NeH3HUWM3M TlocrpaxkgaHcTpos

PekomeHaaUnwu

Mo NPOeKTUPOBAHUIO
hyHAaMeHTOB
MOOBUNBbHbIX
(MHBEHTAPHBbIX)
34aHnM

Ha BEYHOMEpP3/blX
rpyHTax

Mocksa 1988


http://www.mosexp.ru/obsled1.html

JleRHHTpaACKHHA 30HAJIbBHBIA
Hay4YHO-HCCHEeJ0BaTeJAbCKHA H NPOEKTHRIH HHCTHTYT

THIOOBOTO H 9KCIEPHMEHTA/LHOr0O NPOEKTHPOBaHHSA
JKHIBIX H 061IecTBEeHHBIX 3JaHHA

(JIen3BHHUUDII) Tocrpaxnmancrpos

PexoMmenaanum

10 MPOEKTHPOBAHHIO
dyHnaMeHTOB
MOOGHUNBHBIX
(MHBEHTapPHBIX)
3MaHUH

Ha BEeYHOMEP3ABIX
rpyHTax

Mocksa Crpoinsgat 1988



YK 624.139:624.15:69.003

PexoMeH/IOBaHbI K H3aHUIO PELIICHHEM CEKIMU CTpO-
UTENbHBIX KOHCTpykimit Hayuno-rexuuueckoro cosera
JIen3HMHIII INocrpaxnancTpos.

PexomenpaumMu 1o npoeKTHpOBaHHIO (yHIAMEHTOB
MOOHIBHBIX (MHBEHTApPHBIX) 3[AHHH Ha BEUHOMEPIIBIX
rpyHrax [ Jlen3HAUOIIIL. — M.: Crpoiusnar,1988.— 112 c.

NanoxkeHbl yKa3aHUs [0 NONTOTOBKE OCHOBaHHHA, KOHCTPY-
HPOBAHUIO U MeTOaM pacueTa GyHNaMEHTOB MOGHIBHBIX (MHBEH-
TAPHBIX) 37aHHH, BO3BOAUMDBIX Ha BeYHOMep3JILIX FPYHTaX, 2 TaK-
e MO HHIKEHEPHBLIM M3LICKAHKAM IS KOMIUIEKCOB 3THX 3HaHMIt.
PaccMoTpeHBl HOBble KOHCTPYKTHBHLIC pellieHHs] RYNICBOTO UMKIIa
H HOBBIE METONbI PACYCTA, NMO3BOAAIOIME YMEHBILMTE Fa0apHTLI 1
Bec DyHIAMEHTOB.

JIng MHKeHepHO-TEXHUYECKUX PabOTHHKOB IPOSKTHBIX, CTPO-
HTEIbHBIX H H3BICKATENLCKUX OpraH3amuii.
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NPEIWUCIOBUE

Hacrosume PexkoMeHOalMH COHEPXKAT CBeEAeHUs MO NOATOTOBKE OCHOBA-
HUit, BBIOOpY THNA ¥ KOHCTPYKTHBHBIX peileHHH (yHIaMEHTOB MOOHMIBHBIX
(MHBCHTAPHBIN) 30aHUM, BO3IBOOMUMBIX B VCJIOBUAX PacrpOCTpaHCHUsS BevHO-
Mepanbix TpyHTOB. Takue 3panus oTHocsTCst K NI knaccy OoTBCTCTBEHHOCTH
¥ OTJIMYAIOTCA OT KaNHTATHHBIX OTPaHUUECHHLIM CPOKOM CNYX0Ll Ha oOHOI
IGTOIaAKe, MOBLIUCHHON COOPHOCTBIO, Masioif Maccoil ¥ BO3MOXHOCTBIO pe-
TVIIMPOBAHMSA TIOJOXEHHUH OTOPHBIX KOHCTPY KUKl B MpoHECCe IKCIUTYaTauuH.
Knaccudukaimsa 3nauuit ycranosnena 'OCT 2595783 »3pauuda u cocpyxe-
s MobunbHble (MHBeHTapHble). Knaccuduxauusi. TepMUHBI U onpefene-
A’

YKazaHua N0 OleHKE UIKCHCPHO-TEONIOTHHeCKUX YCIOBUA IMOLUAAKA
CTPOUTENRCTBA € YUeTOM TIPHPOIHOTG BEYHOMEP3NIOro COCTOSHMS TI'PYHTOB
U MO pacuycTy OCHOBaHWI K (QYHIAMSHTOB NPenycMaTpuBaloT HCMONb30BaHUE
MaTCPUATIOB H3bICKAHWIA, BHINONHEHHbIX B COKpPAIleHHOM 00 beMme.

[IpoeKTHBIC PCLUCHHR OCHOBaHHIH H (PyHaMeHTOB NIpUBEOEHD TI0 Pe3yilb-
raTaMm paspaborok Jlen3HMWOMa, HUMNOCTI, dyuaamertnpoexTa, KpacHosp-
ckoro U HaneHepoctoudoro [ipomcrpoittiMinpoexktos, BHUHCT, I'CIHA Mnu-
HUCTEpCTBA CBA3M, JIeHa3ponpoeKTa 1 HeKOTOPBIX JIPYTHA OpTaHu3alm.

Hcnonb3yemsle s MOOUALIILIX 3MaHMil ciiocoObl pacuera OCHOBaHM#H y1I-
POHIEHb] B CPaBHEHHH C IpUMEHIIOLMMMUCH [UTA KAl TATbHBIX 31annii. Hapsny
C TAKHMH YOPOLUCHHLIMU cHoco0amu, Ak ClIyyaeB, He paCCMOTPEHHBIX B HOP-
MAaTHBHBIX OOKYMEHTaX, MpUBEeHbl HOBbIC MeTOAbl pacueTa. OHH HIICXKEHBI
JOCTATOYHO MogpobHO K OpencTaBjicHbl B PopMe, JOCTYMHOM U IPOSKTHPOB-
UMKa, He HMEIOLLEro CHeHHAIBHONH MOAIOTOBKH [0 MPOeKTHPOBaHHWIO dyHIa-
MEHTOB Ha BEUHOMEP3NbIX TPYHTAX.

Jnst pacueta ocHoBaHu# U PyHNAMEHTOB B OOLIVHLIN YCIIOBUAX PaclpocT-
PAHEHUS BEUHOMEP3JNIBIX TPYHTOB. HoMHUMO Qopmys, Tabnuu, KapT U [padu-
KOB JaHHbIX PexomeHmamuii. MOXHO HMCMONBL30BATh TaGmHMub!l TeTUIOMHU3MYeC-
KHX U MexaHuueckuX xapaktepuctuk CHull 11-18-76 OcHoBanus u $pyHna-
MEHTHI Ha BEUHOMEP3NLIX TpyHTax”. B ocoObIn yCNOBUsSX, KOTIA BCYHOMEP3-
Jible TPYHTHI BMELIAIOT MacCCHBbI MOJA3EMHOTO JIbOA UK OTAMYAIOTCH 3aTOPPO-
BaHHOCTBIO, BBICOKOI 3aCONEHHOCTLIO, HEPETYIAPHLIM 3ajlleTaHHEM H ApYIH-
MH OCOOCHHOCTSMHE, MNPOEKTHPOBUMKY HeoOAOMHMO BOCHOIB3OBATBLCH HE
TOJNBKO YKa3aHHBIMUH HOPMAMH, HO H JOHOITHHICNbHO CHELMATbHbIMU HHCTPY K-
THBHBIMH MaTepHANIaMH, KOTOPLIE 1aHbl B HacToAM A PekoMeHaaLMsax.

Pexomenpanun noororoeneHbl Jlen3HUMII (kanpunarsl TexH. Hayk
A.C. TepacumoB — paspy. 1 — 6,8 — 10,12, 13 u JL.P. lleiinkman — pa3n. 11
uxxeneprl A.W. 3onotaps — pa3n. 7, 8, npun. 2 u 3 u E.A. KoHpkoB — pasi.
1) v MHUMUUC (kanp. texH. Hayk W.B. Melikun — npun. 1). Obmee penakTu-
pOBaHHe NPOM3BENEHO O-p. TenH. Hayk |B.B. [loxyuaeBbiM|n KaHj. TexH. HayK
A.C. I'epacyMOBHIM.




1. OCOBEHHOCTH ®YHJAMEHTOB MOBHITLHLIX 3JAHUN
H X KOHCTPYKTHBHBIE PELIEHHA

1.1. ina dyHaamMeHTOB peKOMEHOYETCA MPHMEHATh TAKHEe KOHCTPY KTHB-
Hble peilienus, KOTOpble B HaHGoNee NONHON Mepe OTBEYaloT OBIMM IpUHIHK-
aM NMpOEKTHPOBAHUS MOOHIBHBIX 3HaHHH. JTH pellicHUS CliedyeT BbIOHDaTh
C YYETOM:

HeobxodHMOCTH obectieyeHUA BBICOKOH CKOPOCTH MOHTaXa H AEMOHTaXa
KOHCTPYKTHBHBIX 3JIEMEHTOB, CoOHpaeMbIX U3 AeTancii, rabapuThl 4 Bec KOTO-
PBIX OJIXHDLI YIOBIETBOPATH TpebGoBaHHUAM, 00y C/10B/IeHHbIM IPEMEHAEMbIMH
TPAHCTIOPTHBIMM CPEJCTB2MY ¥ MOHTAXHBIMH MEXaHN3MaMH ;

OTPaHHYEHHOTO CpOXKa IKCIUTyaTauMy 37aHus Ha onMoll IUIoINAfiKe, He
MPEBbILIAIOILETO, KaK MPaBHiio, TpeX JieT — [JIS KOHTeHHEPHBIX 3aHUM, HFTH
ner — ans co6opro-pazbopHbIX U3 GloK-KoHTeliHepoB H 20 net — pna cbopHo-
pa3BopHbIX IPYIUX THMOR

HE3HaUMTENLHbIX ‘PAaCcCeTHRIX BEPTHMKANLHBIX HATPY30K Ha (PyHAaMEHTHI,
KOTGpbIe ofniuto He MPERLINAIT. B ONHOITAXHBIX XUNIBIX U oﬁmecme}mmx
3panuax — 100 xH Ha onnH pyHgaMeHT; B 2—3-9TaXHbIX 3FAHAAX YKa3aHHOTO
Ha3HaYCHUS U NpOM3BOACTBEHHBIX — 250 kH (13 HEKOTOPLIX TPOH3BOACTBEH-
HbIX — 600 kKH) ;

NOBLILICHHBIX 3HaYeHMI NpedeNbHbIX Aedopmaunii oCHOBaHMt, B 4aCTHOC-
TH 14 30aHUH, JOTYCKaOIHX perylHpoBaHie OTMETOK UX ONOPHBIX IeMeH-
TOB B [POLIECCE IKCILLY ATAIHHA.

1.2. Ins mobuneHBIX 35apM¥ clIedyeT OTLABaTh HpenHoYTeHHe JIETKMM
c6OpHBIM M HHBEHTapHbIM (yHAAMCHTaM, BO3BOIMMBIM B CXKaTbie CPOKH,
C BO3MOXHO MEHBLIMMH 3aTpaTaMH TpyHa Ha cTpoMIDiomagxe 4 6e3 mpume-
HEHHs MOKpBIX npoueccoB. IIpH cOOTBETCTBYIOLIEM TeXHU KO-3KOHOMHYECKOM
obocHoBamym oA GyHOAMeHTOB MOTYT GHITH HCIIONB30BaHLI MECTHBIE MaTepH-
anel. JlepeBaHHbIe DYHNAMEHTH IPHMEHAIOTCA, KaK NIPaBUIIO, B NECHBIX paii-
OHAX, a Xefe300eToOHHbIe — B MHIYCTPHATBHEX. BeC MOHTRXHHX 3JIEMEHTOB
yHIAMENTOB OTPAHAYMBAETCHS BO3MOXHOCTSIMH NPUMEHSEMBIX MEXaHH3MOB
H, XaK IPaBWIO, He JoJKeH npepbimars 10 xH.

1.3. OGneryenre ¢yHOAMeHTOB JXOCTMIacTCA KaK HyTeM COBEPLICHCTBO-
BaHNA X KOHCTPYKTMBHBIX peltieHui, TaK ¥ 32 CYeT YTOUHeHMS MeTOIOB pac-
yeTa.

K KOHCTpYKTHBHBIM IIpHeMaM OTHOCATCSH

a) BEIGOP COOTBETCIBYIOIMX MaTepHANOB H KOHCTpYKuui GyHI2MeHTOB,
a TAK>Ke OMOPHBIX AEMEHTOB;

6) nmpumenHenMe ¢yHIAMEHTOB MAOT0 3ANOXEHMR, KOTHA 3T0 BO3MOXHO
10 HWHXEHEPHO-TeOJIOTHYCCKUM M MEP3NMOTHBIM YCJIOBHIM INIOMIAZIKH — IIPH-
POLHO! HNH CIIeUMATBHO-TIOITOTAB/IMBacMol K 3acTpotfike yTeM BLITOJIHCHHSN
Mep, YKa3aHHBIX B II. B, T, A;

B) peryllMpoBaHHE IIpOMEp3aHMA-IPOTAMBAHAA NPHPOAHLIX I'PYHTOB,
AocTHraemMoe HOACHINKON TepPHTOPHM 33CTPOHKM, MPAMEHEHHEM TeIUIon30m-
MU OCHOBAHHS H AD.;

r) cHMXeHde NePOopMHPYEMOCTH IPYHTOB OCHOBAHH;

n) ysenmuenHe Hecyine# cnocoGHocma ¢yHIaMeHTOB IIo TPYHTY;



€) mpuMeHeHHe KOMICHCAHHOHHBIX PYHRAMEHTOB, ONYCKAIOMMX BhIpaB-
HUBaHHE OMOPHBIX KOHCTPYKUMH 30aHAA NPH BO3HH KHOBEHHH Ype3MepHBIX fie-
dopm:rruit ocHOBaHHS.

K mcny ocoGennocTeil, ymThiBagMEIX B pacuerax # criocoGeTsyonmx o6-
neryesuio (yHHAMEHTOB, OTHOCATCA IOHHXEHHAs CTeleHb OTBETCTBEHHOCTH
MOGHIIBHEIX 3faHHIt, OrpaHAYEHHbLET CPOK HX 3KCIIYaTalMH HA OQHOMH IOLLAaf-
Ke H 3HaYMTeNbHasA JOJA BPEMEHHBIX HATpPy30K, B CBS3U C YeM NOABAAITCA
BO3MOXHOCTH YBEHHYEHHs PacCYeTHBIX CONMPOTHBIIEHHH I'PpYHTOB, Y MeHBilCHUS
ocanox (PpyHOAMEHTOB Ha IDIACTHYHOMEP3UTBIX M CWIBHONBMCTHIX T'PYHTaX, a
TaKKe JoNyWeHHs Mo bllLIeHHbIX nedopManyil OCHOBaHHS.

1.4. NuBentaptsle PyHOaMeHTHI, IOCTaBgeMble B KOMILIEKTe ReTanei
3[aHUA, NPOSKTHUPYIOICA € PacyeTOM MX MHOMOpPa3’oBOI0 HCIOALIOBAHHA, a
dbyHaMeHTE! B3 MECTHBIX MAaTEPHATIOB — C Y4eTOM HeoOGXOMMMOCTH THKBHHA-
IAM HX HajI3eMHOM YacTH A0 HCTEYCHHHM CPOKa CITYXKOBI 3[IaHHs C TeM, YTOOBI
BOCCTaHOBHTSH IKCIUTYaTALHOHHY IO TIPUTOMHOCTS IUIOIHANKH.,

1.5. KomneHcauuoHuble QyHIAMEHTH] POEKTHPYIOTCS U3 YCIoBUS obec-
NedeHUsT BO3MOMHOCTY M3MEHEHHs HX BLICOTh! C LENBI0 peTyJIHpOBaHHA OTMe-
TOK ONOPHLIX KOHCTPYKUMX NpH HepaBHOMEpHBIX HedopMalMiaX OCHOBAHMA.
Taxue GyHRaMeHThl peKOMeHflyercs YCTpauBaTh 6e3 coGCTBeHHOIO NpUBONA,
npeaycMaTpuBas BO3MOXHOCTH NMPHUMeHEHNS HHBEHTApHBIX MOXBEMHBIX YCT-
poiicTB (HOMKPATOB M 1p.). PerynmpoBanue nosioXKeHUs 3NaHUA NPOU3BOIMT-
cA OpU nmoseneHud JedopMaruii OCHOBaHMS, GNMM3KKHX K NpeAeNbHLIM 3Haue-
HUAM, HCXOAA H3 Pe3yNLTaTOB 'eole3ndyecKHX HaGomenult 33 ocamkamu QyH-
HaMeHTOB.

1.6. [Inst MoOuneHbix 3nanuii 1enecoobpa3HO NPHUMEHATh OTAENBHO CTOSN-
e pyHoamenTsl. B c60pHo-pa3GOPpHEBIX 31aHHAX, COGHpacMEIX U3 GNOK-KOH-
Tel{HepoB, 3TH (PyH/IAMEHTH! TIPOSKTHPYIOTCS, KaK TIPABHNIO, H3 yCIIOBUA ONH-
paHHA Ha HUX 2—4 CMEXHBIX BIMOK-KOHTe#HepoB. B OTHENBHLIX Cnyvasdx HpH
HepaBHOMEPHO HAedopMHDYeMBIX TPYHTaX BO3MOXHO NpPHMCEHEHME JICHTOY-
HEIX, PAMHBIX U INUTHBIX GYHIAMEHTOB.

HeuHBeHTapHble (PYHOAMEHTH NPOSKTHPYIOTCH, KaK IIPaBUIIO, JepeBsH-
Hble WM M3 COOPHBIX >Kene300eTOHHBIX /1IeMEHTOB, H3TOTABNHBAEMBIX Ha
MecTHo#t tpor3BoacTBeHHoH Oaze. Bo3MoXHO NpuMeHeHHe TaK)Xe CTONOYaThIX
dynnamMeHTOB C BEpXHEM MCTAUIMYCCKHM H HIDKHMM XKejie300¢TOHHBIM 31e-
MEHTaMH, HepeBo-MeTaJUIHUECKHX H AepeBo-Xene3o6eToHHBIX cBalt; ¢yHpa-
MEHTHI M3 3THX cBait menecoobpasHO NPHMeHATH 1T NPOU3BOACTBEHHBIX H
2—3-3TaOXHBIX XUAMX H OGILECTBEHHLIX 34aHMB CO 3HAYHTENBHLIMHA TOPH3OH-
TaJIbHEIMHA HAarpy3KamH B palfoHaX ¢ BEICOKHMM CPe[IHCTOJOBRIMH TEMIIEPATy-
PaM¥ BeUHOMEP3JILIX rpyHTOB (pHC. 1 — 6).

HuBenrapHiie He3armnyOneHHble PyHIaMeHTHI IPOEKTHPYIOTCA IPH BEPTH-
xaneHolt Harpyske N < 100 xH, xax mpaBuio, #3 IepeBO-MeTADIHYCCKHX HIIH
METAIHYECKUX NIeMeHTOB, 2 Iipd N > 100 kH —u3 xene30GeTOHHBIX UM Me-
TAIUIO-KeTe300eTOHHBIX JIEMEHTOB 3aBoJicKoro msrotosnewns (puc. 7). Hn-
BEHTapHbI¢ CBal W3TOTABIMBAXTCA CTanbHbiMu (mpun. 2). lpu npoexTupoBa-
HHH CcBallHBIX (YHZAMCHTOB, 3arnyOlsgeMbIX B BeUHOMEP3JIbie TPYHTHL, peKO-
MEHIyercs OTAaBaTh NpedIodTeHNe NepPeBAHHAIM M HHBEHTAPHBIM CTAILHBLIM
CBasiM,
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Puc. 1. ManosarnyGnennsie QyHIaMeHTbI 3MaHuit U3 GllOK-KOHTCHHEPOB H
KpyHOIAaH e BHbIX

a, 0 — croabuarvie u3 GeTOHNbIX (Keae306eTOHKbIX]) 3nemeHTo8 uau Kupnu-
ya; 6 — 8 guoe 0ePe8ARHOI KAETKU; 6, 2 — U3 NEePEKPECTHbIX Depesanuslx ba-
aox; I — 30anue 2 — noOkaadxa; 3 — Oanxa; 4 — nazeaw; 5 — necuanan
nodcvinka ronugunoii He menee 10 cm; 6 — craavusie cxobot

1.7. ipu BpiGope THNZ (PYHOIAMEHTOB NPEXJeBCEro HeoOXOAMMO YCTa-
HOBHTbL BO3MOXXHOCTB YCTPOHCTBAa HE3arNMyOGlieHHbIX W MANI03arny GneHHBIX
t¢yHIaMeHTOB, PacoiaraeMBblX B CHO€E CE30HHOTO NIPOTAHB aHHA-IPOMEP3aHHU .
Taxue GhyHIaMEHTH! peKOMCHIYETCH NPHMEHSITh:

a) mns BceX MOOWIBHBIX 3[1aHMi, KOTTa GPyHAaMEHThLI He NOABEPraioTcs
BO30EHCTBHIO CIWJI MOPO3HONO HyYeHHA TPYHTOB, a TaKXe B ClIyYasX, KoIJa
3]1aHHe CHEMHUaNbHO MPHCIOCOOeHO K NOBBILEHHEIM HEpaBHOMEPHRIM Aedop-
Mali M OCHOBaHHA; TNocnefHee cunTaercsa obecniedeHHLIM, eClH:

Hall3eMHble KOHCTPYKUMM HITH TOABKO ONOpHLIE (JICHTOUHBIC (pyHIameH-
ThI, CToNOuaThle dyHAameHTHl ¢ Hepaspe3HbiMH (GyHOaMeHTHbIMH Gankamu,
¢dyHnamMenTHas IWIMTa H T.IL) 3aNpOEKTHPOBAHHI 10 KECTKOH CXeme C yueToM
YCHIIHi, BO3ZHMKAOIMX MNPH BO3MOXHEIX HEPaBHOMEPHBIX MNepeMelueHHSX
dynnaMeH1OB;

6
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Puc. 2. ManosarnyGneHHble (yHIAMEHTHI 30aHul U3
6l10K-KOHTeHEPOB ¥ KPYHONaHeJIBHBIX
a4 — naockan nauta; 6 — pebpucran naura; 6 — pA-

e weavlii PyHIaMenT; 2 — newnesdll PYHOAIMENT;
fElj.] 3 9, e — xeaesoberonnvie Gaaounvie Pynoamentol; 1 —
77 g naura; 2 — apmMaTypHas ceTxa; 3 — 2UOPOU3OAAYUR,
i ol & 4 — necuanas unu GeTounas nodz0Toeka; 5 — apma-
i TypHbLil Kapxac
S A
al 6) a)
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Puc. 3. Onopuble KOHCTPYKIMH 30aHul #3 Grok-KoHTeltHepoB (4 — J)

1 — monmaxcnviii croaux; 2 — durune; 3 — uneenrapuviii Pynoamens; 4 —
croiixa Kxapxaca GAOK-KOHTEIKEPa; 5 ~ wnanoubiii nexens; 6 — Opeeen-
yarvlii nexens; 7 — croabuarsiil, AeHTOUNBLE UAU cealinvili PynOAMENT; 8 —
nauTHii PYROGMENT



Puc. 4. CGopHnle NepeBAHHBIe GyHAAMEHTH TPOM3BOACTBECHHBIX 30 aHuMt

a ~ ceaitnvil Pyrdament; 6 — aenrouno-nemnegoii gyndament; 1 ~ cmao-
Hble MOHTaXHVIE OeTdaw, 2 — OTGEPCTUA OnAl MPOnycKa Kpenexuwx 6on-
108; 3 — craavhvie nazeawy 4 — Oepesannas ceas; 5 — aemenv; 6 — pewer-
uarelil HacTua U3 GocoK; 7 ~ Crarswle y20aKu OAR KPENAEKUR cTenwl; 8 —
c1ue (0ns 0r800a doxoedoii aodvif; 9 — crena

OGnok-KonTelHepHl, 3alPOEKTHPOBaHHble N0 THOKOH CXeMe, yCTaHaBIIH-
BalOTCA ¢ 3230pOM He MeHee 3 CM H IpH 3ToM oleclieueHa BO3IMOXKHOCTh MEPH-
OAUeCKOTO BHIPABHUBAHMS OTMETOK ONOPHBIX KOHCTPYKIMHE NpH 2KCIoIyara-
1AM 3PAHNUS;

6) WA OMHOITAKHLIX 3aHMIE, €CIIH TONIIHHA CIOS NMYUAHHCTHIX I'PYHTOB
ol nopoumolt dynpamenta h 2 (puc. 8), nomBepramwinerocs CE3OHHOMY Npo-
TaHBAHUK-IPOMEP3IAHNAIO, He NPEBOCXOMMT fonyctumol h, ; 3Havemme h,
TMPHHAMAETCH B 3aBUCHMOCTH OT PacCTOAHUA MeXHy HnomolliBo# QyHnameHTa
H Bepxmelf rpaHUIell yKa3aHHOIO MyUHHUCTOTO crlioA h 1

hy, cm 50 100 150 200

h,.cm 20 65 150 250

Hpuwmeyanue. IIpu cCILBHONYYRHACTHIX TPYHTaX 3HaYeHud h 2y IPHHHMA-
0Tea ¢ Kosdduurentom 0,6.

1.8. Tun ¢pyHRaMeHTOB ClieiyeT BEIGHpATh Ha OCHOBZHHH TeXHHKO-9KOHO-
MHYECKOI'0 CpPaBHeHHs BapHaHTOB. [IpHBeneHHbIC 3aTpaThi 110 CPABHHBACMEIM
BapHaHTaM NPOESKTHHIX pellleHuif Npud MCHONE30BAHWM MHBEHTAPHBIX QyHpa-
MCHTHBIX KOHCTPYKIMH PEKOMEHOYeTCs onpelensTh cormnacHo m. 4.6 “Pexo-

8
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Puc. 5. XenesoberoHHble GYyHIAMEHTHI NPOMBIIDIEHHBX KapKacHbIX 3maHuil
@, 8 ~ CTaKaHHOz0 TUng; O, 2, 0 ~ croabuarozo Tuna; 1 — Koaouna (croiixal ;
2 — @yndamenr craxannozo rung 3 — 3anoanenue 6eronom; 4 — craavroil
onopuslii AuUCT, 5 — dynoament ¢ anxeprvimu Goaramu; 6 — ankepnvie Gon-
To8; 7~ cOopnuiil pocreéepx; 8 — ceawy 9 ~ saxaadnar oerans; 10 — xpenexc-
uvte Goarvy; 11 — cranvhas naxaadxa; 12 — Oepeeaunviii COCTABHOIU 1EMENT
KxapKaca

MEHJaM# 0 TeXHHKO-9KOHOMMUYECKOH OlleHKe HWHBEHTAapHBIX 3mahmi” (JL:
Jlen3HUHIII, 1983. — 59 c.), B OCTASBHLIX CIIYYadX — COMIACHO YKa3aHHUAM
“HHCTpyKipa 10 onlpeiefieHni0 dKOHOMMYeCKoH 3¢eKTHBHOCTH KarmTanb-
HBIX BROXeHMH B crpontenscree” (CH 423-71) u > UncTpyxuuu mo onpegene-
HHIO 3KoHOMMYecKo# 3(pPeKTHBHOCTH MCIOIB30BaHHA B CTPOMTENBCTBE HO-
BOI TexHMKH, H30GpeTeHMit B panMOoHamM3aTopckux mpepnoxeini” (CH 509-
78).

1.9. lepepsamnnble KOHCTPYKUMH DYHIaMEHTOB M3TOTaBAAICTCA H3 ApeBe-
caHbl H-1 copra xBoliHbIX MOPOM; WIS Hali3eMHBIX KOHCTPYKIMH IPH CPOKe
SKCIDIyaraiyn He Gonee Tpex NeT MOTYT IPHMEHSTLCH H TUCTBEHHBIE HOPO/HL.
Mapxu GeToHa Ha3HaualoTca mo ykasanmsm CHull 2.03.01-84 BetonHle H
Xene3obeTonnnie KOHCTpYKAK™ € yueToMm Talmn. 1 panmsix Pexomenpaumti, a
MapKH CTAIIA U ¢ YAapHast BA3KOCTh — No yka3auuam CHaII 11-23-81 ’Crans-
HEle KOHCTpYKUHMK™,

Bee niepesamsbie dhyHIamMeNTHRE KOHCTPYKIMH AHTHCENTHPYIOTCH, a Xe-
71e306eToHHEIE M CTAIBHBIE 3aUMMLIAIOTCH AHTHKOPPOIHHMHRIM HOKDHITHEM B
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I'pynma
KOHCT-
py K

Tun ¢pyHIaMeHTOB U XapaKTepHCTH-
Ka peXXMMa 3KCIu1yaTauyi

Csau ¥ cToNGuaThie PyHOaAMeHTEl IPY
NOCTOAHHOM HACBILIEHUH KX BOJOH
(N cTeIeHn BIaXXHOCTH IeCYaHbIX
TPYHTOB CIIOS Ce30HHOT'0 MPOTaHBa-
HHA-TIPO MEP3aHU A Sr > 0,5 u noxa-
3aTene TeKy4eCTH ITIHHUCTHIX IPyH-
TOB 3TOTO cnos | L = 0,75)

IMoxkasatens BOAHOMN cpenbl, Bo3meitcT-{no Mopo3so-

ByoLllel Ha 6eTOH KOHCTPY Kuuii

O CTelleHH arpec-
CHBHOCTH

Hearpeccupuast
Cnaboarpeccus-
Hast
CpenHearpeccus-
Hast

CunbHoarpeccus-

cTOUKOCTH

10 CYMMapHOMY
COIEPKAHHIO XJ10-
pHUnoB, Cynndaros,
HHUTPATOB U Apy-

TaGnuua l

rTUX coneit (r/n)

OrSpol5u>150 F200

To e, NpH IM3IOANYECKOM HaChIIlIe-
HUM BOZOMK (Sr <0,5; IL < 0,75),
a Taxoke PyHIAMEHTS], 3allMIlIeHHbIe
0T Bo3aelicTBHA Bnaru Buitie BTBM

HearpeccuBHas
CnaGoarpeccuBHas
CpenHearpeccus-
Has

CunbHOArpeccuB-

"18” 35 F 300
»70” 150

BKITIOUHUTCITBHC

»35 70 F 500
Ho 5 F 100
OrSmo15u>150F 150
15> 35 F 200
70" 150 sxsniouu-
TEINLHO

**35 70 F 400

o BOAO- no npoy-
HPOHHLA- HOCTH Ha
€MOCTH cxKatie
w2

w4

w6 B25

w8

w2

\ 'z B20

wé
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m Bauimaky ctonGuateix Ppynnamen-  HearpeccuBHas Io 5 F75

TOB, PACTONIOKEHHbIE B BeuHomep3-  CitaboarpeccusHas Ot 5 mo 15 u > 150 F100 w2
TIOM IpyHTe Cpennearpeccus-
Has 15" 35 F150 w2 B15
**70"* 150 B xI04H-
TeJILHO
CuneHoarpeccus-
Has 35 70 F 300 wé

Npumevuanns: 1, PacueTHsle Mapxu GeToHa no Mopoaocroﬁxocm, YKa3aHHbIC B Talnmuue, COOTBETCTRYIOT pacueTHol
TeMIepaType HapyxHoro Bosgyxa T < -40° C;mpuT > -40°C pacyeTHbIe MapKH MO MOPO3O0CTOAKOCTH MPUHUMAIOTCH Ha OHY
CTynedb Huxke. 2. TpeGopanns o MOPO3OCTOHKOCTH, BONOHENPOHULAEMOCTH ¥ NPOYHOCTH HWXKHEH YacTH CBaW, Pacrofaraemoli Ha
nyGUHE OT LHOBEPXHOCTH IpyHra Gonee dth + 1 M, monyckaercst IPHHAMATE KaK s rpynmb! Il
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Puc. 6. lepeBo-MeTwUIMYeCKHEe H [epeBo-Kesie3o0eronnble GypoomyckHEle
cpau (N0 MaTepHaTaM HHCTHTYTa > OYHIAMEHTIIPOSKT )

a — ngzensuoe Kpenaenue; 0 —~ Goaroeoe kpenaenue; 1 — 6erornoe 3anoa-
nenue; 2 — CTAALHAA YACTb Ceau; 3 — OePesAHHas YacTs cequ; 4 — cTaabuoii
cezmenT; 5 ~ nazeav; 6 — Boar; 7 — wene306eTORMAA HACTD C6AU

cooreercTeud co CHuIT 2.03.11-85 “3ammra CTPORTENbHBLIX KOHCTPYKUMA OT
KOPPO3WH™”. ANTHCENTHPOBaHWE, 4 TAKXKE HAHCCEHHe 3aUMTHONO HOKPHITHS,
OPOM3BOAMTCS UUL Ha To# Yacw dyHIaMeHT2, KOTOpasd HAXODWTCH BhLIle
BEPXHErc ropy3CcHTA BeUHOi MEp3NoTHL

.10, Iina ¢ukcaposatua pazBUBOUHEIX ocell B 3aHHHM M BHIPABHHBAHAA
OTMETOK BepXa cBafl M CTOEK CTOI09aThiX GYHIAMEHTOB HA HOCHEHOHHE MOTYT

12



Puc. 7. UuBeHTapHble PYHEAMEHTH
(mo mareprnanam KpacHosipckoro
NpomcrpoitHMHnpoekTa)

a - Gecnodxocuetii yndamens,
8CTpOeHNbll 8 6AOK-KONTeilnep;
6 — PYROGMENT € NOOBUNHLIMU
nooxocamu; 8 — HyHOameHr ¢
Oepeeannoil cTolixoil

dyy (de)

ha

Puc. 8. Cxema manozamyGieHnoro Qynna-
MEHTA Ha IYYNHUCTRIX TPYHTAX
1 — Henyuurucrtviii epynr; 2 — NYy4URUCTb]

2PYHT

YCTaHaBNMBATLCA OTONOBKH, OrONI0BKY yCTPaMBaIOTCH, KaK NPaBWIIC, CHEMEEF
MH C ILeJBI KX IOBTOPHOTO HCHONB30BAHMA IPH NEPEIUCIIOKAUMM 3[aHHA
(puc.9 -12).

Ina ucxiroueHMs MOCTHKOB Xonoaa” B COOPHO-pa3GOPHBIX 3[aHHSX
KapKacHOTO THIIA, MPOEKTHPYEMBIX ¢ XOJIONAHEIM MOONIONEEM H MOJIOKUTENE-
HOH Temmeparypoil B MOMEINEHUAX, MEKAY CTOMKaMHM KapKaca ¥ OIOJIOBKaMH
YCTaHABNMBAIOTCA TEIUIOMAaKeThl U3 MAJIOTeIDIONPOBOAMEIX MaTepHaNioB (pHC.
9-10). B c6opHO-pa36opHbIX 3MaHUAX MaHETBHOTO THIIA P OTCYTCTBHM B Ha-
HEJISX CTCH HHXHMX 0OBA30UHbBIX 0anoK Ha OTONOBKH YCTaHABIMBAOTCS QyH-
dameHTHbIe Gankd. KoHTeitHepHbie # cGopHO-pa3zGopHEIe 3JaHHA C HIDKHUMY
o6rA30ouHbEIMU GaTKaMM OMUAPAIOTCH, KEK NPABKHIO, HENOCPEACTBEHHO Ha Oro-

13



TRHE 2

3l
T

L a4 Puc. 9. Onoptbie y31bl KApKaCHbIX 3aHHHK (4 — 2}

1 — xonowmna xapxaca; 2 - Tenaonaxer; 3 — 020a0-

. 8ox; 4 — cranbHblie uau Oepesannvie NOOKAGOKYU;, 5 —~
Meransuyeckan ceas (crotixa); 6 — yCTAHOBOYHbL
boar; 7 — egvinycku apmarypey; 8 — Geron Kknacca B-25;

0 9 — menesoberonnan ceaa f[croiixa); 10 — depesannan

4 cgaa (croiixa)

- el

noBKH. [Ipu npumeHeHMM 3aGMBHBIX CBalt, NOrpyXaemMbIXx B I'pyHThbl 6e3 KOH-
AyKTOPOB, [Jisi YMEHLUICHHSA Pa3MepoB OTONIOBKOB M yCunsi B CBasiX, BO3HH-
KAOIHX NMpU HX 3KCUEHTPHYHOH yCTaHOBKE, MEXAY OrojioBKamu u o6BA304-
HpIMU GantkaMil MOTYT GHITh YNOXKeHH pacupeaenuTesusie 6anxu.

111, Jina ymeHbilleHMa ycunuit B ¢yngaMeHTax 3OaHHH C XOJORHBIM
NOLMONEEM, BBI3bIBAEMbIX TEMIIEPATYPHO-BJIIAKHOCTHBIMY BO3ACHCTBHAMH
CBA3aHHBIX ¢ HUMH (YHIAMEHTHBIX GaNnoK, peKOMEHAYETCs IpefycMaTpHBaTh
BO3MOXHOCTh [IEEEMELICHHR KOHIOR 0anoK B TOPH3OHTANBHOM HAMPaBIICHUH,
33 MCKITIOYEHHEM (J1yYaeB, Koraa k Oankam kpensarcg cBA3H. C aroif Henkbio
OTBEPCTHI VA KpenexHblx Goiros B Oankax melalorcs OoBansHbIMH (1H6o
BooOite HCKIToYaloTCs GONITOBbIE CoeIMHEHMs) W omupanue 6anok Ha GyHa-
MEHTHI MPOU3BONUTCH uepe3 aHTHDUKUMOHKbIE NPOKNANKU ¢ ofecrieueHreM
BOCHPHIATHA (PyHIaMEHTAMM TOPH3OHMTANBHBIX HATPy30K (BETPOBHIX M T.IL).
Yanel omipanusa Galok ¥ POCTBePKOB Ha (yHIAMEHTH! MPH XOJNOMHLIX HO-
NONBAX PEKOMEHEYETCH yCTPauBaTs WAaPHHPHEIMU (cMm. puc. 9-12).

1.12, TIlpoextHpoBaHue ¢GYHIAMEHTOR PEKOMEHNYETCH BhITONHATD,
KaK TIPaBMIIO, B CJIEAYIOLIEM NOPAAKe:

14
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Puc. 10. Onopsslit y3en KapKacHOro 37aHust

1 - xononna xapraca; 2 — rennonaxer; 3,5 — monTaxuvie deranu; 4 ~ pocr-
8epx; 6 — 0201060K; 7 — noOKAaOKY; 8 — uHGeHTapran ceas (croiikal; 9 —
ycranoeoynwiii 6onr

OIEHUBATCA MEPIMOTHO-TPYHTOBBIE W KIMMATHYECKHE YCIIOBHA [no-
wanky (m. 2.1-2.4) u npopepsercs cobmoneHue TpeboBanuit Ho 3ammre
NNOIANKH, YKa3aHHbIX B . 3.5~3,7;

BBMHCIIAIOTCA PacueTHBbIE TIIyOMHBI CE30HHOIO NPOTAWBAHMS (WM TIpo-
MepaaHus) TpyHTOB Ha mwiomianke (m. 5.6, CHuIl 1{-18-76) ¥ mMHoronerxero
MpoTauBaHKA oA 37aHnem (nn. 7.1-7.4) ;

YCTaHaBNIMBACTCH NPHMHIMII MCIONB30BAHHA BEYHOMEP3ILIX TPYHTOB B
KayecTse ocHoBaHHA (n. 3.1) B ycnoBHAX MPHPORHOIO KX CIOXEHHS, a TaK-

15



Puc. )11. Ornophble y3bi 3maHHi M3 GOK-KORTEHHEPOB M KpyNHONRHEEHBIX
a—€

; — MORTAXHAR OeTand; 2 — AHTUPDUK YROHHAA NPOKAGOKT, 3 — Oepearinan

r;pomozca; 4 — geonogok; 5 —~ cean (croika); 6 — fiyndamenTnas 6anxa;
~ Oepesanuslii pocreepk; 8 ~ cxobvl

¥e IpH perynHpoBaHuy uX TeMIICPATYPHOIO peXHMa B Cliydae HeoGXomuMoc-
™ [yTeM HpHMEHEHHN NOACHIIKY HIIH TeIUTOM3OTISIMH ;

RBUIBASIOTCH BO3MOXHBIC BAapHaHTHl (yHIAMCHTOB, NPOH3BOOUTCA HX
conocTassienne 4 Brbop npoexTHoro pewenus (mn. 1.6 ~ 1.8) ;

BREUIONHACTCH ASTAISHOEC NPOSKIUPOBAHHE OCHOBAHUA u ¢yHIaMeHTOB

BHIGpaHHOTO THHA O PeKOMERAAUMAM pasll. 9-12.

16



Puc. 12. Onopssie yans! 3paHmit U3 6MoK-KoOHTEHHEPOB M KPyNHONAHENBHEIX
(@~ x)

1 — onopuan pama; 2 ~ monraxuas deraav; 3 — o20a080K; 4 ~ ceas (croii-
Ka); 5 — nodknadxw;, 6 — ceasv u3z Kpyeaoii cranu; 7 — ynoamentnan 6an-
Ka; 8 — cxobvl; 9 — docuarasn cen3w

2. ONEHKA HHKEHEPHO-TEOJIOTHHECKHX YCITOBHI IJIOWATKU

2.1. W3 matepuanoB H3BICKAHWI XOIOKHLI OBITH yCTaHOBIIEHHL HeoOXo-
OMMBIe NS NPOSKTHPOBAHMS ZaHHBIE O TPYHTAX: WX COCTaB, CBOWCTBA M pac-
YeTHbIE 3HAUCHWS XapaKTePUCTHK, YCTIOBMA pACIPOCTPaHEHMsA BeUHOk Meps-
JIOTHI Ha IUIOIAAKe, TTyOHHL] CE30HHOTO HPOTauBAHMA-TIPOMEP3aHHs ¥ CpelHe-
rofioBas remueparypa rpysros Tq (mpmt. 1).

IlpH oLeHKe cOCTaBa M CBOMCTB IPYHTOB, OTpaXaeMBIX HX XapaKTEPHC-
TAKAMH, MOIKHO GbITH OTIpelielieH0 ~ OTHOCATCS JIM I'PYHTHI K 0COOBIM pa3HoO-
BHIHOCTAM:

17



K 33COJICHHRIM — MO CTelleHH 3acoleHHocTH D sal (%), KoTopas NPEBHI-
maer 0,1 — s meckor; 0,15 — s cynecedt; 0,2 — s cyrmikoB u 0,25 —
IS TTIMH;

K CHJIBHOJNIBOMCTEIM — IO BeJIHUMHE NBAMCTOCTH 32 CUYCT BKITIOYCHU IThoa
ii’ KOTOPas WA CILHONBIMACTHIX TPYHTOB npeBbiuaer 0,4 ;

K 33TOp()OBAaHHBIM — [0 BEIIMUMHE OTHOCHTEILHOTO (BECOBOIO) COAEpKa-
HUA PaCTHTEJIBHBIX OCTaTKOB Iom, KOTOpas Wis MecuaHbIX IPYHTOB HpeBhillla-
et 0,03; mna muHucTRX — 0,05;

K OYYMHHCTBIM — 10 XaPAKTEPUCTHKAM, YKa3aHHLIM B 11. 2.2.

M3 marepuanoB H3bicKaHMit HEOOXOMMMO TaKXe YCIaHOBHTH COCTOSHHE
BEYHOMEP3NHIX FLYHTOB B NPHPOIHBIX YCIOBHAX, T.6. OTHOCHTCHA JIH OHM K
TBEPHOMEPINIBIM HITA [UIACTAYHOMEPIHIM, TAK KaK OT 3Tolo 3aBHCAT BhiGop
PacYeTHHIX MPEHENBHBIX COCTOAHUI ¥ MOPANOK pacyeTa ocHoBanus. Cocrosnne
TPYHTOB MOXeT GBITh HPOBEPEHO CONOCTABJICHHEM HMX pacyeTHOH TeMIepary-
PHI C TeMIteparypost Th’ KOTOpasi XapaKTepH3yeT MePeXof UX K3 TBepAOMEp3-
JIOTO COCTOSHHA B IUIACTHYHOMEPITIOe H COCTaBNACT iA He3aCOJIEHHBIX TPYH-
TOB: KPYITHOOOGOMOUHEIX — 0°C; TIeCKOB KPYNHEIX H CpefjHelt KpynHOCTH —
0,1°C; neckoB menxux u meueBateix — 0,3°C; cymecet — 0,6°C; cyrmn-
KOB — 1°C; ITHH — 1,5°C. 3a pacyeTHYIO TeMIlepaTypy I'DPyHT2 B JaHHOM CIIy-
yae OPAHNMAIOTCS : TIPH cTONOYaThIX DYHIAMEHTaX — MaKCHMAILHASA TeMIlepa-
TYypa Tm, NpH CBaHBIX — 3KBHBaICHTHASA Te; crnocoOnl ¥X ONpeNiclICHH S Npu-
BefieHbl B pa3f, 6.

2.2, HauMeHOBaHMe TPYHTA IO CTeleHM MOPO3HON NMyYHWHHCTOCTH NPHHH-
MaeTcsd B 3aBUCHMOCTH OT HOKAa3aTend TeKYU4eCTH IL — @A ObUIeBaThIX ITIH-

HHCTBIX TPYHTOB WK CTeNeHH BIIKHOCTHA SI — Iy necyaHsIx (Tabm. 2).

Tabnupa 2
Ne XapakTepHCTHK2 FPYHTOB HanmeHoBaHHe I'pyHT2
ILIL o CTerneHd MOPO3HOH
OyuMHHCTOCTH

1 IIsineBaTo-IMMHUCTRIC IPH IL >0,5; CunbHODYWMHMCTBIK

IeCKy HbUIeBaThle H MeJIKHe IIPH

S, > 0,95
2 Irineparo-rmunucTIe 0pH 0,25 < CpenHenyyHACTHIH

< IL <(0,5; meck# nboTeBaTHie ¥
menkue npu 0,8 < Sr <0,95; xpyn-
HOOGJIOMOUHBIe C 3alONHUTeNeM (bl
NeBATO-TNHHHCTHIM, IECKOM [IEUIEBa-
ThIM H MeJTIKEM) Gostee 30%

3 MbuieBaTo-mHHKCTHE MPH 0 < IL < CnaGornyguHucThii
<0,25; NecKH MLUIEBAThIE H MEJTKHE
mpu 0,6 < Sr <0,8; xpynuoobro-
MOUHBIE C 3aN0JHUTENEeM (1bI1eBaTO-
TTIKHUCTRIM, TECKOM MEJIKHM H NbI-
nesarkiM) ot 10 po 30%

18



IIpodonaxcenue raba, 2

Ne XapaKTepuCcTUKA I'PYHTOB HanmeHoBaHHe I'DYHTa

ILIL o crelieHM MOpo3HOH
NyYMHHCTOCTH

4 IIsineBaTo-rMUHACTEIC uim I < 0; ITpakTHdecKd HeNyUHHHC-

TIECKU IPpaBeNucThie, KPYNHEIe B Cpen-  Thilt
Helt KPYITHOCTH; IeCKH MeJIKHE K IIbi-
TeBaThle IpH Sr < 0,6, a TakXKe TeCKH
MelKue ¥ MbUIeB aThle, CoAepiKallye

Menee 15% 1o Becy 4acTHI pasMepoM

He xpynHee 0,05 MM (He3aBHCHMO OT
BeJIHYMHEL Sr) , KpynHoo GnoMouHbIe
FPYHTHI ¢ 3anONHUTesIeM (IThUIeBaTo-
TTIMHKCTBIM, MECKOM NBOIEBATRIM H
menxkuMm) ao 10%

2.3. MpocafoyHOCTh I'PYHTOB OLCHHUBAETCS HO BeliuuMHe Kod>dduiuenTa
OTTAHBAHMA A, ONpeHeNIieMOFo NpPH HHKEHEPHBIX H3LICKAHHAX, MK MO BelH-
WHHE OTHOCHTENBHOIO CKATHS €.y, ONPENeNAeMOr0 MO YKA3FHHAM II. 2.4.
TIpuGimKkeHHoe CyXnueHe 0 CKUMACMOCTA IPYHTOB NPH OTTaMBAHHM MOXET
OBITH COCTaBNEHO MO BEIMYMHE WX CYMMapHOM BIIDKHOCTH Wy WIH DIOTHOC-
TH B CyXOM COCTOSHKM (IUIOTHOCTH CKeJieTa Mep3Jioro TPyHTa) P4, £

TpyHTH OKa3BIBAIOTCH, KaK IPaBHIO, IPOCANOIHBLIMH (e, > 0,02),
KOTHa W, IPCBHILIAET, 3 Oy - MEHEe CTIeMyIONMX SHaYeHHH ;

Yiot pd,f(T/M3 )

Jnst rpaBHRHO-TATCUHHKOBLIX

TPYHTOB W3 U3BEPKEHHBIX NO-

111191 SN S vt ray e e e, 0,11-0,17 2,1-1,9
st rpaBMitHO-T AN EYHN KOBBIX

TPYHTOB M3 0CaflouHbIX opoa , . .. .. 0,11-0,17 19-1,7
T neckoB rpaBeIMCTHEX . . . . ., . . .0,17-0,21 1,8-1,7
T DecKOB MEDIEBATEIX . . . . . . . . . . 0,24-0,28 1,6-1,5
Hnacymecett . .............. > wp 19-15
VCYITHHKOB . « . v v o v v e v n e e an >wy 1,6-1,2

(3nech Wy — BIIaXHOCTh OTTafBUICTO [PYHTa H2 IpaHuLe TEKYUEeCTH.)
"Ouedka IPyHTOB 10 3THM [HaHHLEIM ocoGeHHO HOJIesHa TOrpa, Korpa

3HAYCHHA Wy, (wm Py f) , OTPeeNcHHBle IPH U3BICKAHUAX, 38METHO OTIIMYaA-
£

oTcA B GONBIIYIO MMM MCHLEIYIO CTOPOHY OT YKA2aHHEIX; B 3THX Clydasx
TPYHTH SBNSIOTCH JMOO NPOCAfOWHEIMA NPH OTTaHBaHMH ¥ HeoOGXomMmoCTh
COXPaHEHHS HX Mep37Ooro COCTOAHHA OKa3biBaeTCAd oueBuzHofi, mbo mano-
CXHMacMbhIMH W MoOXeT ObITE HOIYLICHO MX OTTaHBaHME IpH IKCIJIyaTalHH
3MMAHH A,

2.4, OTHOCHTENTBHOE CXaTHe IPYHTOB IIPH OTTAMBAHMM € ,; YCTAHABIIMBA-
eTcs MpH H3BICKaHHAX nubo oNnpeneNAeTca MPAGIHMKeHHO HCXOAR M3 dH3HYec-
KHX XapakTepUCTHK IPYHTOB mo dopmymnaMm CHulIT 11-18-76 wrn rpadpuxam
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Puc. 13. OtHOCHTENBHOE CXaTHe MpH Puc. 14. OTHOCHTENBHOE CXKATHE IPH OTTa-
OTTaUBaHHH MECYAHbIX TPYHTOB UBaHWH [TIHHHCTBIX TPYHTOB

necku: 1 — xpynnvie; 2 ~ cpedneil

KpynHocTy; 3 — Meaxue u noliesd-

Tvie

(puc. 13, 14). ITo rpagpuxam 3HaucHHE € p OFPEOeNAeTCs B 3aBHCAMOCTH OT
CYMMapHO! BIIaXHOCTH FpPyHTa Wit A WACTA MIACTHYHOCTH [IMHUCTBIX IPYH-
TOB Ip. Ecny rpyHTH! copepXaT KpynHOOG6/10MOuHbIe BKIIIOUEHHSI, TO NONYYCH-
Hble Mo rpaduKaM 3HaueHH® € ¢, YMHOXKAOTCA Ha KodpduiuenT, pasHbii 1 —
— X, The x — 00BeMHOE cofep>kaHie KPYTTHOOGIOMOYHBIX BKIIOUCHHI B JOMAX
M HMIILI.

Ecnu rpyHTBH BMEIHAOT JIeAsiHbIe NPOCIIONKH, KOTOPbIc He ObUIM yUTeHhI
TIPH OYIpefie/IeHHH BJIAKHOCTH, TO PACYETHOC 3HAUCHHE OTHOCUTENIBHOTO CXKATHS
GthﬂpHHHMaeTCﬂ B 3aBHMCHMOCTH OT 3HAQUCHHMS € I'Eh YCTAHOBJICHHOTO yXKa3aH-
HBIMH criocobamu, no dopmyne

= i ) TR ®

rae iig — NBOUCTOCTL 32 CYeT HeYYTEHHbIX BKIIIOUeHHMH JIbAR, paBHas pa3HOC-
TM MEXHAY CyMMapHOM NBOMCTOCTHIO CIOS TPYyHTa U JIBIMCTOCTHIO 0oOpasuia
TPYHTa, B3ATOIO M3 ITOTO CIOA.IA ofipefelieHUs BIKHOCTH Ki —  kos¢dH-
L{MEeHT CMBIKAHMA MaxKpoilop, 00pa3syOUMXCs IPH BHITAMBAHWH JIbIA, IPHHHMA-
eMbLIf B 3aBHCUMOCTH OT CpeHell TONMUMHLI NEANHLIX NPOCNOEK A: MNpH
A <1 cm pasuemm 0,7, ipu A > 3 cm paBHEBIM 0,9.

OTHOCHTENBHOE CXaTHe Topda mpU ero OTTaHBaHWM [IOJ CII0EM I'pyHTa (B
YaCTHOCTH, MOACBHIIKH) MOXKHO ONEHUTh NPUOIMMKEHHO U NPHHATH PaBHBIM
0,45 — nns TonaHo# 3anexwu; 0,4 — mis iecoTonsHois 3anexu # 0,3 — st Top-
domoxoBor0 NOKpPOBA.
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3. IPHHIIHIILI HCTTIOTh3OBAHUS I'PYHTOB B KAYECTBE OCHOBAHUH
U TPEBOBAHHUA K HHIKEHEPHOH NOATOTOBKE ITOMAIKH

3.1. JInst MOOGWITEHEIX 3aHMit MOXET MPUMEHATHCA Kak npuHumn [, Tak o
mpHHUMN 1] HCONEB30BaHMA BEUHOMEP3NLIX I'PYHTOB B KAauYeCTBE OCHOBaHMIA.
BHauane paccMaTpHBAcTCS BO3MOXKHOCTh IpHMeHeHHA npHaiuna I, 1.e. momy-
IIEeHHS MHOTOJIETHET0 IPOTaMBAaHHUA BEYHOMEP3NLIX IPYHTOB moj QyHpameH-
TaMH B NpOLECCe IKCIUIyaTallMM 3[aHHd, IYTEM CONOCTABJIeHUS OXHIAAEMbBIX
Aedopmaiuit OTTAHBAIONIEr0 OCHOBAHNS 33 CPOK IKCIUTyaTauyH 3nanus (1. 3.8)
¢ mpepemeHbiMH (. 4.6). Ecim oxwupaembie fedopMaiiin  ApeBOCXOISAT
OpenensHble, TO pacCMAaTPHUBAIOTCA BO3MOJXKHBIE Mephl IO HX OTPaHMYEHMIO.
Jis 3TOro MOrYT NPHMEHATHCH MONCHINKH KaK CO CIoeM 3(PeKTHBHOH Tel-
JIoON30NAUMH (HampuMep, NeHONONIMCTHPON4) , TaK M Ge3 Hero, M3MeHeHA CHC-
TeMa GIIOKAPOBKH GIIOK-KOHTEAHEPOB C TeM, UTO6HI YMEHBUMTE O6LIyIO 1IH-
PHHY 3[aHKA M COOTBETCTBEHHO COKPATHTH Pa3Mephl YaHlM OTTAHBAHMSA, yCH-
JICHO TEPMHYECKOE CONPOTUBIICHAE noMia 1-ro 9TaXka U ApyrHe Mephl.

Ead B yCIOBHSAX IPOeKTHPYyeMol IUIOMIAIKH 3TH Mephl He MOTYT ObITh
HpUMEHEHb! M0 NPOM3BOACTBEHHLIM BO3MOXHOCTIAM HIIH OHM OKa3biBalOTCHA
JOCTATOYHO CNIOXKHLIMYM M MX SKOHOMHYHOCTH HE SBIsicTcs oueBHaHoM, To pac-
cMaTpMBaeTCs peilicrne HyHIAMEHTOB NPH HCIONB30BAHUM TPYHTOB OCHOBA-
HUS N0 MpHHumMny I, T.e. HCOOMYINCHUS MHOTONETHErO fIPOTaWBAaHUA BEYHO-
MEp3NBIX 'PYHTOB moji GyHAaMeHTaMA B MpoHecce IKCMIyaTanyu 3faHds. B
CIOPHEIX CIIYYASX OKOHUATENBHO IPHHITHII HCHONB30BAHUA TPYHTOB YCTAHAB-
MBACTCS HCXOMA U3 CONOCTABNCHIN KOHKYPHPYIOIUMX BAPUAHTOB .

TIpy yCcTaHOBJICHHM HPUHUUNA HCHONB30BAaHMA BEYHOMEDPITHIX IPYHTOB
CHIeAyeT YUMTHIBATh, 9T0 HHOTHA [0 YCIOBHAM PETYIHPOBaHUA OTMETOK ONOP-
HBIX SIEMEHTOB, KCIU1YaTAMH 3AaHUA WIH BBOJA B HETO HH)XEHEPHBIX ceTe
o, HAM NPOEKTHPYETCH NOANONbe. BEICOTZ XOMOMHOTO MOANONEL OOLMHO
cocTaBisteT He MeHee 30 oM fans 3aamHuit nmpuHoM B < 6 M, He MeHee 50 cm
npu 6 M < B < 12 m, He Meree 1 M 1ipu 12 M < B <24 m, e MeHee 1,5 m npH
B > 24 M u oKa3kIBaeTCA JOCTaTOYHOH I COXPaHEeHH:A Mep3JI0I0 COCTOAHHS
TPYHTIOB B OCHOBAaHUAX.

3.2. [IpoexTHbIe pellieHHs MOTYT MpelyCMATPHBATL KaK COXPaHeHHe MpH-
POOHOTO TEMIIEPATYPHOIO PexXUMa TPYHTOB, TaK H eI0 M3MeHeHHe B TeuyeHHe
CPOKa 3KCIUTyaTall¥y 3[aHud Ha mioiuanake. I1pu npumiune I Moxer GBITH npe-
OYCMOTPEHO OrPaHHUYCHHE CE30HHOTO WM MHOIOJIETHEIO HpOTaHBaHUsA IPYH-
TOB C TAKHM pacueToM, yToObl B TeueHH e BCET0 3a[JaHHOTO cpoKa dyHIaMeHTHI
HEMOCPEeACTBEHHO HIIM Yepe3 HOICBHOIKY OMMPAIHCH HE MEP3NEii TPYHT, a IpH
npuHuune 11 — orpanuuenye rmyGHHBI MHOTONIETHETO IPOTaUBAHMA C TEM, YTO-
6bI pasBHBaWLMecT AchopMali OTTIUBAIOINETO OCHOBAHWSA He IIPEBBHIIIATIA
npenensHbix (puc. 15 - 17).

3.3. Ipr myGokoM NONOXKEHAM BepXHel rpaHMibi BeyHo# MepanoTHI
(BFBM), HecnuBaomieica co IioeM CE30HHOTO HpoMep3amms, NOPJOUBEL
GYyHRAMEHTOB WM OCTPHR CBait MOTYT ONMAPATHCA HAa CNOR TANOro TPYHTa,
HIDKHAA TPaHMIA KOTOPOro CrabMMM3upyercs HA 3alaHHOM ypoBHe (CM.
pasm. 11),

34. IIna coxpaHeHHS Mep3IOro COCTOSHHA OCHOBAaHHi B yCIOBHAX BBF
COKOTeMIICPATYPHBIX BEUHOMEP3/IBIX I'PYHTOB MOTYT HPUMEHATHCH CE30HHO-
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Puc. 15. CxeMrl (yHOaMeHTOB Ha eCTeCTBEHHOM OCHOBAHMH LpPH HMpHHIMIE I
a, 6 — cealinvie u cToAGuaTvIE BYROAMENTI, 3021YOAECHHYIE 6 BEUHOMED3MbLil
2PYHT; & — Hezazaybaenrbie Unu manosa2nybiennsle 0OTOEAHO CTOAWUE Pyn-
Oamentvy; 2 — 10 We, GanovKble, AEHTOUNblE PYHOAMENTDY; O~ TO W€, NAUTHbIE
dynoamenror; 1 — pacuernwiii BTBM

. T~
T T2 et ot
- - 8l -

Puc. 16. Cxems! ¢pyHIaMeHTOB Ha NOACHINKAX NpH NpHHEWMIe 1

a, 6 — Hesaenybnexndle uaw manosacaybnennvie Pynoamenrsy; 8,2, 0 — 10
e, Ha nodcwinke c Tenaousonayuei; 1 — pacuernwiii BTBM; 2 — nacvinnoii
2PYRT; 3 — Tenaou3onARuUR

OeficTBYIOle TOPH3ONTaNbHblc ¥ BEPTHKANbHBIE OXJIAXKIAOIMe YCTpOACTBa
B BHIE TPy, 3alONHEHHBIX BO3ZyXOM WIH XHUAKOCTEO. YCTpolicTBO OCHOBa-
HHi B 3THX CTyYasiX MOXKeT NPOM3BOJUTHCH B COOTBETCTBHH C PaspaGoTaHHbE-
m Kpacroapcxum IIpomcrpottHUMnpoekToM peKoMeHAAUHAMH N0 IPOEKTH-
POBaHHIO NOACHIIOK C Ce30HHOAEHCTBYOUMMH 0XJIKIAOIMMH YCTPolCcTBavm
noji HHBeHTapHbIe 3MaHuA.
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r) Puc. 17. CxeMul QyHNAMEHTOB NIPY NIPUHIM-
ne I1

,2 a, 6 ~ ceaiinvie u cronbuarvie Gynoamen-
L e TN Tol; 8 — Ganoynvie (nenrounvie) uau naur-
-~ T Hbie FYHOAMERTbY, 2 — OTOERbRO CTOAUjUE,
ot 6anounbie (nenTouNblE) UAU NAUTHBIE HYN-

OaMmenTtli Hg nooctinke 1 ~ pacuernviii
BI'BM; 2 —~ nacoinnoii 2pynr.

3.5. OgHoBpeMeHHO C BBEIGOPOM NPHHIMNAZ HCHOIE30BaHMS BETHOMEP3-
JIBIX TPYHTOB KaK OCHOBAaHMHA JOJDKHEI GBITH yCTaHOBJNEeHb! HeoGXOOMMEIE Me-
PONPHATAS N0 OXpaHe OKPY KAIOLIEH Cpefibl, 3allIMTe WIOMANKA OT NOKTOIIe~
HUSL ¥ TAKMX ONACHLIX I1f 37aHHi Mep3NOTHRIX MPOLEccoB, KAK TEPMOKaPCTO-
Bbie 06pazoBaHMA, conmUEOKUMS, ONON3HM, Hanemd, GYyTPHL MydeHus, 3ppo-
34 U 1p. [IpoexTHble pellleHHs OOPOT, HHXEHEPHbIX cerelf H BBOIOB HX B 37a-
HHS MPUHHMAIIOTCY B COOTBEICTBHMH C BBHIGHPaeMEIM NPHHIMIIOM HCHONE30Ba-
HHS FPYHTOB B Ka4ecTBE OCHOBaHHMA.

3.6. Ilpu npoexMpoBaHuy GyHHAMEHTOB HeoGxomumo yGemHTECA B TOM,
YIO0 TEMIIEPATYPHLIH PeXHM OCHOBaHWI MOOGHIBHBIX 3jaHMit HaXOIOUTCS BHE
BIMAHHUS MOJ3eMHLIX HE)KeHepHBIX ceTelt, B 0COGEHHOCTH TEINIOBHIX, BIIASHHE
KOTOPbIX MOXET CKA3BIBATLCS Ha PAcCTOSHMM N0 15 M, 2 B oyyae GuibTpanum
NOHOTPeBaeMEBIX HMH MOA3EMHBIX BOJ, — HA MHOI'HE JIeCATKH MeTpoB, llof3em-
HBIC BBOI(BI HE JOJDKHBIL CYXHTh JPEHAXKaAMH, NOABONAIMMHA HaaMe pITOTHRIE
BOALI K OCHOBAHUIO, 14 Yer'o NpH CPOKe 3KcimyaTaumd 3p0aHnit Gonee Tpex
JIeT TpefyCMaTPHBAOTCH NPOTHBOGMWIETpaUMOHHEIE NuadparMel u3 cliabo-
GUIETPYIOUM X TTIHHKCTBIX TPYHTOB.

Bo Bcex cnywasx moaseMHbie BBOALI CAHUTaPHO-TeXHWYECKHX ceTed Mo-
TYT yCTpauBAThCH TONIBKO B BEHTWIMPYEMBIX HapyXKHbIM BO3OYXOM KaHaJIaX,
3aANPOCKTHPOBAHHLIX HA OCHOBAHMM PacueTa, B KOTOPOM HOMXKHO OLITh Takke
BHIABNCHO WX BIUAHKE HA PACUETHYIO TeMIEpATYPy IpyHTa ¥ dyHnamenra,

3.7. Ona HCKNOYEHHS BIHAHUA IOBEPXHOCTHAIX BOM HA NPOCKTHRI TEM-
NepaTypHbI peXMM OCHOBAHUS NOBePXHOCTH MPYHTa, IPHIICKAUIAA K 3MI2HKI0
(a mpu ycTpoitcTBe mopnonuit ¥ MOA HHM) , MOJDKHA GBITH CIUIZHUPOBAH2 ¥ HIPH
GUIETPYIOLMX TPYHTAX CE30HHO MNMPOTAaMBAIOLIETO CIOA 3ALMIIEHE TOKpPBI-
THEM. YKIIOHBI CINTAHUPOBAHHOR NMOBEPXHOCTH ¢ acHATLTOBLIM HTH GeTOHHBIM
NOKPEITHEM PeKOMEHOYIOTCH He MeHee 5%,,C TPYHTOBBIMM — He MeHee 10%,1
Ges moxperms — He Menee 30%,. IS 0TMOCTOK ¢ acanbroBLIM MK GeToH-
HhIM NOKPHITHEM YIIIOHEI 0GHIMHO MPUHUMAIOTCH paBHLIMU 30—50 %,.
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BeprukansHad IUIAHEPOBKA YYaCTKAa 33CTPOMKM IOJDKHA MCKIIIOYATh OG-
pa3oBaHHe 3aMKHYTHIX KOHTYPOB, H3 KOTOPHIX HEBO3MOXXEH WIH 3aTPYLHEH
NOBEPXHOCTHBIN CTOK Boabl, C pyro#f CTOPOHDI, HOMXKHBI OBLITh MCKITIOYEHBI
COCpeJOTOYCHHBIC MOTOKHU cOpachiBaeMoil TOBEPXHOCTHOH Bofsl, NMPHBOAMIIME
K 00pa3oBaHHIo TEPMOKApPCTA MM Harlekel.

3.8. OxunmacMas ocaika OTTadBaOILETO OCHOBAHUS NpH BBIOOpE NpAHIIN-

13 HCTIONIE30BaHUA MPYHTOB BHIUMCIIACTCA 10 (opMyITe
n

§= El €th, il @)
1=

Te n — KOJHYeCTBO CJI0eB, HA KOTOPOE B PACUETHOH CXeme pa3fiendercs 0CHO-
BaHHe B Ipefenax oxupgaemol riyGumbl NPOTauBaHUA, offpefeisiemoit o pe-
KOMeHIauuAM pasi. 7; eth, j — OTHOCHTENBHOE CXKaTHE TPYHTOB i -ro cnos
NpH OTTAWBAHWK, OMpeficfiReMOe N0 yKa3aHusam 1, 2.4; hi ~ TONUMH2 i-Tro
C10A FPYHTOB.

4. OBIME YKA3AHUA MO PACYETY OCHOBAHUHA
N OYHAAMEHTOB

4.1. OCHOBaHHS PacCUMTHIBAIOTCH, KAK IIPaBWIIO, o ABYM IpymnaM mpe-
ZEeNLHEIX cocTosHMH (no Hecymle#t cnocoOHocth ¥ mo gedopMalHsAM) B COOT-
BETCTBHH ¢ peKoMEHAaIMAMY pasn, 4,9 — 12,

4.2, Harpy3KHd ¥ BO3JieliCTBHA Ha OCHOBaHHs, IlepefiaBaemMble GpyHnameH-
TaMH MOGHIBHBIX 3[aHMi, OMyCKaeTCsA yCTaHaBIuMBaTh G6e3 yueTa COBMeCT-
Holt paGoThl ocHoBamua ¥ 3aHMA (DyHAAMEHTa) B COOTBETCTBHM ¢ TpeboBa-
amsimy CHulII 2.01.07-85 "Harpyaxu u 8o3ACHCTBUL” .

3HayeHHsA HarpPy30K H BO3MelicTBuMH, HCHONb3yEeMbie B pacyeTax, IPUBO-
JIATCA B IPOEKTe,

4.3, Pacuer ocHoBauu#t 110 NeOPMALMAM AOJKEH NPOU3BOBUTLCA HA OC-
HOBHOE COYeTaHWe HArpy30K; IO HecylieH CllocoOHOCTH — HAa OCHOBHOE COYeTa-
HE€, a MPH HaJMYEY 0COOBIX Harpy30K M BO3NEHCTBUY — Ha OCHOBHOE H 0c0Boe
coyeTaHHA, [IpH 5TOM Harpy3KH Ha MepeKPbITHA M CHETOBBIE Harpy3xH, KOTO-
pele cornacHo CHall 2.01.07-85 MoTYT OTHOCHTBCS KaK K JUIHTEIBHBIM, TAK H
K KpaTKOBPEMEHHEIM, IIDH pacueTe OCHOBAHUN N0 HeCyle# cTioCoOHOCTH CuM-
TaI0TC KPaTKOBpEMEHHEIMH, 4 MpH pacdeTe o AedopMaiMaM — IANTEIhHEL-
MH, Harpysku or HOEBMXHOIO NOABEMHO-TpaHCHOPTHOro obopymoBamus B
000HX CyyasX CUMTARTCH KPaTKOBPEMEHHBIMH.

4.4. B pacuerax ocHoBaum¥ HeoOXOMHNMO YUMTHIBATD HATPY3IKM OT CKIIaIM-
pyemoro martepHasia H oSopyloBamus, pasMeltiaeMbIX BOIH3H QyHNaMeHTOB,
Yeunus B KORCTPYKIMAX 3MaHMH C XOJIOOHBIM IOIIOIEEM, BbI3BIBaeMble KiTH~
MaTHYeCKHMH TeMIEPaTYPHLIMH H YCaIoUHbIMY BO3CHCIBHAMM, HE YUMThIB2-
WTCH, CH yXbi OIMpannsa Haf3eMHBIX KOHCTpyKumil Ha dyHmamenTHbie [o-
HyCKaoT IepeMerleHre HMepBbIX B TOPU3OHTATEHOM HanpabineHvm (m. 1.11),
TOpH30HTaNBEHAsA COCTaBNIAIOMIAA BETPOBOH HATPY3KH B 3MaHWAX, HMEIOLMX
KECTKOE LOKOJEHOE NepeKphITHe, HpHHHMaeTCd paBHOMEPHO paclipeleleH-
vo#t mo PyHmaMenTaM oTceka 3mamMs (MEXOy ASPOPMAMOHHBIMY 1IBaMK),
KpoMe ClIy4acB mpHMeHeHHsl (YHIAMEHTOB pasiMUHON >XeCTKOCTH, HaKIOH-
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HBIX CBalf ¥ NPOEKTHPOBAHUS BBRICOKHMX MOAITOJMI, HMEIOIMX Pa3HyIo BRICOTY
Hag3emHoM uactu. Ipn onpenesrenny yowmi B GpyHmamMenTax npa HeoGxoma-
MOCTH NOTOJTHHUTENBHO YYMTBIBAOTCH KOHCTPYKTMBHLIN, IPOM3BOZCTBEHHbIN
H QIyYafiHbi KCOCHTPHCATETSHI MPHIIOKCHUS BEPTHKANBHON HAaIpPy3KH.

4.5. XapakTepuCTUKH TPYHTOB, HCIOTb3yeMble B pacueTaX OCHOBAHWH,
ONIIPENesIoTCcd, KaK NpaBWilo, o Tabiumam HOPM M HacToAUmMX Pexomenpa-
oMl C yYeTOM HAaHHBIX HWHXXCHEPHO-TCOJIOTHYSCKMX HM3BbICKaHMH, ITPOU3BOLH-
MEIX B COKpallleHHOM o6neMe B cooTBeTCTBHH C npwi. 1. Jlomyckaercs Taroke
NONB30BaThCA comacoBandeiMm ¢ Tocerpoem CCCP wm Tocerpoem PCOCP
PETHOHATBHRIMH TabnHMIaMK XapaKTePHUCTUK I'PYHTOB.

4.6. Tpepenpibic nedopMalil OCHOBAHHA, KaK HPABUNO, YCTAHABJIMBA-
10TCsi B THIIOBBIX NpoekTax spanuii. Ecny B IppMeHAEMOM NPOEKTe OHM OTCYT-
CTBYIOT, TO if 30aHWid ¥ coopy>keHHi, orpaHuYeHHs Oedopmanyit KoTOPBIX
BBLI3BaHBI 0COGEHHOCTAME TEXHOJIOTHUECKOTO IIpolecca (HanpuMep, HedTe- U
Ta30HPOMBICIIOBLIX 3faHuit) clefyer PYKOBONCTBOBATHCA BEHOMCTBEHHbLIMK
HOPMaMH, T OCTANIBHBIX 30aHAH CO CPOKOM 3Kcmnyarauuy Goree NATH JIET —
Tabn. 3. [Ipu MeHsllleM cpoKe TaGnMUHbIE 3HAUCHUS YBENWUUBaKOTCH Ha 10%;
IIPY 3TOM HeoOXomyMMO YUHTHIBATS Cliefyonme ocobeHHocTu:

opedenbHble 3HAYCHUS OTHOCHTENBHBIX Jedopmaiyit 30aHUA HE yCTaHaB-
JMBAIOTCS, €CIIH €r0 KOHCTPYKUHH PacCCWTAHEI Ha yCHIINSA, BO3SHM Kalolie NNpH
OXUIAACMBIX 3HadeHusX gedopmanuit ocHoBaNMS Ha RaNHOK Momagke;

npeleNnbHble 3HaUSHUST KPeHa 3fanwii, YKa3aHHbIX B 0. 2 Tabn. 3, He ycr1a-
HAaBIIMBAIOTCH, €CNIM {IMPHHA OCaJOUYHBIX HIBOB KOMIICHCHMDYET OXXHJacMbIe
KPEHEI CMEXHBIX OTCEKOB;

CpemHHe M MaKCHMAIBHBIE 3HaUeHMS MHpeNeNbHBIX 0CafoK (MoTbeMOB)
MOTYT He QI'PaHHUMBaTHCA, ¢CIIH COOIMIONAIOTCA CIleyOLIME YCIIOBHA

He HapyURIOTCH TeXHONoTrHYecKue TpeSoBaiua K 3xcmIyaTarmu oGopyno-
BaHUA [PH OXHTACMEIX TedopMaAUKAX;

BepTUKAaNbHasA IIaHHPOBKA TCPPHTOPHH, TaGapATEI M OTMETKH BBE3TOB H
BXOHBOB B 3MaHMA 3aNPOSKTAPOBAHE! C yUeTOM OXHpaeMEIX nedopmanuit ocHo-
BaHHA;

BBOIBI HIDKEHEPHBIX ceTelf B 3flaHME 3alIPOCKTHPOBAHLI TakMM 00pa3om,
yTOOBI IPH OXMAaeMEIX SedOpPMaAMAX OCHOBAHKSA HX YVKIOHR! HAXOOUMCEH 6B
B JOHNYCTHMBIX DpeAeTaX H He MPOMCXOHMIIo Ob MX pa3pyllleHHA B MeCTaX Co-
NPSDKEHHS € OTPXIAIOUMMHE Y HeCyIIMMH KOBCTPYKHHAMH 3IaHUA.

4,7. 3a30p MeXpy cMeXHbIMu Onok-KouTelinepamu (OTCEKAMM IAHMS)
@ [OMKECH HA3HAYaTHCA M3 YCIOBHA OTCYTCTBHSA KX CONMPUKOCHOBEHHUS IPH IIc-
peMelIeHuAX GYHIaMEHTOB

a> 1(iy —i)lhy, ©)

rae il = (S]_ - 82)/1'1 2’i2 = (83 - 54) /13 4~ KpeHbl CMeXHbIX
Gnox-kOHTeltHepoB (0TCEKOB) ; Sl’ 82, 83,84 ~ ocanxu (nomsemsl) dysna-
MEHTOB MJH KPaeBBIX TOYEK OTCeKOoB 1, 2, 3, 44 11 2111.3 4 — PaccCTosHHs

COOTBETCTBEHHO MexXay dyHmaMeHTaMyn (KpaeBEIMH ToyKamu) 1, 2 m 3, 4;
h . — BBICOTa 6roK-KOHTelHepa WK OTceKa (OpH CONpPSKEHHH OTCEKOB pas-

HON BHICOTHI 3HaYecHMe h  IPMHMMAeTCH KaK HaMMEHBINEE) , puc, 18.
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3Hauende 3230pa MeXEY Onox-kKoHrelinepamy (o0TCeKamM) HE OI'paBHYH-
BaeTcs, eCyIM dyHIamMeHTHI OIMPAIOTCH Ha MalofedopMUpyeMble I'DYHTHL, Hall-
p¥Mep, CKaNbHEIE, MallOCKHMAeMbIC ITPH OTTAaHB aHHH (eth < 0,02), nopcrm-
Ky U3 HeINyUMHHMCTHIX MATEPHa/IOB, 3aPOECKTHPOBAHHYIO M3 YCIOBHA OICYT-
CTBHSI CE30HHOTIO IMPOTAHBaHHA IPHPOAHBIX NyYHHHCTHIX TPYHTOB M T.IL

TaGnuma 3
Ne Trus! 3panmii Ipepensisie nedpopMany OCHOBaHASA
. | e————a R
OTHQEH~ | KpeH iu cpenHAs ocaf-
TermbHAaN Ka Sy,cM
PA3HOCTH
QCaTOK
(AS/L) .
U N, - L
1  C6opHo-pa3bopunie 3gauug ¢ 0,0045 - as*
HONHBIM KAPKACOM
2  To xe, GeckapkacHble ¢ Hecy- 0,0018 0,0055 11
UMMM CTEHAMH 13 Dauernel
3 KonrelinepHble 3nakms u 0,01 B saBHcumoc- 25
cGopro-pasGoprble U3 Gnok- TH OT 3a30pa
KOHTefiHEpOB, YCTaHOBNCH- Mexay Gnox-
HEIX C BOCTATOUMEIM 3430~ KOHTeliHepa-
poM, npu obecneueHnol ME (1.4.7)
BO3MOKHOCTA BLIPABHM-
BaHM OIOPHEIX KOHCT-
Pyxumit
4  To xe, cGopHo-pazGopHbic 0,007 To xe 16
TIPH HEBO3MOKHOCTH BHI-
PaBHMBAHMA OLHOPHAIX KOH-
CTPyKuwH
5  Co6opuo-pa3bGopubie 3patug u3 0,0025 » 16
6rnoK-KOHTeHHEPOR, YCTAHOB-
JIGHHBIX C 3230pOM MeHee 1 cM
* B cko0OKax [jaHa MaKcEManbHad 0CanKa OCHOBAHHA S max,u’ cM.

IMpumedann s 1. [IpenensHble 3HaYECHHA OTHOCHTEIIBHOTO TPOrKGa
(peirvi6a) 3panwii, yKa3laHHEIX B . 2 TAaGIMMuBI, NPUHMMATCA PaBHRIME
0,5 (AS/L) ;. 2. Ecie oCHOBaHHe CIOXEHO TOPH3OHTANMBHEIMU (C YKIOHOM
He Goiee 100%¢ ) , BRIAEPaHHBIMHA 11O TONIIMHE CIIOAMH I'PYHTOB, NIPeHeibHbIC
3HaucHHA MaKCHMaNIBHBIX H CpeJHEX OCafoK yBemauupaoTca Ha 20%. 3. Hng
3panit ¢ pyHRaMeRTaMH B BHIE CONOIIHBLIX IUMT NpefeibHble 3HaYeHAA Cpea-
HEX OCaf0K yBelymBaioTcs B 1,5 pasa. 4. [hia spatmit, yKa3zaHHBIX B 1, 3 Ta6-
JHURl, TPH ROCTHXKEHHM AehOPMAMAMHA OCHOBAHHA NPEUENEHBIX 3HaVCHHI
HOPOU3IBOIMTCSH PEryNUPOBaHHE HONOXKEHUSA ONIOPHMIX KOHCTPY KIHH.
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Puc. 18. Cxema K ompefesieHHI0 HEOOXOMMMOTO 3230pa MeKAy GloK-KOHTeiHe-

pamMu
1,2, 3, 4 ~ Homepa fiyndamenroa

5. CE30OHHOE NNPOTAHBAHUE 'PYHTOB

5.1. HopmamaBHYIO IIyGHHY Ce30HHOTO HPOTAMBAHHS I'PYHTOB dth pe-
KOMEHIyeTCs olpeAeNaTh N0 KapTam (1. 5.2), a B paltoHax, He yxaaam{m
HA KapTax, a TakKXe¢ BBICOKOTODHBYX, PacueTOM II0 peKoMeHHalMsm I. 5.3.
Briusgaue TEIUIOH3ONSAMOHHOIO CJIOA H OTKOCOB MOACRHIOK Ha TI1yOHHY Ce30H-
HOTO HPOTAUBAHUA PacCMAaTPHBACTCS B pasf,. 8.

PacueTHoe 3Haverne D1y GMHLEI CE30HHOTO NMPOTAHBAHAA dth onpenesRercs
cornacso 1. 5.6.

§.2. HopmamieHad MIyOHHA Ce30HHOTO NPOTAUBAHUS NO KAapTaM ompene-
JIACTCA C YUYETOM HONpPaBKKM HA BIAMHOCTh FPYHTOB, KOTOPag MOKET YCTaHo-
BHUTBCH Ha IUIOIIAAKE HOCTIE €€ 3aCTPOHKH

= K_d )]

dth,n w th,n, ¢

e d,y . o — MIyGuHa Ce30HHOTO NpOTaMBAHUS IPYHTOB, ONpefendeMas No
KapTaM (pnc 19 - 22); K, ~ xosuument, 3aBHCALUME OT CyMMapHOH
BIIAXHOCTH TPYHTA W, ., orlpez:lenxembm no rpadrkam MpH 5THX Xe KapTax.

PacueTHOe 3HAYEHHE W (¢ IPH ONpeleiieHun K, MpHHUMAeTCS WA HACKIN-
HBIX IPYHTOB: KpymHOOOmOMdbuHBIX ~ 0,04; mecxoB, xpome NbUieBaThiX —
0,07; mburerarsiX nmeckoB — 0,1; NBUIEBATO-ITIMHUCTBIX — PABHOM BIIXKHOCTH
Ha TPaHHIle PaCKATEIBAHAA Wp, YBEJBIIEHHON Ha MOJIOBAHY YHINa TIaCTHYHOCTH
Ip, saTopdoBaHHBIX NbUIEBATO-ITIMHUCTBIX IPYHTOB — 1,1 Wp- B rpyHTax mpu-
POIHOTO CIHOXEHHR yKa3aHHbIe pdcueTHbIe 3HAYCHHS YBEITHUMBAIOTCA Ha 25%.

5.3. Pacuer HOpMaTHBHO#R ITyGHHB! CE30HHOTO IIPOTAHBAHUSA IPOU3B O/MT-
¢ o dhopmyiie

e

2
d = ) 2 2L ? 3)
th, n Loy Lot vl
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Puc. 19. U3onuHum IyOHH Ce30HHOTO IIPOTAMBAHUA IMUHHUCTLIX I'PYHTOB
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Puc. 20. Usonuumy riyOuH Ce30HHOTO NPOTAUBAHUS MTECYAHBIX TPYHTOR
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Puc. 21. M3ominny rny6HH Ce30HHOr0 NPOTaUBaHUA NeCYaHBIX TPYHTOB, MOACTHIIZAEMbIX TIIMHUCTHIMN
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Puc. 22. Uzonuuny rmy6HH ce30HHOTO IPOTaHBAaHUS 3aTophoBaHHbIX IPyHTOB



e

1 N/ 6
Q= (0,25 —t_l_ltl) (TO—Tb’f YKy, AeCrtys ©)
” _ _ )
LVl = LO(wtot - Ww) pd,f+ (tlltl - 0’1) [Cth(Tl Tb,f')
-Cf(TO_Tb,f)] ’

4

. _— + 0,1t ) (8)
Tl = 1’4T0ut,p + 2,4 M tl = 1,15 tp 1

B dopmynax (5) — (8) oGo3naueno:

Ay Ap ~ KOIDOHUUMCHTEI TEINIOMPOBOJHOCTH COOTBETCTBEHHO TA/IONO U Mep3-
noro tpynta (Byf®C), npusmmaemsie no CHull 11-18-76; Cyp, Cp ~ qmem-
Hasl TEIDIOEMKOCTh COOTBETICTBEHHO TAloro ¥ Mep3JIoro rpyma[lbx/ (M 'OC)],
UpHHAMaeMas TaK xe; Ty, ¢ —TeMIeparypa Hauayia 3aMep3aHus IPYHTA O,
olpefensieMas IO yKa3aHusiM 1. 5.4; T,y — CPeIHETONOBAs TeMIIEPaTy pa Bey-
HOMEDPINOTO L;pym'a (°C), ycranapmmBaeMast TpH MEXKEHEPHBIX M3BICKAHMAX
(upmn. 1); tf = BpeMs, pasHoe 13-10% c; k) — KoIhOUUMEHT myis mecya-
HbIX PYHTOB, APMHYMAEMbli PABHEIM elMHHIle, IIs IMHUHACTLIX, oupenestse-
MEL To Ta0J1. 4 IpH TemIiepaType

- Y

T= (TO - Tb,f) (—7—- - 0,22 ); )
Y

L, — yhensHas Telwiora ¢azoBoro npespallieHHs Bofa-Jiefd, MPHHEMAacMad

pasHoit 3,35-10° Ix/r; Wiot — CYMMapHas BIAXHOCTH PPYHTA B ONSX ey~

HHUBL; W — KONMUECTBO He3aMep3Iliel BO/IbI B OMAX EFMHUIBL, ONpPeNIeis-

eMoe M0 yKazaHHAM IL 5.5 [Uis Temneparypsi, paBuo# 0,5T; pyq f— WWIOT-

HOCTH Mep3Ioro TPyHT4 B CYXOM COCTOSHMH (IDIOTHOCTh Mep3J/ioro I'PYHTa,

YUMTHIBAIOHIAS TOJIBKO Maccy CKejera) , T/m® ; t’l' — Bpems, paBHOe 27-10° ¢;

Tout D tp — COOTBETCTBEHHO CPENHsAA TeMIepaTypa BO3ZyXa 3a NEPHON WO
Tabnuua 4
TC0) A[ Koopgument k mpk G, Toxe/ (m2-°C)
J 1,3 - 108 | e [ 2,1 - 108
-1 6.8 59 5,3
- 2 5:2 4,5 4
-4 3,7 3,2 2,8
-6 3 2,6 2,3
- 8 2,5 2,2 1,9
-10 1.8 1.6 14
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noxwutensiex Temmeparyp (°C) ¥ OpoNON*MTETEHOCTS ITOTO TEPHOMA, IpH-
mumaemble mo CHuIl 2.01.01-82 “CrpouTentHasi KIMMATONOTHA U Teodu3u-
Ka", npuyeM I KIHMaTHUYCCKUX noppaioHoB 1B u Ir 3uauenms To
ut p NpHHUMAIOTCA ¢ Koadduimenrom 0,9.

B dopmymnax (5) u (7) suavenme Lvl BEIMMCNACTCA NPH XapaKTepHCTH-
KaxX TPYHTa Cliof CEe30HHOTO IPOTaUBaHusA, 2 3HaueHme Q — [IpY XapaKTepucTH-
KaxX BEYHOMEpP3NIOTo IpyHTa, HOOCTHIAIOWIETO 3TOT Ciloft. 3HavueHus T1 H ’t1
MOI'YT TaKXe ONpeNe/IATECA 10 KapTam (puc. 23, 24).

ut,p

5.4. Temneparypa Hauana 3aMep3aHusd Tb § IPHHMMaeTCH I KpynHOOO6-
JIOMOUHBIX ¥ IIeCYaHBIX FPYHTOB paBHOH HyJIO, JIA cyIecel paBHoOH -0,1°¢C,
IS CYIMHMHKOB ¥ ITTHH paBHOM -0,2°C, KPOMe 33COJIEHHEIX B 3aTop¢oBaH-
HBIX I'PYHTOB, 14 KOTOPHIX OH2 ycTanapieaercy no CHull 11-18-76.

5.5. BnaxHocTh, MepIIOr0 TPpyHTa 3a CUeT cofepikailieicd B HeM He3a-
Mep3nteft Bogb! W, U1 BCEX BUJIOB TPYHTOB {kpoMe 3aCONEHHEIX) , BIOTIOMAst
3arop¢oBaHHEIe (IpH cTeneHH 3arop¢OBaHHOCTH ]om < 0,1), onpenensiercsa
no dopmyine

W, = kw Wp (10)
Tne kw — Ko3(¢muueHT, MPUHAMaeMEIH Mo Tabm. 5; wp — BJIAKHOCTS M'PYHTA
Ha TPaHWUE PACKATHBAHUA B AONIAX COMHANLL
3HauyeHHe W_ JUIA 33COJICHHBIX TPYHTOB onpenensacrcs no CHull 11-18-76.

w
TaGnuua s
TpyHTHI Koaddpuiuent kW IIpU TeMilepaType IpyHTa, °c

0,3 L-o,sl_l L_z (_3 [_4 1_6 {—8 10
IMeckH u cy- 0 1] 0 0 0 0 0 0 0
necu (I <
<0,02)
Cynecu 06 0S5 04 035 033 03 028 026 0,25
0,02< Ip <
<0,07)
CyrmuHKu 0,7 065 06 05 048 045 043 041 0,4
(0,07 < Ip <
<0,13)
CyrmHKy * 0,75 0,65 0,55 053 05 048 046 045
0,13< Ip <
<0,17)
T'iHBI * 095 09 065 063 06 058 056 0,55
a.>0,17)
e

9%

NpumeuaRH e JHakom
3aMep3miad.

ofo3Ha4eHa BoMa, B HOpaX IPYHTZ He-
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5.6. Pacuernas ry6HHA CE30HHOTO NPOTAUBAHUS IPYHTOB dth onpenens-
ercq uepe3 HOpMAaTUBHYIO dth n 1@ ¢opmyne

din = kp9h, n an

r
Tme kh — K03} HIMEHT TEINIOBOro BIMSAHMSA, NPHHUMaeMbill paBHBEIM y Ha-
PYXHBIX CTEA HOHN, OTMOCTKAMH C acharbTOBBIM M APYTHM YEpHBIM HMOKPhI-
THEeM — 1;2; To Xe, Ge3 Takux noxkpuTdit — 0,9; y BHyTpennux onop — 0,8.

6. PACYETHBIE TEMIIEPATYPbI TPYHTOB

6.1. TIlpu MCIONK30BaHUM BEUHOMEP3NLIX TPYHTOB Mo mpurmny I npume-
HAIOTCH CIeAyIolye HX pacyeTHLIE TEMIIepaTyphL:

npu pacyere cTonbuatsix dyHnamerntoB T m — MAaKCHManbhasd Ha Ty Ouse
z or BI'BM;

NPH pacyeTe CBaif — Te — SKBHBWICHTHAS B NIpefeiax ITyOusnsl z; Tz -
pacyeTHas Ha MMyOuHe Z.

6.2, PacuetHbie TemMieparyphl T 5, PVISE 30aHMH C XOJIOMHEIM TOMTIONE-
€M, KOITIa He IIPOU3BOTUTCS npennoc:rpoe‘moe OXIaXeHHE OCHOBAaHU S WM He
NpedyCMaTpUBaeTCA MOBBIIICHHE MPUPOMAHBIX TEMIeEpaTyp BEYHOMEP3INIBIX
TPYHTOB, BEMHCNIOTCA o dopmyne (12) ; B OCTaNBHBIX CIIyYasiX — IO yKa3a-
HustM CHulI 11-18-76.

Toeoz = To~To,£) 2m, e,z ¥ To, £ a2

roe T0 ~ CpelHerofoBasd TeMileparypa IpyHra ( °c ), npuHMMaemas paBHol
TemIepatype Ha ryOuxe 10 M u onpenensieMas 1o JaHHKIM A3LICKAHUH C yde-
TOM MPOrHO3a €¢ H3MECHCHHA IIPH 3aCTPOHKe TEPPHTOPHM ; Tb £ — To Xe, 4To U

B (5); — GespasmepHble K03 PHIMEHTSI, OnpezeNnAeMble o rpadH-
KaM ( puc“i'sg IS COOTBETCTBYOMIETO BHJIa IPYHTa B 3aBHCHMOCTH OT Z.

Ipapuxu s onpeneneHns Ko3pOHIMEHTOB a m, e, z MOCTPOCHBI %

TPYHTOB CO CTEIICHRIO 3allONHEHWA IOP JBAOM H Helamepsmie#t Bopo#t S >
= 0,8. IIpn OpyTrdxX 3HAYCHUAX S KodbbmmeHTsl npuﬂumamca 1o

m,e, z
Ta6Ji. 6 B 33aBUCHMOCTH OT BeJTHUMHBI Z Cf/ Ap (co S ) npu remiodH3IHIECKUX
XapaKTepUCTHKAX Cfu Ap OCpe[JHEHHRIX B IpefeNax Z.

Tabnuuga 6

z\/Cf/Af 0 1500 {3000 |4500 ]:6000 17500 9000]10500

a, 0 038 061 0,76 085 091 094 096
a, 0 0,19 0,35 048 058 0,65 0,71 0,75
a 0 04 0,69 087 097 1,02 103 1,03
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Puc. 25. T'padux g onpenencHus kosdpdummenror a .
R it ]
~ necyanvie u KpynHOOGNOMOUHbLE 2PYHTLI (Aeablil epagduk); === —
2MUHUCTBIE 2PYHTOL — — — — CY2RUHKU U 2AUHBY — cynecu (npagvlil
epagux)
7. MHOT'OJIETHEE ITPOTAHBAHUE T'PYHTOB HOA 3JAHUAMH

7.1. Fny6una MHoTIOJIETHEro NPOTaUBaHHA I'PYHTOB IOA 3[1aHHIMH oNpe-
OenAeTCa:

1o TabNMIAM B CliyvyasiX, YKa3aHHLIX B 11, 7.2}

110 bopmynam CHuII [1-18-76 — B oCTanBbHBIX CIIyYasX.

7.2. Tny6uHa MHOTOJICTHETO IPOTAWBaHNSA oOIpenelsieTcs Mo TabnuiaMm
mpui. 3 NpY CNenyOUMX yUIOBHAX:

LUMpHHA 30aHusA B = 6 — 15 M;

TEPMUYECKOS CONIPOTHBIIEHHE NOJIa IepBOTO ITaka Ry = 052 M2-°c/

/BTt;

pactueTHax Temreparypa B noMemermax T, = 20°¢;

BpeMs NpoTausanusi t = 1 — 50 ner;

pasnocrn remeparyp CPeIHEroMOBOK M Havyala 3aMep3anus TO "'Tb £

= (~0,5) - (-8)°cC; ’

TPYHTRL

Tiecyankle ¢ CyMMapHo# BaaxwocTeio w, . = 0,1 — 0,2

IEUTEBATO-ITIHHUCTBIE C CyMMAapHOH BIaXXHOCTBIO Wiot = 0,2 - 0,3.

7.3. Tipu ponb3oBammy TabnuuaMu (mpHi. 3) cleqyeT yuuThIBaTh:

4) 3HAYEeHMA I[yOWH NPOTaHBAHMA MOJ, cepeAMHON 3MAHHUA d U ero Kpa-
eM d , MPHBENCHHBIE Hall YepPTOM, OTHOCATCA K RecYaHbIM I"pYHTaM € BJIAX-
Homlo Wit = 0,1 ¥ cyImMHKaM ¢ Wiot = 0,2, amon uepToit — K IeCYaHbIM
TPYHTaM C W, , = 0 2ncymnuxamcwto = 0,3;

6) npeneNbHEIe 3HaUeHUA TIyOHH MpoTaMBaHMs d max ¥ d e, max B TeX
ClydaeB, KOIZIa OHU HOCTHIaloTes 3a cpokK t < S0 ner, lfpmsenenm B rpade s
t = 50 ner u 9603HaUESHLI IR CIMOUKOMH;

B) Mg yyeTa JUIMHBI L npAMOyTonsHBIX B ITaHe 3paumii mupHHo# B k
TIPUBEACHHEIM B TabnAax 3HaUYCHHSIM d H d BBOJMTCA IOMpaBOYHBIA K03(d-

Guuuent k
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Ecnu 32 pacyeTHBI! NepHOn BpeMenu 3HaueHus d cH de PaBHBI Npedens-

H ueM H 3HaYeHH
HbIM dc’ max & de,max MM OTIIMUZIOTCH oT HUX He Gonee uem Ha 10%, 3HayeHue

kI onpenaensercs no rabn. 7

Ta6bnuna7

T0 - Tb,,f , 3uaueHus kI npu L/ B, pasHoM
0N  |———————a———————— ——_— A e it i o Y it S S o st e
¢ 1 { 2 _l 3 L 4 ] 5 [ 10
24 046 063 073 080 085 1
-8 056 015 0,84 0,89 0,92 1

___________________ e e ot e e e e o o o A et " S (i i e e S
B oCTanBHAIX Clyuasx koadbuinient k1 oupeAensIeTca B 3aBUCHMOCTH OT
napamerpa

v = at/B? (13)

e ~ KodhduiumenT, oNpeaenseMsli o Tabn. 8; t — pacueTHoe BpeMs, ro-
b1,

Tabnuma 8
Tpynr Wiot 3nauenns x,M” [TON, IpH T0 - Ty p°C

-0,5 [ -2 :] -4 I -8
Hecox 0,1 171 17,1 17,1 17,1
0,2 12,7 12,7 12,7 12,7
Cyrmuox 0,2 15 12,3 11,6 11,1
0,3 11,4 9.5 9.2 8,9

Suavenus kInpn L/B=1u2wu T0 - Tb = —0,5 u — 8°C paumt »

Ta671. 9. Mpn ApoMexyTOUHBIX 3Havernsx Ty — ’I‘ ¢ Bemrauna k; ofipeftens-
eTcs MuTepuoaxued; mpu L/B > 2 l'lpmmwe'rcalt: =1;

T) KOrja 3paHMe yCTaHaBNMBacTcd Ha nporaanumﬂ cioit mpHEpoAHOTO
TPyHTA TONLUMHOHN h tty"PEABAPHTENBHO O tTabmmue, coome'rmylomeﬁ
npHpoasomMy I‘pyﬂ'ryn paccua'rpm;aemoﬁ TOYKe, onmpefenAerca BpemMs t,,
o0xonumoe yia NpoTaHBAHMA Ha my6uHy h , 4 3aTeM M0 3To# e T4 ne
onpegenseIcs pacueTHOC 3HaYCHHE dc « 3’ 3a npuBefeHHOe BpeMs t
= t0 + tu’ roe ’tu —* pacyeTHLI CPOK SKCIUTyaTauMH 3naHus (WIH pac‘le'rl-roe
BpeMs B rofax t <t );

B) 1pu ycrpolicTBe mOA 3/laHMEM MOACHIIKH TONMUMHOK hS no Tabmune,
COOTBETCTBYIOILEH IPUPONHOMY I'PYHTY H paccMaTpHBaemMoit Touke, onpenen§~
eTCs BpeMs tO, HeoGxoMMMOoe s NPoTauBaHNS Ha Ty Ouny
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Ta6bnuua 9

UB [Ty-Ty o | Swewskjupwypmmom

© | Tox [ o2s] os I“I“_Iﬂ“i}‘[_:ﬁ )

"~ -05 1 095 094 092 090 089 088
- 092 084 077 069 064 058 058

o5 1 1 099 097 096 095 094
S 1 096 094 089 086 084 083

4y = Op/Map9) By By g a4

e Ay, Ath s ~ K03(PHIMEHTDI TEIUIONPOBOXHOCTH APHPOJHOTO I'PYHTA H
1]
TPYHTa MOACHITKH B TAIOM COCTOSHMH, BT/(VI-OC) .

3arem 1o Tol ke Tabiuie onpeneisieTcsA MpUBeIeHHas IMyGuHra npoTau-
Banus d'3a Bpems t ou = o t by Pacuernsie ryGuus: d d |, ompenensiorcs

no dopmyne
d=nh +d —(xth/xth’s)hs. 1s)

Ecry rpyHT DOAICEUIKH HMeET CYMMapHYI0 BIDKHOCTD W, < 0,05, To np#u on-
penelieHuH TyOHH NPOTaUBAHHA €€ CJIeflyeT YUHTHBATH KaK JOTOMHH TETbHEI
CTIO# TEMIOH3ONAUMH € TEPMIIECKHM cONpOTUBIIeHHeM R = hy / }‘th, ¢

7.4. Ecnu onpenenieHHas pacueToM MM o TaGnugam rmyGuHa npoTauBa-
HMA IOR, KpaeM 3[aHus de cocTaBiizer MeHee 1,5 dtﬁ, e THE dth, n HOPM2THB-
Hag INyGMHA CE30HHOTO TPOTAMBAHKA TPyHTa, oNpelensemasd no d. 5.6, To B
KavectBe d , IPHHHMACTCA HauMeHBliee U3 ABYX aqavcHmit 1,5 dth, nH d c (Ho
He MeHee dth, n ).

8. NOACHINKHA

8.1. IloxchuIky Ha MIOWIANKAX, 3aCTPAHBAEMLIX MOGUITBHEIMH 3IMAHASAMH,
N0 GYHKIHOHATEHOMY HA3HAYEHWIO [IOMIPA3/IENIOTCH Ha:

nAGHUPOSOYKblE, MPEIHAZHAYCHHDIC TONBKO IS BHIpABHUBAHUS MTPHPOI-
HOIo penbeda, OpraHA3aliii HOBEPXHOCTHOIO CTOKA aTMochepHBIX BOX H 33-
1LHTHI ITIOINANKH OT MOATOIVIEBH A MaBOHIKOBBIMM BOJAMH

TenA03qUUTHBIE, YCTPaHBAEMbIe He TONBKO 1A IUTRHHPOBKY IDIOIDANKH,
HO H [UIS1 e€ 3aIIMTEI OT HENOMyCTHMEIX Iedopmanuif, KOTOPEIE MOTYT BO3HHK-
HYTh B DE3YJIBTaTe H3MEHEHUS NOJIOXKEHHS BEPXHEro IOPH30HTA BEUHOMED3-
NBIX TPYHTOB NPH 3acTpolixe;
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KOHCTPYK Tu@Hble, OTCHINaeMEIE C IR0 CO3NAHAA Ha MOBEPXHOCTH IIPH-
POMHEIX TPYHTOR CIOS M3 HEyWHHMCTRIX IPYHTOB, CIIOCOGHOTO BOCIPMHHMATh
Harpy3k# OT QPYHAaMEHTOB Majloro 3a710XKeHMA H YMEHBINATh MM MCKIIIOYaTh
HOpManbHbie CHNBI MOPO3HOTO IyuyeHUs NPUPORHBIX I'PYHTOB; Kak IIpaBUIIO,
TaKHe MONCHIIKH OIHOBPEMEHHO SIBIAIOTCA ¥ TeIUI03aUM THEIMA.

Ib1aHMpOBOYHEIE M TEIIQ32IMTHEIE MOACHIIKY Pa3pabaThBAIOTCH B COC-
TaBe MPOEKTa BepPTUKANEHOW IUIaHMpOBKH BeCclH 3acTpauBaeMo#t 1oloumianxi,
Teroro3amuTHbIe # KOHCTPYKTHBHEIC IOJICHITKHA OIS OTHENBHBIX 30aHAN HIH
HX Ipymm IIPOSeKTMPYIOTCA B COOTBETCTBHM C peKOMEHJauuamu 1. 8.2 — 8.16,

B paltonax, roe TeMmeparypa BeUYHOMePINIBIX FPYHTOB Ha ImyOHHe 10 M
Boime —2°C, BO3MOXHOCTD ITPHMEHCHASA MONCHUIKY TIPH HCTIOIL30BaHMH Bed-
HOMEP3NBIX IPYHTOB OCHOBaHMI no npuwmmny I momima OuiTh DONTBepIKASHA
MEPIIOTHLIM ITPOTHO30M, KaK [Uif Bcel ocpauBaeMoOH TESPPHTOPHM B IIEJIOM,
TaK U WA IWIOWAN0K OT/AeABHBIX 37aHui. [Ipn UCIONMB30BaHHE OCHOBaHMH MO
upusuKny 11 noaceinxkyl MoryT npiMeHsThea 6e3 orpaHMueHmii,

8.2. IlpH OpOEKTHPOBaHMH NOACHIIKM B IUlaHe HeoOXomumo M3GerarTh
338MKHYTHIX KOHTYPOB, H3 KOTODBIX 3aTpyNHeH CTOK IOBEPXHOCTHBIX BOH, H
dunsrpaguio Yepes Hee BOAB!, NOCKONBKY 370 IPHBOMT K o6pazoBamuio Ta-
JIMKOB B €¢ OCHOBAHHMH, NOMOMHUTENBHOMY YBIIQXHEHHIO IIyUWHNCTBIX TPYHTOB
H 3aMIMBAHUIO HACRMHBIX. PeKoMenpgyercsa npeRycMaTpuBarh OTBOH TOBepX-
HOCTHBIX M HANMEPIOTHLIX BOH, HpH NOMONM MEpP3NOTHLEIX BAJIMKOB, HEITy-
Goxux kaHaB (rmyGuno#t a0 0,5 M), OTKpPHTBHIX JApeHaxell M IpH HeoOGxomy-
MOCTH YCTPauBark BOTOHeNpOHHUaeMbie myadparmel. IInamMpoBKa cpe3xkoft
NPUMEHACTCS B MCKITIOUHTENIBHBIX CIIYYasiX OpU MAIONBIMCTEIX BEYHOMEP3IBIX
TpyHTax (ii < 0,03).

8.3. llluprHa GepMEI TOACHINKYE (PacCTOSHHE OT MOBEPXHOCTH HapyKHOH
CTeHbl 30aHEsS [0 GPOBKHM OTKOCA) lB Ha3Ha4aeTCs 10, YCTIOBMAM IKCIDTyaTa-
UM 33CTpaHBAcMol IVIOIIAZIKH M C YUYeToM TpeGoBaHMit MpOoH3BOACTBA paboT
TIpY MOHT2Xe 3HaHus, HO OHA JOKHa ObITh He MeHee MPUMATOR B pacuere
(n. 8.11 — 8.15) u He MeHee 1,5 M; npu HernyGoxoM 3aIeraHHd KpOBJIM CHIIb-
HOJWIHCTEIX TpyHToB (MeHee 1 M OT mpupolHON BepXHel FpaHMIbI BeuHOM
MEP3NOTEI) — HE MeHee 3 M.

KpyTH3HA OTKOCOB NpHHHMAETCA B 3aBMCHMOCTH OT MaTcpHasia MOEChIIN-
KH U ponxHa Guiro He Gomee: 670 %o — NMpH KPyHHOOONIOMOUHBIX TPYHTAax,
570 %y~ nipu mecuanbix ¥ 500 %o~ MpH Npounx MaTepuanax.

OTKOCH! NMONCHIIOK IipH HeOGXOMHMOCTH YKPEIUIIOTCA NOCEBOM TpaB,
OHNEPHOBKOH, MOIEHUEM IUIMTAMM ¥ APYTHMH cnocobamu. Jng MCKIOYeHHA
ONOJI3aHUA MIOHCHIIKH C I0XHOH CTOPOHEI HHXKHSS HMONOBHHA OTKOCA M HpHiie-
raolEas K erc OCHOBAHMIO NMOIOC2 MOBEPXHOCTH NMPHUPORHOIO TPYHTa IMPH-
HoHt 1 M 3aMINAIOTCA TeruTou3oNsmMelt (0GBMHO W3 MECTHRIX MATEPHATIOB) .

8.4. Insa obecneueHus MPOSKTHOTO TeMIIEPaTypHOTO peX#Ma OCHOBAHMA
U NpeAyTIpeXXpeHus MPOCaAcK B Meprble TOAL! IKCIUTYaTalNH 3/IaHNA HOOCHIN-
KY PEKOMEHYETCH BLHIONIHATD IPH HCIONB30BaHMH TPYHTOB Mo npuHmny 1 —
MOCIIe IPOMEP3aHUA CTIOS Ce30HHOTO MPOTAHBAHUA ([IPEeAIOYTHTENBHO B KOHIIE
3UMBI ¥ HaYane BECHLI) , a TIpH ACNOJIB30BaHNy IPYHTOB Mo mpumpimy I — noc-
e HpOTAuBAHMA CHOA CE30HHOIO TIPOMEP3aHHd, T.e. 0CEHH0. BO3MOXHO yCT-
poiicTBO OACHINKY pH NpUHIMNAe I B XBe CTafMU: HIOKHETO CJIOA TOMIMHOH
He MeHee 0,5 M — B 3HMHHI IEPHON, ¥ BEPXHEro — B JISTHHH (B CPOKM, IPH KO-
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TOPBIX obecreuwBaeTCa MEp3Jioe COCTOSHHE TPYHTOB OCHOBAHHS HMXKe pacyeT-
Holt HyneBO#t M30TepMEL) .

8.5. YcrpoiicTBo mMIaHMPOBOYHBIX U TEIUTO3AIMTHBIX MOACHIIOK CIeAyeT
IPOH3BONMTE 663 NOBpeXOCHUS pacTUTensHoro (TopdoMOXoBOro) HOKpOBA.
IIpu ycTpoliCTBe KOHCTPYKTHUBHEIX MOACLHIOK B CIyYae, €CiId PaCyeTHAsS Hylle-
Basf U30TePMa HaXOMUTCH B Telie NOACBIIIKH, TAKXKe ClegyeT n36eraTh NoBpex-
OeHMsi PAaCTHTENIBHOTO NMOKPOBa; eCllH JKe pacueTHas HyJeBast H30TepMa HaXo-
OMTCA B NPHPOOHBIX TPYHTAX U NPOSKTUPYIOTCA He3amyGleHHble H Malo3ar-
nyGnennble PpyHIaMEHTHI HA OACHINKe, TO OH MOIUIEXHT, KaK IIpaBHIIO, Cpes-
Ke Bo u36exaHne ocanok dyHoaMeHToB, 06y IOBIICHHBIX €I'0 CKaTHEM IIPH OT-
TauBamaM. CHMOKEHME TenJIo3alMTHBIX KaueCTB ITOro NMOKPOBA B pe3yNBIaTe
YIUIOTHEHHS 1107, HATPY3KOH WM eI'0 yHajieHWe KOMIICHCHPYETCS, IpH HeobXo-
OMMOCTH, BRIGOPOM MO pacyeTy COOTBETCTBYIOINEH TONUMHBI HOICHIIKY MIH
BBEJCHHEM B Hee TEIUIOM3ONAUMU,

8.6. [Inst KOHCTPYKTHUBHBIX MONCHIIOK PEKOMERAYETCH IPHMEHATH TECKHU
(KpoMe MBDIEBATHIX, a TAKXKEe MEIIKHX, eci 0GHapy»XeHO, 4T0 OHH oOGnmapaoT
OYYMHHCTHIME CBOMCTBaMH) , KpYNHOOGIOMOUHBIE I'PYHTBI, BCKPBIILUHEIE TI0PO-
OB, XBOCTH 0GoraTuTenbHbIX habpuk (comepikaHue NbUIEBATHIX M IMTMHHCTBIX
vactur He Gomee 15 %), pasnuMuubie RpoMEBHIUIEHHBIe OTXobI (UUTaKH, 30710-
ODTaKH, LUIaMBL), He NoJgBepraoumecst HabyXaHuio, MOPO3HOMY BLIBETPHBa-
HUIO, MeXaHNUeCKo#t H xuMHuueckol Cydosun.

IIpa HCOONE30BaHHY LIS MOACHIKY KPYIHOOGIOMOYHBEIX MaTepHaIOB,
OTChIaeMBbIX Ha cnaGble NMpHUpoAHBie TPYHTHI, BO H30eKaHWe TPOHUKHOBEHHSA
B HUX KPynHbIX Gpakuuli cledyer COXpaHSTh HPUPOHbIC FPYHTHI B MEP3TIOM
COCTOSTHMH, He HONYCKas HX Ce30HHOTO OTTaMBaHus, 3alliTHOH Mepolt MoXxer
TaKXe CIYXUTH CJIOM NMeCKa TonumHo# 15 cM, oTchilaeMbit Ha NpHpOIHBIE
cnabble TPYHTHI.

Jnst nnaHUpOBOYHLIX M TEIVIO3ANIMTHBIX MONCHIIOK MPUMEHSIOTCS BCE
BHOLI TPYHTOB, HAXOOAIMXCA B TATOM COCTOAHWM, BCKPBIUIHLIE HOPONBI,
xBocTH! oforarurensHbix ¢Gabpuk, pasnuunble TPOMBIIDICHHBIC OTXONH Ge3
YKa3aHHEIX paHee OrpaHMyeHui,

8.7. JIng rpyHTOB, HCNOMB3YeMbIX B KOHCTPYKTHBHEIX HONCHOTKAX, B
MPOEKTe YKAa3hIBAOTCH UX PHIMKO-MeXaHHYeCKHE XaPaKTePHCTHKH HOCHe YK-
nanxu. IDIOTHOCTH MPYHTOB B KOHCTPYKTHUBHBIX MOMICHIIKAX HA3HAYaeTCA He
MeHee 0,95 MakcUManbHON, moiydaeMolf NyTeM HX ONBITHOTO YIUTOTHEHHs
NIPpY ONTHMANIBHOM BIIAXHOCTH B NOJIEBBIX HitH 1a60paTOpPHBIX Y CTIOBHAX.

8.8, Ina yMeHbIleHNS TOUMHEI TEIUTO3AMMTHBIX MOACHIIOK peKOMeH-
Oyerca NPUMEHSTb TEIUIOM3ONSAIMOHHBIE MaTepHaNibi, COXPAHSIONRIEC CBOM
CBOMCTBE B TEUeHME CPOKA IKCIUIYATAllHM 30aHHA, B YaCTHOCTH HEHOMOJIMCTH-
pont mapok IICB B TIC-1 ¢ 3amKxHyTOH SueHCTON CTPYKTYPOH K XOpOLBIM Clie-
KaHueM TIpaHyil. YKa3aHHbIC TeIIOM3ONMIMuHHbIe MaTepHans! Besecoobpa3no
TIOMEIIATH BO3MOXKHO ONH)Ke K IOBEPXHOCTH MOACHIIKH, HO IIPH 9TOM CJleflyeT
TIpeAyCMaTPHBATL MEphl IO MX 3alMTe OT MeXaHMMeCKMX HOBpexpesmil, 4To
MOXeT GbITh 06ecnedeHO yXIaaKoH HaJl HEMH CJIOS NIeCKa TONMMHON He MeHee
10 cM mon 3panmeM 1 20 cM Ha IIpwieraiomelt TeppUTOPHH, KpOMe TIOTLE30B,
T7Ie TONIHMHA MECYaHOTO MOKPHITHS HOTIKHA ObITh yReTHYeHa He MEHee YeM JI0
30 cM, a ero MOBEPXHOCTH 3ALMINCHA XKeJIe300eTOHHLIME IUMTaMH Ajls INpe-
OynpexaeHust 00pa30BaHHA KoJlelt TPaHCIIOPTHBIMH CPECTBAMH.
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Puc. 26. ManosarnyGneHHble ¢yHIaMeHTH OpH OrpaHHUSHHOH 30He NpoTa-

MBaHHSA
a ~ NpU HAAUMLYU TENABIX OTMOCTOK; G ~ Npu OTCYTCT8UU TENAbLLX OTMOCTOK;
1 — ek TUBRAA TENAOUIOAAYUA; 2 — NOOCBINKA U3 HENYYUHUCTO20 MATEPU-
ana; 3 — Geronnas unu acdansroeds ormocTka; 4 — pacuernsiii BIBM; 5 —
Pynoamenrran banka

TITMTEI IEHONONIMCTHPONA YKIAOLBAIOTCH C MEPEBA3IKON IBOB, 3aONHI-
€MBIX TMIPOHK3O/ALHKEH, H 3aKPeIUISIOTCA NepeBAHHbBIMH HIThIpamu, s oGec-
fleYeHM sl CTOKA MOBEPXHOCTHHIX BOJ IUTHTEI YKIIAABIBAOTCH C YKIIOHOM, IOB-
TOPAIOLLMM YKJIOH IOBepXHOCTH MOXCHINKH,

8.9. Ilpu mpuMeHeHUH TeITOM3CIIAUMH JUIS peryIMpOBaHHs TeMmIieparyp-
HOTO pEeXHMA OCHOBAaHHMS PEKOMEeHJyeIcs NpMHUMATh BO BHMMaHHe Ciemyio-
mee:

COXPaHEHUEe BEUYHOMEP3NIOTO COCTOSAHNA I'PYHTOB HO/ 3faHusAMH Oe3 mopa-
TIOJTHIt 33 CYeT YBeEJIMYEHMS TEPMHUYECKOTO CONPOTHBJICHUS HOJIa MOXeT GbITh
OOCTHIHYTO TOJIbKO IpH HeGONMBILIIOM CpoKe KX CIyXxOhi Ha ogsolt miomaake
B palfiOHaX ¢ HH3KHMH CpeIHeroHOoBbIMH TeMIICPaTypaMH BO3yXa;

yTeIUIEHHEe OTMOCTOK /IS yMeHBIICHHA TyOMHBI Ce30HHOTO IpOoMep3a-
HMA y 30aHds Ge3 DOANONLS YBeNWUMBaeT IMyGMHY MHOTOJIETHEro HpoTau-
BaHMA TIPYHTOB IOL €I0 CepeliMHOM, YTO MOXET BBI3BaTh HeoGXOMMMOCTH
OOMONMHUTENBHOTO 3aIyOneHus (yHZaMEHTOB; B 3THX CIyYadX mid HCKIIIO-
YeHHS HOPMAILHBIX CHJI MyYeHMA HoM MOMOIIBAMH Mano3arny GieHHbiX pyHaa-
MEHTOB MOXET 0Ka3arscs Gonee nellecooGpasHoli COBHIKK2 HX BHYTPB 3[0aHHA
(puc. 26) ;

AHAJIOTHYHYIO COABHKKY (YHAAMEHTOB B IUIaHe LEeNeco00pa3sHO MPOH3BO-
OUTH M HOJ, 3TaHHAMH ¢ BEHTHIMPYEMBIMH MOMIIONbAME, IPOEKTHPY A yTeIDICH-
HEle OTMOCTKH JIMILL TaM, [I7e 3Ta COBHXKa He MoxeT ObITh IpoH3BeleHa
N0 KOHCTPYKTHBHBIM YyCIIOBHSAM.

8.10. Bo3MoxHBIe CXeMBbl MPUMEHEHUA NOICHINOK MOKa3aHbI Ha PHC. 27:

cxema T — Telio3aiMTHas NOACHINKA, YCTpauBaeMas I COXPAHEHMS
npHpopHoro nosoxenus BI'BM ¢ yensio npeynpexxacHHs CE30HHOrO MpoTau-
BaHMA FPYHTOB C MOBLIINEHHON JIKIMCTOCTHIO (ii > 0,1 ), muGo KOHCTPYK-
TUBHas MOJCHINTKA, yCTPanBaeMas I Y MEHBUICHH BIMAHKA HOPMAIEHBIX CHII
My YeHWs1 Ha He3amnyGileHHbIe H Malo3ariy GiieHHEIE QYH/IAMEHTE;

cxema 11 — KOHCTPYKTHEHAs MOJCHINIKA, YCTPauBacMast I OIMpAHHs Ha
Hee QyHpameHToB M obecrieuenust HeoGxomMMoON Hecymielt COCOGHOCTH IIpH-
POMHLIX TPYHTOB, YTO ZIOCTHTAETCA TIOHIKEHHEM MX MAKCHMAITBHOM TeMIlepa-
TYPHI Ha YPOBHE IIPHPOIHOM MOBEPXHOCTH o TpeGyeMoit;
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pa e Pic. 27. CXeMbl TEINION3ONAUMOHHBIX TIOJI-
- OO0 0% cemox (I-1Y) upu mpuaumne T
T = 1 — naceinnoil 2pyur; 2 ~ npupodusiii
epyur; 3 — pacuernwrii BITBM; 4 — geyno-
Mep3avtil 2PYHT C NEOAHLIMU BKAIOUEHUA-
MU 5 — 3nw0pa USMEHERUA MAKCUMATBHOU

Lt:—‘r--"--u-:‘

| T e | remneparypet Ty, no 2ayoune; 6 — npupoo-
- =) notii BTBM; 7 — Tennousonayus

cxema Il — To Xe, HO C IPUMEHEHHEM CIios 3PPeKTUBHON TEIUIOH30MA-

MM IJig YMEHBUICHHA TOIMHEBI OCHIITKH

cxema IV — uacTHeuf cnyvualt cxemsl I, cooTBercTByOUMi MUHMMAIL~
HOHI ToNIMHE NMOOCHITKH,

OnpenerneHue, Heo6xoauMol TONIMHEL MOACHINOK HpPH AONYUICHHH MHO-
TONIETHETO NPOTAWBAHMA FPYHTOB NPOH3IBOIHTCA MO PeKoMeHuaumam N. 7.3, A,
IpH TONYINEHWH CE30HHOIO IIPOTAHBAHMSA NOM, 3[aHMSIMH, 3aIIPOEKTHPOBaHHbI-
MM ¢ XOJIOZHBIM ITOOTIONBEM, O peKoMerpmauuaM 1. 8.11 (cxema I), m. 8.12
(cxemall), m. 8.13 (cxemall) um. 8.15 (cxema 1¥).

B pacuerax, BeINONHAEMBIX NS ONPeNeiieHHs TONUMHEL IIOACKIIOK, cpel-
HETo[I0Bas TEMIICPATypa TPYHTA TO‘ TIPUHMMAETCA paBHOl TeMneparype, 3ame-
peHHolt Ha Ty6uHe 10 M C yueTOM IpPOTHO3a ee W3MEHEHMs IPH 3acTpoiike
TeppuTopHH (mpun. 1); npu oTcch'm}m TaKOI0 NMPOTHO3a 3HaYeHHE 3aMepeR-
HOHM TeMNepaTyphi MOBLIIIAETCS Ha 1 o¢c (cm.m. 8.1).

8 11, PacueT NOACHINKHA 10 cxeMe T CBOIMTCA K ONPEEICHHIO €€ TOMIIM-
HBI hs » KOTOpax BHauale BRIMMCHsieTca Ge3 yuera BIMAHMA OTKOCA:

he = Qi s, n(kky —"By/dgy 4> (16)

ed th,s’ n HOPMAaTHBHAA I1yGHHA CE30HHOIC TIPOTAMBAHMA, ONpEeNs-

emad peKOMCHIAaUMAMH I 5.1 — 5.3, misa Marepuana MOACHIIKH, NOACTHIIAE-
Mol npupogﬂsm TPYHTOM, M; K — x03pHIMEHT, B JaHHOM Cllyuae paBHBHE
emanune; k, — To e, 1ro B gopmyne (11); h, — TonumHa cesoHHONPOTa-
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HBAIOLIETO CJIOA B IIPHPOMABIX TPYHTAX, M; dth — HOPMATHBHag ITyOuHA
CE30HHOI0 NpOTaHBaHWSA HNPHPOMHEIX I'PYHTOB, onpenenaeMan peKoMeHJIa-
mamMH E. 5.1 - 5.3, m.

Ecny BuuMcniensas no ¢opmyne (16) senvuuua h He MPeBOCXOAUT Off-
HOMH TpeTH umpnnm 6epmbl lB, TO pacyeT CUYMTaeTCs aaxol-memmm H MPHHU-
maerc h h » B APOTABHOM CJIy4Ya¢ TOIHIMHA MOACHIIKH PACCUHTHIBACTCA
smpmmo 0] (popmyne

_ 4 ’ r 2
= 0,5h, (l+\/1—0,76khdth’s,nlB/(hs) ) an

e hs' — onpepensercs no Gopmyine (16) npuk = 1,62.
8.12. Pacuer nonchuiky no cxeme M npoussonuTcs BHauasie o Gopmye

hs = kI(h d

thsn * A, 18)

ek, kh', dth, g, n ~ TOXe,uT0 B dopmyne (16) ; Ah — meobGxomamas BHICO-

Ta nopuaTus BI'BM 8 TOMILY NOMCHIIKH IS ofecneueHu s Hecyled crnoco6-
HOCTH NPHPOJHBLIX IPYHTOB, M; 3HaueHHe Ah ompenensiercd B 3aBHCHMOCTH
OT [ONYCTMMOTO MAKCHMAIBHOTO 3HAYCHHSI OTPHIIaTeNIbHON TeMIrepaTypbl
TPYHTOB Ha ypoBHe mpHpopHo# mopepxHocta T mi ¥ cpenneronoBolf Temuepa-
Typbl TO:

Ah = 3mT, /Ty, 19
Tae m ~ napamerp, pashbDi 1 M.

Tipu h <lg /3 Tonumia NOACHINKH h NPUHKMAETCA paBHOM hs; npﬂ
h "> IB/ 3 3Haqem1e h ompegensiercs mo cbopmyne (17), 3 xoTopo# h BB
YACIIAETCA MO tbopmyne (18) mpu k = 1,62.

TIpu 3aneraHuy B OCHOBAHMH CHJILHONBIHCTHIX IPYHTOB ( ii >04) pac
CTogHHe OT BepXHero PacyeTHOTO TOPH3OHTZ MEp3JIoTH 0 KPOBJIH 3THX IPYH-
TOB JOMXHO GLITL He Meree 0,5 M.

8.13. PacueT nmoackink# mo cxeme IVl NpoH3BOIMTCA C LEIBIO OTpe/IeNIeHUA

TONIMHBE TEIIOU30JITLMH hw’ mof, KoTopoit MpoTansadue GyHeT orpaHHyeHo
3apanHoli BenuwAHol b *

hy = Ay OOk h'/xth-hofxthoml), 20)
me A, Ags Ay, KO3(DOUIMESHTH TeIIONPOBOMHOCTH, COOTBETCTBEHHO
TETTION30N AMH, MATEPHATA MONCHINKY TIOR W30AMelt 1 Hap Helt, Br/ (M2C) ;

kh, ¢ — Kooh(dHIMEeHT TEMNOBOTO BIHAHMA OTKOCa, IPHHUMAeMBbH Mo TaGn.
10; h() — TONIMHA 3alUMTHOIO CIIOA Hall TeIUIOH3ONsIIMel, M; R1 — conpo-
THBJICHME TewI000MeHy MeXIy BO3yXOM H MOBEPXHOCTHIO I'PYHTZ, YYHTHIBAe-
MOEe HpH pacueTe TCIWIOH3ONAIMM MOJ, 3[aHHeM H HPHHHMaeMoe DaBHBIM

0,2 M2.°C{Bt; v — Ko3bduumenr, onpefensemuit o rpaduky (puc. 28) B
3aBMCHMOCTH 0T KOMIUICKCa,
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kh,s h( Lvl kh,sh +Q)
n= ’
Ath Ty by

(21)

rae Qu Lvl — BeNHUMHBI, BHIMHCAAeMbie o dopMynam (6) m (7) cooTBETCT-

BEHHO [UIA XapaKTepHCTHK MaTepHana NO/CHINKH H MPUPOIHOTO IpyHTa Aes-
TEJIGHOT'O CNI0SA ¢ 3aMeHo# B 3TMX dopMynax TI Ha T,, t; Haty u TO Ha TG* s

BHMHCIIAeMble 0 popMyitaM (22), (23) u (24).

Tabnuua 10

Marepuan HOACHLIMKK 3HayeHue Kh ¢ B 3aBHCHMOCTH OT lB / hS

’
3

Tlecku ¥ KpyrHooGmo- 0,65 0,7 0,75 0,8 1
MOUYHBIE IPYHTBI
TCopenble nopoAs! ¥ uma-- 0,75 0,9 0.95 1 1
KH
6 .
T, .—:(Tdtd-l410 ho(h0+2Ath0R]))/t2, 22)
ty = myty; (23)
L3
Ty =T+ kg Cdgp s —dep 51 +hy). Q4
"CTT T T ’
‘\ ]
1.0 \ 02
;)
é \ 2 ‘\// é_
A d :
05 . /] 01
N
]
o 1 2 3 a 57
o Ann kpusoi 1
1 1 | i LJ
Puc. 28. Tpaduk iz onpene- o o0t o0 ojz o6 ozt

neHus Ko3pduimenTa v Ran kpueon 2
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roe Tdu t g — PacucTHbIE 3HAYCHHS TEMIICPATyphI (°C) Hu BpemMeHu (C), npu-
HMUMaeMble [0 peKOMEHOaumaM 1. 8.14; my — K03Q UM EHT, onpeHesITeMbIi
no Tabm, 11; T0 CpenHEToR0Basd TeMNepaTypa BeMHOMEPINOTO rpyu'ra, npu-
HMMaeMasi 10 pexoMeniamam it 8.10; k4 — napamerp, papubi 0, 3°C/m;
dth,s H dth, ] — PacueTHze Ty6MHbl CE30HHOTO MpPOTAUBAHUA COOTBET-
CTBEHHO MpH OTCYTCTBHHU TCIUTOH 30MALMHM K IIpY ee Haymuymu (cM, puc. 27).,

Tabnupa 11

hO’ M Koadduunenr m,
BHE 34aHMA [IpH Td t(1 rpag-c I0/1, 32HHeM TIPH Td td’ rpaj-c

0 1 1 1 1 1 1

0.1 Q.96 0,97 0,98 0,90 0,93 0,96
0,2 0,92 0,94 0,97 0,85 0,90 0,94
0,3 0,88 0,91 0,95 0,80 0,86 0,92

8.14. PacuetHbie 3HAYCHHs BPEeMeHM ty M Temreparypsl Td npH pacuere
Telton3onsamy o cxeme Nl BHe 3paHus OPHHAMAIOTCH COOTBETCTBEHHO PaB-
HBIMH t, ¥ mlT , TAe t; — Bpems (c)m T1 — TeMHepaTypa, °c, ompepensie-
mbie no ¢dopmyne (8) wmm kapram (cM. puc. 23, 24) npd cpepHeromoBoH

TeMIleparype T('; , BEuMCriAeMoi 1o popmyne (24) ; my — ko3¢ PHIMEnT, paB-
Hbti 1,45 npu acanbToBOM WM [PYTOM UEPHOM NOKPLITHH i PaBHbI eHu-~
Ile B OCTAIBHBIX CIIyuasNX.

3navenus t a¥ T q TIDH pacyeTe TeIIoN30JIAHY TO]] 3NAHUEM C OTKPBITHIM
NIOfANONBeM onpenenaiores no Gopmynam (25) u (26), a nop 3naHUeEM C 33K-
PBITHIM IIPOB €TPUBaeMbIM ONIONBEM — 1o opmynam (25) u (27) :

ty = 1,03(t; - 108-10°),c, 25)
Ty = 087(T, -2), %, 26)
i ‘ - 2
T4y ={_2~(h1_+_6)~(\/3’ +4 (T, +CTy) (1+C) *B)] , @n

rge B'= Ry ‘/2}‘th1‘0 (W — .WW) pq, f/td; C= klMROVp — NIpH ecTecT-
BEHHOM BEHTWJISLMM Yepe3 MPOAYXH H NPH BEHTHWIMPOBAHHH Yepe3 BHITSAKHBIE
TpyO6s1 ¢ nedpnexropamu; C = k2 MROV — NpY BEHTWIAIMH ¢ MeXaHHYeCKHM
noﬁyxcuet-mem, R — compoTuBieHHe TCUIONEpENaue- MEPEKPRITHA Hajl MOf-
[ONBEM,M C/BT }‘th cpefiHee 3HayeHHe Koa(huUMeHTa TEMIONPOBOAHOC-
m rpyHTos COs CE30HHOTO IpOTauBaHHA B TajioM cocrosmmu, Bt/ (mM-°C);

0, Weor W P4, £~ TO Xe, 9To B $opmyne (7); td, Td — BETUUMHL], onpe-
nensemaie no ¢popmynam (25) u (26); k] s k? ~ HapaMeTphl, paBHbIEe COOTBET-
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creento, 385 Ix/(M*-PC) u 1160 /(M - °C);M — Moayns BeHTHIHpPGBa-

HUS HOMMIONbS, PABHBIA OTHOLIeHWIO OO0lel MIoLaiM IPOOYXoB A 4 K Uiolla-
04 3[0aHMsI B IDIaHe IO Hapy>XHOMY KOHTYpPY Ab',rlpu BCHTHIIMPOBAHMH Yepe3
BBITAXHbIE TPpYyObl ¢ OednexTopaMu A, TNpHHUMAeTCS PaBHEIM CYMMapHOH
IDIOLIAIM OTBEPCTHH, paboTAIONHX Ha IPUTOK, a IPH BEHTUIALMA C MEXaHUYeC-
KuM 1100yXIeHrueM — pPaBHBIM CyMMIpHO# IIoLLIa M OTBepCTHi, pabGoTalonmx
Ha BBITSDKKY; V_ — Cpeduss CKOpPOCTh BeTpa 32 MEepHOX C HOIOXXHTEIBHbIMHA
TEMIIEPAaTypaMu lgapyxmoro BO3MyXa, M/c; Ve — CKOPOCTb BO3[lyXa B NIPHTOY-
HBIX OTBEPCTHAX NPH MEXaHWYeCKoM MoOYKIeHUH, M/C; Tin —  pacyerHas
TeMIepaTypa Bo3Lyxa B nomeruesum, OC.

8.15, Pacyert 1o cxeMe 1Y cBOmMTCS K oupeHeneHHio TOMIMHEL TEIUIOR30~
JISUKM, KOTOpas OrpaHHuMBaeT AONYCTUMYI MaKCHMAIBHYIO TeMNeparypy
TIOJICTHIIZIOLIETO TPyHTA Tml :

hy =(1/280V/ ¢ Af/(nCa(\/ 2 (_--_ﬁ-T-—) -1 ~1) )\v @8)

m1~ 0
wt
2
= (Ty Ty ) ————— D , (9)
e A= (Ty-To )~ sin (wty /)
* %
Ty =Ty + kg (dyg o = Bg)s (30)

Ap Cf — ko03bdyimenT TermonpoBoxHocTd, Bt/ (mM*+°C), u obnemuas Temwio-
emkocts, JIk/(M*-°C) Mepanoro rpynTa, npuHHMaemsie no CHull 11-18-76;
ty — BpeMH, paBHoe Trofy, 31,56-106 c: Ry }‘w’ho ~ TO Xe, YyTo B popmyite
20); ty, T2 - TO Xe, 470 B popmynax (22) u (23); TO, kd, dth, s — TO Xe,
yro B dopmyne (24); = = 3,14,

a) ——-—-——'—|

6)
8y 2dyy, s dy, o, '
1

4, 3dyy-dyy,s, i
8y >O4dyy, :
hs =051 Ay 1 2
O - —t - .‘/./ Y
| [opvimaser Nvzoo JW‘
SN l? ok )
s h F—r-v--p-,..'_-'_/'__'!

l/ /

-

ke

Puc, 29. CxeMbl YKIIALKH TeITON30MALMY ¥ KPas 30aHus
a — CnaowKas noocvinKa;, 6 — nodcvinka nod ordeavroe 30anue; 1 — nacoin-
HoU 2pyHT; 2 ~ Tenaouslonayus; 3 — pacuernsiii BTBM
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Jnst pacyera TONMIUMHEI TEIUIOH30MAIMM BHE 3naHusd dhopmyna (28) mpu-
MEHMMa, eCIIH lBlhS > 3,

8.16, [ia ucKoIIOueHN s TEITIOBOTO BIMSHHS YYACTKOB C PA3IMUHBIMA yC-
NOBHAMH HA NOBEPXHOCTH BHUIET TEIUIOH30JISIIMH, YKIaEBacMOH BHe 31aHHA,
32 HAPYXXHYIO IpaHb Kpakuux GyHIEaMEHTOR Al A 32 Kpa#l 37aHus Az (puc.
29) omnpepensiercs U3 yCIOBHI:

hiPell -
IIg Ciiyuas ’a A1 > dth - dth, s1°

> = "6 A, 2> d,+h - d ; Ay = 0,4d,.
th s th, s1? <2 th
Kpome Toro, B npemenax TermioH30JISLMM IONHOCTEI0 HCKJIIOYATCA Me-
TaJUTMYeCKHE 3NeMeHTH B dyRIaMeHTax, 4 PaccTOSHME OT €€ HU3a N0 ITONOIUBEI
pyHAaMEHTOB h3 peKOMeHIyeTCs IpUHUMATE He Medee 0,5 M (puc. 29).

4,y > 0’4dth ;

9. ®YHOAMEHRTSHI MATTOT0 3AJIOKEHU A

9.1. HesarnyGrieHHbie 1 Mato3arnybnenysle QyHIaMEHTh], TODOIUBHI KO-
TOPRIX PACcHOIAralOTCHA B IMPEHeNiaX CJIod Ce30HHOIO  MpoTaHBaHU-IpoMEp3a-
HHS, CNICRyeT NMPOEKTHPOBATE B C/IyYadX, yKa3aHHBIX B 11. 1.7. Ilpu npoexripo-
BaHHH GYHOAMEHTOB B YCIOBHAX PACHPOCTPAHEHUS MyUHHCTEIX TPYHTOB Clle-
RyeT OONONHHTEIEHO YUHTRIBATh PEKOMEHIANMH pasy. 12.

9.2, OyBIaMeHThl MaJIOTO 3ATOXKEHAA NPy HCIOIL30BAHHN BETHOMEPIITHIX
IpYHTOB IO NPHHUMIY I pPeKOMEHAyeTCsH NpPOSKTHPOBAaTh B ClellyiolIeM IT0-
panKe:

pa3pabaTbiBaercs MPOEKTHOE pellicHne MOoHChITKY, eCJId OHa Heob6Xxomuma,
B COOTBETCTBHH C PEKOMEHIaIHaMH pa3f. 8;

YCTaNaBiMBaOTCA MaTepyan ¥ KOHCTPYKuMs GyHIAMEHTOB IO PeKOMEH-
HJaumam pasn. 1;

YTOUHSMIOTCS pa3buBKa PyHIAMEHTOB U efCTBYIOIIME Ha HUX HATPY3KH;

olpeneIATC pasMephl Nogolls pyumamentos (. 9.3);

npH HeoGxomumocti (i1, 9.7) OCHOBaHHe PaCCUMTHIBAECICA MO HeCyllelH
cnocoOHOCTH;

BHIMOJTHAETCA pacyeT PyHAAMEHTOB 110 MaTepHaly.

9.3. TIpu HcioNb30BaHHK IPYHTOB NG NPHALMIY I, KOrAa HCKIIOYaeTCA UX
MHOTOJNIeTHES NPOTaUBAHNE, pa3Mephl MONOUEB Mano3arnyfeHHsIX @yHaMeH-
TOB, HaXONAIMXCA B CNO€ CC30HHOTO NPOTAUBAHMA, ONPEAENAIOTCH B 3aBHCH-
MOCTH OT PaCUeTHRIX CONPOTHUBIECHUI TPYHTOB B TanoM cocrosuuu (o. 94) ¢
YYeTOM ClteRylolmX 0CoGeHHOCTEH

a) eCiM IoJl CIoeM TPYHTZ, Ha KOTOPphIt onHpaercd Nopoumsa hyHIaMeH-
Ta, 3aneraer Gomee cnaGblit PpyHT, To NepegaBacMoe Ha HEro MaBiIeHHE He
HOMDKHO IPEeBOCXONHTE PACUETHOTO COMpPOTHBIIeHHS 3TOTO TPyHTa,

6) ocHOBaHMe, BMeIaoINee NPOCHONKHM CHILHOCKHMAEMEIX TPYHTOB
(nanpumep, Topda) MM TEKyWMX Mol HArpy3Kol (HampuMep, CHIIBHOJIBIMC-
THIX HIH NHI3) , JOIDKHO GBITH JOMONIHHTENIBHO PaccuMTaHo Ho AedopMauuam.
¥xa3aHHag npoBepxa MoXET He NPOM3BOMHTLCA, SCIM TaKMe NPOCNOoHKH 3a-
7leraloT Ha rny0uHe OT NogOUBEl Gonee ee MBYXKpaTHOH IHPUHB! (MEHBIIETO
PasMepa) , NpH 3TOM PEeKOMEH/IYeTCA MpedyCcMaTpUBaTh BO3MOXHOCTE BLIPaB-
HMBAHHA ONOPHEIX 3MIEMEHTOB 3[MAaHMA B CIyYae HepaBHOMEPHBIX medopmanmit
OCHOBAHHA;
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B) pacueTsl OCHOBaHMI No AeopManusaM MOTYT He IPOU3BOIUTHCH, €CIIH
3[IaHHE CHCMUANTEHO K HUM IpPHCIOCOONEHO, IPUMEHIIONCS KoMIICHCAHHOHHBIE
dyapamenTsl, obecmevMBalOe BO3MOXHOCTE PEryIHPOBaHHSA NONOXCHHS
ONOPHBIX 3/IEMEHTOB 3MIaHHA HpPH HepaBHOMEpPHBIX HedopMalHAX OCHOBAHHA
(mm. 1.5, 1.7a), umm non dynnamenTamMu ycrpanBaetca GydepHbil croit H3 He-
NYWMHHCTOTO MaTepHana (CM. pasj. 8), TONHMH2Z KOTOpPOTO YIOBNETBOPSAET
ycrosaam . 1.76.

9.4. PaszMmepnl nopomB GYHOAMEATOB, ONEPalOIMXCH HA HECKaNBHOE OC-
HOBaHHE, HpH USHTPaNbHOK BEPTUKAITEHOA Harpy3Ke MITH IPH €€ IKCICHTPHCH-
Tere ¢ <1/30, Toe 1 — pasMep NoAOIUBHK B HaNpaBJIeHHH 3JKCICHTPUCHTETA,
PEKOMEHIYeTCA Ha3HAY4Th MCXond u3 ycnosus (31), a npu e >1/30 — ucxo-
I H3 ycroBHs (32).

p < Rivy; 31)
Prax < KR/7,» 32)

THE p — CpefHee JaBjicHHE Ha TPYHT MOJ MOHOIIBOH OT HOPMATHBHOM Harpys-
K#; R -~ pacueTHoe comporuBsieHHe TPYHTOB OCHOBAaHHA (@ 9.5); Pr.. —
MaKCHMANEHOE¢ Kpacsoe HaBJieHHe Ha TPYHT mox mMogomBo#i (m. 9.6); k —
xoddumuent, pasunt 1,2 0P ONpeNenenuy p . BRONL ocH GyHIamMenTa u
paBHbIi 1,5 npy onpenenenuu Pinax B YITIOBO# Touke NoAoUWBAEE; ¥ —~ xo03¢-
bHUMEHT HagEeXHOCTH N0 Ha3HAUEHHIO COOPYXKEHHSA, MPHHHMAeMbli{ PaBHBIM
0,8 mnsa 3manuit Co CPOKOM IKCIUTyaTalmi MeHee 5 neT u paBHbIM 0,9 npH Go-
JIe€ [NTUTEALHOM CpOKe.

9.5. IInsa npemBapHTENbHOrO Ha3HAYEHUS Pa3MepoB PyHIAaMEHTOB pacyer-
HO€ CONMPOTHRBIIeHHE IPpyHTOB R onpenensercsa no popmyne

R = 7R, 33

roe 7o — Kosbdumuent yaosuit paboThl, IPHHAMAEMbIH [UiA KOHTEHHEPHBIX
3namuit © cOopHO-pazbopHBIX U3 GNIOK-KOHTeiHepoB B 3aBHCHMOCTH OT OTHO-
IIeHu st IHHbI 6nox-KoHTeHHepa K ero BEIcoTe L/H mo Tabn. 3 CHull2.02.01—
83 “OcHoBaHMs IMAHUA W COOPYWEHUH, I OCTATEHEIX 3MAHUE — PABHRIM
1; R0 ~ TabnuuHOe 3HAUCHME pacYeTHOTO CONPOTHBIICHMA, oNpedengemMoe ¢
yueToM pasmepoB ¢ynpgamenTa no npun. 3 CHull 2.02.01-83.

3Havennamu R, paccyuranneiMu o dopmyne (33), MOXKHO TaKXKe NoJb-
30BaThCH I OKOHYATEBHOTO Ha3HaUeHHs pa3MepoB QYHOaMEHTOB, eCIH 0C-
HOBAaHHE CJIOXEHO T'OPH30HTAIBHBHIMH, BBIEPKAHHBIMYU MO TOJILIMHE CIOAMH
rpyHTa (yicion He Gonee 100%o), cxMMaEMOCTh KOTOPHIX He YBEIDYHBACTCA
B npepenax miyOHHEL, paBHo# mBofiHo# UmpuHe Haubonmbewiero dbyHnamenra,
CWATast OT €ro MOJOIIBLL

B cnyuasix, xorfa pacucTHbIE 3HAYCHHSA CICTVIECHHA Cyq M YT/I2 BHYTpeH-

HETO TPEHHA IPYHTA @, OMPE/ICIEHBI IPH M3BICKaHHSX HIIH NO TabnuunamM, coc-

TaBJICHHBIM Ha OCHOBaMHM O0OOIIEHNA perHOHANBHBIX OAHHBIX, 3HadeHus R
peKoMeHlyerca onpeasnaTh no dopmyne (7) CHuIl 2.02.01-83 ¢ yyerom
BO3MOXHOTro e€ro noBbimicHnsd Ha 20% B COOTBETCTBHM C yKa3aHMAMA 1. 2.47
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CHull. Tlpu onvpanuu QyHI2MEHTOB Ha KOHCTPYKTHBHYIO HOJCBHIKY (CXeMa
II, . 8.10) ykaszaHHoe HOBBILICHHE PEKOMEHJyeTcA IIPOM3BOMUTL KaK NpH
pacuere R no dopmyne (7) CHulI, tak ¥ no dopmyie (33) nacrosmumx Pexo-
mMeHpanuit Ge3 onpepenenusa nedopmaiuit ocHOBaHKA,

9.6. KpaeBoe OgaBjieHHe HA FPYHT N0J NOMOUIBOK BAOND GCH BHELCHTPEH-
HO HATPYXEHHOTO PYyHIAMEHTa BLIYMCIIASTCS N0 opmyne

Pmax =N/bl + 5d £ M /Wy |, (34)
min ’ ’

roe N — HopMaTHBHasi BepTHKaibHAsA Harpy3ka; b, | — mMpHHa ¥ mmHa mo-

FAONMIBEI; ¥ — CPeQIHEeE 3HAUYCHHE YOENBLHOTO Beca PyHIAMEHTAa M TPYHTA Ha €To
yerynax; d — rmyOuna sanoxenust GyHIAMEHT2 B TPYHT; Mb | — HOpMaTHB-
»
HBI# H3THOAUMI MOMEHT Ha YPOBHe MONOMIBEI B HAIPAB/ICHHH pa3Mepa b, I;
Wb, { — MOMEHT CONPOTHBIICHU NOMOLIBEI B HalpaBIeHHH pa3Mepa b, L.
Ecnu npu pacuere oka3sbiBaeTcs, 4TO Prin < 0, To mopomBa pyHAaMeHTa

HETIONHOCTHIO KacaeTCsi TPYHTA K NPHHKMaeTCs Py = 0,
Pmax = 2/3(N + del)/(‘bco), (35)

me ¢, = Y2 — M/ (N+73dbl) . (36)

3mecs 300 ~ YCIIOBHAs JJIHHa NNOJOMIBEL, B NIpeAcsiaXx KOTOpoi HMeeT MeC-
TO €¢ KacaHMe ¢ TPYHTOM H [aBJicHue H3MEHAeTCH No NHHEeHOMY 3akoHy ot 0
Rop.,
aKCHMaJIBHOE KPacBOE JABJICHMWE Ha TPYHT B YITIOBO# TOYKE NONOUIBLI
BHUKCngercsa no dopmyse

Prax = N/bl + 7d + Mblwb + Mllwl' a3n

HenonHoe KacaHde MOJOLIBLI ¢ FpyHTOM, ¢M. hopmyny (35), mpH oCcHORB-
HOM COYETaHHMM Harpy30K IOIYCKaeTCs TONbKe MiA GecKpaHOBBIX 30aHMH, a
TaK)Xe 37aHMii ¢ MOABECHBIM KPaHOBBIM oGopyHdoBanneM. Kpome Toro, npu
cnabeix rpyHrax, korga R < 0,15 Mlla, BesmmunHy oTHOIIECHAS pmin/ Pnax TP%
OCHOBHOM COYETaHHH HArpy30K peKOMeHyeTcsA npHHMMaTh He meHee 0,25,

9.7. PacyeT oCHOBaHHMH HO HECYIIEH CHOCOOHOCTH MPOU3BOIMTICA B Cllyva-
AX, eCnu;

a) Ha OCHOBaHHME NEPefaloTCH 3HAYHTENbHbIC TOPU3OHTAIIbHBIE Harpy3KH,
B TOM YUCIIC ceicMHYeCKHe;

6) 3manume pactojioKeHO Ha OTKocCe Wi BOIIM3H OTKOCA;

B) OCHOBaHHKE CIIOXEHO CKanbHbLIMM I'PpyHTaMH;

€) HmKe mopgoluB GyHOAMEHTOB 3aneralot onabhic Mepanbie CPYHTHI, Of-
cTHiI2ImMe 6onee npoYHble TPYHTEL.
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Pacueisl B cnyyasx “a” — B>’ mpousBopsrces mo CHuII 2.02.01-83 ¢
Y4YeTOM HNOHHXKEHHOH OTBEICTBEHHOCTH MOOGH/IBHBIX 3HaHMi W PeKOMeHJAlwil
n. 9.8, B cnyvae “e” — no m. 9.9. Pacuer B ciyyaax >’a> u 7’6" monyckaercs He
POM3BOIMTE, ECIH KOHCTPYKTUBHBIMA MEPOINpUSTHAMH O0ecreunBacICsH He-
BO3MOXHOCTB CMellleHHsI PyHOaMeHTa B FOPU3OHTAILHOM HAIIPABJICHUH,

9.8. BepTukanbHas COCTaBASIOIAs CHIBI HPEAESIBHOTO COHPOTHBIICHHS
MaTepHalia DONCHITKA MOXeET ONPeHNeNAThC No yKasaHuaMm 1. 2.62 CHull
2.02.01-83, ecnu;

o mopouisoit QiyHmameHTa B Clioe TonUMHOK 4b, roe b — umpuHa 1o-
IOWIBLI, OTCYTCTBYET NPHUPOMAHBIE I'PYHT, IPOYHOCTh KOTOPOr'o MEHbIlE MpoY-
HOCTH MaTepHasia NOACHIIKH;

pacuyeTHOEe MOJIOXKEeHHe BepxHell IpaHMilbl BEUHOMEPINIBIX IPYHTOB Haxo-
IMTCA Ha rmyGuHe h oOT nofouBbI (yHIaMEHTa, NpPeBBIILAIOLIEH 3HaYCHUA
hmax (1abn. 12); .

MpuHa 6epMbl lB He MecHee 3HaYeHHA lB , ampu hp .y < h <4b Takxe

HE MeHee 3JHaYeHUA ll;' , ompenensemMsix no ¢opmynam (38) um (39)-ma

Kpaituux ¢byHgamMeHToB.

TaGnnua}E
¥Yroj HakJoHa Har- 3uauenua hmax/b npu ¢y, rpas
PY3KH K BEpTHKa- |——————— B r —— - ————
MM, Tpan 20 30 ] 40 50
0 1,06 1,34 1,74 24
1 0,88 1,16 1,54 2,13
0,67 098 1,34 1,86
1 0,43 0,78 113 16
2 0,0 0,58 0,93 1,36
30 - 0,37 0,73 1,13
- 0,0 0,53 09
Iy = Kl ~-a, (38)
g = KL+ 3h - a (39)

B dopmynax (38) n (39) o6osuaveHo:

K, . Ky ~ KoapduipenTs, onpesiensieMele o Tabm. 13 u 14; 1 ~ pasmep no-

JowBbl ¢ynHagaMeHTa B HANPaBNICHUM OTKOCAa; 4 — paccTogHHe oT ocH (yHIa-
MCHTa [10 BHelIHell TOBEPXHOCTH HapyXHOM CTEHAI; hs —~ BBICOTa MOACKHINKH.

Tab6bnuoa 13

Y R PSR St S e
20 T 30 1 40 } 50
—_—— ———m —_— Ao e
0 3,1 48 8,5 15,8
1 a1 49 8.0 15,7
2 59 53 75 156
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Tabnuna 14

¥Yron HakJIoHa Har-

PY3KH K BEpTHKa- |[———— ——— e
JIH, TPALL. 20 I 30 [ 40 ] 50
0 1,78 2,05 2,51 3,34
5 1,74 198 2,39 3,13
10 1,68 1,90 227 2,93
15 1,62 1.33 2,15 2,73
20 1,51 1,74 2,04 2,54
25 1,50 1,65 1,92 2,36
30 1,50 1,50 1,81 2,20

9.9. IIpoBepKa AaBIICHAA HA KPOBIIO CA6BIX Mep3NLIX TPYHTOB, IHOXCTH-
naolmx Gornee OPOUHBIC FPYHTEL, Ha KOTOPhIe ONMpacTCA NONOLIBA PYHIaMEH-
Ta (HAmpHMep, IMTIHHUCTHIX H 3aTop¢doBaHHLIX TPYHTOB, NOACTHNAIOMMX Hecya-
HbIE), MPOM3BOOMTCSA U3 yCIIOBUA

O < Veln 7R (40)

Tne o, — NOMOJHUTE/IBHOE BEePTUKATHHOE HOPMAIBHOE HAIPSKCHHE Ha KPOB-
Je cna%oro rpyHta, MIla, onpenensiemoe no CHull 2.02.01-83 (upun. 2) ot
pacueTHoOl Harpysku N,MH; «y - Ko3(pduImenT ycnosuit paboTe, NpHHIMAac-
MBIii IPH CPeHErOfI0BOH TemIeparype FpyHTa T0 > -2°C pasaeiM 1,1, npu
TO < -2°C paBHBIM 1,2; 7, — TO Xe, 4To B dbopmynax (31) u (32); Ve~
K03 PUIeHT HaneKHOCTH o OCHOBaHHIO, TIpHHUMae MBIl Jpu cpe:meronongﬁ
TeMIleparype rpyHTOB T0 > _5°C paBubIM 1,2, ipy —5°C > T0 > -10°C
pastim 1,1 w npu Ty < — 10°C pasubim 1,05; R — pacueTHOE COTIPOTHBIIEHHE
cnaboro rpyura, MIla, onpenensemoe mo CHull I11-18-76 npu MakcuMarbHol
TeMueparype Ha Iy 6use z, M, oT BTBM:

2=z + o,5< fN + (\L_b )’ - __L_'_'i_), @n

O'Zp

rme z, ~ paccrosnue ot BTBM mo xposiu cnaboro cnod, M; 1,b — pasmeps!

nopouss! pyumamventa, M (L > b ).

Tipu Tomuuine cnaboro cnoshy < z — 2z 3nauwenue R onpenensieTcs Ha
TyGune z, + h4 ot BTBM.

IlpuBeneHHbIe 3HAYEHUS fyc' MOXHO YBENHYMBATH MPONOPIMOHANIBHO OT-
HOLIEHHRIO ("zp + 7Ih )/ (e

zpl
HarpysKu Nl’ paBHOK CyMMe PacueTHBIX NMOCTOSAHHOH M OAUTEHBHLIX OORCH

+ 7Ih' ), rie °zp1 — TO Xe,YTo azp, HO OT

BPEMEHHBIX HaIPY30K; 7 — OCPEJHCHHOE 3HAWCHHE YMIEILHOTO Beca IPYHTOB
r

B npefienax rnyGuHEl h , OTCUMTHIBaeMOH OT MOHOMIBEL (PYHIAMEHTA IO YPOB-

Hi, rae onpenenserca R. YkaszaHHoe yBeNHYeHHe He JOJIKHO NMpeBbIIaTh 20%.
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9.10. dynpamMeHTsl Malloro 3ajIOXKEHHA HPU HCIO0NbL30BaHUH BEYHOMEpP3-
JBIX TPYHTOB 110 mMpHHIKOY 1] pexomMenpyercs npoeKTHpoBaTh B CICAYIOIIEM
nopAnKe:

HaMevaeTCa KOHCTpyKTHBHOe pemtenne GynnamenroB (m. 9.11);

PaCCUMTHIBAIOTC TNyOMHBI MPOTAMBAHMA PPYHTOB NHOJ 3MaHMEM I Cle-
RyIOHIMX MOMEHTOB BpeMeHH (B TofiaX) , CYMTas OT HaYajia eTro dKCIvlyaTailii;
1; 5; 10; ... #=u tu, T/e t, — pacueTHbI CPOK IKCIUIyaTalMH 3[AHHS (m.
7.1);

onpeAensAercs pacyeTHas INyOMHA Ce30HHOTO HPOMEp3aHHs TPYHTOB
(CHuII 11-18-76), ¢ yueToM KoTopoit BbIGHpaeTca Iy 6rHa 3anoxenus Gyuna-
MEHTOB;

pacCUMTHIBAETCH oCHOBaHKe o nmedopmanusm 6€3 yueTa HKeCTKOCTH KOH-
crpyxumii (nn. 9.4; 9.12) n Koppek™pyOTCA pa3Mephl (PyHIaMEHTOB;

IPH HEOGXOMIMOCTH pa3pabaTEIBAIOTCA MEPOIPHATUA [0 YMEHBLICHHIO
CPCOHHMX S H MaKCHMANBHBIX S ax OCA7IOK OCHOBAHWS H (W) YBENHUEHHIO

HX MpeaenbHbIX 3HaYCHHI §u S (nm. 3.1, 4.6) mns Toro uToOsI mpHBeC-

TH HX B COOTBETCTBHE;
opu HeoOxomumocru (n. 9.7) ocHOBaHHE PacCCUMTBIBACTCH IO HECyIHei
ciocoGHOCTH

BBHIOJIHAETCH pacueT (DYHIAMEHTOB 0 MaTepHaiy.

9.11. Tipu BEI0Ope KOHCTPYKTMBHBIX peilleHH#t (PyHDAMEHTOB HA OCHOBA-
HMSIX, HCITONB3YEMBIX 10 NpHHIMIY 11, cnepyeT nocinenoBaTenbHo pacCMOTpeTh
BO3MOXHOCTb IPHMEHEHNA CedyOMMX pelIeHM :

Ge3 CHeNManbHOTO YCHIIEHUSA WOKONMbHO-pyHOamMeHRTHoH vacti (B Gnmaro-
OPHATHBIX MHXXEHEPHO-TCONOrHIeCKHX YCIOBHAX, KOITA OTHOCHTENBHOE CXKa-
THE FPYHTOB IPY HX OTTaUBAHHH €y S 0,01);

C YCTPOMCTBOM MOAGOB B IOKONBHO-PYHIAMEHTHON HaCTH WM KOMIIEH-
caloHHEIX GyHIaMEHTOB (eth =< 0,02);

€O 3HAYUTENEHBIM yCHJIEHHEM LOKONBHO-GYHIAMEHTHON YaCTH MNH yCT-
poiCTBOM KOMITEHCAHOHHBIX QyHAaMeHTOB (€4,20,02).

Ha oTTaMBalOIMX FPYHTAX MCHONB3YIOTCH KaK JICHTOMHbIC, TaK M CTONG-
gaTteie dyHAaMeHTHI. CTonGuarsle (PyHOaAMEHTEI IPUMEHSIOTCS VT KAPKaCHBIX
3pammit; B O€CKapKaCHBIX 3MaHMAX OHU NPOEKTHPYIOTCH, Koria AedopMaLmy
OCHOBaHHs 3HAYHTENBHO MEHBIUE IPCOCNIBHBIX, a TaKXkKe Kak (yHBaAMeHTHI
KoMIeHcauuonHoro Tuna. Ilpu BEIGope penreHus GpyHAaMEHTOB HeoOXOmIMO
[IPHHKMATh BO BHHMAaHHe, YTO C YBEITHYCHUEM IPedeNIBHOr0 JaBJIeHHA Ha OCHO-
BaHHME YBENHUMBAETCH KOHIIGHTPAUMS [IaBIICHHS Ha €ro OTHCNIBHBIX YYacTKaX,
BBI3EIBacMasi HEPaBHOMEPHBIMH OCakKaMH, B CBS3H ¢ YeM BO3pacTaoT y CHITUSA
B (GyHIaMCHTHLIX M Haj[3eMHBIX KOHCTpyKiMsaX. K mMeponpusatusam, npusond-
MM K YMEHBINEHRIO 3TOTO JIaBJICHUS, OTHOCATCA:

yKknagka (yHIamMeHTOB Ha ClIoM Talloro WM HCKYCCTBEHHO-OTTasHHOTO
rpyHTa (IpHPOOHOTO MM NOACHIIKH) TONUMHON HE MCHee IMPHHLL HX IO-
[OLIBEI, 3alIHIIEHHOT0 OT IPOMEP3aHHs NPH CTPOHTENECTBE M SKCIUIYaTAUMHU
3[IaHMA;

YCTPOHCTBO IlecYaHol MOAYLIKH W3 TANBIX TPYMTOB, 3aMeHsoiel Gormee
TIPOYHBIE KPYMHOO6IOMOUHBIE HIH pa3pyIleHHbIe CKANBHBIE TPYHTHL IOQ, MO-
IouBoli QyHIaMEHTOR

max, u
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YMeHbLICHHE 1ITHPHHDI TIONOLIBLL ¥ TI1y OMHbE ee 3a0XKe .

9.12. Pacuer ocHOBanmit No AeopManusM Tipu npuHigune 11 npoussomut-
ca no yxasauusim CHuII 1118-76. IIpnt OTCyTCTBHM B MaTepHagaX M3LICKaHMH
cepenuit 0 KodbdUIHMEHTaX OTTaHBAHUA M CKMMAEeMOCTH PACYET MOXET IIpo-
H3BOMMTBCHA, KAK H NPHU BRIGOpEe NMpUHIMOR HCIONB30BAHHS TPYHTOB, O PeKo-
MeHpauuam m. 3.8. TIpu atom, xorna gedopmalus 0CHOBaHUA S GMU3KH K npe-
HEeNbHBIM Su (n. 4.6), pexomenyerca 06eCICUHBATE BO3MOXKHOCTE PeTYIAPO-
BaHAS TOJIOXKCHUA OMODPHBIX KOHCTPYKUWH 3MaHHA IPHU HEPaBHOMEPHBIX [ie-
dopmauugx.

10. CBAMHBIE OYHIAMEHTbL, 3ATIIYBJIEHHBIE B BEYHOMEP3JILIE
TPYHTBI

10.1. Cpaitnniec $pyHOEaMeHTH peKOMEHAYETCA NPOCKTUPOBATh B CIEAYIO-
1EM HOPAJIKE:

OPOU3BOMMTCSA BHIGOp MX KOHCTPYKTHBHOrO pelleHHH H cnocoba morpy-
XKCHAA C yYeTOM KOHCTPYKILMH 3[aHMs, MEP3NOTHO-TCOJIOTHYECKHX YCIIOBHH
WIOAAKH ¥ TCXHUYECKOH OCHAHICHHOCTH CTPOMTENBHBIX opraHuszaumit (m.
10.2-104);

BBIMMCIIAETCH pacyeTHAs IMyGWHAa CE30HHOrO NPOTAMBAHHWS TIPYHTOB
(1. 5.6);

yTouHseTcH pa3bHBKa cBafl ¥ Nel CTBYIOIIME Ha HAX Harpy3KH;

TIPOM3BOIMTCA pacyer CBaift Ha TOPH3OHTABHBIC H MOMCHTHBIE HArpys3-
xu (o 10.5);

NPOBEPAETCA TPEIIMHOCTORKOCTh Xene300eTOHHBIX CBall IPpH MOPO3HOM
nydyeHnd rpyuroB (m. 12.15);

MPOM3BOMUTCS pacyeT HecCyule# Ccrioco6HOCTH ocCHoBauMi CBall BRIOpaH-
HBIX CEYCHMI IIPH HeKOTOpO# NMPOH3BOJIbHO BhIOpaHHOMN HX JUIMHE; yKa3aHHbLA
pacueT MOBTOPSAETCH NPH H3MeHEHHOR (YBENUUEHHOM WIIM yMEHBILCHHO!) -
He cpalt TaknM o6pa3oM, yTo6bl 6bUT HEPEKPHIT BECH HHTepBaN TpebyeMoit he-
cylinett criocoGHOCTH cBait o TPYHTY;

MPOBEPSETCA yCIONIMBOCTE CBalt MpH AHCTBHM CHN MOPO3HOTO My4YCHHS
mo peKoMeHpaimsim 1. 12,10 ¥ ipu Heo6X0MMOCTH IPOU3BOANTCH KOPPCKTH-
POBKa HX [JTHH;

NpH  CHNGHONLAMCTRIX M IUIACTHUYHOMEPINbIX TpyHTaX HONONHWTe -
HO N0 YKa3aHHAM CHulI 11-18-76 npoH3BOOMTCA pacueT OCHoBaHMi o gedop-
MatMAM , 2 €CIIH OH HEBO3MOXCH H3-33 OTCYTCTBHA JAHHBLIX O AedopMaliHOH-

HBIX X4PaKTEPHCTHKAaX TPYHTOB, B MPOEKTE NPEeAycMaTPHUBAIOTCA YCTPOHCTBA,
NO3BONAIOLME PEryIIHPOBaTh OTMETKH OHOPHBIX KOHCTPYKUMI NpH 3IKCIUTY-
aTaluyy 3[AHMSA;

BHINONHACTCA pacyeT cBalt Ha yCHNMN, BO3HMKAOLWME NPH TPaHCHOPTH-
POBKE M MOHTaXe, €CJId NIPYMEHSIOTCS HETHNIOBbIe CBaH;

OKOHYaTeNbHO YHHPHUMPYOTCH THIOPAa3MEpLI CBail.

10.2. KoscTpyKkTHBHOE pellicHHe Ha[3eMHOH 4aCTH CBaiinbixX ¢yHjamen-

CM. Takxe “PexkoMeHIalHH O pacyeTy 0oCaloK CBall B IIACTUYHOMEP3IIBIX
rpyurax”. — M.: usg. HUAOCTT, 1983, ~ 13 ¢,
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ToB BeIOMpaeTca ¢ yyeTom pexomeHpaumit mm. 1.5 — 1.6; 1.8 — 1.11; 3.1. B
30aHMAX C BRiCOKMMH MOANONBAMY IS YMEHbIICHHS YCHNTHYH OT TOPH3OHTANIb~
HBIX HArPY30K MEKJy CBaAMHU PeKOMEHAYeTCA yCTpauBaTh cBsa3u (puc. 30).

10.3. Bo3MoXxsbIe crioco6sI NOTPYXKEHHA CBalt MOKa3aHBI Ha puc. 31.

10.4. B CHITBHONBOUCTRIX TPYHTAX HMPHUMEHSETCH TONBKO GypoorryCcKHol
crnoco6 morpysxeHus cBait. [lpy He3HAUMTENEHOM TONINE CHILHONBIMCTLIX TPYH-
TOB PEKOMEHAYSTCA UX IPOope3arsh H ONMpAaTh KOHI(LI CBail Ha Mep3ibiii HECUITB-
HOJIBIUCTRI TPyHT. ECHM CHIIBHONBOMCTEIE TPYHTHI 3al€TalOT ClIoeM 3HauM-
TeJIbHOH MOLHOCTH, NIOf TOPLOM CBan HeoGxoaumo HpenyCcMaTpuBaTh yIDIOT-
HEHHYI0 NMOQYLUKY M3 IeCYaHOTO MIH KPYyNHooGMOMOUYHOrO IPYHTa TOJMIMHON
He MEHee MHaMETPa CKBAXKMHBL

Cnenyer umeTs B BULY, YTo GypoonyckHo# croco6 110 cpaBHeHmO ¢ APY-
THMH METOIaMH HIOTPYXXEHUS MPUBOMMT K CHIIKEHHIO H3THGAIOIMX MOMEHTOB
OT BEPTHKAIBHON Harpy3Ky, BOZHHKAOHMX B CBasgX NPH MX IKCHCHTPHYHOM
YCTaHOBKeE, OJHAKO [0 CPaBHeHMIO ¢ 6ypo3aGHBHEIM cnocoGoM yBeENHUABASTCA
obbeM GypeHus M yNIHHACTCH BPEMS HX BMEp3aHHs.

MaxCHMaNbHO BO3MOXHEIE pPa3sMephl ceueHm#i y OypoonycKHBIX B Oypo-
3a0MBHBIX cBalf ONpenensioTcy B 3aBUCHMOCTHM OT HHAMeTpa CKBAXMH, yCTa-
HaBJHBaeMoro WIS HaHHoro GypoBoro oGopymoBanmus. JInsg moOunBHEIX 31a-
HHif peKOMeHJIYeTCsi NMpPON3BOIMTE OypeHHe CKBaXHH Manoro aMamerpa (He
Goree 23 cM) NpH NOMOLUM BHICOKONPOH3IBOMMTENBHBIX JIETKYX OGYPOBBIX
CTaHKOB, HCTIONB3yeMBIX [PH M3LICKAHUAX.

ITpoeKTHLE 3230p MEXAY CTeHKaMM CKBAXHH M OypoOoIly CKHBIMH CBasMH
yCTaHaBHBaeTCs, KaK NpaBuiio, He MeHee 25 mm (cM. puc. 31). Ilpu miamer-
pe ckBaxud no 23 cM M mmybuHe 1o 6 M yKa3zaHHBNI 3a30p MoXeT ObiTh
yMeHbIIEeH Ao 15 MM,

ITpoYHOCTh PacCTBOPOB, NPHMEHAEMBIX NPH GypPOONyCKHBIX CBafX, HOJK-
Ha OBITh He MEHbILE MPOYHOCTH MPHPOIHBLIX TPYHTOB. 3ajieNnka CBalt B CKajib-
HBI TPYHT IPOU3BOIUTCHA LEMEHTHO-TIeCYaHbIM pacTBopoM mapkd B10. s
obecneuenss TBEPACHUA MOCHE/IHEI0 MPHMEHSIOTCA XUMHIUYECKUe [10GaBKu.

10.5. PacueTHble ycwius B cBae NPH COBMECTHOM JACHCTBMH TOPH3OHTAIIE-
HBIX ¥ BEPTHKAILHBIX HAIPY30K ONpEHeNsIoTCA o yKasanusam CHull I1-18-76.
Jinsg Mo6GunmeHbIX 3paHuit OOBIMHO MPHMEHSIETCA pacyeTHaw CXema, NPH KOTo-
poit cBag paccMaTPHBAeTCsA KaK Crofika co cBOGOMHLIM BEPXHHM KOHIIOM, 3a-
AejIaHHasA Ha IMyOuHe oT HOBEPXHOCTH.

Iy = dgy + 1,5b, (42)
THe dth — pacyeTHad InyOMHA Ce30HHOTO NMPOTauBaHHA, M, olipelenseMas 1o
pexoMeHgauusaM m. 5.6; b — pa3Mep ceueHus CBau B HanpaBJIcHHM neliCTBHSA
TOPU3OHTAIBHON CHIIBL.

CompoTuBnense rPYHTOB CHOS CE30HHOTO NPOTAMBAHMA [I0 ?TOH CXeMe He
yuuThiBaeTcA. CxeMa NPUMEHAETCA B CIly4asiX, KoITia HHKHSAA YacTh CBaM HAXo-
[UTCS B TBEPAOMEPIJIOM IPYHTE H BHIMONHACTCA OIHO U3 CNCAYOIUKX yJio-
BHI:

dth < 5b;
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Puc, 30, Cxemsl cBaA3eit Mexay (pyHIAMEHTaMH NIpH mpuHiMne I
1 — wecTrue ceasw; 2 ~ zubxue ceA3lt, NOOGEPeHYTbIE NPEABAPUTEALHOMY
HATANCERUN

a [ ] 6) . &) [ ]
7 | 4Lz 77777/: ! 7 T 7
(R
~~ | - T T T Y KT
Loy 3
I 1
. 1 | ! t
‘/ i} : -' ’_
1
! : 1 F 3
e 1 F
— . A 7 F
» A
N akat
dy=d, +5-10cm) dy=dy —(1-2cm) d,«15d,

Puc, 31, Tumer cBa#t 1o cnoco6y HX ycTaHoBKH

a ~ Gypoonycxnvie (T, < —0,5°C); 6 — Gyposabuenvie na nagcTuunOMEp3-
AbIX 2pyRTAx 6e3 KpYynHooOIOMOUKbIX GKAIOUERUT; € — ONYCKHbie Ha TeepOo-
MEPIBIX 2PYHTAX C COOEPIARUEM KPYNHOOGAOMOUKBIX 6KAIOUCHUll He Bonee
15% npu T < ~1,5°C; 1 ~ pacreop; 2 — crenxa cxeawunsy; 3 ~ 2panuua
OTTAUBARUS d1 — OUGMETDP OKPYNCHOCTU, ONUCIHHOU BOKDY2 NONEPEUNo 20 Ce-
YeHun ceaw; d3 — 70 Xe, 8NUCAHNOI @ 3TO ceuenue; d2 — OQuamerTp cxeaxu-
Kbl dy — Ouamerp 30Hvl OTTGUGAHUA
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CNOM Ce30HHOTO MPOTAUBAHHA CIOXKEH TEKYUMMHM ITIHHHCTBIMM I'DYHTaMH
WIH rPYHTaMHU, COBEPKAILMME PACTUTENIbHbIC OCTATKH, Gonee 5%;

OpUMEHSIOTCH GYypOONyCKHEIE CBal C 3allOJTHCHHEM CKBAXWH ITIMHHUCTO-
ECYaHBIM PaCTBOPOM.

PacueTHaq AjIMHA CBad HpH MpONONBHOM H3ruGe 1 of IO 9TOi CXeMe npu-
HAMACTCH PaBHON :

L = wlg+ 1), @3)

rae u— KoQpHUEEHT NPHBEACHHA IOTHHBI, IPHHUMAEMBbIH paBHBIM 2 IIPH OT-
CYTCTBHH CBA3eli MEX/y CBasiMH M PaBHHIM 1 IIpH HX HAJIHYMH B INIOCKOCTH U3-
TH6a u GeckOHEUHO JKECTKOM pHTIelie, eClIH PHUTelh MMEET KOHEUHYIO JKecT-
KOCTB, TO 3HAYEeHMsI y JUIA CBs3eBOH CHCTEMBI yCTAHABNMBAIOTCHA NO JIAHHBIM
pacucTOB paM Ha yCTOHIMBOCTD; 10 —~ [UIHA Hag3eMHOl 9acTH CBaH, H3MeEpAe-
Mas OT IOBEPXHOCTH I'PYHTA JO YPOBHS NPUIOKEHHSA TOPH3OHTANBHBIX B MO~
MEHTHBIX Harpy30K, NepelaBacMBIX CBae HaJ3eMHBIMH KOHCTPYKI[HAMM ; 11 -
IUIHHA NoA3eMHoll YaCTH cBau, onpenensemas no hopmyrne (42).

10.6. Ilpu onpenenenny yCHIH# OT MOPH3OHTA/IBHBIX HATPY30K OLHOBpE-
MEHHO B CiTydae HeOOXOMMMOCTH YURTHIBAIOTCS KOHCTPYKTUBHAIN M CTyJaiiHbI!
SKCUCHTPHCHTETEHL, a TAKXe BO3MOXHOE CMEIICHHE OCH CBaH Ha BENUWUMHY HO-
MycKa, IPHHHMaeMyIo paBHoOM 1A GypoonmyCKHhRIX cBaf — 3 oM, mis 3a6uB-
HBIX — § cm; snusaxue gedopmanmit paHabanox (PocTBEPKOB) OT TeMIiepa-
TYPHO-BJIAXXHOCTHBIX BO3JEHCIBHMH, KaK NMPaBWiIO, HE YYMTBIBACTCH, TAK KaK
Y31kl ONMPaHHA HAN3eMHLIX KOHCIPYKUMI Ha QyHNaMEHTH HPOCKTHPYOTCA
TaK, YToGhl OHM JONYCKAIH BO3MOXKHOCTh HE3aBHCHMOTIO CBOOOIHOIO mepe-
MEIlCHHA CONPATaeMbIX 3JIEMEHTOB B TFOPH3OHTJIBHOM HampaBicHAH (1L
1.11).

Honyckaemsie u3rubaionme MOMEHTH IpPH pacueTre Ha TOPU3OHTANbHBIC
H MOMEHTHbBIC HATPY3KU ONA CTAIBGHBIX TPYOUaThIX CBall MOTYT NPHHHMATHCA
no tabn. 15 (upu cocraBneHun Tabnuibl pacieTHOe CONPOTHBIEHHE CTANTH IIPH-
miManock panseiM 320 u 310 MIIa  coormercreenno mnA Tpy6 ¢ Tommmuok
CTeHOK A = 6 — 9 u 10 MM); mng xene3o6GeTOHHBIX CBali pacieToM HO
CHuIT 2.03.01--84 “BeroHHbie M Xene300eTOHHbIe KOHCTPYKIMH™; mIA Ac-
PeBAHHBIX CBall MX Clemyer OUpeNeNsiTs ¥cxons w3 ykasaumii CHull J1-25-80
* JlepeBSAHHBIE KOHCTPYKIK ™,

Ta6nuna 15
Paamepsr cBait [Ipenensueii narrGarommit MOMEHT Mu, KHmMm,)
IPH marpyske N, kH
dl, A ’ leP
MM MM M 50 100 150 200
89 6 3 11,2 8,2 5,9 43
108 6 3 18,2 138 11,2 8,5
, 4 13,8 109 8,0 5,1

57



Hpoooaxwenue 1aba. 15

3 355 | 336 32 36,2
6 4 355 | 336 32 36,2
159 6 355 | 32,1 32 19,7
3 462 | 44,3 42,5 40,8
8 4 462 | 443 425 408
6 462 | 443 38,4 32
3 704 | 678 65,3 62,6
’1o ] 4 704 | 678 65,3 62,6
6 704 | 678 65,3 62,6
8 704 | 678 65,3 62,6
3 92 89,5 87 84,4
4 92 89,5 87 84,4
8 6 92 89,5 87 844
8 92 89,5 87 84,4
3 103,3 | 1004 | 975 94,7
7 4 1033 | 1004 | 975 94,7
6 1033 | 1004 | 975 94,7
245 8 1033 | 1004 | 975 94,7
3 140,1 | 1373 1344 | 1316
10 4 140,1 | 1373 1344 | 1316
6 140,1 | 1373 1344 131,6
8 140,1 | 1373 134,4 1316

10.7. Hpu Bei6pataOM CeYEHHH CBay HeoOXoMMast ee [JTHHA ONpeIesisier-
Cf HCXofia U2 obecneveHMs Hecylle#l criocoGHOCTH CBaM IO T'PyHTY

N <N,/ (Ta ) - “4)
rae N — pacueTHasd BepTHKa/bHas Harpy3Ka Ha OCHOBaHHWE, ONpepeNnseMas o
yKasamam . 4.2; 4.3, MH; Nu — pacueTHask CHNa MPeNeNIbHOTO CONMpOTHBIIE-

Hus ocHopanusA, MH, MmeHyeMas B JansHeliieM Hecyulelt cnocoGHOCTBIO
OCHOBAHMsI M onpefelisieman 1o ykasauusam n. 10.8 — 10.12; 7, — TO Xe, 4To
B 1. 9.4; Ve~ k03¢QHIMEHT HaIe)KHOCTH 0O OCHOBAHWIO, NPAHEMACMBIH IpH
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cpepnerofioBot Temmeparype rpyntoB Ty > —5°C  pasmmim 1,2, mpa
-5%C > Ty > ~10°C paBueiM 1,1 # npa Ty < —10°C paBupM 1,05. YKa-
3aHHBIC 3HAYCHMS Y JIOWYCKAeTCH yMeHBitaTs Ha 10%, ecnd 3HaveHus N |, onpe-
DeJieHsl 0 HaHHLIM MOJIEBHIX MCIBITAHMM CBall MM MCIBITAHWH I'PYHTOB 3ac-
TpaHBaeMoll IUIOIIAAKH, NPH 3TOM OTKOPPEKTHPOBAHHBIC 3HAYCHUS 7y - JOJDK-
Hb! OBITE HE MeHee eMHMIILI.

10.8. Hecymas cmocoGHOCTE OCHOBAHHS CBaii, FOrpy>2eMbIX B OfJHOPOL-
HbI€ TI0 COCTaBy FPYHTHI, OHpenensercs o Gopmyne

Nu = 7 (RA + Raanf)’ (45)

e v, - KoabhdruerT ycnosuit paborsl; R, Raf— pacderHoe COMpOTHBIIE-
HHME Mep3/oI'0 I'PYHTa MOJi HIVKHKM KOHIIOM CBaH Y pacCycTHOE CONPOTHBIICHHUE
TPyHTa HJH TPYHTOBOTO pacTBOpa CIOBMIY IO IIOBEpPXHOCTH cmep3anus, Mlla,
onpepensiemsoie o CHull 11-18-76 cooTBeTCTBERHO MpH TeMIIEpaTy pax TZ ] Te
(. 6.1); A — rIomlage CeYEHHMA CBail y e HHXKHEro KoHua, m?; Aaf — IIo-
Magb MOBEPXHOCTH CMEp3aHWs BEYHOMEP3NOoro rpyHTa ¢ OoKoBolf moBepx-
HOCTHIO CBaW, M2,

3HaueHue ko3ddunueHTa ycrmoBuit paboThl 7, MPHHUMAETCS Ui 6ypo-
ONYCKHBIX cBall pasHbiM 1,1; mna GyposabusBubix, 3a6uBHBIX ¥ GypooObcap-
meIX — 1,2, YKazaHHble 3HaUYCHHAA v, CACAYeT YBENHIMBATE MPONOPUHOHANEHO
OTHOLICHWIO HOJIHOfl pacueTHOH BepTHKAIbHOM Harpy3ku Ha pyHzaament N
K CYMME pacYeTHHIX BEPTHKAJIIBHBIX NOCTOAHHOM H JUIMTCIBHEIX oneill Bpe-
MeHHBIX Harpy30K Nl’ Ho He Gonee yeM B 1,2 pa3a. JIna »unbiX 1 o6lecTBeH-
HbIX 30aHMH 3HaYCHMA 7y o MOTYT NPHHHMATECH COOTBETCTBEHHO PaBHBIMH
1,321 1,44,

10.9. Hecymas crnoco6HOCTE OCHOBaHMA CBaif, MorpyXaéMeix B pa3Ho-
ponHEIE TPYHTHI, onpenenae'{]c:ﬂ o dopmyne

Nu=yc[RA+Ui=E](R 46)

af,i+1%i+1~ Ry 201,
e vy, R, A — 10 %e, uro B dopmyne (45); U — nepumeTp ceueHus CBaH, M;
N — YKHCIIO Pa3sHOPOAHBIX CNOEB TPYHTa, HA KOTOpPo€ pa3buBaerca oCHOBaHUE
mwike BI'BM B npepenax [UMHLI CBaM B BeYHOMEP3JNIBIX I'PYHTaX hf;

Raf, it 1 Raf, ; — To Xe, uro B (opmyne (45), Ho NpH 3HAYEHHAX TeMmire-

paTypm Te A TNyOuH z = Zi4 1 M zZ=2, MIla, onpedensembie I Toi
PasHOBHHOCTH IPYHTA, KOTOpas 3ajieraeT B i-M cmoe; Z; .1, Z,—~  paccro-
SIHMA OT BePXHeH IpaHuIbi BEYHOMEP3NOro T'PYHTa A0 MOLOWIBLL ¥ KPOBJHM
i-TO cNos, IPH KOTOPBIX ONPENEIAIOTCA CONPOTUBIICHHSA Raf, i+1® R of, i
10.19. Hecymas crocoGHOCTb ocHoBaHus GypoollyCKHBIX cBaH Nu forpy-

SKCHHBIX C 3aIOJTHCHHEM CKBaXKMH IT€CYaHBIM MJIM M3BECTKOBO-NECYaHBIM pacT-
BOpPOM, ONpENENAeTCcA KaK HauMeHbliee H3 IBYX 3HaueHud Nul " Nu2’ rhe

Nul — Hecylast CoCoBGHOCTh OCHOBAHHA MO KOHTaKTy CBaH C paCTBOPOM, ON-
pepensiemas o bopmyne (45), N L1 — Hecymad c11oco6HOCTE OCHOBaHNA II0
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KOHTYPY CKBaXKHHBI, onpepesisemas o hopMynam (45) # (46) xak s cBau
BMaMeTpoM, paBHLIM [HAMETPY CKBaXHHEI, ¢ MOACTAHOBKOH B HUX BMECTO
Raf 3HaYeHWs CONMPOTHBIIEHHA CHBHUTY MpEpOLHoOro TpyHTa R b & TIPH fWa-
METpe CKB2XHHBI, NPEBHILIAIONMIEM pa3Mep MONepevHoro ceueHus cpau Gonee
YeM Ha 5 CM, BMECTO A — NPuBefieHHON WioMmamy A, ONpefenseMoii o dpop-
myne (47), Ho He Gonee IWIOUIaMM HOMEPEUHOTO CeUeHMA CKBAXHHBL

A= A+ [35R ;a3 (UR ~1,35U R ) 1/ [R(Ryg— 1,35R ) 1(47)

rae A, R, U — 10 %e, uto B popmynax (45) u (46) ; Rafn Ra'f —  CONpOTHB-
JIeHUA CABUTY COOTBETCTBEHHO PACTBOPA H PHPOAHOTO IPYHTA IO NOBEPXHOC-
™ Qynpamenra, MIla, onpegensiemsie no CHull 11-18-76 nipu remmneparype T,
BRIYMCIIIEMOM [0 PEKOMEHMAUMAM 1. 6.2 Ha IMyGuHe NOTPYKEHUS CBaH B BeU-
HOMED3NLIA T'PYHT Z = hf; Aa — cpedHAA TOMUIMHA 33a30Pa MEXOY CBaeh u
CTEHKOH CKBaXHHBI, M; U2 — [IEPUMETD CeYeHUA CKBAXKHHEL, M.

10.11, Hecymasa cmocoGHOCTH ocHoBaHMA OGypOONYCKHBIX CBaif, 1Orpy-
XEHHEIX B CHJTLHOJIBAMCTEIC I'DYHTBE, ONpeHenAercs Kak HaHMeHRilee U3 ABYX
3HAYeHHH Nul " Nu2’ roe Nul onpegensierca no ¢popmyne (45), a Nu2 — o
dbopmyne

n
Np =1, {RAI *ii 1{0 ~4 ) Ry i41%i+1 R %)t

THiRg jie1%+1 Rep, i,izi)]}’ (48)

e v, R, n, 2, 4, 2, — 70 e, ut0 B dopmyne (46); A; — To xe, w0 B

dopmyne (47} ;; ii, ;— JBHMCTOCTE TPYHT2 3a CUeT JNEASHBIX BIITIOVEHMH
i-ro cmoa; R shi+ 1 R sh, i — PacueTHbie CONPOTMBIICHMA CHBArY IpPYHTO-
BOT'O PacTBOPa HO HPHPOAHOMY TPYHTY COOTBETCTBEHHO IS THYOMH  Zj.q »
z, MIla, omnpenensiemble no CHull 11-18-76 npu pacTBope Oolee IMpouHOM,
NEM OKPYKaoMiA TPYHT, WIA TO! Pa3HOBUIAHOCTH MPAPOJHOTO IPYHTa, KOTO-
past 3ajieraeT B i-M cnoe, a fipu MeHee NPOUHOM — I FPYHTOBOTO PacTBOpPa;
Rsh, i+ 1 R sh, i,  ~ PacuerHble CONpOTMBICHHS NBIA CHBATY IO To-
BEPXHOCTH CMEP33aHUS C TPYHTOBBIM PacTBOPOM COOTBETCTBEHHO JyId ImyOHH
2,197 MIla, onpepensiemsie mo CHull 11-18-76.

Cnaraemsie B dopmyiie (48), o6ycrioBleHHBle CONPOTHBICHHEM CHBHIY
JIbIa, a TAKXKE CONPOTHBJIEHMEM FPYHT2 NOL TOPHOM CBad (E€CHH OHA OIMpaet-
CA Ha JIeR) , MOTYT He YUMTRIBATHCA; B 3TOM Cyyae pacyeT OCHOBaHHMSA IO fe-
topMannsaM He HMPOH3BOIMTCH M HOMyCKaeMas HAIPy3Ka Ha CBau ONpenensd-
€TCA TONLKO U3 yCNOBHA o0ecneueHnsA Hecy el criocoGHOCTH OCHOBAHHS.,
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10.12, Hecyiad cnocoOHOCTh OCHOBaHMS CBaif, CEUCHHMA KOTOPBIX HMEIOT
BXoafmmEe yriel (KpectooGpasHbIX, ABYTABPOBHIX U T.I.) , IPHHEMAETCA KaK
HaMMEHBUIAA OPH COBHIE MO CNEAYIOIMM BO3MOKHBIM 10BEPXHOCTAM:

10 KOHTAKTY IpyHTa co cBaelt — N ul?

110 KOHTYPY CKBa>KUHBI — N112 (st 6ypoonyCKHBIX CBaif) ;

Mo HaMMeHBLICH, CJiefl KOTOPOol Ha FOPH3OHTAILHON IJIOCKOCTH He HMeeT

BXOIOAINHX YITIOB — Nu3'

3HaycHuA Nu 1M Nu2 OIIPEHENAIOTCA B COOTBETCTBHE C PEKOMEHIANMIMH
m. 10.8 — 10.10, a snauenne Nu3 BBIMMCNIAETCA IO GopMyaM:

mna 6ypoonycKHBIX cBaif B 0IHOPOIHBIX I'PYHTaX

Ny = 7C[RA+hf(Ran1+Rsh(U0—U1)], 49)

IS oIy CKHBIX, 6ypo3aGUBHBIX ¥ 3a0MBHEIX CBaif, MOTPYKEHHBIX B pa3HO-
POAIHBIC TPYHTHI,

n
N3 =7 [RA+U1ifl(Raf,i+lzi+1 ~Ryp 7)) +

n (50)

*Up~Up ) 2 (R, iv1%41 - Rani%) 1
rae v, R, A, Roe i 1o Ropis 2410 24— TO Xe, uto B Qopmynax (45)
H (46); U0 — HepHMeETP TOPH3OHTANILHOTO Cllefia HaHMeHbIIIe# BO3MOXHOK
HOBEPXHOCTH cApHTa, M; U; — 4acTh MepuMerpa CeeHHs CBaH, B Npe/ienax
KOTOPOT'0 YIMTHIBAETCA CMep3aHHe IPYHTa C ee IOBEPXHOCTHIO, M; Ry 1. ¢,
Ry, j — PacueTHbIC CONPOTHBIICHHA CABHFY IPYHTa Nlo IpyHTy, MIla, omperie-
naemeie no CHull 11-18-76 npu temneparype Te COOTBETCTBEHHO 1A I'TyOMH
Zie 1 %

JinA MerannuuecKax CBall ¢ molrepedHbIM CeYeHHeM B BHAC Kpecra, IBYX
NOJIyKONel, WiH MPOKATHOro ZIBYTaBpa, G0KOBO# NMOBEPXHOCTH KOTOPHIX He
MpHaHA MOBBILCHHAA LIEPOXOBAaTOCTh, HECYILYI0 CIOCOOHOCThL OCHOBaHMSA

MOXHO ONpeHenaTh B COOTBETCTBHM C pexkomeHpamwsmu mm. 10.8 — 10.10.
TTepumMeTp NpOKaTHRIX ABYTaBPOB U NMpHUHKHMAETCs NP STOM PABHBIM:

Homep 10 16 20 24 30 36 40
npoduns

Uwm 0,386 0,601 0,75 0,886 1,076 1,229 1,343

10.13. JIna yBenuueHus Hecyulett crocoGHOCTH OCHOBAHUSA CBait M yMEHb-
{IICHUA MX [UIMHBI PEKOMEHAYeTCsl IPAMEHATEL ONTHMAIBHYI0 PopMy BX momne-
peudoro ceyenus (n. 10.14), ucnons30BaTh iA 3aMOTHEHHA CKBaXMH, B KOTO-
phie norpyxaiorcad GypoonyCKHble CBay, H3BECTKOBO-NECYaHBIE I NeCyaHble
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PacTBOPHI B3aMEH IIIMHHCTO-NICCYaHOTO, YCTPANBATh IO, TOPLAMH CBai Moy IU-
KH H3 [1€CYaHOI0 M KpyMHOoo6I0OMOYHOT0 I'PYyHTA TONUMHOA 1—3 ux Mamerpa,
a TaKXe NpoK3BOIMTE 06paboTKy YacTu HX GoxoBoit MOBEpXHOCTH, pacionara-
€MOH HUXKE BEPXHEro TOPH30HTA BEYHOH MED3NOTHI, A NpHOAZHHA € UOBBI-
LICHBO! 1IepoX0oBaTOCTH Wi peGpucroro npodmwing. Ana MmeTauueckux cati
Takas o6paboTKa JocTHraeTcA :

KOoppoaupoBaHueM GOKOBOM IOBEPXHOCTH

HaHEeCeHHeM PacTBOPOB, HallpUMeP IIONMMepOIIe CYaHbIX *;

HPHMBapKo# NOJIOCH! WIH TPOBOJIOKH;

wiasMenHol (ummu opoGecrpyitnolt) ob6paboTkoii;

IPOKaTOM Yepe3 BAJIKM C PeTYNApHBIM penbedom wnu BuGpoobKartriBa-
HueM (TIpM M3TOTOBJICHHM NMPOKATa).

Jns xene306eToHHBIX cBait TpeGyeMoe COCTOSIHME NMOBEPXHOCTH JOCTH-
raeTcsi NPUMEHEHHEM COOTBETCTByloliel onanyOku, pudiieHuemM cCBeXeyio-
KEHHOTO GeToHa Ha cBoOOnHON OT onanyOKH CpaHH, @ Taioke ayreM oOHaXe-
HMs 3ePeH KPYMHOro 3amojiHuTenst GeToHA 3a cueT yOaICHHA ¢ HOBEPXHOCTH
cBali pacTBOPHOH COCTaBIAIOLIEH MEXaHHUYSCKHM HIIM XHMHYECKHM CmlocoOa-
MH.

Jepersinupie GypoonyckHbie CBam mIA obecneyeHHs NOBLIICHHON HecCy-
1Ie# crnocoGHOCTH yCTaHABINHBAIOTCA B CKBaXHMHBI KOMJIEM BBEPX C IpeBapH-
TeNbHON OUMCTKOM MX OT KOpbI, IPH TOM B IIpe/iefiaX CIIOsf Ce30HHOTO NpoTau-
BaHKWA, CHOYKEHHOT'O MyWHHCTHIMW MPYHTaMH, OHM M3TOTaBNIMBatoTCA Ge3 yniu-
peuns KBepxy. [Ipu onmpanuu AepeBAHHBIX cBalt Ha CKaly OHH yCTaHaBIMBaA-
IOTCA B CKBaXXHMHbI KOMIIEM BHM3.

10.14, ITpu BrIGOPE MONEPEYHOro CEYCHKA METANIIMYECKMX CBali cieayer
VUYMTHIBATh, YTO B CIyYasaX NOBbIILEHHOM 11epOX0OBATOCTH WM pebpucToro npo-
dunsa ux GoxoBLIX MoBepXHOCTeH Hanbonbliel Hecylielt cnocoBHOCTHIO 06ma-
daet TpyOuaToc ceueHme, a B ciydyaec HeoOpaboraHHOH MOBEPXHOCTH — KpecTo-
obpasHoe (4), cocrosuiee W3 ABYX mosyKonen (OO U CBapHOe IBYTaBPOBOE
(1) ¢ oTHOWCHMEM LUMPHHBI NONKH K BBIcoTe mByTaspa 0,93 u 0,67 cooTsert-
CTBEHHO 151 HEKOPPOIMPOBaHHON M KOpPPOOMpPOBaHHOM NOBEpPXHOCTEH, NpH-
YeM NOCREOHee CEYeHHe MpPeyIOUTHTeNIbHee Iyif BHEUEHTPEHHO HarpyXeHHbBIX
cBait.

11. CBAWHBIE ®YHIAMEHTBI HA OTTAMBAIOIUX U TAJIbIX
T'PYHTAX

11.1, Cgaitnbie yHOAMEHTEI, MOTpyXaeMble B NPOTAUBAIOIIME U Tajble
TPYHTBI (pHC. 32), peKOMEHIYETCA IPHMEHATS, ECIIH CBEPXY 3AJETai0T CHIIBHO-
OPOCafovYHbIe MPH OTTAHBAHHM T'PYHTHI, HE MO3BOJNAIONME IPHMEHATH QyHHa-
MEHTBL Manoro 3aj1o)KeHWA, a Ha HOCTYMHOH rnyGuHe (mpumepho oo 7 m) —
MPaKTHYECKH HECKHMaeMbie WIH ManockumaeMble (xpynHooG1oMouHble
C NecyaHbiM 3aNOJIHUTENEM, MeCYaHble MIOTHLIE ¥ CpelHeil WIOTHOCTH, a TaK-
e Tajible TTTHHHCTHIE MOy TBEPAOH KOHCUCTEHIHH) .

* A.C. N°592929 (CCCP). A.C. T'epacumos u B.B. Hokyuaes. Crioco6 U3rotos-
JIEHUSA CBait IS BEYHOMEP3NbIX rpyHTOB. BHUN%6, 1978,
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Cean-cTolikM yCTaHaBNUBAOTCH OYPOOHYCKHEIM, Oypo3aCHBHBIM WUNM
ONyCKHBIM cnoco6amu; BUcSwie CBaM, KaK NPaBHJIO, ONYCKHBIM CIocoGoM.
INorpyxeHnue cafi-Croex OypooNyCKHEIM CHOCOGOM [POM3BOMMTCA B CKBAXH-
HBI, KOTOPBIE PEKOMEHyeTCsd 3alONHATE HEeMEHTHO-NIECYaHBIM HIIH H3BECTKO-
BO-TIECYAHBIM PACTBOPAMH; NPUMEHEHHE I'PYHTOBHIX PacTBOPOB JJIA 3anojiHe-
HIA HYDKHEH YaCTH CKBAXXUH HE PEKOMEHIAYETCH.

Iorpyxenue cBait onmyckHbIM cnocobom (3aGMBKoi Him BHGponorpyke-
HMEM) MPOH3BOIMTCA B TPYHTHI, JIOKAJIBHO OTTasAHHbIE B MECTAX PACHOIONKE-
HAA cBaii. PasmMephl IOKaNbHO OTTaBAEMEIX 30H FPYHTOB M PACCTOSAHHA MEX-
Oy HHMHU OHPeNIeNSAIOTCA PAacueTOM C YUeTOM HAHHBIX HCIOBITAHHMI ONMBITHRIX
cBait ¥ |

11.2, Ceatianie dyHmaMenTbl PEKOMCEHIYETCS NPOeKTHPOBATh B CIENyIo-
1IeM TOpAAKeE:

Ha QCHOBE aHAJIM3a MEP3OTHO-TEQJIOTHYECKHX YCIIOBHY ¥ OLleHKH nedop-
MaTHBHOCTH OCHOBAHHKSA HaMeUalOTCs CBAM-CTORKY MM BUCAYHE CBaM;

yCT2HABNWBAOTC TpeGoBanua K Marepuany QyHmamenTos, HIar ceai, a
TakXe ¢noco6 NOrpyXeHUs W BO3MOXHbIC HX CEUCHHS C YU4eTOM IIPOM3BOACT-
BEHHBIX BO3MOXXHOCTeH CTPOMTENbHOM OpraHN3alMy;

OpH NMYYHHHECTRIX IPYHTaX MPOU3BOJHICA pacueT no yxaszamusam CHull
11-18-76 rnyOHHBI CE30HHOTO NPOMEP3aHU;

NPOHM3BOIMTCA pacyeT CBal MO IMPOYHOCTH HA BHEIIHME HATPY3KH H BO3-
IeliCTBHSA, 2 IMA ene306eToHHBIX cBalf eule M o TpeummHocTofikocTH (1.
11.3);

PacCUMTHLIBACTCA OCHOBaHHE IO Hecymel crnocobuocty (1. 11.4);

HPY NPOEKTHPOBAHMH BHCAUMX cBai BBHINONHACTCH TCIDIOTCXHHYSCKHMI
pacuer ocHoBanua (pa3p. 7) ¥ ero pacueT no fAedopmammam (m. 11.11);

PacCUMTBIBAcTCA YCTOMUMBOCTH CBali npH NeHCTBHM CHM myvyeHMs (m.
12.10) u npH HeoOXOOUMOCTH KOPPEKTHPYIOTCA HX JIHHBEI HJIM HAMEYAIoTCH
IpyTHe IpoTHBOMy MHNbIe Meph (M. 12.3; 12.4);

BBIMOJIHAETCA pacyeT Xene300¢TOHHBIX CcBali Ha yCUNIHSA, BOSHHKAIOLHE
IpY TPAaHCOOPTUPOBKE U MOHTaXKe, eCIM IIPHMEHSIIOTCH HETHIIOBRIE CBau;

yHUGHIMPYIOTCA Pa3MephI CBail.

11.3. Pacuer cBail Mo NpOYHOCTH AOJDKEH HPOH3BOIMTHCH B 3aBHCHMOCTH
OT KX MaTepuana (kenesoOevoH, crans, Aepeso) no coorBercrByonmm CHull
¢ y4eToM HX HpOZOJIbHOTO H3rmba, ompemensemoro mo CHulIl 2.02.03--85
»Cpatinsle ¢yHaaMeHTHI”. IIpH pacueTe cBai-CTOEK U BHCHMX CBait, pope3aro-
X CIO¥ MepaNoro rpyHTa W 3aINyOGNCHHLIX B IPHPOJHO-TANILIA IPYHT (CM.
puc. 32, a, 2, 0), clenyeT yUHTHIBATL NPHTPY3KY OT CHJI HETATHBHOTO TPCHHA,
BEIMUMHA KOTOPOTC ONpeAeiAercs Mo pexomeHpanuam mr. 11.9; 11.10, npr
aToM Koo PHIMEHT HaleXKHOCTH O Harpy3Ke NPHHUMAETCA PABHBLIM C/THHHILE.

TlpoBepKa TPELIMHOCTORKOCTH CBaft MPH MOpPO3HOM INy4YeHHM TPYHTOB
BLINOTHAETCA MO yKasaHuAM 1. 12.15.

*

PexoMeHIaUMH MO YCTPOHCTBY M pacuery OCHOBAHHM C HPHMEHEHHEM JIO-
KalBHOr0 OTTaHBaHWA BeYHOMEPIJIBIX KPYNHOOOIIOMOYHKIX TPYHTOB. — M.:
HUHOCTI, 1983. - 55¢.
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Puc. 32, TIpumMepsi cBalBIX (yHIAMEHTOB Ha OTTaUBAIOLIMX U TAIbIX IPYHTaX
(@-0)

1 — 2pynrs:, cuspnonpocadounsie npu OTTAUSARUL, 2 — 2DYHTbL RPAKTUYECKY
HeCauMaembte npu orraueanuy; 3 — ceau-cToixu; 4 — 2panuya 30Hbvl MHO20-

f1ETHE20 NPOTAUGAHUR GEYHOMEDIALIX 2DYHTO8; 5 — ucAdue cea; 6 — mano-
CHUMAEMbLE NpU OTTAUGAHUL 2DYHTOL, NOOGEP2AEMbIe AOKARLROMY NPEONOCT-

PoeuHoMY npoTauganuto; 7 — npupoOroTanstii 2pyRT

11.4. Pacver cpaiiubix ocHOBaHuY N0 Hecylell CIIoCcOGHOCTH IPOM3BOIUT-
Cd M3 yCIIOBHSA

N< Nu/éynyx)’ S2Y

rae N — pacueTHas BepTHKanbHas Harpy3ka, kKH, nepegaBaemas Ha cBalo (mm.
4.2; 4.3); Nu — pacyeTHas CHIA OpPefeNBHOIO CONPOTHBIICHHS OCHOBAHHA
csay, kH, uMenyemast B DanpHeHIeM Hecyilel CIIocOGHOCTRIO CBaH, onpenens-
eMad Mo pexomeHpanmam 1. 11.5; Y, — TO e, ¥To B IL. 9.4; v, — xo3pduun-
€HT HAEeKHOCTH II0 OCHOBAHHMIO, TPUHUMaeMbIii PaBHBIM 1,4,

11.5. Hecymas crmocoOHOCTB Nu, xH, no rpyaTy csali-CToeK B HpoTAHBa-
0IHX TpyHTaX (CcM. pHC. 32, @) ¥ BHCAYMX CBalf, IpOpPe3aOUH X CIoft Mep3no-
ro IpyHTa ¥ 3aI7yGiieHHBIX Ha HeOOXOAMMYIO [IHHY B MPMPONHOTAIBIA MPYHT
(cm. puc. 32, 2, 9), onpepensercs no Gopmyrne

N, = % (N =N, 52
he Y, - ko3¢ dumuenT ycnosuit paboThl CBau B IpyHTe, NpUHMMaeMbilf pas-
HoIM 1; Nul —~ Hecyllasa crmocobHOCTE cBan uo rpyHTy, KH, 6e3 ygyera Heramus-

HOTO TpeHms, onpeaenseMad no pexomMenpanuam . 11.6; 11.8; Nn — CYyM

MapHas CIIa HEFaTHBHOrO TpeHHs , KH, meficTByroinas Ha cBalo Dpy NpoTausa-
HAM IPYHTa, onpefensdeMas o peKomenpandam o, 11.9; 11.10,
Hecywiast cnacobHOCTD CBait, NOTPYXeHHBIX B MOKANEHO OTTAAHHBIE IPYH-
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ThI, OIPENeNAeTCA ¢ HCMONB30BAHUEM HMEIOIMXCA JaHHbIX HX MOJIEBBHIX HCTILI-
TaHuli, NPOM3BOMMMEIX 10 CHelMaNbHO# NIporpamme, mpedycMaTpUBalomieH
BO3MOXHOCTS H3MEHCHHA HECylIeH COCOGHOCTH IpH MOCTEAyIIIEM CILIOINI-
HOM NPOTaHBAHHH I'PYHTA NOX 3JaHUEM,

11.6. Hecymasn cnocoGHOCTH CBaH-CTOHKH Nul’ xH (Ge3 yuera HeraTns-

HOTO TpeHu”), onpeaensercs no hopMyre

N

= YeR AR, (53)

e YR Kosdbmment ycinoBult paGotsi, pasubiit 0,6 ans He3aleMIEHHEX
cBaii-ctoex ® 0,7 — Ans 3ameMiIeHHbIX (3arny6esde KOTOPHIX B CKanbHbIe He-
BEIBETpeNkIe TPYHTH! COCTABIIAET He MeHee YeM JBa [MaMeTpa CBaH) ; A — IUIO-
AL OMHpaHUs cBau, M?, Ha TPYHT, IPHHUMaeMasd I He3allieMIICHHbIX cBalt
COMOUIHOTO CeYeHHMs WM MOJIBIX, HIKHUM KOHell KOTOPEIX 3aflOJIHEH B mpeje-
JIax TpeX AMaMerpoB GeTOHOM, paBHol IWIOMAnH cedenus 6pyTTIO; IId 3aeM-
JICHHBIX CBalf — IUIOLIAMM TMONEPEYHOTO CeYeHHS HXKHe#t uactd (3a60s) CKBa-
uHbI; R — pacueTHOe CONpOTHBIIeHWE TPYHTa IOJ HIDKHMM KOHIOM CBau-
croitki, Klla, onpegensemoe o pekoMeHpaumam 0., 11.7.

11,7. PacueTHoe CONMPOTHBIICHHE CKANBHEIX H KPYHHOOG/IOMOUHEIX IPYH-
ToB R, MeHAOLWMX CBOM NpOYHOCTHBIE ¥ HOedOpMATHBHLIC XapaKTEPHCTHKH
[PH OTTaUBAHHH, AOJDKHO YCTAHABIMBATHCA IO HMEIONMMMCHA JAHHBIM MCNLITa-
Huli cBalt, [Insd CKaMBHLIX, MAITOCKUMAEMBIX KPYMHOOOIIOMOUHLIX M MIOTHBIX
TIECYaHEIX TPYHTOB, He MEHSIOUMX CBOHX IPOYHOCTHHIX H HedopMaTHBHBIX
XapaKTePHCTHK IpH OTTAHBAHHM, 3HaueHHe R pexoMeHmyerca npHHMMATS:

IS 3alIeMIICHHBIX CBait-CToeK 1o yKa3saHusm CHull 2.02.03—85 kak g
HaGMBHBIX cBali, 3a/ienaHHBIX B HeBBIBETPENIK CKANBHELE IPYHT He McHee 4eM
Ha 0,5 Mm;

NS He3lallieMIeHHBIX CBalf-CTOEK Mo yKa3aHusaM Toit e rmaBel CHnll
KakK A cBait-0607104€K, PABHOMEPHO OIIMPAEMEIX HA MOBEPXHOCTH HEBHIBET-
PeJIOr0 CKalnbHOro TPYHTA, MPHKPHITOIO (JIOEM HECKATBHbIX HEpa3sMbIBacMBIX
TPYHTOB TOMLMHONK He MEHee TpeX AHAMETPOB CBaH.

11.8. Hecyman cnoco0HOCTE BHCAYEH cBau Nul’ xH, nmpope3awomeit ciol
Mep310To PPYHTa H 3ariy6iieHHON Ha HeOOXOAMMYIO IIMHY B NPHPORHO-TANBI
TpyHT (6e3 yueTa HETaTHBHOTO TPEHHSA), OUPEHEIACTCA COIIPOTHBIICHHEM IIPH-
POIHO-TANIOr0 I'PYHTZ COBHTY, KOTOpoe NMpHHHMaeTca Mo ykazanuam CHull
I-17-77.

11.9. Cymmapfiad ciia HeraTHBHOTO TPEHUSA, ReHCTBYIOMAA HA CBAO-CTOMH-
Ky IpH IPOTAMBAaHHA I'PYHTa, olipefeserca no Gopmyre

6L

n
Ny =7V Z Byl

=1 1
rae Yor — K03 duIpent ycnoBui paboThl, DpHHKMaeMbilt paBHBIM 1; U — me-
PHMETD MONEePeuHOro ceveHus csad, M>, Ihig GypoHaOUBHEIX cpat m Gypo-
OMYCKHBIX IIPH 3aNOJIHCHHH CKBaXKHMH IEMEHTHBIM pacTtBopoM U npuruMaeTcs
PaBHBIM [EPHMETPY MOMNCPEUHOTO CEYEHHA CKBAKMHBI; N ~ KOJHYECTBO CIIOEB,
HA KOTOpoe pa3GHBACTCs ToNMA TPYHTA OT HOBEPXHOCTH 0 KPOBIIH CKAIBHBIX

mopox; h, — TommHa iTo cios rpyHTs, M; f, j— DpacieTHOe 3HaveHHe
3
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yHensHOM CYTHI HETaTMBHOTO TpeHHA, Klla, B mpepenax 1-To CI0A NMPOTaHBalo-
[Iero I'PyHTa, onpeaesiemoe o Gopmyne

i—-1

fn’i =( ? 7Ilhi +0,5 'YIihi) Ei tge sS)

gm,i"' cgm, i

Ife Yq; — YACNBHBIA Bec IPYHTa i-ro cnosi, xH/mM?, ompendensiemsiii ¢ yue-
TOM B3BCIUMBAKOIIEI'0 AeHCTBUS BOObl (B mpedenax Tod YaCTH [JMHLI CBaH, IOe
oHO OyneT NpoABNATHECA IIOCIE HONHOTO NPOTAMBAHMUA TPYHTA) ; £ - xo3d-
dbumreHT 60KOBOTO AABJIEHUA i-T0 CNOA FPYHTA B COCTOSHHM MOKOS, MPHHH-
MaeMblif IS BOJOHACBHIILCHHEIX KPYMHOOGIOMOYHBX H MECUaHBIX I'PYHTOB
paBHeiM 0,3 H U1 MaoBNaXHEIX — 0,45 I3 IMHMHACTHIX IPYHTOB MATOBIAX-
HEIX — 0,5 1 BomoHachimteHHbIX — 0,7 ‘pgm,i ,cgm’ j — COOTBETCTBEHHO YTON
TpeHus OTTaHBAIOLIETO IPYHTA 10 MaTepHainy CBalf, Ipall,H CUCIUICHHE 3TOI0
TpyHTa C MaTepHaiioM ¢Bau, kIla, npuaMMacMEele g 6ypoonycKHBIX cBali npu
OEMEHTHOM pacTBope H OGypOHaOGHMBHEIX paBHLIMHM YINy BHYTPEHHErO TPEeHMA
IPYHTa y; M €T0  CUCIUICHHIO Cy. , JUIS IPOUMX BHJOB CBalf — paBHBLIMH He-

KOTOpBIM OoNAM OT wIIH (‘I i BCIHMYMHAEI KOTOPBIX YCTAaHABNIHBAKTCA HO

1abn. 16, roe Hap wepToit yKa3aHb! 3HaYcHHA Ko3dHIMEHTOB k.p uk o A Ma-
JIOBJIAXKHBIX, IOK YepTOo# — [IA IPYHTOB B BOJOHACLIIIEHHOM COCTOSHHH,

Tabauna 16

Marepuan 3HaueHua k s uk . [V1s TPYHTOB
cBau = — — —_— —
neCKOB cymneceit CYTTIMHKOB
k‘p k v k . k 0 kc
Cranb 0,55 0,8 0,3 0,4 0,3
0, 65 0,7 0,3 0,4 0,3

Cranbk KOppOOHPOBaHHAA 0,75 0,95 0,35 0,65 0,35
0,85 0,75 0,35 0,65 0,35

Beron 0,75 0,9 04 0,85 0,4
038 085 04 0,85 04

IIpH DpHMeHeHMH CHCUMANBHEIX NOKPbITHI (HanmpHMep, GHTYMHBIX) s
YMEHBIICHUA CHWJI HeraTHBHOT'O TpeHHMsA B OypOOITyCKHBIX CBasdX 3HaueHHe Nn
PEeKOMEHIYETCH YCTAHABIMBATh O MMEIOIMMCS JAHHBIM HCIBITAHMH CBall Ha
BBIZepTHBaHMHE.

11.10. CymmapHas CHJIa HETaTHBHOr'O TPEHUS Nn, AcHCTBYIOMIAR HA BHCSH-
Yy10 CBal0 NPH NPOTAMBAHMM CJIOS MEPIOro TpyHTa, NMpOpe3acMoro €io, misd
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6ypoonyCKHBIX cBali ompepenserca no dopmyne (54), a mpu ApyTHX CHOCO-

6ax morpyXeHus cBaM — no 3to#t e dopMyre mpu 3HaveHUIX | o, i ompene-

nsemeix no yxasaHusMm CHull 2.02.03-85 kak asis pacueTHEIX CONMPOTHBIIE-
vl i-X JfoeB IpyHTa NpH BBUICPTHBAHMM CBail, NPH 3TOM Y. NPHHHMAETCH
paBHuIM (),7. HeraTusHoe TpeHAE YYHTHIBAETICH IO NHOLOLIBLI MHOTOJIETHENPO-
TaUBAIOLIETO MEPIOTO I'PYHTA.

11.11. Pacuet caitHbIX PyHIAMEHTOB, IOTPY>XEHHBIX B TOKAIIBHO OTTASH-
HBIe PPYHTHI, N0 JedopMalisiM NPOH3BOOHTCA C HCHONB30BaHUEM UMEIOIFXCH
OAHHBIX CTATHYECKUX MCHBITaHW# cBait (1. 11.5), a norpyXeHHbIX B NPHPOIHO-
Taiibie IPYHTH — 1o ykasaauam CHull 2.02.03-85.

Ecnu cBau ommpalorcs Ha Talnble KPYIMHOOOGNoMoYHBIE TPYHTHI, WIOTHBIE
NEeCKH M TBEpAbic ITIMHBI, pacueT mo nedopmauuam ue rpebyerca. Hedopma-
UMM MOTYT He pacCUMTHIBATHCA TAKXKE IIPH YCTPOHCTBE KOMIIEHCAIMOHHBIX
(pyHIaMeHTOB, NO3BONAOLMX OGECIeUNTh NMPOSKTHBIE OTMETKH HAN3EMHBIX
KOHCTPYKIIHIA [IPH SKCIUTyaTallMy 35aHHS,

12. HPOEKTHPOBAHHE OYHJAMEHTOB B YCIIOBUAX
PACNIPOCTPAHEHHM A NYYHHUCTBIX T'PYHTOB

12.1. MunnmansHas miyGHHA 3a10KeHAA GYHIAMEHTOB B BEYHOMEDINIbIe
TPYHTE], HCTIONIb3yeMble 10 NIpUHIHNY T, MOXXeT He orpaHNIMBaTLCA, SCIH APO-
€KTHOE pelllecHMe oCHOBaHHit M QyHIaMeHToB 0G0CHOBAaHO PacyeToM Ha BCe BH-
OBl HATPY30K M BO3ACHCTBHI, B TOM UHMCIIEC IO YCTOHUMBOCTH H MPOYHOCTH Ha
BO3MICHCTBHE CHJI MOPO3HOIO IYyYCHHS.

nyGuny 3amoxeHus PYHSAMEHTOB NPH HCHONB30BAHMH BEYHOMEP3IIbIX
FpyHTOB 1o npHHIMNY 11 pekoMeHyeTcs Ha3HAYaTh:

WA HapyXHBIX (GyHAAaMeHTOB (OT ypOBH#A INIAHHPOBKH) — HE MEHeEe pac-
YeTHOH IITyOHHBI TPpoMep3aHua dP onpepensiemoit mo CHull 11-18-76;

I BHYTpeHHHX QyHIaMeHTOB OTAIUIHBAaEMBbIX 3[aHUN — HE3aBHCHMO OT

dp.

PekomeHayeTc B NMOCAENHEM CIyuae PacCTOSHHE OT HAPYXKHBIX Fpahel
BHYTpeHHHX (GYHIAMEHTOB [0 Kpad 3[laHWSA NPHHAMATL He MEHee MOJIOBHHEL
pacueTHol ImyOHHEI Ce30HHOrO MPOMEP3aHHA, H VIS NPeAOXPaHEeHHs OT Mpo-
Mep3aHHA IPYHTOB MO/ HX MOMOLIBAMH yCTPaMBATH CHAapYXXW 3MaHus oGBamo-
BaHHe,

Iny6uHa sanoxeHnsa (PyHAAMEHTOB MOXET Ha3HaYaThCst MEHBIIE PacyeT-
Holt TNyGHHB IPOTaHBaHMA-TIPOMEP3aHNA, CNTH: B NPOEKTE OCHOBanwil H Pyn-
BaMEeHTOB IIPEAYyCMOTPEHBI MepONPUATHS, HE NONYCKAIHE YBIAKHEHHUSA 1y-
YHHUCTHIX TPYHTOB OCHOBAaHHS, a2 TAK)Ke IIPOMOPAXKUBAHUA UX B IIEPHOJ, CTPO-
urenscTBa (nm. 12.6, 12.7); 3maHuA cHeuManbHO HPUCHOCOGNEHBI K HEpaBHO-
MepHEIM nedopmanuaM nyueHHs rpyHroB (. 1.7a) wm Mexay momoiIBaMH
byHnaMenTOB OIHOITAXKHBIX 3MAHHH U KPOBIEH NMyYNHMCTHIX FPYHTOB MMeEET-
ca Gydepnsiit cnolt M3 HeyYHHHCTOTO MaTepnana (1. 1.76).

12.2. Uckomoyenne (WM yMeHBbIHEHME) IepeMenleHHit He3arsyOneHHBIX
H Mano3aniy6neHHsix GyHAaMEHTOB B pe3ynbraTe HyYeHHS FPYATOB NOJ UX
nofoumBamMH obecneunBaeTca myTeM COKpAlleHHS TONILMHLI TIPOMEP3AOILETO
CJ108 MJIH CHHOKSHHSI ero IIyYMHHCTHIX CBOHCTB.
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YMeHbIlIeHVe TONIMHEI IPOMEDP3AIOIIErc COS MyUHHHCTOTO TPYHTA IOK
nopoumsoli QyHIaMeHTa JOCMIraeTc yMeHBIECHHEM pacdyeTHOH TiyGHHLI Ce-
30HHOTO MPOTaUBAHUA-IPOMEP3aHUS MPHPOJIHBIX MYYMHUCTHIX IPYHTOB 32 CYET
yCTPOACTBA HOACHIIOK H3 HENySHHHCTOrO IPYHTa TonumHuoR He Mernee 10 cM,
TEIDTOM30JIALHMH HA MOBEPXHOCTH TpyHTa (cMm. pash. 8; mm. 12.6; 12.7) wm
cMenieHdEeM (yHnaMeHTOB BHyTpb 3fanua (mm. 8.9; 12.1); Takoe cmemenue
ocoGenrio 3¢ dexmBHO B cGopHO-pasGopHOM 3maHMM, cobupaeMoM H3 GloK-
KOHTCHHEPOB, B KOHCTPYKIHAX KOTOPHIX NPEAY CMOTPEHEI ONIOPHEIE CTANIBHBIC
pamei,

CHM)XECHME I UMHMCTRIX CBOICTB TPYHTOB HOCTUI'AETCS

YMEHBILICHHEM BIIDKHOCTH I'PYHTOB, 3aleTAOLMX HIDKe HONoUIB ¢yHua-
meHTOB (11, 12.5) ;

3amMeHOH NPUPOAHOTO FPYHTA NoH HoxoimBaMi GyHIAMEHTOB B Ipefenax
pacyeTHOl MMyGHHLI Ce30HHOr0 NPOTAUBAHUA-IPOMED3aHUA MEHEE Ty YN HUCTHIM
WIH HeMYYHHUCTEIM I'PYHTOM

JIOKaNEHLIM YIUIOTHEHHEM OCHOBauM4a nof, dyumamentammn sBTpaMOoBa-
HHEM B Hero KpynHoo6nIoMOYHOTO I‘pym‘ai;

3aCOJICHHEM TI'PYHTOB BEIIeCTBAMM, He BRISHLIBAIOLMMM KOPPO3HIO CTAIH U
GetoHa (MpH CPOKe SKCIUIyaTanvM 3/aHMi Ha IUTollagke He Goliee Tpex JerT,
BO3BOOWMBIX HA TANBIX ¥ OTTAWBAIOIIMX TPYHTAX),

12.3. CaueHue CHJI, BRINYUMBAIOMMX @YHIAMEHT BCEICTBRE CMEP3aHsL
€ro MOBEPXHOCTEH C OKPYIKAIOIMMM TPYHTOM, JOCTHTAETCH:

YMEHBIICHHEM PACYCTHON ITIyOMHBI Ce30HHOTO HPOTAMBaHMS-IpOMEp3a-
HMSI NPUPOJHEBIX HYYVHMCTBIX TPYHTOB 3a CYeT YCTpOHCTBa HOACHNOK, TeIio-
HU30NALMM Ha MOBepXHOCTH IpyHTa (CcM. pasa. 8; mu. 12.6; 12.7) wim cMmenie-
M QyHIaMEHTOB BHYTPb 3manua (mm. 8.9; 12.1);

YMEHBIICHHEM BIIDKHOCTH TPYHTOB B HpepeNnax rnyOHHBI Ce30HHOTO Npo-
mepaanmua (o. 12.5);

3acosiendeM rpyuros (m. 12.2);

YMEHBILICHHEM HEpUMETpa CeueHuda HyHAAMEHTa B NpeenaX 30HbI pasBH-
TASA KaCaTeNBHBIX CHJT MyYCHH;

yMEHBIIICHHEM IPOYHOCTH CMEP3aHHA rPYHTa € HOBEPXHOCTHIO PyHIaMeH-
Ta B npefenax rMyGHHLI Ce30HHOIO IPOTauBaHUA-TIPOMepP3aHHs TyTeM ee obpa-
GoTKM — HaHEeCEHMEeM IPOTHUBONYYMHHBIX NOKpHITHH, 06epTHIBAHUEM MIOMUITH-
neHoBo# menkott i Ty 2.

12.4, NoBeinicHHe aHKepyolle# crocoGHOCTH (yHOAMEHTOB oGecneunBa-
eTCs yBeNHYeHHEM TNYGHHEI HX 3alOXEHHSI HWXKE CTIOSI Ce30HHOTO IPOTauBa-
HUSA-IPOMEP3aHUA U YCTPOHCTBOM aHKepHHIX T (bammakxos) (puc. 33).

12.5, YMeHblIeHHe BIIAXHOCTH TPYHTOB C UCHBIO CHIDKCHMS MX OyYHHHC-
THIX CBOMCTIB ITPOM3BONMTCA Ha IDTIONIANKAX, CIIOMKEHHBIX MaJl0oCKHMAacMBIMU

1 PyxoBocTBO O NPOCKTHPOBAHHIO OCHOBaHMA M PyHAAMEHTOB Ha IyYMHHC-
THIX I'pyHTax, — M.: Crpo#tuspnar, 1979:-39 c.

2 PexoMeHpaUMH N0 YMEHBUIEHHIO KacaTeNbHBIX CHJI MOPO3HOTO BBITYYHBa-
Hus GYHHAMEHTOB ¢ NMpHMeHeHHWEM IDIacTHYECKHX cMasok~M.: HMUOCII,
1983. ~19c.
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Puc. 33. Conpsoxenme croese ¢ Gammaamu cTonGuaThix GyHIAMEHTOB

1 — yemenrnwiii pacreop; 2 — aenesoGeronnasn (cranvuan) croiixa 3 — 6aza
croiiku; 4 — wenezoberonnwii Gawmax; 5 — Kkpenexusie 6oarvl; 6 — depe-
GAHHaA cToiKa; 7 — onopHbie Gpesna

NIPH OTTAMBAHHH BEYHOMEPITHIMH TPYHTaMH, H 06eCiedHBAeTCH MEPaMH O 33~
IIATE IUIOMIAKH OT NOATOIUICHHS] H OPI'aHU32IHA HOBEPXHOCTHOTO CTOKa.

Jins 33004TH TPYHTOB OT MECTHOIO HEpEYBIDKHEHMs N0 KOWTYPY 3fa-
Wi co CPOKOM CIryxGu1 Gojiee S fieT IPOEKMPYIOTCA OTMOCTKH WMPHHOM
1,5 M ¢ yknosom 30-50%.s .

12,6. Tlps npoeKTMpPOBaHHM H BO3BeACHMM Maio3arnyOneHHBIX $yHIa-
MCHTOB CINEiyeT CTIPeMHTBCS OOecreuMBaTh OJHWHAKOBBIE YCIOBHA IpOMep-
3aHASA H OTTAHBAHHA NMYUYHHUCTHIX TPYHTOB IO HX MOMOLIBAMM: YCTpaHBaTh
NMOBCHIIKY, MOIYIIKY H TEIDIOH30JIALMIO ONLHAKOBOHA TONMIUMHEI, He ONUPAThH
$yHIaMEHTE! HAa YacTHUHO OTTASMHHBIE WM YACTHUHO IPOMEp3Ime T'pYHTHI
pasHoli TonimHLI; paboThl HyNeBoro HMKIA BEINONHATH Oe3 mepeprBoB
B Kparuaiiiime CPOKH, He AONyCKas PasphiXieHss ¥ SONOJHUTEIILHOTO YBIaX-
HCHMsI TPYHTOB B OCHOBAHMAX ; MOA3CMHAIC CETH YKIIAa/IbIBATh OJHOBPEMEHHO C
ycTpolicTBoM (PyHAAMEHTOB; MHHHMANbHO HAPYIUATH [epHOBO-TIOYBEHHBIH
MOKpPOB BHE QyHIaMeHTOB.

12,7, TlpoTHBONYUMHAAN 32LIMTA 3HaHMi HOTKHA OBITH obeclicueHa Kak
B TCUCHUE HX 3KCIIYATAUMH, TAK ¥ B NEPHON CTPOMTENHCTRA. B 3maHusx, He
COAHHBIX B 9KCIDIyaTalHIo, ecim He obecneunBaeTcs yCcroiuMBOCTh QyHIaMeH-
TOB HPH HyYeHMH, PEKOMEHOYETCA OpeloXpaHATh TPYHTEI OT [IPOMEP3aHHA 1y-
TeM YKNaiKH BOMM3M NOBEPXHOCTH TEIUIOH3ONAUMYE (LUIAKa, OIMIIOK, KEPam-
3HTa, NEHOINACTa ¥ T.1.). Eom ¥ B 5ToM ciiyuae He oGecmeuuBaercs ycrotun-
BOCTE yrmameHTo8, nenecoobpasno upn npuruume II npexycmoTpers oron-
JIeHHE MoMeIeHHH, IPUMBIKAIONMX K PyHIaMeHTaM.

12.8. Hapaemnble KOHCTPYKUMH 34aHuil, BOIBOIMMBIX Ha ITyUMHHCTRIX
TPYHTaX, Oy HCKTIOUECHAS] HOPMABRBIX CHJI IYUeHHsi JOTKHEI YKNaIHBaThCA
C 3a30POM OTHOCHTENTEHO IOBEPXHOCTH TPYHTa, BEJIAYMHA KOTOPOTO NPHHEMA-
erca He MeHee 15 cM. HIpu ycTpolicTBe MONOB 110 TPYHTY OHM HOJDKHEL GbITH
3alIHINCHBI OT IPOMEP3AHUA ¥ HAPYKHBIX CTeH.
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12.9. Hpu npoexkmiposanuy GYHAAMEHTOB NPOM3BOIUTCH IPOBEPKAa MX
YCTORYMBOCTH, NPOUHOCTH M TPEUIMHOCTOHKOCTH C y4YeTOM yCHIIHi{, BO3HMKa-
IOHMX APpH HX B3aMMoACHCTBHM C MyYHHMCTHIMM TPYHTaMH.

Pacuersr pyHmaMeHTOB BEINONHSAIOTCH:

Nno yCTolYMBOCTH corynacHo 1. 12.10;

110 IPOYHOCTH M TPEITHHOCTOMKOCTH cormacHo m. 12.15,

12.10. TpoBepka ycToWuMBOCTH (PyHIaMEHTa OPK NEHCTBHH KaCaTENBHAIX
CUJI MyYEeHHsI IPON3BOOUTCA U3 YCITOBUHS

')'lehAfhkO + 'yZNQ - NG < Nrf/('yn'yx), (56)

THE Yy H Yy — K03 OHUIMEeHTRI COYeTaHHUH, TPUHUMAcMbIe PaBHBIMH COOTBET-
ciBeHHo 1 u 0,8, ecnm T Afhk0 > NQ, wik 0,8 u 1, ecnu TﬂlAﬂlkO <

<Npn; T¢p — PACUCTHAA yNenbHas KacaTenbHas CUIIA MydeHns, Mila, npuHuMma-
emag nom 12.11; Afh — mioans GoKoBOH NOBEPXHOCTH (PyHIAMEHTA B IIpe-
Agnax pacyeTHo#t ITyGHHLI Ce30HHOrO NPOTAHBAaHMA-IIpOMEp3aHus M>; k0 -
KO3(QOHUHEHT CHIOKeHUS BLINYYMBAIOIICH CUNLI 33 cUET BEPTHKAIBLHOTO AaBJie-
fMst Ha GamiMaxy cTonGuathiXx PyHIAMEHTOB, IPHHMMACMELH M0 PeKOMEH/a-
M 0. 12.12 (st csalt kg = 1)5 Ny — pacueTHas BepTHKaNIbHas BREPIH-
Baoillasi HArpy3Ka Ha QyHHaMeHT (BeTpoBasi, kpaHoBad  T.I.), MH; N, —

pacueTHad NOCTOSHHas Harpy3ka, MH, mepegasaemMas 3[aHHeM Ha GyHOAMeHT
K MOMEHTY HaYaia IPOMCP3aHHA I'PYHTOB H ompefiensemMas npH Koxpuipen-
Te HafeXHOC™ Mo Harpyske 0.9; 7, — TO Xe, YT0 B I 94, Ve~ xo3ddu-

UMEHT Hae)XHOCTH 110 OCHOBAHMIO, IIPHHUMaeMblIl paBHbIM 1,1; N . — pacver-

Hasl CHNa, yaepxuBalomas dyHOaMeHT oT BuInyunBaHuA, MH, Bcnencreue con-
POTHBNEHHS COBUTY FPYHTOB HHMJKE CIIOSi CE30HHOIO IPOTaHBaHHA-IIPOMEP32a-
HHA, onpefensieMas o peKoMeHzaiuam no. 12.13 u 12.14.

Ipu npoexmipoBanud (byHpmaMeHTa ¢ aHKepHoM mnurtol, GoxoBad mo-

BEPXHOCTh KOTOPOil CONMPHKACAaeTCA C NyYMHUCTHIM FPYHTOM, BMECTO T X
X Agp ko B Bbipaxenue (56) noxcraBmsercs Tth1 Afhl ko + Tho Afhz-;

3MeCh Trhj Afh1 M Tfh2 Afh2 BBIMHCIISIOTCH COOTBETCTBEHHO /IJIS CTOAKH M
AHKEPHOM IUMTHI.

12.11. PacueTHas yaenbHaA KacaTeJIbHasd CHJIa IIyYCHHsA T4, OTpenensercs

mo Tabn. 17.

Tab6nwnua 17
TpyHT 0O CTENEHA MOPO3HOH 3HavcHna The MIla, npn pacuernoi riry Guxe
OyMMHUCTOCTH (Tabn. 2) CE30HHOT0 NPOTaUBaHHA-TIPOMEP3AHHA, M

1 2 3

CHASHONY YHHUCTEIH 0,13 0,11 0,09
CpepMenyYyHHCTHIA 0,1 0,09 0,07
CraGonmyunHu cTbI#H 0,08 0,07 0,05



HNpumevuanu g 1. 3uayenus T¢p, M1 TPYHTOB, HCTIONB3YeMEIX HPH

o0GpaTHOl 3achiIKe KOTIOBaHOB, NPHHMMAIOTCH [0 1103. 1 Tabmuupl. 2. Tabmuy-
HEIE 3HAYCHUS T, YMHOXIOTCS Ha ko3 dumpent kﬂ1’ YUMTHIBAIOIIMA coCTOSA-

HHE oBepXHOCTel QYHIAMEHTOB, CMEP3AIUMXCA ¢ DYUHHHCTHIM MPYHTOM:
Buzei noBepxHOCTEM 3naverme k th

BeTonnsie, H3roToRICHHEIE B METAIUTHYECKOH

omawrybkKe . .. .........0.... e et e e e e e e N |
Beronnbie, B NepeBAHHOR ONATTYOKE . . . . . v v v v v v e v v n v v u 1.2
Bytoberonnbie u GeToHHbIE € MOBBILICHHOM
IEPOXOBATOCTBIO . - . . o v v v v v s s v n s enms s o s aseosas .. 14
Cranbhbie;
XONOOHOMEMOPMHPOBAHHBIE . . . . . o o o o v o g o v o oo as v ans . 0,7
TOPAYCHEPOPMHAPOBAHHBIC . . . . v o v o v o v v o v o e - es.-0. 08
KOPPOAMpPOBaHHBIE . . ... ..... e e e e e 1
Hepenaunnie:
HeoOpaGorannele . . . ... .... e e e e rr e e e 1,2
AHTHCEIITHPOBAHHBIC . . . - . o . v e o s a o v u o e s o oo anns ... 09
Bce BHOBI HOBEpXHOCTeH, IOKPBITHIC ITACTH-
YeCKHMHE cMa3KaMd BAM-3(4)*. . . .. ... .. ... ... ... ie.... 04

3. IIpu 06paboTKe rpyHTa CIOA Ce30HHOTO MpoMep3anus BONA3M dyHAaMeHT2
(ua paccrosimay 0,25 M OT ero MOBepXHOCTH) CONSMH XJIOPHCTOTO Kamus M
dropHcTOre HaTpUsA TaOnNUuHBIC 3HAYCHUS Tgp, YMHOKAOTCH Ha KoIPhUUEHT
0,7*.

12.12. 3navenns ko3dduimenTa CHUXEHHS BBHINYYHBAOWEH! CHILI ko B
dopmyne (56) onpepensiorcs mo Tabn. 18 B 3aBHCHMMOCTH OT d’ /b, dth ) /
/ b,b/bp, rme d — ryOHMHA 3aN0XKeHHUS BepXHe#t I'paHM aHKepHON IUTUTHI,

dipy (f) — PacuerHast ryGuHa. CC30HHOTO IpoTadBaHAg-IpoMep3ais, b — -
pMHA KBafpaTHOM aHKepHoll IWIMTEL, b_ — pasMep KBaApaTHOTO MONEPEYHOTO
ceuenus CTodiky pyHIaMeHTa B mpelienaxX INyGHHBI Ce30HHOIO NPOMEPIaHMs.
Bapuanr 1 npuMeHsieTcs Ijis TPOMEP3aOMIEro CNos CE3OHHOI'o NMpPOTAHBaHHA
B YCHOBHAX CIHBAOIIMXCS BEIHOMEP3IIHIX TPYHTOB, BapuaHT Il — B OCTanbHBIX
CRy4asx.

*

PeKOMEHNALMH [0 YMEHBIICHHIO KACATENBHBIX CHIT MOPO3HOTO BHINYUAB AN
(byHIaMEHTOB C NpHMeHeHMEM ITACTHYECKHX cMa30K M.: HHAUOCI, 1983, —
19 ¢.
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Tab6nuua 18

da’ |4 h () 3HaveHus k0 (BapuanT 1) 3uavenns k0 (sapuanr I1)
b upu 1/ bp, paBHOM opu b/b ) paBHOM

2 3 4 5 2 3 4 5

05 |os o061 050 041 04 058 041 027 023
05 071 065 061 059 063 05 047 044

! 1 0,71 0,65 061 059 061 046 04 037
) 05-109 08 087 087 08 081 079 0,79
2 088 085 083 083 076 067 065 0,63
3 05-2096 095 09 093 09 09 088 087
3 093 092 091 09 084 08 0,77 076
s 05-3098 098 098 097 097 097 096 095
5 096 096 096 096 09 089 088 087

12,13, Pacuernas cwna, yaepxusaomias GyHIAMEHT oT BhITyUMBAHHS 32
CHET CMep3aHus eT0 C BeYHOMEPITRIMM IpyHTaMH, Nrf’ MH, ppuHEMaercs His

CBafHHIX ()yHHAMeHTOB paBHOM BTOPOMY CnaraecMoMy B ckobxkax dopmyn
(45), (46), (48), (49) u (50), s cron6uaTHIX GYHIAMEHTOB — IHAYCHHIO,
onpenensemomy no hopmyne

N =27 (b+l) [hPRaf +067(hg-h )Ry ], Y}

TAhe ¥, — Koa)HUUHEHT yCnoBuii paGoThl, IPUHUMACMbIH PaBHBIM 1; but -

IMpHHa A AHMHA NONOIIBH (QyHHAMEHTa, M; hp ~ BRICOTa HMDKHell CTymeHH
Gammaxa, m; hf - rnyOHHa 3aoxeuns HyHOAMEHTa B BETHOMEPITLLA IPYHT,
M; R ¢~ pacterHoe coNpoTHBNEHHe CIBHTY NO NOBEPXHOCTH CMep3aHis ¢

BepTHKaNIBHOM TPaHR0 HIDKHEl cTymenu Oammaka, Mila, onpemensemoe npyu
TeMmeparype Tm (. 6.1) na ryGune or BIBM z = hf - O,Shp; Rsh — con~

pOTHBNICHHE Mepanoro rpyHTa cusury, MIla, onpenensemoe no CHull
11-18-76 — npu Temnepatype T m B2 rny6uHe z = hf - hp.

12.14. Pacversas cuna, yAepXuBaoiias QPyHNAMEHT 0T BLITyWMBAaHUA 32
CUET TPEHHA eI'o ¢ TANRGH PpYyHT, Nrf’ MH, onpegensercs no dopmyne

n
Nrf =7 . z 'chfi Af, i’ 8)
i=1
TAC Yo H Yop — k03¢ duIHeHTH yCToBHH PaGoThl COOTBEICTBEHHO (DYHIaMEH-
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Ta B IPYHTe H IpyHTa 1o 6oxoBoll noBepxHocTd (yHIAMeHTa, IPHHAMAaeMEIe
cornacHo ykasammsm CHmuil 2.02.03-85 (mig aHKepHBIX QYHIAMEHTOB KaK
s HabuBHEIX CBal) ; N — YUCIIO CIOEB TATIOr0 FPYHTA OT pacueTHOH IiTy GHHbI
CE30HHOTO NPOTaUBAHUA-TIPOMEpP3aHUA OO CEPeOMHBLI aHKEPHOH ILIATHI (B aH-
KepHbIX QyHIAMeHTax) WM 10 NMOHOWBL! QyHAAMEHTOR (B OCTANBHBEIX CITy-
uanx); fj — pacueTHoe COMpPOTHBNICHHE I'PYHTOB CHBUTY Ho GokoBolt moBepx-
HocTH (QyHpaMeHTa B i-M cnoe, MIla, mpunvMmaemMoe COINAacHO yKa3aHHIM
CHall 2.02.03-85 (mna ankepusix GyHAaMEHTOB, KaK Ijid HaGUBHLIX cpait) ;
Af j — IUTOLIANe BEPTUKATLHOH NOBEPXHOCTH CHBHT2, m2, B iM cnoe, npu-
HAMaeMasi PaBHOM /ISt aHKEpHbIX QYHOAMEHTOB — IPOM3BENEHHIO TOJIUAHEI
i To cmost Tanoro rpyHTa Ha MEpUMeTp aHKepHOM IUIHTHI; Iif cBal M CTON-
GoB Ge3 aHKEPHOH IFTUTHI — IPOH3IBEACHHIO TOMIIMHEL { -TO CJIOS Ha MEPHMETP
MX CevyeHHA.

12.15. Xene3zoGetounble cBal (CTOMKM) HONMKHE! YOOBAECTBOPATH Tpebo-

BaHMSIM TPEILMHOCTOKKOCTH MPH MOPO3HOM MMYyUEeHHHW I'DYHTOB, 4 COCIHHCHME
cTofixu 1 Gammaka cronGuaToro ¢pyHmaMeHTa JOMXHO OHITH IPOBEPEHO HA OT-
PhIB TIpH HNEHCTBUH KACATENBHBIX CHJI Iy4eHMs,

PacuetnHoe ycunme N, MH, pasphiBaooiiee (yHIaMEHT, ONPEACAACTCH 1O
dbopmyrne

N = TlehAfh + ')’2NQ ‘NG ’ (&3]

The Yq» Ty Afh' Yo NQ, NG — To %e, 4ro B (opmyne (56), npHueM MpH oI
peneneHuH HarpysKu NG ans cronGyatoro (yHgameHTa CoGCTBEHHBIH Bec

TPYHTA ¥ aHKEPHOM INIMTH HE YUUTHIBACTCA.

IIpy nmpoexTMpoBaHuu (GYHIAMEHTOB C aHKepHoft mHTok B Qopmyne
(59) non, Afh MOHMMAETCA ol GOKOBON NOBEpXHOCTH CTOHKH B mpepe-
N1aX pacueTHOR rnyGHHbI Ce30HHOTO NPOTaHBAHHA-TPOMEP3aHNUH.,

13. TPUMEPBI PACYETA

Tlpumep 1. TpeGyercs onpenenMTs TOMIMHY HOACHHIKA Hof, cGopHO-pa3-
Gopnoe KapxacHOe 3aHHe, 0GeCHeWBAOINYI0 HA NOBEPXHOCTH HPHPOHHEBIX
TMHACTHIX TPYHTOB MaKCHMANBHYIO TEeMOEPaTypy Tm1= —~0,2°C. 3nanme

€ XONOAHEIM IIOANONIbEM BO3BOMHMTICA B I10C, AMIEPMa, OTMOCTKH 3alPOCKTH-
poBaHul 6e3 nokpsImhit. [TpMpogHEIe IPYHTHI — CYTIHHKH C IDIOTHOCTEIO MEp3-
JIOTO TPYHTa B Cyxom coctosaud 1,4 T/M®, cyMMapHO# BIaKHOCTHO LA

= 0,3, BIOKHOCTBIO Ha TPAHMIAX TEKYYECTH H DPACKATHIBAHUSA wp = 03mn
W, = 0,17. MaTepHan MOACHUTKH — [ECOK € IJIOTHOCTHIO B CYXOM COCTOSHHM
1,65 1/m* n W, 1= 0,07. TpoextHas umpua Gepmsl MOACHIIKH L=2mMm
CpenHeronoBast TeMmepaTypa IpyHTa T ¢ yuerom mporHosa ee M3MeHEHWs

TIpH 3aCTPOKe TEPPHTOpPHM, B TOM UHCIIE 33 CYET YCTPOHCTBA HOICHITKH, COC-
TaBnaer —~4°C.

TonumHy monceinmku hS paccumThIBaéM B COOTBETCTBHH CO cxemoit 11

(cM. puc. 27). HopMmarusHas IMyOMHA Ce30HHOTO MPOTAUBAHMS IICCUAHBIX
TPYHTOB, NONCTHIIAeMBIX ITMIMHUCTHIMM, ONpeNeNieHHast B COOTBETCTBHH Cc 1. 5.2,
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dth, s, n = 1,9 m, o bopmyne (18) c yuetom (19) mpuk = k;l = 1 onpe-
AEHsAEM BEJIHUHHY

= 10919 + 3(0,2) /(-4) =186 m.

Tak Kak hs' > lB /3, TO yTouHsAEM 3HaYeHHE hs' ,mpusuman Kk = 1,62:

hy =1,62:09-1,9+3(-0,2) /(-4) =292 m.
Hanee mo dopmyne (17) paccuuThiBacMm hs

hg=05-292(1 + V 1-0,7609192/(292 N2, 7m

Npumep 2. TpeGyeTcsi OMPENENHTL Pa3Mephl NOACHIIKA M3 YCIOBHH pa-
BEHCTBA INyOMH CE30HHOTO MpOTauBaHMs Moji c60pHO-pa3GOpHBIM 3MaHHeM U3
GnoK-KOHTelHepOB M BHE ero M o6ecreyeHUs Ha HOBEPXHOCTH npupommx TTIH-
HUCTBIX TPYHTOB MAaKCHMAaNbHOK TemMOeparyphl Tm = -02°C. Mepanor-

HO-TPYHTOBbLIE YCNOBUS Te e, YT0 B npumepe 1. HapyHsle Tpasn moaolus
dyHIaMEHTOB ¥ HapyXHBIX HPOMONBHBIX CTEH COBHHYTHI OTHOCHTENIBHO I'pa-
Hell ToCNeNHUX BHYTPH 37aHUS HA BEIIHUHMHY a; = 1,2 M, a y HapyXHBIX TIO-
TICPEUHBIX CTEH — HAPYXKY HA BENHHHY 8, = 0,6 M (puc. 34).

HopmaTtuHas rinyOmHa ce30HHOro NPOTaHBaHWA NPHPOIHLIX I'PYHTOB,
OfpelieJICHHAS B COOTBETICTBMH C I 5.2, dth, n= 1,4 m. Pacuernas rny6una
CEe30HHOTO IMPOTAMBaHHA HOM KpaeM 3maHusa mo hopmyne (11) dth = 09x
x14=126m, ,

HUcxonsa u3 cxemsl I, mo ¢popmyne (18) npu k= 1u kh = 0,8 onpene-
JIsieM TOJINMHY TOJICHIIKH NON 3NAHUEM hs' = 10819 +3(-02)/(-4)=
= 1,67 M, Opu 3TOM pacueTHasx ITyOMHA CC30HHOTO MPOTAWBAHMA MONCHITKH
noJ 3TaHHEM dth, s = 0,819 =1,52 m.

YuMThIBasE, 4TO dth, = dth, sl (rnyOuHbI npoTauBaHUA IOM, 3MAHMEM,

IZle HeT TEIUIOH3ONALMHA, i BHe 30AHHA, IC OHa yKNaJbIBACTCA, NODKHEE GbITH
pasuk) u h; = 1,67 M, B coorsercrsmy c.8.16 momyuaem &) =d + h —

—dy 5= 1,26 + 1,67 — 1,52 = 1,4 m. llapudy GepMul y TOpIOB 3[AaHHsA
%Bmmxemnsymonml.B: A 1t = 14 + 0,6 = 2 M.

Jlanee ompenenseM TONUIMHY TEIDIOM30NAIMM BHE 3NaHMA MCXONs M3
cxeMbl 1 (cm, puc. 27) . KoaddummeAT TEIDI0BOrO BIMAHAS o‘mocakh s BpH

"B Ih 2/1,67 = 1,2 npunanmaem no Ta6n. 10 pasubim 0,72, TomuuHy 3a-
HIMTHOTO GO TI6CKa Hajl TEHNOM3OJAIMeH NPHHEMacM h(}: 0,3 m, a TomuH-
HY CJIos TEIDIOM30MAIMH B IIEPBOM NPHONMKCHUH MoIaracM hw 0,03 M, Tor-

Ja InmyOHHa NpPOTAMBAHMA MOH, TEIIOHU3ONAUAEH = dth s hO - hW =
=152 -0,3 — 0,03 = 1,19 m. Monarasi, 4To OTMOCTKH yCTpanBaioTcs Ge3 yep-

HOTO NOKPHITHA, MPHHAMAEM, COTTIACHO 1. 8.14,uo Kaptam T a= T1 = 9,5°C K
td =t = 11,5-10% ¢
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GlIOKKOHTeliHepbI; 4 — pacueTHBIN
BI'BM

Mpu Tyty = 10910° OCyc » hg = 0,3 m 1o Ta6n. 11 mpuHIMaeM my=
= 0,93. Tlo dopmynam (22) u (23) npu R, = 0 (cuyuaif pacuera BHe 37a-

HUSA) HAXOTHM T2 H t2;

T, = (109-10° — 14-10° (0,3)2)/(10,710°) = 10,1°C;
ty = 0,93-11,5-10° = 10,710° ¢.

Hns onpenenenua mo dgopmyne (21) KoMmmexca n BeHCIseM 110 $op-
mynaMm (7) # (6) Benuumun Lv 1 ¥ Q, ypHYeM OpH BLIVHCIICHHH L, wcrnons-
3yeM XapaKkTepHCTHKH necka, a Q — XapaKTepucTMKH CyrMHHKA. g 3Toro
oupenensem:

1) mo CHall 11-18-76 mns rpywra monckmxu A, = 1,32 Br/(M9C);
Cypy = 2010410° Jix/ (M*OC); Cp= 1780-10° i/ (MPC); As MPHPORIBIX
TpyHtos (cymmmiikoB) Ay = 1,57 Bt/ (M°C); Cy= 2180-10° Jix/ (m°C);

2) no peKOMEHOALMAM 1. 5.4 HpMHEMAacM:

Tb, £= 0 (mnsa neckoB) # Tb, £= ~0,2°C (ana cymmnkos) ;
3) mo dopmyne (24) HaxomuM IS TPYHTA MOACHINKHA (BHE 3[aHUA)
~4+0,3(1,9 -1,52+0,03) = —3,9°C;
4) mo ¢opmyne (9) Temileparypy
T=[39 - (-0,2§ [(10,7-109/@310° )
¥ COOTBETCTBYIOLLCE 3TOH TeMneparype km = 38 (1abn.4).
Hicxofis H3 BHIYMCICHHBIX 3HAYCHHMI HaXooMm

*

TO"

-0,22]= -23°%

L, = 3,35-10%0,07:1,65 + [10,7-10° 27~ 10°) —o,1] [2010-10%10,1 -
—1780-10° (~3,9)] = 46:10° Jix/m;
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—_—
Q= [0,25 — (10,7°109/(3 109] (-39 +0,2) 3,8 v/ 1,57:2180:10%
x 10,7-10° = 48-10° Ix/m?-

n= 0,72-1,19(46-10°-0,72-1,19 + 48-10° ) / (1,32-10,1-10,7-10° ) = 0,52,

Hanee no rpadguxy nHa puc. 28 npu n= 0,52 npaaamaem ¥ = 1,3 U BENEKC-
nseM TpeGyemyio TONMIMHY TEIIION3ONALME 1o dopmynie (20)

hy, = 0,05 (-1,3-0,72-1,19/1,32 — 0,3/1,32 ) = 0,03 m.

TMonyveHHoe 3mavenne h CoBNajiaeT ¢ paHee NPUHATHIM, NOITOMY Iie-
pecueTa hw He Tpebyerca. TakMM o0pa3oM, MOCTABNEHHOMY YCNOBHIO YROB-
7IeTBOpACT Mofchimka TonmumHoi 1,67 M ¢ Tewrou3onsudelf ToMumuoM hw =
= 0,03 ™M, ynoxeHHO! B ee TeJie HO KOHTYDPY 30aHus Ha IiyGune oT moBepx-
HOCTH h0 = 0,3 M. llupuna Gepm y TopHOB 3TAHUSA ]'B = 2 M. VY HapyXHEIX
TIPOJIOJIBHBIX CTEH MOXHO HA3HATATE €€ MCXOM H3 YCIOBHS, Yr0 OBl HAPYKHBI
KOHTYD TCIUIOH3ONSAIMHA CoBHAfan ¢ GpoBKoif mOmChIKM, Toraa I-B =2 -

-2 = 2 - 1,2 = 0,8 m. BuyTpesuuit KOHTYp TCIIOH3ONALHAHM OTOHABHHYT
BHYTPD 3[AHHS Ha BeNHWMHY 4 = 0’4dth = 0,4-1,26 = 0,5 m(m. 8.16), Ta-
KUM 00pa3oM, TONHAA INHPHHA TEIVIOH3O/SAIMH ¥ TOPHOB 3[AHMS 1}3 + A2 =
=2+0,5=25wm,ay npogonssix cren 0,8 +0,5 =13 M.

Tax KaK QyHAAMEHTHl Y HaPYXHbIX IPOIONBHBIX CTEH CABMHYTHI OTHOCH-
TEABHO Kpas 3[aHMd Ha BEIHUHEY 3 > A2, TO MOXHO OTKA3aTHCA OT YKAAAKH
TEIUTOM30NALMH Y HPOHONBHEIX cTeH (cM. puc. 34), ofHaKo mpu 3ToM Heo6xo-
IMMo, YTOORI ag > 3hs = 3+1,67 = 5 M, DOCKOJNIBKY B 3TOM ClIy3ae TeIII0BoC
BHMAHKC OTKOCOB Ha TMyGHHY Ce20HHOTO IIPOTAUBAHMS NOJ, ITHMM PyHAaMEH-
TaMM MOXHO He yuaThisaTh (1. 8.12).

TIpumep 3, Tpebyercs pacCIMTaTh CBaM NOJ BHYTPEHHHS CTEHHI XXHIIOTO
ABYXITAXKHOTO cOOpHO-pa3GoOpHOro 3HaHMA, BO3BOOMMOrO B HOC. AMuepma
Ha opoK 15 1ieT. TpyHTB! NPEnCTAaBiIeHb! CYTTTHHKAME C JIBIHCTOCTSIO ii <
< 0,2, np# orrauBannM TeKyuMH, Mx cymmapHast BIaXHOCTE B CJI0€ CE30HHO~
TO MPOTAHBAHMSA W, = 0,3, BN2aXHOCTE Ha TPaHMIIC PaCKaTHiBAHHA Wy = 0,17,
YHCIO INTaCTHYHOCTH Ip = 0,14. CpegnerofgoBas TeMieparypa T'pPYHTOB TO =
= _4°C. TIpoeKTOM NpeRyCMOTPEHS! METAUIMYECKHE cBau B3 ropsuenedop-
MHpOBAaHHEIX Tpy6 maamerpoM d = 159 MM C TonumHOW CTEHOK A = 6 MM.
Cear yCTaHaBIMBA®TCA B NpoGypeHHBle CKBaKMHEL, 3aNONHACMbIC TIIMHUC-
To-mecYaHLIM pacTBOpoM. JHINHA Haf3eMHOI JacTH CBam JI0 MECTa OPUIIONKE-
HHA TOPHM3OHTANMBHON HACPY3KH 10 = 1,6 M. Harpy3xu Ha CBalo: pacueTHas
BepTuxansHag N = 150 xH, pacueTHas ropH3oHTaNbBHas OT NCHCTBHS BETpa
P=6,2 xH.

HopmarmueHag TnyOGuMHA CEe30HHOTO NpoTawBaHWs, ONpeneneHHad Mo IL
5.2, dth n= 1,4 m. PacueTnas rmy6uHa Ce30HHOTO TPOTaHBAHUSL NOJ, Ceperu-
Ho#t 3pamwa 1o popmyne (11) dyy = 08142115 m.

PaccuuTEIBaEM CBAX0 HA IOPH3OHTAABHYI B MOMEHTHYIO Harpysii. Yud-
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TEIBas, UTO 32MO/THEHHE CKBAXKYH MPOM3BOMUTCA INHHHCTO-IIECIAHLIM PACTBO-
POM, CONPOTHBJICHUC IPYHIOB CROS Ce30HHOTO NMPOT4UBAHMA B COOTBETCTBHM
cm. 105 He yuuThIBacM. BepTHKaNbHAsl HAUPY3Ka BRIZHIBAET MOMERT B CBac

M ‘= Ne' = 150:0,03=4,5 kHM, Tne e’ — gomycKaeMoe CMEIEHHE CBAH B
I1aHe, ApUHKMacMoOe N0 pexoMeHpauaMm i1 10.6 passnm 0,03 M. Momenr,
OPHBEINEHHRI K MECTY 3alleNKH, ¢ y4eToM 3aBHCHMocTH (42): M = M'+
+P(10+ dth +15b) =45+62(1,6+1,15+1,50,159) = 23,1 xkH:Mm <
< Mu = 32 kH-M (0. 10.6), npy onpemencHuM npedeLHOTO MOMEHTa Mu noe
Tabn. 15 pacueTHas JyiMHa CBaH lef npuHuManace mo dopmyne (43): 1ef=
=2(1,6+1,39) =598 m.

Taxum o6pazom, BRIGpaHHOe NoMepeuHoe CeYeHRe yaoRNeTBOpseT Tpebo-

BaHHSAM paboTHI MaTepHana csan.

PaccuuThiBaeM JUTHHY CBaH B BEeYHOMEP3NIOM IpyHTe hf M3 ycnoBus obec-
eueHUs Hecyliel cmocobGHocTh ocHoBaHMA. Pacuer npon3somumM mo popmyse
(45) . TlpemBapuTensHO 3ajacM hf= 2 m. o pexomerpamuam n. 10.8 Haxo-
M KoadbdumeHT yonoBuit paboTh 7= 1,32. [Ing HaxoxpeHns oo Tabmu-
nam CHull I1-18-76 pacueTHBIX CONpOTHBICHHN Mep3nbiX rpyHroB Ru R af
BEHCNAEM o dopmyne (12) pacueTHbie TeMnepaTypEl, IOAB3YACH Fpadukom
puc. 25 ong onpefeneHdd KoabhHuIeHTOB a, et
T,= [-4-(-02] 057+ (-0 = 24°%C, T,= [(-4-(-02)]x
x 0,29+ (-0.2) = —1,3°C; R= 1,2 Mlla; R ;= 0,12-0,7 = 0,084 MITa,
Inomans Topra cean A = 0,2523,14:0,159% = 0,02 M*, mromans ee 6okobult
noBepxHocTH Hixe BTBM — Aaf= 3,14:0,159-2 = 1 M2. Hecymas cnoco6-
HoCTs ocHopanus N, = 1,32 (1,2+0,02 + 0,084-1,0) = 0,14 MH.

Hecyiyo cnocoGHOCTE CPaBHMBAEM € PacdeTHOM HArpy3Kod MCXOOS U3
ycnosusa (44): N= 0,15 > Nu/ ('yn'rK )=0,14/ (0,9:1,2)=0, 13 MH, Cne
AoBaTenEHO, HeoOxoMuMas Hecyllas CHOCOGHOCTL OCHOBAHUS INPH hf =2 M
He mocmMraetcsa. TpeGyemasn Hecyimas crioCOGHOCTE MoXeT SLITH HOJIyueHa B
YaCTHOCTH NYTEM YBEJIMYCHMS [UTMHBEI CBad B BEYHOMEPIIOM TPYHTE MITH H3-
MEHEHUs COCTosAHMsA ee GoxoBoMf moBepxHocTd Hmke BI'BM. Ilpumumaercs,
YTo CBaH NPEABAapUTEIBHO KOpPPOIMPYIOT. B 3TOM ciyuae Raf= 0,12:09 =
= 0,108 MIla, Nu = 1,32 (1,2:0,02 + 0,108:1) = 0,1 T MHu N < Nul (v x
x'yx) = 0,16 MH, T.e. secymias criocoSGHOCTE cBau o0ecIeunBaeTCs.

Hpou3ssomiM MpoBEPKY YCTOWYMBOCTH CBa® M[pPH INyYeHHWH TCPYHTa Mo
dopmyne (56). Onperensem BXoAfgIlMe B Hee mapaMerpsl: KodpdHIMEHTE
= 1; Yy = 0,9; Y = 1,1; pacueTHyI0 yIENBHYIO CHITy ITyYSHUN YIS dth =
= 1,15 M no pexkomeHgamam . 12.11 = 0,127-1 = 0,127 MIla, miowane
HOBEPXHOCTH CBad B INpeHeniaX ITIyOMHEI dth: Afh= 3,14.0,159.1,15 =
= 0,57 m*. Tak xax B 370i popmyne VTt Am = 1-0,127.0,57 = 0,072
MH < Nrf/ (71171() = 0,108-1/(0,9-1,1) = 0,109 MH, To ycrofiunBocrs cBau
obecneuBaeTCA KaK B CTPOMTENBHOM, TAK # SKCIUTYaTalHOHHON IIePHOMBI,



Mpumep 4, TpeGyeTca onpenenHTh pa3Mepsl OOLUIBLI OTACHEHO CTOAILLIE-
ro HesarnyOneHsoro dbyHnamMenTa c6opHO-pa3GopHOTO 3IaHKUSA, COCTOMILETO U3
6nox-KoHTeHHEPOB, YCTAHOBJECHHEIX C 3a30paMH 3 CM MMpH obecTieYeHHOM BO3-
MOXHOCTH IICPHOMMYECKOTO BLIDABHHBAHMA OTMETOK OMOPHBIX KOHCTDYKIHit
B YUIOBHSX IKCIUTyaTallid. PacueTHELl cpoK 3KCIUIyaTauMy 371aHMs Ha IUIO-
mwagKe — 5 mer. BeyHoMepanble TPYHTHI HCMONb3yIOTCA 1o NpuHwkny 1. ['pyH-
Thi CJOS CE30HHOT'O MNMPOTaWBaHMA HPENCTABJICHBI CYTJIMHKAMM, AMEIOLMMHA
noule oTrauBaHud K03)OHUHESHT NOPHCTOCTH € = 1 H NOKa3aTeNlh TEKy4eCTH
IL = 1. HopMaTHBHAA BepTUKabHAA HArpy3Ka Ha ypOBHE KBaJpaTHOH B IUIa-

He nomomBHl pynnamenta N = 35 kH. HopMaTHBHBI MOMEHT Ha ypOBHE MO-
IOLIBHI OT BeTpoBoit Harpy3ku M = 1,1 kHe-m.

TlockonbKy ONOK-KOHTeliHephl YCTAHABIMBAIOTCS C 3a30paMH He MeHee
3 cM u obecneyrBaeTCA BO3MOXHOCTD NIEPHOAHUSCKOIO BHIPAaBHMBAaHMA OTME-
TOK OHOPHBIX KOHCTPYKIM#i, TO B COOTBETCTBHH ¢ yKa3aHMaMM ni. 1.7 u 12.1
30aHME MOXET PacCMATPHBATHECHA KaK mpHCHocoGeHHoe K Aedopmalusam Imy-
YeHUS TPYHTOB CJIOA CE30HHOTO IIPOTAUBAHHUSA.

Pa3sMep NOpoWBhL ONpPEAEIAeM B 3aBHCHMOCTH OT PacyeTHOTO CONMpPOTHB-
TIEHHs1 TPYHTa, TIPH 3TOM pacueT OCHOBaHHA Mo HedopMalHAM MOXeT He IIpo-
H3BOOHTLCHA (M. 9.3 B). BHauane no pexoMeHpauusaM Ir. 9.5 ¥ yxasauuam n.3
npun. 3 CHull 2.02.01 —-83 pemucnsieM pacyeTHO®E COMPOTHBIICHHE TTMHHUCTOTO
TPYHTA CIIOA CE30HHOTO MpoTauBaHMs R, mpelBapHTelIbHO 3aaBasiCh CTOPOHA-
MU mofowBEE b=1= 09 m; R= 7c2R0 1+ k1 (b - bO)/bO) (d+ do)/
/(2d0) =1-100 (1 + 0,05 (0,9 - 1) /1) 2/ (2-2) = 49,8 klIa.

B COOTBETCTBHM C PeKOMEHAAUMAMY 1. 9.4 OpH SKCUEHTPHCHTETE BEPTH-
KanbHo#l Harpy3ku e = M/N = 1,1/35 = 0,031 m>1/30=09/30 = 0,03 ™
pa3sMephbi OJOUIBBE NOJDKHBI ONpPENenAThCA U3 ycnosus (32), T.e. orpanmye-
HHSl KPaeBOTO [IaBNICHMSA p_ . BENHYMHOK 1,2R/09 = 66,4 xIla. [lo dopmy-

ne (34) nonydaem

= 35 4 L6 _ 437491 = 523 «ila < 66,4 xIla, Te.

P
max 09.09 093
JaHHOE yCIOBHE BHINONHAETCH.
AHanoruunsiii pacueT npu b = 0,8 M pmaer R = 49,5 «Ila, Pmax = 67,6 >
> 1:2:49,5/0,9 = 66 kIla, cieroBaTensHO, MPUHATEHIE Pa3Mephl CTOPOH NOJOIL-
Belb=1=0,9 m coxpansmorcs.

Mpumep 5. Tpebyercs onpemenuTsh pa3Mepsl HONOMIBH  OTHENBHO
CTONIIErO HapyXHOTo HesarnmyOneHHoro dbyHZaMeHTa OfHO3TaXHOro cGopHo-
pa3GopHoro NMaHeNLHOTO 34aHHUSA, BOIBOOMMOTO B Hoc. AMpaepma. PacueTHnit
CPOK IKCIUTyaTally¥ 3[aHMsl Ha rmrowlanke 10 mer. BeuHoMepanble TPYHTEI MC-
MONBL3yTCA 110 NpuHIMNIy 1. IpyHTH! ClOA Ce30HHOTO ITPOTAHBAHASN MPELICTaB-
JIeHBl CYTTIHHKaMH, HMEOIHMH [OCNe OTTaHBalHA Ko3QOHUHEHT NOPHCTOCTH
e = 1, moKa3arenhb TeKYYeCTH I = 1, cymmapiyo BraxHocTs Wiot = 0,3.
HopmaTiBHasA BepTHKaNbHaf Harpy3ka Ha ypoBHe KBafipaTHo# B IUIaHe mo-
powBsl pynpamenra N = 35 xH. HopMaBHEEI MOMEHT Ha yPOBHE MOAOIIBAI
OT BeTpoBoit Harpy3ku M = 1 xH-m.
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B cooTBeTCTBHH C yKazanusimi 1. 12.1 He3arnyOneHHEle OTHENIEHO CTOS-
e GyHEAMEHTE MOTYT GBITH MPUMEHEHEI, ECIH MEXOY MX MOAQUIBaMEH H
KpoBJicH NyYHHHCTBIX FPYHTOB OynAeT pacnonaratscs GydepHell croilt U3 Hemy-
YMHHCTBIX rpyHTOB. C 370l Henuio npuMeHsieM TIOACHIIKY H3 IeCKOB CpemHelH
KPYNIHOCTH, YIUIOTHEHHBIX JI0 CpefHel NIOTHOCTH B CyXOM cocToshmu 1,65
/M3,

HpeaBapuTeyibHO 3aJacMCH TOMIMHON TMOCHIIKY hs = 1 m. Hopmarus-
Had My0uHa Ce30HHOTO NPOTAHBAHHA NMECYaHBIX FPYHTOB, MOACTHNAEMbIX TTH-
HUCTBIMH, dth s, n = 1,9 M (cm. npamep 1); To Xe, IMHHUCTHIX dth, n=

=14 M (cM. npamep 2). [Ipu U3BECTHBIX IHAYCHUAX dth, s, n“ dth, p Haxo-

M 13 bopmynsl (16) TONIHMHY CE30HHONPOTAKBAIOIIETO CNOS B IPHPOMHBIX
rpynTax h,, Homaras, 4to umpusa Gepmet lp > 3h u kh' =09 (1.5.6):
h, = dep, n(kh' -»hs/dth’ s, p) = 14009 - 1/19) = 0,52 m. Jlo-

OyCTHMAas TOJNIUMHA CNOSA NMYUMHHCTHIX I'PYHTOB, MOACTHIAIOIIMX HemyuYMHHC-
Thie, cormacHo . 1.7 6, h = 0,65 m. [Tockonsky h2 < h 2y » TPHEATYIO TON-
IIMHY HOACHIMKH ocmnxem 6e3 H3MEHEHN .

Pazmep nonoluBhl onpefienfeM B 3aBUCHMOCTH OT PacUeTHOTO CONPOTHB-
TICHHs TPYHTA, NPH STOM PacueT OCHOBaHHA Mo HeopMalliIM MOXET He Ipo-
u3BopuTECA (N. 9.3B). BHauane mo peKoMeHpamusM I 9.5 M ykaszanmaMm 1. 3
npur. 3 CHull 2.02.01 -83 BrIwMciiseM pacyeTHOE CONPOTHBIIEHHE MECYAHOT'o
TPyHTa CIIOA CE30HHOTO NIPOTAMBaHMs, MpPeBapUTelIbHO 3a/laBajiCh CTOPOHA-
MH mofoumBrl b= ¥ = 0,5 m: R = y R, (1 +%k) (b~ bg) /bg) (4 + do)/
/Qdo) = 11400 (1 +0,125(0,5 - 1) /1) 2/4 = 188 kIla.

B COOTBETCTBHH C PEKOMEHIAIMAMH II. 9.4 NpH 3KCUEHTPHCHTETC BEPTH-
KanbHolf Harpyska ¢ = M/N= 1/35 = 0,029 m Gonee 1/30 = 0,5/30 =
= 0,017 M pasMepsl NOJOUIBB! TOMKHB ONpPeeNAThCA U3 ycnopdsa (32), T.e.
OPPAHHYCHUSA KPACBOTO MABNCHHA . peruunHoft 1,2R /0,9 = 1,2-188/0,9 =

= 250,7 xIla. ITo popmyne (34) nonyuaem:

Phax — 35/(0,5-0,5) +1:6/0,5° = 188 xIla < 250,7 xIIa.

IlockonbKy B ocHOoBaHMH (yHOAMEHTa 3a/leraeT CIofi ITIMHHCTOrO I'pyH-
Ta, 1A KOTOPOTO 3HaucHHe R MeHbllle, 4eM s TecuaHoro, To,cornacHo 1. 9.3,
HeoOXoHMO mpoM3BecTH NMPOBEPKY NABJICHHA Ha 3TOT cnabelit cnoit (cM. 1.,
2.48 CHull 2.02.01-83).

Jnsa onpepenenus Opp — JIOTIONTHMTENBHOTO BEPTHKANBHOTO HampAKeHus
HA myﬁune z= 1 M Haxo[M JIONONHATENIBHOE IABIEHHE HA OCHOBAHHE P\ =
= 35/0, 5 = 140 xI1a, satem mpu & = 2z/b = 2-1/0,5 = 4 naxoaum no tabm.
1 opun. 2 CHull 2.02.01-83 a = 0,108. Torma aZp = apy = 0,108-140 =
= 15,1 «I1a.

Insa onpeneneHns O BEPTHKANIBHOIO HampsiXeHWsi Ha IIMyC6HHe Z oT
coGcTBeHHOrO Beca TpyHTa NPH CYMMAapHOH BJIAXHOCTH TPYHTA IOACBOIKHA
Yiot = 0,07 HaxonuM ero ypenbHblf Bec v = 1,65-9,81 (1 + 0,07) =173
KH/M3 . Torma Opg = yz = 17,31 = 17,3 KH/M3. Iilnpuna ycrosHoro GyHna-
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meHTa no ¢opmyne (10) CHull 2.02.01-83 b, = ﬁ N/crZp = 35/15,1 =
=15m

nst bZ = 1,5 M pacyeTHO€ cOIIpOTHBIIEHHE IMMHUCTOTO T'PYHTZ ClOS Ce-
30HHOTO nporayBamus R = 1,0-100(1 + 0,05(1,5 — /1)1 + 2) /4 =
= 76,9 kIla.

CpaBuenme 3TOro 3HAYCHHMS C ACHCTBYIOIWMM [aBlCHUEM O zp+ Oy~
= 15,1 + 17,3 = 32,4 xIla noka3biBacT, YTO NPHHATEIE Pa3MepH IONOILBLI
dyusamenra b = 1= 0,5 M yiOBNeTBOPAIOT HeoOX0MMBIM TpeGoBaHUIM.,

IIpumep 6. TpeGyerca olpedeNNTs Pa3sMephl NONOUB OTHEILHO CTOSLBX
He3aryGneHHBIX GYHAAMEHTOB, KOTOphIE paclionaraloTcs MHof cepeMHON u
Kpaem oIHOTaxHOro cGopHo-pa3bopHore smaumsa (u3 Grmox-KoHTelHepos,
MMEIOMX OTHOIIEHHe MUK L x Bhicote H, pasnoe —2) mmpuroth 6 M u [yiy-
Ho#i 15 M, BO3BOINMOTO ¢ HCHONE30BAaHHEeM I'DYHTOB OCHOBAaHAS IO IPUHIMIY
Il Ha cpox t = 3 ropa. Tepmueckoe conpoTusneHMe nolta Ry = 3,45 (2x
x°C) /Br. Mupana nonous dynnamentoB b = 0,44 m. HopMamiBHAA BepTH-
KajibHAs HATPY3Ka Ha yposHe momous N = 2Y xH, HopMmaTusHELf MOMEHT Ha
YPOBHE NOAOLIB OT BeTporoit Harpysku M = 0,4 xH.

Mep3/I0THO-TPYHTOBBIE YCIOBHSA IUTOMIAIKH : TPYHTEL OCHOBAHHSA —B Mpe-
nenax IiyOHHBE Ce30HHOTO IPOTaNBAHMSA — BJIAKHBIC MEJIKHE IMEeCKH CpeliHelt
IDIOTHOCTH, HENYYMHHCTHIE, HHXe 3TOH INTyOMHBEI - MeJKHe IIECKH C CyMMmap-
HO# BIIXXHOCTHIO Wiot = 0,2, mWIOTHOCTEI OTTasBllero rpyHTa IpA MaKCy-
MAILHOM YINOTHEHHH P4 = 1,62 T/M3 ¥ IDIOTHOCTHIO MEeP3JIoro IpyHIa
B CyXOM COCTORHHH 0y ¢ % 1,6 /M. ToNUHHA Ce30HRONPOTAUBAMETD CIIOST
B NPHUPOAHBIX YCTIOBHAX h2 = 1,9 M; HOpMaTMBHad rmyGHHa CE30HHOIO Mpo-
TaHBaHHUA dth . 2,4 M; CpelHEroJoBas TeMHePaTypa BEYHOMEP3NOoro rpyH-
Ta T0 = —O,SbC. OynyiaMeHTh OMHPAIOTCA Ha PUPONHBIC TPYHTEL,

PacueThl mpOM3BOMMM B COOTBETCIBHM C yKasaHuAMH mi, 7.2, 7.3 u
9.10. IIpegBapuTeNEHO BHIYHCIAEM ITIyOMHEBI IIpOTAHBAHMA IDYHTOB 33 CPOK
IKCIUIyaTallMH 3/1aHHs MO er0 CepeduHOM dc # Kpaem d - noJnaras, Y10 OHO y¢-
TaHaBIMBACTCS Ha IpoTagBlMit cnofi TomumHoM h th= h2. Bpems t.,
Heo6Xof|Moe V1A HPOTAMBAHMA HA TIIyGHHY hp’ t;l’ oo Tabmumam 1 u 5
NpHA. 3, cOCTaBNACT MOR cepefuHol 3panma — 6,4 ropa, mog Kpaem — 12 mer,
PacueTnble 3HaueHus rnyGuH NpoTaMBaHHs 32 IpHBENEHHOe Bpems t)+ t =
= 9,2 u 15 mer H3 TeX e Talnmi: dc =26mMm, de= 2,4 ™. Tak Kax de=
=24mM< 1,5 dth, n = 15°2,4 = 3,6 M, npremmaem d, = v:lc (1,7.4). Cneno-
BaTeNlbHO, Hof PYHRAMEHTAMH BEeMHOMEDPINLIM IPYHT JONOHHTEBHO IIpoTan-
BaeT Ha rnyGeay h = dc ~hy =26 — 1,9 = 0,7 m. OTHOCHTeNBHAA OCaliKa
OTTaNBAaOIMX TPyHToB mo CHuIl111-18-76 €n = (pd’ th— Pa, £ /"d, o=
= (1,62 - 1,6)/1,62 = 0,012. Ocanka pynnamenTa mo popmyne (2) S=
= eph= 0,012:0,7 = 0,0084 M (ocanky, BEI3BAHHYIO YIUIOTHCHHEM [ecya-
HBIX IDYHTOB Ci10S Ce30HHOT'O MPOTaHBAHHA, B CBA3H C €6 MANloCThIO, HE YUHTHI-

BaeM). 3HaueHHe S CyLIECTBEHHO Menbilie npepencHoli cpenHelt ocanku S =
= 17,6 cM (z. 4.6). "
Hockonexy S 6‘1 H OTHOCHICIIEHAA Pa3HOCTE OCafiOK CPEHEro H Kpai-

Hero (pyHPAMEHTOB 6nM3xa K Hymo (dc = den Ha (byHZaMEeHTHI AcHCTBYIOT
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OMHAKOBBIC HArPY3KH), pa3Mepbl ux [OAOUIB ONpelenseM M3 YCOIOBHS Or-
PaHHUCHMS CPEHETO AABNCHMA Ha FPYHT TO PACUCTHBIM CONPOTHBIICHUEM,
ITpeaBapUTENbHO IO PEKOMERIALMSM IT. 9.5 ¥ yKasarusm . 3 mpiwt. 3 CHuII
2.02.01-83 naxoguM pacueTHOE CONpoTHBNEHHE R = Ye2 R0 (1+k, (b - bo) /
/o) (A + do) /(2dy) = 1,26-200 f1 +0,125(0,44 — 1) /1]2/4 = 117 kITa.

TpeGyemasi MIMHA TORAOUIBH GYHIAMEHTa HCXOAS U3 PacueTa OCHOBAHWA UEHT-
panbHO HarpyxeHHoTo dyunamenta 1=N7,/(bR)= 29 -0,8 (0,44 -117) =
= 0,45 M [ cm. dopmyny (31) ], Ilpurmmaem L= 0,5 M, Tak KaK SKCUEHTpH-
CHTET BEPTMKANBHOA Harpysku e = 0,4/29 = 0,014 M mensie 1/30 = 0,5/
/30 = 0,017 m, To, cornacHo yKa3zaHuaM 1. 9.4, npuHATEIE pa3sMephl HOAOIL-
BeI b L= 0,44:0,5 M coXpaHsIOTCS,



ITPHJIOXEHHE 1

PEKOMEHJJAIIMM I10 COCTABY MHXXEHEPHBIX U3LICKAHUH
1A KOMIIIIEKCOB MOBWJIBLHBIX 3 IAHWI

O0ue nonoxeuus

1. HacTosiue PeKOMEHMAMH OMPENEIIoT COCTaB M CofepaHue MHXKe-
HEPHBIX M3bICKaHWi, BHIIONHAEMBIX Ha IUIOMNafgKaX, KOTOpPhie 3aCTpaHBalOTCa
MOOHIBHBIME 3manuAmMu, OHH JONONMHAIT yKa3aHus “PyKoBoO/JCTBA 10 HHXe-
HepHBbIM H3BICKaHMAM Onf cTpoutensctsa” (M.: Ctpoiinspar, 1982) no BhI-
TIOJIHEHHIO HIDKEHEPHO-TEOOE3HYCCKUX U HHXKeHepHo-Teonoryyeckux pabor ¢
yueToM ocobeHHOCTEHN 3MaHUiA YKa3aHHOTO THII2, OTMEUeHHBIX B In. 3,

W3bickanus Ui TPace BHEINIOMIAJOUYHBIX KOMMYRIKALMI H COOPYKEHH I,
HMCTOYHHKOB BOJIOCHA0XXEHUA, MECTHHIX CTPOMTENBHBIX MATCPHANIOB U JIpyTue
MIPOBOAATCA B COOTBETCTBHH C TPeGOBaHMAMM CHEHHANIBHEIX HOPMATHBHEIX [O-
KYMEHTOB H CTaHAapTOB.

2. Ilpu npoBepeHuM u3bicKaHKi HeoGxomUMo cobmonatk o6mue TpeboBa-
HHMS, COACpXKauMeCs B HOPMATHBHBIX AoKyMeHtax: CHmIl 2.02.01-83,
CHulIl 1I-18-76, CHuII 11-7-81 “CrponTenbCrBo B CEHCMHUECKHMX palfoHax”.

3. HMmxeHepHble M3BICKaHAA BLINOJIHSIOTCH B COOTBETCTBMM C IMporpam-
MO#l, cOCTaBnAeMON H3BICKATENIBCKOR OpraHW3alHet Ha OCHOBaHHM TEXHHYEC-
KOTFO 3afiaHMsl 4 pa3pellieHHA Ha MPOBCIEHHE H3BICKaHMH, IPeACTaBIAEeMbIX 3a-
KasuukoMm. IIporpamma M3bIiCKaHMil olipesenisger cocTaB H 006neM paboT, oye-
PEAHOCTb HX BHUIOJIHEHHA H COAEPXKaHHE OTYETHON HOKYMEHTALMH.

4. U3niCcKaHMA HOMKHLI IPOM3BOIAMTHCA, KaK IPaBHIO, OOHOCTAIHITHO H
KOMIUIEKCHO, NIPEANOYTHTENEHO B OeccHexHbilt nepuon rona. Ilpu uncieHHOC-
TH WHBEHTAapHOTO nocenka Gomee 350 yen. U3BICKAHUA PEKOMCHILYETCS IIPOU3-
BOOMTL B [Ba 3Tama: ANsA pa3paboTKU reHeparibHOIO IUIaHa, COBMEILEHHOTO ¢
TIPOEKTOM [ETANBHOM [ITaHUPOBKH, ¥ [y paGoyuero MpoexTa.

5. [Ipy MpoBeleHMM W3LICKATENLCKHX paboT MOMXKHbLI cobmiomaTsCa Tpe-
GoBanMsa O OXpaHE OKpYXaoIUed cpensl, yxasaussle B CHull 11-18-76. 3
paboThl He HOMKHEL COMPOBOXKAATECH

pa3pylleHHeM DaCTHTCIIBHOTO HOKPOBa H ITOUIECKZ HEOPTaHH30BAHHBIM
IBHOKeHWEM TPAHCIOPTHRIX CpPeJICTB;

BHIpYGKoit neca;

BO3HHKHOBCHHEM OXXAapOB U NAIOB;

3aTpA3HCHUEM BOJI, NIOYB H IONOC CTOKA FOopoYe-CMa304yHbIMH MaTepuana-
MU M GYpOBBIMH PacCTBOPAMM C BPEIHBIMH KOMIIOHEHTAMH.

[locne 3aBepllieHHA M3LICKATENIBCKUX paboT AoskeH OBITH MpoW3BeneH
JIMKBUAALMOHHBI TaMIIOHaX FOPHBLIX BLIpaGOTOK M OCYLICCTBIIEHA PEKYIILTH-
BaliMsA PaCTHTCNIBHBIX NOKPOBOB B MECTax NpoBeneHus paGor.
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Mﬂxcenepno-reoneamecxﬂe H3BICKaHHA

6. Tomorpago-reonesnyeckue paGoTsl Ha IWICWANKE HPOBOAATCA IPH OT-
CYTCTBHH TOROTIpadHUecKuX IiaHoB maciraboB 1:500 — 1:1000 no uayyaemo-
MY paifioHy.

7. Tonorpado-reogesndeckite paboTsl BKIIOYAOT; MapiupyTHoe o6eneno-
BaHMe paifoHa INIOHIANKH (COBMECTHO C I'eOIOroM) jyisl yTOUHCHMS T'paHMIL
WICIAAKHK; pa3BUTHe (MpH HEOOXOAMMOCTH) CeTH Teolle3HdecKoro oGocHoBa-
HHA; TomorpaduuecKyio CheMKY BbIOpaHHo# Iromaaku B macurrabe 1:500 ¢
CCYCHHAMH FOPH3OHTaNAMH 4Yepe3 0,5 M; BBIGOp M 3aKpeliecHHe KOHTY POB ILTO-
IaKHA B HaType BPeMEHHbIMH 3HAKaMH; YCTAHOBKY M MPUBSA3KY TPeX MOCTO-
SIHHBIX penepoB (MIPH OTCYTCTBHM B palioHa paboT reome3nuecKoro NyHKTa) ;
NIPUBA3KY HHXEHEPHO-T€OOMHYECKUX BLIpaboTOK.

8. IIng mwiomaioK aBTOHOMHBIX KOMIUIEKCOB MOOHNBHBIX 3[AHMIA, y[a-
JIEHHBIX OT NMYHKTOB I'oCydapCTBEHHOM T'eoe3nUeCKod CeTH W He CBA3AHHBIX C
CYIECTBYIOIMMM CETAMH A0POT ¥ HHXEHEPHBIX KOMMYHHKAaIMH, Oy CKACTCs
HUCHOIBE30BaTh CHCTEMY YCITOBHEIX OTMETOK H KOOPIMHAT.

9. Ha TeppHTOPHH C CETAMH [EHCTBYIUMX MOI3eMHEBIX KOMMYHUKAIMH
HeoOX0/IMMO MPOBEPUTH U NIPU HEOOXOAMMOCTH YTOUHUTH MOJIOXKeHHe MONI3eM-
HBIX ceTeil B npejenax BhIGpaHHOM IUIOILAAKY M HaHECTH MX Ha Tonor'paduyec-
KU 1UTaH.

PIH)KEHEPHO-I‘COHOI‘H‘IGCKHC H3BICKAHHSA

10. HHXeHepHO-TCONOTHUYECKHe H3bICKaHWS BKIIOYAOT: cOOp H aHANH3
MaTCPHAIIOB MO UHXKEHEPHO-T'CONOIHYeCKOl H3YUCHHOCTH palioHa, PEKOTHOCIH-
poBOUYHOe MapiupyTHoe obcnenoBanue BRIGpaHHOH IDIOIIAKH, YCTAHOBJICHHE
T€ONIOTHYCCKOr0 CTPOCHHMA C BLIICIICHHEM HHXEHCPHO-TEOJIOrHUeCKHX IIEMEH-
toB (UI'3) u nokasaresteil CBOMCTB IPYHTOB, MEP3TIOTHYIO CHEMKY H IIPOTHO3
H3MCHCHHA COCTOSIHUA M CBOHCIB T'PYHTOB B NEPHOJ, SKCIUIyaTalMH 3[aHMii,
OLEHKY HeONmaronpusTHBIX OJISI CTPOMTENHCTBA Fe0IOrMYECKMX IPOILECCOB H
SIBJICHUI #1 OKOHTYPUBAaHHE YYACTKOB, HETIPHTORHBIX [ CTPOUTENILCTBA.

11. COop W aHaITH3 MATEPUANIOB HHXEHEPHO-TEOIOTHYESCKOi H3yUYeHHOCTH
pailioHa PoU3BOOSATCA B IPedNoJIeBOi ce30H. B noeBoil ce30H BHIIONHAIOTCH
PeKOTHOCHHPOBOYHOE MapiIpyTHOe oOciienoBalMe INOMAAKY, MEPITOTHAA
CheMKa, IPOXOJKa FOpHBIX BLIpaGoTox, or6op M HccnepoBanue o6Gpasnos
PPYHTa [ YCTAHOBJICHHA I0Ka3aTesiell MX PH3MKO-MEXaHHYECKHX CBOMCTB,
a TaKXKe KamepalbHai o6paboTka MaTepHanoB — coCTaBJieHHE HHXCHEPHO-
reonornyeckoil Kapret 8 Mmacirrabe 1:500 — 1: 1000, paspesos, nonesoit
KapTel (PpaKkTHYECKOTO MAaTepMalia, BEIOMOCTH MOKa3aTelich W CBOKHCTB I'PYyH-
TOB H HX CTATHCTHYCCKH 060CHOBaHHBIX 3HaUeHHIA.

OKOHYATENbHbI OTYET N[O HHXXEHEPHEe-I'COJIOTHYECKHM H3bICKaHWAM CO-
CTaBJIgCTCA HO 3aBeplieHHH NOJIEBLIX MCCNeNOBaHMII H BKIIIOYaeTCA B CBOM-
HBI§ OTYET N0 KOMIDIEKCHBIM H3BICKaHMAM, pa3palaTbiBacMEll B COOTBET-
CTBHM € yKadammsamm mi. 3.203-3.213 “PyxoBoACTBa N0 HHXXEHEPHBIM H3bLIC-
KaHMAM is cTpouTensctBa” (M.: Ctpoim3pat, 1982).

12. B xoae MapupyTHoro obcnemoBaHHs IDIOIIAIKHA pa3pabarbiBalorcs
pabouast rMIOTE3a M MPeXBAPUTENbHAA CXeMaTHUeCKas KapTa MPERnoliaraeMo-

83



Fo CTPOCHMA TEPPHTOPHM, MCXOHL H3 IeOOTHYECKHX jaHuadTHLIX NPH3HA-
KOB, BRIABIIACMBIX 1IyTeM 0CMOTpa obHaXeHuil, CTpoeHus pesbedpa ¥ BEIGOpoY-
HOH npoXodKH wypdoB d 3aKomylieK, B COOTBETCTBHH C rMNOTe30H HaMeya-
€TCH PaCIoNIOXKeHHe MHXXCHEPHO-TCONOIHYECKHX BBIPaGoTOK C 1ENBI0 yTouHe-
HHMS TEOJIOTHYECKOr0 CTPOCHMA IUIOHMIANIKM M yCTaHOBJICHMs IoKa3aTernei
CBOHCTB TPYHTOB 10 Kaxmomy UI'D,

13. Ipd OTCYICTBMH HaIUTOMIAZIKE APKO BBIPAXKEHHBIX TeOJIOTHUECKHX
NPH3HAKOB HAMEYAIOT NIEPBYIO CEPUIO Pa3BEROUYHBIX cKBaXwH. IIpu KoHdurypa-
[MH WiolljapK, GMU3KoM K KBanpaTy, CKBaXXHHBI pacnionaraioT BOAH3M yIJioB
H [0 OCAM IUIOUWanKH, IpH AEHTOYHOH KOHQUIypalldi — 1o €€ ITIaBHOH ocH,
yepe3 S0-60 M, BHe 3aBHCHMOCTH OT PaCHONOXEHHA NPOEKTHPYEMBIX 00neK-
ToB. UHCIIO CKBaXKHH PEKOMEHJIYETCS TUPHHMMATL PaBHBIM 6-9 Ha KaXubi
reKTap IIOIHAAKH, HO HE MEHee 5 Ha Iwiomanky. JiBe CkBaXXHHBI H3 NEpPBOH Ce-
pUH peKOMEHAyercs 000pynoBaTh MId oNperieNieHust TeMIepaTyphl TPYHTOB Ha
rnyGune 10 M B coorBercTun ¢ TOCT 25358 —82. Hpu 5ToM OOHY CKBaXKMHY
BEIGHPAIOT Ha BO3BLIMICHHOM yYacTKe MUKpopenbeda, a APYTyIo — B MOHHKEH-
HOM (T.e. B YC/IOBHSAX Pa3lIHUYHOr0 CHeroHAKOILIEHU) .

14, TIo pe3ynsTaTaM pa3zBenouHoro OYpeHHs CKBMKUH NepBoil Cepu,
BBITICHHAEMOTO C HONHBIM OTOOpoM H omnHcaHHeM KepHOB H B3ATHeM o0pas-
UOB TPYHTA M aHATM30B, OLEHHBAIOT CIIOXHOCTH HHKEHEPHO-TE0TIOIHYeCKHX
yCropHii ¥ BBIIEPXAHHOCTh CBOMCTB TPYHYOB IO IUTOIIAAKE, 4 IO XapaKTepy
3aneraHis ¥ MOUIHOCTH BhifeneHHBIX UI'D pa3pabarthiBaloT MM yTOUHSIOT pa-
Gouyo THIOTE3Y H CXEMAaTHUSCKYIO KapTy IeoJIOTHYECKOT0 CTPOSHMS ITIOLaA-
KH.

15. B xone MapilupyTHoro ofciiefjoBaHis BBIABIIAIOT MPU3HAKH, XapaKTe-
PH3YIOIIMe HATHUMe HeGNATONPMATHBIX IS CTPOMTENLCTBA TCOOTHUCCKHX, B
TOM WHC/IE MEP3TIOTHBIX, MPOIECCOB K ABJICHKH ¢ yKa3aHHeM Ha KapTe yuacT-
KOB HX [IPOABJICHHA, H IPOTHO3HPYIOT HANPABJICHHA HX Pa3sBHTHA Ha CPOK IKC-
yaTaMy MOGHITEHEIX 31aHuH.

16. MMocnepyomme cepuM pa3sBeJOYHBIX CKBAXXMH Ha IUIONAJIKe HalHayYa-
OTCSL 1A YTOYHEHMS XapakTepa 3aneradus pbiaencHHbix UI'J u ycranoBne-
HMSI HOPMATHBHBIX H PacYCTHBIX 3HaYCHH noxa3saTeNneii CRoiCTB I'PYHTOR, IPHA
3TOM oco0oc BHHMaHHWe YHAENACTCA YTOUHEHMIO PacHoloXkeHHA cHibHOLedOop-
MHPYEMBIX FPYHTOB (MyYHHHCTBIX, 3aTOPGOBAHHBIX, CAIIBHONBAMCTHIX H T.IL.) .
TIpu npHBs3Ke THAOBBHIX NPOEKTOB KOMIDIEKCOB MOOHIIBHBIX 3/1aHMH paclono-
JKEHME 3THX CKBAXMH ClieAyeT BLIGUPATh B MpeleNiaXx KOHTYPOB COOpPYKeHHiA,
6miKe K UX OCAM.

Ecnu cxanbHble KOPEHHBIE TOPOARI 3aIeraloT 6/H3KO0 K MOBEPXHOCTH,
CKB2XWHHI PCKOMCHJIyeTCs 3arnyGisaTh B KPOBJIO 3THX NOPOJ HE MeHee TOM-
IDMHBI HEBBIBETpENoi ckaisl mwioc 0,5 M.

17. YcraHoBIeHME MOKa3aTened CBOUCTE I'PYHTOB NMPOU3BOIMTCA B Hpe-
penax Bbigenenubix UI'J, npu 3ToM 06sA3aTeNIbHO ONPENENAIOTCA XapaKTepuc-
THKH FPYHTOB CIIOS CE30HHOTO MPOTauBaHMs-NpoMep3aHyud. InyGuHa onpo-
GoBaHMA CBOMCTB IPYHTOB NPHHUMAETCA B COOTBETCTBMH € YKasaHHsmy 1. 3.13

”PyKOBOCTBA O HHXEHEPHRIM  W3LICKaHMAM INA CTPOHTENBCTBA” (M.,
Crpoituapar, 1982}, Ho xe Gomnee 10 m,
18. B mponecce HHXEHEPHO-TreOIOTHISCKOro onpo6o pansa B obieM ciy-
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uae OUPEHENAIOTCH KIacCH(UKAIMOHHBIC TUIB], BUOLL U PA3HOBHUIHOCTH TPYH-
ToB Mo I'OCT 25100-82 u moKa3arenu UX CBOKCTB:

TPaHYIIOMETPHYECKHHA COCTaB;

Bpeaens! IAaCTHYHOCTH ¥ TOKA3aTeSb TEK YUSCTH IMUHUCTRIX FPYHTOR,

eCTeCTBEHHasA BIAKHOCTE;

IDTOTHOCTD I'PYHTA HEHapYLIIEHHOH CTPYKTYPhI;

IDIOTHOCTD 4acTHLl TPYHTa;

K03bdHIHEHT MOPUCTOCTH (IJISt TPYHTOB CJIOA CE30HHOTO MPOTaHBaHUA-
MPOMEP3aHHA — MOCHE HX OTTAUBAHHA) ;

OTHOCHTENBHOE COepaXKaHHe OPraHUYeCKoTo BenleCTBa;

CTEMCHb 32CONICHHOCTH

XapaKTepUCTHKH arpecCHBHOCTH TPYHTOBBIX BOR K Marepuany ¢yHpna-
MCHTOB.

JIina mMepanbiX rpYHTOBJIONOJIHHTENIBHO ONpEeACNAIOTCS :

KpHOTeHHasfl TeKCTypa;

JIBOHMCTOCTD 3a CYeT JICOSHBIX BKITIOUCHMHI

KO>DhUIMEHTE! OTTAUBAHUS U CKUMAeMOCTH TPYHTOB HPH OTTaUBAHMH
MM OTHOCHTENNbHOE UX CXKaTie NPH OTTauBaHWH;

MAOTHOCTH OTTASIBIIETO [ECYAHOI'0 TPYHTA OPH MAKCHMAILHOM YIDIOTHE-
HUH;

IUIOTHOCTh MEP3NIOro CPYHTA B CYXOM COCTOSHMM (IUIOTHOCTH CKEJNETa
MEP3NOTo TPYHTA) ;

BI2XHOCTE 'PYHTa, PACIIONIOKEHHOI0 MeX/Iy JeIAHbIMH BKIIIOUeHHIMH

CpenHerofoBas TeMIepaTypa BEYHOMEP37oro IpyHTa, DpHHEMaeMas pas-
HO#t TeMIepatrype Ha rnyGuHe 10 M ¢ yueToM NporHo3a ee H3MCHEeHM NIPH 3aCT-
pofiKe TEpPUTOPHH (32 CUCT yHalieHHS WM YIVIOTHeHHs TOPGOMOXOBOTO MOK-
POBa, YCTpoOlicTBA IOACHIIKHA ¥ T.1L.) .

Kpome Toro, yCraHaBMMBAIOTCA M NMPOTHO3MPYIOTCA TOPHU3OHTHI HOABIIE-
HHMS ¥ cTabMnHM3anyu MOA3eMHBIX BOMN M OTMETKM KpPOBJH M NONOLUBEI Mep3-
JIBIX TPYHTOB B Npelienax KCCyeyeMoil TONM|.

KonuyecTBO OJHOMMEHHBIX ONpedeNeHHH XapaKTepHCTHK yCTaHaBJIMBa-
€TCA B COOTBETCTBHH C TpeGOBaHMAMH JIeHCTBYIOIMX HOPMATUBHbIX JOKYMeH-
TOB.

B pe3synerate ompoGoBaHMA OIpPEHNENAOTCA HOPMATHBHLIE M pacyeTHbIe
3HaYeHHSA XapakTepuctik rpyHros (FOCT 20522-75), npu 3T0M NOBEPHTENL-
Had BEPOATHOCTH PacuyeTHHIX 3HAUCHMH MpuHuMaeTca paBHol 0,85 mns Beex Xxa-
PAKTEPUCTHK, 32 MCKNIOUCHHEM IUIOTHOCTM TpyHTa HeHapYIUeHHOH CTPYKTYpHI,
I KOTOPpoit OHA yCTaHaBRAMBaeTcd paBHok 0,85 u 0,95.

HopmatuBHbIe 3HauYeHMss MOAynd HedopMalMh, YHOSIBHOTO CIICIUTEHMS,
yIa BHYTPEHHETO TPEHMS M pacueTHOTO CONPOTHBIICHHS, a TAKXKe pacueTHhIC
3HAYCHHUSA YDCNBHOIC CHCIUICHUS M YTTIa BHYTPSHHETO TPEHMS HEMePUIBIX I'PyH-
TOB OMPedeNAIOTCA, KaK HMpaBusio, o Tabnunam CHuII 2.02.01—-83 wym perno-
HaNBHBIM [IaHHBIM.

Tipu cooTBeTCTRyIOIIEeM 00OCHOBaHMM AOIYCKAaeTCA OTPaHMMMBATh KOJH-
YeCTBO ONpeneiieMbIX IMoKa3aTeliel CBOMCTB TPYHTOB.

19. IIpn BHIABNICHAH YYaCTKOB,HeONarompHsATHBIX [N CTPOHTEIBCTBA (OT-
KpBIThi¢ H NOTpebeHHbIe TOPMAHAKH, KUITBHEIE JIBIBI, CHILHONBIHCTHIC H TEKY-
Y@ae TIMHMCTBIE TPYHTHI, NMOMOCHI CKPHITOTO CTOKa H T.IL) PeKoMeHayercs
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MPOU3BOJAUTD YTOYHEHNE IPAHMLL 3THX YYACTKOB € MOMOLIBIO HHXEHEPHO-T'EOJIO-
THYECKHX BLIpaGOTOK MM METOIAMH Teo(dH3NUECKOH pa3BeRKH.

20. Ilpx BBHIMOJNHEHUH HHXEHEPHO-IeONOTHYECKMX H3BICKAHHIH 11e1ecoob-
Pa3HO MPHEMEHATh:

reogu3uyecKre MeTOIbl AEKTPO- ¥ CeiCMOPa3BEIKH, a TAKXE Aeumdpu-
poBanHe aspodoToMarepuanoB Maciuta6a 1:12 000 — 1: 20 000 (s oxoBTY-
PHBaHHA MacCHBOB BEYHOMEPIILIX I'PYHTOB) ;

PaIMOM3OTONHBIE BJIAro- ¥ IOTHOMEpHI, Hanpumep, tuna BIII'P-1 u
MIIII'P-1, B ckBaXXuHHBIX BapHaHTaX (Ojisg onpepesieHus BIAXHOCTH H TUIOTHOC-
TH FPYHTOB) ;

YCTAaHOBKH CTATHYECKOI'O HIIH IMHAMUYCCKOTO 30HIMPORAHUA (JUIA OLEH-
KH MeXaHHYeCKUX XapaKTEPUCTHK H BBIIEP>KaHHOCTH CBOHCTB I'PYHTOB) .

21. Tlpu cnoXHOM MHMCHePHO-I'EOKPHOTIOTHYECKO! obcTaHOBKe palioHa
BEYHOH MEP37I0Thi Pe3yNbTaThl MEP3NIOTHON CHEMKH PEKOMEHAYeTCHA NpeacTaB-
JITh KapTok MEp3JIOTHBIX YCNOBHH, CcolepiKallielh M3O0NHHHH ABIMCTOCTH #
CPCAHETONOBBIX TEMIIEPATYD I'PYHTOB, a TaKXe KOHTYPBI Y9acTKOB ¢ Hebnaro-
NPHATHLIMA MEP3NOTHLIMH IIPOlIECCAMH U ABJICHUAMH, BIIHAIOUMMY Ha BbIGOD
APOCKTHLIX peLUCHUH.

IIPHJIOXEHIIE 2

PEKOMEHIALIMH ITO JEMOHTAXY UHBEHTAPHBIX
METAJUIMUECKUX CBAH

1. WzpneyeHne WHBEHTAPHLIX CBalt IPOM3BOOMTCA NOCHE OTTAWBAHMUS OK-
PYXaOIIMX HX TPYHTOB HIM pPaCTBOPOB NPK MOMOIM 3NEKTPOJIMTHYECKOTO
HarpeBa (pwuc. 1).

2. IIns aMeKTPONMTHYECKOr0 HATPEBa PEKOMEHIYeTCH HCIOAb30BaTh Ie-
PeMeHHEIH Tox HanmpsaxeHneMm 30 B, nonasaemsli oT CBapoutoro TpanchopMa-
TOpa ¢ HOMHUHANILHLIM TOKOM  ~ 500 A (manpumep, TA-500 unu TC-500).
OpHEHTHPOBOYHEIN PacXof 3TEKTPOIHEPTHH B PACUETe HA oMy cBawo E mpu ce
IUIMHE, HaXOoOAHIeHCA B MEp3NoM IpYHTE, Ifz 3-8 M cocraBnger Ons cBay
miaMeTpoM d = 89 MM — 2-4 xBt-y,a g ceait d = 245 Mmm — 5-10 kB4
(MeHbnmMe 3HaUCHUA E COOTBETCTBYIOT MEHBILIHM 3HAYCHMAM lf, a bonblme —

GonbliMM) ; OPHEHTHPOBOYHOE BpeMsl NpPOrpesa tth HaxoAuTCA 1o rpapuxam
(puc. 2).

3. KoHueHTpaums pactBopa noBapesHoi cond C, HCHOIB3yeMOro B Ka-
YeCTBE EKTPONHTA, olipelensderca no rpabuxam (puc. 3), npy 3ToM Clledyer
MIMETh B BHIy, YTO B HCTOYHHKAX BOMOCHaOXeHHS BO2 MOXET HMETH KOHLEHT-
paunio coneit no 0,05 -~ 0,1% wu mo3ToMy npM M3FOTOBIIEHHH IEKTPOJHTA
HeoOXOMMMO YUHTBIBATh JAHHbIC AaHANM 32 BONbL! HA 3aCONIEHHOCTb.

4. Ilpu M3BIIEUYCHHH CBAH PEKOMEHIYCTCS CACHYIOUIMA MOPSAIOK NHpPOU3-
poactBa pabot. [ocie 3amonHeHHA CBaW NEKTPOIMTOM K C¢e BepXHell 4actu
APHCOEAMHAETCS BhIIEPTHRAIOWEE YCTPOUCTBO U MOMACTCH NMUTAIOIIEE Hanpsi-
weHUe. B criyuae 3akumaHusA 37IeKTPONMKTA CHIA TOKA YMEHBLIAETCS MPH [1OMO-
IUH peryMpoBaHHA BTOPHYHOTO HANpPSAXCHUS MMTaloliero Tpadcdopmaropa.
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BpeMst nporpeBa rpyHTa, DOCTATOYHOE WA H3BACUSHUA CBAH, MOXKET OKa3aTh
€ MEHbLIE, ofipefieNieHHOro Mo Tpadukam (pHC. 2), HOITOMY BIR yMEHbilie-
HMA pacXofia MEKTPOIHEPIHH H COKpAIICHUA BPEeMEHN IEMOHTaXa BRINCPIUBa-~
0ad HarpysKa NpukiIafbiBaeTCs K CBae HEmpephiBHO (WK MepHOIMYECKH) B
TeYeHHe BCEro BpeMeHH nporpesa. [Ipr Havane NOABHXKKM CBau MoJava Mex-
TPOSHEPrUHA MPEKPaALACTCA, MPOHIBOIHTCA OTCOSIMHEHHE MNOABONALMX PO~
BOJIOB ¥ M3BJICUYCHHUE CBAM.

ITPHIIOXEHHE 3
TABJIMLIBL OJ1s1 PACYETA MHOTOJIETHET O I[TPOTAUBAHUA
QCHOBAHMUH
B,m Rzo’ InyGuna nporausains d ., M, B IlecuaHbIX
M x
x °C{Br -0,5°C
Bpems npoTaw
1 2 3 5 10 20 30 40
0 45 58 6,7 7,9 10 123 141 155
4,1 5,2 6 7,2 9,1 11,3 129 141
1,72 24 35 43 5,5 75 9,9 11,5 128
6 1,3 2,1 28 38 5,5 7,6 9,1 10,5
344 L1 18 25 34 53 13 89 104
04 0,7 1,1 1,6 2,7 43 5,5 6,5
516 05 09 L3 20 31 51 64 16
<03 03 0.4 0,7 1,2 2 2,7 3,
0 S 6.5 15 9 11,5 144 165 18
4.4 5.8 6.8 8,2 104 13,1 15 16,4
L7228 42 2 66 9 12 14 154
9 1,7 2.8 3,6 438 8 9.4 112 12,6
344 16 24 33 46 T 97 14 129
0,6 1,2 1,6 2,5 4 6,2 7.8 9
516 08 L5 21 3 48 72 9 104
0,3 0,6 0.8 1,2 2, J 49 6,

*om. 1. 7.3 6.
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Tabnupal

rpyHtax npu Temneparype Tg — Ty, ¢

BaHHA t, 1eT

50 1 2 3 5 10 20 30 40] 50
16,5 44 55 63 14 91 11 12,1 129 135
153 39 5 5,7 6,7 8,4 10,1 11,3 12 12,7
139 21 31 38 47 62 7,8 8,8 96 10,1
11,1 1.2 1,8 2,3 3 42 5,6 6,5 71 15
112 09 14 18 24 33 43 5 55 59
7,3 0,2 0,3 0,4 0,6 1 1,3 1,5 1.6 1.7*
85 02 04 05 07 L1 13 14 15 15*
39 <03 <03 <03 <03 <03 <03 <03 <03 <03*
194 48 6,3 72 86 106 131 1477 159 168
176 43 5,6 6,6 7,8 9.8 12 134 14,7 156
16,7 2,7 39 48 6 81 103 11,7 128 13,
138 1,5 2,5 3,3 4,2 6 8 9.3 10,3 11,1
41 13 22 29 39 55 74 87 96 104
10,1 0,6 0,9 1,2 1,9 2.9 42 5.1 57 63
11,6 0,6 11 15 21 34 47 56 6,3 68
6,9 0,1 02 0,3 0,6 0,9 1,5 1,8 2 2,1
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B,m Ry, I'ny6una nporanpadus d g, M, B [JIAHHCTBIX
M x
x OC/BT -0,5°C
Bpemsd npoTau-
1 2 3 5 10 20 30 40
0 52 69 81 99 126 159 182 20
4.6 6,1 7.2 8.8 11,3 144 16.5 18,1
1,72 32 47 58 715 101 134 156 174
19 3.1 4 54 7.8 10,7 12.8 144
12 54 18 3 39 54 79 1Ll 132 IS
09 15 21 3.1 5 7.5 9.4 10.9
161 19 26 38 6 88 109 125
0.4 0,7 11 18 3 5.1 6,6 78
0 54 14 86 104 134 171 196 216
4.8 6.4 75 9,3 12 154 17,7 19,5
172 33 51 63 81 11 147 171 191
15 2.1 3,4 4.4 6 8,6 118 14,1 15,9
344 2 33 44 6 88 123 147 166
1.1 18 2.4 36 5,7 8,7 10,7 124
516 1,2 22 3 44 68 101 124 142
0.6 0,9 1.3 2.1 3,7 6 7.8 9.3
B, M Rzo. I'ny6una npotausatus d., M, B IIeCYaHbIX
M X
x °C/B1 —49C
Bpems npotaw
1 2 3 S 10 20 30 40
0 42 51 S8 66 78 89 93 96
38 48 54 61 713 84 9 9.3
¢ t72 L8 25 31 36 44 5 5452
09 14 18 21 27 3 31 32
344 05 08 09 11 13 14 14 15

|
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|
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Hpoooaxenue ta6a. 1

rpyHTax npu Temneparype T — Tb,f

-20C

Bauus t, et

50 1 2 3 5 10 20 30 40| 50
215 51 67 18 94 121 148 167 179 193
195 45 6 7 8,5 10,7 134 153 166 17,7
189 31 45 55 7 93 121 139 152 164
15,7 1,8 3 38 5.1 72 9.6 11,3 12,5 134
164 L7 27 36 48 69 94 1Ll 123 133
12,2 0,7 1,3 1.8 2,7 4,2 6,1 7.3 84 9,
139 09 16 22 32 48 69 83 94 103

03 06 08 12 21 33 41 8 54
233 54 7,1 83 100 129 161 183 199 212
21 48 6,3 7,3 9 11,7 14,7 16,7 18,2 195
207 33 48 6 1,7 103 134 156 171 184
17,4 21 33 42 5,7 8,1 10,7 12,8 142 154
182 2 32 41 56 81 109 129 144 156
13,8 0, 1,7 2,2 3,3 5,1 7,5 9 104 114
158 L1 2 27 39 6 85 103 11,7 128
10.6 0, 0, 1,2 18 3 4,7 s, 69 17,7
Tabnuma 2
rpyHTax npu Temmepatype Tg — Tb,f
L —89C

Bamu4 t, ner

50 [ 1 ' 2 L3 [5 LIO] 20 [30140 (50
98 31 45 48 52 54 56 56 56 S
9.6 E 4, 45 N 54 56 5,7 58 59*
530043 16 18 19 2 2 2 2 2%

2% 0,7 0,8 0,38 08 0,8 08 08*%
15¥ <03 <03 <03 <03 <03 <03 <03 <03<03*




R T
B, MJ M’§0£ [ny6una npoTauBatus d, M, B ECUaHbIX
XOC/BT| —
—~4°C

e o] o] o] of o]

5106 <03 <03 <03 <03 <03 <03 <03 <03
<03 <03 <03 <03 <03 <03 <03 <03

0 47 6 68 8 96 L4 14 13
4,2 54 6,2 7,3 9 10,6 11,7 12,4
o L7225 36 43 53 61 81 89 94
14 2,2 2.8 3,6 48 6 6,7 7,2
344 L1 18 23 3 39 48 sl 54
0,3 0,6 0,8 1,1 1,5 i,8 2 2,2
516 04 06 09 12 L6 18 L9 2
<03 <03 <03 <03 <03 0,3 03 <03
0 5 65 15 89 11,1 131 146 156
45 5.8 6,8 8,1 10,1 12,3 13,7 14,7
1,72 29 42 51 64 83 103 115 123
12 1,7 2,7 35 4.5 6,3 8,1 9,2 99
344 15 24 31 42 57 13 82 88
0,6 1 15 2.1 32 42 48 52
516 07 13 L7 24 34 45 51 54
<03 0, 04 06 09 13 1,5 I,
0 5,2 6,9 8 ,6 11,9 14,7 164 17,6
4.8 6,1 72 8,7 111 134 15,3 16,4
;s L7231 46 57 72 94 118 134 146
1,9 3,1 39 5,2 12 9,6 i1 119
344 18 29 37 s T 92 105 14
0,8 1.4 1.9 2,7 4.2 59 6, 7,8
161 L1 23 33 48 66 1S 83
0,3 0,6 0,8 1,2 2 3 3,6 39
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Ipodoaxenue TaGz. 2

rpyHTax Ipu Temueparype Tg — Tb,f

—-8°C

BaHUA t, NTeT

50 1 2 3 5 10 20 30 40| 50
<0,3* <03 <03 <03 <03 <03 <03 <03 <03 <03*
<0,3* <03 <03 <03 <03 <03 <03 <03 <03 <03*
134 43 54 6 68 77 82 84 85 86
129 4 49 5,6 6,3 7,3 8,1 8,4 85 86*
97 21 29 33 39 44 46 4T 47 477
7,5 1,2 1,6 2 24 2.8 3 3.1 32 32*
S6* 07 1 12 15 L6 L7 L7 171 L7
23* <03 <03 <03 <03 <03 <03 <03 <03<03"
2 <03 <03 <03 <03 <03 <03 <03 <03<03*

<03* <03 <03 <03 <03 <03 <03 <03 <0,3<03*

162 48 6 69 719 93 104 10,7 11,1 11,3*
154 42 5,4 6,3 7.3 8,7 10,0 10,6 108 11,1
29 26 36 43 52 63 7 12 13 747
105 15 2,3 29 3,6 45 5,4 55 56 57
93 L2 18 23 29 36 39 4 4l 4lf
55 0,3 0,6 09 1 14 1,5 16 1,7 1,7*
56 03 06 08 1 12 13 14 14 14
1,7* <03 <03 <03 <03 <03 <03 <03 <03 <0,3*
186 5 65 7.4 8,7 105 122 129 134 13,7
174 45 58 6,7 8 98 115 124 13 133
154 29 42 5 62 17 9 96 99 101
1219 198 297 375 415 5’9 52 ’8 89 8)3
L5 24 3 39 51 6 63 65 63°
8.4 0,6 09 1,3 18 2,7 3.3 35 3,7 3,8%
88 07 12 L5 21 29 33 34 35 35%
42 <03 <03 <03 03 0,3 0, ,5 05 05*




B, m RO, I'ny6uHa nipo Tau BaHust dc, M, B IIECUaHBIX
M2X
x 9C/Bt - 0,5°C
BpeMst npoTau-
1 2 3 5 10 20 30 40
0 43 55 64 76 96 19 135 149
3,9 5,1 58 6,9 8,7 11 12,5 13,7
172 24 36 44 56 74 98 L4 126
1.8 2.7 3,3 44 6,3 8.2 9,7 10,8
6 34414 21 27 37 85 17 92 104
0,7 1,2 1,7 2,4 38 5.7 7 8,1
516 06 12 16 24 38 57 71 82
0,3 0,6 0.8 12 2.1 3,6 4 5,5
0 48 62 712 87 1L 138 158 173
42 5,6 6,5 7.8 10 12,6 144 15,9
1,72 29 42 52 6,6 89 11,7 13, 15,1
2,1 3 4, 54 7, 9.9 11,7 13}
9
344 1,7 2,7 36 48 6,9 9.6 11,5 129
1 1,7 2,4 3,3 5,1 7,5 9 10,
1609 L7 24 33 53 17 95 108
0,5 09 1,3 2 33 54 6, 8
0 5 6,6 78 9_,31 12 15,3 17,4 19,1
44 59 6,9 8,4 10,9 139 159 179
p L7232 471 57 14 99 132 153 17
23 3,6 45 6 8.4 11,2 13,2 148
344 2 32 42 5.6 81 11,1 13,2 149
1,2 2,1 2,8 3,9 6 8,7 10,7 122
1612 21 29 42 63 92 113 129
0,6 1,2 1,7 2,6 4 6 8,4 9.8
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Ta6nunal

TPYHTaX IIPH TeMIepaType TO - Tb,f

50 1 2 3 5 10 20 30 40| 50
159 39 5 57 66 83 100 11,1 12 126
14,7 3,6 4, 52 6,2 7,7 9.4 10,5 11,3 12
137 21 3 36 45 59 IS 85 93 99
118 14 2,1 2,7 3.5 4.8 6,3 72 79 85
114 09 LS 19 26 37 48 51 63 67
9 0,4 0,8 1,1 1,5 22 3,1 3,7 42 45
92 03 06 08 12 18 24 27 30 3L
6, 0,1 0,2 0,3 0,4 0,6 0,9 1 11 1,1*
186 42 56 65 1,7 96 12 133 145 154
17,1 3,9 5.1 59 7,1 9 111 12,5 13,7 14,5
164 24 36 45 56 15 96 1L 121 129
14,3 1,8 2,7 34 4, 6,3 8,2 9,6 105 114
142 13 22 29 38 54 13 86 96 103
11,6 0,7 1,3 1,8 2,5 3.8 5,5 6,6 74 8,
208 12 L7 24 36 Sl 62 69 16

03 06 09 12 21 31 3 45 a4,
206 45 6 69 84 106 133 151 165 176

18,9 4 54 6,3 7,7 99 124 14,1 153 164
184 27 41 5 63 86 111 129 141 152
16,2 2 31 39 5,1 7,2 9,6 11,2 124 134
162 15 26 34 45 66 9 105 117 128
13,5 1,1 1,7 2,2 32 48 7 84 96 10,5
142 09 16 22 32 48 69 84 95 104
11 0,5 0,9 1,2 1,8 3,1 4, 59 69 1,7
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B, M R20, T'ny6uta npoTauBaHus dc, M, B TTIMHHCTBIX
M- x
x°C/BT -0,5°C
Bpems nporau-
1 2 3 5 10 20 30 40
0 51 6,9 8,1 9.9 12,9 164 18,7 20,7
4,5 6,1 7,2 89 11,6 149
172 33 s 6.2 79 10,7 14,3 R 18,6
15 2,4 39 49 6,4 9 12,3 K 16,2
344 21 35 45 62 89 123 146 16S
1,3 24 3,1 45 6,8 9.8 13,6
5,16 14 24 3,3 4,7 72 10,4 12,6 144
0,8 14 2 3 5 7, 9,6 11,2
B, m Mgo)z I'ny6GuHa npoTauBanys d, M, B TMHUCTBIX
XOC BT e e
—4°C
Bpems npoTaH -
1 ] 2 J 3 J 5 I 10 I 20 ] 30 | 40
0 36 46 52 6 72 83 89 9
1,72 33 42 48 5,7 69 8 8,7 9,1
6 18 25 3 36 45 s3 5T 59
1,2 18 2,2 28 3,6 4,3 48 49
344 06 09 12 15 2 22 23 23
0,3 0,4 0,5 0,7 09 1 1,1 1,1
516 <03 <03 <03 <03 <03 <03 <03 <03
<03 <03 <03 <03 <03 <03 <03 <03

96



HMpodoaxenue Tata, 3

rpysTax npu Temueparype Tg ~ Ty, ¢

-2°C

BaRHUA t, meT

50 1 2 3 5 10 20 30 40| 50
22 46 62 13 9 14 145 165 18 192
204 42 56 6,6 8,1 105 134 153 16,7 18
201 3 44 54 69 93 123 13 157 17
17,7 2,1 33 42 5,7 79 106 12,5 138 15
18 18 3 38 S5t 75 102 119 135 147
15 11 1,9 2,6 3,7 57 8,1 9,9 11,1 122
16 11 19 27 38 57 83 10 14 124
126 0,6 1,1 1,5 2,4 39 6 74 85 9.

Ta6nuua 4
rpyHTax mpu remueparype T — Tb,f
-8°C

BaHusa t, j1eT

50 1 2 3 5 10 20 30 40 50
93 33 4 44 49 54 55 56 57 58
9,4 3 38 4,2 438 54 S, 5.8 5 5,9*%
6 13 18 21 23 24 25 26 26 26
51 0,9 1,2 1,5 1,6 1,8 19 2 2 2%
23* 02 03 04 05 05 05 05 05 05*
1,1* <03 <03 <03 <03 <03 <03 <03 <03 <03*
<03* <03 <03 <03 <03 <03 <03 <03 <03 <03"
<0,3* <03 <03 <03 <03 <03 <03 <03 <0,3<03*
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B, M Rzo’ Iny6una nporauBaius d ,, M, B eCyaHbIX
M~ X
x °C/B1 —49C
Bpems npoTag-
1 2 3 5 10 20 30 40
0 4 5,2 6,0 7,1 8,7 104 114 123
3,6 4.8 5,6 Q.6 8,2 99 11 11,7
1,72 2,3 3,3 39 49 6,3 78 8,7 9,3
9 1,6 2,4 3.1 3.9 5,3 6,7 1,6 8,2
344 1,2 1,8 2,3 3 42 53 5.9 6,3
0,6 1 1,4 19 2,8 3,7 4,2 4,5
5,16 0,5 0,9 1,2 1,7 2,3 2,9 3,1 3,3
0,2 0,3 0,4 0,6 0,9 1 1,5 1,
0 4,2 5,7 6,6 7,8 98 12 13,3 143
3,9 5,1 6 7,2 9,2 11,3 12,6 136
1,72 2,5 3,7 45 S,7 7,5 9,6 108 11,7
1,8 2,9 3,6 4,7 6.4 8,4 9,6 10,4
12 344 14 2,3 3 3,9 5,5 7.2 8,3 9
0,9 1,5 1,9 2,7 4 5,6 6,5 7.2
5,16 08 1,3 1,8 2,5 3,7 5,1 59 6,4
<03 0,6 09 1,4 2,2 3.2 3,8 3,2
0 4,4 5,9 6,9 8,4 108 132 148 16
4 54 6,3 7.8 9,9 12,3 14 15,2
1,72 _2':_7_ 4 5 6,3 8,5 108 124 134
15 2 3,2 3,9 52 7,2 9,6 11 12
344 16 2,6 34 4.6 6,6 8,7 10,1 11,1
1 1,7 24 3,3 49 69 8,1 9,1
5,16 09 1,7 2,2 3,2 438 6,6, 78 8,7
0,5 09 1,3 1,9 3,1 4,6 s, 6,3

——— —— A it — — . o S T—— it Tt S i — iy, i S — —— —— i Mo S——— A WO — i " Pkl . A S S — —— — . —— T — A
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Ipodoaxenue a6y, 4

TPyHTaX npk Temuepatype T — Tb,f

i -8°C

BaHui t, ner

50l 1| 2| 3] sI 1o| 20| 3o| 4o| 50
126 37 48 54 61 72 8 82 84 85
123 35 45 5,1 59 6,9 79 8,3 85 86
98 19 27 33 39 45 51 52 53 53
8,7 12 21 24 3 38 42 45 46 47*
66 08 12 15 18 22 24 25 26 26*
48 03 06 07 09 12 1,3 14 14 14*%
34 02 03 04 05 05 05 05 05 05
1,7* <03 <03 <03 <03 <03 <03 <03 <03 <0,3*
15 4 52 6 71, 84 97 104 107 11
144 36 48 56 66 81 95 102 10,7 11
24 22 33 39 48 6 Ll 1S 18 8
11,1 1,6 25 3,1 39 51 63 68 712
96 LL 18 24 3 39 45 48 49 5%
7,7 06 1 1,4 19 27 33 35 36 3,7
68 05 09 12 LS 2L 24 25 26 267
4 02 03 04 06 09 1 1,1 1,1 1,1*
17 42 55 64 16 94 1Ll 1 127 131
16,1 39 51 6 72 89 10,7 11,7 125 129
144 24 36 45 56 72 87 95 99 102
129 18 28 36 45 61 77 85 9 9.4
ug 13 22 29 38 5L 63 69 72 14
99 08 1,4 18 26 37 49 54 57 6
93 07 L2 L7 23 33 42 45 47 48
69 03 06 09 12 1,8 25 28 3 3,1




B,m Rzo, Tiy6una npoTauBanss dg, M, B NECYAHEIX
M X
x °C/Bx —-0,5°C
Bpems mpoTau-
1 2 3 5 10} 20 30 | 40
0 26 38 47 6 83 11 128 143
2, 32 4 52 73 98 11,5 128
1,12 1 19 26 38 59 85 102 116
04 09 13 22 39 61 17 89
34 <03 <03 <03 07 26 53 1L &5
<03 <03 <03 <03 16 32 44 5,1
516 <03 <03 <03 <03 <03 <03 <03 <03
<03 <03 <03 <03 <03 <03 <03 <03
0 26 38 47 6 84 118 14 158
23 32 4 52 74 103 12,4
721 19 26 38 62 94 11,5 132
9 06 13 15 24 43 69 88 10,
344 04 09 14 23 43 71 91 107
<03 <03 <03 <03 2 3,7 5 6,2
516 <03 <03 <03 <03 07 34 55 12
<03 <03 <03 <03 05 21 3 3,6
0 27 38 47 6 85 121 146 166
3 32 4 52 14 104 12,7 145
L7221 19 26 39 63 97 121 141
12 0,7 1,3 1,7 2,5 43 7,1 9,3 11
344 05 1 15 2,5 4,6 7,6 9.9 11,7
03 07 1t 17 27 45 63 18
516 <03 <03 <03 L3 29 56 77 94
<03 <03 <03 <03 08 28 4 5.1




Tabnuxa s

TpyRTaX Opy Temueparype Ty — Ty, f

-2°C
BaHu4A t, ner
50 1 2 3 5 10 20 30| 40} 50
154 25 35 43 55 74 95 108 118 125
139 21 3 3,7 4 6.5 86 9.8 108 115
128 <03 <03 07 24 36 49 6 69 15
10 <03 <03 <03 13 23 3,6 4,6 54 6
97 <03 <03 <03 <03 <03 <03 <03 <0,3<03*
55 <03 <03 <03 <03 <03 <03 <03 <03 <0,3*
<03* <03 <03 <03 <03 <03 <03 <03 <03 <03*
<03%* <03 <03 <03 <03 <03 <03 <03 <0,3<03*
172 25 35 43 56 78 105 123 13,7 147
153 2.2 3 3,7 48 6,8 9,3 11 12,3 133
146 07 14 L9 24 49 7 9 103 13
116 04 09 .1 1, 3 46 5,7 65 17,1
121 <03 08 LI 18 27 4 52 62 1_
7,2 <0,3 <03 <03 <03 <03 <03 <03 <03 <0,3*
86 <03 <03 <03 <03 <03 <03 <03 <03<03*
4 <03 <03 <03 <03 <03 <03 <03 <0,3<0,3*
182 26 35 43 56 19 1L 131 147 16
16 2,3 3,1 3,7 48 6,8 X 11,5 13 14,3
157 08 L6 23 34 53 10 116 129
124 06 09 1,3 18 3 o 1,3 85 9,
133 <03 08 1,2 19 3,5 , 6,5 7.5 83
91 <03 <03 05 08 17 28 35 42 45
109 <03 <03 <03 1 2 32 41 49 55
58 <03 <03 <03 <03 <03 <03 <03 <03 <03*
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B, M Rzo, I'nyGuna nporaubanus d,, M, B HeCUaHRIX,
M° x
x °C/Br -0,5°C
Bpemd npotan-
1 2 3 5 10 20 30 40
0 2_,§_ 3;,8_ 47 6 8,5 12,1 148 17
24 33 4 52 74 104 12,8 147
L2119 26 39 63 97 14 1
15 0,7 1,4 1,8 2,6 44 7,3 9, 114
3,44 (ﬂ Lﬁ g_,l 3 4,6 8,1 10,5 12,6
0,5 ’0,8 1,1 1,8 3 52 7.1 8,6
5,16 2,_6_ }__ E._S_ 2,4 35 6,5 8,5 10,2
<03 <03 <03 <03 08 3 4,4 5,6
e
Cm. 1. 7.36.
Ro,
B, M M20X iyGuna npoTauBaius dg, M, B IECYaHRIX
X OCBT|——~— e e
~49C
Bpemst npoTtan -
e e e — ————r————r " —r——-—r—-——
1 ]: 2 1 3 [ 5 [ 10 20 30 40
0 23 32 38 48 &1 75 82 &
2 2,7 3,3 4,2 5,6 7 7, 8,2
1,72 <63 <03 <03 08 2,4 38 45 5,1
6 <03 <03 <03 <03 <03 <03 <03 <03
344 <03 <03 <03 <03 <03 <03 <03 <03
<03 <03 <03 <03 <03 <03 <03 <0,3
516 <03 <03 <03 <03 <03 <03 <03 <03
<03 <03 <03 <03 <03 <03 <03 <03
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ITpodoaxenue rabn. 5

TpyHTax npy Temueparype Tg — Ty, ¢

-2°C

BaHuA t, 1eT

50 1 2 3 5
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(=]
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slw
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Tabnuua 6

TpyHTax npu Temmeparype Tq — T‘b’f

-8°C

20

30

40| 50

o0
-
[- -}

L 24 28 34 39
2,6 3,1 3,7
<03 <03 <03

l
1
I

©» oo
th W
A
°~)
W

AP
oN
W

4,2
42
<0,3

42
a2
<0,3

42 42*
42 42*
<03 <0,3*

Ay
=)
w
*
A
=)
W
A
L
w

<03 <03 <03
<03%* <03 <03 <03 <03 <03

<03
<03

<03
<03

<03 <0,3*
<03 <0,3*

<03* <03 <03 <03 <03 <03
<0,3* <03 <03 <03 <03 <03

<0,3
<03

<03
<03

<0,3 <0,3%
<0,3 <0,3%

<03* <03 <03 <03 <03 <03

<03

<03

<0,3 <0,3%
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B, J M%O! I‘nyﬁm npomm de' M, B TeCcYaHbIX
X
x OC/BT
—49C
BpeMst nnpoTan~
1 2 3 5 10 20 30 | 40
0 23 32 39 5 68 89 101 109
2,1 2,8 3, 43 6 8 9,2 10,1
L7206 L1 15 22 37 54 65 13
9 0, 06 09 13 23 33 41 47
344 <03 <03 <03 <03 <03 <03 <03 <03
<03 <0,3 <03 <03 <03 <03 <03 <03
516 <03 <03 <03 <03 <03 <03 <03 <03
<03 <03 <03 <03 <03 <03 <03 <03
0 24 3,3 4 5.1 7 9,5 11,1 12,3
22 29 35 44 61 84 99 111
pp L7206 13 18 26 44 66 19 9 _
0,4 0,7 1 1, 2,6 44 55 6,5
344 04 06 08 14 24 37 48 56
<03 <03 <03 <03 <03 <03 <03 <03
5,16 <03 <03 <03 <03 <03 <03 <03 <03
<03 <03 < 03 <03 <03 <03 <03 <03
0 25 34 4 51 11 98 U7 131
2,3 3 35 4,5 6,2 8,6 103 11,7
s L1206 13 18 29 46 71 9 104
0,4 0,7 1,1 16 2,9 4,8 6,3 7,3
344 04 07 L L7 27 45 61 T2
<03 <03 <03 <03 <03 <03 <03 <03
516 <03 <03 <03 <03 <03 <03 <03 <93
<03 <03 <03 <03 <03 <03 <03 <03
A
Cm, . 7.36.
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Ipodonxenue 1abn. 6

TPyHTaX OpH Temmepatype Tq - Tb, f

-8°C

BaHud , 16T

7
o
—
N

10

20

30

40| 50

s 2 2

<03

38
34

<0,3

<03
<03

<0,3
<03

49
44

<03

58

<03

&L
59

<03

62 6,3%

<0,3 <0,3*

<0,3
<03

<90,3
<0,3

<03
<0,3

<0,3 <0,3%*
<0,3 <0,3*

|
|

97 <03 <03

<0,3
<0,3

<0,3
<03

<0,3
<9,3

<03
<9,3

<0,3
<03

<0,3 <0,3*%
<03 <0,3*

<03
3,3
29
<03

<0,3
4,1

36
<03

<0,3
53
48
<0,3

<0,3
6,7
6,2
<0,3

<03
7,4

<03

<03 <0,3*
79 8.1
75 18
<03 <0,3*

7,3 <03 <03
6,1 <03 <03

<03
<0,3

<03
<0,3

<03
<0,3

<03
<03

<0,3
<03

<0,3 <0,3*
<0,3 <0,3*

<0,3* <03 <03
<0,3*%* <0,3 <0,3

<03
<0,3

<0,3
<0,3

<03
<03

<03
<903

<0,3
<03

<0,3 <0,3*
<0,3 <0,3*

<0,3* <03 <03

42 23 3
128 2 2,6

114 <0,3 <03

<0,3
35
31
<0,3

<0,3
43
38
<03

<0,3
56

<03

<0,3
13
6,6
<0,3

<03
8,3
16
<0,3

<03 <0,3*
9 94

83 8,9
<0,3 <0,3*

8,2 <03 <03
8 <03 <03

<03
<03

<03* <03 <0,3
<0,3* <0,3 <03

<03
<03

<0,3
<03
<403

<03

<03
<9,3

<90,3
<03

<903
<903

<03 <0,3*
<03 <0,3*

<03
<03

<03
<93

<0,3
<03

<03 <0,3*
<0,3 <0,3*

<0,3* <03 <03

<03

<90,3

<03

<03

<03

<03 <0,3*
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Rzp. I'nyGHua npoTanBanss d,, M, B IIEHUCTBIX
M X
x °C/Br -0,59C
Bpems nporaw-
1 2 3 5 10 20 30 40
0 25 35 44 51 18 104 122 136
2,1 3,1 38 S 6,9 11 12,3
721 19 26 38 s8 83 10 L4
0.6 1,2 18 2,7 45 .7 8,3 9.5
344 <03 07 12 21 38 62 718 91
<03 04 08 2 3 54 66
5,16 <0,3 3 <03 <03 <03 03 <03 <03
<03 <03 <03 <03 <03 <03 <03 <03
0 25 35 44 57 8 1Ll 133 15
2,2 3,1 38 5 7 9,8 11,8 134
121 19 26 38 6 89 12 L2
0,6 1,2 1,8 2,8 4,7 7,3 9,2 10,7
344 05 1 L6 25 45 12 92 108
<03 0,5 0,8 14 2,8 51 6,8 8,2
516 <03 04 06 12 28 52 L1 86
<03 <03 03 0,4 1 2,6 4 53
0 2;5_ 3_,5 4‘;4; i,l 8_ 11,3 13,7 15,6
2,2 3,1 38 5 7 9,9 12,1 13,9
L2119 26 38 6 93 16 135
0,6 1,2 1,8 2,8 4,7 7.4 9,5 11,2
W05 L1 16 26 46 16 98 116
0,3 0,6 09 1,6 3,1 55 74 89
1603 06 1 L1 33 6 8 91
<03 <03 04 07 1,6 35 51 66



Ta6bnunma 7

rpynrax mpu remueparype Tg — Ty, ¢

—2°C

Bauud t, ter

50 1 2 3 5 10 20 30 40| s0
47 21 3 37 47 64 84 97 107 14
134 1,7 2,6 3,2 4,2 58 7,7 9 99 10,7
25 07 12 L7 25 37 33 &5 13 18
106 05 09 1,2 1,7 2,6 3,7 4,6 53 58
102 <03 <03 <03 <03 08 23 33 4 45
7,6 <03 <03 <03 <03 <03 <03 <03 <03 <0,3*
<03*<03 <03 <03 <03 <03 <03 <03 <03 03*

163 21 3 37 47 67 92 109 121 132
14,7 1.9 2,6 3, 42 59 8,2 9,9 11,1 12,1
42 07 12 18 27 43 66 83 95 103
12 0,5 0,9 1,2 1,8 3,1 5 6,4 7,5 83
121 04 07 L1 L6 27 41 5 57 62
9,4 <03 0,5 0,7 1,1 1,9 29 3,6 4 4,2
29 <03 <03 <03 <03 <03 1,1 21 3 38
6,4 <03 <03 <03 <03 <03 <03 <03 <0,3 <0,3*
172 22 3 7 47 67 94 113 129 141
153 2 2,7 3,3 4,2 59 8,4 10,2 11,6 12,8
1510 08 13 L9 28 46 69 89 105 117
12,7 05 1 1,3 1,9 3,2 55 72 85 9,6
3105 07 LL L1 29 5 65 16 85
103 03 05 07 14 2 36 46 54 61
11 03 06 08 12 22 36 45 52 57
7.8 03 <03 <03 <03 <0,3 0,6 1,3 1,8 22
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B.m Rzo’ ryGana npoTausaiua dg, M, B IIMHECTEIX
X xC/;T ~0,5°C
Bpemsd nporan-
_‘L\ 1 2 3 5 10 20 30| 40

0 26 35 44 57 8 113 139 159
23 31 38 S 1 9.9 12,1 14
1721 19 26 38 6 93 18 138
0,7 1,2 1,8 28 4,7 7,4 9.6 114
15 344 05 L1 L6 26 46 76 10 12
0,3 0,6 1 1,6 3,1 5,6 7,6 9,2
156 03 07 1_ 18 34 62 84 102
e <0,3 04 0,5 0,9 2 4 5, 7,
n _—
Cm.1.7.36
B.m Rg. TuyGuma npoTauBanus d,, M, B ITIHHHCTRIX
M°x
x °C/Br —4°C
Bpems npo Taw
1 2 3 5 10 20 30 40
0 19 26 32 4 54 68 15 8
i, 24 2,9 3,7 49 6,4 7,2 78
6 L7205 09 13 18 21 31 45 51
<03 <903 <03 <03 <03 <03 <03 <03
344 <03 <03 <03 <03 <03 <03 <03 <03
<03 <03 <03 <03 <03 <03 <03 <03
516 <03 <03 <03 <03 <03 <03 <03 <03
<03 <03 <03 <03 <03 <03 <03 <03



Hpodonxenue Taba. 7

TpyHTax npy Temueparype T( — Tb,f

-2°C
BaHuA t, ner
50 1 2 3 5 10 20 30! 40| 50
177 23 31 37 47 67 95 115 132 146
156 2,1 2,8 33 4,2 6 8,5 10,3 11,8 13,1
156 08 14 19 29 48 L 91 109 121
13 05 1,1 1,4 2 3,3 5,4 7,1 83 94
136 05 07 L1 18 3 56 13 86 97
10,7 0,3 0,5 0,8 12 2 36 49 59 638
18 04 06 08 12 23 4 52 6L 7_
85 <03 04 0,5 09 1,5 2,6 3, 42 48
Tabnuua 8
TPYHTaX upu TeMueparype T — Tb,f
—-8°C
BaHus t, et
50 1 2 3 5 10 20 30 40{ 50
B4 L6 21 24 29 36 4l 42 43 43
8,2 1,5 1,9 2,3 28 35 4,1 44 44 44*
55 <03 <03 <03 <03 <03 <03 <03 <0,3<0,3*%
<03*% <03 <03 <03 <03 <03 <03 <03 <03 <03*
<0,3* <03 <03 <03 <03 <03 <03 <03 <03 <03%
<03* <03 <03 <03 <03 <03 <03 <03 <03<03*
<03* <03 <03 <03 <03 <03 <03 <03 <03 <03*%
<03* <03 <03 <03 <03 <03 <03 <03 <03<0,3*




B,m %P TnyGuua nporausauud d,, M, B TIHAMCTRIX
M° x
x OC/Br —-49¢C
Bpems nporan-
1 2 3 5 10 20 30 40
0 2 27 33 41 57 17 89 98
18 24 2.9 3,7 52 7.1 8,3 9,
17205 L 14 22 33 51 6 68
9 0,4 0,6 0,9 14 23 38 49 5.6

344 <03 <03 <03 <03 <03 <03 <03 <03

516 <03 <03 <03 <03 <03 <03 <03 <03

0 21 28 33 42 59 81 96 107

1,9 25 3 3,8 s, 7,3 8.8 9,9

172 05 L1 L6 23 31 56 12 83

0,4 0,6 1 1,5 2 4,2 54 6,4

12 344 04 05 07 12 22 37 47 55

516 <03 <03 <03 <03 <03 <03 <03 <03

o 22 29 34 43 59 82 99 112

2 26 31 39 54 7, 9 10,2

L72 05 Ll L6 23 38 59 74 87

04 06 1 16 27 46 6 7,1

15 34404 05 07 12 23 39 53 63

>
=N

<3 03 05 08 15

2.8
516 <03 <03 <03 <03 <03 <03
<03 <03 <03 <03 <03 <03 <03 <03

N ®
.°°°i
w
A
o
[¥%)
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Ipodoaxcenus rabn. 8

rpyHTax ups remueparype T — Tb,f

—-8°C
B3HMA t, teT
50 1 2 3 5 10 20 30 40{ 50
105 17 22 26 32 42 53 358 61 62°
9,9 1,6 2,1 24 3 4 5,1 5,7 6 6,2*
74 <03 <03 <03 <03 <03 <03 <03 <03<03*
6 <03 <03 <03 <03 <03 <03 <03 <0,3<0,3*
<0,3* <03 <03 <03 <03 <03 <03 <03 <03<073*
<03* <03 <03 <03 <03 <03 <03 <03 <0,3<03*
<03* <03 <03 <03 <03 <03 <03 <03 <03<03*
<03%*<03 <03 <03 <03 <03 <03 <03 <03<0,3*
16 18 24 28 34 45 59 61 12 16
108 1,7 2,2 2,6 32 42 55 6,4 7 15
9 <03 <03 <03 <03 <03 <03 <03 <03< 0,3%
7.2 <03 <03 <03 <03 <03 <03 <03 <03<0,3*
62 <03 <03 <03 <03 <03 <03 <03 <03<03*
<03* <03 <03 <03 <03 <03 <03 <03 <03 <0,3*
<03* <03 <03 <03 <03 <03 <03 <03 <0,3<03*
<0,3*¥ <03 <03 <03 <03 <03 <03 <03 <0,3<03*
23 L9 25 29 36 47 62 12 8 85
113 18 2,3 2,7 3,3 44 58 6.8 76 82
98 <03 <03 <03 <03 <03 <03 <03 <03<03*
8 <03 <03 <03 <03 <03 <03 <03 <0,3<0,3*
72 <03 <03 <03 <03 <03 <03 <03 <03<03*
5,1 <03 <03 <03 <03 <03 <03 <03 <0,3<0,3*
<03* <03 <03 <03 <03 <03 <03 <03 <03 <0,3%
<03*<03 <03 <03 <03 <03 <03 <03 <0,3<03*
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