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NPEAHCIIOBHE

Hacroswee PykoBoacrBo cORepxHT peKOMEHIAUHKH NOo NMPOEKTHPO-
BAaHHIO KOHCTPYKUHH NaHEJbHBIX AHABX 34aHHH JJIK CTDOHTENbCTBA Ha
HEOJHOPOAHKX, NMPOCaAOYHBIX, BEUHOMEDPINIHX TPYHTAX K Ha NoApabaThi-
BaeMbiX TEPPHTOPHAX.

B Pykosoactse npuseaenn Tpe6oBanus «MHCTpykuun 00 npoexri-
POBAHHIO KOHCTPYKUHHA maneJbHWX JKHJABIX 3AaHHA», OTHOCAWMecs
K DNpOEKTHPOBANHXO  3JaHMit B 0COGBIX TDYHTOBHIX VCJIOBHAX, &
TaKXe MOJIOXEeHHA, OCTaJH3IpywiuHe 3TH TPefoBaHHA, H JONOJHHTE/b-
Hhle PEKOMEHAALHH 0 PacucTy H NPOEKTHPOBaHUIO. MHOTHe NOJ0XKeHHS
PykoBoacTBa CONpOBOXKZAIOTCA NpHMEPAMH pacyera, OXBaTbiBAIOLHMH
HanOoJiee THIH4YHBIE CJy4YaH, BCTpeyalollHecs B NPaKTHKe NPOEKTHPO-
BaHHs,

PykosoxactBo cocrasaeno HUMCK I‘occrpon CCCP (n-p Texm.
nayk C. H KJEINHKOB —ra. 1, 2, 4, 5; Kauaujatll Texin. nayk
AH. KHCHAb—rn. 2, 3, 5 7, H. C. METEJIOK—ra, 71,
A. C. BAHAHBEPIr —rn. 4, B, H. KPETOB —rn. 3; wuHXeHeDhl
A, H. MAPKOB —ra. 5, B. 'B. BACHJIBEBA —ra. 5, B. B JAHH-
JIOB —ra. 7); coeMmectHo ¢ HHerutyramu: Kues3HHMMIII I‘ocrpam-
naucrpon (kauauaath TexH. nayk b, 1. XAKAJO —ra.

B. B. LIEBEJIEB' —rta. 7, 8, B. C. BOJIIA—ra. 78, I. A. lIEP
BHHCKHH —rtn. 7; . unx. JI. A, IYHTYC — ra. 8); IounpoMcTpoii-
HHHUnpoekr I'ocerpos CCCP KauAMAATH TexH. Hayk. [. B. APA-
HACBEB —ra. 7, A. NNETPAKOB —ra. 7, . A. MHJIIOKOB —
ra. 7, #HXeHepH B. X. BATPAK—-M 4,7, K. IT. XOJOMYEHKO —
ra, 7); JlenBHHUUDIT T[ocrpaxaaucrposa (a-p texn. nayxk B. B. Z0-
KYYAEB —rn. 2 ,7; xaupupat  texu, nayk J. H. HEHMAPK —
rn. 23,6, 7, 8 1. P INEHHKMAH —ra, 2,7; mnKenepu‘H JI. KO-
KOPHHA\—M 2,3 6 A M OBPYYHHKOBA —ra. 6, T7);

HHHUHUCK um, Kyuepenko Tocetpos CCCP  (kaHAa. TexH. Hayk
b, A. KOCHI[bBIH —ra. 4,5); HUUOCIT um. Tepcesanosa TIocerpos
CCCP (a-p Texu. nayk B. H. KPYTOB —ra. 2);: BHUMH Mun-
yraenpoMma CCCP (kaHa. Texu. mnayk P. A. MYJJEP —ra. 2, 4, 8,
uex. H. JI, CTEINNAHOB —ra, 2); UHHHM3M xuamma Tocrpax-
AaHcTpos (KauA. Texd. Hayk B. H. JTHUIAK —ra. 2, 4, 8, uHxcHepbl
B. 4. ATPAHOBCKHH —rn. 2, 4,8, A O. CEPFEEB—rn. 7) u
YKpranponpomceancTpoit TockoMcenbX03TeXHHKH CCCP (uHXK.
f. B. OPHK —tabn. 2.1 u 2.2).

Pyxoaozlcmo paspabotaHo nmox ofulefi pelakuMei A-pa  TCXH.
nayk C. H. KJEMHKOBA wu xaua. texu. uayk A, H. KHCHJIb.
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1. OBILHE NOJIO)KEHHA

1.1. Hacrosiulee PykosoactBo coctraBaeno Kk «Hucrpyk-
UHH MO TPOEKTHPOBAHHIO KOHCTPYKUHH NaHEeJbHBIX KIHJbIX
31aHUH> W NPHMEHAETCH NPH NMPOEKTHPOBAHUH KOHCTPYKUHH
6eckapkacHBIX KHJbIX 3JaHMH BBICOTOH He Gosee 12 ara-
€A [J151 CTPOHTEJbCTBA B OCOOLIX FPYHTOBBIX YCJIOBHAX —
Ha MpPOCAaJOYHLIX, BEUYHOMEP3JblX TPYHTax M Ha mnojapaba-
TbiBaeMbIX T€PPHTOPHAX.

B PykoBoactBe paccMaTpHBAIOTCS TaKXe  BONPOCHI
NPOEKTHPOBAHHSA 34aHHI B OOBIYHBIX TPYHTOBLIX YCJ/IOBHSIX
C ydYeTOoM HepaBHOMEpPHOIl CXKHMaeMOCTH TIDYHTOB (HeEOA-
HOPOZAHBIE TPYHTHI).

Pexomenpauun Hactosimiero PykoBoacTBa Aomyckaercs
YUYHTBIBATH NPH NPOEKTHPOBAHHWH 3AaHHMiA [JS CTPOHTEJb-
CTBAa H B JpPYrHX BHAaX TPYHTOBHIX YCJOBHH, Xapak-
TePH3YIOLIUXCA MOCTENEeHHbIM Pa3BHTHEM HepaBHOMEPHbIX
BEPTHKAJIbHBIX H TOPH30HTAaJNbHBIX JAedopMauuit  OCHO-
BaHHA.

1.2. KoHCTpyKuUHH NaHeJbHbIX 3JaHHH OJs CTPOHTEJb-
cTBa B OCOGBIX TPYHTOBBIX YCJAOBHAX JAOJKHBI PacCYHThI-
BaTbCsl Ha BO3JefiCTBHA HepaBHOMepHHIX Jedopmanuii
OCHOBAHHSI C Y4YeTOM crneuuHgHYecKHX OCOGEHHOCTeH OT-
JeJIbHBIX BHAOB OCOOBIX TPYHTOBBIX YCJIOBHH.

Pacyer KOHCTPYKUHHl mnaHeJLHBIX 3JaHHA Ha BO3fed-
CTBHSI HepaBHOMeDHBIX JedopMauHii OCHOBAHHS SBJAETCH
pacyeToM Ha OJAHY H3 pacyeTHbiX KOMOHHAUHH Harpysox
COTJIaCHO YKa3aHuaM WHCTpyKuMH 1O NpPOEKTHPOBAHHIO
KOHCTPYKIUHI NaHeNbHbIX XKUJbIX 3AaHHH.

1.3. Tlpn pacuere KOHCTPYKLHil 374aHHA Ha BO3meHcT-
BHSI HepPaBHOMEPHbIX JedopMalHil OCHOBaHHs Hapsily ¢
MeTOJaMH pacuyeTa, H3JOXKEeHHHIMH B Hactosluem Pykosoa-
cTBe, JOMYCKAaeTcs MNPHMEHSTb TaKxe ApyrHe oOOCHOBaH-
Hble MeTOlbl.

1.4. Tlpn npHMeHeHHH MepONPHATHH NO YMEHbLIEHHI)
BO3MOXHBIX JAedOpMalHA OCHOBAHHH MM  YBEJHYEHHIO
ero Hecyle# cnoco6HOCTH HeoGXOAHMO NPOH3BOAHTbL MO-
BEDOYHbIE pacuyeThl KOHCTPYKUHH 3JAaHHH Ha YMeHblUIEHHble
3HaueHHs] HepaBHOMepDHBIX AedopMalHil ¢ yYeToM yBedll-
YeHHOf XKeCTKOCTH OCHOBAaHHS.



2. PACYETHbBIE CXEMbI
JE®OPMHUPOBAHHA OCHOBAHHH

OCHOBHDBIE NMOJIO)XEHUSA

2.1. PacuerHas cXxemMa OCHOBaHHsl, HCIOJAb3yeMas AJs
onpefeJentsa ycHad#, acopmauuil M WHPHHBI PACKPBITHSA
TPEIHH B KOHCTPYKUHAX 3JaHUH, BO3HHKAIOIIHX BCJEICT-
BHE HEePaBHOMEDHBIX pedopmMaunMH OCHOBAHHH, JOJXKHA
BbIOHPATBCA € YYeTOM MeXaHHYeCKHX CBOACTB TPYHTOB,
XxapakTepa HX HalljlaCTOBaHHA B OCHOBaHHMH, BUAOB Aedop-
MaLHOHHBIX BO3[eHCTBHI CO CTODOHBI OCHOBaHHS Ha 3ha-
EHe H [DPYrHX (paKkTopoB, OKa3biBAIOLIHX CYLIECTBEHHOE
BJIHsIHHE HA COBMECTHYIO paboTy 3AaHHs H OCHOBaHHA.

2.2. Tlpu pacueTe KOHCTPYKUMH naHeJbHbiX 34aHHH
Ha BO3JelicTBHe HepaBHOMepHbIX AedopMaluil OCHOBaHHA
JonycKaercsi NPHMEHSITb pPacueTHY0 CXeMy OCHOBAHHA B
BHJE MOJeJH NepeMeHHOro KO3(@HUHEHTa XeCTKOCTH.

Mopenb mnepemeHHOro KO3((HIHEHTA KEeCTKOCTH TM03-
BOJISIET YYHTbIBATb HEOJHOPOAHOCTb TPYHTOB MO raybuHe
M B NJaHe 3[aHHA, (QH3HYECKYI0O H KOHCTPYKTHBHYIO HEJIH-
HeHHOCTb NPH pacyerax Ha HepaBHOMepHble BepPTHKAJbHbIE
H TOpH3OHTAaJ/IbHble NepeMellleHlisi, BbI3BAHHbIE MOJ3eMHOM
pa3paboTKOH Nosie3aHbIX HCKOMaeMblX HJIH NPOcagKoi rpyH-
TOB OT HX COOGCTBEHHOTO Beca NpPH YBJAaXHEHHH, a TaK¥Xe
pasBuTHe AedopMauuii OCHOBAHHA BO BPEeMEHH.

2.3. Moneab mnepeMeHHOro KO3(pgHUHEHTA KECTKOCTH
XapakrepHsyet, B oflieM cJjydae, nepeMeHHbie Jedopma-
IMOHHbIE CBOHCTBA OCHOBAaHHS Ha KOHTAaKTe OCHOBAHHA C
(yHaaMeHTaMH H CJAYXHT JJs ONpeflejieHHsi PeaKTHBHOIO
JlaBJleHHs p:

p=CS, (2.1)

rae C — Ko>pHIHEHT KEeCTKOCTH OCHOBAaHHS;
S — coBMecTHast fAedopManus oOcHOBaHHA M (yHIa-
MeHTa.

KosdduuueHT KeCTKOCTH yuyacTKa OCHOBaHMSI Tnpel-
cTaBasier €060l ycuiHe, KOTOpoe HeOo6XOAHMO MPHJIOKHTb
K eIHHHIle ero NOBEPXHOCTH AJfl ee NepeMElleHHs Ha Be-
JHYHHY, paBHylo eiuHHUe. IlpH onpeneneHun 3HadyeHHI
03¢ (HIHEHTOB KECTKOCTH cJie/lyeT YYMTHIBATh OCHOBHBIE
napameTpsl (U3HKO-MEXaHHYECKHX CBOHCTB TPYyHTOB, pas-
Mepbl H (opMy momoWBLl (GyHLAMEHTa, 4 B HEOOXOLHMDIN
cayyasix — HEOJHOPOAHOCTb TeoJIOrHYeCKOro  CTPOeHHs
OCHOBAHHS, pacnpefeliiTefiblible CBOICTBA IpyHTa, Xapak-
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Tep HArpYyJKeHHWdA, MAAaCTHYECKHe H DeoJIOTHUeCKHe CBOHCTBa
TPYHTOB.

B 3aBucumocTH oT xapakrepa BO3NeHCTBHSI CO CTOPOHLI
OCHOBAWHSI Ha 3JaHue (noApa6oTka, HEOAHOPOAHOCTDL
FPPYHTOB M T. n.) AedOpPMallHOHHble CBOHACTBA OCHOBAaHMA
Ha KOHTaKTe C NOAOIUBOH (yHNaMeHTa MOTYT ONpeAessiThb-
Cs1 OOHHM HWJIH [OBYMSl BHAAMH KO3(h(HUHEHTOB XKeCTKOCTH:
npu cxKaTHH Cex H NpH casure Cen. 3nauenus kosdbduumen-
TOB XXECTKOCTH CJieJlyeT onpelensiTb B COOTBETCTBHH C YKa-
3auuamu npud. 2 raassl CHull 11-8-78 «3nauus u coopyxe-
HHA Ha noapaGaThiBaeMblX TEPPHTOPHAX» HJAH 110 JAPYruM
JAOCTAaTOYHO 06OCHOBAHHBIM METOAAM.

2.4. Tlpu pacuere 3maHMA HJAH OTHAEbHBIX CTEH Hempe-
pLIBHOE OCHOBaHHe MOJeaHpyeTcs COBOKYITHOCTbIO

6eCKOHEYHOTO MHOXECTBa

a He CBfi3aHHBIX APYr C APYy-

roM OTOPHBIX CTepXHeH,

wl;u JKeCTKOCTH KOTOpBIX  Xa-

PaKTEepPH3YIOTCS COOTBETCT-

9 BylOUMMH BeaHunHamu C
(puc. 2.1). HenpepniBHOE

Cen OCHOBaHHUE JAONyCKaercs

3aMeHSiTb INIpH pacuere oT-
NeJibHEIMH CTEPXKHAMH, KO-

Ceu KOTODBIX

3 puUHEHTH
AONXKHH OHITh
paBHBEI 2KECTKOCTSIM 3aMe-
HEeMBIX YYacTKOB Herpe-
pLIBHOrO OCHOBaHHs (pHC.
2.1,8). Paccrosinne MeXay
OTAE/NbHBIMH  CTEPXKHAMH

. #_ p 3ajaercs HCXOAsl H3 TpeGo-
=, Y E <, "7 N BaHHH, NPeabABISAEMBIX K
= P TOYyHOCTH pacuera. dedop-
S o 2 MaluHA TOBEPXHOCTH OCHO-
7yl L 70 L BaHHs, He CBs3aHHBIE C
! = Harpyskoii oOr 3JaHHA H
nposBJsdiomiHecs B BHJe

Puc. 2.1. Pacuyernbie cxemm ocHo-
ganWn wa npumepe maockoii cu. DBEPTHKAJbHBIX H TOPH3OH

CTeMbI

a — HelnpepbiBHOE OCHOBaHHe
TaJabHble CTEPKHH, 34 HCKJAIOYEHHEM OA-
HOTO, YCJOBHO He Noxa3aRrbi); 6 — 3niopnl
KO3 PHIUHEHTOB XKECTKOCTH NPH CHKaTHH
H CABHIe; 8 — OcHOBaHWe B BHJe OTAeNb-
HHMX cTepiKHel; & — JUCKPETHhie Onophi
Anst MopeanposaHiia  aedopmanuli no-
BEPXHOCTH OCHOBAHHS

{ropuson-

6

TaNbHbIX NepeMelleHHi oc-
HOBaHHdA, MOAENUPYIOTCH
B COOTBETCTBHH ¢ 1. b.4
HacTosulero PyKoBojacTBa
CMELIeHHSIMH ONOPHBIX
crepxkued (pue. 2.1,2).



2.5. B 3aBHCHMMOCTH OT 3HAuYe€HHIl KOHTAKTHLIX Hanps-
XeHHl (HopMaJsbHble H KacaTe/NbHble HAINPSXKEHHS Ha KOH-
TdKTe OCHOBaHHA ¢ ()YHI2MEHTOM) MOJe/Ndb NepeMeHHOro
Ko3(ppuuneHTa KECTKOCTH MOXET NPHHHMATbCI B BHIE:

a) JHHellHO-ynpyrok cuctyeMbl, paboralouleli Ha cxKaTHe,
pacTaXKeHHe W CABHT;

6) HeqHHCHHO-yNPyrol WAW HEYNpyro CHCTEMBI, OT-
paxarollleli HeJHHEHHYIO CBsI3b MeXIy nehOpMAUHAMH H
HarpyskaMHy Ha OCHOBaHHe R CTaOHIH3UPOBAHHOM COCTOS-
HHH TPYHTa, pasivyHe B AedopMalHOHHBIX CBOMCTBaX
OCHOBAHHAl NpH HAarpyXeHHH H DPasrpyske, Hecyllyl cno-
Co6HOCTb OCHOBaHUs, HapylleHHe KOHTaKTa MexXAay dyHAaa-
MEHTOM M OCHOBaHHEM;

B) peoJIOTHUecKOH CHCTeMbl, oOTpaxawwell nedopma-
LHOHHbBIE CBOICTBA OCHOBAHHA IJSl pasjHYHLIX MOMEHTOB
BPEMEHH B TeueHHe CTPOHTEJNbLHOr0 H SKCINYaTallHOHHOrO
nepuHonoB (B HecTaOUNH3HPOBAHHOM COCTOSIHHH TpPyHTa).

BruiGop cucrembl pasi pacyeTa NPOH3BOAHTCS C Y4eTOM
yKasanuf Hacrosinlero PyKoBOZCTBa.

2.6. Pacuernble cxembl AeGOPMHPOBAHMS OCHOBaHHM
(u3meHenne ko3adduiHeHTa KecTKOCTH U (opMa nepeMe-
LIeHHH TNOBepXHOCTH OCHOBaHHA), HeoOXoAHMble IJsi pac-
yeTa 3/aHHI, BO3BOAHMBLIX B OCOOLIX TFPYHTOBLIX YCJIOBHSX,
cleflyeT NpDHHHMAaTb B COOTBETCTBHH C pPEKOMeHIalHsiMH
HaCTOsILlero pasiena.

HEOAHOPOJHBIE I'PYHTHI

2.7. Tlpn npoekTHpPOBaNHH KOHCTPYKHMIl TaHEJbHBIA
3gauuf AN CTPOHTEJNBCTBA 1ia OCHOBAHHAX, CJOXEHHBIX
KpYNHOOOJOMOUHBIMH, MecYailbtiIMH W TJUHHCTHIMH  (He-
NpOCafOUHLIMH) FPYHTaMH, C/IeAYeT YUHTHIBATb HeEPaBHO-
MEpHYIO CXKHMaeMOCTh 3THX I'PYHTOB, KOTOpPaf MOMeT OLITb
BbI3BAHA HEOXHOPOAHOCTBLID  TeOJIOrHYECKOr0  CTPOEHH$
OCHOBAHUSf, €CTECTBEHHOA H3MeHUYHBOCThIO JedopMaluon-
HBIX XapaKTepHCTHK TPYHTOB OJHOIO BHAA HJU H3MEHYH-
BOCTbIO CBOMCTB NPH MOBBIIIEHHH MX BJAXXKHOCTH.

2.8. HeomHopoaHOCTb reosiorHueckoro CTPOEGHHsI OCHOBA-
HHSl XapaKTepHu3yeTcsl HEOLWHAKOBOH TOJIIHHOH  cJOeB
TpyHTa, JHH3000pa3HbIM 3aJjleraHHeM OTHAEJbHLIX BHIOB
IPYHTOB, BHLIKJIHHHBAaHHEM OTHEeNbHLIX CJOEB, HepaBHOMep-
HBIM pacnpejfeseHHeM B TPYHTe PAasjiH4YHbIX BKJIIOYeHHH
(pyc. 2.2,a).

3akon nameHennsd kKodpoduniueHra KeCTKOCTH OCHOBRA-
HMA, HMEIOLLero HCOLHOPOAHOE TeONOrHYecKoe CTPOEHHE,
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onpeiensieTcss 10 (AKTHYECKHM AaHHBIM HHXXEHepHO-reo-
JIOTHYECKHX  MCCJA€NOBAHHH  NJOIIAAKH CTPOHTEJAbCTBA
Kos¢pduuHeHT KecTKOCTH B i-TOM TOYKe MOA MOAOWIBOI
(pyHnameHnTa omnpeaeaserca no gopmyie
p
Ci=——
i s; (2.2)
rie p-—cpelHee paBHOMEpPHO paclpelesienHoe jgaBJe-
HHe NOJ MoxoluBol# QyHIAMEHTa;
S; — ocaaxka ocHoBaHusi B i-TOH TOuKe puc. 2.2,6.

2.9. Tlpu npocTOM reosOrH4ecKOM CTPOEHHH OCHOBaHUS,
XapakTepH3YIOIHMCA HaJHuHeM OAHOIO BHMJAa TPYHTA HJIH
HaJIHYHEM HECKOJbKHX CJIO€B pPAa3jIHUHbIX BHIOB TPYHTOR
C TOPH30HTAJbHBIM MHJIH IOJIOTMM 3aJeranieM, MOAYJb
medopMallliH rPYHTOB B l1pejesaX KOHTypa 3[4aHUst MOXKer
UMeTb pPa3JHuHble 3HaueHHs, 06YC/IOBJIEHHBIE eCTeCTBEHHOI
HEOJHOPOJHOCTLIO IPYHTOB OLHOr0 BHJAA.

22 T T T I N X T N T |

T PP

0)
777777, [ TA777
< 7
<
6)
(.
Ry

Puc. 2.2. Heopnopoanoe reosoruyeckoe cTpoeHue ocHOBAHUA

@ — TeosOTHYeCKHl paspe3; 6 — OCaAKH NOBEPXHOCTH OCHOBANMA; @ — 3Mopa Ko3(-
(GHUHCHTA HECTKOCTH
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B stom cayuae 3HaueHusi K03 pHUHEHTOB KeECTKOCTH
ocHoBanusa C(E) no anHHe 3maHHsa onpegensercs no Gop-

MyJam:
npu
E<<1 C (E) =Ccp (1 +Pcos mi), (2.3)
npH
E>1C (§)=Cqy (1 £8), (2.4)
riue §=-f-——— 6e3pasMepHas KOOpAHHATa;

1
[y — noaynsnuua yuactka ¢ mepeMeHHHIM Ko3thdu-
LHEHTOM XKeCTKOCTH, onpepesnsieMass no ¢op-
MmyJse

/ El

L=nt! <,
uz
V Ccp(l—ﬁ2)(l+’4_)

Ccp — cpeaHee 3HauyeHNe KO3(dHIHEHTa MKECTKOCTH
OCHOBaHHS;
EI — npuBeneHHass u3rubHas XKeCTKOCTb 3HaHHA
(cTennl);
[ — noayaauua 3nanus;
B — ko3bdHIHEHT, XapaKTepH3YIOIHH CTeNeHb
H3MEHUYHBOCTH CXKIMaeMOCTH OCHOBaHHSA

(2.5)

a—1
= 2.6
B=—aT (2.6)
a — CTeneHb H3MEHYHBOCTH CXKIMAaeMOCTH OCHO-

BaHHA B TWIaHe 3JaHHA,
E

max

a=T— , 2.7)

min

Emax ¥ Emin — cOOTBETCTBEHHO HaH6OJblIee H HaHMeHbllee
3HauyeHHa Moayas JAedbopMaluuH TPYHTOB B
npejesax KOHTypa 3QaHHA.

Pacuer 3paHufl cieayer npoH3BOAHTL AAS ABYX CXeM
n3MeHeHUs! Ko3(pdHLUHEHTa KeCTKOCTIL OCHOBAHHS, COOTBET-
cTByIOWMX nporu6y 1 Bbiruby spanus (puc. 2.3,a n 6).

2.10. OcHoBaHus, CJOMXKeHHble He MOJHOCTbIO BOAOHACHI-
mwenHbiMi (G <<0,8) TIHHHCTHIMH TPYHTaMH W NbLIEBATHIMHU
necKaMH, MOTYT H3MEHHATb CXHMaeMOCTb BCJEACTBHE NOBbI-
IUeHHS BJAXXHOCTHI TPYHTOB B INPOLECCE CTPOUTENbCTBA U
skcnayaTauuu agauns (puc. 2.4,a).

Onpenenenne neOpMALHOHHBIX H NMPOYHOCTHLIX Xapak-
TEPHCTHK T[PYHTOB (MoaysAb Jedopmauur E, yaedabHoe

9
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Puc. 23. Pacuernbie amops KoapduuHeHTa MKECTKOCTH TPU  ECTECT-
BEHHON HEOAHOPOAHOCTH TPYHTOB
a — BAA pacdera Ha cayyafl nporuGa; 6 — uJaf pacueTa Ha cayuait ssirnda

4

@) T eacmon yin clenjeHHe ¢ M yroa BHYT-
e peHHero TPeHHS @) C yue-
' TOM BO3MOXXHOTO MOBbILLE-
HHSL BJAXHOCTH cJjefyeT
MPOH3BOAHTL B COOTBETCT-
BAM € PEKOMEHJalHAMH
Pykosoacraa [3].
Jns npeaBapHTeJbHBIX

) ' )
\——\E{_—E{ pacueToB 3[AaHHH JOMyCKA-
‘ ley ©TCSI NOJAb30BATLCA 3HAUC-

) HHSMH XapaKTepHCTHK CiI.
5 ji{ oun ¥ £ AJga mecdaHHx H
LS ~% TJIHHHCTBIX TPYHTOB, MOMe-
IleHHbBIMA B Tabx. 2.1 1 2.2.

XapakTepHCTHKH  necC-

P;E) 2.4. PacveTnHnle 9nOPH KO-  YAHDBIX rpyHTOB B Tata. 2.1
k] HUHECHTa HECTKOCTH nNpH B-

JaHEeHHH OCHOBAaHUA y OTHOCATCA K KB'ﬂpU,eBblM

neckam, CojAepxKaliuMm He

a — ¢cXxeMa AR ONpeREeAEHHR AJANHBLI Yda-
CTKa H3MCHEHHS Ko3DDHUHEHTAa XKeCTKo- oonec 20% noJieBoro wmna-

CTH OCHOBaHHA; 6 — sniopa KOyhdrUH-
eHTa MECTKOCTH IPH ys:?mxncng)w? rﬁm Ta 11 He Goaee 5% MATCKHX
CCPCAHHOR 3LaHNA: 8 — TO XKe, Y Topua qacTil BKJAIOYAs pacTH-

3naHuA
TeNbHble OCTATKH.

Xapakrepuctukn rpyntop B Ttaba. 2.2 oTHOCATCA K
IMTHHUCTBIM TPYHTaM, coflepxallitm He Goace 5% pacru-
TENbHBIX OCTaTKOB.

PacueroM nposepsiloTcst aBa caydass H3riuba 3paHus —
Bbiru6 1 mporn6, cooTBeTcTByMOUIHe Haubosee nebaaro-
NpHATHOMY AJAf paboTHl 3[4aHIfi NMOJOMXEHHI0 ydyacTka yB-
JMaXXHeHHA TPyHTa —— IOA CepelHHOH W y TOpla 3J1aHHuf.
HMamenenne kosdduuneHTa KeCTKOCTH OCHOBAHHA TIPOSB-
JSETC Ha yvyacTKe, MOJyAJHHa KoToporo [; (puc. 2.4,6).

Kosdbduuuent xecrkocti ocnosanns C(§) Ha yyacrke
H3MeHeHHS onpenensiercsl no Gopmyse

Ce
c(§)=——l—_!—_—ﬁ—[l—|3(1—2€)]. (2.8)

10
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Ta6baunwa 2.1

3HaueRus YAeNBHOro CUEMJIeHHS L Krc/cM?, yriia BHYTDEHHEro TpeHHS

06:::3“' @[+ TPaR. W MoAyax ob6went pedbopmauun E, xrc/cM?, npn Koadduunenrte
Buaw meckos xapaKTe- NOPHCTOCTH €, PaBHOM
PHCTHK

04 | o4 | o5 | o055 | 06| 06| 07| o | o0s
I'paBesacTHe B KDYMHLE 11 0.03 0,02 0,02 0.01 0,01 0 0 — —
@4 44 43 41 40 39 38 36 - -
E 570 500 450 400 350 300 250 — —
Cpeagrelt KPymHOCTH 11 0.04 003 | 0,03 | 002 | 0,02 [ 0,01 0.01 - -
Q11 42 40 39 38 36 35 33 -~ —
E 550 500 450 400 350 300 250 — —
Manosaaxuue G<<0,5 11 0.06 0.06 0,05 0.04 0.03 0,02 0.01 0 0
© P11 40 38 37 36 34 32 30 28 26
= E 530 480 430 380 330 280 230 180 150

=
5 | Baaxme u BOROHacHmennne 0,56L6<) o1 0.06 0,06 | 0,06 | 0,04 | 0,03 | 0,02 | 0,01 0 0
?r1 39 38 37 36 34 32 30 28 25
E 480 430 380 330 280 240 200 170 130
Manosnaxuse G<0,5 1 0.09 0.08 0,07 0.06 0.05 0,04 0,03 0,02 0.01
oI 37 36 35 34 32 30 29 27 25
g E 450 390 310 230 200 180 160 140 120
z Baaxuwe 0.56<CG<0.8 [l 0,08 0,07 0,06 0,05 0.04 0,03 0,02 0.01 0,01
o 911 35 34 33 32 31 29 27 26 25
£ E 380 320 | 270 | 230 | 200 [ 170 | 140 | 120 ! 100
& | Bogonachuwennne 1>>G>0,8 o 0,07 0.06 | 0,05 [ 0,04 | 0.03 | 0,02 | 0,02 | 0,00 | 0,01
oIl 33 32 31 30 29 27 26 25 24
E 300 250 210 180 160 140 120 100 90




cl

Ta6auuna 2.2

3HaueHHA YAENbHOrO CUENeHus N Krc/cM?, yroia BHYTPERHEro TpeHHS @y* TPaR H Moayan nedopmauuy
O6o3na-

- 2
KOHCHCTERINS | vepus E, krcjcM?, npy Ko3QOdULHEHTe NOPHCTOCTH €, PaBHOM

Xapak -
TEPHCTHK

0.45 0.5 0.55 0.6 0.65 0.7 0,75 0.8 0.85 0.9 0,95

i l 1.05‘ .1

Cynecu Oeaosuansbubie, 30408ble, 302080-0eA108UANBHLIE, O3EpHbIE,
03epHO-QAAI0BUAAbHBIE, (AIOBUOZASHYUAAbHGIE, QAAIO8UAADHbLIE

0>1.2>—1 n 0,25 0,2| 0,18 0,16/ 0,14 0,12 0,11} O,1( 0O,C9 0,08 0,07/ 0,06/ 0,05
o | 31 30 | 30 29 28 27 26 26 25 25 24 24 23
E [380 340 (300 (260 |220 {190 (160 (140 120 (110 [100 90 80 70

O<<lL<< 1 0,15 0,13; o,11} 0,1f 0,08 0,08 0,07 0,06 0,05/ 0,04; 0,04/ 0,63 0,03
=0,25 o | 30 29 29 28 | 27 25 24 24 23 23 22 21 20
E [350 310 270 230 1190 [160 |130 (110 {100 90 80 70 60 50

025<It<< | ¢; | 0,13/ 0,11] 0,09 0,08 0,06 0,05 0,03 0,03 0,03 0,63 0,03 0,02/ 0,02
<0,75 o |28 |27 |26 |25 |24 |23 |21 |21 |20 |19 |19 |18 |18
E 320 280 240 200 {160 130 100 |9 |70 [70 |60 [5 |45 | 40

0,75< ¢y | — | 0,08 0,07 0,06 0,05 0,04/ 0,03 0,03 0,03 0,02 0,02/ 0,02 0,02
</ =<I oy | — |26 |24 23 |22 |2t |2 [ |18 |18 |17 |17 |16
E 240 200 l170 130 fro0 [80 |70 |60 |50 |45 |40 [35 | 30

1<y, E — — —_ — — 80 70 60 50 45 40 35 30 20
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Cyzaunku OenoguanvHble, 30408sle, 304080-0eni08uanbHble,
aAN0BUANbHYIE, O3EPHbIE, 03ePHO-AAN0BUANLHDIE

0>I>—1| ¢, | 0,55 0,47 0,42 0,37| 0,34 0,31 0,28 0,26 0,24/ 0,22 0,2} 0,19 0,17

oy |28 |27 |21 |26 |26 |25 |25 |24 [2¢4 [23 (22 |21 |20

E 370 |330 [s00 [270 [250 220 200 [180 (170 [150 140 120 |100 90
o<ii<< ¢y | 0.47| 0,42] 0,37] 0,34 0,31 0,28 0,25 0,23 0,22 0,2 | 0,19 0,17 0,15
=<0,25 o, |26 |25 |26 |24 |24 |23 |23 |22 |22 |21 |20 [19 |18

E 1340 300 J270 o0 220 200 170 (150 140 [120 j110 {90 |80 70
05<ir<<| ¢; | 0,39 0,37 0,34 0,31/ 0,28/ 0,25 0,23 0,2 0,18 0,17 0,15 0,14] 0,13
<05 o |24 |23 |23 |22 (22 |21 |21 20 [19 |18 {17 |16 |15

E [320 (280 250 220 [190 (170 |40 [ 120 110 |90 |8 |70 |60 50
050<li<<| ¢, | — | 0,31] 0,29/ 0,27| 0,25 0,22] 0,2| 0,18 0,16 0,15' 0,14] 0,13] 0,12
<0,75 oy | — |22 |21 |20 |19 [18 [18 |17 |16 |15 |14 |13 |12

E | — |250 220 (190 170 [140 {120 |100 |80 |70 ’60 60 | 50 40
075<lu<i| ¢y | — | — | 0,25 0,23 0,21) 0,18 0,16| 0,14/ 0,12 0,11] 0,1 | 0,09 0,08

oy | — | — |19 |18 |17 |16 |16 |15 |14 |13 [12 |11 |10

E | — | — l1so liso h3o (1o |10 [8 |70 |60 |50 |45 |40 35
1<l El - | = | =] —=| =] =8 {7 | 60 | 50| 45| 40 | 35 | 25
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Ipodorxenue raba. 2.2

3HaueHHS YAEABROrO CHemAeHHS ‘1 Xrc/eM?, yrna BHYTPeHHEro TpPeHHS P+ FPAA. H Monyan aedopManHe

Korcacresuus O.?:::: ) E, xrc/cu?, npu kosbduuHenTe NOPHCTOCTH &, PABHOM
L XapaK-
TEPHCTEK

0.45 0.5 0.55 0.6 0.65 0.7 0,75 0.8 0.85

0.9 I 0,95 i I 1,05 ‘ 1.1

Taunet OBAMBuMbele, 30408ble, 304080-0LM108UGAbHBIE, AANIOBUAAbHYLE,
03epHble, 038PHO-AANI0BUANBHLE

0>I=—1| ¢of | 1 0,92 0,85 0,78 0,72\ 0,65/ 0,590 0,54/ 0,50{ 0,47| 0,44{ 0,41 0,39 —

o |24 |23 |23 |22 |22 |21 {21 |20 [2 {19 [18 |17 |16 —

E |400 (360 (330 (300 (270 (250 (230 {220 |210 [190 [180 {160 {150 | 130
0<I1<<0,25| ¢; | — | 0,88 0,81 0,74| 0,68 0,61 0,54/ 0,5 0,47] 0,44 0,41] 0,38 0,36 —

e; | — |21 |2t f2 |2 |19 |19 |18 |18 |17 |16 |15 |14 —

E | — 310 [280 [260 |[240 220 (200 |190 [180 {160 {150 130 [120 | 100
0n<le<<| ¢y | — | — | — | 0,62 0,57 0,53 0,5| 0,46 0,43 0,40 0,37] 0,34 0,32
<0,5 oqu | — | — | — |19 [18 {17 [17 |16 |16 |15 |14 |12 |1

E | — | — | — |20 (210 {190 [180 (160 [150 [130 [120 {100 |90 80
05<lL << ey | — | — | — | — 1 — | o,46| 0,41 0,38] 0,36 0,34| 0,33 0,31} 0,29
<0.75 gl = | = | — | = | = 1]15 {14 |13 {12 |10 [0 |8 |7

E | — | — | — | — | — l160 (150 {130 {120 jio0o J90 |8 |70 60
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0,75<<IL<<l} cpy — — — —_ — — 0,38 0,36 0,33 0,31 0,29, 0,271 0,25
(o — — — — — — 12 11 10 9 8 6 5
E — — — —_ — — [130 110 90 80 70 60 50 40

1<y, El =} =]l =l =} =1 1] 19 | s | 7| e | 501! 4 | 30

Cyenunku aroguoesrayuanvrote

0>IL>2—1 11 0,55 0,47\ 0,42| 0,37, 0,34 0,31 0,28 0,26{ 0,24 0,22] 0,2 | — — —
@ |28 |27 |27 (26 12 |25 |25 [24 |24 [23 |22 — ] -] =
E 1450 410 {380 350 (320 290 |250 {220 {200 170 150 — — —

0<<l,<0,25| ¢, | 0,47] 0,42| 0,37] 0,34 0,31/ 0,28 0,25 0,23 0,22 0,2 | 0,18 — | — | —
@ |26 |25 |25 |24 |24 |23 |23 |22 |22 |21 |20 — | — | =
E 1400 [360 (330 |300 [270 (240 210 190 170 140 120 — —_ —

|

0,255<I<< | ¢ 0,39] 0,37] 0,34] 0,32 0,28 0,25 0,23 0,2] 0,18 0,17] 0,15) — | — | —

S P 24 23 23 22 22 21 21 20 19 18 17 — — —
E {350 310 (280 {250 |220 190 170 150 140 110 90 — — —

0,50<<fp << C — 0,31, 0,29/ 0,27 0,25 0,22 0,2 | 0,18 0,16/ 0,15 0,14 — —_ —

=075 P — | 22 21 20 19 18 18 17 16 15 14 — — —
E — 260 |230 |200 [t70 {150 130 (110 [106 |8 |70 — - | =

0.75<I:<l| ¢, | — | — | 0,25/ 0,23 0,21] 0,18 0,16/ 0,14 0,12[ 0,11 0,1 | — | — | —
oy | — | — [19 |18 |17 [16 |16 |15 |14 |13 |12 — | =] =
E — — |200 170 140 120 110 90 70 60 50 —_— — —




X
rae 5=—l—— 6e3pa3MepHas KOOPAMHATA;
1

E.— E,
- T e 2.9
P= 2T E (2.9)

Ce n Ee — KO3pGHUKEHT KeCcTKOCTH H MOAY/Ib AedpopMma-
UMM TPYHTa OCHOBAHHS, COOTBETCTBYlOLLHE
€CTECTBEHHOH BJIaXKHOCTH TIPYHTA;

E; — wmonynb Aepopmanud TrpyHTa B YCJHOBHAX
NOJHOIO BOACHACHILIEHHS.
HnuHa yuactka [; (puc. 2.4,a), Ha KOTOPOM NPOHCXO-

OUT H3MeHeHHe KO3((dHLHEHTa XXKeCTKOCTH, 3aBHCHT OT

r1yOHHBL yBJaXXCHEHHS H OIpeleNeHHs no Qopmynae

ll=—g—+kh<l, (2.10)

rje @ — IUHPHHA HCTOYHHKA 3aMauHBaHHA,

h — BenHuHHA CXHMaeMOH TOJILMHBI OCHOBAHHSA, Om-
pelesnsieTcss B COOTBETCTBHH ¢ TPEGOBaHHAMH rJia-
bl CHuIT no npoekTupoBaHHIO OCHOBaHHH 31aHHu
H COOpYXEeHHH;

k — xo3dduuuent, yunThHIBalOUHN XapaKTep pacmpoct-
paHEeHHsI BOALI B TOJILE CPYHTOB, PEKOMEHAYeTcs
npuHuMate miaa  raud 0,4-+-0,6, nis  neckop —
1=1,4,;

! — noayanauHa 3AaHus.

2.11. Tlpu pacuere KOHCTPYKLHIH 3HaHH{i Ha BO3NEHCT-
BHE HepaBHOMepHbIX AedOpMalHil OCHOBaHUS ONHOBpPEMEH-
HBIH yder (CYMMHpOBaHHe) TpeX BHUAOB HEOJNHOPOAHOCTH
TPYHTOB (HEOZHOPOAHOCTb T'€OJIOTHYECKOrO CTPOEHHS OCHO-
BaHHs no n. 2.8, ecrecTBeHHas H3IMEHUYHBOCTb Jedopma-
LIHOHHBIX XapaKTePHCTHK TPYHTOB OJHOro BHAA mo m. 2.9,
H3MEHYHBOCTb CBOHCTB TPYHTOB MNPH YBJaKHEHHH 1O
n. 2.10) He goJyKeH NPOU3BORHTBHCA.

B kauectBe pacueTHBIX YCHJIHH NPUHUMAIOTCH HAHGOJb-
LiHe YCHJus, onpeReJeHHbie AJas Kakoro-1H6o OAHOro BHAa

HEOAHOPOJAHOCTH TIPYHTOB.

NMPOCANOYHDBIE 'PYHTDI
I Tun epynroseix ycaroeuii

2.12. Tlpu npoeKTHPOBAHMU KOHCTPYKUHI 3XaHHH Ha
NpOCafOYHbIX TPYHTaxX ¢ | THNOM TpYHTOBBIX YCJIOBHHA
NPHHAMAIOT, YTO HepaBHOMepHbie AedopMalHH TPYHTOB B
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OCHOBAHHH TPOHUCXOAAT TOJBLKO NPH MECTHOM HX 3aMauu-
BaHMM BCJAEACTBHE NpPOCAaAKM B npenenax AedhopMHpyeMORt
30HBl OT HArpys3ki (yHgaMeHTOB H COOCTBEHHOro Beca
rpyHTa.

Bo3Moxible B 3THX YCJIOBHAX MPOCAaJKH TPYHTOB OT
COOCTBEHHOIO Beca BEJHYHHOM A0 O CM He YYHTHIBAIOTCH.

2.13. Crenenb H3MEHYHUBOCTH CXKHMAeMOCTH OCHOBAHHH
Ha NPOCAfOUHBLIX TPYHTax ¢ | THIOM TIpPYHTOBLIX YCJ/IOBH#
oueHuBaercd KoapQUIHEHTOM

s
op = oo T Smor 2.11)
Sep
A CpeaHNM MOoAyJ/IEM Ile(t)OpMauHH OCHOBAHHA
Ecp = 0,5 (Ee + Es). 2.12)

rae Scp — CpefHsii OcajKa 3JaHHS Ha  NPOCAJOYHOM
rPpYHTE TPHPORHON BJIAXKHOCTH, BblUHCIAEMasn
no dgopmyne (2.18);

Supl — BO3MOXHAR BeJHYHHA TNPOCAafKH  TPYHTA B
npepenax AegopMHpPyeMOH 30HBI OT Haubosee
HarpyxeHHoro ¢yHZaMeHTa NO paccMaTpuBa-
eMOH OcH, ompefensieTcsi ¢ Y4YeTOM  TIOJHOTO
BOAOHACHILIEHHST TPYHTOB 10 dopmyne (2.13):
npu BO3BedeHHH (YHIAMEHTOB Ha €CTeCTBeH-
HOM OCHOBaHMH — B npefenax HAedopmupye-
MO 30HBl Mgep NPH  HYACTHYHOM YCTPaHEHHH
MpPOCaAOYHLIX CBOHCTB TPYHTOB Ha  IJIYOHHY
hym B npemenax caos h, ¢ kKo3bhduLHEHTOM
yeaosuit paGorst m=1 (puc. 2.5);

Ee n Es — COOTBETCTBEHHO HOPMATHBHbIE 3HAYEHHs MO-
nyas nedopMalMy TNPOCAJOYHBIX TPYHTOB TPH
€CTEeCTBEHHOH B/IaXHOCTH M B BOJOHACHIIIEH-
HOM COCTOSIHHH, OMnpejefsieMble MO pe3y.JbTa-
TaM NOJEeBbIX HJAH JabopaTOpHBIX HCHBITAHUH
c BBeJeHHeM KO03((HUHEHTOB.

2.14. Tlpocagka rpyHTOB OCHOBAHHSI OT Harpy3ku QyH-
NaMeHTOB B mnpedenax Bcel HJAH HHXHeH dactH Jecdop-
MHDPYEMOiH 30HBI TPH YaCTHYHOM YCTPaHEHHH mpocajnoy-
HbIX TPYHTOB omnpejessieTcsi no ¢opmyae

n
Spp1 = zbnpzhtm, (2.13)
i=1

rae Onpi -- OTHOCHTENbHAS TNPOCAZOYHOCTb  TPYHTa, OI-
pelejsieTcss INPH ero TOJHOM BOAOHAChIIe-

17



HHH A KaxaAoro
1 cJost TpyHiTa B mpeje-
aax AedopMipyeMoit

— 3011kl NpPH  AaBJACHHH,
_=§, 8l paBlOM CyMMe npHu-
—x S POAHOrO AaBJieHHS H
<= JAaBjieHnss OoT (QyHAa-
+ MEHTa B cepefHHe
Pd'z7 {Pﬂ paccMaTpHBae MO T O
cJI04;
h; — TonmuuHa i-ro cJ0A
Puc. 2.5. Cxema Kk pacuery BoO3- rpyHTa;

MOXHBIX BeJHYHH NpPOCagoK ¢yH-
NAMEHTOB Ha mNpocajodmbix rpyu- 1 — UHCJIO CJIOEB, Ha KO-

tax ¢ | THNOM rpyHTOBHX YVCa0- TOpHIE paaéma Ae-
BHi ¢opmupyemas  30Ha
ned;

m — Ko3(hGhHUHEHT YycJaoBHH paboOTbl  OCHOBaHMud,
nNpHHHMaeMblil: 115 QYHAaMeHTOB  LIMPHHOII
or 12 m u OGonee m=1,a a19 JIEHTOUYHBIX
¢byHAaMeHTOB LIHPHHOH N0 3 M W mpaMoO-
YroMIbHLIX LIHPHHOH AO 5 M

m=0,5+1,5 L =P (2.14)
0

3nmech p — cpeiHee OaBNeHHe NOA TNOAOIIBOA (YHAAMEH-
Ta, Krefem?;
Pnp — HauajibHOE OPOCAJOYHOE JaBJIeHIe, Krc/cMmZ;
Po — AaBJenie, pasroe |1 Kre/cMm2,

Mpumeuanns: 1. Kospduuuenur m AA8 JeHTOYHLX dyHIaMeH-
TOB LIHPHHOH Gosee 3 M 1 NPSIMOYTOJABHBIX 0oJee 5 M onpeneasercs
MHTEPNIONALHER MeXKAY 3HAuUCHIAMI M, BuimicaseMbiMi no gopmyne (2.14)

nm=1,
2. lpn n3MeHeHnH Pap B npefesiax gedopmiipyemoil sonul He GoJee uem
B 1,5 pa3a KOI(pHUHCHT /M AONYCKACTCH NMPHHHMATH IIOCTOSTHHBIM,

2.15. Tlpn nosnom ycrpaHeHiH TpPOCAAOK TPYHTOB Of
Harpy3ki (yHAaMeHTOB XapaKTepHCTHKH H3MEHYHBOCTH
CXKHMAEMOCTH OCHOBAHHSl ONpEeReNfAlOTCH B  3aBHCHMOCTH
OT NPHHATOrO MeToJa YCTpaHeHHs NMPOCaJOK H NMPHHHMAIOT-
Csl paBHLIMH NPH NPHMEHEHHH:

YIJIOTHEHHST TPYHTOB 10 vyex==1,6 T1c/M3, am=13,
Ecp=150 krc/oM?;

3aKpelsieHHs CHAHKaTuzaume#t 1 o6xurom or=1,2,
Ecp=200 xrc/cm?;

18



NOJHOH npope3kH cBafiHbIMH (GYHAAMEHTAMH OF) =
=1,2 u E¢p ANA TOACTHNANOLIErO €09 T[PYHTa, Ha KO-
TOpLIH ONHpalOTCst CBaH.

2.16. I1Ipn ycTpaHeHMH NPOCAaJOYHLIX CBOHCTB TIpYHTOSB
B npefenax BepXHeH YacTH Ae@OpMHPYeMO#i 30HBI ymJIoT-
HeHHeM HAM 3aKpenjeHueM (puc. 2.5) cpenHuit Moayab
aedbopmMauuy B Npeaenax NPOCAaJOYHOTO CJOS BHIYHCAAET-
csi no ¢opmyne (2.12), a creneHb U3MEHYHBOCTH CKHMAE-
MOCTH OCHOBaHHH oE; Bblyucasiercs no ¢opmyrne (2.11),
B KOTOpOIi BO3MOXKHAasl BeJHYHHA TIPOCaAKH TPYHTA Supr
BHIUHCJISIETCS] B Npeneqax caos Ay 3ajeraloulero OT HHX-
HeH TIpaHHLIbl YNJIOTHEHHOTO WM 3aKpemJieHHOro cJosi N0
ray6unbl pedopmMHpyeMoO# 30HB, ¢ yuyeToM MAEHCTBYIOILLHX
B HEM CYMMAapHHIX faBjeHH#i oT COOCTBEHHOro Beca TpyH-
Ta 1 JOMOJHHUTEJNbHOH HarpyskH ¢yHIaMeHTa.

2.17. B 3aBHCHMOCTH OT XapaKTepHCTHK Aedopmupye-
MOCTH OCHOBaHHWM moja jedcTBHEM HArpy3kKn (yHAaMeHTOB
YCJIOBHSI CTPOHTENBbCTBA Ha  MPOCAaJOYHBIX TpyHTax ¢ |
THNOM TPYHTOBBLIX YCJOBHH, B TOM UHCJe H B CJayyasx
NpHMeHEeHH NOJHOTO W/JH YacTHYHOro YCTpaHeHMst Tmpo-
CagOYNBIX CBOMCTB TpYHTOB, MNOAPA3AENAIOTCA Ha TPH
rpynnut (raba. 2.3).

Ta6bauua 23

3HaueHKe aEI npH cpeiHeM moayae nedop:
YCHOBHS CTPOKTEALCTBA manuu E, kre/cm?
0 | so | 100 200 | 300
Taxense >1,7 >1,8 >2 >2,5 >3
CpenHue 1,2—1,7/ 1,4—1,8/ 1,56—2 | 1,6—2,5( 1,7—3
Jlerkue <1,2 <1,4 <1,5 <1,6 <1,7

2.18. B kauecTBe pacuerHOl MOZEAH OCHOBaHHS HA
NpocajoyHbiX rpyHTax ¢ I THmoM TrpyHTOBHIX  YCJOBHI
NpHHHMaeTcsl MOJedb NepeMeHHOro KoagduureHTa Xect-
KOCTH, MEXaHHYeCKHe <CBOJCTBA KOTOPOH XapaKTepH3YIoTcs
cpeannm koadpounuentom C, tc/M2, BHIUHCAEMBIM C yye-
TOM pekoMeHfauui m. 2.3. no dopmynae

p

c= .
Sep

(2.15)
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rae p — CpelHee [daBJeHHEe MOA INOAOWBOH (YyHAAMEHTOB
3aHHd Ha OCHOBaHue, TC/M;
Scp — cpenHsis ocalka 34aHHf, M.
Hasnenne p onpenensiercs mo ¢opmyJae

Sp;il;
= — 2.1
4 o " (2.16)
rae | — nonynanuHa 3paHue;
pi — NaBjeHHe OT pacyeTHOH HarpyskH TIoj noao-
wBoit i-ro ¢yHLaMeHTa Ha OCHOBaHHe, TC/M,
onpejenseMoe no ¢popmyse

Pe =Pz —Viihy by (2.17)

rae pr — CyMMapHasi pacyeTHas Harpys3ka Ha eJHHHIly
LJUHB TOAOWBLI i-ro (QyHmaMeHTa, TC/M;
Y11 — cpednuit oObeMHbII Bec rpPyHTa Bblllle MOAO-
wBbH ¢yHaaMmenra, Ttc/m¥
l;, bi, hi — cOOTBETCTBEHHO JJHHA, WHPHHA M Tray6HHA
3aJOXKeHHs (QyHOaMeHTa, M.
Cpennsis ocanka sfauus Scp onpefensiercs no ¢op-
MyJe, M:

(2.18)

rae S; —ocaaka i-ro ¢pyHpameHTa, M, BblYHCJAseMas co-
raacio raase CHull II-15-74 no npoektupo-
BaHHIO OCHOBaHHH 3[aHHWH ¥ COOpPYXeHHH AJa4
IBYXCJORHOIO OCHOBaHHS;
Fi; — nuowane nopowBsl i-ro ¢yHZameHra, M2
2.19. KosdhHUHEHT KeCTKOCTH OCHOBaHHS Ha Inpoca-
JOYHBIX IpPyHTax c¢ | THmoM rpyHTOBBIX  YCJOBHH, B TOM
yucje NMPH NMOJHOM HJH YaCTHYHOM YCTPaHEHHH npocaloy-
HBHIX CBONCTB, onpejensieTcs no ¢opmyJe

¢, =my,C, (2.19)
rae mcr — Ko3¢hpHUHEHT CHHXEHHSI JKEeCTKOCTH OCHOBa-
HHS, omnpejensieTcas no gopmyJe

I+ ag
c] = QG.EI . (220)
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2.20. PacuyerHas cxeMa 4) 0
H3MeHeHHA Ko3pHUHEHTa 1 ™"
)KECTKOCTH OCHOBaHHf MO _ﬂ_‘ &
AJHHe 3]aHHA 3ajaeTcss B b L b —
COOTBETCTBHH ¢ pHC. 2.6. t ,
Ha ywyacTtke MecTHoro 3a-
MAuHBaHHS TNPOCAAOYHOrO
rpyHta aauHoil 2, kosd-

|
"L
|

G

4

o~
o~
o~

(bPlU.HGHT XeCTKOCTH OCHO- J
Bauusi Ci(x) onpeaensercs
no popmy.e Puc. 26. Cxema uimeHenus Ko-
c lo sddHUNEHTA XKECTKOCTH OCHOBAHHA
(x) = e N0 AAMHE 3RaHHA NpPH 3aMayMBa-
! 1 —I—ﬁ HHH TPYHTOB
a—noa cepeanHol 3panus; 6 — noa
X (l _ﬁ cos ) '(2.21) TOPLUOM 3AaHHN
rae
Ay — 1
El
=" (2.22)
ag + 1

[Tonynnuna yuyacTka MecTHOro 3aMauyHBaHHsi TPYHTa H
JAOKaJbHOrO YyMeHblUeHHA Ko3d(pHUHEHTAa IKECTKOCTH Oc-
HOBAaHHA NPHHUMAETCs paBHOM:

4
El
G

rae El — u3ru6Hasi XecTKOCTb 3AaHHA;

Iz — noayanuna ywacrka, M, Ha KOTOPOM nNposiBJfA-
eTci HepaBHOMEpHasi MpoOCajka rpyHTa OT Ha-
rpysku ¢ynaamenTos, onpeaensieMas mno ¢op-
MyJe

In="h (0,54 ms tgP). (2.24)

roe h — ToMMIHHA cJ0OR TrpyHTa, B TNpeneiax  KOTOPOro
BO3MOXHa INpocajka OT Harpy3ku ¢yHaaMmeHTa,
npuHuMaeMasi pasHoi (puc. 2.7) mpu Bo3Bele-
HHH (YHLAMEHTOB Ha €CTECTBEHHOM OCHOBaHHH
h=Hhpep ¥ 4YACTHYHOM YCTPAHEHHH TNPOCANOYHBIX
CBOHCTB rpyHTOB h=Hh).
3nauenuss Beamuunn 0,5-4+mptgP npuHamalotca no
1a6a. 2.4 B 3aBHCHMOCTH OT  CTDOGHHS NpPOCaXOvHOM
TOJIILH.
2,21, 3a pacyeTHylo noJyAJHHY  Y4acTKa  MECTHOro
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Puc. 2.7, Cxembl aast onpeaeneHHs NOAYAJNHHB Y4YacTKa HepaBHOMep-
HOH npocajKn rPyHTa OT HarpyskH gyHpaMeHra

@ — Ha eCTeCTBCHHOM OCHOBAHHM; 6 — NpH YCTPaHEeHHM NpocafO4HbIX cBoOficTa
rpynaTa B npenenax yacTu aedhopMHpyeMoll 30Hm

/I, hg/m

Ta6banpa 2.4

3HayeHNA BEJHUHHLI
0,5+mgtgp
Ctpoenne TOALH
NCCCOBHAHAA neccoBbIf
cynech CYTFAHHOK
Onuopoauas 1,2 1,7
QP UABTPALHOHHAS CNOCOGHOCTH BepXx- 1,55 2,3
Hero cnost 6oJpllre, YeM HHIKHEro
To e, MeHbllIEe, YUeEM HHHKHEro 1 1,35

ocsiabieHusi XKeCTKOCTH OCHOBaHHA [p npH pacuere KOH-
CTPYKHHHA 3JaHHA TNpPHHUMaeTcs:

lp =1, echu Iy < In;

ly=1In, ecmn 1} > Iy, (2.25)

22



a)

/‘—'——‘ - =
X, 3
<t \\ 0 i el 77 X
N . =
N // 14 T g
\\ - ©y
(L ews vreas
r H r
) . X g‘
P —\\ =
7
\\__—’ 1 =
/2 | r/2 H 7/2 7/2
I /4 7 I I

Puc. 2.8. Xapakrep pa3BHTHA nedopMaumnii 3eMHON MOBEPXHOCTH MNPH
3aMaYUBAHHK FPYHTOB

a — KPHMBasi BCPTHKA/JLHBIN nepemewienuil, 6 — KpHBas TOPH3OHTAAbLHLIX NepeMe-
igenitli; 3onun: [ — pa’ynAoOTHeHWan; [/ — ynnorHennas; /1] — HeitTpaabHas

11 Tun epynrosoix ycaosuil

2.22. TlpoekrHpoBaHHe KOHCTPYKUMil 34aHHi Ha Tnpo-
canoyHbix rpyutax ¢ Il tTHnom rpyHTOoBBIX YyCsa0BHE ocy-
WECTBASACTCH € YYETOM BO3MOXHOCTH [POABJEHHS npoca-
JOK TPYHTOB (pHC. 2.8) OT Harpy3KH (yHIaMEHTOB B npe-
nenax pedopmupyeMoli 30HL (BepTHKa/NbHBIX IepeMelle-
HHI), OT COGCTBEHHOTO Beca FPyHTa B HHXKHel yacTi
Mpocafounoii TOJUIH, a TakXe ropH3OHTaNbHBIX nepeMe-
IeHHH.

Mpumenauue. [1py npoekTHpOBaAHUM B rpyHTOBHIX ycnosHax Il
THNA N0 NPOCAAOYHOCTH YAJNOTHEHHS, 3aKpenjenus HJAH MPope3KH cBait-
HHMH  dyHAaMeHTaMII B ApeAesaax BCellt NpOCajfouHoi TOAWM CJeAyer
YYHTHIBATD BO3MOXNHLIE HepaBHOMepHLIE OCeaHHA NOBEPXHOCTH OCHOBA-
HHS H CBa#l BCJAENCTBHE 32MAauliBaHHA OKpyXamwliuero rpyHta ecrecrpeH-

HON CTPYKTYPH # NPORABJICHHS CUJ HEraTHBHOLO TPEHHS Ha GOKOBHX MO-
BEPXHOCTSX VI/JOTHEHHLIX, 3aKpell/ieHHbIX MAaCCHBOB I'PYHTa H CBai.

IIpu Heo6xopuMocTM yuera HepaBHOMEpHHIX pedop-
MalUull OCHOBaHHMS OT HArpy3kH ¢yHnaMeHTOB H co6cCT-

B€HHOrO BeCa rpyHTa JONYyCKaercsa HCOOJb30BaTb IPHH-
LIHN HE3aBHCHMOCTH JEHCTBHR CHJ H ANdA HauboJiee He-
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6/1aronpHATHOrO pacnoJIOXKeHHs1 HCTOYHHKA 3aMAauyHBaHlA
pa3fel]bHO ONpeJeasATb YCHJAHSL B KOHCTPYKLUHAX OT He-
paBHOMepHBIX AedopManHil OcClUOBAHHA NpPH  nNpocajikax
rPYHTOB OT Harpy3ku (GyHAaMeHTOB B  mnpedetax 4acr4
nedopMupyeMOi 30HBI M B HHXKHEH 4YacTH NpOCaJlOYHOH
TOJIlLKM OT COGCTBEHHOrO Beca TrpyHTa.

2.23. MakcuMaiabHas BeJHYMHA NPOCAAKH (BEePTHKAJb-
HOro nepeMellleHHs) rpyHta OT cOGCTBEHHOro Beca (pHC.
2.8,a) onpexnensiercsa no Q)op.\ayne

S p= Za,,,,,h m, (2.26)

i=l

TAle n — YHUCJIO CJIOEB, HA KOTOpbie pa36uTa AedopMupyemas
30Ha;

Oupi — OTHOCHTeNIbHAs  NPOCAaZOYHOCTL  IPYHTA  i-rO
Cl0si B Mnpefesax TOMIIMHBI 30HBl  M[POCAaAKH
rpyHTa oT cOOCTBEHHOrO Beca B YCJAOBHSX MOJ-
HOrO BOAOHACHILIEHHs] TpYHTa NpH JAaBJEHHH,
paBHOM nNpHPOJAHOMY B cepellHHe  paccMaTpH-
BaeMOro cJosi;

hi — TonmuHa i-ro clnoOs rpyHTa, M;

m — Ko3(p@pHUHEHT ycJoBHH PpaboThi OCHOBaHHA,
NpHHHMaeMblH paBHbIM 1.

Ipu cauannn gedopMupyeMoil 30HB C 30HOH npocan-
KH TpYHTa OT COOCTBEHHOro Beca 3a BEPXHIOI0 TIpaHHLy
30Hbl MPOCAAKH NpHHHMAaeTcs IJyOHHA, Ha KOTOPOH CyM-
MapHoe BepTHKaJbHOe MAaBJeHHe OT Harpy3ku (yHZaMeH-
Ta M COOCTBEHHOro Beca I'PyHTa HMeeT MHHHUMaJbHOe 3Ha-
4eHHe.

2.24. BenuuuHel npocaiok TPYHTOB OT MX COGCTBEHHO-
ro Beca SMmpsp(X¥) Ha KPHBOJNHHEHHLIX y4acTKax r HX
pasBuTHa B naaHe (puc. 2.8,a) onpegpeasiiorcas no ¢op-
MmyJe

np rp.

"(x)=0,5 S‘,:p rp. (1 + cos

ud ) (2.27)

rie SMpprp — MaKcuMalibHasi npocajKa TPyHTa OT CO6-
CTBEHHOro Beca B LeHTPe 3aMauyHBaeMOi
njowanun (m. 2.23);
X — paccTosiHHe, M, OT UEHTpa 3aMayuBaeMoi
WIoNlad WAW Hauajla TOPH3OHTAJIBHOrO
yd4acTka TpOCajKH A0 i-TOH TOYKH, B KO-
TOpPO# OmpejensieTcss BeJHYMHA TMPOCaJKH
S¥uprp(X) (B npemenax 0<<x<<r);
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r — AJHHA, CM, KPHBOJIMHEHHOrO yyacTka Npo-
cajlkKi TPpyHTa OT ero coGCTBeHHOro Beca,
onpesnensemas no popmyae

r=H (0,54 m, 1gp), (2.28)

rie H — posHas BeJHYHHAa TPOCANOYHOH TOJNILILH.

Beanuuna 0,5+ mptgp npunnmaerca no ta6a. 2.4.

2.25. [Ipu npHMeHEHHH  KOMIIEKCA  BOLO3AIIHTHBIX
MepONpHATHI M YCTPOHCTBE B OCHOBAHHH CIJIOUIHOTO Ma-
JOBONOTIPOHMIIA€MOT0 3KpaHa M3 YIUVIOTHEHHOro TPYHTA
TOJMIMHON He MeHee 1,5 M KOHCTDYKLHH 31aHHIl IHOJIKHDLI
PACCYHTHIBATBCA HA pACYETHHE BEJHYHHBI MaKCHMaJbHbIX
nprp  TIPOCANOK TIPYHTOB OT COGCTBEHHOrO Beca, Ompe-
IensieMBbIX C YYeTOM HEMOJHOro BOJOHACHILIEHHs! TPYHTA.

PacuerHas BeNMYMHa MAaKCHMaNbHOM MPOCAAKH S mp.rp
NPH HENMOJHOM BOMOHACHLILIEHHH TPYHTA ONpelessercsd Mo
dopmyse (2.26), B KOTOpYylo TMOIACTABMASIOTCH  BEJHUHHUI
OTHOCHTEJIbHOM NPOCAaJOYHOCTH OTAENbHBIX CJIOEB TpPYHTa
NpPH HENOJHOM BOAOHACHIEHHH &’npi, ONpesiesieMble MO

dbopmyne

’ WK—‘Wnp
8 ,=0,014+ —"—""— (8up; — 0,01
np.¢ + Wy — Wi (8up: ) +
Gy — Gnp
—————— (8up: —0,01), 2.29
+ GB_GHD (npl ) ( )
rie Wi u Gy — KOHeuHasi BJAXHOCTb M CTEeNeHb BJaX-
HOCTH TPYHTa IoOcje 3aMayHBaHud,;
Wup u Gpp — HavaNbHaf MNpocafoyHasi BJAXKHOCTL H

CTeneHb BJAXHOCTH, COOTBETCTBYIOULAA
HauaJbHOM  NPOCAJIOUHOM  BJAKHOCTH
rpYyHTa;

Wpe u Gy — BNaXHOCTE M CTENE€Hb BJAMXHOCTH, COOT-
BETCTBYIOIlHE TNOJHOMY  BOLOHAchILle-
HHMIO TPYHTA,

Onpi — OTHOCHTENbHAST TNPOCAJOYHOCTb TPH INOJ-

HOM BOJOHACBILIEHHH.

Mprumeuanus: 1. Ilpn nayaavHoil BJIAXHOCTH Wiup(Gap) meun-
we npupontoit W(G) s dopmyae (2.29) smectro Wup(Gnp) npunumaer-
cA
2. Ilns npenBapuTesNbHLIX DacyeTOB Aonyckaercs npHuuMath Gy=0,65;
Gnp=0,4—05; G:=0,85.

25



2.26. CTeneHb H3MEHUYHBOCTH CXHMMJeMOCTH OCHOBaHHfA
Ha npocafoyHbIX rpyHrax ¢ Il Tumom rpyHTOBBIX YyCJIO-
BUll ouenHBaercd KO3 (PUILIIEHTOM

eoc 1+ €@ e
a511=%:‘l=1+;::—. (2.30)

Tle €,c — CpeAHsii OTHOCHTenbHasi JedopMallus TpyHTa
OT Harpy3kH ¢yHzamelTa B npelenax CxKHMa-

emMoii 30HHI, paBHas:
(2.31)

€oc = ,

S
ha
S — pBenHuuHa oOcajKu HauBGojiee XapaKTEPHOro MO Ha-
rpy3kam H pa3mepam ¢yHAaMeHTa, onpeaensemas
no raase CHull [I-15-74 ¢ yuetoM noaHoro HJau
YacTHYHOTO  yCTpaHeHHA  NPOCAAOUYHBIX  CBOKHCTB
IPYHTOB B lipeAetaX ne¢opMHPYyeMOil 30HHI;
ha — TonmMHa CKHMaeMmO#l 30HLI OCHOBAHHMS OT Harpys-
K4 (yHIaMeHTa;
enp— CpellHsis  OTHOCHTEJbHasi gebopMauus  rpyHTa
npH npocajke ero OT co6CcTBEHHOro Beca, paBHas:
SM.P
np.r
op = — - (2.32)
heq
— pacuernas npocajka rpyuta ot coGcTBeNnnoro
Beca, onpegensieMas no . 2.25;
hey — TOMIMHA 30HBI NpocaaKi OT  COBCTBEHHOro
Beca, BbluncaseMmass no (opwmyJae

hep = H — —220_ (2.33)
Yirep
rie  — MOUWIHOCTb NpOCafOYHOW  TOJIUH OT JHEBHONH
MOBEPXHOCTH [0 KPOBJH HENpOCaLOYHOTO CJ0s1
WJIH YPOBHSl TPYHTOBHIX BOA, M;
Pnp — HauaJbHOE MpPOCANOYHOE  NaBJIeHHE TPYHTOB
ToAWH, TC/M%;
Yilcp — CPeAHHH 0OBLEMIBIA Bec TpyHTOB, TC/M®, Jexa-
H[MX BBILIE 30lbLI NPOCAfAKH TpyHTa OT co6CT-
BEHIIOTO Beca, MpUHWMaeMblii NpH 3aMauuBa-
HHH CBEPXY C Yy4YeToM MNOJIHOro BOAOHACHILEHHS,
2.27. B rpynroBuix yesoBusix Il tuna no npocagounoctn
BHIUIIC/IENHE cpefllell )KecTKOCTH oclioBanus Cn npu npocan-
Ke IPYHTOB OT COGCTBEHHOrD Beca NPOUIBOAMTCR C YueTom
CAeAYIOUHX MOJIOXKEHHI:
CXKHMaAEMOCTL BOAOHACHILIEHHOTO TPyHTa B Npelenax

M.
np,rp
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YBNaXKHEHNOH 30HH!, pasMepnl KOTOPOH BO3pPacTaloT C riay-
6uHOH, 3HAUMTEJAbHO TPEBHILIAET CHHIKAEMOCTb 3TOr0 XKe
rPYHTa TNIpH €CTeCTBEHHOH BJIaXKHOCTH;

3a npejenaMH 30HBl YBNaXXHEHHs XeCTKOCTb OCHOBa-
HHA ONpepfeJsieTCsl BENHYHHOH MOAYJS HedOpMauUMH TpPyH-
TOB €CTECTBEHHOH BJIaXKHOCTH.

Cpenusis xecTkocTb ochoBaHuit Cn, Tc/M2, B npene-
JlaX 30HbI YBJAXXHEHHsl BblYHCAAETCH 1O (opmyae

Cjy = mgy C, (2.39)

rae C — cpeaHuit KO3 PUUUEHT XKECTKOCTH OCHOBAHHS, OIl-
pelensieMbli o pexoMeHmauuam 1. 2.18;
Mmcir — KOIQOPHUHEHT CHHXKEHHUSI KEeCTKOCTH OCHOBaHMs
NpH 3aMayHBaHHH, ONpejessieMblii B 3aBHCH-
MOCTH OT pacueTHONl IJHHB KPHBOJHHEHHOTO
y4yacTka TpocafKH rpyHTa OT  COOGCTBEHHOro
Beca r no dopMyaam:
!
Cen

I
r< mC“=1—’—(I—— )

r>l; mep=
(2.35)

{ I

2.28. I'opn3oHTadbHbIE NEPEMELLEHHS NPOUCXOAAT Ha KPH-
BOJIHHEHHBIX y4acTKax NMpOCafKH rPyHTAa I H XapaKTepusy-
I0TCS 30HaMH pasymiotHeHusi 1 W ynaorHenus II rpysra.

B npepgenmax 30H rOpH3OHTaJbHOrO YIVIOTHEHHS IpoO-
HCXOAHT YIJOTHCHHE TPYHTA C TNepeMellleHHeM ero oT
nepudepuH B CTOPOHY 1leHTPa 3aMaydMBaeMoOH IVIOIIA/H.

B 30Hax ropH3OHTaJbHOrO pa3ymJIOTHEHHS NPOHCXOAAT
FrOpPH3OHTA/bHblE INepeMellleHHs C pa3yNJOTHEHHEM TIpYH-
Ta, BhIpa)kawolieMcss MOABJ€HHeM B HeM paCTATHBAIOLLHX
HanpsiXXeHHd ¥ o6pasoBaHHEM INpPOCAfOYHLIX TPELHH.

2.29. PacueTHble BEJHYHHBl TODH3OHTAJNBHOrO IepeMe-
wennst Upp, cM, HA 1OBEPXHOCTH OCHOBAHHSI NPH MpO-
cafike rpyHta Or COGCTBEHHOro Beca ONpefeasiloTcs no
thopMmyne

Unp=0,5¢er, (2.36)

rae r — pacueTHas AJHHA KDHUBOJHHEHHOro ydacTKa Mnpo-
cagKu TIpyHTa OT cOOCTBEHHOro Beca, CM;

€ — OTHOCHTEJbHOE TOpPH3OHTa/lbHOe IepeMellenne

NOBEPXHOCTH TPYHTA, OonpenessieMoeno dopmyJe

Saprp
e=0,66 r——0,005 R (2.37)
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mprp  — pacCyeTHas BeJHMuMHAa NpOCAaAKH TPyHTa  OT
CO6CTBEHHOrO Beca, CM,  oOnpejensieMas 10
n. 2.25.

[Tpumeuanue MakcuManbioe 3HaueHie OTHOCHTEJNLHOTO TOPH-
30HTAJIBHOTO MNepeMCLUEeHHsT & MPHHUMAeTCH paBHbiM 10 MM/M.

2.30. Mamenenne BeNHUYHHBI TFOPH30HTAJbHBIX TIepeMe-
UleHHH Ha KPHBOJHHEHHOM YyyacTKe NpOCajKH TpyHTa OT
COOCTBEHHOr'0 B€Ca ONHCBIBAeTCsl BhlpaxkeHHeM

Unp (x) =0,5¢er (1 + cos —% ) (2.38)

raie X — KOOpAMHaTa [-TOH TOYKH B M, B KOTOpOH oOmpe-
[eJsieTcsl BeJHYHHa TOPH30OHTANbHOTO INepeMe-
LUleHHS TPYHTa, H3MeHSIOWascs NpH pacrnojo-
XKEeHHH Hadajaa KOOpAHHAT B TOUKe (0] C Mak-
CHMaJbHBIM 3HAYeHHEM TOpH3OHTAJbHOrO mnepe-
MelleHHsi OT HyJas o IJaioc r/2 W OT HyJasd Ao
MHHYyC r/2.

NOAPABATBIBAEMbBIE TEPPUTOPHH

2.31. IlanesnbHBble 3maHWsi, BO3BOAHMblE Ha nojpaba-
ThiBa€MbIX TE€PPHTOPHSX, AOJKHBI NMPOEKTHPOBATLCA C yue-
TOM CABHAKEHHH H AedopMaliHii 3eMHOH NOBEPXHOCTH, NMpoO-
HCXOASIILHX B pe3yJbTaTe MOA3EMHOH BbIEeMKH I10JI€3HOTO
Hckonaemoro (pHc. 2.9).

2,32. B kauectBe MCXOJHBIX JAHHBIX J1J51 [POEKTHPO-
BaHHA 3JaHHH MOJXKHbl ObITb 3aJlaHbl MaKCHMAJbHblE Be-
JIHYHHBI OXMHJAeMBIX (HOPMaTHBHHIX) AedopMalHil 3eMHOM
MOBEPXHOCTH Ha Yy4aCTKe CTPOHTE/NbCTBA B HANPABJICHHAX
BKPECT H mO NPOCTHPAHHIO NJjacTa:

ocellaHHue 1, CM;

HAKJIOH i, MM/M;

KPHBH3HA BLINYKJOCTH, Boraytocty K, (1/kM), uau

pPaxHyC KpPHBH3HHI R=?, KM;

rOpH30OHTa/NbHOE CABHXEHHe §, cM;

FrOpH3OHTaJNbHasA AedopMauus (pacTAXKeHHsT HAH CKa-
THS) €, MM/M;

yCTYyIl BLICOTOM A, CM.

Onpenenedne Beanund gedopmaunii 3eMHoil nosepx-
HOCTH OCYILECTBJSETCA N0  cneuHalbHo pa3paboTaHHBbIM
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Puc. 2.9. Cxema aedopmauuit 3eMHoM

4

MOBEPXHOCTH NPH
BHIEMKE MOJE3HOr0 HCKONMaemoro

noa3zemMHon

4 — npH MONOroM MNaleHHW NAACTa NOJE3HOTO HCKONAeMoro; 6 — npH KPyTom na-
ACHUM nAacTa; | — KpHBas oCefaHufi; 2 — 3MOPa OTHOCHTCABHBIX TOPH3OHTANbHMX
Aedopmanuit

Tab6banuuwa 2.5

OXHnaemule AedopMaunn 3eMHOft MOBEPXHOCTH

Tpynna OTHOCHTCAbHLIE ropu-
TepPHTOPHHA zz:rag:g&;eieﬁop::}; panﬂy;’xszauanu HAKAOH i
CXHKAaTHA g
i 12>e>8 Is<R<3 20> i>10
I 82e>5 3<CR<7 10>i>7
111 52e>3 T<<R<12 7>i>5
v 32e>0 12<R <20 5=i>0
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MeTOoHKaM, a TakXe c yueroM TpeGosanuit raassl CHull
N0 NPOEKTHPOBAHHIO 3MaHHH M COOpyxeHHHd na noapaba-
THIBA€MbIX TEpPpPUTOPHAX.

2.33. B 3aBHCUMOCTH OT  OXKHJIaeMblX AedopManui
3eMHOH NOBepXHOCTH NOApabarTbiBaeMble TEPPUTOPHH MOA-
pasfensioTcs Ha TPYNnbl B COOTBeTCTBHM ¢ Taba. 2.5.

[TogpabaTniBaeMble  TEPPHTOPHH, Ha  KOTOPHIX TMpH
BhIEMKE I/1aCTOB MOJIE3HOTO ~ HMCKOMaeMoro o6pasyloTcs
YCTYNnbl 3eMHOH NOBEPXHOCTH, NOAPa3feNsAIOTCA, B 3aBHCH-
MOCTH OT OXHAAeMOH BBLICOTHI YCTyma, Ha TPYINLl B COOT-
BercTBHH ¢ Taba. 2.6.

Tabauyga 2.6
Ipynna OxuaaeMasi BEICOTa I'pynna O)HaaemMas BhICOTa
TePPHTOPHA yeryna h, cM TeppuTOpHA yeryna h, cu
Ik 1 25>h>15 Ik I 10>h>5
1ix 158> 10 IVk 5>h>0

2.34. Pacuernbie pgedjopManuu  3eMHOH TNOBEPXHOCTY,
yuHTbIBa€Mble NPH pacuere 3AaHHIl KaK (paKTOpPhl Harpys-
KH, OMpEeNeNsdIoTcs yMHOXKeHHeM  3HaueHHH OXHAaeMbIX
nedopmaiHil Ha COOTBETCTBYIOULHe KO3 DHIHEHTHI ieperpys-
KH n, NnpHHAMaeMble no Tabu, 2.7.

Ta6auuna 2.7
OGoaHauenne | Kosbdunuen-
Bun pedopmanuft semuoft nosepxHocTH koypdunuenra | Tl  neperpys-
neperpy3ku KH
Ocenanne 1 ny 1,1 (0,9)
TopusoHTaAbloe caABHMeHHE § ne 1,1 (0,9)
Hakaon ng 1,2 (0,8)
KpuBusna K ng 1,4 (0,6)
OTHOCHTE/bHLHE TOpPH3OHTaJbHHE Aedop- ne 1,2 (04,8)
MAlHH €& PACTsKeHHS
Yeryn & na 1,2 (0,8)

Npumeuaunne KoabdpHuuenTsi neperpyskH MeHblle eIHHHIIN
clellyeT yYHTHBATL NPH pacyeTe 3AaHHH H COOPYMKeHHH Ha OAIOBPEMeH-
Hoe JeficTBie gedOpMalHfl 3eMHOH NMOBePXHOCTH JABYX H 60OJiee BHAOB,
KOrjla yMeHblllenue 3HAaueHHA AedOopMalUHi Kakoro-qn6o BHAA MOXKeT
YXYAUHRTb YC/AOBHA paboThl KOHCTPYKUH,

2.35. Ilpu pacyere KOHCTpYKUHI 37alull HAa Bo3JeficTBHS
nNedopMaiiii 3eMHOH TOBEPXHOCTH HeOOXOAHMO BBOJMTH
K03 dHIHEHTH YCAOBHA paboTni /m, onpeAeasieMbie 10
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ra6a. 2.8 B saBucumoctu or obueii AAMHL 3maHus (OT-
ceka.)

Ta6auuna 2.8

Koaddnunentn ycnosufi paboru
O6o3naycHue npH pavHe 3naHus L, m

Bun nebopMaunft  'wosddunuenta

SeMHOfi NOBEPXHO- ycnouit paGo-

CTH TH

\ McHee 15 15—30 Goaee 30

Haxaon § my 1 0,85 0,7
Kpususua K mg 1 0,7 0,55
OTHOCHTEJIbHBIE m 1 0,85 0,7
rOPH30HTAJbLHbIE ¢
nedopmaun
pacTsKeHHs —
CXKATHA &

[Ipumeuanue [Ipu pacuere 3gaHHA B NONEPEYHOM HamnpaBJieHHH 3a
L npunHMaeTcs ero WHPHHA.

2.36. PacuerHass cxeMa BepTHKaJbHLIX nepeMelleHHf
3eMHOH HOBEPXHOCTH NPH MNOA3€MHON BbIeMKe TOJMe3HbIX
HCKOHAEMbIX [PHHHMaeTCs B BHAe mnapalo/HYecKOro IiH-
JHHIpaA C pajHycOM B BepluHHE, paBHOM R, WJaH ocelanus
OCHOBaHH$I Mapa/ijleJbHO HauaJbHOH rOPH3OHTaAbHONI mno-
BEPXHOCTH ¢ 06pa3oBaHHEM BepPTHKAJbLHOrO YCTyma BLICO-
toi h (puc. 2.10, 2.11).

3HayeHHs pafHyca KpPHBH3HBL R u BulcoTHl ycryna h
HCMOJIL3YIOTCA NpU pacuere 34aHHA Ha BO3JeHCTBHe lie-
PaBHOMEPHHIX BepTHKaJbHBIX dedopmauuil 3eMHOH noBepX-
HOCTH.

2.37. PacuerHoe ocenaHue JI06ON TOYKH OCHOBAHHS Y
OTHOCHTEJIbHO OCH 3IaHHSI WJIH ero OTceKa onpenensercs
no ¢opmyane

x!
y=ngmg o (2.39)

roe ng, mg— xk03hdULUHEHTL Meperpyskd M YcJaOBHl pa-
6oTbl, npuuumaemuie no rnase CHull
11-8-78;
X — paccTosiiie OT pacCMaTPHBaeMOoil TOUKH HO
COOTBCTCTBYIOULEll  IleHTpPa/NbHOH OCH 31a-
HHSl WJIH €ero oTceka.
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a) 0]

Puc. 2.10. BospeiictBue BepTHKaablibix Aedopmauuil 3eMHON noBepx-
HOCTH MPH NJABHOH MYJbjlle CABHKEHUS
Q ~ KPHBH3H&8 BbINYKJ/OCTH; 6— KPHBH3HA BOTHYTOCTH

Puc. 2.11. PacyueTunle CXeMbl PACMOJIONKEHHS YyCTyfa Noj 3XaHHEM

1 — pnan 3AaHHA; 2 — BepTHKaJAbLHble MNepPeMellleHHsi 3eMHOil  11OBEPXHOCTH MNPpH
cryueHuyaroil Myabae

2.38. 3a pacueTHOe MeCTOMOJIOXKEHHE YCTyma B IJlaHe
3laHusi TIDHHHMaeTcs ero JefiCTBHTeNbHOe (MPOTPacCHpoO-
BAHHOE C COCeJHHX Yy4YaCTKOB) HJIH TaKoe, NpH KOTOPOM
BO3HHKAIOlLHE B HECYIIHX KOHCTPYKLUHAX 31aHH YCHJHA
6ynyt HauGosabwuMu (cM. puc. 2.11).

HepbirogHoe mnoJioxeHue ycTyna nox 34aHHeM, onpe-
aejsieMoe PaccTossHHeM a OT TOpla 3JaHHsl, ONpejelisieTcH
pacueToM.

2.39. BesnunHLI OTHOCHTE/NbHBIX TOPH3OHTANBHLIX He-
(bopmauHit HCNONb3YIOTCS MAJIsi ONpejesieHHsl pacTArHBalo-
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LMX H CKHMAIOUWHX CHA, g :
JeACTBYIOIINX HA ¢yHAa- ]
MEHTHO-TIOABAJIbHYIO 4acCTb
3JaHHH. )

2.40. PacuerHoe nepe- ‘
MclileHHe TOYeK 3CMHOfl 1o- 777 ”
BEPXHOCTH  OTHOCHTEABHO 3 J»"—,lrj}:_g- e
LEeHTpaNbHOH OCH 3JaHHs “FaL
Ui orceka (puc. 2.12),
BbI3BaHHOEe BO3JeHCTBHEM Al
ropu3OHTaJLHBIX AedopMa- [7%
if pacTsiKeHnsl (cxarus),

onpeleasieTcss no hopmye Puc. 2.12. BoapeiictBue oThOCH-
TEJbHLIX TOPH3OHTAAbHHIX  nedop-

Al=+n, myex, (2.40) wMauuit 3emHoil nOBEPXHOCTH ma
3paHne
rge £ — oxXpgaemMasa BeJIH- a — nedopMauHu  pacTaXKeHHs, 6 — je-
ypHa OTHOCHTENDL- dopmaunn ckatus
HBIX TOPH30HTAJb- ,
HHIX aedopmaluil; ~
0603HaueHHsT n, N i ]
H X TIPHBEAEHHl K ! |
dopmyne  (2.39). i /
2.41. HakaoH § yuuTbl- \: /
BAaeTCst NDH pacyeTe BHICO- 7
KHX 3JaHHH, Y KOTOPHIX TiC- T
peMelleHHe leHTpa TsXKe-
CTH MOXXeT BbI3BAaTh NOSB- Puc. 2.13. BospeiictBue  Hakaona
JieHHe JONOJHHTENbHbIX 3eMHO# NOBEPXHOCTH HA 3aaHHe
YCHAHH B HECYLLHX KOHCT-
pykuusix  (puc. 2.13) U B OCHOBAHHH, WJAH  3AAHHH,
y KOTOPBIX BeJIMYHHA KpeHa OrpaHHYeHa YCJOBHAMH
3KcnayaTanuy JuGpTOBOro 060pyAOBaHHS.

) |

OTTAUBAIOILEE BEYHOMEP3JIOE OCHOBAHHUE

2.42. TlpoekTHpoBaHHe KOHCTDPYKUHMH 34aHUA Ha OCHO-
BaHHH, BKJIOHAIOILEM Mep3Jble TPYHTHl, OTTaHBaHHe KO-
TOPHIX JIONYCKaeTcs B Tpollecce 3KCIyaTalluH, cjenyer
OCYILECTBJSATD C Y4eTOM HEpPaBHOMEpPHBIX 0cCalok ¢yHAa-
MEHTOB, BBI3BAaHHBIX JedOpMalHAMH TPYHTOB B  30He
(«uawes) oTTaWBaHusl, rayO6HHa W kKoHQHUrypauHs Kotopoil
H3MeHSIOTCSl BO BPCMEHH.

B coorsercteun ¢ raasoli CHull 11-18-76 ocaaku or-
TauBaloOUlero OCHOBAHHA CKJAaAbLIBAIOTCA H3 TPeX cocrab-
asomnx nedopmanuit S°T, BHI3BAHHBIX OTTAHBAHHEM TpPYH-
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ta 6e3 Harpysku; nedopmMauuit SY, Bri3BaHHBIX 06KaTHEM
OTTasiBIIEro rpyHTa mnoa HeficrBieM COGCTBEHHOro Beca;
nedopmauuit S9, BBI3BAHHBIX YIJIOTHEHHEM OTTasBLIErO
IrPYHTa TNOA JAefCTBHEM INOCTOSHHBIX M BPEMEHHBIX Harpy-
30K OT 3JaHHS.

2.43. Tlpn pacuere M NMPOEKTHPOBAHHH 31aHUA Ha oOT-
TaHBaloOllleM BEYHOMEP3JIOM OCHOBAHHH CJeJyeT YYHTHIBATb!
epeMeHHOCTb CBOMCTB OCHOBaHHA KaK B TDOLOJNBHOM,
TaK M TIONMEpeyHOM HanpaBJeHHsX; 3HAYHTENbHYIO Hepas-
HOMEPHOCTb MaBJIEHHA, nepefaBaeMoro (yHAaMeHTOM Ha
FPYHT; HempepLIBHOE H3MEHEHHEe CBOMCTB OCHOBAHHA B Te-
YyeHHe NJIUTEIbHOro (IecsTKH JIeT) nepHoaa.

2.44. TlepeMeHHOCTb CBONCTB OCHOBAHHSI B TPOIOJLHOM
H TONEepPeYHOM HampaBJIeHHAX pEKOMeHIYeTcs Y4YHTHIBATb
NMPOCTPAHCTBEHHOH pacuYETHON MOJENbI0 OCHOBaHHA C
NHCKPETHLIM ONMHCAaHHEM ero CBOMICTB B UEKOTOPOM dilcje
TOUEK KOHTaKTa C GyHIaMeNTOM.

2.45. 3naunrenbnasi HEpPaBHOMEPHOCTL JlaBjenuii (yu-
naMmelTa Ha TPYHT B KaXXAbLi MOMEHT BpeMenn jpedopMH-
pOBAlHSl YYHTLIBAGTCA  HEYNpyroil pacyeTHOfl  MOJENblo
OCHOBaHIfl, OTpaalomefl HeTHHeHHYIO CBA3bL MeXAy Je-
(opmManusIMH W Harpyskamu, pasjinune B nedopMaLHOHHLIX
CBOMCTBAX OCHOBAHHA MNPH HarpykeHWH M pasrpyske, He-
CYILYIO CNOcOGHOCTh OCHOBAHHS, BO3MOXHOCTh HapyHIEHIst
KOHTaKTa MeXAy GYIIaMEeHTOM H OCHOBAHHEM.

Ilpn 3TOM paccMaTpHBaeTcsi BO3MOXKHOCTL 06pasona-
1HSA TpeX Pa3NHYHBIX 30H 3 OCHOBaHMHU:

B mNepBOfi 30He peaKUHH OCHOBAHHS paBHBI HYJIO, 3
nedbopmalHH OCHOBaHHA He MOBTOPSIOTCS (DyHEAMEHTaMu
(30Ha HyJleBLIX pCaKUHi HAM 30Ha OTpPLIBA OCHOBAaHHS OT
tdyunamenra);

BO BTOPOA 30He peakUWH OCHOBAHHSA HaXOHATCH B
npenenax 0<<p<<p™ wu pedbopmanun ¢yHZaMEHTOB MOB-
TopsoT nedopMalHy OCHOBaHHS (30Ha YNJIOTHEHHS);

B TpeTbell 30HE peaKUMHM OCHOBAHUS paBHBI TNpeneb-
HBIM QIaBJIEHHIM Ha Hero p", a pa3BHTHe OCalOK OrpaHu-
YIBAETCH TOJBKO JKECTKOCTBbIO KOHCTPYKuHM (30Ha miacTu-
yeckux nedopmanuii).

2.46. Tlpn pacuere ycunuit u nebopMauuit, BHI3BAaHHBIX
B KOHCTPYKUHSIX 31aHUsl HepaBHOMepHOW ocankoi dyHzaa-
MEHTOB Ha OTTaHBAIOIIUX BEYHOMED3JbIX TPYHTaX, MOCJEN-
IHe MpejaCTaBJAAIOTCS B BHIE HCKPHBISEMOro HepaBHOMep-
HO C)KHMaeMOro OCHOBaHHSl C TNepeMeHHLIMH BO BpEMeHH
W TJIave 34aHUS TEOMETPHUYECKHMH M XKeCTKOCTHLIMH mapa-
MeTpamH.
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HenpepuiBuuifi npoulecc ReOpMHpPOBaHHS 3aMEHSETCH
fpH 3TOM pSAOM ROCJEIOBaTeNbHBIX 3Tamop Afy =1, —
—1%g), Ha TNPOTAXKEHHH KaXAOro M3 KOTOPHIX CBOHCTBA
OCHOBAHHSI Ha KOHTaKTe ¢ (QyHAaMeHTaMH OINICLIBAIOT-
ci  CAEAYIOIUMMH  XapaKTePHCTHKaMH, 3aJaHHBIMH B
HEKOTOPOM KOHEYHOM YHCJIe TOYeK:

BEPTHKaJBHBIM  NepeMmenlenueM y=—S% nosepxHocTn
HCKPHBJIEHHSI OCHOBAHMsl, He 3aBHCALIUM OT HAarpyakH Ha
¢yHaaMeHTHl, NPUJIOKEHHOA Ha JAAaHHOM BPEMEHHOM 3Tamne;

KO3 PHIHEHTOM XKECTKOCTH OCHOBaHHs Cg npu nedop-
MHPOBAHHH €ro HAarpy3koH OT 3JaHHfA, NPHJIOXKEHHOH Ha
IlaHHOM 3TaTe.

2.47. B xaXAni# pacueTHHIH MOMEHT BPeMEHH B J11060M
TOUKe KOHTAKTa CBA3b MEXKAY ocafgkami dpyHzamextoB W u
peakTHBHLIM OTIOPOM OCHOBAaHHSI p HMeeTr BHJ

0
Pty =Cm, g Wine,) — Sm, gl (2.41)
I 4
an 3TOM XapakKTepHCTHKA Cm,g B 3aBHCHMOCTH OT TIHI1Aa
AebOpPMIPOBAHHS JAHHOTO y4acTKa OCHOBAHHS MPHHHMAaer-
cA:

0 .
Cm,g=0, eccnu W, <S5, o
J
0 0 m.g
Cm, g =Cm, g €M Sy < W, . <Sp -+ " y (2.42)
Cm, g
P, P,
c - e y ecm Wy, o> s —E
m, g 1174 so m, g
m, g m, g m, g

3aech €, ,— KOSQOHUHEHT XKECTKOCTH OCHOBAHHMA B JIMHEH-
HOil crajuH ero Jed)OpDMHPOBaHHS HAarpyskKoil oOT 3JaHus;
Pnbg — 3HAUGHHE DEAaKTHBHONO OTNOPAa OCHOBAHHS, COOT-
BeTcTBYlOLlee NOTEPH HM Hecyllel cmocOGHOCTH.

2.48. Beanuunn S§,  .ch v pjP, HOJKHBL OTpaxaTs
H3MeHelHe TEeMIEepaTypHOro peXHMa H  MeXaHHYeCKHX
CBOMCTB T'PYHTOB, NMpOHCUI€AUIee KaK Ha NpeAblAYyLIHX, Tak
¥ Ha paCcCMaTpHBaeMOM 3Tane BPeMeEHH.

Ilpu pacuere 3aaHHA B peaJ/ibHbIX MEP3JOTHO-T€OJOrH-
YECKHX YCJAOBHSX 3TH BE&JHYHHBI onpejeasiorcd no m. 2.51—

2,53.

Ilpu yuere cBOHCTB HeNHHEeHHOH HacJeACTBEHHOH mNOJ-
3y4eCTH OCHOBaHlIsl B NpeAenax OJHOrO pacueTHoro 3ramna
BpeMeHH NPHHATH CJAeAyloliHe AONYHIEHNHs:
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MeXaHHYeCKHe TapaMeTpbl OCHOBAHHA MOCTOAHHBI H
CTYyNMeHYaTo H3MEHAITCS OT 3Tanma K 3rany,;

3aBUCHMOCTH <<llaB.ﬂeHue~ne(1)opmamm» B34alMHO 110~
Z0oOHBL 17 BCEX MOMEHTOB BpeMelin, Kpome i=10;

CKOPOCTb HM3MeHeHHst AaBjedns (Kak u y=3S°) mnoc-
TOSIIIHA, YTO 9KBHBAJIEHTHO KYCOUYHO-JHHEHHON annpoKCH-

MalHy mpouecca BO BPEMEHH.

OnpejeneHne napameTpoB pacyeTHoil Mogeau
0TTAMBAIOLIEr0 BEUHOMEP3NOr0 OCHOBAHHUSA

2.49. Ilpn onpefeseHHH pacueTHbIX NapaMeTPOB OTTAH-
Balolllee BEYHOMEP3Joe OCHOBaHHe NPEACTABMASETCS B BHAE
MHOTOCJIOHHOH pac4eTHOH MOJe/NH C nepeMeHHbM BO Bpe-
MEHH KOJIHUeCTBOM # Ae(OpMHpyeMbiX OJHOPOJHBLIX MO Bhi-
coTe CJO€B OTTasABLIEro TPYHTa € pPa3qHYHbIMH (H3HKO-
MEeXaHHYECKHMH CBOHCTBAMH M NOMACTHJAIOLLEro €105 Mep3-
JIoro rpyira, AeopMaTHBHOCTbIO KOTOPOro mnpeHeGperalor.

I'ny6uny orrasBuieil TOJLIH, NMpHHHMAeMOH B pacueTe
cornacHo rtpeGopanuam CHull I11-18-76, caeayer onpene-
JAATb C Y4eTOM H3MeHEeHHs ee BO BPEMEHH [J0 MOMEHTa,
COOTBETCTBYIOIIlero 3afXaHHOMY CpPOKY IKCIIyaTauud 3pa-
uus. [Ipu 3ToM rpaHHly OTTaHMBaHHUA PEKOMEHAYETCH ompe-
Ae/Th TEeNJOTeXHHYECKHMM pacyeToM IO METOLHKe, H3J0-
xeHHo#t B mpua. 3 raaBw CHull II-18-76, a Takxe ¢
NOMOWIbIO BLIYHCJAHTENbHbBIX MalUHH M aHaJOroOBbIX YCT-
poiicte. B Jlen3HHNMDIII paspaborana mporpamma MOIIC,
npeiHasHayeHHas JJs pacyera HECTAallHOHAapHOro TeMne-
pPaTypHOro no/si B CJAOHCTO-OXHOPOAHOM cpelle.

2.50. edpopmauus caos i B MOMEHT BpeMeHH lg mpi-
HHMaeTcs paBHOMH:

S, . = s;’jg -+ SY, P Sy g (2.43)

i.g
¢y — JepopMauus OTTaHBAHMS, NpOHCXOAsAIlas 6e3
Harpysk, omnpejensiercs B cooTBeTcTBHH ¢ raasofi CHull
I1-18-76 mo ¢opmyae

S g=[A (L —=J1,) + &y N1 1y, (2.44)
rae h, — ToJWHHA i-TO CJIOA OTTAasABIIEr0 TIPYHTA;
A; — K03(QHIUHEHT OTTaHBAHHA i-r0 CJOS TpYHTa,

XapaKTepH3YIOUWIHA oCaAKy rpyHTa NpPH ero or-
TaHBAHHH 6e3 HarpyskH;

Jlci — pasHOCTb MeXIy CYMMAapHOH JbAHCTOCTBLIO i-ro
CJIOst TPYHTa H CyMMapHOH JbAMCTOCTbIO 06pas-
la I'pYHTA, B3STOrO M3 3TOro CJOH;

36



kn; — K03(pdHUMEHT, YYHTBHIBAIOUIMH HEMOJHOEe CMBbl
KaHue MOKpOTOp npu OTTauBAHUU  Mep3Joro
rpyHTa, mnpHHHMaeMbldi B  3aBHCHMOCTH OT
cpelHel TOJLHHLL JeAAHDIX BKJMIOUEHHH Ax; npu
Ax<<]l cm  kx=0,7; npu Ax=3 cm kz=0,9,
NPH NPOMEXYTOYHLIX 3Ha4YeHHAX An KO3pPHUH-
LUHeHT kn ompenensiercs HHTEpHoOJsLHEN.
Mpumeu anne Kosbouunenr orrausauus A ciefyer onpenensrb
MO pe3yabTartaM noJeBHIX HCOBLITAHMH MEP3JbLIX I'PYyHTOB FOpAYKMH HITAM-
namu, Ju60 NO MaHHKM JaBopaTOPHBIX HCAHTAHHE B COOTBETCTBHH C

['OCT 19706—74. Ilpu onpenpenenin A U3 HCUBITAHKIA TOPAYHMH IITAM-
namu 3Havenue Jlc: OPHHHMAETCA PABHBIM HYJIO.

SYg — nedopmauus ynaoTHeHHs or JelcTBHs cobCT-
BEHHOro0 Beca OTTasBLIEro rpyHTa, onpejense-
Mas 1no ¢gopmyne

SY g=SY o1 =8, g1 %, gt Vi, g1 Por (1 =T1) ¥y, g by +
- a; g ¥, g Po; (1 =) hy, (2.45)

rae  %ig—CTenedb OOpPaTUMOCTH JAeopMaivH, YHC/IEH-
HO paBHas OTHOIIEHHIO Ko3doHUUeHTOB o6pa-

THMO#H ¥ nonHo# fedopmanuii;
S} ¢ — nedopmaunusi ynJIOTHEHHS OT HeACTBHSI J0-
NOJIHUTENbHOTO [aBJIEHHA Ha TPYHT, BbI3-
BAaHHOrO HAarpy3koil OT 3JaHHA, onpepense-

Masg no ¢opmyaam:

npH BO3PACTaHHH JaBJEHHS BO BpeMeHH (HarpyxeHue)

st g =St ‘,3“_’1 + st gof’f—l-l)f' e— %, g 1% g@' et
+ (1 —'X-l-' g)(n[' g-\l)g' g)] 0"-’ a—1 hl -} ai, g [xl' g+
+ (=2 oy, o, ghus (2.46)

npH YMeHbLIEHWH JAaBJeHus (pasrpyske)
’ [ . 6 W W
St =Sheli + L2, g—a;, g f%, g, g —
— (U= )y, gl Os gi by 0 g% g0, ghe  (2.47)

B ¢dopmynax (2.45)—(2.47):

§!g-1 — nedopmaunust caos { or AeiCTBHS COGCTBEHHOTO
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Beca rpyHTa, HAaKOMHMBIIAfCA K Hayady paccMaTpHBAEMOro
3Tana BpeMeHH
A fg = [g —tg—l;
[

Sieh 5 SIgZi  — coorsercrBenHo o6patuMasi H ocTa-
TOYHAS 4aCTH ReOPMallHH CIOA OT AONMOJHHTENBbHOrO AaB-
JleHusi, HAaKONMMBUIHECS K HayaJy PacCMaTpHBaeMOro 3Tama
BpeMeHnn Alg, cM;

ai, g — KO3 (PHUHEHT CXHHMAEMOCTH TpYHTa B cJjaoe i
Ha stane Afg, paBHBIH:
a, ¢g=0] ¢ta g (2.48)

rne af g=af% =v; ,a; ,—KO3(hOHUIHEHT MTHOBEHHOH CXH-

MaeMOCTH, NPHHHMaeMblil NMPUONHKEHHO PaBHBIM Ko3ddu-
uHeHTy obpartiiMoit  (ynpyroi) CXHMaeMoCTH [pPYHTa,
CM?‘/KI'C,

@ =0 = (1—%; ,)a; ,~— KO3QQUUHEHT CXKHMaeMOCTH,
coome‘rcmyromuu AedopMaUyy MOA3YYeCTH, NPHOIHKEHHO
NPHHHMAaeMbiil paBHHIM K03 GHIHEHTY OCTATOYHOH CXKHMae-
MOCTH TPyHTa, CM2/KIC;

Y, g =V, g (¢g—24—1) GeapasmepHass BeqHuYHHA, XaPAKTEPH-
ayiollas nNpHpalleHHe 3a NPOMEXYTOK BpeMeHH Afg Je-
¢dopMauuH TOJA3YYecTH (KOHCONMAALMH) cJost i, BBHI3BaH-
HOH MNOCTOAHHBIM HamNpfXXeHHeM B CJ0€; 3Ta BeJHYHHA
MoxeT OHITb MOJydYeHAa NPH ANMPOKCHMAUHH KPHBBLIX IOJ-
3y4ecTH rpyHTa B BHAE

Si, g=%, ¢¢ (%, E"'_ (1=, x) Vi, g (t—tg—l)] (2.49)

npu ¢ = const,

rae Pig (! —lg-;) B HacTHOM cayuae MOXKeT GLITh APEACTaB-

neua B popme

_ l—-tg_‘

Y g (t—t,_)=1—e B (2.50)

(B — Bpemsi sanasgbiBaHus dedopMallHH);
t
£ Yy, g tg—1)
.8 \'e
M, g= _s Al dv
¢ g
g—1
— Gespa3MepHasi BeNHYHMHA, XapaKTepH3yiolilass TNpHpallle-

HHe 32 NPOMEXYTOK BpeMeHH Alg JedopMaluH NOA3yYecTH
(KoHconupauun) cjaost i, BLI3BAHIIOH €IHHHUHBIM NpHpalle-
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BLI3BAHHON €NMHHUUHBLIM NpHpallelniieM HanpsXeHHd B cl0e
{ —1

i, npu Vs, g lg—v)=1—c¢ B BeJIMUMHA 1ig ONpe-

apengerca no gopmysae

At
e ()
ni'x=|._Mg 1 —e (2.51)

_"pj, g=1—- "l’;, I'&

ps i — JHaBNeHHe B cepeaHHe i-TO a0 OT COGCTBEHHO-
ro Beca OTTasiBLUErO TPyHTa, Krc/cM?;
Oig-1, Oi, g — HanpsxeH{ue B [-TOM CJi0€ TpPYHTa OT JONOJ-
HUTETbHOrO [JaBJeHHS B MOMEHTHl BpeMeHH fg—1 H [g,
Krc/cm?;

h; — TOJILHHA {-rO CJ0S1 TPYHTA.

2.51. Bennuuna BeprHKaabhoro lepeMmeulenuss y=3Sg
NOBEPXHOCTH HCKPHBASEMOro OCHOBAHNHA B MOMEHT BpeMe-
HH Aly onpesesncTcsi cyMMoil Tpex cocTaBJIAIoILHX:

sg=ng+sg+s", (2.52)
roe S — ocajKka OTTalBaHHA, PABHAN:
n,
&
ST = 3[4, (1 =T1;) + &y, T1] e, (2.53)
=1

flg — YHCJIO CJI0€B, Ha KOTOPOC Pa30HBAETCs TOJILLHHA
TPYHTA, OTTASIBIICIO K MOMEHTY BpPEMeHH I ;
S§ — Ocajka YNJOTHEHHs OCHOBAHWS OT JCHCTBHS COG-
CTBEHHOr0 Beca OTTasABLIEr0 TIpyHTa, onpeflensieMas Io
tdbopMmyae

n
)
Sz = S}—n - 2 ;g1 %4, g1 Vi, g—1 Poc (V= TN} ¥, Ry +
i=1
"g
4 X8y, g, g Pe (1= T1c) By (2.54)

i=1

Ps; — naBieHue B cepeluHe (-ro C10, OT COGCTBEHHOIO Be-
ca rpyHra, paBioc no raape CHull 11-18-76 «OcHoBanus
u GyHLAMEHTH Ha BeYHOMEP3JBIX IpyHTax» v A+ 0,5(z +
+2;,4)] (3mech y— o6beMuniii Bec rpyura, krcf/em3; f—
mIYOHHA 3aM10XKeHHs NOJOWBHK OT OTMETKH NJaHHPOBKH,
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CM; 2i—, 2i — pPaccTosiHHe OT NoAOWBH (yHAAMEHTa COOT-
BETCTBEHHO A0 KPOBJIH M NOJOHIBBl i-r0 CJOS, CM);
S§ —ocaiKa YIJOTHEHHS B MOMEHT BPeMeHH !z, BHI3BaH-
Hasl AJUTEeNbHbIM IPHJIOXEHHEM IIepEMEHHOro BO BpEMEHH
JNONOJIHHTEeNbHOrO0 naBjaenus ¢(¢f) OT 34aHHA 3a MepHOX
OT HawaJa HarpyXxeHHs A0 Havyaja paccMaTpHBaeMoro
stana Afy u onpefensieMas no GopMynam:

npu BOSpaCTaHHH NaBJeHUs (HarpyxeHue)

n

g
— 3
2 (S g + St 2?1 Ve, g) — Z"i. g X

i—1 i=|
X [X'i, g_“i)[, g+ (1 _x[, g)(n[_ g_‘q’i, g)] 0[, g—1 h[; (2'55)

NpH yMeHbLUeHHH JaBjeHHs (pasrpyska)

"g—1 Tg—1

4. P , 0CT , 06p . \

Sg P 24 (ST, g1+ ST g ¥, o) — Z %, g%
=1 =l

X (%, g Br, g— (0=, o) ¥y, g1 04 g 1 Iy O, g X

x ["ng. g"’ng. g T U T *ng. g) ("ng. g—"’ng. gl o,,g’ g1 h"g,
(2.56)

Oig—; — BeJJHUMHA HamNpsXKeHHSI B KaXKAOM {-TOM CjlOoe oc-
HOBAHHA, BBI3BAHHOTO JONOJHHUTEJNbHBIM [aBJIEHHEM (§g-)
oT 3aaHusA; no pexkomenxoaHHo#i CHull II-18-76 pacuer-
HOHl cXeMe OCHOBaHHSl B BHAe JHHeHHO-AehOpMHUPYEMOro
CJI0S1 KOHEYHOH TOJILIHHBI 3Ty BEJHYHHY MOXKHO INpHOAN"
XKeHHO onpelendaTs 1Mo dopmyJe

M (k;—k;_y) (1 —11,)
O, g—1 =g : b . (2.57)

2.52. BeanunHa xo3dduilHeHTa XKeCTKOCTH OCHOBAHHA
C; Ha srane Afy onpegeasiercs no dopMmynam:
NpH yBeJHYEHHH NAaBJIeHHs1 (HArpyxeHue)
1
JA.H __ «
¢ = ng ’

M N,  ln g+ (= I G Jk— k) (1 —J)

i=l1

(2.58)
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NpH yMeHbUIEHHH HaBjeHus (pasrpyska)

l
ap __
Cg - Hg_l +

|\ ’ [
MY N a gy, g U — k(=1 + Gy, g X

=l

1
X [wng. PR —*a, 2 Mg g (kpg — k7_y) (1 — Jleng)

(2.56)

B dopmynax (2.58) u (2.59):

M — Ge3pa3MepHBIl KO3 (QHUUHEHT, YYHTHIBAIOILHH KOH-
UEHTPALUIO HATPSIKEHHI BeAeACTBHE HANWUUA MNOACTH/A-
lowero caofi (Mep3soro rpyHra), onpepejsieMbli B 3aBH-
CHMOCTH OT oTHoulenus H/b no Ttaba. 2.9. H — paccroaune

Ta6bauma 29
OtHoweHue /b KOSQ)Q)};}XHQHT Orunowenue H/b Kmd)q”/:,,“‘“em
H
0<%<0,25 1,35 l,5<T<3,5 1,10
H H
0,25 < > < 0,5 1,25 3,6< Y <5 1,05
H
0,5« '%'< 1,5 1,15 5,0<—b- 1

OT NOAOIUBbI q)yllllaMCHTa A0 rpaHulbpl BEYHOMEP3JOTro MJIH
MaJIoCKHMAaeMoro c/osi, cM; b — LIMpHHA NOXOWIBH  (DyH-
laMeHTa, CM;

kyi-1, kyi— Ge3apasMepHble KO3(D@HLHEHTH, ONpeaeseMble
no 1a6a. 2.10 cOOTBETCTBEHHO AJMA KPOBJAH H MNOAOUIBbI
{-ro cJ101 B 3aBHCHMOCTH OT oTHouleuust f1/b u Koabduuu-
eHTa [lyaccona rpyHTa, 3HaueHHe KOTOPOTO MOXET IIDHHH-
martbcsi paBHbIM: 0,27 — ang KpynHOOGJIOMOUHBIX TPYHTOB;
0,3 — aas neckos u cynecefi; 0,35 — ans cyrannkos; 0,42 —
AJIS1 TJIHH;

ki-y, Ri— Ge3pazMepuble K03 (pHLUHEHTH, NPHHHMaEMbIE
B 3aBHCHMOCTH OT ()OpMBl NMOAOLWIBLI (pyHAAMEHTA, OTHOLIE-

unii I/b (I — pnvua dyunamenra), H/b u nonoxenus pac-
cMarpHBaeMoOll TOYKH,
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Ta6aumga 2.10

Koybdnunenrn ku npu oTHowexud H/[b, paBHOM

" 0,25 0,5 0,75 1 1.6 2 2,5 10
0,27 ,356 (1,33 (1,31 | 1,31 [ 1,29 (1,29 1,29 (1,28 1,28
0,3 1,35 (1,35 11,35 (1,35 1,35 11,35 (1,35 | 1,35 1,35
0,35 (1,36 (t,42 1,45} 1,47 1,49 | 1,5 | 1,52 | 1,53 | 1,54
0,42 | 1,661,791 1,93 |2 2,1 [2,15]2,18 (2,24 | 2,28

Oas TOUKH NOROWIBH (yHAAaMeHTa, HaxoAsllerocss Ha
BEPTHKANbHOH OCH, NPOXOAsIeH Hepe3 cepeluHy 3AaHHA,
K03 pHUHEHT k; BbIUHCJAsETCS O dopmyJe

koi -+ 2klt

ky = 3 , (2.60)
Ta6auuma 2.11
Kosdduuuentnt ko npu I/b, paBHoM
2(b
1 1.4 1,8 2,4 3.2 5 10 u GoJee
0 0,000 | 0,000 { 0,000 ] 0,000 | 0,000 0,000 —

0,2 0,128 | 0,126 | 0,124 | 0,123 | 0,123 0,122 0,122
0,4 0,277 | 0,273 | 0,271 | 0,268 | 0,265 0,263 0,262
0,6 0,406 | 0,411 | 0,410 | 0,407 | 0,403 0,400 0,397
0,8 0,508 | 0,526 | 0,530 | O, 529 0, 526 0,521 0,517
1,0 0,586 | 0,618 | 0,630 | 0,634 | O, 633 0, 627 0,622
1,2 0,645 | 0,691 | 0,712 | 0,723 0,725 0,720 0,714
1,4 0,691 [ 0,750 [ 0,779 0 798 | 0,805 0,803 0,795
1,6 0,728 | 0,797 | 0,835 0,862 0,874 0,875 0,867
1,8 0,757 | 0,836 | 0,881 | 0,916 | 0,934 0,939 0,932
2,0 0,782 | 0,868 0,920 0,963 | 0,987 0,998 0,991
2,2 0,802 | 0,896 | 0,953 | 1,003 1,033 1,050 1,045
2,4 0,820 ] 0,919 | 0,982 | 1,038 | 1,074 1,097 1,094
2,6 0,834 | 0,939 1,007 | 1,068 | 1,111 1,140 1,140
2,8 0,847 | 0,957 | 1, 028 1, 095 1,143 1,180 1,183
3,0 0,881 0,972 | 1, 048 1,119 1 1,172 1,216 1,223
3,2 0,868 | 0,985 l,064 1.141 1,199 1,249 1,260
3,4 0,877 ( O, 997 1,080 | 1,160 { 1,222 1,279 1,295
3,6 0,885 1, 008 1,093 | 1,177 1,244 1,307 1,328
3,8 0,821 1, 0I8 1,106 ] 1,193 1,263 1, 332 1,359
4,0 0,898 1,027 1,116 | 1,207 | 1,281 1, 356 1,388
4,5 0,912 1,045 l,l40 1, 238 1,320 [, 409 1,455
5,0 0,922 ( 1 060 1,189 | 1, 263 1, 352 l, 453 1,514
5,5 0,931 I, 073 1,176 | 1,283 | 1, 378 1, 490 1,566
6,0 0,939 083 1,188 ] 1, 1300 1, 1401 1 522 1,612
8,0 0,959 l,lll 1,224 1 348 1,463 1 614 1,755
10 0,972 1,129 | 1,246 1,378 11, 502 1, 672 1,852

ok
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rie ko; — 3HaueHue ko ANA UEHTPa (PyHAAaMEHTa, NpUHHMA-
emoe nmo tabn, 2.11 ans ray6uHb
. _ Hi
b b’
ki; — 3nauenue R, AJsi cepeluHbl oJblied CTOPOHbI (YH-
naMmeHTa, NpHHMMaeMoe mo Taba. 2.12.
Ta6anuna 212

Kosdduunuenrnt & npu l/b, pasHom

zlb
1 1.4 1.8 2.4 3,2 5 10 u Gosee

0,000 | 0,000 | 0,000 0,000 | 0,000 | 0,000 [ 0,000
0,062 | 0,060 | 0,059 | 0,058 | 0,058 | 0.057 | 0.057
0,135 | 0,132 | 0,129 | 0,127 | 0,125 | 0.123 | 0,122
0,204 | 0,206 | 0,204 | 0,201 | 0,198 | 0,195 | 0.192
0,265 | 0.275 | 0,277 | 0,275 | 0,272 | 0.267 | 0,263
0.316 | 0,336 | 0,343 | 0,346 | 0,344 | 0,338 | 0.333
0,359 | 0,389 | 0,403 | 0,410 | 0,411 | 0,406 | 0.400
0,394 | 0,433 | 0,454 | 0,468 | 0,473 | 0.470 | 0462
0.423 | 0,472 | 0,499 | 0,520 | 0.529 | 0.529 | 0.521
0,448 | 0,504 | 0,538 | 0,565 | 0.580 | 0.583 | 0.576
0,469 | 0.532 | 0,572 | 0,605 | 0,626 | 0.634 | 0.627
0,487 | 0.556 | 0,601 | 0,641 | 0,667 | 0.681 | 0.675
0,502 | 0,577 | 0,626 | 0,672 | 0,704 | 0,724 | 0,720
0.516 | 0,595 | 0,649 | 0,700 | 0,737 | 0,763 | 0.762
0.528 | 0.611 | 0,669 | 0,725 | 0,767 | 0.800 | 0.802
0,538 | 0.625 | 0,687 | 0,748 | 0,794 | 0.833 | 0,839
0,547 | 0.638 | 0,703 | 0,768 | 0.819 | 0,864 | 0.875
0.555 | 0.649 | 0,717 | 0,786 | 0,841 | 0.893 | 0.908
0.563 | 0,660 | 0,730 [ 0,802 | 0,862 | 0,920 | 0,939
0.570 | 0.669 | 0,741 | 0,817 | 0.880 | 0,944 | 0,969
0,576 | 0.677 | 0,752 | 0,831 | 0,898 | 0,967 | 0.998
0.589 | 0,695 | 0,775 | 0,860 | 0,935 | 1,018 | 1.062
0,599 | 0,710 | 0,793 | 0.884 | 0,966 | 1,060 | 1.119
0.608 | 0,722 | 0.808 | 0,904 | 0,991 | 1,097 | 1,170
0.615 | 0,732 | 0,821 | 0,921 | 1.013 | 1,128 | 1,216
0.635 | 0.760 | 0,857 | 0,969 | 1.075 | 1,219 | 1.356
0.647 | 0,777 | 0,879 | 0,998 | 1,113 | 1,276 | 1,453

O OO U P RN C DRI O ™10 S0 ™ 1o

CONNUI A WWWWWRNNNNN ——m—m—m—e OO0

—_—

Jlns TOYKH moAoWwBHl ¢yHAAMEHTa, HaxoAsAulelics Ha
BEPTHKaJbHONH OCH, NMPOXOAsllleil uepe3 Kpai 3JaHHA, KO-
3¢ QHLHEHT k; paBeH:

kai -+ 2ks;
3
rae kyi — 3Hauenue Ry AJIsl  CepeAHHbl MeHblIedl CTOPOHBI
¢yHaaMeHnTa, npHHHMaeMoe no Ttaba. 2.13;

k;= (2.61)
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TaG6auua 2.13

Kopduuuent k; npu /b, pasHom

2/b
1 1,4 1,8 2,4 3,2 5 {10 u Gonee

0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000
0,062 | 0,061 | 0,061 | 0,061 | 0,061 | 0,061 | 0.061
0,135 | 0,133 | 0.132 | 0,132 | 0,131 | 0,131 | 0,131
0,204 | 0,202 | 0,201 | 0,200 | 0,199 | 0,199 | 0.198
0,265 | 0.264 | 0.262 | 0,261 | 0,260 | 0,259 | 0.258
0,316 | 0,317 | 0,316 | 0,3i4 | 0,312 | 0,311 | 0,310
0.359 | 0,362 | 0.362 | 0,360 | 0,359 | 0,357 | 0.356
0,394 | 0.401 | 0,402 | 0,401 | 0.399 | 0,397 | 0,396
0,423 | 0,435 | 0,438 | 0,438 | 0,436 | 0,433 | 0,431
0,448 | 0.464 | 0.469 | 0,470 | 0,468 | 0,466 | 0,463
0,469 | 0.489 | 0,496 | 0.499 | 0,498 | 0.495 [ 0,493
0,487 | 0.511 | 0.520 { 0,525 | 0,525 | 0,522 | 0,519
0,502 | 0,530 | 0.542 | 0,548 | 0,549 | 0,547 | 0,544
0,516 | 0.547 | 0,561 | 0,570 { 0,572 [ 0,570 | 0,566
0,528 | 0.562 | 0.579 | 0,589 | 0,593 | 0,591 | 0.588
0.538 | 0.575 | 0.594 | 0,607 | 0,612 | 0,611 | 0,607
0,547 | 0.587 | 0.608 | 0,623 | 0,629 | 0,630 | 0,626
0,555 | 0.598 | 0.621 | 0,638 | 0,646 | 0,648 | 0,644
0,563 | 0,608 | 0,633 | 0,651 | 0,661 | 0,664 [ 0,660
0.570 | 0.617 | 0.643 | 0,664 | 0,675 | 0,680 | 0,676
0,578 | 0.625 | 0.653 | 0.676 | 0,689 [ 0,694 | 0,691
0,589 | 0,642 | 0.674 | 0,701 | 0,718 | 0,728 | 0,725
0,599 | 0.656 | 0.692 | 0,723 | 0,743 | 0,757 | 0,756
0.608 | 0.668 | 0,706 | 0,741 | 0,765 | 0,783 | 0,784
0,615 | 0.678 | 0.719 | 0,756 | 0,784 | 0.806 | 0,897
0.635 | 0,706 | 0.753 | 0,801 | 0,839 | 0.877 | 0,894
0.647 | 0,723 | 0,775 | 0,829 | 0,875 | 0,926 | 0,957

e ® e W e e oe e e e = o=

-

CRDUTUNEDLWWWWWRONNNR — ——m—m—OO0000
OCoOOUNMOUIOCOANOONEANOOPNOODANCO

—

k3; — 3HaueHHe k3 AJs YIrJIOBbIX TOueK dyHAaMeHTa, IpH-
HuMaeMoe no Ttaba, 2.14.

2.53. BenuunHa npefenbHOro oTnopa rpyhra P;% on-
peneasierca no ¢opmyne (28) raasper CHull 11-15-74,

2.54. B cayyae OpPHEHTHPOBOYHOrO pacuera AONMYCTHMO
OZHO3TaNHOe pelieHHe 3afaud. B sToM cayuae ;g = 1;
nig=1. Toraa BenunuyuHa BepTHKAJbHOrO nepemelueHHs SO
BbluHcsieTcd no dopMynam:

ApH YBeJHUEHUH JOMOJHHTEJLHOrOo NaBJEeHHS

S0 H— gOT 1. SY; (2.62)
npH YMEHbLIEHHH OOMNOJHHTEJNbHOro AdaBJACHHSA
SHP =8 SV 4§, (2.63)
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Ta6auna 2.14

Kosdduuuenur ks npu [/b, pasHOM

z/b -

1 1,4 1,8 2,4 3,2 5 10 u Gonee
0,0 0,000 0,000 0,000 | 0,000 [ 0,000 | 0,000 0,000
0,2 0,029 0,029 0,029 | 0,029 | 0,029 | 0,028 0,028
0,4 0,064 0,063 0,062 | 0,062 | 0,061 0,061 0,061
0,6 0,102 0,100 0,098 | 0,097 | 0,097 | 0,096 0,096
0,8 0,138 0,137 0,135 | 0,134 { 0,133 | 0,132 0,131
1,0 0,172 0,172 0,171 | 0,169 | 0,168 | 0,167 0, 166
1,2 0,203 0,206 0,205 | 0,203 | 0,202 | 0,200 0,199
1,4 0,230 0,236 0,236 | 0,235 ( 0,233 | 0,231 0,230
1,6 0,254 0,263 0,265 | 0,265 | 0,263 | 0,261 0,259
1,8 0,275 0,287 0,291 | 0,292 | 0,291 0,288 0,286
2,0 0,293 0,309 0,315 | 0,317 | 0,316 | 0,314 0,311
2,2 0,309 0,328 0,337 | 0,340 | 0,340 | 0,338 0,335
2,4 0,322 0,346 0,356 | 0,362 | 0,362 | 0,360 0,357
2,6 0,335 0,361 0,374 | 0,381 | 0,383 | 0,381 0,378
2,8 0,346 0,375 0,390 | 0,399 | 0,402 | 0,401 0,397
3,0 0,355 0,387 0,404 | 0,416 | 0,420 { 0,420 0,416
3,2 0,364 0,399 0,417 | 0,431 | 0,437 | 0,437 0,433
3,4 0,372 0,409 0,429 | 0,445 | 0,452 | 0,454 0,450
3,6 0,379 0,418 0,441 | 0,458 | 0,467 | 0,469 0,466
3,8 0,385 0,426 0,451 0,470 | 0,481 | 0,485 0,481
4,0 0,391 0,434 0,460 | 0,481 | 0,493 | 0,499 0,495
4,5 0,403 0,451 0,480 [ 0,506 | 0,522 § 0,631 0,529
5,0 0,414 0,465 0,497 | 0,527 { 0,547 | 0,560 0,559
5,5 0,422 0,476 0,512 | 0,545 | 0,568 | 0,585 0,586
6,0 0,429 0,486 0,524 | 0,560 | 0,586 | 0,608 0,611
8,0 0,449 0,513 0,558 { 0,604 | 0,641 { 0,678 0,694
10,0 0,461 0,530 0,579 | 0,631 | 0,676 | 0,726 0,757

SoT onpepensiercs no popMmyne
n
SV=Za£P01hi;
=l
n
39 =M X\ (1— %) azg (k) — k;_)) (1 = Iey). (2.64)

i=]

g — HArpy3Ka OT 3JAaHHUA HA (yHLaMEHT.
JKECTKOCTH

BenunuuHa

KO3 pHIIHEeHTa

Bbluncaserces no dopmyae

ocHoBauug C*

M

A . .
_\,‘ a; (ky = ki) (1=l

=1

(2.65)
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3. OBIHE YKA3AHHUSA
MO PACYETY 31AHHA

OCHOBHBIE MOJIOXKEHHA

3.1. KOHCTPYKLHH NaHeJbHBIX XHJbIX 3XaHHA, MpOEK-
THPYeMbIX IJISi CTPOHTENbCTBA B OCOOBIX TPYHTOBHIX yCJIO-
BHAIX, NOJIXKHbl YIOBJIETBOPATb TpeGOBAaHHAM pacyera o
norepe Hecyulell CIOCOGHOCTH HJIH MOJHOH HEIPHIOXHOCTH
K 3Kcmsyataluuu (nepBas Ipynmna npeiesbHbIX COCTOSIHHIT)
M 1O HeNPHUTOAHOCTH K HOPMaJ/IbHOH 3KCmiIyaTtauuu (BTO-
pasi rpynma npeieabHBIX COCTOSIHHM).

PacyeroM Ha BO3/eficTBHe HepaBHOMepHHIX Hedopma-
UHi OCHOBAHHSI NO MepBOil rpynne NpefebHbLIX COCTOAHHH
cJellycT NpoBepsTh:

KONCTPYKUHH 3ZaHHS I HX CTBIKOBBLIC COC/UTHEHHS sl
IPEROTBpAlleHHst Pa3pyUICHH B NEPHOA  CTPOHTENLCTBA
il pacueTHOro CpOKa JIKCIJyaTaluHH 3MaHHA:

3/laHde B UEJOM /s NMPeAOTBPAllleHHS HEeXONYCTHMOro
KpeHa;

OCHOBaHHe 31aHHA [Js NpeNOTBpallleHHs TOTepH ero
Hecylefi CioCOGHOCTH.

PacuetomM no BTOpO#i Tpynne mnpelesbHbIX COCTOSIHHI
JOMKHBEL GBITh TIPOBEPEHbI:

MaHeJaH NEPeKPHLITHH M CBA3H MEXAY HHMH Ha YCHJHS,
BO3HHKAIOlHe B IJIOCKOCTH NepeKphITHH;

CTeHbl 3MAHHA AJsl OTDAHHYEHHS PACKPLITHA TPEUIHH U
B3aHMHBIX CMelleHHH naHesed.

3.2, Pacuer KOHCTPYKUHHA 3HaHHH JOJI)KEH NPOH3BO-
OHTbCSL C yyeTOoM Haubojee He6G1aroNPHATHBIX KOMOGHHAUMM
Harpy3ok H Bo3geHcTBuit. KOoMOHHalHH Harpy3ok M BO3-
JdeHCTBHH, a TaxXKe NMOPANOK HX YydYeTa IIpPH pacyeTe IO
nepBoil H BTOPOH rpynnaM MNpeleNbHBLIX COCTOSIHHH, cJely-
€T NMPHHHMAaTb B COOTBETCTBHM C peKoMeHjauusmu nm. 3.6
u 3.7 Hacrosiero PykoBoxcTBa, a ans noxpabaThiBaeMbix
TEPPUTOPHH —C  y4eTOM JAONMOJNHHTEeNIbHBIX TpeGOBaHHUH
raasst CHUIT 11-8-78.

3.3. IepeMeleHHss M YyCHJINS B KOHCTDYKUHSIX MaHe/b-
HBIX 3XaHHIl NpH pacyeTe NO TNpeleNbHBIM COCTOSHHSIM
nepBOii ¥ BTOPOH TPyNnbl CJelyeT, KaK NMPaBHIO, onpene-
JATL C YUeTOM Heynpyrix Aedpopmanuit 6eToHa W apMarty-
Pbl H HAJHYUS TPELIHH.

YyerT Heynpyrux AepopMauuii MartepHaja AonyckKaercs
OCYLIECTB/AATh NyTeM CHHXKEHHS HayaJbHLIX MOAyJeH yn-
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pyrocTii B COOTBETCTBHII ¢ YKaszauuaMu MHCTpyKuuu no
IPOEKTHPOBAHHIO KOHCTPYKUHH MaHEJbHBIX KHJbIX 3JaHHH.

3.4, Ycunus, neficTByolulle B IJIOCKOCTH CTeH 1l Nepek-
pPHITHH B 3aBHCHMOCTH OT Xapakrepa RedopMaudi ocHOBa-
HUS, OCOGEHHOCTEHl KOHCTPYKTHBHO-IJIAHHPOBOYHOrO pellie-
HUSA H TpebyemoW TOYHOCTH pacueTa, CJelyeT, Kak IpasH-
JIo, onpejelisitb Ha OCHOBE NPOCTPAHCTBEHHBIX HJH IJIOC-
KHX pacuyeTHbIX cXeM.

[Ipn onpeneneHHH peaKTHBHLIX AAaBJIEHHH OCHOBAHHSA H
0000U1eHHBX YCHJHH B 3JaHUAX JONyCKaercsi NPHHHMATb
pacueTHple CXeMHl B Buje 0asiKM, CHCTeMbl MNePEeKPeCTHbIX
6an0K H IJIHTH, JIEXKAIUX HA AeHOpMHPYEeMOM OCHOBAHHH.
C noMoLipl0 TaKHX pAacYETHHIX cxeM [POH3BOAATCH, NpH
HeoGXOAHMOCTH, YUYeT HeJHHEHHBIX H AJHTe]bHBIX Aedop-
Mauuil OCHOBaHHf, ONpeJie/leHHe HEBBIFOJHOTO IOJIOXKEHHUS
HCTOYHHKA 34MauYHBAHHA OTHOCHTENbHO 3JaHHA HA mnpoca-
JOUHBIX TpPYHTaxX 1 Haubosee HebJaronpHsATHOIO TOJOXKE-
HHSl 31aHHA Ha MYJbJe CABHXEHHs NpH noapaboTke n T. X.
Ilpu 3TOM yCHJHA B 3JeMEHTaX KOHCTPYKUHH MOryT ompe-
HeJsITbCA Ha OCHOBe CJAEAYIONIHX PacUeTHHIX CXeM:

a) M3 3JaHHs BLUIEJAIOTCS OTHAeJbHble CTEHBI, KaxJas
H3 KOTOPBIX PacCYHTLIBAETCH HE3aBHCHMO KakK IJIOCKas
nJacTHHUATAsA WJH CTep)XKHeBas ClHCTEMa HA HeNOCPeACT-
BEHHO NPHJOXEHHBIC K HeH Harpy3k, yactb KOTOPHIX (pe-
aKIHH OCHOBAHHS, YCHJAHS B3aHMOJeEliCTBHS MeXHy CTeHa-
MH) omnpeleJssieTcs H3 pacyera no OaJjiouHOR HAH NJAHTHOMN
pacyeTHOH cxeMe;

6) HCnoJab3yIOTCS 3apaHee YCTAHOBJEHHble JJd JlaH-
HOTO BHAA 3JaHHH (TCOPETHUCCKHM HJIH 3KCNEePHMEHTalb-
HBIM TIyT€M) 3aKOHLI pacnpejencHHust yCHanii Ino BLICOTE
CTeH.

3.5. Pacuernyio cxeMy oOCHOBaHiisi, HCMOJb3YEMYIO TIPH
pacuete jAedopMannii rpyHTOB OT HArpy3ok, c/JeayeT HpH-
HHMATb B COOTBeTCTBHH C YKa3aHUAMH TIJ. 2 HacTOsLLETO
PykoBojcTBa.

HATPY3KH H BO3JEACTBHA

3.6. I'lpu pacuere manenbHLIX 3JaHHA H HX KOHCTPYKLHH
caeayeT YYHMTBHIBATH CJeAVIOllliie HAarpy3kiu 1l BO3AEHCTBHS:
NOCTOSIHHbBIE!
a) Bec KOHCTpyKUnil 3nanuf;
6) Bec H 60KOBOE AaBjeliHe TPYHTOB;
JJIHTe/IbHbIE:
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a) HarpyskH Ha NEPeKPLITHS TEXHHYECKHX STaMeHd u
yepAayHbIX MOMEIUEHHH, HOPMaTHBHLIE BeJIHYHHBI KOTOPhIX
OpHHEMAIOTCd DaBHRIMH BeCy YCTaHOBJIEHHOro 0GOpyAOBa-
HHSL U JIOMOJHHUTEABHO 75 Krc/mZ;

6) BO3jaeficTBHe HepaBHOMepPHHIX AedopMaluil ocHOBa-
HHMH, BOSHHMKAlOUIMX NPH OGMATHM FPYHTA HArpy3kamMu oOT
3RaHUA K He COMPOBOXAAIOIIKXCA HIMEHEHHEM CTPYKTYpbl
H CBOHCTB IDYHTA;

Harpyska Ha NePeKpPHITHA OT Beca JIOAeH, MebGead H
Jerkoro o6opynoBanus B pasmepe 50 Krc/mM?2 (ykasauHas
Harpyska cuuraerca AeiCTByOlleH BO BCeX NOMeLLeHHAX
JKHJIOTO A0Ma, & Takxe Ha 0alKoHaX, JIOMXKHAX, B JecT-
HHYHBIX KJIeTKaX, KOpHAOpax, BeCTHOIONAX H Ip);

r) CHeroBas Harpyska, paBHass HODMAaTHBHOH MHHYC
70 Krc/M? pasi paioHOB, TAe HOPMATHBHAs CHeropas Har-
pyaka 70 krc/m? U HMKe, a AJUTeNbHAs BpeMeHHas Har-
PY3Ka OT CHera paBHa HYJIO;

TeMIepaTypHOe KJAMMaTHYeCKoe BO3AeHCTBHe, 00YyC/NOB-
JIeHHOe TONOBHIM H3MEHEHHEM CcpeJHEMeCAYHbIX TeMIepa-
Typ Haubojiee XONOAHOrO H TENJIOro MecslesB;

€) BJIaXKHOCTHOe BO3fAedcTBHe, 0OYyCJIOBJEHHOE YMEHb-
LieHHeM Ha4aJbHOH  H3TOTOBHTEJBHOH BJ2XHOCTH 1O
PaBHOBECHOrO COCTOSHMS M CONpPOBOXJaouleecs aepopma-
LUAMH yCalkKH;

KPATKOBPEMeHHbBIe:

a) Harpy3ka Ha nepeKkpbiTHe XHJIbIX 3[aHHH, PaBHBIX
HODMAaTHUBHOM Harpyske MHHYC  Harpy3ka BeJKYHHOH
50 xrc/M?, KoTOopasi cyuTaeTcs AJMHTENBHOM;

HOPMAaTHBHAs BpPEeMEHHas Harpyska INpH pacueTe 3Jje-
MEHTOB, K KOTODbIM OHa HEMOCPeACTBEHHO TNPHJIOXKEHa,
npHHYMAaeETCA B pasMepe:

B KBapTtupax — 150 xrc/m?;

B BeCTHGIONfAX, KOPUAOPAX, JIECTHHLAX H OTHOCAULHUXCS
K HuM npoxogax — 300 krc/m?

Ha GanxkoHax u Jomxusax — 400 krc/M2 Ha noJoce
wypHHoi 0,8 M, KOTOpas NMPHMBIKAeT K BHELIHEMY Orpax-
nennio, nu6o 200 krc/mM2 mo Bcefi muomwanx (yuHThIBaeTcs
Harpyska, Bbi3piBaiollass HaHOOJbIIHE YCHJHS);

NpH pacyeTe OCHOBaHHS, (PYHAAMEHTOB H CT€H BeJIH4YH-
Ha HOPMAaTHBHON HAarpy3KH BO BCeX NEPEYHCJIEHHHX ToMe-
UleHUsAX TpuHHMaercs paBHoft 150 krc/m2 (mpu 3TOM CyM-
MapHyi0O Harpy3Ky JONYCKAaeTCs CHHXKATh YMHOXEHHeM Ha
KO3ODUUHEHT Nm = 0,3 + 0,6/Vm, TOe m — UHCAO YUHTHI-
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Tabanuma 3.1

KosddanuenTol neperpyskH, Y4HTHBaeMbie B pacYeTHRIX KOMOHHAIUAX
pasnHuHbBIX MO NPOAONKHTENLHOCTH Harpysox H BosfaeficTBHA

Homepa
pacuer- ATHTEABHBIX KPaTKOBPEMEHHBIX ocoGuix
HEX | MOCTOAHHBIX
KOMOK- | OT COOCTBEH-
Hauui HOro Beca
HAarpy- | KOHCTPYKLHA, TeMmepa- Bosneg- O oLt TeMnepa-
80K 1 | 0GbeMHHR Bec TypHO- CTBH BIOASH, TypHO-
BO3- KOTOPLIX OT Beca BITAXK - HepaBHO- mebenn BARNK - TIPH BHI-
neﬁ" u f’lgg.eeﬁn. CHEroBHX HOCTHBX n:l&%l;:: H l:l];f_gEH- CHeroBbix HOCTHRIX BETPOBHIX paBHHHHHBa- NipoO3He
CTBHHA BO3feH- - BoagedcT-
Gonee | 1800 m‘g\m unit ocso-| o6opyno- f,‘,m
1800 | grc/ms BaHuA Banns*
Xre/m®

ITpu pacuere no nepsod epynne npedesbHolX COCTORRUL

1 1,1 1,2 1.4 — — - 1,4 — — - — -
2 1,1 1,2 — 1.4 — — — 1.4 — - — —
3 1,1 1,2 LA, Lan, — — 1.4m,, — - — —_
4 1,1 1,2 1,4 1,4 1+* — — - 1** — — -
5 1,1 1,2 1,4 1.4 — I — - — — - -
6 1,1 1,2 1,4 1.4 _— — — — — 1,2 — —
7 1.1 1,2 1,4 1,4 0.9 0.9 — — — 0,9-1,2 — —_
8 1,1 1,2 1,4 1,4 — — — — — — - 1
9 1,1 1,2 1.4 1.4 1.5 -
Ilpu pacuere no sropoii epynne npedeadbHuix COCTOARUL
10 1 1 1 — — — — — — — — —
1 1 1 1 — — - 1 - —_ — — -
12 1 1 — 1 — - — — — — — —
13 1 1 — 1 — — — 1 —_ — — —
14 1 1 1 1 0.8 0.9 — — — 0.9 — —
15 1 1 1 1 — - — — _ — 1 —_

* HarpyskH B KODPHAOPaX, BecTHGWONAX, MECTHHUHBLIX KJETKAX, O6ajKoHaX, JOLXKKAX NDPHHHMEIOTCR ¢ KosdduuMentom neperpysku 1.3.
M YyHTHIBAETCH AJHTEAbHAsA HJAH KpaTKOBDEMeHHAS COCTABAAIONIAs TeMNEepaTYPHOro BO3AeHCTBHS.

Mpuveuanne KosbduumeHrt M, ONpeiensieTcsa no dopmyne nm=0.3+0,6/ -V"F, rie m — YHCJNO 3Tax<efl, pacnoJoKeHHmIX Buillte pac~
© C¢MJTPHBAEMOrQ rOPH3OHTAJALHOIO CEYEHHS.



BaeMBIX B pacuere NOJHOCTbIO 3arpyXKCHHBIX MEPCKPLITIHIl
HaX paccMaTpHBaeMbIM CeYeHHEM);

6) cHeroBas Harpy3ka, paBHasi HODPMaTHBHOWM Harpyske,
HO He Gosee 70 Kre/m2;

B) KJIHMAaTHYeCKOe TeMIepaTypHO-BJAXKHOCTHOE BO3-
AefcTBHCE, OOYC/OBJEHHOE MAaKCHMaJbHO BO3MOXHBIM — H3-
MeHEHHEM TeMIepaTypbl H BJAXHOCTH KOHCTPYKLHH (C
Y4eTOM CYTOUHBIX H3MEHeHHH TOX BJIHAHHEM CYTOYHBIX
Kosie0aHHli TeMmepaTypnl BO3JyXa H NPSMOro COJHEYHOr)
00ay4YeHHS OrpaXKJaloliHX KOHCTPYKIHH);

r) BeTpoBasi Harpyska;

ocoOble:

a) BO3JeilcTBHE HepaBHOMEPHbIX AedopMalHH OCHOBa-
HHS TIPM OTTAHBAHHH BEYHOMEP3JbIX TPYHTOB;

6) BoO3nelicTBHe NPOCAJOK OCHOBAHHS, BO3HHKAIOIIHX
NpH 3aMavyWBaHHH JIECCOBHAHLIX TDYHTOB;

B) BO3JeHCTBHe CABHXXEHHH H JedopMauuil 3eMHoH Io-
BEPXHOCTH B paioOHAX TFOPHBIX BHIPaGOTOK;

r) Harpy3kH, Bbl3BaHHble DEe3KHMH HapyUIeHHSIMH HOp-
MaJIbHBIX YCJAOBHIT 3KCIJIyaTalHH (B3phIB GbITOBOro rasa
HJH JAPYrHX B3pLIBOONACHBIX BeLLECTB, MOXKap M T. IL);

J) Harpyski, BO3HHKalOllHe NPH BLIPABHHBAHHH 3]a-
HHIl, OT NOABEMHBLIX YCTPOIICTB.

3.7. Pacyer KOHCTPYKUHil CJeAyeT BHIOJHATb C YYETOM
Hanbonee HeOnaronpHATHLIX KOMOHHAUHN HArpy3ok H BO3-
JefiCTBHII HJIH COOTBETCTBYIOIUHX MM ycHauH, Harpysku u
BO3/lefiCTBHS, YUHTbiBaeMble B Pa3/IHYHBIX OCHOBHBIX COve-
TaHHISAX HArpy3ok, u Ko3d(@HUHEHTH NeperpyskH, Ha KOTO-
pble IOJKHLI YMHOXAThCA HOPMAaTHBHBIC BEJHYHHHL Ha-
rPpY30K ¥ BO3JEHCTBHH B PAa3JHUHBIX KOMOWHAUUSIX TpU
pacueTe KOHCTPYKLHil KHJBIX 37aHHH 1 HX OCHOBaHHII,
npuBenens B taba. 3.1

[Topsimok yyeTa pasiHUHBIX Harpysok H BO3LeHCTBHI
NpH pacyeTe No nepBoil H BTOPOil rpynnaM mnpejeabHBIX
COCTORHII NoKa3ai B Taba. 3.2

PACYETHBIE CXEMb! 3JAHHUH

3.8. Pacuer naHeJbHBIX 3[AaHHH MAM HX uyacTell Ha BO3-
JeficTBHe HepaBHOMEPHLIX paedopmalHi OCHOBaHHS AOMycC-
KaeTcsl BBIMOJIHATL Ha OCHOBE OAHO-, ABYX- HJH TPeXMEpHBIX
pacyYeTHBIX CXeM.

OxHoMepHble pacueTHble cXeMbl (CTepXKHH, 6a/KH) npH-
MEHSIIOTCST TONIA, KOrda H3MeHeHHe CBOMCTB ((H3MHUECKHX,
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Ta6anuwa 3.2

Homepa pacuerHbIX
KoMOHHauHuh
(cM. Taba. 3.1)
npH npoBepke
nponepseuan pac4yeTom X
KOHCTDPYKLHS apaKTep pacuera F] -
8 8 HaJnyusa
g - TPewnn
o 5 H BX
& 8 | pacKpuiTHs
MManenn nepexpuitiii | Ha u3ru6 u3 naockocTH 1 |10 11
Ha pactaxenne 8 | — —_
KpoBeasHble naHean To xe 2 |12 13
CreHoBHle NaHeaH Ha cxarue u  Haru6 B|3—8| — 14
NVIOCKOCTH CTEHBI
CrukoBne coeaunctus | Ha cpes, pactaxende 4—8) — 14
Hannpoemune nepe- Ha u3ru6 or BepTHKaab-| | — 11
MbIUKH HOll Harpysku
Ha nepekoc 4—8| — 14
Koncrpykuuu ¢yusa- |Ha pactsxkenwe n usru6s| 8 | — —
MEHTOB TJIOCKOCTH CTeHE!
Ha nponasnusauue 9 | — —
OcHoBaHue JaBneHHe 15 | — | o necy-
et cno-
co6GHoCTH

KOHCTPYKTHBHBIX, reOMeTPHUYECKHX, 1edOpPMaLHOHHbIX) KOH-
CTPYKUHH, BHEIIHHX BO3NEHCTBHH M YCJOBHH ONHpaHHA B
HanpaBJeHHH ABYX APYTUX H3MepeHHH npeHeOpeXHMO MaJo.

[TpumeHeHHe AByXMEPHBIX PaCUeTHBIX CXeM HOMycKaercs
B TeX C/Ny4Yasx, Korja H3MeHeHHe YKa3aHHHX BHILE CBOHCTB
HeCcylleCTBEHHO B HanpaBJeHHH ONHOTO H3 TPEX M3MepeHHi.

TpexmepHHle pacyeTHble CXeMbi JAOJIKHBI NPHMEHATHCA
B Tex cJyuasnX, KOTAa H3 Tpex HanpaBJeHHH H3MepeHHil HeJlb-
351 BHLAGJHTD OHO HJIH JBa C MPpeo6/1aalolliM H3MEHEeHHeM
CBOHACTB, NepeuUCAEHHBIX BHilIE,

3.9. Buibop pacuemHOH cxeMbl H CTeNeHb HIeaJH3alHH
PacCYHTHIBAEMOH KOHCTPYKUHH 3AaHHA AOJIXHBI [MPOBOAHTL-
¢l C yueToM ocoGeHHOCcTel KOHCTPYKTHBHO-MIJIAHHPOBOYHOTO
pelleHHa 3XaHHsA, XapaKTepa W BeJHUYHH pacyeTHhX gedop-
MaLHMH# OCHOBAHHS, CTENGHH NOCTOBEPHOCTH HCXONHBIX HaH-
HBIX, a Takxe Tpe6GyeMoH TOYHOCTH pacuyera.

PacuerHas cxeMa 3faHHsl H NpHMeHsieMbli MeTOA pac-
4era JOJIKHBI N03BOJATH, B HEOOXOAHMbBIX CAyuasx, y4yHThI-
BaTb (HU3HUECKYIO, KOHCTPYKTHBHYI0 M FeOMETPHUEOKYIO He-
JMHEHAHOCTD, MOJA3Y4ecTh MAaTEPHANOB KOHCTPYKUHH H OCHO-
BaHHA,
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Ta6auua 33

=
e - -
5| mvorpewua | Hasnavere . dapaxrepneti| gy gpy - (Opramae
1 |TAMMA-3 |Pacyer kouctpykuuit na-\MUHCK-32 [Ksues-
HeJALHBIX 3[aHHR KaK 1J0-|(22) 3HHUU3M
ckux cucrem, MK3 M-222
2 [TAMMA-4 |Pacuer nanenbHnix sganuit| MUHCK-32 »
Mo MPOCTPaHCTBEHHOH cxe-|(22)
me, MK3
3 | PA3IIAH-M |IMpocTpaHcTBeHHw#l  pac-|M-222 Cu6-
Yyer 34aHAH NOBHILIGHHOM 3HHUUAI
9TaXKHOCTH Ha OCHOBE CO-
CTaBHBIX  TOHKOCTEHHBIX
cTepXkHeil
4 | AP3 Pacyer 3xannt w auwad- MUHCK-22 (LHIHHUHAI
parM JKeCTKOCTH MO Npo- KHIHILA
cTpaHcTBeHHOH CXeMe, TOH-
KOCTEHHbIE CTEPXKHH
5 | DKCIIPECC| Pacyer  npoCTpaHCTBeH- » Tsnpoxm-
HbIX CTEPXKHEBHIX CHCTEM matr (Kues)
6 | CYTIEP-76 | Pacuer naactHHyaTO-CTEp- » HUUACC
AKHeBHX cHctem, MK Tocctpos
YCCP (Kues)
7 | MAPCC-EC- | Pacver  npoctpancteen-|EC-1020 LHUITH-
76 HBIX CTepPXHeBHIX cHcTeM | (I10C) ACC
8 | KOHTAKT |Pacuer spansil Ha uepas-|M-222 Jlen-
(UTK-51) HoMepHble ocaiki ¢yHIa- 3HHHU3IN
menroB. CocTaBHOR crep-
XeHb
9 | MOIIC 1-13 | Pacyer yaw npotanBaHus » »
10 | TIPH13-5 Pacuer GeckapkacHbIx MWHCK-32 |LLHHUITH-
KPYNHONAHEeJbHEX  3:a-|(22) ACC
HHI Ha  HepaBHOMepHble
0CajiKH OCHOBaHHs B ycJo0-
BHAIX TOPHHIX MOAPabOTOK
11| ann Pacuer nuiactuavato-crep- |[EC-1020. HHHACC
ATDKBK XKHeBRIX cHcTeM, MK (OC EC) Tocerpost
YCCP
(Kues)
12 | TIPOKPYCT|To ke EC-1022 Hou-
(AOC EC) |TICHHH-
npoeKT
(doneux)
13 | PYBUH Pacuer kpeHoB H pasJe-|EC-1022 To xe
HHil Ha rpyHT (yHaamen-| (JOC EC)
TOB
14 | KOHTYP Pacuer 3pauuit meromom{EC-1030 HHUHCK
NPOCTPAHCTBEHHBIX Ko-| (JOC EC) |Toccrpos
HeuHnx anementop ([TK3J) CCCP (Knes)
15 | TOCT-M Pacuer 3aanuil ¢ necymn-|M-22¢ Kuesnpuekt
TOCT-EC MW CTeHaMM Kak  ToHKo-|EC-1033 (Knes)
CTEHHbIX CTCpAHEIl (OC EC)
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3.10. B 3aBHCHMOCTH OT BHJa paCyeTHOTO 3JleMeHTa, Io-
JIOXKEHHOTO B OCHOBY PacueTHOH cXeMbl, PEKOMEHIYyeTCsi TIpH-
MEHSITb pacyeTHble CXEeMbl CJASAYIOUHX THIOB:

CTepKHeBble CHCTEMBl C NHCKDETHbIMH CBA3AMH (6asou-
Hble, paMHble, peuleTyaThie);

MJHTHBIE H IJIaCTHHYATO-CTEPIKHEeBble CHCTEMHI;

COCTaBHblE TOHKOCT@HHHE CTepXKHH;

COCTaBHble NpPH3MaTHYeCKHe O06OJIOUKH;

KOMOHHHPOBAHHbBIE CHCTEMBI,

IlpuMeHeHHe BBHIIEYKa3aHHLIX CXeM JOJIKHO YUHTHIBAThb
BO3MOXHOCTh MaKCHMAaJIbHOTO HCIOJIL30BaHHA AJA pacueTa
Ha DBM.

[Tepeuens paspaboranubix nporpamm aas 3BM no pac-
YeTy MNaHeJbHHX 3JaHMA H HMX KOHCTPYKUHH TNpHBeIeH B
taba. 3.3.

Crepocresbie cuctemovi ¢ OUCKPETHLIMU CEA3AMU

3.11. B crep>XHeBbIX CHCTeMaX OCHOBHBIM DaCcYETHLIM
3/IEMEHTOM SIBJASIOTCH OJHOMEPHBIE 3/JE€MeHTHhl, HMelollue
napaMeTphbl JKECTKOCTH, COOTBETCTBYIOLIME XapaKTepy HX
pabotbl. COBMeCTHOCThL Je-
dopMauiit 3;eMeHTOB obec-
HneyHBaeTcsi B  KOHEUHOM
yHcae Toyek (y3n0B) ¢ mo-
MOLLbIO KECTKHX HJH [1O-
JAaTAUBBIX CBs3eH.

Hau6onee ynpouiennoi
pacueTHOH CXeMO# siBJfeT-
cA cTepXeHb (6anka), mo-
KOALMHACA Ha yNnpyrom oc-
HOBaHHH (puc. 3.1,0).
CTepxKeHb HMEET JKeCcTKOCT-
Hble XapaKTCPHCTHKH, CO-
OTBEeTCTBYIOLlHE NPHBEAEH-
HOH XKeCTKOCTH OTAeJbHOH
CTEHBI MJIH 31aHHS B LIEJIOM:
El, GF.

Takaa pacueTHas cxeMa
CAYXKHT JAJA onpeleseHus
peakuuil OCIIOBaHHS TOJ
3AaHHEM, SIBJAIOIIHXCA Ha-
rpy3KOH Ha 3JaHHe CO CTO-
poubi aehopMHpPyeMOro oc-

a) E3, 67
| ]

Ocnvbanue

77T Wj(mﬂaluﬂue

HoBanus. C nomouibio 6a-
JIOYHOH PacyeTHOH CcXeMbl

Puc. 3.1. CrepxueBnie cucremnl

G — 6anounasn; 6 — Ganouno-cocTaBHas;
@ — GaJjioyHo-nepekpecTHast
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3HAYHTEJBbHO 06JIer4aeTcs yueT NMpH pacyeTe 3JaHHS TaKHX
(aKTOpOB, KaK HCOAHOPOAHOCTh IPYHTOB OCHOBAHHS MO AJH-
He 3J1aHHs, HeJHHeHHas 3aBHCHMOCTb OCaZl0OK OCHOBaHHH OT
naBneHHit H T. n. [IpuBeleHHble XKEeCTKOCTHble XapaKTepHc-
THKH GaJKH ONPCAENAIOTCA 0O CleUHadbHON MeTOAHKE.

Banounas pacuerHas cxeMa peKOMeHAyeTcsl AJs pacue-
Ta 3MAaHHH BLICOTOH O 9 3Ta)keH ¢ HecylUHMH HapYXXHHIMH
H BHYTDEHHHMH NIPOJOJBHBIMH M TONEPEYHBIMH CTeHaMH
[IPH ONHPAHHH NEpPEeKPHITHA pPa3MePOM Ha KOMHATy IO KOH-
TYPY.

3.12. Iasi onpeneseHHsi yCHAHH QeACTBYIOUIMX B JJ10C-
KOCTH CTeHbl 3[4aHHf, NOCJAEIHAS MOXKeT PaccMaTPHBATbCA
KaK 06ajlo4HO-COCTAaBHAf CHCTEMa, COCTOALIAast M3 POPH3OH-
TAJBHBIX NapaJijieJbHbIX 6aJloK, COeIHHEHHBIX KOHEeYHbIM
gyucjom cBs3eit (puc. 3.1,6).

XKecnkocTh 6aJloK COOTBETCTBYET JKECTKOCTH INepemblyek
C NPHMBIK2IOIIHMH y4YyaCTKaMH NEPeKPBLITHH, a XEeCTKOCTb
CBA3eH — XKECTKOCTH MPOCTEHKOB.

IMepexpectHas cHcrema (puc. 3.1,8) npeicrasaser co-
Goit paMy Ha ynpyrom OCHOBaHHMH, paboTaiolLyl0 Ha Harpys-
Ky B CBOeit M NepneHjnKy/JspHOH IJIOCKOCTH. B Takoil pac-
YETHOH CXeMe CTepXKHH 00OHX HampaBJeHHil MOIeNHPYIOT
paboTy MPOJOABHBIX H NONEPEUHBIX CTeH M TPHMbIKAIOLUIHX
K HHM y4acTKOB nepeKpbiTHit. CTepXHHM HMEIOT XeCTKOCTI,
paBHble NPHBEAEHHBIM XKECTKOCTHBIM XapaKTePHCTHKAM CTeH
H NMPHUMBIKAOWHUX K HUM Y4acCTKOB NMepekpuITHH. Pacuernas
CXeMa B BHJIe NEPEKPECTHOR CTEPIKHEBOM CHCTEMBI 103BOJSALT
NPHOJHKEHHO YUHTHIBATh NPOCTPAHCTBEHHHIH XapaKtep pa-
6OTBI 3MaHHA U PEKOMEHAYeTCS JJIs ONpeleseHHsl YCHIHH
B3aHMOJIEHCTBHSl MeXJy OCHOBAHHEM M 3laHHeM BBICOTON M0
9 sTaxke#l C HeCYIMMH NPOAOJNbHBIMH H PEIKO HJIH Hepery-
JIIPHO pacrnoJsioXKeHHbIMH NONepeyHbIMH CTEHaMH.

3.14. B paMHBIX pacueTHBIX cXeMax CTeHa 34aHHs pac-
CMaTpHBAeTC KaK MHOTrO3TaxKHass MHOrOmpoJeTHas pama.
CroitkaMH paMbl SBJASIOTCS NPOCTSHKU, a PHIeNsiMH — Ile-
PEMBIYKH C YYHTHIBA€MbIMH B pacueTe 4acTAMH NePeKPHTHH
(puc. 3.2,a).

FnyxHe yyacTKH CTeH MOJENHPYIOTCH CTEPXKHAMH NOBHI-
11eHHO! XecTKocTu (pHC. 3.2,6) n1HG0 YTOUHEHHOH MOLEbIO
CTep:KHeBOH cHcTeMbl (pue. 3,2,8).

PaMHble pacueTHble CXeMbl PEKOMEH/LYETCA NPHMEHSTh,
KaK NpaBu/Io, AJs pacucTa OTAebHBIX CTE€H 3JAHHS.

3.15. OTnesbHLIE CTEHbl 3/J1aHHS WM €ro dJEeMEHTH (na-
HeJH) MOryT ObITh PacCYMTaHbl MO pelIeTHYAaTOH PacyYeTHOMH
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Puc. 3.2, Crepxkuesnie cuctems
a — pamuan; 6, 8 — MOACAH YUACTKA NOBHIICHHOM JKCCTKOCTH, 2 — peuleTHaTas;
[ — yHaCTOK NOBMIUCHNON MKECTKOCTH; 2 — XecTKHe TpasBepc (E/=w; EF=0);
3 — wiapunp; 4 — GparMeHT CTEH

cxeme, npeacrasJasiiolleit co6oit CHCTCMY BePTHKAJbHBIX,
FOPH30HTAJNPHBIX 1 HAKJOIHLIX CTepHHEeH, UIapHIPHO coe-
OHHEHHBIX MeX 1y co0oil B yanax (puc. 3.2,2).

JKeCTKOCTH OTAENBHBIX CTepHel, 3aMeHAIOHX CnJIoLI-
HYIO CTEHY, ONpeleJslOTC Ha OCHOBe 3aBHCHMOCTeH, moJy-
YeHHBIX H3 YCJOBHH paBeHcTBa JedopMauHi HCXOMHOH H
3aMeHfIomleH CHCTEMBbI.

Haurnete u NAGCTUHYATO-CTEPICHEBBLE CUCTEMbL

3.16. KoHCTpYKTUBHBIE DelIeHHS MaHeJbHBIX 3LaHHH XO-
pPOUIO ONHCHIBAIOTCH PACUETHBIMH CXEMAaMI ¢ HCNOAb3OBAHH-
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€M AByMepHBIX (MHT M IJIACTHH) M OLHOMEPHBIX (cTep¥K-
HeH) pacueTHBIX 2/JeMEHTOB.

Jast onpegedeltst yeuaii B3aHMOACHCTBHS 3/ aHHH, HMe-
IOIHX CJHOXKHOE OUepTaHHC B NJjlaine, ¢ HCKPUBJIEHHLIM OCHO-
BaHHeM, PeKOMEHJYeTcsl pacueTHasi cxeMa B BHAe abCoJIOT-
HO KECTKOH mJiHTH (WwTamna) (puc. 3.3.a). JdanHas pacyer-
Has cXxeMa NpPHMeHHMa AJsi 3AaHHH ¢ QYHAAMEHTOM B BHJE
MOHOJIHTHOH IJHTBl M COOTHOLLIEHHEM BBICOTHl 3JaHusa H K
pa3mepy B miaHe L— H:L>=>1.

[Ipu pacuyere 31aHHA HAa OCHOBe 3aMEHAIOLIEH NJHTH ¢
HCNOJIb30BaHHeM INPONpAMMHBIX CPEACTB 13eJ1ecoo6pasHo
npejcTaBieHHe 31aHHS K QyHIaMEHTHOH YacTH B BHAE pas-
JHYHBIX NJIHT, O0beJHHEHHBIX B AHCKPETHBIX TOYKax (y3jax
pacueTHO# cxeMbl) YCJIOBHAMH COBMECTHOCTH HedopMainuit
(puc. 3.3,6).

ITpuBeneHHble XapDAKTEPUCTHKI XKECTKOCTH KaMmO# miu-
THl ONPEAEIAIOTCS Pa3aeNbHO.

Ansi apauni, npuBejeHHble XapaKTePHCTHKH MXeCTKOCTH
KOTOPLIX Ha u3rub D*, DY uMeoT KOHeuHble 3HAayeHHH, MO-
XeT OLITh HCMOJMb30BaHa pacyeTHasi cxeMma B BHIE OPTOTpOIN-
HOH ININTH Ha ynpyroM ocHoBahuu (pHc. 3.3,8).

3.17. Pacuer 3/aHus B LleIOM HJIH OTAEJbHBIX €ro yacTe#
peKoMeHayeTcs BbUIOJIHATBL C HCNOJAbL30BaHHEM B pacuyeTHOH
cXxeMe IJaCTHHYAThIX KOHEYHBIX 3JIeMEeHTOB, padoTaloliix
Ha H3rH6 M (MJH) B YCJAOBHSAX IJIOCKOTO HANPSiXKEHHOro co-
crosiuusa (puc. 3.3,2),

[TapaveTpsl XKeCTKOCTH KOHeuHbIX 3JeMeHToB: E — Mo-
JyJb YIPYrocTH H § — TOJLIHHA, NIPHHMMAIOTCS NIO COOTBET-
CTBYIOLLHM XaPaKTEPHCTHKAM KOHCTPYKTHBHBIX 3JeMEHTOB,

Mexnay ysnamu pacyetHoll cXeMbl MOTyT GbiThb BBEJEHbI
TaKXKe pacueTHble 3/1eMEHTHl B BIJAE CTeDxkHEH, MoJesupy-
IOLIHX KOHCTPYKTHBHBIE 3J€MeHTHl (MOfica, NHJOHK) HJH
y4acTkH nepexkpuithi. CBA3ll MeXAy PacyeTHHIMH Y3JaMH
MOryT OLITb aGCOJIIOTHO JKeCTKHMH JH60 NOAATAHBBIMH.

PaccmoTpennas pacyerHast cxemMa I0O3BOJSIET PacCYHTHI-
BaTh Hepery/sipHbie 0 AJHHE H BHICOTE CHCTEMBl, YUHTHI-
BaTb IPOEMHOCTD, Heynpyrue nedopMauuu MaTepuana HT. Il

3.18. ITpu pacyere cucteM ¢ GOJBINKM YHCJAOM HeH3BeCT-
HBIX MOTYT BO3HHKATb TPYAHOCTH peajiu3auun Ha DBM, csa-
3aHHble ¢ orpaHyuenHem pecypcoB IBM no o6wemy mams-
TH, BPEMEHH cuera HJH  OCOGEHHOCTAMH NPOrpaMMHBIX
cpeucTs.

s npeosoJieHHst TPYMHOCTEH BBIYHCAHTENBHOrO Xapak-
Tepa PEKOMEHAYETCS HCI0Jb30BATh NPHEMH, YMeHbIUAOULNE
o6beM 3ajauH, pewraemoit Ha OBM 3a oauH 3TamL

56



PexomeHAyIOTCS clelyiollHe MPHeMBbl:

yKPynHeHHe pacyeTHbIX 3JIeMEeHTOB C LeJbio 00pa3oBa-
HHSl «CYNepaJIeMEeHTOB» (pallHOHAJNbHO ANS  KOHCTPYKLHIA,
obsajawiiiX 0aJoYHO-PeryasipHOil CTPYKTYpPO#H); XKeCTKO-

2) Y3enn

Puc. 3.3. INaacTrnuartele cHCTeMbl

g — xectkufi mTamn; 6 — ABYXcAOlHaA TANTA; 6 — NAMTA KOHEYHOR /KECTKOCTH:
¢ — npocTpancTBeHHan  cxema; [/ -— dyHaament; 2 —anadue; 3 — KodeuHbl) 3Ine-
MCHT, 4—O0CNOBaHHe; S—pacyeTHmit 3neMeNT; 6—CBA3L HAH KOHTAKTHLII 3JEMEHT
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CTHbIE XapaKTePUCTHKH Cy-
nep3eMeHTOB MOryT ObLITb

HafileHbl YEpe3 NpHBEICH-
Hbie XapaKTePHCTHKH KecT-
KOCTH Jubo myTeM onpeje-
JIeHHSt YHCJEHHBIX MaTpHL
KeCTKOCTH Ha OCHOBe 0o-
Jee noApoGHOH pacyeTHOM
cxeMnl (puc. 3.3,0);
BbigeseHHe H3 3LaHHfA
(parMeHTOB HJH OTIeMb-
HBIX KOHCTPYKTHWBHBIX 3Jie-
MEHTOB H pacyeT HX Ha BO3-
NeHCcTBHA, HaHJeHHBIE ¢
HOMOJIb30BaHHEM yIpOLUEH-
IBIX pacuyeTHHX CXeM.

CocTasHble TOHKOCTeHHblE
CTePICHIL

3.19. Pacuer 3paHui no-
BHlUEHHOK 3Taxuoctu (Ho-
Jee JeBATH 3Taxe#) C He-
CYWHMH CTE@HAMH  MOXeET
BLINOJMHISTLCA 110  pacuer-

Puc. 34. Cucremm  cocTaBHBIX

TOHKOCTEHHBX CTePXKHei HOH CXeMe€, B OCHOBE KOTO-
7 — COCTaBHOM CTepaeHL NEpBOIro THIIA; POH HCNOJNL3OBAH BepTH-
3 —To Xe, BTOpOro THna; [ —wos; Z—  ygajpLHBE COCTABHON TOHKO-

BeTBL; Jd — moac; 4 — CICIK3
CTEHHBT CTepKeHb (pHC.

3.4). PacuerHble cxeMbl TaKOro THMa NpeACTaBJISIOT co6oi
MJIOCKYI0O HJH TNPOCTPAHCTBEHHYIO CHCTEMY TOHKOCTEHHBIX
COCTaBHBIX CTepKHeH H MOryT OhITb pa3jeseHnl Ha ABa TH-
na:

nepBbIfi THI COCTOMT M3 BeTBel W wBOB (pHuc. 3.4,a);
BeTBH 00/122I0T KOHEYHOH BEJHYHHON OCEeBOH Z H CIBHIO-
BOH XKeCTKOCTH, IBH 00/1a1a10T KOHEYHO} BEJHUHHONA CABH-
roBoH H 6€CKOHEYHOH BeJIMUHHON MonepeyHoi X, §f XKeCTKOCTH;

BTOPOH THI COCTOHT W3 M0siCOB M CTeHOK (puc. 3.4,6);
nosica 061a1310T KOHEUHON BeJIMUMHOH OCEBOH Z XKECTKOCTH,
CTeHKH 00/1a1al0T KOHEYHOH BeJHUYHHOI CJBHrOBON H Oec-
KOHEYHOW BeJMUYRHOR NOTEpewHON X, y >KECTKOCTH.

Ocerolt )ECTKOCTH HECYLIHX 3JIEMEHTOB (BeTBed M Mmos-
COB) COOTBETCTBYET XKECTKOCTh NMPOCTEHKOB MPOJAOJBbHBIX H
nonepeuHblx CTell, a CABUTrOBOI XKECTKOCTH CBsI3€H (LIBOB H
CTEHOK) — JKECTKOCTb NepeMblyek M NPHAEraiolHX ydacT-
KOB TNEePeKPHITHH.
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VYenosusiMH NPHMEHHMOCTH BePTHKAaJbHBIX pAaCYETHBIX
cXeM SIBJSIOTCS: HEH3MEHSeMOCTh KOHTYpPa MONEepeuHoro
X, y CeueHHs 3NAHHSA, YTO COOTBETCTBYET aOCOJIOTHOH XKecT-
KOCTH TNepeKpPHITHI B ©BOeH MIOCKOCTH; pery/spHOe paclo-
JIOXK@HHE NPOEMOB IO BBICOTE 3JaHHsA; CTyNEHYaTO-Peryasp-
HOe M3MeHeHHe N0 BbICOTE XapPaKTePHCTHK MKEeCTKOCTH pac-
YeTHHIX 3JIEMEHTOB.

3.20. PacyeT TPOTSUKGHHHIX B NJaHe 3faHHl (BAOABL
ocell X H y) MOXKET BBMIOJHATBECA HAa OCHOBE TeX Xe pacyer-
HbIX cxeM (cM. m. 3.19), HO pacrosiaraeMbIX FOPH3OHTAJbBHO.

Torga pacueTHBHIM 3/1eMEHTaM, BETBIM H noscam OyayT
COOTBETCTBOBATH IOPH3OHTaJbHBIE 3JeMEHTH (yHJaMeHTHO-
NnoJBaNbHOA H 1OKOJBHOH YacCTH, NMEPEeMBIYKH C NPHMbIKa-
IOUHMH K HHM YUaCTKaMH INepeKphITHil, KeJe306eTOHHbIe
nosca,

CBsi3eBbIM pacueTHbIM 3JIeMeHTaM, IWBaM H CTEHKaM
fyayT COOTBETCTBOBATL NpPOCTEHKH.

XapaKTepHCTHKI XKECTKOCTH (IOAATNIIBOCTIH) PACYETHBIX
3JIEMEHTOB JOJMKHLI ONPEeNATHCA C YUEeTOM IKEeCTKOCTH
(MORATANBOCTH) KOHCTPYKTHBHHIX 3JIEMEGHTOB CBsided (pa-
CTBOPHBIX IUIBOB H 3aKJalHBIX jJeraleil).

YcnoBHAMH NMPUMEHHMOCTH FOPH3OHTAJILHBIX PacyeTHHIX
CXeM SIBARIOTCH:

HEH3MEHSeMOCTh KOHTYpa NOMepeuyHoro (X, 2z WJIH Y, 2)
CeyeHHs 3JaHHs, YTO COOTBETCTBYET aGCOMIOTHONH JKEeCTKOCTH
nonepeyHbX HECYLIUX CTeH;

peryJisipHOCTb PacOJOXKeHHs NPOEMOB N0 AJHHE 3AaHU,

CTyMen4aTo-peryjispHoe H3MeHeHHe N0 IJHHe 3JaHHs
XaPaKTePHCTHK MKECTKOCTH PacueTHHIX 3JIeMeHTOB.

Cocrasnsie npusmarudeckue 060404KU

3.21. PacuerHas cxemMa B BHJAE COCTaBHOM NPH3MAaTHHEC:
KOi#l 060JIOUKH TO3BOJIAET YYHTHIBaTh AedOpPMALHMH KOHTypa
noflepeyHOro CedYeHHs, a TakKxe AePOpMalMH NONEepeyHoro
CABHra.

Pacuernnle cxeMbl JaHHOrO BHAa MOryT GHITL pasfeie-
Hbl Ha ABa THNa:

nepBbIil THN pPacCMaTpPHBAeT cocTaBHble 00OJMOUKHM ¢ He-
NpephLIBHHIM 3aKOHOM H3MeHeHHs aedopmalHMH B Hanpas-
JIEHHH Tpex H3MepeHHH;

JAJI1 BTOPOrO THIIAa pacYeDHOH cXeMbl NPHHHMaeTCs Ky-
CO‘IHO-JIHHeﬁHblﬁu 3aKOH usMeHeuust nedopMaunuit B OAHOM
H3 HanpaBJeHHH.

3.22. PacuetHas cXemMa MepBOro THuna npeACTaBjaseT
co060H MHOrOrpaHHylo NpH3My MHOTrOCBSI3HOrO KOHTypa mo-
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a NnepeyKoro cedyeHHs, rpaHy
KoTopoii  oObeAHHEHH B
! pe6pax ycJaOBHSMH paBHO-
BCCHisl 11 COBMECTHOCTH Je-
dopmauuit (puc. 3.5,a).

2<- TeoMmerpuueckie u ¢u-
3HYeCKHEe XapaKTePUCTHKH
MJIOCKHX TpaHell 000JI0UKH
KBHBAJEHTHHl  COOTBETCT-
BYIOWM l1apamMeTpaM He-
CYLIKX 3JI€MEHTOB 3JaHHs C
y4eTOM MOAAT/NBOCTII LLIBOB
I cBsi3eH.

3.23. Pacuernas cxeMma
BTOPOrO THNA TpeJCTaBJsi-
eT co6oi clcTeMy npocT-
pancTBeHHbIX  TOHKOCTeH-
HBIX KOHEYHBIX 3/IEMEHTOB
(IIK3), ob6beaHHeHHBIX B
HampaB/JeHUH 2 YCJOBHSIMH
paBHOBecust (puc. 3.5,6).
Puc. 3.5. CocraBusie npusmatn- B npeneaax MK? B Ha-

yeckne 060104KK
a — MHOroCBsi3Has NnpusMa; 6 — cxeMa HpaBJleHIIH OCH .,2 H3Mele-
pa3GuBKH Ha I1K3; I — pebpa; 2 — rpa- Hlie L[e(t)OpMaU.HH IMPHHATO
HHt; a—npoc-rp;il:icc;gg:mm KoHeun it JIHIIGﬁiIblM, a B Hampas.le-
HHH [ABYX APYTHX ocedl x H
Y 3aKOH AedOpMHPOBAHHS MPUHAT B BHAE KOHEYHBIX PasJio-
KeHHHd 8 GYHKUHOHAJNbHBIH PAA.

B nanpasieHHH oceft X, y, 2 BO3MOXEH yueT IOJATJH-
BOCTH LIBOB, KOHCTPYKTHBHBIX cBaseH mexnay [1KD u ynpy-
roro HeOJQHOPOAHOrO OCHOBAHHS B BHAE JHCKDETHHIX CBA3eH
KOHeuHO#H kecTKocTH. B mpepenax kaxporo [TKD Bo3aMoxeH
y4eT INPOEMOB.

[TopatnuBoCTh NEPEKPBLITHH B CBOEH IJIOCKOCTH YYHThI-
BaeTcsi NyTeM BBEJEHHS KOHEUHOTO 3JeMeHTa CNeUHaJbHOro
BHAa, OTBeualollero pa3mepaM u ¢opme cmexHoro [TKI.

HcnonbsoBante pacueTHblx cxem Ha ocHose [1KOD sHauu-
TeJIbHO COKpalllaeT o0beM 3ajayd, yMeHbluasi KOJHYECTBO
pellaeMblXx ypaBHeHHHt H BpeMs cuera Ha DBM B jecaTku
pa3 NP coxPaHeHHH TOH e TOUHOCTH pacyera, YTO H Ha
ocHoBe MKD3.

Unenenne HecylHX KOHCTPYKUHH 31aHHs HAa NPH3MaTH-
yeckHe 050J104KH HJH [TIKD MOKeT BHINMOJHATLCS KakK B Bep-
THKa/bHOM, TaK 1 B rOPH3OHTAJLHOM HaMpaBJIeHHH,
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JanHble pacdeTHbIE CXEMbl HMEIOT aHAJIOTHYHHlEe C CO-
CTABHRIMH CTepXXHAMH 00JacTH NPHMeHeHHd.

3.24. [nsi pacueTa 3JaHHA Ha OTTaUBAIOLEM BeuHOMeEp-
3JIOM OCHOBAHHH INPHMEHSETCA pacueTHasd cXema TepBOoro
THNA B BHAE TOPH3OHTAJALHOH NpH3IMaTHYeCKOH OGOJOUKH
MHOTOCBAI3HOTO KOHTYypa IONEePe4HOro ceueHHsd, YCHJCHHOH
NPOAOJIbHLIMH CTEDKHEBLIMH 3JeMEHTaMH (CTPHHrepamH),
MOJIEJNHPYIOUIUMH PaboTy XKe/ie300eTOHHBIX TOPH3OHTAMbHBIX
fOsICOB.

[Ipn stom B ypaBHeHHs, ONHCHIBaiolllMe HaNpsKeHHO-
AedhopMHPOBAHHOE COCTOSIHHE, NOJKHBI GbITb BBEIEGHBI ma-
paMeTpbl, 3aBHCslUlHe OT BPeMeHH.

Kombunuposaunsie cucremeot

3.25. [l/isl ONMHCaHHSA CJAOMHBLIX KOHCTPYKTHBHBIX peLIeHui
uesecoobpasHo HCIONb30BaHHE KOMOHHHDOBAHHBIX pacyer-
HBIX CXeM.

HekoToprle M3 TakuX cXeMm, pekOMeHAyeMblX AJs aHa-
JAH3a pacnpepejeHuss ycHAH# B (yHAaMEHTHO-NOABAJbHOH
YacTH 3JaHHsA, NPHBeAeHbl Ha puc. 3.6.

[Mautnas wacte dynaa-

MEHTA MOXET GHLITh ONHCA- @ 2
1a ABYMEpHBbIMH KOHeYHbl- N\ ,/
MH 3/eMeHTaMH, ILOKOJb-
Hasg 4YacTb 34aHHA [npcl-

CTaBJeHa paMHOi cHCTe- pay ey
MOH, a BhILUEJIEXKALIHe
KOHCTPYKUHM 3JaHHS 3aMe- ek 4

HeHs! GankoW ¢ mpHBeaeH-
HBIMH  XapaKTePHCTHKaMH
KecrkoctH  (puc. 3.6,a). o 7 ‘75
B pacuerHol cxeMe Ha / A Vi

puc. 3.6,6 10KOJNBHAS YACTh
3AaHUS ONHCAaHa KOHEYHbI-
MH JABYMEPHBIMH 3JeMeH- -
TaMH, a HHXe- H Bhbllleje-
KaliHe 4acTH npeacTasJe-

Hel 6aJIoOUHOH CXEMOH ¢ 5

NPHBEJEHHHIMH  XapakTe-

PIICTHKAMH HECTKOCTH. Puc. 3.6. KomGuHnpoBaHnwe pac-
KoHTakTHble cCBA3H B YeTHble CXeMb

- a — NAHTHO-CTePIKHeBan; 6 — JacTHHYA-
KOMOHHIIDOBAHHBIX pacyer o GanOtHan 1 o KOHTEKTHIE CRRSHE 2 o

HBEIX CXeMax, MO}IEJIHPYlO- ananne (El; GF); 3 — uokoab;, 4 — ¢yH-
- AaMeHT; & — ocHoBauue; 6 — 6aJlo4HO-
[He B3aHMONEHCTBHE pa3l- nepeKPecTHAR CHCTEMa
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Puc. 3.7. PacuerHnle MOJEJH IBOB

u — peuietuatas; 6 — paMuasi; 8 — KOHTaKTHas; 2 — nJacTHHuaTas; J — KOMGHHM-
puBaHHan; [ — KOHCYHHH SJTeMEHT KOHCTPYKHHH; 2 — KOHEYHBIR SJACMEHT iBsad;
3 — KOHTAKTHbIH JCMEHT
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JIHYHBIX YacTeil CHCTEMBI, JOJKHBl YYHTHIBATH KOHCTPYKTHB-
Hoe pelleHHe, AeOpMaIIOHHBIE XapaKTEPHCTHKH MaTe-
pHaia M XapakTep INepeAaBaeMblX uYepe3 CBA3H YCHJHIL.

Pacuernsie modeau uigos

3.26. B 3aBHCHMOCTH OT  KOHCTPYKTHBHHIX pelIeHHH
IWIBOB MeXJAY NaHeAsMH U BO3MOXHOCTEH MNpPOrpaMMHBIX
CPeICTB, HCNOJIb3yeMbIX NJsi pacyeta, MOTYT GbiTb HCIOJb-
30BaHbl Pa3jIHYHbIEe pacueTHhle MOJENH LIBOB.

ITpocrefileit Mmopenbio WBa, Nepeialoulero HOpMaJlbHbIE
H CJABMramoolilie YCHJHS, ABJseTCA pelleTyaTtas Mo1eib
(puc. 3.7,a).

CBsA3K HMEIOT TOJILKO OCeBYIO XecTKocTb EF, cooTBeTcT-
BYIOLYI0 KECTKOCTH 1IBa Ha YyyacTke b.

BosmoxHa TakKe pamuas mojens wmBa (puc. 3.7,6),
3JeMeHTH Kotopoil umcior xectkocti EF, EI, cootBeTcTBy-
IOlHe yuacTKy wBa b.

O6e cxeMHl HMEIOT OrpaHHUEHMs: pasMep LIBA ¢ JOJKEH
6LITh COM3MEDUM C pa3MepoM yyacTka b; nepejgaya ycHaui
B IlIBe OCYIIeCTBJISETCS B JAHCKPETHHIX yaJax.

[Tpn Manelx pasmepax WIBa a 1eNeCOOGPa3HO NPUMEHe-
HHEe KOHTAKTHBLIX DacyeTHbIX 3JEeMEHTOB, A/ KOTOPHIX 3a-
RA10TCs NOFOHHBIE BeNHYHHBI XKECTKOCTH B JI0GOM H3 Tpex
Hanpasaenni: K. Ky K, (puc. 3.7,6).

HenpepuiBubit xapaktep nepegaus ycHJHil B LIBE MOX-
HO y4ecTb ¢ TOMOLIbIO IVIACTHHYATON MOJENH 1mBa  (pHC.
3.7,2). Ilpu maJioil WHPHHe IUBa @ M /IS COXPaHeHHs COOT-
HOIUEHHH KOHEYHBIX 3JIeMEeHTOB lBa b:ca2 1 KoHeuHble 3Je-
MEHTHl 1IBa BBIBOAATCA M3 IVIOCKOCTH OCHOBHBIX HeCYLHX
3JIEMEHTOB.

TTpu HeoGxoaHMOCTH MOJYYeHHs] Pa3AEbHBIX FPYNN YCH-
JHUA B3aUMOJefCTBHsI B LIBe LENecoo6pasHo NpPHMEHEHHE
KOMOHHHpOBaHHBIX MoAesel (puc. 3.7,0).

4. ONPENENEHHE OBOBUWEHHBIX YCHJIIUA
NMPU PACYETE 3JJAHHUNA

PACUHET HA BO3JEHCTBUE
rOPU3OHTAJIbHbIX NE®OPMALLHR OCHOBAHUSA

4.1. Bo3jeficTBHe rOPH3OHTAJbHBIX aedopMauHii ocHo-
BaHUs (BEeJHYMHBI HX ONpPENE]SIOTCH N0 PEeKOMEeHIAlusiM I,
2) B cuay Ha/nuuHs TPeHHs TPYHTa N0 MOJOLIBE W 3a-
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ray6JaeHHBIM GOKOBLIM MOBEPXHOCTAM (YHAAMEHTOB, a TaK-
€ HOPMAaJbHOro JaBJEeHH CABHralOLlerocsi rpyHTa Ha 3a-
ray6JaeHHyI0 4acTbh (yHAaMEHTOB BbI3bIBA€T B KOHCTPYKUH-
AX 34aHUs MNOSBJIEHUHE YCHJIHH.

Tipocapoynbie rpyHTHE

4.2, CyMMapHOe ropH3OHTAJAbLHOE pacTAruBamllee ycH-
Jue N B paccyATHBaeMOM ¢QyHAaMeHTe, BbI3BaHHOE ropH-
30HTaNBHBIMH TepeMelleHHsIMH TPyHTa NpPH Npocajke oT
coGcTBeHHOro Beca (pHc. 4.1), onpenensierca no dopmyJe

N=N, 4N, +Ng+N,, (4.1)

rae Ny o N3y — ycunus, BoisBaHHbIE TPeHHEM CHABHTAloLIe-
rocs rpyHtra B NPOXOJBLHOM HanpaBJeHHH

4= 3 > x
N -——L >" ,\s
e ot | —— p—
= AN = =
\\...> == Ry
lr lr
L
a)
il (L[
4 i
/A
“:J:___u L \é

~ 7 7

Puc. 4.1. Cxema cua, nepepawomnxca Ha GyHaaMeHTH NMoj  BJAHSHHEM
FOPH3OHTANBHBIX NepeMeuieHHd TPYHTa NPU npocaake ero or cobcreen-
Horo meca

a — nAaH GYHnaMeHnTOB; § — NpoAoAbHEII pa3pes dyHAaMEHTOB; [ — CHAH TPEHHA

110 1oAouiBe ¢GYHAaMEHTOR NPOAOABLHBIX CTEH; 2 — TO JKe, MNONEPEYHHIX CTEH, HpH-

MBIKAIOWAX Ha yYacTKe [y ; 3 — CH/IW TPEHHHA NO 3arAy6neHHHM GOKOBBIM NOBepx-

HOCTAM (PYHAaMEeHTOB; { — 3MIOPH HOPMANLHOTO A3BAEHHA CABHraloMlerocs TPYHTa
#a nonepevnnle CTEHL
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10 MOJAOUIBE PacCYHTHIBaeMOro ¢yHAaMeH-

Ta N; 1 nio nogoumse QyHIaMeHTOB, IPHMBbI-
KalollUX K DPacCYHTHIBAEMOMY, M Nepeja-
IOUIHecss Ha pDacCYHTHIBAeMBbIfi QyHIaMeHT
N'rn;

N — ycunne, BHI3BaHHOE CHJIAMH TPEHHS TPYH-
Ta N0 3aray6/eHHBIM GOKOBLIM IOBEPXHOC-
TSIM PacCUHTHIBAEMOTO (PYHAAMEHTa;

Ng — ycunue, BLI3BAHHOE HOPMAajlbHLIM JaBJe-
HHeM CIBHTampollerocsi rpyHra Ha ¢yHna-
MEHTBl, NPHMBIKalOllHe K DacOYHTHIBae-

MOMY.
4.3. Ycunue N Haxozures no gpopmyse
Ny=100eq i tgp, (4.2)

flle e — pacueTHOE OTHOCHTEJNbHOE rOPH3OHTaJbLHOE TepeMe-
mieHne, onpeaenseMoe no gopmyae (2.37), mMakcH-
MaJlbHOe 3HauYeHHe KOTOPOro NMPHHUMAETCH Emax=
=10 mMM/Mm;

g — pacyeTHas Harpyska Ha eAHHHLY IJUHBI NOAOLIBHI
paccynThBaeMoro ¢pyHnaMeHTta ¢ KoabddHuuUHEHTOM
neperpysku n=1, rc/m;

ly — pa¥Mua yyacTKa 3MaHMs, M, Ha KOTOpHIil nepela-
IOTCSl TOPH3OHTAJIbHbIE NepeMelleHHUs;

tgp — xoadduuneHT TpeHHs PyHAaMeHTa N0 IPYHTY, NPH-
HUMaeMBbli NPUOMHKEHHO A YNJAOTHeHHBIX Cyr-
anukoB 0,4 H cynecell 0,45 B BOLOHACHILIEHHOM CO-
crosuun (nmpu G=0,8).
JauHa [, 3aBHCHT OT TPOTSAXKEHHOCTH 3JaHMA HJH ero
oTceka L, MONyAJHHB KPHBOJMHEHHOrO y4acTKa NPOCALKH.
rpyita OT cOGCTBEHHOro Beca r M TNpPHHHMAETCH:

npH —-'2— >L L= f ;
(4.3)
npyu - <L S
2 T g
4.4, Ycunue Ny onpepeasiercs no gopmyse
n
Nan = 3 Naot, (4.4)

i=l

rae Ngui — ycusIHe, mepeflaBaeMOe Ha  PacCYHTHLIBAEMBLH
(hyHIaMeHT OT NPHUMBIKAIOILEH (-TOH CTEHHI, OI-
peaeasiercs no gopmyine (4.5);
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n — KOJTHYeCTBO CTeH, MPHMBIKAIOUIHX K DPacueTHoii
B Inpejenax ydacTtka

Nini=100egnintgp, (4.5)

rile gnp— Harpyska Ha | M /IJIHHB TOAOWIBH (yHNAMEHTA
npUMbIKalonleil n-# CTeHH;
In — nnuna ¢dyHAaMeHTa, NPHMBIKAIOUIEr0 K PacCuYHTH-
BaeMOMYy.
4.5. Ycunne Ng NPHHMMAETCs DPaBHHIM:

Ne=100ecsF, (4.6)

rie €; — ylenbHOe CUeMJeHHe rpyHTa o0GPaTHOH 3achINKH ¢
3arsy6eHHON MOBEpXHOCTbIO PyHHAMEHTa, NPHHH-
MaeMoe s JleccOBHAHBIX cyneceit 0,2 Tc/M?, cyr
auHkoBs 0,3 tc/m?;

F — niomage NOBEPXHOCTH 3aray6JeHHON B TPYHT ua-
cTH ¢yHAaMeHTa, M2, Ha YyuacTKe AJHHOR Iy
(BK/IOUAs M nuoLlajb NOJOIIBL GyHIaMeHTa).

4.6. Ycunue Ng, nepepatonleecss Ha pacCCUHTHIBaeMbli
(GyHIaMEHT OT NPHUMBIKAIOILHX CTEH, ONpeje/seTcs Mo ¢op-
MyJe

n
NA=2N,‘,-, (4.7)
i=1
ruoe n — KOJHYECTBO CTeH, IPHMBIKAIOLIUX K PaCyeTHOH cTe-
He B Npelenax ydyacTka I}
Np: — ycuane oT i-Toit npUMBIKalOLIeH CTeHBl, TPUHAMAET-
Cl PaBHBIM:

, h?, M
Nae=vy 5 Inte? 45°+—2— , (4.8)

rae yi — o6beMHbIH Bec rpyHTa oOpaTHOH 3aChiNKH B BOMNO-
HacblLEHHOM cocTosiHuH npH G >=0,8, npunumaer-
csi paBhbiM 1,9 Tc/Mm3;

h; — zarnyBanenne _bynnamenra, M, paccMaTpuBaeMoM
NpHMbIKAIOWEHd CTeHbl;

@" — yroj BHYTPEHHEro TPEHHst TpyHTa 0o6paTHOH 3a-
CBHITIKH, onpejeasercsa no taba. 4.1 npH NJAOTHOCTH
VQ1(=1,55 T‘C/'Ms H 020,8;

lg —cM. dopmyay (4.5).

4.7. OnpejeasieTcst cyMMapHOe rOPH3OHTAJbHOE yCHJHE

Nuc B paccunThiBaeMoM (yHAaMeHTe, COOTBETCTBYIOLLee
npepe/ibHOMY CONPOTHBJEHHIO TPyHTa HA CIBHT,

Npc = Fu (pep tg P +cP), (4.9)
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Ta6auma 4.1

}f‘opu%mnuue H pacyeTHHe SHAYEHHS YAENABHOTO CLenAeHHs
¢ . ¢V, Krc/M%, H yria BHYTPeHHEro TpPeHHa @, @Y, rpaxn.
XSG;’:?:[;‘:ET“""K npy o6beMHOM Beéce CKeAeTa V., YNJIOTHCHHOrO TpYHTa,
prpywron Tc/M3, paBHOM
16 | 16 17 | 18
cB 0,17 0,25 0,35 0,45
cP 0,11 0,17 0,23 0,3
o= 22 24 25 26
QP 19 21 22 23

rape Fy— naomaay noaowsbl HyHAAMEHTOB pacueTHOH cTe-
Hbl H YYacTKOB NPHMBIK3IOIUUX K HeHd CTEeH Ha
AJauHe g
Pcp — CPEeAHsisl BeJTHUMHA pacueTHOro JaBjeHHs Ha oc-
HOBaHHe, T¢/M2, nopj moaouIBOi hyHHEaMeHTa;

@P, CP — pacyeTHble 3HAYEHHST COOTBETCTBEHHO yrsa BHYT-
pPeHHero TPeHHS H YHeJbHOTO CLENJEeHHs TPYHTa,
onpejessiembole 1o taba. 4.1 B 3aBHCHMOCTH OT
BeJHUHHBE 0GBHEMHOTO Beca CKeJleTa YMJOTHEeHHO-
ro FpyHTa T1IpH II0JHOM €ro BOJOHACHILIEHHH,
G>=0,8.

3a pacueTHy0 BeJHYHHY CYMMapHOI0 TOPH30HTAJbHOTO
YyCHJIHSl, BO3HHKalollero B (yHrameHTe, IPHHHMAETCH MH-
HUMaJbHas BeaWuyHHa, NoJydaemas U3 BuipaxeHnHi (4.1) n
(4.9).

4.8. B cayuae pemenus ¢yH1aMeHTHO-NOABaJbHOH yac-
T 31aHHH NO NOJaTJAHBOH KOHCTPYKTHBHOH cXxeMe cymMMap-
HOe ropH3OoHTajbHOEe ycuaue N, nepejaiolieecss Ha KOHCT-
DYKUHH, Daclo/oxKeHHble Bhlllle LIBA CKOJBLXKEHHS, onpejne-
Jagercsi no gopmyJe

N=N1'+N'rn+N6+Nan (4.10)

rae Np-— ycHJalle, BbI3BaHHOe TPeHHEM KOHCTPYKLHH (yH-
JaMeHTa 1o WBY CKOJNbXEHHS NMPH cABHre QyH1a-
MeHTOB, onpenensercs no dopmyae (4.11);
Ngn—ycuaue OT TpeHHS npH caBure dbyHAaMEHTOB IO
LIBY CKOJIbXX@HHA NOA NPHMBIKAIOLIHMH CTeHaMH
1 nepelawuieecs Ha KOHUCTPyKuHMH (yHaamenTa
paccuHTLIBAEMOH CTeHBl, onpejensieTcs no dop-
myae (4.12);
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N5, Ng— o6o3nauyeHust Te e, 4To 4 B dopmyae (4.1), on-

peaeasiorcs no Gopmyne (4.6), (4.7), B KOTOPBIX
NpuHHMaeTcs BeANYHHA 3arayGJeHHs OT yDOBHSA
NOBEPXHOCTH rPyHTa AG OTMETKH WIBA CKOJbAe-

HHUS.

4.9. Ycuane N. onpeleasiercs no ¢opmyde
Ne=mql:f, (4.11)
ay rae f— koadpduuuent Tpe-
0.8 HHS 10 IIBY CKOJlb-
JeHHsl, NPHHUMae-
0,7 Mbiii o Taba. 4.2,
m; — ko3¢ GHUHEHT Yyc-
0.6 JIOBUH paborhi,
0.5 YYHTHIBAIOIIHA He-
NOJIHOE  Pa3BHTHE
04— CHABl TPEHHS MO
IIBY CKOJIbXKEHHS,

020 30 40 50t TPHHHMAETCA 110

Puc. 4.2. Tpadux Koadpduumenta rpadnky puc. 4.2 B

my 3aBHCHMOCTH OT [q.

L=228

|

. 1 o ~
\ ~ «
0
0
©
:? : | =72l o~
'y - — — —T +—] |~ ')
9 ] ’ W
- 7 5 " § A4 L—
12 | 1
30| 36 | 36 | 3 |3 36 | 36 LLOF
PR i i e >t
A el A
r/2=14
== : -
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Ta6auuma 4.2

Marepran 3aloJIHEHUA Pacxon wmate-| Koaddnunenr

WBa CKOJbXEHHS pHana, Kr/m? TDEeHHS
JlBa c/iof NMONH3THAEHOBOMH INIEHKH C NpoO- 04 0,15
caoiikofi rpadura
JlBa csos mepraMrHa ¢ TPOCJOHKOH MOJO- 1 0,2
TOro rpagura
To xe, ¢ npocaoiikolt mumanoit caoan 1 0,3
To e, ¢ mpocJoHKOH HHePTHOI NblIH 1 0,4

Yeuaue Niq onpenensiercss no hopmyae

n
Nm.—_m;ENT,—,,-, (4.12)

i=1

m; — KO3(pPHUHCHT, YUHTHIBAIOWIHNA HENoJHOE Pa3BHTHE

CHJIBl TPEHHS TI0 WBY CKOJbXEeHUS, MPHHUMAaeETCH
no raba. 4.3 B 3aBHCHMOCTH OT KOJIHYECTBa MpPH-
MBIKAIOIIHUX CTeH Ha JAJIMHE yyacTKa ly.

N — KOJIHYeCTBO CTeH, NPHMBIKAIOWIUX K PAacyeTHOH B
npegenax ydacrka Iy

N'l‘l'l[=qﬂ ’n f. (4.13)
Odo3nauyenns B ¢opmyae (4.13) te xke, uT0o B B popMy-

nax (4.5) n (4.11). Ta6auuwa 4.3
aon .

KoauyecTtso Koanyectro
yunTaBaeMutx | Kosdoguuuert ycaosuft | yauThiBaeMux | Kosdbdunuert ycaosufl
CTeH Ha yuact- pabot m | CTen Ha y4acT- paGoThi m
xe [, 1 xe I, 1
1 1 4 0,6
2 0,85 5 0,5
3 0,7 6 0,4

Mpumep 4.1. Onpepenutsh ycunue B GyHZaMeHTe MPoO-
ROJIbBHOH HAPYXHOil cTeHbl (N0 oCH A) AEeBATHITAXHOIO A0-
mMa cepun 96 npH CJAeAYIOILHX YCAOBHSX.

HcTounHK 3aMauyMBaHHS pacmo/ioXeH 3a INpelejaMH
nJaHa 3JaHHs; MOLIHOCTh NPOCajO4YHOH Toawu H=18 wm;
B OCHOBAHHH 3JaHHSI — YIJIOTHCHHBIH IPYHTOBbIA cJOH Jec-
COBMJHOM CymecH, XxapaKTepHayeMblli 0O'beMHBIM BECOM CKe-
Jeta yex=1,6 Tc/M3; cpefHee qaB/ieHHe HA DPPYHT NOA MO-
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RowBo# pyHaamenta Pep=20 Tc/M?; MaKCHMa/bHas BEJH-
YHHA POCAJKH FPYHTA OT COGCTBEHHOTO Beca Snp.rp =0,5 M;
ray6uHa sajoxeuns QyHiaMeHTa OT YPOBHS TJIAHHPOBKH
h=2 wm; sarny6neune QynsaMeHra NOMEPEUHLIX NPHMBIKA-
IOLHX CTEH OT ypoBHs noJa h;=1 M. [lnax ¢pysaameHnTos
3JlaHHsl CXeMaTHYHO MpeACTaBJ/eH Ha puc. 4.3.

Jns pacuera npuHuMaeM u3 Tabu 4.1 caeaylouue xa-
PaKTepHCTHKH TIPYHTOB OCHOBAHHA:

yaeabHoe cuenaexue c'=25 u cP=1,7 tc/M%;

yros BHYTPeHHero TpeHhs @¥=24 H @P=21 rpan;

Koadduunent TpeHus pysaamenta no rpyury tgu=_0,45;

ylAeabHOe cUeMn/eHHe TrpyHTa oOpaTHOH 3achINKH C no-
BEPXHOCTbIO (pyHAaMenTa Ca=0,2 Tc/M2.

[To dopmyne (2.28) onpenensieM nOJSYANHHY KPHBOJIH-
HeHHOro y4yacrmka NmpocajdkH IPyHTa OT COOCTBEHHOro Beca,
B KOTOPOH NDPHHHMaeM AJs JIECCOBHAHON CyMecH BeliyuHy

(0,5+mgtgg) = 1,55.
r=18.1,55=27,9~ 28 m,

OTHOCHTENbLHOE TOPH3OHTa/NbHOE MePeMellleHHe MOBepX-
HOCTH OCHOBAHHS BLIUHCASAETCSA MO cbopmyne (2.37)

0,5
= —_ 8.10—3
e=10,66 ( 27.9 0, 005) 1072,

Hnanua yuactka 3aanus [;, Ha KOTODOM NepenaroTcs COpH-
30HTaJibHble IepeMelll@Hus, Oyaer paBHa:

r 28 r
npH 2 2 < == =17,

Onpeaensem ycuana B QyHIaMEHTHOR 4acCTH PacCYMThi-
BaeMO#l CTEeHHI.
Mo dopmyne (4.2)

Ny =100.8.1073.20.1,2.7.0,45 = 60,48 1c;
ITo ¢opmynam (4.4) n (4.5) npn n=2
Nyn =2-100.8.1073.20-1,2.2,25.0,45 = 38,88 tc.
Tlo ¢dopmyne (4.6) npu F=28 m
=100-8-1073.0,2.28 = 4,5 Tc.
Ilo ¢opmynam (4.7) n (4.8) npn n=2
Nyg=2.1,9— 1 2 25tg3(45+——-)—9 4 Tc,
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[To dopmyne (4.1) ompexensieM cymMMapHOe IOPH3OH-
TaJbHOE YCHJAHWe, NeHCTBYIOllee Ha (PYHAAaMEHT NPOAOAbHOM
Hapy»XHo¥ CTEHH,

N =60,48 - 4,5 1 38,88 1 9,4 = 113,26 Tc.

CyMMapHOe ropH3OHTa/JibHOe ycuJHe B (pyHAaMeHTe, cO:
OTBeTCTBYIOIlleE NPE/AEAbHOMY COCTOSIHHIO TPYHTAa HA CABHT,
onpesgeasieM no ¢gopmyae (4.9), B Kotopo#:

Fn=17-1,2+1,2-2.2,25 = 13,8 m2;
Npo=13,8(20-tg21 +1,7) = 129,42 rc,

W3 pacuera noayueno, yto N<CNpc, Cref0oBaTe/bHO, 38
PacueTHYIO BeIHYHHY TOPH30HTAJIbHOTO YCHJAHS, Ha KOTOPYIO
HEOGXOHMO KOHCTPYHPOBaTb DYHIaMeHT npoJOJbHOH cTe-
HBI, caeayer npuHumath N=113,26 Tc.

MoppaGaThiBaeMble TEPPHTOPHK

4.10. CymmapHoe ycHJHe, AeficTBYIOlllee Ha 37aHHE H
BHI3BAHHOE FOPH30HTAJbHLIMH HebOPMAUUsMH TPYHTA INPH
noapaboTKe, onpenenseTcs B COOTBETCTBHH C PeKOMEHAALHUS -
fAMH pas3l. 6 PykosoactBa [1].

PACHET HA BO3JEHCTBHE
BEPTHKAJIbHBIX
LE®OPMALLUA OCHOBAHHA

O060011eHHBIE JKECTKOCTHBIE
XapaKTePHCTHKH 3[aHHS

4.11. OBo6LIEHHEIE KECTKOCTHbBlE XaDaKTEeDHCTHKH NpPH
usrube El u casure GF pyia oTnenbHBIX CTEH WM 3[aHHSA
B 11eJIOM BHICOTOH 0 NMATH 3Ta)keii PEKOMEHAyeTcsi ompeje-
AT B COOTBETCTBHU C peKoMenaauusmu Pykosoactsa [1].

Jns 3paHuil Bele NATH 3Ta)kell, a TaKXe [A1s yTOuHe-
HHSI BEJIMYHH KECTKOCTH, MOJIydeHHLIX H3 pacyeTa no Pyxo-
BOACTBY [1], KeCTKOCTHbIE XapaKTeDPHCTHKH PEKOMeHAyeTcs
ONpeje/IATL U3 pacyeTa 31aHUS C HCNOJb30BAHHEM CTPOTHX
pacyeTHBIX CXeM B COOTBETCTBHH C YKa3aHHAMH nn.5.16—
5.18 Hacrosumero PykoBoactaa.

O6wmii cayvaii pacyera 3JaHuM

4,12 Hanoxceunuas B HacTOsilleM pasfiesie METOAHKA NaHa
A5 obulero cjiyyass pacuera 3J1aHMH B OCOGbIX IDYHTOBBIX
YC/NOBHAX, KOTJa YUHTHIBAIOTCS NePEMeHHBle [0 IJHHe XKe-
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CTKOCHBbIE XaDaKTEPHCTHKH 34aHHSA, NMepeMeHHas KeCTKOCTb
OCHOBaHHS, NPOH3BOJbHbIE OCEAaHHS NOBEPXHOCTH OCHOBA-
HHsi W HeJHHellHas JaedOPMHDyeMOCTb TIpyHTa.

3aanue Aas pacyera NpUBOAHTCS K OLHOMepHOH CHCTe-
Me — GaJike ¢ NnepeMeHHBIMH MO JJHHE MEeCTKOCTHHIMH Xa-
paktepucTHKaMHu. Bajka, nokosilascs Ha NpPOU3BOJBHO HC-
KPHBJIEHHOM OCHOBaHHH TIeDEMEHHOH >XECDKOCTH, LeJIHTCA
Ha n y4acTKOB paBHOH mjuHel a (pHc. 4.4), rae uucyo n
Ha3HayaeTCsi B 3aBHCHMOCTH OT TpeGyeMOi TOYHOCTH pe-
3yJbTaTOB pacuera. Touxn pa3bHeHHs pacnojararoTcs Ta-
KHM o0pa3oM, 4ToOb MOXKHO OblJIO yuecTh XapaKkTepHbie 0Co-
OeHHOCTH NPHJAOXKEHHA BHeLUIHeH Harpy3kH, 3NIOpH KO3¢-
¢bulueHTa KecTkocTH ocHoBaHua C(x), ero HCKpHBJEHHA
y(x), a TtakKe H3MeHeHus H3ruGHON EI (x) u caBuUroBo#
GF (x) xecTKoCcTH GasKH.

B rtoukax I, 2,..,n onpeneasiioTcs NpHBEJEHHbIE HHTEH-
CHBHOCTH ¢(x) BHelIHei Harpy3ku. [Ipu Ha/ HuMHM pacnpede-
JIEHHOH Harpysku g(Xx) npuBeJeHHasi HHTEHCHBHOCTD §(X) =
=g (X),; COCPEJOTOYEHHbIE CHJIB NMPHBOAATCH K IKBHBAJIEH-
THBIM paclpeleNeHHEIM HarpysKaM.

BHemnHe Harpysku Ha GaJKy NOACYHTHIBAIOTCA B COOT-
BETCTBHH C PeKOMeHAauHaMH . 3 Hacrosiulero Pykosoj-
cTBa.

B toukax /, 2,..., n B HanpaBJeHUH OT JIEBOTO KOHLA 6aJ-
KH K NIPaBOMY ONpefe/fIoTCS 3HAauYeHHs H3rHOaIoIHX MO-
MeHTOB M;p W monepeuHbix cHa Q;p OT BHeWIHefi HarpyskH,

NPHHUMAs MOJIOXKHTEJNbHBIM
a, , 53 i HanpaBJieHHe CHJ BBEpX.
T ' ' Pacuer 3maHua npous-
BOJHNTCS MO TNpPHBEJEHHOMY
¥ B JaHHOM pa3jiesie aaro-
PHTMY C Yy4eTOM YyKa3aHHil

nm. 4.13, 4.14.

B pesyabTate pacuera
onpeensioTC  BeJHUYHHbI
0606L1IeHHBIX H3rH6GaloWHX
MOMEHTOB, TIONEPEYHBIX
CHJI, pPeaKTHBHOro oTHopa
OCHOBAHHSl H 0CaJoK 3Aa-
HHSA.

S

GG lL ¢ Cn

[}
) Y ¥ 4y, 40 y; Yy

T

9

Puc. 44. K pacyery 6aakn Ha yn-
PyroM HCKPHBAEHHOM OCHOBaHHH

a— cxema jeneHHss OGaNKH Ha YYacCTKH;

6 —3mopa  KodhdHUHEHTa IKECTKOCTH;

8 — pedopMauus OaiKK Ha HCKPHBJEH-
HOM OCHOBaHHH
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HHH MOJENH OCHOBaHHA B
BHJle JIHHEHHO-ynpyrou cu-
creMnl (m. 2.5) ¢ noMouibi



NPUBCAEIIHOTO  AJTOPHTMA  pelliaeTcst  JHHeHHO-ynpyras
3ajlaya, AJisg KOTOpOW 3HaYeHHT KOIPPHUHEHTOB XKECTKOCTH
C u uckpuBaenusa ocuosanus y 6epytes u3 anwp C(x) u
Y(x) B Toukax 0, 1, 2, ..., n. Smopa C(x) cTpouTca Ha oc-
HOBAHHH 3aBHCHMOCTH

C(x) =Pcp/S (x).

Ecau B peay/ibrate pellleHHs JWHeHRHO-ympyrod 3sajauu
BEJIHUHHB HOPMAJIbHBIX HAMpsKEeHHA p HA OTHEJbHHIX ydYa-
CTKaX 'KOHTAKTa OCHOBAHHS ¢ (YHAAMEHTOM He YJOBJETBO-
PAIOT yCJAOBHAM

0,5py<<p<<1,5R um p<<0,5p,,p>1,5R (4.14)

Ha yuactke F<0,2 F,,T0 nanpHefilinii pacuer peKoMeHuy-
eTCsl NMPOH3BOAUThL C HCMOJb30BaHHEM HEJHHeHHO-Heynpyroii
CHCTEMHBI,

B ¢opmynax (4.14) npuHATH caelyioliue ob03HaYEHHA:

Pu — HauajbHOe AaBJeHHe COOPYXXEHHS Ha OCHOBaHue,
JeHCTBylOllee MO NOSBJEHHS CMeElleHHH NOBEPXHOCTH OCHO-
BaHHS,

R — pacuetHoe paBJieHHe Ha OCHOBaHHe, onpejenseMoe
cornacHo tpe6oBanuam raasn CHull nmo npoekTHpoBaHHIO
OCHOBAHHH 3[0aHHH H COOPYXKOHHH;

F — nyowanp KOHTakTa OCHOBaHHSA ¢ (GyHZaMEHTOM, Ha
KOTOPOM JONYCKaeTcsi MpeBblllleHHe HampsXXeHH# p;

Fp — nioumagp KOHTAaKTa OCHOBaHHS C (QYHIaMEHTOM,
Ha KOTOPOM NOSBJASIIOTCS HOPMaJlbHble HaNpsiKeHHS.

4.14. TIpn paccMOTDeHHH HeJHHEHHO-HeyNpyro# cHcTe-
MBIl pelllaeTCsl HeJIHHEHHO-Heympyras 3ajaua IyTeM MHOro-
KPaTHOTO pelleHHst JHHeHHO-YNPYrHx 3ajgay ¢ [ocJenoBa-
TeJIbHO MEHSIOUIMMHCS KEeCTKOCTHEIMH XapaKTePHCTHKaMH
ocHoBaHHusA. [IpH 3TOM yuUHTHIBAIOTCA HeJdHHeHHasT CBA3b
Mexay AedbopMmauHsMH H Harpy3KaMH Ha OCHOBaHHe, pas-
JH4He B NedOPMAHOHHBIX CBOHCTBAaX OCHOBaHHSl NPH Ha-
rPpyXeHUH M pas3rpyske, Hecyllass cnocoOHOCTb OCHOBAHHS,
a TakXXe BO3MOXKHOCTb HapylUeHHs KOHTaKTa MeXAy ¢yw-
JaMEeHTOM H OCHOBAaHHEM,

[TocnenoBaTenbHOCTh  peleHHS]  HEJHHEHHO-Heynpyro#
3a/layd ¢ MCNOJIb30BaHHEM NPHBENEHHOrO HHXKe ajJropHTMa
pacueTa GajJKM Ha YNpyroM OCHOBaHHH cjaeaywoluas.

B HyneBoM npuGJHXKeHHM peluaeTcs JHHeHHO-ympyrasi
3anaya. PaccMaTpuBaercsi 6ajlKa Ha HEHCKDHBJIEHHOM OC-
HOBaHHH, HaXOAfLIAsiCA NOA AeHCTBHEM BHelUHeill Harpyski
(Bec cTeHbl, 3MaHHA U T. I.), dNOPa KO3DDHIUHEHTOB XKeCT-
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KOCTH, HCIIOJIb3YEMbIX B HYJ/JIEBOM HpHéJ'lH}KEHHH, CTPOHTCA
Ha OCHOBAHWH 3aBHCHMOCTH

" _ Pecp
Co (x) = Ok (4.15)
rie pPep— CPEAHee NaBJEHHEe INOJA NOZOLIBOH (yHAaMeHTa
l1a OCHOBaHHe;

S(x) —ocanka ¢dynaaMmenra (6anku) OTHOCHTEJIBHO NO-
BEDXHOCTH OCHOBaHMs OT BHeIlHedl Harpyski,
onpejessieTcsi B COOTBETCTBHH C YKa3aHHSIMH
npua. 3 raasst CHulIT 11-15-74,

[TocsenoBaTeNIbHOCTL BBIYHCJAEGHHH NPH pEIIeHHH 3TOTO
npuOJHXKEHH COOTBETCTBYeT aAropHTMy. OmHako cuaeiyer
MMeTb B BHAY, YTO B NIpaBOii yacTH ypaBHeHu# (Tabn. 4.4)
HeOOXOIHMO NDHHATH BEJHYHHBl CMelleHHsi NMOBEPXHOCTH
OCHOBaHHA Y; PaBHHIMH HYJIO.

B HyaeBoM nmpHOJHXKEHHH ONpepessioTcs yCHJHS B 6an-
Ke, OCaJKN G6aakn Sy u peaKTHBHhLIe AaBJEHHS pe.

B nepsoM npubauxeHHH pellaeTcs JHHeAHO-ynpyras
3ajauya Ha BO3JeHCTBHe HEPaBHOMEDHBIX CMEHIEHHH OCHO-
BaHHs. BHewHsss Harpy3ka paBHa Hy.J10. KoadouiuHeHThl
JKECTKOCTH OCHOBAHHs MPUHHMAIOTCA M3 HYJNEBOro NpHOJH-
)KeHusi. Pe3yJibTaThl pellleHns: ycHJHs B GaJsike, ocaikH OaJ-
ki S n peaxrusHble AaBJjenus pfb).

Bo BTOpOM H nocjeAyioliux NPHOAHKEHHAX pellaercs
JHHeHHO-yNpyras 3ajaya aHaJOTHYHO MEePBOMY NpHOJHXKe-
nuio. KoagpdHUHEeHTH KeCTKOCTH OCHOBAHHS OINpelelsoTCs
Ha OCHOBAaHHHM De3yAbTAaTOB NpPeAbIAYLIEr0 NPHOJMKEHHS
HCXOJS H3 HeJHHeHHOH 3aBHCHMOCTH AedopMalnH OCHOBa-
HHS OT Harpy3kH, ADHBENEHHOH B aJropHuTMe.

Pacuer nostopsieTcs A0 Tex nop, NMOKa YCHJAHS WU Ne-
peMelleHHst B TNpelbAyLIeM H TOCJAEIYIOWHX IHKJIAX He
COBMaAyT C 3aJaHHOM CTeneHblo TOYHOCTH. OKOHUaTesbHble
3HayeHHs1 CHJIOBBIX (PakTOPOB M NepeMelleHHH B CHCTeMe
NoJNyyaloTcss anrefpaHyeckHM CYMMHDOBaHHeM pe3yJbTa-
TOB HYJEBOTO H MOCJELIHEro NpHOMHKEHHS.

Aaroputm pacuera Gaaku
Ha HCKPHBJIEHHOM OCHOBAHHH (0GLIMHA Ccayyait)

HcexoaHBIMIL JaHHBIMH JJI1 pPacyeTa cayxaT cjelyloliye
BEJIHYHHBI:
N — KOJHYECTBO YYaCTKOB, Ha KOTOpHle JeJHTCH
6anka;
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G — ANHHA Yy4acTka, M,

gr — MHTEHCHBHOCTb  BHeIUHell  pacnpenreneHHOR
Harpysku, tc/m (r=1,2,...,,n—1);

El., GF, —munaru6uas H CABHTOBasi KECTKOCTb OGalKu
(ctewnl HAM 3aaHunA), Tc-M?, 1¢ (r=1,2,..,
n—l);

Yi — CMelleHHe TIOBEPXHOCTH OCHOBaHHA, M (i=
=0,1,..,, n);

C} — norouublii KO3pHIIENT XeCcTKOCTH OCHOBa-
nnd, Te/m? (i==0, 1, .., n);

Mis, Qiz— ycusHst B i-ii TOUKe OT BHeWHeH Harpysky,
Tc-M, T¢ (i=1,2,..,n);

@; —Hecywas crnocoGuocTh ocHoBaHua (i=0,1,..,
n) NpH BePTHKaJbHOH Harpyske, Tc/M;

p{9— naBneHre Ha TPYHT Mol TOROWBOA (yHAa-
MeHTa OT BHewHell Harpy3ku ({=0,1,..,n),
Tc/M;

S —ocagka GajKH OTHOCHTEJbHO NOBEPXHOCTH OC-
HOBaHHA OT BHelIHelt Harpysku, M (i=
=0,1,..,n);

Cyi — NOroHHbI# KOIMOHHUHEHT MKECTKOCTH OCHOBa-
HHSl NPH yMEHbLIGHHH 1aBJEHHS MoJ NOJ0LI-
Boii pyHiamenTa (pasrpyske), Tc/mM2 (i=
=0,1,..,n);

§ — BeJHUMHA OTHOCHTENbHOM PAa3HOCTH MEXIY

HaHGONbUIHMH MOMEHTAMH CMEXHBIX IPHOJIH-

XKEHHH, XapaKTepH3ylolllasg TOYHOCTh pacyera.

B a-toM npubamkeHun pacuera a=1, 2, ... BHIUHCICHHA
BENlyTCA B TaKOH NOC/JAEA0BAaTENbHOCTH:

1. Onpenensitorcss K03pdUUHEHTEI CHCTEMBI YPaBHEHHH

(taba. 4.4), nocTosinHble BO BCeX NpHGAMIKEHHAX pac-

yera:

Aro=3r—1(r=2,3, ..., n—1); App=1; Ay, o =3n—1;
Ai=6(r—i)(r=3,4, ....n—1; i=1,2, ..., r—2);
Ap=2(i=1,2, ..., n—1); App=1;
Aj=6(n—i)(i=1,2, ..., n—=1); Ay ,=1;

2. Bouncasiorcs mapaMeTpbl JKecTKocTel:

6E1, 6E 1,
Ur=—a i Vr=ggp, =12 on=l),
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TaGauuya 4.4

N ) () CsoGoatibie
a a
e L S U (o ||
HEHHS 4acTh)
AR | AP | AR B,
2 Agy Aé?) Aég) Aég) Bz
sl | A | AR | A | ap 2
r ‘ ArO Arl Ar2 Ara Ar4 Aﬁg) Br
(a) (a)
n—I1 An—l. 0 An-——l, 1 An—l, 2 An—l. 3 An—l. 4 An—-l, i An—l, n—1 Ana—l. n Bﬂ—l
n Ao A As o ALz An s A, Ay n Ay n B,
3 LAy o | Angr, [ Bagr, 2 | Ana s | Ao, 4 Ay, T R . VR Bty




3. Onpepensiorcs KoahPHUHEHTH, H3IMEHSIOUWIHECH OT
NpHGAHKEHHA K NPUHOJHIKEHHUIO:

U 2U
(a) _ St SRRV (. ) TS N r__ — 1)
Ajp’ =2+ cle) ' Ar =1 ct® Vrir=1,2, ... (=)
U
(a) = r = -_— M
Aoy =64 2@ (=2, 3, e n—;
U,
Ait.z)r—H:; cle) (r=1,2, ..., n—1).

4. Bolukcasioress cBOGONHBIE YNeHbl ypaBHEHHH:
6 M,s

By =—— +4V,—Ur (41 —24,+441)
(r=lv 2! vy n_]);
2 Qus 6 Mpg
Bn="—‘ a ’ B’l+l=— az_.

5. ®opmupyercss cHCTeMa ypaBHeHuil Taba. 4.4.

6. Pemlaercs cucrteMa ypaBHeHu#t tab/a. 4.4 OTHOCHTENb-
HO HEH3BeCTHLIX HHTE@HCHBHOCTel peaKTHBHBIX AaBJeHHH oc-
HOBAHUH p}“) B Toukax 6anku 0, 1, .., n.

7. OnpeaensloTcs 0CaiKH 6a/iKi OTHOCHTEJBHO MOBEpX-
HOCTH OCHOBaHHA

(@)

(@) = i=0
s} @ (i=0,1, ..., n).
8. BhluncsisioTCs 311a4eHHs] KO3()PHLUHEHTOB KECTKOCTH
(ar}
ocuoBanua C{*"" nas NoCeyOLero npubanKeHus:

npy  S{® >0

O, — plo
ecJin p(u) =9, - o‘(.o’, TO C}“‘H) —_ AL P .
Sta)
{
ecnn  gla) « + __pl0) 44 clatl) (oF :
i : { ! { = d)[—p}o)
(a) (0 .
S+ 857 + o0
{
npy S < g
pi?
(a) LI
e [s9]< 20, o cpern

‘,’II
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(O )
conn |Sf0]> Lo o e -
ye S;

9. Onpexensiiores nonepeunbie CHJb:
a
QA = (pf” + P{¥) + Qua;

a
QG =— (o + 2p{" + p{) -1 Qus

i—1
a
Q,‘-“’=—“’_(p3“’+22 p;-“H—p}“’) +Qa(i=3, 4, ..., n).

i=i

10. Onpenensiiorcss U3rnGalollHe MOMEHTHI:

a?
M® = == (2p(* + p{¥) + Muo;

a?
MP =—— (5 p(" + 6p| 4 ) - Mus;

i=l
+MiB (‘=3v 41 seey n’)'

a? . i—l . .
M = — [(3t-—1>pé"’ +6 3 (i—1) p}“’+p,‘-“’]+

Ilpouecc nocnenoBatebHbIX NPUOGIMKEHHA NPOH3BOAHT-
¢ A0 YIOBJETBODEHHSl YCJOBHUS

1
Mf'aerx - M$a+ )
M((p—}-l)

<t

rie M{%a — HanGoMbLIAs BeJHYHHA MOMEHTa, MOJydeH-
Hasg B KakOM-NH060 cedeHHH { B a-M npHOIH-
XKEHHH pacyera,;

M __gesnunna MOMeHTa B TOM e CeYeHUM B
(a+1)-M npubaHKeHHH.

Mpumep 4.2, Ha puc. 4.5 npuseseHa pacuerHas cxema
3JaHusa B Buge 6aaxkd JAHHOH L=20 M C INOCTOSHHBIMH H3-
ru6HON H C/ABHIOBOH kKecTKocTblo: E[=20-10° 1c-M2; GF =
=1,2-10°% Tc. BHemnsas narpyska g==70 Tc/M; Hecyilas cno-
COGHOCTL OCHOBAHMSI NPH BEPTHKAJIBLHOA HAarpyske nocTofH-
Has no AJNMHe Ganaku u paBHag P;=140 Tc¢/M; KoapbHIMeHT
KECTKOCTH OCHOBaHMS Npi pa3rpyske npHHnMaem Cyi=
=40000 Tc/M2
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3naHue noasepraeTcs BO3AGHCTBHIO BEPTHKANBHBIX CTy-
NeHYaThIX CMellleHH# OCHOBAHHS B COOTBETCTBHH CO CXEMOH,
H3o6paxenHoit Ha puc. 4.5,a.

Pemaercs nuneftHo-ynpyras 3ajaya B HyJeBOM npuGJau-
)enud. OueBHAHO, UTO NPH OJHOPOAHOM B NJiaHe 3JaHHSA
OCHOBAHHH H NPH NPHHATOR MOLE/]H OCHOBAHHA ocaaka 6aJ-
KH OT BHeiHe#l Harpysku pi®=70 tc/m paBHa S{9=467X

X103

M.

Pewaercs JauHefiHO-ynpyrast 3ajaya B II€PBOM NpHOJaH-

KeHnuu. B KauecTBe Harpy3ku B TIepBOM H

a)

4= 70Tcin

77—0 12345618901 ’12/511;/5’/1;/'7/3 19 20

nocJenylouHx

7 TIIT77 F, y=0Im
a:/—)_[_ B e aa e rad
o) M, te/m
A
/ I '
5000 \/Iﬂpudﬂumeﬂue
/ 12
fﬂlﬂﬂ )
3000 f
Ry APsZa ™~ Nl
/,
1 10]00 N |
g 2 4 & 8 0 12 14 16 18 20
8) +4,7¢
il 1200 NN
! 750 /qﬂﬂulfﬂUMj{eHuE
| BINARPS
| / AN
| 250 / 1
ol 12| |« 6] |8] lelbgf a5 20
N A 2|5a
-500
1 H ~750
a,r¢

a — pacueTHasi ¢xeMa 3AaHHS; O — sniopn  H3rHGaroUUX

Puc. 4.5. K npumepy pacuera 4.2

nonepeqyHLIX CHA

MOMECHTOB;

8 — 3Mopw
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npubANKeHnaX SBAAIOTCS TOJbKO BO3AEeHCTBHA OT CMemle-
HUs OCHOBaHHH. Pacuer ciaelyer BBIMOJHATL C TIOMOIUbBIO
NpuUBeJEHHOrO BbIllle aaropuTMa pacdera 6ajKH Ha ynpy-
roM OCHOBAHHH, TIPHHAB B NpaBOil YacTH CHCTEMBLl ypaBHe-
Huii Taba. 4.4 Qiz U M;y; PaBHBEIMH HYJIO.

KosbduuneHT KecTKOCTH OCHOBaHHS B NEePBOM NPHOJH-
JKEHHH pacuyeTa NPHHHMAaeTcs MOCTOSIHHHIM IO AJHHe GaJKH
M PaBHBIM ero 3Ha4yeHHIO, MOJYYEHHOMY OT BHellHeH Ha-
IPY3KH,

(0)
p;
ciV = = 70 == 15000 Tc/m?,
50 4,67-1073
i £

PesyabraTh pewenns (ocanka 6anku S; {; naBnenne oc-

HOBalIHs NOA NoAowBOH pynnamenta p{!) u ycuius B 6anke)
npusejedsl B Taba. 4.5.

Pemaercs nuHefino-ynpyras 3agaya Bo BTOPOM M NocCJe-
AyloWwHX npubaHKeHnsx. KoapbHUHEHTE XKEeCTKOCTH Onpe-
AeJII0TCA HCXOAsi M3 DPe3yJbTaTOB MpPeAbiAYLIEro 3arpyxe-
HHl HA OCHOBAHMH CJeAYIOWHX (GopMmyJ:

s S >0

ecad pi® > @; —pl® = 70 1c/uM, To WD = = Te/M?;
/4
ecit  p{® <70 1¢/m, 1o COT) = 140 =
S 4 4,67.1078 f ——
+ + 15 000

140 it
= TC/M2;
S{® +9,34.10~°

ang - Si® <o,

ecJu

p(®) 70
= 40000

S| < =1,75.1072 m,10C{*T!) = 40000 Tc/M?;
yi
(0)

ecau | ()| > =1,75:103 w,  cloth =

TC /M2,
yi st

B Ta6a. 4.5 npuBeseHbl pe3yJbTaTHl NPOMEKYTOUHHIX
IPHOMNHKEHH B BHAE 3HAUGHHH OCaAKH Gaaku Si% PeaKTHB'
HOroO JAaBJjienHsi OCHOBAHMA MOJ NOAOWIBOH GyHAaMeHTA P g

1 k030 ouuuenton xecrkocty C*T, a wa puc. 4.5 npen-
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oVe Neg b

I8

Tabauma 45

1-e NpHGAHIKEHHE

2-e npubamxenne

’ cd,
Z

3-e npuGanxenHe

Ne (2) C(4)
TOUKH c P TCc/M? [
35”' 10-% ™ pl(.”. c/M 50—, w n“."’). Te/u TC/M* SEZ”- 10-3, u p‘(.3) Toim | Te/M?
0 —22,45 —336,70 3120 —28,88 —90,11 2 430 —29,03 —70,55 2410
1 —18,22 —273,25 3840 —23,27 -—89,37 3010 —23,2 —69,83 3015
2 —14,21 —213,11 4930 —17,73 —87,43 3950 —17,43 -—68,83 4020
3 —10,35 —155,18 6 770 —12,26 —83 5720 —11,7 —66,94 5980
4 —6,55 —98,27 10 680 —6,84 —73,01 10 240 —6,02 —61,64 11640
5 —2,74 —41,06 25 550 —1,44 —36,71 40 000 —0,36 —14,36 40000
6 1,19 17,84 13 300 3,99 53,01 10 500 5,33 55,98 9550
7 5,32 79,86 13170 9,52 125,45 7 340 11,13 81,67 6330
8 9,77 146,48 7 180 15,26 109,58 4590 17,06 78,3 4100
9 14,61 219,15 4790 21,19 101,51 3305 23,14 76,47 3030
10 19,85 299,31 3510 27,32 95,88 2563 29,36 75,26 2385
11 25,89 388,31 2700 33,63 90,81 2080 35,74 74,34 1956
12 32,49 487,39 2155 40,13 86,48 1745 42,26 73,74 1 656
13 39,84 597,64 1757 46,8 82,23 1495 40,92 73,13 1432
14 48 719,88 1 460 53,63 78,29 1305 55,7 72,69 1257
15 —43,02 —645,32 1625 —39,41 —64,05 1782 —37,4 —66,64 1870
16 —34,42 —516,36 2030 —32,45 —65,88 2 160 —30,51 —65,9 2295
17 —26,19 —392,69 2675 —25,52 —68,26 2750 —23,66 —65,07 2960
18 —18,23 —273,38 3840 —18,62 —71,48 3760 —16,85 —63,36 4160
19 —10,49 —157,32 6675 —11,76 —178,53 5950 —10,09 —60,03 6 940
20 —2,88 —43,19 24 300 —498 —120,93 14 050 —3,37 —4742 (20750




CTaB/leHbl PE3yJbTaThi PacyeroB /A 3TUX Ke NPHO/IHKe-
HHil B BHAe 5MIOp H3rubaioutnx Momentos M{® u momepeu-
Heix cun Q¥ B 6Gadaxe.

YACTHBIE CJIYYAU PACUYETA BAJIKH
HA yNIPYrom OCHOBAHWUH

baaka Ha ocHOBaHHUM C NEPEMEHHbLIM
KO3 HUUMEHTOM KECTKOCTH

4.15, PaccmaTpuBaerca 6anka ¢ paBHOMepHO-pacnpeje-
JIEHHOH Harpy3koh g Ha HeoZHOPOAHOM ocHoBaHHH. HM3Mme-
HeHHe Ko3(dulHeHTa KECTKOCTH OCHOBaHHS NPHHATO B CO-
OTBETCTBHH € peKoMendauHsamu 1n. 2.9.

MaxkcuMasibHble 3HayeHHs HarnGaiollero MOMeHTa Mmax
H nonepeyHo#l CHAB Qmax OYAYT onpenenaTbca NO Gopmy-
JaMm:

Mpax=5F 2my x?i Qmax = + my Mg, (4.16)
riaie
my = 9f D (4.17)
| "o [(l nz) Al A2 l
+ (1 —§2) Cep -+ 2 E—l+ GF
7\:1=L (4,18)
n

El, GF — coorBetcTBenHo uaruGnasi u cIABHroBas XKecCT-
KocTb OasikW; ocTajbHbie ofo3HavyeHus Tpuseie-
HH B ¢opmyaax (2.3) — (2.7).

B ¢opmynax (4.16) BepxHHe 3HaKH B NPaBoOil 4acTH pa-
BEHCTB COOTBETCTBYIOT CXeMe BhirH6a, a HHHHE — CXeMe
nporuba.

Mpumep 4.3. B 9-3TaxkHOM naHesbHOM 3J1aHHH ‘Tpebyer-
cq onpeieaHTb HaHOO/bUIYIO BENTHYHHY OGOGLIEHHOrO H3TH-
6atoulero MoMeHTa Mpyax ¥ MepepesbiBaloledl CHAB Qmax OT
HepaBHOMEPHBIX 0CaJ0K OCHOBAHHS.

IMoayaauua orceuka 3gzanusi [=31,3 M, uarubuas xecr-
KocTh 3AaHuA E1—64,4-10% tc-M2, cABHroBasi JKeCcTKOCTb
ananus GF=1,48.10¢ 1c, cpesnsia BeAHUMHA HABJEHUs NOA
nopoluBofi ¢yHIiaMeHTa Ha ocHoBaHHe p=—131,72 Tc¢/m. Xa-
PAKTepHCTHKH OCHOBAHHA: CPeAHHH MOAYJb JedOopMauHH
rpyHToB ocHoBaHnsl E="1000 tc/M?; cpennss ocagka 3jaHus
$=0,02 ™M, cTeneHb H3MEHUYHBOCTH CXHKHMAaeMOCTH OCHOBAa-
HHs a=1,5.

82



OnpejensieM BCMOMOTaTe/bHble BeJNHUMHBL
Cpennee 3HaueHHe KOpGHUHEHTa KECTKOCTH OCHOBa-
HHS

[TpuBeneHHasi pacuerTHas MOJNYJAJIHHA JIOKAAhHOIO Ocaal-
JIEHUS KeCTKOCTH OCHOBaHHdA, ompenensemasi no dopuyae
(4.18) ¢ yuerom ¢opmyas (2.5), pasHa:

64,4.109 {
A= ‘ 41 3 142 =7,36M<—n-=
6586 (1 —0,2%) (1 + ———)
_— 31'3 =‘-9,97 M,
3,14

Koapduuuenr, xapakTepH3ylOUHH cTeleHb H3MEHYHBO-
CTH CXKHMaeMOCTH OCHOBaHHs, HAXOXHTCA 1o ¢opmyae (2.6)

1,5—1

== ———:0 2.

B 1,541 ’
OnpepesisieM no ¢opmyse (4.17) 3naueHne napamerpa
_ 131,72.0,2 B
3,142\ 7,364 7,362 1

—0,22) 6586 |(1-
I+ (1—0,2%) 658 [( T )64,4-10“ 1,48.10-]
= 11,8 1c/m.

ITo dopmynam (4.16) Haxoaum 3HAyeHHe MAKCHMaJbHO-
ro ofobuieHHOro HargbalolWero MOMeHTa H NONepevHOoi CH-
JIbl B Ce4EHHAX 3MaHus:

Mmax= i 24 At2='- :F 2' 1 1,8‘7,362_ +— 1278,4 TC'M;
Qmax= =+¢ Ai= +11,8:7,36= 1-86,8 Tc.

4.16. PaccmarpuBaetcs 6Ganka ¢ paBHOMepHO-pacnpese-
JIEHHOH Harpyskoil Ha YyNpyroM OCHOBaHHH, KOTOpOe Xapak-
TEPH3YeTCs nepeMeHHbIM KO3 PUIHEeHTOM XKecTKOCTH. PopMa
amo];_)[bl KO3(PpHUHEHTa XKECTKOCTH NpelACTaBJ/eHa Ha puc. 4.6.

pH CHMMETPHUHOH 3mIOpe KO3 dULHEHTA KEeCTKOCTH
BeJU4HHA HHTEHCHBHOCTH pPEAaKTHBHOTO NaBJEHHS OCHOBa-
HHA onpejesseTcs N0 (GopMyaam:

_9(0,35m |-n+12)

T 6(ap+1)+0,35m+n
P1=2q—‘Pu: (4'20)

4* 3an. H42 83

: (4.19)
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L s

i <[
| e A
Puc. 46. Pacuetnas cxema g on-

PEAENEHNIO YCHAMA B Gange

a — Harpyska Ha 6anaky, 6 — 3o
SOGHIUEHTOB HECTKOCTH; B—SmQI:)Z gg:
aKTHBHBIX A3BACHKA OCHOBaHyy

C]_ . Cl 14 ;
T EI
C 3

= .

4.2
GF (4.21)

HU3rubGapommue MOMEH-
Thl MW  TomepeuHble  CH-
Jbl JJs J1060r0 CeYeHHs B
npeiesax JeBOTO ydacTkKa
6ankuy (0<Cx<<a) MoryTt
ObiTb onpejesieHbl W3 BHI-
paxeHHuH:

M, =—(q—Po) X

u) § =0,5mc/m
TR RRERTNRRRARARNY X(3 2"_) Ealy
> coiane ddiad FIIT —— - »
s X T l 6 (4.22)
g) $ x
S— 1 Q=g (1457 ) .
4« L=37.45m k- 1=37,45m |
7 MakcnuManbHas  BeJH-
yyga M3rnbalomero Mo-
Prc. 4.7. K npumepy pacyera 4.4
a — pacieTHas cXeMa; 6 — sniopa Kosd- MEHTa 6yﬂ.81‘ B cepeJmHe
(DHIHEHTOR JKECTKOCTH 0aJKu (Ilpld X=l)
2
Moo = g2 (a—1) ) 4.93
- 6(ao+1)+0.35m-+n’ (4.2
MakcnmanbHasi BeJMuMHA nonepeuHoll cuJabl  OyjeT
MMeTb MeCTO NpPH
l
X=—
2
L5gl (aqp—1)
Qunax 6(a+1)+0,35m+n (4.24)
Ecan gedopmauun CABHra He3HAYHTEJNbHO BJHMSIIOT Ha

BEJIHYHIIBI YCIIHH B CHCTEME, TO B NPHBEAEHHHIX Bbille $Hop-
MyJiax MOXHO mpHHATL n=0.

Npumep 4.4. Tpebyercs paccyuTaTb NPOAOJbHYIO Ha-
PYXHYIO CTEHy NATHATAXKHOTO 3J2HHsi C yYeTOM IepeMeH-
HOH »XEeCTKOCTH ocHoBaHHf. PacuerHas cxeMa CTeHbl H
3mpa KoyPOHUHEHTOB KECTKOCTH OCHOBaHHS H306paxKeHbl
Ha puc. 4.7. [auua spanus 2/=74,9 m; Harpyska g=
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=06,5 Tc/m; H3ru6Has XKe-
cTkocTb El=4,87-108 1¢X
XM?%, ko3hduuueHTH XKe-
ctkoct Cy==1108,3 Ttc/m?;
C1=162,4 tc/m2.

ITo ¢opmynam (4.21)

nojacylitThiBaem 3HaYeHudA:
o824 o
°~ 108,38 7 T
162,437, 45¢
= 65,6,
4,87.1C8

[To dpopmyse (4.23) Ha-
XOAHM MakKcHMaJbHOe 3Ha-
yeHHe u3rubailouiero Mo-
MeHTa B CpeJHeM CedYyeHHH
CTeHH.

Mmax"—‘

6,5-37,45% (1,5— 1)
6(1,6+1) +0,35.65,6

Puc, 4.8. Baaka ua HAKNOHHO oOCe-
DAOUEM OCHOBAHHM

a — pacueTHaa cxema OGanky u 3nopa

KO3QPULHEHTA XKECTKOCTH; 6 — pacuer-

das CXeMa HaKJOHHOro ocelaHHsA (OBepx-

HOCTH OCHOBaHHf Yy Topua Gajaku, 8 —
TO Xe, noj cepeAHHOR Ganakm

= 120 TC-M,

ITo dopmyae (4.24) HaxoAuM MaKCHMAJbHOE 3HAYEHHE
NOMEPEYHON CHJAbI

1,5-6,6-37,45 (1,56 —1)
6(1,5641)+0,35.65,6

5 tc.

Qmax =

banka Ha ocHoBaHumu co Il THROM rpyHTOBBIX
YCJAOBHH MO NPOCAAOYHOCTH

4.17. B cayvae, koraa pacueTHass MoJe/b 31aHHS MOXeET
O6bITH NPHHATA B BHJAe a0CONIOTHO XKECTKOH OaJkH, Jexa-
tei Ha ynpyroM OCHOBAaHHH ¢ TIOCTOSHHBIM K03(pdHUHEeHTOM
xkecTkoctit C (puc. 4.8,a) u HaKJIOHHBLIMU OocefaHuAME (pHC.
48,6 u 8), HaubOJbIINe 3HaYeHHs] H3rHOAIOWIHX MOMEHTOB

Mmax B MOTIEPEUHBIX CHA Qmax onpeaensiotes no dopmy-
aaM:

Mpyax = Mq L?; (4.25)
Qmax "'=T2-4La (4.26)

rae M, Q — GeapaamepHbie HaHGObIINE 3HAYSHHA HITHGaI0-
IIHX MOMEHTOB H (IONEPEeYHHIX CHJ, Onperense-
mble no rpadukam puc. 4.9 u 4.10.

85



Y .02
70 a/l=05
-
g 0,4
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8 — ”7 1 ]
pZa B
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4 0,2
3 —
2 f i 01
1 HA '
0 {
4 8 12 16 20 24 28 32 36 40 46 48 A
8 -
q-10"°
40
alt=05
35 04
30 1|
g3
25 ]
20
, 0,2
/
//
10 1 a1
5
0 1 L] | .
4 8 12 16 24 24 28 32 35 40 44 48 F

Puc. 4.9. Ipaduxn pas onpemesenusn GeapasMepHbXx BEAHYHH ﬁ(a) H
Q(6) ans caydas HaKAOHHOrO OCenaHHsi OCHOBAHMS y KoHna 6aJjkn
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a) Mg
1 a/t=0,5
10 ]
9 o o4
g ,//
7 / — 0,3
/
5 0,2
4
3 0.7
2
; r/
] J
4 8 12 16 20 24 28 32 36 40 44 48
Y 0 !
z,[]a all=0,5
’—-F_"' 0'4
50 0,3
25 // '
20 0,2
5 ]
Vi
5 % - 0,1
0

4 8 12 16 20 24 28 32 36 40 44 48
h

Puc. 4.10. Tpaduku ann onpesencuns GeapaMepHMX BEJIHYHH _M(a) "

Q(6) aaa cayuas HaKNOHHOTO OCeNAHHS OCHOBAHMA NOJ cepennHOi
6aaKku
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3uauenus M u Q on-
.,,W%% PEAeNAIOTC B 3aBHCHMO-
s CTH OT OTHOCHTEbUOM AJMH-

{»- + x HH HAKJOHHOTO Y4acTKa

: & : NOBEPXIOCTH  OCHOBaHHUS

a .
Puc. 4.11, K pacuery OGanku ma —, I [PHBEJEHHOH Hal-
YNpYroM OCHOBAHHH

L
60oabliel BHICOTH OCEJaHIR
OCHOBAaHHA

~ C
h=h—, 4.27
7 (4.27)

rae i — wauboabluas pac-
yeTHad BLICOTA
ocelaHHs TMOBepX-
HOCTH OCHOBaHHA

NOA 34 aHieM.
@®opmynamn  (4.25) —
(4.27) MOXKHO NOJAB3OBATH-
a — pacyeTHaa cXxeMa OGasxH; 6 — dopma cA ﬂpli pacque 3A2HuHH Ha
MCKPHBAECHHA IIOBEPXHOCTH OCHOBAINA BO3A€HCTBHE I1Ipocaakn
TPYHTOB OT 11X COOCTBEHHO-
ro Beca B IPYHTOBHIX YCJ0O-
susx Il Tuma no npocapounoctu. ITpu 3TOM HeoGx0aMMUL
YUHThIBaTb HaHGoJice HeOnaronpHATHLIE PacMOJOXKEeHHS
HCTOYHHKOB 3aMaYWBaHHA NO OTHOWEHHIO K 3JaHHIO, BLI3bI-

BaloIWHX nanbGonburie ycunua M u Q pasHbiX 3HAKOB.
B cayuae samaunBauusi y topua (puc. 4.8,6) u noxa ce-

peaunoit (puc. 4.8,6) 3naHHs caeayeT NPHHHMATb:
npu

Puc. 4.12. K npumepy pacuera
45

L L S" L
2y a= k= (4.28)
npu
L ., “
r< Y a=r h=S5y, o (4.29)

rie r—pacueTHas NoJyAJHHAa KPHBOAHHEHHOro yyacTka npo-
CajlKH rpyHTa OoT cOGCTBEHHOro Beca, oOlpejense-
Masl COIMIaCHO yKa3aHHAM n. 2.24 Hactosuiero Py-
KOBOJICTBA;

@ — pacyeTHas AJHHA HaKJOHHOMO Y4YacTKa OCelaHHs
OCHOBaHHS MOA 3J]aHHeM, NPHHHMaeMOro IJs Npo-
CTOThl DPacyeToB NPSIMOJHHEHHBIM;
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fip.rp — BEJNHUMHA TPOCAAKH TPYHTA OT COOCTBEHHOTO Beca
(cM. nm, 2.23, 2.25 nacrosiuiero PykoBoacTa).

baaka Ha HCKPHBJIEHHOM JIHHEHHO-
AeopMHPYyEeMOM OCHOBAHHH

4.18. PaccmarpuBaercs 0anka Ha CHMMETPHYHO HCKPHB-
JEHHOM YIOPYroM OCHOBAaHHH, XapaKTepH3yeMOM IOCTOfH-
HbHIM KOo3¢Puunentom xectkoctn C. Jlas pacuera Oagka
IeJuTcs Ha yeThipe yuactka (puc. 4.11). [edopmaunn
cABHra GajKH He YUHTBIBAIOTCH.

BennunHa HHTEHCHBHOCTH PeaKTHBHOTO AaBJEHHA OCHO-
HHS B TOYKaxX JejeHHsi O6aJKH Ha YYaCTKH ONpeAensiercs
no <opmynam:

1
po="5 [Bi(6y+4) B (4y—1) +

+Bs(2y*—10y+1)];

2
p1=?[—Bl(Y+2)+Bz+Bs(Y2+4Y—1)]; (4.30)

1
pe="77[B1(4—2y) —B: (4y+3) +

+ Bs (2¥*+20y+7)].

HarubarourHe MOMEHTBl H NONEPEUHble CHJBI B CEYEHHSIX
6ankH BHIUHCAAOTCA no Qopmyaam:

2
M=~ (B (5Y+2) +4Bay +
+3Bsy (y—2)] - Myp;
2
M2=;—D[831Y+232(4Y+1)+
+3Bsy (4y+3)] + Maai (4.31)
Q=5 4By +Ba(4y+ 1) +

+ Ba (4v'—2y—1)] + Qs

Q=5 Ba (8 +26Y+4) + Q.

2
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3aech:

6E1 L
= H = -, D= 3 5 s
v Cat a y 8y 26y+4

6 6EI
By = — Z;MIB_ pr (Yo—2491+ 42); (4.32)
6 6E1
B,=—-—§Mn—2 pn (51— y2)s
_ Sy

By = ,
a

rae Sy, — CyMMa NPOEKUHH BceX BHEUIHHX CHJl Ha OChb.

OctanbHble 06o3HauedHs B GOpMynax, a Takxe NnpaBu-
/10 3HAKOB fiCHbl H3 NMpejbliylledl METOAHKH pacuera.

Mpumep. 4.5. PacuetHas cxeMma 3jaHus B BHIAe 6aiKu H
¢opMa HCKPHBJEHHS1 TIOBEPXHOCTH OCHOBAaHHA H300pakeHbl
Ha puc. 4.12. Mcxoanble nanHble: Harpy3kn ¢=58,86 Tc/M;
MOTOHHBIH  KODODHUUHEHT KECTKOCTH  OCHOBahHg C=
=5886 Tc/M2; n3rinbHas KecTKocThb 3aaHHs EIf=2,943X
X 108 Tc-M2; aauna 3gauus L=20 m.

TpebyeTcss onpeaennTb BeaHYHHY H3rHOaIOLIEr0 MOMEH-
Ta B CPeAHEeM ceyeHHI GaJsKH.

[Tpeasapurtensdo ompelenuM Bxogsauiue B (HOPMYJH
(4.30) u (4.31) napamerpni:

6-2,943. 100 .
= e 8 H=0 5n=07510""w;

ye =102 M; D=28.4,8 4 26.4,8 4 4=2313,2;

6¢-0,5.108

6
Bl=§l2,5q-— P

(—2.0,75.102 4 1072) = 5,44

(a5 ynpoluenHs BHIYHCAEHHH IPHHHMAeM B JaHHOM NpPHMe-
pe EI=q-0,5-10%);

6 6-9-0,5-108 2 10— .
By= o 50g—2———— (0,75:1072— 107%) = 14,4¢;
- .20
By—=—Z9L @20 .
a 5

Harnbaioiini MOMEHT B cpeaHeM CeYeHHH
My= =9 (8.5,4.4.842.14,4 (44,84 1) +
*= o, OS2I ' ‘

+3:4-4,8(4-4,8 4 3)] —50g = 5 ¢ = 5.58,86 = 294 1c-M.
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4.19. PaccmarpuBaerca 6anka nauHoit L ¢ paBHOMepHO-
pacnpezefeHHOH Harpy3kofl g Ha HOKPHBJIEHHOM C pajHy-
cOM R OCHOBaHHH, XapaKTePH3yeMOM NOCTOAHHHM K03 du-
IHEHTOM MECTKOCTH.

O6o61eHHble yCHIHS B 6ajlKe ONPeNeNsIOTCS B 3aBHCH-
MOCTH OT XapaKTepHCTHKH YCJOBHH NOAPaGOTKH 3MaHHA X,
ompeneaseMoii no <opmyae

qR
cLr
3nak «-» NPHHHMAETCS NPH KPHBU3HE BOTHYTOCTH, 3HAK
«—» — MPH KPHBH3HE BHIMYKJIOCTH.

H3arun6aioniie MOMEHTh M nonepeyHble CHAbl B CEYEHHAX
6aJIKM BBIYHCJSIOTCA MO (popMmyaaMm:

r=+8 (4.33)

1 x 1
M (x) =qx’(—4 ——-3L ) _—-n(l +e); (4.34)
1 x 1
Q=15 (7=7) Saa “.%)

HaunGonbine sHayeHHss 0GOGLIEHHBIX YCHAMIA onpeaens-
IOTCSl U3 BBIPaKeHHH:

—qt ——— .
Muex =4 S T o)°

(4.36)

Qmax=g¢qL (4.37)

1
16 (1 + &)
B ¢opmynax (4.34) — (4.37):
L
X — TeKyllas KOOPIHHATa 1O MJHHe Gamm(o <x<—2—);
&€ —KOIPOHIUHNEHT, YYHTHBAWOIIUA BJHAHHE W3THGHOM
EI n caBuroBoit GF eCTKOCTH 34aHHA H K€CTKOCTHOH
XapaKTepHCTHKH OCHOBAHHA Ha OGOOCLIEHHble YCHJHA H
onpesensieMelt no dopmyie

cLe 1 _EI
_— 1 ——
e=7; (0,002 T oru)' (4.38)

IMpumep 4.6. Tpebyercsi onpenesuTb YCHJAMA B CEUCHHH
31aHHA NPH pacueTe Ha HCKPHBJIEHHe 3eMHON TIOBEPXHOCTH
no paanycy R=5 kM. PaBHOoMepHoO-pacnpeneseHHass Ha-
rpyaka ¢=634,9 krc/cM, x03DdHUIHEHT KECTKOCTH OCHOBa-
Hua C=969,6 krc/cM2, gauna 3ganus L=1940 cm. Haru6-
uas xectkoctb E[=456.10'3 krc-cM2, caBHroBas KecT-
xocth GF=9,28.10% krc.

N



Onpeaensiem no gpopmyne (4.33) xapaktepucTuky ycao-
BHil noapaGoOTKu
634,9 500 000
969,6 19408

=0,7.

OnpenenseM k03DGUUUEHT e, YUUTHBAIOWIKI KECTKOCT-
Hble XapakTEPHCTHKM 31aHHA H OCHOBaHHA mno dopMyae
(4.38),

969,4.1940* 1 4,56.1013
g=——— 0,002} — —2—m =
4,56.10'3 48 9,98.108.1940%

= 304 (0,002 -+ 0,0003) = 0,7.

IMoacuurbiBaem no dopMynam (4.36) u (4.37) maxcu-
MaJibHble YCHJHS:

1
M = 6. 4,9- 408 —————————— =42 B'H
max 3 19 8.0.7(150.7) 0 TC-M

1
= 91940 ————————— = .
Qmax = 634,919 16-0,7 (1 +0.7) 64 1C

B clyuae HEOOXOJHMOCTH MOACYUHTHIBAEM YCHJAHA 10 ANA-
He 3aHuRA, HanpuMep B CEUEHHH, HAXOAAHIEMCA Ha PacCTOsA-

HHH Y4 AJIMHB 3JaHHSA OT Topua (x=485).
IMoayuum mo dopmynam (4.34) u (4.35):

1 1 48 1
M= 634,9.485 [— — — - o
(4 3 1940 ) 0.7 (110,17 —2loTen
1 485 1
—=634,9-485 — — =64 c.
< ( 2 1940 ) 0 tony T

baaka na CTyneHvaro-
ocenawineM OCHOBAHNN

4.20. IIp# npoeKTHPOBAaHHH 3JaHHH HA INJIOUALKAX C He-
H3BECTHHIM IOJIOXKEHHEM YCTYNOB B COOTBeTCTBHH ¢ n. 2.38
HacTosiulero PyKoBOACTBa NPHHHMAETCs, YTO JIMHHS ycTyna
IIPOXOJHT NOJ 3ZaHHeM B HanboJiee HEBHITOJHOM MeCTe C
TOYKH 3PEHH BO3HHKHOBEHHS HaWOOJBIIHX YCHJIHH B 31a-
HHH.

Pacuer 3pannf 6asHpyercss Ha CJeAYIOUIMX NpPEANOCHLI-
Kax:

pacueTHas cXeMma 3JaHHR npeacramiser cofoit  Haaky
GeckoHeuHOH XKecTKOCTH — witaMn (n. 4.21) uau umerouyio
KOHEYHYI0 XKEeCTKOCTb B BHAe 00OOLIEHHRIX XapaKTepHCTHK
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Mmax

g,
g5 TTTTTTTTT T 610
} ‘l 0,09
0,4 il Lt 0,08
/ P | o 0,07
0,3 // - L1 10,06
i J 0,05
a2 £ 004
/ T
i . h=h 7 0,03
0,1 y 1 | 0,02
- 0,01
J I i i l l L J /;
0 2 4 6 8 1J 12 i4 16 18 20 22 24

Puc. 4.13. Tpadukn pas onpemeneHus Ge3pasMepHHIX BEIHYHH
MnQ

El u GF (n. 4.22), 3arpyXeHHYI0 DPaBHOMEPHO Paclpeie-
JIEHHOH HarpysxoH g;

OCHOBAHHE SIBJISETCH YNPYrod cpejoil, XapakTepH3yercs
MOCTOSHHBIM KO3 GUIHEHTOM XKEeCTKOCTH;

MeXJy MOZOWBOA (yHAaAMeHTa H I'PYHTOM CYIIecTByeT
OIHOCTOPOHHSSI CBSI3b — IPYHT BOCIPHHUMAET TOJBKO CXKH-
MalolllHe HaNpSKEeHHS.

4.21. [Ins GeCKOHEUHO KECTKOH GaJiKu YCHJIHS ONpere-
JadioTcss Mo popmynam:

Minax = Miay g L% (4.39)
Qmax = Qmax g L, (4.40)
rie L — nnuna 3padus;
Mmax, Qmax — G€3pasMepHbIe BEJHYHHBI, ONPEENAIOTC 1O
rpaguky puc. 4.13 B 3aBHCHMOCTH OT OTHOCH-
TeJbHOH BEICOTHl YCTYHa
E=LC—, (4.41)
q

rie h—pacueTHass BHCOTa YCTyma.

4.22, Tlpu yueTe KOHEUHOM JKECTKOCTH OaNKH YCHJIHS
onpeneasiotes no dopmynam (4.39) u (4.40), B KOTOpHIX

Ge3pasMepHble BEJNHYHHEl Mpax # Qmax HaXOAATCA MO rpa-
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¢ukam puc. 4.14 1 4.15 B 3aBHCHMOCTH OT c/eAyIOUHX na-
paMeTpoB:

6=£h—; A=L"
q

4 _

c
—; r=1L ——. 4.42
El 8GF ( )
MMpumeuanue Ha sepruxkansholt ocu rpaduka puc. 4.14 orno-
JKeHpl 6espa3MepHble BOJHUHHN M (oaHo aeneHde paBuo 1-10-2)

HzrunGalomite MOMEHTH Mpax H nonepeuHsie cHAbl Qmax
onpefensiioTed KaK B NPOAOJABHLIX, TaK U B NONEPEUHLIX cre-
Hax aaaHuda. Has onpesenenns Mpax 4 Qmax B MONEpeyHbIX
cTeHax HeoOxoaHmo B (popmyaax (4.39) u (4.40) BMmecTO
JJHHbl L nojcraBuTh ero wupHuy B,

PACYET 3JAHHA HA COBMECTHOE BO3JENCTBHUE
FTOPU3OHTAJIbHBIX U BEPTHKAJIBHbBIX
AEPOPMALLHH OCHOBAHHS C YYETOM
HEJTHHENHOW 3ABUCUMOCTHU OCAKH

OCHOBAHUA OT HABJEHUA

4.23. Hennnefinyio anarpaMMmy JAeOpMHPOBAHNHA OCHO-
BaHHH (yHAaMEeHTOB 3KCIJIyaTHPyeMbIX 371aHHH NpH ocejla-
HHH 3€MHOH INOBEPXHOCTH BCJAEACTBHEe NOAPABOTOK HJIH Npo-
cajok JeccoBbix rpydtos Il THma no npocaio4yHOCTH
Jonyckaetcsl 3aMeHATh Ounnnelinoit (pnc. 4.16), ayy [ koto-
poit onuchiBaeT xapakTep 1eQopMHPOBaHHSI OCHOBAHMS Ha
yuacTKax AONONHMTENLHOrO HarpyXKeHus, a jJydy 2—Ha yua-
CTKax pas3rpy3kH ocHoBaHHd. JKeCTKOCTH OCHOBaHMA Ha
yuacTKax [ONOJHHTeNbHOro Harpyxenuss CH® U pasrpysk
C? uU3MepsioTCA COUTBETCTBEHHO TAHTCeHCAMH YIJIOB HAaKJo-
Ha ayuer | u 2 (C"=tga, CP=tgua,).

JKecTKoCTb OCHOBAaHHA HAa ydyaCTKax JOMOJHHTENbHOro
nHarpyxeHisi MoXeT ObITb Bblpa’kela depe3 ynpyrylo XecT-
KOCTb OCHOBaHHS TOro ¥e camoro i-ro ¢yHaaMeHTa JIeH-
TOYHOTO THIIA HAa y4acTKax
pasrpysku gopmysaon

cP

Ci=—, (4.43)

7 [
~AS Z%_._M Sen

+Ap,KrCfom

dFylU rae n — Ko3p@PHUMEHT CHH-
2 )KEHHsT XKEeCTKOCTH OCHOBa-
HHH Ha ywyacTKax AOIMOJIHH-

-4p,krefcm TeNLHOTrO HarpyxeHud

BCJAEACTBHE yyeTa PeoJorH-
Puc. 4.16, Buauneiinas amarpamma  TECKHX H JDYTHX He.nHHefl-
AebOPMUPOBAHUA OCHOBAHMI HbIX (axKTOpPOB, BHI3BIBA-
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IOUHX nosiBJeHHe HeodpaTHMbIX AedopMmaunit OCHOBaHHS
(ompenensieTcs nyTeM IUTAMNOBLIX HCHBITaHHI OCHOBaHHMH
Ha TeppUTOPHHM 3acTPOilKM OLHOBPEMEHHO C BeJHUHHOH
yOpyroit AecmkocTH ocHoBaHus C] NpH NMONHONH pPasrpyske
mramna).

ITpn THNOBOM NPOEKTHPOBAHMM KECTKOCTb OCHOBAaHHA
Ha yyacTKax pasrpyskd C} cieiyer onpeaeisiTb B COOTBET-
CTBHH ¢ yka3zaHuamu npua. 2 raaBsl CHull 11-8-78 aas 3a-
J1aHHOro 3HA4YeHHA MOAYAs AeQOpMAalHH rPyHTa OCHOBAHHA.

BennunHa kosddHuHeHTa CHHXKEHHS JKEeCTKOCTH OCHOBa-
HHS Ha ydYacTKax AOTOJHHTEJbHOrO HarpyiKeHust n NpHHH-
MaeTcsi COOTBETCTBYIOLLEH IDYHTOBHIM YCJIOBHUAM TEPPHTO-
pHil, ANA 3aCTPOiiKH KOTOpBIX pa3pabaThiBaercs THIOBOH
NPOeKT 31aHHA (OroBapHBaeTcs B 3aJaHHH Ha [POEKTHPO-
BaHHe H B [acnopre THNOBOrO0 NPOeKTa).

4.24. Tlopaok pacuera 3JaHuUM Ha BO3AeHCTBHe Aedop-
Mauui npocalouyHbIX TPYHTOB NPH 3aMayHBaHHH, ledopma-
LA 3eMHOM NMOBEPXHOCTH OT NOA3EMHOM BbIEMKH IMOJE3HBIX
HCOKOMaeMblX H T. II. CJEAYIOIHHA:

B KauecTBe paCueTHOH MOJeNH 34aHHs C NPOAOJbHBIMH
H nonepedHbIMH HECYUHMI CTeHaMH (HAH KaXXA0H NMPOROJb-
HOH CTeHLl B 3JaHHAX C NPOJOJbHBHMH HECYLIHMH CTEeHaMi)
npHHKMMaercs Gajka Ha ynpyrom AedopMHPYIOLLEMCH OCHO-
BaHUI, YKECTKOCTh KOTOPOIO Ha Y4acTKax HOMOJHHTENLHOro
Harpyxeuus C;/ H pa3arpysku C; ONHCHLIBAETCH 3aBIICH-
MocTbio (4.43);

BeJIHYHHB NapaveTpoB aethopPMalHH OCHOBAHHS HasHa-
YaloTCst B COOTBETCTBHH C YKAa3aHHAMH pa3i. 2 HacTOSLLEro
PykoBoicTBa — BepTHKaabHble aedopMalHH  3eMHOM IO-
BEPXHOCTH TPAKTYIOTCH KaK HCKDHBJIEHHEe OCHOBAHHA MO pa-
AHycy R, KM, MOABHKKII [PYHTA H3MEPSOTCS: OTHOCHTENbHbBI-
MH rOopH30HTaAbHBIMKM aedopMaunaMu e, MM/M;

onpenensiiorcs Harn6Hasi EI v caBuroBas GF XeCTKOCTH
pacueTHodl MmojenH (6GaJKH) B COOTBETCTBHH C peKOMeH1a-
unuamu n. 4,11,

NOJACYHTLIBAGTCS MO yKa3aHHaM npui. 2 raasl  CHull
I1-8-78 xecTkocTHasi XapaKTepHCTHKA OCHOBAHHA 31aHHA B
3KCIJIyaTalLlHOHHOM COCTOSiHHH, KOTOpasi NpHHAMAeTcs B
danpHellIeM 3a XKECTKOCTHYIO XapaKTePHCTHKY OCHOBaHHSA
pacuetHOH Moaead (6ankH) Ha yyactkax pasrpyskd CP
H cPeaHAs OCafKa 3JaHHA Scp, XKECTKOCTHAS XapaKTePHCTH-
Ka OCHOBaHHSl DPacyeTHOH MOJe/M Ha yuyacTKax JROMNOJIHH-
TeJbLHOro Harpykenus C; ycranaBaupaerca no (opmyJe
(4.43);
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OTHICKHBAETCsl IPaHHIla YYACTKOB AOMOJHHTENBbHOTO Ha-
I'PyKEHHS H pPasrpy3KH OCHOBaHHUS;

nytem pacuera GaJiKH Ha YNPYroM OCHOBAHHMH C XKeCT-
KOCTHBIMH XapaKTepHcTHKaMu C! na yuacTkax pasrpysku u
C; na yyacTKax JONOJIHHTENbHOrO HArPyKeHHs CTPOSTCH
SMIOPH PEakTHBHOrO OTNOPa OCHOBAHHA, MU3rnbalolux Mo-
MEHTOB H Iepepe3biBAIOLIHX CHJI;

NIPOH3BOANTCA NPOBEPKA NMPAaBHJALHOCTH Ha3HAYeHHUs rpa-
HHLl YYaCTKOB JOMOJHHTEJbHOTO HArpy>XeHHs H pasrpys3KH
OCHOBAHHA M OTCYTCTBHSl HapylIeHHS KOHTaKTa GaJkKH C oc-
HOBaHHEM IIyT€M CONOCTaBJeHHS MaKCHMaJbHOK OTpHLaA-
TeJbHOM BeJHYHHB NPHPALEHHS DPEAKTHBHOrO OTHOpa CO
cpeaHeil Harpy3koi Ha OCHOBaHHe 0 MPOSBJEHHS BO3JEHCT-
BHS.

Pacuer 30anuii Ha sepTukaasHele Oedhopmayuu 3emuoil
nogepxHocTU

4.25. PacyetHasi cxema GajlKH Ha YNpPyromM OCHOBaHHH C
y4acTKaMH AONOJHHTEJbHOIO HArPYIKEHHS] W Pasrpy3KH AJs
pacueTta 31aHHi Ha BepTHKaJbHble fedopMaliu 3eMHOH No-
BEPXHOCTH BbINYKJOCTbIO BBepPX npuBefeHa Ha puc. 4.17.

[TockonbKy Ha 3TOM 3Tane PasbiCKHBAIOTCH TOJABKO [10-
NOJIHHTEJILHble YCHJHS OT OCeJaHHs 3eMHOH NOBEPXHOCTH,
Harpyska oT Macchl 3[aHHSl B pacyeTHOH cXeMe H B JaJb-
HeHIIHX BHIKNaAKax He GUrypupYyerT.

Ecai norpebyercsi onpeaeiuTb NOJHbBIE NepeMelleHHs
3/1aHHA OT €ro Macchl H BO3IeACTBHI AedopMauuHi 3eMHOM
NIOBEDXHOCTH, K nepeMmelteHusM S(x) cielyeT JA00aBHTb
Scp. AHANOTHYHO M MOJIHBI PEaKTHBHBIH OTNIOP GyAeT paBeH

Yyaemor 1(CY
2 14
l

48
Puc. 4.17. PacyetHast cxeMa 6anku Ha aedopMApYEeMOM OCHOBAHHH
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P(x) = g+ C: S(x), rpe g— ToroHHas Harpyska OT Beca
31aHHS.

4.26. IninHa mepBOTO y4acTKa — 30HBI AONOJIHHTENBHOTO
HAarpyXKeHHs Ha NOJOBHHe AJHHBI 31aHHS [ — onpeneasercs
U3 ypaBHeHHS

3
g L8 B4+ d =0, (4.44)

rie | — nosoBuHA JIMHBL 31AHHS;

n — k03 dHIUMEHT CHHXKEHHsl XKEeCTKOCTH OCHOBAHHS Ha

yyacTKax IOTIOJHHTENBHOTO HATPYKEHHS — CM.
nosicienne K (4.43).

HckombiM GyzeT HauGoabluufi BeHMIECTBEHHBIA KoOpeHsb [
ypaBHeHnus (4.44).

Ianra BTOPOTO yYacTKa — BOHBl PasTPySKH — DaBHA:
ly=!—U (mpenmomaraercs, WTO HapyIIeHHe KOHTAKTa
6alKH C OCHOBaHHEM OTCYTCTBYET).

4.27. Tnddepenunansnoe ypaBHEeHHE, ONHCHIBaIOMIEe
u3r6 Ganky ¢ yderom AedopMauMit CABHra Ha NMEPBOM H

X,
BTODOM YyYacTKax B Ge3pa3MepHBIX KOOPAHHATAX §=T’

I3
HMeeT BHA

S E) =27 S (B +sES (B = —f1%R (B, (4.45)

rae Si(E:)==Yyi (&) — fir(E&:)—BepTHKaNbLHEIE mepeMelieHHs
TOYEK NOAOMIBH (yHAaMeHTa
B TPYHTE;
i—1, 2,... (Homepa Y4aCTKOB
OCHOBaHM# pacueTHOM cxe-
MBI).
Ilnst mepBOro ydacTka:

cup c it I
2 L.o4_ " 1, y=_L ¢ 4
2ri="GF ¢ S 57 Fi,r (G R B2, (4.46)
Ina BTOpOro yuyacrmka:
crrp ey B
= 4= —_— § = -
2 TR T fo.r (B2) 2R+
hLiy [

[t bt B - 2
+ R §!+ 2R Ez-



Ipn pemennu auddepennnanbioro ypasHenust (4.45)
METOJIOM HayasibHbIX NTapaMeTPOB mepeMellieHHsi H yCHIHs B
pacueTHOH MoJenH ompegeJsloTcs no GopMmynam:

S (8) =Kss,; (5) Sp,; +Ks o0 (&) @, ; +

+ Ksu,i (8) My,; +Ksq,; (8 Q,; +F§ ; (B2)s
? () =Kgs,s (8) S,z + Koo,z (82) @0, +

+ Kom,s (&) Mo, ; +Koq,: B) Qp,; + Far i (Ba)s
M (&) =Kys,: () So,s + Ky, s () ®; +

+ Kpgpa: (8) Mo ¢ + Kpgg.o (80 Qo + Fly ¢ (82);
Q(8) =Kgs, : (B2) So,; + Koo, : (8) @9, +

+Kom, : &) My, + Kog ; (8) Qp ; + F§. ; (82).

(4.47)

B dopmynax (4.47):

S(&:), p(&i), M(&:), Q(&:) — COOTBETCTBEHHO BEpPTHK2Jb-
Hble IepeMelleHHss B TPYHTe, YroJ HOBOPOTA, H3rubalomui
MOMEHT ¥ Tepepe3biBalolllasi CHJa B ceUeHHH ¢ abenuccoit &;
Ha {-TOM yyacTke 6aJIKH;

So,i, 9o, Mo,i, Qo,i — TO Ke, B HauaJe OTCUETa;

Kss,i(Ei),....Kog,:(£:) — QyHKUMM BJIHSHHS COCDELOTO-
YeHHO NPHJIOKEHHBIX TiepeMelllenufi H ycuau#i (M. Talbal.
46 u 4.7).

DyHKUHM BJIUSHHUA paclpefeseHHHX 1O JAJiHHe 6ajKH
BEPTHKaJbHBIX fepopMauuil 3eMHON MOBEPXHOCTH F§,,~ (Ei) e
oF /(&) umeoT BHI:

Ha IIeDBOM Y4YacTKe:

El
F§ 1 (B) = —5— Kep,1 (B
l El
Fou(8) = o Bt —5— Koy, (B3
El (4.48)
Fia (B) =——p—[1 =Kyt G

El
F§1 (50 =—%— Kou, 1 (&).
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Ta6auuna 4.6

§>r
Se o M,y Qo
KSQ (g) =
——t
_ T 2aBEIs
Kes @)= | (50 ‘f) Ksm (8) = 2
=P @+ | =X |- L xx{(—s')x
" = T oapEI X ad (§) —
+5gp P @ X [P @+ el
+Bs (8)] ~(1+75) >
x B ()]
KlPM &)=
_ T T 2aBEI
fas®= | k= |
I e o] G RS IO
2af! 3 X a®; (§) + =Kgspu (8)
X [0 () — | =50 () 23
—B®s (B)] +(1+5) >
xBs () |
_ K &) =
KCM; (8) = Cx"’[ ot Kum (8) = KMQ (%)=
= a @4(5)—
_ st = =K
2ap O w & s ®
Kos (8) =
e Koo (B)= | Kom B)= | Koq (B) =
20p [ (B)+] Kpys (8) =Kgs () =Kgs (})
+B®s ()

=shalcosfg; P (E)=shagsinPg; a=V
3 —r? Ccl cun
o A et R T A

OGo3unavenus: @, (E)=cha§sinB§; &, (§) =chalcosPt; &5 (L) =

S+
2 ’

=

X
-

101



Ta6auuna 4.7

s<r
So @0 Moy Qo
KSQ (g) =
l!
= X
_ EI (A2—32)
Kss (8) Koo B)= | Ksy (8) = lx '
=" : 2 = ! X|= Z X ) [}‘—; *
S M —2; M—22 | E 032 x sh ()_25)
s _
X [V b (a)—|x [ sh Oy )—| X [eh (haB) — |~ 3"
—Ajch (R B)]| —Resh (A )] | —chi (M1 3)) a2
[x sh (M&)]
Kq,M §) =
i
Koo (8) = T (Af—ki)x
Kos (B) = ::h(m A2
SR R Gl x[ﬁx Koq (8) =
® | 12— M= '
xsh(mE)— | =Ksm (8)
X[Msh (A 8)—| —A3ch (M) 22
“hsh D) [T | - x
X sh (A §) ]
Kus @)= | Kyp (@) =
242 MAEI
_ MME! x:—;’—z— Kym (B) = Kug (8) =
M 0‘?_"3) 3 (A’l—)ﬂ)l =sz (&) =KSW %)
x[ch (yg) — |¥ [P sh (aB)=
—ch (A 8)] — M sh (A2 B))
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ITpodoaxcenue Taba. 4.7

Se Po Mo Qo
Kos (8) =
= m X KQ(p (E) == KQM (g) = KQQ (g) =
V| 0F2DP | =Kys () | =Kes B | =Kss (B)
X[ sh (M E)—
—Aash (A E)]
O6o3naverna: Ay = ]/-rﬂ +VYA—sb; A= p/r’ —VYrA—5 o=
cr z_._c_l_a_. _x
ElI '~ 2GF’' ° 1

Ha BTOPOM Yy4HacCTKe:

El ! )
F§ 5 (&) = —1— Ksm,p (89)— & Kso.2 (Ba);

E !
FR 5 (k) = —= Ko,z (Ba) + 3 X
A
X [1—K , (§z)]+——‘§z.
v R (4.49)

El
o) = ——— (1= Ky, 2 (B)] —

I
— & Kno.2 (Ba):

El l
F§.2 (Ba) = — 1~ Kom,2 (Be) — 5 Kap,2 (8-

[MpaBuno 3HaKkoB nepeMeuleHHH W YCHJHI MOKA3aHO Ha
puc. 4.18.

JIBa HeH3BeCTHBIX Ha-
qaJbHHX napamerpa So,n H

Mo, (@o,1=Qo,1=0) Haxo-
JATCA MYTEM peLIeHHA CH-
cTeMbl YpaBHeHH:

8uSy 1+ a2 My = Ay }

as S A My = Ay,
150,17+ an 0.1 ! Puc. 4.18. BHyTpennne YCHAHA B
(4.50) ceqeHnn Ganku
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rae

an=Kpyg,o (1) Kgg,1 (1) -+ Kpgg 2 (1) Kys,y (1) +
+ Knum,o (1) Kys,y (1) + Kpg, o (1) Kgs, 1 (1)3
412=KMS,2 (1) KSM,I (0)) +KM¢,2 (1) KWM.[ (1) +
+ Kun, 2 (1) Kpgp, 1 (1) + K 2 (1) Kgag,y (1)
az1 =KQS'2 (n Kss,; (1 ‘I—KQ(p,g (n Kms,| M+

+ Kom,2 (1) Kys, i (1) + Kgq,o (1) Kgs,y (1)3
ae = Kgs,o (1) Ksp, 1 (1) + Kgg,o (1) Kgpr, (1) 4 ((4:51)
+ Kom.o (1) Kpypg 1 (1) + Kgg 2 (1) Koar,y (1)5
Av=—[Kpys,o (1) FR [ (1) + Kpg o () FQ | (1) +
+ Kpn,2 (1) FRy 1 (1) 4 Ky oo (1) F§ 1 (D4FR 2(D]s
Ay = —[Kgg o (1) Fg.l (1) +Kgg,2 (1) Fl’;.l n +
+ Kom,2 (1) FR(D+ Kgg o (1) F, (1) +FF 2(1)].

Hayanwubie napaMeTpel BTOPOro yuyacrTka:

Sp2=S81(1); @ =1 (1);

4,
M0'2=M1 (1), Qo,2=Ql(l)' ( 52)
KpHTepneMm /s OLUEHKH NMPaBHJILHOCTH Ha3HAYeHHsS rpa-
HHIIbL YYACTKOB JONOJHHTENBLHOrO HArpyKeHHs H Pasrpysku
OCHOBaHHA sBJSETCS  BbilosHeHHe paBeHctsa S (1)=0.
Ecin HeBfi3ka COCTaBHT CBhille NSITH INPOLEHTOB Sy, TO
c/elyeT YTOWHHTbL AJHHY NI€PBOTO H BTOPOTO Y4acCTKOB OC-
HOBaHHS M TIOBTOPHTb pacuer.
Dniopsl H3rH6alOmUX MOMEHTOB H Nepepe3biBaloHX CHJ
cTpostcsi no ¢opmynam (4.47) nocie onpemeseHHs Hayajdb-
HbIX MapaMeTpPoB AJA O0OOHX YYaCTKOB PacuyeTHOH MOJeJH.

Pacuer na eopusonrarsvHeie Oepopmayuu 3emHoii noeepx-
HOCTU

4.28. PacueTHasi cxeMa IPH 3TOM BHJe BO3AeHCTBHI
n3obpaxeHa Ha puc. 4.19,a.

YpaBHeHHe 5NMOPLl MOTOHHHX CABHIAIOIMX YCHIHHE (pHC.
4.19,6) momyckaercsi annmpoKCHMHPOBaTb KyGHuecko# mapa-
Gonoi

~ 4N, o
T (x) = T(a—f——;-). (4.53)
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a)

x4

AN AL et

PR

4

g

\}\L_f T (x)

Puc. 4.19. K pacuery Ha ropu3oHTanbHbie RedOPMAUUH 3eMHOH NOBepPX-
HOCTH

a — pacyerHas cXcMa lIPH BO3ACHCTBUSAX TOPHIOHTANLHLIX AcopPManuii OCHOBaHUHS,
6 — 3mwpa CABHTAOWKX ycHauft

rie No — paBHOoAefcTBYOLlas CABHTalOIIHX YCHJAMH C 110J10-
BHHBI OTCEKa, ONpefensieTcss Mo peKOMeHIauHAM
paGornl [1].
YpaBHeHHUsi 3MIOPLI CABUIaIOIIHX YCHJIHH Ha NeEepBOM H
BTOPOM YyuyacTKax OCHOBaHHsg B 0e3apa3aMepHbiX KOOpAMHA-
Tax:

= 4N
Ti() =— - Gent —BE);
4N, (4.54)

514

4.29, uddepenunanbHbie ypaBHeHHss H3rub6a pacueTHOM
MOJENH OT HeUeHTPAJbHO NPHJIOKEHHBIX CABHIalOWHX CHA
C yyeToM OTIIOpA yMPYyroro OCHOBaHHs ¢ OH/JAMHEHHOH aua-
rpamMmoil gedopMHpoBaHHs oTanuyaioTces ot (4.45)  auwb
npaBo# YacTbiO H AJA NEPBOrO M BTODOTO YYACTKOE HMEIOT
BHJ:

T2 (&) = (32 (0 + 1a8e) — (i + £ E2)0].

12 Ny by 1}

spra WAED: (4.58)

SIVE)~22S () +s18 ) =
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SYY (8s) — 272 S; (Ea) + 5382 (82) =
12 No by 1}
=T BEIN

rge hr —naeyo noroka capHraroumux cua Ti(E;) OTHOCH-
TeJIbHO HEHTPaNbHOM OCH 3A4aHHA.

3HaK B NPaBOH YacTH yPaBHEHHH NPHHAT AJNA pacueT-
HOrO cJlyyash FOPH3OHTAJbHBIX AedOpPMalUHi PpacTaxKeHus
rpyHTa.

B ypaBHennsax (4.55) r), sy, rs, Sg ONUCHIBalOTCH Gopmy-
naMu  (4.46).

4.30. Msrn6nas xecTkocTh pacueTHoi moaenn EI u no-
JIOJKEHHE YCJOBHOH HeHTpa/JbHOH OCH ONpefensioTcs Kak
IS PacTAHYTO-H3OTHYTOH KOMIJIEKCHOM KOHCTPYKLUHH, CO-
CTaBJIEHHOH H3 PaCTSHYTHIX apMaTyPHBIX NOSICOB, MO PEKO-
MeHgauusM paborel [1].

4.31. Pewennus puddepenunanbHeix ypaBHeHHH (4.55)
AJs yuacTKOB [/ M 2 Gyayt orauuatbest oT (4.45) TOABKO
GQyHKUHAMH  BJAHSIHHA ~ pacnpeleseHHbIX  BO3JAeHCTBHI
FS (8D, Fo ; (8), Fry (&), Fp,(8), 2 OYHKUMH BAHSIHHS
Kss,i (1), ..., Kgo,: (§) coxpaHSIOTCATEMH XKe.

BoipaxeHHs (yHKUMHl BJIHAHHS pacnpejesieHHBIX BO3-
AeHCTBHH OT rOPH3OHTaAbHBIX AedopMauHA  PaCTAMEHHS
rpyHra:

IJIsi TIepBOro y4acTKa

o (§)~I2N,,h,lf o 4r? ,
S,1 1) = 5CH /4 [% - 4 —gl—

1 2 1_3 ﬁi .
X{1+n lf— 51 Ksm,1(B1) s

12 Ny by 12 [i[rf s

[12— (I — 12 §0)2],

(4.56)

Fou &) =i |38~

3
Ar 4r n o 4n
- H-—lf—— r B — ?——s?' Kos,1E1)—

2E1 ‘p 4n
—_ \+r2[———]|K H
lf [ +r ( I% s? )] oM, 1 (El)]
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12Ny by 12 ] 2 4r
S R Fa]
4 4 Sy

8-

N
m
-~

X [1—Kppg,y (8] —

12 4r% l
- = — K )i
( [% S§ ) MS,1 (gl J

12 Ny hy 12 4EIr}
5CH M B

(4.56)

Fi (B1) =

cH . . 2 2 4r2
i—ﬂ;-(?’l — ) | & — 72‘—-—84— Kos,1(B1)—

1 1

2FE1 poo4n
— 1 —— 1K ;
2 [ +r ( 2 " )J QM1 (§\)}

]Sl BTOPOrO yuacTKa:
12N 3 | =1 4r} 24
5CP I+ 5 3

B— &+

FL o () =
SQ 2

21 r—13  4r
+—1_KM(p 9 (B2) — ( 2 L — 32) Kss, o (82) —
2 2 2

_2E6 | ra(B—1)  4r
12 4
2

] Kgpm, 2 (82) —
5 Sg
cp 11

- (312 —1) K g, 2(gg)}

]2N0h1 2 2 l
FI‘;'?(&%):—S_C—PI“__ —Tz 'i"*‘gz‘\"égzx

3 2 2 2

y 2 4 . £2
— Ay, 22—

2 s b 3

2 —-.lf 4r§ 2F ] (4:57)
- - s K(ps’2(§2) - [2 X

2 4
12 2 2

22— 4
X[l+ 2 S 2 }KlpM,2(§2)+

2 4
b Sy

)
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2 cr
+ = Ko,z (B2) — —3—1—1;— (382 —18) Kyg, 5 (B2) };

12
2 2
T k)= 12Nutaly [2E7 |, Bw—f
M, 2\o2)= 5CP (s [% [g
4rh 2r3E1
- 1= Kppr, o (B)] — —— X
52 [2

l L 4r2
('2-1_ B + §2) (‘_2‘]—" %) Kus,2(Ee) +
Ly So

+2 KM.,, 2(52)——0— @Br—105 Kpmo.2 (g,)}
12 34

. 12Noh 12 o ; (4.57)
Foo @) =""F0n ;g‘ (322 (h+1aka) —
4EIr B2 4r]
— (i + 18] — 3 E— p —_5_4— x
2 2 2

X Kgs,2 (82) — iy — 1) Kgq.o(E2) +

2

I 2E1
+27§;KQ¢_2(52)— § X
22— 4rk
X [l I _2_2L__ 2 Kow.» (Ez)]
i 52

4.32. HeussecTHbie HayasbHbie napaMeTpl So, u Mo,
HAaXOAATCS NMyTeM pelleHHs CHCTeMH ypaBHenn#i (4.50) c
3aMeHOii B BHIDAaXeHHAX AJs CBOOCOAHBIX uneHoB (4.51)
F§ & ey FEu(B:) Wa F5u(E: ), Foulks).

Anpbl CHAOBLIX BO3AEHCTBHI M TepeMeLleHHi CTPOATCH
Takxe no popmynam (4.47) nocje onpejeseHUss HayajabHbIX
napaMerpoB AJs 0GOHX y4acTKOB W NPOBEPKH [PaBHJbHO-
CTH HA3HAYEHHS CPAHHIBI YYACTKOB OCHOBAHH.

4.33. Ilpu pacuete 3aanuii Ha OXHOBpPEMeHHOe BO3jeHCT-
BHEe BEPTHKAJbHbIX ¥ MOPH3OHTAJABHBIX AedopMauui 3eMHOH
NMOBEPXHOCTH B BbIpaKeHHs A/t CBOGOAHBIX ujeroB (4.51)
BBOAAITCS CyMMapHble BeJHYHHBLI COOTBETCTBYIOUWHX (PYHK-
UHH BJHAHHA C HODMHPYyeMbIMH KOoxbdhHUHEHTaMH coYera-
Hui BO3JeHCTBHA. AJITOPHTM pacyera OCTAaeTcs TeM XKe.
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138,67 133,63 92,83

Puc. 4.20. K npnmepy pacyera 4.7

a — PacueTHaf CXCMa; 6 — 3MIOPa CABHTAIOLIUX Ycuaufi, 8 — 7O Ke, pactaruBao-
LHX YCHJHI; @ — TO XKe, H3rHOAIOIIHX MOMEHTOB; J — TO XK, notiepeyHblx CHJ,
¢ — TO XKe, NpHPAIeHHA DPEAKTHBROrO OTNOpA
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Mpumep 4.7. Onpesensiorcs oGoblientble YCHIHS, BO3-
HHKAIOUlHEe B OTCEKe NATHITAXKHOrO KpYNHONAHeAbHOro
3JaHusa AMHHOH 2[=19,4 M, ¢ nonepeyHLIMH H NPOAOALHBIMH
HECYLUHMH CTeHaMH IpH ero noApaboTke moJOronajailiim
NJAacTOM C PACYETHRIMH mapaMeTpPaMH NoapaboTKH R=5 K
n e=6 MM/M. PaccmaTpuBaercs cayyad OLHOBDPEMEHHOro
BO3AEHCTBHS BEPTHKAJbHHIX jedopMauui 3eMHOH noBepx-
HOCTH, BHI3BIBAIOIHX BHIFHG 31aHHSA, H TOPH30OHTAJbHbIX
nAedopmauuit pactakenus (puc. 4.20,a). B ocHoBaHHH 3aJje-
raloT rpyHTHl CO CPEAHHM 3HaueHHeM MOAyJAa AefopMauiH
E:=300 xrcfcm2.

H3rubHas KeCTKOCTb 3JaHHS B UeJOM, NOACYHTaHHAS
KaK pacTAHYTO-H30DHYTasi KOMIIEKCHAst KOHCTPYKUHS {10
pekomeHjauusim paGoth [1], okasanacy paBHoit EJ=4,6X
X108 grc-cMm2, cymMmapHasi CABHroBas 2KeCTKOCTb BCeX
TPeX NpOAOAbHHX cTeH GF=9,3-10® xrc, paccTosHHe OT
IVIOOKOCTH LiBa CKOJBXKEHHA A0 HeATpaJibHOH OCH B ceve-
HHH NocepeaHHe 3MaHHA Ar=130 cM.

Cpeansis NOroHHasi Harpy3ka Ha OCHOBaHHME PaCUeTHOH
mozenn g=635 krc/cM. CpellHsst KeCTKOCTHAsl XapaKTepH-
CTHKA OCHOBaHHsl, HaleHHasi N0 PeKOMeHAauusaM padoTHl
[1] (oHa Ke XKeCTKOCTb OCHOBAHHS Ha yuacTKe pPa3rpyskH)
— Cp=970 krc/cm?. [lo TeXHHYECKOMY 3aJaHHI0 HA NPHBA3-
Ky 31aHHA K MECTHHIM YC/AOBHSM KO3(DGOHUMEHT CHMXKEeHHS
JKECTKOCTH OCHOBAHHS Ha YYacTKaxX /JONOJHHTENbHOTO Ha-
rpyxeHus paBeH: n=2,5, noaromy

cp
2,5 2,5

PaBHojelicTBylOlIlas CABHMAIOWIHX YCHAHHA OT TOPH3O0H-
TaJbHBIX AedOpMalUHA PacTAXKEHHA [PyHTa MocepellHe
3/laHHs, HalleHHas N0 pekoMeHlauHusaM pabotsl [1], pasHa

No=173600 krc. 3mopa T(x), mocTpoennas no dhopmyne
(4.53), msobpaxeHa Ha puc. 4.20,6.
ITo popmyne (4.44) onpemenuM AJMMHY ydacTKa AONON-
HHTEJLHOrO HAarpy’>XeHus OcHOBaHHA [;
2 1,5.970 , 970°

1 1 1
=735 2('— 2,5)
{, = 655 cm; I3 =970 — 655 = 315 cm,
[Tapamerpnt AnbGepeHUHAaNbHBX YpaBHEHHH, MOACYH-
ToiBaeMbie no ¢opmyaam (4.46):
IAJIsi QIePBOTO y4acTKa:

388.6552
= ————— =8,94955. 1072, r, = 0,29916;
2.9,3.108
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Ta6aunua 48

x
Xp cM) By = ’1 ok, B; & sha, &, cha; ¢,
{
1 2 3 4 5 6
0 0 0 0 0 1
130 0,19847 0,16218 0,15092 0,16308 1,01437
390 0,59542 0,48655 0,45278 0,50626 1,12137
655 1 0,81716 0,76043 0,91186 1,35385
0 0 0 0 0 1
50 0,1746 0,08794 0,07847 0,08806 1,00388
315 1 0,50368 0,44939 0,52535 1,12976
[Mpodoaxcenue taba. 4.8
DL B= O, &)= |0, E)=10, , )=
sinB, &, 1cosB, &, | =cha; g, X |=cha; §,; X (=smma; §, X|=slna; §; X
xsinBl gl X cos Bi g xcosBl E[ X sin B[ &,
7 8 9 10 11 12
0 1 0 1 i 0
0,15016 | 0,9874 0,15232 1,00159 0,16103. 0,02449
0,43898 | 0,90297 0,49226 1,01256 0,45714, 0,22224
0,68842)0,72367 0,93202 0,97974 0,65989 0,62772
0 1 0 1 1] 0
0,07839]0,99691 0,07869 1,00078 0,08779 0,0069
0,43388 | 0,89959 049018 1,01632 0,4726 0,2279%4
[1podorxcenue raba. 4.8
KSQ &)=
P ’.
K. ®= X ST npEls
So sm ® = ors
K¢s (§)=KQQ &)= =KMQ(E)= 1 y x[(l_%)x
=oe - ’B 2B E/ X a®, (&) —
+— 0, () 2a X D, (B) _ ors
B x[a®, (D + X‘IO_“ (‘ + ) X
+ B @5 (%)) e
X B D, (E)]
X108
13 14 16 16
1 0 0 0
1,00335 — —18,3788 —
1,02856 —_ —166,7826 —
1,02495 —_ —471,0967 —
1 0 0 0
1,00157 55,0301 --3,2892 5,85613
1,04238 319,57718 —108,611 22,9944
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ITpodoaxncenue ta6a. 4.8

Kaap ® = ct
Kus @ =Kop ®=1 "¢ Kum ® = | Kos @ =2-x
= % P ® x[az‘:oﬁ :;,) A Xla (&) +
1 - ~—~— D
. X100 —B®, () ap 0 ® +ho. G
C X107
17 18 19 20
0 0 1 0
3,28025 — 0,99983 5,04936
29,76735 — 0,99656 15,3344
84,0813 — 0,93454 25,8356
0 0 1 0
1,46765 2,72569 0,99999 5,33792
48,4622 507,275 0,99027 31
ITpodoasenue raba. 4.8
Kom ® =
R e— s'
ETY; F§ e FRHT (&) FRAT ) FRAT ()
’ Q.4 M, i Y
X [a & (&) — 1070 L LX10 . .10 LUx108
—B®s (B)] e
x0T
21 22 28 2 25
0 Q —_ 0 0
—30,88529 —0,01688 — —0,04994 16,71551
—836,2366 —0,15277 — —0,46705 46,08155
—3976,83 —0,42403 7,33043 —1,73676 62,0649
0 Q — 0o 62,065
—5,9252 —0,07699 — —0,20594 60,98868
—1102,77 —0,52524 — —2,00826 0
I1podoancenue Taba. 4.8
S0,6 Kss, i ® (9 ; Ksg,s ® | Mg ; Kspg ®) Qg ; Kpgg i B S, ®), on
2 27 28 29 30
0,3574 Q 0 0 0,3577
0,3586 0 0,00269 0 0,34441
0,36761 [\] 0,02442 0 0,23926
0,36632 0 0,06899 0 0,01.128
0,01128 0 (\ 0 0,01128
0,0113 0,00753 0,06003 0,00363 —0,0545
0,061176 0,04374 0,00100 0,01427 —0,45439
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I1podoascenue Taba. 4.8

sk Po, s X K Q ;
Ap(g) = / o .
I8, 0.4 MS. *Rpgg, |00 (MM ol M),
Kro/em - X107 o et ® o
31 32 33 34 35 36
138,7612 0 0 —1,46436 0 |—1,46436
133,6311 0,11724 0 —1,46412 0 —1,39682
92,8329 1,06389 0 —1,45932 0 —0,86248
4,3766 3,00507 0 —1,36851 0 —0, 1002
4,3766 0 0 —0, 1002 0 —0, 1002
—52.8602 0,00166 | 0,00037 | —0,1002 | 0,34154 | 0,03743
—440,7534 0,05467 | 0,06944 | —0,09922 | 198345 0
ITpodoancenue rada. 4.8
) K &) M, K ( | |
s K &) lo, . ; 0, QM e, . K (8) ), Kre
08 QS 0 T O ST 0 TG
37 38 ] 40 41
0 0 0 0 a
18,0464 0 0,0452 0 16,71551
54,8051 0 1,2246 0 46,08155
92,3364 0 5,8235 0 62,065
0 0 0 62,065 62,065
0,60212 0,20089 0,00059 62,16216 60,08868
3,4968 6,6336 0,1105 64,69521 0
388.655%
sf= ———- =1,55253; 5 —1,11624;
4,6.1018

JUJIst BTOPOTO yyacTKa:

2
Ty

YcTaHaBIHBAEM, UTO $1>Ty, Sg>>r,,

2

4 __
Sy =

970-315%
.9,3.108
970-3154

4,6-1018

=0,0517464; r, — 0,22748;

=0,20761; s, = 0,67502.

NOSTOMY CJledyer

NOJb30BATHCS BbHIPAKEHHAMH QYHKUHM BJHSAHHA, NPHBEIEH-
HeIMH B Taba. 4.6.
IlanbHeillne BhIYHCACHHS BBINONHEM B Tabanunoil dop-

Me, IOACYHTAB [IPeIBAPHTENbHO N0 GopMynam

Taba. 4.6:

o;=0,81716; B;=0,76043; a;=0,50368; P,=0,44939.
B taba. 4.8 Henonb30BaHbl pe3ybTAaThl NPOMEKYTOUHBIN
BbIYHCAEHHH, NPHBEIEHHBIX HUXKe.

6 3ak. 542
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[To ¢popmyaam (4.51) Hahnem BeqHUHHH KO3(QpHuUHEH-
TOB NpPH HeH3BeCTHHX So; u Mo, B ypasHenun (4.50), He-
noJib3yss 3HayeHHs GYHKUHH BAHSHHA 1npH E;=1 w3
Tab.1. 4.8:

ay) = 4,84622.107.1,62495 — 5,07275. 1(°.3,97683. 10~ 4
4- 0,99027-8,40813. 107 4 3,19577. 102.2,58356. 10° =
= 2,13481.10%;
@2 = — 4,84622.107.4,71097. 10~° — 5,07275- 10°- 1,40477.10~""
+ 0,99027.0,93454 — 319,57718.3,97683-10—* = 0,49878;
ay = 3,1-105.1,02495 — 4,84622- 107.3,97683. 10~ —
—1,10277-107%.8,40813.10° - 1,04238-2,58356- 165 = 5,58482. 10%;
g9 = — 3,1-10°.4,71097-107° — 4,84622.107-1,40477. 10— —
— 1,10277-107*.0,93454 — 1,04238.3,97683. 10—*= — 2,65873. 103,
Crobotible uienbl ypaBHeHHs ARtT takxke onpepenum no

dopmynam (4.51), 3amMennB B HHX QyHKUHH BJAHSHHA pac-
npeiejeHHbIX BO3IEHCTBHA OT kpuBMSHBL FR, (1), ...,

an (1) Ha cymMMapHble 3Ha4YeHHUss PYHKUHH BJHAHHSA
OT BePTHKANbHBIX H TOPH3OHTAaNbHLIX JedopManuil 3eMHOM

NMOBEPXHOCTH H3 TabJ. 4.8 npu §i=1.
Onyckas BbIKJAIKH, 3aNHLIeM:

ARTT = 6,89937.107; AR*T = 2,38534.105.
Cuctema ypaBHeHu# (4.50) npuHHMaer BHuI:
2,1348.10% S | + 0,49878 M | = 6,89937-107;
5,58482-10° Sy | — 2,65873. 107> M, | = 2,38534.10°.
PelruB cucteMy ypaBHeHHi, HAXOLHM:
Sp,1 ==0,3574 cM; My , = — 1,464365.107 krc-cwm,

JlJa mpOBepKH TOYHOCTH HA3HAYEHHA rpaHHUBI 30H 10-
MONHHTEJBHOTO HArPYXKEHHS H pa3rpPy3Ku NoOAcYHTaeM op-
annaty S;(1), xoropas 10MHa ObITb paBHa HYJMIO.

Sy (1) = 1,02495.0,3574 -+ 4,71097-107°.1,464365- 10" —
—0,42403 = 0,01128 cm.

HeBsizka okasanach AONYCTHMOH, TaK Kak COCTaBJsieT
3% So,.

[MToacyer opanHar smop nepemelllenuss S(E), NpHpaue-
HHSL peakTHBHOro otnopa Ap(E), H3rHOawUHX MOMEHTOB
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M (%) u nepepesbiBatolinx cua Q(E) npuseaeH B taba. 4.8,
Hauanbublii napametp gop A48 2-ro yyactka, OTCYTCTBYIO-

WHA B TabJiule, PABEH g, , = 1,36882.107*, BEJUUHHbI
OCTaJIbHbIX HAaYaJbHLIX NapaMeTPoOB Sp,2=10,01128 cu;
Mg, = —1,002.1G8 krc.cm; Qy 5 = 62065 kre (cM. wectylo

cTpuky B TaGa. 4.8).

Sniopbl 0606LEHHBIX YycHJANH — pacTsiriBatowux N (g),
Harnbamomux moMmeHntoB M (E) u nepepeabiBatoiux cua @ (g)
npuseleHbl Ha puc. 4.20, 8 — 0. Dniopa npupalleHus peak-
THBHOro ornopa Ap(§) usoGpaxena na puc. 4.20,e.

3akJiouaeM, 4YTO HapyWIeHHss KOHTAKTa OCHOBAHHS C
(pyHAaMeHTOM HET, TaK KaK MAaKCHMa/abHasl OTPHILATE/AbHAESN
BeJHYHHA TIpHpallleHuss peakTHBHOro otnopa Ap(l)=
= —440,75 Krc/cM MeHblle cpefaHed NOrOHHON Harpy3kH Ha
OCHOBaHHe J0 noApaGoTKu ¢g=635 Krc/cMm.

[Tonb3ysich nanHbiMH Ta6na. 4.8, HeTPYAHO TakxkKe ycTa-
HOBHTb, YTO OIIHOKA B Ha3HAYEHUH IPAHHUbI 30H 1OMOJHH-
TEJILHOrO Harpy»KeHHs H pasrpyskHu coctaeuja 9,4 cM, T. e
okono 3% naJaHHB Haubo/ee KOPOTKOro BTOPOro yuacTka
lo=315 cMm.

5. ONPEAEJIEHHE YCUJIUH
B KOHCTPYKUHUSAX 3JAHUM

OBLWIAA METONUKA ONPEJAEJNIEHUSA YCWI/IHN B 3[JAHUH

5.1. Pacuer cTeHbl 31aHHA PEKOMEHIyeTcA BHINOJHATH C
NOMOIBI0 MET01a KOHeuHuX 3JjeMmenros (MK3). [an
COCTABJIEHHSt PACYETHOH CXeMbl HI€aJIM3HPOBAHHYIO CXeMy
CTeHH HeOGXOAHMO Pacu/JeHHTh HAa KOHEeyHbie 3JEeMEHTHI,
[Ipn s3TOM pacueTrHas cxeMa MoOXeT OblTb NpeiCTaBjaeHa
Pa3JHUYHBIMH THO2MH 3JIEMEHTOB: MJACTHHYATHIMH 3JeMeH-
TAMM, IKBHBAJEHTHBIMH TaHENbHbIM KOHCTPYKLUHAM H CThl-
KOBLIM COEJHHEHHSIM; CTEepPXKHEeBbIMH, MOAENHPYIOWIUMH pa-
60Ty MOSCOB, OTAeNbHBIX KOHCTPYKTHBHBIX CBsi3eil M T. A.

5.2. Pacuer cTeHbl 31aHHsi Ha OCHOBE TJIACTHHYATOH MAN
MJ1aCTHHYAaTO-CTEPKHEBOH pacueTHOH CcXeMbl BBIMOJHAETCS
B HECKOJLKO 3Tanos. Ha nepeom 3Tame onpefensioTcs xe-
CTKOCTHBIE XapPaKTEPHCTHKI 3JeMeHTOB cXembl. [IpH 3ToMm
OLIEHKY XKECTKOCTH (NMORaT/NHBOCTH) mHaHeNedl W CTHIKOBBIX
CORAMHEHHH DPEKOMEHyeTCs NPOH3BOAHTL C YUETOM HX KOH-
CTPYKTHBHHIX OcO6eHHOCTeH, (H3HUECKHX CBOACTB OeroHa
H CTaJ4, XapaKTepa U HanpasJieHHs NPHKJ2ALIBAEMOro ycH-
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Jusi. BeqIHUHHBI KeCTKOCTHBIX XapaKTePHCTHK JomycKaercs
NPpUHHMATh N0 pe3y/JbTaTaM HaTyDHBIX WCObBITAHMH TaHe-
Jde#t, cBizeil, dparMeHTOB 3AAHHU H T. T. HJIH C TNOMOIULLIO
pacyeTa Ha OCHOBAaHHH PeKOMeHJauHi, NMOMELIeHHBX HHXKe.

OraenbHble TaHEMH C 3aKPeNJIEHHBIMH OT CMELUEHHS oc-
HOBHBLIMH Yy3JlaMH DaCCUHTHIBAIOTCH Ha MOOYEPENHO 3alaBa-
eMble B 3THX y3Jax eJHHHYHBbIe CHJIbI HJH cMelleHHs (B 3a-
BUCHMOCTH OT METOJa, MPUMEHSeMOoro AJs pelleHus obluieil
CHCTEMbl, — METOJL CHJ MJH MeToj, nepemelueHuit). Iloay-
yeHHbie M3 paCyera BEJHUWHBI CMEIMEHHH WAM peakuuir B
y3jax sBJAIOTCA 3/7eMeHTaMu YHCJAeHHOH MaTpHubl Mojar-
JIUBOCTH HJIH XECTKOCTH, XapaKkTepH3yiolleld ynpyrue cBoii-
CTBa IJACTHHOK.

Ha BTOpoM 3Tamne c HCnoJb30BaHHEM TOJYYEHHBIX Ha
NepBROM 3Tale MaTpHL PacCUHTHIBAeTCs CHCTEMa Ha 3ajdaH-
Hble Harpy3ku. M3 pellleHHs onpenensioTcsi yCHJAHS M mepe-
MeLeHust B y3JaX pacueTHoit cxemul. Ha Tperbem 3tane
paccuUHTHIBAIOTCS OTAeJNbHblE NMaHeJH Ha YCHJHS HJAH mepe-
MelleHHs, HalJeHHBle H3 BTOPOro 3Tana pacuera.

Pacuet nanese MOXeT ObIThb BHIIONHEH METOAOM KOHeu-
HbIX 3JE€MEeHTOB.

Pacyer cTeHbl 3faHHsi C HUCNO/Ib30BAHHEM B CBOGH pac-
YeTHOH cXeMe IJ1aCTHHHATHIX 3J1eMeHTOB, yApyrue ¢BOHCTBA
KOTOPLIX XapaKTePH3YIOTCS MaTpHUeH XeCTKOCTH, NPOHI-
JIOCTpHpOBAH B npuMepe B5.1.

5.3. Ilpu pacuere KOHCTPYKILHI 31aHHS Ha ocoboe coue-
TaHHE HAarpy3OK NOCTOSIHHAs H BpeMeHHasi Harpy3ka oT
Beca KOHCTPYKLHM# 34aHus, Mebead, o60py10BaHHST H T. H.
NPHBOAHTCA K MO3TaXHOH PaBHOMEPHO pacnpelreseHHOH U
nepefaeTcs B y3Jibl 3J€MEHTOB pPacyeTHOH cXeMbl B ypOBIlie
nepekpuiTiil. Ocobas Harpyaka B BHIAe BO31eHCTBHIl HepaB-
HOMepHbIX J1epopvauMi OCHOBaHHA (rOPH30OHTAJbHbIE H
BepTHKAaJbHbIe NlepeMeLleHHs1) Ha CTeHY 31aHHS YUUTLIBAET-
Cl pacueToM CHCTeMBl 3/laHMA Ha nepeMelleHHe omop. Mo-
JdeJHPOBaHHe TPYHTOBOTO OCHOBAaHHS B 3TOM CJydae ocCylie-
CTBJISIETCS B COOTBETCTBHH C PEKOMEHIaUHAMH N. 5.4 HacTo-
suero PyxoBonxctBa.

5.4. pynTOBOE OCHOBaHMe MOAEJUPYETCH B BUIe CHCTe-
Mbl THCKPETHBIX OMOP — BEPTHKAJNLHBIX M TOPH3OHTAAbHBIX
(puc. 2.1,8). Kaxnpasi onopa cocToMT H3 IBYyX CTepiKHeil,
pacnofoxeHHbix no oguo# ocn  (puc. 2.1,2). JKectkocTh
cTepxHsa [ onpenmeasiercs mo dopmyJe

EFi=Cla, (5.1
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rie C —Ko3(pPHILHEHT MECTKOCTH OCHOBAHMSI NPH CKATHH
HJAX c/BHTE, TCMMZ;
| — nauHa crepiKHsA, M;
@ — IJMHa 3aMEHSIeMOro JIHCKPeTHbIMH ONOpaMu yua-
CTKa HeNPepLIBHOTO OCHOBAHHS, M.
XKecTkocTs cTepxusa 2 pasHa:
EFy=EF,.

B y3ne A B HanpaBieHud BO3NeACTBHA INPUKJIAAbIBA-

ercs cHla P, BeqIMYHHA KOTOpoil BbluMcAsieTcs no dgopmyae

LI

rie Yy — cMelleHde 3eMHOH NMOBEPXHOCTH B paccMaTpHBae-
MOH TOuke, M.

5.5. BosneiicTBHA HepaBHOMEPHLIX BEPTHKAJbHBIX 1e-
dopMauui ocHOBaHUS Ha 3[aHHA TIPU pacyeTe CTEHbl MOTyT
AbITb TaKxe 3aJaHbl B BHIe DeaKUHH OCHOBAHHSA, KOTOpbLIE
onpeaesislOTCS H3 pacyera CTeHbl 3J1aHHs no 6aJ0uHO# pac-
YETHOH CXeMe B COOTBETCTBHM C PEKOMeHJauusiMu 1. 4
(6anka NpH 3TOM J0JKHA HMETb KeCTKOCTb, 3KBHBAJEHT-
HYIO XECTKOCTH CHCTeMbl). Peakunu OCHOBaHHs MOryT GbiTh
MmoJyyeHbl M3 pacuetra Kako#H-nubo APyron yNpolLEeHHOH
pacyeTHOH cXeMel, HaNpuMep, NepeKkpPecTHOH CHCTeMbl H T. 1N

PeaKuuH OCHOBAHHS 321al0TCS B BHJe COCPEJOTOYEHHDLIX
CHJ1 B y3J1aX CO€JHHEeHHH 3/1eMeHTOB, MOAGJHPYIOLIHX B pac-
CYHTHIBAEMOH CHCTEMe LOKOJIbHble MaHeNu HJIH PYHZAMEHT-
HbIH Tnosc.

5.6. BoaxeiicTBiS OT ropusodTanbHbix 1edopmMaunii aem-
HOH NOBEPXHOCTH Hapsily cO CNnocoOOM, H3JOXKEHHBIM B
n. 5.3, AonyckaeTcs 3alaBaTh B BH1€ MOPH3OHTAJbHLIX CHJ
(onpenenenune ux cm, nn. 4.1-—4.10), cocpeaoTOYEHHO NPH-
JOXKEeHHbIX K y3JlaM HHJXKHero sipyca pacuetHo# cxembl. Mo-
1e/1MpOBAaHHE TPYHTOBOrO OCHOBAaHHS NMPH 3TOM OCYLIECTB-
Jastercsi no cxeme puc. 2.1,8.

5.7. CaBuraiollie yCH/IHsI B3aHMOEHCTBHS NPOJOJbHBIX
H NONEePeYHbIX CTEeH, KOTOpble HeoOXOIHMO YUHTHIBATH NPl
nepexoie OT NMPOCTPaHCTBEHHOH pacuYeTHONH CXeMbl 31aHHUS
K OTAeJibHbIM MJIOCKHM CHCTEMawm, paclpeaensiorcsi no Bbl-
coTe CHCTeMbl NMPONOPUHOHANBHO CJBHIOBbIM KECTKOCTSM
BEPTHKAAbLHBIX CTLIKOB MCXK1Y NalCAsIMH NPOIOJABHLIX M 110-
nepeuHhXx CTeH.

5.8. Mcnoab3yst METO1 KOHEUHBIX 3JCMEHTOB, MOMKHO
y4yecTb METO10M NONLITOK PasJHunylo  AedopMUPYeMOCTb
MaHeJbHbIX KOHCTPYKUHMH H CTHIKOBBIX COEIMHEHHIH NpH pac-
TAKEHHH M CXKaTHH. Jlas 3TOro no onbiTy 3ajgaercsi KapTH-

(5.2)
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Ha HanpsiXKeHHO-Ae(OPMHPOBAHHOIO COCTOSHHS CTEHH OT
BHEUIHHX BO3JAeMCTBHH (30Hbl CXAaTHA H pacTsiKEHHs mna-
HeJIbHBIX KOHCTPYKUHH M CTHIKOBHX COGJAHMHEHHH) H B cOOT-
BETCTBHHU C Heli HA3HAUYAIOTCS XKECTKOCTHbIe XapaKTEePHCTHKH
KOHEUHbIX 3JEeMEeHTOB, MOJeJHUPYIOLIHX TNaHeJH H CTbIKOBbLIE
coelHHeHHs, PaccuuTbIBAeTCH CTEHZ HA BHeElIHMe CHJOBbIE
H aeopMaLHOHHble BO3JAEHCTBHS, ONDPEAEJSAIOTCA 3HAKH
HOPMAJIbHbIX HaNPsiKEHHH HJH YCHAMH B CEUBHHAX KOHeu-
HbIX 1€MEHTOB H COOTBETCTBEHHO 3TUM 3HAKaM KOPPEeKTH-
PYIOTCAl BEJHUYHHBl MECTKOCTHbIX XaPAKTEePHCTHK KOHEUHbIX
aneMentoB. [ToBTOpsAeTcss pacyer cTeHbl A0 TeX NOpP, MOKa
3HAKHM HOPMAJIBHLIX HanpsKeHHi KOHeuHbLIX 3JEeMEHTOB npe-
ABLAYLLER H mocaelylolileit NONMbITOK He COBMalyT. (DTa npo-
uel1ypa MOer ObiTh aBTOMATHU3HPOBAHA ClnelHaNbHOH Npo-
rpaMMon.)

5.9, Ilpu pacuere 31aHHH NMOBLILIEHHOH 3TAXKHOCTH HA
BO3/1€HCTBHe HEPaBHOMEDHBIX OCAJ0K OCHOBAHMSA C YUYeTOM
noJ1aTaHBOCTH KOHCTPYKUHH TpebfyeTcs npelBapHTENbHO
HaXOJHTb Mo pekoMenaauusam nn. 5.16—5.18 npupeieH-
lble 3Ha4YeHHUs CIBHrOBOH M H3rHOHOM XKecTKOCTH cTeH. Ipu-
BEAEHHYI0 H3rHOHYIO XKECTKOCThb PEKOMEHAYEeTCH onpelensiTn
C y4eTOM KOHCTPYKTHBHOH HEJHHEHHOCTH nedOpMHUPOBAHMA
CTeH H, NMOCKOJbKY €e BeJHYHHA CYLIeCTBOHHO 3aBUCHT OT
BH1a HaNPSXKEHHOTO COCTOSIHHA, NIPOBEPATbH COOTBETCTBUE
BBEJEHHOTO B pacyerT 3HauyeHUsl H3rHOHOW KeCTKOCTH Hafi-
JeHHOMY MO 3aBepUIEHHH pacuyera.

HCNOJNbL30BAHUE 3KBUBAJIEHTHbIX MEXAHUYECKHX
XAPAKTEPHUCTHK MAHEJIEA B OBWEW METOJAMKE
ONPEAEJEHHSA YCUJIUA B 3NAHUH

5.10. TIpu pacuere 3aaHHil ¢ npHMeHeHHeM NJACTHHYA-
To# pacuyeTHOH cxembl m. 5.1 jomyckaercs B KauecTBe KO-
HEYHOro 3JeMeHTa I[PHHHMATh CNJOUIHYI0 OPTOTPOINHYIO
NJacTHHKY pa3MepaMH, paBHbIMH HAaTypHbIM pasMepaM na-
HeJIH WJIH CTHIKOBBIX COeAHHEHHH, C 3KBHBAJIEHTHHIMH MeXa-
HHYECKHMH XapakTepHcTHKaMH. PexkoMmeH1auuu no omnpee-
J@HHIO 3KBHBAJEHTHbIX MEXaHHYECKHX XaPaKTEPHCTHK JaHbl
B nn. 5.12—5.15 nacrosuero PykoBoacTsa, a B npumepe 5.2
NMOKa3aHO onpejneseHHe MEeXaHHYECKHX XapaKTePHCTHK 3Je-
MEHTOB PacyeTHOH cCXeMbi M JaHbl pe3yJbTaThl pacyeTa cTe-
uoi MKD3.

5.11. Tlpn 3aMeHe CTeHOBBLIX maHejel H CTHIKOB B pacuer-
HOM cxeMe OPTOTPONHbLIMH MJAACTHHKAMH B pacueT BBOAATCA
3KBHBaJeHTHble XapakrepncTuku E; wan EY, Ej uan Eb,

mae E;, E;— Moayau ynpyroctd npu cxatuu, £, Ej —to
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Puc. 5.1. K onpejeneHHio 3KBHBANEHTHBIX MeXAHUYECKHX XapaKTepu-
CTHK RaHeneH
a — HapyXhas CTCHOBast nanens; 6 — To e, BHYTDEHHSS

Ke, npu pactsaxeHHH, Gyy — MOAYAb CABHIa, COOTBETCTRYIO-
WHA HANPAIKEHHSM CXKATHS WM PACTHKEHHS Ox H Oy B Cpe-
AMHHOH TOUYKE KOHEYHOro 3JeMeHTa.

5.12, MexaHuueCKHe XapaKTOPHCTHKH KOHEUHBIX 3JieMeH-
roB, 3KBliBaJieHTHble NaHeJbHbIM KOHCTPVKUHAM, OcnadbJieH-
HbIM OKOHHBLIM (HJH IBEepHBIM) NMPOEMOM, ONpeLeNsioTcs 10
topmynam:

. 3 h? 3 By) )
6E;¢P)=? (E FSP) 4 E FEP)) (l p )+ (Bu + Bs) :

b? b
3 d? ) 328,
c(py _ 2 () P ) (5.3)
GE;P_4EEF§ (1—5 a‘2,+ ral

n
pult

8G,, =

B ¢opmyaax (5.3):
ES'™, ES® G, — MOLyNH YNpPYroCTH KOHEUHOTO 3JIEMEHTa
TOMLIHHON §, 3KBHBAJEHTHOro IaHEJH;
a, b —raGapuTHbie pa3Mepbl NnaHeaH (KoHeu-
HOro 3JeMeHTa) —cM. pHc. D.1;
dp, hp — pacueTHble pa3Mepnl pambl, K KOTOpOH
NPHBOAHTCS {laHENbHAs KOHCTPYKHUHSA C

cor o npoemom;
¢
EFy®, EF™, — )ecTKoCTb  COOTBETCTBEHHO  HHXKHeH,
[ o
EF®™ BepXHeil nepeMbLIUeK H MPOCTEHKA MaHeH

NPH CKATHH (C HHIEKCOM «C») HJH pac-
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TAXKEHHH (C HHAEKCOM «p»), onpe-
aensemasi mo pekoMengauusm |[1]
HaH [2] ¢ yueTOM NpHUMBIKAIOUHX K
NaHeasiM Y4aCTKOB MepeKpbiTHH,
By, B, Be— 13rudHas XKeCTKOCTbL TeX e 3Je-
MEHTOB [aHeJH;
1 — CABHroBasi KECTKOCTb MNaHeldd B
cBOell MJIOCKOCTH —cM. [1].
5.13. Beanuuna moaynsi casura Gyy, 3KBUBAJEHTHOrO
naHeNqH Cc JABepHbIM NPOeMOM BHYTpeHHeH CTeHbl (CM. PHC.
9.1,6), nopcuuTbiBaeTCa Mo Gpopmyse

]

60 = 13 s 54
¥ a—d azf,(m1 dp) do (5.4)
GF, By \ 2 3 GF,
rae
d
(1= )
2
my = — (d—dp);
( hp N dp \ o
3B BB) ’

GF,, GFp— cooTBEeTCTBEHHO CABHIOBas )KECTKOCTb IJ1y-
XOro yuyacTKa MNaHeJqH H BepXHeil nepe-
MBIYKH;
hy, d, dp, do-—pa3M66)pbl NpoOeMHON 4acTH NaHeaH (CM. pHC.
1,6).

[Tpumevanne Ecnn naneab BHyTpenHe# CTenbl yCJAOBHO pacuse-
HSIETCA 114 ABA KOHEYNBIX 3JeMeHTa, TO B KauyecTBe pa3Mmepa a B dopmy-
Jge (5.3) npunuMaeTcs AJHHA KOHEHHOrQ 3jeMeHTa, MOAEMHPYIOUIEro npo-
€MHYIO 4acCTh NaHeNH,

5.14. lInoHouHOe OMOHOJIHUEHHOE COEZMHEHHe maHeaCH
B BEPTHKAJbHOM CTbIKE HJM MOHOJHTHLIH cpeliHu#t mpocre-
HOK B ABYXMOAYJbHOH NMaHeaH MOJEeNHDPYIOTCS B PacueTHbIX
cXeMax TaKxXKe KOHeUHbIM 3/IeMeHTOM 3KBHBAJIEHTHOH CABH-
rOBOH »KEeCTKOCTH C NJIHHOH a B Npejesax 30HbI aKTHBHOIO
BJAHSIHHSI KacaTeNbHBIX HANpPsXKeHUH, BOZHHKAIOUWHNX B CThiKe
(20—30 cM), 4 BbICOTOH 8, paBHOH NPHHATOH BHICOTE KO-
HEeuHbIX 3JE€MEHTOB JAaHHOro spyca.

5.15, Benuuuna mopyas ynpyroctn EX® u E5® nas ko-
HEYHOT0 3JIEMEeHTa, MOJeJHPYIOLlero noAaT/AHBOe COeJHHe-
HHe MaHejed B BEePTHKAJbHOM CTbiKe, ONpeAeJsieTcs o Me-
XaHHYECKHM XapakTepHCTHKaM maTepHasaa cteika EFc, EFP
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(cm. nn. 2.18, 2.19 B [2]), npHueM B mexaniueckHX Xapak-
TEePHCTHKAX CTbika NMPH PaCTSKEHHH HeoO6XONHMO YUHTLI-
BaTb NOAATJHBOCTb CTHIKOBUTO coeluHeHus A (cm m 2.3 B
12]).

Beanunna monyan cosura Gyy AJsi KOHEYHOTO 3ME€MenNTa
¢ pasmepamu aXbX$8 noacuuteiBaercs no dopmysne

|
68Gyy=—7 -

i | Gcr l 1 )
8n by Gn 2 | a \8eberGer  OubnGn

rie  Acp— NOJAaTJAHBOCTL BceX cBA3eli CTLIKOBOro coejuHe-
HHSl, COMPOTHBAAIOUIHNXC cABHrY (cM. n. 2.6 B
21);
Qcr, Der, Ocr — HIHPHHA, BHICOTA M TOJIKHHA cJosi GeToHa
OMOHOJIHUMBAHHUSI CTBIKA HJHM CyMMbl y4yacT-
KOB OMOHOJIHYHBaHHSA,
Ger — MOAyap caABMra GeToHa OMOHOJHUNBAHUS
CTHIKA;
by, €;— BHICOTA H TOJIULHHA TaHeJNH;
Gy — M0ayJb caBHra GeToHa Teja naHesH,

(5.5)

Onpene.nenne HWECTKOCTH NnaHedbHbIX CTEH

5.16. CaBuroBasi KeCTKOCTb CTeHbLI B {~-TOM CeuelHH
onpejessieTcsi Kak CyMMa CABHTOBBIX JKECTKOCTEH CTOJ-
62 KOHEYHBIX 2/1eMEHTOB, a BeJHYHHA NPHBEJEHHOH CABH-
roBO#l JKECTKOCTH BCeil cTedbl — Mo ¢popmMmyJie

m
S
GF= —— | (5.6)

m
\ l;
/l-i GF,;

rae l; — wupuHa i-ro croabua KOHEHHLIX 3JIEMEHTOB;
M — YHCJO CTOJNOGLOB KOHEUHbIX 3JIEMEHTOB B pacuer-
HOM MOJeJIH.

5.17. UucsaeHHble 3HaueHUst H3THOHOH 2KEeCTKOCTU na-
HeJbHBIX CTE€H TaK»Xe 3aBHCAT OT BHJ1a HX HANPSAXKCHHOTO
coctosinusi. Pekomenayercs caeAyollas MeTOAHKA onpe-
NeJCHHA H3IrH6HON XKeCTKOCTH CTeH:

OT OXXHJlaeMbiX CHJIOBLIX BO3ICHCTBHU Ha CTEHY MeTo-
JOM KOHCUHBIX 3JIEMEHTOB C YUeTOM KOHCTPYKTHBHOH HC-
JIHHEMAHOCTH OTBICKHBAeTCsl BEeJUYHHA BEPTHKAJbHOTO Iiepe-

MEeLIeHHs TOopla UOKOJbHOr0 WA (yHAAMEHTHOro mnosca
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B YpPOBHE €ro LOJACIUBbI OTHOCHTENbHO CEPEAHHbI 3MaHHS Ya;
OT TeX JXe yCHJHil NPH TOil XKe CXeMe ONHPAHHA 3anu-
CbIBAEeTCH BbIpa)K€HHE BEPTHKAJNbHOIO TNepeMelLleHUS Y4
OTHOCHTEJIbHO CepeIHHbl KBHBAJEHTHOH 6afjiKu ¢ H3rH6HOM
El v caBuroBod GF KecTKOCTAMHU — ONpPEAeNslOTCA  UH-
CJIOBble 3HA4YeHHA KO3(P(PHUHEHTOB o U f B BHIPAXKEHHH
a
Ya="E; TGF’
MOACYHTLIBAETCA MO YKasaHHsM 1N. 5.16 BeqMuHHa npH-
Be1eHHOH CABHroBoii KecTkoctH GF pacueTHolt Monend;
N0 NMOJYUYEeHHbIM YHCJAOBBIM 3HAYEHHSIM Ya, a, p U GF
HaXOAUTCS BeJWYHHA HM3TUOHOA XKECTKOCTH CTeHbl Mo ¢op-

MyJe

a
El=
B

YAT GF

5.18. [Ipu onHOBpeMeHHOM YyueTe BO3JAEHCTBHH OT Bep-
THKaJbHbIX M TOPH30HTAJbHLIX AedopMalMi OCHOBAHHA B
KayecTBe pacyeTHOro cjayuas cjeiyeT IIPHHHMaTb BepTH-
KanbHble nedopMalny, BHI3bIBAIOIIHE BHIFHO 34aHHsA, H rO-
pH3OHTanbHble AedOpMalM{ pacTAxKeHHs rpyHTra. Hsrub-
Hasl JKeCTKOCTb KPYNHOMAHENbHBbIX CTEH oNpejlensercs IO
MeTONHKe, H3JIOXKEHHOH Bbille, NMPHYeM BeJHYHHA BEPTH-
KaJIbHOTQ NepeMellleHHsl TOpLUA Ya OTbICKHBAeTCS METOLOM
KOHEUHBbIX 3JIEMEHTOB OT YCHJHH, MOSBASIOUIHXCA BCJel-
CTBHEe BepTHKaJbHbIX JedopMauMH TPYHTA, NMPH 3HAYEHHAX
JKECTKOCTHBIX XapaKTePHUCTHK 3JE€MEHTOB, COOTBETCTBYIO-
IIUX Hanpsi)KEHHOMY COCTOSIHHIO OT OJAHOBPEMEHHOro BO3-
JAefCTBUA pacTAMEHHs W Bbiru6a CTeHbl.

Mpumep 5.1. TpebGyerca onpeaeanTb YCHAHS B KOHCT-
PYKUHSIX MPONOJIbHOH HapYXHOH CTEHbl JAeBATHITAXNKHOrO
aoMa cepuu 96 OT BO3MEHCTBHH Ha 31aHHe HePABHOMEPHbIX
CMeLIeHHi 3eMHOIl NMOBEPXHOCTH NPH moapaboTke.

Pacuernble napamerphl AedopMaluii 3eMHO{l  l1OBepX-
HOCTH: PaIHyC KPHBH3HbI R = 5 KM, OTHOCHTe/bHble TrO-
pH3OHTa/bHble AedopMallHu PacTsKeHHS & = 8 MM/M.

[pyHTOBBIE YC/IOBHSI: B OCHOBAHHH 3JaHHA 3aJ/eralror
TJIHHUCTBIE TPYHTH, AepOpMAUHOHHbIE CBOHCTBA KOTOPBIX
XapakTepH3yIOTCH Ha KOHTaKTe C (YHAaMEHTOM CPeAHHM
KO3b(PHUHEHTOM XKecTKOCTH NPH CXKaTHH Cex = 1000 T/M3
1 npu caBure Cep = 700 1/M3.

MoHTaxHas cxeMa pacCUHTLIBA€MOil CTEHbl MpPeACTaB-
JeHa Ha pHC, 5.2, [laHenw HAPYXKHBIX CTEeH TOJILUIHHON
30 cm BbInOJHEHH H3 KepaMauToOeToHa Mapku M75. Ha-
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Puc, 5.2, MonTaXHas CXeMa PacCYHTHIBAEMOW CTEHH

YaJbHBIA MOAyJAb ynpyroctd H Kosdduuuent Ilyaccona
6eToHa COOTBeTCTBeHHO paBHH E = 8-5-10% T1c/M2, p =
= 0,2. CoenHenne naHesJel OCyLIECTBJSETCS MexAy co6oH
CTHIKOBKOH apMaTypHBIX CTepXKHeH Ha CBapke B ypOBHe
noJja U HaJOKOHHOH nepeMmbluku. [lnowanb cevenust apma-
Typel B CThiKe, o6pasyiolleil HenpephBHEIA TIOPH3OHTAMb-
HBIi mosic, Fa = 3,39 cm2 IlaHenn mepeKpHITHi CILIOLIHEIE
pasMepoM Ha KOMHATy H3 THXKeJoro OeTOHA TOJILIHHOM
10 cM. B pacuer BBOAMTCS apMmaTypa, paclOJOXKeHHas
BJOJIb KOPOTKOH CTOPOHBI NaHeJaH, ¢ yyacrtka, paBHOrO Ile-
CTH TOJILKHHAM INepekpbiTHA. PacueTHoe ceyeHHe apmary-
pol Fa = 1,61 cm2

BepTukajbHble CTHIKH NaHejell 3aNMoJHAOTCA GETOHOM.
B ropu3oHTaJIbHEIX CTBIKAX YCHJHS CXKAaTHa MepefarTcs
uepe3 cJOH pacTBopa.

CreHbl (QyHAaMeHTHO-NMOABAJbLHON YacTH 34aHHS TOJ-
upHo# 40 cM BLINOJNHEHBl H3 CGOPHBIX GETOHHBIX OJIOKOB.
Pacuernblii Moaysnb AedopMauun KaaAkd H3 OeTOHHBIX
6nokoB npuHaT E=8.10% 1c/M2, Kosthduument Ilyaccona
knaaky — p = 0,16.
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Puc. 53. Pacuer-

Has cXeMa CTeHH a) | 2
3JaHHA ::i'
a — oGwHit wHa;, 6 — '_‘*__ﬁ*"f 1
dparMent  pacucTHO} ) | T
CcXeMbl; @ — CXCMa Ha- 1 } -
rpy3ox; /—8 — onopul L s
T T -
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[To Hu3y cOGopHbIX OGCTOHHBIX GJGKOB YCTpauBaercs
CcOOPHO-MOHOJIUTHBI  JKeNe300eTOHHLI NOAC CceqyeHHeM
b=12 u h=0,4 m. Havanbuuiit Moaysp AedpopMauux
6etona mnosica £ = 2,4-108 tc/m2.

Pacyetnag cxema cTeHnl 3[aHHsl TPeACTaBJeHa Ha
puc. 5.3. DsieMeHTaMu pacueTHOH CXeMbl ABJSIOTCHA: nJa-
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CTHHKH C mpoeMaMu (CTEHOBhHle MaHenH) I; CTepXKHH, MO-
JenHpyloye paGoTy NJIHT NePeKpHITHA H (YyHIaMEHTHOTO
nosica, 2 W 3, TrOpH3OHTa/JbHble K  BepTHKaJbHble
CBA3H MeX/AY MaHeJsMH, MOJEJNHpPYIollHe PaboTy CTbIKOB
Ha CXKaTHe, pacTsikeHHe H CABHI, 4 U 5, NPAMOYroJibHbIE
MJIaCTHHYATble 3JeMeHThl (CTeHbl nojBasaa) 6, TOpPH30H-
TaJbHble H BepTHKAJbHble ONOPHbIE CTEPXKHH, MOJENHPYIO-
mHe paboTy TPYHTOBOrO OCHOBAHHA, 7.

Kak BuaHo H3 puc. 5.3, B pacueTHOii cXeMe IPHHATO
IHuCKpeTHOe (Y3JIOBOE) COoelHHeHHe MaHesell Mexay coboii ¢
NMOMOLIBIO CBsi3eil: /s OBYXMOAYJbHBIX NaHejell B LIECTH
y3/jax, AJs OXHOMOJYJbHbIX — B YETHIPEX y3Jax.

Bo3peficTBus OT BepTHKAJbHBIX CMeIUeHHH 3€MHOIi TO-
BEDXHOCTH 3aflaHbl B BHAe BEePTHKaJIbHBIX cusl (puc. 5.3,8),
NPHJIOXKEHHBIX K y3JaM pacyeTHOH cxeMbl B YPOBHe ¢yH-
JaMeHTHOro nosica. BequuuHBl CHJI OnpeleseHHl B COOT-
BETCTBHH ¢ pekoMeHJaluaMH m. 5.4. Hacrosulero Pykosoj-
CTBa.

K 3THM e y3/saM NPUJIOXKEHH TOPH3OHTAJbHblE CHJIBI,
MOJIyYeHHHE M3 pacyeTa 3MaHHA HA BO3LEACTBHE TOPH3OH-
TalbHHX AedopMaluil OCHOBAHMS MO METOJAHKE, H3J0XKEeH-
Hoit B [1]. Pellenue 3aaauu ocyliecTB/AseTCS 10 MPOrpaMme
CYIIEP [7] ua 9BM «Muuck-32» (8 mporpaMme peanH3o-
BaH aJITOPHTM METOAa NepeMelleHHi).

B Ttaba. 5.1 npuBenenb reoMerpuuecKue H (H3HUECKHE
XapaKTePHCTUKH 3JeMEHTOB PacYeTHOH CXeMbl H AaHO OIH-
caHyue MPOLEAYD, HCHNONb3yeMbIX IIDH PeLIeHHH 3alJayd 1o
nporpaMMe CYIIEP. 3HaueHHs KECTKOCTH ONOPHBIX CTEPK-
He#t Ry u R, nmomeuennsle B Taba. 5.1, onpenenens Ha oc-
HOBaHHM peKoMeHmalWil n, 5.4 Hacrosulero PyKoBOICTBa.
PacueTHble BeJMYHHBI KECTKOCTH TOPH3OHTAJBHBIX CTBIKO-
BbIX COEJHHEHHH CXKAaTHIO W CABUry onpefenensl no I[loco-
6ui0 [2], a ;s BepTHKAJbHBIX CTHIKOBHIX CO€NHHEHHH Npu-
HATHl H2 OCHOBaHHM 00OOLLEHHA DPe3y/bTaTOB JKCIEpHMeH-
TaJbHBIX HCCJaeJOBaHH 9-3Ta)KHBIX 3XaHUH Ha Npocajou-
HbIX TPYHTaXx.

[TockosbKy pacueTHast cXeMa HMeeT B CBOeM COCTaBe
CJIOXKHBIM 3/IEMEHT — NaHeslb C IPOeMOM, LejecooBpasHo
pacuceT Takoil CHCTeMBl BLINOJHATbL B TPH stana, Ha mep-
BOM 3Tane pacCYHTLIBAIOTCHA OTAeJbHble MaHeNH Ha enu-
HHYHBIE CMeEIeHHA U (OpPMHPYIOTCS UHCAEHHble MaTpPHIbI
JKECTKOCTH, Ha BTOPOM 3Tanie C HCNOJb30BAHHEM MOJYYeH-
HbIX MaTpPHLl paccuuThiBaeTcst Bcs cucteMa. M3 peulenus
3ajauu OYIAyT NOJNYYeHHl NepeMelleHHsi y3JOB M YCHIHA B
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Ta6auuma 5.1

. TeoMeTpHueckne u  dH3Hge-
s g CKHE XAapaKTEePHCTHKH 3JeMeH-
g ] o8 Onucanue npo-
88 | . % prayiomien  Kones-
3neMent X " g 2| g HbiE SAEMEHTH N
] o b - . . = a |nporpamme
g EZaz| S| & | || ™ TEP
& Ex3| O I =
= 285 | w| & |« |q
||®ynpamenthnt | I 500 | — [ —|—| — f— -
NOAC
2|[Maveny  nepe-| IV 43,1} — | — | —| — | —|Crepxens 06-
KPHITHS 1ero BHAA
3{Maneas nokpu-| V 83,7 — | — |—| — [— —_
THR
4|Topusontans- VI | — [25000|71,4| — | — | —|Ynpyras ces3b.
HbIH CTHIK Yanun, mexay
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Rz — MECTKOCTh 3JMEMCHTa B HanpaBACHUK OCH x H 2; E, p n & — cooTBercrBen-
HO pacudeTubid Moayabh Redopmaunu MartcpHana, kosdduinent [lyacconHa m Ton-

LWHHA 3eMeNTa.
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LHH, NOJYYEHHbIE B OTOPO-  pyc 54, Pacternas cxema nauem
LIEHHbIX CBA3MX. H-105

Pacuyernas cxema cre-

Hbl 3/laHHS1 HMeeT YeThbipe THMA naHesjei. Jas Kakaoro TH-
na CTPOHTCSt CBOsi MaTPHLA ECTKOCTH. YUHThIBasg YHCJO
y3J10B 3aKpellleHHA NaHeJH B PacyeTHOH cxeme, MaTpHUA
JKECTKOCTH [/ ABYXMOAYJIbHbIX naHesefl 6yner uMeTb No-
panok 12X12, a ans opHoMoayabHbIX — 88,

B kauecTBe npuMepa Ha pHuc. 5.4 npuBeleHa pacueTHas
cxeMa nanesn H-105k, a B taba. 5.2 — ee mMaTtpuua »Kect-
KOCTH.

C HCNoJb30BAaHHEM MaTpPHI, XECTKOCTH OT/eJbHbIX MNa-
HeJefl M XdpaKTePHCTHK LPYrHX 3JEeMEHTOB, NpHBeAeHHbIX
B Taba. 5.1, BbIMOJHEH pacueT CTeHbl 3JlaHUA OTHEJbHO Ha
BePTHKaJbHble W TOPH30HTaJbHble BO3AeficTBHsA. Pesyiabra-
TLI pacueTa CTeHB NpeACTaB/eHb HA pHc. 5.5—5.12.

[Tpu onpeneneHUH HaNpsKEHHOro COCTOSIHUS OTAEJbHOH
naHead B ee pacyeTHOH cxeMe (puc. 5.13) npuusita Gonee
MesKas, 4eM Ha pHUC. 5.4, ceTka pa3BUBKH HAa KOHeUHble 3Jie-
MeHTH, OnopHoe 3akpenJieHHe MaHeNM MNPHHATO BHeLUHE
CTaTHYECKH OMNpelNeJUMBbIM 110 OTHOIIEHHIO K CaMOH MaHe-
au (puc. 5.13,a).

Has nasean H-105k nepsoro sta)a, pacnoJoxeHHoH BO
BTOPOM cToJiGlie CrpaBa, cXxeMa Harpy3oK (Harpy3kamu fiB-
JSIOTCA peaklH B CBA35X) NoKa3aHa Ha pHc. 5.13,6.

dniopbl HanpsAXeHHHd HOPMAJNbHbIX Oy, O, M KacaTelb-
HBIX Ty, TMOJYUEHHbIX H3 pPacyeTa CTeHbl Ha BEPTHKaJbHble
H TOpPH30HTa/JibHble Bo3delcTBus dedopMauuii 3eMHOH no-
BEePXHOCTH, TpHBENEEb /51 XapPaKTePHLIX CEHeHHH naHesu
Ha puc. 5.14--5.19.

Mpumep 5.2, PaccuuTbiBaercs  Hapy»Huas npojoJb-
Has CTeHa YKCNEePUMEHTAJbHOrO KPYNMHOMNAHeALHOTO 31alud,
npeNHa3HaYeHHOro sl 3acTPofiku  Tepputopuu lleHTpannb-
Horo pafiona [lon6acca ¢ nmoJjoronajarolliuvMH YrOAbHBIMH
naacramu 1l rpynnbel mo nporxo3dupyeMbiM JdedopMalHam
(R=7 kM, e<C5-1079).

3/aHHe C NPOMOJIbHHIMH HECYIIHMH CTE€HaMH, TpeMms
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Puc. 5.5, Pac-
npeneenve
HOPMaAbHBIX
CHI, T¢, B Bep-
THKAJbHBIX
CTHIKAX, CTEHbl
NPH BO3AeHCTBHH
Ha 3xaHue
BePTHKAAbHbIX
aedhopmaumi
OCHOBAHUR
-+ pacraxeHHe;
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Puc. 5.7. Pac-
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dopmauni  oc-
HOBAaHHA

Puc. 5.8 Pac-
npeaencHHe
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TC, B BEPTH-
KAJbHbIX CTHIKAX
CTeHH Np¥ RO3-
BeHCTBHH Ha
3aaHHe TOPH-
30HTANLHBIX)
pedopmaimit
OCHOBaHHA



Puc. 59. Pac-
npenejeHne Hop-
MaJbHHX cni,
TC,
TANABHHX CTHIKAX
CTeHb! npu
BO3AEHCTRHH Ha
3AaHHe  BEpPTH-
KaJibHB X Ae-
dopmaunit  oc-
HOBAHHSH
+ pacTaxeHnue;
—cXKaTne

Puc. 5.10. Pac.
npeasenenue
HOPMAJIbHBIX
CHJ, TC, B TrO-
PH3OHTANBHBX
CTHIKAX CTeHb
npu BO3peHCT-

BHH Ha 3R4aHHE

rOpM3OHTaNb-
HHIX Aedopma-
uUMH{ OCHOBAHHA
<+ pacTaXKeHHe;
—CXaTune
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npejeneHne ycH-
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HbIX CTBIKAX
CTEHBl MNpH BO3-
NeHCTBHH Ha
3anue  BepTH-
KaJbHBIX ne-
dopmauuit  oc-
HOBaHHA

Puc. 5.12. Pac-
npeneseHHe YCH-
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TAJbHBIX  CThi-
KaX CTeHbl MpH
BO3JeACTBHH Ha
3AHHE TOPH3OH-
TanabHbIX Aedop-
Mauuid OCHOBA-
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Puc. 5.13. K pac4ery cTeHOBO/ naHean

2 — pacyeTHas cxeMa; 0O — cxeMa 38rpyKeHHsa MPH BO3ACHCTBHH Ha 3AaHWe Bnep-
THKAaJbHbBIX Aed)O]JMal.lHﬂ OCHOBAHHA; 8 — TO )X, OT TOPH3OHTAJbHLIX nedopMauHi
OCHOBaHHA
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Puc. 5.14. 3mopu HOPMAJLHLIX HANPSXKEHAR O, TC/M%, B CeUeHHAX

naHeAN NpH BOIAEHCTBHH Ha 3JaHHe BePTHKANLHMX Aedopmauuii ocHO-

BaHHA
3.7 .2 56 87 119 15 L1239 1671 65 28 154 104 239
2.6 4
: a5 2,8
38 54l 58] 35 4 "6 H:‘,I:l 3 2,4 ’
47 58 119 41 (98 96 3. o
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3 3,4 04
09 22,5207 182 155 11 05 41 92 128 164 [223
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Puc. 5.15. 3niopbl HOPMAALHLIX HANMPsIKEHHH Ox, TC/MZ, B  CeyeHHAX
NaHeJH NpH BO3ACHCTBHH HA 31aHMe TOPH3OHTAAbLHHWX AedopMauui
OCHOBaHHA

BHYTPEHHHUMH H ABYMSI HADYXHBIMH NONEPEYHHIMH CTEHAMH,
ONUPAIOHINMHCS Ha (YHJIAaMEHTH JIEHTOUHOrO THIA.
MoHTaXHas cXxeMa HapyXHOIl NPOAOJbHOH CTEHHI, CO-
cTosillell M3 ABEHAAUaTH SPYCOB KOHCTPyKHHiH (BKjOYast
(hyHIaMEHTHBIH NMOSIC ¥ UOKOJbHLIE NMaHeJgH), NPHBENEHA Ha
puc. 5.20. BHyTpeHHHe nonepeyHble CTEHbl COEAHHANTCA C
HPOACJBHLIMH B NJOCKOCTAX @ U 8 CThIKAMH LUNOHOYHOrO
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Puc. 5.16, 3mopn _HODMAJNbHBIX HaNpPsXKEHUA o, TC/M2, B CEYEHHRAX

NaHeqan 1rpH BO3JE€ACTBHH HA 3JaHHe BEPTHKANbHBLIX ne(bopmaulm ocC-

HOBaHH4A
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Puc, 5.17. 3noppi HOPMAJABHLIX HanpaXewud o; TC/MZ, B CEYEHHAX
nasenn npu BO3NEHCTBMM Ha 3JaHMe TOPH3OHTAABHBIX JedopMaLnil oc-
HOBaHHA

THNA, HAPYXHBIC NONepeyHble CTEHbl — B MNJAOCKOCTAX € ¢
nepeBsi3KOil CTHLIKOB. JKeCTKOCTb LINMOHOYHBIX  BEPTHKaJib-
HBIX CTBIKOB NaHeJell BHYTPEHHUX MOMePeUHbIX H NPOAOJb-
HbIX CTEH TAaKOBA, Y4TO YCHJIHs B3aHMOAEHCTBUS 3THX CTEH
BOCIIPHHMMAIOTCSI, B OCHOBHOM, CGODHO-MOHOJHMTHLIM SIPY-
COM IOKOJIbHBIX NaHesell. YCHIHS B3aHMOIEHCTBHA HAPYX-
HbIX NPOAOJbHbBIX H MONEPEYHbIX CTeH P; nepeaaioTcs B Me-
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Puc. 5.18. Imopbl kdcareAbHLIX HanpsiKeHuil Txz, TC/MZ, B  ceueHHAX
NaHeJH TNPH BO3JAEHCTBHM HA 3AaHME BEePTHKAJbHBIX Aedopmauuid oc-

HOBaAHHR
74 Yo [0+ 22,2 |7 08 o+
a1 |08 a5 15,6 2.4 23 7.7
47 423 2% 9,2 6.8 {727 32
6.1 4.1 47
s 06 59
6, o8 62
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Puc. 5.19. dmiopul KacaTeJbHLIX HANPAMEHHH Txz, TC/M?, B CEUEHHAX
NaHeau Npyu BO3AEHCTBHM Ha 3/laHHe rOPU3OHTAJbHBX Aedopmaunii oc-
HOBaHHA

CTaX MepeBA3KH CTLIKOB NaHeJefl B LIECTH TOYKAX IO Bbl-
core 31aHusa (puc. 5.21).

BepThkajibHbie CTbiKM NaHeseH PacCUNTLIBAEMOH CTeHb
TakK»e LINOHOYHOro TWIla H, KpOMe TOro, fepeBfA3biBalOTCH
rMyXUMH (MPOCTEHOYHbIMH)  Y4aCTKaMHd ABYXMOIYJIbHBIX
naneneii. 'opusonranbHass pabouas apMarypa naueJed,
o6Gpasywulas MO3TaxXHble apMaTypHble Nosicd, CTHIKYeTcs Ha
CBApKe.

[MocKoNLKY KOHCTPYKUHSI CTEHBI H BO3JeHCTBHS Ha Hee
CHMMETPHYHbBI OTHOCHTEJIBHO CEpPEJMHbl 3JlaHHs, B METOAe

136



KOHEUYHBIX 3JIEMEHTOB NPHHHMAETCs KOHCONbHAS pacueTHas
cxeMa (puc. 5.21). I'myxHe y4acCTKH IBYXMOAYJbLHBIX MaHe-
Jefi H BEPTHKAJbHLIE CTLIKH IMOHOYHOTO THNA MeXAy na-
HEJSIMH MOJEJHPYIOTCS  3JeMeHTaMH C YKBHBAJEHTHLIMU
MEXaHHYCCKHMH XapaKTepHCTHKaMMU.

B pacuerHoil cxeme cornacno puc. 5.21 nosraxuas pac-
npelejeHHas Harpy3ka OT Maccbl 3aanusi, MmebGeJd W T. II.
g=43,82 tc/m npeobpasyercs B Y3JOBYIO.

Peakunn OCHOBaHHSA, NMOJYHEHHble H3 pacyeTta IO PEKO-
MeHZaLHAM Ta. 4 Hacrosiiero PykosoacTBa ua BoO3jeilcT-
BHA BepTHKaJAbHbIX AchopmalHi 3eMHOH TMNOBEPXHOCTH ¢
yueToM OuauHeilHON AMarpamMMbl AeQOpMHPOBAaHHA OCHO-
BaHHS, MPHJIOKEHH K HHXHHM Y3JaM pPacueTHOM CXeMbl.
Ycuaua B3aMMOJEHCTBUS HAPYXHLIX MPOAOJbHLIX H mone-
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PEeuHBLIX CTeH pacnpefessioTcss NPONOPLHOHANLHO KECTKO-
CTAM COeJAMHEHH| M TPHKJAAALIBAIOTCSH, KaK YKa3biBaJjsoCh
Bbil€e, K WUECTH TOYKAM MO BBLICOTE CTEHBI. YCHJIHSI B3aHMO-
NeficTBHSI BHYTPEHHHX NONEPeyHLIX CTeH C PacCUHTLIBAEeMOil
CTEHOIl yuTeHbl NYTEM KOPPEKTHPOBKH YCHJIHII PeaKTHBHOTO
OTHOpPa OCHOBAHHS.

- Y A ﬁ’ R =7230 &
§AK_ A BB Q0T /me:?uso
siysyli7il¥ 6 yils jg 716 |5
w0k 6 yile 9* 7i5 I8 ;5 T’O‘Pl.l=206'0
5§54 7|[¥s¥s 9i7i6i5
) wll{ 6 8_&;{7!6{8 Glmh’z,pzoao
%3 sUvsw7llve ¥lls h Ty 6yl 5
x .
1 ,6* SiyIYi? *GV.g 6} ’0;'01,1:2060
s5iy6 97 6{ 8 ‘9‘.7 ‘5 5
oly6 YIS Iy il 7 *5{ 8 ‘5 0 *Pr.wzosu
sys W7l 6 Wle s Hlelv s §ll 5
3\—
Ny dlyreyllslyreyls 72‘ 13 "/2 |17 *”7,2:5520
= )l 75 Jusll 17 T8l 79 21 |22
N \ A X

5|, 300|301 300 30] 300 |30} 300 |15
83030 ) 85240 {80870 € 76190
7

85950 82320 8070 0

Puc, 5.21, PacyeTHan cxema crTeHn
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ITokaxeM, xak onpefeasioTCsl C YUeTOM peKOMeHIalHil
nn. 5.8, 5.10—5.15 nacrosiwero PykoBoacTBa MexaHHuecKHe
XapaKTePHCTHKH KOHEUYHBIX 3JeMEeHTOB, 3KBHBAaJIEHTHHIE MNa-
HEJNbHbBIM KOHCTPYKLUHSIM H CTHIKOBBIM COCJXHHEHHSAM.

[MepBolit sipyc-— napanerusie naveau HI11, HII2 u
HII6 (puc. 5.20).

Pa3mepn nanedseit: Boicotra — 180 cM, Toaunna — 40 cwm,
marepuaJs — KepaM3Htoberon mapkn M75. HauaabHblli Mo-
Lydb YIPYroCTH, COOTBETCTBYIOUIHH KepaM3uTobeToHy ¢
(IPOeKTHOM o6GbeMHOfi Maccod, paBeH Eg=72500 krc/cm2
Cornacno pexomernaauusM m. 2.21 [2], kosdduuueHT yue-
Ta JIJIHTEJNbHOrO AeHCTBHS Harpy3kH cjelyeT TNpPHHHMATh
paBubiM 0,5, PacyeTHoe 3HaueHHe MOAyJS YOpPYrocTH
Enn=0,5-72500==3,625-10* krc/cm2 PacueTHoe 3HaueHHe
monyasa casura Gpy=0,4.3,625-104=1,45-10¢ xrc/cm?.

3acTbiKOBaHHAA apMaTypa naHesel — ABA CTepPKHs
nuameTpoM 8 MM Mapku Al: E;=2,1.108 krc/eM?, Fa=
=1,0 cM2 B cBA3H ¢ TeM uTO CTHIKH apMartypel CBapHble,
MoJaTAUBOCTL CThiKa Ap=0 u, coraacuno n. 2.18, [2] —

[Ep]p=ﬂF_a ,
¥
rae
2,1.108-1
Y=0,7 [EF]P=—07—— = 3. 108 krc.

Beprukanbhble cToiku naneneit HIII, HII12, HIIé6
IUMOHOYHOTO  THNOA CO CJEAYIOUHMH XaPaKTePHCTHKAaMH:
NOAATJHBOCTb NPH CABHIE CTbIKA, NMOJACYHTAHHAs NO PeKo-
meHpauuaM nn. 2.6—2.8 [2], paBHa Aca=1,277-10"5% cm/
/krc (ABe NJIOCKOCTH cpe3a NpH TpeX LWIOHKAX C IJo-
manbio cMATHA Fey=72 cM2 Kaxnaasi H GETOHOM OMOHOJIH-
YHBAHHsI TOM Ke MapKH, YTO H y Tena maHeau). [eomerpu
yeCcKHe pa3Mepbl CTbIKA: LIHPHHA U¢r=25 €M, TOJILHHA
Bcr=12,5 oM, BhicoTa ber=168 cMm. CrTbiK modeaupyercs
KOHeuHbIM 3jieMeHToM pasmepom 30X 18040 cm.

[To dopmyae (5.5) nacrosuero PykosoacrBa 3KBHBA-
JICHTAaA BeJUYHUHA MG}IyJIﬂ c/JBUra

1

58 Gy = 1 1,277.10° ~
40.180-1,45. 10¢ + 30
]
T 2% 1 ! =
30( 12,5-168-1,45-10¢  40-180-1,45-10% )
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1

= - 168 xre.
9.578.10-9 1 425.667.10—° | 19.385.10-%  >2:10° xre

XapakTepuUCTHKH KOHEYHbIX 3/1€MeHTOB (K. 3.) NepBOro
apyca. Crhik naweneit HI16 — k. 3. 1/101; pasmep 15X
X180X40 cm; Ey=FExn=3,6-10t xrc/cm?;, E; =Ej=
=3,6-10* krc/cm?;

[EF]p 3.108 2,2:108

P = = = 2. =
Ex bo 18040 — 120 wrefent; Gy = oo

= 300 krc/cm2?,

Teno naueneit HI11, HI12, HII6 — k. 3. 2/102: pa3sMep
300180540 cm; E; =3,6-10+ «krc/em?;, Ej =3,6%
X104 krc/em?;  EY =420 kre/em2, Gey=Gpa=1,45X
X104 krc/cM2. DTH XKe XapaKTEPHUCTHKH MNPHCBAaUBAOTCS
KoHeyHoMy sjeMeHnTy 3/103 pasmepom 3018040 cm, Mo-
JEeMHPYIOLLEMY YYaCTOK MaHeJH, NepeBA3bIBAIOLHIA BepPTH-
Ka/lbHbIH CTHIK CTEHOBbIX MNaHeneil BToporo spyca (cm.
puc. 5.20). Koueunwit snement 4/104 pasmepom 30X 180X
X40 cm, mozenupymoluii cTolk naueneit HIII—HII6 &
HI12 — HI16, oranyaercss or KoHeuyHoro 3JeMmenta 1/101
JHIIb AAuHOH, paBHOH 30 cM, Tpexsnaunnli HOMep 37eCb H
Jlanee NpHCBaMBACTCH KOHEUHbIM 3JIEMEHTaM C MOJYJsSiMH
YOPYrocTH N0 ocH X Npu pactaxenuu (EY).

Bropoit sipyc — crenoBule nanean H3, H27, HI17. OByx-
MoAysbHas mnanenb H3, naneab HI7 u okOHHas uacte na-
Heau H27. Pasmepn manenu: BbicoTa 280 cM, ToJuHHa
40 cM, martepuas — KepamautobeTon mapkH M100. Hauaisb-
HBlH Moayaeb ynpyroctu Eg==9,5-10% krc/cM?, pacueTHbIi
Enn=0,5-9,5-104=4,75-10* krc/cm2. B cocraB pacueTHOil
MJIOWAAH NONepPeYHOro CeYeHHs! BEPXHEH MepeMLIYKH BKJIO-
YaeTcs ¥ YY4CTOK XKeJe300eTOHHOTO NEePeKPLITHA WHPHHON
B TpH Tojwuubl (3)X16 cM=48 cM); pacueTHbli MOAYJb
ynpyroctu 6eToHa mnepekpbits Enn=0,5-2,6-105=1,3X%
X10°% krc/cm2,  3acTbiKOBaHHasi BAHHOH CBapKoil TOpH30H-
TaNbHaa pabouast apMaTypa NaHeNH COCTOHT H3 4YeTbipex
cTepXHel AHaMeTpoM | C¢M H OJHOro CTEPXKHA AHAMETPOM
0,8 cM mapku AIIl (voayab ynpyroctu Ea=2- 108 krc/cm2).
CyMMapuasi mJollajlbh NOnepevyHoro ceveHus apMartyphl
S Fa=23,64 cm2. BuicoTa BepxHeill (HANOKOHHOH) NEPeMblYKH
35 ¢M, HuxXHeli (MOAOKOHHOI1) uacTH nadHeau 85 oM, WHPH-
Ha npocteHka 76 oM, hp=207 cm, dp=254 cm, a==300 cm,
b=280 cm.
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Mexanuyeckue xapaKTepUCTHKH 3JIEMEHTOB NMaHeJH, MOA-
CYMTbIBaeMble 110 pekoMeHJauusm [2]:

[EF)S =40-35.4,75-10% -+ 16.48.1,3-105=1,663- 1C8 krc; [E Fl5=
= 40:85-4,75.10¢ = 1,615-108 Xrc (KeCTKOCTh apMaTypnl He YUYHTHI-
BaeTcsl H3-3a Majoi cTemeHn apmuposanus); [E F|S = 4,75-104.40.76 =

2-108.3,64
=1,444.108 gre, S[EF)] = —Q07 = 1,04 107 xrc; u3ru6-
Hble JECTKOCTH NEPeMEIYEK H npoc‘rem(bn By = 5,77-10% Krc.cMm?, Be =

=5,91.1010 grc.cm?, B, = 8,265-1010 krc-cm2.

ChnBHroBasi JKeCTKOCTb II@aHeJH C OKOHHBLIM IIPOEMOM
oKasaJlachb paBHOI:

Nox = 7,87 10% kre,
[lo dopmynam (5.3):

5 e — 371,663 4 1,615-108 ( 207 3.5,77 + 82,65-10°
x 4280 2802 ) 2802 a
=1,37-10% krc/eMm;

3-2.1,444.108 92542 3.2.5,91.1010

SE, = 4-300 ( 3002 ) 3008 = 1,258

X 108 krc/cm;

s pp o 301,04:107 ( 2072 ) 3.88,42.100 T

“x 4.280 2803 2803 ’

MexaHHYeCKHe XapPaKTEPHCTHKH KOHEYHOrO 3JIeMEHTA
6/106, MomenupyIOlLEro OKOHHbIE YYacTKH nauwenei H3, H27
u HI7:

1,37 108
ES = 0 = 3,4-10% krc/em?;
1,253 108
ES — T= 3,1-10% kre/cm?;
5,562-10% "
P _40_ = 1,4-10% krc/em?;
7.87-100 o ¢ fem?
=— = r
X 40300 o

Te ke MexaHHUeCcKHe XapaKTEPHCTHKH, 33 HCKJIOUEHHEM
Gyy, NMPHHUMAIOTCH H AJA KOHCUHBIX S/NCMEHTOB, MOJEJHU-
PYIOLLHX CTHIKOBLIE COCINHEHHS H CPENHHE NPOCTEHKU IBYX-
MOLY/AbHBLIX TaHeJell, AHaJOTMYHO ONPEeNEeNsIOTCH SKBHBA-
JelTHble MeXaHHUYeCKHe XapaKTePHCTHKH KOHEYHbIX 3/eMEH-
TOB, MOAEJNHPYIOIUMX YYaCTKH MaHened ¢  BaAKOHHLIMH
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JABEPHbBIMH NpoeMaMHy, WINOHOYHbIE CTHIKH maHeJell CIJoLI-
Hbl€ MaHeJu HOKOJNBHOro ﬂpyca H 3JIeMeHTbl d)ynuamen'ruoro
nosica. XapakTepUCTHKH KOHEYHBIX 3JIEMEHTOB MPHBEAEHbI
B Taba. 5.3.

Ta6nauna 53

XapaKTepHCTHKH KOHEUHHIX 3/ICMEHTOB
Homep P 4

KOHeY- £t P £e

HOTO 3ae- 5 3

MeHTa pasMephl, CM x x' ' Gy KTC/cM
Krc/cm? Krc/cm? Kre/cm?

X 104 3060
x10%| 1,45 104
X l(): 1,45 104
x 10 300
><18: I,Q()i<010‘
x1 6

x 104 680
XI(O): 1,9;(10‘
x1 250

x 164 680

x 168 6104
X 108 6x10%

X 104 420 6
6
6
6
1
1
1
1
6
I
5
5
,5X 108 6x 104
5
5
5
5
5
5
5
5
5

x 104 420

X 104 420
420

1,4x10%

1,4x10%

1,4%1G3

x104( 1,4%x103

17101 | 40X 15X 180 g
3
3
3
3
3
3

X164 2x10%f2
3
1
1
1
1
1
1
1
1
1
1
1
1

3
2/102 | 40X300X180 |3
3/103 |40X30X180 |3
4/104 |40%30X180 |3
5/105 |40%X15%X280 |3
6/106 | 405300280 |3
7/107 | 40%30X280 |3
8/108 | 40%30X280 g

3
1
1
1
1
1
1
1
1
1
1
1
1

X XXX
So5o
Lo

9/109 | 403300280
10/110 | 40X 15X 280
117111 | 40X 15X 240
12/112 | 40300240
13/113 | 40%X30%X 240
14/114 |40X15%30
15/115 | 4030030
16/116 | 40X30%30
17/117 | 40530030
18/118 | 403030
19/119 | 40530030
207120 | 40X30X30
217121 | 40%X30030
22/122 | 40X 15X30

X 168 6x 104
X 108 6x 104
X 1(8 6x 104
X 108 6x 104
x 168 6x10¢
X 18 6104
X 148 6x 104
,OX 108 6104
x 168 6x 104

X 108

X 108

[Tpumeuanue Tpex3Haunsili HoMep NPHCBAHBAETCA KOHEUHOMY 3Je-
MEHTY ¢ MOAYJIeM YNPYrOCTH MO OCH X NPH PaCTAMEHHH Ez.

JaJsiee Obl BBINOJNHEH pacyeT CTEHbl METOAOM  KOHeu-
HbIX 3jeMeHTOB Mo [lporpamMe pacyera KOHCTPYKUHH H3
OPTOTPONHBIX MIAacTHH OTAesIeHHS BHIYHCIUTENbHONH TEXHHKH
[THUHCK um. KyuepeHko.

Ha pue. 5.22 nokazanbl pe3ynbTaTbl pacueTa CTEHBI:
3niopa mepepesblBAIOWKMX CHJ B NMAHEJIbHLIX KOHCTPYKIHSAX
W 3MIOpPL! NPOAOJBHLIX CHJ B apMaTypHBIX Mosicax B BepTH-
KaJbHBLIX CEUEHHAX, MPOBEAEHHLIX uepe3 cepealHul cTonab-
1uoB maHesed. I11a cXKATO-H30THYTON IOKOJbHO-QYHIAAMEHT-
HOH 4acTH 3MaHHMA AaHBI CXHMalOlUlUe YCHJIHA W H3rHOGal0-
e MOMCHTH, ACHCTBYIOLIHE B TeX XKe CeueHHAX.
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[TpuBenenusie Ha pHc. 5.22 3MIOpH  YCHJHH, a Takxe
apyras undopmanus, BoitaBaemas IBM Ha nesatsh, no3Bo-
JSIOT NPOBEPHTb NPOUYHOCTb BCeX MaHeJbHBIX KOHCTPYKUHH
H CTBIKOBBIX COeIHHeHHIl.

[Tokaxem Tenepb, Kak olpelleJsiloTCs CABHTOBble H H3-
ru6Hasi XCCTKOCTH CTeHbI B LleJIOM [0 IaHHLIM pacyeTd
crennl MK3.

CIBHroBasi eCTKOCTb OTAEJbHOrO yyacTKa CTeHnl Ofn-
pemessieTcA Kak CyMMa CABHIOBbIX JKecTKocTeH crosabua
KOHEUYHbIX 37eMeHTOB (cM. puc. 5.20, taba. 5.3). Tak, caBu-
roBast JKeCTKOCTb CTEHBl Ha MEePBOM y4acTKe, CoCTosillas
H3 KOHe4HbIX aneMeHToB Ne 1, 5, 10, 14, paBna:

G Fy, = 40.180-300 4 5-40.280-1,9-1(% 4 4.40-280-680
- 40-240-6-104 4- 40.30.6.104 = 1,745 10% «rc.
SameqaeM, YTO CABHIrOBasfg KE€CTKOCTb NATOrO U NeBATO-

ro yuacTKOB TaKas ke 10 BeJHYHHe, yTO H nepBoro (GFs=
= (G Fy=GF,;). AHanoruuso

GFy=GFg=28,225-108 xrc; G F3 =G F;=1,645.10? krc;
GFy—8,042.108 krc; G Fq =7,996-108 xrc.

anBeneHH asg CABHroBas KeCTKOCThb CTCHBI

G 1320
GFl="15730F15  2.300 N 2.30 N 300 N
1,745.10° ' 8,225.108 ' 1,645.10° ' 8,042.108
1320
00— = 8,524- 10° e,
7,996. 108

HM3ru6naa XecTKOCTb CTEHBLl oOlpegesseTcd N0 BepTH-
KaJbHOMY IepeMelleHHI0O Topla 3JaHHsi Yya no GopmyJae
e
y —--L '

47 [GF]
13,2 13,2
e o= jMpMA dx, p= | QQ,dx.
0 0

[El] =

Ha puc. 523 npuBesenn 3miophl H3rHGalOMHX MOMEH-

TOB M MepepesbiBalOMuX cuin Mp, Ma, Qp, Qa B 3kBHBa-
JeHTHo# OaJtike, HarpyeHHofl TOM K€ Harpyskoi, 4To H
cTeHa.
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Puc, 522 PesyabTaThl pacueTa CTeHbl 3JAHHS Ha BO3AEHCTBHe BEePTH-
KaabHWX aedopmauuii ocHoBaHun

a — cxema Harpysok, Kre; 6 — s010pa NMONEPCUHBIX CHA, KIC; 8 — 3MOPL NpoaoaL-
HBIX CHA B apMaTyplieix noscax, Kre

[TepemMHoxas sniopet Mo npaBudy Bepewaruna, nmeem:
63,2-3,3-2,2 3.3

o= S + g [133(2:66 4 3.3) + 63,2(2:3,3+

+6,6) 1 189,3 (29,9 +6,6) - 133 (26,6 +9,9) - 205,4 (2.13,2 +

+9.9) -1 189,3 (2.9,9 +4- 13,2) | = 13774 Tc-m¥ = 1,3774-101% krc.com*;
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b

I-I I- m-r
- 340 - 280 - /20 - 70
—yr -~ 1390 ~920 -320
L~ /900 b ~ /670 b~ 1750 - 250
- 1170 b~ D00 - 450 - 360
- 650 t-620 b~ 570 b<=50
- 560 b~ 360 b~ 70 b~ 290
- 440 be 470 b~ 570 {r“ll)ﬂ
- 670 b 420 ¢- 160 |- 370
> 850) b 820 $-770 b 50
> 7280 b= 1180 b~ 780 ¢~ 730

420 300 40 b~ 200
17.36TCxM 12,367Cxm 6,54rcxm Y O.0ETCxM
-10000 -8410 -4500 G ~2390

|

66em f
434/

55¢)
72¢M|
128cH

p=23,3(19,16 421,16 417,03 4~ 4,9) = 235,425 Tc.m — 2,054 X
X 107 xrc-cM.
BepukanbHoe nepemellenne Touku A (oM. puc. 5.23)
OTHOCHTEJbHO CEePCAHHDbl 3JaHHS H3 pacuTa MKS Yya=

=0,34631 cm.
H3rubnas >kecTKoCTh CTeHH

1,377-1018
2,054 107 =4,275-1013 yp0. op?,

8,524-108

[E'1] =
0,34631 —

6 3ak. 542 145



e Pre. 523, K onpenenennio Harn6-

a) sre HOA XecTKOCTH CTeHbl
t
@ — cxeMa Harpy3soKk Ha uKBUBEJEHTHYW
137
3,34 1’7’—‘7»‘- Yo [ 33m |4 Ganky; 6 — 9MI0Pa MOMEHTOB B 3KBHBA-
13,24 AcHTHO# 6ajKe OT 3aMaHHOR Harpysku;
0) 2054 19,3 Mp T 8 —TO XKe, OT CHAB P=|, npHIOKCH-
d 133 Hoft B TOouKe A; 2 — 3Miopa nomnepeuHHIX
® 63.7 CH/I B 3KBHBaJIeHTHOHA OGanKe or samaH-
— HO#t Harpysku; 0 —TO XKe, OT CHAM
B 132 9.9 Ma.TEH P=1, npHAOXeHHOA B Touke A
— e L R
Uy .7C

1705 2lIE 19,06

2) A S |
O.7c
10

_ L ® ] 1

)

6. PACYHET 31AHHH, PACNNOJIO)KEHHbIX
HA OTTAHBAKOIIHKX
BEYHOMEP3J1bIX OCHOBAHHUAX

PACHET C NPUMEHEHHEM 3BM

6.1. [Iaa pacuera 3jaHul HA OTTaHBalOLIEeM BeuHOMEpP3-
JOM OCHOBaHHH pa3paGorana nporpamma KOHTAKT
(UTK-51 «Pacuer 3gaunnii Ha HepaBHOMepHble OCaAKH (yH-
JAMEHTOBY) .

PacyerHas cxeMa 3[aHHS NPHHATA B BUAE COBOKYNHOCTH
napajJenbHeix 00606leHHBIX 640K (MO uHCAYy TPOJLOJb-
HBIX CTEH B 3JaHHH), 0ObeIHHEHHBIX MeXXOaJIOUHBIMH CBA3S-
MH, pacnpefeneHHBIMH 1O AJjHHe. ledopMauuOHHHEe CBOH-
CTBa KaX<JAOH INPOJOJBHOH CTEeHbl ONHCHIBawTc: Habopom
M3rHGHBIX M CABMMOBBIX JKECTKOCTHBIX XapaKTePHCTHK, KaX-
Ilasi mapa KOTOPBIX COOTBETCTBYET ONpelesieHHOH (opme
HCKpHBJIeHHsT OcHOBaHus (puc. 6.1). Dra cucrema pacno-
JIOXKeHa Ha HMCKPHUBJEHHOM, HepAaBHOMEDHO CXHMaeMOM OcC-
HOBAaHHH, XapaKTepH3yloLIeMCs TpeMs NapaMeTpaMu: Be-

JIHYHHOA BepTHKAJbHOTO INepeMelleHus y=Sj.m, Koapdu-

LHEHTOM XECTKOCTH C,m, @ TaKXKe Npele/bHOA BEJHYHHOH
ornopa p,. [as Kaxjaof npoLosbHOH CTeHbl 3TH mapa-

MeTPBl 3alaHbl B 7 TOYKAX HAa KOHTAKTe CTEHH C OCHOBa-
HUEM, HAa3bIBAEMbIX TOYKAMM KOHTAKTa, BeNHUYHHB S7 .,
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Cimm» Pim ONpeReAsIOTCS AJS PAaCueTHOrO MOMeHTa  Bpe-
MEHH B COOTBETCTBHH C IJ. 2.

I/ICXOJ.'IHbIMH JaHHbIMU AAA pacqe'ra ABJIAIOTCA TAKK®S
reoMeTpHUYeCKHe napaMerpsl 3JaHUA H CJEAYIOULHE €ro xe-
CTKOCTHBLBIE xapamepucmxu:

al

)
— — \ -
—
JW TR I =2 7rp?
s _
X
v/
— K+l
K
- &
k-1 e
U il
__.i'_. i
-7 Ll
Puc. 6.1. K e e l
pacuery : [ )
3aHMA  Ha Wi T {
OTTaNBal- 0
mux BeYHo- ”
MepaJbixX
OCHOBAHH- z
ax

4
6Y Jax. 542 147



NMOAATIHBOCTH PacyeTHHIX MOSICOB KaXA0# NPOLOJbHOM
CTEHH 31aHHA ai,; 1 Kre;

CABHTOBbLIE >KeCTKOCTH LIOKOJbHO-(QYHIaMEHTHOH dacTH,
AepBOro ¥ THMOBOIO 3TaX<a KaXXJ10# NPOAOJbLHOR CTEHH 31a-
uust GF; ;2ePT, kre;

CyMMapHas CABHUIOBAasl XECTKOCTb NMONEPEYHHIX CTEH AJIH
LOKOJBHO-GYHIAMEHTHON YacTH H BCeX 3Taxel 3JXaHHUSA
IZGF?'/", Krc;

NpHBE/leHHAS JKEeCTKOCTb 34aHMSi NPH BepPTHKAJABLHOM
CXKaTHH CTEH LOKOJbHO-OyHAaMEeHTHOH 4acTH, epPBOro U TH-
nosoro staxei EF;fT, kre;

CABHIOBAas XecTKOCTb nepekpbiTuit GF/.f, KIC.

Bce 3TH Be/IMYHHBI BBIYHCAAKIOTCH 1O ykas3aHusMm Hucr-
pykunu [8] u mm. 6.3—6.8 nacTosmero PykosoacTBa.

Pacuyer Ha DBM uier B TaKOi IOCAeI0BATENbHOCTH:

NpH pelleHHH 3aJauYd B YNPYrOMILHOBEHHOH MOCTaHOBKe
BBIYHC/ASAIOTCS NPHBEJEHHbIE JXECTKOCTHBIE XapaKTePHCTHKH
EJ{, GF", 447, 8" — nas xampo#t 3 hOpM HCKPHBJIEHHS
ocHoBanus (r=1, 2, ..., s), npuueM s=n—2, TAe n — 4HC-
JIO TOYEK KOHTaKTa;

415 QHKCHUPOBAHHOTO HCXOAHBIMM JAaHHBIMH  MOMEHTA
BpeMeHH omnpenensiiorcs o6o0uieHHble GaJOYHbIe YCHIHA H
nepeMelleHusl, a TaKXKe YCHJIHS B Mex0aJIOUHBIX CBA3AX;

onpejeJsloTCA H BHIBOAATCSA Ha IeyaThb YCHJAHSA B pac-
UETHHIX NOSICAaX M CBA3AX CTeH H IepeKpHITHH.

Pacuer 3nanus no nporpamme KOHTAKT npuBelex B
npumepe 6.1.

6.2. [lng pemrenust 3agayu pacuera CHCTEMbl «3JaHHE —
OCHOBaHHE» B HECTALIMOHAPHOH NOCTaHOBKE C yUeTOM hepe-
MEHHBIX BO BPEMEHH CBOHCTB OOOHX KOMIOHEHTOB CHCTEMBI
paspaborana nporpamma JIM EC-79 ¢ mexaHu3upOBaHHO#
NOJArOTOBKOH HCXOAHBIX AaHHBIX.

ONPEAEJIEHHE
JKECTKOCTHbBIX XAPAKTEPHCTHK
KOHCTPYKTHUBHBIX 3JIEMEHTOB 3JAHHA

6.3. auTtenbHB xapakrep nedopMHpPOBaHHSA KOHCTPYK-
uufl 3JaHUA YuYHTHIBAe€TCS NpPH pacyeTe Ino TNporpamme
KOHTAKT sBejennem noHmxamwouero xoshduuuenra 0,5 k
BEJIMYMHAM HAUYAJbHBIX IKECTKOCTHBIX XapaKTEPHCTHK.
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Onpedenenue n00ATAUBOCTU pPACHETHLIX NOACOB
npu npodoabHOM pacTaxeruu (cocaruu)

6.4. HauanpHass nonaaT/iiBOCTh PacyeTHOro mnosica ompe-
peasiercst no dopmyJe
0 1
a; ;= , 6.1
(2¥ EFI,] ( )
rae EF;; — )eCTKOCTb pacyeTHOro mosica, paBHasg CyMMe
NpHBEIEHHBIX KECTKOCTeH KOHCTPYKTHBHBIX 3J1€-
MEHTOB, BXOAMILUMX B JAaHHBIH TOsC.

B pacueTHoe ceyeHHe NOSCOB BXOAAT HaANpOeMHble H
NOANPOEMHBle YYaCTKHM CTEH, apMHPOBaHHble M0Osca W TNpH-
MbIKalolllye K HAM yuacTKH nepekphiTHi. IllupuHa sTux yuya-
CTKOB, BBOJMMBIX B PacyeT B COOTBETCTBHH C PEKOMEHAALH-
amu MHctpykuun [8)], paBHa IecTH TOJLIMHAM TEPEKpbI-
THsA. B cayuasx cnelHaJbHOrO pellleHHs! CBsizelt MexXy mepe-
KPLITUSIMH, 06pa30BaHHsl B IePEKPHITHAX CKPHITHX IIOACOB
AOMyCKaeTcsi, IPH COOTBETCTBYlollleM OO00OCHOBaHMH, BBele-
HHe B pacuer APYroH LIMPHHH MNePeKPLITHS.

B pacueTHOe ceueHHe HYJ/JEBOTO U NMEPBOro NMOSACOB KPoMe
37IeMEHTOB yCHJEHHS MOTYT BKJIOYATbCs NPHMBIKAIOIIHE K
HHM y4acTKH CTeH NoJBaJja BbICOTOH, paBHOA 1—1,5 Toa-
UIHHBl CTeHHI,

Jlna KpyNHOMAHeJNbHOrO 3naHus o0pa3oBaHHe TpeLHH
NONyCKAeTCs, KaK MPaBH/IO, TONBKO B MeCTaXx CTHIKOB KOH-
CTPYKTUBHBIX 3JeMeHTOB. [IpHBefeHHAsi JKeCTKOCTb KaXIo-
ro 3JieMEHTa B 3TOM Clyyae BbluHcAsieTcs o dopmyJe

1
Ap 1 '
d E;Fy+ EaFa
r1e Ap— MOAATJHMBOCTb CTHIKOBOTO COEI1MHEeHHs, omnpeje-
asieMass no ykasauuam Hucrpykuuu [8];
d — nnuHa KOHCTPYKTHBHOINO 3JIEMEHTA;
F; — naomanp nonepeyHoro ceyeHus snemenra (Ge-
TOHA);
Fy — niowans apMaTtypHi;
E,, Ea— HauaJjbHble MO1YJH YNPYrOCTH MaTepHaJOB.

B cayuae yuera TpemlMHOOOpAa30BaHHS B MaTepHaje
MaHeJH >KEeCTKOCTb NPH PACTAXKEHHH BHUHcAseTcs no dop-
viyne

EF,= (6.2)

-
Ap P
d E, Fa

EF,= : (6.3)
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rae  — Ko3pduuuent, yuntThiBaloumusi pa6ory GeToHa Ha
yyacTKax MeXJAy TpellHHaMH; 3HaueHHe 3Toro Koadpduuu-
eHTa JRonycKkaercs MPHHHMATb paBHEM 0,7.

PacueTHass nmojaTJIMBOCTh NOSICa paBHa:

a,;=24) ). (6.4)

Onpedenenue cG8u2080Li HeCTKOCTU 3AeMEHTOS
npodoabHblX cTen 30aHus

6.5. BeanunHa HayaAbHOH KECTKOCTH 3JEMEHTOB I1po-
JOJBHLHIX CTeH 31aHHA onpejeiserca Mo ¢opmye

ll!
GFY PP = — . (6.5)

Lt ‘2_‘
—_—_— x
GF,, Al
rae I, — nAHHa yuacTka CTeHbl, HA KOTOPOM OTNpeaessercs
cnsurosas xecrkocts GFIT™;
g — YHCJO pacueTHBIX YYaCTKOB Ha Iy}
t — HoMep pacueTHOro yuacTka (f=1,2,..,2);
lit — nnMHa KaXIO0ro PacyeTHOro Y4acTKa, PaBHAf s
KPYNHONAHEJbHOrO 3JaHHA DacCTOSHHIO MexX1y
BEPTHKaJbHbBIMH CTHIKAMH (IJIMHA TaHeNH);
Acp— NOAATAHBOCTb BEPTHKAJbHBIX LIBOB MexJy naHe-
NSAMH NPOAOJLHOH CTeHBl MPH CABHre, ompenefse-
Masi B COOTBETCTBHH C yKasaHuamH [8];
GF;;— cIBHrOBasi JEeCTKOCTb Kax[AOrNO DacueTHOTO y4a-
CTKa, paBHas;
NS MOKOJMbHO-QYHAAMEHTHOM YacTH 31aHUA

GFy;=GFy+GF,, (6.6)

1=l

GFy u GFy— COOTBETCTBEHHO NMPUBEJGHHBE CABHTOBHlE JKe-
CTKOCTH (GyHIAMEeHTHOH H HOKOJABHOM wyacTel
CTEHBI,
[Ipu HanHuMn ABepHBIX MPOEMOB, MPoxoaoB U T. K. GFy
1 GFy naxonsites no popmyae

v
[ ! vy L ’“El" v
et b ! =
GFy _ GF, ‘§ or t T ar t Dkew 6)

=1

rie V — 4ucso npoeMoB Ha PacueTHOM Y44CTKe;
l{— wnpHHa Tipoema;
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GF; — caBrroBas KeCTKOCTh CTEHH B MecTe ocsalbicHH:a
npoeMoM, BbluHcaseMmas no dopmvae

12 B
2 »
7

GFs= (6.8)

Bj — H3rubHast XKecTKOCTb nepeMbiyKH. omupejenaseMas
no Hucrpykuuu [8];

GF — npuseiennaa CABMIOBasl JXECTKOCTb CNJOLWHOTO
y4acTKa CTeHHI;

Acn — NMpHBEAEHHHIH Ko3bUINEHT NMOJATIHBOCTH TIpH
NepeKoce nepeMbiuek, pacnoJOXeHHbIX B pacCMaTpHBaeMOM
BePTHKAJbHOM CEYEHHH CTeHBbl B Npejaesax BbICOTHI 3TazKa
W ompejeasieMblii B COOTBETCTBHH ¢ yKaszawusamu [8];

IN8 HapyXHBIX CTeH 31aHui

Rt Wit

GF; = i
&,

, (6.9)

h;;— BHCOTA 3TaXa;

di; — AJUHA NaHeH;

1i,i — XeCTKOCTHAas XaPaKTePHCTHKA NaHeJH, onpenes-
eMas B COOTBETCTBHH ¢ Taba. 3 uau 4 «Ilocobus no pacuery
KpynHONMaHe JbHBIX 3JaHui, Bruinyck 1» [2], kak anasa 3aMk-
HYTOW paMbl NpH Nepekoce, B 3aBHCHMOCTH OT THNA CTHIKO-
BBIX COeJHHEHHH.

Ecan Ha pacyeTHOM yuyacTKe CTeHBI, HMelOllleM 1 J1aHe-
JeH, m naHejefl MMEIOT 1o ABa npoeMa, TO YCJOBHO HX
MOXKHO NpeACTaBHTh Kak 2m TaHeJeHd ¢ OAHHM TIDOCMOM.
O6utee yncio naHeselt tToraa Gyaer paBHO n-+m. B 3tom
cayyae AONYCKaeTCs n NaHeJed pacCYHTLIBATHL KaK HMelo-
LU(He COeAMHEHHS TOJILKO MO YrjaM, a m naHeseil Kak HMelo-
lIHe COeJIHHEeHHs] B BHJe PacCPeJOTOYEHHBIX MO BLICOTE 3a-
MOHOJIHYEHHBIX CBf3eH.

Idns BHYTpEHHHX <CTeH 3JaHHM

v
1, Voo, ; t—’zl:’f v
{ =
— = I . 6.10
GF; g 6r, * GF + D ean  (6.10)

f=1

rae l;; GFy; GF; hepn— TO Xe, uTO B popMmyae (6.7).
PacuyeTHas caBuroBas XeCTKOCTh OJHOTO 3Taxa npo-
104bIOA CcTeHBl paBHA:

G F3*P" =0,5G F):3°P", (6.11)
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Onpedesenue cymmapHol cAsuz080i HeCcTKOCTU
nonepeunvix CTeH 30aHUf

6.6. Ina onpeaesnenusi cyMMapHOH cABHIOBOH XKeCTKO-
CTH nomepeynblx cTeH 3aanust JGF [T pbluncasiores cas-
{

roBble KeCTKOCTH KAaXKAO0H NOoNepeyHoH CTeHbl, Haxojsumel-
cAd B NPOMeXYTKe MeXKIy COCEeJHHMH NPOAOJbHHIMH CTeHa-
MH, H CYMMHDYIOTCSLI TIO BCce§ JJMHe 3JaHHs [
Hauanpnas caBuroBas »XecrtkocTb KaXKAOH nomnepednoi
CTeHHl HaXxOAHTCA N0 ¢opMmyne
Ly e Iy Inex—

GFQ:';-CT_= GFy = GF +}"cn+;"cn.n' (6.12)
i

ly.ct — NINHHA TIOMEPEYHON CTEHH;
i, G)FfGF, Acn, Acanm — TO Ke, uT0 B popMmyaax (6.5), (6.7),
(6.8).

Pacyernasi caBuroBast XeCTKOCTh KaXJoft rnomnepeysof
CTEHBI

GF}:ST=0,5GF): 7. (6.13)

Onpedesenue npusedeHHOU HeCTKOCTU CTEH
npu eepTUKAAbHOM CHCATUU

6.7. Hayanpnas npHBefeHHas KECTKOCTb CTEH NMPH Bep-
THKanbhoM cxkatun EF;PP"  ompenensercas mo ¢opmyae
E FOimepT i
I u
Y
P EF,
rae h;— BBICOTa 3Ta)Ka NPH ONpeleNeHHH XKECTKOCTH CTeH
NepBOro M THIOBOLO 3TaXXel H BHICOTA LOKOJb-
HO-GYHALAMEHTHOH YacTH InPH OnpeleJeHHH
KECTKOCTH 3TOH 4YacTH 3AaHHs;
#' — YMCO KOHCTPYKTHBHBIX 3JIeMEHTOB, BXOASLIHX
MO BHICOTE B 3TaX { U 06JajalomHX pPasHLIMA
JKECTKOCTSAMH [PH CXKATHH;
Ay — BBICOTA KOHCTPYKTHBHOI'O 3J€MeHTa;
EF, — npyBeleHHAA XECTKOCTb MPH CXKATHH KaXXAO0ro
anementa (E — Moay/i1p yOPyrocTH MaTepHasa;
Fy — niowajip ropH30HTAJbHOrO CEYEHHS KOHCT-
PYKTHBHOI'O 3JeMeHTa e3 NpoeMOB, OTBEPCTHH H

T. 1.).
B naomaae F, BXOAST NAOWUAAb FOPH3OHTANLHOIO ceve-

(6.14)
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HHSI KOHCTPYKTHBHOrO 3JIeMeHTa paccMaTpHBaeMmMo# npo-
JOJbHOH CTEHBl H MoJycyMMa MJoulajefi ropH30HTAJbHbLIX
CeUeHHH 3N1eMEHTOB TMOMNepeyHbIX CTeH, PacnoJOXEHHDLIX
cnpaBa H CcJae€Ba OT MPOAOJbHOH CTeHbl (T. €. B NMPOMEXYT-
Kax j—1 wu

PacueTHas KecTKOCTL CTeH NPH BCPTHKAJIbHOM CKATHH

EFP*0" = 0,5 E F}:5°PT (6.15)
Onpedeacnue c08U20801 HeCTKOCTU NepPeKpuiTus

6.8. HayasnbHas caABHroBast KecTKOCTb TEPEKPHITHS
onpejeasierca no ¢opmyae
b
GF‘,""e":b—l—— , (6.16)
1
GFn +A’cn.nep

rie b;— pacCTOsHHe MeX1y TNPONOJbHBIMH  CTEHaMH;
GFy—npuBejeHHast CABHIOBAas XKECTKOCTb INEPEKphl-
THs, paBHas Gbjhnl, (3nech G — moayap caBura Ma-
TepHana, Ane, — NpHBeJeHHas BLICOTa INlePEKPLITHS);
Acomep — KO3 ®HIHEHT NOLATAHBOCTH NPU CABHre, onpene-
aAsiemblit mo Muctpykuuu [8]. PacuerHas caBuroBas xecT-
KOCTb NEePeKPLITHA

GF}® =0,5GF)""P . (6.17)
PACUYET BE3 NIPHUMEHEHHS 3BM

6.9. Pacuer 31aHHil HAa OTTaMBAalOWINX BEYHOMEP3JAbIX
rpyHTax Oe3 npuMeHeHus DBM npoussoauTcs B Tako#l mno-
cJ1e10BaTeNbHOCTH:

onpeje/eHdHe reOMeTPHYECKHX W  JKECTKOCTHBIX Iapa-
METPOB 31aHHA H OCHOBaHHA (MCXOZHBIX JAHHBIX);

onpefeseHHe NPUBEIEHHBIX JKECTKOCTHHIX XapaKTepH-
CTHK 3MaHHA;

cnpejejeHHe 00OGLIGHHBIX NepeMelleHHH H YCHJAHH B
3/1aHHH;

onpejefeHHe pacueTHbIX YCHJAHH B KOHCTPYKUHSIX 31a-
HHA.

6.10. Onpenenenue XeCTKOCTHLIX NapaMeTPOD OCHOBANNS
npous3BOAHTCA no nn. 2.49—2.54, a XKeCTKOCTHBIX TapaMert-
pos 31aHua no nn. 6.3—6.5 nacrositero PykoBoacrTsa.

6.11. Tlpu onpefe/ieHHH KECTKOCTHBIX XapPaKTEPHCTHK
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37aHHA BBOAHTCA J0ONylleHHe o6 OTCYTCTBHH BepTHKAJbHOH
CXHMaeMOCTH B 3IaHHH.

Mpuenennsie narutusie EJ\” u casurosse GFY”  xect-
KOCTHbIe XaPaKTePHCTHKH Kam/J0# TPOJONBLHOH CTEHH 31a-
HUs Jgaa r-i GOpMBl MCKPHBJAEHHS OCHOBAHHS BBIUMCIAMT-
cd no ¢opmyaam:

k
hoy 2 A kg
EN) = =0 ; (6.18)
I (ag,; + oy, /)Aoj—al/Alf

ho, 1 2 Ak

(ry __ =0
GF{ = 4o, AT . (6 19)

rie j— HoMep NpOAOJBHOH cTeHHW (j=1,2,...,1);
k — yucao staxkeit B 3nanuu (i=0,1, ..., &);
hi; — BHICOTa I-rO 3TaXKa;
ho,j — pacueTHas BHICOTa LOKOJbHO-DYHAAMEHTHOH 4YacTu
3/aHuA.

BenuuuHna hg; onpeaensiercss B 3aBHCHMOCTH OT KOHCT-
PYKTHBHOTO pellieHHsi HOKOJbHO-QyHAAaMeHTHOH 4YacTH 3Aa-
Husi. [Ipn HanW4HH B HOKOJABHO-(YHAAMEHTHOH 4acTH YCH-
JICHHBIX MMOSICOB, PACMONOXKEHHBIX 10 NOAyIIKaM ¢yHIaMeH-
TOB H B ypPOBHE TNoJa [epBOoro 3Taxa, BeJHuHHna Ha;
IpHHUMAETCsi DaBHOH pACCTOSHHIO MeXAy UeHTpaMHu T4-
JKECTH 3THX NOosicoB. IIpH OTCYTCTBHH yCHJPWUS BeJHUHHA
ho,; Boluncasercs no popmyae

El, .
h0,=2l/ u (6 201

El; — npuBejeHHas H3rHOHas XECTKOCTb LOKOJILHO-DYH-
JlaMeHTHOH YacCTH;

EF — npuBejieHHas eCTKOCTb LOKOJbHO-(PyHAAMEHTHOH
YacTH NPH MPOAONBLHOM CKATHH (PaCTAMXKEHHH)

h2
GFnep'r ;

alech Ay-—— BBICOTA LOKOJALHO-QYHI2MEHTHOR 4acTH 37a-
HHUf;

GFoP™ — caBuroBas KeCTKOCTb LOKOJbHO-(YH1aMeHT-
HOH YacCTH CTEHbI,
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A( i — k03D dHIHEHTH pacnpefe/eHUsl YCUAHA B 3JaHHH
110 BBICOTE, BHIUHCAsIeMble IO GopMysaM:

ISl OAHOSTAXKHOrO 3JaHHA C NMOABAJIOM HJII ABYX3TaX-
toro 3nanus 6e3 nojgpana:

A(’) = e(') (A(') ho, I+ 8, I)’ (6.22)
2
o) = _mh (6.24)
LT

ISl IBYX3TaXKHOTO 3[aHHSI ¢ NOABAaJOM (HJH TPEX3TaX-
noro 3nanus 6e3 nogeaJa):

AT =08 [,y Ly +ay,; @y, + AT (6.25)
A =00 MY (M) +ay ) 43y By R0 (6.26)
A7y =65 BY); (8.27)
2h
o) =——— (6.28)
IBll g}

JJIsT TPEX3TAXKHOrO 3JaHHs C MOABAJIOM (HJH YeThIpex-
3TaXKHOTO 31aHua Ge3 noasaJa):

ALy =657 (L) M) Bo, =3y, ) + a3y (a5 + M) —

—a3 ko, M5 (6.29)
A%’) =6:(3r.)l [Lg)l (7*'(({,)/ +_51,1_ho,j) +a,, ,k(’) (a5, ,-;_}.:(;f)l)]; (6.30)
Agr.)l = 9(r) (3\,(') B(r) +7a 2, lLi )i)' (6.31)
Ay =647 (ay ; B{, — B ) (6.32)
0y =— _,%L; (6.33)
1,

JJIl YeTHIPeX3Ta)KHOro C MOABAaJOM (HJAH HATHSTaXKHOTO
snaHus 6e3 noaBaJsa):

AQy =0 Tho, LY, L) 43,y LTy (M) 40y ) —ag, M7 X
X(M 0]+a1 ])‘*’01102103/(”4['*‘}'(”)]: (6.34)

A =0 Ny L ey MT +ay  y, ) (LT AT —
~a M) +a2_]a3'12.0':)1 (a4,,+x4_,)]; (6.35)

155



A(r) — e(r) [L(’) B(r) +°3 IL(r) (04 I+7"§ I)]’ (6.36)

AT =007 Tay, ;M) By — (D, +3(7) ) B 15 (6.37)

38

Ay =00, (@ a, B 3, ; BY ,—Bm i (6.38)
h

0§ = — L (6.39)
, ! [L(r) B(r)l + a3 f h(') LY)[]
AJisl NATHITAXKHOIO 3/JaHHs C IOABAAOM (HJIH LIECTHITaX -
HOro 31aHus 6e3 MoABana):

AL =6 ) (—ay, ("2 1Bo, =3y, ) BR 4+ (@, +

+ M') hD l) B --—nl Ia2.la3.IBVl.I]' (6.40)
= = ()
A =0 1ay, B, l*"(’)) BY) —a, jay M) B+
+a,,, A7 B )15 (6.41)
ALY =0 187 B, —ay , LI BY) 1. (6.42)
A7) = o) 181D, BYY, —,, 147, B (6.43)
ALY =6 G M) Bl 50, B
—ay ja, ;M) B{Y) (6.44)
Ag’.)/=eé’,)/l 4, j (a5 ]—04 /) B” T (“5 [‘F“') )BH} =
—a,;9,,35 ; B} (6.45)
nlh
8 =— (6.46)
o 1{@ M B — L B
B dopmynax (6.22)— (6.46):
BT =L+ (M7 +3,, B, ) (6.47)
B, =3, Ay —Ay) L) (6.48)
Bif}, =2 ;M) MO — LN L) (6.49)
(
B, =d} ;M0 —a) L (6.50)
B =4} ;M)A — Ly L) (6.51)
B{), /= L§/+“4,/ (as,/"”'s./); (6.52)
=MD M= (6.53)
Ay
“1.l+"t+1,/+% I
M) = ; (6.54)
i o,
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ai,; — NOLAT/IMBOCTh PACUYETHOrO mnosica f, j NpH pacTd-
XKEHHH (CHATHH);
a;,; — OTHOCHTeJIbHAs NOAATIHBOCTb PAacYeTHOro mosica
a.
i,], paBnags —-L;
4,
Q;j — CABUTOBas MNOJATAHBOCTh 3TaXa 3/laHHs, pPaBHAS
2
M
sepr '
GF,'?
BepT P
rie GF;P" — caBuroBas XecTKOCTb i, j 5Ta)Ka 3MaHHUS;
| — pavHa 3panus;
ho,j — OTHOCHTeJIbHASI pacyeTHasi BHICOTA LIOKOJbHO-

h
(yHIAMEHTHOH YacTH 3[aHMsA, PaBHas "Ti

h — BBHICOTa THNOBOTO 3TaXa;
@r — K03 duunenT GopMbl HCKPHBJ/IEHHUS, PABHBIH:

npa r=1 @, =1,1In2;
npu r =2 @z=1,8n?;
npu r =3 @3=6,4n2,

ITo ¢popmynam (6.40)— (6.46) nonyckaercsi onpenensiTh
kosduumentol A7,; AAA 3AaHME O AEBATH 3TaXeld, MpH
STOM CpeJHHe 3TaXH cjaeAyeT 06beJUHSITL TAaKUM 06pasoM,
4TOGH pacueTHOe YHCJO SIPYCOB B 3JaHHH PaBHSJIOCH 5.

Onpeaenenne 0606UIeHHBIX MepeMelleHnii M YCUANH B 31aHHH

6.12, [1pu onpejeneHHH BeJHYHH OGOGLIEHHBIX YCHAHH H
nepeMellleHHH B 3JaHHK Ha Je@OpPMHpYeMEIX B IpolLecce OT-
TauBaHHsi BEYHOMEP3JBbIX TPYHTaX NPHHUMAeTCs pacyeTHas
cXeMa B BHJE CHCTEMBI apaJslesibHbIX 0600IIeHHBX 6asok
Ha HCKPUBJISIEMOM HepaBHOMEPHO CXHMaeMOM OCHOBAHHH C
nepeMeHHBIMH BO BPeMEHH H B IIaHe 3]laHHS XapaKTepHCTH-
KaMH, npuYeM NJast pacyera Ges npuMeHenus DBM Broautcs
ynpolualliee 10nylieHne O PaBEHCTBE 0CaZloK 0606IIEeHHEIX
6aJI0K B KaXJIOM IIONIePeYHOM CEYEHHH CHCTEMBI,

[Tepemelnennss nopomwBsl GpyHAaAMEHTa NPH NATH pacyer-
HbIX NONEPeYHbIX CeYEeHHSAX KOHTAKTa 34aHHA C OCHOBaHMEM
(KoopAMHATH MO AJHHe 3faHus xm=0; 0,25 [; 0,5 [; 0,75 [;
1) onpegensiiores no popmyaam:
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I

8 3 1
W, = [7i (? E® K + <o E® Ks)——?C—{— 11]; (6.55)

W, =1 {% 0,7071 [(36— EM 4 2p() )K1+(£ E@ 4 2F<2>) K,] n

9
+4Li-m+wﬁm-ic+@- (6.56)
i\16 4 ' )

=1 {—_‘IL [(lg- EM 4 4FM )Kl—
5 L@ 3)
_(_~ E® L oF )Ka] + Ll} ; (6.57)

W, = {— 0,7071 EWM 4 21-‘“)) Kx—(’l% E® 4 2F">) K,] +

1 1
—— EG) (3) - .
( L g 45 )Ka+ ; C+n}, (6.58)

—_ ~llJa

_[.9 8 Lo 3 o 1
WB—I[T 7 E K2+16 E Ka)+ 2C+ﬂ]. (6.59)
B dopmynax (6.55)—(6.59):
[= Lﬂ, rae | — qauHa 3MaHUA;

¢ — NMOroHHast HAarpy3ka oOT 3JaHHs Ha YpPOBHe
HKM3a MOAOLUBH PYHAAMEHTA;

EU) — u .
EIn '
FY) = r .
GF ’

EI" y GF" — npuBefeHHble HM3rHOHblE H  CABHFOBbIE
JKCCTKOCTH 3faHus anar=1, 2, 3.

t

EIW =N EIP; (6.60)
t

GF =N GF", (6.61)

i=1

rae EIY? u GF{” puiuncasiores no dopmynam  (6.18)—
(6.19). Koaq)qmuueﬂ'rbl K, Kq, K3, C, I B o61ieM BHAE Ha-
XOASATCH M3 CHCTeMbl ypaBHEHHH:
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(%cl E® -—8) K, +(1—§~cl E® —12 ) Ks—

1

0 |-
-nl“

TcC + ﬂ‘711 =e;;
q
26 o (1)
0,7071 [cz(—g— EM 1 orM Y _6|K, | 0,7071 x
10 )
x[cz(—?E +9F )+10 Ko+

+[er (g B9 + 9 )+ 16] o

8

[cs(z—g EW +4F“))+ 12] Ki—

g - (6.€2)

- [Ca (W E® +2F9) 4 20] Ko+ 2 T0=eo;
2% (1)

0,7071[c.(—9—5 +2F )—6 Ky —0,7071 x

X [c. (-% E® + 2F(2)) + 10] Ko+ [64 X

1

X(—l? E® +F(3))+ 15] X
1 _ _

X Ks+ — 2T7C+2T0= ey
4 gq q

8 3
_(-9—c55(2’ —8) K2+(—E cs E® —12)K3+

1 Cy — Cs —
— —IC+ — [0 =¢s
+2 7 +q O=¢e
q+cms?n
e =
" q

Cm — NPHBEAEHHbIR KO3 HIHEHT XKeCTKOCTH OCHOBaHHA
t
c,,,=2c],m; (6.63)

S?n — NIPHBEAEHHOE BEPTHKAJbHOE IlepEMELIECHHE TOBEPX-
HOCTH OCHHOBAHHA
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¢m S
=L (6.64)

2 ¢i.m
j=1
o
BesHYUHB Cjm H Sj,m ONpPefendloTcss B COOTBETCTBHH C
ra. 2.
Kosdpdpuuuenrst Ky, Ko, K3, C, I B yacTHBIX caydasx
MOrYT GbITh BLIYHC/IEHH 11O opMysaM:

Ki= A1 (0g,0005,3— 05 50y 5) -+ Az (@) 505 3 — @y 505 5) +
+ A (al'2~a2.3—al,3-a2'2)] H (6.65)

Ka= 7 [Ar (0,305, — @y, 03,3) + A 0y 03 3—0 505 ) +
-+ ‘\8(“|.3°2.l—“1,1“2,3)]9 (6.66)

1
Ko= 7141 (ay,185,5— 05 505,,) + 43 (o) y03 , — 0,1 03,9) +

+Aa(al',a2 2= 28 ) ]; (6.67)
p— 9 ,_12, C1+ Cg €1 — Cs
€=t [( g 1B —8 )Ka+12 o K=
—(el‘ Lles)] ; (6.68)
2)
=4 |4 2=
A el [ 4 s K2 +
c1+ s 3 1 c
+(6' cs —1—6015(3) )Ks+?(e1+‘c:—ea)] . (6.69)

B ¢opmyaax (6.65)—(6.69):
A=°‘x.1“2.2“3.3+“1,2“2.3“3,1~I-a,,3<12,1“3.2—
T ,3%2,2%,1 %, 1 % 30 s —a ,0, 1 %,3
26
o =1,4142 [Cz ¢ (—9 EM 4 2F“>)_3 (ca+ Cs)] ;

4 g=— [7 0710 (¢; —cq) — 8 ~—(c1—-c(.)] ;
C1:Cp

+8(€a+ct)]:
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28
ay, = oo T BV £70) 4 12];

PP Sl B
Uy o= — _—
2,2 3 cs ’

wa=a[—a (G B+ 2r) 0] 162 @ e

a = 2,1213 (¢3—¢4);

C
a5 9 =Cace [4 “cltb S 40,6824 E2) - 2,8284 F(2)] +
47,0710 (c=+c4);
ay 3=~—2[8(03—C‘)+3

(Cl —‘—'5)]

4\1—'(5482‘*“6'28.)—1‘3 04(C_+ [ );

1 Cy

e
A,=cle3—0,50l-cs(h‘ + __) ;
¢y Cp

e [
= (Ca-e3 — Ca-€a) —0,5c,.¢‘(_l__ _s_) ;
(53 Cs
npH CHMMETDUYHOM MporuGe:
€ =5 =0C1; 8 =50=30;

Cg = Cq = C2; Sg: 82 _-—:Sg.

u dopMyan (6.65)—(6.69) ynpowarores:

Kz=C=0; (6.70)
Ay ey 53— 4 02 3
K== = (6.71)
“1 3’12 178 10y 5
Ayoy  — Aya
. 1,
Ky=———2 0 (6.72)

®1,3%,1 0 a4

3
N=—= 11 [(12— 5 clE(3))Ka+elJ' (6.73)
B ¢opmynax (6.71)—(6.73):
a A Y )
a,_l=1,4142c,[c,(—95 +2F“))—e];
— —[=f 12 1 @
u‘»3=26’[c’(c_1~?5 +F‘3’)+16];
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- - 28
4 =0 [c3 (T EW 44 F“)) + 12] ;

~ - 12
@, 3= 0 [Cs(c——o.ﬁ E® 2 F® )—20];

1

e -
Ay =2¢C e — —¢);
C1
Ag=cieg—czes;

npH Beiru6e 3paHus:

2
c=—23 {4 20962, 1
c,l
o
[7 0710””"" 4 41,4142 cz(—l? E@ 4o F“’)JK,—
— 16 M‘Ka —(e, _ CLE‘__)] : (6.74)
[ (7]
q=—1 {[4 2426 2% ) 4a0c, x
2¢,1 [

6 P
x (2—9 EM 42 F(D )] Ki 47,071 izc_ﬁ Ky—

4

Ca+ﬂ4]

_2[02(715— E® 4 F® )+8 Ks +

e+ 2 )
Cy

K,, K;, K3 onpenensiiotcst no ¢popMmyaam (6.65)—(6.67),
rie
C2 + ¢4

@ =10 [4,2426—— 1,4142 ¥
* C2:Cyq

% (ﬁ EW 2,:(1))];
9

C1Cp .
o) 9=28(cy—c5) 7,071 P (ca—c¢q); (6.75)
1 ¢+ ¢ ¢+ ¢y
- — E® _ @) _ g T g2T
%13 20165( 8 E €1Cs A ;

15 =12¢p +cacs (1,0684 E - 2,5858 F(V) +

+2,1213 Z—: (ca =+ ¢o);
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Cs

oy o =3,5355 (ce—cq);

Cy

C.
Gy 3=— [20(:,—{—872— (cg +c4) —

3
—C3C3 ('_8" E(a) + 3F(3) )],

C1Cp

0y = —4,2426 (cg—ca);

€304

a3,9 =C16; (0.6824 E® — 92,8284 F(2

—17,071 €2+ ¢ —4 €1+ ¢ );
Ca Cg C1 Cy
cic
a3 3=2 [3 (1 —cs) + 8 c: c: (Cz‘—cc)];

Ay= (cser+c165) ——0105(%:'4-’2‘:‘);

e e
Ap=coe3—0,5¢c¢5 (—3—+ —‘—);
Cg Cq

€q €4
Aa = 0.5 (C5 e —C 85) —C1 0y (——' —_— ——).
Cq Cg

(6.75)

[Mpumeganue. [lpumenenue 3THX GOPMYJ OrpaHHYHBAETCH CJY-
JasMH C BO3MOXHOCTBIO PacHpOCTPaHEHHS 30HH HYJEBHIX JAaBJASHHA Ha

Kpal 3faHus He GoJee YyeM Ha 0,2 AJHHH OCaJ0YHOro OTCEKa,

[TepeMellleHHs1 OAOWIBL (hYHAAMEHTA NpPH TPeX pacuer-
HBIX NMOMEepPeYHLIX CEeYEHHsIX KOHTAKTA 3[aHHsi C OCHOBaHHEM
(KoopAMHATH MO AJHHE 31aHHs paBHH xm=0; 0,5/; [) onpe-

aeasaiorcs no popmyaam;

Wy=1(—0,5C+ II);
28

W, =7[~= (T EW 4 4F('>)K1+II];

Ws=1(0,5C+ 1),

rxe

o Hlimd)ees-]

IR S B U SR 0 o].
11—- 21_' l:q(cl + Ca)+(sl+sa) ’

(6.67)
(6.77)

(6.78)

(6.79)

(6.80)
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1 2 1
AL S FACEL L

28 . (6.81)
2q[12+02(-—9 EW 4F<”)]

Mpumevyanue, [lpd ydyeTe HeJHHeRHOro xapakrepa nehopMuPO-
BaHHS OCHOBAHHA pacyeT no dopMmyaam (6.76)—(6.81) Bo3moxeH TOAL-
KO A/ cayyas nporuGa saaHus,

Ecau B pesyabrare pellieHHs OKa3blBaeTcs, UYTO B Ka-
KOl-1H60 TOUKe KOHTaKTa m o60o0uieHHON OGanku j mepe-
meeHust Wm < S?,m. TO B 3TOH TOUKe 3aJaercss HOBOe
3HayeRAue €; m=70.

Piim

Cy.m

Ecaun B TOUKe j, m noaydaerca W,, > S?,m+ TO

HOBOE 3HAYeHHe Cjm B 3TOH TOYKE PABHO:
T3
Pi,m

Chm= w0
Vin—S; m

,m

C yueToM 3THX OTKODPEKTHPOBAHHLIX 3HAYEHHH Cjm 1O
dopmynam (6.63) — (6.64) HaxomATCA HOBbIE 3HAYEHHS

¢m U S, ¥ cHoBa onpeaensercs W, ass Bcex Touek. Pe-

lIeHHe I[POJOJXKAETCA A0 TeX NOp, NMOKa He 6y11€T BLITIOJ=

u U—1
K, — r

HAATBCA YCJIOBHe <0,05 (« — HOMep uTepa-

“
uun, r=1, 2, 3). Ilonyuamomuecs nNpu 3TOM BEJIHUHHH KO-
sppunrenTor K ABAAIOTCS OKOHYATENbHBIMH M HCIIOJB3Y-
I0TCA AJs onpefleieHHst 0000LeHHHX YCHJANHA B 3JaHHH.
6.13. O6o01eHHble CyMMapHble H3ru0arllHe MOMEHTH
¥ Tepepe3biBalOlIKe CHJBE B 3JlaHHH PaBHBI:
IIPH TSITH PacyeTHHIX MONEPEeYHbIX CEYEeHUSX KOHTAKTa:

3
M = X, M3 (6.82)

r=1

3
Qp = 2 Q. (6.83)

r=I1

Beaununnsl Mm 0 Qm onpeaensiiorcss mo Gopmyaam:
M=My=Q =Qs=0; (6.84)
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My = q 12 [1,4142 (K1 + K2) + K35 (6.85)

Ms=2q1% (2K —Ks); (6.86)

M= q % [1,4142 (K1 — K») + Ks]; (6.87)
Q:=q7(4,2426 K, — 1,4142K; — 2 Ky); (6.88)

Qs =—4q1Ks; (6.89)

Qu=ql(—4,2426 K 1+ 1,4142 K, + 2 K3); (6.90)

Npy Tpéx PacyYETHBIX MONEPEHYHBIX CEUEHHNAX KOHTaKTa:
Mpax =492 K; (6.91)

Qumax = 4,2426 ¢ TK. (6.92)

6.14. O60o0wmenHbie H3rubaiolie MOMEHTH M Nepepesbl-
BaIOLIHe CHJB B KaXXJAOH NMpPOJOJbHONK CTeHe 3JaHHs Onpe-
Aeq5A10TCS 110 popMyJaMm:

MpH NATH PaCYETHHX HOHepe‘leIX CCUYEHHUsAX KOHTAaKTa:

E [(’)
_E M o (6.93)

r=1

(')

= 2 Q(r) F(f)

rae M}’)=M§’);1(2}’)=Q(’)=0'
M =1,4142¢9 B Ky; MP =1,41429 B Ky;
MP) = g Ky;
MM =4 gBK;; MP=0; MP) =—2¢BKs;

_ _ (6.94)

M) =1,4142¢ B K;; M2 = —1,4142¢F Ky;
MP® = ¢ B Ks;

Q) =4,24%6 g TKy; QP =1,41429 7 Ka;
GV =—247Ks; Q) =0; QP =—4q7Ks;
Q¥ =0; QN =—4,2426qTK: Q¥ =1,4142¢7Kp;

Q¥ =2q7Ks;

NpH Tpex pacqemblx IIOHepeLIHbIX CeUEeHHUAX:
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Q. max = 4,2426 ¢ TK (6.96)

6.15. Pacnpenenende ycuaus casura R;m B MexOba-
JIOYHLIX CBA35IX ONpPENe/sieTCs no GopMynaM:
NpH MATH PACUETHBIX MNONepeyHbIX CEYEHUAX KOHTAKTa

Riy=Rj_y  +ep, (W, =82 )—gq;—1

GF;
GF

GF(2) F""’

Rjp= Rj—l,z +¢1.0(Wa—S] 5) —q;—

GF{M GF@ GFP®
~ 14,2426 Ki—7,011 —L— K, 16 Ks |: (6.98)
G GF2 G

FD F3

R 3=Rj_13+¢3(Ws—S)3)—q —qx

Gp(l) GF(S)
X|—12——— K1 -+ 20 Ks |; (6.99)
G FY G

F®

R' 4= R;‘——l,4 +cl'-4 (W4—S?.4—q/—q X

F) G F® GF®
x(4.2426 GF K1+7 0710 GF(2) K, — 16 Wlﬁ ; (6.100)

R;.s =Ri_1,5+¢,5(Ws—S) 5)—q—q

GF® GFP
X (—8 p Ke+ 12 Ka). (6.101)

F@ G F®

Npumeuanue. Ilpx j=1 (kpahiuui mMexx6anounblli NPOMEXYTOK)
R/—n m=0;

NpH TPpeX paCUCTHLIX HOl'Iepe‘!HbIX CeYECHHAX KOHTAKTAa:

Rin=Rj_i 146, (Wi—59 ) —q;; (6.102)
GF{M
’ ’ O .

Rio=Rj_jo+¢,(W.—S§;,)—q;—12¢ G R K; (6.103)
Rja=Ri1,8 6,3 (Wa—5] ) —q. (6.104)

Onpenenenne pacieTHHIX YCHIHN B KOHCTPYKUHAX 31aHUSR

6.16. Ycunua B aeMeHTaX 3JaHHA NPH MATH PACYETHBIX
ceyeHMAX KOHTAKTa 3[aHHA C OCHOBAHHEM OIpEAE/SIOTCS
caeAyolHM 06pasoMm:
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npoaosbHble YCHAHSA N;j,, B pacyeTHOM MOsiCeé KaxJAOH
1pOJOJbHOH CTEHbl 3JJaHUSA HaXORATCS B ABYX BapHaHTax
no ¢opmynam:

3 (r) (r)
AL — Al
_ r) i,] i—1,1
= DM (6.105)
r=
2 A
=0
3 A _ ()
3 —1
Nivjm= 3 MY, —————; (6.106)
=]
= Sun
=0

rOpH30OHTAa/bHblE IOrOHHblE CcABHramouue ycuauss T, jm B
KaX/lOM PacHYeTHOM SIpyce HAaXOAATCA TaKxe B JBYX BapH-
aHTax no ¢opmynam:

A(r)
(r) g,
T} m= 21Q - ; (6.107)
r= (
DAk
i=0
A(')
Tiim= ZQ") . (6.108)
r=l z Agr) h[
i=0

W3 Beauuyun N;jm 4 T; jm, BHUHCAEHHHX MO ABYM Ba-
pHaHTaM, BLIGHPAIOTCH MAKCHMAJbHEIE.

B ¢opmynax (6.105) u (6.106) A",—Koatb(bnunemm
pacnpejejeHHst YCHJHH 1O BBICOTe B KaXX/JOH NPOXOJbHOH
CTEeHe 3JaHHuf, BhluHcAdeMbie mo dopmynam (6.22) —
(6.54);

A{? — KosdHUHEHTH pacIpefieNeHHs YCHJHHA 1O Bbi-
coTe 31aHus, BHUKC/IfeMble TaK xe, Kak A{'} , npu ycios-
HOM MpPHBENEHHHM KEeCTKOCTHHIX XaPAaKTEPHCTHK KOHCTpPYK-
THBHBIX 3J@MEHTOB BCEX NIPOLOJBbHLHIX CTeH K OIHOH GaJke;

rOPH3OHTaJbHEe CHABHTAOIIHE YCHJIHSA B IPOCTEHKAX
paBHbL:

Tem=Ti,1m !i ups (6.109)

rae ljnp — paccrosinue MexAy OCAMH IPOEeMOB;
BePTHKa/JIbHble CHBHTalOLIHe YCHJIHS B KaXJZOM IpoO-
JOJIbHOM PacyeTHOM MNOsCe PaBHHI:
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= 1
Q[.].m=_2-(Qi—l,j_m"l'Qi_j'm)s (6.110)
rae

Q,jm=Ti j,m b

H3rubaiomue MOMeHTH B pacyeTHOM Mnosice [, j BbIUHMC-
JasioTCs 1o pomysam:

MI,],1=M:',[,5=0; (6.111
— 1,4142 1,4142 1
co=ql® _— . :
M, =4 [ £ Ki+ YD) K2+El(3) K:s:l El

(6.112)

— 2 1
M 13 =2q1 [51(" Kim—, Ka:IEI,.'I; (6.113)
— 1,4142 1,4142
=gqgl? —_—
M =91 [ £ 0 Ky @ K2+
1
+m Ks] El"-l’ (6.114)

rae El;; — npuBenennas uaruGHasi XeCcTKOCTb PacyeTHOro
nosica i, f;

pacnpelesieHHble YCHJIMSI CHBHIra B NONEPeYHBIX CTeHax
KaXUIOT0 3Ta)Xa HaxoAsTcs no popmyJe

GFI:!.CT
’ ’ i,j.m
Riim=Rjm—— (6.115)
.C
Y e,
{=0
rae GF;{'n  — CABHIOBas »E€CTKOCTb MONEPEUHBIX CTEH
aTaxa I.
Ycunve capura B nonepeyHoll CTEHE PaBHO:
Ri.[,m=Ri,],m li,f’ (6.]16)

rae li; — paccrosinie Mex1y MONEPEYHBIMH CTEHaMH;
MaKCHMaJibHble NMOTOHHbIE CQIBMrajoLIMe YCHJHS B TNepe-

KpLITHAX Ty ;,m HAXOAATCA MO poOpMYJe

- 3 Al 4tn E I G FD
Ti/'n:EE Qi — = Lo —% ] (6.117)
oD 3 E N G F(")

r=1 u=l

DAk
=0
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Ycunug B 3/eMeHTax 3JaHus NPH TPeX PAcCyYETHHIX ce-
YeHHAX KOHTAKTa 31aHHMsi B OCHOBAHHH HaXOAATCS aHalo-
ruuHo, Onpejlesienne ycuauit B 34aHHH Ge3 DNpHMeHEeHHs
3BM cM. B npumepe pacyera 6.2,

Ipumep 6.1

Tpebyercst onpeaenutbh ¢ nomoubio I3BM no nporpam-
ve KOHTAKT RONOJHHTE/bHbE YCHJIHMS B KOHCTPYKLUHAX
KPYNHON2HEJbHOr0 3JaHHS OT AeHCTBHA HEPAaBHOMEPHLIX
ocanoK GyHIaMEHTOB.

Pacuer npoBoauTcsi Ha cTagud pa3paboTKy THIOBOro
npoekTa, 3/laHHe NATHITAXKHOE € MPOAOJBHHIMH M TOme-
peUHbIMH HecYIUHMH cTeHaMH. PyHAaMeHTH JIEHTOUHHE M3
cGopHBIX 6J0KOB. [Io c60pPHBIM (YHAAMEHTHHIM MOAYLIKaM
N0 BCeM CTE€HAM 3JaHHs YCTPAaHBAeTCsi MOHOJHTHHIH Xe-
Je306eTOHHHH Tosic BhicoTOi 60 cM.

IlokonbHBIE MaHeNH BCeX BHYTPEHHHX H HAPYXKHBIX CTEH
XKese306eTOHHEIE, BLIMOJNIHEHs M3 GeToHa Mapkn M 200.
B ypoBHe mosa nmepBOro 3Taxa COEJHHEHHE ILOKOJbHBIX
naHesNiel HAapPYXHBIX CTEeH OCYIIECTBJSETCS CTHIKOBKOH
yeTHpeX apMaTypHbIX CTepXKHeH, a NaHeJeH BHYTPEHHHX
cTeH — AByX cTepxkHefl. [Io Bepxy NOKOJbHBIX INaHeseH
BceX NPOJOJIbHBIX H TIONEPeYHBIX CTEH HMEeeTCS MOHOJHT-
HBIH KeJse306eToHHKIH nosic BeicoToH 10 cM.

[TaHenu HapyXHHIX CTEH BbINOJHEHB H3 KepaM3HTOra-
3030s00eToHa, Mapka MaTepuHana MaHeJell NepBoro 3Ta-
xa M75, a naneneit apyrux staxeir —M50. CoegnHenue
naHesefi HaAPYXKHHIX CTEH B YPOBHe NOJIa MEPBOro H NSATOrO
sTaxel, a Takke UYepJAYHOr0 NEPEKPLITHS OCYLleCTBJS-
eTCsl CTBIKOBKOM YeThIpeX CTepxKHeH, a B YpOBHe Ilojla BTO-
poro, TpeTbero H YeTBEPTOrO 3Taxeld — CTHIKOBKOH 2
cTepiKHeil.

[TaHnenn BHyTpeHHell NPOAOJbHOM W BCEX IONEPEYHBIX
CTeH BBHINMOJIHeHH H3 GeroHa mapku M 200.

[TaHen MPOAOJABHOH CTEHbl COEJHHAIOTCS Mexay co6oH
CTHIKOBKOH HABYX CTePKHEH.

[Tavenu nepekphITHH CHJAOIIHBIE, Pa3MepPOM Ha KOMHa-
Ty u3 6eroHa mapku M 200. B nepekphiTHsx ycTpauBaer-
¢ CKpHiTHE mnosc wupHHoi 120 cM. CoeguHeHHe na-
HeseH mepeKpbITHA HaX MOABaJOM, YEeTBEPTHIM H ISITHIM
3Ta)KaMH OCYIIEeCTBJISIETCS CTHIKOBKOH IHECTH CTepXKHe#, a
HaJ NepBbIM, BTOPLIM M TPeTbHM 3TaXaMH — YeTHIPEX
cTepHeil. DeToH 3aMOHOJNHYMBAHHS CTHIKOB HapYXHBIX
navedefi Mapkd M 150, B OCTaJbHHIX C/IyYasix — MapkKH
M 200.
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B ucxoianble ianubie AAs pacyeTa BXOAAT TeOMETPH-
YyeCKHE XapAKTEPHCTHKH 3JlaHHf, JKECTKOCTHble XapakTe-
PHCTUKH KOHCTDYKTHBHBIX 3JIEMEHTOB 31aHHMs M JKECTKO-
CTHble XapaKTEPUCTHKH OCHOBaHUS,

[eoMeTpHYeCKHE XapaKTEPHUCTHKH 34AHUS:
1=3240 cM (anuHa 31aHus, JBE CEKLIHH);
k=05 (uucao 3Taxkell B 34aHHH);
e=3 (YUCJ/IO NPOJOJBHLIX CTEH B 3JlaHHH)
hy=400 cm (obuiast BbiCOTa LOKOJbHO-(DYHIAAMEHTHOH ua-

CTU 3[aHHsf);
h,=300 cm (BbicoTa nepBOro aTaxa);
h=300 cM (BbICOTa THIIOBOrO 3TaXa);
b;=600 cM (paccTosiHHe MeXJAy NPOAOJLHBIMH CTEHaMH);
hej=350, 358, 350 cM (pacueTHas BHICOTA LOKOJbLHO-pyHAA-

MEHTHO}i 4acTy KaXIoH NpPONOJBLHOH CTeHH, paBHad

PACCTOSIHHIO MeXAY LIeHTPaMH TSXKeCTH HYJIeBOro H mep-

BOrO PacCyeTHHX TNOSCOB),

Onpedeaerue 2#eCTKOCTHbLIX XAPAKTEPUCTUK KOHCTPYKTUSB-
HbLX 9AEMEHTO8 30aHUSR

JKecTKOCTHble XapaKTEPHCTHKH KOHCTPYKTHBHBIX  3Je-
MEHTOB 3JaHHSA BBIYHCJASAIOTCH IJS OAHOA PALOBOH CEKUHH
(puc 6.2, 6.3).

HayanbHble MOAYJH YINPYTrOCTH MarepHa/nia KOHCTPYK-
THBHBIX 3JIEMEHTOB 3] aHHA NpHBefeHH B Taba. 6.1.

Ta6auma 6.1
M Havanbanit
0, -
Saemenrt uareggll:la Mro%?l":bbﬂ }V(?’F.W
Kre/cm?
MoHoauTHHE Xene306eToOHHBE Mosica M 200 2,4
CreHnl (pyHRaMeHTOB (KJAaAKa U3 6JOKOB) M 150— L7
M 200
LlokonbHEEe naHegu HapyXKHBIX M BHYTpEH- M 200 2,15
HHX CTeH
ITanenu nepexkpuiTHit M 2€0 2,15
ITaHenn HapyKHHX CTEH NMEPBOTO 3TaXKa M 75 0,85
ITaxenn BapyXHHX CTeH THIOBOT'O 3Tazxa M 50 0,75
Tlanean BHYTpeHHHX CTeH M 200 2,15
Apmatypa Al 21

Onpedesenue no0aTriuBoCcTU PacHeTHbLX
noscos

Paccmotpum nosic 3; 1. Pacuerunlit nosc 3; 1 Ha pas-
HbIX yyacCTKax CTE€Hbl HMeeTrT pasaHdHyi0 NOAATAHBOCTh.
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) | P23, p—' Y B3y,

yn-r fan2 | un-2| yn,
360 300 | 300 | 300 | s60

gz

Puc. 6.2. KoHCTPpYKTHBHag cucTeMma
NaHeALHOTO 30aHMA

@ —dacap no ocH A, 6 -— paspes J—/

Puc. 6.3. Ilaan THNOBOro sTakKa

[TosToMy noaaTJHBOCTL BCEro MoOsiCa BHIYHCJASETCA MO
tdopmyJie

rie a, — MOAATIHBOCTh MOAca Ha KaxJAOM Y4acTKe;
[, — ANHMHA y4acTKa;
n — 4HCJO YYacTKOB,

B pacuernoe ceuenue nosica 3; 1 B ocax 9—10; 10—11;
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n 29 ]1——12,' ]2—13“13—14
» (puc. 6.4) BxoasAT caepyio-
LiHe 3/1eMeHThl KOHCTPYK-
LIUA 3JaHHA:

NOJZOKOHHAS MepeMbiYKa
naHeJied TPETbero staxa ¢
TVIOLLaAbI0 NOTIEPEUHOTO Ce-
YyeHus

Fg'" = 4358 cm?;

121,5

4ol

HaJlOKOHHas IepeMbluKa
naHeJell BTOPOro 23Taxa ¢
IJIOHIa A0 MOMEPEYHOro ce-

Puc. 6.4, PacueTHoe cedeHHe mosica  yeHUH
31

Fi™ = 1422 cM?;
y4acTOK NepeKpblTHs UIHPHHOH, PaBHOH IIHPHHE CKPbI-
TOro mosica, — 120 c¢M, ¢ mIOLAAbIO NONEPEeYHOro CeuYeHUs

Fg®P = 1440 cm?,

Onpenenenne nomaTauBocTH Mmosica B 0OCsAX 9—I0 u
13—14:

o _ 1
%17 EFy

EF3;I=EFn.n+EFH.n+EFnep'

[TpuBeneHHass NPORONbHASL XKECTKOCTb KaXKAOFo KOHCT-
PYKTHBHOIO 3JIEMEeHTa BhlyHcJasieTcs no ¢opmyae (6.2).

CoenuHenne naHesedl HapyXHHX CTeH OCYLLECTBJAETCH
CTBIKOBKOif [BYX CTepXKHeil NuaMerpoM 16 Mm npu Geroue
3aMOHOJIHUHBAHUsT Mapku M 150,

Kos¢pduuueHT noaaTnauBoCTH apMaTypHOi CBSA3H IIpH
pactsixxenun onpegensierca no BCH [8].

3, —
Ap = 15-1,3.1,6¥ 1,6 = 8,1009-10~° cm/xre.
2,1.10%.2,011

Jlnuna naneneli dpn=dnn=360 cM.
1
EF = -
B0 8,1009-1076 v 1
2-360 0,75-10%.4358 + 2,1-10°%.8,044

= 70,6215-10% krc;
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EF

1 8,1009- 106 1
2-360 0,75-10%-1422 4 2,1-10%.8,044

= 51,6929-10% krc;

[TnuTH mepekpLITHA COeNMHATCH MexAy cobol cBap-
KOM wueThipeX cTepxkHeil AuamerpoM 12 MM 1npu O6eroHe
3aMoHONMuUMBaHusA Mapku M 200. dauna duep=360 cM.

3 ,—
15:1,3-1,5¥71,2

= = 13,0868-10—F;

P 2,1.10%.1,131

1

E Fuep = =
P 13,0868-10~5 1
4.360 2,15.105.1440 + 2,1-10%-1,131-12
= 83,0220-10% xrc;

P - !

%17 70,6215-108 + 51,6929- 108 4 83,0220-10°

=0,4870-10~8 1/xrc,
ocH 9—10; 13—14

OnpenesneHne MNONATJIHBOCTH nosca B ocax [10—I1;
11—12; 12—138.
IMosic 3;1 B ocsix 10—11; 11—12; 12—13 otauuaercs
or nosica 3;1 B ocax 9—10; 13—I14 ANJHHOH 3JIEMEHTOB:
d, , =d, ;=300 cM; dmp=300 CM.

B0 8,1009.10—6 1
2-300 0,75-10°.4358 4+ 2,1-10°.8,044
= 60,9384-10% krc;
1
EF, = —
#.n 8,1009-10—5+ 1
2-300 0,75-10%. 1422 +2,1-10% + 8,041
= 46,3070 10% krc;
1
EF =

nep =

13,0868-10~8 n 1
4.300 2,15.105-1440 + 2,1.108.13,572

=72,1397.10% krc;
173



ao, = !
31 60,9384 10% 4 46,3070-10% - 72,1397 108 =
=0,5574-107% 1/krc;
ocu 10—11, 11—12, 12—13.
Havanbnas nogataueocTh mosca 3; I:
0 0,4870.10~.2-3,6 4 0,5574-1078.3.3
;1= 16,2

=0,5261-10~8 1/kre.

PacuernHass momartauBoCTh mnosica 3; I:
a3, =0,5261-107%:0,5 = 1,0522-10~% 1/krc.

AHAJIOTHYHO BHIUHCASIOTCH MNOXATIHBOCTH PacuerHbIX
NOsiCOB BCeX NPOAOJIBHBIX CTE€H 3 aHHSs.

Onpedenenue c08U20806 HECTKOCTU KOHCTPYKTUBHBLX
anementos npodorbroix cren GFiF"

CaBHroBass XeCcTKOCTb 3J€MEHTOB NPOXOJbHBIX CTEeH B
npejfiesiax OJHOrO 3Ta)Xa onpelensieTcs no Qopmynaam
(6.5)—(6.10).

PaccMOTpHM onpeaeneHne CHABHIOBOH  XKECTKOCTH TH-
MOBOTO 3TaXa HAPY>KHOH CTeHH, PacnoJoXeHHOH N0 OcH
A. CaBuroBas XecTKOCTb ompeje/sieTcs Ha ydyacTKe AJH-
Hoft I, = 1620 cm (puc. 6.5). Ha 370#t naHHe uHMeOTCH
aBe naHeau AnuHO#M 360 cM u Tpu naHeau aauHoi 300 cM.

CABHTOBAas XKECTKOCTb NAHENH C OAHHM NPOeMOM TpH
COEHHEHHH ee C APYTHMH NTAHENSIMH TOJBKO B yrJaax Bbi-
yueasercss no ¢opmyaam raba, 3 [2].

Jaa nanenei anuHo# 300 cm:

Bg = 3,962 10 krc-cm?;
B, = 36,6430-10'0 krc-cm2;
B = 10,7174-10'0 krc-cum?;

dp 223,08
fp = —— = ——— = 56,3043.10—1° cM);
e By 3,9620.10'0 1/ (xrc-cMm)
dp 223,08
o= = — .10—10 . :
fn B,  36,6430.10'0 6,0879-1 1/ (xrc-cM)
; hp 226,62 o .
- ~10,717.10°0 ' .cM) 3
§ B, 10,717.1010 21,1450.10719 1/ (xrc-cM)
—_— 3ic + iH _
T b4 +is
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Puc. 6.5. K onpeaeneHnio cABuroofi XKecTKOCTH 3JEMEHTOB HapyKHON
NPOAOABHOH CTEHB

a — pa3bHBKA Ha pacd4CTHBIE YUacTKH; 6 — NaHeab HAPYXHOA NPOAOJNBHON CTCHLI

3.21,1450- 10710 + 6,0879.10~1°
~ 6.21,450-10~"° +- 6,0879. 1010 4 56,3043 1010
n=igmd+ in (1l —m)24+2i. (1 —3m+3m?) =
= 56,3043-10~10.0,36732 + 6,0879-10~19 (1 — 0,3673)2 +
+ 2.21,1450-10~19 (1 — 3.0,3673 + 3.0,3673%) =
= 22,8396.10710 1/ (krc-cm);

12 12
= = = 2,3184.107 Kr¢;
M= Thon T 226,62.22,8396-10 10

__hm __ 300.2,3184.10" _ 7
GFrg=—"4"= 450 = 2,3184-107 krc.

=0,3673;
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CasuroBasi xeCcTKOCTh MaHean AnuHON 360 cM Haxo-
AKUTCSl aHAJOCHUHO:!
— 7
G F_360=3,0272-10" kre,

Onpedesernue cd8uzo8oii nodarausocry
CTbIKO8 nawneaeil

CJlBHI‘OByIO NMOAATJHBOCTb CTHIKA TMaHeJefi onpejaeqasieM

cornacHo AauueiM HHCcTpykumuu [8].
[Taneny Hapy>XHBIX CTE€H TPETbEro 3Ta)Ka COENAHHSIOTCH

mexay coboit cTepXHsAMH AuamerpoM 16 MM (aBy™Ms B
BepXHeH 4YacTH NMaHeJH W ABYMS CTEpPXKHAMH B HHXHEH

4acTH TaHeJH).
Beron 3amoHonuuyuBanua Mapku M 150.

6 2 2 5
Ao = = 3,3928- 107" cMm/kre.
A7 1,6-4 (0,75.105 + 2,1-108 ) /
Haqanbnaﬂ CIABHIraemMasa KEeCTKOCTh CTeHHblI THIIOBOT'O
STaxKa

1620
GF?QPT= i
360 00
2 —————+3 N +4-3,3928.1073
3,0272.107 2,3184.10°
= 0,8169- 107 xrc.

PacyerHas CABHIOBasi KECTKOCTb THMOBOrO 3Ta)a Ha-
PYXHOH CTeHbl
G F?°PT = 0,5.0,8169- 107 = 0,4085- 107 kre.

AHanorHyHbiM 06pa3oM BLIYHC/SIOTCS CABHIOBblE XKe-
CTKOCTH LOKOJbHO-)YHAAMEeHTHOH YacTH H MEPBOro 3Taxa
Hapy>XHHIX CTeH 3JaHHS.

a)
1L L0 ﬂ Puc. 6.6. K on-
~ peaencHuIo cA-
L_.@LﬂﬂﬂQJULLJ& BHroBofl  Xecrt-
o |I KOCTH 3/IeMEHTOB

I-I

72 7.
ﬁﬁ BHYTpeHHe# npo-
XX YY) | (XXX AOJALHOH CTEHH
a — paabuBka Ma

/,
)4 pacueTHHe yu4acr-
7¢12A1 3 KH; § — navens

BHYTpeHHel  npo-

.
‘LLW — ROABHON CTCHB
b Je]

4PI6AT

=
%
<«
285
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PaccMoTpPHM oOfnpefienieHHe CHBUTOBON  JKECTKOCTH TH-
MOBOTr0 3Ta)Ka BHyTpenHed crenn (oce 5). Ciasurosas xe-
CTKOCTb OMpPENENSETCS Ha yuyacTKe AJHHON [, = 1620 cm
(pHc. 6.6,a).

Ha stoii Aaune umeloTcst ABe naneau aiauHoi 360 cm ¢
npoemamu (B-5), nse nanenu anuHoii 300 cm Ges nmpoemos
(B-6) u oanna nauean naunoit 300 cm c mpoeMom (B-4).

BuluncnsieM  CABHIOBYIO  JKeCTKocTb  nanenn B-5
(puc. 6.6,6).

CaBuroBas KeCTKOCTh NaHeNH C NMPOEMOM BHIUHC/SETCA
no popmyae (6.10).

HM3ru6Has KeCTKOCTb INEPEMBIYKH ONpefensieTcst Mo
pekomenpanuam HMucrpykuuu [8]:

Bf—_—"Eflf-]*Engp [l'lep =

6 .108
=2,15.10°8 ( 16:743 2,1 8,044-34’) +2,15.10% x

12 2,15.108
129.198

X —l;i- = 13844,72. 107 kre-cum?;

12 B, 12.13844,72.107

GFy= = = 20,9742.10%;
zf 892

GF =0,4.2,15-105.285.16 = 39,216.107.
Koadduuuenr Acyn Onpemensercs no pPeKOMEHAALUAM

Nep.n = 27,9672.1077;
360
GFp 5= =
89 360 — 89
27,9672-10~7
20,9742.107 + 39,216.107 +27,
= 10,9417-107 xrc.

CnBuroBasi XecTKOCTb maHeau B-4 Buiuncsasercss aHa-
JIOTHYHO:

GFg_,=7,8326-10" kre.
Ilanens B-6 nmpoeMoB He uMeet:
GFp_g=39,216-107 kre.

IManenu BHyTpPeHHeH INPOMOJBHOH CTEHH COGNHHAIOTCA
Mexay coGoH CTHIKOBKOH ABYX apMaTypHBIX CTepXKHed HH-
amerpoM 16 mMM. KosdduiueHT nofaTAHBOCTH BLIYHCIACH B
COOTBETCTBUH € peKomMeHaauusamu [8]:

7 3ak. 542 177



Aeq = 330,6685-10~7 cm/xre.

Havasnbnas casuroBasi KecTKOCTB THIIOBOTO 3Taxa
BHYTpEHHell NPONOJbLHO! CTEHH paBHA:

1620
G FPePT—
b2 g 380 300
10,9417.107 + 39,216-107 -
1620
30 =1,1234.107 xre.
—_— .330 16—7
+ 7 8326107 -+ 4-330,6685-16

PacyeTHasi CABHIOBAs ECTKOCTb THIOBOrO 3Taxa
BHYTPeHHeH NPOROJbHOH CTeHbl

G F3P% = 0,5.1,1234. 107 = 0,5617- 107 xrc.

Onpedeaenue cymmapHrodi c08U2080L HecTKOCTU
mn,.CT

nonepe4nblx CTex 2 GFyj
1£:3:4

OmnpejenuM CABHIOBYIO JXECTKOCTb MONEPEYHBIX CTeH
THIIOBOTO 3TaXa, HaXOAAUWIHXCA B NPOMeXyTKe MeXay
IPOAOJLHBIME CTEHaMHM, PACNOJIOKEHHEIMH 1o ocaM A H
b, nns ofHON CeKUHH.

B 3ToM npoMexyTke HMeEIOTCH ABe NaHeJH C NPOEMOM
(B-1), Tpu naHenu Ge3 npoemoB (B-2) M oauH BeHTHARA-
umoHHelft 610k BB2.

BuiucanM ~ CABHTOBYIO  KECTKOCTb  nanean  B-l
(puc. 6.7).

HauanbHas cOBHIoBas KeCTKOCTh MOMNEPeuHOfi CTEHB! €
npoeMoM Buluucaserca no gopmysae (6.12).

Hsrubnas »KeCTKOCTb NepeMbIYKH:

By= 11064,4614.107 krc-cm?;

I-r
77 72 .
|z A T
g-. B"—".'._.;'l‘ .A. . 0 .;L
) \\ e
" ] II 7$12AT l
2 B-1 "
J( 338 129 | 116 J =S L 6AT
12

Puc. 6.7. K onpeaeneHHio cARMropo#t MeCTKOCTH MOMEPEYHBIX CTEH
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128 ) 107
GF 2f _ 12-11064,4614-10 79787107 xrcs
It 129?
GF=0,4.2,15-10%.285.12 = 29,412. 107 kre,
KospPHUHEHT Acan ONpefensercs N0 PeKOMeHAauuam
BCH [8]

Mean = 59,4613.10™7 cm/kre,

[Tanenr B-1 coeanHsieTcss ¢ KaxJAo# IpOAOJAbHOH
CTEHO}i NPH MOMOILLH ABYX apMaTypPHbLIX BHINYCKOB JHaMET-
pom 16 mwm.

KoshduunedT noaaTiHBOCTH CTHIKOB, BBIYHCJIEHHBHIA B
COOTBETCTBHH C peKoMenzauusamu [8)], pasen:

Aas cThika B-1 y HapyXHHX CTeH

g = 6 ( 1 n 2 n 1 )=
1,62 \ 0,75.10° ' 2,4.10° ' 2,15.10°
= 493,4591 .10 "cm/kre;
115 crhika B-1 u BHyTpeHHeH NpPOROJBbHONH CTEHH

6 2 2
Meg = =330 107 ;
A= 162 (2,15.105 + 2,4-105) 6682 cu/xre
583
GFp= 129 454 + _’
7,9787-107 * 99,412.10°

583
+- 493,4591. 10~ + 330,6682-10~7 4 59,4613-10—7
= 0,6370-107 xre.

Havanbnas xkectkoctp naxeau B-2 ¢ yyerom noaparau-
BOCTH CTBIKOB C NPOAOJABHBIMA CTE€HAMH

G Fy.o = 0,6949.107 xre.

HauanpHasa ecTKOCTb BeHTHJALMOHHOro 6ioka BB-1 ¢
y4€TOM TMOAAaTJAHBOCTH CTHIKOB C NMPOAOJbHBIMH CTEHaMH

G Fgg., = 0,6973.107 kre.

Haqanbna;{ CABHIroBag 2XKeCTKOCTh NONMEPEUHBIX CTen
Ha OJIHY CeKUHIO
)lzap?v"-ﬂ = 0,6370-107.2 4 0,6949-107-3 -}- 0,6973.107 =

= 4,056-107 krc.
Pacqewaa cyMMapHaﬂ CABHI'OBass 2KECTKOCTb Ioiiepeyd-

7% 3ax. 542 179



HbIX CTE€H THIOBOro 3TaxXa MexXAy OCAMH A—FB na OAHY
CEKUHIO

ZGFIT=0,5.4,056- 107 = 2,028.107 krc.
{
Tak XKe BBIYHCAAIOTCA CyMMapHBIe CABHIOBHE XECTKO-
CTH CTeH AJs Bcex Taxed 3faHud.
Onpedenenue npusedennol #HecTKOCTU CTeH
npu eepruxarvrom cuaruu EFIT]" (puc.6.3)

IIpuBeneHHble KECTKOCTH INPH BEPTHKAJNLHOM CXHAaTHH
cTen THnoBoro staxa EFJP" ma omHy cekuuio onpefe-
Jasiorest no dopmysae (6.14).

1.0cp A

B nJaomaar ropH3OHTAJBHOrO CEYEeHHsT BXOUAT IJIOLa-
IH TOPHM3OHTANbHBIX CEYeHHHi NaHesefi, pPacHoNOoXKeHHBIX IO
ocH A, ¥ cymMMa mJollajieil rOPH3OHTAJbHLX CeYeHH{ Mna-
HeJleH, pacIOJIOXKEHHBIX Ha IIOJIOBHHE NPOMEXYTKAa MeXIY
ocsimMi A u b.

E F§+3¢PT — 0,75. 108 [ (360 — 140) 2 + (300 — 140) 3] 40 +
+2,15-108 (290-16-3 -+ 290-12-2 4 290-20) = 8,4962- 10° krc.
2.0cb 5

E F3»®¢PT — 2 15.108 [ (1620 — 89-3) 16 + 290-16.5 +

+ (290 — 120) 12-4 + 290-20 + (290 — 129) 20.2] =
= 13,9354.10° krc.
3.0cp B

E F3:®PT — 0,75.105 [ 300 — 140) 3,4 (240 — 100) 2 +
+ (160 — 100) 2] 40 4 2,15-105 (290-16-2 + 290-12-2 4 290.20.2) =
= 8,6256- 1% kre.

PacueTHble npuBeieHHble XECTKOCTH CTeH THIIOBOro
3Ta)xKa IPpH BEPTHKAJbHOM CXHAaTHH Ha OAHY CEKIHIO pas-
HBbI:

E F{°PT = 0,5.8,4962-10% = 4,2481.10° krc;

E F3*PT = 0,5.13,9354 10° = 6,9677- 10° krc;

E:F3*PT = 0,5-8,6256. 109 == 4,3128.10° xrc.
Onpedenenue cdsuzo80i swectkocTu nepexpoituh GFjP

CnBurosasi XecTKOCTb NeEPeKpHTHI onpefeasiercs Mo
tdopmyne (6.16).

Meg.mep="5-10"% cm/kre (cm. m. 12.33 BCH 32-77);
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G FQ:1eP-T — G FQeTeP-T — 0 4.9,15-108.600-12 = 0,6192- 10° rc;

600

GF(]),nep — GFg,nep__:

0,6192-10°

600

-+ 5-108

PacyeTHasi CHBHroOBasi XeCTKOCTb MePeKPHITHH

G F}*P = G F3*? = 0,5.10,0519- 107 = 5-60-107 krc.

= 10,0519 107 kre

Onpedeaenue Hazpysku Ha npodosbHbie CTeHbl

Harpyska mojcuutaHa c¢ yueroM Kod3(QQHUHEHTOB Iepe-
rpy3kH nmo pacueTHoll koM6unauud Ne 8 Taba. 3.2, Hacros-

utero PykoBoxncrBa:

91, m = 93, m = 305 Krc/cM; gy = 580 krc/cm,

O6uas narpy3ka Ha | cexnuio paBHa:

q = (355-2 4 580) 1620 = 2,0898. 10® xrc,
TaG6auua 62

JKeCTROCTHLIE XaPaKTEPHCTHKH KOHCTPYKTHBHBIX
SJICMEHTOB 3AaHUA
Orax .
(nosc) Crena | a, f X
' GFBePTx | EFRePTx |2 FI-6Tx| el
—8 | , N £, h
X107 —| x107, kre| X108, kre | X107, ¥re 107, wre
0 0,2136 | 27,0481 | 9,2990 |158,2751
1 0,4476 | 0,5838 | 4,4321 | 2,0994
2 1,0410 | 0,4085 | 4,2481 | 2,0280
3 1 1,0522 | 0.4085 | 4.,2481 | 2,0280 | 5,026
4 1,0522 | 0.5292 | 4,2481 | 2,0280
5 0,7088 | 0,6209 | 4,2481 | 2,0280
6 0,6092
0 0,2136 | 26,4055 | 9,0863 |158,6444
1 0,6320 | 0,5617 | 6,9677 | 2,2432
2 0,9352 | 0.5617 | 6,9677 | 2,1666
3 2 09352 | 0.5617 | 6.9677 | 2.1666 | 5,026
4 0.9352 | 0.,5617 | 6,9677 | 2,1666
5 0.7457 | 0.5617 { 6,9677 | 2,1666
6 0,7457
0 0,2136 | 14,5673 | 9,5218
] 1.0318 | 0,6991 | 4,4888
P) 3 1.8506 | 0,1432 | 4,3128
3 1,8478 | ©,1432 | 4,3128
4 1,8478 | 0,1933 | 4,3128
5 1,3024 | 0,2344 | 4,3128
6 1,1226

181



JKecTKOCTHEIE XapPaKTEPHCTHKH BCeX KOHCTPYKTHBHBIX
3J1eMEHTOB 3/aHKA, HeoOXOAUMBIE ANS pacuera, cBeJeHH B
tTa6a. 6.2. [lapamMeTpnl OCHOBaHHs, 3afaHHble B COOTBET-
CTBHH C TPeGOBAaHUAMH, NPEIbSBJEHHBIMH K pa3paborTke
THMOBOro npoekra (cM. ra. 2), npuBeldeHn B Taba, 6.3 u
6.4.

Tabaunua 63
IMapameTprl ocrioBanust, BapHaHT I «CuMMeTpuyHbIA
nporubs
m s0 c?t
jom j.m
j=13 j=2 j=13 j=2
I 5 9 180 120
2 6,2 11 165 110
3 7 12,4 155 1056
4 7,5 13,5 150 100
5 7 12,4 155 105
6 6,2 11 165 110
7 5 9 180 120

Ta6bauua 6.4

TMapameTpn ocHOBaninsi, BapHant 11 — «HaxkaoHubR BLIrnG»
0

m si.m c}l,m

=13 i= j=13 =2
l 5,0 7,5 210 140
2 5,1 7,6 192 126
3 5,4 7.9 174 104
4 6,0 9 150 100
5 9,2 12,8 130 88
6 12,0 16,4 122 82
7 15,0 20,5 120 80

Pacuer nposoantes na 3BM M-222 no nporpamme
KOHTAKT WTK-51 «Pacuer 3aanuil 11a HepaBHOMepHbBIE
ocaaku PyniaaMeHToB». PesysbraTel pacuera NMpHBENEHH B
tabJj. 6.5.—6.8 u puc. 6.8 u 6.9.
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A
-2016,8
” /]\
0,5
0 ! g 0,5 7
~-181 5
7) /404,2_/035

N

08,5
190,6

\/

8
p 0,5 . ; ;
L jms 6,97
0,5 11,53 ’ ' 9

Puc. 6.8. K npumepy pacuera 3pamna (mo mporpamme KOHTAKT).
Pacnpenenenne 0606mennpix GanouHHX YCHAMA H nepeMenleHHi

| — aas caydas nporu6a; b — aas cayyasm 3aBHCAHHA; @ -- H3rHGalOLWHAX MOMen-
TOB M, Tc-M: § — nomepedHBX cHA Q, TG, € — 0CaRoK S, cM

)\ =~ —
84,6 ~124,5

Puc. 6.9. PacueThble ycuaus N; ; B NPOROABHBIX MAOACAX B CEUCHHH
E=0.5 1c

2 — aas cayvas npornba; 6 — aas caydas 3aBHCAHHA;, [ — HapyxXKHag cTeya NO
OCH A, 2 — BHYTpPeHHAsl ¢TeHa Mo ocu §; 3 — HapyHas cTPHa no ocu B

183



Ta6nuna 6.5

OGo6iueHnble YCRAHA M NepeMelleRHss B NPOXOABLHHX Cres
yen- HaX pPacCYHTHLIBAGMOro sfanus (BapHaHT 1) nNpy oTHOCHTeAb-
nne?)i'- Crena HOf KOOpAHMHATE ceveHHs &,
meule-

Hue 0 0,15 0,3 0,5 0.7 0.85 1
j=1 0 (159,85 410,76| 572,9 | 410,76 159,85 0
My, | j=2 0 |[166,51] 424,52 592,36] 424,52 166,51 0
TC-M | j=3 0 72,26 174,63| 238,91| 174,63 72,26 0
sganse| 0O |398,62(1009,9111404,17] 1009,9] 398, 62 0
j=1 0 51,8 | 45,1 0 —45,1 —51,8 0
Q;, Tc j=2 0 53,75] 45,97 0 —45,97 | —b3,75 0
1 j=3 0 23,09| 18,45 0 —18,45 | —23,09 0
aganue| 0 |128,64/109,52 0 —109,52| —128,64| 0O
ji= 9,69 | 10,31 10,81 ] 11,08 10,81 10,31 9,69
Wi cMm| j= 9,86 | 10,48| 10,9 11,53 10,90 10,48 9,86
=3 | 8,64 | 10,3 | 10,82 | 11,11 10,82 10,3 9,64
TaGanuya 6.6
c'é O6o6mennble YCHAKA K NEepPEeMCGUIEHHS B NPOAOJbLHBIX CTCHaX
2 paccyHTHIBaeMoOro 3ganua (BapuaHTt Il) npu
o5 | Crena OTHOCHTEJLHOA KOOpLHitaTe CcyeHHs &,
=8|
;g 0 0,15 0.3 0,5 0,7 0,85 |
j=1| 0 |—187,8 |—545,41 |—813,42 |—489,99|—149,38 0
M, | j=2 | 0 |—194,15—574,11 |—851,06 |—522,74|—158,08) 0O
re-m | j=3 | 0 |—77,56 |—228,19 |—352,28 |—196,87|—5h4,49 0
spanne| 0 |—459 .51/—1347,71|—2016,76/—1209,6/—361,95 0O
j=1 1 0 |—64,49 [—71,34 5,33 | 74,67 | 55,07 | 0
Q;, | j=2 | 0 |=70,3 |—77,85 5,05 | 81,2 61,22 | 0
Tc | j=3 | 0 |—27,28 |—32,33 2,84 34,69 21,78 0
3panve| 0 |—162,07|—181,52 13,22 190,56 | 138,07 0
w;, | j=1 (6,84 7,86 9,00 11,03 13,88 16,36 (18,89
cM | j=2 16,97 8,00 9,13 11,16 14,03 16,51 (19,03
j=3 (6,90, 7,88 8,99 10,98 13,88 16,38 (18,94
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Tabauuna 6.7

IIpogonbHule yCcuAMS B DPacueTHLIX NOAcCaX 34anuA (Bapu-
anur 11), TC, Npm OTHOCHTEABLHUH KOOpAHHaTe cedenHs §,.
0603- | Creya
HayeHHe i
YCHANRS
0,15 0.3 0.5 0,7 0,85
j=1 0 25,47 61,92 84,56 61,92 25,47 | 0
Noi | J=2 0 21,67 | 50,96 | 69,29 | 50,96 21,67 { 0O
j=3 0 16,43 38,4 51,89 38,4 16,43 | ©
= 0 —17,8 | —40,94|—b54,68 | —40,94| —17,8 0
Ny 0 |—13,18|—27,91|—36,53 | —27,91(—13,18{ 0O
0 —14,76 | —33,84 | —45,39 (| —33,84 | —14,76| 0
0 —2,9 —7,84 |(—I11,1 | —7,84 |—2.9 0
Nsj 0o {—2,3 |—6,14 |—8,65 |—6,14 {—2,3 0
0 |—0,78 |—2,13 |—3,03 | —2,13 |—0,78 | O
0 |—0,7 |—1,97 [—2,84 |—1,97 |—0,7 0
Ns; 0 (—0,64 [—1,77 |—2,54 |—1,77 [—0,64 | O
0 —0,(8 |—0,22 |—0,32 | —0,22 | —0,08 | 0O
0 —0,24 | —0,68 |—0,98 [—0,68 |—0,24 0
Ny; 0 |{—0,35 {—0,99 |—1,43 |—0,99 {—0,35 | O
0 —0,01 |—0,04 |—0,06 |—0,04 | —0,01 0
0 |—0,55 |—1,55 |—2,24 |—1,55 |—0,55 | 0O
Ns; 0 |—0,97 |—2,73 |—3,93 |—2,73 | —0,97 | 0O
0 —0,05 |[—0,15 | —0,22 |—0,156 |—0,05 0
J=1 0 —3,26 |—8,93 [—12,73|—8,93 | —3,26 0
Ngj j=2 0 —4,23 | —11,43|—16,21 | —11,43| —4,23 0
j=3 0 —0,74 | —2,03 | —2,88 |—2,03 |—0,74 0




Ta6nuua 68

[TpoaosbHKE YCHAHNS B pacyeTHblX NOACAX 3gauusa (BapH-
ant [II), TC, NPH OTHOCHTEALHOR KoopAHHaTe ceyeHHR am
0603- | Crepa
HaveHHe
YCHJIHA
0.0 0.15 0.30 0.50 0,70 0.85 1.0
j=1 0 |—27,b5|—81,24| —124,48} —69,59| —19,19] 0
Noj | J=2 0 |—22,12(—67,95| —103,88] —58,85| —15,36/ O
j=3 0 |[—16,77|—49,77) —78,22 | —41,71|—10,75| O
j=1 0 17,68 | 53 83,62 43,08 | 10,4 0
Nyj j=2 0 11,18 | 36,43 58,23 29,23 5,6l 0
=3 0 14,63 | 43,63 69,32 35,94 8,83 0
=1 0 3,68 | 10,58 15,32 9,72 3,14 0
Ny j=2 0 2,89 8,41 12,19 7,71 2,46 0
j=3 0 10,02 2,87 4,15 2,69 0,89 0
j=1 0 0,94 2,65 3,82 2,56 0,88 0
Nsj j=2 0 0,85 2,42 3,48 2,33 0,8 0
=31 0 0,11 | 0,3 0,43 0,29 | 0,1 0
j=21 0 | 0,3 | 0,91 1,32 0,89 | 0,31 0
Ny |j=2] 0 | 0,47 | 1,35 1,95 1,32 | 0,46 0
j=31] 0 0,02 | 0,05 0,07 0,05 | 0,02 0
j=1 0 0,73 2,08 3 2,03 0,71 0
Ng; | j=21 0 1,31 | 3,73 5,37 3,63 | 1,26 0
j=3 1| 0 0,70 | 0,2 0,29 0,2 0,07 0
j=1 0 4,20 | 12,02 17,4 11,3 3,75 0
N,] j=2 0 5,41 15,62 22,64 14,63 4 78 0
j=3 0 0,95 2,72 3,96 2,55 4,84 0
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Mpumep 6.2

OnpefesiuTh YCHIHS B 3JEMEHTax KpYMHONaHeJbHOro
3/laHHA OT JeHCTBHS LepaBHOMEPHLIX 0CajoK QYyHAaMeHTOB
6e3 npumcienuss IBM.

KoHcTpykTuBHasi CHCTEMa 3/[aHHsS ONHCAaHA B MpHMepe
pacuera 3jauusi no nporpamme «Koutakr». I'iy6una saso-
JKEHHUs MOAoWBbL (yHaaMenta hy=2 M, LIHPHHA NOAOUIBHI
b¢=2 M.

OcHoBaHHe CJ10KeHO CYTJIHHKaMHU, HX CyMMapHasi BJaaX-
nocts We=0,25 M, uuncio mnactuunoct Ip,=0,08, Baax-
HOCTb Ha npejiene packaThiBaHus Wp=0,15, o6beMHblii Bec
IPyHTa B TalOM COCTOSIHHHM yr=18 T/M3, 00beMHbIH Bec B
mepsnoM coctosiiui yu=1,4 T/M% Temmeparypa B moasaxe
'n=5°C. TeMnepaTypa BeyHOMep3JIOr0O TPYHTa Ha IayGuHe
10 m ty=—1°C. ConpoTHBJeHHe Telionepenaye mnojsa Nnoj-
Baja R°=1 Mm.u.rpag/kkan. KoabduuuesTs TenaonpoBoa-
HOCTH TaJoOro H Mep3Joro TrpyHTa paBHbl Ar=1,35
kkaa/(M-yu-rpan); A=1,55 xkaa/(m-u-rpazn). Kosdduuu-
eHTHl OTTanBaHus A M CXKHMaeMOCTH a, cM?/Krc, ompejene-
HBl HCXOASl M3 HCIBITAHHH Mep3JbiX TPYHTOB TOPAYHMH
wramnamu (Jle;=0).

Ho ray6uust 1,6 M A=0,016, a=0,006 cm?/krc; HEXe —
A=0,02, a=0,008.

Pacuer 3gaHusg NPOU3BOLAUTCS B OJUH 3Tam AJs MOMEH-
Ta BpeMeHH 7 JeT.

Pacuer 3paHusi NPOU3BOJAUTCA B Tako#l TmocieloBaTellb-
HOCTH:

MOACYET HCXOMHBIX ILAaHHBIX;

BHIUHCJIEHHe KO3DPHIIHEHTOB pacnpefeseHus yCHIHHR Mo
BbicoTe 3aanns AS) u A"

onpezeseHde NpHBeAeHHBIX H3ruGHBIX EIM u cABUrOBLIX
GF) xxecTkocTelt 3aanus;

onpesneseHHe OGOOLIEHHBIX MepeMelleHHH H YCHAUH B
3MaHHH;

onpeaeseHie pacueTHbIX YCHIHH B KOHCTPYKTHBHBIX 3Je-
MeHTaXx 3JaHHus.

ITodcuer ucxolnoix dauHbLx

Hast pacuera HeOGXOMHMBI CJIeAYIOLIHE RaHHHIE:

JKECTKOCTHbIE TapaMenphl OCHOBaHHS;

reoMeTpHYeCKHE H JKECTKOCTHHIE XapPaKTEPHCTHKH KOH-
CTPYKTHBHLIX 3JIEMEHTOB 3JIaHHS;

Harpyaka Ha 3jaHue.
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Onpedenserue napamerpos ocHOBAHUA

[TapameTpbl OCHOBaHHs ompefeasiorcst Nno dopMyaam
rJ.

HafijeM BesiHuMHbL 9THX napaMeTpoB /s TOYKH KOHTaK-
Ta, Haxoisieics 104 uentpom spanus. [ay6uHa oTrauBa-
HHMS FPYHTAa TOJ CEePelHHOH 3IaHHS ONpelesieTcss Mo
npua. 3 k raase CHull 11-18-76.

Onpenenum rjayGuHY OTTAHBAHHS PPYHTa MOJ CepelHHON
3JaHHSl 3a BpeMs, paBHOe ceMH roaaM. [ay6uHa orramsa-
HHS TPYHTa NOJ CepefHHON 3MaHHA (CYHTas OT NMOBEPXHO-
CTH IPYHTa MNOA MOJIOM MOABajia 3[]aHHs) 32 BPeMs, paBHOe
61320 u (7 ner), onpenensierca no dopmyae (8) npua. 3
rnasol CHulIl 11-18-76:

Hc=k' (§3— ATRO)B;

B
a=%_—.-—l’?z1 =0,113;
b Mx:nio) __ 1.??3(;51) _0.23;
l=%1+lo:

7=p (We — W,) = 80000 (0,25 — 0,6-0,15) = 17 920 kkan/m?
I, no Homorpamme puc. 4 rnasst CHull pasuo 0,015.

1,35-5-61 320
= 10,015 =0,175;
20,122 T 0!

ki =1; & =0,51;
He=1(0,51—0,113) 12 = 4,8 m.

Tak Kak pacueT NPOBOAHTCS B OLHH 3Tam, TO NapaMeTpbl
OCHOBaHHsl BHYHCAsIOTCs No dopmyaam (2.63)—(2.64)
(puc. 6.10).

B paccmarpuBaeMoll TOYKE NOBEDXHOCTH OCHOBaHHSA
OXKHMJaeTCss MaKCHMaJ/lbHas AJs 3TOH MOBEPXHOCTH BeJHYH-
Ha BePTHKAJbHOro nepeMellieHusi S° (BcjeJCTBHE MaKCH-
MaJbHOM ryyGHHB! oTTauBaHusi). IlosTroMy B mpouecce oT-
TAaHBAaHHA DEAKTHBHOE JaBJ/ieHHEe OCHOBAaHHS B 3TOH TOUKe
CHHXXaeTcsl — NPOHCXOJAHT pas3rpy3ka OCHOBaHHS, BCJENCT-
BHe Yero BeJHYMHA BEPTHKAJLHOIO NepemelleHnss S° paBHa:

»

S0=8% 4 8 4+

n
$oT— 2 Aghy=0,016.160 + 0,02-280 = 2,56 + 5,6 = 8,16 cw.
f=n]
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Puc. 6.10. K bmnemka

onpenee- AnaHupolxu P —
HHI0 mnapa- ommemsg nﬂﬁa;]b PENTIAN nona
8or pyndamen: | D e
METPOB OC- i M nodbana
HOBaHHA + = Pl -357’: .
) v
il | [afevg,
cnoal e { [ a
- ~r
H
d
2 Ty x
Caoi 2 :'\ll n:‘ P,/ |
<

8§0=8,164 1,854 3,55 = 13,56 cM.

KoapduuueHT xecTkocT ocHoBanuss CT paBeH:

1
1,1[0,006 (1,45-0,517 —0) -}

1
+ 0,008 (1,51-1,045 — 1,45-0,517)]

; g

82,

Jlas ocTaJpHBHIX TOYeK KOHTakTa BeauuuHH S° u C, BH-
ypcaAsioTea ananoruuno, [Tapamerpul ocnosanus S° u C npu-
BefleHH B Taba. 6.14.

BennunHa p)m npuHsta pasBHOi 700 Kr/oM.

PaccmaTpuBaeTcsi BapHAHT HCKPUBJEHHS OCHOBAHHS IO
¢dopMe «CHMMETPHYHLIA MPOTHG».

[eoMeTpHYeCKHe M XKECTKOCTHHiE XapaKTepHCTHKH 3Jie-
MEHTOB 3HaHHUf:

| — nanuHa 3JaHHs;
k — upcno 3raxei;
{ — 4YHCAO NPORONBHHIX CTEH;

Ag — BHICOTa LOKOJBHO-(YHAAMeHTHOH 9acTH 34 aHUT,;
h — BBICOTA 3Taxa;
ai,j — NOJATJUBOCTb PAaCUeTHOro mosica i, j MpH CXATHH
(pacTakenuu);
GFBepT _ B .
. CABHTOBBIE KECTKOCTH ILOKOJBHO-OYHOAMEHT
HOI 4YacCTH H BCeX 3TaxKcH 31aHHA;
GF;;{" — cymMmapHBle CIOBHTOBHlE  JKECTKOCTH moliepeu-
HBHIX CTeH KaxJIoro 3Taxa 3JaHHsd.
BesinumMubsl 3THX XapaKTePUCTHK NPUHATH N0 mpUMepy
pacuyera 6.1.
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Ta6bauuna 69

Koadduunents pacnpeieneHnss ycuaufi no BbCOTe B

r) (j=
A“ (i=1)

HapyXHoOft cTeme

a, | X10-* a d,  X10-2 r=1
1 1
| b | |y
2 3 4 [ 6 | 7 I 8 9
0,2136 0,2052 ' 0,0453 0,6800 — — 2,0602
0,4476 0,43 l 1,5416 2,9566 1,8256 3,0073 0,7808
1,041 1 I' 2,2032 4,1924 11,395 —6,9736 0,5098
—0,2773X
1,0622 1,0108 2,2032 4,2032 16,5999 —27,447 X 10-2 0,4386
1,0522 1,0108 2,2032 3,8738 15,259 —50,669 0,411
0,7088 (,6809 2,2032 3,4477 12,891 —199,21 0,3460
0,6092 0,5852 — - - 17,063 —




Ilpodoaxcenue raba. 6.9

(r)

ry .
Koaddunnentsl pacnpefencHus ycramfi mo BnlicoTe HapyxHoft crenm A/ (j=1)

161

r=2 r=3
3
I Y T I O TR T R IR S B W I I
10 11 12 13 14 15 16 17 18 19
{
0,7087 | — — 1,8101 0,8967 — —_ 1,2588
|
3,9336 2,6023 3,8132 0,5066 10,3317 9,0795 10,478 0,1482
5,5888 20,984 —13,838 ? 0,3015 14,7326 151,21 — 132,87 ° 0,077
o o
5,5996 30,273 —74,826 § 0,263 14,7433 216,19 —1949,6 % 0,0721
w0 N
o o
5,2606 28, 486 —135,39 | 0,2526 14,4134 211,48 —2951,3 0,0716
4,8441 25,063 —731,07 0,2239 13,988 201,15 —43275 0,0687
— — 30,647 — - - 215,98 —




261

Ta6nuuya 6.10

KoaddanseBTH pacrnpefesieHER YCHIHR MO BHICOTE BHYTPEHHeR CTeHH A}E)

(j=2)
d %2 ap 4 r=1
N R I R T

1 2 3 4 5 6 7 8 9

0 0,2136 0,2281 0,0485 (09576 — — 1,6775

1 0,633 0,6758 1,6023 3,4419 2,8393 4,6033 0,7649
2 0,9352 1 1,6023 3,7661 11,963 —9,7335 0,5858

—0,2603

3 0,9352 1 1,6023 3,7661 13,184 —33,826 %( 10~2X 0,5285
4 0,9352 1 1,6023 3,5685 12,421 —39,337 0,4914
5 0,7457 0,7974 1,6023 3,3598 11,337 —136,81 0,3884
6 0,7457 0,7974 - — - 15,494 —




€61

IIpodosnente Taba. 6.10

(r) (=2
Kosddnusentsl pacopeaeneHus YCHIRNA 00 BbicoTe BHyTpeHHel crenm A2
r=2 \ r=3
3 ] L A I Y ’ 3y Ly B e AP
10 I 11 12 13 14 15 16 17 18 19
0,9918 ) — ( — 1,431 ' 1,2158 — — 0,9732
4,5723 ! 4,0781 I 58763 0,4881 f 11,975 14,102 16,124 0,1369
4,8065 21,383 —18,977 o 0,3516 12,299 146,27, —172,22 2 0,0027
L L
4,8965 22,976 —88,841 § 0,3209 12,299 150,26 —2104 § 0,0889
n a
1=y =
4,6939 21,984 —95,619 0,3066 12,096 147,77 —1749,7 l 0,0883
4,4912 ) 20,445 —447,76 0,2577 11,894 143,23 —21375 0,0827
- ' — 95,734 — — - 155,92 -




¥61

Tabauua 6.11

KosdpuuueHTsl pacnpefieieRHA YCHAHR 1O BLICOTE HAPYKHOR CTEHB

A ﬁ’g (i=3)
43 ;1'3 d;3 r=1
1 1
niy) Ly By ol ALy
2 3 4 5 6 7 8 9
0,2136 ( 0, 1154 0,0841 0,7198 — —_ 1,7314
1,0318 0,5575 9,0817 6,6164 4,4516 5,8219 0,3251
1,8506 1 ' 6,2849 5,4994 39,386 —23,761 0,2727
0,3061.10-3
1,8478 (,9985 ’ 6,2849 5,4980 29,239 —126,2 0,2622
1,8478 (,9985 ! 4,6560 5,2032 27,61 —130,12 0,2565
1,3024 , 0,7038 ( 3,8396 48113 ! 24,539 , —691,11 0,2273
I
1,1226 ’ 0,6066 ‘ —_— _ ' —_ ' 30,046 —_




I1podosaenue Taba. 6.11

Kosbdanuentn pacnpeleneHHss YCHAMA 1O BRICOTe HAaPYXHOR CTEHH Af.g) (j=3)

g6l

r=2 l r=3
2 2 2 2 3 3 3
' D Ly ’ 5 e | ap l ¥ 59 o] ag
10 11 ’ 12 13 14 I 15 16 17 18 19
0,7498 — ‘ — 1,5676 , 0,9461 —_ — 1,1565
9,8541 7,0777 8,478 0,198 ? 31,056 , 21,071 30,6680 0.0516
7,74 75271 —54,032 T 0,1641 22,413 ( 695,06 —650,62 © 0,045
s 5
7,7385 58,899 —41,07 | § | 0159 22,411 501,3 —14522 | 3 | 00448
- =
e 1
7,4438 56,607 —395,35 l 0,1577 29,112 494,66 —10735 0,0447
7,0619 51,998 —3008,2 0,1452 21,725 479,98 —240126 0,0435
— — 59,742 — —_ — 502,37 —




Tabarpa 6.12

961

Kosdbdunuentn pacnpenenecnus ycumzﬁ) no BHCOTe AnA 3XaBnll B OenoM
A[r
a, a, d, r=1
1 I L
M(fl) Lf-” Bf,l) B(1) Af-l)
2 3 4 5 6 7 8 9
0,0712 0,1830 0,0183 0,7687 —_ —_ 1,8879
0,200 0,5371 0,723 3,4528 2,3657 3,7664 07018
0,3891 1 0,8083 4,1449 13,312 —9,0369 0,4962
0,3905 1,0036 0,8083 4,1485 16,188 —3511 (0,2123-1072 | 4404
0,3905 1,0036 0,7008 3,8751 15,069 —51,068 0,4144
0,2841 0,7301 0,6351 3,5351 13,166 —198,37 0,3439
0,2582 0,6636 —_ —_ _— 17,446 —




ITpodoaxcenue Taba. 6.12

r
Kosdpdunnentn pacnpeneaenns ycuamit no BLlcOTe NS 3RaHull B NesoM A,( )

L61

r=2 r=3
7\'}2) Lf-2) B‘(_2) e(2) A‘(,2) 7»}3) L§3) 32_3) e(3) Al(_3)
10 11 12 13 14 15 16 17 18 19
0,7998 —_— — 1,6432 1,0031 — — 1,1382
4,675 3,4538 4,8856 0,4467 12,708 12,4592 14,094 0,126
55158 24,808 —18,251 - 0,2948 14,491 183,16 —179,54 ? 0,0768
5 =
5,5194 29,437 —97,254 % 0,2656 14,495 209,04 —2589,9 % 0,0733
x =
o =3
5,2459 27,947 —134,16 | 0,265 14,221 205,13 —2839,7 l 0,0729
4,9059 25,203 —714,63 0,2242 13,881 196,88 —40952 0,0696
— —_ 30,859 — —_ —_ 211,54 —




n
SY = 2 a; Pg, ; bz = 0,006-0,0018 [200 + 0,5 (160 — 0] 160 +
i=]

+0.008-0,0018 [200 |- 0,5 (440 — 160) | 280 = 0,48 -+ 1,37 == 1,85 cM.
n

ST = Mg X (1 =) oy (ky ky—hy,_ Ryy).
=l
H 440
[To raba. 2.9 npu b= 200 = 2 2M=1,1.
[Tockonbky TOYKa «KOHTAKTa» NMOA CEPeAHHOH 3MaHHS
HAXOLHUTCS B MeCTe NepecevyeHHs] NMPOJAOJBHOrO W monepey-
Horo (yHAaMeHTOB, TO KO3(pPHUHEHTH R; TPHHHMAIOTCS
pPaBHBIMH Ry; M HaxoAsTcs no Taba. 2.11:
LAsi KDPOBJH TNIEPBOTO CJOSl k, =0;

160
Aas8 NOoAOLWIBLI NGPBOrO CJOSAA MpH 2712 200 ky =
=0,517;
AJisi KPOBJH BTOpPOro cJjaos k, =0,517; 440
4
AJsd TOAOIUBbI BTOPOIro CJios [pH %:W/Q:l,()‘ﬁ.

Kosdduunenrn &y mas cyrauskoB (u = 0,35) Haxo-
gatcs no taba. 2.10:

JAJs KPOBJIH MNepBOro caost kuo=0;

IJ1s TOAOIUBLI MePBOro cJaos Ry, = 1,45;

Ta6auua 6.13

JKeCTKOCTHBIE XapaKTePHCTHKH SHanHsA
(r)

(r)

Crena § EI" ", krc.cm?-104 ' GF "' ,kre-10°
r=1 r=2 r=3 l r=1 I r=2 I r=3
i=l1 0,507 0,3961 | 0,2613 | 0,5501 | 0,4686) 0,351

j=2 0,5468 | 0,4089 | 0,2415 | 0,6288 | 0,5312( 0,376
i=3 0,1964 | 0,1292 | 0,1195 | 0,2451 | 0,2113| 0,1704
3naune 1,2502 | 0,9342 | 0,6223 | 1,424 1,2111| 0,8975

Tab6anna 6.14

IMapameTpsl OCHOBaHHSA

m s‘},,,,. oM | c’j',m. Krc/em?
=13 | j=2 | j=13 | =2
1 5,5 9.5 i 150 110
2 7,2 12,1 130 95
3 8 13,55 120 82
4 7,2 12,1 130 95
5 55 9,6 150 110
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AN KPOBJH BTOporo cJjosi Ry =1,45;
JJ151 IOAOLIBbI BTOPOro ¢osi By o=1,51.

59 =1,1-580[0,5-0,006 (1,45-0,517 — 0) -+
+0,5-0,008 (1,511,045 — 1,45-0,517)] = 3,55 cm.

Haepyska na 30anue

Hanpyska Ha 3laHHe onpenensieTcs Ha ypOoBHE 1H3a mno-
LOWBLl (yHAAMeHTa MO PeKOMeHAALUHMAM IJ. 3 HACTOSUero
t

PykoBoactBa; ¢ = ?::1 qr.
= 355 -+ 580 + 355 = 1290 krc/cM (cm, npumep 6.1).
Botuucaenue kosppuyuentos Al u A

Kospduunentst Af7) u A" uiuncasiones no gopmyJiam
(6.40)—(6.46) 1 npuBeneHsl B Taba. 6.9—6.12.

3Hayenus Ko3()(HUHEHTOB @r, HCIIOJb3YEMBIX B 3THX
rabnuuax, pasHbl: @, = 10,8215; @ = 17,7473; ¢;=
= 63,1014.

Onpedesenue npusedeHnvix wecTkocrell 30aHUA

INpusenennbie uarubusie FIM) u caBurosble GF) xecTKo-
CTU A/ BCEro 3/aHUSl M KaXKJIO# NMPOMOJbHONH CTEHBI BbIYH-
casitoress no popmysnam (6.18) u (6.19); (6.60) u (6.61) w
npuBeleHn B Taba. 6.13.

Onpedenenue 0606uenHbLx nepemewjeHull U ycurui
8 30anuu
[To popmynam (6.63) n (6.64) BbIUHCAAOTCH NPHBEOEH-
Hble XapaKTePHCTHKH OCHOBaHHS:
1 = 150 + 110 + 150 = 410 Krc/cm?;
Co = 130 + 95 -+ 130 = 355 xrc/cm?;
cg == 120 4 82 + 120 = 322 xrc/cm?;
2.150.5,56 + 110.9,5

S0— = 6,57 cM;
Si 410 12f o
_ .130. 12,1
59— 2.130.7,2 + 95-12 — 8,50 cm;
355
. . . 5
s = 2.120-8 -} 82.13,56 0.4l em.
322
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fTo (popmyn am (6.70)—(6.73)

HAaX0AATCA  KOYPHULHCHTL!

T= o =1,0818:105 2= 1,6646.10% 74 =1,1333.10%
1,1333. 1012
(M 222229 7 5 9065 102
E 1,2502- 1014 ’
1,1333.1012
@) o 2 . 1.8211.107%
E 0,6223- 1014 '
. 8
py . L0640 100 e 103,
1,4240- 100
1,0646-1C8
@) 118621073
F 0,8975- 109 1 1862-107%

- e (26
a, = 1,4142.355 '[355 (? 0,9065- 102 +2-0,7476.10—3)—6] -

= 1922;

21 " s
0.13=2355[355< ]0—-?1,8211'10 4 1,1862- 10 )—flﬁ =
= 18 462;

28 9 _a
Gy | = 410 [322 (—9- 0,9065-102 - 4.0,7476- 10 )+ 12| = 9038;
12 —2 —3)_ .
Ty, =410 (322 o — — 162111077 —2-1,1862-107%) — 20 | -
= —585];
— 1290 4- 410 -+ 6,57
= = 3,0881;
& 1290 3,0881
_ 1290 + 355-8,51 ‘
€y = 1990 = 3,3419;
1290 - 322.9,41
S =3,3488;
ed 1290 ) ?
- 5
A = 2.355 (3,34]9—£— 3,0881);474;

= 3
hy = 410 (3,3561 — —4%— 3,0881> = 382:

382.18462 — 474 (— 5851)
184629038 — 1922 (— 5851)
4749038 — 3821922
T 18462-9038 — 1922 (— 5851)

Kul

=0,0519¢

K§=! = 0,0199;
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g — 1290 [(lz_i 410-1,8211-10—2) 0,0199 +
1,0318.103-410 16

-}3,0881 | = 1,0060-1072,
[To ¢popmynam (6.55)—(6.69) naxoaarca nepemeleHus
3naHugs Wy

290-3
= W5 =1,0318-10 ( 129

— = 1,8211-1072.0,0199
1,0318.10%-16 +
-+ 1,0060-10”2) — 10,47 cm;

1290

=W, = 1,0318-1(8 { ——M8M8M8 —
=5 { 1,0318- 108

% »
[0,707 (T 0,9065-10~2 +
+2-0,7476-1o—3) 0,0519+(l—16 1,8211-1072 4

+ 1,1862-10"3) 0,0199]+ 1,0060.10—2}= 11,75 cm;

1290 28
W, = 1,0318.10% 0,9065. 102
3 { 1,0318-1¢3 [( 9 +

o 5
F4-0,7476- 10—3) 0,0519— (E 1,8211- 10—2+2-1,1862-10~3) 0,0199]-1-

41, 0060.10*2}= 12,26 cm.

M3 cpapHeHus nepemelleHHi Wm H S,m BHIlHO 910 non
BHYTPeHHC crenon amannn Wp << S22; Wi << Sh3; Wi <

52 4 , @ B TOYKaxX Ha Kpasix 3llaHHs NOJ HapYXHbIMH CTe-
HaMH

PP 700
s‘}'m + C,"m =55+ 5 =10,17cM, T. e Wy =10,47 cm >
> 10,17 cwm,

CJI'EI{OB&TCJ]L)HO; BeTHYHHL C B 3THX TOUKax caenyer npH-

HATbL pPaBlbIMHU:
€p,9= €y 3=C94=0;

700 .
€L 1=¢€,3=C5,=C5 3= m‘ = 140 xrc/cm?,
C yYeroM 3THX Be/HYHH BBIYHCJSIOTCH HOBBlE NMpHBeJeHHBIE
=2
XapaKTepHCTHKH OCHOBAHHA H K03 (uuHeHTH K7
¢y = 140 4- 110 4 140 = 390 xrc/cm?;

¢y = 130 4 0 + 130 = 260 xrc/cm?;
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g = 120 4 0 4 120 = 240 xrc/cm®;
. 140. 0-9
o 2140-55 411095 oo
390
— 2-130.7,2
S ==
2 260

o0 _ 2.120.8
377 9240

=7,2 cM.

= 8 cMm;

Ty = 1,4142.260 [260(—0 9065- 102 -} 2.0,7476- 10*—3) 6]=440;

51.3=?-260[26 ( ?1 ,8211.10—2 4+ 1,1862. 10—3)+ mJ:

= 1233;

28
| = 390 [240(? 0,9065-10™2 + 4.0,7476. 10—3) + 12] = 7600;

_ 12 1
=390 | 240 (~-'— 8211.1072—92.1,1862-1073} — 20| =
ay 4 [ 295" o 1,821 ) l ) ]
— —— 5994
- 1290 + 390.6,63
e, = — 3,0044;
1290
_ 1290 + 260.7,2
5 = == 5 .
> 1290 2.4512
1290 + 240-8
— — 2 4884:
s 1290 2,

— 260
A = 2.260 (2,4512 ——39—0- 3,0044) = 233:

Ay — 390 [2,4884 240 30044)—249-
2 ( 390 oo

249-12 333 — 233 (— 5994
K4=2 = 2 209 (— 5994) = 0,0466;
12 3337600 — 370 (— 5994)

Ku=2 _ 233.7600 — 249440 0 0173
3 12 333.7600 — 370 (— 5994) ‘ ‘

o= 1290 [(12—*3— 39J-1 8211-10—2) 0,0173 +
1,0318.10%-390 6 ' ’

+3,0044]: 1,0223.1072;

1299 3
W, == Ws = 1,(318.103 1,8211-1072.0 0173
e e [ 1,0318.108 16 *
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+ 1,0223.10—2] = 10,62 cwm;

1290

— _ . 3 _—
Wy =W, = 1,0318.10 { 0318.10°

[0,707 (%6— 0,9065- 107 4
\ 1
+2.0,7476. 10—3) 0,0466 1 (-1? 1,8211-107241,1862- 10—3) 0,0173] +
+ 1.0223-10—2}= 11,78 cm;

1290 28
- 403 § ————— {{ == 0,9065.102
Ws = 1,0318-10 { 0318 10% [( 9 5.1072 +

. 5 :
+—40,7476-10"3) 0,0466—(—1? 1,8211-lo—2+2.1,1862.1o—3} X
X 0,0173] + 1,0223-10—2} = 12,24 om,

B roukax moj KpasiMH HapyXHBIX CTeli:

\'lp 700
m+ o =5,5 —-}»'—140 = 10,5 om;

Wy = 10,62 cM > 10,5 cmM.

B aTux Toykax 3anaiorcs:
Cim= L == 136 xrc/cMm, M pacyeT mOBTOpAEeTCA;
' 10,62 — 5,5
= 136 - 110 -} 136 = 382 krc/cm?;
Cz = 260 xre/em?;
“c3 = 240 xrc/cm?;
<0 _ 2:136:5,5+1109.5

| = = 6,60 cM;
382
38:7,2 cM;
S =8,2 cm.

_ 6
@, = 1,4142.260 [260 (2T 0,9065-10—2+2-0,7476-10‘3) — 5] -

== 440;
12

o, 5= 2-260 [260 (382

— 182111072+ 1,1862-10'"3)+ 16]-:
= 12 420;
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—~ 8
@, =352 [240 (% 0,9065- 107 + 4.0,7476. 10"3) -+ 12] — 7444

- 12 1
—= 38 (——_— 1,8211'10‘2-—2‘1,186210“3)—20]=
a, ;= 382 [240 382 >
= — 5812;
G = 1290 - 382-6,65 — 2.9602:
1290
eq = 2,4512;
es = 2,4884;
- 260
=2.260 [2,4512 — —— 2,9692 | = 224;
M=22 ( 389 ) 2
- 240
= 382 {2,4884 — —— 2,9692 | = 238;
A 2( ’ 382 ) ]
38.12 420 — 224 (— 5812

12 420.7444 — 440 (— 5812)

: — 23844
Ki=3 = 224 7444 — 208440 o
1242.7444 — 440 (— 5812)

K{=3 — Ky=2 0,0448 — 0,0466 o 005
= = 0,039 < 0,05;
Ki=? 0,0466
K4=3 — K4=2 0,0165 —0,0173 0 05
= = 0,046 < ,0;
K§=? 0,0173
CanepoBatenvno, K; = 0,0448; Kg = 0,0165.
1290 3
= 12 — —— 382-1,8211-1072} 0,0165
A= 0318.105-382 [( 16 | ) T

+ 2.9692] = 1,0295-10~2;

1290 3
1,0318-103 16

Wy — W, = 1,0318.10° [ 1,8211-1072.0,0165 -

4- 1,0295.10—2] =~ 10,7 cm;

26
0,707 (3 0,9065.10~? 4

Y

Wy = W, = 1,0318.10° [

1290
1,6318.102 [

1
-+ 2.0,7476- 10—3) 0,0448-+ (TE 1,821-1072 + 1,1862. 10—3) 0,0165]—!—
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+1,0295-10—2}=11,s cM;

120 /28 —2 -3
W,—l,03l8~10‘{ 0318108 [(9 0,9065- 102 -+ 40,7476-103x

x 0,0448)—(% 1,8211.10—2+2-1,1862.10—3)0,01651 +
+ 1,0295-10-2}= 12,25 cm.

O6o6uennste H3rubaone MOMEHTH B 3ZaHHH BBIYH-
casiotess no Gopmyaam (6.93) u npusenensl B Taba: 6.15.
O6o6uieHHble Nepepe3LIBAlOLIHe CUAH B 3JaHHH BHIYH-
casiorea no ¢opmyaam (6.93) u npusegens B Taba. 6.15.

PacnpesenenHbie yCHAHS coBHra Rj,m omnpegneasiorcs
no ¢opmynam (6.97) — (6.101) u paBuH:
B NepBoM MexO0aJOYHOM IPOMEXYTKe
’ . 0,351-10°
R| | = R| 5=136 (10,7 — 5,5) —355 — 1290-12 ————
=Rl ( ) — 365 — 1290-12 ~ o X
X 0,0165 = 252,3 krc/em,
. . 0,6501-10°
Ry o == =130 (11,8 — - 1 _—
o= Rj , (11,8—17,2) 355—290(4,2426 T 4200100 %
0,3510- 10°

0,0448 — 16
x5 0,8975- 109

0,0165) = 281,6 Kro/cm;

’ 0,5601. 100
=120 —8) — »

Ry ;=120 (12,25 —8) — 355 — 1290 ( 12 1,4240. 10°

0,3510-10°

+ 20 W 0,0165) = 256 Krc/cM;

BO BTOPOM Mex6asounoM npoMexyrke (onpenensercs
MO0 BTOPOH HAPYXHOH cTeHe):
0,1704.10®

o 1= Ry s =136 (10,7 —5,5) — 355 — .
Ry = Ry 5 ( ) 1290- 12 0.8975. 108

% 0,0165 = 303,7 krc/cm;
0,2451. 109

Ry o= R, , =130 (11,8 —7,2) — 355 — D
2= Rp.4 ( ) 5 1290(4,2426 VYR

0,1704-1G¢
0,8975. 18

x 0,0448 — 16 0,0[65) = 265,5 Krc/cm;

’ 0,2451-10°
Ry n =120 (12,25 —8) — — 1290 [ — AL
2.3 ) — 355 29 ( 12 14240, 10° x
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0,1704. 10®
0,7975- 1¢®
Onpedesenue pacueTHuIX YcUAUL 8 KOHCTPYKTUBHBLY
3NeMeHTaX 30aHUR

IIponosbHble YCHIHSA B PACHETHBIX N0SCaX HAXOAATCH NO
dopmynam (6.105) u (6.106) u npusenmennt B Tabn. 6.17—
6.19.

x 0,0448 - 20 )= 192,3 krc/cwM,

TopHu3oHTa/NbHble TOrOHHbIE COBHIalollHe YCHJIHA OMpe-
neasiores mo ¢gopmyaam (6.107) w (6.108) u mnpuBeseHnl
B Taba. 6.20—6.22.

FopH3oHTaNbHElE COBHTAlONINe YCHJIHS B NPOCTEHKax
BblUNCAsIIOTCS no ¢opmyse (6.109).

Hanpumep, ropu3oHTajbHOE CHBHUMOBOE YCHJHE B TPO-
CTEeHKax BTOPOro 3Taxa paBHO:

T2,1,2 = 32,49.300 = 9,75- 103 xrc.

BepTuka/jbHble CABHI2IOLIHE YCHAHS B MOSACAX BHIYHC/ISA-
torcst no ¢opmyae (6.110):

Hanpumep, BepTHKaabHBE CHBHIaIOLINe YCHJINS B pac-
yerHoM nosice 3,1 paBHH:

— 1
Q,1,2= 7 (32,49 4 28,67) 300 =9,17-10% xrc.

Hsrubaomue MOMEHTH B PaCUeTHHX MOficax 3JAaHHA Ol
peneasiorcst no dopmynam (6.111)—(6.114).

Hanpumep, usru6aiomuii MOMeHT B DPacCyeTHOM IOsiCe
3,1 B cewenuu ¢ koopauHaroit x = 0,5/ (msrubnas xKect-

koctb mnosica E /3 =1,63.10 kre-cM?. papen:
M = 2.1290-1,0646. 1C¢ (——2—— 0,0448 —
8137 ’ 1,2502. 1014

1

c— () L1012 = - 108 CM = 2 oM}
0.6223. 1018 ,0165) 1,63 20,2 Krc.cm = 20,2 TC-M;
Ycuaus caBura B nonepeyHoll CTeHe OMpPeAeNAIOTCH 110
dopmynam (6.115) u (6.116) u paBHB AN BTOPOro 3Taxa
B cedyeHHH ¢ Koopauuartoit 0,25/:
B TNepBOM Mex0asJouHOM TNpPOMEKYTKe

2,0280- 107
= 281,56 ————— 300 = .
Ry 1,2 1, 168, 4865, 107 1016 krc;
BO BTOPOM MeKGaJOuHOM NMPOMERYTKE
2,1666- 107
Rz_z_z == 265,5 300 = 1018 krc.

169,5540- 107
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Tabanun

a 6.15

B eJIJMYHRE B3rAbGaI0NIEX MOMEHTOB B 3XaHHR, TC'M
O6oanaue- =0 =l
HHe _ -
MOMEHTa M0 §{=( M éﬂ: " mt" é\d:
M = N\ M r = M r = \ M(f) M
r=1 r=2 r=3 Z r=I\ r=2 r=3 Z r=1 r=2 r=3 z
r=1 r=\ r=1
M, 0 870 0 226,5 1096,5 (2461,0) 0 [(—453,2{ 2007,8 | 870 0 226,5 1096,5 0
Mim 0 352,8) O 95,1 447,9 | 997,9] 0 [—190,3] 807,6 | 352,8 O 95,1| 447,7 0
My, 0 380,5| O 87,9 468.,4 (1076,4) O |—175,9] 900,5 87,9 O 87,9 468.,4 0
Msm 0 136,7) O 43,5 180,2 | 386,7, 0 [—87,0 299.7 43,5/ © 43,5) 180,2 0
Tabauuya 6.16
BeHunsH Nonepeysmx CHA B 3jaA¥fA, TC
O603unave- Em:_(l)= En—o= 0% Sy =03 g7 g’”z -
epeutoft ~ -
noncsgzo Q(’) 3Q= Q(,) 3Q= Q(,) g:
Q =\ ot —l= ¥$ q(n =V ot}
r=1 r=2 r=3 z r=1 r==2 r=2 2 r==| r=2 r=3
r=1 r=1 f=l
Qm 0 | 253 0 |—44 209 0 0 0 0 —253 | 0 | 44 —209 0
Qim 0 97,7 0 |—17.2 80,5 0 0 0 0 —97,7 0 17.2 —80,5 0
om 0 111,77 0 [—18,4 93,3 0 0 0 0 -7l 0 18,4 | —93,3 0
3m 0 43.6f 0 1—8.4 35,2 0 0 0 0 —43.6] 0O 8.4 —35.2 0




80¢

Ta6aunma 6.17

I[IponoabHEE YCHAHA B DaCYeTHBHX NOAcCaXx B HapyxkHOA cTeme j=I1, Tc
E._,= — - - E =
. m; }) §m=2_0.25 gm=3—0.5 §m= 4--0,75 m—=5l
E N. = - N., = N. =
L gy W S |
BE i = $ N » = ¥ N = ¥ N T
§§ r=1 r=2 r=3 ; # r=1 r=2 r=3 r_zl 4 r=1 r=2| r=3 r;l" i
N 0 49,55 0 20,93 70,48 | 140,14 0 —41,89 98,25 49 55 20,93 70,48
01 ; 0 0
48,18 20,53 68,71 | 135,98 —41,07 94,91 48,18 20,53) 68,71
N, o |=30.77| o | —18,47 | —49,24 | —87,04 | , | 436,96 | —50,08 | —30,77 0 —18,47) —49,24 |
1
—30,20 —18,25 | —48,45 | —85,43 36,562 | —48,91 | —30,20 —18,25) —48,45
Nay 0 —6,52 0 —1,18 | —7,70 | —18,43 0 2,37 | —16,06 | —6,52 0 —1,18 | —7,70 o
—5,24 —0,89 | —6,13 | —14,81 1,78 | —13,03 | —5,24 —0,89 | —6,13
Ny, 0 —1,71 0 —0,08 [ —1,79 | —4,84 0 0,16 | —4,68 [ —1,71 0 —0,08 | —1,79 o
—1,42 —0,06 | —1,48 | —4,02 0,13 —3,89 | —1,42 —0,06 | —1,48
Na| © —0,66 | o | —0.01 |—0,67 | —1,88 |, 0,02 | —1,8 |—0,66 | |—0,01—0.67 o
—0,66 —0,01 —0,67 | —1,87 0,01 | —1,86 | —0,66 —0,01 | —0,67
Ng| o [ZL56|o|=0.05 |—1,61 |—4.42 |, 0,10 | —4,32 | —1,5 |, |—=0,05|—1,61 0
—1,80 —0,06 [ —1,86 | —5,08 0,12 | —4,96 | —1,80 —0,06 | —1,86
Ng | 0 [=8:32|¢ (=114 | =9.46 | —23,54 | 2,28 | —21,26 | —8,32 |, |—1,14 | —9,46 0
—8,76 —1,20 |} —9,96 | —24,77 2,51 22,26 | —8,76 —1,20 | —9,96

[TpuMeuanne B urcautene — no xoadpdunnenty A f; ), B 3Hamenare zie — o Ko3bduuHenHTY A}’ )
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TaG6anua 6.18

TiposionbAKe YCHAMA B PacieTHHX mosficaX BHYTpemmed cremh J=2, 7t

. 5:::1 =025 t g5 8, =075 Em:5=

- N,g= N. =

~fg N $ N s

§§ Nig -_—.2 N =2N},§) =2N(’) Nia

oS r=l Ir=2 r=3 - r=\ r=2l Py r=I1 r=2 r=3 —

Nos 0 44 69 0 10,86 55,656 | 126,42 0 —21,73 | 104,69 44,69 0 10,86 55,55 0
51,85 18,97 70,82 | 146,68 —37,96 108,72 51,85 18,97 70,82

Nyz 0 —24,31 0 —9,31 | —33,62 | —68,78 0 18,63 | —50,15 | —24,31 0 —9,31 | —33,62 0
32,58 -—16,87 | —49,45 | —92,16 33,76 | —58,4 32,58 —16,84] —49,45

N | o |=AT7| o =082 | =828 | <185 || 1081247 |47 | |=082| =529 |
—5,65 —0,82 | —6,47 | —15,97 1,64 | —14,33 | —5,65 —0,82 | —6,47

N | o |=1S8|o| =008 | —187 | 432 || _008) 424 | 188 | )0.00) 18T |
—1,53 —0,06 | —1,59 | —4,33 0,12 | —4.,21 | —1,53 —0,06 | —1,59

N 0 —0,99 0 —0,01 | —1 —2,8 0 0,01 { —2,79 | —0,99 0 —0,01 | —1 0
—0,71 —0,01 —0,72 | —2,02 0,01 | —2,01 | —0,71 —0,01 | —0,72

| o |22 o] 2008 | =28 |7 |ol onp| T |27 |o]-006|-28 |
—1,94 —0,06 | —1,99 | —5,48 0,11 | —5,37 | —1,94 —0,05 | —1,99

Ngo 0 —10,34 0 —0,92 | —11,26 | —29,27 0 1,85 | —27,42 | —10,34 0 —0,92 | —11,26 0
—9,44 —1,16 | —10,6 | —26,72 2,32 1 —24,4 | —9,44 —1,16 | —10,6

Mpumeyanae B uncaurese — no xoaddunuenry A , , B 3HaMeHaTene — N0 KoapHUHEHTY A‘ )
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Ta6awua 6.19

INpomonbHble YCHANA B PACYeTHHIX NoscaX HapyxHO# cTenm j=3, Tc
E _ _ _ .
i} m=1 1 5 e g=0:25 By =05 by =075 m=5
E Ng= | Nooe N
.|, | vy N v vy R
s .
] i3 — N(f) = N7 - N(ri i3
§ ; ' r=2‘ r=3 Z r=1 r=2 r=3 rgl 3 r=1 r==2| r=3 2
| o | 2845 o | _10.62| 34,07 | 66,35) | —21,24| 45,11 | 23,45|| 10,69 34.07|
18,63 9,39 | 92802 527 —18,77| 33,93| 18,63 9,39 928,02
Ny | 0 |Z19.08] | 10,14 | —29,19 | —53,80 | o | 20,29 | —33.6 | —19.05 | |—10,14/ —29.19 |
—11,7 —8.35 | —2u,05 | —33,11 16,69 | —16,42 | —11,7 —8,35 | —20.05
Ny | 0 |07 | =008 | 0,77 | —2 0 0,12 [ —1,88 [ —0,71 |, {—0,06 | —0,77 0
—2.03 —0,41 | —2,44 | —5,74 0,81 | —4,93 | —2,03 0,41 | —2,44
Ny | 0 |0 || =001 | 0,15 | —0.41 |4 0 —0,41 | —9,14 | |=0,0t | —0,15 0
2 .55 0,63 | —0,58 | —1,56 0,06 { —1,5 | —0.55 0,03 | —0,58
No | o |Z297 1| 0 —0,07 0,22 |, 0 —0.22 | —0,07 || 0 —0,07 0
—0,%6 0 —0,26 | —0,72 0,061 | —0,71 | —9,26 0 —0.,26
Ny | 0 |04 [o| =001 | =041 =112 g 0,031 —1,09 | —0,4 | |=0,01| 0,41 0
—0,7 —0.03 | —0,73 | —1,97 0,656 —1,92 | —0.,7 —0,03 | —0,73
N | 0 |Z38 o] =04 |48 | =871 |, 6,8 7,91 | —3,08 | (=04 | —3.48 0
—3.39 —0,57 | —3,96 | —9.6 1,15| —8,45 | —3.39 —0.57 | —3,96

IMpumeyanne B uncaurene —no ko3apRUOHEHTY Aln ; f » B 3HaMeHaTeJe — 10 Koa(pduunenty A }’ 3




Tabanwumwa 6.20

~8

g CapHramouiHe ycHJIHs B HapyxHOR cTeHe j=1, Krc/cM
2 E 'émil—*- 8,y g=0+25 E,_,,(_)__§= By =007 E,=!
: | = = |
-
% T¢" gil = ' T, gn = '
& T; , T; / T;
g £l =S‘T.(r) i A\ () il
§ r=1\ r=2 r=3 r‘:‘l a1 r=1 r=2 r=3 ; 2
T(’n 0 137,2 0 —37,86 99,34 0 —137,2 0 37,86 —99,34 0
133,14 —37,12 96,02 —133,14 37,12 —96,02
T;l 0 52 0 —4,46 47,54 0 —52,6 0 4,46 —47,54 0
49,49 —4,11 45,38 —49 .49 4,11 —45,38
T;l 0 33,95 0 —2,32 31,63 0 —33,95 0 2,32 —31,63 0
34,99 —2,5 32,49 —34,99 2,5 —32,49
T;l 0 29,3 0 —2,17 27,13 0 —29,3 0 2,17 —27,13 0
31,06 —2,39 28,67 —-31,06 2,39 —98,67
T;l 0 27,38 0 —2,15 25,23 0 —27,38 0 2,15 —25,23 0
29,22 —2,38 26,84 —29,22 2,38 —26,84
Tél 0 23,05 0 —2,06 20,99 0 —23,65 0 2,06 —20,99 0
24,25 —2,27 21,98 —24,25 2,27 —21,98

© [lpumesanue B uncanresre —no kospguuuenty A}7, B 3uamenartene —no xospuuuenty AN,

1
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Ta6auma 621

CIBHraIOIIHe YCHJAHS BO BHYTpeHHell creHe =2, Krcfcum

E £ m:}} = §m= 2=0. 25 E '11___?.35: §m=4=0 , 75 &m:?=
g, : ;
g Tig' Tiz = Tia") Tio=
= ’ r R
g i2 _ ‘() Tig _ t(n | Tiz
.§ r=1 r=2 r=3 a 2 Tez r=1 r=2 r=3 2 Tez
(e} r=| r=1
T'2 0 131,2 0 —21,25 109,95 0 —131,2 0 21,25 —109,9 0
152,21 —39,71 112,5 —152,21 39,71 —112,5
T;Q 0 59,83 0 —3,03 56,8 0 —59,83 0 3,03 —56,8 0
56,58 —4,4 52,18 —56,58 4,4 —5b2,18
T;z 0 45,82 0 —2,02 43,8 0 —45,82 0 2,02 —43,8 0
40,01 —2,68 37,33 —40,01 2,68 —37,33
T;;Q 0 41,33 0 —1,94 40,39 0 —41,33 0 1,94 —40,39 0
35,51 —2,56 32,95 —35,51 2,56 —32,95
T;Q 0 38,44 0 —1,93 36,51 0 —38,44 0 1,93 —36,51 0
33,41 —2,54 30,97 —33,41 2,54 —30,97
27,73 —2,43 25,3 —27,73 2,43 —25,3

Ilpumeuanue B wucautese —no KospoHUHEHTY Af-;) , B 3HaMeHarese — 1o Koaddunnenty ASM).




® [IpuMevanue B uyucautene —no kosd¢uuuenty A
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Ta6banua 622

CasuraiouiHe YCHAHS B HapyXKHOR creHe j=3, Krc/cM

§ m:-}) = § =025 Em:o?f? 8, =075 Em:5=

-

% ' Tp" 73;'3 = 1" Taza =

g Ti3 Yo (r T1"3 N . (r) 7';3

§ r=| r=2 r=3 = r:Al Tis( ! r=1 r=2 r=3 = r—;l Ty

| o | 748 | o | =208 54,29 0 —74,8 o | 2051 | —5420 |
59,41 —18,13 41,28 —59,41 18,13 —41,28

T, | o | 1405 | o | =0 13,14 0 —14,05 | , | 091 | —18,14 |
22,09 2,01 20,08 —22,09 2,01 —20,08

T, | o | ALT| o | —08 10,98 0 —11,18 | , | 0.8 —10.98 | |
15,62 —1,22 14,4 —15,62 1,22 —14,4

T, | o | LS| o | 0.7 10,54 0 —11,8 | o | 079 | —10,5¢ |
13,86 —1,17 12,69 —13,86 1,17 —12,69

7, | o | ALO8| o | —0.79 110,29 0 —11,08 | o1 079 | —102 | g
13,04 1,16 11,88 —13,04 1,16 —11,88

T | 0 | 2821 o | 077 | _9.05 0 —9.8 | o | 07 | 9,05 0
10,82 —1,11 9,71 —10,82 1,11 —9,71

(r)

ij e B 3HaMeHaTteln

e — 1o K03 hHUHEHTY Af-’).
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Ta6arma 623

—~—

CIABHraloUlHe YCHJHS B NePekpuiTHH T jme Kre/cm

§ 8, =025 %,,,:03:': By =075 Em:5=
> , ~r
é 7, “gﬂ = y 7,0 iy = .
& N~ T, - T
g r=1 r= r=3 =r=1 T“(r) ! r=1 r=2 r=3 ='§ Ti l(r) !
?‘;1 4,16 0 —2,43 1,73 0 —4,16 0 2,43 —1,73 0
0,72 0 —0,12 0,6 0 —0,72 0 0,12 —0,6 0
0,2 0 —0,01 0,19 0 —0,2 0 0,01 —0,19 0
0,09 0 —0,001 0,089 0 —0,09 0 0,001 —0,089 0
0,25 0 —0,01 0,24 0 —0,25 0 0,01 —0,24 0
1,21 0 —0,17 1,04 0 —1,21 0 0,17 —1,04 0




CaBuraouiHe yCHaus B NePeKPHITHAX ONpeResioTcs 10
dbopmyse (6.117).

Capuraloiie YoHIHA B HepekpuTHaX Bocax A u B
(npomexyTtok j= 1) npuseaensl g Taba. 6.23.

7. NPOEKTHPOBAHHE 3IAHHH

OCHOBHbBIE NOJIOXEHUSA

7.1. [TpoekTHpOBAaHHe KOHCTPYKUKH MaHENbHBIX MKHJIBIX
31aHU#l AN CTPOHTENbCTBA B OCOOBLIX TIPYHTOBLIX YCJIOBHSIX
IOJIXKHO OCYUIEeCTBASITHCS ¢ coOatofenneM TpeboBaHuil Kak
O6LIECTPOHTEbHEIX, TaK H CNEeNHaJbHBIX, O0OYCJOBIEHHBIX
0COGEHHOCTSAMH CTPOHTE/NLCTBA B 3THX YCJIOBHAX M TNPHBe-
IeHHbX B cooTBercTBylomux raasax CHuIl, Muctpykuuu no
NPOEKTHPOBAHUIO MAHENbHBIX XHJBX 3XaHHM, a TaKXKe B Ha-
CTOALIEM pasjiede.

7.2, [Ins obecneueHHss NPOYHOCTH, YCTOAYHBOCTH H 3KC-
MJyaTallHOHHOH HaNeXHOCTH 3LaHHH, NPOEKTHPYEMBX AJf
CTPOHTENLCTBA B OCOOBIX IDYHTOBBIX YCJIOBHAX, B MPOEKTaXx
JOJIKHBl NpesycMaTPHBATLCS:

TNpeANoCTPoeYHasa HHXKEHepHAafd MOATOTOBKA CTPOUTENb-
HBIX IJIOLIAJIOK, CHHXKaloulass HepaBHOMepHOCTb Jedopma-
LM OCHOBAHMA ¥ BEJHUYNHY HAOTIONHHTEJbHHX YCHIHHA B INe-
PHOZ CTPOHTEJNBbCTBA M SKCIIYaTallUH 3HaHui;

KOHCTDYKTHBHBle MepHl 3aliHTH, NOBHILAIOMHE NpPOY-
HOCTb M NMPOCTPAHCTBEHHYIO XKeCTKOCTb 34aHHM;

MepOTpHATHS, KOMIIEHOHPYIOIIHe HepaBHOMEPHYIO OCaj-
Ky H NHKBHAHPYIOIKE KPeH 3[AaHdii ¢ NOMOMIbIO PasIHUHBIX
BbLIDABHHBAIOLIHX YCTPOMCTB;

TOpHBle Mephl, NpeayCMaTpHBAlOLIHE TaKOf MOpAXOK M
pexHuM NOOBIYH HCKOMaeMHX, NIpH KOTOPHIX HetopMamnH
3eMHOH NMOBEPXHOCTH He npeBHIUaJ# Gbl 3aflaRHBLIX BeJH-
YMH;

MeponpHaTHA, obecneyHBalollHe HOPMAJbHYIO SKCIJY-
aTanMi0 HAPYXHHIX M BHYTPEHHHX MHMEHEPHHIX ceTefl,
JU(pTOB H NPOUEro HHXKEHEPHOro OOOPYAOBaHHs B MEpPHOA
nedpopMauuit OCHOBAaHHS, a TaKXe TMOCJAe HX 3aBeplUeHHS.

Bri6op TexHHUECKHX pelleHHH B NMpOeKTaX 34aHHH NOJ-
*KeH OCYLIeCTBJSITHCH Ha OCHOBE TEeXHHMKO-IKOHOMHUYECKOTO
aHanu3a pasfHUHBIX BADHAHTOB B 3aBHCHMOCTH OT BEJIHIH-
Hbl H xapakTepa OXHAaeMbiXx NedopMauuil 3eMHON NOBEPX-
HOCTH, (PH3NKO-MEXaHHUECKHX XapaKTePHCTHK TPYHTOB ocC-
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HOBaHMS, KOHCTPYKTHBHBIX OCOGEHHOCTeH NPOEKTHPYEMbIX
34aHuM.

7.3. KOoHCTPYKTHBHAst CHCTeMa OTCEKOB NMaHeJAbHHIX 31a-
HHH JOJXKHA COOTBETCTBOBATb XapakTepy AedopMaluu 3eM-
HOH I1OBEpXHOCTH.

Ha npocagounblx rpyHtax H noapaGaThiBaeMHX TeppH-
TOPHSIX 3/laHHSA CJelyeT NMPOEKTHPOBATb Ha OCHOBE CAELYIO-
UIMX KOHCTPYKTHBHBIX CHCTEM:

oucreMa | — ¢ monepeyHbHIMH H MPOAOJBHBIME HECyIAMH
CTeHaMH, Ha KOTOphie NepPeKpPHLITHS ONMHPAIOTCS NO KOHTYPY
HJIH TpeM cTopoHaM (puc. 7.1,a);

cucrema Il — ¢ npoaoALHBIMH HECYIUMH CTeHaMH, Moe-
peuHbIMH JAHadpaTMaMKH KeCTKOCTH M NepeKPHITHAMH,
ONEepPTHIMH, Kak NPaBHJO, NO ABYM CTCPOHaM Ha NPOAOJb-
ible creHnl (puc. 7.1,6).

Ilpn npoextupoBaHHM 3faHHA BhicoTo 9—12 sraxed
AJisI CTPOHTEJNbCTBA B TSXKEJHX YCAOBUAX INpeANOdTeHHe
NOJKHO OTIaBaTbCsi ONHOCEKIHOHHBIM AOMaM C YBeJHYeH-
HOW LIHPWHOI Koplyca H 'KoMnakTHoh ¢opmoll miaHa
pasmelllenHeM audTa H JECTHHYHOA K/ETKH B IIEHTpe 37a-
HHSA.

Ilpu npoexTHPOBAaHHH 3LaHHH Ha BEYHOMEpP3JHX I'PYH-
Tax BHIGOP KOHCTPYKTHBHBIX CHCTEM CJI€AYeT OCYLIECTBAATH
no pekoMenjpauusM nn. 7.47, 7.48 nacrosimero PykoBoact-
Ba.
7.4. B KayecTBe OCHOBHOH KOHCTPYKTHBHOH MepH! 3allH-
Thl 3JaHHS OT BO3MEHCTBHSI HepaBHOMEDHHIX nedopMalHi
OCHOBaHH#l cje/yeT NPeAyCMAaTPUBATh Pa3pe3Ky 34aHHA Ha
3aMKHYTb'e TpPAMOYroJbHbHE OTCEKH JedOopMalHOHHBIMH
wBaMu. [Tpn HeoBXOAHMOCTH CNIEAYeT TaKXKe MPEAyCMAaTPH-
BaThb YCHJIEHHE KOHCTPYKUMH OTCEKOB B COOTBETCTBHH ¢

a) /
= = )
Ii ' I
I |
|| |
A || S ||
= ] r‘——jr‘ |
-
A W |

Puc. 7.1. MNnan-cxemMa KOHCTPYKTHBHOM CHCTeMbl NMaHesipHOrO 3JBaHHA

a — ¢ moncpedilkiMH U MPOAOJALHBIMH HECYLIHMH CTEHaMH; 6 — C NPOACALAKIMH He-
CYU[MMH CTeHaMH; | — [TAHEJH HADYKHLIX CTeH: 2 — MaHeJH BHYTPEHHHX CTeH;-3 —
1aHeJH NepeKpPbiTHSA

216



pPacYeTHHIMH yCHJIHAMH OT HEPaBHOMepPHHX Jedbopmauuii oc-
HOBAHHA.

7.5. JauHbl OTCEKOB 3JaHuil CJefyeT Ha3Ha4aTb mo pac-
YyeTy B 3aBHCHMOCTH OT: BEJIHYHH DaCUYETHBIX (oXHaaeMhIX)
nedopMalnji 3eMHOH NOBEPXHOCTH; PacYeTHHIX XapaKTepH-
CTHK TPYHTOB; OCOGEHHOCTER KOHCTPYKTHBHO-NJIAHHPOBOY-
HBIX pelleHHd; 3TaXXHOCTH 3JaHui.

HedopmaiHonHble LIBB  AOJXKHB pacnojaraTbcs Ha
rpagulax TJaHHPOBOUHBIX CEKIHH.

Hasnauaemble AMHHE OTCEKOB ROJXXHBI COOTBETCTBOBATh
Tpe6oBaHHAM YHHOHKAUHH KOHCTPYKIHH.

HOns Kaxnofi AJAHMHBL OTCEKa B THIOBOM HJH NOBTOPHO
NpHMEHsieMOM MpoeKTe AOJKHA ObITh ycTaHOBJeHA Ha OC-
HOBaHHH PacyeToB 0GJACTb BO3MOXHOrO MpPHMEHEHHs MO
KaXJO0My H3 BHAOB OCOGHIX I'PYHTOBHIX YCJOBHH.

JiuHy pSNOBBIX H TOPLOBHIX CEKUHA p THMNOBHX IIPOEK-
Tax peKoOMeHIyeTcs NMPHHHMAaTh, N0 BO3MOXHOCTH, OJHHA-
KoBO#A. B ciyvae ecau OTCEKH ORHOro THUma sfaaHus OYyAyT
HMeTh Pa3JHYHYIO ITPOTIKEHHOCTb, 06JacTb NpHMEHEHHS
TaKoro NpOEeKTa HOJXKHA ONpeNelAThCA NO OTCeKy, HMMelo-
eMy HauGoOJbIIYIO IJIHHY.

7.6. NedopmauuoHHbie IIBH MeXAy OTCeKaMH NOJKHH
obecneynBaTh KOMISHCALKIO FOPH3OHTaVIBHHX AehopManufi
OCHOBAHHA, CBOGOXHBIH HAKJIOH HJH MOBOPOT OTCEKAa NPH He-
paBHOMepHHX gedpopmauusix ocxoBanusa. Ilupuna medop-
MaUKOHHOrO IIBA OnpelessieTcss pacyeToM B  3aBHCUMOCTH
OT 3TaXKHOCTH M AJIMHBI 37aHHSA, CeH(PHKH TPYHTOBHIX YC-
JIOBHA.

YcrpoiicTBO AepopMaUHOHHBIX IUBOB He HOJXKHO BHI3H-
BaTh JAONOJHHTENbHBIX TEIJONOTEph B 3AaHMM. B MecTax
AedopMaHOHHBIX IIBOB AOJXXHbBI BO3BOAHTLCS NapHbLe yTeln-
JieHHBle TONMepeuHble CTEHBl, HMelolHe CONPOTHBJIEHHE
Tensonepenaue ne uuxe 0,8 R’ HapyxHof cTemHl.

Mo dacapy nedopMaunHOHHHIA WIOB HOJAXKeH GHTbL 3a-
KDPBIT HAallEeNbHHKOM H YTemJeH JIeNKOCXKHMaeMHM MaTepH-
aJ0M, He NPensiTCTBYIOIUM B3aHMHOMY CMELIEHHIO HapyX-
HBLX CTeH TpH HepaBHOMEPHHIX BePTHKAJbLHBIX H TOPH3OH-
TaJbHbIX AedOopManusiXx OCHOBAHHA. B ypoBHe MOKpLITHSA
WIOB AOJMKEH OHTb NMepeKphT KOMTeHCALHOHHBIM YCTpPOH-
ctBom (puc. 7.2).

7.7. Ilpu KOMNOHOBKe OTCeKa HeCYIIHe CTeHHl cJeayer
pacnosaraTb, Kak HpaBHJO, CHMMETPHYHO OTHOCHTEJIbHO
NPONONbHOA H NoOMepeuHoit ocell 3xaHHA M oGeCmeUHBaTh,
N0 BOIMOXKHOCTH, OTHOCHTEJIBHO paBHOMEpPHOe paclperedie-
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Puc. 7.2. Bapnant KOHCTPYKTHB-
HOTrO pemeHHs  fedopMaUHOHHOrO
IBa B ypOBHE KPLIllIH
I — Bxaaasim U3 noposiona; 2 — ¢papTyK-
KOMNCHCATOP H3 OUHHKOBaHHON CTANH;
3 — pynounni#t Kosep; 4 — KoMneHcaTop
113 QUHRKOBAHUON cTamu; §— pebpucras
nJiira NOKPBITHH 6—nonepeuuuc CTEeHLl
OTCeKOB

HHe 2kecTKocTeH No AJMHHE M WHpHHe oTceKa, [IpocTeHkn u
NpoeMbl CJAeIYeT NPHHMUMATh OLWHAKOBBIX pasMepoB, pac-
npeAenssi WX PaBHOMEPHO MO AJMHe W BbicoTe cTeHbl. [To-
nepeuHble CTEHbl PEKOMEHAyeTcsi NPOEKTHPOBATb CKBO3HbI-
MH Ha BCIO IWIMPHHY 3JaHuf. B cayyae ecsi no mJIaHupo-
BOYHBIM Tpe6OBaHWAM HApyLIdeTcsl CKBO3HOE pacloqoxe-
HHe NoNepeuHblx CTeH, HeoOXOQUMO NpelycMaTpPHBaThL YCT-
pOCTBO HX CBSI3H C BHYTPeHHeH mNpOMOJbHOH CTEHOH, KO-
TOpOe AOJIKHO 06eCcleYHBaTh COBMECTHYIO pafoTy NpOoHOJib-
HbIX M CMeIlleHHBIX MONMEPEevHLIX CTeH KakK eIHHOH Nepekpe-
CTHOH CHCTEMBL.

MaxkcuMaJipHasi BeJHUWHA OCEeBHIX OMeUleHH[ Nollepey-
HbIX HeCYLMX cTeH HoJKHA ObiTh He Gosee 0,6—0,8 m, npu
3TOM ofulee KOJHYECTBO CMELleHHH He AOJIXKHO NPEBHIIATh
209, obuiero uMcJaa MONEPEOYHHIX CTEH.

B npoAosBHBIX CTeHAX KeNaTeJbHO He [AONYyCKaTb H3-
JIOMBEl CTeH B NJaHe. Ecaw 11g BBHINOJHEHUS KaKHX-Aubo
MJaHUPOBOYHHIX TPeOOBAaHHH BO3HHKAaeT Heo6XONHMOCTL B
H3JIOMe TIPOLOJLHHIX CTEH, TO €ro BeJHYHHA He [OJXKHa
npeBbiliaTe 1,8 M, M3VIOMH caenyeT orpaHHuYMBAThL MONEPEY-
HBIMH HeCYIIUMH CTEHaMHU.

BoicoTy 3maHus B npejesdax orceKka CaeAyeT NPHHHMAThb
onuHaKOBOH. B MecTax H3MeHEHHS 3TaX>XHOCTH 3JaHHA He-
06X0QMMO NMpefyCcMaTpPHBaTh YCTPOHCTBO AedopMalHOHHBIX
LIIBOB.

7.8. ITomrzemMHble H HaA3eMHble KOHCTPYKIHH OTCeKa cJe-
AyeT NPOEKTHPOBATh KaK JIeMEHTH €IMWHOM MpOCTPaHCTBEH-
HOH CHCTeMBI [OJisl BOCTIDHSITHS YCHJAHH OT NPHUXOXAILMUXCSH
NIOCTOSIHHBIX M BPEeMEHHBIX HArPY30K H OT BO3JAeHCTBUS He-
paBHOMepHBIX AedhopManuit OCHOBaHHS.

Ina ysenuueHHst NPOCTPAHCTBEHHON JKECTKOCTH 314-
HHUA cJedyeT HCIIOJAb30BATL KPOMEe TOPUOBBIX H MeXKCeKIH-
OHHHBIX CTEeH TaKXe CTeHBl JeCTHHYHLIX  KiaeTok, [Ips
9TOM ORHA H3 CTEH JIECTHHYHOM KJeTKH JHOMKHa OHTb
NPONOJKEHa Ha BCIO LIHPHHY 3MaHHA.

7.9, KoHcTpykuuu 3jaHuH, TNpedHasHAuYe€HHBIX  JJIA
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CTPONTE/NILCTBA B OCOGBLIX TPYHTOBHIX YCJAOBHSIX, CJEAyeT
NPOEKTHPOBATh C yYeTOM MAaKCHMAaAbHOTO HCIOJAb3OBAHHA
($OPMOBOYHOrO H TEXHOJOTHYECKOr0 06OpYMOBAHHS, NpPH-
MEHAeMOro Ha 2aBOAax MJs TPOU3BOACTBAZ H3AEJAHA 0O

npoekTaM  34aHMi a4
OObLIYHBIX  YCJOBHH CTPOH-
TelbCTBA.

7.10. B necymux creHax
HeoOXOAHMO mnpefyCcMaTpH-
BaTh HenpepHIBHbIE TOPH-
30HTaJbHBIE NOACA AJg BOC-

-
H l '“L\,
5 / ¢
j wo%

Puc. 7.4. Conpsxenne Hapyx-
HBHIX CTEHOBMX mNaneneit B yray
3naHUA NOA  MNepexpuTHEM (B

ypasHe NOSTAKHOrO mnosca)

! — crenonnie naneax; 2— Il-o6pas-
Ape CKOOB: 3 — BLINYCKH-TIETAR ¢
BBapEeHHBIMU B HHX NJAACTHHaMK

Puc. 7.3. ¥Y3en conpaxenns Ha-

PYXHBIX WNOKOJLHBX Nanened ¢

BHYTPEHHHUMM  AJf KeCTKOil

dynpamentioin noABaAbHOMN
qacry

1 — naHeAb NEPeKPHITAA; 2 — NOKOAb-

Y3ea

Puc. 7.5. NPHMBLIKAHKA

Hag NaHeJb BHYTPEeHHefi cTeHbl; J§ —
MOHOJIHTHRIL HAK COGOPHO-MOHOAHTHLIf
dyHsaMeHTHbli noac; 4 — HapyKHbie
HOKONbHRIE naneau;

CTePXHE AZNA COLAHHEHHA BLIIYCKOB
APMATYPH H3 mnaHeAell ¢ NOMOMLIO
CBAPKH; 6 — KapKac, BHINYUICHHBIA M3
XKeJae300eTOHHOrO Nosica; 7 — NpsMhle
CTEPKHN ANA COCAKHERHMN BhIIIYCKOB

apMaTypn MNaHeJed

5 ~ rHyTHe’

BHYTpeHHeA cTenoBoli nanean
napyxuoil, Conpsenne BHu3Y
naneaedt
] — RapyXHafd CTCHOB&A Iaueib; 2 —

apMaTypHblé BBLINYCKH-NETAH M3 Ha-

DPYXKHOR M BHYTpeHHcHi naHean; J —

BHYTPERHASA CTCHOBAs naHean; 4 — [1-

o0pa3Hhe CTepXHH; 5~ QHKcupylo-
Uide NAaCTHHA



NPHATHS HMH FOPH3OHTANbHBIX DAacTATHBAIOIHX  YCHJIHH
NpH H3rH6e CTeH B HX IJIOCKOCTH.

IManenu NPOROJNBHLIX W  MOMEPEYHBIX CTeH JOJKHBI
COEJHHATbCA MeXAy co60il H maHeNsIMH NEPEKPLITHS CBSi-
3IMH, CHOCOGHBIMM BOCIPHHHUMAaTb IlepellaBaeMble Ha HHX
YCHJHA B CThIKax.

CTHKH B 3[aHHSIX MeXAY COODHBIMH 2KeJ1e306eTOHHBI-
MH 3JeMEHTaMH DPEKOMEHAYETCS BLINOJHATH CAEeAYIOUIHMH
cnoco6aMHu:

a) B BHJAe WIMOHOK (CO CBapKO#l apMaTypPHHX BHINY-
CKOB MM §e3 HHMX) M 3aMOHOJMYMBAaHHEM ILUNOHOK Ge-
TOHOM;

6) cBapkoii BEIIYCKOB apMaTyphl H CTaJbHBIX 3aKjaaj-
HHIX Jeraneh (puc. 7.3);

B) coefHHeHHeM cCKOOKaMH NeT/JeBHX BBINYCKOB C INO-
caelylolluM 3aMOHOJNMYMBaHHeM (puc. 7.4 u 7.5).

CTHIKH MeXAy TNaHeasgMH  CJelyeT 3aMOHOJNHYHBATb
6erOHOM MapKH Ha OAHY CTymeHb Bhllle MapKH GeToHa
nasHesnef.

CranbHble 3aKJafiHble AETaJd M COCJHHHTe/bHHe 3Je-
MEHTH B CThIKax MO/’KHB OBITb 3alUHIIEHB OT KOPPO3HH.

7.11. HapyxHnle npoJoJbHbie CTeHbl 3MaHHH chaedyer
{IPOEKTHPOBATb HECYLIHMH.

Hecymine creHH spgaHuii B npefiefax KaXAOro oTceKa
PEKOMEHIYeTCsl BHIIOJNHATb H3 MNaHeJell, H3rOTOBJEHHBIX
H3 OQHOr0 MaTepHaja H OAHHAKOBOH KOHCTPYKUHMH,

B cayuae HeOGXOAHMOCTH TNPHMEHEHHs JAS  PAa3HBIX
CTE€H pAa3JAHYHBIX MaTePHAJNOB C OTJAHYAIOLIHMHCA IIPOYHO-
CTHBIMH H JAedOpPMaTHBHHIMH XapaKTEPHUCTHKaMH B MecCTax
CONMpsIXKEHHs1 ciiellyer oGecleuuTb HX COBMECTHYIO paGoTy
M ONHHaKOBYylo AedopMalHio OT AEHCTBHS BepTHKaJbHOR
Harpysku.

7.12. CTeHOBble NMaHeNH HAapYXHHIX CTE€H pPEKOMEHALy-
eTcsi NPOEKTHPOBATh ONHOCAOHHBIMH M3 IVIOTHOrO JIErKOro
6eToHa JMHG0 TPEXCJIOHHON KOHCTPYKIHMH C HeCylluM CJo-
eM H3 6eroHa Mapku He Huxe MIS0, nna 3naHuil MOBH-
IWeHHON 3TaXHOCTH — He HHxke M200. CoennHenue TNa-
HeJlefi HapYXKHBIX CTeH MmO BHICOTE MaHeJH peKOMeHAyeTcs
OCYILECTBAATL MeTJeBBIMH JHO0 CBapHLIMH CBA3SAMH.

ApmupoBanne naHeneil, HaJANPOEMHEIX NepeMHYEK H
NPOYHX IKeJe306eTOHHBIX KOHCTPYKUHH TPOM3BOLHTCA B
cooTBeTcTBHH ¢ pacuetoM no CHuIT II-21-75 cpapHmMu
NPOCTPAHCTBEHHBIMH KapKacaMM H CeTKaMH, K KOTOPHM
NpHBAapPHBAIOTCH 3aK/JafHHe NETalH, NOAbEMHHE M aHKep-
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Hble MeTIH. YJYacTk# NaHedeH BGJH3H yriOB NPOEMOB pe-
KOMEHAYEeTCSl YCHJAHBATh  TNOCTAaHOBKOH JONOJHHMTE/IbHBIX
cerok. I10JlOKOHHYIO YacTb NaHeJH cJedyeT apMHPOBaThL
CceTKOH C waroM nonepedHoil apMaTtypnt He Gosee 300 MM
(puc. 76 u 7.7).

7.13. BHyTpeHHHe HecyllHe KOHCTPYKUHMH peKOMEHAy-
eTcfi POEKTHPOBAaTb H3 TsXejloro  O€TOHAa mapku He
Hixe M200 TommuHO# He MeHee 14 ¢M  u mpeuMyllecT-
BEHHO CIUIOIIHOro ceueHus. OcnabneHHe HeCylHX CTeH
BEHTHJASILHOHHBIMH KaHaJaMH JOJKHO KOMIEHCHPOBAaThCH
JIONIOJIHUTENbHBIM apMHPOBaHHEM B BHAE CBAapHHX CETOk,
00beAHHEHHBIX MNOMNEepPeYHbLIMY apMaTypPHBIMH  KapKacamH,
PACNONIOXKEHHBIMH B TNONEPe4YHbIX CTeHKax KaHaJloB.

Hecywne crennl 3gaHHii HeoOXOLHMO MO3TaXKHO 00Db-
eJHHATb TOPH3OHTaJbHHMH AHadparmaMu, o6pasyeMbiMi
M3 naHeJeil NepeKpHITHH.

7.14. Taenn MeXJIysTaxKHBIX IepPeKpHITHH  cjaeayer
NPUMEHATh B BHAE CIVIOWIHBIX NJAOCKHX INIUT pasMepoM
HA KOMHATy, COEAHHSIOUWIHXCH MeXAay co60ff no yraam H
NPOAOJbLHBIM LiBaM ¢ NOMOLILIO METa/VIHYECKHX HaKJalos
M cBsidell Ha cBapke, o6ecneyHBAIOUINX BOCHPHSITHE yCh-
AU DACTSAMEHUA M CABHTa.

C HapyXHHMH CTEHaMH 3[JAHHS NaHelH IMepPeKPHITHA
NOJMXKHBl ObiTh CBA3AHBI MeETA/JIHUECKHMH aHKepamH, a
A5l BOCIPHMSITHS CABHTAIOIUMX YCHIMH B IUBax MeEXAy
NaHeIsAMH NEepPeKPHITHE ¥ NaHeNssMH HAPYXHBIX CTEH He-
06X0AMMO mNpelycMaTpHBaTb YCTPOHCTBO 3aMOHOJIHYEH-
HBIX GETOHHBIX WINOHOK.

Bankonbl, 3pKephl M KapHH3Bl DeKOMeHAyeTcs YCTpau-
BATb B BHIE <OHCOJbHLIX BLINCTOB NaHeNdefl MexAysTax-
HbIX TIepeKPBHITHH HJIH TNOKPBITHH.

7.15. KoHcTpyKuun ©$yHIaMeHTHO-NOABANbHOA  4YacTy
clelyeT NPOEKTHPOBaTh INPeHMYIeCTBEHHO ¢6OpHO-MOHO-
JUTHBIMH C TNpUMeHeHHeM cOOPHBIX H3JeNHii 3aBOJACKOro
H3rotoBJeHys. B 0co60 TAXKeNBIX TOPHO-Te0JOrHYEeCKHX
YCJAOBHAX CTPOHTEJALCTBA B TOM Clydae, €CHH  HU3JeNaus
3aBOACKOrO NpPOH3BOJACTBA He OO6ecneydBalOT [AOCTAaTOYHOH
NPOYHOCTH AJS BOCMPHUATHA BO3HUKAIOMHX YCHAWH, cle-
AyeT NPHMEHSATb MOHOJHTHblE Kej1e300eTOHHble KOHCTPYK-
uuu pyunamentor, OnucaHHe cxeM KOHCTPYKTHBHHIX pe-
WeHuA (GyHAaMEHTOB NpHBeleHo B n. 7.38.

7.16. Ilomowsy ¢GyHAaMEHTOB 37aHUs (OTCEKOB) cille-
Ayer, Kak NpaBHJO, YCTDaHBaTb Ha OJHOM YpOBHe.

Ilpu npoektuposanuu (QyHZAMEHTOB HA PpasHBIX OT-
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mMeTkax nepexoa or GoJiee 3arayG/eHHON 44aCTH K MeHee
sarny6ieHHolt caedyer npeaycMaTpHBaTh yCTynaMH Bbi-
coToii He Goaee 60 cMm.

dyHIaMeHTHl NPHMBIKAIONIUX uacTeli OTCEKOB JIOJIXKHbi
UMeTb OJIMHAKOBOe 3arayl/ieHHe Ha NPOTAKEHUH He Me-
vee 1,50 M or jaepopmaunnonsoro wmsa. B 3TOoM Ciayuae
dbysAiaMeHTHLI TOfic JOJKey  YCTPAHBATLCA B OXKHOW
MJIOCKOCTH Ha CaMOH BbHICOKOH OTMETKe 3al0XeHus ¢yH-
I aMeHTOB.

Huxe nosica kmaaka PyHAZaMeHTOB MOXKeT BbINOJHATDL-
cs U3 OETOHHBIX OJIOKOB.

ITpn pe3koM H3MeHeHHH peJbeda CTPOHUTENBHOH mJo-
UlafKd BXOAbl U OTMETKH IIOJIOB 3Ta)K€ff COCeNHHX oTCe-
KOB ‘B TIpedesiaXx 3NaHHa JONycKaeTcss NPUHHMAaTb Ha pas-
HBIX OTMETKax.

MecTtHble 3aray6aeHus KOHCTPYKUHA (QYyHIaMeHTOB He-
06X0MMO OTHAEJNSATL OT BHIUeJeXallux KOHCTPYKIHH
wBaMHu cKoJbxeHus (pHc. 7.8).

7.17. Tlpu BHINOJIHEHHH CTeH TOA3EMHOA YacTH 3MaHHS
U3 KPYNHBIX GJIOKOB NOMXKHAa ObITh OOecnedena nepeBs3Ka
KJAaJKH B KaXIOM psly, a TaKxe BO BCeX yrjax M rme-
peceueHusX.

Paccrosinpe MeXAy BePTHKaJbHBHIMH IUBaMH (yHA3-
MEHTHOM KJMaJK¥ H3 KPYNHBIX OJOKOB B COCEAHHX TrOpH-
30HTa/bHLIX DPAAAX HOJKHO GhiTh He MeHee !/3 HX BBHICOTHI.

Crensl yHNaMEHTOB, COCTOSIIAE M3 OJOKOB, NOJKHBI
OblTb NOHM3Y M TNOBepXy oOOBeIHHEHB TOpPH3OHTAJNbHBLIMH
MOHOJIHTHHIMH KeJie306eTOHHBIMH N0SCaMH.

YerpoficTBO mpoeMOB B MeCTax NPHMBIKaHHS Ionepeu-
HBEIX (DYHIAaMEHTHHIX CTeH K IMPOROJbLHBIM He PeKOMeH-
qyercs.

T'opusonTanbHas THAPOH3OASAUKA 1O IVIOCKOCTH CTHIK3
(byHIaMeHTOB ¢ KOHCTDYKIHSIMH Hal3eMHOH uYacTH yCTpam-
3aeTcsl B BHAE LUEMEHTHOH CTAXKH TOJNUWMHOA 2—3 oM ¢
BOJOCTOHKMMH ROGaBKAMH, 2 NMPH HaJHUYHH IIBA CKO/Mb-
KEeHHA OH MOXKeT BHIMOAHATL GYHKUHH THAPOU3OJALKHY.

Konctpykuust ¢pyHIaMeHTOB B 30He AeHOPMAalLHOHHBIX
UIBOB JAOJIKHa 06ecnmeynBaTh CaMOCTOSITEJNLHOCTL nepeMe-
IIeHHH nonepeuyHmXx creH, o6pasylomux 3T ILIBHL.

Puc, 7.8. YcrpoficTeo wBa CKOAb-
MeHHS B Cjaydae MeCTHOro 3a.
ray6aeHH] TNOANOMAbS HJIH NOABANE

I —110B  cKOABKCHUN; 2 — MONOJSHTHIIN

HAW cO6OpPHO-MOHOMUTHBLIH GYHIaMERTHBIN

fnosic; 3 — KOHCTPYKUHH MecrHord 3arayG-
JleRds noaBana
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7.18. Tlpu pacueTHoi BeNHUHHe KpeHa 3AaHHN, NPEBLI-
malolme#l NpeleNbHO NONYCTHMYIO M3 YCJIOBHS oObecneue-
HHUS NPOYHOCTH, YCTORYHBOCTH M HOPMalbHHX  YCAOBHH
3KCIVIyaTalMH HeOOXOAMMO NpHMeHEeHHe CTIeUHAABHBIX
MepONpHATHA N0 BHIPABHHBAHHIO 3[JaHHS.

B 3pannax, obopyHoBaHHBIX JHGTAMH, INpu BeJAYHHE
KpeHa, mpeBHINalomell AOMYCTHMHA NO YCJHOBHAM SKCHIY
aranun JHQTOB, cAefyeT NPeLyCMATPHBATL BOIMONKHOCTL
PHXTOBKM HaNpaBJsIOMHX MJAH BHPDABHHBAHHA JHPTOBHX
nraxT. C HeJbi0 BHIDaBHHBaHHA JH(TOBHE IIAXTH cjenyer
NPOEKTHPOBAaTh 06OCOOJEHHBIMH, OTAENAsl HX  3a30paMH
or HaADYHIaMEHTHBIX KOHCTPYKUMA 3MaHHA H MALIHHHOT?
ornenenuss. KoHCTpykuus «yHRaMeHTOB IIaxT HdOMNXKHA
o6GecneynTsr BO3MOXHOCThL NPHMEHEHHS BHPaBHHBAIOMIUX
CpecTB.

IMpu xpeHax OTCEKOB, MPEBHINAIOMHX  MPEREIH BO3-
MOXHOI'O PEeryJlHpOBaHHS BEPTHKAJbHOCTH HampaB/sOmHX
HAH NudTOBBIX IIAXT, NPOHSBOAMTCA BHIpaBHMBaHHE OT-
cexka B LIEJOM.

3OAHHSA, CTPOSSUIHECS
HA MMPOCAJIOYHBIX FPYHTAX

OCHOBHBIE MEPONIPHATHS
no ymenpwennio nepopmanufi ocHoBauns

7.19. Ha mpocagounsix rpyHrax c¢ I THMOM TIPYHTOBHIX
ycaoBHA 1O MPOCANOYHOCTH CJefyeT NPHMEHATb, Kax Mpa-
BHJIO, THNOBHE IPOEKTH NaHeNbHHIX 3XaHHA, paspaboTam-
HHle I CTPOHTENBCTBA B OOGLIUHLIX ycioBHAX. ITPOYHOCTD
M SKCIUIyaTallHOHHAsd TPHTOMHOCTb NAaHENbHBIX 3/laHMA R
3THX caydasx 06ecneYvBaloTCA:

NOJIHEIM YCTPaHeHHeM NPOCaf0YHHX CBONCTB IPYHTOP
B npenenax AehOpMHpYeMOR 3OHE;

noqHo# npPOPe3Kof TOMME ~ NPOCANOYHHIX TIPYHTOB
cpafiHBIMH (GYHAAMEHTaMH WJH ONOPaMM M3 3aKpPeNAEHRO-
ro rpyHra.

7.20. Yactnunoe ycTpaHeHHe  NMPOCAZOYHBIX CBOACTB
rpYHTOB B Npeflenax JHIUL BepxHei dactH pedopmupye-
MOfi 30HH, a TaKXe HENMOJHAas npope3ka TOJINH mpoca-
HOYHHX TPYHTOB MONMYCKAlOTCA NpPH YCJOBHH, €CIH BO3-
MOXHble CYMMapHBle BEIHYHHH  OCalloK M  Npocafox
GyHIaMEHTOB H OTHOCHTENbLHAs PAsHOCTh HX OCaJoK He
TIPEBHIIAIOT MpeAeNbHRIX BeNHYHH IS PacCMaTpHBaeMHIX
3naHul, YKa3aHHHX B NPOEKTe WIH TNPHHUMAEMHX IO
CHulT 11-15-74,
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B cayuae eciu BO3MOXKHble CyMMapHbie BEJHUYHHHI OCa-
JOK M NMpocaiok (yHAaMEHTOB ¥ OTHOCHTEJNbHAsi Pa3HOCTH
HX OCAf0OK TPH YAaCTHYHOM  YCTPaHEHHMH  MNpOCALOYHBIX
CBOHCTB TIPYHTOB MJH WX HENOJHOH IIpOpe3Ke IpeBhIllia-
10T TIpeleNIbHBle 3HAYEeHHsl, KOHCTPYKLHUY 3[aHHH HOMKHLI
6LITH TPOBEPEHbl PacyeTOM Ha BO3JeHCTBHe HepaBHOMED-
HbIX JAedopMaluii OCHOBAaHHS U, IpH HeoOXOTUMOCTH,
DOJKHB OBITh YCHJIEHBI.

7.21. YcrpaHeHHe NPOCANOYHBIX CBOACTB TPYHTOB B
npefenax AebOpMHPYeMOH 30HBI JOCTHraeTcs:

a) Ias 3MaHHE 0 MATH 3TaxKeil:

YCTPOHCTBOM TPYHTOBHIX TOAYIUEK TOJMUIHHOA 1,5—2M;

ycTpoficTBOM (YHAAMEHTOB B BHITPaMOOBaHHHIX KOT-
JIOBaHaXx;

VIJIOTHEHHEM TsaXKeabiMH TpaMGoBKaMu pedopMHpye-
MoOH 30HH Ha ray6uny 1,5—2,5 wm;

CHHXeHHEM JaBJeHHs Ha TPYHT 10 nopoiuBe ¢ynXa-
MeHTa [0 BeJHYHMHB HayaJIbHOrO NPOCAaJOYHONO XaBJeHHS;

6) mna 3mauui 00 NEBATH 3Ta)KeH:

YCTPOBCTBOM TPYHTOBHIX TOAYMIEK TOJNIIHHOA 2—3 M;

VIVIOTHEHHEM TSIXKEJBIMH TpaMGOBKaMH Ha TyGHHY
2—3 M;

ycrpofictBoM (DYHA2aMEHTOB B BHITPAMOGOBAHHBIX KOT-
JIOBAHAX;

B) N 3NaHHi BBHINe JOEBATH 3Taxeft (a Takke Lig
Illess;ma'ramnmx 31aHHii ¢ Harpy3ko#i cBuile 60 Tc Ha

M):

YIJIOTHEHHeM TPYHTOBHIMH CBasiMM ¢ JOYTJIOTHEHHEM
GydbepHOro CJI0s THAXKEABIMH TPaMOOBKaMH;

IBYXCJOAHBIM YIJIOTHEHHEM IPOCaZl0YHLIX TPYHTOB Ha
riiy6uHy 4—5 M, BKIIOUAIOIAM  YIVIOTHEHHE TSXKEJbIMH
TpaMGoBKaMu Ha ray6uHy 1,5—2 M ¥ yCTpPOHCTBOM TPYH-
ropofi mopymwku 2,5—3 m.

7.22. Tlonnas mpopeska  NpPOCANOYHBIX TPYHTOB HA
mromankax ¢ I THOOM rpPYHTOBHIX YCJOBHA TO TIpPOCaxOy-
HOCTH BBIMOJIHSAIETCS: 3a0MBHLIMH TIPH3MATHUYECKHMH HJIH
MUpaMHAaNbHBIMK CBassMH; HaOWBHBIMH CBasiMH, YCTpau-
BaeMbIMH B TPOGYPEHHBIX HWAM B TNPOOUTHIX CKBaXKHHAX,
B TOM UYHCJe C YIIAPEHHSIMH, BHIMOJHEHHLIMH BHOYypHBa-
HHEM WJIH VIJIOTHEHHEM TPYHTa; CTONOaMH HIH JIeHTaMH
M3 3aKPEeNJIeHHOro T'PYHTAa.

7.23. TIpuBATHII B MpOEKTE METOX YCTpaHeHHs Tpoca-
HNOYHBIX CBOHCTB TPYHTOB WJH HMX NpOPe3KH Ha TMJoman-
Kax ¢ | THIOM rpyHTOBBIX YCJOBHH HOJXeH TPH NpPHBA3-
K€ THIOBOIO NMPOEKTa HAa3HAYaThCS ¢ y4eToM (aKTHUECKHX
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YCJIOBHH CTPOHTENLCTBA — BEJHYHHBI HayaJbHOrQ Tpoca-
JAOYHOrO NaBjeHHs, raybunbl dedopMHpyeMoHi 30HBI BO3-
MOXHON  BeNHYHHBl NpocajKH, (H3HKO-MEXaHUYECKHX
XapaKTepPUCTHK NpPOCajOYHbIX TPYHTOB, BHICOTHl 3MaHHUK H
HanPpy30K OT HHX Ha QYyHZaMeHTBl, IPOM3BOIACTBEHHLIX
BO3MOXHOCTEH CTPOWTEJbHBIX OpPraHu3auud M apyrux dak-
TOPOB Ha OCHOBE  TEXHHKO-9KOIOMHYECKOro CpaBHeHis
Pa3JiYHbBIX BAPHAHTOB.

7.24. Ha mromankax ¢ Il Tumom rpyHTOBBIX yC/IOBHI
MO NPOCAJOYHOCTH MPOYHOCTb M HODMaJkHas 3KCIJIvVaTa-
NHUs NaHeNbHBIX 3JaHHH, BO3BOJHMBIX TIO THMOBHIM NPOEK-
TaM 151 OOBIYHBIX IPDYHTOBBLIX YCJIOBHH CTPOMTENbCTBA,
JOJMHA 06eCneYHBaThbCsi NPHMEHEHHEM INOJHOro yCTpaHe-
HUSl TPOCAfiOYHHIX IPYHTOB B Npeleinax Bceit npocanou-
HOlt TOJNIIH JUGO Npope3kH Bced  MPOCAZOYHOM  TOJIIH.

Pasmephl, Hecymass CmocoGHOCTb  YIIOTHEHHBIX, 3a:
KpenJieHHEIX MaCCHBOB I'PYHTa, a TaKXe cBaHHbIXx ¢yHnna-
MEHTOB INIPH MOJHOR MNpOpe3Ke NPOCAaJOUHLIX TPYHTOB Ha-
3HAYAIOTCA C YYETOM CHJI Harpyxaiomero (OTpHIAaTelbHO-
I0) Tpenws, BO3HMKAIOMIUX NPH TMPOCaAKe OKPYKAIOMHX
PYHTOB OT HX COGCTBEHHOH Macchl,

7.25. [Tonnoe ycTpaHeHMe  [IPOCANOYHOCTH TPYHTa B
npefesax MPOCamOYHOH TOJNIIH MOXET OCYUEeCTBAATHCHA
YIJIOTHEHHEM TPYHTOBHIMM CBasiMH C QOyIJIOTHeHHeM O6y-
tepHOrO CNIOS TAXKENLIMY TpamMOOBKaMH HJIH  YIJIOTHe-
HHEM TPEIBADHTENbHBLIM 3aMayHBAaHHEM, B TOM YHCIe C
FYGHHHBLIMY B3PHIBAMH B COYeTaHHM C YCTPaHeHHeM npo-
CaJloUHHIX CBOHCTB TPYHTOB B Tipefenax nedopMupyeMof
SOHBL.

7.26. Ilpopeska TOMIUM MPOCALOYHBIX TPYHTOB BHINOJ-
HseTcsd NPH IJIOTHOM MNOACTHJalollleM CJO€ W BeJHUHHE
TOMH NPOCANOUHHIX TPYHTOB RO 12—15 M 3aGHBHBIMH
NPU3MATHUECKUMH CBasAMH, HaGUBHHIMH uau  GypoHabus-
HbIMH CBasgMH, KaK NPABWIO, C VIUMPEHHOM nATOH, JeH-
TaMu HJIH CTON6aMH H3 3aKPEMJIEHHOro FPyHTa.

7.27. Tlpn HEeBO3MOXHOCTH WIM HeLeaecooGpasHOCTH
NPUHSATHS [0 TEXHHKO-3KOHOMHMYECKHM II0Ka3aTedsiM ToJ-
HOro yCTpaHeHHsl MpOCamOYHLIX cso¥cTs rpyHroB Il THna
A60 MOJHOM MX TNPOPe3KH HEeOGXONHM CHeAYIOLLHH KOMI-
Jekc Mep no obGecreuesHIo NPOYHOCTH MAHENbHBIX 3MaHHKI.

BOJIO3aIllHTHEIE MEPONPHUSITHS, CHHKalOIUIHe BePOSTHOCTD
3aMayMBaHus TPYHTOB Ha BCIO BeJIHYHHY  TNPOCANOYHON
TONUY H YMEHbUIAIOLIHE BO3MOMKHYIO BEJIHYHHY NPOCALOK
rPyHTOB OT HX COOCTBEHHOrO BeCa’

226



NMOArOTOBKAa OCHOBAHMA NOA 3NaHHEM NyTeM YIJIOTHe-
HHi TIPOCafiOYHOro rpyHTa TAXKEJNBIMH TPaMOOBKaMM WM
YCTPOHCTBO IPYHTOBON TOXRYIIKH H3 MECTHBLIX [JIHHHCTHIX
rpyHTOB, 06ecneyHBAIOUIUX MOJIHOE WJM YaCTHYHOe yCTpa-
HeHHe NpoCcajOuYHBIX CBOHCTB TPYHTOB B Ipeflenax Aegop-
MupyeMOi 30HBI NOA (yHAaMeHTaMH, W CO3JaHHe B OCHO-
BaHUM MaJIOBOJONDOHHIAEMOro 3KPaHa, NpEnsTCTBYIOLULETO
r1y6MHHOMY 3aMayHBaHHIO FPYHTa U NOBLILIEHHIO CTENEHH
€ro BJaXHOCTH JO INOJHOrO HACHIIIEHHS;

KOHCTPYKTHBHble Mephl, -06ecneunsaioliye MNPOYHOCTb H
IKCIIyaTaLHOHHYIO NPHIOJHOCTb TNaHeJbHblX  3AaHui,
HazHayaeMble MO pacyeTy HX Ha BO3MOXHble HepaBHOMEp-
Hble NPOCaJKH TPYHTOB B OCHOBAHHH.

Oco6eHHOCTH KOHCTPYKTHBHLIX pellieHnii apanni

7.28. Kpoiiu 3naHui  peKOMEHIYeTss NPOEKTHPOBATh
C YCTPOHCTBOM BHYTPEHHHX BOJOCTOKOB C OTBOJOM BOJbl
B JIMBHECTOYHYIO ceTb. IIpH oTcyTCTBMH nocielHe#i oTBOA
BO/bl CJefyeT OCYUIeCTBJAATh C  MOMOILBIO CIELHANbHO
YCTPOEHHOH MeCTHOH JHMBHECTOYHOH ceTH co cO6pocom B
6esonacHble MecTa 3a npejenaMH TePPHTOPHH, MNOAJexa-
et aactpoiike,

[TpuMeneHHe OpPraHH30BaHHOTO HAPYXKHOrQ BOJAOOTBOAA
ponyckaercs toabko B III m IV crpourenbHo-kIHMaTHYe-
CKHX 30HaX HJsi 3MaHHH BBICOTOH A0 NATH 3TaXeH BKJIO-
uutenbHo. [Ipu stom posja, nomajawmas Ha OTMOCTKH,
NOJIKHA NOCTYNATh B JIUBHECTOYHYIO CeTb 4Yepe3 IPHMBHI-
KalolWHe K OTMOCTKaM BONONDHEMHHKH HJIH JIOTKH.

7.29. B poAanoapsix ¥ NOABaJdax MJOJMKHBEI IpelycMar-
pUBaTLCS BOACHENPOHHMNAeMble NMOMAbI € YKJOHAMH B CTO-
pOHY BHIMYCKOB aBapuiiHeix BoA. Ilo  mepuMeTpy creH
NOANO/AbS HJH NOJABaja ycTpaHBaeTcss OGETOHHBINH INIHHTYC
BhicoToil 15 cm.

Pasmepnl poeMOB B CTeHax MOABAMOB AJAf TNPOMYCKa
KOMMYHHKallHH Ha3HayaloTC ¢ y4YeTOM BO3MOXKHBIX Ipo-
Ccajo0K 3MaHusA B cJydyae aBapHHHOIO 3aMauyWBaHHS TPYH-
TOB OCHOBAHHA.

7.30. IlpyHsiTHe B TUNOBOM  NPOEKTe  MEpONPHATHA
[Ias o6ecleyerRHsi NPOYHOCTH H 3KCIIyaTallHOHHOH NpH-
rOXHOCTH MaHeNbHBIX 3MaHMi Ha nJuomankax c II rtumowm
TPYHTOBBLIX YCJIOBHH HAOJXKHBI KODPEKTHPOBATbCA NPH NpH-
Bsi3Ke THIOBOrO NPOeKTa K KOHKPeTHOH IJoWaldke c yue-
TOM (paKTHYECKHX TIPYHTOBHIX YCJIOBHH, IPOH3BOJACTBEH-
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HHX BO3MOXHOCTEHl CTPOHTENhCTBA, 3TaXXHOCTH 3AaHufi n
Apyrux GakTopoB.

7.31. B 3naHufX, NPOEKTHPYEMbIX [JIsi CTPOHTENLCTBA
#a rpydtax II tuma mo mpocajouyHOCTH ¢ TNpPHMEHEHHEM
KOMIIeKca MepOTpHATHH, WHpHHa 3a3opa AedOpPMAUHOH-
HOTO WIBA NPH BCTPEYHOM HakK/JOHe  COCeJHMX OTCeKos
npuHuMaercss no dopmyaam (7.1) u (7.2), HO He MeHee
100 Mmm B 5-3Taxneix u 250 MM B 9-3TaXKHHX JOMax:

B YPOBHe TOAOLIBHI (yHAaMeHTa

ay = 2ar; (7.1)

B ypOBHE KapHH3a
=2 (ar+ag), (7.2)
rie ar H dn — BEJHUYHHH TOPH3OHTAJNBLHOrO  MepeMmerne-
HHS OTCEeKa 3JaHHS  COOTBETCTBEHHO B

ypOBHe TOAOmMBH (YHAAMEHTOB H Kap-
HHM3a, CM, ONpelessioTes No GopMyaam

(7.3)—(7.5):
ecav
e r
r>21, ar=-l—(2lr—2l’—7); (7.3)
ecau
er?
2USr<l, a=—7. (7.4)
l'opHsoHTa/AbHbBIE nepeMellleH¥ss  NPHHMUMAIOTCA  paB-
HBIMH HYJIO
npu 21> 2r:
SI
0y =—"2"2 H,, (7.5)

r

rie H — BHCOTa 3JaHHS OT NOMOMWBH (YyHAaMeHTa [0
KapHH3a, CM;
! — moaymJHHa 344HHS, M;
r— pacyeTHass NOJYAJNMHA KDHBOJIHMHEHHOrO y4acT-
Ka TpOCajK# TPYHTOB OT COGCTBEHHOrO Beca,
Shp.rp — MaKCHMajbHad BeJHUMHa NMPOCAAKH TPYHTOB OT
cob6CTBEHHOTO Beca;
Ne — K03 GdHLHEHT, YYHTHIBAIOIIAHA COBMECTHYIO pa-
60Ty KOHCTPYKUU#A 3JaHHA C T'PYHTOM OCHOBa-
HHS TIDH TPOCajiKe ero ot co6GCTBEHHOTO Beca:
r

cean 2A>r; Na =(~2—l> s (7.6)
ecnn A<<r. n,=1,
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B cnyyae ecau MpHHa 3a3opa  AedopMauLHOHHOrO
wBa MexJay OTCeKaMu 9-3TaxHoro  3faHus, obecnedu-
Balolllasg HX CaMoCTosiTeJqbHYl0 paboTy mpH  Hpocajkax
OCHOBaHMs, He MOXeT ObiTb OCYylLleCTBJeHa [0 TeXHhuye-
CKHM MPHYHHAM, KOHCTPYKLUWM  3[aHus J[AONKHH OHITb
PaCcCYHTAHbLI HA YCHJHS, KOTOpble  MOIYT BO3HHKHYTb B
HHX NPH 3aMbiKaHHH Je(OPMalHOHHBEIX LIBOB.

Jis nepepaud u pacrnpeleseHHS CHHMAIOUWHX YCHJHH,
BO3HMKAWOILHX NPH SaMblKaHHH Je(QOpPMAalHOHHBIX IIBOB
MeXAy OTCeKaMH, NPUMEHAITCH CHNelHal]bHEle KOHTAKT-
HHe YCTPOHCTBA.

[TpoexTHpOBaHHEe KOHTAKTHHX YCTPOHCTB B jAedopMa-
LMOHHBIX IIBaX H ONpeJe/ieHHe yCHJIMH, nepellaBaeMbiX Ha
KOHCTPYKIHIO 3AaHHsd, CJAefyeT OCYLIeCTBAsATe B COOTBET-
cTBHH C ykasaHuamu PCH 297-78 [4].

7.32. KoHCTPYKUHH TaHENbHBX 3[aHHH, BO3BOLHMBEIX
B IpyHTOBHIX ycaoBusx Il Tunma mo mpocajoyHocTH ¢ mpw-
MEHEHHEM KOMIVIeKCa MepONpPHATHA AJs obecnevyeHHs HX
NPOYHOCTH, YCTOHYHBOCTH H HOPMAJbHOM 3IKCILIyaTalHy,
JOJXKHBl PAacCUHTBIBATHCA:

a) Ajs cayyas CaMOCTOATeJNbHOH paboTel OTCeka —
Ha BO3JAEHCTBHE BepPTHKAJbLHBX  HePaBHOMeDHHIX Jedop-
MalHE OCHOBaHHA,

6) Ha BO3JeHCTBHe FOPH3OHTAJbHLIX AedoOpMauHil oc-
HOBaHHUA,;

B) Ha YCH/Hs, BOSHHKAIOlUlHe TPH 3aMbiKaHMH pnedop-
MAI{HOHHBIX IIBOB, — /sl CJyuyaeB, OrOBOPeHHHX B m. 7.31
Hacrosllero Pykosoacrsa.

Pacdyer KOHCTPYKIMH 3JaHus ¥ OTNpEAeJeHHE HMHPHHEI
3a3opa AedhOpPMAUHOHHBIX LIBOB MEXAY OTCEKaMH NOJIKHBI
BBHINOJHATLCA AJs BapuaHTa ¢ HauGosee HebJaronpusat-
HbIM DAaClOJOXKEeHHeM HCTOYHUKa 3aMayHBaHHi Mo OTHO-
IIEHHIO K 3[aHHIO0.

7.33. B cayuyasix HeoOXONHMOCTH NpPHMEHEHHs YKa3sai-
Horo B m. 7.27 xOMn/JeKca MEPONPHSATHI IS 3MLaHHH BHI-
COTOR 10 MAEBATH 3Taxell BKJIOYHTENbHO AOJXKHH pa3pa-
6aTHiBaTbC YHUGMULIUPOBAHHBIE IJs CTPOHTEJNbCTBA B pas-
JHUYHBIX YCJHOBHSX THIOBble MPOEKTHI 3[aHHM.

Tunosoe mpoekTHPOBaHHE KHJABIX NOMOB Ha INpocajoy-
HBIX rpyHTax c II Tumom rpyHTOBBIX  YCJOBHH Cielyer
BHITIONHSITL W3 pacyetTa Ha BeJMYHHY NpPOCafikH OT cobcer-
BEHHOTO BECa NpyHTa B HHTeppanax: 0,1—0,25; 0,26—0,5;
0,51—0,7; 0,71—1 M npu COOTBETCTBYIOLIMX  3HAUYEHHAX
pacueTHON MOJNYIAJHHH KPHBOJMHeAHOro y4YacTKa mnpocaj-



KH TPYHTOB OT COGCTBEHHOr0 Beca 7, M, NPHBEACHHHX B
Taba. 7.1.

Ta6bauna 7.1

PacueTHbie 3HaveHus S"p p H r pas pa3paGoOTKH THMOBHIX
- hpoex’ron YeaoBua
5 CTpOH-
= TenbLeTBa
E Snp. rp r snp. p r snp P r Snp. P r
0,25 | 35 0,5 | 45 —_ — — —
Viol [2as]o6|as | — | — | — | — |Jlerxue
0,25 |128,5({0,5 |36,5(0,75]| 41,6 — —
2101 |19 |oi26] 20" (05137 | — | — |Crenmme
0,25 | 20 0,5 | 26 0,75129,5 |1 32
3101 [13,5}0.26]20,5]0.51]|26 | 0,76 | 29,5 | Tweane

3JAAHHA, CTPOAUWHECS
HA NOAPABATBIBAEMbBIX TEPPHTOPHAX

KoHCTPYKTHBHBIE pemienns 3aaHuM

7.34. IIpu npoeKTHPOBAHHUM NaHEIbHHX 3daHU AR
CTPOHTEJBCTBA Ha NoApabaThHiBaeMHX TEPPHTOPHAX HeoO-
XOAHMO YYHTHIBAaTb BJHSHHE HepaBHOMEPHBIX BePTHKalb-
HHIX H TOPH30OHTAJbHHX HedopMauuii ocHoBaHHs Ha pabo-
TY NOA3EMHBIX M HaJ3eMHHX KOHCTPYKUHMi OTCeKa.
Mpumeuanue. CTpPOHTENLCTBO 3JaHHA Ha 6e3yroAbHHX nJOLIAA-
Kax Ha TeppUTOPHUSX ¢ BHPAGOTAHHLIMH YTOJbHBMH NJIACTaAMH H 3aKOH-
YeHHbIM NPOLECCOM OCEAAHHSA 3eMHOR [I0BEePXHOCTH pa3pellaercsa Oocylie-
CTBJATD NO THNOBbHIM HJAH NOBTOPHO NMPHMEHAEMbIM NMPOEKTaM, 0830860-
TaHHHIM AN OOBIYHHX YCJIOBHA CTOHTEALCTBA.

7.35. B 3aBHCHMOCTH OT CPOKOB H YCJIOBHi noapaboT-
wi B cootBencTBuM ¢ 1. 5.18 raaBw CHuIT 11-8-78 nasna-
qaeTcs MOJIHHIA HJIM COKPALLEHHBIA KOMNJIEKC MeD 3aIlMThI.

Mephl 3allATH, TPHMEHsEMBe MJIs MaHeJIbHHX 3JaHnf,
BKJIOYAIOT B celfi chefyloiltie MepONpPHUATHS:

a) NOBHUNIAIOIMIHE NPOYHOCTh H O6IIYyI0 NPOCTPAHCT-
BEHHYIO XeCTKOCTb 3/laHHii:

yCHJIeHHe MOA3eMHON YaOTH 3HaHHS C NpPHMEeHEeHHeM He-
TIPePHIBHHIX FOPH3OHTAJbHBIX NMOSCOB MO KOHTYpy BCeX He-
CYLIHX CTeH, MOHOJIHTHHX H COOPHO-MOHOJNHTHHX JIEHTOY-
HHX GyHAAMEHTOB, IepeKPEeCTHHX JeHT, IMIHTHHX (yHaa-
MeHTOB (KOpOoGYaTHX, pe6pHCTHIX, MVIOCKHX);
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yCuseHHe HECYLUHX KOHCTPYKUHE HaadyHAaMeHTHOH va-
CTH 3]l1aHH#A, CTHIKOB M YCTPOHCTBO HENPEpLIBHHIX TOPH3OH-
TaJbHBIX JIOSNICOB B YPOBHE nepeMbiyeK U NepeKphITHIH;

6) cHuKaloWUe BAHSAHHE FOPHBIX BHIPa6OTOK HAa KOHCT-
PYKIHHY 3IAHWH:

pasjieJeHne NPOTSKEHHBIX B MJaHe 3Januil AedopMalnu-
OHHbIMH IUBAMH Ha ONIENbHbE OTCEKH MNPAMOYTONbHOH
topmbr;

YCTPONCTBO IOPH3CHTAJNBHOTO HIBAa CKOJbXEHHS B (yH-
NAMEHTHOH 4YacTH MeXAY (yHAaMeHTHHM mnosicoy H OyH-
1aMEHTHBIMH TNOAYLKaMH;

yMeHblileHHe OBEPXHOCTH (yHIaMEHTOB, HMEIOlleH KOH-
TAaKT ¢ DPYHTOM;

yMeHbllleHHe N1YOUHBI 3a/10XKeHns PyHIaMeHTOB 4o npe-
/leJIOB, AOMYCTHMBIX NO YCJOBHAM JAedpopMmauuii M Hecyuleh
CNOCOOHOCTH OCHOBaHMA;

3anoxeHne ¢yHIaMEHTOB, KaX MpaBHAO, Ha OIHOM
YpOBHe;

3achiKa Na3yx KOTJOBAaHOB TPYHTOM, 06JajaioliHM Ma-
JbIM CLEeNJIeHHeM H TPEeHHeM Ha KOHTaKTe C MOBEPXHOCTbIO
(yHA2aMEHTOB;

pasMellleHHe NOJABAJOB H TeXHHYECKHX NOMNOJHH, Kak
npaBuJo, NOA BCEel NJOLAAbI OTCeKa 3AaHUA;

YCTPOHCTBO Ha OCHOBAaHMSIX, CJIOXEHHHIX MaJoCKHMae-
MBIMH 1 HECOKHMAeMbIMH 'PYHTaMH, TPYHTOBBIX NMOAyIUeK H3
necka WAM IJIaCTHYHBIX TJIHH;

B) KOMIEHCHpYIOLIHe HEePaBHOMEDHYIO OCajKy 3AaHHi:

BLIpAaBHWBAIOIYHE CPEACTBA noAbeMa (rHApaBiHUYeCKHe,
BHHTOBbleé H KJHHOBBle JAOMKpathl H Ap.);

BbipaBHHBalOLIHe CPEACTBA ONYCKaHHA — HeNpepLIBHbIE
MJIH C KECTKHMH BCTaBKaMH Nosca, OMeJbHble 3aKpPHITOro
WM [OJY3aKpBITOrO THNA ONOPHl HA OCHOBE TGPMONJACTHY-
HbiX Marepuanos (6HTYM, achanbTo6eTOH, MONUITHIAEH H
ap.), ONOPH C yAAJSIOWIMMCH TIECKOM M JPyrHe aHaJIOrHd-
Hble YCTPOHCTBA.

B cayyae Koraa mpHMeHeHue INepeYHCIEHHBIX BHIILE
CTPOMTEJBHBIX Mep 3alLUThl HEBO3MOXHO MHJIH Helesecoob-
Pa3sHO ¢ IKOHOMHUECKOH TOYKH 3peHHS, C LeNbl0 yMeHb-
uteHus AedopMalni 3eMHON MOBEPXHOCTH MO COTJIACOBaHHIO
C 3aHHTePeCOBAaHHBLIMH TOPHOMOOLIBAIOIINMH NPEMIPHATHS-
MH CJlelyeT IPHMEHATb rOpHble Mephl 3aLIHThI.

7.36. BoinosiHeHHe CTPOHTENbHBIX H TOPHBIX Mep 3aLIHTH
B o6beMe, NpelycMOTpPeHHOM HOPMATHBHbBIMH TpeGOBaHHA-
MH, HE HCKJIOYaeT BO3MOXHOCTH IOfBJIEHHA B HECYIIUX H
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orpa)KIaloLuX KOHCTPYKUHAX HONYCKaeMBIX O YCJIOBHAM
3KCmIyaTauwH Aepopmauuii W TpeliHH, YCTPAHASMBIX NPH
NpoBeNeHHH PeMOHTa MNocje MNoxPabGoOTKH.

7.37. Wupuna 3a30pa AeHOPMALKOHHOrO 1WIBAa MEXAY
OTCeKaMH 31aHUHl onpexejsercs mo (opMyaam:

B YypOBHe NOJOWBLI (yHIAMEHTa

a4 =my nyelL; (7.7)
B YpOBHe KapHH3a
ag=my,n,eL4+0H, (7 &)
rage L— PacCTosAHHE MeXAY UEHTPAJbHbIMH OCAMH CMEXHBIX
OTCEKOB;
H — BbicOTa 31aHHsi OT moAoOWBH (yHAaMEHTa 10
KapHH3a;

flg ¥ Mg — COOTBETCTBEHHO KOIDDHIHEHTH neperpyskuH H
ycaoBHi pa6oTH, NpUHWMaeMmble Mo Taba. 3 H 4
CHuIl I1-8-78;
€ — B&JIMYHWHA OTHOCHTEJNbHOA TOPH3OHTAJbHOH Je-
dbopMmauuy;
0 — pacuemHHuifi KpeH 3JaHHa (oTcexa) oT moApaboT-
KM, omnpezeiaseMblii no ¢opmyaam:
A45 NAOMATO0K ¢ MJAaBHHMH fedopMauusaMu 3eMHo# mo-
BEPXHOCTH

L
0=my ny R (7.9)

I/ NAOWIAJI0K NMPH COCPENOTOYEHHHX  1epopMauusx
3eMHOMl IIOBEDXHOCTH B BHIE YyCTyma

h
0=ny, L’ (7.10)
rae fg, fin, Mg — KO3QPHUUHEHTH neperpysky M ycaoBHM
pa6oTH, NnpHHHMaemble no TabGa. 3 u 4
CHulIT 11-8-78;
R u h— oxmunaembie 1edopmauuu 3eMHO#  Mo-
BEDXHOCTH  (COOTBETCTBEHHO  pajfHyc
KPHBH3HBI M BHICOTA YyCTyma).

Oco6eHHOCTH KOHCTPYKTHBHNX pemeHnfi dyHAaMeHTHO-NOABANLHON
vacTH spanuit

7.38. ®yHaaMEHTHO-IIOABAJNbLHAS YaCTb 3AAHHA MOXeT
ObITh pelleHa N0 KEeCTKOH, MOAaTAHBOA HAH KOMOGHHHPO-
BaHHON KOHCTPYKTHBHOH cxeMme,
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ecTkass KOHCTPYKTHBHAsi cXeMa OCYyLleCTBJseTcs My-
TeM COeJUHeHHS KOHCTPYKTHBHBIX HeCYLLHX 3JIEMEHTOB Haj-
3eMHOA H (PYHIaMEHTHO-NOABaJ/JAbHON YaCTH 3AAHHS B OLHY
NPOCTPEHCTBEHHYIO CHCTEMY, IPH KOTOPO#l HCKAIOYAKTCA
HX CaMOCTOsiTe/IbHble NepeMelleHHs] OT BO3AEHCTBHS BEPTH-
KaJIbHbIX 4 IOPH3OHTaJbHbIX AeopMaLHii OCHOBAHMS.

ectkas KOHCTpykTuBHasi cxeMa (yHIaMEHTOB 34aHHM
JOCTHraeTCsA yCTPOHCTBOM HENPEPHIBHOTO Kese306eTOHHO-
ro mofica MO TPYHTY WOJ BCEMH HECYWHMH CTeHaMH H NPH
HEOOXOAHMMOCTH TakiKe B BepXHeH 4acTH  (yHJIaMEHTOB.
KpoMe 3TOro npeaycMaTpHBAaIOTCA JONOJNHHUTENbHBIE CBA3H
MEXJy NMOA3EMHBIMH H HA/3eMHBIMH KOHCTPYKIHAMH.

B cnyuae npuMmeHeHusi MoAaTAUBLIX PYHAAMEHTOB pPeKo-
MeHJ1yeTcsl paslelieHHe HaA3eMHOf M TOA3eMHOH  YacTd
371aHUA LIBOM CKONbeHHs. Haa mwBoM A0JKeH npeaycMar-
pHUBaTbCs HeNPepPHBHBIH XKeJe300eTOHHbIA MOAC, KECTKO
CBfI3aHHBl ¢ nepekpuiTHeM (pHC. 7.9,a).

Crenbl mOA3eMHOM 4aCTH 3/ aHHSA, PAClOJOXKEHHbIE HHKe
2Ke/1e300eTOHHOro mosca W WBa CKOJbXCHUS, CJAEAYET Npo-
OKTHUPOBATb H3 COODHBIX OJIOKOB 3aBOLCKOrO H3rOTOBJEHHH,
caBuralomnxca (6e3 HakKJOHOB) MO WIBY CKONbXEHHMA 001
AeACTBHEM TICPHU3OHTaAbHBIX Aedopmauuit ocHoBauuda. Ilo
HH3y G6/I0KOB HajJ (PyHAaMEeHTHHIMM NOAYLIKaMH yCTPaHBa-
eTCSl IIOB CKOJIb2KEHHS.

dyHAAMEHTH KOMOHHUDOBAHHOH KOHCTDYKTHBHOM CcXxe-
MHl BHUMOJHSIOTCH, B OCHOBHOM, 2HAJOTHYHO KeCTKHM (yH-
JaMedTaM. B HuHeH uacTH ¢(yHAaMeHTOB Mo Kejesole-
TOHHBIM TOSICOM YCTPAHBaeTCs HIOB CKONMbXeHHs (puc. 7.9,6).

7.39. ITpn npoexkrupoBaHHH (YHNaMEHTOB B BHAE MOHO-
JUTHOH Kene3o0eTOHHOH NJMTH LIOB CKOJMBXEGHHUS ClefyeT
ycTpauBaTh, B yPOBHe NOJOWIBH (PyHAaMeHTa MO GETOHHOH
NOJIrOTOBKE.

ITpu npoexkTHpoBaHHM CTeH (QYHAAMEHTHO-NO1BaJbLHOH
YaCTH M3 LOKOJbHBIX MmaHesne#t Heo6XxoaHMo co6aIOAATh CJe-
IyIOUlHe YCJIOBHS:

a) LOKOJbHBIE NaHEJH JJA BHYTPEHHHX H HaPYMKHbIX
CTe€H JOJMXKHB ObiTh, KaK MPaBWJO, CIJIOLIHOTO CEYEHHS,

6) oTBepCTHs B NaHeJAX AONMYCKAWOTCA B MECTax mnpo-
X0Aa KOMMYHHKalUM¥# H BXOLa B lNOMellleHHs TeXI0JMOoJbs,;

B) OTBEPCTHsi B LOKOJIbHBIX NMaHEJNX, M0 BO3MOXHOCTH,
HE HLOJIXHBI COBMajgaTb ¢ NPOSMAMH B HAJ3€MHOH YacTH;

T) ropH3oHTa/jbHHE XeJe300eTOHHHIe Nofica ycTparBa-
IoTeA B Tejie maHesael. ApMartypa mosicoB LPOXOAMT NO AJH-
He naHesefl BIONb BEPXHEH W HHXHeH IDaHH M 3aKaHUHBa-
eTcsl BHIYCKAMH B KOJMuYecTBe He MeHee AByx (puc. 7. 10},
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Prc, 7.9. BapmanTH KOHCTPYKTHBHMX  pelleHHA  QyHAaMenTHo-
noABAALHOH 4acTy 3aaHKi

G — NOAATAWBAA KOHCTPYKTHBHAA cXeMa; § — KOMOHHADORAHHAN KOHCTPYKTHDHaA

cxema: [ — 0B CKOJMbXKEHHA, 2 — MOHOJHTHOE NEPeKPhiTHC, COBMEUICHHOC ¢ UO-

KOABHLIM NOACOM; J — CT€Hbl NOABaJa, OTAc/EHHbIC UIBOM CKOMLKCHHS OT Bhillie-

JAeKaLHX KOHCTPYKURA: 4 — dhyHAaMCHTHIIA nosic co COOPHBIM DYyUAIMENTOM, § —-

cTeHbl NoAaBana, palOTaiolIHe COBMECTHO € HAA3EMHON 4acTbio 3AAHUR; 6 — QyH-
AaMEHTHHE NOAYIIKH

.l/

L
Rk

=
=]

0 [t 1 I

Puc. 7.10. CxeMa apMHPOBAaHHA NOKOMLHOM HAPYXKHOA naHean

7.40. B 31anHaX ¢ MOAATAHBBIMY (PyHAAMEHTAMH MOJB
N0 IPYHTY CACAYeT MPOGKTHPOBATb HEXECTKHMH (Hanpu-
Mep, H3 rpyHTa ¢ BTpamOGoBanHbiM mieGuem). I[Ipu xKecmkux
KOHCTPYKUHSAX NOJIOB MO NMEPUMETDPY BCexX CTeH nojBaJja He-
obxonxuMo npeaycmarpusath msb. [llwpuna wBOB MpPHHK-
MaeTcsa Mo pacdery, HO He MeHee 2 cm. IlIBH goJokHM 3a-
NOJHATECH OHTYMHOH MaCTHKOM.

llloB cKO/NbKEHHST J0JKEH YCTPauBaThCA Ha XOpoulo
BHIDOBHEHHOH DPacTBOpOM MOBEPXHOCTH IPYHAAMEHTOB.
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Koz puuueHTs! Tpewys N0 WIBY CKOJbXKEHHS, HCIOJb-
3yeMble npH CNPeACJeHHH YCHJIHHA B KOHCTPYKUMAX 3XaHHMS
OT BO3JEHCTBHS FOPH3OHTAJbHBIX AedopMauuit OCHOBAHHS,
npuwHuMatorca no raba. 5 CHull 11-8-78.

7.41. dyngaMenTHbi, a Takke LOKOJBHBIK (B ciayuae
ero NpuUMeHeHHs) »Keae306eTOHHble NOosica LOJIKHBI o6pa-
30BHIBATb TMOPH3OHTAJbHble DaMbl B Npejaesax OTCEKa, KO-
JIHYECTBO apMaTyphl U pacnpelesneHHe ee MO CEYEHHIO MOsi-
COB NPHHUMAIOTC MO pacueTy Ha YCHJHS OT BO3IeficTBHS
FOPH30HTANbHBIX AepopMalHi 3eMHOH NOBepXHOCTH.

Jnsa ycrpoiicTBa keJe306eTOHHBIX MOSICOB CJaenyeT NpH-
MeHsITb 6eTOH Mapku He HHxke M 150, apmarypy kaacca
A-1, A-II, A-IIl. Jonyckaercs ycTPOHCTBO CBOPHO-MOHO-
JUTHBIX [OSICOB NMPH YCJOBHH obecrevyeHHsi DaBHOMPOYHOC-
TH CTHIKOB OCHOBHOMY CEYeHHI0 mosca.

ApwmupoBaHHe Xese30GeTOHHBIX NOSICOB 10/KHO OblTb
HenpepulBHBIM, IlepesoMbl GYHIAMEHTHCIO H LOKOJBLHOIO
NosICOB MO BepPTHKa/JH, KaK TNPaBHJIO, HE PEKOMEHAYIOTCS.
[lepesoMbl gOmycKaeTcsi MpelycMaTpHBaTh NPH HeoOXOIH-
MOCTH YCTPOHCTBAa MOHHKEHHOTO BXOLA B 31aHHE B MecTe
nepeceyeHust LOKOJBHOTO nosica ABepHEM npoemom. Llo-
KOJIbHBIH TOSIC B MECTe nepejoMa cJelyeT DacCUHTHIBATh
KaK BHELEHTPEHHO-CKATHIf HJIH BHEUEHTPEHHO-PaCTAHYTHIA
3/eMEHT.

7.42. B 3panusix, npelHa3HAaYeHHBIX O/ CTPOUTEABCT-
Ba Ha NJOWIaAKAaX, CJOKEHHBIX HACBIIHBIMHM HJH CAa0bBIMH
[PYHTaMH ¢ HU3KHM MoayjeM edopManun (E<C100 kre/
lem?), a TakXke Ha TJIOWAAKaxX C BOSMOXHBIM Pe3KHM YXVI-
HIeHHEeM CTPOHTEJbHBLIX CBOHCTB I'PYHTOB OCHOB@HHSI B pe-
3ysnbrTate NOAPaGOTKU ciaelyeT NpelycMaTpHBaTb CBaiiHbie
GyHOaMeHThl, pacCUHTaHHble Ha JIeHACTBHE BEPTHKAJbHBIX
HAarpy30K H TrODH3OHTAJbHBIX NepeMelleHuii rpyHTa.

I'ny6uny 3anoxennss QyHIaMEHTOB CJeAyeT Ha3HauyaTb
MHHYMaJIbHO BO3MOXHOH B COOTBETCTBHH ¢ TPeDOBaHHAMH
raassl CHuIT 11-15-74. TIpu 3TOM caenyer CTpeMHTbCs K
YMEHBILEHHIO KOHTaKTa GOKOBBIX NMOBepXHocTeH (hyHAaMeH-
TOB C T'DYyHTOM.

7.43. B npoekrax 3jaaHuii, NOANEXKAUIHX BHPABHHUBA-
HHMIO C NOMOILBIO IOMKpPATOB, CJe1yeT MNpPelyCMaTpPHBATH:

nojl BHIPABHHBAEMOH waCTbI0 3MaHHS KeJe300eTOHHBIN

nosic;

101 MOSCOM B YIrJax, N0 NepeceyeHHsaM HeCcyulHX CTeH

H 1OJ MPOCTEHKAMM HHUIUK M YCTAHOBKH JOMKPaTOB;

00 HH3Y HHILI MJHTH HJAH XeNe306eTOHHBIK nosc AJs
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a) 7 Puc. 7.11. KoHcTpyKThBHBE cXeMbl
L (yHnamMeHTOB € NpUMEHEHHEM Bhi-

2

PABHHBAIOWIHX cpencts 3aUUTH

3 ananus
a-—¢ npoemMaMH Ana AOMKpartos;, 6 —cC
d) 7 L) HENPEePLIBHLIM TEPMOINJACTHIHLIM NOACOM;
# ! — UOKOMbHAA NaHeNb;, 2 — NpoeMbl ANs
- AOMKparToB; 3 — xeneso6eToHHbIT dhyHAa-
3 MCHTHBIH nosic; 4 — LIOB CKOJLXKCHHS;
& § — xenezoBeTOHHbIE NOAYMIKH: 6 — Tep-

MONAACTHYHBIL nosC

pacnpelieneHHsi COCPEJOTOYEHHBIX HArpy3oK OT AOMKpa-

TOB,;

10 JIMHHH OTPbIBA BbIpaBHHBAaeMblX KOHCTPYKUHH, T. e.

B ypOBHe BepXHeH TPaHM HHIU, Da3deJHUTCJAbHbIX IIOB,

KOTOPHIfi B HEOOXOAHMBIX CJydasiX MOXET OBITb H LIBOM

CKOJIbKEHHS.

MeponpusaTus, ofecneynBalouiHe HOPMaJibHYI0 3IKOMJY-
aTauui0 BHYTPHIOMOBHIX CAaHHTAPHO-TEXHHYEOKHX CHCTEM
npY BBIPABHUBAHWH 31aHHH (MPUMEHEHHEe KOMIIGHCALHOH-
HBIX YCTPOHCTB [/ CTOSIKOB, KpenJeHHe pPa3BOASLIHX
TPYGONpPOBOJAOB K 3/1€MEHTAM 31aHHS, PaCcroJOXKeHHHM Hal
IIBOM CKOJIbXXEHHS),

Ilpu ycrpoficTBe Huw Hajg GyHIAMEHTHBIM pacHpenesiu-
TeJIBHBIM MMOSCOM, HalpHMep, B pyHAaMOHTAX, BHIOJHEH-
HHX H3 LOKOJbHHX nanestefft (puc. 7.11,8), mecta pacno-
JOXEHHS HHI HAM packJaaKy ¢yHIaMEHTHHIX ROLYyilieK
clefyeT CKODPEKTHPOBAThH TAKuM o00pa3oM, YTOOB HUINH
paomosianauch, N0 BO3MOXHOCTH, CHMMETPHYHO OTHOCH-
TEJBHO LEHTPa TAMKeCTH QyHAaMEHTHHX WOAyIleK, Ha KO-
TOophie OyAyT nepenaBaTbCs HAarpyakd OT JIOMKpPaToB.

7.44, [Ipy BHIpaBHHBAHHM 31aHUA C TIOMOLULIO NOSCOB
H3 TePMOMNJAcTHYHOIrO MaTepuaja B NMOA3EMHOH 4acTH A0J-
JKHBl OHTb mpeaycmorpensl (puc. 7.11,6): ,

COOPHBIH HMJAH MOHOJHMTHBIH GeTOHHBIA NOAC BHICOTOMH
200 MM, yKkaajnbiBaeMbli HeMOCpeACTBeHHO Ha (yHAameHT-
Hble TOIYIIKH;

CBEMHHIE WK CTalHOHAPHBIE 3JIeKTDPOHArpeBaTeNHd, pas-
MelllaeMble MEXAY GeTOHHBIM H TEPMONJIACTHYHBIM MOSICOM;

TEPMCIIJIZCTHYHBIA MOsic, pasMellaeMblil Mo NepUMCTDY
(DYHIaMEHTOB BCEX HOCYLIHX CTeH;

pacnpeaenHTeNbHLI XKeJe300eTOHHBIA nosic, pasMmella-
eMbll HaJl TePMONJAACTHYHBIM TOSCOM.

7.45. Tlpy NPOEKTHPORAHMH 3MLAHWA LA CTPOUTENHCTBA
B 30Hax, yrpoiaeMblx M ONACHLIX MO BblAEJEHHIO MeTaHa
Ha MOBEPXHOCTb 3€MJIH, CJAeAYyeT HNpelyCMaTpHBATh 3alUT-
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Hble MepOonpHATHS OT NPOHHKAHHA M CKONJIEHHs MeTaHa B
HoABasiax H HHDKHHX 3Ta)ax. 3alluta ofecneyuBaeTcs
BOHTHJAALMeH NMO3BaJa ¥ MNOAMNOJHH, Ta30H30ATIHEH OA3EM-
HOM 4aCTH 3JaHHus, APEHUPOBAHWEM rasa Ha NyTH €ro JIBH-
XeHHst K 3naHuaM. IIpy aToM HaNJeXHT PYKOBOJCTBOBATL-
ca UncTpykuuel mo 3alinTe 3RaHMH OT MPOHUKAHUS MeTa-
Ha.

30AHHA, CTPOSILHECSA HA BEYHOMEP3JIBIX IPYHTAX

KOHCTpYRTHBHBIE pellleHHA 31 aHn

7.46. IIpy npoexTHpOBaHHK MNaHENLHHX 3MaHHA  Ha
BeYHOMEP3JIbIX TPYHTaX, B MEPBYI0 O4Yepelb, AO/KEH ObITb
BbIOPAH OCHOBHOW NMPHHUMI HCNOJb30BAHHS BEYHOMEP3JEIX
rPYHTOB B KauyecTBe OCHOBaHHS 3JaHHH.

[ npuHUMN — BewHOMepaJible TPYHTH OCHOBAHHS HOIOJb3Y-
IOTCS1 B Mep3J0OM COCTOSTHHH, COXDaHAeMOM
B INpolecce CTPOUTENbCTBA B TEUEHHE BCEro
3aJaHHOTO NepHoAa SKCIJAyaTallHH 3KaHHS,

I1 npuHuun — BeyHOMep3Jble IPYHTH OCHOB2HHS HONOJb-
3yIOTCS. B OTTasiBUIEM COCTOSHHH (C JOmy-
LlGHHeM OTTaHBaHHS HX B NPOIECCE SKOMIY-
aTauMH 31aHHS WJIH C HX OTTaHBaHHeM Ha
pacyeTHyi0 rAyOHHYy RO Hadajaa  BO3Befe-
HHSA).

TIpH cTpouTenabcTBe naHeJbHHX 37aHH# BHIGOD NPHHUH-
na MOMoJb30BAHHS BeYHOMEP3JHX TPYHTOB OCHOBaHHS, 4
TaKxXe CpeICTB, KOTODHIMH [OCTHraeTcs COXpaHeHHe mpe-
LYCMOTPEHHOro B NPOEKTe COCTOSIHHSA OCHOB&HHHA, NPOH3BO-
AHTCH NMPHMEHHTENBHO K KOHKDETHHM YCJIOBHAM C yueToM
CTOHMOCTH, MAaTEepHaJOeMKOCTH, TPYIOSMKOCTH H NpPOAO.-
MHTEJNBHOCTH CTPOHTEJbCTBA.

I npuHumn RO/MXKeH NMPHMEHATbCH, €CJH TPYHTH 3acTpa-
UBAEMOH TEPPHTODHH MOXHO COXPAHHTb B MEP3JIOM COCTO-
SHHH TpH SKOHOMMYeCKH Lejecoo6pasHHIX 3aTpaTax Ha
MeponpuaTHS, o0ecneyHBalollne COXPaHeHHe TAaKOro COCTo-
STHHS,

HcenonpzoBanue mIacTHYHO-MEP3ALIX TPYHTOB B Kaue-
CTBE OCHOBAHHA MO | NMpHHUANY AONyckaeTcs NpPH YCAOBUH
MOHHIKEHHUS HX TeMINepaTypsl B COOTBETCTBHHM ¢ nm. 3.16 u
4.11 rnapw CHuIT 11-18-76.

Il npuHUHN ROJNKEH NPUMEHSATbCS NMPH HAJMYHM B OC-
HOBAHMH CKaJIbHBIX MJH BEYHOMEpP3JLIX TIPyHTOB, ledop:
MauHs KOTOPHIX NPH OTTAMBAHHH He NpeBHIUIAeT Npeaeb-
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HO JAONyCKaeMbiX 3Ha4YeHHH IJs NPOEKTHPyeMbIX 3AaHHf,
a TakXe NPH HEeCIJIOUIHOM pPacnpocTPpaHeHHH BeuHoMep3-
JIBIX TPYHTOB, HEOJHHAKOBOH IJyOuHe 3a/eraHHs BepXHeH
NOBEPXHOCTH BEYHOMEP3JAbIX I'PYHTOB M B APYTHX clydaslx,
KOTla N0 TEXHOJIOTHYECKHM HJIH KOHCTPYKTHBHBIM OCOO€H-
HOCTSIM 3AaHHA 3KOHOMHYECKH LeJecoo0pasHo NPHMEHSThb
Il npuHumm.

KoHcTpykuuH naHeJbHBIX 34aHHH, BO3BOAMMbBIX no I
NPHHLKIY HAa TBEPAOMEP3JLIX FPYHTaX, HA HepaBHOMepHble
0CaJKH OCHOBAHHS He DaCCYMTHIBAIOTCA.

KOHCTpYKUIHMH naHeNbHBIX 34aHHH, BO3BOAHMBIX no I
NPHHUKNY HA NJ1aCTHYHOMEP3JBIX MPYHTAX, AOJMKHBI IIPOEK-
THPOBATbCHA C Y4eTOM BO3MOXHBIX HepaBHOMepHbIX Aedop-
Mauuii OCHOBaHHH.

ITpu cTpoHTeNbCTBE HAa BEUHOMEP3JBIX IPYHTAX, HCIOJIb-
3yembix no Il npuHuMny, NPOEKTHPOBaHHE KOHCTPYKUHH
3[aHHH JOJXKHO BECTHCb B COOTBETCTBMHM ¢ nn. 7.48—7.50
Hactosiiero PykoBoacTBa.

7.47. 3naHus NpejHa3HaYeHHHe [IJIsi CTPOMTE/JbCTBA Ha
Mep3JblX IPYHTaX, HCNoAb3yeMblx no I mpHHuuny, Kaxk npa-
BHJIO, CJ&lyeT NPOEKTHPOBATb HAa OCHOBE O&CKaPKaCHHIX
KOHCTDYKTHBHBIX CHCTEM C TPOJIETaAMH MNePeKpPhiTHH 6 M H
6oJiee, T. e. CHCTEeM C MNPOAOJLHHIMH HEeCYyILUHMH CTEHaMH
HJM C IUHPOKMM IIAaroM NONEepeyHbiXx Hecyllux cTeH. Ilpu-
MeHeHHe TaKHX CHCTEM MNO3BOJNSAET CHH3HTb CTOUMOCTD H
TPYAOEMKOCTb KOHCTPYKLHMH HYJEBOro LWKJAa M 3JaHHA B
LeJIOM, a TAaKXe YNPOCTHTb YCTPOACTBO NPEINPHATHA CeTH
Ky/IbTYPHO-GHITOBOTO OGC/YXHBAHHSI, BCTPOEHHBIX B NepBhe
3TAXH XKHJIBX 3LaHHH.

KoHCTpyKTHBHBEE pelleHUst HOMXKHH o0ecneyHBaTb, IO
BO3MOXHOCTH, HaHMeHbillHe 3aTPaThl NIPH MOHTaXe, CBe-
JeHHe K MHHHMYMY MOKPHBIX CTPOHTEJBLHBHIX NPOLECCOB, a
TaKXe MHHHMAaJbHBI# BeC W NPUrOAHOCTL COOPHBIX KOHCT-
PYKUMH 1JI7 NMEPeBO3KH B CJHOXKHBIX TPAHCIOPTHBIX YCJO-
BHSIX.

Hapy:xHble cTeHbl clefyer, Kax MpPaBHJIO, NPOEKDHPO-
BaTb M3 CJOUCTHIX naHeseif ¢ MPHMEeHEHHEM JHCTOBBIX Ma-
TepHanoB H 3PPeKTHBHBIX yTenJHTesei, KOTOpble He Tpe-
6YIOT MOKDHIX NPOLECCOB MPH MOHTaxXe M 06,anal0T BHCO-
KHM COTPOTHBJIEHHEM Temnjonepenaye,

7.48. [TaHenbHble 3xaHus, NpelHa3HaueHHbie AJsf CTPO-
HTEeJbCTBA Ha BEYHOMEP3JbIX IPYHTaX, HCNOJb3YEMBIX MO
Il npuHunny, pekoMeHAyeTcsi NPOEKTHPOBATL NO CJEAYIO-
IIMM KOHCTPYKTHBHBIM CXeMaM:

C HECYUIHMH NONepPeyHLIMH H NPOAOJBHBIMH CTEHAMH NPH
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y3KOM 1luare noONepedHblX g) 5
cteH (He Oonee 3,6 M)
MEPeKPLITHAMH pa3MepoM
Ha komuary (pHc. 7.12,a);

C HABECHBIMH HapyX-

HBIMH CTeHaMH, OAHON HJI =
ABYMSl NPONOJbHBIMH He-
CYUMMH CTEeHaMH M Hecy-
IXHMH TONepeyHbIMH CTEHA -
mu (puc. 7.12,6, 8); 8
C HeCYUIMMH MpOAOJb-
HbBIMH CTE€HaMH H momepey-
HEIMH qHadparMamu xect-
KOCTH, DACIOJIOXEeHHBIMH
He pexe uem uepe3 12 M
(puc. 7.12,2); B 3ToM cay-
yae peKOMeHAyeTcs Npepy-
CMaTpHBaTh yacToe (He pe-
XKe 3,6 M) pacmosoXxeHue
XKEeCTKHX CTeH nojBaJja. Puc. 7.12. Cxemn nonepeynnx
[NanenbHbie 3/1aHHA Clle- Paspesos MAMCABEMX SAAHHA

a — 3panue mMonepevHo-yxecrkoe; 6 — aga-
AYET TIPOCKTHPOBATHL C yue- HHE C :asecnuul; crexaug. oxHOR Npo-
HONbHOR HecyuleB cTeHo#t B HECYDIHMHA
TOM NPEeHMYILECTBEHHOrO noNepeyHhMA CTEHAMH; 8 — 3llaHHe ¢ Ha-
HPOHBHCHK;I HepaBHOMep- BECHBIMH CTeHaMH H HeCYUWHMH nonepeu-

HBIMH CTeHaMH, @& — 3AaHHe TOJbKO C
HbBIX 0CAaJO0K OCHOBaHHA IIO- IPOAONBHBMH HECYIIHMH CTeHaMM
fiepeKk 3JaHHA; NPH 3TOM
Heo6XOAHMO TaKXe YYHUTHIBAaTE HX JeHCTBUE  BAOJDb
3/1aHHA.

ITpucnocobaenne KOHCTPYKUHH K BOCHPHATHIO Aedopma-
UH#l OCHOBAHHA CJAeLyeT OCYLIEeCTBAATb YBEJNHUEHHEM XKeCT-
KOCTH LLOKOJIbHO-PyHAAMEHTHOH yacTy nojepex 34aHUd |
pa3pe3xkoit ocajOuHBIMH LIBAMH Ha CaMOCTOSATEJBHbIE 3aMK-
HYyTble OTCEKH.

7.49. Paspe3aTb 31aHHS 0CALOUHBIMHM LIBAMH HeOGX0/AH-
MO B COOTBETCTBHH C peajbHHIMH MEDP3JIOTHO-Te0NoruyecKi-
MH YCJOBHIMH yYacTKa CTPOMTEJbCTBA B 'MecCTax Haubonee
pe3koro mepenaza OXHIaeMbBIX 0CaJOK OTTaHBaHHA.

Ilpu sTOM caeayer yyecTb, 4YTO NPH PaBHHX YCJOBHAX
nporu6 mpeAnoyTHTENbHee Buirnba. B cayyae 6oJee HAM Me-
Hee NOCTOSHHBIX CBOHCTB OCHOBAHHS B NMpejesax 3acTPOiiKu
clesyeT OTASNHUTb OCAJOYHBIMH ILIBAMH TOPLOBbie CEKIHH
3laHu#, a pANOBHE ceKlUKM O0BLEAMHATL B OCaNAOYHKIE OTCe-
KH OoJbilledl AJHHBHI,

7.50. TTpoekT nmameabHOro 3A2HHA JOJIKEH COAEPKaATh

X

X

XX
DX
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BapHaHThl ¢ pacnosoxXenHeMm neQOopMALMOHHBIX IUBOB yepes
OjHY, AB€ CeKIHH, B NPOEKTaX AOMOB KOPHAODHOR cucTe-
Mbl — uepe3 30 M, a Takke BapHaHTH YCHJEHHSI LLOKOJABHO-
(pyHaaMeHTHOH uvacTH.

Jedopmaunonnsle 1WBH JAO/KHE PasjetsdTh CMEMXKHble
OTCEKH IO BCei BblCOTE 3JaHus, BKAKuas yHaaments., 1lu-
prHa Ae)OpPMAlLHOHHOTO LIBa @ JOJKHA GBITH He MeHee
10 cM B 34aHHUSX BBICOTOM JO MATH 3Ta)KeH BKJAIOUKUTENBHO,
B 31aHHAX OOoJbllel BHCOTH OHAa JOJXHA COCTaBAATH:

a=10+2 (n—5), (7.11)

rge n— 4HcJO 3STaxkedl,

Jns pe3koro CHHXKEHHS HepaBHOMEPHOCTH OCafoK (yH-
LAMEHTOB H BEJHYHH NOTIOJHHTENbHHX YCHIAHA B 3JeMeHTax
KOHCTPYKUHH 1enecoo6pa3Ho CHH3HMTh 3amach Hecylie# cmo-
COGHOCTH OCHOBAHHS C LEJbIO YBeJHYEHHS CKOPOCTH OCafKH
B 30HaX ero neperpysks. I1o3ToMy JeHTOUHHE (PYHIAMEHTH
NPeANoYTHTe/IbHEee CTIIOMIHOR (YHAAMEHTHOA HJHTHI.

[Tpy npoexkTHpOBaHMH KOHCTPYKUHA OTCEKa 3MaHHA cle-
ALyeT, mpexje BCEro, o6ecneyHTb NPOYHOCTD:

NPH 'PACTAKEHHH — ABHHX HAH OKPBITHIX TOPH3OHTAJAb-
HBIX MMOSICOB BHH3Y W BBEPXY CTeH MOABana, a TAKXKe B ypOB-
He 4YeprayHoro NepeKpHITHS;

NpH CABUTE — CTEH M[OJBasa, NPOCTEHKOB MNEPBOr0 H
nocnefHero 3ITaxKei,

OTaenstitie KOKCTPYKTHBHBE 9AEMEHTH 3RAHMI,
NPOEKTHPYEMBIX HA BEYHOMEPAAHX rPYHTAX

7.51. PocTBepKH MOryT OHTb MOHOJHTHEHE H CGOPHBHIE.
[Tpumep compsiKeHus CBZH C MOHOJHMTHEIM DOCTBEPKOM  [0-
Ka3ad Ha puc. 7.13, rae ykasaHel MHHHUMaJbHble pa3Mephl
BBUIYCKOB apMaTtyphl. [as obecneyeHns cBASH C DOCTBEPKOM
B 3aBHCHMOCTH OT NPUMEHAEMOTO THNAa cBaH, O0OYCHOBMEH-
HOro cmnoco6om norpykeHus (m.7.66), ucnoabaylorcs au6o
BHIIYCKH apMaryphl, Jubo apmarypa, oGHaxkaemas mnocJe
cpyOKH rosoBbu 3a6uBHOA M Gyp03abuBHOH CBau.

ITpu cGopHEIX POCTBEPKAX YMEHBINAETCH TPYAOEMKOCTh
MOHTaXa, [OBHIIAeTCH TOYHOCTb PaboT, HO 3aTPymHAeTCs
obecrnedeHHe HaAJexallero KauecrBa 3ajelKH CBal B rues-
la pocTBepKa, TaK Kak 00beM MOHOJMHTHOTO 6ETOHa He3Ha-
YHTeNEeH H HeoOXOLHMO MPOrpeTh MPHMBIKAIOWIMA X THe3ly
o6bem cbopHoro 6erona. Kpome Toro, npu GOMBIIHX HArpys-
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Puc. 7.14. Conpsixxenne cBau co
cGOPHBIM OrOJOBKOM H pOCTBEp-

Puc. 7.13. ConpsxeHue cBan ¢ KoM

MOHOJHTHHM pocTBepKoM (pa3-

1 — cBasi; 2 — OrososoOK; 3 — pocr-

MepH AaHM MHHHMAJbHne) BepK: 4 — GETOH 3aMOHONNYNBAHHS;

1 — cBan; 2 — apMaTypHhle BHLINYCKH 5 — apMaTypHbie BbIIYCKH H3 CBau;

H3 CBaM; 3 — MOHOJNHTHHII Kese3obe- 6 — apMaTypa CThiKa (mO pacyery);
TOHHBIA pOCTBEPK 7 — cBapKa 3aKkJagHBIX Aeraneil

Kax 4acTo He XBaTaeT CeYeHHS GeTOHA y rHe3J, rie HyxHO
pas3MecTHTb pabouyio apmatypy (puc. 7.14).

[Ipu cGOpHBHIX pOCTBEPKAaX PEKOMEHRYETCst NPUMEHSTL
cGOpHble HIH MOHOJIHTHbIE OTOJIOBHHKH.

Ceyenne pocTBepka ONpENEJSETCS PacueToM, JIPH 3TOM
MHHMMAJIbHAs WHPHHA MOHOJIHTHOTO POCTBEpPKa (NPH 01HO-
PAIXHOM DacCHOJOXEHHH cBail) NMPHHHMAEeTCs He MeHee d -+
+2a+50, rae d —CTOPOHA CeYeHHsl CBaM NONEPEeK POCTBepkKa,
MM; @ — JONYCK Ha TOYHOCTb YCTaHOBKHM cBan (30450 mMm).
Bhicota pOCTBEPKAa ONMpPEJENSEeTC H3 YCJHOBMS BOCIPHATHS
nofepeyHofi CHJAB GeTOHOM M XoMyTamHu (6e3 yCTaHOBKH
OTOTHYTOM apMaTyphl), OHAa JOJ/KHA GHThL He MeHee 300 MM.

Mopo3socrofikocTh GeToHa foJXKHa ObiTh He MeHee
Mp3 100, mapxa 6erona — M 200 npu cGopHnix H M 150
NPH MOHOJNHTHBIX POCTBEPKAX.

Ilpn nyuHHUCTHIX IPYHTAX CJAOSI CE30HHOI'O INPOTaHBAHUSA
noj POCTBEPKOM dIpeAyCMaTpPUBaeTcs 3a30p He MeHee
150 mum.

HanGonee cyuiecTBeHHOH OCOGEHHOCTBIO KOHCTPYKIURMII
poctBepkoB B ycaoBusax CeBepa siBisieTcss HeOGXOAMMOCTb
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NOJIHOTO YHeTa TeMulepaTypHHX Bo3jeficTBHH. Pacuer cBait
H pOCTBEPKOB Ha TeMIepPaTypHO-KJIHMAaTHYEoKHe BO3aelcT-
BHA COCTOMT B ONPeleJeHHH YCHJIHA B pocTBepkKax Kak uac-
TH Hal3eMHoro ob6beMa 3MaHus, IOIBEpraiollerocs TeMie-
paTypHbiM JedopMauuaM, H B onpeleseHHH YCHJHHE B cBasix
OT MX H3rHba BCJIEICTBHE TEMIEePaTypHHIX aedopMauuil KOH-
CTPYKUHH LOKOJS.

Ias cHukenus ycuauit oT TemmepaTypHux aedopmaumi
HeoOXOJNHMO BHIOJNHATh PaGOTH N0 3aMOHOJNHYHBAHHIO KOH-
CTPYKUHH NpH TeMmepaType Bo3Ayxa, OJH3KOM K opelHero-
IOBOH.

7.52. KoMnoHOBKa KOHCTPYKUMH LIOKONBHOA 4acTH 34a-
HU# Jo/1XKHA OOECNeYHBaTh: CHHIKGHHE YCHJHHA B 3J1€eMeHTax
OT TeMNepaTypHHX RedopMauni, YIOBIETBOPEHHE TEIIOTEX-
HUYECKHM TpeOOBaHHAM, BO3NyXOHENPOHHLAEMOCTb, DBeToH
3JIEMEHTOB LOKOJbLHOTO ONPaXKAEHHS JOJIKEH HMETb MapKy
no MOpPo30CTOHKOCTH He MeHee Mp3 100. Ilpoayxu ans BeH-
THJASUHU NOANOJbS PEKOMEHAYETCS YCTPaHBaTh, 10 BO3IMOX-
HOCTH, Bbllle IJIS TOro, 4TOGH OHHM B MeHblUeH CTeNeHH 3a-
HOCHJMCL cHeroM. LIokoJbHOE Orpakiaenue NOJUKHO OHITh
3alUMIIEHO OT Pa3pyilleHHst CHJIaMH NyueHUs TPYHTa, NJIf
4ero peKOMeHAyercsl He JOBOAHTb ero 10 MOBEPXHOCTH FPYH-
Ta, ocTaBiAg 150 MM; IPH HEMYYHHHCTHIX I'PYHTaX BO3MOX-
HO KacaHHe HH3a OTpaxKJeHHS IPYHTA, YTO C TOUKH 3peHHA
IKCIIYaTaUHH NIPENTIOYTHTENbHEE.,

YuuThiBass BHOOKYIO XKECTKOCTb M UYBCTBHTENBHOCTH K
AedopmauuaM HaapyHIaMeHTHHX KOHCTPYKUMH, CBS3aH-
Hble c MaJlof AJHHOA CBail OT 3aJeNKH B FPYHTE JO POCTBEp-
Ka, LejecooOpasHO He YCTPaMBaTh KECTKOro JHCKa Ha
YPOBHE NePBOTO CHH3y NepeKpHTHA. I[IpoCTpaHCTBEHHYIO
JKeCTKOCThb cJaelyer obeclieuHBaTh, CYHTasg (H BHIMOJHSSA)
SKECTKMMH JHOKaMH BCe OCTajibHbIe NepekpHTHA. [losToMy
NepeKpeITHe Hal XOJONHBIM NOANONbEM CJAELYEeT pellaTh
6e3 naaTGoOpMEHHOTO OMHPAHHA 3JeMeHTOB (0 KpafiHe#
Mepe, BAOJb OTCEKa), HCIOAb3YS CHCTEMY <«BKJaybILIEd»;
CTHIKH NnaHesiefi CTeH TEXHHYECKOro 3TaxKa € TIePeKPHTHAMH
clenyeT BHIIONHATh Ge3 3ajelKu pacTsopom (puc. 7.15).

B sToM ciywae Tpe6OBaHHA BO3AYXOHENPOHHLAEMOCTH
YHOOBJIETBOPSIOTCA 3@ CYET HaKJeAKH Ha UTBH B NMEPEKPHITHH
MoJIoc TepPMETHYECKONO MaTepuana (MOJHITHIECHOBON IjieH-
XH, pybepouma H T.I.).

7.53. TlepexphHITHA Hax XOJONHBLIMH MOANOJNbBAMH He OT-
JIHYAIOTCH CYLUeCTBOHHO OT KOHCTPYKUMA TNePeKPHTHH B
OOBIYHBIX YCJOBHSX.
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Puc. 7.15, Tlpumep pewennss orpaxaeHHsi XOJOAHOrO MOANONbS

| — cBag; 2 — pocTBepk; 3 — cTeHoBas naHenb; 4 — c6opHan Kede3obetoHuas [O-

KONbHAs NaHedb; § — OTMOCTKA, § — OTBEpCTHR] (POAYXM),: 7 — 3aKaajHhle AeTanH

B UOKOMBIGII Naneny; 8 — 3aKyafHLIe AeTalx B POCTBepKe; 9 — COSAHHHTENbHble
3JIeMEHThl I1a CBapKe, OroJIOBOK

Puc. 7.16. Tpumep KOHCTPYKUHH 3 & 4 5
MEePEeKPLITHA HARX XOJOAHBIM noa- Z v va
nojkemM B 31aHHH Ge3 TEXHHYECKO-
ro Iraxa

{ — naHenb NePeKpLITUA; 2 - YTeNAUTEND;
3 — KMpNKYHLIE CTONGHKH  pa3Mepom
25X25 cM ¢ mwarom IX1 cM; 4 — naockite
WeaedobGeToHHBE MIHTKU paamepoM 1X1X yd
X0,06 M; 5 — YACTHt NOJ; 6 — HOAOCTD, B 4 7
KOTOPOIl WIPKYJAHDYET NOAOTPeTHIl BO3AYX 2 7

CneunduuecKHMH SBJASIOTCS TPEGOBAHHUA TePMETHYHOC-
TH, NMOBBILIEHHOTO TEPHMYECKOr0 CONPOTHBJCGHHSA, HENOMYC-
THMOCTH BJIaTOHAKOIIIEHHS B TOJMIe NepeKphTHA. Oco6eHHo
CTPOTO JOJ/IXKHBI yROBJETBOPATL 3THM TPeOOBAHHAM Tmepe-
KPBITHSL HaJ XOJIOAHBIMH NOANIOJNbSAMH B DOMEILEHHAX ¢ AJH-
Te/bHEIM Tpe6biBaHveM J0Jed. Hopmel TpeGyioT B 3THX
caAyyasix npeayCcMaTpPHBaTh OGOrpeB MOJIOB ¢ NOMOIUBIO BO-
AAHBIX, BO3AYIIHBIX CHCTEM, BO3MOXKHO NPHMEHEHHEe rpelo-
ulero anekTpokabens (Haawdue O6OTPeRA MOJOB HE NO3BO-
JsieT YMEHBIIHTH TePpMHUYECKOe CONPOTHBJGHHE IepeKphl-
THs1). IIpUMep KOHCTPYKUHH NepeKPbITHA Haj IOAMOJbEM C
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Puc. 7.17. Npumepnl pemeHnit Kpbliew 3JaHUR C XOJOAHBIMH nop-
NOJbLAMH

A — ¢ KOHCOALROI NAOWAaAKOf ¥ CBADHBIM MaputeM; 5 — ¢ MOHOJHTHBIM KoCOYPoM

Ha CcOGCTBEHHDBIX (GyHAaMEHTax M NAHTHBIMH CTYNEHAMH; | — CTeHa SA8HHA;, 2 —

Koncoabunie GaJKH NAOIIagKH, 3 — NJAHTE NACILARKH; 4 — cGOpPHEIA Mapll co C¢BO-

GoAHBIM onupaHHeMm Ha 6GaJKy i POCTBEPK; 5 — cBas,, 6 — POCTBepK; 7 —— MOHOAHT-

HLIT KOcoyp €O CTOHKGIT: § — IIIHTHBIE CTYNCHH; 9 — 30HA 3aMeHBl JIYYHHHCTOro
FpyHTa

oforpeBoM NoJia B cjlyuyae OTCYTCTBHA TEXHHUECKOrO 3Ta)Ka
gaH Ha puc. 7.16.

7.54. B COOTBETCTBHH C OUBITOM CTPOMTENbCTBA H IKCI-
JyaTaluuH, yIUTHBAss HEJOCTATOUHYIO CTeleHb HaAEXKHOCTH
CHCTeM ¢ ropaded BOLOH ¥ G6OJBLIYIO ONACHOCTb OTTAHBAHHA
OCHOBAHHS B CJAyiae NPOTeuekK, cjelyeT NPOSKTHPOBATh 3]a-
HHUSl ¢ TeXHHYECKHMH NOINOJbAME WM 3Taxamu. KoHcTpyk-
IMH MepPeKpHITHH caeyer npuHHMaTh no cepud 2.140-2M
«JleTann nepeKPHITHA XUABIX W OOGIIECTBEHHBIX 34aHHA 175
II xnumaTHyeckoro pafiona», BHIL. 1, re HMeIOTCA BCIOMO-
rate/ibHble TaGJHUb AJMA NOAGOpa yTENAHTENS.

Kpblablia npu HCNO/NB30BAHHH TPYHTOB OCHOBaHHA no |
NPHHUMIY CJEAYyeT NPOEKTHPOBATb CO CTYNEHAMH IJIHTHOIO
THNZ ¥ C MHHUMAJBHOR BBICOTOH, 4YTO yJay4umraeT YCJHOBHSA
SKCNJyaTalHu.

KOHCTpYKUHMH Kphliel, peKOMeHAyeTcs peluiaTh B BHAE
KOHcoJIeHl, 3afelaHHBIX R POCTBEPKH 3[aHUsA, HIM C ONHpa-
HHeM Ha oaHy — ABe cBaH. [Ipu npocagouHbIX rPYHTaX KOH-
CTPYKLHH KpbiJIel AOJXHBI ObITb OTHEJeHbl OT OCHOBHOIO
3laHHfA, a X OyHAaMeHTH — NpoBepeHsl HA BHITYYHBAHHE.

[MpuMmepsl pelllenuit Kpoijien noKa3aHbl Ha pHc. 7.17.
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OcO6EHHOCTH KOHCTPYKTHBHBIX pelleHuil (yHAaMEeHTHO-NOABAABHOR
YaCTH 3AaHWH NPH CTPOHTENbCTBE HZ BEYHOMED3JHLX IPYHTAX

Hcnonssosanue 2pyntos ocnosanus no I npuuyuny

7.55. Tlpu mpoexkTHpPOBAHMM 34aHHI HA OCHOBAHMSX, HC-
noJib3yeMbiX 10 I mpHHUHIY, HeOGXOAHMO He TOJBKO COXpa-
HUTb IPYHTBl B Mep3/JiOM COCTOStHHH, HO H OOECNeYHTb HX
NPOEKTHbI TeMNepaTypHbIH pexuM, oTBeyaiollHi Tpebye-
MOH HecylleH CIOCOGHOCTH OCHOBAaHHA (GYHAaMEHTOB. 3ITO
JIOCTHTaeTcsl YCTPOHCTROM XOJIOAHBIX MOAMNOJHHA HJAH XOJd01-
HBIX NEepBBIX 3Taxeil, yK/IaaKoN OXJaKAawlHX Tpy6, Ka-
HaJIOB, YCTaHOBKOH CaMOperyJupyiolluX OXJaXAaolLHX
yCcTpOMCTB, 3a/10KeHHeM (PYHAaMEHTOB HM2Ke DAaCUeTHOH 30-
Hbl OTTAMBAHHS, COOTBETCTBYIOLIMMH DELIeHHIMH HHXKEHep-
HOA NMOJAPOTOBKHM TEPPHUTOPHH M BBOJOB HHXXEGHEDHHIX CeTeH
B 3JaHHA.

Croco6 oxJlaxJeHHS TPYHTOB OCHOBAHHS JOJI2KEH BHIGH-
paTbCcsl B 3aBHCHMOCTH OT KOHKPETHBIX NPHPOJAHBIX yCJOBHH
CTPOHTE/IBHOK NJOIIaJAKH, KOHCTPYKTHBHHIX H TeXHOJOrHYe-
CKHX 0COOEHHOCTEH NPOEKTHPYEeMOro 3/ aHHsi Ha OCHOBE Tell-
JIOTEXHHYECKOTO pacyeTa, ONEITa MECTHOIO CTPOHTENbCTBA H
IKOHOMHUYECKOH 11e71eco06pasHOCTH.

7.56. Tlo pexxuMy oxJaXAeHHsi U BEHTHJHPOBAHHS XO-
JOJHEIE NOANONBS  NOAPA3AENAIOTCS Ha BEHTHJAHpyeMble
KPYTJIOrOAH4YHO (OCHOBHOH THN), BEHTHJIHPYEMBble TOJBKO
B JeTHee BPeMS H HEBEHTHJHpyeMHle.

Cnoco6 BEHTHJIHPOBAHHS AOJXKEH BHIOHDAThCA B 3aBH-
CHMOCTH OT YCJOBHA CHEro3aHOCMMOCTH:

a) npH cpeJHE3MMHHX CKOPOCTAX BeTpa MeHee 4—6 M/c
cllenyerT npelycMaTPHBaTh Ha3Hawyaemble TIO pacueTy JdIpo-
OYXH B LOKOJE 3]1aHHS HJIH OTKpHTHE doanoabs. [Ipoayxu
PEKOMEHJyeTCsl pacro/aratb Bbllle NOBEPXHOCTH CHEXHBIX
OTJIOXKEHHH, a BHICOTY OTKPHITHIX MOMMOJHH caelyeT Ha3Ha-
YaTb H3 YCJOBHS BO3MOXHOCTH CBOGOLHOTO NepeHoca cHera
noja 3J4aHHEM.

[TpH cHeXHBIX OTJOXeHHAX cBhiuie 30 cM y MNPOAYXOB
Heo6XOAUMO yCTpauBaTbh BEHTHJAUHOHHBE KOpoGa ¢ INpH-
TOYHBIMH OTBEDCTHAMH, Paclo/oXeHHbBIMH Ha 40—50 cm
BLMLIEC TNOBCPXHOCTH CHCra.

OtBepcTHs NPUTOYHBIX TPYO NpPH BEHTHIHPOBAHHH C
MeXaHH4YeCKHM no6yXKJIeHHeM CJAgIlyeT pacnojaraTth Bbllle
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MAaKCHMAJIbHOM OTMETKH CHeXHBIX OTJOMXeHHR Yy CTeHH
3JaHHSA.

BriTsikHbie TPyOB BLIBOASITCS Bhille KOHbKA KPHILIH H
obpopmasiorcs AedJiekTopami,

6) nmpu cpelHe3HMHHX CKOPOCTSX BeTpa Bhuille 4—6 M/c,
ec/ii He TNpefyCMOTPeHH CNelHajJibHble Mephl M0 CHero-
3aUlHTe HACeJEeHHOro NMyHKTa MJIH KOMIUVIEKCA 3aaHui, cie-
LyeT NpeAyCMaTPHBAThb BHITSXKHHE TPYOHL.

EcTecTBeHHOe BeHTHJIMpPOBAaHHEe MOANOJbA 33 CYeT BerT-
pOBOro Hamopa oGecneYHBaeTcsi NPH OTHOIIEHHH BHICOTHI
nomnoJbs hp X WHpHHe 3xanus B He meHee 0,02. [Ipu meHb-
lleM 3HAaYeHHH 3TOI'O OTHOIUIEHHA CJAEAYeT NPHUMEHATb BeH-
THJIHPOBaHHE C MeXaHHYECKHM NOGYXAeHHEeM.

7.57. BhicoTa noamnoabs, HaMepsieMas OT NOBEPXHOCTH
rpyHTa NOJA 3JaHHEM A0 HH3a BHICTYMAIOUIHX KOHCTPYKNMA
NMepeKpHTHA, A0JXKHA TPHHHMATLCA He MeHee | M, @& npH
pasMellleHHH B MOANOJbe CAaHHTAPHO-TEXHHYECKHX TPYyGO-
NPOBOJOB JOJXKHA Ha3HAYaThCA H3 YCJOBHA CBOGOAHOrO
K HHM JOCTyma, HO He MeHee 1,2 M.

Ha oraenpHbHX HeGOABIIAX 1O NVIOLAAH ydacTKax, Ha-
npuMep, NOA JECTHWYHHIMH KJETKaMH, NONYyCKaeTcs MecT-
HOe yMeHbllleHHe BHICOTH NOANMOJbA H0 30 cM NPH yCJIOBHH,
4YTO 3TO He HapyulaeT pPeXHMa BEHTHJIHPOBAHHA MOANOJLS.

B npoekTe fo/XHa GHTH MPeLyCMOTDPEHa BO3MOXHOCTb
AOCTYNa B MOAMNOJbE C EJNbI0 MEP3JOTHOTO KOHTPOJIS.

IToBepXHOCTh TPYHTA NOJ 3JaHHEM AOJKHA OHITb CHJa-
HAPOBAaHa ¢ YKJOHOM B CTOPOHY OTMOCTKM He Menee 0,02
npH rpyHToBoM H He MmeHee 0,01 npu ycoBepiuieHCTBOBaH-
HoMm (acdanbToBOM, 6eTOHHOM) NOKpuiTHH. IIpH mpokaan-
Ke B NOANOJbe CAaHHTAaPHO-TEXHHYECKHX ceTed B 'PYHTOBOM
NOKPBHITHH 104 TPpyGaMH YCTPaHBaIOTCA GETOHHBIE JIOTKH
Ui OTBOAA BOUB B cJayyae INPOTEUKH.

7.58. Pacyer noAno/ibsi MPOH3BOAHTCA B COOTBETCTBHH €
ykazaHusiMu mpHa. 2 Kk rnaBe CHuIl no npoexrtupoBaHuio
OCHOBaHHA H (yHAAMEHTOB HAa BEYHOMEDP3JHIX TPYHTaxX H
pekoMeHaauHAMH [5] M3 ycJaoBHsi obecneyeHHst NPHHATOM
TeMNepaTyphl BEYHOMEP3JIOro rpyHTa Ha ero BepxHed no-
BEPXHOCTH fp. DTa TeMIepaTypa Ha3HayaeTcs B 3aBHCH-
MOCTH 0T TpeGyeMoli Hecylled CNOCOGHOCTM  OCHOBAHHH
$OyH1aMeHTOB W MPHPOMHOH CPEIHEroAOBOH TeMIEPaTypH
TPYHTOB fg B COOTBETCTBHH ¢ TpebGoBakuamu n. 4.11 riaBu
CHulIT 11-18-76.

7.59. Ilpu mpoexTHPOBAHHH 3AaHHA HEOOGXOLHMO YUHTHI-
BaTb BO3MOXKHOCTH H3MeHEHH TIPUPOLHOTO TEMIlepaTyp-
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HOPO pexuMa rPyHTOB B pe3yJbTaTe OCBOGHHS MNJOILALKH,
BEI3BaHHOro mepedOoPMHPOBAHHEM OHEroOT/NOXEHHH, JHK-
BHJauuell pacTHTEJbHOCTH, HapylleHHeM NOBEPXHOCTHOTO
NOKpPOBa, H3MEHEeHHEM YCJOBHA BOJ KaK NOBEPXHOCTHHIX,
TaK H HaAMep3JOTHbIX. [IporHos uaMeHeHus Temneparyp-
HOrO pexHMa J0JIKeH MPOH3BOAHTbCA Ha OCHOBAHHH pac-
yeToB, Bhinoansembix no Meroidnke HWUHM ocuoBanuit 1 moa-
3eMHBIX coopyXerHit [6].

Brmmonnenne Ttakoro pacuera npv NPHPOIHOH cpenHe-
roi0BOH TeMIepaType BEeYHOMep3JblX  TPYHTOB, paBHOH
—2°C ¥ BHIlle, sBJAfeTcH OOs132TENBHBIM,

7.60. ITpoexToM MPHUBS3KH KUJIOTO 10Ma JOJKHBI OBITh
MpeiyCMOTPEHEl Mephl, TNPEAOTBPAllAIOINe BO3MOKHOCTH
OpOABJEHHH MEep3NOTHBIX NPOLECCOB, a TaKKe OpraHH3a-
KA (TOBEDXHOCTHOTO CTOKA Ha nNpHJerawliefi K 34aHHIO
TepputopuH. IIpH JBIHCTOCTH BEYHOMEP3JHIX TPYHTOB 3a
cueT JeAsiHbiX BKalouenuit J>=0,1 fosxHa nupesycMaTpu-
BaThCA NOACHINKA, TOJILMHA KOTOPOH Ha3HayaeTcs Mo pac-
yeTy M3 YCJOBHH COXpaHEHHS BEPXHed rpaHMUbl  BeuHO-
MepaJbiX FPYHTOB B ee NMPHPOAHOM COCTOSIHHH (HO He Me-
Hee 1 M).

IlnranunpoBKa cpeaxoit AomycKaercsi Kak HCKJIOUeHHe Ha
yuYacTKax, rle B TpeAesax pacyeTHOH TIJIyGHHBI CE30HHOrO
OTTaHBAHHA OOGHAMXaeMHX DPYHTOB JBAHUCTOCTb Jp<<0,03.

Ilpu ycrpoiicTBe NMoLbe310B K 31aHHAM B HACHIIIX, BO3-
BBILIAIOIIHXCA HaJ, NMOBEPXHOCTHIO NJAHHPOBKH, HE IOJKHO
06pa30BbIBAaThCA 3aMKHYTHIX KOHTYPOB, 3aTPYAHSIOLHX NO-
BEPXHOCTHH CTOK BOJBI, a TaKKe CNOCOGCTBYIOLIHX o6pa-
30BaHHIO CHErOOT/IOXKEHHH y CTeH 34aHM#, TPENATCTBYIO-
IHX BEHTHJAUHH TONLIOJJHEA.

7.61, Ilpu peweHuH BBOJOB-BHIYCKOB  HHXKEHEPHBIX
KOMMyHHKalnufi TpedyeTcsi YUHTHBAThb He TOJBKO TEIJIOBOE
BJHSHUE CeTefl Ha BEYHOMep3jhle IPYHTH, HO H OMNaCHOCTb
nporeyek. Heo6xoaumMo0 npHHHMaTh Mephl K NOBHIILEHHIO
HaAeXHOCTH 33 CYeT NHAPOH3OJNALHH (OBEPXHOCTH IPYHTa
B NOATIOJNbE, OOecneveHHss ee YKJOHOB, a TaKiKe IOBhIIIe-
HHS TepMeTHYHOCTH ceTell.

BBoxbI-BLIYCKH ceTell NOJ/IKHBL GbiThb Ham3eMHHMH. Ec-
a4 TPyGOTIPOBOABI pacmojaraiorcss B Kopobe (kaHaje) ¢
Heo6XxoAMMOil TelJio- U THAPOH3ONAUMEH, MEXIY HUM H NO-
BEPXHOCTbIO MNAHHPOBKH NOJKEeH ObIThb 3a30D AJS BEHTH-
JUpoBaHHA He MmeHee 30 cm.

Ha BBosax u BelImyckax (B kaHaje WAH B KopoGe) aov-
MHBI PEAYCMAaTPHBATLCS JIOTKU NOJA TPyOaMH HJIH APYrue
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KOHCTDYKTHBHbBIe Mephl OTBOJA BOJAbI, KOTOpas MOXKET Io-
SIBUTbCSL B cJyuyae aBapHM WJH IDH DeMOHTe ceTefl.

IIpn ycTpofictBe MOA3eMHBIX BBOJOB HHIXKEHEPHBIX ce-
Te#l, BKJIOUAs 3JeKTpPHUecKHe Kabenau, ciaelyeT mnpeaycma-
TPHBATh MEpH, HUCKJIOHAKOIUIHE BOIMOXKHOCTb (GHIBTPALHUHA
BJ0Jb KaHAJOB ¥ Kabejed HaAMeP3JOTHHX CPYHTOBHX BOJ
K OCHOBaHHAM (yHIaMeHTOB.

B kayecTBe TakMX Mep MOTYT NPHUMEHATbLCS APEHaXHHE
YCTPOHCTBA H SKPaHbl, B YaCTHOCTH H3 NIHHHCTOTO TPYHTa.

7.62. dynpaMeHTH 34aHHH, CTPOAUINXCA HA OCHOBAHH-
X, HOMOJb3yeMBIX 1O I nmpuHUMNY, cjaelyeT NPOEKTHPOBAThb
cBafHBIMH (OCHOBHOH THN) MJIH cTo6uaTHMH. Ilocneanne
NPHMEHSIOTCS NPH BO3BEJEGHHH 3JaHHH Ha NOJCHNKaxX, Ha
NJoWANKaX ¢ HerJayO0OKHM 3ajleTaHueM KDOBJH pa3pylleH-
HBIX CKaJbHBIX NMOPOJA, @ TaKXe Ha MJOLIaiKaX C MacCHBa-
MH MOA3eMHOTO JbA4.

7.63. Tlpn KOHCTPYHDPOBaHHH CBalHHIX (pyHIaMEHTOB B
3JaHHAX C XOJIOAHBIMH NOLNOJNbAMH HEOGXOAHMO PYKOBOJI-
CTBOBATbCsl NPHBEICHHHIMM HHXe peKOMeHAauuamd (mm.
7.656—7.71).

7.64. Mopo3socTofikocTh GeTOHa ¢Bali /oJIXKHA  Ha3Ha-
YyaThCs cOrsiacHO TpeGoBanuAM Taba. 7.2 ¢ yuetoM ocobo
TSKEJBIX YCAOBHA HX paGoThl B mpejenax Ce30HHO OTTaH-
BaIOIIEro CJI0S H y TIOBEPXHOCTH IPYHTaA, rle HMEIOT MecTo
yBJIaJKHEHHe TaJILIMH H HaZMep3JOBATHIMH BOJaMH, dacTas
CMeHa TeMIlepaTyp B Te4eHHe CYTOK BecHOM M OCEeHbIO, Ile
B GeToOHe BO3HHKAIOT HaWGOJbIIHe HaNpsKEHWs OT H3rAda.
MOXHO MOBBICHTH MOPO30OCTOfiKOCTL 0€TOHA ClelHaAbHOM
NPONHTKOH Ha rJayGHHY He MeHee 10 MM,

7.65. Cpafinble (yHJaMeHTH NOJNKHH NPOSKTHPOBATLCSH
He TOJbKO C YUETOM IPYHTOBHIX YCJOBHH, HO B B COOTBET-
CTBHH C KOHCTPYKTHBHO# CXeMON 3ZaHUA: NpH MOTEepPeYHBIX
HEeCYIIMX CTeHaX, O0JafaloluX, KaK TPaBHJO, BLICOKOR
JKEeCTKOCTbIO. LieJlecoo0Pa3Ha peakasl PacCTaHOBKA CHJBHO
HarpyxeHHux cBafl. HacTb IJIHHE CBau B mpeaenax XOJoA-
HOro MOANOJbS H Ce30HHO OTTAMBAIOLIETO CJAOSl He BOCHPH-
HHMaeT BePTHKaJbHBIX HAaTPy30K, IOSTOMY 3KOHOMHUYHee
TIOJIHOCTBIO HCNOJb30BATH HECYLLY0 CNOCOGHOCTh CBaH He
TOJBKO MO TPYHTY, HO M IO MaTepHaay.

7.66. Cneayer usberaTb pasiudHBIX 3HaueHu#l HeCyulel
cmocO6GHOCTH CcBaii B NpeAenax OAHOTO 3HaHHUA, CTPEMHTLCH
K MPOCTHIM M NMOBTOPAIOUIHMCH liaraM cBad. B mecrax ne-
peceyeHHst HECYLIMX CTeH X B Yriax MOCTaHoOBKa cBah obs3a-
TeabHa. BeGop cnoco6a norpyxeHuss cBal NPOH3BOJMHTCSH
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TaGauuwa 7.2

Ne n.m.

XapakTepHCTHKA KOHCTDYK-
THBHBIX pelleHH#

ITpoekTHast Mapka GeToHa

Nno MOPO30CTOAKOCTH

N0 BOZOBENPOHHLACMOCTH

LA sfaHAPR H COODYXKEHH KaaccoB

I

v

|1

| o |

111

—

Hazxoasinnecss B yca0BHAX
NOCTOSTHHOTO  CMaYHBaHHsA
fepeMeHHNM YPOBHEM BO-
Jbl B OTKDHLITRIX BOAOEMAaX
SIBasomuecs onHOBpeMeH-
HO HaJ3eMHWIMH ONOpaMH
KOHCTPYKIH#A (BBICOKHI
CBaRHHA POCTBEPK, 3CTa-
Kaie H Ap.)
INorpyxaeMue Ha BClo
TTyOHHY B IPYHT
Buicrynaronime Hag — mo-
BePXHOCTHIO TPYHTA H Ha-
XOARIIHeCT BHYTPH IoMe-
LleHAR C MON0XKHUTEebHEMH
TEMIepaTypaMH, NOABep-
JKeHHHE BO3NEHCTBHIO TeM:
nepatyp Huxe 0°C B ne-
PHOX CTPOHTEJBCTBA

Mpz 300

Mps 200

Mps 150
Mp3 100

Mps 200

Mps3 150

Mp3s 100
Mp3 75

Mps 150

Mpz 100

Mp3 75
Mp3 50

Mps 100

Mp3 75

Mp3 50
Mp3 50

B6

B4

B4
B2

B4

B4

B2
B2

B4

B2

B2
B2

B2

B2

B2
B2




Ta6auuwa 7.3

JaHHbie aas BmOOpa cnoco6a YCTAaHOBKH cBafl

K03¢du-
HHEHT
HauMenoBanue cpafl cpemHss  Tem:| MMHHMaab-| ycaosud
no cnoco6y YCTAHOBKM | XapaKkTepucTHKa nepatypa Hoe paGoTut rpu
rpyHTOB rpyHTa B 3one P2CCTOAHHe| pacuere
aagenxu, °C MeXAY | Hecymed
CBasAMH cnocoéuo-
CTH OCHO~
BaBuA
Bypoonyckuee ¢ |Bce Buau rpyn-|—0,5 #  HH-| 2dcks 1,1
3amoJIHEHHEM TPYH- | TOB Ke
TOBEIM HJH H3BecT- [ HerayGoxoe 3a- |HesaBucumo 2d 1,2
KOBO-IeCYaHuIM JeraHHe  KpOB-|OT TeMmepa-
pacTBOpOM JIH KOPeHHHIX [O-|TypH
pox, MepeKphl-
THX JbJHCTHMH
NPOCafOYHBIMH
NPH OTTaHBa-
HHH TPYHTaMH,
TBepAOMep3nble
Onyckuple, morpy- | FnunncTuie u —1,5 1 nuxe| 3d 1,1
JKaeMple ¢ TpeABa- | necyaHsie rpyi-
PHTENbHLIM  OTTAH- [THl C  JILAHCTO"
BaHHEM T'PYHTOB crteio J1,<0,44,
C cojfepkaHueM
KpynHoo6.10-
MOYHBIX BKJIO-
yeHHR a0 15%
To xe, ¢ nocaeayw- | To xe —0,5 4 HHXKe 3d 1
HIHM  HCKYCCTBEH-
HBIM  3aMOp&KHBA-
HHEM  OTTasiBLIEro
rpyHTa
bypoaaGusHule IMnactuuyo- 3d 1,2
Mep3Jble IpyH-
Thl 6e3 KpymHo-
06/IOMOYHBIX
BKJAOYEHHi
3abuBHnie T'nunvcroie naa- |He Bome} 3d 1,2
CTHYHO-Mepaauie (—(,6 B cyne-
rpyHTn 6e3 cax, —1 B
KpynHoo6J0- CYrJHHKaX

MOUHKIX BKJIIO-
yeHH# (npu Yyc-
JIOBHH IOJTBEp-
JKAEHHSA BO3-
MOXHOCTH  3a-
GHBKH MOJIEBLHIMH
HCIILITAHUAMH)

[MpuMeuanue, dexs — AHAMeTP CKBaXHHH; d — HaHOONLIIKA Pa3Mep
NONepeyHoOro ceyeHHs CBaH.
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C yYyeToM AaHHBIX Taba. 7.3. 3v,uec1> AKe npHBefelibl BeJHYH-
Hbl MHHMMaJbHbIX pacCTOSIHHE MeXK1y ocsiMmu cBafi.

7.67. )KenezoGeroHnble 6ypoonycKible CBau NpPHMeEHSIOT-

C NPSAMOYroJIbHOrO MJAH KBaJPaTHOTO CE€YeHHA MO HOMEeH-
ka1atype Dynpamentnpoekta (ceprs 1.011-3m); 3abuBubie
H O6ypo3aGuBHBEIE — 10 HOMEHKJIAType HJISl HEMEP3JbIX I'PYH-
ToB (cepusa 1.011—1) npu Mps 300.
HInst 3nasuit 10 MATH 3Ta)Keil pPeKOMEH1yeTcs OIHOPAIHOe
pacnojoxXeuue cBail B IJaHe, NIPH OOJibille 3TaXHOCTH, B
3aBHCHMOCTH OT pacueTHOii Hecyule# cnocoOHOCTH, MOXKET
NPHMEHATLCSE ABYXPALHOE,

7.68. Pacuer ocHOBAHHH CBafiHBIX (YHIAMEHTOB INPOU3-
BOJAHTCS B COOTBETCTBMH YKa3aHHAMH pa3R. 5—8 rsaBb
CHuIT I1-18-76.

Ilpu 3TOM Hecyuiast cnocoGHOCTb cBaifl B 3aCOJIEHHHIX,
CHJBHOJNBbIUCTBIX H 3aTODPOBAHHBIX TPYHTaX MAOJXKHa Of-
pelensaTbCsl MO IaHHBIM MNOJIEBHIX HCHBITANHN CTaTHYeCKOH
BAaB/HBalouleil Harpysxkoi. OnpelejieHne ycuJau#i B cBasX,
BbI3bIBaeMbix aedopManHsaMH CBS3aHHBIX C HHMH POCTBEp-
KOB, PEKOMeHAyeTcsl NPOU3BOAMTL B COOTBeTCTBHH ¢ [5].

7.69. OcoGoro BHuMaHHs TpeGyeT CHHIKEHHE YCHJHH
B CBasfX OT TeMIlepaTypHeIXx iedopmauuil Hag3eMHOH yYac-
TH 3aanHA. CHHXKEHHMIO STHX YCHJIHH ONOCOGCTBYIOT:

pacnoJoXeHHe 3/1eMEHTOB C MOBBILIEHHOH XXeCTKOCThIO:
auabparM, cBail ¢ NOHHXKEGHHBIMH OTMeTKaMmMH 1oJoB (y
BXO/OB, NPHSIMKOB X T. J.) B CepefiuHe TEeMNepPaTypHOro of-
cexka, a He y ero xpas;

COKpalleHHe Pa3aMepOB MONEPEeYHOro CeyeHus cBaM, 0co-
6eHHO B HANpaBJeHHH HaWOOMBIINX TeMNepaTypHuX 1edop-
Malui;

yBeJHUeHHEe CBOOGOIHOR IJNHHB CBaH.

7.70. Hapsaay ¢ NpU3MaTHYECKHMH CBAsIMH CJelyeT npH-
MeHATb CBau-060J0YkH. OHH HaHOoJee 3(PeKTHBHH NpPH
60/b1I0H Tay6uHe 3ajeraHusi HeCcYHNHX TPYHTOB, NPH 3TOM
06beM CKBAXKHH KPYIJIOTO CeueHHs HOMOJb3YeTCs NOJHee,
YeM NpH MOTpPYy:KeHHH B HHX npuamartuuyeckux cBaii. CBau-
oBostouxy Gjaroaaps OosbloH Hecylel cnocoOHOCTH MO3-
BOJIIOT COKPATHTb YHC/IO CBAl, HCMOMB30BATH MOJHOUEHHO
JKECTKOCTb KOHCTPYKUHMH HaA3eMHOH uacTH 3LaHHuH.

7.71. TlpoexkTt cBa#iHbIX QyHAaMEHTOB ,I0JKEH  BKJIO-
YaTh:

Mep3JIOTHO-TPYHTOBBIE YCJIOBHS;

NPHHATBEI NPHHUHKI HONONB30BAHHA I'PYHTOB OCHOBaHHH
H pacueTHble TeMnepaTyphl TPYHTa;
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cnocob morpyeHust cBai (cM. m. 7.66) M cocraB rpyH-
TOBOTO pacTBopa (Aas OypoonyCkHbiX);

BpeMsi BMep3aHHs CBaH M YCJOBHSI HX 3arpyKeHHS.

Pacyer ¢yH1aMeHTOB AOJXKEH NPOM3BOAHTLCH B COOT-
BETCTBUH C ViKaszaHuaMu rJaassl CHull 1I-18-76,

7.72. PacyeTHble TemifepaTypbli B OCHOBaHHH Ompenensi-
I0TCH C y4€TOM YCTPONCTB NO PEryJHPOBAHHIO TeMIepaTyp-
HOTO pexuMa rpyHtoB. IIpH 3TOM OCHOBaHHA MOryT GHITb
PACCYHTaHHl KaK H3 YCJOBHS COXPaHEHHS, TaK H NMOHHKEHHSA
NPHPOAHBIX TemrnepaTyp rpyHToB. M3 mnepBoro ycJOBHA
OOBLIYHO HCXOIAT NPH TBEPAOMEP3JIOM COCTOSIHHH TPYHTOB,
H3 BTOpPOro — MPH NJacTHYHO-Mep3JjoM. YUTo6H MOBHICHTb
FKOHOMHYHOCTh pelleHHH GyHIaMeHTOB Ha NJIacTHYHO-
MepaJbiX TPYHTaxX, AONYCKaeTcst MPHMEHATb HX HCKYCCTBEH-
HOoe OxJax/JeHHe, NMOAJepKHBaeMoe B JaJjbHeieMm YyCH-
JICHHON BEHTHJsLHEH COOTBETCTBYIOLIHM OOpasoM pacCyH-
TaHHOTO moamoabs (cMm. m, 7.58).

Hcnoab3osanue epynTo8 OCHOBAHUSA
no 8ropomy npuxwuny

7.73. IlpH NpOEKTHPOBAaHWH 31aHHHl HAa OCHOBaHHAX, HC-
NoJb3yeMHX TIO BTOPOMY MPHHLHMY, HEOOXOAHMO, ¢ OLHOR
CTODOHH, YMEHBIIHTh BO3MOXKHYIO HEDaBHOMEPHOCTb Oca-
0K, a ¢ APYrofi — 06ecneYynTb MPOYHOCThL HECYLIHX KOH-
CTPYKUHH 34aHus (BKJAIOYAs W HX (YyHAaMEHTH), AOCTa-
TOYHYIO AJi% BOCTIPHSTHA IONOJHHMTEALHBIX YCHAMMH, KOTO-
pHe NpH 3TOM BO3HHKAIOT.

7.74. OcobeHHo 6ovIblLOe BJIHSIHHE HA HEPaBHOMEPHOCTDb
OTTaUBAHWA OKA3bLIBAlOT NOJ3EMHble BOABI, MepeHocAlLHe
Temlo Ha GosbliHe paccTOsHUA. B CBA3H ¢ 3THM B NMPOEK-
Tax HeOGXONAMMO NpelycMaTpHBaTh OPraHH3alHIO NOBEPX-
HOCTHOrO CTOKa M 3alUHTY OCHOBaHHH 31aHHA oT QHABTDPY-
IOIIHX HaJAMEp3JOTHHX BOA, B YacTHOCTH OO0pa3yloluxcs
B pe3yJibTaTe yTeYeK W3 XO3SHCTBEHHHX H IPOMBILIECHHBIX
HcTouHHKOB. He caeayer ponmyckaTh ¢uAbTpauuio BOAH B
OCHOBaHHe MO TajJHKaM, 0O6pa3ylollHMC BOKPYyr BBOAA ce-
Tell B 3naHHA. Kpome TOro, Heo6X01MMO HCKJI04aTh TOMJIO-
BOe BJHsHHE BBOJOB H BHIYCKOB ceTel Ha MeCTHOE YCKO-
peHHOe OTTapBaHWe FPYHTOB, NMPHMEHAS COOTBETCTBYIOLlHE
TeNIO3alUTHEE YCTPOHCTBA M TEMJIOH30JsuHI0 TPy6Onpo-
BOMIOB, NPOKJajKy HX B KaHaJax M Ap.

O6pamnas 3achiKa nas3yx y QyHXaMeHTOB AOJKHA BbI-
NOJIHATBLCA ¢ YINIOTHeHHeM rpyHTa. Jlas oTBOAA BOAW nO
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HapyXHOMYy NepuMeTpy 3A4aHHH HeOOXOAHMMO YCTPaHBaTh
OTMOCTKH ILIHDHHOH He MeHee 1,5 M.

7.75. YmeHbllIeHHe 0XKH1aeMbIX OCaJOK OCHOBaHHH J10C-
THraeTcs npeABapHTEbHbIM OTTaHBAHHEM TDYHTOB, 3aMe-
HOH CHJABHOCKHMAaeMhiX NPH OTTAHBAHHH CJIOEB KapbepHbIM
rPYHTOM, NpHUMeHeHHeM CBaiHbIX QyHZAMEHTOB B COOTBET-
CTBHH ¢ ykazaHuamu nn. 3.20 — 3.22 raaswr CHull I11-18-76.

7.76. IIpu aGcouoTHHX BeauuuHax jAedopManuii ocHo-
BaHu#, npesBblllalomiuX yKasaHHole B riaase CHull II-18-
76, creayer MOBBLILIATL AKECTKOCTb 3JIEMEHTOB M013eMHOMH
YaCTH 3NaHHg 3a CYeT NPHMEHEHHS MOHOJHTHBIX HAH chop-
HO-MOHOJIMTHBIX PYyHIaMeHTOB (NMPenMOuYTHTeJBHO B BHI1e
nepeKkpecTHHX JEHT), HCKJIK4YaTb, MO BO3MOXHOCTH, TpO-
eMBl B CT€HaX NOA3€MHON M LOKOJbHOH YacTeH 34aHuA.

7.77. dyHAaMeHTH peKOMEeHAYeTCH NPHMEHATb JIEHTOY-
HOTO THIAa WJM CBaftHhle, ecjl¥ Ha COOTBETCTBYIOULeH TiyOH-
He rpyHTH 006J1aJaloT AOCTaTOYHOMH HecylleH CliocOGHOCTDIO.

7.78. TIpy npPOEKTHPOBAHHH JEHTOUHLIX (yHIaMeHTOB
Ha CXHMaeMbiX NMPH OTTAHBAHHH TPYHTAX DEKOMOHAyeTcH:

a) npelycMaTpHBaTh YKJamKy GyHIaMEHTOB Ha OT-
TaUBWIHA caOH (IpH HeoGXOIMMOCTH — HCKYCCTBEHHO Y-
JIOTHEHHbIA) TPYHTa TONUIHHOH He MeHEe WHPHHBI IOJLOI-
Bbl (yHILAMeHTa;

6) npu 3ajneraHuu nox nojaouwBoi GyHI1aMEHTOB Kpyl-
HOOGJOMOYHHX M paspylleHHbIX OKaJbHBIX NOPO]1, NPOsB-
JSAIOIHX OCalKH NMPH OTTAHBAHHH, YCTPaHBAaTh MNecCuaHble
MOAYWIKH, CHOCOOCTBYIOUIHE YMOHBLIGHHIO KOHUEHTpaUHH
pPeakTHBHBIX JaBJieHH# Ha OT/]e/bHble YYaCTKH HX MOJOHI-
BHI.

C sroit nesnbio uenecoobpa3Ho NPHMEHATb NPepPHIBHCTHIE
¢dyHiaMeHTH Ha NecyaHoil WOAroTOBKe TOJLIHHOA 30—
40 cM. Jtor npueMm ofecneunBaerT Bpe3aHHe (YHIAMCHTOB
B IPYHT B MeCTax MOBLIIIEHHbIX HANPAXKEGHKH W BOBJEYEHHE
B paboTy NpOCeBLIHX NPH OTTAMBAHHH CMEXHbIX yYaCTKOB
ocHoBaHuA (pHc. 7.18);

B) HCKJI04WaTb BO3MOXHOCTb <CE30HHONO TNpoMep3aHusi
I’PYHTOB NOA NMOAOWIBOA (pyHIAMeHTa, eCJH OH YyKJaalAbBaeT-
CSl Ha rpyHTH], 06/1a1aolUHe NYYHHHCTHIMU CBOHCTBAMH npH
npoMep3aHuH,

r) B cJAyyasix, Korja MOBEPXHOCTHBIA CJOH TDYHTa Ha
pacyeTHyio rayOHHY npoMep3aHHs IpeIcTaBACH HENYYHHHC-
TbIMHY TPYHTAMH NPHPOIHOTO CJHOKEHHS HJIH KapbepHbIMH,
YNOXEHHBIMH 158 06pa30oBaHUs HACBIH MJH 3aMeHbl CHJlh-
HOCKHMaeMblX NPH OTTAMBAHHH CJOEB NMPHPOIHBIX IPYHTOB
B OCHOBAHMH, 33KJa1blBaTb NOAOCWBH PYyH1aMEHTOB Ha BO3-
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1%

Puc. 7.18. lpumep pemenus Kou-
crpyxuufi  ¢dynnamenros mpu 1l
NPUHUHNE MHCHOAL30OBAHUA  BEYHO-
Mep3abiX TIPYHTOB B Kauecrse OC-
HoBauuk
I — dyunaMenTHEIe NAHTH 2 — liecua-
HO€ OCHOBaHHe; 3 — MOHOAMTIWE Kefc-
806eTOHHBIe 1105Ca; 4 — MOHOAHTHBIC XKe-
nesoGeToHHbIe CTOMKH, GeTORHpyeMbLie H0C-
Jie MOHTaXa GJIOKOB CTeH NOABaNoB;, § —
apMaTYpHBIE KapKachl 6 — GJA0KH CTeH
NOABAJNOB

MOXHO MeHblieH rayGHHe,
HO He MeHee | M (Mns Ma-
N03TaxHbIX He MeHee 0,5 M) ;

Q) JieHTOUHHEe yHAa-
MEHTH, BHINOJIHAEMbIE H3
TaXKejoro O6eTOHa, MOTyT
NPHMEHATLCSA KaK MOHOJIHT-
HBle, TaAK H cOopHBle H3
KPYIHBIX G6JIOKOB H XKeJe-
306eTOHHBIX  (QYHAAMEHT-
Huix nant. IIpu 3aneranuu
B OCHOBaHHH I'PYHTOB, NpO-
SIBJSIIOUIHX OCAJAKy NPH OT-
TauBaHuH (KO3 HIHEHT
orrauBanus A >0), HeoG-
XOMHMO MpelyCMaTPHUBATL
JKese306€eTOHHHE  Tmosica,
apMHpPOBaHHbIE NO PacyeTy
H3 YCJIOBHS  COBMECTHOM
nedbopmanyy  ¢GyHAAMEHTA
M OCHOBAaHMS, HO PH 3TOM
IJIOLaAb CEYeHHA apMarty-
PH A0OJXHaA OBThL He MeHee
10 cM2,

ITpu MOHONHTHHIX ¢YH-

JaMeHTax xeJe306eTOHHbIE
[osica yCTpPaHBalOTCA B MX HHIKHeH 49acTH, npH cOOPHBIX —
no Bepxy GyHAaMEHTHBIX IJINUT;

€) PacCTOSHHS MeXXAy OCaJOYHBIMH LIBAMH CJEAYET NpH-
HAMAaTb MHHMMAJ/bHHIMH, Da3MEePH IIBOB HAa3HA4aTh C yue-
TOM KpeHa, HO He MmeHee 10 cM, p1obaBasia o 2 cM Ha KaxX-
ABIA 3Tax BHIllIE BTOPOTO.

7.79. I1pu npoexTHPOBaHHH cBafHbIX PYHIAMEHTOB HEOO-
XOAHMO YYHTBHIBATh CJ€YIOUiHe OCOGEHHOCTH:

CBaH MOTYT NOTPYXaTbCA 3a0HBHLEIM CHOCOGOM TOJBLKO
NPpH YCJOBHH NPEABAPHTENBHOIO OTTaHMBAHHA TPYHTOB Ha
NOJMHYI0O rayOnHYy 3a0MBKH, B OCTAJbHLIX CAyyasX cBaH HO-
TPYKaIOTCH B CKBAaXXHHHI, IHaMeTp KOTOPHX NOJIDKeH TpeBhl-
maTte HauGoOMBIIHA pa3Mep NONEPEYHOTO CEYeHHst CBaH Ha
15 cM c 3anonHeHHeM O6pa3ylolleHcs MOJOCTH BOKPYT CBaH
TPYHTOBBIM NECYaHBIM HJH NECYaHO-rPaBeJIHCTHIM  PacTBO-
pom;

npu tpebyeMoit ray6uHe norpyxxenus Gonee 16 M peko-
MEHAYEeTCHA NPHMEHATh COCTaBHble CBaH CIVIOIFHONO CeYeHHs,
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a4 ANd MHOTOSTAMHBIX 3AaHMH ¢ GOJBLIIMMH HarpyskaMH Ha
dyrnamenTH — 6yponaGuBHBE HJIH TPYOOHAGHBHEIE corsac-
Ho pekoMenjanuaM 1. 3.27 rnassl CHuIT 11-18-76;

CBaH-CTOMKH HOJIKHBI 3a/e/IbIBATHCH B KOPEHHBIE NOPOAKI
fio pacyeTy, HO He MEHee ueM Ha 2 JHMaMeTPa CKBAaXKHHH C
3anoJiHeHHeM NOJIOCTH B Npejesax 3afe/IKH CBahn LEMEeHT-
HbBIM paCTBOPOM;

pacyeT cBafiHHX (PyHAaMEHTOB NPOH3BOLMTCS B COOTBET-
CTBHH ¢ yKasandsaMmu n.4.30 rnapsl CHull 11-18-76 ¢ yuetom
OTPHUATEJBHOTO TPEHHS, BO3HHKAlOLWlEro Ha GOKOBOH TmO-
BEePXHOCTH CBay N0 Mepe OTTaHBAHHA M OCaJKH OKpyXKaio-
IHX CBAalO TPYHTOB.

8. OCOBEHHOCTH PA3PABOTKH
H KOMNJEKTALLUX NPOEKTOB 3JAHUN
AJis1 CTPOHTEJIbCTBA B OCOBbIX
TPYHTOBbBIX YCJIOBHSIX

PA3PABOTKA THIIOBOIO MPOEKTA

8.1. Tunoso# npoeKT 3MaHus, NpelHA3HAUYEHHOIO IJIsi
CTPOHTENBCTBA B OCOOLIX 'PYHTOBBIX YCJAOBHSIX, MOXET GBLITh
BBeleH B ReHCTBHE TONLKO NOC/]e 3KCNePHMEeHTaJdbHOM! Ipo-
BEPKH NPHMEHEHHBIX B HEM HOBHIX KOHCTPYKTHBHO-TJIAHHPO-
BOYHBLIX pellleHHi MyTeM HAaTYPHHX HCIBITAHHA 3XaHHA.

O6beM H xapakTep HCOBITaHUIl OMpeAEVIAETCH B 3aBICH-
MOCTH OT CTeNeHH CJAOXKHOCTH YCJOBHH CTPOHT&NIbCTBA, a
TaKXXe MOCTaBJEeHHbIX 3a/lay 0 NpoBepke NPHHATHX B NpO-
eKTe HOBBIX pelleHHH.

8.2. Ilpu pa3spaboTke THNOBEIX MNPOEKTOB NAHE&IBHBIX
3A4aHHA He06XOAHMO CTPEMHTLCA K MaKCHMaJbHON yHHbHKA-
IHH MPOSKTOB C LeMbI0 MX NMPHMEHEHHS AJiSi CTPOUTEeNbCTBA
B Pa3/JHYHBIX TPYHTOBBIX H rOPHO-Te€0JONHYECKHX YCJAOBHAX.

VHupuuHMpOBaHHbHE THNOBbIE MPOEKTH 3LAHH NLOJKHH
npeaycMaTpuBaTh o6IlHe 00BEMHO-TJIaHHPOBOYHEIE H KOH-
CTPYKTHBHblE DellleHHsi Hai3eMHO# uyacTH. KoHCTPYKTHBHBIE
pellleHH MNOA3EMHOM YacTH 3FaHui ZOJNKHH paspabaTH-
BaTbCAd B HECKOJbKHX BapHAHTaX, NMPHMEHHTENLHO K pas-
JWYHBIM YCJOBHSM CTPOHTENbCTBA.

8.3. B THMOBHIX mMpoeKTaxX, TrpefHa3HaYEHHbIX K MpHMe-
HEHHIO B OCOOLIX TPYHTOBBIX YCJHOBHSX, JOJKHBI MPH He0O-
XOMMMOCTH TPeRyCMaTpHBATbCA HHIKeHepHas TNOATOTOBKA
OCHOBAHHS 10 Hauajla CTPOMTENbCTBA C LEJbI0 CHHXKEHHS
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BJAHSIHUSL BO3JefCTBHH HepaBHOMEPHBIX AehopMalHii OCHO-
BaHHA H JpyrHe CfellHajbHble Mepbl 3allHTbl NMPOEKTHPYe-
MbIX 3JIaHHH OT BO3ACHCTBHII HepaBHOMEDHbIX jAeopMaluii
OCHOBaHHSA, NPHBEAECHHDIE B Iv. 7 HacTosAlero PykosoacTBa.

XapakTtep n 06beMbl NMPEANOCTPOCUHBIX PabOT MO HHKe-
HePHOI NOArOTOBKE OCHOBAHHA [JIOWAAKH CTPOHTEJILCTBA
YyCTaHaBJHBAlOTCS NMPH NPHBA3KE THIOBOTO NMPOEKTa M OMpe-
nensioTes cnelndHKoid (GakTHYECKHX TIPYHTOBBIX YCJOBHA,
3TaXXHOCTBIO 34aHHA, TEXHHYeCKOji OCHALIEHHOCTbIO CTPOH-
TeJIbHbIX OpraHu3alui, a Ha NoApabaThiBaeMBIX TepPHTO-
pHAX H YCJNOBHAMH NpOBeJeHHs NOoAPabGOTKH.

8.4, TunoBo#t npoeKT 3aHHA UM GJIOK-CEKUMH, IPeAHA3-
HayeHHBH AJsl CTPOHTEJILCTBA B IPYHTOBHIX yicjaoBuax 11 tu-
fla Mo NPOCaNOUHOCTH, AOJNKEH COJAepXKaTb JaHHHe, Heo6xo-
AUMble TpH NpPHBSIKE:

a) nedopMalHOHHbIE XaPAKTEPHCTHKH OCHOBAaHHS, NDH-
HiITble B KauecTBe MCXOJHbIX JAHHbIX NPH pacuere 3JaHHUS;

6) obsiacTb npuwMeHEHHS [POeKTa B 3aBHCHMOCTH OT
BeJIHYHHBI BOIMOXKHOH NPOCAaJKH OCHOBaHHS OT COOCTBEHHO~
ro Beca NPYHTOB, MyOHHHEI MPOCAAOYHONH TOJNIUH M pajaHyca
MpOCaj04HOH BODOHKH;

B) pEKOMEHIAlHH Mo BHOGODY TOJIHHH YIJIOTHEHHOr'O
TPYHTOBOTO CJIOS B 3aBHCHMOCTH OT BEJHYHMHB HAYaJILHOTO
NpocajOYHOro JaBJeHHS, BeJHYWHHBl MOMOJHHUTEbHBIX Ha-
NpAXEHHH no ray6HHe TOJIUH OT Harpy3kH ¢yHiaMeH-
TOB H Jpynux GaKkTopos;

F) peKOMEHIAlHK N0 COCTABY H 06HeMy KOMILIEKCca Me.-
POTLPHATHH;

1) BeaH4YHHbl 0006LIEHHBIX PacYeTHHX YCHJIHHR, HA JAef-
CTBHE KOTOPHIX pPaCCOYHTBLIBAJHCh KOHCTPYKUHH 3HAAHHA;

e) BeJHYMHY IUMPHHBI OCAJOUHBIX LIBOB B CBETY;

K) BEJIHUMHbI JIOTIOJHHTE/bHBIX TOPH30HTAJbLHHIX pac-
YeTHBIX YCHJIHII, BOSHHKAIOIIHX MPH 3aMblIKAHHH OCaJOYHBIX
LWIBOB MPH Npocalke OCHOBAHHsA, ONpelelisieMbie B COOTBET-
CTBMM C pPacueToM;

H) MecTa YCTAHOBKH H KOHCTPYKUHIO KOHTaKTHHIX
YCTPOMCTB, PEKOMEHAAIJHH TO HX MOHTaXy B OCANOYHHX
1WBAX.

TMlpumeuanne Ilpy NpoeKTHPOBAHHH MKHUJLIX AOMOB 6JOK-CEKUH-
OHHBIM MeTOAOM HaHHbie NO NM. €, %, ¥ NPHBOAATCA B MOSCHUTENbHOH
3anickKe K sJieMeHtaMm GJIOKHDOBKH ceKu.nﬁ.

8.5. Ilpu paspaboTKe THNOBOro TNpPOeKTa 3AaHHA MK
CTPOHTENLCTBA HAa OCHOBAHHAX, CJAOXEHHHX HEPaBHOMEDPHO
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CXHMaeMbIMH TPYHTaMH OJHODPOJHOTO reoJIOrH4eCcKOro cTpo-
CHHS, KOHCTPYKLUHHK 3JaHHA LOVIKHbI ObITb PacCYHTaHBl MpPH
ceAyIOLIHX XapaKTePHCTHKAX: cpejHee 3HaueHHe MOAYJA
nepopmanun npyara Ecp = 100 krc/cm?; koabPHUHEHT H3-
MEHYMBOCTH CXHMAaeMOCTH OCHOBaHMS B IJiaHe 3JaHHsA
a=1,5.

B THIIOBOM NpoeKTe peKOMEeHIYeTCs MperycMaTpHBATh
HEeCKOJIbKO BapHaHTOB pelleHUH (PyHAaMEHTOB, OTJIHYAlO-
HIMXCA MO WHPHHe MoJoWwBH. JlJs Bcex THMOBLIX pelleHHH
(hyHIaMeHTOB BBLIABJASIOTCA NpelesibHble COYETaHHs Xapak-
TepucTHK [a] U [E] 4 COOTBETCTBYIOLLHH ITHM COYETAHUSEM
nepeyeHb TPYHTOBLIX yc/nOBHi. B npoekre pekoMeHayercs
NPHBOAUTE rPpadHYEcKYIO 3aBUCHMOCTb HaHMeHbllel BesH-
yuHH Modyis Aedopmaunu rpyHta [E] or koadduimenTta
H3MEHYHBOCTH C3KHMaeMocTH IrpyHTa [a], KOoTOpas MoXer
OLITL HCTNIOJIL30BaHA JJIsl ONpejeseHHs 061acTH NPHMEHEeHHs
npoekTta (cM. m. 8.19—8.21).

8.6. TunmoBhle MPOEKTH NaHENbHLIX 34aHUI, BO3BOAHMBIX
HA BEYHOMEp3JIbIX IPYHTAaX, AOJIKHBl COLEPXKaTb:

a) BapHaHTH pellieHHs] (QYHIAMEHTOB M  KOHCTPYKIHA
HYJIEBOTO LUMKJIA AJSl PA3IMYHEIX TPHHLHNOB HCHOJb30Ba-
HHSl BEYHOH MepaJIOTHl M YCJOBHH CTPOHTELHOH IMJIO-
1118 K

6) BapHaHTH YCHJIEHHs KOHCTPYKUHH 3AaHHUA U pas3pes-
KH 3JaHUS MPOH3BOJNLHO DAaCIOJIOKEHHBIMH OCaJLOYHBIMH
IUIBAMH Ha OTCEKH NJHHOH B OAHY, ABE CEKIHH;

B) peKOMeHJyeMble MEepONpPHATHS NO YJYYLIeHHI) CTPO-
HTEJLHHX OBOHCTB OCHOBaHMSI (NMpelBapuUTeNbHOe OTTaHBa-
HHe Ha PaCueTHYIO FyOuHY WIH ee 4acTh, Ipe/BaPUTe]b-
HO€ 3aMOpa’KMBaHMe NPYHTOB, 3aMeHa YacTH TPYHTOB H
T. A.), NpeLyCMOTpeHHbie NPH pa3paboTKe BapHAaHTOB KOH-
CTPYKTHBHBIX pellleHHH.

HOns Kaxjaoro coderaHus LJIHHBI OTCEKAa C BapHaHTaMH
pellleHHsl KOHCTPYKIfHH HYJIeBOro LHMKJA H YCHJIEHHs Hal-
36MHONH YacTH B MOSICHHTEJNbHOH 3aMHCKe JO/IKHBI GBITh
NpUBEAEHHl NMpejefbHble 3HauYeHHS OGOGLIEHHBIX YCHJHH H
OTHOCHTEJBHON HEepaBHOMEDHOCTH OCHOBaHHS B NPOLOJAbHOM
Anp™® u monepeynoM Afp  HATPABAEHHH OTCEKA TIPH THIIO-
BHIX CXeMax JehOpPMHPOBaHHS B 3aBHCHMOCTH OT BEJHYHHbI
npefanbHOTO0 IAaBJIEHHS Ha [PYHT.

ITpu paspaboTke BapHaHTOB THNOBOrO NpOEKTa PeKO-
MeH/yeTCsl MPOU3BOLHTL AETAJbHLIH pacueT (C HCOOAB3O-
sawneM 3BM) npoctpaHcTBeHHOIT CHCTEMB «3/aHHE — Bey-
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Puc. 8.1. Hedopmuposanuoe oCHO-
BAHME TNO CXeMe «CHMMETPHYHLIA
nporut»

a — BepTHKaNbHOE TepeMellleHHe OCHOBa~
BHR So; 6 — KOYDPUIHEHT KECTKOCTH Cy

o) 2

& 210

Puc. 8.2, JHedopmuposansoe oc-

HOBaHHE IO CXeMe <HeCHMMETpPHY-
HBA BBIruG»

a — BePTHKAJbHOE MepeMelleHHe OCHOBA-

HHA So; 6 — xo3dpduunent xecrkoctn C a

ThiBAJIHCh KOHCTPYKUHH 31aHHUA,

HOMEp3Jioe OCHOBaHHE» AJf
CJEAYIOLHX THHOBHIX CXeM
neopMHpPOBaHHA OCHOBa-
HHS:

cxema I (puc. 8.1) —
«CHMMETPHYHBIA TIPOTHO»,
XapakTepHelii Aasi ocanou-
HOTO OTCeKa, pacnoJOoXeH-
HOro B cepefiuHe 3JaHHA
(anHHA OTCEKa NpPHHHMaer-
Csl paBHOH JJuHe ABYX pH-
JOBHIX CeKUHH, HO He 6oJee
40 Mm);

cxema II (puc. 8.2) —
«HaKJOHHHI BHIHO», Xa-
paKkTepHBI# AN 0CaL0YHOTO
OTCeKa, PacrnosokeHHOro y
Kpasi 37aHHsA (ZJHHA OTCe-
Ka TpHHHMaeTci paBHOfl
JJINHe O4HOH TOPUOBOH CEK-
LHH).

ITapaMeTps ocHOBaHHA
AJS  TOYeK, pacrnooXeH-
HBIX MeXAy ¢GHKCHPOBaH-
HHIMM Ha PHCYHKax, ompe-
HeJsIOTCA  KPHBOJHMHERHOM
HHTepnoaAuMed.

8.7. TunoBohi npoekr
3/1aHHuA, MpefHa3HaYeHHBIH
IJil CTPOHTENLCTBA HA MOA-
pa0aThiBaeMBix  TepPHTO-
pusix, JOJXKeH COAepXKaTh:

a) BeJHYHHBI TOPHO-
Te0JIOTHYECKHX NapaMeTpoB
noxpaboTKK M ApyTHe HC-
XOJAHBle JaHHEIE, TIPHHSTHE
IpH pacueTe 34aHHUSA;

6) BesHUHHH 0606IIEH-

HBIX PacYeTHHIX YCHJIHN, Ha
JeficTBHe KOTOPHIX pacCuH-

B) NpPeAyOMOTPEHHble Mephbl 3aULHTH 3AaHHUA OT BO3Lef-
CTBHSI HepaBHOMEpPHHX AehopMalwii OCHOBAHHS;
r) 06/1aCcTh NPUMEHEHHH NPOEKTa B 3aBHCHMOCTH OT Yc-
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NOBHi1 TIOMPAGOTKH, MJIHHB OTCEKOB H IKeCTKOCTH OCHOBA-
HHSA;

A) objacTb MpUMEHEHHs1 JaHHOTO NPOEKTa Ha HepaBHO-
MepHO CXKHMaeMblX H MPOCaJOYHHX I'PYHTAX;

€) BapHaHTH KOHCTPYKTHBHOro pelileHHs ¢yHaaMeH-
TOB Yl PaGIMUHBIX YCJOBHH TOAPAGOTKH.

NPHBA3KA THIIOBOIroO NMPOEKTA
K KOHKPETHBIM EOJIOrHYECKHM YCJIOBHAM

8.8. IIpoekmupopanue GYHIAMEHTOB HA €CTECTBEHHOM
OCHOBAaHMY NPH TPHBSASKE THMNOBHX MPOEKTOB MNaHEeIBHHX
3HaHHA K KOHKDPETHLIM TeOJIOrHYECKHM YCJIOBHAM peKOoMeH-
IyeTcss ITPOH3BOJMTL B TAKOi NOCJAeN0BaTeJBHOCTH:

a) HCXOAA M3 BO3MOXKHOj rJIyGHHH NpoMep3anus, yclo-
BHJl BEPTHKaJbHOJi [WIAHWPOBKH TEPPHTOPMH M XapaKmepa
HaMJIaCTOBAHUA TPYHTOB Onpejeisercs HeoOXonumas Tay-
6HHA 3aJIOXKEHHSI (YHIAMEHTOB;

6) MO JLaHHbIM HHXKEHEPHO-IeOJONHYEOKHX H3bICKAHHA
onpeAeNsieTcs pacyeTHoe AaBleHHe Ha OCHOBaHHE NIOJ NO-
IOWBOH AJI HMEIOIIHXOS B COCTaBe THIIOBOTO IPOeKTa Ba-
pHaHTOB (YHILAMEHTOB;

B) M3 YMCJIa UMEIOWUXCS BapHAHTOB (yHIaMEHTOB BbI-
6upaeTcs TOT, KOTOpPLIH Hau6ojee COOTBETCTBYET BHIYHCJEH-
HBIM 3HAYeHUSIM PacueTHBIX AABNCHHE HA OCHOBaHUE.

ITpu HanuyMu B npejenax CXKHMaeMO# TOJLM OCHOBa-
HUs CJ10eB C1abhiX FPYHTOB HEOOXOAHMA MpOBepKa MPOYHO-
CTH 3THX TIPYHTOB;

) [pPOU3BOLKTCS CpPABHEHHE TPYHTOBHX YCJOBHIA IIO-
WaAKH C ZONYCTHMBIMH COYETAHHAMH TPYHTOB, NpHBE/LCH-
HBIMH B NPOeKTe; B CAyYae HX COOTBETCTBHA NPHHATHA Ba-
PHAHT ABJAETCH OKOHUATEJbHHM. B NMPOTHBHOM ciryuae AJjst
YCTaHOBJIGHMS NONYCTHMOCTH NPHHATOrO pellleHHs HONOJb-
ayetcs 3asucuMocts [E] or [a] (cM. m. 8.19).

8.9. ITpn OCHOBAHMSX C NOBHIUEHHOA HEOWHOPOLHOCTHIO
BO3MOXHBI CIeAYIOLIHE PelIeHHS:

npuMeHeHHe BapHaHTOB dyHAaMeHTOB ¢ Gosbiuell omop-
HOl MOBEPXHOCTHIO;

NOAFOTOBKA OCHOBAHHWS (HampHMep, YNJIOTHEHHeM, YCT-
PONCTBOM MECYAHOR TMOAYIUKH H Jp.) C 1eJbI0 CHHXKEHHS
€ro CXKMMaeMOCTH M HEOJHOPOAHOCTH AO AONMYCTHMON BeJH-
YHHH;

NpHMeHeHHe CBafHBIX GYHNaMEHTOB.

B nepBbix ABYX pelleHHSAX NPHMEHHMOCTh TOTO HJIH WHO-
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ro BapHaHTa olpeae/sieTcss COOTBETCTBYIOLIMMHU NpeResbHbI-
mu couveranusiMu [E] u [a]

Ec/liu H3MEHYHBOCTb CKHMaeMOCTH OCHOBAaHHS HWMeeT
YeTKO BblpaXKeHHBIH XapaKTep, HepaBHOMePHbie OCaJAKH OC-
HOBaHHS MOrYT OBITh YMEHBIUEHH 33 CUeT YBeJHYeHHSI pas-
MEPOB HJIH IONMOJHHUTENBHOTO 3ariybiens (yHIaMeHTOB B
MecTax 3aJieraHus GoJsee CKHMaeMblX TpyHTOB. B 3tom
chayuae Tpebyercss NpoOBepKa HEPaBHOMEPHOCTH OCajOK (yH-
JaMEHTOB H COMOCTaBJIeHHE NOJYyYeHHHX BEJHYHH C yC-
JIOBHOW TIpeebHOji HEPaBHOMEPHOOTHIO OCAaAOK, YKas3aHHOH
B THUOBOM [POEKTE.

8.10. Ilpy maauyny B mpemeviax njaHa OJHOTQ GAAHHSA
FPYHTOB, PE3KO OTNHYAIOUIHXCA N0 CXHMaeMOCTH HJH Xa-
pakTepy JebOopMUPYEMOCTH BO BpeMeHH (HalpHMep, CKaJib-
Hble, KPYNMHOOGJOMOYHHE HJIM TNecuaHble MPYHTH B COYeTa-
HHH C TIMHHCTHIMH TPYHTaMH B NJIaCTHYHOM COCTOSIHHH), a
Takke B clyyae TNPHMEHEHHs Da3HHIX THIOB (YyHJIaMeHTOB
(OOBLIYHBIX HAa eCTeCTBEHHOM OCHOBAHHH H CBalHBIX) ciaeny-
eT MpeAyCMaTpuBaTh B COOTBETCTBYIOLIHX MeCTax 0cajaoy-
HBle ILBHI.

8.11. Ecau B npetenax NAMHB 3MaHHS pacueTHbHe
aB/leHHsl Ha TPYHT OWJIBHO OTJIHYAIOTCS, TO HAa Pa3TMMHBIX
y4YacTKax MoryT O6biTh NPHHATH (YHAAMEHTHI, COOTBETCTBY-
IollHe Pa3JIMYHBIM HMEIOLIHMCS THHOBHIM pellleHHsIM ¢QyHaa-
MeHTOB. ECNH NpM 3TOM rPpyHTH TaKOBH, HTO GOJBIINM
3HaueHussM R coorpencTByior Goablinde 3HaueHus E (T. e.
Gosnee NpouyHble NPYHTH ONHOBPEMEHHO fBJASIOTCS MeHee
CXXHMMaeMBIMH), TO NPOM3BOXHTCSA COMOCTaBJeHHe (aKTHUe-
CKHX 3HaveHHH £ W o C upeleNbHEIM COYETAaHHeM 3THX Na-
paMmeTpoB, KOTOPOEe ONpENENACTCH N0 BAPHAHTY C HaHMEHb-
niefi ONMOPHOfi MOBEPXHOCTHIO.

Ecnn xe GoabliaM 3HayeHWAM R COOTBETCTBYIOT MeHb-
Urie 3HaveHusi E, To JOJ)KHA NMPOU3BOIHMTLCS MpOBEPKa He-
PaBHOMEPHOCTH 0CaJOK.

8.12. BuiGop MeponpusiTHii A5 ofecnedeHUs NPOYHOCTH
H HOPMaJbHOH 3KCNJIyaTalWH IaHeJbHbIX 3JaHUH Ha npo-
cafloYHbiX TpyHTax  (NOJIHOE YCTPaHEHHe TNPOCaJOYHbIX
CBONCTB, MONHASA NpOpe3Ka HJAKH NpUMEHeHUWe KOMIJIEKCa
MepONpHATHI) OCYLIECTBJASETON NPH paspaboTke TeXHHUE-
CKOro NpoeKTa Ha OCHOBE TEXHHKO-3KOHOMHYEOKOro aHaJi-
3a C y4eTOM THIA MPYHTOBHIX YCJAOBHHA MO MNPOCaLOYHOCTH,
BO3MOXHO BeNHYWHLI MPOCANKH, BEMMYWHH TNPOCAJOUHON
TOJILIH, KOHCTPYKTHBHBIX OCOGEHHOCTEN 31aHUsA, YCIOBHH HX
IKCMIYaTaWHH, BEPOSIMHOCTH 3aMayHBaHHs FPYHTOB OCHOBa-
HHSl Ha BCIO BeJIMYHHY MPOCANOYHOH TOJIIH, B3aUMOCBSIIH
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C COCeNHHMM 3MaHHAMH H KOMMYHHKALMAMHU, a TaKXe Npo-
H3BOJCTBEHHBIX BO3MOXKHOCTEH CTPOHTE/bHBIX OPraHu3aluil.

8.13. [TpuBs3Ka npoeKTOB 3MaHHil Ha nonpabaThiBaeMbIX
TEPPHTOPHAX AGVINCHA OCYWEeCTBJSITCA Ha OCHOBE rOPHO-Te-
0JIOTHYECKOT0 OBOCHOBaHHA, COCTaBJEHHOTO TOPHOXOOHI-
BAIOLIMM NPEANPHATHEM HJH NPOEKTHOM OpraHH3ailhwed, co-
IepiKallero:

reoJIOrHYECKHE M MHAPOreoJOrHyecKie AaHHHE O MoApa-
6aThiBaeMoOi TOJLLE;

NJaHB TOPHBIX paboT ¢ ykasaHHeM nepcneKTHBLl pa3pa-
60TOK;

CBEJleHHsI O CHCTeMax M mapaMeTpax pa3paboTKH NoJjes-
HOTO HCKOMaeMoro;

NaHHble 06 OXHAaeMbX BeaHyHHAX medopMalluii 3eMHOMH
NOBEPXHOCTH;

nepeyeHb HaMeyaeMbiX CTPOHTEJNbHBbIX H FOPHHIX Mep 3a-
LLUTH;

paspellleHHe OpPraHoB TrOCrOPTEXHaJA30pa Ha CTPOHTENb-
CTBO.

K npoexrmy npuBa3KH 3daHHil cJelyeT COCTaBJATL one-
LHAaJbHBIA MacnopT, B KOTOPOM JOJIXKHO ObITb KpaTKOe OMNH-
CaHHe KOHCTPYKTHBHOH CXeMBbl 3JIaHHSi, IPHMEHsieMbX Mep
3alIUTH; AaHHble O BeMHuMHax JedopMauuii 3IeMHOH Ilo-
BEPXHOCTH H (DH3MKO-MeXaHHYECKHX XapaKTepPHCTHK rpyH-
TOB.

[Tacnopr cocraBasiercss NPOeKTHOH OpraHu3alHel H me-
pelaeTcsi COBMECTHO C NPOEKTHO-CMETHON AOKyMeHTalHel
CTPOHTEJILHON OPraHM3allHH, KOTOpas NocJe 3aBeplleHHs
CTPOHTENLCTBA NepefiaeT NacnopT OPFraHH3aluH, KCMIya-
THpyIOLleHd 31aHHe C NPHJOXKEHHeM aKTOB Ha CKPBITHIE pa-
60THI.

8.14, MnKeHepHO-reosloryueckie HCCMNeA0BAHHA IPYHTOB
OCHOBaHHH 34aHHHA, CTPOAULIUXCA Ha NojpabaTbiBaeMbIX Tep-
PHTOPHSAX, NO/KHbl TIPOBOAMTHCS B COOTBETCTBHH ¢ Tpebo-
BanusMu raaBsl CHull, rocymapcrBeHHbix cTaH1apToB H
IPYTHX HOPMATHBHHIX NOKYMEHTOB MO HHXEHEPHHM M3biC-
KaHHAM H HCCle10BaHHAM TPYHTOB A/t CTPOMTENBLCTBA, a
TaKXe C YyYeTOM KOHCTPYKTHBHBIX OCOGEHHOCTe#l NpPOEeKTH-
pyeMBbIX 3MaHH# H YCJIOBHE NMoApPaGOTKH 3M4aHMA W CTENeHH
CJOMHOCTH Te0JIOTHYECKHX YCJIOBHH.

Iepeuenp nonosHUTENbHLIX TPeGOBaHUA NpPH NPOH3BOA-
CTBe HHMEHEPHO-reoJOMMYeCKHX H3BICKAZHUN Ha MpOCaAoy-
HbIX FPyHTax npuseaeH B 0. 4-13 [3].

BLIBOAB N0 HHXXeHEPHO-DEONOTHUEOKHM K3LICKAHUAM Ha
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noapabaToiBaeMblx TEPPHTOPHAX JONKHbBl JOMNOJAHHTENABLHO
COMEPKATh:

a) ouenky naMeneruii reoMopdoJOTHUECKHX, PHAPOJIOMH -
YECKHX ¥ THAPOTeONOrHUSCKHX YCJOBH{ yYacTKa 3acTpOiKH
BCJASACTBHe MECTHOrO OCeNaHHUs 3eMHON NOBEPXHOCTH (BO3-
MOXHOCTL 00pa30BaHMs NPOBAJOB, aKTHBH3allHA Npolecca
CABHXKEHHS BCJGLCTBHE eoJIOTHUECKHX HAPYLICHHH, aKTH-
PH3ALHH ONOJJ3HEBLIX IIPOLECCOB, HW3MeHeHHs1 YPOBHA TIPyH-
TOBLIX BOJ C YYETOM CE30HHBIX H MHOIOJETHUX NepenajioB
HT.IL);

6) olleHKYy BO3MOXHblx H3MeHeHH# QHUaNKO-MeXaHuye-
CKHX CBOHCTB TPYHTOB BCJEACTBHE H3MEHEHHMs rujpore-
OJIOTMYECKHX YCJIOBHH MNJOLIAMKH;

B) CBeleHHA O MeCTax pPacloJOXeHHS YCTbeB CTaphix
BEPTHKAJNbHBIX H HAKJIOHHBIX BLIPAGOTOK H O HAJHYHH BHIXO-
JOB NJIACTOB M TEeKTOHWUECKHX HapylWweHH{ ropHblx NOPoj
MOL HAHOCHI.

Ob6beM M COCTaB HHKEHEPHO-TeOJOrHUeCKHX H3bIaKaHuH
IJIs1 TIPOEKTOB, NPeAHA3HAYEHHBIX K CTPOHUTEJLCTBY B 0CO-
6bIX TIDYHTOBBIX YCJOBHSX, ONpee/AIOTCS HNpPOrpaMMoH,
paspabaThiBaeMOll C yueToM OCOOEHHOCTell reoJOrHYUeCKOro
CTPOEHHS M YCJOBHH pa3paboTKH MOJE3HBIX HCKOMaeMuIX,
a TakXe THIA NPOEKTUPYeMOro 3JaHMA H ero (yHaaMeH-
TOB.

8.15. [IpuBABKY THNOBLIX NPOEKTOB 3JaHHM, CTPOSULHXCS
Ha fedOpPMHDPYEMOM BEUHOMEpP3JNOM OCHOBAHHM, CleIyeT
OCYLLeCTBJAATh N0 METOAHKe, H3voKeHHOH B n. 8.16 uiu no
Kakoh-1100 ApYyrod MeTOAHKe, OCHOBHHIE NOJOXEHHS KOTO-
pO#t DOJIKHBl OBIThb H3J/10KeHHl B NOSICHUTeJbHOR 3anHcke K
THIIOBOMY TIPOEKTY.

8.16. [Ipn npuBaA3Kke THNIOBOrC NPOEKTA 3JaHHA pacyeT
NPOH3BOAHTCH B TaKOH NOCJeIOBaTENLHOCTH:

coraacHo raase CHull 11-18-76 115 HeckonbkuX (He Mme-
Hee 3) MNepHOMOB ISKCIUIYaTalHH 30aHHUS ONpeNessIoTcs
NpOCTpPaHCTBEHHbIE OYePTAHHS 30HBI OTTAHBAHHUA W HAXOAUT-
cA rayOHHA 3aJOMKEHUS (yHAaAMEHTOB,

IUIST KaXAO0TO PacyeTHONO MOMEHTa BPEMEHH B Npeano-
JOXKEeHHH HYJeBOH YXeCTKOCTH 3[JaHHA BHIUHCJSIOTCS NOJIHBIE
ocamku (yHAaMeHTOB Sjm NOJI KaXA0H MPOLOJBLHOH CTEHOH
B NONEPEeYHBIX CeUGHHAX ¢ maroM He Gosee 10 M (oxHOBpe-
MEHHO HAXOAATCH KOIDOMMUMEHTH IKECTKOCTH OCHOBaHUA
Cim); .

AJIS BCeX TOIepeyHbiXx ceyeHHH BBIYHCAALTCH 3HAueHHe

OTHOCHTE/ILHOH HePaBHOMEPHOCTH OCHOBAHUA Am . :
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j — neBag, npasasi, CPeJHA CTeHHI.

Ha3unayaioTcss mecTa pacnoJoxeHHs JAeQopMalHOHHBIX
UIBOB H JJIs1 KaXJAOTO OTCeKa olpefensieTcss OTHOCHTeNbHas
NpoaoJbHASI HEPABHOMEDHOCTb OCHOBAHHS AMPOX:
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Qj— NOrOHHAasi HAarpy3Ka Ha NPOLOJABHYIO CTEHY;
m — JleBOe, cpe/iHee, MPaBoe NoNepeuyHble ceyeHHs oTce-
Ka; H3 NPHBEJEHHLIX B THIOBOM IIPOEKTE BapHaH-
TOB KOHCTPYKTHBHBIX pelleHHi BLIOHPAIOTCH TakKue,
4yToObl NPH NpeaebHOM J1aBJEHHH MEHbIIeM, uem
yKa3aHo AJis NaHHOro BapHaHta, Ald KaxJIoro oT-
ceka coOM01aalich YCa0BIs:
Amax < Aug” s J

npox npog
Amax sAnp .

(8.4)

8.17. TlpnBs3Ky THNOBBLIX MPOEKTOB 31aHHil Ha BeuyHO-
MepaJiblX IPYHTaxX CJeiayeT POH3BOIHTL € yueToMm Tpebosa-
uuit nn. 7.60 n 7.61.

ONPEAENEHHWE OBJIACTH NPUMEHEHUS
THNMOBOro NPOEKTA 3JAHHA
NPH CTPOUTEJBLCTBE HA HEPABHOMEPHO
CK UMAEMBIX TPYHTAX

8.18. Hasi ycraHoBneHiis 06JacTH NpUMEHEHHS NPOEKTa
HCIONb3YIOTCA BEAHYHHBL Pe1eNbHbIX YCHANHA H3rHbaoouero
vomenta [M] u nonepeyno#f crabl [(3,], COOTBETCTBYIOULHE
HcueprnaHHo HecyuleH cnocoGHOCTH HJAM BHI3BIBAIOUIHE mpe-
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AeNbHO JONYCTUMOE PAacKPhITHe TPEIHH B NaHeAX H CThl-
KOBbIX COE1HHEHUAX.

8.19. Ilo BennuuHe npeaenpHOro ofoOILEHHOro H3rnbato-
wero MoMeHTa [M] ompegensiercs BeJqHYHHA cPeAHel MOroH-
HOIl XKecTKOCTH ocHoBauus Cg no dopmyJie

_ 2¢BGF
ToM =) YV P—D

Cp (8.5)

rape

=
f=1+ " GZp(:s_: : ) ,

GF — npuBesieHHas CABUrOBasl }ECTKOCTb CTEHB (3MaHHA);
g — PDaBHOMEpDHO pacnpejeseHHass IO JJIHHE 3JaHHSA Ha-
rpysxa;
B — KoapHUHEHT, XapaKTepHSYIOWMH CTeNleHb H3MeH-
YHBOCTH CDKHMAEeMOCTH OCHOBaHMS.
Briuncasiercs BesnunHa cpefHero moayas JgedopMmauuu
rpyHra Ejp, coorsercTByloilasi HafjaeHHOMy 3Hauenuio Cpg,
no ¢opmyne

(8.6)

E" S
Eg=Cp ——- (8.7)
rae E’ — npuHsTOe B pacueTe MO yKasaHusM I. 8.5 3Haue-
HHe MoxyJs aedopmauuu rpynra (E’=100 xrc/
[cm?)
S —3rauenHe cpelHeH OCagKH  OCHOBaHMst  IIpH
/.

’
p— cpennee naBJjieHHe TNOJ NOAOWBOH (yHIaMeHTa.

Haxonutcs Benmunna KosppuumeHTa  HSMEHUYHBOCTH
CXKHMaeMOCTH TpPYHTa a:

1+8
@ =—k" . 8.8
1—p (8.8)
3atem onpeneasierca no gopmysae (4.18) smayenue pac-
YeTHOHl TNPHBEAEHHOM MNOJYAJHHH Ai, COOTBETCTBYIOLEce
BBIYHCJEHHOMY 3Hauenuio Cg.

Briuncasiercs pacyerHas BeqHuHHA OGOGUIEHHOH nomne-
peuHofi cuabi Q, COOTBETCTBYIOUIAN NpefesbHOMY OGOGUIeH-
HOMy HarxbatolleMy MoMeHnTy [M] npu agaHHoM  3Have-
HHH B:

M]

Q= _2_1_ . (8.9)
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8.20. Ecau pacueTHas BeaHudHa Qg npeBhillaer 3Haue-
HHe npenenbHON monepeurodt cuibl [Q] B 3xanmu, TO omnpe-
neneHHe rpaHHib 0GJacTH NPHMEHEHHS IJS 3TOro 3Haue-
HHs B cJeayeT NPOH3BOAHTH no [Q] MerodoM nocsenosa-
TeJbHOro NpuGAHMKeHHS CJAeYIOUHM oGpasoM:

a) B nepBoM MpPUOJMMKEHHH ONpeaeserTcs 3HaueHHe
o6oblenHoro uarubawpouiero Momenta Mg no dopmyne

(M1 Q]
=75 8.10
Mg [ (8.10)

6) onpexensercs BeaAwynHa AD

. Mg
L(‘)-—-‘m; (8.11)

8) N0 HafJeHHOMY 3HauYeHHI0 A ompejenseTcs 3Hade-
/
ane C§’ mo ¢opmyne (8.5);
r) NPOU3IBOAMTCA NPOBEPKA CXOAMMOCTH NPUHATOr0 3Ha-
YeHHs No Hall1eHHOH BeJHYHHE C;‘;" no ¢opmyae

/ ET
M= 4 ” A - (8.12)
o a4+ (14+7)
A )
[pu —W—c— > 0,05 CJeAyerT NPOJOJKHUTb BHIUUCIEHHS
Al + x(ci)

npubIHKeHuil cO 3HaueHHeM A{p) = >

8.21. JIas ycTaHOBJAEHHA JONYCTHMbIX COYeTaHHH pas-
JIHYHBIX FPYHTOB B NpeJenax NJaHa B3JaHHsi NPHMEHHTeJb-
HO K KaX{IOMy BapHaHTy THIOBOTrO DellleHHs (YyHJIaMEHTOB
HCNONBBYETC yCTAHOBJAEHHAst 3aBHCHMOCTb o OT E H JaH-
Hble HODM NpPOEKTHPOBAHHS OCHOBAHHA O CPEIHHX BEJHUH-
Hax (H3HKO-MEXaHHYECKHX XapaKTepUCTHK TPYHTOB.

BoamoXkHble COYETAHUS FPYHTOB B TNpefelax NJaHa
B81aHHSI COCTaBJAAIOTCH M3 YCAoBHH: 1) ¢dakrHdeckoe cped-
Hee JaBJjieHHe Ha J1060f M3 BXOUSALMX B COUETaHHE IpyH-
TOB IJIS NPHHATBIX pa3MepoB (YHZAMEHTOB He  JOJIKHO
NPEBHILIATL AaBAEHUS, POrJaMeHTHPYeMOTO HOPMaMM Npo-
€KTHPOBaHHUS OCHOBaHHMH; 2) MSMEHYMBOCTb CIKHMAaeMOCTH
OCHOBAHHA, MPEACTABJISHHOTO ABYMS Da3JUIHBIMH TPYyHTaA-
MH ¢ MOAYJAsiMH JedopMauud E, u E; u paBHasA a =E/E:
(E1>E,),He JOJIKHA TPEeBHIATh UPelebHYI0 BeqHUHHY [a]
I8 QaHHOTO CpeIHero MOAyJs xebopmauun

E - 0,5 (El —i- Ez).
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B orzenpHble  coueranus  BKJOYalOTCH: a) necya-
HBlE TPYHTH, OTJAHYAIOUHECS KPYNHOCTBIO H JOPHCTOCTHIO:
6) TVIMHACTBIE TPYHTBI, OTJIHYAMOLIHECH IIPOUCXONK/TECHHEM,
BO3PaCTOM, KOHCHCTEHLMeNl H NMOPHCTOCTbIO (PEKOMEHIyeT-
cst OTIOJIHHTEJbHO PAacCMaTPHBATh ONHOBPEMEHHO COYeTa-
HHe B npejejax MJAaHa 3/laHHs NecYaHblX TPYHTOB H IJH-
HHCTHIX TDYHTOB TBePHOH M [HOJYTBepHZOH KOHCHCTEHUMH).

BhisiBleHHBE JOMYyCTHMble COMETAaHMS TPYIITOB 3aNHCH-
BalOTCH B BHIe TaGJHUbLI, KOTOPash NPHBOJHMTCH B NPOEKTE,

Mpumep 8.1. TpeGyercss onpenennth 06aacTh NpUMeHe-
HHS npoekTa 9-3Ta)XHOro naHeabHOTo 3JaHus. [ToayannHa
orceka [=31,3 m; u3ru6Hass W CABHIOBas }KECTKOCTb PaB-
Hul: EI=64,4-10% tc-M?, GF=1,48.108 7c. CpeaHsisi paBHO-
MepHO ‘pacnpejesieHHass Harpy3ka B 'YDOBHE |NOAOUFBH
¢ynanamenta ¢=131,72 tc/m. Cpexnuit monynp anepopma-
und ocHoBanus E=1000 Tc/M2, cpeansis ocafika 3AaHHs
$=0,02 ™, creneHb H3IMEHYWBOCTH CHHMAEMOCTH OCHOBa-
uusd a=1,5. Cpeannil noroHusll KoxpdHUUKEHT KECTKOCTH
ocHoBaHua C=6586 Tcim2,

KoHCTpYKIHM 3ZaHHA 3aPOEKTHPOBAHBI HCXOAS H3
mpefeabHoro oGoGIleHHOro usruGalomero momenta [M]=
=1290 Tc-M H npH 3TOM 06€CNEeYHBAIOT BOCTIPHATHE MPEeIb-
Ho#l momepeunoit cuan [Q]=120 Tc.

Ilo dopmyse (8.5) ompenmensieM npemelbHO ROMYCTH-
MYyI0 BEJHYHHY Cpe/iHeH NOTOHHOH KEeCTKOCTH OCHOBaHHSA
pM NPUHATOM 3HaYeHHH Koodibuumenra B:

2-131,72-1,48- 108
M] =B F+VP=T) °
rae f—BuuucaerHoe no dopmyne (8.6), pasmmo:

143
1290-1,48- 108 (1+——3;4 ) 0.779

=+ —hinpese  —'tp -

Buunojenus 3HayeHHd Ep B BaBUCHMOCTH OT NPHHSTOR
BeIMYHHH Koothduuuenta f mpHBefenn B Ttaba. 8.1.

Hso6paxkaem rpaduyeckn INOJYYeHHYI0 S3aBHCHMOCTD
MUHRMAJIbHHX 3Ha4eHHR MOAyas uedopmaunst Es or Ko-
appHIHEHTA H3MEHYHBOCTH CXKHMAeMOCTH OCHOBAHHA @ C
yKa3aHHeM JAONycKaeMo#t 06GJacTH NDHMEHeHHS  JAaHHOTO
NIPOEKTa 34aHHs 10 npeneabHoMy MoMenty [M] (puc.8.3).

U3 Ta6a. 8.1 caenyer, yTo npu o>>2,33 seauunsa o6o-
OleHHOH monepeyHol CHJIbl B 3XaHNHH NpeBLUIAET NPefe/b-
Hoe 3Hauenue [Q]=120 rc. IToaromy nas «>>2,33 onpeae-
JsieM rpaHuly o6/7acTH IPHMEHeH!s JaHHOro 31aHHSA MO Re-
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Ta6auuga 8.1

PeayibTaThi BhiyHcA€HHs 1pl ko3ddHUMeHTe B,
paBHOM

GopMyas AAR BHIYACHEHUA
0,2 0,3 0.4 0,5
f 4,9 3,6 2,95 2.6
i 23,96 12,94 8,69 6,75
VA= 4,79 3,46 2,77 2,4
f+VPE=T 9,685 | 7,06 5,72 5
(1 —p?) 0,96 0,91 0,84 0,75
(1= F+VrE—T1) 9,298 | 6,425 | 4,805 | 3,749
0,302.108 B 0,0604 | 0,0906 | 0,1208 | 0,151
Cp . Tc/w? 6496 | 14101 | 25140 | 40283
Ep , Krc/cmd 100 217 387 620
L o 1,5 1,86 2,33 3
1—B
4
;.,:l/ £l | 74 | 62 5,45 5
cs 1—p(1+7)
QM=—W]—, TC 87,2 104 | 118,3 129
2

avunHe [Q] =120 Tc MeroAOM MNOC/AELOBATENBHONO MNPHO-
JHXKEHHS.

[MpunuMaem: sHaueHns 0GOGLIEHHOrO H3rwbaipoulero Mo-
menta Mg=1100 Tc-M npu $=0,5.

Omnpegnensiem BeJuyHHy A() B nepBoM NPHONHKEHHH H3
yenosusi M=2x[Q]:

OnpeaensieM BEJIHYHHY

3,142
uoo-1,4s-1@(1+——;——)

= =2,33.
f=1+ 131,72.0,5-64,4-108
OnpegenseM aHayeHue Cp:
2.131,72-0,5-1,48-108
Ca = . =53 342 TC/M3,
B~ 1100 (1 —0,5%) (2,33+) 2,338 —1) !
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o Puc. 83. TIpa-

3 ¢uk  ponycka-
Npumernerue emMoit obaactu
He nNpMMeHeHus
nole] npoexta n
e emcea P p“
o5l  Paewaeme CTPOHTEBCTBE
Ha HEpPaBHO-
no[m] MEPHO  CXKHMa-
.| Aonycxaemas eMbIX  TPYHTax
oonacme
npUMeHeHU S
L5F
21-62.6m
, 1 | I

1 1 1
00200 300 490 600 600 700 800
£, krciem?

[MpoBepsieM 3HaueHHe BEJHUYHHBI Al):
64,4108
3,142
53342 (1 —0,5?) (1+ " )

;‘g)z 4 =4,64 M,

Bo BropoM mnpHOGAMKEHHH:

- 4 4,64
;»glp)=._£8_+—'6_:4,61 M
2
M =22 [Q] =2-4,61-120 = 1106,4 Tc-M;
3,142
1106,4-1,4810“(1 +'—)
f=14 = 2,336;

131,72.0,5-64.4. 1L8
2.131,72-0,5-7,48-1(8

C. = — = 52 841 T1C/M?%;
5= 1106,4 (1—0,5%) (2,336 1 V/2.336' — 1) c/M
R R B T
. 54.4-100
M= 58412595 — 465 M.

Bropoe npuOanxeHHe [qaeT yJOBAETBOPHTEJBHYIO CXO-
AHUMOCTh: 4,65=4,64.
Onpenensem Ep:
E 1000
Eg = Cy — = 52841 —— = 8023 Tc/m?%.
B=" ¢ =° 6586 el
[Tonyyennyio Touky HaHocuM Ha puc. 8.3. CoenuHsieM ee
¢ TOYKOM, COOTBETCTBYWIUEH SHaueHH a=2,33, H MOJyua-
eM rpaHuily objaacTu dpuMeHenus sganua no [Q].
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OMNPEAEJIEHHE OBJACTH MPHMEHEHHUS
THNOBOI'O NPOEKTA 3AHHUSA
NMPH CTPOUTEJILCTBE
HA NMOAPABATBIBAEMBIX TEPPHTOPHAX

8.22, las ycraHOBJeHHS 06NaCTH DPUMEHEHHS NMPOEKTa
HCMOJIb3YIOTCA BEJNHYHHBL TIIpeJeAbHbX OBOGUIeHHHX YCH-
Jaufl — narubalomero MoMenta [M] u nomepeunolt cuiH
[Q], coorBercTBylOilKe HCUEpPNAHHIO HECYLleR CIOCOGHOCTH
HJH BHI3HIBAIOIUME NPeJeSbHO AOMYCTHMOe pacKpHITHe Tpe-
WYH B MaHeVIAX M CTBIKOBBIX COEAHHEHHSX,

8.23. [N paHHOrO THIOBOrO NPOEKTAa 3AaHHS C H3BECT-
HBIMH BeJuuHHaMu u3rubHoit El u cisurosoit GF xecTkoc-
TH M JMJHHAMH OTCEKOB L yCTaHaB/AHBaercs KOMYCTHMbIH
pacyeTHBIi pajfuyc KPHBH3HBI 3eMHOH MOBEDPXHOCTH  Ha
CTPOUTE/ILHON NJOLIaJKe B  3aBHCHMOCTH OT IOTOHHOrO
KO3pbHUHEHTa KeCTKOCTH ocHoBaHua C:

c Lt .
R> —CL* T EJ P (8.12)
N |
cLs
R> e D (8.14)
selel |1+ (°'°°2+F GFL? )]

Ilpu npuBsfske npoeKTa NPHHHMAaeTCs OoNbllas M3 Be-
JHYHH, onpenenseMblx mo Qopmyae (8.13) u (8.14).

Koapdbunnent xectkoctn ocroBanus C onpenensiercs
B COOTBETCTBHM ¢ yKasaHHiMH npuua.2 raasm CHuIl 1I-8-
78 u rn. 2 nacrosiero PykoBoacmsa,

Ecnu nocrpoennas no ¢opmynam (8.13) u (8.14) o06-
JacTh JOMYCTHMBIX COYETAHHA PACUETHBIX pPajaHycOB KpH-
BHU3HBHl 3@MHOH NOBEPXHOCTH R H I'DYHTOBHX yciaoBui C He
yHAOBJETBOPSAET KOHKPETHBIM YCJOBHAM Ha [JIOLUIaAKe CTpO-
HTeJbCTBA, TO 06JMaCTh AONYCTHMBIX coueraHuit R u C MoX-
HO CYUleCTBEHHO PpAacCIFHPHTh NyTeM YMeHbUIeHHS IJHHbI
OTCEKa 37aHHA.

NMpumep 8.2. Ilpu ucxomHux AaHHbIX npumepa 8.1 on-
penennts 06aacTb NPUMEHEHHs NpoekTa 9-3TaKHOro na-
HEJIbHOTO 3AaHHA ANHHOK 31,3 M NPH CTPOHTENLCTBE HA MOA-
pabaThiBaeMBIX TEPPHTOPHSX.

Mo ¢opmynam (8.13) u (8.14) ompepensieM pacderHyio
BEJHYMHY JOMYCTHMOTO pajHyca KPHBH3HBI 3eMHOH NOBepX-
HOCTH.

C.31,34
R>

C-31,3% 1 64,4-10° :
384-1290 [H" 64,4-108 (0'002+ 48 1,48.108.31,3? )]
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Puc. 84, Tpa-

R,xH ¢uK  nonycka-
20 T emoii  oGaactu
NPUMEHEHHA
[T npoekra npu
15 \m_]m CTPOHTEALCTBE
apuzL=3ism Ha noapaba-
THIBAEMBIX Tep-
10 puTOpHsIX
~ e
5 ——— 0[]
— npu21=22m
e
0 2500 5000 7500 10000 12500C,7c/H*

1,94C
1+0,000045C °
C-31,3 _
T35 T GA :
384-120 [H‘ 64,4.10° (°'°°2+ 48 1,48.108.31,3% )]
0,665 C
k> 1+ 0,000045C °

Ha puc. 8.4 npuBoamtcs (BePTHKA/bHAS LITPHXOBKA)
o6sacTh AONYCTHMHIX COYETaHHA PajHyCOB KPHBH3HH 3€M-
HOMl MOBEPXHOCTH H KOMPDHUHEHTOB KECTKOCTH OCHOBaHHI
Ha IJIOLlafiKe CTPOHTE/LCTBA MO NIpefeibHOMY H3rHOalolle-
My MoMeHTy. OuepwaHO, UTO IO NpeAeJbHOH TNONepeyHof
cHJIe BeJHYHHAZ R NPHMET MeHblllee 3HA4eHHE.

Ecan yMeHBIIMTb NJHHY OTCEKa GAaHHA, HaNpHMep, A0
BeMHHHB L=22 M (yCJOBHO COXPaHSs JKECTKOCTHHE Xxa-
PaKTEPHCTHKH 34AHHS M NPelesbHYI0 Hecyulyio  amocoO-
HOCTb), Nnoayunm no (opmyae (8.13) yBenHueHHyw 0O6-
N2CTb AONYCTHMBIX COYETAHMH pPaCYETHOTO pajHyca KpH-
BH3HBI 3eMHOHi NOBEPXHOCTH M KOMDGDHUHEHTOB KECTKOCTH
OCHOBaHMH Ha NJIOILaJKe CTPOUTENbCTBA

R>

R>

R> C-22¢
= C.22% 1 64,4108 ]
. —— o0 —_—
3841290 [l+ 64,4108 ( 002 + 48 1,48.108.222 )]
R>0,475C.

Ha puc. 8.4 ropH3oHTaAbHONH IUTPUXOBKOH [OKasaHa
yBeJqHYeHHAsA 06/acTh NPHMEHEHHS THIIOBOIrO NPOEKTa.
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