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YAK 699.8

PexoMeRN0BaHO K H3JaHMIO pellieHneM CeKLHH Haydno-TeXHHUECKO-
ro copera HHUHMCK TFoccrpos CCCP,

PykoBOACTBO MO NPOEKTHPOBAHHIO 3MaHHK M COOPYXeHHH Ha NOR-
pabatupaemunx TepprTopHax. Y. 1I. [poMmiusieHHHe H rpaXJancKHe
ananaa | HAVCK Tocerposs CCCP, Honenkuit IpomerpotHHHnpoexr,
Knee3HUM2AM, KuesHHUHIIrpaaoctpourennctsa, — M.: Crpoiunsgar,
1986. — 304 c.

PaspaGorano ¥k CHull I1-8-78 «3aanus n coopyxeHHs HAa IOR-
paGaTwpaeMHx TeppHTOpHAX». ILaHW peKOMeHAAaUHH §no TJIaHUPOBKE
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BBEJEHME

PyKOBOACTBO COCTABJAEHO HAa OCHOBAHWH Pe3yJ/bTAaTOB 3aKOHYEHHBIX
HAYYHO-HCCAE0BaTeIbCKHX paGoT, HAKOMIJIEHHOTO 32 NOCJeJHHE TOAK!
onbiTa NPOEKTHPOBAHHS M CTPOUTENLCTBA 34aHUI H COOPYHKeHNA Ha MoA-
pabaThiBaeMblX TeppHUTOPHAX.

PyKoBOACTBO IO NPOEKTUPOBAHKIO 3MaHUil H COOPYIKEHN I HA NOAPa-
6aThiBaeMbIX TEPPHTOPHAX (NPOMBILJIEHHLIE H TPaXJaHCKUE 34aHHA),
vacrts 11, cocTaBuam: pasa 1 — xauwp. Texn. Hayk: I'. M. Ipuroperes,
H. C. Metenok, A. B. ConosreBa (HHUCK); xamx. Texn. Hayk
A. A, Tletpakos (Jouenxuit Ilpomcrpoii HUMnpoekT), kana. Texs. Ha-

yk | B. I1. Xakano | (KuesBHMMIII); pasa. 2 — kaHA. TexH.

Hayk B. ®. Makyxun, wunxedepol: I'. B. Poxkos, JI. K. Tysosa
(KuesHUHUIIrpagocTpoutenbcTea); pasi. 3 — KauA. TeXH. Hayk:
A. C. Top6anos, B. E. Makuenxo, A. A. [lerpakos, nux. d. §I. [onckuit
(Honeuxnit npomcrpoitHMMnpoext); pasn. 4 — A-p TexH. Hayk,
npop. C.H. Knenuxos, xaua. texn. Hayk: I''M. [puropres, A. K. Ku-
cunb, H. C. Meresok, A. B. ConosreBa, A. C. Tpery6, B. Il. Illymos-
ekuir, uuxenepn: T, I'. Foprosecosa, A. B. Mamkun, (HUHUCK); xaua.

Texn. nayk: [b. I, Xaxano| (Kues3HWH3I); 10.J1. Byunncknii, M. A,

KoBaaenko, B. E. Makuenko, A. A. Ilerpakos, unx ®. M. Maspoau
(Joneuknit TlpomctpoitHHMHnpoekr); pasg. 5 — kaHl. TexH. HaykK:
10. JI. Byuunckuit, M. A. Kosanenko, B. E. Makuenxo, A. A. Iletpa-
KoB, muxenepr: B.B. Asapaes, A. I'. Taymenko (Honenxuit Itpom-
ctpoii HWUnpoexr), O. A. Cumoxos (BopoumsoBrpaarpaxaainpoext);
pasn 6 — xana. TexH. mayk: . B. AdanacreB, B. E, Makuenxo,
A. A. Tletpaxos, umxenepn: C. B. Maaukos, M. B. Ilpsaaxo,
A. H. Cemenen (Hdomeuxuit ITpomcTpoitHHMHnpoext); pasa. 7 — a-p
Texn. wayk, npod. C.H. Kaenuxos, kanx. texs. Hayk: ®.H. Bopo-
nagesa, A. W, Kucuan, M. B. Mareeen, A. C. Tpery6, wunx.

B.B. I'peako, (HUUCK); xang. texu. Hayk | B. Il. Xakano| (Knes-

3HWLAI) xaunx.texn. nayk: ['.B. Adanacses, A. A, [leTpakoB, HHXKe-
nepu: B. X, Barpak, ®. M. Maspoxu, K. Il. Xononyenko (douen-
kit [IpomctpotiHWHnpoext); npu yuactuuw uux. JI. A. Camonosa
gopomnnonrpaarpamuaunpoem); pasa. 8 — KXaujg. TexH. HayK
.C. Mereswok, A, B. Conosrena, unx. 3. M. Bapeitkuc, (HHHCK);

Kauza. TexH. Hayk: B. E. Makuenxo, A. A, Ilerpakos (Jorenkuii ITpom-
crpoitHWHnpoexT).

lox obweil pegakumeit x-p TexHd. Hayx, nmpod. C.H. Knenukosa,
xang. texn, Hayk: M.A, Jlykamenxo, H. C. Merenoxa, A. B. Coso-
peesoit (HUHUCK); xanx. Texu. nayk: IO. JI. Byaunckoro, A. A. Tler-
pakosa (Jowenxuii Ipomctpoit HUWnpoekT).

B cko6kax aann Homepa nyHkrtoB raasni CHull 11-8-78.




i. OBHINE NOJIO)XEHHKA

1.1. PyxoBoactBo x rnaBe CHull I1-8-78. «3xanust u coopyxenus
Ha nojpaGaThIBAeMBIX TeppPUTOPHAXS.

1.2 (1.1.). PexkoMennannu nacrosmeit vacty PykosozcTsa pacmpo-
CTPaHAIOTCA HA NPOEKTHPOBAaHHME NPOU3BOJACTBEHHLIX, IKHJHX, oflle-
CTBEHHHIX 37aHnid, BO3BOAHMMEIX Ha NoapaGaThiBaeMHX TEePpPUTOPHAX,
TlpoekTupoBanne VHKEeHEPHBIX COOPYXKEHHA 1 KOMMYHNKan|fi NpoMEII-
JICHHHX OpPeANPHATAN ROJKHO BHINOAHATLCS Mo peroMenpamusam 4, JII
«PyKOBOJACTBA IO NMPOEKTUPOBARHUIO 3JaHAH ¥ COOPY:KeHHHE Ha mHoxpa-
GaThiBaeMHX TEPPHTOPHAX (CamleHHHE, TPAHCHOPTHHE H 3aNTyGJeHHER
COOpYKeHHSs, TpyGompoBoan).»

1.3. TIpoerTHpOBaHKe NaHeAbHHLX 34aHUMl ¢ yUeTOM peruoHaJIbRHX
yclioBHH TeppPHTOPUH CTPONTENLCTBA H OCOGEHHOCTEH KOHCTPYKTHBHHX
CcXeM 3JIaEMM JIOJKHO NPOH3BOAUTBCA ¢ cobuaiofenneM Tpebopanuil cie-
AYIOIWEX AOKYMEHTOB:

PyKoBOACTBO 1O HPOEKTHPOBAHHIO KOHCTPYKHHH NaHENbHBIX KHe
JILIX 3MaHHR A4St 0COGEIX IPYHTOBHX ycnoBult,— M.: Crpofimspar, 1982;

VHCTpYyKIHA N0 NPOEKTHPOBAHMIO KOHCTPYKNHN NaReAbHBIX MH-
awix spanui (BCH 32-77);

PyxoBojcTBO 1o BLIOOPY pallHOHANbHBIX CTPOHTENbHEIX CHCTEM KR+
JILIX 3faHHR AJSA MaccOBOI'O CTPOMTENLCTBA B PA3JHUYHLIX YCJAOBHIX.
(M.: Crpoiftnspar, 1978);

TexHHKO-3KOHOMUUECKUE aHAJM3 NPOEKTHHX PelleHHH JKUJHIX RO-
MOB AJ1S MAaccoBOTG ropoAckore crpourenscrsa (M.: Crpoitmsaar, 1980).

1.4. (1.4). Tlpu npoeKTHPOBaHHH OGBEKTOB Ha TEPPHTOPHAX yroJib-
HBIX MECTODOXIEHHH, HaMeuaeMbIX K BEleMKe HOA3eMHLIM crocobom, cie-
JAYeT NpUMeHSTh CHeNHaJbHHE THNOBHE H HHAMBHIYaJbHHE pellcHHs,
paspaGoTaHHble ¢ YUETOM RPOTHOSHPYEMHIX (0XuAaeMHX) nedopmanuit
3eMHOl MOBEpXHOCTH, WJIM THNOBHIE pPeIleHUs ANA OOGHLIYHHX YCJIOBHH,
nepepaGorannrie ¢ ydetom tpeGoBanuit CHull 11-8-78 n BraloOYalomue
‘KOHCTPYKTHBHEIE MEPONIPHATHSA N0 3amuTe 06HEKTOB OT BPEAHOrO BAHS.
HuA TOXSEMHBIX BHIpPaGOTOK.

1.6, Pacuer aedopmanmit 3eMHOA NOBeDPXHOCTH BHINOJHAETCHA 110
pekomeHAauuaM 4. I Pykosoactsa: «<Mcxoaubie faHHEe AJS MPOEKTHPO-
BaHH§l 3JaHHH M COOpPY¥eHHMH Ha mnoApaGaThlBaeMEIX TEPPHTOPHAXY
(Crpoftuapar, 198?_}.

1.6, (1.10). IlpoekTupoRanue OecKapKaCHHX XHAHX M obuecT-
BEHHHIX 3faHWH Ha NoXpabaThHIBaeMBIX TEPPHUTOPHSX, XapaKTepH3YIOe
muxcsa o6pa3oBaHueM HA 3eMHOM NMOBEPXHOCTH COCPEAOTOUEHHHIX Ke»
dopManuit B Buie YCTYNOB H TPelHH NPpH pa3paGoTKe KpYyTOnajalomux
YTOJNBHEIX MJIACTOB, 2 TAKXKe HAa YYacTKaX C BHIXOZaMH TEKTOHHUYECKHX
HapylIeHHH ¥ HajJ CTapbIMH FOPHLIMH BEIPAGOTKaM¥ CJelyeT BRINOJHATH
¢ coGurofeHnem TpeGoBanuit «<MHCTPYKLUME MO NpPOEKTHPOBaHHIO Geckap-
KACHBIX MHJIBIX 3JaHUN /s CTPOHTENLCTBA Ha CTYIEHYATO-OCEJAIOMHX
nojpa6aTiBaeMHX TeppHTopusix JoHemkoro yrosabHoro GacceitHa Yk-
paunckoit CCP» (PCH 227-81).



2(3). MJAAHUPOBKA H 3ACTPOHXA
NOJAPABATBIBAEMDBIX CEJIUTEBHbLIX
TEPPUTOPUH

2.1, Pa3paGoTKe NPOEKTOB AeTaJbHON MJIAHHPOBKH XHJLIX paiio-
HOB, NPOEKTOB 3aCTPORKH MHKPOPaHOHOB JOJIKHO NpPejIlecTBOBaTh rop-
HO-TeoJiorayeckoe oGocHOBaHMe, BKJAloualomee kKapTorpaduueckuii MaTe-
pHaJ B cooTBeTCTEUH ¢ TpeGoBanuamu n. 3.4 raasst CHull no npoexru-
POBaHMIO 3ZaHMA W coOpysKeHHH Ha noApaGaTHIBaeMLIX TEPPUTOPHAX.

2.2. Ilpn paspa6oTKe MpoeKTHOR JOKYMEHTANHMY B COCTAB [IPOCKTOB
AeTaJbHONH NMAaHAPOBKH M NPOEKTOB 3aCTPOfikM HEOOXOXUMO BKJIIOYATh
CXeMbl TOPHO-I'€OJIOTHYECKUX OTPaHUYEHNE, BHIMOJHEHHHE B Maclutabe
OCHOBHBHIX 4epTexeli. Ha cXeMax JoaXHBI GHITh BHIAENEHH! YIJIEHOCHHE
TeppUTOPHM: HenoxpabaThiBaeMEle, noApabGaThiBacMble, NMPUIORHEIE, OF-
PaHUYEHHO NPHTOLHLIC H HENPHTOAHbLIE I/ 3aCTPOHKH XKHJABX palioHOB
M MHKpOpaHOHOB, BHISIBJEHHbE HA OCHOBAZHMH MCXOJHHIX AaHHKIX, BKJIO-
YeHHHX B FOPHO-Te0JIoTHYecKoe 0GOCHOBaHMe.

2.3. K HenoppaGaThiBaeMBiM TEPPHMTOPUAM OTHOCAT YUACTRH 3eM-
HO¥t MOBEPXHOCTH, PACHO/OXKEHHEIE BHe 30HH BJMSHHA TOPHHX BhIpa-
G0OTOK, NOX KOTOPHIMA He IMIaHHpYeTcq o0TPaGOoTKa 3anacoB IIOJE3HOTO
HCKONAaeMoro, a TaKie y4acTKH, II0J KOTOPLIMH HMEIOTCH IrOpHHIE BhIpa-
'GOTKM, pacroJioeHHbe Ha MMy6uHAaX, HCKAOYaOmuX BO3MOXKHOCTh 06-
PasoBaHHA NpPOBaJOB, M NMPOLECC CABHIKEHUS 3eMHOH NMOBEpPXHOCTH OT
KOTOPHIX K MOMEHTY HauaJla CTPOHTEJLCTBA NOJHOCTBIO 3aKOHYEH, a
AanbHeiimas orpaGoTKa 3aMacoB He INIaHHPYETCHA.

2.4. TloppaGaTHBaeMEIMH TEPPHTOPUSMHU, NPUTOABLIMA A CTPOU-
TEJbCTBA, CYHTAIOTCS YHAacTKH 3eMHOR NOBepXHOCTH, PacHOJOKEeHHHE
BHE 30H: BOSMOXHOro 06pasoBaHHA NpPOBaJOB; BO3MOXHOTO 3aTomje-
HHSA aTMOCHEPHBHIMH OCanKaMM M TFPYHTOBRIMH BOXaMH; BHIXOJOB TeKTO-
HHY9ECKHX HAaPYyIIeHHH ¥ OCeBLIX NOBEPXHOCTEH CHHKJIHHADHEIX CKIAROK;
BO3MOXHOro 06pa3soBaHus ONOJ3HeH.

o BemunHaM nporHo3upyeMux AedopMamuil OT BAMAHUS FOPHHIX
pabor s yuacTku otHocarcest K [1I-I11, k u IV-IV, k rpynnam Teppu-
TOpHIi.

2.5. K orpanuveHHo NPHrOAELIM NOAPAGATHIBAEMEIM TEPPUTOPHAM
OTHOCATCA YYacTKM 3eMHO MOBEPXHOCTH, COOTBETCTBYIOUIUE ITO BEJIHTH-
He nporHosupyeMux aedopmanus I/, -1, k u 11, 11, & rpynnaM teppuro-
puii.

2.6. HenpurogueiMm K 3acTpOfiKe CUMTAIOTCS YYacTKH, Ha KOTOPHX
BO3MOXHO o6pa3oBaHHe MpPOBAJNOB, 3aTONJIEHHE IPDYHTOBHIMH BOJAAaMH;
ofpa3oBanye oNnoJi3Heli; BLIXOXE TeKTOHHYECKHX HapyUIEHU# M OCEBRIX
TIOBEPXHOCTE! CHHKJHHADHAIX CKJANOK, BeqHuuHH AedopMamuit m Tou.
‘HOe DACHOJIoXKeHHe KOTOPHX He NojAAaeTcss NPOT'HO3HPOBAHHUIO.

IMTpumenanue IlpuroaHoCTs MIOWAXOK AIS CTPOHTENLCTBA
onpeneifeTcs UCXOAA M3 YCJAOBUE NOAPaGOTKH, BO3MOXKHOCTH oGecs
TIeYeHHsT KOHCTPYKTHBHEIX MEPONPAATHR IO 3alMHTe H METOXOB BLIPABHK-~
BaHUA 342HHA N COOPYKEHHH C YUeTOM TeXHHKO-3KOHOMHUECKHX MOKa-
sareneft (CHull no mpoekTHpoBanuio 3aHMiMl U cOOPYReHHHA Ha noOA-
pabaTeiBaeMHX TEPPUTOPHSX).

2.7. Tlpx ocnoenuy HOBLX NJOIAAOK AJS CTPOUTENLCTBA B NEPBYIO
oyepeAbL HEOGXOAHMO 3acTpauBaTh HemoapaGarhiBaeMbie TepPHTOPHH.
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Tabanna 1

@OYHKIAORAALHEIE SOKB LienecooGpasnoe pasmemcuue
H 3JeMEeHThl XKHJ0ro paﬂona no rpynnam nonpaﬁarmnacmux
TeppuTOpRH

YuacTku wkosn ¥ neTckux yupexaenwn | IV, I, IV, x, 111, &
YuacTkn yupexaeHu#i U NpeANpHATHA

o0cnyXXuBaHus KYJbTYPHO-OHTOBOrO

Ha3Ha4YeHns:
MHHKpOpaiiona Iv, 111, 1V, &, 111, &
XKujaoro pafiona v, LV, kg 1

KOMMYHaJIbHO- X035 KCTBEHHOTO Ha- | IV, IIl, II, IV,&, I,k 1L &
3HaYeHHsI MHUKpopaHoHa U XKHJOTO
paiioHa
Ob6umecTBetinbe 3paHns  (Hesasucumo | IV, IV, &, 1171
OT STaXXHOCTH)

CnopTuBHHe COOpYXeHHs IV, 1V, &
YHacTKH noA  MUNLMH  3HAHUAMH C
STaXHOCTLIO;
v, 1L, 1L 1, 1V, &, 111, &,
11,k I, &
9 v, 1, 11, L1V, & III, &
11, x. I,
12 ] IV 111, IV, K

14—16
Maructpaabine yanus o6lIeropoicko- lV un v, «
o U palHoHHOro 3Ha4eHus
JKuaple yauun H npoesznl ﬁ/ [III, I, 1, IV, &, 11, &,

» K, L K

B cnyuae oTcyTcTBHSA TaKUX TeDPHUTOPHI OCBOEHHIO MOJJIEXKAT NOA-
pabaTbiBaeMble TEPPUTOPHH C YUETOM CTENEHH NPHTOAHOCTH AJS 3acTPOK-
ku (corsnacHo tpeSoBamnaMm n. 2.4—2.6 mnactrosigero PykoBoAcTBa).

2.8. Ilpn niaHKpPOBKE H 3acTpPOiMKe MMJEX PafiloHOB M MHKpopaHo-
HOB MACCOBOTO JKMJIHIIHOTO CTPOHTEILCTB2 HA NJIOWAAKAX C PA3/THYHEIM
coYeTaHHeM TIpYNn no BequuuHe AedopManuii 3eMHON MOBEPXHOCTH,
palloHaibHOe pa3Memlenue GPYHKUMOHANBLHBIX 30H H OTAEJbHEIX 31aHUA
B COOTBETCTBHHU ¢ Taba. 1, puc. 1, MoxKeT GHITh 06ecneyeHo KOHCTPYKTHB.
HEIMH MEpOTNPHSTHSAMH, npome,ummm HCNEITAHHE B HATYDPHLIX YC/AOBH-
AX W NPaKTHKe CTPOHTEJLCTBA.

IlTpumeuanus: |. JuanasoH Bo3MOKHOTO pa3MemleHus oG-
UIeCTBEHHEIX U XXHJILIX 3JaHKH TIOBLITIEHHO 3TaXXHOCTH IO TPYNNAaM NMOLs
palaThiBaeMuIX TeppUTOpHIl MOxeT GhITh YBeJHUEH N0 Mepe pa3paboTKy
1A HUX HOBHLIX KOHCTPYKTHBHHIX MEDONPHUATHH, NPHTOAHBIX AN Maccos
BOTO KHJHIHOTO CTPOHTENBCTBA.

2. Pa3smeuleHne QYHKUMOHANBLHLIX 30H M 3JIeMEHTOB TEPPHTOPHHA
JMJIoro palioHa H MHUKpOpaHoOHa JOJIXKEH NMPOBOAMTHCS B nNpejenax pa-
AHycoB 0Ge/yKHBaHHA B cooTBeTcTBHHU ¢ raaBoit CHull no nnanupoBxe
M 3acTPOiKe rOpPONOB, NOCEJKOB H CEIbCKHX HACEJEHHBIX MECT.

2.9. 3edenknle HacaxaeHus o6liero noJb3oBaHHA, He BXoAfllue B
cOCTaB 30H, MepeuucJeHHEHX B Tabk. 1 Hactosmero PykoBogcrea, dua-
KYAbTypHble, X03ACTBEeHHEIE MIOMALKH, CTOAHKY asToMoOuael, rapa-
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Puc. 1. Pasmenlennie yHKUHOHAABHBIX 30H Ha rpynnax nojapabaTbiBa-
€MBIX TeppPUTOpPHH C YUeTOM COBPEMEHHHIX KOHCTPYKTHUBHBIX Mep 3aliUTH
a — xXunof paiton; 6 — MHKpopakoH; 0—I/V — rpynnw moapabaTbisaeMhIXx Teppu-

Topuit; M — muxpopalion; 5, 9, 16 9T. — Xunele 35aBHA; Lmp — UEHTP XXHJIOTO
panona; Lm — uentp wmuxpopafiona; [ — Aerckue yupexpenus; I — mxosbHbie
yupexAeHus;; ¥, — MarucTpanbHbe YJIMOL; Yp — JKHJAble YAMLB H Npoe3Jibl

XM {HaseMmHble, NOJ3EMHLIE, MONYMNOA3EMHbLIe) pa3MelllaloTcid Ha Yy4acT-
Kax c sanGosniuell BesinundoN Aedopmauuil 3eMHOM NOBePXHOCTH B Npe-
JAesax TJOWANOK € DA3JUYHBIM COYeTaHHeM rpynn noApabaThiBaeMbiX
TeppUTODHH.

2.10. B mukpopaiioHaX, pacnoJIoXXeHHbIX Ha IJIOMAaAKaX C Pa3iny-
HBIM coyeTaHHeM HenoApabaTLiBaeMbliX U MoApabaTLIBaeMbIX TeppHTOpUI,
upuroadsix aasa crpoutenanbcrsa (IV, [11, IV, &, 111, k), mKoAbHbIE KOM-
TASKCH, AETCKHE YUpPexJeHHst U OGUIECTBEHHbIE UEHTPHl pa3MewanTes
Ha yuacTKaX ¢ GOJbIIEMY B Npefesax JAHHBIX TPYNN BeJHYMHAMH Je-
dopMann i 3eMHOH NMOBEPXHOCTH B cJy4dae, €CJAH 3TO AONYCKAIOT rpajo-
CTpoHTeAbHble ycioBus (puc. 2.).

[Ipruwmevanue. Ilpy 3acTpolixe MHKPOPaHOHOB [OJIKHO IIpH-
HHMAThCs BO BHMMaHUE, ¥TO 3aTPATEl HAa KOHCTPYKTHBHEIE MEPOTPUATHS
MO 3allHTe KHJbIX 3XaHHH, PaCIOJIOKEHHBIX Ha TePPHTOPHU, paBHOH MO
BeJIMUMHE Yy4acTkaM OOUIECTBEHHLIX 3AaHWit, Goablie, YeM MO 3alyTe
8RaHH# IIKOJ, JETCKUX YupexAeHHi HJIM OOUIECTBEHHOrO NEHTpa.

2.11. Tlpu nnanupoBKe ¥ sacTpolike MUABX palioHOB U MEKpopail-
OHOB Ha MoJpaGaThiBaeMbIX TEPPUTOPHAX HOJMIKHMB YUHTHIBATHCS CHTYa-
IHH COUETAHMS TOPHO-I'eOJOTHYECKUX M TPaJOCTPOUTENbHLIX YCJIOBHIL,

FopHO-reoIOrHUeCKre YCAOBHS HeoOX0AMMO MPHHUMATH B COOTBETCT-
BHH CO CTENEHBIO NPHIOAHOCTH AJA 3acTpoHKu coryiacHo nm. 2.4 — 2.6
Hactonauero PykoBojcrsa.

FpazocTpouTeAbHEE YCAOBHS HEOGXOAUMO MOAPA3AEAAT B 3aBUCH-

MOCTH OT MECTONOJ/IOXEHHS XUJLIX PaHOHOB M MUKpOpaiioHOB B miaHe
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Puc, 2, INpumep 3acTpofikm MuKpOpafioHa ¢ yyeToM Trpynn NoApaGaTwl-
BaeMEIX TeppuUTOpHH
] — yupexnenus KBO; xujaas sacrpoiika; 2 — 16-, 20-stammas; 3 — 16, 9-37ax-
Bag; 4—9-, b-sTaxHan sacTpoiika; & — WKoxa; 6 — AeTcKoe YYpeAcHHe, 7 —
CHOPTUBHHY KoMuneke; 8, 9 — rpynna nogpaGathiBaeMBix rteppuTopnit, 10 — rpa-
HHUE! YTIEHOCHKIX TEPPUTOPHHA PasIHYHBIX rpynn



Ta6auma 2

Tun mao- | 1o PexomMennayeMas NJOTHOCT Kujoro Qonna
MaxKH 1O PHO-reoIornicckie (6pyTTO) NAOIXAanOK ¢ IPANOCTPOUTENBHEIMH
O e yC/0BHS NJIOMRAAOK YCAOBHAMA THNIA
TOpHO-T€o B COOTBETCTBUM
JOrHYEeCKHM, ¢ nn. 2,4—2.6 ,
YCJIOBUAM A b
| Henoxpa6atriBa- Curyauus 14 Curyanua /5
eMbi¢ Teppuropun |[Toseuuate na 10— | MoBeunats Ha 10%
15%
2 Mozpa6aTisa- Cutyauun 24 Curyaunn 25
emete  Tepputopun, |[losmwath ua 10% | [lpuinmMats B €o-
OpHroAHKe ans OTBETCTBHR C  HOP-
CTPOHTENLCTBA MaMH  [JaBH
CHull no nnatn-
pOBKE M 3acTpofiKC
ropoJioB, [10CENKOB
H CellbCKUX  Hace-
JIEHHHX NMYHKTOB
3 Moapa6atniBa- Curyauun 3A Curyauna 35
eMHe TeppuTopuH,|O6ecneyusarr B | [lpunumate B npe-
OFDAHMMEHHO NpH-|Opefesiax  HOPMa- | AeiaX HOpMAaTHBOB
rofiHble AJ8 CTPOH-[THBOB TNPH  C€OOT- | B 3aBHCAMOCTH OT
TeJbCTBA BeTCTBYIOLIEM rpa- [ STAXHOCTH  3a-
LOCTPOMTENbHOM M | CTPORKH, mpexesb-
TeXHUKO-3KOHOMH- | HO momycTdMo#l no
yeckoM o0O6oCHOBa- | ropro-reoJioruye-
HRA CKMM YCJOBHSIM
4 Pasnnynbie coye- COOTBETCTRYET YCpeAHEHHOH  MJOTHO-
TaHWsd TrOpHO-Teo- c¢TH Xuiaoro ¢oHxa (HeTTO), NPUHATOR
JOrHUECKUX yeJo- No 30HaM B COOTBETCTBHHM € TFOPHO-Ieo-
Bufi nuomanok Te-| Jjormueckumu (tHna /, 2, 8) u rpajgo-
nal, 2,3 crpoutemvuuivn (tuna A, B} ycaoem-
AMH

ropoja Ha ABa Tna. K Tuny A cieiyer OTHOCHTD Mujtie pafioHbl ¥ MUK»
popaFfioHB!, PacHOJIOXEHHble B NEHTPaJbHOR 30He ropoja, y LEHTPOB
NNaHHPOBOYHEIX pafioHOB, y9acTkH, npuaeraiomue x ofweKTaM 3MH30-
AnyecKoro o6cAyXnBaHusd BHE NEHTPaJbHON 30HH ropoja.

K tuny B, Kax npaBuiio, OTHOCSTCS XHJe DafiOHH, PacloJIOXKeH-
HHle B NepHpepuiiHOK 30He ropoxa.

2.12. TlnoTthoets xuJoro ¢onaa (6pyTro) npHHUMAETCs! B COOTBET-
CTBHH € CHTyanuel COYETAHUSI FOPHO-IEONOTHYECKUX M FPaJioOCTPOHTENb-
HHIX ycaoBui (1264. 2)

[Ipumeuanne. IlnotHocTs Xusoro d¢oraa (6pyTro) Ha He-
noapabaThiBaeMbIX H NOAPaGaTHIBAEMHIX TEPPHUTOPHSAX, NMPUTOAHLIX AAA
crpouTeabersa (curyauun I A, B, 24), Heo6XoquMO NOBHLILATH, YIUTH-
Basi OTPaHMUCHHOCTb TAKMX NJOIIAJOK B TOpojax Yroibnux Gaccefinos,
a TaKXe 3HauyHTeNBHOE YBEJHWUEHAE CTOMMOCTH KOHCTPYKTHBHLIX MepO~

9



HPUATHH MO 3alUHMTe 3NaHHE H COOPYIKeHHH MPH KX PACMOJNONKEHHU Ha
TEPPHTOPHAX ¢ OONbWHUMH BesMyHHaMu jgedopMauuil 3eMHO!H MOBepXHO-
CTH.

2.13. Ilpu NnpoeKTHPOBAHHH XKHUJKX PafiOHOB ¥ MUKPOPAAOHOB B CH-
Tyauuu 3, 5 HeoOXOJHMO MaKCHMAaJNbHO YUHTLIBATh MJIAHHPOBOYHbLIE Me-
TOAbLI 3aWHTH 3AAHHH H COOPYXKeHHMH OT BJAHAHHRK TOPHLIX BHPaboTOK
TaKue, Kak QYHKUHOHAJBHOE 30HUPOBAHHE TEPPHUTOPHH C YUETOM BeJiU-
yuHb jJedopManuil 3eMHOI noBepXHOCTH, BRGOpP 3aCTPOfKM B COOTBETCT-
BUH € NpeJe/bHO AONYCTHUMONR 110 YCAOBURM FOPHBIX BRIPAGOTOK 3TaXHO-
CTbIO, MOCTAHOBKY 3AaHHH OTHOCHTEJbHO HANPABIEHUS YTONLHEIX MJac-
TOB.

2.14. lpuemsl 3acTPOfiKH B YCAOBUAX FOPHBIX BbIPAGOTOK AOJMHE
thopMnpoBaThest Ha Gase Gjok-cekUui u GaokupoBOK (puc. 3), obecre-
YUBaWUKX HeoOXOAMMBIA ypOBeHb NMJIOTHOCTH XuJjoro doHaa (radn.3)
B COOTBETCTBUH C CHTYAUHeH COYeTAHUST IOPHO-Te0IOrHIeCKUX M rpajgo-
CTPOUTEJbHLIX ycaoBuH (cMm. Taba. 2, puc. 4).

2.15. Ha HenoapabarbiBaeMbiX M nojpaBaTbiBaeMblX TEPPHUTOPHAX,
HNPHUTOAHBIX A CTPOMTENLCTBA, B 3aBHCHMOCTH OT MpHMEHSIeMOl HOMEH-
KJAaTypbl GJOK-CEKHHH XHJYIO 3acTPOMKY GOPMUPYIOT C YYETOM OJHOTO
HJIK HeCKOJIbKMX M3 YKa3aHHLIX cNOcOGOB TMOBLILEHUS TIOTHOCTH XKHJIO-
ro ¢onga (cm. Taba. 3):

OpyMeHeHHe palHoHa bHBIX THNOB OJOK-CeKUHH U UX GJNOKHPOBOK
(rp. 5, ra6a. 3);

ofecneyeHHe HeoOGXOLHWMOIO NPOLEHTA HCNOJAL30BAHHMA OAHOH M3
6JOKHPOBOK CPeAH palUOHAJbHLIX THIIOB B NpHeMe 3acTpoiiku, MaKCH-
MaJibHO INMOBBIIAOWEN MIOTHOCTh XKuJoro doupa (rp. 6, Taba. 3);

NpUMeHeHHEe TOYEYHHIX OJHOCEKUMOHHBIX 3pauuft (rp. 7. Tabna. 3);

NpUMeHeHHe PAaLMOHAJbHBEIX THNOB BJOK-CeKUHMA U WX GJOKHPOBOK
JJIS MOBLIIUEHUS 3TAXKHOCTH B PasHO3TaXKHBIX 31aHusx (rp. 8. taba. 3).

[Ipumewanwusa: 1. Tlpy dopmuposanuu npuemoB 3acTpPOHku
PaUHMOHANBHBIMHE TUNAMM OJOK-CEKUHUI M MX GAOKHPOBKaMH BO3MOXKHO
YacTHYHOE UX MCNOJb30BAHHE NPU YCJIOBHH COXPAHEHUS OJHOTO W3 TH-
noB GJOKHPOBOK, MAKCHMAJAbHO MOBBHINAIOUWIMX TJIOTHOCTb XUAOT0 (OH-
"Aa.

2. Jing THNOB TOYEUHLIX OJHOCEKUMOHHLIX 3JaHMH, YKa3aHHLIX B
cKoOKaXx, lesecoo6pa3Ha GJOKHPOBKA TOUEUHBIX MJIM TOYEYHOTO W MPOTSI-
JKEeHHHIX 3A2HUH cO CABMKKON Ha WHUPWHY Kopmyca (moJKopnyca) 3aa-
HHEA.

2.16, Tlpy dopmupoBaHMM KUJBIX 3MaHU U3 ceKUHil U GnOK-Cek-
uuit Heo6X0ZMMO YUMTHIBATB, YTO Ha HojpabaThiBaeMHIX TEPPUTOPHIX
IV, 111, IV, k rpynn Bo3MOMXKHBEI JIOOble OJIOKHPOBKH OJIOK-CEKLUHA.

Ha mogpa6ateiBaemuix teppuropunx /1, I, I11, k, 11, k, I, £k rpynn
6/710KHPOBKH 6JI0K-ceKIiMiT He00X0AYMO BHINOAHATEL TONBKO MOA NPSIMBIM
yraom. [lpu 3ToM opueHTAnusA NPOAOJBHBEIX OCeH 3XaHUA HOJIKHA NpPH-
HUMaThCA MO HANDPaBJEHHIO NPOCTUPAHHS HJW MepNeHIHKYNAPHO Ha-
NpaBJeHHI0 MPOCTHPAHNUS NJ1ACTOB MNOJE3HEIX HCKONIaeMbIX.

Has rpynn [11, k, 11, k, I, K NpejNOYTHTENbLHKIM HallpaBJeHHEM
NpPojOJbHOM OCH 3JaHHA HeoOXOANMO NPHHHMATE HanpaBJeHUe NepleH-
ANKYRSIPHO HaNPaBJeHWI0 NPOCTHPAHMUs I1AcTOB NOJe3HMX HCcKoMNae-
MBIX.

2.17. ina obGecrnevyennss Heo6XxoaMMON MHCOJASLUMH Ha NOApabaThl-
Baemux teppuropuax (rpymnw [1, I, 111, x, 1], k, I, k) muane goma
ROJIAHLI HMETh HEOI'DAHUUYEHHYIO OPHEHTALHIO.

10
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Tabanna 3
Tunw GJI0KHPOBOK, PauuoHanbubie THIE
IMpumensne- MaKCHMAJbHO MOBLI- Todeunie GNOK-CeKHUR K HX
. (man HomeH-] BocnpouaBoAHMbie Pauuonanbubte HiaouwHe MIOTHOCTL ONHOCEK- GIOKHPOBKY 478 NO-
Cutyauna = KaaTtypa THNb GJOKHPOBOK THRBl CeKNHA H HX *Kuaoro douga n IHOHHKIC BRILICHHS 5TaMKHOCTH
= GNoK-CeK- 610K -cexu it 6J10KHPOBKH onruManbHbIA npo- 3AAHKR B Pa3HO3TAXKHEIX
" uu# HedT HX HCNONbL3OBa- 3LAHNAX
4 HUA
i 2 3 4 5 6 7 8
IA 1 P, T, H2 P, T, ”2-1, H2'2, P, ”2'2, ]72-3, ”2-3——400/0, nz ”2'3, 172-7
15-3, 115-4, I13-5, 114, 11,-7, I1,-8 1145-7 — 20%; (P, T) 1,8
1156, 115-7, I1,-8 I1,-8 — 209,
2 P, T, P, T, ¥-1 ¥-2, P, Y-8 —60%; y, I, -2, Y-8,
y-1-8, H"F y-3, M1, ;-2 y-1, ¥-2, ¥-3 M3-2 — 309 (P, T) y-2, 115-3
3-3 I15-2, I15-8
3| P, T, P, T, Y-1,¥-2 P, Y-8, ¥-4 — 409 y Y-3, V-4
y-.1- y.3, ¥4 V-1, Y-8, ¥4 (P, T)
4 P, T, P, T P, ¥-3, 113-3 — 40%; Y, I, P,
y-1-3, y-1, ¥-2, ¥-8, y-1, ¥-2, ¥-3 1713-2—-30% (P, T, IT) ¥-2, V-3,
Hl' 173 Hl-l, H2-2, Ha'l, Hl-l, H3-2, ﬂ3-3 n3°2: n3'3
I3-2, I13-3
15; 2A 5 P, T, P, T P, ¥-3—609% P T ¥ P,
¥-1-3, 11, y-1, ¥-2, ¥-3, y-1,¥-2, ¥-3 1) y-2, ¥-3
-1, 11,-2 -1
6 |P, T, P, T, P, T P—1709% P, T, P
Hl'-l, ”|-2 H;-I (”1)
35 7 P, T, P, T P, ¥-2—30% y y-2
y-1- y-1, ¥-2 V-1, -2 (P, T)
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Puc, 4. Paunona/nbHble THNB OJIOK-CeKIMA U HX GJIOKHPOBKH AJas ¢op-
MHPOBAHUS 3acTPOfKH C YYeTOM TOPHO-re0JIOTHYeCKMX H TPajocTPoH-
TEJNbHHIX YCJOBHE
a — curyaunsn IA; 6 — curyanus 15, 2A; @ — curyauus 35

Ilpu BEIGope THIOB GJOK-CeKUHA U BapHAHTOB HX GJOKHDPOBOK A
3acTpPofiKH nojapabaTeiBaeMbIX TePPHTOPHH YKasaHHBIX TPYNN Oposeps-
10T BO3MOXKHOCTb UX MPHMEHEHHS NocTpoeHHeM rpadHKOB FpajocTpod-
TelibHOH MaHEBPEHHOCTH JMJbIX JOMOB HCXOAS M3 YCJOBH¥ HHCOARUNMN
H OpHEeHTALMH NO HANPaBJECHHIO NMPOCTHPAHHA H NEpNEeHAUKYAAPHO HA-
NpaBJeHHIO NPOCTHP2HWA ILIACTOB IOJIE3HBIX HcKomaemumX (puc. b).

Mpumeuanusa: |l. Meroa nocrpoenns rpaduKoB rpaRocTpon-
TeNbHOM MaHEBPEHHOCTH MHJBIX HOMOB Ha NoApaGaThIBaeMEIX TeppPHTO-
puax 11, I, IIl, k, 1], &, I, x rpynn nokasaH Ha NpumMepe PasJHYHBEIX
THIIOB ONIOKHPOBOK OJOK-CeKLMA € COOTBETCTBYIOMmeH HelonycTHMOR
opHeHTanMe#l Mo YCJAOBHSM HHCONALNHM A Haubosdee XapaKTepHHIX B
ropogax Jdou6acca HanpapieHuil yroJbHBIX IIACTOB: CEeBEpPO-3aMax-10TO-
BOCTOK, CEBEpo-BOCTOK-Ioro-3anaj (puc. 6,7).

2. OzHoBpeMeHHOe YAOBAeTBOPeHUE TpeGoBaHu il UHCOAAIMUK U OPK-
€HTaLuy 34aHKH 110 HANPABJECHHIO YTONbHEIX IJ1ACTOB BO3MOXKHO B 3THX
YCAOBHAX TOJNBKO NPH OpHEHTANUM (acajjoB KUJIKX CEKIMOHHMBIX 1 GJOK-
CeKIMOHHBIX IOMOB B Ipexetax cekTopos 126—145° u 215—235° Ha noa-
pabaTthiBaemunix tepputopusx I1—I rpynm, a uHa teppuropuax III, &,
11, k, I, £ rpynn TonbKo B OJJHOM M3 CEKTOPOB NMEPNEHAHKYJISAPHO Ha-
ApaBJIEHHIO NPOCTHPAHHA NOJE3HBIX HCKOMaeMHX.

3. Ilpumenenue gomoB rajepeiiHoro Tuna, GIOKMPOBKA ABYX pSOM
CTOSAIMX YTJAOBHX Oa0K-cexnuit ¥-3, ¥ ’'-3 KaK B MHOTOCEKILHOHHBIX J0-
Max, Tak 4 B OTAENbHO CTOAIMHKX (TOYEUHKIX) 3AaHUAX Ha noApabGaTnpa-
eMuix tepputopuax I, I, 111, k, 11, k, I, & rpynn npnm YyKa3aHomX
OCfIX YroJbHEIX NJACTOB HEJONMYCTHMO B CBHA3H C TEM, YTO NOCTAHOBKA
OMoK-ceKIlM#l N0 HanpaBAEHHIO INPOCTUPAHUS YrOJbLHWX NJACTOB Ha-
pywaeTr TpeOOBAaHUI HHCONAUMUM 3RAHMA.
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= Opuenmayua bnok-cexyud, ydobnembBoparowan
yenobuam unconayuu u 200Hbtx Bpipabomox

Puc. 5. ['padpuk rpasoCTpOUTe/NIbHOR MaHEBPEHHOCTH OJIOK-CEKUMH B 3a-
BHCHMOCTH OT YCJOBHA HHCOJASUMH M OPHEHTalUud [0 HaNpasJEHHUIO
YrOJIbHHX MJIACTOB

—
Puc. 6. Bapuantn! GAOKHPOBOK NOBOPOTHOH GJIOK-CEKUWMM H HMX OpHEH-

Tauus ua noapabaTmBaemuix Teppmtopuax II, I, IIL «, II, k, I, k rpyun
npu wauGosiee XapaKTEDHOM HANDABJEHHH IIDOCTHPaHMA H NaleHus
yrosibenx maacros (C3-10B, CB-103)
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3. OCOBEHHOCTH® MH)XEHEPHO-TEOJIOrHYECKHX
U3bICKAHUW TNOJAPABATbIBAEMBbIX
TEPPUTOPUN

3.1. Tlpu npoBejeHNH HHXXeHEPHO-TEOJNOTMYECKHX M3bICKaHHH Ha
noApabaThiBaeMbiX TEPPUTOPUIX HeOGXOAMMO YUHTHIBAaTH TpPeGOBaHUSA
raapsr CHull 11-9-78.

3.2, O6reM ¥ COCTaB HHXKEHEPHO-TeoNIOTHYECKMX H3bICKaHMA g
Ka)<joro noapabathiBaeMOre oGbeKTa HJH Ipynns o6bLEKTOB Onpefess-
eTcsi nporpaMmo#, Koropas paspabaTeiBaeTcs C yYacTHeM MNpoeKTHOR
OpPraHH3alUHK M COCTaBJAETCA ¢ yyeToM ocobeHHOCTell reoJorMvecKoro
CTPOEHHSI H YCJIOBHH Pa3paGOTKH ITOJNe3HHX HCKONAeMbIX, 2 TaKXKe TH-
NOB MPOEKTHPYEMHX 3jaluit U coopymMeHu#l, uUX (YHAAMEHTOB, KOHe
CTPYKIMi H CNOCOGOB 3alLHTH.

3.3. [loneBnM UHIKEHEPHO-TEOJNOTHYECKUM KH3bICKAHUAM MIAQUIAAKH
CTPOHTE/IbCTBA JOJIXKHB! NMpeAllecTBOBaTh c60p H TULaTeNbHOE H3yueHHe
MaTepuaioB 06 MHIKEHePHO-M TOPHO-TEOJIOTUYECKHX YCJAOBHAX pailoHa
CTPOUTENBCTBA HAa OCHOBAHHH apXMBHBIX JAaHHBIX M MaTepHaNOB HaType
Horo obGc¢sieJOBaHu .

3.4. (1.7). Cofpannule B COOTBETCTBUY ¢ YKRazanuamn n.3.3 HacTod-
wero PyxoBoactsa u 1.7 CHull 11-8-78 matepuasntt fof2kubl GbiTh oTpa-~
JeHbl Ha KOMHMAX reoJIOTHYECKUX KapT M Pa3pe3oB YHacCTKa CTPOUTENh-
ctBa. Ha nananax TeppuTOpUHM 3aCTPOAKH JOJNKHHE ObMTb HaHECEHb! KOH-
TYpH 3ajiexel MOJE3HbIX HCKONAEMBIX ¥ HX BHIXONOB MOA HaHOCH, rpa-
HHUIIL TOPHBIX OTBOAOB, TEKTOHHYECKHEe HapylleHNs, pacnoJoXeHHe cTa-
PbIX H NeHCTBYIOIWMX FOPHLIX BHPaboOTOK, YCTbeB CYIWECTBYIOMHX CTBO-
JNoB, WYp®doB, WTOJEH, CKBAaXHH M T, M.

3.5. (1.10.) Ilpn onpejefeHus NOJIOXKEHHS NJOLWLAAKH CTPOHTENb-
CcTBa Heo6XojMMO YuHTBIBaThH pexoMeugauuu nn. 3.5.—3.8 u pasp. 2
Hactosimero PykosoacTaa.

IMnomaaku cTpouTeNbCTBA N0 BO3MOXHOCTH Heo6XoauMo pacnoJa-
rath BHe 30H BO3MOMHLIX NPOBaJOB OT NMOA3EMHKX FOPHBIX BrpaloToK,
KapCTOBHIX BOPOHOK M OMNOJI3HEBH X YUYaCTKOB; NPH 3TOM yKas3aHHLIE fB-
JIEHH S HAJO YBA3bIBATL C MPOTHO3HPYEMbIMA AedopMaunamyu 3emuofl mno-
BEpXHOCTH.

3.6. HeGnaronpuaATHBLIMK C TOUKH 3PeHU S MOABJEHHA LOTNOJAHHTENb.
HEIX YyCHJHII B KOHCTPYKUHSX NojgpabGaThiBaeMblX 34aHHI M COOPYXKeHHH
ABJSAIOTCS NJOWAAKH CTPOUTENBCTBA CO CKaJbHBIMH, KpynHO-06/10M0Y-
HbLIMH, MJAOTHLIMH FJIHHUCTHIMKM FDYHTaMHK C BLICOKHMH WJH MOBHILUEHH bl
MU KeCTKOCTHLIMU cBoHcTBaMHu. [IpH BHGOpe NOLaJ0K € TOYKH 3peHust
MHEeHePHO-TeONOTHYECKHX YCJIOBHA TNpeanouTenue cjeayeT OTAaBaTh
yuacTkaM c¢ Gosee cnabbIMK FPYHTaMH B OCHOBaHMH 31aHUH M COOpPYKe-
HUH, ecJIM OHH 06J1aJlal0T JOCTATOUHOH Hecymled cnocoGHOCThIO.

3.7. Ilpu oueHKe I'MAPOTEOJOTHYECKHX YCJAOBHH MIOIIAJ0K CTPO-
HTeNIbCTBA Ha MojpabaTbiBaeMEIX TEPPHUTOPHAX CJAEAYeT UMeTb B BHAY,
4YTO Y4acCTKH C BBICOKHM YPOBHEM FDYHTOBHIX BOJ, HaJlM4yHeM PEeK, BOXO-
€MOB sIBJIAIOTCA HeOJarONpUATHLIMH AJIA 3aCTPOHKH, Tak Kak npH oce-
Januy 3eMHOM NMOBEPXHOCTH CYIECTBYIOIHM OTHOCHTENbHO Hee YPOBEHD
BOJN MOMET MOBBICHTHCH, YTO MOKET NMPUBECTH K 32TONJEHHIO 3XaHUH H
NMOA3EMHBIX COODYKeHUH, TpaHwedl M CaHMTAPHO-TeXHUYECKHX KOMMY-
Hukanui. [losbiilenne ypoBHS BOA OTHOCHTENbLHO 3eMHOIl MOBEPXHOCTH
MOMeT NPUBECTH TaKKe K 3a60J1aYMBaHHI0 NoJpabOTaHHOrO y4acTKa HJH
aKTHBH3alHK ONOJI3HEBLIX siBfeHuil. CleayeT TakXe HMeTb B BHAY, YTO
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BBI3BAHHOE TOPHLIMH BhIpaloTKaMu MK JedopMALMUSIMHU TOPHBIX NOPOX
C NOAIBJEHHEM TPelmUH NMOHHKEeHHe YPOBHS TPYHTOBBIX BOJ MOXET Mpu-
BECTH K JOMOJHHTENBHOMY YNJOTHEHHUIO TPYHTOB OCHOBAHMH M JOMNOJ-
HUTENbHON OCanke 3JaHHI H COOpYIKeHNMH.

3.8. Tlpu oneHke rHAPOJNOrHYECKHX YCAOBUH NJIOIMAAOK CTPOUTRIMb-
CTBa HeoOXOZMMO TaK¥Ke YUUTRIBATb BO3MOXKHOE U3MEHEHHE PeXXHMa U Ha-
NpaBJeHHs CTOKA NMOBEPXHOCTHBIX M JIHBHEBLIX. BOX npu AeopMauusAX
3eMHOJi TOBEPXHOCTH, TaK KaK 9TH AaHHHeE HeoOX0AUMbI AN NPOEKTHPO-
BaHHS JOpOr, KaHaJ0B, TMAPOTEXHHYECKUX M BOAONPOMYCKHHIX COOpY-
:keuuit. IlpoexTHpoBaHMe M CTPOMTENBCTBO HA TAKHX TEPPHTOPHUAX He-
06X0A1MO BECTH C YUETOM BOLO3AIUHUTHLIX MEPONIPUATHH.

3.9. Ha okoHyaTtenbHoO#l cTafMu NMPOEKTHPOBAHUS M BhIGOpa mJIO-
ManoK 3acTpoiiky Heo6XOAUMO NPOU3BOAHUTL TEXHHKO-3KOHOMHYECKHE
pacueTel ¥ cpaBHEHHA BAPHUAHTOB PACHONOKEHHA 3AaHUN H COOPYIKEeHH I
Ha IVIOMlaJKaX C Pa3HbIMH UHIKEHEPHO- W TMAPOTeoJOrHUecKHMH YCJo-
BHAMH C LeJbI0 BIGOpa HaHOOJEee 3KOHOMUYHEIX U LeJecoobpasHblX pe-
weHu .

3.10. Ha BrGpaHHbIX X COTIACOBAHHBIX MJIOLIAAKAaX NPOU3BOAATCS
TilaTeabHble 00UIME ¥ AOLOJAHH TN bHbIE HHIKEHEDHO-Te0J0THYeCKHR H3biC-
KaHUA M MCCAeNOBAHHA (PUINKO-MeXaHUYECKHX CBOHCTB IDYHTOB B CO-
OTBETCTBHH C NMporpamMmoi, ykasaHHolt B n. 3.2 u TpeGoBaHUAMU IJaB
CHuIl 2.02.01-83, 11-9-78, 11-8-78.

3.11. Dusuko-MexaHHUYeCKHe XapaKTePHCTHKHM I'DYHTOB, A/ KOTO-
PHIX B COOTBeTCTBHHM ¢ TpeGoBaHusaMu riasni CHull 2.02.01-83 Heobxo-
AHM yYeT UX peoJIoOTHUYeCKMX CBONCTB, C/ASAYeT ONpeesifiTh B COOTBET-
crBun ¢ npua. 2 CHull 11-8-78 u pekoMenjanusiMyu npuJ. 2 HaCTOSIErO
PykosogcTsa. Ilpn 2TOM conpoTHB/IECHHE TPYHTOB CXKAaTHIO H CABHTY
clleyeT ONpeAesATL NPH HMX Pas/HYHONR BJAXKHOCTH, €CAM N0 AAHHBIM
HH3KEeHEePHO-Fe0JOrHUeCKOT0 U TMAPOre0/IOTHYECKOro NPOTHO3HPOBAHUSA
OXKHAAETCA M3MeHEHMe YPOBHA TIDYHTOBHIX BOA H BJAMHOCTH T'PYHTOB.

4. MPAHILUTIBI NMPOEKTHUPOBAHUA
3NAHHN W COOPY)XEHUM, BO3BOJAUMDIX
HA NOJPABATBLIBAEMBIX TEPPUTOPUAX

OB UE NPHUHIEUNL! RPOEKTUPOBAHUA

4.1. TlpoekTpoBaHHe 31aHHk AN CTPOUTENLCTBA Ha MOAPaGaThIBa-
€MbiX TepPHUTOPUAX JOJIIKHO OCYINECTBASTLCA C cobaioaenueM tpeGopa-
Huil KaK o0llecTPOUTENBHBIX, TAK H CllelUaJbHbBIX, 00YCAOBICHHBIX OCO-
6eHHOCTAMH CTPOMTEJNbCTBA B STUX YCJAOBUSIX ¥ NPUBEJEHHLIX B rJjaBe
CHuIl 11-8-78, Uucrpykuun PCH 227-81, PykoBoacTee no npoexTupo-
BaHMIO KOHCTPYKUMI NaHEJbHBIX XMUJBIX 3ZaHHH A/ 0cOGLIX TPYHTOBHIX
ycaoBu#l, a TaKxkKe B HacTosiieM pa3jete PykoBojcTBa.

4.2. K npoexTy 31aHus U COODYXKEHUS, BO3BOJUMOI0 Ha NOAPaGaThi-
BaeMBIX TEDPHTOPUAX, NPHJAaraeTcs NacnopT no NpUBeJEHHOR HIXKe dop-
me (Taba. 4)

4.3. dansa obecneueHns NPOUHOCTH, YCTOMYHUBOCTH M 2KCIIIyATAUM-
OHHOM HAJeXHOCTH 3XaHUMA, NPOSKTHPYEMbIX I/ CTPOUTENLCTBA Ha NOJA-
pabaThiBaeMblX TEPPHTOPUSIX, B NPOEKTAX ZOJMHLI NpeAycMaTPHBATbCS
MeponpusaTHA (CneudasbHas HHIKEHepHasi MOJArOTOBKA IVIOMAJXKH, KOH-
CTPYKTHBHbIE ¥ TOPHble MEPH 3aIUTH, MEPONPUATHSA 110 BLIDABHUBAHUIO
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TaGauuwa 4

dopma

NMACIIOPT
I.

(Hausenosanue NRPoOeKTHOL 0P2GHU3ALUU U €@ NPURAGAeHHOCTD)
2. 3akasuuk # mudp obGbekTa

3. HaumMeHoBaHHe 06BeKTa

4. Top crpoutesncTBa

5. KoncTpykTHBHAaA cxeMa 3/aHHA HJH COOPYIKEHHS, STaXKHOCTh, MJO-
WaAb, AJMUHA, KOJAWYECTBO H JAMHA OTCEKOB, mar aAedOpPMaBUOHHKEX
1IBOB

6. BesimanHa Harpy3ok Ha (yHZaMeHT 3JlaHHE H COOpYXeHHHt ¢ y4eTOM
NOCTOAHHBIX M BPeMEHHLIX Harpysok

7. Tlpenenbnnie snavenns M u Q pas 31aHHA, COOPYKEHUS

8. TI'opHo-reodorudeckne ycJaoBHA

{yzo0n nadenun naacrose,

TeKTOHUKG, HOAUYUE CTAapulx 20pHbLLX B0:pabOTOK, 2aybuna, namewaemvle CPOR

nodpaborku, geaununa deopuayuu 3emuotlt nogepxrocTu na Gauscaduiue

20 ser © Ha 8eCo CPOK cayxcGur wiaxToL)
9. Pu3nuKO-MeXaHHUECKHE XaPaKTePHCTHKM FPYHTOB OCHOBaHHSA

10. CrpouTesbnbie Mephl 3aMIHUTH!

(KOMNAGKC KOHCTPYKTUBHBIX

sMeponpusTuit)

11.

(nposedenue UHCTPYMEHTAALALLX HaBAI00eHUL 3a deopmayuanu

8 nepucd nodpaborku 30anull 8 paloHax ¢ TEKTOHULECKUMI HAPYULeHUAMU,

CTapLIsy 2ZOPHBIMU BblpabOTKaMU, npu nodpaboTke Kpyronadarwiux niacroe)

12,

(Oannsie 0 npedycHMOTPEHH6IX Mepax 3aujure:, OCYWecTasnemeiX 8 nepuod

sKcnayarayuu, ykazarus o cnocobax Bsipaenusanus 30anuli w coopyrtenusd,

@03MOILHOCTY 1 npedenvt Pe2yAuposorus wWaxr augTos,

nepecTanoarn HANpaeARouiLx, Ymeroulenue 206apuros & T. n.)

INpumeuanne. Ilyakrw 11, 12 3anoansAioTcs nocje OKOHYAHHA
CTpOMTENbCTBA CaAYyX6GaMH HaGMOAeHHsA U BHIPAaBHHBaHUS 3AaHHM,

[naBHbIA apXHTEKTOP (MHIXKeHep) MpoeKTa
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3RaHMA WM ero yacreit), oGecneuuBalomHe HOPMANBHYIO IKCIVIyaTalUIo
3RaHUA M COOPYIKeHHH B mepuoA AedopMauuil OCHOBAHHS, a TaKie moc-
Jle UX 3aBeplieHus.

4.4. BrinoJHeHMEe CTPOMTEJbHEIX H FOPHBIX Mep 3aWuTH B 06béMe,
npelyCcMOTPEHHOM HODMaTHUBHbIMM TPeGOBaHHSIMH, He HCKJIOYaeT BO3-
MGKHOCTH IIOSIBJEHHMS B HeCYILIMX M OrpaXAaioNX KOHCTPYKIHUSIX RO-
NyCKaeMbX o YCJAOBHAM 3KCIyaTauun fedopManuit u TpeuluH, ycTpa-
HAeMbIX NPH NpoBeJAEeHHH PEMOHTA MocJe NMoAgpaboTKH.

4.5. Ha TeppuTOpusX, NMOA KOTOPHIMH MNpeAyCMaTpHBAIOTCS IOA-
3eMHble TOpHble pa3paGoTKH, MOTYT BO3BOAUTHCSA XKHJIbIC, OOIIeCTBEHHbIS
H MpOMBIUUIEHHbIE 31aHUSA KapKacHoOH, 6ecKapkacHOi M cMemaHHON KOH-
CTPYKTHBHOM CHCTEMBI.

BeckapkacHrle 3JaHHA NPOEKTHPYIOTCS B KHPNHYHOM, KPYMHO-
GaouHOoM, KPYIHONAHEJNbHOM, & TaKKe KOMOMHHPOBaHHOM IaHEJBHO-
6109HOM BapuaHTaX.

B cayuyae Heo6XOAUMOCTH YCTPO#ACTEA B 3JaHHAX NMoMelueHH i obue-
CTBEHHOTO Ha3HaYeHM N OeCKapKacHYI0 KOHCTPYKTHBHYIO CHCTEMY B mep-
BBIX 3TaaxX JONYCKaeTcsl 3aMEHHTb Ha KapKacHYlo (CMerlaHHast KOHCT-
pyktuBHas cuctema). [lpu sToM cienyeT NPoU3BOAUTE KOHTPOJIbHAIH pac-
4eT, a MP¥ HeoGXOAMMOCTH KOPPEKTHPOBKY BCEro NpPOeKTa.

BpiGop TexHumYecKUX pellieHHHi B NMpoeKTaX 3JaHuil HOJMKEH OCY-
MEeCTBJAATLCA HA OCHOBE TeXHUKO-SKOHOMHYECKOTO aHaJM3a Pa3HUHBIX
BapUaHTOB B 3aBHCHMOCTH OT BeJUUHHB M XapakTepa OXHAaeMbIX Je-
dopmanuit 3emMHofi MOBepXHOCTH, PH3NKO-MEXaHUYECKNX XaPAKTEPHCTHK
TPYHTOB OCHOBaHHS, KOHCTPYKTHBHBIX OCOGeHHOCTeA NPOEKTHpPYeMEIX
3jauu.

4.6. Ilpn paspaGoTke THNOBEIX MPOEKTOB 3JAaHHM# A7 noapabaThl-
BaeMbiX TeppPUTOpHU it HeOGXOAHMO CTPEMHTBCH K MaKCHMaJabHOl YHHHKa-
I{Y NMPOEKTOB C LEJbIO UX NPHMEHEHHUS /A CTPOMTEJNbCTBA B Pasnuu-
HBbIX I'PYHTOBEIX U F'OPHO-T€OJIOFMYECKHX YCAOBHAX.

YHuOUKaNUIO CIedyeT OCYLIECTBAATh NPeHMYILeCTBEHHO 32 CYeT Ba-
PHAHTHOIO NPOEKTHPOBAaHUA (GYHIaMEHTHO-NMOABAJBHOH YacTH.

YuuduruposaHHble THNOBbIE NPOEKTH 3JaHUR ROJKHBI NpeAycMart-
pHBaTL oOmue OOGDBEMHO-NJIAHUPOBOHHBIE H KOHCTPYKTHBHLIE pelleHUs
HagseMmHo# YacTH. KOHCTpYKTHBHBE pelUeHHS NOA3EMHOR 9acTH 3xaHuit
JOJIXHBI pa3dpabaTthiBaThc B HECKOJbKUX BapHaHTaX, NPHMEHHUTEJbHO
K pa3/iM4HbIM YCJOBHAM CTPOMTENBCTBA C MAKCHMMaJbHO BOSMOXKHEIM HMC-
NOIb30BAHHEM NPHHSTOM HOMEHKJATYpPhl OCBOGHHBIX NPOH3BOJACTBOM
C¢GOpHbIX 2JEMEHTOB.

4.7. KoHcTpyKIUH 31aHuit AN 0COGBIX FOPHO-TEOJOTHYECKHX YeJs0-
BUH JOJIXKHBL NPOEKTHPOBATHCA € YYeTOM MaKCHMAaJbHOrO HCIOJNH30Ba-
HUA (GOPMOBOYHOrO H TEXHONOTHYECKOTO OGOPYNOBaHHA, NPUMEHAEMOTO
Ha 3aBOJAX JVis MPOU3BOACTBA M3JeNUH ANA OGEIYHLIX 'PYHTOBEIX ycJI0-
BHI.

4.8. Tlpu cTpOHTENLCTBE HA TePPUTOPHAX C BHPAGOTAHHLIMH YTOJb-
HbIMH IVIACTaMM M 3aKOHYEHHBIM MPOLECCOM CABHIKEHHS 3eMHOH MOBepX-
HOCTH paapellaeTcsi BOSBOAMTH 3JaHUsl MO MpOeKTaM, pa3paboTaHHEIM
Jas O6bIYHEIX TPYHTOBLIX YCAOBHH.

OCHOBHBIE PACYHETHBLIE TPEBOBAHUSA
4.9. Ilpu pacgere 3nanuii Ha Bo3jelcTBUA OT HOAPaGOTKH B Kaye-

CTBe MCXOAHMIX AAHHRIX NpHHHUMAlOTCH AedOopMAUMH 3eMHON NOBEpXHO-
cTi B palioHe pacnoJioxenus o6beKTa,
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Pacuer pedopmauuit semnoit nosepxHoctu (oceaanue, KpHBU3HA,
ropusoHTanbHuie aefopManuy, HAKJIOH, YCTYN W T. H.) MPOM3BOAHTCA
FOPHLIMM MH)XeHepaMH-MapKulelijepaMH 10 MeTOAMKe, H3JOMKEHHON B
y. | u pasa. 8 u. Il nacrosmero PykosoxacTaa.

4.10. (5.3—5.5). BoamoxHoe coweraHne Bo3jeficTBUAl HasHayaeT-
ca ¢ yuetoM TpeGoBanuit raas CHull 11-6-74 u 11-8-78.

Ipu pacuere KoHcTpyRunit  ocHoBanu#l Ha ocobule coueTaHus, cO-
cTOfiHe M3 MOCTOAHHBIX AJHTENbHBIX, BO3MOMHBIX KPaTKOBPEMEeHHHIX
1 ocoGoil Harpysxu ot BosgelicTBHA AedopMauuil 3eMHOH MOBepXHOCTH
B pa#ioHaX BJAMAHHMA TOPHbIX BHPAGOTOK pacHeTHbie BEJHUYHHB KpaTKO-
BPEMEHHHX HarPy30K HJH COOTBETCTBYIOMMUX UM YCHJHH JOJNIKHBL yMHO-
®aTbc Ha KoapduumeHT couetanus ne =0,8. Ilpu stom ocoban Ha-
rpy3ka RoJI)KHAa NPHHUMaTbes Ge3 CHY XeHHd.

4.11, (5.1). PacueroM no npefeJbHOMY COCTOAHHIO NepBOH rpym-
Nbl He 06X0AHMO NPOBepAThL B MEPHOA CTPOHTENBCTBA U PACYETHOTO CPO-
Ka 9KCNyaTauuy 34auus;

KOHCTPYKUMM 3[4aHUS U UX CTHIKOBHE COEJHHEHHS AJS NPEAOTBpa-
HIeHUs paspylleHui;

3gaHHe B UeJioM AJiA NpeACTBpallleHUs HERONYCTMMOrO KpeHa U ocC-
HOBaHue 3LaHUA AJA NPeAOTBPAIIEHUS NOTepH ero Hecyuueil cnoco6GHO-
CTH M OTPaHNYEHHS PA3BUTHA HEINONYCTHMBIX MJIaCTHYeCKHX Aedopma-
uuii.

PacueToM no npejeibHLIM COCTOSIHUSIM BTOPOH FPYNNLl JOMXKHbL GHTh
NpOBEpPEHDI:

‘TIaHe M MepPeKPLITUI K CBSA3U MEXKAY HHUMM Ha YCHJIHSA, BO3HHKalOUlUe
B NJOCKOCTH NEePEKPHLITHH, [Jisi INpeAOTBpaIleHHA HeZONYCTHUMHIX ne-
peMelleHn#;

CTeHb! 3J1aHWA AJf OrpaHHUYEHHs PACKPLITUA TpewinH ¥ B3aHMHRX
cMelileHn it naxenef.

4.12(5.7). Bribop pacueTHOH cXeMbl 3XaHHS ROJXKeH NPOU3BOJHTLCH
C y4eToM 0COGEHHOCTEH KOHCTPYKTHBHO-MJaHHPOBOYHOrO pellieHUs 3[a-
HU#, XapakTepa M BeJMYHH pacueTHHIX gedopmaumit ocHOBaHus, cTeme-
HU TOYHOCTH HCXOIHBIX JaHHLIX, TpeGyeMoll TOUHOCTH pacyeTa, BO3MOXK-
HocTelt ucnoabsoBanust IBM,

PacueTtHble cXeMbl 31aHUA U COOPYIKEHHH MOTYT NPUHHMAaTbCH B BH-
Jle CTepXKHEBBIX CHCTEM C ANCKPETHbIMH CBA3sAMH (62/104Hble, MepeKpecT-
Hble, paMHble, peuleTuaThle) — YIpPOUIEHHAs pacyeTHas cXema; TO e,
C HenpepoBHbIMK CBSA3SIMH (BEpTUKAJbHLHIR U FOPH3OHTaJbHEIA cocTaB-
Ho#t CTep)KEHb); NAATHRIX U TIJAaCTHHYATO-CTEPKHEBBIX CHCTEM; COCTAB-
HBIX BepTHKaJbHbIX M TOPH3OHTaJNbHEIX NPH3MaTHYeCKHX o0GoJoueK;
KOMOMHUPOBaHHLIX CHCTEM.— YTOUHeHHAA pacyeTHas cXeMa.

XapaxkTepuCTHKH BHIOB M 06JacTH NPUMEHEHHMJ PacHUETHHIX CXeM
npuBejeHbl B ¢<PyKOBOACTBE 1O NPOEKTHPOBAHHIO KOHCTPYKUUM NMaHe b-
HBIX KWJBIX 34aHUil A15 0COGBIX TPYHTOBHX ycaoBHits (M.: Crpofinanar,
1982).

4.13. (5.12). Pacuet 3jaHHil M COOpYXeHUH no ynpolienHolt pac-
ueTHOMH cXeMe B BHUJe GaJIOUHBIX KOHCTPYKUHH AN GeckapKacHBIX HaA
PaAMHBIX — IJIS1 KApKacHBIX 31aHHH BuiOJHseTcH B oflleM cayyae €
nepeMeHHbIMU NO JJ1MHE U BO BpeMeHH XECTKOCTHBLIMH XapaKTepHCTHKAa-
MH KOHCTPYKUMM M OCHOBAHHS (KO3(PdHUUEHT MKECTKOCTH); NPH HeobXo-
JMMOCTH CcAeAYyeT YUYHTHBaTh (H3HUECKYIO, KOHCTPYKTHBHYIO M reoMeT-
pUUeCKyo He."[HHGl?iHOCTb, noJiayyeCcTb MaTepuaJOB KOHCTPYKIUMH H OC-
HoBanuf. Pacuer 6a/oYHBIX M pAMHHIX KOHCTDYKUHH peKoMenayercs
BLIMOMHATL YHCJIEHHBIMH MeTORaMHM ¢ HCHNOJb30BAHHEM COOTBETCTBYIO-
HHX MHCTPYKTHBHBIX MaTepHaJsoB.
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OCHOBHBIE KOHCTPYKTUBHBIE TPEBOBAHMUSA

4.29. (5.17). 3maHHA ¥ COOpYXKeHUN AAS CTPOHTENbCTBA Ha NMOA-
pabaThiBaeMblX TEPPHUTOPUSIX MOTYT MPOEKTHPOBATbCS IO MeCTKOMH,
HONAaTAUBOA WJAH KOMOMHUPOBAaHHOH KOHCTPYKTHBHBIM CXeMaM.

JKecTkasi KOHCTPYKTHBHASL CXeMa 3AaHUS OCYUIECTBJASETCS IyTeM
06BeANHEHH S HECYLMX JEMEHTOB B €AKHYIO IPOCTPAHCTBEHHO-KECTKYIO
cucremy. [Ipu 3TOM Hecyliue 3JMeMeHTbl 3JaHUA, HX COGAMHEHUS H COM-
pAMeHUs] HOJIKHBL ObITb PAcCYHTAHbl HAa AOMOJHHTENbLHLIE YCHAUS, Bble
3BaHHbLIE HEPAaBHOMEPHBIMU OCaJKaMH OCHOBAHHSA B OGLIYHBIX YCJIOBMSAX,
a TaKXe HEepaBHOMEPHLIMH OCeJAHHMAMM M TODH3OHTAJRBHBIMM AedopMma-
OHAMH 3eMHO# MOBEPXHOCTH NPHU FOPHBIX NMogpaboTKax.

4.30. (5.15). OcHOBHOH KOHCTPYKTHBHOH Mepod 3aliUTH 3LaHUM
OT HEPABHOMEPHBIX OC2A0K M FOPU30HTAJBHLIX CMEIeHHI OCHOBAaHHSA
ABJAAECTCS pa3pe3dka €ro Ha 3aMKHYTbI€ NMPpAMOYTroJIbHbIe OTCeKH MNole-
peuHbIMH JedopMauMOHHEMuU wBamu. JedopMauyOHHBIE WBHI JOJIKHLI
pacnoaarathCs Ha TpaHHUaxX MIAAHUPOBOYHBIX CEKI.[Hﬁ.

JornonuutenbHofl KOHCTPYKTHBHOM Mepoil B c/1yuae HeoGXOANMOCTH
ABJACTCA yCUJeHue KOHCTPYKU.Hﬂ 3aMKHYTBIX OTCEKOB B COOTBETCTBUH C
pacueTom.

4.31. (5.17). Ilpu npoekTHpOBaHUU MO XKEeCTKOH KOHCTPYKTHBHOI
cXeme KpoMe pa3pe3KH HA OTCEKH peKOMeHAYeTcsl IIPHMEHeHHe clAefylo-
WU X Mep 3alUTH:

YCHJIeHHe OTAENbHBIX JeMEHTOB HeCyWUX KOHCTPYKUHI M cBsideft
MeXAY HUMH;

o0beMHeHHe HeCYIIMX KOHCTPYKLH# B JKeCTKHe NPOCTPAHCTBEH-
Hble CHCTEMBI;

YCTpORCTBO (YHAAMEHTHBIX M MO3TAXHLIX XKeJe300eTOHHLIX MNOs-
CoB — jJis1 GeckapKacHHIX 11 CBA3eH-pacNopoK — AJA KapKaCHbIX 3Ja-
HAH;

yCTpOHCTBO DYHAAMEHTOB B BHJe CMJAOLIHBIX XeJie306eTOHHLIX TJINT,
nepekpecTHbX 06aJjok, 06alOK-CTEHOK, (QyHAaMEeHTHBIX CBSI3ed-pac-
MOpPOK U T. M.

4.32.(5.17). Ilpu npoeKTHPOBAHHH MO NMOAATINBLIM KOHCTPYKTHB-
HbIM CXeMaM DEKOMEHAYeTCA KpoMe paspe3kd Ha OTCEKH IIpHMEHeHHe
CAeAYIOMKUX 3aUIHTHLIX MEpPONPHSITHH:

yCTpoHCTBO B (PyHJaMEHTHOM 4acTH 3JaHWUM FOPU3OHTAJNLHOTO HIBA
CKOJIbXKEHHU A,

BBejJeHHe LIAPHHPHBIX W NMOAATIAHBBEIX CONPSHMEHUN MEXIY 3JeMeH-
TaMH HEeCYWHX ¥ OTPaAAIOUHX KOHCTPYKIHMH;

CHHUIKEHHE JKECTKOCTH HeCyIUX KOHCTPYKIUi;

BBeJleHHe I'MOKHMX BCTABOK M KOMIIEHCAIIMOHHBIX yeTpo#cTs.

4.33. Ilpy NpOEKTHPOBAHHUH MO KOMGHHMPOBAHHON KOHCTPYKTHB-
HOH cXeMe MOTYT NPHUMEHAThCA COYETAHMS Mep 3aLUTH, PEKOMeHIye-
MBIX JNIS1 KEeCTKOH M MoJaTiuBoOi cXeM.

Ilpu atoM pasiuyHbie MEPONPUATHS MOCYT NPUMEHATHCA AJAS MOA-
3eMHOMU M HaJ3eMHON yacTel 3aHui, AJS UX NPOROJIbLHBIX M MONEPeYHbIX
KOHCTpYKUM#, NPU 3alluTe OT FOPU3OHTAJNBHLIX U BEPTHKAJbHLIX Jedop-
MalUuil OCHOBaHHSA.

4.34. MeponpuATHA, CHUIKaOWHe HebGJAaronpHATHoe BO3jaeficTBUE
Aedopmaurii 3eMHO MOBEPXHOCTH HAa PyHAAMEHTBl W KOHCTPYKUHUH 37a-
Hu#, JOJKHBI TPEAYCMATPUBATHCS B NpPOEKTaX 3XAaHUH M COOpYMeHHA
B cooTBeTCTBHM ¢ TpeGoBaHusiMu CHuIT 2.02.01-83.
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4.35. [Ina xaxjpoil ANuHE OTCeKa B THMOBOM HJIH MOBTOPHO NMpuMe-
HAEMOM NpoekTe Heo6X0[uMO YCTAHOBHTb Ha OCHOBAHMU pacdeToB OG-
JIaCTb BO3MOXKHOI'O NPHMEHEHHS B 3aBHCHMOCTH OT pacyeTHLIX XapaKTe-
PHCTHK TDYHTOB, BeJHYHH NpPOrHO3UpYeMHX AedopManuil (BepTHKAMbe
HEIX ¥ FOPU3OHTAJBHBLIX) OCHOBAHHS, 0cOGeHHOCTEH NPUHATOrO apXHTEK-
TYPHO-TJIAaHHPOBOYHOIG peMIeHHT M 3TAXMHOCTH 3RaHMA.

JAnvHy pAAOBEIX M TOPLUEBHX ceKuMil B THIOBHX NPOEKTAaX peKOMEH-
AyeTrcH MPUHHHMATh 10 BO3MOKHOCTU OII,HHaKOBOﬁ. B cjydae ecliy QTCe-
Kd OXHOTO THNA 3JaHUA GYRYT MMeTb Pa3jHYHYIO MPOTSIKEHHOCTb, 06-
JacTb NMPUMEHEHHA TaKoro NMPoeKTa JOJIKHA ONpPeAeNAThCA NO OTCEKY,
KMelolleMy RanGoabluyo NJIHHY.

HasnayaeMas januHAa OTCeKoB JA0JI2KHa COOTBETCTBOBaTb TpeboBa-
UM yHuuKanuu koHcTpykumi. TunoBol npoekT safaHusA ROJiMKeH CO-
AepxaTh CBeleHNHs 0 RONYCTHMOH 06acTy ero NpHMeHEeRHs NPH pasfaug-
HHIX BapHMaHTax GJOKMPOBKH,

4.36. BricoTy spanuit B npeleslaXx OTCEKa peKoMeHiyeTcf NpPHHYU-
MaTh OfMHAKOBOH. B MecTax u3MeHeHHs 3TaXKHOCTH 3AaHMS HeoOXojn-
MO YyCTpoO#CTBO AeOpMalMOHHEIX IIBOB C pa3pe3Koil (yHAaMeHTOB.

Tlpn KoMnoHOBKe OTCEKa HecYUiHe CTeHb HeoGXOoAHMO pacnosarath,
KaK npaBHJ/IO, CHMMEeTPHYHO OTHOCHTENLHO NPOROJBbHOMA M nonepeuHoi
oceil 3xanuit u obecneynBaTh N0 BO3MOMXHOCTH OTHOCHTEJILHO PaBHOMED=
HOe pacnpeseicHue XKecTKocTeH NO AJIMHE U WIMPHUHE OTCEKa, NPOCTEH-
KH U npoeMH — NPHUHMMATh OJHHAKOBHIX Pa3MepoB, pacnpejgenss HX
paBHOMePHO o JJIMHe H BhicoTE oTceKa. [TonepeyHknie cCTeHH PEKOMEHAY-
€TCH MPOEKTUPOBATh CKBO3HHMH Ha BCIO IHPHHY 3AaHus. B ciydae ecan
110 NJIAHHPOBOYHEIM TPeGOBaHHSAM HapylllaeTcsl CKBO3HOE pachoJioXeHHe
nonepeyHLX CTeH, Heo6XOAMMO NpelycMaTpUBaThb YCTPOHCTBO HMX CBSI-
3eil ¢ BHyTpeHHe#l NpoROJIbHOWM CTeHOM, KoTOphie AOJIKHE OGecneyHTh
COBMECTHYIO pafoTy NpOJOJbLHBIX ¥ CMEIEHHLX MOMEepevYHHX CTeH Kax
elVHON NMepeKpecTHOM CHCTEMH.

4.37. TlonBaJiel ¥ NOANOJILS PACNONAraloT, KaK Npasuio, Noa bcel
WI0MAaAkI0 OTceKa Ha ofHoM ypoBHe. OTCTyn/IeHHe OT 2TOr0 TpeGoBaHNA
B K2XJOM OTIe/IbHOM caydae J0JXHO ObiTh 0GOCHOBAHO pacyeToM, NoA-
TBEPXKAAOIMUM 3SKOHOMHYECKYIO ¥ TeXHHYECKYI0 Lejecoo6pa3HoOCTb
NPHHATOrO peuleHus.

4.38 (5.24). Ilpu npoexTHpoBaHMM 3Jauuit AAsl CTPOMTENLCTBA Ha
nonpabaThlBaeMblX TEDPUTOPHAX ocofoe BHUMAHHE AOJIKHO YIEJSThCH
MepaM 3allUTH MOA3eMHLIX KOHCTPYKUMH OT AefICTBHA rOpH3OHTAJIbHEIX
NOABYYKEK I'PYHTOBOTO OCHOBaHHUS.

KpoMe paspe3kH 3faHus Ha 3aMKHYTHle OTCEKM B KadecTBe KOHCT-
PYKTHBHOH Meph! 3allHTbl, CHHXKAIOIWLEN JONOJHUTENbHBIE YCHJHA OT
BO3/leCTBHS FOPH3OHTaNbHHX AeopMaluii OCHOBaHHS, PEeKOMeHIyeT-
CAl TIpeiycMaTpRBaTb YCTPONCTBO TOPH3OHTAJbLHOTO INBA CKOJBMEHHS,
pasgensioulero Haa3eMHy10o ¥ (PyHIaMEHTHYIO YacTH 3AaHus.

Ipu 370M O KOHTYDY BCeX HecyUX cTeH 34aHMA HaX WIBOM CKOJb-
XKEHHS, a NPH HeoGXOAUMOCTH 110 BepXY CTeH NoABaJa NMpeaycMaTpuBa-
eTcsl HenpephiBHLIA noscC.

4.39 (5.24). T'ny6uHa 3a/M0XeHUA GYyHAAMEHTOB HasHavaeTcs MH-
HUMa/NbHO BO3MOXHON B COOTBETCTBHMHM ¢ TtpeGoBanmsamu raassl CHull
2.02.01-83. Ilpu 3TOoM HeOGXOXMMO CTPEMHUTBCH K YMEHBLIUGHMIO KOHTaK-
Ta G0KOBBIX NoBepxHOCTeR (YHAAMEHTOB C T'PYHTOM.

Hapyxneie BepTHKaMbHEE NJIOCKACTH MOA3EMHON YacTH 3LaHUST He-
0o0X0aMMO 3alMINATE OT AeHCTBHA TOPHAOHTANbHLIX AedopMauuit mpm
CABHXKEHUM TPYHTA B HaNpaBJIEHHM, NEPOEHAMKYJASPHOM K BepTHKAJb-
HbIM NMJOCKOCTAM MOA3EMHOR wacTH 3aanusa. Ecam noppaGorka 3ganuft
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Tabauua 5

3HaueHue YAEABHOro CHenJeHus
TaoTHoCTb MaTtepuan H Ko9hpPHINEHT 3aCHITIOR
3aChINKH 3aCHINKH
cs, MIla | #eto mpe
Puixnasn Ilecok cyranaHox 0,01—0,02 0,2—0,4
Cyraunok 0,02—0,03 0,15—0,2
Mnorrasn Tlecok 0,03—0,05 0,6—0,7
Cynecn 0,06—0,08 0,4—0,5
Cyrannox 0,09—1,1 0,3—0,4

WJAY COOPYIKeRHs npelrionaraetTca B nepunod Menee 10 jget mocJse ero cTpo-
UTEJbCTBA, ANIA FPYHTA 3aCHNKH NMa3yX JONYCKaeTCs NPUHHUMATL YMeHb-
WIeHHHE 3HAaYeHUA NPOYHOCTHHX H Ae(POPMAUMOHHEIX XapaKTePHCTHK,
KOTOPhLIE YCTAHABJMBAIOTCS H3LICKAaTeJNbCKOR opraHmsanuelr Ha OCHOBE
0606IEnN s HMEIOMErocs ONLITA HCCAEAOBAHNA TPYHTOB.

ITasyxn KoTa0BaHa 3acHNalOT TPYHTOM O6JajalomuM MaJbM CIem-
JleHneM M TPEeHHEM Ha KOHTaKTe C MOBEPXHOCTHIO (yHxaMeHTa. Pexo-
MeHJyeMble MaTepua/bl 3aCHNOK NMOMeHleHkl B Tabx. 5.

3anoxerue (YyHAAMEHTOB, KAK NpPaBHJO, NPUHEMAETCH B Npejeiax
oTceka Ha ofHoH oTMerke, IIpu HeoGXozmmMOCTH 3arayGjeHHA HacTH
¢ynzaMeHTOB Ha Pa3HHX OTMETKAX MOJ HUMH BHNOJHSETCS NOoA0eTOHKA
HIH NMOAGYTKa, KOTOPHE OTALIAKTCH OT HOAOWBH (JyHAAMEHTOB IIBOM
CKOJIbXKEeHHU .

IIpn cTponTenbCTBE HA OCHOBAHMAX, CJNOXKEHHLIX NPAaKTHYECKH He-
CXUMaeMbIMU T'PYHRTAMH, DEKOMEHAYeTCH YCTPOHCTBO NMOX QyHAaMeHTa-
MH TPYHTOBHIX NMOAYIIEK.

4.40 (5.19). ®ynaaMeHTH NPHMHBIKAIOUWMX YacTeil OTCEKOB JOJMKHEL
HMMeTb OJAMHAKOBOE 3arayGjeHne Ha NpPOTSIKEHWH He MeHee 1,5 M oT pe-
dopMannoHHOTO Ba U OGECNEYUBATh CAMOCTOSITENLHOCTL NepeMelneHn
noneﬁeqﬂux cTeH, 06pasyomux 3TH MBI,

9TOM cJydae (BYyHEAMEHTHHH MOAC OJKeH ycTpauBaThes B oaHol
IJIOCKOCTH Ha caMoil BRICOKOH OTMeTKe 3aJI0XKeHUsT DYHXAMEHTOB.

Huxe nosca xaaxka ¢pyHRaMEeHTOB MOXKeT BHIIOJHAThCST H3 GeTOH-

HBEIX 6JIOKOB,

4.41. Tlpn peskoM maMeHeHHMM peibeda CTPOHUTEABHOA IJIOMAAKH
BXOZb! H MOJL! 3TameHd COCEAHHX OTCEKOB B Npefenax SJaHust AonycKas
€TCcsl MPUHMMATh Ha Pa3HHX OTMETKaX.

4.42. Tlpu ycrpoitcTBe MecTHBIX 3arayGienuii HeoG6xomuMo obecmne-
YHTh.NPOUYHOCTD ¥ YCTOAUNBOCTh KOHCTPYKIMA B MecTe 3aray6ieHus oF
BJAHAHNA GOKOBOro KaBJECHHA FPYHTa DU TOPH3OHTAJLHOM ero nepeme-
HnieHHH.

4.43. Tlpu BHINOJNHEHUH CTeH MOA3EMHOM YaCcTH 3JaHUA H3 KPYNHLIX
GJIOKOB JOJIXKHA OHITh ofecrieueHa MepeBsisKa KJIAfAKU B KaXKAOM pSAY,
a TakKe BO BCeX yriax H II€pecedeHHsIX.

Paccrosanune Mex1y BepTHKAJABHEMYN WIBaMy QYHIAMeHTHOR KJIaxKa
H3 KPYMHHX GJOXOB B COCEAHHX FOPHU3OHTANbHHX PsIfax ROMXKHO GHITh

HEe MEeHee -é- UX BBICOTHI.

4.44. B cayuae, Koraa nporHosupyemme jgedopManuu OCHOBAHHS
BRI3BIBAIOT KDEeH 3[aHMs, npeBonnalomuii  gonmycruMeti mo CHull
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Puc. 8. O6ocoGaeHnan peryaupyemMas maxta audTta

a — obWuii BuA; 6 — BHA BepXHel WacTH; 8 — BRI HHXHell uactu; [ -— cTBOI

WwaxT; 2 — GyHaamMerRT maxThl; 3 — 0AUT4d NEepeXpLITUA BepxHero 3tama; 4 —

WapHHpHOe YCTPOHCTBO; & — HHINA JAJAS YCTAHOBKH JAOMKparta; 6 — dapkond;
7 — aaKJajgHble JAeTajln

2.02.01-83, Heo6XoAuMO NPEAYCMATPUBATL B NMPOEKTE MEPONPUATUA MO
JUKBURANWK KPeHa NpH NOMOLIM BHIPABHHBAIOIMHUX YCTPOHCTB MJIH HH-
MEeHEPHEIX MEepOnpHUsiThi.

4.45 (5.20). IUaxTe rpysonaccaxXupckuX JHHTOB JOJNIKHE IPOEKTH-
POBaTbCS € YUETOM HAKJOHOB, Bbi3biBaeMHIX AedopManusiMu 3eMHoli no-
Bep XHOCTH.

Tlpn npoexTrpoBanuu oGopyRoBaHHLX Au(TaMu 34aHull Ha NoApa-
GaThbIBAEMBIX TEPPHUTOPHSIX NOJNIKHBI NIPELyCMATPHBATHCA MEPOUPHUSITHS,
obGecneauBatomue Ge3apapuiinyio paboTy JAUGDTOB MIH BO3MOXKHOCTbL He-
TPYAOEMKOH DUXTOBKH NOJIOXKeHU S IUAXTH JAudTa.

4,46. Ognum n3 cmocoGoB PUXTOBKH ABJAETCS YCTPOHCTBO INAXTH
nudra, 060c06MeHHOR OT CMEXHEIX KOHCTPYKIMA 3XaHHA C BO3MOMKHO-
CThHIO PeryJIMPOBAHHSA €€ [IOJIOXKEHU A [10 BEDTHKAaAH, INpejCTaBJIeHHOE Ha
puc. 8, a.
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Jlaa oGocoGaeHuss wWaxThi B MeXAY3TaXHHIX NepeKpHITHAX NO ee
nepUMeTpy YCTpamBaeTCH 3a30p, pa3Mep KOTOPOro onpejensieTcss U8
pacueTa NporHo3npyemeix AedopMauuii NoBepXHOCTH 3eMJH 1O Benyn-
He OXMJaeMOTo KpeHa 3laHus.

CBf3b WaXTh ¢ KOHCTPYKUHUSAMH 3JaHHS5 OCYILIECTBASETCH B BepXHedl
H HUXKHeH ee YacCTH, a IPH HEOGXORUMOCTH AOMOJNHHTEAbLHLIMH CBA3SMHU
C MeXAYITaXKHHMH NePeKPHTHAMH.

HuxHas gacTs waxThl (puc. 8, 6) onupaercsa mMocpeAcTBOM IWIapHUP-
HOrO YCTpOMCTBa Ha (YHAaMeHT LIAXTH, IKECTKO CBA3aHHHIA ¢ (pyHAa-
MeHTOM 3Jianus. B KauecTse wapHHPHOro YCTPOHCTBA MOJKHO HCNOJIbAO-
BaTh pe3HHO-MeTaJIMYecKHEe CJAOHCTHE ONOpH, paspabotarmune Kues-
ckuM duananom Colosgopnpoexta H NpHUMeHseMble A5 aBTOJOPOKHALIX
MocToB. C/IoMCTHE ONMOpL! YCTaHABJAHBAIOTCA 1O YETHIPEM YrJaM IiaXThl.
Ilpu npoexTHpOBaHMM HeoGXOAHMO NPeAyCMOTPETb BO3IMOXKHOCTL 3aMe-
HB! CJIOHCTRIX OMOP, A Yero B ¢pyHAaMeHTe MaXTh YCTPOHTb RUIUN JAS
YCTaHOBKH AOMKDATOB.

Bepxusin wacTh maxTH (puc. 8, 6) coeaunsercs cucteMoit ¢papkon-
¢0B ¢ mepekphHTHEM BepXHero 3taxa afauus. Jlas kpenjenns dapkon-
¢0B B NepeKpHITUY BEPXHErO 3TaXa U B HAPYKHBIX CTEHKAaX IIaXThl He-
06X0AMMO NpeayCMOTPeTh 3aKJafHble HeTajdH C netaed.

Ilpyu Heo6X0AMMOCTH COEJHHEHHS WAXTH C MEXAYS3TaXKHbIMH Nepe-
KPBITHAMH HeoGXOJHMO NMPEAYCMOTPETh 3aKJAajHble AeTaaH AJNA Kpenje-
HUs (apxon¢poB B INIMTaX NEPEKPHITHSI H HAPYXKHBIX CTEHKaxX LIAXTH.

4.47. Ons yctpoiicTBa oGocoGieHHOR 1AXTH JHPTa NPUMEHSIOT
#ee306eTOHHbIE KOHCTPYKUHH (MOHOJMTHLEIE UM COOpHBIE) H3 00beM-
HEIX 3JeMeHTOB, Y3aahl coefuHeHHA 06BeMHBEIX GJOKOB JOJNKHBE obecrne-
YHUTh MOHONMTHOCTb CTBOJA WaXThl. IIpoekTnpoBaHRe WAaxT JHPTOB He-
06X0AMMO NpPOM3BOAMTL ¢ yueroM TpeGoBaHHi <AsbGoMa 3amanuil Ha
NPOEKTHPOBAHHE CTPOMTEJbHOM YacTH JHUPTOBHIX YCTAHOBOK CTaHAApPTe
HeX koHcTpyKumit» HITKDB Cowoanugrmaw, cepus AT 6.00.— M., 1979,
raapnt CHull 11-21-75,

Pacuer KoHeTpykuuil waxth aAucTa, 3akaafHuX AeTtajefl pias coe-
JUHeHUsT 06beMHBIX 6J10KOB WaXThl M KpenJeHus dapromndoB, CAOHCTHX
pe3uHOMeTafNIHYECKHX oNop U ceveHHs (apKondoB NPONSBOAUTCS Ha
HAarpy3kH oT MaccH axThl JHPTa, JudroBoro o60pyJloBaHHSA C YUeTOM
MaKCHMAaJbHO BO3MOKHOTO OTKJIOHEHNS WAXThl OT BEePTHKAJNH M AHHAMH-
geckux Bo3zeficTBuit oT pabortatomero nudToBOTO 060D YAOBAHMKS.

3a30p BOKPYT WAXTH Ha NMEePeKpHTHAX HeO06XOAMMO 3aKpHITh, UTO
MOXKHO BHITIOJHHTBL C NMOMOIULIO METAJJHYECKOTO JIMCTA, COTHYTOTrO NOX
NpAMBIM YrJOM M 3aKPeNJEHHOFO Ha CTEHKe LIAXThHI.

4.48. Ilpu kpeHax 34aHUM WJIH OTCEKOB, NPEBHILIAIOMUX NpPEAes]
BO3MOJXHOTO PeryJIMpPOBaHHA BePTHKAJbHOCTH HANPABJAOIIKUX HaH JH-
TOBhIX IAXT, MPOU3BOAHTCA BLIDABHMBaHHE 31aHHUS HJH OTCEKA B LEJIOM,

4.49, Kpbllwk 31aHU pEeKOMeHAYeTCs NPOEKTHUPOBaTh C YCTPOHCT-
BOM BHYTPEHHHX BOJOCTOKOB C OTBOJOM BOJLI B JIHBHECTOUHYIO CETb.,

IlpumeHeHHe OPraHH30BaHHOIO HapYIKHOrO BOJOOTBOAA RONMYCKAET-
cst Toabko B 11l n IV cTponTentHo-kAuMaTHUeCKHX pafloHaX AJs 3xa-
Hult BoicoTol 10 5 9Ta)kel BKAIOUHTENbHO.
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OCOBEHHOCTH NMPOEKTUPOBAHUSA 3JAHUH,
TPUCNOCOBNEHHDBIX AJA AW KTDI
HMX METOAOM BBLIPABHUBAHHA JOMKPATAMHU

4.50. Tlpu npoekTHpOBaHUM 3RaHH H COOPYKEHUN AJIS CTPOUTEIb-
CTB3 Ha NoApabGaTLIBAEMEIX TEPPUTOPUAX, Ilie IPH BhieMKe IT0JIe3HbIX HC-
KONaeMbiX BO3MOXHO BO3HHKHOBEHHE CYMMAapHHX AedopMmanuft 3emuol
IOBEPXHOCTH, NpeBHILAIOMUX JAONyCKaeMble JJa 3AaHHSA, HampuMep,
CTyNeHuaToe ocejaHue 3eMHOHA NoBepXHOCTH Beamuunoit 10—25 cm, He-
06X0HMO NpejyCMaTpUBaTh BO3MOXHOCTh HX BEHIDABHHBAHUSA B NPOLEC-
ce SKCIJyaTanyH.

4.51. lna BLIDABHHUBaHHA 3JaHWH NPUMEHSIOTCS THIPOROMKpAT-
HLle CHCTEMBI HZ OCHOBe MJIOCKHX M NOpINHEBRIX JOMKDATOB,

4.52. TexHHuecKas BO3MOMHOCTb BHIpABHHBaHHMA 3jaHH#l M coopy-
Keuni obecneunBaeTcsi BBEJCHHEM NPH HX NPOEKTHPOBAHHH CNENUAJb-
HOTO KOMIJIEKCA KOHCTPYKTHBHBLIX MEPONIPUATHI.

4.53. KoHCTPYKTHBHbBle DeuleHHA 3jaHH, NPOEKTHPYEMLIX C yde-
TOM MX BO3MOHOTO BLIpaBHHUBaHUHA, HEOGXOAUMO MPUHUMATh B COOTBET-
cTtBuH cobmumn TpeGosannsamu CHull 11-8-78, PCH 227-81 u nactosmero
PykosBojcTtea. Iipn sToM B noasemHoft HacTH 3xaHu#l BOJNKHE GbLITH Npe-
AYCMOTPEHE!: [I0JiBaJI HJAH TeXHHYECKOe NOANoJbe; NpoeMbl AJAA ZOMKpa-
TOB; pacnpefe/HTeJ]bHbE XeJe306eTOHHbIe NosAca.

4.54. Tipoemb! Al JOMKPaTOB PEKOMeHAYeTCA pacnoJarath B yr-
JIaX 3laHUsT; B MECTAX NepecedeHH s KaNHTaAbHLIX CTeH; Ha NPAMOJIUHENH-
HBIX y4acTKaxX CTEH NOJ NPOCTEeHKaMH.

4.55. PaaMeps npoeMOB ONMPefeNIIOTCA pa3MepaMu NMPUMEHSIeMBIX
AOMKpaTOB M JOJXKHH oGecmeduBaTh BO3MOXHOCTH YCTAHOBKU oGopyno-
BAHUSA A/ BHPAaBHHBaHHA pasMepoM xo 600X600 (k) MM, asa naockux
JOMKpaTOB, TAPUMEHEeHUEe KOTOPHIX NPeANOYTHTENbHee, pa3Mephi mpoe-
MOB cocTaBJifI0T: BhicoTa 250—300 MM, aqauua 600 mM. Iupuna npoe-
MOB onpejeaseTcs MIHPHHON pacnpeAeNHTebHOrO MOsiCa, HO HE JOJHK-
Ha GuiThb MeHbme 350 MM,

4.56. llokonbuuil H GyHAAMeHTHHI Mosca JOMXKHEI 0GPa30BHIBATH
B IJlaHe 3aMKHYTHI! KOHTYD Oe3 paspeskn H yCTAHABJIUBATBLCA MpeHMY-
WIECTBEHHO B OAHOM ypoBHe KkamAuit. B neoGXomuMuX cnywasx, uanpu-
Mep y BXOXHBIX NPOEMOB, JONYCKaeTcHl yCTPOACTBO M3JAOMa UOKOJLHOTO
N0sICa ¢ YTOJMIEHH MY BePTHKAJBHHIMH y49aCTKaMH, Pa3Meph! H apMHDO-
BAHHE KOTODHIX ONpPENEJSIOT PACUETOM B 3aBHCHMOCTH OT BhICOTH H3J0-
ma.

4.57. lpu BeIMOJIHEHUM CTEH NMOABAJIOB U3 KPYMNHBX GETOHHHX G0
KOB HpoeMBl IS NOMKPATOB DEKOMEHJYeTCS pachnoJiaraTh HeNOCPejcT-
BEHHO IIOX HOKOJIbHBIM MosicoM. [Ipoemst 06pa3yioTcs myTeM COOTBETCT-
Bytome#h packnaaku GJOKOB ¢ Pa3sfBHXKKON B MeCTAX YCTAHOBKH AOMKpa-
TOB.

4.58. Ilpu BHIOJHEHHRM CTEH MOJBaJia H3 LOKOJBHHIX NaHenel mpo-
€MBl pacrnonaraloT B NOKOJbHEIX NMaHeNsX, YCTaHaBJAHBaeMHIX Henmocpen-
CTBeHHO Ha ¢yHAaMeHTHHIH mosic AM60 B NpoMexyTke Mexay dyHzpa-
MEHTHBIM pacnpefesuTeILHLIM MOACOM H HUXHeH IpaHbi0 UOKOJbHOM
flaHeJIM, 3aNOJJHEHHOM MOHOJIM1HEIM GeTOHOM HJH COOpPHEIMH GJOKaMH.
B nepsoM caydae HeoGXOZMMO NpefycMaTPUBaTh HOKOJbHLIE NMAHENH C
NpoeMaMH, YCT2HaBJIMBaeMEle B MeCTaX PaCNOJOMKEHHS ROMKPATOB, BO
BTOpOM — NpPOEMBI 06pa3yIoTCs pasABHIKKOH GNOKOB MAH YKAAAKOH MO-
HOJINTHOTO GeTOHA C NPOMEXKYTKaMH B Tpe6yeMbIX MecTax.
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4.59, JloMKpaTHble poeMbl B CTeHAaX MO NMEPHMETPY 3AaHHUS 3aKJa-
ALIBAIOT 3aHOAJMIO C HaPYIKHOA IpaHbIO CTEHH KMUpNHYHOK Kaajgkoi B

% Kupnuua Ha caaGoMm pacTBope.

4.60. LlokoabHbli # GyRAAMEHTHHIA MOfica AOJIMHK HPOBEPATHCH
pacyeToM Ha HArpysKH OT JOMKpPaToB.

4.61. PacuetHas marpyska P OT JOMKPAaTOB MOXeT OuITh ompejies
JIeHa U3 cJejyiollelt 3aBUCHMOCTH

P=Q/n, (1)

rae Q — pacueTHad cyMMapHas Harpyska OT MacChl KOHCTpYKuuil saa-
ung (oTceka), BKJAKOUAsl Harpy3ku Ha nepekphitns, kH;

n — ofilee KOJHYECTBO NPOEMOB AJS JOMKPaToOB B 3aHuHM (OTce-
Ka) 3a BLIYETOM NPOEMOB, TIOA KOTOPEIMH BO3MOXKHO HAapYIIEHHE KOHTaK-
Ta TPYHTa C NojomBod (yHAaMeHTa NpPH HEpaBHOMEPHHX OCEZaHAAX
OCHOBaHHS.

4.62, IIIBy CKOJIb:KEHUSA, YCTPaHBaeMHe AJISI CHHXEHUA ycuani,
nepejiaBaeMEIX Ha KOHCTPYKIMM 3JaHHSA OT TOPH3OHTAJbHHX Jedopma-
ou¥ OCHOBaHHA, PEKOMEHAYeTCA YyCTpamBaTh MoiA GyHAaMEeHTHHIM pac-
npejesuTe bHEIM HOSACOM.

4.63. Ina o6GnerucHus OTpLIBA 3AaHUA OT (GyHAAMEHTa CJeRYeT
npeaycMaTPHUBaTh NPOKJAAKH M3 JBYX cJI0eB pybeponna (mepraMuHa)
IO VIOCKOCTH OTPLIBA.

4.64. B nokonae 3aHuSl Y AOMKPATHEIX NIPOEMOB JOJIXKHE! GHITh 34«
JIoXKEeHb! reojiesuueckue MapKH.

4.65. Ilpy npoeKkTUPOBaHMM HHXEHEPHBIX KOMMYHHKanufi, npa-
xoAsmux uepes GyHAaMEHTHO-NOABAJNILHYIO YaCTh SJaHHUS, CHEAYeT Npe-
AYCMaTPHBAaTb Mephl, HMCKJIOYAOIHE MNOBPEXAeHNEe KOMMYHMKANAR H
MaKCHMAaJbHOE COKpALIEHHE BPEMEHH IepepLiBa B HX (PYHKIUOHHDOBA-
HAY NpH BHIPABHUBAHUM 3[aHUA (YCTPOCTBO KOMNEHCAaTOPOB WJIM Pa3b-
eMHBIX COefMHeHuH HA TPYOONPOBOJAX, KOMIeHCHpylollue NeTiIu Ha
3JleKTpHYecKoM U TeJedOHHOM Kabesfix M T.IL).

4.66. Texuwuyeckasi AOKYMEHTamus JOJKHA COIEPXaTh NACHOPT,
COCTaBJEeHHHR Mo ycraHoBJeHHOH dopme (cM. 4.2). Tlo oxnoMy sKkseMm-
JISIPY NacnopToB NepefaeTcs 3aKa3YHKY ¥ OpraHu3aliy, 3KCIAYaTHPYIO-
mel 3faHus.

4.67. llpn cnave sjaHus B SKCOJAYaTalMio APOBOAMTCS HUBEJIH-
POBaHMe MapOK, Pe3V/AbTaThl KOTOPOro NMEPefaloTCsA OpraHu3aluH, SKCIs
AyaTHpYIOWEH 3/laHHe AJA 3aHEeCEHNA B NAacHOopT.

5. KAPKACHbBIE 3JAHUS. OXHO3TA)XHDBIE
NPOMBIIIJIEHHDBIE 3JIAHUSA

OBIIWE NOJOXEHHA

5.1. Kapxachl OZHOSTaXXHEIX NPOH3BOACTBEHHHIX 34aHHM NPOEKTH=
pywoTca B c6opHOM Kene306eToHE H B MeTasue, MeTasanueckuM xapKa-
caM cJeAyeT OTAaBaTh NpejNoyTeHHE B TeX CJAydasnX, KOrja coriacHo
pacuery oxupaiores aedopmauuu 3emHo#t mosepxnoctu I w I, x rpynn
noapabaThiBaeMblX TeppUTODME.

KapkacHie 3fanus nenecoo6pa3Ho NPoeKTUPOBATH B BUAE LuapHAP-
HO-CBSI3eBEIX CHCTEM, KaK HaMMeHee YYBCTBHTeJNIbHHIX K HepaBHOMEp-
HbIM JeopmalyAM OCHOBAHU A,
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INpuMeHenue B NpoeKTaXx paMHO-CBA3EBLIX ¥ PAMHBIX CHCTEM AOTYC-
KaeTCAd DU COOTBETCTBYIOIEM TeXHHMKO-3KOHOMHYECKOM OGOCHOBaHHH.

5.2. C6opubie XKene306eTOHHLIE KOHCTPYKLMH Ha3HAwawTCsd B CO-
OTBETCTBHH C JeHCTBYIOLUMMM THIOBBIMH CEpPHSMH MHAYCTPHAJbHHIX M3-
Jesui Ans MPOMBLIUJAEHHOTO CTPOHTENbCTBA. B HEXOTOPHIX cay4asx oHH
MOryT ObITb ycHJEHB! JONOJNHHUTEJIbHOA apMaTypoil HJAM OTAMYATBCS 3a-
KJIaAHBIMH JeTajsIMH,

5.3. B Tex cnywasx, KOTZa Hecyllasi CiocoGHOCTb KOJIOHH HeJ0CTa-
TOYHA JJIS1 BOCNPHATHSA YCHJAUMA, BI3BAHHLIX jedopMalus MU 3eMHOA No-
BEPXHOCTH, a yCHJIEHHE KOJOHH HJM YMeHbIIeHHe NJHHLI OTCEKOB He-
nenecoofpasHo, pexoMeHAyeTcs MexAy (QyHAaMeHTaMM NpeaycMaTpH-
BaTh CBSA3U-DACNOPKH.

5.4, PyHjaMeHTH! KaDKAaCHBIX 3JaHUH HeoOXOAMMO NPOEKTHPOBATh
MOHOJHTHBIMH HJAH COOPHO-MOHOJNNTHEIMU. OCHOBHRIMUY THNAMH HOJIKHEI
OLITb NMPHUHATH OTASJBHO cTOsAUIME DyHAAMEHTH!, JIGHTOUHBIE GyHAaMeH-
Thl He/jecooGpa3Ho NPUMEHATb NPH cJabblX, HEOLHOPOAHLIX T'PYHTaX.
IpuMenenue dynaaMeHTOB B BHAE 0aJIOK ¥ 6aNOK-CTEHOK PEKOMEHIYeT-
Cs1 NPH NMPOEKTHPOBAHHH na Teppurtopusx [ u I, x rpynm.

5.5. B cnyuae nprMenenns cbafinpix 9y aMeHTOB POCTBEPK M CBaH
JOMNXKHBI OBbITh PACCYMTAHB HAa JAONOJHHMTEbHBIE YCHJIHSA, BHI3BAHHLIE
CMellleHHEeM IPyHTa OT BJAHSHASA TOPHHX BuipaGoTok. B cayvae npumene-
HUSl CBA3eH-pacmopoK AJAs 3aWIMThl KapKaca 34aHUS DEKOMenJyeTcs
ycTpofCTBO IUBA CKOJIbXKEeHHMSI MEXAY POCTBepKoM H mojousoil ¢ye-
JAaMEeHTa.

5.6. Ilpn Hanuuuy CKaJbLHBIX TPYHTOB B OCHOBAaHHH CJeAYyeT npe-
JAycMaTpHBaTh ok PYHAAMEHTAaMH YCTPOHCTBO YIIOTHEHHHX F'PYHTOBLIX
{necuanbrx) nopywek Bricorof 0,3—0,5 M. Bokpyr ¢yHaaMeHTHHIX KOHCT-
pykuuit MOryT mpeJycMaTpUBaThCid KOMIEHCALMOHHBIE MMA3yXH, 3amoJ-
HeHHbIe CHJbLHO CXKHMaeMbIM MaTepHaJsioM, HallpuMep APeBeCcHLIMH ONHJ-
KaMi, CMEIIAHHBIMK C CYTJIYHKOM MM FAUHOR ¥ Hp.

5.7. B agaHusAX B KayecTBe NOABEMHO-TPAHCMOPTHHIX CPEACTB JO-
NycKaeTcs HCMOJb30BAaTh MOCTOBbIE, NMOABECHEIE H KO3J0Bble KpaHh. Pe-
KOMEeHJyeTcsl MPUMEHATh NOXBECHOE H HANOJbHOE NOALEMHO-TPAHCNOPT-
Hoe oGopynroBaHue,

B 31aHuAX ¢ MOCTOBBIMM KPaHaMH IPHMEHSIOTCA paspesHbie Keje-
306eToHHLIE M MeTaJJIHYeCKHMe NoaKpaHoBhle Ganku. BoJsee nenecoo6-
pa3HB — MeTaJaHYecKue,

Y3761 ONIMPAHUS NOAKPAHOBLIX KOHCTPYKUHUH PEKOMEHIYETCH NMPoeK-
THPOBAaTL C TAKHM pacyeToM, YToObl He BO3HHKAJO NPensTCTBHIl NpH BHI-
NOJIHEHUH PUXTOBKHM UX KaK B BePTHKaJbHON, TaK H B TOPH30HTaJbHOM
ngockoeTaXx. [Ipu aTOM A0JIKHBI coGAIOAAaTRCSA yCTAaHOBJAeHHBe raGapu-
Thl NPHGAKIKEHUS KPaHOBOro 06OPYAOBAHUS K jleMeHTaM 3jaHus.

5.8. Jlas xapKacHbIX.3JaHHH, BO3BOJMMBIX Ha NoxpabaThiBaeMbIX
TePPUTOPHAX, B KaueCcTBe Mep 3alluThl JONYCKaeTCA NpelycMaTpHUBaTh
BhIpaBHUBAHUE KapKaca ¢ NOMOLIBIO JNOMKDPATOB WJH APYrHX BbIpaBHU-
BaIOWHX YCTPOHCTB, HaNpuMep, ¢ MIPHMEHEHHEeM TePMOIUIACTHYHBIX 3Je-
MEHTOB.

ITpoekTupoBaHHe 3jaHHll C NPUMEHEHHEM CPEACTB BhipaBHMBaHHS
Heo6X0oANMO BLIMOJNHATE O PEKOMEHAAHMAM CHeNMyaJu3HpPOBaHHLIX Ha-
Y9HO-HCCAeJOBATENbCKHX HHCTUTYTOB.

NPUHILUINIBI NPOEKTHPOBAHMUS

5.9. OaHO3Ta)KHble KapKacHble NPOH3BOACTBEHHbIE 3JaHUA CJAeyeT
NpPoeKTUPOBATh, KAK NPABHUJIO, IO MOAATIHBHM KOHCTPYKTHBHEIM CXeMaM.
B xayecTBe cTPOMTEJNBHEIX MeP 3alUTH OT BJAMAHMA FOPHLIX BHIPAaGOTOK
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HeoGXonuMO PERYCMaTPUBATL: Pa3feNeHne 3aHUR Ha OTCeKH C YCTPOfi-
CTBOM MeXAy HHMH RedOpMAaUMOHHLIX IMBOB; YCTPoHCTBO CBA3ei-pacro-
POK U IIBOB CKOJIbXEHHS B GyHAAMEHTHBIX KOHCTPYKIMUAX, WAPHHPHEIX
H IUADHUPHO-NOABHIKHHX CONMpfIXEHHH H CTHIKOB HecYIUMX H Orpaxza-
IO X KOHCTPYKLHH; CHUKEHHE XKECTKOCTH KOJIOHH ¥ T. II.

5.10. PexoMeHAYIOTCH C/efYIOUHE KOHCTPYKTHBHBIE CXEMbI OLHO-
S5TAaXHBIX NPOH3BOACTEEHHBIX 3aHHH:

OGLIMHBE — C IMONepedHBIMH paMaMH, HMEIOUIMMM lIapHUPHO-He-
NOABHKHOE COeAHHEHNE KOJIOHH C PHTQJNAMM M 3auleM/JeHHe B ypOBHe
BepXa PyHnamenToB (puc. 9, a);

KOMOMHMpPOBalHble — TONEPEYHBIX paM C KavalomUMHUCH Kpaii-
HuMH ctofikamu (puc. 9, 6) HAM IWAPHHPHO-NOABHMHLIM ONHPaHHEM
pureaeit Ha cpegHHE KoJIOHHH (pHc. 9, 8)

nonepevyHslX paM ¢ QyHAaMEHTHBIMH CBSI3SAMH-PacNOpPKaMH B ORHOM
u ABYX ypoBHaAX (puc. 9, e, 9);

NonepeyHUKOB ¢ TPeXilapHUPHBIMYE pamamu (pHc. 9, e, ),

NPOJAOJDbHLEIX PaM C NocTaHOBKOM (npu Heo6XoauMoCcTH) GyHAaMEHT-
HBEIX CBsi3eH-pacnopok H YCTpPORCTBOM B cpenHel YaCTH XPECTOBHIX HJIH
NOpPTaNbHEX CBA3EBLIX NaHeNel, XECTKAX HIH NOAATIHBLIX B BEPTHKAIb-
Ho#l nsockoctn (puc. 10).

5.11. CxemH mnonepeuHHKOB, HMelolHe LiapHHUPHO-HEIOABUKHOE
COeRMHEHHe KOJIOHH C PHUTeJAMM H 3allieMdeHHe B dyHaaMeHTax, peKo-
MeHAyeTcA NMPHMEHSTHL AJs 3RaHUH, NPOEKTHPYEMHIX Ha mojpabaThiBae-
Ml tepprropusx /{7, IV u IV,crpynn, KoMGHHHPOBAHHBIE CXEME! 110~
HepPeYHNKOB PeKOMEHAYIOTCS I 3JaHHHl, NPOEKTAPYeMbIX HAa TEPPHTO-
puasax I, I/ n 111,k rpynn. CxeMu nonepeYHuKoB ¢ GyHAaMEHTHLIMH CBR-
3AMH-PaCNOpKaMHu B OJHOM MJN XBYX YPOBHAX, a TaKKe ¢ NPHMeHEeHHEM
TPeXIIapPHHPHLIX PaM PEKOMeHAYIOTCA ANA 3RaHHMA, NMPOEKTHPYEMLIX HA
tepputopunx /, I,x, /1, rpynn u npu TeXHHKO-3KOHOMMUecKoM obGoc-
HOBaHUH Ha BHeKaTeropHAHHX TEPPHTOPUAX.

5.12, Tlpogonbubie pamur Ges (GyHIAMEeHTHBIX cBfiseH-pacnopok (3a
HCXJIIOUeHHeM 1iara, rjie ycTpausaercs GNOK XKeCTKOCTH) peKOMeHAYIOT-
cfl ans 3pauuil, MPOeKTHPYeMBIX Ha Tepputopmax /V wu IV, xrpyunn.
IMpononbhbie paMsl ¢ QyHJaMEeHTHLIMM CBA3SAMH-PACNOPKAMH B OJHOM
YPOBHE PEKOMEHAYIOTCH TNPH NPOEKTUPOBAHHM Ha TeppuTtopusix [1, 111
rpynm, B IBYX YPOBHSX M C YCTPOHCTBOM MOJATJIHBHIX CBS3€BLIX NMaHe~
Jeil B BepTHUKa/MbHOH MNJOCKOCTH — HA Teppuropusx [, I, x — IR
rpynmn.

Mpumeuanue He ucknouaercs BO3MOKHOCTD HPHMeHeHHAR
OOBIYHEIX CXeM ONHO3TAXKHHX KapKacCHWX 3jlaHuft aas Gojee TAMENAHZE
FOPHO-TEOMOTHYECKHX YC/JAOBUH, a KOMOHHRMPOBAHHBLIX M JPYTHX ClenH-
a/lbHBEIX CXeM — JJIst MeHee TsIKe/blX YC/JOBHH NPH COOTBETCTBYIOUIEM
TEXHHKO-3KOHOMHYECKOM 0OOCHOBAaHHH.

5.13. TlpumeHeHne KapKacoB C NOACTPONHJAbLHEIMH hepMamn Ha Tep-
putopusx I, Il, I,k —I1l,x rpynn He peKoMeHRYeTCH.

5.14. VYcrofuuBocTb OJHOSTAXKHEIX KapKacHuX 3gauuft (oTcekoB)
B NIONEpeYHOM HalpaBJIeHHH caeryeT obecneuuBaTh NMyTeM 3alieMJIeHHS
KOJoHH B (QyHAaMeHTaX HJM BBeAEHMs TPEXIIAPHHPHRIX pam (cM.
puc. 9). B mpososbHoM HaNpaBJEHUH N0 KAXAOMY PSIIY KOJOHH B ero
cpenHell yacTH HEOGXOJMMO YCTPaHBaTh 610K XKECTKOCTH NyTeM yCTaHOB-
KH BepTHKaJbHHX CBA3eH MeXAY KOJOHHAMH M NPONETHRIMH KOHCTPYK-
muamua, @yHLaMEHTH KOJIOHH B Npejelax 6/0Ka KeCTKOCTH COELUHSIOT
Csl CBA3AMU-pacnoOpKamMu.
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Prc. 9. Cxemul HonepeudHx pam

@ — ¢ mMapHHPHO-HENOABHIKHEIM ONHpaHHeM pHreJsef Ha CrofikH; 6, & — KoMGH-

BRPOBaHHLIe, ¢ KAualMUMACA KpafinuMn CTOAKaMA B C IAapRAPHO-NOABMIKHLIM

omapaHieM DHTeJiel Ha CTOAKH B CDeAHHX nposaerax; e, & — ¢ (yHIaMeHTHLIMH

CBA3fAMHU-PACNiOPDKaMH B OJROM HJAH RBYX YPOBHAX; e, &% — B3 [-06pa3sHbix Sie-
MEHTOB C MIapDHMDHBIM ONUPaHUEM

BepTuka/abHble CB5I3H, ofecnednBalomue NPOCTPAHCTBEHHYIO YCTOH-
YNBOCTH 3AAHHS MJIM OTAEABHLIX ero OTCeKOB, CJEAyeT rpynnupoBaTh B
HpocTpaHcTBeHHEE Gjoxu B cpejHell yacTn 32HUA ¥ PacCUMTHBATL HA
BOCTIPDHATAE YCHJNH OT rOPH3OHTAMBLHEIX Harpysok A gedopManuit semaol
uosepxHoCTH, IIpH 9TOM IepeKpuITHS ZOMAKHB NMETH AOCTATOTHYIO IKECT-
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Puc, 10. CxeMB NpoAoabHHX paM

@, 6 — GecKPaHOBHX ¥ KDaHOBBX 3JAHU{ € KPEeCTOBRIMH CBASCGBAIMH NABGAAMA

p GJoOKe MECTROCTH; 8, 2 — TO e, ¢ (QyHIaMeHTHLIME CBE3AMH-PACHOPHKAME B

oAHOM YypoOBRE; & — ¢ (QYyEIAMEHTHBIMH CBAIAMH-PACHOPKAME B JBYX YPOBHAX

IpA NPOXOXACHAR YCTynop BHe npeaesa O/DHOB JEeCTHOCTH; e, & — ¢ NOAATAN-

BLIMH CDA3EBLIMH TNAHENAMHE, UPH NPOXOKKACHHY yCTyilla B Hpenejax Onoxa Hiee
CTKOCTH.
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KOCTb B FOPH30HTaJIbHON NAOCKOCTH Aa 1 oGecnevenus coBMecTHol pabo-
TH! KApKaca ¥ NpocTpaHCTBeHHbX GI0KOB.

5.15. B ananunx, o6opyAOBaHHMX MOCTOBHMN KpaHaMy, NOAKpa-
HoBLIE GaNiKM paccMaTpMBAIOTCA Kak PacnopkM BepTHKaJAbHMX cBaaedl.
Kpensenne nx ponneo 6uTh pacCYiTaHO Ha nepefady COOTBETCTBYIOMUER
ycuaui. Ecau uMeloTess mopcTponusibHue (GepMhl, TO OHM BHIOGJAHSIOT
$YHKIHYM pacrnopoK N0 KOJOHHAM, H CBA3H-PACNOPKH MO BepXy KOJOHH
He NpeAyCcMaTpPHBANOTCH.

8.16. [lpoexTHpoBaHHe DAHO3TAMKHLI% NPOM3IBOACTBEHHHX 3naHnH
PeKOMeHAYETCA BHIIOAHATb H3 YCJAOBHA COOMIONeHHA NPEREABHHX P&3-
MEpOB, KOTOpHE aas nojapabaTwBaeMux teppuropuit I1/—IV, Ii], x n
IV, rpynn Heo6xopnumo npunuMaTh He Gogee 72 M, a 117 noapaGaTh-
BaeMbx tepputopnit /, I,x, 11,k rpynn He Gonee 48 M, OKoHuUaTesbHEIE
pasmephl 35aHNH (OTCEKOB) ONPEAENAIOTCH C YHETOM KOMIJIEKCOB RONOJ-
HATEJNbHLIX KOHCTPYKTHBHMWX MeponpusaTHil H pacueToB KOHCTPYKIuii.

6.17. JetdopManuoHNke WBL B OAHOYTAMHLIX KapKacHHX 3AaHNAX
BLIMOMIHAIOTCA MYTEM YCTAHOBKH JOMOJHUTENbHHX MCNEPEYHEIX, Mpo-
JONBLHLIX napHux pad. IlposonbRLle RedOpManHOHHLIE BB PEKOMEH-
AyeTcs o6pa3oBbiBaTh yBeanueHHem obmux rabapuTos 3aaHuil ¢ coxpa-
HesHeM THNOBHLX NpOJETOB, NONepeyHule AePopMaMUOHHLIE WIBH -—
YMeHbUIeHHEM IIara MeXAY KOJOHHAMH, NPUMHKAIOWAMY K mBam. Paa-
MepHl MeXAY NAOCKOCTAMK NapHEIX paM peKoMeHAYyeTcs NPHHHMaTh MH-
uuMagbHuMa,. Tlpu sTOoM oThenbHO crTofiilMe PYHRaMEHTH NapHHIX paM
JAOMYCKaeTCs NPOEKTHPOBaTb YMEHbUIEHHHX rabGaputoB, BHTAHYTOH
¢opMH B HanmpapJeRnH JepOpMaLHOHHKIX WBOB M 06pe3aHHLIMH CO CTO-
poHB JeOpMaUHOHHLIX 3a30poB. B 0GOCHOBaHHLIX CAYyuYasiX CMeXHbe
$yHAaMEHTH NapHLIX paM JONYCKaeTcs pacnoJarath Bpa3GeKKy.

5.18., JlepopManuoHHble 3330pK MeXKAY KOHCTPYKHDMAMM ¢yHAa-
MEHTOB, CTEHOBOTO OTpPaX(JEHHs M NMOKPHTHA peKOMeHAYeTcH YCTaHaB-
JIUBATb ¢ YYETOM HeoGXOANMOH KOMNeHcauHOHHOM JnHefiHOfi NOAATANBO~
CTH AeOpMaUHOHHLIX IIBOB B cOOTBeTcTBHE ¢ (popmynamn CHull 11-8-78,
IIpu sToM MaKcMMaJubHbie 3HaAueHMs JUHeNHOA NOAATIMBOCTH cjaeayer
OFPAaHHYUBATh KOHCTPYKTHBHLIMH BO3IMOMHOCTAMH 3JIeMEHTOB, NEpeKpH-
BaIOUWHX 3330PH!.

5.19. B cayuanx, e npoTHBOpEHAINX TEXHOJNOrHUECKMM Hpouec-
caM, pa3MmellleHUI0 ¥ paGDTe NOALEMHO-TPAHCNOPTHOrO OGOPYAOBAHMA,
AedopMauMOHHbIE WBH B OAHOITAXKHHIX KaPKACHBIX 3JaHHAX JAONYCKa-
€TCst YCTPauBaTh B THNOBOM 11are WJIH NPOJETe KOJIOHH C MOMOWbLIO KaT:
KOBOTO MJIH CKOJIb3SIETO ONMPAHUA HECYWHX KOHCTPYKumit (puc. 11).

OnopHule 4acTH HeCYUIMX KOHCTPYKUHA MOKPLITUS H KONOHH B 1Iap-
HHPHO-NOABHMHLIX COCAHMHEHHAX CACAYET PACCUMTHBATh HA KONONHHTE-
JAbHLIE YCHANA, BO3RMKAIOUIHE NPH NepeMelleHHAX 3JIeMEHTOB COequHe-
HHI B Kpafinue NOJOXKEHUS A0 Ol'paHHuHTeseR.

5.20. [nsn onHO9TaMHHX KapKacHHX MNPOMBIUIEHHLIX 3JlaHUA Ha-
uGosiee GRaronpUATHHM pacnoJioXKeHHeM Ha NoapabaTuBaeMoll TeppuTO-
PRR ABNSETCH OPHEHTHPOBaHHE NJIOCKOCTH NMONEPEYHLIX paM No Banpas-
JIEHHIO NPOCTHPAHHA RAECTOB HOJME3HOFO HCKOMAEMOTO HJIM C OTKJAOHes
uueM He GoJsiee 15°

Puc, 11, IllapHHpHO-nOABMMHOE ONHDaH¥e pHresell Ha KOJOHHY

@ — KaTHoBoe; O — cKO/LIANIEE; [ — mponeTHAas XOHCTPYKUHSA; 2 — KOJOHRa; 3 —

KOChIHKa; 4 — orpaHpuuTens; § — ONOPHLIA JAHCT, 6 — KATOK; 7 — sakjaiaHas Jie

Tadb NPOJNETHOR KOHCTPYKOHW; B — OB cxOAbxeMus; 9 — meTaJNHuecKull ANCT,

10 — onopnumit croaux; ! — Bxaagnuy; 12 — peGoppa  kaTRa; /3 — NORBMIKHASK
AAOCKAS onopa
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Ilpn npoeKTHPOBAHMM OJAHO3TaXKHLIX IIPOMBIMIEHHBIX 3AaHuA ua
TEPPHTOPHAX C M3BECTHHIM NOJIOKEHHEM 30H cOCpeloToueHHHX nedop-
MauHA caenyeT 3jaHMS pa3MellaTbh MEXKAY ITHMH 3oHamu. Honyckaer-
CH WIGHHTb 3AaHHA Ha OTCEKH TaKHM 06pasom, uToGul fedopManHoHHEIE
1IBLK PacHOJarajinch B YKa3aHHLIX 30HAX.

b.21. Ilpn paspeaxe NPOTAXKEHHBIX NPOH3BOACTBEHHHIX 3jaHuMl Ae-

PMaNHOBHHIMH IIBaMH CAeXYyeT NPHHUMATH PaBHbIe Pa3MepH OTCEKOB.

TJAHYAOUIHECS B CHAY HeoOGXoAHMOCTH Pa3sMephl 0TCEKOB DEKOMeHZyeT-
¢A Mexay coboil pacnonarate Tak, 4ToOpl KOMIEeHCaNHOHHbIE 3330pHl Ae-
$OpMauHOHHLIX WBOB ObIIM MHHHMaNbHBIMH.

5.22. HlapuupHO-HENOABHKHLIE COEAHHEHHA KOJNIOHH C pPHTeJSAMH
pPeKoMeHAYeTCH YCTPAHBaTh C NOMOWLIO HEHTPHPYIOWHX OIOPHLIX BKJa-
Aulmedt, pasmemaeMLIX HeNOCPeACTBEHHO MeXJy BepXHHUM o6pe3oM Ko-
JIOHH W onopHo# 4acTbio purenefi, Ilowane BkAaAbIeli pekoMenLyeT-
cA OnpelesifiTb pacyeToM Ha MeCTHOe CXKaTHe C YUYETOM HepaBHOMEpHOC-
Tell 2MIOPHI faBJeHH S, BOSHHKAIOMNX NPH YrioBeiX fedopmMannsax coesns
HeHHH.

IMpu yBenuyeHHH HAAKPaHOBHX ra6apuToB 3JaHHH MWAPHHPHO-He-
ROABHKHbIE COeAHEHH S JONYCKaeTcs o6pa3oBLIBATh Ha CTaJAbHLIX ONOP-
HBEIX CTOJIMKAX, pa3Mephl KOTOPLIX ONpeAe/sioTCs PacyeToM Ha AeilCTBHE
MaKCHMaJbHHX NPOROJBHBIX H MONepeYHu X cuJ (pue. 12).

5.23. Hns oueHKH BOSMOXHOM NPHMEHHMOCTH OJHOITAXKHBLIX NPO-
MBbILVIEHHBIX 3AaHHH H BhiGopa X rabapHTHBEIX cXeM paspellaeTcs PYKO-
BOJACTBOBATbCA TabiuleHl NPUMEHHMOCTH HonepeyHHX pam (Taba. 6).

5.24. I'pasuua npuMeHuMocTH 3AaHKil (OTCEKOB) onpeneaseTcs no-

KasartesieM cyMMapHLIX ZedopMauuil ey, koTopulfl BHYHCASETCH N0 Qop-
myJse

H
ey = Ny, €-4-ny mH—E' 2)
rpe e, R — BeanuHHH OoXHuaeMuX JedopMauuil 3eMHON NMOBepXHOCTH;
ng, Ay, Mg, My — KO3QPUUHEHRTH NEPErPY3KH H  YCHOBHH
paGoThl, onpeneaseMele no ykasauuam CHull 11-8-78,
H — BhicoTa 3zaMusl 0T NOAOWBH (GYHRAMEHTOB 2O HH3a Tpo-
JeTHHX KOHCTPYKuH# (depm, Gajyox).
5,25. B 31aHHAX ¢ MOCTOBBIMH KpaHaMi TIPH THITIOBOM IHare KOJIOHH
vV 2eOpPMANHOHHBIX UIBOB JONYCKaeTCH NPHMEHATb LOGOpHHE 3J1eMEHTh
NOAKPaHOBLIX 6aJjoOK, He CTecHAjolINe HeOGXOAHMYI0 KOMIIEHCAIlHOHHYI0
NoAaTIHBOCTh AePOPMaUHOHHBIX INBOB, 4 NPH yYMeHbIUeHHOM llalre Ko-
JOHH ¥ fePOPMAUUOHHEIX INBOB — KOHCOJNbLHOE ONHPaHHEe NOAKPAaHOBBIX
Gayok {puc. 13, a, 6).
5.26. Paameph pedopManMOHHBIX 3a30P0B MeXAY TOPIAaMH NOAKpa-
HOBHIX 6aJIOK PeKOMEeHAYyercs Ha3HauaTh B 3aBUCHMOCTH OT BeJHYHH Xe-
dopMauuft aeMHolt NOBepXHOCTH, HO He MeHee 60 MM. [Ipn npoexTHpoOBA:

HHH JOTycKaeTCs NMPHHHMaTh 3HaYEHHS AeOPMaLHOMHLIX 3230pOB 6:"
no T1aba. 7 B 3aBUCHMOCTH OF rpynn noipaGaThiBaeMsix TeppHTOPHH,
BAKH oTceKos, paccrosuuit (H = Ay -+ hg) u Ay (W3MepHEMEIX COOTBET-
CTBEHHO OT HOAOWBH (PYHAAMEHTOB K OT FOJIOBKH NOAKPAHOBHIX PENLCOB
A0 DAOCKOCTH BepXHero o6pesa KOJNOHH) NPH BHIOJHEHHH YCAOBHS
n
anp < Aap, (3)
TAe ap - RONYCTHUMBIH HPOJET peAbca B CBETY MEXAY Pe/IbCOBHMH MOA-
KJNazamMH 1o NPOYHOCTH Ha M3rKG.
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Puc. 12, Ulapunpuo-nenojeuikeoe onupanue pureieli Ha KOJOHHY

@~ BHCOKO®; 6 — HHM3KOe; [ — KOXOHHA, 2 — OpOoJeTHAsm  KOHCTPYKHHA, 3 —
BRAAABIL; 4 ~ ONOPHBIft CTONHK 6 — CTOAMK A CTEHOBOR NaHe H

5.27. Y3aul conpsixenus nNOAKPaHOBHIX GaJoK ¢ KOJIOHHaMH caeny-
€T MPOeKTHPOBATh C YYeTOM BO3IMOXXHOCTH PHXTOBOK NOJKPAaHOBLIX KOH-
CTPYKUMA B nponecce 3KCOAyaTanHn sfaHuit. Pexomengyercs oThasats
npenoyTeHHe yasnaMm, ofeclleydBaiOIHM PUXTOBKY NOJAKPAHOBHIX 0aJNOK
{puc. 13, a).

Y3anel CONpsiXeHHWs! PeKOMEHAYeTCH BLINONHATH:

B BepxHefi 4acTH JAHHe{HO-TOABHIKHLIMU B BEPTHKANBHOM HanpaBies
HUH ¢ pe3b6oBbIM KpeneHHeM ONOPHBIX 3JIeMEHTOB;

B HUIKHeH 4acTH C ONOPHBIMH YCTpoHRCcTBaMy, NOSBONAIOWHME HENO-
CPeACTBEHHO KOPPEKTHDOBATh NMONO¥eHHe NOJZKPaHOBHX 6ajioK B Bep-
THK&NLHOM H TODH3OHTANLHOM HANDABJAEHHAX, HanPHMEP, C BHHTOBM-
MY CTOKAMH OIIOPHBLIX CTONHKOB.

Tlpa obocHOBaHMHH JOMYCKAETCH ONOPHBIE YCTPORCTBA BHITOIHATH
H3 NaxeToB JHCTOBHX HJH NJAHTHBIX NOJAKAALOK.
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Tabauuna 6

MpumenumocTL THNA
OTCeKa
Pa B a | Ilar depwm,
Tun orcexa npo.nse‘:-;’.’ » xozgg;:. M : M i rpynna .
TepprTOpRA Y
H 2 3 4 5 §

72b1-30-108a 10,8 i 5,4
72B1-30-126a 30 12,6 6 IH 5,6
72B1-30-144a 14,4 ]| 6,4
72B1-30-180a 18,0 N 6,8
72B1-30-1088 10,8 i 5,5
72b1-30-126n 30 12,6 12 I 5,7
72b61-30-1448 14,4 I 6,5
7261-30-1808 18,0 1 7,0
7252-30-1086 10,8 — 2,1
72B62-30-1266 12,6 v 2.3
7252-30-1446 30 14,4 12 v 2.4
7252-30-1806 18 i 4,2
72K 1-30-1626 16,2 111 6,0
72K1-30-1806 18 111 6,2
72H2-30-1088 10,8 —_ 2,3
7252-30-1268 12,6 v 2.5
7262-30-1448 30 14,4 12 1v 2,6
72B52-30-1808 18,0 1 4,4
72K1-30-1628 16,2 11} 6,3
72K1-30-180n 18,0 11 6,5
7951-24-108a 10,8 i 7,5
72B1-24-126a 94 12,6 6 111 7,8
72B51-24-144a 14,4 11 14,3
7251-24-180a 18,0 1 15,5
72H51-24-1088 10,8 111 7.8
72b1-24-126n 24 12,6 12 I 7,9
7261-24-1443 14,4 ) 14,4
7251-24-180p 18,0 11 15,7
7262-24-1086 10,8 v 3,2
7252-24-1266 2% 12,6 6 v 3,3
72b2-24-1446 14,4 i 6,8
7252-24-1806 18,0 H 16,3
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Ipodoancenue raba. 6

NpuMeHHMOCTL TUNE
oTCeKa
P HE ’
Tan orcexa npoglse‘frea? M ugﬁ::r Mr ars?e@n rpynma
Teppuropuit sn
1 2 3 4 5 6

7262-24-108s 10,8 144 3,3
72B2-24-1268 2% 12,6 12 v 3,5
7252-24-1448 14 .4 111 7.1
7252-24-1808 18,0 i 10,5
72K 1-24-1086 10,8 1y 3,1
72K1-24-1266 24 12,6 6 v 5,4
72K 1-24-1626 16,2 Hi 8,3
72K 1-24-1806 18,0 It 15,5
72K 1-24-108s 10,8 1V 5,3
72K 1-24-1628 - 16,2 I 8,6
72K 1-24-1808 18,0 {1 15,9
72K2-24-1086 10,8 v 3,0
72K2-24-1266 04 12,6 6 v 3.1
72K2-24-1626 16,2 HT 6,5
72K2-24-1806 18,0 i1 9,6
72K2-24-108s 10,8 v 3,3
72K2-24-1268 12,6 v 3,5
72K2-24-1628 16,2 11 6,7
72K2-24-1808 24 18,0 12 i 10,2
72K3-24-108s 10,8 — 2.2
72K3-24-1268 12,6 v 2,4
72K3-24-1628 16,2 1y 2,8
72K3-24-1808 18,0 4,9
72B3-24-606 6,0 — 2.8
72B53-24-726 24 7,2 6 v 3,0
7253-24-846 8,4 v 3.1
7253-24-608 6,0 — 2.9
72B53-24-728 24 7.2 12 v 3,1
72653-24-84n 8.4 v 3,3
72B1-18-486 4,8 1% 4,0
7251-18-806 18 6,0 6 v 4,1
72B1-18-726 7,2 i 6,0
72651-18-846 8,4 11 6,2

w
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I1podoasenue raba. §

MpuMeHHMOCTD
THIA OTCCKA
Tam orcexs | Pesuep | Ducors | lier gepu
rpynmna e

TeppuTopmit n

1 2 3 4 6 5
7251-18-488 4,8 v 4,1
7261-18-60B 6,0 v 4,3
72B1-18-728 18 7,2 12 1 6,3
7251-18-848 8,4 117 6,5
7951-18-1088 10,8 i 7.8
72651-18-1268 12,6 11 8,1
72B52-18-486 4,8 v 2,8
72B2-18-606 18 6,0 6 v 2,9
7252-18-726 7,2 111 5,0
72H52-18-846 8,4 11 5,1
72B52-18-488 4,8 4 2,9
7262-18-728 7,2 117 5.3
7252-18-848 8,4 11 5,5
72B53-18-486 4,8 — 2,2
72653-18-606 18 6,0 6 — 2.6
72B3-18-726 7,2 1v 2,9
72b3-18-846 8.4 v 3,1
72b3-18-488 4.8 — 2,4
7253-18-728 7,2 1'% 3,1
7263-18-84B 8,4 v 3,3
72B64-18-486 4,8 — 1,9
72B4-18-606 18 6,0 6 —_— 2,3
7254-18-726 7,2 — 2.7
7254-18-846 8,4 1V 3.1
72b54-18-488 4.8 — 2.0
7254’18‘603 18 6.0 12 -_ 2,5
7254-18-728 7.2 —_ 2,9
7254-18-848 8.4 v 3.3
72652-18-1088 10,8 11 4,8
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Hpodrscenue raba. 6

TIpuMeRHMOCTD
THOR OTCeKa
B ’
ST c i s e ——

LreppuTopuit ®n

] 2 3 4 5 6
72b52-18-1268 12,6 i 5,0
7253-18-108s 18 10,8 12 v 3,3
72653-18-1268 12,6 v 3,6
72K4-18-1088 10,8 v 2,5
72K4-18-1268 12,6 v 2,7
72B1-12-48a 12 4,8 6 11 12,0
72B1-12-60a 6,0 i 12,5
7252-12-48a 4,8 Il 6,8
72B2-12-60a 6,0 I 7,0
72B3-12-48a 4,8 v 4,4
72B3-12-60a 6,0 Hi 4,8
72B4-12-48a 12 4.8 6 - 3,3
72B64-12-60a 6,0 Vi 3,6
72B55-12-48a 4,8 —_ 2,7
72B5-12-60a 6,0 v 3,0
7256-12-48a 4,8 — 2,2
72B6-12-60a 6,0 v 2,6

MIpamevanne. OGosHauenHe NPHHATHX THIOB OTCEKOB:

B ]
Tamsa, (s‘i?“{%::.‘:;ﬁ Koauuecrso Pasuep
72 b 1 30
72 b 2 24
72 K 4 18
Npodormncenue
B - K - m m .
Pawsa, w | Pootms 2o | R wuaere | wonowm. u | Gamomw
72 10,8 a 6 6
72 14,4 6 12 6
72 12,4 B 12 12
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Puc. 13 KpenneHue moAkpaHOBHX 0aJ0K K KOJOHHaM

a — ¢ THIOBLM lfaroM y AedopMalUOHHOro uBa; 6 — ¢ YMeHbIUGHHLIM fuaroM

y nedOPMALHOHHOro WBA; § — B cpefHded uacTd orceka (3jauus); [ — KOJIOHHA;

2 — noaxpauoBas Gagaka; 3 — HOBOPHLIA 3neMent OGanakn; 4 — KpoHTeHdH; § —

ONMOPHELIT CTEePXKeHb] 6 — HANpaEAAOILHE ¢ MOA3YHOM, 7 — OmOpRBbIM JaHer; 8 —~

BHHTOBOH CTOJHK; 9 — HAKRAAHOR YronoK; Or~— BenuudHa PHXTOBKM I[O TrOPH-

30HTaAu, O — BeJIHYMHA DPUXTOBKH MO BepTHKanH; O — ocb AehOPMALHOHHOIO
mwea

5.28. I‘aéflpmbx NPHONHIKEHHS KPaHOBOTO oéopynoaanua K 3Je-
MeHTaM 3JaHHH peKOMeHJYeTCs HAa3Ha4yaTb M3 YCJAOBHM:

Tp>> 60+8,,; )

[s > 100485, (5)

rae 'y — rabaput npnOGJHIKEHHHA MOCTOBOIO KPaHAa B rOpH3OHTAJbLHOM

HAnpasJeHHH K FPAHSAM HaZKPAHOBON YACTH KOJNOHH MJH K 3JeMeHTaM,
3aKpenjieHHbiM Ha HHX (MM); O, — Heo6XoaWMas BelMYHHA TOPH3OH-

TaJbHOH DHXTOBKH NOJAKPAHOBHIX 6a/JIOK Ha OJHH MOAKPAHOBBLIH NYThH B
COOTBeTCTBHH C AeopMaUHAMH 3eMHON nosepxHocTH. Jonyckaercs sia-
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Tatnuua 7

Pacuernble peHYBHN RedopMannoHHLIX 3a30poB Mexny

hy s NOAKDaHOBLME Sanikamn B AedopManMoHHMX WBax ONP,

horh EE MM TIPR RAnHe OTCEKOB, M A
KT ) R8s

S2E| s | 2e | 30 [ s | 48 | 60 | 72

v 68 90 20 110 140 180 | 210

1,75 1114 113 151 150 180 | 230 | 300 | 360
8.7 1} 198 264 260 | 310 410 | 510 | 610

’ 1 373 498 460 | 560 | 740 | 920 —_

v 70 92 90 110 150 180 220

2,05 HI 117 155 160 180 | 240 310 370

9,9 I 205 273 260 | 320 420 | 520 630
I 394 526 490 580 770 970 —

v 73 97 100 110 150 190 230

2,65 MHI} 123 | 163 | 160 | 190 | 250 | 320 | 380

12.3 1 219 293 280 | 330 | 440 550 660

! I 437 583 530 630 | 840 — —

v 76 101 100 120 160 190 230

2,956 Hrl o128 170 | 170 | 200 | 260 | 320 | 390

14,1 11 231 309 | 290 | 360 | 460 | 580 | 690
' I 474 632 | 560 | 670 | 900 | — —_

v 78 104 | 100 | 120 | 160 | 200 | 240

2,95 nr | 132 175 | 170 | 200 { 270 | 340 | 410
5.9 I 240 | 321 | 300 | 360 | 480 | 600 | 720

: ] 500 | 668 | 600 | 720 | 960 — -

4% 81 108 | 110 | 120 | 170 | 210 | 250

3,35 11| 137 181 180 | 210 | 280 | 350 | 420
177 7 25] 334 | 310 | 370 | 500 | 620 | 750
: I 532 710 | 640 | 760 | — — -

v 83 i 110 | 130 | 170 | 210 | 260

3,35 i 141 187 180 | 220 | 200 | 360 | 430
_—‘-—lg's— ] 262 348 | 330 | 390 | 520 | 650 | 780

I 564 752 680 | 810 —_ - —_

4eHHA NPUHUMATL N0 TaGa. 8. paBHHIMH pacueTHHM BEAKYHHAM PUXTO-
BOK 6; B 33BHCHMOCTH OT I'PYNN NoAPa6aTLIBAEMEIX TEPPUTOPHIL, KONHYE-

CTBAa H WHPHHH NPONETOB, paccTonunh hy 1 hy u Ay (Mm); I'y — raGa-
PHT NPHOMHKEHHA MOCTOBOTO KpaHa B BepTHXaJbHOM HanpaBJAeHHH K
HUMXHMM TPAHAM NMPOJAETHHX KOHCTPYKUHA NOKPHTHA UAKM K SAEMEHTAM,
3aKpenseHHbiM Ha HRX (MM); Oy — Heo6xoauMas penHuUHHA BepTHKab-
HOH PHXTOBKH NOAKPaHOBHX 0aNlOK B COOTBETCTBHH ¢ AedopMalHAMH
3eMHON MOBepPXHOCTH (MM), NMPHHHMaeMas no GoJblieMy 3HaYeHHIO RO
dopmyaanm:
npK HaxkJaoHAX [

Se=nym;ily <w; (6)
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TaGauna 8

- Pacuetspie Be/MYMHM FOPHIOHTAALEOR PHXTOBKH NMOZKPAHOBHX
A 6aJioK B MOMEpedHOM HANDABJEHHH HAa ORMH MORRPAHOBHA NMyTh
A E 6;. MM, fPH KOJHYECTBE FIPOJETOB & K LIMPHHE NPONETOB, M
T [-3
Ryt b & 12 | 18 | 2¢ | 380 | 36
g n
™
Eli)z]s] o ]s ulalafs]e]t]e
1v] 41 4] 3| 6| 5] 4| 8| 6] 6] 9} 8] 9of 9
L7 Ll 71 6] ¢ 9 8| 7{13[10] 9|15{13{15] 15
8.7 iluntwo] 7115112]11|201{16|15)24|20]23] 24
I bir]isf10]22]18]16}30{24}22|36]30(36} 36
v 5] 4]l 3{ 6| 5| 4]8|6|6]9l8 99
2,05 | yir| 8] 7| 4)10]| 8| 7i3|10f10{15|13]15] 15
9.9 miizlnnl 7151311 j21j17j15}25)21]|25} 25
1 }is8lisl10)a23]19]17}31]25]23|37|31}37]37
v 5] af 3| 6] 5} 4| 8] 6| 6]10] 8]10] 10
265 | iy s8] 7} 4|10] 8] 7|13|10}10{16]13|16] 16
12.3 mlitnl 7ti15113)1121|17fi6l26121]|26] 26
1 l1sliejtt)o3]19]17]a2)25(64!39]32|39] 39
wisl ala| el s| 48| 6| 6] o] s]ol9
2.9 || sl 71 40| 8| 7fi3ltof10]|15{13]15] 15
14.1 it 71151311 2tj17|15)25]21{25] 25
I {18li6]10]| 231917 ]|31{25{23{37]31(37] 37
vl 4| 4} 2| 5] 4| 4| 7| 6| 5| 81 7} 8] 8
29 gl 71 5] 4} 9| 7| 6|12{t0f 9[{14]12]14] 14
15.9 i) o]l 614 11]10)19]15)14}23}19]23} 23
I 11514 92t ]17]|15]28{23|21|34]28}34] 34
tv| a) 4] 2} 5] 4| a4} 7| 6| 5] 8] 7} 8| 8
3.3 | 7)) 5] 4] 9 7] 6|12]10] 9f14]12|14} 14
17.7 1 i11d of 6f14f11{10f19{15{14{23f{19]23{ 23
I Jisli1a] 92t 17]|15]28{23}21]|34]|28]34] 34
wv| 4| 3| 2| 51 4] a| 7| 5] 5] 8] 7| 8] 8
33 [yl sf 5| a|l 8] 6] 5] 8f 8|13f1]iz}s
19.5 1] 9l el13liof oftri3fizlarjiziar] et
1 |15113] 9j19]15]|14]26f{20]19}/3t}26]|31}31

np¥ pagnycax KpuBH3Hm R

Ja
8R ’
rae nj, Ry, My, My ~— Ko3OOHUHEHTH Neperpy3Kn U ycaoBHit paboTh,
onpenenaempte no raage CHall [1-8-78; [ — pasMep nonKpaHOBMX Iy-
Teft B HPOLOALHOM HJM NONEPEYHOM HANDABJIEHHSX 3JAaHHA.

Honyckaercs suaueHMs Op Npu npoexTMpoBaHNM NPUHAMATH 1O
Tabn. 9, 10 KaK cyMMy COOTBETCTBYIOHMIHX PAacHeTHLHIX BETHUAH PHXTO-

@

Op = ng mg
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Tabauga 9

PacueTHbE BENUUHHM BEPTHKAALHOR PHXTOBKH-NOAKPanHOBLIX GanmoK
OT HakJoHa I, MM
I'pynna B ITPOXQALHOM HAalpapAeHHH OT paguyca KPHBRSHE R. MM
TeppuTo- npE AAHRE NOAKPEHOBMX NyTefk, M
puf
30 36 48 60 72 144 216
v 130 150 200 250 | 300 600 [ 900
o 10 19 29 42 | 166 | 374
130, 180 210 280 360 | 420 | 840 | 1260
16 18 32 50 | 71 | 285 el
7 250 300 400 500 | 600 {1200 | —
a7 42 74 85 166 | 665 | —
1 500 600 800 1000 11200 — | —
110 125 220 30 | 500 — | —

BOK B NPOAOJLHOM H MONEPEYHOM HAMPaBACHHAX B 3aBHCHMOCTH OT
rpymnn nogpaGaThiBaeMbiX TEPPHTOPHH, KOJHYECTBA H IMHPHHLI IPOJIETOB
B RAHHB NOAKPAHOBLEIX MyTed.

5.29. Oana 3ganuli ¢ MOCTOBLIMH KPaHaMH PEKOMEHAYETCHA NpUMe-
HATb NOAKpPaHOBHIE MYTH C 6CCTEIKOBLIMH peJbCaMu, NPONYUIEHHBIMH B
SEAaHHU Yepe3 Bce OTCEKH NpH obliefi AJHHe oAHON meT/iH, He MPeBHHIAIO-
mefi 288 M (puc, 14). Kpenetne pesibCoBHIX MieTell pekoMeHAYeTCA 0CY-
LEECTBAATH:

JAHHEHHO-NOABHKHEIM (PUKUHOHHEM INDH NOMOHIH NPOPHJALHHX TOH-
HEJIbHBIX NMOAKIAA0K, He NPenaTCTBYIIWNX NPOAOAbHLIM NepeMellleHH M
naetedl OTHOCHTENIBHO NMOJAKPAHOBBLIX KOHCTPYKUMIl NPH B3aHMHBIX CMe-
weHHAX OTCeKOB;

HenoABHXKHHM JJS NPEeAOTBPAIEHHA HX YrOHa B cpejHell yacTH nJuerel
Ha AJIHHE OZHOTO 11ara, B KOTOpOM pasMetieH GJOK HKeCTKOCTH.

Jonyckaerca HPHMeHATh MNOAKPAHOBLIE NMYTH C HENOABHIKHLIMH
KpenJieHHAMH PeNbCOB K NOAKPAHOBLIM 6alikaM NpPH YCIOBHH BINQJ/IHE-
HHA Y AepopMaUHOHHEX IIBOB CMEHHHX PEILCOBBIX BCTABOK C ORHHAp-
HHIM UM ABOMHBIM NOXBHIKHHIM CThXOM (puc. 15).

5.30. Crenosnle naHe/H OrpakAeHHA CaeLyeT NPOEKTHPOBATh Mo, fo-
BaTAHBHM cXeMaM, RONYCKAlOUWIHM B3aWMHLIE JuHeliHble A yrjoBhle
NoABHXKK Nanened Oe3 HApYUIGHHA NPOYHOCTH KpenaenHs naHedell K
KoJOHHAM H Ge3 pasrepMeTH3aIHH BepTHKaJbHWX H FOPHM3OHTAJAbHHIX
IIBOB MexXay naHensmu (puc. 16).

Kpenserne namesefi pexoMeHAYETCH OCYMECTBASTH HO YeTHpEM
yriaM WapHAPHEIME COCIMHEHHSIMH, HallPHMED CTePMKHEBbLIMH HaKAaf-
HBIMM 3JIeMEHTAMH: ¢ OJHOH CTOPOHH, NPH YKOPOYEHHLIX CTEPKHAX

{IapHEpPHO- HeNOJXBHIKHO), ¢ XAPYTof — NpH  YAZHHEHHBIX CTEDMHAX
(1A PHEPHO-NOABHAIC).
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Tabaunma 10

PacueTHble BeAMNHHH BEPTHXANLHOH PHXTOBKH HOAKPAHOBHX Gasok
l‘pynnu OT HAKJAOHA i, MM
TeppHTo- B nonepeyHoOM HanpaBJdeHHH OT PAAHYC2 KPHBH3HSL R, MM
pﬂﬁ npy KOJMUYECTBE NPONAETOB N H ypuie NpofeTos, M
noo | 12 8 2¢ | 30 | 36 | 42
v 2 LI 120 | 183 151 180
6 10 18 29 42 57
3 9 21 37 73 83 | 113
4 14 31 70 1106 | 125 | 170
Hi 2 100 125 167 214 | 211 | 247
10 18 32 | 0| 71| o7
3 16 35 64 126 | 142 | 194
24 53 121 189 | 213 | 291
1 2 144 | 180 240 | 306 | 302 | 353
23 42 T | 17 | 167 | 226
3 37 83 160 294 | 332 | 452
55 125 283 441 | 498 } 679
1 2 288 360 480 612 | 604 | 706
70 125 220 | 350 | 500 | 679
3 110 248 445 882 | 998 —
4 116 375 846 — —_ —

Kpennenne naxeneft B yraax sganuit u y gedopMauuoHHBIX wWBOR
PeKOMeHAYyeTCs BHINOJAHATL NPH YKODPOUEHHHX cTepxusax (puc. 17).

Jns HaBecKH CTEHOBHX TMaHeNel peKOMeHOYeTCA YCTpausaTh ONOp-
Hbie KOHCOJbHbIE CTOMHKH:

Ha KOJIOHH&ZX B YPOBHAX LOKOJA M BepXa OKOHHBIX MpPOEMOB;
Ha KOJIOHHAX B APYFUX MeCTaX IO BHICOTE K3 YCJAOBHH [IPOUHOCTH Na-
Heytell OT BO3ZeNCTBHA Macchl BhllUeNeXKallHX YYACTKOB CTeH;

Ha TOpuax MPOJAETHBHIX KOHCprKuHﬁ NMOKPBEITHA B YPOBHE HX HH3A.

5.31. Jebopmauuotuse 3a30pbl MeXKAY OTCEKAMH NPOU3BOACTBEH-
HBIX 3JaBkil B CTEHOBBIX OrpaxKAEHHAX CAeYeT NMepeKpuBaTh C HAPYXK-
HBIX M BHYTPEHHHX CTOPOH MaHeNell KOMIIEHCAUHOHHBIMH YCTPOHCTBaMH
H3 XkenesobeToHa, apMmoueMeHTa, acGodaneps, NOJMHBUHUIXAOPHIA,
CTEKJIOIVIACTHKA H APYTHX MaTePHaJOB B 3aBHCHMOCTH OT TeXHOJOrH yec-
KHX M apXHTeKTYpPHBX TpebGoBanuft (puc. 17).

3asopsl zonycKaeTcA HepeRpbIBATh HAKJAAAKAMHU:
ru6KuMH GHIYPHBIMH, Hanprmep, V-o06pasuoro npoduas ¢ HenoA-
BHIHBIMH KPenJeHHAMH K NaHeJaIM;
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Puc. 14. Kpenaenne O0ecCTHKOBHX pelbcoB K NOAKPAHOBHM GasJKam

@ — cxeMma; 6 — HeNOABHM.NOE; 6 — MOABHXKHOe; [ — KOJNOHHA; 2 — GAOK JKeCTKO~

cTr; & — nojKpanoBas Oanxa; 4 — KpaHOBMAA pexnc: & — ynmpyrag npoRaAaZKa; 6 —

npodnavias cTaabHas NOAKAAAKa 7 — 3axuM; & — npodnabHas TOHHeAbHAR

NoAKA8aAxa; 9 — amkepnuwlil Goar; 10 — walba; 171 — rafika; 12— ynop; 13—
orpannuHTensd; I — mar KoJaoHH

)
e

NAOCKHMH ¢ PPHKUUOHHBLIM KpenJenHeM, HallpHMep, CO meaeBbiMH-
IFOPH3OHTAJIbHLIMH OTBEPCTHAMH, obecneynHBAIOIHMH JHHEHHYIO M0-
AaTauBocTb ycTpoficTB, M HallelbHHKaMH, o6ecleUHBaIOWHMH repMeTHY-
HOCTH JlehopManHOHHLIX WIBOB.
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Puc. 15. Coennsente penhcoB Y AepOPMALHOHHOrO MIna

A ~¢ ABOHEMM UOXBHIKHBIM CTHMKOM; 6 ~~C OIHHAPHLIM TNOJBUKBLIM CTHKOM;
! — XOonoHHA; 2 — noAkpaxosan Gaaxa, J — KPaHoawi pense; 4 -- cMeHnafd BCTap-
K8 5 — maocKam Haxgajgxa; & -— ¢urypdan Hakaagxa; 7 — Oonr; 8 — radika; 8 -
mwahba; Ou — APCACALHAY BEJHUMHA ROABWKHKM; O -- 0Ch 22ODPMAUMOHHOTO 1uBa
{ga cevewnsx I-f, 2-2, 3-3 UOAKpPARORMe OaKH YCIOBKO He [OKasansl)
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Puc. 16, CreHopoe naHeanEoe orpakiense

§ ~~ KonouHa; 2 — HPOAETHAN KOHCTPYRUHA; 3 -— Bruaanuil; 4 — pyspaMent; & -

dyunamMenraay Canxa; 6 — OTMOCTKa; 7 ~— DPOTHBOMOPOSHA sachnka: & — cre-

HoBag NaHens, 9 - CTOAHK JANA CTEHOROR laneaw; [0 — saxnapnan jerals Ko-

AOHHLY; {1 — YKOPOUEHHBIt XpeneHHA cTepkehb; I2 — yAAHAeR:ubA KpeneXxnsill

cTepiKesin; f9 — SAKNAAHAN JeTaAb RaHenH; [£— 3akA8fHag HeTsxsL HpoNerHodl

KOHCTPYKIIHH; }5§ — YLRPYIrEe NPOKAARKH; O, O — TOAMAHE rOPHIOHTAIBHLIX IIBOB;
03 — TOAUIHEAD BEPTHKAJLHOIO LIBA MeKDY NaHesaMu

5.32. B npou3BOoACTBEHHHIX 34AHHAX AWCKH NOKPHITHA pexoMen-
AYeTcsl BHIMNOAHATL NpocToi PopMut, 6e3 BLICTYNAIOWKX Haj RHCKaMK
CBETOBHIX HJH a3paUHOHHLIX POHADANX KOHCTPYKUMHE, H3 COOPHHIX Xe-
Ae30GeTOHNRLIX INVIHT, CO2JHHEHHHX C BEPXHHMH HONCAMH pHreJed,
obecmeynBaioMEX HeoOXONHMY0 BePTHKANBHYIO NMOARTAHBOCTL H KECT-
KOCTb B MOPH30HTaJbHOH NJOCKOCTH HPH Nepejiaye HArpy3oK.

B spanusx ¢ pasweiM maroM KQJOHH He PeKOMeHAYeTCH NPHMEHATH
ROACTPONHABHHE ROHCTPYKIHH,
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Puc, 17, [dedopmaumnonunti 4i0oB B CTEHOBOM NaHENbHOM OIpaiieHHH

@ — ¢ HENORBHK]HLIM BHyTPeuniuM KpeliienheM; 6 — € HOABHIKHLIM KpenJeHHeM;

! — KonoHya; 2 — CTCHGBASL 1t tiviib; J — KOMNEHCATOP M3 OWHHKOBAHHOA CTalu;

4 — naockas AHCTOBAA HAKJIARKJI; § — HENEBOE OTBEpPCTHE; § — HalleALBHHK €

syGom; 7 — munabka; 8 — maiida; 9 — rafika; 10 — saxnagnas feTans KOJNOHHB

1 — yxopoueHunil rpenexuinii ¢1epKedb; J2 — 3aKAaAHas peTalbh CTeHOBO na-

HeaR; 13 — 3y6; am — KOMLEnCIMMOUHAS  cnnocofnocTE  aedopManHOHROro uIBA;
A — mapnna picicacro orseperns; O — och AedopmaipiodHoro wsa
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Ha noxpaGatuBaemuix tTepputopusax I/ — IV, IV,k rpynn gony-
CKaeTcs OCYIECTBAATL KpelieHHe IUIAT NOKPHTHH K pHreJqdM Ha cBap-
Ke uepe3 3aK/JajHLIe JeTaJH He MeHee, YeM Mo TPeM YIJjaM, a UIBL MeXIAY
TJIXTAMH DPEKOMEHAYETCH 3aMOHOJNHYMBATL MENKO3EPHHCTHM GETOHOM,
JJIA ycuJeHHS AUCKOB JONMYCKaeTcs B 3aMOHOJHYEHHBIX IIBAX YCTAHAB-
JIMBATL apMarTypy.

Ha nogpabarnBaemslx repputropuax [; I,k — I,k rpynn kpen-
JieHMe INTHT MOKPHTHH K PHreNsIM JONYCKaeTcH OCYILECTBJAATh CTep XKHe-
BLIMH S/IEMEHTAMH KO YeThiPeM Yr/aM, a oJ ONOPaMH IJIUT YCTpauBaTh
ynpyrue npoxaaaku. [Igel Mexkay mauraMu BIO/bL pareieft aomygckaer-
CH 3afOJIHATh 3JAACTHYHBIMH MaTepHaiaMH, HanpuMep NOPONJAACTOM
MakponopucToil pe3mHoit 4 Ap.

5.33. JedopManHOHHLIE 3230Pbl B KPOBJAX MOKPHITHA B MPOJOJIb*
HOM H NMONEPevHOM HalpaBJ/IeHHAX PEeKOMeHJYeTCs NMepeKpHBaTh THOKU®
MH JIHCTOBEIMH 3JIeMeHTaMH:

HHXKHHMH B BHUIe HaKJIajoKk Qurypuoro npodunas, Hanpumep, V-
obpasHoro;

BEPXHHMH B BHAE UHAHHADHYECKHX JIOTKOBHIX NMPHCTABOK.

K nauram mokphiTH# rgbKue aneMeHTE PEKOMeHAYeTCS 3aKPEMIAThb
HenogBHXKHO, C HapyXHOA CTOPOHB! UHIHHAPUISCKHX JOTKOBLIX MIPHCTA«
BOK DeKOMEHAYETCH Da3MeuidTh COOTBETCTBEHHO UAPOH3O0JMAUMOHHLIE,
yTenuTeNbLHbE H MHAPOH30JAAUHOHHEE cion. [lonyckaeTcs ycTpansaTs
Napoxs3oJMALHI0 ¢ HHXKHeH CTOPOHH ¢HrypHHX Hakaagok (puc, 18).

Tonmuuuy u BbicoTy ru6KUX JMeMEHTOB CJEAYeT ONpefesNaTh pacue-
TOM MX Ha NPOYHOCTb H KOMMEHCAUHOHHYIO cMOCOGHOCTb, IPH STOM H3
KOHCTPYKTHBHHIX coo6paxeHul BLICOTY FHOKHX 3JIeMEHTOB PEKOMEHAY-
erca nmpuHAMAaTh He Menee 0,6 mmpuHbl fedopMANHOHHEIX 3a30pOB H He
menee 100 mM.

B Mectax jedopMaulHOHHBIX WIBOB PEKOMEHAYETCH YKAAALBATH JHO*
HONMHATENIbHNA THAPOH3ONSAUMOHHLI C/0R C 3anyckoM ero sa r'paHH
nedopManuOHHEIX 3a30poB He Meree 500 MM.

5.34. llns Bcex rpynn noapaGaTHBaeMHIX TePPHTOPUI B OAHOITANK-
HBIX KapKacHBEIX sAaHHAX (oTcekaX) HeoGXOAMMO YCTPauBaTh CHCTEMbI
BEPTHKAJIbHHX H FOPHSOHTANBHHX CBfidell, COeJHHAIOMHE KOHCTPYKIHH
B IPOAOABHOM HaNpaBJeHHH H obecneunBajomHe KapKkacaM YCTOHIHBOCTh
¥ Manyio aedbopMaTHBHOCTL, CBSISH pekoMenzyeTcs BHINOMHATH H3 CTaAb-
HOrO NpoKaTa M NMPHCOERUHATH K ¥KeJe306eTOHHLIM KOHCTPYKIHAM dYe-
pe3 saknaaukle JeTanu Ha cBapke. [Ipu cenpaibHOM OGOCHOBaHHM CBfi-
8H JONyCKAaeTcs BHIOJIHATh M3 JAPYFHX MATEpHAJIOB,

Ha noxpaGaroiBaeMuix TeppHTOpHAX IV rpynnu cHcreMbl cBAsell no
KapKacaM HOonycKaeTcd He YCTpaHBaTh NpH mpoJerax He GoJee 12 M, BH-
coTe KOJIOHH He GoJiee 4,2 M ¥ KOJIHUECTBE KOJIOHH IO KaMKO#A NpoAob.
Hoft paMe He MeHee 5 IpH YC/IOBHH BOCHpHATHA KapKacaMH Bcex jefi-
CTBYIOMMX rOPH30HTANLHKX HATrPY3OK.

5.35. B oaHO9TaXKHHIX XapKacHbIX 3gaHuaXx gas I[II, IV, IV.k
NOApaGaThiBaeMbiX TepPHTOPU i BepTHKANbHbIE CBA3H ClAeLYET BHNOJAHATD
B K2XXJOM OTCEKe B BHJe IeOMETPHYECKH HeH3MEeHAEMLIX CBA3eBHX NaHe-
Jieft, CrpynnHpoBaHHLX B GJ0K KeCTKOCTH B OXHOM lUare.

BepTHKaJIbHEIE MaHEAW N0 KaXKAOH MpPOROJNBHOM paMe MeXAy KO-
JIOHHAMH PEKOMEHAYeTCS YCTpaHBaTh:

OpH Inare XoJIOHH 6 M M BHcore 20 8,4 M ¢ mpuMeHeHHeM ORHOIO
KpecTooOpa3Horo sneMeHTa;

npH 1mare KoJMoHH 6 M H Bricute Gojee 8,4 M ¢ nNpHMeHeHHeM ABYX
KpecToo6pasHbX SJEeMEHTOB CORNIEHEHHHX B ABYX YPOBHIX,
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Puc, 18. HedopMannoKHbH OB B HOKPHITHH

a — nonepenHuil; 6 — NPOAOJBIBIE: [ — BePXHHE NOAC nNpodeTHOM KOHCTPYKIIHA;

2 — nanra NORPHITHH; J, 4, § — KOMEGHCATOph! N3 OUNHKOBAHHOA CTanH; & -

HENIOABHIKHOE KpendeHHe XoMuercaropa X Naute; 7 — yienjutenb; 8 -— pyJoHHAL

KPOBAS; 9 — NONOCARHTENBHLIH PYNOHHLl KoRep; [0 — HapOKIONHNHN; am — KOM~

neHcanuoORHag caocobHocTy AedopManuoRaore msa; &, J;-—saszop B ceery

MeXAy TopilaMu NAHT MOXPHITAY HAH MPOACTHMX KONCTDYKLEH: O — Ooch Redop-
ManMOHROro 1Ba

NpH are KoJoHH 12 M H BHcoTe Godee 8,4 M ¢ NpHMEHERNHEM OLHOTO
HIH JBOMHHX KpecToOGPaSHEIX SMEMEHTOB ¢ OGUIMM LEeHTPOM Niepeceve-
HHSA B cpejHeli YacTH Wara.

[Ipu neoGxoaumoctd KONGHIYPamHIo pelIeTKH BEPTAKANbHBIX CBA-

3eBHX NaHeJell JonyckaeTCH NPHHHMATL B-BMAE NOpPTaja MAH Apyrof
o pust,



Kak npapuso, B 6J0KaxX JKeCTKOCTH B CHCTEMAX BepPTHKANLHEIX NMaKe-
JAell chegyeT NpeAyCMATPHBATL SaMLIKAIOMHE FOPH3OHTANLHHIE CBAZH
MEKIY KONOHHaMH (B TOM UHCJe B YDOBHE BepXa KOJIOHH) M CBASH-pac-
NOpKH MeXJy QyHRaMeHTaMu B npepenax GAOKOB KeCTKOCTH.

5.36. Ouna 11, 11, IV, rpynn noapaGaThiBaeMuiX TeppHTOpHE B
NOKPHITHAX CO CTPONUABHBIME (pepMamu anunoil 18 M u Gosee pekomen-
BYeTcs BLITIONHATD Mexay depMaMH B GJ10KaX JKeCTKOCTH BepP THKaJbHbIE
CBR3eBLIe [AHeNN B cepelHHe KAXKAOro fposera.

5.37. Oas I, Il.k; Ill,k rpynn nojpaGaTeiBaeMeiX TeppHTOpUH
BEePTHKAJAbHBE CBASEBLIe NAHSJMH MEXAY KONOHHAMHU CJIeYEeT BHIONHATh
nonatansuMu (pHc. 19, ). s 3THX Ke yc/I0BHA PeKOMEHAYeTcs Bbl-
NOMHATE HOZATIHBLIMH BePTHKAMBHLIE CBA3EBHE NaHENH MEXAY pHTeNs-
MH.

Tlpyn Heo6X0AUMOCTH NOJAT/IHBEIE CBSI3eBHE NMAHEJIH PEeKOMEHAyeTCH
NPHMENATh NPH NPOSKTHPOBAHKH 3XauHN Ha noapabaTbiBaeMulX TEppH-
TopHNX I,K rpynmel,

ITpn cnenyansyoM 0GOCHOBAHHH NMOAATAUBLIC CBA3EBbe NaHEAH A0-
nycKaeTcd NPOEKTHPOBATL C Pa3JHYHBIMU QOPMaMH PelleTKH H C pPasHhul-
MH Da3sMePaMH COCTABJSIOMIHX 3JIEMEHTOB.

5.38. BJIOKH JKeCTKOCTH peKoMeHLYeTCfi pa3MeliaTh MO OCHM CHM-
METPHH OTCEeKOB HAIH GJIU3KO K 0caM CRMMeTpHH. BaoKkH XecTKocTH ¢ Bep-
THKAJABELIMH TNOJATJAMBBIMH CBSI3eBHIMH NaHeJsIMH JONYCKaeTrcs pas-
Memarth B PasHHIX YacTAX OTCEKOB 3a HCKJOYeHHeM KPaHHHMX Waros.

5.39. B npexaesax GI0KOB KECTKOCTH B IJIOCKOCTH HHXHUX IfOS
COB CTPONUALHHX (epM cAeAyeT NpelycMaTPHBATh TOPH3OHTAALHEIE
cBA3enble nanean aas [; Ik, 11, rpynn noppabaThiBaeMEIX TeppuTO-
puil, a Takxe aas [I; I71,x rpynn nozpaGaTeiBaeMbeiXx TEPPHTOPHHE B TeX
clydasx, Korja UEHTPAJBLHLIE OCH 3JAaHHI OTK/IOREHH OT FAaBHHIX ocel
MyJb CABHKEHHA Ha yroj Gosee 20°, B ocranbHBIX eayyasnx HeoGXOAH-
MOCTh NpHMEHEHHS TODH3OHTAJbHMIX CBA3EBHX NaHeJeH PeKOMEHZYET-
Cf YCTaHaBJHBAThb PACUYETOM.

T'opH3oHTaNbHELE CBN3EBbIE NaHEAH PEKOMEHIYETCS NMPOEKTHPOBATH
TAK, 4T00b HX Y3JIH CXOLHJHCH C Y3JaMH CTPONMHALHHX depM H BepTH-
KaAbHHX CBA3eBHX Naxesef,

5,40. BHe GJIOKOB eCTKOCTH FOPH30HTANBHbLIE CBA3U MO MOKPBITU-
fIM ¥ B YpOBHE BE€pPXa KOJIOHH clAefyeT BHIIOJNHATD B CIyUasx, Korga ves
pes eMeHTH JHCKOB, PHIeIH H ONOPHHE Y3k He 00eCleYHBACTCH Tepe-
Jlava ¥ BOCHPHATHE FOPH3OHTANbLHLIX HArpYSOK.

5.4Y Naa I,x, 1/,x rpynn nogpabaThiBaeMuiX TePPHTOPHE yaanl
Kpen/ieHHs TOPU3OHTAJbHHX ¢BA3ell B CBs3eBHIX NaHekell K KOJMOHHAM
H PHTeNfM CIefyeT NPOSeKTHPOBATL H3 YCJAOBHA obecHeUeHHs PacueTHHX
HEePaBHOMEDHREIX fepeMelieHHH CMEeXKHBIX PAM B BePTHKANBHOM HANpaR-
JNIeHHH,

5,42. Ilpn HanHuuK B OAHOITAKHBIX KAPKACHLIX 3ZAHMAX MOCTOBHLIX
KPaHOB NMOJATVIMBEE CBA3eBHe NaHeaw Mo I, 5.37 caelxyer ycranassiu-
BaTh OTHOCHTENBHO NOAKPAHOBEX Ga/10K B IBYX YPOBHAX,

JJia cTyneHYaTH X KOJIOHH NOLATAMBHE CBA3EBLie MAHENH Clejyer
pasMemaTtsh B npelenax KaxJof yacTH KOJOHHH B BePTHKANBLHON Na0C
KOCTH, NpoXonaliesl Repes UEHTPH THMKECTH CeueHui.

Ipa npHMeHeHHH B SJAHMAX ABYXBETBEBHIX KOJIOHH MONATAHBLIG
CBA3EBHE NAHEAH CACAYeT YCTPAHBATH B ABYX BEPTHKAMABHHMX MJIOCKOC-
TAX, IPOXOARIGHX Yepes UeHTPH TAMKECTH CeueHUH KamAol peTRH.

5.43. Tlpu NPOEXTHPOBAHRY NOAATAUBLX CBA3€BRIX nasenell 0o
nyuxTy 5.37 pexoMeHayeTCA BHMONAATH:
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Puc, 19. Noaarmsaa ¢Bfa3esasn naHedb

a — KOHCTPYKTHBHAsI ¢Xema; 0 — pacueTHas cxema; ! — dynnaMent; 2 — Konou-

na; 3 — pyanamenrHas cBA3b; 4 — pHreNb; § — ropHseHTanbHan CBS3bL IO BepXy

XOnorH; 6 — RHaroHaabHag CBRA3DL] — FOPH3OHTAALMAA CBAML MOXATAHBOH nNane-

au; § — 1oA3yR, 9 — NBAHBADHYECKAA OTKpuTag onopa; J0-— Kocniuxa; Jf-—

PaAzHen; Am — xapakTepHCTHKS NOA4TAHBOCTE HaHens; O — OCb KONOHHEL; Q) —
OCh 3JIeMeHTOB HOAATAKBON cBfA3eBOoil naneau



BepXHue Y3Al N0 XapaKTepHCIuKaM OORATA4BOCTH A £ FoAsyHamd
olecneynuBalOLIIMH HEPABHOMEDHOE NEpeMeUleHHe HAKAOHHBIX SAEMEM-
TOB B BEPTHKAJIbHOM HANPaBJACKHH OTHOCHTEJNbHO OTKDHTHX UMJIHHAPH.
HeCKUX ONop, 3aKkpeNeHRHX HA KOJIOHHAX;

cpefiHHe Y3/ 0 XapaKTePHCTHKE NMOAATAMBOCTA A c HaKJAagKaMu,
obeCneuHBAIOIMMH B3aHMHOEe IepeMElUieHHe HAKAOHHHIX 3JEMEHTOB,
PACHOJIONKEHHBIX B OLHON NJIOCKOCTH;

HHKHHE Y3/bl B OGLIYHOM HCINOJHEHHH NYTEM CoeAnHEeHHS HAKJIOKe
HBIX YIEMEHTOB ¢ 3aK/JAaAHBIMH JETaNAMU KOJNOHH HA KOCHHKAX.

Ilpn 06oCHOBAHHH KOHCTPYKUHMH KpelJIeHHS HAnpapAAOWUX nap
TPeHHUA K KOJOHHAM H HAKJOHHLIM 5/€MEHTAM, a TakxKe (HopMy cedeHHH
HJIEMEHTOB AONYCKAETCH H3MEHATH,

5.44. BepruxanbHLie M. FOPHROHTAJIbHble CBA3U B OAHOITAMHBIX
KapKacHsIX 3LaHHAX CAeAyeT pacCUMTHIBATh Ha ocobbie coueTaHusa Ha-
FPY30K ¢ YueToM pasuaHbLIX KomOHHanui aedopmaunii seMHOH nosepx-
HOCTH,

Cea3H B 34aHHAX JONYCKaeTCA PACCHHTHIBATH KaK OTA/bHbIE CHCe
TeMbl, YaCTH CHCTEM H JIeMeHTh, MOJNHOCThIO BOCIPHHHMAIOUHE U Nepes
Jaouiue HArPY3KH HJM HX $acTh OT KOHCTPYKUHH Ha OcHOBaHHe.

5.45. Pacuer u MpoBepKY MPOYHOCTH MOAATIHBHEIX CBH3CBHX NaHe-
Jeft y X ateMeHTEeB N0 n. 5,37 caeayeT BLINCAHATD AR ABYX COCTOAHHN:

OpU CTATHYECKOM NOJNOXEHHH KOHCTPYKIMM Ha coBMecTHble Bo3xelt-
CTBHA PacyeTHLIX FOPH3OHTANbLHBIX HATPY30K U AedopManuit 3eMHON Mo-
BEP XHOCTH NO PACYETHHIM XapaKTEPHCTUKAM MaTepPHAJOB;

IPH AHHAMHYECKOM MNOJOKEHHH KOHCTPYKUHR HA COBMECTHbE BO3-
BeHACTBHA pacueTHHX TOPH3OHTAJNbHHX HATPY30K, aedopMauHK deMHOH
NOBePXHOCTH H JOHOJHHTEJIBHEIX CHJ, BOSHHKAIOMHX B MOMEHT ABHIKe-
HHS KOHCTPYKUHNE NPH BHHYXICHHWX CABHMXEHHSX OCHOBAHHA 3a cyeT
H3MeHeHHS cXeMbl HX paboTe, MO HOPMATHBHLIM XapaKTepHCTHKAM Ma-
TEPHAJIOB,

5.46, Pacuer nojaTAHBHIX CBA3EBHX NaHelell PEKOMEHAYETCS Bhl»
MOJNIHATh B COOTBETCTBHM C pacuyeTHoill cxemoll, npeicTaBiJeHHON HA
puc. 19. Jonyckaeres pasfe/ifiTe BepTHKAJNbHbIE CBSA3eBhie HAHENH HA
npocreliie cucreMbl, Kaxayio CHCTEMY PeKOMeBAyeTcH NPOeKTHPOBaTh
K3 yc/H0BHA paboThi HAKJIOHHBIX 3JIEMEHTOB HA pacTAKeHHe H CIKaTHe C
H3rHGOM.

5,47, IlpH npoeXTHPOBAHHH BEPTHKAJNBHLIX CBSI3eBHX NaHesnell Ha-
npAKeHHO-1ePOPMUPOBAHHOE COCTOAHHE SAEMEHTOB ClejyeT PeryJaupo-
BaTh OYTeM U3MEHEHHHA YIJIOB HAKJAOHA &, nNued MOJ3YHOB @ u b, Ko-
9pPUUHEHTOB TPeHUA NOKOA frp.p H KOIPOUIHEHTOB TPEHHA ABUIKEHHSA
frp.p, @ TakXKe MaTepHasoB TPYWHXCA map.

5.48. Pacuer BepTHKAALHHX NOAATAMBLIX Naseseil GAOKOB XKECTKO»
CTH NPOHIBOIHUTCA C YUETOM YKa3aHHH CNEMMANBHLIX peKOMeHZaumf,

PACYET NONMEPEYHBIX PAM
O HO3TA)XHBIX NPOMBIIJIEHHBIX 30AHUNA

5.49. Ilpu pacuere HoEepe4HBIX pPaM OJHOITAMKHOTO KapKaCHOrO
SHAHUA Ha oObLIYHBIE HArpyskH (CHerosne, BeTPOBHIE, KPAHOBbIE) H BO3-
peficrBue or aedopMauuil 3eMHOR NOBEPXHOCTH PEKOMEHJYETCS YUHTHI-
BaTh YNpyroe 3auleMJieH#ie CTOeK B OCHoBaHHe (Ynpyraii nosopoT ¢pyH-
Bamenrtos)., Hcxnoyenuem Moryr OuiTh nofiepedHhie pambi 3xauufl, npo-
emnpye;«ux Ha OPaKTHYECKH HeCXHMaeMOM OCHOBaHMH (CKaJIbHBIX
FPYHTAX).
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Onpegenenye ycuaufi B 3eMeHTaX NONepedHoil paMul cAeAyeT npo-
H3IBOAHTL C YYeTOM MPOLOJIbHO-NIOMEPEYHOro H3ru6a H paGoTe KOJOHH B
yunpyroii HIH ynpyroiJiacTHYeCKoR cTagHAX HanpskeHHo-aedopmHpo-
BanHOTO cocTosiuusA. Ilpoxo/ibHo-nonepeunbifi H3rn6 yuuTHiBaeTCs NpH
ycnoBuu

=N A2

B= 5o >0,15, )}

rae TN — cymMMa BceX BepTHKaAbHLIX CRJA, ACHCTBYKILHX Ha paccMare
pHBaeMYIO KOJIOHHY;

hy — BHICOTA KOJIOHHEL

[Bul — skBuBanenTHad KeCcTKOCTh HUXKHell (noakpaHosoil) wactn
KOJIOHHHI,

Ecan ycnosue (8) He cobaiofaercs, TO KapKachkl OJHOSTaXKHEIX 3Ja-
HEll paccMaTpHBAMOTCA KaK Ynpyro-narubaembie cHCTembl. Buanszne
HpORoABHOTO H3rnba NpH 3TOM YYHTHIBAETCR BBeleHHeM KospduuneHTa
n > 1 (CHull 11-21-75)

5.50. Ilpu pacueTte KapKacHOTO 3jaHHA ¢ Y9eTOM AedOpMANHOHHHNX
BO3/leHicTBHA OT BAHAHHA TFOPHBIX BHPAGOTOK PEKOMEHAYETCH:

[IPOBEPHThL HECYiiyl0 CNOCOGHOCTb KOJIOHH ¥ HpPM Heo6XOJHMOCTH
Ha3SHAYHTb COOTBETCTBYiOWlee apMHPOBAaHHe, Mapky GeToHA WJIH HM3Me-
HHTb PAacYeTHYIO cCXeMYy;

npoBepUThL OGHLYI0 YCTOHUHBOCTS 3MaHNA H NPH HeOGXOXHMOCTH Ha-
3HAYHTh JIOTIOJIHATESIbHOE YCHJIEHHEe KOHCTPYKIHMH M KOHCTPYKTHBHHE
MEePONpUATHS,

npu yctpoicTse GyHAAMEHTHHIX CBA3eH-PACHOPOK Ka3HAYKTh HX ce-
YeHHe, apMHDOBaHHe B MapKy OeToHa;

5.51. Ilpm pacuere nonepeuHHXx paM HauGoJlee NpHeMIEMBIM SBJAS-
erca MeToji nepemeuleHHii. EAWHCTBEHHBIM HEH3BECTHLIM AJs NHomepey-
HHX pam Gyaer Ap — TOPH3OHTaJIbHOE NMEepeMelleHHe PHIeNs IJOCKOR
(3arpyxaemoit) pamul.

BBogsa mo Hanpas/eHMIO HENW3BECTHOTO IiepeMellieHUs CTepIKEeHEK
CBs13M (B yajie CONPAXKEHHA CTONKH ¢ pHTeseM), NONYYHM OCHOBHYIO CHC-
TeMy. OT jaeficTBHA eJNHHYHOIO HEH3BECTHOTO B CTOHKax MJaocKofl paMel
BO3HUKAIOT PEaKUKH ryy. B CTepxeHbKe CBA3SH BO3HHKaeT peakuus Kg,
paBHasi cyMMe peaKlIMH BepXa KOJIOHH IVIOCKOR DaMEl oT nepemelleHHs

p = L. Jlaa xamporo BHAA 3arpyxeHus COCTABAAETCA KaHOHHYECKOe

ypaBHEHHe

RGAP+RD=Ov )]
rae Rp — cymMa peaxuuii BepXa KOJIOHH NJOCKOM paMii OT Harpy3KH;
Ay — ropH3OHTa/bHOE NEpeMeuleHHe PHIeNA MIOCKOH paMbl OT Ha-

TpY3keid.
Ynpyras peakuuss B ypoBHe BepXa pPacCMaTpPHBaeMOH KOJOHHH OT

HATPY3KH onpeneasiercs no ¢opmyne
fyn=flp+Apr11, (]0)
TA€ 7yp, Ty; — PeaKUHH B YpOBHE BepXa PacCMaTpHBaeMOH XOJOHHE
NAOCKOH paMbl B OCHOBHOM CHCTEME COOTBETCTBEHHO OT HATPY3KH W eAH-
HHYHOTO CMeWenus, onpefenseMule COrNacHo yxasaunam nn. 5.55, 5.56.
TopuzonTanbHoe nepeMellieHHe DHreas HJocKo#l pambl OoT Harpys-
ku Ay onpejensietcs 3 ypasnenus (9).
5.52. Ycuausa B ceuennsX koaouu (M, Q, N) onpeneasiior Kak ans
KOHCONLHOM GaNKH, 3arpyKenHoit Rarpyskoft u ynpyrofl peakuned ryp.
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OGLIYHO pACYETHHIMH ABJSIOTCA TPH CEUEHHSA MO AANHE KONOHH! [-f —
Haj KpAHOBOR KoHcoabio, 2—2 — MOA KPAHOBOR KOHCOADIO, 3wy
Bepxa pyHAameHnTa (ONOPHOE ceueHHe).

5.53. Pacuer nonepeunHX paM OJHOSTAMEHX KapKaCHHX supanmfi
BHNOJNHAETCA NPH CACAYIOUHX HCXOXHHX NpeNNnoCchiIKax:

puresd H ¢QyHIaMeHTH NPRHHMaIOTCH GeCKOHEUHO XeCTKHMH; mpo-
JOABbHbIE AePOPMALHE B PHI'GNAX ¥ KOJIOHHAX He YyUHTHIBAIOTCH;

NpH FOPHSOHTANBLHHX AedopManuAX SeMHOH NOBEPXHOCTH OTCYTCT-
BYET BSauMHOE FOPH30OHTaAbHOE cMelleHHe AedopMUpPYyeMOro OCHOBAaHHA
H QynzaMenTos;

KECTKOCTb CeUeHHH meNe306eTOHHHX KOJIOHH OnpeaeiseTcs ¢ yue-
TOM HX paGoTsi B YNPYroil HJH ynpyromJacTHUecKofl CTajusix Hanpss
KeHHO-1e0pMHPOBAHHOTO COCTOfIHHA B SABHCHMOCTH OT RefCTBYWOWMX
yenanii (n. 5.60).

WECTKOCTH CeUeHH R METAANHUECKAX KOAOHH ONpesienseTes Kak npos
H3BEeReHHe MOAYAsA ynpyroctH Meraana (E) n momenta uuepuun (/).

TlogatnuBocTs TPYyHTA B OCHOBAHHHM YHAaMeHTa OlieHHBAaeTCH Bes
auuunoit A, KoTopas onpeseasercs no gopmyne

A=1I4C,, (11)

rne Iy — MOMEHT HHEPUHH NOAOMBE $YHAAMEHTAa OTHOCHTEJLHO OCH,
NepreHARKYASPHOR NJOCKOCTH NONepevyHOHd paMbl H NpoXoAdumiedl Yepes
TOUKY HPHJIOXEHHS pPaBHOZEACTBYIOWell BePTHRAABHLIX CHJ, B IVIOCKO-
CTH NOJOMEBH dYHAAMENTa; C‘m — xosddruuenT KecTkocTH, ONpeACH-

eMblli o gopmyane
wg EF"

VEF(1—p})

Co=

; (12)
B;’.”‘ ~— MOZRYNb JAHTeNbHHX pedopManufl, NpHRNMaeMHil AAs TAHHHCs
TBIX FpyHTOB Ho Tabua. 2 npua. 2 CHull 11-8-78;
Oy — Gespasmepublit Kosddunuent dopms, onpegeasemnunit mo Taéa. 11
B 3aBHCHMOCTH OT COQTHOIUEHUSA CTOPOH MOJOWBH ¢(yHAaMeHTa
i (o — cTopoha rnozomwBn ¢GyHIaMeHTa B HanpapjieHHH TOpPH-
a

3oHTaAsHEX nedopMaunit rpynra);
F — nnomaae nomowsn ¢ysaaMenra (apm F > 10 M® nprHEMaTh
F = 10 m?);
Bp — Kosddunuent Ilyaccona rpysra

Ta6annpa 11

bla 0,33 0,5 0,66 1,0 1,6 ’ 2,01¢3,0

1,65 3,72 1,80 1,98 2,24‘ 2,612,9
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5.54. 3uavcHHA BeAWUHH, BXOAAUIKX B POPMYAH pPaciera nNonepew-
HHIX PaM, ONpefe/I AUOTCA CACAYIOMUMY BHPAKEHUAMK B 3ABHCHMOCTH OT
FeOMETPHYECKHX H IECTKOCTHHIX AAPAMETPOB H HATPY3O0K

3Bl {By] Py 4y |
M = P A= Y=~ nf= ;
I Bal " TT R T g
hy hy fe A Vﬁ' ‘
= i Ag = Ap= : = :
A . @ T " o B =sin e (13)
C =cos i ae=(1—A) VB.
0

5.55. Peakuuu B ypoBHe BepXa KO/IOHH NJOCKOH Pambl OCHOBHOK
CHCTEMBbl NIPH eAHHHYHOM CMEIlleHHH ocHoBanus (A == 1) caexyer onpe-
AensnTL no dopmydne:

M’
r‘:‘:-—’-t;-K,Ag npu B < 0,15, (14)
K

rae K;‘; — kosdpuuuent, onpegennemsiit no somorpamme (puc. 20) uim
no dopmyae

|
K8 = , 15
RT14A3 (1) 4+M" A (14-Agp)? (15)
HAH
_ﬁ. KpA 15 (16
Ny = h& R npu B>0| 0 )

rae K%A ~- Ko3bdunuent, onpesensemuit no nomorpammam (puc. 21—
36), MOCTPOGHHBIM B COOTBETCTBHH ¢ (opMyJoi

KpA _ VB—?’ (1—mo m,)
R 3 (mg - mo my)

M AVE
rae g — 31/5

17

Pomy=T4 Ay VE
my == J1+M (27 cos ag)— VB (1 —AV)s

mgM‘
By
f=mteantb
aCno—Bigao
— by
cos ato (6Cro—B tg ato)

My =

+ (M+my) (MA-my—ms); (s




Pue, 20. Homorpamma pas onpelenenns Kozbbunuenra Kﬁ

B TpuronoMerpHueckKnX GyHKUMAX peAHuHHa P, onpenensevasn
no gopmyae (8), npunnMaerca B paiKaHax.

5.56, Peakuuu B ypOBHe BEepXa KOJOHH MJOCKON paMbl OCHOBHON
CHCTEMEI OTpeleNsAoTCA caeqyomuM obpasom:

oT AeHCTBHSE MOMeHTa My, NpRAOKEHHOTO B BEpPXHEM KOHUE KOMOH-
HbI
Mn hH r?lmﬂ_ (lg)

M’ ’

OT HefCTBHA MOMeHTa My, NPHJOXeHHOIs K KOJOHHE Ha YpoBHe
KOHCOJIH NOAKPAHOBOA YaCTH

Tyg=

My by 1% my | (20)
M’ ’

g =
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Puc. 21, Homorpamma pas onpeseienus ko3dduItHeHTA K’,’QA npu
Ay =0,15; B==0,16; A==0,25
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Puc, 22. Homorpamma n/is OnpeleseHHs KoSpQHUHeHTA K’,’QA npu

Ay=0,15; $=0,16; A=0,45
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Prc. 25. Homorpamma naas onpeieseHust KosddHusenTa Kﬁ“ npu
Ap==0,15; B==0,5; A==0,25
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Puc. 28, Homorpamma ans  onpelenenns kodhduunenTa K',’zA npsu
rp=0,15; B=0,7; A=0,45
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Puc, 29, HomorpaMma pas onpeiedenus Koddduuuenta K}QA npn
Ap=0,15; p=1; 4=0,25
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Pac. 32, Homorpamma pam ompeienenns kospduuuenta KR* npu
Ap=0,15; p=1,3; A=0,45
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Puc, 34, HoMorpamma aas onpenesenus kospduuuenra K EA npu
A =0,15; f=1,5; A=0,45
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oT neficteus nonepeynoft cuam T

2,0
ThErg, mg

M’

Lyp =

; (2n

oT JeiflcTBUA TOPH3OHTaABHO{l paBuOMepHO pacupefesexHHoil Ha-
rpy3KH HHTEHCHBHOCTLIO §
3,0
ghl3rl, my
M’ ’

r,q=

(22)

oT JleﬂCTBHR TOPH3OHTAJBbHBIX C}IBH)KCHHﬁ OCHOBAHHA Ha . BEJHYH-
Hy Al

rip=Alry; (23)
OT NMOBOPOTA OCHOBAHHA (YHJAaMeHTa Ha yroj @
1o = A (14 Agp) @ryy, (24)
rje @ — onpejejfneTcsa B cnyuae naaBHuX Aedopmauuit 3eMnoit mopepx-
HocTH 110 dopmyae (5) CHull I1-8-78; B caryuae o6pasosanusn

ycTyna B ocHOBaHMM (QyHZaMEHTOB — no tdopmyJae

?= by : (25)

Hy tg (45°-—-92-"-)+0,8d¢

rae hy — pacueTHas BeAMUHHA YcTyna;

Hg — MomnocTh HaHOCOB, NpuyuMaemas He Gosee 15 M, uau ToJ-
IMMHA TPYHTOBOA MOAYWKM (B cayuae CKaAbHHX IpYHTOB),
paBRas MOJIOBHHE MUHUMAJLHOTO pasMepa NOXOWBH ¢yHAa-
MeHTa;

@p — pacueTHel YroJl BHYTPEHHEro TpeHus rpyHTOB OCHOBAHMS;
My, My, Mg, Mg — XKO03pPUNUEHTH, ONpeleAsieMue HO HO-
morpamMaMm (puc. 37, 38), mNOCTPOEHHLIM B COOTBETCTBUM C
dopmysamu .

mg=15[1+A (a—D]+M" A (14 Ay);
my = 1,5 (1—A% L M* A (14 Ag): (26)
m.r::_l—"a-—-l,SAT (1——’»2)+M' A (1+A¢,) (l-{—}v,b——;v'x);

3
mg =5 (44 @=DI+M" A(1+hg) 0,5+ hg).

65.57. Pacuer mnonepevyHhiX paM mno KoMOHHHPOBAHHBIM CXeMmaM
(cm. puc. 9, 6) oTaAMuaeTcs ONpejesieHMeM peaKLUMH BepXHEr0 KOHHOA
KOJOHH OCHOBHOM cHCTEMH ¢ WAPHUDHHM ONUpaRHeM Ha (GyHAAMEHTH.

Hcxoaunte nannbie NpUHEMAIOTCH Te e, YTO M A/ KOJOHH C Iap-
HUDHO-HENOXBHIKHLIM ONHPaHHEM puresefi u sameMaeHueM B GyHRaMeH-
Te, HO (€3 yueTa BLICOTH! QyHRaMeHTa,
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5.58. Peakunst B ypoBHE BeDXa KOJOHH OCHOBHOH CHCTEMH ¢ WAap-
HHPHLIM ONKpaHHeM Ha QYHLAMEHTBl NpU eIHHMUYHOM CMelleHHWH OCHOo-
Banus onpegessierca 1o opMynam:

M’
= T K (27)
u, V'
e KBS = —1 b I =Ko~ ;
rac K ST 1=Ko-+5ctg cp (29)

Hhy =11, VB (1 + M) —ByY, Ko=aCn,,

5.59. Peaxuus B ypoBHE BepXa KOJOHI OCHOBHOH CHCTEMBI C IHAp-
NHPHLIM onupanneM Ha dYHaaMeHTH onpeieasercs clrepyowum obpa-
aomM:

oT geficTbua MoMmenta My, NPUACHKEHHOro B BepXHEM KOHUE KOMOH-

Hhi
Ul —1
in="11¢n :—: ' (29)
Cy My
B — .
rae Ui o 11T én P, (30)

OT AeHCTBUSI MOMeHTa My, NMPHJIOKEHHOIO K KOJIOHHE Ha YpOBHE
KOHCOJIH NOAKPaHOBQI YaCTH

w w
ryx ="y Vex Wy,
rie

e =""T""", (3')

OT peitctBun nonepeunch cuan T

rie=ryy Yo Uy, {32)
hig
rae I, = - >
o4+ VE

B el Ko 1)

x[w] + VB i(l—m-w(x—?w)(l— o )]}
T 33
= (33)

OT jeficTBHA TOPH3OHTAaJbLHON pPABHOMEPHO pacnpejefieHHod Ha-
rPY3KH HHTEHCHBHOCTBLIO ¢

r’l’jg=r',“, Yg ws. (34)
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Puc. 44. HomorpaMma mnpeXeibHHX MOMEHTOB B
Keea06eTOHNNX KoJoHHAX cedennem 503¢50 cm

npu E<<&s

The llln=_‘_h'x—"—{“; [lu.; M:V‘--——-—Iu,]
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Wg=B—ny(1—c)-+ 21o

w1= Ko—-—-m1 ( B
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OT FOPH3OHTaJILHOTO CMemienns (yHAaMeHTa Ha BeaHYAHY Al

rm—.Alr“,
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Prc. 45, Homorpamma MHpeAe/bHEX MOMEHTOB B
Ke/seso6eTonnbix KosoHHax ceveHneMm 50X(50 oM
npu £>Exr, rae E=Ei+Ee

OT NMOBOPOTa OCHOBAHHA HA Yroa P
rllu(p =hg Ad; (Pf’;u‘ . (37)

5.60. Tlpu pacuere ene306eTOHHBIX KApKacoB NOApabaTHiBaeMbIX
NpOMBIIIEHHBIX 3JaHH#A XeCTKOCTh B pacueTHOM ceueHHM KOJOHHL Ol
penensieTca no pexoMenAauRAM pa3d. 8 macrosuero Pyxkosojctsa.

DksHBaNEHTHYIO KeCTKOCTb [ B] Keste306eToHHON KOJNOHHH HJH OT-
HeJIbHHIX ee uacTell ¢ NOCTOSIHHHM CeYeHHeM H NOCTOTHHOM NpoaosbHOH
CuJiof peKOMeHAYeTCH ONpeAenfATh NO HOMOTpaMMaM, NPejCTaB/ICHHLIM
Ha puc. 39. Ilpn nepsoM ciayuae S0P MOMEHTOB M KECTKOCTeR Heobxo-
AMMO NMONB30OBATRCA HOMOrpaMMaMH A n 5, npd BTOpPOM CAyuae — Ho-
morpamMmoit B, npu TperbeM cayyae — Homorpammamu B u b, Hopsgox

onpenesienna seanyny | B)/ By noxasan cTpeaxami Ha puc. 39 giR cay-
yaep I, 2u 3.
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Puc. 48, HomorpamMa npeiefbHHX MOMeHTos B He/e300ETOHHBIX Ko-
AonHax ceuenueMm 50X 80 cm npu E<<Er

5.61. PacueT paMbl Heo6XOAMMO HauuuaTb KaK pacyer ympyroi
CHCTEMB! ¢ KPaTKOBPEMeHHLIM AeliCTBHEM BceX HArpy3oK. Ycujus, no-
JMYHYeHHBIE B pesysabTaTe pacyera ynpyroft cycreMsl, HCMONB3YIOTCSH AAA
ofipefieNieHMs KECTKOCTEH, KoTopbie BBOAATCS B NMOBTOPHLIR pacuer.
TlpoussoauTcs TaKHM 06pa3oM MHOTOKPATHLI PAcHeT C YTOUHEHHLIMH B
npolecce NOCAeAOBATeNbHLIX NPHOAHKeHnH KécTKocTAMH. Pacyer npu
KPaTKOBPEMEHHOM AReHCTBHH HATPY30K CUHTaeTCH 3aKOHYEHHLIM, KOrAa
BeNIHYMHBL KECTKOCTEH KOJIOHH NOCJAEJHEro pacyeta OTJIHYAIOTCH OT Be-
JIMYHH Npeabayliero pacyera ue Goaee yem na 5%. Iocse storo onpese-
JASI0TCA KECTKOCTH C YUETOM JJHTENBHO JeHCTEBYIOIUX HArPY30K H Bbl-
NOJIHAETCH OKOHYATeNAbHBIH pacueT pamul. YIpi 3TOM fOMKHO COOMIONATE-
ca caenylowee yexosne: My << [M], rae My, [M] — pacuetnnii mo-
MEeHT B paccMaTPHBAEMOM ceYeHHH H NpejensbHLl, onmpelesseMbili nO

HOMOTpaMMaM, TOCTPOEHHBIM B COOTBETCTBHH C TPeGOBAHMAMM FAABHI
CHulIT 11-21-75.
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Pne, 49. HomorpamMa npefenbHHX MOMEHTOB B JKENE306CTOHHEIX KO-
nonHax ceucHueM 50380 cM npu E>Ep, rie E=§,+E;

PACMET NPOJGJNBLHBIX PAM
OAHO3TA)KHBIX MPOMBIWJAEHHBIX 30AHKA

5.62. YcrpoiicTBo 6/40Ka XKECTKOCTH B cpefHell YacTH OTCeKa sja-
HHA ¥ HaJHYHe B NpojoabHOfl paMe, Kaxk nmpaBufo, Tpex H Gojee KONOKH
no3BoJiseT B pacuyeTaX He YUHTHIBATh NepeMmelleHHe BepXa CTOeK, T. €.
npoaonsHag pamMa HO}IP&GETHB&BMO!‘O OAHO3TAXKHOIG KapKacCHOro saa-
HHA MOJKET CUHTAThCS RecBOGOJHON H pacuer CBOAMTCA K ONpeNesieHHIO
JOMONKHUTENbHEX YCHJAHNA B OTAGNBHEIX CTOfIKAX NpPH TOpH3OHTaJNbHOM
CMelleH}H H NOBOpOTe OCHOBAHHS QYyHAAMEHTOB.

p.63. Peaxkuun B ypoRHe BepXa KOJIOHH NPOROJBLHLIX paM Oeckpa-

HOBLIX 312HHfi ONPEASAIOTCS 7O PEKOMEHAAUMAM, HINOWKEHHEIM B TN,
5.49—5.61.
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5.64. Peakuuu B yponHe RepXa KOJOHHBI NPOJAOJLHLIX PaM ¢ ABYXbe
SIPYCHHIM PacroJioXKeHHeM NpoiOJbHbIX CBA3eH KapKaca A1 KpaHOBHIX
3pauuii Rp onpegensiorcs no dopuyne

Mg

Ry == My, ’ (38)
peaKkuUxH B ypoBlie MOAKPAaHOBLIX Ganok
MG—kMu
Roo=3 1T—n (39)

rae Mg, My — MOMEHTHI COOTBETCTBEHHO B YPOBHe NOJKpaHoBLIX Oa-
Aok ¥ BepXxa ¢yHIaMeHTOR, onpeleanemsie no n. 5. 65,

5.65. Harubaomue moMenThi B CTOHKAX APOLONLHBLIX PaAM C ABYXB-
SPYCHLIM PACONOXKEHHEM NPOJOALHEIX CBA3eH onpeseaaioTes no Gopmy-
JaM:

om 2opusonmansrelx Gecopmayul:

MOMEHT B YpOBHe Bepxa pyniamendta M ,

M =MV, (40)
MOMEHT B YPOBIie NOAKPAHOBEIX a0k
Mgy =M V2 9g; 41)

OM UCKPUBACH S OCHOGAHUR!
MOMEHT B YPOBHe Bepxa (pyHaamenTa

Myp=M' Vy ok (42)
MOMEHT B YPOBHE MOJAKPAHOBLIX Ganok
Mgo=M" Vg, . (43)

rae Vi, Vi Vg, V4 — ospduunentsl, onpegensieMble 0 HOMOTpaMMmaM
{pnec. 50—52) B 3aBHCHMOCTH OT BeANHUKHbLI

Vn= (44)

3(1—2) (l-—h-{-%—o&n A)

uayu no gopmyaam:

V1= 4 ; (45)
(i—x)z(lmh+—3~ anx) (1 4 Vi)

Qvu(i —h—f—-—i— oy )u)
211

T 2(1—A+agA) (14 Vy)
(l—-—?«.)(!-—i\.—l—-—z— Gn i\.)

; (46)
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Puc. 52. Homo-
rpaMMel aag Y
onpeaeieH! s 8
Ko3(phulHenTon 2
V3 H V4
6
b
y
J
2
1
P
////// +f
4(1—A A
Va= ( .‘{’;aﬂ ) (47)
3(1—1) (1-—A+—:;ani»)u+vn)
2 2V,
— — H 48
g a1 —Atmagr) TVm “
( —hbg et
38"
M,;=--——E-;—L—- (49)
R

MOMEHT B ONMOPHOM ceueHHH KOJIOHHBI Npu noBopoTe (QyHAaMeHTa B

NPOROJBHOM HANPaBACHWH HA €AWHHUHBIK yroa,

lBﬂ] ~— 3IKBHBaJIEHTHAA JKECTKOCTb NMOAKPaHOBOMH 4acTH KONOHKEDI B NJIOC-

KOCTH TIPOAOJABHON paMsi;

Oy — OTHOLIGHHE IKBHBAJEHTHHIX XECTKoCTell NOAKpaHoBol ¥ Hajg-

KpPaHoBOH YacTefi KOJOHHE! B NJOCKOCTH NPOROABHOIN pambl;

91



ol = Sl
R

(p:.' — HAKJOH OCHOBAaHUA PYHJIAMEHTAa KOJIOHHLI OT PaAHYCa KPHBH3HL!,

Aly — ropusouTanbHoe cMellenHe OCHOBaHUA PyHRAMeEHTa,

Ap — nojatAuBoOCTb IPYHTA B OCHOBaHMHM (QyHJaMeHTa B NJAOCKOCTH
npozonbHoil pambl, onpexensiemas no gopmyae (11).

— OTKJAOHEHHE KOJOHHL OT BEPTUHKAJNH]

PACYET CBA3EN-PACNOPOK MEXIY OTAEJIbHO
CTOAUIUMY dYHOAMEHTAMH

5.66. Cms3u-pacnopku YCTpaHBaloTca ANA 3aWnTul $yHAAMEHTOS
OT NOBOPOTOB ¥ CHUIKEHHN BAMSHHSA FOPHM3OHTANbHBX Aedopmauuil ac-
HOBAaHHUA HAa HaNpsAMKeHHO-JAeGOPMUPOBAHHOE COCTOAHHE HECYWHX 3je
MEHTOB KapKacoB MNpPOMBILIJIEHHBIX 3RaHHH.

5.67. Cesau-pacnopky pacnosaraloTcs B uAnoM HAH ABYX YpOBHAX,
[Mpumenexve cBR3eli-pacnopoK B 0JHOM YyPOBHE PEKOMEHAYeTCA AR Kap-
KaCHbIX MpPOMBLIIIEHHKX 34aHUH, NPOEKTUPYEMBIX Ha fNojapabaThiBae-
MBIX Tepputopunx //—IV, IV, « rpynn; B AByX yposuax—/, I . k—I1/,
K I'PyNN ¥ Ha CBePXKAaTeropHMHLIX NJoumlafKax c TEKTOHHYECKHMH Hapys
IWEeHUAMH, C BhIXOA2aMU pabodHX YroJNbLHHX NJACTOB Ha 3€MHYIO NOBEpX-
HOCTh, 4 TAKXKEe Ha MJOWAJKaX CO CTapbiMH TOPHLIMKH BeIpaboTkamu,
npoRgeHHLIMK Ha Ma/ibIX rAyOuHax.

BapraHTh KOHCTPpYKTHBHOTO pelueHHS ycTpo#icTBa cBA3ei-pacrno-
POK npuBedeHu! Ha pHc. 53.

Mpuwmeuanune Ilpu ycTpoficTBe cBR3eft-pacnopok 8 OAHOM
ypOBHEe BepXHHEe He CTaBATCH.

5.68, Jna obecnewenuss paGoThl CBA3eR-pacnoOpoK Ha UEHTPANbLHO
HanpabBJieHHble YCHJAHA YCTPAHBAIOTCHA IWAPHHPH MO0 UX KOHLAM, a nojg
noaowsofi — NOAroTOBKAa U3 JErko CXHMaeMoro Matepuaaa. ¥ KasaH-
HBIM MaTEPHAJIOM MOXKET C1YXHTh CMeCh, COCTOAULAA U3 PaBHHX “acTel
MATOR KHPHOM TAMHB M MeJKMX ApeBeCHbX onuaok. Tosmmuuua noaro-
TOBKH NPHHHMaeTCs He MEHee Pa3HOCTH BeJHUMHKL! ocelaHus Qyniamen-
TOB, COCAHHEHHHIX CBA3bIO.

[lapuupHocTp coepnHeHRA cBA3el-pacnopok C OTAENBHO CTOAIH-
MH pyHIaMEHTaMH LOCTHTaeTCA 332 CYET PACMNOJIOKEHHN NO HeATPaNbHOM
ocH cBfi3efl apMaTypb!, BBINYCKH KOTOPOH COSAKHAIOTCA BaHHOR cBapKoh
C BRINycKamMu U3 QyHIaMEHTOB H 3aMOHOJAHYMBAOTCA GeToHOM,

5.69. AukepoBKa BHINYCKOB apMaTyphl B CBA3AX M QyHIaMeHnTax
npoussoautca cornacko raase CHull [1-21-75. [lnowaas nonepeunoro
ceueHMs BLINYCKOB NpHHMMaeTcs DaBHOR MJoWlagu nonepevHoro ceve-
HHA paGoued apMaTypu! cBa3ed-pacnopok.

5.70. [ToBepXxHocTH 3aMOHOJIMYEHHW'X 6eTOHOM WIAPDHUPHLIX COEAH-
HeHMH AB2XAL NOKPHIBAKNTCH GHTYMOM BA3KON KOHCHCTEHLMH C UeAbIO
ApeaoXpPaHeHHsA apMaTyphi OT KOPPO3HHM NMPU PacKpLITHH TpPeliuH B Ge-
ToHeE,

5.71. C uenblo CHHIKEHUA YCHAUA B CBA3AX-pacnopKax NpoMbiui-
JeHHnle 31aHUST pa3MepoM B NraHe Gosee 72 M, Kak npasuao, pasgens-
torcH feopMaUMOHHLIMM IBAMH H2a OTCEKH M NPH Heo6XOAHMOCTH YCT-
panBaloTcs MexAy nogoiunoil GpyHAaAMEHTOB H NOArOTOBKOH IWIBHK CKOJbe
HKeHMA M3 ABYX cJoeB NepraMuHa c Npociofikod MosoToro rpadura,
Ha noapa6atuiaemuix tepputopuax I, I, &k — [/l, k rpynn u cBepxka-
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Puc. 53. BapHaHTE! KOHCTPYKTHBHOrO pelleHHs Ces3eli-pacmopox

@ — BepxHHe W HHXKAHE CBASH-PACNOPKH PacnoONOKERH N0 ocH $HYHAAMEHTOB}
0 — pepxHle CBN3H-POCHOPKEH PACNONOXKEHb [0 OCH P%La (PYHAAMERTOB, HHK«
HHe -« 10 KpaaM GYHIAaMEHTOB; & — BepXHHe H HIDKHHE CBA3H-DACIIODKHM pachio-
AOKeHHl, COOTBETCTBEHHO, MO Kpasm Crakanos M dynnaMmenros; I — cBA3H-pac-
nopKH; 2 — OTBEPCTHA B KOJOHHaX H CTEHKaX OQYHNAMEHTOB; J — CTepKHH H3
apMaTypsl p liapuupe; 4 - BaHHAA CRAPDRa apMaTypHMIX Bbluyckos; § — paGodast
apMaTypa CBAIU-PACNOPKH B MpOJeTe; 6 — NOATOTOBKA H3 JIErKO CHKUMAeMOro
Marepuana; 7 — WapHHPHI



TerOPHHAHBIX MAOUWAAKAX AJAHHA npoMultusie H X 34aHuil (oTcekos) e
A0JKHA npesblitath 48 M,

8.72. edopmMauMOHHbIE LWUBL JOJMHL pasfesaTh CMEXKHBIC OTCEKM
NPOMBIIULAEHHOrO 34aHHSl N0 Bcefl BbicoTe, BKAIOYAR (OYHAAMEHTH #
KposJto.

5.73. B npenenax sganus (oTceka) cBA3M-pacNopKH pacnonaraior
Ha OAHOIl OTMETKe NYTeM 3a/M0XKeHHs (PYHAaAMEHTOB Ha OXWHAKOBOM ray-
Guue. Ilpu ueoGxoaumocTH 3arnyGieHust PyHAAMEHTOB Ha pasHHX OT-
MeTKax HX pacllofaraloT B OZHOM YPOBHe, a pasHOCTb 33raybiaennit 3a-
noJinsior Oyrosoll Kaaxkol uau GytoberoHom. Mexay nogowsoit ¢yH-
AaMeHTOB H MoAGYTKOR MJH NMOAGETOHKON BHIMOJIIAETCA WOB CKOJbXKe-
Huna. [Ipu 5TOM NAOCKOCTE IUBA CKOJIbIKEHHS HOJINKHA ObiTh TILATEJNBLHO
BhipoBHeHa. OTKJIOHeHH S PaaMepoOB WIBAa MO BEPTHKAAH AONYCKAIOTCA He
Gosee 5 MM Ha | M aAMHBI UiBa,

5.74. MuHnManbHOE nonepevHoe ceyeHHE CBA3EH-PaCNOpPOK MPHHU-
MaeTCs H3 YCJOBHUS PAaCHOJIOXKEHHS apMaTyphl, HO He Menee 20X 20 cm.
YaeénuueHne nonepeysHoro ceuenus CBs3efl-pacnopok ocyluecTBAsETCH,
Kak npasHJo, 3a cueT UX wHpHHL. Beicora cevenusn cBaseft Ha3HavaeTcR

B npejenax — ... 1 oax pacyeTHOro NMPoOJLETA, KOTOPbIA NPUHUMAETCR

50 20
PABHLIM PACCTOAHHIO MexxJy ¢dyhjlaMeHTaMM B cBeTy

5.75. Pacuer no npouHocTH css3ell-pacnopox anuHoi po 12 M s
CBETY PeKOMEHAYETCH NPOK3BOJAMTE HZ HUEHTPAaNbHOE PACTAMKEHAE HAU
uentTpasasioe cxartue. [1pu 3ToM 3HaueHue Ko3pPHUUEHTA NMPOAOABHOIO
u3ruba npusuMaeTCs PaBHHM eAMHHLE.

5.76. HopMaTuBHLIe 3HaueHHs MOAYas obwe# aepopmanuu, yraa
BHYTPEHHETro TPeHUS W Y/eJAbHOrO CUEMNJIEHH A FPYHTOB A0J/KHL yCTaHaB-
JUBATHCA HA OCHOBE HENOCPEACTBEHHAIX ONMpefeNeHH A B OJIeBLIX HJIH JAa-
GopaTopHLIX yc/ioBHaX. PacyeTHble 3HAYEHHS YKa3aHHbIX XapakTepuc-
THK FPYHTA, HeOOXOAUMBIE /TR ONPEJENEeHUs] HATPY30K, AeACTBYIOUIHX HA
OT/eAbLHO CTORUHe GYHIaMeHTH OT Bo3RelicTsun pedopMauuit seMuoft no-
BepXHocTH, npuHMMaloTca corsacHo riase CHull 2.02 01-83, .

5.77. Ycuausa cxaTusl HAM PACTAKEHHUS B CBA3AXN-pdcnopkax onpe-
aeaniores o GopmyJie

m
Ni= X No+Wy, (50)
i=1

rae N, — paBHojeficTyiowas CHJ, NPUJAOKEHHBX K OTAENLHO CTO-
fiweMy GyHzaMeHTy OT BO3AECHCTBHA ropusouTansHuX gedop-

Mauuit 3eMHOt MOBEpXHOCTH
Ne=Nrey+No@r N aeerd (51)

Ny — pasnoneiicteyioumlas CHA, NPUJOKEHHHX K OTAedbHO CTOsI-
weMy ynpamenty npu 06pa3oBaHUM YCTYNa B OCHOBaHWH

N,:N,.(y, +N5(Y)+NA(Y): (52)
M — KOMMYECTBO (PYHAAMEHTOB OT JAHHOTO CeUEHUA N0 KOHUA pAAd

dyHAaMeHTOB, Uepea KOTOPHIE HE MPOXOAUT UEHTPAIbHAS OCh
3ganun (otcexa), N e
- H cH
rae N, Nty Noey Notyy Nagey Vaty) — BeAHUIHHEL p
rpyHTa, leficTBYyOUH X COOTBETCTBEHHO 10 NOJOUIBE, GoxoBbiM
MOBEPXHOCTAM W JaBJeHHEe Ha JI0GOBYIO NOBepXHOCTh (-0

dyuaamenTa,
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Tabanna 12

o

ath 5 3 5 1 0,66 {0,5 |0,33(0,2

@y | 1,220 1,3 ]1,09]1.07] 1,06 1,07]1,00/1,13}1,22

wy; [0,53]0,53)]0,53/{0,53/0,50)0,450,42/0,371/0,29

1 ] ’

5.78. Beawunna cuaut Tpenda rpyuta, gedcTBylolas no nojowse
thynpamenta npu BosaeficTBHN ropH3ouTaAbHEIX JAedopMauuf pacra-
WMENUR-CIKATIS 3eMIjolt noBepXNOCTH N-r(a)' onpexessiercs no gopmyne

Nr(e) =(l /C\ Flli VAI—I"‘p Nr(np))”l < N'r(np)' (53)

Beauunua enaw tpenus, geiicTsyomas no nogomise QyinaaMenta npu
BO3eACTBUN ycTyna B ocHonanun Ny(y), onpexeaserca no gopmyJe

NT(y)= (] /CN Flli ahy-l‘ﬁ/ap)'—l < N?(Hp) ' (54)
rpe N’r(up) BeJHYNHA npeaenbuoﬁ CHJLI TpelMKN OT cABHralomerocsd
FpyHra no nojowse pynaaMendToB, olipejenasercs no dopMmyne

N'xs(np):FIli(uOl g Pp+ cp)i (35)

C. — xo>{ppuunent KECTKOCTH OCHOBAHWA NP CRABHTE, 0N
peaeasercs no GopmMyae

c w,; Fy
x=

. (56)
Fni (Y- ppp) (1 —a,; prp)
rae Fy; — nromaas nopowsH i-ro ¢pynaamenTa;

P — pesanunna BepTHKAALMOM Marpyaxy Ha OCHOBANME,
Wy, @y — KO3(PhuUNNEHTH, 3aBHCAlIME OT COOTHOWENHS CTOPOH NO-

AOWIBL PYyHAIMENHTA %. rie a —cTOpoONa noaouinkt Pyuasa-

MeHTa B Hanpasjellyy ropu3oNTAABHOTO CABHIKENHS rpyH
Ta MM NEePNEeHANKYNAPHas JAWHUKM  TPOrHO3NPYeMOTo
YCTyna n ocCHOBaMIM, NpHHUMaeMuie 1o Taba, 124
Krp — koddduuueur Ilyaccona rpyurta, KOTOPLIA HONYCKaeTCH
npukuumaTh ho rtada. 13;
Tabauna 13

Hauuenonanue N Boauuuna nospgn-
FpyNTa Koncucreniuns rpynra unciira IMNyaccona,
nrp
Fanuw Tecpanie ¥ noayTeepane 0,1—0,15
Tyronaacthuibie 0,2—0,25
Cyrannkn MaacTuunbie B TeRywenaa- 0,3—0,4
cTHuNLIE
_ Texyune 0,45—0,5
Cyhiecn TeepAuic u neyTBCpAkIC 0,15—0,2
0,25—-0,3
Meckn TyronaacrTuymbic 0,2-0,25
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TaGauna 14

HauMenopanue Kosdduun- XapaKTepHCTHKA FPYHTOR
eHT & NOopH-
rPYHTOB cTOCTH a l B ' v I ¥ I t l ®
Tleckn kpynueic ul0,41—0,6] 0,051 |0,08 1,6 {0,821 6,05 {0,037
cpesHell MAOTHOCTH 0,3{-—0,8 0,050,082} 1,6 } 0,8 } 6,05 |0,0379
0.81—1,2] — —_ —_ — -— —_
Tleckn menxknue u)0,41—0,6/0,051]0,057] 1,7 | 0,89 | 6,43 [0,0341
nuAeBaThie 0,61—0,80,087(0,094f 1,6 | 0,87 | 6,05 [0,0349
0,81—1,2f — — — — — —
Cynecu 0,41—90,6/0,05410,064] 2 0,891 7.56 [0,0341
0,61—0,80,093]0,111| 1,7 { 0,88 | 6,43 |0,0348
0.81—1,2f — | — | — 1§ — | = |'=
Cyriaunxu 0,41—-0,6}0,067|0,113}] 2,3 { 0,92 | 8,7 10,033
0,61—0,8/0,073{0,132| 2,1 | 0,9 7.94 10,0337
0,81—1,20,06 (0,103( 1,9 | 0,87 7,18 {0,0349
Tausp 0,41-—-0,6/0,07 {0,129 2,4 | 0,93 | 9,07 {0,0326
0,61-0,8/0,076}0,139] 2,2 | 0,92 | 3,32 0,033
0,81-—1,210,064 0,112 2 0,9 | 7,5 [0,0337

Ey — Moaynn obuedt sedopMauuy rpyHTa;
Oy; — CpeRHee HOpMaTHBHOE JaBJIeHHe NojJ noaowBoi ¢yHraMenTa;
@p, €p — pacyeTHble 3HAYEHHA YrIyia BHYTPEHHEro TPEHHA K cLemse-
HMS FPYHTA;
v, ¥, &, B — koncranTH TPyHTa, ompejefsieMuie no TaGn. 14; hy —
BHICOTA YCTYNa B GCHOBaHWH;
Al; — pacyeTHoe OTHOCHTE/NbHOE I'OPU30HTANbHOE nepeMetlieHHe PYH-
Ta noj GyHAaMeHTOM, onpejensieMoe 1o popmyae

AMlj= o (ng my€o—eg) Xi; (67)

Ng, My — Ko3(hUUHEHTH NEPerpyskn n ycaoBui pabotsl, NpuHuMae-

mble no 7a6a. 3 u 4 CHull 11-8-78;

€o — OTHOCHTeNIbHAS TOPH3OHTAAbLHAR JAePOPMAUHS OCHOBAHHA
pacTAKeHMS HJH CXHKATHA Mo MapKWednepcKoMy pacueTy;

€y ~— coGcTBEHHbIe RedopMallHH q;ynnameyrnoﬂ CBASH-PaCNOPKA
OT BO3AelCTBHA BO3SHUKAOWHKX B Hell HaNpAXKEHHH, MPHHM«
maempie ey = 1:1073;

X; — paccTosiHHe OT LEHTPaNbHOR OCH 3JaHHA OTCeKa A0 OCH
PpyHnaMenTa,

CyMMapHas BeJIHYHHA CHJB TPeHHA FPYHT3, IeflCTBYIOUAs NO MoO-
fowBe ¢yHAaMenTa TPW BO3ACHCTBUM TrOPU3OHTAJBHBIX aedopmaunh
3eMHOf NOBepXHOCTH K NpH 06pa3oBaHHyu yCTyNna B OCHOBZHHH ROJIKHa
YAOBAETBOPATL YCAOBHIO

Moyt Netyy < Nagapy- (58)

B cayuasx korga cymMapHas BeJiHuHHa CHJL TPEHHA UpeBhlidaer
npeesbHYI0 BeHUUHY Ny(np), BeAHuuny Nq(y), CRelyeT oNlpeae/aTh no
tdopmyne

Ny =Nrmp) —Nrer* (59
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Ta6aunuwa 15

VHRenbHOE cluen/ieHHe rpyHTa o6paTHoRl sacuinku, kIla, npu

g, ® NPOAO/MIKUTENEHOCTH SKCMAYATalUHY COOPYKEHHA JO MOAPaGOTKH,

g3 %l-_lf " net

Ec I e

i 138 @ 1| 2] s 4 ] 6 8 | 10 |>10

16501 1010,938] 32,7 { 34,6 | 35,91 36,56 137,21 37,7 {37,941
20(0,548| 12,7 | 13,2 [ 13,5 | 13,7 { 13,8 | 14 14 15,4
3010,238| 8,7] 8,9] 9 9,11 9,3] 9.3 9,.3]10,2

10/0,918] 46,7 | 49,6 } 51,6 | 52,5 | 53,6 | 54,2 | 54,4 | 59,8
200,528} 18,7 | 19,6 | 20,2 | 20,6 | 20,9 | 21,1 121,2 | 21,3
1750{ 30| 0,338} 12,7 { 13 136113,7113,91 14 14 14,7

10{0,848] 67,7 | 72,1 | 74,4 | 75,1 | 78 79,1179,4] 87,3
1850} 200,508} 28,71 30,3 |31,4|32,0]32,5}32,9}33 36,3
300,218} 15,7 | 16,4 | 16,9 | 17,1 | 17,4 17,5 | 17,6 | 19,4

10]0,798| 89,7 | 95,7 | 99,7 J101,7 |103,7 |105,3 |105,6 |105,6
19501 2007448 447 | 47.5 [ 493 | 50,3 [ 51,2 | 51,9 | 52.1 | 57.3
30{0.198| 23,7125 |925.8|2.,3|26.,7]27 |27,3(30

[Mpumevanusn: 1 Tlpu cosMecTHOM yueTe Harpy3oK Ha ¢yHia-
MEHTHi OT BO3AEHCTBHUA [OPH3OHTANbHEIX JAedopMauuil 3eMHON nosepx-
HOCTH H OGpa30BaHHA YCTyna B OCHOBaHHY BeaudnHa N g(y) He yuuTH-
BaetcH.

2, INpomexyTouHble 3nayeHHs N0 BEPTHKANM N FOPH3OHTaus Taba.
15 onpesensitor NyTeM JHHEHHOA HHTEPUONSLKH,

5.79. Beamuuubl CHUJ TPEHHUA OT CABHraloUlerocs rpysra no Goko-
BHIM TOBEPXHOCTAM ¢yHzameHTa Nd(e) u Ng(y) onperensiores Hs yc-

JIOBHS NPEAEeALHOTO CABHIA IpyHTa no opmyne

Ay
Nenpy =2F5i( nig % tg fPs+Ca), (60)

rae Fg; — nnomaas GokoBsoit nosepxsocTH {-ro  dyHAaMeHTa;
hy; — 3aray6aense MONOWBH i-ro QyHjaMeHTa; Ys — IWIOTHOCTL FPYH-
Ta 3acHifiKH K MOMEHTY MoApaGOTKH 3XaHHI; Pz, Cy—YyroJ BHYTpeHHEro
TPEHHS H YAeJbHOe cLeNJieHHe IPYHTA 3achilKH K MOMENTY moxpaGoTKH
3AaHHdg NPpHHEMAaeTCs no Taéa. 15,

5.80. BennurHa cuJsbl GOKOBOTIO AaBJeHUs FPYHTA, AeficTByoled no
#060BO{t noBepXHOCTH i-ro (yHAAMEHTA OT BO3JACHCTBHUA rOPUIOHTANDL-
¥HX fedopmanuii 3eMHOK ToBepXHOCTH onpeaeAsnercs no fopmyne

N N,
A{np)
N e =20 (VitaBan -1 < N ytop) - (61)

4 3¢ 939 o7



m Beanuyuna cuasl 60KoBOoro gaB-
Aeuns TpyHTa npu obpalobanun
08 ycTyna B ochoBanun Np(y) onpege-
anerca no ¢Gop Myae

05 »
/] s Bzt Oy
04 Noyy = <
/ a0y I—[Bh,
82 }—A
< Ny (62)

0 04 08 12 h

rae Npiupy — npeaedbnasi Beanuu-

Pl‘lc. 54. saBMCHMOCTb HiMeHe- Ha CUJALL GoKoOBOI'O naBjenus rpy“.
RHA  KOYOOHUHEHTA M OT TAY- 12 ya i-i oTACAbHO CTOAIMMA dyu-
GuHEl TPYHTOBOrO Maccusa h A2MeHT, onpelennerca no gopmye

/.
N gy = Fnt [———"2‘ 5 4 g8 (45° + —";—)+ %, tg (45v+ -%‘1-)] (63)

Fg;—nnomann 60koBofi noBepXHOCTH {-Fro $yHIaMeHTa, BOCAPHHUMAIO-
medi Gokonoe AaB/ieHHe; p — KOHCTaHTa FPYHTa NPUUNMAETCS AAA TaH-
HUCTHX TPYHTOB paBHoW 2, ang necuahmwx — 1,8; &, f — konerantu
rpysuTa, onpepeasiorca no Ttabn. 14; w; — kosdpduumnent gopmu, on-
pexnessercs no dopmyie

hZ

Fni

; (64)

w; =

hy — BeicoTa i-ro PyHnaMenTa;
Ey — npusegenuntit Mogyas bBoroBoR Redopmalnu rpysrta, onpege-
agetcs no gopmyae
— E¢ E .
E = 02 ; (65)

d
Eot-7y- (g~ E)

Eg — Monyab OokoBofi jaeopMalini IpyHTa, onpeleiseTcs no ¢op-

MyJe
Eg=nm£Ey; (66)

n — xospduuuenT, YUHTHBAIOMHHA AHM3OTPOMHOCTb MEXaHHMETKHX
CBOMCTB rpynTa InpH OOKOBOM M BepTHMXalbHOM JaBAEHHM 32
cueT ocobenHHOCTeN NPHPOAHOrO CAOXKEHHN AAT JECCOBHANMX CYI-
anitkos loubacca, pasen 0,75;

m — Ko3pDHNHEHT, YUNTHBRIOMUE BANSAHNE HIMEHFICUWUXCH NO- FAY-
Oune ReOpMaTHBHLIX CBOMCTE FPYHTOBOTO MaccHBa, OTrpaNide-
HOro CBepPXY FOpH3OHTaJibHOR He3arpyxeHHoR AHeBHON noBepX-
Hoctvio. Kosddunnenr m onpepenserca no rpaduxy puc. 54,
rae h — paccrornue oFf BepXxa dyHaaMeHTa jo paBHoxeficTBY!O-
irefi 60KOBOre gaBAECHH? CABNIAIOMErocs FPYHTA;

E,; — mopynn Goxosoli aedopManun rpysra obGpatHofl 3ackinky, on-
peaenserca no gopmyJde

E,=mEy, (67)
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TaGanua 16

i 3 MoAy /iy BepTHKANLHON JAedopMalityt rpyuta OBPATHON 3aCHUIKM,

5 g [;‘:. MITa, NpH Npogo/KUTEALHOCTH KCIIAY ATALNI COOPY KEHUR

2 g 10 noppaboTKuU, neT

6% A

By T 1=

2 | A ! 2| s ] «| & | 8| 10 ] >0
10 6,31 7,61 8 8,4 8,81 9,1 9.1 9,1

1650 | 20 | 36| 43| 46| 48] 5 521 5,2 5,2
30 1.4 1,7 1.8 1,9 2 2 2 2
10 8 9,6 {10,2¢106 ¢ 11,211,5)11,6]11,6

1750 20 561 6,71 7,1 741 7,8] 8,1 8,1 8,1
30 1,71 2 2,2 2,2 2,4 2.4 2,4 2,4
10 |13,2115,8116,8]17.6]18,5} 19 19 19

1850 20 7 8,44 8,9 93] 9,810 10 10
30 2,5 3 3,2 3,3 3,5{ 3,6 3,6 3,6
10 | 22,827,429 |30,3]|31,9]32,8)32,8]32,8

1950 20 9,8]11,8]112,4113 13,71 14,1 14,1} 14,1
30 361 434% 461 4,8 5 521 5,2 5,2

Mprumeganue [IpoMexyrouHbie 3HAYEHHN 0O BEpTHKAJIH H ro-
PHU3OHTANH AONYCKAGTCH ONpeje/inTh NyTeM JHUHEHHON HHTEPIOSLHH,

Eg -~ MOAY/b BePTHKaJAbHOA fedopMaluy TpyHra o6paTHOH 3aChINKH,
npunumaercs no taba, 16; d; — cpeAHssn WMpPuHA nazyxu MexXny dyu-
JAaMeHTOM H CTeHKOH KoTaoBaHa; H; — yc/oBHas AnuHa 3016 BOKOBOTO
00XKaTHA FPyHTa €CTECTBEHHOIO CAONEHHA, omnpeaengercsa no QopMmyJe

H,=h;tg(45°+%‘l-); (68)

—1,0884
e Yy npusenensl B Ta6n. {7, [IpomexyTounnie 3HaueHHs no Bep-

THKaAK TabAHlb ONpefeAstioT NyTeM AuueliHOA MHTEPNOJAALNH;
B — menuunna, onpegenneMast B 3aBHCHMOCTH OT reOMEeTPHYECKHX pas-
MepoB (DyHZAMEHTa H XapakTepHCTHK PPYHTA;

_ 9 V' Fn; Ep

N

B . (69)

A(np)

Cymmapuas penduHa CHAL GOKOBOro AaBJEHHSA FPYHTA NpU Bosjeil-
CTBHH TOPH3OHTAJBHHX AedopMaunlt 3eMHON MOBEPXHOCTH H NpH ob6pa-
SOBaHMM YCTYIa B OCHOBaHHH HO/KHA YAOBIETBOPATH YCAOBHIO

NA(e) + Nn(y) < Nn(ﬂp) . (70)

B cayuasx korja cymMmMapHas BeJHYMHA CHAH GOKOBOI'O AaB/eHudA
npesLlulaeT NpelebHYI0 BeNHUUHY Np(up), Beqnuuny Ny, caegyer
oupenenaTs o GopMmyse

Nn(y)=NA(np)‘"ch) (7

4* 99
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Ta6anyga 17

~I:>a -ﬂh -Eb’ -l':h

:': e—l.()sghy :’ﬂ E-—l,OB&hy :l: e—l,Oséhy ::' e~1,08§hy

S < e e
0,01 | 0,9901 || 0,48 | 0,6188 || 0,95 | 0,3867 | 1,42 | 0,2417
0,02 | 0,982 || 0,49 | 0,6126 | 0,96 | 0,3829 { 1,43 | 0,2393
0,03 | 0,9704 || 0,50 | 0,6065 | 0,97 | 0,3791 || 1,44 | 0,2369
0,04 | 0,9608 | 0,51 | 0,6005 | 0,98 | 0,3723 | 1,45 | 0,2546
0,05 | 0,9512 | 0,52 | 0,5945 [ 0,99 | 0,3716 || 1,46 | 0,2322
0,06 | 0,9418 || 0,53 | 0,5886 | 1,0 | 0,3679 || 1,47 | 0,2299
0,07 | 0,9324 || 0,54 | 0,5827 || 1,01} 0,3642 | 1,48 | 0,2276
0,08 | 0,9231 | 0,85 | 0,5769 || 1,02 | 0,3606 || 1,49 | 0,2254
0,09 | 0,9139 | 0,86 | 0,5712 |} 1,03} 0,357 || 1,50 | 0,223}
0,10 | 0,9048 | 0,57 | 0,5695 || 1,04 | 0,3535 | 1,51 | 0,2200
0,11 | 0,8959 {| 0,58 | 0,5559 { 1,05} 0,3499 | 1,52 | 0,2187
0,12 | 0,889 || 0,59 | 0,5543 || 1,06 | 0,3465 || 1,53 | 0,2167
0,13 | 0,8781 || 0,60 | 0,5488 || 1,07 | ©,343 | 1,54 | 0,2144
0,14 | 0,8694 || 0,61 | 0,5434 || 1,08 { 0,3396 | 1,55 | 0,2122
0,15 | 0,8607 | 0,62 { 0,5379 §| 1,09 | 0,3362 | 1.56 | 0,210l
0,16 | 0,8521 || 0,63 | 0,5326 [ 1,10 | 0,3329 | 1,57 | 0,208
0,17 | 0,8437 || 0,64 | 0,5273 | 1,11} 0,3296 | 1,58 | 0,206
0,18 { 0,8353 | 0,65 | 0,5220 || 1,12 { 0,3363 { 1,59 | 0,2039
0,19 | 0,827 0,66 | 0,5169 | 1,13] 0,323 | 1,6 | 0,2019
6,20 } 0,8187 | 0,67 | 0,5117 { 1,14 | 0,3198 || 1,61 | 0,1999
0,21 | 0,8106 || 0,68 | 0,5066 | 1,15 ) 0,3166 || 1,62} 0,1979
0,22 | 0,8025 | 0,69 | 0,5016 || 1,16 | 0,3135 || 1,63 | 0,1959
0,23 | 0,7945 | 0,70 { 0,4966 | 1,17 ] 0,3104 || 1,64 | 0,194
0,24 | 0,7866 | 0,71 | 0,4916 | 1,18} 0,3073 || 1,65 | 0,192
0,25 | 0,7788 || 0,72 | 0,4863 |} 1,19 ] 0,3042 || 1,66 | 0,190
0,26 | 0,7711 | 0,73 | 0,4819 || 1,20{ 0,3012 | 1,67 | 0,1882
0,27 | 0,7634 | 0,74 | 0,4771 § 1,21 | 06,2982 | 1,68 | 0,1864
0,28 | 0,7558 § 0,75 | 0,4724 § 1,22 | 0,2952 | 1,69 | 0,1845
0,29 | 0,7483 || 0,76 | 0,4677 || 1,23} 0,20923 | 1,70 | 0.1827
0,30 | 0,7408 | 0,77 | 0,4630 || 1,24 | 0,2894 || 1,71 | ©0,1809
0,31 | 0,7334 || 0,78 | 0,4584 || 1,25 | 0,2865 | 1,72 | 0,1791
0,32 | 0,7261 || 0,79 | 0,4538 || 1,26 | 0,2837 || 1,73 | 0,1775
0,33 | 0,7189 || 0,80 | 0,4493 § 1,27 | 0,3808 || 1,74 | 0,1755
0,34 | 0,7118 || 0,81 | 0,4449 || 1,28 ! 0,278 | 1,75 ] 0,1738
0,35 | 0,7047 | 0,82 | 0,4404 | 1,29 | 0,2753 | 1,76 [ 0,172
0,36 | 0,6977 || 0,83 | 0,436 1,30 | 0,2725 1,77 | 0,1703
0,37 | 0,6907 || 0,84 | 0,4317 § 1,31 { 0,2698 [i 1,78 { 0,1686
0,38 | 0,6839 | 0,85 | 0,4274 || 1,32 0,2671 | 1,79 ] 0,167
0,39 | 0,6771 | 0,86 | 0,4232 || 1,33 | 0,2645 || 1,8 | 0,1653
0,40 | 0,6703 | 0,87 | 0,4190 || 1,34 | 0,2616 || 1,81 | 0,1636
0,41 | 0,6637 || 0,88 { 60,4148 { 1,35 0,2502 § 1,82 | 0,162
0,42 | 0,657 0,89 | 0,4107 { 1,36 { 0,2567 || 1,83 | 0,1604
0,43 | 0,6505 {| 0,90 | 0,4066 || 1,37 | 0,2541 || 1,84 | 0,1588
0,44 | 0,644 0,91 | 0,4025 {{ 1,38 | 0,2516 | 1,85 | 0,1572
0,45 | 0,6376 || 0,92 | 0,3985 { 1,39 { 0,2491 | 1,86 | 0,1557
0,46 | 0,6313 | 0,93 | 0,3946 | 1,40 | 0,2466 | 1,87 | 0,1541
0,47 | 0,625 0,94 | 0,3906 | 1,41 | 0,2441 | 1,88} 0,1528
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1,89 | 0,1511 1,94 | 0,1437 1,99 | 0,1367 || 2,4 | 0,0907
1.9 0,1496 1,95 0,1423 || 2 0,1353 2,5 0,0821
1,91 0,1481 1,96 | 0,1409 { 2,1 0,1225 || 2,6 | 0,0743
1,92 | 0,1466 §| 1,97 | 0,1395 || 2,2 0,1108 || 2,7 | 0,0662
1,93 0,1451 1,98 0,1381 2.3 0,1003 || 2.8 0,0608

Mpumevwanmna: 1. INpu ycrpoRicTBe dyHAaMeHTOB Bpacnop
€O CTEHKaMH KOTJAOBaHA (pH3KuecKWe XapPaKTePHCTUKM FPYHTA Y, C U P
clefyeT NpHHUMATh AAS rpyHTa HeHapyuieHHo#t cTpykTypot, Ilpu stom
da = 0.

2. Ecau B npoekTe npoussoAcTsa paboT no ycTpoicTsy dyHAaMeH-
TOB HET CNeNHAJbHEIX OTOBOPOK, TO B PacyeTax paaMep Ha3yXH 3achINKH
RonyckaeTrcs npuuamath 0,4 M.

Yeunun s uuxuux N§ u Bepxuux N? cBa3sx-pacnopkax npu ycr-

poficTBe HX B ABYX YPOBHAX onpejensnioTcsi no ¢opMysaM: B HHX-
HHX CBA3aX-pacnopkax

2 1 1 1
" N;(-;hi-l,,—l—-Tatga)—]—?N-,hi—f-—s Pa ' -
= *
¢ (h,—Ily~—In) cos o

B BEpXHHX CBS3AX-pacnopkax

1 1 1 1
N;(? hy—lq+- 5 atga)—?NT h;—l-?Pa
Ny=— o (73)
¢ (h; —ly—Ig) cosa

tne ly — paccTosHHe OoT BepXHero o6pe3a QyHfaMeHTa R0 HelTpaNbHOH

OCH BepXxsielt CBA3H-pacNopxu; [y — paccTofAHue OT TOAOIMBH
tyunamenTta fo HefiTpasbHOl ocn HHIKHefl CBA3U-paCNOPKH;

0 — yroJ HakJAOHa CBA3K-pACOOPKH K PyHAaMEHTY NPH HePaBHO-
MepHHX OCeaHHAX OCHOBaHMS onpelensercs no dgopmyne

H (74)

tga =Dyt e h’:— Ay

L — paccrosnuue mexay ocamu dyunamerros; Ay, -~ pa3HoCTh Ocexa-
HHAi GyHIaMEHTOB OT BO3JefiCTBUS KPHBH3HL 3eMHOl noBepXHOCTH, onl-
peaensercss no Qopmyse (2) CHull 11-8-78; n — wospduunent nepe-
rpysku, npunumaerca no ta6a, 3 CHull I1-8-78,

Ipn yctpohicTBe mnoj oTAedbHO CTOAWMMH (yHAAMEHTaMy ILBOB
CKOJIbMEHHS! PAaBHOAEHCTBYIOWAA CHJ paBHa:

Ny =Ng+Ng+Ny;, (75)
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rae N'T",. — BeVMYHHA CHJ TpeHHs IO WBY CKOJbXKEHHH i-ro dbyHIaMeH-
Ta, onpenessercs no Gopmynae
ur «
N = kP; (76)
k — xospduunenT TpeHus NO IWIBY CKOJBXKEHHS, NPHHHMaeTcs
no ra6a, 5 CHull 11-8-78;
Ng‘: -— BeJAHYHHA CHJHL TPEHHSN OT CABHIraiomlerocs rpyuTa no 6oKo-

BHIM NOBEPXHOCTAM i-Fo dyHaaMenTta, enpeieasieTcss no ¢op-
myse (60), B xoTopoi BeAHUNHa Ay; NPHHUMaeTCR 10 OTMET-
KH 1UBA CKOJbXKEHHS,;

N}ﬁ--nemnmma cHan  GOKOBOTO JaBjeH¥s OT CABHralouierocs

rpynta una i-ii ¢gynpament, onpepeasiercs no ¢opmyaam
(61—63), B KOTOpHIX ‘BennUNHA hy; NPHHHMAETCA B0 OTMETKR
WBA CKONbXKEHHA,

NPUMEPHI PACUYETA
Npumep pacuera |

Cxema nonepeunoft pamsl n peficTBylomas cHCTeMa Harpy3oK npex-
cTaB/lenbl Ha puc. 55

Hexodnbe damrbe

Oxupaembie reopMaiuy 3eMHOH NMOBEPXHOCTH:

OTHOCHTEJIbHLIE TOPH3ONTaAbHbIE AedopMannu pacTamenns gy = 3,0X
X10-3;

PaAHYC KPHBH3HB! BLINYKJNOCTH R = 12.10° u;

o6l KpeH 3aaHu i = 5-10-3;

MOAYAb jlepopmansyu ocHoBanusg Ep = 15 Mlla;

xosthdunnent [lyaccona pp = 0,36.

Bricota komoun hy == 10,95 M, Bricota HaakpaHoBoil wacTH hy ==
== 4,2 M, Ceueine HaJKPaHOBOH YaCTH KoaomH b X dy = 0,5X0,6 M,

NOAKpaHoBo# wactw — & X dg = 0,5:0,8 m. Kosdduunenr apmupo-
550 kM 1250 nH 650 H
5l Y\ 0ntirs i mxfmfi\ 28rH
18kH 1244 Y < ot
. JE0KH %5onH 2ol 1 OE [ N
= N z00xem 50Kk 100k | N - ¥
ot ! | ! - S
ot N l 1
A== \
THW som 2w Ty Gl
! ™

Puc. 55. Pacuetnas cxema nomepevsoii pamui
102



" ’
Bagus ceyeHHH HAAKPAHOBOM YacTH My = Ma == 0,006, paccTofinne MeX-
Iy UeHTpaMH TSKEeCTH paboueft apMaTtypsi 235 = 0,52 M. KoapduuuenT
) o r
aPMHPOBAHHA CeYeHUH NOAKpaHOBOR  wacTH u = wa — 0,007,
paccTofiHHe MEXAY UeHTPAMH TSKecTH paGoueit apMaTypwl Zuy =

= {),72 M. Tomuuna 3amuriore enon a =0,04 M. Mapka Serona M 300,
npojonsHan pabouad apmarypa kiacca A-1I1.

23p 0,527 2%, 0,72
Yip = T = 0.6° =0,7511; Yu= dg =W==0,81

Eg=-0,26.105 MITa; Eq=2-105 Mlla;
Rpp=13,56 M[Ta R,=2375 MIla
Ej 2.108
=1 = ,
Rp=1MIla =n4 Eq 0.26.10° 7,6923

BepTukaneHan Harpydka Ha Kpalitime KOMOHHBL Pyy = Pyp =
= 650 kH, Pg; = 380 kH, Pyy = 230 kH. W

Paamep nogomiBy dyngaMeHTOB A/NR KpaRHHX M CPEAHNHX KOJOHH
by+dy = 3,5:4,0 M, Kospduunent popmsi 0, = 1,91, Bricora ¢yuna-

MeHToB Ag = 1,8 M. BeprukaibHas Harpyska Ha CpemHiOl0 KOJOHHY
Pio= 1250 xH, Pge = 550 xkH (Benuuunn c uHgEKcaMH iy, «a»,
U 4C», OTHOCATCA K NPaBOJ, JeBofl U cpeHell KOJOHHAM COOTBETCTBEHHO).

Pacuem pamel npu MeHoBEHROM 3a0AKUL HASPY30K
HaxognuM KeCTKOCTHbIE XapaKTePUCTHKH KOJOHH Mo (dopMyJsiaM;
Bo:EG 1110; In():[() io.

Jast HafKpaHOBOil YacTH KOJOHH:

bd3 0,5.0,62
Top = = =90.10—3 m4;
®7 12 12 9

fon=146na py b, =14-6.7,6923.0,006-0,7511 =1,2080;
15=9,0.10-3.1,2080=10,97.10~3 m4;

Bop=0,26.105.106-10,97. 103 = 282,7- 109 Ha.

HOasn no,axpanosoﬁ 4acTH KOJOHH 2HAJNOTHHHO:

0,5.0,8
12
fog==1--6.7,6923.0,007-0,81 =1,2617;
I%,==21,33.10~3.1,2617 =26,91.10—3 m4;
Boy=0,26-105-105.26,9! .10—3 ==700. 108 Hm.

lnﬂz =21 ,33"0_3 Mt
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OnpegennnM koshduunentsr f:
(650 - 380) 10%. 10,952

Ba 700100 0,1764 > 0,15
(12504 550) 10%.10,952
- =0,3083 > 0,15;
i 700- 108 0,3083 >
(650 230) 103-10,952
— - 0,15.
B 700100 0,1507 >

ChneaoBaTedabHO, pacueT BefeéM ¢ YYeTOM NPOIOJbLHO-NOTNEPEHHOTO
u3ruba KoNoHH:

VB21=0,42; VBe=0,5552; V/Pu=0,3882,
OnpenensieM no,1aTAMBOCTb OCHOBAHH A 1104 NOAOWBOH (PyHAAMERTOB!

by d} 3.5.43
b P
ly=———= ———=18, 4; =3,5.4=14 n2;
@ n 12 8,667 m Fg=3,5 4 M
©y £ 1,91-15.106
o=t et —8,797.108 H/u3;
VFe(l—py)  VT4(1-0,36%
1 | 1
A:: — =6 109 m—,
IpC,  18,667.8,7976-10¢ 091070 1
Ennununbii momeHT KkosonH M’ :=_§,,,}£l1,
I
B wnawem cayuae [Bly=700.10%Hn2, torga M’ = 7;’3‘9;0“ =

= 191,78-10% Hwm.
Onpenenum Bece HeoGXOAMMBIE XaPaKTEPHCTHKH H KOIHQHIHEHTH
ANS pacueTa pPamui

[Bly 700.108
[Bls 282,71.108
R =2 LTSI 17,5010 H;
TR, 10,95 T '
Py 380 550
sl o e =2 (), 5846; e == (), 44;
Y=, T Teso Ye="To50 =~ 04
L2 0,3538
'Yn‘— 650 ==V, ?
. 1y 14-0,5846
fon = = T gare 06 ma=0.8
14ve 1-1-0,44
nt = = = 0,5817; = ;
2 . 5 4761 0,5817: ngg = 0,7627
, _1+7vn 14-0,3538 .
ng,= . = 2 4701 = 0,54467; n9y = 0,7394;
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1,8
By A2 03836 Apm o i 0, 1684
M= b | 10,95 380 A= = 0.9
Hyp 2,5
P p—— — 22 ;
Ar by 10,95 0.2283
[ 0,3836.0,42
Bq=sin A VB ==sin =sin 0,2014 = 0,2001;
a= Non 0,8
Cy=rc0s0,2014 =0,9795;
;,,1/ 0,3836.0,5552 .
= == =0,2756;
Be=sin -"'“""‘ sin 0.7627 $in 0,2792
C, =co0s 0,2792 = 0,9613;
2»VPz . 0,383.0,3882
= = = 200;
Bn_..sm-——';"" s1n 0.7394 sin 0,2014 =0,2001

C; =c0s 0,2014 =0,9795;
tton = (1—~1) V/Ba=(1—0,3836) 0,42 = 0,2589;
ttac = (1 —») VBe = (1—0,3836) 0,5552 =0,3422;
dtog = (1—4) V/Ba = (1—-0,3836) 0,3882 =0,2393;
sin oo =sin 0,2589 =0,256;
sin oge =sin 0,3422 =0,3356;
sin ooy =5in 0,2393 =0,237;
cos con =05 0,2589=0,9667; tg oy =0,2648;
08 Gloc =08 0,3422 =0,942;  tg 0pp =0,3562;
oS Cloyy ==¢0s8 0,2393=0,9715; 1ig aoy=0,244;
M’ A==191,78.106.6,09.10~9=1,1679;
M AVB;  1,1679-0,42

Moxg = 3 = 3 == ,1635;
*AVBeo 1,1679.0,5552
Moo = M 5 Po. 3 =0,2161;
' AVB, 1,1679.0,3882
Mg = M' A Y By = =0,1511.

3 3

OnpenenuM peakuny B YPOBHE BepXa KOJOHH NAOCKOH paMil OCHOB-

HOW CHCTEMH NPH GAMHHYHOM CMEIleHHH OCHOBAHHA B COOTBETCTBHH
¢ n., 5.8b:

I — aCy non tg dont-Bx _
T aCpnon—tg don By
2,476!-0,9795'0,8-0,2648-{-0,2001

2,4761.0,9785.0,8—0,2648.0,2001 0,3783
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_@ConoctgaoctBe
c“acc foe —1tg oroe Bc—
~:‘2,4761 +0,9613.0,7627-0,3562--0,2756 =0,5371;
2,4761.0,9613.0,7627 —0,3562.0,2756
I =0‘Cn”on tgo‘on".“En:
" aCy non—tg aon By
- 2,4761.0,9795.0,7394.0,244 4-0,2001 —0,3655;
2,4761.0,9795-.0,7394—0, 244.0,2001

Bn ¥a
cos oz (AC 7 Non —1tg Qo B
. 6
_ 0,2001.0,584 —0,0641:
0,9667 (2,4761.0,9795.0,8 —0,2648.0,2001)
5c ve .
cos o (&Co Moc —1g aoc Be)
0,44
- 0,2757.0 =0,075;
0,942 (2,4761.0,9613.0,7627—0,3562-0,2756)
By v
Mg= =
0 dogy (®Crog —18 atog By)
0,2001.0,3538

10,9715 (2,4761.0,9795.0,7394 — 0,244 0,2001) =0.0418;
myn=Hy+hy VBa=0,3783+40,1644.0,42 =0,4473;

mye=MHo+hgy VPo=0,5371+0,1644.0,5552 = 0,6284;

My =AMy VPa=0,36551-0,1644.0,3882 =0,4293;
My =AMy (27 08 %on) — VB (14 M) =

=0,3783--0,0641 (2--0,5846.0, 9667) —
—0,42 (1+0,3836-0,5846) =0,0285;
ingo = Mo+ Mg (2o €08 %oo) — V/fic (14-Aye) =0,5371 4
40,075 (24-0,44.0,942) —0,5552 (1 --0,3836.0,44) =0,0693;

ag = Ag-+Mg (2 Vg €08 Gon) — V/Ba (1 + Ayy) =0,3655+
+0,0418 (2+0'3538.0,9715)—0.3882 (1+0,3836.0,3558) =0,0223;
gy M3
My g 2z e A= (Mg +t338) (Mg 11y —mg ) =
By Yu

0,0285.0,0641%
e 1 (0,0641 -0,
0 2001.0,5845 =+ ( +0,4473) x

5 (0,0641 40,4473 —0,0285) =0,248;



mge M3 0,0693.0,0752

mac=-—W+(MC+mm) (Mg myg—mag) = 0.2756.0 44
-4 (0,0754-0,6284) (0,075 40,6284 —0,0693) =0,4493;
mag M2
Myn="F p -+ (Mg 4 myg) (Mp-}-myg—mag) =
n Vn
0,0223.0,04182
= —————-}-(0,0418+- 0,4293

0,2001.0,3538 + + ) %

5 (0,0418-1-0,4293—0,0223) =0,212;

KpA ]/ﬂ—f1 (1 —moy my )
Ra™ 3 (Mg Moy Myn)

_1/0,1754"3( 1—0,1635.0,4473

=0,3316;
3 0,0285-40,1635-0,248 ) 6

e Vﬁ—g (1 —nipe myc)
Re™ 3 (myg+moe mge)

=0,2963;
3 0,0693-1-0,2161.0,4493 )
Ko =V§_g(]'—m0n’"1n) —
R™3 (g -+ ton myg)
Vo,‘1507s( 1—0,1511.0,4293
T3 0,0223--0,1511.0,212

_ V/0,3083 ( 1—0,2161.0,6284

)=o,3356;
AN
|
TR (@AM A(IFAg)?
1
= 714-0,38369 (2,4761 — 1) |-1,1679 (1 -4-0,1644)?
R'oa 17,51.108

K%

=0,375;

2 - 0,3316=0,5303-106 H /u;
A= K= 0,5303.10¢ H/u;
' 17,51.106
o e D0 T 9963 —0,4738.108 Hu;
fin =7 RRre =005 0. "
I
1.
= Kea 17,50 100 0,3356 =0,5366- 108 H/u;
P 10,9
R' o 17,51.108
0 m a0 s 0,6.100 Hiu.
Py = K= g 0,375=0,6-100 H/



Onpegensem peakuuy » yposHe BepXa KOJOHH NJIOCKOH paMbl OC-
HOBHOM CHCTEMH!:

1. Ot neffcTBM N MOMEHTA, NPHJOIKEHHOrQ B BepXHell YaCTH KOJNOHH b
mg=1,5{14A%(@a—)]+M" A(l+hg)=
=1,5{1+40,3836%(2,4761 —1)] 41,1679 (1 -+-0,1644) =3,1857;
'7n=Mn hgr§ymy __ 70-10,95.0,6.105.3,1857 7,64 kH;
M’ 191,78.108
r'l’n==7,64 xH.

2, Or jeficTBHSN MOMEHTa, IPHJOXEHHOTO K KOJOHHe B YpOBHE KOH-
CONMH NOAKPaHOBOH HacTu:

mR=l,5 (l—}vz)—[—M' A (I —l—k‘b) =3
=1,5(1—0,3836)21,1679 (14-0,1644) = 2,6392;

a (]
MR hyr9, my

200-10,95-0,6-10°-2,6392

"= = = —18,08 xH;
M’ 191,78.108
Mih,rd . m . .0,6-10¢.2,6392
o SKRTALTR 100.10,95.0,6- 108-2, —9,04 xH;
K M’ 191,78.10¢
MEhyr? m . .0,6-108.2,6392
o= LN e 50.10,95-0,6 2, = —4,52 kH.

M’ 191,78.10,6¢

3. Or peficTBHS TOpH3OHTaABHON paBHOMEPHO DacnpeiesieHHOH
Harpysky Ha KOJIOHHY:

3
mg == [1+M (@—1)]+M" A (14hp) 0.5+hg) =
=3/8 [140,38364 (2,4761 —1)]-}-1,1679 (14-0,1644) X
X (0,5-40,1644) =1,2905;
_Gahiriimg 4,5.10,95%.0,6-108.1,2905

e M’ 191,78.108

n

h3e® m . 3, -108.
_fmhcfiimq  3,6-10,95°-0,6-100-1,2905 o 08 py

M = =
lg M’ 191,78. 108

4. Ot peficTBHA mnomepeuHofi cH/AL TOPMOMKEHHA KpaHa:
My =1-—=A—1,50; (1 =A%) +M’' A (14 hy) (1 +Ap—Ar)=
=1-—0,3836%—1,5.0,2283 (1 —0,3836%) -
-+1,1679 (1 {-0,1644) (1 40,1644 —0,2283) = 1,9245;

Tahiryyms 18-10,95-0,6-10%.1,9245
YT = 191,78. 108

Tah2e? m . 2, .106.
r,; _ nflg Ty Mg =_12 10,95%.0,6- 10 1'9245=—8.66 KH.
v M’ 191,78.108




5. Or pefictBus cocpenoToueHHON FOPH3ONTaJILHON BETPORGH HAarpys-
Kn:

rip=—Wa=-35 kH; r,=Wg=—28 xH.
6. OT neiicTBHA rOPHU3OHTANbLHHX CABHXEHWI OCHOBaHHS:
Alg=Alg=n,m,el =1,2.0,7.3.10—3.24 =0,06 u;
riy=Alg ]} =0,06-0,5303. 104 =31,82 xH;
r{p=Aalgr{; = —0,06.0,5366.10% = —32,2 xkH.

7. OT NOBOPOTa OCHOBAaHMS TNPH KPHBH3KE BHINYRJOCTH:
nemgl  1,4.0,55.24
PR=PR="""5"T T T 13000

=1,54.10—3;

’J1IR=hn (14 4g) Par ﬂ=
=10,95 (1-40,1644) 1,54.10-3.0,5303.10% = 10,41 &H;
Mr=he (14 2g) Qi =
=—10,95(1-}-0,1644) 1,54.10—8.0,5366-103 = —10,54 xH.
8. Or xpeHa 3paHMSA Ha MYJbAE CIABHIXKEHHUS:
riy=Pynymyi=—650.1,2.0,7.5-10-3 = —2,73 kH;
r$;=Pyc n; myi = —1250.1,2.0,7.5.10—3 = —5,23 kH;
r’l“ =Py n; ;i =—650-1,2.0,7.5.10—8= —2,73 xH;
Pognymyih2 Mgy rd,
rgi= M’ L]

rae My onpene.nﬂe'rcsr no Q)opvuy.ne (26) iipu Ay, = A. Torpa myy =
=1—AM—~L5 (1 —24)+ MA (l+l.)(1—|— Ap —A) =1 —
- 0,3836®° — 1,5-0,3836 (1 — 0,3836%) + 1,1679 (1 -+ 0,1644) X
X (1 4+ 0,1644 — 0,3836) = 1,5146;

380.1,2.0,7-5-10-3.10,95%-1,5146.0,6. 108

3= 191,78 10° = —0,907 xH;
c Pae ngmy ihl moyr?,
Fai= M’ =
.1.2.0.7.5.10~3. 2.1,5146.0,6. 108
_..550-1,2-0,7-5.10~210,95 = —1,312 kH;
191,78.106
Pznnimiih?cm’mr?x
rai= M’ =
. 1.2-0.7.5.10~3. 2.1,5146.0,6. 10¢
_ __230-1,2-0,7-5-10-%-10,95 == —0,549 kH;
191,78.103

Rg==r?, +-1% 17, =530,34473,8+4536,6 =1540,7 xH.
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VauTeiBas, uTo pacyer NPOH3BOAHTCA HA 0Co60e coueTaAHHE HATpPY-
30K, BEJIMYHNBl KPATKOBPEMEHHHIX HATPY30K (KPaHoBbX, BETPOBHIX)
HJAIl COOTBETCTBYIOWIHX UM peakuu#t HeoOXOZHMO YMHOXKHTb HA KO3(-
(puunem 0,8. [TpesNnoNOKHM TaKKe, YTO QTAEALHbIE BELbI aeopmaltiy
3eMHOIl MOBEPXHOCTH JAOCTHIAlOT CBOMX MAaKCHMAaJbLHLIX 3HAYEHHIH OAHO-
BpeMeHHO N BbLIZLIBAIOT B KOHCTPYKUMNX YCHJAMSA OIHOrO 3Haka, Tore
Aa na ocuosannm 1. 5.5 CHull 11-8-78 peakuun wuau ycuaus onpe-

Beadgorcs Mo QopMmyne
n
X = ;‘,xg,

Buiureykasasnsble MOMOXKEHUR wauBa!omﬂ B ajbHefitleM npu of-
pejeseHMM ycHJaufi B 3/JeMeHTaX NoNepeuyHoH pamsl.

Onpenennm CyMMY peakinHM BepXa KOJIOHH IJIOCKOH paMsl OT Has-
rpysku, kH:

Rp =~ —7,644-7,64—0,8 (18,08—9,04 4,52+
+4-23,85-4-19,08- 138,66 -4 354 28) -+
+ V31,828 410,412 —(2,734-0,8-0,907)* — (5,23 +0,8. 1,312) —
—~V'32,224-10,542 4 (2,73+0,8.0,5649)* = —119,93,

OnpejennM ropH3OUTA/NbLHOE NepeMelleHHe pHreAs N/OCKo# pa-
MBI OT Harpysox, M.

R, 119,93
=t =0,0778.
A Re  1540,7

OnpeneniuM BeHUHHB YRPYTHX peakuUdit B yposue BepXa KOJNOHH?
R;‘,ﬂm0,0778‘530.3-—7.64——0.8 (18,084 23,85 134 35) +
4 /31,8281 10,412 —(2,73 - 0,8.0,907)% = —5kH;
;n=0,0778-473,8-—0.8-4,52--5.23—0,8: 1,312=27 «H;
R§, = 0,0778.536,6 —0,8 (—9,04+19,084-8,66|-28) 47,64 —
—~—V32,22+410,5424- (2,734 0,8.0,549)% = —22 kH.

OnpenesndM MOMEHTH B oncﬁmux CeYeHHAX HAAKPANOBLIX H NOL-
KpaHOBHIX uacTed KOJOHH, K

4,22
Map = w5.4,2-}-704—0,8(35.4.2—1— 181 ,7-1—4,5——2"-)—{—

+4-0,3836.0,0778.650 4 V/0,3836-0,06- 660)3 1 (2,75-4,2)F =261 xHw;
10,952
+2oo)+

Mg == —5.10,95-} 7o+0,8(35. 10,95+ 18.8,454-4,5

+ /0068650 1- 380-0,8 (1 —0,3836) 1% - (2.73- 10,95 1-0,907-0,8-6,75)2 +
40,0778 [650 -+ 380-0,8 (1 —0.3846)] =945 xHw;
Mgy = (27-5,23) 4,2-0,3836-0,0778. 1250 == 175 xIm;
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Mgy = (2745,23) 10,95 40,8- 50+ 0,0778 {1250 - 550.0,8 (1 —0,3836)] 4
+0,8-1 ,312:6,75 =518 xH;

'I
_r..

Myp = —22.4,2—70-0,8 (28-4,2-12.1,743.6 4
-0,3636.0,0778.650 —
—V/(0,3836.0,06.650)* — (2,73-4,2) = — 16,8 xHn;
Mgy = —22.10,95—70 40, s<23 10,954-12.8,454+3, 6—-%52 100)+

40,0778 [650} 230-0,8 (1 —0,3836)] —

—V/0.06%(650 + 230-0,8 (1 —0,3836)]" —(2,73-10,95+-0,549.0,8.6,75)* =
=136 xHM.

Onpenennm npexesbHLie MOMEHTHl B ceuerusX npu paboTe KOJIOHH
B ynpyro#t craauu

N
[jw'yn] =(Rp+ Fun ) Wnp,

rre Ry = 1 MIla pnn Gerona Mapkn M300, Fuy, Wiy — npupefennue
nAomazy H MOMEHTH CONPOTHBJCHHS ceuenni KOMOHH.
Jsia HazkpaHoBON uacTH J1eBOR M npaBofi KOJOHH:

[«‘;P-_—bdn (14214 pap) =0,5.0,6 (1 42-7,6923.0,006) =0,3277 Mm%
bd?
W?.p— (14615 pan Pin) =

0,5.0,62
6

{Myuls —_—-(loﬁ-{-

(1-4+6.7,6923.0,006.0,7611) =36 ,24.10~3 m?;

650- 108

~3.108,1.10° Hy =
S )36 24.10~3=108,1.109 Hu =108,1 KHx.

To e AnA cpeaneldl KOMOHHEL
1250.108

Myglos =/ 108+
[Myalea ( 0,3277

)35,24.m~s=174-ma Hu = 174 kHu.

D/t noxxpanosoit wactu Jepofi XOAOHHM:
ng—_—o 5.0,8(142.7,6923.0,007) =0,4431 w?;
. 0,5.0,8
Wnp———e—-—-(l+6 +7,6923.0,007-0,81) =67 ,29.10~3% u?3;
(650-}- 380) 10°
0,4431
=223,7 kHwu,

Myulan = [ 10° ]67,29- 10-%:2223,7.108 Hu =
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HOaa noaxkpanoBo# wactn cpeaHesl KOJOHHBI:

8

=340,6-10% Hwm == 340,6 xHum.

Jas NoIKpaHoBOH vacTH NMpaBoH KOJIOHHBI:

(650 230) 108
0,4431

PacuyeTel nokasblBaloT, 4TO:

Map > (Myglas; My > (Myglaus  Mes > (Mygles:
Men > [Myplens Mps < [Mynlusy Mpa < {Myglou.

CnenoBaTe/bHO, JieBasi M CPeAHAA KOJOHHH paboTaioT B yHpyro-
naacTaueckKod cragud (c o6pa3oBaHHeM TPEIIAH B CeYEeHHAX KOJIOHH).

Onpefenienne XECTKOCTH CeYeHHH KONOHH NO AeACTBYIOHUM YCH-
JAHAM.

Jaa neBoft KOMOHHBL:

]67,29-10—3=

[Myn]nﬁ=[106+ ]67,29-103=201'10'°’ Hm =201 xHwM.

MJ[B 261
= - '=O 6 M
Xom = o ods  650.0,6 0
Muu 945

= == =1,146;
Kom = N e da  (650--380)0.8

ass =3 (0,5~ %op) =3 (0,5—0,69) = —0,57;
as =3 (0,5 —%0) =3 (0,5—1,146) = —1,938;
Qg5 == 12n4 pap Yo = 12-7,6923-0,006.0,69 =0,382;
agr = 12N par Yon =12.7,6923.0,007. 1,146 =0,74;
ap =6na pas (Yos-1-0,5¢;5) =
=6.7,6923-0,006 (0,69--0,5-0,7511) =0,295;
Q7 =603 pan (Yon +0,5Py) =
=6.7,6923.0,007 (1,146--0,5.0,81)=0,5.
PemmM ypaBHeHHS!
& ~as 5§+ as Bo—a7=0;
£3,+0,5783,10,38280s —0,295=0, Ep=0,391;
3,1 1,9388],+0,7480s —0,5==0, Eoz=0,3322;

C 1 25 | 20391 739;
os-«-—s o8 -3 ’ =0, ,

2 2
C.,,,=1--§- Eon*l'—? 0,3322==0,778;
I:=Ic5 (3&35 Con"l‘ﬁna Ragp 'q?]B) =9. 10-3 (3-0,39I"0r739+
-+6-7,6923-0,006.0,7511) =4,922.10—3 u%;
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I'y=Ion (3£}, Con-t6na pan Pyu) =21,33-10-*(3-0,33222.0,778 4
+6.7,6923-0,007-0,81) == 11,08- 10~3 m¥;
Bp=1T Eg=4,922.10-3.0,26.103-108 =
=128.105 Hm? [B, 5] =133.10¢ Hwn?;
Bau=I} Eg=11,08.10-3.0,26-105- 106 =
=288-106 HwM? (B ;] =295.106 Hu?.

IOna cpennelt KOJMOHHBI
OnpenensieM Bce HEOGXOLUMbIE BeJHUMHB NO BbIIIENPHBEACHHLIM

dopmynam
175 518
20,2333 gy
Xom =T1050.0.6 £on= (1350 550) 0,8

asg =3 (0,5"“‘0 72333) =0,8; a5y =3 (0;5—0 ,36)‘: 0,42;
ags =12.7,6923.0,006.0,2333 =0,1292;

==0,36;

agn = 12-7,6923-0,007.0,36 =0,2326;
a;5 =6+7,6923-0,006 (0,2333+40,5.0,7511) =0, 1686;
aze =6+7,6923-0,007 (0,36 40,5-0,81) =0,2472;
3, —0,883,40,12928,—0,1686=0; Eop=0,8721;
§3,—0,4283, 40,2326, —0,2472=0; Eou = 0,649;
2 2
Cop ==1——~0,8721 =0,4186; Cou=1—"3-0,649=0,5673;
7=9.10-3(3.0,872?.0,41864-6.7,6923.0,006.0,7511) = 10,4. 10— u¢;

17 =21,33.10-3 (3.0,6492.0,5683 1 6.7,6923.0,007.0,81) =
=20,85-10-3 mt,
Bcs=10,4-10~3.0,26.105-108 =270,4. 108 HuM? [Bgs] =278.10¢ Hus3;
Bop=20,85.10—3.0,26.105. 106 =542.108 Hwm?;, [Ben)=565-100 Hwm2.

Jns npasofi KONOHHL! KecTKOCTH CeueHHA OCTAIOTCH MNpPEeXHHMH,
KakK NpH ynpyrom pacuete. BuinosiHseM NoBTOPHH# pacyer paMu ¢ HO-
BLIMH JXeCTKOCTHBIMH XapaKTEPHCTHKAaMH KOJOHH. 3ajaya CBOAUTCA K
MHOFOKPAaTHOMY pacieTy ¢ YTOUHEHHSIMH XecTKocTell B npouecce nocde-
JoBaTeJbHLIX NpuGAHKeHn#, [TpaKTHUeCKH JOCTATOYHO BLINOAHHTDL TpeX-
KpaTusill pacuer paMni. 3a pacueTHbie BE/IHYHHB MOMEHTOB [IPH MI'HO-
BEHHOM NMpPHJAOXKEHHH HArpy3oK MPHHHMAEM CPeiHHe 3HaYeHHA MpeAno-
cllefnero H nOCJAefHEro TanoB pacyera pam. Pesyabtats pacueros cBe-
AeHb! B Tabauny 18.
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Tabauua 18

Yupyrue peakuun sep-

Xa KoJicHH,

kH

HaruGaouue smoMenTis B ONOpHIX
cevelinax poaoun, KHm

Srann pacyeqg
AeBoil Cﬁﬁ npanofi nenoft cpeAneit npapofi
¥Ynpyrui 5 27 22 21 175 16,8
945 518 136
I 203]3521 5.9 174 292 67
782 655 366
11 25,6 133,175 194 227 44
788 669 300
il 25.81329| 7.1 180 213 62,4
732 635 351 ,2
flpellﬂleel 3navenne | 25,7 | 33 73 187 220 53,2
n 111 sranom 760# 652 325.6
NNpumevanne Beanunnw nax 4yepToil — MOMEHTH B ONOPHLIX

CeHCHUAX WARKPaAHOBON “acCTH KOAOMH, NOX “EpTOR
BLIX ceveHUAX NOAKPAlNOBOHR wacTH KOJOIH,

MOMEHTH B ONOp-

Pacuem pamet npu Osumessnos npusosceruu Hazpydox

Onpenean™ ecTKOCTH ceueHH) XOJOHH Ha OCHOBE HOJAYHEH X
YCHAHR NpH MIHOBEHHOM NPHJIQKEHUH Harpy3oK. B pacuerax mpuunsra
XapaKTepuCTHKa noasyuectn Getona ¢, = 1,2 (a, = 2,2; a, = 0).

Dan nescil KoaoHHm:

Ram = "ec0.0.6
ass =3 (0,5—0,4795) =0,0615;

azp =6-7,6923.0,006 (0,47954-0,5.0,7511) =0,2368;

=0,4795; dop =

760

(650 - 380) 0,8

=0,9223;

asy =3 (0,5—0,9223) = —1,2669;
agn = 12.7,6923.0,006.0,4795 =0,2656;
gy = 12 7,6923.0,007.0,9223 = 0,5959;

a3y =6-7,6923.0,007 (0,9223--0,5.0,81) =0,4288;

£3,—0,0615E3 1-0,2656%,, —0,2368=0, Ko =0,494;

2 4 1,266953 -0,5959E0, —0,4288 =0, oy =0,3617;

2 2
Cog=1——7- 0,494 =0,6707; Coy =t ——- 0,3617 =0,7569;
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15,=9:10~9(3.0,494%.0,6707 4-6.7,6923.0,006-0,7511) =
=6,29.10~3 M3
17 —=21,33.10-% (3.0,36172-0,7589 4-6.7,6923.0,007-0,81) =
=11,94.10-% ne;

B, _2a,<na pan — Eop —2 )_2 .2,2.7,6923.6,006 =0,2031,
@y

Bin=2a, (”a pan— Eon o ) 2.2,2.7,6923.0,007 =0,2369;
a

( I{)
=2 J- —-—“—) =
Ban =20, | aa pap T5%0n Ton

6,29.10—3

= 2.2.2(7.6923-0,006 4- ——mr
2'2( 8923-0,006+ 65 9. 103

)=0,6306;

I3
=9 <-_—“—' ==
Bon ay (“a Jan-t 15%0n ]c")

11,94.10-8 )
15.0,9223.21,33-10-3
£, =V BT, F Pap—Bin = 1/0,20312-0,6306 —0,2031=0,6166;

&Y, =V Bt +Pan—Buu= 10,2369 10,415 —0,2369 =0,4495;

=2-2,2(7.6923‘0,007+ 0,415;

2 2
Ci,,'—'—‘l—-'-3—'0,6166=0,5922: C,,,:-.l-—--? 0,4495 =0,7003;
/
17n= = [3( in) Cip+6ny Pas‘l’max]—'

9.10—3
=——2“2—"(3-0.6|66"-0,5922—[—6-7,6923-0,0060,75!l-2,.2)—-_:
=4,635.103 M4,

I
111‘“ —L {3(§m) Cru+6na paw Yu o ]—
21,33.10-3
=——22——(3-0,4495’-0,7003-]—6-7,6923-0.007-0.8!-2,2)=

=9,7.1079 M4;
n=0,26.108.108.4,635.10—3 =120 ,5- 106 Hu2;
[Bys] =131,5.106 Im2,
By ==0,26-105.106.9,7.10—3 = 252 2. 108 Hum?;
[Bn} =262-108 Hwm?;
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__(650+-380) 10" 10,952

Ba== ORTY =0,4714> 0,15, V/Pr=0,6866;
3.262.108 262.108
! =-—l(-)-:-é—é—~:7i,78-10“ Hw; an:m=l,9924;
ng = 10,5849 =0,7953, 10y ==0,8918;
0 1,9924 T TS
0,3836.0,6866 }
b, ==sin ==sin 0,2953=0,2911;

0,8918
Cy =08 0,2953 =0,9567; oy = (1 —0,3835) 0,6866 =0,4232;
$in toy ==5in 0,4232 =0,4107;
COS Qo =€05 0,4232=0,9118; g aon=1g0,4232 =0,4504;
(M" A)y=T1,78.106.6,00~9 =0 4371,
0,4371.0,6866
Moqp == =0, 1,
3
1,0924.0,9567-0,8918.0,4504 0,291 |
T 1,9924.0,9567-0,8018 —0 ,4504-0,291 |
0,2911.0,5846
~ 70,9118 (1,9924-0,9567-0,8918—0,4504.0,2911)
My ==0,6736--0,1644.0 6866 == 0,7865;

g =(),6736;

My =0,119;

Mog=0,67364-0,119 (2-1-0,5846.0,9118) —
—0,6866 (1 +0,3836.0,5846) =0, 1345;

| 0,1345:0,119°
Msa =" "2011.0 5846

(0,119-0,7865) {0,119-+0,7865 —0, 1345) =

=0,7093;

V047143 1—0,1.0,7865
=0,4839;
3 0,13454-0,1.0,7093
K4, = !
Ra™ 140,3836% (1,9924—1) 40,4371 (140, 1644)2
71,78-108

H
B st (), 4830 =0, 2897 . 108 — ;
r =0 ogr 01839 =0,2807. 100 —

ﬁ“—ﬂjﬁuﬁosms o&mxweH-
11T 40,0952 T

PA
KR.n ==

={(),60686;

Mpg=1,5|1-0,3836%(1,9924 — )]+ 0,4371 (1 +0, 1644) =2,228;

~-70.10,95 0.363].10%.2 298 8.639 gH
i = ' ' = ;
7,78 108 ’
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gy =1,5 (1 —0,3836%) 40,4371 (1 4-0, 1644) =1,7882;
—-200-10,95

= T ) 36311084 1,7882 = —19 8] kH;
AT B

3
mgn === [1+0,38364 (1,9924 — 1)] 40,4371 (1 +-0.1644) X

% (0,54-0,1644) =0,7212;
—4,5-10,95
rgn=————"———0,3631-100.0,7212 = —21 554 xH;
71,78. 106
Myg=1—0,3836%—1,5.0,2283 (1 —0,3836%) --0,4371 (I 40,1644) X
X (14-0,1644—0,2283) =1,1279;
18.10,95
Fag = — =2 0,3631.105.1,1279 = — 12,314 xH,

ran=0,006-0,2897.103 = 17,382 kH;

Tona=10,95 (1-+0,1644) 1,54.10-2.0,2897.10% = 5,688 kH;
Mrgg=1—0,3836% —1,5.0,3836 (1 —0,3836%) - 0,4371 (1 40,1644) X
X (14-0,1644 —0,3836) =0,8502;

—380.1,2.0,7.5.10-3.10,95?

- 3631.106-0,8502 = —0,823 kH"
fatn 71,78. 105 o 0

Hdas cpeanell Kosoums:

. =0,2933; Xon=-—-—————652 =0
1250.0,6 (1250 4550) 0,8
asp =3 (0,5—0,2933) =0,6201; as; =3 (0,5—0,4528) =0,1416,
agg =12.7,6923.0,006-0,2933 =0, 1624,
agy = 12.7,6923.0,007-0,4528 =0,2926;

Q73 =6.7,6923.0,006 (0,2933--0,5-0,7511) =0,1852,

Ay =6-7,6923.0,007 (0,4528+4-0,5-0,81) ==0,2771,
£3,—0,6201E3,4-0,162480, —0,1852=0; Eop =0,7392;
3, —0, 141683, +0,292680,;,—0,2771 =0; Eoy =0,5429;

Xos

2 2
Cop=1— 50,7392=0,5072; Coq=1—0,5429=0,6381"

15, =9-10-%(3.0,7372%.0,5072 -}-6-7,6923.0,006.0,7511) =
==9,355-10—9 M4,
1}, =21,33-10-% (3—0,5429%.0,6381 4-6.7,6923-0,007.0,8) =
=17,617.10—3 Mm4;
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9,355.10—*
=2.2,2(7,6923-0,006- : =1,2426;
P ( - 15'-0,2933.9-10-—3)
17,617.10-3
=2.2,2(7,6923-0,007 - - =0,772;
Pan ( a 15.0,4528‘21,33-10—3) 0,772

&= V/0,20312-1,2426 —0,2031 =0,93;
Tw= V0,2369* 0,772 —0,2369 =0,6731;

2 9
Cip=1—-370,93=0.38; Cpy=1-—=10.6731=0,5513;

9.10—%

k=
B 2.9

(3-0,93%.0,3846-7,6923.0,006-0,7511.2,2) =
==5,906- 103 m4;
21,33-10-7

I3, = 5 (3.0,6731%.0,5513--6.7,6923.0,007-0,81-2,2) ==

=12,847.10—3 m4;
Bip=0,26.105.106.5,906.10—3 = 153 ,56.106 Hm?2:
[Byp]==154.106 Hm*;
B =0,264105.106.12,847.10-3 ==334,02.105 Hm?;
[ Byu] =341-10% Hm?,
(1250 55) 10%- 10,952
= 341.108
_*3-341«105 341.108

=903,42-10% HM;, o =———" =2,2143;
154. 106

c =0,633>0,15; 1/ Pec=0,7956;

¢ 10,95
=0,6503; nye==0,8064;

be =:sin 0’3852&':956 =sin (,3785 =0,3695;
Ce=1¢050,3785=0,9292; oge=(1—0,3836)0.7956==0,4904;
Sin Gye =5in 90,4904 == 0,471;
COS Qye =08 0,4904 = 0,8821; g oy =0,5339;
(M’ A)e=94,42.108.6,09-10~9 =0,5689;
0,5689.0,7956 .

Moc == 3 ==0,1509;
2,2143.0,9292.0,8064.0,5339-+0,3695
Ao = 0 + =, 8587;
2,2143.0,9292-0,8064 —0,5339-0,3695
0,3695.0,44
Me : 0 =0,1261;

= 70,8821 (2.2143-0,9292-0,8064 —0,5339-0,3695)
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iy =0,8587-0,1644-0,7956 =0,9895;
Mg =0,8587 4-0, 1261 (2-+0,44.0,8821) —0,7956 (1 4-0,3836-0,44) =

=0,2299;
0.2299.0,12612 -
—— ' 0,1261 --0,9895) (0,1261 -}-0,9895 —0,2299) =
Mo = s 0. 44 T ¢ *
=1,0006;
KA 21/0’5333 1 —0,1509.0,9895 —.0,3735:
T Re 3 0,2209-40,1509.1,0106
KRe= ' — =0,5525;
Re™ 1 1.0,3836% (2,2143 — 1) 40,5687 (140, 1644)
93,42- 106 H
c T Z  ,3735=0,291.106 — ;
T=Tgg5 ° "
. 108 H
r$?:93'42 10 0,5595 == 0,4305. 106 — ;
10,952 M
Myo==1,5 (1 —0,3836%) 4-0,5686 (1 -0, 1644) =1,9417;
rw~_—:-5-9—'-‘-9-'35—0,4305. 108.1,9417 = —4,952 kH;
93,42.108

Moge = | —0,3836%—1,5.3836 (I —0,3836%) 40,5689 (1-}-0, 1644) X
X (10,1644 —0,3836) =0,97;
550.1,2.0,7-5-10~3.10,952

faie = — 0.4305.108.0,97 = —1,238 kH.
93,42- 108

Oupenensnem »ecTKOCTH CedeHHRA upu pabote KOAGHHLI B YNpyrof
CTaRHH.

YyuThIBaf, 4TO N0 YCAOBHIO @y =~ 0, XKECTKOCTb MPH RJAHTEABHOM
3aZaHMM Harpysox onpejeiaseMm no ¢popmysne

loi
By=Egly=Eg—r ,
0y

rie it—:l"!*Gnapa\plal.

ijp==1-46.7,6923:0,006.0,7511.2,2 =1,4576;
in=1--6.7,6923.0,007.0,81.2,2=1,5757;

9.10-3.1,4576
Byy =0, 26-105. 109 5 70 155106 Hut:
(Byg) = 155.106 Hu?;
21,33.10-3.1 5757
By =0,26.105. 108 2 =307,2.108 Hw?;

2.2
(Buul =397. 108 Hu2;
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(650 230) 102.10,95?

Br= 57 10° =0,266 > 0,15 VB, =0,5155;
M =0T g 26000 Ha an= 1P o se1a:
n 10,95 ’ ’ 155.10¢ T
i 10,3538
n6n=m*“'=0,5286; nop =0,727;
En=sinﬁ—%—z—?;g;—mis—-—-sirmiﬂ:(),zﬁw;

Cy=1c050,272=0,9632; ooy = (1 —0,3836) 0,5155=0,3178;
sin &gy =sin 0,3178==0,3124;
€08 oy == c0s 0,3178 = 0,95;
tg aoy =1g0,3178=:0,3288;
(M* A)y=108,66-105.6,09. 10-2 = 0.662;
g L2051
3
2.5613.0,9632.0,727.0,3288 40,2687
= 72.,5613-0,9632-0,727—0,3288.0,2687
0,2687.0,3538
= 70,95 (2,5613.0,9632-0, 727 —0, 32880, 2687)
Myg=0,503440,1644.0,5155 =-0,5881;
Moy =0,5034 40,0587 (24-0,3538.0,95) —
—0,5155 (1--0,3836-0,3538) =0,0551 ;
(4 2
flag = —————%222‘7%‘;’521 +(0,05874-0,5881) X
X (0,0587 40,5881 —0,0551) =0,3847;
V07,2663 1 —0,1137.0,5881
3 (0,0551+o.1137.o,3347
K&, = :
R = 38363 (2,5616 — 1) 10,662 (1 1 0,1644)
108,76. 108
11T 70,950
o J08.76: 100 0?{)?‘;;0“ 0,5036 = 0,4568- 108 TH :
igg=1,5[1 4+0,3836% (2,5616 — 1}] 40,662 (1 +0, 1644) = 2,6155;
70-10,95

22 4568 108.2,6155 = 8,42 KH;
o= 0g, 76 108 O

Ay

=0,5034;

My =0,0587;

pA
KBS

):0,4315;

=0,5036;

H
0,4315=0,3914.10¢ o ;
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myn=1,5 (1—0,3836%)-1- 0,662 (1 4-0, 1644) = 2,05;
100- 10,95

xn ='—lm 0,4568.106.2 05==9,428 KH;

3
Man == [1+0,38364 (2,5616 —1)] +-

+-0,662 (14-0,1644) (0,54 1644) =0,9;
, 3,6-10,95%
1 108,76 108
myg=1—0,3836%—1,5-0,2283 (I —0,3836%) +
+-0,662 (1-4-0,1644) (1 40,1644 —0,2283) =1,373;

0.4568-105.0,9 = — 17,867 kH;

r 12:10,957_; 4568. 100 8,207 xH;
T T 08,76 108 00008+ 10%1,373 = —8,297 kT
Fan=—0,06.0,3914.10% = —23 484 kH;
fon=—10,95 (1+40,1644) 1,54.10-3.0,3914.108 = —7,685 KH;
My =1—0,3836%—1,5.0,3836 (1 —0,3836%) +
+0,662 (1-+0,1644) (1 40,1644 —0,3836) = 1,0547;
230-1,2-0,7-5.10-2.10,95°
Fpg ST —— L . . 7 == — l H;
f3in 108.76. 108 0,4568.108.1,0547 0,513k

H
Re=289,7 4291 --391 4 = 972.1 =
M
Rp= —8,639-+8,42—0,8 (19,81 --4,952—9,428 - 2,554 4
+ 17,867 412,31 + 8,297 -1 354 28) -
-+ V17,3825 15,6887 — (2,731 0, 8+0,823)° —
—(5,234-0,8.1,238) — /23 4842 -7 68551 (2,7310,8.0,513)* =

OnpeaennM ropH3oHTaJAbHOE NepeMelleHue PHIeAs NJIOCKOR pamb
OT Harpysok:

0,1276 M,

Ryn.n=0,1276.289,7—8,639—0,8 (19,81 421,554 12,31 +35) +
+ V17,3825 15,6882 —(2,73--0,8.0,523)" == —24,63 kH;
Ryn.c=0,1276.291—0,8.4,952—5,23 —0,8-1,238 = 26,9 kH;
Ryy.n=0,1276-3% ,4-4-8,42—0,8 (—9,4284 17,867 |- 8,297 + 28) —
— V73 484 T 685511 2,731-0,8.0.513)F = —2,33 kH;
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4,22
My, = —24,69-4,24-704-0,8 (35‘4,24,- 18.1,74-4,5 "T)“'"

40,3836-0, 1276650 - V/(0.3836-0,06-650)2 - (2,73-4,2)* = [90 xHu;
10,95%
Mpu= ~24,69- 10.95+7o+o,8(35. 10,95 18.8,45 4-4,5 -—5—'4-200)4—

-4 1/0,06% {650 - 380-0,8 (1 —0,3836)° 1- (2,73 10,95 +0,8:0,823-6,75)*+
4.0, 1276 [650-380.-(.8 (1 —0,3836)] == 698 xHu;
Mg = (26,96--5,23) 4,2--0,3836-0,1276. 1250 = 196 kHw;
Men=(26,96-5,23) 10,9540,8-50 1
40,1276 [1250-}-550.0,8 (1 —0,3836)] 4-0,8-1,312-6,75 =59 kHu;

PRRSEE

4,22
Mmz—2,33-4,2~70+0,8(28-4,2+12-1,7-}-3,6 9 )+

-+-0,3836-0,1276.650 — 1/ (0,3836-0,06-650) — (2, 73-4,2)* =69 kHwm;
Mpy = —2,33-10,95—70--0,8 X

10,95
% (28-10,95+12.8.45+3,s—°—'2—— _-100)4—

40,1276 [650 - 230-0,8 (1 —0,3836)] —
~V/0,06% [650 - 230-0,8 {1 —0,3836)]* — (2,73-10,95-0,8-0,513:6,75)* =
=389 xHwM.

PesyJ/ibTaThl pacyeTa HeOOXOAHMO CPABHUTD C NPEARTbHBIMH YCHIHS -
MW TIpH padoTe KOHCTPYKUHMI B CTafuu 06pa3oBaHus TpeuidH B pacTAHY-
Toif 30He GetoHa. OnpegenuM NpereAbHbie MOMEHTH B CEUEHHAX KOJOHH
B coOTBeTcTBMH ¢ TpebGosaumsmu rsasst CHull I11-21-75:

Eo—0,85—0,0008Ryp =0,85—0,0008-135 =0, 742;

Eo 0,742
= = =0,5685.
tx N Oa /l 13 ) " 375 (1 0,742 S
I o——— e S— et [ et
200 \ 1,1 400 1.1
Ilpeaenbusle MOMEHTH olipeaennM no Qopuyae
{M] = Ryp bx (g —0,5x)-+-0,524 (2R, Fy —N),
rie N
X= .
Rupb
Has Haaxpanonoﬁ YacTH KPAWHHX KOJOHH:
650 10° ty  0,0963
xg= —————=0,0963 M; = == —— =0,172 H
2=13.5.1000,5 b=~ 0.6 <tr

(M]g=13,56.10° -0,5-0,0963(0,56—0,5-0,0963) +
+40,5-0,52 (2-375-108.0,006-0,5-0,6 —650- 103) =
=515.10® Hm =515 kHu,
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Jas waakpanomolt yacTH ¢pedAHHX KOJOHH:

1250. 109 0,1852
Xy = Te——————— M :..""":"“"—"'—::0033l<§ ;
513 510005 01802 M Ba= T R

[My]=13,5.108.0,5.0,1852 (0,56 —0,5-0,1852)+
-+0,5-0,52 (2-375.108.0,006-0,5-0,6 — 1250- 10%) =
= 610.102 HM =610 xHwm .

Jna noZxpauoBhiX HacTeil KOJOHH:

{650-}-380) 102 0,1526 0.201 .
PR et bt A o . ——t =0, <§ H
Xan == 13.5.109.0.5 0,1526 M; Euu 0.76 R

[My] = 13,5-108.0,5.0,1526 (0,76 —0,5-0,1526) +
+0,5.0,72 [2-375-108.0,007.0,5-0,8 — (6504- 380) 10°]=
=1090. 103 Hm = 1090 xHw;

(12504 550) 103 0,2667 0,351 .
s ———————— o —— <§ ?
Aen 13.5-10%-0.5 0,2067 m, Ecn 0,76 R

[M)en = 13,5-108.0,5.0,2667 (0,76 —0,5-0,2667) -
+0,5-0,72 [2-375.10°.0,007-0,5-0,8 — (1250} 550) 10°] =
==1236.103 Hm = 1236 xkHwm.

(650--230) 103 0,1304 .
o 8501230) 108 e —0,1715 < En;
Xy = 13.5.108-0.5 0,1304 M; Enu 0.76 R

[Mlgy=13.5.108.0,5.0,1304 (0,76 —0,5.0,1304) -+
+0,5-0,72[2-375. 108.0,007-0,5-0,8— (650 230) 10°] =
= 1052' 103 HM = }052 K}'{M-

Tax Kax co6aionaercs ycnosse M << [M], To ycnaenhe Ko/OHH
He Tpebyercsa.

Nprmep pacyera 2
Hexoonowe dannsie

3nanue npamoyroasioil dopms B naane (36 X 60 M) co cOophbM
7Kesie306eTOHHbIM KapKacoM ¢ nposetaMu no 18 M H warom Kosouk 12 M.
Pasmep otaensHo croamux dyuaamentoB nouusy 2,6 X 3 M, Buicota —
1,6 m (pnc. 56). Harpyska Ha xosouny — 1200 kH. Pafion cTporTens-
ctBa — JloH6acc. IpyHThl B OCHOBAHHH — CYTJMHKH, XapaKTepH3YIO«
myecs CJAERYIOIUMYE QH3HKO-MeXaHHYeCKHMH CBOHCTBAMM:

TVIOTHOCTL FPYHTA — Yo = 1950 kr/m3;
NpHPOAHAn BAAXKHOCTL FpyHTa — W = 18,6 %;
KO3(HIHEHT NOPHCTOCTH — & = 0,646,
xosdpduuuenr Tlyaccona — p = 0,36;
MOAY/b JieopMaUUH TpPYHTA — E, = 22 Mlla
YAeabHoe CHENAEHNE TPYHTa — cp = 40 KIla;
YroJ BHYTPEHHEro TPeHHsR — ¢p = 22°,
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Puc. 56. Cxema npoxosbHoro paaa GpyHAaMeHTOB

OxupaeMbie BequunHbl Jjedopmauufi 3eMHOR noBepXHOCTH MpH
oTpaboTKe YrobHLIX NJAaCTOB AOCTUIHYT CJAeAYIOUMX BeJHUHH:

OTHOCHTeAbHBIE TOPH3OHTaJbHLE
nedopmauun 3eMHoil nosepxHocTH — & = 3,1-1073,;
BEeJHYUHA YCTyna —hy =102 wm.

IMpoaonKuTeALHOCTb 3KCMAYaTauuy o6heKTa Ko nogpaGoTKH 5 Jer.

Onpederenue ycurili 8 pynoameHmHbLX CBA3AX pacnopKax

BokoBue M s06GOBRE IOBEPXHOCTH, @ TaKXe MJoulafh MOLOLIBLI
¢pyunaMeHTa €OCTaBJASIOT:

Fyp=25-3=175 um¥ Fg=2,5-16 = 4 Mm%
Fpy=23.16=4,8 w2

CpenHee HopMaTHBHOE JlaB/ieHHe Ha T'PYHT B YPOBHE MoJowBR QyH-
AaMeHTOB:

1200

Op = =160 kIla.

’
CooTHolleHHe CTOPOH NOZOMBH cTO/N64ATLIX (YyHRAMEHTOB:

2.5 0.835
n—s—-. .

KosdpuunenTht, 3apucamine OT COOTHOLIEHHUS CTOPOH Nofowesl ¢yH-
hamenton (taba. 12):

0, =0,475; ©,;=1,065.

KoucranT rpyHTa npu koddduuuente ROPHCTOCTH e = 0,646
(taba. 14):

@=0,073; P=0,132; v=2,1; $=0,9.
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OnpenensieM pacyeTHuie nepeMelleHns rpyuta noj QyHAaMeHTaMH
saawud no dopmyne (57):

Aly=Alg=1,2.0,7 (3,1—1) 10-3.30=53.10~3 m;
Alg=Aly=1,2.0,7 (3,1 —1) 10~3. 18 =31,7-10~3 u;
Al3=Al;=1,2.0,7(3,1—1)10-3.6=10,6-10-3 M.

Haxounm xosdpduumenT mecrkoctH ocHoBanua no dopmyne (56):
1 .065.22.103

C,=——
" V7.5(140,36) (1 —0,475.0,36)

=7588 kH/m3.
OnpenensieM npesesbHYI0 CHAY TPEHUs CABHIalOUlErocs FPyHTa mo
noacwse dyuHramentos no dopuyne (55):
NT“]p)=7,5(160‘0,404+40)=785 Kl‘l-

OnpenensieM CHALL TpeHWS CABHIalOWeErocs CPyHTa No TNOJZOILBeE
¢ynzamentos no dopmynam (b3), (54):

NN =( 1 + 0,9)—-1=

1(e) 1 7(2)6 7588.7,5.2,1.53.10—8 785

=767 xH <N'r(m))§

1 0,132 -1

7588.7.5.0,073-0,2 " 0,073.1200 ) =

=369 KH<NTmm;

Ny = Nr(y)e=T785—767 =18 xH.

Ananoruuto:

Nty =Nr(e)s =709 KH;  Nr(y)a=Nayys =785—709=T76 kH;
No(eys=Nr(eys =517 KH;  Ny(yys = Nuy)y=T785—517 =268 xH.

OnpejensieM cuay TpPeHHS CABUTAIOUIEroc FPYHTAa no GOKOBHIM NO-
BepxuocTam dyugameuror no dopmyae (60).
I'pynt o6paTHoil 3acHiNKA XapakTepHayeTcA CACAYIOMKME AaHHBIMA
(taba. 15) nmpu maoTHoCTH Yo = 1850 kr/m3:
tg @5 = 0,559; @, = 29°12°y C, == 38,9 x[la;
Ngap) = 2-4 [(1,75.1880)/2-0,559 + 38,9103} = 318,4 xH.
OnpeaensieM cuiinl GOKOBOTO JABJAEHUS CHABHTraloLlerocs rpyHTa Ha
$yRgaMenTHL
KoHcTaHTH TpyHTa CYTVIHHKA NPpH Ko3ppHUHEHTEe OPUCTOCTH.
€ == (0,646 (tabm. 14):
E =794 ¢ =0,0337; p=2.
Koad)?)uunenr dopMbl  pyHAaMeHTa:
®; = 1,6%4,8 = 0,533.
( Moayne GokoBofi gedopMausu rpyHra onpeaeaserca no ¢opmyJae
66):
Eg = 0,75-0,7-22 = 11,55 MIla.
Moxyns Gokowsol pedopMauMM rpyuTa o6parHoi 3achlilky — IO
gopmy.ne (67):
a = 0.7-9,55 = 6,685 MIla.

N'r(y)l = NT(y)6=(
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Cpeaxas WHPHHA MA3yX MEXAY QyHAAMEHTAMH H CTEHKAMH KOT/O-
pasa dg = 0,5 M. YcioBHan wuxpuHa 30Hu GoKoBoro o6xkaTHs rpyHTa
€CTECTBEHHOIO CAOKEHMS onpeneasercs no dopmyne (68):

Q

Hi=1.6 tg(45°+ ):—.I,Gtg56°:2.37 M.

Mpusegenustit Mogyns Gokosolt gedopMalHu rpyHTa HAXOAUM MO
dopmyne (65):
- 11,55-6,685
Ep= 05 = 10,06 MIla.
6,685+ ———— (11,55 —6,68
+5 a7 (11,5 5)

Besuundua npefesbHoll cisibl 60KOBOTO aBAeHU S FPYHTa ONpenesa-
etca no dopmysae (63):

Noapy =4 '8[

1,75-18,5 29° 12’ )
2

tg? (45°+
29° 127
+2-38,9tg(45°+———2=—)} == 864 xH
Onpegensiem sennuuny B no dopmyne {69):

p .. 0.533 V/4,8:10,06
B 864

Beanuuha cuibl GOKOBOro JAaBJCHHSA FPYyHTa Ha PyHRaMeHTH onpe-.
gensercst no gopmyaam (61), (62), (70). (71):

=13,6 I /'m,

864
Ny =N ——2—2—(V}+4-13,6-2-53-10—3—l)=

(e A()6 =

=346 KH < Nyqup):
Moo . 7.94:0,533:10,06.10:0,22:0,18

A(Y)L= Ay 1—0,0337.13,6.0,2
Nyt + Ny =346 338 =684 KH < Nyqup) -

=338 kH < Nyp)s

Aunanoruyuo:
Ng(e)zT'"NA(eN""‘%O kH; Nn<yy2=Na(3')5=338 kH;.
NMBH—_—NA(anlm kH; Nyyys=Npya=338 xH.
Qnpenensiem cymMMmapuble YCHJAHS B (GyHnaMeHTHHIX CBA3AX-pac-
nopkax no tdopumyse (50):
Ni—g=Ng_5=767-4318,4-}-346+4-18--338 =1787 ,4 xH;
Nyy=Ng_,=709-4-318,41240-4-1787,4~-76--338 =3448,8 xH;
Ny_y==517-4318,4-- 101 4 3468,84- 2684338 =5011,2 kH.

YuuruiBasi, uTo AAOUWANAKA CTPOUTEALCTBA OTHOCHTCH K [, X rpynne
noxpaGaTbiBaeMblx TEPPHTOPHUH, CBA3N-PACMNOPKH YCTAHABAMBAEM B
ABYX YPOBHAX.
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Yron uakaoua c¢saseit-pacropok k (QynaaMmeHTy ofipeiessieMm no
tpopmyne (74),

1,2.0,2
tgcc-—_——-——‘—i-—g——--—-—o.()fi: =2,3*;, coso=0,9992,

3

YcHaua B RUKHHX ¥ BEPXHHX CBA3AX onpexeasneM no gopmynam
723, (73):

NY _=N{_,=

6—3

2 1 i 1
1787 .4 (g‘x,s-o, 125 — 52,5‘0,04) + 5+ 785-1.64 —=1200.2,5

E—1

(1,6—0,125—0,175) 0,9992
= 1957 kH;

L I |
Nica=Ng_s=

i 1 H 1
1787 .4 (—3— l,6-0,l75+—3— 2,5-0,04)-—3 785-1,6+‘g 1200.2,5

(1,6—0,125—0,175) 0,9992 o

=781 ,4 xH.
Auanoruusno:
Ny _g=Ni_,=23133 xH; NY_,= 4211 gH;
N} _ =Ny_,=1108 kH; N3~ =1574 xH,

Mipusmep pacuera 3

Hcxoanue gamnsie npuusThl, corjacHo npumepy 2, Gea yuera B
nporuosnpyemuix fedopMaunax 3eMHON NOBEPXHOCTH BeJHMHNB YCTY N2,
Beauununl ¢ TpeHus 0T CABHralOILETOCA TPYHTa NO NOAolune
N,(s), no GOKOBHM MNOBEPXHOCTAM Ndm n noGoBoit noBepXHOCTH

Ny(E) onpeseneHtl panee B NphHMepe 2,
Onpenensem cyMmMapuble yCHAus B pyHaaMenTHHX CBA3AX-pacnop-
Kax no dopwmyae (50):
N, g=Ngoy=767-+318,4-}- 346 = 1431 .4 xH;
Ny g=N5_,~ 143) ,4-5709-} 318,4 - 240 = 2698,8 x H;
Ng=2698,8-4-517-318,4+4 101 =3635,2 xH.
YunThiBaf, UTO B ITOM CAYUae NAOWARKE CTPOHTENBCTBA OTHOCHTCA

X IV rpynne noapaGaTuiBaeMbHX TEPPUTOPHN, CRA3M-PACNOPKY ycTanas-
NHBAEM B OLHOM YpOBHe.

NOAKPAHOBBIE KOHCTPYKUHH

Onpegnenetne paussusa pedopMauuil 3eMHOA NOBEPXHOCTY HA NOAKPAHO-
Bhl¢ KOHCTPYKUNH NPOMBHEACHHLIX 3RAHHM.

5.81. lnn o6Gecneyenns mopManbHOii paGoThH MOCTOBHX KPaHoB
upn noxpabortke npomuimaenunix 3faunifi crexyer npegxycMaTpHRaTh
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BO3MOIKHOCTbh PHXTOBKH NMOAKPaHOBBIX KOHCTPYKuuit. [Tpu atoM fou bl
coGaioaaThcs YCTaHOBJNEHHble rabapuThi NpUGIHIKEHHST KPaHOBOro oGo-
PYZOBaHHA K 3JIEMEHTAM NPOMBILLIEHHOro 3JaHHA H HAKJOH NMOAKPaHO-
BHX TyTeH.

MunnmanpHoe 3nauyeHMe rabapura NpHGJIMXKEeHHS MOCTOBOTO Kpa-
Ha K NpOJeTHbIM KOHCTPYKIHAM coctaBaser 100 MM, K KonoHHaM (mu-
aacrpam) — 60 wmm.

Haxnon nozkpanoBuix nyrelt MocToBHIX KpaHOB npn nojpaborke

NPOMBILIVIEHHBIX 3JaHHH He JOJIXKEH NpeBHaTh CAEAYIOUIHX Npelefb-
HBIX BENHYHH:

B IlIONEpPEYHOM HanpaBJeHHH
{in) =4,0.10—3;

B NpOJOJIbHOM HaNpapBJeHHH (77)
{iap) ==6,0-10—3,

5.82, 3a pacueTHBIl HaK/JOH NOAKPaHOBOTQ MYTH, 0GYC/MOB/IEHHBIH
gedopMauusMH 3eMHOH NOBEPXHOCTH, NPpHHHMaercs Gosbliee H3 3Ha-
YeHHH, MOJYUYEHHBIX 1o QopmyaMm:

, {
ip=ny mH—Q‘-;; ki, (78)
ip= ngm; i, (79)

rae fg, n;, My, m; — Ko3pduUMEHTH neperpysku H ycnosnék paGorsl
onpeneasiorcs no taba. 3, 4 CHanlIl 11-8-78; Iz — anuHa nogkpaHoBo-
ro MyTH HJAH WHPHHA NPOJETAa NPOMBIULICHHOFO 3XAHUA, M; R — oxu-
JaeMblt pagHyc KPHBH3HBI 3eMHOH NOBEPXHOCTH, M; I — OXHAaeMull
HAKJIOH 3eMHOH TMOBEPXHOCTH, MM/M; k; — Kosddbuluenrt, pasubii 0,5,
ANt MOLKPAaHOBOTO NYTH B NPOJAOJABHOM HanpamieHKH (m — 1) — B no-
nepeyHoM HaNpaBJeHHH, Fie M — KOJHYECTBO NPOJETOB B pame.
Pacuernbii HakAOH NMOAKPAHOBOrO NYTH JZOJIKEH YIOBJIETBOPSTH
YCJOBHIO
ip < [il. (80)
5.83. Ilpu pacuere nonepedHbiX paM NPOMBIIIEHHBIX 3AaHHE ¢ MO-
CTOBHIMH KpaHaMH HeoGXORHMO CpaBHHBaTb pacyeTHbie W Npefe]bHO
JONYCTHMble BENHYHHL H3MEHeHHS WIHPHHBI KOJIeH NOJKPaHOBOTO NYTH.
PacuetHoe u3aMeHeHHe MUPHHB KOJeH MOAKPAHOBOTO MYTH JOJKHO
YAOBJAETBOPAThL YCJAOBHIO
611 < 30 MM, (81)

6.84. I'abapur npubnauikennss Iy XpaHOBOro oGOpYyAOBaHHA K
NPOJIETHHIM KOHCTPYKUHAM 3ZaHHA ¢ Y4eTOM HepaBHOMePHBIX ocefannii
3eMHOH TOBEPXHOCTH HeoGXOLHMO NpoBepsATh IO QopmyJe

g > 100 8, (82)
rae 8, — pacuetnoe 3navenue passoctn ocenamuil Kpaiiuux omop mon-
KpPaHOBOro NYTH, MM.
Fa6apuT NpH6AMIKEHHST MOCTOBOIO KpaHa K KoJioHHam ['p ¢ ytuetom
Aedopmanuii 3eMBOfl MOBEPXHOCTH MPH PHXTOBKe 0GOHX MOAKPAHOBLIX
nyTed JOJXEeH YAOBJACTBOPAThH HEPABEHCTBY

rl‘>60 +0056nv (83)

rie Og — pacueTHoe u3MeHesHe WIMPHHB KoJeH MNOAKPAHOBOrO Ry
™, MM,
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5.85. PacyetHoe u3MeHeHue WHPHHBI KOJEH NOLKPAHOBOTO HYTH
MOCTOBOTO KpaHa Op AJsl MHOTONPOAETHLIX paM € LAPHHPHO-HEROLBH K-
HbIM ONMUPaHHEM NPOJIETHHX KOHCTPYKUHH HAa KOJOHHLI ONpeaesseTcs
no gopmyae

in hp—y )

T Xn-—y
Hn Hn—1
rae m, ¥ n, — KoShPUUHEHTH, onpenessembe fio Taba. 3, 4 CHHuII

11-8-78; & — oxuzaeMas BeAHUHHA OTHOCHTENbLHBIX FOPH3OHTAJABLHBIX
aedopManuit pacTAKEHHA-CHKATHSA 3eMHONl NOBEPXHOCTH; Xp, Xp—3 —
paccTofiHHs OT ocel n-it (n — 1) KONOHHBLI KO HEHTpaJibHOM oCH mone-
peunoil pambi npombiinienHoro spauus; Hp, Hp_y — pacctosnua or
noZoimBb (YHAAMEHTOB HJH LIAPHHPHBIX OMOPHBIX Y3JIOB KOJIOHH 1O
HU3a NPOJEeTHLIX KOHCTPYKUMM; Ry, Ap—y — PaCCTOSTHUA OT FOJNOBKH
NOAKPAHOBLEIX PEeNbCOB JO HHM3a NpPOJNETHBIX KOHCTPYKIM,

Jnga oxHonposeTHHIX paM M CpeAHEro npoJeTa MHOTOMPOAeTHHIX
paM pacdeTHoe H3MeHEHHEe LIMPHHBI KOJIEH [IOAKPAHOBOIO NYTH ONpeje-
Jsercs no dopmyJe

Sp==mynge (xn (84)

h h
6y =0,5m_ n, sl (—i — ), 85
(4 g e ¥t Hu + 11“ ( )
rae hy 0 hy — pacCTOSHHE OT rOJIOBKH MOXKPAHOBbIX PEBbCOB A0 ONOP
NpoJIeTHBIX KOHCTPYKUHH JieBoil u npaBo# koaoHHb; Hy u Hy — pac-
CTOSHHSA OT MOAOWBH (YHNAMEHTOB HJIH LIAPHHPHLIX ONOPHHX Y3JI0B
neBolt M NpaBOf KOJIOHHBI 10 ONOpP NPOJETHHIX KOHCTPYKIUMH.

5.86. [Tpu GoibIUHX pacueTHHIX H3MEHEHHSX WIHMPUHBI KOJEH OoA-
KpaHoOBOro MyTH MocToBoro kpaHa 8y > 30 MM, Korja pHUXTOBKY NOA-
KPaHOBLIX NyTeH B TOPHIOHTANBHOMN NJIOCKOCTH NMpeAnosaraeTcs BbINOJ-
HUTL 3a CYeT CMeuleHus MOAKPAHOBHIX 6anoK, HEOGXOQHMO YUYHTHIBATH
BJAMSIHHAE SKCUEHTPHCHTETA KPaHOBUM HAarpy3KH Ha pacueTHbLIe YCHAUS
8 KosoHHaX. [Ipn cMeuteHHH MOAKPAHOBEIX GAJIOK 10 OGEeHM DAAAM KO-
JIOHH SKCUEHTPUCHTET KpaHOBOW Harpyakm ompefessiercs no dopmyne

lpx=0,5 (8;—30 mm). (86)

5.87. TMoakpaHosble 6aJK¥ H Y3Jbl CONpSNKEHUS] HX C KOJOHHAMH
ROJXKHB ObITh PacCYHTaHBl C YYETOM BO3JEfICTBHSA AOMOJHHTEABHOTO pac-
mopa Hg,, onpesedsiemoro no ¢opmyie

m
Hgn=Y Ruj, (87)
i

rne Ry; — peakuna oT H3TH6a i-H KOJIOHHEI B YDPOBHE HH3a MOAKPAHO-
BO#l 6asku, onpegesnsiemasi no dopmyJte (39);

m — KONHYeCTBO KOJOHH OoT OnHallllero KoHLa OTceka (3Ja-
HHA) 0 paccMaTpuBaeMoM noakpanosoll Gagakw.

6. KAPKACHO-NAHEJIbHBIE 30AHUS

KOHCTPYKTUBHbBLIE PEUIEHUS

6.1. KapkacHo-naHeJbHble 3JaHHSt NPOEKTHPYIOTCH, KaK NpaBH-
o, B c6oproM xenesoberoHe. COopuble Kese306eTOHHbIE KOHCTDPYKUHU
Ha3Ha4aTCH B COOTBETCTBHH C AeHCTBYIOU{HMH THNMOBBLIMH CEPHSIMH HH-
AYCTPHAAbHBIX H3ANHH HJH HX PErHOHaNbLHBIMH MOXMMDHKALHAMH,

5 3ak. 939 129 i



a) 8

A l A
). ' ‘ | T
— i |-,/I
2 { ’
] T A
- B( o e I A
T ILTA LD LT TS R  TETD,
dut 500\ 500
5
o o o
()] Ysen A
P P e S
4
‘1-—__"
]
2T L BRA
1

5

Puc. 57. Koncrpykuua AedopMalHOHHEIX IIBOB

a — NOCTAHOBKa NAapHBX paM NPH HaJuYHH CBR3edi-pacnopox MexAy hyHAamen-

TaMu; 6 — To e, NpH OTCYTCTBHM CBf3efl-paclopok; € — C NPUMEHEHHEM [o-

ABHXHEIX oNupauuil Gajok; / — KonoHHa; 2 — dynnamenT; 3 — cBsab-pacnopxas

4 — 6anka {pdrenn); 5 — peTalJb KPpeNJEIFUA ¢ OBaJibHbLIM BbipeaoM; 6 — OB
CKOAbLIKERUA

6.2. KapkacHo-naHenbHble 3JaHHA CJAeLYeT [MPOEKTHPOBATh [0
cBs3eBbIM cxeMaMm. lonyckaercs NMpPHMEHEHHE PaMHO-CBA3EBBIX M paMe
HbIX cucTeM. BbiGop KOHCTPYKTHBHOH CHCTEME! JOJIXKeH ONpenesifiThCA
C YYeTOM COOTBETCTBYIOWIHX OGOCHOBAHMH.

6.3. IlpocTpancTBeHHAass YCTOAYMBOCThL KapKacHO-MaHeJbHBIX 3Aa-
HH# ofecnieunBaeTCsl 3alleMJeHHEeM KOJOHH B yHAaMeHTaX, NOCTAHOB-
KOH BEPTHKAJbHLIX JKeJe300eTOHHHX AMAa(pparM XKecTKOCTH M OMOHOJH-
YHBAaHMEM AHCKOB COOPHLIX XKese306eTOHHHIX mepekpoituil. B kauecTBe
filep MEeCTKOCTH MOTYT HMCNOJIb30BaTbCH BHIMOJHEHHble B MOHOJHTHOM
XKeJje3zofeToHe JEeCTHHUYHbLIE KJETKH.

6.4. OCHOBHBIM KOHCTPYKTHBHBIM MEDONPHATHEM IO 3allKHTe OT
BJIMARUSA TOPHBEIX BHPa6oOTOK AIBJASETCA pa3jieJieHHe KapKacHO-NaHeJbHbIX
3gaHuit uwa orceku. Hnuna orceka onpenensieTcss Hecylued crocoGHO-
CThIO KOHCTPYKTHBHBLIX 3JI€eMEHTOB M Ha3HauaeTCsl KpaTHOH wary none-
peuHLIX paM.

6.5. JedopMauuonHble WBL MeXAY OTCEKaMH YyCTpauBaloTcs MNo-
CTaHOBKOH MapHBIX paM, CMElEeHHLIX OTHOCHTE/JIbHO pa30MBOYHOH OCH.
Yerpoficteo nedopMauMOHHBIX WIBOB NyTeM NPHMEHEHHA MOJABHKHBIX
onupanui GaJioK JonyckaeTcs npH obecneueHHUH pacyeTHLIX TOPH3OH-
TaAbHEIX peaKUHH B NOABHIKHEIX onopax (puc. 57).
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6.6. ITpu npoexkTUpPOBaHMM KapPKacCHO-NaHeJbHBIX 3JaHu#i B Buje
PaMHO-CBS3eBhIX CUCTeM MKECTKHe paMbi cjleyeT OPHeHTHPOBAThL MO Ha-
NpaBJeHnIo NonepeyHnXx ocell (KopoTKad cTtopoHa 3janus). B kavectne
CBsi3efl B NMPOJOJNILHOM HalNpaBJEHUH HCNOJAL3YIOTCH NJAHUTHI-PACNOpPKH,
Y3/l CONPANKEHUSA KOTOPLIX NPH HEOOXOAUMOCTH YCHAUBAIOTCH YCTaHOB-
Ko#l B MPOAOJIbHbIE WIBE APMATYPHBIX KaPKAcOB ¢ NOCJEAYIOLIUM 3aMOHO-
JAUUUBAHHEM,

6.7. Ha nogpabGaTtniBaeMblXx Tepputopuax /V rpynnn pekoMeHxyer-
Cfl NPUMEHATh KOPOTKUE paMHhle NonepeyHukH (Ao 18 M) 6e3 gomoaumu-
TEALHLIX KOHCTPYKTHBHBIX 3JemeHToB (puc. 58, a, 6). Ilpu stom B
OTHENLHBIX CAYYasiX MOXKET NoTpeGOBAaTHCA HE3HAUUTeNbHOE YCHJAEHHE
HEeCYINX KOHCTPYKUMH AONOMHHUTENBbHOK apMaTypoi.

IIpogoJsibHble CBsSI3eBble paMbl NPK FOPUIOHTAJAbHbIX jAedopMauusax
A0 2 MM/M, KaK NPaBUIO, MOTYT NPOSKTHPOBAThCS Ge3 ACMOJHUTeNbHbIX
KOHCTPYKTHBHLIX sJeMeHToB (puc. 58, 8). CymecrBeHHoe BAHAHME Ha
BEJIHUHHY ACHOJHHMTE/NbHBIX YCHANH OKa3siBaeT uX I'MOKOCTE M NOJaT/IH-
BOCTb OCHOBaHUfl. B CBA3M ¢ 3TMM B KauyecTBE 32IUTHLIX MEDONPHATHH
MOXeT GbITh UCMOABIOBAHO HCKYCCTBEHHOE NMOHHXEHUE KEeCTKGCTH OCHO-
BaHWA M YBeAHYeHHe THOKOCTH CTOEK.

6.8. B tex cayuyagx, Korga Hecylias CHOCOOHOCTb KOJIOHH HeERO-
CTaTOYHA LS BOCOPHATUA YCUAMH, BbI3BAHHLIX AedopMauHAMH 3eMHOH
MOBEpXHOCTH, M YCHJeHHe KOJOHH WJH YMeHhUIeHHEe HJIUHB OTCeka
Heleseco06pa3no, peKoMeHAYeTCA MeXAY GyHAaMeHTaMy npegycMaTpu-
BaTh CBSI3U-PACMOPKHU, TOHKUE KeJae300eTOHHLIE MJIHTH! H/AY YCTPAHWBATh
hyHAaMeHTbl B BUAE NEPeKPECTHLIX 6anok, 6aNOK-CTEHOK WJ/IM ChJowi-
HBbIX TJIUT.

JAns yMeHbUIeHUS YCHANUH B QYHAAMEHTHHIX CBSI3fX-Pacnopkax H
TOHKKHX NJAUTAX ClefYeT YCTpPauBaTh MOA CTAKAHAMH OT/AGAbHO CTORWIMX
$YyHIaMEHTOB H MJIMTAMK WBL CKoJbXeHus (puc. 58, e, d). Toaummnny
TOHKOH Kese306eTOHHON NAUTH, ycrpausaemoit moa GyHaaMeHTamy
(puc. 58, ), cneayer npunumate 100—150 MM c apMupOBaHHEM B ABYX
HanpaBJeHUs X X OOPLIBOM CTep2KHed No Mepe yXaJIeHUS OT LEHTpPa OTCe-
Ka K KpaliHuMm KoJloHHaM. Ha cka/lbHbIX OCHOBAaHUAX Noj GeTOHHOM nox-
TOTOBKON PEKOMEHJIYETCS YCTPaHBATh NEeCYAHYIO NOAYIUKY TOJIIMHON He
MeHee 200 mMm.

6.9. YMeHblICHHE HANDAXKEHHA B PyHAAMEHTHHX Ganxax (naurax)
MOeT ObITb JOCTHTHYTO YCTPOHCTBOM LUBA CKOJbXKEHUS B MecTe onupa-
HESl MX Ha (GyHIaMeHTHble NORYWKH (OeTOHHYIO NOATOTOBKY) M NoOCTa-
HOBKO# quadparm »KecTKOCTH B YPOBHe HOKOJBbHOro 3Taxa (puc. 53, e).

6.10. OyuzaMeHThl KAPKACHO-NaHEJbHEIX 3JaHUH caelyeT Ipoek-
THpoBaTh cOopHLIMU Kene3zobeToHubiMu. JJonyckaercs Takke npHMeHe-
HHE MOHOJMTHBIX H COOPHO-MOHOAMTHLIX (yHgaMeHTOB. OCHOBHLIMH TH-
naMu QYHAAMEHTOB IS HATHITAXKHBIX 3ZAHUI ABASIOTCA OTAGABHO CTOSA~
rue. (D)’H,HHMEHTH B BHAE CNIONOUIHBIX Mene300eTOHHBIX NAHT HAH CHCTE-~
Mbl 6a70K (GasIOK-CTEeHOK) peKOoMeHAYeTCs NPHMEHATs NI 3JaRUf no-
BGIIIEHHON 3TaXKHOCTH NPH cAabbiXx HEOAHOPOAHO CIKMMAaeMEIX IpYHTaX.

6.11. Ilpu apMupoBaHuH XKeCTKHX y3JoB paMm {(puc. 59) caexnyer
npefycMaTpHUBaTh MOCTAHOBKY KOCHIX CTepXHefl WM Gojiee yactoe pac-
MOJIOKEHHE MOMepPeYHOll apMaTYpel; 8 KpafHHX Y3/JMaX paM aHKepoBKY
APOJONBHOR apMaTyphl PHreas OCYI[eCTBJAATh ¢ MOMOWIbIO aHKEPHbIX
MJIACTUH C PA33eHKOBKOH OTBEPCTHH H NPUBAPKOH KOHUOB CTepKHEH K
naacTUHE,

6.12. ApMupoBaHHMe BepTHKaJLHBIX AvadpparM HeoGXOAHMO Ha3Ha-
4aTh ¢ YYETOM FOPU3OHTAJBHEIX HATPY30K, BO3HMHKAIOWMX OT KpeHa 3A4a-
HHA, OOYC/NOBJEHHOTO TNPOXOXJEHHeM BLIpabOTOK.
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Puc. 58. KoHCTpyKTHBHEE CXEMB MHOrO3Ta)HHIX KAPKACHBIX 34aHM

1 — won CcKOALMeHHH, 2 — dyHAaMeHTHLIe CEASM-pacnopku; J -— GeronHas nog~

roroBka; 4 — TOHKasa /6 naunra; 5 — dpyraamentHan 6anaxka; 6 — pyuramentHuIe

noAywkn; 7 — AuadparMbl KeCTKOCTM B YpPOBHe IOKOJIbHOTO 3Tama; 8§ — petdhop-
MAIHOHHBIN! 1IOB; 9 «— BJOK MECTKOCTH

N 1 A

TES 2

d

L/4 /4

j| =

Puc. 59. ApMupopanue XeCTKHX y3JI0B pam

1 — orrub6nl paGoveii apmatypsl; 2 — NonepeuHas apMarypa; 3 — CTep:KHH 1po-
CTPaHCTBEHROro Kapkaca; 4 — MeTaAJIHuecKas nJaacTHHa

6.13. ApMupoBasue KOJIOHH Kapkaca, PyHAaMeHTHEIX CBsi3eH-pac-
NOpOK CJenyeT npeaycMarpuBaTb, KaK [IPaBHJO, CHMMETDHYHBIM,

Bricota QyHAaaMeHTHuIX Gajqok npuuumaercs 1—2,6 M, Pexowmen-
AYeTCSl U3TOTOBAATh WX W3 MOHOJHTHOI'O JeJe3obeToHa ¢ MapKo# 6eto-
Ha He Huxe M200. ApMupoBanue npelycMaTPHBaTh CHMMETPHYHBIM,

6.14. B kayecTse orpa)kpamomux KOHCTPYKIHMH KapKacHO-TaHelb-
HBIX 34aHM} HeoOX0AMMO, KaK NMPaBHJIO, HCI0Ab30BaTh HABecHLIe o0ner-
yennble (AoTHOCTHIO 10 1200 X1/M?) naneny € NOAATINBLIM KPENJICHHEM
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Puc, 60. Yanu noaataMsoro KpemseHus OrFpa){laioliHX KOMCTPYKiui

{ — nnockas CTCHOBAR MaHenb; 2 — KOJOHHa: 8 — NPACTEHHAA NJANTA IEPEKPHITHA
(purens); 4 — gerank KpellleHust ¢ OBafibHuIM BBIPE3OM; 5 — GoAT € YHJAOTHH-
TeNbHOH 1wafiBol
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Puc, 6/ 3anofHenHe AehOpPMAUHOHHBIX WIBOB

@ — yCTpOHCTS80 NapubiXx ©reH; 6 — yevpolicTBO nepeXOJIRnX rajcpeii; & — 3anoa-
HenHe 3a30POB YRDPYFAM TeNJOU3OMANHMOHHBIM MaTepHanoM (A0GopHLIe NJHTHI-
BCTaBKH): [ — KOJIOHRA; 2 — mHapHble CTeHH; 3 -— NMepexolHble rajepeH; 4 — OTCeK
3NaHKA; § — CTEHOBRIE NAHEAH; § — HAIGeJNBRANKU; 7 — YNPYrHA TenJaousoafguuon-
Hblfi MaTtepuan; & — MOB CKOJLKEHUA; ¢ - ALTAAU KPEWJICHHA € OBANLHLIM Bbl-
pe3soM H (DUKCHUpYIOIHM CTepXHeM; [0 — pHreab; /I — nauTa mnepexkpuITHH
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HX K KOJIOHHAM H YNPYTOMN 321e/KOH BepTHKAJbHLIX H FOPH3OHTA/LHLIX
wsoB (puc. 60).

6.15. BuyTpennue cTeHb M NneperopoiKH COERHHSIIOTCA C HapyX-
HbiMH CTEHaMH HJH KOJOHHAMU NORATAHBBIMH CBA3AMU. 3anofHeRHe
OKOHHBIX NPOEMOB Heo6XOAUMO 1O BCEMY KOHTYPY OTAENAThH OT CTEHO-
BLIX KOHCTPYKIMA YNPYruMMH NpPOKJaAKAMH,

6.16. Ilpu npoekTHpoBaHMM 3anMoJHeHHi RedOPMAUHOHHLIX ILIBOB
HeoGX0AMMO YYHMTHIBATh caeaylolnpe TpeGOBaHMA:

€CJIN CMEeXHBle OTCEKM He CBs3aHH MeXRy coboli gyHKuHOHaALHO
(Hanpumep, CeKNMH XHUJWIX 3AaHuit), AehopMaBHOHHBIE WOB Heo6Xo-
AUMO NPOEKTHPOBATb NO aHAJOTHM ¢ GeCKAPKACHLIMH 3JaRMAMU, T. €.
nyTeM YCTPOHCTBa B MeCTe IIBa NapHHIX NonepeuHnX cren (puc. 61, a);

npn HeOGXOAMMOCTH COOGHIEHHH MEXAY OTCEKaMH MOTYT PEKOMEH 10~
BaTbCH KOPOTKHE NepeXojhl THNA ONHONPOJETHHX rajepeli ¢ YyCTpOHCT-
BOM IUBa CKOJNbXEHHsA Ha oaHo#l u3 omnop (puc. 61, 6);

npu HeoGXoAMMOCTH YcTpoiicTBa JedopManMOHHOrO WBA B Npexe-
JlaX QYHKUMOHAJNBLHO HEPA3AEJHMMOro IIOMEmEeHHs] PEeKOMEHAYeTCS MNpo-
€XTHPOBaTh 3330PW B OrPaXKAAlOUWKRX KOHCTPYKIMNAX, 3anoJHAeMbEe yN-
PYTHM TEeNJIOH30JAUHOHHBIM MaTEPHAJIOM H NEpeKpLIBAeMble C HAPyKROMH
U BHYTpeHHel CTOPOHB HaleJbHHKaMH, a TaKme JOGOPHLIE IMJIHTH.
BCTaBKH € OAHOH HENOLBMXHON U NPOTHBOHOJOKHON CKOAB3sMEH OnNo-
pamn (puc. 61, 8).

YKA3AHUS NO PACUYETY 30AHUM
HA BO3AENCTBUE LAESPOPMALIUM
3EMHOM NOBEPXHOCTH

6.17. PacyeT kapKacHO-HaHeJbHbIX 3AaHHH, NPOEKTHPYEMHIX Ha
TEePPHTOPHSIX, O KOTOPHIMH NpejnoJaraeTcs NpoBejieHHe TOPHBLIX pas-
paboTOK, NPOM3BOAHTCA HAa OCHOBAHHMM CHAEAYIOMMUX AONYUleHHI:

3alemMyaerHue PyHaaMeHToB B FPYHTe OCHOBAHMWA NpUHUMAaeTcs THO-
AATAUBLIM;

nepeMelleHUs TPyHTa OCHOBaHHS, BH3BaHHbIeé TFOPHbLIMH paspa-
6OTKaMy, CYBTAlOTCA CTAaTHUYECKH INDPUJIOKEHHLIMY;

AJs1 CUCTEMBl <KapKac—OCHOBaHHeE» CO6JlK)llalOTCFI ycjaoBusa COB-
MECTHOCTH TepeMellleHiH Ha KoHTaKTe (ycnoBue KOHTAKTHOH 3ajxaum).
He jgonycxaercs NpOM3BORHTL PacyeThl PaMHBIX KOHCTPYKIHMil Ha BO3-
JgefictBue pedopmanuii 3eMHOH HOBEPXHOCTM METOAAMM MNpelejbHOIO
paBHOBeCHA.

6.18. PacuetHas cxemMa 3jaHuf Ge3 JONOJAHATENBHBIX KOHCTPYK-
THBHHIX 2JIeMeHTOB (cM. puc. 58, a, 6) npejacrasnena paMoii Ha ynpyrux
onopax. CesizeBhe M PaMHO-CBA3€BHE KapKachl PacuieHSIOTCS Ha OT-
AeNbHBIE IWIOCKHE NONEepeyHHe M NpoJoJhHhe pamul. )KecTkue B ABYX
HanpaBJIeHUAX paMHbLIe Kapxachl NIPpH pacyeTe HX Ha NMPOCTPAHCTBEHHbIE
nedopManny 3emMHoil nMoBepXHocTH (APH paCHOJIOXEHUH NOX yriaom Go-
Jdee 20° K rAaBHBIM OCAM MYJbAH CABHIKEHHS) pacCMaTpPHBAOTCA KakK
NMPOCTPAHCTBEHHbIE CHCTEMDI.

6.19. Kapkacs,, npoexTHpyeMEie HAa JIEHTOYHHIX (QyHJaMeHTaX
(cMm. puc. 58, €), B pacueTax npexcTaBJASIIOTCS paMaMM Ha yNnpyrom oc-
HoBaHnn. Takue paMB paccUMTHIBAIOTCS TOJBKO Ha BEPTHKaJbHLE mepe-
MellleHHs U oO6myi KpeH 3panusA. CaMu JEHTH AOMOJHUTENBLHO PACCUH-
THIBAIOTCH Ha CHJOBHE (aKTOPhl, O6YCJIOBJIEHHbIE IOPH3OHTANBHKMA
TiepeMeleHHAMH  OCHOBAHHU .
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6.20. JXecTKkocTHbie XapaKTEPUCTHKH KeJe306eTOHHLIX cedeHuMH
pPeKOMeHYeTCsl ONpefessiTh C YYeToM MaacTHueckod paGoTh apMaTypbl
W 06pa3oBaHus TPEIMUH B GeTOHE MO pPEKOMEHJAUUAM HHCTPYKTHBHO-
HOPMATHBHBIX ROKYMEHTOB Ha MPOEKTHPOBaHHe Xese306eTOHHHX KOH-
cTpyKuuit, B npeasapuresbHbIX pacueTax RonycKaercs BHUHCAATh XKeCT-
KOCTH MO MOMEHTY HHEDI[HM reoMeTPHYECKOro CeYeHHR U MOAYJIO ynpy-
rocti Getona ¢ kosppuuuentom 0,5. HecTKoCTHEIE XapaKTePUCTHKH Me-
TANNUYCCKHX 3JMEMEHTOD B NMPEABAPUTENbHBIX pacueTaX ONpeAesisiOTCH
N0 MOMEHTY HHEepLUHH H MOAY/I0 YNPYrOoCTH MaTepuaJa.

6.21, Jas pacuetoB paM 3gaHuii ua moapabGaThiBaeMbiX TeppHTO-
pHAX Ha BO3AeHCTBUS CABHTAIOULErocs FPYyHTa CJAeAyeT HMCMOAL3OBATb
pacyeTHble CXEMB OMOP B BUJE IKBHBAJEHTHBHIX MO JKECTKOCTH 6asNok
uau crepxuei. Ilpu ycnoab3oBaHUY 3KBHBAJEHTHBIX 6a/0K RepopManuu
ocHoBaHU# nog {-M (PyHaaMeHTOM 3aJalOTC NepeMelleHHeM ONOpP ISTHX
Ganok (puc. 62). XapakTepuCTHKH S5KBHBAJIEHTHbIX Ga/JoK onpejeseHh
no cgopmyaam:

Puc, 62. Pacuernas cxema B BH- ’

{1=0,578a; (88)
[n li Cz
[ET)1s =15 (89)

rae l; — anvna sksuBasenTHoll Gaaku; [Ef);; — ee xectkocth; /5 —
MOMEHT HHepUMH NOZOLBH (QYyHAAMEHTa; @ — CTOPOHA IOAOWBL (YyH-
JaMeHTa B HanpasJieHHu nosopoTa; C, — ko3(pdUUKEHT JKECTKOCTH OC-
HOBaHMA, oONpeaedeHHbti no Qopmyse

. w, Egp .
z__ — £ ]
VFu(1—p2p)

rae Epp — Moaysnp nedopMauu® TrpyHTOB OCHOBaHuSA; Fy — niowaib
nojowskl (yHAaMeHTa; Mpp — koappuuuent IlyaccoHa rpyHra ocHoBa-
HHA; ©, — KosbdunueHT Qopmul PyHpameHTa, BeJHUHHA KOTOPOTO
B 3aBHCHMOCTH OT OTHOLUEHUS Pa3MepOB CTOPOH MOAOWBL (yHJaMeHTa
onpejensiercas mo Tabm. 12,

6.22. PopMyJsia nepememeHH i LS CTepIKHSA SKBHBaAJEHTHOH KecT-
koctu (puc. 63) npu pacuete pambl METOZOM CHJ HMeeT BHJ

C (90)

oM . M N
Bij=M] ——+M) = N —, (o
Qx oy z

rhe Mi‘f’, M;m‘, NU) — usruGaiomme MOMEHTH M NpPOAOJbHAA

cuna B { (f) 3arpyeHun OCHOBHOH cHCTeMbl Ha YPOBHE CTEPXHS SKBU-
BaJICHTHOH »KECTKOCTH.
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IloronHbie XecTKOCTH 3SKBHBaA-
JICHTHOTO CTEpPXKHA, BXOJAAllMe B
Buipaxenue (91), BuiunucasioTca NO
cAeayIomuM Gopmyananm:

igx=Cz I 1n; (92)
iq)y =CZ Iyﬂ; (93)
1 iy=C; Fy, (94)

rae /yp, Iyg — MOMEHTH HMHEpPUUH
mm  whm, 7vn | 7w 7o) TOROWBH QYHAaMeHTa.
2 Dopmyna (91) He yuuThIBAET
RedopMauuu paBHOMEPHOro UM He-
paBHOMEpHOro cJBUTa2 IpyHTa, KO-
TOphie NPaKTHYECKH He BAHAIT Ha
1 — aGconOTHO  KeCTKWe  BCTasKH BENNANHY YCHIHH B pamax.
(bynaamenTn); 2 — CTEpKHH IKDH- lepememenns ocnoanus nop
BANGHTHOM >XECTKOCTH dbyHaaMeHTOM OTHOCSITCH K BEPXHe-
My CEYeHHIO CTepXHeH 9KBHUBA-
JIEHTHOH XKeCTKOCTH.

Ilpu pacuete paMm MeTOZOM nepememeHui clejyer NoJbL30BATHCA
Taba. 19, B KoTOpOH npuBeReHH QOPMYyJH ANS ONpejeseHUs YCHJAUH B
CTOliKe MepBOTO 3Taxa oT AePOPMAUMOHHLIX BO3AeHCTBUIl ¢ ydeToM MO-
JaTAMBOCTY OCHOBaHHA.

6.23. YuutbiBas, 4To BO3AeACTBHA OT NOAPabOTKH ABAAIOTCS Mps-
MO- MJIM KOCOCHMMETPHUHBIMH, NpPHU pacyeTe CHMMETPHYHBIX KapKacoB
HaMeualoTes chaenyicilue ynpollleHus. PaccmaTpuBaeTcs nojoBMHa MJO-
CKOH paMbl, 31eMeHThl KOTOPOil B MecTax no oCH CHMMETPUH MMEIOT 3aK-
penJieHus, NpensATCTBYIOIIME NepeMellleHHsM N0 HanpaBJeHHIO NpsMO-
CHMMETPHUHBIX YCHJNM, KOIJa NPOM3BOAHTCA pacueT Ha Bo3JeficTBHe
rOpu3oHTaAbHHX jAedopMauuii M HCKPHUBJEHHe ocHoBaHust (puc. 64),
HJAYN 3aKpeNnJeHHs, NPeNnATCTBYIOUlHe NepeMelleHHsIM [0 HanpaBJeHUIO
KOCOCHMMETPHYHBIX YCHJIMil, NpU pacyeTe Ha NPOCTPAHCTBEHHEIE BO3-
AeficTBua (RedopmaLmu 3eMHOM noBepxHocTH, puc. 64, 6), B uactHOM
CJyuae IpH pacyeTe CBA3€BOH paMbl MOTYT PacCMaTPHBAThCS OTIAEJbHLIE
CTOliKH, 3aKpelJieHHble OT TOPH3OHTaJbHLIX NMepeMeleHHll B ypoBHe
nepeKphITH.

Ilpu pacuete npocTpaHCTBEHHOH paMbl Ha BO3AeiicTBHe MPOCTPAHCT-
BEHHLIX AedopManuil 3eMHOl NOBEepXHOCTH pacCMaTPUBAETCs ee YeTBep-
Tas 4yacTb, 3JeMEeHTbl KOTOPOHR B MecTaX pa3pe3a NJOCKOCTAMH CHMMeET-
pUM MMelOT 3aKpenJyieHHs!, NPENsITCTBYIONINE NepeMelleHHsIM 0 Hanpas-
JEHMIO KOCOCHMMETPHYHBIX Yycmauit (puc. 64, 6).

6.24, Ilpy BbIYMCNEHUH BeJMUMHEB! BO3AeHCTBMH 0T moapabGoTKH
cJieiyeT YUMTHIBATL, YTO OTAEJbHLIE BUAB NMepeMelleHHil OCHOBAaHHS NOX
¢yHaaMeHTaMH MOTYT He BbI3WIBATh YCUJHUH B 3/IeMEeHTaX KapKaca, ecu
€ro KOHCTPYKLHH FBJSIOTCS NOJZATIHBEIMH N0 OTHOLIEHHUIO K 9THM Nepe-
Memennanm. Tak, HanpuMmep, B CBA3eBHX paMaX He YYHTHIBAlOTCA YCH-
JAUA OT BePpTHKaJbHLIX NepeMelleHHi OCHOBaHHU S, 2 TaKXKe OT NOBOPOTOB
OCHOBAHHSA NPH HaJHYHM NJACTHYECKOro WIaDHHUPA B MeCTe CONpPAXKEHUS
CTOAKY ¢ (QyHAaMEHTOM H T. II.

6.25. Tipu pacuere paM Ha FOPHU3OHTaJbHkle NEPEMEUIEHHA U NOBO-
POTH OCHOBaHus noj QyHAaMeHTaMH JAONYCKaeTCsd pacCMaTPHBATL ABYX-
ataxuyw pamy (1 m 2-% sraxu), npeanosarad, 9To B BhiUIEJNEXaUHX
3Ta}XaxX JAOMNOJNHHTENbHHE Ycuausa OYAYT paBHEbI HYJIO.

136

Puc. 63. Pacuernas cxema paMhl
Ha YHNpyrux onopax



Tadnuya 19

Lxema Jnwpa
cmepKHa | u3auda - .
u bozdeu- | towsux Benuyuns ycunud
embui Homermol
A B My | age B p g 225001 22) (123 (1+2) )
e /1c K+ Ly
Li ; 4 +
/ i} M3=%A(7— L(7+7,50?()(7 Zoc))
/ - M, y o
{ 8 8 8 - _6_L 12{7 +2a)
s C F Re " e . K+ ig ’
"WIﬁﬂ'/ ) < 728 Ji(1+2a)
n Ly Ry= PL.=77—2— A(1- K+i )
¢ 14
e bgl(1+3a)
My =2(¢ P 1;97
- 4 [Q[H 1.50)
MB 4197 e [g)

. K
M&- = Lq,@ /(" 'I"{:q"
Ra=Rp= 6i ip(71+2a)

e Kiig
. i(1+3a)?
= 1-— —_—_—
MA 41 ( K+ i(p )
G Mg =2 (1- 4L(7+7,50'l){7+3d))
K+ l.@
< K
Mp=20(1+3a)(1- n
8| , M ( )( A’+z¢.)
C ¢ [:\ﬁ 6( 20 (1+20)(1+3 )
2 T | e Ty
T (3 c ty
0603HaueHus : =£2 . =22, K =4i(1*3d~3f)
he he

L~ no @opmynam 92, 95
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gf;a 440 \
120 40
G0
Y= Ag:a
4’%:0 A0

s M B % %

%0 Puc. 64. PacueTHble CXeMbl CHM-
METPHUHLIX KapKacoB

6.26. BepTukaabubie anabparMsl KeCTKOCTH NPH pacueTe pam Kap-
K4COD YUYHTBLIBAIOTCA KaK 3/JeMeHTb! GeCKOHeYHOH MKeCTKOCTH.

6.27. Pambl, BKJ0OYAIOUIHE 3JieMEHTH, JIOKaJH3YIOWHe BAHAHHE
TFOPH3OHTAJNBHLEIX TNepeMelieHHH OCHOBAaHHS, SBJNIOTCA MECTKHMH IO
OTHOWEHHIO K 9TUM nepeMemeHﬂHM. yCﬂJI!/Iﬂ OT YKA432HHBIX BH OB nepe-
MeLleHHl B 3/JeMeHTAX paM NPHHEMAIOTCA PaBHBIMH HYJ0. KOHCTPYK-
THBHBle 3JIeMEeHTHl, JIOKAJNH3YWIHe BJAHSHHE IOPH3OHTalbHLIX MepeMe-
meHuH (Pyn aMeHTHBIE CBSI3H-PACTIOPKY, TOHKHE TIIHTHI), PACCUHTHIBAIOT-
CSl Ha BOCHDHSTHE NPOJACJbHBIX CHJI, NMPHJAONKEHHBIX USHTPAJIBLHO.

6.28, Pamul Ha ynpyrom ocHoBaHuu {KapKacsl ¢ JeHTOUHLIMH (yH-
JaMeHTaMH) ZOMYCKAETCA PacCYHTHIBATH KAaK PaMbl Ha YNPYrux ofiopax
COIVIACHO pacueTHo#f cXeme, nmpHBeleHHoit Ha puc. 6b. [lepemeumenus
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Tadnuua 20

Cxema Jnwopa
anemenma_u {u3daudarouiux Benuquns yrunuld
Bo3dedembus | momenmob
M= 4ip?+1534ip+00536L
A~ p?;a,mapfo,aaﬂi
_ 2ip? -0024ip - 0.0144:
Y My, Ms Me= =7 0.198p+6,00515
Al Ry p. = D247ip - 000411
¢ D™ p2+2198p+ 000515
o8 Mo = 2ip%-07968pi+0,0021i
My Mg 6 p?+0,198p +B,00515
alala 8% o = 2ip7+1,5580p +0,068i
A T T a(p?+0.198p+000515)
P = 2ip?-0,4438ip+0,0062¢
8 a(pZ+0,198p + 6,00575)
M= L 20? +1,558p + 0,068
a p+0198p + 000515
.= L 06667p7-05852)-00464
CT a  p?+0198p+0,00515
_i 0666702+04448p-0,0155
M=y T pT+0198p+0,00575
Moz L. 207044380 +0,0062
8™ g T p2+0,198p +0,00515
= P _L_Q 1,313;;%2,7115;:»0,/743*‘.
a? p2+07198p+0,00515
Ro= £ 1333p%-08886p+4,0217
8" a2 T p2+0198p+ 000515
pp= L. 133340+ 00864
AT @ p?+0,198p+0,00515
My My | gy, = L. 088890 +0.0805
c 1 C~ @ " pZ+0196p+ 000515
n 4 Moz L. BI111p- 00494
1 My My 1 0=~ pT+0198p+0,00575
o Rs | m _ L 06657p-00247
I A a p?+07198p+0,00515
< p = L 22223+ 01667
AT a2 p2+0,7198p+ 000515
_{ 0778p-0,0741
R6™02 57 +0,198p + 0,00575
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Npodonwmenue madn 20

My =i . 06667p - 8,0247
AT a T pZ+0198p +G00515
M. =L . 811110 - 00494
My €™ a  p?+0q798p+0,00515
Ma y, My M. =i . 08889p +0,0803
4 !&wﬁﬂ B~ a  p2+0,798p+0,00515
i t My =L . 13334p + 00864
Ra 2 a p2Z+0198p+0,00515
- ° o, =t . 87778000741
o AT a? T p21p798p+0,00575
i 2,2223p+0,1667
RB = .

a?  p?+0198p+0,00515

3 b
__I_\‘,T Ra Rg
<

0603 K '=-€—'Z-' =——-JL' s iy—
bo3navenun: i Ja p a2y {z—na @opmyne 94

cTepiKHeli 9KBUBAJIEHTHOMH XEeCTKOCTH B clAyvyae NPUMEHEHHS METOAa CUJ
BRIQUCAAIOTCH Mo GopMyte

N‘
Ay=N ot (95)
l:z=Cz ba, (96)

rae b — wmpuna nojowBbl (YHAAMEHTa; a — pacCTOSHHE MeXAy
CTepKHAMH SKBHBAJEHTHO! KECTKOCTH.

Ilpu pacuere paM Ha YNPYTOM OCHOBAHHH METOAOM NepemerieHU M
cJelyeT NoJbL30BaTbCA Tabjaune#, B KOTOpok NpHBeseHB YCHJIMS B
SJieMeHTe JIEHTOWHOro (pyHZaMeHTa OT AedOpMaUMOHHBIX BosjelcTBmit
(Ta6n. 20).

6.29. Pacuer 3jeMeHTOB KapKaca Ha ropu3oHTafbhbie cuast W,
00yC/IOB/IeHHLIE HAKJIOHAMH 3€MHOM INOBEepXHOCTH i, NMPOM3BOXHUTCH IO
a”ajoruy c pacuetoM Ha BeTpoBHie Harpysku. Ilpm stom momyckaercs
OCHOBaHHE MPUHHMaTb a6COMIOTHO KecTkUM. B cpsizeBux pamax ycuaus
OT ropH30OHTAJLHEIX CHJA W BOCHDHHMMAlOTCH KOHCTPYKIUAMHU OJiOKa
#KeCTKOCTH.

BoszeficTBue HaKJIOHOB 3eMHOM NMOBEepXHOCTH BO BCEX CAYYaAX yuH-
THBaeTCs BBEJIEHHEeM M03TAXKHEIX TOPH3OHTAJNLHLIX CHJI, BeJIHYHHA KO-
TOPHX onpejenasiercd no Gopmyae

W =ip (P¥QY), (97
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2

8=28100«Hm
. - 4 .
N g o sy 1,46 1,66
£E§ - S% Lf,ﬂ 150
SS9 < 8242500 xtm
S E ‘
8§53 43¢
S X . | .
po 12 r [
R cocccooscotoa i
dlolalalalalalalala]alz ,‘,h]é e &P
441 1 A 41 4117 T
L M __ L. dM__ |
Puc. 65. Pacuernas cxema Prc. 66. T'eomerpuueckue u e-
Kapkaca Ha JIeHTOUHBIX (yHaa- CTKOCTHBlE Xa8paKTEepHCTHKH pa-
MEeHTaX MBI

rae [p — pacyeTHas BeJHYMHA KPEHOB 3eMHol nosepXuoctu; P4,
QF — COOTBETCTBEHHO HOPMATHBHbIE BelMuYHMHbLI BpeMeHHON AMUTENb-
HOMl H TOCTOAHHON Harpy3ok, NPUXOAAIHXCA HA paMy B YpoBHe lepe-
KPHITH® paccMaTpHBAaeMOro 3TaKa.

Mpumeuanne TIpH onpeseseHnu KpPEHOB 3N3HHA NOBBlLEHHOK
5TaXHOCTH € Y4eTOM BJIHSIHHS FOPHHX BHIDabOTOK HeoOGXOAHMO YUHTHI-
8aTL Jedopmaluonntie CBOHCTRE OCHOBAHHA,

6.30. Pacnpenesnenue ropHaoHTaJbHbiX HAarpy3oK Mexjay 3JIEMeH-
TaMM KapKaca H nopjepxupaiouieil cuctemoil (BepTHKajbHbiMH AHadpar-
MaMH JKECTKOCTH) OPHEHTHPOBOYHO JOTIYCKAaeTCsi ITPOU3BOAMTHL IPONOp-
LUOHAABHO HX ZedOopMATHBHOCTH (NnepeMeilleHMAM OT €LHHHUYHOIN TOpH-
3oHTaNbHON Harpysku).

NNPUMEPBLI PACHETA

Npumep 1. Heo6xoaumo onpelentTs ycuausi B NONepeuyHodl pame
KapKaca oT Bo3jelicTBua jedopMauuit seMmuol nopepxHoctu. I'eoMer-
PHUYECKHE H JKeCTKOCTHBIe XapDAKTePHCTHKH paMbl IPHBEJIEHH HA pHC, 66.
Ilar nonepeunsix pam 6 M.

BeprukanbHble HOpMaTHBHBIE Harpyaku: coGCTBeHHast macca KOH-
CTPYKUHi NOKpbiTHsi M NepexpuitTha 4000, BpemenHas AAuTeNLHAs Ha-
rpyaka na nepexpbitde 10 000 H/wm?.

TpyntoBre ycaopus: E = 39 000 xH/M?, ¢% = 21°, ¢P == 25°,
¢t = 0,035 MIla, ¢® = 0,04 MIla, ppp = 0,35.

Yeaosus mnoapaborku: €= 5.10-% R =7 «kmM; [=7-10"%,

OnpegensieM fiepeMeLieHHS OCHOBAaHHSA NOjJ KpafinHMH (YyHIaMeH~
TaMu pamel no ¢opmynam (1), (4), (58) CHuIl 11-8-78&

x? 62
Y =ng My —2-13-»—:1,4-1 7000

ex=1,2.1.5.10-3.6 =0,036 u;

=0,0036 M;

Al=ng,m,

6
——21,2.10~3 pag.
7000 = paa

q;=nHmH-7§— =141
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FcpusoHTadAbHbIeE HATPY3KHM OT KpEHA 3HAHHUA®

B ypoBHe moxkpbiTHg QY = 288 kH, P* = 0; W, = n;m;i (P% 4
+ Q¥ = 1,2-1-7-10—8.288 = 2,4 xH; B ypoBHe nepexpuitust Q% =
= 288 xH; P® = 720 kH; Wy = 1,2.-1-7-1073 (720 4 288) = 6,1 gH.

Pacuyer BminosHsgeM MeToAoM nepeMeuleHus., [ToroHHble KeCTKOCTH
cTepXHell npupeAeHH Ha puc. 66.

BoigpcnsgeM KOHCTAHTHI

_ 1,06.39000 2.29
L, =
® Via—o,35) 12

16880

= 31600 kHw;

31600
ES i{==11,25i; =4 -0, .0, 2) — ,34i.
lo= g 1= 11,256 K=4i (143-0,1673.0,167% =6,34i

OcHoBHan cuctema pacueta npeAcTassieHa Ha puc. 67.
YuuThiBasg CHMMETPHIO paMbl H CHMMETPHIO BO3JeACTBHH, pacuery
NoJBEpPraeM MOJOBHHY PaMhl.
a puc. 68, 6 npuBeseHbl SMIOPH U3rUGAIOUHX MOMEHTOB B OCHOB-
HOH cucreMe OT eAHHHYHEIX TMOBOPOTOB Y3JIOB M NepeMemeHH#dl rpyHTa
Nox KpaltHuMm ¢yuaamenTom. Ilpu BHIYHCAEHKH BeJIUYHH yCHJIUil B CTOH-
Ke MepBOTO 3TaMa Kcnojib3osanul GopMyant Taéa. 19. Hanpumep, mo-
MEHT B Bep XHeM CeYeHUH OT FOPH30HTAAbHOrO Nepemeienus Al=0,036 M.

2i (143-0,167) (14-2-0,167)
6,34i4- 11,25

6
MA=—-6-‘— 0,036[ 1— ]:0,02781'
" 7T A

KospbunueHTs KaHOHUYECKHX YpaBHeHH#t: ry,= 6,64i | 6i =
= 12,64i; ry, = 3i; ryy = 6i - 19,6 -+ 3,49; = 29,09i.
IpysoBne Ko3(pOULHEHTHI:

ropusoHTaibube gedopmamun R,p = 0, R 5 = —0,0278i;
BepTHKaJbHble NepeMeuienus Rp = 0,005.97i; Ry, = 0,01765i;
noBopoTsl ocHoBaHHA Rip = 0, Rap = —0,0023:.

Pemas cucTeMy KaHOHMYECKMX YpPaBHEHHH MeTOAOM NepeMemieHui
12,642, + 3z, = 0; 3z + 29,09z, = 0,0278,

TONy UuM:

ropu3oHTaNbHLIEe nepeMeuenus z; = —0, 232-1073, z, = 0,98 X
X 1073;

BepTHKaJbHble mepemewenus z, = —0,336-10-3, z, = —0,572 X
X 1073,

NOBOpPOTHl OCHOBaHuf 2y = — 0,0193 - 10-3, 2z, = 0,081-10-3,

Cymmupys smiopel oT GaKTHUECKHX NQBOPOTOB Y3JIOB U COOTBETCT-
BYIOIIUX BO3JEHCTBHI, NOJYYHM OKOHYATEJbHHIE 3MIOPL HU3rHOaIOLIKUX
MOMEHTOB B paMe OT FOPH3OHTaABHbIX AedopMauUi, BepTHKAJbHAIX Ne-
peMelleHUA M HAKJIOHOB OCHOBaHWS, KOTOphie NMpuBeleHbl na puc. 69.

Tam xe nokasana aniopa OT ropu3oHTaAbHEIX cu1 W, BHI3BAHHEIX
o6muM KpeHOM 3JaHusi, KOTOPas NMOCTPoeHa NPHOAMIMKEHHBIM MeTOAOM
N0 aHaNOTUH C pacyeToM Ha BETPOBYIO HArpyskKy.

CyMmapHuble 3niophl, #306pakenssie Ha pHc. 70, MOCTPOEHE! B COOT-
BeTcTBUM ¢ TpeGoBamumamu n, 5.3 CHull 11-8-78.
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Puc, 67. Ocuonnas cuctema wme-
TO4A nepemelnennit
— neusnec'mhie nepeMeLieHHA

Zy, Zy

Puc. 68. dmopu usruGaiomnx
MOMEHTOB B OCHOBHOII CHCTeMe

6640 332,

B
3
,0278:
Qo2zai
z=1 0,0308¢
=0,036m
TopusoHmais Here
NEPEMELEHUA
. 0,00897¢
0,00597;
0,01762¢
|~
0,01762; ho0zse
0,00384
0,00486¢
I y=g0036m nga: 1210 %pad

Bepmunansmusie nepemewerua  Mobopomsr ocrobarua

Mipumep 2. B pame (npumep 1) onpeaenuts ycuans npu o6pasosa-
HHH YCTYNa B OCHOBaHHH BhicoTolt AP = 5 cM. YeTyn npoxomut Mexay
KpaflRe#l H cpeamell cTOMKaMU.

B cBASH ¢ HecHMMeTpHUHBIMH BO3JEHCTBHAMH NOABEPTaeM pacue-
Ty BCI0 paMy. OcHoBHas cucTeMa MeToja rNepeMemeHHs npreejena Ha
pHuc. 71, 3MI0pH H3rHGA0OMUX MOMEHTOB OT eAMHUYHEIX NepeMelleHuit u
yetyna — Ha puc. 72. HaruGaromue mMomeHTH B CTOfKaX mepBoro sra-
¥a BBIYHCAEHE NMo Qopmynam Tabn, 19,
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Puc. 69. dmiops HarHOAOMuX MOMeHTOR

B saxan cucreMme, kHm
a —or ropusoirranphbix JAebopmanmii; 6 — or Jannoi \

PTHRannuLx AedopMmannii; 8 —
B 3eMHO# noBEpXHOCTH

Be
OT Ne3NPOTOB OCHOBAHHN; 2 — OT HaKJong

+&
*R
+E

x ..allﬂ‘i;.si‘""llm

NI

ssus s NI

15 15

T us2 652

r&dj
11,6

Puc. 70, CymmapHbIE STIOpH H3ru6a0MHX MomenToB, KHM
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CHcTema KaHOHHYECKMX YypasHeHuH wnmeeT BHA
12,642, + 325 -+3,322, -0 4-0+-0—2 252, 4-2, 2525 = —0,083;
32,4 29,0923 +0+9,82,+0+0—2,252,4 1,482 = —0,245;
3,32z, -+ 0-4- 19,2825 - 32,+ 3,322 -+ 0 —2,252, 4 2,252 = —0,083;
049,82, 32, 48,692, 049,82 — 2,252, + 1,482 = —0,245;
0-0-43,32234-0-1- 12,6425} 32 —2, 25274 2,252, =0;
0-4-04-049,82,+ 325-- 29,092 — 2,252, + 1,482 =0;
—2,25z, —2,952 —2,2523—2,2524 —2,2625 — 2,252 -}-
-+3,3752, —3,37525 =0;
—2,252,4- 1,482, 2,252; - 1,482, + 2,2525 - 1 . 4825 -}
+3,3752;4-4,07324=0.
Pemas cucreMy ypaBHeHuii, NOJYYUM caeAylOliHe 3HAUEHHST HEH3-
BECTHLIX:
2, = —0,00645; z;=—0,00835; z,=-—0,00425; z,=—0,00407;
5= —0,00187; zg=—0,000115; 2z,—= —0,0309; z3=—0,014.

OkonuaTtesqbHass 3nopa u3ruGaioWiWX MOMEHTOB NpPHBEJASHA Ha
pue. 73.

Npumep 3. B pame (mpumep 1) c MeHTOYHLIM QYyHEAMEHTOM, WIH-
PHHA MOAOLIBLI KOTOPOro paBua 1 M, OHpexe/IUTH YCHJAHSA OT KPHBHSHBI
3eMHOl nopepxHocTH npH R = 7 kM, Epp = 21000 xH/m2.

Pacyer BezeM MeTOZOM MepemeuteHuil ¢ uclosb3oBaHueM Taba. 20.

I‘eome’rpﬂqecxue H KeCTKOCTHbie XapaKTepPHCTHKH paMbl npeacras-
JAeHbl Ha pHC. 74.

TlepeMewmienuss TOYeK JeHTOuHOro, ¢pyHaaMeHTa, M:

22
=0; gy =141 —— =0,0004;
bo =04 2000
1 £ 016

=1,4.1 ———— —0,0016;

Y 2.7000
62

=1,4.1 ———— =0,0036.

Ys 2.7000 ~ 00

Koncrantsr:
1,22.21000-1.2
, = o ———m—mee—~ - 29 § Hwm:
iz VG (]__0,352) 2 800 xHm
_ 3.4,9.2810
T 22.22800
p2+0,198p+0,00515=0.3~

OcHoBHan cHcTeMa paMmbl npuBegena Ha pHc. 75, SMOpH u3rubao-
WHX MOMEHTOB OT eAHHHUYHBIX NepeMeimeHHil U OCaZOK OCHOBaHHSN —
Ha pHC. 76, YuuTHBAA CHMMETPHYHOCTb paMbi H Bo3ZeRCTBHil, B yajax
cpeaHed CTOHKYU MOCTABNEHL 3aKPeNIEHH A, NPENATCTBYIOWYE NOBOPOTAM

=0,453;
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pamel. [Tpn nocTpoeHHH SNIOPH 0T 25 YUTEHO, YTO CPEAHSSN YNpyras ofio-
pa noj JeHTOUHLIM GYHAAMEHTOM OTHOCHTCA K ABYM NMOJNYpaMaM, B CBd-
3H ¢ 4eM peakuudd B 9TOH onope OT eXHHHUHOTO MEPEMEUIEHU T, NPH-
XOXAlAACK Ha OZHY Rodypamy, cocrtasur 0,57, (BMecTo iy B QopmyJe
R,, ctpoka 2, taba. 20).

146



166¢ 1001

49i T 49
e B -~
b 2%9i1 0 49¢

om | 2m | 2m W

Puc. 74. TeoMerpuueckue u xe-

Puc. 73. Dniops wuarnGaiouux
MOMCHTOB B 3aJaHHON CHCTEME CTKOCTHBIE XapaxKTepHCTHKY
(xH-m) pamul

Puc. 75. OcHoBHaa cHcTeMa Me-
TOJA NepeMelleHuii

Puc. 76. Dnmopnl  m3ruGaiouux
l MOMCHTOB B OCHOBHOH CHCTCMé

6 684i 324 ¥

2,27 M= 2
N

Ly—=

3t ,
1961 LAl

Z;f %95 mﬂ‘ﬁ/i?ﬁl'

y A .
0554 "

Y

il 16 1061)
05547 1,662
16331
‘WWM {
}
v ”*f e , 00099454
2.64¢ ' . ) op0588¢
755 000631
V6iA N 1 K i
13208691 A \ga03751
Qé4i Q03738 Q0013691
Bepmuxansrsie nepemeiysHus
npu R=7Txm

147



Puc. 77. 3mopa msruarommx momenros B 3%
nanHoi cucreme, kHum

Sniopa 0T nepememennfi ocHoBaHHA B ocHOBHOR C"‘:Te‘“eﬂ “l‘:“p“é
Ha NyTeM CYMMHpoBamust Smiop OT pacyeTHOTro nepeMelﬂeH“20 (a)xao
yﬂpyrog)onopu. PH 5TOM HCHOAB30BaAHCH opMyJbt T80 20 (CTPOKM

CucreMa KaHoumyeckux ypaBHeHuii Metoga nepeMeUleHMH HmeeT
BUA:

12,64z, + 32,40+ 1,662, —1,6625 =0
3z, 429,62, 224,92, —4,92;=0;
022,429, 652,--9, 6924 — 1, 762 = 0,00994;
1,662,4,92,-1-9,692,-}- 15,8022, — 1, 7472, =0, 0373;
— 1,662, —4,92,—1,762;— 1,74z, 11,7422, =0,00373.

3HaueHHA HeU3BeCTHWX MepeMelleHHfi, MOJAYYeHHBX B Pe3yabTaTe
pelleHHst CHCTEMH, caejyioulMe:

2,=—0,2348-10-3; z3=—0,3348-103;
2g=—0,5556-10—2%; z,=2,884.10—3; z;=0,491.1073.

OxoHuaTenmbHas 3niopa H3rHGalOWKX MOMEHTOB B paMe Ha JIEHTOY-
HBlX (yHRamMeHTax NpuseieHa Ha puc. 77.

Crneapyer OTMeTHTb, YTO Pa3HOCTb OCAfOK 3eMHON MOBEPXHOCTH NOJR
cpenHel w Kpafinell KONOHHAaMH BCJEACTBHE WCKDHBJEHHA COCTaBujaa
3,6 MM, pasHOCTL ocajjok caMuX KojoHH 2,884 — 0,491 = 2,393 mm,
T. €. JIeHTOuUMbI pyHAaMEHT B JaHHOM cayuae cnocol6cTBOBaJM BHPaBHH-
BaHWIO HepaBHOMepHMX ocajok Ha 1,2 mm, uau na 30 %.

PACYET PAMHbBIX KAPKACOB
10 NPEAENLHLIM NEPEMEMEHUAM 3NEMEHTOB

6.31. B oTaeALHHIX CAYYanX, HaUpPUMep, OPU OTAANEHHHIX CPOKAX
noapaGoTKy, ANMTENLHOM NepHoAe HapacTaHUA pacueTHmX geopMa-
nuil 3eMHOfl NOBEPXHOCTH M T. A., a4 TAKXe NPy 3alUUTe IKCIAYaTHpYe-
MHX 3fanufi, AONMYCKAeTCs KOHCTPYKUHY XKene3oGeTOHHLIX KapKacoB
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M MepH N[O MX YCHJEHHI0 NMPOEKTHPOBATL TakKMM 0Gpa3oM, utobbt B ce-

YeHUHX SJeMEeHTOB B Nepuoj NposBjeHns jJedopmauuil 3eMHOli mMoBEpX-

HOCTM PACKpBITHE TPEIlUH NPeBLIINAJO HOpMaTuBHEE jgonycku (0, 3 MM
0 IeNIOMYy ceueHMIo, |MM B CTBHIKE M T. IL.).

Ilpu 9ToM B mpoekTax HOMIKHO GbiTb yKa3aHo Ha HeoOXOJMMOCTh
YCTpaHeHHS YKa3aHHBIX JAedeKTOB B Npolecce BHINOJHEHHA Hocjieoca-
JOYHLEIX DPEeMOHTOB.

6.32. IlpenenbHBIM cOCTOAHHEM paMHOH KeJe306eTOHHOH KOH-
CTPYKIMH O IPOYHOCTH NPHHUMAETC Takoe AeOPMHPOBAHHOE COCTON-
HHe, IpH KoTopoM XoTA Okl B OJHOM CEYeHHHM JOCTHraeTcs MpejeibHas
CXuMaemMocTh GeTOHa WJM NpejejabHas pacTAxuMocts craid. Ilpegens-
Hble NepeMELICHUS 3JIeMEHTOB KapKaca, YJAOBJETBOPSIOIIHE YCJAOBUAM
NPOYHOCTH, HO He YJOBJETBOPSIOUlHE YCJHOBHAM pACKPLITUA TPEUIUH,
ONpeJeNSAIOTCSl B Pe3yJsbTaTe CTATHYECKOro pacyeTa M3 YC/IOBHUS JOCTH-
HeHHUA B MaTepuastaXx KOHCTPYKHMH ciexywoumux gedopmauuii: cxaTtus
B Gerone 0,0032; pactsaxenust B apMatype 0,5ep, rae £5 — HOpMaTUB-
Haa BeJHUHHA JedopMallUiM B apMaType B MOMEHT oGpa3oBaHuA wWeHKH
paspruiBa,

AHajJOTHYHBIA NOAXOA HOMYCKAaeTCA NPHUMEHSITh NMPU NPOEKTHPOBA-
HHHM CTaJBbHBIX KapKacoB B OTHOIIEHHH NPOTHGOB WX 3JeMeHTOB. Ilpu
sToM ¢u6poBLe AedopMAHUM B CTaJNbHBIX 3JEMEHTAX He JOJMKHHL Tpe-
peiutats 0,5eg.

6.33. IlpoBepka NpPOYHOCTH H3ruGaeMblX H BHENEHTDEHHO CIKaTHIX
Wene306eTOHHLIX cedeHMH NpoOM3BOAUTCH Mo ¢opmyJse, oueHuBaouiei
¥ux naedbopMHpOBaHHOE COCTOSTHHE:

1 1
< k. 98
Y <(Pnp)/ ©9)

rae — — KpUBM3Ha B CeYeHHH, onpejeisaeMass B pe3ydabTaTe CTATH-
Y

4eCcKOro pacueta pambl Ha ocoboe cOUeTaHHe Harpysku;

— TNpeneJqbHO AONMYyCTHMas KPUBU3HA B CEYEeHHH, COOTBETCT-
Pnp
Bywoumas ROCTHIKEHHUIO npeuenbﬂoﬁ cxyuMaeMoct OetoHa
uayu npenenbnoﬁ PACTAXKHUMOCTH CTaMAU;
k — koadpuupeHT GesonacHOCTH 1O MaTepHajtaM, NpHHHUMae-

Mbl# GONBIUMM €HHHIL, HO He MeHee %, rae My u Mp
p

COOTBETCTBEHHO HOPMAaTHBHAf U pacueTHas Hecyias cho-

co6HOCTbL KeJae300eTOHHOro cedeHus 1o HaruGalomemy

MOMEHTY.
6.34. TlpesesnbHo JonmycTHMasmi KDHBH3HA IKese30GETOHHOTO ceue-

HuUA

onpeaeasieTca B pesdyJ/sbTaTe pelueHUs HeJHHeltHoTo YpaBHe-

fige]
HUSs paBHOBecHﬂ:
o (e) dF—N =0,
L (99)

rie o(e) — GyHknuM, onuchiBalolne pacueTHble AUarpaMMul paboTh
MaTepualoB (GeToHa M cTaJH);
N — npojosbHas cuJda B CEYEHHH;

1

Pop

B=¢gy - z, (100)
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rae ¢ — nedopManus B CeYeHHHM ¢ opaMHaTod 2 (HauaJgo oTcueTa Of
cxaTofi rpaHm cedeHHA);
eq — (ubpoBan nedopmanus B cxxatom GeroHe, pasHas 0,0032.
Ecan nepopManuss B xpaiHell pacTsaHyToli apMaType, ompejens-
eman mno dopmyne

gg=¢8x-+ ho, (1o1)

Pup
rae hy — pacuersas BHICOTa CeYEHHdH,
oKaxercs GoJblue npejeibHoit pacTaxHMocTH cTaau, dopmyay (100)
3aMEHAIOT BbIpaKeHHeM

) (102)
np

rae ep — ocesas aedopManvs B kpailiHeH pacTanyTolf apmaTtype,
pabHan 0,5eg, 1 3aHOBO pewaloT ypaBHenue (99).

Takum o6pasom, cAyualo paspylleHHs ceYeHHA MO CXKATOMy Gero-
Hy cooTBeTcTBYeT popmyna (100), a no pacranyroit apMatype — dop-
myaa (102).

Jnarpammn o (€), yunThBalomye AeficTBuTeabHYI0 paGoTy GeTona
W CcTann, peKoMenayeTcsi NPUHMMaTh NO JaHHBIM MCHHITAHMA MK Ba
OCHOBAaHMM anpoGHPOBAHHLIX TNpeAJioNKeHHH, COjAepXalUXCA B MHH-
CTPYKTHBHO-HODMAaTHBHOH JHTEpaType.

6.35. PesyanTaToM CTaTHYECKHX pPacueToB paM Ha ocoboe coueTaHHne
Harpy30K JOJKHL SBAATLCA pacyeTHhle SHAYEHHS KPHBH3HL CeueHnH.
Tlpn stoM HeoGXoAMMO YUMTHLIBATL HeJIHHeHHYI0 paboTy ceuenMii npn
AKTABHOM HaTpYXKeHHM, X YNPYryio pasrpysky H jaedopMHPOBaHHYIO
cxeMmy cucteMbl. Jlonyckaercss mpuHMMaTth, YTO BXOAsliHe B ocoboe co-
YeTaHHE Harpy3XH RPHKJAAHBAIOTCH K COOPYIKEHHIO B BHAe NOCae]0Ba-
TeJIbHOCTH JABYX YCJOBHO NpOCTHX cTyneHed Harpykeuus. Ilpu arom
BTOPOR CTYNEHbIO ABASAIOTCA COGCTBenHO AepopMalyuu 3eMHON NoOBepx-
HOCTH, @8 B NEpBYIO CTyNeHb BXOAAT BCe OCTaJbHLIE HarPy3KH ocoboro
COYeTaHHA.

6.36. PacueTHylo 3aBUCHMOCTb MeXAy H3rHbaloUlHM MOMEHTOM H
KpUBU3HOH ceYeHHS NPH aKTRBHOM HarpyXeHHH peKOMeHAyercs MNpH-
HUMaTb B BHIE

1 M + pM2
—_— _.i’ (103)
Y 14-yM
rae @, B » ¥ — Ko3pduuHeHTH, onpeaeasieMele 1o dopmynam:
1
o = R
By
M 1 M
o1 ) (L L)
— MBD Op Pup Mup /|
Iy (1 1 Mp ) (104)
P - M
Pp Onp up
1
— (I+vyMp)— aMy
B= Op
M3 ’
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rae By — Ha%anbHas KeCTKOCTb IKeJe306eTOHHOTO ceyeHHA, Onpe.
JeasieMasi B COOTBETCTBHH ¢ TpeGoBaHusimMu raassi CHull
No MPOEKTHPOBAHUIO KeNe306eTOHHBIX KOHCTPYKUMil;

Mp, -l_ — Hecyllass cnocoGHOCTb CeyeHHUS MO pacUeTHBIM XapaKTe-
Pp

PHCTHKAM MaTepHaJoB H COOTBETCTBYIOWAf STOMY Ha-
NpAKEHHOMY COCTOAHMIO KPHBU3HA, ONpejesieMue B CO-
oTBeTCTBHU C TpeGopanuamu raassl CHull no npoextn-
POBAHHIO XeJe306eTOHHHX KOHCTPYKuuil;

Mgp — Hecywas cnoco6HOCTb CeeHHs! 16 HOPMATHBHLIM XapaK-
TEPUCTHKAM MaTepHAJIOB;

——— ~— npeneiibHasf KDUBH3HA cedyeHUs, onpejensemas no ¢op-
Pup
myJe (99).

Ipu ynpyroit pasrpyske ceueHus dopmyaa (103) 3amensercs Bbl-
paeHueM

—=oM 4 —, (105)

rae

— OCTATOYHAH KPHUBH3HA.
ocTt

6.37. Cratuveckuil pacuer paM Ha Bo3AeficTBHE 0COGOro COYETAHUSN
Harpyaox ¢ yyetoM (GH3HUeCKOH HeJIMHEHHOCTH M CIOKHOTO HArPYKEHHS
peKoMeHJyeTcs NpPOM3BOAHTL METOXOM pacnpejeseHHs nNepeMeleHUR
B OCHOBHON cucTeMe MeTOJa CHJI.

CyTh MeTOAa pacnpejiesieHus nepeMelleHU il NOACHIACTCH HUXKe NpH-
BOAUMBIM AJTOPUTMOM, 3aNUCAHHBIM AN JUHe#HOW 3ajgaun.

Briyucasierca rmasubifl KoshdUIIUEHT CHCTEMB! KAHOHHYECKHX ypaB-
HeHU# Meroga cHJ:

8;= ) {b:1)7 [F (b1}, (106)
7

rpe  {b;); — MaTpuua ycuau#t B f-oM pacueTHOM CeYEHHM OT eAHHHY-
HOTO 3HAYEHHS {-rO HEU3BECTHOro YCHJHSA;
[F}; — maTpuua noaaTAHBOCTH SJeMeHTa, KOTOPOMY NpuHapJie-
XKUT {-e pacueTHoe ceveHue;
! — HoMepa TeX pacUeTHLIX ceyeHUH, B KOTOPHIX YCHJHS OT
{-ro HEeM3BECTHOTO TOXKJACGCTBEHHO HE PaBHH HYJIIO.
OnpeaensieTcs paspLiBHOe NepeMelleHHe no i-MY HanpaBJeHHIo Ha
j-OM LHMKJe HTepaluu:

A = ; (6)F [F1 {(S}§*—1) 4 Ap0, (107)

A}") — HayajqbHOe nepeMelwleHHe No I-My HanpasJieHHIO, Bbi-

3BaHHoe jedopManMsaAMH 3eMHOR NOBEPXHOCTH;
{S}t“‘“” ~— MaTPHIA YCHJAHUI B {-OM pacIeTHOM CeYeHHH Ha (K — 1)-
OM NpUGIHIKEHUH, IPH ITOM MATPHEA {S}f'" ABJser-

Al MaTpulUe#l ycHauid B f-OM pacUeTHOM CeYeHHH OT
Harpy3ky B OCHOBHO CHCTeMe METOZa CHJI.

Ecnin A{) < o, rge & — 3ananHaa paspuBHOCTS nepememenuil,
BhiYUCACHUSA npekpauanrcs,

rae
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Onpeaenserca npupaneHne {-ro HeM3BECTHOr0 YCHAHA Ha j-M IHUK-
Je uTepamHl, YCTPaHSAIOUWEro pa3pHBHOCTbL NepeMelleHus Mo (-My

HanpaBAeHuIo, T. €. NMPHUBORALIEr0 K pPaBeHCTBY A,U) = 0:

A = —(A1/8y,), (108)

Koppektupyercss MaTPHUa HCKOMBIX -YCHJIHH ¢ yyeToM HaHAEHHOTO
nprpameHns HEW3BECTHOIO YCHUJAHA!

(S} = ()= 1) - (b;); 4P, (109)

WNugexce B dopmynax (106—(109) uamensiorcs B TakoR nocsaejo-
BATeJbHOCTH:
=1, m; i=t, n; k=n(—1)+i, (110)
rie # — KOJUYECTBO HEU3BECTHHX METOAa CHJI;
m — KOJHYEeCTBO HTepauui, Mpu KOTOPOM Jhs Bcex i Ag” < a,

C yuerom tdopmya (106)—(110) anropuT™M pacnpegeneHuss ycrJami
A8 HeJMHMHEeHHO#W 3ajaum 3afHIUETCS B CJAEAYIOWIEM BHIE.

TpexBapuTenbHO 3anucbiBaeTcs (H3HYECKUH 3aKOH HeJMHeHHOro
JeopMHpOBaHUA:

{e}i={e1 ({S})}, (111)

rae az({S}t)_l — JIOrHYeCKH pa3BeTBJeHHHE HeJHHeliHbe (GYHKUHH OT
MaTtpuubl YCHJAH# A4as I-ro pacueTHOro cedeHus, CO-
CTaBJieHHHe ¢ yyeToM 3aBucuMocteir (103) m (105).

OnpegensioTed MaTPULUE KacaTEAbHLIX JKECTKOCTHHIX XapaKTepu-
CTHK CEYCHMH:

{GYs= (g1 ({S}1)}, (112)
a -1
e gz({Slz)=[ 33, Sz({shl] ,

a_g__ — auddepenunaabHblii onepaTop uyacTHo# npousmoAHoR no [-my
l
yeuauio MaTpuum (S},

Marpuny noAaTMMBOCTH 3aNHCHIBAIOT KaK (JYHKUHIO OT MaTPUILELL
KacaTenbHbIX MECTKOCTHBIX XapaKTEePUCTHK!:

[Fli=Ifig ({G}y]. (113)

Hanee opraHu3yercss WTepalHOHHBIH NMpPOIECC MO AHANOTHH C TEM,
Kakolt 3anucad Aas aunelHoi 3asauu. Ilpoueaypa onpespenenus rias-
HEIX Ko3ddunueHTOB BoWAeT Tenepb B COCTAB HTePAIMOHHOrO Ipouecca,
TaK KaK MaTpHIa NojaT/inBocTH 6y/eT 3aBHCeTh OT MATPHUL YCHIHIH.

OnpenensiioTcss MaTpPHIBl KacaTeIbHEIX IKecTKocTell B {-X pacuer-
uux cevenuax Ha (k — 1)-mM npubamxennn:

(@)D =g ({(S)E— ). (114)

OnpesensiloTcsi B TeX e CEYCHHAX MAaTPHUUL MOXATVIHBOCTH Ha
(k — 1)-M npn6aunxenun:

FIe— D =g ({63 M)]. (115)
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Briuucagercs riaBHbA KOOI IHEHT CUCTEMb] KAHOHHYECKHX YpaB-
HEHMII MeTOAa CuJI Ha j-OM IMKJe HTepauui-

8= 3 (6T IFIE*~ Y (), (116)
t

Buiuncagiores gedopManuy B f-X pacyeTHbIX CEUEHHAX OT MAaTPULE!
yeuaui na (k — 1)-om npubauxenun:

(e}~ D=la({S)}{*~ ). (17

Onpenensercss pa3phiBHOe NepeMelllenne 10 i-My HanpasJeHUIO
HA j-OM NUKJEe MTepaunuu:

A= 3 {ba)] (e){* T AP, (118)
t

Ecan Ay’ < o, rae & — 3ajaHHag pa3pHIBHOCTb NepeMelleHni,

BEIYHCJIEHHA Npexpalalor.
Onpegensiercs npupaileHue i-ro HEH3BECTHOIO YCHAHA Ha j-OM

gHKAe urepanufl, NPHBOASLIEr0 K PAaBEHCTBY HYJIO BeJIHUMHLI A?):
2= — (AD8y,). (119)

KoppeKTupyeTcss MaTpHlla HCKOMEIX ycHAui ¢ ydeToM HaHZeHHoro
NpUpalieHUss HeM3BECTHOTO YCHJMSA:

(S} = (S} =D o (b}, (D, (120)

PeayabtaToM pacyera sIBAsIOTCS MaTpuubl edopManuil, onpepe-
AsieMpie mo Qopmyne (117).

6.38. Heo6GxoauMOCTh 3aIMUTH MHOTO3TAMHEIX KAPKAacHBX 3JaHuil
onpeaenseTcs Ha OCHOBAHHM CTATHYECKOro pacyera KOHCTPYKUHH, B
pe3yJbTaTe KOTODOTO ONPERENSIOTCS NpefefbHble TepeMelleHUs aje-
MEHTOB XapKaca, JONyCTHMble N0 YCJOBHIO nmpounocTH (98).

BHBOA 0 HEOGXOIUMOCTH NMPUMEHEHUA CTPOMTENBLHHX Mep 3aULHThl
JefaeTcss B pe3yJabTaTe CONOCTABJEHUS MAKCHMAaJbHEIX OMHIAEMBIX me-
peMemieHu i 5eMeHTOB KOHCTPYKUMA ¢ npelejbHRIMH.

Ilpn oTpuuaTesLHOM peaysbTaTe, T. €., £CJAUM NMPHMEHEHHE MeD 3a-
WUTH HeoOXOZUMO, KOHCTPYKTHBHO YBeAMYMBAIOT NPOYHOCTH CeueHMH
H NIpOBepKYy TNOBTOPSIOT.

6.39. [Ins HeXOTOPHX THIIOB KOHCTPYKHHH, H3rOTOBJAsieMblx Ge.
NpeIBapuTebHOTG HaNpsKeHHs ¢ apMmatypoit kjaacca A-I—A-III,
npejenbubie NEPEMEHICHNA SJIEMEHTOB KapKaca JONyCKaeTcs NPHHUMATh
no ta6xa. 21, rge npuBeAeHLl OTHOCHTE/IbHEIE NTPe/ieIbHEIE OCEaHU A ONOP
6anocK M OTHOCHTEJbHble TpejeSbHhle TOPH3OHTAJbHLIE NepeMelleHNs
GYHAAMEHTOB KOJIOHH,

NMpurumeuanne OTHOCHTe/IBHOE nNepeMelmeHue ONpejeseHo
KaK OTHOUIeHHe abCOMIOTHOTO NepeMelleHus K LJuHe dJeMeHTa (K AJuHe
0aJiku, BHICOTE KOJIOHHBI).

6.40. [Tpeaearuoe ocexanue onopu KenezoGeronHof GaAkH, XKect-
KO CONpsSIxeHHOR ¢ KOJIOHHAMH, RONYCKaeTcA ONPEAeNsATh NO YNpolleH-
HOH MeToJAHKe B M3JaraeMod HHMiKe HOCJAeI0BATENLHOCTH.
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Tabanuwa 21

OTHOCHTENRLHLIC OCCAAHUS

Tun KONCTPYKUMH Kaphaca

B NJAOCKOCTH B CBSI3CBOM
paMul HanpasiCHHMH
1. MoHOMHTHBIE XKeneaoOeToHHBe Gasku 0,001 0,005

u3 6ctoHa Mapkd M 150 u Hue ¢ nJjoma-
Abl0 CXaTOll OMOPHOR apMaTypbl MeHec
20% pacranyToit

2. To xe, uz Gerona mapku M 150—200 ¢ 0,003 0,006
nJomaabio Cxatofi ONOPHOH apMaTypht
20—309% pactanyTo#

3. To xe, u3 G6ctona Mapku M 200 u Bu- 0,005 0,007
le C NJOIIaAbIO CXaToil onopHol apmary-
pH GoJsec 50% pacTauyToil

4. C6opHBle Kemc306CTOHHBIC GadkH 0o 0,007 0,01

cepun 1.420—12,1 020

5. CrajbHule Gajku M KOJIOHHK (M3 CTaaH 0,01 0,0t

C13)

6. JKcacaobeToHHbie KONOHHE ¢ MJOMLAAbIO 0,002 0,004
ceuchna Gosace 0,15 M2

7. To2 ¥e, C NJOLWAXAbIO CEYCHUA McHcee 0,004 0,008
0,1 m

[penesabHas BeJHUYHHA CMELIEHH ST ONOPLI ONpeaesieTca no gopmyae

1 QB 1 1
= — Li(dy—ds — —0,54
y k [12Bp + [( ! —)( Pur Pp ) B

I
+d2(0,5 — ! 40,5 ! )]], (121)
Py Pp Pnp

rae k — KoappnuueHt OelonacHocTH NO MaTepHanam, Ha3HauyaeMmblil
B npegenax ot 1,4 xo 1,8 B 3aBHCUMOCTH OT 3HaYHMOCTH COOPYIKEHHS;
Q — nonojHuTeNbHAS MONEpeYyHas CHJA, BO3HMKAIOWAS NPH CMELIEHUMN
ONnophl, onpejessieMass no QopmyJe

2
Q= [(Mup—M3")+ (MP—MP)], (122)

[ — nponer 6anxu B cety; Mp", M{P — cootsercTsenHo Hecywmas
CNocoGHOCT ONIOPHOTO M NPOJETHOrO CeYeHHi MO PacCUeTHHIM XapaKTe-
pucTHKaM MaTepHaia; M]P — Hecymas cnocoGHOCTh NMPOJNETHOTO Ce-

9eHHA MO HOPMaTHBHBIM XapaKTepHCTMKaM MaTepranos; Mpp — npe-
AeMbHAA Hecymlas CMOCOGHOCTh OMOPHOTO CEYeHHs, ONpejenseMas Kak
Hecymas CNOCOGHOCTb CEYEHMA C BLICOTOW CXaToH 30HM Y(mp) NO
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HOPMaTHBHEIM XapaKTepucTUKam GeToHa H cxKaToli apMartype, Ans npd-
MOYTroJIbHOTO cedenns, no topmyne

Or (Fa—F)—Fa E’ (8 (np) +8y)
2R3, b
4 ‘/ [0z (Fa—F;)—FaE’ (gg () +&o)I° N Faf' &5 pyBoho
4 (RY,)" 2 Rip b

x"p =

(123)
Op — HanpsXeHHe TEKYUYeCTH pacTaHyToll apMaTypm;
E’ — MORyJAb YNpoOYHEHHA pacTaHyTO# apMaTyphi;
£6(np) — UpelerbHas CXHMaeMOcTh 6eTOHA NPH H3rKOe, onperensieMas
no g)opmyne

Bre g
&6 (np) = — (124)

1

’
Eo

1,1

€,a — AeQOpMaLMA Hayasa TEKyuecTH CXKATOH apMaTyphl;

Es — xapaxTepucTika aedopmatHBHHX CRoOTicTB GeTona, omnpexense-
maa mo dopmyJae

£o=0,85—0,0008Rp; (125)
ey — AedopMauns Havana ynpoyHeHHs DacTAHYTOH apMaTyper;

d;, dy — mapaMeTphl NAACTHYECKOTO WAPHUDA, ONpefeifeMuie no Qop-
Mynam:

( Myp—M2" ‘/ \ Myp—M2"
d,=0,5] 1+0,5w~— O,SW-I—I ;o (126)

\

( Myp— MC™
d;=0,5(| 10,5 P L on
\ Mp ’{‘Mp

)

. Myp—MOT  MEP_pon

- [/ 0,25 ———te = P e ): (127)
My + My My +My"

MJ" — Hecymas cnocoGHOCTb ONOPHOTO CEUEHHS MO HOPMATHBHLIM Xae
PAKTEPHCTHKAM MaTepUaoB; - KPHBU3HA OTIOPHOTO CEYellltsi, Bble

Pp
ypcasieman no gopmyne CHull 11-21-75 na npoextupopanue Keneso-
GeTOHHBIX KOHCTPYKIHI NpH 3HauyeHHH H3rHbaloilero MOMeHTa, PaBHO-

ro Mp";
Pur

yeCTH, oupepeaseMas no (‘pOp.\l}'ﬂe

— KpUBH3Ha ONODHOro CedyeHiss B MOMeHT Hayaja TeKys

1 c o
Our T, Ex ’

(128)
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ep = 7"1_" — OTHOCHTeJIbHafd BLICOTA CXKaTOM 30HB OGeToHa, HCMOJb3Ye-
0
Mast npu onpexeaenun MO,

1

— KpHBH3HA OMNOPHOI'O CEYEeHHs B MOMEHT HauaJa YIpOYHEHUS,
onpenensemasi no QopmyJae

1 & 3

oo e (129)
Py he  Eo—Eu

—— — npeAeabHasl KPUBH3HZ ONOPHOrO ceHeHWs!, ONpejensieMas 1o
Pnp
dopmyae

1 €1 a Eo *up

—_— : = . 130
Pup ho (1___50) Enp Sap ko (130)

1,1

OcTtaabHble 0603HaYCHNS TPUHATH B COOTBeTCTBHY ¢ rMasoit CHull
N0 NPOSKTHPOBAHUIO eJ1e306eTOHHBIX KOHCTPYKIHMIL.

HononuuTesbHOE NpejesibHOE CMelleHHe oNopsl 6alku 3a cuer Je
GOpMaTHBHOCTH CTHIKA TIPH ONMUpPaHUU 6aJOK Ha KOHCOJHK NO TUOY Cce-
puu MUK-20 onpegensercs no dopmyne

€a (mp) — &~
0,9, '

rae d — AJIMHA OMOPHOTO Y4YAaCTKa KOHCOJH;
£a(np) — TpeAesbHas AegopMalHsA B PacTAHYTOH apMartype, olnpe=
JAesisieMan no opmyne

Y yon = ldk (131)

ET' a Eo
€a (np) = ( — l); (132)

&y — AedopMalus Hayasla TEKYYeCTH PacTSHYTOH apMaTypei.
[MpenenvHoe nepemeuwienyue GaJKH €O CTHIKAMM [0 THNY CepPUHU
HUH-04 onpegensiercs no dopmyae

€y —Ey Qs ]
— , 133
Yy k[ 0,97, di+ 35 (133)

rae &p — pedopMauus B HaKJajgKe, COOTBETCTBYIOlUlad Haualny 06paso-
BAaHKA wWelKy pa3pbiBa; €y — AedopMaLUs Hauana YIPOUHEHHS MaTepHs
ana Haknajgku; d — RJIWHA HaKnaaku;, B — xecrkocTs 6anku Ges Tpe-
WHH; Q — fOMOJAHUTeJbHAS MONepevHast CHJAa, BO3HUKAIOMLASN OT CMe-
UleHHSI OmNopbl, onpenesasemas mo ¢opmyde
0,9 (BB——'Ey) E' FH h.o

Q= ’
l
E' — Moayas ynpouuweuns maTepuada Hakaaaku; Fy — naomwazgs ce-
YeHHA HaKJIaLKH,
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OnopHoe ceueHne 6ajikk JOJKHO OTBEYaTh YCJOBHSM NPOYHOCIA
no nonepeyHol cuie, paBHoi

!
Qp:qp —2_-+Q1 (]35)

rZe gp — PacyeTHas BeJMYHH2 DABHOMEPHO pACHpejeseHHOit Harpys-
KH, onpejensieMas 1o ¢opmyJe

8
— up on
gp= "7 (M"+M"). (136)
6.41. IlpenesasHoe ropH3oHTanbHOe nepeMellleHHe ONOPHOro Ce-
YeHHS KOJIOHHBI JONYCKAETCS ONDEAeATL NO YNpolieHHod ¢opmyde
1 QH3 1
A =— , (137)
k 12B
rae B — xKecTKOCTb KoJIOHHL 6e3 TpemuH; & — kosdduumuent Gesonac-
HOCTH N0 MaTepuanaM, HasHayaeMblH paBHeIM oT 1,4 no 1,8 B 3aBucu-
MOCTH OT 3HaYNMOCTH CcOOpYXeHus; [ — BbIcOTa KOJIOHHH OT o6pesa
QyHnaMeHTa 10 Hu3a Ganku; Q — JONOJHHTENbHAA HONMEpeYHas Cuja B
KOJMIOHHE OT FOPH3OHTANILHOTO CMelleHHs (yHAaMenTa, onpexeasemMasn
no dgopmyae

=] (138)

My — Hecywas cnoco6HOCTH ceYeHHA MO PacyeTHHIM XapaKTepUCTHKAM
MaTepuaJioB, onpejenserca AJisi NPAMOYFOJBLHOrO ceueHUs No (opmyJe
My=Ryp 0% (hg—0,5%) + Rac Fj (ho—a')—N (0,5h—a), (139)

N — cxumalomme YCHIHA B KOJNOHHE;
% — BRICOTA CXKHMaeMmoll 30HH!, onpelensieMas no dopMmyse

N—Fa Rac/(1—Eo/l,1)—Rac F;

1= 2Rup b “‘"
‘/(N‘—Fa Rag/{(1—E¢/1,1)— Ry F})? Fg Rae Bo b .
+ 4R}, b? (1—E&o/1,1)Rgp b '’

(140)

Mpyp — Hecymas cnocoGHOCThL cedeHHs 10 HOPMATHBHLIM XapaKTepH-
CTHKAaM MaTepHaJjioB, KOTopas onpeaensercs no ¢opmynam (139), (140)

¢ yuerom Ry, Ri..
Beanuuny npogponbHo#t cunbl, BXxogsawel B dopMyay (140), nonyc-

KaeTcs HpHHWUMATh PaBHOM
N=0,8 (Rp Fo+Ra Fat-R, F}). (141)

Ceuenne KoOJIOHHB JOJIKHO YAOBJETBOPATb YCJHOBHSM HPOYHOCTH
no nonepeyHoii cuae, paBHOH
Myp

= . 42
Q 0,5H (142)
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6.42. [IpesensHoe ocepanue OoNMOPHl CTANbHOM GaNiKH, XECTKO CO-
NpsKeHHOR ¢ KOJIOHHAaMH, JOMYCKaeTCS OTNpe;essiTb NO YNPOUIEHHOHR
dopmyae

Ly [ 2 (143)
y="Jlry |5 —¢&r
' or\ 2 2 '
rae [ — npoJsetr GanKH B CBeTy;

h — BoicoTa 0aJiku;
€p — AedOpMaUMH Hayasa TeKY4YeCTH CTaJH; €y — AedopMauus Havaaa
YIPOYHEHUS CTajH; &g — JedopMauMs, COOTBETCTBYIOWAA Havany o6-
pasoBaHUA WeAKH CTaNH; [py — ANUHA NNACTHYECKOH 30HLI, onpeseise-
Mast no Qopmyae

Mmat— Mﬁg
liy=0,5/{1--0,5 —

s
Mpmax —Mpp
— 0,25 ————— 41 [ (144)
an+an

My
ONMOpPHOM M NpPOJeTHOM ceueHHUH OGanku npu oGpa3oBaHHH B HHX mJja-
CTHYECKHX 1apHHPOB, KOTOpLie omnpejensiorcs 0o Gopmyne

men M'r‘lg — NpojoJbHble M3rnbaloilHe MOMEHTbl, COOTBETCTBEHHO B

Myp=204 Sy, (145)

Op — HampsieHHe TeKyuyeCTH CTaJnu; S, — craTuueckuii MOMEHT pac-
TAHYTOH (cxKaTo#) nMJowanH CHMMETPUUYHOIO MONEpPeuHOro CeYyeHHs OT-
HOCHTEJNBHO HelTpaibHOl ocH, My ., — MakcHMaJbEbIA usrubalowui
MOMEHT B ONODHOM CeYeHHM, COOTBETCTBYIOLIMH JOCTHIKEHUIO KpaeBbl-
MU JedopMauMAMH NpeesbHON BENIHUYHHBLI, onpelensieMbldt o gopmyne

Mpa =207 Sy Wy (ep—ey) Ey; (146)

W, — MoMeHT conpoTHBJAEHHS ceuyeHHS.
Onophoe ceuenue Ganky AOMIKHO NPOBEPATHCHA HA MPOYHOCTbL MO
nonepeyHoH cuye, onperensieMoOH no QopmyJe

!
Qp=""2— 10, (147)

rle Gyp — PABHOMEDHO pacnpeleseHHas Harpyska, NnpH KoTopoit Ha

ocH Ganky obpasyeTcsl Tpu NJacTHYeCKMX WapHHpa, onpe-
Aessiemass no gopmyJae

8
— —— np omny.
qup = {MzP+M3), (148)
Q — nonoJHHTeJbHAA nonepeyHas cuJAa OT CMEILEHUA ONOPbI

2 (Mppay —M57)
Q= l .

(149)
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6.43. TpepennHoe ropH3oHTafbHOE CMelleHHEe ONMOPHOTO CeYeHHN
CTaNibHOH KOJIOHHH ORnpeiensioT no ynpoumexHHo# dopmyne

H 1 €g Sy
A=l — lpy—[—+ ———=& ), 150
iy (3 e (150)
rie H — BboicoTa KoJOHHH OT o6pe3a ¢yHaaMeHTa JO HH3A OGalKH;
lyy — nMWHa naacTHyeckoRl 30HH, ompeienseMas no dopmyne

M __Mol'l
lyy=0,5H —— 2. (151)

max

rie Mgg H Mpax — onpeaensercs no gopmynam (145), (146).

Ipesenbnoe ropu3oHTanbHOE NEpeMelleHHe ONOPHOrO CeYeHHH
peueTuaTol KOAOHHH onpepeasercs no dgopmyae

1 Ep—¢Ey
A= — H ——— 152
Y d—— (152)

rie d — AAHHA NaHean (yuacTKa nosica MexIY CMeXHLIMH Y3/aMH pe-
1weTKH),

CeuenHe KOJNOHHBEI HOJIXKHO OTBeHaThb YC/JOBHIO MPOYHOCTH HAO MO-
nepeyHoH cHJae, paBHOM

M’nax
0,5H

6.44. Tlpu npefenbHLIX NepeMelleHHAX B KOHCTPYKUHAX BO3MONK-
HO oOpasoBanue AedeKTOB, He HONYCKAaeMbX NPH FAHTeAbHON HX 2KC-
nayatauuH (pacKpbiTHe TpeulHH B PacTAHYTON 30He Kesne306eTOHHBIX
a/leMeHTOB GoJsiee 0,3 MM, mosiBAEHHE TpelyH B OTPAXKAAIOMUX KOHCT-
pyKuuax ¥ 1. n.). YKasaHHuble fedeKTH A0 KHB BHIABAATLCA B Npolec-
C& OCBHAETENLCTBOBAHUSA KOHCTPYKUHMH B nepuoi noxpaGoTku u ycrpa-
HATbCA B Mpoliecce PeMOHTOB.

6.45. IlpenenbHsle nepeMelieHHs KOHCTPYKIHH, onpejeseHHble NO
YCJIOBHSIM NPOYHOCTH cCeYeHHH, He NOJNKHH MPEeBHIATH JONMYCTHMbIE
nepeMellleHHs, perjaMeHTHpyeMbie CAHHTaPHHIMH HOPMaMHM H TeXHHUYe-
CKHMH YCJOBHSIMM 3KCRJyaTauui oGOpYAOBAHHA.

Qp= (153)

NipuMep pacuera

Heo6xoxumo ofnpesenuTs npejeibHble HePABHOMEPHLIE BepTHKadbe
Hble nepemellenns HyHAaMERTOB XKecTkol KenesoberonHoft pamul, oby-
clloBJeHAbIe 06pa30BaHHEM YCTYMNa B OCHOBAHHH, NMPH Pa3HYHLIX YPOB-
HAX 3KCOJNYaTallHOHHOfl HarpyskH.

JuarpaMmma paGoThl #ese306eTOHHBIX cedeHHHt nNpHHATA B COOT-
BeTcTBHH ¢ QopMmynamu (103) u (105). SxkcnayaTaukoHHass Harpyska
H3MeHAJAach B pacyeTax OT HYJA 10 TAKOro YpOBHA, NPH KOTOPOM B HaH~
GoJstee HarpyXeHHOM ceueHHH 6aNKH H3ruGalouufi MOMEHT JOCTHTAJ pac-
yeTHofi Hecymel cmocoGHocTH YKasaHHoro ceuenns. Jinga Kamjoro
YPOBHA 9KCIIYaTAUHOHHOH HArpy3skH HepaBHOMepHbie BepTHKaJbHbE
nepeMelleHn s U3MEHAAHCh OT HYAs 20 22 cM. PacueTsl BHNOJIHEHH! NO
popmynam (111)—(120). PesyabTaThl pacuera NpeiCTaBJieHH Ha pue. 78
B BHJe rpaduKkoB HanpIXKeHHOTo @ H RepopMHPOBAHHOIO 6 COCTOAHHSA
HanboJlee HArpyKeHHOTO OIIOPHOTO cedYeHHs GaJakH,
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Puc, 78. Hanpsxkennoe (a) n nebopMmMupoBaHHOe (6) coCTOsiHHE Cede-
HHUs Xene3o6eToHHON 6anku

PacueTnan mecymasi cnocoGHOCTb BHJEJNEHHOr0 ceudeHHsl, ompe-
AeJIeHHaa B COOTBETCTBHH C HOPMaMU 1O POEKTHPOBAHKUIO XKeae306eToH-
HBIX KOHCTPYKuMil, cocTaBuia Mp = 329 kHwm, npeaenpHas necymas
cnocobuocth Myp = 360 kHM, KpuBH3HA, COOTBETCTBYIOMAS pacyer-

HoWt Hecymlell CMocoGHOCTH CeueHMs, COCTABHJIA p_l. = 4,4-1073 1/,
p
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TaGbauyga 22

YpoarHbh SKCHAYaTaIMOHHOR
TepeMeltenns HarpysKkit (Homepa KPHRbIX
Ha puc, 78)
HaHMCHOBAHHE oﬁo:;‘:qe' 1 2 3 4
HonycruMoe nmo ycaosxio lys} 11 6 3,410
M< M,
Honycrtumoe no yc/aoBHIo R
(98) npu k=14 lyil 18 13,2 10,21 7
Ipenensioe RO YCHAOBHKO up i 14 10.8
(98) npu k=1 Y% 22 7 .

npejenbtas KpUBH3Ha, BhuHcaeHHan no dopmyae (99), _I_=l7,7 X

np
X 10-3 1/m. Koadpduuuent G6esonacHocTy No MaTepHajaM IMpPHHAT pas-

1
Heim 1,4, B s1OM cnyuae npasas yacTh dopmydbi (98) cocraBuT: [F] =

= 17,7-10—3% /1,4 = 12,7-10-3 /M.

Jasi onpenejeHHs NpelesibHHIX HEPABHOMEPHHX BePTHKANLHLX
fepeMeleHH ! 3KeJe3006TOHHOM paMbl B COOTBETCTBHH ¢ YCNIOBMEM NpPOY-

I
uocTH (98) npoeezeM Ka rpaduke (cM. puc. 78, 6) ropizoHTaah _=[§].
)
M3 touex ee nepeceueHHs ¢ KpuBbIMH I, 2, 3 U 4, COOTBETCTBY IOUHMH

PasIHUHLIM YPOBHSIM 3KCIAYATAUHOHHOA HArpy3KH, ONYCTHM BepPTH-
Ka/sik L0 mepeceyeHHs ¢ ochlo nepemelllednit y. Abcmucchl NepeceueHHsd
YKA3aHHBIX BepTHKazeh ¢ OCbO y OYRYT YHCAEHHO DaBHBl NONYCTH-
MLIM TNepeMelleHHAM KeJne3o06eTeHHOH pambl, T. € OyJeT BHIOJHEHO
yenosue npounocty no popmyae (98). Ang conocTaBAeHU T CPABHUM YKa-
3aHHbIe NpeJeNbhbie NepeMellieH s ¢ JONYCTHMBIMU Te YCAOBHIO HPOY:
HocTH M < My, KOTOpOe HCROJILAYeTCH B pacyerax Ha CHJOBHE (akTo-
pbt (Harpyaxn). Duas atoro Ha rpaduke (puc. 78, a) npoBegeM ropu3oH-
Tans M == Mp. V3 Touex nepecesenns 37Ol ropH3oHTAN C KpHBbIMY [—4
ONYCTHM BepTHKaJH 1O nepeceuelns ¢ ocbio abcunce. AGCUHCCH ToYeK
ROCJAEIHHX mepeceyennit GYAYT YHCACHHO PaBHB ZJOMYCTHMBIM MNepeMe-
WeHH M KeaesobeTorHOf paMul, T. e. M= M,. B vactHocTH, aus 3Kc-
nayaTalHoRHON Harpy3ku (Kkpupas 4) aonycTHMoe MepeMeUieHlie paBHO
HY/©O, B TO BpeMf Kak JACUYCTVMoe NepemeuieHue no ycaosuwo (98) co-
craBasier 6,8 cM. Pe3dyarTarThl YKasaHHLIX CONOCTABJEHHA CBejelul B
Taba. 22. Tam Ke mpuBeJeHL BeNMYHHE NPEJeNbHLIX NepeMeleHui,

onpejesieHHbie M0 npefesbHON KpHBH3He ._!_.. T. €. 1ph KodpPHIHeH-
p
Te Ge30MACHOCTH Mn MATEpHAJaM, PaBHOM eAuHHIUE.

H3 pawHoro npumepa CTAHOBHTCA OYeBHAHOR >GPeKTHBHOCT HC-
[ofb30BaHuA B cayyae AedopPMaUAOHHBX BosjelicTBHA ypaBHen# i npay-
HOCTH, XapaKTepH3yOUIHX fAedopMHDOBaHHOe (2 He HanPANKEHHOE) CO-
CTOSIHHE CeveHHil, YAOBAETBOPSIOWHUX YycaosHio (98).
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7. BECKAPKACHDbIE 3XAHUA

KOHCTPYKTUBHBIE PEILIEHUA

7.1. KoHcTpyxTHBHaA cHcTeMa GeCKADKaCHBIX 3jaHUR HAW UX OT-
CEeKOB JOJXHAa COOTBETCTBOBATh Xapakrepy AedopMmaluHil 3eMHOH Mno-
BEP XHOCTH.

3aaHus peKOMEHAYETCSl NPOEKTHPOBATb HA OCHOBe CJACAYIOUHX
KOHCTPYKTHBHBIX CHCTeM:

I — ¢ nonepeukbIMH H NPOJOJABLHLIMH HECYUHMH CTEHAMH, Ha KO-
TOPBlE NEPEKPEHITHA OMHPAIOTCA 10 KOHTYPY MJH TPeM CTOpPOHAaM; Ha-
PYMXHBle NpoJioNibHLEIE CTEHH MOTYT GHITh NDM 3TOM HECYMHMH HJAH
caMonecymumu (puc. 79). Taxas cuctema nprMeHsieTcss, Kax NPaBuJo,
AR KPYNHONAHENbHHX 3JaHHi;

I — ¢ nonepeuynbiMM HeECYWHMM cTEHaMM, NPOROJBHEIMH ALuad-
parMaMH XecTKOCTH (NPoOJOJbHEIE CTeHH JIECTHHUHRX KJAETOK, OTACHAb-
Hbie YYaCTKH HAPyXHBIX ¥ BHYTPEHHHX CTEH) H IIEPEKPHITHAMH, OllepPTh-
MU NpeMMYIeCTBEHHO MO ABYM CTOPOHAM Ha MoMepeuHble cTeHH! (cHCTe-
Ma ¢ WIKMPOKUM LIAaroM MonepedyHbIX CTeH); N0 TakoH cHCTeMe yalle BCero
fPOGKTHPYIOTCA KHPNHYHBIE 3QAHKS C H3JOMaMH B NJaHe, KpynHonas
HeJIbHble M KPYNHOOG/NOYHBIE 3RaHHA CJAEAYeT AONYCKATb TOJABKO s
9KCMEepUMEHTaJbHOTO CTPOHTENBCTBA;

111 — ¢ npofo/bHEIMY HECYLIHMH cTeHAMH, NoNepeyHkMu AKadpar-
MaMH KeCTKOCTH (TomepevyHHe CTEHH JIECTHUYHHX KJETOK, TOplEeBhie
CTEHH! ¥ AD.) M NEPEKPLITHAMH, ONEPTHIMH 1O ABYM CTOPOHAM Ha NPOAOTb-
uble crensl (puc. 80). Ilo Tako# cHcTEMe NPOEKTHPYIOTCA KPYNHONaHedb-
Hble, KPYMHOGJOYHbHE M KHPNUUYHbIE 3J@aHUS.

Hapsay c nepeunc/eHHBIMH CHCTEMaMH A/ 3KCMEPHMEHTANLHOFO
CTPOHTELCTBA MOTYT ObiTh HCIONBL30BAHLI KOMGHHHEPOBaHHbIe NaHeabHO-

Puc. 79. KoBcTpyxkTuBHAA cHCTEMA 34aHHA C [IOHEPEHYHBIMU H NPOAOJb-
HBIMM HECYIMUMH CTEHaMH.
Hapyxuble u BHyTpeHHHe CTeHm Hecywme. [lepekpuiTHe onupaercs 1o
KOHTYpY

a — o6GmuA Bna; 6 — AaaH-cxeMa; J —— naHeJH NepexkpHITHA; 2 — HApPy:KHble He-
CyuiHe CTeHOBMe RaHeAy OANOPHAHOA paspeskH; J — npojonsHsie 1 NONepeunMe
Hecylmue CreHbl
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Puc. 80. KoucrpykTuBHas cucTeMa 34aHUA C TPOAOALHBIMU HECYWINMW
CTeHaMH, nonepedHBIMU AvadparMaMu XKeCTKOCTH

a — o6uuit BuA; 6 — naau-cxema; [/ — Hecyl[He NaHeJH HapyXHBIX cTeH; 2-

NaseaH OePEeKPLITHA HA KOMHATY, ONHPAIOMKECH Ha XBE CTOPOHM, HAM AAUHHO-

Mepunifi HacTHA: 3 — npoAONAbHAA BHYTPEHHSN HeCyi(as cTeHa; 4 — nonepeunan

BHYTPeHHRA camoHecyuwiam creHa (aAuadparma KecTKOCTH); 5 — HapyXHas nome-

PeyHasa camouecyulan cTeHa (JONOAHHTE/IbHO BHINOJHSOMAA GYHKUHKH auadpar-
Mbi JECTKOCTH)

6710uHBle CHCTEMBl, COCTOSILAHE W3 MJAOCKHX M 00beMHO-NPOCTPaHCTBER-
HbIX SJeMeHTOBR.

7.2 (7.1, 7.7). Becxkapkacuble 31aHHA JAOJIKHBI INPOEKTHPOBATH-
CR MO XeCTKOH WAH KOMOMHHDOBAHHOH KOHCTPYKTHBHOHA cXeme.

Ilpn KoMOuHMpPOBaHHOA cXeMe NpeiycMaTpuBaeTcsl CoOYeTaHHe MNo-
JaTAuBOH U KeCTKOR KOHCTPYKTHBHBIX cXeM. B KUMJIBIX 3JaHKAX, a Tak-
e B OOLIECTBEHHLIX 3QaHUAX, PellaeMbiX N0 MeAKOAYEHCTON CTPYKTYpe
(c nmposeraMun 6 M ¥ MeHee), PyHIaMEeHTHO-NMOABANBHYIO YaCTh AOTNyCKa-
e€Tcfl NPoeKTHPOBaTh MO NOAATAMBOA KOHCTDYKTHBHOH cXeMme, a Hajg3eM-
HYI0O — N0 XKecTKoil,

BeckapkacHble OAHO?TaMHbBIE NPON3BOACTBEHHbLIE 3XaHHA NpPH NpoO-
Jetax 12 M u GoJsiee AONYCKAETCS NMPOEKTHPOBaTh N0 NOJATIAHBOA KOH-
CTPYKTUBHOMH cXeMe C OTAeJeHHEM NMOMepeuHbiX CTeH OT NPOAOJbHBIX NPH
noMoid AepopMaUUOHHEIX WIBOB.

7.3 (7.4). IlpoynocTs OeckapkacHeIX 3JaHHiH, BO3BOAHMBLIX Ha
noapaGaTeiBaeMulX TeppHTOPHAX, AOMIKHA obecmeyuBaThCA KOHCTPYK-
TUBHLEIMH MEPONPHUATHAMY; 10 PyHAaMEHTHO-NOABA/NILHON YACTH 3JaHUH—
yCTpoicTBOM (YHAaMEHTHOrO M UOKOJbHOro nosicos (puc. 81—82).

[lo wapgsemuofi wactd 3gaHHM:

B NaHeNbHbIX 3AAHUAX — MYTeM COGAUHEHHH BLINYCKOB paGoued
apMaTyphi CTEHOBBLIX NaHeaedl B 3aMKHYThi€ CBA3H 110 NEPHUMETPY HAPYK-
HEIX CTEH, B KPYNHOOJOYHEIX H KHPNHUYHHX 34AHUAX — YCTPOACTBOM No
nepHMeTPY HeCYUHX CTEH MOSTAMHBLIX KeJe306eTOHHHX COOPHO-MOHO-
JUTHBIX WJIH apMOKAMEHHHIX 3aMKHYTHIX NOACOB B YPOBHe NepeMbiueK
uan nepekputuft (puc. 83—91).

7.4 (7.4). FopusoHTanbHne apMaTypHble nosCa B Haa3eMHOR
YMacTH NaHeAbHBX 34aHufi 06pa3yloTes AYTeM BLINYCKA M CTHIKOBAHWA
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Puc. 81. CeucHue creHn ¢yHAa-
MEHTHO-NIOABANbHOH  YacTH H3
KPYNHbX  6J0KOB, YCHJEHHBIX
COOPHO-MOHOMIUTHEIMH  JXKEJC30-
GETOHRHHIMH NOACAMH

1 — ¢6OpRO-MOHOAUTHEIY weneaolbe-
TOHHLIR noOfic;, 2 — UIOB CKOAbXKEKHR

flnau

2000

— ¢

Fefresanardaaaanefansiy

SNy /

Ocs wapywrod
O npodoNILHOL CMEHb!

Puc. 82. Herans apMHpoBaHHA
apMOKMPNHYHOrO  mosica TNOX-
BaJIbHOH 4acCTH 31aHud

! — OMOK CTeHnl MNOANCABA; 2 — ma-

HeJb nepexkpriTHa; J — pacuyeTHasn

apMaTtypa IO [epUMeTpy 303HHN;
4 — rHApOH3CAALHA

Puc. 83. Hdetaab c6opuo-MOHOAHTHOrO Keaesobertonuoro nosca. Conps-
¥eHHe NPoloJbHONH HapYXHO#l B BHYTpeHHel nonepeyuoR CTCH

] — HapyXM3g nNpo.oALHAR CTeHa H3 KpyNHhIX 6JCKOB; 2 —- BHYTDeHHdAs Noiie-
peuHas CTeRa 33 KPYNHLIX GROKOB;, & —- cCOPRO-MOHOJNHTHLIR HOAC; 4 -~ pacyets
Had apMaTypa; § -- WOB CKOMbLMECHEA
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Puc, 84, [etass conpsiKeHHn Puc. 85. [Heraap conpsxeHus
TOPUOBOH H HAapYXXHOH HPOIOJb- ABYX NPOJOJIbHBIX HAPYyXHBIX
HOA CTeHH B 3JAaHUAX CO cTeMa- CTeH B 34aHHAX CO CTEHaAMH H3
MH H3 KHPIHYHOH KJAAKK KHPNHYHOH KJaAKH
1 — HapyXKHuan npodONLHAA  CTeHa: 1 — npoAocavHas  HapyKHas CTeHa;
2 — nakeav  uepekphuiTHA; I — cGop- 2 — nadens nepexpmitHia; 3 — cOop-
HC-MOHONHTHEIH KenesoGeTouH Ll HO-MOHOMHTHBIH Kene300eTOHHLI
nosc; 4 — Topuosas cTera; 5 — pac- niosic; 4 -— pacyeTHad apmarypa; I —
ueTHan apMmarypa; 6 — pacnpejeau- pacnpeieJjHTeNbHAA apMatypa

TeabHas apMarypa

apMaTypel M3 nanesell B VPOBHE HAANPOEMHLIX NMEepeMblUek ¢ TAKHM pac-
yetoM, 4ToOL apMatypa nepembiieK HCNOJNb3oBakach Kak palouas ap-
MaTypa nosicoB. CThIKOBble COEIWHEHHS AOJIKHBI 06513aTeNIbHO 3aMOHO-
JIKYHBATbCA THAXKeJAbIM GeToHoM, IlaHeaH NpoONONbHBIX M NOMEPeUHbIX
CTEH LOJKHbBI COCZHHATHCA MexAay coboli H HaHeJsIMH NepexpuiTHH CBR-
3IM}, CNOCOGHLIMH BOCHPHHHMATb pacueTHhie YCHJIuA B croikax. Ilpm
9TOM JOAXKHb ofecnequBaTbcA HEOOXOAMMBIE HANEXHOCTh H A0JroBey-
HOCTb CORAMHEHHUA.

7.5. Jlerand CTHKOBbIX CO€IMHEHH)I naHeNBHbBIX 31aHW# HpHBele-
Hol B «PyKoBoACTBE 1O NPOEKTHPOBAHHI0 KOHCTPYKUUH MAHeThHBIX MH-
JLIX 3AaHni pas 0coGuiX TpyHToBLIX ycaosuity (M,: Crpoftusiar, 1982).

7.8. KoHCTPpYKTHBHOE pelleHue CTHIKCB JOJIXKHKO obecriedHBaTh pa-
oty cBsselt MeXAY NpOCTPaHCTBEHHLIMH 3NeMeHTaME 3]aHHA Ha BOC-
NpUSTHe YCHAHI CABHTA, PacTsXKEHHS, CXKATHI, BOSHHKAWOIUX IpH Ae-
dopMaukiXx OCHOBARHUSA.

7.7 (7.9, 7.10). B naHeabHbIX 31aHHAX AJMA BOCHPHATHA YCHAMI
cABura, AeHCTBYIOWIHX B ILUIOCKOCTH CTEH 1O BEPTHKAJNBHBIM CTHIKaM
MEX1y NAaHeAsMH, BLTONHAETCA pHOIEHHe BePTHKANDBHLIX TOPLUOB NaHe-
ned, Ecau 31070 HEZOCTATOUHO MM BOCHPHATHA CABKIAKWMX YCHARA,
peKoMeHAyeTcs YCTpPoAcTEO GeTOHHBIX WINOHOK IIYTeM 3aMOHOJKuHMBa-
HHSA Y3J0BHIX cOesHHeHWH CTEHOBBIX NaHe el H YCTpO¥CTBa B npejenax
8TANA KE MeHee ABYX JONMIHHTENbHHX GEeTOHHLIX WIMNOHOK.

YerAHs cHBHTa B TOPH3GHTAJILHOM CTEIKE AONYCKAeTCH BOCIPHHH-
MATb CHAAMH TPEHHS MO WBY, 3aN0JHEHHOMY PAcTBOPOM HAH GETOHOM H
006KaTOMY BepTHKAJABHON HAarpyakod M BepTHKaJAbHLIMH cBA3AMH. [lpu
HEJ0CTATOYHOM TMPOTHBOJAEHCTBHH CHA TPEHEA PEKOMEHAYEeTCR yCTpaH-
BATh LINOHOUHLIE CBA3H B FOPH30HTaAbHBIX CTbiKaX.
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Puc. 86. [ertaab cONpsiKeHHsi MOSICHBIX GJOKOB TOPUEBOj CTeHH ¢ 6J0-
KaMH Hapy»KHOH NpPOAOABHOH CTEHB

1 — napyXnag TNipoAOAbHas CTeHA, 2 — TOPLOBaAdA CTeHa; § — NaAHEAH NePexpPLITHA}
4 — cOOpHO-MOHOANTHLIA KeNe306eTONNKI NofAC; § — CBapHble MBI

7.8 (7.11). B crenax XpynHOOGJOYHBIX 3JaHHH JOJXKHbBI TpPEAY-
CMaTPHBAaTbCA KOHCTPYKTHBHBIE Mepbl, HCKJIOYAioOlllHe BO3MOXHOCTh
OTKJIOHEBH A GJIOKOB 43 NJOCKOCTH cTeH. IIpoekTHasa JOKYMEeHTaNHA 101 K-
Ha cojepXaTb YKa3zaHHS O HeoOXOAHMOCTH TILaTe/NbHOro 3anciAHeHRA
pacTBOPOM BEPTHKAJbHbIX H TOPH3OHTAJbHLIX LIBOB MeXxay GNOKaMy B
COOTBETCTBHH C TpeboBanpsamu raasst CHull 11-22-81,

IlepeMbiukn Haj npoeMaMH HeoOXOAHMO HCNOJAB30BaTh B KauecTBe
cBa3ell Mexay npocrenkamu, IlepeMbluku npn HepaBHOMEpPHLIX BEpPTH.

166



dry ; e

Ny

-4

r\‘

Puc. 87. Jerann conpsenus OanKOHHOH MJAHTH ¢ OGaokaMu cGOpHO-
MOHOJIHTHOro 3e/1e306CTOHHOTO nosca

! — HapyXHag NUpPOAOALHAS cTeHa M3 KPylHbix OROKOB: 2 — NaHedb MNepexpuLiTHd;}

3 — GankonHas naxta; 4 — cOOpPHO-MOHOMHTHLIA JKenAeaoOGeroHuuld noge; 5 —

ftepeMbi¥eulbfl GJioK HapyxXHoik npoaoankoli CTeHM; 6 — aRKep; 7 — csapHhle
mBL
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Puc. 88. HerTasap NpHMBIKaHHA BEHTHAALHMOHHOro GJoKa BHYTpeHHefi
nonepeuHofi CTEHH K MOACHHM OJOKaM Hapy:KHOH NPOROJILHON CTEHH

1 — BeHTUAANNOAHLIE OAOK; 2 — naHeA# nepexpmtTus; 3 — cGOPHO-MOHOJHTHLIR
MmeneaoGeToRNBI NofAc; 4 — cBAapHLIE WIBL!
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Puc, 89. Heraan conpaxenns GaoKoR cGOpPHO-MOHOMHTHOrO Mesesole-
TOHHOTrO nosaca

1 = CTeHOBONI OGJOK HADYXHOM cCTeHH; 2 — NaHeAM NePexphiTHSH; 3 = CGOPHO-MO«
HOAUTHBRIA Kele300eTOHHBIN NofAC; 4 — CBapHBIE INBbI

KajabHBEX gedopMalMaX OCHOBAHMA JOJMKHH paGoTaTh Ha XeficTBHe HA-
ru6a OT B3aMMHOTO CMEIeHHMA N0 BepTHKAJNH CMEXHBIX NPQCTEHKOB, &
TaxKe Ha feficTRME PACTANKEHNS WM CKATUA OT naruba B uX naockocTH.

7.9 (7.11). Ilepeceuerus HecYWHX CT€H ¥ NPOCTEHKH B KHPIIHUHHX
M KpynHOGNOUHHIX 37aHHSIX B COOTBeTCTBHH ¢ Tpebopaumamu CHull
11-8-78 posKHE N0 pacueTy YCHAHBAaTLCH FOPH3OHTANBHBIMH CETKaMH,

Buimyckn paGoueli apmaTtyphl NepeMbluex Haj NPOEMaMH XOJIEHEL
CTHIKOBATECS C apMaTypol NosAcHEIX GJIOKOB, 06pasya 3aMKHYTHe XKede-
806GeTOHHLIe HIIN aDMOKaMeHHbie I10s5ca, pacnojaraeMbie B ypoBHe MexK-
AYSTaXKHBIX IepeKphHTHH.

Hecymue creHn 3jaHuii HeOGXOAYMO NOITAKHO OGHLEAHHATE TOPH-~
SOHTaJIbELIMM auadparMaMu, oGpasyeMbMH K3 nauenel nepexbuiruft,
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Prec. 90. [leraas conpaxcHuA
6JIOKOB c60pHO-MOHOJIUTHOT'O
xKeae300eTOHHOrO nosica no
BHYTpeHHell NMPOZOJILHOH CTEHE
1] — creHoBofi Oa0K; 2 — maHeah Ne-
PeKPLITHSA; 83— cﬁ’opno~uoaonu-rnuﬁ

Kenezoberonunt poac; 4 — cpapEble
Bk

Pue. 91. [Jlerann conpsmexus
HapyxHo# nposoJILHON B BRYT-
peHHel momepeuHofi CTeHH B
344HHAX CO CTEHaMH H3 KHD-
THUHOR KNaAKH
I — HapyXRas MNPORXOJLHEN CTeHa;
2 — PUYTPEHRAA UoOepevHas CTeHa;
3 — nasean neperpwmiTAn; 4 — Gax-
KOHEAA nauta; 5 — cCopHO-MOHOJNT~
BEn#  RenesoGeromaEntft noge; 6 —
pacuernag  apmatypa; 7 — pacmpe-
AeJHTeAbEAR apMatTypa



Puc. 92. KoHCTPYKTHBHOe pellle-
HMe  pedOpPManHOHHOrO  [UBA
MeXay  oTcekaMH. Beapunna
3asopa «B» Ha3HavYaercs no
pacyery
1 — cnapeHHble CTEHBE! OTCEKOB NOJA-
noJibsi MAR noxBajaa; 2 — CTeHH OT-
CEKOB mepBOro STaxa; J — mepegphl-
THe; 4 — MOHOJHMTHRIA HJIH COGOPHO-
MOHOJIATHHIA JKeqe30GeTOHHEI NOSC;
5 — cGopanle ¢GyEAaMeHThI, YCTAaHOB-
JIeRARIe BPa3beikKy; 6 — LIOB CKOJb-

Puc. 93. Bapuant KoHCTpyKIAH
Ae(opMaLHOHHOro 1Ba B YPOB-
He KpHIUH CnapeHHBX OTCEeKOB.
Pasmep 3aszopa «B» HasHayaeTt-
¢ 1O pacuery
1 — BKJazklIM ¥3 OOPOJOHa;, 2 —
dbapryg-KoMOeHcaTop U3  OLOUHKO-
BaHHOA cTanH; 3 — PYJAOHHLIA KoOBep;
4 — KOMNeHcaTOp M3 OUUHKOBaHHOM
c¢Taau; & — peOpHcrag naura  No-
KPBITUHA, 6 — nonepeudkbie CTEHB!
CNapeREHNX OTCEKOB

WERHA, 7 — BepTHKaJdbHasA THAPO-
n3oaANNAa

7.10 (7.8). HedgopManyoHHLIE MBE B GecKapKaCHHX 3JaHUAX KOH-
CTPYKTHBHO pelIAlOTCsl B BHJE NMAapHHIX NONepeyHHIX CTEH.

Konctpyxuus (pyHzaMeHTOB B 30He ReOPMAUMOHHEIX WBOB A0JK-
Ha oGecneynBaTh He3aBHCHMOCTb NEpeMelllcHU N NonepeytkX cTeH, o6pa-
syomux zaedopmManuoHHble wWBhE (puc. 92).

B ypoBHe noxpHTHSA 1OB JOJNXKEH OHTh NepeKpLIT KOMIEHCAaUUOH-
HEIM nyc'rpoﬁc'rnom (puc. 93).

o dacany aedopMauMOHHHM WOB JoJKeH OHITL 3aKPLIT HalllesNb-
HHKOM W yTeNJeH JIETKOCXKHMaeMhM MaTepHaJ oM, He NIPensTCTBYIOIMUM
B3aMMHOMY CMEIeHHIO HapYXXHHIX CTEH H 06ecnevyuBaIoluM CBOGOXHBIA
HHOBODOT OTCEKAa NPHM HEpPABHOMEPHHIX AedopMalHIX OCHOBAHHSI.

Ans nepegaud ¥ pacnpefescHUs CHKUMAOMUX yewnaull, Bo3uUKaio-
HMX APH BO3MOXKHOM 3aMbIKaHUH Ae(OPMaNUOHHLIX MIBOB MEXAY OTCEeKa-
MA BCJEACTBHE HX B3aHMHOIO HaKJOHA NP HEPaBHOMEPHBIX OCefaHUAX
NOBEPXHOCTH, a TaKXe JJI OrpPaHHMYEHHSA BeJUUHH HAKJOHOB OTCEKOB
3A4AHHA B NPOJOJBLHOM HANPaBJIEHHH NPHMEHAIOTCS KOHTAKTHLIE YCT-

oficTBa (KOHCTPYKTHBHLIE pellleHHA KOHTaKTHHX ycrpoiictB cm. PCH
97-78, npux. 5).

7.11, ®yHaaMeHTHO-NOABAJIbHAS 9acTb 3aHUN MoKeT ObIThL pelle-
Ha N0 XKecTKOoH, nojaTiupoil WJIH KOMOGMHNPOBAHHOH KOHCTPYKTHBHOM
cacteme (puc. 94).

JecTkass KOHCTPYKTHBHAA CX€Ma OCYIECTBASeTCS HYTeM COeRd-
HEHHS KOHCTPYKTHBHHIX HECYMHX 5JEeMEHTOB Haj3eMHOH M (yHAAMEHT-
HO-NOJBaNbHOM YACTH 34AHUS B ONHY NPOCTPAHCTBEHHYIO CHCTEMY, NpH
KOTOPOH MCKJIOMAOTCH MX CAMOCTOATedbHEE NepeMemieHUs] OT BO3IfeH-
CTBHS BEDTHKAJNBLHHX H TOPH3OHTAJNbHEIX AedopMamuii OCHOBaHHS.

171



f VA Puc. 94. KoHcTpykTHBHHE CXe-
ME GYyHAaMEHTOB

@, 0 — MeCTKOfi KOHCTPYKUHUH; 8, & —
] 23 /’ nAATHRe yHKaMeHTH; O, e - oT-
7 4 AegbHO cTOsIMHEe yRAaMeRTI; [~
5 LOKOJLHZR NaHedb, 2 — moB CKOMb

s KEeRHA; § — wedesoleronnkle  HO-
Aywxry;, 4 — xKenezoberonusil HyH-

)] 2 AAMeHTHHA nofc; 5 — dynzaMeHTHan
nrura; 6 ~— GeTORRaA OOATOTOBKA;

7 — cafah-pacnopka; 8 — dyapament

Puc. 95, Pasauunile cmocoOnl 3alHTE 3JaHHA OT BO3AEHCTBHA TOPH3OH-
TaJbHHIX AedopMmanui rpyHta

a — caMOCTOATeNAbHass paBora Han3eMHOE H HOX3eMHO# 4acredl 3jaBuf; 6 —
coBMecTHan pafora HanseMHO# M NOA3RGMHON yacTel 3RaRHA, 8 — YCTPOHCTBO Me-
CTHOTrQ sarayOjaeHHss NOANOALS HAM NoasBada; [ -— IUOB CKOMBIKEHHA, 2 — MOHO-
AYUTHOe NepeKpbiTHE, COBMEINEAHOE C LOKOJALHLIM [OACOM; J — CTEeHR NoOjBaJja,
orfieflcHEble IIBOM CKOJBLXKEHHS OT BbllUefAemalilux KOHCTPYRUu; 4 — dyngaMenr-
HBIE NOMC; § — CTeHW nOABaka, paborawiiie COBMECTHO € HaX3eMHON YacThiO
sfladns; 6 — cOopupie dynlameHTH, OTILCNEHHLIE IUBOM CKOJMbIEHHA; 7 — KOH-
CTPYKIHH MeCTHOro saryyGnesaun

JKecTkaf KOHCTPYKTHBHa# cXeMa (GyHAaMeHTa 3Januii jocTUraer-
¢f yCTPOHCTBOM HeNnpephBHOTO XKese300eTOKHOro nosAca no QyHAaMedT-
HBIM NOAYLLNXaM TOA BCeMM HECYIMMH CTEHaMW H NDH HeoGXOAHMMOCTH
raKkxe o Bepxy ¢yunaMeHnTHO-noxABajdbHOM yacThn. Kpome sToro mpeay-
CMaTpHUBAIOTCR MONOJHHTEJNbHBEIE CBASH MeXAY MNOA3EMHBLIMH M Hajl3eM-
HLIMH KOHCTPYKIMSIMHA,

B cayuae npuMeHeHUS MOZATAUBLIX PYHAAMEHTOR pEKOMEHAYETCH
pasjieicHue Hajg3eMHOH W IIOA3eMHOH UACTH 3A4HMA C NOMOILLIO LIBA
ckosabxKenns. Han msoM goasken npelycMaTpBBaThcsl Henpephb!BHBIA
xenesoGeTOHHLI NOsAC, KEeCTKO CBA3aHHLIA C HOKOJbHLIM NtepeKphITHEM
(puc. 95, @). Crenn nmoj3eMHON YacTH 3AaHHA, PacCHOJOKEHHLHIE HUXKe
mene306eTOMHOTO NOSCA M IXBA CKOJAbLMEHHSA, CJAelYeT NPOCKTHPOBATH
H3 cGopHbIX 6JIOKOB 3aBOACKOTO M3rOTOBJEHUA, caBHuraomuxcs (6e3 Ha-
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Puc. 96. 'papuk 3aBHCHMOCTH NJIOUIAXHM CEUEHHA apMaTyps ¢QyHaa-
MEHTHOTO monc¢a OT MPOrHO3HpPYyCMHBIX BCJHYHH OTHOCHTEJILHHX TrOopH-
30HTAJABHEIX AedopMannii OCHOBAHHSA
a — gnan OGjaok-cekUHH cepHn 121-043/1; 6 — ana Gaok-cekumu cepur 96-06/1,
JBYXCeKUUOHHBl} OTCeK; @ -— At OJOK-CeKUun cepum 96-06/1, oaHOCEKUMOHMbIA
OTCeK
IMaoutans apmatyphl B dyHaaMeHTHOM IllOACe MOX BHYTPEHHIO NPOROAbLHYIO cTe-
HY onpeAcjAeTcsi YMHOMEHueM IJIOWAaAM CedYeHHs apMaTypel, NOJdy4eHHoH u3
rpaduga, Ha: a — K=18;, 6 — K=1,35; v — K=1,8, [{na nondyvenus mJjouLaaq cra-
JAd yRIaMedTHRIX (TOACOB 1O MONEPEeYHLIE CTEHH HEOGXOAHUMO MNJAOILAfbL, Hak-
JeHHyK 1o rg:acpmcy npu 3avenud X=0 M, yMHOKHTp Ha a—K=0.5; 6 — K=0,25;

K=0,6. PacueTHoe cONPOTHBJEHHe CTaa# NpuanTo pasaen: 360 MIla

KJOHOB) [TO WIBY CKO/MBXKEHU A MOJ AeHCTBHEM FOPHU3OHTAJNBHEIX Aedopma-
nui ocHopanusi. [lo Husy 6nokoB Hajg GyHAaMEeHTHBIMH NOAYWKaMHu
yCTpauBaeTci LIOB CKOJMbMEHHS.

dyHgaMeHTH KOMOHHHDPOBAHHOH KOHCTPYKTHMBHOH CXeMbl BRINOJ-
HAIOTCS aHAJOrHYHO KecTKHM (yHIXaMeHTaM C YCTPOHCTBOM B HUIKHeHR
YacTH WBa CKoabXeHuus {(puc. 95, 6).

MecTupie 3arny6aeHns KOHCTPpYKIu# ¢(yHAaMeHTOB Heo6XOXUMO
OTACJNATh OT BhlUIeJENKAMUX KOHCTPYKUUA IWIBAMH  CKOJbIKEHUS
{puc. 95, o).

INpn npoekTHpoBaHuM (PYHAIMEHTOB B BHJAE MOHOJHTHOH MKenae30-
6eTOHHOH NMAHTH HIOB CKONBEHHA CJZYeT YCTPauBaTh B YPoBHE T0JX0-
wBe! GyHgamMedTa Ha GeTOHHOH MOArOTOBKE.

7.12. dyHnaMeHTHBIH, a TAKMXe IOKOJBHBLIA (B caydae ero npHme-
HEHH ) Kesje306eTOHHEIE NOACA JOJNKHE 0Gpas’oBHBAaTh TOPU3OHTAAbLHEI
PaMul B npejieniaX oTCEKa; KOJAHYECTBO APMATYPL! H pacnpejelieHHe ee o
CeYeHHI0 NOosCOB NPHAMMAETCH IO pPacyery.

INopGop naowmanu ceueHnst apMatypsl GyRAAMEHTHHIX MOSCOB B 3a-
BHCHMOCTH OT NPOTHO3HPYEMEIX BEAUUHH OTHOCHTEABHHIX rOPU3OHTAI -
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HHIX A%%opmanuﬁ YAOOHO NPOH3BOLHTHL NO TpadukaM, NpHBeJEHHBIM HA
pHC, .

TIpuMeHenne TakuX Tpa¢HKOB B THNOBLIX H NOBTOPHO OPUMEH AeMHIX
npoekTax Mo3poJseT Ge3 LOMOMHNTENbHLIX PacYeToB Ha3HayaTh apPMHPO*
Banue QYHAAMEHTHBIX NofcoB ZuddepeHnHpPOBANO A% KOHKPETHHIX TJIO=
WajfoK CTPOHTENbCTBA.

Fpaduxu cocTaBseHH HCXOAR M3 CAEAYIOUHX NPEANOCHVIOK:
(154)“?;%2 )Buno.vmeﬂ Ha JeficTBHE MPORKOABLHLIX CUJ NO 3aBHCHMOCTAM

ApmaTypa (yHZaMeHTHOrO NOACA HE YUMTHIBAETCSl NPH pacuere
SJAaHNA HZ YCHJIH#, BO3HHKAIOWHE OT HCKPHBJECHHS OCHOBAHYIM.

Pacuer BhinoasHed npu moxayne aedopmauum rpywta E = 10—30
MIa. Ipn rpyntax ¢ Mmoayaem E > 30 2 AN OZHOCEKUHOHHOTO OT=
cexa u Ep> 20 MIla xas ABYXCeKUHOHHOIO OTCEKA HeOGXOoZHMO ycTpoii-
CTBO TPYHTOBHIX MOAYIIEK.

PACYET BECKAPKACHbBIX 3HAHHUM
(OBILME NMONOKEHHSA)

7.13 (6.12). Ipu pacuere GeckapxacHuix 3panuflt no ynpouenuo#t
pacueTHo® cXeMe 3faHHe NPUBONHTCH K OZHOMepHON Ganke ¢ npHBeAeH-
HBIMH JKeCTKOCTHHIMH XapakrepucTukamu uarnGa (EJ) u cpsura (GF),
pacuer peaeTcH Mo OGOGUIEHHEIM YCHAHAM H NepeMelleHu M.

Onpegenenne oGoOMEHHBIX YCHAHHA, pachpeleneHHe YCHAHH NO
BLICOTE 31aHH® W ONpeleNeHHe YCHAHH B KOHCTPYKTHBHLIX 3JeMeHTax
BHOJAHAIOTCA B COOTBETCTBHH C peKOMEHRALHAMH HacTORULero pasies
Jaa.,

7.14 (5.12), Pacuer 3paumg no yrouHeHHoR pacueTHOll cXeMe
(ocHOBHBIe pacueTHble NPEANOCHJIKY H MOPANOK pacyeTa) 1nokasaH HA
npHMepe pacdeta KPYNHONAHENbHOro 9-3TaKHOrO 3J3aHHS HA MCKPHB»
JICHHOM OCHOBaHHM MpPH AeHCTBHH TOPH3OHTAJNbHAHIX AedopManHii.

7.15. Tlpu HCRpHBJAEHHOM OCHOBAHMH 3JaHHS, NPOEKTHpYeMule C
JECTKHMH ¥ TIOXATAMBLIMH (PYyHZaMEHTaMH, PACCUNTHIBAIOTCH HA BO3AeH~
CTBHE KPHBU3HB H TFOpH3OHTaJNbHHIX Aedopmanmuii. Harpyskd oT ropu-
30HTa/NLHHX AedopMainit onpeiesaloTCsa N0 PeKOMEHAALHUAM HacTosle-
ro pasjena, a npu HeoGXoAUMOCTH ydeTa GaKTOPa BpeMEHH 110 PeKOoMeH-
JanuaMm pasx. 8.

3naHus, NpoekTHpyeMble ¢ MAHTHBIME (QYHAaMeHTaMH, a TaKXe NO
CMeIlaHHOW KOHCTPYKTHBHON CHCTeMe, KOTAa NepBLifi 9TaX BHINOJHIET.
¢Sl KapKacHEIM, PAaCCYHTHLIBAIOT Ha KPHBH3HY.

dynjaMenTHHE NAUTH ¥ CBA3H-DACNOPKH PpacCUMTHIBAXOTCH HaA
HArpy3KH, Bbi3BaHHblE TOPH3OHTANbHHIMH MepeMellleHHAMH TpYHTA
ocHoBauuAa. KapkacHast wacTh npH 3TOM pacCUHTHIBaeTcs Ha Bo3jeiicT
BHE HCKPHBJEHHA 3eMHOIl NMOBepXHOCTH.

7.16. Tlpu npoexTHpOBaHHH 3JaHH I NOBLILICHHOHA 9TaXKHOCTH JOMNXK-
HEl YYHTHIBATBCHA B HECYIUMX KOHCTPYKUMSAX M B OCHOBAHHH 3AaHM 0+
NOJIHHTE/IbHEIE YCHIHS OT HAKJOHOB 3€MHON NOBEPXHOCTH C YUETOM Kpe-
HOB OT BeTPOBOH HarpyskKH.

7.17. Tlpu cTyneHYaTo OCEAAIOUIEM OCHOBAHUH pacuer 3panuil npo-
HSBOJHTCH Ha JeHcTBue ycTyna M ropHsoHTanbHHX HepopMaunii. 3a
pacueTHoe MeCTOloJIOXKEHHe YCTYNa B IJaHe SRaHHA NpHHHMAeTCH ero
pefictBHTeNbHOe (IPOTPACCHPOBAHHOE C COCEAHHX YUAaCTKOB) HJIH TaKoe,
NpH KOTOPOM BOSHHKAIOWHE B HeCYIHX KOHCTPYKUHAX SAAHHSA YCHIAHA
6ynyT wauGOMbLUINMH.
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7.18. TlpH pacuere KOHCTPYKTUBHHLIX 3JIeMEHTOB CAeRyeT BMeTh B
BHAY, UTG OCHOBHBIMH 3JIEMEHTAMH JKHJMNX AOMOB, BOCITDHHHMAIOWKMK
CABHraloule N0 BePTHKAJH YCHAHA, ABASIOTCH HaANDOeMHHE Hecyiuue
9/leMeHTEl NAaHeNbRBX 3xaHHH, nepemblieyHble GNOKH KpymHOGAOUHBIX
¥ nosTaxible XKenesofeToHHbIE NOACa KHPIMHUKHX 3Q4HHN, a TaKXKe IO+
KONbHLH M QYHAAMEHTHBIH IKene306eTOHHBIe MOsCa.

TlepeMBIYKM-nIOsica HAPYIKHEIX CTeH KHPNHYHLIX H KPYNHOGJOYRMIX
8maHuil pACCYMTHIBAIOTCA Ha pacTArHBawowue (csumatomue) yeuauas (N)
¥ Ha MecTHHIH u3rH6 OT nmepeKOCOB, BLISLIBaEMHIX fieHcTBHeM pacmpeje-
JIeHHOR M0 MmepeMbIyKaM oGo6lieHHo#! nmepepesnBawolielt cuant (Q).

TlpouHocTh NPOCTEHKOB NpoOBEpAETCS HAa BHEUEHTPEHHOE CXKaTHE
OT BeDPTHKANbHOR Karpysku ¢ #3ru6oM B NMJIOCKOCTH CTeHBl OT PasHOCTA
yCHAHK B MPUMBIKAIOWHX X MPOCTEHKAM NepeMblYKaX-Nofacax B ceueHHH
CTeHbl, fJle NnepepeaplBaoumiast CHIA JOCTHraeT MaKCHMyMa.

Kpowme ToTo, npocTeHKH AQJXKIE 6blTh NpPOBEPEHbl HA CABHTAIOWUe
yeunus S [popmysta (223)] B ropH3OHTANBHOM CEUEHHH B YpOBHe mepe-
KPBITHS HaJ j-ThiM TamoM. PacueToM nposepsiorcsl KpalHHe NpocTeHKH
fepporo stama, rje CABHrapuiHe H CHKHMAloMue YCHIHA MAKCHMAIBHBI,

PacueT apMaTyprl nosicoB H GETOHHBIX NPOCTEHKOB BBIIIONHAETCA
coraacao rnase CHull Ha mpoekTHpoBaHHe GEeTOHHEIX H Ke/e300eTOH.
HEIX KOHCTPpYKUuB. Pacuer KHPHHYHBIX NPOCTEHKOB IPOHSBOMTCS MO
dopmynam ryaser CHull na npoexTHpoBaxue KaMeHHBIX M apMOKaMeH-
HBIX KOHCTPYKUHH,

ONPERENREHHE HATPY30K
HA ®YHIOAMEHTbLI OT I'GPM30HTAJIbHDBIX
BEPOPMALIMM OCHOBAHUMA

7.19. Topusontanbunte zedopManyy oOyCROBAHBAIOT CAEAYIOWNE
HArpY3KH Ha 3arny6/eHHbld B rPYHT JenToyHnli QYHAAMEHT KeCTKOH
KOHCTPYKUHUU!

CHJB! TPEHHMS CABHIaIOUErocss IPYHTA IO HOJOMIBE pacCyuThiBae-
Morc QyHAaMEeHT2 W (YHNaMEHTOB NPHMHIKAIOIHX CTEH;

HOpMaJbpHhle RaBJEHHS CABHralolerocsi rpyHra Ha OoKopble 10-
BepxHocTH $YHRAMEHTOB;

cuabl TPEHHH IPYHTa NO GOKOBHIM NOBepXEOCTAM QyHIamMenTa.

7.20. CymmapHEie Harpy3Ku, BbI3BaHHKe TOPHIOHTANbHHME je-
dopmanuamn rpyura, oumpeiensniorea no dopmyse

N= (Ng4Na.g+Ns+-Ng), (154)

rae Ny ¥ Ng g — COOTBETCTBEHHO HArpySKH, BLI3BARHHE CHJIAMH
TPeHMA CABHrRIOWErocsd IPYHTa B HPOAOJBLHOM HanpasleguH Lo Nojoul-
Be paccumThiBaemoro ¢ynjamenta N, ¥ no nojourse QYHRAIMCHTOB,
NPRMHKAIOMEX K pacueTacMy H Neperalonuxcs Ad pacyeTHbiii dyHza-
MeHT Ny p; Ng — Harpysku, bBbi3biBaeMue CHAAME TPEHHSA TPYHTA,
o GoxoBWIM NOBEPXHOCTAM KOHTaKTa paccusTthipaemero dymaamenta
¢ rpyaToMm; Ny — Harpysxi, BbI3BaBHHIE HODMaAbHHIM JaBreHHeM
CABHIRIOWEIOCH PPYHTA Ha QYHAZMEHTH!, NPAMBIKAIOUIHE K DACILTHOMY,
7.21. Harpyska N, no nojowse JeHTOUHLIX GYHAAMEHTOB B HAa-
npasJedMH HX #pojonibHeli oCH ompejensiercs no gopmyse

[—x I (1+t71
—~— —Mln -~
1+Ux

Ny (x)=Q . (156)
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28b (80—81‘) .

rpe Q = ——17-5—5-—-—, (156)
YR 5 — (157)
(14 po) (1 —wx po)
- Qy
U= 2btyp ’ (158)
Tap=Potgo+c; (159)

In b — niofyannHa ¥ NONYWHPHHA PACCYHTHIBAEMOTO JIEHTOUHOTO (yH-
AaMeHTa,

X — paccTOfiHHE OT OCH OTCeKa [0 CeYeHUN, B KOTOPOM ollpenens-
eTcsl YCHJIHE;

&) — pacueTHafA BEeJHUYWHA OTHOCHTEJNbHON rOpH3oOHTaNbHON Jedop-
Malu{ 'PYHTa OCHOBaHMS (pacTAMXKEHHS! HJIH CHATHA) no MapKuwejijep-
CKOMY pacuety;

€x — cobcrBeHHBE gedopMalMH KOHCTPYKUHA ¢yHAaMeHTOB (fO-
SICOB} noj Bo3nelicTBHEM BO3HUKAOUIMX B HHUX HanpsxkKenu#, npuuu-
MawTcs B 30He pacTaxXeru#l ey = 1 . 1073, B 3oHe ckKaTHa &g = 0;
Ey u py — mopynn pedopMauuu u Koshpuumenr [lyaccona rpyura;

v, P — KOHCTaHTH FpyHTa, onpepeasembie no tabn. 14;

@, ¢ — YroJ BHyTPEHHEro TPeHHS H clen/ieHHe (MapaMeTp JHHelHo-
CTU) rpyHTA;

w;, @, — OGeapasMepHbie xo3hHLHEeHTH, onpelesseMsie Mo
Tabn. 12;

P, — cpennee HopMaTHBHOe YJAeJbHOE JAaBNEeHMe TNOX MNOLOWBOH
paccunThiBaemoro QyHzameHTta, Mlla,

7.22, Harpyska, BbI3BaHHAA CHJIAMH TPEHHS MO NOAOLIBAM NpPH-
MBIKAIOMKUX CTEH, onpegeasercs no ¢opmyane

VC".‘! xI rni lm

" VlPC:G. xi Fui Iy

, (160)

N'r-ni'—"

T {np) {

rie Cep. yj — KOIpHUHEHT »KECTKOCTH OCHOBAHHS NPHMBIKAIOUCTD
YHAAMEHTa NpH CABWre TPYyHTa, onpexesstetcs H3 Bupaxenus (56);
mi — FMAoWaZb  MOJOWEBL  i-F0  NpHMBIKAloWero (QyHAaMeHTa;
Wz, Wy ~ KOIDOHUMEHTH, 3aBHCHILKE OT COOTHOLIEHHS CTOPOH HO-

mowser dyHxaMmenTa i/ (b — cropona nogcisu <¢yHAAMEHTA B HANpae-

JIeHHH TOPH3OHTAJLHOTO CABHIKEHHS rpPYHTA) INpHHEMaercs 1o

Tabn. 12;

I § — pacueTHOE OTHOCHTe/InHOE NepeMelieHne rpyHTa nold {-M npuMbi-
kaoliuM PyHIaAMEHTOM;

tni = (80— 8g) X3, (161)
Naop); — BeanunHa npegesibuHOfl CHAB TPEHUA OT CABHralolerocs
rpysta no nogowse dyspaMenta, onpegensnercs fio dopMyae
N-r(np)i:F[!i (Po;tqu"C)'- (162)
P,; — cpeaHee HopMaTHBHOE YyJjelbHOe AaBJeHHE [04 NOAOIUBOM
i-ro QyuzameHnTa;

X; — paccTORHUE OT OCH OTCEKa 10 MPOAOJbHOA OCH paceMaTpi-
BaeMofi mpuMmbikawLell creHsl.
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Mpuwseuar ne INpumukaoumnit Gyngament nepefaer Ha Kams
Abfi npojonbHMA ¢YyHAAMEHT NONOBHHY Harpyska.

7.23. Harpyaka Ng,, ; B ilo6oM cevensin ¥ NpoAoibHOro ¢pynaamen-

Ta OT CWJ TpeHHs NOA NPUMHKAIOUKMU CTEHAMH OnpefenfteTcs u3 BHl-
paxeHus

n
N',’n l=lzl Non 4. (163)

7.24. Harpysxn, phi3biBaeMHe CuJaMH TPEHHS TpyHTa mo GoxoBoll
NoBepXHOCTH KOHTaKTa paccYHThIBaeMoro ¢yHgamenta ompenensiorcs
U3 ycaosuii mpejenbHOTO CABHTra

he
o ) =( 5 tggu-+ ) =), (164

rae h — Beanunna sarayGnenus ynsamenra; ecaiu pyHaamerT, 3arayG-
JIEH B 'PYHT Ha 0AMHAKOBYIO BeJIHUnHY A, To dopmyaa (164) aMeet MHO-
®ATens 2; ec/X BEINTHHH 3arayGieHHR pasHme, To BenmuHHH Ng(r)
BRIYHCASIOTCS JIs KaxAo#k GOKOBOM MOBepXHOCTH M 3aTEM CYMMHPpYIOT-
CHl; Y3 — IJIOTHOCTb TPYHTa 3aCHIIKH K MOMEHTY NoApaGOTKR 3faHud;
@3, C3 — yroa BHYTPEHHEro TpPeHHs H YAeJbHOe CHelIeHMe TpYHTa K
MOMEHTY moapaGoTKH 3NaHHA, RPHHHMalotTca no Ttaba. 15.

7.25. Harpy3ks, Bbi3niBaeMbleé HOPMAaNbHEIM faBJeHHEeM CABHTalo-
Werocs rpyHTa Ha QpyHaaMeHTH, NDHMLIKAIONHE K PACUeTHOMY, onpeae-
asiotea no dopmyde

N
Ny = —52‘—;"i (V1F4BAL; —1), (165)
B._,.MEP_E“. s (166)
a Ny (mpyi

rae h;, a; — 3arnyGienne dyHJaMeHTa CO CTOPOHL HaJBHraloOWeErocH
Ha Hero rpysTa M AnKHa ¢yupamenta; Fy; — naomaan, GokoBoH mo-
pepXHorTH i-ro pyHaaMeHTa, BocnpuHuMalouiefi 60koBoe faBaeHue; Ep —
npuBefieHHbl MoAyab GokoBoM jgedopMamuM TpyHTa, onpefeseMullt
no ¢opmyae (65):

7.26. Ny(nyp) i — npedesibHas Beauuuna GoKosoro AaeJeHus oF
cABHTaolWerocd FPYHTa BLHIYHCASETCA INo ¢opmyae

s fy ° 4 o
Ny (np)i=Fm[ : tg2(45 +-2—°)+2c3 te (45 + —g’l)] (167)
INpuuem npu

Aly > Ogp 4, (168)
rae Aly= I n,mgex;; (169)

N (1+42p)?
anpi:' n(np)_ - (170)

40, VF.ni pE;

BeMHuMHa GOKOBOTO HaBJEHMHR onpejexsietcs no dopmyae (167).
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Hpumevwanune Ilpu ycr- m,
polictee (pyHjgameHTOB Bpacnop co
CTeHKaMu KoTJoBaHa (u3nyeckue 0,8
XapaKTeDUCTHKH TPYHTZ Y, ¢ #H @
CJIEAYeT NPUHMMATb A TPYHTa He- 07
HapyweHHOH cTpyKTYpHl. [Ipr stom '
dsi = 0.2 M.

Ecau B npoekte npou3sBoicTBa 06
pabGoT no ycTpo#cTBY (DYHAAMEHTOB
HeT cllelMaJbHbIX OTOBOPOK, TO B 05
pacyeTax pa3Mep Na3yX 3acChilKH
JlonycKaeTcss MNpPHHUMAThL paBHbIM 04
0,5 Mozum HADYXHBIX dYyHIaMeH- 10 20 30 40 50 i, M
0B 1 0,2 M 419 BHYTpPEHHHUX.

7.27. Crenn nonagna (pynna- Puc. 97. T'padux wospduuHeH-
MeHTHHE CTeHB) AOJKHH ZONOAHW- T4 YCAOBUE DPAaGOTH m, y4uThi-
TEJABHO TMPOBEPATbCA Ha OokoBoe  BAIOWIErO  HEROJNHOe  pA3BHTHC
HOpMaJibHOe JaBJeHWe rpydTa ¥ Ha  CHJ TPEHHA MO UIBY CKOJbIKEHHA
BHEUEHTPEHHOE CXaTHe ¢ YyueToM
BEPTHKAJbHEIX HAarpy3acok. [Ipiu STOM CTEHY MOXHO paccMaTpHBaTh KakK
npocryo 6ajky, ollopaMu A KOTOpofl ABANIOTCA: BHU3Y MKede3obe-
TOHHBI QYyHAAMEHTHLIA MOAC U BBEPXY LOKOJBHLIA MOAC HJU MEPEKPH -
THe Haj mnoxsajoM. Takas npoBepka JoJiXKHA 0GA3aTENLHO BHINOJ-
HATLCS AAS1 HADYMHEIX CTeH NpH Bo3jedcTBUM ZedopMauuil cxkaTud.

7.28. Tlpu ycTpoficTBe liBa CKOJMbXEHUS HUMKe NAAHUPOBOYHOM OT-
MeTxHu (HanpHMep, Haj QyHXaMeHTHLIMU MOLYWKAMH) KOHCTPYKUMY bYH-
AaMeHTOB HM¥e 1Ba pabGoTaIOT MO NOJAATAHBOA cXeMe, a Bhille — MO
HecTKo# (KOMOMHMPOBAHHAS KOHCTPYKTHBHAaf cxeMa (YyHAaMEHTOB):
NIpY 3TOM HArpysKH OT CABHTAOWUX CHJ MO OGOKOBLIM NOBEPXHOCTAM H
OT HOPDMAJIBHOFO JABJEHHS TPYHTa YUYHTHBAIOTCA II0 KecTKoil cxeme
#a BLICOTE OT NJIAHHPOBOYHLIX OTMETOK (HJH NoJia moABaJja) KO OTMETKH
1IBAa CKOJbKEHHS,

7.29, CyMMapHEIe NIPOAOAbHEIE HATDY3KU PACTAMKEHUS HJH CHKATUS,

BLI3PAHHbIE CHJIAMH TPEHUs N0 WIBY CKOJBIKEHHS NpH cABure dyura-
MeHTa, onpefeasiorcs no dopmyne

N™ == (NT4NT ), (7

rae N7 — narpyska, Bbi3BaHHA®l CHJaMM TPeHHS MO UIBY CKOJbKe-

Hus npH caBure (QYHAaMeHTOB BAOJAb NOsica PacCUHUTHIBAEMOH CTeHB!|
n

N3] o — Harpyska, Bbl3BaHHaf CH/aMM TPeHHA npu casure QyH-

JaMEHTOB MO WBY CKOJbMEHUSN MOA NPUMHIKAIOIMHMY CTeHAMH M Repe-
Jaiomascsa Ha Kesne306eTOHHBIA NOAC NOJA PpAacCUHUTHIBaeMoil cTeHoi.

Harpysaka N,Er' B JI06OM ceyeHHH X onpepeaseTcs no GopMyse
Nz (5)=my Pof (l—x), (172)

rae [ — Ko3(ppHUMEHT TPeHHA NO WBY CKOJAbLMKEHUS, NPHHUMaeMnidl 1o
Taba. 23;

m; — xospdbunueHT ycnoBuit paGoThl, YYHTHBAOIUA HeNOJNHOE pa3BH-
THE CHJB TPEHHA MO IUBY CKOJbMeHWs, MNpPHHAMAaeTcAd No Trpaduky
prc. 97 B 3aBuCHMOCTH OT NJIUHHL OTCEKa,
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Tabanna 23

Pacxoz Kosdduunenr
MaTepras 3aU0NHCHMSA IBaA CKOJbXKEHAS uare;}ngna. TpeHus
Krfm

S

Jpa cnos nepramuna c¢ npocsofikoii:

MosoToro rpadurta 0,25 0,2
WMN2HON CAIOAK 1 0,3
HHEPTHOH THAH 1 0,4

Harpysaka N;‘n B JI060OM CeuYeHHWH X pacCMaTpHMBAaeMoOro nosica ot

CABUra (QYHAAMEHTOBR NMOA NPUMLIKAIOIMMH ¢TeHaMW onpenensercs Mo
dopmyae

n
Nig=miln 3 1 (173)
i=]

rae m; — KosdpuuHeHT YychaoBHil paGoOTH, YUMTHBAOWHKUA HernoaHoe
pPasBHTHE CHAK! TPEHHS NO WBY CKOJbXEHUS, NPHHIMaeMB il no Taba, 24,
B 32aBUCHMOCTH OT KOJHUUYECTBa ﬂpHMblKalOlllPIX CTE€H Ha YUacTKe,;

Tabauna 24

Koauyectno Kosbdunnenr K oanvecrso Kosddunuenr
YUHTLIBACMbIX ycaosrit paGotht YUUTHIBACMBIX ycnoBui paGorw
CTeN Ra YSaCTKe m’ cTeH Ha yuacTke m’
(1 —"x) ‘ (1—=x) '
1 1 4 0.6
2 0,85 5 0,5
3 0,7 4] 0,4

g — AnKMHa CTeHL, NpHMbLIKAOWAS K PaccUMTHBeMod; { . ; — MaK-

CHMaJZIbHAf CHJIAa TPEHHs MO WBY CKOJbMKEHAA nox i-f npuMnikawoweh
cTeHol, NPHJIOKeHHas NepeHAMKYJASPHO NOSACY M olpejesisieMas Mo
dopmyne

Ig_m.-:fPoi; (174)

n — YUCJIO MPUMBIKAIOWMHX CTEH Ha yyacTKe [—x; Py; — BepTuxanbHas
HOPMaTHBHAsg Harpyska B ypoBHe UIBAa CKOJbXKEHUA Noj i-# NpuMhIKalo-

wef creHofl; [ — KoaQdPuUMEHT TPEHHS MO WBY CKOJbIMEHHs, NPHHU-
MaeMbit no Ta6a, 23.

ONPEAEJEHHUE NPUBEAEHHBIX
XECTKOCTHbBIX XAPAKTEPUCTUK 3JAHUSA

7.30. )KecTkocTHhie XapaKTePHCTHKH 34aHMA ¢ INOMEPEUHLIMH H
NPOROABLHBIMH HECYWHMH CTeHAMH, B KOTOPHX NaHeNu NepeKprITH pas-
MepoM Ha KOMHATy ONUPAIOTCH MO BCeMY KOHTYPY WA TPEM CTOpPOHaM
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U CBA3aHLI MeXAY coGofl pacueTHLIMU CBA3AME, ONPefedAIOTeS ANA 34a+
HUS B IIeJIOM, CHHTasl, YTO OCAAKH NPOAOJBLHEIX CTEH B KamJAOM mone-
PEYHOM CeYeHHH OLMHAKOBHI.

7.31. B 3panusx c npoxo/bHBIMA HeCYIUMH CTeHAMH pacyeT Kam-
Jiofl CTeHb! MPOM3BOAHTCA OTHEJHLHO, COOTBETCTBEHHO ONPEXeNUSIIOTCA U
HKECTKOCTHbIe XapaKTePHCTHKHU.

7.32. JKecTkocTHEI® XapaKTePHCTHKH 3JaHUS (CTEHH) onpejensror-
¢f C yueToM HajseMHoM u noxseMHofi (pyHAaMeHTHO-NOABANLHOI) Ya-
crei.

Ecan ¢dyHaaMeHTHO-NOABaJbLHAS YaCTh XKECTKO COeZMHEHA CO CTe-
HaM{ Hajx3eMHON YaCTH, TO NPU OMPEefesIEHHH MECTKOCTHHX XapaKTepH-
CTHK OHM pacCMaTPUBAIOTCH KaK €RWHOe Iesoe.

Ecan dynaaMenTHO-nOABaNbHAS YacTh NpejcTaBasier coboii KecT-
KYI0 KOHCTPYKHHIO, OTACJECHHYIO OT HauaeMﬁoﬁ YacTy WBOM CKOJlb}Ke-
HUA, MEeCTKOCTHDLIE XAPAKTEPUCTHKH BCEro 3JaHN# HJAU CTEeHLI ONpeje-
JIAIOTCA KaK CyMMa KeCTKOCTHBIX XapaKTepPpHCTHK Ha)Z(SEMHOl?l n non-
semHO#t uyacTed 3xaHHA.

Ecan nazsemnas vyactb 3gadusl (CTeHH) mpeictaBisieT coboll mo-
JATJIUBYIO KOHCTPYKILKIO, OTACAEHHYIO OT NHOL3€MHOHR YaCTH IIBOM CKOJb+
KeHUHA, TO OPU ONpPeAeNeHHMH MeCTKOCTHBIX XapaKTepPHCTHK OHA B pacs
4eT HE NpHHHMaeTcs.

7.83, lpm BRIUHCIGHHH KECTKOCTHRIX XapaKTepHCTHK SJeMeHTOB
aganug (nmaneseit, nepeMniuex, KeJe306eTOHHHIX MOACOB, Y3/J0BHX CO-
eAUHeHUH M T. Il.) HEOGXOAUMO YUMTHIBATh MOJ3YyuecTh GeToHA (RAAaAKH)
NpH AJIMTENbHOM XeHCTBHM HarpyskH, TpeilHHOOOGpa30BaHHe H IIOXAT-
JIMBOCTb CTBIKOBHIX COEAMHeHUIt,

Ipu gnutensnoM AefiCTBUH HATDY3KU JONMYCKAaeTCHd CHUIMKEHHE MKeCT-
KOCTH CXaThlX M H3rufaeMblX 3/jeMeHTOB (DK OTCYTCTBMM B HHX Tpe-
[IHH) myTeM YMeHbIUeHHA HayajbHbLIX MOAYJeH ynpyrocTdH MaTepuata
.naHeseHd (KJaRKH) B COOTBETCTBHY C PeKOMeHRAIIHIME COOTBETCTBYIOIN X
HOPMATHBHBIX JOKYMEHTOB,

Hsrubuas mectkocTh B asemenToB KOHCTpYKuUMiT (mepeMuiyex,
NPOCTEHKOB, ILOKOJAA), B KOTOPHIX BO3MOXHO TpemMHOOOpa3oBaHue,
onpenensercd N0 PeKOMEHAAUKSM B COOTBETCTBHH ¢ TPeCOBaHUAMH rJa-
86! CHull no npoeKTHpoBaHHIO GETOHHLIX H KeJIE306eTOHHBIX KOHCTPYK-
OBt ¥ JPYyruX HOPMaTHBHLIX ROKYMEHTOB B 3aBHCHMOCTH OT MaTepHaJja
CTEHLI; 4 C y4€TOM JJIHTENLHOTO ReACTBHA HarpyakH—I0 PEKOMEHAAU AM
pasgena 8 Hacrosmero Pyxosogctea.

JKecTKOCTb PACTAHYTBIX 3JEMEHTOB ONpPEeeJNsleTCs € YUeTOM MoJa3Yy-
uecTH GeToHa NPH AMHTeNLHOM RefiICTBHH HATPY3KH, TpeulHHooOpasoBa-
HHA U NMOJAaTJAHBOCTH CTHIKOBHIX COeJUHEHHN mo ykasawuam n., 7.40.

ONPENENEHUE CABHIOBOM )XECTKOCTH

7.34. lpusemennasn capurosas xecrkocTs (GF) KopoGKH 3AaHUS B
L&JIOM BbIYHCHAAETCA KAK CyMMa MPUBEACHHBLIX CHBHIOBBIX KeCTKOCTei
HapYXHHX H BHYTPDEHHHX CTeH.

ITpuBeseHHEE CHBATOBLIE KECTKOCTH CTEH ONpPEASNTIOTCH KaK co-
NpOTHBJIECHHE CAHHHTHOMY NepeKocy YYacTKOB, PaBHBIX MOJOBHHe pac-
YeTHOR JNMHBI 3JaHMA.

7.35. Tlpubesennan capuropas xecTkocts (GF) BuyTpeHnreit mpo-
RoabHoRk crenn! (puc. 98), ocnabaeHHONl BepTUKANBHBIMY PAAAMHA  ABep-
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a) ! 2 l‘q ; o 8 g
. Fi psd npoemol 126,46, 126,46,
< k-ti smaw
N &
t"'- i-i amax b
=] o
< 7-& amaxt
&
BT R i Fidy R
Z

Puc. 98. Cxema BHyTpeHHeH NPOAOJLHON CTEHH

a — pa3BepTKa CTeHb!; 6 — ceuyeHne 1-1; g — ceyenne 2-2; 2 — cevenHue 3-3; d —
ceuenne 4-4; I — ocs CHMMETPUH; 2 — NOKOAb, 3 — (ByHAAMEHT

HEIX NPOEMOB KMPNHYHbLIX, GJOYHBIX, MaHeJbHBIX 3AaHUM, BHIYHCASETCH
no dopmyJe

g
g 1—2 ly
l Z I n 1

= '

[GFlen f=1 [GF]y Gpy Fer
rae € — YUCAO YYacTKoB. ocaabJlieHHLIX npoeMaMH, Ha MOJOBHHe pac-
YeTHOH NMNMHE! 3JaHus; | — [OJOBMHA DACYeTHON AJIMHB 3AaHMA; [; —
WHPHHA NPOeMOB f-ro BepTHKaJbLHOrO pPsAja ABEPHBIX MPOEMOB B Haj-
3eMHOH YacTH cTelbl; Fg, — NMPHBEJEHHAs NJOIaAb BEPTHKaNbHOTO Ce-
YeH}sA CNJCIIHOTO YYAaCTKa CTeHH (NPHBEAEHHAs K MOAYJIO CABHra Ma-
TepHasia Haj3eMHo# yacTu cTeHhl); Gpy — MOAYJb CABHra MaTtepuaJsa
Haj3emHoR uactu crennt; [GFly — npuBenennas CABHIroOBas JXeCTKOCTh
f-ro yuacTka cTeHn!, ocsab/ieHHOro NpoeMaMi TOJbKO B HajJ3eMHON ua-
CTH, onpeaensetrcsa no dQopmydae

(175)

1284
[GF]j=_l?—4]- Gy Fy. (176)

B cayuvae Hannuns npoema wHpUHOH /ny TakXKe W B LOKOJAbHOH 9a-
c¢tH f-ro yyacTka cTenn BTOpoe caaraemoe ¢opmMmyar (176) npuHumaer-
Cf DPaBHLIM

12Byy Iy

Lif

B ¢opmynax (176) u (177) By, By — n3arubuas xecTKOCTb Hepe-
MblYeK COOTBETCTBEHHO B HaJ3eMHOR ¥ LOKOJAbHOMR yacTaAXx creHn; Gy,
Fy — coOTBeTCTBEHHO MOAYJb CABHTa M NJOWAAb NIONEPEYHOro CEYEHH S
LHOKONIBROH YacTH CTEHH.

B cnyuae nnarpopmenHoro ¢Thika nauesel nepekpulTMii K M3ru6-
HO# XeCTKOCTH nepembiuek By ciexyer no6apsaTh H3rHOHYIO XKeCTKOCTb
NPUMHIKAIOINK X YUacTKOB nepekpuiTaf. lnpuny npuseralomux yua-
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CTKOB NepekphITHil AonycKaeTcs NMPHHHMATb paBHON WECTH TOJALLHHAM
nepexpbiTHi {C KaxXA0H CTOPOHBI).

7.36, TlpuBenenHas cABHIOBAaA MeCTKOCTb HApYXHOH NMPOAoJbHOl
CTeHbl naHeabHoro s3ganug (puc. 99) onpegenserca no dpopmyne

(=, (178)
rgl [GFL'

rae { — YUCNO BEPTHKANbHLIX CTONOUOB nNaHesell Ha NONOBHHE pacueTe
HOM A/MHLL 8AaHuA; d, — HWHPHHA MaHesaefi 7-TO BEPTHKAJIBHOIO CTO/G.
ua (paccTosiHHe MeXJYy BepTHKaAbHLIMH cThikaMu); [GF], — npusepen-
Haa CABUTOBAA KECTKOCTb r-ro croalua naHeseil, pabHas

R
e
[GFr= 3 — 2= +[GFly, (179)

=t
k — xonuuectBo 3ITaxeil; h — Buicota 3Taxa; {GFly — npusegenHan
CABHUTOBAaA KECTKOCTh WOKOABHOH HacTH CTeHbl, onpeAendAeMas Io

dopmyne

[GFly= (180)

a2 ’
Gg F. T 128
oo oo
rae By w, Fyn - COOTBETCTBEeHHO H3rHOHA® MKECTKOCTb M MJoOWajb
MONEPEYHOTo CEUSHHS IOKOABHOH HacTH CTeHbl; 1)jr — XKEeCTKOCTHas
XapaKTepHCTHKA NaHeJH j-ro 3Tarka r-ro BepTHKaJbHOro crToadbua,
Ana rayxux (6e3 npoema) naneneit (puc. 100)

'rh-;l:Gad;n, (181)

rae 0 — cyMMapHas TOJMHA HECYUMX C/I0eB CTEHOBOH naHesaH,
XapaKTepHCTHKY TMox ANA NaHe el ¢ OKOHHbLIMH NpoeMaMu Aomnyc-
KaeTcsl ofipefe/isiTb KaK JAJMR pPaMHBIX KOHCTPYKUHH.
Jns nanenefi c OKOHHBLIM NPOSMOM NPH COEJHHEHHH MaHesiell Mexay
coGoit Tonbko B yraax (cm. puc. 100, a)

._L (182)
= hpn '

rpe a==igm?+ iy (1 —m)?4-2ic (1 —3m--3m?);
dictiag

ms=

6ict-in-is
d d h
ip== p; iy = p; ic=_p‘-
Bn Blt B¢

[Ons 6ankoHHofi nauenu ¢ ABepHbiMu npoemamu (cM. puc. 100, a)
m=0,8;, n=0,25ig+0,5i.
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Puc. 99. Cxema mapyXHOH NponoILEON CTCHH

Q — pasBepTRa cTeHu; 6 — pacyeTHasm c¢XxeMa; ! — 0Och cumMerpun  {(CoBnazaer
C i*M WEBOM); 2 — HOKONL; 3 ~ dyHsaMenT
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Pue. 100. Cxema COenMHEHHS MaHesned K ONpeJeAEHHIO MCCTKOCTHOR
XapaxTePUCTHKH NaHesn NpH Nepexoce

a — CoeAnHeHue nNaHedell TONbLKG B Yyraax; 6 — COGAWHeHHE MNaHencii B BEpTU-
KaJbHBEIX CThIKaX PaccpPeAOTOUEHHBIMU CBR3AMH

B atux dopmynax hp — paccrosnue MEXAY OCAMH HaAOKOHHOH W
TIOJOKOHHON NepeMulyek; dp — PACCTOIHUE MEKAY OCSAMHM N{OCTEHKOB;
By, By, B¢ — COOTBeTCTBEHHO H3TMGHBLIE KECTKOCTH BEPXHEH U HUXKHeH
nepeMel9ek ¥ NPOCTEHKOB MaHeqH.

[Mpu onupauun nepekpriTHil HAa HAPYMHbIE CTEHE K UArB6HOM XecT-
KOCTH BepXHeid RepembiYkh caeayeT AoBaBafATL U3rHOHYI0 KECTKOCTH
TNPHMLIKAIOUIEr0 YUacTKa NepekpuiTHil wnpuHofi, paBHOR weCcTR TORMMH-
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HaM MepeKpuTH, ecsIU NOCICAHAE COBAUHEHD! MEXAY COGOM pacHeTHHIMH
KecTKOoCTHbIMU cBA3AmMu. Ilpu oTcyTcTBMM mMecTKMX cBfi3ell mepexpb-
THS B pacueT He NpPUHUMAIOTCH.

Ilpu HanMuYKU paccPeROTOYEHHHIX CBA3el CABMUra MeXAy Nepexphi-
THAMH ¥ BepXHel nmepeMbIYKOA AONYCKaeTes paccMaTpuBaTh HX Kak pa-
GoTalouiue CoBMECTHO.

Ona naneneli ¢ OKOHHBEIM NPOEMOM IIPH COEAMHEHMH MX MEXAY €0-
60ft B BepTHKANBHBIX CTHIK2X C PACCPEAOTOSEHHLIM 110 BHICOTE 32aMOHOMH-
yeHHbMH cBa3amu (cM. puc. 100, 6)

12 d \2
(Y 83
TNox P (dp) (183)
~ . =2 —o (4 \ -
rae R=igm +iﬂ(|-m)+4ic( ) (1 =3m+3m2);
D
—(d \
_ bie (;:) +iu
m== 1 d a '
12:’.:(—) iyt in
dp
. dp - dp = hp
{p= H = ' f="= .
°=B.' ™" B, °T B,

Oas 6anxonnoit nmawenyn ¢ AsepHuiM mpoemoM (cM. puc. 100, 6)

- - —fd \2
m=095; n = 0125"1! +ic (_) .
dp

B stux dgopmynax .B.c — u3rub6Haf KECTKOCTb ceYeHHK s, oOpa3oBaH-
HOro MPOCTEHKAMH CMeXHLIX NaHeaed; d — WHpuHa nanenent (paccros-
HHEe MeXAY BEePTHKAJbHbIMH CTHIKAMH). 5

JKecTKOCTHYI0 XapaKTepUCTHKY CMapeHHOH naHesaW pOMyCKaeTcs
onpesessiTh KaX CYMMY MECTKOCTHbIX XapaKTepHCTHK, OnpeneeHHbIX
OTAENLHO AJSl KaXKAOH M3 COCTaBJAAIOUUX €€ NaHeNeH.

7.37. CaBurosas KecTKOCTb HapYyXHOH CTeHB KHDPMHYHBIX K Kpyn-
HOGNOYHBIX 37aHKi onpeaensiercs no Qopmysne

!
t dr
g‘ [GF),
rae | — noayanuua 3gauus; § — KOJMUYECTBO WIaros no OCAM MPOCTEH-

KoB; d, — war no ocsM npocrenkos; [GFl, — caBurosan xecTkocTb B
npesenax ofHoro ara;

[GFlg= (184)

R
(GFl,= Y [GFln+1GFlu. (185)
=1
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rae [GFljn — npHBeseHHas. CABUIOBAS JKECTKOCTh NONEPEYHOTO ceve-
Huga nofca j-ro 3taxa, onpejpensiemast no dopmyne

1
i d.ds '
Gjn an lszn
rae Gjn, Fjn, Bjn — coOoTBeTCTBEHHO MOAYJAb CABHTa, NJOIMaAb
nonepeyHoro ceuenus W n3ruGHas IKeCTKOCTb mNosca; dyf — WHPHHA
okoHHoro mpoeMa; [GFl; — npuBeleHHas CABHroBas KECTKOCTb LO-

KoaibHOR ((pyHHaMeHTHO#) 4HacTH CTeHH, onpejeaseMas no ¢opMmynae
(180).

[GFljp = (186)

ONPEAEJNEHUWE U3ruBHOH )XECTKOCTH

IMpuBeneHHyl0 U3rHOGHYIO JKECTKOCTb 3JaHHSA NPH OTHOWEHHH Bbl-
cotol H 3naHus K ero aaune L _{Z_ > 0,75 ponyckaercs NPHHKHMATb

6ecKOHeuHO GoJbIUOI.
7.38. Ilpupenennan n3rnbHas XXeCTKOCTb KOPOOKH 31aHHA (CTEHHI)

npu —g- < 0,75 onpeneasercs ¢ y4eToM COBMECTHON paGOThl NPOROJb:

HBIX CTeH (BKJIOYAas NOA3eMHYIO 4acTh) U nepexpuiTHd {puc. 101).

B cocTtaB pacyeTHOro ceueHus BBOASATCH: B PaCTAHYTOM 30He —
CKBO3Hble apMaTYpHbie Nosca NPOJONLHBEIX CTEH B NepeKpLITHH, KOTOpLIe
YCJAOBHO COCPELOTOYMBAIOTCA B YPOBHE TEPEKPLITHA; B CKaTol 3oHe —
HajnpoeMHbIe H NOJANMPOEMHbLIE YYAaCTKH NPOAGJABHLIX CTEH M NEPEKphITHA.

IMaowany cevenus paGouedl nMpoaosbHON apMaTyphl PacTAHYTHIX R
CHATHIX NEepeKpBHITHH YYHTHIBAIOTCA Ha yY4acTKaX, MPUMBIKZIOHIHX K pac-
yeTHEIM cB3siM. HIupuHa 3THX yuacTKOB npHHUMaeTcst paBHOR TpeMm
TOJMILHHAM TepeKPbITHS.

7.39. IlpuseseHHasn H3ruGHasi KecTKOCTb KOPOGKH 3MaHHA (HJAH
OTAe/LHON CTeHHB) NPH pacyeTe Ha H3rM6 (NpH KpPHBH3HE 3eMHONW no-
BepXHOCTH) pacuyeTHas cxema {puc. 102), onpexesnsercss ne dopmye

m k

m . R
(= 3 1Blu+08 3 1k X, U= qig)
J

Flie M — KOJIMYeCTBO NPOAOJBHbLIX CTEH B NONEPEUHOM CEYEHHH KOPOOKM
3RaHKMA; Y; — pacCTOAHHE OT UEHTPa TAMECTH LOKOMbHON 4acTH 3Aa-
HHA J0 BepXHel IDaHH NepeKpHITHA j-ro 3Taxa; Y, — paccTosiHhe OT
UEHTPA THXKECTH HOKOJBbHOH YacTH 3AaHMA (KM HHXKHEro pacyeTHOro
nosca NpH OTCYTCTBHH LOKOJSA) A0 YCJOBHOH HeHTpasbHOH OCH BepTH-
KaJIbHOTO CeuYeHHS 3JaHMA (MM CTeHH), onpelensemoe no dopmyne

k
2 Y,
ek
=1
Yo= ! , (188)

k

Ny 1
[EFlni + ' —

%1 L

Ms

=

i

]
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rae — npuBeieHHBA NOJATAM- , 4 ¢
noc'rbprjxoacog j-ro 9TaXa, BKAIouas ! } !
dyunaMenTHyI0 4acTb, ONPEACAACT- Mﬁ L oAaAnd I M
ca no dopmyane & \ #; "
py= ——l“—"-f"Xj (189) wvvv‘il
[EF]; ) \MMNL -
rae [EF); — xecTKOCTh BCeX mos- ol b S
coB (nepexpuiTufi M HPOROABLHEIX £7 4
CTeH) j-ro 3Ta)<a monepeyHoro ceve- 4“:
HUs Beeli KOPOOKK WAN NPOIOABHOM = = 1 4
CTeHh!, YCJAOBHO pacrnojaraeMbix M VL AaAAAAAAH ! M,
npH pacuyeTe B ypOBHE NEPEKDPRITHS \ M ]
HaA j-M sTasoM; j; — Xapakrepu- (¥ 0 \—’V\NVV::L Y
CTHKA, YuHTHBalOWAN OTKJOHEHHE 'ﬁw
OT 3aKOHa IJIOCKHX CEYEHHM npu \ / Sl
usrube cTeHbl, ONpeAesaseMas no \ ¥
GopMyne S
= Yi H
dep 1GFlj en Puc. 102. PacgeTHele CXeMHl 3Aa-
2] HHi
+ N \ (190) a — npu pacyete Ha HA3ruG; 6 — npW
dr‘p [Gi'lj up pacueTe Ha U3ru6G C PpacTAKeHHeM

dcp=—l — ycpeaHEHHOE PACCTOSIHME MEXAY BEPTHKANBHbIMU CThIKaMH
t

naueneii Hapyxuoix crted; [GFlj nep(np) — APHBeAEHHBIE CIBHTOBLIE
3KeCTKoCTH JeBodl M NpaBol (0T paccMaTpUBaeMOro r-ro ce€4yenus) ua-

cTell KOpoOKM 3jaHNA, onpelensemnie no dopmynam:

r
[GF)j aen=[GF); ep +2 Zl Nyis
i=

(191)

s
|GF1jnp=[GFIp+2 27 Wi
t=r-1

n
L
rae [GFIY ep(up) 2'.%:]}; ~~ NpHBeJeHHAs TOPM3OHTaJbHast CRBUIO-

Baf KECTKOCTb COOTBETCTBEHHO BHYTPCHHUX H HADYXHLIX HPOAOJABLHBIX
CTEH, pacrnoJIoXeHHbIX cJjieBa (cnpaaa) OT paccMaTpyuBaeMmoro r7-ro ce-

vehnsn [GF)}epnpy» ONPerensieMas no QopmyJe

lGF]?lJ‘IEB (ap) = GZF (192)

rae I Fpep(up) — CYMMapHasi RJOWAJAb TOPHIOHTAJALHOIQ CEYEHHH
(B yporHe NPOEMOB) Y4YacTKOB BHYTPEHHHX NPQAOJbHLIX CTEH, pacno-
JIOMEHHBIX CaeBa (CnpaBa) OT PacCMaTPHBAEMOrO 7-To CeYeHHUA.
IMpn pacuere oTnenbHoli crennt gopmyan (191) npuobGperaor Bua:
NpH pacyeTe HAPYKHQOH CTeHSI

nes (P)s

r s
[GFlinen= ) Mjii [6Fljup= 3 (193)
i=1 i=r1
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NpH pacyeTe BHYTPEHHEH CTeHL!
[GF]f Jies (np) = [GF]]nl:leg (I'IP)' (194)

m
B dopmyaax (187) u (188) X [E Fly; — ®ecTKOCTb NMOA3EMHOMH YacTH
i=1

3RaHUY B LENIOM NPKM PACTAMEHHH MJH CIKATHH, PaBHAst cymme npuse-
AEHHbIX JKeCTKOCTe! MOA3eMHbIX YacTeH HAPYIKHBIX ¥ BHYTPEHHHX npo-
m

JONLHBIX CTER W onpexessieMas no anasorun ¢ [EF)i 2y [Blyi—uaru6-
=l

Haf XeCTKOCTbh NOJ3eMHOH uacTH 3JaHMs, paBHaf CyMMe NpHBEACHHBIX
H3rdOHbIX XKecTKocTed NOA3eMHBIX HacTedl HapyXKHBIX M BHYTPEHHUX
CTEH NpH pacyeTe 34aHUA B UEJOM, KaXAad U3 KOTOPHIX onpelennercs
no gopmyne

1
[31[,: 1 o , (195)

+
By.6 d"p' uhlzl.c

rae By, — u3ruGHas XecTKOCTb LOKOJS, onpejessieMas no gopwmyne
By.¢ = 0.85E4/y 6e3 yueTa BO3MOMHOrO TpelmuHOOOPa3oBaHHA B Tese
HOKO/NbHOR NaHesu; dep y — YCPEAHEHHOE DacCTOAHHE MeXAY BepTH-
KaJbHLIMH CThiKAMH LOKOALHBX NaHened; Ay ¢ — PacCTosHHE MeXAY
aPMATYDHBIMH NOACAMH, PACMOJOKEHHBIMU Yy BepXHelt M HuMHell rpa-
Helt MoA3eMHOM YacTH 3JaHMA; A — NOAATIMBOCTH CTHIKOBOIO COEAH-
HeRHA LOKOALHLIX naHesel, onpedenfieMas IKCNePHMEHTAJbHLIM NyTeM
B 33BHCHMOCTH OT KOHCTPYKTUBHOIO pelIeHUS CTHIKA; AN HEKOTOPHIX
THNOB CTHIKOBBIX COeAMHeHHMH A npu pacTAXeHHn Ap npuseiena B Taba,
25; npu OTCYTCTBHHM 3KCHEPUMEHTAJNbHLIX AAHHLIX RONYCKAeTCS NMPUHH-
Mate A =0

7.40. )KecTkocTs apMHPOBAHHOIO 3INEMEHTa MPH DPACTANKEHHH C
y4yeToM TpelHHOO6GpPa30BaHust M NMOAATAUBOCTH CTHIKOBLIX COEAMHEHHH
onpejeasierca no QopmyJae

[EF)p= Y , (196)
P 4
dcp Eqy "’ai
riae Ap — NMOJATAMBOCTb CTLIKOBOTO COeAMHeHHS; VY — Kodpdullienr,
yuuThBAalOWHI paGoTy pacTaHyToro 6eToHa Ha Y9YacTKax MeXAay Tpe-
IUHAMU; AJSA KeJe300eTOHHLIX PacTAHYTHX 3JeMEeHTOB ¢ y4YeToM MJIH-
TeNLHOTO AeHCTBHA HACPY3KHM NPYU OfpPEACHEHHH KECTKOCTHRIX Xapakre-
pPUCTHK 3flanus kod(duuneHT P JonyckaeTcs NpHUHHUMaTh paBHuM 0,7,
JKecTKocTh apMHpOBaHHOTO 2JieMeHTa NPH CXMATUH oNpegesaercH

no dopmyJae

|[EFlc=Eg Fsj+EaFa;, (197)

rae Fg j — nuottaib 6eToHHOrO CEMEHUS PACCMATPHBAEMOro 3JEeMeHTa;
Fa ;j — cymMMapHas njomajs apMaTypbl B 3JeMeHTe.

Ipy pacuerte XUPNUYHBIX 3AAHUH C KeJse300eTOHHLIMH MNMOsicaMy
B CTaiMK A0 06pa3oBaHusl TPEIMH YUHMTHIBaeTcss coBMecTHas pabora
KAaaku B nosice (Kak KoMnJjaekcHoO#l KOHCTpykuuu). B stom cayuae B
dopumyne (196) smectro EyF, ; npunuMaetrca EyFy j+ EaFa j 600/R,,
rae E; — monyab pedopmauuu kaaaku, onpenensembtit mo CHull na
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Tab6auya 25

IpefeabHo AONYCTHMBIG PACTATHBAIOULYEe YCHJAHS B CBA3AX
3aMOHOJNIHYEHHLIX CTHIKOB MEeXAY naHenAMH dacagnofi
HapYKHOR CTEHH! H KOO(HNHEHTH NOAATIAUBOCTH

2 {Ha onHY CBf35) NPH WIMPHHe PACKDHLITHS OLHeH
. TPeluHbl B CTHIKaX
®
XapaktepucrTara £ Mapka Getona 1 sam l 0.3 um
W KOHCTPYKTHBHAs cXeMa CThIKa by naHeau
23
S : KoschdHIHeHT npenenbHo kosddbuumenr npeneisHo
E 5 noaaTAuBOCTH AONYCTHMEIE NMoAaTINBOCTH, AONYCTHMEBIC
- 3 1072 {/MITa-n| Venaus, kH {072 {/Mfla.u| ycuaus, xH
- Kt
I | 3amoHoaHueHHBle cCTHIKM co| 12 M 200 u Brme 4 25 1,7 18
CBapKOf BHIMYCKOB 12 M 150 u nuxe 45 22 19 16
10 M 200 u Bue 5 20 2 15
10 M 150 » Huxe 5 18 23 13
Il 3aMoHOMYeHHble cTHKH c| 12 M 200 m BHIUE 5 20 23 13
coeluHeHHeM meTJeBRIX BH-| 12 M 150 u auxe 5.5 18 2,5 12
NyCcKoB HenpuBapeHHumu | 10 M 200 u Benue 6 16 2,7 11
cKOOKaMu 10 M 150 u HHXKe 6,5 15 3 11

Mpuvenanus: 1, Ipy nnoTHOM NpPHMLIKAHHM OTrHGOB CKOG K NET/IEBHIM

BHNycKaM MpelelbHOe ROMYCTHMOE

yCrJiHe Ha OAHY CBR3b nopbiuaercs Ha 10%, a ko3¢ dHUHEHT NMOAATAH BOCTH YMEHbINACTCH Ha 10% no cpasHeHHIO ¢ Xa-
— PaKTEPUCTHXaMH CThIKOB THma Il
© 2, a5 3aMOHONHMYHBAHAA NpHMEHseTcs TAXeanl Geron Mapky M 200,



NPOGKTHPOBaHHE KAMEHHLIX M 8PMOKAMEHHBIX KOHCTPYKUMEH, Fg; —
NJOUa b KMPIITYHOTO CEYeHHH PacCMaTPHBAEMOTO 3MeMEHTA.

7.41. Tipusepennasn HSTHGHAA IKECTKOCTb 3AaHMSI APH pacuere
Ha u3rul ¢ pacTAXKeHHeM ¥ Ha H3rub CO CXKATHEM NpPH COBMECTHOM Jeit-
CTBHH BePTHKaJbHBIX H FOPH3OHTAAbHBIX AedopMauuil (pacueTHyio cXe-
My cM. pHc. 102) onpegeaserca mo gopmyae

k
5 1 .
[El})= Z — (yj— Yo)®. (198)
i=1 i
TAE fo — PACCTOSIHHE OT HU32 HOKOJNDbHOH YaCTH 3JaHUS (HAH HHIKHEro
pacueTHOro nosica NpH OTCYTCTBHH LOKOAN) A0 YCJIOBHOH HeHTpaJbHON

OCH BEPTHKAJILHOTO CEeYEeHHS 3JaHHA.
Paccrosuue yy onpegensercs no dopmyne

k
Y
=1 P
=1
Yo= i—,'e""'—"'_ (199)
v |
=1 1

Fae yj — paccrosiHHe OT HH3a HOKOJBHOH HacTH 3RaHHA 10 BepXHEil
rpaHu MepekpHTHS j-ro ITaxa.

IlpuBepenHas noaaTaHBOCTh NOACOD j-TO 3Ta)<a ONpejensieTcA RO
dopmyne (189). XKectkoctw nosicos [EFl; npu pacuere na u3ru6 c pac-
TAXeHueM onpegeaserca no gopmyse (196), a npu pacdere Ha H3TKO
co cxkarHem no dopmynae (197).

7.42. B cayuae xorja KapyxHble NPOROJbHBE CTEHB HMEIOT ABYX-
PAARYIO NOSCHYIO paspe3ky, HAONYCKaeTcs YYHThBaTh IIpH olpejene-
HHH KeCTKOCTHHIX XapaKTepHCTHK 3KaHHA nosica, oGpa3oBaHHbE Nane-
JIAMH, COEAHMCHHMMH MeXAY coB60M pacyeTHbIMM CBA3SIMH,

CaBuroBas XecTKOCTh HADYIKHON CTeHb OOpejessieTcs no-QgopMyae

k

[GFly = 2 [GFim-+IGFly, (200)
i=1

tae |GFljn — nprbeienHas caBHrOBas ecTKOCTb MONEPEYHOrO cewe-
HMA Tonca j-ro 3Taxa onpenenserca no gopmyne (180) Tak Xe, Kak B
{GFly.
Visrubras MecTKoCTb BCero ajaHnu onpejensiercss no QGopmysam
k

(187) nau (198) ¢ poGapaenHeM caaraemoro 2 [B1;, npencramsasnowero

¢oB08 CyMMY NpuBelieHHBIX W3rRbHHE KecTKocTel noscoB, xamiaas M3
KoTophX onpenensercs ne ¢opmynae (195). Onnospemenno ¢ STHM NpH
Buiyucaerun pj B opmynax (191) u (193) caepyer npunumats nj; = 0,
a 8 |EF]; naomaxp ceyeHRS NOACOB HAPYKHHIX CTEH HE YUHTHIBATh,
Ipu Hanuuny GankoHHBIX npoeMoB (0oJiee OROrO Ha KaXAYyIlO CTe-
Hy ceKunH 3RaHuA) COGCTBEHHYIO CABRICBYIO M H3rROHYK KECTKOCTh
HOACOB NPH NOJCYETE JKECTKOCTHMLIX XAPAKTePUCTHK 3AaHMA MOXKHO He
YauTHBaTe (NpaHHMATL MX PABRLIMH MYXIO).
© 7.43. Xectroctubie XAapPaKTepHCTRKM 3Jlannil, y KOTOPHIX OTCYTCT-
ByeT CN/iolHAS BHYTPEHHAS NPOJOJNbHAN CTEHA M MMEIOTCSH TOABKO OT-
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AeNbHble, He CBA3aHHBE APYD C APYroM yYacTKH CTeHbl (Hanpuwmep, B
MeCTaxX PAcCHO/ONKEHHUS JNECTHHUYHLIX KJETOK), olipefensioTca JJA 34a-
HHS B LEJIOM {10 NPpHBEJEHHbIM PEKOMeHaLU AM, ecay cobalofaloTes KoH-
CTPYKTHBHBEIE YCJOBHS, yKasanuwme B n. 7.30.

Tlpu atom [GFlgy u [GF !‘?*jm, [GF]?I:m- onpejienigeMLi€ COOTBETCT-
BeHHo no ¢opmynam (175) m (192), npuHUMAOTCA PaBHLIMH HYJIO.

7.44. JKecTkOCTHHIE XapaKTepPHCTHKHM 3jaHuil Tofo Xe TWna, uro
onucans B N, 7.31, HO ¢ HecyuuMu (HaBecHbLIMH H T. 1) NaHeNSIMY Haj-
BeMHOM YaCTH HAPYKHHIX NPOAO/ABHLIX CTEH ONpeiedAIOTCH ANAA 3XaAHHA
B nenom. Ipu stom [GFly npunumaerca pasnoit [GFly, a ny;; B dop-
myse (191) u (193) npuHHMaeTcs pasHOH HyJo.

Npumeuwanmue [Ipy 3TOM COOTBETCTBYIOMHM KOHCTpPYHMpoO-
BaHHeM CTHIKOB HeoOXOAHMO HCKJIOYHThL H3 paGoTH MaHeNH HajA3eMHOM
YaCTH HAPYXKHBIX NPOJOJbHBIX CTEH.

7.45. TlpuBegeHHas M3rubuasi JKeCTKOCTb KMPNHYHBIX H KpYIHO-
G6nounbix snanuik onpejesnserca Takxke no dopmynam (187)—(199).
Tpn aroM B Gopuyne (189) npu swmuncnewun [EF]; B cocras pacuer-
HOTO CeYeHHs BBOAHTCA: B KHPMHYHBIX 3AAKHAX — CKBO3HasA apMaTypa
WeNe300eTOHHEIX MOACOB; B KPYNHOGNOUHBIX 3RaHHAX — CKBO3HAA ap-
MaTypa nepeMLIYHLIX OJIOKOB,

B ¢opmyaax (191), (193) m; caABuroBas MKeCcTKOCTb NPOCTEHKa
oJiHoro croJsbua onpejenserca no dQopmyae

3ch ’c,-

'l]]',. = y?_ 1

(201)

rae Eg, — pacueTHeli MOAYJb Yynpyroctd Marepuaa MNpPOCTEHKOB
CTeHbl KaMEHHLIX 3aaHHil; [, , — MOMEHT HHePUHH CTeH, 00pPa3oBLIBAIO-
IHX TNPOCTEHKH.

XapakTepuCTHKY %; B Cly4Yae OJMHAKOBHX NPOCTEHKOB, Kpome
dopmyar (190), MoxkHO onpezesiATh Tak:kKe no ¢opMyse

2= ¥ . (202)

r
n’]jr'(l_ _s‘)dcp

rae s — obluee YHCJIO CTOEK CTeHbl 3JaHHA, f — YHCJAO CTOEK Ao G6aM-
Xafiliero Topua paccMaTPHBAEMOro ceyeHHs; dgp — paccTOSHHE MeX-
AY OCSAMH NpPOCTEHKOB.

ONPENEJNEHHE OBOBIMEHHBIX YCHJIHA
B 3NAHHAX HA UCKPUBJEHHOM OCHOBAHHH

7.46. Beauyuun ocagox W (E), nporuGa 3pauus ¥ (E), ornopa
rpynra P (E), usrnGaomero momenta M (§) u nonepeunoit caan Q (E)
p GeckapKacHBIX SAaHWAX paccMaTpHuBaeMbiXx Mo GaJousofi pacueTHoH
cXeMe C HCTOJb30BAHHEM JHHeHHO-yNpyroit cHcTeMbl OCHOBaHHS, NpH
pacueTe B obuleM caydae Ha COBMECTHOe BO3/leiCTBHE KPHBH3HLI H TIo-

7 3ax. 9389 193



g LETLIGF]

e —a-XE

7<—<——r—"‘"’
Iy
o ¥ ® 1 L
—»xzt W
(E7116F] : 4
¢ N
gw :
Puc., 103, PacuetHas cxema K Puc.. 104. PacuetrHas c¢xeMa K
pacueTy 37aHdA Ha KPHBH3NY pacMCeTyY 3MaHHA Ha KacaTeJibs

OCHOBaAHHUA

Hble Harpysxn

puloHTanbHEX Aedopmaunit (puc. 103; 104) onpenensiorcs no gopmy-

JlaM:

W (E) =Wy ()4 W, (E) ]
Y ®)=Yx ) +Y, (E):
P (&) =Py (£)+P, (E);
M (E) =M, (E) + M, (E);
Q (8)=0Qx (})+Q, ().

(203)

rae Wy (5); Yy (8); Py (E) My (E) n Qi (B) — Bestnunnb 0606LIEHHbIX
nepeMelieHu M ycmmu NpH pacueTe Ha BO3JefiCTBHE BEPTHKANbHBIX
Aedopmannil ocHOBaHNS KDPUBH3HE, onpefensiorcs no Gopmynam:

194

Wu(&)—[l:h( — )]‘"'XT‘
Vi) =Wi®) & §o-1;

Py ®)=Wx () C;

1
MpE)= F —l_é— [1—E? (2—E%)] unygl%;

i
Qu®)== ry [E—E®] unxqt,

ci (] 1
rae v= o=l ——
A 2Rq = " 18, 11A—
A=t/ =< 2
=1 —_— =1 .
EL ¥=1—0, 162r2;
C X
r= — E=—,
9GF' 5=

)

(204)

(205)




El — npuBenennas u3ruGuan xectkocts; GF — npueejennas CABHro-
Bas }ECTKOCThb: § — NPHBEAEHHasa MOTOHHAN Harpyska Ha 6ajiKy; X —
paccrofiine OT OCH CHMMETPHH OTCEKa N0 PaccCMaTPHBAaeMOro CEYEHHS;
C — Ko>puuMeHT HKecTKOCTH ocHOBaHHA (cpexuuit), onpenesseMbifi
no raase CHull I1-8-78, npua. 2, n. 7, [ — noayanuua 3ganus.
We (8 Y (B Py (B): M (§): Q,(E) — Beanununl oBOGIUIEHHBIX
nepeMmellenuét ¥ ycuanit npu pacuete Ha BO3AENCTBUE FOPU3OHTANbHBIX
JedopManuii ocHOBaHMA, onpejensioTcs no ¢opMynam:

v, @) q " 1 §2) 12NY

e ¢ 3 cu

12NY
Y (B)=W, (&) + 2 —az—":

Pg (g) =Wg (E) c;
M (B) = £ [I —E (@2 —EDINYom xs

AN
R Y

1
14-10,70—¢ "'

N Xs

} (206)

n3=l_

N — paBuoseficTByOlan KacaTeJAbHBIX Harpy3oK OT TOpPU3OH-
TaMbHbIX JedopManui ocHOBAHWS, ONpeAe/AETCA PacyeToM MO HacTOfl-
IUeMY PYKOBOACTBY;

Y, — paccTosiHne OT HH3a LOKOJABHON uacTu 3gauust (WAH QyHAa-
MeHTa) A0 YCJOBHOH HeHTpa/sibHOW OCH BePTHKAJBHOLO CEYEHHUS.

Mpumeuanune B dopmynax 3uak wax yeprtoli mpuHHMaeTcs
NpH pacueTe 34aHWA Ha BLINYKJAOCTb NPH TOPUSCHTAJNBLHBIX AedopMa-
UUAX PACTHIKEHUA; MOJL YePTOH — Ha BOTHYTOCTb MPH TOPU3OHTANbHLIX
nedbopMauUUAX CHKATHA,

7.47. OGoGiueHHbe YCUAUR U NepeMeieHUA C Y4eToM HelHHefHOoR
3aBUCUMOCTH OCafOK OT AaBJeHHN B GeCKapKacHHX 3JaHMUAX paccMma-
TpuBaeMbIX no GasnouHoft pacueTHO# cxeMe OMpPefeNAIOTCA € HCMO/b3O-
BAHHEM CPEeIHUX BeJIUUMH ABYX KO3(D(DUIUHEHTOB XKeCTKOCTH OCHOBAHHS,
uacadu3HpyeMoro OuauHeAHOW jguarpammolt, gefcTBYIOWMX B 30HAX
¢ YMeHbleHHbIM (pasrpyamowWwnM) U yBeNUUeHHWM (Zorpyska) AasJe-
nueM noa noxowrso#t pynnamenta Cy # Cp gn. Kospduumenrsr xecr-
koctu ocHoBanua Cy M Cy pn NPHHMMAIOTCSA NOCTOSHHMIMYU HA yyacT-
Kax JOTPY3KH M Pasrpy3Ku W ONPEAEAAIOTCA ¢ YYeTOM peKoMeHpalu i
nn. 9—I11 npua. 2 CHull II-8-78,

Fpannupt 3on, rae AeficTBYOT KO3pdHIHEHTH Cy u Cy yp NPH-
HHMAIOTCA MO NMePBOMY NPHOJUIKEHH!O U ONIPENeNiAIOTCA U3 YC/IOBUSA pa-
BEHCTBA HYJIO SMIOP NPHUpalleHHs PeaKTHBHOTO OTHOPAa HA STHX ywacT-
Kax jpas abconioTHO mecTkoit Ganku. Beapasmepnas koopauuata rpa-

HHUL 30H HarpyKeHus M Pasrpy3ku t=% onpegensieTcss U3 3aBUCH-

MOCTH
| — 362 428
= — 207
o of (207)
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wau no rpagpmky puc. 105,
rae l; — abcuucca rpaHuubl 30H AOTPY3KM M Pasrpy3ku.

7.48. Benuuunwm ocagox Wy, (E), nporuba 3manua Yy (E), or-
nopa rpyuta Pyy (§), maruGaiomero Momenta Myy (§) n nomepeunoi
cuabl Quy () B GecxapkacHBIX 3JaHHUSIX, pacCMaTPHUBAEMbIX No 6akoy-
#HOM pacueTHoM cXeMe ¢ MCIOJIb30BaHMEM HeJHHEAHO-yHpYrofi cHcTeMH
OCHOBaHMN NMPH pacyeTe Ha COBMECTHOE BO3AeHCTBME KPHBH3HH M FO-

pu3oHTasbHEIX Aedopmanuit (puc. 106—107), onpenenserca no dop-
MyJaM:

Wan €)= Wy €) + Wy, €);

Yun (B)= Yu.rm &)+ Ye HA (&)

Pyun (B)=Px.ua () +Pg 45 (8): (208)
Myq () =My uq (€) Mg 4, (B);

Qua ) =Qu.ux €)+ Qg HA ®,

rae Wyun (8); Yxoun (B); Pxoua (8); My.ua €); Qu.un (E) — menn-
YYHL OGOOIIEHHLIX NepeMelleHUi M YCHJAHRN TPH pacdeTe Ma BosaeHcT-
BHE BepTHKaJbHHX JepopMauuil oCHOBaHHS (KPHBH3HH) ONpeneNsioTCs
no dopmyaam:

W na (8) = [1 & (2 — £} Via %a %

Y wn (8) =Wy (B) & E2V —g-;
Py na (B)=Wx. ua (§) C; (209)
M. un (8= £~ (1 — B (2— 8] VAng g 9%

1
Qx.na )= 3 [E— E1 Vg %e 90,

1 1
14-3A—dy-14-1"

rie n,=1—

3 ¢ 1
7= —;-l (- m)(l— ? t)-{—tm([-—- T)+ T m (1—12);
m=1—18 (2—1F);
A=3t8aP [1 —a~1 (12—1)%); (210)
ce Cy

—— o s
=1 =

2Rq "’ c’
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t=t’/ll

08

\"F\L

05

gr 02 03 04 05 06 07 08 09, Cum
Ly
Puc. 105, I'padHK 3aBHCHMOCTH ¢ OT O

[EI)IGF]

iry'w

Puc. 106. PacuerHast cxeMa Kk pacyeTy 3jaHMfi Ha KPHBH3HY OCHOBaHHA
C YYeTOM HeJHHefHOH 3aBHCHMOCTH OCAfOK OT AaBJICHHA

¢ &

] H

nw

Puc. 107. Pacuernas cxema Kk pacdyery smanisi Ha FOPH3OHTa/bHHE Kd-
CaTe/bHHIC HATPY3KH C YYETOM HejHHekHOH 32BHCHMOCTH OCajoK OT
LaBJIeHHA 3aaHuA
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Puc. 108. HomorpaMma K02(hQUIUHEHTOB Mg, K.

We,lm (E)v YE.HJ‘[ (E)v Pa.H.ﬂ (E): MS.HJI (g)‘ QE.HJ] (g) — Beautinna
0606IleHHBIX Nepememienuii ¥ ycHARi npu pacueTe Ha Bo3jeiCTBHE ro-
PH30HTAABHBIX RedopManuil OCHOBAHHUA:

q R 12NY
Ws ua (B) == —C~ + (£ —E?) '_E.F_o' Ne ua Xas

Pe Ha (E):‘Ve Ha (€) C;
12NY
nm@=mm®i¥—ﬁ%: @11)
Me an (B)= =% [1—E (2—E%)] NY o Mg yp Xes

4NY
Qe RA (E): + [E—'EE] 1 : ns HA K
1
rre N=1— 110, 7A—8 A1 (212)

7.49. Koapduunentol A; M5 %g: Ne.ua MOTYT OuTL onpeeneHE!

B 3aBHCHMOCTH OT Ko3(dunHenToB &, P, A. 7 N0 HOMOrpaMMam puc. 108,
109.
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uHeHTa g 24

Puc. 109. HoMorpamma xospdu- A I
A=1

I
RN
l

4

\.
~N
S
—
N

Puc. 110. Homorpamma aas on- 02
peaeneHus Ge3pa3MepHBIX BeJiH-

4YHH MOMeHTOB M 0 |

768 05 04 02

=05 o
A=l \ *

N o/

< 016 S
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Puc. 111, HomorpaMma ans onpeaenenus 6eapasMepHEIX BEJHUYMH N0-
flepeyHblXx cua Q

o o
18
R
18
\"’*)"J‘\\‘Jﬁaf
<> 14
ds)
= \\\\\ 12
% \\ ¢l
Ea\\~~\~§§ 1
o
48
~ 46
— 44
V24 2 16 12 08 04 1 12 14 16 18W,

Puc. 112, Homorpamma pas onpenesenus GeapasMepHHX BeJHYHH OCa-
20Kk W npH BEINYKJOCTH 3eMHOM NOBEpXHOCTH
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Puc. 113. HoMorpamMma aas on-
peiaenenus 6e3pasMEpPHBIX BeJiH-
YHH ©CafOK npH BOFHYTOCTH gy
3eMHO! NMOBEPXHOCTH ' \ 5
22 -
3
%
2
18 ™
S )
AN
16 l\ \
N\
1.4 f\‘q? \\
7Y S B N AN
£=06 \;:Q
A=y }
] o] ' 7
=29 o1
ro e e o N I
Elz/- //// Vﬂ)/llo‘b 7,///
=1 A ) / /
L XN/ /
L /Z a4
)o 7, /
)‘M 02 L% 1 Ve s W22

J 24 2 16 12 08 04 @ 63 65 07 09 W,

7.50. OGoGwennnte ycuaus M (E) w Q (E), a Taxxe ocagku W (§)
npH pacuere Ha BO3fleficTBHE BepTHKANbHLIX H TOpPH3GHTaAbHLIX Aedop-
Mauufi ocHOBaHHA ANS AuHefiHO-yaApyrofi cucTeMbl MOTYT 6biTh Onpese-
JIeHB ¢ NOMOLLbLIO HoMorpamm (puc. 110—113) no dopmynam:

Vo=@

ME) =M ¢) q2; (@13)

QB =T ® qt,

rae W (E); M (E); Q (E) — GespasmepHbie BeIHYHHH OCAJO0K, H3rH62I0-
WHX MOMEHTOB M NONEPeYHHX CHJA B JioGoM ceueHuH GajlKH OT BepTH-
KaJbHBIX JHGO FOPH3OHTANbHHX Redopmamuii OCHOBAHNA, onpefesse-
MBle o HOMorpammam puc, 110—113 B 3aBHCHMOCTH OT NapaMeTpoB
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\ Puc. 114, Tpadux kosddpuuucy-

\ Ta a

TN

S
08
Puc. 115. Tpapux ana onpese-
AeHust Mp max
05 7 15 2 25y A
et rels 42 105 0
—
=3 N / / /
A=h \\\‘ /
- =
A=6 :::\» //

LN
N
(S
N
ES

5 1 8 6 6 8 1010 my

V, A, r, KOTOpble BLIYHCASIOTCA: MPU pacueTe Ha BepTHKaAbHbie gedop-
MalUH OCHOBaHHA

ce 4 / [ C
Ve=—— A=l —_— r=I :
2Rq 4 {EJ] 2 {GF] @14)
NpH pacyeTe Ha TOPHU3OHTA/AbHLE AeOPMALMH OCHOBAHUR
12N, | 3 |
B g2 " P g }

rae a onpeaeaserca no rpapuxy (puc. 114)

ONPEAENEHHWE OBOBLW EHHbLIX YCUJIUNA
B 3JAHUAX HA CTYNEHYATO OCEIJAIOINEM OCHOBAHUHU

7.51. Tlpu pacdere 3gaHu®t Ha cTynmeHYaTo® ocejalue OCHOBAaHUS
¢ yueTOoM KOHeuHOH M3ruGHoit kecTKOCTH npu A > 2 oGoGuieHHble Mak-
cuManbHble M3THGAIOUWIME MOMEHTH M TIOMepeqHble CHABI C YYeTOM NpH-
seseHHbX WecTkoctet EJ u GF onpepensiorest no ¢gopMyaam:
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A=01 \ g /
A=2 \\\
13 \\ 03 // /

) -

~ /
A= = 02 // /)
g RN /
N\
12 10 8 6 4 2 01 42 03 044

Puc. 116. I'paduk ana onpenc- Tr \
JCHHHA Q_h max 09

\
04 \
03
0 N
or
Puc. 117. T'paduk naas onpepe- 7
L N T R 33

OT BO3ZeHCTBHSA YCTYHA NpH HEU3BECTHOM €ro NOJOKEHHH B OCHQ-
BAHUH B3AaHH:

Mp, max=Mn, max 95, ]

_ (215)
Qn, max =CQh, max 9!, J
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Puc. 118. Homorpamma ana onpejesesns Geapa3MepHBIX BCJAHYHH H3CH-
6aioWHX MOMEHTOB ME B 3aBHCHMOCTH OT NapamerpoB fi, A, r. ¥Ycryn
B ceyeHun £=0,1

rae M Bmax, Qn max — 0e3pasMepHLle BeJHYMHBI, HAXOJATCA MO rpa-
duxam puc. 115—116 B 3aBHCHMOCTH OT Ge3pa3MepHbLIX MapameTpos

B, A, r;ﬁ:ﬂ, A, r — onpesensiorcs no dopmynam (214);

0T FOpPH3OHTabHBIX AedopManuit ocHoBaHms:

Mg max=NYo Nir %r; l
Ny,

(216)
Qa'mx':s’q'l l TII‘XI'* I

raie N — paBHozeiicTBY0OLAA CABHFAIOWIHX YCHJAMH € MOJOBHHL OT-
CeKa; Y, — pacCTOsiHHe NJIOCKOCTH AeHCTBHA KacaTeJbHOH HArpyskKn
L0 ycaoBHON HefiTpanwHO# ocH; Mp — OGespasMepHulil mapamerp, olnpe-
AeasieMblit o puc. 117 B 3aBucHMOCTH OT A (cM. (214); yp — Gespasmep-
HBIH napaMmeTp, onpeaensembit no dopmyne

ce
8GF *

gr=1—0,162

an H3BECTHOM IOJIOXKCHHH YyCTyna B OCHOBaHHH 3JaHHA, €CAH

npHUBeJeHHas BbICOTA yCTyna A << 2, BeJIMMMHBI M3THOAOWHX MOMEHTOB
B 10 cevenusix 6aJKH M MAKCHMAJbHBIX NIONEPEUHBIX CHJ NPH 3afaHHOIl
koopaunate ycryna E onpepensiorcs mno Qopmynaam:

M =M qi3;
R l @I7)
Qty max= Qgy max 90 l
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Puc. 119. Homorpamma aja onpejenenns 623pasMepHBIX BeJHUHH H3-

rHGaloIWHX MOMeHToB My B 3aBHCHMOCTH OT NlapaMeTpoB f, A, r. YCTyQ
g
B ceuyeHHH E=0,2

w0 - 8507 |e=p47
05

:;,5// 40 /;// z::
7

’ P 23
// oy

— 47
ﬁ/ﬁ/‘" 09

Puc. 120. HoMmorpamma ans onpelencHus 6e3pasMepHEIX BeJHYHH H3-
ruGaomux MoMentoB M, B sapHcHMOCTH OT mapamerpos B, A, r. Ycryn
B ceuenny E=0,3
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Pue, 121. HoMorpaMma paas onpeacneHus O6e3pasMEpPHBIX BeNHYHH H3-
ru6alomHx MOMEHTOB M’E B 3aBHCHMOCTH OT MapaMmeTpoB f, A, r. Yeryn
B ceucHuu E==0,4

A=1 i’ r=15 /1085 0,
k=04
N A
; ,
4 ‘\Q 10 /////
/ 0,2
0,6
§\\ ; /’zééié
=L

Puc, 122. HoMorpamMma aas onpeicjexusi 6e3pasMeplbix BEAHUHH H3-
rubaoIux MOMEHTOB ME B 33aBHCHMOCTH OT MapaMCTpoB f, A, r. YCTyn
B ceucHun E=0,6
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Puc. 123. HomorpaMma aAns onpepeneuns Ge3pasMepHHX BEJNHYMH H3-

rHOaI0IHAX MOMEHTOB ME

B ceueHnu E=0,7

<1 m:m; r=15 / /w / ; Z l;='025
2\ 20 // / ,/// 4 ”
\ 15 / //// P
5\ \\ ) // // // g »
N\
N e —— "
1

]

B 3aBHCHMOCTH OT napaMeTpoR 7, A, r. Yeryn

Puc. 124, HomorpamMMa AJjs onpeieieHusi Ge3pasMepHHIX BeJHYHH Ha-
rROAOIHX MOMEHTOB ME B 3aBHCHMOCTH OT NMapamerpoB A, A, r. Yeryn
B ceveHny £=0,8
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Puc. 125, HomorpaMma jnls ONDeAENEHHS O6e3Pa3MepHBIX BCJHYHH H3-
ruGaioiux MOMCHTOB M, B 3aBHCHMOCTH OT mapaMeTpoB i, A, r. Yeryn
B ceqedHHn £=09

// 23"
V%
Z

(&1)
—"N

1
N

/
==
N

N

M 7

/
/

7
N

b1 0 1 2 3 4 § 6§10

Pnc. 126. Fpadux 3apHCHMOCTH @max OT A, + A yCTynma B CedeHHH
Ey=0,6
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Puc, 127. Tpadpnk 3aBHCHMOCTH Qmox 0T A, + ANS yCTYNA B CeUYeHHH
Ey=07

2YA=1 L6 L9 4

| \\ w7

\ A 7
\ // ) 8%
\ 1/
Wl 1/1/

\
N7
W

7T 0 T 2 8 % 5 6 1B 0

[

Pue. 128, T'padux 3anncumocm§ Qmax OT A, r AR ycTyna B ceueHusu
y=0,8
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Puc. 129, I'padux 38BHCUMOCTH Qumaz OT A, r AN yCTYyNa B CedeHHH
EY=009

TA€E ﬁg—-ﬁeapasmepuan Be/HYHHA, onpenensercs no pHc. 118—

125 B cevennn & = 0,1; 0,2, ...; 0,9; 'ngy max — 6€3pasMepHas BeauUM-

Ha, onpejaenserca no puc. 126—129 ang Mectonosoxewus ycTyna B
cevenun §, = 0,6; 0,7; 0,8; 0,9.

NPUMEPDB!I PACHETA

MNMpumep 1. Jlom aeBsTHITAXKHHI KpynHoGaounmii. PaccunrteiBaer-
Cs OAHA MPOJAONBHAA CTEHAa HAa COBMECTHOe BO3jeficCTBMe yCTyna M ro-
pu3oHTanbHbIX pedopMamnit. McxonHne AanHbie: AJHHA OTceka ! =
= 36,8 M; akTuBHasn Harpy3ka ¢ =51,1.10* H/M; papnozneficTeyiomas
FopH30OHTaNbHOM XacaTeabHol Harpyskn Ny, = 1214 xH; norounnit xo-
sphuumeHT XKecTKocTH ocHoBanus Cep= 1176-10* H/M3; npusepennme
KecTKocTH 3aanua EJ =8,345-109 I'la.m%, GF =16,7-10%, ITa-m?; pac-
CTOsIHNE N0 HelATpaJabHOM ock y, = 1,64 M; pacuerHas BmicoTa ycTyna
hp = 0,08 M; paccMaTPuBaIOTCs JABa NOJNOXKEHHNA YCTYNa B OCHOBaHMM
3aanna Ha pacctosHHM 7,4 ¥ 25,8 M, a TakXe HeH3BECTHOE HoOJOKeHHE
yeryna,

Briuncanem Ge3pasMepHble NapaMeTphi:

_ Chy  10%-1176.0,08

— = = ,84;
h="4 5f,1.10% l

76-10%
r=1 —-9-—:36,8 178 1 =1,09;
8.16,7-108

8GF
s /T s /1176100

A=l ———=236,8 ————=35.
T l/ 4.8,345.10°
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Mmax W Qmay OT BO3AGHACTBUA yCTyNa npu h<2 onpeaeasemM no
rpapukam puc. 118—129;

npu §,=0,4
Mp, max =Mpigx 912==0,005.51.1.104.36,82=346-104 H.v;
Qh, max=Qmax 91 =0,033-51,1.10%.36,8==62-10% H
npu Ey=10,7;
My, max= —0,004-51,1-10%-36,82 = —277-10°H -m;
Qh. maxr=0,0155.51,1.10%.36,8=29.10¢ H.

OnpegensieM MakcuMaJbHble 0606LIEHHBIE YCHIHA OT MOPH3OHTAML-
HhIX fgedopMauuit OCHOBAHUSA:

Ey=0,4; p=0,41;
N, =No {[1—(0,5—p)?] [2—(0,5—n)?]) =121,4-10%.0,98 =
=119.-10*H,
Onpesesnnem KodPhuuuexT 1,:
1 1
== 10,74 A1 " 10,7

©625.0,028

%= (1—0,667p% )= (1—0,112-1,19)=0,86;
M m,,3;=N“y(, Ne Yr=119-10%.1,54.0,38.0,86 =59,9.10* H-m;

=0, 38:

T 2 Nnyo
Ql‘. max=2,66 -h— [2'—' (Ey“' Ey)— Ey] M4l ~ N Ars
1,54.0,38.0,86
Qr, max=2,66:1,84-0,08-119.108 === = 22,6- 101 H,

Mpu gy=0,7, w=0,534;

|
Np=Il— =0,17;

10,7
t+ 625.0,0813

o= (1—0,0667p2 r?) = (I —0,667.0,285.1,19)=0,77;
My, max=No Yo e Yo =121,4-10%1,54.0,17.0,77 =24,6.10 H-u;
121,4-1,54.0,17-0,77

=2,664-1,84-0,12 10*=4,8-10¢H,
Qr, max 4 0.534%.36.8 0

CosMmecTHOe BO3ZefiCTBME YyCTYNAa M FOpH3OHTANbHBIX AedopMaiui
ocHoBauuf npu &y = 0,4:

Mmax= (346 4-59,9) 10*=405,9-10% H.u;
Qmax=(62-22,6) 104 =84,6-10*H;

211



npn Ey=0,7:
Mumax=(—277+24,6) 10*= — 252,410 H.m;

Qmax=1(29-+4,8) 102 =233,8-10*H.

Hpamep 2. Tlo HcXopHbiM JaHELIM npuMepa | ANd BLICOTH YCTYna
0,12 M npu HeH3BECTHOM MOJOXKEHHH YCTYNAa ONPERENUTh NPH NOMOUH
rpabukos Ha puc. 110 u 111 My, ., 4 Qnq, OT BO3AEHCTBHA YCTYNA.

Onpenensem KosdduuuenTh 7{, A, 1
A= 1176-0,12/51,1 = 2,76; A =5; r = 1,09.

Io rpadukam onpenenseM Mpyqy H Qmax
Mmax = 0,015; —Qm¢m= 0,065.

OnpegensieM BeNHYHHbB MAaKCHMaJIbHLIX OGOOULEHHbLIX YCHJAHM:
Mooy = Mql2=0,015-51,1-10%.36,82=1038.10* H-u;

Qmax=Qmax g/ =0,065-51,1-104.36,8 =122,2.10¢ H.

ONPEAEJNIEHUE YCHJAHA
B KOHCTPYKLHUSIX 3JAHUN

7.52, PacuerHble YCHJIHS B KOHCTPYKUHAX, HX COELHHEHHAX B
flaHeNbHBIX 3/IaHHMAX, B NOSAcaX M NepeMblYKaX KHPNHUHBLIX H GJIOYHBIX
3jaHuil mpu pacuere MO YNpPOWEHHOH CXeMe onpejensioTcd MCXOAA M3
00606WEeHHHX H3rH6alomBX MoMeHTOB M ¥ o6o6IEHHHX NonepeyHLX
cuyl Q, nelicTBYIOWIHX B PacyeTHOM CeYeHHH KOPOGKH 3AaHHA.

7.53. Pacrnipesenenne npofosbHLIX YCHAHH M nepepesbiBaloulluX
CHJI B BePTHKAaJbHOM ceveHuy 3xauus (CTEHH) NPOU3BOAHTCA NpH
H/L > 0,75 Kak ansn 6eckoHe4HO XeCTKOM 6aJkKH B COOTBETCTBHH € pe-
KoMeHZaunsmn nn. 13—16 npuan. 1| PCH 297-78.

IMpu ..;‘i < 0,75 pacnpeneneHne YCHJAHHA B BEPTHKAJAbHOM CEYEHHH

3haHUA (CTeHb!) NMPOM3BOAMTCA KaK IJA 6aJOK KOHEUHOM KeCTKOCTH B
coOTBeTCTBHM ¢ nm. 7.54—7.58 Hacrtosumero PyxosojxcTsa.

7.54. TlposoavHoe ycuaue OT H3rHGaioulero MOMEHTa B pacuer-
HOM Mnosice j-ro 5Taxa (BK/104asd UOKOJb H PyHAAMEHT) 7-ro BepTHKaMAb-
HOro CTHIKa NPY pacyere Ha H3THO € pacTaKeHHEeM (COBMECTHHH yvyer
KDHBH3HB H FOPH30HTaNbHLIX JedopMauui) onpelensieTcs no gopmyne

M, Yi—Yor

, 218
ElL g ©19)

M
N!’ =

rae M, — u3rn6aomufi MOMEHT B r-M CeYeHHH KoOPOOGKH 3RaHHA;
LEN;; Yors nj, — xapakTepucTHKH, onpezensembie no n. 7.39 aas
r-TO ceyeHHus KOPOOKH 31aHHA,
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[Mpoaoanbhble ycuAUs B 3TOM K€ PACYeTHOM MNOfCe W CEYEHHH OT
nepeHeceHHOR HAa och KacatenbHoM Harpysku N onpegensiloTcs no

dopmyae
1

Npo—

Bir

(219)

j=1 Wir

rge N, — KacaTeqbHasi Harpyaka B r-M ceYeHHH KOPOGKM 3jaHus.

CyMmapHOe npojfionibHOEe ycuJue B PAacYeTHOM [osice j-FO ITaxKa
r-r0 BepTUKAJBHOTO CTHIKA ONPeAeNsieTcA KaK CyMMa NPOJOJNbHBIX YCH-
JUH OT H3ruGalomero MOMEHTa M KacaTeJbHOH Harpy3kH:

3 Ny =N N (220)

Cywmapuoe ycuaue Nj. pacnpejeasiercs MeXAy OTAedbHbIMH 3Je-
MEHTaMM pacyeTHOro mosica (CBA3AMH NaHesdell, nmepekpeiTuif, nosacos
M T. A.) IPONOPLHOHANLHO WX pacueTHHIM KecTKocTaM [E[];.

7.55. llpogoasHoe ycuaue npu pacuerte TOABKO Ha uam6 (xpusus-
HY) B pacueTHOM IOfice j-TO 3TaXa r-ro ceueHHs onpeaessercs mo gop-
myJsie (218). IlpoaonnHoe ycuaye B HOKOJAbHOM HacTH KaxXAOH CTeHB!
3jaHusa onpejensercsa no gopmyse

M
Ny = [ET], ~———[EF]y Yor. (221)

7.56. I{Iaruﬁamumﬁ MOMEHT B LOKOJbHOH wacT# Kaxixo#t cTeHb!
3jaHHA (MpH pacuete Ha u3rub) onpenensierca no dopmyJae

M
M Bjy.
ur= ]Ell {Blxn (222)
7.57. Cpsuratomue ycunus ST PSP B croike Mexay nautamu nepe-

KpbITHil (ecin OHM COGAMHEHBI PACYETHLIMH CBSI35IMH) U NPOJOJABHON Ha-
pyiHoll cTeHo# r-ro cToI612 j-ro Taxa (puc. 130) onpexensiores no pas-

HOCTH NPOJIOALHBIX YCHAUA BO BCeX MOACAX MANT Nepepbituit NTEGP —
— N7PPe*P paccmaTpusaemoro staxa no gopmyJe

7 (5)
1% 0y
neper nepekp __ ymepexpy 2 )
S (Nlr+ 1 Nir ) [GF] ' (223)
51 (np)
CiaBuroBele MeCTKOCTH, YKkasaHHEle B gopmyde (223), noAcuuThiBa-
forca no gopmysaam (l8l)~—(183), (191)—(194) ans tof vactu 3jgauus

(nepoft wau mpaso#t), y KOTOpoH MeHbUWE AMUHA, ¥ OTHOCHTENBHO TOTO
CeueHHsI, B KOTOPOM yCPIJlHﬂ B COEAMHEHHAX NePeKPhTHA Goabiue (14

cevenus r -~ 1 npu N P > Nnepexp)

Creuraiouee yctmue B ropusou'ranbuom CThiKe TaHesell, NaxeNb-
HOM H TOPH3OHTaJbHOM CEYeHHM KHPMHYHOR M KpynHoGaodHofi npo-
AONIbHOM H HapYXHOH CTeHH B YpPOBHe NepeKPuITHA HaX j-M 3TaXOM
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Puc, 130. CxeMa ycunuit B3aumomefcTBHA MeX-
AY NaHeNfMH NCPEKPHITHH H NPOAOJbHEIX CTEH

£-T0 cTONOUA ONpeieNfieTCs C y4ueToM BCEX MPOAOJALHWX BHYTPEH-
nux cun (Bxaioyas STP*P), mpunoxennunix k paccmaTpuBaeMomy Bep-

THKAJAbHOMY CTOAOULY (BBLIACJCHHOMY M3 CTEHbl RABYMS COCEAHUMM Ceue-
HHUAMR )BbIWIE j-TO FOPH3OHTAABHOIO ceyeHus Mo dopmyse

® p
Sit= 2 (Mip NI+ XOSER (224)
=71 =T+1

rze Nji,, u NS — npogoavibe ycuius B i-M apMaTypHOM nosce
(£ > j) cTenoBOR nauesy NaHeJbHOTo 3AaHUsH, B [-M apMaTYpHOM HON"
ce GNoYHOro 3januf, i-M Xesne306eTOHHOM TOsCE KHPIHYHOTO 3JaHUA.

Yeuana B nonepeuyHHX COEAMHEHMSX INIMT NEPeKPpHTHH j-ro 9Ta-
¥a 7-ro cTonb1a, a TaKXKe CABUTAONIHE YCUAUS B TOPM3OHTAABHREIX CTH-
Kax BHYTPEHHHX CTeH ¢ NAMTAMH NePeKPHTHH ORNpelensloTca UCXORd H3
YCJAOBHS pPaBHOBECHsI paccMaTpUBaeMBIX ()parMeHTOB 3AaHHM € yueTOM
onpegeyieHHnx no dopmyae (223) ycnani.
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7.58, CaBuraiomye ycuaus B BEPTUKAJBHLIX CTHKAX B COSJHHEHUAX
nonepeyHbiX U NPOJO/AbHLIX CTEH PEKOMEHAYeTCS onpejedAsTh C HCNOMb-
30BaHHeM CTaHAapTHBIX nporpamm ana OBM, xak nokasauno B npumepe
pacuetra GeckapkaCHHIX 3JaHult B HacToswem PyxoBoacTBe M pasf. &
PykoBoAcTB2 MO MPOEKTHPOBAHMIO KOHCTPYKUMUH NaHeJbHBIX MKUIBIX
3aanuk ann ocobbix rpynTosmx ycaosu#i (M.: Crpoiimapar, 1982).

NMPUMEP PACHETA BECKAPKACHOTO
KPYMTHONAHEJIbBHOTO 3AHUA
HA RESOPMUPYEMOM OCHOBAHHU

PacueTHbie npepnochiikH

I. Pacuer 3pauuit NpoOM3BOAMTCA HAa OCHOBE KOMOHMHHDOBaHHOW
pacueTHO! cXeMbl ¢ MCHOJNbL30BAHMEM IBYX PacYeTHHIX CXeM,

INepsas pacuerHas cxemMa HAPHHMMAaeTCqd B BUAE CHCTEMBI nepe-
KpecTHHIX 6aJIOK, Jexamux Ha jedopmupyemom ocHoBaHUH. OHa CAYXKHT
ANA onpejeJienus ycuauh B3aWMOASHCTBHS MeXAY OCHOBaHMEM M 3a-
HueM, ABAAIOUMUXCA HAFPy3KoH Ha 3JaHHe CO CTOPOHH JXeopMHpyeMmo-
ro ocHoBaHuA. C nmomombio 31oft pacueTHol cXeMbl MOXET NPOH3BOAUTDH.
CA yueT NMPOH3BOJBHHIX (JOPM OCefaHHUR NMOBEPXHOCTH OCHOBAHHUS, €ro
HeNMUHEeHHWX W AAMTENbHBX AedopMauu¥, onpeieseHHe HauGoAbIIKX
OGOOIIEHHEX YCUJHH B CTEHAX 3JaHHUA.

Bropas pacuerHas cxema NpuHMMaeTcsl AAS OTAGAbLHHX CTeH 34a-
HUS B BHAe MJIACTHHYATO-CTepXHeBoM cHcTeMbl. OHa npejHasHavaeTcs
AAR onpejedexusn HanpsukeHud u aedopmanuii B 31eMEHTaAX KOHCTPYK-
uuit 3ganust. Harpyskamu 8 3toft pacueTHo# cXeMe AIBJSIIOTCA: NOCTOSH-
Hble, BpeMeHHEle JJauTe/bHbE H OT gedopMannit ocHoBaHHA (PeAKTHBHME
YCH/IUS €O CTOPOHA! OCHOBAHM A U CHJABI B3aHMOZEACTBHA MEKAY NPOAO/b.
HBIMH H nofMepevHLIMH CTEHaMH, onpeleasemble B pe3yJbTaTe pacuera
no nepBo#l pacueTHo# cxeme).

2. PacueTHas cXeMa OCHOBAaHHWs TPHHHMAGTCA B BHAE Moxeau
flepemeHHoro kosdduuuenta  mectkoctH. [JedopManuoHHble cBoli-
CTB2 OCHOBAHHA ONpeReJANIOTCA OAHOBPEMeHHO AByMA Koddhduuuen-
TaMu KecTKOCTH Coy (catue) #  Cep (casur), Kosdduumuentnt mxect-
KOCTH ONpejeasioTcsi MO peKoMeHAAUHAM, W3JNOXKeHHHM B NpHJ.
2 CHull I1-8-78, unu no apyruM oGOCHOBAHHHIM MeTOLaM.

3. Yucnennsle pacyeThl NPOM3BOAATCH MO CTAHAAPTHHIM IHporpam-
MHLIM KOMILIeKCaM pacueTa INIACTHHYATO-CTEPIKHEBLIX CHCTEM.

Bravase paccuHTHBAaOTCH OTAeJbHBE MJACTHHKH, HAa KOTOpHe
MOXHO Pa3bHThb CTeHY, HA 3ajaHHble cMeuleHUA H QOPMHPYIOTCA Ma-
Tpuub! ecTKocTH. [losyueHHble MaTpHMUB! KECTKOCTH HCROAL3YIOTCH
TIpH pacueTe CTEHH KaK CHCTeMb! IVTACTHHOK METOJOM KOHEHHBbIX 9SJIeMeH-
708 {MK3) na npunoxennste k nefl narpysku. Kosppunuentsr xect-
KOCTH CBA3ef MeXAY NAACTHHYATHIMH 3JIeMEHTaMH CTeH ONpPeAeasioTcR
no pexomenganusm Ilocobus no pacyery KpynHonaHeJbHBX 3JaHui,
Bein. 1. «XapakTepuCTHKU KECTKOCTH CTEH, 3JIeMEHTOB ¥ COeRHMHeHHI
KpynHOMaHeMbHEIX 3fauuits, (M.: Crpoftuspar, 1974).

INpuMeHenue cnoco6a «cynmepsjeMeHTOB» MO3BOJIAET COKPATHThH
Bpemsi cueta. B caywae ecau nporpaMMHEI KOMIVieKC He MNO3BOJAET
HCMOJIb30BATh KOHeuHble 3JeMEHThI, 3ajaBaeMble uucJeHHOl MaTpHuef
HECTKOCTH, PacueT cTeH HeoGXOAHMO NMPOH3BOAUTL OGHIMHLIM crOoco6oM,
T, €. MPeACTaBASTL HX B BHAe Habopa NMJIOCKUX KOHEUHBIX JEMEHTOB H
cTepikHel.
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Puc. 131. Pacuernas cxema 6ankH

B peayabrtate pacyeta oupeaensiorcs
peakuHH ONOpPHBLIX cTepxHel, ycHAHA B
CTEPXKHAX CTBIKOB, & TdKXKe BepTHKaJdbHLIe
Z ¥ rOPH30HTaNbHbIE X NepeMeElleHHS Y3J0B,

4. Ha ocHoBe sToro pacueta MOACHHTHI-

Y  BaloTCA BeAHuNHH HOpMaJbHEIX N, monepew
HBIX QF CHAI, & TaKkKe BeJHUWHB H3ru6aic-

WHX MoMeHTOB M| (2) MO ceyeHuAM CTeHH B

MecTax CThiKa naneneii.
5. NoacunTriBaloTcs 0o606uUleHHbIe 3HAUE-

HIA HOPMAJNbHLIX N? B nonepeuyHbX Q? cnda,
a TaK¥XKe BeJIHUMHH H3rubalomux MOMEHTOB
M? (2) xax ans obbikHOBewnoit Ganku B TeX xe ceueHuax. Ilpu sTom
AOJI KHbl YAOBJCTBOPATLCH YCJAOBHA

L

N$=N%: Q¢ =QF; MS (2)=MS (2). (225)

MNepsbie aBa ypamnenna (225) ynomneTBOpsIOTCA aBTOMaTHYECKH,
4TO FOBOPHT O HNpaBHALHOCTH pacyeTa cteHs no MK3. B ypasHenus

M? (2) BoflaYT BeanuHHu A; (puc. 131). DTH ypaBHEHHS HMeIOT BHA:
M8 (20) =Ho (ho-+ 20);
M (2) =Hq (ho+-2;) ~ Vo a; (226)
M? (2i) =Hy (ho-}-2;) -+ H, (hy + 2;) — Vo 2a—V;a.

Bennuunusi ho, by, ..., h; naxonsTen Ha OCHOBAHMH TpeTbero yclios
Bus (225), npupasnnbas nocnegosateasto MS (z0) = M3 (zo), MS (z)=
B c = B
=Ml (21)1 seey Mf(z‘) - Mi (Zg) n T R
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6. MecTkoctu 6anok ua uatu6 E/ u na pacramenue-ckatue EF
noa6M palTCs HCXOAA H3 YC/I0BHI PaBEHCTBA BEPTHKA/bHEIX W TODH3OH-
TaJibHbIX TlepeMemeHHil cTeHb u 6aftkKH no ¢opmyaam:

N
? el (227)
X

e

El= —

4

Fl€ 2 H X — COOTBETCTBEHHO BepTHKaJblble H FOPH3OHTAaJbHLIE NepeMe-
UIeHH S, NONYYeHHHE B peayabTaTe pacuera crertt no MK3; M u N —
COOTBETCTBEHHO H3rHOaIOWHI MOMEHT M HOPMaJbHaf CHJ3, NONYy4YeH-
Hble Ha OCHOBe pacueTa Ganku, 3aMeHslowell creny. dmiopa M crpo-
HTCH CO CTOPOHB PACTAHYTOro BoJiokHa. dmioput M, Z u X crpoATca Ha
ONpeAe/IeHHOM PacCTOSHHM OT HW3a CTeHw. llponssoxnsie 2° n x' na-
xoaatca no GopMmysam uHcaeHHoro AxddepeHUHPOBAHHA:

v 1
2; =-—;—( 2;_1—=2z;4 2, 4)

»

I
2y *"“_a? (22— 52, - 42, —23);

- ]
zn:.—-——a2 (22,,—52"__| +42, _o—2, 3k

1
x, == (— x4 18x, —9x;+ 2x;);
6a

1
xy == (— 20 —30 6y —xg);

1
x; =-'6-;" (xo—ﬁx, +3X3+2X3);

1
x: e ne—— (_2xﬂ_i_9xl —I8XQ+ llx;;)-
3 6a

7. Tlocae Toro Kak BHGpaunl pacyeTHsle NapaMeTphi KaXao# cTeHb
B OTIAEJNBHOCTH, POCTPAHCTBEHHAA KOpPOGKa 3JaHUA 3aMeHAETCH CHCTe-
Mol nepekpectHbix Gasok. Pacuernbie napaMeTpu GaJOuHEIX aHANOFOB
CTeH NOACUHUTHIBAIOTCH OTHOCHTENALHO OCel, BLIOPAHHBLIX Ha PACCTONHHU
Z OT HH32 CTeHb. 3TC RAeT HAM NPaBoO COCTHIRKOBATL GaJjixm B nepekpect-
HYIO CHCTEMY B pacueTHoli NJAOCKOCTH, OTCTOANIERA OT HH3a CTeHH Ha
PacCTOSTHHH 2.

Ha pnc. 148 npencraBsnena pacueTHast CXeMa 34aHHA KaK CHCTEMH
nepekpecTHux Gasox. 3a pacyeTnyio npuisra maockocts x0y. Hauano
ofuieil cHCTEeMB KOOPAMHAT NMPHHATO B LeHTpe OaNouHOro aHaJora Top-
uesofl crennl. 'eoMeTpHuecKHe pasMmephl nMepeKpecTHOH CHCTEMH B ToY-
HOCTH coBnajaior no ceueunsiM /—J 1 §—3 ¢ HapyKHLIMH NPOAOJT LHBIMH
cTenamu: 1o 2—2 c sHyTpenHed npojosabHofi crenoir; no 4—4 ¢ Topue-
Bofl, no §—5 u 6—6 c BHyTpeHHHMH NonepeyHEIMH cTeramu. Coeaunenne
BHYTPEHHRX CTEH C HaPYKHHMH CUNTAETCH JKECTKHM.

Jaa yueta paGoTol 'pYHTOBOTO OCHOBAHHA NpH IeGopMHPOBAHHA
Kaxjoft us 6anox cucTeMul H3 CBoeH TIOCKOCTH B Y3/Hl, o0bveAnHsAOUNe
IECTKHE ONOPH H MPYHTOBHE CTéDIKHH, BOGABJCHO NO OJHOMY FOPH3OH-
TaNbHOMY CTEPIKHIO C XKECTKOCTLIO, paBHOM KeCTKOCTH FOPH3OHTANbHOTO
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CTePKHA, Jexauero B NMJAOCKOCTH OGajdku, T, e, nmpepnoJiaraercs, 4TO
B rOpH30HTA/ILHOA MJOCKOCTH FPYHT 0ONaNaetT OAMHAKOBHIMHM CBOMCT-
BaMM BO BCeX HaMpaBJAeHUSIX.

[TepekpecTHan cHcTeMa 3arpyaeTcs TeMH #e Harpys3KaMu, 4TO
¥ oTaenbHble Oasku.

B pesyabraTe pacyera mepexpectHolt cucTeMbl Ha IBM noayuaioTten
SHaYeHMS BEPTUKAJNBHBIX H TFOPH3OHTAJNBHBIX NepeMmelmieHull cucTeMbl, a
TaKMKe YCHAUs B 6aJKax NepeKpecTHOH CHCTEMbBIH B OMOPHHIX CTep¥-
Huax. B uacTHocTH, onpeaenslorcs ycusaus B MECTaX MPUMBIKAHHUA MPO-
RONBHHX H MONepeyHBIX CTeH.

8. Tocxe pacuera nepexpecTHoft CHCTEMb CIGAYRT KAMAYIO CTEHY
CHOBa paccMaTpuBaTe oTaAeasHO. Ipu 3TOM cTena HarpyKaerTca BHemHeR
3asaHuoll Harpyskofi U cuaaMy B3auMOASHCTBHUSI (KOTOpbiE YUHTHIBAIOT
coBMecTHYI0 paGoTy HAHHOR CTEHBI C OCTaJbHbLIMM CTEHAaMH 3JaHUA),
Yeunus B3auMoneificTBUA PaCOpeReNHIOTCH MO BLICOTE CTEHBI.

IMpoussoantcs NOBTOPHLIA pacueT Ka)AO# CTeHL! B OTACABHOCTH Ha
BO3JeficTBHE HArpy30K W ycuaui BzaumojfeficrBus cred. Ha ocnosanuu
9TOrO pacweta oONpelenfAOTCH HArpys3ku, IAefiCTBYIOMHE HA KaXAYIO
TaKeab crenbl. [lanee M3BECTHLIMH METOAAMM NPOH3BOAMTCH pacyeT Hau-
GoJiee HarpyxeHHbX Nadesefi, onpegensieTcss X HanpsAKeHHOE COCTOA-
HHe W COCTaBJSIIOTCA YCJOBUS TMPOYHOCTH.

Pacuer

Ha ocHoBe MeToga cBejeHHSt NPOCTPAHCTBEHHOH KOPOOKH 3gaHUs K
cucTeMe MePeKPecTHHX O0aJsioK BLIMOJNHEH pacyeT 9-3TaXHOro IKHJAOIO
KPpYyTNHONaHENBEHOFO AOMa, 3aNpOeKTHPOBAHHOIO AJIM CTPOHTESLCTBA HA
nojpabartolBaeMbiX TeppPHTOPUAX.

Harpyskoi siBAsieTcst coGcTBeHHAn Macca 3AaHWs, a TaKMKe BepTH-
KaJibHble U FOPH30HTaJibHBIE CMRIKEHHSA ocHoBaHKA, BeprukanbHsie cMe-
HeHHA OCHOBAHHSA 3ajaHBl N[O UNJIHHAPHUECKOH NOBEepPXHOCTH C ofpa-
sywuweil, napajajesbHOH nNOoNepeyHnM cTeHaM 3hanusa. PacyeTHbie
aedopMauuu 3eMHOM noBepXHoCTH mnpHHATH: R = 7 kM, &= 5§ X
X 1073, KosdpuuueHTh KeCTKOCTH FPYHTOBOr0 OCHOBAHHA MPUHHMA~
torca Coy = 4972 - 10% H/M®, Cop= 0,7 - Cex = 3480 - 10* H/m®,

INoapo6ro npepnaraeMpl#h MeTOA MOSCHHM Ha NpHUMepe HapymkHOR
BPOAOABHOA CTEHH 3JaHUA,

PasBepTka cTeHH nNoKasaHa Ha puc. 132,

DyugaMeHTHBIE MOAYMIKK YKJIAaAHBAIOTCH HA BhIPaBHEHHOE nec-
danoe ocHoBahue, [lo bynpaMenTHBIM mozymikaM ycTpausaeTtcs cGop-
HO-MOHOJIMTHMA MOfAC, BOCNPUHUMAIOMNIA NPHXOAAUMECH HA HEro ycH-
JIHSt OT BepPTHKaJbHHIX H TOPH3OHTAJbHHX AedopManuii oCHOBaHHA,
Pasmeph nonepeyHoro ceueHust Gioxos dyHaamenTHoro nosica 600 X
X 580 Mm. Baoku usroroBasiorcs u3 TAMKenoro 6erona mapku M400,

HoxosbHEE NaHegu M3rOTOBAAIOTCS U3 TAKesoro Getona B COOT-
serctBuu ¢ npoekroM. Ha GOKOBHIX rpausix naneseR npepycMoTPeHb
QINOHKH, oGecneuuBaloUlie COBMECTHYIO paGoTy ¢ NPUMLIKAIOMUMH KOH-
CTPYKUHAMH TIOC/ie 3aMOHOJIHUHBAHHSA CThHIKOB OeToHOM.

Hapymxubie cTeHOBble ABYXINArOBLIE OJHOC/OMHbLIE NAHENAN BHINOJ-
HAI0TCA M3 Kepam3uToGeroHa ToJiuHOK 400 MM MpU NJOTHOCTH Kepam-
sutobetoda 1400 xr/m® mapxu 100.

Opxocsofinble ABYXuaroBhieé NapafneTHHe NAaHENM BHIOAHIIOTCS
#3 KepaM3HTOOETOHZ CJAHTHON CTPYKTYpH Ha MOPHCTLIX 3aMOJHUTENAK
Toamunoit 400 mm. Mapka Getona M 75, niotHocTe Kepam3uToGeToHa

1200 «r/m®,
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Puc, 132, Paseeptka napy>XHoit NPOROJbHON CTEHB!

Pacuernas cxema crennt no MKD npusenena uwa puc. 133.
PyHaamMeHTHH A Nosic M LOKOJAbHLIE NaHeJH HaGpaHul pAAOM KO-

HeWHHIX 3JeMEHTOB (MPAMOYroNbHLIX H TPEYTOJbHLIX), COEAHHEHHHX B
y3nax WapHHPaMH.

Crena (c nepporo 1o AeBAThI 3TaX) HabGpaHa OXHOWArOBLIMH NaHe-

JAMH C OKOHHLIMH H JABEPHBIMH NPOEMAMH, KOTODhHIE COEJ HHEHB MEXAY
coboii B BEePTHKAJbHBIX CTHIK2X CBA3SIMH, paﬁo'ra!oummu Ha p acTsl:KeHMe,
cxKaTHe H caABUT. YKecTKOCTb coeiHHHTENBHEIX cBA3eli 6yAeT passiHyHa B
SaBHCHMOCTH QT TOro, annpoKCHMHPYIOT JH OHH LIOB MeXAy Rane/ad-
MH HJAH TeJO NaHeJaHd,
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Puc. 133. Pacueruast cxemMa crTeHm



Tabanwua 26

g Ne cesisedt g Ne cpaaeft “ g Ne cBAsefi g Ne cenaef
= [ &~ [
10 3—-30 25 226—227]“ 30 [7266—276 {32 | 351—370
5—34 232—233 272—273 366—407
7—40 304--305 367—406
11—44 26 |224—2257s 310—311 372 —413
230-—231 326327 373 —412
11 4—30 246—247 332333
6—34 252—253 344345 33 | 7246—247 §u
10—40 264—265 350—351 252—253
12—44 270--271 366—367 264—265
) 306—307 372—373 270—271
12 | 136—137 312--313 404-—405 306—307
150151 324325 | 410—4111 312—313
330-—-331 324—325
13} 136—205 346—347 31 {7244—2457s 330—331
137—204 352—353 250—251 346—347
150—211 364-—-366 266—267 | 352—353]
151—210 1370371 | 272273 "364—365
304—305 370—371
14 204—205]“ 27 | 224245 310—311 406—407
210—-211 225—244 326—327 412—413
230—251 332—333
151 143—-144 231—250 344—345 34 { [404—405]»
155—156 246—267 350—351 410—41 l]
247—266 366—367
16 | 143—207 252—273 13723731 {35 | 404—425
144—206 253—272 405—424
155—213 264—305 32 | 226—247 410—-451
156—212 265—304 227—246 411—450
270311 232—253
17 | [206—207}n 271310 233—252 36 | 424425
[212—213] 306—327 244--265 430—431
307—326 245—264
20 | [204—205]= 312333 250—271 37 | [406—407 Is
210211 313—332 251—270 [4[2—-—4]3J
324345 266-—307
21 | 204—225 325—344 267—306 40 { 406—427
205—224 330—351 272—313 407—426
210—231 331350 273—312 412—433
211230 346—367 304—325 413—432
347—366 305—324
22 | {224—2257u 352373 310—331 41 | 426—427
230—231 353—372 311—330 432—433
364—405 326—347
23 | [206—207 12 366—404 327—346
[212—-213 370—411 332—353
371—410 333—352
24 | 206—227 344—365
207226 30 } [244—-2457n 345—364
221—233 [250—-25[ ] 350371
213—232
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gbéuwiue npuMEYoRUR CM. AUCT

Puc. 134. [Maan pyHaameHTOB

B ropu3osTaNbHbIX CThKaX BCIELCTBHE HX 06KaATHA BepTHKaJbHOI
HAFPY3Koil CORAMHEHNS AOCTATOMHO MecTku. JKeCTKOCTb HX yBeJIHIHBA-
€TCS U 33 cyeT NepeBsA3KH CTEeHOBBIX NaHeJeH.

TMapaneTHsle naHeAu npeAcTaBAeHbl TaK)Ke OAHOIIArOBLIMU naHe-
ARMH Ge3a pOEMOB M COeAnHeHbl MEXAY coboii CBA3AMH B BEPTHKATbLHBIX
CTHIKaX.

Undpa BHYTpH Kkaxsgoro s/aementa Ha puc.133 oGo3Hauaer ero
tun, HoMepa THIOB coeaARHUTeNbHbIX CBA3EH LA MOJOBHHLI CTEHB! NpH-
BeaeHnl B Taba. 26.

Ipumevanne, Censu, paGoraloline Ha pacTaXKeHHe U CKATHE MEXAY
y3/laMH, COGAMHAIOULAMM OTRe/bHEIE MaHeJH, HMeIOT JABa CTepXKHA
(HHAEKC W — OTHOCHTCS K HHIHEMY CTEpPXHIO, B—K BepXHeMy).
HKecTxocTh 5THX cTepxHel pasanuHas. Brissano sto B oaHom cayvae
TeM, YTO CTEPMHH aNMPOKCHMHPYIOT BepXHEe M HHIKHee COeJHHEeHHe
nasesielf, KOTOpPOe OCYILeCTB/ANETCH PAJMYHLIM KOJMUECTBOM CTepKHEH
apmMaTypH; B APYroM ¢lydae 3TO 3aBHCHT OT TOro, annpoKCUMHPYWOT
% OHH LIOB MeXAY NaHeASIMH HAH Telo NaHeNH.

[lnan ¢ynnamentor npusenen na puc. 134.

PacueTnbie BepTHXa/ibHblE HATPY3KH B YpPOBHe NMOAOWBLI (yHAad-
MeHTa H_(pH3MKO-MEXaHUUECKHE XaDaKTEePHCTHKH IPYHTOB NpHBEJeHH B
rabn. 27.

Cxema narpysku, AeficTByiomef Ha NPOAOJBHYIO HADYXKHYIO CTEHY,
npuBenena Ha puc, 135,

B Ka4eCTBE UCXOJNHBIX NAHHMX [J1s1 NPOEKTHDOBAHMA 3ZaHWI U €O-
OpY}KeHHH Ha NOAPAGATHBAEMBIX TEPPHTOPHAX ROJKHEI ObITH 3aAdHB
MaKCHUMa/JbHbBE BEJMUYHHB MNPOTHO3UPYeMEX Aedopmauufi 3eMHON INO-
BEPXHOCTH HA YYACTKE CTPOMTEJLCTBA.

HepaBromepHoe ocenanne aemuoii nosepxuoctu Y n nepeMeteHus
rpyHta A/ OTHOCHTENBHO UEHTPaAbHON OCH OTCEKa onpegeasiorcs no
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Puc, 135. Cxema uarpyskH, xefi-
cTByOIed Ha MNPOROJLHYIO Ha-
PYXHYIO CTEHY

tdopmynam (1) u (4) CHull 11-8-78.
Npu R=17 &km; €=25- 1079
ng=1,4 n,= 12, mg=07;
m, = 0,85 Beanuunw Y, Al B TOY-

Kax AefeHUs npuBejeHH B Ta6a. 28,
HaruGuasi XeCTKOCTb KeJse30-
OeTOHHBIX JIEMEeHTOB Ha y%acTKax
6e3 TpelHH C y9eTOM BAUAHUS AJIH-
TeAbHOH M KpaTKoBpeMeHHO# moJ-
3ydectH OeToHa onpeaeaseTcs NO

dopmyne
El = M_k_,!' (228)

c

rae ¢ — kod¢phHUUEHT, YUHTLIBAIO-
WwHA BAMSHHE NJHUTEJNbHOA MON3Y-
gecTH 6eTOHa H NPHHHMaeMbill Mo
Ta6n. 35 CHull 11-21-75;

kg — xosdpduuMeHT, yUHTHIBAIO
WHA BAMAHHE KpaTKoBpeMeHHOf
noJj3yuecty 6eToHa M NPUHUMaeMulil
ANs OGEeTOHOB: TAXKEAOrO0 Ha MNOpH-
CTLIX 3anoauurensnx — 0,85; ua no-
PHCTHIX 3aNOJIHHTeNAX NOPH30BaH-
Horo — 0,7,

Hicnonssys dopmyay (228),
MOXHO 3anucath

kl] Iﬂ
FE=Eg— —. 2
67 7 (229)

Ilpu uuciaeHHnx pacuerax Be
JIHYHHA HAUaJbHOTO MOJAYASR ympy-
roctd OGeTOHa MNpPH CXKaTUM W pac-
TAXEHHH ROMNKHA ObITb YMEHbUICHA
Ha oTHoulenune ky/c. Tlo Ta6a. 35

npuHuMaeM ¢ = 2, CnejoBaTesibuo, ANS TAXKENHX GeToHOB kp/c =
= 0,425, ans naerkux OetoHos ky/c = 0,35.

B dopmynax (228) u (229): / — MOMeHT uHepBMM ceueHHs OGeToHa
OTHOCHTE/IbHO LEHTPA TAXECTH CeUeHHs 3JeMeHTa; [ — MOMEHT MHep-
HHH NpPHBeAeHHOro ceueHHA (C Y4YeTOM apMaTypsl) OTHOCUTENLHO ero

HeHTPpa THAXKECTH.

Ta6auga 27
Och XapakTepucTHKA FPYHTOBHIX YCJOBUH S
pu/wo | e,Ma | g0 | E mma wu, KH/m
A; B 4%
b 6
1; 6 1860 | 0,025 18 2 685
% 8 343
% 4 336
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TaGanga 28

[ Y. ™ Al, M

0 12,19.10-3 —67,32-10-3
i 6,858-10-3 —50,49-10—3
2 3,048-10-3 —33,66-10-3
3 0,762.10-3 —16,83.10-%
4 0 0

5 0,762.10-3 16,83-10-°
6 3,048.10-8 33,66-10-2
7 6,858-10-3 50,49- 103
8 12,19.10-8 67,32.10-3

B cayuae xoraa apMupoBaHue EMEHTOB KOHCTPYKuuft HeBeamko,
otHowenune Iy// npuHuMaeTcs paBHLHIM egHuune. B cayuae xoraa apmn-
pOBaHHEe 3JEMEHTOB KOHCTPYKUMM 3HAUHTEJABHO, pPACUETHHIA MOAY/b
yapyrocTd 6eToHa MokeT OuiTh YyBelHUeH Ha oTHoweHue [n/l.

Tlanenu Ttuna I, 2, 3, 4 paccuuTHBAIOTCST HA eQHHHYHBLIE CMElieHHA
y3JI0B, YTO MO3BOJAeT cHOPMHPOBATE MATPHIL! JKECTKOCTH 3ITHX na-
HMeI:égﬁ, KOTOpble B AanbHellleM HCMONB3YIOTCS NPH pacuere CTeHbl MO

Havanpusifi MOZyJb ynpyrocTd 6eToHa npH CKATHH H paACTAIKEHHH
no raase CHull 11-21.75 Tabn. 18 nrn Mapke Gerona M 100 u p =
== 1 400 gr/mM® pasen: Eg = 95 - 10% MIla.

Havanbuuifi xosdpduuuent nomepeunofi nedopmammu Gerona (xo-
addunuent Ilyaccona) v = 0,2. Toamuua naneneft 6§ = 0,4 m.

PacueTHnifi MOAYAL yupyrocTH GeTOHA HPpUMHHMAETCHA paBHHIM E =
= 95 . 10? - 0,35 = 33,25 - 102 MIla.

Moayas ynpyrocts GeToHa KaANpoeMHOR mepeMbINKH yBeJAudusa-
€TCs 3a cYeT yueTa apMaTyphl Ha oTHouwlenne Ip// = 1,15 u npuuuma-
erca pasHbiM: E = 33,25 - 102 - 1,15 = 38,24 . 10 MIla.

K mu3ruGHofi ecTkoCTH HaANpoeMHoi HepeMHYKH JRobGaBasercd
H3rnGuas JKeCTKOCTh NpuJeralomux yuactkos nepexputufi. Mupnua
DpHJEralollero yyacTka nepeKkpbiTHA NPHHHMaeTCA paBHO# TpeM ToJ-
MHHAM NepeKpHTHA.

JKecTKOCTHHE XapaKTepPHCTHKH CTHIKOBHIX cOoeAWHeHHA onpeness-
oTeq no pekomengauunm [Tocobua no pacsery KpynHONMaHEALHHIX 3Aa-
hufi. Brin. 1. XapakTepucTHKY eCTKOCTH CTeH, S/IEMEHTOB H COeXMHe-
HHM XpynHomaHeabHbX 3fauuit (M.: Crpolimsgar, 1974).

Taxk xak cTeHoBBle NaHeaH B OCHOBHOM AByXularoshsie (cM. puc. 132),
a pacuerHasm cXeMma CTeHB! TpeACTaBJeHa ONHOWIATOBHMH NaHeJ MR
{cM. puc. 133), To XKecTKocTHBIE XapPaKTEPHCTHKH Ha pacTaxeHHe, cxa-
THE M CABHT BepTHKAaJBHLIX IIBOB GyAyT pasiHyHHIMH B 3aBHCHMOCTH
OT TOro, 9T0 annpOKCHMHUPYIOT 3TH CBA3H: INOB MeXLYy NaHEASIMH HJIH
TENO TaHeAH.

I;lgmm'ro, YTO WHPHHA BePTHKAABHOIO CTHKA MEXAY HaHeNSIMH
a= 10 cm.

PaccMOTPpUM CTHIK MeXAY NaHeAsIMH HapyskHofl mpoaonstol cTenbl.
JKecTkocThne cBsa3H obosnauensl THnamu 26, 27, 30. Buuncaum ux
JKeCTKOCTHLIE XapaKTepHCTHKH HAa pacTAXKeHHe, CXaTHe H CABHT
{puc. 136, a).

8 3ak. 939 225
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Pue. 136. K onpenenesstio mMeCTKOCTHHIX XaPAKTEPHCTHK CBA3eH MeXAy
naHensMu
a -~ cxema csaaell; 6 — cxeMa apMHPOBAEHS Naneay

OnpenennM sxectkocTs chsidelf 26 u 30 Ha pacTaxenne.
o 7abn. 7* nmeem
— —2
Ay, =1,8-10

»

Mlla-m

* Tloco6ue mno pacuery KpynuomamenshHx spanmsfi. Bum, 1, Xapax-
TEPHCTHKH MECTKOCTH CTeH, NEeMEHTOB, COCAHHeHHHl KPYNHORAHE/bHLIX
3fanui, M.: Crpoiin3aar, 1974,
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1 o, _1,8.10—2

o —— =0,6. 10—2 '
Y hy hy 3 6 MOa:.u

;"‘1
JKecTrocTe Ha pacTsKeHHe cBA3H 30:

0,1
EFgy m e e — [ 6710 MITa-M2.
Ay 0,6-10—2
WecTkocTs HA pacTaxeHHe cBR3u 206:
0,!
EFgq = =0,556+10 MITa.m2,
1,6:10—2

OnpexgenneM xecTkocTb canaeh 26 u 30 Ha cxarue.

IMo ta6a. 10* HaxoauM My = 0,8 - 10—% w/MIla npu Getone MapKn
M 100 u Bbrwe. YectrkocTb cBaeh 26 u 30 Ha cakaTHe GyZeT OAHHAKOBOR:

0,8.10—¢
Mo =————°————=1,43.no—4 :
0,40-1,40 MITa.M
0,1
EFsq u EFg= =6,99.10 MITa-M2,
1,43-10—*

Onpeaeasiem KectkocTb cansefi 27 ua casur. Ha capur no anune

cthika paGotaior 4 @ I12A]. Benuuyuwa nojaTAuBOCTH oOnpejeserca
nio popmynam u Taba, 8%, rage

A 6 ( 1 + 1 )
emt =" | TE T T |,
d Eo‘ EG’

Mpu Ey = E, wapka Getona nanenn u GeTOHA 3aMOHONHUHBAHHS
OfHHaKOBaR

Aops = 2 3,01.10~ ! —!
°8 T o,012 33,25.100 MMa.x
Berou mapxs M 100 £ = 33,25 . 102 MIla.
CrepoBaresibHO:
1 Mom 3.00.10! —1 i
Rop s = — =0,753-10 7"~
o hy hy 4 MIa-m
z“31!.1
JKecTKocTs Ha CABHT cTepiKHelt 27 onpepensiercs:
2,
EFyy = ——L—=3.72-10 MIla.m?,
0,753.10~ !

PaccMOTpHM KaK OMNpenesslioTcs KECTKOCTHHE XapaKTepHCTHKH
ceaseli 31, 32 w 33, Korza paspe3s NPoH3BORHTCA NO TeAY NaHeaH,
Cxema apmupoBanus naselu MokasaHa Ha pHe, 136, 6:

Eg=95-10® MIta, E,==20.10¢ MIa,
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ﬂoncw'rbmaem NPUBEACHHYIO IWOLIAAL MONEPEYHOIO0 CeUYeHH:
Fup:FG‘I‘”Far

rae n= E /Eg = 21,05; F, = 9,24 - 104 M2, B ToM uHeCJIe F'; =
= 1,51 - 10~4 w2, F® = 7,78 - 10~4 M% Fg = 1,12 W% Fyp = 1,12 +
+ 9,24 - 10—%. 21,05 = 1,14 m2,

JKectkocTs Ha pacTasenne: EFgy = Eg - Fo = 20 - 104 - 7,73 X
X 10—4 = 15,46 - 10 MITa - w?; EFg = Eq - F' =20 - 104 X
x 1,680 - 10-4% = 3,02 - 10 MITa . M2,

JKecTkocTb Ha cKaTHe:

Eg Fup  33,25.10%.1,14

EFgg=EFy = ) = 2 =1,9.10% MITa.m3.

YKecTKkocTs Ha casur:

GFgg=GFyp=0,4-83,25-102.1,14=1{,52. 108 MIla.uM2,

AnanornunsiM 06pa3oM ONPeAeNsAHCh KECTKOCTHHE XapaKTepu-
CTHKH Ha PACTAKEHHe, CXKATHE M CABHI BCRX THIIOB CBAszell Mexgy maHe-
AAMH pacueTHOM cxeMbl cTeHH {cM. puc. 133).

I'pynToBOE OCHOBaHME B Kaxjoll TOuke KOHTaKTa NpeiCTaB/sercs
ABYMA CTEPKHSAMH: BeDTUKANbHLIM (2--28, 4—30 W T. X.) ¥ TOPUSOH-
TanabueiM  ([—23, 8—30 u T. 1.), WapHHPHO COEAHHEHHHIMH C GanKoil.
ecTxocTs Ha CXaTHe-DacTAXKEHHe 3TUX cTepHeli onpejensiercs no
dopmye

EFy =CI\, (23)

Jra dopMysa noayyaercss H3 conocraniesnst QOpMYJBl CONPOTHB-
JEHHA MATEPHAJIOB AN OTHOCHTENIbLOM NePopMaAUKK CKATHIX CTepKHeR

A{=Pl/EMb n runoTessl MecTHOK AedopMaunuu AAs rpynta S=P/Ch,

rae I/ = 1 — Bpicota crepxua;, E — mopyabs aedopmanuu; F — nao-
HWajb ceveHHs; b — wmpuwa Ganxm; A — war pacuetHoRt ceTkH; P —

yeuane; C — koaddHuHeHT XKeCTKOCTH OcHOBaHHA; S — 0CajKa OCHO-
BAHHSA.

Hdas ropusoutanabHbiX crepiuel XecTkocth EF, npuuumaercs
Taxaxe no gopmyae (230), Ho ymMHOKeHHOH Ha KoaddauuenT 0,7.

Banannas peopManHd TPYHTOBOTO OCHOBZHHH NpPRKAAALIBAETCS
K HHIKHHM y3lam BeDTHKaJbHHX CTepxKHeHl (2, 4 ¥ 7. A.) H K Yyajam
({. 3 ¥ T. 1.) rOPU3OHTANLHBIX CTEPKHel,

Hcnonbayas dopmyny (230), nogcuurTbiBaeM IKeCTKOCTH OMNOPHHX
CcTepKHel:

EFyg=:3480.10*.3,3-1,0=1,148-108 H => 114,8 Mila-um%;
EF,, =4972.10%-3,3.1,0 = 1,641.10% H => 164,1 MIla.n3%;
EF 15 ==3480.104-1,65.1=0,574-10% H=2-57,4 MIla.m?;
EF 4 =-4972.10¢.1,65.1=0,820- 108 H=>82,0 Mlla.m2,
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Puc, 137. Dniopsl Npomo/bHHX H CABHTAIOIIHX YCHJHH B CEUGHHSIX Ha-
PYXKHOII NMPOAOJLHON CTCHHI OT CYMMAaPHOro HeHCTBHA HAarpy3ks H CMe-
HEeHHH OCHOBaHHA

B peayasrate pacuerta cTeHnl no nporpamme «Cynep-76» na Bosgefi-
CTBHe BHellHell HATPY3KH § W cMetleHHH ocHoBanua Y u Al Guinu noay-
geHL! peaKUKM ONMOPHLIX CTepxHeH, YCHAHA B CTeDXHAX CTHKOB, a
TAKXKe BepTHKAaJbHble H TODH30HTAJIbHBIE NepeMeleHHs YS3JIoB.

Ha puc. 137 npeacrasiednl 3mMoOphl NPOJONLHEIX H CABHTOBHX YCH-
JAHA B PA3HYHBIX CEYEHHAX CTEHBl; HA pHc. 138 — 3mopnl BepTHKAJD-
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Puc. 138. Oniopn BepTHKaJbHBIX H TFOPH3OHTAJbHHIX NepeMeuleHH Ha
yposHe 2==1,2 M OT HH3a CTEHH OT CYMMAapHOro AEHCTBHA HATrpY3KH B
cMelieHHH OCHOBaHuA

HLIX M TOPH3OHTAJBHLIX NepeMellieHyi, NOCTPOEHHHX HA YpOBHe 2 =
== 1,2 M OT HH3a CTEHHI.

Hmest smiopal NpopoAbHHIX H CABHIalOmMMUX YCHAMH B CBA3AX B pas-
JHYHBIX CEYEHHAX CTeHbl MOXKHO ONPeJeJNNTh OPOJOJAbHEE H NIoNepeyYnse
CHJLI, a TAKXKe u3rnbaoliie MOMEHTH B BEPTHKAJIbHLIX CEYEHHAX CTEHHI.

Vimeem: N{ = ZX; Q5= ZZ; Mi (2)=2M (2),
rae Nj — HopManbHan CHJA B i-M BePTHKANbHOM CEYEHHH CTeHB;

Qf — nonepeunas cuia B i-M BEPTHKaJbHOM CeueHHH cTeHr; M$ (2) —

#3THOAIOMKA MOMEHT B i-M BEPTHKAJIbHOM CEYEHHH CTEHbI OTHOCHTENbHO
TOUKH, OTCTOSIIleHl OT HM3a CTeHH Ha paccTosHMH Z; 2 X — cyMMma rpo-
exuni Ha FOPH30HTaJBLHYIO OCb YCHJAUM BO BCEX CBA3HX i-I'0 CeYeHHs M
BHeIIHeR Harpysku, NPHJAOXKEHHON K JeBhM Yy3aJaM pacCMaTpKBaeMoro
ceueHus; ZZ — cyMMa npoeKUMH HAa BePTHKANLHYI OChb YCHAHA BO
BCeX CBA3AX i-ro CeyeHHA M BHELIHEeN HArpysKH, NPHJOMKEeHHO K AeBLIM
y3aaM paccMaTpuBaemoro ceveHus; I M (2) — cyMMa MOMeHTOB ycHanit
BO BCEX CBASAX [-FO ceYeHHs H BHeIIHeR HarpyakH, NPHAOKEHHON K
JIeBbIM Y3JI2M PaCCMaTPHBAEMOTO CEYEHHA OTHOCHTENLHO TOUKH, OTCTOA-
uie#t OT HM3a CTEHHl HAa PACCTOSAHHH 2,

Pesyabratel pacuera npuBegeHsl B rtaba. 29

Pacuetnas cxema cren MoxeT GblTb CBeaeHa K pacueTHOM cxeme
?;;sl;ﬂ (puc. 131) npu yci0BHH, 4TO GYAYT BHIMOJAHATLCA COOTHOINCHHA

Tax, ang coBMecTHOTO JIeHCTBHS Harpy3ku W CMEUleHHH OCHOBaHHA
HMeeM:

MB (2,) =3285,6) ho-+2, |—2879,3; MB (2;) =8058,62; -+ 4773,0h, —
—9344,1; MB (25) = 11192, 42, +3133,8h, — 14495,3; MB (z)) =
= 12744 62, + 1552, 2, —17200,3.
230



Tabaumwa 29

i N v Q. «H M{z), xHm
) 3 285,7 —872,7 47900
80587 | —1310,8 —4720.0+3 285,72,
2 2L | 2002 111885
111808 —1001,3 - 1348 057,02,
11 187,7 —1000,1
3
12 739,9 —363.0 160054411 187,7 24
12 749 —361,6
4 —17
12 749 361,5 881,64-12 749,02,

ﬂgunnman BO BHHMaHnHe TpeTbe YpaBHeHHe (225) u xcnoabays
Tabs. 29, MoxeM HafiTH NOCJ€L0BaTe/NbHO BeNHYHHH A;,

Haxopum: hy = —0,56 m; by = —0,45 M; hy = —0,48 m; By =
= —0,44 M.

OcHoBBIBASICH HA JAHHBIX, NDHBEREHHHX Ha puc. 139, OGLIUHLIM
cnoco6oM cTpouM snepw M, Q v N ans paccmaTpusaeMofi 6ajky.

Teneps noaGupasnoresn mecrkocts 6anku EI w EF takum o6pasom,
4r0o0bl BepTHKA/NbHLE H ropusoHTanbHule nepememenus Z u X B pace.
MaTPHBAEMOM CEYeHHM CTeHb W GajkH OLJIM ROCTATOYHO GAHM3KH APYT
ApYry.

3mopa BePTHKANbHBIX nepeMeuiennil G6ajsKku [OMKHA COOTBETCTBO-
BaTh 3Miope H3rHGAOUHX MOMEHTOB B COOTBETCTBHH C ypaBHeHueM (227).
OnHako, ecau B3ATL SMIOPY BEPTHKANBHLIX NepeMewlenuit Z, CTeHH
(cM. anwopy Ze Ha puc. 140 wmrpuxoBoil AHHHel), To oHa B ofueM cay-
Yae Ha pAje YHaCTKOB He cooTBercTBYyeT smiope M, Uro6H mnonyunts
SNIOpy BepTHKAABHEIX NepemeilleRnli 6adkH Zj, He0GXOAWMO IIPOH3Be-
cTH HeGO/BIYI0 KODPEKTHPOBKY SMiopH Zg, € TeM yToOWl B pesyabTaTe

BHOAUANKOCE paBeHcTBo Zg =~ Zg; ElZg = —M.
KoppexkTupoBKa 3nmwophl Zo nokasaxHa Ha puc. 140,
Cnaownofl MuuHell HAa 5TOM PHCYHKe NMoKasaHa smiopa Zg.
IMorpewnocTs B M1060M ceyeHHM B pe3yJbTaTe INepexoia OT 30-
pol Z¢ x smiope Zg MoxKer OblThb onpeaeneHa no gopmyae, %:

Zﬁ“-‘-Zc
2 , 100.

Han6onpmas norpemyocTs, noacuuTaHHas no aroft dopmyne, co-
crassisier 1,7 %.

Beauyunn npoussopunix X’ u Z° npusenesst B taba. 30.

Hcnonvaya dopmyas (227) u gauseie Taba, 30, noacuuThBalOTCA
WecTKOCTH Gaok }:PI n EF. O1m smiopw npusefens Ha puc. 141, a,
INpu panppefiiem pacyeTe 5TH SMOPH 3AMEHAIOTCA KYCOUHO-NOCTORHHLL-
MH (puc. 141, 6). Ilpn Takol 3aMeHe SniOphi NepeMelleHMf u YyCHAH#H
B 6anke BechbMa Majo OTAHYAIOTCH OT daKTHUECKHX MIOP.

AnanornyHuIM 06pa30M TPOURBOAUTCS ONpeieIeHRe KeCTKOCTH Gan-
XH, 3aMeHfOMmedl BHYTPEHHIOW NPOAOJILHYIO CTEHY.

A=
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Puc. 139, dmiopyt M, Q u N or cymMmapuoro AeficTBHS BHeluHeR Ha-
TPY3KH R CMEWICHHA OCHOBAHMH (HAPYXHa#d MNPONOALHAN cTeHa)

PacueThas cXema BHYTpeHnuel npojoasHofi crern no MK3 npmse-
Jewa na pac. 142, Ha puc. 143 npumepenst smopel mnepeMemexnuii Z #
X BuyrpeHuefi TpoRCABHOM CTEHN NPK 3arpyXKeHUH ee BHewHel HArpys-
KOl ¥ CMellleHHAMH OCHODAHHA. DIOPH HPONOALHBIX H CABHTAIGIHX
yeninfA B ceweHHSX BHYTPeHHeH npojonbHON Crenbl NpHBejeHR Ha
puc. 144, 145,

Hanee pacyeTHast cXeMa CTeHhl NPHBOJAHTCH K pacqHeTROA cXeme
Ganxu (puc. 146), Smiopu xectkocreit Ef m EF (pakTHUeCKHX H Ky-
COMHO-NOCTOAHHMLX) NpHBefeHW Ha puc. 147,
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Puc. 140. Ulepexop or 3miops BepTHKANLHHX HepeMeillenAd cTeHH Z¢
K 9Mi0Ope BEpPTHKA/LHBIX flepeMeltenuit Ganku Zs

Tak Kak 3ajansble CMeIL@HH st OCHOBAHMS pacnpedesieHu 10 LHIHR-
Apugeckoit mnoBepxHocTH ¢ obpasyiouled, Napaaneabuoil nonepeUHEM
CTeHaM, XKECTKOCTH Ha M3rnb W ciKaTue 9THX CTeH NPHHHMAalOTca Oecko-

veuro GOJIBIIHMH.

TaGauua 30
i X’ 2", \/u : X’ 2", T/u
o 9,39.10-% | —1,28.10-2 c 84,31.10-5 | 0,48-10-%
A | 3L57-107¢ ""’-;:'10': 3 | 87,51-10-% |0,0294-10-
2,56. 10~
1 | 4379.10-% | ——o 24,10~ . 10~9
10 304,105 I 90,34-10-5 | 0,0147- 10
B 67,51-10-% | —0,64-10-3 4 100,81 .10-5 | 0,0294.10-3
2,08-10-3
2 72, 2. 105 ettt
6210 —1,92.10-3
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Puc. 141, 3nopu xecrkocrn EJ.10-°, [la-m¢* w EF-10-9 Tla-m?,
{cxemmr):

: 5 3 ~— =34,99;

— : } = (E])max=135,33; {(E/)min=0.3; 2 (EF}ymax 99;

?EF)!::&E!}H;)? 6 — xyc(mxﬂ)c;':noc':*onmmc: 3 — (El)ymax=11154; (EI)mm=()),34,
4 (EF)ma'x=22.7; {EF)min=896, (1-—4 —HOMEp2 cXeM SMOp CBEPXY BHH3).
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Pic. 142, Pacuethas cXeMa BHYTpeHneli NPOZONbHOHA CTEHR
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Puc, 143, 3mopn nepememennit Z H X, MM, BHyTpPeHHEA npoaosbHOR
CTECHBI:

1 — Zmax=19.549. Zmin=13,405; 2 ~ Xmax=10,685, Xmin=0. (I—2 — womepa cxeM
SIIOP CBEPXY BHH3).

3

mel=2
t#;r QP ;#

Puc. 144 Smiopm npoponpHHX ycuauit N-10-!, xH, B ceuenusx BHyT-
peHHell NPOAOALHON CTeHH:

I — Nmax=+255,07, Nmin=—0,05;, 2~ Nmax=-+4i8,63; 3 — Nmin=-—125; 3 —
Nmax=+484.13, Nmin=—1,62; 4 — Nmex=+b539,54, Nmin=—1,54. (1—4 — HoMepa
CXeM 3UI0p CaeBa Ha“paﬂo).
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Puc. 145, Smopn caparobux yeuauit Q-10-%, xH, B cevennnx BHYTpeH-
Heli NPORONLHOH CTEHM:

1 — Qmax=153,17, Qmin=0,49; 2 — Qmax=153,17, Qmin=0,05; 3 — Qmax=12921,
Qmin=0,04. (1—3 — HOMepa cxeM SHiop CJAeBa HANpPaBso).

PacueTrRas cXxema 334HMA B BHIE CHUCTeMH MepeKpecTHHX OGajox
npusesexa Ha puc. 148, JecrkocTd Ha H3rBG B pacTsKeHHe-cxKaTHe Oa-
JIOK, COCTABJIOUIMX MEPEKPECTHYIO CHCTEMY, OblAM NMOACHUHTAHE BHIlIE,

3unas EI u EF, 3apaBuinch QopMoit nonepeuroro ceyewus Gankd,
MOIKHO ONPENeNINTh KPYTHALHYIO KeCTKOCTb,

TpuMeM ans onpeaenerRHoCTH, uTO Gajika MMeeT NPAMOYIOJibHOE
nonepeunoe ceuenne (puc. 31, 6).

3BECTHO, YTO

3
Febhy; Iy =20 231

12
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‘ 1113,1 ’ 2226,2 & 22262 * 2226,2 ‘ 7113,1

3727,0A752533-'4‘.:‘~

— PR I

—
4565 _ 3010 1498

1 88,1 17555 12557 015 1 1576
L155 l16‘5 [155 l765 Lr55 155 155 155

Inropa M-107T kH-m

190, 14

Jnwpa Q107 kH

[—-——— @ 46,54

702,85 725,42
159,51
Jnrpa N107T, kH
1220
1070,2
769,2
3127 ®

Puc. 146. Dmopw M, Q u N or cymmapHoro neficTBua Harpyskn H
CMelleHN OCHOBAHKA (BHYTPeHHAR NPOJOJbHAA CTeHa)

duan EF u EI n mopyns ynpyrocrtn E, Moxro onpeneauts I, u
F. U3 Qopmya (231) wnaxoxum

F3/2 [—1/2 -
b k=2 V3 [Y2 FM, (232)
2V'3
Haifizem oTHoweHHe
h 12
—— e, 233
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Puc. 147. Bmopu mectkoern EJ-10~%, ITa.M* g EF-10-9, [la.w?

{cxeme):
a — pacuerurte: | — (B/ =41,79, ENmin=1,71; 2 — (EP)max=13,15,
(EF)min=536; 6~ xycoua)i':)‘?n’::crosmnue (31-)- (EJ max=38,04, E2 J Jmin=5,72;

3 = (EF)max«12,32, (EF)min=6,44. (1—4 — HOMepa cXeM SONKP CBEPXY BHH3).
3uas b u h moxHo nafitu [ no ¢opmyae
Ix=Ppb3 h, (234)

rae b ~— MeHpulas CTOPOHA NpAMOYroAbHHKa; A — Goabwas cropoHa
NPAMOYTONbHHKA.
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Puc. 148, Pacuetrnas cxema agaHHs Kak cHCTeMa nepekpecTHmix 6ajfox Ha ynpyrux omopax
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%23 7355 1375 1256 162
Puc. 149, Smopst nepememienuir ¥ n Z
oropa X107 kH
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0
7857 71020 725
208 =2 . . S
12950 !
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Puc, 150. Omopu ycuanii N u Mxp
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smipa M, 10 x5 m 6097

T '
914 o
966 .
X 2407 oo a, 10,
779
3118
© 3434

X 4109 713,90 9730

Puc. 151, mopa yeuanit My u Q,

Kosdpumnuent P sapucut ot otnowenns /b, mpuvem 4/b > 1. Ecan
no gopmydse (233) moayuurcs, 9to h'h < 1, To wazo 6pats b/h. 3nave-
HBe xosddunuenta P MoXHO onpexeanTh Ha ocHoBakuH Taba. 31,

Tabaunya 31

4 Glﬂ 10

! ‘ 1,5 51.75 2 2,6 l 3

0,263

0,141 |0,196l0,2l4 0,229 0,249

0,281 0,299'0,307 0,213|0,333

Onpeaeans Iy, Moxkuo Halith Glg, npunsas G = 0,4E.

Beanunuu Gly npunBepens B Taba. 32.

Ha puc. 149—151 nokaaann snmopsl, NMojyuesHbLe B peayanLTaTe
pacueTra nepexpecTHOH CHcTeMbl C ydeToM Ykasauu# n. 7. Bce smopu
[OJyYenHsl AAR  cAyYad CYMMapHOrQ JefiCTBHst HArpysk# H CMellieHHS
OCHOBAHHS .

Hanbueiunfl pacder NPOHSBOJHTCA B COOTBETCTBHH C YKa3aHHAMHA
n. 8 PacueTHniX npeAROCHIMIOK.
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Ta6nanuua 32

[} o « ©
=] Gl,-10-8 © Gl -10-4 «© GI -10-4)| & G/, -10—4
52 r{{amo‘ ‘EE I?a.u‘ EE ﬁa-u‘ EE ﬁa-u"
%3 23 28 23
1 63 650 i1 240710 21 111570 3t 120 355
2 63 650 12 142 490 22 111570 f 70 120 355
3 63 650 13 142 490 23 111 570 71 120 355
4 63 650 14 240 710 24 111570 | 72 71245
5 63 650 15 240710 25 14 228
6 63 650 16 142 490 26 240710
7 63 650 17 142 490 27 240710
10 63 650 20 240710 30 12 548

8. OCOBEHHOCTH PACYETA 3JAHHUN

H COOPY)XEHHHN HA NOJPABATbBIBAEMBIX
TEPPUTOPUAX C YYETOM SHAKTOPA BPEMEHH
(nn. 5.7, 5.9, 5.10 CHull 11-8-78)

OBWLHE NONOXEHHUA 1O YUYETY
$AKTOPA BPEMEHH INPU NPOEKTUPOBAHUH
U 3ALLUTE 3JAHUN U COOPY)XEHHNA

8.1. Llenecoo6paskocth yueTa GakTopa BpeMeHH onpeje]isaeTcs BH-
OM TFPYHTa OCHOBaHUS, BO3pacToM GeTOHa KOHCTPYKUMM K MOMEHTY
OKOHY2HHS CTPOHTE/LCTBA HJAH Hauaja gedopMailHOHHLIX BO3IACHCTBHA
OCHOBaHHA NPH ero noApaboTKe, CKOPOCTHIO BO3BEACHU SN 3JaHHA H NOA-
padoTKH ocHOBaHMA,

8.2, Bansauue ¢akTopa BpeMeHH NPOABJAACTCH B H3MEHEHHH XKecT-
KOCTHBIX XapaKTepPHCTHK KOHCTPYKUMH M OCHOBAHHMS, 2 TaKXe napamer-
poB 1eopMHPOBAHKS 3eMHON MOBEPXHOCTH. Y 4eT NJIHTEJABHOCTH Aedop-
MHPOBaHHS OCHOBAHHMA 33 CuUeT NOJ3yuecTH uenecoobpaseH AAf Trau-
HHCTBIX M CYTIHHHCTLIX TPYHTOB.

ITonsyuecTs GeTona CAefyeT YUHTHIBATL AAS MOHOMHTHHIX # cGop-
HbiX ese300eTOHHBIX KOHCTPYKUHI, H3rOTOBJASIeMbIX Ge3 TepMOBAaXK-
HoctHolt oOpaboTky, npu Hauajse noapatoTxku He Cojee uyem uepes TPH
roja nocJie OKOHYaHHA CTPOHTENLCTBA, a TaKKe B NPOMLILUUIEHHLIX 3Aa-
HHAX C TEXHOJIOTHYECKHMH MMPOUECCaMH, MPOXOASIWHMH APY NOBH LISH-
HOM TeMIepaTypHOM peKHMe.

HismMeHeHHe BO BpeMmeHH napameTpos AepopMHPOBAHUS 3eMHOM no-
BEPXHOCTH NpPOSBJAAETCA NPH MHOTOKpaTHOH noapaGoTKe H HAJNHUHK
TOJIIH MOPOJ WK OCTaBASEMbIX UeAHKOB, OONAAAIOUIHX PEOJOrHYeCKHMH
CBOHCTBaMH,

8.3. IlepBHIM 3TANOM NpPOEKTHPOBAHHA CcOOpPYKeHHil nBAAercs on-
pejeselne peadbHLIX YCAOBHH CTPOHTENbCTBA H PaKTHYECKHX CBOHCTB
MaTepHaJioB KOHCTPYKUHA M ocHoBaHHs. Has koHcTpykuuu Heobxo-
BUMBIM  ABJASETCH ONpejeseHie YCJAOBHA H3rOTOBJAEHUSN (cOOpHBIK HAH
MOHOJIHTHLIA BapHAHT), B 3aBHCHMOCTH OT 4elo onpeleisieTcH pacyer-
HaH BeAHuHuHA Non3yyecTy Oetona. Jis OCHOBAKHS KPOME ONpPEACTAEHHSR
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OGHUHKIX CBOHCTB I'PYHTOB Ba)XHO YCT2HOBHTb, o6JajaeT JH TPYHT
CBONCTBaMH NOJ3YyYeCTH.
B sapucuMocTH OT AeOPMATHBHEIX CBOHCTB KOHCTPYKHHZ H OCHO-
BaHHUA pacyeT PEeKOMeHAYyeTcsl NMPOM3BOJHTbL HA CleAYiOMUE COUeTaHns:
KOHCTPYKIMA W OcCHOBaHue — ynpyrue. Pacyer npomssogntcs Ha
AeficTBHe KpaTKOBpEMEeHHEIX HarpysoK.

IMlpuMeuanue TepMun «ympyrufty NpuMensaeTcs B SHAUEHHH
¢de ofaaparomuil CBORCTBOM NOJN3YUECTUD;

yIpyras KOHCTPYKEMS HA YHpyromnoJasydeM ocHoBaHuM. B pacuete
yUnTHBaeTCs ANHTesAbHAS AeGoOpPMaTHBHOCTh OCHOBANHSA;

yHpyronoJsiayyas KOHCTPYKIMSA Ha YOPYroM OCHOBAHMH. YUHThIBa-
eTcsl MoJI3yHecTh MaTepHaja KOHCTPYKIMH;

KOHCTPYKIMA W OCHOBaHMe 00JajaloT CBOACTBOM NOJ3y4ecTH.
YunThiBaeTcs NOJA3ydYecTh MaTepHaNia KOHCTPYKIHH 1 AHTeNbRAs Aedop-
MaTHBHOCTh OCHOBAHHUSA.

PacueT aon:xeH nNpoM3BOANTLCA Ha BamGoJee HeBHIFOJHLIE cOYeTa-
uAg gedopMaTHBHEIX CBORCTB KOHCTPYXIHAM ¥ ocHOBaHMA, Jlas pacuera
no Hecyme#d cnocoGHOCTH HauGojee HEBHTOJHLIM OyZeT coueTaHue
eynpyras KOHCTPYKOusS — YNpYronoJisydee OCHOBaHMe», Al pacueTa
00 nedopManUsM — yNPYFronoJ3yyne KOHCTPYKIHH M OCHOBAaHHEY.

8.4, OcHOBHLIMM KDHTEDHSIMH NPHK ONEHKE BJMAHHA NIATENbLHON
AedopMaTHBHOCTH OCHOBaHHA M NoJ3yuecTH GeToHa Ha paboTy IIPOEKTH-
PYEMOTO MJIM SKCIIAYAaTHPYEMOTO COOPYKEHHUS ABAAIOTCS MaKCHMAaJBHO
RONMYCTUMEE [ AAHHOTO TUNA COOPYIKEHHS BeNUYHH2 JedopManuit
(ocafoK, HaKJOHOB) H JJAHTENbHAA HeCYmas cnocoOHOCTb KOHCTPYKIHH
HIY COOPYMKEHHS B LeJOM, He NpeBrimalomue npenenbHux. [Ipn npoek-
THPOBAHHU COOpPYXeHU¥ CTeleHb KX HAJEXKHOCTH OYReT ONEHRNBAThCH
CIeAyIOKMH YCAOBHSIMH:

Vinax () < [SI (235)
bmax (8) < 1l (236)
Mpmax () < [M]; (237)
Qmex () < [Q], (238)

rze Viax (0 Imex (0 Mpgx (1), Qmax (f) — Hanboabiune peanunnn
nmepemMemennil 1 yCHAHMH B KOHCTPYKOMAX C YUeTOoM Nos3ydecTd Getoma
¥ AnuTedbHEX RedopMauHil OCHOBaHHA;

[S], [i] — npeaeavnne ocagka u Kpen coopymeunik ¢ yuetrom TpeGosa-
ua¥t raasmt CHrIT 2.02.01-83;

(M), [Q] — npenenbunte usrubamowuii MOMEHT M NonepedHas cuaa,
onpefedsieMue (aas KoHCTpykmuii) mo rnase CHnll I1-21-75.

8.5. Bompocn 3alMTH SKCHJIYAaTHPYEMBIX COOPYIKeHU#i cCBA3AHM ¢
olpefie/IeHUEM BpEeMeHA JOCTHIKEHHMA NpeAebHBIX ycuanfi H aedopma-
ouit, T. e. C onpeeseHneM RIMTENbHOCTE SKCIJIYATANHH COOPYKEHUS H
onpezesesneM BpeMeH#, K KOTOPOMY ROJKHH GLITh BEITIONHEBE Heo6Xo-
AuMble 3amUETHHE Meponpustus. [lepBHM 3TanomM NpH STOM ABJAAETCA
BHIYHCJIEHHEe MAaKCHMaJdbHBX pacyeTHHX Bequunu jedopmanuilt u 0606-
IREHHHIX YCHJMA C LeJbi0 NPOBEePKH YCNOBHE HODMHpOBaHHS, onpene-
asemux dopmysnamu (235)—(238). Eciu yciosns HOPMHDOBARHHA BLI-
Jepxannt (puc. 152, a), pacueTHoe BpeMf SKCIJYaTaOMM COOPYXMEHHH
Geckoneuno (B mpejenax CPOKOB ROJAFOBEYHOCTH CTpofiMaTepuanon)
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Puc, 152, Tpaduk onpelesieHHs AJMTENBHOCTH 3KCIIYaTalii COOPY-
xenmit a — M(f) <[M]; 6 — M(f) >'[M]

Ecnu ycnoBus HMe BbiAepiKaHbl, CAEAYET ONPEALNMTh PAcUETHYIO AJH-
TeJIBHOCTh 2KCHIAYATAlMH.

Buiuncaus pacueTHsle BEMHUHHB YeuAu#l u jgedopmaumft pi1s He-
CKOJILKHX AHCKPETHHIX MOMEHTOB BpPEMEHH, CTPOATCA FpadukH, Ha KOTO-
PBIX OTKAAAHBAIOTCA NpeJe/bHble 3HAYEHHS NepeMemeHRH ¥ YCHAu#
(puc. 152, f/) Hanee onpefenfiorcs MaKCHMAJIbHBE IKCIAYaTaLHOHHBIE

Bequuunn V, (9), iy (8, M, (9), Qs (f) no gopmynam:
Vo () =k 1Sk (239)
ip (y=Fk (il (240)
My (H)=Fk [M]; (241)
Qs (N =k [Q], (242)

rae k — ro3dppuuueHT ycaoeuft paGote, paBHumi 0,8,

IMo rpajukam HaXoZKM COOTBETCTBYIOLIHE 3THM BeJHYHHAM MO-
MEHTHl BpeMeHU, MEHbILHH M3 KOTOPBIX GyJeT NpeiCTaBAATh PacueTHYIO
AAHTENBHOCTE 3KCIAYyaTaUMU &,

ONPEAEJEHUE UCXOJAHBIX JAHHLIX AJid PACYETA
KOHCTPYKUHA C YYETOM ®AKTOPA BPEMEHHU

8.6. B kauecTBe HCXOAHBIX AAHHBIX AJA pacueTa KOHCTPYKIMA Ha
RedopMHpyeMOM OCHOBaHHH C yueToM (aKTopa BpeMeHHM 3ajaloTcs Ie-
peMeHHbIe BO BPEMEHH NapaMeTphl ANHTeNbHOro aeopMupoBAHHS 3eM-
Hol mosepxnocTH Ry &4 i Mg Ay &3, onpejenseMHe mo peKoMeHja-
musaM gactd | macrostmiero PykoBoacTBa, H KosddHLHEHT KeCTKOCTH
C; uau mopyns fedopmauun E; prutensHo nepopMHpyeMoro oCHoBaHHSA
npd cXKaTHH HJH CABHre, onpegensemuie mo mpus., 2 CHull 11-8-78 u
peKoMeHAaNMHAM HACTOSUIErO pasjena,

KO3® UL HEHT JXECTKOCTH AJIMTEJIbHO
JAE®OPMHPYEMOIO OCHOBAHHA
(nn. 12—16 NPUIL. 2. CHull 11-8-78)

8.7. KoshdnuueHr KecTKOCTH OCHOBaHHS NPH PAINAYHHX BHAAX

HarpyXesHs onpelesderci No caAeAylOWwHM dopmyaam:
npu mnocrosHHOA (puc. 153, a)

C,=Cny; (243)
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Puc, 153, Hamenenne BO BpeMeHn KoapduineHTa MKECTKOCTH OCHOBaHUA
NpH Harpyske:

a — NOCTOSRHEON; 6 -— MOHOTOHHO Bo3pacrawolled; 8 -— MoHOTOHHO BozpacTatoutel
floc/le MrHOBEHNOro TNPHJGHKEHHs; & — CTYNeHMaToA; 0 — CTYMenuaTO-MOHOTOHHOA;
€ — MORCTOHNRO BoO3pacTaiomtedt (apephiBHCTOi)

[pd¥ MOHOTOHHO BoapacTaloweii (puc. 163, 6, 6)
Ctzcﬂt ; (t); (244

B dopmyaax (243)—(244) o6Gosnaueno:
Kos(hduIueHT penaKcauyuH

1
T 14890

8y; ¢f — xosddBUMenTH, onpejeaseMile B COOTBETCTBHH ¢ npua, I.
L (f) — dyHKuUHA, YYHUTHBAIOIMAA pa3BRTHE Npouecca CABHIKEHHS NO-
BEepXHOCTH Bo BpeMenH. OmnpejensieTcss MapKiUeHZePCKHMH DacdeTaMH.

8.8, KoagdunmeHT MecTKOCTH UPH MHOrokpaThHoli mnoapaGoTKe
(puc. 153, ¢, 0, ) B cIyyanX HMCKPHBJAEHHS HJIH TFODHIOHTANBLHHX ge-
dopManuil semMHON NOBepXHOCTM HA 3afaHHLIN MOMEHT BpeMeuH Oonpele-
aserca no dopmyae

n; (245)

C =C _ C§A _ C.gA _‘ﬁ.( e__(Al_*_CyA)Tl—-
TV AR CyA T T(A4CeAR |V
n—1 n
—(A'+CYA)( Ty + N Ti)
n 2
—1je F .
1%

nol( (00 HCy &) Taot_ gy~ HCy ) (Tay 1+ Tn) |
Va

-+
+ 'le‘( e G TG T l)]. (246)
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rae Cy - 