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NMPEJHCJIOBHE

CTpyKTypHBle KOHCTPYKLHH B CHJY Dsiia HOJIOKHTEJbHLIX Kauecrs
# B TOM YHCJe YHHBEPCAJbHOCTH, BO3MOXXHOCTH H3rOTOBJIEHHMS Ha NOTOY-
HBbIX BBICOKONPOH3BOJHTEJIBHEX TEXHOJIOrHYECKHX JHHHAX, IPOCTOTH TPaH-
CMOPTHPOBAaHHS M yAOGCTBA MOHTaXa yKe KAaBHO 3aBOEBAaJH MECTO B
CTPOHTEJIbCTBE NPOMHIIJIEHHEIX H Ipaxianckux sfannii, Havamno 6ypaomy
Pa3BHTHIO CTPYKTYPHBIX KOHCTPYKIHA NOJOXHJO nocraHosiende 11K
KIICC u Cosera Munucrpos CCCP or 29 mas 1972 r. «O6 oprannsauuu
TIPOH3BOACTBA U KOMILIEKTHOM IOCTABKH JErKHX METa/VIH4eCKHX KOHCTPYK-
UHA NPOMHIUIEHEHX 3AaHuit», B nepuon 1972—1975 rr. 6n1a npojenana
Goubliasg paboTa B 06JlacTH NMPOEKTHPOBAHHA, MCC/EJOBAHHA H CO3JaHHSA
TIPOH3BOJCTBEHHHIX MOIIHOCTE NO HM3rOTOBJEHHIO JIETKHX CTPYKTYPHHIX
KOHCTPYKUu#i, B HacTosee BpeMs 9TH KOHCTPYKIHH BBITYCKAIOTCH Mac-
coBO B OOIIeji CJAOXKHOCTH OKOJO 2,6 MJIH. M? mepeKphiBaeMOA MNJICHIaLH
B rod ¥ MO IJaHy FOCCTPOH CCCP K KOHLY ORMHHAAUATOR MATHJETKH
o6beM BHIMyCKa CTPYKTYp' yBesuuutcst GoJiee ueM B IIOJTOpa pasa.

Tlpu croap OHICTPHIX TeMNax Da3BHTHs ITHX KOHCTPYKIUMi BO3HHKAA
HeOOXOIHMOCTh BHIIYCKa PEKOMEHAAUHA MO NPOEKTHPOBAHHIO CTPYKTYp-
HHIX KOHCTPYKUHH, OTBEYalOU(HX TPeGOBaHHAM COBDEMEHHOro ypOBHS
NPOMBIULJIEHHOI'0 ¥ IPaXJAHCKOrO CTPOUTEJbCTBA.

Hacrosuise Pekomenfanun paspabotansl OTHelieHHeM HOBHIX (GoOpM
meraanuyeckux Koucrpykurit [JTHHUMCK um. Kyuepenxko Locerpos CCCP
IpH YYacTHH pPAfa HAayYHO-HCCAEJOBATEJBCKHX OPraHH3aluf, yYeOHbIX
HHCTHTYTOB H OTHEJIbHBIX CHEIHAJIHCTOB Ha OCHOBE IOCJEHHX IKCIepH-
MEHTaMbHO-TEOPETHYECKHX  HCCACAOBAHHA  CTPYKTYPHBIX KOHCTPYKUHMH,
OMHTA HX NPOEKTHPOBAHMUS, H3rOTOBJICHHS H MOHTaXa,

OtrgenbHbie pasfennt (LAaBbl) K MOAPA3AeNbl HACTOAUMHX PeKoMeH-
JalHi cOCTaBHJH:

raagel 1, 2 1 3—x-p Texn. Hayk, mnpop. B. H. Tpocumos
(UHUUCK), B ToM umcae mn. 1.28—1.31 u nm. 3.33—3.41; KaHA. TexH.
#Hayk P, U. Xucamos (KUCH); nn. 1.32—1.37 — M. JI. Tpunbepr (I'TIN
YKpNpOeKTCTAaNbKOHCTPYKUMs1); nn.  2.32—2.39 wu 2.59—2.67 —kaHa.
TexdH. Hayk B. K. ®aibumwenko (MApxH); nn. 2.73—2.89 — unx.
I0. A. Yepuos (UHHHMCK); nn. 3.17—8.22— unx, O. H. Edumos
(KMUCH); nn, 3.50—3.52 —xaua. 7Texn. Hayk JI, Il Kuanmanx
(LHHHCK).

Ilpu cocraBiedun mnn. 1.18—1.21 HMcnosb30BaHB MaTepHAJB KaHA.
texs. Hayk P. H. Xucamosa; mn, 2.1—2.31, 2.117—2.121 u 2.157—
2.162 — kaua. texH. Hayk B, K, da#ibuwenko; nn. 2.46—2.52 — kaun,
Texd. Hayk B, H. Huapenxo (UHWHMCK); nm 2.53—2.58 u 2.1567—
2.162 — unxk, A. H. Ycanosa u H. H. Tapacoso#i (I'unpocneuerkoHcr-
pykuHsa); nm, 2.90—2.103 — uuxk. 10, A. Yepnosa; mn, 3.9—3.11 u 3.27—
3.32 —kana, Texn. Hayk I'. B. Beryna (Xapbkosckoe oThenenne Temso-
3JIGKTPOMPOEKT).

Taasa 4 — xauf. Texu. Hayk D. B. Tperssxopa (HHUUCK), B ToM
udcae mm. 4.22—4.23 — Kana. texu. Hayk JI, H. Jly6o (JleaBHHUIII);
mn. 4.30—4.31 — kaux. rexd. wayk H. H. demunos (MHCH).

I'naBa 5 — kaug. Texd, Hayk JI. I, KuauMHHK M KaHL. TexH. HayK
K. B. A6aypamunos (MHcer. Mexanuxu u ceficmoctoiikocry AH ¥3. CCP)
npy ucnosib3oBakku Martepuanor umxk. E. M. Hakaouosoit (LIHUKCK)
n pux. K. U. UcoGekosa (MApxU) -—um 5.1-—5.29; n-p TexH. HayK
A. W. Ue#traun, kaug. texd. Hayk M. H. HBanos (LI\HI/II/IC%) nn. 5.30—

! 3xecy W jaliee A1 KPATKOCTH CTPYKTYPHbie KOHCTPYKUHH HasblBa-
I0TC CTPYKTYPHL.
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5.42; kaux. texu, Hayk B, II. Hacoukun (UHHUMCK) — nn. 5.43—5.57;
KauA. TexH. Hayk 3. B, Tperbakosa — nm, 5.58—5.67.

[Fnasa 6 —unxk, 10. A, YepHoB ¢ HCHONb30BAHHEM MATEPHAJIOB
Kauguaata Tex. Hayk B. K. ®ak6uienko.

OnTHMH3alHA NapaMeTPOB KoHBeliepHOH CGOPKH H KPYNHOGJIOYHOro
MOHTaXa CTPYKTYPHLIX KOHCTpPYKuHMil — HanHcadHa npo¢. Tpodumo-
suiM B, M. no mMarepnanaM xana. Texd, Hayk ®epopenxo [1, IT. (HUHCI
Toccrpos YCCP).

Tnasa 7 —xkana. texn, nayk P. Y. Xucamos u umx. JI. A, Hcaepa
(KHMCH) — nn. 7.1—7.6 1 nux. M, JI, Upunbepr nn, 7.7—7.17.

ITpunoxenne 1 — uux, M. JI. TpunGepr; npua, 2 — nux. C. M. Asa-
reco (LUHHMMCK); npun. 3 —kasx, Texy. wayk E. P, Maueauuckuii
(HHMHCK); npua. 4 — kaud. texd. Hayk JI. L. Kuaumunk; nmpui. 5 —
I-p TexH, HayK, npod. B. K. Tpodpumos n urxk. C. Y. Asaneco — Bon-
POCH  MONENHPOBAHHA M CTATHYECKHE HCCJENOBAaHHA B JaGOPaTOPHMX
ycsioBuAX; A-p TexH. Hayk M. . Pamonenko, KaHa. texs. Hayk B. C. Co-
pokur (LIHHMHMCK) — MeTonuka npoBeeHHA OTHEBHIX HCNLITAHKA CTPYK-
TYPHBIX KOHCTDYKIHil Ha MojeJsx; KauA. TexH. Hayk B. H. Jdugzenko —
OcHoBHBe TOJOXKEHHS W 3a4aud CTATHYECKMX HCIBITAHMH B YCJAOBHAX
CTPOHTebHOI mJouanxky; A-p TexH, Hayk K. C. A6aypamngos — Mero-
IBl SKCAEPHMEHTAJBHEIX HCCNEAOBAHHE HATYPHLIX KOHCTPYKLUMH Ha AHHA-
MHYECKHe BO3JCHCTBHA THNA CelCMHYeCKUX; NPHJA. 6 — JA-p TeXH. HAYK,
npo¢. B, K. Tpopumos u unx. C. A. Aarecos.

Ipu cocranienun PexoMengaunii Obiin HCHOJIb30BAKH MaTepHAaJH
NPOEKTHBIX HHCTHTYTOB «['HmpocneudyerkoncTpykuusa», LIHHHnpomaza-
uuit, JlenBHVMNSIla, MockoBckoro apxurekTypHoro Hucruryra, I'TIH
Ykpupoektcranskonetpykuns, HUMCK Tocerpos CCCP, LHHHnpoexr-
CTaJbKOHCTPYKIHsA,  MoCHpoekT-2, IIH  ITpoMcTaJIbKOHCTPYKIIHSA,
LIHHK3M  voprosmix 3nanuii [AaBKpacHOspckeTposi, CBEpAJOBCKOro
MOJIHTEXHHYECKOro  MHCTHTYTa, XapbKoBckoro ITpoMcTpofiHHHDPOeKTa,
uucTutyToB I'aBAITY r. MockBH M Ap.

ratdora OCYHIECTB/IANACh NOJ PYKOBOACTBOM 3aC/HYXKEHHOIro ACATENA
Haykn H TexHukn PCQCP, n-pa Texs. Hayk, npod. B. H. Tpodpumosa.

PexoMeHAauMN PEUEH3NPOBAJNCH KOMHCCHed B COCTaBe: 3aciyiKeH-
HOro feArens Hayku u texuiku PCOCP, n-pa texH. Hayk, npo¢. E. U, Be.
JieHst ({lﬁencena'renb MUCH um. KyhbelueBa), x-pa TexH. HayK, npod.
B. H. lllumanoBcxkoro u kauf, TexH, Hayk A, §I. Ilpuuxepa (I'TIHM Vkp-
NpOeKTCTaNbKOHCTPYKUMA), I[lodeTHoro crpoutens PCPCP, Jaaypeata
Tocyaapcreennoit npemun CCCP A. TI. Mopo3osa ¥ KauA. TexH, HAyK
B. A. MupoukoBa (JIen3HHUHDII), kana. Texs. Hayx H. JI. Ilumenosa
(UHWKWCK), kana. texn. nayk E. 10, HdasnpoBa (Benopycckuii moam-
TeXHHYeCKMii MHCTHTYT), uHxKeHepos IO, A, Mapuwesa, A. H. Ycauosa,

H. H. TapacoBoi#t (I'unpocneuJIerkOHCTPYKUHS), HHIXK. IA. I1. Kossenko-
BO#_ l (BHMIIH IlpomcranbkOHCTPYKIHS).

3aMeuanHs W NpeAoXKeHHs Npock6a HanpaBJaTh no aapecy: 109389,
Mocksa, 2-1 MHcTrTyTCKAA Y1, B 6.



1. CTEP)KHERBIE CXEMbI CTPYKTYP,
MX Y3JIOBbIE CONPSI)KEHHS,
PEKOMEHJAIMM 1O HA3HAYEHHIO ONTHMAJIbHBIX
NAPAMETPOB

XAPAKTEPHUCTHKA CTPYKTYP

1.1. TIoHCcKH COBpPEMeHHHX apXHTEKTYPHHX ¢(opMm Goabluoii BHIpa3H-
TEJBHOCTH H YHHBEpPCANbHOCTH, OGpasyeMuX Ha OCHOBe MHOTOKPaTHO
MOBTOPSIOLUIYXCA 3/IEMEHTOB, NPHUBEJNM K CO3JAHHIO CTEPMHEBHX CHCTEM
HOBOrO THIA, K TaK HA3HBaeMHM CTPYKTypaM. IDTH CHCTeMbl, HMed B
CBOEH OCHOBe <KDHCTalJHYecKoe» CTPOEHHE, CXOAHBl C HEKOTOPHMH
BecbMa INPOYHHIMH OGPa30BaHHAMH opraHmveckoil mpupoawl. IIpakruka
OTEYeCTBEHHOr0 H 3apyOeKHOro CTPOHTENLCTBA HMEET HeMaJo NpHMe-
pPOB NPHMEHCHHA CTPYKTYPHHX KOHCTPYKLMii B BHjAe 0G0JOYEK, CKJAAMOK,
Kynonos, OfHako B NojasisiomeM GOJBUIMHCTBE CTPYKTYPHHE KOHCT-
PYKUHH NPHMEHSIOTCS B BUAE CTEPIKHEBHIX MIAHT. DTH KOHCTPYKUHH H3-
roTaBJIHBAIOTCA H3 CTAJH, aJIOMHHHS, REePeBa, B HEKOTOPHX CAyYasx M3
nmaacrmace, B oTedecTBEHHOM rpajXJAaHCKOM CTPOHTEJLCTBE HalJH TakK-
Ke nNpHMEHEHHe IJIHTH PeryJspHOro CTpPOCHHH H3 APMOLEMEHTHHX 3J1e-
MEHTOB.

OAHAKO MACCOBOE PacnpOCTPaHeHHe B OTEYECTBEHHOM CTPOHTENBLCT-
BE MOJYYHJAM CTajibHble CTPYKTYPHble MAHTH, YUHTHBAs 9TO, HacTOsLIee
H3flaHHe COAEPIKHT PeKOMEHJAUHH MO MPOEKTHPOBAHHIO CTAaJbHBIX CTPYK-
TYPHHIX IIAT, pabOTAIOIIMX COBMECTHO C KapKacOM HPOH3BOACTBEHHBIX
HJH TpaJaHCKHX 3AaHHH C HeCYU[MMH CTaJIbHHIMM HJIH KeJe306eToH-
HBIMM KOJIOHHAMM, BO3BOJAHMBIX KaK B OOBIUHBIX, TaK H CeHCMHYECKHX
pafionax, IToMuMo craTmuecKoii HarpysKd B psjae CJAyyaeR NperycMar-
puBaeTcst BUOpaUHOHHOe BO3JeficTBHe HA CTPYKTYPH OT PaGoThl Kphill-
HbIX BEHTHJATOPOB,

1.2, CTpyKTypHl 06/1aaI0T PAAOM NPEHMYWECTB, NPaBHIbHOE HC-
N0Jb30BAHHE KOTOPHIX NO3BOJIAET MOBHICHTh 3KOHOMHYECKYIO 3s¢deKkrTHs-
HOCTb KOHCTPYKLUHH 110 CPaBHEHHIO ¢ TPalHIHOHHLIMH pemleHHsaMH [1].

K npeumymecrsaM OTHOCHATCA: NPOCTPAHCTBEHHOCTh PabBOTH CHCTe-
Mbl; TIOBBIIEHHAs HAAeXKHOCTL OT BHE3ANMHBIX paspyileHuit; CHUXeHHe
CTPOHTENLHOR BBICOTHI MOKPHITH (MepPEeKPHITHA);, BO3IMOXKHOCTh Mepe-
KpHTHs1 GOJbIINX NpOJeTosB; yA0OCTBO NMPOEKTHPOBAHHsS JHHHA HoxBec-
HOro TpPaHCIOPTa M MOABECHHIX IOTOJKOB; BO3MOXKHOCTb CBOGOAHOM
paccTaHOBKH 000pylNOBaHHs (Ha nepeKpuITHAX); oOJerueHHe orpaxjia-
IOIHX KOHCTPYKHHEt KpoBau OJarojaps dacToil ceTke Y3JIOB; MaKCH-
MasbHas YHHQHKALHA Y3JIOB H CTEPXKHEBBHIX 3JIEMEHTOB; NOTOYHOE H3ro-
TOBJIEHHE MeTAJJNJIHUCCKHX KOHCprKlLKﬁ Ha BBICOKONPOH3BOAUTEIBHEIX
TEXHOJIOTHYECKHX JIMHHAX; CHHXKEHHe 3aTpar Ha TpaHCNoOpT H BO3MOXK-
HOCTb JOCTaBKH B OTAaJEHHHE M TPYAHOAOCTYNHLIE MECTa; BO3MOMKHOCTD
HCIOJIB30BAHHS COBEPIUEHHBIX METOLOB MOHT22Ka-C6OPKH Ha 3eMJe H
NoAbeMa NOKPLITUS KPYRNHBIMH GJaOKaMH; c60pHO-pa3GopHocTb (npu He-
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06XOZHMOCTH); APXUTEKTYPHAS BLIPA3HTEJNBHOCTh H BO3MOMHOCTH fIPHe
MeHeHHs I SAaKHfl PA3VIMYHOIO Ha3HAYEHHS,

Ipu stoM sKoHOMHYECKasi neecoo6pa3socTL HCNOAb3ObAKHS CTPYK-
TYp B MNOJHOH Mepe JOCTHraercsi IPH HX CepHAHOM H3rOTOBJIEHHH Ha
crelHa/IH3HPOBAHHBIX 3aBOJAX.

1.3. CtpyKkTypHble KOHCTPYKLHH, CXOAHble MO CBOEMY reoMeTpHue-
CKOMY CTPOEHHIO C KPHCTa/UIHYECKHMH pellleTKaMH MeTajla, SBJAAITCA
TUMAYHEIM UPUMEPOM NPOCTPAHCTBEHHOR chcreMH. CHila, NPHJCKEHHAR
K MOoGOMY y3ly CTPYKTYPH H NPOH3BOJbHO HaMpaBJIeHHAsi, BH3bBaeT
ycHJHe B TEpBYIO ouepelb B MPHMHLKAIOWHX K y3/]y NPOCTPAaHCTBEHHO
PACHOJIONKEHHbIX CTEPXKHAX, T. €. NPOCTPAHCTBEHHYIO DPeaKilHIiO, CXOAHYIO
¢ CONPOTHBJCHHEM CIUIOMIHONA cucTeMpl (MiuTh Ham obosouku). CTpyk-
TypHas CHCTeMa He HMeeT TPaJAHIHOHHMX VI METAaJVIHYECKHX KOHCTPYK-
LHA cBa3eli H B psaje cayyaes mporoHos. Mx ¢yHKUHMH BHIOJHAIOT He-
CyliMe CTEPKHH MOSCHBIX CETOK M HAKJOHHOH pelleTkH. Jlerko yGeRHTb-
cf, YTO AaXe CTPYKTypHas manta (puc. 1.1,a), noschue ceTkH KOTOpOf
06pa3yioT KBajpaTHHeE fiYefiku H CAMH MO cefe reoMeTPHYECKH H3IMeHHA-
eMb, B LeJOM fBJIeTcs TeOMETPHYEeCKH HeM3MeHseMOfi cucreMoi Ges
KakMXx-Mu6o cBsidefi; posib CBA3eil BHIMOJHAIOT HAKJIOHHHE DPACKOCH.

1.4. TlpocTpancTBennas paGoTa CTPYKTYp sipue MNPOABJAETCHA MHPH
AefiCTBMM HepaBHOMepHHX Harpy3oK. IIpu 9TOM neperpyska GOJBLIIHHCT-
Ba CTepXKHefl, HCKIOYasi CTEPXKHH, BHIXOJ KOTOpPHiX H3 PaGoTH mpeBpa-
I[aeT CHCTEMY B MeXaHH3M, He HapyllaeT HOPMaJbHOA PaGOTH KOHCT-
PYKUHH B LesJoM Gaarofapss cnocOGHOCTH CHCTEMH K mepepacnpepene-
HHIO YCHJHA.

1.5. CHcTeMBl ¢ reoMeTpHYeCKH HeH3MeHSieMBIMH HOACHLIMH CeTKaMH
(TpeyrosbHEle fYelikH ceTok) (puc. 1.1,6), MoryT BOCHPHHHMATh Kpy-
TAUIHE MOMEHTbl, B MeHbluefl CTemeHH MKeCTKOCThIO Ha KpyueHHe o06Ja-
Jaj0T CTPYKTYPhl, B KOTOPHIX OfHa CETKA NMOACOB IeOMeTPHYECKH H3Me-
HAeMa, HanpuMep, OfHa U3 IIECTHYTOJbHHKOB, APYras K3 TPEYroJbHHKOB
(puc. 1.1,8).

B cnyuae korpa oGe NOSICHBIE CeTKH fABJASIIOTCA TreOMeTPHUECKH
H3MeHAeMbIMH, CHCTeMa He BOCIPHHHMAET KPYTAUIHE MOMEHTHI.

1.6. PaGoTa CTpYKTYpHHX NJART Ha KpyueHHe NPHBOAHT K YMeHb-
LWIEHHI0 YCHJAHH# B moscax OT AeficTBHA H3rHOalOMmHX MOMeHTOB. Pacmpe-
JeJleHHe YCHJHH Ha JAHaroHaJjibiHble HanpaBJeHHA BCJeACTBHE KPYUeHHS
yBeJHYHBAaeT OCUYi0 KEeCTKOCTh CHCTEMH, paGora KOTOpo#i OOBIYHO CO-
OTBETCTBYeT PACUeTHHIM MOJe/isM B HHTepBaJe OT OpPTOTPONHON mJac-
THHKH C HYJEBOK JKECTKOCTHIO Ha KpyueHde KO H30TPONHOR HAACTHHKM.

1.7. MToMuMO CTPYKTYPHHX CHCTEM C PEryJasipHOH peuleTkof B NMpak-
THKe CTPOHTENbCTBA HAULIH NPHMEHEHHE CTPYKTYDHBIE CHCTEMH € TaK
Ha3bIBAaeMOil pa3pexeHHOR pelleTKOM, KOorja onpegeseHHble siYefikH He
3aNOJHSIOTCH NOsicaMH MR packocamH. IlonoGHble pemenns © TOYKR
3peHus NPOH3BOJACTBA HMEIOT JOCTATOUHBIE QGOCHOBAHHSA, OAHAKO B CTa-
THYECKOM OTHOLUEHHH paspexeHHe DPEUIeTKH cIIOCOGCTBYET CHHXKEHHIO
KaK OOlleff JKEeCTKOCTH CHCTEMbl, TaK H PaGOTHl CHCTEMBl HAa KpYUYeHHe,
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Puc. 1.1. Hexoroppie cxe-
MBI CTPYKTYPHBIX NJHT
@ — OpTOroHaJibHasi IMosAcC-

Hag ceTka; 6 — nosicHas

ceTKa C TPEeYroJbHBEIMH

sTyefK aMH; 8 ~— NosICHas

CeTKa C TPEYTrOJAbHLIMY #

HIECTHYTOMbHHIMH fAYefiKa-
MH

A AN SV
X 1 XX | XX 1 XX
SVZANVZANVF S

XX XX L XX/
AN
NAVAY

1.8. CTpykTypHHe MJAMTH O006najaoT MOBHIIEHHOH JXECTKOCTBIO,
OOHYHO AN HHX PEKOMEHAYeTCs OTHOLIeHHE BRHICOTHL X nposieTy hfi=
=1/,¢—"25 (npoTuB /s—1o B TPAAMUMOHHHIX TJOCKHX (epmax). B on-
HO3TaXHHX NPOMHILJIEHHEX 3AAHHAX 5TO NO3BOJSET 3HAUYMTENbHO YMeHb-
HHTh OGbEM 34aHUA ¥ CBA3AHHHIE C HHM SKCIJIYaTalMOHHBIE PACXOALL.

1.9, Kax KOHCTPYKUHH GO/BIIENPOJETHOrO Ha3HAYEHUs! CTPYKTYp-
HHe MJHTH HeAecoobpasHo NPUMEeHATh ¢ YKPyNHeHHON ceTKOR KOJIOHH,
HepexoA K KOTopoft B GoJbIUMHCTBe ciAyyaep mporpeccrsed, [Tpeumyme-
¢TBa TAKHX cXeM HSBECTHH—-—CBOéO}IHaﬂ NN3auUpPOBKA, THOKOCTD NipH H3-
MEHEeHMH TEXHOJNOTHH, 2 TAKIKe SKOHOMHS NJOLIAAH,

1.10, ITpoGaema noABecHOro TPAHCNOPTa NPM CTPYKTypax pemiaercst
HaMHOTO mpolue, YeM B OGHUHLIX NOKpoiTHAX. Yacrtas cetka ysjaoB nmo-
NycKaeT MOABECKY MyTeil KPAHOB, TeibdepoB U KoHeefiepog ¢ MHHHMAJb-
HBMH JONOJHUTENLHHIMH 3aTpaTaMu B Ji0G0# 30HE KOHCTPYKUUH,

Cokpaufenne npojera MexAy HeCyHmiMMH SAeMeHTaMu C 6 wix 12
IO 2—3 M B CTPYKTYpax COZhaeT yCAOBHS AJs NpuUMeHenHs Gecnporou-
HHX peluenuit KpoBad.

1.11. B MHOrostaXHHX 3AaHAAX, KOrAa NOMELICHUA JOMKHHI YHOB-
JIETBOPATH TPeOOBAHHAM NPOU3BOJLHON YCTAHOBKH OGODYAOBaHMSA, a TaK-
e NpH KeoGXONHMOCTH NPUMEHATL COMLLIENPONETHYIO CeTKY KOJOHH,
CTPYKTYPH SBJAAIOTCA BeCbMa YAAYHOA KOHCTPYKUMEH M JJIS NEPeKPHITHA.

1.12, CgoficTBeHHAs CTPYKTYpPaM OAHOTHIHOCTL Y3AOB M CTepiKHe-
BHIX 3/IEMEHTOB [O3BOJIseT NepeliTy K NOTOYHOMY MEXAHM3HPOBAHHOMY
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NPOU3BOACTBY METAJIHYECKHX KOHCTPYKIHA NPHMEHHTENbHO K 3AaHHAM
Pa3AKYHOro HA3HAYCHHS, 3HAYHTEAbHO YACLICBHB 3aBOACKOE U3TOTOBJIEHNE.
TloToyHOe NPOH3BOACTBO, KaK H3BECTHO, NO3BOJAET PE3KO NOBBICHTH NpPO-
H3BOJIMTENLHOCTD H KauecTBO H3IOTOBJEHHS KOHCTPYKUHMH.

1.13. CTpyXTypHBle XOHCTPYKiHH B COMbIUMHCTBE CAy4YaeB AOCTAB-
JSIOT H2 MECTO CTPOHTENLCTBA B BHJE OTZAC/BHBIX 3JIEMEHTOB HJIM BKJa-
AbIBa€MBEIX OJHA B JAPYTIYi0 CTEPXHEBBHIX NHpaMHJ, 06pasylolHX B Npo-
yecce TPAHCHOPTHPOBKU MJIOTHHE iuTalenb. Takve MepeBO3KM SKOHOMAT
TpaHcIOpTHHE cpeAcTBa, CTPYKTYpH ABASIOTCS IOYTH eAHHCTBEHHO
BO3MOXKHOH KOHCTPYKILHel 3aBOACKOTO H3TOTOBAEHHs1 A TPYAHOAOCTYI-
HHIX PAlOHOB, KYAa CTPOHTENbHBIE 3JIEMEHTH MOMHO AOCTABJATh JHUIb
aBralye.

1.14. Ilpu KouBeiiepHO-6MOYHOM MeTOZe MOHTAXKa, HecMoTpA Ha
GoJibllIoe KOJHYECTBO SJIEMEHTOB, H3 KOTODBIX Ha MecTe cCOGHPaeTcst KOH-
CTPYKUHs, MOHTaX e€e B Psjie CAyuaeB OKasmpaercs Oojee OHICTPLIM H
IKOHOMHYHLIM, YeM NPH OOHIYHBIX KOHCTPYKIHSX.

1.15, CTpyKTYpH HMelOT DS HEAOCTATKOB, 3a4acTyi0 HepaspbiBHO
CBSAZAHHBIX ¢ HOCTOMHCTBaMH. SIBaAsAch MO CBOEMY BHYTPeHHEMY CTpOe-
HHIO KOHCTPYKTHBHOH cxeMoOif, 3aHMCTBOBAHHOH M3 NPHPOAM, CTPYKTYpPH
YCTYRAOT CBOHM NPHPORHEIM aHAJOraM B TOM, YTO OAHOBDEMEHHO C HPO-
CTPAHCTBEHHOCTHIO NMPHOGPETAOT YepTH KECTKOR yHudHKAauuH, 4TO Be-
JeT K HEKOTOPOMY YBEJIHUEHHIO Pacxoja MaTeprnana.

1.16. B nauGonee pa3BHUTHIX KalHTaJHCTHYECKHX CTpaHaxX, a TaKxke
B CTPaHax HAPOJHOH AEMOKPATHH HMEIOTCA AOCTATOYHO MOUIHEIE NPOH3-
BOACTBEHHBIE Ga3H 1O H3TOTOBJICHHIO CTPYKTYDPHbIX KoHcTpyxumii. Ilpn
3TOM CTPYKTYpPHl H3rOTaBJIMBAIOTCS «Ha CKJIajf» Hoi HanboJiee pacmpo-
CTpPaHeHHble CeTKHM KOJIOHH M MoJiesHBle Harpysku. Hapaay ¢ s3taM 66.b-
HIYI0 YacTh CTPYKTYP BHINOAHSIOT MO WHAMBHAYalbHHM 3aKa3aM Ha 3fa-
HHS GOJIBLUHX HPOJIETOB H YAaCTO CJHOKHON KOHGHIypaluH.

1.17, B Coserckom Colo3e, KaKk yxe OTMeuanoCh, OypHoe pasBHTHE
crpyktyp nonoxeno nocranossienuem IIK KIICC u Cosera Munucrpos
CCCP or 29 maz 1972 r. Ne 381 «O6 opranusaunys npou3BOACTBA H
KOMIIIEKTHOR HOCTABKH JIETKHX METaJVIMYeCKHX KOHCTPYKIHH NpOMBbl-
JIEHHEIX 3JaHHH»,

B cucreme Munmonraxcnencrpos CCCP, Mocropucnoaxoma, Mun-
TaxcTpoad CCCP u ApyrH#x MHHHCTeDCTB H BEAOMCTB BBEACHH B SKCILTY-
aTallyi0 3aBOLH MO H3TOTOBJEHHIO CTPYKTYPHHX KOHCTPYKUMH B oOmie#
caoxuocTy Oosiee yeM Ha 2,5 Mas. m? nepekpeiBaemoll NJAOMLAAH B TOA.
CepuiiHO HM3roTOBJASIOTCS CTPYKTYPHHlE KOHCTPYKUHH H3 NPOKATHHIX IIPO-
duneit cucremnr «UUHHUHUCK» u 1py6 cucremer «MApxU» u «Kncro-
BOACK» noj mHaubojee pacnpocTpaHeHHHle JIs MPOMBIIICHHHX 3AaHuil
ceTkH KoJOHH 12)X18, 12)X24, 18XX18, 24X24 M. M3 yHupuunpoBaHHBIX
3/71€MEHTOB CTPYKTYPHBIX IJIHT C BKJIOYEHHEM B CHCTEMY HONOJHHTEJbHHIX
afleMenToB (LInpenrenefl, 3aTAXKeK, TPOCOB, KANKTENEH H TIP.) HAH cOYJe-
HEHHBIX JABYXBAPYCHHIX NO BHICOTe KOHCTPYKIH{l NPeACTaBAAETCH BOSMOXK-
HBIM TIepeKphIBaTh TMpoJersl nopaika 80 M, IlomMuMo THNOBLIX pemleHHE
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B CogerckoM Coioze paspaGoTan pAf OPHTHHAJNDBHLIX CTPYKTYDHBIX KOH-
CTPYKUHH M Y3JOBHX CONPHIKEHHH, NO3BOJAIOWMX NEPEKPHIBATH BeCbMa
Gosbuide TpOJIeTH M HAUIEAUWIHX NpDHMEHeHHe B HHAHBHAYaJbHBIX 34a-
HHAIX U COOPYMHEHHSX.

CXEMbI CTPYKTYPHBIX KOHCTPYKUUN
¥ MX WIEHEHUE HA OTITPABOYHLIE MAPKH

1.18, dopmupoBaHue CTPYKTYP Ha CTPOHTENbHOH Maowaaxe B GOJb-
LIHHCTBE CJyYaeB OCYLIECTBJISIETCH H3 OTHEJbHBIX OTHPaBOYHHIX MapoK
3aBOJCKOro H3roTosseHHs. IIpH 9TOM B HPaKTHKE CTPOMTENbCTBA HAIUJIH
NpHMEHEHHe CJEAYIOIUIHe cnoco6hl GOPMHPOBAHHA KOHCTDYKTHBHOM CXe-
MbL: H3 CTEpIKHel pasMepoM Ha OJHY SUeliKy;, M3 KOPOTKOpasMepHHIX 3Je-
MEHTOB peHIeTKM M AJIHHHOPA3MEPHBIX NOSCOB; H3 NJIOCKOCTHBIX (epM; H3
NPOCTPAHCTBEHHHX CTEePIKHEBHIX MHpaMHI H XOGOPHHIX JIHHEHHHX 3Je-
MEHTOB.

B nocieaHee BpeMs HaxoUAT NMPUMEHEHHe CKJIaJHble CTPYKTYphl, KO-
TOPBIe H3TOTABJUBAIOTCA B 3aBOACKHX YCJOBHAX UEMMKOM HA ONpejeseH-
HYIO Cexuio 3haHus. B 1aGa. | npuBoAATCA CTEPXKHEBHE CXEMBI CTPYK-
TYPHHX ILIHT, Hallejlllde NPHMEHEHHE B OTEUECTBEHHOM H 3apybexHom
CTPOHTEJILCTBE, a TaKKe NAIOTCH PEKOMEHAAUMH B 9aCTH YJIeHEHHS HX Ha
oTnpaBoyHble Mapku [2].

KJIACCHOHMKALIMA VY3JIOB CTPYKTYPHBIX KOHCTPYKIUH

1.19. Ha puc 1.2 npuBozATcs HanGosiee XapaKTepHbie y3JOBhle CO-
NPAKEHHA SJIEMEHTOB CTPYKTYPHHIX muut. [lpu 9TOM B 3aBHCHMOCTH OT
cnocoGa COeRUHEHHs SJCMEHTOB OHM NOAPA3AEJEHH! HA TPH OCHOBHLIE
rpynmsl,

1 rpynna — Goarosmie coefnHeHHs, K HHM OTHOCATCA Y3JIOBHE coOe-
JHHEHHs, HCK/HOYalollye CBapKYy Kak B 3aBOACKHX, TaK H MOHTAaXHBIX ycC-
JOBHSX H TNO3BOJIsAIOLIMe COGHpaTh CTPYKTYDPH TOJIbKO Ha Goatax JuGo
Apyrux cGopoussix petansx (puc. 1.2, a, 6, 8, 2):

a) COoeAMHEHHE YroJKOBHIX cTepxkHelt Ha Goarax BHaxJecT. Ilpume-
HsieTCsl B HHJKHHX y3Jax CTPYKTYPHBIX KOHCTpYKUMH cucremn «LIHH-
HWCK», paboraiomux npeHMylIeCTBEHHO B OJHOM  HaIpaBJIeHHH
(puc. 1.2, a);

6) coepunenue tHna «IOuucrpar», PaspaGorano ¢upmoit «Unistrul
Corporation» coBMectHo ¢ aaGopaTopHeii CTajJbHHX KOHCTPyKuuii Mw-
yuragckoro ynusepcutera (CHIA), VaaoBas ¢acoHKa BHINOJIHEHA HITaM-
IOBKOH C OTBEPCTHSMH M UIMOHKAMH IJIA COCAHHEHHA HAa G0JTax CTepX-
Heit rHyroro npoduas (puc. 1.2, 6). ITonoGuoe yanoBoe coelHHeHHE B
OTEYeCTBEHHOM CTPOHTEJBCTBE He HAllJI0 APHMEHEHHS B NOBTOPSIOMIUXCH
o6bekTax. OpHako BBHAY OGOJbILIOH NPOCTOTH PEKOMEHAYETCH €ro OCBO-
HTb AJS HCNOJB30BAHHA B KOHCTPYKUHSIX CEPHHHOrO M3TOTOBJGHHS;

B) coefuHeHHe cHcTeMH «COKON», cocrosimiee H3 INeCTH TOHKOCTeM-
HHIX NHPaMHAAJBHBIX Aerajefl, H3rOTOBJEHHHIX H3 JIHCTOB C TNOMOIILIO

9



01

Ta6auua 1

Q6os-
HayeHHe

XapakrepHHe 0COGEHHOCTH BosMoxHoe Y/eHeHHe H3 OTNMpaBOYHLIE
CTPYKTYPHBIX OJHT CrepKHepHe CXeMH MapKH

TlepekpecTile (epMH ABYX HJH Tpex IlnockHe depMH
HanpaBJ/ieHHii, YCTAHABJHBAeMHX Bep-

THRKaNbHO

Y3nsl H cTepXHH

CrepiHeBHe MHPAMHAN H XoGopHHe
3JIeMeHTH

Tlnockue BaH o6beMHHe (epMH Of-
HOr0 HampaBjieRRs H  jRoGopHHe
3JIEMEHTH JAPYroro HanpaBjieHHs

OpToroHa/bHEE CeTKH HOSCOB CABHHY- ! t
TH Ha MOJIOBHHY suelikn., [TodAcHble @ n 1D
S19efKH MOrYyT 3aNOJHATbCA HAH He 3a- / 1
TNONMHATBCA AHATOHAJNAMH

—a_
|_ms  ms
To Xxe, uT0 H cucreMa B ¢ paspexen- %Zd Y3nu u cTepxHA
ROl BIJKHeH TONCHOX CeTKOH M YacTHY- ~d CrepXHeBHe NHPaMHAN B K0GopHHeE
HO Pa3peieHHOfl PACKOCHO! pellleTKoi mi JeMEeHTH
] < - s Ilnockne win o6beMHHe depMH of-
4 7 HOrO HafpaBJIeHHS H NOGOpHHe 3se-
“},T[“ MEHTH [pYroro HanpasJieHHs
i
N/’ N/
X X TX 7
N N7
Optoronasnpuble ceTKH NOACOB pasBep- AN 2 Yanut H cTepXKHH
HYTH Ha 45° OTHOCHTENBHO APYr ApYy- X X BV A\ 7 d CrepXHeBhle MTHpaMHIE H A060pHEE
ra. Paspexennas packocHas pemerka N - W1 3JeMEHTH
N/ mi
paa N
N /’ N7 N/’
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(4!

OG6os-
Hauenue

XapaxTepHble 0COGEHRHOCTH
CTPYKTYDHBIX IJHT

CrepXKHeBbIE cxeMbl

ITpodonscernue rava. 1

Bo3sMoOXHOE YJeHeHHe Ha OTHpPaBOYHbLIe
MaDKH

Cknajuatasi cucTeMa, NOsica PacnoJo-
JKeHbl TpPEeHMYILIeCTBEHHO B OAHOM Ha-
NPaBJeHHH ¥ CHABHHYTH HA TNOJOBHHY
sAqefiKH

| Yanu u crepxnu

Ilnockue HAH TpexrpaHHHE GepMH

CeTKH TIOACOB TPeX HANpDABJIEHHH CHBH-
HYTH HA MOJIOBHHY fAYeHKH

ms mc

el

To xe, uto u cucrema E ¢ paspexen-
HOH CeTKOil NMOSCOB M pPacKoCHO# pe-
eTKoR

Y3JIBf B CTEPXKHH
CrepiKHeBHe THPAMUAN H  Ko6Op-
HblE 3/IeMEHTH

Y3iH H CTEpKHH

CrepxHeBHe NHPaMHAH H A060DHHE
3/eMEeHTH

Mnockue ¢epmosrn u  nobopHue
3JIEMEHTH

CeTKH NOACOB TPex HanpaBJeHHA CHBH-
HyTH. HuxXHAf ceTka paspexeHa o
06pa30oBLIBaeT WECTHYro/bHEE SUEHKH.
PemeTky Takxe paspexeHB

Yansl H CTepxKHH
CrepixHeBHe NHPAMHAN H f0GOpHHE
3JIeMeHTHI
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St

Ilpodosxenue raba. 1

o
6% XapaxkTepHbie 0COGCHHOCTH BoamMoxnoe uleHeRHe HA OTAPaBOYRbIE
‘§5 CTPYKTYDHBIX ILTHT CrepikHepHe cXeMhBl MaDKH
=
o
U | fsyxeapycubie CTPYKTYpPHbie MAHTH C Yanu u cTepKHH
OPTOroHAJILHBIMH CeTKaMH HOACOB, Je- d Crep)xHeBHe NHPaMHAH
Xam4x JAPYr nNpoTHB Apyra. PackocH,
OTHOCAIEHECA K OfHOH suefike, mepece- [’ K
Kanored ~~ mi
K | JByxbApycHas cTPYKTYpHAass NJHTAa C Y3nabt H CTepXKHH
CeTKaMH HOSICOB TpeX HalpaBJieHHi, Je- CrepikHeBHEe NHPAMHAH
MamAX APYr OPOTHB apyra. Packocw,
OTHOCAIIHECA K ONHOH sdeiiKe, mepece-
KafoTCH
JI | IByxbApycHast CTPYKTYpHAa maHTa C Vaau u crepxuu
CeTKaMH IMOSCOB TpeX HampaBJeHHH, CrepxHeBHle THpaMHAK
CHBHHYTHX Ha NOJOBHHY fYeRKkH. Pac-
KOCHl, OTHOCSIIHeCH K ONHOR suefike,
TlepeceKaloTest
M | TpexbsipycHast CTPyKTypHast njauta C VY3AH # cTepXXHH

OPTOrOHAJbLHRIMH CEeTKaMH NMOACOB. Mex-
Ay BepXHefl B HHXKHeR TOSCHOH CeTKOH
pacnosaraeTcs cpefusAs (TpeTbs) mosc-
Hast ceTka, MexXAy cpejHell R HHXKHeil
MOSACHOH CceTKaMH packKocu nepecexa-
10TCS

.

CrepxHeBble NTHPaMHAH B 1060OpHLIe
3/1eMeHTHl
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Ilpodosxcenue taba. 1

BosMoxHRoe 4jeHeHHe

XapaxTepHbie 0COGEHHOCTH CTepiKHEeBHE CXeMB Ha OTNPaBOYHLIE MADKH

=
% CTPYKTYPHBIX NUIHT
=

V3JIel 4 CTepXKHH
CrepxHeBHe NHPaMHAN H KOGOPHHE
3/IeMEeHTH

H | Tpexbapycnas cTpPyKTypHas maHTa
ceTKaMH NOSICOB TpPeX HampasJeHHH
IPH HaJH9HH cpelHel TpeThed HOSACHOR
CeTKH

INpumevwanne CnaollEag JHHAA — BepPXHHe NOfCAa H pelieTKa, NYHKTHPHAA — HHIKHHWE NOACA; mMS— BEPXHHH MOfAC,
mi — HUXHAR mosic, mm — cpeguuil nosic, d-— PacKocH, ¢ — CTOAKH, dg — NHArOHaMH B I/IOCKOCTH MOSACOB




Puc, 1.2. HanGoxee XapaKkTepune
y3/10BHE  cONPAMEHHA cTepxHeR
CTPYKTYPHBIX MUAHT

I rpynna — GoaTtoBrle (a, 6, 6, 2);

II ~Tpynna — KOMOHHHDOBaHHBIE

(8, e, o, u); 111 rpynna — cpap-
REte (X, 1)

WTAMIOBKH, DTH JeTaJH MeXAy co0Oil H C 3JieMEHTaMH COCTABHOrO THY-
TOr0 Npoduis COeRHHAIOTCH C NOMOMIBIO GOJATOB HOPMAaJbHOH TOYHOCTH.
Jlas oGecneueHHs: HeOGXOAHMO MKECTKOCTH JeTajy ys/a HMelOT BOKpYyr
OTBEPCTHS! BHUITAMIOBAHHEE BHICTYIIH;

r) ysaosoe coepunenne <«Tpuoleruk», PaspaGorano ¢upmoii «Fen-
timany (Kanaga), ¥Y310Boii sJeMeHT npeAcTaniseT co6ofi BLUIMEAP, BAOJb
00pa3yIiIKX KOTOPOro MMeIOTCsi masw ¢ pubaeHuMu crenkamu, Kouuw
cTepixHell ONMpeccoBHIBAIOTCS NO NPO(HIMO IasoB, BCTABAAITCH B LH-
JAHHAP B QHKCHPYIOTCA B NPOpe3six y3ha ABYMs KPHILIKAMH, COeJHHEHHBIX
Goarom (puc. 1.2,2). C60pka cTPYKTYpHOH KOHCTPYKUHE C HPHMEeHEHHEM
JAHHBIX Y370B CYLIECTBEHHO YNpOIaeTcs, NMOCKOJBKY AJIsi SapBepiieHHs
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tpefyercs MOCTAHOBKA TOJbKO OfHOro Goarta, Pexomenayercs nopgobuoe
y3710BO€ COGAHHEHHe OCBOHTH MPOMBIIEHHOCTBIO AJS HCIOAb30BAHHS B
cepuitHO H3roTaBAMBAaEMBIX KOHCTPYKIHAX,

Il rpynna — koMGHHHpOBaHHHe coefuueHus. K sTofi rpymnme oTHo-
CATCA COCAHHEHHR, B KOTOPHIX NPHMEHAETCH 3aBOJACKAS CBapka, a cOopka
y3/a ocyliecTBJsierca Ha Goarax. XapaKTepHHIM AJs 9TOR Tpynms ABJS-
eTCs pacyJieHeHHe Y3/I0BOTO COEeJHHEHHs Ha jBe rpymuml Aeranefi: hera-
JIH nepBOfl rpynnsl NPHBAPHBAIOTCS B 33BOACKHX YCJOBHAX K KOHLAM
coeHHsieMhx cTepixHell (6oNTOBHE HAaKOHEUHMKH, JHCTOBHe ¢acOoHKH
¥ T. A.), 2 AeTaJH BTOPOH rpynnb B BHAE a6, GoJTOB, KOHHEKTOPOB
00beAHHAIOT KOHUB crepXKHedl B y3en (pHc. 1.2, 3, e, 2, u):

A) yanobue coeaunenns cucreMH <«MEPO», paspaGorantse B
1938 r. B T'epmanuu; cHcrembl «BeiiMap», paspaGoraunsle B TP,
<MApxH» n «Kucnooacks, pazpaborandsie 8 CCCP MocKOBCKUM apXH-
TEKTYPHBIM HHCTHTYTOM H T'HIpOCHeELIerKOHCTP YKIHA,

Bo BCex 3THX CHCTEMAX OCHOBHBIM 3JIeMeHTOM sBafercs cdepHyeckoe
Hax noaycdepHyeckoe TeNO ¢ pe3pOOBHIMH OTBEPCTHAMH, B KOTOpble BBHH-
YHBAIOTCS BPAIIAIOIIMECs Ha KOHIAX CTepxkHelt GoaTel. B cHcremax
<MEPO» u «BefiMap» 60ATH K CTEPKHAM NPHCOERHHSIOTCA C NOMOLIBIO
KOHHYECKHX HAKOHeYHHKOB, B cHcTeMax «MApxU» n «KucaoBoncky —
NJIOCKAX NMJMHAPHYECKHX Wiait6, MpHBapeHHHIX XK XKOHHAM TpyGuaTuix
crepxkuelt, a TakXKe NMOBOAKOBHIX BTYJOK H IITHQTOBHX (HHKCATOPOB
(puc. 1.2, 9).

B oranuue ot cheremut tHna «<MEPO» B Simonuu GoJibuioe pacupo-
CTPaHeHHe NOJYYHJU Y3JOBHE COCAWHEHHS TPYGUATHIX CTepxHed Ha mo-
aeix wapax (cHcteMa NS), B KOTOPHIX cOeAHHHTeJbHble GOATH yepes oT-
BEPCTHE B Iape 3aBHRYMBAIOTCS C BHYTPEHHEH ero CTOPOHHI,

e) coequnenne Ha ¢aaunax. Paspaborano UHUMIICK axs tpyGua-
Toix cTepiuei # JIen3HHUIII A/ nPOKATHEIX MPHMERHTEJbHO K CTPYK-
TYDHBHIM KOHCTPYKIHSIM, coGupaeMblM M3 MHpaMHA, OCHOBaHMS CTepXKHe-
BBIX MHPaMUA 06GPA3YIOT CKATYIO MOSCHYIO CETKY, y3JI0BOE COelHHEHHe
KOTOpOA COCTOMT H3 ABYX (hjaHHEB ¢ NPHBAPCHHBIMH CTEPKHAMH NONCOB
# packocoB, daHUB Ha MOHTaXe OGBEAMHAIOTCA ¢ NOMOWbI0  GonToB
(puc. 1.2, e);

JK) COeRHHEHHe YrOJKOBBIX npodujeli Ha Ooarax nmpu noMomnu
JINCTOBHIX (HAaCOHOK, MPHBAPeHHHIX B 3aBOACKHX YCJOBHAX K JJIHHHOpas-
MepHbIM noscaM. CoelHHeHHe NPHMEHSETCH B BEPXHHX y3Jax KOHCTDYK-
unit cucreMu «IITHHUCKS>», paGoTaiowux npeHMyiieCTBEHHO B O4HOM Ha-
npasJaeHun (pHe. 1.2, a);

¥) coepuHeHHe Ha GOATaxX IPH MOMOINH HPOCTPAHCTBEHHHIX (HACOHOK,
CBapHUBAEMBIX B 3aBOCKHX YCNOBHAX H3 OTAeNbHHX JHcTOB (pHC. 1.2, 4).

111 rpynna — coeAutenHd, OCyllecTB/seMble C NPHMEHEHHEM MOH-
taxsoh cBapku (puc. 1.2, , 2):

K) coefuHenue KOHCTPyKuu# «Okramnarrs. Paspaboraro B OPT
bHpmoit «Mangecman». K lnapy nNpHBapHBalOTCA NO NepHMETPY TPyGua-
THle cTepKHK (puc. 1.2, x);
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a1) coepunenne cucreMul «IJHUMCK». Kouue Tpy6uaThiX cTepxHed
CIUIIOIIMBAIOTCS M COGHpaloTCA B NMPOCTPAHCTBEHHOM Yy3Jje; obpasoBaB-
IWeecss MeXAy KOHUAMH CTepXKHeji NPOCTPAHCTBO 3aMOJHSeTCA pacnJas-
JeHHHM MeTaJuiom (pHc. 1.2, z).

1.20. B coorBercTBHH ¢ H. 1.19 KOHCTpyHpPOBaHHe Y3JOBLIX COEIHHE-
HBHH MOJXET BLINOJHATBCS NO TPeM cXemam:

a) oGbesuHeHue cTepiKHel 6e3 JOMOJHHTENbHLIX JJEeMEHTOB (BaHHas
CBapKa, coe/liHeHHe CTepXKHefl BHAXJIECT H T. 1.);

6) ob6bepuHeHHe CTepXKHell ¢ MOMOILIO ORHOH Y3JIOBOR JAeTasH
(«Oxranaarr», «lOuKCTpaTs, <TpHOJETHK» H T. 1.);

B) oGbeauHeHHe CTepXKHeil C MOMOIIBIO Y3JOBHIX JeTajedl, NpHKpen-
JIEHHBIX K CTEPXKHSAM, H COelMHMTeNbHOro aeMenta (¢MEPO», «MApxUs,
«Kucnosonck» u T. &.).

1.21. Coenunenue cTepxkHeil Mo cxeMe a Tpebyer ofecleueHHs npou-
HOCTH y3Jia CTPYKTYPHOM KOHCTPYKIIHH B OJHOM CEYeHHH, IO cxeme 6 —
B ABYX CEYCHHSIX H 1O CXeMe 8 — B TPex HJM UeTHpex ceueHHsAX. Uem
Gosblle B Y3J0BOM COeIHHEHHWH CeueHHH, TpeGylolux oGecmeyeHHs €ro
APOYHOCTH, TeM GoJee NOPOTHM NPH BCeX APYTMX PaBHBIX YCIOBHSX H
TPYAOEMKHM B HM3rOTOBJIEHMH MOJIyYaeTcs Y3JOBOe COeRHHEHHe.

PekoMeHAalMH MO MPUMEHEHUIO TeX HJIH HHBIX Y3JMO0BHX COeAHHEHHi
B PAa3JMYHHX KOMIOHOBOYHHIX CXeMaX CTPYKTYPHHX IUIHT NPHBOAATCA

B Ia. 2.

PETYJTMPOBAHUE YCHUJINH B CTPYKTYPHBIX [VIUTAX

1.22, PeryaupoBaHue YCHJH# B 3JeMEHTaX KOHCTPYKUHH HNPOH3BO-
JUTCS ¢ HeJbI0 X YPaBHHBAHHS, YTO NO3BOJSAET CYIIECTBEHHO YMEHBUIHTD
KOJIMYECTBO THNOB CTepXKHel W YJYYIUHTb [OKAa3aTeAd MacCH KOH-
CTPYKILHH.

Pery/iupoBaHHe AOCTHraeTCsi CO3JaHHEM B3aHMHO ypPaBHOBEIlEHMBIX
BHYTPH KOHCTPYKUHMH YCHJIHII, KOTOpble B HanGoJjiee HarpyXeHHHX CTepxK-
HfiX OOpaTHH 1O 3HAKy YCHJHAM OT SKCIVIyaTauHOHHOH HAarpyakH, a B
MeHee HarpyeHHLIX — MOTYT COBNAJaTh N0 3HAKY C YCHJHAMM OT IKCIJY-
aTalMOHHON Harpy3KH,

1.23. K OCHOBHBIM cnocoGaM peryjJupoBaHus YCHJHH B CTPYKTYPHBIX
MJHTAX OTHOCATCA: HampsKeHHe HX 3aTAKKAMH, OCajlKa onNop; ycra-
HOBKa CTEpXKHeli ¢ OTKJOHEHHEM OT 3aZaHHON reoMeTpHH.

1.24, OtbicKaHWe ONTHMAJBHOrO pelieHusi, ofecneuHBalpLlero Mak-
CHMaJIbHBIH 3¢deKT OT peryJHpoBaHHs YCHJHH, peKOMeHAyercsi ocylle-
CTBJIATb JMHOO BAapHAHTHLIM NPOEKTHPOBAHHEM, JHGO € HCNOJL3OBAHHEM
METOJI0B JIHHERHOTO NpOrpaMMHPOBAHHS,

1.25, 1ast perynupoBaHusa YCHARHA B CTPYKTYPHHIX MIHTAX C NIOMOIUBIO
3aTAXEK DEKOMEHAYeTCsl HCNOJb30BATh KAHATH! H3 BHICOKONMPOYHOK npo-
BOVIOKH HJIH KDYI/Hle CTEPIKHHM HS CTanH NOBHIIGHHOM M BEICOKOR npod.
HOCTH.

Ha puc. 1.3 nokasaHel cxeMu! pery/ipORAHHS YCHJRH B cTPYKTYPHHX
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Pue, 1.3. CxeMH peryaupopa-
AAg ycuamfi ¢ nmoMolms0 3sa-

TAMER

4,va, a, 6 —ocH Hanpsraomux sa-

TAXKEeK H HNOSICHBIX crepxBAefl

4.<4 ' COBRANAKT; &8, 2, d — 3aTHK-

4 KH TIDOXOAST BHE CTPYKTYypHOR
llllllwl 777 ul}/[// //I/full 7. IIJ.IHTH

Puc. 1.4. BoipanHMBAHHE YCH-
anft B MOACHBIX CETKAX nyTeM
3 OCafikH Onop

X3 Puc. 1.5. OcuwoBnast cHcTeMa
X, X APR peryampomamun  ycramd
2

1 nyreM NOCTAHOBKH HEKOTOPHLIX
X4 cTepxuel ¢ OTKAOHCHHEM OT

Vay ~ N J TeOMETPHIECKHUX PAIMEPOB

IUMTaX ¢ MOMOINbLIO 3artaxeK. [ KBafpaTHHX CTPYKTYPHHX NJHT 3a-
TAXKKH PEKOMEeHAyeTcs PacnoJiaraTb Kpectoo6pasno; AAS NPSMOYroibHBEIX
HJAUT, ONePTHX NO YIJIaM, peKOMEHAYEeTCSl pacloNoXeHHe HECKOJLKHX na-
pajeNbHBLIX APYr APYTY 3aTsKeK BAOJb GOJBLLIOrO NpoJiera MJANTH, Npu
STOM HaNpATajOUlMe 3aTAXKH H CTEPXKHH MOTYT OHTb NapamiefibHbl MM
cosnagath (cM. puc. 1.3, a, 6). C 10MOMBI0O KaXKAOH H3 3aTAKEK ORHO-
BPEMEHHO HaNpAraloTcs HEeCKOJBKO CTepiKHefdl, PacNONOKEHHBIX APYr 3a
apyroM, Tlpa monoGuoM crioco6e HanpsKeHHs PeETyJANPOBaHHE yCHJHH
JIOCTHraercsi B OCHOBHOM B PacTAHYTHX noscax. Korza saTaXKH yacTHu-
HO WJ¥ NOJHOCTBHIO NPOXOAAT BHE CTPYKTYpH (cM. puc. 1.3, 8, 2, d), 10
ApH HX HaTAXMeHMH NPOMCXOABT BHIpABHHBaHME YCHAHA BO BCEX HJH B
GOJILIIMHCTBE CTePXKHEH CTPYKTYPHOR IJHTHL

1.26. B npAMOyroabHHX HAM KBAAPATHHIX B MJaHe CTPYKTYPHHIX IUH-
Tax ¢ OPTOrOHaJbHHM PACHOMONEHHEM HOSCOB, WIAPHMPHO ONEPTHIX Ha
HEeCKOJIbKO KOJIOHH 1O KaXJ0fl CTOPOHe KOHTYpPa, BO3HHKaeT Gosbllan pas-
HHUR YCHAHR B MOACaX, YTO NPHBOAUT K YBENHYESHHOMY PAacXOAY CTaJH.
TlonyuuTh MaAOH3MEHSIOIIHECH YCHJAHS B NMOACaX MOXHO NPHHYIHTENb-
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HbiM BblpaBHMBAHUEM KPHMBH3H BIO/Ab H3OTHYTHIX OCefl, 9T0 NOCTHraeTcs
ocazkoji onop (puc. 1.4) [3, 4, 5]. Pekomenayerca nyTeM H3MeHeHHS
OTMETOK OfIHPAHHA YMEHBIIHTb H3rHGalOIHA MOMEHT B reOMeTPHYECKOM
HeHTpe 3a CYeT HEKOTOPOTO yBeJHUeHHs H3rubaloiero MomeHnrta BOJH3M
MECT QUHPAHHS.

SroHoMUs MeTaa, MoJayyaeMasl 3a CyeT OCafZOK Omop, 3aBHCHT OT
Xapaktepa ONMHPaHHs, NPOJeETa, BHCOTH CTPYKTYPHOH IUIHTEI, TONOJOrHHM
cTepXHeBOfi CXeMH H T. 1. Yame Bcero sKoHoMHA cocTabiser 10—156%.
Boabmni skoHOMHYECKHMii 5 (EKT COOTBETCTBYeT KOHCTPYKIHH € 60Jb-
INHMH NPOJIETaMH H Harpy3KamH.

MeToftHKa onpelelieHHsT ONTHMAJbHBIX OCafOK ONOp NpHBEAeHa B
n. 431,

Crenyer uMeTb B BUAY, UTO BHIDRBHHBaHHE YCHJHMH, OCYLIECTBJAEMOE
3a cyer Pa3HOCTeHi OTMETOK OMHpaHHs, MOXHO 3deKTHBHO NPHMEHATh
JIHLIb B CTPYKTYPAX C HENOAATIHBLIMA COeXUHEHHSAMH.

1.27, PerynupoBaHne yCWJIHA MOXKET OCYLWIECTBAATHCA TaKkKe NyTeM
HaMEPEHHOT0 H3TrOTOBJIEHHS OTHEJbHBIX CTePKHeH C OTKJIOHEHHEM OT reo-
MeTPHYECKHX DasMepoB. B KadecTBe TakHX CTepiHed clefyeT BEIGHpATh
Te, HCKJIOUEHNE KOTOPHIX H3 KOHCTPYKIMI He NpeBpalnaeT ee B MEXaHH3M,
IIpH npHHYAHTENLHOM CONPSIKEHHH 9THX CTePXKHeR B ysjax CTPYKTYpHI,
KOTOpOe HOCTHraeTcsi MPHJIONKEHHEM ONpeleJICHHHIX YCHAHA MJH Harpe-
BOM, B DAje CTepKHell KOHCTPYKIHH BO3HHKAIOT YCHJIHS, OOpaTHHE NO
3HAKY YCHJIHAM OT JKCMJIyaTanKoHHOR HArpyaku,

Ha puc. 1.5 npuBefen npuMep BuGopa crepixHelt B CTPYKTyPHOA IJH-
te cucremnl «LJTHUHCK>», n3roTos/jerHe KOTOPHIX € OTKJOHEHHEM OT 3a-
JaHHOR TreoMeTpHH oOGecneyHBaeT npeABapHETeNbHOE HAaNpsXKeHHe KOH-
CTPYKUHH, BBUAY HanHuuA B 3TOH MiHTE ABYX OCefl CHMMeTDHH paccMa-
TpHBaeTcs ee !/, uacts. HenasecTHHIMH ABASIOTCS MOJHBE ycraua X, X,
X3, X4, KOTOpHE CKJIAAHBAIOTCH H3 YCHJIHH NpefHanpsxKeHHs (Haualb-
HBLIX YCHAMA) M yCMAMA OT BHeWHeli HarpyskH. B aannoM ciydae HeoG-
XOAHMO HaflTH TaKoe pachnpejlejleHHe BHYTPEHHHX YCHJIHH, KOTOpOe mo3-
BOJIHT NOJYYHTh MaKCHMAaJbHO MOJC3HYIO HAarpysKy.

IToHck OnTHManbHLIX YCHJHII MPeNHANPSKEHHST MOXKHO NPOHSBOJXHTH
CHMIJICKC-METOAOM JHHEHHOTO NPOrpaMMHPOBAHMSA, OCYUIECTRIAS MAKCH-
Musanuo uenesoir ¢ynkuun Z=KP, rne K — napamerp Harpysku, CH-
cTeMa OrpaHHueHHNl COCTaBJAETCA H3 YCJAOBHH NPOYHOCTH H YCTOHYH-
BOCTH OTA/bHBIX 3JeMEHTOB,

YcTaHOBJIEHO, UTO B Pe3yJbTaTe CO3JaHUS NPEJBAPHTENBHOIO HANPA-
JKEHHS B CTPYKTYPHOHR [JIHTe, B psle CayYaeB, TOJNE3HYI0 Harpysky
MOXHO yBeJHuHTh fo 209, [6].

IPAHHLPI HA3HAYEHHMS OIITUMAJIBHOW II0 PACXOLY
MATEPHAJIA
BBICOTHI CTPYKTYPHOM IJINTHI

1.28. [Tpu rasHayeHWH BHICOTH CTPYKTYPHOA IJIHTH M3 COBMECTHOFO
PaccMOTPEHHs YCJHOBHSI YCTOAYMBOCTH BEPXHHX H NPOYHOCTH  HHMHHX
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noscoB (Nms<SQRyAms; Nmi<<RyAmi) M orpasHdyeHus NJHTH NO Npo-
ru6am (@Wmex <<[f]) MOXHO HafiTH MHHRMAJEHYIO BHCOTY CTPYKTYpHOR
NJIHTH Amin, TPH KOTOPOH ONHOBPEMEHHO NOCTHTaeTcs NpejelbHOe COo-
CTOSHHE NOACOB MO MPOYHOCTH (YCTOAUHBOCTH) H BCell KOHCTPYKUMH MO
RedopmanHaM.

1.29, Ecau BHICOTY CTPYKTYPHOR MAMTH HAsHAYUTh MeHbUIe Amin,
TO MOSACa OKaXKyTCs HeLOHANPSIXKEHHHLIMH, MOCKOJBKY HX ceueHHe Gyamer
onpenensTbCs YCAOBHEM  BTOPOA TIPynnBl mNpefeAbHHX  COCTORHM
wWmax<<[f]. Takum 06pasoM, fimin ABNAETCA HHMKHeH rpaHHued, mepexo-
JIMTL 32 KOTOPYIO NPH MPOEKTHPOBAHHU KOHKPETHOH KOHCTPYKUHMH He pe-
KOMeHJyeTcs.

1.30. Eciiu BHICOTY CTPYKTYPHOR IJIMTHL HA3HAuKTh Goaswie Amin,
npOruGel MAHTH GYAYT MeHble AONYCTHMHIX, NepBOe Npefe/bHOe COCTO-
fiHHe KOHCTPYKUMM GYZAeT HAcTynaTh pausliie BToporo. B aToM cayuae npu
o6ecrneueHHH Hecylleil CTOCOGHOCTH PeIIeTKH CTaHOBHTCA BO3MOMKHBIM HC-
nonb30BaHHe pe3epBa HeCylleR CMOCOGHOCTH MOSICOB MPH YNPYrOMIacTH-
vecKoit ctagud ux paborth. TakuMm o6pa3oM, fimin SBJASIETCS TaKXKe rpa-
HHUeH, BEIIE KOTOPOif MpeficTaBaserTcsl BO3MONKHLIM YUUTHIBATE PAa3BHTHE
NAacTHYecKuX Aedopmauuil, uTo peroMeHayercss NPy NPOEKTHPOBAHHH,
NOCKOJIBKY 3TOT Y4eT NPHBOJAMT K CHIMEHMIO pacxola MaTepHaJioB H
YMEeHbIUEeHHIO KOJIHYeCTBa THIIOPa3MepOB CTepKHel,

1.31. Onpegenenue Amin NPOHIBOAKTCA AO BLINOJIHEHHSA NETAJBHOTO
pacyera mo AHCKDETHOH cXeMe, BCJEACTBHE 3TOTO DEKOMERAYeTCs Mpo-
PHOBL [UIHTHL OLPeAenaTh NPHOMHIKEHHO, HCMOMLIYA B KauecTBe MOJENH
MJIACTHHY HJu cHcTeMy mnepekpecTHhx depM. KoadduiuuerT nporosabHo-
TO usruGa B BEPXHell CeTKe NOSACOB PEKOMEHAYETCA NPHHUMATh OCPeJHEH-
HBIM KaK AJf ONHOro CrepXHs. IIpH 3THx yHpomaomuX NpeAnoCHAKaxX
BHIP2KEHHe MHHHMAJbLHOH BHICOTH! CTPYKTYPHOH MUIMTHL MMEeT BHJ,

( h ) 0wy qn (Ry,ml + Pm Ry,ms) _i__
hmin =\1+2,4 77 B 5= 5 E (D
Tde Gm H G — YHCHCHHBIE KOI(QHUUECHTH B BLIPAaKEHHAX MOMEHTa H
nporu6oB, aHAJOIHYHBIX 1O (GOpMe, ONHPAHHIO H 3aTPYKEHHIO MJAACTHHOK
HAY NEePeKPecTHHIX (PepM; ¢d, §» — PacueTHAA U HOPMATHBHAA HArpysKa
Ha TNOKPHITHE; /t — BHCOTA CTPYKTYPHOrO HOKPHITHS; [ — NPOJET MOKPHI-
THs; [{— MeHbIUMH NPoJIeT NPU NPAMOYTOJbHOA B TJIaHe CTPYKTYPHOR nau-
Te M JMaMeTP BIHCAHHON OKPYXKHOCTH HDH APYFHX OYEPTAHHAX B IIaHe;
[f1 — nomycTuMeill nporuG NOKPHITHS; Ry,mi; Ry ms — pacueTHbe conpo-
THBJICHHs MaTepHasta cTep)xHefi HHXHeft U BepxHefl MOSCHHIX CeETOK;
=077 ana crpykTypHHX naur, padoTalomux Ha Kpyuenue, u 1 mas
nauT, He paboTAIOIMMX HA KpyYeHHe; @rm — OCPEHEHHOe 3HayeHHe Koad-
(puKHerTa NpofobHoro H3ruGa RAs crepiKHel ciKaTON mosicrof ceTku

3¢ Ay
= —tt 1.2
BAeCh A NJIOUAZL {-TO MOSCHOTO CTEPKHA; @y = KOIPOHIUKEHT Npo-

JOJMLHOTO HarHGa {-70 MOACHOr0 CTEPIKHA,
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B kavecrse npuMepa onpelequM MHHHMAJbHOE 3HayeHue h s Tpe-
YroJIbHOH B IJIaHe ONEpTOfl 1Mo KOHTYPY CTPYKTYPHOH IVIHTHL C NMOACHBIMH
CeTKaMH, 00pa3ylolMMH TpeyroJbusle Avefikn (raba. 1E), nposeroM
{==100 . HopmaTusHas Harpyska passa 4000 ITa (400 xrc/m?) m pac-
yerHas 5000 [Ta (500 xrc/m?). Bepxuas mosicHas CeTKa CTPYKTYPH BHI-
noaHeHa M3 craan kaacca C 38/23 (Ry,ms=210 MIla, uan 2100 krc/cm?,
HIXKHRA — 13 cranu C 46/33 (Ry,mi==290 MIla, wau 2900 kre/cm?). Ho-
nyckaemulif nporu6 nokpeiTas [f]=1/400.

Mpunumaem h=1;/15 rae {;=1I/1/3. Ucnoabays cnpaBoyHbie AaHHEE
NO pacyery MIacTHHOK [7], HaXoAuM SHaueHHA KOSPQHUIMUEHTOB Om==
=0,0182 u 0,=0,000603. 3nayenne KOo3pPUUHEHTA QPm NPOROJBHOIO
n3aru6a CKaTHX CTepXKHel BepxHejl MOSACHOR CeTKH NPHHHMAaeM OocpejHeH-
HHM NpH THOKOCTH CTepXHsA A==70-—120, ocpeiHenHoe 3HAUEHHE Pm <
~0,7.

IMoacTaBrs uHC/ICHHBe 3HAYEHHS HCXOLHHIX NMapameTpoB B GopMyJy,
HaXOZHM, UTO BLICOTA CTPYKTYPHOR KOHCTPYKUMH He RONXKHA OHTb MeHee

1 0,000603 4 (290 0,7.210)
h”"”_(l+2’4 15)0'77 00182 5  2,1.108
1002 400
AT

ITocsie BTOPHYHOrO ONpefesieHHs! Amin IPH h/[‘=1,97V3_l100=l/23
NOJIYYHM YTOYHEHHOE 3HauYeHHE Amin==1,84 M. Jlna KBaApaTHOro B NjaHe
ONepTOro NO KOHTYPY CTPYKTYPHOrO MOKPHITHA CO CTOpOHO#, paBHO#}
100 M, npu Tol Ke cxeMe peweTKH GyqeM HMeTb Am==0,0464 H Quw==
=0,00406 [7]. ITocne npoBeneHuss aHANOTHYHBLIX BHIYHCJCHHA NOAYYHM
MHHHMaJbHYIO BHICOTY mauthi npHu [f]=1/400, paBnywo 5,2 M, a npH
[f1=1/250, paBuyio 3,25 M.

= 1,97 M.

OCHOBHBIE IT10JIOJ)KEHHU A
11O OIITUMAJIbHOMY INPOEKTHPOBAHUIO CTPYKTYP

1.32, Ilpn BHGOpe KOHCTPYKTHMBHOH CX€MBI CTPYKTYPHOR IIHTH pe-
KOMEHAYeTCsl, pacnoyarass XxapakTepHcTHKaMu oGbekra (rabapHTH, ycio-
BHfl ONHPAHHs, HArPY3KH H Np.), OCYLIECTBHTH TAK Ha3HBaeMOe ONTHMAJb-
HOe MPOEKTHPOBaHHWe, B KOTOPOM Ha OCHOBE NpHBEJeHHHX 3aTpaT ycra-
HOBHTb OCHOBHHI€ MapaMeTphH KOHCTPYKUHH, oGecneduHBaiolllHe HaMBHIC-
IHe TeXHHKO-3KOHOMHYECKHE ee MOKasaTeau [8].

1.33. McXORHEIMH RaHHBIMH JJIsi ONTHMaJbHOrO NPOEKTHPOBAHHA sAB-
JIIOTCA THN KOHCTPYKTHBHOK CXeMHl H KOHKDETHBHle XapaKTepUCTHKH
oGbeKTa.

1.34. KoHcTpyKTHBHAsL cXxeMa CTPYKTYpHOH IVNIATH XapaKTepH3yeTcs:
¢dopmo#t perynsapHofi suefikiH; BHAOM NpHMeHAeMHX npoduJedi; KOHCTPYK-
UMe#l y3NOBHX COGAMHEHMl W u/JeHeHHEeM Ha OTNPABOUHHIE MapKH; cCHO-
co6oM ONHpaHust H THIOM KDOBEJBHHIX KOHCTPYKIMH (ysnoBoe, BHEy3Jo-
BO€, IPOTOHK, HAaCTHJ, IJHTH).
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1.35, XapakTepucTHKH oGbeKTa LOJNKHL BKJIIOYaTb. TEHEPANbHEE
pa3MepH MOKPHITHA (CEKUMH, IIHTH) B IIaHe; CXeMY ONHPAHHA INIHTH
(0 KOHTYDY, B OTAEJbHBIX TOUK2X); PacueTHyIO HAarpysKy B BHJAE SKBH-
BaJIEHTHOH DaBHOMEDHO pachnpelefeHHOf; XapaKTepHCTHKH MaTepHala H
copTaMenTa npodueft AAS CTEPKHEBHX 2JEMEHTOB CTPYKTYPhH; AanHbie
10 y/AeJbHOH CTOMMOCTH KDOBEJbHHX H CTECHOBBIX OrpaxRIeAHM; napa-
MeTpHl NePeKPHBAEMBIX MOMEIeHHH, Onpenesiomine SKCNAYaTAllHOHEHE
Pacxomsl.

1.36. PeaysbTaTaMH ONTHMHSALMOHHOrO MPOEKTHPOBAHHS ABJIAIOTCA:
pasMepH siYefiKH NOACHOH CETKH H BBHICOTA INIATHI, 00ecneqHBalomue HaH-
Jydillee MO NPHHATOMY KPHTEPHIO KauecTBO NPOEKTa; SKOHOMHYECKHE MO-
Ka3aTeJH KOHCTPYKIMH, COOTBETCTBYIOLHE ONTHMYMY; OLEHKH TMOTepPb
3aTpaT, BO3HHKAIOIIMX B PeaJbHOM MPOEKTe NPH OTKJIOHEHHH OT OITH-
MaJbHBEIX PasMepoB.

1.37 Kpatepnem KauecTBa NpOEKTHOIO PELICHHS HAH KPHTEDHEM OIiTH-
MaNbHOCTH HCKOMEIX PasMepoB ClejyeT NPUHHMATb TNpHBeJEeHHHe 3a-
TPAaTHI.

Meroauka ONTHMH3ALMOHHOTO pacyera npHBeAeHa B mm. 7.7—7.15.
TIpuMep onpesenenHs KayecTBa NPOEKTHOTO pellieHHs NPHBeLeH B
npua. 1.
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2. KOHCTPYKU UM CTPYKTYPHBIX NJIUT
OBIIASA YACTb

2.1. B Hacrosinlefl rnaBe NPHUBOASTCH PEeKOMEHRAUMH TIO KOHCTPYHPO-
BaHHIO Y [PHMEHEHHIO CTPYKTYPHHIX INIHT IOKPHITHHA, B TOM 4Hcle TH-
TIOBHX, & TaKXe KapKkacos OTam/HBAEMBIX M HEOTANJHMBAaeMHX 3JaHuR,
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BO3BOJAMMEIX B Pa3JiIMUHEIX PafioHaX CTPaHbl, B TOM YHCJEe CeHCMUUECKHX
(@0 9 6ayJIOB BKJIOYHTEJBHO) H C pacyeTHOH TeMnepaTypofi MHHYC
65°C u BhilLe,

Tipumeyanue TunoBHe KOHCTPYKUHMH, a TaKXKe DAL KOHCTDYK-
uuit, yepTexKH KOTOpHIx He yTBepxIeHH ['occtpoem CCCP B KauecTse
THIOOBHIX, HO BBIIYCKAaeMbIX CEPHIHO, M3TOTABJHBAIOTCA HAa CIIEIHAJIH3H-
POBaHHKIX 3aBOJaX C HNPHMEHEHHEM IOTOYHHIX TEXHOJIOTHYeCKMX JHHHH.
BeseactBre 3TOr0 Kakde-iM00 M3MeHEeHHst B 3TH KOHCTPYUHM HE MOTYT.
6uiTh BHeceHH Ges COrJIacOBaHHS € 3aBOAOM-H3rOTOBHTeNeM M paspabor-
YHKOM KOHCTPYKIHH.

2.2. B PexoMeHnanusax He pacCMaTpHBAIOTCS BONPOCH MPOEKTHPOBA-
HHsl CTPYKTYP IJisi 3AaHull Ha NpPOCAJIOUHBIX M BEYHOMEP3JABIX I'DYHTaX.
FOPHHIX BHIPAaBOTKAX, B YCJIOBHAX BO3JeHCTBHS BEICOKHX TeMIepartyp,
cpeAHearpeccHBHON M arpecCHBHOM CPelNH M NMOBBLILEHHOA BJIAXXHOCTH.

2.3. Ilpu mpoeKTHPOBARHK 3RAHUIA U COOPYXKEHHHA ¢ INpPHMeHeHHeM
CTPYKTYD HaJJIeXXHT YuMThHIBaTh TpeGoBamus rasei CHull 11-23-81
«CranbHble kKoHCTpYKIuU», raasbi CHull 11-6-74 «Harpysku n Boageficr-
BHAY, a TakxKe nonoxxenus TII 101-8]1 «Texuunueckue npaBuia MO SKOHOM-
HOMY pAaCXONOBAHHIO OCHOBHHIX CTPOHTe/NBHLIX MaTepHallOB», IJIaBH
CHull I1-90-81 u raaBw CHuIl 11-2-80 ¢ H3MeHeHHSMH H JONOJHEHH-
amu, [Ipy npHMeReHHH CTPYKTYp, BHIIYCKaeMHIX CepHHHO, ciaelyeT TaKxke
nosb3oBaThCH MarepHanamu [1]—[7].

2.4. Tlpu BHGope CTPYKTYPHOH KOHCTPYKUHH DPEKOMEHAYETCA OTAA-
BaTh NpEANOYTeRHE KOHCTPYKUHMSIM, CEpPHAHO BHINOJHAEMBIM M0 KaTalo-
raM ¥ THOOBHIM ueprexaM. IIpUMEHHTENbHO K CTPYKTYpaM HHAHBHAY-
aNBHOrO HA3HA4YEHHs, M3rOTAaBJMBAeMbIM Ha  HeCllenWaJH3HPOBaHHBIX
3aBOJlaX, PEKOMeHAyeTcs CcOGIIoAaTh TPeGOBaHHA NO TeXHONOTHYHOCTH
KOHCTPYKIMH, YHHOUKAUHA OTHEJbHBIX 3JIEMEHTOB H IIp.

2.5. T'onoBHO# 06pa3ell CTPYKTYP CePHHHOI0 H3TOTOBJIEHHS DeKOMEH-
RyeTCs HCHBLITATh Ha CTaTHUECKHMe M, NpH HeOOXOIHMOCTH, ANHAMHYECKHe
Harpy3kd B COOTBETCTBHH C METOAMKOM, uajoxceHHoi B mpua. 5. Kon-
CTPYKUHH HHAMBHAYAJILHOTO NPOEKTHPOBAHHS MOrYT GHITb HCMBEITAHBEI 1O
AaHAJIOTHYHOH MeTOJHKe, a 1€1ecoo0pasHOCTb NPOBENCHHS TAKHX HCIb-
TaHHH OroBapHBaeTCsi B KaXKAOM KOHKPETHOM CJyudae.

2.6. BriGop HOBHIX KOHCTPYKTHBHBIX (OPM CTPYKTYP, HX OUePTaHHe B
nJaHe, yCJAQBHSL ONHMPaHMs, HaJHYHE MOCTOBBIX M NOJBECHHIX KPAHOB H
npoyee JONKHH GHTh 0GOCHOBAHB TEXHHKO-JKOHOMHYECKHM PacueToM H
COrflacOBAHH C 3aBOJAMH-H3TOTOBHUTENSIMM M MOHTa)XKHLIMH OpraHu3a-
LHAMH.

2.7. Tlpn npoeKTHpOBAHHM 3JaHHUil GOJNBIION NMPOTSKEHHOCTH C IpH-
MEeHeHHeM CTPYKTYPHHIX IUIT CJelyer NpelycMaTpHBATh TeMIl€paTypHHe
IIBH, pa3fieNifiolIde NOKPHITHE H B psifle clyiaeB KapKac 3JlaHHs Ha OT-
IeJibHbie OTCEKW. PasMephl TeMnepaTypHHIX OTCEKOB M KOHCTDYKIHA TeM-
nepaTypHOro 1Ba ONpeieNAloTcs B cooTBeTcTBHH ¢ TpeGosanuamu CHull
AnA SHARHH C MeTAJJIMYeCKHM M CMeHIaHHBIM KapKacOM, a TaKXKe C yKa-
3aHHAMH COOTBETCTBYIOIIHX THNOBHIX NPOEKTOB,
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2.8, JKecTKOCTE KApKaca OAHOSTANKHHIX NPOMBIUJICHHHX 3AAHUA B
TPaHNIAX TEMNepPaTypHOro OTceKa AOMKHA ofecneyHBaThCA B mOnepey-
HOM HanpaB/ieHHH 3alleMJeHHeM KOJIOHH B ()yHAaMeHTax (npH WapHHp-
HOM CONPSYKEHHH CTPYKTYPHOI MJIHTH C KOJOHHAMH) ¥ B NPOROJBHOM —
[OCTAHOBKOM BEPTHKAJLHEIX CBA3e#l MEXKAY KOJOHHAMH.

JKeCTKoCTb KapKacoB OAHOSTANKHMX NPOMBILIICHEHX K PPaXIaHCKUX
snaHuil, npeicTaBAAOMUX 060 OTAENbHEE CEKIHH B Psiie CIyuaeB Mo-
WeT 0becneunBaTLCA TONBKO 3alUEMJIEHHEM KOJIOHH MJIH 3alleMJeHHeM
KO/JIOHH ¥ CBA3AMH B NJOCKOCTH CTEH.

2,9. B KapKacHHIX SAaHHAX C HEPA3Pe3HBIMM  MHOTONPOJCTHHIMH
CTPYKTYPHBIMH NJHTaMH NOKpHTHA (6e3 Haanyus MOCTOBOrO KpaHOBOTO
oBopynoBaHus), a TakxKe B GOJBINENPONETHHIX IPaXKAAaHCKHX 3RAHHAX
PeKOMEHJYeTCA MeCTKOCTh KapKaca 00ecmeTHBATh 3aMleMJICHHEM KOJIOHH
B QyHAaMEHTAX U BEPTHKAJBHEIMH CBS3SMHE, NOCTABACHHHMH TOJBKO B
FIIOCKOCTH CTEH,

2.10. B gBYX- M MHOr03TaXXHBIX 3XaHHAX, NEPEKPHTHIMH H TOKDH-
THEM KOTODHBIX SIBJISIOTCS CTPYKTYPHBIE IJIHTHI, PEKOMEHAYeTCs MpOeKTH-
POBATH KECTKOE 3alleMJIeHHe KQJIOHH B YPOBHAX NEePeKPHITHH, Npespauias
KapKac B NPOCTPAHCTBEHHYIO pamy. B 3TOM ciydae CONpPsiIKeHHE ONOPHEIX
CTOEK C (byHIaMEHTaMH MOXeT GHTb KaK JKECTKHM, TaK H WIADHHDHLIM,

2.11. PekoMeHAyeTCs NpY NPOGKTHPOBAHHH CTPYKTYPHEIX IUIHT NpO-
MBIUIJICHHBIX SAAHHA OpefyCMaTpHBATh BO3MOIKHOCTE Nepefadd NOsCHEL-
MH CeTKaMH TODU3OHTAJbHHX BO3feHACTBHA OT BETpa, TOPMOXKEHHA Kpa-
HOB M CelCMHYECKHX BO3XeficTBHI Ha BCe KOJIOHHH XapKaca,

2.12, TIpH npOeKTHPOBAHHHY OXHOSTAXHHIX NPOMBIINIEHHBIX SHAHHH C
npUMeHeHUeM CTPYKTYPHHIX IUIMT MOKPHITHA BO3MOXHO HCIOJB30BaHHE
CTaJbHHX MM XKeneso6eTOHHHX KOoJOoHH. BuiGop Marepuaja KOJOHH pe-
KOMEHAYeTC NPOH3BOAMTbL B COOTBETCTBHH C NEHCTBYIOUIMMH HOPMaMM,

2.13. Mg otpenbHo cTOAMIMX HeGONbLIMX 3AAHHHA CTPYKTYPHbIE IJIH-
TH PEKOMEHAYETCS NPOEKTHPORATR € PA3rpy’KalOUUMM KOHCOJIFIMH, 4TO
npefonpefie/iieT 3IKOHOMHIO MeTanja (manpuMep, THHa «KHCAOBOACKS).
TIpu HEBO3MOXHOCTH OCYWIECTBJICHHS TaKOTO ONHPAHAA PEKOMEHAyeTcs B
OTAe/BHHX NJHTaX ONHPAHHE OCYUIECTBAATb 10 KOHTYPY. JLjst mponsBoj-
CTBEHHBIX 3JaHuit, TAe Tpebyercs peryaapHasg ceTka KOJOHH, CTPYKTyp-
Hele MAHTH PEeKOMeHZYyeTCs MPOeKTHPOBRAaTh B BHAS OTAGIbHBIX OJ0KOB ¢
ONHPaHHEM WO YIVIAM H BO3MOMKHOCTBIO HX COOPKH Ha 3eMJie € NOCAERYIO-
iiefi YCTAHOBKOH B NPOEKTHOE NOJOXKeHHe BMecTe ¢ KpobJefl.

2.14. Tlpu oGbenuHeHHH OTAENBHMX CTPYKTYPHBIX IUIHT B Hepaspes-
Kyl CHCTEMY YyAyuIiaeTcs CraTHYecKas paGora KOHCTPYKUMH, MOCTHCE-
eTCsi OnpejesicHHas SKOHOMHs MeTasia, B TO XXe BpeM#i NpH NPOEKTHPO-
BaHHH HepaspesHHX IVIMT CJlefyeT TaKXe YUHTHIBaTh, YTO HapsAy ¢o
CTATHYECKMMH INPEHMYUIECTBAMH IPH HX NDUMEHEHHH YCJ0XHAETCH
MOHTaX,

2.15. K nepaspe3HbiM CTPYKTYPHBIM INIHTaM HAOJMXKHO NpeRbAB-
JATHCA AONOJHHTENbHOE TpPeGoBaHWe NO G(oJiee CTPOFOMY COGIIOASHHIO
YCJIOBH, MCKJIOUAIOIHX HepaBHOMEPHYIO NpOCafKy Onop.
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Puc. 2.1, CxeMbl MOACTPONUABHEIX KOHCTPYKIHHA

a, 6 — nnockue depMui; 8, 2, d — NpocTPaHCTBEHHble KOHCTPYKNHUH; [ — CTPYKTYp-
Haf TauTa; 2 — NOACTPONHJAbHAA KOHCTPYKUHA; 3 — CBA3H; 4 — cTepXKHepasi Ka-
nuTenb

CTpYKTypHble TVIHTHL C OPTOrOHAJbLHHIM DACIOJIOXKEHHeM IOSICOB,
ofpasyoouiye B niaHe XBagpaTHeie syeliku (1abna. 1B), Ge3 puaronaneit B
MOACHBIX CETKaX MeHee UYBCTBHTENbHBl K HepaBHOMepHOH ocaike omop,
HeXeJd CTPYKTYpHbe TJIHTBH, B KOTODHIX Tosica HAYT B Tpex HanpabJie-
HHAX K CHCTEMAa BOCHPHHHMaeT KpyTAliHe MoMeHTHl (1aba. 1E).

2.16, C ueabio CHHXKEHHS TPYNO3aTpaT H B paje ciaydaep SKOHOMHH
MaTepuajla PEKOMEHAYeTCs CTPYKTYPHHE ILIHTH IPOEKTHPOBATb C Pas-
pexeHHOH pellleTKoi H mosicamu (taba. 1 B, I', X, 3).

KpoMe Toro, npst HaJHYHH pPa3speXeHHOH PelIeTKH MOHHXKAaeTcd BJHA-
HHe Ha HanpsXKeHHOE COCTOSIHME KOHCTPYKLHH HepaBHOMEPHOH ocalKH
onop.

2,17. Tlpu nepeKpHITHH BLHITAHYTHIX NJaHOB C COOTHOWEHHEM CTOPOH
Gonee 1:2 pexoMeHAyeTcA: TNPHMEHSTb KOMGHHHDOBAHHYIO CHCTEMY C
ONUpaHHeM CTPYKTYPHOH IVIHTHL Ha NOACTPONHJbHYIO KOHCTPYKUHMIO; npe-
BpPaTUTb CTPYKTYPHYIO NJAMTY B CUCTeMY NPOCTPAaHCTBEHHHIX (epm mnin
CKJIaloK, paGoTalolHX B OCHOBHOM B OJHOM HamnpaBJeHHH.

Hcnosbaopanne TOro HIH HHOFO KOHCTPYKTHBHOTO PellleHHS NOJXKHO
6LiTh OnpejeneHo 3KOHOMKYECKHM COMOCTaBJCHHEM.

2.18. [Noacrponuanbphble KOHCTPYKIHH BLINOJHSIOTCS B BHAE IIOCKHX
depm uan pHreseit paMbl, a TaKXe B BHJAe NPOCTPAHCTBEHHOH KOHCTPYK-
LHH, paGoTalollell COBMECTHO CO CTPYKTYpHO# mantoit (pHc. 2.1). Peko-
MeHAyeTcH MOACTPONHJBHYIO KOHCTPYKIMHIO BHIOJHATDH IIPOCTPAHCTBEHHOH,
HCHOJb3Ysl HOMEHKJIATypy CTepIKHefl, BXOJAAIMX B CTPYKTYPHYIO IIHTY.

C uesibio ofecnedeHHsT HeOOXOLUMOMN XKeCTKOCTH NOACTPONHIbHOR KOH-
CTPYKLUHHM PEKOMEHAyeTcsi ee BEICOTY NPHHMMAaTh GoJiblle BHICOTH CTPYK-
TYPHOii LUIMTH, IPH 5TOM NOACTPONHJbHbIE KOHCTPYKHUHH B 3aBHCHMOCIH
OT THMNa W Ha3HAYEHHs1 34AHHS MOTYT pacmosiaratbcsi IO OTHOIUEHHIO K
CTPYKTYPHOR ILIMTE B OJHOM YDOBHE C BEPXHMMH HJIH HIXKHHMH NOsca-
Mu. [dast o6ecrieueHHsT YHCTOTH BHYTPEHHEr0 NMPOCTPAHCTBA, BO3MOXHOCTH
noxBecKH KpaH-GaoK H yMeHbleHHss oGbeMa 34aHHA PeKOMeHAyeTcs
nosica CTPYKTYPHOH NJMTH H NOACTPOMHJBLHOH KOHCTPYKIHH pacrnoJaraTh
B OfHOM ypoBHe, BpicTynaiouias HaJ NMOKPHITHEM KOHCTPYKUHS NOACTPO-
NHJBHEIX (epM MOXeT GBITH HCIOJb30BaHA B KauecTBe a3palHOHHOro H
cBeTOBOrO GoHaps.

2.19, TlepekpriTHe GOJILIIHX NMPOJIETOB PEKOMEHAYETC TaKXke ocyile-
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CTBJISITh NPEUMYIIECTBEHHO CTPYKTYPHEIMH KOHCTPYKUMSAMH CepHAHOro
H3roTOBJICHHS, CO3/aBas ABYX-, a4 B PALe C/Iydaes H TPEXBAPYCHYIO CTEPIK-
HeBylo mauty (raén. 1 4 ~— H).

[pu aToM ROMOAHUTENBHBE SPYCH B psifie Clyyaes AOCTATOYHO pac-
10NaraTh B OTAEJbHBEIX MECTax MOKPHITHA, HanpHMep 110 CeTKe KOJOHH,
OPH TAKEANX YCAOBHAX PaGOTH CTPYKTYpH — COJOIIL RO Beefl  MIHTE
(nanpumep, pemenns B cucreMe ¢MApxH»).

Hcnonb30BaTh TUMOBBIE CTPYKTYPHE LJS UePEeKpHITHA GOJabIUMX OpO-
JIETOB MOXHO TaKiKe, eCJM YCHJIHTb MX AONOJHHTC/IbHBIMH SJEMEHTaMH,
HanpuMmep, BBEAS B CHCTEMY LUMPEHIEJs, 3aTAMKHE HJIH OCYIUECTBJIAS NOA-
BeCKYy TVIMT K KOJIOHHAM, BHIIYIUIEHHHIM BHIllle KPOBJM, 4 TaKKe pacyse-
HAS CTPYKTYpHble IUIUTH NOACTPONMJBHLIMH ajeMeHTaMH (cM. m 2.18).

2.20. [Ipu cooTBeTCTBYIOMIEM TEXHHKO-3KOHOMHYECKOM OGOCHOBAHMHM
2J1s TIePeKPHITHA GOJILIIHX NPOJIETOB MOMHO NPHMEHATh HETHNOBLE KOH-
CTPYKUHY, Y36l KOTOPHIX 06AaRal0T BEICOKOH Hecyuleil CIOCOGHOCTBIO H
KOCTaTOYHO TEXHOJNOTHYHH (cM. puc. 1.2, e, u, &, 4).

2,21, B 3aBHCHMOCTH OT NPOJeETa 3XaHUA, HATPY3KH YCIAOBHI IKCIIYa-
TALMK K B PSSE CYUaeB H3 3CTETHUECKHX cOOOpaxeHul CTPYKTYPHEE KOH-
CTPYKUHH BHIIQJHAIOTCH H3 KPYNVIBIX, MPAMOYTOJbHBIX HJAM KBaJADATHHIX
TPYyO, TOHKOCTEHHBIX 3/IEMEHTOB IHYTOIO OTKPHITOrO HPOGMJSA, NPOKATHHX
npoduJell, npu 9TOM BepXHHe NOACa — H3 IBEMIEPOB, ABYTABPOB OOBIU-
HHX H WHPOKONOJOYHHX, HUKHEHE NOSICa, PACKOCH M PACMOPKH — H3 pas-
HOGOKHMX YroJxkoB. B pane cayuaes cTepaKieBrle 37€MeHTH HMEIOT COCTaB-
HOe CceueHHe, HANPHMep M3 ABYX LIBEJJEPOB HJH JBYX YIOJIKOB.

Henecoobpasno nosca, ocofeHHO pacTSHyTHe, BHIOJHATL H3 HH3KO-
JIECHPOB2HHBIX CTAaJell MOBHIMIEHHOH NPOYHOCTH, a peuIeTKy — H3 oOby-
HOfl MaJOyrJiepOMHCTOR CTaJH.

YuureiBag onpeneseHHyl HedbHUHTHOCTb KPYranix TpyO, peKOMeH-
AyeTcsd paspabOTKH HOBBIX KOHCTPYKTHBHBIX pellieHHf, 0coGeHHO A Opo-
MEILIEHHOTO CTPOHTEJLCTBA, NPOH3BOANTL Ge3 HCIOAb3OBARHS KPYIVIHX
Tpy6. B cBA3K ¢ RedUUATHOCTHI0 TPYS NPH NPOEKTHPOBAHHH MPOMBIILIICH-
HblX 34aHuA ¢ cepuiiHO M3roTaBJMBAEMEIMH CTPYKTYDHHMHU KOHCTPYKIMS-
mu Tocerpoit CCCP pekoMeHAYeT NPeHMYLIECTBEHHO NPHMEHATb KOH-
CTPYKUMH H3 NPOKATHHX npoduied. ‘

2.22. Tlpu npoeKTHPOBAHHM KOHCTPYKLUHMA MOKPHITHA DPEKOMEHAYeTcs
NPUMEHATDh JIETKYIO KPOBJIO MO NPOQHIHPOBAHHOMY CTAaNLHOMY HAcTHAY
¢ yremieHueM (eHOJBHHM NEHOMNIACTOM K PYJOHHHM KospoM, B psane
cayyaes TpeGyercsa rpapufiHas 3amuTa. T2 KOHCTPYKUHS MOMKET IpHMe-
HATHCS KaK IPH NMOCJ0HHOM MOHTaxKe, TaK H C HCHOJb30BAHHEM KOMILIEK-
CHHIX Uanesell (MPOQHAUPOBAHHBIR HACTUA ¢ NPHPOPMOBAHHEIM YTEIJIH-
Tesem)., C TOUKM 3peHHs TPYJO3aTPaT Ha MOHTaxe NOCJHEAHHH BapHaHT
npeAnoyYTHTENbHEH,

Pexomenayercss TakXe NPUMEHATh acGomeMEHTHHE NJMTH H RYCTO-
TeJible TaHEJH, yTelIeHHble MUHEPAJOBATHHIMH MJIHTAMH,

IMpn BHnosHEHHH MAJOYKJAOHHHX XOJMOLHHX KPOBeAb C DPHMEHEeHHeM
npoHAHPOBAHHOrO HAacTHa rodprl HACTHIA 3ANONHSIOTCA HeCropaeMbiM
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CHIY4YHM MATepHaJOM, N0 KOTOPOMY YCTpaHBaeTcs CTXKKa C MOCAeAYIO-
el nakaefikoli pyGeponaa.

2.23. Kposiu B 3aBHCcHMOCTH OT (IOPMBI NONEPEYHOro CEYeHHS BEPX-
HHX MOACOB KOHCTPYKLUHH y3/Ja H XapakTepa paGoTH MOKPHTHA MOTYT
pacniojlaratecs 0 BepXHHM NOficaM CTPYKTYPH, OO MPOroHaM HJu ONR-
paThCcA HENMOCPEACTBEHHO B Y3JH CTPYKTYPHOH IVIMTHI.

Ilpu BLINONHeHHH BepXHHX NOSICOB H3 IUBeJJIEPOB, OGLIYHLIX HJH LUIH-
POKOMOJIOYHBIX JABYTaBPOB, TOHKOCTEHHHIX CTepXHeH rayToro mnpoduas
NpH 3HAYHTEJbHOM NpEBLILIEHHH OZHOI0 [JIABHOrO MOMEHTa HHepHuH Haj
BTOPHIM PEKOMEHAYETCs OCYUIECTBJATL ONHPaHHe HACTH/IA M IVIHT Ha NOA-
€a KOHCTPYKUHH.

Tlpu BHNOJHEHNH BEPXHMX TIOACOB M3 KPYIVIBIX WM KBaAPATHHIX TPYO
NpH HacTHJAaX M NJHTaX, paboTalouHX B OJHOM HaNpPaBJICHUH, PEKOMEH-
AyeTcsi NPHMEHATbh NPOroHHoe peluenue. Korga BepXHue mosica BHIMOJIHS-
I0TCA H3 KODOTKOpa3MEpPHLIX 3JIEMEHTOB AJHHOA Ha OARY siYedKy H coeau-
HSIOTCA NpPH [OMOWIH BHICOKONPOYHHX GOJNTOB (HampHMeEp, CHCTEMH
tMApxH» unu «KncinoBoick»), He3aaBHCHMO OT NpodHAs NOfAca € Lelbio
npeoTBpalleHus H3rHGa GoJra He JONYCKaercsl ONHPaHHe KPOBJH Ha
nosica CTPYKTYpHL

B cayyae nprMeHeHHst KPOBEJIbHBIX KapKacHBIX IJHT, pafoTaomux B
IBYX HanpaBJeHHsX, H NoscaX CTPYKTYPH H3 KPYrJuX TpyO, pekoMesnpy-
€TCA HX ONHpaHHEe OCYILUECTBJAThL HENOCPEACTBEHHO B Y3JIpl Ha Crneuualb-
HEie CTOJHKH.

2.24, YuuTHBas HaNHyHe NPH CTPYKTYPAaX OTHOCHTENBHO JIEFKHX
KpOBeJb, IPH ONpeAeJeHHH CHeroBOH HArPY3KH Ha NOKPHITHE B pajge CJy-
Yyaes c/eAyeT [PHHHMaTb MNOBbIIEHHHIH KO3(QQHUHEHT Neperpysky B co-
OTBeTCTBHH C yKazaHusimu raasel CHull 11-6-74 B 3aBHCHMOCTH OT COOT-
HOIIEHHs] HOPMATHBHON NMOCTOSIHHONR HAarpy3KH g M CHeroBo# Sg.

Ilpu pacueTe KOHCTPYKUHH Ha BCe BPeMEHHHE HarpyskH HeoGXOAHMO
NpPHHEMAaTh BO BHHMaHHEe BO3MOXHOCTh HX HeDaBHOMEPHOro pacmpejese-
HHSl N0 DVIOIIAKH NOKPHITHS.

Ilpu oTcyTcTBHE MJIaHA PACNOJIOMEHUS BPEeMEHHBIX Harpy3oK, B 4acT-
HOCTH OT TEXHOJIOTHYecKoro o6opy/joBaHHs, HepaBHOMEPHOCTb HX pac-
npeieseHHs JONycKaeTcs YYUTHIBATH NpHJOKEHHeM 3ajaHHOA pacmpe-
Je/leHHOH HarpyskH Ha NpOJOJLHHX H NONePeyHbIX NMOJOBHHAX CTPYKTYp-
HBIX IUIHT H Ha OAHOI YeTBEPTOH YACTH H KOHCOJAX, NMPHHHMAs NOJyYeH-
Hble HaHOO/IblIHE YCUJIHS B 9/eMeHTax OJMHAKOBLIMH AJS CHMMETDHYHBIX
9JIEMEHTOB BO BCEX YETBEPTAX CTPYKTYPHOR NJHTHL

2,25. B mecrax NPHMBIKaHHS NOKPHITHA K CTEHaM H y TeMIepaTtyp-
HBEIX IIBOB, YCTPauBaeMEIX Ha NMapHHIX KOJOHHax C METPOBHIMH BCTaBKa-
MH, CJeAyeT YYHTHIBATbh NPHJOMKEHHE MOCTOSHHBIX H BPEeMEHHBIX Harpy3aok
Ha KOHCOJIH M KOHCOJIbHble CBECH HACTHJA, MEepPEeKPHBAOiMe CTHK CO
CTEHO M TeMnepaTypHuii moB. Harpyska or HHX mNpHKJaAbiBaeTcs K
KOHTYPHBEIM IOficaM CTPYKTYpHBIX 6s0k0B. He Jonyckaercs pacnpepensiTh
3TY HATpY3Ky MO BCEMY MOKPHTHIO.

2.26. BricoTa mapanera CTEHOBOrO OIDAaXKJAEHHS MPHMEHSIETCS C yue-
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TOM BO3MOXHOCTH YCTPOHCTBA SePOPMANNOHHHX KOMIICHCATOPOB MEXAY
NOKPHTHEM H CTEHOH H C YYeTOM HCKJIOYeHHS CHErOBHX MEIUKOB Y napa-
neroB. B MPOTHBROM CAyyae Harpyska OT CHETOBHIX MEIIKOB AOJXHA NPH-
KJAAKBATECH 3HAJIOTHYHO HArpy3sKe OT KOHCOJE# H KOHCOJEBHHIX CBECOB
HacTHsa (oM. m, 2.25).

2.27. Ilpn npoeKTHPOBaHHM BEPXHEro CBETa PEKOMEHAYeTCs pyKo-
BOACTBOBATbCA TPeOOBAHHAMH K KOHCTDYKTHBHEIM pelleHHAM 3€HHTHBIX
donape#i, paspaboraguniMu 1LIHWHnpomspannit n  T'mapocnenJerkon-
CTPyKUMe# AJs NPOM3BOACTBEHHBIX 3AAHMH M3 JIErKHX KOHCTPYKUHA.

TlpuMeHeHHe CBETOA3PAUHOHHBLIX (JOHApel BHI3HIBAET BO3HHKHOBEHHE
TIOBHIIIEHHOM Harpy3ku OT CHErOBLIX MEUIKOB, H NOITOMY HX MOXHO pe-
KOMEHJ0BaTh NPH TEXHHKO-5KOHOMHYECKOM 0G0CHOBaHHH.

2.28. CTeHOBHle OTPaxAEHHS NPH CTPYKTYPHHIX HOKPHITHAX MOryT
GuTh: a) HaBECHBIMK MO (axBepKy B BUJe NaHeJeH, 4 TakKe MeTaalH-
YeCKHX CTeH MNOJIHCTOBOA COOPKH C HCIOJNb30BaHHEM NPOQHJIHPOBAHHOrO
aucTa; 6) CAMOHECYIIHMMH H3 CTEKJONPOMJHTA; B) HECYUIMMH M3 Kup-
nHYa H GeTOHHLIX OJIOKOB.

Tlpn HamMuMu KOHCOJILHBLIX CBECOB IIPEANOUTEHHE CJeAyeT OTAATh
NPUMEHEHHIO HABECHLIX CTeH, MOCKOJLKY NPH MOBB4CKe CTEH K KOHCOJAM
He TOJBKO OOserqaioTcs QpyHaaMeHTH NO NepnMeTpy 3A4HHA, HO H pas-
TPYMaALTCA CPefHAN YACTh CTPYKTYPHOHK NIHTHL

2.29. CTeHH H3 KHpIHYa ¥ GETOHHHIX GJOKOB PEKOMEHAYETCA NpOeK-
THPOBaTh B MeCTaX YCTpOiicTBa BOPOT, BXOAOB H BB0O3a B 3JaHHE TeX-
HOJIOTHYECKHX ¥ HHMKEHEePHBIX KOMMYHHKALHM.

2.30. B 3oHe npHMBIKaHHs Hecymlefl CTeHH K CTPYKTYPHO#l ILIMTe
HeoGX0AKMMO NMPEAYCMATPUBATh KOMIEHCALMOHHBE 33a30pHL, OGecHeynBalo-
e cBOGOAHYI0 nedOpMalHI0 NPOCTPAHCTBEHHOR KOHCTPYKuHH. He no-
NyCKaeTCA 3alesbiBaTb 3JIEMEHTHI KOHCTPYKUHH CTPYKTYPHOR NJAMTH B
HECTKHe CTeHb.

2.31. Tlpx npoekTHPOBaHHM CTEH K llePeropOfOK NPOMBIUINIEHHBIX 3A4a-
HHf peKOMeHAYeTCs ACAONb30BATE NPOeKTH, padpaGoranune LIHMHnpom-
3faHuit U pexomeHgoBanHnle ['occrpoem CCCP pasi BHeApEHHS B 1IPO-
MBIILJIEHHHX SAaHUSX € JIETKUMH METaJIIHYeCKUMH KOHCTpyKuusmu, Pa-
LHOHAJLHBI BaPHAHT DELIEHHS CTEHHl AJS KOHKDPETHOrc 3AAaHUA NOJIKEH
BHIOGHPATLCA B COOTBETCTBHH ¢ «TeXHHYECKMMH NpPaBHJIAMH 1O 9KOHOMHO-
My DACXOJOBAHHMIO OCHOBHBHIX CTPOMTeNbHBIX MaTepuanos» TIT 101-81.

OIMMPAHHE CTPYKTYPHBIX IIJIUT

2.32, CocpenoToueHHass CHJIA, NPHJIOXKEHHAd K ysJay CTPYKTYpHoi
KOHCTPYKUHMHM ¥ B TOM UHCJe ONOPHAsA peakuus, KaK yXKe OTMeyasoch,
BHI3HIBAET yCHJHe B NMepBYIO oYepelb B MPHMEIKAIOUIHX K Y3Jy CTEPKHSAX,
YTO TO3BOJSET B OTJMYME OT MHLIX KOHCTPYKTHBHEIX PellleHHH ocyliecTs-
JfTh ONKPAHHE CTPYKTYP B JIOOBIX ee yanax. YLauHblit BHGOP CXEMEL OH-
PaHHA H NPaBHJIbHOE NPOEKTHPOBAHHE ONOPHOH 30HH MO3BOJAIOT NOBBI-
CHTb TEXHHKO-3KOHOMHYECKHE NOKA3aTes iy KOHCTPYKLHM C YY€TOM TeXHO-
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e 9) e

Puc. 2.2, BapuaHThl onupanHs CTPYKTYDHBIX
TVIHT
a, 6, 8 -— KOHTYpHbHle; 2, O, € — BHYTDHKOH-
TYypHBIe; %, 4, K — CMellaHHBle; 4 — MPo-
H3BOJNbHbIE

JIOTHYECKHX M IIJIAHHPOBOUYHBIX NapaMeTpoB INPOCKTHPYEMOTO 3JaHHS.
DKOHOMHYHBIE N0 PACXOLY MAaTepHAJOB DEIIeHHS MOTYT OHITB MOJy4YeHB
KaK IPH OnpejeleHHOM PAaclOJOXKEHHH 00D MO KOHTYPY, Tak H BHYTPH
€ro 3a CYeT pasrpykawilero s¢¢eKTa KOHCOJNbHHIX CBECOB HJIH PeryJH-
pPOBaHHS Harpy3KH Ha KOHCOJIH, a TaKie 32 CYeT HCIOJb30BaHHR OMOp ¢
Pa3BHTHIMH OHOPHEIMH KaIHTE/AMH.

2.33. Pacnonoxenue onop CTPYKTYPHHIX INIHT NO OTHOLIEHHIO K KOH-
TYPY KOHCTPYKLUHH NOAPasAeNseTcs Ha YeThipe OCHOBHHe KJjacca: KOH-
TYPHOE ONHpaHHEe, NPHU KOTOPOM ONOPHI, MOJLEPKUBAOUHE KOHCTPYKIUKIO,
pacnoJioxKeHH no mepumerpy (puc. 2.2, @, 6, 6); BHYTPHKOHTYPHOE OnH-
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panne ¢ koHcoasamu (pHc. 2.2, 2, 8, e); CMellaHHOe ONHpanHe NPH KOTO-
pPOM ONOPEl PACHOJIOXKEHE! YACTHYHO M0 KOHTYPY H YaCTHYHO BHYTPH KOH-
TYypa KOHCTPYKUHH, obpa3ys peryaspuyio (puc. 2.2, o, u) HJIH Hepery-
JAPHYIO CETKY KOJIOHR (pHC. 2.2, K); cBOGOAHOE ONHpaHKe, NPH KOTOPOM
BHYTDPEHHHE ONOPH!, @ B HEKOTOPHIX C/IYyJasx H HapyXHhe CTaBATCA Npo-
H3BOJBLHO B COOTBETCTBHH C TEXHOJIOPHYECKHMH OCOGSHHOCTAMH NMpPOEKTH-
pyeMoro 3aaHus (pHc. 2.2, 4).

2.34 Onnpanne CTPYKTYPHHIX IJIHT Ha KOJIOHHLI OCYIUECTBJAAETCS de-
pe3 BHICTYNAIOILYI0 ONOPHYIO KAaNMHTENb B Y3JIBL BEPXHEro MJH HHIKHEro
10ACa H Yepe3 BCTPOGHHYIO B CTPYKTYPHYIO IJIKTY KallHTe/b B BHJAe NHpa-
MHUAbl HIAH KPECTOBHHEL

TIpn HeoOxonuMocTH GoJiee MOJHOrO HCIOJb30OBAaHHA BHYTDPEHHErO ra-
GapuTa, a TaKiKe HaJNHYKM NMONBECHHX KpaH-6ajdoK peKoMmeHayercs Ges-
KanHTeJbHEIH BaDHAHT OMHPAHHA HENOCPEACTBEHHO B y3ell.

B rpa’zaHCKOM CTPOHTEALCTBE, 2 TaKXKe CTPOMTENbCTBE CHElHalb-
HBIX NPOMBILIIEHHHX COOPYXKEHHi MOXHO MJS ONHPaHHA CTPYKTYPHHIX
TJMT MCHOJL30BATL MMEIONHecs BHYTDEHHHE CTeHHl HJH ONOPH! TEXHOJO-
FHYeCKOro o60pynoBaHHA B PAJe CIy4yaes H IPH NPOH3BOJNLHOM HX pac-
nonoxeHnu (puc. 2.2, 2). DTOT NpHeM MOXeT OHITh PEKOMERAOBAH NpH
OJMHAKOBOK NMOJATHBOCTH 3THX ONOP H OCHOBHBIX KOJIOHH COODYIKeHHS.

2,35. IIpn HajAHYMH CNeNHaJbHHIX omop, obecNEeYHBANOIIMUX IUaPHHD-
HOCTh ONOPHOrO y3Ja, ero aHKepOBKa, HEOGXOAMMASR JJf BOCHPHATHA ro-
PH3OHTANbHLIX YCHJHH, He NOUIXHA CIOCOGCTBOBATH 3allleMJEHHIO ONOP-
HOrC y3J& U BO3HHKHOBEHHIO B HPHMHIKAIOWIMX CTEPKHAX H3rubaomux
MOMEHTOB. B Tex cayuasix, KOrfa ONODHBIA y3eJ CTPYKTYPHOH IJIHTHI OCY-
H{eCTBJEH ¢ NpHUMeHenHeM ONOPHON IVIHTH C 1eNbl0 CHHMKEHHsI HEOXHOPOA-
HOCTH HaMpPAXKEeHHOr0 COCTOSHHSA MOX MAHUTOH, BO3HHKAIOILETO NpPH H3IH-
Ge KOHCTDYKUHH, a2 TaKXe H3THGAOIIHMX MOMEHTOB, PEKOMEHAYeTCH Max-
CHMaJhHO YMEHBIUUTh IUIOUIA/k ONOPHON YACTH IIHTEL

Tlpn onHpauum CTPYKTYpHHIX NJHT Ha CTEHB PEKOMEHAYeTcs Ipeny-
CMaTpHBaTh CBOGOAHOE mepeMelieHHe (CKOJbKEeHHe) HEKOTOPHIX OmHOp-
HBIX Y3JI0B C IeJbI0 HCKJIOUeHHs] BO3JLeACTBHS paclnopa Ha ONOPHLIE KOH-
CTPYKILHH.

2.36, Ilpn GosbpluMX npojeTax H KBafPaTHBIX IVIaHAX MIDH ONHMPaHHH
N0 BHEIHEMY KOHTYPY PEKOMEHAYETCA pa3pexaTh ONOPH A0 paBeHCTBA
MaKCHMaJILHOI'O MOMEHTa B LEHTpe H mno onopHoit JuHuH. [lpu Hammuuu
YIJIOBHX ONOP ¥ OAHOM NPOMEXKYTOUHONR ONOPH IOCEPEeAHHE CTOPOHH
ONOPHOTO KOHTYpa JONOJHHTEIbHOE YBeJHUeHHe KOJHYecTBa KOJIOHH (1o
nepuMeTpPy) He NPHBOIMT K CYHIECTBEHROMY CHHJKEHHIO MAaKCHMaJbROTO
H3rHGaiolero MOMEHTA.

2.37. HanGosee paunOHaJLHbIM ONHPaHHEM KBAaAPaTHOH B IVIaHe INIH-
TH N0 KOHTYPY SBAAETCH OUHPAHHEe KAXAOK CTOPOHBL HA JB€ KOJIOHHBI,
pacnoJioxXeHHEle OT YIJIOB IUIHTH Ha Y4 mpoaera [8].

2.38. Ilpy BHYTPHKOHTYPHOM onupanuu ¢ 06pasoBaHueM KOHCONBHEIX
¢BECOB PEeKOMERJYRTCH OTHOWICHHE BBIIETA KOHCOJH K NPOJIETY Ha3HAYaTh
B npegpenax 0,1—0,3.
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MakcuManbibiil 9p$eKT npu AeACTBIH PaBHOMEPHO pacnpeneseRHokH
o MJIOWAAH HArpysKH AOCTHraeTcs NPH OTHOMIEHHH BHUIETA KOHCOJIH K
nposery pasiomy 0,25.

Ilpu yuere HepaBHOMEPHOTO paclnpefieJieHHss CHEroBOH HarpyskH
(cHer B UEHTPaJbHON YACTH HAM CHET HAa KOHCOJH) ONTHMAJbHEIE BbIIETH
KOHCO/IH ONpeJeNsATCA COOTHOLIEHHeM HOCTOSIHHOK H BPEMEHHOH Ha-
Fpy3oK.

2,39. B HepaspesHbIX MHOTOMPOJIETHLIX NMOKPLITHAX, NPOEKTHPYEMEIX
Ha TIOCTOSIHHOX KBaJPAaTHON WJIH NPAMOYTOJbLHOH CeTKe KOJIOHH, 3hexT
OT HEepa3Pe3HOCTH KOHCTPYKLHH YCHJIHBAeTCA C YBeJHYEHHEM YHCJA siyeek
H JOCTHraeT MaKCHMaJIbHOrO 3HAUeHHsl NMpPH LIECTHAAUATH f4efKax B CeK-
nun (puc. 2.2, u).

MyunuMaibabiil 3QQEKT OT HEPa3Pe3HOCTH NOJYYAETCA NPH HeThIPEX
suekax B ceKuuH (pHC. 2.2, o), Tak KaK B 3TOM cJyiae BOSHHUKAIOT 3Ha-
yHTeNbHble H3THOAOIHE MOMEHTH! Haj CpeliHel ONOpOit 0 0CAM YCTaHOB-
KH BHYTPEHBHX KOJIOHH, BeJIHUHMHEI 3THX MOMEHTOB MOryT GHITh HECKOJIbKO
yMeHbIleHH TyTeM NpPHMEeHeHHs PasBHTHIX ONOPHHIX Kamutejel, CHHXKa-
IOILUX PACYETHHI NPOJeT H BKJIOYAIOIIMX B PaboTy HECKOJNBKO MO0JIOC
nosicHbix CcTepxkHeil. CyllecTBeHHOe YMeHbllleHHe H3rHOaioIero MOMEHTa
Haj cpefHell omopofl JOCTHraeTCs NyTeM HEKOTOPOro YKOpOYeHHs cpel-
Heil OLOpH, NIPH 3TOM NyTeM BapbUPOBAHHS 3TOTO YKOPOUEHHS BHIPAB-
HuUBaloTCA H3rubalolIMe MOMEHTH N0 NOIaZH CTPYKTYph (m. 1.26).

B OJHO5TaXHHIX NPOM3BOACTBEHHBIX 3MAHHAX, PACCYHTAHHLIX Ha
6si0uHBIE MOHTaxK, NMPH ceTKe KosoHH 12X18, 12XX24 n 18X 18 M peko-
MEHJyeTCs OCYIIeCTBINTL ONHPaHHe NPOCTPaHCTBEHHbIX OJIOKOB Ha ye-
THIpe TOYKH MO YryaMm.

CTPYKTYPHBIE KOHCTPYKLUHWH N3 CTEP)KHEBBIX
SJIEMEHTOB HA OJHY SYEHIKY

2,40, das 3paHuii pa3jHY#bIX KOH(Hrypauuii B njade u ¢opm npo-
JIETHOH YacCTH MOKDHITHS, ¢ perylAsipHOfi H HEepPeryJaspHOH CeTKOH KOJIOHH
TpH DAaBHOMEDPHOM M HEPaBHOMEDHOM pacnpejleicHHH Harpysok peko-
MeHJyeTCs NMPHMEHATb CTPYKTYpHbIe KOHCTDYKIMH W3 CTepXKHEBBIX 3Je-
MEHTOB Pa3MepPOM Ha OXHY AveilKy.

K nocToMHCTBaM TaKHX KOHCTPYKUHHA ClelyeT OTHECTH GOJbUIYIO HX
YHHBEpCAJbHOCTb, BO3MOXKHOCTb OCYIHECTBAEHHS YHH(HKANUi COCTaBHHIX
3JieMeHTOB ¢ GOJIBLIOK CTeneHbl0 NMOBTOPHAEMOCTH H aBTOMATH3ALHH HX
H3rOTOBJICHHS.

KopoTkopasmepHEle 3/IeMEHTH KOHCTPYKUMH TO3BOJAIOT HAHJAYYWIHM
06pa3oM HCMOJbL30BaTb TPAHCHOPTHLHIE CPEACTBA H COOTBETCTBEHHO CHH-
JKaTh TPAHCIOPTHRE pacXofH, a TaKKe pacnpoCcTPaHATL NPHMEHeHHe
JaHHBIX KOHCTPYKUHH B TPYXHOAOCTYNHHX paHOHAaX CTPaHH.

IToMHMO OAHOAPYCHHIX TJHT TIPEACTABNAETCS BO3MOKHBIM OCYILECT-
BJAATb W3 CTAaHIAPTHHIX MOAYJbHEIX SJEMEHTOB ABYX- H B HEKOTOPHIX
Cay4asix TpPeXbspyCHbHle CTPYKTYPHbIe NJIHTHI H NPOH3BOJUTL Te HJH
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uHble HaACTPOMKH, HEOOXOAHMMHE JMJIS OXKECTOYEHHS KOHCTPYKIHHM, CNO-
coOCTBYIOLUME YBENMYEHHIO KaK HecyuleHl CNOCOGHOCTH CHCTEMBI, TaK H
JKECTKOCTH NMePeKpHIBaeMbIX NPOJIETOB.

K HemocraTKaM ciaefyeT OTHeCTH OOJblIOR 06bLEM MOHTaXKHBIX pa-
60T 1o c6OpKe CHCTeMbl C BechMa GOJIbLIAM KOJHYeCTBOM y3JoB. Beren-
CTBHE 3TOTO PEKOMEHJyeTCsi B MepBYK ouepelb MPHMEHSTb KOHCTPYKIHH
C Y3JIOBHIMU CONpSKEHHSAMH, OOeCneuynBaloBIMMH MHHHMAJbHBIE TPYHIO-
3aTpaThl Ha MOHTaxe, BoaplIOe KOJHYECTBO Y3JIOBHIX COeLHHEeHHit, 0co-
6eHHO B PACTAHYTHIX CTepXKHsX, TpebyeT cOOMONeHHS NOBLIILEHHBIX Tpe-
6oBanuil K Hecyllell cnocoGHOCTH coeHHEHHH.

2.41. CrepxKHeBble JIEMEHTH H3rOTABJAMBAIOTCA H3 3aMKHYTHIX MPO-
duelt (xpyrable HJAH NPSMOYrojbHble TPyObl) M OTKPHTHX NPOKaTHBIX
HH THYTHIX npoduaeit. Ilpn y3noBoM mpu/ioXeHHH HarpyskH (MOKDHITHS
¢ NpPOroHaMH) B CTATHYECKOM OTHOLIGHHH HaHGoJlee ONTHMAJIbHBIM pe-
WeHHEM SBASIOTCH Kpyrabte TpyObl, ¢ NpHMeHEHHEM KOTOPBIX pa3pabo-
TaHH CEpHIHO H3roTaBJHBaeMble KOHCTPYKUHH. OAHAKO, YUMTHIBASl, KaK
yKe OTMeYanoch, AedHUUTHOCTL KPYIVIHX TPy6 mpH pa3paboTKe HOBLIX
KOHCTPYKUHH, PeKOMeHAYeTCS OTAABATb MpeiNOYTeHHe KBAaAPATHEIM TpY-
6aM, OTKPHITHIM TMPOGHIAM HJIH COCTABHHIM CEYEHHAM C NPHMEPHO pas-
HEIMH MOMEHTaMH WHEpUHH, KOTOpHle TaK e, KaK H Kpyrible TpyObl,
G/H3KH B CTATHYECKOM OTHOUIGHHH K ONTHMAJIbHBIM.

Ipu BHEY3JIOBOM MpPHJOXKEeHHH HArpy3ku (GecnmporoHHbLIE MOKPBLITHSA)
PEKOMEHJYEeTCsl NMPHMEHNTh JJisi NOSICOB NPAMOYroJbHble TPYObl, OTKpHI-
Thie TIPOGUIA H COCTABHHIE CeUeHHS ¢ GOJBUIHM MOMEHTOM HHEepLUHH B
NJIOCKOCTH NPHJIOXKEHHS HarpyskH.

Hcnosb3oBaHHe B CTPYKTYPax C KOPOTKOPa3MepPHHIMH MOACaMH MNpo-
KaTHHIX JABYTaBPOB HJIH LIBEJJIEPOB He PEKOMEHAYETCSs, HOCKOJbKY HX
npumeHeHne GoJee Lenecoo6pasHO B KOHCTPYKUHAX C JJIMHHOpa3MepHBI-
MH TOSICaMH.

2.42, KOHCTPYKUHMSA Y3/I0BHIX COeJHHEHHH OTAEJbHBIX CTEPIKHEH 3aBH-
CHT OT HX Npodu/IA, PACYETHHIX YCHJHH, KORQUrypauuH pelIeTKH, a Tak-
®Ke [NPUMBIKAOIIMX K Y3JaM 3JeMEHTOB KDOBJH HJH moABecok. s
CTepXKHEH 3aMKHYTOrO NpOGHJS PEKOMEHAYeTCs Y3JOBhle COMPSKEHH:
OCYUIECTBAATL C NOMOIBI0 KOHHeKTOpoB (puc. 1.2,8), a cTepxHH H3
OTKDHITHX NpOoduel — COeNHHATh HEHOCPENCTBEHHO APYr ¢ APYroM HJH
UpH MOMOINM JIMCTOBHIX TIPOCTPAHCTREHHHX (acomok (puc. 1.2,ax, u).

2.43. Tlpu BHIGOpE Y3JOBOrO COMPsSIAKEHHA DPEKOMEHAYETcs OTHZaBaTh
NpeANoYTeHHe y3/aM, OCBOGHHBIM OTEUECTBEHHOH TPOMEBIUJEHHOCTBIO H
BHITyCKaeMbiM  cepHilHO (cucTema «MApxH» u  «KucnoBoacky,
puc. 1.2,). B artux ysnax pe3nGopbie OTBEPCTHH AJAA GOJNTOB B MJ/IOCKO-
CTH MOSICOB PACHOJIOXKEHH B ABYX B3aHMHO NEPNeHAMKYJsAPHBIX Hanpas-
JIeHHAX, a [N COeJAHHEHHsl PaCKOCOB — IOJ YrJaoM 45° K TOpPH3OHTY,
YTO MO3BOJSET OCYLLECTBJATH KOHCTPYKLHU TOJNBKO ¢ OPTOrOHAJbHO pac-
NONOKEHHBIMH ~ HOSICAMH  H DETYJSAPHOI HJHN pa3pekeHHOH peuleTKOR,
nayLlefi TOL OJUHAKOBLIM YIVIOM, PaBHLIM 45°

B sToM cAyyae Ha OPAMOYroJIbHOM IJaHe peKOMeHAyeTcs nosica
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pacno/iaraTh napaJiieNbHO CTOPOHAM, a NPH MJaHaX, MMEIOLUX ABe OCH
CHMMETPHH, II0ACa MOXXHO pacnojaraTh TaK, KaKk 9TO [OKAa3aHO Ha
puc. 2.3.

Ilpu cornacosaHki c 3aBOJIOM-H3TOTOBHTeJNEM BO3MOXHO H3TOTOB-
JleHHe Y3JIOBBIX 3JIEMEHTOB C DACHOJOM(EHHEM OTBEDCTHH ANA MOACHBIX
9JIEMEHTOB noj yraoM 60° M NnpoeKTHpPOBaHHe CTPYKTYPHHIX INVIMT C MO-
ficaMi, HAYIIUMH B TPeX HanpaBleHHSAX, KOTOphE Leecoo6pasHo MNpH-
MEHSITb NPH TPeYroJibHHX B MJaHe 3JaHMAX, H HHBIX, H300paXKeHHHIX Ha
puc. 2.3, e —«.

31ech TakKe MOXHO OCYLIECTBJATH Pery/ispHOe HJIH pa3pexeHHoe
CTPOEHHe peleTKH, DTH CXeMbl MOXCHO KOMNIOHOBATb H3 THIIOBHIX SJIeMeH-
TOB YHH(HUHPOBAHHOIO copTaMeHTa cHcTeMbl «MApxHs,

2.44, B page cayiaeB CepHHHO H3rOTaBJIMBaeMhle Y3JIOBHIE 3JiEMEH-
THl 1e/1ecO06pasHO HCNOJB30BATh H NMPH CTEPIKHAX U3 KBAaAPATHEIX TPY6
{18 CHYTHIX npoduaet. Tak, Hanpumep, B cHcTeme «Kpucrani», npeacTas-
asomeil co60f cTepXHeBYIO IUIATY pasMepoM B miaaxe 3030 M co
CTEPXKHAMH M3 THYTHIX npodHsell, y310BOe cCONpsisKeHHe NPHHATO TaKHM
ke, kak B cucreMax «MApxH» u «Kucnopopcks.

Ilpu nofoGHOM pellieHHH KOHIb! LIBEJIJIEPOB 0GMKHMAIOTCH C KPYribiM
BKJAaJibllleM H TMPHBADHBAIOTCH K HEMY.

2.45. [lpu BHINOJHEHWH CTPYKTYPHBIX IJHT M3 FHYTHIX npodunefl Ha
HeGObIUHX BPeANPHATHAX H HEBO3MOXKHOCTH KOOMEpPalUHH CO CHelHaNH3H-
POBaHHBIMH 34BOLAMH NO H3TOTOBJSHHIO THIOBHIX Y3/I0B pPeKOMeHAyercs
conpsKeHHe  CTepXHell  OCyWlecTBAATh HAa JIHCTOBEHIX  (acOHKax
(puc. 1.2,6, 8).

CTpyKTypHble KOHCTPYKLUHM C Y3JiaMH 3TOr0 THIIA PEeKOMEHAYITCS
IJ151 OKPHITHH MPOU3BOACTBEHHEIX Ge3KPaHOBEIX 3JaHHH HeGOJBLIKX HPO-
JqetoB (12—18 M) npH cpaBHHTeNbHO HeGONBLIHX HAarpy3Kax H SKCHAya-
TalHH B HearpeCcCHBHOH cpene. BO3MOXHO HMX npHMeHeHHe TaKkXKe B He-
6GosbIIMX 34aHHAX OGLIECTBEHHOrO Ha3HayeHHs, B TOM uucie AJs cOOpHO-
pasGopPHHIX,

2.46, TIpn nepeKpHTHH GOJBIUUX NMPONETOB TIPaXKAAHCKHX 3HaHHi,
KOrfa Yy3JOBble COGAMHeHHS, NPHMeHseMble B KOHCTPYKUMAX cepufiHoro
H3rOTOBJIGHHS, He CNOCOGHB! BOCNPHHHMATH NPHXOJSAIIHECH HA HHX YCH-
JIMS, 4 NPH BO3MOXHOCTH B KaXJOM KOHKPETHOM Cllyyae Ha CTPOHTEJBCT-
Be OpraHH30BaTh MOHTAXHYIO CBApKY, PeKOMeHAYyeTCH COeAHHEHHA TpyO-
YaTHX CTepiKHell OCYIIecTBAATb Ha NepeXOXHBIX 3JeMeHTaX B BHie Lia-
pOB ¢ NpHMeHeHHeM ILIOBHOH cBapKH H GoJiee NpPeANOYTHTENbHON C NpH-
MeHeHHeM BaHHOTO HJHM 3JEKTPOUIMAKOBOro cnocofa CBapKH, MHHYA Ka-
KHe-JIHGO mepexofHble sieMeHTH, IpH aTHX COeAMHEHHSIX NpelCTaBJSeTCA
BO3MOJKHBIM OCYINECTBJieHHe Das/iHUHLIX BHIOB CTPYKTYPHBHIX cxeM (¢
OPTOTOHAJNBHEIM DACHOJIOXKEHHeM TNOSCOB, C TMOACAMH, HAYIIMMH B Tpex
HanpaBJieHHsAX, NPH PeryasipHOM 3anoJHEeHHH DACKOCaMH BCeX fueeK H
NP paspexkeHHOM H Tp.). Y3ea TaKkKe He HMeeT KakHX-THGO orpanuue-
HHii MO YIVIaM NPHMBIKAHUSA CTEPXKHEBHIX 3JIeMEHTOB.

2.47. B nepBoM pelieHHH Y3JIOBO#l ajieMeHT npeacTasJser coboil wap,
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CBapuBAeMblfi M3 ABYX INTAMNOBAHHBEIX TMOMOBMH HAa MOJKAAAHOM KOAbLE
(puc. 1.2,«), K KOTODOMY NOAXOAAT CTEPIKHEBHle TPyGUaThle JEMEHTHI,
ofpesaHHsle NOA OPAMbIM yryioM, Ge3 cmeuHanbHOH 0GpaGOTKH KOHUOB.
OLHOTHIHOCTL Y3J10B AONYCKaeT MOHTAXKHYIO CBApKYy NMPOH3BOAHTH NMOJY-
aBTOMATHUYECKHMH MeToxaMH, HeaocTaTtkami nopaoGHbIX COeLMHEHHi SB-
JSIOTCA MaJble AONYCKH B AJIHHAX TPYO H GoJiblIoH oObeM MOHTaXKHOM
capku [9].

TIps GonplUMX yCUAHSAX, BOCTIPHEUMAEMBIX HIAPOM, HEOOXOAMMO MEX-
Jy IBYMs IUTAMIOBAHHBIMH NOJOBHHAMH NMPOKJIAALIBaTh AHAdparMel, yse-
JHYHBAIOUIHE XECTKOCTh wapa, Korga ckposs wap nponyckaercs Tpy6a
OJHOTO H3 NOSICOB CTPYKTYDH, OHa NpHAaeT HeOGXONHMYIO JKeCTKOCThb
Y3JI0BOMY CONPSIXKEHHIO H YCTaHOBKa AHadparmel He TpebyeTcs.

2.48, Bo BTOpOM pellieHHH TpyGuaThie CTEDPKHH CO CIJIOILEHHBIMH
KOHIAMH ¢ NOMOIIBIO CNCUHANBHBIX (UKCHPYIOHIMX npucniocolierusi co-
GHpaloTCs B y3ed TaKHM 00pasoM, 4TO MeXJY HMX TOopuaMH o6pasyercsa
NPOCTPAHCTBO, KOTOPOE 3aNOJIHAETCS PACINABJIEHHBIM MeTalIOM, COEJH-
HSAIOWMM OJHOBPEMEHHO TOPHBI BCEX COnpsraeMblX ajaeMeHToB (pHc, 1.2,4).
Taxoit ysen obecneuHBaeT paBHONPOYHOE C OCHOBHLIM CTepPXKHEM COEAH-
Henue [10, 11].

Pacxos nansiasjieHHOro B y3jax MeTajsia cocTabasietT nopsaka 1,5%
MAacchl KOHCTPYKUHH,

2.49. CTpyKTypHble KOHCTPYKUHH 3TOrO THNA pekoMeHayeTrcs (c
[pHMeHeHHeM BaHHOH CBApKH) BBINOJIHSTH M3 CTA/bHBHIX TPYG AHAMETPOM
oT 50 g0 209 MM ¢ TOJMUIMHON CTEHKH OT 3 no 12 MM H3 MaJoyriepoiu-
CTOH cTaJH.

2.50. Cntoluennble KOHUB TPYGHATHIX CTepkHed NOJMXKHL OBITL OLR-
HaKOBO# BHICOTH. JTO ONpefeasieT OAUHAKOBHIE AUAMETP NOACHBIX CTEPXK-
HEll 1O BCEMY MOKDPHITHIO H MeHbIIHA B 1/cose. pas puaMeTp PacKOCHHIX
CTepXHeil (0 — yroJ HakJOHa PackocoB K MJOCKoCTH noscos). Hecosna-
IeHHe BHICOT IIOCKHX KOHIOB CTepKHell MOXKeT ObITh JONYIIEHO AJA
HepabGoyHX M MaJIOrpPYIKeHBIX CTepKHel.

2,51, INonepeuHblii pasMep NJIABHJIBLHOIO NPOCTPAHCTBA B MJIOCKOCTH
HOSICOB OnpejesseTCs H3 CHeRYIOUIHX BhIpaXKeHHH:

NpH OPTOTOHAJILHOM PACIOJIOXKEHHH NOfcoB, 00pa3ywIUMX KBajpar-
uble sivetikn, 28,1-2,8304+4; To ke, NPH OAHOM HAMPABIEHHH PABOUHX
mosicoB: mo ocu paGounx noscos 2,81 §44-2 dm+-7; no ocu HepaGouux
nosicoB 2 O 4-2,81 84--3; B CTPYyKTypax, mosicHele CETKH KOTOPHIX 06-
pasyioT TPeyroibHble PaBHOCTOPOHHH® fueliKH—4 8m--3,46 54+6; To xe,
NpH paclieHTpoBaHHbx y3aax 0,38 38;, rae 8m U 84 — TonmmuHa CTeHOK
NOSICHEIX H PACKOCHHX TPYG; 6 ¥ 8m — TOMNHUAA CTEHOK NOACHHX TPYG
COOTBEeTCTBEHHO pabouero y HepaGouyero moficos; Bd; — ABoftnas TonuM-
Ha CTEHOK, CTBIKYeMEIX B y3Jje TpyO.

PasHOBHAHOCTH Y3JIOBBIX CONpSIXKEHHH, BBHINIONHEHHBIX C NpPHMEeHeHH-
€M BaHHOMH CBapKH, NpHBeLeHH HA pHC. 2.4.

2.52. Ilpu y3nax na BaHHOH CBapKe H TPyOuaTHIX 5JeMeHTax s
OpPraHH3aliu KpoBeJLbHOro Orpa)<jeHHs CAeNyeT HCMoJb30BaTb MNPOroH-
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Puc., 2.3. dopma niaana CTPYKTYPHBIX RAHT
H OPHEHTAUNA MOACHBIX CETOK ")

a — KBaApaTHEA ¢ OPTOroHAaJBHHIM DaclioJio- 4
JKEeHHeM NMONCHHIX CETOK; 6 — TO XKe, C AHaro- =
HalBHBIM PacHONOXKEHHEM DNOACHBIX CeTok;
6 -~ 3pe3fiyaThifi; 2 — BOChMHIpaHHBIH; & — n ?
BIHCAaHHEIE B KPYr C OPTOrOHa’sbHBIMM TOsiC- NN
HEIMH CE€TKaMH; € — TO e, C MOACHLIMH CeT- )

KaMH TpeX HafnpapJeHHit; % — TPEYroAbHHIR; il

# — IWECTHYTONBHBIA; K — TpanenHeBHAHBIA

Puc. 24. PazxHopugHoOCTH conpaxenuti
cTepmueli NPu BWX COSANHEHNH C NOMONIbLIO
BaHHoll cBapk#

a, 6, 8 — COOTBETCTBEHHO pAAOBOA, KOHTYD-
Mot ¥ yraioBoft yanwsl CTPYXKTYypPHOR TJIHTHI C
OpPTOTOHANBLHON CeTKOl nosicon; & — prAtosoi
y3ea OPH PacnoOJIoKEeHHH NOACOB B TpeX Ha-
upabneHuax; [ — nogca;, 2-— packoce; 3 —
HanjaapJeHHBI Metaan; 4 - BcnoMorartenb-
Hble TJACTHHLI Ha BbLICOTY BaHHHL

noe pelieHHe, OnopHble NMIACTHHB NOA NPOTOHAaMH NPHBAPHBAKCTCA BaH-
HO#l CBapKOH ONHOBPEMEHHO CO CBAPKOH y3na yepe3 OTBepCTHe, 3apauee
npoceepJ/eHHOe 110 NEHTPY MJIaCTHHBL

CTpyKTypHbie KOHCTPYKLnH ThRna «KucjoBoack»

2.63. CTpyKTypHble MJAHTHE THNA «KHCIOBOACK» H3rOTaBAHBAIOTCA U3
KpYrabix TpyO, uMeloT BHICOTY 2,12 M M coeuHeHHs CTeprKHe#i, noKasan-
Hble Ha puc. 1.2,0. Onu npexHasHaueHbl AJS NEPEeKPHITHA CeKUMil 3AaHHI
pasmepamiu B nuane 30)X30 M u 36)36 M npu BHYTPUKOHTYPHOM OnHpa-
HHH HA YeTbipe KOJOHHEI, pacrnojioXeHHble ans cekuun 3030 M ¢ wa-
rom 18X18 M n ans cexunn 3636 M c warom 2424 m (puc, 2.5).
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Puc., 2.5. CxeMpl CTPYKTYPHBIX NAHT THNa <«KHCAOBOACK»

a — ¢ KanHTeJIbHbIM ONupaHneMm; 6 — C ONHPaHNEM B HHXK-

Hile Y3Jisl; | — BepXHHe nosica, 2 — HHXKHuKe nosca; 3 — pac-

Kocbl; 4 — BBIHOCHAfl KanuTesAb; § — NMPOroHnt; § — npodhask-
poBaHHbIf HACTHA; 7 — KOJIOHHA



HsroTosieHHe 3THX KOHCTPYKHMIT OCYIleCTBAfieTCS CepHMHO Ha chenua-
JM3HPOBAHHKEIX 33BOJAX, NOCTaBKa MNpPH H3rOTOBJAEHHH MX B CHCTeMe
Munmontaxcnenctpos CCCP ocymecTsisercd KOMIJIEKTHO HAa OIHY
CEeKLNIO, T. & BMecTe CO CTPYKTYPHO#H NANTO# nocTaBnseTcs npodHanpo-
BaHHBI HACTHJ, KOJIOHHH, ¢axBepK, CTEHOBOe OrpaxKieHHe K B psane
cyyaeB creulanbHoe 000pynOBaHHe.

[Ipumeuanune CrpykrypHan naurta pasmepom 3030 M ¢ Ka-
NHTaJAbHLIM onupanuem (puc. 2.5,a) yrBepxaena Iocctpoem CCCP B
KaueCTBe THNOBOH.

Ilepsas miuTa, y KOTOPOHl paccTosfiHHe Mexly omopaMu 18 M, 3a-
NPOEKTHPOBAHA MNOX pacueTHyio Harpysky 3000 Ila (300 xrc/m?) u
4000 ITa (400 xrc/m?). Bropas naura, HMetoulas nposeT 24 M, 3anpoek-
THPOBAaHa NOJX pacyeTHyio Harpysky 2600 ITa (260 xrc/m?) u 3200 Ila
(320 xre/m?).

HomuHaneHas nsmHa MOSICHOTO 3MeMeHTa 3 M H COOTBETCTBEHHO
pasMmep nosicknix Aueek 33 M. 1o yanam BepxHero nosca npeaycmarpH-
BaIOTCH MPOTOHE! H MO HUM NPOGHIHPOBAHHBIT HACTHIL,

2.54, KOHCTPYKIHH peKOMeHAYeTCS NPHMeHAThL B 3[aHHAX MaBHJILOH-
HOTO THNA3, OJHONPONETHLIX WPOMBLILIIEHHLIX 3JaHMSX HA OAHY CEKIHI
(30030 M mam 3636 M) Oe3 cBeTO23paUMOHHHIX ¢oHapei (Romycka-
eTcsl IPHMeHeHHe TOJIbKO 3eHHTHBIX (oHapei);

GeCKpaHOBBIX C MOABECHBIMH KpaH-6a/NkaMH rpy30NoJbeMHOCTBIO 10
2 T B npoJetax 18 M;

¢ HearpeccHBHO#l u cnafoarpeccuBHOH cTeneHbio BO3AEHCTBHA raso-
BOH cpeanl;

¢ pacueTHOH ceiicMHYHOCTbIO 10 9 6asioB, BO3BOAUMEIX B I—IV Ber-
POBBIX M CHEroBHIX paHOHAax ¢ pacyeTHOH TeMNepaTypod HapyIKHOro BO3-
nyxa munyc 40°C u Beillle Mt OTANJHBaeMblx 3ZaHuil H MHHYC 30°C H
BHIlle A/ HeoTanJMBaeMbIX 3JXaHHi.

Ilpn MCnoN530BAHHH THNOBBIX CTPYKTYPHBIX HJHT B MHOTOHPOJIETHBIX
NPOH3BOACTBEHHLIX 34aHHAX He AONYCKAIOTCH NMepenajbl BHICOT KPOBJIH H
NpHMEHEeHHe CBETOaspanHOHHEIX ¢oHapel (nomycKaeTca TpHMeHeHHe
TOJIbKO 3eHHTHBIX (hoHapeit).

2.55. CTPYKTYpHble INIHTHL 3aNPOEKTHPOBAHLL B ABYX BapuaHnrax. B
nepBoM BApHAHTE ONHDAHHE IVMIHTHL HA KOJMOHHBHI OCYINECTBJSETCS Mocpen-
CTBOM BHYTDEHHHX KanHuTeneit (puc. 2.5, a), BO BTOPOM — yepe3 HHIKHHe
y3JIBI, TIPDH 3TOM pasMepel CTPYKTYPHHIX MJIMT OKa3HIBAIOTCA HECKOJBKO
MeHblle CeKIHH 3AaHHH H cocrasasioT 27X27 M u 3333 m.

TIpuCTeHHBe 30Hb BO BTOPOM BapHanTe NepeKpHIBAIOTCH 33 CYET KOH-
COJILHBIX CBECOB MPOrOHOB H NpPOgUJIHPOBAHROrO HactHaa (pHc. 2.5, 6).

YuHuTHIBas, 4TO BO BTOPOM BapHAaHTe KOJIHYECTRBO Y3JOBHIX H CTepPXK-
HEBEIX 5/MEMEHTOB MPHMepHO Ha 259 MeHblle, ueM B NEPBOM, a TaKKC H
70, YTO NPH Ge3KaNHTEeNLHOM pelUeHHH NPe/fCTaB/sSeTC BO3MOXHLIM B
pAfie CNYYaeB IOHH3HTHL BHICOTY 3LaHHH, PEKOMEHAYeTCS NpPH NPOEKTH]O-
BAHMH OTAABaTh NPeANOYTeHHe CTPYKTYDHBIM IMIHTAM C HeNoOCpeACTBeH-
HbIM OMHpaHHEM B Y3Jbl HHXKHHX MOACOB.
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Puc. 2.6, CxeMbl noaBecHbiXx Nyrtell B CTPYKTYPHBIX mAHTax THNa «Kucaopomck»

@ — NpH OJAHOM KpaHe Ha cekuKio; 6 — npr DBYX KpaHax Ha CeKUHIO; | — pacnpe-
Aesutenbtivie Gaaku; 2 — Gaaku nytH; 3 — 3aMok;, 4 — nATa; 5 — 6aJdKH TYTH
KpaHa; DYHKTHPOM NOka3aHa cxeMa rmpu GJOKHMPOBKe ceKuuft

2.56. B MmHOronponeTHblx NOKPHITHSAX KaAas CTPYKTYpHas NAXTA
YCTaHaBJHBARTCS HA paccTosHHM 300 MM Apyr OT Apyra ¢ ycTPOHCTBOM
KoMMeHcaTopa B ypoBHe KpOBjH, Taxkas KOMNOHOBKA MOKPHTHA AaeT BO3-
MOXHOCTh I OrpaHH4HBATh KOJHYECTBO CTPYKTYPHHIX JLIMT B OAQHOM
nokpeiTiyu. OAHAKO € YYETOM 3TOro NMPOMEKYTKA MPOJAETH B 3JaHUH HMe-
10T ABa pa3Mepa 18w 12,3 m unn 24 u 12,3 M,

PexkoMennoBagHble cXxeMbl NyTeil IOABECHOTO TPAHCNOPTa NPH OJAHOM
H JIByX KpaHax Ha ORHOfi ceKiHu, a Takke NpH OJOKHPOBKE CEKUHi MpPH-
BOASITCA HA pHC. 2.6.
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2.57. B xoHcTpykuuio axBepka AJsl 3AAHHIA CO CTPYKTYPHBLIMH ILJIH-
TaMH H BHYTPHKOHTYDHbIM ONHPaHHEM PeKOMEHAYeTCs BKJIOYaTb 3JeMeH-
TH, ofecneurBaiolie YCTOAYHBOCTD CTOeK (haxBepKa B MJIOCKOCTH CTEHHL
Has crpyxrypubix maut 30)KX30 u 36X36 M TakuM 3/eMeHTOM SBJIA-
IOTCA YrJOBble CTOHKH (paxsepka. s cTPyKTYpHBIX MJaHT 27XX27 u 33X
X33 M — cnenuaibHble pacnopku H QepMmbl (cM. ajapGoM paGouux uep-
TexKel, paspaboranHbx I'HnpocnenIerkoHCTPYKIHe).

2.58. IlpunsATas BbICOTA CTPYKTypHO# mauThl THna «Kucmosoicks,
paBHaa 2,12 M, H pa3Mep siYeHKH NOsicHOH ceTKH 3)X3 M obecmeyuBaioT
MHHHM 2JIbHBIl PACXOJ CTalH Ha HeCyUIyl0 KOHCTPYKIHIO H ee CTOHMOCTb.
OnHaKO NPHHATAS BHCOTA CTPYKTYPHON MIHTH He SABJSIETCS ONTHMAaJbHOM
C TOYKH 3peHHA NPHBeleHHBIX 3aTPAT, NOACYHTAHHHIX C YUETOM MJIOINAJH
CTEHOBOTO OrPaxAeHHs, SKCIJyaTallHOHHEIX 3aTpaT Ha OTOIJIEHHe H TIp.
PexoMeHnayeTcs npH panbHefilleM COBepIIEHCTBOBAHHH YKa3aHHOM KOH-
CTPYKIHH PaccMOTpeTb BONPOC NMOHHIKEHHS yria NPUMBIKAaHHA DPACKOCOB,
4YTO MO3BOJHT NPH TOH 2Ke MOACHOH ceTke 3)X3 M MOJYYHTb ONTHMAJb-
HYI0 A JaHHOTO NpoJieTa BBICOTY CTEPXKHeBOH IJIMTH MOpsifika 1,5 M
(cm, npua, 1).

Cnpasounsie Marepuasst Ha TUROBLIE CTPYKTYPol
no xararozy Munmonrasccneycrpos CCCP (1983)

Paspabortyukom  sisasercas  BITIKTH «T'unpocneuwserkonctpyk-
UHf, KOHCTDYKUHS H3rOTaBJHBaeTCH B cHcTeMe MuHMOHTaxcneuncTpos
Ha BBbIKCYHCKOM 33BOJe JIETKHX MeTaNJIOKOHCTPYKIHH, TaIIKeHTCKOM
9KCIIepHMEHTAaJIbHOM 3aBOJle JIETKHX MeTaJIOKOHCTPYKuHil, Kupeesckom
3aBOJle OTPAXAAOIHX KOHCTPYKUHH, BakHHCKOM 3aBoje JierKux Metai-
JOKOHCTPYKuM#t, Macca mertasna B kommaekre oT 18,552 mo 20,687 T,
pacxon MeTa/lla Ha CTPYKTYpHYi0o WJHTY (BKJiouass nporodws) ot 19,1
no 21,88 kr/m2,

ITo npefickypanTy ueH Ha MeTajllHuyeCckHe KOHCTPYKUHH Ne 01-22,
1982 r., onToBas neHa 3a OAHH KOMIJAEKT CTPYKTYpHO#H mnutsl CIT-30-350,
BKJTIOYAS CTEPIKHEBYIO CHCTEMY C ONODHBIMH IVIHTaMH, KOMMJIEKT NpOro-
HOB H METH30B, HO O06e3 mnpo¢HJIHPOBAHHOTO HACTHJIA COCTABJASET
13 410 py6., nau 14,90 py6. 3a 1 M2 NOKPHITHA NPH HOPMATHBE YHCTOM
npoAykuuH 5960 py6. 3a KoMmiekt, Hau 6,62 pyG. 3a | M2 mOKpHTHA.

CTpyKTypHble KOHCTPYKLUMH U3 YHHPHUHPOBAHHOIO COPTaMEHTa
cuctemsl <MApxH»

2.59. [lpeAnpHATHS, H3rOTABJAMBAIOIlHE. KOHCTPYKUHH <«MApxH»
MOMHMO CTPYKTYPHBIX IVIHT, yTBepxieHHBXx ['occerpoem CCCP kak TH-
nosule (puc. 2.5,a), NOCTaBASIOT OTAE]bHBIE 3JEMEHTHl KOHCTPYKIIHil TO
YHHOHUKHDOBAHHOMY COPTAMEHTY, pa3paboTaHHOMY MOCKOBCKHM apxH-
TEKTYPHBHIM HHCTHTYTOM, YTC TNO3BOJSAET NPOEKTHPOBIUUKY B Gojee 1H-
POKHX TNpeAenax HCNOAb30BaThb CTPYKTYPHLIE CHCTEMBI NPH PasJIHUHBIX
KOH(Hrypauusix maaHa M xapakTepa onupanss. CocTaBHbE OTNPaBOUHBIE
MapKu YHHOHIHPOBAHHOrO COPTAMEHTa BKIIOYAIOT TPYOuaThle CTEPHKHH
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fasuoit 1,5; 2 m 3 M ¢ pasnHUHBIM AHaMeTPOM H TOJINHHON CTEHKH H
y3710Bble 3J1eMEHTHl DPAa3JIHYHBIX Pa3MepoB, OTIHYAIOUIHECA JAHAMeTpoM
pesbBoBbIX oTBepctHii W HasHaueHweMm (puc, 2.7) [12]. MunumanbHbld
PACXOA CTAJNH I TPYLO3ATPATH NPH H3FOTOBJEHHH M MOHTANKe NPelCcTaB-
JIeTCS1 BO3MOMKHLIM MOAYYHTHh HPH JJuHe cTepxHA 3 M. Menblune
BHICOTHl CTPYKTYpHO#l TNJHTH NpH HJuHe 2 M H TeMm Gojee 1,5 M
NpHBOAAT K Nepepacxoly CTajiH M TPYAO3aTpaT IpH H3rOTOBJe-
HHH H MOHTa¥Xe, NpH 3TOM He CNOCOOCTBYIOT CHHXKEHHIO NPHBEIEHHBIX
sarpat (cM. npua. 1). BeneactBhe 3Toro pekoMeHAYeTCS YMeHbUeHHBE
AJHHLL CTepPXKHefi NPUMEHATH TOJBKO B OCOOBLIX C/y4YasiX, ONPaBAaHHBIX
apXHTEKTYDHHIMH TpeGOBaBUAMH HJH INPOH3IBOACTBEHHOH HeoOGXomu-
MOCThIO,

a) 1 2

/
L2894

mE09_ 1500 2000,3000
@ 133x8
7)

-t

o 1146 X4 ;B 127X4,5
3 4 & 2 ©89x3,5; 9 102%3,5
\ QE0x3; @ 76 X3,5
™ -2 (E B
0,
g © L33

Puc. 2.7, SneMenThl YHNPHUHPOBARKOTO CcOpTAMERTA
a — MOAYNbHAsA NPHUBA3KA; 6 — oOUUA BUA CTepXKHSA; g — noaycdepHueckufi 9ie-
MEHT AAA KOHCTPYKuIf ¢ KBaZpaTHOH# styefikoil NOsICHBKIX CBTOK; 2 — TO ¥XKe, cdepi-
qecKult ssieMeHT; d — noaycdepryecknil sNMeMeHT HAS KOHCTPYKUHA C TPeyroabHo#
fAYe KOl MOACHBIX CETOK (MOTYT HCIONB30BATHCA TOJLKO MO COTJNACOBAHHIO ¢ 34BO-
JOM-H3rOTOBHTENEM); [ — y3JnoBo#t snemeHT; 2 — TpyGuarnift sjeMeHT; 3 — che-
uuasbHast BTYJAKA; 4 — MUAHHADHUECKHR B(l;)na;(blm; 5 -= crieyHanbHbift  Goar: 6 —
wTHdT
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Puc. 2.8. Cm_ ctp. 47

2.60. B cooTBeTcTBHH ¢ YHU(DHIHUDOBAHHBIM COPTAMEHTOM K OCBOEH-
HHIM Ha NPOM3BOACTBAX OTHOCATCS NMOMHMO CTPYKTYpPHOM MJHTH, H306-
paxeHHOH Ha pHC. 2.5, a, nauThl pasmepamu B nnauwe 12X18, 18X18 n
18)X24 M BbicoToli 2,12 M, OnepTHE NO YraaM; NAHTH pasMepaMH B nJaa-
He 30)X36, u 36)X36 M BbiCOTOH 2,12 M, omeprThble HAa ueTHIPE KOJIOHHBI,
NpH KOHCOJIBHBIX CBECAX COOTBETCTBEHHO no 6 u 7,5 M; NJMTH pasMmepa-
mu B miade 30X30 u 36X 36 M BricoToil 1,41 M, onepThie COOTBETCTBEH-
HO Ha 4 ¥ 8 KOJOHR, NPU KOHCOJBHHIX CBecax no 6 M; HepaspesHbie MHOrO-
npoJieTHbIe TUIMTHL ¢ CETKOH KOJIOHH 18X 18 M u 1824 M H BHICOTOMH
2,12 M, nepekpniBapiife miaowaan ot 72X72 po 900120 m (puc, 2.8).

Onupanse NJHT Ha KOJOHHBL OCYHIECTBJfETCH WYepe3 BBHICTYmaiolike
KanuTe/H, HenoCPeJCTBEHHO B Y3/bl HHXKHEr0O mosica M B y3/H BepXHEro
TIOSicC2 Yepes BCTPOEHHBlE B TIHTY Kanutean (puc, 2.8). DTH KOHCTpyK-
UHH TpejHa3HauyeHbl AJsA NOKPLITHS OJLHO3TAMKHLIX 31aHRH, BO3BOAHWMBIX
B [—IV BeTpOBHIX W CHEroBLIX PaHORaX C MAKCHMAaJbHON pacyYeTHOH Ha-
rpyskoit Ha noxkphithe 4000 [Ta (400 krc/Mz) € MOABECHBIM TPaHCNIOPTOM
TPY30IOABEMHOCTBIO 2—3,2 T, B HEKOTOPHIX CXeMax 20 5 T H MOryT NpH-
MeHATbCA B paiioHax ¢ ceficMHYHOCTBIO 10 § 0aJjoB BKJIOUMTE/BHO.

2.61. Koucrpykuun ceHcreMbl «MApxH» pekoMmeHayeTCs NpPHMEHNTh:
B MUKPHTHAX OOLIECTBEHHLIX 3AaHMil — KPbITEHIX PHIHKOB H YHHBepca-
MOB, CIOPTHBHEIX 32JI0B ¥ MaHexeil, BLICTABOUHBIX MABRALONOB, BOK3afb-
HBIX 31aHuil, 60JbHHL, CAHATOPHEB, TOCTHHHLL H T. IL;
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B MOKPBHITHAX NPOMBILUIEHHBIX 3MAHHH, BKIIOYAss NOKPBITHS MallMH-
HbIX 3aJI0B, CTAllHOHAPHEIX M NMepe/iBHIKHLIX (haXBePKOBBIX TOPLOB 3 aHHH
n coopyxennit '9C, TOL, a TaxiKe COOpYIKEHHH CIeLHAJbHOrO HA3Ha-
yenHs;

B 3L4aHHSIX U COOPYKEHHSIX BPEMEHHOrO HAa3HAUEHHS, CTPOSILHXCA B
paiioHax HedTeAOOBIYH, Te0JOTHYECKHX IIOCeJeHUSX, NPH MPOKJIaLKe XKe-
JIC3HOJOPOKHLIX MAarucTpaneil, B TPYAHOAOCTYNHBX W CeHCMHUeCKHX pafi-
CHaxX CTPOHTENbCTBA;

TPH PEKOHCTPYKIUH 313HHUIL M COODPYIKEHHH NPOMBIUINEHHOTO K TPpaXK-
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NAHCKOrO HA3sHAYeHHS, 0COGEHHO B CAyYasiX MePeKPHLITHA CAOXKHBIX Ivia-
HOB, Tpebylomux cBob6OJHOrO pPacnosIoKeHHs ONOp,

2.62, Ilpn npOeXTHPOBAHHH KOHCTPYKUUH ¢ NDHMeHeHHeM YHHbHUH-
poBaHHOro copraMeHTa HeoGxomuMmo pykoBoacTBoBaTthed m. 2.1. Tlpu
3TOM pPEKOMEHIYeTCS NPUMEHATL B NEepPBYIO OuYePelb KOHCTPYKLHH, Npo-
wleflllHe MCNBITAHHS H NPHHATHe K CePHAHOMY NPOH3BOACTBY. IIpoekTH-
pOBaHHe HOBHX KOHCTPYKTHBHBIX GOpM AOMXKHO GHITh OGOCHOBAHO Tex-
HHKO-3KOHOMUYECKHM PacyeTOM H NPOH3BOJHTBCA C YyueTOM AeHCTBYIOUIHX
TeXHHYeCKHX YCJOBHH HA H3TOTOBJIEHHE,

2.63, Tlpu pnuHe MOACHOrO CTEPXHA 3 M ¥ AByXmoscHoM (oaHoCHOf-
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Puc, 2.8. Cm. c1p. 47

HOM) CTPOGHHH CTPYKTYPHOH NJMTHl MAKCHMaJIbHBEIN NPOJET MeXAy Oflo-
PaMH MCXOAS M3 HecCyllefi CNOCOGHOCTH 3JIeMeHTOB YHHGHUHPOBAIHOrO
COPTaMeHTa, Mo JaHHBIM MOCKOBCKOrO apXHTEKTYPHOro HHCTHTYTa, CO-
cTasasier 36 M.

C Uenblo yBeJHYEHHS MNPOJETa B KOHCTPYKLHAX C YHH(HIHPOBAH-
HBIM KapKacOM peKOMEHAYeTCsl NpOeKTHPOBaTh [IBYX- H B HEKOTOPHIX
CJyyasx TpexbspycHhe cTepXHeBre mantel (Tabn. 1 WM —H), Ilpu
9TOM, N0 JA2HHHIM TOTO Xe HHCTHTYTZ, IpPOJeT MOXKeT OHTb yBejHueH
o 72 M, a npu mpoJerax, MPeBHIMAOMHNX 72 M, PeKOMeH/yeTCsl IBYXb-
APYCHYI0 NJMTY NMOAKPENNATh MINpPEHrejeM, BHNOJHEHHHM H3 TPy6 Hau
NpoKaTHHX npobuned (puc, 2.9).
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Puc, 2.8. CxemMbl CTPYKTYPHLIX IJIMT, OCBOEHHBLIX NPOH3BOACTBOM U H3IrOTABAMUBA-
eMbIX no YHHOHIHPOBAHHOMY COpPTAMEHTY
a, 6 — BeicoTa IJIUTH 2,12 M (pasMmepnl B NjiaHe cOOTBeTCTBEHHO 12X18 u 18X 18 M,
ONMHpaHHe MO YL/aM NJAHTEHIL, pasMepbl fYeHKH NosicHOH ceTkH 3X3 M); & — BuicoTa
nautsl 2,12 M (pasmepbl B miaaHe 30X36 M, BHYTPHKOHTYpHOe OfHpaHHe ONPH MO-
MOLLK BBHIHOCHON KXanuTeAy Ha 4YeTbipe KOJOHHBI, LIar KOJOHH 18X24 M KOHCOJb-
Hble CBechl Mo 6 M, pasMmepn! sidellKH nosicHoRt ceTkw 3X3 Mm); & — BbICOTA TJIHTHL
1,41 M pasMepsl B naaHe 36X36 M, onHpaHMe BHYTDHKOHTYpHOe Ha 8 KOJOHH NpPH
MOMOULH BbLIHOCHOH KanUTeNH, KOHCOJLHBIE CBeéchl No 6 M, pa3Mmepn! siueHKu Iosac-
HOH ceTku 2X2 M); 8 — BbicOTa WAMTHL 1,41 M (pasMepel B nJjaHe 30X30 M, onmu-
paHHe BHYTPHMKOHTYpHOE HAa 4 KOJIOHHBI HEeNOCpPeJCTBEHHO B HIKHHe Y3Jbl, KOH-
COJIbHBIE CBeChl Mo 6 M, pasmepn! AUefiKH NOACHOM ceTku 2X2 M); e — BhlcoTa IJIH-
el 2,12 M (pasMepb! B nnaHe 36X36 M, olHpaHHe BHYTPHKOHTYPHOe Ha 8 KOJIOHH
B BepXHHE Y3Jbl NOCPEACTBOM BHYTDEHHHX Kanuteneil); oax — Bbicota NAHTHL 2,12 ™M
(pasMephbl B nsaHe 36X36 M, onHpaHHe BHYTPHKOHTYPHOE Ha 4 KOJIOHHBI HeloCpes -
CTBEHHO B HH)XKHHE Yalbl, KOHCOJbHBle CBeCHl 10 7,5 M MpoJeT MeXAYy KOJOHHAMH
21X21 M); 3 — BhicoTa MauTHl 2,12 M (pasMepnt B naasie 48X48 M, oNupaHue BHY-
TPUKOHTYpPHOE Ha 8 KOJIOHH TIOCPENCTBOM BBLIHOCHBIX Kanuresefi, KOHCOMbHbLIE CBe-
cel 6 M, pasMepnl sivefiku NoACHOR ceTKH 3X3 M); « — HepaspesHasy MHOrompoJsier-
Hasl MJHTa Ha CeTKY KOJOHH 18XI18 M c onupadHueM B HMXKHHEe Y3Jibl, pasMep sueii-
KH NOSICHBIX ceTOK 3X3 M; K — Hepaspe3Hast MHOrOUpoJeTHasi MJAHTA Ha CeTKy KO-
JNOKH 18X24 M ¢ onHpaHHeM B HH)XKHHE y3/bl, PasMep NOACHBIX ceTOK 3IX3 M; [ —
BePXHue Mosca; 2 — HHMKHHe Nosica; 3 — packochl; 4 — Kanurenib; 5 — npodunupo-
BaHHBLIA HACTHA

2.64. ConpsixeHHe CTPYKTYPHHIX IJIHT H3 YHUGHUHPOBAHHHIX 3Jje-
MEHTOB B MHOrONPOJIETHBIX 3JaHHAX JAPYr C APYroM peKOMeHAyeTcs ocy-
IIeCTBJATh MO HHXeCHeAyoOIHM cxeMam (puc 2.10):

a) xecTkoe — uepe3 o6LIHe Y3JIOBble H CTEpIKHEBble 3JEeMEeHTH, Tpe-
Bpamaplide OTAeabHble CTPYKTYpHble MJHTH B MHOTOMpPOJIETHYIO Hepas-
pe3Hyo IIUTY;

6) wapHHpHOe — Yepe3 CTHIKOBYIO NJACTHHY, 00eCneuHBaiollyl0 He-
3aBHCHMYI0 paboTy CMEXHBIX CeKUHH B BepPTHKAJbHOH MJOCKOCTH H Te-
pesaloliyio rOPH3OHTAJbHEIE YCHJIHA € OLHOM MJAHTH Ha APYTyIo;

B) ILIApHHPHOE — yepe3 TOPH3OHTAJbHbIA CTepXeHb NPOHU3BOJBHOIO
HJIH MOAYJBLHOrO pasMepa, obecneyHBalOWIHH nepefayy ¢ OJHOH MJHTHI
Ha APYTIYIO FOPH3OHTAALKBIX YCHIMH;

I} IIapHHDHOE — uepe3 TPEYroNbHYI0 HMJKH TpaneleHAalbHYI0 Npo-
CTPAaHCTBEHHYIO ¢epMy H3 3JIeMeHTOB YHH(HIHDOBAHHOrO COpTaMeHTa.

2.65. Kposasa npoextupyercsa corsiacHo n. 2.23. [Ipu stom TeMnepa-
TYpHBIE HIBH peKOMEHIYeTCS! NepeKpLiBaTh BCHApYILeHHOI apoukoil H3
OLHHKOBaHHOH cTanu toamudon 1,6 Mm (puc. 2.11,a).
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Puc. 2.10, BapHAHTBI CONPAKEHHA CTPYKTYDHBIX NMJAUT H3 YHUOHIHPOBAHHLIX 9je-
MEHTOB B MHOrONPOJETHBIX 3XAHHAX
a — Hepaspe3Hoii; 6 — CO CTHIKOBOI NNACTHHOH, 8 — ¢ NPOMEXKYTOYHEIM CTEPIKHEM;
¢ —c ounapuHoBt Hagzcrpofikol; / M 2 — y3JoBhle 3A€MEHTHI; 3 — IPOMEKYTOUHBI{
cTepKHeBo#l sneMenrt, 4 — CTHIKOBAS FracTHHA; § — ONOPHBIA CTONHK
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Puc. 2.11, KOHCTPYKUHH OTASALHBIX Y3J0B KPOBJAH

a — B 30He TEeMNEpPaTypPHOTO IUBa; 6 — B MeCTe YCTAHOBKH BOJOCAHUBHO# BODOHKH;
I — ¢hapTyk H3 OLIMHKOBaHHOA cTanH; 2 - camoHape3alolllHe BHHTH M6, ¢==20;
3 — Goatr MI12

BHyTpeHHHe BOROOTBOAH CJAelyeT PAcloJaraTh BOJH3H OMOPHLIX 30H
KOHCTPYKIHH HAa PACCTOAHHH He OoJee 400 MM OT ysna BepxHero mosca
s oGecrneyeHHs HX HOPMaJIbHOH SKCIVIyaTaHHK mpH MPorHGax KOHCTPYK-
nuu (puc. 2.11, 6).

2.66, Ilpn npoeKTHPOBAHHH BepXHEro cBeTa CJedyeT PYKOBOACTBO-
BaTbcsl M. 2.27, NpH 5TOM MJISL KOHCTPYKUHMH M3 YHHOHIMDOBAHHBIX 3Je-
MeHTOB pPeKOMeHJYeTCs! NPHMEHATb 3eHHTHbie oHApH C HOMHHAIBHBIMH
pasmepaMu cseToBelx npoeMoB 1,5)X1,5; 2X2 u 3X3 M, paBHEIMH MO-
IynbHOR mnosicHo#t sveitke, Jlns ofecmeyeHHss MaKCHMAaJbHOH OCBeLEH-
HOCTH B MeCTax YCTPOACTBA 3eHHTHHIX ¢hoHapeli peKoMeHAyeTCH mpepy-
CMaTpPHBAThL paspexeHHe pelleTKH,

CTeHOBOe OrpakjieHHe clefyeT NPOGKTHPOBATb, PYKOBOACTBYACH MO-
JaoxenusMu om. 2.28—2.31.

2.67. Ilpu nojBecHOM TPAHCNOPTE M MPOJETAX CTPYKTYPHOH INIHTEI
o 18 M crepyeT NPOEKTHPOBATh ABYXONODHYIO KpaH-GanKy, a npH 60/b-
HIHX NPOJIeTax — TPEXOHOPHYIO.

Ecan B OTHAENBHO CTOAIHX CEKLHAX €CTh KOHCOMbHEIE CBECH, Pacno-
Jarath KpaH-6a/ikKn B 30He KOHCOJIefi He peKoMeHAyeTcsa. Ecau e B co-
ODPYXXeHHH NPHMEHSIOTCA ClapeHHBle CEKIHH, TO pAacloJiokKeHHe KpaH-
6a/I0K MOJ KOHCOSIMH CMEXHBIX CTOPOH AONYyCKaeTcs.

Kpennenue 6ajxu MOABECHOTO NYTH K CTPYKTYPHBIM IJIHTAM M3 VHH-
GHMUHPOBAHHBIX 9eMEHTOB CllelyeT OCYIeCTB/IATh uepe3 pacnpeelHTeNb.
Hyl0 GaJKy, BHINOJIHEHHYI0 M3 JABYX IIBeJJIEDOB HJIM OJAHOTO [ABYTaBpa.
Kpennenue pacnpenenutenbtoit 6ajJKH K y3/1aM HUKHEro HOACA AOJIIKHO
OCYUIeCTBATLCS. OCPEACTBOM CNeNHalbHbIX G0JITOB JHAMETPOM He MeHb-
we 22 MM, BHIDOJHeHHEIX K3 cTaan 40X,
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[on pacnpesentiresbrsie 6ankn Heo6XOAMMO YCTAHABJMBATH CTalib-
Hble 1afi0bl, KOMIEHCHPYIOULHe NPOrHG NPOCTPAHCTBEHHON KOHCTPYKLHH
MOKPLITHST OT HOPMATHBHOI MOCTOAHHON HArPYSKH,

Cnpagounvie danuoie

PaspaboTunkomM YHH(QHIHPOBAHHOIO COPTAMEHTA H KOHCTPYKTHBHBIX
pelleHHil CTPYKTYPHBIX IJIHT ABJAsieTcsi MOCKOBCKHME apXHTeKTYDHLIH HH-
cTHTYT (Kadenpa HHXKeHepHHIX KOHCTPYKUHI). DTH KOHCTPYKUHH H3rO-
ToBASIOTCE MOCKOBCKHM 3aBojoM MocpemctpoiiMail  [1aBMOCMOHTaXK-
cneuctpost, YepHOropckHM ONBITHO-3KCIIEPHMEHTANbHEIM 3aBojioM MuH-
raxcrpost CCCP, KpacHoaapckum 3aBogom HM. Kaaununa MHHCTaHKO-
npoma CCCP, Kammpckum 3aBOAOM MeTaNJIOKOHCTPYKuuii MHHsHepro
CCCP.

Tlo npefickypaHTy ueH Ha MeTa/JuyeckHe KoHCcTpykuuu Ne 01-22,
1982 r., onToBas ueHa 3a OAMH KOMIUIEKT THIOBOH CTPYKTYPHOM IJIMTHI
paamepom 30X30 M NPHHMMAeTCH aHAJOTHYHO BHILIENPHBEJECHHLIM JaH-
HeIM no cHcTeMe <«KucnoBoacks, CTOUMOCTh KOHCTPYKUHMH — CHCTEME
«MApxH>», npenHasHaueHHad ANA KOMIJEKTOBaHHS, NOJACYUTHIBAETCS MO
TOMY e NpeHCKYpaHTy Kak 3a OTAelbHble CTePIKHU H Y3JIbI.

CTPYKTYPHBIE KOHCTPYKUMH C AJHMHHOPA3SMEPHbIMH
MOsSICAMH

2.68., CTpyKTypHble KOHCTPYKUHH C [JHHHOPa3MEpPHHIMH IOSCaMH,
JJIHHA KOTOPHIX COOTBETCTBYET INpeflesIbHO AONYCTHMON AJHHE AJS mepe-
BO3KH KEeNeSHOACPONKHBIM TPAHCTIOPTOM, peKOMEHAYeTCS MpHMeHATH npe-
HMYLIECTBEHHO A/ NPSMOYIOJbHLIX B IJIaHe 34aHHH C peryJisipHOH cer-
KOH KOJOHH NpH PaBHOMEPHOM H HePaBHOMEPHOM pacnpefe/leHHH Harpy-
30K, DTH KOHCTPYKUHMH NO CPaBHEHHIO C 2HAJOTHYHBLIMH KOHCTDPYKUHSIMH
H3 KOPOTKOPA3MEpPHLIX SJIEMEHTOB MO3BOJIAIOT: HCKIIOYHTH Pe3Ky MoJy-
YaeMOro ¢ MeTaJJyprHuecKHX 3aBOJOB NpPOKaTa AJMHHOR no 12 M Ha 6o-
Jiee MeJIKHe 3/7IEMEeHTH, a TaKXe 00paboTKy KORUOB OTpe3aHHHIX CTepX-
Heil; HCKJIIOYHTh U3rOTOBJIEHHE Y3J0BLIX fAeTajell CTPYKTYpHI, NpejHa3Ha-
YeHHBIX NJifl COeMHEHHS OTPE3aHHBIX CTepXHeH B JJHHHBIE, a TaKXKe
c6OpKy Ha CTPOHTENbHON NJIOIIAAKe MEJIKHX 3/JeMEHTOB IOSICOB B AJIHH-
HOpa3MepHLle; YMEHBIIHTH KOJHYECTBO OTIIPABOYHEIX MapoK.

Bce 310 cmoco6CTBYET NOBBIMLIGHHIO HAaAEXKHOCTH KOHCTPYKUHH, CO-
KpallleHHIO TPYAo3aTPaT Ha H3FOTOBJEHHe H MOHTaX H B LeEJIOM Cnocos-
CTBYET CHHIKEHHIO ee CTOMMOCTH.

BmecTe ¢ 3THM KOHCTPYKUMH, COOHpaeMble ¢ NpHMEHEHHEM HJIMHHO-
pasMepHbIX TOFICOB, B 3HAYMTeNbHONl Mepe YTPauHBalOT Ty YHHBepCaJb-
HOCThb, KOTOPOH 06safaloT CHCTeMB!, COGHpaeMble U3 KOPOTKOpa3MepHBIX
nosicoB, Kpome Toro, 1ocTaBKa KOHCTPYKUUH B OTAAJNEeHHbIE PAHOHB NPH
HaJHYHH [JJHHHOPa3MepHHIX 3JeMEHTOB OCYLlecTBAAETC C GONMBbUINMH
TPYAHOCTSIMH, YeM NPH KOPOTKOPa3MepHHIX 3JeMeHTaxX.

2.69. [IpaMoyro/bHbie B MJaHe CTPYKTYPHBIE INIMTHI C COOTHOILEHHEM
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cTOpoH 0T 1,5 H Gosiee npy onHpaHHH O KOHTYPY B OCHOBHOM pabotaior
B NONEepeyYHOM HanpaBjeHHH MOZofHO ckaapguaToit cucTeme. Ilpu ommupa-
HHM MO yrnaM HaoGopoT M/HT2 B OCHOBHOM pabBoTaeT B NPOLOJbHOM Ha-
NIpaBJEHHH, a B NONEPEeYHOM CHJIbHO HANpsXKeHbl TOJbKO KOHTYDHHE INO-
sica, B cOOTBETCTBHHM C 5THM DeKOMeHAYyeTcs NPH NPOEKTHPOBAHHH CTPYK-
TYPHHIX IUIHT C COOTHOUIEHHEM CTOPOH oT 1,5 M Goslee NpH HX ONMHPAHHH
N0 KOHTYPY AJHHHOPa3MepHble NOfCa pacnojaraTe B MONEpPeyHOM Ha-
NIpaBJIeHHH, 10sica NPOAOALHOTO HANPABRJEHHS, KOTOPHe B OCHOBHOM BHI-
MOJIHAKT POJip PACNOPOK, H3rOTABJHBATL U3 KOPOTKODA3MEPHHIX 3JIeMeH-
TOB H pasMelllaTh B OJHOM YPOBHe C MJIHHHOpaaMepHHLIMH moscami. Ilpu
ONMHPAHUH AHAJNOTHYHHX IVIAT NO YrJaM PeKOMeHAYeTcA AAMHHOPa3Mep-
Hble TOfiCa pacnoJiaraTh B NPOJOJBHOM HAaNpaBjeHHH, a TaKXe HO TOp-
1aM TJIHTHI, BHYTPEHHHe IONepevHBle HOACa, KOTOpble 3AeCh TaKke BBI-
NMOJIHAIOT POJbL PACNOPOK, M3rOTABJIHBATb H3 KOPOTKOpPa3MepHHIX 3JieMeH-
TOB H pacnosarath B OAHOM YPOBHe C AJMHHHOPA3MePHbIMH NOSACAMH.

2.70. IIpx NMpPOEKTHPOBAHHH CTPYKTYpPHEIX INIUT € AJMHHOPA3MEPHHI-
MH TOSICAaMH 11e/iecOo006pasHo KpOBeJbHEbIT HACTHA pacrnoJjaraTh Henocpen-
CTBeHHO mno mnosicaM, Koraa B KayecTBe KPOBJH HCHOJBb3YeTCA CTaJIbHOM
NpopHAHPOBAHHBIA HACTHJ, TO OH TPH COOTBETCTBYIOLIEM CKpeNsIeHHH C
nosgcamMu obecneyHBaeT HX YCTOMYHBOCTb B FOPH30HTAJIBHON IJIOCKOCTH,
B 5TOM C/yyae TOSICa UeNecOOGpPa3sHO HM3rOTABAHBATL U3 OGHIUHBIX HJH
LWIHPOKOMOJIOYHEIX ABYTaBPOB; NPH acGOLEMEHTHBHIX H JepeBAHHHIX MO-
KPBITHAX MJIH MOOHLIX JIerKo cOpacbiBaeMblX KPOBAAX MOsica JOJIKHBI pas-
BHBaThCSl B NJIOCKOCTH HaHMeHbLIeH IKeCTKOCTH, B STOM CJydYae BMeCTO
ABYTaBPOB PeKOMeHAYeTCA MPHMEHATh NPAMOYroAbHble TPYObl HJH THY-
Tole npoduan, obnagaioliHe HeOOGXOAHMOH KeCTKOCTbIO B T'OPH3OHTAaMb-
HOH NJIOCKOCTH.

HuxHne nosica CTPYKTYPHBIX MJHT DeKOMEHAYETCH BHIIOJHATH H3
pPaBHOGOKHX YroJKOB, HCIOJIb3YS HH3KOJErHPOBAHHYIO CTaJb NMOBHILLIEH-
HO# MpouyHOCTH, Packochl B pPacnopkH A CTPYKTYP HPOH3BOACTBEHHBIX
3JaHHH peKOMeHAYeTCS BHIMOJHATL H3 PaBHOOGOKHX YroJkoB MajoyrJe-
pPONUCTOR cTanH, B psAge ciyuaeB AJSl PacKOCOB LeJecoO0pasHO HCMOJh-
30BaHHe FHYTHIX NpodHusell ¢ NPHMePHO OAHHAKOBHIMH MOMEHTAaMH HHep-
HHH OTHOCHTeNbHO IMABHLIX OCell WHEPHMH MOMepevyHoro ceueHuss. B o6-
LIeCTBEHHHX 3AaHUSAX, K KOTOPHIM NPEABABJSIOTCA MOBLILIEHHbIE APXH-
TEKTypHHE TpeGOBaHHs, AN M3TOTOBJEHHS PACKOCOB MOryT OHTb PeKo-
MeHIOBaHE! KPYIJIbe HIH KBaAPaTHEIE TPYGHL

2.71. Ilpu BHINOJHEHHH NMOSICOB H pELIeTKH H3 NPOKATHHIX HJH THY-
THIX NpodHIeil peKOMEeHAYeTCS COefHHEHHS 3JIeMEeHTOB OCYMIeCTBJATb Ha
Gontax HOpMasbHOM ToyHOoCcTH (puc. 1.2, a, o, u). Tipu coepnuenun pac-
KOCOB C MOfICAMH paccTOsIHHe MeXAY GoJaraMH MoXeT GbiTb YMEHbIIEHO
B COOTBETCTBUH C HaHuwiMu rvaBel CHuIT 11-23-81.

2.72. BonTH HOpManbHOR TOUHOCTH AAS COeJHHEHHH PacKocoB ¢ Mo-
fcaMM peKOMeHJyeTcH TMPHUMeHSTb Kjacca mpouxoctd 5.6 u 5.8. Pasnvua
NuaMeTpoB GOATOB M OTBEDPCTHIl He JOJIKHA NMPHHHMATbes Gosee 1,5 mwm,

B oAHO@ CTPYKTYpHOIi miauTe Bce GOATH PeKOMeHAyeTcsl AaBaTh OX-
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HOro AMaMeTpa M OJHOro KJacca npouroctd. Mexay rafikamu H coenu-
HHTEJLHLIMH 3JIeMeHTaMM JOJMKHEI NPOKJAABIBATECA NPYKHHHBle IAaHOB!,
HapesHas yacTb 00JTAa He AOMIKHA 38X0AHTh B TOJMY COEXMHHTEJBHOIO
naxkera,

THnoBble CTPYKTYPHBIE KOHCTPYKIHH
13 npokaTHbix npoduaedi cucrempt <I{HAUCK>»

2.73. K THNOBLIM KOHCTPYKUMSM H3 NPOKATHHX mpoduielt OTHOCAT-
¢ cTPYyKTypHuie maHTH cucTeMu «LIHUHMCK>»> paamepamu B naane 12
X18 m u 12)X24 M, onupaouHecs MO yriaM B ypoBHe BepXHHX IOSICOB,
OnTuMH3alHOHHBIE pacueT, NPoBefleHHHIH Ha OCHOBe NPHBENEHHBIX 3a-
TpaT (C y4yeToM CTOHMOCTH CTPYKTYDHOIi IJIMTH KPOBEJBHOTO H CTEHOBOTO
OrpaxcfieHusi, sKCIMyaTalHOHHLIX PaCXOJOB M Ip.), MO3BOJIMJ YCTaHO-
BHTb ONTHMAJBHNYI0 BBICOTY INIHTH, KOTOpas NpH NPHHATHX HpoJerax
cocTasuaa nopaiaka 1,5 M, a Takxke npopunu sreMeHTOB B BHJe IPOKaTa
H paccrosiHue mexAy nodcamu — 3 m [13, 14, 15].

Koucrpykunu paspaborann HHHHMCK u LHHMHnpomsganuit Ioc-
cTposi CCCP npHMeHHTeNbHO K COBPEMEHHBIM CNOCOGaM H3TOTOBJAEHHS Ha
NOTOYHBIX TEXHOJOTHYECKHX JNHHHSAX H KPYNHOGJOYHOMY MOHTAXY.

2.74. Kouctpykunn cucremp «IUHHHCK» pekomenpyercst npume-
HAATb: B OJHONPOJETHHIX H MHOTONPOJIETHLIX MPOH3BOJACTBEHHEIX 3BaHHAX
Ge3 mepenaia W € nmepenazoM BHICOT, MPH HaJHUMH KaK 3€HHUTHHIX, TaK H
CBETOA3PAUHOHALIX (QOHapeli, BHCOTON RO HH3a KOHCTPYKUMH 1o 18 M; npu
5TOM BO3MOJKHO: YCTAHOBKA KpBIUTHBIX BeHTHJATOpOB Ne 12 u meHblue
Ha BHGPOMIOAATOPAX; NPHMEHEHHe TPEXONOPHBIX NMOABECHHIX KPAHOB rpy-
30MObeMHOCTEI0O O 3 T H ABYXOUOPHBIX JO 5 T; MOCTOBHIX KpaHOB
rpy30noABbeMHOCTbI0 10 50 T ¢ CyMMapHO#i PABHOMEPHOH H HepaBHOMeEp-
HOHl pacueTHOil Harpyskoit Ha mokpbniTHe no 6000 ITa (600 xrc/m2) npu
BO3Be/JleHHH 3xanuii B [—V cheroBex u [—IV BerpoBhix pafioHax; npo-
eKTHPOBATb 3aHHS C NPHUMeHeHHeM AAHHBIX KOHCTPYKUMA B pafioHax ¢
pacuetHo#l Temnepatypoit 65°C u BHILe, ¢ CefiCMHUHOCTbIO X0 9 Gaanos
BKJIIOUHTENBHO,

2.75. KOHCTpYKUHH npeAcTaBAsioT coloi CKAanyaryio CHCTEMY C
UJHHHOPA3MePHBEIMH TI0SICaMH, PacnoJIOXKeHHHIMH BROJb GIOKa.

Bepxuse npofonbHble nosca 3aNpOeKTHPOBAHL! H3 ABYTaBPOB H BHI-
NOJNHAIOT Tak¥ke (YHKUHH NPOTOHOB, OCTAJbHBE 3J€MEHTHl — H3 PaBHO-
GOKHX YrOJIKOB.

Bce aneMeHTH! CTPYKTYpPHI, KpOMe PACHOJOMKEHHBIX 1O TOPLLaM, COeNH-
HSIIOTCSA Ha MOHTaXHO# miomanke Goaramu (puc. 2.12) [1, 13, 16].

C ueJabl0 COKpaleHHSI MOHTAXKHBIX Y3JI0B 3J€MEHTH, PacnoJoKeH-
HHie No TOPliaM, CBAapHBAOTCS B PepMy B 3aBOACKUX YCJAOBUSX M JOCTAB-
JAI0TCA Ha CTPOMTeJIbHYIO IVIOAAKY B Bhie ¢depM U3 OLHHOUHHIX YroJt-
KOB.

2.76. IlpocTpaHCcTBeHHAS XKECTKOCTh BepPXHHX NOSICOB H CTPYKTYPHO-
ro 610Kka B uenom obecneuuBaercd NPOGHIHPOBAHHBIM HACTHJOM, CKpell-
JIGHHBIM C MOSICAMH, H NONEpeYHBIMH 3JeMeHTaMH B YPOBHe BEPXHHX H
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nennpie ToccTpoem CCCP B KauecTse THIOBBIX
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hofca; 2 — yyupe mnosica; 3 — PACKOCH; 4 — pacHopkH; 5 — NPOPUAUPOBAHHLIY
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Fuc. 2,13, Cxembl noaBecHLIX NyTefi B CTPYKTYPHBIX NAHTAX cHerembt «ULHHHCK»
[PY3ON0ABEMHOCTBIO
a—1—5 T, onua n Asa xpana Ha xoaee; 6 — 0,25—3,2 T, oM KpaH Ha KoJee;
g —2 T, OAMH XKpaH Ha KoJee, NBa KpaHa 8 npoaere; 2 —0,25—1 T, OAHH KpaH
Ha KoJlee, TPH XpaHa B nponete: 9 —0,25—3,2 T, OAME W JBa KpaHa Ha KoJee;
e — {,0—3,2 T, OLWH KPal Ha Kojee
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HHKHHX nosicos. IIpn Henoab3oBauuu B KauecTBe NOKPHTHA acGoueMeHT-
HBIX manefiefl KECTKOCTb BePXHHX nosicoB obecneynpaercsd NPHBApKOi K
BepxHeil MOJIKe JBYX YIOJIKOB HJIH APYTHMH CIIOCOGaMH.

2.77. Tlpu npoeKTHPOBaHHH 3JaHUi C NpPUMeHeHHeM NAHHBIX CTPYK-
TYp B paiffoHax ¢ pacueTHoii TeMnepaTypoii MuHYyc 40°C u BHIlLe 3/eMeH-
Tl ¢epM, pacnosiaraeMulx Nno Topuam G6JOKa, COEAHHSIOTCS CBapKoOi, BCe
MOHTaXKHHE COeAHHeHHS — GOATaMM HopManbHO#i TouHocTH mo TOCT
7798—70*, a Taxxe [OCT 7805—70* u TOCT 7808—70*. Kaacc npou-
Hoctn Goaros 4.6 mau 5.6 mo FOCT 1759—70*. [Ipy temuepatype oOT
munyc 65°C po muryc 40°C Bce 3JeMeHTH CTPYKTYpH, BKJIOuas H TOp-
HeBble GepMEl, coeAnHAIOTCS Ha 6oJTax Kaacca 5.6 u 8.8 ¢ nonosHHTe b-
HBIMH  HcnbeiTaHusaMu no I'OCT 1759—70*, a raxkxke 4.8 u 5.8 B coenu-
HeHHsIX, paGoTalolInX Ha cpes.

2.78, B TUNOBHIX MJHMTaX NPHMEHAIOTCH OGOATH auameTpoMm 20 Mm.
O/HaKo TPH H3rOTOBJIEHHH TOJBKO OJHHX Jerkux GJokoB (moj Harpys-
Ky po 3000 ITa, unu 300 xrc/m?) uaH omHHX Tsixedbix (MOA HArpysky
Gosee 5000 ITa, nium 500 krc/M?) pekoMeHAyeTCSt NPHMeHATh GOJATH COOT-
BETCTBEHHO AHaMeTpoM 16—18 u 24 mm,

2,79, TemneparypHrele wBb npu Haanuuk cTpyktyp «ILIHHHCK»
BAOJL 3J2HUS OCYMIECTBJASIOTCH HA NapHbiXx Koaounax. [lomepex 3pa-
HHSAl — Ha OJHHOYHBIX KOJIOHHAX C NpHMeHeHHeM He MeHee ABYX ¢Topo-
NAACTOBBIX MPOKNALOK TOMMWHHOA 3—5 MM Kaxpas. Paccrosinne mexpy
WBaMH CJelyeT NPHHHEMAThL COrjacHo n. 2.7.

Has obecneyeHns: XeCcTKOCTH TeMNepaTypHOro oTCeKka KpaiiHHe mpo-
JOJIbHEle H NONepeyHble Nosca COCeAHMX MJMT COCAHHAIOTCA APYr C ApY-
rom uepes 6 M. JKectkocTh Kapkaca 3faHHAt B uenoM ofecrieunBaercs B
COOTBETCTBHH C 1. 2.8,

2.80. OnupaHue CTPYKTYPHEIX INIHT BO3MOXKHO OCYWIECTBJATh Ha
CTajibHble WM JKele3oOeTOHHBIE KOJIOHHH, BLIGOP MaTepHasia KOJIOHH
clenyeT NPOH3BOAMTHL ¢ yueToM m. 2.12. Kaxnasi maura ¢ KOJIOHHO# co-
eluHseTCH OJAHUM aHKepHEIM GoaroM. Ilpu onupanuu naut Ha xenesobe-
TOHHHIE HJH JNPYrHe HeMeTa/VIHYeCKHe OIOPHl NoOc/AeRHHe CHaGXKawoTtes
CIenHa/bHEIMH 3aKJaAHBIMH JeTaJNsiMH, KOTOpble NOJ/IXKHbI OBITh PacCuH-
TaHb Ha AefiCTBHe OMOPHBIX PeaKUHH, NPH 5TOM 3aJe/Ka AHKepPYIOUHX
YCTPOHCTB LOJXKHA OOecneyHBaTh BOCHPHATHe YCHJHSA, PAaBHOro Hecylied
CrocoGHOCTH aHKepHOro Gosita Ha pacTsixkeHHe (60T dmin=30 MM).

2.81. ITo CTPYKTYpPHEIM MOKPHITHAM [HOONYyCKaeTcsl YCTaHOBKa Npo-
JOJILHBIX CBETOA3PAalHOHHHIX (DOHApeld npH YCJIOBHH CHMMETPHUHOIO HX
pPacnoyOKeHHs1 OTHOCHTEJLHO MONEpeyHOH OCH MJHTH H HauGoJblleit
anvde conapuoit nmajgcrpolixu — 72 M. He nonyckaetcs ycranoeka ¢o-
Hapeil HA MJIHTaX, NPHMBIKAIOUIHX K TOpPIeBLIM CTEHaM H TeMIlepaTypHEIM
WIBAM Ha MAPHBIX KOJOHHAX M He PEKOMEH/IYeTCH pacmojiarath TOPUEBYIO
cTeHY (POHAPA HA CPeAHHX Nofcax.

PexkoMeHayeTCS NPHMeHATb QoHApH IMHPHHOA 6 M C ORHOPAAHEIM
pasMellleHHeM nepensieTos no ueprexam, paspaboraHHuMm LIHHHnpom-
anaunit cosMectio ¢ LIHUHUCK um, Kyuepenko (tundpp 220-76).
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2.82. Kpennenne noiBecHslx nyTefl peKOMeHAyeTCa KenaTh Hewocpen-
CTBEHHO K KOHCTPYKUMH (e3 BCIOMOraresibHbIX §aJioK mpil liare KpemJe-
HAs 3 M.

ITosobuoe peuwiente no3BossieT YOPOCTHTL KOHCTPYKHMIO ROAKPauo-
BHIX NyTeii H OTKAa3aTbCH OT rOPH3OHTaJbHBIX cBA3ell. Homenxnartypa
NoJBECHBIX KpaH-GaJIoOK H cxeMa NOABeCKH HX NpHBeAeHH Ha puc. 2.13.
BBujy nosbllteHHOl Ne(OPMATHBHOCTH CTPYKTYPHOro GloKa KpaH-GaskH
NPOEKTHPYIOTCA BHOJb MpoJeTa 3AaHHsA. Pacnosoxkenue KpPaHoBHIX my-
Teil MomepeK 3JaHMS BO3MOXKHO TOJBKO NOC/e NPOBENEHHS COOTBETCTBY-
ouero AepopMauuoHHoro pacuera u coraacopauus ¢ LIHHMHCK Tloc-
crpost CCCP.

2.83. PacyeTHylo cxeMy KOJOHH KapKaca OAHONPOJIETHOrO 3AaHHA
peKOMeHAyeTCsl NPHHHMATh B BHAE CTOEK, 3aUIEMJEHHBIX B OCHOBAHHH H
€O CBOGOJAHbLIM OFOJIOBKOM, @ B MHOTOMPOJIETHBIX 3[aHHSX — B BUAe CTO-
eK, 3alieMJIeHHbIX B OCHOB2aHHH H WIAPHUPHO CBA3aHHBIX C JHCKOM IO-
KpbiTuA., PaccTosiiMe OT HM3a HeCYHMIMX KOHCTPYKUHi O OrojloBKa KO-
JIOHHBI CJieflyeT NPUHAMATE paBHLIM 1350 MM,

PasMepsl TeMmepaTypHBIX OTCEKOB ONpefesIOTCS PAcueToM ¢ yue-
TOM BCEX FOPH3OHTaJbHLIX HAIPY30K, PH 3TOM Peakuust OroJOBKAa KOJOH-
HBI, NepeaBaeMan Ha CTPYKTYPY, Ro/xHA ObiTe He GoJee AOMYCKaeMoro
FOPH3OHTAJNLHOTO YCHJHS, YKa3aHHOTO B uepTexax cepun 1.460-6/81.

ITpu teMneparypHoM oTceke pasmepom 72)72 M M MeHee CNelHAlb-
HEI pacyeT KapKaca Ha TeMnepaTypHhie BO3JeHCTBHA MOXHO He NMpOH3-
BOJHTD.

2.84. O nOKPHITHA 3AAHHS PEKOMeHAYyeTCsi MPHHMUMATb CTPYKTYp-
Hble IJMTH OAHOTO MM ABYX THNOB, [lpy NMOKPHITHH H3 NJIAT OAHOTO TH-
Na PeKOMeHAYeTCH AAS IVIHT, NPHMBIKAIOMWHX JUIHHHOH CTOPOHON K CTe-
e HAM K TeMAepaTypHOMY WIBY Ha MapHBIX KOJNOHHAX, DACueTHYIO Ha-
rPy3Kky yBenuunBath Ha 500—700 ITa (50-—70 xrc/M?) B 3aBHCHMOCTH OT
CHEroBOli HArDYSKU AJs palioHa CTPOHTENbCTBA.

2.85. Tlpu mpoextHpoBanHH cToeK (paxBepka H NEPEropojoK cie-
AyeT NpefycMaTPHBATL CBOGOJAHOe NpPOCTPAHCTBO MEXAY CTPYKTYPHOMH
MVIHTOH H YMOMAHYTHIMH HENOABHIKHHMH KOHCTPYKUHAMH mopsigka 150—
170 MM no AJMHHOMN cTOpoHe MJHTH U 60—-70 MM 1O KOPOTKO.

2.86. IlpuMeHenHe THMOBHIX CTPYKTYpPHBIX MJHT B MeCTax nepenaja
BBICOT CBeTO23palHOHHBIX ()OHapeR, MOJBECHOro TPAHCMOPTA, KPBHILUHBIX
BEHTHJATOPOB CJefyeT NPOH3BOAHTb ¢ Yy4eTOM B3KBHBa/JEHTHLHIX Harpy-
30K, NPHBEJIEHHBIX B COOTBETCTBYIOWHX THIOBLIX uepTekKax.

2.87. IMoaBecKy KOMMYHHKaUH# peKOMEHAYeTCs TPOHU3BOAHTL B Y3Jbl
BePXHHX MOSCOB, AONMYyCKas Ha OAHY MoABecKy He Gosee 10 xH, npu
3TOM 3KBHUBANEHTHYI0 HAarpy3Ky OT IOJABeCOK NPHHMMATb PABHOH MaK-
CHMaJIbHOH COCPEAOTOUEHHOH HArpysKe, feJeHHOH Ha IPy3oBYIO MVOUAAb
I HTOTO y3ia (mJaomanpb AdefikH AJSA CPEHHX Y3JI0B H NOJOBHHH AYefi-
KM AJISL Y3JI0B KPalHEX MOsCOB).

Iogsecka KOMMYHHKANRHA K HHXHHM JI0SicCAaM He DeKOMeHAyerTcs.
ITpx HeoOxOMMMOCTH TaKolH MOABECKH OHA AOJMKHA OCYILECTBAATbCA TOJb-
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KO B y3Jax Ha XOMyTax (6e3 NmpHMeHeHHS CBAapKH), IPH 3TOM YCHJIHe,
nepenasaeMoe Ha yseJ, orpauHyupaetcs 1 kH.

Ha cThike naHT KOMMYHHKauMM CleAVeT KPENHTh K OGeUM WJAHTaM.
B MecCTax, rie IMeIOTC KOHCOJH HJII KOHCOJIbHLIE CBECHl HACTHJIA, KOM-
MYHHKAULHH PeKOMEHJYeTCsl KPelUTh Ha KOJOHHAX H CTOiHKax (axBepKa,
IMpu Takoit KOMOMHMPOBAHHOW MOMBECKe MHHUMYM TpPH TAKa Gauxaii-
WHX K Nepexojy KOMMYHHMKAlH{i Ha HeNOLBHIKHYIO KOHCTPYKUIHIO PeKo-
MeHJyeTcsl BBINOJHATD THOKHMH,

2.88. llpnt Hanuyuud B Kpopje GOABLIMMX OTBEPCTHH HAH 3eHATHHIX
¢donapeii HeoO6Xon¥MMO, UTOGH K KaXXJAOMY Mosicy XoT# 6bl ¢ OjHO# cTO-
pOHBI MOAXOJHN H Kpenujcs NpPOQHIHDOBAHHLIA HacTHia. B nporusHoM
cnyuae AOMKHA ObiTh ofecneueHa YCTOMYHBOCTH NOSCA B TFOPU3OHTANbL-
HOM HanpaBJeHHH APYTHMH MepONpPHATHAMH.

2.89, UsMenenne ceueHHii 3JEeMEHTOB CTPYKTYPHEIX INIHT M KOJHYe-
cTBa GOATOB B COCNHHEHHAX AOMYCKARTCH TOJABKO MOC/HE COTNIACOBAHHA €
IOHUHCK um, Kyueperko H 3aBojaMH-u3roToBuTeaaMu. He nonyckaercs
rakxke Ge3 coraacoBanus ¢ IIHMUCK BriGopounasi npuBapKa OTAe/NbHEIX
2JIEMEHTOB MJHTH Ha MOHTAaXe, YTO MOMXET NPHBECTH K 3HAYKTeNAbHOMY
nepepacnpelesieHHI0 YCHJHH B /ieMeHTax.

Cnpasounsie maTepuansl N0 KATAL02Y
Munmonrasccneycrpos CCCP (1983)

PaspaGortuukom Koxctpykiuu seaserca LLTHMHMCK um, Kyuepetniko
n UHUUnpomananuit — veprexku KM cepuun 1.460—6/81 m LHHHHUHCK
uM, Kyuepeuxo u [TKB PITO YKpnpoeKTCTaNnbKOHCTPYKUHS — YEPTeXH
KMI.

KOHCTPYKUMH H3TOTABAMBAIOTCS B cHcTeMe MHHMOHTaMCnencTpos
CCCP na Kanckom 3aBole JerkHX MeTaJJIOKOHCTPYKUMH, MHHMOHTaX-
crneuctpos YCCP Ha JKHTOMHPCKOM 3aBOoJe OrpaxKRAIOUHX KOHCTPYKIHIL,
Muuraxerpos CCCP na KpacHoApckOoM ONBITHOM PEMOHTHO-MeXauuue-
cxoM 3aBoge Munnec6ymnpoma CCCP, Ha BHiuMGaeBCKOM 3KCNepHMeH-
TANLHOM 3aBojJle CTPOHTENbHLIX KOHCTPYKUHHA U feTanel.

Macca weranna B KoMmndekTe jas Gnoka 12X18 m ot 5044 no
7614 xr; nas 6aoxa 12X24 m ot 7985 no 9260 kr.

ITo npeiicKypaHTy LeH Ha MeTajiHyecKHe KOHCTpyKuun Ne 01-22)
1982 r., onToBas LEHZ 33 OZUH KOMIJEKT CTPYKTYDPHO#! MAMTH pasMepoM
12XX18 M, BKM0Yasg MeTH3H, HO 0e3 MpPOGHAHPOBAHHOTO HACTHJIA COC-
tapaser ot 2040 no 2170 py6., unu ot 9 py6. 44 xon. g0 10 py6. 05 kom.
3a | M2 NOKPHITAS NpPU HOPMATHBE UMCTOH NpoAYyKIMH oT 514 xo 563 py6.
32 KOMMJIEKT, uau ot 2 py6. 38 xon. no 2 py6. 60 komn, 3a 1 M? nOKpHITHA.
Has aantsl pasmepom 12X24 M ot 2380 go 3310 py6. 3a KOMIIEKT, HIH
oT 8 py6. 26 xomn. no 11 py6. 49 Kom. 32 1 M2 NOKPHITHA NPH HOpMATHBE
uHCTON mpoAyKuHH oT 597 py6, no 776 py6. 3a KOMIAEKT, HAK OT 2 pyG.
07 xon. no 2 py6, 69 kom. 3a 1 M2 NOKPBITHS,
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MoauduKaunH THNOBHIX KOHCTPYKumi
H3 NPOKaTHbX mnpodHaei

2.90. Ilna nepeKpuiTHA OGOJBIIKX NPOJAETOB PEKOMEHAYETCH THUIOBHIE
naute cucreMbl «LITHHUUCKs caBoMTh no jpiuHe ¥, 06beAHHHB HX 3a-
TAXKKaMH, 06pasoBaTh JBYCKATHYIO CKJAuaTyil0 KOHCTPYKUHIO {pHC.
2.14,a). Tlpn ofpa3oBaHun TakoH CHCTEMBI PEKOMEHAYETCH CTpeKy
noAbeMa NPHHHMATL B npefenax ifs—!g [, B 3TOM caydae nepekprisae-
Mbifi mposietT O6yZeT Ha 1-—2 M MeHblle YABOGHHOH AJMHBL THAOBBLIX IJHT.

291, OTH KOHCTPYKUHH DeKOMeHAYeTCS NPHUMEHATb AJA NOKPHITHH
OJHONPOJIETHBIX OJHOATAXHBIX 3MKaHHH CKJA3JACKOTO Ha3HaueHHH, NPOU3-
BOJACTBEHHBIX 3JaHHH C HANOJbHLIM BHYTDHIEXOBHIM TPAHCNOPTOM HJH
C MOCTOBBIMH HpaHaMu HeGOJIbIMIOK TI'PY3ONOABEMHOCTH, a TaKMe AJjf
3MaHUH TPaXKAAaHCKOTO H CEJIbCKOTO CTPOMTEJbCTBA, NPH BHICOTE 3RAHHA
a0 10,8 m.

HAHTE € 3aTAKKAMH MOTYT NPHUMEHATHCA TakMKe B MHOTONPOJNETHBIX
31 8HHAX C 3EHUTHBIMH (JOHApSAMH, NPH PACYETHOH TeMIepaType HapyX-
Horo posjyxa MuHyc 40°C ¥ Bhe ¥ pacueTyoii celicMuunoctu 7 6aJsi0B.

2,92, Ha cTpyKTypHyio NJHTY, WIMPHHA KOTOpoi 12 M, pekomeHpy-
eTcsl [aBaTh JABe 3aTSHXKKH C KpenJieHHeM MO KpalHUM Y3/1aM HHXKHEro
nosica K BHINOJAHATK HX H3 NPOQHABHOrO NPOKaTa, apMaTyphl HJH H3 TPO-
COB ¢ BbICOKONMPOYHON NPOBOJNOKOH, B KOHbKe HHXKHHe mosica AJA yua-
CTHA HX B BOCHPHATHH HOPMaJIbHBIX CHJ PeKOMeHAYyeTcA OOBeiUMHATH JO-
NOJHHTEIbHEIMH CTEPXKHEBHIMH 3JleMeHTaMH,

2.93. IIpn npoeKTHPOBAHHH CTPYKTYPHBIX IJIMT C 3aTAXKKaMu ocoGoe
BHHMaHHe cjejyeT o6panjath Ha Harpy3ku OT AeficTBUS BeTPa BROJb CKaTa
TNOKPBLITHS, NPUBOJSIIHE K HEPaBHOMEDHOMY pachpe/le/leHHI0 BepTHKalb-
Ho# Harpyaku, HeoOxonuMo TakiKe YUHTHIBATb AefiCTBHE OTPHLATENbHOrO
BePTHKAJbHOrO [ aBJieHHs H3HYTPH H 0TCOCA CHAPYXH NPH MOHTaKe 3/a-
HHA HWJIA [IpH HANHYHH CTEUOBBIX IIPOEMOB 6oaburoit nJjomianu.

2.94. B 31auusAx, HCNHITHIBAIOWMMX JefiCTBHe NOBHILEHHHEIX HaArpysoK,
B YaCTHOCTH OT CHETOBbIX MeINKOB, MPH Nepenafax KPOBJAH WM HAJIHYHH
CBETOa3palMOHHBIX (POHAPeiH, KPHIUHEIX BEHTHAATOPOB, NOJABECHOTO Kpa-
HOBOro 060pyJ0BaHHSA IPy30NOLbEMHOCTBIO NOPAAKa 5 T, @ TaK¥kKe B npo-
H3BOJCTBEHHBIX 3JAHHAKX, TPeOYIOLIHX pa3MelleHHs] B YPOBHE peLIEeTKH
60JBUIOrC KOJHYECTBA KOMMYHHKALMHA, a TakyKe HaJHYHMSA NOABECHHX NO-
TOJIKOB, DEKOMEHAYeTCS BBICOTY THNOBOH IJIMTHI YBEJHYHTb X0 2 M H
HHXKHHE NOfica MPUHMMATh M3 ABYTaBpoB. IIpH TaKOM pelleHHH INpej-
CTaBJSETCS BOSMOXKHLIM NMOABECHEIE NOTOJNKH PasMellaTh HeMOCPeACTBeH-
HO MO HHJKHHM MNOficaM H BOCNPHHHMATb MPHUBENEHHYIO pAacyeTHYIO Ha-
rpysky nopsizka 8000 ITa (800 xrc/m2) (puc. 2.14, 6, 6).

2.95. B Takux YCHJEHHBIX IIHTAX PEKOMEHAYeTCH TaK e, KaK H B
THIOBHIX, BCE 3JEeMeHTH, KPOMe PAacno/oXKeHHbIX 10 TOPUaM, AOCTaBAATh
Ha CTPOMTENBHYIO TJOLIAAKY B POCCHII, 8 TopueBLie 3JeMenTh — 00b-
eAMHATE B ()ePME B 3aBOJACKHX YCJOBHAX. HulKHHe y3am #3roTaBjuBa-
10TC aHANOrHYHO BepXHHM (pHc. 1.2, 9%¢), COeMHEHHS OCHOBHBIX 3JI€MeH-
TOB H KpellJIeHHe HACTH/1a OCYWIeCTBJAIOTCH TAKHMH 3Ke, KaK H B THIOBBIX
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Puc. 2.14, Cxemm Monnmnuuposaunmx‘b'mnznux KOHCTPYKRHl M3 n[POKATHBIX npo-
nie

@ — CTPYKTYPHAas NAMTa C 3aTAXKKAMH; 6 — CTPYKTypHash TNIHTa NOBbIIeHHON

JKECTKOCTH pa3MepoM 12X18 M; 8 — To xe, 12X24 M; 2 — To Xe, 12X30 M; 9 —

CTPYKTYpHas IUIMTA ¢ pa3pexXeHHOHN peleTKoR u noscaMu; e — To XKe, ¢ Nmepekpe-

cTHOfl peweTKolf; s — TO Ke, pasMepoM B nmaane 30X30 M; J — TunoBoft OGnok

12X18 nam 12X24 M; 2 — nBe 3aTAXKKH Ha 6J0K; 3 — NpodHAHPOBAHUBIR HACTHA;

4 — NONMOAHHTENbHbIE CTEPIKHEBbIE SJEMEHThI, OOBEeAHHSIOUIHEe BCe HMKHHE mNosica;
5 — pacnopku; 6 — BepxHHe RNoOfAca; 7 — HHXKHHe FOsica; & — pPacKoOCh

njutax. Kpensenne nofBecHBIX MOTOJKOB K HHXKHHM NOSiCaM pPeKOMEHAY-
eTcsi OCyllecTBJATh Ha Goatax, noGensix Hau xomyrax, [IpHMeHeHHe
MOHTAXKHOH CBapKH HEe JOMYCKaeTcs.

2.96. C uenbi0 yMeHbLIEHHA KOJNHMECTBA PACKOCOB H CHHIKEHHA TPY-
A03aTpaT Ha MOHTaXe JJs MOKPHITHH Ge3 NMOABECHLIX IPy30TOABEMHBIX
MeXaHM3MOB DEKOMEHIYeTcsi B CpefHell JacTH MJHTH OCYIIEeCTBHThL pas-
pexkenue peitetku (puc. 2.14, 6, 6).
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2.97. Ananornunyio KOHCTPYKLHIO MONKHO DPEKOMeHA0BaTh JJs nepe
kpoiTys npoaeros 30 M npu ware KojoHd 6 u 12 M (puc. 2.14, 2).

Onuako B 3TOM cayyae He JOHYCKAIOTCS CBeTOA3palHoHHble (oHapH
nepenajbl KPOBJH H NOABecHble KpaH-GankH (NpH BO3MOMN(HOM NpHMeHe-
HHH MOHOpE/bCOBBIX MyTeH ¢ HX pacnoJjioxeHHeM monepek Osioka, rpyso-
HOABEMHOCTHIO A0 2 T), a TaKKe He PeKOMEHAYETCS pa3perKeHHe peuier-
KH. PacueTHylo Harpysky Ha NOKPHITHe NPH LAaHHOM pellieHHH peKOMeH-
LyercA MpHHHMATb He Goablue 6000 IMa (600 krc/m?).

2.98. C uenbio MaKCHMANbHOH 3KOHOMHM CTajH, CHHIKEHHS KOoauue-
CTBA 3/IeMEHTOB W YIpPOLIEHHS MOHTaXa B CTPYKTYPHBIX IUIHTaxX M3 Npo-
KaTubiX npodHsei, npeirHasHaueHHbIX HAJsI NMOKPLITHI MPOH3BOACTBEHHBIX
3/aHH#A ¢ ceTKoi KononH 12X18 u 12)X24 M, peKOMeHAYeTCsl BepxHHe
nosica pacnoJaraTh ¢ maroM 4 M, HMXKHHe NOsiCa — Pa3peluTh A0 ABYX
HA OQHY NAHTY H TaKKe OCYLIECTSHTH Paspeienue pewerku (puc. 2.14,d),
310 npuUBOAUT MO CPAaBHEHHIO C THNOBHIMH DeleHHSMH K YMeHbLICHHIO
c60POYHBIX 3JEMEHTOB NPHMEPHO B 1,6 pa3da, cHHXXaeT TPYAOEMKOCTh H3-
TOTOBJIEHHSI M MOHTaXa npuMepHo Ha 24—30%, a TakKe pacxol MaTe-
pxana Ha Onok Ha 8—14% H Ha MOKpHITHe B LEJOM (C yueTOM TOrO,
4TO 34eCh NPUMeHsAeTca NpodHAWPOBAKHBIA HAcTHA BhicoTOM 80 MM Ha
5—8%). Kpome TOro, B MeXKNOSICHOM [MPOCTPAHCTBe NpEACTABJAETCA
BO3MOXKHBIM pa3Melath TPyGOnpoBoAbl AHaMeTpoM A0 1,2 M KOMMYHH-
KaluMH, BNHCHBaOIldecs B fABa mnpsAMoyrojpHHKa 3X4 M B G6JOKe
1218 1 4X6 M B 610Ke 12X24 M.

2.99, Ilpu npoeKTHpOBaHHHM KOHCTPYKUHH (puc. 2.14,0), necmoTps
Ha yBeJHYeHHe A0 2 M HX CTPOHTEJbHOM BLICOTHI, BCe 3JIeMEHTH, KpOMe
BEPXHHX ABYTaBPOBHIX I0SCOB, Ha KOTOpble ONMHpaeTcs NpPodHIHPOBAH-
HBHIH BAaCTHJ, DEKOMEHAYETCS BHIMOJHATH U3 OJMHOYHHBIX PAaBHOGOKHX
YroJIKoB, YTO 1eeco0Gpa3Ho C TeXHOJOTHYECKO# M SKOHOMHYECKOH TOYeK
3penusi. TlpoduaHpOBaHHLI HAacTHJ, PpabOTaMIHA [0 TPeXmpoJeTHOH
cXeMe peKOMeHAYeTCs NPHMeHATb ¢ BhicoToli BoNHE 60 MM, a npu paGore
no OJHOMpPOJIeTHOH cXeMe B IV cHeroBoM paiione — 80 mMM.

2.100. Crpyxrypusle Gnoku (puc. 2.14,0) pexoMeHAyeTCcsi HpuMe-
HSTh AASl 303aHHH TPOMBILJIEHHOrO Ha3HaueHHs, B KOTOPHX HeOGXOMHMO
pasMecTHTb B mpefenax Gaoka OO0JblIOe KOJHYECTBO TEXHOJIOTHYECKOro
06opypoOBaHUA KPYNHOre rafapuTta, a Takxe AJAA 3Lauufi rpaxpaHCKOro
H CeJbCKOXO3SCTBEHHOrO CTPOMTEALCTBA, Bo3BoauMbix B I—IV cHero-
puix 1 I—IV BeTpoBHX palioHax, B paiioHax ¢ celicMuuHOCTbIO 7 GaanoB
H pacueTHoit TeMneparypoili Munyc 40°C u Bble.

3pauns MOryT OHTb OTaN/IHBaeMble H HeOTANMJIUBAeMble, B TOM uHcle:

OJHONpOJIETHEIE B MHOTONPOJIETHLIE ¢ NpoaeTaMu 18 u 24 M, marom
KOJIOHH 12 M mo kpa#fiHUM B CpeJHHM pSXaM M BBLICOTOH A0 HH3a KOHCT-
pykuuit 12,6 M;

GecKpaHOBHIE H KDaHOBLIe ¢ MOCTOBHIMH KpanaMu ao 20 T 4 nojsec-
HBIMH KpaH-6anKaMH rpy3onoabeMHOCThiO 3,2 T nposeToM 15 M ang Gio-
KoB 18X12 M (oAWMH Kpan Ha KoJiee) H TPEXONOPHHIMH TPY30MOABLEM-
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HOCTbIO 2 T mposerom mo 10,5 M aas Gaoxos 24X12 M (oauH KpaH na
Konee);

GechoHapHbie MK ¢ 3eHHTHLIMH QOHapAMH, 0e3 nepenaios BHICOT H
NpH pacyeTHOH paBHOMEPHO paclpesesieHHOR mno niomand G6roka HJH
6nuskoit K Heii Harpyske: 2750, 3500 u 4500 Tla nam 275, 350 u
450 krc/mM? (B TOM uucie OT OfHOH KpaH-0allki TPy30MNO0AbEMHOCTBIO
3,2 T, MOCTOBOro KpaHa rpy3onofbeMHOCTsi0 20 T H BeTPOBOH HArpyske
IV paiiona).

3eHHTHbIEe (POHApH H NMPOEMH B KPOBJE PeKOMEHAYETCH PACHO/NaraTh
B cpejHeil yactu 6joKa Haj suedkamu Ge3 packocos, [loasecxy KOMMY-
HUKaluil clellyeT OCYLIeCTBJIATE B y3J/bl BEpXHEro mnosca.

2.101. IlpuMeHeHHe CTPYKTYPHBIX KOHCTPYKUHH Ha IpeANpHATHAX
JIeTKOH NPOMBIIIIEHHOCTH C GOJIbIIOH MJIOMIaAbI0 NepeKpHBaeMbIX NPOH3-
BO/ICTBEHHBIX NOMELIEHHA NpPH ceTKe KOJNoHH 12)X18, 1224 n 12)X36 M
BecbMa ILeJecoofpasHo, XapakTepHO# OCOGEHHOCTBIO 3THX IpeanpHATHI
ABJAseTCs HeOOXOLHMOCTh NPONYCKa MeXAY NOSCaMH NpOJIETHOH KOHCT-
PYKUHH BO3LYXOBOJAOB AHaMeTpoM X0 1,8 M, HaJIHYHA APYrHX KOMMYHH-
Kalkii ¥ MOABEeCHBIX NOTONKOB,

B COOTBETCTBHH C TEXHOJIOTHYECKHMH TPeGOBAHHSAMH LAHHBIX Npef-
TNIPHATHH PEKOMEHLYeTCSI HX NOKPHITHSA OCYIIECTBASITL CTPYKTYPHEIMH IIIH-
TaMH M3 NPOKATHEIX npodH/efl pa3MepoM B IJiaHe Ha AYeHKY CeTKH KO-
JIOHH M BBICOTOH 3 M, LPH 5TOM C LeJbIO NOBBIIIEHHS] YCTOHYHBOCTH C2a-
TBIX PACKOCOB — NPHMEHATh IIEPEKPECTHYI0 PelleTKY M3 OJHHOYHBIX
YroJIKoB, IIPH KOTOPOH PACTAHYTHIH PacKoc, COeAHHEHHBIH B cepejuHe
JUIHHBEL CO CXKATHLIM, NIPENSATCTBYeT €ro BEIXOAY H3 niockocTH (pHc, 2.14, e).
Huxnue nosica pekoMeHAyeTCsl NPOEKTHPOBaTb H3 ABYTAaBPOB M K HHM
NOABELINBATH MOTOJMOK.

2.102. Bce aneMenTH nAuTH (pHC. 2.14,€), KpoMe TOPILEBEIX, PEKO-
MeHAYyeTcA JAOCTaBJATh HAa CTPOHTENLCTBO B POCCHINM, TOpIEBLIE 3JeMeH-
Tol — B BHJe (pepMbl 3aBOACKOA FOTOBHOCTH, COOPKY 9JIeMEHTOB Ha CTPO-
HTENbHOH TMNIoMajKe cleflyeT OCYWECTBANTL HA 60aTAX HOPMANBHOH TOY-
HOCTH aHAJOIHYHO C6OpKe THIOBBIX CTPYKTYP.

2.103. [ns npoMbllIeHHOTO CTPOHTeJbCTBA B psijle CiyyaeB leJe-
co06pa3sHo CTPYKTYPHYIO IJIHTY H3 KPYTJblx Tpy6 cucreMnl «KHC/I0BOACK»
(pHc. 2.5, 6) BHINOAHATHL H3 NPOKATHLIX NPOQHJIEil H NPH TOH Ke NOACHOH
cetke 3)X3 M ee BHICOTY NPHHHEMaTb paBHOH 1,5 M. B atom cayyae pekxo-
MEeHJYeTCA BepXHHe H HHJKHHe MOSICHBIE CETKH pacnoJiaraTb B ABYX YPOB-
HSX, HCIOJDb3Ysl B ABYX HAaNpaB/JeHHAX AJHHHOPAa3MePHHE 3J1eMEHTEL.

2.104. Onuit npoekrnpoBanns, nposefennniit 8 HHHHUCKe, nokasan,
YTO B BepXHeil MOsicHO# ceTke (cM, pHc, 2.5,6) Gonee uenecooGpasHo
nosica OJHOrO HaNpaBJeHHA NPHHHMATh U3 JBYTABPOB H MO HHM YKJaJbl-
BaTb NPOPHIHPOBAHHBLIN HACTHJ, MOsica APYroro HanpasjeHHS — BbIIOJ-
HSITb M3 PAaBHOOOKHX YroJIKOB NepbsIMH BHH3 NOJ yrjoM 45° K BepTHKaJH,

HHEXHIOIO MOACHYIO CETKY PEKOMEHAYETC BLIMOJNHATH UEAUKOM H3
pPaBHOGOKHX YroJIKOB OoGyLIKaMH APYr K APYry H moJKamu no 45° kK Bep-
rukanu, [Ipn Takoll opHeHTauHH NOACOB TNpeJICTABJAECTCH BO3MOXKHBIM

61



YFONIKOBble pacKoChl H YroJIKOBHe NOsica COeAHHAThL GONTaMH MO HX NOA-
KaM, B psje cayvyaeB MHHYS ¢acoHku (pHc. 2.14,c).

CTPYKTYPHBIE ITJIUTHI U3 IIJIOCKHX ®EPM

2.105. CTpykTypHble MJHTH, COGMpaeMble M3 INIOCKHX (epM, peKo-
MeHJlyeTCsl HCNOJb30BaTb B KauecTBe Hecylllel YacTH KPOBJH H B psie
C/lyyaeB MepekpbiTHH NMPH NPAMOYTOJbLHHX HJIH TPeyroabHHIX IvaHax, Hx
npHMeHeHHe 1eecoo6pasHo B 3aHHAX CO CPeJHHMH H GOJIbIIMMH NpoJe-
TaMH, Ge3 MOABECHBIX H C MOJABECHHIMH NOTOJKAMH, HCHHLITHBAIOWHX Ael-
CTBHe CPeAHHX H TAXeJNBIX HArpysokK.

B MHoronmposieTHbIX 3aHHAX NMPHMeHEeHHe NAHHHIX KOHCTPYKUMA MO-
}KeT ObITh ONPAaBAAHHBIM NIPH PeryasipHOi ceTke KOJIOHH.

TlpakTHKa CTpOHTeJabCTBA, 0COOEHHO B roJABI, NpeALICCTBYIOLIHe CO-
3/aHHI0 CNeUHaJH3HPOBaHHHX 643 MO NPOH3BOACTBY CTPYKTYPHBIX KOH-
CTPYKUMHA, HMeJa AOCTATOYHOe KOJHYecTBO NPHMEPOB NpPHMEHEHHS Npo-
CTPaHCTBEHHBIX cHCTeM, co6HpaeMbIX H3 TIOCKHX depM, H3rOTaBJHBAEMEIX
u3 Tex Xe npoduieil, 4yTo u obbluHble ¢epMbl, [IpHMeHeHHe CTPYKTYp H3
¢epm BBICOKOH 3aBOACKOH TIOTOBHOCTH IIO3BOJISET YMEHBUIHTh O0O6DbeM
MOHTaXHBIX PaGOT, H3rOTaBIHBAaTh HX Ha HeClelHaJH3HPOBAHHLIX 3aBO-
JAax MeTaJJIOKOHCTDYKUHH 6e3 H3MeHEHHS CyLIeCTBYIOLleH TeXHOJIOTHH, a
TaKKe MCMOJIb30BaTh Hele(HUHTHHIA NPOKATHEH COPTAMEHT.

BMecTe ¢ TeM CTPYKTYPHble KOHCTPYKIHH H3 IJIOCKHX ()epM JIHILEHB
TOH yHHBepCaJbHOCTH, KOTopoil 06/1aa10T CTPYKTYPHL U3 KOPOTKOpasMep-
HHIX 3JIeMeHTOB, HX AOCTaBKa B OTAaJEHHble paHOHH 3aTpyAHEHa, U3ro-
TOBJIEHME He aBTOMATH3HPOBaHO,

2.106. Ha npaMOYroJIbHBIX BBITAHYTHIX MJaHaX (epMEl peKOMeHAY-
€TCS YCTAaHABAHBATb HAKJOHHO moh yraom 30—45° k ropusonty, obpa-
30BbIBAA CKJAaavatylo cHcTeMy (raba. 111). Koraa oTHOleHHe CTOPOH
nnaxa cocrasaser 1,5—1,2, pekoMesayeTcs 1no y3JjaM CKJ1ajyaToil cHCTe-
MLl B OPTOTOHAJLHOM HanpaBjleHHH AaBaTh AOOOpHHIE JIMHEHHEIE 2JleMeH-
TH, ofecneunBaouiye paboTy KOHCTPYKUHH B JABYX HaNpaBJeHHAX.

Tlpu xBagpatHeIX WM GJHM3KHX K KBaJpaTy IJaHAX, a TaKXe IpH
TPeyroJibHbIX IJIaHAX DeKOMeHAyeTcsi pepMbl YCTAHABJIHBATh BEPTHKAJb-
HO B ABYX HJH TpexX HampaBjeHHSX, o0pasysd IepeKpecTHYIO CHCTeMY
(ra6a, 1A), IlepekpecTHble (epMbl 06BHIUHO pacnosaraloTcs Napaselib-
HO CTOPOHe IJIaHa, OJHAKO MPH NMPAMOYroJbHBIX IJIaHaX BO3MOXHA HX
yCTaHOBKA MOA yraoM 45° K cTOpoHe 3aaHHs.

2.107, Tlpu GospluMX mpojeTax M TSKeJBbIX HArpy3Kax pPeKOMeHAY-
erca ¢epMBl H3rOTABJHBATH C NPHMEHeHHeM MIHPOKONOJIOYHHIX ABYTaB-
poB, TAaBPOB HJIH WIBEJJEPOB, NPH CPABHHTEJbHO HEGOJBIIHX MpoJeTax —
M3 OJHHOUHBIX YTOJKOB, NPAMOYLOJbHHX TPy® HJM THYTHIX npodHAed.

2.108. Ilepeceyenne noscoB B MepeKpecTHHX ¢epMax mMpH GOABLIHX
npoJieTax H paboTe CHCTeMH Ha CPABHHTEJBHO TsiXkKesble HAarpysKu pe-
KOMEHAyeTCsl OCYLIECTBJATb B OAHOM YPOBHe, NPH 3TOM B OLHHX Clyua-
sIX B y3Jie MOXKHO COGAHHSThL mosica ¢epM Bcex HanpaBjieHHH, B APYrHx
(npu opToronanbHOM CeTKe ROACOB) — OJIHOrO HaNpaBJICHHS, TPHMbLIKAs
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Punc, 2.15. HuxHuli y3en cTpykryp-
HO#l KOHCTPYKUMH ¢ NpPHUMEHEHUEM
BHICOKONPOYHLIX GoaTon

Puc. 2.16. Ysea conpsieHNs wWecTH

depM, MAYWHX B TPEX HaNpaBaCHU-

X, ocymecrsaseMblii ¢ mpHMeHeHHEM
9JEKTPOUIIAKOBON cBAPKHK

B CepeiuHe AJHHE NOACa APYroro
nanpassenusi. OcyilecTBHTL MHO-
CNelHHH BapHAHT [pOlle, YeM
nepeblil, H TNPH OPTOroHaNLHOM
pacrnoJioXEeHHH MOfICHEIX CeTOK
eMy cJefyeT OTAaBaThb NMpeanod-
TeHue.

Pekomenpyercs ysen comnps-
HKEHHA CHCTEM C OPTOroOHAaJBHOH
CeTKOR 1OACOB, BHIIOJHEHHBIX H3
HIHPOKOMOJOYHBIX JBYTABPOB
(xorna JpgBa mosica OJHOro Ha-
TpaBJeHnsl TIPHMBIKAIOT K Uelb-
HOMY NOACY JApYyroro nanpasJe-
HIIS1), OCYUIECTBJISITh HA BBICOKO-
npounntx 6oatax (puc. 2.15).

2.109. Ilpn pacnonoxennu
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nepeKpecTHbIX ¢epM B TPEX HanpaBJeHHAX BHIIOJHHTbL Y3€J COINpSMKeHHs
cnoco6oM, ykasaHHbiM Ha puc. 2.15, He mpejcTaBisfeTcss BO3MOMKHEIM, B
ITOM cjy4ae mosica BcexX miecTH bepM ClieflyeT COeiMHATb B OAHOM y3Je.

Ilpu GosbLiHx NepeKpHBaeMBIX NpOJIETax COoefuHEeHHe ¢epM peKo-
MEHAYETCS OCYLIECTBJATbL HAa BHCOKONPOYHLIX GOJNTAX ¢ IPHMEHeHHeM
NPOCTPAaHCTBEHHBIX JIHCTOBLHIX (ACOHOK MO THHY, H306pPaXKeHHOMY Ha
puc. 1.2, 1. Onnaxo B psifie cnyuaes MOMer oKasaThesl Gojee nenecco6-
pasHO Ha MOHTaXKe HCIIOJb30BATH NOJYaBTOMATHUECKHH METON BJEKTpO-
unakosolt capku (puc. 1.2, 4).

TlpumepoM noao0HOro pellleHHs MOXET ABHTbCA NOKPHITHe JEeMOH-
CTPallUOHHOrO 3aJa CTaHLUMH TEeXHHYECKOro OGCAYXKHBAHHS JErKOBBHIX
mawuH <«ABrocepsuc» B r. Mockse (puc. 2.16). B maane 3an umeer
dopMy paBHOGeRPEHHOro TpeyroJibHHKa ¢ ocHoBanueM 104 M u aByMms
GoxoBbiMu rpansiMy nmo 116,2 M, CrepixHeBas NJAUTa OMHPaeTcst Ha KO-
JIOHHBI, HAylHe ¢ waroM 12 B 13,45 M NmO TPEyroNLHHKY, KOTOPHH 10-
LOGeH KOHTYpPHOMY H HMeer cTOPOHH 84 u 94 M. IlepekpniTie mpeacras-
aser co00l CHACTEMY NJIOCKMX BepPTHKAJBHO NOCTABJIEHHHIX ¢epM BHICO-
To# 3,2 M, HAYUIHX NapajiejbHO CTOPOHAM B Tpex HampaBJIeHHAX, KO-
TOpBIMH O0p230BHBAIOTCHA sTUefikH cO cropoHamu 12 u 13,45 M.

2.110. Ilpu nepeKpHTHHM CcpPaBHHTENbHO HeOGOJBIUIHX IMPOJETOB mHepe-
ceueHue epM PEKOMEHIYeTCH NPOM3BOAUTL B JBYX YPOBHAX, NHPH 3TOM
pacKocsl B nepeceKalouluxcs (epMax AaBath BPa3GexKy, T. e. KOria
pacKockl OMHOrO HanpasiieHHs (epM NMOAXOAAT K BEPXHEMY Y3Jy nepe-
CEYEHMSA, a8 PACKOCH IPYroro HampaBjieHHS! epM — K HHXXHeMy y3Jy Ie-
pecedenHs.

CoenuHeHHe BePXHErO M HHXKHEro Y3JOB CTofikofi ofecmeynBaer ne-
pelrauy Harpyskd Ha B3aHMHO TephneHIHKyJspHHe depmie, DBaarogaps
TepeceyeHuio NMOSCOB B ABYX YPOBHAX OTHAfaeT HeoOXOAUMOCTH B NpPO-
CTPAHCTBEHHBLIX Y3JIOBHIX (pacoOHKax.

CTPYKTYPHBIE ITVIUTBI U3 OBBEMHBIX CTEP)KHEBBIX
MMPAMU],

2,111. CTpyxkTypHble IJIMTEL H3 CTEePXKHEBLIX NHPaMHI DEKOMeHIy-
ercs TNPHUMEHATb JNiA TOKPHTHs 3JaBMH pasjHuHON KoHpHrypauuu »B
WIaHe ¢ peryJsipHoft M HeperyJaapHON CeTKO# KOJIOHH, NPOEKTHPYeMHX B
Jmo6biX MO OTAAJNEHHOCTH pafioHax.

K nocrounctBaM TaKMX KOHCTPYKUHE C/I€RyeT OTHECTH OOJbLIYIO
3aBOJCKYK) TOTOBHOCTH H COOTBETCTBEHHO CHHXKEHHME KOJHYeCTBA MOH-
TaXHBLIX COeAHHEHHI, a TaKXe BO3MOXHOCTb GHICTPOHl OpraHH3auHH HX
H3TOTOBJIEHHsT Ha 0a3e HeCNnelHaJH3HPOBAHHBIX NMPOH3BOACTB METaJIO-
KOHCTPYKIHi.

C TOYKH 3PEHIsT YUHBEPCAJLHOCTH II BO3MOJKHOCTH IHMOCTaBKH B
TPYAHOAOCTYIHble paiOHBHl OTH KOHCTPYKUMH YCTYNAIOT KOHCTPYKUHSM,
coOHpaeMEIM H3 KOPOTKOPa3MepHBIX JIHHeHHbIX 9JIEMEHTOB.

2.112. Tlpn cGopke AHpaMUAB DPacMoONATalOT OCHOBAHHAMH BBepX,
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Puc. 2.17. ¥3a61 conpaxenanit CMEXHBIX nUPaMUL

a, 5——BapﬂaH‘l‘b[ dmanuenux coeiHHeHuE NpPH MORCaX H3 WIBEANEPOB; 6 — MET-
JieBoe COeAHHEeHHEe MNpH prﬁ‘la‘l‘blx CTePHHAX

KOTOpLie MOCJe COeJMHEeHHsi NHpaMHI B yrJaax o6pasyioT BepxHHe nosc-
Hble ceTKH. HHXHHe NHosicHble ceTKH 06GPas0BHIBAIOTCS JIHHEHHBIMH J0-
GopHbIMH 3JleMEHTaMH, COeARHSIOLIMMH BEPUIHHEI THPAMHA,

2.113. Ha6op nupamupn ¢ TpexrpaHHblM OCHOBaHMeM OGDasOBBIBaeT
NOAICHBIE CETKH, HAYllHe B TPeX HalpaBJIeHHAX, NPH 3TOM HHIXKHHE U
BEPXHHe Tosica mapaJJelbHb, HaGop uerTbipexrpaHHbix nmupamups obpa-
30BHIBACT OPTOTOHAJIBHYIO CETKY MOSICOB, B 3TOM CJydae HHXKHSIS CETKa
N0sICOB MOXKeT ObiTh mapaJiiesibHa BepxHeil ceTKe H moj yriaom 45°

2.114. Cucrema, oG6Gpa3oBaHHas H3 NHPaMMZA, HMeeT pa3peXXeHHYIO
pellleTKy H B psijie CJyyaeB CeTKY NOSICOB, OT YEro KOJHYECTBO 5/1€MeHTOB
CYILECTBEHHO COKpallaeTcs.

B npakTHKe CTPOHTENbCTBA CEYEHHsi 3JIEMEHTOB NHPaMHJA HpHHHMA-
IOT M3 NMPOKATHBIX H THYTHIX npodmuiel, PekoMernnyercs ocHoBaHHe NH-
paMHj, BHINOJHATh H3 IIBEJIJIEPOB, HCNOJB3Ysl HX TakXe H B KauecTse
NPOTOHOB,

2.115. Coesnneduss BCEX 2JIeMEeHTOB B NHPaMuje, KaK IIPaBHJO,
clleflyeT OCYIeCcTBJAATb Ha cBapKe, MoHTaXHble COeJHHEHHsI PEKOMEHAY-
eTcA BHIMOJHATL Ha Goarax, Ilepepauy ycHaui IO CeTKe BepXHHX MNOS-
COB PEKOMEHAYeTcst OCYILECTBJsATb NMOCPEACTBOM INpPHBAapHHX (Janues
NpH KBaJPaTHOM OCHOBAaHMH RHPaMUAB MO THNY, H306paKEHHOMY Ha
puc. 1.2,e u 2.17,4a, 6.

2.116. Hau6osnee nesecoofpasno moj06HbBle KOHCTPYKUHH MpHMeE-
HATH Ha IVIaHax, GJH3KHX K KBajpaTy, IPH YacTOM paclOJIOXKEHHH KO-
JIOHH [0 TepuMmerpy 3AaHHa. B sToM cayuae KOJMHuecTBO THNOB NHpa-
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MHJ, OTIHYaOMUXCs ADYr OT APYra COCTABHBIMH SJIEMEHTAMH, MHHU-
MaJILHO.

Ilpy onHMpaHuH Ha PelKO DacHOJOKEHHEe KOJOHHHLI NPHONOpPHblE
MHPaMHAB CYUIECTBEHHO OTJIMYAIOTCA OT OCTaJbHOH MacCCh NHPaMHA
BBHAY OGOJBIIHX HOMEPeYHBIX YCHJHH, BOSHHKAIOWIMX B paloHe omHpa-
HHS, YTO NPHBOAHT K HEOGXOAHMOCTH YBeJHYHBATb KOJIHYECTBO THIIOB OT-
NPaBOYHEIX MapOK.

Cnpasounsili marepuan

KoueTpyKiisa NJANTH ¢ KBajpaTHHM OCHOBAaHHEM NHpPaMHA H3 TPYyO
Halljla TIPUMeHeHHe B NPOMBIILJIEHHOM CTPOHTEJbCTBE AJisl CO3JaHHA He-
paspesHbIX IJIHT C CeTKOH KOJOHH 24X24 M (3aBoA OTpaXAaloulMX KOH-
cTpykuuit B r, Kupeescke npr pasmepe mauTh 72)X144 M, paspaborka
IIHHKWnpoeKTCTaNbKOHCTPYKIMS), H3 NMPOKATHHX NpodHJIeH — Ha psAe
OGBEeKTOB TrpaM/AaHCKOTOo CTpouTenscTBa (paspaGorano Jlen3HHMHIII)
[17].

KOHCTPYKUHA CTepXKHEBOMH MJUTHL C HCNONL3OBAHHEM NPOKATHHIX APO-
Guiiet PeKOMEHAOBaHA K NPHMEHEHHIO B CHCTeMe I'ocrpaxpaHcrpos Ads
O6LIECTBEHHBIX 3J(aHHi ¢ KBaApATHBIMH H OJH3KHMH K KBaJpaTy mJiaHa-
MH, mpoJieTaMu oT 24 a0 60 m [9].

B KkauecrBe mpuMepa MepeKpPHTHI HeGOMBUINX COOPYIKEHHHt NMaBHJb-
OHHOTO THNA MOXHO IPHBECTH pa3pabOTKH YPpajbCKOTO NOJHTEXHHYE-
CKOrO MHCTHTYT3, B KOTOPHIX CTPYKTYypHas MJIMTa, cofupaemas u3 MH-
pamug ¢ KBajpaTHHIM OCHOBaHHEM, M3roTaBJHBAerTcsi H3 NPOKAaTHBIX
YroJIKOB, a HHJKHHe AOGOpHHe 9JeMEHThl — H3 MOJIOCOBOH cTajau (CM.
Taba, 1I'). KoHCTpYKUHSA CTPYKTYpHOH IJIMTH HAa WIECTHYTOJBHOM NJia-
He ¢ HHXHEH TOSCHOH ceTKOH COTOBOTro cTpoeHMs (cM. taGa. 13) pas-
paGoTaHa YpaJbCKMM 3JIEKTPOMEXAHHUYECKHM HHCTHTYTOM HHXeHEPOB
JKeJIe3HOJ0POKHOr0 TpaHcnopTa. IIoMHMO coe/lMHeHHIA OCHOBaHMH NMHPa-
MHJ, ZPYr ¢ Apyrom Ha dJaHilax AJf COOPYXeHHit IaBHJIbOHHOTO THIIA
Halliu NMPHMEHEHHe TNeTJieBhle COelHHEHHS, pa3paGoTaHHbie MOCKOBCKHM
aAPXUTEKTYPHBIM MHCTHTYTOM (pHC. 2.17, 6).

CKJIAOBIBAEMBIE CTPYKTYPHBIE KOHCTPYKIIHU

2.117. B c6opHO-pa3GOPHBIX COOPYIKEHHAX OGBIYHOIO H CHIELHAb-
HOrO Ha3HaYeHHs|, BLICTABOYHHIX MaBHJIbOHAX, CE30HHBIX MOMEIIEHHNX, a
TaKKe NPOMBILICHHHX HeGOJIbUIMX 3AAHHAX, PACNOJNOXKEHHHX B TPYA-
HOJOCTYNHBEIX paliOHAX, pPEKOMEHAYeTCA NPHMEHATh CKJajbiBaeMble
CTPYKTYPHble INIHTH MOKpHITHsA., Takue MJMTH B OTJ/IMUHE OT CTallMOHAp-
HbLIX NOYTH IeJHKOM COGHMPAlOTC B 3aBOACKHX YCJOBHfX, NPH 3TOM B
cOopKe OHH TE€OMETPHYECKH H3MeHsieMBbl, UTO NO3BOJSET NPH TPaHCHOP-
THPOBAHHH CKJaAHBaTh HX B KOMIAKTHHHA 0oGbeM, a Ha MOHTaXXHOR
OJOWAaKe TMNOocAe pa3BepTHIBAHHS M IOCTAHOBKH JONOJHHTEJNbHBIX CBfl-
3eit, NPHAAIOLIUX CHCTEMEe TeOMETPHYECKYI HEH3MeHAeMOCTb, GBICTPO
YCTaHaABJAHBATh B NPOEKTHOE MOJIOXKEHHe,
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[IpakTHyeckH NOJHas 3aBOACKAs TOTOBHOCTb KOHCTDYKIHH, HCKJIO-
yeHue MOHTaXKHO# cOOpPKM M BCeX KOHAYKTOPHBIX NpHcmocoGjeH#i, me-
peBo3Ka B CPAaBHHTCJbHO KOMMAaKTHOM BMJAE H BO3MOXHOCTh NMOBTOPHBIX
NpPHMEHEHHH ABJIAIOTCA JOCTOMHCTBAMH KOHCTPYKIHH.

K nepocratkam ciaefyer otHecTr OoJjiee CJAOXKHBICE H METaJIOEMKHE
Y3JIOBHIE CONpSIXKEHHsi, B pAjie CIyuaeB He MNOAAAIOUHECH aBTOMAaTH3a-
IHH H3rOTOBJIEHHS.

2.118. PekoMmenayercs CKJAafHble CTPYKTYPHHe IJIHTHl HPOEKTHPO-
BaTh B BHJE CHCTeMHl NepeKpecTHHIX (epM Ha KBaJpPaTHOM MM OJIH3KOM
K KBajpaTy mJaHe, o0pasyioliux KBajpaTHble NOSICHHE suelKH, NpH
9TOM OMNEpPAHHE KPOBJH CJIELYeT OCYUIECTBJISTh HENOCPeACTBEHHO Ha IO-
sica IJIATHL.

2.119. B npaxkTHKe OTeyeCTBEHHOTO CTPOMTENLCTBA HALNIH TNpHMe-
HEeHHEe CHCTEMH! CKJajJblBAHHS IJIHTHl B OAHOM HAampaBJEHHH CO CABHXK-
KOl Ha OAHY nosAcHyIO fiuefiky # B ABYX HanpaBjeHusx. B nepsom ciy-
yae (GepMH OXHOrO HANpaBJeHHSl SBJAIOTCA CKBO3HBIMH, a ¢epMbl Apy-
roro HampaBJIeHHs COCTOSIT M3 3BEHbEB pa3MepoM Ha OJHY MOSICHYIO
AueiiKy, NPHKpemJIseMBIX K y3/JaM OCHOBHMIX (hepM NpH IOMOIIH Wiap-
BHpoB, ['eoMerpuyecKass HEH3MEHseMOCTbH CHCTeMH! AOCTHraercs s8a cuer
TMOCTAHOBKH  [AHATOHAJMBHBIX  CTepiHel B  KOHTYPHBIX  sUeikax
(puc. 2.18,a). Bo Bropom cayyae (puc. 2.18,6) ocHoBHON Kapkac co-
CTOMT H3 CHCTEMHI NONAPHO NepeceKalolIHXCH PackocoB, IMAPHHPHO coe-
IMHEHHBIX MeXJY co60ii B TOUKe MepecedyeHHs M HMMEIOIUIHX IIapHHPHL B
ABYyX HamnpaBJeHHAX IO BEPXHHM H HHXHHM ysdam (puc. 2.18,8). Ilpn
9TOM Y3J0BOe coeiuHeHHe, H3oGpaxeHHoe Ha puc. 2.18, a8, uepepyercs
C y3JIOM, pa3beMHbIM IO BEPTHKaJIH, BEPXHAS €ro 4acTh MIAPHHPHO CO-
efHHsIeT MOsica, a HHXKHAA — packockl. IIpu cKaaAnmBaHHH fABe YacTH
pa3beMHBIX Y3JOB OTCOCJHHAIOTCS APYr OT JAPYra M BCA CHCTEMa MO
NPHHLHAY «FapMOUIKH» COOHpaeTCs B KOMNAKTHHA o0beM.

2.120. OrpannyeHue pasMepoB cOGpaHHO# B INaKeT CTPYKTYpHOil
IJIATH  TPAHCHOPTHBIMH raGapHTaMH ONpelenseT OCHOBHblE pa3MepHl
KOHCTPYKUHH. B CBsI3U ¢ 3THM peKOMeHAyeTcs pasMephl IJINT B IIaHe,
CKJIaALIBAIOIIMXCST B OJAHOM HaNpaBJieHHH, HasHayaThb B npedesax 12 M,
a VT, CKAANRIBAMIKXCA B ABYX HanpapJieHHAX, 10 15—20 m.

2,121, DneMeBTH CTPYKTYPHOM INIMTHI DPeKOMEHAYeTcsi H3roTaBJH-
BaTh H3 NPAMOYrOJbHEIX TPYO HJH THYTBHIX LIBeJJIepOB (mosca), peuer-
Ka MOXeT BBINOJHSATbCA H3 YrOJAKOBOrO THYTOTO HJIH NPOKaTHOrO Ipo-
¢uan, PacueTnyo Harpysky pekoMmenayercs orpannunsath 3000 Ila
(300 xrc/m?). Ilpy pacueTHOM OGOCHOBaHHM H SKCIEDPHMEHTAJLHOH Npo-
BEpKe BO3MOXKHO NpPHMEHEHHe JIErKoro mojpecHoro rtpancmopra. Ckaa-
ABIBAIOUIASCH CTPYKTYPHAasi NJIHTA MOXKET OMHPaTbCs Kak IO yraaM, Tak
H N0 NepHMeTpy.

Cnpasounsii marepuan

YuuBepcaJbHas cKJalbiBaeMas muuTa pasmepoM B niade 12X12 m
u suicotoit 0,6 M, onmmpalollasicA no yraam, paspaGotana B MockoBckoM
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Pue, 2.18. CxeMbl CKNaABIBAHHA CTPYKTYPHMX INMIHT

a-—B OLHOM HaNpaBJeHHH CO CABHXKOH Ha OAHY NOACHYl0 syefiky; 6, 8, 2—B

IBYX HanpaB/JerHsx (6 — pasBepHYTas MJATA; 6 W 2 — B NPOLIECCE CKAAABLIBANHS);

1 ~— CKBO3HEIE ¢epMbl; 2 — 3BeHO (GepMEl Ha ORHY MOSICHYI0O fuelKy; 3 — noGopubie

3JeMEeHTh, NPHAAWIHE TEOMETPHUYECKYI0 HEHU3MEHSICMOETL CHCTeMe; 4 — PAacKoChl;
5 — nepasnheMHbll y3ea; 6§ — pasbeMHBIR y3ena

APXHTEKTYPHOM HHCTHTYTE, €e CKJaAblBaHHE OCYIIECTBJSETCS B OJHOM
nanpasaeHun (puc., 2.18,a). B cnoxkenHom puie umeeT rabaputh 13,6X
X1,2X0,6 w. Konerpykuusi paccunTaHa Ha Harpysky 3000 Ila
(300 krc/mM?). Jlunefinas mMacca crajn 6e3 yyera npo(HAHPOBRHHOTO
Hactuna cocrasaser 20,8 kr/m? [18]. CkaanwBaemMas niHTa B ABYX
nanpasJieHusix pasmepamnu 15X15 u 12XX18 M, onupalomasics no yraawm,
paspaGorana LIHHMHnpoekTcTaMbKOHCTPYKIHA, B ClIOXKEHHOM BHAE HMe-
er raGapuret 1,4)X1,4X6,7 M. KoHCTpyKuns paccunTaHa Ha /AeficTsue
paBHOMepHO pacnpefeneHHofi Harpy3kn 2600 Ila (260 krc/m?) u Ha-
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IpysKy OT NOABECHOro KpaHa rpysonofbemuoctsio 3,2 T. Macca merasna
C YueToM NpPOQUIHPOBAHHOrO CTaJbHOrO HAaCTHAA COCTaBHAA 31 Kr/m?
[16].

CTPYKTYPHBIE ITJIUTDHI
C BKJIIOUEHMEM HEMETAJIJIMYECKHX 2JIEMEHTOB

2,122, OtAenbHyio Tpynny CTPYKTYPHHX KOHCTPYKUMH COCTaBJSIOT
HPOCTPAHCTBEHHBIE peleTyaTHe CHCTEMB], B KOTOPHX C LEJBI0 SKOHO-
MHUH MeTaJJa 4YacTb 3JEeMEHTOB H3TOTABJMBAETCA H3 HEMeTaJJIHYeCKHX
MaTepHasloB H B NEPBYI0 ouepejb H3 JIETKOTO XKeje306eTOHa, KOHCTPYK-
THBHOUQ KepaM3utoGeToHa M Jepesa.

BkioyeHHe HeMeTa/UVIMYeCKMX MAaTepHA/NOB B psfe CJyyaeB I03BO-
JSieT TaKXe PaclypHTb 06G/aacTb HMPHMEHEHHs CTPYKTYp Ha 3JaHHs CO
CpellHearpeccuBHOfi CpeioOH, NP YCJIOBHH COOTBETCTBYIOIIEH 3aLIUThHI
METaJJIMuecKOil YacTH CTPYKTYPH B COOTBETCTBHH C TpeGOBaHHSMM rJa-
sol CHull 11-28-73*. LienecoofpasHocTh HpHMEHEHHsi TAKHX KOHCTPYK-
HHH  JI0JXKHA ONpeNeNsiThC SKOHOMHYECKMM pacyeroM C Y4YeTOM KOH-
KpPEeTHHX YCJOBHMil, HAa/JHYHUs NPOH3BOACTBEHHEIX 6a3 M MECTHHIX Mare
pHaJIOoB.

YuuTeiBasi HEAOCTATOUHIA ONLIT B OOJACTH MCCAENOBAHHH, H3rOTOB
JICHHS M NPAaKTHKH SKCIJyaTaluHH MNOLOOHHIX KOHCTPYKUMH HHIAHBHUAY
aJbHLIX paspaGoTOK, OrPaHHUHMCHA PeKOMEeHAAaUHAMH MO NPOEKTHPOBa
HHIO TIpH YCJIOBHH HX BHINOJHEHHs Ha 6ase CepHAHO BHINYCKaeMBIX Me
TaJIJIHYECKHX KOHCTPYKUHH, B KOTOPHIX OT/JeJbHble MeTraJl/IHyecKue 3Jje-
MEHTH 3aMeHEHB! Ha HeMeTaJuIHuecKue,

CrpyKTypHBIE KOHCTPYKIUH
€ METAJJIMYECKUMH M AEPEBAHHBIMH 9JIEMEHTaMH

2.123. B crpykrypunix mautax cucremisl «IJHHUHCK» npu coorser-
CTBYIOIlEM TEXHHKO-IKOHOMHYECKOM OOOCHOBAHHH PEKOMEHIAYyeTcsl BMec-
TO BEPXHHX IBYTaBPOBLIX MOsICOB, PaGOTalOIMHX HA CXXaTHe M M3rH6,
NPHMEHATh KJeeHHe JepeBsiHHBIE OPYCH, 2 B KOHCTPYKLHAX CHCTeMHI
«MApxM» He TOABKO BepxHHe MOsica, HO M CXKAaThle PAackocH, a B He-
KOTOPHX ClyyasX H BCE CTEpXKHEBble 3JIEMEeHTH H3roTaBJHBATL H3 je-
PEBAHHEIX CTepiKHeH, OCTaBHB Y3JIOBBHIE 3JIEMEHTH MO YHHQHUIHPOBAHHO-
My COPTaMeHTy, IPH 8TOM reoMeTpHYecKHe pasMepHl ILIHT C/eLyeT NpH-
HHMATh TaKHMH K€, KaK H NpPH IEJbHOMETANNTHYECKHX KOHCTPYKUHMSAX.

2.124, Ilpy npOEKTHPOBAHUM 3LaHHH CO CTPYKTYPHHIMH IJIMTAMH
JLAHHOTO THIZ KPOBJS MOXET BBHIMOJNHATbCA C NPUMEHEHHEM CTaJbHOTO
npoHIHPOBAHHOTO HACTHJIA, OJHAKO C IeJIbI0 SKOHOMHH MeTajjia M pac-
wEpeHus 06JacTH MPHMEHEeHHs Ha 3JaHH XHMHUYECKOR NPOMBIILJIEHHOCTH
peKOMeHAyeTcsl MCHOJb30BaTh NEPeBSIHHHE HJAH acGomeMeHTHbIE IJIHTHL
¢ pyNoHHOR Kposaeil.

2.125. O6nacts npHMeHeHHs NAaHHBIX KOHCTPYKUMH aHaJnOruyna oG-
JaCTH NMPHMEHEHUA CepPUAHO K3rQTABIHBAEMBIX CTAABHLIX CTPYKTYp NpH

69



OrpaHuyeHHH PpafOHOB ceficMHYHOCTH 7 GajIaMH, TIDPy30NOAHEMHOCTHIO
MOCTOBHIX KpaHOB 10 10 T, nojasecHbx — 3,2 T, UCKIIOYEHHEM CBETOAa3-
palHOHHEIX ¢oHaped H MepemajoB BLICOT KPOBJH, NPH PacCUeTHBIX Ha-
rpyskax Ha nokpuitHe 1as cucteMs «IJHHHMCKs ne 6Gonee 4650 I1a
(465 xrc/m?), a aas  cucrems «MApxM» — 3000 ITa (300 kre/m?) ¢
yueToM cOOCTBEHHOM Macchl MOKPHITHA.

HauGonee 1enecoo6pasHo 3TH KOHCTPYKUHH NPHMEHSTh Ha OGBeK-
Tax JepeBooGpabaThiBaollelf NPOMBILVIEHHOCTH B KayecTBe NOKPHITHIL
NPOH3BOJACTBEHHBIX TNPEANPHATHH, B CEJABCKOM CTPOHUTENBCTBe H CKJaf-
CKHX NMOMeIIeHHfl JIECHOrO XO3fACTBA, a NPH BEHIMOJHEHMH peKOMeHIauui
mn. 2.122 B 2.124 —Ha npeANPHATHAX XUMHYECKOHR NDPOMHIIJIEHHOCTH.

ITpumMeyanue. B CTPYKTYPHHIX KOHCTPYKUHAX C JepeBsiHHBIMH
BepXHHMH NMOSCAaMH H HeMeTa/NIH4eckof Kposjell mpu KpaHoBOM 0Gopy-
JIOBaHHH KDOBEJbHbIE NJHTH YKNaABBAIOTCS B YPOBHE BEPXHHX MNOSICOB.
IOas oGecneuetinsgy HeOOXOAMMOR KECTKOCTH CTPYKTYPHOH KOHCTPYKLMH
B TOPH30HTAJbHON MJOCKOCTH KPOBEJbHHE ILTHTH KOJIKHBL PacKJIHHH-
BaThCsl M NPHKPEIUIATbCA K NOSCaM HJH B IJIOCKOCTH BePXHHX MOSICOB
HOMKHH GBITH NPELYCMOTPEHH! JONOJHHTENbHEIE CBA3H.

2.126. Ilpukpeniienne CTadbHBHIX PacKOCOB K BePXHHM JNEPeBSTHHBIM
mossicam B cucreMe «IJHUUCK» pexkoMeHAyeTcss OCYLIECTBJATH HOCPEn-
CTBOM CHELHAJBHHIX JIHCTOBHIX ¢acoHOK, Goaroe H mnoHok (puc. 2.19, a),
a NpHKpeMJIeHHe CTANbHHIX Y3JIOBHIX 3JEMEHTOB K J[epeBAHHBIM CTepX-
HsM B cucteMe «MApxH» — npin noMowH TOpueBHX a6 H  cmemu-
aNbHBIX NPYTKOBBIX CTep:KHel H3 Kpyraofi crann (puc. 2.19,6, ).

2.127. B cxatex crepxusx cucremsl <MApxH» ycuamsi BocupHHH-
MalOTCSl MOJHOCTHIO CedeHHeM JiepeBIHHOro Opyca, BCJENCTBHE uero
NPYTKOBHIE CTePXKHU PEKOMEHAYeTCA NPHHHMATh MHHHMAJLHOrC ceye-
HUSL, HEOGXOZMMOTO JJIst BOCIPHATHS MOHTAXKHHIX ycHNHi, B pacramyTeix
3JEMEHTAX TOJIbKO OJHH INPYTKOBLIE CTEPXHH BOCHPHHHMAIOT PACTATH-
Balollee YCHJAME, MOITOMY HX CEUeHHs clAelyeT NPHHHMAThL He MeHee ce-
YeHHss TPYOYaTHX SJEeMEHTOB IO HOMEHKJAaType YHH(HUHPOBAHHOTO COp-
TaMeHTa M3 CTaJd TMPHMEPHO TaKoft ke NpoyHocTH. B aToM cayuae 3a-
MeHa pacTAHYTHIX TPYGUATHIX CTepXHeil NepeBSHHLIMH He NPHBOLHT XK
CHMIKEHHIO MacChl MeTaJjsa, YYHTHIBasi 3TO, 3aMeHa PACTAHYTHIX TPyGua-
THIX 3JIEMEHTOB Ha NEPEBAHHHIE MOXeT GHTb ONpaB/aHa NPH BHIIOJHE-
HMM NPYTKOBHLIX CTEPMKHeH H3 BEICOKONPOUHHIX CTaslell MJH HeoOXOomH-
MOCTBIO B KOHKPETHBIX YCJOBHAX HCKJIOYEHHS AedHUHTHHX TpYO.

2.128. Tlo cpaBHEHHIO C LENBHOMETANAHYECKON CTPYKTYPHOR MJHTOR
cucrempl <«LITHHMUCK» 3a cuer 3aMeHH! BEpXHHX CTaJIbHHIX NOSICOB Ha
IepeBsIHHbE PACXOL CTaNu CHMMKaercs npumepHo Ha 30%, a npu sameHe
TakXe TNPOQHJIHPOBAHHOrO HACTHJAZ Ha MerajJHiyecKHil — MpHMepHO
Ha H0%.

B cucremax «MApxH» sameHa ckKaThiXx 3JeMeHTOB Ha JepeBSIHHHIE
NPHBOLAT K CHHIKEHHIO MeTajnoeMKocTH NO 40—45%. 3amena pacTany-
THX CTa/JbHBIX 9JIEMEHTOB Ha JepeBfiHHbiE, YCHJEHHblE NPYTKOBBHIMH
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Puc. 2.19. Vsnoeme coupsiKeHus 2

NN\ f MeTalNoAepeBAHHBIX CTPYKTYPHBIX
a) AIID); 1 nauTax
— <. a — B cucreme «UHHUHUCK»; 6 u 6 —
3 <= 3 B cHcTeMe <«MApxH»; I — gepeBsin-
4 . HuEIfl 6pyc; 2 ~— JuCTOBasi MpocTpalicT-
F 2 BexHHasi (daconka; 3 — wnoHka; 4 —
2 =" CTAMHOR GOAT: 5 — MeTaNJIHYyecKHe
vV/// [/ Packochl; 6 — Y3JOBOH SJAeMeHT; 7 —
5 o\ 0\ TPpyGuaTeiil MeTaJJIHYECKUIl CTEpPXKEHb;

<«

8 — BTYsNKa; 9 — BrAAUEIU; [0 — Bbi-

, . COKOMNpPOYHBI# Goar; I/ — wrudr; 12 —

wai6a; /3 — wypynwt; 14 — nas; 15 —

npyroK; 16 — ckoba; 17 — npoxosabHble
Iasbl
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CTEPXKHAMH H3 BBLICOKONPOYHON CTaJiH, NPHBOAMT K CHHXKEHHIO ofuieii
Mmacchl MetaJdnia a0 55—60%.

CTpYKTYPHbIE KOHCTPYKLHU
C NPHMEHEHHEM 3KeJe306GEeTOHHBIX NJHT

2.129. B CTpYKTYpPHHIX DBJIHTax NpH COOTBETCTBYIOLIEM TEXHHKO-9KO-
HOMHYECKOM OOOCHOBaHHH BO3MOXHO NMPO(HIHPOBAHHBIA HACTHN H BEpX-
HHE Mosca 3aMeHHTb Ha KeJe300eTOHHHe IUIMTHI, BKJIOYHB HX B CTATH-
ueckylo pa6GoTy KOHCTPYKUHH., B sToM cayuyae cHHXXaeTca MeTalllo-
€MKOCTb KOHCTPYKuMH npHMepHO Ha 30%, HO Hapsily ¢ STHM YBeJHYH-
BaeTcsl Macca KOHCTPYKUHH, YTO B ONpeic/eHHOH Mepe OCNOXHseT AOo-
CTaBKY H3J1eJIMil 1 MOHTAX KOHCTPYKNHH.

2.130. Yuureiasi, 4To [IpH KBajpaTHLIX B OJiaHe CTPYKTYpax Keno-
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Pue, 2.20. Cxembl INVIHTHO-CTEpPIKHe-
BHX CTPYKTYPHHIX KOHCTDYKOH{

a— npH Xene30GeTOHHBIX NMJAHTAX Ha

ofHy sAuyedKy; 6 — Opu JANHHHOPA3-

MepPHHX KepaMSHTOGETOHHBIX WJIHTAX!

1 — xene306eTOHHBIE NJAHTH HA OAHY

syeliky; 2 — INHHHODaaMepHbIE NAH-

Thl; 3 — HHXHHe MNoOACa CTPYKTYPBHI;
4 — pacCKOCHI

Puc. 2. 21, Vaap conpsxeuus Ko-
POTKODa3MepHBHX NAUT HACTHAA €
8eMEenTaAMH PEIIETKH

a-- cOopKa CTPYKTYPH H3 nHpaMu-
AaNnbHBIX SNEMEeHTOB, CHaGIKEeHHBX
nAuTaMu; 6 — npu HadaabHOR cGopxe
MeTaayudeckol yacTH KOHCTPYKIHH;
1 — pe6pucras xeaesoGeToHHast NJH-
Ta; 2 — sakaanuele Aetanau; 3 — BKAa-
Abl; 4 — pacKochl; 5§ — KoCBeHHas
apmarypa; 6 — GeTOH 3aMOHOJNHYHBA-
HHR, 7 — XKene306eTOHRAR KalluTENdb




306eTOHHbBIE IVIMTH BOCNPUHUMAIOT CxaTHe W H3THO B ABYX Hanpasie-
HHSIX, PEKOMEHAYeTCs MX PasMepH NPHHHMATb Ha OJHY NOSICHYIO syed-
Ky, a CTepXHeBHe H y3JIOBHle 3JCMEHTH NPHHHMAaTh MO YHHGHUHPOBAH-
HOMy copTamenTy (cM. mm. 2.59—2.64) (puc. 2.20,a) [16].

Korna crpyktypa B nJaHe — NPAMOYTOJbHHK ¢ COOTHOWEHHEM CTO-
poH 1,5 ¥ Gousee, Kene306eTOHHBIE ITMTH Ha CXAaTHe H H3rH6 paGoraioT
NpeUMYLIECTBEHHO B OJHOM HanNpaBJeHHH, B 3TOM CJyyae pPeKOMeHAyer-
¢ NpHUMeHATb peGpHCTBie Xene300eTOHHBIE IVIHTH pasmepoM 3X9 niau
3X12 M, a cTepiKHeBble 3JleMEHTH PelleTKH H HHXHUX MOsCOB—B CO-
OTBETCTBHM ¢ HOMeHKJaTypoi crepxuefi chcremnl «ITHHMHCK> (cm.
nn, 2.73—2.75) (puc. 2.20, 6).

2.131. IMogoGHBle HOKPHTHS PEKOMEHAYeTCA HPHMEHATb B ORHO-
NPOJETHEIX M MHOTOMPOJIETHLIX OIHOITAMKHBIX 3AAHHAX, BO3BOAHMHX B
I—IV cHeroBhix M BeTpOBHX pafioHax, B pafioHax ¢ pacueTHoit ceiic-
MHYHOCTbIO 6 GajsoB H pacueTHOH Temmnepartypoii MHHYC 40°C M Bhiue,
nposeroM 18 u 24 M, marom konorH 18X18, 12X18 u 12324 M, BHCcO-
Toft A0 10,8 M; GeCKpaHOBHIX H KPaHOBHIX C MOCTOBEHIMH KpaHaMH 1O
30 T maH c noApecHbIMM KpaH-GaJKaMH MO OJAKOR Ha KoJjee rpy3omoRb-
eMHOCTHI0O R0 3,2 T MAM [ABe Ha KoJjee Ipy30onojbeMHOCThIO X0 2 T;
GecoHapHHX H ¢ 3eHHTHEIMH (doHapsmMn pasmepom 3X3 M; ¢ KPHILHL-
MH BEHTHAATOPAaMH; MoK pacueTHylo Harpysky 3700 ITa (370 xrc/m?)
6e3 yuera HArpysKH OT MOABECHOI'O TPAHCIOPTA H C yueToM coGCTBEHHOf
MaccHl KOHCTPYKIIHH.

Ipr kBaipaTHHIX B MJaHe CTPYKTYPHBIX KOHCTPYKHHSX M JKeJe3o-
6eToBHLIX NJHUTAaX Ha OAHY syefiKky MoryT OHTb DEKOMEHJIOBAaHH ABA
KOHCTPYKTHBHBIX pelIeHHs, paspaboTaHHbix KpacHOAPCKHM mnosMTeXHH-
yeCKHM HHCTHTYTOM M TpectoM Oprrexcrpoft I'aBkpacHosipckcTpost.

B nepBoM pelleHHH KOHCTPYKUHs COGHPAETCS M3 NHpaMHMIajbHbX
2JIEMEHTOB, BKJIOYAIOLIHX B cebs Xese306eTOHHYIO IJIHTY H PaCKOCH,
npUCOeMHEHHbIE K Hell B yIylaX ¢ NOMOUIbIO GOJTOB H 3aMOHOJHYEHHEIX
B BYTHl CnellMa/bHBIX BKJAaAnmefi, B BepmmxHe mupaMuanl packoch 00b-
€JUHAIOTCH YHHGUUHPOBAHHLIM Y3JOBHIM 3JjeMeHTOM. Ilpu cGopke nJd-
TH CKPEIUIIOTCA MeXAy coGoil CBapKoft 3aKJaiHbIX AeTaseH, a B Bep-
IIYHAX MHPaMHA — OOBEAMHSIOTCH CTepXXHEBHIMH 3JjeMeHTaMH, o6pasy-
IOLIMMH HHIKHIOW MOsiCHYIO ceTKy (pHc. 2.21, a).

Bo BTOpOM pelueHHH BHauaJe coGHDaeTcs MeTaJlIHuecKas 4acTb
CHCTEMBI, T. €, HHXKHHE NOsica H PacKocH, BepxHHe KOHIBI PacKOCOB
OGBeAHHAIOTCS 3KeNe300eTOHHON KaNHTeNbl0 ¢ MOMOMIbIO GoAToB, MNpoO-
nycKkaeMblx 4Yepes 3aMOHOJIHueHHble TPyOKH. Ha 5Ty KanuTenp yKaanwl-
BalOTC COOpPHBIE MJHTH C YCEUEHHBIMH YIJIaMH, COeIMHSIOTCA C Helt
cBapKoil U 3amMoHoJuuuBaloTcs (puc. 2.21, 6).

Ilpu npsiIMOYroJLHHX B MJIaHe CTPYKTYPHHIX KOHCTDYKIHSX, Pa3pa-
6orannux JlarHHUCTponrenscta 1 ITHHHCK, pexomenayercs MIHTH
NPHHHEMATL AHAJIOTHYHBIMH THNOBHM NJMTaM, H3rOTABJHBaeMHM H3 Ke-
pamsutToGetoHa ¢ Meakofi ¢paxumeii. TommwHa TIHTH MeXAy pe6-
paMH MPHHHMAeTCH B SaBHCHMQCTH OT TEXHOJOrHYECKHX XapaKTepPUCTHK
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mMaTepuajsa H NPOH3BOACTBEHHOro o6OpyAOBaHHs, HO He Gojee 35 MM.
Packocel ¢ BepXHHM CTPOEHHEM ILIHTHI PEKOMEHAYeTcsl COSAMHATb Ha
GoaTax HOpMaJbHOH TOYHOCTH, JAJS Yero B IJIHTax cJelyer mpefycMar-
PHBAThb COOTBETCTBYIOUIHE 3akJalHble AeTasH., CTepiKHEBHE SJIEMEHTH
MeXAy co6oil COeMHHSIOTCS TaKkKe Ha GOJNTax aHaJIOTHYHO COELHHEHHAM
3JIEMEHTOB B THNOBBIX CTPYKTYpax (cM. mm. 2.73—2.78). CoenHHATH XKe-
J1e306eTOHHbIe IJIHTHL MeXAy coB0i peKoMeHAyercsi IPU MOMOIIH CBApKH
32KJAJHBIX JeTaliell, 3aaHKepEHHHX B pebpax.

2.132. Tlpy Hcnoab30BaHME KaK KBajPaTHHIX MJAHT, TaK H IIPIMO-
YroJbHHIX WIBH MEXJAY MJIHTAMH 3aMoJHAIOTCS LeMeHTHO-IecYaHbIM
pacTBOpPOM, YTelJIHTEeNb PEKOMEHJIYeTCS BHINMOJHATh H3 JXKECTKHX MHHe-
PANIOBATHHIX IJHT, 4 KPOBJIO — PYJOHHO} MHOTOC/OHHOH.

2.133. PasMepb! TeMnepaTypPHBEIX OTCEKOB NpPH I[UIHTHO-CTEPXHEBBHIX
MOKPBITHSIX NPHHHMAIOTCS B COOTBETCTBHH C TPeOOBaHHSAMH, NpelbABJS-
eMbLIMH K SJaHHAM C Kese300eTOHHHIM KapKacoM. TeMmnepaTypHble IUBH!
yCTPaUBaIOTCA TOJBKO HA MapPHBIX KOJOHHAX.

OCOBEHHOCTH IIPOEKTHPOBAHNS CTPYKTYPHBIX
KOHCTPYKUHNH
IJ151 CEICMUYECKHUX PAVIOHOB
Y MTPY HAJTMYNHU KPBIIIHBIX BEHTHJ/ISATOPOB

2.134. TlpoexTupoBaHHe 3AAHKH C NPUMEHEHHMEM CTPYKTYPHHIX IJIHT
npu pacyetHofi ceficMHyHOCTH 31anuil 7, 8 ¥ 9 Ga/yOB BHINOJHSAETCH C
yuerom TpeGosanuii raasm CHull II-7-81 «Crpoatenserso B ceficMuye-
CKHX pafionHaxy,

PeKoMeHAalHy N0 NPOEKTHPOBAHHIO BEPTHKAJbHBIX HECYLHX KOHCT-
PYKUMA SHaHHMiI cofiepkarcss B «PyKOBOACTBe NO NMPOGKTHPOBAHMIO OHO-
3TaKHpIX H MHOTOSTaKHHIX 3HaHUK CO CTaJbHBIM KapKacoM B CefiCMH-
yecKUX paloHax».

Huxke npyBOASTCA HOMOJHHTEAbHHIE PEKOMEHMAUMH, OTpaNalomue
0COGEHHOCTH HPOEKTHPOBAHHA CTPYKTYPHBIX KOHCTPYKIHER RJs ceficMH-
YeCKHX pafoHOB.

2.135. 3naHUsT C NMOKPHITHAMH M3 CTPYKTYPHEIX KOHCTPYKUMH DPeKo-
MeHAyeTcsl [POeKTHPOBATh CHMMeTPHUHOH GopMe B niare (mpsaMo-
YroJBHOfM, KBaApaTHOM, MHOrOYroJbHOH, KPYryiol, opaapHO#), Kak npa-
BUJIO, Ge3 nepenajza CMEXHEIX YYacTKOB, C CHMMETDHUHBIM M paBHOMep-
HBIM paclpejiesieHHEM MacC H JXeCTKOCTeH KOHCTPYKUMiA.

TIpH CIOXKHEIX OYepTAaHUSIX B IMIaHE WIAH NPH CYLLECTBEHHO OTJHYa-
IOIHXCsT  HECYUIHX KOHCTPYKLUHAX 3A2HHSI HOJKHBH PasfeNsATbCs aHTH-
CeflCMMUECKHMH WIBAMH Ha OT/Je/bHble OTCEKH CHMMETPHUHOH (OpMBL

2.136. Ilpy npOeXTHPOBAHHH KAPKACHBIX 3MaHHA C HEPa3pPe3HHIMH
NOKPHLITHAMH B BHIE CTPYKTYPHBIX KOHCTPYKLMi pasmepsl 34aHMA (OT-
CEKOB) B IJIaHe NPHHHMAIOTCA Mo TPeGOBAHHAM NS HECeACMHYECKHX
pafioHos, #0 He Gojee 150 M.

74



2.137. AHTuceiicMHYecKHe IUBBI LOJIXKHBl pasfiefisiTh CMEXHble oTce-
KM 37aHuil no mceit BuicoTe, [onyckaercs He ycTpauBaTh 1IoB B (pyHRa-
MeHTe, 3a HCK/AIOUEHHeM cJyyaeB, KOTAAa aHTHCEHCMHUYECKHA WIOB COBOA-
laeT C OCafOYHBIM.

TemnepaTypHsle H OcafOyHHe LIBB! JONMYCKAETCS BLIMOJHATL Kak
aHTHCeficMHYeCKHe.

AnTuceficMuueckHe IUBHI BHIMOJHAIOTCA MW Ha MHapHBIX KOJIOHHAX
HJIH Ha OJWHapHON KoJoHHe C oGecmeyeHueM TpeGyeMOH NOABHKKH
YYaCTKOB NOKPHITHIL.

MuBnmanbHast HIHPHHA aHTHCeHCMHYECKOro WIBA a4, CM, Ha3Hayaercs
B 3aBHCHMOCTH OT BHICOTH 3JaHHf K onpejensercs pacieroMm no ¢op-
MmyJe

a=A01+ A+ A2, (2.1)

rze A v A; — MakCHMaJbHblE HEPEMEINEHHA B YDOBHE HOKDBITHA, CM,
JBYX CMEXHBIX OTCEKOB 3[aHHsl, pa3fie/ieHHbIX aHTHCEHCMHYCCKHM LIBOM,
npu JefiCTBHH HarpysoK, onpejiesiseMHIX corjacHo m. 5.17; A, — B3anM-
HOe CMelIeHHe CMEXHBIX OTCeKOB, BO3HHKAloLlee MPH HX KPEHax OT 3KC-
MJIyaTamHOHHHIX HArpysok, A, onpejensiorcs no raase CHull II-15-74
«OcHoBaHHs 3JaHHA B COOPYKEHHi».

[lpu BbicoTe 3manus A0 5 M IIMPHHA LIBA JAOJXHa OHITb He MeHee
3 cm. Oas 3nanuit GoJblied BBHICOTHI MHHHMAJbHYIO IIHMPHHY UIBa CJie-
LyeT yBeJHYHBATH Ha 2 CM, Ha Kax/Jble 5 M BHICOTHL

3anmonHeHHe aHTHCEHCMHYECKUX WBOB He NOJIKHO NPENATCTBOBATDH
B3aHMHEIM CMEUIEHHSIM OTCEKOB.

2,138, Ilpy npoekTHpoBaHHWH 34aHHH C NPHMEHEHHEM CTPYKTYPHHIX
MJIUT PeKOMeHAyeTCsl NPUHHMATh THIOBHE pelueHHs, paspaGoTaHHBlE L5
CTPOHTENbCTBA B CEHCMHYECKHX padOHax.

IMpuMeHeHHe HETUNOBBLIX KOHCTDYKTHBHBIX peuleHHH JomycKaeTcs
TOJILKO HOCJE MPOBEACHHS IKCNEPHMEHTAJbHHIX HCC/ef0BaHUfi W MO Co-
[JAaCOBAHHUIO C TFOCCTPOSMH COIO3HBIX pecnyGiHK H COOTBETCTBYIOWIHMH
3aBOJIAMH METaJIOKOHCTPYKILHI.

2.139, Ilpy BHIGOpPe KOHCTPYKTHBHBIX pelUeHUH CTPYKTYpPHHIX IIO-
KPHITHMA, KOJIOHH, 3JIEMEHTOB KDOBJIM, CTEHOBOrO OrpaxkieHus, daxsepka
H T. 1. HeoOxomumo oGecreyHBaTb CHHMXKEeHHe CeHCMHYECKHX Harpysok
332 CyeT YMeHbLIEHHs1 MAacchl HECYIHX H OrpaXKJalouWlHX KOHCTPYKIHI,
npUMeHeHHeM Jierkux 3¢ deKTHBHHIX MaTepuasos.

2.140. OcoGoe BHHMAaHMe MPH TPOEKTHPOBAHHH CTPYKTYPHHIX KOH-
CTPYKUHfI A/l cefiCMHYECKHX pafOHOB cJleAyeT YAeNsaTh obecneyeHHIo
YeTKofi Mepefayd MHepPUHOHHBIX HArpy3oK (C NMOKDBITHSI Ha KOJIOHHB H
GyHIaMeHTH), HaXeXKHOCTH pPabOTHl Y3J0B CTPYKTYPHHIX KOHCTDYRUHA
H HX COMpSXKEHHH C BEPTHKAJbHLIMH HECYNIMMH KOHCTPYKUHSIMH, ofec-
[MeYeHHI0 JKECTKOCTH [HCKA MOKDHITHS B TOPH3OHTAJBHOH NJIOCKOCTH.

2.141. IIpu npuBsisKe CTPYKTYPHHX INIMT K YCJOBHSIM KOHKDETHOH
CTPOMTEJBHON IJIOIMAAKH HEOOXOMHMO NPOBOAWTb NPOBEPOUHEIE PACUETHI
C YY4eTOM KaTeropu# IPYHTOB MO CEHCMHYECKMM CDOHCTBAM, KaTeropHd
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MOBTOPSIEMOCTH  3eMJeTpsiceHufi, pacueTHOH TeMNEpaTypel HapyHKHOro
BO3AyXa H T. IL

2,142, Iass CTPYKTYPHHIX INIHT C KOHCOMAMH OpenebHblt BbUIET
KORCOJIbHHX CBECOB He JOJIKCH npeBbiliath 6 M.

2.143. Ipegenvuele THOKOCTH 3/€MEHTOB CTPYKTYPHHIX KOHCTPYK-
Uuii, MPOEKTHPYEMbIX JJA CefiCMHYECKHX paioHOB, NPHBEJEHH B rilaBe
CHulIT 11-23-81.

2.144. [Ipy npoBepKe MNPOYHOCTH Y3JIOB HEOOGXOAHMO YYHTHIBATh
3HAKONEPEMEHHOCTh  CefiCMHYECKHX HArpysok, IDH ITOM BJHsSHHE KOH-
LeHTPaUHH HaOpAXKeHHH PeKOMEHAyeTCs B MAaKCHMaJbHOH CTenmeHu CHu-
XaTb KOHCTPYKTHBHBIMH MEpONPHATHIMH.

2.145. Y3apl cOMpsizKeHUA CTPYKTYPHHIX IUIMT OJAHO3TAXKHBIX 3[AHMI
HloaxH ofecneyHBaTh, ¢ OXHOH CTOPOHH!, BOCHDHSTHE NepeAaBaeMhiX
FOPH3OHTANBHEIX M BEPTHKAJBHHIX CEHCMHYECKHX HArpysoK H, ¢ Apy-
rofl, — WapHUPHOCTb CONpSMEHH KOHCTPYKIHA.

2.146. Yanu KpEIUVIEHHS CTOEK NPOAOJBHOrO M IoMepeuxoro ¢ax-
Bepka K CTPYKTYPHBIM INIHTaM JO/KHH obecneyusaTh co3faHHe LIap-
HHPHO-HENOABHKHOK ONMOPH H MEPeNaBaTb MeCTHbie CeHCMHUYECKHEe Ha-
rpy3kH c¢o croek d¢axeepKka Ha BepXHHE [osica CTPYKTYPHEIX HJHT
(puc. 2.22) [7].

2.147. Tlpn ycrpoficTBe Hepa3pe3HBIX MOKPHITHH COTPSNKEHHS CTPYK-
TYpHHIX NJHT B NpeAenax OTCeKa 3MaHHA AOJXKHBI 0GecneYHBaTh COB-
MEeCTHOCTb pPaboThl OTAEJNbHHX O/MOKOB H KEeCTKOCTh AHCKA INOKPHITHS
B TOPH3OHTANbHOH ITOCKOCTH, a TaKxke MO/IKHH OHTb pacCUHTaHH Ha
YCHJAHS B3aUMOZLEHCTBHA MEXAY IJIHTAMH.

2,148. KpenneHue KOHCTPYKIE# NOABECHHIX KPaHOB JAOJKHO obec-
neyuBaTh BO3MOXKHOCTh HEKOTOPO# HOJBHXKH OTHOCHTEJbHO HHXKHHX
NOSICOB CTPYKTYPHHIX ILIHT.

2.149. Mlpy NpOeKTHPOBAHHH CTPYKTYPHBIX KOHCTPYKUHMH AnA ceH-
CMHYECKHX pPaHOHOB peKOMeHAyeTcA NpedyCMaTPHBATh MOBHILICHHHE Me-
TOJAB KOHTPOJS KayecTBa CBAapHHIX M JAPYTHX COeJIHHEHH{l 3JIeMEHTOB
KOHCTPYKIMH,

2.150. Ilpu ycraHOBKe Ha CTPYKTYPHBle NOKDHTHS OGOpyAOBaHHS
C JHHAMHYECKHMH HArpysKaMM B BHAE KPBIUIHLIX BEHTHISTOPOB AOJIKEH
GuTh OGecreueH KauecTBEHHHI MOHTax 3TOro OGOpyAOBaHHS H BHOpO-
H30MALHH, a TaKXKe KOHTPOJb 32 €ro COCTOfiHHEM B Mpoliecce 3KCHJya-
Tauny, CyleCTBEHHHE OTKJIOHEHHS OT HOPM SKCIJIyaTAllHOHHHIX Xapak-
TepUCTHK OGOpYAOBaHHS MJH BHGPOH3OJALHH MOTYT NOBJedb 3a coboit
pesKoe BO3pacTaHMe AMHAMHYECKHX HArpys3oK, 4WTO MOMeT NPUBECTH K
HOBPEKJIeHHI0 HEeCYUIHX KOHCTPYKIHA MOKPHTHS.

2.151. VunTthiBas, uYTO C BO3paCTaHMEM CTATHYECKOR HAarpysku Ha
MOKPHITHE HACTOTH ero COGCTBeHHHX KoJeGaHHR cHHsKaloTcs, HauGoJee
HeGJAAronpHATHEIM AHHAMHYECKHM BO3JefiCcTBHEM SABJAETCA HH3KOYacTOT-
HOe, KOTOpPOe XapaKTepHO AJs Gojiee MOIIHBIX BeHTHAATOPOB. dddek-
THBHOCTb BHGPOM3OJALHH NPH HH3KOUYACTOTHHX BO3JAeHCTBMAX CHHXKaerT-
cs. B cBA3H ¢ 3THM peKOMEHAYeTCs, KOTAA 5TO BO3MOIKHO, BMECTO MOLUL-
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<4 Puc. 2,22, PexomeHayemble Kpenae-
d) HHA cToeK (PaxBepra K CTPYKTYPHBIM
3 DANTAM s ceficMHYECKHX pafioHOB

& 1 L @ — CTPYKTYDHbie KOHCTPYKLIHH CH-

H creMsl «[IHUHUCK» (x topuy 6s0Ka);
6 — To e, «kKHCAOBOACK»; | — cTORKaA
daxBepka; 2 — BepXHHH NOAC CTPYK-
TYPHOH NJAHTHY, 3 — KOHCOAb UASN ONH-
panns npodHAHPOBAHHOTO  HACTHJA;
1 4 — 3/1eMeHT pemeTyaToli KOHCTPYK-
3 IHH H3 KpYTALIX Tpy6; 5 — nporon;
s [ 6 — aucropoft WapHHP; 7 — OroJAOBOK
cToiiku ¢haxsepka; 8 — GOATH  HOP-
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HbIX BEHTHJATOPOB MPHMEHATh BEHTHJRTOPH MeHee MOUIHblE, HO B GOfb-
HIeM KOJIHyecTBe.

2.152, KpolllHEle BeHTHJSATOPH YCTaHABJHMBAIOTCS, KaK NpPaBUJAC, Ha
CleLHaJbHEle IJIOWALKH, ONHpalolinecs Ha BepXHHe MOSica CTPYKTYpHI,
KOTOpPBle PACCYHTHIBAIOTCA Ha AMHAMHYECKHE ¥ CTATHYECKHe HArpPY3KH,
Pasmerenne 1 KpenJeHHe OMOPHBIX MJIOWAJ0K HEOGXOAHMO NMPOH3BOAHTD
€ TakuM pacyeTOM, YTOOBl cxemMa paGOTH KOHCTPYKLHH B 1l€JOM OCTa-
Jlacb HeH3MeHHOH, PekoMeHJyemble MecTa pa3MelLleHHS BEHTHJSTOPOB,
a Takxe Y3JE KPENNeHHs NPHBOAATCA Ha puc. 2.23,

2.153. Y3n0Bble COEAHHEHHsS KAk TIPY HaJIMYHH KPHIOHBIX BeHTHJs-
TOPOB, TaK H IJs 3AaHUE C pacuyeTHOH ceficMuunocTeio 8 u 9 GaJsios
JO/DKHBEL HMETb CNelHaJbHble MEeDONPHATHSA, NPEeNsATCTBYIOUIHE CaMOOT-
KPY4YHBAHHIO raekK.

[MOABOP CEYEHHH 2JIEMEHTOB CTPYKTYP

PacueT Ha NPOUHOCTL H YCTOHUIHBOCTD

2.154. OnpeneneHde ycHAMA B OTAEJbHBIX 3JIEMEHTAX CTPYKTYPHBIX
KOHCTPYKHUfi C/eflyeT NPOM3BOAUTL M3 MX Pacyera Ha COuETAHHs Harpy-
30K M BO3jelicTBUii B coorBercTBHH ¢ riaBoft CHuII 1I-6-74 ¢ yuetom
BO3MOXHOI'O HEDABHOMEDHOTO paclpeAe/eHHss Harpysok M0 MJowmaiH
MOKPHITHA.

[Ipu onpefefieHuu Harpy3oKk Ha CTPYKTYPHHE IJHTH, NPHMHKAI0-
ImHe X CTeHaM H TEeMIepayTPHBHIM IUBaM Ha CIIapPeHHBIX KOJIOHHAX, CleAy-
€T YYHTHIBATb HATPY3KY Ha KOHCOJM HJH KOHCOJBHLIA BHJIET HACTHAa, a
TAKXe HArPySKy OT CHEroBhHIX MeIIKOB y NapaneToB B COOTBETCTBUH
¢ raasoit CHull 11-6-74.

ITpu nporoHHoM H GeCNPOrOHHOM pelIeHHH HarpysKy € KpOBJH, ne-
pelaBaeMyl0 B Y3JH CTPYKTYPHOH IUIHTHL HJIH HEOCPEACTBEHHO Ha IO-
sica, PEKOMEHAYETCS HOJCYHTHIBATL IO COOTBETCTBYIOIIEH Irpy3oBoil
WIOWalKe, ¢ Y4eTOM Hepa3pesHOCTH HACTHAA M BO3MOXKHOH Hepaspes-
HOCTH NMpPOTOHOB,

IIpu BHEy3/I0BOM IPHJIOMKEHHH BHEIIHHX COCPeJOTOYEHHLIX Harpy-
30K, B TOM H4HCJE ONOPHBHIX peakuHui, HeOOXOJUMO YYHTHIBATb HaJHUHE
H3THOAOUIUX MOMEHTOB,

2.155. Pacuer 3/eMeHTOB CTPYKTYPHBIX KOHCTPYKLHiA HO NPOYHOCTH
¥ YCTOMYHBOCTH NPOH3BOAMTCS B COOTBETCTBHH C yKa3aHHsiMH pasf.
raass CHull 11-23-81 «Cranbueie Komcrpyknun», Ilpu stom B 30mHe OC-
JabneHUs PacTAHYTHIX cTepxHefl OTBePCTHAMM mMOj GOATH JonycKaeTcs
pasBUTHE I1aCTHHECKHX JdedopMaruii.

2.156. Pacyer 60/1TOB HOPMAJLHOH TOYHOCTH, paboTAIOLIMX B Y3J0-
BHIX CONPSDKEHMAX CTPYKTYP HAa Cpe3 H CMATHE, NMPOM3BOAMTCA B COOT-
BeTCTBHH C yKasaHuaMu pa3f. 11 rmaset CHull 11-23-81, nx pasMemenne
caedyer NPOU3BOAHTE B COOTBETCTBHH ¢ Tabi. 39 rmapet CHull 11-23-81.

2.157. Hecymias crnoco6HOCTp BBICOKOTMPOYHHIX GOJATOB B CHCTeMe
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«MApxU» — «Kucaoponcks, paboTaiomux B y3JOBLIX COEAUHEHHAX HA
LIEHTpaJIbHOE paCTsKEHHe, OmpejesieTcss B 3aBHCHMOCTH OT MeXaHHde-
CKHX CBOHCTB GOJTOB NOCAe HX TepMuyecKoit o6paGotku mno dopmyJe

P = vy Rpp, Apn, (2.2)

re Rpn — pacueTHOE CONPOTHBJIECHHE PACTSIKEHHIO BLICOKONMPOYHEIX 60J-
TOB, IPHHHMAeMOE PaBHHIM

Rbh=097Ran7 (2'3)

rie Rpun — HaHMeHblllee BpeMeHHOE CONpPOTHBJEHHe O60JITa Pa3pHIBY,
npuuuMaemoe no ra6a. 61 CHull II-23-81; 4,=0,8 aasn Goaros ¢ no-
nepeudbM oTsepcTHeM (puc, 2.24,a); vo=0,9 masa OoATOB € OQHOCTO-
POHHeji NpOJOJLHOIl BHTOYKOH HA TOJUMHY pPe3bObl; NMPH OTCYTCTBHH
NMOMePeYHOro OTBEPCTHS H NPOAOJBHOH BBITOYKH NOHHMKAIOWHH Koa(dH-
IHeHT He BBOXHTCS (puc. 2.24,6); Apn — miomanp cevenHst 6oJTa HeT-
TO, onpejelsieMasi NPH HAJHYUH ocjabJjenns pesp6ofr mo Taba. 62
CHulIl 11-23-81, a npu Hajuuud ocnabjeHus OTBEPCTHEM NOJ MITHPT
AMaMeTpoM 4 MM — IJIOIAAL cedeHus Goara HeTTo Apno— no Taba. 2.

TaGauna 2

d, Mm 20 l 22 I 24 27 30 36 42 48

2

Apno, OM? 9,34 l 2,92 ‘ 3,56 | 4,64 | 5,86 | 8,73 12,17l 16,17

2,158, Jlnamerp ONOpHOH HMOBEPXHOCTH TrOJIOBKH 6ojTa 1o THOy I
H 2 onpepeasercst U3 YCJAOBHsI CMsITHS MaTepHaja LHJHHADHYECKOro
BKJIAJBIIA HJIH KOHYC-BCTABKM IIOJ TOJIOBKOW GOJTa CHJIOH, paBHOH He-
cymeit croco6HOCTH Goara.

2.159. InyGuHa 3aBHHUBBAaHUA BHICOKONPOYHOro fosaTa B Y3/10BOft
sJjeMeHT (pHc. 2.24) ompejensercs: N0 Hecyulel CNOCOGHOCTH pe3nObl MO
dopmye

P
h=m+ 2s, (2.4)

rae Rp=0,87 — KO3 pPHIHECHT TONHOTHL METPHYSCKOH pesblnl; Rm=
=5s/d — xosdduurenT, YUUTHBAOmHKE HEPABHOMEPHOCTh pacnpejene-
HHS HarpyskKu 10 BHTKAM pe3bOM; Tyg — PACUCTHOR CONPOTHBJCHHE
pesn6n, paBroe 0,65Run (Run — BpeMeHHOe CONDPOTHBJEHHE DasPHBY
Marepuajia y3JOBOrO 3JIEMEHTa; § — IIar Pe3bOH, CM).

2.160. DjleMeHTH Y3JIOBHIX COeJHHEHHH, paboTaiolllHe Ha cXaTHe B
cucreMe «MApxH» — «KHCNIOBOJACK», PacCYHTHBAIOTCA 110 THNY COEJH-
HeHHA C (ppe3epoOBAHHLIMH TOPLAMHM cOrjacHo ykasauwusm n. 11.15 raa-
Ba CHull 11-23-81. Ilpu a3tom Hecyuyio CmocoGHOCThL LIECTHIPAHHON
cneusryaku (puc. 2.25) chepyer mPHHHMaTh MHHHMaJIbHOM M3 JBYX yc-
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ROBHH: CXKatusa no Topuy [—I; cMATHA MaTepuana BKAAABINE HIH
KOHYC-BCTaRKM 1o Topuy 2—2.

2.161, dauua cneuBTYJAKH L., 3ajaerc N0 KOHCTPYKTHBHEIM COOG-
paxenusam He medee 0,6d:, rae di— napyxHublit Auamerp TpyGuaToro
CTEpPIKHA, B KOTOPOM OHa IPHMeHseTcH,

2.162. Onpeseneive pacyeTHOH TOJLAHM LHJAHHAPHYECKOrO BKJA-
Abla chefyeT MPOM3BOAHTbL KaK KPYIJOil NNAaCTHHH, LIapHHPHO-ONEPTOMN

a
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Puc. 2.24, BapuaHThI BHICOKONPOYHKX GONTOB, NMPHMEHACMBIX B KOHCTPYRKRAAX
cucTeMbl aMApxHr» — «Kncnosogck»
a~ThHn 1 co cneupryiako#t u mwmrudroM; 6 — tHm 2 ¢ AByMs rafikamu; / — 6oar,
ocnaGieHHbI oTBepcTHeMm nox wrudr; 2 — Gonar Gea ocnaGiaeHHs; J — UHIHHIAPH-
YecKHR BKRAABIW; 4 — COCUBTYAKA; 5 — HeloOABHKHAR rafika; 6 — NOXBUMIKHaR rafl-
Ka; 7 — wrudT

1—-1
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Puc. 2.25. K pacyeTy BTYARH
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no nepumerpy Ha TPyGy, ¢ KPYIVIBIM LEHTPAJLHO CHMMETPHYHLIM OTBEp-
CTHEM, 3arpy’XeHHOH paBHOMEpHO pacnpeje/IeHHOH MO KOJbUy Harpys-
Koit [16].

Mpu TomuuHe Tpy6Ge Gonee 0,5 cM pacueTHas TOJIIAHA HHJHHA-
PHUECKOTO BK/AAHINA, NOJYYEHHAs N[O CNPABOYHHKY, MOXKeT OHITh MNO-
HHUXeHa KoappunHenToM 0,8, yUHTHIBAIOWHM BAMSHHE ONOPHOTO 3alUEM-
JIeHHS.

2.163. CTpyKTypHHE IVIHTH NPH Hau6oJiee 4acTO BCTPeyalOLIHXCHA B
NpaKTHKE OTHOLIEHHSX BBHICOTH K MpoJieTy Yjs—!/s2 06aanaioT nOBHILIEH-
HOJi JKECTKOCTHIO M He HYXKAAOTCS B mpoBepke obmeil ycroliumsocty,

2.164. Ilpy HenocpeACTBEHHON YKJajKe KPOBJH NO BEPXHHM NOsA-
caM CTPYKTYPHQH IVIHTH YCTOHYHBOCTb HOCJEAHHX B BePTHKAJBLHOMN
mIoCKocTH onpeaenserca no raase CHuIT 11-23-81 Kaxk aas ajleMeHTOB,
NOJABEPKEHHKX JLeHCTBHIO OCEBOH CHJIBI C HSTHOOM; NPM HEPas3pesHBIX
JJIMHHOPA3MEPHHIX NOscax H3rubalolmpii MOMEHT OfNpejelsercs M3 pac-
gera MHoOronpoJieTHoli mepaspesnoit Ganku. Korzna xposieii ssasercs
CTaJbHOA NMPOGUIHPOBAHHEIA HACTHJ, COEXHHEHHEI C NMOSCOM B KaAoH
BOJIHE, NIPOBEpPKa YCTOHYKHBOCTH NOACA M3 IJIOCKOCTH He Tpeldyercs.

2,165. PacuetHas AJMHA CTepXKHefi M3 TPYO, OLHHOUHHIX H MapHLIX
YIoJIKOB, 0GbeIHHEHHHX B TAaBPOBOe HJH KPECTOBOE CeyeHHe, OnpeAess-
erca no Ta6a. 17 rmasm CHull 1I-23-81. Ilpr 3toM [— paccrosiHne
MeXJAy y3JaMH, 3aKpelJIeHHBIMH OT CMELIeHHs B JABYX INIOCKOCTSX 3Je-
MEHTaMH KOHCTPYKUMH (pacKOCaMH, NPOroHamy, pacnopkaMu HJM Npoyu-
MH CBS3AMH).

2.166. B CTPYKTYPHHIX KOHCTPYKIMAX H3 TPY6, KOrAa CTEPXHH HMe~
10T CIVIIOLICHHble KOHUH, HEOGXOXHMO MPOH3BOAMTL INPOBEPKY MeCTHOM
YCTOAYHBOCTH CTEHKH B NePeXOfHOA yacTH TPyOH mo ¢opmyJe

N

—RSRy Ye- (2.5)

3HaueHH® @ TPH PEKOMEHJOBAHHBIX OTHOUICHHAX yrila TEepeXORHOMN
yacty Tpy6ul '/4—/¢ npuponsTca B Taba. 3.

TaGauua 3

d,/t|2o 25|30‘35l40’45

@ 1 0,95

0,89 ‘ 0,81

0,72 ‘ 0,6

NMpumeuvwanne d;— puamerp TpyOH; {— TOMLMHA TPYOHL

2.167. IlpenenpHble TIHGKOCTH CXKAaTHX H pPacTAHYTHX 3/€MEHTOB
CTPYKTYP NPH CTaTHYECKHX M AHHAMHYECKHX HAarpyskax NPHHHMAIOTCH
corsiacHo nn, 6.15 u 6.16 raaset CHall 11-23-81.
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Pacuer no aepopmaunam

2.168. TIpu onpegmenenun nporu6a CTPYKTYPHOR IJIMTH IKECTKOCTR
crepxHell Ha AeficTBHE NPOJOJBHHIX CHJI ONpPEAENSIOTCH B COOTBETCTBHH
¢ ykasaHusiMH nnl, 4.12—4.14 Hacrosmux PekoMeHRauui.

2.169. B cTpyKTypHHIX KOHCTPYKLHAX, 3JEMEHTH KOTOPHX COWIEeHS-
1oTcA Ha OOATAX HOPMAJLHOK TOMHOCTH, CHACAYeT Y4YHTHBATH NOJATAU-
BOCTb OOJITOBBIX CONpPSIKEHHH, YTO MPHBOAUT K yBeJHUEHHIO nporuba KoH-
cTpykuud, B aToM cayuae oOwuit nporu6, nosyyeHHbH AJNA CHCTEMH C
HEMOABHXHHIMH COEJHHEHHSIMH, PEeKOMEHAYyeTcss YBeJIHYMBaTb Ha Ko03d-
¢uument 1,2,

2.170. HonyckaeMble nNpPOruGel CTPYKTYPHOHR IUIMTHI M OTHEJBHBIX
3JIeMEHTOB NpPHHHMAaOTCst cordacHo m, 13.1 raasn CHull 11-23-81.
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1. Karalor /jerkux HecylMX M OTparkAalollHX MeTaJIMYECKHX KOHCTPYK-
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B ku: CTpouTenbHas MexaHHKa, pacyeT M KOHCTPYHPOBaHHE COOpYiKe-
nuit. C6. tpynos MApxH, pum, 1. — M, 1969.

9. Jly6o JI. H., Muponkos B, A. TlauTthl perynspHoft NpocTpaHCTBEHHOH
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10. Dupenke B. H, PexoMenpanuu no npoeKTHPOBAHHIO CTANLHBIX peluer-
YaTHX MPOCTPAaHCTBEHHHIX TPYOuUaThIX KOHCTPYKUHHA ¢ Y3JIOBEIMH coe-
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TeJIbHBle KOHCTpyKuuH, CrponrenbHas ¢usnkas, HIHHHUC Tocerpos
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TYPHBEIe NMOKPHITHA. — DHEpreTHYecKoe CTPOHTENLCTBO, 1977, Ne 1.

12. daiénmenko B. K., Cumonos B, H. u ap. CTPOHTENBLCTBO MPOMEILI-
JIEHHOTO 3JaHH#A C NMPOCTPAHCTBEHHON CTep)XHeBOf KOHCTpyKLueft mo-
KpuTHs. — IIpoMbilunensoe crpouTteascTso, 1970, No 11,

13. Tpopumor B. H., Yepnor 10, A, CTPYKTYpPH H3 NPOKATHHX Mpodu-
Nefl AJst OAHOITAXKHBIX MPOM3BOACTBEHHbIX 3Aanuf, Ped. ¢6. LUBHTHU
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cTBay, BuiO, 4, 1976,

14. Tpopumos B. U., Mxpuany 10, C,, Tperpakosa 3. B. u ap. CTpyk-
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crpourenbereo, 1974, Ne 8.

156. Acrpunu I. 5., Yepnos I0, A, KoHCTPyKTHBHEe pelleHHs CTPYKTYp-
HBIX NOKpHITH H3 mpoKaTHHX mpoduaer, Ped, ¢6. «CrponTesnbHoe
IIpOEKTHPOBAHHE NPOMBILIEHHBIX npexnpuatuii», JUHHC Tocctpos
(gCCP, suim. 10, 1976.

16. NMpocrpancreeHnble KoHcTpyKuHK B KpacHospckom Kpae. MexBy30B-
ckuit c6opHuK, BhiI, 1X, 1976,

17. OnbiT NPOEKTHPOBAHMSA M CTPOHTENLCTBA SAAHMA W COOpYXeuni# ¢
I}\P}HMles;?(;meM NPOCTPAHCTBEHHbIX KOHCTPyKLHil, [ocrpaxaaHcTpoii. —

18. ®aii6nmenxo B, K., lonoe A. A., Crpynkun H. II. DddekTusnocts
NpUMeHeHHss CKJAAJHOH  MEePEeKPecTHO-PeGPHCTOH  KOHCTPYKUHH. —
B ¢6.: CrpouTe/ibHasi MeXaHHKa, pacieT H KOHCTPYHPOBAHHE COOpYy:iKe-
Huft, soin, 2, MApxH. — M., 1970.

3. CIIOCOBbI IMPUBJAMKEHHOFO PACYETA

LIEJIb, 3ADAUH U OCHOBHBIE IIPEAITOCBIJIKH
[MPUBJM)XEHHOTO PACUYETA

3.1, ITprGanxeHHble MeTOALI pacueTa pPeKOMEHAYeTCS HCIOJb30BaTh
HAa CTafiu¥ BADHAHTHOIO NPOEKTHPOBAHUSH, a TaKiKe NPH ONpeleseHHH
BHYTPEHHHX YCHJHit, HeOGXOAHMBIX JJIf NpPOBEJleHHs pacueroB Ha cefi-
cMHYeCKHe H BHOPaLHOHHLIE BO3AEHCTBHS,

Ha ocHoBe npuOJHMKEHHBIX pacyeTOB NPEACTABJASETCS BO3MOM(HBIM
TaKXe OUEHHBATb YCTOHYHBOCTH 3JEMEHTOB CTPYKTYPH H BJHMAHHA Ha
paGoTy CHCTeMLI psja HEeCOBepPINEHCTB KOHCTDPYKUHH, HanpHMep, PacleHT-
POBKH y3J0B, HX NogaTauBocTs H np, C npuBJeyeHHeM NPHOIHIKEHHBIX
METOJOB TaKyKe INPEACTABJSETCH BO3SMOXHBIM OTHOCHTEJNBPHO IPOCTO
BCKDHITh AONOJHHTE/]bHBIE pPe3epBhl HecylueH CNOCOOHOCTH NpH Pa3BHTHH
NJIaCTHYECKHX Jedopmannii,

3.2, BBHAY uacToro ujeHeHHs CTPYKTYPHOR IUVIMTHL Ha COCTaBHbLIe
OAHOTHNHHE fAyefiky B NPUOMMIKEHHBIX pacyeTax AUCKPETHYIO CTPYKTYpPY
peKOMeHAYeTCs 3aMeHATh OAHOPOJHOA pacyeTHOH Mojeibio B obuieM
cyyae OPTOTPONHOM IVIAZCTHHKOR C yNpyrMMH XapaKTepUCTHKaMH # rpa-
HHYHEIMH YC/IOBHSIMH, COOTBETCTBYIOLIUMH AEHCTBHTENbHOH KOHCTPYKIMH,
TlnactdHa OGHIYHO CUHTAETCH TOHKOH (He YUHTHIBAIOTCH CABHTH B Bep-
THKQJbHBIX DIJIOCKOCTAX H HANPAXEHHA O, NPHHHMAIOTCA PABHEIMH HYy-
ai0). Ee HanpsiKeHHOe COCTOSIHHE ONMHCHIBAETCS H3BECTHHIM JH(depen-
LHAJIbHBIM yPaBHEHHEM

tw rw 0w
Dy a—x;+2ny Erar +D, Ea =q(x, 9}, 3.1
rae Diy=DxVzy+2 Dyp. 3nech Dz u Dy, Vey H Vyx — LUIHHAPHYECKHE
JKeCTKOCTH Ha u3rub u koadduuventh [lyaccona B HanpasJeHHAX IJiaB-
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5 Puc, 3.1. OGbeMHasm 9KBHBA-

a) AL JIeHTHOCTh cHcremMbl  «Kpme-
o) 007 TANA® H 9JeMEHTAPHOro na-
AR = ¥ paanenenunera Moaenu
AN - 7/ = a — npu KBaZpaTHHIX Avefikax
ALY el IR W 7294 & NOSICHEIX CETOK; 6 — npH paB-
V7, B = N7 HOCTOPOHHUX TPEeYrONbHEIX
N ] drx = figefikax NOSICHBIX CETOK
/] =
N | Yy
dx=3% o
Vy e AR 2% Puc. 3.2. Hepexox ot ycuauit
\ 3 3 )g B MOJEAM K Y3JOBHIM Harpys-
\ 7 L 3 ! ! KaM Ha «<Kpucraaa»
o
/AL E ® a — NpH KBaAPATHBIX syelkax
MOACHBIX CeTOK; 6 — MpH paB-

b HOCTOPOHHHX TPEYTOAbLHBIX
AYellKax MOSICHBIX CETOK

a) My
Ly
—
MX:A Hxy
Y
dx
+Hy y\
’j"r_"-ﬂry ;':';9 .
HX FX\ y _.ZZLX/Z
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Hy F& vV, %
Hyd <A Fyyz
Wy ¥y TG,
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HBIX OCeil yHpYrof CHMMETPHH CTPYKTYPH X M Y; Dip — JKeCTKOCTb Ha
KpyueHHe.

Ilpy D.y==0—yacTHEIf cJAyYad OPTOTPONHH, COOTBETCTBYIOLIHH
CTPYKTypaM, He BOCHpHHHMaOIHM KpyueHHe, Eciu Diy=Dx=Dy, Mo-
Jesb CTAaHOBHTCS H30TPOMHOM.

3.3. Ynpyrse XapakTepHCTHKH pacueTHOH MOJeNH — JKeCTKOCTH
nJacTHHKH Ha H3ru6 M KpyueHHe H KospduumeHTH Ilyaccona pexomeH-
JAyeTcs ONpeledATh NYTeM aHa/H3a YIPYTHX CBOMCTB COCTaBJSAIOLIEro
CTPYKTYPY NOBTOPSIOIIErocs 3JeMEHTa — «KPHCTa/NIa» H DPacnpocTpaHe-
HHeM HX Ha pacueTHylo Mojeib B uesoM [l]. O6beMy CTPYKTypHI, 3a-
HHMaeMOMY KDHCTaJJIOM B MOJEJNH, COOTBETCTBYET sJieMeHTapHbIH napas-
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JiesienHne] BHCOTOR h W pasmepamu B maaHe dx u dy (puc. 3.1). ITony-
YeHHbple YCHJH{ NPHKJ/IAABIBAIOT K TPAaHAM NapaJneJenunena H npu 06-
paTHOM Tepexode K CTPYKType KOHUEHTPHDYIOT B y3nax KpHCTaJJa, npH-
HUMaeMblX UiapHUpPHBIME (pHc. 3.2). PaccyuTelBas KpHCTana Ha 3TH Ha-
IPY3KH, HAXOJHM YCHJHA B CTEDIKHSAX.

3.4. EXHHBIM TpPHHIHIOM, HAa KOTOPOM OCHOBaHH BCe HMeIOILHECH
€noco6sl MOCTPOEHUS CIVIOMIHHBIX MOJeNell CTePHHEBHIX CHCTEM, a TAKKe
CTEpXHEBHIX Moleniedl CIJIOUIHEIX TeJ, SABAAETCSA 3HEpPreTHYeCKass sKBHBa-
JIEeHTHOCTb, B paccmartpHBaeMoM cliyyae 3TOT NPHHIMI BHIpaXKaeTcsi B
TOM, YTO MpPH PaBHHX AedOpPMANHAX CTEPXKHEBOTO KPHCTaaJa H 3JeMeH-
TapHOTO NapaJjuiejienHnefia MOMEHTH YCPeAHEHHHIX HANpSKeHHA HarH6a
H CABHMra B CeTKax KpHCTalJa M MOMEHTH COOTBETCTBYIOLIMX HampsKe-
HHfi B CTIONMIHOM MOJEJH IOJKHE OblTh OJHHAKOBBLIMH. BHyTpeHHnASA sHep-
FUsl CTEPXKHEBON CTPYKTYPH M PacUeTHOH MOJENH KOJHYECTBEHHO DaBHA.

3.5, Ilna ompeneJeHHs YNPYrHX XapakTepHCTHK DacyueTHOH MOJeNH
MOXKHO NPHMeHHTb MeTOJl MepeMellleHRs] H MeToJ cui. YAoGHO# ABasercs
TaKXe MaTpuuHasg GopMa OIpejeseHUs YNPYIHX XaPaKTepHCTHK,

Ilpn onpenenennH YNpyrHx XapaKTepHCTHK [JIOCKHX CTPYKTYPHBIX
IJIKT METOJAaMH CHJ H nepeMemeHHﬁ JAOJIKHDI GEITh NpHMeHeHH 3aBHCH-
MOCTH, OTHOCSIIHECS! K TUIOCKOMY HanpsAyXeHHOMY COCTOSIHHIO TeOpHH
yIopyroctd, OTH MeTOAb MOryT OHTb NPHMEHEHB KaK JAJsA NPSMOro oil-
pedeNeHHA HM3rHOHBIX M KDYTHJIBHBIX 2KeCTKOcTel H K03 (dHIHEHTOB
ITyaccona CTPYKTYpH H3 aHAJIH3a YNPYrHX CBOHCTB KPHCTajxa, TaKk H
NSl ONpefeneHHs YNPYrHX XapaKTeDHCTHK OTHAEJBHEIX ee CJIO€B (CeTOK
W HaKJIOHHBIX PaCKOCOB) C NOCJIEAYIOMIHM NEepPexozoM K DPacyeTHO# Mo-
Aesid B BHAE NJIACTHHKH, Y'-IPITbIBalOLU.eﬁ CABHTH B BEPTHKAJIBHHIX MJOCKO-
CTHX.

MaTtpuunans ¢dopma MeToja NepeMelieHHH MOXeT OHITh NpHMeHeHa
JJisl oNpelie/IeHH YNPYIHX CBOHCTB NOACHBIX CETOK, KaXKAas H3 KOTOPHIX
paccMaTpHBaeTcs KakK YAaCTHHIK cJyuait GecKOHeuHo# CTepIKHEBOH CcHCTe-
MBI C PAacNOJIOJKEHHeM BCeX CTepxHell B OAHOH mockocTH. PacuetHas
MoJeJib CTPYKTYPHl B ILI€JIOM CTPOHTC NepexojoM OT CETOK K 3aMeHsie-
MO} INVIacTHHe,

POPMVJIBI VIIPYTHX XAPAKTEPHCTHK
ITPH ANTNPOKCHUMALIMM CTEPKHEBOH CHCTEMDbI
OPTOTPOITHON IIJIACTHHOH

3.6. B Taba. 4 npusossTca (HOpPMYJaH YNpPYrUX XapaKTepPHCTHK
CTPYKTYp C LIADHHPHBIMH Y3JaMH, HCIOJb3YeMble NPH Mepexofe K pace
yeTHOH Mojenu. Ias cucTeM c ceTKaMH OAMHAKOBOIO CTPOEHHSI ycTaHa-
BJIMBAETCSE 3aBHCHMOCTb 2KECTKOCTH Ha M3ru6 D u kpydenne Dyp OT reo-
METpPHUECKHX NapaMeTpoB m (OTHOLIEHHe IVIOUIAAH CeYeHHA MOSICOB H
puaroHaneit), n (OTHOWEHHEe IVIOWLAAK CEYEHHS BEDXHHX H HHIKHHMX NO-
sICOB) M O, (YroJ HaKJOHA PACKOCOB).

JAns CTPYKTYp ¢ HeOAMHAKOBHIM CTPOEHHEM MORMCHHIX ceTok hopmy-
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Jlbl nmepeXofa K pacyeTHOH MOJeNH YYHTHIBAIOT TAKXe H paboOTy packKo-
COB, T. . UX JeCTKOCTHhle XapaKTepPHCTHKH.

3.7. B 1a6n. 5 npusonaTca (opMmynr o6paTHoro nepexoia oT pac-
YeTHOH MOXeNH K MPOLOJbHEIM YCHIHSM B CTEpPIKHAX CTPYKTYPHL

ITpu Hanuyuk BCHOMOraTe/dbHLIX MATepHasoB, COCTaBJEHHBIX AJA
MJAacTHAOK [2], cTaTHuYecKHH PacyeT CTPYKTYp Jierko OCYUIECTBJASETCS
no ¢opmysnam taba. 4 u 5.

3.8. B psane cayuaeB He/secooOpa3Ho He mpHGerats K anmpokKcHMa-
HHH CTepPXKHeBOH CHCTEMB! OPTOTPOMHOH MAMTON, a NMPOM3BOAHTL Hero-
CPeAcTBeHHOe uHTerpHpoBaHHe (3.1), KoTopoe YAOOHO OCYIECTBAATDH
METOLOM KOHEUHBIX pasHocTeit (MerojoM cerok) [3, 4]. Jast cTpyKTyp-
HHIX TJIHT C OPTOrOHAaJNbHON CETKOH IOSICOB M pasMepaMH KBajpAaTHOH
aueiiku a)Xa (puc. 3.3,a) ypaBHenue (3.1) B KOHeuHo-pa3HocTHOH ¢op-
Me RJf (-TOf TOYKH 3aNHKIIETCA B BHAE

4(3428) w—4 (148) (W +wp+ @y +wp) +

+2¢ (wg 4w, + 1w, + wp) +w; +w, +ws +w, = gqa*/D, (3.2)

TAe § — paBHOMePHO pacnpefie/ieHHas HArpysKa;
2D,
E=v D -

Dyy u D — npunnmMatoTes no Tada. 4.

OGo3navenust GYKBeHHBIX HHIEKCOB NPUBOASITCS Ha puc. 3.3, 0.

Haru6aoiye MOMEHTH W TONepPeyHEle CHJH OnpeAensoTces no ¢op-
MyJiaM:

Fw Pw D
W=D (S5 +v == G Lo 2wt w) b (2 im)].
*w 2w D
M;=—D (_aZi v —W‘)=— 2 [(Wn—2 w; 4 wy,) v (wp—2 wi4+w) ).
ll) y
v
q n r 8)
g n [
s K i {4 t x \\(z N;,//
K L1 L
0 m_ i \,
N NN,
9 / N
u — 2
0 m J
a

Puc. 3.3, K onpeaeneBnio ycwaH# B CTPYKTYDHOI niauTe ¢ OPTOrowansHoOfl cet-
Kofi nosicop MeTOAOM KOHEIHHX pasHocTef}

a — 0603HaYeHHsT Y3/0B MOACHOR CeTKH; 6 — OGOSHAYEHHS YCHAHA B PACKOCAX OJ-
Hoft nosichoft sueftkn
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8

TaGaunma 4

TH CTPYKTYDHI

C OJHHAKOBBLIM CTPOCHHEM NOACHBIX CETOK

1 2 3

Yopyrae XapakTepHCTHKH l X l ¥
Y

LfuauuApHYeCKad XEeCTKOCTE Ha 1 1 1
H3THO 2(1—v) (14n ou+nm 2V2(1
D=EA_ biglak, ) 21+ o
JKecTKOCTh Ha KpyueHUe 1 0 1
Dyp=EA, btg*aK, omy 2 (1 + n) 2V2(1+n)
Koabdunuenr Ilyaccona v -———-—l—_ 0 1
14+mV2
IMapamerp  muddepeHuHanbLHOro 3w 0 3
ypaBHeHHA &
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IIpodoascenue taba. 4

Tuo CTPYKTYDHI
C DasJHYHHIM CTDOGHHeM BepXHell H HHXHefl NOSCHEIX CETOX
4 | 5 | 6 I 7
l * x
¥npyrae XapaxTePHCTHKH N
¥
0
8] i (
[MaauappudecKas KeCTKOCTh Ha o vy 1 1 1
H3re6 _— _— _—_
D=EA, btg?a K, 4(1+n) 2(n+vym V2 2(n’ + V2 V3idns1)
JKecTKOoCTh Ha KDYyYeHHe 1 1 1 2
Dyp=EA, btg?aK, 4 V3 (14n) 8VZo 8 V3 33 V3in+v)
(1+vy) (n+vgmg V') 2@2n+3)
1 — S s s —_—
Kos¢odunuenr ITyaccona v /s V 1 TTREav, 1 XCTESY)
o 56 | n+vsms~/'§+ n V2 1 4V 3n+1)
apaMerp  nubdepeHIHANLHOTO —_—5 8 4w —_
ypaBHeHHS 2V2my 2V 2y 3 (3V3n 4 )
A A A A A 1 A 2A
Mpumenague m=-—"2 = T e M, pp o TS, g1 ___-dgs;vs='_“__';¢=1+-——dgs ; ¢‘=1+-—-m: ,
Aggs  Adgi Ami Adgs A 14+m,V2 A cos®a Ajcosta

rae A, s Ap; —UIOMAAR ceverHRE NOACOB B BepxHell B mEXHefl cetkax;. Adgs: Aggi ~mnomanm ceveEuft Amaronaneft B BepXHeR W
EEXHe#l cerkaX, Ay — NJOMaAb CeYeHHS DacKOCOB; & — Yrof HAaKJOHa PAacKOCOB K TOPH3OHTANLHOR MNJIOCKOCTH. B nepeoit B BTOpOi

CrpoKax RaHH 3HageHHd Ko>D(PHIHEEHRTOB COOTBETCTBEHHO Ki & K; mns crpyxryp 1—7.
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Ta6auuma 5

THO CTDYKTYpPEE

C OJHHAKOBHIM CTDOCHHEM NOACHBIX CETOK

1 2 3 4
X 3’/4\}".\9
N RVA A 2 3
a/1eMeHTH e '/&, 3JeMeHThl g . {10
QNS =
= Y IR ~\ /A
3 8 ¢
=
Ve V2 (My—vM,) M, V2 V2 (M + Hyy) Ve 3 My —M,
= (1+v) tga tg a ig a 1= 2iga
Syl _YEO—vM) | MVE | VERWL—Hy L Myt VS
g |7* ‘ (1+v) tga tg a tga ? s tg o
»
4
S| | Mt M)v—(4v) Hy, . My—Hy V3
217 T (I4v) tga N - A B tga
m
Nee—N (My+My)v4-(14-v)H,y
1= (1+v) tga - - — -
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ITpodoasicenue taba. 5

Tun cTpykTyph!

C OOHHAKOBBLIM CTPOeHHEM MNOACHMX CeTOK

2 3 4
1 X { %,/ \’YP
Nl AN 2 LN
~ s Z J
37eMeHTBI S ;Qy 3JeMeHTHI 7| Xg }10
¥ NN TN Yy 1 /5
® A W 2 \[/
ZAVAEY
,5 vz
>
N N (Qx - Qy) b N N Qy b
1z e 2sin a - LA T sina
S N (Q,+Qy) b Q.5 N N (Q: ¥V 3—Q,) b
8 8 2sin o o T VZsina g 2sin a
g
Qx
;M
N (Q:+Qy) b Qe b Ve N RV 3+Q,) b
1 2sin a _ V2sina e 2 sin @
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é6

Mpodosxcenue Taba. 5

THO CTPYKTYDH

C PasAHYHEM CTPOEHHEM BepxHell W HHXHeR MOSCHBIX CeTOK

Mpumewanua: 1. Oas ctpykryp 3 u 6 yuTeHo mpHCYyllee HM cOOTHOWEHHe Mx=

=My.
2. Jlaig CTPYKTYpH 7 NPH 3alHCH 3HAKOB B BHAE «-» HUXHee 3HaYeHHe NPHHHMAaeTrcH

5 6 7
=X
Maeﬁ:.u 2 b‘ “’;\. .,Zﬁﬁ;l 8JEeMeRTh
= ZIN
3 y N3
&
N _ Ve (My—vs My) _ _ N "V"?’—EMx"i“My“"
! (1+v) tga 1 —2V3 Hy)litga
v V2 (My—vs M) N —1/’3‘13 M, + My, +
(" — (I+wv)tga — - 2 +2V3 Hy)/stga
El L |t myv—2 0w Ay M, — Hy VIM,
o M (0T, e Vs | =0 N g a
§ N (Mg + My) vs+2 (14v5) Hj? M.+ Hy, 3M,—2M,
2 A (1+wvs) tga Ne | — tga Ny otga
@ N MY M, V72 M,—5M,—6 V3 H,,
5 tga Ny tg a N - 4tga
N M,V M, V7?2 My—5M,+6 V3 Hyy
8 O Ne g o Ne - iiga
N (Qx+Qy) b+4H.ty No— Neg = N be+(Mx-My) |/ 3
’ - 2sina 7 e e 2sina
N (Q:—Qy) 64+ 4Hy, Ne = N = N {4 (Q, V?—Qy) b— (M, —
e 10 2sina s s — M) V3 —6 Hyyl/4sina
<
8 —
5 (Q:+Q,) b—4H,, [+ Q V3 +Q) 6— (M, —
a. Nu : Ng= N3 =Ny Y .
M 2sin a —M,y) V'3 +6Hy)/4sina
N (Q:—Qy) b—4H,,
1 2sina

5. IlpaBuno 3HaxoB (mMOKa3aHH
NOJIOXKHTe/IbHEIE HanpaBJIeHus
ycHuui)

Ans Nis, Ny, Nis. %
3. Ilpu BHIBOZE HOPMYJ YCHAMS NDHHATH MOJOXKHTENAbHEIMH (CM. NPAaBHJIO 3HAKOB). ) 4 s
B caygae 06paTHOrO HalpaB/ieHdUs OHE NOACTABASIOTCA CO 3HAKOM MHHYC. Lyl M)
4. Ha scku3ax KpucTa/IoB BepXHisi CeTKa o003HaueHa WMOJMyKHDHOH JHHHeH, HHUXK- My S ———— ”}_ My
7 UL

HSIs — TOHKOH, PacKOCH — INTPHXTYHKTHPHOM.

y




Pw Dy,

Mixy='—2ny_m7=““—§aT [(wo+wr)“-(wq+wp)], (3.3)
3 (Pw | Pw D
Qe =D (Ga+E o) == gos 062 (0 —w) —w) +

+ & [(wo—wp) —2 (wp—w)) + (w;—w)]},

Jd [(Pw 0w D
sz=-—D‘£(5} '5';)="_'§;§“wu_2 (Wi —wp) — Wy +
+ & [(wp —wp) — 2 (W — wn) + (W —wy) 1} . (3.4)

3navenns GyHKUHHA NPOTHOOB IJIsl BHEKOHTYDHEIX TOYEK CEeTKH ofpe-
Je/ISIIOTC H3 FPaHHYHLIX YCJOBHH, 3aNHCAHHBIX IJS TOYeK, HAXOASIIHX-
¢ Ha KoHType. ['paHHuYHBle YCJNOBHS B KOHEYHO-Da3HOCTHOH ¢opMe iis
Pa3NHYHBIX CXeM ONHpaHHA MVIMTH NPHBeAeHH B Talbu, 6.

IIporu6u nosyyaeM Kak pellieHHe CHCTeMBl JIMHeHHBIX anreGpaHuecKHx
ypaBHeHu#t (3.2), sanHcaHHHIX AJiIS BCEX TOYEK CETKH, B TOM 4YHC]e H
KOHTYpHHIX, ITo u3BecTHHIM NporuGaM onpe/easioTCs NOrOHHble M3ruGa-
I0UlHe MOMEHTH H NonepeyHble CHJH C HMcnOJb3oBanueM dopmyn (3.3) n
(3.4). Ilepexoa OT NOrOHHBLIX MOMEHTOB M NOMNEPEYHHIX CHA K YCHJHSM B
MOsICaX H PackKocax MM PasJHYHBIX CHCTEM CTPYKTYPHBIX IUIMT OCYyLle-
cTBasieTcs 1o $opMynaM, npHBefeHHBIM B Tabu. 5.

B kauecTBe npHMepa pacCMOTPHM CTPYKTYPHYIO IJIUTY C OPTOrOHaJb-
HO! ceTKof mosicoB Ge3 AnaronaJeil.

B atoMm cayuae §=0; v=0; yron HakjaoHa packoca K NJOCKOCTH CETKH

ot. CeueHnsl BepXHETrO B HHIKHErO NOSACOB PaBHMI

n=Ams/Am = 1.
Hunuuapuyeckas XecTKoCTb
EAnsbtg?a  EApgB?
2 (14 Ams/Ame) 26
rle b — pnuMa naHenH mnosica; A — BHICOTA CTPYKTYpH; & ==45°

tgo=1; h=">b/y2.
Hsrn6aroliye MOMEHTHI:

D

Mtx=—‘;;' (W —2w; 4 wy);
D

sz=—‘;'; (Wn—2w; +wpg).

[TonepeuHble CHJBL:
D
Q= — Ty [ws —2 (W —w;) —w;];
D
Q=— 28 [We —2 (W — wg) —w,].
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S8

Tabnnwa 6

CxeMa onupaHus

Huddepennranbiag $opMa 3aNHCH IPARHYHRIX
yCaOBEE

Konegno-pasnoctHas dopma aasa togkm &

Y -7
g |n_r °
9|

(%Y
==
o~
o
Ch

w=0
2w 02w
Mx=—D( Py +w o )——=O
2w Pw
M —-D( S )_-:0
wapnupHoe Y 0y® ox?
W=
ow
= ox =0
ow -0
Pw Rw
Mx=-—D( Y + v 3 )=0
Rw 2w
My'-:_D( ayz +’V 52 ):—_0

.
st
0 m g ‘
| °’
| u
La a | a | a|
T T | ki
wp —w,
Pe=— 2a -
Wy — Wy
== 2a =0
D
My=——"o [(we—2w; +-w)) +

+v (Wp—2w; +wy)] =0

B w FRw D
Yanobas ongpa Qred. x =-—D[ Fyn +{2E&—v) axzay]=0 My=—»—;2— [(wp—2w; +wy) +
B w FBw — . —_
Gty =—D [0 +QE o5 | =0 + (=20 + )] =0
AJs yraoeo# ToukH w=0
2w Pw Dyy
Me= =D (Go Y G ) =0 | Mals == Lo~y =0
Touka 02 o2 D
onupanust My=—D( a;’ +wv a: )= Q,ed,x=~—?ag {lws —2 (wp —wy) —w] +
fnuma ¢ xonconsmu Pw P + (28—v) [(wo—wp) —2 (wp—uwy) +
Qred,xz—"Dl: 943 +(28—v) axzay] =0 + (g —w,)]} =0
Fw Bw L
Cred. z—D[ dy? TR F5 Ox] =0 Qea,y= g ([0 —2(Wn —wp)—wo ]+
P + (28 —v) [(wp—wr) —2 (W, —w,) +
Myylp =—2Dyy axdy + (wo—wy)]} =0
wy =0




Yennns B nosicax:

N MVZT Mo b Mi+ My,
ms,x = tga — T BT T 7T 2 '
N b Mty+an
ms,y = 9 ’
N M VZ Mo b [ M+ My,
mix™  tga T B TR\ 2 )}
b My~ Mny
Ny y = TF( L ) (3.5)
Yeunns B packocax:
Ny=— 2sina (Mxk‘f‘Mym—‘Mxl—Myl);
Ny =— osing (Mxk'l"Myn"'Mxt'_Mlﬂ);
Ny = — 2sina (Mxl“l‘Myn"‘Mxi-Myl)"
1
No=— ooms Ma+Myn — My —My)). (3.6)

Ecau B TOUKe § €CTh Oonopa, TO ONopHag peakuus paBHAETCH

Rl=Mxk+Mxl+Myn+Mym—“2Mxi'—2Myt+Ft. (3.7
rae Fi— cocpelloOTOYeHHASA CH/Ia B TOYKe | OT BHEIUHeHl HArpyskH,

METOZVIKA PACYETA CTPYKTYP KAK TPEXCJIOFIHOM
IVIACTUHHL
CO CPEHHM CJIOEM KOHEYHOM XXECTKOCTH

3.9. Ecnu paccmaTpuBaemasi CTepikHeBas cHcTeMa o6najaer rpa-
HUYHBIMH YCJIOBUAMH, [OPH KOTOPHIX IVIACTHHBl HMEIOT PellleHHA C YIeTOM
CABHrOB B BEPTHKAABHOMN IIOCKOCTH, TO PeKOMEHAYeTCs NPUHHMATH AJA
pacueta CTPYKTYpbL GoJlee COBEPUIEHHYIO PACYETHYIO MOJE/]b, YYHTHIBAK-
1y paGoTy packocoB. TOR MOAenbio GyAeT MIACTHHKA TONUIMHOMN, PaB-
HO#l BHICOTe KOHCTDYKUMH, HMEIOLLasA TPHBEJEHHBE YIPYIHE XapaKTepH-
CTHKM cpefero cinofi (packocoB) E,.z; u G,.4 [b]. 3necy E,,y — npu-
BelleHHbH MOJAYJb YNPYTOCTH B [JIaBHBIX HaNpPaBJEHHAX X H Yy JAJA IJO-
CKOCTH, napaaebHON ceTKaM.

3.10, LluanHapHYecKas KeCTKOCTh Ha H3rHO M NpHBeJeHHHIH MOALYJAb
YOPYroCcTH AJis 3aMEeHSIOLIeH CTPYKTYPY IIACTHHKH HMEIOT BHA:

Eroq h8 12D (1 —~?)
——red V. X Ereg = ————— | (3.9
D 12 (1 —v2) (3.8) red 13 (3.9)

rie v— kospounuenat I[Tyaccona B HANPABAEHHAX X H Y JIA CeTOK
CTPYKTYpHL.
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lipumep. OnpefieinM BJAMSHHE CABUroB Ha NporuG peryisipHOft CHCTEME!
¢ OPTOrOHAJBHOM CETKOM MOSCOB, YCHJEHHBIX HePEKPECTHO DPaclloJIoKeH-
HBIMH J\MaroHaJAMH B oGenx cerkax. CTpyKTypa MMeeT KBAZpaTHHI I/1aH
¢ pasMepamu /X! npH WapHHPHOM OMHPAHHH 110 KOHTYPY H PABHOMEDHO
pacnpefienleHHOR Harpyske. Yroii HaK/OHa packocoB a=45° OTHoueHNe
Iomajgel ceYeHHH NOSCOB U AHAroHajeli B BepXHHX H HHXXKHHX NMOSICHBIX
CeTKax m-—-}/'z—, 4YTO XapaKTepu3yeT H30TPOIHEEe CBOHCTBA B IJIOCKOCTH
cetok, OTHOLIeHHe NpHBeAEHHHX MOJAYJeil yNpyrocTH IJsl BePXHHX H
HHXXHHX ceToK n=1, UunInHApHYeCKasT KECTKOCT, Ha H3ru6 paccMaTpH-
BaeMoii CTPYKTYPHO! IUVIMTH 3anHLIeTcs caenyioulell GopMyJoii:
_ E Apsb tg?a

2(1—v) (1+4n)

BriuncauM npHBeAeHHBIR MOLYJb YUpPYrocTH no ¢opmyne (3.9), nox-
cTaBjsAA B Hee Bripaxenue (3.10),

D=D,=D, (3.10)

8Y 2 EAms
Erog=—""jz—"2 , The b — mmHa navend mosca.

an eAHHHYHOM OTHOCHTEJIbHOM CJABHIe B BEPTHKBJIBHOﬁ IIJIOCKOCTH
B paCKocax BO3HHKAKIOT YCHJHS:

E A, sina cosa
V2 ’

CHJIa, CABHrampilas Bepiiniy nMpaMmujbl Cpeiiero cjios, paBHa

Ny=+

T =2EA;sina cos?a.
ViMest B BHAY, 4TO NPH eAHHHYHOM ciBHre Greg = T, TOJyuuM
2FE Ay
Gyoqg = T sina cos?a.
Ilpu oe=45° MoAy/b CABUIra OKaXeTCH PABHBIM
EA;
Grog = ————= .

red b2 V 9

[Iporu6 ¢ yd4eTOM CXBHIOB ONpefensieTcst N0 ¢GopMyne AJA TpaHC-
BePCasbHO-U3OTPONHEIX  IUIACTHHOK, TNPHBENEHHOH B  MoHOrpadun
C. A, Am6apuymsna [6]

— 1,8145 Eroq h \?
omar =0 [+ = 2 ()] e
Tloacrasass B (3.11) sHauenus Ereq, Grea, 1, v, NOMYUHM
— A
Wnax = W, (1 + 0,255 —",le ) (3.12)
d

I'le Wo — nporuG no KAACCHYeCKOH TEOPHH TJIaCTHHOK,

3.11, ®opmyna (3.12) moxer OuTh NMojyyeHa aas MoGo# CTPYKTY-
pH; paannuyne GyAeT COCTOATh B KO3((dHIHEHTE NPH COOTHOIWEHAH A m4fAq,
BEJIMYHHY KOTOPOrQ clejyeT MPHHAMATh MO ONOPHOH 30He, ABJAAIOWeHcS
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o6GnacTbio HauGonpmux CEBHroB. EciB sagateed Amsfdax 1, T0 us
(3.12) caenyer, yro mporuGel CTPYKTYPH € H3OTPOIHBIMH CBOHCTBAMH
CeTOK yBeJMuaTcsi mpuMepHo Ha 25% N0 CpaBHEHHIO ¢ pe3yJbTaTaMH
pacyeTa 3aMeHSIOIEH NMTACTHHKH MO KJACCHUYECKOH TeOpHH.

BJIUAHUE JXECTKOCTH Y3JI0B
HA PACIIPENEJIEHHE BHYTPEHHUX YCUJINA

3.12, A OueHKH BJIMAHHA JKECTKOCTH Y3JOB Ha pacmpejeieHne
BHYTPEHHHX YCHJIHH PeKOMEHAyeTCf YIpYyrHe XapaKTeDHCTHKH 3JeMeHTap-
HOro napaJJiesenuneia pacueTHofi Mojens (cm. ni. 3.3—3.5) onpeaendats
H3 PacCMOTPeHMsl CTEPXKHEBOIO 3JeMeHTa (GKPHCTaJia») C JKeCTKHMH
yanamu (puc. 3.4), npyu 3TOM BO3MOXKHO npeHeOperaTh JKeCTKOCTBIO CTep-
JKHell Ha KpyueHue.

3.13. B cTpyKTypHO#f NJHTe ¢ OPTOFOHAJBHOH CETKOH NOsCOB, YCH-
JIEHHOH AMArOHaJsAMH (CHCTeMBI, BOCIPHHHMAIOUIHE KPYTAIHe MOMEHTHI),
M3rU6 CTEPXKHEBOTO 3JeMeHTa, IPH KOTOPOM BepXHHe H HHIKHHe NOSICHLIe
CEeTKH NOJIyYaT efHHUUYHEE AeQOpPMALHH, BbI30BET CMellleHHe AHaroHajaei
Ha 284g=1Y2 M HAKNOHHBIX pPAaCKOCOB Ha 284=sin @, rae @ — yroax
MEXJAY PackoCcoM U MOSCOM,

Ipu takoi nedopmanuu BelHuHHA MONEPEYHON CHJBI B H3rHOGaeMEIX
CTepIKHAX ONpelesseTcs BHpPaKeHHeM
12E1

3 = 3, (3.13)
c

rne Ic u lo — MOMEHT MHEPUMH H JJIMHA CTepXKHA; O — B3auMHOe none-
peyHoe CMelieHHe KOHIOB CTepPHL,

3.14. Hanpsixeuua oT u3ru6a B AMAroHaisiX H PacKOCAX ONpeAesHM
1o ¢popMyaam:

8

. 3VTEIl,

Cdg =7 i’ (3.14)
48V 2EI, -
o — —¥ == dcos®a sin? @,
4 d b ¢
R (3.15)
i if2 Ve IIpu HakJOHE PAcKOCOB K ro-
- « PH3OHTAJNBHONR TIIOCKOCTH o ==45"
\ / \I\ Vs \\ CyMMAapHOE HanpsiXeHHe B CET-
II RS 3 Kax ot u3rgba crepaKHed 3amu-
AN | 1wer
/' \ " AN / | weTcst B BHJAE
- 7 EA 3
dx=f AN //\\\ { o —— %
\{/ 3. x p? »l/ 9
¥ eV, 1/2
&

2  Agrt
><(2—;f—+61/2 a4 ),

Puc, 9.4. K BONpoCy BAMARHS JeCTEoCTA Ayg b2
YS70BHX CONPAMEHH Ha BeAHWHHM yn-
PYTHR X2PAKTEPHCTHR (3.16)
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rhie rdg U rd — pagHychl HHEPLHH JHaroHaJeii H packocos.

3.15, Ilpn wapHHpHBIX y3/aXx OT efHHHYHHX pgedopMaunil crepxHe-
BOr0 3JEMEHTAa BO3HMKAIOT B BEPXHHX M HHIKHMX HOSICHBIX CEeTKax YCpen-
HeHHBle HanpsKeHUs, BbIYHCHsAeMbie 0 GopMynam:

EAdg —_
Gy = 0 V2 (14+mV2);
E Agq
TRV

(3.17)
Oy

rie m — OTHOLIEeHHe TJIONL3aAH CeueHHA MOACOB M JHaroHaxel.

3.16. OTHOCHTeNbHOe YBeJHYeHHe MH3THOHOH JKEeCTKOCTH CHCTEMBI H
YyCHIHH B NMOSICHHIX CeTKax BCJEJCTBHE yueTa KEeCTKOCTH Y3JI0B PeKOMeH-
JyeTcs ONpelesINThb N0 hopMyne

= = 1+mV?2 - ©

[onaras b/r=100, Aa/Aag=1 u m=Y2, noayuum n==0,001, T. e.
NPH MPHHATHIX YCJIOBHSIX JOTPEUHOCTb NIPH ONpeJe/SEeHHH XKeCTKOCTH CH-
cTeMb! Ha H3ru6 cocrasnsger 0,1%, 4TO He OKa)KeT CYLIECTBEHHOE BJIMS-
HHe Ha pacnpeneneﬂue TlpOl.‘l.OJlele yCHJIHﬁ B CTep)}{HﬂX CHUCTEMbl, 4TO
JKe Kacaercsd H3rHGHBIX HaNpsiKeHH{ B ysnaX, TO OHM NIpH Manof rHO-
KOCTH CTEPXKHeil MOTyT AOCTHIaTh 3HAYUTEJNbHON BEJHYMHEL

PACUYET CTPYKTYPHBIX KOHCTPYKIIHUH
C ¥3J/IOBbIMH 3KCUEHTPUCHUTETAMH

3.17. Hanuuve sKCUEHTPHCHTETOB B y3j1aX KOHCTPYKUMH OTpaxaer-
¢ Ha ee HanpsaxeHHO-AeOPMHPOBAHHOM cocTOAHHH. OUEHKY BJHAHHA
STHX ()AKTOPOB PeKOMeHAYeTCs NPOH3BOAHTL HYTeM BLINOJNHEHHs! pPacyeTra
3aMEHAIOMEH PEaNbHYi0 KOHCTPYKIHIO MOJE/H C H3MECHEHHBIMH JKeeTKo-
CTAMH CTEePXHell B 3aBHCHMOCTH OT XapakTepa H BeJHYHH SKCUEHTPHCH-
TETOB.

Ilpu o6o3HaueHHBIX HA pHC. 3.5 BeJHUYHH MOSCHBIX SKCUEHTPHCHTETOB
€c H €y B NPAMOYrOJbHBIX B IVIaHE CTPYKTYPHBIX IVIHTax C OPTOrOHAJNb-
HBIMH NMOSICHBIMH CETKaMH NpPHBeJEHHble MOAY/NH YNPYrocTH, 3aMeHsIONLeH
KOHCTPYKUHIO MOLENH, YYHTHIBAIOWleH SKCUEHTPHCHTeTHl B Y3jJax B Ha-
TPaBIEHUAX COOTBETCTBEHHO OX W Oy, HalifleM no dopmynam:

12D, 12 D,
Ered,x = W ’ Ered,y = %) , (3.19)
X Yy
rne D; H Dy ~— LUJHHAPHYCCKHE MEeCTKOCTH B HanpaBJAeHHAX COOTBET-

CTBEHHO OX M OY, 3HAUeHHS KOTOPHIX ompefedsdeM 0o ¢dopMmynam:
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\
\L\"sf

hy

\

&yi

Puc, 3.5. K pacuery crpykryp € YIIOBHIMH 9KCUEHTPHCHTETAMH

E ( hi As.x Aivx

L ALL By SR |
A, T A S, xy i.xy)
D, = SoX "a i (3.20)
KA., A
Yy s,y WY
E ( As,x+Az'.x +Isva+[£-yx)

D, = - . (3.21)

3zecy E — monynw ynpyroctH matepHand; Asx, Aix, Asy ¥ Aiy — mio-
Waf{ NONePeyHHIX ceueHHH BepxHHX M HHMKHHX MOSICOB, PACHOJOMKEHHBIX
COOTBETCTBEHHO NapaieNbHo OCAM 0y H 0X; ls.xy, Iixy — MOMeHTH
HHEPLUHH MOSCOB, PACHOJOXEHHEIX MAPANIEIbHO OCH OX, OTHOCHTEJbHO
COGCTBEHHEIX OceH, mapaiienbHbx OCH 0Y; le.yx, [1.yx — MOMEHTH HHep-
UM NOSICOB, PACHOJNIONKEHHBIX NAPaJJENbHO OCH OY, OTHOCHTENBHO cob-
CTBEHHBIX OCel, Napa/sielbHHIX OCH OX; @ — pasMep SUEHKH CeTKH.

3.18, IIpuBefieHKHle MOLYJH CABHra B HanpaBJEHHAX COOTBETCTBEH-
HO X M Y TpH yueTe SKCHEHTPHCHTETOB B Y3JaX ONnpefeisioTcs mo ¢op-
MyJam:

Eal/ 4R (a4 (b + b))

G =
red,y 4a bzx (a—4bg,) b?x (a—4byy) ”
2he \1 7 I, Iy +

- a? 1.6

h (—- h2) a

+2_E 1 bsy (a—2 bsy) g biy(a—2 biy) h2+ .x_._2_—_}__l__..,

G sx Agy * Ay ' hy Ag

(3.22)
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rae

a a
by = €5y 2_’11“ v bix=¢tiy _271; hy=hy + €5y ey =
=hy +esy+ eiys
Nsx, Tix — Oe3pa3MepHBie KOSPQPHUMEHTE, 3aBUCALHE TONbKO OT HOPMEI
CeueHHs CTepXXKHeH BepXHEro W HHXKHero noscos; G — MOAYJ/b CIBHra Ma-
Tepuana cTepxkHefi; Ag — IIOIAAb MONEPEYHOrO CEUEHHS PaCKOCOB.
@opMyaH, N0 KOTOPHIM ONpPERENSIOTCS NPHBeleHHHe MOALYJAH CABH-
ra JJas cny4as OTCYTCTBHS Y3JIOBHX SKCHEHTDHCHTETOB B HalpaBJeHHU
0X M OY, HMEIOT BHJ:

’ EAdﬂz

Cred,x = 5 @\l
2 hy (hx+ T)

. EAga

Gred,y = . 2 \1,6 ° (3.23)
ol 45

3.19. 3uauennss Dy, Dy, Ered,x, Ered, y PEKOMeHAYETCA NOMACYHTHI-
BaTh HONfA 3CHBl NEHCTBHS MAKCHMAJIBHEIX H3rHGalOIiHX MOMEHTOB, a

’

Grea, x, Gred, yy Grog,x0 G;ed.y—- IJIL 30HB JEHCTBHS MAKCHMAJbHBIX Ne-
Pepe3BbIBAIOIHX CHIL

3.20, KosppuuHeHTH CHHMKEHHS MKECTKOCTH NOACOB Ky B Hampaspile-
HHM OX M &y — B HANpaBJieHHH OY NpPH yueTe SKCUEHTPHCHTETOB B Y3Jax
onpelenuM no Gopmyaam:

Ered.x hi
140,96 ——Gred i
kx= - 2 1
E h
1 40,96 G’,’d"‘ ~

red,x
2

Erea.y Hy
ky= P .

Ered y hy
140,96 —————
Gred.y d

(3.24)

3.21, Pacyer KOHCTPYKUMH INpH YueTe BJHSAHHA SKCLUEHTPACHTETOB
B y3Jax CAeJyeT NPOM3BOJAUTb C H3MEHEHHBIMH JKECTKOCTAMH CTepXHei,
BeJIHYHHB! KOTOPHX HHXKecJAeLylouue:

A;,xt=As.xl/kx; A;,xi‘:Ai,xi/kx; Is.xy!=18.xyi/kx;
1:’.xyi=ll.xyl/kx; A;,yi=As,yl/ky; At",yi=Ai.yi/k!/;

Is,yxlzls.yxilky; l;.yxl=1i.yx£/kv; (3.25)
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, L
Agi = Aat 2 +
d¥hy 4k,

3.22, [ns cayyas UMAMHADHYECKOro H3rH6a B HaMpPaBJEHHH OX HJH
oy dopmyisa (3.26) uMeeT COOTBETCTBEHHO BHJ,

(3.26)

Ay =Agilky wmm Ay = Aglk,. (3.27)

OLIEHKA BJIMSAHHSA [NOOAT/IMBLIX Y3J/IOBBIX CONPSKEHUN
HA HAIPS)KEHHO-JE®OPMUPOBAHHOE
COCTOSIHUE KOHCTPYKIHH

3.23, K CTPYKTYpHBIM KOHCTPYKUHSM C TOLATAUBHIMH  Y3JOBHIMH
COEJIMHEHMSMH B TEPBYIO Ouepefib OTHOCATCH KOHCTPYKUHH, COUJIEHEHHE
SIEMEHTOB KOTOPHIX OCymiecTBAdeTcs Ha GosTaX HOPMaJbHOK TOMHOCTH,
paboTaloLUIKX B YCJAOBHAX CPe3a W CMATAS,

Ipn narpyskax, cocrasisioumux ot 0,3 go 0,4 oT pacyeTHwX, MpoHC-
XOAAT CABUTOBHE HNedopMauMH B y3/ax, KOTOpbe NOJHOCTbIO mpopaba-
THIBAIOTCS, KOTrAa Harpyska jpocTHraer mpuMepno 0,5—0,6 oT pacuerHoi.

3.24, Beanunda cABHra PackocOB B Y3JIOBHIX CONPSAMKEHHSIX 3aBHCHT
OT BeJIHYHHEI 3330Pa MEXJY OTBEPCTHeM H GONTOM A.

YuHuTHBAA 3TO, NpH ONpefeseHHH Nporuba MOXOGHLIX CHCTEM cJara-
embe B (popmyne Mopa, yuHTHBaIOWHe fe(OPMALHH PEILEeTKH, PeKOMeH-
JAyeTcs onpelesaTh CiledyloumuM oGpasom:

ot lat2 A, (3.28)

3.25, Ilpu BHINOJHEHWH NOAOGHBLIX KOHCTPYKUHA HA CHELHAIHSHPO-
BaHHEIX 33aBOJaX COIVIACHO TeXHHYECKHM YCJOBHSAM 3a30p MeXAYy OTBep-
cTHeM H GoaroM npuHAT 1,5 MMm. IIpr TakoM 3a30pe JAONOJNHHTENbHEIH
nporu6 OT CABHra packoCOB B THIOBHIX CTPYKTYpPax cocrasiser oT 15 mo
209% mno OTHOMWIEHHI0 K HporuGy, onpeaeteHHOMY (es yueTa CABHIOB.
PexkoMennyercs 3ToT AONOMHHTeAbHB NPOruG yCTPaHATL 34 CU4ET CTPOH-
Te/IbHOTO TMOABbEMA.

3.26. CTpyKTypHHle KOHCTPYKUHMH C NOAATIHBHIMH Y3JaMH, OCylle-
CTBJsIeMble B OTeYeCTBEHHOM CTPOHTesbCTBE, HE MO BCeil NJOLIajM OKa-
3b{BAIOTCA BHYTpeHHE cTaTHYeckd Heonpemenumbimd, Ha stux yuacrtkax
cnBHroBble AedopMauuy PACKOCOB He OKasLIBAIOT BIMAHHA HA pacmpepe-
JleHHe BHYTPeHHHX ycuauii. Ha yyacTkax, rpe cucrema oGnajaer BHYT-
peHHell CTaTHYECKOR HeOnpeAeNHMOCTbHIO, HepaBHOMEPHHE CHBHIH PacKo-
COB NMPHBOJAT K Nepepacnpefe/ieHHIO BHYTPEHHHX YCHJHMH, yTO HaGaiona-
ercss B sKCrepHMeHTax RO Harpysku, cocrasismomedt 0,3-—0,4 oT pacuer-
HOH.

Npr narpysxe, pasnoit 0,6 or pacueTHoil M BHIle, Koraa npopaba-
TBIBAIOTCA BCe CHABHroBele fAedOpMallii, NMPOHCXOAWT BLIpABHMBAHNE
ycuanii, T, e, NeHCTBHTe/NbHbIE YCHJAHS OKAa3LBAIOTCH OCAM3KHMY K yCH-
AWAM, ONpPefieleHHAbIM H3 YCJOBHS HenonaTauBHX y3a0B. TakaM obGpasow,
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TIpH rapaHTHPOBAHHOM OLHHAKOBOM 3a30pe MeX/Y GOJTOM M OTBEPCTHEM
NpH ONpeJie/ieHHH BHYTPEHHHX YCHJHE MOXHO He YYHTHIBATb CHBHTI pa-
CKOCOB.

PACHET C)KATBIX CTEPKHEM CTPYKTYPbI
HA YCTOMYUBOCTD

3.27, Jina naumbosiee 4acTo BCTPEYAIOIUHXCS B NMPAKTHKE CTPYKTYp-
HbIX KOHCTPYKUMA YKa3aHHS MO pacueTy CKATHIX CTepKHeHk Ha ycTOHuH-
BocTb NpuBeneHnl B raase CHull 11-23-81. Oxnako B psize ciyyaes Obi-
BaeT HeoOXOAMMO HPOM3BOAHTH HONOJHHTE]LHbIE pacyeTsl HA YCTOHUHM-
BOCTb, NPH BHIIOJHEHHH KOTOPHIX CJlefyeT YYHTHIBAThb, YTO YCJIOBMS pa-
60TH CXKATHX cTepHeHl CTPYKTYpH OoJee 6JaronpHATHBE, YeM B OGbI4-
HBIX (pepMax, TaK KaK MOBOPOTY OJHOrO M3 CTePXKHefl NpH noTepe yCTO#-
YHBOCTH B onpelie/leHHOH Mepe npenstcrByeT GoJibllasi rpynna crepkHei,
CONPAXEHHHX C HHM B y3Jax.

3.28, Ilns ympolueHHsi pacuieTa IIPpH PaBHOMEDHO pacnpejeneHHOMH
Harpyske MOKHO JONYCTHTb, 4TO CXKaTHe CTEPXKHH NOACOB B IEHTpPAJb-
HOH 30He NpoJieTa OJAHOBPEMEHHO TepsloT YCTOHYHBOCTb, TaK KaK YCHJMA
B HHX G/IH3KH MO BeJIHYHHe, NPH 5TOM MNOBOPOTY Y372 CONPOTHBASIOTCH
TOJILKO NIPHMEIKAIOIIHe K HeMY packKochl, Takoe monylueHHe HIeT B 3amnac
YCTOHYHBOCTH.

3.29. 3a pacueTHyl0 cXeMy B STOM clyuae DeKOMEHJYETCH NpHHHU-
MaTh C/HOXKHYI0 OCHOBHYIO CHCTeMy MeToja liepemelieHuir (puc. 3.6) ¢
ONMHAKOBHIMM YCHJHAIMH B nosicax, HauMmeHbllee 3HaueHHe KPHTHYECKO#
Harpysku Gyler ompejensiTh KOCOCHMMeTpHuHOe jAeOpMHpOBaHHe HaHe-
Jieil IOSICOB, NPH KOTOPO#i 110BOPOT BePXHHX y3J/i0B 0603HadYeH Ha pHc. 3.6.

Y3/bl HHIKHEH CeTKM NOSICOB NpPH NPHHATOR (opMe moTepe YCTOHYM-
BOCTH BEPXHHX TOSICOB OCTaHyTCA HenoABMKHHMH. [lpu yuere Toro, uto
YyCHiIHsL B pelleTKe KAXKAO# NHPaMHAB Majio OTJAHYAIOTCA APYr OT Apyra
(B RBYX pacKkocax OHHM MMEIOT DOJIOXKHTENbHbLI 3HAK, a B ABYX ADYTCHX —
OTPHIATENbHEIR), TO ee CONPOTHBJEHHE NMOBOPOTY y3J/ia NPAKTHYeCKH Oy-
JleT PaBHOLECHHO CONMPOTHBJIAEMOCTH HYJeBHX packocoB [7].

3.30. Ilpu npumsaTteix B n. 3.28 npemnoceinkax M mpeHebperas xe-
CTKOCTBIO CTEpXHeH HAa KpyueHHe, ypaBHEHHe YCTOHYMBOCTH 3amulueM
B BHZe

2i4

2¢q (4) — @ (u) + ; cos?a =0, (3.29)
m

The @2(4) M @3(u) — TpaHCUEHAEHTHEE (YHKUMH, YIHTHIBAIOUIHE CXa-
TOHSOTHYTOCTh CTEPKHS, OHPEAENSIOTCS B 3aBHCHMOCTH OT

N
u=1 V'E'T

Ecau npuHaTS {4/ im==0,5 ¥ yroa HakjoHa packocoB a=45° To KpHu-
THYECKOe 3HaueHHe MapameTpa BHeWHefi HArpysKH uxp==3,675 B Koad-
GHNUENT NPHBEJEHHA NJAHHK nofca p=75/3,675=0,855,
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3.31. TIpu peiicTBUH cocpepo-
TOUEHHONH Harpy3K# ycTOHYHBOCTH
Han6oJjiee CXKATHIX NOSCOB AONOJ-
HHTeJbHO YyBeaHuHBaercs GJaaro-
Aapsl COCERHHM MOSACHBIM CTepXK-
HAM, YCHJAHA B KOTOpPHX N He
JOCTHIJIO KPHTHYECKOH BEJHYHHBI
Nyp. Otnowenue N/Nyp Ang npu-
MBIKAIOLIUX CTepXKHEd SBJAETCSH
NOKa3aTeJeM BO3MOXKHOTO CHH-
KeHHAa KoaduuueHTa pacuerHol
RJMHBL pacCMaTPHBAEMOrO CTEPK-
Hi. OHO 3aBHCHT OT OTHOMIEHHS
PaBHOMEpHO pacnpejeseHHOH Ha-
Puc, 3.6. OcHOBRas cHCTéMa MeETORa mne- TPY3KH Ha INIOKPHTHE K COCpeno-

pemelteinii (K Bompocy  YCTOAYHROCTH o
CKATHX NOSCOB: MONYMKMPHAN  JHHWUA — TOYEHHOH Harpyske B ysjie, a

BepXHHE NoAcCa, TOHKAf — HHIKHHE; NYHK~ TaKxKe oT YacTOThI YyJeHeHHu A
THPHAast — PACKOCH) .

CTPYKTYpHl Ha  sueiikm, Tak,
HanpuMep, XAJs CTPYKTYDHOH INTHTHL C ODTOTOHA/JbHOH CeTKOH mo-
SCOB ¢ KOJHUecTBOM siyeek 6X6, npujoXKeHHEeM COCPEIOTOYEHHOH CHJIbI
B YpOBHe HMXKHell CeTKH M C YYETOM paHee NPHHATHIX HPENOCHIOK
(n, 3.29) mo dopme norepe YCTOHYHBOCTH, ypaBHEHHe YCTOHUHBOCTH
OpHMET BHJ,

s () ]+ 2l =0, (3.30)

[0 ) + s Gy =2

m
KOTOpoe YyHOBJeTBopsieTc NMpH #=4,67 u KoapPuIHeHTe npHBeXeHHOH
JUMHEL osica p=0,672.

3.32, KpuTHueckOoe COCTOSIHHE DPAacKOCOB PEKOMEeHAYeTcS OmpeiessaTh
H3 HauGosee HEBLIFOLHOTO PAaCHOJOXEHHS (AJ/s packoca) BHellHedl Ha-
rpysKd, T. e. KOria K BepXHeMy yaJjy NpHJoxKeHa GoJbllag cOCpPefoTo-
yeHHasl HAarpy3ka H BO BCeX NPHMHKAIOMHX K Y3Jy CTepXKHAX HMeeT
MeCTO c2KaTHe, a B NPHMBIKAIOIMHX CTePXKHAX HHXKHEro ysja— pacri-
KenHe, IIpH TakoM pacupejeleHHH YCHJIHHA BepXHHMH y3eJ MpH IoTepe
YCTOHYHBOCTH CJA€LYeT MNPHHMMATh INAPHHPHBIM, a HHXHHH — yupyro-
3alleMIeHHBIM.

TIpu norepe yCcTOHUMBOCTH packoca B BEPTUKAJBHOA MJIOCKOCTH
ypaBHeHMe YCTOHYMBOCTH HMeeT BHJ

iy Qs (4) 43 [2im+ig (1 +2sin?a)]=0. (3.31)

Ipu igfim=05 0 a=45°, u=4,271 v p=0,735. p=~0,7 coorser-
CTBYeT MOJHOMY 3alUeMJIEHHIO B HHXKHEM yaJe NpPH HENOABHXHOM luap-
HHDHOM ONHPAHHUHM PacKoca B BepXHell ceTKe, AHAJOTHYHHIM HYTeM MOX-
HO [OAYUHTb KO3()(PHIHEHTH NPHBEAEHHA MJHHH LJS ONOPHHX BOCXOAfA-
WHX (CXKATHX) PAacKoCOB.
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PACYET CTPYKTYPHOV KOHCTPYKUHWU
KAK INEPEKPECTHOV CHCTEMBbI

3.33. IlpuGnmxennnft pacueT CTPYKTYPHHIX KOHCTPYKUMH MOXKeT
GLiTh BHIMOJIHEH KaK pacyeT NepeKpecTHHIX ¢epm (Bajiok), NpH aToM ¢
LeJNbI0 YIPOUIEHHS! pacueTa peKOMEHAYeTCs NPHHHMAThb, YTO Tepecekaio-
mHMecs B yanax ¢epMbl HMEIOT MeXAy co60i TOJbKO BEPTHKA/BHYIO CBA3b
[8].

3.34, NuddepeHuuasbHoe ypaBHEHHe H3rHOa MepPeKPeCTHHIX CHCTEM
C NOCTOSIHHLIMH N0 AJIHHE M3rMOGHLIMH JKECTKOCTAMH HMeeT BHJ,

{
otw
El;, — = .
Y EL o = (3.32)

rpe EI; — xecTkocTs (GepM {-ro HanpasjeHHs; g — HHTEHCHBHOCTb Ha-
TPY3kH Ha TOKpBHITHE; [ — KOJHYECTBO NEPEceKaloluxcad B y3sile ¢epm,

TIpy nepeMeHHOM 3HaYeHHH NOTOHHOM XeCTKOCTH (pepmbl nuddepen-
IIHaJbHOE YpaBHeHHe 3anulleTcs B BHAE

{
2w aw
- | =q. 3.33

9 x? (Eh axf) q (3.33)

3.35, HanpsixkenHOe COCTOSIHME CTPYKTYPHHIX TWIHT C OPTOCOHAJb-
HbHIMH CETKAaMH [OSICOB, He paGOTaIOIUX Ha KpYyueHHe, MOXeT GOBITh Omu-
caHo anddepeHuHaNbHEIM ypaBHeHHeM H3ruba mepexpecTHHIX (epm ABYX
HanpabJeHHH

Hw otw
El, W-{—Elys?:q(x, v), (3.34)

rae EI — usruGHasi XeCTKOCTb (hepM HanpasJieHHH X M Y.

3.36. Hanps:keHHOe COCTOfIHMe CTPYKTYPHHIX MJAT C NOSCAMH, HAY-
LUHMH B TpeX HAnpapJieHHNX, BOCHPHHUMAIOWIMMH KpyueHHe, NIPH PaBHO-
CTOPOHHEH sueiKe MNOACHBIX CETOK H TOCTOSHCTBE CEYEeHHs NOSCOB ONH-
CHIBAETCH ypaBHeHHeM

*w oW #w V3ga

9ar Top T oy = 2ET -
rae EI — u3rubHas KeCTKOCTh (PepM; @ — PACCTOSHHE MEXKAY CMEXKHH -
MH y3J1aMH NOSICHON CeTKH; a, P, y — HanpabJicHHs thepM.

3.37. Haubonee yAoGHEIM MeTOXOM AJA pelllenHsl ypasHeHBH (3.34),
(3.35) sABaseTcs MeToj KOHEYHLIX Pa3HOCTell ¢ 3aMeHOH WACTHOR IPOH3-
BOJAHOH OT NpOrHGOB CTPYKTYPHL N0 {-OMy HampPaBJEHHIO COOTBETCTBYIO-
el npoM3BOAHOA B KOHEYHBIX PA3HOCTAX

(3.35)

ltw w_,—4w_; + 6wy —4w; }w,
axt at ’

riie 0Go3HaYeHHs NapaMeTPOB NPHHATH COrJIacHO pHc. 3.7.

(3.36)
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5)

Puc. 9.7. lpasuna 00Go3HAYEeHHA 3AKOHTYPHHIX Touek (K pacueTry CTPYKTypHOR
KOACTPYKOHUA KaK mepekpecTHofl cHcTeMm)

a — cxeMa 06O3HAa4YEeHHsT YSJIOB NHPH NOACHLIX ceTKaxX, o6pa3yloliHxX KBaapaTHblE H
TpeyrofibHble siuefikH; 6 — cBOGOAHOE OMHPaHHEe B TOYKAaX 0; 6 — 3alleMJieHHe B
TOuKax (; & — KOHTYD, cCBOGoARLA OT onop

a
%
2 8/ 8/ _ — ;
—— - 5 e
G Puc, 3.8. Keoppexruponge

cHcTeMbl JuHeflHMX ypan-
Henuif (K pacuery CTpPyK-

TYP_ B  ympyromsacTuue-
& /\ A /w CKOR CTafHH paGoTH Mma-
TepHana)

Ypasuenne (3.34) B KOHeyHO-pasHOCTHOH (opMe HAA CTPYKTYp cC
NOSICHBIMH CETKAaMH H3 KBAJPATHHIX SYEEK NPHHHMAET BHJ

2
5
Z (w_g —4w_, +6w0'—4w1+w2)=‘_33% (3.37)
1

H ypaBHenHe (3.35) RASA CTPYKTYpP C NOSICHBIMH CeTKAMH H3 TPEYroJbHHIX
slueeK 3aNHCHIBaeTCA B aHANOTHUHON dopume

V3 qas

3.
YT

3
2 (w_2—4w__1 + 6wy —4w +w,) =
1
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rae El=EAnh?/; — uarubuas xecTkocTh depM c ceueHHeM nosicos An
H BLICOTO! CTPYKTYpDHI A.

3.38, Pacuer CTPYKTYPHEIX KOHCTPYKIHIl KaK mepeKpecTHO-GaNOYHEIX
CHCTEM CBOIHTCA K COCTaBJIeHHIO 7 YHC/]A JHMHeHHBIX YypaBHEHHH THIA
(3.37) u (3.38) M HX peWIeHHIO OTHOCHTEJBHO NPOrHGOB Y3J0B NMOSCHHIX
cetok, IIpu cocTaBieHuM ypaBHeHHH MJISI IPUKOHTYPHHX Y3JI0B BBOAATCH
yCIOBHBle OGO3HAUEHUS! 3AKOHTYPHBIX TOUYEK, TPHHUMAaeMble COCJIaCHO
npaBuAaM, npUBeReHHHM Ha pHc. 3.7. Uuc/ao JHHeHHBIX ypaBHeHHH, He-
00xofHUMOe AJsl HAXOXKAEHHS NPOTHO0B CTPYKTYPHON KOHCTPYKIHH, OI-
penensieTcsl YHCIOM MOSICHHIX Y3JIOB B IIOKPHITHH (34 HCKJIOYEHHEM ONop-
ubix), IMocae peluenusi cHcTeMbl ypaBHEHHH MOMEHTH B TOYKax nepece-
ueHHs (epM M Nepepe3biBalOLIME CHIB B fipellesiax naHesu ¢epMH TOA-
CYMTHIBAIOTCH O hopMyJaM:

v’ — 2w, + vl , Mh — M

- D Qb =———, (3.39)
a a
a YCHJIHS B KOJMOHHAX HAXOXAT KaK CYMMY INepepe3HBAaIOIIHX CHJ ONOp-
HBIX epM

My=—EI

i

N= 2 Q. (3.40)
1
3.39. CTpyKTypHble MOKDHITHA, HMes GOJBIIYIO CTeNeHb BHYTpeHHed

CTAaTHYECKOH HeoNmpeleAHMOCTH, 00/1a1al0T B psjfe CilyyaeB CyLleCTBEH-
HBIM pe3epBOM Hecyllell CIIOCOGHOCTH, KOTOPAsl 3aBHCHT OT CXeMbl CTPYK-
TYDH H YCJIOBUH ONHPAaHHA NMOKPHITHS.

Ilpu HanuyuM pesepBa MOKPHITHA MO JKECTKOCTH, B HEM CTaHOBHTCH
BO3MOXHBLIM HCHOJIb30BaHME YNpPYro-mjlacTHYecKoil cTaiud paboTel Ma-
Tepuasa,

3.40, Omnpepenenve pe3epBa Hecylle CHOCOOHOCTH CTPYKTYPHOTO
NMOKPHITHA, a TaKkKe PACKPHITHe MeXaHH3Ma IOCTef0BATeJbHOr0 pasBH-
THS NAACTHYECKMX AedopMmanufi peKOMeHAYeTcs BLINONHSATL NPUOAHIKeH-
HO NpPH IOMOIIM pacyeTa CTPYKTYPHOro NOKDHITHS KakK nepekpecTHo-0a-
JIOUHOH CHCTEMBL.

3.41, PacueT CTPYKTYpPHEIX KOHCTPYKUHMH B yNpyro-naactHuecKoil
cTafH# HX paGoTH COCTOHT U3 CJAEAYIOIIHX ITANOB:

a) COCTaBJEHHS H PEIUeHHS AJNS NMOKPBEITHS CHCTEMBI JIHHEHHbIX ypaB-
Henn#t (3.32) wim (3.33);

6) omnpenejeHuss Mecra TeKy4eCTH B IIOKDBITHH 110 MaKCHMaJbHOMY
3HaYeHHIO BTOPOI MPOH3BOAHON OT nporubos no ycnaosuio (3.41)

02w w_; — 2w +w Ny h
>
EI °’
rae i — BHCOTa NOKPBITHA H Nyn — NMOCTOSHHAS BEJHYHHA  CHJBI, BOO-
NpUHAMaeMas NOSACHLIM CTepIKHeM (epMEHl, BOWEAWHM B INIACTHYHOCTD;

B) KOPPEKTHPOBKM MpeAblaylleit CHCTeMBbl JIHHEHHBIX ypaBHeHMH yc-
JIOBHAMH, 06GecneynBalOIIMMH NOCTOSIHCTBO BOCNPHHHMaeMoro Msruéaio-

— 3.
332 o (3.41)
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umiero MoMeHTa ¢epMolt, BolleANe#i B NGACTHYECKYIO CTajHI0 (HampHMep,
nagen# «B — O» puc. 3.8). g sToro B NPeLIAYLUIYIO CHCTMY RIS ABYX
TOYEK CjleBa OT naHenH «B —O» M JByX cnpaBa BBOAAT (HKTHBHHE
TOYKH By, By U Oy, O (puc. 3.8). ITosioxkenust QUKTHBHEIX TOYEK OIpene-
JAI0TCA CJAEAYIOIHMH yPABHEHUSIMH:

2 Ryn a®
o, = 20 —Wr — g
4 Ry, a®
w,, = 3w, — 2w, — —Eh
(3.42)
2R‘,,,a2
Ws, =2W6—We ——Fp
4Ry, a®
w, = 3w6— 2w, — —F— ,

rae Ryn — HanpsiKeHHe TeKyyecTH MaTepnana;

) NOCJe pelleHHsl CKOPPeKTHPOBAHHOH CHCTEMH JIMHEHHHIX ypaBHe-
HHI Ha HarpysKy g-+Ag BHOBB coraacHo (3.41) ompepeasior Mecro pac-
NpPOCTPaHEHHs MJACTHYHOCTH B NOKPHTHH M T. X. Ilpu pacuerax BesnuM-
Hy Ag peKOMeHAyeTcsi NpHHEMaTh B npejenax 5—10% g. Pacuer no-
KPHITHI HOCTATOYHO BEIMOJNHHTB JO AOCTHXKEHHS NOKPHTHEM YCJIOBHS
BTOPOJ TPYNNE NpefeNbHEIX COCTOAHHE 1o KecTKocTH. IIporu6, nonay-
YeHHBI Ha NOCAe[HeM 5Talle pacyeTa, He AOJXKeH NPeBHIIATb AONYyCKae-
MBIH,

OCOBEHHOCTH [NPUBJIM)XEHHOTO PACUETA
MHOTOITPOJIETHBIX CTPYKTVP

3.42. B xauecTBe pacueTHOH CXeMH MHOTONPOJIETHOTO MOKPHITHS
MoxeT OBITh NpPHHATA KB3jJpaTHaf B IJIaHe CHCTeMa, COCTOSLIA® M3 Je-
BSITH ceKUHi-nioseli (pHc. 3.9), m cucreMa ¢ GeCKOHeYHHIM YHCJIOM noJe,
Kax/Joe M3 KOTOPHX HMeeT uJieHeHHe TuiaHa 6)X6 sueek. Takoe unenenue
MOXHO PEKOMEHJOBATh A/ H3yueHHA pPaGOTH HEEeACTBHTEABHOH CTPYK-
TYpPH ¢ GOJIBIUKM YHCJIOM siueeK B HOJe,

Jlannele pacueTa cxeM, yKasaHHblx Ha puc, 3.9, IpH pa3iHYHHIX
rPaBHMYHBEIX YCNIOBHAX H cnocobax onupaHus npusoasTcs B [1].

3.43. TlpunAtad cxeMa C OTpaHMYEHHBHIM UHCJAOM INoJieil JaeT BO3-
MOJKHOCTb AOCTATOYHO TOYHO NpPEACTaBHTb paloTy mnoJeil AeHCTBHTENb-
HOrO MOKPHITHSA, NPHMBIKAIOIIKHX K KOHTYpy. HanpsikenHo-1edopMHpOBaK-
Hoe COCTOSIHHEe OCTAJNbHOH YacTH TOKPHITHSI B ropasjo Gospluefl cTeneHH
BaBHCHT OT YMCJia NOJIeH, HeXXeJH OT KOHTYPHBIX YCJIOBHE H MOXeT GHITh
OlleHEHO CONOCTABJIEHHEM pe3y/bTaTOB PacueTa CXeMbl C AEBATHIO MOJsA-
MH M CXeMEl NMOKPHITHA ¢ GeCKOHeuHbIM B OOOHX HampaBJeHHAX YHCJIOM
noJe.

3.44, Pacyer mo sTHM cXeMaM faeT HauMeHbllHe K HaubojbliuHe
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BO3MOXKHEIE 3HAYEHHs! YCHJAHK H NPOTHOGOB B UEHTPAaJbHBIX NOJAX Aed-
CTBUTE/BLHOTO HOKPHITHA, DTOT HHTEPRAN HMMeeT GIH3KHe KpaitHHe 3Ha-
YyeHHs, YTO NO3BOJSAET HAa OCHOBE aHa/u3a pe3y/]bTaTOB pacueTa ABYX
YKa3aHHBIX CXeM JOCTaTOYHO TOYHO OIEHHBATh HANpSXKeHHO-AedopMH-
POBAHHOE COCTOSIHHE LEHTPaNbHHX IOJEll HepaspesHOH CTPYKTYpH, YHC-
Jo mnoJjelt KoTopol B OOOHX HaNPaBJEHHSX COCTaBAfAeT OT TpeX JO
GeCKOHeYHOCTH.

3.45. OcHoBHble (YHKUHMOHANBLHEIE 3JIEMEHTH Hepas3pe3HOro CTPYK-
TYPHOTO NOKDHITHA NoOKazaHH Ha puc. 3.9, K HHM oTHocsATCH BHYTpeH-
HHe ONOpH (KanuTelbHbie HJIH TOYEYHble), KOHTYDHBIE ONOPHI, MeXKKO-
JIOHHEIE TOJIOCH, KOHTYPHBie moJiochl (B c/yyae NOAATIMBOIO KOHTYpa
HJH pa3pexeHHoro omupanus), Cpelin cekuuii-nojeid CTPyKTypHn Oylem
pasauyaTh yraoBoe, Cpefiiee KORTYpPHOE H LeHTPaNbHOE NMOAL.

Ilo xapakTepy OnHpaHHs paccMaTpHBaeMHle BAapHAHTHL MOXHO pa3-
HeAHTb Ha ABe rpynnsl. B mepByio rpyfny BXOAAT KOHCTPYKIHH, HMeiO-
LiHMe BHYTPeHHHe ONOPH B BHAE BHICTYNAIOIIMX CTEPIKHEBHIX KamuTtenefl.
Ko BTopo#l rpynmne OTHOCATCSi BapHAHTH HePas3pesHOro HMOKPHITHSA, B KO-
TOPHIX HEeT BHICTYNAIOMHX CTEPXHEBHX KanMTenell — CTPYKTYpa OmHUpa-
€TCS HeNOCPeJCTBeHHO Ha KOJOHHHL,

3.46. 2ddeKTHBHOCTL KanHTeJbHOrO ONMpaHHSA 3aK/AYaeTcd B CO-
KpallieHHH CBOGOJHOrO NpoJieTa MeXXKOJOHHHX NMOJIOC, SABJAIOMIHXCH RaH-
Goslee HanpsXKEHHHIMH 30HAMM HepaspesHoii cxeMul. Buanaune kannuteneh
B Go/bllieil Mepe CKasblBaeTC HAa CPEJHHX NPOJIETAX MEXKOJOHHBIX MO-
JIoC, IOCKOJIbKY 3€Ch MPOJET yMeHbillaeTCs ¢ ABYX CTOPOH.

Ins npeaBapHTeNbHOro H3y4YeHHs paGOTH KANHTeAbHOH 3OHBI PeKo-
MeHJyeTcs PacCMOTPETh HEPA3PE3HYI0 CTPYKTYPHYIO INIETY C HEOTpanm-
YeHHBHIM YHCJIOM NPOJETOB MNOA NefiCTBHEM PaBHOMEPHO pacrnpejieleHHON
Harpysku [9]. Ynpyrue cBoficTBa CeTOK peKOMeHAyeTcs NPHHHMATbL H30-
TPONHLIMH,

Ha puc. 3.10 mokasana ceKuus NOKPLITHSA, rAe AJA HarJsSAHOCTH HA
YacTH NJ1aHa CHATH BepXHHe AuaroHand., CTepXKHM BepXHeH CeTKH IOKa-
3aHbl MOJYXXMPHOHK JIHHHEH, CTEPXKHH HHXXHEH CeTKH — TOHKOH, a packo-
¢l — MyHKTHpoM, Pacnpejlesienve ycuumit B 30He BHYTPEHHHX oflop He-
paspesHoro CTPYKTYPHOro NOKPHITHS HMeeT OCOGEHHOCTh MO CPaBHEHHIO
©0 CIJIOIIHOH IJIHTOH, COCTOAILYIO B NMOABJEHHH B OLHOM H3 CETOK KalH-
TeJIbHOH 30HBI AOMOVIHHTENbHEIX BO3AECHCTBUHA OT rOPH30HTAJNBHLIX COCTAB-
JSAIOINX YCHJHH B pacKocax Kamuteiau (pacnopa). Ilpm seicrymaloinest
BHH3 KAaNUTeN¥ YCHJIHS Pacnopa MepeRaloTcs Ha HHIXKHIOIO CeTKY M OpH-
BOAAT K YMEHBUIGHHIO CXKATHA B CTEPKHAX [, ABJIAIOWIMXCH OCHOBAHHEM
KanuTeJd # K HEKOTOPOMY RONMOJHHTENBHOMY CXKATHIO OKPYKAIOUUX
cTepxHel 2.

Uro6el PacCYMTATL ONOPHYIO 30HY, HAJJICKHT BHIPE3aTh €€ M3 KOH-
CTPYKIHH H NPHJOKHTbL BHEUIHIOIO Harpysky, a Tak)Xe BHYTPeHHHe YCH-
JHf, 3aMeHAIOMWMe HeficTBHe oTOpolleHHOi uyacTH. BHyTpeHHue ycHaHs
peKOMeHIyeTCH ONmpeleasiTe Mo Ta0JHUAM LA Ge36aNOYHBIX MepeKDbITHI
WIH, NOAb3YyACh aHajorHed MexAay paboroii cekUHH GeCKOHEUHOro He-
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Puc. 3.9. daeMeHTH Hepaspe3HOro NOKPLITHS
! — BHYTpeHHSST onopa; 2 — ONOpHl IO KOHTYPY; & — MEXKOJOHHag mnonoca; 4—
KOHTYpHas mojoca; § — yriaoBoe mnosae; 6 - CpefiHee KOHTYpHOe moJje; 7 — IEeHT-
paibHOE NoAe
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Prc. 8.10. Cxema ceKUMH ROKPHITHS (MONYXHPHAS JAHHHA — BEPXHAA NOSCHAS CET-
Ka, TOHKas — HHIKHAA NYHKTHPDHAA — PACKOCH)
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1/3 Puc. 3.11. 3ona BHyTpen-

Helk ONOPH NPH TOoYEYHOM
\> onupaHny
N VA4 RS / e
N7 \jl/ N K/ o«
Y] NN vd S ~,
AN NI ™~
/ N, /
Ny / N1/ -~
2 —— K =
= 2™\ il
N N 4
SLANLAL N <//N
\. /TN
4 RN /#\ s | N .
~

pa3pesHOro NOKPHITHA H DPAaBHOBEJMKOH# eii Kpyryioil sauleMjieHHOR no

KOHTYDY IVIACTHHKH C NpHBEIEHHHIM pajnycoM R=I[y2 [10].
Onopusle peakuud CUHTaeM paBHOMEDHO pacupejieJieHHHIMH 00

OKPYXKHOCTH PaJHycoM r=b]/§, IPOBeflcHHHIM Yepes Y3JIBl CTepXKHEBO
Kamuteau, OnpeflefieHHe PajHaJbHBIX M TAHTEHIHAJBHEIX MOMEHTOB H
nonepeyHblX CHJ, NeHCTBYIOIIHX IO KOHTYPY OIODHOH 30HH, PEKOMEHAY-
eTCsi BECTH CoryiacHO ykasamusm [9]. VYcwius B JeKapToBO#i cucTeMe
KOOPAHMHAT HAXOXHM 3aTeM IO u3BecTHHIM dopmyaam [11].

3.47. B pane cayuaeB HapyXHas KanHMTeJb MOXKET OKa3aThCs He-
yIo6HOM 1O TeXHOJOTHYECKHM YCJOBHSM, 611arojaps HaJHYHIO BHICTYMa-
Iolleil YacTH KOHCTPYKNHMH, B sToM ciyyae mpHMeHHMa cXeMa C TOYEYHHIM
OnMpaHHeM Ha BHYTPeHHHe OHOPHL.

CyllecTBYeT IOJHOE €AMHCTBO B CXeMe paBoTh Hepa3pe3HHX CTPYK-
TYp B cjyyae TOYEYHOro H KalHTesbHOro onupanusd, IIpH ToueyHOM oOnH-
PaHHH CTPYKTYPH ONOPHAA KamnuTelr He BLICTYNAeT H3 CTPYKTYpHO#
IMIMTHL, a SBJfAETCH ee BHYTPeHHell opraHHuecKoit wacTteio (puc, 3.11),
KOTOpas Tak 3Ke, Kak ¥ HapyXHas KaluTe/b, COKpPawaeT HpoaeT MexX-
KOJIOHHBIX [OJOC,

3.48. Ilpn xanuTeNbHOM ONHPAHHH BO3HMKAIOUMA pacnop (ropu3oH-
TajJIbHble COCTABJMIOUIME YCHJHII B pacKkocaX KalMTeJH) pasrpyxaeTr Ha-
HboJsiee cxaThle NOSICA OCHOBAHHA KAaNHTEJH, YTO MPHBOAHT K YMeHbIUe-
HHIO NPOruGoB H yCHAHH B CTePKHAX NOKprTHA., O6paTHas KapTHHA No-
Jy4aeTcst IPH TOYEYHOM ONHUPAHMM HE3aBHCHMO OT TOrO, 1O HHIKHHM HJIK
BePXHHM y3JaM OHO ocyuecrsiusercs. Tak, B clyyae BepXHero OmHpaHHs
CTPYKTYpa OKasniBaeTCsi MOABELIEHHON K KOJIOHHE Ha PacKkocax BHYTpeH-
Helt KamuTesH, npu 3ToM 00pa3oBaBliMiicss B HHXHeH CeTKe pacnop yse-
JIMYHBAeT CXKATHe MOSICOB KamHuTesH, B cilyyae HHXKHEro omHpaHHs cxa-
THe CTePXHH BHYTPeHHeH KalHTesNd BBI30BYT B BepXHEM NofAce pacTd-
JKeHHe, UTO TaKXe CYMMHDYETCS C OCHOBHBIMH YCHJIHSIMH B STHX NOsicax.
Taxkum oGpasom, npu TOueuHOM ONmMpaHWH o6pa3oBaBLUHICA pachHop He
pasrpyxaer CTPYKTYpY, KaK IPH KanHTeJbHOM OMNMpPAHHH, a JOrpyxKaer
ee, BLI3BIBAH JOMNOJHHTENbHEIE NPOrHOLl H YCHJAHS B CTEPKHAX COOTBET-
CTBYIOIHX CETOK,

3.49, [Ipn nNpPOEKTHPOBAHHM Hepa3pe3HBIX CTPYKTYP 3HAYHTEJBHYIO
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pOJIb HrpAeT YyeT BJHSHHA (aKTHYECKOH MKECTKOCTH MeXKOMOHHBIX NO-
JIOC Ha pacmpeiesieHHe YCHJHH, a TakKXe CrefieHb LeNeco06pasHOCTH
NOJKpenJeHHs] 9THX NOJNOC CHelnaNbHEIMH (PepMamy,

Ilpu Bcex paBHHX YCJOBHSX YCHJIEHHe MEXKOJOHHEIX HOJOC IIpH-
BOAHT K GosblleMy CHHKEHHIO YCHAHH B noficax MeXKOJOHHHX IOJ0C
CTPYKTYPHL H MeHbIIEMY B UEeHTPAJIbHEIX NOJAX.

PACYET CTPYKTYPHBIX KOHCTPYKLIMH
HA BEPTHKAJIbHBIE CEICMHYECKHWE BO3OEVICTBHA

3.50. IIpn onpefeneHnH nepHonoB H HopM COOCTBeHHHX KoneGauuit
B BEPTHKANBLHOM NJIOCKOCTH MOKPHLITHA ¢ NpHMEHEHHeM CTPYKTYDHEIX KOH-
CTPYKUHA pEKOMeHAYeTCs CTPYKTYPHHE IVIMTH paccMaTPHBATh KaK OpPTO-
TPONHbIE INIACTHHKH C NPHBENEHHON IMJHHAPHYECKOR MeCTKOCThIO H XKe-
CTKOCTHIO Ha Kpy4eHHe, BHPaKeHHA LJis KOTOPHIX NMpHBEJNEHH B TaGn. 4.

3.51. Ilepuoant H ¢GopMbl cOGCTBEHHBIX KoJleGaHHH NJIACTHHOK C 9K-
BHBAJICHTHHIMH JKeCTKOCTHLIMH XapaKTePHCTHKaMH ONpEAeNATCA ¢ No-
MOIIBIO TAOMHL AJA NPAMOYFOJbHBIX MJIACTHHOK C PA3AHYHEIMH KpaeBbi-

MH ycnoBuamu [12]
T La ‘/—"T (3.43
=25 —5— , .43)
krn D,

rie La — JJIHHA NJAaCTHHHE (NPOJET CTPYKTYpHOH IJMTH) B paccCMaTpH-
BaeMOM HanpasJ/ieHHH; k,z,,,, — Koaddunuenrt, onpenensieMut no Tabam-
uaM cnpasounuka [12]; m — paBHOMepHO pacnpejeneHHasl Macca CTPyK-
FYpH € yYeTOM HArpy3oK Ha nokpeitde; D.— npuBefleHnas UMAHHIDH-
YyecKas eCTKOCTh.

Has ksazpaTHOft mMAapHHPHO ONepTOfi MJAACTHHKY kf, =19,73.

GopMu cOGCTBEHHBIX KoJieGaRHit MAACTHHOK MOXHO ONpefesATb 110
TabangaM cnpasounuka [13].

3.52. Ilpu onpeneneHud nepuojos H ¢opM cobcTBenHbiX Konebannuii
CTepxXHeBas IJIHTA CHCTeMBl « KHCJOBOLUCK», OonepTasi Ha YeThipe KOJIOHHEI
(prc. 3.12), MoxeT paccMaTpHBaTBCH Kak IvIacTHHA Oe3  KOHcoJed,
ynpyro 3aMemeHHas Ha XouType [14].

Ilepron ocHOBHOro ToHa Ko/NeGaHHA TaKol NJIACTHHE paBeH

La l/ - 3.44
hi=2n —aas BMEAmat(my * G4

07+ 147, + 24

n + 22 my + 124
N1 — NpHBeAeHHHH KO3 duIHeHT ynpyroro 3aMeleHus; NpH OAHHAKOBOMR
cXeMe KOHCTPYKUHA MOKPHITHA B KOHCOJbHOH M MPOJETHOH YacTAX Mi==
=3Lc/La (cM. puc. 3.12); Kk — xosdhdHuMeHT, 3aBHCAIME OT THma
CTPYKTYpPHO# mJaHTH (cM. Taba. 4); E—Moayap ynpyroctd; Ams—

112

rael (M) = — Ko DHUHEHT YIpYroro 3saMelleHHS;



Puc. 3.12. CxeMa noKPHITHA
C KOHCOJABHBIMH Y4acTKAMM a / 67
a — 3ajlaHHas cxeMma, 6-— pac-

yeTHast cXeMa, [ ~— ycjoBHOe
WapHHPHOEe ONHPaHHE N ~
I x
| o !
{ / N I \?
- h
v ~N s
L e _ 27 ~
Puc. 3.13. Cxemmt Harpysox N /
HAa NOKPHITHE NPH TNpOREpKe a
HanpsxeHHo-aedopMupoBan- 4 La 4y
HOTO COCTOSIHRSA Y
a — Qs NOKPeiTHR Ge3 KOR-
conelt; 6 — ¢ KOHCONAMH
-+
2) Joc i ou8 3) Yoo T Tt
”g;U_LLLiM’_LL% FEEXIRITEXE RN IRNEY;
Joc*9¢ 9oc % Jo
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e
TIETivididy
e ta Loy

flyI0llaAb CeYEeHHS BEPXHEro nosca; g — pasMep A4YEHKH CTPYKTYpHI; o0 —
yroJl HaK/JOHa PackoCOB K TOPH3OHTAJNbHOH NJOCKOCTH.

[Tpu pacuere HOKPHITHA B BHAe CTPYKTYPHHIX KOHCTPYKUHMH, MEPHOABI
OCHOBHOI'O TOHA KoseGaHHii KOTOpHX MeHblle 0,4 ¢, AOMycKaerca He
YUHTBHIBATb BHCUIHe (GOPMbI KoJeGaHHiL.

[Ipn sToM npoBepxy HampsiKeHHo-AeHOpMHPOBAHHOrQ COCTOSHMS
CTPYKTYPHBIX KOHCTPYKUHIt PeKOMEHAYETCS BEIIOJHATL ClHe/lylomHM 00-
pasom [14]. Onpegzeasiercsi paBHOMEPHO pacnpexeieHHas Harpy3Ka Loc
Ha mnokpuTHe (cM. m. 5.1). [To ¢opmynam, ananoruuneiM (5.1) u (5.2),
HAXONHTCA pAaCHpe]cicHHAast BepTHKaJbHasfl ceficMHyecKas wnarpyska

Be=KiKzgoc AP Kq, , (3.45)

agech P1— KoapdHOMEHT AMHAMHYHOCTH, COOTBETCTBYIOUIH{i OCHOBHOH
thopme cobCTBeHHbIX KoAebanui U KoahuuuenT GopMu =1,
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BBuay pacupenelieHdst HHEPUHOHHHIX CeHCMHYECKHX Harpy3oK mpo-
TOpUHOHANBHO OpAHHATaM (opMbl KoJebaHui#l BeNHYHHA ¢c OTHOCHTCH
K LEHTPaJbHON 30He CTPYKTYypHOHl mauTH. Ecau pacnpepenenve HHep-
LHOHHEIX HArPY30K NpPHHATH GJAH3KHM K CHHYCOHJAJLHOMY, TO 3KBHBa-
JIEHTHas DABHOMEPHO pacnpejiejeHHass Harpyska paBHA Goxn=={c-2/m.

PacyeTHyi0 npoBepKy KOHCTPYKUHIl MOKPHITHSI PeKOMeHAyeTCs BBI-
NOJMHATL AAA clepylomux cxem (puc. 3.13): npu paBHOMepHO paclipe-
JleNleHHO# Harpyske §ocztGoxs 1O IVIOIAJH IVIMTBI; NIPH PaBHOMEPHO
pacipefienenHolt Harpyske foec—b@oxs MO IVIOIMALH NJHTH, 33 HCKIIO-
ueHHeM LeHTpaJbHON uacTH AganHoit 0,4 L., rae cymmapHas Harpyska
PaBHA Goc==¢c; UPH HAJAHUMH KOHCOJBHBIX 4YacTel mnpH Harpyske
GatGoxs HA DPONETHYIO WaCTh INIHTHL M oc (15 K K2A) —Ha ee
KOHCOJIbHBIE Y4YacTKH. 3hech Pn=>5 orpaxkaer rTpeboBauus m, 5.13.
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BO3AeHCTBHA 31aHHH NaBHJAbOHHOIrO THIA C MOKPHITHEM B BHAE CTPYK-
typro#i mautH. — B ku.: CeilcMocTOfiKoe CTPOHTENLCTBG (pedepaTHB-
uuii c6opruxk). IMHHUC Toccrpos CCCP, M., 1974, Buin. 2.

4. PACYET CTPYKTYP C NPHMEHEHHEM 3BM

O61iue noNoKeHHud

4.1, [Tpo6reMa 3KOHOMHH CTAJMH NPH NPOEKTHPOBAHHH CTPYKTYp B
6oJIbIIOff Mepe 3aBHCHT OT CTENEHH JOCTOBEPHOCTH ONpejiesieRHs BHYT-
PEHHHX YCH/Hi B 3/IeMEHTaX KOHCTPYKUHMH. [lpubaMiKkeHHBIE METOABE
pacyeTa AONYCKAalOT HETOYHOCTH, KOTOpDLE NPH NPOEKTHPOBAHHH NPHBO-
JAST K 3aBBIUIGHHOMY Pacxoiy MaTepuasoB. Dosee TouHHe pelleHust MO-
FyT GBITh NOJYYeHH ¢ npHMedeHHeM DBM.

K pacueTy cTpyKTypHbix MJAHT Ha DBM Moryr GbiTh NPHMEHHMBI
caMpie Pas/JHYHKle NOAXOJb B 3aBHCHMOCTH OT HX KOHCTPYKTHBHBIX 0CO-
GeHHOCTel, PeryJsfipHOCTH M HEPeryJfpHOCTH CTPYKTYpPhl pelIeTKH H
YCJOBHil ONMHPAHH#, XapakTepa O4YePTAHMS B IJIaHe, MOLIHOCTH upHMe-
HAemoiit 9BM u . nn,

OZHAM H3 TaKHUX NOAXOJOB SBJSETCA HCNOJNb3OBaHHE XOPOWO pPas-
paGOTaHHOrO B HacTOSIlee BpeMA MeToAa KOHeuHblx 3JeMmeHTOB (MKD)
{1, 2,3, 4].

CylHOCTh MeTOJa KOHEYHBIX 3JIEMEHTOB 3aKJYaeTcss B TOM, 4TO
CIVIOIIHOE TEeJNO YCJHOBHO pa3fieyaeTcs JIMHHAMH HJH MOBEPXHOCTAMH Ha
HEKOTOpPOe KOJNHYeCTBO KOHEYHHX 3JEMEHTOB, KOTOphle COeLMHSAIOTCH
MexAy coGOf B Y3JOBHIX TOYKAaX, pACNOJIOXKeHHHX Ha HX TPaHHLAX.
Ilocne Toro, Kak HaiAeHB! IKECTKOCTHble XaPAKTEPHCTHKH KOHEUYHBIX
9/IEMEHTOB, pacyeT MOMEJH OCYHIeCTBJseTC JHGO MeToaoM CHJ, Ju6o
merojioM nepememtenuit. HauGosnee ynoGeH MeTOj NepeMelleHHH, B KOTO-
POM OCHOBHafl cHCTeMa oOpasyercs HasnoXeHHEM (HKTHBHBIX CBA3ed Ha
BCE Y3JIH COeAHHEHHS 3JeMEHTOB MexKAy coboi.

PaspaGorannble NMPUMEHHTENLHO K NPHOMHMEHHBIM cnocobam pac-
yeTa MeTOJbl ONpejie/eHHs] XECTKOCTHBIX XapaKTepPUCTHK CNJIOIHOH cpe-
Abl, HMUTHPYIOUEH peryinfipHyio IMaPHHPHO-CTEPIKHEBYIO CHCTEMY, MO-
ryr ObITh YCHEWIHO HMCHOJL3OBAHEl IIPH pacueTe CTPYKTYPHBIX ILIHT HA
3BM 10 HMeIOWHMCS NporpaMMaM pacueTa, OCHOBAHHHIM Ha MeToje
KOHEUYHbIX JEMEHTOB.

KoneuHnil sneMeHT B 3TOM clyyae MOMET COCTOSATb M3 OAHOH HJH
HEeCKOJIbKMX flUeeK CTPYKTYpH, a pasMephl KOHEYHHIX 3JIEMEHTOB H HX
JKECTKOCTHble XapaKTePHCTHKH MOTYT GhITb pas3iHyHbl. Bce 370 no3so-
ader apdexTHBrO HenoabzoBath MK npu pacyerte cTpykTyp ¢ Go/bLINM
KOJIAYECTBOM Y3JIOB M CTEPXKHE M CYLWIeCTBEHHHIMH OTKJIOHEHHSIMH OT
perysisipHoCTa, Koria NpPHOJHIKEHHEle METOAbW He 00eCcneyMBalT NOCTa-
TOYHOH TOYHOCTH, a MOUIHOCTb NpHMeHsieMoii YBM HejmocTaToyHa nas
pacuerta no JeHCTBHTENbHOH AHCKPETHOI pacueTHON cXeMe.
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Tlpn mamuyun DBM gocraTouHo# MOIMHOCTH, B OCOOEHHOCTH B
CBA3K C OCBOGHMEM H BHEADEHHeM NPOTPAMMHO-COBMECTHMEIX MAaLIHH
3-ro mokosenus (EC 3BM), nauGonee JOrHYHLIM H TOYHHIM SBASETCH
He mepexof oT CTPYKTYP K CIVIOIHOH 3aMeHsiolleit cpele, a pacueT UX
KaK JHCKPEeTHBIX CHCTeM. B 3ToM cayyae B KayecTBe KOHEUHOI'O 3JeMeH-
T2 NPUHHMAETCS] OTJEJbHEI CTEePIKEHb.

B wacrosimiee BpeMs OOJIBIUHHCTBO HABYYHO-HCCAeAOBAaTeNbCKHX H
NPOEKTHEIX OpraHu3auuit obGaapaer oOmupHoft OGuGamoTeKOH nNporpamm
pacyera CTPOUTEJbHHIX KOHCTPYKUMH Ha DBM. B yacTHocTH nporpammel,
paspaGoTtaHHble Ha ocHoBe MKD, nmeorcs B Kues3HHHIII, I'TTHU
YxpIICK, HUHMACC (Kmes), KMCH, HHHHCK, LTHHUUIICK, MUUT,
MUCH, Jlen3HWHDIL, JlennpoeKT H APYrHX OpPraHH3aUHsX,

Ito Goablued HacThIO YHMBEPCAAbHHE TIPOTPAMMEL, NO3BOJAAIOLINE
PaccUHTLIBATh IMMPOKHIA KAaCC KOHCTPYKUMH, BKJIOYAIOHMIHA KaK CTepXK-
HeBble CHCTEMbl, TaK M CILIOINHHE Tena. BceaencrtBHe cBoelt yHHBepcalb-
HOCTH OHH 00JafaloT AOCTATOYHOH CJOKHOCTHIO AJATOPHTMOB, B psje
clIyqaeB He YYHTHIBas chneuu®HKH paboTbl CTPYKTYPHBLIX IJHT.

Marepuals, H3J0XKeHHME B Hacroswed raaBe, npefHasHAueH AAR
COCTaB/JEHHS aJArOPDHTMOB M mporpaMMm pacdeTa Ha DBM crpyKTypHBIX
IJIHT C Y4eTOM OCOOeHHOCTeft HX paboTHL,

4.2, XapaxTepHo#i 4epTOH CTPYKTYDHBLIX NJIMT SBJISeTcAd Manaas Xe-
CTKOCTb CTepikHejt Ha u3rub, YTo MO3BOJIAET AONMYCTHTb NIPH HX pacuere
FHNIOTE3Y O IIAPHUPHOM COEJHHEHHH Y3JIOB M 3HAUUTEJLHO YNPOCTHTHL
MOCTpOeHHe aJropHtMa pacuera. C Apyro#t CTOPOHH, BBHAY BLICOKOM
CTeNeHH CTaTHYeCKO# HEONpeAeJHMOCTH HanpsiKeHHO-AedOPMHPOBaHHOE
COCTOSIHHe AaHHBIX CHCTEM 3aBHCHT OT XKeCTKOCTeA COCTaBJfIOMHX 3Je-
MEHTOB Ha AEACTBHE INPOJOJBLHBIX CHJ H XapaKTepa HX H3MeHeHHS B
npouecce HArpyxeHusi. YBejiuueHue NPOrHGOB 3JeMeHTOB, CBASaHHOE €
HayaJbHBIMH HECOBEPLICHCTBAMH H 3KCHEHTPHCHTETAMH NPHJIOKEHHS
NPOAOJABHLIX CHJI, TMPHBOAUT K CHHIXKCHHMIO HMX XecTkocTell. ChneacrsueM
9TOro SIBJASETCSl hepepacnpejieieHHe BHYTPEHHUX YCHJHiI H HapacTaHHe
o6IHX nporu6oB KOHCTPYKUHH. YKasaHHbe (akTophl peKoMeHayeTcs
YUHTHIBATH NpH pacyete (cM. nn. 4.6—4.17).

4.3, TIpu uccnefoBAHUU PabOTH CTPYKTYPHHIX NAHT B cocrase Go-
Jlee CJI0XHBIX CHCTeM, HalpuMep, B COCTaBeé KapKaca 3MaHHA ¢ YyYyeroMm
MORATIHUBOCTH OCHOBAHHA ¢ NPEABADHTENbHBIM HaNpSIKEHHeM, PeKOMeH-
AyeTcs NpPHMeHEHHe CMEUIAHHBIX MeTonoB (cM. nm. 4.19—4.21, 4.24—
4.31). B atoM cayyae HCnoJb3yeTcs CJI0xHag OCHOBHAA CHCTeMma, OT-
JAeNbHBIMH 3J1EMEHTAMH KOTOPO#l MOIYT GBITH CTPYKTYPHBIE {IAMTH, KO-
JIOHHEI KapKaca, yIpyroe OCHOBaHHe H T. II.

4.4. Ilpu pacyere CTPYKTYPHHIX INIHT C OOJbIUMM KOVIHYECTBOM Y3JI0B
H CcTepXHeH peKOMeHJyeTCsi HCIOJb30BAaHHE MeETOLOB, NO3BOJISIOUIUX
CBOAHTb pacyeT KOHCTPYKIUHH B LEJAOM K aHAJH3y OrpaHHYEHHOro 4Hcaa
cexuuit u fAveex (cm. nn. 4.22, 4.23), B srom cayyae cTepxueBas cucre-
Ma NoJApa3jedsieTcss Ha OTAeJNbHHe KOHCTPDYKTHBHHIE 3JEMEHTH NpPOH3-
BosbHOH (bopMbl, JKeCTKOCTb KaxKAOro 3JieMeHTa CBOLMTCH K €ro KoH-
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TYPHEIM y3/iaM, KOTOpHIe H PaccMaTPHBAIOTCS B OKOHYaTeJbHOH CHCTeMe
ypaBHeHu#t, JlaHHHIH MeTOX 10 cBOeH Hjiee NMOXOX Ha METOA KOHEYHOro
9JIEMEHTa, HO B 3TOM cC/lyyae He NPOMCXOXHT H3MEHEeHHMS Xapakrepa
COSAMHEHHH 3JIEMEHTOB MO KOHTYDY: HHKaKHe CBfI3H B CHCTEME HE@ HCKa-
KAlOTCSL U He HapylaloTcs.

4.5, B CTPYKTYpPHHIX IUIHTax BO3MOXKHO HCIOJIb3OBaHHE B OTAE/b-
HBIX CJAy4asXx ynpyro-njiacTuyeckofi craguH paGotel, DTO MO3BOJAAET
YMEHbIUHTL YHCJIO THHOPA3MEPOB CTEPXKHEH M CHH3HTh Pacxoi Merajja
3a CYeT HCNOAb30BAaHHA HMMEIOUIMXCS  pe3epBOB Hecylueli cnocoGHOCTH.

Yuer ynpyro-niacTHYecKoél cTaiHH paGOTE HEOOXOOHM TakxkKe NpPH
HCC/ICJOBAHHH NpefeJIbHEX COCTOSHHH CTPYKTYPHHIX IJIMT [pPH CTaTHYe-
CKHX Harpy3kax ¥ TeMIepaTypHbLIX BO3JEHCTBHAX B YCJIOBHAX NOXKapa.

Pacuer cTPYKTYp B YNpPYro-nJacTH4YeCKOH CTaAHH PpeKOMeHAYeTCs
NPOBOAHTb NpPH yueTe (HH3HUECKOH H TeOMeTPHUYECKOH HeJHHeHHOCTH (CM.
nn, 4.32—4.39).

PACUET CTPYKTYPHBIX ITJIMT METOIOOM NEPEMEILEHHW

Manuua KECTKOCTH 9JEMEHTa KOHCTPYKUHH

4.6. Maipuuell XKecTKOCTH ONpekessieTcsl CBA3b MEXAY Y3JIOBHIMH
nepeMellleHHSIMH ¥ Y3JIOBBIMH YCHJMSIMH 3JIEMEHTa, T. €. OnpelensioTcst
ero ynpyrie cpofictBa. AN KaxAOro yajloBOro mepeMellleHHsl BBORHT-
CAd COOTBETCTBYIOILee Y3/0BOoe ycHaHe, COBOKYNHOCTb STHX YCHJHH Xa-
paKkTepH3yeT BJHAHME CMEXKHBIX 3JIEMEHTOB KOHCTPYKLHH Ha paccMaTpH-
BaeMbIH 5JIeMeHT.

Mexay y3nOBBIMH YCHAHSMH H Y3JIOBHIMH MeDeMEUIEHHSIMH 3JleMeH-
Ta CYHUIECTBYET ONpeje/eHHasn CBA3b

- ~
N=rw, (4.1)
-
rie N — BeKTOp-CTONGel, Y3JMOBHIX YCHJAHWI; r-— MaTPHHA JKECTKOCTH
—
CTEPXHS; @ — BEKTOP-CTONOEI, Y3J0BHX NepeMelleHu.
4,7, Huxe npuBojutca ompe-

JieJieHHe MaTPHLB! JKeCTKOCTH sl 2 Ngz
CTepXHA C INADHHPHHEIM npHcoe- N § .
JUHeHHEM K y3JaM KOHCTPYKUHH ]
no HeaeOpPMHPOBaHHON cXeMe. a ”m/("@ X6
CrepxeHb ab OpHEHTHpOBaH OT- 'Vay/ ]
HOCHTE/IbHO HEeNOJBHXKHOH nps- (A F —=X
MOYTO/IbHOH CHCTEMBI KOODAHHAT V Ny

Ynt
(puc. 4.1). CoorHomeHne (4.1)

AJsl  JAHHOTO CTEePIKHA MOXeT ’g

O6bITb 3amHCaHO B CJAeAyiOlleit Puc. 4.1. K nocrpoeHnio maTpunbl mxKecT-
Q)OpMe' KOCTH cTepxkHA no Heaedopmuposannof
' cxeme
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- N Iy
Ny = alf _ Taa Tab ” ”wa (4.2)

— - ’
Np Toa Top wp
Tie
o Nay - Npy ||— BexTops 0GOGIIEHHBIX YCHAHE B y3-
Ng= {|Nay|l, Np=| Ny ||lnax a n b no Hanpasrennsm koopau-
Ngz Ny, || vatubix oceil;
o Ug - Uy ||— COOTBETCTBEHHO BeKTOpH 00600LIeH-
W, = | Vg |{[, Wp=1|0Up (lHBIX mepeMeweHnit y3no8 a u b no ua-
w, wy, |INpaBJeHnsiM KOOPAMHATHBIX oOCeii;

Tae, Tap H T, K. — KBaJPaTHule NOAMATPHULL Pa3MepHOCTBI0O 33 peak-
LHIt B y3Je C HOMEpPOM, NMOMeYeHHHIM NePBLIM HHIEKCOM OT eXHHHUYHBIX
nepeMellleHHii y3jia ¢ HOMepOM, IOMeUYeHHBIM BTOPBIM HHJCKCOM.

B sHHEeHHON NOCTAHOBKe 3a/1a4K

2
Fee Txy Tz ny  ngny figfg
—lr — &' 2 — _Ll’ K: (4.3
Tab=Toa= [T Tyy Tyef| =" WMy fe My Py R =00 (4.3)
2
tax Tzy Tze nyf, npn, n;
Taa = Tbb =~ Tabs (4.4)

The fix, Ny, N, — HANPABJSIOWHE KOCHHYCH CTePXKHS; ! — AJjHHA CTepXK-
ns; D, — JKECTKOCTb CTePXKHSA Ha AeiicTBYe TPOAOJbHOH CHILL

[pu ueHTpanbHOM MNPHIOKEHHH NPOJAOJBHBIE CUJB B ynpyrod cra-
aun pabotsl Dp==EA.

O6mas MaTpuua KECTKOCTH KOHCTPYKIIHH

4.8. O6wmas MaTpHIla JKECTKOCTH BbIparKaeTcs yepes MaTpHLbl XKe-
CTKOCTH OTAEJbHBIX 3JIEMEHTOB H YCTAHapBJIMBaeT CBA3b MEXKAY Y3JIOBbI-
MH nepeMelleHHSIMH KOHCTPYKUHH B HeJOM H BHelllHelf Harpyskoi.

Harpyal(a Ha KOHCTPYKUHIO MNpHKJAAbLIBAETCA B Y3J0BLIX TOYKAX

F
Fy

“nif
i

-
Fp
-
Ka}K,Elaﬂ H3 CHJ F{ HMeeT CTOJIbKO 2Ke KOMMOOHEeHT, CKOJbKO H paCCMaT-

puBaeMble peakunH sjaemenTa, IIpH WapHHPHOM COeJHHEHHH Y3JIOB KOH-
CTPYKUHH

Fy
Fr=1| F, | .
N |F;
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Inst yROBASTBOPEHUS YCAOBHAM PABHOBECHS B HPOU3BOALHOM YaJ10-
—

BOl TOuUKe { KaXJad H3 KOMIOHEeHT F; JoJ/:KHA OblTb NpHpaBHEHA CyM-
Me KOMIIOHEHT CHJI OT BCeX 3JIEMEHTOB, COeAHHSIOMIHXCH B 3TOM Yyale,
[pu KosuyecTBe y3/40B KOHCTPYKUHH, DaBHOM X

— k -
Fy=— Y 1Ny (4.5)
j=l
B npaBoii yacTu ypaBHeHus (4.5) OT/IHUHLIE OT MyJ CHAbI GYAYT
J@BaTh TOJbLKO 3JIEeMEHTH, COAepKalulue TOUKY i.
CornacHo cootHowenHio (4.2) Bektop 0GOGIIEHHBIX YCHJHA B y3Je
{ AJI7 3J1eMeHTa C HOMepaMH Y3JIOB ij paBeH

—

— w;
Nl =Trie ragley || 20 )] - (4.6)

wj
C yuetom (4.6) coorHouienne (4.5) sanuwercs B dopMe

k -

—_— w,
Fi=— E Lric rejlig _: . (4.7)

/= w

H 3pech BKJajg B CYMMY HalOT TOJbKO 3JEMEHTH, COEQHHSIOLIHeCsT B
ysJe i,

O6mbeannsia 3TH ypaBHeHHs, MOJyyaeM MaTpPHYHOe yPaBHeHHe paB-
HOBECUSl METOAZ mnepeMellleHHi B oOiue#i cCHCTeMe XOOpAMHAT

— -
Rw=—F, (4.8)
rie R —ofiias maTpuila MECTKOCTH AAA BCell KOHCTPYKIUH:

r, s . . . rig

R = roy Toa « < « Iop . (4.9)
Tey The « « « Ipg
DneMeHTsl 3TOA MaTpPHUBl NpescTaBiasioT coboit KBaapaTHble nOA-
MAaTPHIBI H, 32 UCKJIOYEHHEM AHATOHAJBHHIX, ONPE/LeSIOTCH 3aBHCHMO-
crbio (4.3). JinaroHanbHble 3JeMeHTH NpPH yueTe cooTHouteHus (4.4)
OnpejesAoTCs 3aBHCHMOCTBIO

k
Py = — Z rij. (4.10)
j=l1
4.9. Pewenne cucrembl ypaBHennil paBHoBecHst (4.8) B0O3MOXHO
JHUIb TIDH HAJOJKEHHH HAa KOHCTPYKUHI0 HeoOXOJHMOrO 4YHC/aa cBA3ed,
HCKJIIOUAlOINX ee NepeMelllcHHe B TpocTpaHcrse, B aTtoM cayuae pelre-
HHe MOXeT OBITh IOJYYeHO NHYTeM BHYEPKHBAHHMS COOTBETCTBYIOUHX
CTPOK H CTOJIOLOB MATPUUBL
[Mo HaliieHHEIM H3 pelueHHsi CHCTeMpl ypaBHeHHHl paBHoBecHs (4.8)
nepeMellleHHsIM ONpeleNIAOTC YCHJAHA B 3J1eMeHTax mo ¢opmyne
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D — —
Nab=—l,1— [nx nynz] [wa—-m.'b]. (4.11)

Pacuer H2 TemMnepaTypubie BO3JEHCTBHS

4.10. TIpu BarpeBe CTPYKTYPHHX KOHCTPYKUHII ¢ HecMellaeMbiMK
onopaMu, a TaKXKe IPH HEPaBHOMEPHOM HarpeBe CTPYKTYP ¢ MoOGHM
BAPHAHTOM OMHPAHHA BO3MOXKHO BO3HHKHOBEHHE YCHJMH B CTepRHAX
llaxe B YCJOBHAX OOBIYHEIX TEMMepaTyp.

Mexaly Y3NOBHIMH YCHAHSIMH H Y3JIOBBHIMH NepeMeleHHSIMH 3JeMeH-
Ta ab (cM. puc. 4.1) npu Bo3AeficTBHH TeMnepaTyphl CYIleCTBYeT CBfA3b

Nop = rap Wap + [Nelas, (4.12)

rAe rap — MaTPHUA XECTKOCTH 3JIEMEHTa KOHCTpPYKILHH; [7\":],.1, — CHJIBL
B y3flax @ H b, KOTOpble BO3HHKAIOT NpH HAarpeBe CTEPKHA Ge3 mnepeMe-
LIeHHU A ero KOHIOB:

>

Nta
o

Nip Hlap

WVilas = . (4.13)

e

Kaxpass u3s cun N, HMeeT CTO/BKO Ke KOMIIOHEHTOB, CKOJIBKO H
paccMartpHBaeMbie DeaKuWM sJeMeHTa ¥ npu KoshdunuenTe JHHeliHOrO
paclpeHHs o ONpe/essieTcss 3aBHCHMOCTBIO

Ny fy
Nig= || Niy\|=Dnatin, . (4.14)
Nyz n;

Eciu K y3Jdy npUMEIKaeT HECKOJBKO CTepiKHel, TO PeaKuHH B HeM
ONPeASNIOTCA CYMMHPOBaHHWEM CHJI OT npuUMbIKaommx crepxueii. Ilpu
KOJIHYeCTBe Y3JIOB KOHCTPYKIHU R

— k —
(Nla= Y, Niala- (4.15)
j=1
3xech BKNaX B cCyMMy OyAyT JaBaTh TOJbKO 3JEMEHTHl, COmepiKallHe
TOYKY @, OOGbeluHsAs BCe TAKHe YPaBHEHH H YUHTLIBAsA YCJOBHS DAaB-
HOBECHS Y3JI0B, OOJy4YaeM MaTpHYHOe YpaBHeHHe PaBHOBeCHA MeTolda
nepeMelteHui IpU TeMNepaTypHLIX BOSAeHCTBHAX

Ru=N,. (4.16)

4.11. Ypasuenus (4.16) u (4.8) oTaHyalOTCA TOJMBKO MNPaBBIMH
YacTSMH, NOTOMY PeKOMeHAYeTcs B OCHOBHO# aJIFOPHTM pacuyera cTep-
JKHEBBIX CHCTEM METOAOM mnepeMelleHHA BKJIYHTL Tpoueaypy ¢opmu-
POBAHHS NpPaBHX YacTefi MaTPHUBL NPH TEMMEPAaTYPHLIX BO3LEHCTBHAX,
H TeM caMplM ClenaTh AAHHBIA anroputv Gosiee YHHBepCaJbHBIM H obe-
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CNeYHBAIOWIHM PacyeT KOHCTPYKLUHH KaK Ha CTATHYECKHE HArpyskH, Tak
H Ha TeMnepaTypHble BO3AEHCTBHSA.

B kauectBe npuMepa Ha puc. 4.2 npeAcTaBNeHO pacnpenelieHHe
BHYTPEHHHX YCHJAHii B CTPYKTYpPHOH NJiHTe cHcTeMbt «Kuc/oBoAcK», 3a-
NPOEKTHPOBAHHOA noj Harpysky 3000—4000 ITa (300—400 krc/m?),
BuI3BAHHOE llepenajZioM TeMNepaTyp MexJAy o006JacTeio KOHCoJedl H
BHYTPEHHeM 4YacCTbl0 CTPYKTYPHI, 3aK/HIOUeHHOH MexXay KoJjoHHaMH. Onu-
paHHe WIATHl HA KOJNOHHBI — WIaPHHPHO-NOJABHKHOE, TEMNEpPaTypa BHYT-
penHefi yacTH CTpYKTypsi Ha 30°C Bhille TeMmepaTypbl KOHCOJeil.

YyeT reomeTpuuecKoi HennHelHOCTH PaGOTHI 2IEMEHTOB
B YNpyroi crajguu

4.12, Ilpu HanUYHH 3KCUEHTPUCHTETOB B Y3JaX DEKOMEHAYETCH YHH-
THIBATH H3MEHEHHe KECTKOCTeil CTepiKHuel Ha AeHCTBHe MPOROJBHHIX CHJI
B mnpolecce HarpyxeHus, BbI3BaHHOE€ AONONHHTENbHLIM cOMMKEHUEM HX
KOHLOR 3a cyer H3ruba, H3MeHenHe XKeCTKOCTEH 3JIEMEHTOB B npouecce
HarpyXeHHs NPHBOAHT K nepepacipeieqeHHI0 YCHJAHA B 3JIEMEHTax M
HapacTauyio OOWHX NPOrHHOB KOHCTPYKIIHH.

4.13, [Ans BHEUCHTPEHHO CHKATHX 3JAEMEHTOB CHHIKEHHE KECTKOCTH
Ha JelicTBHE ﬂpOIlOJleOﬁ CHJIbl ITPOHCXOJHT C MOMEHTA HarpyXeHHd.

Ilporu6 cTepxHA B cepefHHe NpojieTa NPH LIADHHPHOM NPHCOENH-
HEHHH €ro K y3/iaM ONpPLAeAeTCA 3aBUCUMOCTLIO

u
l—cos—z—

~n
l
©
-

n (4.17)
Ccos 9

I‘Ile U= V E f; l;e — SKCUEHTPHCHTET NPHJIOIKCHHA ﬂpOI(O'JleOH CHJIBI

Benuuuna cOnHXeHns KOHUOB CTEPKHS MO JHHUM AeHcTBUA mpo-
JOJNBHOM CHJBI paBHA

A=A+ AL, (4.18)

rae Aln — YKODOURHHME CTEPXKHSl OT CXKAaTHA 1O JHHHY AeHCTBHUA Npo-
JLOJBHON CHJIH c y4yetoM ZAedopmaiuil, BHI3BAHHBIX HANpSKEHHSMH H3-
ru6a; Al; — BeauunHa cOAHIKEHHS KOHIOB CTePXKHSA, BLI3BAHHAA HCKPH-
BJICHHEM €rO OCH U PaBHas Pa3HOCTH MEXAY AJHHOH CTEPXHS H AJHHOMN
NpOEKIMK YNPYroii KpHBOH Ha HaNpaBjeHHe NePBOHAYAJbHOH NpPAMOJIH-
HeHHOM OocH.

3aBUCHMOCTb MEXAY OTHOCHTE/BHEIM COJNHIKEHHEM KOHLOB CTEPXKHSA
H B&JIHYMHON CXKHMAIOLeH CHJIB A0 MOMEHTa HACTYMJIEHHA MJIaCTHYECKHX
nedopmalHii ¢ TOUHOCTHIO O MAJIHIX BEJHYHH HMEET BHJ

Al N Ne [2f 2
&= = Bl (:: Yo

; £ +e)+ . (4.19)
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Puc, 4.2. PacnpepenenHe BHYTPEHHHX
YCHAHA B cTpYKTYpHO# nauTe cucTe-
z N MBl «KHCNOBOACK», BLI3BAHHOE nepe-
y 3 e HajoOM TeMmepaTypbi Mewpy oG-
AACTBIO KOHCOJAe#k M BHYTpeHReft
[ YACTLIO CTPYKTYDM
d 4 —ycuanss B BEPXHHX moOsicax M
X U packocax (kH); 6 — ycuaua B HHXK-
Z e Mo O eteomne
Y i a V X " em)
s 777
y ~ Puc. 4.3. K nocrpoensio MaTPHILbI
KeCTKOCTH CTePXKHA nmo Aedopmupo-

BaHHO} cxeMme

Ilpu pacuere KOHCTPYKUHH B UEJIOM 3KECTKOCTH BHEUEHTPEHHO
CXaThIX  3JeMEHTOB  Ha  feHcTBHe  MPOAOJBHBIX CHJ  JOJIXKHBI
Ha3HayaThC B 3daBHCHMOCTH OT DpacyeTHHX YCHJAHA TakuM obpasom,
4To0bLl OKOHYaTe/bHble CONHXXEHHS XOHUMOB KamAOro cTepxHA (Touex
NPHAOKEHHUA NPOANILHOHR CHJBI) C YY4eTOM pa3BHTHA Nporu6os mnon nei-
CTBHEM PacuUeTHOH HArpy3Ku COOTBETCTBOBaJH AeficrBHTesnbHHM, C 3TOf
Heablo pacier peKoMeHAyeTcss NMPOM3BOZHTL B 2—3 3Tanmi C MocieAyio-
LHM KOPPEKTHPOBaHHEM XecTKocTelk no dopmyne
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D, =

N 1
& o1 e 2f Paz
e r———
EA+E[ (n+)+4le
rie npori6 f onpenenserca no Gopmyae (4.17) B 3aBHCHMOCTH OT pac-
YeTHOTO YCHJHA.

4.14, JKeCTKOCTH UEHTPASbHO CKATBIX U PACTAHYTHIX 2JIEMEHTOB
NPUHEMAIOTCS PaBHBIMH

(4.20)

D,=EA; (4.21)
BHEUEHTPEHHO PACTAHYTHIX
EAI
= ———, 4.92
AT I Aed (4.22)

Yuer reoMeTpuyecKoi HeauHeRHoCTH PAa0OTH KOHCTPYKUMH
B LEJ0M

4,15, TeoMeTpHYECKYI0 HENHHEHHOC1b PEKOMEHAYETCS YUHTBIBAThH
TOrja, KOrja nepeMelleHust KOHCTPYKUHH NOJ HAarpyskofl BHI3BIBAIOT
3HAYHTEeNLHble H3MEHEHHA ee IeOMETPHH, YpPaBHEHHUs! PABHOBECHS! COCTA-
BARIOTCS B 3TOM clydae AJas INedOpPMHPOBAHHOTO COCTOSIHHS, a AJA MX
PEUICHHA DEKOMEHAYeTCS HCHIOJb30BATH IUArOBHIl METOL HArpy)KeHUs.
[lpun ucnonb3oBaHMKM 3TOrO METOAA KOHMCTDYKILMA HA Ka)XAOM 3Tane
pacuera paccMarpHBaeTCA KaK JuHeiHo pedopMupyeMas, HO NMPH KecT-
KOCTSIX, COOTBETCTBYIOIIMX NPUPAILEHHIO Harpysku, ITo Mepe pocra BHel-
Helf HAarpy3kd NPOMCXOJAHT H3MEHEHHE MaTpPHIlL KEeCTKOCTH OTAEbHbIX
CTepIKHeH, MpU 3TOM 3HAYEHHS] HX 3ABHCAT HE TOJIBKO OT FeOMeTPUYECKHX
napaMeTpoB KOHCTPYKUHMH Ha KaxAOM 3JTalne paciera, HO H OT ee Ha-
npsixkeHHo-JedopMHpPOBaHHOrO cocTofHM®, TakHe MaTpuubl B JAajbHef-
11eM HA3LIBAIOTCH «MTHOBEHHBIME»,

Huxe npuBoauTcsi omnpelejieHHe MrHOBEHHOH MAaTPHLB KECTKOCTH
cTepxHa no AepopMUpoBaHHOH CxeMe.

Ha puc. 4.3 nsobpaxeH cTep:KeHb, NPOH3BONBHO OPHEHTHPOBAHHOM
OTHOCHTEJIbHO HEeMOJABHXKHOK HPAMOYIOJBHOH CHCTEMH KOODAHHAT H
BOCNPHHHMAWIHH TOJBKO HPOAOABHYIO cuiay. B nonoxenuu ab crep-
’K€Hb HAXOAMTCH B HepedopmupoBaHHOM cocTosinuH. [losoxenue ab’
NpHMeM HCXOJHBIM, YCHJIHE B CTEP:KHE B 5TOM IIOJIOXKEHHH ONpPEAessIeTcs

.
yanoBbIMH nepememeHnsiMy  wW={w, v, w] u pasuo N. Jonycrum,
4TO y3ea b MOJAYyuHs HONOJHHTeJbHLIE cMeilends du, dv, dw. Has no-
JydeHHs1 MTHOBEHHOHW MATpPHUBI JKECTKOCTH, KOTOpast MorJyia Obl cBsI3aTh

-
MeXAy CO60H NpHpaUIeHUs Y3JoBHIX ycuauil dN H y3J0OBbIX MepeMeurr-

— - —
Huit dw matpuna ysioBelx ycuauii N (w + d w) packiaxuBaeTca B pAx
Tellopa OTHOCHTEILHO HCXOAHOFO mosioXeHus [2]

N(+du, v4do, wtdw) =N (4, v, w) +
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aN aN aN
— d _— . .23
+ g dut 5 dvt - dw (4.23)
Or1ciona npupamenue sektopa yemit dV pasno
-~ N oN aN
dN =~ d
V= du du+ du do+ 3w °”
HIIH
AN=rips AW, (4.24)

TA€ rins — MFHOBE€BHAf MAaTPHLA 2KECTKOCTH CTEPHHA

ON, N, N,
du av w
aN, anN, anN,
. == . 4.25
Tins ou ov w (4.25)
ON, oN, N,
du du dw

B nelehopMHPOBAaHHOM H NeQOpPMHPOBAHHOM COCTORHUAX RJAHHA
CTEPXKHs COOTBETCTBEHHO PaBHa

W=VZTFTe;
L=V u+u)++o)P+ (Fw)?r.
BuyTpeHHee ycuaHe B cTepXHe B Ae(pOPMHPOBAHHOM COCTOSIHMH
onpepensieTcs no gopmye
Vet t gtot e — Vety+2a
Veateta '
Ilpoexuus ycunusa N ua och X paBHa
Vit + G +oP+etw? — Vatit s
Vatete
x+u
X VETar+ G Fo’+ 2+ w)p
Ananornuno Ny=Nny, N,=Nn,.
Buyrpennne ycuaua Nx, Ny, N, ABASIOTCS HeaMHeHHBIMH QYHKUMS-
MH OT KOMIIOHEHTOB NepeMelleHuii U, v, w.

Koappuuuentsl MruoBenHodl MaTpHUBl JKECTKOCTH ONpENENsiloTes ¢

NOMOLLbIO 3aBHCHMOCTEH
IN, aN,

Taxe="g, » T T4,

3HaueHHe rxx, HAIPUMeP, PABHO

N=D,e=D,

Nx = Nnx'——Dn

HT. A
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aN on, Dy, N
2 2
Ty = n,4+ N =-—n,+ — (l—n).
> ou * du Iy * ! x
Ananornyio Moryr OHTb HOJNyHeHH BOCEMb OCTaBIUMXCA KO3dOdH-
IIHEHTOB MPHOBEHHOR MATPHUBI XKECTKOCTH.
OKoHuaTe/bHOE BBIPAXKEHHE JJfA MIHOBEHHOH MAaTpPHUBI JKECTKOCTH
CTEPHCHS Tins UMEET BHJ

2 2
n, ngny, ngn, l—n, —n.n, ~—n.n,
n 2 A 2
fins =~ nyhy n, myng i+ 7 —nyny l—n, —n,n
0
Ny N Ry nz —fgny —nign, 1—n;
D, N
= K+T (I —K), (4.26)
0

rae | — epuHUYHast MaTpHUA.

4.16. OcHoBHO® ypaBHeHHe MJSl IUATOBOr0 METOAA HATPYXKEHHs
MMeeT BHJ

Rins Aw=(hy; — M) F (4.27)

rie Rins — MTHOBEHHAf MAaTPHila 2KECTKOCTH KOHCTPYKUHH B UEJIOM;
A — mapamerp HarpyskH, uaMensioutHiica B npepenax or ¢ no I, 1. e
BeCb HMHTEPBA/] H3MEHEHHs HAarpyskH pasOHT Ha DSl OTACJbHLIX yyacT-
KOB:

0, A, Ag, As, oo, Ap=1.

Jas yBenuueHusi TOUHOCTH pe3yJbTaTOB BHYTPH KaXAoro miara mo
Harpyake DeKOMeHAyeTcs BHINOJIKATb HTEPANHOHHHH Npouecc MO YTOY-
HEHUIO 3HA4YeHHH MrHOBeHHBIX kecTkocTeH. [TIpH 3ToM 3HaYeHHA Rins
Qs KaxAOro MHTepBajia H3MEeHeHMR  HArpyskH (Hampumep, nas
Aiyp1—Ai) cnepyer onpefensTbh Mo CPeAHEMY 3HAYEHHIO BEKTOpa Y3Jo-
BbIX NepeMelleHrHit B aTOM HHTepBaJe

-

1 - -
Wi = ) (@, 4y + @) . (4.28)

4.17, llpu Hanuuud B CTPYKTYpax 3JE€MEHTOB C BHELEHTPEHHLIM
NpUaoXKeHHeM NPOROJNBHHIX CHJ M yueTe reoMeTPHYecKOH HeJIHHeHHOCTH
paﬁom KOHCTPYKUHHM B LEJOM DpPEKOMEHAYETCH YUYHThIBaTh TaK¥E Treo-
METPHYECKYIO HENHHEAHOCTDb paﬁOTbl 9THX 3JeMeHToB, B 3aTom ciayuae
MTHOBEHHAS MATpHIA KECTKOCTH CTEP2KHA HMEeT BHA

Dn,ins

N
ft'ns:'T K+T (I -K), (4.29)

rae Dn, ins — MrHOBEHHAs] JKECTKOCTb CTEPXKHS Ha HeHCTBHE NMPOJAOJb-
HOH CHJIBL,

It BHEUEHTPEHHO CXKATHX cTepMHed Dy, ins OnDpegensierca Ha
KAX/J0OM 3Tane HarpyXeHus KOHEYHO-PA3HOCTHEIM METOJAOM C HCIO/b3O-
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BanHeM 3aBHCHMOCTe#l CHHMAIOWEH CHIB OT OTHOCUTENLHOrO COHXKe-
HHSl KOHLOB cTepXKHA N (€)

D . - AN
mdns ™ g (N AN)—e (N) °

roie N — ycunaue B CTepx<He, NOJyYeHHOe Ha NpeAbAylUeM STane pac-
ueta; AN — npub/HKEHHOS 3HAUEHHE TPUPALLEHHS YCHJAHS HA NIHHOM
JTane pacyeTa, NOJYYEHHOE HA OCHOBAHHH pe3Y/bTaTOB lpeNbIAYIEro
sTama pacuera WIH ¢ nomolplo Hrepauuii; €(N) u e(N+AN) — otHo-
CHTE/IbHOE CONMMKEHHE KOHIOB CTEPXKHS COOTBETCTBEHHO HDH YCHJIHH B
HeM N u N+AN.

3aBucumoctH N (g) AR BHEUEHTPEHHO-CXKATbIX CTep:kHe#t B ynpy-
roit crazum paGoTH ONpelensioTcs BoipaxeHuem (4.19), a B ynpyro-
NNACTHYECKOH — B COOTBETCTBHH € yKazanusmu mu, 4.35, 4.36.

Jinsi BHEUIEHTPEHHO-PacTAHYTHX cTepxHell Dy, ins ONpenensiercsa 1o
dopmyne (4.22), npu 3TOM NPH yNpyromnactHueckoii pabore MaTepuaaa
MJIOWIAL CEUEHHS M MOMEHT WHEPUHK CTePMHS BLIYHCARIOTCA TONBKO
IS yapyrof 4acTH CTepKHs.

(4.30)

Oco0eHHOCTH MOCTPOEHHS ANrOPUTMA pACcYETA

4.18. IIpu moOCTpOEHHH aNrOPHTMAa PacyeTa CTPYKTYPHHIX KOHCTDPYK-
¥t TNPOH3BOJbLHOH (OPMHI NEpBOCTENEHHOE 3HAYEHHEe IIMelOT CHocoOb
3ajaHusi U IlepepaGOTKH HCXOAHOH WHpOpMaLUH.

CBezeHHA O CBA3M MeXJy 3/EMelTaMH B CTepiHeBOfi cHcTeMe H
KOJIHUECTBE HEU3BECTHBLIX 3aAalOTCA HyMepauueili Y3/J0B M OlNHCaHMEM
ycaoBuit onupanus, OT NPHHATOrO NOPAAKa HyMepaluH Y3JOB 33aBHCHT
XapaxTep CTPYKTYPbl MAaTpHIK XKeCTKOCTH. [l MeToaa nepeMelleHHi
BCerfla MOXHO MOJYYHTb JIEHTOYHYIO CTPYKTYPY, NPaBHJbHO BHIGHpas
OOpALOK HyMepauHH Yy3noB. Pa3Mep IHDPHHBEI JEHTH oNpenensercs
CTepXCH8M ¢ MAKCHMAJIbHON pDasHHIeH MexXjay HOMepaMH COEAHHAEMBIX
y3J0B, MO3TOMY AJst ofecnedeHHA HAHMEHblIedl UIMPHHBI JIEHTH CHCTEMB
KaHOHHYECKHX YP3IBHEHHii PEKOMEHAYETCS HyMepauusi, MPH KOTOpO# pas-
HHALAa MeXAy HOMEPaMH Y3J0B, COGAHHEHHBIX CTepXKHAMH, OyleT HaH-
meHpweil, Ha puc. 4.4 nokasaH npuMep HyMmepauuH y3JOB AJif NPOCTeH-
el cTepXKHEBOH CHCTEMBI.

dopMa 3anHCH YCJIOBHH ONMHPaHHA MoXeT ObiTb BLIOPAHA HHAUBH-
AYanbHO B 33BMCMMOCTH OT ocoGeHHOCTel mocTpoeHus aaropurma, Asaro-
PUTM (OPMHPOBAHHA MATPHUBI JKECTKOCTH AOJXKeH OHTh IHOCTPOEH ¢
yueToM BblUepPKHBAHHSI CTPOK M CTOA6LOB, COOTBETCTBYIOUIHX 3aJaHHHIM
sakpensenusiM, OAHAKo, HeCMOTPA Ha TO, YTO YKA34HHAfA ofiepauus,
NO3BOJIAIONIAS YMEHbUINTh OOLee YHC/IO yPaBHEHW{l paBHOBEcHs, fABJS-
€TCS OTHOCHTEJbHO MPOCTOR M MOXeT ObITb JIErKO 3amporpaMMHPOBaHa,
YacTo OKa3biBaeTcsi YAOOHLIM HEMOCPEACTBEHHO pEUIHTh NepBOHAYaJib-
HYI0 CHCTeMy ypaBHeHHH C TeM, 4TOO6H H30eXaTb peOpPraHnMsauuu Ma-
IHHHON NaMATH. DTO PEKOMEHRYETCA OCYLISCTBJATH C NOMOULbIO HCKYC-
CTBEHHOTO NpHEMa, TPH HCOONLIOBAHHM KOTOPOro BMECTO HKCKIIOUCHHA
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ypaBHeHHﬂ paBHOBeCHH AHaFOHaanOMy 3JEMEHTY B HEeM NpACBAHBaeETCH

3HayeHue 1, 4 OCTAJIbHBIM 3JIEMeHTaM, BRJOYasa 2/€MEHThl NpaBbIX 4a-

creﬁ, & TaK¥Xe 3JeMEHTaM COOTBETCTBYIOLIEro croabua

npHcBanBaercs

aHayenue Q. BoluepkuBaloTcst JHWb Te GOYHLIE CTPOKHM H CTOJGUBI, KO-
TOpble COOTBETCTBYIOT Y3J1aM, 3aKpEIJIEHHBHIM IO BCeM TpPEM HalpasJie-
HHAAM KOOPDAMHATHBIX oceif, B 3ToM ciyuae pasmepsl BCeX NOAMAaTPHI,
COXPAHSIIOTCA, YTO 3HAUMTE]LHO YNPOUlaeT MOCTPOEHHEe aJropaTMa.
[MomMumo uHdOpManmuu 06 OCHOBHOH CHCTEME& H HEH3BECTHBIX [LOJXK-
Hbl OBITh 38RAHLI MGOMETPHA CHCTEMBI (KOOPARHHATHl Y3JOB OTHOCHTEIBHO
HEMOJABHKHON NPAMOYTOJBHOH CHCTeMB KOOPAMHAT), MECTKOCTHHE Xa-

PAaKTEPHCTHKH 3JIeMEHTOB H HAarpyskH,

127



Marprua cHcTeME! yPaBHEHHt DABHOBECHS METOA2 MepeMelleHHH
oGjagaer JIEHTOUHON CTPYKTYPOH H CHMMETDHEH OTHOCHTEJLHO IVIABHOM
anaroHaqu. B cBs3u ¢ aTHM B namsatH OBM uenecooGpasHo XpaHuTh
JUIIb Y4CTh MATPHUH, PACHO0KEHHYIO N0 OAHY CTOPOHY OT AHATGHAJH,
IIHPUHOH PaBHOH MOJOBHHE IUHPHHDL! JIEHTEL

Ha puc, 4.5 B 1eBOHl yacTH MaTPHYHOIO YpaBHEHHS NpelCTaBjeHa
MaTpHLAa MECTKOCTH CTEPIKHeBOIi cHCTeMBl, H3oGpaxKeHHo# Ha puc. 4.4,
DaeMeHTH 3TOH MaTPHLL, 3a HCKJIIOYEHHEM JHAroHa/bHbIX, NPEACTaB/SIOT
co60it MaTpHLB XKECTKOCTH COOTBETCTBYIOIUHX CTEPIKHEeHR KOHCTPYKIHH.
[uaroHanbHble 3JI€MEHTH ONPEeNATCA CYMMHPOBaHHEM C OGPaTHBIM
3HAKOM MAaTpHl, XKECTKOCTH CTEPIKHEeH, NPUMELIKAIOWHMX K Yy3nay, COOTBET-
CTBYIOLUEMY HOMEPY AHAroHaJbHOrC 3jeMeHTa, MaTtpuua nocTpoeHa ¢
yuyeToM BHIYEPKUBAHUSA OGAQUHOH CTPOKH, COOTBETCTBYIOWEHR JI-My yaay,
3aKpemJIeHHOMY MO BCeM TPeM HANPAaBJEHHAM KOOPDAMHATHHX ocefl, B
OAOYHHIX CTPOKAX, COOTBETCTBYIOWHX OmNOpHbIM y3aam I, II u I3 BMe-
CTO HCKJIOYEHMS YDaBHeHHsi PaBHOBECHS JAMArOHANLHOMY S/EMEHTy B
HeM NpPHCBaHBAeTCs 3HayeHHe J, a OCTaJbHEIM  3JEMEHTaM, BKJOYas
3JeMeHTHl TNpaBHIX HaCTeH, a TakXe 3JeMeHTaM COOTBETCTBYIOILETO
croabua npucsamBaeTci 3Hauende {0, Hanpumep, sneMentn nepBoil
6s104HON CTPOKH PaBHBI

ree 000 l’xx Txy Txz Txx Txy Txz
ru=010,rlg=[000,r14=000,
o o tin do 0 ol 0 0 0l
Tux Txy Txz
re=10 0 0,
0 O O e
NpH 3TOM
Tax (1) = 7 Tax (12) — Taxx 13) — Txx (14) — Txx (16)
u IO
wy=1 0, Fi=1]l0].
0 !0

Jas pelueHHs CHCTeMbl YpaBHeHHH DaBHOBECHS peKOMeHAyeTcsl Hc-
noap3oBaTh MeTox HcKmouwenus [aycca. Jlad cHMMeTDHYHBIX CHCTEM
ypaBHeHHH JEHTOYHOH CTPYKTYPHl BBIYHCJAEHHS BBLINOJHSAIOTCS Hajg YHC-
JlaMH, PAacCIOJIOXKEHHBIMH Bbillie IVIABHOI AHAroHaJH H TOJbKO B Ilpeje-
nax WHpHHLL JeHTH. HanbGosee TpyaoeMkas yacTb pacueta (mpsaMoi
XOR) BBHIMOJHSIETCA CPa3y AAs MaTpHUB H MPOH3BOJILHOrO YHCJAA CBO-
GoaHbIX uiaeHoB. s kamaoit rpagsl cBOGOAHBIX Y/IEHOB LONOJHHTENb-
Hble BLIYMC/IEHHS HEBEJHKH,

[lo nafineHHEIM nepeMeLIEHHAM ONPeAesIOTCA YCHJIUA B 3JeMeHTax
W TNPOH3BOAUTCA NPOBEPKa YCJIOBHE pPaBHOBeCHA Y3JO0B.
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OcrosHOil GNOK NMPOrpaMMH pacyeTa MeTOAOM NepeMeuieHud xoJi-
IKEeH BKJIOUATh B cels ceaVIomue sTats;

1. TMepepaGoTxa ucxonHoR nudbopManuyu u3 BHeuwlHed dopMmbl, ya06-
HOH AJf MHIKeHepa, BO BHYTPEHHIOW, YAOOHYIO AJA NOCAEAYIOWMX BHI-
YHCJIEHUIl B MallHHe, H pacnpejefenue ee B namatu JBM.

2. dopMupOBaHHE CHCTEMLI YpaBHeHHMil DABHOBeCHA H pacmpeselie-
HHe ee B namath DBM,

3. Peluenne cHcTreMbl ypaHeHHH paBHOBECHS.

4. BoiuHcaeHHe YCHJIHI B 3JeMeHTaxX KOHCTPYKLUHH.

5. IlpoBepKa ycnoBHii paBHOBECHs Y3JIOB.

Ilpu cocraBieHHH YHHBePCAJbHBLIX NPOTPAMM peKOMeHAYeTcs npe-
AycMoTpeTh oOpaileHHe K HeKOTODHIM RpONEAYypPaM, AJS KOTOPHIX onpe-
JeJleHO HAa3HauyeHWe, HO He coAepxanue. PaspaGoTka comepicaHus mnpo-
Henypsl npHcrniocaGiaHBaer OOWMii aJrOPHTM K oOnpefeleHHOMY GoJsee
y3KoMy KJaccy 3ajad, a 3aMeHa npoieAyphl KayecTBEHHO MEHSET ajro-
puTM. [l aHHEIE aJropHTM, B CBOIO OYepedb, MOXET BXOAHTh B KauecTBe
npoueayps B apyroii 6osee oGt anropuTM.

Tlpu pacuete CTepXKHEBHIX CHCTEM MeTOJOM TEepeMeLleHHi eNHHH-
ueit, Hecyweii HHbopMaumio, SIBJASETCH HEKOTOPHI 3JeMEHT CHCTEeMBI.
TlosToMy B OCHOBHOM 0JIOKe NpPOrpaMMbl, B KOTOPHI BXOAAT Npouenypsl
(bopMHpOBaHNs M pellieHHs CHCTeMbl YpaBHeHH#i paBHOBeCHH, OnNpegnee-
HHE YCHJAMH B 3JIEMEHTAaX H NpoBepKa YCJOBH{ PABHOBECHS Y3JOB, peKo-
MeHAyeTcs NpeiycMOTpeTs oOpalleHde K Npouelype ONpefesieHHs Ko-
sdduHeHTOB MaTPULLEL KecTKOCTH aneMenta. Copepxanue 3Toif npo-
UeAypbl MOKeT OblTh PA3/IHYHEIM B 3aBHCHMOCTH OT peUIeHMsl 3ajayd ¢
yyeToM Hax 0Oe3 yyera reoMeTPHYECKOH HEJHHEHHOCTH, NJACTHYeCKOH
paboTel MaTepHana M Apyrux ¢akTopos.

C apyroit CTOPOHHI, YHHBepcaJbHAs [IPOrpaMMa MeToAa nepeMellte-
HHil M BCe ee BaPHAHTH MOI'YT BXOIMTb B COCTAaB GoJiee CJOXKHEIX HpPO-
rpaMM, ynpasAsiOLUMX, HanpHMep, NMPOLECCOM JIMHEADH3AUHH B HeJHHell-
HBIX CHCTEMAax HWJM NpOLECCOM BAapHALMH NPH ONTHMAaJbHOM MPOEKTHPO-
BaHUM KOHCTPYKUHH, OHa MoxeT GHITh HCIOJNB30BaHa TaKiKe NPH pacye-
Te HelpePBIBHBIX CHCTEM, €CJH sl IIHX pa3paboTaH H OGOCHOBaH Me-
TOJ KHCKPETHOH annpoKCHMAailHH.

HCITOJ/Ib3SOBAHHUE CJ/IOKHON OCHOBHOM CUCTEMBI

4.19. Pe3y/nbTaThl pacyeTa CTepMHEBLIX CHCTEM METOAOM IlepeMelie-
HU BKJIOYAlOT B ce0sl MepeMelleHHsT BCEX Y3/10B KOHCTPYKUMH H peak-
UMM B ONOPHBIX y3Jax OT Jioforo BHAa HarpyxenHs. ITO 103BoJSET
PacWIMPHTL KJacC pellaeMblX 3aJay, HCHONb3Ys pacyer CTPYKTYPHLIX
IJIHT O PalpaGOTAHHBIM NPOrpaMMaM M BK/ioYast HX B coctap GoJee
CJIOXKHBIX CHCTEM KaK 3JIEMEHTH ¢ M3BECTHLIMH )KECTKOCTHBIMH Xapakre-
pHcTAKamMu, B 3ToM cayyae cHCTEMBl B 11€0M MOTYT PACCYHTHIBATBHCH
au6Go MeTo0M cud, IH60 METOZOM nepemeilieHun.
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IlpumeHeHHe METOA CHJ NPH CJA0KHOA OCHOBHOM CHcTeMe

4.20. YcaoBHeM NPHMEHHMOCTH METOAA CHJ $IBJASIeTCH reoMeTpHye-
CKasi HEH3MEHAEMOCTb KaXAoro Hu3 0J0KOB, BXOIASLUHX B COCT2B OCHOB-
HOI CHCTEMBI,

CucreMa KaHOHHYECKHX YpaBHeHHH MeToJa CHJA AIf  CJAOXKHOA
OCHOBHOH CHCTEMBbl HMeET BH],

(311 612 o o« o 61,; X1 A”:
8a1 8ap . .. Oy X Agp
e s iE"
6"1 6n2 ¢ o . ann Xn AnF
HIH
BX=—X, (4.31)

rie B — maTpHLa MORATJIHBOCTH. DJIeMEHTHl 3TOH MaTpPHLH — nepeMe-
IUEHHA OT eRUHHYHBIX cua, Tak, i-ThIM CTOJ6LOM ABJAIOTCA NepeMelle-
HHA B TOYKax 1, 2,..,7 OT eAHMHHYHOrO HEH3BECTHOrO, MPHJIOXEHHOTo B

-

Touke i; X -— BeKTOp-CTou0el] HEH3BECTHBIX METOZA CHJ, MPHJIOXKEHHBIX

B Toukix 1, 2,..,n; A—;—Bexrop-c'ronéen OepeMelleHHt B JlaHHBIX
TOUK2X OT 3alaHHBIX Harpy3oK.

Koa¢puuuentst MaTpuusl MOAATIHBOCTH B M aneMeHTH npaBoro
cToniflla OMpPeReIsIoOTCs PacyeToM OCHOBHOHK CHCTEMBI Ha JRelCTBHE elH-
HHYHBIX ¥ IPY30BHIX CHJ. CTPYKTYpHbIE MJIHTH, BXOASIUHe B COCTaB
OCHOBHON CHCTEMBI, pPacCYHTHIBAlOTCE Ha DBM no cymecTBylomWHM Npo-
rpaMmamM, ApPyrue 3JE€MEHTH -— COOTBETCTBYIOIUNMH MeTOAAMH CTpPOH-
TeJbHOX MEXAHHKH U TEOPHH YIPYIOCTH.

HenaBecTHble, NONyYeHHLIE B pe3yJbT1Te PEUIEHHST CHCTEMBl KaHO-
HHueCKHX YypaBHeHHH (4.31) M mpuJOXKeHHbie K OCHOBHOR CHCTeMe Me-
TOAA CHJ, oOeCmeynBaioT NpPH 3aJaHHOM HArpyske BHIIOJHeHHe YCJOBHH
Hepa3puBHOCTH AedopManuii, YCHIMA B 3NEMEHTaX KOHCTPYKLHH ofnpe-
AeJSIOTCA PacyeToM OCHOBHOH ¢HCTeMbl Ha COBMECTHOe JefcTBHe Ha-
TPY3KH H HAHJCHHBIX HEH3BECTHMIX.

B nn. 4.256—4.30 nokasaHo DpPHMEHEHHE METOAa CHJ NpH pacyere
NPEABAPATEADHO HANPSIKEHHBIX CTPYKTYPHHIX KOHCTPYKIUi,

TipuMenenne merona nepemenienHi
npH CAOXKHOR OCHOBHOM cHCTeMe

4.21, OcHOBHast cucTeMa MeToAa MmepeMellleHuii o6pasyercss HaJo-
>KeHHeM (HKTYBHHIX CBfi3eH B y3/jaxX COeAHHeHHs OaokoB MeXAay cobGofl.

CucreMa KaHOHHYECKMX YpaBHeHWHl MeToZa nepeMellleHHH Aasd
CIIOXKHOH OCHOBHOH CHCTEMBI HMeeT BHJ

ria g » o « 1i;m Zl Fl
frmi "Tm2 » + « 'mm Zm F”‘
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—

A RZ=—F, (4.32)
rie R -— MaTpHya peakuHii B (DUKTHBHBIX CBA3fX B Yy3/JaX COeJHHEHHs
6j0KOoB MexAy coGoRt OT eAHHHYHBHIX NEePEMEINEHHH MO Halpap/eHHAM

-

oTOpolIeHHHX cBs3ell; Z — BeKTOpP-CTOJOel, HEH3BeCTHHIX MepeMelleHHi

-
Y3n0B coejnHenss GJOKOB MexAy coboi; F — sexrop-cTonGel, peakuuit
B (PUKTHBHBIX CBSI3fX OT BHellHe#l Harpy3kH, Ilpu 1wapHHpHOM coeauHe-
HHH GIOKOB Mexiy cOGOHN 3JeMEeHTH 5TOH MAaTPHIL NPeACTaBJsAIOT CoGo
KBazpaTHEIE NOXMATPHIE pasMepoM 3X3

Fax Txy Txz
T2 = [{Tyx Tyy Tyz|| -
Tax T2y T2z21i4)

DsieMEHTH 3TOH NOAMATPHUL — Peakiliy B y3je [ 10 HanpaBJIeHUsIM
KOOpJAHHATHHIX Ocelf X, ¥ ¥ 2 OT eJHHUYHBIX Il1epeMelleHHH ysna j mno
TeM JKe HanpaBJIeHHAM,

Koathduuuenrs: Marpulipt peakuuii R ¥ 31eMeHTH npaBoro croabiia
onpejenflOTCA pacuyeToM KaXjoro u3 GJAOKOB Ha jeficTBHe eJHHHYHBIX
nepeMewleHUii no HaNpaBAeHHAM OTOPOINEHHHIX CBfA3ell H Ha JeHCTBHe
BHeluHe# Harpysku aubo Ha 3BM no cyiecTsyiomuM nporpammam, nu6o
COOTBETCTBYIOMIHMH MeTOZaMH TEODHH YNPYIOCTH M CTPOHTEJbHOH Me-
XaHHKH.

Pewasi NoOayuYeHHYIO CHCTEMY YpaBHEHuii paBHOBeCHS, NOJyyaem
nepeMeLleHds Y3/J0B COeAHHEHHA GNOKOB Mexay coboi. OxoHuaresbHO
HanpseHHoe COCTOAHHE K1XKAOro H3 OJIOKOB ONpele/sieTcd pacyeToM
Ha COBMECTHOe AedCTBUEe BHEWIHER HArpy3xu, NPHIONKEHHOH K AaAHHOMY
6N10Ky B HaAeHHBLIX MepeMelleHHH ero ysnos.

Huxe npHBogHTCS HNpHMEp HCHOJb30OBAHHA 3TOr0 METOJa NPH pac-
yere Kapkaca 3faHusi, uzoGpaxendoro #Ha puc. 4.6, noKpuiTHE KOTOPOro
COCTOMT M3 4 CTPYKTYDHBIX IJIHT, ONEPTHIX Ha KOJIOHHLI B YPOBHE BepX-
Hux nosicoB. OnHpaHpne CTPYKTYP HA KOJNOHHBI IIAPHHPHO-HENOABHKHOE.

B o6uweM ciyyie pasMepbl CTPYKTYPHBIX AT U MECTKOCTH KOJIOHH
Moryt 6biTh pasnuuHpl, CucTeMa B 11€JOM HaXOAHMTCA NMOJA BO3AEHCTBHEM
rOpH30HTA/IbHBIX H BePTHKAJbHBIX HAarpy3ok, HepaBHOMEDHO pacmpeje-
JIeRHBIX MEXKAY JileMeHTaMH KapKaca.

Ha puc. 4.6 nokazaHa Hymepauus y3/OB COCAMHEHHS 3JIEMEHTOB
Kapkiaca Mexay co6oii, ofecneyuBaollas MUHHMAJbHYK UIHPHHY JIEH-
TH CHCTeMbl KaHOHHueCKHX ypaBHeudil. OcuobHas cHcTeMa o6pasyeTtcd
HajoxeHneM (HUKTHBHLIX CBSI3ef B 3THX Y3Jax IO HalpaBieHHSIM KOOp-
IHHaTHHIX oceli B BbIOpaHHOA cHcTeMe oTcueTa. Jas ynoGcTBa BBeZeM
TaKXe HYMepauHiO CTPYKTYPHLHIX NAHT (Ha puc. 4.6 ona nmokasaHa pHM-
ckuMu uugpamu). HoMepaM KOJMOHH NPHCBOMM HOMepa Y3JOB ONHPaHHA
Ha HHX CTPYKTypHuIx maut. Ha puc. 4.7 npeicraBieHO MaTpHYHOe ypas-
HeHHe MeTOla nepeMelleHHit AJS JaHHO# cHCTeMbl, PaccMoTpum mpouece
(OpMHpOBaNHA MaTpHUbl PeaKUH] M NPaBBIX yacTeH 3TOrO YpaBHeHHS.
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Puc. 4.6. K npumepy pacuera
Kapkaca 3Aanus

Puc, 4.7, Cuctema ypasHensfl
paBlloBecHs AJA Kapkaca saa-

HuA, H300pAMEHHOrO Ha
puc. 4
"wllz 0 7'14"75' y s
— - ~— -
Te1\"22| "25 T2¢ 725 T2s Zq F
- —
Y r32 Tss 0 I35 Isg 0 Z3 3
o ——
41 Taz 0\ T4u| a5 0 T4y Tug Z4 F,
— —
Ts1 T52 "5z Toa| Tss| Vsg Vo7 Toa Tss| % | 25|= —|F,
= —-
Toz T3 0 Tas)Ts5) O Tag T Zg Fg
—- —
0 Top 75 0| Ty| Ty 0 7 F
- —>
| "s¢ T35 Ts5 T37|"s5 | Tao 8 Fg
r v r.,|r . =
95 Tos % (" 99 g F

ITockosabKy MaTpHla cCHMMeTpPHYHa, HAXOJHM 3HaueHHe KoadduuHeHTOB,
pacnooXeHHbIX N0 OJHY CTOPOHY OT riaBHo#l Anaronanu. IlponsBoaurcs
pacueT CTPYKTYpHBIX IMJHT Ha 3BM u pacueT KoNOHH OGBIYHBIMH MeTO-
LaMH CTPOMTENbHOH MeXaHHKH Ha BHeLUHHe HarpyskH TDH HaJOXEHUH
(PUKTHBHBIX CBsi3eil  Ha eJXHHHYHBlE NepeMellleHHA NO HanpaBJeHHAM OT-
6poLIeHHLIX CBS3eH.

PacueToM cTpyKTYpHOH mJanThl I npH HecMelllaeMblx OMOPHBIX Y3Jax
1, 4 v 5 Ha eluHHYHble NlepeMellleHus y3Ja | mo HanpaBJeHHAM KOOpAl-
HaTHBIX OCeli X, Yy M 2 ONpeeAsioTcs KO3(DHUHEHTH NOAMATPUL NEPBOH
GyloyHON CTPOKH, 32 HCKJIOYeHHeM JHATOHAJBHBIX: Tz, Fi4, Ti5.

PacueToM panHO# MJAHTH NpH HecMelllaeMbix yanax I, 4, u 5 Ha eau-
HHYHble CMelleHHsi y3na 2 onpeRensiorTcs Ko3Q$HIHEHTH NOAMATPHIL
ryy ks

Pacuerom cTpykrypHoii namTht II mpr Hecmemtaemuix ysaax 3, 5 u 6
Ha eXMHHUHbIE NepemelleHUs y3na 2 ONpeAensioTcs Ko3hQGHUHEHTH MoA-

11
MaTpHL, £33, f25 H V6.
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KoadpduilnenTe MOLMATPHI, ¢ HOMEPAaMH Y370B, PACMOJIOKEHHHX Ha
rPaHAX ABYX CMEXHBIX MJHT, ONPeAesAloTcs CyMMHDOBaHHeM MOAMATPHLL,
noayyesHsix Ha DBM Onas xaxjoro u3 GJIOKOB B OTHAENbHOCTH, HamnpH-
Mep

ras = s+ o5+
Takum 06pasom Haiizennt Ko3pQHUUHeHTE BTOpoil GJAOUHOJ CTPOKH,
32 MCKJIOYeHHEeM AMArOHA/IbHbIX, AHAJNOrHYHO HAXOLATCS OCTasbHble KO-
3 pUUHEeHTH MATPHILI PEeaKIHH.
PacueToM KOJIOHH Ha efHHHYHble NepeMeEllleHHss BEPXHero ysja IO
HanpaBJieHHsIM KOODAMHATHEIX OCelf MOJyyaeM peakliHH KOJOHH B 3a-
nenke. MaTpuua peakuuit B 3ajiesike [-TOfi KOJOHHbI HMeeT BH]

R, 0 0
Rpy=i 0 R, 0.
0 0 Rz ki

JuaroHanbHble JIEMEHTHl MATPHIEL peakuuil R c yueToM 3HaueHHs
MaTpHll Rx: PaBHbl

9
Fan == — Z Tni — Rin. (4.33)

=1

B suipaxennu (4.33) Bksag B cymMmy OyAyT JaBaTh TOJbKO 3JEMEH-
Tl C HOMEpPaMu y3J108 GJIOKOB, MPHMBIKAIOWIKX K Y3Jy #, HanpHMep

ry=-—ripg—ruu—ris— Rp;
Tgy = — gy — Fa3 — I'ga ~— rg5 — rzs — Rpe.

OnieMeHTHl NpPaBBIX YacTeil NPeACTaBAAIOT cCO0OH peaklUHu B (QHK-
THBHBIX CBA3SIX OT BHelliHe#l Harpy3KH, Hampumep,

Fy, 0

y Fyy . o Fay
' a Ay || * 9y Ay + 95 Ay
T4 s

rae g1, Ar, g¢u, A — paBHOMepHOe pacnpeiesieHHas Harpyska H IJIO-
1aab CoOTBeTCTBeHHO aas GJokos I u II.

B pesysbTaTe pelleHHs HOJYYeHHOH CHCTEMb! YPaBHEHHH PaBHOBECH:
onpejesisieM nepeMenieHHs! Y3JOB COEJHHEHHs 3JEMEHTOB KapKaca Mex-
ay coGoit. OKOHYaTeNLHO HANpPSKCHHO-AeOpMHPOBaHHOE COCTOSIHHE
5J1eMeHTOB KapKaca MoJiyuaeM pPacueToM Ha 3aJaHHble BHellHie Harpys-
KH H HailleHHHEe MepeMellieHHsl ONOPHBIX Y3JI0B CTPYKTYpHEIX 0/OKOB —
Ha DBM no cywecTByIOIMM NMPOrpaMMaM pacyera, KOJOHH — OOBLIYHBIMU
METORAMH CTPOHTEbHOH MEXaHHKH.
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PACYET HEPA3PE3HbBIX M OPYIUX CJIOXKHDBIX
B IIVIAHE CTPYKTYPHBIX MJIUT
C BBIJEJIEHHUEM ITOJ{CUCTEM

4.22. Ins CROXKHBLIX CTPYKTYDHHIX NJIHT TNpH GOJBILOM KOJIHYECTBe
y3l0B M CTep)KHell peKOMeHIyeTcs NPOHU3BOJAHTEL Pa3feneHHe KOHCTPYK-
LMY HAa NOACHCTEMbI NMPOH3BOJbHOH (OPMBI, YTO COOTBETCTBYeT NMOApas-
JIeJIeHHIO MAaTpHLB CHCTEeMBbI yPABHEHHH DAaBHOBECHH y3/10B KOHCTPYKIHH
Ha Guoku [5].

W3 Bcero MHOXecTBa y3/I0B CTPYKTYPHOH NUIHTH BbIACJAIOTCSH Y3Jb
CBSI3H, O KOTOPLIM COUJIEHSIOTCH MOACACTEMB H K KOTOPLIM CBORMTCS
KEeCTKOCTb Kax(A0H MOACHCTEMBI NMyTeM HCKJIOYEHWS] BHYTPEHHMX Y3JOB.
YpaBHeHHsi PaBHOBECHS Y3JI0B CBA3H COCTaBJAIOT OKOHUATEJbHYIO CHCTe-
My YypaBHEHHH pPaBHOBECHS KOHCTPYKIHH. Huike NMpPHBOAHTCH oONHCaHHe
npoueaypsl HCKJIOYEHHs BHYTPEHHHX Y3JI0B KaXXAO# NMOJICHCTEMHI

CHcreMa ypaBHEeHHH 1715 OJHOM MOJACHCTEMbl HMeET BHJ

Row():Fo, (434)
-
rae wo — croabewl (133 yo) TPEXKOMIOHEHTHHIX BEKTOPOB NepeMelleHHil

BCEX Y3JIOB NOACHCTEMHI; f;—cro.néeu (1 X3 yo) TPEXKOMNOHEHTHHIX
BEKTOPOB HArpysKH, NPHAOMKEHHON B yasnax NOACHCTeMbl; Ro— Marpuua
(3Y0>¢3Y0) XecTKOCTHLIX KOIPPHUHEHTOB; Yo —— YHCJO Y3JI0B MOJACHCTEMHL,
HMoxnpasnenns yansl Ha BHYTPEeHHHe H y3Jbl CBA3H, MOXHO 3aRHCaTb
(4.34) B BHAE
RBB:RBC ?0)3 —ﬁg
e =-ji=ll=-I- 4.35
Rep : Rec wﬁ F3 ( )
IMocae uCKJlOYEHHA NEPBO CTPOKH NMOJYYHM
T p—li 7 __Fc T p—l B
(Ree — Ry Rgg Ree) @y = Fo— Ry Ry, Fy . (4.36)
OxounyaresibHag CHCTEMAa YPAaBHEHHH PaBHOBECHsi COCTaBAseTC NOC-
Jie onpejesieHus s BCex MOACUCTeM BbipaXKenuit THna (4.36) u mno-
9/IEMEHTHOrO CYMMHPOBaHHs OAHOMMEHHBIX KJeToK (3X3) Marphu
WECTKOCTH Al KOHTYPHBIX y3J0B. OHa uMeer BHA
Re w¢ = Fe, (4.37)
rae we — cronbelt (133 yc) TPEXKOMNOHEHTHLIX BEKTOPOB NepeMeleHu
—
yanoB cBssH; F¢ —croaber (1X3 yc) TPEXKOMNOHEHTHBLIX BEKTOPOB
Yy3MIOBHIX HArpysok B ysjax ¢BssH; R¢-—mMarpuua (3yc>X3yc) mecr-
KOCTHBIX KO3P(HUHEHTOB Y3J0B CBSA3H; Yo — YHCJIO Y3J0B CBA3H.
IlepemelieHHss BCeX BHYTDEHHHX Y3/ioB KaXAOH NOACHCTEMBH HaXo-
AATCH NOCJe pelieHHsi CHcreMbl ypaBHenu#t (4.37) no HafileHHbM nepe-
MELIEeHHSIM Y3JI0B CBSI3H 06paTHLIM XOAOM

w® = Ry (F3 — Rpe ), (4.38)
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-
rape woe® — nepeMenlenus y3nos CBf3H, COOTReTCTBYIOLIHMX AAHHOMY 3J€-

MeHTY, BhIOpanHbe H3 cToabua zE;. IMo nalipennsiM nepemetieHusM y3J708
HaXOAATCsl YCHJHSA BO BCeX CTePIKHsX.

OnucaHHyl0 METOAMKY HCKJIOUEHHSI HEH3BEeCTHbIX MOXHO NPencTra-
BHTb, HCTOJIKOBAB MOJIHYI0 MAaTPHLY CHCTeMbl YPaBHEHH[I KaK KBAa3HAHA-
FOHaJbHYI0 C oKafiMjeHueM, 3anuiieM MaTpuuly R™ NOJHOH CHCTeMH
ypaBHeHHi, KOTOpasi GaKTHYECKH HE COCTABJACTCH, B BHAE

Ru 0 0 Ry
0 Ry 0 ! Ry

Ri={1 0 0 Rss | Rl (4.39)

______ | ——

Ric Roc Rac | Rcc
rae 4yepes 0 o6GosHaueHbl OJIOKH, BCE 3JIEMEHTH KOTOPbIX TUMAECTBEHHO
paBHH HyJ/ 0. B KOHCTPYKUHH BbIAEJEHBI [MOACHCTEMBI, BCe Y3Jbl CBA3H
o6beantent B 6mok ¢. Baoku Ry, Ry,.., Rce KBanpaTHhe H HeBbIPOXK-
JleHHBle, MOSTOMY J[JisAi pellleHHsl CHCTeMbl ypasHeHMil ¢ Marpuuefi R®
MOXXHO NpHMeHHTh MeTOABl HckJloueHHa [aycca B GaouHo#t dopme. Iloc-
Jie HCK/IIOUEHHS OJIOKOB COCTaBJSETCS OKOHYaTe/NbHas CHCTEMAa YypaBHe-
Huil Tuna (4.37).

[Tpoueaypa 6/104HOrO MCKJIOYEHHS BHYTPEHHHUX Y3JIOB KaxJAOH MOA-
CHCTEMH TpagHYecKH NpeAcTaBJieHa Ha pHC. 4.8.

4.23. Jlna pacuera CJIOXKHBIX CTPYKTYPHBIX TJHT C BhlleJIeHHeM NOA-
CHCTEM C YYETOM reOMETPHYECKOH HeJMHEHHOCTH PEKOMEHAYeTCs HCIOJb-
30BaTbh HTepAaLHOHHBIH npollecc, KOTOPHIK HAaUMHAETCA C pelleHHs 3aja-
YH B JHHeHHOH nocraHoBke Mo ypaBHeuusam (4.34) u (4.37) u nger no
cleRymlleR cxeMe:

RE—D pwld =F —FU—N; Fh = pY 3;
W =l LAWY, i=1,2, ..., m, (4.40)

rae F %)-— BEKTOp HAarpyskH, KOTOpasi HaXOAHTCH B PABHOBECHH C BHYT-
PEeHHHMH YCHJIHAIMH CHCTEMBl HAa KaXXJOM i-TOM Liare HTepalHOHHOH Npo-

Puc. 4.8. CxeMa MecTKOCTHOA MaTPHNLI NMPH pemIeHHH CMCTEMbl JHHERAHBIX ypas-
HeHrl PaBHOBECHA Y3NOB € BHIECACHHEM MOACHCTEM

a — nonHass Matpuua; 6 — MaTpHLa Nocjie HCKAOYEHHS BHYTPEHHHX Y3J0B; & —
3andch MaTpunsl B KoMnakTHOfi ¢opme (mudpamu yxasapsl HoMepa IMOKCHCTEM)
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HeAypH; R ,‘5”— MaTpHIla JXeCTKOCTH CHCTeME!, OCTaB/eHHAsA Ha {-TOM -
-
re HTEPALHOHHON NPOUEAYPH MO H3MeHeHHOH reomerpuu yauos; w "),

-
Aw(i) — BeKTOp MepeMelieHHI H BEKTOP NpHpauleHHi MepeMelleHH# co-
OTBETCTBEHHO AJS i-ro Liara.

-

Tpouecc 3aBepliaeTcsi, KOrAa F—_I-"g) JlocTHraeTr npeHeGpexuMo Ma-
JIOrO Hanepej, 3aAaHHOTO 3HayeHus.

KayecTBeHnbli aHaJH3 YCTOHUHBOCTH CJIOMKHBIX CTPYKTYPHBIX CH-
cTeM NPOH3BOANTCA B Npoiecce pacyeTa no ¢opmysam (4.40) c momouibio
PAAOB YCTOHYHBOCTH, WIEHAMH KOTOPHIX Ha KaXAOM llare { MTepallHOH-
HOH MpoleAyPH SBASIOTCA Belyllle JHArOHaJbHBIE 3JIEMEHTBI raycCoBOH
dopmel MaTpHI R,

PACUET MMPEABAPHUTEJIbHO HAIIPSI)KEHHBIX CTPYKTYPHbBIX
IJIUT

4.24. Pacuer npeABapuTe/ibHO HANPSIKEHHBIX CTPYKTYPHHX NJAHT
NpHHUMNHANBHO He OTJHMYAeTCs OT pacyeTa HeHANpPsKEHHBIX MJHT. Bums-
HHe MpPeABAPHTENbLHOTO HANMPAXKEHHS 3aMeHsieTcss COOTBETCTBYIOLIHMH CH-
JIAMH M KOHCTPYKLUHsI PAcCUUTHLIBAETCS KaK HeHanpsiXKeHHas MO MMEIOLIHM-
ca mporpamMmam pacueta Ha DBM.

DTH  CcHAB BKJIOYAIOT B cefst YCHJIHS NpPeABapHTENbHOrO Hanpsike-
HHA, 10TePb NpEeABAPHTENbHOrO HANPAXKEHUS M CaMOHANpsKEeHHs B Tpo-
necce Harpyxerus, OnpejfesieHHe YCHJIHA CaMOHANpsXKEHHS OCYILIECTBJS-
eTcs PacyeToM KOHCTPYKUMH METOJOM CHJ, NPH 5TOM 33 OCHOBHYIO CHCTe-
My NPHHHMAaeTCsi HeHanpsiXKeHHas KOHCTPYKUMS, KOTOPasi PacCYHTHIBAeT-
cq Ha JedCTBHe BHELIHeH HArpy3KdH M eAHHHYHBLIX CHJA C MOMOIIbIO Cylie-
CTBYIONHX nporpaMM pacuera na 9BM.

Ipu pacyere npefBAPHTENbHO HaNPAXEHHHIX CTPYKTYPHBIX NAUT pe-
KOMeHyeTcsl YUHTHBaTh HauGojee HeGJaronpusTHbie KOMOHHAlMK BHeI-
HUX HAarpy3oK M APYTHX BO3JeHCTBHA /NS XapaKTepPHHIX COCTOfIHHii, BO3-
HHKAIOIHX B NPOLECCEe H3rOTOBJEHHs, TPAHCNOPTHPOBAHHS H MOHTaxXa
KOHCTPYKUHH C YYeTOM BHNOJHEHHs APeABAPUTEJbHOr0 HampsizKeHHs.

OnTHMasbHBle pelieHHs] peKOMeHAyeTcs HaXOiHThb JHGO BapUaHT-
HHIM NPOEKTHPCOBaHHeM, JHGO ¢ HCMOJb3OBAHHEM METOAOB JHHeiiHOro
nporpaMmuposanus [6, 7, 8, 9].

Pacuer cTpyKTyp, HANPSIKEHHBIX 3ATAKKAMHK

4.25. IlpumenHeHHe DpeABApDHTENBHOIO HANpsXKeHHs C NOMOLLLIO
3aTAMEK I103BOJSET YBEJHYHTL NEpeKPBIBaeMEI INPOJET,  BbIPOBHATH
ycuJust B JIeMeHTaX H CHH3HTb PacXof MeTaja Ha KOHCTPYKUHIO (CM.
n. 1.25).

BHOOpP KOHCTPYKTHBHHIX cXeM CTPYKTYPHBIX IVIHT € 8aTSDKKaMu H
CHJl NPelBapHTENLHOrO HalpsiKeHHs PEKOMEHAYeTcs OCYIIeCTBJAATp €
yyeToM MaKCHMa/abHOro 3(dexTa 0T NpeABaPHTENBHOTO HaNpAMKeHHd.

3aznaya OThICKaHHS ONTHMAJbHON NO pacXoAy MaTepHa/IOB CTPYKTYP-
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HOM IVIMTH C 3aTAMKKAMH NpPH 3aJaHHOH KOHQHrypauHu CBOUMTCH X CJe-
AYIOUIHM ABYM 3Tamnam:

1) HaxoXAeHHIO YCHJHI B 3aTSKKAX, DpH KOTOPHIX pacxoa Mare-
pHAJIOB Ha KOHCTPYKLHIO 6YAeT MHHHUMaJbHEIM;

2) BmGopy MaTepHasla 3aTXMeK CeueHHl M CHJ npejiBapHTENbHOrO
HanpsiKeHust, Opu KOTOpHIX GyleT obecneYHBATHCA YCJAOBHE Hepa3pHiB-
HOCTH AedopMautii NP 3aJlaHHLIX YCHAHIAX B 3aTAXKKaX.

4.26. Onpenenetlne yCHJH# CaMOHaNpsIXKEHHs 3aTsiKeK PeKOMEHAyerT-
Csl OCyWleCTBASATh MeTOAoM cua. [last cTpykTypsl, MMelomieil n 3atTsiek,
cHCTeMa KaHOHHYECKUX ypaBHeHHH Meroja cuJi 3amucmiBaeTca B dopme

!
611+_E1—1Al— P X S
!
0Oo1 820 + E:Alz . e O2n )'(2 6.2[:‘ ,
- ) o ) S + 2 x zs-
n1 n2 nn + EnAn n nF
(4.41)

rae §ij, 8. — nepeMelleHHs B CTPYKTYPHOH NUIHTE 110 HANpaBJeHHIO (-TOf
3aTAXKKH COOTBETCTBEHHO OT j-TOH €IMHHYHOH CHJIH M BlELIHeH HArpysKku;
li, Ei, Ai— cOOTBETCTBEHHO AJ/IMHA, MOAYJ/b YMPYroCTH MaTepHaJja M ce-
YeHHe I-TOj 3aTHAXKH; Xi-— yCHJAHe CaMOHANpsAXeHHsi B i-TOi 3aTsxKe.

4.27. PacueTHoe ycuJ/iHe B 3aTAXKKe OT NPEABapHTENbHOro Hanmosxe-

HHSL pPaBHO

P;=N;— Xy,
rie N;— pacueTHoe ycmawe B i-TOi 3aTsxKKe, X; — yCHJHe B 3aTSKKe
OT CAaMOHANpSMeHHS NMOA HNefiCTBHEM pacyeTHON HarpyskH 3a BHIUETOM
HOPMATHBHOH HArpy3KH nmpH MOHTaxe.

4.28. BenuunmHa KOHTPOJNHPYEMOTO YCHJAHS B 3aTSXKKe B rpouecce
NpeABAPHTEBHOTO HaNpsiKeHHs onpejeJseTcss B COOTBETCTBHU ¢ «MHCT-
PYKIHeR IO NPOEKTHPOBAHHIO IPEABaPHTENbHO HANPAKEHHBIX CTaJIbHBIX
KOHCTpyKuuii» [10].

[Mon KOHTpPONHPYeMBIM YCHJIHEM NOHHMAeTCst yCHJMe NPeABApHTEJL-
HOTO HaNpsiXKeHHs, oNpefeasdeMoe No NPHOOPaM MM KAKHUM-ubo ApYyrHM
cnoco6oM B Npolecce HaTAMKEHHS 3aTAKKH.

C yyeroM noTepp HamnpsiXKeHHs BCJCACTBHe pesiaKCauuu MaTepHaa
3aTAMKH W NOLATIAHBOCTH aHKEPOB BEJHYHHA KOHTPOJIHPYEMOTO YCHJIHS
onpeaedsaercs no dbopmyne

x P; A E; 4

k= 0795 + A; L

rae 0,95 — ko3¢ dHiMeHT peslaKCAlHH, KOTOPBIR NPHHAMAGTCA TOJBKO AJA
3aTSMEK W3 NMyYKOB BLICOKONMPOYHOJi HPOBOJIOKH M CTallbHLX TPOCOB;
As — cymMMapHas BeJIHUYHHA NORATIHBOCTH aHKEpOB, NpHHHMaemas paB-
HOi: a) NpH NpHMEHeHMH aHKepOB B BHJE NJIOTHO 3aBHHYHBAeMBIX ra-

(4.42)
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€K WM KJHHOBMAHHX NpoGok — 0,1 c; 6) npu NpHMEHeHHH AHKepoB C
npoknaaxamu — 0,2 cM.

4.29. B CTPYKTYpHBIX NMJHTaX HM3-3a GoJbliofi Tru6KOCTH CHKATHX
CTepKHefi YaCTO HeJb3si AaTh 3HAUHTE/bHOE OJHOKpPaTHOe MPEABAPHTEb-
HOe HanpsiKeHHe, MO3TOMY PeKOMeEHJYyeTCs MHOrocTyneHyaroe npeiBapi-
TeJibHOe HanpsxeHrne. OHO BO3MOXHO NPH CJACAYIOUIHX YCJIOBHAX:

GoJbllie TOCTOSIHHBIE HArPY3KH, KOTOpble MOTYT OHITh nepefaHbl Ha
CTPYKTYPY NO HacTaM;

CTEPKHH CTPYKTYpH NpHGIH3HTENPHO OAHHAKOBO CONMPOTHUBJAIOTCS
PACTSXKEHHIO U CXKATHIO;

KOHCTPYKTHBHasi CXeMa u CMoco0bl KPeMJIEHHs] 3aTfXKeK NO3BOJSIOT
OCYIIeCTBHTb MHOT'OCTyNeH4YaToe NpeiBapure/ibHoe HANpsiKeHHe,

Pacuer CTPYKTYyp, HanpsxKeHHbIX OCAAKON onop

4.30. Pa3HocTb OTMETOK ONMHPAHHSl MO KOHTYpPY CTPYKTYPHBIX NJIHT
J0JI2KHA Ha3HAaYaTbCsl W3 YCJOBHS MaKCHMAJbHOTO BHIPABHMBAaHHS YCHJIMIT
B ajemeHTax (cum. m. 1.26).

CHcreMa KaHOHHYECKMX YPaBHEHHH MeTOAA CHJI AJISl CTPYKTYp, Ha-
NPSIXKEHHBIX OCaAKOl ONOP, HMEeT BHJ

811 6a . . . Oip X1 61F A
e Rl N B BRI
O Opa . . . O Xe o P Ay

rie 8;; — nepeMellleHde TOYKH i OT eAMHHYHOH peakuHH OTOGpolLIeHHOI
CBA3M B Touke j; Xi— peakulsi orGpouiennofi caasy; dir — mnepeMelle-
HHe {-TOH TOUKM OT BHEIUHEefi Harpy3ku B OCHOBHOH CHcreme; Ai—
pasHOCTb OTMETOK ONHPaHHs B TOYKE.

4.31. Cucrema ypasHenud (4.43) umeer OecuHCJIEHHO® MHOXeECTBO
peleHuit.

N3 uMmelomerocsi MHOXeCTBa PEKOMEHAYeTCH HAXOAHThL OAHO pelle-
HHe, NPH KOTOPOM pacxoayercs MUHHMyM Meraana. [Ip stom ocyure-
CTBJISETCS] MHHHMH3aIlHs UeJeBolt ayT-pynknuu [11]

k
¥ oD X, + 60 | + AP

i=1

m af X, + 6§ | + Al o
Z = Z =1 a1 Smin; (4.44)

Mar

-~
]
.

o) X+ | + AP
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k
2 alD X+ |+ 4D > af)
=1

3aech
0 - L gi. i - Ly,
Qi = R Nyi's by =?Nng'
k
w3 o) X, ) >0
Al 0 =
p (/) (Il(“ l(i))z &

max Y o) x4 b <0
npH 2' ni Ai by’ <0,
i=l1

j — Tekyllaa HyMepauHus THIOPA3MEPOB; M — KOJHYECTBO THIOPa3sMePOB;
i — TeKyllasi Hymepaudsi OTMETOK ONHPAHHA; K — KOJHYECTBO OTMETOK
onHpanusi; n{f) — KOJNYECTBO CTEpXKHeH, NpHHAaJAJeXallHx  j-OMYy
TunopasMepy; R — pacuetHoe conpotHsaenue; N (f) — ycuiwe B n-om
CTEpXKHE j-Oro THNOpa3Mepa OT €AMHHYHOrC BO3AERCTBUS K-Off CBs3H;
Nyg)—ycunﬂe B 9TOM e CTepXHe OT BHEIUHEH HArpysku B OCHOBHOII
cucreMe; {(J) — pJjiHHA CTEpXKHA j-Or0 THIODa3Mepa; A(()i)- MHHHMaJIbHAS

njaolaib MONEpeYHoro CeYeHHs CTepX<HdA, onpenejsemMas Io npe}leﬂbHOﬁ

rubkocTH; A éi)——nononnmenbuaﬁ IJIOIab NPHOMHKEHHO YUHTHIBAOLLAS
BAHSIHHE KO3((uIHeHTa NPOAONBLHOrO0 H3riba Ha MJIOIAAbL CXKATbIX
cTepXKHell (Aas pacTAHYTHIX ﬁ,‘,{;x =0); ﬁ,ﬁ,f,}x—KoanQ)nuHeH'r NpHHUMA-
eMblil mo [8].

OcHoBHast CHCTeMa NpeAcTaBiser co6ofi KOHCTPYKIHIO ¢ OTOPOLIeH-
HBIMK CBSI3fMH, 3a CYET BBICOT KOTOPHIX NPOH3BOAHTCA BapbHPOBaHHC
OTMETOK onHpaHud. VisMeHneHHe OTMETOK OMHPAHHA JOCTHTAeTCH, HanpH-
Mep, HOCTaHOBKOH NMPOKJAAJAOK Pa3jiHYHON TOJILHHE HA OTOJOBKH KOJIOHH.

Meroan peliends ONTHMH3ALMOHHOH 3alaun (4.44) yKasaHbo B
(11, 12). B pe3yabrare pellleHHS OTHICKHB2eTCS BeKTOD ONTHMAJbHEIX
WeJMYHH peakuuit OTGPOLIEHHBIX KOJIOHH M Mocje IMOACTAHOBKH HX B
cucreMy (4.43) onpellensiercs HWCKOMasi pPa3HOCTh OTMETOK ONHPAHNs
Aq

Pacuer pexkoMeHAYeTCs MPOM3BOAHTb C YYE€TOM MOHTAXKHBIX CTajlHi,
(OCKOJIbKY pacyeTHas cxeMa KOHCTPYKLHH MOJXET H3MEHSTbCsi B NpOLEC-
Ce CO3/IaHHs NpelBapPHTEbHOrO HanpsXeHud.

3anaya peliaercsi npH Hanepej 3afaHHOM COOTHOUIEHHH Xe€CTKOCTeR
MEXJAy CTepXKHSIMH M yucle THnopasmepos. [Ipm wHHOM COOTHOLIEHHH
JKeCTKocTeH H HHOM YHCJe TUoOpasMepos OyAer HHBIM M Pe3yJabTar
pacuera,

Bo Bcex ciyuyasx mporu0s OT HOPMATHBHBIX HArpysok He MAOJIKHGL
MpeBLIATh NpefeabHbIX.

BripaBHHBaHHe YCHAHIl OCankoil Onop BO3MOXHO He TOJbLKO B mps-
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MOYTOJIbHBIX CTPYKTYPaXx, lapHHPHO-ONEPTHIX IO KOHTYPY, HO H B Gouee
obem cayqae — IPH HePa3Pe3HBIX CTPYKTYPHHIX namurax [9]

PACYET CTPYKTYPHBIX IIJIUT
ITPU YIIPYT'OIIJIACTUYECKON PABOTE MATEPHAJIA

4.32. B CTpDyKTypHbIX NJHTax M3-32 BBICOKOH cTeneHH HX CTaTu-
yeCKOji HeOoupe/eJHMOCTH, a Takxe YHU(DHKAUUH 3/1eMEHTOB HeJOHCNOJb-
ayeTcs Hecyllas cmocofHocTb. B Tex cayyasx, xorfa nporuGnl AaHHBIX
CHCTEeM MOJ JAeHCTBHEM DacueTHHX HArpy3oK MeHbllle AOMYCTHMHIX, pe€-
KOMEHAYeTCsi HCNOJb30BaTh Pe3epBHl HecylleH cMOCOGHOCTH KOHCTPYKIUHHA
3a cyeT paboThl OTAEJbHbIX CTEPMHEH B YNPYrom/iacTHYECKoi CTafuH.
D70 no3BoJAeT CHH3HTb Pacxoj MeTajyia Ha KOHCTPYKLHIO, BHIDOBHATH
YCHJMS B 3/IEMEHTaX H YMEHBUIHTb YHCJO THIOPA3MEPOB CTepXKHeM.

4.33. Passutie miacTHyecKHx medopMauuit B CTPYKTYPHBIX ILIHTAX
lenecoo6pasKo AONyCKaTh B Cjayuae, Korfa HMEETCsi 3amac no nporubam
He MeHee 209, AOMyCTHMBbIX BeJHYHH. B 3TOM cilyuae MOXHO YMEHBIIHTb
KOJIHYECTBO THNOPA3MepoB CTEpKHeHd npH HesHayuTesbHOM (Ao 7'%)
CHHXKeHMH o6uieli Macchl MOKphiTHSA. B cayuwae Korza umeercst GoJbuIoi
sanac mo nporu6am (30—40%), MOXHO OAHOBPEMEHHO C yMeHbIUEHHeM
KOJHYeCTBA THIOPA3MepoB CTepxKHell NOOHTbcs GoJbiuell KOHOMHH ‘Me-
TaJsaa.

SKoHOMHuecKasi 30(eKTHBHOCTb HCNOJb30BAHHS NJACTHYECKOj 0O0-
nacty paboTh CTEpKHeil TeM BhIle, YeM OoJibllle cTeneHp CTaTHYECKOH
HEONpeAeqAMOCTH (C yYeTOM BHeIMHHX css3eil). Hanpumep, npu KOHTYp-
HOM ONHpaHUM LeNecoo0pasHo mpeAycMOTpeTh GoJiblline 3amachi IO Mpo-
rub6am ¢ TeM, YToOb B yNPYrollacTHYeCKO# CTaANM yMEHbLIHTb KOJIH-
YeCTBO THIOPA3MEPOB M COKPATHTb PACXOJ MaTepHasa.

4.34. PasBuTHe MacTHYECKHX AepopMauuil JONycKaeTcs JHLIb B TeX
CTEPIKHSX, HCKJIOYEHHe KOTOPHIX H3 PaGoThl KOHCTPYKUMH He TNpeBpa-
1aeT ee B reOMETPHYECKH H3MEHSEMYIo CHCTeMy. B pacTiHyTBIX CTepx-
HAX B YNPYTOMJIAaCTHYECKOH CTaJMM BO3MOXHO HEKOTOpOe yBe/HYeHHe
yCHIuil B COOTBETCTBHH c AefiCTBHTeNbHOM Amarpammofl paboTh Mare-
pHana. B cxarbix CTepXKHAX BO3MOXEH Hepexoj, B 3anpejeibHyio 06-
JlacTp PaGoTh! NPH HEKOTOPOM YMEHbLUCHHH B HHX yCHJIHH.

Kax nokashiBaiOT 3KCHepHMEHTaJbHO-TeOPETHUECKHe HCCHIe/lOBaHHS,
BHELEHTPEHHO-CIXATHIE CTEPXKHH NOC/Je AOCTHIKEHHs NpeleNbHbIX YCHJui
Croco6HbBl BHAEPKHBATh 3HAUHTEJNbHYIO 4aCThb OT STHX YCHAMH, ecau
c6aMKeHHe KX KOHILOB OTPaHHYEHH! NMepeMelleHHSIMH y3J0B KOHCTPYKLHH
B HeJyom [I3].

4.35. Pacuer CTPYKTYpHHX IJIHT NpH YHpyromjacTayeckoil paGore
MaTepHa/ia DEKOMEHAYeTCs MPOBOXHTH NPH OLHOBPEMEHHOM ydeTe (PH3H-
YeCKOH M FeOMETPHYECKOH HeJHMHEHHOCTH, HCHOJIb3ysl INArOBLIK METO/
HarpyxeHus (cm. nn 4.15—4.17). B sToM cayyae MrHOBeHHAs Mart-
pHIIA JKECTKOCTH KOHCTPYKIHH B LEJOM LOJKHa ONPEAENATLCA ¢ yYeTOM
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H3MEHeHHsl XKECTKOCTell 3JeMEHTOB B NpoUecce HarpyXKeHds B YNpPYroi
H YNPYTOMJIacTHYECKOH CTausIX.

MrHoBeHHBEe MAaTPHLUbLI 2KECTKOCTH CTepXKHell  ONnpelensfioTea no
dopmyae (4.29) B cooTBeTCTBHY ¢ yKasanHaMHu I 4.17.

3asucumocty N(e) peKoMeHnayeTCsi ONPeAesiTh AJs THIOBHIX 3Je-
MeHToB Ha DBM, ¢ noMowslo MPOrpaMMal, aJrOpHTM KOTOPOi H3JIOHEH
B n. 4.36, HJAH SKCNEPDHMEHTAaJbHbBIM MyTeM M 3aJlaBaTh B KauecTBe HC-
XOAHHX AAHHHIX K NporpaMme pacyera CTPYKTYp C y4YeToMm (H3HYECKOH
H reOMeTpPHYECKOH HeJIHHEHHOCTH.

4.36, ANrOpHTM pDacueTa BHELEHTPEHHO CIXATHIX CTepkHe# ¢ yueTom
pasBHTHA NJIacTHYecKHX AedopMalHil PeKOMEHAYeTCst CTPOHTb Ha OCHOBE
aNMpOKCHMALUHY CTEPXHS MHCKPETHOH MOJe/bIo, YUYHTHIBAIOLICh DPasBH-
THe MJACTHYECKHX AedopMaunkii Kak fo AJNuHe CTePXKHA, TaK H Mo TJIy-
fuHe ynpyroro sApa, a TaKXKe COOTBeTCTRYyMOlllee aedopMaunusm cMe-
IeHHe HeATpAadbHOR OcH. Pacuer pekOMeHAyeTcst NMPOBOMHTL No Aedop-
MHPOBAHHOA CX€Me B COOTBETCTBHH ¢ METONHKOM, H3J0XeHHOh B NN, 4.15,
4.16, 1IaroBLIM METOAOM H4 3afaHHble COMHMKEeHHS KOHIOB CTepXHfA. DTo
HO3BOJISIET HCC/IEAOBAaTL €ro NMOoBeleHHe A0 MOJHOro paspyulleHHs, BKJIO-
4as CTajuio paboThl Nocje AOCTHXKEHUS NMPeAeNbHOTO YCHIHS,

Huxe npuBOfUTCA NOCTPOCHHE AJrOPUTMa pacuera CTEPIKHA, CHM-
MEeTPHYHOIO OTHOCHTEJBLHO MJIOCKOCTH H3rHO6a.

CnJIoIHOL CTepXKeHb 3aMeHAETCsl WIapHHPHO-CTEPIKHEBOH MOLEJbIO,
o6pasyeMOH BEPXHHM H HHIKHHM NOSCAMH, PACNODKAMH H KPeCTOBO#H
pewretkoil (puc. 4.9). KonnuecTso maneseli no AJHHe CTEPXKHA PeKOMeEH-
nLyeTcs 3ajiaBaTh B npefenax oT 10 go 20. DKCUEHTPHCHTET NPHJIONKEHHS
NpOJLONBLHON CHJBI ¥ BO3MOXHBIe HayaJibHble HECOBEpLICHCTBA 3aal0Tcs
COOTBETCTBYIOIIHMH KOOPAHHATaMH y3JioB MojeiH. KoHueBble YYacTKH
CTEepIKHsI aNnNpOKCHMHPYIOTCS CTEpPXMHSAMH, CXOAALIMMHCH B TOYKax NpH-
NOKEeHUs TNPoNoabHOR cHyipl. PasMepbl 3THX YYacTKOB € peKoMeHayercs
NPHHUMATb CYUECTBEHHO MEHBUINMM pasmepa NaHean [m, a CeYCHHA
annpoKCHMHpYIOUHX cTepXHelt A, U A; Ha3HayaThb B 3aBHCHMOCTH OT
IJIOLIAtH CEYeHHS H MOMEHTa HHEePHHH YNpPYroff YacTH CHJIOWHOrO CTepK-
HS B TIpejenax KpaliHux nanenei.

DopMyasl nepexoja OT CILIOUIHOTO CTEPIKHS K CTepPHKHEBOHK MOLE
B Tpefleslax KaXAOTO YYacTKa, MOJyYeHHble H3 ypaBHeHHh COOTBETCT-
BHSL X Aedopmailkil NPy BHELEHTPeHHOM cxkaTHH [14], umelor BHA

Aa(2a—h) 21

Aps = e H
Ah—2a) (h—a)+21
Apy = ey ;
24a (h—a)—21 ,
Ag= A% cos® oy (14 sin® a;);
As= AdAIC .

Ay (1 +¢€*A) hsin®agtgay — Al c cos®ay
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Puc., 4.11, Auarpammbt pabornt crepmus & 76X5 MM H aausiot 3 M B ynpyro-
naacTHYeckoit craaun

a — 3aBHCHMOCTH NpPOAOJNBHON CHABM N OT OTHOCHTENbHOTO COJNMMKEHHR! KOHUOB
CTEPHA & NpH 3KCUEHTPHCHTETAX NPHAONKEHHS NPOROJAbHOR cuant e=0,01; 0,3
H | cM (COOTBETCTBeHHO KpHBHe I, 2, 3); 6 -— 3aBHCHMOCTH MI'HOBEHHON JKeCTKOCTH
crepxkua D, OT OTHOCHTENbHOFO CGJIHXKEHHS ero KOHIOB NMpH TeX Ke 3HaYEHHAX

SKCUEHTPHCHTETOB (TOYKAMH NOKa3aH MOMEHT HACTYIJIEHHR naacTadeckux umedop-
Manuil)

A — AdA Ic
£ Ay (I + ez A) hsind ap tgag— ATc cos? ay
roe Ams, Ami, Aq, As 1 A;i — COOTBETCTBEHHO CeUeHHS BEPXHEro H HHXK-
Hero TOfCOB, AMAroHasel M Kpaitnux crepxHeii; A, | — nnomans ceve-
nus H MOMEHT HHeplMH yNpyroi 4acTH CIVIOUIHOTO CTEPXKHSi B npejeliax

COOTBETCTBYIOILEro yyacTKa.
O6o3HaueHHsi reoMeTPUYECKUX. XapPaKTEPUCTHK IS CTEPKHEBOA MO-

., (4.45)
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JleJIH M CeYeHHs CIVIOIIHOrO  CTEpKHS YKa3aHel  COOTBETCTBeHHO 1l
puc. 4.10,a u 4.10, 6.

CeueHusa KpaHHHX pacnOpoK CTepXKHEBOH MolenH NPUHHMANOTCA
paBHbiMHE Apr=2A4, rne Aq— ceueHHs QuaroHalefi B KpaHHMX NaHeJsX.

Ceuenlisl OCTa/ibHBIX PaclOPOK NPHHHMAWOTCs paBHbiMH Ar=Ad-}-
—+Adr, e Aq; u Adr — ceveHHs AMArOHaJied B CMEXKHBIX MaHENAX.

CeyeHne cnyIOIHOrO CTepXkHS pa3bHBaeTCst Ha MNJOIMIAAKH, KaK 3TO
nokasaHo Ha puc, 4.10, 6, H 3ajaeTca B MCXOAHBIX AAHHBIX B BHAE Mac-
CHBOB MX CEYEHHHA M PACCTOSHHA LEHTPOB THAXKECTH A0 KpaHHHX BOJIO-
KoH. Ko/HuecTBO miomafok 1m0 BLICOTe CEYEHHs! MOXKeT OHITh NPOH3-
BOJbHBIM. IIunarpamma paGoThl MaTepHaja 3ajJaeTcsi B HCXOAHBIX AaH-
HbIX B BHJe KycO4YHO-JIOMaHO# QyHKuuu B TaGauyHoil dopme. Ouepranue
ee MOXET COOTBETCTBOBAaTb JAeACTBHTeNbHOH AHarpaMme paGoTHl Marte-
puana.

Pacuer pekoMeHAyeTcs BeCTH No AepOpMHPOBaHHOH cCxeMe LIaro-
BbIM METOAOM Ha 3aJaHHble cOJHXeHHA KOHUOB CTePXKHsA. B sTom ciyyae
Ha KaXIOM 3Talle pacueTa NpHpallleHHe HAarpysKH, BhIsniBalomee cOJH-
JKeHHe KORLOB CTepxKHA, Gyaer HcKoMoii Beawunnoit. Ilpomenypy waro-
BOr0 METOAA peKOMeHAYeTCS CTPOHTb TaKHM oO0pasoM, uToObl HA KaX-
JOM 3Tane pacuera NPOH3BOAMJICA AaHAJH3 COMMKEHHs1 Y3JIOB MOACNH
B npeaeiax Kax/io#i navead. IIpn Bo3HMKHOBeHHH AedopMauuit Teky-
YeCTH MaTepHana [OJIKEH TNPOH3BOJAHTHECA NepecyeT CeyeHHA  COOT-
BETCTBYIOWMX 3JEMEHTOB MOJeJH B 3aBHCHMOCTH OT TJAyOHHBl ynpyroro
sapa. B aToM cayuae cevenne KaXkJ0H M3 IUIOIIaJOK IO BHICOTE CTepiK-
HA h [OJKHO 3aMeHATbCA HA BeanuHHy A,=AjxoxE (€);/E; B coorBerct-
BHH C 3aJaHHOl AuarpaMMoii paGoThHl Marepuaja. 3aTeM HOJNKHLI Ompe-
HeNAThCS TpHUBelleHHble 3HaueHHs A u [ cTepkHA B mpefenax Kapaoi
naHes, yuacTsylolue B ynpyroft cragud paGors B no gopmynam (4.45)
POM3BOAHTLCA NMEpecyeT CeyeHHil 3/1eMEHTOB MOJEJTH.

B kauectBe npumepa Ha puc. 4.11,a,6 npeacrasieHH 3aBHCHMOCTH
NpoAOAbHOH cuasl N H MruHoBeHHOR ectkoctH D, crepxus Tpy6uaro-
ro ceuennss & 7635 W AAHHOA 3 M OT OTHOCHTEJNBHOro CONMHIKEHHA €ro
KOHLOB MPH SKCUEHTPHCHTETaX MNPHJAONKeHHs npoaoabHoh cuast 0,01;
0,3 u 1 cm (cooTBercTBeHHO KpuBbie I, 2 u 3). MarepHan cTepXKHs —
craab Mapku C 38/23 ¢ npenenom Tekydyectu or =230 MIla. B pacuerax
NpHHATa MJeaJH3HpoBaHHas AuarpaMma paGoTel Marepnaaa. KpecTh-
KaMH MoKa3aH MOMEHT HaCTyNJeHHs NJacTHYecKHX Redopmaliii.

Kak BHAHO H3 pHCYHKAa, MrHOBEHHasl JKECTKOCTb BHeELEHTPeHHO
CXKAaToro CTepXKHsi Ha JefCTBHe NPOAOJBHOA CHJB CYLIECTBEHHO CHH-
Kaerca yxe B ynpyroit craanu paGoth. ITocse nocTHikeHus npenedin-
HOTFO YCHJIHS KeCTKOCTb NPHHHMaeT OTPHUATe]bHble 3HauyeHus. ITponosn-
HOe YyCHJHe TpH 3TOM HayHHaeT najaartb. C yBelHueHHeM SKCLEHT-
pHCHTETa 3TH 3aBHCHMOCTH HMeloT OoJiee nJaBHbIfi xapakrep. las ueHT-
PalbHO-CXKATOrO CTEPIKHA MOMEHT MOTEPH YCTOHYHBOCTH XapaKkTepH3YyeTCs
Pe3KHM ero HCKpHBJICHHEM H NajieHHEM CIKHMAIOUIEro YCHJIHAL
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5. PACUET CTPYKTYP HA CENCMHYECKHE, BHBPALLHOHHDBIE
H OTCHEBBIE BO3AENCTBHUA

OCOBEHHOCTHU PACYUETA CTPYKTVYP,
BO3BOJHMBIX B CEMCMHUYECKUX PAROHAX

O6uue noaoxenus

6.1. KoucTpykiuud 31aHHf, NpoeKTHPyeMHIX HJA CTPOHTENLCTBA B
cefiCMHYeCKHX PajioHaX, RO/KHH YAOBJETBOPATL PacueraM:
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Ha OCHOBHBLIE U OCOOBle COYETAHHA Tabauua 7
Harpysox 0e3 yyeTa CeACMHYECKOTO

BO3JIefiCTBHS B COOTBETCTBHH C Tpe-  TT— SHa,:!el-mﬂ
6opanusmu raasst CHull 11-6-74 ¢
<Harpyakd u BO3JeHCTBHAY;
Ha 0co6o€¢ CoYeTaHHe Harpy3oK ¢ IMocrosiunke 0,9
C yueToM ceficMHUeCKHX BO3REHCTBHI, E&eb':‘{i:':”e adg- 038
ITpu pacuere Ha ocoboe couera- KpaTkoBpeme:- 05
BHe Harpy3oK ¢ yueToM ceHCMHYeC- Hee (B TOM uHC-
KHX BO3fefiCTBHi K BeJMuMHaM pac- JIE CHErOBhe) Ha
YeTHHIX HATPY30K BBOASITCA Kos(pu-  NOKPHTHA

IHEHTH COYETAHHSA Mg, SHAYEHHS KO-
TOPBHIX NPHHUMAIOTCA corjacHo Tabm. 7,

Tlpu pacuere KOHCPPYKUHA Ha ceficMHYecKHe BO3LeHCTBHS TOPH-
30HTAJbHEY® CEACMHYECKHe CHJBI THOKMX MOABECOB, JHHAMHYECKOE
Bo3ziefictBue OT OGOpPYAOBaHHS M TPAHCHOPTA, TOPMO3HEle H OOKOBHIE
YCHJIMAA OT JBHIXEHHS KPaHOB He YUHTHIBAIOTCH, I py3onojbeMHOCTb Kpa-
Ha H Macca TeNeXKH YUMTHBAeTCs TOJLKO NPH ONpelesieHHH BepTHKaJib-
HOJi CefiCMMUECKOfi CHJIH, MPH 3TOM TpPY30NOABEMHOCTb YUYHTHIBACTCH C
xoadpdunuentom 0,3,

5.2, Pacuer spanufi c yueToM cefiCMHUeCKMX BO3JefiCTBHH DpOH3-
BOXUTCA:

a) Ha YCNOBHble CTATHUECKHE HAarpy3KH, onpejejseMbie COTJIACHO
n. 5.9. Ilpx sToM ycunHs B sieMeHTaX KOHCTPYKUHH He HOJMHH mpe-
BHIIATH NpeielbHbBIX 3HaueHHH, ompemedsiemnx raasamg CHull mo npo-
eKTHPOBAHHIO CTAJMbHBIX H JKeJe300€TOHHBEIX KOHCTPYKUHH, ¢ yyeToM
n. 5.28. Ha ycnoBuble cTaTHYecKHe BO3ZeHCTBHS pacCUMTLIBAIOTC BCe
3/1aHHS, IPOEKTHPYeMble AN ceficMHUECKHX pPalloHOB;

6) Ha HaGop pAacyeTHLIX CeACMHYECKHX BO3JeHCTBHA, KOTOPHIH
onpefeNsieTcs ¢ YUETOM XapaKTepa cefiCMHYeCKOro pexuMa p pafioHe
CTPOHTEJbCTBA, a TAKXKe JAHHBIX JAETAJbHOTO M MHKPOCEHCMHYECKOro
paHOHHPOBaHHS.

IMpu Bui6ope pacyeTHbIx ceficMHYECKHX BO3ReHACTBMH HeoGXoauMo He-
NO/b30BaTh HHCTPYMEHTANbHbIE 3aNHCH, NOMYYeHHble B paiioHe CTPOHTENb-
CTBa MJH B aHAJNOTHYHBIX MO CeHCMHUYECKHM YCJIOBHAM MeCTHOCTSX, a
TaKXe 3aNHCH, CHHTE3HDOBAHHHBE IPHMEHHTEJBLHO K MECTHHIM YCJOBHSM.

Maxkcumanpuple aMIVIHTYAB YCKOpPeHHH pACHETHHIX aKCeJeporpaMm
JOMXKHBl OHTh He Memee 100, 200, 400 cM/c? npH ceficMHYHOCTH iljo-
20K CTPOHTeJbCTBA COOTBETCIBeHHO 7, 8, 9 Gaos.

ITps pacyere mo DOARMYHKTY «6» DPEKOMEHAYETCA YYHTHIBATL BO3-
MOXHOCTb Pa3BHTHS HEYyNPYrHx JHepopMalMii M JOKaJbHBIX HOBpexie-
HUfl KOHCTDYKUMI, a TaKiKe NPOCTPAHCTSeHHHI) Xapakrep JedOopMHpoOBa-
HuA 3xanui. Ilpy aToM COCTOSIHHE COOpYMEHH: MOC/E 3eMAETPACEHHS
He NOJIKHO AOCTHraTh NpeleibHOro, ykasanxoro B m. 1.9.
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Pacuer mo MOXNYHKTY «O» siBAsieTCS HONOJHHTEAbHEIM UM pPeKOMEH-
IKyeTcs AJsi 0co60 OTBETCTBEeHHLX 3AaHHH (no m, 1 Taba. 2.8) u szanui
C TMpoJeTaMH CTPYKTYPHBLIX KCHCTPyKuuh Goaee 36 M [1].

5.3. CelicMuueck#e BO3AeHCTBHS MOTYT HMeTb Ji0Goe HanpabJieHHe
B NIPOCTPaHCTBE.

Ipr pacueTe 3gaHufi NPOCTOi reoMeTpHYecKoit (OPMBI C IOKPHITH-
AMH B3 CTDYKTYPHBIX KOHCTPYKIHA mo 1. 52 «a» ceficMuueckue Ha-
rpy3kn NpPHHUMAIOT, KaKk NpaBHJO, JefiCTBYIOIIHMH TOPH3OHTAJNbHO B
HanpaBJIGHHSIX TNPOAOMBHOH M nomepeunoit ocef, lleficrsme ceficMuye-
CKHX Harpy3oxk B yKa3aHHbIX HaNpaBJEHHAX JAONYCKAeTCsd YYHTHBATH
pasiesbHo.

ITpu pacuere 3gmaHHit ClOXHOHA reomerpuyeckonr (GopMel HEO6XOAHMO
VUMTHIBATL HanpaBJeHHs CeHCMHYeCKHX Harpysok, HaHbojee omacHhbe
1S BEPTHKAJIbHBIX HECYIUHX KOHCTPYKIHH H CTPYKTYPHBIX KOHCTPYKUHI
MOKPHTHSA, a TaKiKe HX 3JIEeMEHTOB.

5.4, BepTHKaJbHYI0O COCTaBJAIOLYI0 CEHCMHYECKOTO BO3ZEHCTBHS He-
06x0/HMo YYHTHIBATH NPH pacuere:

CTPYKTYPHHIX KOHCTPYKUHMH HOKpHITHH, BK/AiOYas HX rOPH3OHTAJNbHbLIE
KOHCOJIbHEIE YYaCTKH;

KAaTNHTEJbHEX YYaCTKOB KOJIOHH;

y3J10B COMPSIKEHHSI CTPYKTYPHHIX KOHCTPYKIHE C BepTHKaJbHLIMH
HECYIHMH KOHCTPYKUHAMH;

KPaHOBBIX KOHCOJEHl KOJIOHH;

3XaHHA Ha YCTOHYHBOCTb NPOTHB ONPOKHABIBAHHS HJH NPOTHB
CKOJIbKEHHA.

5.5. Pacuyer 3jgaHHil ¢ NOKDHITHAMM H3 CTPYKTYPHBIX KOHCTPYKUHH
no n. 5.2 «a» npousBonutcs [1]:

CTPYKTYPHEIX KOHCTPYKLHH IIOKPBITHA TpH H3THOe H3 HX ILIOCKO-
CTH — Ha BepTHKaJibhble ceficMHUecKHe Barpy3KH;

BePTHKaJbHBIX HECYIIHX KOHCTPYKUHH — Ha TOPH30HTaJbHble cefic-
MHYECKHe HarpyskH;

TOPH3OHTAJBIILX NOSICOB CTPYKTYPHBIX KOHCTPYKUHH — Ha TOpH30H-
Ta/IbHbl€ HAarpyaKd B INIOCKOCTH IOKDDLITHA;

y3JI0B CONPAXKEHHH CTPYKTYPHUBIX KOHCTPYKUHA C  BePTHKaJbHBIMH
HeCYIHMH KOHCTPYKUHSMH — Ila COBMeCTHoe AGHCTBHe YCHJH{ OT Tro-
PH3OHTANbHEIX Il BepTHKaJbHBIX CeHCMHUECKHX HArpysok.

5.6. Pacuer 3pannit ¢ MOKPHITHAMH H3 CTPYKTYPHHIX KOHCTPYKUHE
no 1. 5.2 «G» peKOMEHLYETCS BBIOJNHATE:

CTPYKTYPHHIX KOHCTPYKIHH NOKPHTHS — Ha BEePTHKaJbHYI0O COCTaB-
JITIOLLYI0 CeICMHUECKOrO BO3JAEHCTBHS,

3laHHsl B LeEJOM — Ha COBMECTHOe jeHCTBHe FOPH30HTaJbHOA (HIH
ABYX FOPH3OHTaNbHHIX) H BEPTHKAJIbHOH COCTAaBJISIIOUIHMX CefCMHYECKOro
BO3AEHCTBHA,
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Onpenenenne BepTHKANLHLIX ceficMHYECKUX HATPY3OK

5.7. Tlpn pacyeTe CTPYKTYPHBIX KOHCTPYKUHE BO M. 5.2 «a» U «B»
Ha BepTHKaJibHBE ceficMHyecKHe BO3HEHCTBUA pacueTHbe MOAE/H IOKDHI-
TUH peXOMeHAyeTcst NpHHHMAaTb B BHJE JHCKPeTHHX CHCTEM C MIapHHp-
HBIMH y3JIAMH H MaccaMM, COCPEJOTOUYCHHBIMH B Y3JaX CTepKHed CTPYK-
TypHOTGe G6JI0Ka B YypOBHe TOJLKO BEPXHEFG NOACA HJH BEpXHErG iI
HIDKHero nosicoB (puc. 5.1). Kpaeeble ycioBHsi st LHCKPETHBIX CHCTEM
NPHHHMAIOTCS B 3aBHCHMOCTH OT PacnojoxeHHs OJoKa B cHCTeMe IIO-
kpbitus. CBA3M MeXJAy COCPEAOTOHYCHHBIMH MACCaMHM CYMTAIOTCSt YNPYTH-
MH, HEBECOMBIMH H BOCIPHHIIMAIOUIMMH OCEBHE YCHJHS.

Tepuopst (yacroThl) #  ¢opMbl coGCTBeHHBIX Kosebauuit  Aad
Mojeniell ompeaensiorcs No pa3paboOTaHHLIM aArOpPUTMaM M Nporpam-
MaM c nomowplo DBM Kkak Anu cHCTeM CO MHOrUMH CTeneHsIMH c¢B0O6O-
Abl,

B cBsa3u ¢ GAH30CTHIO BEJHYHH COGCTBEHHBIX YACTOT CTPYKTYPHBIX
6/I0KOB peKoMeHAyeTCA OMNpeleifaTb He MeHee 5—7 HH3HIHX 4acTOT H
thopM cobeTBeHHbIx KoaebaHuH.

5.8, Tlpu onpejeneHHn pepTHKAJbHBIX CEHCMHYECKHX HArpy3oK IO
M. 5.2 «ay AAA CTPYKTYPHEIX KOHCTPYKIH{t NpojeToM He Gosee 24 M
nonyckaercs CTPYKTYPHbIA OJOK paccMatTpHBATh KakK OPTOTPOIHYIO
IVIACTHHKY ¢ TPHUBeJeHHOH IMJAMHADHYECKOH XKECTKOCTBIO H XECTKOCTHIO
Ha xpyyenue, [lepHoas! Ko/ie6aHHii TAKHX MJAACTHHOK C Pa3HBIMH KpaeBHI-
MH YCJIOBHSMH ONpejelflOTCS C NOMOILIbIO CIPABOYHHKOB MO AHHaMHKe
coopyxeHnuii, PopMyJn AJaA NPHBeACHHHIX KecTKocTel AaHbl B npHi. 8.4.

IMocne ompefteieHus ceiicMuueckdx (YCMOBHBIX CTAaTHYECKHX) Harpy-
30K pacueT CTPYKTYPHBIX KOHCTPYKUHHA Ha oco6oe coueTaHHe Harpy3ok
C yueToM CeHCMHYCCKMX JIOJI2KeH BHINOJHATHCH KaK AJIS ARCKPETHHIX CHCTEM
110 CHEeNHAJIbHO PAa3paGOTAHHBIM AJArOPHTMaM H nporpaMmam (cMm. niL 4).

5.9. TIpu pacuere mo m. 5.2 «a» pacweTHasn BepTHKaJbHAA HArpys-
Ka Six, NpUJIONEHHA B TOUKE B M COOTBETCTRYIOUIAS j~My TOHY COO-
CTBeHHHX KoJseGaunil CTPYKTypHorg O6Joka, ompezensercs no dopMmysne

a) )
‘=F
[y b =
£t
Ly Ly | Lg
1 L 3

Puc, 5.1. Juckpernble cHCTeMsl NPH pacyeTe CTPYKTYD HA BepTMKaJAbHbIE ceil-
CMHIeCKHe Bo3aeficTBUR

a-—c MaccaMH B y3JjlaXx BepXHero H HHXHEro Mnoscos; 6 — ¢ MaccaMi B y3Jjgax
BEpXHEro nosca
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Sip = K1 Kz Soz, (5.1)

rae Ki — kosdouupent, yuursiBaioniuh JONYCKaeMble NOBPEXAEHHA
KOHCTPYKUMA 3Aanuil, npuauMaeMsisi no n, 5.10;

Ky — xo3pduunentT, yuuTHBAOMHME 0COGEHHOCTH KOHCTPYKTHBHOTO pe-
weHus 3aaung; K;==08 nns spaHuil, BHCOTa KOJOHH KOTOPHX He Gojee
8 M H nponern ke Gogee 18 M, u Ky==1 ana 3panuit ¢ JpyraMn pas-
MepaMy 0GbeMHO-IUIAHHPOBOYHOTO pelleHHst (3Hauenns Ky pomyckaercs
YTOUHATE N0 Pe3y/bTaTaM 3KCIepHMEHTaJbHHIX HCCACNOBAHHN MO coria-
cosannio ¢ T'ocecrpoem CCCP, npu stom 3HaueHust K; He AOMXKHH mpe-
pbimiath 1,5); Spix — 3HaueHHe ceficMuyecKoft Harpysku i {-ro TOHa
coGCcTBeHHBR KoMeGauuft CTPYKTYPHOf NJMTH, ONPeAenseMOfi B Mpeiuno-
JIOXKEHHH YAPYroro AedopMHPOBaHMA KOHCTPYKUMI MO GopMyie

Soir = Qr A Pr Ky Mir. (5.2)

3nech Qp=mg, TIae m —macca CTPYKTYpHOH NJIUTH, OTHECEHHas K
TOuKe k, onpegmesnseMas ¢ yd4eToM Harpysok Ha TNOKpHTHe mo m. 5.1;
¢ — YCKOpPEeHHWe CHJIBl TSXKECTH; IpH TNpeABapHTENbHBLIX pacyerax Ha-
rpysky OT coGCcTBEHHOH Maccel CTPYKTypHOro OJIOKa RONYyCKaercs IMpH-
numate pasHof 250—300 I1a (25—30 xrc/m?); A — aMmuuTyga YCkO-
penuit ocHoBaHus (B HOJAX g, COOTBETCTBYIOLIAS DacueTHOH CeHCMHY-
HOCTH, mpHHuMaercs paBHoii 0,1, 0,2 u 0,4 ana pacyeTHOH cefcMHY-
#Hoctd 7, 8 u 9 6annoB coorBercTBeHHO; i — KoapPuuHenT AUHAMHY-
HOCTH, COOTBETCTBYMIOWMit i-Of (opMe cOGCTBEHHHIX KoneGaHMii CTPYK-
TypHOi TJIMTH H npHHHMaeMsli mo m. 5.11; Ky — kospouunenr, yuu-
THIBAIOILMY MACCHNATHBHHIE CBOHCTBA KOHCTPYKUHMH ¥ 3aBHCAWME OT
BUJa MaTepuata, KOHCTDYKTHBHOrO pelieHHs, XapakTepa Y3JOBHIX
COEJMHEHH]i M CTHIKOB; NpH ONpEeAeNeHHH PpacueTHLEIX BEPTHKAJIbHBEIX
CeCMHYECKHX HarpysOK HA CTPYKTYpHble IVIHTH B CBS3H C HX TNOHHXKEH-
HOJ cHOCOGHOCTBIO K 3aTyXaHuio Koaebanwji (orapudMuueckuit pek-
pemenr 6==0,03-—0,05) xospduunent K | DEKOMeHIyeTcss NPHHAMATHL
pasupM 1,5 (smauemme K. RmomyckaeTcs yTOUHATb Ba OCHOBAHHH pe-
3yJIbTATOB SKCIEPHMEHTAJbHBIX HCCHCAOBABHA IO COIJIaCOBAHHIO C
rOCCTPOSIMM COIO3HBIX pPecnyGJHK); 1)in — KO3(GDHUHEHT, 3aBUCALHA OT
¢dopMbt JedopMaunii CTPYKTYpHOTo G/0Ka nPH ero COOGCTBEHHBIX KoJje-
GaHnsx no i-Toii (QOpMe m OT MeCTa PacHOJIOXKEHHS TOYKM &, ompexe-
asetcs no m. 5.12.

5.10. PacuetHas ceHicMHUHOCTL 34aHHS onpepensercss no Tabia. 5
CHull 117-81, xosdpdunyent K; B 3aBHCHMOCTH OT Ha3HaYeHHHA COOPY-
JKEHHS H  ero SKCIIyaTalMOHHBIX ocoGeHHOCTell — corsacHo Ta6n. 8
HacTosmero PyKoBOZCTBa 10 COrJIacOBaHHIO € YTBepXKAAWlleH MPoeKT
opranusauneil. IIpu pacuete ma ceficMHueckne BoaielicTeua mo m. 5.2
«6» 3nauenne K npuHUMaercs pasHEIM eRHHHUE,

5.11. Kosthduuuenr nueamuusoctd f: onpenessercs no gopMmynam
(5.3), (5.4), (5.5) mnu no rpagukaM Ha pHc. 5.2 B 3aBHCHMOCTH OT
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nepuopos T; COBCTBEHHBIX KoJae- A
GaHHil CTPYKTYpHoro 6Jioka mo " ° @
{-My TOHY M KaTeropu# TpyHTOB 237 5
No CeACMHYSCKHM CBOHCTBAM: 2

Aas TpyHTOB 1 Kateropuu 8

1 -

Bi=1/T;, Ho He Goxee 3; (5.3)

aas rpyntos I Kateropun 05 17 1570

2 ? ? L

i=1,1/T;, HO He Goaee 2,7; (5.4) ¢

uroB [II H
AJis TPYHT KaTeropHu Pnc. 5.2, Fpadmxu B; (T; ) Aaa rpyn-

Bi=1,5/T:, uo He Gonee 2. (5.5)  7ToB I (a), 11— (6) n Il Kareropuu (&)

Bo Bcex cayyasx 3HayeHus [3: ZO/IKHBI IPHHHMATLCA He Menee 0,8.

5.12, Onpexnenenne nepHonoB COGCTBeHHBIX KojeOanuii T; H Xo03d-
(UUMEHTOB 1):x NPOM3BOAHTCA B pe3yJbTaTe aHANH3a PACUETHHIX MO-
Reneil CTPYKTYPHBIX KOHCTPYKuui, yxasannwx B nm, 57 u 5.8. Ilpu
5TOM caelyeT YYHTHIBaTb OCOGEHHOCTH y3JOBHIX COMPAMEHHH S/EMEHTOB
CTPYKTYPHHIX KOHCTPYKIHH, YCJOBHSI CONPSXEHHsi OTAENbHHX OioKoB
MeXAy co60fi H ¢ BepTHKaJbHBIME HeCYIHMH KOHCTPYKUHSAMH,

Ilpu pacueTe HETHNOBbix KOHCTPYKTHBHBIX pelleHHil peKOMEHAYeTcs
HCOJIb30BATh PE3YJAbTATH KX SKCHEpHMEHTaJbHEIX HCCJELOBaHRI.

B c¢Bsian ¢ HeGosbLIOH COGCTBEHHON MacCOft s CTPYKTYPHMHX IJIHT
XapaKkTepHa IOBHIIIEHHAasi YyBCTBHTENbHOCTb NMEepHOAOB u ¢opM cober-
BeHHBIX KoJeGaHHi K W3MeHeHHAM BeJHYMH TNOCTOSIHHBIX M KpaTKoBpe-
MEHHHIX Harpy3ok W cxem Hx npuioxkenns, ITostromy B pacuerax nese-

Tab6bauuma 8

3navenus

JlonyckaeMble MOBpeXKAeHHUS 3paHult .

1. 3n2Husl, B KOHCTPYKUHAX KOTOPHX MOryT GHITH AOIY- 0,25
LIeHB OCTaTOYHHe pedopManuu, TPEWIHHB, HOBpPexXie-
HHS OTAENbHHIX 3JIEMEHTOB, HX CABHI M T. I., 3aTPYAHSA-
I0llHe HOPMAJBHYI0 SKCILIyaTaluio, npH obecneueHHH
6e30MacHOCTH JIOJell H  COXPaHHOCTH OOOpPYAOBaHHSA
(o6iwecTBeHHEE H NPOH3BOACTBEHHble 3JaHHS, He OTHO-
cslllHecH K 103. 2; 3/aHHdA, QYHKUHOHHPOBaHHE KOTOPHIX
HeoOXOAMMO NPH JHKBHRAUHH NOCJCACTBHH 3eMJyeTps-
ceHufi ¥ Ap.)

2. 3aaHus, B KOHCTPYKHMAX KOTOPHX MOryT ObiTh nomy- 0,12
LeHbl 3HAYMTENBHBlE OCTATOuHHE AedopMaumH, TpellH-
HBI, MOBPEXJAEHHR OTASNBHBIX 37JeMEHTOB, HMX CMeIleHHA
H T. I, BpeMEHHO TNpPHOCTAHABJHBAIOIIHE HOPMAJBLHYIO
SKCIIYaTauuio (NpOU3BOICTBEHHEIE 3LAHUA BCIOMOra-
TeNbHEIX NPOH3BOACTB, HEKOTODHE CKNafCKHe 3JaHud,
He COfepiallne LEeHHOro 0GopyLOBaHUS, H T. IL.)
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coo6pasHo mo BO3MOXHOCTH 00J€e TOYHO YUHTHIBATD BCe CXEMHl H
BapHaluu Harpysok.

5.13. KoHcoJbHbIE KOHCTPYKINMH C HEe3HAYMTEJLHBIMM MaccaMH Mo
CpaBHeHHIO €O 3/JaHHeM (KO3BIPbKH, KOHCOJH [Ji1 HABECHBIX CTEH H
T. 1) ¥ HMX KpemJeHus AONYyCKAeTCH PACCUHTHIBATH Ha BEPTHKAJBHYIO
CefiCMHYeCKyI0 Harpysky npH 3HaueHMH Pn==5.

Onpepenenne ropH3oOHTAMbLHBIX CeACMHYECKMX HArPy3oK

5.14. Tlpn pacuere 3JaHHH C NOKPHITHAMH H3 CTPYKTYPHBIX KOH-
CTPYKHME no m. 5.2 «a» Ha rOpH3OHTa/AbHLHIE CeACMHYECKHe BO3JEHCTBUS
pacueTHple MOJeJH 31aHHHA B NMPOJOJALHOM H NONEPeYHOM HaNpaBJeHHAX
NPHHEMAIOTCA, KaK NpPaBHJIO, B BHIEe ORHOMACCOBOrO OCUHAASATOpa (pHC.
5.3). Ilpu sToM XKecTKOCTb CTPYKTypHoro G6s0Ka B ropH3OHTAJBHOI
IVIOCKOCTH NpPHHUMaeTcs: GeCKOHEeYHOH, a KOJOHHB — KeCcTKO 3ajiesaH-
HbIMH B (YHAAMeHTaX M IADHADHO-TIPHCOEAHHEHHHIMH K CTPYKTYpHOMY
Gioky. BbicoTa pacueTHOH MOJeJiM NPHHHMAeTCH PaBHON BHICOTE KOJIOHH,
a B Clyyae CTPYKTYPHBHIX KOHCTPYKUHH C KanHTEAsMH — PAcCTOSHHIO OT
YpOBHS 3allleMJIeHHsI KOJIOHH JO LEeHTPa MacC OT HAarpy3oK Ha MOKpbI-
THe ¢ yvdeToM co6cTBeHHON Maccst (pec. 5.3,6). VYkasauuss no c6opy
Harpysok, onpejie/leHHIO XECTKOCTell H NepHoAOB CcOOCTBeHHHX KoJjeba-
HHl 3LaHHH NPHBeJeHH B pyKoBoAcTBe [2].

5.15. Ilpu pacueTe 3aaHH# AAHHOH GoJjee 30 M, KpoMe rOpPH30HTAJb-
HOUl ceficCMHYeCKOH Harpyskd, HeoOXOAMMO YUHTHIBATb KPYyTAIHHA MO-
MEHT OTHOCHT&JIbHO BePTHKANbHOM OCH 34aHM#, TIPOXOAsileil uepes
HeHTp KecTKocredi. DBeJMuMHA DacyeTHOro 9SKCUEHTDHCHTETa MEXKAY
HEeHTpaMH MacC M XeCTKOCTeH B YPOBHE NOKDHITHS 3JaHUS [PUHHMA-
ercsi He menee 0,028, rge B — pasMep 3JaHHs B HanpaBleHHH, nep-
ODEHAHKYJSAPHOM JeHCTBHIO CHJBL S.

B spanusax Goabuiofi NMpOTAXeHHOCTH B MJAaHe (Gonee 50—60 M)
YCHIMsI B 3JIeMEHTaX KOHCTPYKUHH [ONycKaeTCsl ONpeAetsTb C YUeTOM
CKOPOCTH DPAaCOpPOCTPaHeHHs CeHCMHUECKMX BOJH B TDYHTe, NapaMeTpH
KOTODHIX BHIOHpDAIOTCST HAa OCHOBAaHHH aHAaJNH3a CEHCMOJIOTHYECKHX YC-
JIOBHI MECTHOCTH.

5.16. [lpu HaJHYKM SKCEPHMEHTANBHBIX JAHHBIX O JKECTKOCTHBIX

a j d) <
1 s
| =t
<& Uewmp nace &=
’ Lo la -
1 1

Puc. 5.3. PacueTHada cxemMa 3AAHMA C MOKPHITHEM W3 CTPYRTYDPHLIX KOHCTPY Kt
fpH pacyeTe HA FOPH3OHTAJbHbIE ceficMHYECKHEe BO3REHCTRHA

a — GeskanHTeNbHBIA BapHaHT; 6 — KanHTeALHbIA BapHaHT
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XapaKTePHCTHKAX CTPYKTYPHBIX INIMT B TOPH3OHTA/bHON NJOCKOCTH, a
TaKXe JJs MHOTONPOJIETHHIX NOKPHITHRA H3 CTPYKTYPHBIX KOHCTPYKiMit
pacyeT peKOMeHAyeTcs BHINOJNHATH ¢ momompio DBM c yueroMm mpocrt-
paHcTBeHHOH paGoOTH 3MaHHA H (DAKTHYECKHX SKCUEHTPHCHTETOB MeX-
Ly LEHTPAaMH MacC M XECTKocTel.

Hexoroprie ykasaHus O BuGOpe pacueTHHX MOJAENEH NpHBeledbl
B8 pyKoBsoactse [2].

5.17. TopusonTanbHasg cTaTHYecKasi Harpyska ais sfaaHHs  (orce-
Ka) B LeAOM Mocie OnpeleleHHd nepuoAa COOCTBEHHbIX KoJjebaHui
sjanus (orceka) mo m. 5.14 shuHciasiercs nmo dopmynam (5.1) u (5.2).
Mpu stoM Sin=3S1, Mir=1. 3Hauenust BceX Ko3QHUHEHTOB, 3a
ucKiouenneM Ky, , MPHHUMAIOTC B COOTBETCTBHH C PEKOMEHAAUMAMH
nn. 5.9 —5.11.

3navenus Kospouuuenra Ky nNpH onpefeseHHH pacyeTHHX TOpH-
30HTAJ/IbHBIX CeACMHYECKHX HArpy3oK M 3AaHHH, B KOTOPHX CTEHOBOE
3anoJiHeHHe He OKa3LIBAET CYILECTBEHHOrO BJHAHUS Ha AehOPMATHBHOCTh
34aHMs, peKoMmenayercs npuHEMath: K ==1,0 npH OTHOIUEHHH BLICOTH
CcTOeK fie K pa3Mepy NOMEPeyHoro ceyeHHs & B HanpasieHHH NeHCTBHA
ceficCMHUECKO! HArpyskH Ac/b 2225 a1 mene306eTOHHBIX KOJIOHH HJH NpH
OTHOCHTeNbHOH rubKocTH ho/i=>80 pam  cTajJbHBIX  KOJIOHK; K1b=1
npu Ag/bc 15 Ans Kene306eTOHHBIX KOJOHH AR NpH hofi <S40 mnst
CTaNbHBIX KOJIOHH; [JISi NPOMEXYTOUHBIX 3HaueHH# Ac/b u ho/i Besu-
YHHA K¢ NPHHUMACTCS 10 HHTEPNOJSUHH. 3Aech i-— pajiiyc KHHepLUHA
ceveHus, Mo — pacueTHas CBOGOAHAM JUIMHA KOJOHHH, NpHHHMaeTcs
B MJOCKOCTH paMbi pPaBHOH 2hc — AJis KOMOHH OeCKpaHOBHIX 3ZaHHK
W 3JaRHA C NOJBECHHMH KpaHamu; 1,5 Ac — AJst KOJIOHH OAHONPONET-
HBIX 3RaHifi ¢ MoCTOBHIMH KpaHamu; 0,7 he — AJIn KOJIOHH MHOroOmpo-
JIETHBIX 3&aHHA C MOCTOBHIMH KpPaHaMH.

PacuerHble cBOOOAHbIE MJIHHEL KOJIOHH H3 TMJOCKOCTH paMbl pas-
HH: he AN GeCKPaHOBHIX 3JaHMH H 3[aHHH C IOABECHBIMH KPaHaMH H
PaccTOSIHUIO OT HH3a ONOPHO#l NMJAHTH 6a3bl A0 Bepxa NMOAKPAHOBOH KOH-
conu AAs 3A4aHHA ¢ MOCTOBHIMH KpaHaMH.

5.18. B xoJioHHax 3JiaHHH, HeCylUHX KPAHOBYIO Harpysky, Heo6xo-
OMMO YYHTHIBATb MECTHHE TODH3OHTaJIbHbe CeHCMHYECKMe Harpyskd:
OT COOCTBEHHOM Macchl NMOJKPAHOBHX G6aJiok M TOPMO3HEIX KOHCTPyK-
uuil ¥ OT COGCTBEHHOH MacCH MOCTOBBIX KPaHOB.

Ilpu sToM celicMHYecKas CHJIA NPHKJIALBIBAETCA K KOJIOHHe HA
YPOBHe HH3a NOAKPaHOBHIX O6aJoK W onpelensercs Kak ISl CHCTeMBl
C oZHOM creneHblo cBoOoAn. Harpyska, cocpemoroueHHas Ha ypoBHE
HH3a TOAKPAHOBHIX 06a/JOK, MPUHHUMARTCS PAaBHO! MaKCHMaJbHOMY HaB-
JICHHIO HAa KOMOHHY OT COGCTBEHHOd MacChl MOCTOB KPaHOB, OT Maccel
noAxpaHoBLIX 6aJjIOK M TOPMOSHEIX KOHCTPYKUHH (c Ko3ppHuuenTamy
neperpyskH W Kot HIHEHTAMH COYeTAHHA coryacHo m. 5.1), a npousne-
Aenue Bn==3. [Ipu onpenesieHHH MaKCHMAJLHOTO HABJEHHS Ha KOJIIOH-
Hy OT COGCTBEHHOfi MacChi MOCTOB KDaHOB B KaxKAOM mpoJieTe 3JaHHS
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Puc. 5.4. Cxema pacuera KoJXOHE Ha MecTsyw ceficmuye-
CKYI0 Harpyaky

YUHTHIBAeTCA 110 OAHOMY KpaHy. PacuetHas cxema
KOJIOHHE NPHHHMAeTcs B BHAE CTOMKHM, 3alleMJeH-
HOA BHH3Y H C HecMeuiaemoff BepxHel onopoil (pHc,
5.4) [2].

5.19. Crofiku NpPOAOALHOIO H NONEPeYyHOro (ax-
BepKa JNOJIKHL OLiTb MPOBEPEHHI PACUYETOM Ha M3rub
OT JIeHCTBHA MECTHBIX CeHCMHYeCKHX Harpy3oK oOT co0-
CTBEHHO# Macchl HaBecHBIX cTeH, CTOfKM cumTaloTes
IIaDHAPHO ONEPTHIMH Ra CTPYKTYpHHI OJIOK BBepXy
¥ UIADHHDHO COeJHHEHHBHIMH ¢ GYHIAMEHTAMH BHH3Y.
Croiiky npogospHOro daxpepka B 3LaHHAX C MOCTO-
BLIMH KPaHaMH NPHHHMAIOTCS Hepa3pe3HbIMH JBYXNPOJETHHIMH C JO-
MOJNHHTEJBHEIM ONMHPaHHeM Ha TOPMO3Hble KOHCTPYKUHH IOJKPAHOBHIX
6aJox.

Beanuynna mecrHoil ceficMHuecKoll Harpysku oT cOOGCTBEHHO# MacCH
HaBeCHHIX CTeH ompeielfieTc NPH SHAUCHHH Mpou3BefeHHust By, coorser-
CTBYIOIIEM PaccMaTPHBAEMOMY YPOBHIO KapKaca s[aHds, HO He MeHblle 2,

5.20. KpenJienne Ts3KeJjoro oGOPyAOBAHHS K HECYIUHM KOHCTPYKUH-
AM 3JaHUK AOJIKHO NMpPOBepATHEA pacueroM. HeoGXoauMo TakXKe y4HThI-
BaTh BO3HHKAWLIHE OT ITOTO JAONOJHHTE/bHHIE YCHJHS B HECYLIHX KOH-
CTPYKUHAX.

Pacnpenenenne ceicMHIeCKHX Harpy3ox M npoBepKa
HaNPAKEHHO-AeHOPMUPOBAHHOTO COCTOSHHA KOHCTPYKUMi
5.21. Tlpu yuere BHCIIMX popM RojeGaHuMil pacueTHble ycuams (mpo-
AOJbHBIE W NONepeyHble CH/bL, H3rHGalIIHe H KPYTSIIHE MOMEHTH, HOp-
MaJbHHIE M KacaTelbHble HaNpAXeHHs) B 3JIEMEHTaX KOHCTPYKLHH OT
JNIeHCTBUS ceCMHYECKHX Harpysok onpenensiorcs no gpopmyae

—
Np = ‘/E N2, (5.6)

rae Ni— 3HayeHHsl YCW/IHME MM HanpspKeHMH B paccMaTpHBaeMoOM ceue-
HHH OT CEHCMHYECKHX CHJI, COOTBETCTBYIOIUHX i-0H ¢opMe KosebaHui,
n — YuCJI0 YUHTHIBAEMEIX B pacdere $popM (TOHOB) KoseGaHHi.

5.22. TOpPU30OHTAJbHYIO CeHICMHYECKYI0 HArpysky S;, BBHIYHC/ACHHYIO
B COOTBETCTBHH ¢ II. 5.17, peKOMEHAYeTCA pacnpenenaThb:

a) paBHOMEDHO MEeXKAY YEThIPbMst KOJIOHHAMH KapKaca AJs OTAeJb-
HO CTOSILIUX CTPYKTYPHBIX IUIUT;

6) MPOMOPUHOHANBLHO IKECTKOCTAM KOJMOHH (CBfi3eBLIX NaHejeft) B
NpOJOJLHOM H NONEePeYHOM HANpaBJeHHAX 3AAHHS — AN MHOTONpPOJeT-
HbIX 34aHH# U NpH OOGBEAUHEHHH CTPYKTYPHBIX IJIMT O AJNHHE 3AAHUA,

B) B COOTBETCTBHY ¢ (PAKTHYCCKHMH IKECTKOCTAMYK YUACTKOB NMOKPH-
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TH M3 CTPYKTYPHBIX KOHCTPYKUMH B TrOPH3OHTANBHON MJIOCKOCTH NMpH
HaJHYHH SKCNEPUMEeHTAJbHHX KAHHbIX.

5.23. C yueroM NPUHATOrO pacnpejeeHHs TOPH3OHTAJBHBIX CefcMH-
UeCKHX HArpy3OK MexJy KOJIOHHAMH (CBSI3€BbLIMH NAHEJIAMH) 3JAHHA He-
0GXOAMMO BHINOJIHMTD HPOBEPKY Hecyuled CHOCOGHOCTH M YCTORUYMBOCTH
NPOJOJIBHBEIX H MONEepPeyHHX NOACOB CTPYKTYPHHIX MJHT. Jna THOOBHIX
pelleHHil CTPYKTYDHHIX IJIMT TAKas NPOBepKa MOXKeT OHITh BbINOJHEHa
CpaBHeHHeM MAaKCHMAaJbHBIX TOPH3OHTAJbHBEIX YCHJHE C JONYCKaeMHM
CyMMapHHM YCHJIMEM, YKa3aHHHM B KJoue JJjid BhOOpa Mapku OjoKa.

5.24, TIpn npoOeKTHPOBAHHH CTPYKTYDHHIX KOHCTPYKUHIE ¢ KanuTens-
MM 3JIEMEHTH KanuTeseli AO/MKHB OHTh NPOBEPEHH HAa JOMOJHHTE/bHBIE
ycuaus oT MOMEHTAa TOPH3OHTAaJBHOM ceficMHuecKoM Harpysku S,(hs+ha)
(cM. puc. 5.3,6).

5.25. Yaqs CONPAMEHHA CTPYKTYDPHBIX KOHCTPYKHMH C KOJIOHHAMH
3JAHHA AOJXKHE OHTb PACCYHTAHE Ha YCHJHS OT COBMECTHOrO AEHCTBHSA
FOPH3OHTAJIbHHX K BePTHKaJbHHX CEHCMHYECKHX Harpysok.

5.26. TopnsoHTasbHOE mNepeMellleHHe 3/aHus (OTceka) Ha YpOBHE
Bepxa KOJOHH OT JAEACTBHA PACYETHHIX FOPH3OHTAJBHBIX CefiCMHYECKUX
Harpysok S; onpepessieTcs 0o ¢gpopmyae

A=S5,/C, (5.7
rae

1

l

C= 2 5, — MeCTKOCTb KapKaca 3Ranis (orceka) na yposHe Bepxa
kk

k=l

KOJIOHH; f; — YHCJIO KOJIOHH WJ/IH CBSI3eBBIX IlaHesefi B KapKace 3faHHs
(oTcexa); Ozx — MepeMellleHHe OTHAENbHON KOJIOHHBI (CBSI3€BON NaHesH)
Ha YpOBHE ee Bepxa OT AEHCTBHA TOPHIOHTANBHON eXUHHUHOA CHALL B
TOM € YPOBHe.

5.27. TpenensHoe OTHOCHTEJbHOE mepeMelleHHe Afhgs OT FOPH3OH-
TaJIbHBIX CEHCMMYECKHX HAarpysok coraacHo 1. 5.2a miast sgaHuii Ges Kpa-
HOB M C TIOABECHHIMH KPaHAMH He AOJKHO TPeBHINATh ifxe, 3 MPH pac-
yeTax no 1. 5.26 — COOTBETCTBEHHO */ go.

IpeneabHBi OTHOCHTEJbHEI HPOrHO CTPYKTYPHEIX KOHCTPYKIMi
w/L, (rie w — BepTHKAJIbHHIK Nporud, L, — Ipojer) OT BepTHKANbHBIX
CeiCMHYeCKHX HArpy30K COIVIacHO M. 5.2a nns GeCKpaHOBHIX 3RaHHH He
AOJKeH NPeBHIMATh [0, @ npu pacuerax mo m. 5.26 — cooTBeTCTBEHHO
5. o 3paHpil ¢ MOABeCHEIMH KPaHAMH NpeeNbHBI OTHOCHTEJbHBIN
nporu6 He NOJIKEH NMPEBHIIATh BEJMUHH 'fi09 H '/2s) COOTBETCTBEHHO NPH
pacyerax mo n. 5.2a u n. 5.26.

IlpumeuaHue, 3HaUeHHA MpefeNbHHX OTHOCHTEJBHHIX nepeme-
WweHuit B MPOrHGOB [O COrVIaCOBAHHIO C FOCCTPOSIMH COIO3HHIX Decny6JHK
JONycKaeTcsl YTOYHATh HAa OCHOBAHHH PESyJbTaTOB CHEIHAJIBHHIX HCCHeE-
AOBaHHH.

5.28. Ilpu pacyeTe Ha NMPOYHOCTb H YCTOHYHMBOCTH 3JEMEHTOB KOHCT-
pykuufi, NOMHMO Ko3}PHUHEHTOB YCAOBHA Pa6OTH, NPHHAMAEMHX B €O-
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orserctBud ¢ raasamu CHuIT mo npoeKTHPOBaHHIO CTaJbHEIX H XeJeso-
GeTOHHBIX KOHCTPYKUHH, HEOGXOAHMO ROMOJHHTENBHO BBOAHTH K03 du-
LHEHT YCJIOBH pabOTH Mxp, YIHTHBAIOLIMH OCOGEHHOCTH CeHCMHYECKOTO
BO3J€elCTBUA (KPATKOBPEMEHHOCTh CEACMHYECKOH HArpysKH B IOBTOpSse-
MocTb 3emeTpscenuit). Kosdduuuent myxp npunaMaercs mo tadu. 9.

TaG6auna 9

3Hauenus m B SABHCHUMOCTH OT KaTelODHH

non'ropsem;cm geMJyieTpsiceHult (cM, TaaBy
CHull 1I-7-81) «CrpoureabcTBO B ceHcMH-
Koncrpyxuuu veckux pafionax»)

1 I 2 ’ 3

Ilpn pacuerax Ha NPOYHOCTD

CraJbHBe H ajIOMHHHEBLIE 1,
JKenesoGeronnble KONOHHH C 1,
apMarypoil M3 craJbHOIO npo-
KaTa
JKene306eTOHHEle  KOJOHHM!
CO CTEPKHEBOH H INPOBOJOY-
Holi apmatypol (KpoMe npo-
BEPKH NpPOYHOCTH HAKJIOHHHX
CeyeHHHt)

a) u3 TAXKegoro GeroHa C 1,0 1,2 1,4

apMa Kpoﬁ kaaccos  A-l,

A 11, A-111, Bp-I

6) To me, c apmatypoit 0,95 1,1 1,26

JAPYrHX KJaccoB

B) M3 GeTOHa Ha MOPHCTHIX 0,95 1,1 1,25

3aNONHATENAX

r) M3 sdeHcroro GeroHa ¢ 0,85 1,0 1,15

apMaTypoi BCeX KJIacCOB
Jesneso6erontbie  KOJOHHM 0,75 0,9 1,05
3/aHHfl, NPH HpoBepKe Mpoy-
HOCTH HAKJOHHHIX CEYeHHH
CBapHHe coefnHeHHs 0,9 1
Bonrtosble coenunerus (B ToM 1,05, 1
YHCJIe COeJMHSieMble HA BHI-
COKONPOYHEIX GoNTax)

IIpu pacyere Ha ycTORUHBOCTD

CranbHple H  aJIOMHHHEBHE 1,0 1,0 1,0
3JeMeHThl THOKOCTBIO GoJiee
100

To xe, ru6KocTbIO K0 20 1,2 1,2 1,2
’lr&) ke, ruGKocteio or 20 no or 1,2 10 1,0 (no umepnonauau)

o

—
[ -

INIpumeuanue Ilpu pacuere CTasbHBIX H Keje306eTOHHLIX He-
CYIIMX KOPCTPYKUHH, NOAJeXANIEX SKCTJYATAlHd B HEOTaNJMBaeMHX
NOMellleHHIX HJAM Ha OTKPHITOM BO3AyXe IPH pPacueTHOA TeMmepatype
muuyc 40°C M HHXe, clelyeT NPHHHMAaTb Myp==1, 84 HCK/MIOYEHHEM
c1yyaeB NPOBEPKH NMPOYHOCTH HAKJIOHHHIX CeYeHH# KOJIOHH,
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5.29. [Ipu onpexnejieHHH pacYETHBHIX BEPTHKANBHBIX celfCMHYECKHX Ha-
rpy3ox NpuOAKIKEHHBIMH METOJAaMH B COOTBETCTBMA ¢ m. 5.8 (¢ yuerom
TOJIbKO OCHOBHOfl (OPMEI COOCTBEHHBIX KoJieGaHui CTPYKTYpHOro 6./10Ka)
NpPOBEPKY HAMpPSKEHHO-KeOPMUPOBAHHOrO COCTOSIHHSI KOHCTPYKUMH JHO-
IyCKaeTcsi NPOBOANTb B COOTBETCTBHM C peKoMenpauusivu i. 3.52.

OCOBEHHOCTH PACYETA TIPU HAJ/IMUMKM BHUBPALIMOHHDIX
HATPY30K
OT KPbIIIHBIX BEHTHJISSTOPOB

5.30. Hacrosawmuii pasfes paspaboTad B COOTBETCTBHH C HHCTPYKILH-
amu  [3, 4] aaa  pacyeTa M KOHCTPYHPOBAHHA  CTPYKTYPHBIX
IJHT TOKPHITHE INPH  AHHAMHYECKHX BO3JeHCTBHAX OT  KPBIUHBIX
BEHTHJATOPOB H COJAEPXKHT NONOJHHTE/NbHEIE DPEKOMEHIAHHH, CBA3AHHBIE
¢ (YHKUMOHANBHHIMH U KOHCTPYKTHBHBIMM OCOGEHHOCTSMH TakKHX mo-
KpHITHH.

5.31. Ilpu ycraHoBKe KPHILIHEIX BEHTH/JISTOPOB Ha CTPYKTYpHHIE ILJIH-
Tbl HEOGXOJHMO NPOH3BOAMTL NMPOBEPKY HECYILeH CMOCOGHOCTH 3THX KOH-
CTPYKUHA Ha coBMecTHOe AEHCTBHE CTAaTHYECKOH H AHHAMHMYECKOH Ha-
IPY30K.

YpoBesp KoseGaHuil IVIHTH, XapakTepH3yeMbll aMIJIHTYRaMH JHHA-
MHUYECKHX NEepeMelleHH# Y3JI0B KOHCTPYKUHMH H HANPsIKeHHH B cTepiKHe-
BbIX 3JIeMEHTAaX CTPYKTYp, He HOJIXKEH NpeBHINATh AOMYCTHMOFO Kak IO
YCJIOBHAM NPOYHOCTH H YCTOAYHBOCTH KOHCTPYKUHH B LI€JIOM HJH OTAEJb-
HbIX €€ 3JIEMEHTOB, TaK H IO YC/JOBHAM (PU3HOJOTHYECKOTO BO3AEHCTBHS
Ha JIIOZIell M BJIMSIHAA Ha TeXHOJOrHYECKHE NPOueccH MPOM3BOACTBA.

B cayyae npesbllleHHSI AONMYCTHMHBIX 3HaYeHHH YPOBHA KoseGaHuit
JO/KHE  ObITh TNpOBEAEHH MEPONPHATHSA, CHHXKAIOLIHE AHHAMUYECKYIO
Harpy3Ky Ha KOHCTPYKILHIO.

5.32. Ilpu pacyere CTPYKTYPHBIX ILIMT Ha AMHAMHYeCKHe Bo3Aeilct-
Busi liejsecooGpasHo TOJL3OBATHCH METOAOM pPasjioKeHHs no dopmam
co6CTBEHHBIX KosleGaHulM, IOCKOAbKY OIpejieleHHe CHeKTpa 4acToT H
dopmM cobecTBeHHBIX KopefaHuit MO3BOJSET YCTAHOBHTL BO3MOXHOCTH
BO3HUKHOBEHHS PE30HAHCHEIX PEKHMOB KoseGaHH#H, BLIYNCAHTb BO3HIIKa-
IOLIHE [PH 5TOM NepeMelleHHs Y3JI0B KOHCTPYKUHH H HaNpsKeHHA B 3Je-
MEHTaxX.

5.33. ITockosbKY B CTPYKTYPHBIX NIHTAX BJIUAHHE OTHENBHBIX CTEPXK-
HeBLIX 3JIeMEHTOB Ha KoJeOGaHHs KOHCTPYKIHH B L€JIOM MaJso, TaK Kak
Macca B pa3Mepbl STHX 3J1eMEHTOB CYILIECTBEHHO MEHbIUe Macchl H pas-
MepoB BceH KOHCTPYKIHH, oOline KojeGaHHs IJIHTH H €e MeCTHHe KoJe-
6anust (Koje6aHHs OTAEJABHBIX CTEPXKHei) MOTyT paccMaTpPUBATbCA pas-
ZlesIbHO.

5.34. [Ipu onpepesneHnHn ypoBHsi OOUWIMX KOJNEGAaHHH KOHCTPYKLHH
(BHHAMHYECKHX mepeMelleHHil Y3JI0B) pacueT PeKOMeHAyeTCsl NPOBOAUTH
no AHCKPETHOH pacueTHoi cxeme (cM. m. 5.7).
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5.35. TocTpoenne pacueTHOH MOReNH AJS AHHAMHYECKOTO PacyeTa —
onpejie/ieHde KOJHYECTBA H BeJIMUMH MUCKPETHHIX MAcC, WX Da3MelieHHe ¥
onpeAe/ieHHe KOMIIOHEHTOB CMellleHHit (peakuui) KaxAoH Macchl, BKJIO-
YaeMHIX B pacyer, — IPOM3BOJAHTICS C yYE€TOM XapakTepa pacnpefeneHus
CTaTHYeCKOH HarpyskH Ha [OKDHITHe M cnocofa 3akpemsieHHs Kpaes
[JIATEL,

Toueunble Macch OGBIMHO MOPYT pa3MeWlAThCHA TOJBKO B BEPXHHX Y3-
J1aX KOHCTPYKUHH, NMOCKOJbKY B IJIOCKOCTH S3THX Y3J0B COCPEOTOYEHA
66bIas yacTb BCeX HArpysox.

MunumManbHoe 4YHcNO cTemeHeit cBOGOAW pacueTHOfl mopenu oGy-
C/IOB/IHBAETC HEOGXOLAMMOCTBIO NMOMAJAHUA YAacTOTHl BO3AEHCTBHA B MNpe-
JleJIEl CTIeKTPa YacTOT, COOTBETCTBYIOIIEro pacueTHON Harpyske.

KoMnoHeHTsl cMeLleHH TOUEUHBIX Macc, BKJIOYAaeMble B pacueT, o-
peleNATCs B 3aBHCHMOCTH OT PACHOJIOXEHHA IJHTHL B MOKPHITHM; NpH
HaJIHUHH TODH3OHTAJIbHBIX CBA3efl MexAy 6J0KaMH MOTYT YYHTHIBAThCH
JIHIUBL BEPTHKAJbHBIE COCTABJAIOIWIHE CMELIeHHH.

5.36. YacroTwl cnekTpa pi; H pio (i — HOMEp 4acTOTHI CHEKTpa), Co-
OTBETCTBYIOLUIHE YPOBHAM 3arpyXXeHusi paBHOMEDPHQ PacHpefiesieHHON cTa-
THYECKOH# HArpysko#i ¢; u §g, CBA3aHH! COOTHOIIEHHEM

Pi="po Va1 .

YuuTeiBast IJIOTHOCTb CIEKTPa COGCTBEHHBIX YaCTOT CTPYKTYPHBIX
MAMT ¥ U3MEHeHHe CNEKTPa NPH H3MEHEHHH HAarpy3KH Ha MOKpBITHE, MPO-
BEPKy YPOBHA KofeGaHM#l NAUTH pEKOMEHAYeTcs NPOH3BOJMTH IO KaX-
IOfl M3 4aCTOT CNeKTpa, KOoTopasd B INpollecCe H3MEHeHHS CTAaTHUECKOMH
Harpyskd A0 DacuYeTHOro 3HAYEHHs! MOKET COBNAajaTh C 4YacTOTOH BO3-
JeHCTBHA.

Ha puc. 5.5,4 B KauectBe npumepa NOKasaHO H3MeHeHWe CHeKTpa
YacToT COGCTBEHHEIX KosieGaHHH CTPyKTypHOH mamth THna «LIHHHCKs
pasmepoM 24X 12 M moa pacyerhyio Harpysky 3300 Ila (330 krc/m2),
COOTBETCTBYIOIEE H3MEHEHHIO CTaTHYecKoii Harpysku ot 1000 Ila
(100 xre/m?) no pacueTHOro 3HaueHHs (MO BePTUKANM OTJONKEHA paBHO-
MepHo paclpene/ieHHass Harpyska, MO TOPH3OHTAJIH — YacTOTH KoJe-
Gauyuil).

Ha puc. 55,6 mnpexcraBjeHs aHajorHyHele rpaduki fias G/oka
24X12 m nox pacueTHy!o Harpyaky 4450 Ila (445 kre/m?).

Ha 3Tux Xe MIIOCTPAUMAX NMYHKTHPHHIMH JHHHSMHM HaHECEHH yac-
TOTH BO3JiefCTBHS KPHILIHLIX BeHTHAATOPoB KLI4-84B Ne 12 (oGosnauena
uudpoit 1), K114-84B Ne 10 (o6osnauena I1) r KII4-84B Ne 8 (o06o3-
nauena [11). TlepeceyeHus NYHKTHPHHX NUHHHE C YACTOTHHIMK KDHBHLIMK
NOKa3HBAIOT Te YPOBHM HArpysKH, NPH KOTOPHIX OYAYT BO3HHKAaTh OG-
e pesoHaHCHhe Kosneb6aHusA MiauTH. B coortBerctsun ¢ [3] (m. 4.5)
CledyeT Y4YHTHIBATL HOPMHUPYEMYIO NOTPELIHOCTb ONpejesIeHHs 4acToT.

5.37. lpoBepka TPOYHOCTH CTePIKHeH NPU COBMECTHOM ACHCTBUH
CTATHYECKOK H JHHAMHYECKOH Harpysok NPOH3BOAMTCA JJA KaXJAOro
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Phc. 6.5. CnekTp wuacroT co6CTBeHHBIX KoaeGaHuit CTDYKTYPHOR nanTsl THOA
«IKHHHUCK> C 24—330 (a) u C 24—445 (0)

ypOBHSI DaBHOMEPHO paclpefieJieHHOH HArpysKH ¢u, NPH KOTOPOH BO3HH-
KaiorT OGlHe W/I¥ MeCTHHE Pe3OHaHCHble KojeGaHus IIHTH (k — HoMep
YacTOTH CNeKTpa, HpH KOTOPOA BO3HMKAIOT PE30OHAHCHBIE KoJieGaHH:).
CrepiKHeBble 3JEMEHTH CTPYKTYPH PacCMaTPHBAIOTCA IIPH 3TOM Kak sJie-
MEHTH, NOJABEpPXKEHHEEe JEeHCTBHIO OCeBON CTATHYECKOR CHJIBI H JHHAMH-
gecKoMy H3ruGy, BRI3BAHHOMY KHHEMaTHYeCKHM BO30YyXIEHHeM — KoJje-
GaHuAMM KOHIOB CTepPXXHA (T, €. Y3JOB KOHCTPYKU@H NMpPH €& OOLIUMX KO-
neGanusx),
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5.38. 3Hauenne KoO3(h¢uuHeHTa noreps [3] npu ompenedeHHH AHHA-
MHYeCKHX [epeMelleHHH CTPYKTYPHHIX NJIHT MPHHHMAETCS PABHHIM y==
=0,007, a npu onpexeneHuy HanpsxeHuii —y=0,015.

5.39. NuHamuueckass Harpyska OT KpHIUIHLIX BEHTHJISATOPOB MOXKer
6biTh 0XAapaKTEPH30BAaHAa KaK rapMoOHHYecKas, HMelowas BEPTHKAJbHYIO K
TOPH30HTAJIbHYI0 COCTABJAIOUIME, H CBEJIeHAa K CHCTeMe I'apMOHHYECKHX
CHJI, MPHJIOXKEHHBIX B Y3JIaX MJHTH H HMEIOIKX cABHT no dase.

AMmpnnnTysa AMHAMMYECKOM HarpysKM M XapakTep nepefaul ee Ha
HOKPHITHE 3aBHCAT OT THMA BEHTHJASTODA, €ro HOMepa, cnocoba yCTaHOB-
KM ¥ CTeleHH GanaHCHPOBKH. Byayun HOMHHA/JbHO ypaBHOBEIUEHHBIMH
MallHHaMH, KpHILIHEE BEHTHJATOPH B Npollecce SKCIJIYaTallHH BCJAEACT-
BHE H3HOCA HOAIUMIHMUKOB, HEPABHOMEPHOf KODPO3HM WJH HAJUNAHUA
NLIEBHAHBIX (PAKUHA MOrYT CTaTh HCTOYHHKOM 3HAYHTEJbHBIX JHHA-
MuUECKHX BO3AEHCTBRHA., DTH BO3ZefACTBAA MHOTOKPATHO CHHXAIOTCH
BHOPOM3OJSILHER NPH YCAOBHH ee KBaJU(HIHPOBAHHOIO MOHTAXa H 3KC-
HJyaTalHH,

5.40. JuHaMuyeckue Harpy3KH OT KPHIUHBIX BEHTHJISTOPOB Onpenens-
IOTCS Ha OCHOBE IACHOPTHHLIX AAHHBIX BEHTUASTOPOB JIHGO pacyeTHHIM
NnyTeM B COOTBETCTBHH ¢ [5].

5.41, Ons npubGauxeHHof OHEHKH YPOBHA HanpskKeHud, BO3HUKa-
IOIINX B 3JeMeHTaxX CTPYKTYpHOfi NJHTEL IpH paGoTe BEHTHASATOPOB (B
clydyae YCTaHOBKH HX B COOTBETCTBHHM CO cXeMoOi pHc. 2.23), nuHamuye-
cKafg Harpyska MoXeT OHTb YCJOBHO 3aMeHeHa SKBHBAJIEHTHOH paBHO-
MepHO pacnpejeseHHOH CTaTHYeCKOH HArpysKoi, BeHYHHA KOTOPOA ycTa-
HaB/AHBAETCHA B 3aBHCHMOCTH OT HOMepa BeHTHJATOpA.

Oas crpykrypueix muut tina «LJHHUVCK» sksuBaneHTHas cTaTH-
yecKas Harpy3ka MoXeT ObTb NpHHATA: NpH paboTe OAHOrOo BHOPOH30-
JupOBanHOro BeHTHAATOpa KI4-84B Ne 8-—400 ITa (40 krc/m?),

K114-84B Ne 10—500 ITa (50 xrc/m2), KILI4-84B Ne 12 —600 Ila
(60 xrc/m?).

B cooteetrcrBuH co cxemoii puc. 2.23 momyckaeTrcst ycTaHOBKA Ha
CTPYKTYPHYIO IUIHTY ABYX BEHTUJNATOPOB A0 Ne 10 BKIIOUHTENbHO.

IMpu ycraHoBKe ABYX BEHTH/IATOPOB 3KBHBaJIEHTHAS Harpyska OT HX
coBMecTHOK paGoTH ONpefesnsieTcs NyTeM YMHOXEHMR HArpysk# OT OX-
HOT0 BEHTHJAsiTOpa Ha Koad¢uuuenr 1,6.

5.42. YcTaHOBKA HAa CTPYKTYPHHE IMOKPLITHA BEHTHJ/ISITOPOB BhillE
Ne 6 momyckaercst TONbKO Ha BHOPOU3OJAATOPH. BeHTHaATOPH HuKe Ne 6
TaKxe PeKOMEeHJYeTCs YCTaHaBJHBaTh Ha BHGpomsosatTophl. B mporus-
HOM c/y4Yae HeoGXOAMMO MPOH3BOAHTbL [AONOJHHTEJbHYIO MPOBEPKY MpoY-
HOCTH 3JIEMEHTOB CTPYKTYpPH Ha AWHAMHYESCKHE BO3JCHCTBHA OT 3THX
BEHTHIATOPOB.
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PACYET CTPYKTYP HA OTHECTOMKOCTH

OcHoBHbIE NOJI0KEHHsT pacyeTa

5.43. Pacyer crpyKTypHBIX KOHCTPYKIMH, NMOABEPrHYTHIX OrHEBOMY
BO3JeHACTBUIO, HMeer Le/bl0 YCTAHOBHTb Mpefes HX OrHECTOHKOCTH —
BpeMs OT MOMeHra BO3HHUKHOBEHMS CTAHA2pPTHOro mnoxapa RO NosiBJe-
HHSi NPU3HAKOB Horepu Hecylleil cnocoSHocTn (0GpyleHHs) KOHCTPYK-
ey, ITop cTaHZapTHEIM MOXKapOM MOHHMAETCS TaKOH HCTOYHHK TEIJIO-
BbLACJEHUH, KOTOPHIA H3MeHAeT TeMIepaTypy BoO3Ayxa (OKpy:Kawoieit
rasoBOH cpelbl) 1o sakonry {°==345lg(8v+1), rae ©— Bpems, mun [6].

Ilpu ycTaHOBJIEHHH NpelesiOB OTHECTONKOCTH CTPYKTYPHBIX KOHCTPYK-
Ml cneayeT PYKOBOACTBOBaThCs MosoxeHusiMmp raaBmi  CHull 11-2-80.

5.44. Pacuer Ha OTHeCTOMKOCTb NPEAiioJaraer:

a) YCTaHOBJIEHHEe KPUTHYECKOM TeMNepaType KOhCTPYKUHM HJH ee
3JIEMEHTOB — TEMNIePaTyPHl CTaJH, IPH KOTOPOH NPOHCXOXHT HCUepmaHHe
Hecylllefi CIOCOGHOCTH NPH 3aJaHHBIX HarpysKax;

6) ompejeJseHHe BpeMEGHH NpPOrpeRa 3JEMEHTOB JO KDHTHYECKOH TeM-
nepaTtyphl, T. €. Npefeana OrHeCTORKOCTH.

5.45. Ilpu ompenejeHHn KPUTHYECKOH TeMIepaTyphl CleAyeT YYHThbl-
BaTb H3MeHEHHe MeXaHHYeCKHX XapaKTePHCTHK CTaJH NpPH HArpeBaHUY.
B Ta6a. 10 npuBeZeHH 3HAUEHHS NAPAMETPOB, XapaKTepH3YIOUIHX H3Me-
HeHHe MOAYJAR ynpyroctH ye=4ZE/E, npenena TeKyuecTd Yy==0ri/Gr B
32BUCHMOCTH OT TEMMEpaTyphl, NpHHATHE Ho maHspiM BHHUMIIO pas
CTPOMTEJbHBIX cTanell. 3neck o6o3nayeno: Et, art, E, 0, — MOAYIL yHIPY-
FOCTH ¥ [peReJ TeKYyYeCTH NpPH HOBHILIEHHOHW W HopMasbHo#l (--20°C)
TEeMNepaTypax COOTBETCTBEHHO.

5.46. Ilpu onpeneneHUH Npeae/oB OrHECTORKOCTH ciaefyeT NPUHHMATD
KO3(GHUKHEHT HAJeXKHOCTH MO MAaTepHaly H KOoa(DpHUHEHT HajexHOo-
CTH NO HAa3HAUGHHIO DABHLIMH €AHHHLE, T. €. Ym =Yn =1, Kospdununenr
ycnoBuit paGOTHl JOJIKEH TNPUHMMAThCA KakK npu obbiunoM pacuere., C
YYeTOM STHX 3aMeyaHuii pacyeTHOe CONPOTHBJAEHHe CTaJH CJelyeT MpH-
HHMAaTh PaBHBIM HOPMAaTHBHOMY 3HAu€HHIO Ipefesa TEKYYeCTH Or € yue-
TOM €ro M3MEHEHHS B COOTBETCTBHH ¢ Taba. 10.

Ta6auuma 10

tc Yy Ye cC Yy Ve
20 I 1 400 0,7 0,86
100 0,99 0,96 450 0,65 0,84
150 0,93 0,95 500 0,58 0,80
200 0,85 0,94 550 0,45 0,77
250 0,81 0,92 600 0,34 0,72
300 0,77 0,90 650 0,22 0,68
350 0,74 0,88 700 0,11 0,59
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5.47. Tlpu pacuere CTPYKTYPHHIX KOHCTPYKUMA Ha OrHeCTOMKOCThb
HTHOPHpYeTCSl fIBJIEHHE NOJI3YYeCTH CTaJH NPH IOBHIUEHHHIX TeMIepaTy-
pax; pacmpefesieHHe TeMOEpPaTypHl O 06beMy KOHCTPYKTHBHOT'O 3JeMeH-
T4 CUHTAETCH paBHOMepHHIM; Ko3(OdHIYeHT AMHeHiHOrO pacIIMpEHHS NPH-
HHMaercs He 3aBHUCALIMM OT TEMIEpPaTypH HarpeBaHUs H PaBHBIM €ro
3HAyeHHIO, COOTBETCTBYIOWEMY TeMnepaType +20°C.

5.48. Ilpu ycTaHOBJEHHH DACUETHHX HAarpy3oK B YCJIOBHAX MOXKapa
paspellaeTcs NPHHAMAThL AJMTEIBHO AEHCTBYIOULYIO JOJIO BPEMEHHBIX Ha-
IPY3OK: BePTUKANBHYIO COCTABAAIOWIYI0 OT COOCTBEHHOX Macchl KpaHOB
0es rpysoB ¢ KO3((hHUHEHTOM Neperpy3KH PABHHIM €JHHHUE; TOJOBHHY
HOPMAaTHBHOrO 3HAaYeHHs CHEroBOH HarpyskH. BeTpoBas Harpyaka HCKJIO-
yaetcsa. [Ipu yuere Harpysku OT cOOGCTBEHHOE MAacChl KOHCTPYKIHMA KO3g-
hHLHeHT neperpysku AONYcKaeTcs NPHHHMATL PaBHHIM enuHHUe. Kpat-
KOBDEMEHHble HArpy3KH B PacyeTax Ha OTHECTOHKOCTb YUMTHIBATH HE clle-
nyer.

5.49. KpuTnueckas TeMnepaTypa UeHTPaJbHO-PACTAHYTHIX cTepxHed
onpejenserca no gpopmyse

N=o0;y,4, (5.8)
rie N — pacyeTHOoe YCHJIHE B CTepXHe; Or — Ipeldesd TeKy4YeCTH CTalH
npu temneparype +20°C; A — nJollasb NONEPEYHOro CeYeHHs CTEPIKHA.

Kputuueckas temneparypa HaxopgHTcs no tabia. 10 coOTBETCTBEHHO
BHIYKCIeHHOMY NO (5.8) 3maueHuio napamerpa yy.

5.50. KpuTHueckass TeMnepatypa UeHTPaJbHO-CXKATHX CTepXKHEH Ha-
XORHTCA H3 YCAOBHA

N=¢Ay, 0y, (5.9)

rie ¢ — Kos$hPuuMeHT OPOROJBLHOrO H3rn6a, omnpenensieMbli mo Tabiu. 72
raapet CHull 11-23-81 B ¢ynkuun manGosblilefi rHOKOCTH

l J—
A =_T V'Yy/'YE ’

! — pacyerHas NJIHHA CTEpPXKHs, [ — MHHUMAJBHBIA PagHyC MHEDLHH ce-
YeHHU.

5.51. Ilpn BHEUEHTPEHHOM DPAacTsKEHHH (HJH CXKaTHH) SJEMEHTOB
clleflyeT NOJb3OBATLCA YC/IOBHEM NMPOYHOCTH B BHAE

( N )"l: M, M,
—_ -+ + =1, (5.10)
Ay, O Wip Yy O Wy Yy Or
rae Wxp, Wyp — MOMEHTH CONPOTHBJACHUS OCNAGNEHHOro CEYeHus OTHO
CUTEJIbHO OCceil X, Y.

IIpu ucnosnn3oBauu ¢opmyast (5.10) HeOOGXOAHMO YYHTHIBATh Tpe-
6osauns raasel CHull 11-23-81.

5.52. Vicuepnanne Hecywefi cnocoGHOCTH NpH nortepe YCTOHYHBOCTH
BHEUEHTPEHHO-CXKATEIX 3JIEMEHTOB OMpPeeAeTCH YCIOBUEM

N =g, Ay, O, (5.11)
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rie . — KoadhdHureHT, onpeienseMblii B COOTBETCTBHH C peKOMEHAa-
nusmu n. 5.27 rnaset CHull 11-23-81.

5.53. Ilpu onpepneseHUH KPHTHUYECKOH TEMNEPATyPH CXKATO-H30OTHY-
THIX Hepaspe3HbIX BEPXHHX MOACOB CJefyeT HCXOLHTb M3 ycaOBUst 06pa-
30BaHHA KHHeMaTHyecKof IleNH WIapHUPOB IIJACTHYHOCTH B HauboJsiee Ha-
IpyXEeHHHX ceyeHHAX nosicoB. IIpu 3TOM JOMKHO YYHTHIBAThCH, YTO Hpe-
JesibHOe 3HaueHHe MOMeHTa M, B IWapHHEpPax NJACTHYHOCTH B KaXJAOM
IposieTe NofAca ONpeAesieTcs BeNHUYHHOH MeliCTBYIOIUEro NpPOJLOJbHOrO
YCHJIHS HA HAHHOM IIPOJIET®é M 3aBHCUT OT TEMNepaTypul NpPOTrpeBaHHs.
C yueToM 5Toro o6CTOSITENLCTBA NpelesibHAasi BeJAHYHHa MOMEHTA B luap-
HHPax IJIACTHYHOCTH [JiA HePaspesHbIX NOACOB, H3TOTOBJIEHHHX H3 HABY-
TAaBPOB, MOXeT OhiTh onpefneseHa no Tabj. 11 B 3aBHCHMOCTH OT BeJH-
YHHBl OTHOCHTEJBHOTO YCHJHA

N=N/(or Ay (5.12)
Tabaunma 11

N 0 l 0,1 0,2 0,3 0,4 ]0,7 0,8
M 0,370 0,363 |0,345| 0,320 10,280(0,143 0,100

Besnunna npejesbHOr0O MOMEHTa B ILIapHHPE NJIACTHYHOCTH HaXOLHTCS
no ¢opmyie

My=M, v, 01 Ah, (5.13)
rie A, h — nnomanp U BLICOTA MONEPEYHOrO CEYEHHsI NBYTaBPa.

B oTanune or o6GBIMHBIX PAcyeTOB, KOrAa Ha GajdKy AeHCTBYeT JHIIb
nomnepeyHasi Harpyska, npefeibHOe PaBEHCTBO JAJSI NPOJIETHBIX CeYeHHH
Gankd c yueToM JAeHCTBHSI NDOXOJbHOIO YCHJIHS IOMKHO HMETb BHI:
My=Mg+Mn, tne My, Mpn— MOMEHTH OT JeHCTBHS COOTBETCTBEHHO
NoNepesHOR H MpPOAOJbHOM Harpysok. IIpH pacueTax cilefyerT HpHHUMATb
Mg=FkMy, rie k=1—N.

B cayyasx, Korna BepxHHe NOsica MMEIOT Ha BCeX NpPOJIETAX OAMHA-
KOBYI0O PaBHOMEDHO pacnpefe/ieHHYIO Harpy3ky ¢, KDHTHYECKYI0 TeMile-
paTypy ciaeayeT HaXOMuTb AJAsi HauOosee cxkatoro mposera. Pacuernas
cxema Ha 3TOM mpoJsiete GyAeT UMeTh BMJ, MOKAa3aHHHIE Ha puc. 5.6.

5.54. Ilpenen OrHecTOMKOCTH 3JIEMEHTOB CTPYKTYPHBIX KOHCTPYKUMH
onpejiesseTcs ¢ momouibio Kpusex nporpea BHHUHIIO (puc. 5.7) B 3a-
BHCHMOCTH OT NPHBEJEHHOH TOJULHHE ceyeHHH Or.a=A/U, rne A — nuo-
maAbp NonepeyHoro ceuenust snemenrta, U — o6orpesaemasi yacTb nepH-
METpa CeueHwus.

5.55. 3a mpenes OrHeCTOHKOCTH CTPYKTYPHOH KOHCTPYKIUHH HNPHHH-
MaeTCs HanMeHbllee 3HaYeHHe MNpejelia OrHECTOHKOCTH ee 9JE€MEHTOB,
ollpeAesOUIEX HeCyIlyl0 clIOCOGHOCTh BCell KOHCTPYKILHH,
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My Puc, 6.6, Pacyernas smiopa
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Puc. 6.7. Kpubnte nporpesa Hesal{dUICHHBIX CTAJABHBLIX KOHCTPYKUHE

5.56. MeTtoguka pacuera npejesa OrHECTOAKOCTH, H3JIOXEHHAA B
mn, 5.49—>5.53, nossossier ONpeeNHTh NpeJeNhl OTHECTOMKOCTH CTaTHye-
CKH ONpefeJHMBIX 3JIeMEHTOR CTPYKTYPHOH KOHCTPYKIUH, T. €. SJEMEHTOB,
HalpsXXeHHOe COCTOSTHHE KOTOPHIX He 3aBHCHT OT COCTOSHHA Bcel KOH-
cTpykuuH. KpoMe Toro, oHa MOXeT NPHMeHSTbCA NpPH NpPHOAMIKEHHOH
OlEHKe MNpefeNa OrHeCTOHKOCTH CTPYKTYPHOH KOHCTPYKLMH, BHITIOJIHEH-
HOH M3 CTepXHefl ¢ Mano OTJAHYAOLMMUCA TosxmuHaMH. [Ipu pacuere
NOf06HOf KOHCTPYKUHMM MOXKHO npeHeGpeuh nepepacnpefieNieHueM BHYT-
PEHHHX YCHJIHH, BbI3BAHHBHIM HECKOJILKO HepaBHOMEPHBHIM NpOrpesoM
CTep3KHEeH, NOCKOJbKY 332 BPeMsA AOCTATOMHO OJHM3KOe K Ipeley OrHe-
CTOHKOCTH TeMNepaTypa nporpeBa ee CTepxHeli BhipaBHUBaercs, Kpome
TOro, yMeHblUeHHe a¢dekTa nepepacnpesie/leHHss BHYTPERHHX YCHAMH Opo-
HCXOAHT TaKKe BCJEACTBHE CHHIKEHUS MOAYNIA YyNPYrocTH CTaNH H Pas3BH-
THA NaacTHyeckKux pedopmanmii.

Ins Gosee TOYHOro MCCJAENOBAHUS PaGOTH CTPYKTYPHHIX KOHCTPYK-
UHH NpH MoXape M onpejeseHHs NpPeNesOB HX OTHeCTOAKOCTH pacueT pe-
KOMeHJyeTCs oCcyllecTBiAsSTh Ha 9BM, HCHONB3YS METOAMKY, H3JIOXEHHYIO
8 mn. 5.58—5.67.

5.57. IIpH HeoGXOAMMOCTH YBEJIHYEHHS Npeesa OTHECTOHKOCTH KOH-
CTPYKUHH HJIH €e 3/IEMEHTOB C/JeAyeT NPHMEHATb CPEACTBA OlHE3ALUHTH
B coorBerctBHH ¢ OCT 2513182,
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Meroauka pacuera Ha 9BM
Ha TeMmIepaTypHbie BO3JeHCTBHSA NPH MoXKape

5.58. CrepKHeBHEe KOHCTPYKUMH BBIIOJHSIOTCS OGLIUHO M3 HECKOJb-
KHX THIOPa3MepoB CTepXHefi pa3HON TOJILHKHB, RO3TOMY BpeMs mporpe-
Ba OTHEJBbHHIX CTepXKHeil, a COOTBETCTBEHHO HX JIHHefiHOe paciiupeHHe H
CHHXKEHMe B HHX MOJAYJf YNPYrOCTH MaTepHajia pasauuHo. Jas crartu-
4eCKH ONpeesMMbIX KOHCTPYKUHKA 3TO He MPHBOAUT K H3MEHEHHIO Xapak-
Tepa pacnpefelieHHs BHYTPEHHHX YCHJIHH B mpoilecce i103Kapa, MO3TOMY
npefiesl X OFHECTOHKOCTH onpelensfieTcd NOCTHXKEHHEM KPHTHUECKOH TeM-
nepaTypsl B KakoM-au60 OfHOM, HauGosee cnaGoM C TOYKH 3PEHUS] OTHe-
CTOAKOCTH 3JIEMEHTEe NPH 33JaHHOM 3HAYCHHH YCHJHSA B HEM.

B CTPYKTYPHBIX KOHCTPYKLHAX BCJCJCTBHE BBICOKOH CTENEHH HX CTa-
THYECKOH Heomnpe/e/IMMOCTH HepaBHOMEPHHI NMPOrpeB 3JEeMEeHTOB MpPH mo-
JKape NPHBOAMWT K CYWECTBEHHOMY Nepepacnpefie/ieHHI0 BHYTPEHHUX YCH-
JIH, TIPH 9TOM Da3BHTHE IVIACTHYECKHX NedpopMauuit B psje CTepKHei
He BCerja XapaKTepH3YeT Npefe/bHOE COCTOAHHE KOHCTPYKUHH B LEJOM.
TIpu nanvHeiillleM Harpese B 3THX CTEPIKHAX C POCTOM MJIacTHYECKHX fe-
dbopmanuii BO3MOXHO INOCTENEHHOE CHHXKEHHEe YCH/IHR 3a CueT nepepauu
4acTH YCHJHH Ha COCELHHE 3JIEMEHTHI.

PaspuTHe miacTHuecKux AedopMauHii B 3aKpHTHYECKas CTaAHF pa-
60THl IPH CcOXpaHeHHH oOileflt Hecylled CIOCOGHOCTH KOHCTPYKLHH NpH
noxape BO3MOXHBI JIHIUb B TeX CTEPXKHSX, HCKJIOUEHHE KOTOPHIX H3 pa-
60TEl He NpeBpalldeT ee B reOMETPHYECKH H3MEHSAEMYIO CHCTEMY.

5.59. PacueT CTPYKTYPHBIX KOHCTPYKuuil Ha OTHECTOHKOCTb DeKOMeH-
AyeTca ocyluecTBassTh Ha DBM, Hcnosbays Meton nepemenieHuii B He-
auneiiHofi mocraHoBke, IIpu pacuete jpomyckaeTcs rumoresa O LIAPHHP-
HOM COeJIHHEHHH Y3JI0B.

B pacuere HeOGXONHMO YYHTHIBATH NOCAEAOBATENbHOCTD HATPYXKEHHUs
H nporpeBa, [IporpeB pekoMeHAyeTCs OCYyIMeCTBJATh LIAroBbIM MEeTOAOM
MO BpeMeHH PasBHTHS N0OXapa.

Marpuanoe ypasuenue meroda nepemewjenuil 8 HeauHelHOd nOCTanoske
028 Yyca08Ull NOBLLULEHKbIX TEMNEPATYP

5.60. s cocraBieHHs] ypaBHEHHil paBHOBeCHS B HeJHHeHHOH mno-
CTaHOBKe BBOJSTCSH MOHATHS MTHOBEHHH JKEGCTKOCTH CTEPXKHS Ha AeHcTBHe
NpoAoAbHOR cHABl Dy W MIHOBEHHOH MAaTPHUB JKECTKOCTH CTEPXKHS
Rnt,ap. UHiekcH @ M b yKasbiBalOT HOMepa Y3JOB, KOTODble COeIHHAET
CTEpXKeHb, H XapaKTEePH3YIOT ero MOJIOXKeHHe B KOHCTPYKUHH.

3HaueHHsl Dyny ¥ Ratep ONPEREAIOT YHPYrHe CBOHCTBA CTEPKHA NPH
TeMnepatype (°C U NpPOAOJBHOM YCHJIHHM B HeM, paBHOM N.

5.61. MrHoBeHHas MAaTPHIA XECTKOCTH CTePXHA Rntqp NpH yuere
¢JuanuecKoii ¥ reoMeTPHYECKOli HEJHHeHHOCTH oupejedstiercs Bblpaxe-
HHEM
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2

2
n, nyny, n,n, l—nl, ~nyn, —nyn,

X
Dpy
Rut,a = In ny,fy n;‘; nyny +‘1" —ny, fy l-—n_g —n, Ny li=
ngne nyn, n —ngty —n,ny 1—n
D N
= —C K+ U—K), (5.14)

rie | — AJMHHA CTEPXKHSH; M, Ny, Nz — HANPABJAAIOUIHE KOCHHYCHl CTEpPIKHS
B TPAMOYFOMbHOI CHCTeMe KOODAMHAT, [ — eJAMHHUHAA MaTpuua.

5.62. Mexnay npupalieHueM Y3JOBHX YCHJHA B CTEPXKHE, COCAHHA-
1OlieM Y3JH g ¥ b KOHCTPYKIIMH, HaxoAsme#ica NOJA Harpyskoii u mepeme-
HIEHASIMH Y3JIOB IIPH Nporpese CTepP2kKHA Ha Af° B YCJOBHAX BLHICOKHX TeM-
nepaTyp CyulecTByeT 3aBHCHMOCTh

—pn - - — - -
A Nog=—ANy=Ry a (wb_wa)_RAt.a —RAE,a »(5.15)

- -
rie ANg, ANy — BeKTopH mnpupaulenkit o6OGIUEHHHIX YCHAHR B y3anmax
e

@ ¥ b mo HanNpaBJEHUSAM KOOPAMHATHHIX OCel; W,, Wp — COOTBETCTBEHHO
BEKTOPH 06OGLUEHHEIX IlepeMelleHH Y3/10B @ H b 10 HAnpaBJeHHAM KO-

-
OPAHHATHBIX Ocefl; Rp; , ~— PeaKuMn B ysje @ OT JMHedHOro pacum-
peHHs CTepXKHA NPH ero HarpeBe Ha Af° Ge3 nepeMmelleHHH KOHLOB;

RAE’,, — peaKUHH B y3Je @ OT H3IMEHEHHST MOAYAA YOPYrOCTH Mare-
puana, KOTOphle BO3HHKAIOT NPH HAJHYHH B CTEpIKHE YCHJHsA 6€3 nepe-
MelleHn KOHLOB.

— —_—
3navenns Rp; o B Rpp , ONPEACAANTCS COOTBETCTBEHHO NO ¢op-
Mynam:

Rat.q =Dnt o AlT; (5.16)
Rag,a =Dut Bepp ft, (5.17)

rie o — Ko3(puuHEeHT NHHEAHOrO paclURpeHnus; Ae,p — IpHpalLieHHe OT-
HOCHTEJIbHOT'O CO/IHMKEHHSA KOHIOB CTEPXHA HarpyXeHHoro cuiof N, Bu3-
BaHHOe H3MeHEHHeM MOAYAs YNPYroCTH MaTepHasa; i — CTPOKa Hampae-
JIAIOUWIHX KOCHHYCOB CTEpP2KHS.

Ecau K y3ny NpEMBHIKaeT HECKOJIBKO CTepiKHell, TO peakLuH B HeM
onpexeysloTcs CYMMHPOBaHHEM CHJ OT NPHMBIKAlOMHX crepixHeil. Ilpu
KOJIMUECTBE Y3J0B KOHCTPYKIMKE, PABHOM 711, HMeeM

m
(Rat+Ra E)a“—“z (Rat.a+ Ra £.a)al (5.18)

=1

B puipaxcenun (5.18) BKJag B cymMMmy GyAyT maBaTh TOJIBKO CTepK-
HH, cojepXKallHe TOUKY 4.

O6benusas ypabrenna (5.15) aja Bcex yanoB M cTepxHell cHCTeMH,
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noayiaeM MAaTpHYHOC YpaBHeHHE DABHOBECHS MeETOHA nepeMeLueHnﬁ ona
YCJIOBHF[ NOBLIUEHHLIX TEMIIEDATYD

Ruc® =Ry +Ry g, (5.19)

vie R, ,— obmas MaTpulia MECTKOCTH OJisi Bceli KOHCTPYKIUMM B Ompe-
AeJeHHbIi MOMEHT BPEMEHH PasBHTHA mOXKapa

Rnt,ll Rnt.lz L Rnf.lm

R, = Rot,2t Rntoz + + + Rotoom || (5.20)

s 8 v = e e & & 4 o s e s .

Rnt,ml Rnt,mz v Rnt,mm
OJieMeHTH 3TOH MAaTpHUL NPEACTABJISIOT CO60f KBajpaTHHE IOA-
MAaTPHIE pasMepHOCTbIO 3X3 M, 3a HCKJIOYEHHeM AMaroHajbHHX, Olpe-
JensioTcst no ¢opMyae (5.14) B 3aBHCUMOCTH OT TeMIepaTypsl mporpesa
crepxxuefi. CHMMeTPHUHLIE 3A€MEHTH DaBHE Mexay cofoit. Jlmaronanb-
HEle 3JIEMEHTHl ONMPeeJIIOTCH 3aBHCHMOCTEIO

m
Rnt.ti="'n‘2 Rnt.i]' (521)
7=l
DieMeHTaM MAaTpHUBl C HOMepaMH Y3JIOB, HE COCJHHEHHBIX CTepXK-
HSIMH, TpHcBanBaeTcs 3HaueHne 0. [lpu npaprabHOM BHIGOpe myMepapnkM
Y3JIOB MATpHLA HMEET JIEHTOYHYIO CTPYKTYDY.
5.63. Ilo HallAeHHBIM U3 pellleHHA CHCTEMBl YPaBHeHHi paBHOBecHs
(5.19) nepeMelleHHSM ONpeleNsIOTCH NPHPALICHHS YCHJMA B 3JleMeHTax
1o gopMynie

D - -~
ANy = -l_nt"”ﬂxnynz”'”wb"—wa”‘—"Dnt (At Aepp). (5.22)

Onpedenenue M2HOBEHHOU JCECTKOCTU CTEPIHCHA
5.64, MrunoseHHasi KeCTKOCTb CTepXHf D,; XxapakTepuayer CBA3sb
MeKAY HMpHpallleHHeM IPOJIOJbHOTO YCHJIHA K cOMMXKeHHeM KOHIOB CTep-
KHA ApH oupefeNeHHOH TeMHepaTtype.
BeoipameHde ANt MTHOBEHHON JKECTKOCTH BHeEUEHTPEHHO-CXKATOro
CTepIKHS, BKJOYas CTajuio paboTHl focje JAOCTHIKEHHS KPHTHUYECKOH

TeMnepaTyphLl, HMeeT BHJ
AN(E; y + Ny g (Efp—Ey )

A 8[ Et,i'—'l

rie i — HOMep Inara pacuera; AN; M A€y — COOTBETCTBEHHO OPHEHTHPO-
BOYHHle 3HAYEHHs! MPHPAlEHHs] NPOLOJALHOTO YCHIMSI M COMHKEHHS
KOHNOB CTePKHa Ge3 yueTa JIHHEHHOrO paciUHpEeHHst Ha JaHHOM liare
pacuera.

B ynpyro# craaun paborhl 3Hauenue AN, ompepelserca Ha OCHOBa-
HHH PE3YJbTATOB Mpe/BIAYIIEro liara pacueTa MK C NOMOLLLIO Hrepauui,

Dp = . (5.23)
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3Hauenne Ag; onpejensieTcss B 3aBUCHMOCTH oT AN; u E; no dopmyie
(5.26), Kak pasHOCTb
Ae;=¢; (N;, Ey ;) —¢&;y (N;y, Ef 1 ).

B ynpyromjiacTiueckoi crafui paGoThl 3HaueHus AN: u Ae; pexo-
MeHAyeTCs ONpeneidTh C MOMombio 3aBucuMocreit N(e, E;, ori), noay-
yeHHHX H2 DBM B COOTBETCTBHM ¢ METOAHKOH, H3JOXKeHHOH B m. 5.66.

LlenTpanbHo-cKaTble CTEPKHH DEKOMEHAYeTCS pACCYHTHIBATL Kak
BHELLGHTPEHHO-CXKAThiE C 3KCUEHTPHCUTETAMH NDHJIOXEHHS NPOLOJLHBIX
CHJ B NpefeslaXx HaYalbHLHIX HECOBEpPIICHCTB.

[Mocne ROCTHXEHHA KPHTHYECKOH TeMIEPAaTyps MrHOBEHHbI® XKecT-
KOCTH CTepXHeji NPHHHMAIOT OTPHIaTeNbHBle 3HAYEHHS.

MrHOBeHHAsT JKeCTKOCTb BHEHEHTPEHHO-DACTAHYTOTO CTEPXKHA B
ynpyrok ctaiHe paGoThl MPHHHMAETCS PaBHOH

E, Al
Dpy = T+Ae * (5.24)

B ynpyromiacTHYecKOi CTaiuH paboTbl BHELEHTPEHHO-PAaCTAHYTHIE
CTePHHU JOMYCKAETCA pacCUUTHIBATH KAK  LEHTPAJABHO-PacTAHYTHIE,
BCJIEACTBHE TOr0, YT H3rHGaloLiHe MOMEHTH B HHX HEBeJHKH.

B ueHTPannbHO-PACTAHYTOM CTEp:KHe B YNPYrOmAACTHYECKOR CTajguu
Ha [-TOM 3Tane NporpeBa NpH YBeJHYEHHH TeMOepaTypH Ha Af° mpou3o0ii-
JleT N3MEeHEeHHe YCHJIHS KA BENHUHHY

AN;= (0, ;—0, ;4) 4, (5.25)

He 3aBHCAUIYI0O OT BeJIMYHHB JedopMalMi DACTAXKeHHS, TAe Ori;
Or,i—j — NIpefieJ] TeKyYeCTH CTaJH B 3aBHCHMOCTH OT TeMOepaTyphl
nporpesa CTEep3KHsJ COOTBeTCTBEHHO Ha i-TOM H [-1-OM Illare pacyera,
onpejensieMblfi B COOTBeTCTBHH ¢ Tabia. 10. B aToM ciayszae MraoBeHHas
JKECTKOCTb CTEpKHs NPHHHMAeTCSl PaBHOH HYJIO, a CHHXXCHHE g HeM
YCHIHS M BAHsAHHe 3TOro (axkTopa Ha pabory KOHCTPYKUHH B ILeJOM
YYHTHIBAIOTCS DPHIOKEHHEM COOTBETCTBYIOLUIHX CHJI, QNpefie/ifieMbix [0
dopmyae (5.25), K ysnaM NPHCOEAHHEHHS CTEPKHS K KOHCTPYKUHH.
5.65. BuipaxeHnue, onpefesasiouiee 3aBHCHMOCTh MEXKAY OTHOCHTENb-
HbIM cOJIH2KEHMeM KOHIOB BHEUEHTPEeHHO-CXKATOrG cTepxHA Ge3 yuera
JIHHEHHOro pacIiupeHus, BeJAHYHHOR NDPOLOJbHOH CHNbLI, MOAYAEM YHpY-
rOCTH MaTepHa/ja [PH OMNpejesieHHO# TeMinepaType H reoMeTpPHYeCKHMHU
XapaKTePHCTHKAMHU ceueHus B ynpyro#fl cranun paGoThl, MMeeT BHJ

N Ne (2& f2 e .
n,t = EA + E/ 1 + ’ (5.26)

472
l—cos% N
fr=e ———; u= V‘E,T &

cos "2—

e

rae
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E: — Mopysab yUpYrocTH MartepHana npu TeMmneparype {°C, onpexeas-
eMblit B COOTBeTCTBHH ¢ Taba. 10,

5.66, Omnpeneneuue 3aBucumocteit N (e, E:, Ort) I8 BHEUEHTPEHHO-
CKATHX CTEpPXKHe#t NPM HX Nporpese A0 TEMMepaTyp, NpeBLILIAIOLIHX
KpHTHYEeCKHE 3HAYEHHA, PEKOMEHAYeTCH OCyllecTBAATh Ha IBM, ucmous-
3yA METOAHKY, OCHOBAHHYIO Ha anNpOKCHMAalUMK CTEPXHA JAHCKpeTHOH
Mojenbio (cM. 1. 4.36).

AnropuTMm pacueta BHEUEHTPEHHO-CHATHIX CTEPXKHel ¢ yIeTOM pasBHTHA
racTuueckux RedopMauuii cTpoHTcs caenyioutum obpasoM. Ceuenue
CIVIOWHOTO CTePKHA pa3fHBaeTcAd Ha NAOILAAKH, KaK 3TO MOKAa3aHO Ha
puc. 4.10,6, H 3apaerca B HCXOZHBIX JAaHHBIX B BHJE MacCHBOB HX ceue-
HHS @ PACCTOSHHiI MEHTPOB TSXKeCTH J0 KpahHuX BOJOKOH. Kosmuectso
IJIOWA40K MO BLICOTE CEYeHHs MOXKeT OBITb NPOH3BOJIBHBLIM. DKCUEHTDH-
CHTETH NPUJIOKEHHs] NPOAOJbHOj CHJIB M BO3MOXHEe HauajbHHe HECo-
BEPIIEHCTBa 32J2I0TCA COOTBETCTBYIOIIMMY KOOPAHHATAMH Y3JO0B CTepXK-
HEeBOJI MOAEJH.

Pacuer BefieTca WIArOBLIM METOAOM Ha 3aRaHHble COJIMKEHHSI KOHIOB
CTepXKHfA M npHpallieHHe TeMnepaTypsl nporpeBa Ges yuera JjuHeREOro
pacminpenss. IlpolieAypa WaroBoro Meroja CTPOHTCA TakuM obpasom,
9TO Ha KaK[OM llare pacs.eTa NPOH3BOAHMTCS aHANH3 COMHMKEHHS Y3J0B
MOJASNH B npejenax KaxAoi nanesu, [Ipu Bo3nHKHOBeRHH AedopManuii
TEKY4YeCTH MaTepxajia NPOH3BOAUTCS Tepepacuer cedyeHHi COOTBETCTBYIO-
HIMX 9/IeMEHTOB MOAE/H B 33aBHCUMOCTH OT TAYOHHB! PasBHTHs IJIACTH-
yeckux jedopmarnnii.

ITockosbky Tpefien TEKYYeCTH CTaJH C MOBLILIEHHEM -TeMIEepaTyphl
CHHIKaercs, NPOMCXOAHT IepepacnpefciieHHe YacTH HanpsKEHUi ¢ naa-
CTHYECKO} 30HH Ha YHPYrylo, UTO AOJKHO YuHTHBAThCH pacyeroM. Eciau
cONHXKEHHEe KOHLIOB CTepXKHS Ha KaXJAOM Liare pacueTa 3aaBaTh PaBHLIMU
MO BeJMYHHe, TO OTHOCHTeJbHble pedOpMauHH B npejesnax KaxJoro
yuacTKa Ha JaHHOM H Ha NpeiblAYWIHX wwarax OyAYT OJH3KH Mex.Iy
co6oii. B 3TOM cayuae cedeHus MIOWAAOK B 30HAX Pa3BHUTHs NJacTHyYe-
cKUx AedopMauHuit 3aMeHsI0TCR Ha YCJOBHEE BeJUUHHB, HMEIOLIHE OTPH-
naresnbHble 3HAYEHHA, KOTOPble ONpeNeNRIOTCR AAA (-I0 Wara pacuera no
dopMyie

(Op,; —0p 1) Af
A= —= : i : , (5.27)
Asl-—l Et,t

rae A;j — nmaomafb ceyeHHs NJOWAAKH, A€,~; — OTHOCHTeNbHas Aedop-
Malus paccMaTpHBAEMOro YyvacTKa CTepPXKHs Ha TNpeAbAylleM 1iare
pacyera.

3areM ONpEeAefAINTCst NPHBEAECHHBIe 3BavY€HHHA Axn I CTepXKHA B
npefesax KaxJAOH NaHeNHM, YdYacTBYIOllHe B paGoTe ¥  Y4YHMTHIBAIOLLHE
pasBHTHe IVIACTHUYCCKHX HedopMauuii Kak MO [JJHHE CTepIKHA, TaK H IO
rayGuHe yupyroro AApa, COOTBeTCTByIOWee AehOpPMALHAM CMeIleHHS
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HefiTpaJbHON OCH, a8 TakxKe yBesJHYeHHe JedOPMaTHBHOCTH Y4YacTKOB 3a
cyer NMaJeHHA HalpsXKEHHH B 30He Pa3BUTHA MJIACTHYeCKHX pedopMaunui
C YBeJHYEHHEeM TeMIepaTyphl NPOrpeBa U mepepacnpelefieHUs UX Ha yn-
pyrylo uacts crepxus. [lo 3TuM 3HAYeHUAM NPOUIBORUTCH nepepacyer
CRUCHHI SAEMCHTOB MOAGAM B COOTBETCTBHH ¢ Qopmyaamu (4.45) na
KaXKJiOM 1Hare pacyera.

Anroputm Momer obecneunBaTh pacuer CTEPXKHsi NPH COBMECTHOM
LeliCTBHH Harpy2KeHHs H NporpeBa B JIOGHIX COOTHOLIEHHAX H NO3BOJAET
HCC/IeOBAThL €ro HmoBefleHHe KaK J0, TaK M MOcC/e AOCTHXKEeHHS KPHTHYe-
CKOil TemmepaTyphl.

ITocaedosareavnocro pacuera

5.67. Pacuer cTpYKTYpPHHIX KOHCTPYKUHE Ha OTHECTORKOCTb BeAercs
B CJeRYIOllleli NOC/AeA0BaTedbHOCTH:

1) HarpyxeHHe NpH HODMAaJbHOK TeMieparype A0 PaCyR/THOro 3Ha-
YeHHsl HarpyskH NpH moxape;

2) nporpeB no ycnoBUSAM NOXKapa A0 HACTYNJIEHHA OpefebHOro
COCTOAHHUA.

Pacyer na TeMnepaTypHHle BO3JCHCTBHSI DEKOMEHAYETCH OCYMIECTB-
Ja7Tb B 2—3 3Tana MeTOAOM INOCHeHOBaTenbHOTO npHGamxenus. Ha
KaXXA0M H3 5TanoB pelleBHe BeleTcs 1IAarOBLIM MeTOAOM NporpeBa A0
MOMeHTa 00pasoBaHHs u3MeRAeMol cucreMml. Ilpouecc passaTus noxapa
3ajgaeTcd HeOOJbIUHMM NPOMEXYTKaMH BpeMeHH, TeMIepaTypa mporpesa
CTepxHell oOmpelleisieTcs IO YCJAOBHSIM  CraHAapTHOro noxapa AJjs
cayyas OJAHOPOAHOIO TEMIEPATYPHOro NOAA OKpyXaiomled cpeirl (cM.
puc. 57). B cayuyae ecqim HMelOTCS RaHHble I/ PeaJlbHHX YCJIOBHR
noxapa ¢ HeOJZHOPOAHBIM TeMIepaTypHEHIM NOJIEM, B pacieTe PeKOMeHLY-
eTcsl YYHTHIBATh TaKXe HepaBHOMEPHOCTb NpPOrpeBa CTepKHed B 3aBHCH-
MOCTH OT HX PAaCHOJIOXKEHHS B KOHCTPYKIHH.

Kaxaplit mar siaoyaeT B cefs: oupefieietie TeMunepaTyphl nporpesa
cTepxcHedl; OUpelle/ieHHe MTCHOBEHHBIX MKeCTKOCTeH CcTepXueli B 3aBH-
CHUMOCTH OT  fJefcTByOWMx B HHX YCHAMA M MeXaHHUECKHX Xa-
PaKTepHCTHK cTasu DpHM jfanHofl  Temnepartype;  ¢opMHpOBaHHe
¥ pelleHHEe CHCTEMBl KAQHOHMUYECKHX YDaBHEHMH Ui  IOAYSCHHBIX
YCJAOBHME pacnpelencHNs TeMIEPATYPhl MEXAY CTepXHAMH; ONpeAeeHHe
nepeMelleHRH Y3108 H YCHJMH B CTEPMHSX; NMPOBEPKY paBHOBECHH Y3J0B.

KpuTepHem HacTYNJEHHS NPeREJbHOTO COCTOAHHS ABJAACTCH pesKoe
HapacTaHHe nporu6oB 3a HeGoJbILOK NPOMEXYTOK BPEMEHH,

B nepsoM npuOGAHMEHMH Ha Kax<JOM luare pacuetra MrHOBEHHHIE
JKECTKOCTH BHELEHTPEHHO-CATHX CcTepXHell, paboTailOmKX B yHpyro#
cTajiud, onpeaensiores no gopmyae (5.23) B 3aBHCHMOCTH OT NPHOIHKEH-
HEIX 3Ha4eHHd AN B 9THX CTEPXKHSX, NOJYYEHHBIX MO Ppe3yJbTaTaM
npeAblAylllero wara, a pacTaAHyThix — no dopmyae (5.24). C Momenra
Pa3BUTHA [AACTHYECKHX AedopMauuil MrHOBEHHBE KECTKJCTH CTepIKHeR
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NpHHUMaKTCA paBHBIMM Hymo. Ha AanHOM 3Tane B ynmpyroniacTHueckof
CTajiii YUATHIBAETCS CHUXKEHHe YCWIIHi TOJNbKO B DAaCTHHYTHX CTEpPIKHSAX.
STO ocymecTsAseTc NPHJIOXKEHHeM COOTBETCTBYIOIIHX CHJI, ONpeiesITeMEIX
no dopmyne (5.25), k y3iam MPHCOENHHEHHs! CTepXHeRk K KOHCTDYKILHH.

B pesysbTaTe pacuera moJyyaeM nepeMeLIEHHs y3J0B, TeMIepaTypy
IporpeBa M YCHJMS B CTeDXKHSAX Ha BCeM Npollecce pa3BHTHS noxapa.
Ilo 3THM HRAHHBIM IJist BHELEHTPEHHO-CXKATHIX CTEpXKHeH, pafoTaloWwux B
YNPYromiacTHYeCKOR CTaiWH, onpefensioTcs 3aBHcHMocTH N (g, E:, ort)
¢ noMomplo OBM B COOTBETCTBHH C METOAMKOM, H3JIOXeHHOHK B m. 5.66.
Tonyduennsie 3aBHCHMOCTH 3afaloTcd IJIs MOCJAeAYIOLIero sTama pacyera
B KauecTBe HCcXOAHBIX RaHHHIX. Ha cuepymomem stame MrHOBeHHble XKeCT-
KOCTH BHELEHTPEHHO-CXKATHIX CTepXKHel ompegensiores no gopmyae
(5.23), Ho NO YTOUHEHHHIM 3HAUEHHSIM YCHJIHi B CTEpXHJX B yNpyroi
CTaguu H C TOMOILI0 MoJyyeHHHIX 3asucuMoctelt N (e, E:, or:) AR
crepikHeft, paGoTalOMIUX B YIPYroljacTHYECKOH! cTafHH.

Ilpn BO3HHKHOBeHHM JedopManHii 06paTHOrO 3HAKa CTEPXKHH CUH-
TaTcs paGoTaIOUIMMH YIPYro.

Pacuer Bexercs no COBMajecHHA Pe3y/bTaTOB HAa N4HHOM H TIPEABIAY-
IleM 3Tanax.
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KOHCTPYKTHBHHIMH U TEXHOJOTHUECKHMH OCOGEHHOCTSMH CTPYKTYp (MHO-
rosJIeMeHTHOCTb, HOBEILIEHHAasi TOYHOCTb, B pSAe CJAYYaeB CJAOKHOCTH
Y3/10BHIX JIEMEHTOB U T. J.) DHMEHEHHe ITHX KOHCTPYKuuA 3ddekTHBHO
JHIIb NPH OPOTPECCHBHBIX CnocoGax H3rOTOBJIEHHs W MOHTaXa,

Oco6eHHO BaXKHO YYHTHIBATD TEXHOJIOTHYHOCTb HM3TOTOBJEHHA K
MOHTaXa NpPH NPOEKTHPOBAHHH KOHCTPYKUHH MaccoBOTQ H3TOTOBJIEHHSI.
ITosToMy B HacTOSIHX PEKOMEHAALHSX NPHBOAATCA Te OCHOBHHIE TpeGo-
BAaHHA NO M3rOTOBJEHHIO H MOHTAXY, KOTOpPHe HeoGXOAHMO YUHTHIBATb
NpH NPOEKTHPOBAHHH CTPYKTYPHBIX KOHCTPYKUHH M KOTOpble IO3BOJIAT
NpOoeKTHpOBIUKAaM GoJiee KBaJH(PHUHPOBAHHO OCYIECTBNATh TeXHUUECKHH
KOHTPOJIb TIDH BO3BeAEHHH H NPHEMKe KOHCTPYKUHA,

6.2. HsroToBieHHe CTPYKTYPHBHIX KOHCTPYKUHE NOKPHTHA NPOH3BO-
JMTCS Nlo AETanupoBOYHEIM paGounm ueprexkam (KMJI) B cooTBeTcTBHH
¢ Tpe6oBanusmu raasbl CHull I11-18-75 «MeranAueckne KOHCTPYKIHAD
H «/HCTPYKUMH DO HSTOTOBJEHHIO CTAaJNbHBIX KOHCTPYKUME H3 Yriepo-
JUCTOji M HH3KOJErHPOBAaHHOH CTajefiy M TEXHHYECKHX YCJOBHE Ha
Kaxjaeh Bug ctpykryp [1—5].

6.3. JerannpoBouHrie paGoune ueprexku KMJL CTPYKTYpPHBIX KOHCT-
PYKUMii IOJKHBI COOTBETCTBOBATb pafounm yepTexxam KM.

Bce orcrynsiennsi oT ueprexeit KM, npH KOMIVIEKTOBAHHH 3aKasoB
MeTaJIJIONPOKAaTOM MJM BHI3BaHHBIE TEXHOJOTHYECKHMH OCOOEHHOCTAMH
HMeEIOIIerocss Ha 3aBOfie 0GOpYHOBaHHs M T. H., KOMKHH OHTbH COIJjia-
cOBaHE ¢ opranusauuelf, paspaboTaBluelt CTPYKTYPHYIO KOHCTPYKIHIO.

6.4, CTpyKTypHble KOHCTPYKLHHM MOTYT H3TOTaBJHBAaTbCA Kak Ha
3aBOJlaX, NPOHM3BOLAIIMX CTPOHMTENbHHIE MeTaJJIHYeCKHe KOHCTPYKIHH,
TaK H Ha MeXaHHYeCKHX 3aBOAax, MMeiolllHx o6opyloBaHHe mis obpa-
6oTkn (hacOHHOro MeTaJJIOmpoKaTa,

Xopourast TpaHCnopTabebHOCTL KOHCTPYKIHH ¢ BBICOKHM Ko3addn-
HYEHTOM HCIOJbL30BAHUS TPAHCHOPTHHIX CPEACTB NO3BOJAECT COCPENOTO-
YHBAaTh NPOM3BOACTBO Kax[Oofi CTPYKTYPHOj cHcTeMn Ha 3—5 3aBozax,
Crnoco6HEX ofecneduTh cTposiliHecss OOBeKTH Ha Beel TepPHTODHH
CTpaHbl.

[Npu opranusauyd H3rOTOBJEHHS CTPYKTYP Ha CHEUHAIH3HPOBAHHBIX
3aBOZaX PEKOMEHAYEeTc WX MAaKCHMaJdbHO NpuGaHXKaTh K MeTaanypru-
YyecKUM NpPEANPUATHsIM, BBHINYCKAIOIIEM OCHOBHOH NpPOKAaTHB mpodHAbL
N5l H3rOTOBJAAEMOl CTPYKTYPHOR KOHCTPYKIHM.

6.5. TexHOIOTHst H3rOTOBJEHHS CTPYKTYPHRIX KOHCTPYKUHjI IO
cocofamM 0GpaGoTKH nmpoxarta, cGOPKE M CBAapKH 3JEMEHTOB, MaJsipHO-
TOTPY304YHBIM paboTaM aHaNOTHYHA TEXHOJOTHH H3rOTOBJEHHS MeTaJlJIH-
yeckMx KOHCTPYKUHE B yCJAOBHAX 3aBOJOB CTPOHTEJBHEIX MeTaJuiHiec-
Kux KoHCTpYKuHA. ITo Tpe6oBaHHAM TOYHOCTH H AONYCKaM HA rOTOBYIO
NPOAYKUHIO TEXHOJOIHsT H3rOTOBJIEBHSI CTPYKTYPHBIX KOHCTPYKuUUH
NpUGJIHAKAETCH K TEXHOJIOTHH MALIHHOCTPOHTQIBLHOTO NPOH3IBOJACTBA.

6.6. YuuThiBasi CPaBHHTE]bHO Malyl0 META/UIOEMKOCTh H  MHOTO-
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3JIeMEHTHOCTh CTPYKTYPHHIX KOHCTPYKUHHE, a TaKKe MHOTOKPaTHYIO MNOB-
TOPAEMOCTb SJIEMEHTOB H JeTalieli CTPYKTYp, NPOH3BOACTBO CTPYKTYP
PEKOMEH/YeTCsi OPraHH3OBHBaTh B CHENUAJH3HPOBAHHHIX LeXax M Ha
CllenHaNB3UPOBAHHBIX 3aBojaXx. HsroToBaenHe gmerallei H 3JeMeHTOB
PEKOMEHJyeTCs TIPOM3BOXHTbL HA BLICOKONMPOH3BOJAMTENbHBIX MOTOYHBIX
TeXHOJNOTHYECKHX JIHHHSX, MHOIOONEPalHOHHHX CTaHKaX H arperatax-
aBTOMaTax.

6.7. OprasHsalMsa TeXHOJIOTHYECKOTo mpomecca M CHOCOGE! H3TOTOB-
JIeHHs1 CTPYKTYPHBIX KOHCTPYKUMil 3aBHCAT OT KOHCTPYKTHBHHIX OCOGEH-
HOCTeji CTPYKTYPHOR CHCTEMbI, YEHEHHS ee Ha OTNPABOYHBIE SJIEMEHTHI,
NPOQHAS CTEPIKHEBHIX DJIEMEHTOB, KOHCTPYKLMH Y3JI0BOIO COeLHHEHHS,
KOMMNJIEKTHOCTH MOCTABKH H T. J.

HOas cTpyKTypHBIX KOHCTPYKUMH pasjHyalOT: TEXHOJIOTHIO H3FOTOB-
JeHHS CTPYKTYp, NOCTaBJSiEMBIX Ha NJOLLaAKy OTHAENbHEIMH CTepiXKHe-
BHIMH H Y3/OBHIMH 3JIeMEHTAMH; TEXHOJIOTHIO H3rOTOBJEHHS CTPYKTYp,
MoCTaBJSEMbIX Ha IUIOWAAKY AJHHHODA3MEPHBIMH CTEPXKHAMH M yKpym-
HEHHBIMH 3JIEMEHTaMH B BHJe MHPAMMJ, IUIOCKHX HJH NPOCTPAHCTBEH-
Hbix epM MJH NPOCTPAHCTBEHHBIX G6JIOKOB.

6.8. CTpyKTypHble KOHCTPYKUHM, INOCTaBJfieMble HAa MOHTAXKHYIO
IVIOIIANKY OTACIbHHMHE CTEP)KHeBHIMH M Y3JIOBHIMHM 9JieMEHTaMH, AJs
BO3MOXKHOCTH COGOPKH J[OJIKHB HMETb BLICOKYI0 TOYHOCTh pasMeposB.
Takyio TOYHOCTb, KaK NPaBHJO, MOXHO JXOCTHYL JHUL NPH MEeXaHH-
yeckolt 06pa00TKe KaK OTACAbHHIX M€Tajelf, TaK H 3JIeMEHTOB Ha TO-
KapHOM, ({pe3epHOM i cBepJuJbHOM o6opyanosanud, C6opouHo-cBapounsie
OmepalH® Ha 3aBOfJe HpH HSTOTOBJEHHH TaKHX CTPYKTYp HMEIOT He3Ha-
YUTeJILHBH 0GbeM HJIH OTCYTCTBYIOT COBCEM.

Ilpu paspaboTKe TaKHX KOHCTPYKTHBHHIX CHCTeM DeKOMeHAYyeTCsl yuH-
THBaTh KaK IOBHILEHHYI0O TOYHOCTb H3rOTOBJIEHHS JeTajiell # 3JeMeH-
TOB, TaK M BO3MOMHOCTb HX H3rOTOBJIEHHs] NMPEHMYIUECTBEHHO HA Mexa-
HHYECKHX MJIH CleliaJH3HPOBaHHHEIX 3aB0OJaX IO IPOH3BOACTBY CTPYKTYP,
OCHAIlleHHBIX NapKoOM TOKapHOro, pesepHoro H T. N. 06OpYAOBaHHS.

6.9. CTpyKkTypHHe KOHCTPYKIMH, IOCTaBJsieMbleé Ha ILUIOIAAKY
YKPYNHEHHHIMH SJleMEHTaMH B BHJe IJIMHHOPA3MepHBIX CTEepPIKHeBBIX H
YKPYNHEHHBx NJIOCKHX HJHM INPOCTPAaHCTBEHHbIX 3JIeMEHTOB, HMeIOT
MeHee XKecTkHe TpeGoBaHHsi K TOYHOCTH H3FOTOBJEHHS, YeM CTPYKTypHI
H3 OTAGABHBHIX CTEPIKHEBHIX M Y3JOBEIX 3JleMeHTOB, a TpeGoBaHHA K
TOYHOCTH H3TOTOBJIEHHsI OTACNbHBIX AeTaJjelt MPaKTHIECKH He OTIHYAaloTCs
OT TPeGOBaHHH, NPEAbLABJAEMbIM K CBapHBIM CTPOHMTeJIbHBIM MeETaJjjIo-
KOHCTPYKIHSIM.

HsroToBsienye Takux CTPYKTYPHBIX KOHCTPYKUHl Mallo oTJIHYaercd
OT H3TOTOBJIEHASl APYTHX CBapHBIX CTPOMTENbHHX KOHCTPyKuuit. Mexa-
HHueckas o6paboTka MeTailonpoKaTa OTPaHHYHBAETCA MPABKOf M pes-
KOt H NpakTHYeCKH Bce [EeTaJH NOABEPraloTca omepanuaM cO6opKu H
CBapKM, NpH KOTOPbIX KOMNEHCHPYeTCs noAasasioulee 60NbUIHHCTBO
OTKJIOHeHu#l B pasMepax Aerajel.
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6.10. TIpn MaroTOBNEHHH CTPYKTYP H3 AJMHHOpPAa3MepHHIX M HPOCT-
PaHCTBEHHEIX 3/IEMEHTOB HeoOXogHMo cOOPKY H CBapKy S/IEMEHTOB,
MOCTaBJISIEMbIX Ha IVIOMIaAKYy OCYIIECTBJIATh B CNELHAJBHBIX KOHJXYKTO-
pax, o0eCneyHBAIOUIMX NOBHILIEHHYIO MO CPABHEHHIO C TPAXHUHOHHBIMH
CBapHBIMH KOHCTPYKUHAMH TOYHOCTh PasMepoB.

DTo BH3BAHO TEM, UTO CTPYKTYPHAS KOHCTPYKUHS Ha MOHTaXe CO-
6upaercsi M3 GOJblLEro KOJMHYECTBA 3/IEMEHTOB, ueM JoGas JApyras
KOHCTPYKLHS, H OWHGKH, CBA32HHHeE C AOHNYCKaMH, MOI'YT HaKal/IHBaTb-
€A 10 SHAYHTEJBHHIX BesuyuH, [lo 5TOH DPpUYHHE NPH  HM3rOTOBJEHHH
CTPYKTYP H3 IPOCTPAHCTBEHHHIX HJM NJOCKHX 3JEeMEHTOB, coGHpaeMBIX
Ha MOHTaXe Ha 60JITax, cBepJeHHe MOHTaXKHHLIX OTBEPCTHA peKOMeHAY-
eTcsl TaKXKe BHIIOJNHATH mocjie CGOPKH H CBAPKH B ClelHaJbHHX KOHAYK-
Topax, oGecleUHBAIOIHX TOYHOCTb HMX B3AHMHOPO PAaCHONOMEHHS B
HPOCTpaHCTBe.

6.11. PaspabaTHBas CTPYKTYpHbIe KOHCTPYKIMH HJIH COBEpPLIEHCTBYS
HX, HeOOXOMKMO YYHTHIBATH OCOGEHHOCTH TEXHOJOTHH HX H3rOTOBJEHMS,
BO3MOMKHOCTH CepHiiHp BHITYCKAeMOro HJH HMelomterocs oGopynaoBaunm:,
a TaKxe TeXHHUECKHe BO3MOMHOCTH 3aBOJa, Ha KOTOPOM Ipejnojara-
eTCcsl CepHMHO BHIMYCKATh KOHCTPYKHHH, €r0 YHHBEPCAJbHOCTH HJH
CHeLHaIH3aLHIO.

HertexHoJOrHYHOCTD CTPYKTYPHOH KOHCTPYKIHH OTpaXaercs Ha
TPYAOEMKOCTH e€¢ H3TOTOBJECHHS W CTOHMOCTH B OoJIbllIed cTeneHH, He-
KeNH Ha TPAAHIHOHHEIX CTPOHTENBHEIX CBapHHX KOHCTPyKuusx., B 1o
e BpeMsl CTPYKTypa, paspaloTaHHas ¢ YYeTOM TeXHOJIOTHUECKHX Tpe-
GoBaHHH, MOXeT HMEeThp TeXHMKO-DKOHOMHUECKHe NOKa3aTeslH 3HAUHTEJb-
HO JIyYUIHe, 9eM ApPYyrHe KOHCTPYKLHH.

6.12, Ilpu paspaGoTKe CTPYKTYPHEIX KOHCTPYKUMH HEoOXOAHMO
CTPEMHTBCS] K BO3MOXHO GoJiblleMy YHCJy ORHOPOAHHIX JeTanedt, ob6pa-
6aThiBaeMBIx Oe3 nepeHaJafkn 0GOpPyAoBaHHS. OJEeMeHTH H JeTaJH
H3rOTaBJAHBAIOTCH NAPTHAMH M MOTYT OTJHYaThca JAPYT OT JApyra
TOJBKO HECYMIECTBEHHHIMH KOHCTPYKTHBHHIMH OCOGEHHOCTAMH  (TOJMIM-
Hoff, pasMepamu NPOKAaTHHX mnpodHJel, uncioM cOOpodHBIX JeTadeil
HT I).

6.13, Vicxoaa u3 ocoleHHOCTell chHenHau3HPpOBAHHOIO TMOTOYHOTO
IPOHBBOACTBA K paspaGaThblBaeMbIM CTPYKTYDHHIM KOHCTPYKUHAM Ipeib-
SBJASIOTCA CJAeAYyolHe TpeOOBaHHSA:

JeTajy H 3JIEMEHTH KOHCTPYKUMH XOJIKHBEI GHITh YHHOHUHPOBaHLI
NpH MHHHMAJLHOM HHCJIE THIIOPA3MEPOB;

KOHCTPYKUHH AOJKHH WIEHHTBCS Ha NOC/NeA0BaTellbHO YKpyTHsieMble
cGopOuHbie DJIEMEHTH;

KpOMKH ¢pacoOHOK, NpPOKJIAfOK u APYFHX JHeralefi He MOJIKHH
BHICTYNIaTh 3a npefesibl 6a30BOA xeTaiu HAJsi CBOOOAHOrO IepeMelleHHs
KOHCTPYKIUHH IO pOJbrauraM u TpaclopTepaM.

6.14. Do Hauana cepHAHOTrO HATOTOBJEHUA CTPYKTYD PEKOMEHAY-
€TCA TpPOU3BOAMTH TEXHOJIOTHUECKYIO NPOBEPKY KOHCTPYKUHH C YYeToM
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MECTHEIX YCJIOBH{i M3TOTOBJIEHHS H HMeloulerocsi oGopynoBanus. B cBsizn
€ 3THM, B pfAje cilyyaeB HeoOXOAHMO BHeCeHHe HEKOTOPHIX H3MEHeHHMA
B KOHCTPYKIHIO, UTO BO3MOXHO OCYIIECTBHTb TOJIBKO IOCJIe COrJIaco-
BaHHs ¢ NPOEKTHOR Opranusauueil.

6.15. IlepBuiji o6paseny BHOYCKaeMOj KOHCTPYKIMH IPOXOAHT KOHT-
poabHyio cOOpKy, odopMyeHHYI0 aKTOM C YuacTHeM HpelcTaBHTeseH
YKasaHnublx opranusauufi. [Ipp sTOM npOBepAIOTCA pa3Mepbl KOHCTDPYK-
LM, KaYeCTBO COeJMHeHHjj cGOpOUHHX AeTaleil APyr ¢ APYroM, MOH-
TaXHBIX COMPAMKEHHA OTHENbHBIX OTMPABOYHBIX SMIEMEHTOB H T. I B
JaJjbHefillleM KOHTPOJIb KauyeCTBa NPOAYKIHH NPOHU3BOAMTCA NO  COOT-
BETCTRBYIOIUAM TEXHHYECKHM YCJIOBHAM,

6.16. Ilepen nHauanoM cepHAHOro NPOM3BOACTBA CTPYKTYp M WpH
BHECEHHH 32BOJOM B KOHCTPYKUHIO H3IMeHeHHH, CBA3AHHBIX C HMEIOUIKMCS
TeXHOJIOTHUECKHM O0GOpYLOBaHHEM, 3aBOJ-H3rOTOBHTENb 10 TPeGoBaHHIO
pa3paGoTUHKOB NPOBOAMT HATYpHBIE HCHHTAHHA TOJOBHOrO (OMHITHOTO)
o6pasla CTPYKTYpHOM KOHCTPYKUHH Win ee snementoB. Cxema m mpo-
rpaMMa HCOBITaHHE COTJIacOBHIBAIOTC C OpraHM3auxed — paspaboruu-
KOM KOHCTDYKIHH.

6.17. KoHcTpykuun mporoHos, QoHapeif, nojBecHHX nyTed H T. I,
CBA3aHHKlE C Y3MaMH HJIH /IEMEHTaMH CTPYKTYDHOH KOHCTPYKUHMH DPeKo-
MeHAYeTCS H3rOTABJHBATbD C TEMH JKe JONYCKaMM, C KaKHMH H3roTaB-
JUBAIOTCA 9JIeMEHTH CTPYKTYPH.

HsroToBneHde 3THX KOHCTPYKIHH Ilesecoo6pasHO OPraHH3OBATh Ha
TeX e 3aBOJAaX, Ha KOTOPHIX OCYLIECTBJAETCS NPOH3BOACTBO CTPYKTYP.

6.18. Ilpn npoeKTHpPOBaHHHM H Pa3paboTke TeXHMYECKHX YCJOBHA Ha
CTPYKTYpHble KOHCTPYKUHH He06XOJMMo NpPEAyCMaTpHBaTp, IOCTAaBKY
MX HA MOHT2XXHYIO IVIOWIALKY MOJIHOCTBIO OKPallueHHRIMH,

IMepen okpackoit HapykKHas NMOBEPXHOCTb OYHILAETCH OT PIKABUMHEL,
OKa/MHbl, IPA3H, SalIHTHOR CMa3KH H JKMPOBHIX 3arpssHeHui. CBapubie
BB TIATELHO 3a4HMIAIOTCA.

OuHcTKa NOBEPXHOCTH OT PXKaBYMHBL H OKAJHHH NpPOH3BOAHTCS Ha
CTaZ\MH NOATOTOBKH METaJJIONPOKaTa H TOcJe MexaHHueckodi o0paboTku.

6.19. TpancnopTHpoBaHHe 3JIEMEHTOB CTPYKTYPHBIX  KOHCTPYKIMH
MOXEr NPOH3BORMTbCH JIOGHIM BHAOM TPAHCIOPTA, MCKJIOYAIOIHM Me-
XaHHUECKOE MOBPEXIEHHE IJIEMEHTOB, NPH ITOM UWIEHEHHE KOHCTpYRuuf
Ha OTOpABOYHBle MApPKH PEKOMEHAYETCS NPOH3BOAHTL B 3aBHCHMOCTH OT
BUIA TPAHCNOPTa M C YYeTOM HaHGoJplIel SarpysKH TPaHCHOPTHLIX
CPefiCTB B COOTBETCTBHH C JNEACTBYIOWIHMH TEXHHYECKHMH YCJOBHSIMH
TPaHCNOPTHEIX MHMHHCTEPCTB M BefoMcTB. C yBe/JMueHHEM pacCTOAHHSA
pasMeps 3aBOACKOj OTNPABOYHON MAapKH PEKOMEHLYercsi yMeHbWaTb.

Ha Gonbluge paccTOSHMsI 1eecO0GPA3HO NEPeBO3HTb  CTPYKTYpPHi
OTAEJNbHLIMH CTEPXKHAMH, 06ecneyyBaOMHMH MaKCHMAJbHYIO 3arpysKy
TPAHCIOPTHLIX cpeAcTB, Ilpu cGopke CTPYKTYDHOl KOHCTPYKUHH M3
MIOCKOCTHEIX M NPOCTPAHCTBEHHBIX SJE€MEHTOB PasMEPHl M COCT2B NOC/AEN-
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HHX DEKOMEHAyeTcsd ONpeAensT, C yIerOM BHAA TpaHCHOpTa H HanOoJb-
LIl ero 3arpyskH.

6.20. CTpyKTYypHEle KOHCTPYKILHH DeKOMeHJAyeTCsi NOCTaBJASTb Ha
CTPOHMTE/bHYIO UIOIAJKY KOMIUIEKCHO Ha mpegycmotpennyio ITIIP mon-
TAXHYI0 eHHHLY: OJOK, CeKUMIo, NOKPHTHE H T. .

TpaHCIOPTHPOBKY CTPYKTYPHHIX KOHCTPYKHHH, NOCTaBJfEMEIX OT-
JeNbHBIMH CTeP2KHEeBBIMH M Y3JIOBBIMH  3JIeMEHTaMH, peKoMeHAyeTrcs
IPOH3BOAHTDL MaKeT-KOMIJIEKTaMH Ha CeKIHIO,

Ilpy Gousplinx oO6beMax CTPOHTEAbCTBA € UeJAb0 MAaKCHMaJbHOH
3arpy3kH TPAHCHOPTHRIX CPEACTB CTPYKTYPHBIE KOHCTPYKUHH pDeKOMEH-
Ayercs TPaHCIOPTHPOBATL NaKeTaMH, BKJIOYAIOLIMMA B cebs sJeMeHTH
TOJIbKO QAHOH MapKH.

6.21. B cocTaB KOMNJeKTa CTPYKTYPHOTO NOKPHITHS PeKOMeHAyeTcs
BKJIIOYATh; CTPYKTYPHYIO KOHCTPYKUHIO C KOMIUIEKTYIOIUMMH AETajIsIMH,
MeTH3aMH H T. L., Orpa){aiolllHe KOHCTPYKLMH HOKPHTHA C NPOQHIH-
POBaHHEIM HACTHJIOM H MeTH3aMH; KOHCTPYKUHH IIpOroHos, (oHapeii,
NOABECHBIX MyTell W T. )., CBASAHHHIX C y3JAMH HJH 3JIeMEHTAMH KOHCT-
PYKUHH M M3TOTaBJHBAEMLIX C TeMH Xe JONYCKaMH, YTO H 3JEMEHTH
CTPYKTYPHI.

Ilpy H3roTOBJEHMH KOHCTPYKUHH SAalMi KOMIVIEKTHOR NOCTaBKH
CO CTPYKTYpPHBIM TOKDHLITHEM B KOMIMIEKT BKJIOYAlOTCA TAKXKE: KOHCT-
PYKLHH KapKaca 34aHHfA; KOHCTPYKIHH CTEHOBOro OTpaXKAECHHA; nepemJe-
THl OKOHHbIe; BOPOTa CTa/jbible; JIECTHHYHHIE MAapKH M NepexojHbe IJO-
LUIaAKH U T. I.

6.22. MoOHTaXX CTDPYKTYpPHBIX NOKpHITHH MOMET OCYUIECTBJIATHCA
clepyloWwnMy  crnoco6aMu: HaBecHOR cOOpKoO#M; cGOpKOjf Ha NpOeKTHOH
OTMeTKe Ha IOAMOCTAX; MOJHOCTbI0O COGPAaHHHIMH Ha 3eMJie MOKPHTHAMH
HIH OTAeJbHHIMH KPYMHBIMH HX 4YacTAMH; YKPYOHeHHHIMH GJIoKaMu
[1; 6—11].

6.23. HaBecHtIM cnoco6oM peKOMeHAyeTcsi cOOHpaTh CTPYKTYpHbLIE
NJIMTHl PeryJIiPHOrO CTPOEHHS H3 CTEPIKHeBHIX 3JIEeMEHTOB pa3MepoM Ha
OJHYy siYeHKy HeGoJbllof Maccel ¢ GONTOBHMH HJH 3aMKOBEIMM  y3JiO-
BHIMHM COEAMHEHHAMH, DpH 35TOM Heo6XofHMa NpOBepKa YCTOHUHBOCTH
H ZedopMaTHBHOCTH Ha Bcex crafuax cOopkwm.

CGopka NOKPLITHSt H MOA44Ya 9JEMEHTOB K MeCTy YCTAHOBKM NPOHS3-
BOJAHTCS BpPYuHYIO 6e3 noaMocTteil, CGOPOYHBIX JHHHH H CTEHAOB, a TaK-
XKe TPY30IOAbEMHBIX MEXaHH3MOB.

HapecHo#i MOHTaX CTPYKTYPHBIX NOKPBITHH peKOMeHJyeTCH IpH-
MeHAITb NpPH CTPOHTEJbCTBe HeOOJBIUMX SAaHM}i HHAMBHAYa/NbHOro Has-
HaueHAs B TPaXKMAHCKOM M CEJAbCKOM CTPOMTeNbCTBe, a TakKke MpH
OTCYTCTBMH MOHTaXHBIX MEXaHH3MOB JOCTaTOYHOH TIpY30NOABLEMHOCTH
HJIK CTECHEHHBIX CTPOMTENbHBIX MJOLLAAKEX,

Ilpu HeoGXOAMMOCTH NepeKpPHBaTh OGoJIbllIMe HPOJETH H HaJIHYHH
CBOGORHOro MNPOCTPAaHCTBA B NepeKphBaeMOM HpOJeTe PEKOMEHAyeTcs
NDHMEHATL, NOJYHaBeCcHYl0 CGOPKY CTPYKTYpPHOM NJHTH C ONHPAaHHEM
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Puc. 6.1. CxeMa MORTaXa RPOCTPaH-
creennof KORCTPYKIXHE  NOXPHTHS
HA nNPOEKTHo}l OTMETRe ¢ mMepeABHIK-
HBIX MOAMoOCTeN
1 — BO3BOAMMASR KOHCTPYKIHA  TNO-
KDPBITHA; 2~ HACTHA NQ NOAMOCTSM;
3 — BHHTOBEIE ORNOPH: 4 — MOHTAMK-
HBIf aBTOKpaH; § — nepenBuXKHBIS
NOAMOCTH; 6 — KOJIONHBI

Ha BpeMeHHBle AONOJHHTEJbHbie OMNODH BHYTPH 3LaHHS HJH Ha nepe-
LBHXKHble nmogMoctu (puc. 6.1), IlpH #HcmoNb30BaHHMK NepelBHMHBIX
MOAMOCTR}{ PEKOMeHAayeTcs COGHPATh TaKiKe CTPYKTYPHBIE IJIHTHL C Y3-
JIOBBIMH COEJMHEHNSIMH Ha CBapke.

COopka NOKPLITHst NMPOH3BOAUTCA BpyuHylo. Ilomasy aneMeHTOB Ha
nepeABHMKHble NOAMOCTH PEKOMEHAYETCS OCYHIECTBJAThL NOABEMHHKaMH,
geGeqKaMi MAM, €C/IH NMO3BOJISeT mJollaika, JerKHMH MOGHJIBHEIMH HJIH
6alleHHBIMH KPaHaMH.

6.24. C6opxa CTPYKTYpHbIX NJHT HA NPOEKTHON OTMETKe NpeaInona-
raeT JONOJIHUTENbHHE PACXOAbl Ha COOPYXeHHEe MOAMOCTedl B MCKmOYaer
BLINOJHEHHe NOJ NMOKPBITHEM IPYTHX CTPOHTeNbHHX pabor a0 pa3bopkn
noamocteii. IToatoMy 3ToT cnoco6 MoXeT OHThL PeKOMEHLOBAH TOJNBKO
B HCKJIOYHTEJbHHX CJAyyasx, Korda Apyrie OoJiee NMpOTPECCHBHBIE CHO-
cO6Bl 10 KakKHM-JiHGO NpPHYHHAM He MOryT OHITh HCIOJb30BAHHL

COopka NJHT Ha NOAMOCTAX IPOH3SBOJHTCA BPYUHYI0O H  MOXeT
OCYILeCTBJSATLCST NPH JIOGHIX Y3JOBLIX COMPSKEHHAX NPH YCJAOBHM uje-
HEHHSI CHCTEMB Ha KOPOTKOpasMepHHe ajeMeHTH. [lojbeMHble cpelcTBa
NPUMEHAITCA TaKde 3Ke, KaK ¥ TPH HaBeCHBIX cnoco6ax MoHTaxa.

6.25. MoHTaxX CTPYKTYPHOro NOKPHTHS, LENHKOM COGpaHHOrO Ha
aeMJjle HAM KPYMHBIMH YacTAMH, PEKOMEHAYeTCs NPHMEHATb AJSA 3JaHHH
NaBHJALOHHOTO THIA, & TaKXKe HHIHBUAYANBHOIO CTPOHTENbCTBA GoJblie-
HpOJIETHHIX 3JaHMA NPH CBOGOJAHOj NJOIIAZM MOJ NEPEKPHIBAEMbBIM
npoJseroM. Dtor cnocob Moxer GHTh NpUMEHEH AJS CTPYKTYPHBIX MVIMT
MoGoiI KOHCTPYKUMH M YieHEHHd Ha OTHPaBOYHBIE MApKH, B TOM WYHCJe
s MHOrOIpONeTHBIX HePa3pe3HHlXx NOKPHTHA. CO0pKa CTPYKTYPHOH
IVIATHL B 3aBUCHMOCTH OT MAacCChl OTHNPaBOYHbIX MapoK TIPOH3BORMTCS
BPYUHYIO HJIM C MCIOJbL30BAaHMEM KPAHOB Maloji H cpefHedl rpysonomk-
€MHOCTH.

6.26. Tlpu pasmepe 3Aanus B miane fo 36X36 M H cBOGOAHOH
naolilafike BOKPYI Hero peKOMeHAyeTcsl /sl HOAbeéMa IJHTH HCNOAb30-
BaTp OJHH WJHM JBa MOHTAXHEIX KPaHa GOJBIIOE TIPY30NOABEMHOCTH
(puc. 6.2). CTeneHb CTPOHTE/NbLHOA TOTOBHOCTH COGDAHHOTO TOKDHITHSA
onpeaensieTcs IPY3ONOLbEMHOCTbIO Kpaua. [IpH c6opke TONBKO MeTaj-
JHYECKHX KOHCTPYKLUHI H Ha/JHYHH MexaHH3MOB JOCTaTOYHOH# TIPy3o-
MOABEMHOCTH TAKHM CMOCOGOM MOTYT BO3BOAMThCS MOKPHITHA 3RaHAMR
pasmepom xo 4848 M.

IlpHMeHeHMe KpaHOBOro 060pYyAOBAaHHA GoJblIOH rpy30nOAbHEMHOCTH
IS MOAbeMa COODAHHOA Ma 3eMJie CTPYKTYPHOji IJIATEL CNOCOGCTBYET
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Puc 6.2, Cxema MoHTa)a cTPyKTypHOro GJA0ka pasmepom 30X30 M € KOHCOMhHbI-
MH CBECAMH H BLHICTYRAIOLIHMH KAanRHTEAAMH

] — MeCTO CKJaJHPOBAaHHS 3JEMEHTOB KOHCTDYKIUH;

2 — MoHTHpyeMEIt  GaoK;

3 — npodHAEPOBAHRBIA HacTHNI; 4 — MORTa)XKHLIR KpaH; § — GA0K Ha BPEMEHHHX

ofiopax npu cOOPke KanuTtene#; 6§ — GAOK B NPOEKTHOM MNONOMEHHH; 7 — KOJIOH-

RbBI; 8 — npeMenHuble Onopit; 9 — TpaBepca BAA CTPONOBKH
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Puc. 6.3. Cxema noxnema cobpan-
HOro NOKPHTHSI HA NPOEKTHYIO OTMET-
KY 8JeKTPOMEeXaHHYEeCKMMM MNOABEM~
HUKAMH
@ — noAroToBKa MNJOMAXKH,  ycra-
HOBKA KOJIOHH H BCTPOEHHLIX OIOP-
HBIX kanutesefl; 6 — c60pKa  KOHCT-
PYKIHHH H YCTPOHCTBO KPOBJH; &, 2 —
nocnenoBaTenbHbie MONOMEHHS  KOH-
CTPYKLKHM BO BpeMsi nonnema; [ —
KOJIOHHA; 2 — KOHCTPYKUMS  TOKPHI-
TMA; 3 — BCTpOEHHas Xanurenn;, 4 —
XpaH; 5 — KpOBAS, 6 — NMOM'BEMHHK

COKpAlLEHHIO CPOKOB MOHTaXCHBIX paGoT, B To XKe BpeMms NpHMeHeHie
3TOro crocoba JJis MOHTaKa [MOKPBITHs OJHOro 3J4aHHs He BCerad
Henecoo0pasHo B BUAY 3HAYKTEJIbHOR CTOMMOCTH  TPaHCHOPTHPOBKH,
MOHTaXa H JEMOHTaXa KPaHOB GOJbWOH rpy30NOAbEeMHOCTH.

6.27. [oawem co6GpaHHOro MOKPHTHA GOJbWOR NAOWAAH OCYLIECT-
BAAETCA cMEUUANbHEIMH NPHCIOCOGAEHHAMH H THAPABJAKYECKHMH NMOADbEM-
Hukamu Gosblwod rpysonoabeMuocTH (puc. 6.3). IloxpbiTHe peKOMeHAY-
ercsi cobupaTh A0 NOJIHOK CTPOHTENBHOH TOTOBHOCTH, 2 APH 3HAYHTENb-
Holi Macce ero M OTCYTCTBHM NOABEMHHKOB TpeOyemMoli MOILHOCTH —
coGHpaTh TOJIBKO METAJJIOKOHCTPYKUHH ¢ BKJIOYeHHeM npoduaHpoBali-
HOro HaCTHJa HJH cobupars KPYNHBIMH HacTSiMHM, YTO NMPEANOYTHTEIbHO
NPH HANHYHH TOCTOSIHHBIX WM BPEMEHHBIX NPOMEXYTOYHBIX ONOP.

Ilpy npoeKTHpOBaHHH MOHTaXKa 3THM METOAOM cJeAyer YYHTHIBATDL
IJHTENBHOCTh MPOIECCa YCTAHOBKM H HaNaJKH MNOABEMHbIX NPHCMIOCOG-
JIeHUH M HEeBO3MOXXHOCTb OJXHOBPEMEHHOI'o BHIIOJIHEHHs! B NnepeKkpeiBaeMoM
npoJere APyrux pabor B TeyeHHe BCero rnepuofa or MNOArOTOBKH K
c6opKe A0 3aKpensieHUs] KOHCTPYKUHH Ha NPOEKTHOH OTMeTKe, a TakxKe
B psifle CAyyaeB yBeJHYEHHe CTOMMOCTH MOHTa)Xa MO CPaBHEHHIO CO
cnoco0aMH, BHINOJHAEMBIMY ¢ IPHMEHEHHEM KpaHOoB.

6.28. [lpu Bo3sBeleHHM NOKPBLITHR OAHONIPOJIETHHIX H MHOrONpoJer-
HbIX OZHO3TaXHbIX 3MaHUA GOJNBWIOK NVIOWAAH PEKOMEHAYETCs NPHMEHATD
MOHTaX CTPYKTYPHBIX NJIHT YKPYNHEeHHBIMM OJIOKAMH, IIpH KOTOPOM
coOpaHHBIK Ha 3eMJe GJIOK NOJNHEMAeTCss CaMOXOJHLIMH  CTPEJIOBbIMH
U GalleHHBIMH KpaHaMH.

C yueTOM NpHUMEHEHHsS 3TOro MeTOZa MOHTaxa PeKOMEHAYeTCH npo-
€KTHPOBATh MOKPLITHE, B KOTOPOM HECYIlHEe CTPYKTYpHLIE TUINTH pacujie-
HAIOTCS Ha OTHENbHbie GJOKH pa3MepoM Ha s4efiKy CeTKH KOJNOHH (1lJH
C KOHCOJbHMMYH cBecamu). [Ipu sToM coenunenne GJokOB MexAy coboi
pPEKOMEHAYeTc NPOEKTHPOBATH MAKCHMAJbHO NPOCTOR  KOHCTPYKUHH,
ofecrneynBanileil nepeaadyy TONLKO TOPH3OHTANBHBIX YCHAHA 110 OAHOH
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NOfACHON ceTke. PaBHONPOUYHble COELHHEHHS OTHEJbHBIX GJOKOB N0 BCeM
nosicam, oGecneydsalollHe BOCHPHATHe H3THOAIOWIAX MOMEHTOB W pa-
GOTY IJIMTH 1O HePA3pe3HON cXeMme, MPUBOAAT K CYMISCTBEHHOMY YyBENH-
YeHHI0 TPYyAO3aTpPaT Ha MOHTaXKEe.

6.29. MoHTaX CTPYKTYPHHIX NJHMT YKpPYNHEHHLIMH GJOKamu siBJsier-
ca HaHGonee GLICTPHIM M yHHBepcaibHHIM cnocoboM. [Ilosromy npu
NPOEKTHPOBAHMH CTPYKTYPHLIX NOKDBITHH AJA OAHOATAXKHLIX 3MaHHI ¢
HanGoslee pacmpocrpaHeHHON ceTKoj koJoHH 12)X18; 12)X24, 18)X18,
18324 M ¥ np. pexOMeHAyeTCst KOHCTPYKLHMIO MJIHTH paspabaTuiBaTh €
y4eTOM MPHMEHEHHHA, B OCHOBHOM, 3TOr0 crnoco0a MOHTaa.

Ocranpible cnoco6bl NpHMeHSIOTCA JAHGO NPH OTCYTCTBHH HeoGXo-
AHUMBIX TPY3OHNONbEMHBIX MEXaHH3MOB, JIHGO NpH BO3BelleHHH COOpyXKe-
HHJi ¢ TposeTaMy, TPeGYIOLLIMH YKPYNHHTeJbHOH COOPKH Ha NpPOEKTHOf
oTMeTKe. TpylaoeMKOCTh paGoOT MO MOHTAXY TaKHX HOKDPHITHE 3aBHCHT
OT KOHCTPYKTHBHOj CXEGME M KOZWYeCTBA MOHTAXKHBLIX COEAuHenu#, ocy-
uiecTBAsSeMbix Ha crpoitmaowanke. Haubonee pauuonanabrofi no Tpyno-
€MKOCTH MOHTax<a OKa3hlBaeTcsl KOHCTPYKUHSA, cobHpaeMmasi M3 3J€MEH-
TOB, YKPYIHEHHbIX B 3aBOLCKHX YCJIOBHAX.

6.30. Cnocof MOHTa)Ka KOHCTPYKUHMH 3aBHCHT OT MHOTHX (aKTopos
¥ onpejgenserca B npouecce paspaboTKy NMPOEKTa NPOH3BOJACTBa MOHTANK-
nux pabor (IIITP), koTopblii MoXKer GHITb THIOBHIM MJIM Ha KOHKpETHHIH
ofrbexT.

ITpoekr npousBoACTBA MOHTAXKHLIX PaGOT COCTABJAETCA CHELUHANU3H-
pOBaHHOH MpPOEKTHOH opraHusauuefi JHG0 MOHTAXKHOfi OpraHmsa-
uHelt Ha ocHoBanuu uepTexkei KM nmap KMJL B cOOTBeTCTBHH C yKa-
sanpamMp raaper CHull IT1-18-75. B npoekTe pexkoMeniyeTcst MOApOOHO
paspabaTeiBaTh TeXHOJIOTHIO YKPYNHHTesbHOH cOopkd, moAbeMa H
KOHKpeTHBIe TeXHHYeCKHe pelieHHsA mo TeXiuke OGe30nacHOCTH.

Ons neGonbiiknx oOGLEKTOB JomycKaeTcsi COCTaBJACHHe NPOEKTa
[IPOH3BOACTBa paboT B coKpalleHHOM ofbeme WJIH NPUBA3KA [POEKTA,
paspaGoTaHHOro AJIst aHAJOTHYHOro OGbEKTa, 4TO Onpeneasercss BeAOMCT-
BEHHBIMH HICTPYKUHAMH.

IlpoexT npousBoacTBa MOHTaX<HbIX pafoT cor/iacoBpiBaercs ¢ IeH-
MOAPSAHON CTPOHTEJAbHOH OpraHu3auHeil H yTBepXKAaeTCa B NOpsiKe,
YCTAHOBAGHHOM  COOTBETCTBYIOWMMH  uHCcTpykuuamn (CH 202-76 u
BCH 33-77).

6.31. Tlpu cocraBneHMH NpoeKTa MOHTaMHHIX pPalOT HAa HHIMBH-
JAyanbHble OOBEKTH PEKOMEHAYeTCsS C COIVIACHf NPOeKTHOH Oprann3auluy
KOPPeKTIPOBaTh KOHCTPYKTHBHble peIleHHs Y3JOBBIX COEJHHEHHi N
yjeHeHHe Ha OTNPABOYHbIE MAPKH H MOHTaX(Hble GJOKH ¢ y4eTOM IIDH-
HATHX CnocoGOB MOHTaX<a, AJaloUlHx AONONHMTEJNbHBII 3KOHOMHYECKHH
sgdext UMM CHHKAOWHX TPYLROEMKOCTb BO3BEACHHS NOKPLITHS.

6.32. K MOHTaXy CTPYKTYPHHX KOHCTPYKIHIH NOKPBITHH peKkoMmeH-
LyeTcsl NMPUCTYNaTb NOCJe BBINOJHEHHS KOMILIEKCaZ CTPOHTENbHBLIX NOA-
FOTOBHTENbHHIX H MOHTaXHBIX paloT,  NPeiyCMOTPEHHHIX HPOEKTOM
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npoussofcTBa pafor u ofecneunBalOMX  Hayalo 1 GecuepeGoRnoe
HPOH3BOJACTBO MOHTaXa KOHCTPyKUui. K sTOMy  BpeMeHH JOJIMHLI
6uiTh 3aKOHYeHH paGoOTH  HYJAGBOTO HUK/AA C yCTPOKCTBOM OeTOHHOH
NOArOTOBKH NOA 10JH (Npu cOGOpKe KOHCTPYKUHA B 301e NOKbeMa),
YUPHHATHE (DYHAAMEHTBl JJS BCEro COOPYXKEHHS HJH ero 4acTH, CMOH-
THPOBaHbL HJH BO3BEfeHbl MOCTOAHHbIE H npeaycMorpexuvie [ITIP Bpe-
MEHHble ONopbl, OGOPYAOBAHBI Me€CTa YKPYNHHTeAbHOH COOPKIl KOMCT-
PYKUHIT.

6.33. Ilpu cGopxe KOHCTPYKUMH BHe B30HHI MOALeMa AOCTABKY IIX
HOA MOHTaMHHBI MeXaHH3M peKOMeHAyeTcsi OCYLLeCTBJIATb MNu CHellH-
aJdbHBIM PEJIbCOBBIM NYTAM HJAH Ha NPHCNOCOOJEHHBIX AJa 5Toll Liean
TPAHCMOPTHLIX cpeAcTBaX. [IyTH cieaoBanuss cOBPaHHON KOHCTPYKIIH
H TPaHCNOPTHLIE CPeACTBAa [OJUKHBL HCKJIOUaTh paspynlerlie HJAH f0-
siBJleHHe OCTaTOYHBIX AedopMauuil B KOHCTDYKIMH, a TaKd#ie B O11e/b-
HbIX ee 3JIeMeHTaX M COeAMHEHUsX.

[lepemellienne 3JEMEHTOB  KOHCTPYKUMH HAM COGPaHHOTO CTPyK-
TypHOro OJI0Ka BOJIOKOM KaTeropHuYeckd 3amnpelaercs.

6.34. YcraHoBKy coOpanHOM KOHCTPYKUMH Ha TpaHcnoptaoe o06o-
pPYAOBaHHE DeKOMEHAYeTCs OCYHIECTBJATb KPaHAMH WWJIH HHBIMH CTa-
LHOHAPHLIMH TDY30NOLbeMHHAKAMH.

Mecta CTPONOBKH ¥ BpPEMEHHOTO ORMpPaHHs DEKOMEHAYeTCs ycTa-
H4BJHBATb C YY€TOM yKa3anuit ueprexeii KM, COOTBETCTBYIOLIHX HH-
CTPYKHIIH MJM PacyeroM.

6.35. IloabemM coOpaHHOM KOHCTPYKLUHH OCYLIECTBJISIETCS Tpy30-
HOABEMHBIMH MEXaHH3MAMH H MOHTAXXHBIMH NpPHCNOCOGNCHHAMH, npe-
aycmotpeHHsiMH  TITTP, MoHTa)keple npucrnocobjeHHsi peKOMeHAyeTcs
pa3pabaThiBaTh C YYeTOM HepeJaiyd Ha KOHCTPYKUHIO NPeHMYUIECTBEH-
HO BepTHKaJbHOH HarpyskH. Ilpu mepegaye Ha KOHCTPYKUMIO OT CTPO-
OB TOPH30H1AJILHOH COCTABJSAIOWIEH  CTPYKTYpHas NJHTA  JIOJKHA
GHITh NpoBepPeHAa DPACYETOM HAa COBMECTHOe JeHCTBHe BepPTHKaJbHOH H
FOPH3OHTAJNBHOR HATPY30K B COOTBETCTBHH € HACTOSILHMH peKoMeu-
JAALHAMH,

6.36. YcroMuMBOCTD KOHCTDYKUHE NpH AefiCTBHH BeTpa H MOHTaX-
HHIX Harpysok o(ecneyHBaeTcsi ONpejeIeHHOR MOCJeLOBATEAbHOCTLIO
YCTAHOBKH 3JIEMEHTOB CTPYKTYPHOH  IJHTH M YKPyNHEHHHIX OJIOKOB,
YCTAHOBKOH MOCTOSTHHEIX H BPEMEHHLIX CBsi3edl ¥ ADYIHMH  MepOmpHs-
THSIMH, KOTOpBIE DEKOMEHAyeTcsl NpelyCMaTpHBaThb B NpPOEKTe NpOU3-
BojcTBa pabor. IlpH 3TOM CTPYKTYPHYI0O KOHCTPYKIHIO CJASAYyeT mpo-
BepATh Ha ABYXCTOPOHHee AEHCTBHE BETPa B COOTBETCTBHH C YyKasa-
nuamMu raaeet CHuIT 11-6-74.

6.37. YcraHoBjieHHBIe B NPOEKTHOE NOJOKEHHE CTPYKTypHble KOH-
CTPYKIHH A0 HX OCBOGOXKJEHHA OT  KpIOKa MOHTa’KHOTO MEXaHH3Ma
pPEeKOMEeHAyeTcsl HAaAeKHO 3aKPemisiTh K NOCTOSHHBIM HJAY BpEMENHbIM
omopam.

Nocnenywuine pa6oTsl Ha CMOHTHPOBAHHBIX KOHCTPYKUIIAX peKo-
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MeHAyeTCs NPOU3BOJAMTL TOJILKO NOCJAe OKOHYaHHA PaboT Mo MX mpo-
€KTHOMY 3aKpemJieBHIO.

6.38. Ilpu paspaGoTKe CTPYKTYpHOH KOHCTPYKUHH pEKOMeHAYeTCH
NPHHUMATD MOHTAXHble COeNHHEHHS, HCKJIOYalollHe BCE BHAB KHCJO-
ponHoii peskd Ha BceX CTafHsAX MNPONIBOACTBA MOHTAXHLIX paboT, a
TAKXe MaKCHMajbHO H MOHTAX(HYIO 3JIeKTPOCBApKYy KakK BCIOMora-
Te/bHyl0 Omepauuio npu c6opke, nojbeMe H 3aKpelleHHH KOHCTPYK-
uuu. Paspemaercs TONbKO NPeAyCMOTPEHHAs! MPOEKTOM cBapKa Ha
MOHTa)KHOA IAOMAjKe 3JE€MEHTOB B CTPYKTYPHBIX KOHCTPYKUHAX €O
CBAPHBIMH  Y3JIOBHIMH COeJHHEHHSAMH.

[Ipumenenne pe3Ku H He NpefyCMOTPEHHOH MPOEKTOM CBAPKH UPH
MOHTAaXe THAOBHLIX CTPYKTYPHEIX KOHCTPYKUHH He AOmycKaeTcsl.

6.39. Kourtposp kauecrsa W cOGJIOAGHHE TEXHOJOTHUECKHX Mpolec-
COB PEKOMEHAYETCS OCYILECTBJATh HA BCeX CTAJHAX M3TOTOBJEHHA M
MOHTaXa CTPYKTYPHBIX KOHCTPYKUHMH H HX OTAE/bHHIX 3JEMEHIOB.

H3rOTOBJIEHHME CTPYKTYPHBIX KOHCTPYKLHN
C 3JIEMEHTAMHU
PASMEPOM HA OJHY SAYEHKY

6.40. TexHosOrua NPOH3BOACTBA CTPYKTYPHBIX KOHCTPYKUHH, coGu-
pPaeMblX M3 KODOTKOP23MEepHLIX CTEePXKHEBHX 3JeMeHTOB, Onpefelasercs
npodiaeM cTepxHeit (3aMKHYTHE: KPYTJBHe HJAH NPAMOYroJibHbE TpYy-
6bl, cocTaBHBle CeYeHHS M3 THYTHIX MNpodHaefi H OTKpHITHE: NPOKAT-
Hple ¥ THyThle yroskd, wBenneps,, C-o6pasHbie H T. 1.), HaJHYHEM H
KOHCprKU‘.Heﬁ Y3JOBLIX 3JIEMEHTOB (JlPlTbIe HJW TOuYE€HbLIe B BHJE MHO-
FOrPalHbLIX HJAH KPYIJLIX jleTajied, cBapHele B BHAE JHCTOBBIX INIOCKHX
HiH 0O0beMHbIX (pacoHOK). Ilpu 3TOM H3roTOBJIEHHEe 3aMKHYTHIX npodH-
JieH COCTaBHOTO CeYeHHsA, a TakKKe THyTbe HPOQHJS H3 JIHCTA SIBJAAETCS
RONOJNHATE/bHONR onepauuedf. Ee pexkoMenayercs mepefaBaTb MeTaJ-
JYPTHUECKHM NpeANpPHSITHAM HJIM BLAEJSTb Ha 3aBOJe METAJVIOKOHCT-
PYKUHH B OTAe]bHHH TEXHOJIOIHYECKHA mpoHece.

6.41. HMsroToBneHHe CTPYKTYp CO CTEPIKHAMH, COeJMHAEeMHIMH B
y3nax 6e3 JONOJHHTE/NbHLIX AReTajell, HanpuMep, C y3JaMu Ha BAHHOH
csapke (cM. puc. 2.4) NPOU3IBOAHTCA NO ONHOMY  TeXHOJOrHYECKOMY
npoleccy.

TeXHOJIOTHSI H3rOTOBJEHHS CTPYKTYP €  Y3J0BHIMH JeTaliAMu Je-
JIHTCS Ha [Ba CAMOCTOSITEJNbLHBIX MNpOLECca: H3rOTOBJEHHE CTEPIKHEBEIX
H H3rOTOBJEHHME Y3JIOBBIX 3JEMEHTOB, YTO BbI3BAHO 3HAYHTEJbHHIM OT-
JHyHeM onepauufi u o6Gopysnopanus. Ilo Takoll TexHoJOrHyeckoi cxe-
M€ H3rOT4BJIHBAIOTCSA, Hanpumep, CTPYKTYPHbIe KOHCTPYKUHH THIIA
«MAPXH» u «KncnoBoick» ¢ ssneMeHTamu M3 TpPy6, a Takxe THua
«Kpucraniy ¢ sneMeHTaMH M3 OTKPHITHIX npoduJieil M y3JOBHIMH MAeTa-
JSIMM B BHJAE MHOTOTPaHHHKOB, HMEIOUIHX OTBepPCTHA C pesbloit (cM.
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puc. 2.7), CTPYKTypHEIE KOHCTPYKLHH H3 TPY6 C Y3JOBLIMH 3JeMeHTa:
MH B BHJE NOJBLIX HmapoB (cM. puC. 1.2), CTPYKTYypHbIE KOHCTPYKIHH
tina «CoKoJ» ¢ 3/eMEeHTaMH M3 OTKPHITHIX XOJOAHOTHYTHIX mpodmuies
C Y3/JIOBHIMH S/I€MEHTAMH, CBaPEHHbIMH H3 JIHCTOBBIX (pacoHoK, H T. .

6.42. UsrotosienHe crepXKHeBBIX 3JE€MEHTOB BO BCeX 3THX KOHCT-
PYKUHAX BecbMa GJH3KO MO TEXHOJIOFHH M 3aKJ/IOYaeTcs B pe3ke mnpo-
AR HA 3MeMeHTH ONpeleNeHHOM MJHHBI M, B 3aBHCHMOCTH OT KOHCT-
PYKLHH Y3JIOBOro coefHHeHHs, o6paboTke KOHUOB, c6OpPKe H HPH Haal-
YHH Y3JIOBBIX JeTajed B MX NpHBapKe,

HsrotoBienue y3oBbix Jerasell BKJYaer B cefa ONepauyH Pe3KH
NpoKaTta, c6OPKH MW CBapKH, HJH IUTAMMOBKH H 00paloTKH peTajell Ha
TOK2pPHO-BMHTOPE3HbIX, CBEPJHJIbHBIX H (PEe3epHbIX CTAHKAX HIH KOB-
KH, ropsued LITaMOOBKH ¢ nocjeiywoulefi cGOPKOH M CBapKOi.

6.43. Pesky Tpy6 Ha MepHble 3arOTOBKH pPEKOMEHAYETCA IPOHSBO-
IHTb MO yMopy TPyOOpe3HbHIMH CTaHKaMH, 3yGUaThIMH, JHCKOBHIMH, JIeH-
TOYHBIMH MNHJAAMH HJH TEPMONHJAMH, a TaKXXe APH NOMOILH aBTOMa-
TOB W TMOJYaBTOMAaTOB JJfl KHCJOPOJHOIl Pe3KH HJH APYrHMH cnocoGa-
MH OrHeBOH Pe3KH T0pPH YCIOBHH  cOGMIO/IeHHS  YHCTOTHI  pe3a,
ofecreyHBaonlell KaueCTBEHHYIO NPHBapKy Y3JOBHX 3JeMEHTOB.

6.44, OCHOBHBLIM 3JIeMEHTOM 3aBOACKOrO HM3TOTOBJEHHSA CTPYKTYp-
HBIX KOHCTPYKUM#H H3 TpPyO C Y3JOBBIMM COMPSIKEHHAMH, BHINOJHEHHBIMH
C NOMOLILO BAHHOH CBapKH 0e3 HDHMEHEHHs CIEUHaJbHHX  Y3JOBHX
Lctane#, spAsercs TPyGUaThi CTePXKeHb CO CIVIOLIGHHBIMH KOHILAMH
(cM. pHe. 2.4). TexXHOJIOrHYSCKHH TIpOIecC M3TOTOBJEHHS TaKHX 3Jle-
MEHTOB BKJ/HOYAET: PE3Ky TPyG Ha MepHble 3arOTOBKH, HarpeBanHe HX
KOHIOB, CIUIOIIMBAHHE KOHLOB ¥ (opMHpOBaHME nepexoiHol  wacTh
TpyOHl, pPesKy CIJIOILEHHBIX KOHIOB, BBIGOPOUHHI KOHTPOJMb KauecTsa
BHINOJIHEHHsT OOpaGOTKH CNJIOWIEHHBIX KOHIIOB M Pa3MepOB 3JIEMEHTOB,
HOKPBITHE CTePXHell 3alUHTHHIMH COCTaBaMH H NMOAIOTOBKY HX K OTIpaB-
Ke Ha MecTO MoHTa)a (MapKHpOBKAa M YyNaKOBKA).

6.45. Harpesanne KOHUOB TPyO mepef CHJIOWMBAHUEM  MOXeET
OLITo OCYILIECTBIEHO TIa30BbLIMH  KOJBLIEBHIMH TOPEJNKaMH, B Ta30BBIX H
Ma3yTHBIX MNeyax, ¢ MOMOMIBbIO HHAYKUHOHHOTO 3JeKTpoHarpera, a Tak-
e B Ky3HSYHOM ropde. HarpesaTb pekoMeHAyeTcss yuyacTok TPyOh,
paBHbll Nno JAJIHHe TpeM AHamerpaM TpyObl (B mnpefejax mepexoAHoi
YaCcTH CTepPXKHA), IO BCell OKPYKHOCTH TPYGH MM B MecTax HauGoJib-
wero mneperu6a, JIOBOAs TeMnepaTypy Harpesanus jo 900—1100°C.

XononHoe CHOJIOLIHBAHME DEKOMEH/IYeTCs NpPUMEHSITb AJf TOHKO-
cTeHHbx  (3-—4 MM) Tpy6 u3 craaum kaacca C38/23, ecanm me
NPOHCXOAHT Pa3pelB CTEHOK B MeCTax HaHOoJblIero mnepernba  HJH
TEeXHHYECKH OCYIIECTBHMA 3aBapKa NPOAONLHBHIX TpPEIMH Ha INOJHYIO
ux ray6uny. Ilpum nosiBJEHHH TpeLIHH B HanpaBJEHHH, OTJHYHOM OT
MPOAOJILHOTO, CTEPXKHH peKOMeHAyeTcss OTGPaKOBLIBAT.

6.46. QopmupoBaline NEPEeXOAHOK H CIVIOILEHHOH uacTelt TpyGua-
THX CTepXHell DeKOMEHAVETCHA NDOH3BOAHTL MNPU MNOMOIH CHEHHalb-
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HBIX MAaTPHL, M OyaccoHa, ofecneyHBaIOIMHX YKJIOH MNEpexoiHOi yacTu
NOSICHBIX H PAacKOCHBIX cTepxHelr 1:6.

DopMHPOBaHIe OCYLIECTBJSETCA C HCMOJb30BAHHEM CTAHAAPTHONO
Ky3HEYHO-fpeccoBoro oO6Opy/JOBaHHs MowmHOCTbIO 50 TCc A8 Tpy6
pasmepom 20 89X4 MM u menee, 100 tc pas Tpy6 mo 114X12 mMm u
200 tc ans Tpy6 no 219X12 MM,

KoHubl 3aroToBOK AOMMKHB ObITh CIVIOILEHBI A0 NOJHOIO COIpH-
KOC{IOBEHIIS CTEHOK.

CnJioillHBaHHe MOSICHBIX CTepXHeil NPOM3BOJMTCA MNOJ  NPSIMHM
YIJIOM K OCH CTePXKHs, DPacKOCHHIX — NOX KochiM. OwnbKy B yrae
CIUIIOUHBAKIST €r0 KOHLOB DPEKOMEHAYeTCS HCNPaBJsATb INpPH  peske
CTEP:KHSI 110 pa3mepy H OQOPMJEHHH ero KOHILOB,

Pe3sky cnaomieHHbIX wuacrelf TPyGUATHIX 32JIEMEHTOB [0 pa3aMepy
peKOMeH/JyeTcsl BLIMONHATL B OAHH TpHEM G6e3 JZONMOJNHHTENLHOH nOj-
roskd. HanGosee npou3BOJAHTENbHBIM MeXaHM3MOM JJsl 3THX pabor
ABJAIOTCA THJBOTHAHBIE HOMHHLB MPH YCJAOBHM obecneyeHHs: YHCTOTHI
pe3a (6e3 3amupa u u3ruGa kKpoMok). IIpH H3rOTOBJIEHHM 3JICMEHTOB
pekoMeHAyeTcs CcOGMOAAaTh JONYCKM Ha OCHOBHBIE pa3MepH, TpHBe-
NeHHbie B Taba, 12.

6.47. BuewHne NOBEPXHOCTH TPYOYATHIX CTEPXKHEH C  y3JIOBHIMH
coelMHEHHsIMH Ha BAaHHOH CBapKe PEKOMEHAyercsi MOABEpPraTh JBOHHON
rpyutoBke. Kouubp Tpy6 Ha amaune 30—40 MM, noisiexalune cpapke,
He TPYHTYIOTCA.

6.48. CrTpyKkTypHHE KOHCTPYKKHH, coGHpaeMble H3 OTJAeJbHBIX
CTEpPIKHEH W Yy3/J0BBIX 3JIEMEHTOB, aHaJoruuHsie cucreMam <MAPXH»
11 «KHCI0BOACK», peKOMeHAyeTCs H3rOTABJHBATL CEPHAHO Ha cheuua-

JH3HPOBAHHHIX 3aBojgax B ofbeMe

Ta6auuwa 12 copramenta YHHHUHPOBaHHBIX
9JIEMEHTOB, OFOBOPEHHOTO TEXHHYe-
Mapamerp f,lfk“nyoc}'f:::ﬂ"“’ CKHMH YCJOBHSMH Ha KOHCTPYKIUHIO.

IlpH  H3roTOBJIGHHH CTepiKHe-
BbIX 3JIeMeHTOB cOOpKy, BKJIOYalo-

JlauHa crepxKie. +2 MM

aH-
BHIX 3JIEMEHTOB Hylo conpsixkeHne YKOMIUIEKTOBaH
Huna CIIIIO- +3 MM HOrO HAaKOHEUHMKA H3 BKJAaAHIA,
HleHHOHA YacTH 6onra, NOBOAKOBOH BTYJKH W

o

ITponenznep- 2 WTHPTE, W CBAPKy peKOMEHAyercs
HOCTb CIUIIOILEH-
HEIX KOHIOB NpPOU3BOAHTL B CHELHAJbHOM KOH
Yronm pesa H 4-1° IykTope, obecneyHBaiolleM CyM-
CIJIOIHBAHUSA MapHBIA JOMYyCK 0O JJUIMHE  9Je-
T'ny6usa  Bus- 3—5 mm menta B npegenax -+0,5 mm+—0,9
THH TLIOCKEX 30H M. [Ipn 3aToM OTKJOHEHHe OT nps-
nepexoaHbIX Mm. 1ip p
yacTeil B 3aBH- MOJHHEHHOCTH OCH CTEep:KHS He
CHMOCTH OT AHa- JOJKHO mnpephimate 1,5 MM Ha
merpa Tpy6 1 M AnuHH.
3a30p  MeXny 0,1 MM B Goi
CTeHKaMHu Kﬂa,ﬂb‘m" c pr [03%] peKO-
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MeHJyeTCst CBAaDHB47b B Cpelle YIVIEKHCJOro rasa OAHOBpeMeHHo ¢ 06o-
HX KOHUOB CBApOYHHIMH TPAKTOpPaMH C aBTOMAaTHYECKO# nojauvell cpa-
pouHoit npososokH, IIpn HeGoiablumx oGbemax paBor somyckaercs
pyuHas CBapKa BLICOKOKAaYeCTBEHHHIMH 3JIEKTDOJAMH, NPOH3BOAHUMAs
TOJbKO aTTeCTOBAHHHIMM CBapllHKaMH.

CpapHBaeMble KPOMKH H MNpRJETaiollide K HAM 30HK MeTajjaa Tpy-
65 ¥ BKJAaAblla WHPHHOH He MeHee 10 MM noMXubi ObiTh OYHILEHEI
OT PACAaBUHHBI, TPS3H, Macja, BJATH U T. I

6.49. BricokonmpouHsie GOJTH B 3THX KOHCTPYKUHSIX H3roTaBJIMBa-
I0TC H3 KaiaHOpOBaHHONH CTajH ¢ NOCAeAyOIHM TepMOyNpOdYHeHHEM B
roToBOM M3ZeNHH Jasa obecneyeHuss KJaacca npoyHoctH Goartos 12.9.

BonTe pekoMeHAyeTCs HSrOTAaBJAHBATL HAa MNOTOYHO-MEXaHH3HPO-
BaHHOH JIMHHMH, BKJioualouleii pesKy 3aroToBOK H3 INPYTKa, BHICAIKY
FOJIOBKH, Hape3ky pe3nOHl, CBepJieHHe OTBEPCTHH MOA WITHPT H TeXHH-
YeCKHH KOHTPOJIb.

Ha pessfe cneumasbHBIX 60JTOB He AONYCKAlOTCH pPBAHIIHBI M Bbl-
KPaIIHBaHHA HHTOK pe3bObl, €CJAM OHH N0 IIyGHHe BHIXONAT 3a Npeas-
Jpl CpeAHerc AuaMerpa pesbOnl WJIM HX AJMHA npesbimaer 89 oOueil
AJAHHb! pe3b0bl MO BHHTOBOH JHHHH, 2 B ORHOM BHTKE — lf3 RJAHHBL

Tepmuyeckast oGpaGorka GoJTOB [OJKHA MNPOM3BOLKUTHLCA B 3JeK-
TPHYECKHX meYax ¢ YYeTOM OCOGEeHHOCTeH H KauecTBa I[IPHMEHAEMBIX
mapok crajeit. HcnpapiieHHe HeKauecTBEHHOA TepMHUYyeckodl oGpaGoOTKU
nonyckaercs He Gosee oiHoro pasa. OTK/OHeHHE OT NPAMOJHHEAHOCTH
CTEPXKHs cnellHajbHEIX GOJATOB momyckaercss He Gosee 0,6 mM.

6.50. Cneuuanbhble BTYJKH DPEKOMEHAYETCs H3rOTaBJIHBATL METO-
JlaMH TOYHOTO JIHThfi. B 3TOM cjlyyae B Hexe mNpPOMSBOAKTCS TOJMLKO
¢dpeseposanMe OMOPHBHIX MOBEpXHOcTell moxn paGoumir pasmep. [lpu
HM3rOTOBJIEHMM BTYJIOK OTJIHBKOH Ha HX NOBEPXHOCTH He JONycKaercs
GoJiee IBYX pPakoBHH pa3MepOM H TrayGuHoi Gojee 3 MM Ha HeoGpaba-
THIBAEMBIX NMOBEPXHOCTAX H Oojee 1,5 MM — Ha o6paGaThHBaeMuXx. Cne-
UHaJbHbBIE BTYJKH MOTYT TaKXKe H3roTaBJMBATBCH M3  IIECTHrPAHHOM
TPYOE MM M3 COJIOWIHOrO MIECTHrPaHHHKA nyTeM o0paGoTKU — WIeCTH-
rpaHHoro npoduAs Ha TOKAPDHHX H ¢pesepHbx crakax. ONHAKO Ta-
KOH MeToX MOxeT GHITb PEKOMEHIOBAH TOJBKO NpPU H3rOTOBJIEHHH He-
THUOBLIX 3JIEMEHTOB.

6 51. lluinHApHYecKHe BKMAALIIM PEKOMEHAYETCS  H3TOTaBAHBATH
ropsived NoKoBKOH ¢ mocaeayiomell o6paGoTkoli Ha cBepiuJLHOM, dpe-
3epHOM H TOKapHOM cramwkaxX. IIpH 3TOM peKkoMmeHAyeTcs KOHTPOJHPO-
BaTh TOYHOCTb AHaMerpa oTsepcTHa (ksaacc AT) M AnMaMeTpa nocaaod-
Hoit dacky Ha Tpyby (B7); napananesanbHOCTH ONMOPHLIX NOBEpXHOCTENl
BRJAAIBIIA CO CTOPOHH! T'OJIOBKH 60JITa K CneluanbHOR BTYyAKH (B mpe-
Jlenax LONMyCKa Ha TOJIUIHHY BKJafbima no kjaaccy TouHocTu — CB).

6.52. 3aroToBKy y3JIOBOro 3/JE€MEHTa pPEKOMEHAYETCst M3rOTaB/HBATlH
ropsivell WTAMNOBKOH C NJIIOCOBHIMHM JOMyCKaMH He 6oJee 2 MM. 3a-
roTopKka ofpabaTbiBaercd Ha ¢(pe3epHOM CTaHKE C MHHUMAJBHBIM OT-
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XONOM MaTepHaJa, H Ha LIECTHMMIHHASNABHOM aBTOMATe, Ha KOTOPOM
OpOH3BOAHTCS CBepJieHHe OTBePCTHH M Hape3ka pe3bObl. B Kayecrse
HCXOAHOrO 1IpOKaTa JJIsi ropsayed IITAMAOBKH PEKOMEHAyeTcsl npuMe-
HATb Kpyrayio craab guaMmerpom 70 u 100 mm.

6.53. Bce rortopble H3feiust PEKOMEHAYETCS NOABEPrath MNpHUEMO-
CRATOYHBIM MCHLITAHHAM, NPH KOTOPHIX MpOBepAeTcss KayecTBO MaTe-
praJjoB, cBapKH, KauyecTBO pe3bObl, MPOYHOCTh, TBEPAOCTH, T'eOMETpH-
YeCKHe Da3Mepbl, KayeCTBO MOBEPXHOCTH, BHEMIHMH BHJ, KOMJIEKTHOCTb
H 1. A. CocTaB M 00beM HCOBLITAHHA M AONYCKH ONpEAeJsIOTCH TEeXHU-
YeCKHMH YCJIOBHAMH Ha KOHCTpykumio (3, 4].

B koHcTpykumsax TtHna <«MApxH» u «KucnoBomck» HauGonee
OTBETCTBEHHbIMH SIBJSIOTCA CBapHble WIBBl BKJaAbilla ¢ TPyGOH, BHICO-
Konpounwtii 60aT H y3JoBbe 3jieMeHTH. K HX KOHTPOJIO peKOMeHAyerT-
€ DpeAbsBAATb INOBLIUEHHLIe TPeGOBaHHA,

CreunaybHble GOJTHL M Y3/0Bble 3JEMEHTH PEKOMEHAYeTCs HCIIbl-
ThiBATh Ha PaspyllalOyl0 DPACTATHBAIOILYI0 HArpysky, pasHyi 1,35
pacueTHOH HecyweH cnocoGHocTH GOJITOB H HAa YHAapPHYIO BSI3KOCTb,
CTEep)KHH — HA DACTAMXEHHe pacyeTHOH HArpysKo#.

Ilpu HeynOB/IeTBOPHTENBHLIX Pe3yJbTATaX HCIBLITAHHS HAa NMPOYHOCTH
x0Tl OBl ORHOTQ CTEP}KHA, GOATa HJIH Y3JOBOTO 3JIeMEHTa, OTOGPAHHBIX
GpH BHIOODOYHOM KOHTpOJIe, PeKOMeHAyeTcs MPOH3BOAHTb MOBTOPHYO
TIPHEMKY Y/JBOEGHHOTO KOJIAYECTBa OGpasloB, B3ATHIX H3 TOil e mapTHH.

PesysnbTaTH MCRBITAHHE CYHTAIOTCS  YJOBJETBOPHTEJNLHBIMH, eCJH
NpH NOBTOPHBIX HCNHTAHHAX HE OKaXETCd HH OJHOrO CTepXKHs, 6oJTa
HJIH Y3JI0BOrO 3JIeMEHTa, He BBIAEPIKABIUErO HCMLITAHHA Ha NPOYHOCTB.

6.54. CepuilHO BbInycKaeMble CTepXKHEBLIE H Y3JIOBHE 3JeMEHTHI
koHeTpykuun «MAPXH» u «KuciaoBoick» Ha 3aBoje nojBepraiorcs
aHTHKOPPO3HOHHON 3awure. CTEPXKHH TPYHTYIOTCS raH@TaldHeBHIMH
UK (eHoNdOopMaNbAETHAHBIMH IPYHTaMH H OKPAlIHBAIOTCA AEKOPaTHB-
HBIMH 3MaJSMH, GOJTH, CNELBTYJKH H Yy3JIOBHE 3J€MEHTHl — OIHHKOBHI-
BatoTcA. Jlonyckaercsi ys/OBhle 3JeMeHTHl W CHEUBTYJKH  3alUILaTh
TPYHTaMH MW 3MaJAMH aHaJIOTHYHO CTepXXHSIM.

6.55. CTpykTypHBEle KOHCTpYKuuH THna «MApxHU» u «Kuciaosopck»
NOCTaBJAIOTCH KOMINIEKTHO. B KOMIJIEKT BXOAAT CTep:KHEBble I y3J0-
Bbleé 3JEMEHTH M APYrHe MeTaJJIOKOHCTPYKLHH, oNpejelseMble corJalie-
HHEM MeX]ly 32Ka3YHKOM H 3aBOJOM-H3FOTOBHTENEM HJH KaTajorom
[5]. KoHCTpykuuH cOMpOBOMIAIOTCH NacHOPTOM, COCTaBJEHHBIM 10
I'OCT 2.601—68*.

6.56. XosoaHOrHYyTBHII npoduab A4 HITOTOBJEHHS  CTEpPXKHEBHIX
3JIEMEHTOB CTPYKTYPHBIX KOHCTPYKIHH HesecooO6pas3Ho moJyyaTs ¢ Me-
TaJUIypruyecKux 3aBOJOB, I'ie OH NPOKATbIBAaeTCA H3 NOJOCHI, Ha 3a-
BOJle JKe MEeTaJ/VIOKOHCTPYKIHH OH HOABEpraeTcs JHiHb pesKe U obpa-
60TKe KOHUOB HapE3aHHHIX 3JeMeHTOB. B cBsiam ¢ 3THM npu paspabor-
K€ CTPYKTYPHLIX KOHCTPYKUHA ¢ 3/eMEHTAMH H3 XOJCOAHOTHYTHIX I1po-
Gujed peKoMeHAyeTCH NPHHMMATbh CEUEHHS H3 COPTAMEHTOB mnpoduuefi,
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BHINYCKaEMBIX MeTaJUlyprHyecKHMH 3aBofaMu. [lpu aToM, yunThIBas Be-
JUYHHY MOHTaXKHOH NapTHH NpPOKaTa, pPEKOMEHAYeTCsi CTPeMHTbCA K
NPHMEHEHHIO MHHHMAJIbHOTO KOJIMYECTBA THNOB nNpoduJeil.

[Ipr HeGosbiinx 06bEKTaX H3rOTOBJEH(ST THYTHX npoguieil 3Ko-
HOMHYECKH 1leJiecoo6pa3HO0 OpraHu3oBaTh NPOM3BOJACTBO HX Ha Npecco-
BOM 00OpYyJOBaHHH 3aBOJIa METAaJJIOKOHCTPYKUIL

B stom CJly4yae HMEETCA BO3MO2KHOCTL NPHMEHSITh Goaee LUHPOKYO
HOMEHKJaTypy mnpodHie,, NpoeKTHPOBaTh GoJee panHOHAJbHLIE cede
HHfA, YTO TNO3BOJISIET JIyyllle HCMOJb30BATh MAaTepHas U pa3pabaTbiBaTh
GoJiee 3IKOHOMHYHbIE KOHCTPYKIHH.

6.57. KoHupbl CcTepXKHeBbHIX 3/IeMEHTOB H3 XOJIOJHOTHYTHIX nNpodu-
Jieh 00pabaTbiBalOTCs B 3aBHCHMOCTH OT NPHHATHIX Y3JIOBLIX COEAHHE-
uuit. Ilpy pemtenun ysjioB Ha 6ase cepuiiHO BHIIYCKaeMblX y3JIOBBIX
sneMeHToB THna «MApxU» uau «KHCI0BOACK» M COeJlHHEHHs 3Je-
MEHTOB € KpYIJIbIMH BKJaJblIAMH KOHILBl THYTOrO Npo¢HJsi peKoMeid-
AyeTcs CIJIOLIUBATb H (POPMHUPOBATL NO OKPYXHOCTH. DTO MNO3BOJISIET
NIpH COE€JHHEHHH C KDPYrJbLIMH BKJIaABIUAMH NPHMEHATb CBapKy aBTOMAa-
TAMH,

Ilpyn KOHCTPyKUHH Y3/10BOK MAeTajJH B BHAE HPOCTPAHCTBEHHOrO
3JleMeHTa, COOHpPaeMOro H3 INTAMIOBAHHBIX (GHIYPHBIX (AaCOHOK HJH
CBAapPEHHOrO H3 IIOCKHX JHCTOBLIX (pacoHok (cM. puc. 1.2), oGpaGot-
Ky KOHIOB CTEpXKHEBBIX 3JIEMEHTOB peKOMeHIyeTcsi OrpaHH4HBaTL 006-
pasoBaHHeM OTBEPCTHH noj GOJTHL

Pe3ky rHYTBIX 3JeMeHTOB M o6pa3ondaHHe OTBepCTHH, a TaKke
Pe3Ky H IUTaMNOBKY ({acOHOK DeKOMeHAYeTCs JLesaTb Ha BLICOKOIPOH3-
BOJHTENBHOM TNpeccOBOM o6opyloBanuu. [Ipu HeGoaplunx obGbemax
NIPOH3BOACTBA KOHCTPYKUHMH CBEPJHTh OTBEPCTHS MOXHO MO RJAOCKOMY
HJAH HPOCTPAHCTBEHHOMY KOHAYKTOPY.

6.58. B cTpyKTypHbIX KOHCTPYKUHSIX M3 TPy6 C WIAPOBHIMH CBap-
HbIMH y3/aMH OTIIPABOYHLIMH 3JIEMEHTaMH SBJAKTCH TPybuaThle CTEpHK-
HH M y3JI0Bbie JeTajH B BHJE FHOJHX 1apOB.

CrepikHeBLle 3JIEMEHTHl H3TOTaBJMBAIOTCS 32 OAHY ONepauHio: pes-
Ka Tpy6 NEepNEeHAHKYJSPHO mNpojoJbHO#l ocH. IlpH 1IapoBHIX  y3J0BbLIX
AeTaJsix He TpeGyeTcsi CHsiTHA ¢acku. BMecTe ¢ TeM AJA CTePIKHEBBIX
5JIeMEHTOB 3TOH KOHCTPYKIHH pEKOMEHAYeTCs JONycKH Ha JJHHY H
NMepneHAHKYIPHOCTS INIOCKOCTH pe3a K NpoJAOJbHOH OCH NPHHHMAaTb
GoJiee KecTKHe, yeM JJis1 3JEMEHTOB NpPH y3JiaXx Ha BaHHOM CBapKe HWJH
Ha Goarax. HsroToB/enHe IApOBHIX Y3JOBHIX Jerajell pPeKOMEHAYyeTcs
BLINOJIHATD TopsAued INTAMMNOBKOH nojaychep ¢ mnocraenyioueit obpeskoit
KPOMOK H CBAapKO# noviyeep B HIlap Ha MOJKJAAZAHOM KOjblie.

6.59. B HeKOTOpHIX KOHCTPYKTHBHHIX peEIUE€HHAX, TAe CTepiKHEBble
3JIEMEHTH NPOMYCKalOTCs CKBO3b IUap, B CTEHKax Luapa npopesalorcs
OTBEPCTHSA, OCH KOTOPBHIX HAa MPOTHBOMOJIOXHLIX CTEHKaX AOJUKHBI OBITL
coBMellieHs! ¢ GoJbILOH TOYHOCTHIO. B aTOoM cilyuae pesky peKoMeHAay-
€TCAl BHINOJHATh 3/MEKTPO3IPO3HOHHLIMH CIOCOGaMH.
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6.60. TTpn pa3paGoTKe CTPYKTYPHHIX KOHCTPYKUMH peKOMeHpyeTcs
YUHTHIBaTb, 4TO TPYAOEMKOCTb H3TOTOBJEHHS] KOHCTPYKUHH C LIapoBHI-
MH y3/J1aMH HEeCKOJIbKO MEHbllle, Y€M ¢ TOYEHBIMH Y3JIOBbLIMH 3JeMEeHTa-
MH (cHcTema «MApxH»), ofHako 3HAuHTENbHO MOBHLIAETCA TPYAOEM-
KOCTb COOPKH M CBAPKH KOHCTPYKUHHM Ha MOHTaXe,

HU3IrOTOBJIEHHE CTPYKTYPHbBIX KOHCTPYKUUMN
C JJITMHHOPA3SMEPHBIMH 2JIEMEHTAMH

6.61. CTpyKTypHHe KOHCTPYKIHH C AJHHHOPa3MepPHbLIMH NOSICHBIMH
3/IEMEHTAMH DPeKOMEHAyeTCsd WIEHHTb Ha MOHTAaKHble 3JeMEeHTHl, Npo-
XOAsllHe Ha 3aBOAE TOJNbKO ONEpallld MeXaHHYeCcKoH o0paGOTKH, H
3JIEMEHTHl, NMPOXOJAAILHE NOJHbIH TEXHOJOTHYECKUil mpollecc H3rOoTOBJe-
HHA METaNJHYeCKHX KOHCTPYKUHH, T. e. oOpaborky, cOOpPKYy H CBapky.

IlpuMepoM KOHCTPYKIHA 3TOH TPynnbol sIBJASIIOTCS CTPYKTYpH H3
npokatHeix npoguaeii cucrembl «[IJHMHMCK» ¢ MOHTaXHBIMH coefude-
HHIMH Ha 6oJTax HOpMaJbHOH TouHOCcTH (cM. pHc. 2.12). Bosee 65%
MAcchl 3JIEMEHTOB CTPYKTYpPHl H3rOTaBJHBAIOTCA NPH BHINOJHEHHH JBYX
onepauMmii: peska NpokKara Ha 3JEMEHTHl ONpejesieHHOH AJHHH H o6pa-
soBanue oTBepcTHifi, OcTajbHble 3JeMeHTH B BHAE JAJHHHODAa3MepHHIX
CTepXHefl ¢ NpHBapeHHBLIMH JIHCTOBHIMH ()acOHKaMM NPOXOAAT ONepauHy
c6OpPKH B KOHJYKTOpPax H CBapKH.

Hcxnouenne omepaumii no cGopke H cBapke IJis psfa 3J€MEHTOB
HO3BOJSIET 3HAYHTEJbHO COKPATHTb TPVAO3aTpaThl Ha H3TOTOBJIEHHE
KOHCTPYKUHH W OpPraHH30BATh HM3TrOTOBJEHHE Aerajedl Ha NMOTOYHHIX JII-
HHAX C MexXaHusalliell M aBTOMaTH3allhell NpOILECCOB.

6.62., CrpykTypHble KOHCTPYKUHH € IJHHHOPa3MeDHbBIMH MNORCaMH
pEeKOMeHAyeTCcss NPOH3BOJAHTh Ha CIellHAJM3HPOBAaHHHIX 3aBoJax MeTaJ-
JIOKOHCTPYKUHI ¢ TpHMEHeHHeM NPOTPEeCCHBHOIO  KPYNHOCEPHHHOTrV
MPOH3BOACTBA HA INOTOYHEIX JIMHHSX, MEXaHH3HPOBAHHEIX CHoco6oB
06paboTKH leTasieli, cOOPKH H CBAapKH KOHCTPyKIHil, oGecneyHBalOLLHX
BBICOKYI0 MNPOH3BOJHTENbHOCTL H TpebyeMoe KaueCTBO NPOAYKUHH.

Jans KpynHocepHHHOrOo H3rOTOBJIEHHSI HAa TaKHX 3aBojax paspabo-
TAHBl THOOBLHE CTPYKTYPHbie KOHCTpyKunM cucreMbl <«LUHHHCK» us
NpoKaTHLIX npoduel.

Ilpn HeGoublIHX OGbeMax NMPOH3BOJACTBA KOHCTPYKIMM MOTYT H3ro-
TABAMBATLCA HA OOLIUHHIX 3aBOJAX METaJJNOKOHCTPYKUuft cpeanefr u
MaJIofl MOILHOCTH,

YuadHIupoBaHHEe 3JeMeHTH CTPYKTYpHOA KOHCTPYKUHH Ha cne-
UHAJIH3HPOBAHHLIX 3aBOJaX peKOMeHAyeTCs H3rOTaBJHBAThb «Ha CKJIal»
¢ mocseiyoileli KOMIJIEKTalMeR M OTNPaBKOA MoTpeGHTENAM.

6.63. Ilpu u3roToBJIeHMH CTPYKTYPHHIX KOHCTPYKUHHA H3 NPOKATHBIX
npoduielt ¢ AJHHHOPA3MEPHHIMH 3JIEMEHTaMH DEKOMEHAyeTCs BLIACHATD
LBe TEXHOJOrHYeCKHe JIMHHH: H3rOTOBJICHME JJIHHHOPa3MepHHX BEPXHHX
UOSCOB ¢ NPHBApeHHHIMH (PACOHKAMH H H3rOTOBJIEHHE JIHHHOPA3MEPHHIX
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HHXKHHX MOSICOB, PAcKOCOB H PAaclopoK, NOABEPraloiiHXCs TOJAbKO oOrne-
palnaM MexaHuyeckod o06pabOTKH.

Ha nepsoil JMHHH TEXHOJOTHSi M3rOTOBJEHHS GJAM3KA K TEeXHOJO-
THH HM3rOTOBJIEHHS CRAPHBIX METaJIOKOHCTPYKLHH H CTPYKTYpPHHIX KOH-
CTPYKUHH pasMepoM Ha sAuedky. OTaHuMe OT MepBbix 3aKJMIOYaeTCs B
MeHbIIMX rabapUTax OTNPABOYHLIX 3/EMEHTOB, B JAOMNYyCKAX Ha rEOMeT-
pHYecKHe pa3Mepel M B TPEOGOBAHHH H3TOTOBJEHHS 3JICMEHTOB TOJAbKO
B KOHAYKTOpaX, OT BTOPHIX — B OOJbIUHX ra6apurax, XOHIyKTOPHOMH
OCHACTKE M MeHee MKEeCTKHX TPeGOBaHHAX MmO JOomycKaw,

6.64. [Ipu u3roToBJIeHHHM BEPXHMX MOSICOB pe3Ky /ABYTaspoB, o6a
KOHLA KOTOPLIX BCTHLIK NPHCOCAHHAIOTCH K ADYFMM J€TasisgM, peKOMeH-
AyeTcs NPOHM3ROAMTL MeXaHHYECKHMH NHJAaMH HJIH Haubojee mpOH3BO-
MUITeJNbHEIM CHOCOGOM — IUTAMIOM MO YNOPY. YTOJNOK pPEeKOMEIIAyeTcs
pe3aTtb TOJbKO wTamnoM mo ynopy. Ilpu HeGoJbmIHX o6beMax HpPoOH3-
BOACTBA JONYyCKaeTcs KHCJIOPOAHAs pe3ka npooduieli no wuiabuoHy.

Pesky peraJsefi u3 JIACTa PeKOMEHAYeTCS BHINOJHATb IITAMIIAMH C
OJlHOBpeMEHHBIM npokojsoM oTBepctHi. [Ipn  HeGoabwux ob6beMax
MPOM3BOJCTBA JIHCTOBHE A€TaJH BHIPE3aIOTCH HA THJIBbOTHHHBIX HOXHH-
L[AX, a OTBEPCTHA DPEKOMEHAYETCSI CBEPJIMTh MO HAKJIAAHLM KOHAYKTO-
paM C BIPECCOBAaHHLIMH BTYJKAaMH.

COopKy H cBapKy HOACOB DPeKOMEHAYeTCs BBINOJAHATL B KOHAYKTO-
pax. CBapKy B3aBOACKHX COeJHHEHMH DPEKOMeHAyeTcsi NMpOoM3BOMITL [10-
JyaBTOMaTaMH B cpele yrjekucjoro rasa. JlomyckaeTcss NpH OTCYTCT-
BHH O0OpYAOBAaHHS BHINOJIHATb PYYHYIO AYFOBYIO CBapKy.

6.65. [lnMHHOpa3MepHble HHXKHHE INIOACA M DACKOCH pPeKOMEHAYeT-
CAl M3rOTaBJIMBAThb Ha CHENHAJH3HPOBAHHOM YyuacTKe, OGODPYAOBAHHOM
CliapeHHbBIMH TNpPeccaMH HMJIH CBEPJHJIbHBIMH CTAHKaMH JUIS OXHOBPEMEH-
HOro o6pa30BaHHsA IPYNN OTBEPCTHH B O0eHX MoJKax No [JIHHe MOosica.

Ilpn cepHAiHOM HM3rOTOBJEHHH KOHCTPYKIMi omepauuH PesKH yroJika
u o6pa3oBaHHe OTBEPCTHA NPOJAABJIHBAHHEM PpeKOMeHAyeTcA o06benu-
HATb B oZHOM wramne, [Ipr HeGoJbHMX 0o6beMax NpPOMSBOACTBA 0-
nycKaeTcsi packOCH H HHXKHHME NOACAa  M3rOTap/MBaTh  Pas/fesibHLIMH
onepauusiMi: pe3ka H 06pasoBaHHE OTBEPCTHH.

6.66. B asaeMeHTax CTPYKTYPHbLIX KOHCTDYKUMH TNOKDHTHH, Npen-
HaSHAYeHHbIX [Js 3KCIJyaTauud B palioHax ¢ pacyeTHOH Temmepary-
poit mmxke MmuHyc 40°C, Bce OTBepCTHSI PeKOMeHIyeTcs CBEpJAHTb MO
KOHAYKTOPY.

6.67. KoHTpPoJab KauecTBa H3rOTOBJEHHBIX 3JEMEHTOB CTPYKTYPHBIX
KOHCTPYKIMi ocymiecTBasiercs cayx6oft OTK na Bcex atapmax H3roros-
Jenusi, KOHTPOMIO HOMXKHBI TMOJABEPraThCsl BCe AeTaJd H y3Jb Ha COOT-
BeTcTBHE TPeGOBaHMAM vepTexeHd H TeXHHYECKHX YCJOBHH.

6.68. PasMephl CcTepXHeBBIX JeTalell CTPYKTYPHBIX GJOKOB, OTNpaBs-
JsieMBIX Ha MOHTaXX 06e3 3aBOACKOM CGODKH, He JOIKHB OTJIHYAThCA
OT NPOEKTHLIX Goublue, yeM Ha 3 MM [2].

Yuuteipas, 4TO pasHHUY MexIy AHaMeTpaMn GoaTa W OTBepCTHs
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B TaKHX KOHCTPYKUHSAX DEKOMEHAYeTcs NMpHHHMATb | MM ¢ Jonyckae-
MBIM oTKjaOHeHHeM 0; 40,6 MM, OTKMOHEHHs pacCTOSHUM Mexdy rpyn-
naMd OTBEPCTHA He AOJIKHBL MpeBHIUaTL 1 MM B packocax H 2——
2,5 MM —B mosicax, a MeXJAy OTBepPCTHsMH B rpysHTax — 0,7 MM,

6.69. B cTpyKTypHBIX KOHCTPYKUHSX, M3IQTABJHBAEMHX H3 OTKPHI-
ThiX NPOQHJell C HENOCPEACTBEHHBIM COEJHHEGHHEM 3JEMEHTOR B y3/JaX
M3-32 OrpaHH4YeHHHX pasMepPOB MNOJNOK YroJKOB HeoGXO0AMMO co6aioAaTh
TOYHblE pa3Mepbl PACCTOSAHHA OT LEHTPa KPalHero OTBePCTHR AO CKoca
H 06pe30s. DT NapaMeTphHl, a TaKxKe PaCHOJNOMEHUE PUCOK Ha MOSCHLIX
¥ pacKoCHBIX YroJIKax peKOMeHAyeTcs MoABeprath HauGoJee CTPOroMy
KouTposo. JlonyckaemMoe OTKJIOHEHHE PACCTOSIHHS OT leHTpa KpafiHero
OTBEPCTHsI O Kpasi CKOCAa IO NepPHeHAUKYJAsPYy K HeMy He HOJUKHO lpe-
BhiwaTh 0; +2 mm. Ilpu 3ToM JHHHedl CcKOCa peKOMEHAyeTcsl mnepece-
KaTh PICKY Ha TOpUE HJH 32 mpelejaMy CTEPXKHS.

6.70. Ilpn cepuiiHOM M3rOTOBJEHHH CTPYKTYDHBIX KOHCTDPYKUHI
Kaxc/biii MepBeifl H B MOCHEAYIOIEM KaxAbH COTHIH 3K3eMnasp OAHO-
THIOHBIX CTPYKTYDPHHIX GJOKOB peKOMeHAyeTcsl NOABEpraTh KOHTPOJbHOI
cOopke, npH KOTOPOHi MPOH3BOAMTCSA MNPOBEPKa NPABHJILHOCTH Pa3MepoB
KOHCTPYKIHH, NMOAroHKa cOOPHMX Herajed APyr K APyry, MOHTasKHBIX
CONpPsIKEHHH OTAENbHLIX OTIPABOYHBIX 3JIEMEHTOB, a TaKXe MpOBepKa
NPaBHILHOCTH H3FOTOBJEHHBIX KOHAYKTOPOB, OTCYTCTBHSI M3MEHEHHH B
KOHIYKTOpax nocje HX 9KCHJAyaTaluH.

Heo6xoauMOCTh B KOHTPONBLHOK CGOpKe APYTHX CTPYKTYPHHIX 6J10-
KOB oOnpeieqsercs 33BOJAOM-H3TOTOBHTEJEM.

6.71. Tlepen nHavasoM cepHfiHOO NPOH3BOJACTBA CTPYKTYpHBIX G6J0-
KOB M NIPH BHECEHMH 3aBOLOM B BHINYCKaeMHBle KOHCTPYKUMH KaKHX-JIH-
60 uH3MeHeHHH, CBsI3aHHBIX C TEXHOJNOrHYeCKHMM 0GOpyLOBaHHEM  HJd
npeaycMoTpeHHblx B uyeprexxax KM Ha wuHauBuayaibHbie  06DBeKTH,
3aBOJY-M3rOTOBHTEMNIO PeKOMEHAYeTCsl NPOBOAUTHL HATYpPHBIE HCILITAHUA
FOJMIOBHOTrO {ONMBITHOrO) o6pasia CTPYKTYpHOrO GJOKa HJIH €ro »JieMeH-
TOB. BJIOKM NpOXOASIT HCNBLITAHHS 40 Da3pylleHHs ¢ onpejeneHHeMm
Hecywelt cmocoOHocTH M nedOpMATHBHOCTH KOHCTPYKIUHH.

HN3TOTOBJ/IEHHE CTPYKTYPHBIX KOHCTPYKLIUM
YKPYIMTHEHHbIMU 3JIEMEHTAMU

6.72, HaroToBieHHe YKPYMHEHHHIX 3JeMEHTOB MOXeT NPOH3BOAHUTEH-
Csl KaK Ha CHeLHaJM3HPOBAHHHIX, TAK W Ha HeCHeuHaJH3HPOBaHHLIX 3a-
BOAAX.

TexHOJOrHA M3rOTOBJIEHHS YKPYNHEHHBIX 3JeMEHTOB AHAJOrMuHa
M3TOTOBJICHHIO CBAPHBIX METAJVIHYECKHX KOHCTPYKIMH Ha 3aBojax Me-
TaJJIOKOHCTPYKLHH yHUBepcaabHoro npoduas [1; 2]. OnHako cocpe-
JAOTOYHBATb H3rOTOBJIEHHE NPOCTPAHCTBEHHBIX KOHCTPYKUHI YKPYIHEH-
HbIMH G6JIOKaMH Ha 3aBOAAX CpeAHell H GO/bLWOR MOIHOCTH HepeHTa-
GeqbHO ¥3-33 3HAYHTEIHOFO  HEJOHCHONB3OBAHHS  IPY30NOJBEMHOCTH
TPAHCIOPTHBIX CPEACT8 H YAOPOXAHHUA NePEBO3OK.
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6.73. MsroTosJjenne GecdacoHOuHBIX MIOCKHX (epMm peKoMmeniyercs
TIPOM3BOJHTE B KOHAYKTOPax-KaHTOBaTeAfX A0 NOJHOH rOTOBHOCTH Ge3
NPOMEXKYTOYHHX INIPHXBATOK.

QepMbl ¢ PACKOCAMH, NPHCOEAHHSAEMbLIMH Yepe3 (PACOHKH, PeKOMeH-
AyeTcsi WSrOTaBJHBATb NO pa3fe]bHOR TEXHOJOTHH:

a) co6HPAIOTCSt U CBaPHBAIOTCA MOsCAa CO BCEMH BCNOMOTATeJbHbI-
MH 9JjiemeHTamu ((dacoHKaMH, ONOPHLIMH GamIMakaMu H T. A.) ¢ nO-
MOLIbI0 MaJiblX KOHAYKTOPOB H JADYFHX TIPHCIOCOOJIeHHI;

6) o/eMeHTHl BHIMPABMSIIOTCH, H MecTa NPHUMBIKAHHSA DAacKOCoB 3a-
YHILAIOTCSA OT HAIJILIBOB, OPBHI3T, BHICTYMAIOWIHX CBAPHBLIX IMBOB H T. A

B) B CTrauHOHApHOM KOHAyKTOpe-KaHTOBaTele cofHpaercs scsl
¢epMa U3 YKPYNHEHHBHIX NOSICOB M DACKOCOB H CBApHBAaeTCS.

Jonyckaercs npH HECREeHAJH3HDOBAHHOM IPOH3BOACTBE 3JEMeNTb
depMbl COELHHATL NPHXBATKON C MOCHKefyiouled CBapKOi Ha cTe/aiax.

TeXHOJIOrHsT H3TOTOBJIEHHSI NOGOPHBIX JJIEMEHTOB 4H4JIOTHUHE TeX-
HOJIOTHH H3rOTOBJIEHHSI CTPYKTYp C IJHHHOpaaMepHoiMH mnosicaMi. C
ILeJIbIO NOBBIIGHHSI 33aBOACKOH NPOH3BOAWHTENBHOCTH HOGOpHLIE 3JeMeu-
THl PEKOMEHIYETCA NPOEKTHPOBATh B BHAE CTEDXKHEH, M3rorasausae-
MbIX H3 MNPOKATHBIX HJH THYTBIX IHpodH/Iefi 3a OAHYy-ABE oONepauuH
Mexahnuecko#f o6pabotku 6e3 npHMeHeHHsI CGOPKH M CBapKH.

MOHTA)X CTPYKTYPHBIX IJIUT KPYITHBIMY BJIOKAMU

6.74. MoHTa) CTPYKTYPHHIX TJIHT KPYUHBIMH OJIOKaMH PEKOMEHAy-
eTCSi KaK OCHOBHOH MeToJ NpouspojcTBa pafoT mpd BO3BEACHNH MO-
KPbITHHl OJHOITAXMHEIX OJHOMPOJNIETHHIX H MHOrONpPOJETHBIX TNpPOU3BOA-
CTBEHHHIX H TPaXAAHCKHX 3JaHH# GOJLILON NJOLLAAH,

IlpuMenenne cmocofa MOHTAXa yKPYNHEHHHIMH GJOKaMu  mpil
CTPOHTENbCTBE 3JaHHH ¢ HEQOABWOH NJOIAAbI0 CTPYKTYPHOTO ROKpLI-
THa (43 3—5 G6GNOKOB) HEOGXOAHMO OGOCHOBEIBATE TEXHUKO-SKOHOMH-
YeCKHMH pacueTaMiu.

YKpynHeHHbIMH GJOKaMH MOHTHPYIOTCS BCE CTPYKTYPHble CHCTEMBI,
pa3paGoTangsie AJsI MAccOBOrO CTPOMTEJbCTBA, B TOM YHCIE KOHCTPYK-
nuH «Kuenosoack», «MApxH», «LITHHUHUCK» u ap.

6.75. B cocras yKpynmHeHHoro G6JOKa, KPOMe METAJJIHUECKHX KOH-
CTPYKUHH IOKDPBHITHSI, PEKOMEHJYeTCS BKJIOUATh KOHCTPYKLHH KpPOBJH,
TEXHOJIOTHYeCKHe KOMMYHHKauHuH, TpyOGonpoBoabl, oGoOpyAoBaHHe W
T. X., NpOKJanbiBaeMble BHYTPH OJIOYHOrO MPOCTPAHCTBA, 8 TAKXKe NyTH
NOABECHOTO TPAHCIOPTA, KOHCTPYKUMH TIOABECHOr0 MOTOJKAa H T. 1.,
pacnosaraeMble NOJ 3JeMEHTAMH HHIKHEr0 mosica CTPYKTYPHOH IIHTHI.

6.76. [Ipu MoHTa)Ke CTPYKTYPHOTO NOKDPHITH KPYMHbIMH GJOKaMH
NOCTABKY KOHCTPYKUHH DPEKOMEHIYeTCs  OCYWIECTBAATbL  KOMILICKTaMu
H2 6J0K. B 3TOM cAyuae HX cJelyeT NPHHHMATb HeNOCPEACTREHHO Ha
y4aCTOK YKPYRHHTeNbHOH COODKH HJAH B 30HY MOHTaXa.

KoHCTpYKIHH, NOCTyNaiike paHbille CPOKA Hauyasia MOHTaxKa npH
HeNMOArOTOBJIGHHEIX NJIOMIAJKaX YKPynHHTeNbHOR cGOpKM, pexomenny-
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Pr:c. 6.4. CxemMa MOHTAXA CTPYKTYPHOrO nOKPbITHS M3 GAOKOB pasmepamu 24X12 m
¢o cOopkoft HX y MecTa noaABeMa
1l — cknax MeTaNNOKOHCTPYKUK{; 2 — CMOHTHPOBaHHBE GNOKH; 3 — MOHTHDYEMHEIH
CaoK; ¢4 — MOHTaXHble KpPalibl; 5 — y4acTOKk OJjoKka 6Ge3 npoduinpoBannoro Ha-
Cibna; 6 — cGopounble NpHcriocoGaeHus; 7 — npodunupoBaHHbIA HacTHa; § — TPa-
Bepca Ias noAbeMa 06JOKa
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Puc. 6.5. Cxema mon-
Taxma CTIPYKTYDHOrO
ONOKPHITHS U3 Guoxos
paamepom 24X12 M ¢
YKpynHeHHeM  HAX Ha
cOopoynofl AnHHH

J —cKkanaxn MeTanao-
KOHCTPYKNHHA; 2 — c6o-
pognaa aupus (I, II,
11l — cToaRKH Ga10-
KOB); 3 —KpaH anas
C6OpPKH KOHCTDYKIHI;
4 —nefenka Ioas me-
peMelleHHsT B6JAOKOB Ha
JIHHHH H B 30HY MOH-
TaXHBIX XDPaHOB; § —
OyTs Aas noxadm Gxo-
XOB B 30HY MOHTaXa;
6 — MOHTaXHBle Kpa.
HH; 7 — 6a0K, NojaH-
HbIR aas noaBeMa;
8 — renexxa aasa cbop-
KH H TPaHCIODTHPOBKH
GJ0Ka

/' ——)
) 2 -
S Hanpabrenue 6

N ~ NOHMCORT 1 S

- NG S
o 2 _Se

% - L £ < = » %L ~

S —IE I [T | e ISEPT— >l a1 5§
DN T / -3 k! 2..

§ i 3 { IE. "6 | Hanpobrenue h POCSRSS f\, S
ol i A powmeme | | ||2u000 || 24000 || 20000 | T

1500 1500

e

"

. | . o000 98000

VAVAVAVAVAY

NN/

r VAYAYY

\VAVAVAY {.WAVAVA"

L
I, P




¢ICs NMPHHMMATh Ha MPHOGBHEKTHBIA CKJAaL C mocaedyioumleil nogadeit B
30Hy cOOpKH.

[Ipu GomnbuioM of6beme CTAJBLHBIX KOHCTPYKUHM M MocTaBKe  7Je-
MEHTOB CTPYKTYpPHbIX OJIOKOB pPOCCHINBIO C MAaKCHMaJbHOH 3arpyskoii
BATOHOB MPHEMKY HX IeJeco06pasHo OpraHM30BbiBaTh Ha LEHTPaJbHOM
CKiazie-6ase, rie ¥ NPOH3BOAHTb KOMIEKTALUIO OJIOKOB H MNOArOTOBKY
aneMesTOB K cOopke., CKOMIJIEKTOBaHHblE KOHCTPYKUHH TNOJLAKTCH He-
1JOCPEeACTBEHHO Ha MeCTO YKPYIHEHHS B COOTBETCTBHH € OYEPEeAHOCTHIO
c0OpKH M MOHTaxka O6JIOKOB,

6.77. Pasrpysky H XpaHenue KOHCTPYKUHHA M0 Haualla MOHTa)a, a
T4K)Ke TPAHCMOPTHPOBAHHE HX B npe/lelaXx MOHTaXKHOH mJIOuafikH pe-
KOMeH/JyeTcs MNpPOHM3BOAHTL CNOcOGaMH, HCKJ/IOYAIOUIMMH  MOBPeXKJAeHHe
KOHCTPYKLUMH, TPYHTOBKH H OKpacKu. PackoHcepBauHio 3/JEMeHTOB pe-
KOMeH/[yeTCcsl NpPOM3BOJAMThL HENOCPEACTBEHHO Iepej, YCTaHOBKOH HX B
6nok. TlosnoxeHue >/eMeHTOB NpH mojaye [AOJKHO obecneuuBats 0e3o-
MacHOCTh M HAHMEHLIUYIO TPYJOEMKOCTh paloT, HCKIIOYaTh Heobxo-
AHMOCTL B Neperpyske, KaHTOBKe H T. IL

6.78. YkpynHuteabHass cOOpKa CTPYKTYPHbIX GJIOKOB NPOH3BOJMT-
Cs1 B 30HEe MOHTaXHOro MexaHH3Ma y MeCTa NOAbE€Ma HJIH Ha CHeLHab-
HO OTBEJEHHBIX AJsT 3TOR LeJH IJIowlaAKax, ob6opyHoBaHHEIX c6opou-
HGIMH MEXaHHM3MaMH, CTeH/aMH, KOHAYKTOpaMHM H APYFHMH NpHCHOCO6-
JICHHSIMI, TPEAYCMOTPEHHBIMH NPOEKTOM NPOH3BOACTBA PalboT.

6.79. Ilpu myowanu 3AaHA# A0 5 THIC. M2 PeKOMeHAyerca yKpyn-
HSITb B GJOKH TOJbKO MeETaJUIHYeCKHe KOHCTPYKIHH NOKPHITHS H NPOH3-
BOAHTb PabOTH MO YKPYNHEHHIO HENOCPeNCTBEHHO Y MecTa mojabeMa,
HCMOJIb3YsT JJISL 3TOrO MOHTa)XHble MEeXaHH3MBbI.

Henocpencrsenno y mecra noibeMa peKOMeHAyeTCs TaKiXKe yKpym-
HsiTh KOHCTPYKUHMH B OJIOKM pasmepoM oT 18X24 nmo 36X36 M mnpu
nowaay agaHuid a0 15—20 teic. M2 (puc, 6.4).

MoHTaX G6J0KOB, cOGHpPaeMblx y MecTa NOAbEMAa, PEKOMeHIyeTcs
NpOM3BOJHTE OLHHM HJH JAByMs MOOHJbLHBIMH KpaHaMH HeBGOJbUIOH
rpy3oNOABLEMHOCTH HJH CPABHHUTENBHO AeWIEBHIMH B 3KCIJIyaTallMH MOH-
TZ)KHBIMH MeXaHH3MaMH (MOAbeMHHKaMH, MauTaMH H T. 1.).

6.80. ITpu nuowaau 3naHuit Ao 15—20 Thic. M2 MJH Npd GOJIBIIHX
MAOIAANX, HO He(OJLIUOH HHTEHCHBHOCTH MOHTaXa M pasMepax 6jo-
ko H0 18X18 u 12X36 M palHOHAJLHO OpraHiU30BHIBATH COGOPOUHYIO
auuuio ¢ HeGompmuM (3-+-5) KONHYECTBOM CTOSHOK W YKPYOHATH 6xo-
Kil HE A0 NOJIHOW CTPOMTENbHOH rotoBHocTH (pHc. 6.5). Crenens CTpPOH-
TEeNLHOH TOTOBHOCTH ONPEACAAETCH TEXHHKO-IKOHOMUHECKUM pacyerowm,
IMoabeM G6JIOKOB NMpPOH3BOAHTCH OMAHHM KpaHOM OOJbIIOH IPy30noAbeM-
HocTH (63—100 T) MAM COEUHAALHBIMH  YCTAaHOBLIMKAMH C nojayei
6710K0B Ha HUX ABYMS MOOHJBHHIMM KPaHaMH HJH CTAllHOHaPHLIMH
MOHTAXKHBIMH  MEXaHW3MaMH.

6.81. Ilpn moHTa)ke NOKpHTHH miaowansio Gonee 1520 ThIC. M2
¥ pasmepax GJsokos 1o 1818 u 12324 M, a rakxKe mnpH NJAOWAAH
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Puc. 6.6. CxemMa MOHTaKa CTPYKTYDHOrO NOKPBLITHSA H3 NPOCTPAHCTBEHHBIX GA0XKOB
pa3MepoM Ha siyellKy CETKH KOJOHHBI €O cGOpPKo# MX 10 nojgHoR CTPOHTeJLHOM
FrOTOBHOCTH Ha KoHBeliepe

] — MecTo AJA CKAaAHPOBAHHS KOHCTPYKUMH M MaTepHasoB;, 2 — COGOPOYHBIl KOH-
peftep (I—X — cTofHKH GAOKOB); 3 — jie6ellka AAA nepeMenleHHs GJNoKa Ha KOH-
Beficpe; 4 — NOA'beMHHK /8 NOTPYIKH TrOTOBOrO GJIOKa Ha TPaHCNOPTHOC cpel-
CTBO; 5 — TPAHCNOPTHPOBKA O6/J0Ka NORA MOHTaXHBIR MexaHM3sM; 6 — Kpag JHaas
NOrpy3opasarpyaouHblXx paGor Ha CKjgajZe  METaJJOKOHCTPYKUuA, 7 — Kpau AAs
CO6OPKH MeTanaJoOKOHCTDYKUMET GAOKa Ha KouBeflepe; 8 — MOHTaMHLIH kpaH
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Puc., 6.7. Cxema mOHTaxXa O6J0KOB HOKPHITHA YCTAHOBIRMKOM, ABHIAWIMHMCRE 1O
nyTaM MOCTOBOro KpaHa
! — cMOHTHpOBaHHble GNOKH, 2 — NMYTH MOCTOBOFC Kpana; J — nyTd GamIeHHOro
KpaBa; 4 — GameH#bfl KpaH; 5 — TpakTop; 6 — coOpaHHBIA GAOK OORPHITHA; 7 —
YCTaHOBIIHK
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nokpuituii Gonee 20—25 Thic. M2 u pasmepax GaokoB Ao 1824 u
1236 M, HHTEHCHBHOCTH MOHTaxa l—2 OJOKa B CYTKH DEKOMEHAY-
eTCsi OpPraHU3OBHIBATH YKPYNHHTEJbHYI0 COOpPKY 6J0KOB JIO0 MOJHOH
CTPOHTEJBHOM TOTOBHOCTH Ha KoHBefieprofl Junun (puc. 6.6). Cocras
KoHBeliepa n oGopyroBahue ero onpeaensercs B IIIP.

Ilpn noOKpPHITHAX MeHblUeH mJOWAAH, a TaKXKe nNpH YKPYNHEeHUH
GJIOKOB He A0 NOJHON CTPOWTENbHON FOTOBHOCTH NpHMeHenne Konsefep-
HOH cOOpKH AOJKHO GbITh OOOCHOBaHO TEXHHKO-3KOHOMMYESCKHM pac
YETOM.

6.82, KonpefiepHyio JHHHIO HAa CTPOHTEIBHOH NJoLIalKe peKOMek-
JyeTcs pacnojaraTb B 3aBHCHMOCTH OT KOHCTPYKTHBHO-IJIAHHPOBOYHO-
10 peuwleHHsi o0beKTa, OYEPEJHOCTH €ro BO3BEAEHHsl, HaJIHYHA CBOGOA-
HBIX TJIOMAJeH H T. A.

Kouseitep B obmeM chayyae praoyaer B ce6s cOOpOYHYIO, pasjfia-
TOUHYIO M TPaHCHOPTHYI0 JHHHH. HX pacnmojoxeHne A0JKHO obecne-
yuBaTh yAoOHyj0 nojady ONOKa MOKPHITHA OT MecTa CcOOPKH K MOH-
Ta}KHOMY KpaHy.

CoOopouHas JIHHHS MOJKET pacmoJlaraThCsl NMapaJiieibHO MNpoJieTaM
crposiierocsl 3AaHHs, B OZHOM H3 NpOJIETOB, HAa NMPOLOJIKEHHH WJIM Na-
passieibHO pa3faTouyHOfl JHHHH. PasfiaToyHas JIHHHSL pa3Mellaercs B
TOpUE 3aJaHHsi, TPAHCOOPTHAA — B NpOJeTax.

6.83. Ilpu 3uaunTenvHoM yAajesuu cOopouHofi JAunuu OT ob6bexra
pPasjaToOuHYIO JHHHIO lienecoo6pasHo He ycTpauBarb. TpaHCIOpPTHPOB-
Ky COGpaHHBX GJOKOB B 3TOM CJy4ae pPEeKOMEHAYeTCs OCYIIeCTBJAATD
TArayoM Ha ChelHajbHbIX NPHIEnax.

[Tpt mogzaue G6JOKOB B 30HY MOHTaXa CHELHAJBHLIM YCTaHOBUIH-
KOM TPaHCNOPTHAs JIHHHSI MOXeT He ycTpaHBartbci. Ina momaun 6so-
KOB PEKOMEHJyeTcsi HCNOJb30BaTh NOAKPaHOBble 6aJKH 4 TOCTOSIHHbIE
NOAKpaHOBLIE NMYTH cTposilerocs obGbekra (puc., 6.7). Pasnarounas xe
JHHUS B 3TOM cJyuae oOsi3aTesbHa.

6.84. KoanyecTBo CTOSSHOK Ha cGOPOYHOH JIMHHH onpefledsieTcsl 0Co-
GeHHOCTSIMH KOHCTPYKLHH CTPYKTYDHOR TUIMTE, pasMepaMH YKpYIHS-
eMoro G6/I0Ka, CTeNeHbl0 CTPOHTENbHOH TOTOBHOCTH, MHTEHCHBHOCTHIO
MOHTaxa H T, A. OHO MoxeT GhITb onpejeseHo 10 popmyne [9]

m=my+ my + m, (6.1)
rae my==qy/(Ky-2) — KOJHUECTBO CTOSHOK YKPYNHHTEJbHOH cGop-
KH MEeTaJJIOKOHCTPYKUMA; mp==qr/(Kp -2) — KONHUECTBO CTOSHOK MJsA
YCTaHOBKH KOMMYHHKaUMit; mo==go/(Ko-2) — KOAUYECTBO CTOAHOK IS
NPOM3BOACTBA CTPOHTEJNBLHHX PaboOT;, ¢y, ¢x; §c— TPYLOEMKOCTs cGop-
KM MeTaJJIOKOHCTPYKUMA O6JI0Ka, CHeHHaJbHBIX MOHTaXHHX pabor H
CTPOHTENbHBIX PaboT Ha onHOM GioKe, uen.-cmen/6aox; Ky; Kr; Ke—
KOJIHUECTBO pabOuHX, 3aHATHIX  YKPYNHEHHEM MeTaJJIOKOHCTPYKuuil,
MOHTaXKOM KOMMYHHKAIM/ H CTPOMTEJbHHIMH PalOTaMH B CMeHY.

Putm KoHBefiepa — NPOAOJKHTENILHOCTL  paGOTH  CNELHAJH3HPO-
BaHHOTO 3BeHa HAa CTOsHKE — ONpejeNserca no ¢opMyae
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r=1/ip,,
rAe i{p— pacyeTHasi HHTEHCHBHOCTb KOHBefiepHOfi JHHHH, Gn0K/cMeHA;

b
= AT, *

n— obumee KoJH4YecTBO O6/M0KOB; A — NaaHHpyeMOe KOJH4YecTBO Pabo-
YHX CMeH B CYTKH; T2 — 33jaHHad INPOJOJNKHTEJbHOCTb BO3BEACHHS
TIOKPHITHS, LHel.
Texnonoruyeckass HPOJOJKHTENLHOCT BO3BEACHHA TNOKPHITHS B
IHAX paBHa
T - rim+4n—1) _ m4-n—1
T A - lpA .
6.85. YkpynHeHHe CTPYKTYPHHIX KOHCTPYKUHH B G/JOKH [POH3BO-
AHTCS B TOCJAEOBATENLHOCTH, ONPEAENEHHO! NPOEKTOM NPOH3BOACTBA
paboT HAH COGTBETCTBYIOWIHMH HHCTPYKTHBHEIMH MaTepHadaMH.

Buibop cnocoba cOopkH G6A0KOB npH  KpyNHOGJOYHOM MOHTaXe
CTPYKTYPHbIX NOKPHITHH PEKOMEHIYyeTCs MPOM3BOJAMTb H3 YCJAOBHSI MH-
HHMYMa NpPHBEJGHHLIX 3aTPaT CTPOHTENbLHO-MOHTAXHBLIX OpranHsauui
Ha 1 ™2 roroBoro nokpuiTHa. [Ipn 3TOM [MOMKHBI MaKCHMaabHO Y4H-
THIBATBCH OPraHH3aLIOHHO-TEXHOJOIHYECKHE  OCOGEHHOCTH  KPYIIHO-
6J04HOrO MOHTaXXa H (paKTHYECKas OCHAIEHHOCTh CTPOHTEJbHO-MOH-
TaXXHOR OpraHH3auuH.

6.86. ITpupejennbie 3aTpaTsl Ha c6OPKY W MOHTa)K GJIOKOB CHIfia-
I0TCS C yBeJHYeHHEM INIOUAafiH MOKPbITHS HE3aBHCHMO OT OPraHH3alUuH
cGOpKH H elie GOJiblile CHHXKAIOTCH NPH BHGOPE ONTHMAJbHLIX METOJLO0B
cOopkH. Db¢PeKT B 3HAYUTEAbHOH CTENEHH 3aBUCHT OT KOHCTPYKTHBHO-
rO pellleHHsl, HHTEHCHBHOCTH cOOPKH M MOHTaXa OJIOKOB, KOMIJIEKTa
KpaHoBOro oG6GOpYAOBaHHs, KOJHYECTBA CTOSHOK Ha COOPOYHBIX JIMHII-
X, KOJHYECTBA pPabOYMX Ha HHX M T. A

[Ipn BO3BeAeHMH, HampHMep, NOKPBLITHH H3 CTPYKTYPHBIX  KOHCT-
PYKHUHA C KOPOTKOPAa3MeDHHIMH CTepIKHAMH (CHCTEMBl, aHANOTHYHbiE
«MApxH») uaM ¢ DPOCTPAHCTBEHHHIMH 3JEMEHTAMH B BilLe NHPAMHS
c6opry GJsokos pa3amepoM oT I2X18 no 18X24 M xo noasoir crpou-
TEeJLHOH TFOTOBHOCTH PEKOMEHAyeTCs NpHMEeHATh NpH INJOWAAH 3[LaHHH
Gonee 25—30 THC. M?, a H3 CTPYKTYDHBIX KOHCTPYKUHH € AJIHHHOpA3-
MepHHIMH cTepxHsiMH  (cTpyKTypsl, aHajormunsle «LITHHHMCK») pas
3gauud miaomaapio Gosee 15 Thic. M? MpH OMMHAKOBOH HHTEHCHBHOCTH
c6opkn M MOHTaXa He MeHee |,5—2 6J0Ka B CyTKH.

6.87. D¢dexTHBHOCTE NpHMEHeHHA KoHBeHepHON  COODKH pe3KO
CHHMXKAeTCsl W3-3a pas/iMYHbLIX NepepHlBoB B paboTe KoHpeiiepa, B uyacT-
HOCTH H3-33 HECBOEBPEMEHHOH HJH HEKOMIJIEKTHOH TMOCTABKH KOICT-
pykuuit, Bo u3sGexcaHve 3TOr0 peKOMeHAyeTCf CO3AaBaTb Ha CKJaie
NPOH3BOACTBEHHLIA 3amac  2/JeMEHTOB KOHCTPYKUHMH, o0beM KOTOPOre
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onpepesseTcsi HHTEHCHBHOCTbIO paGOTHl KOHBefiepa H COCTAaBJSET  OT
35 no 509% ofmwero oGbeMa KOHCTPYKLHIL.

6.88. Ilpu mo6om cnocobe cGopxkH pekOMeHAyercsi oco6oe BHHMA-
HHe yAeJsaTbh cOOMIOAEGHHIO  reOMETPHYECKHX pa3MepoB 6JIOKa H ero
3/1EMEHTOB HAa MNPOMEXYTOYHHIX 3Tanax cOOPKH: OTMETKH ONOp nepea
packaaAxkod HHXHEro W BepXHero MNOSCOB, NPOAOJbHBIE, NOMepeuHble M
JAHaroHa/bHbIE pasMepHl B FOPH3OHTAJIBHOH IJIOCKOCTH, YKJOH MNOSCOB,
Pa3HOCTE OTMETOK ONOP MeXAy COGOH M C KOHRKOM M T. A,

fIpn cOopke peKOMEHAyeTCst He HONycKaTh OTKJOHEHMs Da3MepoB
foJbile yKasaHHelXx B HHCTpyKuusx u TY [2, 6, 7, 9, 11).

6.89. YxpynHuTeapHyl cGOpKy OJIOKOB UpH BHYTPeHHeM pacnoJo-
eHHH KoJoHH (cucreMbl «MApxH» u «KHCHOBOACK») peKoMeHayeTcs
NPOM3BOJAUTL y MecTa NOAbEMa B ABYX BaPHZHTaX NOCJAEAOBATENb-
HOCTH.

Ilpu repBoM — cO60pPKy HayHHaIOT OT  JHOOOJ, yCTaHOBJIEHHOH B
IpOeKTHOe NOoJIoKeHHe KOJOoHHb CoOHpaloT nepeylo HHPaMHAY H ycTa-
H4BJNBAIT [OPH3OHTAJLHO HA HHBEHTAPHBIX NOAKAaAKaX HJAH BHHTO-
BBIX, peryJupyeMbix MO BBICOTe, OMOPax C 3aKpeljieHMeM B BEPTHKAJb-
HBHIX pPe3b6OBEIX OTBEPCTHAX Y3JIOBHIX 3JIEMEHTOB OCHOBaHMS MNHPaMH-
net. [IpucoeAHHAIOT K CcOOpPaHHOH MOHMpPaMHAe 3JeMeHThl OCHOBaHHSI H
HaKJOUHLIX pebep cleAylollelt NHPaMHAL M COEJAMHRIOT BePMIMHBI NH-
PaMHJ CTepAHEBHIM 3JeMEHTOM BepxHero nosica. IlpH 5TOM  KOJOHHY
peKoMeHAyeTCs pa3MeCTHTb B UEHTPE TPeyroJbHHK2, OOpPa30BaHHOrO
CTEPMHEBLIMH 3JIEMEHTAMH HMKHHX TOSCOB H HaKJOHHHIX pebep mep-
BOH nmUPaMHAE U OPOEKUHEH CTep:KHeBOTO 3JeMeHTa, 00beAHHAIOULEro
BepIIHHB NHpaMu Ha OCHOBaHHe.

ITocnenylomyio cOGOpKYy KOHCTPYKUHH TNPOH3BONAT B HanpasJeHHH
Gaukaiilnefft KoJOHHb, HalaioRas 3a TeM, YTOOH OCH HHXHHX 3JIeMEH-
TOB GBLIA mapajfielbHHl OCH KOJOHH. TIpH JIOCTHXKEHHH BTOPO# KOJIOH-
Hbl TPOM3BOAST KOPPEKTHPOBKY COOPaHHBON NPOCTPAaHCTBEHHOH (epMul
OTHOCHTEJBHO KOJOHH H B jajbHelimieM BeayT cOOpKY B HampasJeHHH
TpeThell KOJIOHHEL, oOecneuHBas paBHOMEPHLIl 3a30p MexKly CTepXHe-
BBIMH 5JIeMEHTAMH M KOJIOHHAMH.

Hasnuelimyio c6opKy KOHCTPYKHHMH NOKPHITHZ  MOXHO HPOH3BO-
AMTb B J0o60M HampaBjieHHH OT [BYX B3aHMHO NepneHAUKYAAPHbIX
NpOCTPAHCTBEHHBIX (epM.

Ilpu BTOopoM cmocoGe cOGHPalOT ULEHTPaJbHYIO YacTk OJOKa paa-
Mepom 9X9 M Ha BOCbMH ONOpPaX, BHIBEPEHHHIX 110 BBICOTE€ M OTHOCH-
rCJAbHO Oceil KOJOHH. 3aTeM YKDPYNHsAETCS ONMHCAaHHGBIM Bhe CRocoGoM
610 no 21X21 M ¢ mepecraHoBKofl BHyTpeHHuX omop. Ilocsie 3Toro
6n0K HOYyKpynHsloT A0 GJaoka pa3smepom 30X30 M u T. A

6.90. IIpu cGopKe KOHCTPYKHHH MOKPHTHSt Y3J0Bble 3JIEMEeHThH
HUXHErO nosica peKOMeHAYeTcsl YCT2aHaBJHBATh B OJHOH TOPHU3OHTaJb-
HOH MJIOCKOCTH Hp¥ NOMOWM JOMKDATOB HJM DPeryjiHpyeMHX MO BHCO-
Te BHHTOBBIX ONOp, KOTOPHE MO Mepe CGOpPKH 6JOKa mepecTaBASIOTCH
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B 30Hy pa6oth., KpoMe OCHOBHHIX ONOpP, peKOMeHAyercs Hod Kad(Ahlfi
ysesl HUAHEro nosica yCTaHaBJUBATb BPEMeHHbIe NPOKJAAAKH, HCKJIIOYa-
IoliHe IpPOBHCAHHE Y3JI0B.

OTtk/oHeHHe BepxXa ONOP B MeCTax OMHPAHHSl Y3JOBHIX 3JI2MEHIOR
HHXKHEro Mnosca He JOJIXKHO NpeBHluaTe +5 MM.

6.91. YcraHoBky i Kpenjenhe NpopHIHMPOBAHHONO HACTHJA peKO-
MeHAyeTCs NPOM3BOAHTL NOCJE MOJHOrO 3aKpenJIeHHst 3JEeMEeHTOB  H
BbIBEPKH TeOMeTPHYeCKHX napamerpos cefl KoucTpykuuu. Hacrun ye-
TaHaBJ/MBACTCA OTACJbHHIMH JIMCTAMH HJH IpeABapHTEJbHO YKPYMHeH-
HBIMH KapTaMH pasMepoM 6X6, 69, 6X12 wan 1212 M.

CGopKy KapT pPEeKOMEHAYeTCs  IPOH3BOAMTb HAa TOPH30HTAJbHBIX
MeTa/IMYeCKHX CTeHJaX, HMEIOWHX clenuajibHble BbIBEpPeHHble [0 pas-
MepaM KapT YIOpHL.

Ilpy KpaHax HeAOCTATOYHOMH rPYSONOABEMHOCTH AONyckaercs
nodbeM GJOKOB € YacTHYHOH YKJaAKOR HACTHJAZ NPH NPOEKTHOM 3a-
KpenJeHHH ero, HAH 6e3 YJOKEHHOro HacTHA2. YacTHyHas yKJalZKa
RACTHJIA NPOH3BOAMTCA Ha OJIOKe CHMMETPHUYHO €ro OCH.

6.92. BnOKH CTPYKTYPHBIX KoHcTpyKuuA cueremn «ITHHHMCK»
PeKOMeHAyeTCs NOAHHMATh TOJNLKO C VJI0XKEHHBM M 3aKpenyieHHHM
HactuaoM. Honyckaercst B Gaokax pa3mepom 18X12 u 24X12 M ¢
BEPXHHMHM nosicaMu u3 JAByTaspa Ne 18 u Oosee HACTHA YyKJAaAbBaTh
Ha maowanu He MeHee 12X12 M cummerpHyHo ocu GJoka. B arom cay-
yae Ha CMOHTHPOBAHHHI O/J0OK peKOMeHAyeTCs HacTHA NOAaBaTL 1ay-
KaMH Maccoli He Gonee 1 T ¢ packaajkoli KamxAofi NMAuKH Henocpeact-
BEHHO TMOCJ/e TNOAauH.

Jlucts npodHIHPOBAHHOrO HACTHWIA PEKOMEHAYEeTCS COeAHHSTH
Mex Ay co0oit KOMOHHHDOBAHHBIMM 3akjenkamMu ¢ marom 300 MM, a
K 3J/IeMEHTaM BepXHero Iosca — NPHKPEVIATb CaMOHAPEe3aloWUMH 6oJ-
TAMH B KaX<[0H BOJMHe BAOJb Ka>XJOro nosica H3 JABYTaBpOB.

6.93. B cTpyKTYpHBIX OJ0KaX O BEPXHUMH [OSICAMH K3 NPOKATHBIX
ABYTaBPOB, YCTOHUKBOCTE KOTOPHX oOeCMeYHBAETCS HACTHIIOM, Kper-
NleHHe JIMCTOB HACTHJIA K BEPXHHM M0sfcaM H MeXAay coboi sasiasercd
OTBETCTBEHHHIM MECTOM B KOHCTPYKUHH: OT KayeCTBa H HAREHHOCTH
COEZHHEHHS] Ha NPOTSAXMEHHH  BCEro NepHoJa 3SKCIJIyaTalHH 3aBHCHT
Hecymias CHOCOGHOCTE CTPYKTYDHOIO NOKDBITHS.

6.94. B KOHCTDYKLUMM KpPOBJAM H3 DaHeJell ¢ yTeluTeaeM 1o
CTaJbHOMY HACTHJY (MOHOMaHeJH) B YTelJHTele B MecTax pasMeile-
H¥S CaMOHape3alux GOJTOB pPEKOMeHAYeTCH BCTaBJATL NPOOKH, KO-
TOpble YHAJSIOTCS Nepej YCTAaHOBKOH GOJATOB H BHOBb YCTAHABJHBAIOT-
cs Ha OMTYMHOl MacCTHKe [Mocje KpensjesHs HaCTHJA.

Kpennenue HacTwia € yTeNJIHTeNeM 3JIEKTPO3aKJeNkamu IO Tpe-
GoBaHMIO NOXapHoH O6€30MacHOCTH He JAONYyCKaercs.

6.95. Jlo wayajsa MoOHTaxka OJIOKOB TNOKPHTHS  pekoMewlyercs
CMOHTHPOBATH KOJIOHHBI, CBSI3H, NOJAKPaHOBHE O§alKM Ha BCeH AJHHE
nposeTa 3AaHHA HJIM Ha ONpefencHHOM uyacT ero. K Monraxy 6aokon
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peKOMeHJlyeTcss NPHCTYyNaTb HOC/Ae BLIBePKH M 3aKpelJieHHsi OMOPHBIX
KOHCTPYKUMil Kapkaca, OTKJOHEHHe OTMETKH BepXa KOJOHH OT NpPOEKT-
HOH He NOJIKHO NpepbiaTh -+10 MM, a OTKJIOHEHHE OCH KOJIOHHH OT
BEePTHKAJAH B BepXHeM ceyeHHH — 10 wMmM.

6.96. Ilpu custHH co cOOpHBIX npHcnocoGJenuit, norpyske Ha
IPAaHCIOPT W YCTAHOBKe B NPOEKTHOE NOJOKEHHe YKpymHeHHHHA G6J10K
pekoMeHAyeTcs MOAHHMATb 3a y3Jbl, npeaycMoTpenusie B I[IT1P. Toanb-
eM G6J0Ka OCYWECTBJAETC C HOMOLIbIO CHEUHANbHLIX MNPHCIOCOGNeHUH
(1paBepc), yMEHBINAWOWMX HJH  MO3BOJIAIOLIMX HCKJIOUHTL TMepeiavy
FOPH3OHTAJbHLIX YCHJAHA OT HAKJIOHHMX CTPONOB Ha 3JeMeHTH O0J/0Ka
H HacTHJL

6.97. Ons cOOpkH ONOPHHIX KanHTeseH, BLICTYMAIOWHX M3 MJIOCKO-
CTH HHXKHEro MNOfica, KOHCTPYKUMIO YCTaHABJHBAlOT Ha 4eTHpe Bpe-
MEHHBlE OMOpH, pacnojlaraeMble BOJH3M KOHTYpa O6J0Ka MAH B ApY-
IHX MeCTax, ONpeRe/]eHHbIX pacyeToM OJIOKa HA MOHTaMHble Harpysku
UpH HOBHIX CXeMax ONHpPaHHs.

6.98. TMonbeM KOHCTPYKUHH NOKPLITH Ha paGouylo OTMETKy pe-
KOMEHAYeTCsi NPOH3BOAMTL TOJBKO MNOCJAe NPOBEPKU NPABUJIBLHOCTH BHI-
NIOJIHEHUsl BCEX COEJHHEHHH H COOTBETCTBHA COODaHHOH KOHCTPYKLUH
montaxHo#i cxeme KMJIL.

6.99. MoHTraxx OJIOKOB NOKPHTHS PpeKOMeHJAyeTcsi NPOH3BOAUTHL B
3aBHCHMOCTH OT pasMepoB OJIOKOB M IUIOWIAJAH 3acCTPOHKH ABYMs Kpa-
HaMu cpefHe#l TIpy3ONOAbEMHOCTH, OAHHM  KpaHom OoJbuwofi rpyso-
NOABEMHOCTH HJIH CHEUHAJbHEIM  YCTAaHOBIIHKOM (cM. pHC, 6.4—6.7).

OTITHMMHM3ALIHST TAPAMETPOB KOHBEMEPHON CBOPKH
H KPYITHOBJ/IOYHOI'O MOHTA)XA CTPYKTYPHbBIX
KOHCTPYKLIUH

6.100. IlosbilleHHe OpPraHH3aUHOHHO-TEXHONOIHUECKOH HAaJEXKHOCTH
M 3KOHOMHUYeCKOH 3(deKTHBHOCTH KOHBeliepHOA cGOpPKM H KpynHoGJou-
HOrO MOHTaXa CTPYKTYPHBIX KOHCTPYKLUMH MOXMHO HOCTHUb MyTeM pac-
yeTa napaMeTpoB NPOLECCOB H BHIGOPa ONTHMANBHBIX pelleHufi KoHpeit-
epa KaK B3aWMOCBSISaHHON CHCTeMEl, BKJIOYaIOWeEH# [OCTABKY KOHCTPYK-
UHA ¥ MaTepuasoB, CTPOMTENbHYIO FOTOBHOCTbL 34aHHH, COOPKY H MOH-
Ta)k 6/10KoB nokpeitus [12, 13].

6.101, Ha purm c6opKH H MOHTaXa CTPYKTYPHBIX GJOKOB ReHCTBY-
I0T Takue jectaGuansnpyiouie ¢akTophl, KaK OTCYTCTBHE B 3a[aHHOM
NpOMEXYTKE BPEMEHM KOMIIEKTOB KOHCTPYKUMH, (PPOHTa rOTOBHOCTH
aflaHUsd K MOHTAaXy GJOKOB MOKPHITHA H Ap. Pexomenayercs ucnoan3o-
BaTh De3yJbTaThl MCCJAEROBAHHA 3aKOHOMEPHOCTH NOCTABKH M KOMILJIEK-
TOBaHUS CTPYKTYPHHIX KoHcTpyKumil, nposeaerrnix B HMHCII Tocerpos
YCCP, xoTopbie MO3BOJHJH YCTaHOBHTb AJiA CTPYKTyp cucTembn IIHH-
HCK BepostHOCTHBIE pacnpefeneHusi IPOMEXYTKa BPEMEHHM MeXiy oue-
penHoi H MpeAblAyWeHd pasoBRIMH MOCTABKAMH, YHCJOM MapoK 4 THNA
KOMIIEKTa B Pa30oBOH [TOCTABKE, a TaKXKE YHC/IA SJIEMEHTOB MapokK,
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6.102, Pexomenayercsi HMCNOJbIOBATh JAaHHbIE, YCTaHABJAMBAIOLIHE
BAHSIHHA KOHCTPYKTHBHBLIX W TEXHOJIOTHYECKHX pelleHH}i Ha MpOH3BOLH-
TeJbHOCTb COGOPOYHO-MOHTAXHOTO KOHBeflepa, MNOJYYeHHble Ha OCHOBE
0606UeHHA ONKITa CTPOHTENLCTBA 46 KpyNHbIX OOBEKTOB Pa3jIHUHBIX OT-
paciieii NPOMLILIIEHHOCTH OOLWIel NJoLiajbio 5 MAH. M2, peajJH30BaHHbE B
BHJe KOPpeJslMOHHONA CBA3KM MeXAy psafoM (akTopoB, C OJHOH CTOPOHH,
H pa3sHOCTbIO MeJAY NPOEKTHOI ¥ AOCTHIHYTOH NPOH3BOJHTENBHOCTHIO ~—
¢ Apyro#, B BUAe moJiHOMa mnepBoil cremenu: AG==37,94—5737X,—
—34,2X,—97,42X3;—59,65X, — 149,89X54-165,9X5415,08X; — 51,82X3+
+-117,28X,, rae X; — maomans 3faHHA; X, — THANB HeCYMIHX KOHCTpYK-
uuit; X3 — tHnopasMep OJOKa NMOKPHiTHSA;, X, -— Macca 6GlloKa NOKDBHITHS;
X5 — Meton posBeflensi afianas; Xg— cnoco6 c60pKH GJAOKOB NOKPHITHS,
X7 — cnoco6 mouTaxa GIOKOB NOKPHITHA; X — CTeneHb CTPOHTENLHO TO-
TOBHOCTH GJOKOB; X9 — NPOEKTHa® MOILHOCTs  CGOPOYHO-MOHTAXKHOIG
KoHBefiepa [12, 13].

6.103, Ilpsn pa3spaGoTKe METOAMKH pacueTa NapaMeTpPOB TEXHOJIOTH-
YecKHX MNPONEeccoB M BLIGOPA  ONTHMAJBHBIX  pellleHHH KoHBeflepHOR
c6opKY H KPYNHOOGJOUHOrO MOHTaX@a CTPYKTYPHHX HOKPHITHfi pPeKOMeH-
AYyeTcst HCMOJb30BAaTh AJCOPHTMbI, MOAENAMpPYIOLIME NPOLECCH MOCTaBKH
H KOMIJIEKTOBAHHA KOHCTPYKIEH, npouecch! cOOPKM M MOHTa)ka OJIOKOB
uokpeiTHsi, paspaboranuste B HHHCII Toccrpos YCCP.

B pesyabrate pacyeToB ONPEAENSIOTCA  KOJHYECTBO KOMIJIEKTHBIX
6JI0KOB B JIaHHHji MOMEHT BpPEMEHH, NPOLOJIKHTEJBHOCTD HX KOMNJEK-
TOBAaHHA, PUTM COOPKH, KONHYECTBO CTOSAHOK B KaXA0il 30He KOHBe#epa,
NPOAO/KHTENLHOCT NpoueccoB c6opku GJIOKOB M NPOH3BOAHTEIbHOCTD
KOHBefiepa, PHTM MOHTaXa, MPOAONKHTENbHOCTb MOHTaXa H NPOH3BO-
HAUTENBHOCTD TPH MOHTa)e G6JOKOB, a TaKxe HeoOXONHMAs MOIIHOCTD
C60POYHO-MOHTAXKHOIO KOHBeHepa., IlosydyeHHble napamerpn HO3BOJSAIOT
YCTAHOBHTb HAYaJbHHIA 3amac KOHCTPYKUME M MaTepuajoB, eMKOCTH
cOOPOYHbIX M MOHTa)KHOrO HAKONJIeHH#, pexumMa paGoTH KOHBeiepa,
T. €. CKOMIIOHOBAThb KOHBEHEPHYIO JIHHHIO,

6.104. IIpu BHIGOpe croco6a cOOPKH GJIOKOB M CTENEHH UX CTPOH-
TeJibHOA TOTOBHOCTH B KayecTBe KDHTEPHsi cJjelyeT NPUHHMATh NpHBe-
JeHHble 3aTPAaTHl CTPOHUTENLHO-MOHTAXKHLIX OpraHu3auuit Ha 1 Mm? roro-
BOr0 MOKPHITHA, PellleHne 5Toil 3afayu peKOMeHAYeTCs BHINOJHATH pas-
paGoranunim 8 HUHCII T'ocerpoa YCCP HMHTAUHOHHO-TPaQHIECKHM Me-
TOJAOM B clejyiolleit nocaeoBaTe/lbHOCTH:

ycTaHaBJMBaeTcss HHGOPMailHsi O NJAHOBHIX 3afAHHAX 3aBOAY-H3-
TOTOBHTEJIIO N0 NOCTaBKaM KOHCTPYKIH;

ycraHaB/iMBaeTcs KHpoOpMauHs O mpefocTraBAeHHH (POHTA MOHTAXK-
HBIX paboT;

MOAENUPYIOTCH MPOLECCH I[OCTABOK W KOMMAEKTAlUs KOHCTPYKUMH;

MOREJHPYIOTCA MNpoueccH COOPKH M MOHTa)xa G/OKOB MOKDPHTHSA
TIPH NOTOYHO-CTEHAOBOM ¥ KoHBefiepHOM cnocoGax;

paccuuTHIBAIOTCH YAe/bHHE NPHBEACHHHE 3aTPaTH H CTPOATCA rpa-
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(UKH, TOUKH INepeceyeHHs KOTOPHIX ONpefensioT 06JacTb pPalHOHab-
HOTO NPHMEHEHHA LaHHOTO cnocoba.
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3KOHOMHYECKOH 3((PeKTHBHOCTH CTPYKTYPHOM KOHCTPYKUHHM HAa CTajluH
BAPHAHTHOTO NMPOCKTHPOBAHMS He MO3BOJIAET Y4YeCTb BJHMAHUSE KOHCTPYK-
THBHBIX OCOOGHHOCTEH Ha CTOMMOCTb M TPYAOEMKOCTh,  Mexuy Tem
MHOroo6pasue CTEpPXKHEeBHIX CXEM H Y3JIOBHIX COCAHHEHH{T CTPYKTYDPHBIX
KOHCTPYKUHI NPHBOAMT K TOMY, YTO onpelejeHHOe BAHSIHHE Ha TeXHHKO-
KOHOMHYECKHe TMOKA3aTejii  OKa3blBalOT KOHCTPYKTHBHOE odopMJeHne
H KOMMOHOBOYHOE pelieHue. BcsepcTBue 3TOro Ha cTafMH BapHAHTHOIO
NPOEKTHPOBAHUA DPEKOMEHZAYETCH HCNOAb30BATb METOAHKY OUEHKH 3KO-
HOMHYeCKOH 3Q(EKTHBHOCTH € YYeTOM  KOHKPETHHIX KOMIOHOBOYHBIX
CXeM H Y3JIOBBIX COEJHHEHHH,

IMOKA3ATEJIM MACCHI JJ151 BAPMAHTOB KOHCTPYKTHUBHBIX
PEHIEHHN

7.1, Ilpu BapuaHTHOM NDOEKTHPOBAHMH MacCy CTPYKTYPHOH KOH-
CTPYKUHH M DPEKOMEHAYeTCs ONpeAeNTb ¢ NOMOUILI0  CTPOHTEJNLHOFO
ko3¢ punuenta no meroguxe [1]

m =P, mg, (7.1)
cae Ym=1+4my/m; — crponTensuui ko3dduunenT maccol; m, — macca
CTEDIKHEBLIX 3JIEMEHTOB; /My — Macca BCHOMOraTeJbHLIX 3JeMeHTOB (y3-
Jibl, ONIOPHHBIE HeTanH, GONTH H T. A.).

Macca CTPYKTYPHOrO NOKPHITHS ONpPeHeisieTcsl BHIPAaXKeHHeM

m=fmg, (7.2)
rae [-— KonuyecTBO siueeKk B CTPYKTYPHOM MokpuitHu (rabua, 13); my—
Macca NoOBTOpsiOlLecs sueliku, onpefensemMas no dopmyJe

. ay Ry g n? ( Ssf + Sif ag Sar )
ﬂlf:_“'\pma"y R kpkn awnndsinq
Saf ld
+(ks ssf + ka —7&—)] (7.3)

rlle @ — pa3Mep NaHeJW NOSICHOH CETKM CTPYKTYPHI; Y — IJIOTHOCTh Me-
Tamia; ow, g — KO3(p@UIUHEHTH, 3aBHCAILIHe OT CXeMbl CTPYKTYpHI, yC-
JIOBHil onMpaHusi ¥ Xapakrepa Harpyxenus (cM, nyHkr 1.18 Hacrto-
Allix pexomempaunil); Ky, kp — KosbduuMeHTH, 3aBUCAIHE OT GopMbI
AYeKH MOACHBIX CeTOK (NpH KBaapaTHOH Auelike ky==Fkp==1, npu Tpe-
yrosipHoH kp==0,866, kp=}/§); § — pacyeTHasl Harpyska Ha NOKPLITHE;
Ssf, Sif, Sdf — KOJHUYECTBO 3JIEMEHTOB BEPXHEro, HHIKHEr0 MOSCOB H pa-
CKOCOB B siueiike;, n — YUCAO Mavesneii B OJHOH  CTOPOHe MJjaHa (cM,
tabn. 13); kn="h/a; h — BHCOT2 CTPYKTYpH; li — JJIMHA pacKoca; o —
yroJi HakJOHAa PacKocoB; fa==1 s cucreM thna B, T, DK, 3 (ta6a. 1
HACTORUIKX PEKOMeHJAUHH); na==2 ann cucrem tHna B, K; n,=3 nnsa
cucteM THna JI; ng=4 aas cucreMm tuna H; £k, ks — xospduunuentss,
YYUTHIBAIOWHE YBeJAHUEHHE MAacCCH CXKAaThiX NOACHBIX W PACKOCHHIX 3Je-
MEHTOB.
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Tabaunma 13
IMNnag cTpYKTYPHOIO MOKPHITHS
o)
- B
MNokasartenu N .
g :
I n-a I ,L_———HL”‘H n’a a ) n1-a
Uncyio 3/1eMEHTOB B BepXHef ceTke Bn4+1)3n 3n(n+1) 2nyny4+m + ny ne
Se - 2 3nyng— Y +ny
;-Iiuc.vxo 3/1eMEHTOB B HHXKHeR ceTke Bn—2)3n 3n(;l——l) 2n 0y —ny — Ny 31 1y — 2 1y — 7 ny Lo
Uucyo packocoB Sq 9 n? 3n(n4-1) 4n; ny 3n, (2ny—1)
2 2
fr)oim:e YHCJO CTEPKHEBHIX 3JIEMEH- 9n—1)3n 3nBn+1) 8ny ny 9 1y g — 1y — 11 n, )
2 2
Uncno y3/oB B BepXHeER ceTKe u 3(n2+n+1)—2 nt+1)(n+2 n+1) (n 1 n
y p e [ tat]) CESIESTNTER DR I
Yscno y3noB B HEXKHel ceTKe U, 3n? n(n+1) ny ny o e g
2 1R g
O6Iee YHCIO Y3JIOB U | 6n?4+3n-+1 l (n+41)2 |2n1 n2+nl+n2+l| 2mn, +ny +1
Uucao sueek | 6 n® n? nyny ny, (2n,—1)
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Tabannua 14

TpyGuatsie B npokaTHsle npoduan

® ) o ) m] h
oPMacel’;%l;I&gieQHoro t/’@( ‘Eﬂ‘F': E
n 0,038 0,552 0,383? 0,667 0,442
14
XoJonHOrHYThie NPOdUIAR
)

dopMa nonepedHOro

QE_.‘.‘;L

<.l
]

gl

ceyeHRd
1 0,0551 62 0,01955 0,025 6% 0,04k h < 220
hi ¢ bt ! 0,051 62/h ¢
h > 220
0,043 b%/h t




Ipu rubkocrax A=< 1000

ky=ky=1,9-10"% R p2/n; (7.4)

a npu A>100
ks =y kpqn® (1/9—1)/kpky R; (7.5)
kg=agqnky (1/9—1)/ngR, (7.6)

31ech (@ — Ko3((dHLHEHT NPOAOJBHOrO H3ru6Ga; | — KosdhHUHEHT pac-
getTHO#i AnHHB; K — pacyeTHOe CONpPOTHBJEHHE; 1} — KoaddHuueHT, 3a-
pucAlME OT GopMbl NonepeyHoro ceuenusa (Taba. 14).
7.2, 3HaueHMA CTPOMTENBHOrO Ko3bduuUHeHTa Macchl AAs CTPYKTYP
BbIYKCIsIIOTCH 110 Gopmyae
Uy Muf

"‘pm = nzsf

The Uy — KOJHYECTBO Y3JIOB B fyefiKe CTPYKTYPHOR KOHCTPYKUMH; Myf —
Macca y3JI0B B fueliKe; fM,; — Macca CTEPXHEBHX 3JeMEHTOB SYeiKH.

Crpoutenbhible KoabGUIHEHTH Ym AN HEKOTOPHX, Haubosee pac-
NPOCTPAHEHHBIX  THMNOB  CTPYKTYPHBIX  KOHCTPYKUME TpHBEAEGHH B
Ta6a. 15,

) (7.7)

Tat6aunua 15
THA y3JIOBOrO COCAHHEHHSA
no puc. 1.2, Ym
J— Ha BaHHOM cBapKe 140,6.1072 qy g n?

141,6-1673 ay, g n2

a, K -— CTPYKTYpH H3 mpo- 1,18
KaTHLIX npopuien
L — «M3IPO» — «MAP- 1+9,55-1072 (ay, ¢ n2)'/s 4
Xi» 0,095 =
+ ————— +0,13- 10 ay, ¢ n?
nY ayqg
K —Ha wWwapoBeix (acon- 1,052
Kax 1,121
6 — Ha LTaMIOBAHHHIX 1,071 40,022 Y @y ¢

tdaconkax

TPYAOEMKOCTb M3IOTOBJIEHHS CTPYKTYPHBIX KOHCTPYK-
815171

7.3. Boabwias cTeneHb NOBTOPAEMOCTH OCHOBHBIX 3JIEMEHTOB CTPYK-
TYPHBIX KOHCTPYKUHH cO3JaeT YCJHOBHA AJA H3rOTOBJEHHA HX Ha BBI-
COKOMEXaHH3HPOBAHHBIX MOTOYHBIX JHHUAX,
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[Ipouecc H3roOTOB/JEHHS CTPYKTYPHEIX KOHCTPYKUHA XapaKTepH3Yy-
eTcsi OCHOBHBHIMH NPOM3BOACTBEHHHLIMH yuacTKamu (raGa. 16).

Ta6auna 16

Y4acTOK OCHOBHOFO HPOH3BOACTBA Onepauus

TlonroroBka IlpaBka Meramna. Uuctka
O6Gpa6oTka cTepiKHeBhIX 3jeMeH- | Peska-Hamerka. Peska MexaHude-
TOB ckana, Peska rasosas. HlramnoBka.

Ilpokoa oreepcrus. CpepaeHue oT-
BepcTHil. PpesepoBka. Banbuoska H
npaeka. Kysneunaa rubka

OGpaboTka y3710BHX 3JIeMEHTOB MItamnoska. TIpoRos  oOTBEpPCTHIL.
Mexanocnecapusie paboTsl (TOKap-
Hule, ¢pesepHble, uMHGoBaJbHEIE).
Kysueunas ru6ka. Jintee

C6opka C6opka (npuxBaTka). DieKTpocBap-
ka. CyncTka cBapHMX IIBOB. 3a-
npeccoBxa

Mausiponorpy3ouHnif I'pynroBka. Oxpacka. Ilorpyska

O6uuii TeXHOJOTHUYECKHHi INpOLECC HIrOTOBJIEHHA MOXeT OHThb
npencrabjied cxeMo#f Ha puc. 7.1, rae nudpamu 0603HAUEHB BOZMOXKHBIE
TeXHOJIOTHYECKHE CXeMbI H3TOTOBJIEHHS CTPYKTYPHMX KOHCTpYyKumi. Ilo-
CNEHOBATENLHOCTE OGO3HAUEHHS TEXHOJIOTHYECKHX CXeM COOTBETCTBYET
Kadaccy CTPYKTYPHO# KOHCTPYKUHH.

Knace ¢TpyKTypHO#l KOHCTPYKUMH HAa HM3TOTOBJIEHHH YCTaHABJIKBA-
eTCsl MO XOJMYeCTBY COeJNHHeHHN B yane, TpeGylomux obecrneueHHst ero
MPOMYHOCTH NPH TNepenaje YCHJMit c OJHOrO CTePXKHS HaA APYrofi, H on-
pefensiercss no Tabn, 17, [eneHne CTPYKTYPHBHIX KOHCTPYKuuil Ha aBa
MOBTOPSAIOIHXCA 3JEMEHTa — y3eJ H CTepKeHb ~— TPeGyeT OTAENbHOro
pPacCMOTPEHUSI TPYNOEMKOCTH HX H3TOTOBJEHHS,

Tabanuma 17
. HzzomoBrenue

Kaacc ysnoso- Tun yana A

TO CoeuHEHHS no puc. 1.2 cmepgmneEu
3
3
X
I Ja, a s
11 6, 1 e X K Hszamabaernue 3
111 B, H y3nobmx §
1V ! anemenmol 3
A a
x
Q
r=]
]
Uszomobnenue gw
emnpalfovnsix mapox =
Puc. 7.1. O6Gumuiét  rexHonoravecknit a\
npouecc MSroTOBJIEHNs CTPYKTYPHBIX g
KOHCTPYKUnhi [y

b
=]
o



7.4. TpynoeMKOCTb H3TOTOBJIEHHS CTEpXKHeH 3aBHCHT OT BEAHUHHH o
KOoJIuuecTBa NapaMeTpoB, XapaKTEpPH3YIOWHX KOHCTPYKTHBHOe pelueHHe
CTPYKTYpPbI, TEXHOJOrHYeCKHe 0COGEHHOCTH ee H3roTOBJIEHHA, H onpeje-
Jasercs no ¢popmyle BHAA

+ 0,013 X5 — 1,54 Xg — 0,38 X; - 0,00054 X, (7.8)

rie X|— pacuetHoe compoTHBieHHe cTaad, KH/M% X, — pacuertnas
narpyzka, kH/m?, X; — macca asnementa, Xr; Xi — JJHHA SJAEMEHTa, M;
X5 — XxapaKTepHbIi reOMeTPHYECKHH pa3Mep CEYEHHS  JIeMEHTa, MM,
Xs— dopMa nomepeunoro ceuenus (yronox, wseinep — 0,75; tpy6a —
0,5); X7— xapakTep TexHoJoruueckoit o6paboTku (peska aGpasHBOM —
0,1); packpoit-cumomusaunue — 0,2; cGopka-ceapka — 0,4; npokon ot-
nepctiit — 0,25); Xg — AnuHA CBApPHEIX LIBOB, MM.

7.5. TpynoeMKoCTb H3rOTOBJIEHHsi Y3JIOBHIX Jerasel, TpeGylOWHUX
MexaHH4YecKoH 06paBOTKH, PeKOMEHAYeTCs ONpeAeNsaTh Mo ¢opmyne

3 —
ty =ky Vm2, (7.9)

rae ky — gO3(MUNUEHT, YIUTHIBAIOMKE CNOKHOCT GOPMBI geTanu, npu-
HHMaeMblil o Taba, 18; m, — macca y3anoBoil aeratu.

3aTpaThl TpyAa HAa HM3rOTOBJIEHHE Y3JI0B, He TPeGYIOHIMX MeXaHHYe-
cKoit 06paboTKH, ONpefeNsIOTCs N0 MeToguKe [2].

7.6, Tunusaudsa 3JE€MEHTOB CTPYKTYPHHIX KOHCTPYKUMIl HPUBOAUT K
VKPYNHEHHIO napTHH OAHOBPEMEHHO BLINYCKAaE€MBIX KOHCTPYKUHH H K €O-
KpallleHHI0 TPYA03aTpaT, Bausnue TumH3anuu Ha OOWYI0 TPYAOEMKOCThb
B 3aBHCHMOCTH OT BeJHUHHB oOpabaThiBaeMOH NAapTHH YUYHTHIBAETCH KO-
abduuuerToM cepuiinoctn [1]

Ts=ksT, (7.10)

rie ks — kosdduuueHt cepuiinoctH; T — BpeMs, 3aTpauHBaeMoe Ha oc-
HOBHBIX PACUETHEIX ONEpauusix,

CHuxas o6lyl0 TPYAOEMKOCTb 32 CYeT CEPHAHOCTH, THNH3aLHA, C
ApYroit CTOPOHH, MPHBOAHT K YTAMEJNEHHI0O KOHCTPYKTHBHHIX 3JIEMEHTOB
M B CBS3H C 3THM K YBEJNMYEHHIO TPYAOEMKOCTH H3rotosjenus. ITosromy
npu Buifope peLIeHHs Ha CTAgUN BapHAHTHOTO TPOEKTHPOBAHMS PEKO-
MEHIYeTCH HasHauaThb KOJHYECTBO THNOB { U3 YCJOBHA

AC = ACop+ A Cy=min, (7.11)

Ta6anuma 18
Kaace rae ACom — mepepacxof MarepHa-
koner- | 1 11 111 v Ja [2]; npH uM3MEHEHHH KOJHYeCTBa
pyxuun

THNOB ceueHH#t ¢ ¢ 1o Iy, ACi—

b 0| 0125/ 0 298| 0.341 SKOHOMHS TpyROsaTPaT HA H3rO-
s ’ ! ! TOBJEHHE 3a CYET THIH3ALHH.




OINTUMH3ALIMOHHDLINT PACUET PA3MEPOB SIUEMKH U
BbICOTBI CTPYKTYPHBIX IIJIUT 110 MUHUMYMY
NPUBEJEHHBIX 3ATPAT

O6inue mMonoXKenun

7.7. Paamepb! peryjsipHO#l fiYeHKH NOACHON CETKH CTPYKTYPHO MJIMTHI
H ee BHICOTA SIBJASMIOTCA OMHHMH H3 MIABHBIX NAPAMETPOB, BJAHSIOIAX Ha
9KOHOMHYHOCTb NpoeKTHoro pewenus, Hx caenyer BuiGEpaTh ¢ MOMOIUBIO
ONTHMH3IAUHOHHOrO pacyeTa.

7.8. Hcxoxuble JaHHBE AJsI TAKOTO pacyeTa ONPEAE]SIOTCH THIOM
KOHCTPYKTHBHO# CHCTEeMBl H KOHKPETHHIMH YC/JOBHSAMH IPOEKTHPOBAHHA,

KoncrpyktuBHas cucrema (tuma «IJHUHUCK», <MAPXU» u T.1.)
Xapakrepkayerca: ¢opMoli KpHCTamla  CTPYKTYpHOH NUHTH (MOJNYOK-
TasAp, TeTpaspp--OKTasAp); BHAOM mNpHMeHsieMBIX npodunefi (mpokar,
TpYObl); KOHCTpYKuHell YSJIOBHIX COeLHHEHHRt M UJieHeHHeM Ha OTIpPaBOd-
Hble MapkH; cOOCOGOM ONMPAHHA W THMOM  KPOBEJbHHIX KOHCTDYKUH
(y3noBoe, BHey3soBOe; NPOrOHBI, HACTHJ, NJHTH, MeMOpaHa),

3ajaHHble YC/IOBHS MPOEKTHPOBAHHA IOJIKHEL BKJIOYAThb: reHepalib-
Hble pasMepnl NOKPHITHA (CeKuMH, Gioxa) B mMaaHe; CXeMy OMHpaHHUs
IJIHTH (RO KOHTYDPY, B OTAENbHBIX TOYKaX);  pacYeTHYI0 Harpysky B
BHIE 3KBHBAJCHTHOH PABHOMEPHO pacupelefeHHOM; XapaKTePHCTHKH Ma-
Tepualsia H copramMeHTa npoduied AN CTEPXKHEBHX 3SJEMEHTOB CTPYK-
TYpbl; AaHHBE MO YAEJIbHOH CTOMMOCTH KDOBEJNbHBIX H CTEHOBLIX Orpax-
AeHHH; MapaMeTpsl NepPEKPHBAaEMHX IOMellleHHH, Ompeessolne 9SKC-
MJ1yaTauHOHHBIE PACKOAHL.

7.9, PesyabTaTaMH ONTHMH3AIHOHHOTO pacueTa ABJSIOTCA: PasMepsl
AYefikH MOACHOII CeTKM M BHICOTa IVIMTH (pasMepH  KPHCTa/lIa CTPYK-
Typhl), ofeciieyHpaloliie HaHJyylllee KauecTBO NPOEKTa; SKOHOMHYECKHE
MOKasaTeJld KOHCTDYKIMH, COOTBETCTBYIOIIHE ONTUMYMY; OLEHKH IO-
Teph 3aTPaT, BO3HHKAIOUIMX B peaslbHOM INpoeKkTe OPH OTKJIOHEHHH OT
ONTHMAJIbHBIX PA3MEpPOB,

AKonoMHYecKas OLEHKA KayeCcTBa NPOEKTa

7.10. KpurtepueM KauecTBa NPOEKTHOrO pelICHHA, HJIH KpHTEpHeM
ONTHMAJBHOCTH HCKOMbBIX Pa3MepoB, CJelyeT CYHTaTb NpHBEAEHHHE 3a-
TpaTH, KoTopwie B cootercteun ¢ CH 423-71 [3] cknagwiBalotest H3
€AHHOBDEMEHHEIX DPacXO[0B M TeKYHIHX H3JepXeK 32 HOPMaTHUBHHI
CPOK OKYaeMOCTH KanuTajJbHHIX BJOXKeHHA. B Hx cocTaB HE06x0AuMo
BKJIIOYATh Te 9JIEMEHTHl 3aTPaT, KOTOPhle CYI{ECTBEHHO 3aBHCAT OT H3Me-
HeHHsl CeOMeTPHYECKHX napaMeTpoB (pasMepoB KPHCTAJJAa CTPYKTYphi).

VYaenvHele mpHBefeHHBIE 3aTpaTH, py6/roX, AonycKaercs oOmnpese-
aaTe no Gopmyne

Z=T+E,C, (7.12)
rae T — sKcniyaTanHOHHbBle PacxoZHl (TeKyliHe H3Zepxku), py6/roi;
En — Koa¢puunent 3QQPEKTHBHOCTH KaNHTAJBHHX BJOKEHHH, rox~!;
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C — cTOHMOCTD HOKPHITHA «B J€Jie», CMeTHas HJ/H CMETHO-pacyeTHana
(eaMHOBpeMeHHbIe 3aTpaThl), PYy6.

7.11, CTOMMOCTb SKCIJIYaTalHH NOKPBITHH, KaK KOHCTPYKTHBHOrO
3JleMeHTa 3[aHui, onpenensercs Ha ocHoBe noaoxenuit [4], [5] u apy-
rHX MHCTPYKTHBHLIX MAaTePHaJOB ¢ y4eToM (PAKTHUECKOrOo 3ajJaHHA Ha
ApPOEKTHPOBAHHE,

PacueTHble rofoBrie 3KCMJyaTanHOHHHE DACXOAb MOTYT ObiThb BHi-
panceHH cyMMoO#R

T=Tam+Ttr+Tot+Tvem (7.13)

rae Tam——aMOPTﬂsaIJ,HOHHbIe OTYHCJEHHUSI Ha PEHOBALUIO H 4YaACTHYHOE
BOCCTAHOBJIEHHEe MepBOHAYANbHOR cTdHMOCTH; Tir — pacxojel Ha  Te-
Kyluye peMOHTHI, BKJAKOYAasd AHTHKODPO3HOHHYIO  3alIMTHYIO OKpacky;
Tot, Tyen — PAcCXOAH HA OTOMJIEHHE H BEHTHJSLHIO.

IMepsrte cnaraembte dopmynsr (7.13) MOKHO NPEACTABUTD B AOJAX
OT CMETHOH CTOHMOCTH KOHCTPYKUHMH nokpnitus C ,

T, = am“‘Ttr'=07c'l (Hren+Hkr+le) c, (7-14)
npHYeM HOPpMBL OTYHCJEHHH Ha MoJHOe BOCCT2HOBJICHHE Hran
" KamuTalbHBH PEMOHT Hhr, a TakKKe NMOKa3zaTeJiu roao-

Boro ofbeMa TeKYyLUIHX  pPeMOHTOB i+  3a4af0TcAd B 3aBHCH-
MOCTH  OT  XapaKTEpHCTHKH 3&aHua Tabmuueii 1 [4] umm no ana-
gorud ¢ HeHl. OcrasbHble charaeMble (7.13) BHYHCAsIOTCH B QYHKUHH
ob6neMa V, 3aHHMaeMOro KOHCTPYKUHSAMM NOKPHITHSA

Ty=Tot + Tven="0,1 (Pot + Pyen) V, (7.15)
B¢ Poi, Pyen — yAenbHElEe HOPMATHBH, perJaMeHTHPyeMble JJs Npo-
MBIIUJIEHHEIX 3AaHui Tabn, 2—6 (otonaenne) W 12—16 (BeHTHAAUHS)
pyKoBOAcTBA [4] B 3aBHCHMOCTH OT HCXOAHBIX AAHHEIX MO OOBEKTY H
pafioHy CTPOHTEJNBCTBA; AJsi 3JaHHA HHOr0 HA3HAYEHHsT YCTAHABJIHBA-
I0TCS CAHTEXHHYECKOH 4acThio NMpOoeKTa,

7.12 Kospduunenr sd¢ekTHBHOCTH KanHTAAbHEIX BJOXEHHH B CTPO-
utenbctBe coraacio CH 423-71 [3] npunumaercs paBubim 0,12 roa—!,

kpoMme paitonos KpaitHero CeBepa M NpHpaBHEHHLIX K HEMY MECTHOCTEH,
roe En=0,08 ron—1.

7.13. CronMoCTh NOKPHTHS <«B Aeje» COCTOUT M3 JABYX dactel

C=Cok+cska (7.16)
rae Cop — CTOMMOCTh OCHOBHBIX HeCYLIHX KOHCTPYKUMH CTPYKTYpHOH
WIHTBL C YYETOM Pa3/IHYHA eAHHHYHBIX [lOKasaTenedl AJisi CTEPXKHEBHIX H
Y3ROBHIX 5JMeMeHTOB; Cgn ~— CTOMMOCTb CMEMKHLIX KOHCTDYKUHMH (KpOBJH,
NOTOJIKOB, YYacTKOB CTEH), 3aBHCSINAS OT HCKOMBIX TEOMETPHUYECKHX
fAapaMeTpoB,

Has onpejeneHHs NepBo# H3 3THX uYacTeil PeKOMEHAYETCH MCNOJib-
3aBaTth popmyny

Cok =Cpm+Cyu+Cgs, (7.17)
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rie Cm — yZenblbA TOKa3aTelb YAaCTH CTOMMOCTH CTepXKHeH, nponop-
HHOHAJBHOA Mx Macce m, py6/t; Cu — yCpeAHEHHA CTOHMOCTb ORHOIO
Y3/0BOTO COEJHHEHHS CTPYKTYPHl € Y4€TOM  H3rOTOBJNEHHH M CGOPKH,
py6/ysen; - uyHCNO y3J0B B KOHCTPYKuHH; Ca— yAeAbHbIH Ko3pdu-
LIHEHT CTOHMOCTH CTep)KHefi ¢ y4eTOM HX H3rOTOBJIEHHS H MOHTaXa B
9aCTH, NPONOPUHAOHANBHOR UX uHcaAY S, py6/cTepseHb.

Bropo#t unen Qopmyan (7.16) moxer GHTb BHIYHCIEH CheAYIOULHM
oGpasom:

Cosx =CipPl-+-CylLh, (7.18)

raie Cp — eIMHUYHBIA TOKa3aTesNb CTOHMOCTH KOHCTPYKUHH KDOBAH H
MOJBECHOTO IOTOJIKA, NPONOPUUOHAJILHOH mTposery [, 06Yc/a0BJAEHHOMY
pasmepaMu (@, b) suefikH nNOACHHX ceToK, py6/M3; P — ujgomwapp uo-
KpeTHA; Cst — CTOHMOCTb 1 M? CTEHOBOrO OrpPaKAEHHs, PACHOJOKEH-
HOTO B MpeReAax HCKOMOH BBHICOTH 7 CTepiKHeBOH MAHTH, py6/m?;, L —
NEepHMETP YYaCTKOB CTEH, NPHXOAAIIHXCA Ha ONTHMH3HDyeMoe MOKPHITHE
HJAH ero 4acTh, M.

IIpumeuarnue, 3aBOACKYIO CTOHMOCTb CTANLHBIX CTPYKTYPHBIX
MOKPHITHA HA CTAaAHH NPOEKTHPOBAHHA pPEKOMEHAYETCH ONpefieNsiTh Mo
npefickypanty 01-09 onrtoBnix ueH ¢dpaHKo-CTaHuus Ha3HaveHus, IIpu
OTCYTCTBHH ONTOBHX I€H Ha HOBHE THNH KOHCTPYKHUI OHA HCUMCJAETCS
C MOMOIBIO KaJbKYJAUHA, YYHTHBAIOIHBX pacxol] OCHOBHHIX MAaTepHAJOB,
TPYJAOEMKOCThL Tiepefiesia M BHe3aBOACKHE pacXoAtl.

CrouMocThp TPAHCMOPTHPOBARHA N0 CTPOHTENBHOH IJICUWIAAKH H pas-
IPY3KH MOMET YCTQHABJAHBATHCA NO UeHHHKY Ne 3 CMETHLIX LieH Ha ne-
PEeBO3KY TPY30B JJf CTPOHTENBCTBA, a CTOMMOCTb CGODKH, YCTaHOBKH H
okpacky — no C6opunkam EPEP,

Hcnoan3ysi yKasaHHBE MCTOYHMKH, a4 TaKXKe METOJMKH TeXHHKO-2KO-
HOMHYECKOro aHaJu3a, uajoxeunHsoie B [l, 2, 6], caeayer moacuHTaTh
CTOMMOCTb «B Je/ie» AJi1 KOHKPETHOr0 mnpoeKkta-aHaJjora 3anauﬂoﬁ KOH-
CTPYKTMBHOMl CHCTEMBl ¢ (HKCHPOBAHHKIMH 3HAYEHHUSMH IeOMeTPHYECKHX
NapaMeTpoB, NOC]AE Yero pacnpeleluTb €XUHUYHBIE NOKa3aTeNH MexAy
kosppuuyentaMu Cm, Cy u C,. Tak, CTOHMOCTb OCHOBHBIX MATEPHANOB
Iisl CTePIKHEBLIX 3JIEMEHTOB AOJKHA OHTh npeacrasjeHa B Cm, CTOH-
MOCTb HMX H3TOTOBJICHHS — OTACHbHEIMH JNOJAMH B Cy H Cm, CTOHUMOCTB
MaTtepyana H H3TOTOBJACHHA Y3J0BHX coeiaHHeruii —B Cy, CTOHMOCTD
cGopku — B cocrase Cy H Cs WAM B OZHOM H3 HHX, CTOMMOCTH NOA'L-
eMa —B Cp.

AnajiornuHeiM o6pa3oMm  dopmupyiotcst mokasatenun Cr, Co  anA
CMEXHBIX KOHCTPYKUHI (KPOBEJNBHHIX SJEMEHTOB, HORBECHBIX MOTOJIKOB,
creH). Ecan npuMenseTcs RACTHA CTaHZaPTHOrO THNA, Hecyiias cnocoG-
HOCTb KOTOPOTO MOJIHOCTBIO He HCMIOAB3YETCH, TO ero CTOHMOCTh B Cp
MOJKHO HE YUHTHIBATh,
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Onpedenenue xapaxkTepucTux OCHOBHOLX
HeCYuux KORCTPYKYUL NOKPLITUA

7.14, B cootBercTBHR ¢ (7.17) CTOMMOCTb OCHOBHBIX HeCyiHX KOH-
CTPYKIHA CTPYKTYPHOM NJIMTH! BHIPAIKAETCS C NOMOLILI0O WX XAPAKTEPH-
CTHK #, S, M, KOTOpble JOMXHBl OHITh (QYHKLHOHAJBHO CBASAHBI C HC-
KOMEIMH FeOMeTpHYeCKHMH napameTpaMu a, b u h.

KoanuectBo anementos I B cTpyKType (y3/10B — 4 M CTepXHell — S)
NpY 3aKaHHON CXeMe TOKPHITHA € TeHepaJbHLIMH pasMepaMH B NJane
Le, Ly (puc. 7.2) 3aBMCHT OT ONTHMHSHDPYEMHX pa3MepoB g H b (cTo-
POH AYeHKH TMOSCHOM CETKH) CleayiouiHM o6pasoMm:

Tab Ta Tb

el i st s (7.19)
3uaueHns Ko3(QHUHEHTOB, COOTBETCIBYIOUIHE cXeMaM 4, 6, 8, &

puc. 7.2, npusejess B Ta6a. 19.

1=

Ta6auua 19

Cxema r=v - I=s
pr;g Ipumeyanue
7.9 Tab "a Ty Tl Tap Ta Ty r
a 2 LaL b La Lb 118 LaLb 0 0 0
6 [2L,L,| L, Ly 116 LoLy| 3L, | 3L, |—4
b=a,
—_ 2 —_ 3
B L [2L, 1145L2115L, 0 Lb=]—/—La
ro| Ay, | A2 — |—2| 2L | 5L, — |2 b=a,
’ ¢ : Ly=Lg/2

7.15, Ilpu onpejeneHHH pacueTHOH Macchl Heo6XOAMMO YUHTHIBAThb
TpeGoBaHHe yHHGHKAUUM MONMEPEUHLIX ceyeHHil crepxHedl. C 9Tof LeablO
PeKOMeHAYeTCcA IJI KaKEOro THUIA CTep:KHeli (BepXHHE H HHXKHHE [O-
fica PASJIMYHLIX HanpaBJeHHH, pACKOCH) Ha3HayaTh 30HH NOCTOAHCTHA
ceuennii. [ToaTomy maccy Gyaem uckaTe B BHJE

z
mey 0 Y S e (7.20)

t 2=

rie y— NAOTHOCTb MaTepuana; [+ — RauHa cTepikHs THHA ¢ (npumep
HYMEepAUHH THIOB 9JE€MEHTOB NOKasaH Ha pHC. 7.2); 2z — HOMep 30HH
yHubHKauud; Z; — YHCIQ 30H AJS CTEPKHS THNA f; Stz — YHCAO CTEPXK-
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Hell THNA {, TONABIIMX B AAHHYIO SOHY yHudukauuu z; A, — tioinans
OMEePeYHOro CEeUYeHHS PAacyeTHOrO S/EMEHTA THNA { B 30He 2.
JlnnHa cTep:kHA B ofwieM clyyae BHIPAXKAETCH TakK:
L
= [0 @) + (By 0)* + (v h)*] 2 . (7.21)
Has cxem puc, 7.2 xosdphuunentsl o, B, v u anuHa [ NpHUBEJEHH B
1a6a, 20,

Ta6auwma 20
no(]:)’:l(::w.m7.2 t o B ’ v :
1,5 | 1 0 I 0 a
a 2,6 0 ] 1 | 0 | b
a? b2
9--12 Yo | Y 1 -+t Tt h?
1,5 1 l 0 0 | a
6 1315 0 f 1 0 b
912 Yo | Vs 1 V‘—"f' + h?
112'41516|8| l - ' O
B —_—
0+12 |yy3] — | 1 ]/:‘;_-}-hz
1,2,5,6 l i —_ 0 I a
r ————
9+12 1, | — 1 ]/_‘;_ + h2

KonnuecTso cTepkHei B 30HaX yHH(HKAUHKH ROMYCKAETCA MOACYH-
THIBaTh MO opMyne

kot &Y, 1
%mab+mmﬁm@g+wwﬁM%) 2@%
i=H
(7.22)
3aeck o6osnaveHw: Fu (i==0, 1, 2,..,8) — nocrosnHble Koa(HuM-
eHTHl, 3aBHCALIME OT CXEMBl MOKPHITH® W THMA  cTepxuelt (TaGu, 21);

i,_ (i=0, 1, 2,..,8) — sagauHble YHCAOBHIE XapPaKTEPHCTHKH SOH YHH-

(hHKalhH, KOTOPHE HMEIOT CJAEAYIOWHH CMBICH: d‘,’z — MJIOWAAL 30HbI

(o6nactn) z; d}z, d?z ) d?z, d?z—nmmbr y4acTKOB CTOPOH MJaHa mo-
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TaGauuma 21

3naueHns K03hPHIHEHTOB kit B dopmysne (7.22)

2
SE o | v ] 2] 3| o s , 6 | 7 | s
t] 1wyl olmlof] of ofof]o
o | 1] olw]| oflyl of ololo
al 5| 1| o|l—y) o]yl 0] 0l o]o
6 | 1 |—wal o=l o] o] oJo]o
912 4| o] ol olo] o o] oo
1 | 1 o 0 | 1, l 0 I ol o | 0 I 0
5 | 1] ol—yl of—yl of oflofo
o |9x12 4] o] o) oJo| o] oJo]o
13 0 o] 1] ol 1 0 ool o
ol ol o v o -yl —tel—thl—
5] o] of 1] ol v [—l—wl—tl—p
1 2/1/:-3'—| /g I 0 ’ 0 ‘ — | YY1, l—l/afl/m' —
2 |yy3] o l g 0 l — | Y ‘ 110 i-‘l/ﬂ, -
4 2/V3l 0 I 0 /g | — —’1/8‘ /10 |1/12 —
8| 5 [y¥3] we | =l =] = o] ol o] —
6 l2/'/§ ——‘/3| /s —1/3' “—l 0 ' 0 I 0 -

8 1yV3]l 5| —sl ys | —| o] 0]
10""12l “/V‘ g | Yo s | “*| 0 I 0 | 0 | -
1l1{0l_1/1/21/1/2[—|0l0|1|—
o | 1 [—plopafyvs] =1y | | 0 | =
el 5] 1] o |oywal—tavd =] o] olo ]| —
6 | 1| ol of of —] of ol=1] —
or12l 4 | o |—vel—vEl —| o] o] o] —

KPHITHA, NpHHAAJEXKAUIHX OOJACTH Z; dtz ) d,z ' ,Z, d,z — DPH3HAKI
(0 unu 1) nonagaHus B 30HY YIJIOBHIX TOYeK i.

[Tpu TpeyrosbHOM IJiaHe NPHHATO b=a, ky=Fks=ds=d®==0, [lpu-
MepH HyMepauHs CTOPOH H YIVIOBEIX TOYEK KOHTYPAa M HCIOJb30BaHHA
NpHBeAEHHBIX 0G03HauYeHHH MOKa3aHBl Ha pHC. 7.3.

IIpuBsie B KayecTse 30HBI BCe MOKPLITHe, MOXKHO BMecTo (7.22) mc-
nosnb3oBath (7.19),
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Puc, 7.3. Mpumepst HYMEPAUHH CTOPOH H YTJAOBBIX TOUEK KOHTYDPA CTPYKTYDHBIX
NIHT

Jas nopGopa NAOMIAZH CEYEHHR CKATHIX CTepXHell B ONTHMH3AUHM-
OIHOM pacyere paspeillaeTcsl HCNOJB3OBATh NMpAMLIE NPHOJAHKEHHBIE DOp-
MYJIbl:

a) npH UEHTPaJbHOM CKATHU

N kI
A= -k— o ; (7.23)
6) OpH BHEUEHTPEHHOM CXKaTHH
N 2 M ki1

A=7+3 w? V' NR t pr ' (7.24)
rie N, M — aGconoTpie 3HaYeHHs PacyeTHbLIX OceBOM cHJb W muaruba-
I0LLEero MOMEHTA, R——pacquHoe CONPOTHBJICHHE CTAaJlH; ley— pacueTHasn
JVIHHA CTepXHA; k — Koa(QHIMEHT, 3aBHCAINHHA OT Kjaacca cranu (yc-
FenHEHHbE ANSl PA3JHYHBLIX CTPYKTYPHHIX IIHT 3HaueHud k TpHBeAEHH!
B Tabn. 22); p, WP — yjedbHBI paAHyC HHEPUHH H YAeNbHbIH NjaacTHue-
CKHH MOMEHT CONPOTHBJAEHHMS,
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Ta6aunga 22

Knace cranu | C38/y3 | C/g9 | C2/55 | C%/a0 | C*/as | C'%s0 C85/2

0,68| 0,641 0,70

k-10% 0,42' 0,47 0,50‘ 0,54

[Mocienue BedHYMHB NPENCTaBJAIOT COGOH KOHCTAHTH CEPHH TIeO-
MeTpHYecKH Nofo6HEIX npodu/eR U onpenesessl Tak:

p=i/VA; (1.25) wP=WP/A'ls, (7.26)
TAe {— pajuyc HHepUHHM CeyeHHsl; WP — NACTHYECKUH MOMEHT CONpoO-
THBJICHHS.

Mesnblilie 3HaueHHs YAeJNBHEIX BEJHUHH XapaKTePH3YIOT TOHKOCTEH-
Hole npoduan. [ljs pasjaMuHBHIX THNOB CTEPXHEH M 30H yHHOHKALHY
MOryT ObITb BHIOpaHBI pasdHbie p H W.

B cayuae pacTsnkeHHs NONYCKaeTcs NMPHMeHsATh dopmyast (7.23) u
(7.24), nonoxus k=0,

Jlna nopGopa ceuyeHus MO NpeRenbHOR T'HOKOCTH Apr CAYXKHT TOY-
HOe BLIpaXKeHHe

12
A=—05 . (7.27)
0* Ay

Mpumeuanue 3HaueHus KOd(PGHUHEHTOB K MOTYT YTOUHATHCH
IANA DasAHYHBIX KOHCTPYKTHBHEIX CHCTEM HAa OCHOBE  CTATHCTHUECKHX
JaHHBIX 10 (opMydae

d—9(A)
)"2

L"a?]

dA, (7.28)

rae p(h)—nnomoc'rb pacnpefie/ieHHss MAacCH cTepxKHell NO HX THOKO-
ctaM A; @(A) — KoadpuuHeHT MpOAOJbHOro M3ruba; A — BepxHssi rpa-

HHIA AHANa30HA A TaKas, 4TO j p(A)di=1.

Ycunusa N B CTePXHAX CTPYKTYPHOH KOHCTPYKIHH PEKOMEHAYercs
onpefie/iiTh OAHUM H3 ABYX NPHOAMKeHHBIX crocoboB, [lepBuiii cBasan
C HCMOJMb30BAHHEM HENPEPHIBHOM pacueTHOHl  MOJEAH — OPTOTPOMHON
IJHTH H NoApo6HO onucan B [7].

Bropoft cnoco6 3akjiiouaeTc B HAXOMXAEHHH BEJVYHH Ng Kak pe-
3yJbTATOB OJHOKPATHOIO pacyeTa CTPYKTYpPH NpH (HKCHPOBAHHBIX 3Ha-
yeHHsIX napamerpoB a°, b°, A° ¢ mocnenylownM nepexoaoM K Ny(a, b,
h). Ipeanonaraercs, YyTo OCeBHle CHJILI B CTEPIKHSAX, pacnpefiesieHHble Ha
noJiocy eJHHMYHOH LUHPHHBI, TAK e, KaK M paclpefe/eHHble YCHJIUS B
OPTOTPONHOH INIMTE, OCTAIOTCH MPAKTHYECKH NOCTOSHHBIMH NDH H3MeHe-
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HHH pasmepos a, b, h. Qopmyas nmepexosa Kk N: NPHMEHHTEJNbHO K CH-
¢TemMaM, H300pa:KeHHBIM Ha puc, 7.2, crefyooune:
Ana cxeMbl «ay

Ne= N§bmj(ton), t=1, 5;
Ny=Nlahoj(aoh), t=2, 6;
Ne=[(NY 4+ NQ)) b/b0+ (N$—N{y)) a/abl o 1,1(2n1%,

t=9, 11;
Ny = [(N%_ 4 N9) 6/60 — (N9_; —N9) ajar] w0 1, /(2010 (7.29)
t=10, 12.

Jas cxemn «6»

= N2bhoj(boh), t=1, 5;

= NInojn, t=13, 15;
Ny = Ngb hel,./ (b0 hlo), t =9 <+ 12, xpome TOpUOB, Ile
Np=[(N}+ N3, ) b/b0+ (NQ— N3, )} 1o 1,/ (2R 1D),

t=9, 11,
Ng= [(N(t)—l —I—N ) b/b0 — (N?___1 )] ho lr/(Qh[ ), (7.30)
t=10, 12,

Jas cxeMnl «B»

Ne= Nlaho/(adh), t=1, 2, 46, 8; (.31
7.31)
N¢= NSarl,](a%h1d), =10+ 12,
Jlnst cxeMbl «r»
N¢= NYaho/(a®h), t=1, 2,5, 6;
(7.32)
Ni=N0aho [,/(ah10), =912,

B dopmyaax (7.29)—(7.32) I, osHavaer piauHy packoca — cM. (7.21).
B cayuae NponopuUHOHAJbHOTO M3MeHEHHs Napamerpos a, b u h aas
NOSCOB W PACKOCOB COOTBETCTBEHHO Gyher

Ny =N} Ny=Nh/ho. (7.33)

Ilpumeuyanue OnpeneneHne  BHYTPEHHHX  pacupefiesieHHBIX
yCHJIMHA B OPTOTPONHOH MJHMTE M CTATHYECKHH pacyeT CTPYKTYDPHl ¢ (HK-
CHPOBAHHBIMH NapaMeTpaMu MOTYT BHITOAHATHCH KaK MO roTOBbIM Ta6-
/MUYHBIM DeLIEHHSM M SMIHPHYECKHM (OPMYJaM, TaK U C NOMOWILIO TH-
NOBLHIX M CHeLUaJH3HPOBaHHBIX mporpamm aas DBM,
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Munnmusaums NPHBEACHHLIX 3aTpaT

7.18, C nomompio dopmyn (7.12)—(7.18) npuBeseHHBIE 3aTpaTthy
MOXHO BBIPA3UTh CASAYIOLIMM oOpasom:

Z2=HaC+PpPh+E, (Cnm+4Cyu+Cgs+
+CprPl+Cylh), (7.34)
rae Hn, Pn— nocroaunsie Ko3pduuuentsr coorHowenudt (7.14) u (7.15)
Kak CyMMa yle/hHbIX HOPMATHBOB B yKa3aHHoM Macutabe (0,01 u 0.1
COOTBETCTBEHHO); P — NMOBEPXHOCTb NOKPHITHA, paBHas La-L, — a1
cxeM a B b (cM, puc. 7.2) V3/4LL —mns cxemm B u LZ/4— nan
CXeMBI T.
3aBHCHMOCTE BEJHYHH & W § OT HCKOMBIX InapaMmeTpoB a, b, /i
KaHa dopmynoit (7.19), npojer onUpaHUsi KPOBRJbHBIX KOHCTPYKUMA [
paBeH a unx b, BripaxkeHue AJs m yCTaHaBAHBAETCH MOCAEAOBATENBIY
u3 (7.20)—(7.24). Hanpumep, ans cxeMul a (cM. pHc. 7.2) moaydaem

m S ( d(l,z d}z+d:l"z ) ( MIzb 2 qlzaﬂb‘/-h}-1

—=a +5 ——
v el \ ab 2a \ kR, 8 8wf2VMlsz1z
N D% Btd | [ Mo
+—a |+ et Y s
0z =\ ¢ %
2 g, B2a V h ky, 6%
-+ _3—‘ 8 wP V-T-——- 9 +
22 V. My, aR,, P22
+a Z'\ dgz d%z + dgz Méz b + k5z a? +
i\ ab 2b h Ry, 0%,
+8 L dgz d(liz + dgz Mﬁz a sz b? +
L\ ab 2a h R, Paz
z , " 9
no4d Q. b+Q,a byl
+ lr 3 72 rz r2 lr + PZQ r X (7- 35)
&~ a b 2hR,, 2

rre M;z, M;;, Q;z, Q;;—rloromme BHYTPEeHHHe YCHJHA B TUIHTe
(n3ruGaiolu¥e MOMEHTH M Ilepepe3biBAlOLIHe CHJIB), HNPHYEM BEIHYHHBI
C OAHHM WITPHXOM COOTBETCTBYIOT M3rHGy N0 mponery Lo, ac AByMs —
nposiery Ly, s crepxHefi BepxHefi mosicHoii cetkn (f==1,2) B (7.35)
npefycMOTPeHa BO3MOXKHOCTh BHEY3/O0BOrO ONHPAHHS KPOBEJbHBIX KOH-

CTPYKUHMH, CO3MAIOIUX H3THOAOUME MOMEHTE B CTEPXKHAX, KaK pa3pes-
HHX 6ankax

q,ab gy, B2 a
M|z="_‘§—i M22=——T——. (7.36)
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Hng apyrnx cxem mo puc. 7.2 GOPMYJIE KOHKPETH3YIOTCA aHAJOrHY-
Ho (7.35).

B cootetctBuu ¢ @ 7.9. u 7.10, ONTHMAJbHBIMH T€OMETPHUECKHMH
napaMeTpaMu cjieiyeT CYHTaTh TAKHe MX 3HaveHus a*, b*, A* KoTopwe
COOTBETCTBYIOT MUHHMYMY NpHBeLEHHHIX 3aTpar Z*.

JUisi ToMCKa ONTHMyMa PeKOMeHAyeTCs BapbHDOBaTh NapaMeTpel d,
b n h cBoGosHO, He (opMY/NHPYs B SIBHOM BHAE OIpaHHYEHHs, CBA3aH-
Hble ¢ TPeGOBAHUSMH I€NIOYHC/IEHHOCTH, MOJYJbHOCTH pasMepoB. Hx
MOJXHO YYeCTb Mmoc/e pelieHHs 3ajayn 6e3sycnaoBHOM MHHHMH3aLHM nepe-
XOJOM K JHCKPETHBIM 3HAUE€HHAM Ha OCHOBE aHa/lH3a NOTeph, BO3HHKA-
IOUHX NPH OTKJIOHEHHH OT ONTHMaJbHHX a*, b* A* —cMm. n. 7.17.

B sroM cayuae npuBefeHHble 3aTPaThl NMPEACTABJAIOTCS HeNpepblB-
HOH ¢QyHkUHedl ucKomMuix napamerpoB Z (a, b, h). [locne paspenenus
nepeMeHHBIX H IOCTOSHHBIX BeaudnH (7.34) npeobpasyercs Tak:

16
Z=Pufo (h) + (En+Ha) | VCn D Kefs (a, b, b) +
=l
21

+ X Cifi (@ 8)+CotLfn () | (7.37)

=17

dyuxkuun fi ((=0, 1, 2,..,22) nanpt B Ta6a, 23.

Kosdpdunnentnt K; dopmupyioTcs npr mnoAaobHHxX udenax (7.35).
Koucrantnt C; cOCTaBJAAIOTCSH aHAJOTHYHO.

DyHKUHA HNpHBENCHHHIX 3aTpaT B BHAe (7.37) sBasercsa aareGpau-
yecKoff, a SHAUHT, IVIAAKOA H HMeeT MHHHMYM B 0GJ]IaCTH MOJOXKHTEJNbHLIX
3HayeHu#t napamerpoB. Jlns Ge3ycnoBHOA MHHMUMH3ALuu Z B 3aBHCHMO-
CTH OT ocoGeHnocTeil KOHKpeTHOfl 3afiauH NPOEKTHPOBAHHA HJM  HCCJe-
ZOBaHHSl PEKOMEHAYIOTCH ABa OCHOBHHIX MOAXOXA:

a) B cpasuarensuo npocrux caydyasx (1—2 sapbMpyeMHX mapa-

Sa Oynxuuu 2 (a, b, k)
NI\
o
8J 1 o 1 2 3 4 5 6 7 8 9 10
Qo
a a7V | an | o | mia | wp | arjenl b2an| atse | b2a | et

6 | o | 67| o | o | nia | ap | asyen| s3ganl arp| — | s

T an|am | ma| o o | @ | Diaridia| n

1 alh —_ hla — | a%ih —_ a h as
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MeTpa, Majoe YHCJA0 PasjIMuHBIX THIOB CTEpXKHel, coKpallleHHoe KoJuye-
CTBO KOMIIOHEHTOB KDHTEpHsS KauecTBa) llejlecoo6pasHO MPHMEHATH MPO-
LeAypy K/MaccHYecKOoro aHajH3a, T. e. NPHPABHHBATL HYJIO YacTHHE NMPO-
H3BOAHBe (yHKUMM Z 110 HCKOMBIM napamerpaM. DTo yC/AOBHE MPHUBO-
IHT K CHCTeMe HequHeiiHHx ajreGpanuecknx ypapHenuii. Ee peienue che-
IyeT HaXOAHTh YHCJCHHO B Npouecce MOCJAEAOBATENbHHX NPHGIHKEHHI.
BhicTpyl0 CXOAMMOCTE MMEIOT METOAEl BTOPOrO NOpsiAKa, HampHMep, Me-
Ton HbloToHa, Mcnoan3oBaHHLIE B paborte [8]. Uncno urepauufi HesHa-
Yy TeJbHO, BPEMS CuUeTd MO CMElHa/LHBIM NporpaMMaM, pa3paGoOTAHHEIM B
I'TIH «YxpnpoekTcTaabKOHCTPYKIUA» aaa IBM «Munck-22» u «<EC-1022»,
He npeBHIMaeT 1 MHH.

[ITpaumevarnune. Unciao HCKOMHIX NapaMETPOB COKpalLaeTcss Ko 2
npu nepexone OT NPAMOYToJbHOH siuefikH X KBaapaTHo#. HekoTopkie KoH-
CTPYKTHBHEIE CHCTEMBl OINEPHPYIOT CTEpPHHEM OJHOH NJMHH M OCTaerTcs

JHLIb OAWH BapbUpyeMHIii MapameTp &, Tak Kak h=aly2. BelpaxeHue
Ins Z ynpoulaeTcs H B TAKHX YACTHBHIX CJAyyafX, KaK HeoTalJuBaeMmbie
3MaHHg, NPHMeHeHHe CTAHAAPTHOrO HACTHJAA U T. I.

6) Bropoit noaxox peasHaoBaH B 3afaue «IDKCTPEMyM» IMOLCHCTEMbI
onTuManbeoro mpoexktHposanus CAIIP-IIHHMHMIICK [9]. OH cocrout B
COYEeTAHMH HECKOJIBKHX METOJOB MOHCKa ontuMyma. HavanbHoe mpuGau-
JKeHHE K pelleHHI0 HaXOXHTCA C NMOMOIIBIO CAYYaMHbIX HPOGHLIX BhiUHCHE-
Hufi 3HaueHu# ¢yHkuuu Z. s ero yTouHeHHs NMpHMeHAETCS MOHCK IO
cumiiekcHoMy MHororpanuuky [10], Kak 6bnl nepekaTHBalolieMycst HO
YKJIOHY K MHHHMYMY. Ha TpeTbeM sTane MoxkeT pa6oTaTh MeTOX, HCHOJb-
3YIOWMH KBaADATHYHYIO aNNpOKCHMauMIo GyHKUHH Z HA CTArHBAloLlEMCH
CHMIJIEKCE,

B stoM cnyuae He TpefyeTcsi aHANIHTHYECKOro NpejCTaBJEHHS MPoO-
H3BOAHBIX, K YHC/JCHHBIM MpPOLEAYyPaM MONKHO HEPEXOAHTb HEMOCPeiCT-
BeHHO TOCJe COCTAaBJEHHS BbIpayKeHHA OJs1 NpHBeleHHHIX 3aTpart. [Ipo-
uecc BHIMHCJAGHHH MOMeT ObiThb OrpaHHYEH ABYMS HJAH Aaxe OJHHM 3Ta-

Ta6auwma 23
npH { paBHOM
]! 12 13 14 15 16 17 18 19 | 20| 2122
b l?lab o Vifo| arVih | o3Vijalevar | yae la {67 | 1] a|n
br | 2ab | aVijb|larVeh | bsa | s |yas a7t 57 1] e |
—1
—_ — —_ - — - I/ja® | a — Ifajh
3 3, s — — — —1
lpfa | {fa* |aVah|a*Vah|a*Vah| a* | la* | a — | 1faln
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1OM B 33BHCHMOCTH OT H3YYEHHOCTH KOHKpPeTHBIX 3axad. Cheyuasmcrt
aKTHBHO Y4YacTBYyeT B ONTHMH3alHOHHOM HoHcke DBM Gnarogaps uHre-
paKkTHBHOMY pexumy paGotu [11]. Medopmannonnsidi gucnieit nmoxassl-
BaeT TeKyllee COCTOSHHE MacCHBa NapaMeTpoB, NMO3BOJISET (PHKCHPOBATH
OTAe/bHbie H3 HHX, YTOUHSTh KPUTEPHH Kauecrsa, ONEpPATHBHO BHOCHTbH
IONpPaBKH K MCXOAHBIM JaHHBIM,

MMpumewanne MuHuMu3auusi GYHKUUH Z MOXKET GbITh BHIIOM-
HeHa C NOMOLLbI0 YHHBEPCAJbHBIX NMPOrPAMMHBIX H TEXHUYECKUX CPEACTB,
HMEIOIMXCS HAa BHIYHCAMTEJbHBIX LEHTPAX NPOEKTHRIX H Hay4YHO-HCCIe-
JOBaTeNbCKHX oOpranusauuii. B HeKoTOpPBHIX cAyyasX oKaspiBalores 3¢-
(DeKTHBHEIMH APSiMble MeTOJH! TIOMCKA, B TOM uHCJe KOOPAHHATHBIH CIYCK,
nepefop No ceTke.

Ouenka norepn» NPUBEACHHBIX 3aTpaT

7.17. TlonyueHHble B COOTBETCTBHH € O. 7.16 3HaueHHsI napaMmerpoB
* L] * * y
a,(a;=a", ay=>b* ay =h") JOMKHBE GbITb CKOPPEKTHPOBAHMLL C Yue-
ToM TOro, yto Lafa u Ls/b — 310 uenbie uucaa. Heo6X0ZHMO BLIAEPXKH-
BaTh Tak:Ke TpeGoBaHHe MOJYJNbLHOCTH M yHubHKanu# pasmepos a, b, h.
[Tpu nepexole K MpOeKTHHIM pa3MepaM cJjelyeT PyKOBOACTBOBATHCH
JIONyCTHMbIM YPOBHEM MOTeph NPHBEACHHBHIX 3arpaT. MakcuMmalbHOe
~
YKJIOHEHHe NapaMeTpa ¢p OT ONTHMAJIBHOTO G , NPH KOTOPOM HOTEpPH
(£ — Z*) eme He MpeBBLIIAIOT 3aJaHHOrO ypoBHs U, MOXKHO onpejenHTb
no popmyne

Opp = V2U 84, k=1, 2, 3, (7.38)

4 COOTBETCTBYIOUIHE YKJ/IOHEeHHsi OCTaJbHHX NapaMerpos — no QopmyJe
2U

akaiakj V——a iv k=lr 2) 39 (7-39)
oy Ouk

rie 0 — 3JeMeHTH MaTpHIE], OOpaTHOM MaTPHLE BTOPHIX YACTHHX MPOH3-
BOJAHBIX YHKUHHU Z, BHIUHCASAEMBEIX B TOYKe ONTHMYyMa.

3nayenus O uMeloTcs npH MHHUMH3AUMH 0 HbloTOHY MHGO KOHCTPY-
UPYIOTC ABTOMATHYECKH HEPEX0AOM OT 3aJaud <«IJKCTPeMyM» K 3ajaye
«OxpectHOCTbY [12].

[Ipn nByx mepeMeHHHX NapaMeTpax DeKOMEHAYETCS WCNOJb30BAThH
l"pa(pﬂ'-lECKoe npeacTaB/jeHye OKPECTHOCTH OINTHMAJABHOI'O PELICHHA B BH-
Aie 3J7uMca notepb — pHc. 7.4.

I]opn,u.ox ONTHMM3AUUOHHOTO pacueTa

7.18. BriGop ONTHMAJBHBIX PasMepoB siYefiKH W BHICOTH CTPYKTYpHO-
ro MOKPHITHA peKOMEHAyeTcs NMPOH3BOAHThL B CJAEAYIONLEH NOCIE0BATENb-
HOCTH.

1. C yuerom ocoGeHHocTe#l MCCAeAYyeMOHR MW NPOEKTUPYEMOR KOH-
CTPYKTHBHOA CHCTEMB! HEOOXOAMMO BRHINOJIHHTB MPOGHHA pacyeT u npej-
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oL = ”*
o =470,
Lp= oLyg| g
S / * !l;nc. 7.4. Tpa-
< —y Hyeckoe npen-
3 / XN °‘1 - ZZ, a, CTABJNEHHE OK-
~ = . PECTHOCTH oOn-
o / 3 THMAJNBHOTO Pe-
* t:? 3 > weHHs
Cqyr) Lyt
* =
a; a,~d

BApDHUTEJbHLIA aHAJH3 TEXHHKO-3KOHOMHYECKHX IOKa3arteseit npH HKCH-
POBaHHBIX 3HAYEHHSIX MCKOMEIX mapamerpos. IIpH 3TOM XOJXHEL HCNOJB-
30BATbCs JIHTEPATYpHbIE JaHHBIE H NPOEKTH-aHAJIOTH.

Ha pannom sTane B pesy/pTaTe CTaTHYECKOrO pacyeTa SKBHUBAJIEHT-
HOM IJIMTHl MJIH CTEpPXKHeBOi CHCTeMHl corviacHo n. 7.15 ompesensiorcs

4 s ’ s
NOroHHblE BHyTpennue yeuans My,, M;,, Q,,, Q,, B nuure wix oce-

Bble CHJIH N?z. Kpome TOro, yrounsiorca Heo6xoiuMas pa3buBka Ha
80HH! YHH(HKAUHH, XapaKTEPHCTHKM NPHMEHSEMLIX COPTaMEHTOB p, WP
H MaTepHasa.

ITo peaynbTaTaM SKOHOMHYECKOrO aHaJIH3a NPHHHEMAIOTCS KO3(H-
uHeHTH Cm, Cu, C4, Ck, Cst cornacHo ykasaHusm u. 7.13.

2. Hcnoab3ys sapucuMocty n. 7.16 aaf GpyHKuuM npusesieHHHIX 3a-
TpaT UMM (B HECTAHZAPTHOM CJlyuae) COCTABUB aHAJOIHUHBIE BHIPAXKEHU:
Ha ocHope nn. 7.10—7.15, caeayer U3 yc/aoBHA MHHHMYMa 3ToH (yHK-
LMK HAaHTH ONTHMAJbHHE NapaMeTphl, KaK yKasaHo B m. 7.16, H coorseT-
CTBYIOIIHE SKOHOMHYECKHe NOKasarteas — no cdopmynam (7.12)—(7.18).

3. B coorBercreud ¢ m. 7.17 Heo6XOAHMO BBIYHCJHTb XapaKTepHble
raGapuTel ¢ 3/VIANca (JJHNCOHAA) NMOTEPb NPH 3aXaHHOM HX YDOBHE.
JKenateapHo He npeBHIIAaTh 2—3%-HbI YpOBEeHb NOTEPh NPHBEAEHHBIX
saTpar.

4. Ha sakmountesbHOM 5Tafe BHOUPAIOTCH pasMepl suefiku mosc-
HOIl CETKH, COOTBETCTBYIOULHE LieJIOMY YHCJY NaHesel B NpoJeTax CTPyK-
TYpPHI, H BHICOTA CTEPIKHEBOH MJMTH, YAOBJETBOPAIOUIME TPeGOBAHHIO MO-
LYJbHOCTH ¥ YHH(HKAUHH, a TakXKe ApyruM orpasuyenusiM. Ompepeunsie-
Mas STHMH napaMeTpaMH TOYKa JOJIXKHA JeXaTb BHYTPH 3JJIHICOH]A
norepsk.

MMoayyenras Taxum o6pazoM onTuMaldbHas reOMeTpUuecKas cxema
CAYXKHT Jajiee AJ HOPMATHBHOTO MOBEPOYHOrO pacyeTa CTPYKTyphl. Hc-
NOJb30BATh YCHUJIHSI U CEUEHHS 3JIEMEHTOB, HOJYyYaeMble KaK MPOMeXKYyTou-
Hble Pe3yAbTATH ONTHMH3ALHOHHOTO pacyeTa, A PeanbHOr0 NPOEKTH-
POBAHHA He pa3pemlaercs.
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ITPHJIO)XEHHE 1

IpuMepsl ONTHMH3AUHOHHBIX PACYETOB
reoMeTPUYECKHX NAPaMeTPOB CTPYKTYDPHBIX MJIUT

NMpumep 1. TpeGyercs onpesenHTb ONTHMAJbHBIE IO MPHBELEHHBIM
3aTpaTaM pasMmepsl suefiku @, b M BHICOTY A CTPYKTYPHOI IJIHTH U3 HPO-
KaTHuix mpoopuien (cucrema «LIHHMMCK?»).

Hcexoduvie Oannote

KOHCTPYKIHIO CTPYKTYPHOH MAHTHI cM, B mi. 2.73—2.89. Paamepnt —
Le=24 m, Ly=12 M. PacuetHas paBHOMepHO pacnpeiecjeHHasi BepTH-
KadbHnasi Harpyska g=4450 Ila {445 xrc/m?),
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MarTepyuas NosiICOB H CHJIBHO Harpy)>XeHHHIX PacKOCOB — HH3KOJEIH-
poeanHas crasb knaacca C46/33 ¢ pacuerHoM comporuBienuneM R=—=
=290 MIla (2900 xrc/em?), a AJSA OCTaAbHBIX CTEPXKHEH H Y3JIOBBEIX
(GacoHOK — majoyriepoaucras craip kKaacca C38/23, R=210 MfMa
(2100 xrcfcm?) |

VYcpesHeHHble XaDAaKTEDHCTUKH NPHMEHSEMBIX COPTAMENTOB: JBY-
tagpos no I'OCT 8239—72 B puanasone Ne 10—24 — ynexbnulii pa-
AUMYC HHEPUHH Px=¢ 1,5, yAeHbHHHA NJAaCTHUECKHH MOMEHT CONPOTHBIE-
Hus @?P=14; yroskos paBHoG6okux mo I'OCT 8509--72 npu d/b=
=1/12+1/16 Pmin~05+055—cu. dopuyan  (7.25), (7.26),
m 4.15 [1].

IMokasateay CTOMMOCTH OrpaXiammKX  KOHCTPYKUHH: CTaNbHOM
npodunnpoBanunii HacTua — no 300 py6. 3a 1 T, cTeHoBBIE JIerKOOETOH-
Hule navenn — no 10 py6. 3a 1 M2

ITapaMerpn mepekpHBaeMOro 3JaHdsi, HeoOGXOAMMule JIJid pacyeTa
IKCIJIyaTalHOHHHX pPacXoAOB: 34aHHe OAHOITAxKHOe OechoHapHoe C
cerkoit konoHr 24)12 M pa3mepamH B nnane 144)(144 M; BHICOT2 A0
Hu3a mnokphiTHA 10,2 M; NPOH3BOJACTBEeHHbIE TOMELIEHHA XapaKTepH3Y-
J0TCA He3HaYHTeJbHHIMH H3GBITKAMH SIBHOIO TenJa; pex<uM paboOTh BHYT-
pH 34aHHA — ABYXCMEHHLIl; YCJIOBHA BHYTpPeHHeHl cpeAn N[O arpeccus-
HOCTM — HOpMaJbHBIE, CTOMMOCTb TemJOBOH  3Heprud — b py6/T'kan;
pacueTHasl TeMIepaTypa HApYXKHOrO Bo3Ayxa — muHyc 20°C.

Onrumusayuorrsll pacder pasmepos adeixu
U BbICOTOL CTPYKTYPHOZ0 BAOKA

1. CrarHueckHil ¥ TeXHHKO-S5KOHOMHYECKHI aHanH3 CTPYKTYPH C
(HIKCHPOBAHHEIMH NAapaMeTpaMH.

B KauyecrBe NPOEKTHOrO NpPOTOTHNA (aHanora) npuxuMaeMm palouue
ueprexxu KM, roe a°=0°=3 M, h°=15 M. [aa HasHaueHHs YCHJHI
N?z, HeoGXOZHMHX npH pabGore ¢ dopmynamu (7.30) (cM. u. 7.15),
HCHoJNb3yeM pacuyeTHHe ycuausi no jucry KM-9; t=1 (crepxxnu THna
] — BepxXHHe NpOJOJiBPHBIE NOfCA W3 [ABYTABPOB, MMeOLHE TOCTORHHOE
ceueHHe JJIsi Bcero GJIOKa, T. e. UHCJO 30H Z;==1}, N?_l =—579 kH
(—57,9 1¢); {=>5 (THn b — HHKHHE NpPOJAOJILHHE NOsca XapakTepusy-
I0TCA ABYMA THNOpasMepami, Tak 4T0 Zs==2. 30Hbl. YHHQukauuu I u 1I
NOKasaHH Ha pHc. 1), Ng,, =728 xkH (72,8 Tc), Ng,g =597 kH (59,7
Tc); {=13 (BepxHHe mosica TOpuUEeBHX ¢epM, Z;s=1), N(1)3.1 =—629 xH
(—62,9 1c); =15 (umxknHe modca TopueBbix bepM, Zis=1), N‘f5_1 =
=631 kH (63,1 1c); =14 (cBA3H, OGecneynBaIIHEe reOMETPHYECKYIO
HensMeHsieMocTe cHcTeMH, Zjg=—1, Ceuennss noaGupawTcs no npejeb-
HOfl FHOKOCTH Apr==250); t==9-—12 (packocH, UX ceueHUs OueHp AudD-
¢epenuupoBanbl: npuHATO 9 30H yHHukauuu no puc, 1, T. . Z,=9),
8 TOM YHCJe Ansl PacTAHYTHIX PACKOCOB, KPOME TOpUeBbiX ¢iepM, T. e. B
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Puc, 1, 3onsl yHRGUKAUMM
aoHe I N?M ==N(1’2’l =111 KkH ( 11,1 Tc); To Xe, AaA CXKATHX, 30HHI

H—V N§ ;=N , =—163 xH (—163 1), Ng 3=N{) 3=—111 xH
(—11,1 7€), NJ 4 =Ny s =—611 xH (—6,11 1), N§ s =N{p 5 —
=—32,9 kH (3,29 71c); AN pacTAHYTHIX PackoCOB TOPLEBHX GepM,
sonm Ne VI, VII N?, 6 =538 xH (53,8 1¢), N?l'7 =236 kH (23,6 1c);
TO e, Aas cxatwix, 3oHe Ne VIII IX N8'8=-—~271 kH (—27,1 1¢),
NJ g=-—30,6 xH (—3,06 c).

Bee ycuaus W ApyTHe HaHHBIE, XapakTePH3YIOWME TNPUHATHIC 30HLL
yHHbuKanuu, cBegeHt B Ta6n. 1. Jro Bemmumnnl di, —mo (7.22), Ky,
Ptz Riz—no (7.23) — (7.28) n N§, Nj, —mo (7.30). Tlpu masua-
YEHHM NJIOMIAJ¥ M NJMH TPAHHL 30H AJis PAaCKOCOB NMPEAMOJATaeTcsi, YTO
KOJIHYECTBA PaCTAHYTBIX H CXKATHIX PaCKOCOB OAHHAKOBHL.

3nakn ycuauit N ycTaHOBJeHE! ¢ YYETOM HCIOJIb30BaHHA (HOPMYA
(7.23), (7.24) u (7.30).

TexHHKO-5KOHOMHUYECKHE TOKa3aTeNH NPOEKTA-aHAJNOra  ONpEAEs-
lorcst caenyomsM o6pasom. CTOHMMOCTb  H3TOTOBJIGHHS KOHCTPYKIIUH,
pyG/T, ¢ yueToM TPAaHCHOPTHHIX PACXOMOB MO AOCTABKE € Ha MOHTaX
[2, 3, 4].

Ci =1,15 (Com + 3,656 T; + 3,54) + Cyr, (1)
rAe Com ~— CTOHMOCTb OCHOBHBIX MATEPHANOB HA | T CTaJLHBLIX KOHCTPYK-
uni —ra6a. 1 no [4)}; T;— TpynoeMKOCTh H3TOTOBJIEHHS, Yel.-4/T, NpPH-
HuMaemas no AaHHMM [5]; Cir =~ CTOMMOCTD TPAaHCMOPTHPOBaHuA B 3a-
BHCHMOCTH OT TEDPHUTOPUAJBHOIO  DPacHONONEHHS CTPOEK; cCOCTaBjder
3—8 py6/r [6] u moxer yrouusTecst no dopmysam u3 |7, 8].

CrouMmocTh MoHTaxka (py6/r) mo (2]

Cm:=0.9Tms (14 0,8) +Crmm, (2)
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fre Tms — TpynoemkocTs MohHtaxa (vea-u/t) no [9]; Cmm — cTOH-
MOCTb SKCIJIyaTallHH MOHTA)XKHEIX MEXaHW3MOB, KoJebJiomascs B npe-
aenax 5—15 py6/r [2], moxer OCbltb YTOYHEHA TaKkKe ¢ [OMOLLBIO
¢opmyn us [7, 8.

Croumocts «B fede» (py6/t) mo [2, 3, 8]

Cq=1,18 (1,01 C; + Cpis) (3)

rae C, u Crm, AatoTca Bolpakennamu (1) n (2).

Iepexosn k pacnpeneineHnio  crouMoctH Cg 1o Ko3ddHuiteHTam
Cm, Cy u C,, NpuMeM BO BHMMaHHe CJeAyIOl(He AAHHBIE MO NPOEKTY-
anaJjory: a) naowagk Nokpurua (Gaoka) — 288 M2%; o6Gwas macca Gao-
xa— 9,26 T, B ToM uHcJe crepxHel — 7,76 T, pacoHoK — 1,2 T, METH30B—
0,3 T1; uncao yanos — 77, uHcao cTepxHeit — 224; 6) MaTepHaa CTepxK-
Helt — crasb mapku 14I'2 wam 10I2C1 (Bcero 6,15 T) no 146 py6/t u
mapku Ber3ne6 (1,61 T) —no 125 py6/t, ans ¢dacoHOK — cTajdb MapKH
Ber3end no 145 py6/r, GosaTol ¥ rayiky — HOpMajbHON TOUHOCTH, NO
320 py6/r (yxasaHHble LeHH B  KayecTBe Com B3ATH YCPEIHEHHO H3
Tabn. 1 mo [4] m mnpefickypanry Ne 01—05).

B) OOJILIUHHCTBO 3JIEMEHTOB CTPYKTYPHBIX 6J0k0B (90% mo koanue-
c¢tBy H 70% no macce) NpoXOoAAT HA 3aBojJe TOJLKO OnepalHuH no of-
paGotke (peska B oOpasosasne orpepcThii) [5], mosromy wuacts croO-
uMocTH Cy, 3aBHCALLYI0 OT TPYAZOeMKOCTH Ty, MOXHO CYHTATh NPOMNOP-
HHOHAJIbHON YHCAY CTepXKHel;

T) HAa MOHTake, no gauuniM [9], ZonM CTOUMOCTH COOPKH W MOLB-
eMa coctaiasior npuMepuo 60% u 409% Cms Yacrs cromMoctn, 3a-
BHCAILYIO OT TPYHOeMKOCTH cGopkH, T. €. 0,6Cm., npubmuxenno Gyaem
CYHTATh NPONOPUHOHAJBLHOA UYHCAY Y3J0B, & OCTaAbHYI0 4YaCTb — IpO-
IOpLLHOHAJbLHOM Macce.

Yuuthieas ckasantoe, 8 Cn, BKAOUAEM:

CTOMMOCTb OCHOBHLIX MaTepHajoB crepxueidl mo (1) u (3)

6,15 1,61
— ~—11,15-1,01-1,18 = 194;
(MG 7,76 +125 7,76 ) !

YCIIOBHO-NOCTOSHHUYIO YacTb CTOMMOCTH H3rOTOBJIEHHS, He 3aBHCH-
myio ot TpyRoemkoern T, mo (1) u (3)—3,54-1,15-1,01-1,18=5;
CTOHMOCTb TpaHcnopTHpoBanus (3 paciera Ci,=5 py6/t mo (1) u
(3)—5-1,01:1,18=6;
CTOHMOCTb MOABEMA KOHCTPYKUHH (Hcxois U3 Cmm=10 py6/T u

288
Tms=0,43 yea,-u/m? win Tm,=0,43ﬁ;=13,4 yen-y/t), mo (2) u
(3)—0,4 (0,9-13,4-1,8+10) 1,18=15.

HUToro: C,n=220 py6/t.
K xoadpduuuenty C. OoTHOCHM:
CTOMMOCTb OCHOBHHEIX MaTepHaJOB MO y3JOBHM ¢aconsam us (1) u
(3) — 145.1,2.1,15.1,01.1,18.1/77=3,10;
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TO XKe, N0 GonrosiM coefunenusiv u3 (1) u (3) —320-0,3-1,15X
x1,01-1,18.1/77=1,71;

croHMocTs  cOopku  Gaoka mo (2) m (3) —0,6 (0,9-13,4-1,84
+10) 1,18-9,26/77=2,70.

Hroro: C,=7,51 py6/ysen.

Kospdunuenr C, HaXoAHM M3 pacyera YacTH CTOMMOCTH H3rOTOB-
JIeHHsl, NPONOPHHOHANbHOH TpynoeMkocTH T;, KoTOpasi Ha TNOTOYHBIX
JHEHAX cocTaBiaser He Gojee 0,16 uen.-w/m?, 7;=0,16-288/9,26=—
=4,98 ven.-u/t; Cs=3,65.4,98-1,15.1,01-1,18.9,26/224=1,03 py6./cTep.

VaeipHbie MOKA3aTel CTOHMOCTH OrPAXAAOIUHX KOHCTPYKUHMH B
coOTBeTCTBHH ¢ dopmynolt (7.18) M HUCXORHBIMH AaHHBIMH MO NpoQuJIH-
pOBaHHOMY HacTuay Maccofi 3,73 T npu [=b°=3,0 m; Cr=2300 py6/T
HJIH
300-3,73

3,0-288
¥ cTeHOBuM naHeasiM C,;=10 py6/m2.

2. OnpeneJjienye ONTHMAJbHLIX NApaMeTPOB H COOTBETCTBYIOMHX 3KO-
HOMHUECKHX TOKa3aTeseil.

Bripakenne IJist NpUMBENEHHBIX 3aTpaT NpuHHMaeM no ¢opmyJe
(7.34). Ucnonwdysa ykaszanus nm, 7.11, 7.16 M ucxonHble AaHHLIe AJsi
pacueta 3KCMJAYATALHOHHBIX DPAacXOj0B, ompefensieM KospguuueHTs H,
u P,. [No HopmatuBam Taba. 1 u3 [10] (xak Ans OZHOSTAKHOrO Kap-
KacHoro 3faHus ¢ maowazaeio nona ce, 5000 m2) pgons aMOPTH3ALMOH-
HbIX OTYHC/AEHHA H TeKyWIMX PEMOHTOB OT INEPBOHAYAJBHON CTOHMOCTH
cocrasastier: H,=0,01(1,0-+1,4+42,3) =0,047 ron—1.

Mo Ta6n. 3 u 13 [10] HaxoauM yaenpHble PacxoAbl Ha OTOMJIEHHE
H BEHTHJSIHIO B 3KAaHHH €O CTPOMTENbHbIM oGbemMoM Gonee 200 Thic, M3
P,.=0,1 (1,14--0,89) =0,203 py6/(m3-ron).

OcranbHee Ko3ddunuentsr B (7.34) — P u L: P=LoL,=24-12=
=288 M2, L — pauHa CTEHOBOr0 OrpakKAeHus, INPHXOAsINascA HA OJIOK,
KaK yacTHoe OT AeJieHHsi nmepumerpa (4-144) Ha unciao 6saokoB (144X
X 144/288), T.e. L=8 M.

Croumocts NOKpHTHA C Kak (YHKUHS HCKOMBHIX HapameTpoB a, b
u h onpejensercs BbIpaXKeHHeM B KpPYrJHX CKO6kax cdopmyant (7.34),
rae I=b, u u s pawrca B Bufe (7.19) ¢ KosdduuHenTamu no crpoke
«0» Tabn, 19. Macca crepxueii m(a, b, i) ananornuno (7.35) noayua-
eTcs caefyloluM o6pasoMm:

n_, (e, derd) (Mo
v P ab 2a R, b6h

2 7,9 Vbhbo k., a®
2 2 +

Cp = =1,30 pyG/m3

+— 4
3 1200,V N R, 0,
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+a i dgz dgz + dgz Ngz kb + k5z a? +
ab 206 Ry, bOh 02,

+b 2213 d%a z+d132 NlSz + le.zb2 +
b Rla z 9?3 z

2=l

ZZ( 14 z+d34z 2‘ ) k14z
2

=1

+ b Z“\ 15 z'}‘d?E z _l_ sﬂ d N?S.z h? + le.z b 4+
5,
b 2 i 1.2 Ris . b p%ﬁ.z

z=]

Z, 0 2
4dl, ho be, kip |
0 0 —_ r

+z,2{ — [(N,z+1v,+,,z) o Tarn T o | T

2==1

di, + dy, ho s }
b

2 ———= (N9, —N? —
+ ( iz t+1.z) 212 hR{z

rae

a® b?
b=V e

Harpyska ¢i; Ha Hepaspe3Hble CTepKHH BEPXHEro [0sica COCTOHT
M3 PacyeTHOH 3a BHIYETOM COGCTBEHHOrO Beca CTPYKTYPHL:
9,26-104

= —_— =4 413 2).
12 = 4450 288 130 ITa ( Kre/m?)

OcrajibHble KOHCTAHTHL NPHBENeHEl Bhiie B TaGu. 1.

C yuerom (4) ¢yHKUUA BPUBEAEGHHHX 3aTpaT MMeer sup (7.37) ¢
KOMNOHeHTaMu f; no crpoke «O» Taba. 23. Koadduuuento dopmupy-
OTCA NpH NOAOOHEIX ujenax (4). OHH Tak Xe, Kak ¥ C;i, BHUUCAAIOTCH
¢ NOMOIbIO cnenuajdbHofi mporpaMmu Ada DBM, koropas 3arteM MHHH-
musupyer gpyunxumo Z (a, b, o) no Heiorony.

TosyuenHbie onTHMAMbHBE pa3mepnl: a*=3,92 M, b*=233 M, h* =
=1,43 M; COOTBeTCTBYIOUWIHe IOKA3ATeNH: NpPHBEAEHHble 3aTpaThl Z*=
=2,43 py6/m:2 rox; Macca crepxHeii m*=30,1 Kr/M2%;, cronMocTb MeTal-
JIOKOHCTPYKIHI Gi10Ka c: or =9.38 py6/m2.

3ajaua penleHa Takxe M NpPH KBaJpaTHo#t Aueilke, T.e, b=a. B
9TOM Cayuyae pesyabTatnl: a*=2,93 M, k*=1,45 m; Z*=2,53 py6/m2-ron,
m* =285 kr/m?, C;, =9,22 py6/m2.

3. Ouenxa notepr NpHBeAeHHHX 3aTPaT NpPU NEPeXOhe K MOZYJb-
HBIM pa3Mepam.

B coorBerctBHH ¢ n. 7.17 DO nporpaMMe TaKXKe BbIUHCIAEHH
XapaKTepHBIE TOYKHM 3JIJIMIICA  MNOTePh C HEHTPOM B TOYKE ONTHMyMa
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hm (6*=2,93 ™M, h*=145 M) Opu

B U]Z*=0,01; on=~0375 mM;

// \ t12="0,0505 M; €93=0,0719 u;
2 oz =0,264 m.

637 QO6sacTh, orpaHHYeHHast

7 L 5k - 3THM aaJauncom (puc. 2), BKJIO-

\ 90 yaer pelueHus, YKJOHSIOLIHEC

— OT ONTHMAaJAbHOrO IPH YpOBHE

7 2 3 % a,m 1orepb NpUBeJEHHHX 3aTpaT Me-

Hee 1%.

Puc. 2. TI'padmyeckoe npeacTaBiacHHE Takum 06pa30M, pasmepel

NPMBENEHHLIX 3aTPAT cepuiinoro 6ioxa a®=3 M, h'=

=]1,5 M pecbMa OGJH3KH K On-

THManbHbIM: @'—a*=3,0—2,93=0,07 M < a; h*—h*=1,5—1,46=

=006 M K Clag.

TMpumep 2. Tpebyercs olpeAeauTb ONTHMAJIbHYIO MO IPHUBEJEHHLIM

3aTpaTaM MJHHY CTEPXKHS @, BBICOTY i B NPOCTPAHCTBEHHOH peIUETYaTOH
KOHCTPYKUHH u3 Tpy6 (cucrema «MAPXH»).

Hcxodnble danneie

1. Kpatkas xapakTepucTuka KOHCTPYKTHBHOH cHcTeMbl. CXxeMa —1mo
THRY pHuc. 7.2, a, KPHCTAMI — NOJYOKTasAp, siuelika — KBajpaTHas, Bce
pe6pa xpucraaia — ogHONH aiauHbl, CTepiKHEBHE aJIeMEHTH CTPYKTYPHO#
IJIHTH — U3 ropsiueed)OPMHPOBAHHBIX H 3JIEKTPOCBapHHIX TPYO. Y3JoBHe
coenutenns — tina «<MAPXH», c60pKa OCYILECTB/ASETCA HA MOHTaXXHOM
miollajKe M3 OTAENBHBIX CTEPACHEBEIX M Y3JIOBHX AeTajeil. KpoBeabHas
KOHCTPYKIHSI — CTaJbHOM NPO(HAUPOBAHHBI HACTHJ MO MNPOroHaM U3
LIBeJIEPOB, OMHPAIOUIHXCA B y3Jax BepXHel NMosiCHOf ceTKH.

2. KoHkperHbe ycinoBHs NpoeKTHpoBaHHs. Pasmepnl GoKa NOKpLI-
THA: Lo==Lp==18 M. Onupanue — B yraoseix Toukax. Pacyersas pasno-
MepHO  pacnpefe/leHHas  BepTHKaJapHas  Harpyska: ¢=3750 [la
(375 krc/m?).

Martepran g4 NOSCOB H PAacKOCOB — MAJIOYIJIEPOAKCTAA CTaNb Kjacca
C38/23 ¢ pacueTubIM conmportuBieHneM R==210 MIla (2100 krc/cm?). Co-
KpameHHblll (yHudbuuupoaHHuit) coprament Tpy6 mo I'OCT 8732—-78
XapaKTepHayercs AKana3oHoM YAeNbHOro pajauyca uHepuuu p=0,6--
+1,0.

[Toxkasartesn CTOMMOCTH CMeXHBIX KOHCTPYKUHMi: cTajbHON npoduiu-
poBaHHbl# HacT#a no 300 py6. 3a 1 1; mporons no 200 pyG/t; creHoBEe
svencTo6eTOHHBle NaHesn — no 15 py6. sa 1 M2

[TapameTpsbl MepeKpPHIBAEMOro 3aHHs, BIMSIONIHE HA SKCNIYaTalHOH-
HBle PAaCXOAbl: 3AaHHe OAHO3TAXKHOEe ¢ ceTKoit KoJIoHH 18X 18 M, pasme-
pamu B miaade 360144 M; nmepHMeTp CTeHOBHLIX OrpaxaeHuit — 504 M;
BHICOTA NOMEWIEHHH A0 HH3a KOHCTPYKuMii — 7,2 M; (OHapH — CBETOBHE
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Puc. 3, Pacmpeaencnue YCHAHMH B CTEPKHEBOM nauTe W COOTBETCTBYOUIHEe HM
3oubl yRUQHRARUH
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{3enuTHEIE); NPOH3BOACTBO XaPaKTEPH3YETCsi HESHAYMTEJbHBIMH H3G6bIT-
KaMH SIBHOTO TeIlla; peXXHM paGoThi — JBYXCMEHHbIH; YCIOBHA BHYTPEH-
Heil cpefibl 110 arpecCHBHOCTH — HOpMaJbHble; CTOAMOCTb TelJIOBOH 3Hep-
run 4 py6/I'kan; pacueTHas TeMnepaTypa HapyKHOro BO3/yXa — MHHYC
45°C.

OnTumusayuonnotll pacter paamepa sdedxu CTPYKTYprOzo 6a0Ka

Hacrostunii pacuer BhINOJHSETCA MCXONs H3 eRHHOIl MJIMHBL CTepK-
Heil KaK M0sCOB, TaK M PacKocoB, IPH 5TOM BbicoTa GloKa cBfi3aHa ¢
pa3aMepoM sueHKH COOTHOUICHHEM h=afy2.

1. CraTnueckuii H TEXHHKO-S5KOHOMHYECKHH aHAJIU3 CTPYKTYPH C (HK-
CHpOBAHHHMH napaMeTpaMiu. B KadecTBe NpOTOTHNA NpHHHMaeM G6JOK
NOKPHITHA TIJaBHOFO KOpPHyca KOMGHHATA HHAYCTPHAJBHBLIX CTPOHTENb-
ubix KoHcTpykumii B Kpacuosipcke [11], rae a®==b°==3,0 M, h%=ay2=—
=2,12 m.

CraTHyecKHMif pacyeT BHIMOJHSEM C NOMOWEI GOPMYyJ, NpeiloxeH-
#pix B pabore [12]. Pacnpenenenne ycuauii B CTepKHEBOH IJIATE H CO-
OTBETCTBYIOIHE 30HH YHHOMKALHH NpejAcTaBJeHw Ha puc. 3. Pacyernbie

YCHJMS MO THNAaM CTepXHeil: ¢=1 (BepxHHe mosica BROJb mpotera L,
Z,=3)

0 — b gL 0,375- 188
e YR TN I MR
4,2
N® %‘—:39,1 =228
1 ’
N?)2== max 5 = 23 T}
NP cos =X _ 39 1 cos T2d g3
18
N‘l’,s'—"o

t =2 (pepxuue mosica BROJb npodeta Ly, Z,=3)

Ny =Ny =389,11c; Nj,=N),=231c; NJs=N],=0.
t=>5 (HmKHHe nosica BRonb nposetra L,, Zy =3)

Ng (=1,2N*=1,2-39,1 = 46,9 1c; Nj ,=1,2-23,0=27,6 1c; N§ 5=0.
t=06 (uwxuue nosica BAOJL nponeta Ly, Zg=3)

NY, =N§ =46,9 1c; Ng,=N§ ,=27,6 1c; NJ,=Njz=0.

t=9—12 (packocbl, Zr==bB, o — yrosa HakjJOHa packoca K Tro-
PH30HTY) .

o 1 NI —
== —— = . .182. = .
Noa=7T g = 20,3718 VZ2=143 1c;
0,33 N2
’ a
Npa=Npp=—7" = =0,33.43,0= 14,2 1c;

231



(414

£ee

TaGbauna 2

TN ) Hoyep | Maomags PacuerHoe Ktl)lsndé‘gg " | Yzeavnun
CTePK-| 3oun 30HH Cpanuisl 308 ycaane Kaacca baguyc
HA cTany HHEDIRH
SueMeBTH IlpuMevanne
t z de, M2 di, m dz, M ds, m dé, m N?, T k-104 [
1 32,4 10,8 — 10,8 — 39,1 0,42 0,8 CxaThsl
1 2 97,2 7,2 — 7,2 — 22,8 0,42 0,8
2]
S 3 194,4 0 — 0 — 0 0,42 0,75
&
N 1 32,4 — 10,8 - 10,8 | 39,1 0,42 | 0,8
<
=
= 2 2 97,2 - 7,2 — 7,2 93,0 0,42 0,8

3 194 4 — 0 — 0 0 0,42 0,75

1 l 32,4 — — 46,9 l 0,8% |Pacranytu
*__

g | 5| 2! o2 — 0 — 0 27,6 | N
g 3 | 194,4 — 18 — 18 0 0,25 0,75 |IToa6upamorT-
= l € 10 Apr=

1 32,4 0 —_ 0 — 46,9 0 0,8* |PacranyTa

6 2 97,2 0 — 0 — 27,6 0 0,8*

3 194,4 18 — 18 —_ 0 0,25 0,75 |ITox6upatoT-
¢ N0 Apr==
=200

1 9 — — — — 43,0 0 0,8* |Onopumit
packoc pac-
TAHYT

_ 2 74,6 — — —_ — 14,2 0,42 1,0 CxaTh

5]

[=]

5

S 9—12| 3 74,4 — — — — 7,1 0 0,8* (Pacranytn
(ycnoBHO)

4 74,4 — — — — 7,1 0,42 0,9 [Cxatu (yc-
JIOBHO)

5 91,6 - — — — 0 0,25 0,75 |Tlon6uparoT-
cAa 1o 7\.pr=
=200




0 _ N0 __ — — . 0 _
N 3=N,=0,5N,;=0,514.2=7,1 1c; N} 5=0.
Bce ycunus u octasibHbie JAHHbIE, XapaKTEPH3YIOUMe INPHHATHIE

30HH yHH(HKaunuu, cBefenst B Taba. 2. ITo cpaBrenmio ¢ Taba. 1 oHa
HECKOJIbKO COKpauieHa 3a cuer d5—d?® (cm. Ta6a. 21), R, Besze paBHOro

210 MIlIa (2100 krc/cm?), u N?_H, TaK KaK npeanoJaraerca HCHOJb30Ba-
Hae ¢opmyn (7.33). 3ous III u IV (s packocoB) TomorpadpuyeckH
cosnagaloT, HO K III yc/oBHO OTHeceHBl pacTAHYTHE CTEPXKHH, 2 K
IV — cxxaThie. 3uanenuss yAedbHbIX PajHycOB HHepuuH s TpyCGua-
THIX CeyeHHii KOHKDPETH3HPOBAHB! NPHMEHHTENbHO K YHH(QHUHPOBAHHOMY
copramenty «<MAPXH>».

TexHHKO-9KOHOMHUSCKHE [OKA3aTeJH MPOTOTHNA ONpejeasiorcs ¢
noMompio popmyn (1)—(3) u3 npumepa 1, a Takke ciepymoineir [4]

Com = 1,035 (Krm Cpr Kd +1,5), (5)
rae Com — CTOMMOCTb MATEPHAJIOB KOHCTPYKUHMH, HE OXBAueHHHIX Npei-

ckypautom Ne 01-09, py6/t; K:m — KosdduunedT pacxoia MeTasia Ha
1 T KOHCTpPyKUMH, NpHHUMaeMbllt 1o Tabua. 2 [4]; Cpr, — onrosas UeHa
Habopa mnpoduJel nmpokaTa B KOHCTPYKLUHMH 1o mpelickypanty Ne 01-02,
py6/t; Ka— o6mufi xo3pduUHEHT NPHNIAT K ONTOBHIM lEHAM 33 Ka-
YeCTBO H YCJOBHs NOCTaBOK NpoKaTa, NpHHHMaeMHft mo Ttabn. 3 [4].

Jasi BO3MOXHOCTH HCHOJIb30OBaHH# YKAa3aHHBIX 3aBHCHMOCTef cne-
JyeT YTOYHHTL  [JaHHHe IO paccMaTpuBaeMoMy  anajory (mpo-
TOTHIY):

a) maowazns Osoka noKpuiTHS — 324 M2, ofbmas Macca GJoKa:
0,0223.324 =7,23 1, B ToM uHcae cTepikHeit — Tpy6 (~80%):0,8.7,23=
==05,78 T; nerajedl ¢ mexaHuuecko#l ofpaGotkoii: 0,2-7,23=1,45 T.

Macca OCHOBHHIX AeTaJieil: ysJjoBble 3jeMenTn (85 mr.): 0,0045X
X85==0,38 T; BHCOKONpoyHre Goatn (576 wr.): 0,00089-576=0,51 ;
ma#6e, MydpTer u npoyee — 0,56 T; uncao ysnoB — 85, 9HCAO CTepK-
Helt — 288;

6) CTOHMOCTb OCHOBHHIX MAaTEpHaJOB A TPyGuaThIX CTepKHeH H3
craimu Mapkd Ber3nc6 (wau Cr20) mo Ttaba. 1 [4]—170 py6fr. Crou-
MOCTb TOPAYEILITaMIOBAaHHEIX 3aroTOBOK Y3JIOBHIX JeTasnedl W3 cTajH 45,
npuHuMaeMas no npeiickypanty Ne 25-01 ycpeanenHo B kavectBe Com —
260 pyG/T. CTOMMOCTb BLICOKONDOUYHBIX TePMHYECKH 0GpaGOTaHHHX 6oJ-
TOB H3 cranu 40X, npuHsaTas aHaJOTMYHO NMpeJBAYIEMY IPHMEHHTENbHO
K npefickypanty Ne 01-05, u. 3 — 500 py6/r. OnToBas nena Cp, HaGopa
npogusell npokaTa, HAYUEro Ha H3TOTOBJEHHE WIECTHrPAHHBIX My(T u3
crasm 35 ¥ NAOCKAX wWai6 u3 craya Berdnc2, nmo npeiickypaury Ne 01-02
(4. 1 u 2) B cpeanem — 105 py6/T (npH krm==1,08 1 ka=1);

B) TPYAOEMKOCTb H3rOTOBJIEHHsI CTEPIKHEBHIX 3JIEMEHTOB ONpeAens-
eTCs1 onepauuaMy O6paGoTKH (pe3KH), cOOPKH H CBapKH M MOXKeT ObiTb
Ol€HEHA C MOMOWbI0 HOMOrpaMmul puc. 4.9 [8] npu ycpeaHeHHHX BXOA-
HBIX napaMerpax (AuaMeTp TPyGH ds; =~ 90 MM, Macca 1 CTepXKHS Mg =
=~ 5780/288 =20 kr) — 0,35 ues.-y/cTeprreHb,

TpynoeMKOCTh HM3TOTOBJIEHHs] Y3JOBBIX COEJHHEHHH OnpefesneTca
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OnepalUsiMH MeXaHHuecKoll o6paGoOTKH Jerajedl (COGCTBEHHO Y3J0BOTO

sjaeMeHTa, MydT, a6 ¥ GosaToB) H MOMKeT OBITp BHIUHCJEHA NO GOpMY-
J1e [8]:

3, 3 1450 \2
I'mo = 0,341 ]/(msu)‘z = 0,341 l/(—sg_) == 2,26 yes. u/y3en

(tmyy — cpenHsisi Macca peraneit B ysJe, Kr);

r) ofmas TPyAOeMKOCTh MOHTa)a KOHCTPYKUMii Tuna «Kucio-
BOACK», NOAOOHBIX paccMaTpuBaemblM, no AanHpiM [9], cocraBaser
0,47 w4em.-u/m2. TpygoemkocTs COOPKH CTPYKTYPHOIl MJIHTHI THIA
«<MAPXH», CyuecTBeHHO 3aBHCSALLYI0 OT KOJHWYECTBA CTepIKHel mpu
¢$HKCHPOBABHOM mJaHe, oueHupaloT B 0,2 yen.-u/m2. Ha sTom sTane npak-
THYECKH He TpeGyeTcsi MexaHH3MOB.

YacTp CTOHMMOCTH MOHTaxa, OTHOCALLYIOCH K CTOHMOCTH MoAbeMa
6J0Ka B NPOEKTHOE MOJIOXKEHHE, KaK M paHee, CYHTAaeM MNPONOPIIHOHAJb-
HOM ero macce,

YunThIBast M3J0XKEHHOE B IM. @—e, MOXKHO PacnpeiejHTb CTOHMOCTb
KOHCTPYKUHE «B nese» mMexay KoapduuueHramu Cm, Cy H Cs. B noka-
satesib C, BKJIOYa€M: CTOHMOCTb OCHOBHBIX MaTepHAJIOB CTepKHeH no
dopmyaam (1) u (3) 170-1,15-1,01.1,18=233; yc/NOBHO-NOCTOSHHYIO
yacTp CTOHMOCTH H3roToBJeHHs no (1) u (3) 3,564-1,15-1,01-1,18=5;
CTOMMOCTb TPaHCNOPTHPOBaHHA H3 pacyera C;=>5 py6/r [6], no (1) m
(3) 5-1,01-1,18=6; croumocTs noxbema Gioka Hexolsd H3 Coum =
~ 10 py6/T [2] B Tm,=(0,47—0,2)324/7,23=12,1 yea.-u/T, no (2) n
(3) (0,9-12,1-1,8410)1,18=35. UTor 0 — Cpy =279 py6/T.

K kosdduurenty C, OTHOCHM: CTOHMOCTh 3aTOTOBKH Y3JIOBOTO 3J€-
menra no (1) u (3) 260-1,15-1,01-1,18-0,0045==1,6; cTrouMOCTL H3rO-
TOBJIEHMS Y3/0BHIX coefuHenuit no (1) u (3) 3,656-2,26-1,15-1,01-1,18=
11,3. HToro— Cy =129 py6/y3exn.

Kosdbduuuenr C, cocrasasercss TaK: CTOMMOCTb BBICOKONPOYHbBIX
Goanros mo (1) u (3) 500-1,15-1,01-1,18-0,00089-2==1,22; cTOMMOCTDL
MaTepuanoB i Mydr H maii6 no (5), (1) u (3) 1,035(1,08-105-1+4
+1,56)1,15-1,01-1,18.0,66/288=10,32; CTOMMOCTb M3rOTOBJICHHS CTEPNK-
HeBLIX 3JeMenToB mo (1) a (3) 3,65-0,35-1,15-1,01-1,18=1,75; crton-
MOCTb cOOpKu CTPYKTYpH no (2) u (3) 0.9-0,2-324-1,8-1,18:288=0,43.
HToro—Cs=3,72 py6/cTepxeHb.

YaenabHble NMOKa3aTeJH CTOMMOCTH Orpa<AaiolHX KOHCTPYKUHH non-
CYHTHIBAIOTCS B COOTBeTCTBHH ¢ opmysoii (7.18) ¥ HCXOAHBIMH AAHHLI-
mu. Ilpu pacxode wmatepnasa Ha Hactua 0,0135 T/m?2 B mporon:
0,0035 1/M? noayyaem: Cr=(0,0135-300+-0,0035-200) : 3,0=1,68 py6/m°.
Jns creHoBHIX nmaHeded Cgi==15 py6/m2.

2. OnpeneneHHe ONTHMAJbHOH AJIHHBI CTEPXKHS H COOTBETCTBYIOLIMX
9KOHOMHUYECKHX HOKa3aTeJieH.

Boipaxenue 1A TPHBEAEHHBIX 3aTpar npuHuMmaem B BHRe (7.34).
Hcnonbays ykasanus nm, 7.16, 7.11 u ucxolAHbe JaHHBE AJA pacyera
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9KCIVIYaTAHOHHEIX PACXOLOB, onpenensieM Kosbduuuentst H, u Pn. [lo
HopmaTtuBam Tabn. 1 [10] anst OAHOITAaXKHOrO KAPKAacHOrQ 3AaHHA C
naoulaael0 uona  cphle 5000 Mm% H,=0,01X(1,0+1,442,3) =
=0,047 rog—1.

Ilo taba. 5, 6, 15, 16 1 17 [10] HaxoauM yhelbHble PAcXoAbl Ha
OTONJIEHHE N BEHTHAANUI B GechOHApHOM 3JaHHH CO CTPOHTEJbHLIM
o6nemoM Gosee 200 Thic. M3 C y4eTOM NOMPaBKH HA CTOMMOCTb TeMJAOBOM
sueprun: P,=0,5-0,1(2,42+3,49+ 1,264-1,53)0,93==0,405 py6/m3 rou.

Ocranptie Koadduuuentn B (7.34), P=Ly-Ly=18-18=324 m?,
L=(504-324)/(360-144) =3,15 m.

CToHMOCTh NOKPHLITHSI KakK (YHKUHS HCKOMOrO napameTpa a omnpe-
IefsieTcs  BhipaXKeHHeM B KPYyrawx ckobkax dopMmyas (7.34), rie h=
==a/]/2_, {=a, u v s paiorca B Buxe (7.19) npu b=a u koaduuuerrax
Ho Ta6a. 19 (cM. n. 7.14), Macca crepsxHeit m(a) ananoruuso (7.35)
NOAYYaeTcs TaK:

Z (&, dl + &, M ky, a?
LIS ‘2 + 12 + 122 n
A{ =l a Rlz 0z

3, N +22)

2=]
+a Q\ dgz dGz +d NGz + k6z a? +
zA_: a Rez P
Z, 0 0
4d N, a k.y a2
rZ rz rz
a , 6
to X (R,zaﬂpgz) (6)

rie KoHctanT d, N, &, o pauel B Tabu. 2.

C yuerom (6) ¢dynxuus Z (a) umeer Bux (7.37) ¢ KoMnoHeHTaMmu
f« no tabn. 23 raasst 7 npu b==g, h=0/y2. KospPpuuuentst K; n C; Bui-
YHCARAIOTCS CNelHanbHoH nporpaMmoit aaa DBM, Kotopast 3aTeM MHHH-
MH3UpPYeT (PYHKLHIO NPHBEJEHHBIX 3aTpar.

Tonyuernbiit orBeT: a*==2,98 M, h*=2,11 m. CoorpercTByIOWHE
onTUMyMy [oKazaTenu: NPHBeReHHBe 3arpaTh Z*=3,71 py6/m*-rox;
Macca cTepxkHeit m*==19,0 Kr/M%, CTOHMOCTb MeTaJJIOKOHCTPYKLHIiI
C;k==12,1 py6/m2.

3. Ouenka nOTeph NPHBEJEHHBIX 3aTPaT NPU Nepexofe K MORYJIb-
HOMY paaMepy.

B cootBetcTBHH ¢ m, 7.17 ¢ nomombio 3IBM Taxkxke BbIYHC/IEHO
MaKcHManbHOe VKNOHEHHe a1 OT pasMepa a* npu KoropoM To-
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Tepu (Z — Z*) He npeBHINAIOT OAHOro npoueHra Z*: @,,=0,31 M. Ta-
KHM 06pa3oM, MOMNKHO NPHHATL AJA NPOEKTa pasaMep CTepKuHs a=3 M.

Janee 6b1a1 BHIMOJHEH ONTHMH3ALHOKHLII PacyeT, B KOTOPOM pa3Mep
NOsACHOM fYeHKH M BHICOTA NJHMTH BapbHpOBaiiuch Hedasucumo, Ilocie-
JlOBaTeJIbHOCTh pacyeTa — AHAJIOTHYHA UpeAblAYLIEMY.

IMonyuenn caeayiouie pesyabTaTbl: pasMep MOSICHOH sueiikn a*=
=3,567 M; BeicoTa MIHTH A*=1,36 M; CTOIMOCTb MeTAJJIOKOHCTPYKIHH
C;k=ll,7 py6/mM2; npusegerHble 3aTpatel Z*=3,48 py6/(m2-rox).

Ilepexoss K MOAYJLHOMY pa3Mepy CTep:KHeil MOACHOH CeTKH — 3 M M
HasHayas AJHHY pacKoca 2,5 M, MoJiyuuM BBICOTY MokpeitTna 1,32 M, uro
1O CPaBHEHHIO C NPHHATOH B HACTOAIEe BpPeMS BHICOTOH MAMTH 2,12 M
ZaeT SKOHOMHIO NpPHBEJEeHHHIX 3aTpaT nopsifika 5%.

B ynudunupoannom copraMeHte cuctemui «MAPXH» umeerca rak-
XKe crepxeHp jquauHoA 2,0 M. Mcnosb3ysa ero aJisi moscoB ¥ packocos, NO-
JyqaeM MosicHyIo siueiiky 22 M u BhicoTy muuTH 1,41 M. B 3ToM criyuae
NI0 CPaBHEHHIO C ONTHMAJbLHLIM pelieHHeM NpPHBEJEHHHIE 3aTPATbl YBEJH-
yHBarTca Ha 219.
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ITPHJIOJKEHHE 2

Mpumepn onpepenenns Hecyuiei cnocoGHoOCTH
CTPYKTYPHBIX MJHT

Bausnue navasvnolx Hecosepuiencre

Pacuer CTpyXKTypHHIX KOHCTPpYKuuii Npm ynpyronaacTnueckoi pabo-
Te Matepuaja nposoAuM Ha DBM B COOTBETCTBHH C METOAHKOM, H3JnN-
xennoi B n. 4,36, npn yuere (pU3HUECKONA H reOMETPHYECKOH HesiHHed-
HOCTH.

CornacHo 3Toff MeTOAMKE Ha NepBOM 9TaNe pacuera AN KaXKAOoro
rMNOpas3Mepa CTPYKTYPH OnpefessioTcsi 3aBHCHMOCTH MIHOBEHHBIX JKeCT-
KOCTeHl CTepXHEH OT OTHOCHTeJbHOro COJIM)KEHHA HX KOHHOB 10 Ha-
npaBJeHuio AeificTBua cHa. Ilpu sToM HMelolHecs HecoBeplEHCTBAa KOH-
CTPYKUHA B BHAE HAYAJNBHHIX MCKPHBJAEHHH OTAEJNBHBIX 3JeMeHTOB H
PacUeHTPOBOK y3J/0B 3a[al0TC1 B MCXOAHBIX AAHHBIX B BHAE IKCUCHTpH-
CHTETOB IIPHJIOXKEHHA NPOAOJIbHHX CHIL.

B ynpyrok craauu paboTel MrHOBeHHble KECTKOCTH CTepHell
onpeAenioTCA B COOTBETCTBMH C pekoMeHpauusmu mn. 4.13 u
4.14, Tlpr pasBHTHH NJAacTHYeCKHX JAe(OpPManuil MIHOBEHHHE IKe-
CTKOCTH  DACTSAHYTHIX  3JIEMEHTOB  NPHHMMaeM  HE3aBHCHMBIMH OT
3HAaueHHH  OSKCUEHTPHUCHTeTOB M  paBHhiMH Dp=FxA, rpe Ex—
KacaTeNbHBI# MOAYJb YIOPYIOCTH, MOJyYeHHBIH H3 AuarpaMmel paborH
MaTepHaJa B 3aBHCHMOCTH OT OTHOCHTEJbHOTO COJIHMEHHS KOHLOB CTep-
XKHA; A — mrowaab ceyeHHs CTepXKHA. MruoBeHHble KeCTKOCTH BHeLeH-
TPEHHO CXKAaTHIX CTepKHell mpu ynpyromiacrayeckoit pabore marepHana
onpexgensieM Ha DBM 1no nporpamme, cocTas/ieHHOH B COOTBETCTBHH €
METOLHKOH, H3JioxeHHOH B 11, 4.36.

Ha BTopom asrame pacuera nojyyeHHble AHArpaMMH 3a1al0TC B
KauecTBe HMCXOAHBIX JaHHHIX K mporpaMMe pacuera cTpykryp na SBM
¢ yueroM (H3HUECKO# H reoMeTpHYecKo#i HeJHHEHHOCTH.

CocraBjieHHe HCXOAHBIX A2HHHIX K HporpamMMe pacuera CTepXKHeiR
Ha IBM paccMoTpUM Ha nmpHMepe TPy6YaTOTO cTepxHA ceyeHHeM 76X(5.

YuHTHIBAS CHMMETPHIO CTEPXKHsS NpH H3rHOEe OTHOCHTENbHO CcepefH-
HBl TIPOJIeTa, B DacyeT BBOAMTCA MOJIOBHHA CTEPIKHS, PACHOJIOKEHHAs M0
OZHY CTOPOHY OT NJIOCKOCTH cHMMeTpuH. [IpousBOAMTCS 3ameHa cmJaoul-
HOTO CTepPXHs AHCKDPeTHOH MOIeJIbIO, KAK 39TO NMOKa3aHo Ha pHc. 1, a.
ITonosuHa cTepxHa pa3buBaercd no ajauxe Ha 10 nadejell H npou3Bo-
BHTCsI HYMepalHusl y3/J0B AHCKPETHOH MOReJH B COOTBETCTBHH C pHC. 1, a.

Ceyenne TpyGbl pasGHBaeTCst Ha SJieMEHTapHble MJIOUWLAAKH MO BEICO-
Te, KaK 3TO MOKasaHo Ha pHc. 1, 6. Buluuc/aaoTes njomaibs H IMEHTp TH-
WECTH KAXJAOH MIOLAJKH OTHOCHTENbHO JIHHHH mn. Maccuss nJoiapei
H LEHTPOB TSMECTH 3aJalOTCA B HCXOJAHLIX AaHHHX B TabauyHo#i ¢opme
(taba, 1),
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Tab6banna 1

No ino- | Pasmep nao- (LAeHTD  maxe-|| Ny nao- | Pasmep mao- |LIeHTP  Tsxe-
WeAKH | wanke, cMi |CTH m‘l&manxn. Waake | wanku, cm?2 |CTH nJ(l:]ouuxanKu,
1 0,2017 7,613 13 0,3258 3,612
2 0,3656 7,373 14 0,3295 3,238
3 0,4688 7,235 15 0,3372 2,864
4 0,7733 6,987 16 0,3498 2,49
5} 0,5308 6,611 17 0,3691 2,115
6 0,4454 6,234 18 0,3984 1,74
7 0,3984 5,859 19 0,4454 1,365
8 0,3691 5,484 20 0,5308 0,9888
9 0,3498 5,11 21 0,7733 0,6024
10 0,3372 4,735 22 0,4688 0,3648
11 0,3295 4,361 23 0,3656 0,2214
12 0,3258 3,987 24 0,2017 0,0869

Ha puc 1, 6 npuBefiena puarpaMMa paGoTH MaTepHasa CTepXKHs, Ha
KOTOpOi BepXHee YHMCJO O3HAYaeT HANpsAXKEHHe, a HHXKHee — Kedopma-
LMIO B COOTBETCTBylowielt Touke, JlnarpaMma paGoTH MaTepHala CTEPXK-
HA 3ajaercs B TaGanuHOH ¢opMe B BHJAe ABYX MacCHBOB: B NepBOM Mac-
cHBe 3ajalorca AedopMaluH, BO BTOPOM — COOTBETCTBYIOUIHE KacaTelb-
HHle MOLYJIH.

CocraB/nisieTcsi MacCup 3ajaBaeMbiXx IIArOB BEJHYHH cOGAHXKeHHid
KOHLOB CTepXKHsl. Pacder BeAeTcs no nNepOPMHPOBAHHOH cxeme 1IAaro-
BbIM METOJOM Ha 3aJlaHHBle COJHKEHHS KOHIOB CTEPXKHs NO Nporpamme,
COCTaBJIEHHOH B COOTBETCTBHH C METOAMKOH, H3JOXKeHHOH B n. 4.36.

B kauecTBe HNDHMEPOB pAacCMOTDHM Pe3yJbTaTH  HCCJAeAOBaHHI
crepxHueil TpyGuarore cevenus AAHHOR 3 M AnameTpoM 60X4, 76X5 u
103X4 ¢ A=80-+160 n 3naueHHSMH SKCIEHTPHCHTETOB NPHJOXKEHHUSN
APOROJLHEIX CHA e=2 u 10 mM. BrGop jaimu H ruGkocreii onpegensacs
napamMerpaMu CTepXKHel, HauGojiee 4acTo NPHMEHSEMBIX B CTPYKTYPHBIX
KOHCTPYKUHsiX. [IpHHHMANOCh, YTO CTepXKHH HMEIOT LIAPHHPBI HA KOH-
pax. Pe3y/JbTaTH pacyeToB cTepXKHeHl MOKasaHBl Ha pHC. 2, 3 CMJIOINHBI-
MH JHHHSMH.

Ha pnc. 2 u 3 npuBelieHH COOTBETCTBEHHO 3aBHCHMOCTH «BHELUHSS!
cxxuMawomas cusna N — nporub no cepeivHe AJMHBI CTEPXKHA B IJIOCKO-
cTH H3ruba f» ¥ «BHeWHsia CXUMalowas cuja N — cOnHKeHHe KOH-
uos Als,

ITocne mOTepH YCTOWUHBOCTH CTEPMeHb [EPEXOJHT B 3aKPHTHUECKYIO
o6nacTe paGoThl, XapaKTEPH3YIOWYIOCA HapacTaHueM NMporu6oB f u c6iH-
EeHHEM KOHIIOB Al mpHu yMeHbluaiomelica cxkumaiomei cite N. TIporu6e
CTepIKHell NMOABJAIOTCS C Hayaja HarpyKeHHsl JaiKe NPH MaJbIX SKCHUEH-
TpucHTerax. [lsnacTtuueckne pgedopMalHH Ha CXATOA CTOPOHE CTEPXKHSA
BOSHHKAIOT JO AOCTHYKEHHSi KPHTHYECKO# Harpysku (Touka A Ha pHc. 3)
H CTePXKeHb TepsAeT YCTOHYKBOCTh B YNpyromsactuueckoit obnactu. Ile-
PeX0A, B 33KPHTHYECKY) CTAaAHIO MPOHCXOAHT JHHAMHYHO B CTEPIKHAX €
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Puc. 2. Fpaduk sasHcHMOcTelt «cHiaa — nporkG» (cngowHas JAHHNR — TeopeTHde-
CKHe, NTYHKTHPHAS — SKCNEepHMeHTaALHbIe)
la, 2a, 3a — nna crepxHeli amamerpoM @ 60X4, & 76X5, & 103X4 (A=B85,8;
118,3; 151,9) npu aOGCONIOTHOM SKCHSHTPHCHTETE TNPUJIONXKEHUSA HPOAOHLHON CHALE
e=2 MM (OTHOCHTENBHBIE SKCHEHTPHCHTETHl COOTBETCTEEHHO paBHul m=0,084;
0,118; 0,154); 16, 26, 36 — gns Tex Xe crepXHell npu aGCONIOTHOM ISKCUEHTPHCH-
TETE MNPHAOMEHHA NPOJOALHON CcHALI e==10 MM (OTHOCHTEJbHBlE 3KCUEHTPHCHTETH
COOTBETCTBEHHO paBnm m==0,422; 0,591; 0,769); A — nayano TEKYUYECTH HAa CXa-
TOH CTOpOHE CTePKHA, B — HayaJo TEKYYeCcTH Ha pAacCTAHYTOR CTOPOHE CTERHS
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Puc. 3. Fpaduku s3aBHCHMOCTEd «Ci-
aa — cbankenne Konuos» (06GosHaue-
HHS — Te XKe, uTO HaA pHC. 2)
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Puc. 4. I'pathHkH TeopeTHYECKHX 3ABHCHMOCTEe!l «MCHOBEHHAs MeCcTKoCcTh — cBamn-
Kenue KORIOB cTepXuA» (o0o3HauyenHd Te 1Ke, YTO HA PHC, 2)
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MaJbIMH 3KCUEHTPHCHTETAMH NPHJOXEHHs] NPONONbHOI cuibl. C yBennye-
HHEM JKCUEHTPHCHTETOB NOTEPs YCTOHYHBOCTH H IEPEXOX B 3aKPHTHue-
CKYI0 CTalHI0 HOCHT 6oJee MJAaBHHl XapaKTep, yMEHblI2eTCs BEJHYHHA
cOpacniBaeMoll  cxKuMalollefi cHJH. MakcuMmanbHad BeJHuHHa c6packt-
BaeMoft CHJABI YMeHbIIAETCA ¢ yBeauueHHeM IHOKOCTH., B crepxusax on-
HOM rHOKOCTH, HO NPH Pa3HHIX SKCHEHTPHCHTETAX MPHJIOXKEHHs NMPOAOJb-
HOH CHJIBI NMpPH 3HAYHTEJNBHOM pasBHTHH JedopMaUHuit B 3aKpPHTHUECKOMH
o6aacTH rpaduku cOAHKAIOTCA.

Ha puc. 4 nokasano usMeneHne MIHOBEHHOf JKECTKOCTH CTEPXKHA Ha
AeiicTBHe mpPOJOJBHOR cHabl ON/de, rae AN — npupamesne npoRoJbHOL
CHJIHI, O¢ — npupallieste AedopMalHii B 3aBHCHMOCTH OT BEJHYHHBI cOJIH-
JKEHHA KOHLLOB CTepXHs. }KQCTKOCTb LEHTPAJbHO-CXKATOro CTEPXKHA
EA=Nle, rge E — Moayas ynpyroctu. Ilpu MajBlX 3KCILEHTPMCHTETaX
NPHJIOKEHHS. NPOAOJBHON CHAB 3aBHCHMOCTb ON/de-+Al mmeeT Ha rpa-
(GHKe HayaJbHYIO HPSIMYIO, IOUTH MapaJulesibHYI0 OCH abCcuHuce, T. €. BHa-
yajle XeCTKOCTb CTEPXKHA yMeHbllUaeTcsi He3HauuTesJbHO. B nanbHefiinem
C Pa3sBHTHEM ILIACTHYECKHX ledopMalmil KeCcTKOCTb CTEPKHSA pe3Ko
nmagaer. C yBeJHYeHHEM 3KCIEHTDHCHTETa NPHJOMEHHS NPOROJbHOA CH-
Jbl ¥ COJHXKEHHs] KOHIOB YMEHBLIAETC MTHOBEHHasi MEeCTKOCTb CTEPIKHs
U KpuBas HMeeT Gosiee muaBHuil xapakrep. Touke ON/de=0 cooTBer-
CTBYET BeJIKYHHA COJIHXKEeHHs KOHLOB CTepXHs, NPH KOTOPO# NpOAOJib-
HOe YCHJHe JOCTHraer MaKCHMaJbHOro 3HadeHus (cMm. puc. 3). Ilpu ne-
pexoie B 3aKPHTHUECKYI0 06JsacTb BesmunHa ON/de<<0. C yBeJHuyeHHEM
9KCIIEHTPUCHTETA YMeHbluaeTca MakcumyMm dN/de. Ilpu 3HauuTenbHOM
pa3sBUTHH JAepOpMalHH B 3aKpHUTHYecKOH o6jaacTH PaboOTHl AJIS CTEpPXK-
Heil ofHOM rH6KoCcTH rpaduku cOMHKAIOTCA.

Ja nOATBepXKAEHHS MOJYYEHHBIX 3aBHCUMOCTEl GHLIH MNpPOBEAEHB!
SKCNEepUMeHTaNbHbie Hecnenosanus [13]. MenbiThiBasuch crepXuu Tpyo-
YaTOrO CeYeHHs TeX Ke LJMH, THMOKOCTEeH M SKCUEHTPHCHTETOB NPHJIONKeE-
HHSi TMPOLOJBHBIX CHJI, YTO H NMPH TEOPETHUYECKOM MCCJISOBAHHH,

Mexannyeckye xapaKTepHCTHKH MaTepHaja KaXJOro cTepXKHsS ycTa-
HABJIMBAJIM, HCNBITHIBAS HA pacTsKeHMe CTpOraHble 06pa3isl, BhIpe3aH-
Hble U3 cTepxKHeil. JlnarpaMMa paboTbl OAHOro U3 00pasuoOB NpHBEAEHA
Ha puc. 1, 8. DKcmepHMeHTaJbHbIE 3aBHCHMOCTH MIJst CTepKHel NJNHHOK
3mMu J60X4, 76)X5 u 103)X4 nokazaHH ITYHKTHPHON JIHHHEH Ha
puc. 2 u 3.

ComnocTaBJisisi 3KCAEPHMEHTAJIbHElE H TEOPeTHUeCKHe 3aBHCHMOCTH,
npeAcTaBJeHHble HA PHC, 2 W 3, BHAHM, YTO B JOKPHTHuecKoH objacTn
paboTh cTepiKHeH oMM NPAKTHYECKH COBMAJAIOT, a B 3aKpHTHUecKoft 06-
JIaCTH OTKJIOHEHHs He npeBHMaloT 5—6%.

PeaysnTaThl 9KCIEPHMEHTAJNbHO-TEOPETHYECKHX  HMCCJEJOBAHHI MO-
Ka3aJH, YTO MIHOBEHHLIE JKECTKOCTH BHELIGHTDEHHO C2KAaThlX CTepXKHeH Ha
JAefiCTBHEe NPOAOJIbHLIX CHJI HAYHHAIOT CHHIKATLCH yXe B yNpyrod Crainu
paboTel, B 3aKpuTHYeCKOHA 06JacTH OHH NMPHHHMAIOT OTPHUATEJbHBIE 3HA-
yenus, Tlpeasioxennas B n. 4.36 meToAuka pacuyera ¢ AOCTaTOYHOH ToOY-
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HOCTBhIO ONHCHIBAET TOBejeHHE CTepX(Heli Ha BceM mpouecce HX aedop-
MHpOBaHUSL.

Ins npaBHAbHOl OLEHKKM PaGOTHl CTPYKTYPHHX KOHCTPYKUHI 3a mpe-
JleJIoM YNPYTOCTH BaX<eH yueT XapaKkrTepa H3MEeHEHHs XKeCTKOCTeH aJje-
MeHTOB B Ipouecce HarpyxeHus. OCOGEHHOCTH NOCTPOEHHs aJropHTMa
pacyera CTPYKTYp C yueToM OcoGeHHOCTeH AeOpPMHDOBAHHSA OTAENbHBIX
CTEePIKHeH H3J0XKeHH B M. 4.36.

Ha BTopoM 3srame pacyeTa paHee ROJyYeHHbie XAPAKTEPHCTHKH
CTepXHe# HCMOJL3YIOTCH IJIs pacdeTa CHCTEMBl B LEJIOM C YYeTOM reo-
MeTpHuecKoll W ¢H3HyecKoit HesuHefiHocTH. PaccMOoTpuUM nociieoBaTeb-
HOCTb pacyeTa Ha peaJsibHOf KOHCTPYKUMH CTPYKTYPHOH NJUTH pa3MepoM
B njane 18)18 M BuicoTol 2,12 M ¢ OpTOrOHaJLHOK CETKOH MOSICOB OG-
pasyomux suediku 3)X3 M. Kak BHAHO, HCHOJB3yeMble CTEPIKHH GJIH3KH
K MCCJEAOBaHHBIM BhHille. ONHpaHHe IVIHTHL OCYLLECTBJSIeTCSt B yrJiax
B ypoBHe BepXHHX mosicoB, Marepnan crepxxueit — Cr3 ¢ pacueTHHM
conporus/endem R=210 MI]a.

Ha puc. 5,4, 6 B KpyKKax NpMBe/leHHl IepeMeLIEHUs] Y3JOB B MM,
pPSAOM C KPYXKaMH yKasaHbl HOMepa y3/oB. B BepxHeil yactu crepxsei
MOKa3aHbl THNOpa3Mepsl CTepKHeH B COOTBeTCTBHH ¢ TaGu. 2. B nnxkueht
YacCTH CTePKHed JaHEl ycuaus B crepxHax B KH.

Ta6auyga 2
Ino- u6- p

| Cevenne | WOmS | goers | Macca | O T0e e B e
e CTEPKHA ceue- | orepxk-| CTEPK- xH (1¢). kH (rc),
; A us | W% KT ing CHuIT 1i-23-81jmo CHall 11-23-81
1 {& 108.9 28,0 | 85,35|65,92 403 (40,3) 588(58,8)
2\ 102-8 23,63 | 89,96| 55,64 325(32,5) 496,2 (49,6)
3| 955 14,13} 95,04] 33,29 184(18,4) 296,7 (29,67)
4 | & 68-5 9,9 |134,24/23,31 78(7,8) 207,9(20,79)
5| 60-3,5 6,21 (150 14,63 40(4,0) 130,4(13,04)
6 | 108-10 30,77 | 86 72,51 | 446,5(44,65) 646,2 (64,62)
7|9 95.9 24,31 98 57,3 304,6(30,46) 510,5(51,05)
8 & 95-4 11,441 92,9 |126,9 152,1(15,2) 240,2(24,02)
91 57.256 4,28 |155,4 | 10,08 25,71(2,57) 89,88(8,99)

Ha pnc. 5, a nokazaHo pacnpeliesieHe YCHJIHE ¥ nepeMelieHHs Y308
npH neHCTBHH paBHOMepHO pacnpefeneHHod Harpysku g==4000 Ila
(400 xrc/m?), PaccmaTpHpaeMbit BapHaHT B jaJibHefllleM Ha3blBaeTcd
OCHOBHBIM, CTepXKHH NPHHATH H3 TPYG B COOTBETCTBHH ¢ Tab6n. 2. Bo
BCeX CTEePXKHAX 3aJaBaJIHCh Haya/bHble HeCOBEpILIEHCTBA B  Mpejenax
(*/r50—'/1000) [, The | — ANIHHA CTepXKH#, TpUueM OoJbliMe HayaabHEE
HecoBeplIeHCTBA 3afaBaJHCh AJst Goaee rHbkux crepxkueit. [lonmyckae-
Mblii NPOrHG AL PaccCMaTpHBaeMOii KOHCTPYKUHH cocTaBaseT !fso OT
npoJieTa.
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Ms ycnosus cuMmerpHu nokasasa /s 4acTh KOHCTPYKUMI, 3aKJI0-
yeHHas Mexay y3dnaamu |—4—43. Kak BHAHO H3 pHC. b,a H H3 Talj. 2,
JMIIL B CceMH cTepxHsx (3-4, 3-9, 8-14, 9-16, 10-11, 16-17, 16-29)
youaua GAH3KH K AONYCKaeMBIM, TOTAA KaK B OCTaJbHHIX CyuiecTsyer
peseps MO NPOYHOCTH VIS DACTAHYTBHIX Il YCTOMYHMBOCTH AJis  CXKaTbIX.
MakcumanbHoe fnepeMellledHe yana 43 cocraBuao 57,8 MM HaAH [y, OT
npoJsera. KOHCTpYKUHs HMeeT 3anac no AedhOpMaTHBHOCTH,

Hccnenopanns nokasanu, uro npu g=4900 ITa (490 xrc/m?) makcu-
MaJbHBIl IPOTHO KOHCTPYKUMH AOCTHT [ss0 OT nposeta. Ilpu aanoheit-
eM Harpyxkerun o ¢=>5 xH/M? nepeMellueHMs KOHCTPYKUMH HapacTa-
ot JuHeiHo. Ilpn g=5 kH/M? HaunHawooTCA n/aacTHYecKHe AegopMmalHil
B crep:kHe 10—11 H nepeMelueHHs] KOHCTPYKUHH HAYyHHAIOT HapacTaTb
HesuHefiHo, Tlpy g=>5,35 kH/M? KOHCTPYKUHSl XapaKTepH3yeTCs Pe3KHM
HapacTaHHeM nepeMelleHHi.

PaccMOTpHM noBeJeHHe KOHCTPYKUMH NPH H3MEHEHHH 2KEeCTKOCTH
cTepkHedi BepxHero mnosica. [IpM aHajsu3e pa3jiM¥HHLIX BApHAHTOB Cpab-
HeHHe GyjaeM npoBOJUTbL C OCHOBHbIM BapuautoM. Ha puc. 5,6 nokasano
pacnpejelieHde YCHJHH B CTePXHSX H NepeMellieHHe Y3JOB IPH YMeHb-
ILIeHHH KECTKOCTH YacTH MCHPAaBJeHHBIX CTepXHeit BepXHero nosca.

Ha puc. 5,6 nokasaHo Takske pacnpejleNleHHe YCHJHH H HepeMelle-
HHASL Y3J0B NPH YMEHbIUEHHH XKECTKOCTH CXAaToFo crepxHs 15—16. B
pe3y/bTaTe 3a/10XKeHHBIX HayajbHBIX HECOBEpINEHCTB H HMCKPHBJEHHil Be-
AMYHHZ KPUTHYECKOM CHJIBl, BOCTPHHUMAEMOR CTEpIXKHEM, YMEHbLIUKHJACH
Gosntee ueM B 2,5 pasa. M3 puc. 5,6 BHAHO, UTO B pe3yJabTaTe yMeHblle-
HHSl JKECTKOCTH ycuiue B cTepkHe 15—16 ymenbmnnocs (10,7%), a ycu-
JHs B cTepxuAx 2—3, 16—29 pospocan. Ilepemeutenne yana Ne 43 co-
craBuio 58,8 MM wum /306 OT mposera. MakcHManbHble nepeMelleHHA H
YCUIHS W3MeHRAuCh He3nauuteando (1,7%).

PacueTs nokaszaaw, uto npn ¢=23800 n 4100 Ila (380 u 410 xrc/m?)
8 ctepkue 15—16 COOTBETCTBEHHO BO3HHK/AH nAacTHyeckHe aedopmaunu
H NPOM3OLINO JOCTHXeHHe KPHTHUYECKHX CHJ, UTO HE3HaYHTEJbHO OTPa3u-
Joch Ha JedOpMaTHBHOCTH KOHCTPYKuHU. [1ph g=4750 [1a (475 kre/cm?)
MaKCHMaJIbHBIH NpPOrHG KOHCTPYKUHH AOCTHE !/s50 OT IpoOJIETA. Ipu g=
=4950 T1a {495 Krc/M?) BOSHHKJH NJacTHYecKHe AedOPMAUMH B CTEpXK-
He 10—11. Hdanbhefiliee HaTpy>XeHHe XapaxkTepH30BaJ/JOCh PE3KHM YBe-
sitdeHHeM RedOpMATHBHOCTH KOHMCTpyxuue. [Tpu ¢=5000 [Ta (500 krc/m?)
yCHAHS B cTepXHAX 2~—3 u 3—4 ypeauyusaucs Ha 6,4% no OTHOWEHHIO
K OCHOBHOMY BADHAHTY.

HeckoJIbKO aHaJIOTHYHEIX NPHUMEPOB NOKasaJ/H, YTo OoJblulie BeJH-
YHHBl HayasbHbIX HECOBEPUIEHCTB, BeAYILHE K Pe3KOMY CHHIKEHHIO JKecT-
KOcTell cTep)Kueil, MOryT BLISHIBATb NpEeXJeBPEMEHHOE BO3HHKHOBEHHE
nnacTHYECKHX AedopMauHil B CTepKHAX M MEPEeXo/]l OTAeNbHHIX CXKATHIX
cTepxHel B 3aKPHUTHUECKYl0 0GJacTb paGoTH. OAHAKO Hecywlas cnocol-
HOCTb KOHCTPYKHUI B UEJOM HE3HAUHTEJbHO CHHJ}{AeTCa BCJEJCTBHE MO-
BBILEHHON YKeCTKOCTH CTATHYCCKH HEONpPEeAeIIMBIX CHCTEM.
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Botaaaenue pesepsoe necyuyeli cnocobrocti
CTPYKTYPROLY KOHCTPYKYUL

CTpyKTYypbl xapakTepHbl MaKCHMaJbHOH yHH(HKalllled 3JleMEHTOB, H
KOJIIIYECTBO THNOPA3MEPOB B HMX MOAOlpaeTCst B 32BHCHMOCTH OT 3Haye-
HHH MaKCHMaJIbHEIX PacTACHBAIOWMX HJAH CXKHMAIOUHX YCHJHHA B CPYn-
nax crepxueil, B ¢Bf3H ¢ 5THM OGBIYHO B KOHCTDYKUHM He BO BCexX
CTePIKHAX BO3HHKAIOT MpPefesIbHO AONYCTHMbIE YCHJHA H pAJA CTepxHed
ADJRETCSi HEeAOrpy:eHHbIM. 3a cueT 3Toro ofpasyercs pesepB Hecyilei
cnocoOHOCTH, KOTOPHIH ompeessercss HHAMBHAYAJbHO AJA KaxAOH KOH-
KPETHOIT KOHCTPYKUHH.

Ilpu pa6oTe KOHCTPYKIHH B ynPYromaacTHYECKON CTaAHH 1OSIBASETCH
BO3MOXKHOCTb MCHOJb30OBAHMA pe3epBa Hecyuie# CnocOOHOCTH NPH HEKO-
TOPOM YBEJHYEHHH NehOPMaTHBHOCTH MOKDHITHS. [IpH npeBbllleHHH J10-
nmycKaeMblX NporH6oB Tpebyemast JedOpMaTHBHOCTb MOXKeET ObITb Ofec-
neyeHa CreilaJbHBIMH MepaMil, HalpHMep, NyTeM 3a/aHHs CTPOUTENbHO-
ro ROAbEMa KOHCTPYKIHY,

B KOHCTPYKUHH HMEIOTCS OCHOBHHIE CTEDXHH, XKeCTKOCTh KOTOPBIX
CYULeCTBEHHO BJHsieT Ha 3ddekTuBHOCTL noKpuTHA. [IpH  onupanuu
CTPYKTYPHBIX IJIHT MO YrJ1aM TaKHMH CTEDPXKHSMH SIBJASIOTCH KOHTYpPHbIE
nofsica H ONOpPHBIE PACKOCH!, MaMeHeHHe MKECTKOCTH B OCTAJNBHHIX CTEPHK-
HAX He CTOJb CYLIECTBEHHO BJHSIET Ha AedOPMATHBHOCTL NMOKPHITHA. [lo-
9TOMY yIOpPYromJacTHYecKylo M 3aKPHTHYECKYIO CTa[HI0 paboTHl peKOMeH-
AyeTcs NOTYyCKaTh JHlIb B STHX CTePIKHAX NPH YCJIOBHH, YTO BBIXOA HX
H3 paboThl He MPEBPAlLAET CHCTEMY B MeXaHH3M. B OCHOBHLIX CXKaTblX H
PACTSIHYTHIX CTEPXKHAX yNPYromJaacTHYecKasi cTafHs paGoThl He AOMyCKa-
eTcsl # NMoa60p HX CeyeHHH OCYMIeCTBJASETCH B COOTBETCTBHH C PEKOMeEH-
pannsamu raasst CHull 11-23-81.

Ipn nccjenosaHiu NoBeAeHHs KOHCTPYKUHH € 4acTblO CXAaThiX CTep-
JKHEH, HAXOAMIIMXCH B 3aKpHTHUecKoH obsacT paloTH, Aponyckaemas
rn6KoCTh AJIS ©XKaThiX CTepXHe# MoxkeT ObITh yBesliueHa, TaK KakK HC-
cAeOBaHNs, npiBejeHHble B rjase 2, NOATBEPAHNH BO3MOXKHOCTDL 3KC-
nJyaTalul cTepHeil GOJBIIOH HOKOCTH B 3aKPHTHYECKOH OGJIACTH.

Ilpu ananmse npefesbHLIX COCTOSIHHH ONpeLesIolHM sBJjgercs Ao-
CTHIKEHHE NpeJlesbHBIX COCTOSHHH He OTHEJBbHBIX 3JIEMEHTOB, @ KOHCTDPYK-
UHKM B 1EJOM, NpHYEM NPH pacuere NO NEPBOMY NpefesibHOMY COCTOf-
HHIO — NpeBpaleHue CHCTeMbl B MEXaHH3M, NMPH pacyeTe MO BTOPOMY
NPEAENbHOMY COCTOSIHHIO — JNOCTHKEHHE MaKCHMaJbHO AONYCTHMAIX Npo-
rii6oB, 3HauyeHus! KOTOPBIX PErJaMeHTHPYIOTCS TpPeOOBaHHSMH ChelHasb-
HBIX HODM.

Brt6op pauuoHanbHOro pacnpefleleHHsl dKeCcTKOCcTe H ONTHMAaAbHO-
ro KoJMyecTBa THIIOPA3MepoB AJsI BHSIBJICHHS] pe3epBOB NPKH paBoTe KOH-
CTPpYKUMH B ynpyronjactHyeckol 06,1acTH NMPOBEAEH Ha TNpHUMepe CTPYK-
TYDPHOTO MOKDBITHS NPH OCHOBHOM BapHaHTe pacnpejesieHHst XKeCTKOCTeH
(cM. puc. 5. a).

MakcHmaJibHO Jonyckaemas rHOKOCTb AJS CXKATHIX CTEP:KHell yBe-
anunsanack Ao 160, 3a cueT 3Toro mMosiBJAJACh BO3MOXKHOCTL HCMNOABL3O-
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BaHMsA pe3epBOB Hecyliell CMOCOGHOCTH CXAaThix CTep:KHeil, nopoGpa-
HHIX N0 MAaKCHMaJibHOH rHOKOCTH, M CJIaGOHArpyXKeHHHX  PacTsHYTbLIX
crepxuelt. Jonyckanacy 3aKpHTHYECKas 06JIacTb paGoTHl CKATHIX H pas-
BUTHE NAACTHYECKHX AedOpMaluil B PACTSAHYTHIX HEOCHOBHBIX CTEPXKHSX,
nprueM npelen TexyuecTn or==260 MIIa.

B crpykType ¢ peryaspHOii CETKOH pacKoch 3aHHMAIOT 3HAYHTeJNh-
HYI0 yacTs B obuieM KoJjHuecTBe crepxkHeidl. Hanpumep, B paccmarpiBae-
MOB KOHCTPYKUHH packocul cocTaBasior 509 o6mero konuuectBa. Oue-
BH[HO, YTO AN PAlLHOHAJBHOIO BapHaHTa pacmpellesleHHst KECTKOcTeil
HapsAy ¢ H3MEHEeHHeM >KECTKOCTH MOSCHBIX cTepKHeldl HeoGXoaHMO mpe-
IYCMOTPEeTb H3MeHEeHHe XKeCTKOCTH packocos, IIpu 3TOM HCNONB30BAMNHCH
0c0GEHHOCTH nepepacnpeje/eHnsi yCHIIMil, NodyueHHbIe BHILIE,

B npeanaraeMbix BapHaHTaX IOUTH BCE JJIEMEHTDHI, HAXOASILHECH BHE
KOHTYPHOH JIMHMH, NPHHHMAJHCL MEHbLHIErO ceueHHs, a nosica — Gosblue-
rO CeYeHHs! O CPAaBHEHHIO C OCHOBHBIM BapHauToM. [Ipu sTom obmas Mac-
ca MeTaJjjia Gblia MOHHXKeHAa W KOJHUECTBO THNOPA3MepOB yMEHbLIEeHO ¢
MATH 10 YEThIpeX H TpeX.

PacueTsl CTpyKTYpHOH NJMTH 4 THNOpasMepaMy CTepikHell Nokasa-
aH, uyto Tpu ¢==3800 ITa (380 xrc/M2) HOCTHralHCh KPHTHUECKHE CIKII-
Matowue cuasl B crepxHe 29—30. Ilpu pansHeiilrem ysesnHyeHIilH Harpys-
Ku 10 ¢g=4000 ITa (400 krc/mM2) 3TH CTep:KHH NEPEXONHJIH B 3AKPHTH-
yeckyw o6jacTe paborsl. M3 pHe. 5, 8 BUAHO, 4TO MOYTH BO BCEX OCTAJb-
HBIX CTepXKHSIX B 3TOM CJly4yae YCHJIHS He NPeRbllIad PacueTHBIX BeJH-
yug no CHull. Ha6mozanock nepepacnpefienelie ycuinii, KoTopoe npi-
BeJI0O K HX BHpasHHBauuio. Ilpu JaJibHeliuleM HarpyKeHHH HECMOTPsi HA
pa6otry cTepxHs 29—30 B 3anpefenbHoft ob6sactu n0o ¢==4400 Tla
(440 xrc/m?) 3aBHCHMOCTb HMena NOuTH JuHefinniit xapaktep. [lpn
g=4400 Ta (440 xrc/M2) BO3HMKJIH NAAaCTHYeCKHe AeOpPMauuH B CTEPK-
He 23—24 W 3aBHCHMOCTb TPHHAJNA HeJHHefHHH xapaktep, [lpu g=
==5100 ITa (510 xrc/M2) BOSHHKJM NJIacTHUYecKHe AedOPMALHH B CTEPIK-
Hsix 36—37, 22—23, 23—36 u 3aBHCUMOCTb CTaJla pe3ko HeJHHEHHO.

TIpH npHMeHeHHH Tpex THNOPA3MEPOB PAacTAHYTLIE KOHTYpPHBIE CTEPK-
HH H packoc 1—8 npHHHMAJIHCh OLHOTO THIOpa3Mepa C KOHTYPHBIMH CiKa-
TRIMH cTepxkHAMu (J108)10). PacnpepeneHue ycuauit He npHBefeHo,
TaK KaK O CPaBHEHHIO C BaPHAHTOM NMPH HCIOJb30BaHIH 4 THIOPAa3Mepos
YCHJIMSI NPAaKTHYCCKH He H3MEHMJHCb, TOTAAa KaK MaKCHMaJbHble mepeme-
meHnsi NpH Harpyske ¢=4000 ITa (400 xrc/m2) yMeHusiunauchr Ha 5,4%.

PesysbTaThl MPOBECHHLIX PACYETOB NMOKA3LIBAIOT, YTO MPI OMHPAHI'
CTPYKTYp 1O yrjam uenecooBpa3Ho AONYCKaTh Pa3sBHTHE [LJIACTHUECKDX
nedopmanuil B cpelHeil YacTH KOHCTDYKLHII, ofecneynBasi HeOOXOAUMYIO
NPOYHOCTb OCHOBHBLIX KOHTYDHBIX TOSICOB H PAacKOCOB B ympyroid oGJacril
paGoTel maTepuaJsia. Ilpi onupaHHM KONICTPYKUHH MO KOHTYpY NpaKTiH-
4ecKil HET OrpaHHYeHH Ha pPasBiTHe nuacTHdecknx AedopMaiiil B cTep -
uax, [laactika gonyckaercs B JIIOGOM cTepiKiue CICTeMb,
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ITpu pacuere KOHCTPYKUHH € yuyeTOM mJacTHueckux aedopmaunii pe-
KOMEHAYeTCsl HasHayaTh HauajbHble HECOBEPLIEHCTBA B CTEPXHAX B BHlle
SKCUEHTPHUCHTETOB TNPHJAONKEHHH BHEWHUX cHA B npefenax (frso+
11000} 1.

ITPHJIOKEHHE 3

Ipumep npoeKTHPOBAHMS CTPYKTYPHOTO HOKPHITHA
HPOU3BOACTBEHHOrO 3AAHHSA

3nanue B NNape npeAcTaBaser coGofi NPAMOYrOAbLHUK C pasMepamu
290193 M, ¢ cerxoit kojonH 2412 M. OTMeTka Bepxa NOKPHITHA —
9,6 M. ¥ ocu 27 npoexTHpyeMblii KOpnyc NPUMHIKAeT K CyLecTBYIouleMmy
610Ky HEX0B, EMEWINEMY BHICOTY Ha 3 M Goanwe (puc, 1), Mexay ocs-
Mu 9—10, 18—19 u panamu J—E pacnonoxcenb TeMuepaTypHble WIBBIL.
Ilar ¢axpepKOBEIX CTOEK BAOJb BHEWIRHX cTeH — 6 m. Ha mnokpeitau
pacnonaraiorTcs 3eHHTHHe (OHapH ¥ KpHUIHbie BeHTHAMTOPH. B psaax
A—]] 3panne oGOpylNOBaHO MOCTOBHIMH KpaHaMH, B paxax K—K—
nojBecHbiMH Kpad-6ankamu. OG6bexr pacmoaoxed B IIT  cuerosom u 1
BeTpoBOM pafione. Ha nokpHTHe neficTBYIOT CAelyiouiye pacyeTHbie Ha-
rpy3KH: 1) NMOCTOSAHHBIE Harpysku OT COGCTBEHHOH MAaCCH CTPYKTYPHBIX
NAHT B KpoBan — 1330—1450 ITa (133—145 krc/m?); 2) KpaTkoBpeMeH-
Hele — cHer — 1400 ITa (140 xrc/m?), serep — 320 ITa (32 xre/m?);
3) anuTesbHEIE BpeMeHHble — JIHBHEBAsl KaHaJMH3aUHs, BEHTHJSUHOHHLIE
Kopo6a, cHcTeMa HOKAaPOTYLIEHHsS, CBETHJALHHKH H 3JIEKTPOpasBoJKa —
500 ITa (50 xre/m?), 250 ITa (25 kro/m2?) (B ocax 26—27); 4) kpaHoBHIe:
2 MOCTOBBIX KpaHa Ha KoJiee rpysonoabeMHocThio — 200 kH. — 1 noasec-
HOH TpeXxomopHbLIfi KpaH B MpoJeTe rpysonoabeMHocTbio — 20 kH.

Hexons uz 3apaHHON CeTKH KONOHH M AeHCTBYIOIMUX HArpysok AAS
NOKDPBLITHSA, NPHHUMAIOTCS CTPYKTYPHBIE IIHTH M3 NpOKaTHelx npodHIef
tuna «ITHMUCK>,

[MoxGop TpebyeMbiX THNOB MAAT NPOM3BOAKUTCS HA OCHOBAHUM NaH-
HBX anpboma «CTPYKTYpHBIE  KOHCTPYKUHH MOKPHITHE ORXHO3TaXHBIX
NPOH3BOJACTBEHHHIX 3JaHHH mnposieToM 18 M 24 M M3 MpoKaTHHIX OpoO-
duneit Tuna «IIHUUCK>» cepus 1.460—6/81, B ansGome Bhineneno 4 oc-
HOBHHIX BHAZ CTPYKTYPHOH MAHTHI, nMeouleli pasmepm 24X 12X1,6 m:
1) «yHuBepcasnHble Topuesble» (¢ o6Go3HaueHuem <«YT») — pacnonara-
I0TCA AJHHHOM CTOPOHON Y TeMNepaTypHHIX IUBOB HA NapPHHIX KOJOHHAX
H Y CTEH 3lMaHHS, HUMEIOT CNelHaNbHble KOHCOJIH, NJIHHa KOTOPHX NPHHHU-
Maercs B 3aBHCHMOCTH OT NPHBA3KH KOJOHH M OT NPOGHJA pHrens cTe-
HOBOTO OrpakKAeHHS, VHUBepcaJbHLie TOPUEBHIe NAUTH MOTYT NPHMEHATH-
cf TNpH AEeACTBHH HA NMOKPBITHE HArpy3oK OT NMOABECHOrO TPAHCMOPTA,
KPHIUIHBIX BEHTHJASATOPOB, TIpH HANHYHY TlepenaZioB BHICOT, CBeTOaIPautH-
oHuHMX doHapeii; 2) «yHuBepcasuHble pAnOBLEe» (¢ oGo3HaueHHeM «¥Y») —
HMEIOT TO XK€ Ha3HaueHHe, uTO H «YHHBEpCaJbHbIe TOpLEBLEe», HO HE MO-
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ryT pacnosiarathCs y TeMIepaTypHuiX WBOB M Y CTEH 3janisa; 3) «obutu-
Hble TopLeBble» (C obGo3naueHHeM «T») — MoryT pacnosaraThCs y TeM-
1epaTypHLIX WBOB H Y CTEH 3[JaHHSl, HO He NpPeXHa3HAYeHbl MJS BOCNPH-
ATHS CredUanbebiX Harpysox, kak Y uan ¥YT; 4) «o6piutbie psjoBbes —
e3 KoHcosell, AJsl BOCNPHATHA CrelHalbHbIX HArpy3oK He NpejHasHa-
YeHB!,

Ilpu paccMOTpeHHH CXeMbl KOMIIOHOBKH CTPYKTYPHOTO NOKPHITHSI B
3aBHCHMOCTH OT PACHOJNOXEHHA OJHT H JAeHCTBYIOHIMX HAarpy3oK MOXHO
BbIAEHTD IIECTh THIOB CTPYKTYPHBIX ILIHT,

Tun I, CTpykTypHBle IJHTH PacMOJOXKEHE B CpPeaHeili YacTH MOKPHI-
THA UM NPUMBIKAIOT KOPOTKOH CTOPOHOH K CTeHE MJM TeMnepaTypHOMY
wBy. Harpysku: 1330 ITa (133 krc/m?) — mocrosnnbie  (CoGCTBeHHast
Macca CTPYKTypol ¢ KposJe#t); 500 ITa (50 kro/mM?) — mautenbHbe Bpe-
MeHHble (KomMMyHHKauwu); 1400 ITa (140 krc/m%) — cueroBas, Bcero
3230 Ila (323 xrc/m?). ITo «kaouy», NpHBEAEHHOMY B aabGoMe AJSA NOA-
6opa OOGbIYHBIX PSAOBHIX CTPYKTYPHBIX DJIHT, NPHHEMaeM JJisl JaHHOTO
THna nauaty mapku C24-380.

Tun 1, JonoauuTensHO K HArpysxkam, AeHCTBYIOMIBM HA NAKTY THOA
I Ha paHHOH nauTe pacnoNOXKeH KPHLIIHLIA BeHTHJsiTop Ne 10, Bennunna
SKBHBAJEHTHOH HArpyskH OT KpPHIIHOIO BEeHTHJSITOpa Olpe/ieieHa Co-
IJIaCHO yKasaHWsIM anab6oma.

Harpyskun: 3250 I1a (325 xrc/m?) — nocTosiHHEIE, AJIHTENBHbIE Bpe-
MeHHble H cHeroBasi (coGCTBEHHast Macca CTPYKTYPH ¢ kposJeit 1350 ITa
(135 xre/m2); 600 ITa (60 krc/mM2) — oT KphlHoro BeHTuasitopa Ne 10,
Bceero: 3850 [Ma (385 xrc/m?), u3 HuX  TexHosorudeckux 1100 Tla
(110 kre/m?), Ilo anb6oMy cOrviacHO <«KJ04y» noabopa psAOBHIX CTPYK-
TYPHBIX IJIHT NpHEHMaeM mIHTY mMapkn C24-460.

Tun 1Il. CTpyKTypHble IJIHTHl PACIOJNONKEHb AJHHHON WM AJIHH-
HOil W KOPOTKOH CTODOHAMH BJOJb CTEH MJM y TeMIepaTypPHHX LUBOB,
Harpysku te xe, uro u B tuue LI. [IpuHuMaem o0GHYHYIO TOPHEBYIO
cTpykTypHyio nauty C24-460 T.

Tun IV, K cTpyKTypHBIM TJIHTAM JAAHHOTO THMA KpPEmsTCA NojBec-
Hble KpaH-0ajku rpysonoabemuocTeio 20 xH, BennunHy 3KBHBaJIGHTHOM
paBHOMEPHO pacrnpeie/eHHOH HATPY3KH onpefejseM MO COOTBETCTBYIO-
weil tabaunue ajgp6oma.

Harpysku: 3250 Ila (325 Krc/m?) — noctosiHHble, AJAHTe/bHbIE Bpe-
MeHHble, CHerosas — Te e, uto Ansd tuma I; 1100 ITa (110 kre/m?) —
oT noapecHoil KpaH-Gaaku, Beero: 4350 Ila (435 krc/m?), M3 HHX Tex-
Hosoruyeckux 1600 IMa (160 krc/m?). Mo «kuiouy» anp6oMa NpHHHMaeM
nnury C24-445 Y.

Tun V. Pacnosokenus [JIHT K HATPY3KH TAKHe XKe, YTO H B MJHTAX
tuna V. Ha moxpbiTiy fOMOMHATEJBHO pacnosiaraercs KpbIIHBEIE BeHTH-
asaTOoP,

Harpysgu: 4450 Ia (445 xrc/m?) — 1e xe, uto B mautax IV (co6-
CTBEHHAs Macca CTPYKTypsl ¢ Kposiaeli 1450 IMa (145 krc/m?); 600 Ila
(60 xrc/M?) — KphitHEH BeHTHAATOP, Beero: 5050 ITa (505 kre/m?), m3
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HUX Texnonoruueckux 2200 Ila (220 krc/m?). Ilpunumaem nury Mapxn
C24-600 V.

Tun VI. CTpyKkTypHBle NJUTH NPHMBIKAIOT K TE€MNEPaTypPHLIM IUBAM.
Harpyskn — te xe, 4ro # B nautax V. Ilpunanmaem niury mapku C24-
600 ¥T.

Tun VI2, CTpyKTypHEIE IIMTHL NIPHUMBIKAIOT AJHHHBIMH CTOPOHaMH K
CYWeCTBYIOLIEMY 3AaHMIO, HMeIOUEeMYy DbicoTy Ha 3,0 M OGosblue, Kol-
coJeii M0 KOPOTKHM CTOpDOHaM He HMeloT. B cooTBercTBHH ¢ yKasaHu-
aMu riaBel CHull 11-6-74 «Harpysku H BO3#eliCTBUA» OmnpenesiseM Be-
JHYHHY KO3(ppHUHEHTa NmepexoAa OT MAacchl CHEroBOro MOKPOBa 3eMJIM K
CHEroBOH HAarpyake Ha NOKPBITHE ¢ W JJHHY cHerosoro memrka s, Ilo
rabaule aabGoMa onpepessieM BeJHUHHY pacueTHOH SKBHBAJIeHTHOH pas-
HOMEpHOji Harpy3KH Ha YHHBepCaJbHHIE CTPYKTYPHBle NAWTH NpPH pac-
NOJNIOXKEHHH CHErOBOTO MeLIKa BAOJb AJIMHHOM CTOPOHBI.

Harpysxu: 1450 (145 xrc/M?) — nocrosudbie (cob6cTBeHHas Mac-
ca CTPYKTYpH ¢ KkpomJeir): 250 Tla (25 krc/m?) — mauTesbHEIE BpeMeH-
Hble (KomMMymHMKapuu); 1400 ITa (140 wrc/m?) — cueropas; 2830 Ila
(283 Krc/m?) — sKBHBAJIEHTHAsA OT CHErOBOr0 MelWKa NpU c=4 U s=
=6 M. Bcero: 5930 Ila (593 rrc/m?), u3s nux Texuosornueckux 3080 Ila
(308 xrc/m?). Ilpunnmaem nauty mMapku C24-600 YT.

ITocne mog6opa AAsl MOKPHITHSL TPeGyeMBIX THIOB CTPYKTYPHBIX NJHT
HeoGXOAMMO TIPOM3BECTH NPOBEPKY Hecymieid CnOCOOHOCTH BepPXHHX IO-
SICOB Ha AeHCTBHe T'OPH3OHTAJbHOH Harpysku, I'opusoHTa/bHas Harpyska
onpefenseTcs H3 pacdeTa paM Ha JeliCTBHe BHEUEHTPEHHO NPHJOXKEeH-
HOH HArpy3KM OT NOKPHITHA H CTeH, BePTHKAJIbHOH H TOPH3OHTaNbHOMN Ha-
TPY30K OT MOCTOBOro KpaHa, TODH3OHTAJbHOI BETPOBOi W HArpyskH oOT
TeMnepaTypHuiX Bo3gedictsuil. IIpu omupaHHH Ha KOJNOHHY ABYX, TPeX W
YeTHlPpeX CTPYKTYPHBLIX IIHT BeNHYHHA ONpPeAeJeHHONH TOPH3OHTaAbHOM
HarpyskH, AeACTBYyIOUledi Ha KaxAyio, yMeHbLIaeTcss COOTBETCTBEHHO B
2, 3 unu 4 pasa,

B Tabn. 3 anp6oma npHBEAEHH NpeAe/bHBE BEJHYHHBI FOPH3OHTANb-
HBIX YCHJHH, BOCIPHHHMAEMBIX KPAaHHHMM NOACAMH CTPYKTYDHHIX IUJIHT,
B cayyae ecau MOJYYeHHBI® M3 pacyeTa paMm 3HaYEHHS MPEBLIWAIOT AaH-
Hble IJS COOTBETCTBYIOLIETO THNa TJUTH, HeoOX0AMMO NMPOH3BECTH KOP-
PEKTHPOBKY CeueHHIt.

Jlnsa paccmaTpuBaeMbiX B HacTosilleM NpHMepe BETPOBOro pajioHa M
BHICOTHl 3JlaHMA T'OPH30HTaAbHAsA  HArpyska OT BeTpa, NepelaBaeMas
yepe3 (paxpepKoBble CTOHKH Ha MJIMHHbIE CTOPOHBI CTPYKTYPHBLIX TIJIHT,
Y4T€Ha NpH COCTABJEHHH anbGoMa I/ «TOPUEBBIX» H «TOPLEBHIX YHH-
BepCaJbHLIX» IJIHT, 2 Ha KOPOTKHe cTopoHbl (12 M) Takxe H AN «OOHIY-
HBIX PAZOBBIX» H YHHBEPCAJbHBIX PAXOBBIX»,

Tun VIS, CTpyKTypHble IJIHUTH HPHMLIKAIOT K CYWECTBYiOUleMy 313~
HHIO, HMeleMy O6oJibliyl0 BLICOTY, M OJHOBPEMEHHO KOPOTKOH CTOpe-
HOH C KOHCONbIO K BHEWHeH CTeHe NMPOEKTHPYEeMOro Kopryca HAH Tem-
neparypuomy wsy. Takoit ciyyaii He nmpeaycMoTpeH B TaGanile aibGoma
1% OnpeAeneHMsi PacyeTHON SKBHBANCHTHOM PAaBHOMEPHO pachipejeneH-
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Hoit HarpysKu Ha CTPYKTYPHEIE NJAMTH OT CHETOBOFO MEINKa, TaK KakK cHe-
roBoft Metlok ReHcTBYeT ORHOBDEMEHHO Ha KOHCONH MO AJMHHHOM M KO-
POTKOil CTOpPOHE MJATHI,

B cBsan ¢ 3THM TpebyeTcs NMPOH3BECTH pAacyer CTPYKTYPHOH MJIHTH
Ha OBM Ha ¢JarTHyecKH AeHCTBYIOLUIHEe HArPyaKH, BKJOYAs TFOPH3OH-
TanpHble. IIpu 5TOM Harpy3ky OT CHETOBHIX MEIUKOB HYXHO HDHUBECTH K
COCPEIOTOUEHHBIM YCHJHSAM, NMPHJIOXEHHBIM B COOTBETCTBYIOIUHE BepX-
HHe Y3JH CTPYKTYPHI, C YYETOM PaCMONOMEHHS CHera Ha KOHCOJAX MO
KopotkuM croponaM, [locae onpepenenus ycmauil, neficTByIOUNX B 3je-
MEHTaX CTPYKTYPHOR NJMTH, BX CPaBHHBAOT C YCHAMAMH, AeHCTBYIO-
LMK HA COOTBETCTBYIOLIME 3JeMEHTH IVINTH ¢ Mapkoi C24-600 YT
Jna aneMeHTOB, Fle ONpefe/ieHHHE PACUeTOM YCHJAHS IPEBHIWAIOT NpPH-
BelleHHBle B a/Jb0oMe, NPOHIBOAHTCA CPaBHEHHE HX C BeJHYHHAMH, Ofl-
peleasiOlHMH (HAKTHYECKYIO Hecyliyio cnocoGHocTh cTepkHefi, B cay-
Yasgx KOIZa Hecywlass CMOCOGHOCTb CTep)KHEH OKasniBaeTcsl HEeAOCTATOY-
HoOif, BO3HHKaeT HeOOXOAHMMOCTh HX ycuJeHusi. Takxke HeoGXoaumo mpo-
H3BECTH NPOBEPKY Hecyllell CMOCOGHOCTH Y3/O0BBIX COCAMHEHHH CTPYKTYD-
Hoit nautsl, [Tocne 3TOro BHINOAHACTCS NPOBEPOUHBIN PAcUeT CTPYKTYPHOM
MJHTHL C YYeTOM (PAaKTHUECKUX (W3MEHEHHBIX) JKECTKOCTHHIX XAPaKTepH-
CTHK CTepxKHef,

Tlonyuennass B pe3ysbTaTe KOPPEKTHPOBKH CTPYKTYpHas nJjuta Gy-
JeT OTJHYAaThCA OT THNOBOH, MPUBEAEHHON B aisbGome, B cBsAsH ¢ 3THM
H3rOTOBJIEHHE ee MOXKeT TPOH3BOAHTLCH, B COOTBETCTBHH C HeficTBYIO-
UM ITOJIOYKEHHEM TOJIbKO Nocjle cornacoBaHust ¢ BcecolosHwM obGwbenn-
HeHHeM CneuJerkoHeTpyKuus Muumonraxceneucrpos CCCP.

ITockoabky npHMeHeHHEe HWHAHBHAYAJbHOIO O6N0Ka CONpSKEHo C
OfpefleeHHbIMH TPYLHOCTAMH KaK Ha CTAJUM NPOEKTHPOBAHHA, TaK H
NP H3TOTOBJCHHH, PEKOMEHAYETCA KOMMNOHOBAThL NMOKPHITHE H Pa3MellaTh
TeXHOJOTHYECKOE 060opyZoBanue TaKuM  06pasoM, 4TOGH cyMMapusle
NefCTBYIOIME HATPY3KH HE NpPEeBLINAJNM BEeJHYHH, NPEAYCMOTPEHHHX B
anbboMe, B 4acTHOCTH, NpH JefiCTBHM 3HAYHTENbHBIX HATPY30K HA KOH-
COJIM CTPYKTYPHBIX TJIMT, MPHMBIKAIOLHX K CTEHAM CYLWIECTBYIOWHX 31a-
HH#, AN yMeHblUeHHsA oOuleii HArpyskd, AefCTBYIOUleH Ha IJIATY, MO-
eT OLlThb peKOMEHJO0BAHA 3aMeHa 3THX KOHcoJieH KO3BIpbKAMH, NPH-
KpeNJIeHHLIMH K CTEHaM,

NPHJIOXEHHE 4

Nprmep onpenencHun celicMUYECKNX HArPy3oK
AJA OAHOITAKHOTO NPOMbILLICHHOTO 3JaHHs
€O CTPYKTYDHBIM NOKPBITHEM

Tpebyerca onpefenutb ceficMHYeCKHe HArpyskud JJIS TPeXNpoJer-
HOTO 342HNS IIHPHHOIO 72 n AauKolo 168 M, 060pyROBaHHOrD MOCTOBLIMII
KpaHaMH cpeiHero pexuMa paboTw, rpysonoabemHoctsio 10 T (mo aBa
B KaX/[OM TpoJieTe) NPH pacyeTHoi celicMuyHocTH 3AaHus 9 Gajnos
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Puc, 1, Cxema OZHOSTAIRHOrO 3AAHHA C MOKPHLITHEM K3 CTPYKTYPHBIX NARY CHCTe-
mbt «ILHHHCK>»

a -~ naaH; 6 — pa3pes; no ocam 5 u |1 — TeMnepaTypuble WIBH

(puc. 1), OtMeTKka rosioBku Hojkpanuoro pejibca 8,15 m. Kononwna Bhi-
cortoit 12,55, mapku 190 I I no cepuu KK 108c-7. OrmeTka Bepxa
konoHHEl 11,95, Croiiku ¢axBepka pacnosoxensl ¢ marom 6,0 M, ce-
uenne cToek Topuesoro daxsepka I Ne 36, npogosnpHoro 1 Ne 30. Crenst
HaBeCHble H3 TPeXCAOHHBIX TaHeNell THNA «CIHABHY» C MaccoRr 1 m?
40 kr, 3xaHHe NOKPHIBACTCA CTPYKTYpPHHIMH njanTamu cucreMbnr <IJHU-
HUCK>» pasmepom B maane 12324 M. OcHoBaHHeM 3[aHHS CIyXaT IPYyH-
1ot 11 Kateropun. BeprukaibHble pacueTHHle Harpy3ku (CTaTHYecKHe)
npusejeHsl 8 Taba, 1.

Pacuer Buimoansierca no n, 5.2a Ha yCJOBHBIE CTaTHUECKHe HArpys-
xu. 3uaueHde Kosdpduuuentos B dopmyaax (5.1} u (6.2) K;==0,25,
Ks=1, Ky, =15 (npu onpeneneHH: BepTHKAJbHBIX CeHCMUYECKHX Ha-
TPY30K Ha nokpuitHe) u Ky, =1 (npu onpeseneHHy  rOpH3OHTANbHHIX
HArpY30K Ha Kapkac, Tak Kak hofi<<40 (cm. n. 5.17).

Beptukaaonsie celicmudeckue HazpysKu
Ha nokpoiTue 30anus

IMepuoabl coGcTBEHHHIX KoOJeGaHKi TOKPHITHA ONpeAe/sioTcs NpH-
GnMKeHHO Kak AJA OpPTOTpPOunHoi nuacTHHKH, IlpHBeneudas WHAHHIPH-
uecKas eCcTKOCTb TAKOH NMIaCTHHKH PaBHA
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Ta6nuua 1

PacueTHpe
Epusuua | Pacuernas | Kodpdn- | warpysku
Harpyska ot Maccht HIMEepeHus | Harpyska LHEHT AJast Oco-
covdeTanust Goro
coYyeTaHrdA
KOHCTpYKUMit NOKPHTHSA C Ma 1503 0,9 1353
KpoBJeit
TeXHONOTHUECKHX  KOMMYFH- « 480 0,8 384
Kauui
Uroro | 1737
CHera « 980 0,5 490
OnHOH KOJOHHE KH 30,62 0,9 27,56
TloskpauHo#t Ganxu » 17,00 0,9 15,30
Onnoro MOCTOBOrO KpaHa » 23,00 0,9 20,70
CTenoOBHX Maneneil Ma 400 0,9 360
Croex (axsepkoB » 55 0,9 49
D =k EApsatg?a==0,22.-2,1.108.0,00306-3,0-1 =
= 42,4-10% xkH-mM,
rae
1 1

k= = =0,22;
T 2 (14n) 2 (141,24) e
n=Ane/Am=230,6/24,7 =1,24;

Ams=30,6 cm2=0,00306 m?-—mJomanb CevyeHHs BEDXHEr0 nOACa;
Am==24,7 M?— 10 Xe, HMXKHero mosica; E==2,1.105 MIla — moxyap
yOpYyrocTH CTraJjH; a=3 M — pa3Mmep suefikH B NJaHe; a==45°, lga==
==1.

Ecan nokpeiTHe paccMaTpHBAaeTCs KaK CHCTeMa paspesHbix mia-
CTHHOK C IMAPHHPHBIM ONUPaHUEM, TO MepHoj OCHOBHOTC TOHA KojeGa-
Hui noprrmsi B BEPTHKaJbHOM NJOCKOCTH paBeH

- / m 242 l/‘ 297,2
=9 — = 9
L=an k?, | SR 12,4000 03 e

rae Lo=24 M — HauGOAbLIM{i mNpoJseT MIaCTHRKH; k¥, =7,374 — npu
OTHOIIEHHH Pa3MepoB MIACTHHKH; Lao/L,=~=2 (cu. Taba. 8.3 Cnpasou-
HHKa To AuHamuke coopyxenui, M, Crpofiuznar, 1972); m=gocfg=
== (1,7374+0,49) /g =227,2 xr/m2,

Torna xosdduunenr muHaMuydocTH P1=1,1/T1=11/0,359=
=3,06>2,7. TlpiinumaemM jna pacyera f;==2,7.

B cayuae, xorga nokpeiTHe paccMaTpHBaeTCi KakK Hepa3pesHas
NJIACTHHKA Ha JKECTKHX Omopax,  [apHApHO-onepTasi NO BHEWIHEeMY
KOHTYpY, no dopmyaaM (8.99) u (8.102) u3 BHIEYyNnOMAHYTOro cnpa-
BOYHHKA MOJKHO OLEHHTb HaWMeHbiliee W HAWOCOJbIice 3HAYEHHs YaCTOT
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COGCTBEHHBIX KoJeGaHHR AJs nepsoi M BTOPOH 30 crywenus. as

*®
nepBOH 3CHBI CTYLIEHHA KO3(GHIUeHTEL (p? H @, upu yacrortax (ne
pHOMax) coGCTBEHHBIX KoJieGanuld pasHBI

@0 = 1,57 (1 4 92) = 1,57 (1 4 2?) =7,85;
@ =356V (14 n5)—1,470=3,56V (1 22)2—1,4.22=15,68,

rie

n=1Lg/Ly=2.
OTKyZa BepXHAs M HHXHss TIPaHHIA NEePHOAOB COGCTBEHHBIX KO-
sie6aHuii COOTBETCTBEHHO pam-m:

242 l/ %72
N=2n— 1 —=6,2 =0,33 c,
=<7 6.2 75 42, 4-10° €
942 ‘/ 597.2
=0,169 c.
Ti= 15,68 AT R

ConocTaB/ienue pe3yJbTaTOB pacyeTa NOKPHITHA B BHAE CHCTEMb
paspesHbIX NIAcTHHOK (6e3 yyeTa MX B3aHMHOTO CONPsZXKeHHs) H Kak
Hepaspe3HOH NJACTHHKH NOKA3BIBAET, YTO MAKCHMAaJIbHBIE 3HAUEHHS Ie-
pHOAA OCHOBHOrO TOHa KoseGaHu#t  Oau3aku W He npesniraior 0,4 c.
CresnoBarensHO, nPU HCOOJNL3OBAHHM NPUGAMMKEHHOTQ MeToa onpefe-
JIeHHsl BePTHKAJbHHX CeHCMHYECKHX HAarpy3ok BJIMSIHHEM BbICHIHX
topMm koneGaHHME MOXHO mnpeHeOpeyb.

PasHoMepHO pacnpelleneHHast BepTHKaJbHasi celicMHYecKas Ha-
rpy3ka Ha NOKpHITHE paBHa

e t9c° 2/ =
=2227* 572 llq

LI ER R R TR RN AR RRARRRRRTIRNNY

a)

24
5) 1 g
g, _tya-?/-/?-‘- Joctfe =
22727+ 572 fla =2227+ 49097lq

11RRERR! ITIRRE

48 4,8 ’T
A

Puc. 2. PacueTHbIE cXeMbl HArpy3ox

N~
L
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8c = Ki Ks goc A P Kyy=0,25-1.2,227.0,4.2,7-1,5 =
=909 Ila (90,9 krc/m2%).

ITposepka HanpsixeHHO-ReGOPMHPOBAHHOIO COCTOSIHHSA 3JIEMEHTOB
CTPYKTYPb! [POH3BOAHTCH NPH HArpy3Kke goct-gun={goctqc 2/n (cM.
pHC. 2,a) H NpH Harpyske Goc¢c 2/T MO MnOWAAM CTPYKTYDHOR ILIH-
Tbl 32 HCKJIOYEHHEeM LEHTPAJIbHOM ee YacTH, TAe Harpyska cOCTaBJsIeT
Qoekgc (oM. puc. 2,6).

Topusonrarsnsie cellcmuteckue HazpysKu
Ha Kapkrac sGanus 6 yeaom

1. BeprukaspHble HAarpyskH Ha KapKac HpHBeleHn B T1ala. 2.

2, TopusoHTa/bHas ceAcMHYecKast Harpy3ka Ha Kapkac B ypOBHe
BEPX3a NOKPHITHS PacCUNTHBaeTCss KaK  CHCTeMbH C OAHOH CTeleHblo
csoboant (pue. 5.3,a), Harpyskd M MeCTKOCTh KOHCTPYKIHH onpepens-
107ca ANS 3hanHA B LesioM. IlokphiTHe paccMaTPHBAaeTCs KaK JKeCTKHH

JHCK.,
JKecTRocTh Kapkaca 3jaHHs

3EI, ne 3-2,1. 108.40,216- 10—
B (12,55)3
= 76,906-10® kH/m (76,906-10% krc/m),

rae E=2,1.10° MIIa (2,1-10¢ xrc/cM?), [,=40,216.10—% M2, hc==
=12,65 M, n=60—uHCJIO KOJOHH.

K= 60 =

Ta6auua 2

Harpyska BrluHCeHHe Harpyska, kH
OT Maccsl:
KOHCTPYKLH NOKPHITHS ¢ KpoOBJef 1,737-72- 168 21010,7
H TeXHOJOTHYecKMX KOMMYHHKA-
UHE
cHera 0,49-72-168 5927,0
Or Y4 Macewt:
KOJIOHH 0,25-27,56.60 4134
NORKPaHOBBIX KOHCTP YKL 0,25-15,30.56 214,2
CTeHOBHIX MaHeJel 0,25-36(72-12,5X 270
X24 1568- 12,5%
*
MOCTOBBIX KPaHOB 0,’25-20,70—3 15,5
Hroro 27 850,8

* 0,6 — k02pPHUHEHT NPOEMHOCTH CTEH,
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[Mepuoa cobGernenubix KoJeGanifl KapKkaca 3faHHsl B nONEPEYHOM
HanpaBJcHUH

m 27850, 8
T=2an V"K‘:G’QS V9,81-76,906- e = L.2t e

Koapduunent punamuysnocty (cM. n.  5.11) — Be=1,1/1,21 ==
==(,909.

lFopusonTanbHas celicMuueckaa Harpyska — S;= K /K2801==0,25X
X1-10126=2532 xkH (253,2 1c), rae So|=Q,,Af3,K,D N1=27850,8
X0,4-0,909-1-1=10126 H (1012,6 1c).

I'opusoHTalbHag ceficMHYecKas Harpy3ka §i pacmpegensercs
MeXJLy BEPTHKAJbHBIMH HECYIUMMH 3JeMeHTaMH (KOJIOHHaMH) mnponop-
LHOHANLHO HX JKECTKOCTAM, MOCKOJBKY IOKDHITHE paccMaTpuBaeTcs
KaKk XKeCTKHH JHCK.

TopHsoHTa/IbHOE mnepeMellleHHe  BepXa TOKPBITHA B INOMEpeyHOM
HanpaBleHHH  cocraBaser A==S;/K=2532/76,906-103=0,0320 M=
=3,29 cM; A/h.=3,29/1256=1/381.

TFopusoHTasNbHAs ceficMHyecKast Harpyska Ha KapKac B NpPOAOJb-
HOM HampaBJeHHH 3/aHHS ONpeJieJisieTCsl aHAJOTHYHO C YYETOM IKEeCT-
KOCTH KOJIOHH H CBSI3€BHIX G6JIOKOB,

ITPHJIO)XXEHHE 5

KcnepuMEHTANbHbIE HCCAEAOBAHNA
NPH NPOEKTHPOBAHUH CTPYKTYPHBIX KOHCTPYKUMEA

1. Bonpochl MOAEJIHPOBAHHS U CTATHUECKHE MCCREAOBAHHSA
B Na60paToOpHbIX YCAOBHAX

Ocrosbt  modeauposatus.

PesyabraThl HCHIBITAHHEA MOjenelt B J1aGOPaTOPHBIX YCJIOBHAX,
OCYIXECTBJICHHBIX Ha OCHOBE METOJa MOJEJHPOBaHHUA, B psale CAyuyaes
NO3BOJIAIOT MOJYYHTb HE TOJbKO KayeCTBEHHYIO, HO H KOJHYECTBEHHYIO
KapTHHY HanpsiXKeHHO-AedOPMHPOBAHHOTO  COCTOSHHA  KOHCTPYKUHH;
OIICHHTb JOCTOBEPHOCTb METOJOB €e pacueTa; PacnpCCTPAHHTb pe3yJib-
TaThl €JHHHYHHX OMBITOB Ha UEJbIH KJace NMOJOOHBIX KOHCTPYKLHIL

Ilog noHATHEM  «MOJEJHPOBAHHE» MNOHHMAETCS METOA H3yueHHS
Kakoro-au6o sBJACHHS MNYyTeM CpaBHEHHA €ro ¢ JADYrHM ABJICHHeM, MoO-
ROOGHBIM JaHHOMY, T. €. OOJajaloWHM pSAOM NPHU3HAKOB, MO3BOJISIO-
wHx oObeAHHHTh 006a siBJE€HHA B OAHYy rpynny. Takum o6pa3oM, Mo-
JeJIMPOBAHHE eCTh BOCHPOHM3BeleHHe CBOHCTB OOBEKTa («OpHrHHAJAY)
Ha cCHelHaJbHO MOCTPOEHHOM MO ONpeAeJeHHHM NPAaBHJIAM €ro aHajo-
re-MOJeJH.

Jas u3yueHust CBOHCTB HccaelLyeMoro oGbeKTa MOryT OBITH OPH-
MEHEHbl pas3juyHble cnocobbl MoAenanpoBaHHs [l]: maTemaTHueckui,
¢h3uYecKHl, HAa MeXaHHYECKHX MOJAeNsX.
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Mogenvposanne BHIMOJHSETCS Ha OCHOBE ONpEAE/]CHHBIX NPHHIM-
NOB, COTIACHO KOTOPHIM MMy IeOMETPHYECKHMH pa3MepaMH, MeXa-
HHMYeCKHMH CBOCTBAMH MATEPHAJNOB, HATPY3KaMH M APYTUMH  (akto-
paMy, OT KOTOPHIX 3aBHCHT HanpPsIKeHHO-AedOPMUPOBAHHOE COCTOsHHE
MOJeqH, eCTb OonpefeseHHBle COOTHOWEHUS, XapaKrep 3THX COOTHOLIe-
HUft M OyZeT TeM KpPHTepHeM, Npu KOTOPOM OTASAbHbIE SBJICHHS MOLY(
6uiTe OObeAuHeHsl B TrPynRny noAoOHuIX. M3yuenueM 3THX BONpOCOB
3aHHUMaeTcHl TeopHSi MOXQGUs, ABJAIOUWIASCA TeOpeTHUYECKOR OCHOBOWR
mopmenupoBauus  [2, 3.

[lpu ™MoJAe/MPOBAHHK CJOXKHLIX HPOCTPAHCTBEHHBIX CHMCTEM 4YAaCTO
He YAaeTcs 3anucaTb yPaBHEHHA MX HaNpsXKeHHO-AeOPMUPOBAHHOTO
COCTOAHAA, B 5TOM cJyuae MOXHO MNOJIb30BATBCS TEOPHEll pa3MepHO-
cTell, pawuieil panuoHasbHbie (GOPMbI NMOCTPOEHHSI 3ABHCHMOCTH MEXAY
BEeJHYHHAMH, XapaKTepH3YIOUIHMH H3yuaeMoe SIBJCHHE.

IlpH MOJ@IHPOBaHHH CTPYKTYPHHIX KOHCTPYKUHHA ¢ GOJbliHM KO-
JIHYECTBOM TOHKOCTEHHLIX CTEp)XHeH BO3HHKAIOT TPYJAHOCTH, CBs3aH-
Hble C MOJJHPOBAHHEM CTEHOK TPYO, TAK KaK NpH YMEHbIIEHHH TIeo-
MeTpHYecKoro macuiraba TOJILUHHA CTEHOK CTepxHed B MOJeJH CTaHO-
BHTCH BecbMa MaJofi. B 3ToM cayyae nosesHo nmpuOersyTh K npHMeHe-
HHIO TEOMeTPHYeCKH MONOGHHX  MOAedefl, y KOTOPHX Macwiralnl JiH-
HefHLIX pa3MepoB MOryT GbiTb HEOAMHAKOBH, B JAAaHHOM CJyyae HHOMH
macwTab BHIGHpaercss AJs TOJUHHBI CTEHOK CTEpXKHEH.

IIpu ™MojenHpoBaHHH CTPYKTYPHBIX KOHCTPYKUMI YHOGHO HCMOJb-
30BaTh JHHEHHYIO H HeJMHefilHyio TeopHio mnojobus [4]. Jlunelinas
TCOPDHA MOAOGHA mpejnoJaraer, Yro CBA3b MeXIy 3HaYCHHSAMH KaX-
Jof H3 paccMaTtpHBaeMbiX BeJHYHH B MOJeAH H B HaType sBJseTCH
JHHeRHOH, T. €. 3HAYEHHA HHTEPECYIOIHX Hac B HAType BEJIHYHH MO-
ryT ObiTb MOJIyYEHH NPOCTHIM YMHOMEHHEM COOTBETCTBYIOIUHX BeAHUHH
B MOAGJH Ha [OCTOSIHHOE YHCJIO — MacuiTal STHX BeJHYMH,

Henunelinas rteopuss noaoGus no03BoJseT NPEOAONETb PAA TPYAHO-
cTeH, BOSHHMKAIOWIMX OPH OCYLIECTBJAEHHH DOJIHOrO NOAOOHST MeX Ay
MOZEJBIO M HaTypoit W yBeJHUMBaeT KDyr 3ajady, peluaeMbix cpejcTBa-
MH MOAEJHDPOBAHHS.

OTMeTHM, uTO HauGOJee uaCTO MHCMOJL3YeTCs JIHHEHHAs TEOpHs
nonobus. [Ipu ee npuMeHeHWH MoAeab JO0JKHa ObITh TIeOMETPHYECKH
noaoGHa HaType.

Lleas ucnsiranudi u gsi6op cooreercrayouux modesed

Hsyuenue paborel caomrod narypuod xowcTpykyuu. Hecmorpa wHa
GosbulOe pasBHTHE MAUIHHHOH  TEXHMKH pacyeTa B MPAKTHKE CTPOH-
TeJbCTBA Y¥acTO BCTPEYAlOTC BecbMa CAOXKHHE B CTATHUECKOM mpel-
CTaBJIeHHH CTPYKTYPHHE KOHCTPYKUMH, pacdeT KOTOPHIX C MpHMEHEHH-
em IBM pecoMa sarpyaHutenen, B stoM ciyvae npuberaroT K ympo-
WeHHbLIM pACYETHBIM MOJAENSM, NPH HCNOJB3OBAHHH  KOTOPHIX AOCTO-
BEPHOCTh pacyeTa HyXJaeTcd B IKCMePUMEHTaJbHOH NpOBEpKe.
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Tlpy UOATBEPXKAECHHH SKCHEPHMEHTOM  AaHHBIX NPHOJIHMKEHHOTO
pacueTa OH MOXeT GHITH 3aJIOXKEH B OCHOBY MPOEKTHPOB3HHA PpeaJbHOIl
KOHCTPYKILHH.

Oas noayueHus HaAEKHBIX IKCMEPHMEHTANbHLIX [aHHLIX MOJCNL
LOJXHA TPOEKTHPOBATLCS HE TOJbLKO ¢ COGMIONEHHEM 3aKOHOB MOAO-
6Hsi, HO M TakHM o6GpasoM, 4TOGH B Heil HaUIIH OTPaX<€HHE OCHOBHLIE
0CO6eHHOCTH HATYPHOH KOHCTPYKLIHH H CHJAOBOTO HA Hee BO3AEHCTBHA.

ITposepka nosvix merodos pactera. Jns sToit Leau MOREAb MO-
XeT He OTBeYaTh TOYHOMY NOAOGHIO TeX MJM HHBIX HATYPHHX KOHCT-
pykuuit. Ho MoAenn HNOJXKHH HOBTOPSTL OCHOBHBIE NapaMeTPHl CTPYK-
Typ. Tak, HanpHMep, MMeTh peasbHBle COOTHOIHEHHS1 NPOJIETa K BHICO-
Te, OTHOLIGHHs NJIOIAAH  MONEpPeYHOro CeyeHHs1 NMOSACOB K pacKocaM,
XapakTep ONMPaHuUs H IIp.

Mogean 3TOro THAA MROJIKHBEI TNIPOEKTHPOBATHCH TaKHM 00pasom,
4TOo6E OHH B G6OJblUell Mepe OTBeyaJH TNPHHATOH pPacyeTHOH cxeme,
METOJ, pacyeTa KOTOPOH NPOBEPSETCS 3KCIEPHMEHTOM,

TlogoGuble MOAenM NpH SKCIIEPHMEHTHPOBaHWH cHabkaloTca 6oJib-
UMM KOJHYeCTBOM H3MepHTeNbHOR  anmapaTypl H B paje cayyaes
NPH3BAHB! OlEHHTb JOCTOBEPHOCTb HOBHIX HauGoJjiee COBPEMEHHBLIX Me-
TOLOB pPAacueTa, HAMPHMEp, ¢ YUETOM PA3BUTHA MNJAACTHHECKUX Aedop-
vauuf, 3aKpUTHYECKOR cTaiMell paGoTol OTHEJNbHBIX CTepXHEH H np.

B 3TOM c/iyuae npHMEHeHHe HH3KOMOAYJBHEIX MaTepHaMoB NOAG-
HO NOJIHCTHPOJy He JomycTHMO. PeKoMeHAyeTcsi H3roTaBJMBaTh  MO-
Jleb M3 TOro JXe MaTtepHala, 4To ¥ HaTypHas KOHCTpykuus. Toraa
OpH COCTABJIEHHH HHAMKATOPoB mouobust Ce==1. OcTanbHEe HHAHKATO-
pbl NOJOGHA COCTABJAIOTCA B COOTBETCTBHH C TeOpHell noAodHs

Cq Co
T =6 ) =L @

Svo1e el L

riae 3 Teopun pasmepHocteit Ci, Ce, Ca, Ci, Cq — HHAHKATOPH NOJLO-
6Hsi COOTBETCTBEHHO [JIMHEI CTEPXHsi, MOAYJs YNPYrocTH MaTepuana,
IVIOWIaAH H MOMCHTAa HHEPLHH CeYEeHHs] CTePXHs, HarpysKH Ha KOHCT-
pykuuio. BrixoHhe paHHBeE: w© — nepeMemienns, N — ycuana. OtMe-
THM, YTO O MOTEPH YCTOHYMBOCTH ONHOrO HJH Psla CTEPKHEH YChO-
BHe (4) sBasercsa ocHoBHBEIM. [Jocne noTepH ycTOHUYMBOCTH pslla CTep-
XKHel M nepexoja HX B 3aKPHTHYECKyi0 00JacTb JOJMHBI BbINOJHATH-
cn ycroBusi (4) u (5). IlpeapaputesbHO MOAEAHPOBaHHe HAYHHAIOT ¢
BHGOpPa HMHAHMKATOPOB nonobusi. B cOOTBETCTBHH € COCTaBJEHHBIMH
HHAUKaTOpamMH mnogobust (1) — (5) Ha3HAYalOT pasMepsl MOIEJH.
Ouyenka npounocru ysaoewvix conpascenuid. B sToM cayyae HeoGxo-
AUMO NpPH 3KCTIEPHMEHTHPOBAHWM H3YYHTb He TOJBKO pacnpeleseHue
NPOLO/bHEIX YCHJME CONpsiraeMbIX B y3Je 3JIeMEHTOB, HO H YCTaHas-
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JAUBATL HANPSANKEHHOE COCTOAHHE MO MJOWAKH HAM NOBEPXHOCTH Y3J0-
BBIX CONpfXeHu#t c yu4eTOM TeX HECOBEDPIIEHCTB, KOTOPHE HMEWT Me-
cTo B mpakTHKe. IIpu 3TOM YCJOBHM HCCIENOBAHHS Y3JA0B H4 MajblX
MOJEJAX He HNPHBOAAT K HANEKHHIM pesyJpTaTaM.

3necy TpebylOTC HCCAEOBAHHS Y3/0B, H3TOTOBAEHHEIX B MacIuTa-
Ge Yo uam '3, a eme Jyylle B HATYPaJBHYIO BEJHYHHY.

Hceeaedosanusn ycroliMusocTu 3INeMeRTO8 CTPYKTYPLL. YCTORUHBOCTD
CXXaTHX CTepXKHell CTPYKTYPb TaKXe He Bcerhaa yAaercs OLEHHTh Ha
MaJBX MOJENsiX, NOCKOJBKY TPYAHO B Majioli MOASIM WMHTHPOBATH
Teé HeCOBEPUWICHCTBA HATYPHOH KOHCTPYKIHKH, KOTOpPHlE OKa3blBAIOT B
palie cjiyyaeB CylLleCTBEHHOE BJIHSIHHE HAZ BEJHYHHB KPHTHUECKHX YCH-
auit. DBojee HalexHble PesyabTaTH HalOT JaGopaTOpHHE HCIHITAHHS
QJpaI'MeHTOB, COCTOfALIHX HE€ MEHee YeM H3 YeThIpeX NHpaMH[, Harpy-
JKaeMbIX HJIH 0ajl1acTOM HJH TNPH MOMOLIH HAOMKDATOB Ha CHJOBOM MO-
ay. VcnbiTaHHs OOBLIYHO NpPOH3BOAAT RO Pa3pyLIeHHS NPH H3MepeHHH
HanpsxKeHHo-AepOPMHPOBAHHOTO COCTOSIHMS 3I/IEMEHTOB CHCTEMBL

Hazorosaenue modered u cneyuaronslx ycTanoeox

Mogenn H3roTaBAMBAIOTCA W3 CTaj{, AMIOMHHUS, MeNHW, OPrCTeKaa
u  noauctHpona, CTepXKHH NPUHHMAIOT CHACLIHOLO, KPYI/IOTO, NPAMO-
YrONBHOTO CedeHHs, a TaKxe TPy6yaroro ceueHHss W CEYeHus M3 THY-
Toix npoduieir. Hanpumep, B UCCP muccaenoBanuio mojiBeprajiach Mo-
Zlelb CTPYKTYPHO# NJIHTHI M3 OPrCTeK/aa pasMepaMH B maaHe 325425 cm,
BeicoTolt 18 cm ¢ svefiramp 25X 25 cm. B kavecTBe crepXuell npumeHs-
JHCL TpyGbl AHaMeTpoM 10/ MM B 13/, , MM, conpsiraeMble Ha HIApax TpPH
oMoy kiaes. llapel uMenu aAuaMeTp %4/; MM M BHAYBAJHCh TaKkmie H3
oprcTeksa, Moayab yupyrocrs oprerekiaa cocramisa 3250 MIda.

ITpu o6paGoTKe 3KCNEPUMEHTAJLHBIX AAHHBLIX YYHTHIBAJNACH HeMud-
HefiHad pabora Martepuana. Bo u3GexanHe nOrpemIHOCTed, CBA3AHHBIX
¢ penakcanHefl Martephasa, OTCYETH ¢ H3MEPHTENbHBIX NPHOOPOB CHH-
MaJHCh JOCTATOUHO OBICTPO M BHIAEPIKHBaJjach OXMHAKOBAs TeMmnepa-
TYpa.

B MHUCH um. Kyfi6rmesa, KUCH u HHTHUHCKe 6rua npumete-
Ha MeTOJAHKAa M3YYeHHs HanpsyKeHHOr0 COCTOSIKHA CTPYKTYD Ha MoO-
JeJsX M3 TOMMCTHPOJA,  SBJSIOILErOCS HH3KOMOAYJALHLIM W IJIaBd-
IUMCA NPH CPABHUTENLHO HeGOJbWiOM Harpese wmarvepuanom. Crepix-
HH MOJOGHHIX MOJeNell WMeNM UPSIMOYrOJbHOE CIVIONIHOE cedeHHe W
COeHHSIUCh APYr C JAPYroM NPH NOMOLIM pacliaBjeHHsi KOHIOB na-
AJbHHKOM. Hapsiny ¢ mOJOXHTEJNBHHIMH ~ KauyecTBAMH HOJHCTHPOJIA,
3aKJIIOYAIOUIHMHCA B BEChbMa NPOCTOM CONDPSIKEHHH CXOASIIHXCA B y3en
9JIeMEHTOB, 3TOT MaTepHAJ HMeeT psif, HeAOCTATKOB, B TOM HHCJE HOJ-
3y4ecTb, HH3KYIO TeMJIONPOBOAHOCTb, He NOCTOSIHHbIE MeXaHHYecKHe
XapaKTepucTHRY. Bce 3To mnortpefoBano MccAeAOB2aHHS COBMecTHO# pa-
60THl TEH3OLATUMKOB CONPOTHBJCHHS, KOTOPHIMU 3aMepanu Aedopma-
UHH H MAaTepHasa MOAeJH, BbIOOPA COOTBETCTBYIOILEIO KJEA [JS TeH-
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30aTUMKOB M HAKOHEIl JAOCTaTOMHO TOYHO YCTAHOBHTb MEXaHHYECKHe
XapaKTepPHCTHKH MaTtepHana.

Hccnenobanns nokasans, uTo HaHGosee npHeMaeMbiM SIBAsETCH
kJet Ha AuxyopsTae. [lOHCTHpOJbHBIE CTEPIKHH HAYHHAIOT 3aMETHO
Tedyb BO BPEMEHH MNPH HarpyeHusax, npesniwarownx 4 MIla, B srux
cayuasax pedopMauud nOA Harpyskoit 3a 15—20 mux yseanuusaiotcs
1o 7%, a npu 6—8 MIla —Ha 5%. YVuuTHBas 3TO, B CTEPXKHAX NOJ00-
HRX MOJeNefi HanpsiKeHHs He AO/KHH npesniwars 4 MIla, a Bpems
oTcueTa Ha mnpHOopax — 15 MHuH.

B MerajannuecKHX MOJeNsX cOelHHEHHs TPYOyaThiX CTepxHel ocy-
HIECTBJAIOTCH Ha ILIapaX, KyAa BBHHYHBAIOTCS CHeLHalbHbie HaKOHeu-
HHKH CTepXKHeH MJH CTEPXHH HeNoCPeACTBEHHO MNPHNAHBAIOTCA (MeAblo
WJIH OJIOBOM) K Iuapam.

Ilpn crepmHAX H3 THYTHX npodpHaell HX COCAHHEHHS  OCYILECT-
BASIOTCA HA OPOCTPAHCTBEHHBIX JIHCTOBHIX ¢acoHkax. OpHrHHAJBHEM
COLpsSIXKEHIIeM KPYIJIBX CHJIOUMIHOCTEHYATHX H TpyOuaThiX CTepHeH
ABIAIOTCS COMPSIKEHHs] HA BAHHOH cBapKe, MO3BOJAIOWIUE COGHpATh
CTPYKTypHble KOHCTPYKHHM Ji060it ¢opMbl B nuane. Takoit ysea npi
cGopke Tpedyer Maabix Tpynosarpar. C60pKy yno6HO NPOH3BOAHMThL B
KOHAYKTOpax, (HKCHPYIOUWHX NOJIOXKEeHHe NPHMBIKAIOIHX K y3Jy cTep-
XHeilt.

CoepliHeHHe Ha BaHHOH cBapKe TpeOGyeT npejABapHTENbHOrO 06M:-
THs KOHLOB CTepikHeH, 4To mpubaurkaer paGoTy y3JIOBHIX CONPsIKeRHi
K UapHHpaM.

Jla6opaTopHble HCNBITAaHHS Y3JOBHIX CONPSXKEHHA OCYLIECTBJSIOT-
€l B CMeUHaNbHBEIX YCTAHOBKAX, MO3BOJAIOIIHX CO34aBaTh YCHJHs B
pasHblx uanpasieHusx. HMasecTunl uccnenosanusi, nposoaumbie 38 OPT,
CHIA u YCCP, B KOTOPHIX HCOLITHIBAJCA Y3eJ B BHIe lIapa C IUECTbIO
NPHMBKAIOWKMH K HEeMY B OJHOl MJOCKOCTH CTePXHSIMM, UYTO HMHTH-
POBAJIO MOACHYIO CeTKY C TPEYroJbHLIMH suyediKamMi.  JTa yCTaHOBKa
npeacTaBasia coGol CHCTeMY WIECTH pHIYaroB, KOTOpble TPH CXKATHH
BBI3BIBAJIH B CTEPXKHAX ONHHAKOBHE paCTArUBAIOIIHE YCHJHSL BIJIOThb
J0 pa3pyweHdss yana. Ha nofoGHHX ycTaHOBKax NpeACTaBHAOCH BO3-
MOXKHBLIM YCTaHOBHTb HECYILYK CHOCOGHOCTb Y3JMOBHIX CONPSXKEHHH H
YCTAHOBHTb ONTHMaJbHbiE COOTHOIIEHWs OTHAeJbHBHIX TOJNIMH H Aua-
MeTpOB conpsraeMbix aJjeMeHtoB. C Leasio Gojee aeranabHora obcde-
IOBaHuA JAefcTBUTEbHON paboThl y3naosex conpsixkennit B LTHHUHMCK
Goia CO3JaHa YCTaHOBKA, NMO3BOJAIOULAA HCC/AEAOBAaTh HATYPHBIE Y3Jibl
CO BCEMH BXOASIIMMH B HHX CTePXXHSMH INPH DA3JIHYHBLIX MO BeJHYHHE
CIVIOBBIX BO3ZAeficTBHAX. YcTaHOBKa npeicrasisia co00i ABe 3aMKHY-
Thle KBaJpaTHele pambl pa3mMepoM 3X3 M, pacloNIOXEHHBle TOPH30H-
TaJbHO Ha paccTosiHuH 1,5 M Apyr oT Apyra H XECTKO COEAHHEHHBIe
mexay co6oi. HMonelThiBaeMmblii  ysen pacnonaraiacs BHYTPH PaMbl C
TaKHM pacyeToM, uToObl ero nosca ilaXOAIJIHCh B MJAOCKOCTH BepxHeit
paMbl MO ee AHAroHajH, B 3TOM CjAydyae packoCH NOMajaJH Ha HHMK-
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HIOIO paMy M JKecTKO K Hell Kpenuauch. Harpyxaau mosica ueThHIpbMf
JNOMKpaTaMH, pacnoJio:KeHHbIMH B yrJax Bepxseil pamnl. Ilpu npuJo-
MEeHHH PAa3JIHYHBIX YCHJMA K nofcaM  NPeICTAaBJAETCA BO3MOMKHBIM
BKMIOYUMTh B palOTy He TOABKO MOfACA, HO H PACKOCH], CO3AaBas B HHX
paspoobpasnbie KoMOHHALMH yCHAHA.

Crend 0as ucnoiranus modered

Moaead HCHHITHIBAIOTCS Ha cTeHAe, obecneynpaoulem Ges3onacHoe
I yao6HOe mpoBejfeHHe 3KCMEPHMEHTA, CreHp upeAcTaBaser co6oil
KECTKYI0 paMy, Ha KOTOpyK0 OnHpaeTcss  Mojenb, oOHeCeHHas Cleuu-
2JIbHBIMH MOCTHKaMu JJis1 3arpy3ki# MoAeJH M HabmojeHHs 3a InpHu-
G6opamu.

Crenp, fomxeH ObITh CHabGKeH CHNeUUAJbHOH CTPAXOBOYHOH nJaart-
dopmolt (noj MoAeAbIO), Ha KOTOPYIO  nocje HCYEpmanus Hecyuiei
CnocOGHOCTH CaJHTCS HCTHHITyeMas KOHCTPYKILHS.

MexaHHyecKHe H3MepHTEbHEIE NPHOOPH, KaK NpPaBHJO, JIOJNMAKHBL
yC1aHaBJHBATbCA HJH HaA MORENbIO HJAH NOJA CTPAXOBOYHOH mnJoWAax-
koil. Harpyska K MoJAe/NH Mox<eT NpPHKJAAbIBATHCS CBEPXYy HJH HOXBe-
IUHBATbCA CHH3Y K y3JaM CTPYKTYPH, NPH 3TOM TaK e, KaK H IpH-
Gopbi, HArpy3Ka MO/BEUIMBAETCS HUXKe CTPaxoBoyHo# naardopmut. Ha.
rPYKEHHE OCYIIeCTBAsIETCS OTACABHLIMH TIpy3aMH, BOJOH, S3anoAHsW0-
wefi noapelieHHble CHH3Y OGaKH HJH CBEPXy CHINYYHMH MaTepHajamiw,
a TakKXe NPH NOMOWIH JIOMKPaTOB H CHCTEMbI PBIYAXHBIX YCTaHOBOK.

Harpyska, kak NpaBHIO, NPUKIaJAHBaeTcs HeGOJABUIHMH MOPLHA-
MH, TIPH 3TOM NOCJE KaJOro 3Tana  HarpyXKeHls OCYLIECTBAAETCS
usMepenue Jebopmauni H nepeMemtenuit. Ecam  monenh HCMBITHIBAET-
€l Ha KpaTKOBpeMeHHOe NPHJIOXKEeHHe HArpysKH, TO HarpyXeHHe MOX-
HO OCYUIECTBJATL THAPABJHYECKHMMH CHJIOBO30ynuTeasMu. [laBleHHe B
CHAOBO3GYAUTENAX CO3LAETCA MACJASHBIMH HACOCAMH uepe3 NyiLT pe-
AyuupoBanus nasjienusi (manpumep, ITPJL-5600). Usmepenue Harpysok
OCYIECTB/ACTCA BKJIOYEHHBIMH B CHWJIOBble LeNH TeH30AHHAaMOMETPaMH.
B 3TOM cayyae MOMHO OCYWECTBJSITH HENPEPHLIBHYIO 3aniChb HBarpysok
Ha MHOroKaHaJbHbIX AHATPAMMHBLIX DerscrTpaTopax.

Hamepenue dedpopmayud u nepemewenusi

OCHOBO#I 3KCIIEDHMEHTAJIbHOH OlLEHKH NOBeREHHA KOHCTPYKUHH npu
HCOBITAHHSX MJH B YCJOBHSX 3KCIIyaTanHH SIBJAAETCS HM3MEpeHue M
HCCefloBaHHe MeXaHHYeCKHX  XapaKTePHCTHK, ONpejeIAolIHX YCTOH-
YHBOCTb, MPOYHOCTb H HAJEXKHOCTh MaTepHalsla WJIH KOHCI1pykuud. Ha-
H6oJiee YacTO OSKCIEDHMEHTATOPA HHTEPECYIOT CJeAyIOlIHe MexaHHMec-
KHe BEJIHYHHBI, HENOCPEACTBEHHO cBS3aHHblE C MNpeieNbHBIMH COCTOSHH-
AMH: HanpsoKeHus W Jedopmaudu B HauGosee XapaKTEPHHIX TOUYKAX
MoAead; ofimive nepemeliennus u AehoOpMaluH KOHCTPYKUUM H ee OT-
JeNIbHBIX  HacTel.
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Usmepenne aedopmanuit He npeACTaBineT NpHHLHRHAJLHBIX 3a-
TPyAHEHMH, JomyckaeT MHOroo6pasHe METOAHK W NOJYUYHJIO HaHGONb-
mee pacnpocrpasenne. Ilns  nepexoaa K HanpsbKkednsaMm oObluHO 1iCc-
NOJIb3yIOT H3BECTHLIE 3aBHCHMOCTH O=£F(g); &y= — V&

IOasi ynpyrux MaTepHajioB 3TH 3aBHCHMOCTH HMEIOT NPAKTHYECKH
JHHeHHbIl xapaKTep, npHyeM MOAYJab ynpyrocth E u xoipHuneHT
IMyaccoHa v ¢ AOCTaTOYHOH TOYHOCTBIO MOTYT OHTH ONpPEENeHHl KC-
NepUMEHTANbHHM IYTEM.

Hnst uamepenns JAepopManuil NPUMEHAIOT DBHIYANKHEIE TEH3OMETPhI
¢ 6aso#i jo 20 MM, HHAMKaTOphi C UeHoi Aeneuusi 0,001 MM u Teuso-
pesdcropel ¢ 6asoii or 5—10 MM ¢ npelesom uaMepeunit Ao 4%. Vc-
TAHOBKA NpPHOOPOB HA NPOTHBONOJOMHHIX TPAaHAX 3JEMEHTOB BbIABJSA-
eT oceBbie W H3ruOHbie Aedopmaumu. Yaie BCero jpJsi uaMepeyHsa JAe-
dopmalnui HCOOJB3YIOT METOA TEH3OMETPHH, TNPHMEHAs  pas3jduHble
TEH3OMEeTpH: 3JIeKTPUUYECKHe, MeXaHHYeCKHe, ONTHYecKHe, THApaBJHYe-
CKHe, NHeBMaTHYeCKHe H JAp.

Hamepenns nepeMelleHHii OCYILECTBJSIOT HHAMKATOPaMH C LEHOM
acnennit 0,01 MM, npornboMepamu cucteMs! AHCTOBa ¢ leHo# jene-
wusi 0,01 MM, cuctemnt MakcuMmoBa ¢ nenoii gesenus 0,1 mm. HauSo-
nee ynoGHH M TOYHH AJNs H3MepeHHsl nepeMelleHHHl TeH30Pe3UCTOpHbie
HHAKKATOPH, MO3BOJAIOUIHE OCYUIECTBJAATL AHCTAHUHOHHOE H3MepeHHe.
[Tpubopel  ycTaHABAHBAIOT NPH NOMOIGH CNEMHANbHBIX KPOHIUTEHHOB,
NPHKPEeNJIEHHBIX K KEeCTKHM paMaM,

ITpu wucnbitanusx Ienecoo6pasHo [OKa3aHHa  mpeolpasosareneit
fepeMelleHHil ¥ Tel30pPe3HCTOPOB pPEerucTPHPOBATh H3IMEPHTEJbHO-BHI-
YUCAHTEAbHBMH KOMIJeKcaMu ¢ o6paboTkoit HHOpPMaUkn Ha MandblxX
OBM, nanpumep, EC-1020. DTu KOMRJeKcH MpelHasHauyeHsi Ans c6o-
pa, perscTpalmMH, XpaHeHHs H BblAaun HHpopmauuu na DBM so Bpe-
MSl CTAaTHYECKHX HCOBITAHUA KOHCTPYKUHA.

Ilpy ucnuiTaHHax npubopsl HEOOXOAHMO pacmosaraTb B HaunboJee
HanpsiaKeHHBIX 30HAX, BHIABJAREMbBIX I[peiBapHTeJbHHM pacuetoM. Ko-
JIHYeCTBO TNpPHOOPOB MAOMKHO OHITb AOCTATOYHBIM AJIA BHISIBJIGHHS Ha-
npsixkenno-dedpopmuposantoro cocrosuusa. Ilo BoamoxHOCTH  HeobXxo-
AUMO AyGAMpOBATL H3MEpPEHHS HanpsKeHUA M MNepeMemendii s
CTEDXKHEH M Y3/M0B CTPYKTYpHI, HMEIOWIEH OCH CHMMETPHH.

O6paGoTKy pesy/bTaTOB 3KCMEPHMEHTAJNbHBIX  HCCJAeJOBAaHHI pe-
KOMEH/yeTCst NMPOBOJUTL METOAAMH MaTeMaTH4yecKodl craTHcTHKH [5].

Crarucruseckan 06paboTKa IKCnepUMERTANOHOIX OARNLIX

B npouecce 3KCIEPHMEHTANbHHIX HCCACAOBAHHH NPAMBIMH H3Mepe-
HIAMH TNOJYHYa10T: OTHOCHTeNbHble JAedOpPMAIHH B CEUEHHSIX JJIeMEHTOB
MOlesH; MOAYJH YOPYrOCTH MaTepHasa; reoMEeTPHYeCKHe XapaKTepH-
CTHKM SJIEMEHTOB MOJeNH 1O NPOEKTHLIM JaBHBIM M MNyTeM ee oGMepa.

Tlpu onpejesneHHH BEJHYMH HANPSIKEHHH B 3JEMEHTaX MONEIH IO
ONBITHHIM AA2HHLIM TNPHMEHSIOT METOAH MATEMAaTHYECKOH CTATHCTHKH.
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C yueToM MHOrOKPATHOCTII PEriCTPAPOBAHHS OTCYETOB UHCIO H3-
MEpeHnil OTHOCHTeNbHBIX  ledopMmauuft Ang KaMmJaoro TeH3oAaATYHKA
ApUHEMaeTcs paBHbIM MUHEMYM 10 ¢ y4eToM CHMMETPHH M MHOrOKpart-
HOCTH HarpyxKeuus.

[To paGorte [5] npuHHMaercs CheAYIOMIKE TNOPSAOK BLIYMCACHHT:

1. Onpeneasiercss cpefiRee 3HAYEHHE M3 n U3MepeHuit a;

n
a=1/n 2 az. (6)
i=l
2. HaxonsTca NOrpelisocTH OTASNbHBIX H3MepeHHH
Aa;=a—a. (N
3. BoluHcaswTcs KBAaApaTH NOrpellHOCTedl OTASABHBIX H3MepeHuil

(8a7 ).
4. OnpeaeasieTcst aMuupu4ecKuil cranAapr (OLeHKa AWCHEPCHH)

n
Sp = z Addj(n—1) . (8)

i=]
5. Ilo ta6n. 40 [24] onpepensierca f— xpurepuit CTbiofeHTa upu
nagexHocTt 959% M uncje NPOBEAGHHBIX U3MepeHuit n:

n—lgn Y A 2
n=20 0 L L L L oL o e L L e e e e 2209
n30 L L L L L oL L e 204

6. Haxoautes fpannila AOBEPHTEALHOrO HHTEpBAMA

Aa=1tS/Vn. 9
C BepostHocThio 959, cpeaHee 3HAueHlle @ HaXOJNTCHA B HHTepPBa-

e (a--— Aa, E+Aa).
I'paHiibt AOBEPHTENLHOTO  HMHTEPBAJNa OUEHUBAIOTCH (HOPMYJOR

Af=l/‘(~g£—) Aa2+(§—bf-) A b2+(%£—) A4 ..., (10)

rie Aa, Ab, A¢—rpaHuUbl JOBEPHTeJHHOrO HHTEPBaJda ANA KamKAOil
H3 BeaHyuH @, b, ¢, HamexHocTr a==95%. Ilpoussoanbie &f/da,
df/db, df/dc, puuucasiorca npu a==a, b==const, ¢=const,

Has BHYHCAEHHT HOPMAJbHBIX CHA B CTEPKHAX MOJCAH HCROAB3Y-
eTcq 3akoH ['yka

N=1/2 (e; +&5) EA, (11)
rie N — HopMmaJibHas chJa B CTEPXKHE;, gi, &, — OTHOCHMTEAbHbie Je-
(OpManHKY HMKHHX H BEPXHHX BOJIOKOH CeyeHHii.

Toraa rpanuusl AOBepHTENBHHX HHTEPBAJOB AJMA YCHIHH B crep-
HHAX:
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_ ON N 2 (ON F o (ON o A 9N\
an=/ (5o ) ot (o) o +(55) smran(G3)-

- Y FAQET AT G ey AABTEAA) (12)

npu E==const, A==const.
7. OTHOCHTE/NLHAST — MOTPEIMHOCTb pe3y/»TaTa CePHH H3MepeHui
onpenensercs

AN/N 100 9. (13)

2. Meroauka npoBeNeHUA OTrHEBLIX MCMbLITAHMI
CTPYKTYPHBIX KOHCTPYKIIHR HA MOACAAX

Obuwue noaosterusn

TOHKOCTEHHOCTh 3JIeMEHTOB CTPYKTYPHLIX KOHCTPYKUHII Bbi3biBaer
HeOOXOAHMOCTb H3yYEHHS HX OrHECTORKOCTH, OCOOGEHHO B 3JaHHSIX H
COOPYXEHHSAX, CBA3AHHBIX C MaccoBbiM npeboiBanuem qodeli. Jas
oGecneuenuss TpeGyeMbiX TNpeAeNOB OCHECTOHKOCTH B psje CAydYaes uC-
NOJIL3YIOTCSl JAONOJHHTEJNbHbIE  OrHe3aulTHbe MeponpuaTtua. Hanpu-
Mep, OKpacKa 3JeMEHTOB OrHEe3AIHTHLIMH KpacKaMH HJM YCTPOHACTBG
YCTAHOBOK ABTOMATHYECKOrO0 NOKAPOTYLIGHHS, UYTO BEeAeT K JAONOJHH-
TeJLHOMY DPAaCAONOBAHHIO cpeAcTB. B 3Toii css3u onpeseneHue (paxrHue-
CKOro npesiena OrHECTOHKOCTH CTPYKTYPHLIX KOHCTPYKUHi npuoGpertaet
GoJibluoe 3HaueHHe,

OrHeBble MCnbITaHHL GJOKOB NOKPHITHA B HAaTypaJbHYI0 BeaHdud-
HY, K2K NOKa3piBaeT ONLIT, MPH HX BbICOKOH CTOHMOCTH M TEXHHUYeCKO.d
CN0XKHOCTH, KaK NpaBH/o, He3p(DeKTHBHbl H3-38 OrPAaHHUEHHOCTH IIO-
Jgydaemoft undopmanuu. Ilonoxkenue TaKKe oOCHOXKHseTcs pasmnooGpa-
3jleM BUAOB M THOOPAa3MepPOB CTPYKTYPHHIX KOHCTPYKUHH ¢ PpasJjH4HbI-
MH THNaMH CeyeHHH 3JIEMEHTOB H KOHCTPYKLHH peileTKH. B 3To# cBA-
3# NEPCMEeKTHBHO H3YUYEHHE OTHECTOMKOCTH CTPYKTYPHBIX KOHCTPYKUuit
C HEeKOTOpBHIX OGIMX NO3HUHA, MOCPEACTBOM OTHEBBHIX HCNHITAHHH MO-
Aenell 3THX KOHCTPYKHHMH ¥ pa3paGoTKa Ha  3TOHf OCHOBE DacyeTHO-
3KCHEPHMEHTAJbHBIX METOJOB OLEHKH MX OrHecTOH#KocTH. B cayuae He-
BO3MOXHOCTH NPOBEJEHHsi OUHEBHIX HCHLITAHMII Ha IOJHOPa3MepHBIX
KOHCTPYKLHSIX TaKWe  HMCNLHITaHHA cJejyeT NpPOBOAHTL Ha o0Opasuax
yMeHbIIEHHbIX pa3MmepoB (Monensx) [6].

Leau usyuenus oenecroidxocrTu
CTPYKTYPHOIX KOHCTPpYRYUud na nodeinx

Tlpn mnposefenus OTHEBLIX NCNHHITaBHI MOJeJiell YCTaHABJAWBAIOT-
€1 OCHOBHBle 3aKOHOMEPHOCTH TIOBEAeHHS CTPYKTYPHBIX KOHCTPYKI(IN
NPH OFHEBOM BO3AEHCTBHH, B YaCTHOCTH, MOCAEROBATEJLHOCTb BHIX012
H3 CTpOsi OTHeJbHLIX CTepIKIeH, XapaKkTep NOTepH Hecyulell ciocoGHO-
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CTH KOHCTPYKUHH; NPOBepAETCsi CIOCOGHOCTL 3/EMEHTOB CTPYKTYPHBIX
KOHCTDPYKUHA NPOTHBOCTOSITh OJHOBPEMEHHOMY AeHCTBHIO PpacueTHOI
(Ha oOrHecTOMKOCTb) HATPY3KH H IJHTEJNbHOMY BLICOKOTEMNEPATYPHO-
My Harpesy.

IlocpeacTBOM OFHEBLIX MCOBITaHHE  Mojeseii ycTaHaBJHBAETCs
cTeneHb HOCTOBEPHOCTH  PacyeTHbHIX METOROB OHEHKH OTrHEeCTOHKOCTH
CTPYKTYPHBIX KOHCTDPYKIHH, 2 B cjayuae, eCHH MOJejb reOMeTPHYecKH Y
no HanpsXeHHOMY COCTOSHHMIO 3JIEMEHTOB  NOJHOCTRIO NMOAOGHA KOH-
KpeTHOH peajbHOH KOHCTPYKUMH, B  pe3yJbTaTe HCHbLITAHUS MOAIH
MoXeT ObiTb YCTaHOBJEH npefes OTHECTOHKOCTH COOTBEICTBYIOWEd
HATYPHOH KOHCTPYKUHH. YCTaHOBJeHHe B Npollecce UCHOBLITAHHA caabbix
(B OTHOILEHHH OrHECTOMKOCTH) 3JIEMEHTOB IMO3BOJAET NPEMJIOXKHTbE Me-
pPONPHATHS NO NOBLILICHHIO Npejesna OTHeCTOHKOCTH CTPYKTYPHbIX KOH-
CTPYKUUi.

OcobennocTu npoeKkTuposanus modesell
CTPYKTYPHOLX KOHCTPYKYuLl

FaGapuTol MOAeNH ONpeAe]sIOTCA pa3MepaMH  COOTBETCTBYioULef
OrHeBOM KaMepbl. YUHTHIBAf, YTO MHHHMaJbHHA pasMep B IvlaHe cy-
LIECTBYIOULHX OrHeBHIX KaMep (meuefl) mpuMepHO paBeH 3 M, a CpPeAHHi
pasMep HaTypPHOTO CTPYKTypHOro G6Jaoka cocrtasiser 30 M, BPHHUH-
NHajsbHO BO3MOXHO MozeaupoBanue B Macwrtabe 1:n (1:10). Ecau
Macwita6 noAoGHst JIHHEHHHIX Pa3MepoB OAHHAKOB, TO NJOLAAb Ceye-
HHS 3JIeMeHTOB MOAeJH joaxHa Oeith B n° (100) pas Menbllle NaoWlanx
ceyeHHsi COOTBETCTBYIOIMX 3JIEMEHTOB peaJbHOH KOHCTPYKuHH. OTMme-
THM, OJHAKO, 4TO B psAle cJjydaeB 1eJecOOOPa3HO NPHUMEHHTb pasHble
MaciTabnt AJ8 JHHEHHBIX PasMepoB MOAeNH M NJOHIAAW CeyeHHs 3Je-
MeHTOB MOJAeJH. DTo OObsCHAETCS TeM, YTO NPH OleHKe pe3yJibTaTOB
OFHEBOTO HCMLITAHHA MOLEJNH C OYeHb TOHKHMH 3JEMEHTaMH TPYyAHO
YCTaHOBHTb, SABJSETCH JH TO HJAH HHOEe OTKJOHEHHe OT PacyeTHOro
3HauyeHHsl mnpejesla OrHECTOMKOCTH pe3yJbTaTOM  N€pepachpefieleHus
YCHAHR HAH OHO BHI3BAHO CONYTCTBYIOWMMH SBACHHSAMH (OOrpPelIHOCTS-
MH TeMIepaTypHOro pexHMa, yCJOBHH HArpyXewus u T. A.). Ilostomy
NpH NpPOEKTHPOBAaHHK CTPYKTYPHOM MOJeJNH JJf OTHEBBIX HCHLITAHMI
NPH COXpPaHeHWH OCHOBHBLIX NapaMeTPOB MOAEAHPYeMOH  KOHCTPYKUHH
(konpurypaunn u pa3mMepoB siyeeK, COOTHOLIGHHS JHHEHHBIX pasmepos,
rHOKOCTEHl W KecTKOCTeil 3JeMEHTOB, OTHOLIEHHS BHICOTH K NpPOJETY)
nJoWAaaH CceueHHs 3JEMEHTOB HHOraa yseduuyuwsaior B 1,5—2 pasa
(nponopusoHasbHO).

B 3aBUCHMOCTH OT BHM/Ja KOHCTPYKIUHH M Hesell HCNBITAaHHA MOJe-
JIIL MOryT KOHCTPYHPOBATbCH pAa3/JHYHON GOPMbI, CcXeMbl OMHMPaHHA,
THNA Y3JOB H CEYEHHH 3NEMEHTOB. DJeMeHTH Mojenedl Moryr Onith H3
TOHKHX TPy6 €O CIVIOIMEHHLIMH KOHIAMH, COefHHAeMBIX B y3an (B
¢dopme BTYJKH ¢ NPOPE3siMH) NOCPEACTBOM BaHHONI CBapKH, HJH H3
9JIEMEHTOB  CIVIOHWIHOTO CeYeHH# ¢ Hape3aHHOA RO KOHUAM pe3bboil W

266



yznamMu B Qopme cdepsl MM yceueHHOro KoHyca ¢ pe3bGOBBIMH  OTBep-
CTHAMH [J/IS COSAHHEHHA CTepiKHell.

Oco6GeHHOCTbI0 MPOEKTHPOBAHHA CTPYKTYPHOH MOJdeaH JAst OrHe-
BbIX lCOBITAHHR siBJSETCH cOXpaHeHlle NOLOGHs YCJIOBHH HarpesaHus
JJEMEHTOB MOJAENH M DeaNbHOH CTPYKTYDHOH KOHCTpYKuuH. Takoe no-
jobue MoXeT OBITL COOJIOAEHO B chyyae paBeHCTBa K03((PHLHEHTOB
Ored (NpHBEAEHHBIX TOJILIKH), ONpeAEAsIOWUX CKOPOCTH NpoOrpesa ce-
YeHU#l 3JIEeMEHTOB MOJEJH H HATYpPHOH CTPYKTYPHOH  KOHCTPYKLMWH
8rea=Afu, rae A —niowans NONEPEUHOr0 CEYEHHA 3/AEMEHTa; & —
oforpesaemas [AJHHA TNepHMeTpa ceueHus. Kpome 3TOro, mds coxpade-
HHsi yCJOBHM TemyooOMeHa keJsaTesNbHO, YTOOGH COOTHOIIEHHE TeNnJo-
e€MKOCTEeH Y3JIOBLIX 3/JEMEHTOB H CTepXKHell MOJejH COOTBETCTBOBAJO
6bl COOTHOLIEHHIO aHAJOFHYHBLIX BEJMYHH peasbHOH KOHCTPYKUHH.

ITposedenue oernesoz20 ucnbiTakus CTPYKTYPHROE MOOerlu

OrHeBble HCHBITAHHS CTPYKTYPHBIX MOJEJEH MPOBOAATCH B COOT-
BeTCTBHH ¢ TtpeGosanuamu raasst CHull 11-2-80 u crangapra C3B
1000-78. HcnoiTanuss NPOBOASTCS B CHELHAJbHLIX OFHEBBIX Kamepax ¢
o0orpeBOM N0 CTaHAAPTHOMY PEXHMY «TeMmepaTypa — BpeMs», KOTOpPHIi
XapakTepH3yeTCs CJAeAylouled 3aBHCHMOCTbIO:

T —Ty =345 logy, (814 1), (14)
rie T-— BPeMs OT Hauaja HCMBITAaHHsA, MHH;, T — TeMnepaTtypa B neuH,
°C sa Bpema 1; To— TeMnepaTypa A0 TeNJaOBOrO BO3AeHCTBHA (npH-
tumaerca 20°C). Temnepatypa B OrHeBOii Kamepe H B 3JeMeHTax MO-
AeJM U3MepsIeTC XPOMeNb-aJIOMEJEeBHIMH TePMONAapaMH H  PerHCTpH-
pyeTcsi Ha 3JIEKTPOHHHIX CaMOMHUIYI(HX NOTeHUHoMerpax. Harpyska Ha
MOJellb YCTaHABJHBAETCA H3 YCJIOBHs CO3JAaHHA B 3JIEMEHTAX MOAEeJH
Hanpsi’KeHHOTO COCTOSHHUS, aHaJOTHUHOrO TOMY, KaKOe BO3HHKaeT B
3/IeMEHTaX HATYpHOH CTPYKTYDHOH KOHCTPYKHHH OT AEACTBHA pacuer-
Holi (Ha OrHeCTOMKOCTb) Harpys3kH. PacueTHyio (Ha OrHeCTOlIKOCTb)
Harpysky cijejiyerT onpeaensTb B COOTBETCTBHH C  YKa3aHUAMH
nn. 5.43—5.63.

3a npellel OrHeCTOMKOCTH INPHHHMAeTCsi BpeMst (B uacax HJH MH-
HyTaxX) OT Hayalla TeNJIOBOr0 HCHbITAaHHA AO BO3SHHKHOBEHHS npexeib-
noro cocrosiunst [6]. CTPyKTypHas KOHCTPYKUHSi AOCTHraer CBOEro
NpelebHOrO COCTOSIHHSL 1O OTHeCTORKOCTH TOr/[a, Korja NpH NOoTepsBs-
WHX HECYI(yl0 CIOCOGHOCTL 2JIEMEHTAX IO JeACTBHEM BHICOKOH TeM-
RepaTypsl H pacyeTHOl (Ha OrHECTOMKOCTb) HArpy3KH KOHCTPYKUHUSA
CTaHOBHMTCS TeOMETDPHYECKH H3MeHAEMOIl.

Ilepen npobejeHHeM OrHeBHIX HCMBITAHHH JOJMKHBL GHITL Omnpeje-
JIeHE KPHTHYECKHe TeMmmepaTyphl CTepyHefl MOOENH B COOTBETCTBHH C
yKaszaHusaMH nn. 5.43—5.53.

OnupaHne MojeJH B OrHeBOHl Kamepe H pacnpelie/ieHHe HArpys3kH
ROJKHO COOTBETCTBOBATh pACUETHBIM CXEMaM, NPHHATHIM B NpOEKTe
nefACTBUTENbHOR KOHCTPYKUHH. Harpyska MoXer OblTh NpHJAOKEHa KaK
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CBepPXY, Tak i nojmetcHa cuudy. Ecau uarpyska npuioxkena K gepx-
HeMy [Osicy, TO BHAaya/e yKJaAbiBaeTcs MeraJunudeckuii jHer §=1 My,
3aTEM PACHONATAIOTCH IVIOCKHE TPy3bi (KelaTebHO Ha pa3Mep sueeK),
110 KOTOPHIM CHMMETPHYHO YCTAHABAMUBAIOT B HEOOXOZHMOM KOJHYECT-
Be WITyuHble rpysbl. [Ilocje npHJIOIKEHHsI PacuyeTHON HAarpyskH OTKpbI-
Thl@ Y4acTKH KOHCTPYKUWH TEPMOH3OJHpYIOTcst (MHHepaibHOR BaTOd),
ytoOn ofecneynts OGesonacHoctb HaGJI0deHHs.

Habmopenne s3a mosefexiieM KOHCTPYKIHH BO BPEMs HCIbBITanMil
OCYyULECTBJISIETCL 4Yepe3 CMOTPOBLIe OKHa OrHesofl Kamephl. Bo BpeMs
Habuogenust QUKCHPYIOTCs (BO BpeMEHH OT Hayaja HCAHTaHHl) Mo-
MEHTHI BbHIXOA3 H3 CTPOA OTACALHHIX CTepXKHe ¥ MOMEHT JIOJHOro
o6pylUeHHsT MOJeJH.

B npouecce OrHeBblX MCNLITAHHA HM3MEPSOT: TeMNepaTypy B
OrHeBOH KaMmepe (B mATH TOYKAx); TeMGepaTypy B CTepKHAX Moje-
mu (COrJacHo cXeMe pacCTaHOBKH TepMonap); HporiGbl B KOHTPOJb-
HBX Toukax (yanax) Mopmead (COrJacHo Cxeme pPAcCTAHOBKH NporuGo-
MepoB).

Ilpu HeoGxoamMocTy MOFyT ObiTb H3MepeHbl HanpsKeHHA B
CTePAKHAX MOAENH NPH NOMOILM BBICOKOTEMNEPATYPHBIX TEH30PE3UCTO-
poOB Ha MeTaJUIHYECKOH MOAJIONKE, KOTOpble NPHBADHBAIOTCS MOCpEI-
CTBOM TodeuHOH cBapkd. Perucrpupyiolueit annapaTypoit npu 3ToM
MOXeT sIBJATbCA WIIEHQOBHIA ocuumjiorpad c ycuaurtedem (HanpuMmep,
mapKit «Tonass). Onanako 3T H3MepeHHA TPeGYIOT OT  HCNOJNHHTENAS
BLICOKO{l npodiecCHOHAaNbHON KBaJMHQHKALLHH,

Anarus u 06paborra pesyasbTaTos O2HessLX Ul NLITAHLL
CTPYKTYPHBLX Mmodenell

Ilocne npoBeieHHst OrHEBBLIX HCNBITAHHHA DE3YJNbTATH  MOKAa3aHHI]
HpuGOpOB H H3MEpHTeJbHOH annmapaTtypsl o6pabaTHBAIOTCA M 3aNHCHI-
BAIOTCS B BHAE Trpadgukos u TepMmorpamm. Paciiudposka anHui no-
TEHUHOMETPOB RaerT rpadUkH (TepMorpamMMbl) BO3PDACTAHHA TeMiepa-
1ypul B KOHTPOJILHBIX CTEPMHSIX MOAENH 3a BpeMss HcnumTanra, Coye-
TaHHEe BH3YaJbHBIX HAGMIOJACHHI BO BPEMs HCOBITAaHHA (B uACTHOCTH,
(QuUKCHpOBaHHE MOMEHTa BHIXOJAa M3 CTPOS  OTAeNbHBIX CcTepxkHel) c
aHaJN30M MOJYyYaeMbiX TepMOTpPaMM MO3BOASET YCTAHORHTL (aKkTHue-
CKYIO KPHTHYECKYIO TeMIepaTypy KOHTPOJBbHHIX CTepiKHel, KoTopas fB-
JifleTCsl OCHOBHLIM KDHTEDHEM IPH OLleHKe JOCTOREDHOCTH NPHMEHseMoi
pacueTHOH MeTONMKH.

IlpeBhilienue (akTHYECKOH KPHTHYECKO! Temnmepartypnl 9JeMeHTa
MOAEJM HaJ KPHTHUECKOH TeMNepaTypo#f, NMOJAyYeHHOH B COOTBETCTBHH
¢ ykazauusamiu 1nn. 5.43—5.53 H3 ycnOBHA NOCTOAHCTBA HAarpyskH
B Ipolecce HCNLITAaHHS, CBHAETEJbCTBYET O mepepacnpeAelieHHH ycu-
aufi B 3JEMEHTaX KOHCTPYKHHH H O HEOOXQAHMOCTH NPUMCHATb AJA
pacyeta npejiela OrHeCTORKOCTH KOHCTPYKIHH OoJjiee TOUHYIO METOIH-
Ky.

ITo pesyanTaTam noxasadHii npOrHGOMepOB CTPOATCA rpadHku
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HapacTaHiis NpPoruGoB B KOHTPOJBHLIX y3Jax MoAesan. AHadH3 3TUX
rpauKOB MO3BOJSIET BHIABHTbL TNPHYlly MNpespallleRls HCIILITyeMOH
KOHCTPYKLIHK B FeOMeTpPHUYEeCKH H3MEHSEeMYID CHCTEeMYy.

Apanu3 pesysbTaTOB OTHEBHIX HCIBITARHA MoJeJeill mno3soJaser
BbISIBUTb KaUeCTBEHHBIA XapakTep MNOBEUCHHA CTPYKTYPHOH KOHCTPYK-
IHH NPH OTHEBOM BO3JEHCTBHHM, YCTaHOBHTb BHJ NOTepH ee Hecyl(cfi
coocofHocTH. Kpome TOro, aHaiu3 pe3yJibTaTOB OrHEBBLIX HCHLITAHUM
CTPYKTYPHBEIX MoJelsell NO3BOJAET ONpejesiHTb OTHECTOHKOCTb 3JeMeHTOB
KOHCTPYKUMH, a cJefOoBaTeibHO, H HaMeTUTb PEKOMEeHAAUHH NO MNOBbI-
LIEHHIO OTHECTOAKOCTH KOHCTPYKUMH B LEJIOM.

B ueasx onpeseneHns BO3MOXKHOCTEH NOBLILEHHS Opefena OiHe-
CTOHKOCTH CTPYKTYPDHOH KOHCTDYKHHH OTHEBBIE HCHBITAlIHsI COOTBETCT-
ByIOIIeH MoOJedd MOryr OHTb NPOBEJEHH MJAH C MNOABECHHIM MNOTOJKOM
HAY C 33IMUTOH OT/EJbHBEIX 3JEMEHTOB OrHE3alUHTHOI BCNyYHBAIONIR Il
Kpackofi (HanpuMmep, nokpelTHeM Mapkun BIIM-2).

Hayuenue oenecToiikocTy 31 MeHTO8
CTPYKTYPHOLX KOHCTPYKYULL 8 HATYPAAGHYIO BEAULURY

B coorsercrBHn ¢ [6] HcneiTaHMe 06pasios KOHCIPYKHHH ¢ OrHe-
3AIUHTHEIMH TMOKPHITHAMH JONYCKaeTcss NPOBOAHT, H Oe3 Harpysku. B
3TOM CJiyyde IpPeAe/bHLHIM COCTORHHEM SBJAETCA AOCTHXEHHE KPHTH-
UyecKOH TeMmMnepaTyphl MaTepHata KOHCTPyKuuH., lleap nofoGHBIX HCHbi-
TaHHH 3aKJ/MI0YaeTCss B HM3YYeHHH CKOPOCTH NpOrpeBa CEUEHHil 3JIEMeH-
TOB CTPYKTYPHEIX KOHCTPYKUHH (B HaTypajJbHyl0 BeJu4liHy) B yCJoO-
BHAX CTAHLAPTHOrO TEMNEpPaTyPHOro pexHMa no¥XKapa, oOnpeiaeseHis
BJHSHUA Ha CKOPOCTb NPOrPEeRa OTHE3aIMTHOrO MNOKPHTHA. B 3TOM
cjlyyae BHAUYaJle YCTAHABJHMBAIOTCA TEPMONapbl, a 3aTeM HAaHOCHTCS
CHOR OTHEe3allHTHOrO MOKPBLITHA. 1o HeCKOJILKHM KOHTPOJIbHBIM TOYKaM
CTPOHTCA YCpeAHeHHAsi KPHBasi MNporpesa  HCCAEAYEMOro  3JieMEeHTa,
Bpemsi poctHxeHus (mo 3TOH KPHBOH) KpPHTHYECKOH TeMmepaTtypnl 3Je-
MeHTa (OnpelesieHHON 3apaHee pelIeHHEM CTaTHYeCkol 3ajauH) onpe-
JesigeT Tnpefesn OrHeCTONKOCTH [JAaHHOTO 3JeMEeHTa KOHCTPYKILLIH.

Quenrka pe3yrbTarT08 02HE8bLX UCHLITAHU

IIpn onpegefeHun npejesa OrHeCTOAKOCTH  c/ieflyeT  YYHTLIBATb
p€3yJbTaThl OrHEBHX MCHNBITAHHH [ABYX OJHHaKOBHIX 06pa3lOB KOHCT-
pykiuuu. [lpeaesn orHecTORKOCTH KOHCTDYKIUHH ONpejefsieTcsi Kak cpel-
Hee apH¢MeTHYECKOe pe3y/bTaTOB HCNLITAaHHH He MeHee, uYeM [ABYX
o6pasuoB, NMPH 3TOM NoKasaTeJH HaxboJiee BHICOKOrO H Haubosee HH3-
KOTO NPEAEJIOB OTHECTOMKOCTH JBYX HCOBTAHHEIX 06pasnoBs e AOJXKHD
oTnHuatbesi GoJiee ueM Ha 209 (oT GoJblllero 3HaueHHs ).,

Ecnu pesyibTaThl OTIHYAIOTCH APYr oT Apyra Gosee yem Ha 20%,
JOJUKHEL OBITH TPOBEAEHbl JONMOJNHHTeNbHble HenbiTanus., [Ipu Henwita-
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HUH OZHOro o6pasla AAsi YCTAHOBJEHHsS NpPeAesa OrHeCTOHKOCTH KOH-
CTPYKUMH pPe3yibTaT UCHHITAHHS HeOOXONMMO YMHOXKHTL Ha Koaddu-
nuenr 0,8.

3. OcHoBHBIE NOJNOXKEHHD M 3a4aYH CTATHUECKHX UCTIBITAHHIA
B YCJOBHSAX CTPOUTENALHOMN MaoWAIKH

O6uue nosodscenus

Hactosiiine nono:KeHHA4 peKOMeHAYETCs MCMOMb30BaTh MPH MPOEK-
THPOBAHHH THNOBHIX H BHOBb BO3BOAMMHIX CTPYKTYPHBIX KOHCTPYKUH#
¥ OnPeAeNAlOT METOAMKY HX HAaTYPHBIX HCHBITAHHE H crnocoObl  OIEHKH
NPUrOAHOCTH KOHCTPYKLMH K 9KCIUIYaTalHH.

DTH HCOBITAHHSA HOCAT B OCHOBHOM NPHEMOYHBIH xapakTep M MOTYT
npecnenoBath CJACAYOLIHe UGJH:

npoBepKy cratHyeckoii paboThl, Hecyiuejj CMOCOOHOCTH K IPOYHX
XapaKTePHCTHK HOBBIX KOHCTPYKLMH, NpHMeHSeMblx BIepBhHe HJIH elle
He HalleAWIHX ILIHPOKOro IPHMEHeHHA, HaJeXKHOCTb KOTOPHIX ellle He
NOATBEPXKAEHA NPAKTHKOH;

OUEHKY Hecyllel CMOCOOHOCTH KPYMHEIX COOPYKEHWH mnepen mepe-
Aavel B 3KCMJyaTauHIo;

OLEHKY BJIMSIHHA JAe(PeKTOB, OTCTYIJIeHHH OT HpOeKTa H THNOBOH
TEXHOJIOTHH, BHI3BAHHBIX KAKHMH-JHOO OCOOBIMH NpPHYHHAMH, KOTJa 8TO
BJHSAHHE HEBOSMOXHO OLEHHTb PacueToM;

BHIsiBJeHHe AeficTBHTENbHOH Hecylie#l cnoCOOHOCTH KOHCTPYKUHH LpH
yBeJHYeHHH 3KC/IyaTallHOHHOA HArpysKH, BHIICHHBINeKici B  Npoitecce
CTPOHTENBCTBA, KOrda KOHCTPYKHHH 06Jajal0T AONOJHHTE/ILHBIM 3ana-
COM NPOYHOCTH, YUeCTb KOTOpHIE pacyeroM He TpeACTaBAfeTCS BO3-
MOXXHBIM.

Kpome 3Tux sajgay, aBASIOUMXCA OCHOBHBIMH, uesiecoofpasHo no
BO3MOKHOCTH:

H3yYHTp AeRCTBHTEJNbHYI0 PpaboTy OTHeMbHLIX Y3JIOB, COENHHEHH,
MeCT KOHIUEHTPallHH HampfAXeHHA H np.;

YCTaHOBHTb CTelleHb Y4YacTHsi B NPOCTPAHCTBEHHOW pabore KOHCT-
PYKIHH TNPOTOHOB H KPOBJH;

H3yudTp (PaKTHUECKOe TNOBEJEHHe KOHCTPYKIHH B ynpyromaacTHyec-
Koit ofnacTH paGoThl MaTepHaJa M YCTaHOBHTp DPe3epPBHl ee Hecylueh
€nocoGHOCTH;

NpeANoKKHT NMyTH YCOBEPIUEHCTBOBAHHSI Y3JOB M KOHCTPYKUMH B
LEJIOM.
VcnuiTanus CTPYKTYpHBIX KOHCTPYKUHA MOTYT TpDOBOAMTLCA Ha

YpOBHe 3€MJIH HJH B NPOECKTHOM IOJIOXKEHHH. Boaee NnpeAnoOYTHTEIbHBIM

ABASEeTCHd HX [NpOBeAeHHe Ha YPOBHE 3eMJIH.
DxCcneprUMENTY TpeAuiecTsyeT BHGOD 06beKTa AJist MCHBITaHui, coc-
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TaBJeHHe paGoyeii NpPOrpaMMsl HCOHITAHHH, NPH HeOGXOAUMOCTH mepe-
pacyeT KOHCTPYKUHM HA OMBITHYIO Harpysky.

B koMnsieKc Hcc/lefOBaHHi BXOAMT: OCBMIETENbCTBOBAHHE 3/MeMEH-
TOB M KOHCTPYKLUM B 1eJIOM; HarpyXeHHe M pasrpyska (paspylieHHe)
KOHCTPYKIHM; 06pa60TKa 3KCIEepHMEHTAJbHEIX HAHHBIX H OLEHKAa KOHCT-
PYKUHM 1O ZaHHBIM 3KCHEPHMEHTa.

I pozpamma ucnotranud

B nporpaMme ucnbiTaHHR ROJXKHH 6bITh CHOPMYNHPOBAHH lleNH H
3afayd HCCIeJOBaHHH, NMOAPOGHO ONKCaHa METOZHKa peLleHHs NOCTaB-
JeHHbx 3apay. OcoGoe BHHMaHHe NpH paspaGoTKe NMpPOTPaMMbI HCHBITA-
HHil HOJNIKHO OHITh yleJleHO TeXHHKe Ge30MacHOCTH.

[IporpaMMa omnpegnenasier yHCAO OOBITHHX 00pAasiOB, CXeMy Harpy-
JKEHHs KOHCTPYKUHMHM M ee NOACTPAaXOBKH, MeCTa YCTAHOBKY AaTYHKOB
¥ pasmelllenust H3MEPHTENbHHX NPHOOPOB, a Tak»e KoJaudectso obeny-
KHBAIOWEro MepcoHana M OPraHH3alMH, OTBETCTBEHHLIE 33 BbINOJHEHHe
pabor.

Ilporpamma paspaGaThiBaeTcs OpraHH3allMeji, pyXoBOAsileHd npobe-
IeHHeM MCNLITAHHA, TOANHCHBAETCS PYKOBOMHTENEM HCHBLITAHHA H YT-
BEPIKJ3aeTCA PYKOBOAMTENeM TOApasfeneHHs (naGopaTopHH, OTHena
HT IL).

Oceudereancreosatue KOHCTPYKuL

OcBHaeTe/ibCTBOBaHHE KOHCTPYKILHA BKJIOYAeT H3yueHHe TeXHHYECKON
NOKYMEHTaLHH, COCTaBJEHHE HCTOPHH HArpYXKEHHS, eCJAH KOHCTPYKUMH
yXKe HarpyXeHE! NOCTOSHHON HArpyako#, OCMOTP H BhisiBJeHHe AedeKTos,
a TakKxkKe YycraHoB/eHHe (aKTHYECKHX MeXAHHUECKHX XapaKTePHCTHK
MaTepHa/la HCOBTHIBAeMOji KOHCTPYKUMH M ee ONopHbXx uacreil. Oco6oe
BHHMAaHHe NpPH 3TOM CJAeAyeT YAENHTL BBISBJCHHIO HApYUIEeHHH NpaBHa
H3rOTOBJIEHHS, MOHTAXA M SKCIJIyaTauMH, a Takxke OWMOKaM, ponylleH-
HBM NPH NPOEKTHPOBAHHM KUHCTPYKUHH.

Bce 3ameueHnble fedexThl H OTCTYMJEHHA OT NpoeKTa HeOOXOAHMO
OLUEHHTbL ¢ TOYKH 3DEHHS HX BJHSHHS Ha HecCyllylo cnoco6HOCTb KOHCT-
PYKUHH.

IlepepacueT onbiTHOH KOHCTPYKUHMH Ha HCOBITATENBHYI0 HArpysKy
HEOOXOHMO BBLIMOJHHTh ¢ YUeTOM (aKTHHUECKHX CEYeHHi] crepiKHeh H
APYTHX OTCTYMJIEHHAX OT NMpPOeKTa, YCTAaHOBJIEHHBIX pe3yJbTaTaMH OCBH-
JIeTeNLCTBOBAHUSA, KOTOpHe OGOpPMIAIOTCH COOTBETCTBYIOUIMH  AKTAaMH.

Ipu cTarHyeckux HCNBLITAHASAX CTPYKTYPHBIX KOHCTPYRUHMH 0O6bIYHO
H3MepSIOTCA CACAYIOlMe MapaMeTphl: HArPy3KH Ha KOHCTPYKIHIO — MeC-
CAO03aMH, AATYHKAMH CHJB, AHHAMOMETDAMH, NyTeM B3BCLUHBAHHA HJHN
H3MepeHus o6beMa rpysoB H Mp.; mepeMettexHs (MPOrHObI) 3AeMEHTOB
H y3nos-mporuGomepamu, meccypamu [8], reomesnueckoi cheMKOH w
1p.; OTHOCHTeJIbHBle Je(popMaunll B 31eMEHTaX H HaNPsXKeHHs B CTEpPXK-
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HSIX — 3JeKTPOTeH30pe3ucTopaMn [8], MexaHHYeCKHMH TeH3OMeTpaMH,
nedhopMoMeTpaMH, MecCypamy u Mp.

ITpu u3MepeHMH OTHOCHTENBHBIX JAedopMalHfi TEH3OPE3HUCTOPAMH C
uenuio ofecnedeHHss AOCTaTOUHON TOUHOCTH H3MepeHWA peKOMeHAyeTcs,
YTOGH! YpOBEHDb Hanpsm(eﬂnﬁ B HCCAEAYEMBIX 3JIEMEeHTaxX CTaJbHbiX KOH-
CTPYKUHit 6bi1 He MeHee 20—30 MIla.

3azpyocente cTaTUYeCKUMY HAZDY3KAMU

Texnukxa GesonacHocry

Ui cosznanua HenbiTaTeAbHON HArpy3Kd MOTYT GbiTh NpPHMEHEHbI
NOMKpaThl, JeGefKH, BCEBO3MOXKHEe IPY3H, a Takxke soja. Ilpu stom
rpy3bl He ZOMKHBI MEHATHL CBOIO Maccy mpu ysiaaxkaeuud. [Ipu Henodw:
30BAHHU B KauecTBe HArpysoK BOAH  JAOJIKHB OBITh HCKJIOYEHB ee
HepaBHOMepHOe pacnpefie/ieHHe H3-3a DPOrH60B KOHCTPYKUHH H YTEUKH
yepe3 CTEHKH H AHO pe3epBYapoB.

Harpyxenne Heo6XOAHMO BHIIOJHATH IyTeM IJIABHOTO HPHJOXKEHHS
HAarpy3ok cryneHsMu He OGonee 25:% HOpPMaTHBHOM TNIpPH HArpy:KeHHH
KOHCTPYKUHH [0 HOPMATHBHOR ee BEJMYMHH! M CcTyneHsiMH He Goaee 109
HOPMATHBHON NpPH HAPPyXeHHy KOHCTPYKUHM CBeDX HOPMAaTHBHON Ha-
IPy3KH.

BpeMs BblIepXKM Kam oM CTYNeHd HAFPY3KH Ha MeTaJUIHYyecKHX
KOHCTPYKUMAX — 15 MHH, a NnpH HaNHukMy B CHCTeMe Kele306eTOHHLIX
3/MeMeHTOB B COOTBeTCTBHM ¢ paboroi [9].

ITpu HenbiTaHHH KOHCTPYKIHA HArpys3koH Bhlllle HODMAaTHBHOM HeoO-
XOAMMQ CYHTATBCS C BO3MOMHOCTBIO NMOBPEXAEHHS OTAENBHHIX 3JIeMeH-
TOB KOHCTPYKUHMH M Aaxe NMOJHOro ee o6GpyuleHHs. B cBsasw ¢ atum B
npolecce HarpyKeHHsi KOHCTPYKHKHH AOJNXHO OBITh HCKJIOYEHO pacroo-
JKeHHe OGCJYXHBAIOLIEro MepcoHaNa M caydyadHoe mOsBJeHHe JOAeR Ha
HCNBITHIBa€MOM KOHCTPYKIHM M TMojA Heil. Bo mabexalne pasBHTHsI 3HAUH-
TEJIBHBIX NMOBpEeXAEHHH M OGpYLICHHst HCOLITHBAEMOH KOHCTDYKUHH M ee
3/IeMEHTOB, OCOGEHHO MpPH HCNBITAHHM KOHCTPYKUHHA, HAXOASLIHXCA B
B NPOEKTHOM IIOJIOXKEHHH, HEOGXOAHMO NMPHMEHATb CTPaXoBOYHble NOA-
MOCTH.

IMpoBoxsmu#i HCOBITAHHA  NepcoOHAN ROMXKEH  PacmonaaraThess Ha
Ge30nacHOM pacCTOSSHUH OT 0ObeKTa, HaGMOAeHA 3a COOPyXeHHeM He-
06XOAHMO OCYUIECTBAATL ¢ NOMOUIBIO AMCTAHHHOHHLIX MPHOOPOB.

Henbltauusa po paspymeHus oOblYHO NPOH3BOAAT IPH OCHOBHOM
coveTaHHH Harpy3ok. IloBefeHHe KOHCTPYKUHHA MPH JOMOJHHTENbHBIX
COYETaHHAX HArpPy3oK HCCIeAyeTCss B nDpelenax YNpyrux aedopmanuit.

DKcnepuMeHTANbHEE CXEMbl 3arPY3KeHUs HOJIKHH NMpefyCMaTPHBATDH
CHMMETpPHYHOE DACNOJIOXKEHHe HArPY30K H HEeCHMMeTpHYHOoe, KOraa
nepeMeHHast HATPY3Ka PaclojlaraeTcsi Ha YacTH NOBEPXHOCTH.

OcraTouHblit NpOTHG METa/IHUeCKOH  KOHCTPYKUHM  onpesesisercst
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nocjie pa3rpyskH H ee BbIAEPXKH (e3 HarpyskH B TedeHde 15 MuH, npH
HaNHv MK Kene306eTOHHbIX 3/7€MEeHTOB OCTaTOYHLIA NPOru6 onpeneasieTcs
B COOTBETCTBHH ¢ paGoToi [9].

B mpoliecce NpoBeAcHHs UCHBITAHHI HeoGXOANMO CAEANTh 3a hpa-
BHJIbHOCTBIO PabOTHl NPHOOPOB M COCTOSHHEM KOHCTPYKUMH, MPOH3BOAA
npeABapHTEJBHYIO 06PaGOTKY Pe3yJbTaTOB H3MepeHHil, CONPOBOXK AAIOIIHX -
¢ MOCTpOeHHeM rpPadHKOB, BLIPAXKAIOUIMX 3aBHCHMOCTb MeXAY Harpys-
KOl H AedopMalUMAMH B XapaKTeDHHIX CeUEHHAX, JNeMeHTax MM Y3Jax.

Ha raxkzo#t cTynmeHH HarpyseHHs, B TOM HICAe H mocie pasTpysKH
KOHCTPYKILISL JOJIJKNIA NOABEPraThCsl OCBHAGTEJLCTBOBAHHIO ¢ (HKCaiHeR
00Hapy2KeHHbIX H3MEeHEHHH.

OyenKa cOCTORRUA KOHCTPYKYUL
no pesyavraTam ucnelTaxuil

OueHKa coCTOAHHS KOHCTPYKHEHII HA OCHOBAHHH NOJYYEHHHIX PE3yJib-
TaToB MCOBITAHHH MNPOH3BOAHTCA WO: jAedOpMHPOBAHHOMY COCTOSIHHIO;
Hecyllleil CIOCOGHOCTH; NMPUFOAHOCTH KOHCTPYKUHHM X 3KCIJIyaTauHIl.

IMporu6 or mONHOH HCHBITATE/NbHO Harpysku (coGcrsenuas macca-t-
~+npo6uas Harpyska), HeOGXOAMMBIH AJIst CONOCTABJNEHHUS C BEIHYHHOR
TEOPeTHYECKOro M HOPMATHBHO AONmYCTHMOro mporn6a, MoOXKer GhITb
onpefened nyTeM sKcrtpanoaduud. OTHolleHue NPOrHGa, nOJAYYeHuloro
TpH HCIbiTaHUH, K nporuby, onpefefeHHOMY pacyeTOM, Ha3hiBaeTcs KOH-
CTPYKTHBHOH TONpPaBKOl, KOTOpas MOXKeT ObITh HCHOJL30BaHA AJA Ofl-
pefeNieHist OXHaaeMoro npornba aHaNOrHUHBIX KOHCTPyxuui. Benwnunia
dakTHueckoro mnporn6a MOMKHA YKIAANHBATLCA B HODMATHBHHE Tpe-
GoBaHnusl.

PexoMenyercs Takke ORPEJENHTb OTHOUIEHHe BEJIHYHHH OCTAaTOYHOIO
nporu6a K nojsHOMy 1poru6y. OTHOCHTENLHBIX OCTAaTOYHBIA NPOTHG
ABAAETCS OZHOR M3 BaXKHeAIUHX XaPaKTePHCTHK HCIBITAHHOH KOHCTPYKIUHA,

TIp MOBTOPHBIX HArpy>KEHHAX CTANLHBLIX KOHCTPYKUHMHA HODMATHBHOM
Harpyskoil nmpupalleHHs OCTaTOYHOrO Nporn6a He AOJIKHO GHITS.

OueHKa COCTOSAHUS HCHOBITAHAN KOHCTPYKUHH TIO COOTBETCTBHIO
pacyeTHOi cXeMe, Hecyliel clTOCOGHOCTH Il NPHFOAHOCTH K 3KCHayaTaiHH
NPOH3BOAMUTCS HA OCHOBAHHU DPe3YJBLTATOB €€ NOJIHOTO OCBHAETENLCTBO-
BaHus (A0 M [OC/]e HCNBITAHHH)}, PACUETOB, BHIIOJIHEHHBIX C YYETOM KaH-
HBIX OCBH/JETEJLCTBOBAHHA, U HCNBITAHH,

OuennT, BAHSHHE feEKTOB Ha HECYUIYIO CIOCOGHOCTb KOHCTPYKUHH
nyTeM HCHNBITAHH{ MOXHO B IOJHOH Mepe TOJALKO NPH HCNBITAaHHH A0
paspyuwienss. B npoTHBHOM CJydae OCHOBHBIM CPEACTBOM OHEHKH
Hecyllleji CMOCOGHOCTH KOHCTPYKLHH SBJAETCA pacuer, BBIMOJHEHHB ¢
yueTOM pe3yJbTATOB OCBHAETENbCTBOBAHHUS M HCILITaHHH.

Ouenka Hecymle#f ¢nocoGHOCTH KOHCTPYKUHH 1O ZAHHbIM HCHBITAHMM
¥ HE3aBHCHMO OT TOT'O, 3aKOHUIJIOCh HCNBITAHHE pa3pyUiCHHEM KOHCTPYK-
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LUK WJH HET, NPOU3BOLHTCA C IIOMOMIbIO NPHBELEHHOrO Ko3addHuHeHTa
NONONHUTEABHOTO 3alaCa MO OTHOWEHHIO K PACYETHOM Harpyske

R PR F4
Krea=Ko 5= o5 Ty - (15)

rae Kp — dakruuecknii Koap@uuuenTt AONOMHMTENBHOIO 3anaca Hecylledt
CMOCOGHOCTH KOHCTPYKUHH MO AQHHOMY BHAY HArpy3KH nO OTHOLIEHHIO
K ee pacyeTHOMY 3HaueHHIO TPH OnpelesleHHHX 3HaueHHsX APYTHX BHAOB
Harpysox; R u Op— pacueTHoe H (paKTHYeCKOe 3HAYEHHS CONPOTHBJICHHA
CTaNy; Pnr U Qp — KO3DHHUHEHT NPOAOABHOTO H3ruba CxKaToro CTajJbHOro
CTepPKHs COOTBETCTBEHHO NpH pacueTHoil M (paKTHYeCKO# xapaKTepHCTHKe
CONPOTHBJIEHHsT (YUHTHIBAIOTCS, €CIH paspylleHHe NPOU3OLILIO0 IO CXKATHM
cTepxHaM); Fa n Fg — pacuernas u paxkTHuecKas NJoOaAH MoNepeyHoro
CeYeHHs paspyLIEHHOrOo CTEPIKHS.

Q®opMysa yuHTHIBAET JajleKo He BCe NapaMeTphl KOHCTPYKUHH H
MaTepHa/a H YCJOBHs HCNEITaHHH, H3MEHEeHHe KOTOPHX MOXeT CKa3aThCs
Ha pe3ysabTaTax HCNBITaHHi. TaK He Bce pacueTHble KO3(DQHUMEHTH
MOT'YT TIPOSIBATHCH B HCMNBITHIBAEMON KOHCTDYKLHH. YCJIOBHS HCOBITAHHH
JacTO QUPEReNsioT CHIOBYIO CXeMY HCHBbITAHKHH, OTNMYHYI OT NPOEKTHOH
nau ¢aktuyeckoii. Ha Bce oOHapyxeHHBle HeCOOTBETCTBHSI MeXAY
PACUCTHEIMH ¥ HOPMATHBHBIMK NOJOXEHHSIMH, C OAHOH CTOPOHM, ¥H
IKCIIEPHMEHTANLHEIMY  YCJIOBHAMH, ¢ JAPYroil CTOPOHH, mnpH obpaGoTke
NAHHBIX ROJIKHH ObITb BHeCEHH KOPPEKTUBH. MoXeT CHIyynTbCA TAK,
YTO K MOMEHTY HCIEITAHHH HEeKOTOpHl€ MpPOEKTHbEe NOJOMKEHHS He OTBe-
YaIOT peasbHEM YCJIOBHAM paboTel COOPYXeHHS, UTO MOXeT notpeboBaTh
HE TONbKO KOPPEKTHPOBKM [aHHBIX HCNBITAHHH, HO M3MEHEHHS YCIOBHSA
HX NPOBEJEHHS.

OueHka HeoyHieRt clIOCOOHOCTH KOHCTPYKLUHH 1o pe3yJbTaTaM HC-
OHITaHUH, KOrja KOHCTPYKUUA I[PH HCNLITAHHH He paspyliwjiack u
HCILITHIBAZaCh B TNpejenax HOPMaTHBHOH HAM PAaCYeTHOR  HArpysok,
IIPOM3BOJHTCS € IOMOIUBIO 0XHAaeMbIX KO3()PHIHEHTOB JONOJHNUTENbHOTO
3amaca

Ko =Kq —— (16)

rie Kq— BOCTHrRYTHE KO3(PpHIMEHT meperpyskd KOHCTPYKUHMH Harpys-
KOH HaHHOro THna; Ny — dakTHYecKoe YCH/HEe B CTEPIKHe NPU LOCTHr-
HYTOA SKCICPHMEHTAJNIbHON Harpyske AanHoro tHna; Ny — npegensuoe
pacyeTHoe yCHJAHE B CTEpIKHE.

BennynHa npHBeNEeHHOrO M OXHAAeMOro KosdpduuHeHTA ROMONHM-
TeJIBHOIO 3allaca ROJMKHA OHITh CKOPPEKTHPOBAHA C YYETOM DAacyeTHBHIX
H 5KCIIEPHMMEHTANbHEX CXeM 3arpyxeHHS M AOJKHA GHTb GoJbwe 1.

Hast xaxaofl KoHCTpyKUuM mo dopmynam (15) u (16) Moxer 6D
onpefeNeHO HECKOJbKO 3Ha4YeHHi NMPHBEAEHHHIX H OXHBAaeMbix K03ddH-
LHEHTOB JAONOJHHTENbHOrO 3anaca, yCTaHOBJIEHHBIX HCXO[s U3 BO3MOX-

274



HocTeH mecyllnx cMOCOGHOCTH pPAasJHYHBIX CTepIKHeH KOHCTPYKIHH, B
TOM YMCJIe H Tex, YTO He PaspyLUHJIMCh NPH yCUEpHaHHH Hecymledl cmocob-
HOCTH KOHCTPYKILHH.

KoHeTpyxkuusa cuurtaercss ycelllHo BblflepiaBlledl MCOBITaHHA H
NPUTOAHOA /s AanbHeHmiefi sKCmIyaTaldH WK HPHMEHEHHs B yKasaH-
HEIX B NPOEKTe YCIOBHAX, €CJIH YIOBJIETBOPAIOTCA BCE H3JIOXeHHble BhILIE
TpeOGOBaHHA.

KoHcTpyKuun, He BHAEpXKaBIHE HCILITAHHSA, MOI'YT GRITL HCIOJB30-
BaHBl NPH MeHbUIMX HAarpy3kax. BoaMoXHOCTb HCNIOJB30BAHHSI KOHCTPYK-
M1, He BBHILEPIKABIIKX HCMHITaHHSA, JOJNKHa GBITL O6OCHOBaHA NMPOEKTHOMH
opraHu3aunesl ¢ ykas3aHueM BeJHUHHBI LOTYCKaeMOR pacueTHOH HATPY3KH.

Oxonyatenbias OUEHKa KOHCTPYKLUHI 1O pe3y/bTaTaM HCINLITaHHI
W HeoOX0LHMble PeKOMEHAAUHH IO SKCIyaTalHd palTcs nocse o6pabor-
KH BceX MOJYYeHHBIX pe3yJbTaToB H O(pOPMJSIOTCS COOTBETCTBYIOLIHM
JIOKYMeHTOM (OCHOBHLlEe pe3yJbTaThl, pEeKOMEHZALHH, OTCYET ¥ Tp.),
BHIIYCKaeMbIM OPraHH3aUHUAMH, PYKOBOJHBIUHMH IpOBEREHHEM HCIbl-
Tanui.

Hcnwitanust cTPYKTYPHBIX KOHCTPYKIMH CTATHYECKHMH HarpysKaMu
AOMKHEL 1IPOBOAHTBCA Nepeli HAYaJOM HX MacCOBOTO H3rOTOBJEHHS H
B JaJbHeHlIeM NpPH MX CYLeCTBEHHOM H3MeHEeHHH.

4. MeTtoabl 9KCNEPUMEHTANBHBIX MCCJAEHOBAHKH HATYPHBIX KOHCTPYKUHMi
Ha NMHAMUYECKHe BO3AEHCTBHS THNA ceCMUUYECKuX

B naueft crpaHe u 3a pyGeroM MPOBEAEHB MHOrOUHCJEHHBIE HATYyp-
Hble HCNMHTAHHA coopymeﬂnﬁ C MOMOILILID Pa3JHYHbIX BH5P3HHOHHHX Mma-
IIHH HHEPHHOHHOIo BO3LeHcTBHSA. KaK NpaBHJO, NPH ITHX HCOHLITAHHAX
HHePIHOHHBIE HArPY3KM HA 3JaHHAX BO3GYXJAJMHCh B TOPH3OHTAJILHON
IVIOCKOCTH, TaK KaK MpH CeHCMHYECKMX BO3AeHCTBHAX G6oJiee OMACHLIMH
At OOLIYHHIX 3JaHAR SIBASIOTCA FOPH3OHTAJIbHBIE HArpy3KH.

JJ8 mpoCTpaHCTBEHHHIX CTPYKTYPHBIX KOHCTPYKUHH NpH ceficMuue-
CKHX BO3/[eHCTBHsiX 60Jiee OMacHOl MOXKeT OKa3aTbCs BepTHKaJbHAas CO-
cTapasiomas Bosfeficrus. B cBasw ¢ sTHM Opula paspaboraHa Chemu-
aJibHasg METORAMKA HATYPHBIX HCNLITAHHH CTPYKTYPHHLIX KOHCTPYKUMA Ha
nuHaMmudeckne sosaeficteusi. B UMuCC AH ¥Ys6ekckoiit CCP cosnana cre-
uuaJpHas BHGPAUMOHHAS MauMHA A5 Bo36GYXIeHHs KoneGavuit B Bep-
THKaJIbEOR MJOCKOCTH; pa3spabOTaHa METOAHKA MCNHITAHHH C OZHOBpEMEH-
HbIM BO30GYKIEHHeM ABYX COCTaBAAIOMHUX KojeGaHuit (B rOpH3oHTaJbHOR
H BepTHKaJbHOH IJIOCKOCTAX); NPOBEAEHH HaTypHble HCOBITAHHA CTPYK-
TYPHBIX KOHCTPYKLHH NPH Pa3HLIX yPOBHAX HArpysok.

Hcxons 43 ombita NpoBeleHHHMX paGoT npeajaraercsi CACAYIOUIH
NOPAJIOK TNPOBEJIeHH SKCNePHMEHTAJbHBIX HCCIEOBANUA CTPYKTYPHBIX
KOHCTPYKUMH HA QHHAMHYECKHE BO3AeACTBUS.
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Bubpayuonnas mawuna 043 cozdanus
8epTuKarbroLx KoreGanul noxpotTull 30anuil

Ananns Bu6poMallIHH, CO3/AQI0LMX HANPABJIEHHYIO BePTHKAJIbHYIO BO3-
MYULAIOULYIO CHAY, NOKA3LIBAET, YTO OHH He B NOJHOH Mepe OTBEYAlOT 3a-
LayaM HaTypHLIX HCOLITAHHH CTPYKTYPHBIX KOHCTPYKHHH H3-3a HeBO3-
MOXHOCTH AMCTAaHUMOHHOTO ynpaBieHus (MawnxHa LITHVIMSIT xunxmia)
M Gosbuloit coGcTBeHHOH Maccwl (MaliuHa JIOHIPOMCTPOHHHHIIPOEKTA).
KpoMe TOro, B CyMECTBYIOIHX CXeMaX 3JeKTPONPHBOLOB «3CHHXPOHHHI
reHepaTop — ABUraTesnb — J0COBOH BHGPATOP» HMEIOTCS ClelyiollHe He-
JlocTaTKH: Hab/oL2eTcs NOBLILIEHHOR CKOJbXKeHHe ABHraTeNs BCIEACTBHe
HEePAaBHOMEDHOrO HATHMKEHHA TNPYXKUHBE U HEJOCTATOYHOrO TNPHKATHR
LHCKA-caTeANuTa K POJIMKaM, 4TO NPHUBOAHT K TPOCKAJB3BIBAHHIO AHCKA;
HarpeBaeTCcss H BBIXOAHT H3 cTposi (GuOpOBasg NMPoOKJAajKa; HeBO3ZMOMKHO
ycToHyuBOe GHKCHPOBaHHE CKOPOCTH ABMraTeNs; HeZOCTaTOYHA MJIABHOCTh
pEery/JHpoBaHHA YACTOTH BPALEHHS! B CHCTEMe ACHHXDOHHBI ABHraTess —
BHGpaTop; BEJHMKH 3aHHMaeMasi MAallHHAMEA ILIOWAZb M CTOMMOCTb arpe-
raTa; HH3KHH KO3(QQHUHEHT NOJe3HOro ZeHCTBHA NPH HENOJHHBIX HArpys-
Kax; HeycToliuupas pabora ABHrateneft B 30HE HHM3KHX CKOpPOCTel.

D10 orpaHHuMBaeT NPHMEHEHHe  CYLIECTBYIOLUHX BHOPOMAIUHH AJisi
JUTHAMHYECKHX HCNBITAHHH MPOCTPAHCTBEHHBIX COOPYXKeHHH,

IIpH sKCUEpUMEHTaJbHOM HCCJeJOBaHHH CTPYKTYPHBIX CHCTEM K BHG-
pOMaliHHe INPeADbABJAIOTCS CleAyloliHe TpeGoBaHHs: obmlast Mmacca He
LOMKHA TpeBblIaTh 1 T; He0GXOAMMA AOCTATOYHO BHICOKAS IJIABHOCTE pe-
TyJHPOBaHHS YaCTOTHl BOSMYILaiOLlero BO3JeHCTBHs; BO3MYLIAIOWAs CHJIa
BibGpaTopa no/KHa ObiTh Gosee 30 kH; npn paGore B RaTypHBIX yCJOBH-
sx TpebyeTcst CO3LaHHE NOJHOH 6e30MacHOCTH MUISL OMepaTopoB H O6CIHy-
JKHBAIOLIEro nepcoHasia, a TAaKXKe COXPaHHOCTH ympasJsioulel H peru-
CTPHpYOLell aNmapaTypsl; NPHBOA AOJXKeH 06ecleyHTh WHPOKHH JHANa30H
YacTOTH BpalUeHHs] TPU HHCIUHX M BHCWIHX ¢opMax koJebGaHuit; HeoO-
XOAUMO ofecneunTh YCTOHUMBOE H MJABHOE NPOXOKACHHE aMIJIHTYLHO-
4YacTOTHOH KpHBOI KosebaTesIbHOTO npouecca ¥ BO3MOMKHOCTh (PHKCHPO-
BAaHHSl YaCTOT BPAUlEHHsl B HCCIeAyeMOM AHanal3oHe, BepTHKaJbHYIO BHO-
POMAILHHY, YLOBJETBOPSIONIYI0 NOCTaBJeHHHM TpeGOBaHHAM, YAaJOCh
CTIPOEKTHPOBaTh Ha 6ase ofHOM cekuuu BuOpomauunsl B-2. Bce pasmephl
ee coxpaHeHwl, kKpoMe AebasnancoB M AebasiaHcolepIKaTess.

JJ1s MakcMMaJLHOrO HCIOJB30BaHHS nuowlaju AebGanaHcoB HX ¢op-
Ma NpUHATa B BHIe KOJBIEBOro ceKTopa. Kpome TOro, 3TOT CEKTOp C yr-

JoM o= 96°48" nMeeT MHHHMAJILHBIHE MOMEHT HHEPLMH NPH 33 aHHOM CTa-
THUECKOM MOMEHTE MacChl; BeJIHYHHA YIyia He 3aBHCHT OT COOTHOMICHHS
HapYIKHOTO H BHYTPEHHETrO pPajHycOB CEKTOpa.

YacroTa BpauleHHs He6GallaHCOB peryJjHpyeTcs CHCTEMOHR THPHMCTOP-
HBii npeobpasoBatesib — ABHraTedp nocrosHHoro Toka {TII-I), npe-
HMYLIECTBA KOTOPOH COCTOSIT B CJIEAYIOUIEM: B BBHICOKOM GBICTPOeHCTBHH,
CPaBHHUTENbHO GOJILHIOM JHaNa3OHe PEryJMPOBaHMSI YacTOTH BpalUeHHs
NPHUBOAHOCO ABUraTeNisl TMPU MOCTATOYHO BHICOKOHN IJIABHOCTH PEryJHpO-
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BaHHsI; B BLICOKHX 3HEPTeTHYeCKHX MOKasaTeJsx Giaromaps HesHaulTenb-
HLIM NaJeHHsIM HanpsiyKeHHst B BEHTHJAX H OTCYTCTBHIO CHCTEMbl COG-
CTBEHHBIX HYXJ; B MTHOBEHHOH FOTOBHOCTH K pafoTe; MaJjblx maccax i
rabGapHTHEIX TIOKasaTesfX, paGoTOCHOCOGHOCTH NPH 3HAYHTENbHBIX BHG-
paLHUnX.

B xayecTBe NMPHBOZHOIO HCHOJbL3Yercss ABHraTeNb NMOCTOSHHOTO TOKA
C HOMHHaJbHOR MomHocTbio Py=11 KBT, HomuHanbHO#l uacToTOHl Bpa-
LeHHs ny;=3000 o6/Mun u Maccoit m=115 kr.

MakcuMaJbHas yacToTa BpallleHHs Ae6ajaHCOB NPH MaKCUMaJbHOM
rpyse OrpaHMueHa MNPOUHOCTHBHIMH BO3MOXHOCTAMM MamuHbi, IlosTomy
MaKCHMaJbHOE BO3MYLIAIOLIee YCHJHE He ROJKHO npeBbimaTb 120 KH.

ITokasaTtean yCOBEpPLIEHCTBOBAHHO#  BHOpOMaUIIHbLl BePTIKaJbHOTO
pedictBus: raGapurs 2> 10,685 M; macca (6e3 geGananca) — 600 xr;
Auanason pabouux uyactor — 0,2—10 Tu; BHOGpaTOp — ABYXBaJbHLIA C
FOPH3OHTAJNBHEIMH OCSIMH; KHHEMATHUYECKHH MOMEHT H3MEHSIETCR CTYNEH-
yato A0 0,7 KH M, MakcuMaJ/bHas HHepuuoHHas cuaa 120 kH; mowsocTs
nBuratens 11 kBr; macca peGanancos 300 kr; HanpasJeHHe CHABI — Bep-
THKaJIbHOe; KO3¢duuueHT 9 deKTHBHOCTH  (MOMEHT Ha BaJgy, Ha 1 Kr
MaKCcHMaJibHOi Macchl MawdHb) — 133 H; peryaupoBanne — QUCTaHIK-
OHHOE ¢ MOMOLIBIO THPHCTOPHOIO NpPeoGpasoBaTeNs ¢ AATYHKOM  YCKO-
peHus.

C noBopoTOM OZHOTO H3 BaNoB BHGpaTOpa OTHOCHTENbHO APYrOro Ha
yros 90° npu yKasaHHBIX ero NMOKa3aTeJsiX MOXHO CO3/aTh FOPH3OHTAJh-
Hble BO3MYIL2I0LHe YCHAHNSA.

SJieKTpHUECKasl cXeMa 3KCIepHMEHTAJbHOM YCTaHOBKH JAaeT BO3MOX-
HOCTb Pa3AeJbHOrO YNpPaBJeHHS BPTHKAJBHHIM H TOPH30HTAJIbHLIM BHO-
paTopamu. CxeMa COCTOHT M3 THPHCTOPHOro mpeoGpa3oBaTelisi, BbIIPAMHU-
Tedsl AJIs MHT2HHUS Ueneil BO3GYXAeHHS jBHratejed, npHGOpoB AJS H3-
MEPEHHsi M KOHTPOJSs 3JeKTPHYECKHX NapaMeTpOB, NMEepPeKJIOYeHHs JBHra-
TeJell M 06MOTOK BO30y)KJAeHHsi ABHraTeNeil TOPH3OHTAJLHOH H BEPTH-
KaJibHO# BUGPOMAIUMH.

AMniautyna xosebGaHuiA cHCTEMBl 3aBHCHT, KPOME OCHOBHBIX Mapamer-
poB (Macca, koapduuueHT nAeMnpHPOBAHHSA, JHECTKOCTb), OT MOBEJeHHS
HCTOYHHKA JHEPTHH, BHI3LIBAIOIIErO 3TH KoJieGaHKsA, H OT YCKOPEHHS 3Jiek-
TPONpPHBOZA NPH NPOXOKASHHH pPe3oHaHcHOH 30HHL. [Ipu uccaemnosanuy
KOJeGaHK COOPYEHHS| SKCIIEPHMEHTAJbHEIM MyTeM MOXeT GhiThb BbIsB-
JIEHO ONTHMAaJIbHOE YCKOpeHHe, PH KOTOPOM COOpYXKeHMe MOJydYaeT Mak-
CHMAJbHYI0 aMIVIATYAY, U HCTOUHMK 3HEprHH NPaKTHYECKH He BJHAET Ha
3TOT MpoLecC.

OcobennocTu OuUHAMUYECKILX UCRBITAHUE
CTPYKTYPHOIX KOHCTPYKYuil u Tpebosanus K 3aexTponpusody subpo-
MAUUH

Kak oTmeualioch, HATYPHBIE HCILITAHHS CTPYKTYPHBIX KOHCTPYKUR{i
HMEIOT psif 0COGEeHHOCTeH, H3 KOTOPHIX BHITEKAIOT TPeGOBaHHA K 3/EKTPO-
npusoAy BHOpoMaluuH, Kcxoas us cneuudHkH cneKTpoB cOGCTBEHHbIX ya-
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CTOT CTPYKTYPHBIX KOHCTPYKUHI H MJISt YHHQHKALHH METOAHKH HCNBLITAHUH
HeOOXOAUMO 3apaHee OUCHHTb: NpPeANONaraeMoe KOJHYECTBO crynenei
3arpy’KeHH$l, IIar H3MEHEHHs BeJHYHHH fAeballaHCOB Ha BHOparopax,
TeMIl NPOXOMKJAeHHS, IpelpPe30HAHCHBIX, PE30HAHCHBIX M 33Pe30HAHCHBIX
30H, AJIHTENBHOCTb DAaGOTHL B  pe30HAaHCHOM pexuMme. Ilas usyyenus
BJAHAHMS BO3MOXKHBIX H3MeHeHHMHA 3THX (AKTOPOB H2 COOTBETCTBYOLIHE
BApHALMH NoJyyaeMoH HHGpOpDMAUHMH NPHBOL BHOPOMALIHHEL HOJXKeEH
ofecneudTh AOCTATOYHBIH AHANA30H H IJIABHOCTh PEryJHpoBaHus ne6a-
JIAHCOB,

B nponecce noaroToBKH K HCNHITAHHAM BHOPALHOHHYIO MAllMHY He-
00X0XHMO 3aKPeNHTb Ha CHelHaJbHON MeTa/uIHYecKoi pame jJsi co3pa-
HASl JKeCTKOH mMepejayd HHEPUHOHHBIX CHJ OT BHGpaToOpa Ha KOHCTDYK-
uHio. VHepUHOHKEIE CUIL OT MalWHHI HEOOXOAUMO  PACNpeAeNHTh HA
BO3MOXKHO GOJibLIee KOJHYECTBO Y3JIOB NOKPHITHS.

Ilpy nposefeHHH HaTYpPHBIX HCHHITAHHH NyJLT ynpaBJeHHs BUOPO-
MauIHHbl, 6J10K MHTAHHS AOXKHB OBITE yHa/JeHbl OT HCHBITHIBAEMOH KOH-
CTPYKUKKH HA Oe30nmacHOe paccTOsHWe, T.€. yApaBJeHde BHOpOMAMIHHON
JOJKHO OCYINeCTBJAATLCA AUCTAHIHOKHO.

Ha ocHoBaHMH IpOBeJEHHBIX HCHBLITZHHA PEeKOMEHAYeTcsi INpeibsB-
JATh CJCAYIOUIHE OCHOBHBle TPeGOBaHHSi K SJEKTPONPHBOAY BHOpaWHOH-
HEIX MauIuH;

AN PacCpelOTOYEHHS CTAaTHYECKOH HArpy3kH B MeCTe KpemseHHs
BHOpOMAWHHE oflas Macca BHGPOMAaIUMHLI He AOJIXKHA MPEBHIMATL | T;

0 PACYETHBHIM JAHHHLIM 3HAYEHHs  COGCTBEHHBIX YacTOT KoJebaHmfi
NOKPLITHH GAM3KH APYN K APYry; NO3TOMY MJsl H3yueHHS PaGOTHL KOH-
crpykuuit npu GoJbilueM uuciae Qopm kojebauuit  Tpebyercs BHICOKas
TIaBHOCTb PEeryJIHPOBaHHs 4acTOTHI BpalleHHsi JebaJslaHCcOB;

BO3Mylllalollas cuja BubGpaTopa fo/ukHa Geith Oosee 30 kH;

AMana3oH peryiupoBaHuA YacTOT AOJMKEH JeXare B npegedax 1—
10 Tm, 4TO COOTBETCTBYeT AHANAa30HY NJABHOTO DEryJHpPOBaHHA YAaCTOTHI
BpallenHs NpHBOAHoro Asuratesa oT 300 mo 3000 oG/MHH HJH 4acTOTH
bpalueHus AebanaHcos or 60 xo 600 06/MUH.

TIpuMmepHbIi KOMIJIEKT anmapaTypul [Js 3alHCH NapaMeTpoB KoJe-
Gannit npusened B Taby. |, a mepeueHp 0GOpyAOBaHUS M NMPHOOPOB A
HCOBITAHUH NOKPHTHA U3 CTPYKTYPHRIX KOHCTPYKHMHA Ha AWHAMHYECKHe
Bo3feficTBus — B Taba. 2.

I ocae308aTeAbHOCT HATYPHBIY UCRBLITAHUL

1. Hocne okoHyaTesnbHOH CGOPKH KOHCTPYKUHM NPOH3BOJHTCA ee OC-
BHACTEJLCTBOBAHHE C LeJbI0 YCTAHOBJEHHS] COOTBETCTBHS IMpPOEKTY.

2. B ueHTpanabHOfl YacTH CTPYKTYpHOH IVIHTHI YCTaHABJHBAaeTCS Xe-
CTKag MeTasanyeckas pama. Kpensenue paMsl ocyulecTBASTCA K YaJo-
BbIM 3JIEMEHTaM C 1IOMOLUbIO CTMelHaJbHLIX HAKJAaJOK W mnujaek. Pama
JMOJKHA MMETh BOCEMb ONOP: IO YETHIPE MO BEpXHEMY H MO HHXXHEMY IIO-
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Puc, 1. Pama nop BuGpoma-
MuHy

Puc. 2, Cxema ycraHoBKH M
RpenjieHHss paMst K y3ajram mno-
KPHITHY
G — nAaH YCTaHOBKH PaMbl Ha
Y3JOBble SAeMeHThl; 6 — Bepx-
Huit OnopHum yaen; & — HHXK-
wuft onopanft yaem; I — pa-
Ma; 2 — BepXHHIt nOAC CTPYK-
TypHoft nauMTH, 3 — Bepxumit
omopHeid smemeHT; 4 — onopa
(Tpy6a); 5§ -— uuMKEult nosc
CTPYKTYPHON NAUTHI; 6 — HHMXK-
HUA OMOPHBIA 3JeMeHT

sicam. Ha puc. 1 mpeicTapiieH yepTexk paMbl moJ BHGPATOpPH, BHOJHEH-
Hoit u3 ApyraBpoB Ne 22, a Ha pHC. 2— NIaH M CXeMa YCTAHOBKH paMBI
Ha NJIATY NOKDPHITHSA.

3. B nenrpanbrol uacTH paMmmbl JKecTKO Kpemsitcs nBa G6/oka BHG-
PALHOHHBIX MaIUuH (OAUH FOPH3OHTAAbHEH, BTOPON BepTHKaJbHHIH). O6a
6/10Ka UMEIOT CBOH NPHBOABI BPAILEHUS.

4. IlponsBofHTCA YCT4HOBKA MJOLIaA0K HA KOHCTPYKUHIO moa celfi-
CMOMETPHYECKYI0 annapaTypy, MOHTaX M MOAKJIOUeHHe perHcTpHpYylomed
anmapatypnl K ocuuaaorpadam.

5. PerucTpupyioTcsi KoMeGaHHus COOPYIKEHHS OT TOPH3OHTAJBHBIX H
BePTHKAJBHHIX HATPYy30K, CO3XaBaeMBIX C MOMOINBID BHOPOMALIHH HAH
uepe3 CHCTeMY NOJHCHACTOB, NPOM3BONHTCA UPOBepKa 3anHcei KoneGa-
HHil, PeryJHpoBKa 3arpyGnennsi.

6. MCTOUHHKH NHTAHHA NOAKJIOY4AIOTCH K BHOpOMallMHe.

7. OcyuiecTBasercst BRG0P 3JEMEHTOB CTPYKTYPHOrO MOKPLITHY, NOA-
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JIeXKAallHX TeH30MEeTPUPOBAHUIO H HAKJAeHBAIOTCA Tensopesucropsl. [Tpous-
BOJHUTCS MX NMOAKMIOYEHHE K OCUMJJIOrpadaM Yepe3d YCHJIHTEJH,

8. TloxasaHusi ZaTYHKOB CHHMAIOTCSI: @) RO CTaAGHJH3ALHU OTCYETOB
OT CTaTHUECKHX HArpysox, nmo crynmensam 0,1 pacueTHoit Harpysku; 6) npu
BEPTHKAJbHLIX H FOPH3OHTA/bHLIX HHEPUHOHHBIX Bo3/elicTBUAX. Onpenens-
I0TCA AHH2MHYECKHE XapaKTepPHCTHKH (mepHoAs! M (OpPMbl COOCTBEHHBIX
KoJsebaHui, AeKpeMeHTH KoJeGanuil). TlpousBonurcs oxHOBpeMeHHAS 3a-
NHCh HAMpSXKEHHH B XapaKTepHHIX CeyeHHsix HaHOoJee  OTBETCTBEHHBIX
3JIEMEHTOB C MOMOIIBIO TEH30PE3UCTOPOB.

9. Harpyska ot BuGpaTopOB H3MEHAeTCH CTYNEHYaTO, B 3aBHCHMOCTH
OT CO3AaHUA HeoGXOAMMOH MHEPUHOBHOH CHJIbBL B KOHCTPyKnuH. IIpu sTom
CKOPOCTh Bpalienhs BUGPaTOpOB H3MeHAETCH MJABHO M peryaupyercs
aBTOMATHUECKH.

Ta6auna 1
HaspaueHHe o  KpaTkKas .
Odopygoﬁgggsﬁar:&?dopu Tun, mMapka Texnuqecxa:ﬂx:apamepm» \lfeocﬁ';o
Ocuuanorpag ¢ 6aokom H-700 OzxuoBpeMeHHas 3a- 8
raasBanomerpos I'B-HI-3 nHch co BCeX  BHOpO-
¢ KOMIJEKTOM KacceT rpador
YuHuBepcasbHBIH BuGpo- | BOTHUK Perucrpauuss napamer- 6
rpad Maaux KojieGaHHH poB KosieGaHHii B oI-
pellefleHHOA TOYKe KOH-
CTPYKLHH
Vuupepcansusit  BuGpo- { BBII-I-3 — 30
rpad Goubiux xoJjeGanui
Yuusepcaabubii axcenepo- | OCII — 9
rpag
Vuupepcaabunit  su6po- | CBI'BIIII — 6
rpad AAs  PerHCTpaluH
6ONBIIMX TIOBOPOTOB BOK-
Pyr TOPH3OHTaJbHOH OCH
COOPYHEHHS
YuusepcadbHblit  BHODPA- — OjHoBpeMeHHOE  HJH 1
MHTeNb-0J10K AN NHTaAHHA pasfenbHoe BKJIOUEHHE
ocuumtorpados ocuanorpagos H-700
28-xananbyas  LIYHTOBAA — PeryaupoBanue pasma- 1
KOpoOKa — peryasrop xa Kone6aHH#d Ha 3K-
yBeauueHHi Macitabos paHe ocuuanorpaga
3aMuCH
Cekynnomep ABYXCTpesou- — HAna ycrtpaHenus paGo- 2
Hbil yux napaMeTpos BuG-
porpados
Karywkn ¢ KoMmyTHpYIO- — Cesasp Mexay Bubpo-| 30
MM APOBOAOM  JJIHHOH rpagoM H KOMMYyTa-
100 ™ LHOHHOH KOPOOKOi
KommyrannonHas KopoG- — OnepaTtuBHafA KOMMY- 1
Ka Ha 28 xananos Tauus Buoporpadon ¢
PErHCTPHPYIOMHMH  OC-
uHJIorpadaMu
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10. Kouerpykuus sarpyxaercst keae3o6eTOHHHIMH nauTamu (moses-
Hasg Harpyska) A0 CyMMapHOH HArpyskH Ha MOKpbiTHe, paBHofi 0,4 pac-
yerHoll. [Ipon3soasTcs u3MepeHHs NPH PE3OHAHCHOM  pexkumMe paboOThI
BHODALHOHHLIX MalIHH NO nepBoil H 6oJiee BEICOKHM ¢opMaMm KoaeGaHwHil,

11, Harpyska Ha nokpeitHe mosoaurtesi no 0,675 pacueTHo#t, uto co-
OTBETCTBYET PacyeTHO#l CTaTHYECKOli Harpyske NPH ceilCMHYECKOM BO3-
neiicTBuH 9 6annoB.

12. IlpoussonsiTcas H3MEpPeHHs TNPH CO3NAHHH B KOHCTPYKUHH HHEp-
IUHOHHBIX CHA OT BEPTHKAVBHON H rOPH3OHTAJbHONH BHOGPOMAIUHH, PABHBIX
pacyeTHbIM CeHCMHYECKHM U Bhbllle (B 3aBHCHMOCTH OT NOCTAaHOBKH 3a-
424, HANPHMED, €C/AH KOHCTPYKHMS WCNEITHIBAeTCH A0 pa3pylueHHs).

13. Tlocae mpoBeaeHusi BCeX HEOOXOAMMBIX AHHAMHYECKHX HCHLITA-
HHil 11pou3BoAUTCS 06paGoTKa MOJNYYEHHBIX AAHHBIX (MepHojbl B (OpPMEI
cBOGONHBIX KoNeGaHuii, mapaMeTphl  BLIHYXKAEHHBIX KoJeGaHui; nexpe-
MEHTH KoJeGaHHi KOHCTPYKIHH, HHePLUHMOHHBIE CHJIB; MO A2HHBIM TEH30-
PE3HCTOPOB  ONPefeSIOTCS HANPANKEHHA M YCHJHA B OTBETCTBEHHBIX
sneMeHTax u Ap.).

Tab6auuma 2

Ha3sgauenue W KpaTkas Ttex- | Koan-

O6opynoBante Tum, MapKa| " 'ppyeckas XapaKTepHCTHKA 4ecTBO
Bu6pomawuia: B-2 Co3fande  BBIHYXKJAEHHBIX 2
a) AJas co3jladHs  BepTH- Kone6anuit B TpeGyemoM

KaJIbHBIX KOJieGaHmi AManasoHe yacToT H aMi-
6) TO e, A CO3AaHHA JHUTY I

rOpU3OHTAJIbHEIX  KOJe-

Ganuti
[lynabr ynpaBnenus Ha oc-| II¥Y-2 | Braoueune u  BHKJIOUe- 1
HOBe THPHCTOPHHIX Ipeot- HHE OCHOBHBIX CHJIOBBIX
pasoBaTesneff, CMOHTHpO- ABHrarenei
BaEHbBIX B  cCHENHaJbHOH
MauluHe
Komnaexr npaGopos Bu-| AUE, |Busyasnswii konTposs na- 1
3yaJbHOI'O KOHTPOAS BJIY pameTpoB kosieGaHHit (uac-

TOTa, aMIVIHTyAa) B Hpo-
necce paborsl BuGpoma-
IIHHBL ¥ BO BpeMs 3aNHCH
Ha  PErucTPUpYIOUIHX OC-
nuorpagax

CunoBo#t Ka6esb Tpexdasz-| las noxxmovenus nysaera| 2 1o
HbIH | ynpaBaeHus W BHGpoma-| 50 M
IIHHB! K HCTOYHHKY TOKA
SaeKTpHUYECKHH TaXoMeTp —_— Konrpoas uncna o6opoTos 1
Ha BaJax BuOpartopa
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ITPHJIO)KEHHE 6

Pa3euTHe KOHCTPYKTHBHBIX (hOopM, METOAOB pacuera
H 9KCTIIEPUMEHTAJILHBIX MCCACAOBAHMIN
CTPYKTYPHBIX KOHCTPYKIHi 3a pylexom

KOHCTPYKTHBHBIM  pELICHHSM, METOAAaM pacueTa M HCCACXOBAHUIO
CTPYKTYPHBIX KOHCTPYKLHH 3a pyGexoM yxeasercs GoJbLIOe BHHMaHHe
H HM IOCcBslleHa o6uHpHAS JHTEPATYpa.

Pa6orsl B 3TOM HanpasJieHHH, NPOBOJHMBIE  NpuMepHo mo 1974—
1975 rr. noay4yu/IH LOCTaTO4HOe OTpax{€HHe B OTEYECTBEHHOH JHTepaType
[1, 2, 3, 4], uro xacaercs Gosee nmo3AHUX DPaGOT, NPOBEAEHHHX B Oun-
JKaflke TOXbl, TO OHH OTPaXKeHhl HeZOCTaTOuHO, B To Xe Bpemsi B G-
Xafiume rogsl GbITH MPOBeJieHbl BecbMa NPEACTaBHTeNbHbE CHE3AB H
KoH(epeHUHH, Ha KOTOPHIX OOCYXKAANHCh IOCJAENHHE NOCTHMXKEHHS B 00-
JIACTH MPOCTPAHCTBEHHBIX H B TOM YHCIe  CTPYKTYPHBIX KOHCTPYKIHA,
K num otmocatcsa: 1 mexayHapoaHas KOH(epeHUHs IO NPOCTPAHCTBEH-
HbIM KOHCTpYKuMsM B Auramu [5], MexjayHaponnas KoHdepeHuus 1o
0oO/IerYeHHMM INPOCTPAHCTBEHHHIM KOHCTDYKHMSIM NOKPHITHR BJS CTPOH-
TeJbCTBA B OGHIYHHIX M ceficMuueckuX pafionax B Aama-Are [6], Mexny-
HapoAHHIH KOHrpecc mo 060/0YKaM H NPOCTPAHCTBEHHBIM KOHCTPYKUHMAM
B Manpune [7]. Crexyer Tak:ke yNOMSAHYTb NOATOTOBJEHHMA B SlnoHHH
npoekT «PyKoBoZCTBA N0 aHajAM3y, pacueTy M KOHCTPYHDOBAHHIO NpPO-
CTpaHCTBEHHHIX depm» [8].

Hacroamuit o630p npecaefiyer Lesb O3HAKOMHTb CHELHAJHCTOB C
KOHCTPYKTHBHBIMH DELICHHAMH CTPYKTYP, KOTOPHE B HacTOSINEE BpeMsi
MONyYHIH HanGoJbliee PACHPOCTPAHEHHE, a TaKxe C HAMETHBILUEHCS TeH-
JleHIueil pasBHTHSA CTPYKTYP, Kak B 06/1aCTH KOHCTPYHPOBAHHS H PacueTa,
TaK ¥ B 006/1aCTH HCCEL0OBAHUH,

Cospenennoe cocToAsille 8 06AQCTU NPOEKTUPOBAHUS CTPYKTYD

B npakTtuke 3apyGeixHOrO CTPOHTE/IBCTBA HAIJIH ONpeAeNeHHOe MECTO
ceTuaThie OGOJIOYKH Ha CPaBHMTEJbHO HeCONbiliMe NMPOJETH W ABYXCAOH-
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Hble CTPYhTYPHble 030J04KH Ha Gosblune niposetsl. ipokoe pacnpocrpa-
HEeHHe NOJIYYHJIM CTPYKTYPHHE IJIHTH JJIS NMOKPHITHA 3JaHHH ¥ pexe s
MeXJYSTaXKHEIX NepekpbiTHH. CTPYKTYpHBle NJIHTH NPHMEHRATCA  AJs
34aHUA Pa3/HYHOrO Ha3HAYeHMsl M pa3Hoil KOHQUIypalHH B NiaHe, GOJib-
HIUX, CPEAHHX H MaJblX NPOJIETOB, OCYIUECTBJSEMbIX C NPHUMEHEHHEM DPa3-
JHYHBIX MaTepHa/oB NpH 6O/blUIOM P3a3HOOOGpa3vH KOHCTPYKTUBHBIX pe-
IIeHUHH y3JI0BBIX conpsikeHuil, Tak, HanpuMep, HaWIO NPHMEHEHHE CBHILlE
50 pa3 MyHHIX KOHCTPYKUHMHl Y3/10B, MO3BOJSAIOLIMX COMPAraTh IoJ pas-
JUYHBIMH Yr/i1amMH GOJbIIOE KOJHYECTBO CTepKHeH pasHooOpasHEIX ceye-
Hull,

BmecTe ¢ Tem jajeko He BCe CTEPIKHEBLIE CXEMHl NMJHT H Y3JIOBHIE
CONPsKEHHsT MOJYUMIH  WIHPOKoe pacnpocrpaHenue. bBospmas macca
CTPYKTYPHBIX KOHCTPYKUMH DeajnH3oBaHa Ha NEePeKPHITHAX CPeJHHX H
CPaBHHTENHHO HeGOJIbUIMX MPOJIETOB HPSMOYrONBHLIX B IJaHe 34aHHH M
ropaszio Menbias — Ha 6oJjiee CJAOMKHBIX NAAHAX (TPEYrOJLHEIX, IIECTH-
yroapHelx H mpouux). Jlas NOKPHITHA NPAMOYFOJNBHBIX B NJaHe 3xaHHH
OGEIYHO MCNOMB3YIOTCA CHCTEMH € OPTOrOHAJBHBIM DPacloJOXEeHHEeM  I10-
AICOB, @ IJISi  TPEYroNbHBIX, IIECTHYTOJLHBIX H TNPOYHMX MOACA pacnoia-
raoTcs B TPeX HampapJaeHIisix.

CTPYKTYphl NPHMEHSIOTCA B TParAAHCKOM, NPOMBILLICHIIDM H Celb-
CKOXO3fHCTBEHHOM CTPOHTENBCTBE NPH JErKOH B GONBLIUHHCTBE CAy4Yaes
KpOBae, pacno/araeMoft no nporonaM, HaunGostee pacnpocTpanesHbie THIbI
CTPYKTYP H3rOTaB/IHBAIOTCA HAa BBICOKOMEXAHM3HPOBAHHBIX TEXHOJOrHYe-
CKHX JIHHHSIX M MOCTaBJASIOTCS B BHAE MHPAMHA IH OTAGJBHBIX CTEPIKHEMH
H Y3JOBBIX 3/IEMEHTOB pa3/IAYHOK HeCyuled  cnocOOHOCTH, H3 KOTODHIX
KOMIOHYETCSt KOHKPeTHasl KOHCTPYKIHSI,

CTPYKTYpbl B OCHOBHOM  H3TOTABJHBAIOTCA U3 MaJsOyI/epOANCTOll
cranin, B KaHage nmoayudsn pacnpoCTpaHeHHe CTPYKTYPhl H3 ajJIOMHHHS,
CTep:KHH B GOJNBIIHHCTBE NMPUHHMAIOTCA H3 KPYrAbIX TPYyO,

TIpuMensiBlIHeCs paHee B MacCOBOM CTPOHTEJNLCTBe 3a pyGexoM ys-
JIOBble COTPSKEHHS OnHMCaHul B paborax [4, 9]. DTo KOHCTPYKUHH THMNa
«Tpuomernk» B Kanage, «Mepo» u «Okrannarre» B OPI, «mio lato»
80 ®panunn, «<Homye», «Cnec aek», «Henk» B BeaukoGpuranuu, «lOnu-
crpar» B CIA, «Bepauu» u «Beitmap» B TI1P, «Kuncep» 8 BHP, cucrema
NS B Slnonuu (puc. 1) u ap.

MHorne M3 Ha3BaHHBIX Y3JOBBIX CONpAMNEHHH, KaK, HanpHMmep, CH-
crembl «Mepo», «TpuogeTnks, «Beéimap» cucvema NS, ¢ ycnexom npu-
MeHsieTcs no Macroswee Bpems [10, 11, 12]. B npoexre Pykosouctsa,
paspaGoranHoro npod, llyGou, cucrema «Mepo»  Hassaua omuol H3
JIYYLLHX,

Hanpasaenus pa3sutus CTPYKTYPHOLX KOHCTpYKyull

BMecTe ¢ Hcrosb3oBaHWeM B COBPEMEHHOM CTPOMTENIBCTBE paliee
paspa60TaHHbzx Y3JIOBHIX COHpH)KeHHﬁ M KOHCTPYKTHBHBIX CXE€M CTEpXK-
HEBHIX TIHT MNPOCAEKHBAETCA TEHJEHUHS, Hanpap/eHHas Ha H3BICKaHHE
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nyTeil CHHMKEHHs MACChl H CTOHMOCTH KOHCTPYKUKM, @ TaKMKe TPyAo3ar-
paT Ha H3rOTOBJICHHE H IVIaBHHIM 00pa30M HAa MOHTaX, YTO JOCTHIaeTcs:
CHHXKEHHEM KOJIHYECTBa 3JIEMEHTOB, YKPYNHEHHEM OTNPABOYHBIX MapoOK,
NpUMEHEHHEM AJIMHHOPA3MEPHHIX MOSCOB, M3LHICKaHueM 6oJiee 3¢ hekTHB-
HBIX Y3JIOBBIX CONPSIXKEHUN,

Ecan Ha paHHHX 3Tanax PasBUTHA CTPYKTYD NpeAnOuYTeHHe OTHaBa-
JIOCb PeryJisipHOil OCHOBe, T. €. BCe AUEHKH 3aMOJHAJUCH PACKOCaMH, TO
3a NocJiefiHee BpeMsi HaMeTHJAChb TEHJACHLHS Da3psAKEHHS CTePIKHEBBIX
CXeM, T.e. PAN CTEep)XHeH YHAJNAETCSs, NpHUYEM B HEKOTOPHIX CAy4Yasx No
npeBpamieHusl CHCTEMEL B CTATHYECKH ONpelleSHMYIO.

Bo MHOrMX cTpaHax NpoCReXKHBACTCA TEHACHIHUA HA YKPYNHeHHe Of-
NpasoYHBIX Mapok. Tak, HanpuMep, B Psifle clyiaes OTNPaBOuYHASI MapKa
npeActasiisieT co0oil JIMHHOPa3MepPHHIH NPOCTPaHCTBERHHI OJIOK, COCTO-
Amu# U3 ABYX HakJoHHEX ¢epMm [13]. Ha moHTaxe naHrbie 6ok ycra-
HaBJIMBAIOTCA PSIAOM H OGBeAHHSAIOTCHA JiMHeHHbIMM 3neMmenTamu, Ilpu mo-
Do6HOM cOopKe BepXHHe MOfACa COCTOAT M3 OAHOrO, a HHXKHHE H3 JBYX
anemeHToB (pHC. 2,a).

IIpumepoM KOHCTPYKUHH TAKOrO THMA SIBJSIOTCS CKJIaAyaToe NMOKPLI-
THe JJIf MOJBECKH amnapatyphl cnoprsana «Ocrseexasue» B r. Kujb 1 no-
kpoiTie B r. Hapmwragr (PPr). OGe KoOHCTPYKUHM  NPOEKTHPOBAJIHCH
TaK, YToGBl HCOOJNbL30BaHHEe CTAHAAPTHHIX 3AEMEHTOB NOSBOJMJIO IIpO-
H3BOAMTbH MOHT2X Pa3/IHYHBIX BaPHAHTOB MOKPLITHII, NpHYeM OJIOKH MOIYT
OLiTh TP2HCIOPTHPOBAHK HA CTPOHTENBHYIO IJIOWaAKY B makerax. Bcmo-
MoraTtesibHOe TMOKpLITHE cnopT3ana «OcTseexassie» ¢ pasMepaMH B IJIaHe
4040 M BBHIDOJHANOCH M3 AJIOMHHHEBBIX TPYO. IIpeAcTaBAAIOT HHTepec
y3/I0Bble 3JIEMEHTHl KOHCTPYKUHH, BHIIOJHEHHEIE B BHAe MHOTOrPaHHHUKOB,
HMeIOWHX 26 rpaHeil, W3 KOTOPLIX 1I€CTh — B BHJE BOCbMHYIOJBHHKOB,
BOCEMb — B BHJe IIECTHYrOJbHHKOB M JABEHaALATb — B BUIE KBaJApaToB
(puc. 2,6). Tpanu uMeioT OTBEPCTHA C Pe3b6oill, a 3JEMEHTH DeeTKH —
MOJIOCTH, B KOTOPHIX PACloNaraioTcs coeguHuTeNbHble BHHTH, CTHXOBblE
9/JIEMEHTBI, IPEAHA3HAYEHHbIEe [AJf MPOMycka Hepa3pe3Horo Nofca, UMeIoT
CKBO3HOE OTBEPCTHE, B KOTOPOM MOfIC 3a)KHMAaeTCs  BbICOKONPOUHBIMA
6oatamu. [Tosica MOryT TakKe CTHIKOBATHCS B CAMOM Y3Je,

Tlo TakoMy ke MPHHUANY, C TeMH XKe KOHCTPYKTHBHBIMH pelIeHHAM
3/IEMEHTOB PEUIeTKH H Y3JIOB BO3Be/JeHO NPSIMOYIrOJbHOe NOKDLITHE, HME-
olulee MeHbUIYIO CTOpoHy 22,5 M, OJHOro H3 3HaHHH TeXHHuecKoro (Qa-
Kyaptera B T, HapMwranr, [lJs CHHXXEHHS TPYLOEMKOCTH BO3BEMEHHS OT-
JeJbHble A€MEHTH MOHTHDOBAJHCh HA 3aBOJE B IUIOCKHE (EPMBI, KOTO-
pele NMpPY BO3BEAEHHH MOKPHITHA OGbEAHHAMNCH B YKPYyNHEHHbIE HPOCTPaH-
CTBEHHble MOHTAXKHbIE 3JIeMEHTHI.

ITo muenuio aBTOPOB, TAKHE JIETKHe KOHCTPYKUHH CKJag4aTorg Tumna
C pasnUYHbIMH peLUeHHﬂMH Y3JI0BBIX 3JIEMEHTOB, KOTOpPLIC MMO3BOJAIOT OC-
HOBHOMH rpouecc H3roTOBJIEHHA IOKPHITHA NEPEHeCTH B 3aABOACKIE YCJO-
BHUS, BECbMa HepCHeKTHBHH H HaXOoHAT HPHM!?HEHI’IE BO MHOI'HX CTpaHaxX
Mupa,



Puc. 3. YkpynHeHue sneMeutToB B nupamuam (beanrua)
a — ofufl BHA; 6 — y3JOBOR 3NEMEHT

B nacrosuiee BpeMs B Deabrun nametnaach TeHAEHUHS YKPYNHEHHH
crepxHell B MPOCTPAHCTBEHHBIE  JJCMEHTH, Yallle  BCero B NUPaMUABI
(puc. 3,a) [14]. B DBpioccene KOHCTPYKUHAMH TAaKOro THIA NePEKPHITH
21Ba NPAMOYTOJbHEIX 3ZaHHs ¢ pa3MepaMu B naane 27X40 m n 1829 m,
CTpyKTypHble TIATH HMEJH OPTOTOHANBHOE PACMOJONKeHHe Nnoscos ofpa-
3YIOLIHX KBajpaTHHeE fYelKH co cTopoHoit 1,2 m, CTepxHu B y3zrax co-
eAMHANMCL Ha GoarTax c nomoumpio cdepuveckoro saemenTta (puc. 3,6).
[pu onupaHuu cuCTeMB! 10 KOHTYPY pacXof  Metasaaa coctasua 16—
25 kr/m2,

B psage coopyxennfi B Jlanun npuMeHeHbl  KOHCTPYKUHH CHCTEMBI
«K.T.» [15]. Pemeruatas AByXnOACHAA HAHTA C KBAAPAaTHLIMK AYEHKAMH
cobupaeTcsi H3 NHPAMHAAJBHBIX pemeTyaThix djemeHToB [16), CrepikHu
peilleTKH BEIMOJHSIOTCS U3 CTANbHEIX KPYTABIX TPYO ¢ BCTaBHbIMA GOATAMH
H 3arMYIIKAMH HAa KOHUAX, Y3/OBhE JJIEMEHTHl PelleTKH UMeloT chepu-
yeckyio ¢opmy., CrepkHeBble 3J1eMEHThl BBHHYHBAIOTCS B HE34a Y3/IOBBIX
3€MEHTOB H 3aKPenJsioTcs B HHX C NOMOIBIO HMHCTPYMeHTa, NponycKa-
€MOro CKBO3b OTBepPCTHE B Y3/M0BOM 3JieMeHTe, Takue NOKDHITHS HCHOJb-
30BAHLl NIPH CTPOHTENbCTBE phIHKA B I, Curarenscke pasmMepaMH B MJaHe
65X 101 M u Gaccefina 8 r, Mapu6o (19)X43 M),

YKpyNHEHHIO 3JIEMEHTOB B IUIOCKHE OTHPABOYHbIE MAapKH yleasercs
3HauHTeJbHOe BHHMaHHe B Pymbimun [16], Tam paspaboranb ABe opH-
ruHanbHbie cucreMbl THRa «Kpoces # «JIuexk» Aas CTPYKTYPHBIX NAHKT ¢
OPTOrOHAJILHOH CETKOH MOSCOB, Pa3BepHYTOH Ha 45° OTHOCHTEJBHO APYr
Apyra, ¢ pa3psukeHHOH packocuoli pewerkoit (ra6a, 1 T').

Cucrema «Kpocc» KOMNOHyeTcs H3 YeTHIDEX  OTNpPaBOYHLIX MApOK,
IIpu 2TOM TPH OTHP2BOYHBIE MapKy NpeacTaBasioT colofl NMJOCKHe paMmbl,
A3 KOTOPHIX 06pa3yloTca BepXHHe H HHIKHHC NOSCHBIE CeTKH, a OJHa Map-
Ka B BHJE JNHHeiiHOrOo packocHoro snementa (puc. 4,n). KowcTpyxuusa us-
rOTABJAHBAETCA W3 MapyBX WIBEAJAEPOB, NPU 3TOM B BEPXHHX MOACAX 1
pPacKocax NOJIKH 1UBEJIEPOS PA3BEPHYTH HAPYXY, a B HHXKHHX mofcax —
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Puc. 4. Cucrema «Kpocc»
a — CXeM) OTNPaBOYHBIX MapoK; 6 — KOHCTPYKIHA HHIKHEro yajna, 8 —TO e,

BepxHero; I — suelika HHXHEro nosica; 2 — 710

Xe,

BepxHero; 3 — KOHTYpHAd

fyeflka BepxXHero nosica; 4 — packoc; 5 — ysel HHXHero nosica; 6 — jqucroBan ¢da-
COHKa BepxXHero mnosca
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PasBEPHYTH BHYTDb W CBapeHbl MexAy coboli B TpySuatoe cevene, Hnx-
RMP yseq coeauHsieTcs Ha 0oATax ¢ NOMOWDBIO NMPOCTPAHCTBEHHHIX (a-
COHOK KpecTOBOro ceyexus (puc. 4,6), a BepXHHi nmosic — Ha Goartax c
IIOMOIIBIO MJIOCKHX (acoHOK (puc. 4, 8). ®parMenT CTPYKTYPHOR NIANTHI
cucremsl «Kpoce» nokasad Ha puc, 5.

Cucrema «JIMCK» KOMNOHYETCH TaKXe H3 YeThpeX OTNPABOYHbIX Ma-
pok (puc. 6,a). Ilpu sToM jBe OTNpaBOYHEIE MADKH IPEACTaBJIAIT IJIO-
CKHe paMBbl, H3 KOTOpHIX coGHpaeTcs BepXHfAs ceTka nosicos, IlBe Apyrhe
MapKH NPeACTaBAAIOT JHHEHAHbIe 3JIEMEHTb, H3 KOTOPHIX COOHPAETCA HHXK-
HASA CeTKa MOACOB M packockl, Bce cTepikHeBble SJeMEHTH KOHCTPYKIHHA
BBINOJIHAIOTCA M3 KPYIMIBIX TPY6, NpH 3TOM JIHHEHHBlE 2JEMEHTH CHab-
JKeHbl IPHBAPEHHEIMH KYJAYKOBLIMH AETAJAMH,

Bepxunit ysen ocyulecT/iseTcsi Ha GoJTax ¢ HOMOWBIO  JIHCTOBBIX
tdacoHor (pHuc. 6,0), xOoTophle B 3aBOACKHX YCJIOBHAX OOBEAHHAIOT B
pamy.

Huxnuit ysen (puc. 6,8) npeicrapasieT co6ofl CTaJbHYIO BOCBMH-
yroJIBHYIO NJI2CTHHY C YeTHIPbMS THe3[JaMH, KyRa BXOAST KYJaukoBhie Je-
TaJH CTepXHell HHXKHero nosca. Cpepxy Kpenurcsi Ha Gosrax Apyras
MJIaCTHHA, K KOTOPOA NpHBApeHbB! (PAacOHKH C THE3AaMH A/ NPHMbIKAHHS
packocos.

Kak usBecTHe, OZHHM H3 CYLIECTBEHHBIX BOMPOCOB B CTPOHTEJAbLCTBE
CTPYKTYP, ONpeAe/sIOIHM TPYARO3aTPaThl NPH HX H3TOTOBJEHHH H MOH-
Taxe, ABAAETCA HEOOGXOAHMOCTb CONPSIKEHHH B ONHOM Y3le 3HAVHTENb-
HOro KOJIHYEeCTBA IPOCTPAHCTBEHHO PACHOJIOMKEHHHIX CTepKHeHl NMpH MHO-
3/eMeHTHOM HX cOopke. PasBHTHe KOHCTPYKTHBHBLIX (JOPM Y3JOBHIX CO-
NPAXKEHHH COCTOHT B COBEPLIEHCTBOBAHHM CTAphlX H CO3JaHMH HOBHIX y3-
noBbIX conpsikenuit, PaHee mMpoko NMpHMEHSBIUKHACA NPH MOJIEMEHTHO#M
c6opke KOHCTpyKUMH y3en «OKramjaaTTe», OCYILIECTBJSEMEHI ¢ npUMeHe-
HHEM MOHTAaXKHOH €BapKH, ycoBeplleHCTBoBaH ¢upmoit «MaHHecMaH» B
y3esn «Okra-S» [17] (puc. 7).

«OKTa-S» COCTOUT U3 CIEAYIOUIHX OCHOBHBIX 3N€MEHTOB — IPEeABapPHU-
TeNbHO H3TOTOBJEHHBLIX CQEepHYECKHX Y3JIOB U CTEPXKHedl Kpyraora mo-
nororo cevenus, [Tonas cransHas chepa COCTOMT U3 ABYX ropsuenpecco-
BaHHHIX MoJycdep H BHYTpeHHeR JMArOHAJNBLHON MOJOCH, oGecneynsaloLeit
LOCTAaTOYHYI0 ecTKocTh, HMcenoanays cnenuanbHyio MaTpUuy, BHCTyHa-
IOWKA HOKONb CBAPUBAIOT CO CTAJMbLHOH cdepoii nocje COefHHEHHS ero ¢
Mydropoft raiikoit. B npouecce cGopkr Mydropas rafika HacamuBaercs
Ha pandy KO Tex NOop, NOKAa MEXAY BHCTyNAaomuM unokoseMm ¥ uandoi
He NOJNYYHTCS NJIOTHOro coeauHenus. Cucrema «Okra-S» (#a Goarax),
RO MHEHHIO CHelHajaxcTOB HPMBI «MaHHeCMaH», TEXHHYECKH H SCTETH-
Yeckn paBHouenna «Mepo». Hauasimasics BHeapsTecs ¢ ocenu 1974 r.,
OHa MOJY4YHJa ROCTATOYHOE pacupocTpanenne B P,

Janbuefiniee pasBHTHE NOJEMEHTHON CGOPKM CTPYKTYD NOLWIO B HA-
TIPABJIEHHH YNPOleHHS TeXHOJOTHYECKOro Npouecca M3TOTOBAEHHS 3a CyeT
NpHMEHEHUs] WTaMIOBaHHEIX (acoHOK. B kauectBe npumepa Ha puc. 8
npuBefien paspabGotarubiit B Illsefinapnu ysen «Bapmrer-cucrem» [17].
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Puc. 8. Cucrema «JIHCK»

a — CXeMa OoTHpPaBOYHHIX MapOK; 6 — KOHCT
HHXKHEro; f, 2 — suefikH BepXHero mnosca;

8 — TO Xe

yana;

3 — sJeMeHT HHXHEro mosca;, 4 — pac-

PYKHIHS BepxHero

KoOC
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HoBbiM HanpaBienneM, IPHBOASILUMM K CYILECTBEHHOMY COKPaLEHHIO
o6ulMX TPYAO3aTpaT M CTOMMOCTH KOHCTPYKUMH, fBJsercs paspaboTka
CTPYKTYD, SJEMEHTH KOTOPHIX B y3jaX COGAMHAIOTCS  HEMNOCPEeNCTBEHHO
JApyr ¢ ApyroM, MHHYS KakHe-JIHGO NMepexoiHble 3JeMeHTH (KOHHEKTOPHI,
¢dacoHKkH, JUCKH H 1p.).

Ha ocnoBe HOBO# TeXHOJIOTHH IJIf CBADKH U KOMIBIOTEPHO-KOHTPOJIU-
pyemoro mpouecca peskn Tpy6 B JlaHuHM H3roTOBAAIOTCA CTPYKTYPH H3
APSIMOYTOJIbHHX TPy, KOHUBI KOTOPBIX PeXYTCs MOJ COOTBETCTBYIOLUMH
YriamMH H CBapHBAIOTCA IPYr C APYroM Ge3  HepeXOAHBIX  JEMEHTOB
{puc. 9, a, 6) [14]. Ilo npHBeXEHHBLIM AaHHbLIM MpEeAJIOXEHHHE Y3/bl 110-
JyyaioTca Npolue, Jerde W AelleBjie COOTBETCTBYIOLMX Y3JOB CHCTEMBI
«Mepo» u «lOnucrpat». M3 nocTpoeHHbIX 06BbEKTOB OTMETHM BHICTAaBOY-
HHii nasusboH B r. KoneHrarene ¢ pasmepamu B niage 25X2b M ¢ xoH-
COJAMH 2,5 M.

Cnenyer Takxe o6paTHTb BHHMaHHE, YTO Hapsjy ¢ NPHMeHeHHEM
CTPYKTYP B 3JaHHAX CPAaBHHTENLHO HeOOMLIIHX MJOILAJCH HUMEET MECTO
npuMEHeHHe CTPYKTYP AJS NepekpuiTdsa Gosbliux naowapeit. Hanpumep,

SN

iy

1 — cranpnas nonasi cdepa; 2 —

BHICTYNAIOWHA 1lOKOab; 3 — Myd-

ToBadA rafika; 44— uanda: I5—
KPYryi0e [ojo0e CeYeHue

b ’T\ Puc. 7. Yanosoft anemeHT cHeTe-
4 uj mb1 «OKTa — S»

Puc, 8, Vsnosoii anemeur «Ba-
PHTEK-CHCTEM>®

Puc, 9, ¥YsaoBme 3aemeHTn Ge:
NPOMEKYTOUHbIX AcTanei
a — COeJlHHGHHe CcTCpXKuefl kpyr-
Joro ceuyerus; 6 — 1o XKe, KOpoG-
4aToro Ce4eHus
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3panue puinka B r. Toppenasera (Mcnauns) [18], rae nepexperra mpo-
u3BoAcTBeHHas Maowalb 6ogee 20 000 M2, u pLIHOK AJs NPOJaXKH IBETOB
B r, Hbio-Kosenre (Anraust) [19], rae 6eina HcnosbsoBaHa nByxnosicHas
CTPYKTYPHAR mjMTa AJist Nepekphitust miowany Goaee 10 000 M2,

Merodot pacuera u HanpasaeHHOCTb
TeopeTudecKux uccaeCoaanul

Ha nepsuix sranax pasBHTUS CTPYKTYPHBIX KOHCTPYKUHI HX pacueT
POH3BOJAHUJICS MPHOMIKEHHBIMH METOAAMH, B KOTOPHIX AHCKPETHAs CTEpX -
HeBaf CHCTEMa 3aMeHANach pacyeTHOHl MONEALI0O B BHAE OPTOTPONHOH
NJIACTHHBL ¢ YOPYTHMU XapaKTePUCTHKAMH H PAHHYHBIMH YCJQBHAMH, CO-
OTBETCTBYIOIUUMH ReHCTBUTENbHON KOHCTpYKUHM. Kcnosnb3oBaHue Tako#
pacyeTHOH MOZREJH IO3BOJIANO NOCTATOUHO NMPABHJLHO OLEHHBAThb O6LLYIO
JKECTKOCTh KOHCTPYKLUHH H HAXOAHTb IPOrHGhi CHCTEMH], HO He RO3BOJAJIO
C JOCTATOYHOH TOYHOCTHIO BLIABUTL KAPTHHY HATPSKEHHOTO COCTOAHMA
M0 OTAGJBHBIM CTEPHAM,

B Hactosillee BpeMs NPH HAJHYHH AOCTATOYHO MOLLHBIX BHYHCIHTEJb-
HbIX MAIUMH PacyeT CTPYKTYPHbIX KOHCTPYKUHMiH OCYLIECTBJSETCS METO-
HAMH CTPOMTENbHOH MEXaHHKH IO JHCKPETHOH pacyeTHOH cxeMe NPH Ha-
NHCAHWH aJrOPHTMa B MAaTpPHUHHIX oGo03HaueHHsnx, VI3 paGor no mnpume-
HEHWIO MaTPHYHOrO annapaTa B CTPOHTENLHOH MexaHHKe 0coGoro BHHMA-
nns 3acayxusalor nceneposanua [k, Aprupuca [20]. Ha 6ase matpuu-
HOTO amnmnapata NpoBeXeHHl MHOIOYHCJEHHLIe HCCJAENOBAHMA MO peasusa-
unH Ha OBM anropuTMoB, OCHOBAHHBLIX KaK Ha KJAacCHYECKHX MeTojax
CHJI, NEPEMELEHAN U CMelIaHHOM, TAaK H Ha MX Momu¢ukaumusx [21, 22].

MetonaM uccneaoBanus KOHCTpyKuuid Ha IDBM Ha ocHOBe gucKpeT-
HBIX pacyeTHBIX CxeM NocBsuleHb paGotsr [23, 24, 25],

K yncny naubonee ahgeKTHBHBIX METOZOB HCCJAENOBAHHSI KOHCTPYK-
uuit Ha OBM Ha OCHOBe JHCKDPETHHIX PACUYETHHIX CXEM OTHOCHTCA METOA
KoHeuHBIX 3seMeHTOB (MKD), monyuuswuit pacnpocTpaHeHve ¢ pasBHTH-
eM BouucAuTeabHOK TexHuku. CymHocts MKD azakatoyaercs B TOM, YTO
KOHCTPYKUMS YCJOBHO Da3ie/sieTcd Ha HEKOTOpoe UHC/IO0 KOHEYHBIX 3Jie-
MEHTOB, KOTOpHIE COeRHHSIOTCH MexXAy coboli B y3nOBHIX TOYKax, pacno-
JIOKEHHBIX Ha MX IPAHHLAX.

Tlocsie Toro, KaK HailAeHbl JKEeCTKOCTHBIE XapaKTEPHCTHKH 3/1eMEHTOB,
PACYET MOJEJM OCYUIECTBJSETCS METOAAMH CTPOMTeNbHOH MexaHuku (Me-
TOAOM CHJI, nepeMelleHHH HJAH cMellaHHeIM). MKD nosBoasetr Hcciaeno-
BaTh KOHCTPYKUu# M1060# GOPMBl H ¢ JIOGHIMH OTKJOHEHHSMH OT pery-
JsApHOCTH cTPYKTYphl [26, 22]. HcmosnsoBanne MKD B xoHeuHoM cuete
NPUBOLHT K pelleHHI0 60JbLIOrO 4YHcia anre6pauyecKHX YpaBHEHHH co
MHOXECTBOM HEH3BECTHHIX ¢ TioMousioc DBM, K3 nporpamm, nocesies-
FEIX PACYeTy MPOCTPAHCTBEHHLIX KOHCTPYKUMH ¢ ucmoab3oBanuem MKD3,
ormetim STARDYNE, EASE-2, ADINA, SAP — IV, NONSAP [27,
28, 29].

BoJssiuoe sBHuMaHHe 32 pyGexoM, oco6eHHO B IOCJAeLHee BpeMs yne-
NAIOT BEISIBJAEHIIO TPEAEAbIBIX COCTOAHNA C1PYKTYPHBIX KOHCTPYKUHH H
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pe3epBOB Hecymieil cnocoGHocTH. TTogoGHbIe HecaeROBaANHA NPOBOAATCS C
ydeToM reoMeTpuueckoil H ¢hu3HUECKOH HeJHHEHHOCTH.

Ilpu HcciefoBaHHM NpeAENbHbIX COCTOSHHE KOHCTPYKLUHE € yyeTou
mjacTHYeCKHX AedopmMallHil MaTepHasa C YCIeXOM NPHMEHsieTCsl MaTeMa-
THYeckoe mnporpammuposanue, ITo Bceit sBuaumocru, Yapnec u I'punbepr
[30] Gblim nepBeiMu, KTO chOPMYJNHPOBAN 3aJauy MIACTHYHOCTH KaK 3a-
Jayy MarteMaTH4YecKoro nporpammupoBanus, M3 pa6ot, nocBsALIEHHBIX oni-
peaeJIeHHIO Ipe/le/IbHbIX COCTOAHNHA 3/IEMEHTOB C KOHEUHbIMH pa3MepaMu ¢
MOMOILBI) MATEMATHYECKOro NporpaMmupoBaHus, ormerum [31]. B aroii
paboTe Taxk:Ke NPUBOAHTCA KpaTKuil 0030p JUTEPATYPHl, CoAEpIKalLeH Me-
TOAB, HCHOJb3yeMble NPH pelleHHH 3aJau 10 ONpeeeHHIO NpeleJbHbiX
COCTOSIHUI C HCNIO/Ib3OBAHHEM MaTeMaTHYecKoro nporpammuponanns. Kom-
MbIOTEPHBIH aHa/NH3 KOHCTPYKLHH ¢ NDUMeHSeHHEM annapaTta MarteMaTHye-
cKoro nporpaMmupoBanus onuceiBaerca B [32]. IlpuBoaurca 6Gnok-cxema
nporpammbl STRUPL u pacecMarpuBaloTcst MPHMepsl pacyeTa NPOCTPaH-
CTBEHHBIX CTEePXKHEBLEIX KOHCTPYKIHH,

HocTuxeHue NpegeNbHEIX COCTOSHUE B CTPYKTYPHBIX KOHCTPYKUMSX
CBA3aHO C Pa3BUTHeM NJIACTHYECKHX AepOpMAaLHil B OTHAENbHBIX CTEPHHAX
H noTepeil Hecyllell CNOCOGHOCTH CHCTeMBL 3a NocJelHHe TOLBl MOSBHIICS
pax paboT, B KOTODHIX, NPOBOAR AHAJOTHI0 MeXAY paGoTo# OTAEABHOrC
CTEPXKHS H CTEPIKHS B KOHCTPYKLUHH, OmpelelsioTci TNpejelibHble COCTO-
SIHHSL M BBISIBJISIIOTCS pe3epBhl Hecyllell CIOCOGHOCTH CHCTeMbl B LIEJIOM.

OnpejeneHnio NPejesibHbiX COCTOSHUA CTPYKTYPHBIX KOHCTPYKuHii H
BBHISIBJICHHIO pe3epBoB Hecyuiel cnocobHoctn cTpyKTypsl RFW nocssumena
nncceprauus [33], TlpuBogurca 6aoK-cxeMa pacueTa CTPYKTYPHBIX KOH-
CTPYKUHME C Y4eTOM NnJacTHuecknx nedopmanui marepuana.

IMpouenypa aHanu3a, B KOTOPOH HCNONb3YIOTCS IpadHKH, XapaKTepH-
3ylollHe PaGoTy CKATHIX CTEPIKHEH, NOJyyeHHbIe ¢ HCMOJb30BAHHEM Me-
TOZA HauaJbHbIX HanpsxenuH, npusejeHa B [34]. Cosgzana nporpamma
STRIP, nosponsiillas onpeliensiTh IPEAenbHYI0 HECYLLYI0 CIOCOGHOCTh
CTPYKTYP C HCNOJb30BAHHEM IIArOBOTO MeTOAA HArpyKeHH:,

Bonbline sKcnepHMeHTaNbHO-TEOPETHUECKHE HCCAEJOBAHUS MO BLISB-
JIEHHIO PEe3epBOB HECYylieH CHOCOOHOCTH CTPYKTYD C MIAPHHPHLIMH y3J1aMH
MpoBEJeHbl 32 nocjeldHHe JAecATb JeT B [emapraMenTe I'paxaaHcKoro
ctpoutensctsa MeanGypHckoro yuusepeurtera (Ascrpanust) [35, 36, 37].
Huns aHanusa koHcTpykuuit Ha ABM  ucnoabsoBaiuCch KaK IKCIEpHMEH-
TaJbHBE, TaK H TEOpeTHYecKHe rpadukH, xapaKkTepuayiowue pabory cxa-
THIX CTepKHel,

HurepecHble TeopeTHYeCKHe HCCIEIOBAHHS 110 PACCMaTpPHBAaeMOMY BO-
npocy nposefientt B [38]. B merole aHaimsa ynpyromsiacTHueckoi pa-
GOTHI CTPYKTYPHBIX KOHCTPYKUHH C LWAPHUDHBIMU Y3J1aMH HCNOJIb30BAJach
TeopeTHYeCKasA MojJes]b paGOThbl OTHAENbHOrO CTEPKHS C HArpysKoif, mpu-
JOXKEeHHO/ mo ero ocH. BHJO  yrouHeHo  ompeleseHHe npe-
JeJbHBIX  COCTOSIHHMII ~ CTepPIKHeBBLIX  KOHCTPYKUUIL M KDHTePHH
HX  nosiBieHus.  Paccmarpmsajacb  BO3MOXKHOCTb HH3KOUHKIII-
HECKOH  yCTaJIocTH MeTajjla  H npucnocoGaeHHSt  KOUCTPYKUMIL,
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HECMOTPSI Ha  paspylIEHHE HEKOTOpLIX ee 3JjemeHTon. Hais  npo-
BeJGHHS aHa/IM3ad COMVIACHO NpejJIoNKeHHOMY MeToAy Ghuia paspaborana
nporpaMma  SPAS na  saswke AJITOJT  pns 3BM  «Oppa-1204» u
CYBER 72, nosponsiomas BuABAATE NPeAE/IbHbBIE COCTOSHUS CTEPXKHEBBIX
KOHCTPYKUMH,

OCHOBHOIE HANPABACHUR 8 PA3BUTUL
KCNepUMEHTAAbHbIX UCCAeT08anul

Fla paHHHX 2Tamax NP NPOBEJEHHH SKCIEPHMEHTANbHBIX HCCJAeNO-
BaHNil AOCTATOYHO OblIO NOJYYATH KAYECTBEHHYIO KapTHHY HalpsiKeHHO-
Red)OpMHPOBAHHOIQ COCTOSIHHS H 3HAaYEHHS MaKCHMAaJbHBIX NepeMeLieHHH
KoHeTpykuuu, Ins Taxux ueseil HCNONB3OBAAMCh MeXaHUYECKHe H3MeEpH-
TeJpHble NpHOOPH € BH3yaJbHbLIM HaOJiofeHHeM 3a nokaszanusmu, C pas-
puTHEM OBM H METOROB TEOPETHYECKHX HCCIENOBAHHM CTPYKTYPHEIX KOH-
CTPYKUHH NOSBHIACh HeOOXOXHMOCTh B TMONYYCHWH HE TONBKO KAueCTBeH-
HOH, HO M KOJIHYECTBEHHON KapTHHB HANPsIKeHHO-AeGOPMHPOBAHHOIO CO-
CTOAHUS, B YCTAHOBJGHHH OCOGEGHHOCTH NOBENCHHH H XapakTepa paspy-
IIEHHS, KOTOpble CJAOXKHO MONYYHTh BPH TEOPETHUCKOM HCCNAELOBAHKH,
Ians peilenus 3TdX, a TaKXe LEJOr0 pAAa APYrHX 3afady  3KCHepHMEH-
TAJbHOTO HCCAEROBAHUSA 32 PyGEeKOM NPHUMEHAIOT U3MEpPUTEJbHO-BBYHKC-
autesnpHble ycTanosku (MBY), ocHoBaHHEIe HA TEH3OMETPHYECKOM METOXE,

HauGoabluee pacnpocTpaHeHHe NOJNYYHIH JIEKTPOTEH3OMETPHUECKHE
MeToabl, rae AedhopMAalUHH 3aMepAIOTCA TEH30Pe3SHCTOPAMH, a nepemMetile-
HHS — TEH30HHAHKATOPaMH,

CospeMennbie 3apy6exHrie H3MepHTeILHO-BBHUHC/HTEALHE® YCTaHOB-
KH INpeAHa3HAYeHHl AJst c60pa, perdcTpalHy, XPaHeHHS H BHIAAYH HHPOp-
mMauud Ha OBM Bo BpeMs CTaTHYECKHX M AHHAMHYECKHX HCMBITAHAH KOH-
cTpykuni. OHH BKJIIOYAIOT, KaK NPABHJIO, OAHY HJH Heckoabko IBM pas-
HBIX MoLiHocTel, Majbie DBM npefnazuavensl AJs IPOMEXYTOYHOrO Xpa-
HeHus jgau#bix. Bosee momune DBM npoussogaT cratHcTHueckylo obpa-
60TKY, aHanu3 paforTel KOHCTpYKUHH, OCHOBHBlIE NaHHbIE O HANDSIAKEHHO-
e OPMHPOBAHHOM COCTOSIHHH BLHIBOASITCS Ha MevarTh.

HiaMepnTe/bHO-BHIYMCAUTEAbHEIE KOMIIGKCH OTJHYAIOTCA: BBHICOKOH
NOMeX03alHTOH; OHICTPOREACTBHEM; MaJIOH NOrpeilHOCThIO H3MepEeHHH.

HaunGonbityo usBecTHocTs MIBY MaccoBoro M3roTOBJNEHMSA MOJYYHIH
B OPT (pupma MFL SYSTEME, pupma PHILIPS), B l'oananauu (dpup-
Ma PEEKL), 8 fInonun (dupma SANYO),

TIpn nccnepoBanME CTPYKTYPHEIX KOHCTPYKUHH NpUMeHAIOTCA MEHee
mouabe HBY, uMeromye, Kax npasuio, MUKpO DBM, DTy ycTaHOBKM 10-
3BOJAIOT OCYILECTBAATL HenpepiBHREIA onpoc 100—150 xaHauo0B.

HcnonpsoBaHue 3T0il annapaTypbl NO3BOJMJO NPOBECTH PRA HHTEpecC-
HHIX HCCNCHOBAHHIA TpeNeNbHEX COCTOAHHH cTpykTyp,  Hccaenosanue
CTaJIbHOK JABYXIOSCHON MOJENH CTPYKTYPH OPTOFOHAJIBHOrO CTPOEHHS C
KBaApaTHHIMH 1,5 M syeiikaMu B NJaHe, ONepTOf B YeTHIpEX TOYKAX IO
yraam, onucano B [39]. D10 uccieloBaHHe SIBHIOCH NPOLOJIKEHHEM pa-
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Gor MO M3VUEHHIO MOBEAEHHA CTPYKTYPHBIX KOHCTPYKIHI B ynpyroii o6-
Jacti. Mojenb MMHTHpOBaJa peajibHoe MOKpbiTHe B I. bapu (HMranus),
uMena pasMepsl B maaHe 9X9 u 1,5-MeTpOBEIe KOHCONMH 10 BCEM YETHIPEM
CTOpPOHaM, B KauecTBe ctepxKHeil HCIOJB30BAJHCh CTadbHblE TPYOH ¢
& 60,3X2,9 mm. CoepuHenue crepxkHeH B y3nax OCYLIECTBJAAAOCH Ha
cBapke.

HMceneygoBanyst nNpoBoAH/IUCL NPH TPEX BAPHAHTAX 34aIPYKEHHS CUM-
METPHYHO PacnoJIOKEeHHOH N0 BepxHeMy NOsicy BHelHeH Harpysko#. Jlas
OJLHOT'O M3 C/y4YaeB HAarpy>eHus (COCpeXOTOUYEHHAsi CH/a B BEPXHEM I10-
sice MOZEJH) Daspyulalomasi Harpyska NpeBLiCHa NPefeNbHYIo YHOpYrylo
Harpysky B 1,5 pasa, npHyeM B KOHCTPYKLHH HMeJIHCb PacTSHYTHIe CTEPK-
HH C IIACTHYEeCKHMH AedopManusaMu U noTepsiBIIHE YCTOHYHBOCTb CIKAThie
CTepIKHH.

HauGosiee mosiHble HCCAEAOBaHHS TNpelelbHbIX COCTOSIHHA CTPYKTYp
nposeseHsl B [enapramente I'paxcpanckoro crpoutesbcTBa Menn6Gypa-
OKOro YHHBepCUTeTa, DKCIepuMEeHTaJIbHbIe HCC/eX0BaHUS OblJIM NPOBEEHDI
Ha TpeX OLMHAKOBHIX MOJIENAX CTPYKTYDHOro MOKPHITHA C OPTOTrOHaJb-
HBIM DPacrioJlOXKeHHeM CTEPXKHel B NOsICHHIX ceTKax [36, 37]. Pasmepn
Mojaeneit B riane cocraeasiau 1,83X1,83 M u Bolcota 0,22 M, onHpanue
OCYLIECTBJANOCH B YeTHIPeX TOYKaX N0 yraam. B KavecTBe CTepKHeN
OJIHO/i M3 MOJeJeil NPHMEHSVINCh aNIOMHHHeBbie TPYOLl KPYr/Joro cedeHus
¢ I 12X1,5 MM ogHoro Tunopa3Mepa. CoelHHEHHE CTEpXKHEH INPOH3-
BOJHJIOCh N0 THNY <«TpuoaernHky. Harpyska mpuknajbiBajlach B 4eThpex
CHMMETPHYHO PAaCNO/IOKEHHHX y3/iaXx MO HHXHemy noscy. Hcnurtanus
NOKasaJH, YyTO JAOCTHXKEHHe HpefesibHOH Hecyulieid crnocoOGHOCTH OTAe/b-
HBIX CXKATHIX CTEPIKHEH XapaKTepH30BaJack MTHOBEHHOA morepelt uX yc-
TOWYHBOCTH, UTO IIpeONpeNe/HI0 HCUepNiaHHe HecylleH ClOCOGHOCTH CH-
CTeMHB B UeJIOM. ABTOPH NPHXOAAT K BBIBOAY, YTO NPH AaibHEHIIHX HC-
CIeJOBAHUAX IO BBLISIBJIEHHIO PaGOTHl CHCTEMEBI IpH PA3BHTHH MJacTHye-
CKHX fedopMauMi B CTEPKHAX HEOOXOAUMO NPHMEHSTh MAaTepHanH ¢
GoJsiee BHICOKHM, YeM aJIIOMHHHH, MOLY/NSMH YIPYFOCTH, HALPUMEP CTalb.

Vccnenopanusi npefesbHBIX COCTOSIHHA CTPYKTYPHBIX KOHCTPYKUHH ¢
PacTAHYTHIMH 3JleMeHTaMH, pafoTalolUMMH 32 MPeAe/]oM YOpPYrocTH, npo-
BOAMJIHCh HAa JBYX OJMHAKOBBHIX MOZAEJAX CTPYKTYDHOrO NOKPHITHS ¢ Op-
TOTOHAJILHOM ceTKOM NOfCOoB M pasMepamu B miane 1,83)X1,83 M, BHICOTOMH
0, 216 M c pasmepamu syefiku 0,305X0,305 m [37]. B otavuke oT BHIUeE-
ONHCAHHOK MOJeJIH PACTAHYTHIA NMOSC H3rOTOBJSJICS M3 CTAMbHOH BHICO-
KONPOYHOi npoBosokH AuamerpoM 1,63 MM. CTepiKHH CXaToro nosica H
PacKochl H3TOTOBJISINCh H3 ajioMuHHeBHX TPyGok & 12XX1,6 mm. 3 ana-
JIOTHYHBIX CTepKHell H3TOTOBJAJHCh KOHTYDHHE CTEPIKHHM DACTAHYTOro
nofaca AJsi yAOGCTBA NPOH3BOACTBA HMOATOTOBHTENbHHIX paboT Ha IUIHTE.
Brio ycTaHOBJEHO, YTO OTHOLIEHMEe 3HAYEHUS KDHTHYSCKOH HArpyskH K
npeaebHOH ynpyroit Harpysge cocrasuio 5,2. Micuepnanue Hecyuiei cno-
COGHOCTH MOZENH ONMPEeAeNsoCh NpeleNbHOH Hecyulell cnocoB6HOCTHIO Of-
HOrO CXKATOr0 aJIOMHHHEBOTO CTEPXKHA, NPH 3TOM NPOrHG COCTABHA /g0
or nposera, [enaercs BEIBOA, uTo GyAyllee CTPYKTYPHBIX KOHCTPYKUMi
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3akaouaetcs B NPOEKTHPOBAHMH CTePIKHel PACTAHYTOTO nosica ropasfo
MEHbIEro CeyeHHs, e cTepxHedl cxkartoro, Jlajnee npegnoaaraercs, 4To
NPH CTA/bHBEIX CTEPAHCHAX KOCTHXKEHHe NpeleJbHOil Hecylueil cnoco6HOCTH
B OTHENbHBIX CHKATHIX 3/EMEHTax He OYNeT OnpellefsiTh HCYEpIaHHE He-
Cyuteff CnOCOGHOCTH KOHCTPYKUHH B LEIOM.

Takum ofpasoM, H3 NpuBefCHHOro 0630pa CJIEAYET, YTO PAIBUTHIO
CTPVKTYD 3a pyGeKoM KaK B 06/IaCTH KOHCTPYHPOBAHUSH, TaK W HCCTEAO-
BaHHS YARASeTCA 3HAUHTENbHOE BHHMAHHE,
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