbl WwebeHouYHble, rpa-

BUIHbIE N MecyaHble, He obpaboTaHHble - no TOCT 25607 u obpa-
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BoTaHHble HeopraHudeckumun - no TOCT 23558 u opraHMYecKnMu
BsXKyLWMMN, webeHb u rpasun - no NOCT 3344, necok - no IOCT
8736, a TaKke gpyrve MecTHble MaTepuarbl.

MaTtepuanbl BCEX CMOEB WCKYCCTBEHHbLIX OCHOBAHWMA [0JMKHbI
obnagate MOPO3OCTOMKOCTbI, COOTBETCTBYIOLLEN KNMMaTUYECKUM
YCNOBMWAM paioHa cTpoutenbctea. TpeboBaHWA K MOPO30CTONKOCTH
npuseaeHsbl B Tabnuue 23.

Tabnnuya 23 — TpeboBaHNA K MOPO3OCTOMKOCTU CIOEB WCKYCCT-
BEHHbIX OCHOBaHWIA

MOpO30CTONKOCTL MaTeEpUarnoB, He HWKe,
MaTepuan cnoes UCKYCCTBEHHbIX | nns knumaTuyecknx ycnosui
OCHOBaHWN
CYpOBbIX YMEPEHHbIX MSITKUX

LLle6GeHb 1 webeHb 13 rpaBus F50 F25 F15
paBun F25 F15 F15
LLlebeHb, rpasum, rnecyaHo-
rpaBuUnHbIE, TPYHTOrpaBuUiHbIe W
rpyHTowebeHoYHbIE CMEeCcH, YKpen- F25 F25 F15
TNEHHbIE OPraHUYeCKUMM BSKYLLIMMMN
LLleGeHb, obBpaboTaHHbIi Heopra-
HUYECKUMU BSOKYLLIMMMA F50 F25 F15
[paBuin, necyaHo-rpaBUnHLIE, rPYH-
TOrpaBuiHble W  rpyHTOLlE6EHOu-
Hble CMECK, YKPEnneHHble Heopra-
HUYECKUMU  BSXKYLLMMW, NecKkoue-
MEHT WM FPYHTOLIEMEHT B 4YacTu oc-
HOBaHMs:

BEpPXHEN F25 F25 F15

HkHer|  F15 F15 F10
[MecyaHo-rpaBuHble,  rpyHTOrpa-
BUMHbIE W rpyHTOWEBeHoUHble| F25 F15 F15
cMecn
MenKo3epHUCTbIN  BETOH,  LiNako-
6eron F50 F50 F25

MpumevaHne- K BepxHel 4actn OCHOBaHUSA OTHOCSATCA CMOW, Nexalive B
npegenax BepxHEW MOMOBUHbI MMyOWHbI NMPOMEP3aHMa Y4acTKOB, K HWDKHEN
4YacTW OCHOBaHWsi — nexalune B npefenax HWKHEN NonoBWHbI ryBuHel Npo-
MEp3aHuWs, CYNTAs OT NOBEPXHOCTM NOKPLITHS.
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MaTepuanbl Ansi YKPENnEeHHbIX OCHOBAHUN JKECTKUX apMupo-

BaHHbIX MOKPbITUIA a’dpoapomMoB crnefyeT HadHavaTb B COOTBETCTBUN

C pekomeHgaumamn Tabnuubl 24, Tabnuubl 25 1 Tabnuubl 26.

Tabnuua 24 — PekomeHayemble matepuanbl AN YKPEnneHHbIX
OCHOBaHUI XECTKMX apMUPOBAHHbIX MOKPLITUA a3p04pOMOB

K 6 PacueTHoe co-
Bup 6etoHa ans uckyc- Nace HEToHa no npoTueneHne
A A YCl npoyHocTy Ha pac- cTaxermio | MOAYTE yripyro-
CTBEHHbIX  OCHOBAHWI| 1oy eLie npu maru- P . cm E, MMa
PKECTKMX MOKPLITHA 6c B npv nsrnbe
t Ry, MMa
. 16 1.2 14.10°
MenkoaepHUCTbIN 3
(necuaHblit) 2.0 1.5 1710
24 1.8 20-10°
LUnako6eToH 1.6 1.2 9.5.10°
Tabnnuya 25 — PekomeHayemble matepuanbl ANs YKPEenneHHbIX
OCHOBaHWIA ECTKUX apMMUPOBaHHbIX MOKPLITUA a3poapoOMOB

MaTtepwnan, npumeHseMbIn 4518 UCKYCCT-
BEHHbIX OCHOBaHWN

PacuetHoe conpo-
TUBMNEHWE pacTs-
KEHWIO Npu u3rmbe

Ry, MMa

Mogynb ynpyro-
cukE;, MMa,

npu pacuyeTte no-
KpbITUI

[MeckoLeMEHT U rPYHTOLEMEHT, NpUro-
TOBMNEHHbIA U3 ONTUMAanNbHOW rPYHTOBON
CMecu Npu cogepxaHumn uemernta M400
B % OT Macchl rpyHTa ONTUMAarnbHOWN
BMaXHOCTU:

10 0.6 2900
12 0.8 4000
16 1.0 6000

[pyHTOLEMEHT 13 cynecyaHbIX U Cyrnm-

HUCTBIX FPYHTOB NPpY COAEPKaHWUN Lie-

MeHTa M400 B % OT Macchl rpyHTa on-

TVManbHOW BNaXKHOCTU:
10 0.6 1500
12 0.8 2200
16 1.0 3700
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npodomkeHue mabnuybl 21

Pac4eTHOe conpoTuBe-

Moayne  ynpyro-
Matepuvan, nprmeHsembli AN UC- | renne PaCTSKEHMIO ctnE,;, MMa, npu

KYCCTBEHHBIX OCHOBaHMIA npu varmbe R,,, MMa [pacyeTe  nokpsi-
I

[PYHTOLUEMEHT M3 MnbinesaTbIxX cyne-
CeWn 1 CYrnMHKOB NpWU coaepxaHnm
uemeHta M400 B % OT Macchl rpyH-
Ta ONTUMaribHOW BRa)XHOCTU:

10 0.6

12 0.8

1400
1900

MpumeyvaHmne- 3Ha4eHNa MOAYNEN yNPyrocTM U pac4eTHbIX COMPOTUBMEHWUN
pacTshkeHuo npu usrnbe npveefeHbl ANS MaTepuanos, NOry4aeMblX Croco-
Oom cmelleHnst Ha mecTe. [Insg marepvanos, Nony4yaembixX MyTEM CMELLEHUS B
yCTaHOBKe, ykasaHHble 3Ha4YeHnst Ry, u E; cnepyet nosbiwarts Ha 30 %.

Tabnunuya 26 — PekomeHayemble MaTtepuanbl ANs YKpenneHHbIX
OCHOBaHMIA XECTKMX apMMUPOBaHHbIX NOKPLITUA a3pOAPOMOB

[PYHTbI M CMECH B UCKYCCTBEHHbBIX OCHOBAHMSIX

Moayne ynpyro-
cm E,, MMa,

npu pacyeTe no-
KpbITUIA

KpynHOOGMOMOUYHbIE TPYHTbI, MECYAHO-TPaBUNHBbIE, TPYHTO-
rpaBUiHbIE W rPYHTO-LEeBeHOYHbIE CMECK ONTMMarbsHOro Co-
CTaBa, MeCKW rpaBenncTbie, KPYMHbIE N CPedHEen KPYnHOCTW,
yKpenneHHble BUTyMHON 3MynbCren ¢ Lo0DaBKON LeMeHTa

4800

KpynHooGnoMouHble TPyHTbI, MecYaHo-rpaBUiHbIE, TPYHTO-
rpaBuiHbIE U FPYHTO-LLeBEHOUHbIE CMECU HEeOoMnTUMAarnbHOro
cocTaBa, yKpernneHHble GUTYMHOM 3Mynbcnen ¢ pobaskon
LeMeHTa unm kapbammaHou cMonsl

4800

lMecok 1 cynecb C YACMOM MNacTUYHOCTM MeHee 3, ykpen-
NeHHble: BUTYMHOM 3Mynbcuen ¢ nobaBkoW LeMeHTa unm
kapbammaHoOM cMonbl

4000

Cynecu ¢ uncnom nnactmdHocTn 3 1 Goree, ykpenneHHble:
OUTYMHOIN aMynbcueln ¢ Lo6aBkon LIEMeHTa

4000
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npodomkeHue mabnuybl 26

IPYHTbI M CMECH B MCKYCCTBEHHBIX OCHOBaHMAX

Moaynb ynpyro-
cm E;, MMa,
npu pacyeTe no-
KpbITUA

LLle6eHb, 06paboTaHHbIN BA3KUM BUTYMOM CMELLIEHUEM B YC-
TaHOBKE, C MNpefenoM MNPOYHOCTM NPU CKaTUM WUCXOLHOW
ckanbHon nopogabl, MlMa:

HOM CMECbHI0 C pacxonoM neckouemeHTa 25 % maccbl webHs

ot 100 go 80 4500
meHee 80 go 60 3600
MeHee 60 oo 3 3000
LLle6eHb, obpaboTaHHbIN BA3KMM, GUTYMOM criocobom npo-
3600
NUTKN Ha TonwmMHy oT 6.5 o0 8 cm
LLle6GeHb, ykpenneHHbI NeckoLeMEHTOM Crocobom cmeLle-
HUS, NPU COAEPXKaHUM NeckoLeMeHTa, % K macce LebHs:
40 2200
30 1700
20 1000
10 600
LLle6eHb, ykpenneHHbI cnocobom NPONUTKU NECKOLIEMEHT- 1800

5.5. HomeHknaTypa rpyHTOB, UCNOMb3yeMbIX Afs FPYHTOBOrO

OCHOBaHWS aBTOMOGUIIbHBLIX 4OPOr U a3POAPOMOB, MO reHeauncy, co-

CTaBy, COCTOAHWKO B NPUPOAHOM 3aneraHun, nyYnHUCTOCTH, Ha6y-

XaHWO 1 NPOCajo4vYHOCTK AO0J1KHA yCTaHaBMMBaTbCA B COOTBETCTBUU

c FOCT 25100.

Pac4yeTHble XaPaKTEPUCTUKN TPYHTOB MPUPOAHOIro 3aneraHug,

a TakKXKe WUCKYCCTBEHHOIO NMpPOUCXOXAEHWUA OOJMKHbl onpeaendaTbeCA,

Ha OCHOBE WX HeNnocpenCTBEHHbIX UCNbITaHWA B MONEBLIX UNK na-

BopaToOpPHbIX YCNOBUSX C YYETOM BO3MOXHOIO U3MEHEHMUS BRAXHO-

CTU TPYHTOB B MPOLECCE CTPOUTENLCTBA W 3KCMnyaTauun aspo-

APOMHbIX COOPYXKEHWIA.
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Mpn OTCYTCTBUWN AAHHbLIX UCTbITAHUA AOMNYCKAeTCs UCNOMb30-
BaTb TabnuyHble 3HaveHus (Tabnuua 28) pacyeTHbIX XapaKkTepu-
CTMK, YCTAHOBNEHHbIE Ha OCHOBE CTaTUCTMYEeCKon 06paboTkm mac-
COBbIX UCMbITAHWUI FPYHTOB.

OnpepeneHne [OPOXHO-KIUMATUYECKOW 30HbI CreayeT Bbi-
NONHATE B COOTBETCTBMMU C PUCYHKOM 3.

FnybvHa CXXrmaemon TOMLWU FPYHTOBOrO OCHOBAaHWS, B Npe-
fenax KOTOPOM yYMTbIBalOTCA COCTaB WM CBOWCTBA FPYHTOB, NPWUHM-
mMaeTca no tabnuue 27 B 3aBUCMMOCTM OT YmMCNa KONeCc Ha OCHOB-
HOW Onope BO3AYLIHOTO CyAHa W Harpyskum Ha OZHO KONeco 3TOn
onopbil.

Tabnuya 27 - nybvHa CKMMaeMOn TONWMWM FPYHTOBOrO OCHOBa-
HUS

"nybrHa ckMMaeMon TOMLWM rPYHTOBOro OCHOBa-
HWA OT BepXxa NOKPbLITUSA, M, NPW HArpy3Kke Ha OgHO
KOeco ocHoBHOWM onopbl, MH

Uncno konec Ha OcCHOB-
HOW oOnope BO3AYLUHOro

CyAHa 025 0.20 0.15 0.10 0.05
7 5 45 2 3 2
2 6 6 5 45 2
4 n bonee 6 6 6 5 5
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Tun rMAPOreonorMyYecknx yCrnoBuin yctaHaenueaTtb no Tabnu-
ue 29, Npu 3TOM CneayeT y4YnTbiBaTh, YTO YCTPOWCTBO KanuTanbHbIX
MOHOMUTHbLIX MOKPLITUA NPU TPETbEM TUME MM POreosIorMYecknx yc-
noBuIn He ponyckaetcs 6e3 npeaBapuTEnbHOrO NPOBEAEHNUA UHXe-
HEPHbIX MEPONPUATUNA, NPUBOAALLMX MECTHOCTb K MMAaporeonornye-
CKUM ycrnoBusam BToporo Tuna [7], [8].

Tabnuya 28 — PacyeTHble 3Ha4yeHuss KoahpuuMeHToB nocTenu
rPyHTOB

PacueTHbin Kos?cbmu,meHT nocre-
mm K., MH/M® pna popoxHo-
pyHT ecTecTBeH-|Tvn  ruaporeonornye- N
HOTO CHOBAHMS! CKUX YCMOBWINA KNMMETNYECKMX 30H
| I ] v \Y
MecuaHo-
[PABIIIHAs CMECH 280 | 280 | 280 | 280 | 280
Mecok rpaesenu-
CTbIA, MECOK Kpym- 160 | 160 | 160 | 170 | 180
HbIN
Mecok cpenHen 1 120 | 130 | 140 | 150 | 160
kpynHocH | 2 110 | 120 | 130 | 140 | 150
1 70 80 80 90 | 100
MNecok menkun 2 | 60 | 70 | 70 | 80 | 90
,,,,,,,,,,, 3 50 | 60 | 60 | 70 | 80 |
1 40 60 80 | 100 | 110
MNecok nbinesatein 2 30 | 50 | 60 | 70 | 80
,,,,,,,,, 3 20 | 40 | 50 [ 60 | 70 |
1 40 60 80 | 100 | 110
Cynecb 2 30 50 60 70 80
3 20 40 50 60 70
1 40 50 70 80 90
nuHa, cyrnnHok 2 30 40 50 60 80
3 20 30 40 50 70
Cynecb 1 CyrnvHoK ! 30 40 0 70 80
MLINEBATG 2 20 30 40 50 60
3 10 30 30 40 50
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Tabnuya 29 - Frny6uHa ropusoHTa NOA3EMHbLIX BOA K Hayany npomep-
3aHuUA rpyHTa

TV TMAPOreonorM4ecknx yC- | Mny6uHa ropraoHTa NOA3EMHbIX BOA K HaYa-
osmn Ty NPOMEP3aHNs rpyHTa

1 — cyxasi MecmHocme:
MOBEPXHOCTHbIA CTOK oBecne- | bonblue rnybuHbl NpomepaaHus Ha:
YeH; NoA3eMHble BoAbl He oka- | 2.0 M — B rnnHax, CyrnyHKax nblneBaTbIx;
3bIBAOT CYLLECTBEHHOro Bnus- | 1.5 M — B CyrnuHKax, Cynecsax nbinesarbiX;
HUA Ha yBnaxHeHve BepxHeun | 1.0 M — B cynecsx, neckax, neckax neineea-
TONLLM TPYHTOB €CTECTBEHHOrO | ThIX
OCHOBaHWs

2 — Cblpasi MECMHOCMb:
NMOBEPXHOCTHBIN CTOK He oBec-
NeYeH, NoA3EMHbIE BOAbI 3ane-
ralT Hwke rnybuHbl npomep-
3aHUSI TPYHTOB; MOYBbI C NpU-
3HaKamMy MOBEpPXHOCTHOro 3a-
fonauvBaHns; BECHOW M OCe-
HbIO MOSIBMAETCH 3aCTON BOAbI
Ha NOBEPXHOCTU

BonbLue rnybuHbl NpoMep3anHns, HO MeHb-
we, yem ansa 1-ro tmna

3 — MOKpasi MECMHOCMb!
noasemMHble BOAbl WNW  ANU-
TencHo croswme (6onee 20
CYTOK) MOBEPXHOCTHblE BOAbI
3aneraroT BbllWe rnyOuHbI Npo-
MEp3aHMs  FPYHTOB, MO4BbI
TopdsHbIE, OrNEeeHHble C Npu-
3Hakamu 3abonadmeaHuvs

MeHbLue rnybuHbl npoMep3anHma

MpumevaHunsa

1. TnyBvHa npomep3aaHnst oNpeaensieTca PacHeToM ANsi OTKPbITON OYULLEHHON
OT CHera NoBEepXHOCTM MOKPLITUS U UCHACNAETCS OT Ero Bepxa ¢ y4eTOM Bep-
TUKarsHOW MNaHMPOBKU MOBEPXHOCTU a3p0oapoMa U TEMNMOTEXHUYECKUX Xapak-
TEPUCTMK MaTepuanoB OCHOBaHWIA W NOKPbLITKS.

2. 'nyBuHa ropnsoHTa NoA3eMHbIX BO4 K HA4Yamny NpoMep3aHus rpyHTa nucumc-
TNSIETCH OT BEpXa NMOKPbITUS A0 YPOBHS NMOA3EMHbIX BOA, YCTAHOBMEHHOro U3bl-
CKaHWSMK, @ NPY HanuMuMKn rmyBUHHOro ApeHaxa WM Apyrux BOAOMOHMKaK0-
LLMX YCTPOWCTB — A0 BEpXa AENPECCUOHHON KPUBOW.

48



218.3.030-2013

6 Knaccudumkaums MOHOJTUTHBIX apMUpPOBaHHbIX

LleMeHTOOETOHHbLIX NOKPLITUA. UCKyCcCTBEHHbIE OCHOBaHUA.

XKecTkune nokpbITUA NPeAcTaBnAloT cO60N CNOUCTYIO CUCTEMY,
BKINHOYaIOLLY0 COOGCTBEHHO NOKPbITUE, KOHCTPYKTUMBHBIE CIIOW WUCKYC-
CTBEHHbIX OCHOBAHUN U €CTECTBEHHBIN FPYHT.

Co6CcTBEHHO NOKPBITUE MOXET ObITb:

e 6EMOHHBIM, HE UMEIOLLMM apMUPOBAHUS;

* apMO6GEemMoOHHbIM - NOKPbITUE M3 LeMeHTHoro 6eToHa, apMupo-
BaHHOIO CETKOW, PacnonoXeHHOW Ha pacCTOSHUWM OT AHEBHOW
NoBEepXHOCTU paBHOM OT 1/3 A0 1/2 TONWMHBI NAUTLI; NPOLEHT
apmupoBaHusi u, (CTeneHb HacbileHus 6eToHa apmatypon) on-
peaenseTca TemnepaTypHbIMU HaNPSXEHUAMU U HaxoauTca B
npegenax 0.10 go 0.15. Mpu TonwmHe nantbl 40 0.3 M Ux apmu-
pylHOT CETKaMn U3 CTEPXXHEBOW apMmaTypbl AnameTtpom oT 10 ao
14 MM, npu TonwMHe nNiuT cebiwe 0.3 M — guameTpom oT 14 ao
18 mm. Lar crepxxHer npoAosnbHOW apmaTypbl B CeTKax NpuHM-
MalT N0 pacyeTy B 3aBUCUMOCTM OT NPOLEHTa apMUPOBaHNS A, .
MNMonepeyHoe apMUpoOBaHWE — KOHCTPYKTUBHOE, pacCTOsiHUE Me-
XKOY NONepeYHbIMU CTEPXHAMU NPUHUMAIOT paBHbIM 0.40 m.

o Kenne306eMmOHHbLIM - NOKPbITUSA, B KOTOPOM HEOBXOAMMYID Mo-
Wwagb apmaTypbl ONpeaensioT pacyeToM Ha 3JKCNyaTalUMoOHHYHO
Harpysky. Pabouyo apmaTtypy pacnonararlT B ABYX UMW OAHOM
YPOBHE N0 CeYeHuto NnTbl. [POLUEHT apMUpoBaHUS u, AOIKEH
ObiTb OT 0.25 a0 0.40. [Ans apMupoBaHus Xene3obeTOHHbIX No-
KPbITUI C HEHaNpAraeMon apMaTypor NPUMEHSIOT CBapHble Kap-
Kacbl U3 apmartypbl gnameTpom OT 12 40 18 MM Wnu CBapHbIe

CeTKN 13 apmatypbl juameTpom ot 5 o 18 Mm. PaccTtosHus me-
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XAY CTEpPXHAMWU Ha3Ha4atkoT B 3aBUCUMOCTU OT Tpe6yeM0|7| nno-

Wwaan apmatypbl 1 NPUHATOrO AMameTpa CTepXKHen B npeaenax
07 0.10 0 0.30 m.

PacueTHbIMM npegenbHbIMY COCTOAHUAMM XKECTKUX NOKPLITUIA

asnaTcy (Tabnuua 30):

L apMO6eTOHHbIX - NpeaenbHoOe COCTOAHME NO NPOYHOCTH,

e kene3o0eTOHHbIX C HeHanpsraemMom apMmaTtypolt - npegenbHole

COCTOSIHWA NO MPOYHOCTU U PaCKPbITUIO TPELUMH [9]

Tabnuua 30 — MpeaernbHble COCTOSHUSA XECTKUX NOKPLITUIA

Ne . MpepeneHoe co-
PacueTHbIe cxembl )ecTkux NokpbITui | Tyun nokpeITUs pea
mn.n. cTosHNe
. Mo  npouHoCTM
Asyxcnoitoe | yaynoro  crios
apMOGeTOH- NOKPLITUST:
1 HOEe MOKpbITNe
Ha ykpenneH- Mg sup <My, sup

50
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npodomkeHue mabnuubi 30

Ne - MpeaensHoe co-
PacyeTHble CxeMmbl XXEeCTKUX NOKPbITUA | Tun nNokpbITMA peA
n.n. CcToAHUe
2Re
OpHocrnoHoe
apMoBeToH- Mo  npoyHocTM
2 HO€ MOKpbITUE Cnog NOKpPbITUA:
' Ha YKpenneH-
HOM ocHoBa- | My <m,
HUN
1. lNo npoyHoCTMU:
»enesobe- my<m,:
TOHHblE  MO-
2. To wwupuHe
> KPBITMA M8 YK~ | hackpbrmust  Tpe
pernneHHoM E_MH_p p
OCHOBaHWUK1 :
a,. <0.3mMm

Mpu nNpoekTUpPOBaHWM [AONYCKAKOTC Creaylowue BapuaHTbl

KOHCTPYKLIMIM XXECTKUX NOKPLITUA Ha YKPENneHHOM OCHOBaHMK:

OpHocnonHoe apMoBGETOHHOE NOKPLITUE HA YKPenneHHOM OcC-

HOBaHUM (PUCYHOK 4).
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V. v/ Ddnsz,

a)c OpeHupyfouwM ocHosaHuemM,; 6) 6e3 OpeHupyoujeeo OcHosa-
Husi; 1 — apmobemoHHoe NoKpbimue; 2 - pasdensowasi Npocnolxa;
3 — yKkpenneHHoe ocHosaHue; 4- OpeHuUpyrowee ocHosaHue.

PucyHok 4 - KoHcmpyKkmueHbill pa3pe3 apmMob6emoHH020 no-
Kpbimusi Ha yKpernjieHHOM 0CHO8aHUU

[lByxcnonHoe apmMo6eTOHHOE MOKPbITUE Ha YKPEenneHHOM oc-
HOBaHUM (PUCYHOK 5).

a)

tsup

tint

tr

77 / / 7 7 /////
a) ¢ OpeHupyrowum ocHosaHuem, 6) 6e3 OpeHupywea0 OCHO8a-
Husi; 1 — apmMo6emoHHoe MoKpbimue, 2 - pasdensouas npocnoliKa;

3 — yKpenneHHoe ocCHosaHue, 4 - OpeHupyrwee ocHosaHue; 5 -
6emoHHoe NoKpbimue.

Pucyrok 5 - KoHcmpykmusHblll paspes apmo6emoHHO20 No-
KpbImusi Ha yKpernneHHOM OCHO8aHUU

N ////'

OdHocnoliHoe e1e306eMmoHHOe NOKPbIMUE Ha yKpenneHHOM
OCHOBaHUM (PUCYHOK 6).
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V. ' 73

a) ¢ OpeHupyrowum ocHosaHueM; 6) 6e3 dpeHupyruwe20 ocHoea-
Husi; 1 — xeneszobemoHHoe rnokpbimue; 2 - pazdensaowas npocnol-
Ka, 3 — yKpenneHHoe ocHosaHue; 4 - OpeHUpylowee 0CHosaHue.

PucyHok 6 - KoHcmpykmueHbili pa3pe3 xene3o6emoHHO20
MOKPbIMUSI Ha YKPENIeHHOM OCHO8aHUU

[JByxCrnoiHble MOKPLITUSI CrieayeT ycTpauBaTb C COBMELLEHM-
€M LUBOB B Crnosix. B otaenbHbIX criyyasx gonyckaeTcs ycTpausaTth
LBYXCMOWHbIE NOKPLITUS C HECOBMELLEHUEM LUBOB (C HECOBMELLIEH-
HbIMW LLBAMU CHATAIOTCA MOKPLITUSA, B KOTOPbIX NPOAOSbHLIE U MO-

nepeyHble WBbl B BEPXHEM WU HWXHEM CNnoax B3aMMHO CMeLleHbl

Gonee yem Ha 2t,,,).

Mpu NPOEKTMPOBaHUW MOKPLITUA C COBMELLEHHBIMW LUBaMU
crneayeT npegycmaTtpuBaTb B3aMMHOE CMELLEHME LUBOB B OOOMX

HanpasneHusx o 2t...,. B nokpbITmax ¢ COBMELLEHHBIMW LUBaAMU
sup

XECTKOCTb HWXKHEro Crosi He JOIbKHA NPeBbILAaTh XXeCTKOCTb BepX-
Hero 6onee 4yem B 2 pasa.

Mexay nnuTamm >KECTKUX MOHOJSIUTHBIX MOKPBITUA M UCKYCCT-
BEHHbIMW OCHOBaHUSMM, a TaKkKe MEXAY CNOSMU ABYXCHNONHbIX MO-
HOMMUTHBIX MOKPbITUA HEOOXOLMMO MpeaycMaTpuBaTe KOHCTPYKTUB-
Hble MeponpuATus, obecnedynBaroliMe HEe3aBUCUMMOCTb OPU3OH-

TanbHbIX NEpPeMeLLeHnA CnoeB (pasaenuTenbHbie MPOCNONKN U3
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PYMOHHBIX, MAEHOYHBIX MOMMMEPHBIX U APYrUX matepunanos). Mpu-
MeHeHue NeckoBUTYMHOrO KOBpUKa (MPOCNOWKK) He AonyckaeTcs.

Mpu ycTponcTBe 4BYXCMNOWHBIX NMOKPLITUA METOAOM CpallvBa-
HWSA paspenuTenbHas Npocrionka He yCTpauBaeTCs.

B pedopmaunoHHbIX LWBax OAHOCNOWHbIX NOKPbITUA HEOBXO-
AVMO npefycmaTpuBaTth YCTPOWCTBO CTbIKOBLIX COeAUHEHUN, obec-
NeYnBaloLmMX nepegavy Harpysku ¢ OLHOW NAMTbl Ha APYryH0, U BO3-
MOXHOCTb B32MMHOrO rOpU30HTarNbHOrO CMELLEHNS MMT B Hanpas-
NEHNN, NEPNEHANKYNSPHOM LIBY. BMECTO yCTPONCTBA CThIKOBbIX CO-
€AVHEHWI JoMyCcKaeTca NpesycMaTpuBaTh YCUIIEHUE KpaeBblX yda-
CTKOB MMUT apMUPOBaHMEM WM yTonweHwem, nubo npuMeHATb
NOALUOBHbIE NSNTHI.

[ByXCroHble MNOKPbITUA C COBMELLEHHbIMW LUBaMu cnepyet
NPOEKTNPOBAaTb C YCTPONCTBOM CTbIKOBbIX CO€AUHEHWIA B NPOAOIb-
HblX W nonepeYHbIX LWBax. [lonyckaeTca ycTpansaTtb CTbIKOBbIE CO-
€[VHEHNS TOMbKO B BEPXHEM CJI0€, HO MapaMeTpbl UX NpUHMMaTb
KaK ANnA OAHOCMNOWHOW NNWUTbI, MMEIOWEN XECTKOCTb, PaBHYH CyM-
MapHOW XXeCTKOCTU CIOEeB.

B ABYXCNONHBIX NOKPLITUAX C HECOBMELLEHHbIMU LUBAMKN CTbl-
KOBble CO€AUHEHMWS CreayeT npeaycMmaTpuBaTh TONMbKO B Nonepeu-
HbIX TEXHOMNOrn4Yecknx (paboumx) Weax, npu 3ToM B apMOGETOHHbIX
MOKPBLITUAX HWKHIOK 30HY MAUT BEPXHErO CIoA HaAmneXuT apMupo-
BaTb Haj LUBAMW HWKHErO CNOS B COOTBETCTBUN C Pac4eTOM

JedbopmayuoHHble webi 8 XeCmKux nokpbimusix dopoa u as-
podpomos.

>KecTkue NOKpbITUS CriegyeT pacyneHsaTb Ha OTAENbHbIE NAK-
Thbl AePOpMaLVOHHBIMK LLIBaMKU CxXaTus. Pasmepbl NNUT JOMKHbI yC-

TaHaBNuMBaTbCA B 3aBUCUMOCTU OT MECTHbIX KnMmMaTuyecknx ycno-
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BWUW, @ TaKKe B COOTBETCTBUWM C HAMEYEHHOW TEXHOJIOMMEN Npon3-
BOACTBa CTpOUTENbHbIX paboT.

PaccrosHus mexay aedopmMaLMOHHBIMUA LLIBaMK CKaTusa AnNS
MOHOJSINUTHBIX apMUPOBAHHBIX XXECTKMX MOKPbITUA HE AOSMKHbI npe-
BbILATD:

apmMob6emoHHbIX Npu roaoBONM aMNIUTYAe CPeAHEeCYTOYHbIX Temne-

patyp, °C:
45 UBbIWE. ... 10 M
MEHEE 45, e 15 ™

XXene306emoHHbIX C apMaTypoin B O4HOM YPOBHE....... 75m
Xene3006emoHHbIX C apMaTypoi B ABYX YPOBHSIX... ...... 20 m.

ofoByIO amMNUTYAY CPEAHECYTOUHbIX TeMnepaTyp HaanexuT
BbIMUCNATL Kak pasHULy CpefHuX TemnepaTtyp Bosayxa Haubonee
KapKoro n Hambonee XOnoLHOrO MecsUEB, OnpefensemMbix B COOT-
BETCTBUW C TpeboBaHuamMu [2].

JecdopMaUMOHHbIE LUBbI XECTKMX MOKPbITUA JOMXKHbI ObITh
3aluLLeHbl OT MPOHUKHOBEHMSA MOBEPXHOCTHBIX BOA W 3KChnyaTa-
LIMOHHBIX XUAKOCTERN, a TakkKe OT 3aCOpPeHNs mx neckom, webHem u
ApYyrMMW TBEpPAbIMU MaTepuanamu. B kauyectee 3anonHuTenen
LWIBOB AOJMKHbI UCMONBb30BaTbCA CheumasbHble repMeTusnpyrome
MaTepuanbl ropsavyero n XofI04HOro NpUMeHeHns, oTeevaroLlne Tpe-
fOoBaHuaAM pedopMaTMBHOCTW, aaresun k OGeToHy, TemnepaTypo-
YCTOWYMBOCTWN, XMMUYECKON CTOMKOCTM, NUMKOCTU K MHEeBMaTukam
aBMALMOHHBIX KONEeC W yCTanoCTHbiM Aedopmauusm, COOTBETCT-
BYIOLLUMM YCNOBUSM WX NpuMeHeHus. Martepuwansl - 3anonHuTenu
LUBOB - HE AOMKHbI W3MEHATb CBOW 3KCMIlyaTauMoHHble CBOWCTBA
Npu KPaTtKOBPEMEHHOM BO3[ENCTBUN TOPAYMX ra30BO3AYLLUHbBIX
CTpyW OT aBnagBuratenen.

TpebosaHusi K eepmemu3upyrowum mamepuanam.
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B kauecTBe maTepuanos Ana 3anonHeHUA gedopMaulMOHHbIX
LLBOB XECTKNX MOKPbITUA JOMKHbI NPUMEHATLCA crneunanbHble rep-
METN3UPYIOLLUE MaTepUarnbl ropsaYero 1 Xono4HOro NPUMEHEHUS.

Mo TexHonorMm MpUMEHeHUs repmeTusupyrowme matepuansl
NOAPa3AENAT Ha repMeTUKA ropsyero NPUMEHEHUS 1 repMeTrKn
XONOAHOro npumMeHeHus. Mo Buay OCHOBHOIMO KOMMNOHEHTA repMeTu-
KW noApasfensatoT Ha: GuTymHble — b; GUTYMHO-NonumepHble — BIT;
OUTYMHO-pesuHoBble - BP; nonvmepHble - . MaTepuansl, npeaHa-
3HAYEHHbIE AN repmeTnsaumn AedopmMaLNOHHBIX LWBOB XXECTKUX W
acanbTOOETOHHBLIX NOKPLITUA a3pOAPOMOB ACMKHbLI OTBEYATb 3KC-
nnayaTtaunoHHbIM U TeXHOMorMYeckum TpeboBaHuAM, npeabsBrse-
Mbim TOCT 30740.

HeobxoanMmMOCTb YCTPOWUCTBA LUBOB pacLUMpPEHUs U paccTos-
HUA MEXAY HUMKU cneayeT o6OCHOBLIBaTb PAaCYETOM C YUYETOM KIW-
MaTU4eCKMX YCMOBMA U KOHCTPYKTUBHBIX OCOBEHHOCTEN MOKPLITUIA.
LBkl paclumpeHus HeoBXo0AMMO ycTpavBaTb NpU MPUMbIKAHUM NO-
KPbITUA K 4PYTMM COOPYXEHUAM, @ Takke Npu NMpUMbIKaHUW pasnuy-
HbIX 3NEMEHTOB a3poapoma Apyr K Apyry.

K TexHonornyeckum OTHOCATCA LWBbl, YCTPOWCTBO KOTOPbIX
obycnosnusaeTCcsa LWMPUMHON 3axBaTa GETOHOYKNaAOUHbIX MaLINH 1
BO3MOXHbIMW NepepbiBaMn B CTPOUTENBHOM npoLiecce. B moHonuT-
HbIX MNOKPbLITUAX MPOAOMbHBIE TEXHONMOINYECKNE LWBbI HEOOXOAUMO
1CNob30BaTh B KayecTse 4eopMaLMOHHbIX.

Buabl WWBOB CxaTna cnejyeT npuHUMaTb B COOTBETCTBUM C

Tabnuueli 31.
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Ta6nuuya 31 — KOHCTPYKUMM LUBOB CXaTusi a3pOAPOMHbIX MOKPbI-

TUN

Twvn wea

KoHcTpykums wea

O6nactb npu-
MeHeHUs!

ApMOBETOHHbIE NMOKPLITUS

LnyHTOBBLIN
CKBO3HOW

ApmarypHaA ceTka
e S
/ —
( / 10, I

A
10|

0.35t(0.31)| 0.35t]
t

e
g

MpogonbHbIv
woB, npu TOnN-
LnHe MAnTbI
fHe meHee 0.24
M

ApmarypHan ceTka
s AN

.
CksosHoii c| | pd N
Kpaesbim  ap-| 005 | oos . MpoaonbHbLIN
‘;Kpaesaﬂapmarypt«gaﬂ cSTKa Kpaesas apmarypHan cetka N
MUpOoBaHNEM / N
a | a a l as | a Q
....... o8t ... ....o08 . °
ApMarypHas ceTka
// N
NoxHbIN c|l / i Z o)
KpaeBbiM  ap- N 005 4 005 /e MonepeyHbIn
j Kpaesan apmatypHan ceTka Kpaesan apmaTypHan ceTka \ H
MUPOBaHUEM / - —
IS I I S NS
0.8l 0.8 ©
O6nacTtb npu-
Tvn wea KoHCTpykuma wea P

MEHEeHNA

JIOXKHBIA  WITbI-
peBon
(WTbIpb no-
KpbiBaetcs 6u-
TyMOM Ha 2/3
ATNWHBI)

_ ApmaTypHas ceTka

/ \\
i o AN
I i 7 -
N oy i I
\

k=l \

773

N

W WTsips
b

lMonepeyHbin

Kene3o6eToHHbIE NOKPLITUS

ApMaTypHbIe CeTKN KapKaca

e m = MpononbHLIN
5 e = ' woB, npu TOnN-
LLinyHTOBbI , / wol— 5 J. LLMHe MBI
CKBO3HO \ T N tHe meree 0.24
wl| 3] 8 M
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npodomkeHue mabnuybl 31

ObnacTtb npume-
Twn wea KoHcTpykums wea
pyku HEeHus!
ApMETYPHBIS CETKH KapKaca
AN s
Ckeo3sHon 6e3 A — N
/ / 5 | 0
CTbIKOBbIX N / 3 S MpoaonbHbIn
coeIMHEHUI ) N ~ N
ApMaTypHbIE CETKN Kapkaca =
// / AN R é
NoxHbIn  ©Ge3 7 = — Y
CTbIKOBbIX N 3 ' - MonepeyHbin
CoeiVHEHWI ) / ~ - \
3
(=}
. ApMaTypHble etk KapKaca
JoXHBIN Ay 3
« < / > i [=}
LITBIPEBOWN , — ]
/ ; AN ~
(wteipb  no-| S . -
KpbIBAETCS \ . + e MonepeyHbin
outymoM  Ha : ' m‘ —
b2 o
2/3 pnvHbI) " ©
b R MeTananseckni Wisips

ApMUPOBaHUE MOHOMUTHBIX Xene300eTOHHbIX MAWUT creayeT
BbIMOMHATL B COOTBETCTBUM C peKoMeHaauuamu Tabnuusl 32 u

CXemMamu, NPUBEAEHHBIMU Ha PUCYHKE 7 1 pUCyHKe 8.
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< a) Kpait co CTbIKOBLIMW COeAUHEHUSMU 6) Kpaii co CTbIKOBLIMU COEAUHEHUAMM
Y [2) 6) ®] X[l @1 9 |40
= . “ J%
) . - 3
S % )%
O = —
+ @ @[5 2% ) e 2 ® 2|4
g 1.2 CBoBoaHbIN Kpaii 1.6¢ E: 2 1o CBoBogHbIl Kpait 1.8¢
& ’ § g 3.8¢ 3.8¢
8 = |8 He mMeHee 4 M He MeHee 4 M
S B) Kpail co CThIKOBBIMU COeUHEHNUSIMM z 2 r) Kpaii co CThIKOBBIMU COeMHEHNSIMU
Y [ B @ & ¥fo a7 2
3 5 =
L8| [@® 3 24 |28
@ o
= 4 (’1\ S g ’x
LENE D Ol3= | |8 @
g ©
| g || e (32 26 | 30l &
~ —
2 12 @ ® & @2 20 | @2
1.24 CBo6oaHbIit kpaw 1.6¢ N E ] CoboaHbIi Kpan 1.6¢
ek 3.8l 3.8/
4 - ynpyrasi xapakTepucTuka E He meHee 4 M He meHee 4 m

nNNnTbI

a, 8 — On1a nonoxxumenbHbIx u3aubarwux MomMeHmos; 6, 2 — 0ns ompuuamenbHbIx u3aubaruwux MOMEH-
mos; a, 6 — npu wupuHe niaumel o 10 M; 8, 2 - npu wupuHe nnumel 6onee 10 m.

PucyHok 7 - Cxema 0eneHusi xene306emoHHOU naumsl Ha 30Hbl apMUPO8aHUs
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K;
11
/
0.7
0.5
0.2 0.4 0.6 0.8 1.0 11

PucyHok 8 - Homozpamma onpedeneHusi nonpagoyHo2o Ko-
agppuyueHma K, Kk 3Ha4eHUr NpoueHma apMupo8aHusi 30Hbl Nu-

mbl

Tabnuua 32 - 3Ha4yeHne nNpoueHTa apMuMpoBaHWA u, Y4acTKOB

NIANT XKene3o0eToOHHOro NOKPbITUA

3HayeHVie NpoLeHTa apMUPOBaHUA L2, Y4acTKOB
Homep 3oHbI NNnTeI B CO- NIUT Xene3oBeTOHHOro NoKPbLITHSA
OTBETCTBMM C PUCYHKOM 7 npoAoneHoe Hanpas- nonepeyHoe Hanpas-
nexHve nexue
LieHTparbHble 30HbI NAUTHI
1 Hy Ha
8 0.39u, 0.39,
YrnoBble 30HbI MNTbI

2 1.65K,u, 1.65K, 1,

3 2.35K, 4, 2.35K,u,

9 1.13u, 1.13u,

10 1.974, 1.91u,

11 1.97u4, 1.91u,

12 2354, 2.35u,

KpaeBble 30HbI MO KOPOTKON CTOPOHE NIUTH!

4 7R 1.65K, 4,

5 U 2.35K,u,

13 0.78u, 0.654,

14 1.13u, 0.83u,
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npodomxkeHue mabnuybl 32

Homep 30HbI NnnTLI B CO-
OTBETCTBUM C PUCYHKOM 8

3HaueH\e NpoLeHTa apMUPOBaHNS LI, YHaCTKOB

NANT Xene3obeToHHOro NOKPbITUA

NpoLOsIbHOE Hanpas-

nonepevyHoe Hanpae-

neHvie nexHve
Kpaesble 30HbI MO ANMHHOW CTOPOHE MIUTHI
1.65K, 4, Ha

7 2.35K,u, Ha

21 0.654, 0.78u,
22 0.83u, 1.13u,
27 0.78u, 1.134,
28 1.134, 1.914,
29 0.78u, 1.974,
30 1.13u, 2.35u,

[MpoMEKyTOYHbIE 30HbI MO KOPOTKOW CTOPOHE MIUTbI
15 0.78u, 0.39u,
16 1.134, 0.39,,
23 0.78u, 0.78u,
24 1.13u, 0.784,
25 0.78u., 1.134u,
26 1.134, 1134,
MPOMEXYTOYHBIE 30HbI MO AJIMHHOM CTOPOHE NiuUThI

17 1.134, 0.78u,
18 1.914, 1134,
19 1.91u, 0.784,
20 2.35u, 1134,
31 0.394, 0.78u,
32 0.39,, 1134,

McxyccmeeHHble OCHO8aHUsA XeCTKnX I'IOKprTI/IVI COCTOAT U3

OAHOro UINK HeCKONbKUX CnoeB, KOTOPpble NO UX Ha3HaYeHWo noj-

pasgenarT Ha:

o YNPOYHSIOWUE WM MOBbLILAKLWME HECYLLYH CNOCOBHOCTb no-

KpbITUS;

o OpeHupyiowjlie, OTBOASALINE BOAY N3 OCHOBaHUNM;
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®  MepMOU30NSAYUOHHbIE, YMeHbllaowume rnybuHy npomepsaHus-
OTTauBaHWS rPYHTOBOrO OCHOBaHWUS;

o 2udpousonupyrowue, npepoTepallalolme nNpoHUKaHMe noBepx-
HOCTHbIX BOJ, B FPyHTOBOE OCHOBaHWe Wnu BO3AENCTBUE 3aco-
NEHHbIX rPYHTOB HAa MaTepuansl BbiLIENeXallmx CIoeB;

e Kanunnaponpepsigarowue, nNpeaoTBpallalowne  NPOHUKAHUE
TPYHTOBbIX BOA B BbiLLENEXaLume cnou;

* [Ipomuso3aunueaiowjue, NpefoTspallarne npoHUKaHwe 4ac-
UL, NepeyBRaXHEHHOrO MMUHUCTOrO WNW MbINEBATOr0 rPYHTOB B
BbiLLENeXalyme Crion WCKYCCTBEHHbIX OCHOBAHWA U3 KpPYMHOMO-
PUCTbIX MaTepunaros.

UckyccTBeHHbIE MOKPLITUS YCTpauBaloT Ha YKpPenreHHbIX Wc-
KYCCTBEHHbIX OCHOBaHMAX M3 maTtepuanos, 06paboTaHHbIX OpraHu-
YECKUMUN WU HEOPraHUYECKUMMN BSXKYLLIMMU.

Mpun yCTPONCTBE MCKYCCTBEHHBIX OCHOBaHWUA U3 KPYNHO3EPHU-
CTbIX MaTepuanos, yKnagblBaeMblX HEMNOCPEACTBEHHO Ha FNUHU-
CTble FpyHTbI, 40MKHa ObITh NPEeayCMOTPEHA NPOTMBO3anNMBatoLwas
npocrorika, KoTopas wucknovana ©Obl BO3MOXHOCTb MNPOHWKaHWSA
rPyHTa OCHOBAHWA NPW €ro YBMaXHEHUW B CMOA KPYMHOMOPWUCTOro
martepuana.

TonwwuHa NpoTMBO3aMnMBaoLLEN NPOCNOWKU AOIMKHA ObITb HE
MeHee pasmepa Haubonee KpymnHbIX 4acTuL, MCNOSIb3yeMOro 3epHU-
CTOro matepuana, Ho He MeHee 5 cMm.

[na MecTHOCTU C rmpporeonorMyeckumMmn ycnosusiMm BTOPOro
TUMa, KOrja eCTecTBeHHOE OCHOBaHWe CHOXEHO HeApeHMpYoLWwrMmn
rpyHTamu (ruHamm, CyriiMHKamu, CyrimHKamu U cynecamun neinesa-
TbIMK), B KOHCTPYKLUAX NCKYCCTBEHHbIX OCHOBaHWI cneayeT npeay-

cMaTpuBaTte ApeHupytoline Cnon U3 NeCKOB KPYNHbIX WU cpe,qu|7|
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KPYNHOCTU C KO3DPULUMEHTOM DUnbTpaLMn He MeHee 7 M/CyT. u
TONLMHON B COOTBETCTBUM C Tabnuuen 33.

Tabnunuya 33 — MUHMMansHasa ToNWWHa APEHNPYHOLWLEro Cros

MuHMMarnbHas TONLLWHA, M, PEHNPYHOLLEro Crios
I'pyHT ecTecTBEHHOrO OCHO- ANA SOPOXKHO-KIMMATUHECKMX 30H
BaHWS
| ] ] \Y)
muHa, cyrnnHok 0.35 0.30/0.35 | 0.20/0.25 0.15
fg:;”"'”m‘ n cynece neinesa-1 .50 0.40/0.50 | 0.30/0.35 | 0.15/0.20

NMpumevyaHune- TonwmHy Cnos, ykasaHHOrO nepes 4YepTour, NMPUHMMAIOT Ans
parioHOB, PACMONOXEHHBIX B KXKHOW YacTy AOPOXHO-KNIMMaTUYECKOWN 30HbI, nocne
YepTbl — B CEBEPHOWN HacTu.

B kauecTBe mMaTepuana ApeEHaXHOro crnos mMoxet OblTb UC-
nonb30BaH Takke webeHb ¢ GONbWNM KOS(HOULMEHTOM UnbTpa-
UMM Yem y necka.

Mpwn ycTponcTBE OCHOBaHWA U3 KPYNHO3EPHUCTLIX MaTepua-
noB, YKnaablBaeMbIX HEMNOCPEACTBEHHO HA TFINMHUCTbIE, CYrUHU-
CTble 1 NbineBaTble IPYHThI, NPeAyCMaTpMBaloT NPOTUBO3aNIBALO-
LYK MPOCMNONKY, WCKIOYAIWLY NPOHWKAHWE TPyHTa MNpu €ro ys-
NaXXHEHUWN B CMOW KPYNHO3EPHUCTOro maTtepuana. Npocnoiky ycT-
pauBaloT U3 Necka, Lunaka, reoOCMHTETUYECKMX MaTeprarnos, a Takxe
€CTECTBEHHOIO rpyHTa, 06paboTaHHOro BAXYLUMM U APYrUM MaTe-
pvanoMm, He NepexoisLuM B NnacTuyeckoe COCTOsHWE NpU yBRax-
HEHWK.

PyHTOBbIE OCHOBaHMS (CNPOUNUPOBAHHBLIE M YNNOTHEHHbIE
MECTHbIE UM NPUBO3HbIE TPYHTLI), KOTOPbIE A0MKHLI obecneunsaTb
MNPOYHOCTb U YCTONYMBOCTb AOPOXHON U a3pOAPOMHON Ofex] He-
3aBUCUMO OT NOroAHbIX YCNOBUIA 1 BPEMEHU rofa C YYETOM:

e cocTaBa 1 PU3MKO-MEXAHNYECKNX XapakTEPUCTUK FPYHTOB B Npe-
Aenax CKUMaeMOMN TOMWM 1 30HbI AEACTBUS Ha FPYHTbI NpUpoOA-

HbIX (PaKTOpOB;
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e TUMOB MMAPONOrMYECKNX YCNOBMWIA,
e [10POXHO-KNMMATUUYECKON 30HbI OGBLEKTA,;

e KaTeropun HopMaTUBHbIX HArpy3okK;

e ONblTa NPOEKTUPOBaHUA, CTPOUTENBCTBA U 3KCNNyaTauun Xect-

KNX AOPOXHbIX U a3pOApOMHbIX OAEX], PacnofioXeHHbIX B aHa-

JIOTUYHbIX MHXEHEPHO-reonornvyecknx, rmaponorndyecknx u Knn-

MaTU4EeCKMX yCrnoBuax.

MuH1ManbHO JOMYCKAeMyH TOMNWMWHY KOHCTPYKTUBHBLIX CNOEB

(B YNNOTHEHHOM COCTOSIHMM) WCKYCCTBEHHbIX OCHOBaHWW cneayet

NPUHUMAaTL cornacHo Tabnuusl 34. Mpu 3TOM TOSLMHA KOHCTPYK-

TUBHOIO cnosi gomxHa ObiTb BO BCEX cryyasax He MeHblue yem 1.5

pasvepa HauGonee KpynHoi hpakumy NPUMEHAEMOr0 B CrOe Mu-

HepanbHOro Mmatepuana.

Tabnuya 34 — MrHMMansHas TONWWHA KOHCTPYKTUBHBIX COEB

NCKYCCTBEHHbIX OCHOBaHUN

MaTelean KOHCTPYKTUBHOIO Criosd UCKYCCTBEHHOIO OCHO-
BaHUA

MuHumansHas Ton-
LMHa Cnos, M

LLle6beHb, rpaBun, rpyHTbl, 06paboTaHHble opraHU4ecKMMU

BSOKYLLMMM 0.08
LLle6eHb, 06paboTaHHbIN OpraHUYECKUMU BSOKYLLIUMUA MO 0.08
cnocoBy NponuTKu: )
[PyHTBI 1 ManonpoYHbIE KaMeHHbIE MaTepumarnsl, o6pabo- 015
TaHHbIE MUHEpanbHbIMU BSXKYLLIMMM )
LLlebeHb nnm rpaBui, He 0BpaboTaHHbIE BSPKYLLIMMU U YK- 015
najbiBaeMble Ha NECYaHOM OCHOBaHUM )
LLie6GeHb, He 06paboTaHHbIN BSXKYLLUMA 1 YKNaabIBaeMbIn

Ha NPOYHOM (KaMEHHOM UMW YKPEMIEHHOM BSKYLLMMUN 0.08

TPYHTOBOM) OCHOBaHWM
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7 Pacuyetr Ha NPOYHOCTb MOHOJIUTHBbIX apMUpPOBaHHbIX
LleMEHTOOETOHHbIX NOKPbITUN Aopor wn  a’spogpomMoB Ha

YKpenneHHbIX OCHOBaHUAX

7.1 Oobwume NonoXeHns pacueTa. MoHonnTHbIE
apMnpoBaHHble LeMEHTOBETOHHbIE MOKPLITUS JOPOr 1 a3pOApPOMOB
BOSKHBl YAOBNETBOPATL MPeAernbHbIM COCTOSHUAM, NPWBELEHHbIM
B Tabnuue 30.

Mpu pacyeTe apMMpPOBaHHbIX MOKPbITUA HA MPOYHOCTb
MHOTOKOMNECHYIO Harpy3Kky pacnonaratoT B LIeHTpe NAuTbI Tak, YTobbl
ObiNO CO3/aHO CamMOe HEeBbIFOAHOE 3arpyXeHue (pUCyHOK 9).
PacuyeTHbIM KONECOM CYMTAETCS KOMECco, pacnonoXeHHoe B LEeHTpe
nnuThl. Harpyska OT  pacyeTHOro  Koneca  CuyuTaeTcs
pacnpeaeneHHon Mo  KPyroBOoMy oTnevatky paguyca R,,

onpegensemoro no crnegyowen gopmyne (7):

R,= o ™
7P,

Harpyska OT konec HecoBnajawwmx ¢ pacy4eTHbIM CEYEHNEM
NPUHUMAETCS Kak COCPEAOTOYEHHas cuna BenuunHon F, .

X
A F,
ay 3 _
E4=0,n4=x/l Eq=yiimg=x/l
X; %
Re £=0,n1=0 2/62=y/1m2=0
Yi y

PacyeTHbIe ceueHns

PucyHok 9 - PacyemHasi cxema 3agpyXeHusi MOKpbimus
4embipexKonecHol Haepy3kol
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Mpy BbINOMHEHUM pacyeTa Ha NMPOYHOCTb OMPEAEnseTcs Mak-
CUManbHbIA U3rnGaroLWLMA MOMEHT NPU LEHTPANBHOM 3arpyeHun

namtel m, ..., MHM/N.M., KOTOPbIN BLIMUCNIAETCA Kak HanGonbLUni

CYMMaPpHbIi MOMEHT, CO34aBaEMblil KONecamn B PacHETHOM ceve-

HWUW NUTbI, NepneHAnKynsapHoM kK ocsim X u Y (pUCyHOK 9):
Ny
mc,max = m1 + me(y)i, (8)
i=2

rae m, - nsrmbalowuii MOMEHT OT AEeWCTBUS Koneca, LUeHTp oTne-
YyaTKka KOTOpOro coBnajaeTt C pacyeTHbIM ceveHvem, MHwm/n.m.; n,

- KONMYECTBO KONEC Harpysku; m - n3rnbarLWwmin MOMEHT, Co3aa-

x(y)i
BaeMmbIli AENCTBMEM i-TO KOJleca, pacnofioXeHHOro 3a npegenamu
PacYeTHOro CeUYeHuUs.

3HaueHua un3rnbaloMx MOMEHTOB B PacCYeTHOM CeyeHuu
HagNexuT onpeaensaTb CeayloLwmuM oGpasom:

MOMeHm om Koseca, coenadaouweao ¢ pacyemHbIM CeqYeHU-
eMm:

m,=F,m,, 9)
roe F, - AMHammueckas Harpyska OT Koneca;
m, - eANHNYHBIA N3rMBaloLWLMn MOMEHT OT JENCTBUA KONeca, LEHTP
oTnevyartka KOTOPOro coBnajaeT C pacyeTHbIM CeYeHUeM, onpeae-
nseTcs no Tabnuue 35 B 3aBUCUMOCTY OT napameTpa @ =R, /1.
BenuunHy ynpyroii xapakTepucTuku nnutel / cregyeT paccuuTbl-
BaTb no ¢opmyne (10):

B

K

se

= (10)

roe B - XeCTKOCTb CEeYEHMSA NMWThbI NOKPbITUA, Kse - SKBUBaneHT-

HbIA KOIOPULUMEHT NOCTENN OCHOBAHUS.
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MOMeHMbI om Konec, He cosenadaruiux C pacyemHbiM cede-
HUem:

My =Fa Myy )i, (1)
TAe Mg, - €0VUHNYHbIE U3rMbatoLMe MOMEHTLI, Co3faBaeMble Aeil-
CTBMEM {-ro Komneca, pacronoXeHHOro 3a npegenamn pacyeTHOro

ceveHus, onpefensemble no Tabnuue 36 B 3aBUCMMOCTU OT NpuBe-

Yi X;
AEHHbIX KkoopAanHat §i = T nn = T

Takum oBpasom, opmyna Ans onpeaeneHus m, .. Ameet
cnegyowun Bng;
_ N Ny
M pox =Fg <[ My +max| ) m,, ym, || (12)
i=2 i=2

Mpu onpegeneHnn MOMEHTOB m,,; ROMKHbI OblTb UCKNHOue-

Hbl Kofleca, Bbl3blBarOWMe oTpULaTenbHOe 3HauYeHne nsrnbarowero
MOMEHTa B PaCYETHOM CeUYeHUn.

Mpu pacyeTe apMUPOBaHHbLIX NOKPLITUA a3POAPOMOB 3Haue-
Hue koaduLneHTa ycnosuin paboTbl y, crneayeT NpUHUMATL NO
AaHHbIM Tabnnubl 37.

Ana cnoucTblX HeEYKpenmneHHbIX OCHOBAHWMI apMUpPOBaHHbIX
LieMeHTOBETOHHbIX MOKPbITUI 3KBWBAaNEHTHbIN KoaddMUMEHT no-

ctennKse, MH/M® Hagnexut onpeaenstb no coopmyne (13):

_ K, + K, -a; + K, a3 (13)
se T+a, +a, '

rie o

_t,-[16-D,-(t; +0,5-1,)] ” _05-[16-D,—(t; +t,)]
277 t,.(16-D,-051t) ° " t,-(16-D,-05-t,)

K,y Kgzs Kg3 - pacyeTHble 3HauyeHust koadULMEHTOB MOCTeny,

MH/M®, cooTBeTCTBEHHO nepeoro (cunTas cBepxy), BTOpPOro W

TpeTbero crnoes eCTeCTBEHHOIro Ui UCKYCCTBEHHOrO OCHOBaHUA U3
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OLHOPOAHbBIX FPYHTOB B PasnWYHOM COCTOSIHUW, BKIKOYas ApeHu-
pytoLiye » TennosalnTHbIE Crou,
t,,t, - TONWKHA COOTBETCTBEHHO NEPBOrO 1 BTOPOrO CINOEB OCHOBA-
HWSA, M;
D, - yCroBHbI AMaMeTp Kpyra nepejadn Harpyskn Ha OCHOBaHue
(M), NpUHUMaeMbI paBHbIM ANS MOHOMUTHBLIX MOKPBLITUA, paccyu-
ThIBAEMbIX HA BHEKATErOPUNHYIO 1 | KaTeropuio Harpysok — 3.6 M, Ha
II-3.2, Ha lll - 2.9, Ha IV — 2.4, lNpun pacyeTe KOHCTPYKLUA HA KOH-
KPETHbI CaMOrIeT, KaTeropuio HOPMAaTUBHOW Harpyskn cnegyeT Bbl-
6paTb 13 Tabnuubl 10. Mpu pacyete aBTomMOBMNBHBLIX gopor | n I
kaTeropuin — 3.2, a AnA ocTasibHbIX KaTeropun — 2.9.

[na OCHOBaHWiA, COCTOALMX U3 ABYX CMOEB, 3HAYEHUS a, W t,
NPUHUMAIOTCA PaBHBIMU HYNHO.

Ecnu B ocHoBaHWUN Gonee Tpex cnoes, KOHCTPYKLWIO NpMBOAAT
K pac4yeTHOW TPEXCIOWHON nyTem oObeAuHeHUs Hambonee TOHKUX
CNOEB CO CMEXHbIMY U MPU pacyeTe 3KBUBANIEHTHOIO ko3 uLMeH-

Ta NOCTENN MCNONb3YIOT NoKasaTenu (TONWWHY £, U NPUBEAEHHOE
3HayeHune koapduumeHTa nocrenmn k, ) oObLEAMHEHHOrO Cnos, on-

peapensembie no opmynam:

n
tea =20
i=1
n
2Kt
Ksr == n !
2t

rae ¢, Ks’_ - COOTBETCTBEHHO TOSNWMHA U KO3(PUUNEHT NOCTenu

KaXXA0ro u3 o6begHAEMbIX CIOEB.
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Tabnuya 35 — 3HaYyeHna eaUHUYHOrO M3rmbaroero MOMeHTa OT AEWCTBMA Komeca, LeHTPp oTne4yaTtKka
KOTOPOro coBnapaeT C pacyeTHbIM cevYeHnem

a m,(a) a m,(a) a m,(a) a m,(a) a m,(a) a m(a)

0 - 018 | 0.2167 | 0.36 | 0.1532 | 0.58 | 0.1107 | 0.94 | 0.0703 | 2.50 | 0.0111
0.01 | 04847 | 019 | 02117 | 0.37 | 0.1507 | 0.60 | 0.1077 | 0.96 | 0.0686 | 2.60 | 0.0097
0.02 | 0.4204 | 020 | 0.2070 | 0.38 | 0.1483 | 0.62 | 0.1049 | 0.98 | 0.0670 | 2.70 | 0.0085
0.03 | 0.3827 | 0.21 0.2025 | 0.39 | 0.1460 | 064 | 01022 | 1.00 | 0.0654 | 2.80 | 0.0075
0.04 | 0.3560 | 022 | 0.1982 | 0.40 | 0.1437 | 0.66 | 0.0995 | 1.10 | 0.0582 | 2.90 | 0.0065
0.05 | 0.3353 | 023 | 0.1941 | 0.41 | 0.1415 | 0.68 | 0.0970 | 1.20 | 0.0518 | 3.00 | 0.0057
0.06 | 0.3184 | 024 | 0.1902 | 0.42 | 0.1393 | 0.70 | 0.0945 | 1.30 | 0.0461 | 3.10 | 0.0049
0.07 | 0.3041 025 | 0.1865 | 043 | 0.1372 | 0.72 | 0.0921 1.40 | 0.0411 | 3.20 | 0.0043
0.08 | 02917 | 026 | 0.1829 | 0.44 | 0.1351 0.74 | 0.0898 | 1.50 | 0.0366 | 3.30 | 0.0037
0.09 | 02808 | 027 | 0.1794 | 0.45 | 0.1331 0.76 | 0.0876 | 1.60 | 0.0326 | 3.40 | 0.0032
010 | 02710 | 028 | 0.1761 | 0.46 | 0.1311 0.78 | 0.0854 | 1.70 | 0.0290 | 3.50 | 0.0027
011 | 02622 | 029 | 01729 | 047 | 0.1292 0.8 0.0833 | 1.80 | 0.0258 | 3.60 | 0.0023
012 | 02542 | 0.30 | 0.1698 | 048 | 0.1274 | 0.82 | 0.0813 | 1.90 | 0.0230 | 3.70 | 0.0019
0.13 | 0.2468 | 0.31 0.1668 | 0.49 | 0.1255 | 0.84 | 0.0793 | 2.00 | 0.0204 | 3.80 | 0.0016
014 | 02399 | 032 | 0.1639 | 0.50 | 0.1237 | 0.86 | 0.0774 | 2.10 | 0.0181 | 3.90 | 0.0013
015 | 02335 | 0.33 | 0.1611 | 052 | 0.1203 | 0.88 | 0.0756 | 2.20 | 0.0160 | 4.00 | 0.0011
016 | 02276 | 0.34 | 0.1584 | 0.54 | 0.1169 | 0.90 | 0.0737 | 2.30 | 0.0142
017 | 02220 | 0.35 | 0.1557 | 0.56 | 0.1138 | 0.92 | 0.0720 | 2.40 | 0.0125

MpnmevaHune
[na NpoMEKYTOYHbIX 3HAYEHUN @ BENWYMHY M1 crnefyeT NPUHMMAaTh Mo NIMHENHOW HTEPNONALMM.
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Tabnuuya 36 - 3HaYeHUs efnHUYHOro U3rnbatoLLero MOMeEHTa OT JENCTBUSA KONeca, LEHTP oTnevyaTka KOToporo
COBMagaeT C pacYeTHbIM CEYEHUEM

n(e) 3Ha4veHus Exi n Myi npu &(n) B pac4ETHOM CEYEHUN MNNTbI XECTKOrO NMOKPbLITUSA OT BO3AENCTBUA /—r0 Koneca
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.60
0 0.2558 0.1916 0.1543 0.1280 0.1078 0.0916 0.0780 0.0665 0.0565 0.0478 0.0402 0.0334

0.05 0.3221 0.2568 0.1946 0.1561 0.1291 0.1086 0.0921 0.0784 0.0668 0.0568 0.0481 0.0403 0.0335

0.1 0.2578 0.2343 0.1927 0.1577 0.1310 0.1102 0.0934 0.0795 0.0677 0.0575 0.0487 0.0409 0.0340

0.15 0.2203 0.2089 0.1831 0.1555 0.1314 0.1114 0.0947 0.0807 0.0688 0.0585 0.0495 0.0417 0.0347

0.2 0.1938 0.1872 0.1704 0.1498 0.1294 0.1112 0.0953 0.0817 0.0698 0.0595 0.0505 0.0425 0.0355

0.25 0.1733 0.1690 0.1576 0.1421 0.1255 0.1095 0.0949 0.0820 0.0705 0.0603 0.0514 0.0434 0.0363

0.3 0.1567 0.1537 0.1455 0.1337 0.1202 0.1066 0.0935 0.0815 0.0706 0.0608 0.0520 0.0442 0.0371

0.35 0.1428 0.1406 0.1344 0.1252 0.1143 0.1027 0.0912 0.0803 0.0702 0.0608 0.0524 0.0447 0.0378

0.4 0.1308 0.1291 0.1243 0.1171 0.1081 0.0983 0.0883 0.0785 0.0692 0.0604 0.0524 0.0450 0.0382

0.45 0.1203 0.1190 0.1152 0.1094 0.1020 0.0937 0.0850 0.0762 0.0677 0.0596 0.0520 0.0450 0.0385

0.5 0.1111 0.1100 0.1069 0.1021 0.0960 0.0889 0.0813 0.0736 0.0659 0.0584 0.0513 0.0447 0.0385

0.55 0.1028 0.1019 0.0994 0.0954 0.0902 0.0842 0.0775 0.0707 0.0637 0.0569 0.0504 0.0441 0.0382

0.6 0.0953 0.0946 0.0925 0.0891 0.0847 0.0795 0.0737 0.0676 0.0614 0.0552 0.0492 0.0433 0.0378

0.65 0.0886 0.0880 0.0862 0.0833 0.0795 0.0750 0.0700 0.0645 0.0590 0.0533 0.0478 0.0424 0.0372

0.7 0.0824 0.0819 0.0804 0.0779 0.0746 0.0707 0.0662 0.0614 0.0564 0.0513 0.0462 0.0412 0.0364

0.75 0.0767 0.0763 0.0750 0.0729 0.0700 0.0666 0.0626 0.0584 0.0539 0.0492 0.0446 0.0399 0.0354

0.8 0.0715 0.0712 0.0700 0.0682 0.0657 0.0626 0.0592 0.0554 0.0513 0.0471 0.0428 0.0386 0.0344

0.85 0.0667 0.0664 0.0654 0.0638 0.0616 0.0589 0.0558 0.0524 0.0488 0.0449 0.0411 0.0371 0.0333

0.9 0.0623 0.0620 0.0611 0.0597 0.0578 0.0554 0.0526 0.0496 0.0463 0.0428 0.0393 0.0357 0.0321

0.95 0.0582 0.0579 0.0571 0.0559 0.0542 0.0520 0.0496 0.0468 0.0439 0.0407 0.0375 0.0341 0.0308

1 0.0543 0.0541 0.0534 0.0523 0.0508 0.0489 0.0467 0.0442 0.0415 0.0386 0.0357 0.0326 0.0296

1.1 0.0475 0.0473 0.0467 0.0458 0.0446 0.0431 0.0413 0.0393 0.0371 0.0347 0.0322 0.0296 0.0270
1.2 0.0414 0.0413 0.0409 0.0401 0.0391 0.0379 0.0364 0.0348 0.0329 0.0310 0.0289 0.0267 0.0245
1.3 0.0362 0.0361 0.0357 0.0351 0.0343 0.0333 0.0321 0.0307 0.0292 0.0275 0.0258 0.0239 0.0220
1.4 0.0316 0.0315 0.0312 0.0307 0.0300 0.0292 0.0282 0.0270 0.0258 0.0244 0.0229 0.0213 0.0197

1. 0.0275 0.0275 0.0272 0.0268 0.0263 0.0256 0.0247 0.0238 0.0227 0.0215 0.0203 0.0189 0.0176

MpumevaHue

1. 3HayeHuns Myi HaxogsaTcsa npy 3aMmeHe B Tabnuue Bxoga no & Bxogom no n 1 obpatHo; 4nsa aToro cnyyas o6o3HaveHus gaHbl B CKOOKax.

2. N5 NpOMEXYTOYHbIX 3Ha4YeHuUn § 1 n BenuuuHbl M xi 1 Myi cneayet NpUHYMAaTh MO NIMHENHOW MHTEPNONALUN.

70




npodomxeHue mabnuubi 36

218.3.030-2013

3HaueHuns M xi n Myj npw &(n) B pacC4€THOM CEYEHWN NNNTbLI XKECTKOTO MOKPLITUA OT BO3AENCTBUSA i—TO koneca

ne)
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.60

1.6 0.0240 0.0239 0.0237 0.0234 0.0229 0.0223 0.0216 0.0208 0.0199 0.0189 0.0179 0.0167 0.0155
1.7 0.0208 0.0208 0.0206 0.0203 0.0199 0.0194 0.0189 0.0182 0.0174 0.0166 0.0157 0.0147 0.0137
1.8 0.0181 0.0180 0.0179 0.0176 0.0173 0.0169 0.0164 0.0158 0.0152 0.0145 0.0137 0.0129 0.0120
1.9 0.0156 0.0156 0.0155 0.0153 0.0150 0.0146 0.0142 0.0137 0.0132 0.0126 0.0119 0.0112 0.0105

2 0.0135 0.0134 0.0133 0.0132 0.0129 0.0126 0.0123 0.0119 0.0114 0.0109 0.0103 0.0097 0.0091
2.1 0.0116 0.0115 0.0115 0.0113 0.0111 0.0109 0.0106 0.0102 0.0098 0.0094 0.0089 0.0084 0.0078
2.2 0.0099 0.0099 0.0098 0.0097 0.0095 0.0093 0.0090 0.0087 0.0084 0.0080 0.0076 0.0072 0.0067
23 0.0085 0.0084 0.0084 0.0083 0.0081 0.0079 0.0077 0.0075 0.0072 0.0068 0.0065 0.0061 0.0057
2.4 0.0072 0.0072 0.0071 0.0070 0.0069 0.0067 0.0065 0.0063 0.0061 0.0058 0.0055 0.0052 0.0048
2.5 0.0061 0.0060 0.0060 0.0059 0.0058 0.0057 0.0055 0.0053 0.0051 0.0049 0.0046 0.0043 0.0040
2.6 0.0051 0.0051 0.0050 0.0050 0.0049 0.0048 0.0046 0.0045 0.0043 0.0041 0.0038 0.0036 0.0034
2.7 0.0042 0.0042 0.0042 0.0041 0.0040 0.0039 0.0038 0.0037 0.0035 0.0034 0.0032 0.0030 0.0028
2.8 0.0035 0.0035 0.0034 0.0034 0.0033 0.0032 0.0031 0.0030 0.0029 0.0028 0.0026 0.0024 0.0022
2.9 0.0028 0.0028 0.0028 0.0028 0.0027 0.0026 0.0026 0.0025 0.0023 0.0022 0.0021 0.0019 0.0018

3 0.0023 0.0023 0.0023 0.0022 0.0022 0.0021 0.0020 0.0020 0.0019 0.0018 0.0016 0.0015 0.0014
341 0.0018 0.0018 0.0018 0.0018 0.0017 0.0017 0.0016 0.0015 0.0015 0.0014 0.0013 0.0012 0.0010
3.2 0.0014 0.0014 0.0014 0.0014 0.0013 0.0013 0.0012 0.0012 0.0011 0.0010 0.0009 0.0009 0.0008
3.3 0.0011 0.0011 0.0011 0.0010 0.0010 0.0010 0.0009 0.0009 0.0008 0.0007 0.0007 0.0006 0.0005
3.4 0.0008 0.0008 0.0008 0.0007 0.0007 0.0007 0.0007 0.0006 0.0006 0.0005 0.0004 0.0004 0.0003
3.5 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0004 0.0004 0.0003 0.0003 0.0002 0.0002 0.0001
3.6 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002 0.0002 0.0002 0.0001 0.0001 0.0000 | -0.0000
3.7 0.0002 0.0002 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0000 | -0.0000 | -0.0000 | -0.0001 | -0.0001
3.8 0.0000 0.0000 0.0000 0.0000 0.0000 | -0.0000 | -0.0000 | -0.0001 | -0.0001 | -0.0001 | -0.0001 | -0.0002 | -0.0002
3.9 -0.0001 | -0.0001 [ -0.0001 | -0.0001 | -0.0001 | -0.0001 | -0.0001 [ -0.0002 | -0.0002 | -0.0002 | -0.0002 | -0.0002 | -0.0003

4 -0.0002 | -0.0002 | -0.0002 | -0.0002 | -0.0002 | -0.0002 | -0.0002 | -0.0002 | -0.0002 | -0.0003 | -0.0003 | -0.0003 | -0.0003

MpumeyaHune

1. BHauyeHns Myi HaxoaaTcs npu 3ameHe B Tabnuue Bxoga no § BXOAOM Mo N 1 o6partHo; Ans 3Toro cnyyas o60o3HaveHns gaHsl B Ckobkax.

2. AN npOMEXYTOYHbIX 3Ha4YeHW € 1 N BenuuuHbl M xi u Myj cnegyeT NpUHNMATL NO NMHENHOW UHTEPNONALMN.
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n(€) 3Hayenus Exi u Myi npw §(n) B pacC4ETHOM CEYEHUN NNUTBI XKECTKOTO MOKPbLITUA OT BO34ENCTBUSA i—T0 koneca
0.65 0.7 0.75 0.8 0.85 0.9 0.95 1 1.1 1.2 1.3 1.4 1.5
0 0.0273 0.0218 0.0170 0.0126 0.0086 0.0050 0.0018 -0.0011 | -0.0061 | -0.0101 | -0.0133 | -0.0158 | -0.0177

0.05 0.0274 0.0220 0.0171 0.0127 0.0087 0.0051 0.0019 -0.0010 | -0.0060 | -0.0100 | -0.0132 | -0.0157 | -0.0177

0.1 0.0278 0.0223 0.0174 0.0129 0.0089 0.0053 0.0021 -0.0008 | -0.0058 | -0.0099 [ -0.0131 | -0.0156 | -0.0176

0.15 0.0284 0.0229 0.0179 0.0134 0.0094 0.0057 0.0025 -0.0005 | -0.0055 | -0.0096 | -0.0129 | -0.0154 | -0.0174

0.2 0.0292 0.0236 0.0185 0.0140 0.0099 0.0062 0.0029 | -0.0001 | -0.0052 | -0.0093 | -0.0126 | -0.0152 | -0.0171

0.25 0.0300 0.0244 0.0193 0.0147 0.0106 0.0068 0.0035 0.0005 -0.0047 | -0.0089 [ -0.0122 | -0.0148 | -0.0168

0.3 0.0308 0.0251 0.0200 0.0154 0.0113 0.0075 0.0041 0.0011 -0.0041 | -0.0084 | -0.0117 | -0.0144 | -0.0165

0.35 0.0315 0.0259 0.0208 0.0162 0.0120 0.0082 0.0048 0.0017 -0.0035 | -0.0078 | -0.0112 | -0.0139 | -0.0161

0.4 0.0321 0.0265 0.0215 0.0169 0.0127 0.0089 0.0055 0.0024 | -0.0029 | -0.0072 | -0.0107 | -0.0134 | -0.0156

0.45 0.0325 0.0270 0.0221 0.0175 0.0134 0.0096 0.0062 0.0031 -0.0022 | -0.0066 | -0.0101 -0.0129 | -0.0151

0.5 0.0327 0.0274 0.0225 0.0181 0.0140 0.0103 0.0069 0.0038 -0.0016 | -0.0060 [ -0.0095 | -0.0123 | -0.0146

0.55 0.0327 0.0276 0.0229 0.0185 0.0145 0.0108 0.0075 0.0044 -0.0009 | -0.0053 [ -0.0089 | -0.0117 | -0.0140

0.6 0.0326 0.0277 0.0231 0.0189 0.0149 0.0113 0.0080 0.0050 -0.0003 | -0.0047 | -0.0083 | -0.0111 [ -0.0134

0.65 0.0322 0.0275 0.0232 0.0191 0.0153 0.0118 0.0085 0.0055 0.0003 | -0.0041 | -0.0076 | -0.0105 | -0.0128

0.7 0.0317 0.0273 0.0231 0.0192 0.0155 0.0121 0.0089 0.0060 0.0009 | -0.0035 [ -0.0070 | -0.0099 [ -0.0122

0.75 0.0311 0.0269 0.0229 0.0191 0.0156 0.0123 0.0093 0.0064 0.0014 | -0.0029 | -0.0064 | -0.0093 | -0.0117

0.8 0.0303 0.0264 0.0226 0.0190 0.0157 0.0125 0.0095 0.0068 0.0018 | -0.0024 [ -0.0059 | -0.0087 | -0.0111

0.85 0.0294 0.0258 0.0222 0.0188 0.0156 0.0125 0.0097 0.0070 0.0022 | -0.0019 | -0.0053 | -0.0082 | -0.0105

0.9 0.0285 0.0251 0.0217 0.0185 0.0154 0.0125 0.0098 0.0072 0.0026 | -0.0014 [ -0.0048 | -0.0076 | -0.0099

0.95 0.0275 0.0243 0.0212 0.0181 0.0152 0.0125 0.0098 0.0074 0.0029 | -0.0010 | -0.0043 | -0.0071 | -0.0094

1 0.0265 0.0235 0.0206 0.0177 0.0149 0.0123 0.0098 0.0074 0.0031 -0.0006 | -0.0039 | -0.0066 | -0.0089

0.0244 0.0218 0.0192 0.0167 0.0142 0.0119 0.0096 0.0074 0.0035 | -0.0000 | -0.0031 | -0.0057 | -0.0079

0.0222 0.0200 0.0177 0.0155 0.0134 0.0113 0.0092 0.0073 0.0036 0.0004 -0.0025 | -0.0049 | -0.0070

0.0201 0.0182 0.0162 0.0143 0.0124 0.0105 0.0087 0.0070 0.0037 0.0007 -0.0019 | -0.0042 | -0.0062

JEIN N (N BN
ENTSINTEN

. 0.0181 0.0164 0.0147 0.0130 0.0113 0.0097 0.0081 0.0065 0.0036 0.0009 | -0.0015 | -0.0037 | -0.0055

1. 0.0161 0.0147 0.0132 0.0118 0.0103 0.0089 0.0074 0.0061 0.0034 0.0010 -0.0012 | -0.0032 | -0.0049

MpumeyaHne

1. BHaueHna Myi HaxonsaTCs Npy 3ameHe B Tabnvue Bxoga no § BXoAOM Mo N 1 o6paTHO; ANs 3TOro cnyyas 0603HayeHns AaHbl B ckobkax.

2. Ina npoMeXXyTOUHbIX 3Ha4YEeHUA & 1 N BenuuuHbl M xj 1 Myi cnepyeT NpUHMMATL NO MMHENHON UHTEPMONALUN.
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3HaveHns M xj n Myj npn §(n) B pac4eTHOM CEYEHUN NMUTbI XKECTKOIO NOKPLITUSA OT BO3AENCTBMS /(—r0 Koneca

n(g)
0.65 0.7 0.75 0.8 0.85 0.9 0.95 1 1.1 1.2 1.3 1.4 1.5

1.6 0.0143 0.0131 0.0118 0.0105 0.0093 0.0080 0.0067 0.0055 0.0032 0.0010 | -0.0010 | -0.0028 | -0.0044
1.7 0.0126 0.0116 0.0105 0.0094 0.0083 0.0072 0.0061 0.0050 0.0029 0.0009 | -0.0009 | -0.0025 | -0.0039
1.8 0.0111 0.0102 0.0092 0.0083 0.0073 0.0063 0.0054 0.0044 0.0026 0.0008 | -0.0008 | -0.0022 | -0.0036
1.9 0.0097 0.0089 0.0081 0.0072 0.0064 0.0056 0.0047 0.0039 0.0023 0.0007 | -0.0007 | -0.0020 | -0.0032

2 0.0084 0.0077 0.0070 0.0063 0.0056 0.0048 0.0041 0.0034 0.0019 0.0006 | -0.0007 | -0.0019 | -0.0030
2.1 0.0073 0.0067 0.0061 0.0054 0.0048 0.0042 0.0035 0.0029 0.0016 0.0004 | -0.0007 | -0.0018 | -0.0027
2.2 0.0062 0.0057 0.0052 0.0046 0.0041 0.0035 0.0030 0.0024 0.0013 0.0003 | -0.0007 | -0.0017 | -0.0025
23 0.0053 0.0049 0.0044 0.0039 0.0035 0.0030 0.0025 0.0020 0.0011 0.0001 -0.0008 | -0.0016 | -0.0024
2.4 0.0045 0.0041 0.0037 0.0033 0.0029 0.0025 0.0020 0.0016 0.0008 | -0.0000 | -0.0008 | -0.0015 | -0.0022
2.5 0.0037 0.0034 0.0031 0.0027 0.0024 0.0020 0.0016 0.0013 0.0006 | -0.0002 | -0.0008 | -0.0015 | -0.0021
2.6 0.0031 0.0028 0.0025 0.0022 0.0019 0.0016 0.0013 0.0010 0.0003 | -0.0003 | -0.0009 | -0.0014 | -0.0020
2.7 0.0025 0.0023 0.0020 0.0018 0.0015 0.0012 0.0010 0.0007 0.0002 | -0.0004 | -0.0009 | -0.0014 | -0.0019
2.8 0.0020 0.0018 0.0016 0.0014 0.0012 0.0009 0.0007 0.0005 -0.0000 | -0.0005 | -0.0009 | -0.0014 | -0.0018
2.9 0.0016 0.0014 0.0012 0.0011 0.0009 0.0007 0.0005 0.0003 -0.0002 | -0.0006 | -0.0009 | -0.0013 | -0.0017

3 0.0012 0.0011 0.0009 0.0008 0.0006 0.0004 0.0003 0.0001 -0.0003 | -0.0006 | -0.0010 | -0.0013 | -0.0016
31 0.0009 0.0008 0.0007 0.0005 0.0004 0.0002 0.0001 -0.0001 | -0.0004 | -0.0007 | -0.0010 | -0.0012 | -0.0015
3.2 0.0006 0.0005 0.0004 0.0003 0.0002 0.0001 -0.0001 | -0.0002 | -0.0005 | -0.0007 | -0.0010 | -0.0012 | -0.0014
3.3 0.0004 0.0003 0.0002 0.0001 0.0000 -0.0001 | -0.0002 | -0.0003 | -0.0005 | -0.0007 | -0.0010 | -0.0012 | -0.0014
3.4 0.0002 0.0001 0.0001 -0.0000 | -0.0001 | -0.0002 | -0.0003 | -0.0004 | -0.0006 | -0.0008 [ -0.0009 | -0.0011 | -0.0013
3.5 0.0001 0.0000 | -0.0001 | -0.0001 | -0.0002 | -0.0003 | -0.0004 | -0.0005 | -0.0006 | -0.0008 | -0.0009 | -0.0011 | -0.0012
3.6 -0.0001 | -0.0001 | -0.0002 | -0.0002 | -0.0003 | -0.0004 | -0.0004 | -0.0005 | -0.0006 | -0.0008 | -0.0009 | -0.0010 | -0.0011
3.7 -0.0002 | -0.0002 | -0.0003 | -0.0003 | -0.0004 | -0.0004 | -0.0005 | -0.0005 | -0.0006 | -0.0008 | -0.0009 | -0.0010 | -0.0011
3.8 -0.0002 | -0.0003 | -0.0003 | -0.0004 | -0.0004 | -0.0005 | -0.0005 [ -0.0006 | -0.0007 | -0.0007 | -0.0008 | -0.0009 | -0.0010
3.9 -0.0003 | -0.0003 | -0.0004 | -0.0004 | -0.0005 | -0.0005 | -0.0005 [ -0.0006 | -0.0006 | -0.0007 | -0.0008 | -0.0009 | -0.0009

4 -0.0004 | -0.0004 | -0.0004 | -0.0004 | -0.0005 | -0.0005 | -0.0005 | -0.0006 | -0.0006 | -0.0007 | -0.0008 | -0.0008 | -0.0009

MpumeyaHune

1. BHauyenns Myi HaxoaaTcs nNpu 3ameHe B Tabnuue Bxoga no § BXOAOM MO N 1 06paTHO; ANd 3TOro criyyas o603Ha4YeHnsa faHbl B CKOOKax.

2. insi NpOMEXYTOYHbIX 3Ha4YeHWA § U N BennunHbl IM xi 1 Myj cnepyeT NPMHUMATL NO IMHEWHON MHTEPNONALMW.
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n(€) 3Hayenus Exi u Myi npw §(n) B pacC4ETHOM CEYEHUN NNUTBI XKECTKOTO MOKPbLITUA OT BO34ENCTBUSA i—T0 koneca
1.6 1.7 1.8 1.9 2 2.1 2.2 23 2.4 2.5 2.6 2.7 2.8
0 -0.0191 | -0.0201 -0.0208 | -0.0211 | -0.0212 | -0.0211 | -0.0207 | -0.0203 | -0.0197 | -0.0190 | -0.0182 | -0.0174 | -0.0165
0.05 -0.0191 -0.0201 -0.0208 | -0.0211 -0.0212 | -0.0210 | -0.0207 | -0.0203 | -0.0197 | -0.0190 | -0.0182 | -0.0174 | -0.0165
0.1 -0.0190 | -0.0200 | -0.0207 | -0.0210 | -0.0211 -0.0210 | -0.0207 | -0.0202 | -0.0196 | -0.0189 | -0.0182 | -0.0174 | -0.0165

0.15 -0.0189 | -0.0199 | -0.0206 | -0.0209 | -0.0210 | -0.0209 | -0.0206 | -0.0201 | -0.0195 | -0.0189 | -0.0181 -0.0173 | -0.0164

0.2 -0.0186 | -0.0197 | -0.0204 | -0.0207 | -0.0209 | -0.0208 | -0.0205 | -0.0200 | -0.0194 | -0.0188 | -0.0180 | -0.0172 | -0.0164

0.25 -0.0184 | -0.0194 | -0.0201 | -0.0205 | -0.0207 | -0.0206 | -0.0203 | -0.0199 | -0.0193 [ -0.0187 | -0.0179 | -0.0171 | -0.0163

0.3 -0.0180 | -0.0191 | -0.0199 | -0.0203 | -0.0204 | -0.0204 | -0.0201 | -0.0197 | -0.0192 | -0.0185 | -0.0178 | -0.0170 | -0.0162

0.35 -0.0176 | -0.0188 | -0.0195 | -0.0200 | -0.0202 | -0.0201 -0.0199 | -0.0195 | -0.0190 | -0.0183 | -0.0176 | -0.0169 | -0.0160

0.4 -0.0172 | -0.0184 | -0.0192 | -0.0197 | -0.0199 | -0.0198 | -0.0196 | -0.0193 | -0.0188 | -0.0181 | -0.0175 | -0.0167 | -0.0159

0.45 -0.0167 | -0.0180 | -0.0188 | -0.0193 | -0.0195 | -0.0195 | -0.0194 | -0.0190 | -0.0185 | -0.0179 | -0.0173 | -0.0165 | -0.0157

0.5 -0.0163 | -0.0175 | -0.0184 | -0.0189 | -0.0192 | -0.0192 | -0.0190 | -0.0187 | -0.0183 | -0.0177 [ -0.0170 | -0.0163 | -0.0155
0.55 -0.0157 | -0.0170 | -0.0179 | -0.0185 | -0.0188 | -0.0189 | -0.0187 | -0.0184 | -0.0180 | -0.0174 | -0.0168 | -0.0161 | -0.0153
0.6 -0.0152 | -0.0165 | -0.0174 | -0.0181 | -0.0184 | -0.0185 | -0.0184 | -0.0181 | -0.0177 | -0.0172 | -0.0165 | -0.0159 | -0.0151
0.65 -0.0146 | -0.0160 | -0.0169 | -0.0176 | -0.0179 | -0.0181 -0.0180 | -0.0177 | -0.0174 | -0.0169 | -0.0163 | -0.0156 | -0.0149
0.7 -0.0141 | -0.0154 | -0.0164 | -0.0171 | -0.0175 | -0.0177 | -0.0176 | -0.0174 | -0.0170 | -0.0166 [ -0.0160 | -0.0154 [ -0.0147
0.75 -0.0135 | -0.0149 | -0.0159 | -0.0166 | -0.0170 | -0.0172 | -0.0172 | -0.0170 | -0.0167 | -0.0162 | -0.0157 | -0.0151 | -0.0144
0.8 -0.0129 | -0.0143 | -0.0154 | -0.0161 | -0.0166 | -0.0168 | -0.0168 | -0.0166 | -0.0163 | -0.0159 [ -0.0154 | -0.0148 | -0.0142
0.85 -0.0123 | -0.0138 | -0.0149 | -0.0156 | -0.0161 -0.0163 | -0.0164 | -0.0162 | -0.0159 | -0.0156 | -0.0151 -0.0145 | -0.0139
0.9 -0.0118 | -0.0132 | -0.0143 | -0.0151 | -0.0156 | -0.0159 | -0.0159 | -0.0158 | -0.0156 | -0.0152 | -0.0147 | -0.0142 | -0.0136
0.95 -0.0112 | -0.0127 | -0.0138 | -0.0146 | -0.0151 -0.0154 | -0.0155 | -0.0154 | -0.0152 | -0.0148 | -0.0144 | -0.0139 [ -0.0133

1 -0.0107 | -0.0121 -0.0133 | -0.0141 | -0.0146 | -0.0149 | -0.0150 | -0.0150 | -0.0148 | -0.0145 | -0.0141 -0.0136 | -0.0130

-0.0097 | -0.0111 | -0.0122 | -0.0130 | -0.0136 | -0.0140 | -0.0141 | -0.0141 | -0.0140 | -0.0137 | -0.0133 | -0.0129 | -0.0124

-0.0087 | -0.0101 -0.0112 | -0.0121 | -0.0127 | -0.0130 | -0.0132 | -0.0133 | -0.0132 | -0.0129 | -0.0126 | -0.0122 | -0.0118

1.1
1.2
1.3 -0.0079 | -0.0092 | -0.0103 | -0.0111 | -0.0117 | -0.0121 | -0.0123 | -0.0124 | -0.0124 | -0.0122 | -0.0119 | -0.0116 | -0.0111
1.4 -0.0071 | -0.0084 | -0.0094 | -0.0102 | -0.0108 | -0.0112 | -0.0115 | -0.0116 | -0.0116 | -0.0114 | -0.0112 | -0.0109 | -0.0105

1.5 -0.0064 | -0.0076 | -0.0086 | -0.0094 | -0.0100 | -0.0104 | -0.0107 | -0.0108 | -0.0108 | -0.0107 | -0.0105 | -0.0102 | -0.0099

MpumeyaHmne
1. BHaueHna Myi HaxonsaTCs Npy 3ameHe B Tabnvue Bxoga no § BXoA0M Mo N 1 o6paTHO; ANs 3TOro cnyyas 0603HayYeHns AaHbl B ckobkax.

2. AN NPOMEXYTOYUHbIX 3HAa4eHWA § u N BenuunHbl M xi 1 Myi cnepyeT NPMHUMATL MO IMHENHON MHTEPNONALMN.
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npodomxeHue mabnuubi 36

n(€) 3HaveHns M xj n Myj npn §(n) B pac4eTHOM CEYEHUN NMUTbI XKECTKOIO NOKPLITUSA OT BO3AENCTBMS /(—r0 Koneca
1.6 1.7 1.8 1.9 2 2.1 22 2.3 2.4 25 2.6 2.7 2.8

1.6 -0.0057 | -0.0069 | -0.0078 | -0.0086 | -0.0092 | -0.0096 | -0.0099 [ -0.0100 | -0.0100 | -0.0099 | -0.0098 | -0.0095 | -0.0092
1.7 -0.0052 | -0.0063 | -0.0072 | -0.0079 | -0.0084 | -0.0088 | -0.0091 -0.0093 | -0.0093 | -0.0092 | -0.0091 -0.0089 | -0.0086
1.8 -0.0047 | -0.0057 | -0.0065 | -0.0072 | -0.0077 | -0.0081 | -0.0084 [ -0.0086 | -0.0086 | -0.0086 | -0.0085 | -0.0083 | -0.0080
1.9 -0.0043 | -0.0052 | -0.0060 | -0.0066 [ -0.0071 -0.0075 | -0.0077 | -0.0079 | -0.0079 | -0.0079 | -0.0078 | -0.0077 | -0.0075

2 -0.0039 | -0.0047 | -0.0054 | -0.0060 | -0.0065 | -0.0069 | -0.0071 -0.0073 | -0.0073 | -0.0073 | -0.0072 | -0.0071 | -0.0069
21 -0.0036 | -0.0043 | -0.0050 | -0.0055 | -0.0059 | -0.0063 | -0.0065 | -0.0067 | -0.0067 | -0.0067 | -0.0067 | -0.0066 | -0.0064

2.2 -0.0033 | -0.0040 | -0.0046 | -0.0051 | -0.0054 | -0.0058 | -0.0060 | -0.0061 | -0.0062 | -0.0062 | -0.0062 | -0.0061 | -0.0059

23 -0.0030 | -0.0037 | -0.0042 | -0.0046 | -0.0050 | -0.0053 | -0.0055 [ -0.0056 | -0.0057 | -0.0057 | -0.0057 | -0.0056 | -0.0054

2.4 -0.0028 | -0.0034 | -0.0038 | -0.0042 | -0.0046 | -0.0048 | -0.0050 | -0.0051 | -0.0052 | -0.0052 | -0.0052 | -0.0051 | -0.0050

2.5 -0.0026 | -0.0031 | -0.0035 | -0.0039 | -0.0042 | -0.0044 | -0.0046 [ -0.0047 | -0.0048 | -0.0048 | -0.0047 | -0.0047 | -0.0046

2.6 -0.0024 | -0.0029 | -0.0032 | -0.0036 | -0.0038 | -0.0040 | -0.0042 [ -0.0043 | -0.0044 | -0.0044 | -0.0043 | -0.0043 | -0.0042

2.7 -0.0023 | -0.0027 | -0.0030 | -0.0033 | -0.0035 | -0.0037 | -0.0038 [ -0.0039 | -0.0040 | -0.0040 | -0.0040 | -0.0039 | -0.0038

2.8 -0.0021 | -0.0025 | -0.0027 | -0.0030 | -0.0032 | -0.0034 | -0.0035 [ -0.0036 | -0.0036 | -0.0036 | -0.0036 | -0.0036 | -0.0035

2.9 -0.0020 | -0.0023 | -0.0025 | -0.0028 | -0.0029 | -0.0031 | -0.0032 | -0.0033 | -0.0033 | -0.0033 | -0.0033 | -0.0032 | -0.0032

3 -0.0019 | -0.0021 | -0.0023 | -0.0025 | -0.0027 | -0.0028 | -0.0029 [ -0.0030 | -0.0030 | -0.0030 | -0.0030 | -0.0029 | -0.0029

31 -0.0017 | -0.0020 | -0.0022 | -0.0023 | -0.0025 | -0.0026 | -0.0026 | -0.0027 | -0.0027 | -0.0027 | -0.0027 | -0.0027 | -0.0026

3.2 -0.0016 | -0.0018 | -0.0020 | -0.0021 -0.0022 | -0.0023 | -0.0024 | -0.0024 | -0.0025 | -0.0025 | -0.0024 | -0.0024 | -0.0023

3.3 -0.0015 | -0.0017 | -0.0018 | -0.0019 | -0.0020 | -0.0021 | -0.0022 | -0.0022 | -0.0022 | -0.0022 | -0.0022 | -0.0022 | -0.0021

3.4 -0.0014 | -0.0016 | -0.0017 | -0.0018 | -0.0019 | -0.0019 | -0.0020 [ -0.0020 | -0.0020 | -0.0020 | -0.0020 | -0.0020 | -0.0019

3.5 -0.0013 | -0.0015 | -0.0016 | -0.0016 | -0.0017 | -0.0018 | -0.0018 | -0.0018 | -0.0018 | -0.0018 | -0.0018 | -0.0018 | -0.0017

3.6 -0.0012 | -0.0013 | -0.0014 | -0.0015 | -0.0016 | -0.0016 | -0.0016 [ -0.0016 | -0.0016 | -0.0016 | -0.0016 | -0.0016 | -0.0015

3.7 -0.0012 | -0.0012 | -0.0013 | -0.0014 | -0.0014 | -0.0014 | -0.0015 | -0.0015 | -0.0015 | -0.0015 | -0.0014 | -0.0014 | -0.0014

3.8 -0.0011 | -0.0011 | -0.0012 | -0.0012 | -0.0013 | -0.0013 | -0.0013 [ -0.0013 | -0.0013 | -0.0013 | -0.0013 | -0.0013 | -0.0012

3.9 -0.0010 | -0.0011 | -0.0011 | -0.0011 -0.0012 | -0.0012 | -0.0012 | -0.0012 | -0.0012 | -0.0012 | -0.0011 -0.0011 | -0.0011

4 -0.0009 | -0.0010 | -0.0010 | -0.0010 | -0.0011 | -0.0011 | -0.0011 | -0.0011 | -0.0011 | -0.0010 | -0.0010 | -0.0010 | -0.0010

MpumeyaHune

1. BHauyeHns Myi HaxoaaTcs nNpu 3ameHe B Tabnuue Bxoga no § BXOAOM MO N 1 06paTHO; ANd 3TOro criydas o603Ha4YeHnsa faHbl B CKOOKax.

2. ins npOMEXYTOYHbIX 3Ha4YeHWA § U N BennunHbl M xi 1 Myi cnepyeT NPMHUMATL NO IMHENHON MHTEPNONALMM.
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n(€) 3Havenns M x; n My npn §(n) B pac4eTHOM CEYEHUN NMNTbI XECTKOrO NMOKPLITUSA OT BO3AEWNCTBMS /I—rO Koneca
2.9 3 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4

0 -0.0156 -0.0147 -0.0138 -0.0129 -0.0120 -0.0112 -0.0103 -0.0095 -0.0087 -0.0079 -0.0072 -0.0066
0.05 -0.0156 -0.0147 -0.0138 -0.0129 -0.0120 -0.0112 -0.0103 -0.0095 -0.0087 -0.0079 -0.0072 -0.0065
0.1 -0.0156 -0.0147 -0.0138 -0.0129 -0.0120 -0.0111 -0.0103 -0.0095 -0.0087 -0.0079 -0.0072 -0.0065
0.15 -0.0156 -0.0147 -0.0138 -0.0129 -0.0120 -0.0111 -0.0103 -0.0094 -0.0087 -0.0079 -0.0072 -0.0065
0.2 -0.0155 -0.0146 -0.0137 -0.0128 -0.0119 -0.0111 -0.0102 -0.0094 -0.0086 -0.0079 -0.0072 -0.0065
0.25 -0.0154 -0.0145 -0.0136 -0.0127 -0.0119 -0.0110 -0.0102 -0.0094 -0.0086 -0.0079 -0.0071 -0.0065
0.3 -0.0153 -0.0144 -0.0136 -0.0127 -0.0118 -0.0110 -0.0101 -0.0093 -0.0086 -0.0078 -0.0071 -0.0064
0.35 -0.0152 -0.0143 -0.0135 -0.0126 -0.0117 -0.0109 -0.0101 -0.0093 -0.0085 -0.0078 -0.0071 -0.0064
0.4 -0.0151 -0.0142 -0.0133 -0.0125 -0.0116 -0.0108 -0.0100 -0.0092 -0.0084 -0.0077 -0.0070 -0.0064
0.45 -0.0149 -0.0141 -0.0132 -0.0124 -0.0115 -0.0107 -0.0099 -0.0091 -0.0084 -0.0076 -0.0070 -0.0063
0.5 -0.0147 -0.0139 -0.0131 -0.0122 -0.0114 -0.0106 -0.0098 -0.0090 -0.0083 -0.0076 -0.0069 -0.0063
0.55 -0.0146 -0.0138 -0.0129 -0.0121 -0.0113 -0.0105 -0.0097 -0.0089 -0.0082 -0.0075 -0.0068 -0.0062
0.6 -0.0144 -0.0136 -0.0128 -0.0120 -0.0112 -0.0104 -0.0096 -0.0088 -0.0081 -0.0074 -0.0068 -0.0061
0.65 -0.0142 -0.0134 -0.0126 -0.0118 -0.0110 -0.0102 -0.0095 -0.0087 -0.0080 -0.0073 -0.0067 -0.0061
0.7 -0.0139 -0.0132 -0.0124 -0.0116 -0.0109 -0.0101 -0.0093 -0.0086 -0.0079 -0.0072 -0.0066 -0.0060
0.75 -0.0137 -0.0130 -0.0122 -0.0115 -0.0107 -0.0100 -0.0092 -0.0085 -0.0078 -0.0071 -0.0065 -0.0059
0.8 -0.0135 -0.0127 -0.0120 -0.0113 -0.0105 -0.0098 -0.0091 -0.0084 -0.0077 -0.0070 -0.0064 -0.0058
0.85 -0.0132 -0.0125 -0.0118 -0.0111 -0.0104 -0.0096 -0.0089 -0.0082 -0.0076 -0.0069 -0.0063 -0.0057
0.9 -0.0130 -0.0123 -0.0116 -0.0109 -0.0102 -0.0095 -0.0088 -0.0081 -0.0074 -0.0068 -0.0062 -0.0056
0.95 -0.0127 -0.0120 -0.0114 -0.0107 -0.0100 -0.0093 -0.0086 -0.0080 -0.0073 -0.0067 -0.0061 -0.0055

1 -0.0124 -0.0118 -0.0111 -0.0105 -0.0098 -0.0091 -0.0085 -0.0078 -0.0072 -0.0066 -0.0060 -0.0054
1.1 -0.0118 -0.0113 -0.0106 -0.0100 -0.0094 -0.0087 -0.0081 -0.0075 -0.0069 -0.0063 -0.0058 -0.0052
1.2 -0.0113 -0.0107 -0.0101 -0.0096 -0.0090 -0.0084 -0.0078 -0.0072 -0.0066 -0.0061 -0.0055 -0.0050
1.3 -0.0107 -0.0102 -0.0096 -0.0091 -0.0085 -0.0080 -0.0074 -0.0069 -0.0063 -0.0058 -0.0053 -0.0048
1.4 -0.0101 -0.0096 -0.0091 -0.0086 -0.0081 -0.0076 -0.0070 -0.0065 -0.0060 -0.0055 -0.0050 -0.0046
1. -0.0095 | -0.0091 | -0.0086 | -0.0081 | -0.0077 | -0.0072 | -0.0067 | -0.0062 | -0.0057 | -0.0052 | -0.0048 | -0.0043

MpumeyaHmne

1. BHaueHna Myi HaxonsaTCs Npy 3ameHe B Tabnvue Bxoga no § BXoA0M Mo N 1 o6paTHO; ANs 3TOro cnyyas 0603HayYeHns AaHbl B ckobkax.

2. AN NPOMEXYTOYUHbIX 3HAa4eHWA § u N BenuunHbl M xi 1 Myi cnepyeT NPMHUMATL MO IMHENHON MHTEPNONALMN.
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n(€) 3naveHus M xi n Myj npn §(nN) B pacYETHOM CEYEHNN NNUTbI XKECTKOTO NMOKPbLITUSA OT BO34ENCTBUL i—r0 Koneca
2.9 3 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4

1.6 -0.0089 -0.0085 -0.0081 -0.0077 -0.0072 -0.0067 -0.0063 -0.0058 -0.0054 -0.0049 -0.0045 -0.0041
1.7 -0.0083 -0.0080 -0.0076 -0.0072 -0.0068 -0.0063 -0.0059 -0.0055 -0.0051 -0.0046 -0.0042 -0.0039
1.8 -0.0078 -0.0074 -0.0071 -0.0067 -0.0063 -0.0059 -0.0055 -0.0051 -0.0048 -0.0044 -0.0040 -0.0036
1.9 -0.0072 -0.0069 -0.0066 -0.0063 -0.0059 -0.0056 -0.0052 -0.0048 -0.0044 -0.0041 -0.0037 -0.0034

2 -0.0067 -0.0064 -0.0061 -0.0058 -0.0055 -0.0052 -0.0048 -0.0045 -0.0041 -0.0038 -0.0035 -0.0032
21 -0.0062 -0.0060 -0.0057 -0.0054 -0.0051 -0.0048 -0.0045 -0.0042 -0.0039 -0.0035 -0.0032 -0.0029
2.2 -0.0057 -0.0055 -0.0053 -0.0050 -0.0047 -0.0044 -0.0042 -0.0039 -0.0036 -0.0033 -0.0030 -0.0027
23 -0.0053 -0.0051 -0.0049 -0.0046 -0.0044 -0.0041 -0.0038 -0.0036 -0.0033 -0.0030 -0.0028 -0.0025
24 -0.0048 -0.0047 -0.0045 -0.0043 -0.0040 -0.0038 -0.0035 -0.0033 -0.0030 -0.0028 -0.0025 -0.0023
25 -0.0044 -0.0043 -0.0041 -0.0039 -0.0037 -0.0035 -0.0032 -0.0030 -0.0028 -0.0026 -0.0023 -0.0021
26 -0.0041 -0.0039 -0.0038 -0.0036 -0.0034 -0.0032 -0.0030 -0.0028 -0.0025 -0.0023 -0.0021 -0.0019
2.7 -0.0037 -0.0036 -0.0034 -0.0033 -0.0031 -0.0029 -0.0027 -0.0025 -0.0023 -0.0021 -0.0019 -0.0017
2.8 -0.0034 -0.0033 -0.0031 -0.0030 -0.0028 -0.0026 -0.0025 -0.0023 -0.0021 -0.0019 -0.0018 -0.0016
29 -0.0031 -0.0030 -0.0028 -0.0027 -0.0025 -0.0024 -0.0022 -0.0021 -0.0019 -0.0017 -0.0016 -0.0014

3 -0.0028 -0.0027 -0.0026 -0.0024 -0.0023 -0.0022 -0.0020 -0.0019 -0.0017 -0.0016 -0.0014 -0.0013
3.1 -0.0025 -0.0024 -0.0023 -0.0022 -0.0021 -0.0020 -0.0018 -0.0017 -0.0015 -0.0014 -0.0013 -0.0011
3.2 -0.0023 -0.0022 -0.0021 -0.0020 -0.0019 -0.0018 -0.0016 -0.0015 -0.0014 -0.0013 -0.0011 -0.0010
33 -0.0020 -0.0020 -0.0019 -0.0018 -0.0017 -0.0016 -0.0015 -0.0013 -0.0012 -0.0011 -0.0010 -0.0009
3.4 -0.0018 -0.0018 -0.0017 -0.0016 -0.0015 -0.0014 -0.0013 -0.0012 -0.0011 -0.0010 -0.0009 -0.0008
3.5 -0.0016 -0.0016 -0.0015 -0.0014 -0.0013 -0.0012 -0.0012 -0.0011 -0.0010 -0.0009 -0.0008 -0.0007
3.6 -0.0015 -0.0014 -0.0013 -0.0013 -0.0012 -0.0011 -0.0010 -0.0009 -0.0008 -0.0008 -0.0007 -0.0006
3.7 -0.0013 -0.0013 -0.0012 -0.0011 -0.0010 -0.0010 -0.0009 -0.0008 -0.0007 -0.0007 -0.0006 -0.0005
3.8 -0.0012 -0.0011 -0.0011 -0.0010 -0.0009 -0.0009 -0.0008 -0.0007 -0.0006 -0.0006 -0.0005 -0.0004
3.9 -0.0010 -0.0010 -0.0009 -0.0009 -0.0008 -0.0007 -0.0007 -0.0006 -0.0005 -0.0005 -0.0004 -0.0004

4 -0.0009 -0.0009 -0.0008 -0.0008 -0.0007 -0.0006 -0.0006 -0.0005 -0.0005 -0.0004 -0.0003 -0.0003

MpumeyaHune

1. BHauyeHns Myi HaxoaaTcs nNpu 3ameHe B Tabnuue Bxoga no § BXOAOM MO N 1 06paTHO; ANd 3TOro criydas o603Ha4YeHnsa faHbl B CKOOKax.

2. ins npOMEXYTOYHbIX 3Ha4YeHWA § U N BennunHbl M xi 1 Myi cnepyeT NPMHUMATL NO IMHENHON MHTEPNONALMM.
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Tabnuuya 37 — KoadpmuneHT ycrnosuin paboTbl KECTKNX NMOKPbITHIA

AspofpomMHbie no- | KoadduupeHT ¥, ycnoeuin paboTsl ECTKNX NOKPbITWIA
KpbITWA npy pacnonoXeHMn aspoLpoMoB
cebepree 50° | wmexay 50°n43° [ roxHee 50°
AN rpynn y4acTkoB
A | BB| I A | BB I A |[B| I

ApMOBETOHHBIE 09|10 (1208|095 (1,15|080| 09 | 1,1
YKene3obeTOHHbIE €

HeHanpsiraeMol 10| 11 [13]095 |105]|125(090]| 10 |12
apmaTypow

PacueTHoe 4YMcno npunoXxeHuwin Harpyskn U crnepyet onpeaensitb
no dopmyne:

.
U=Yk,n,N,, (14)
i=1

rae n, - YNCNo OCel B pacYETHOW CXxeMe 3arpyxeHus;

N; - uucno npunoOXeHWn KOMECHOW Harpyskn 3a MPOEKTHbIA CPOK
akcnnyaTtauuun — 20 neT,

n; - 4nCno yuUTbIBaEMbIX TUNOB TPAHCNOPTHBIX CPEACTB;

k,, - K0OatbpunUneHT npuBeaeHNs, NPUHMMaeMbIi No rpadnky pucyHka 10
B 3aBWCMMOCTM OT OTHOLUEHUS PacYETHOW Harpy3ku Ha KOMeco i-ro

TPaHCMOPTHOrO CPeACTBa K MAKCUMAanbHOW pacyeTHOW Harpyske Ans

AaHHOIo NOKPbITUA Fd-
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Kn
1.0
01 /// |
//{
0.01 // \
0.001
0.7 0.75 0.8 0.85 0.9 095  F4,/Fmax

PucyHok 10 - pagpuk Onist onpedeneHusi KoaghgpuyueHma K,

7.2. PacyeT apMOBETOHHbBIX MOKPLITUA Ha YKPEMNEHHOM OCHOBa-
HUN. APMOBETOHHbIE MOKPBITUA Ha YKPEenneHHOM OCHOBaHUWM LOSTKHbI
YL, OBNETBOPATL CNEAYOLMM NpefenbHbIM COCTOAHUAM MO NPOYHOCTH:
- O HOCIIOWHbIE BapWaHTbl MOKPbITUA HA YKPENNEHHOM OCHOBaHWK:
m, <m,; (19)
- ABYXCINOWHbIE BapyaHTbl NOKPbLITUIA HA YKPENNEHHOM OCHOBaHWUW:

md,sup Smu,sup; (16)
My ing <My inf s

rae my - pacyeTHbIn U3rmbaloLWmMin MOMEHT B pacCMaTpUBaEMOM ceve-
HUW NAWUTBI NOKPLITUSA; M, - NPEeAENbHbIA U3rMbaroWwuin MOMEHT B pac-
CMaTPUBAEMOM  CEYEHWW  NAWUTbI  MOKPLITUS, My guns My oy U
My iups My, i - COOTBETCTBEHHO pacyeTHbIe U NpeAenbHbie narubatowue

MOMEHTbI BEPXHEro N HWXHEro crioes p,ByxcnoﬁHoro MOKPbITUA.
C uensio HeaonylweHusa nepepacxoja CTpouTesibHbIX Matepuanos
npenenbHble COCTOAHUA NO Ka)XaoMy CNOK AOITKHbI ObITb BbINONHEHbI C

TOMHOCTbBIO A0 5%:
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e="u"Md 400%<5%.

mll
PacuyeTHble 3HayeHna n3rmbarowmx MOMEHTOB Ha eUHULY LnpK-
Hbl Ce4YeHN apMobemOHHbIX 0OHOCMOUHBIX MOKPbIMUL Ha UCKYCCTBEH-
HOM OCHOBaHuW U3 Matepuanos, ANA KOTOPbIX HOPMUPOBAHO pacyeTHoe
COMPOTUBIIEHNE PACTSKEHUIO Npu U3rnbe (YKpenneHHOM OCHOBaHMMK),
cneayet onpeaenatb no dopmyne (17):

my=—2 _m
‘" B+B,

c,max'k'pv (17)
roe B - xecTKoCTb ceyeHna nnnTbl apMOBETOHHOrO NOKPbITUS OTHECEH-
Has K eauHULe WWPUHLI ee cedeHns, MH m2/n.m., paccuuTbiBAaEMasa no
popmyne (18):
3

B=0.085-E,-t°, (18)
rae t - TonwmHa apmoGeToHHoW nauTel;, E, - mopynb ynpyroctu Geto-
Ha;
B, - XeCTKOCTb YKpenneHHoro ocHosaHus, MH M2/n.Mm., paccunTbiBae-
mas no cgpopmyne (19):

3

B; =0.085-E; -t,”, (19)
rae t; - TONWMHA YKPENseHHOTo 0CHOBaHNA; E, - Moaynb ynpyrocTty yk-
pEensIEHHOro OCHOBaHWS, ApU Hann4nn HeCKONbKUX CNnoeB OCHOBaHNA UX
XKECTKOCTV CYMMMPYIOTCS;

m - MakCumarnbHbIA M3rnbaoWmin MOMEHT Apu uUeHTpanbHOM 3a-

Cc,max
rpyxeHun, MHM/M, BblUMCNAEMbIA KaK ANA OAHOCMONHON MAWTbLI XEeCT-
kocTblo B+ B, no chopmyne (12)

k - nepexopHblii Ko3duUMEHT OT n3rmbaroero MOMeHTa npu LUeH-
TpasfibHOM 3arpy>XEHMU K MOMEHTY NPU KPaeBOM 3arpyXeHuwn, npuHu-

MaeMbIi paBHbIM: AN apMOGGTOHHbIX I'IOKprTI/II7I CO CTbIKOBbIMW COoefun-
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HEHWUSMMN NN KOHCTPYKTUBHBIM KpaeBblM apMUpoBaHnem — 1,2; ans ap-
MOGETOHHbIX MOKPBITUNA, YCTpanmBaemblX 6e3 CTbIKOBbIX COEAWHEHWA ©
KpaeBoro apMuposaHus nnut —1.5;

p=1-0.167-6,; (20)
roe 0, - BenuuuHa, onpegensemas no rpaduky pucyHka 11 B 3aBucu-

B
MOCTY OT SHaUeHUs! ¥, = o~
f

0,

0,8

0,6

ol

0,2 ™~

0 50 100 Tb

PucyHok 11 - [pacbuk dnis onpedenerusi 6,

PacueTHble 3HayeHWUs M3rnbaroLwx MOMEHTOB Ha eAuHULY LWnpn-
Hbl cevyeHnss apmMobemoHHbIX O8yXCrOUHbIX MOKPbIMUU Ha WUCKYCCTBEH-
HOM OCHOBaHWU 13 MaTepuanos, AN KOTOPbIX HOPMUPOBAHO pacyeTHoe
COMPOTUBIIEHWE PacCTSXEHWIO Npu n3rube (YKpenneHHOM OCHOBaHWUW),
crneayet onpegensaTb No opMynam:

- ANA BEepPXHero croda ¢ CoBMeLLUEeHHbIMU WBaMu:
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m - Bsup
d, sup B

'mc,max'k"p! (21)

tot

- AN HWXHEro ¢nos ¢ CoBMeLeHHbIMU LWBaMK:

%. Mg o * k' P, (22)

tot

m,, =

- 4Ns BEpPXHEro cfiod ¢ HeCoBMELLEHHbIMU LUBaMU:

BSU
my sup = B e m; max 'k1 P (23)

tot
- ANnA HWXKHEro crod ¢ HecoBMmelweHHbIMU LLBAMW:

m — Bur m (24)

inf — B ", max »
tot

Tae m, ... - MakcumanbHbld usrubarowmii MomeHt, MHwm/n.m., npu

UeHTpanbHOM 3arpy>xeHuu, BblYMCNAEMbIA KaK AN OL4HOCNONHOW MAUTbI

XKECTKOCTbIO By, = By, + By + By,

rae B, B, B - XECTKOCTU BEPXHETO, HUXKHErO CMOEB MOKPbLITUA U NC-

sup? = inf ?
KYCCTBEHHOrO OCHOBaHMS, BbIYUCIIEHHbIE NO hopmynam (18) n (19);

k' - KO3(bULUMEHT, NPUHUMAEMbIA paBHbIM: 1.5 — NpU OTCYTCTBUU CTbl-
KOBbIX CO8AUHEHUN B BEPXHEM U HUXKHEM cnosax; 1.4 — npu yCTPOWUCTBE
CTbIKOBbIX COEAWHEHWA TONBKO B HUXHEM cnoe; 1.2 — npu yCTPOWCTBE
CTbIKOBbIX COEAMHEHNI B BEPXHEM W HUXKHEM CROAX UNU TONBbKO B BEPX-
HeM CIroe, HO C napamMeTpamu, NPUHATLIMA NO TOMLWWHE MOKPbITUSA, Bbl-
YUCINEHHOW NO CyMMAapHOW XeCTKOCTU CIOEB;

k, - KO3MMOULUEHT, YYNTbIBAKOWMA KOHLEHTpauuo m3rmbarwmx Mo-
MEHTOB B BEPXHEM CINOE ABYXCMNOWHOMO MOKPbLITUA Had Kpasmu 1 yrinamu
NAWT HUXHEro Cros, NpUHMMaeMsIv nNo Tabnuue 38;

L - koadpduumeHT, onpeaensemsii no opmyne (20) B 3aBUCMMOCTM OT

BENMUYWHBI ,, onpeaensemoii no rpacuky (PUCYHoK 11) npn 3Ha4YeHUaX

V-
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Binf + Bsup - .
p = ———— ANA NOKPbITUX C COBMELLEHHbIMY LBaMW;
Bf

B, _
Ve = —inf ANA NOKPbITUK C HECOBMELLIEHHbIMW LLBaMW.
f

Tabnunuya 38 — 3HayeHus koadduumenTta k,

Binf k Binf k

BsuP ’ Bsup '
0 1.2 4 2.00

0.15 1.04 5 2.25
1 1.25 6 2.50
2 1.50 7 2.75
3 75 8 3.00

MpepenbHble 3HaYeHWA M3rnbaloWMX MOMEHTOB Ha efuHWLY K-
PVHbI CeveHna apmMobemoHHbIX OOHOCTOUHbBIX MOKPbIMUL Ha WCKYCCT-
BEHHOM OCHOBaHWM W3 MaTepuanos, ANs KOTOPbIX HOPMUPOBAHO pac-
YeTHOe CONPOTUBIIEHME PACTXKEHUO Npu u3rnbe (YKpensneHHOM OCHO-
BaHuu), MH m/n.m., cnegyet onpeaenaTte No oopmyne:

tZ

mu=7c'Rtb'?'ku1 (25)

TAe 7. - k03(hULWNEHT ycnoBuin paboThl, NPUHUMAEMbIA No Tabnuue
37; Ry - pacueTHOe conpoTueneHmne npu narmbe 6eToHa NOKPLITUSI;
K, - KOaPOULIMEHT, YYNTLIBAIOWMIA YACTO MPUMOXKEHNA KONECHBIX Ha-

rpy3oK 3a NPOEKTHBIA CpoK CryXObl, NPUHUMAEMBIA paBHbiM 1.0 - npu
pacyeTe NOKPbITUA aBTOMOOMNBHBIX AOPOr, @ NPV NPOEKTUPOBaHUK MNo-

KpbITUIA a3pOAPOMOB paccyMTbiBaeMblil No opmyne (26):

ku=2—’g(6j, (26)

roe U - pacyeTHOe umncrno NPUMOXKEHWA Harpysku, onpejenseMoe no

topmyne (14).
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MpepenbHble 3Ha4YeHWs M3rMBarLWUX MOMEHTOB Ha €AUHULY LUK-
PVHbI CeYeHns apmMobemoHHbIX O8yXCrIOUHbIX MOKPbIMUL Ha WCKYCCT-
BEHHOM OCHOBaHWW W3 MaTepuanos, AN KOTOPbIX HOPMUPOBAHO pac-
YeTHOE COMPOTUBIIEHNE PaCTAXEHUIO Npu usrnbe (yKpenneHHOM OCHO-
BaHuu), MH m/n.m., cnegyet onpeaenaTte no dopmynam:

- NpeaenbHblA N3rmbatoLLMii MOMEHT B BEPXHEM CIOE [BYXCIIONHO-

ro NOKPbITUS onpeaensetca no dopmyne (23) ¢ xapaKkTepucTikamu

BEpPXHEero cnos:

tsupz .k

My sup = Ve,sup* Rtb,sup . T u (27)

- npegenbHbIA n3rnbarLwnin MOMEHT B HXKHEM Croe onpegenseT-
cA no dpopmyne (28):
2
tinf

My ing =Ve,int * Rtb,inf ' T . ku . km ' (28)

rae K, - Ko3MPULMEHT, yunTbIBAIOWWUIA TONWMNHY BEPXHErO CMOS U npu-
HUMaeMbI# no rpaduky pucyHka 12.
Ye,sup VI Ye,inf = KOIPDOULMEHT yCrIOBUIA paGoTbl COOTBETCTBEHHO BEPXHe-

ro N HNXKHEro cnos AByXCﬂOﬁHOFO NOKPbITUA.

km
1,30

1,25 e}

0,10 0,15 0,20 0,25 tsyp M
PucyHok 12 - pachuk Ons onpedenerust koaghguyuerma K,

PacueT apmaTtypHoi ceTku apMOBETOHHOrO MOKPLITUSA HajNeXuT

OCYLLECTBNATL CreayoLnM 06pasom:
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- OnpeAeneHne paccTOsHUA Mexay NPOAOINbHbIMU (paboyrmMm)
CTEPXKHAMM [, Mpy yCrnOBUM PACMONOXKEHUS KpaiHWX CTEPXHel Ha

rpaHyuax 30Hbl  ApPMUPOBAaHWS, PEKOMEHAYETCA BbINOMHATL MO
cneaytowei dpopmyne (29):

B
et (29)

raoe BS - WwupnHa 30Hbl apMupoBaHWA NNUTbl, onpejendemMas Kak

l

pasHuLa MeXay LUMPWHOW NAUTHI U YABOEHHBIM 3HAaYE€HWEM 3aLUTHOrO
cnos wea 2a=0.1 M, n - KONWYECTBO MpPOAONbHbIX (pabounx)
CTEPXXHEN apMaTypHON CETKH.

KonuuecTtBo crepxHen paboyen apmatypbl n gna BCel NnnUTbl
cnepyet onpefenATtb No Crneaywwei dopmyne ¢ OKpyrieHuem B
00/bLUYO CTOPOHY A0 LENoro sHauyeHus:

A

n=—2

Al

rae A,- nnowagb ce4eHns O4Horo cTepxHs paboueii apmaTtyphbl, M

A, - ofwas nnowaae CrepxHen pabouyeli apmatypbl CeTKu

apMOBETOHHOW NNUTbI:

M- A
A =100

rae u, - NPOLEHT apMupoBaHug, A,=t-B, - nnowagab NOnepevyHoro
CeYeHNs NNNTHI apMOBETOHHOTO MOKPLITUS, M2,

PacctosiHue mexay CTEpXHAMM NOMepevHoW apmaTtypbl CeTKu
apMOBETOHHOrO NOKPbITUA NMPUHUMAETCH NOCTOSAHHBIM K paBHO 0.4 M. B
criyyae AeneHus apMaTypHOM CeTKM Ha parmeHTbl AfMHa HaxsecTa
(parMeHToB B NPOAOMbLHOM HanpasneHuu AomkHa ObiTb He MeHee 30

HOMMHaNbHBIX AUAMETPOB CTEPXKHA paboyeii apmaTypebl.
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7.3. PacyeT MOHONUTHBIX XErne300eTOHHbIX MOKPbITUA  Ha
YKpPENnNeHHOM  OCHOBaHuW.  XKene3obeTOHHble  NOKPbITUA  Ha
YKPENNEeHHOM OCHOBaHWM AOSKHbl  YAOBNETBOPATb  CREAYHOLUM
npeAesbHbIM COCTOSHUAM:

- 10 MPOYHOCMU:

my,<m,, (30)

JaHHOe YCrnoBMe JOMKHO BbINOMHATLCA ANS KOHCTPYKLMMW MOKPbI-
TUA U YKPENIEHHOrO OCHOBAHUA, XapaKTEPUCTUKN YKPEMMEeHHOro OCHO-
BaHus nogbupatotcs Takum obpasom, 4ToObl obecneunTb paBeHCTBO
pacyeTHOro 1 npeaenbHOro nsrnbaroLmx MOMEHTOB;

- 110 pacKphbIMUuK0 MpPeuwuH:

e £0.3, (31)

rae d. - WupuHa packpbiTua TpewnH B pacC4eTHOM Ce4EeHUN, MM.

PacueTHoe 3HaueHne usrnbarowero MOMeHTa Ha eauHuULy Lnpu-

Hbl CEUEeHUs xes1e306eMmOoHHbIX I'lOKprmUlj Ha NCKyCCTBEHHOM OCHOBa-

HUM M3 MaTepuanos, AN KOTOPbIX HOPMMPOBAHO pacYeTHOE COMPOTUB-

JIEHNE pacTaXeHWI0 npu usrmbe (YKpenneHHOM OCHOBaHWW), cnegyet
onpepenaTb no opmyne:

my=me ,.-k-Ky, (32)

rae k - nepexopHblil KO3(MOUUMEHT OT M3rMbaloLero MomeHTa npu

LEHTPanbHOM 3arpyeHWn K MOMEHTY NpW KpaeBOM 3arpy:KeHuu, npu-

HUMaembli paBHbiM 1.15; k,, - k03(MULMEHT, YUNTBIBAIOLMWIA Hakonne-

HWe OCTaTOuYHbIX NpPorMboB B OCHOBaHMKU M3 martepvanos, He oGpabo-

TaHHbIX BSXKYLLUUMMW, Y NPUHUMAEMbIA paBHbIM 1.1.
Benuundy m, ., Npu pacvete Xeneso0eTOHHbIX MOHOMUTHLIX

NOKPbITUIA PeKOMEHAYeTCA onpeaensaTtb no dopmyne (12) B 3aBUCUMO-

CTU OT XeCTKOCTU, PacCYUTLIBAEMON C YUETOM napameTpoB apmMmaTypbl.
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HeCTKoCTb Xene3o6eTOHHbIX NMUT ONpeaenseTcs no opmMyne
(33):
B=5 e, (to - 5](% - x), (33)
Vs 3
rae E. - mogynb ynpyroctu apmatypsl, MIMa; A, _ nnowagb ceyeHus
PaCTAHYTON apMaTypbl Ha €AVHULY LWNPUHLI CEYEHNs NAUTbI, MYM.M.;
W, - KO3MULMEHT, yuyuTbiBalOWLMiA paboTy BETOHa Mexay TpeLyuHamm
B pacTSHYTOW 30He W MPWHUMAEMbIA paBHbIM NpU pacyeTe no
npoyHoctn 0,2, no packpbiTUio TpewwmH -1; £, - paboyas BbicoTa
ceyeHus (paccTosiHMe OT CXAaTol rpaHu CeYeHWs A0 LEHTpa TAXECTU
pacTaHyTon apmartypsbl) (PUCYHOK 13), M:
t,=t-t, -d/2,

d _ HOMUHaNbHbIA AUAMETP apMaTypHbIX CTEpPXHei, M; t,, _ TOMMHA

pr -

3aLLUTHOrO CIOSi, M; X - BbICOTa CXaTol 30Hbl GETOHA B CEYEHUN, M:
2
x=(—90+\/00 +2-00)-t0, (34)

E, v
roe ) =_S._c.ﬂ,
E, v,

W, - K0O3MOULMEHT, YyUNTbIBAIOLMIA HEPABHOMEPHOCTb pacnpeAeneHms
Aedopmaumin KpalHero BOMOKHa CKaToW 30HbI CeYEHUst Ha Y4YacTKe me-
XAY TpewmuHaMm u NnpuHuMaemMblin no Tabnuue 39 B 3aBUCUMOCTH OT OT-
HOWeHNs wara apmatypbl /| napannenbHoW paccmaTpuBaeMoMy ceve-
HUIO, K TONLYMHE NNuTbI t;

Tabnunuya 39— 3HaueHne koapdurumeHTa l//c

/

)

0,5 0,75 1 1,25 1,5 n 6onee

s

~ ‘

S

0,79 0,67 0,59 0,53 0,48
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K - xoatuumeHT apMnpoBaHus, M= t_s
0

3HayeHue BenuuuHbI Lara apmMaTtypbl ls, napanneanoﬁ paccmaTpm-

BAeMOMY CEUYEHMI0 PEKOMEHAYETCS YCTaHABNMUBaTbL Mo YopMyne:

A z-d?

g Ru b=im
bxRu s

7 - ;l—

N\

000
L
HeliTpanbHas ocb 9

HeiTpansHas ocb N| =
a

O A S T
: T

T /s
">~ NpoponbHas apMaTypa \\43"

7 — nneyo usaubaroujezo momerma, Ry, — conpomusnenue 6emo-
Ha.
PucyHok 13 - PacyemHas cxema xene306emoHH020 MOKpbIimusi

MpepenbHoe 3HaveHve WU3rnbGaloLero MOMEHTa Ha €JUHULY LUK-
PVIHBI CEYEHNSA XKee306eMmOHHbIX MOKPbIMUL Ha UCKYCCTBEHHOM OCHO-
BaHUW U3 MaTepuanos, ANSA KOTOpbIX HOPMWPOBAHO pacyYeTHOE COMpo-
TUBMEHME paCTAXEHMO Npu un3rmbe (ykpensneHHoMm ocHoBaHuu), MH
M/M.M., CneayeT onpeaensaTb no ctopmyne (35):

mu=7c-As-Rs-(to-§), (35)

rae Rs - pvaeTHoe COI‘IpOTVIBI‘IeHI/Ie apMaTtypbl pacTaXeHUHo, Mna,
PacueTt >Kene306€TOHHbIX MOHOMNTHbIX I'IOKprTI/II7I Ha MCKyCCTBeH'
HOM OCHOBaHWWN N3 Matepuanos, Ans KOTOple HOpMI/IpOBaHO pac4yeTHoe
COMPOTUBIEHME PACTSKEHMIO NPY N3rnBe (YKPENnneHHOM OCHOBaHMM) 3a-
Kn4vaeTcqa B I'IOAGOpe TONLWMWHbI preI‘IJ‘IeHHOFO OCHOBaHuA npun 3ajaH-
HOIA BEMMUMHE TOMLLUMHbI Xene3o6eToHa, NpN KOTOPOit BLINONHAETCS yC-

NioBMe NpoYHOCTN my =m, .
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PacueT pekomeHAyeTCsi MPOM3BOAUTL B CReAylolWweM MNopAaake.
CHavana BbINONMHAETCA OnpeferneHne pacyeTHOro W NpeaenbHOro Mo-
MEHTOB >Kene3o0eTOHHOro NOKpbITUA 6e3 WCKYCCTBEHHOrO OCHOBAaHUSA
(32), (35) n nposepsieTca ycnosue npoyHoctu (30). Ecnu 3to ycnosue
BbINOMHAETCS, YKPEnnseMmoe OCHOBaHuA He TpebyeTcs.

Mpn HeBbINONHEHUU ycnoBUs NpoyvHocTU (30) BbluMCnAETCA Tpe-
OyeMblli MakCUManbHbIA U3rMGaloWmMii MOMEHT MpU LEHTParibHOM 3a-
rPYX€HWUM NAWTbI M3 YCNOBUA paBEHCTBa PacyeTHOro U NpefenbHoro us-
rmbaroWwmnx MOMEHTOB:

mc,max,d = % .
N
Cneayowmm aTanom pacyerta SBnseTcs onpeaeneHue Tpebyemon

YNPYroi XapakTepucTUkU NAUTbI Iy, NPU KOTOPOI BbINOSHSIETCS YCIIOBUE
m, = m,. OnpegeneHne BeNWUMHbI /; CReAyeT BbINOMHATL MO HOMO-

rpamMmam (pUCyHoK 14-21).

TpeGyemoe 3HaueHue koagduumeHTa nocrenn K.y, Npu KOTOPOM

[LOCTUraeTCsl PaBeHCTBO PAaCYETHOro U MpegenbHoro UsrnGarowmx mo-
MEHTOB, onpeaenseTcs no opmyre:
B
—4.
lg

OnpegeneHve 3KBUBANEHTHOrO MOAyNA AedopMauun WUCKyCCT-
BEHHOr0 OCHOBaHUS BbIMWUCNAETCS MO OopMyne:

E,=18-1,-ky, .
a 3KBMBANEHTHbIA MOAYNb AedopMaL OCHOBAHWS, BKAOYaoLLe-

ksd =

ro Cnou 13 maTtepuarnos, 4NA KOTOPbIX HE HOPMWPOBaHO pacyeTHoOe Co-
NPOTUBIIEHWE PaCTAXEHWIO NpU u3rnbe, n rpyHT, OnNpeLenseTca cne-
ayrowm obpasom:

E,=18-1-k,, -
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KPA3-65055

2122

KAMA3-55102

KPA3-6133M6
i

w 19 miniondaiedex nolAduk emHeneHe sowaAgad |

0.025

Tpebyemoe 3Havenme My .., 4, MH m/n.m.

PucyHok 15 - Homoepamma Ons onpedeneHus [, Ons asmomobu-

ned
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W ‘laLmuu mintondeiedex nolAduA snHeneHe sowaAged |

Tpebyemoe 3HaueHne M .. o, MH m/n.m.

PucyHok 18 - Homoepamma Ons onpedeneHus [, 0ns omevyecm-

8EHHbIX camMosiemos
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w ‘laLmuu mintondeiedex nolAduk snmHeneHe soweaAgad |
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Tpebyemoe 3HadeHne M, ... 4. MH m/m.m.

PucyHok 19 - Homoepamma Ons onpedeneHus [y 0ns omedyecm-

8E@HHbIX camosiemos
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Mo Homorpamme pucyHka 22 onpepenseTcs OTHOLWEeHue & B 3a-

f
BUCUMOCTMW OT OTHOLLEHUIA:

E, E, E, E

—c [

E, 18-1,k, "E, 18-k,
BbluucnseTcs ycnosHbeli AMaMeTp Kpyra nepegaqu Harpysku ot
NAWTBI NOKPbLITUSA K UCKYCCTBEHHOMY OCHOBaHUIo D, :
D, =251, kg,
e kg - KOIMULIMEHT, onpedensiemMblil B 3aBUCUMOCTU OT OTHOLLEHUS
paguyca R, kpyra, paBHOBENUKOrO Nrowaaun otTneyaTka koneca onopsl
BO3AYLUHOrO CyAHA K YNpyroi XapakTepucTuke ninTsl /, no tabnuue 40.

Tabnuua 40 — 3HaueHue koahpuruneHTa k,,

0,1 1,042 06 1,300
0.2 1,095 07 1,363
03 1,140 08 1,430
0,4 1,190 0,9 1,500
05 1,240 1,0 1,580

TonwmHa UCKYCCTBEHHOrO YKpenneHHOro OCHOBaHWUSA tf, npu Ko-

TOPOW AOCTUraETCs PABEHCTBO NPEeAEsbHOTO U PACHETHOTO U3rnbaroLwmx
MOMEHTOB ornpegensercs no gopmyne;
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c

* 1,8 lgksg

PucyHok 22 - Homozpamma 0ns onpedeneHust OMHOWEHUs b,
f
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Mpu pacyeTe no npegenbHOMy COCTOSHWIO (31) WWpWUHA pacKpbl-
TMS TPELUMH B PaCYETHOM CeYEHUU xene3obeTOHHOW NnuTbl onpejens-
eTca no opmyne (36):

a,,, =1000- Z— -a,, (36)

s

r4e o, - BeNMUYMHA HanpshKeHus B pacTsaHyTon apmatype, MMa:

my

A, (t,, - g)

rAe a, - pacCcrtosiHue Mmexay TpewnHamu, m:

o, = (37)

my - pacyeTHblii MOMEHT B paccMaTpuBaeMOM CEYEHUM NpU napameT-
pax Ky, =Ky, [=ly, ky=1.0 n y, =1.0:

X - BblCOTa CXXaToW 30HbI CeYeHUs, paccynuTaHHas npu Wy = 1.0;

rae U, - nepumeTp ceueHWs apmatypbl, NPUXOAALLEACS Ha eauHnLy
LWNPUHDBI CeveHna NInTbl, M;

1, - KO3OMULMEHT, NPUHUMAEMbIA PaBHbIM: AN CTEPXHEBOW apmaTypbl
nepuoguyeckoro npocuns — 0.7; ANs CBapHbIX CETOK U3 XOnogHoae-
hopmupyemon nposonoku — 1.25;

k. - k03buumeHT, onpegensemblii No dopmyne:
t’-E,

k =
3.5.As-(t,,—5]-5s
3

-2. (39)

[

PacueT apmaTypHbIX CETOK KapKacoB HaANeXWT BbIMOMHATH MO
dopmyne (29) npu 3TOM 3HAYEHUA 30H M NPOLIEHTOB apMUpPOBaHWUA Ha-

3HayaloTCA No AaHHbIM Tabnuub! 31 1 pucyHka 8.
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8. Pacuer Ha MOPO30YCTOMUYMBOCTb MOHOJIUTHbIX
apMMPOBaHHbLIX  LIeMEHTOGETOHHLIX  MOKPLITMIA  gopor u

aldpoapoMoOB Ha yKpenyieHHbIX OCHOBaHUAX

PacueTHble 3HauUeHWs BEpPTUKaNbHbIX AeopMaLnii paBHOMEPHOro

My4eHWs OCHOBaHWUsI S; B NEPUOA IKCMSyaTauuy NOKPLITUA HE AOMKHbI
NpesbIlWaTh NPEAENbHbIX 3HaYeHUN S,

S, <S,, (40)
rae S; - paBHOMepHas fedopmauuns ny4YeHns NOBEPXHOCTU FPYHTOBOTO

OCHOBaHUS;

S, - NpeAenbHOE 3HauYeHUe BepTUKanbHOW Aedopmaumn nyyeHus, npu-

HUMaemoe no Tabnuue 41.

Tabnuuya 41 - lMpegenbHoe 3HaYeHWE BepTUKaNbHON Aedopmauuu
nyyeHus

MpepenbHble 3Ha-
YeHVsi BepTuKanb-
Twn nokpbITUS HbIX Aedopmaumi

ocHoeaHus S, M

ApPMOBETOHHbIE U Xene300eToHHbIe MOKPLITUA aBTOMO- 0.04
OUNbHLIX Jopor '

ApMOBETOHHBIE 1 Xene306EeTOHHbIE MOKPbLITUS B3METHO- 0.02
MocafoYHbIX MONOC a3poapPoMoB '

ApMOBEeTOHHbIE U Xene306eTOHHbIE MOKPbLITUS MarucT-
parnbHbIX PYNEXHBIX LOPOXKEK a3POAPOMOB

0.03

ApMOBETOHHBIE 1 XeNe306eTOHHbIE MOKPBITUA PYNEXHBIX 0.04
LOPOXEK, MEPPOHOB, MECT CTOSIHOK U Ap. :

Ans BbinonHeHus ycnosusa (40) cnegyeT npegycMmaTpuBath:
- MOHWXEHUe YPOBHSA NOA3EMHbIX BOJ;
- YCTPOWCTBO B OCHOBaHWW CTabWUNbHOrO CNOS M3 HEMYyYWHUCTbIX

mMaTepuanos C NpUMEHeHUeEM B OTAENbHbIX Cny4asax Tennousonnpyro-
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WMX MaTepranos ANA YMEHbLUEHNUSA rNyOuHbBI MPOMep3aHnUs MyYMHNCTO-
ro rpyHTa;

- MeponpusATUA MO YMEHbBLUEHUIO MYYMHUCTOCTU FPYHTOB OCHOBA-
HUsA nytem o6paboTkmn nx Ha pacyeTHyto rmybuny conamu (NaCl, CaCl2,
MgCI2 v gp.), noHmxaowumy TeMnepaTypy 3aMmep3aHns, opraHnyeckun-
MU I MWHEpamnbHbIMW BSXYLUMMUK, a@ TakkKe NyTemM 31eKTPOXMMUYECKON
o6paboTku.

BosBblleHWe NOBEPXHOCTU MOKPbLITUA Haj pacveTHbIM YPOBHEM
NOA3EMHbIX BOA AOIMKHO ObITb HE MEHee YCTaHOBNEHHOro B Tabnuue 42.

Tabnuya 42 - MnHMManbHOE BO3BbILLEHE NOBEPXHOCTN MOKPLITUS, M,
Hag YPOBHEM NOA3EMHbIX BOA B AOPOXKHO-KNMMMATUYECKUX 30HAX

MwuHuManbHoe BO3BbILLEHWE NOBEPXHOCTN No-

prHT OCHOBaHUS (HackInu) KpbITUA, M, HaZ YPOBHEM NOA3EMHbIX BOA B

A OPOXHO-KNMUMATUYECKNX 30HaX

1l 111 IV \'

[Mecok cpeaHen KpynHOCTH 1.1 0.9 0.8 0.7

Mecok menkui, cynecs 1.6 1.2 11 1.0

NWHa, CyrmMHOK, NEecok W cynech 23 1.8 1.5 1.3
nbineearble

B cnydae, korga BbINONHEHME HAaCTOALWMX TPeOOBaAHWUIA TEXHUKO-
3KOHOMUYECKN HelenecoobpasHo, B rPYHTOBOM OCHOBaHWW, COOpYXae-
mom Bo Il u Il BOPOXKHO-KNMMaTUYECKUX 30HaX, CnegyeT ycTpamBatb Ka-
nunnaponpepbiBaowne, a B IV n V JOpOXHO-KIIMMATUYECKUX 30HAX -
rMAPOU30NMPYIOLLME NPOCIONKN, BEPX KOTOPbIX AOMKEH pacnonaraTbCca
Ha pacCTOAHWW OT NMOBEPXHOCTW NOKPbITUA He MeHee 0.9 m ana Il u Il
30H 1 0.75 M - gnsa IV n V 30H. H13 npocnoek omKeH OTCTOSATb OT ropu-
30HTa NOA3EMHbBIX BOJ, HE MeHee yeM Ha 0.2 M.

3HaveHvne pecbopmaumyM MyyeHWs OCHOBaHWS S;, M, COrMacHo

pacyeTHOW cxeme pucyHka 23, criegyeT onpeaenaTb no opmyne (41):
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n
S =H1mz1kf1+%Himzi(kﬁ_kf(i—ﬁ)v (41)
iz

rae H; - BbicoTa Npomep3atoLero crnosi 0CHOBaHWSA 3a BblYETOM CIIOEB,
nexatlux Bbilwe i-ro cnos, m;
m,; - KO3(MULMEHT, YyUMTLIBAIOLNA CHUXKEHNE UHTEHCMBHOCTM NyYeHUs

no rny6uHe n onpeaensemMblit No rpaduky pucyHka 24 B 3aBUCUMOCTU OT

H;
OTHOLWEeHNA —;
Hf

H, - BbICOTa NPOMOPOXEHHOW TOMNLLM NOKPLITUA U OCHOBaHUSA, M;

k; - k03(pPULIMEHT MOPO3HOrO NyYeHWs i-ro crnos, NpUHUMaeMblid No

Tabnuue 43.
MokpbITre { |||||||||||||
e e e e
NekyccTBeHHOE RSN S
OCHOBaHMe MARELAESEL A
=  k, ST

EcTecTBeHHoe N o T
OCHOBaHuWe K T

fi r

kfn It

UsoTepma /

HaYana ny4yeHunA

PucyHok 23 - PacuemHasi cxema K onpedeneruro k,
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1.0

0.8 /

/

0.6 S
//

//

0.4

0 0.2 0.4 0.6 0.8 HilHr
PucyHok 24 - pagpuk Ons1 onpedeneHus m,

Tabnunya 43 — 3HavyeHus koadpprLumeHTa MOPO3HOro NyyeHus

KoaddpumumeHT MoposHoro ny-
yeHust Ky npu Tune ruaporeo-
Twn rpyHTa o
TOTMYECKNX YCIOBUNA
1 2 3
Mecku:
rpaBenucTble 0 0 0.01
KpynHble 0 0.01 0.02
cpeaHen KpynHOCTU 0 0.01 0.03
MEnNKMe C COoAEpXKaHne 4actuu, pasme-
pom meHee 0.05 MM, %:
no 2 0 0.01 0.03
cB. 28015 0.01 0.02 0.04
nbinesarsle 0.02 0.05 0.10
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npodomkeHue mabnuuyp! 43

KoathdmumeHT MOpo3Horo ny-
yeHus K; npu Tvne ruaporeo-

Twn rpyHTa 8
NOMMYECKNX YCNOBUA
1 2 3
Cynecu:
C coaepaHMem necyaHblX YacTuu,
pasmepom oT 0.25 no 0.05 mm, %:
20 n MeHee 0.01 0.03 0.10
cB. 20 0.03 0.05 0.12
nblnesarble 0.04 0.08 0.20
CyrnunHKu:
C coaepxaHneMm rMUHUCTbIX Yactul, %:
ot 10 no 20 0.02 0.04 0.12
cB. 20 o 30 0.03 0.05 0.14
nblnesarble 0.04 0.06 0.20
muHa 0.03 0.05 0.10
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MpunoxeHue A
Mpumepbl pacyeTa MOHOMMUTHBIX apPMUPOBaHHbIX LLEMEHTOGETOHHbIX

NOKPbITUI JOPOT U a3pPOAPOMOB Ha YKPEMNeHHbIX OCHOBaHUAX

A1 Tpumep pacyeTa OJLHOCMONHOTO apMOBETOHHOTO MOKpPbITUS
aBTOMOOWNMBHOW [JOPOMA Ha YKPENMEeHHOM OCHOBAHWM Ha HOPMATUBHYIO

Harpysky

McxoaHble AaHHbIE K pacyeTy:

- pacyeTHas Harpyaka — AK;

- KaTeropns aBTomobuneHon goporu | A;

- XapaKTepucTuka paiioHa npoektuposanus: |l K3, 50° C.LLI., Tun ma-

poreonorn4yeckmnx yCJ'IOBI/II7I - 1, FPYHT €CTECTBEHHOIO OCHOBaHUA — CYINMHOK C
K, =50MH /m*.

KoHCTpyuposaHue.
Ha ocHoBaHUM onbiTa NPOEKTUPOBAHUS NOLOOHBIX KOHCTPYKUMIA NPUHK-
Maem CNeAyroLMn KOHCTPYKTUBHbIA BapuaHT apmMoOOGEeTOHHOro MOKPbITUS Ha

YKpenneHHOM OCHOBaHUK:

ApmMOGETOHHOE NOKPbITUE:

By, =4.0;E,=3.24- 10* Mfa; R, =3.43Mlla; t=0.19m
(6€3 CTbIKOBbIX COEAVHEHWI N0 KOHTYPY)
McKyccTBEHHOE OCHOBaHMWE 13 NeckoLeMeHTa:
E=2900MIfla; t, = 0.22m

OcHoBaHVe 13 NnecyaHo-rpaBmMinHON CMEeCK:

K, =280 M1 .4 _0.35m
M

EcTtecTBEHHOE CYrMMHUCTOE OCHOBaHUE:

K,=50 2
M

PacyeT npuHATOro BaprvaHTa KOHCTPYKLIMN NOKPbITUA Ha MPOYHOCTb:

1. OnpegeneHne pacyeTHbIX KOAPPULIMEHTOB:

- nepexopHoin k =1.5;
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- YUMTBIBAIOLMI UNCIIO NPUSIOKEHWIA KonecHbIX Harpysok K, =1.0;

X

y

N \(XFO; y==1.90)

Re

1
PucyHok A.1 - PacyemHasi cxema npusiioXeHusi Haepysku: O8uxeHue
g8donb ocu X

2. Pacuet akB/MBaneHTHOro KoaduuMeHTa NocTenu:

K, +K, a,+K; a,
=—1 £ £ —=80.3705
T+a, +a,

.
M’

se

0.5[1.6Dr - (t,+1t,)F
= =6.5731;
%= . (1.6Dr-0.5¢,)

D,=32m,t,=0,a,=0.
3. OnpepenexHne pacyeTHOro n3rmbaioLero MoMeHTa:
- XXE€CTKOCTb apMOGETOHHON NANTHI
B=0.085-E, = 18.8897M;
nm.
- JKECTKOCTb YKPENNsAeMoro OCHOBaHWS

2
B,=0.085-E, -1, =2.6247 1 M,
n.m.

- CyMMapHas XeCTKOCTb
MH-m?

B+B,=21.5144—" .
nm.
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- ynpyrasa Xxapaktepuctmka nianTbl:

l=4/¥=0.7193 M;

- AMHaMnyeckasa Harpy3ka oT O4HOro koneca:

Fy;=0.07475 MH ;

- AaBneHune B LUNHE:!

p,=0.6Ma;

- pagunyc Kpyra, papHOBEJTIMKOro nrnowjaan oTnevyatka Koneca:
Fq

7 P,

R, = =0.19914 m;

- napameTp a
a= &= 0.27685 ;
[
- €AVHWUYHBIN U3rMBalLWUA MOMEHT OT AENCTBUS Koneca, LeHTp oTne-
yaTKa KOTOPOro COBMaAaeT C PACYETHbIM CeYEHUEM:
m,=0.17711,;
- CyMMa eAVHNYHbIX U3rnbaloLmx MOMEHTOB, CO3aBaEMbIX AENCTBUEM

Konec, pacnorioXXeHHbIX 3a npeaenamn pacyeTHOro Ce4YeHusd:

LleKapTOoBbl KO- | NpUBELEHHbIE KOOPAKU- |  eAnHWNYHBIE U3rnbaro-
Ne kone- opavHaThI HaTbl LLIME MOMEHTBI
c Yi X &=yl | mi=x/1 m,; m,;
2 1.90 0 2.641 0 -0.0179 0.0047
CyMMa eANHUYHBIX U3rdatoLLMX MOMEHTOB - 0.0047

4

MaKCMMarbHOe 3HajeH1e CyMMbl 3\ MM, ; 0.0047
2

- MakcuManbHbI U3rmbaroLnii MOMEHT NPU LIEHTPAaNIbHOM 3arpy>XeHum
NNNTbI:

MH-m
n.m.

2 2
Me,max = Fy - (m, + maX(Z m,,Yy m, D =0.01359
i=2 i=2
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- KO3PPULMEHT p, NpU ¥,=7.1968 n 6, =0.552:
p=1-0.167-6,=0.9078;
- pacueTHOE 3HaYEHNE N3rMGaloLLEro MOMEHTa

B MH -m
my=——m k p =0.01625 ;
d B+ Bf c,maxX P nm.

4. OnpepeneHue nNpeaenbHOro nsrmbatoLero MoMeHTa:

2
m,=y.R, %Ku ~0.01651 MH-M

3. OnpeaeneHne npoueHTa HeLoHanpPXKEHNS:

e=Tu"Md 100% =1.58 <5% .

u
3aKMoYeHne: NPOYHOCTE KOHCTPYKLMW MOKpbITUA oBecnevyeHa.

PacyeT NpUHATOro BapuaHTa KOHCTPYKLUWW MOKPbITUA HA MOPO30YCTON-

YMBOCTb NPY BbICOTE NPOMOPOXEHHON ToNLum H; =1.4 m.

1. OnpegeneHune pacyeTHbIX KO3MPULIMEHTOB:

- My4YeHWs AN rPYHTOB ecTecTBeHHoro ocHosaHusk,=0.03, ans oc-
TaslbHbIX MaTepmarnos NOKpbITUA 1 OCHOBaHUS Ky =0;

- YYUTBIBAOLLMIA UHTEHCUBHOCTD CHYDKEHUS NyYeHMS NO rnybuHe

H, 1.4-0.19-0.22-0.35
H, 1.4

m,,=0.57.

=0.457 ;

2. OnpegerneHne pacyeTHOro 3HauYeHus fedopmanmu NyyeHus OCHoBa-

HWS
S;=H,m_ k;;=(1.4-0.19-0.22-0.35)-0.57 - 0.03=0.011 m.
3aknioyeHme: MOpPO30YCTOMUMBOCTD KOHCTPYKUMW MOKPbITUA obecnede-
Ha, Takkak S;=0.011<S,=0.02.

Pacuet agmaTvaoﬁ CeTKWN ANA NPUHATOro BapuaHTa NOKPbITUA.

1. icxofHble faHHble K pacueTy:
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- NPOLIEHT NpoAorIbHOrO apMupoBaHus u, =0.10%;
- TUN apmarTypbl: CTEPXHEBAA ropsuekaraHasi NepuoMUeckoro npocu-
na A300 (A-ll), E,=2-10° MMa, R,=270Mla, HOMMWHamNbHLIA JuameTp

crepxHa d=8 mm, nnowjase ceueHus oaHoro ctepxxHs A, =5.026 - 107° w?

- Nnowaab NONEPEYHOro CeYEHUs NNMTbl apMOBETOHHOTO NOKPLITUS NPU
LUMpUHE 30HbI apmMupoBanung B, =7.5-2-0.05=7.4 m:
A,=t-B,=0.19-7.4=1.406 »*,

- Nnowagb BCEX CTEPXKHEN NMPOAOIIEHON apMaTypbl Ha NAUTY:

o=t e _1.406.10° w2
100

- KOJIMYECTBO CTEPXKHEI NPOJONbHON apMaTypbl:

A
n=A—s”=27.97z28;

1

- paccTtodaHne mexay npoaosibHbIMU CTEPXHAMW!

B
l,=Bs
* n-1

=0.27 w;

- PacCTOsHUE MEeXAy NONepeyHbIMU CTEPNHAMN KOHCTPYKTUBHOE — 0.4

MpuHUMaeTcs ceTka U3 apmaTypHon crtanu knacca A300 (A-Il) ¢ ana-

METPOM CTEPXKHEN 8 MM 1 ¢ a4yernkon 0.27x0.40 m.

A2 Tlpumep pacyeTa OLHOCMONHOTO apMOBETOHHOIO MOKPbITUSA

aBTOMOOWIbHON AOporu Ha ykpenneHHOM OCHOBaHUN.

McxopHble AaHHble K pacyeTy:

- pacuyeTHas Harpy3ka — ceaenbHbid Taray lveco-Eurotrakker
MP720E42TH,;

- KaTeropns aBTomoOunbHOW goporu | A;

- XapaKTepucTuka paiioHa npoektuposanus: Il K3, 50° C.LL., Tun ma-

pOreosniorMyecknx yCnoBuii — 1, rpyHT ECTECTBEHHOMO OCHOBaHWUS — CYTTIMHOK C

K,=50MH /m°.
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KoHcTpyupoBsaHue.
Ha ocHoBaHUM onbiTa NPOEKTUPOBaHUA NOAOOHBIX KOHCTPYKLUMIA NPUHK-

MaeMm CreayloLuin KOHCTPYKTUBHbIA BapuaHT apMOGETOHHOrO MOKPbITUS Ha
YKpenneHHOM OCHOBaHUU:

ApMOBETOHHOE NOKPbITUE:
B, =4.0,E,=3.24.- 10* Mfa; Ry, =3.43Mlla; t=0.23m
(6€3 CTbIKOBbIX COEAVHEHWUI MO KOHTYPY)

WckyccTBEHHOE OCHOBaHME W3 NeckoLeMeHTa:
E=2900Mrla; t; =0.25m

OcHoBaHne u3 necyaHo-rpaBUNHON CMECHU:
K., =280 M—I;’;t, =0.35m
M

EcTecTBeHHOE CYrnMMHUCTOE OCHOBaHUE:

K, -50MH
M

PacyeT npuHATOro BapuaHTa KOHCTPYKLIMW MOKPLITUA HA NPOYHOCTD:
1. OnpepeneHne pacyeTHbIX KO3PPULIMEHTOB:
- nepexofHbin k =1.5;

- YUNTbIBAKOLUMIA YUCIO NPUMNOXKEHNIA KonecHbIX Harpy3ok K, =1.0;

X

=0)

\n

\ (x=1.38; ys=0.219)
n
w

2.042) m\n(Xa=1.38; y=2.042)
o

2.27) \"\ (x:=1.38; yi=2.27)

1.38; ys

(X4

F7

4 3

>

& y

o

|L [L |L

> > >

g T %

Fi¥ Fp Z Fs5& Fs
R (¥ yavi

1 2 5 6

PucyHok A.2 - PacyemHasi cxema fpUOXeHUsi Haepy3ku: OsuxeHue
edonb ocu X
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2. Pacyet 3kBMBaNEeHTHOro koadULMEHTa NOCTENM:

K, +K; o, +Kg
Se= S1 52 2 33 3 =80'3705w'
1+a2 + a3 M
_0.5[1.6Dr—(t,+t,)f =6.5731;

%= ,(1.6Dr - 0.5t,)

D, =3.2m,t,=0,a,=0.
3. OnpepaeneHne pacyeTHOro u3rnbaroLero MoMeHTa:

- XXE€CTKOCTb apMOOETOHHOW MANTbI

2
B=0.085-E, -t° =33.5079 MM
n.m.

- XKECTKOCTb yKpennaemoro ocCHoBaHunsa

2
B,=0.085-E, -t,° =3,8516MH—M;
nm.

- CyMMapHas KeCTKOCTb

2
B+B,=37.3505 MH-M_.
n.m.

- yrpyras xapaktepucTuka nnutbl

/= 4fﬂ ~0.8257 m:
Kse

- ANHaMmnyeckaqa Harpy3ka oT 0O4HOro koneca

F,= 0.04781 MH ;

- AaBrneHue B LLUNHE!:

p, =0.85Ma;

- pagunyc Kpyra, paBHOBENUKOro nrnowagn otnevatka koneca
Fd

7P,

R=

e

=0.13381 m;

- napameTp @

0:=Ele—=0.1338;
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- €AVHWYHBIN N3rmbarLnii MOMEHT OT AEWCTBMSA KOmeca, LEHTp oTne-
YyaTKka KOTOpOro CoBnajaeT C pacyeTHbIM CEYEHMEM

m,=0.16205;

- €AVHWYHBIA N3rnbatoWmnin MOMEHT OT AENCTBUSA Koneca, LUEeHTp oTne-
YyaTKa KOTOpOro COBNajaeT C PacCYETHbIM CEYEHMEM

- CyMMa €ANHNYHbIX N3rnbatoLyMX MOMEHTOB, CO3AaBaeMblX 4ENCTBUEM

Konec, pacnosioXXeHHbIX 3a npeaenamn pac4eTHOro Ce4eHuA,

[eKapToBbl KO- | NMpYBEAEHHbIE KOOPAKN- |  eAWHWYHbIE n3rnbato-
Ne kone- opAvHaTh! HaTbl Le MOMEHTBI
e Vi X; Si=yill | m=x/1 my; m,
2 0.219 0 0.2652 0 0.1025 0.1679
3 0219 | 1.38 0.2652 1.6713 0.0201 -0.0191
4 0 1.38 0 1.6713 0.0217 -0.0199
5 2.042 0 2.4730 0 -0.0192 0.0063
6 2.261 0 27383 0 -0.0171 0.0039
7 2.261 1.38 2.7383 1.6713 -0.0090 -0.0025
8 2.042 1.38 2.4730 1.6713 -0.0095 -0.0030
CyMMa eANHNYHbIX N3rmbaroLLmx MOMEHTOB 0.1443 0.1781
MakcMmarnbHoe 3Ha4YeHne CyMMmbI élﬁx(y),- 0.1781
2

- MakcymarsbHbI U3rmBaloLnic MOMEHT NPU LIEHTPanNbHOM 3arpy>XeHuu

NNATbL:

8 8 .
Mg max = Fd ' (m1 + max(z mx’_, Z ﬁy, J) =0.019343 MH - m ;
i=2 i=2

- KO3PPUUMEHT P, Npy ¥, =8.6998 n @, = 0.507
p=1-0.167-6,=0.915:
- pacyeTHOe 3HauYeHne M3rnbarloLero MOMeHTa

B MH - m
m,=——m k p =0.02382
d B+ Bf ¢,max P

4. OnpegeneHve npejenbHOro n3rnbaroLero MoMeHTa:
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2
m, =y.R, LK, =0.02419 MH-M.
u c'‘tb 6 u .M.

3. Onpep,eneHme ApoLUEHTa HeAOHaNPAXeHNA:

e="u=Md 400% -1.53<5% .

u
3aKNOYEHNE: NPOYHOCTb KOHCTPYKLIMM NOKPbITUA oBecneyeHa.

PacyeT NpUHATOro BapmaHTa KOHCTPYKLMWN MOKPbITUS Ha MOPO30YCTON-

4MBOCTb MPU BLICOTE NPOMOPOXEHHON Tonum H,=1.4 m:

1. OnpepeneHne pacyeTHbIX KOIPPULIMEHTOB:

- My4YeHWsi ANs TPYHTOB ecTecTBeHHoro ocHoBaHusk,=0.03, ans oc-
TanbHbIX MAaTePUanoB NOKPbITUA U ocHoBaHWUS Ky, =0;

- YUUTbIBAIOLMA UHTEHCUBHOCTb CHMKEHNA NYYEHUS NO rnybuHe

H, 1.4-0.23-0.25-0.35
H, 1.4

mz1 =0.63 .

2. OnpegeneHne pacyeTHOro 3HaueHUs AedopmaLmm nNyyeHs ocHoBa-

=0.57;

HUS
S;=H,m,k;,=(1.4-0.23-0.25-0.35)-0.63-0.03=0.011 m.
3aknioyeHme: MOpo30yCTONYMBOCTb KOHCTPYKLIMU NOKPbITUA obecneye-

Ha, Takkak S;=0.011<S,=0.02.

PacuyeT apmaTypHOW CeTkW ANS NPUHATOro BapuaHTa NoKPbITUA.

1. icxopHble AaHHbIe K pacyeTy:
- NPOLIEHT NpojonbHoro apmuposaHns u, =0.10%;
- TMN apmaTypbl: CTEpXHEBAs ropsiuekaTtaHasi Nepuogu4Yeckoro npotu-

ns A300 (A-11), Es=2-105 MMa, R, =270MMNa, HOMUHArbHbIA AnameTp

cTepxHs d =8 MM, nnowasb CeYeHNs OLHOrO CTEPXKHS A1=5.026-10‘5 mZ;

- Mnowagb NonepeyYHoro CeYeHns nmTel apMOOEeTOHHOrO NOKPLITUSA MPU

LUMPWHE 30Hbl apMupoBaHus B, =7.5-2-0.05=7.4 wm:
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A,=t-B,=0.23-7.4=1.702w;

- nnowagab BCex CTepXHeil NPOAOIbHOW apMaTypbl Ha NANTY:

A, = ”; ('):b =1.702-107° %

- KONIMYECTBO CTEPXHEl NPOAOIIbHOM apMaTypbi:

A,
n= =33.86=34;
A,

- pacctoaHue mexay npoAoSfibHbIMU CTEPXKHAMW:
Bs
n-1

l=

s

=0.22 w;

- paccTosiHue MeXAy NoMepeYHbIMU CTEPKHAMU KOHCTPYKTUBHOE — 0.4

MpuHUMaeTca ceTka U3 apmaTtypHon crtanmm knacca A300 (A-ll) ¢ ana-

MeTpom cTepxHeln 8 mm u ¢ auenkon 0.22x0.40 m.

A3 Tpumep pacyeTa OJHOCMIONHOTO apPMOBGETOHHOrO MOKPbITUSA

aspojpomMa Ha yKpenneHHOM OCHOBaHMKN

NcxoaHble AaHHble K pacyeTy:

- pacuyeTHas Harpy3ka — | KHH;

- UIHTEHCUBHOCTb ABWXEHUs — 25 onep./cyT.;

- XapaKTepucTuKa paiioHa npoekTupoBanus: Il OK3, 50° C.LLI., Tun rma-

pOreonormyecknx YCrnoBun — 1, rpyHT eCTECTBEHHOTO OCHOBAHMS — CYTMUHOK C
K,=50MH / M, rpynna yuacTkoB nokpbITHS A.

KoHcTpyuposaHue.
Ha ocHoBaHuK onblTa NPoeKTUPOBaHNs NOAOGHBIX KOHCTPYKUMIA MPUHA-
MaeM CneayloLn KOHCTPYKTUBHBIA BapyuaHT apMOGETOHHOro MOKPbITUS Ha

YKPEMeHHOM OCHOBaHUM:
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ApMOBETOHHOE NOKPLITUE:
B, =4.0;E,=3.24-10* MMa;R,, = 3.43 MIMa; t = 0.32m
(CTbIKOBbIE COEAMHEHNA NO KOHTYPY NANTbI)

MckyccTBeHHOe OCHOBaHME U3 NeCKOLEMEeHTa:
E=7800Mrlla; t, =0.33m

OCHOBaHMe 13 KPYMHO3EPHUCTOrO Necka:
K., =160M—Ij;t, =0.35m
M

EcTecTBeHHOE CYrMMHNCTOE OCHOBaHHUE:

K. ~50MH
M

PacJyeT NpuHATOro BapnaHTa KOHCTPYKLMW NOKPbITUA Ha MPOYHOCTb:

1. OnpegeneHne pacyeTHbIX KO3MPULIMEHTOB:

- AnHamuuyHoct Ky =1.2;
- pasrpysku ¥, =1.0;

- nepexofHbit kK =1.2;
- YUMTBIBAKOLUMI YNCTO NPUIIOXKEHWI KorecHbIX Harpysok K, :

U= k,n,N, =1-2- 20 - 365- 20=292000,

i=1

ku=2-’i-"(6ﬂ=1.0891;
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4 F3
4/
(x:=1.3; ys=0) 3.4;1.3; ys=0.7)

1 Fi 5 F2
Re/éj/ /

(x>=0; y2=0.7)

PucyHok A.3 - PacdyemHasi cxema npurioXeHuss Haepysku: 0suxeHue
gdonb ocu X

2. Pacuet 3kBuBaneHTHOro koaduumneHTa nocTenu:

K, +K, a,+K. «
=S sp 27 sy 8 =62.9619M—’;';
M

se T+a, +a;

yoe 0.5[1.6Dr —(t, +1,)f _ 74864
" t,(1.6Dr -0.5t,) ’

D,=3.6 mt,=0,a,=0.
3. OnpeaeneHve pacyeTHOro U3rnéaroLlero MomeHTa:
- XXECTKOCTb apMOGETOHHOMN NNNUTbI
2
B=0.085.E, -t =98.9705 W1 M.
nM.

- XXECTKOCTb YKPENNSEMOro OCHOBaHUS

2
B,=0.085-E,-t,° = 26.0586"M:—MM;

- CyMMapHast )XeCTKOCTb
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2
B+B,=125.0291MH M
nm.

- yNpyras xapakTepucTtiika niuTbl

B+B
[=4=T21 _1.1871 m:
1 K.

- AMHaMn4yeckaa Harpys3ka ot 04HOro Koneca

F 0.7
=WK0 kq 7f=T‘1'1-2'1=0.2100 MH ;

ZZ nkj

i=1j=1

Fq

- paanyc Kpyra, paBHOBESIMKOIO NioLjajm oTneyartka koneca
Fy

Pa

R, =

e

=0.2585 m;

- NapameTp a

a=$:o.2178;

- €VHWUYHBIN N3rMbarLMini MOMEHT OT AENCTBMA KOmneca, LEHTp oTne-
yaTka KOTOpOro COBNagaeT C pacYeTHbIM CEeUYEeHNEM:

m,=0.1991;

- CYMMa eAVWHNYHBIX U3rnGaroLwmx MOMEHTOB, CO34ABAEMbIX AENCTBUEM

Konec, pacnosioXeHHbIX 3a npeaenamMmn pacyieTHoOro cCeyeHua:

nexapToBbl ko- | npueeaerHble koopan- | eanHUYHBIE Marvbato-
Ne kone- opavHaThI HaTbl LME MOMEHTHI
c Yi X; &=yl | n=x/ m, m,;

0.7 0 0.5897 0 0.0347 0.0968

0.7 1.3 0.5897 1.0951 0.0277 -0.0002
0 1.3 0 1.0951 0.0478 -0.00585

CyMMa €AVHNYHbBIX N3rndaroLLmMx MOMEHTOB 0.1102 0.0968

4 —_
0.1102

MakcMManbHoe 3Ha4YeHne CyMmbl Zm
2

x(y)i

- MaxkcumanbHblil U3rnGaroLMin MOMEHT MPU LIEHTPaNbHOM 3arpyXeHum

NNATbI
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MH - m
n.m.

4 4
m; ax = Fd : (iﬁ, + max(z mx,» s Z m}’i J] = 0.064945
i=2 i=2

- Ko3hpuLMEHT p, Npy ¥, =3.798 n 8, =0.762
p =1-0.167-6,=0.8727

- pacyeTHOe 3Ha4eHne narmbarowero MomeHTa

B MH -m
md =rBfmc’maxkp =0.05384

;
4. OnpeaeneHve npeaenbHoro narmbaroLero MoOMeHTa:

t? MH-m
m, =y.R, n K, =0.05424 —

3. Onpep,eneHme npoUeHTa HeAOoHanpPAXXeHnA:

e="u"Md 1009% -0.7 <5%.

m,

3akntoyeHmne: NPOYHOCTb KOHCTPYKLIMWA NOKPLITMS oBecneyeHa.

)

PacyeT NpuHATOro BapMaHTa KOHCTPYKLIMW NOKPbITUA Ha MOPO30YCTON-

YMBOCTb NpW BbiCOTE NpomopokeHHon Tonum H,=1.4 m.

1. OnpegeneHne pacyeTHbIX KOIPPULMEHTOB:

- NyYeHus AN rPyHTOB ecTecTBeHHoro ocHosaHusik,=0.03, pns oc-

TanbHbIX MATEPUANOB NOKPLITUSA U OCHOBaHWS Ky, =0;

HUA

- YUMTBIBAIOLUMIA UHTEHCMBHOCTb CHUXEHUS MyYEHMUs Mo rnyGuHe

H,_1.4-0.32-0.33-0.35

=0.29;
H; 14

m,,=0.5.

2. OnpegeneHne pacyeTHOro 3HayeHus aedopmaunu NyyeHus OCHOBa-

S;=H,m_k,,=(1.4-0.32 - 0.33- 0.35)- 0.50 - 0.03= 0.006 w.

Ha, Takkak S;=0.006<S, =0.02.

3aknoueHme: MOPO30YCTOMUMBOCTL KOHCTPYKLMM NOKPLITUS oGecneye-
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PacueT apmaTtypHou ceTku AN NPUHATOrO BapuaHTa NOKPbITUS.

1. VicxoaHble faHHbIEe K pacyeTy:

- NPOLIEHT NpojonbHoro apmuposaHus u, =0.15%;

- TUN apmaTypbl: CTEpPXXHEBAs ropsyeKkaraHas nepuogMyeckoro npodu-
ns A300 (A-ll), E, =2-10° Mna, R, =270 MMa, HOMWHanbHBIA AUMaMeTP
CTEPXKHS d=14 MM,  nrowajb  CeYEHUS  OJHOMO  CTEPXKHS
A,=1.539-107* v%

- Nnowazb NonepPeYHoro CeYeHUs NNMTbl apMOBETOHHOTO NOKPLITUS NPU
LLMPWHE 30Hbl apmupoBaHns B, =7.5-2-0.05=7.4 w:

A,=t-B,=0.32-7.4=2.368 v*;

- Nnowazb BCEX CTEPXKHEN NPOACIBHON apmMaTypbl NNUTLI:

A, =52 b:" =3.552.107° v,

- KOJIMYECTBO CTEPXKHE NPOJONBbHOM apMaTypbl:

A
n= As" =21.65~22;

1
- paccTosiHne MeXay NpPOAOISIbHBIMU CTEPXKHSMU:
BS

lg= =0.34 m
n-1

- paccTosiHAE MEXAY NOMNepeYHbIMU CTEPKHAMU KOHCTPYyKTMBHOE — 0.4
MpuHuMaeTca ceTka U3 apmaTtypHon ctanu knacca A300 (A-ll) ¢ ana-
MeTpom cTepxHern 14 mm 1 ¢ auenkon 0.34x0.40 m.

A.4 MMpumep pacyeta OZHOCIIONHOTO MOHOJIMTHOMO KEene306eTOHHOro

MNOKPbITUA adpojgpomMa Ha yKpenineHHOM OCHOBaHUN.

VcxogHble jaHHble K pacyeTy:

- pacyeTHas Harpyska — | KHH;
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- XapakTepucTuka panoHa npoektuposaHus: Il AKS, 50° C.LW., Tvn rma-

POreoniormMyecknx ycnosuii — 1, rpyHT ECTECTBEHHOMO OCHOBaHWS — CYrMMHOK C
K,=50MH / M, rpynna yuacTkoB nokpbITS A.

KOHCTpYMpOBaHHUE.

Ha ocHoBaHUM oOnbiTa NPOEKTUPOBAHNS NOAOBHBIX KOHCTPYKLUMIA MPUHIA-
MaeM CriefyroLnii KOHCTPYKTUBHBIA BapuaHT Kene3oGeTOHHOro NoKpbITUS Ha

YKpenneHHOM OCHOBaHuW:

YKene3oGeTOHHOE NOoKpbITUE:
B, =4.0,E,=3.24. 10* MMa; R, =3.43MlMa; t=0.24m
ApmaTypa:
A400,d =14mMmM,E =2 10° Mra, R, =355Mfa, u, = 0.35%

u=35.10"°
(CTbIKOBbIE COEANHEHUS OTCYTCTBYIOT)
McKkyccTBEHHOE OCHOBaHME W3 NECKOLIEMEeHTa:
E=2900 Mlla; t; = no pacyemy
OcHoBaHue 13 KPYNHO3EPHNCTOro necka:

K, =160 .t _0.35m
M

EcTtectBeHHOe CYMMWHNCTOE OCHOBaHUE:
MH
Ks = 50 —3
M

PacyeT NpuHATOro BapnaHta KOHCTPYKLIMN NOKPLITUS HA NPOYHOCTD.

1. Onpegenexne pacyeTHbIX KOADPULMEHTOB:

- AnHamuuHoct Kk, =1.2;
- pasrpy3ku y;=1.0;

- nepexopHblit kK =1.15

- ycnosui pabotbl y,=1.0;

- yyeTa HakonneHnsa ocTaTouYHbIX Nporn6oB B OCHOBaHWM NpU pacyeTte

BapuaHTa 6e3 ykpenneHHoro ocHoaHns Ky = 1.70:
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4 F3
4 /: 3
(x=1.3; y=0) 43=1 3; y5=0.7)

F1 F2

1 2
R 4
(x=0; y.=0.7)

PucyHok A.7 - PacyemHasi cxema MPUMOXEHUS Hagpy3Kku: OswkeHue
edonb ocu X

2. PacueT aKBMBaNEHTHOTO KO3dhhULMEHTA NOCTENN:

K, +K, a,+K,
=1 %% %2 629619 M—';’;
T+a, +a; M

se

e 0.5[1.6Dr — (2, +t,)F _ 74864
" t,(1.6Dr-0.5t,) ’

D,=3.6,t,=0,a,=0.
3. Onpepenexne pacyeTHOro U3rnéaroLLEro MoMeHTa:
- paBoyas BbiCoTa CEYEHUS:

-3
ty=t-t, - 5=024-003- 270 -0.2030m;

- nrowagb CEYEHUs PacTSHyTOW apmaTypbl HAa eAMHULY LUMPUHBI NNK-

Tbl:
2

A =pu-t,=35.10"°.0.2030 = 0.0007105 M,
n.m.

- Lar apMaTypbl, NapannenbHoN paccMaTpPUBAEMOMY CEUYEHMIO:
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_xz-d® 7-(14-107°)?

[ = -
*"4-A, 4.0.0007105

=0.21666 m;

- kO3(PPUUMEHT, YuMTbIBAOWUA HEPaBHOMEPHOCTb pacnpeaeneHus

AedopmaLuii KpaHero BOMOKHA CXKATOW 30HblI CEYEHUS HA yuyacTke Mmexay

TPeWwmHamm:

)

B

_2-10*-0.0007105

I, 0.21666
=0.62112,npn == =—"—" = 0.90275 .
ve T 024 '
- napameTp 6,:
E, w. _ 2-10° 0.62112

= -3.5.107° = 0.067096;
E, v, 3.24-10% 0.2

- BbICOTa C)XaToOWN 30Hbl CeUEHNS:

x=(—90+w/002+2-00)-t,, =0.06198 m;

- XX€CTKOCTb NOKPbITUA:

_E A -(to —%J(to -x)=

Vb

(0.2030_ 0.06198)

(0.2030 - 0.06198) =
0.2

MH - m?

=18.2695 ;
nm.

- ynpyras xapakrepucTtuka nnnTbl:

B [18.2695
= =4 =0.7. ;
'={k.. ~sz.0619 0733 ™

- pacyeTHas Harpyska Ha Koneco:

=%KO kq 7f=¥-1-1.2-1=o.21MH;

22Ny

i=1j=1

Fy

- paguyc kpyra, paBHOBESIMKOTO MAoLagmn oTneyaTka Koneca:

R, = Fa__0.2585 M;

a
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- napameTp o
R, 0.2585
=—°2=—"__=0.3523;
[ 0.7339 '

- €AVHWUYHBLIA M3rMBaloLWMiA MOMEHT OT AENCTBUA KOMeca, LeHTp oTne-
yaTKa KOTOPOro COBMajaeT C PaCYETHbIM CEYEHUEM:

m,=0.15516 ;

- CyMMa eAWNHNYHbBIX U3rMbaloLWwmx MOMEHTOB, CO3JaBaeMbIX 4ENCTBUEM

Kosnec, pacnonoXeHHbIX 3a npejgenamMmn pac4eTHoro CevYeHunsa:

[LleKapTOoBbl KO- | NMPUBEAEHHbIE KOOPAW- |  eAWnHWNYHbIE n3rnbaro-
Ne kore- opavHaTsl HaTbl LLMEe MOMEHTb!
o Vi X; &=y /| n=x/ m,; m,;

0.7 0 0.9537 0 0.00157 0.05787

0.7 1.3 0.9537 1.7712 0.00550 -0.01346

0 1.3 0 1.7712 0.01882 -0.02064

CyMMa eAunHNYHBIX narnbatomx momeHToB | 0.02589 0.05787

MakcumarnsHoe 3Ha4YeHWe CyMMbl imx(y,,. 0.05787
2

- MaKCUMAarbHbIA M3rMGatoLLMA MOMEHT MPU LEHTPaNbHOM 3arpyXXeHum

nnnTbl
—_ s & __ MH-m
mc,max = Fd ) (m1 + max(ZmXi, _Zm.Vi J) = 0.044737 M )
i=2 i=2 .
- pacyeTHOEe 3Ha4yeHune narmbaroLlero MoMeHTa:
MH-Mm

’

My =M, o - k - ky = 0.044737 -1.15.1.1 = 0.05659

4. OnpepaeneHue npeaenbHOro n3rnbaroLlero MoMeHTa.

3HaueHue npepenbHOro u3rnbaroLero MomeHTa m, 6yaet pasHo:
m,=v,-A,-R, -(ta - g) = 1.0-0.0007105 - 355 -

= 0.04599 .
nm.

.(0.2030_ 0.06198} MH - m
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Tak kak ycrnosue TpeGyeMol NPOYHOCTU HE BbINOMHAETCH HeobXoANMO
YCTPONCTBO YKPEnIeHHOro OCHOBaHNS.
5. PacyeT TONWWHbI YKPENNEHHOro OCHOBaHNSA:
- MakcumManbHbIi U3rnbaloLUiA MOMEHT U3 YCIIOBUA PaBEHCTBA pacyeT-
HOro 1 NPeAEenbHOro N3rnbatoLX MOMEHTOB!
m 0.04599 MH -m

m =4 = 0.036357 ;
omaxd = k. ky 1.15.1.10 n.m.

- Tpebyemoe 3HadeHWe ynpyrol xapakrepucTuky NAUTbl /,, Mpyu KOTO-

pbIX YAOBNETBOPAETCA YCNOBUE NPOYHOCTM MO HOMOrpaMmme ld =0.589Mm;

- Tpebyemoe 3HauyeHne koaddruneHTa nocTenu:

B MH

Keq = 5 =152.2626
d

mé
- YCTIOBHbIA AMAMETP KPyra NEpPefaun Harpyski OT MAnTbl NOKPLITUS K

NCKYCCTBEHHOMY OCHOBaHWIO NpU 3HaYEHNAX

% =0.43929 v K, = 1.2096 :
d

D =25-1,-kp=2.5-0.589-1.2096 = 1.7798m

- Tpebyemas TOMNWMHA YKPENIEHHOTO OCHOBaHWS onpejensercs npu

3Ha4YeHnax:
E, E, E E
Se-__—c 179783 , —S=_——° - 34.8646
E, 1.8-1, -k "E, 1.8-1-k, '

D
no HOMOrpamme: t—’ =8.2,
f

Tpebyemas TonwMHa, yA0BIIETBOPSAIOLLAs YCMOBUIO MPOYHOCTM:

D
t, = ’D =1,7798/8.2 =0,217 m,
Zr

t

NPUHUMAETCA TOMLWWNHA YKPenneHHOro ocHosaHus &, = 0.22 m.
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PacyeT NpuHATOro BapuaHTa KOHCTPYKLWW MOKPbITUA MO LUMPUHE pac-

KPbITUS TPELUNH
1. OnpegeneHne pac4yeTHOro n3rnbaroLlero MoMmeHTa:

- napametp 6,:

g Es ¥ 2.10*  0.62112
°E, ¥ 3.24.170* 1.0

- BbICOTa CaTOW 30Hbl CEYEeHNS:

x=(—00 ++6,° +2-€0J-t0 =
= (— 0.013419 + «/0.0134192 +2-0.013419 ) 0.2030 = 0.030644 m;

- XX€CTKOCTb NMOKPbITUA:

Es'As
B= v '(to—g)(to—x)=

b
_2-10%-0.0007105
1.0

2
=4.7217 MH—'M;
nm.

.3.5.10"° = 0.013419:

(0.2030 - 0.030644) =

-ynpyrasa xapaktepucTtuka nnauTbl.

B (/ 47217 .
= —0.41964 m:
1k, ~V152.2626 v

- napameTp &
_R._0.2585 _, 616
[ 0.41964

- VHNYHbIA N3rMbaloLLMini MOMEHT OT AEeNCTBUSA Koneca, LIeHTp oTrne-

/

YyaTKa KOTOporo coenagaeT C pacyeTHbIM CEYEeHNEM:
i1, = 0.10545 ;
- CyMMa €4NHNUYHbIX VI3I'I/I68POLL|I/IX MOMEHTOB, CO3JaBaeMbIX ,D,eI7ICTBI/IeM

Konec, pacnonoXeHHbIX 3a npeaenamm pac4eTHOro cevyeHus:
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AaekapToBbl KO- | npuBeneHHble koopan- |  eanHWYHbIE U3rnbato-
Ne kone- opavHaThbl HaTbl LLe MOMEHTBI
c Yi X; &=yl | mi=x/l m, m,;

0.7 0 1.6681 0 -0.01987 0.02179

0.7 1.3 1.6681 3.0979 -0.00190 -0.00776

0 1.3 0 3.0979 0.00183 -0.01385

cyMMa eAnHUYHbIX usrnbatomx momeHTtos | 0.00183 0.02179

MakcuMarbHoe 3HaYeHNe CyMMbl iﬁx(y),- 0.02179
2

- MaKCUManbHbIA N3rMGaoLNIA MOMEHT NPY LEHTPASIEHOM 3arpyXeHuu

NnnThbI
_ < MH-Mm
Mg oy = F | M+ max| > m, , > m, ||=0.02672 ;
iz iz nm.
- pacyeTHOe 3HaueHve U3rubaroLlero MoMeHTa:
my=m_ ... -K-ky=0.02672-1.15-1.0 = 0.03073 N:_’H'M .
2. BennunHa HanpskeHWa B pacTaHyTon apmarype:
o - my _ 0.03073 _
= = =
As(to - g] 0.0007105 (0.2030 . WJ
= 224.3425 Mla;
- 3HaueHue koabuumenTa k. :
2
K, = t-E, 2=
3.5-A -(to —3)-ES
2 4
0.24° .3.24-10 _2_17.464.

.2.10*

3.5-0.0007105 - (0.2030 - O—MJ

3. PaccrosHue mexay TpelyHamun:
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m=

dE,
4 E,
14.103 2-10*

4 3.24-10°

4. PacyeTHoe 3HayeHue LUMPUHbI PpacKpbiTUA TPEeLWH:

Uere = 1000 - :_— a, =1000- 2?'73;425 -0.26412 = 0.296 mMM.

-

=17.464 -

-0.7 =0.26412 m.

LlinpuHa pacKkpblTUsa TpeLnH AOMYCTUMAa, TaK KaK BbIMOMHAETCA yCno-
Bue:

gy = 0.296 < 0.3 M.

PacyeT npuHATOro BapuaHTa KOHCTPYKLMN NOKPbITUS HA MOPO30YCTON-

YMBOCTb NpPU BbICOTE NPOMOPOXKEHHOW Tonum H,=1.4 m.

1. OnpegeneHne pacyeTHbIX KO3PPULIMEHTOB:
- My4YeHWs Ans rPYHTOB ecTecTBeHHoro ocHosaHusk,=0.03, ans oc-
TanbHbIX MaTepruanos NOKPbITA 1 ocHoBaHWs Ky, =0;

- YUYMTbIBAOLLMIA MHTEHCMBHOCTb CHWKEHUS Ny4YeHNa No rnyGuHe
H, 1.4-0.24-0.22-0.35

L= =0.42;
H, 14

m,,=0.56.

2. OnpegeneHue pacyeTHOro 3HauyeHus gecdopmaumn nyyeHs: ocHoBa-
HUS:

S;=H,m_ .k, =(1.4-0.24-0.22-0.35)-0.56 - 0.03=0.01 wm.
3aknioyeHne: MOpO30YCTONUMBOCTE KOHCTPYKLMU MOKPLITUS obecneve-
Ha, Takkak S;=0.01<S, =0.02.

Pacuet apmupoBaHus >xene3ob8eTOHHOMO NOKPbITUS:

1. PacueT ceTkn NonoxuTenbHbIX N3rndarowmx MOMEHTOB (HUXHEN ceT-

KW Kapkaca) npu pasmepax nnuTbl B nnaHe 7.5x20:
- pa3mep kpaeBoil 3oHbl: S=1.6-/=1.6-0.73394=1.17
- koadbpuuwmeHT k; = 0.88;
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- 3Ha4yeHWs NPOLIEHTOB apMUPOBaHUSI MO 30HaM HUXXHEN CEeTKU B COOT-
BETCTBMM CO CXeMOW (PUCYHOK 8a) n Tabnuua 32:

CBo60AHbIl Kpaii
a) P

20 o~
® @ Bl
io v @ s| 2
© @ 3)
Csob6oaHbIit kpait 1.17
Ne 30HbI MpoueHT apMupoBaHua i,
CeTKMN
MNpononbHas apmartypa Monepeunasn apmarypa
1 U, =0.35 U, =0.35
s U, =2.35.0.35.0.88 = 4, =2.35-0.35-0.88 =
=0.724 =0.724
=2.35-0.35-0.88 =
s 1 = 0.35 4, =2.35-0.35-0.88
=0.724
7 M, =2.35-0.35-0.88 = 1, =0.35
=0.724

2. Pacuet ceTkn oTpuuaTtenbHblX N3rnbarowmx MOMeHTOB (BEpXHEN CeT-
KW Kapkaca) npu pasmepax nnauTbl B nnaHe 7.5x20:

- pasmep kpaesoii 30Hbl: S=1.6-/=1.6-0.73394=1.17 w;

- 3HaUeHNs NPOLEHTOB apMMUpPOBaHMUS MO 30HaM BEPXHEN CETKM B COOT-

BETCTBMM CO cXxemon (pucyHok 86) n Tabnuua 32:
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CBoGoaHblil kpar

6)
20 ~
. Z o
to b = 2 » @ I
© o
3 8
(& @
(&)
2 29 ) EE
CBoboHbIi Kpait a7
4
Ne 30HbI MpoueHT apMupoBaHua L,
CeTkn MpogonbHas apMarypa MonepeuHas apmarypa
12 M, =2.35-0.35=0.82 M, =2.35-0.35=0.82
20 M, =2.35-0.35=0.82 H,=1.13-0.35=0.40
22 M, =0.83-0.35=0.29 H,=113.0.35=0.40
26 M, =1.13-0.35=0.40 H,=1.13-0.35=0.40
30 M,=1.13-0.35=0.40 M, =2.35-0.35=0.82
32 H,=0.39-0.35=0.14 M, =1.13-0.35=0.40

PaccTosiHus Mexay CTEpPXHSIMU apMaTypbl BEPXHEW U HWKHEN CETOK

Kapkaca HaAnexuT onpeaensaTb No Kax Ao 30He crieayoLum obpasom:

- ONpeAeneHne pacCTOAHWA MexAy cTepkHsmu [ .npu  ycnosum

pacnonoXeHus KpanHUX CTEPXKHEN Ha rpaHULaxX 30HbI apMUPOBaHMS:

rae Bs - lUMpUHa 30Hbl apMUpoBaHNA NNUTbI, onpejenaemMmasa Kak pasHuua

MeEXAay IJJI/IpVIHOI7I 30HbI 1 3HAYEHNEM 3aLyUTHOro Cnoq wea M; N - KONM4YecTBo

BS
n-1’

[ =

s

CTEepXXHEN apMaTypPHOWN CETKU.
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KonuuecTBo cTepxHeN apmaTypbl N CcCrneayeTr onpeaensts no
cnegytoweir opmyne C OKpyrfeHMem B GOMbLUYlO CTOPOHY A0 Leroro
3HaYeHUs:

A,,

A

raoe A,- nnowasb ceYeHns OfHOro CTepXHA paboyen apmaTypbl, mZ;

A_, - obasa nnowaab cTepxHen paboyeit apmaTtypbl CETKM apMOGETOHHOrO

sp
NOKPbITUSA ANS BbIGPAHHON 30HbI:

oua'Ab
Ae="100

rAe M, - NpoueHT apmuposanusi; A, =%, B, - nnowaab nonepeyHoro

CEYEHNS NNNTbI apPMOBGETOHHOTO NOKPLITUSA, M2,
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