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NPEIUNCINIOBHUE

Hacrosume PeKOMCHIAIIMHM COMCPXAT CBEACHUS MO MOATOTOBKE OCHOBA-
HAH, BLIOOpY THIA YU KOHCTPYKTUBHbLIX PEIUCHHH PYHNAMEHTOB MOOHMIILHBIX
(MHBCHTAPHBIN) 31aHU#A, BO3BOOUMBIX B VCIIOBUAX pacHpPOCTpaHCHUsI BeEYHO-
MEP3NLIN TpyHTOB. Taxkue 3aaHua oTHocsTca K JI Kimaccy OTBCTCTBEHHOCTH
M OTJIMYAKTCA OT KaAMUTAIBHLIX OIpaHUUCHHBLIM CPOKOM CJNTYXKOLI Ha OJOHOH
IGIO1LAJIKe, NOBBLIILUCHHOM COOPHOCTBIO. MANIOl MacCol K BO3MOXHOCTBIO pe-
TVIIMPOBIHUS NOJIOXEHUS ONOPHBIX KOHCTPYKIWR B NIPOHECCe IKCIUTYATauMH.
Knaccludukaima 3panuii yeradornena I'OCT 25957-83 3nauusg ¥ cocpyxe-
M MOOUNEBHbIe (MHBeHTapuble). Knaccuukauusi. TepMHHBI ¥ onpepene-
1.

Y Ka3daHua [0 OUEHKE UHXCHCPHO-TEOJIOTHYeCKUX YCITORUM IOLLGAKH
CTPOUTENBLCTBA € YUYCTOM TPHUPOINHOTO BEUYHOMEP3JIOTO COCTOHHUSA T'PYHTOB
H 0 pacyeTy OCHOBAHWHM M PyHOAMEeHTOB NPeayceMaTpyuBalT UCIIONLB30BaHUE
MATCPUATOB U3bICKAHWIE, BbINONHEHHLIX B COKpalleHHOM 0bbeMe.

[IpoekTHBIC peilicHHA OCHOBAHUN W P yHIAMEHTOB JIIPpUBCICHBI TIO PE3Yilb-
taTtaM paspaborok Jlen3HUWOIIa, HUNOCH, dvunamentipoexra, KpacHosAp-
ckoro U Hansuesoctroudoro fipomcrpoiiHUMnpoekTos, BHUHCT, I'CIIMA Mu-
HUCTEPCTBA CBA3MU, JICHasponpocKTa 1 HEKOTOPLIX JPYTHA OpTaHU3auHN.

HUcnonb3yemble st MOOHABHBIX 3HaHUH crocoObl pacyera oCHOBaHWH yII-
POHICHbI B CPaBHEHHH ¢ IPHMEHIIOUMMUCH U1 KAIMTAILHbIX 31aduuid. Hapsay
C TAKHMH VIOPOLUCHHLIMYU Ccrioco0amu, A CIIV4YaeB, He pacCCMOTpPEeHHBIX B HOp-
MATUBHBIX HOKYMEHTaxX, NpuBedeHBI HOBbIC METOABI pacueTa. OHH HIICKEHDI
JOCTATOYHO MOAPOOHO ¥ OpeaAcTaBlicHbI B GOpME, HOCTYHHON UTA HPOCKTHPOB-
IIMKA, HE UMEIOLLEro CHEHHUAIBHON HOAIOTOBKH 10O MPOCKTHPOBAHWIO (PyHIIA-
MEHTOB Ha B€UHOMEP3JIbIX I'PYHTAX,

Jinsi pacyeta ocHoBaHMi ¥ DyHNAMEHTOB B OObIUHLIN YCIOBUAX PACIPOCT-
paHEHUA BCUHOMEP3NLIX TI'PYHTOB. loMuMo dopmyst, Tabnuil, KapT U 1 padu-
KOB NaHHbIX PexkomMeHpanmuil. MOXKHO HMCHONb30BaTk TabmuLbl Teruiodu3nuec-
KMX U MexaHudeckux xapakTepuctik (CHull 11-18-76 “OcHoBanus u dyHaa-
MEHTbI Ha BEUHOMEP3NbIX IPYHTAx’. B 0COOBIA yCNOBUAX, KOTA BCHHOMEP3-
J1bl€ TPYHTB! BMEIIAKT MAacCCUBbI MOA3EMHOr0 JIbAd WIM OTIAUYAIOTCH 3aTOPPO-
BAHHOCTBIO, BBICOKOHM 3aCONEHHOCTRLIO, HEPErVISIpHLIM 3ajierandem H [Apvru-
MU OCOOCHHOCTIMH, MNPOEKTUPOBUMKY HeoOAOQIHMO BOCIHOIBLIOBATHLCH HE
TOJIBKO YKa3aHHbIMH HOPMAMH, HO ¥ AOHMOMHUTCIBHO CHeIIH ATbHbIMU UHCTPY K-
TUBHBIMA MaTepUaliaMi, KOTOPLIE 1aHbl B HAaCTOAIM A PekoMCHAaUUAX.

Pexomenpauuu noproroeieHbl JIeH3HUMOIII (kaHpuaarbl TeaH. HAyK
A.C. TepacumoB — pasn. 1 — 6,8 — 10,12, 13 u J1.P. lileiitnkman — paspn. 11
nHxeHepsl A.WN. 3onortaps — pas3p. 7, 8, npun. 2 1 3 u E.A. KoHbkoB — pa3g.
1) u HHUUUC (xann. texd. Hayk W.B. IHeitxcun — npun. 1). O6mee penakiu-
POBaHHUE NMPOHU3BEACHO [I-P. TEAH. HayK[B.B. HoKyuaeBbiM|1 KaHj. TeXH. HAyK
A.C. I'epacuiMOBBIM. -




1. OCOBEHHOCTH ®YHAAMEHTOB MOBHJIbHLIX 3JAHHA
H HX KOHCTPYKTHBHbLIE PEHIEHHUA

1.1. Ona dyHAaMeHTOB peKOMEHAYETCA NPHMEHATh TAKHE KOHCTPY KTHB-
Hbie pelleHus, KOTOpble B Hanbonee NoNHOH Mepe OTBEYAIOT OBIMM IIPpHHILH-
[IaM NPOCKTHPOBAHUS MOOMIBHBIX 3[aHMi. JTH pelUcHUA CenyeT BhIOUPpaTs
C YYETOM:

HeobxomimMocTH obectieucHUA BBICOKOH CKOPOCTH MOHTAXA H AEMOHTaXa
KOHCTPYKTHUBHLIX 3JIEMEHTOB, coOMpaemMbix M3 NeTancii, rabapuTh! 4 BeC KOTO-
DHIX OJIXHLI YAOBICTBOPATH TpeboBAHHAM, 00y CI10BIIEHHBIM [IPHMeHAEMbBIMH
TPARCTIOPTHBLIMM CPEACTBEMHU ¥ MOHTAXKHBLIMH MEXaHM3MaMi ;

OTPaHHUYEHHOTO CPOKa 2KCIUIYaTauMM 37aHus Ha OAMOH NNoladxe, He
IPEB bILIAIILETO, KaK IpPaBuiio, TpeX HeT — OIS KOHTCHHEPHBIX 3naHdi, 9Ty
ner — A coopHo-pa3zbopHbIX B3 Dlok-KoHTeHHEepoB H 20 ner — ana cbopHo-
pa3OoPpHBIX OPYI'UX THIIOB;

HE3HAUMTENBHBIX ‘PACHETHBIX BEPTUKAIBHBIX HArpy30K Ha (hYHOIMEHTDI,
KOTGpbIe oCLIYNG He NPERLUNAIOT: B OAHOITAXKHBIX XUNBIX U O0lIeCTREHHBIX
3fanMax — 100 kH na opuH QyHAaMEHT, B 2 —3-9TAXKHbIX 3JaHHMAX YKA3aHHOTO
Ha3HAYCHUA U Npou3BOACTBEHHBIX — 250 kH (11 HEKOTOPEIX NPOH3BOICTBECH-
HeIX — 600 xH) ;

IIOBLIIICHHBIX 3HAYCHWI MpedcsbHBIX JedopmManiiii oCHOBaHu|, B YaCTHOC-
TH A 3DaHHH, JONYCKaIMX peryJHPpOBaHHE OTMETOK MX ONOPHLIX 3JI¢MEeH-
TOB B IIPOLIECCE IKCIUTY aTALMM.

1.2. JDia moOunpHuIXx 3028ME CHeayeT oTHaBarh npennouTeHue JEerKMM
COOpPHbIM M HHBEHTapHbIM (yHAaMEHTaM, BO3BOMHMMbBIM B CXaThle CPOKH,
C BO3MOXHO MEHLLIMMM 3aTparaMi TpyHda Ha crpoimomanxe ¥ 06¢3 npuMe-
HCHHMA MOKpPLIX nmpoueccoB. IIpH COOTBETCTBYIOLIEM TEXHMKO-3KOHOMHYECKOM
obocHoBaHMM N1t QyHIAMEHTOB MOTYT OBITE UCHOJIB30BAHEI MECTHLIE MaTepH-
ansl, JlepeBsaHHbIe PyHIaMEHTH NPHMEHAKTCA, KaK MPaABUIIO, B NECHBIX paii-
OHAX, 3 Xene300eTOMHLIC — B WHIOYCTPHATBHEIX. BeC MOHTAXHBIX NISMEeHTOB
OyHIAMEHTOB OrPaHMYMBACTCA BO3MOXXHOCTAMH TPHMEHACMBIX MEXaHH3MOB
H, KaK OpasuiIo, He NoJjikeH npesbinare 10 xH.

1.3. OCneryenre GpyHOAMEHTOB MOCTMIraeTCA KaK IyTeM COBEpIICHCTBO-
BaHMs MX KOHCTPYKTUBHBIX pellicHWH, TAK M 33 CYeT YyTOUHECHHsSI MeTOOOB pac-
yeTa.

K KOHCTpYKTHBHLIM JIpHEMAaM OTHOCATCSH

a) BBIOOP COOTBETCTBYOIIMX MaTepHaNoB U KOHCTPYKUHMH HhyHOAMEHTOBR,
3 TAK)KE OIMTOPHLIX MEeMEHTOB ;

6) mpumMeHeHue GYHIAMEHTOB MAIIOT0 3AMOXKEHHR, KOTT3 3T0 BO3MOXHO
[0 HHXXEHEPHO-TEOJNOTHYSCKUM M MEP3TOTHLIM YCIOBUAM INIOMANKH — IIpH-
POOHOM MK CTICUMATBHO-TIOArOTaBIMBaeMol K 3aCTpoiiKe NyTeM BLITIOJIHCHH S
Mep, YKa3aHHbIX B I, B, I, A;

B) peryldpoBaHHe MPOMEP3aHMA-IIPOTAUBAHMA MOPUPOIOHLIX T'PYHIOB,
AOCTUTaeMO€ NOACHINKON TEPPHTOPHH 3aCTPOUKH, IPUMEHEHHAEM TeIION30M 8-
IIMA OCHOBAHHS H Jip.;

) CHHXeHUe NedopMHPYEMOCTH I'PYHTOB OCHOBAaHHS;

1) yBeJiHueHMe Hecyile# cnocobuoctu dyHIaMeHTOB 110 I'PYHTY



e} nmpMMeHeHHe KOMMOCHCAHHOHHLIX PYHAAMEHTOB, JONYCKAOMMX BbIpas-
HUBAaHHe OMOPHBIX KOHCTPYKUMH 302aHUA IIPH BO3HHKHOBEHHH Ype3MepHBIX fie-
dopmiruil oCHOBaHH4.

K mcny ocobGennocTell, ymTHBaSMBIX B pacyeTax U criocoOcTByionmx o0-
neryequio GyHZaMeHTOB, OTHOCATCA TNOHHXXeHHas! CTeNncHb OTBETCTBEHHOCTH
MOOHITEHBIX 3/aHUM, OIPAaHHYEHHBE! CPOK X 3KCIYAaTAaIHHA HA OGHOH IOILA-
Ke ¥ 3HAYMTENbHas OOJIA BPEeMEHHbIX Harpy3oK, B CBA3H C YeM MOABAAIOTCH
BO3MOXHOCTH YBCIIHUCHHA PaCUeTHBIX CONPOTHBIICHHHA T'PYHTOB, Y McHBUICHUSA
ocagoxk (GpYyHIAMECHTOB HA IDIACTHYHOMEPINLIX U CHIBHOIBKIMCTBIX I'PYHTaX, a
TaK)Ke JONYyIUEHHA OB BILECHHBIX Oe(opManui OCHOBAHH .

1.4. Nmmentapusie dyHpamMedThl, NOCTaBifeMblie B KOMILUIeKTe MeTanei
3AHUSA, NMPOEKTHPYIOTCA C pacyeTOM HX MHOIOPa30BOIO HCNONL3OBAHHA, 2
dOyHIaAMEHTL U3 MECTHBIX M2TepHAIOB — C y4eTOM HeoOXOoIMMOCTH MM KBHA-
MY MX HaJ3eMHON YaCTM HO HCTeYSHHH CcpoKa CiyXObl 30aHHMs ¢ TeM, YTOOBI
BOCCTaHOBHTE IKCIUTYaTaAllHOHHY IO TIPUTOAHOCTD IUTOIIa KH.

1.5. KomneHcatuoHHble QyHAAMEHTH HPOCKTHPYIOTCA U3 YCIIOBUA 00ec-
[eYeHU A BO3MOXHOCTH H3MEHEeHHs UX BLICOTHI C UENbIO peryJIHPOBAaHUA OTMe-
TOK ONOPHBIX KOHCTPYKIME IpH HEepaBHOMepHBIX NedopMalMiaX OCHOBAHHA.
Takue pyHmaMeHThl peKOMEHIyeTCa YCTpauBaTh 6e3 coOCTBEHHOI0 MpHBOJIA,
npegyCcMarpuBasi BO3MOXHOCTh MPUMEHCHHY MHBEHTApPHBIX MOOABEMHBIX YCT-
poiicTB (IOMKpATOB M [p.). PeryiipoBaHue NOJIOXKeHUA 30aHMA NPOU3BOIMT-
CA OpU NMoABJIICHWH Hedopmanuili oCHOBaHMs, ONM3KHMX K MpPEeHelbHbIM 3Haye-
HAAM, HCXOAA U3 pe3ylIbTAaTOB I'cole3uvecKuX HaOnonenwit 3a ocaakaMu QPyH-
[AMEHTOB.

1.6. st MoOMNbHbIX 3[aHli Leecoobpa3Ho IpUMEHATH OTAENIBHO CTOS-
nge dynpamMedTei. B cO0pHO-pa3OOpHBIX 37aHHAX, COOHpacMbIX H3 OJIOK-KOH-
TeHHEpOB, 3TH QYHIAMEHTHI IPOCKTHPYIOTCSH, KaK IPaBWiIO, H3 YCIIOBHSA ONH-
pPaHMs Ha HUX 2-—-4 CMEXHBIX OnMoK-KOHTeHepoB. B OTHENBHBIX ClIyuasx IpH
HepaBHOMEPHO paedopMHpPYEeMEBIX TIPYHTaX BO3MOXHO NPHMCHCHUE JICHTOY-
HbIX, PAMHEIX ¥ INIHTHBIX DYHIAMEHTOB.

HeuuBeHTaprble (PyHOAMeHTHI NpOSKTUPYIOTCA, KaK NpaBWIoO, AepeBsaH-
Hbl¢ WM H3 COOPHBIX JXeme300eTOHHBLIX 3JIEMEHTOB, M3IOTABNHBAEMBIX Ha
MecTHOH poH3BOACTBCHHOR Oaze. BOo3MoXHO OpuMeHeHne TAKXe CTONOYaThIX
(PyHDAMEHTOB ¢ BEPXHMM METATIMUYCCKUM U HIKHHM Xes1¢300e TOHHBIM 3Jie-
MCHTaMHM, liepeBo-MeTalUIHUeCKHX H JepeBo-Xene3o0eToHHbIX cBali; PyHna-
MEHTBI H3 3THX CBail HenecooOpasHo NMpHMeHATh 1A NMPOU3BOACTBEHHBIX H
2—3-3TAOXHBIX XWILIX H OOIIECTBEHHBLIX 3MAHHE CO 3HAYMTEILHBIMM INOPH30H-
TaNBHLIMM HAarpy3kamMd B palfOHax ¢ BBICOKHMM CPEIHCErOXOBEIMH TeMIIEpaTy-
pPaMyu BeYHOMEP3JILIX rpyHTOB (puc. 1 — 6).

HuBenrapHbie He3ammyOneHHbie QYHIaMEHTEI IPOCKTHPYIOTCA NIPH BEPTH-
KaneHo#t Harpyske N < 100 xH, xak npasumno, #3 AepeBoO-MeTAUIHYECKRX HITH
METATUITHYECKUX 3TeMeHTOB, a ipH N > 100 kH — u3 xene306eTOHHBIX HIIM Me-
TAL10-XeI1e300eTOHHBIX 9JIEMeHTOB 3aBOJICKOro M3roroBiicHus (puc. 7), Un-
BEHTApHbIC CBal U3roTaBIUBAIOTCA CTansHbiMu (npui. 2). IlpuH npoexkTHpoBa-
HH# CBallHBIX (PYHOAMEHTOB, 3arnyOfigeMbIX B BEUHOMED3/BIE TPYHTBI, PEKO-
MeHOye1Cqd OTAaBaTh IpeAnoyYTeHNe ACPEeBAHHBIM M MHBEHTAPHHIM CTAIBHLIM
CBaSIM,
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Puc. 1. Manosarny6nennsie @yHmamMeHTbl 3aHdit U3 OJIOK-KOHTCHHEPOB H
KpPyNHOIIAH €1 BHbIX

a, 0 — croabuarvie u3 OETOHNKbIX (Wene300eTOHKBIX) 3MEeMEHTO8 Uau Kupnu-
uq; 0 — 8 guOe OCPEeBARHOI KAETKU, 8,2 — U3 NePEKPECTHHIX 0epedaHublx ba-
aoxk;, 1 — 30anue 2 — nookaadxa; 3 — banxa; 4 — nazeaw, 5 — necuamas
nooCchINKa ToAwuMotl He mernee 10 em; 6 — cranbuble CkoObl

1.7. IIpu Beibope THna (PYHOaMEHTOB IpeXieBCEro xeoOxomuMo ycTa-

HOBUTH BO3MOXXHOCTh YCTPOHCTBA He3armyOnmeHHBIX W Mallo3arny OymeHHbIX
¢hyHIHAMEHTOB, pPacHoiaraeMbIX B CJI0€ CE30HHOTO IIPOTAUR aHUS-IIpOMEP3aHUA.
Takue pyngameHTH peKOMEHIYETCH HPHMEHATD:

a) Insa BceX MoOWIBHBIX 3aHH, KOIia GyHAZMEHTH HE NOABEPIaloTCH
BO3OCHCTBHIO CMJI MOPO3HOI'0O HyYeHMA IPYHTOB, 4 TaKXKe B CIIyvYasX, Korna
31aHMEe CHeUHANTPHO NPHCHOCOOIIEHO K NOBBIILCHHBIM HEPABHOMEPHLIM Jiedop-
M3LUAM OCHOBAHHUA; MOCNeOHee cunTaeTca obecniedeHHBIM, eCITH

Haji3emible KOHCTPYKIMH MIIH TOABKO ONOpHbIe (JIEHTOYHBIC (hyHIIaMCH-
Thl, cTonbyarnvie GyraamMeHTsl ¢ Hepa3dpe3HbIMH (PyHOAMEHTHBIMH OaiKaMM,
dbyHNaMEHTHas IVIHTA H T.11.) 3alpoeKTHPOBaHBI 10 XKeCTKoH CXeMe ¢ yYeTOM

YCWIKHH, BO3HMKAIOHMX INPH BO3MOXHLIX ‘HepaBHOMEPHDLIX NepeMelllcHUSX
dyHOAMEHTOB;
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Puc. 2. Mano3arnyOneduble (pyHOaMeHTH 30aHul U3
O10K-KOHTEHHEPOB U KPYIHOIAHEIBHLIX

a — naockaa naura;, 6 — pebpucraa naura;, 8 — pAa-
weabli PyHOamenrr; 2 - nexnesvlii GyHOaMenT;
0, e — Xene3zoberornbvie banounvie pynoamentol; I —-
nautra; 2 — apMarTypHaa CeTxa; 3 — 2UOpPOU30ONAYUA,
4 — necuarags uau G6eronrans nod20T06Ka; 5 — apma-
TYPHbIU KapKac

Puc. 3. OnopHsie KOHCTPYKIMH 3HaHuY B3 GNIOK-KOHTeltHepoB (¢ — O)

1 — monraxcuviii cronux; 2 — gurunz; 3 — uneenrapnviii Pynoamens, 4 ~
croixa Kxapxaca OAOK-KOHTelinepa; 5 —~ winaavhblii nexend; 6 — Opeeen-
Yaroiid nexens; 7 — croabuarsiil, neHTOYNBLE UaU cealinblii BynOamenT: 8 —
RAUTHEE PYHOAMENT
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Puc. 4. CoopHbie NepeBAHHBIC (PyHAAMEHTHI NPOH3BOACTBEHHbBIX 3MaHuM}

a ~ ceqiinviii pyndamentr; 6 — neHTOUHO-nexHegoli Pyndament; 1 — crans-
Hble MOHTAXHbIE OeTanl, 2 — OT8EPCTUA O NPONYCKA KpenexHwix 00.-
108; 3 — craavRvie nazenw; 4 — Oepesannan ceas; 5 — nexeny; 6 — pewer-
Yareiii HACTUA U3 OQOCOK; 7 ~ CTaIbHbIE Y204AKU ONA KDENnACHUA CTenbl; 8 —
c1ue (Ona 01800a Soxoes8oii 80dblj; 9 — crena

ONOK-KOHTeHHepsl, 3allPOCKTHpPOBaHHble MO T'MOKOH CXeMe, yCTaHaBIIM-
BAIOTCA C 3230pOM He MeHee 3 CM H IpH 3ToM oleclieueHa BO3MOXHOCTb MIEPH-
OIMUECKOTO BHIPAaB HMBAHKS OTMETOK ONOPHBLIX KOHCTPYKIMH IIPH IKCINIyara-
1AM 37LAHNS

6) WA OOHOITAKHBIX 3XaHHif, ¢CNIH TONIIMHA CIIOS NMYYHHMCTHIX I'PYHTOB
nolj mopoumol pyHpamenTa h 9 (puc. 8), noasepramoilerocs Ce30HHOMY NPo-
TaHBAHNKO-IPOMEPIAHUIO, He IPEBOCXOMUT IONYCTUMOIN hzu; JHAYCHUE h2ui
NPHHAMAETCH B 3aBHCHMOCTH OT PacCTOAHUSA MeXIy nomoumsol pyHIaMeHTa
H BepXnell rpaunielf yKa3aHHOIO NyYHMHHCTOTO cnof h 1

i T gy S - - e [ S

-

hy, cM 50 100 150 200

— o T L R el e o . — — — T E— — [ I— ——— e

h 2y M 20 65 150 250

HpumMmeuanue. [Ipy CHIBHONYUHHHCTBIX IPYHTAX 3HaAYeHH s h 5y TPHHAMA-

101cs ¢ kos3dduumuenrom 0,6.

1.8. Tun ¢pyumamMeHTOB chnefiyeT BAIOHpaTh Ha OCHOBAHWH TEXHHKO-2KOHO-
MHYECKOI'0 CpaBHeHHs BapMaHTOB. [IpHBeneHHbIC 3aTpaThi 110 CPABHMBACMbBIM
BapHaHTaM IPOSKTHLIX pellleHHt Npu HCNONL30BAHWM HHBEHTApHBIX (PyHAAL-
MCHTHRIX KOHCTPYKIMH pPEeKOMEHIIyeTCH onpelensaTh cornacHo 1. 4.6 "Pexo-
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Puc. §. XenesoberoHnble GyHHIAMEHTH MPOMBILITIEHHBIX KapKaCHbIX 30aHHH
a, 8 — CrakanHnozo runa; 6, e, 0 ~ c10464arc20 tung; 1 — Koaouna (croiikal;
2 — Oynoamenr craxanno2o runa; 3 — 3anoaxenue OeToHoM; 4 — craabhoil
ONOPHBLL AUCT, 5 — PyHOGMEHT ¢ anKeprRuimMu Boatamu; 6 — ankepuvie 60n-
Tol; 7 — cOopuwiii pocreepx; 8 — caau;, 9 — 3exaaonan oerans; 10 — xpenex-
Hote boarvy; 11 — cranvHas naxaadoxa; 12 — Oepeganndviii COCTASHOU 3AEMENT
KapKaca

MCHOAUMH TO0 TEXHHKO-IKOHOMMUYECKOHN oOlleHKe HHBeHTAapHBIX 3mammit” (J1.:
JIenIHUUOIII, 1983. — 59 c.), B OCTAIBHLIX CIy4YasX — COMIACHO YKAa3aHUAM
"HHCTPYKIMH [0 OIIpefesieHHIo dKOHOMHYeCKoH 3(eKTHBHOCTH KalHTaNb-
HBIX BIOXEHHH B crpouTenscree” (CH 423-71) u »UHCTpY KIMY 0O onpenesie~
HUIO 3KOHOMHYeCKOH 3(MPeKTUBHOCTH HCIONB3OBAHHA B CTPOHTEILCIBE HO-
BOH TeXHMKH, H300peTeHuit # pauMoHamu3aTopckux Ipemnoxemt™ (CH 509-
718).

1.9. llepensinHbic KOHCTPYKIUMH DyHIaMeHTOB H3TOTaBIAIOTCA M3 HpeBe-
CHHBI L1 copra xBOliHBIX NOPON; I Hai3eMHBLIX KOHCTPYKIMIf IPH CpoKe
3KCIDTyaTalHH He Gonee TpexX neT MOTyT NPHMEHSTLCA M TUCTBEHHAIE HOPO/IbL.
Mapxu OeToHa Ha3HaudaloTcH mo yKasamuam CHuIl 2.03.01-84 BeToHHEIE H
Kere3o0eToHHble KOHCTPYKIAK ™ € yuyeToM T1abn. 1 panueix Pexomengaui, a
MapKH CTalId U ee yHapHast BA3KOCTE — Ho ykazauusam CHuII 11-23-81 ’Crans-
HbIe KOHCTPYKIMK ',

Bce pepepstHHbIe PyHOaMeHTHHIC KOHCTPYKIMH AHTHCEHTHPYIOTCA, a Xe-
J1e300eToHHEIe H CTaNBHBIC 3AIIMINAIOTCH AHTHKOPPO3HHHBIM MOKPHITHEM B

9



= TaOnuua |
I'pynna Ycenoeus paborsl KOHCTpY KUMH dyHOIAMeHTOB MHHMMaNBHLIC IPOEKTHbIE KIIACChl OeToHa
KOHCT- |- — e e e —
pyxkuuft | Tun ¢yHnamenroB U xapaxtepictu-| [MokazaTens BoaHoM cpemsbl, Bo3meicT-1110 Mopo3o- O BOAO- o npoy-
} Ka PEXMMa 3KCIUTyaTalyu Byolie#t Ha 6eToH KoHcTpykuuli  |CTOMKOCTH IPOHMILIa- HOCTH Ha
T €MOCTH cKaTve
no CTeIteHH arpec- |no cyMMapHomy |
CUBHOCTH COLECPNKAHUIO XJIO- |
,. pHUAOB, CYIbLPATOB, :
HHUTPATOB M JIPY- |
rux cone (r/n) |
I Ceau n cronOuartbie pyHnaMeHThl IpU HearpeccuBHas Ho 5 F 150 W2
NOCTOAHHOM HachllleHUH UX Boaol  Cnaboarpeccus-
(Ip¥ CTeneHH BIIAXKHOCTH MeCYaHbIX  Hasfg OrSpmol5u>150 F200 W4
TPYHTOB CIIOA CE30HHOIO MpoTauBa- (penHearpeccHB-  j§» 35 F 300 W6 B 25
HUA-POMEPIAHU A Sr > (0,5 unoka- Had »70" 150
34TCJIC TCKYUCCTH INTTHHUCTBIX I'pYH- B KITIOUYUTENTBHC
ToB 2T10TO CrHoA I 1 > 0,75) CHITBHOArpeccHB-
Has 35 70 F 500 W8
11 To Xe, NpH 3IM30IMUYECKOM Hachbillle- HearpeccuBHag Ho 5 F 100 —
HUH BOOOHU (Sr <0,95; IL < 0,75), CanaboarpeccmBrasg Or5 mo 15u > 150 F 150 W2
a Tak)xe pyHOaMeHTHl, 3auiiieHHble CpellHearpeccus-
OT BO30eliCTBUA Byary Bbilite BT BM  Has 18 35 F 200 W4 B20
70" 1§50 BksirOUU-
TENLHO
CunsHoOarpeccus-
Has Wé

357 70 I 400

g




| §!

In bamimaku cronf®uateix ¢pyHnamed-  HearpeccuBHas Ho 5 F 75 —

TOB, PaClIonOXKeHHbIe B BeuHoMmep3- CnaboarpeccusHas Ot S mo 15Su > 150 F 100 W2
JIOM IPYHTE Cpenuearpeccun-
Has 1857 38 F150 W2 B15
7707 150 Bxioun-
TeJIBHO
CuneHoarpeccus-
Hasi 35 70 F 300 W6

A
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Mpumevanu sa: 1, PacueTHole Mapku GeTOHZ MO MOPO30CTONKOCTH, YKa3aHHbLIE B Talnuue, COOTBETCTRYIOT pPacueTHOM
Temnepatype HapyxHoro sosnyxa T < —40°C; npu T > —40°C pacueTHble MapKy 110 MOPO30CTORKOCTH NPHHMMAIOTCH Ha OJIHY
CTYyIeHb HHXe., 2. TpeOoBaHMA MO MOPO3IOCTONKOCTH, BOOOHENPOHMILAEMOCTH M MPOYHOCTH HUXKHEH YyacTw cBad, pacrnonaraemoit Ha
rnmyGHHe OT 1{0BEPXHOCTH I'pyHTa Goltee dth + 1 M, monycKaercss IpUHUMATE KaK i rpynisl Iil.
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Puc. 6. JllepeBo-MeTOIMYECKHE H [epeBo-Kefe3oberonnble OypoonmyCcKHEIE
cBau (Io MaTepHaIaM HHCTATYTA ~"OYHO3MEHTIIPOEKT )
a — Ha@zenvkoe Kpenacuue; O — Gonroeoe Kpenaenue; 1 — 6eronnoe 3anon-
Henue 2 — CIIALHAR 4acTb csal; 3 — OepesanHast YacTo ¢8au;, 4 — cTaabHoil
CECMEHT: 5 ~ Hazeawb; 6 ~ bSonr; 7 — wenez00eToOHnan 4acrTsy ceau

coorBercTBUE ¢o CHuIT 2.03.11-8S5 3aimTa CTPOHTENBHBIX KOHCTPYKIUMH OT
KOPPO2HH~. AHTHCENTHPOBAHME, a TAKXe€ HaHECEHHE 3aUMTHOIO0 HOKPHITHA,

NPOU3IBOAATCHA JIVIIL Ha TOH yac™M dyHIaMeHTa, KOTOpas HIXOOWTCH BhLIe

BEPXHETNQ NOPU30HTA BSUHOK Mep310oTHL

1.10. Iina puxcuposanus pa3OGHBOUHLIX ocell B 30aHHM M BLIPaBHUB AHHA
OTMeTOK Bepxa CBa ¥ CTOEK CTONIOUYATHIX QYHIAMEHTOB HA HOCHESRHHE MOTYT

12



Puc. 7. UuBeHTapHble QPYHIAMEHTEI
(mo marepuanam KpacCHOSIpCKOro
Hpomcrpott HUUpoekTa)

a — Oecnodiocublii. PYyHOAMEHNT,
8CTPOECHHBLE 8 OAOK-KOHTeuHep;
6 — PYHOAMEHT ¢ NOOGUICHHLIMU
nooxocamu; 68 — @PYHOAMEHRT ¢
OepeefHKOoU CTolixol

Puc. 8. Cxema manosamybienHoro dyHna-
MEHTA Ha NYYWHUCTHIX TPYyHTaAX
1 — HenyuunucTsiii 2pyHT; 2 — RYYUHUCTOIU

2PYHT

YCTaHaB/IUBATLCA OTONIOBKHU,. OrojIoBKM yCTPaUBaIOTCH, KAK NPABUIO, ChEMHLF
MH C LEeNBI0 HX MOBTOPHOTO HCHONB30BAHMA MpH MEPeIUCIIOKAUMH 3[aHWs
(puc.9 - 12).

JHnsi MCKIIIOYEHHS *"MOCTHKOR Xoiola”’ B cOOpHO-pa3GOpHLIX 3[2HHUAX
KapKacCHOTO THIIA, IIPOCKTUPYEMBIX ¢ XOJIOOHBIM IOIOIBEM U NOJIOXKUTEIL
HOH Temneparypoll B MOMEILCHUAX, MEXKAYy CTONKaMi KapKaca ¥ OIoJIOBKaMH
YCTaHABIMBAIOTCA TEIUIONAKEThl M3 MANOTCIUIONPOBOOHBIX MaTepHalioB (pHC.
9-10). B c6opHO-pa30OpHbIX 3HaHUAX MAHETBHOIO THIIA HPH OTCYTCTBHH B Ma-
HEJIAX CTeH HHXHUX OOBA30YHBIX OarloK Ha OTOJIOBKH YCTaHaBIMBAWTCS ByH-
JameHTHbIEe Oanku. KoHrteitHepHbie n cOopHO-pasbopHbIC 3JaHHA C HMKHAMY
o0BaA30uHbIMU OaTKaMH OMKPAKOTCH, KaK NPAaBHIIO, HENMOCPEHCTEEHHO HA Oro-

i3
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X e S ] Puc. 9. OnopHble y3/1bl KAPKACHLIX 3/1aHHH (@ — @)

' | — xoaowna rapxaca: 2 — Tenaonaxer; 3 — 02010-
6oK; 4 — cTaabHbie Uau depesaHHbIE NOOKAGOKU;, I —~
MeTranauvecxkan ceas (croiikaj; 6 — YCTAHOBOYHLIU
boar; 7 — gvinycku apmarypet; 8 — 6eron xaacca B-25;
9 — wenezoberorHan ceasa (crouka); 10 — OepesanHan
cgan (croiikal

3

10

noBkH. IIpu npumMeHeHUH 3aOMBHBIX CBail, orpyXaembIXx B I'PyHTbI 6€3 KOH-
AYKTOPOR, Ui YMEHBLHICHNS Pa3sMEepoB OTOJIOBKOB M YCHWIIHH B CBasiX, BO3HH-
KAIOIIMX IIPU HX 3KCUEHTPUUHOH yCTAaHOBKE, MEXOYy OroloBKamMM U oOBA30U-
HLIMM OaiTKaMil MOT'YT OBITE YIOXeH Bl pacupeaeuTenLbie Oanku.

1.11. Jina ymeHbllicHUA ycWiIui B PyHAaMeHTax 30aHHK ¢ XOJORHbIM
NOLMOJIBEM, BBISLIBACMbIX TEMIIEPATYPHO-BIAKHOCTHBIMY BO3OeHCTBUAMHE
CBA3AHHBIX ¢ HUIMH (QYHIAMEHTHBIX DANOK, peKOMEHAYETCA NpeflyCMaTpHBAThL
BO3MOXHOCTE NepeMEIlIeHUA KOHUOB 0anoK B MOPU3OHTANBHOM HANPABNCHUH,
33 UCKIJIIOYEHHEM CliyyaeB, Koraa k Oankam kpensrtcsg cBA3d. C 3Toi uenbio
OTBEPCTUSN I KpenexHbIX Oonros B Oankax genamoTca oBanbHbIMH (11U 60
BoOOWE HCKITIOUATC O0sITOBbIE CoeIMHECHU) U olMpaHHe Oaok Ha QyHa-
MEHTh! NPOU3IBOIUTCH Yepe3 aHTUPPUKUUOHHBIE TPOKNANKU ¢ 00ecreueHreM
BOCIHPHATHA (PYHIXaMEHTAMHM TOPH3OHTANBHLIX HATPY30K (BETPOBLIX M T.1L.).
Y3nbl onipaHHA 0anoOK U POCTBEPKOB HAa QPYyHAAMEHTHI NPH XOJIOMHBLIX HOJI-
NONBAX PEKOMCHOYETCH YCTPaUMBaTh IMAPHUPHBIMHA (CcM, pHc. 9-12).

1.12. [Ilpoextuporanue YyHIAMEHTOB pPEKOMEHAYETCR BhIIONHATS,
KaK IIpaBHIIO, B ClIeAyIOLieM MopAaKe:

14
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Puc. 10. OnopHbit y3ei1 KapKacHoro 3alus

1 — xonouna xapxaca; 2 — renaonaxer; 3,5 — MOHTaxHbIE Oeranu; ‘_4 ~ pOCT-
8epK; 6 — ozonoeok; 7 — nodxaaoxu; 8 — uHeenTapHan ceax (croiika); 9 —
YCTAHOBGOYHBLU bONT

OIICHUBAKOTCA MEPINOTHO-TPYHTOBLIE U KIMMATHYECKHE VCIIOBHA IUO-
wanxy (m. 2.1--2.4) w npoBepsiercs cobiiodenye TpeBoBaNmii 1O 3aLIHTE
INTIOLLaIKH, YKa3aHHbBIX B 1. 3.5-3.7:

BBMHCIAIOTCA pacCueTHBIC TnyOHHBI CE30HHOIO NPOTAWBAaHUA (HJIM TIpo-
MEP3aHMs) TPYHTOB Ha momlanke (m. 5.6, CHull 11-18-76) ¥ MHOroNeTHero
[IPOTauBaHUA noj sgaduem (nn. 7.1-7.4) ;

yCTaHaBIIHBACTCA IMPUHUMII HCIONB30BAHUA BEYHOMED3JLIX TIPYHTOB B
KayecTse oCHoBauHA (1. 3.1) B yClOBHAX HPHPONHOIO HX COXEHHSA, a TaK-

15



Puc. 11. Onopsble yaab! 30amuii us OnoK-KOHTEHHEPOB ¥ KpYNHOMIHELHBIX

a—ef
1( — MORTGNHAA OeTanb; 2 — ANTUPPUKHUORHAA NPOKAGOKE 3 — OCPEBARNAR

r#:omdxa; 4 ~ o20n080K; 5 — cean (croiikal; 6 — @yndamenrnasn 6aaxa;
~ OCPEBARNBLI POCTBEPK; 8 ~ CKOODI

K€ NPH PCTYNMPOBAHUM UX TEMIIEPATYPHOIrO PEXHUMA B Cliydae HeoOXomumoc-
¥ IyTem NpUMEHEHHS MOACHITKY HIIH TeIUTOH3O0MNSIIHH

BBUIBIIAIOTCA BO3MOXHDBIC BapHaHTHl (DyHIAMEHTOB, NPOH3IBOOUTCH HX
ContoCTaB/ienMe H BLIDOp npoexTHoro pewenus (mn. 1.6 ~ 1.8) .

BRUIONHACTCA [ICTANBHOS NPOCKTUPOBAHUE OCHOBAHUN ¥ (BDYHIIMEHTOB
BrIOPAHHOIO THIA IO PeKOMERAALMSAM pazn. 9-12.

16



Puc. 12. Onopusie y3mbl 3maHmit u3 GNOK-KOHTEHHEPOB M KPYNHONAHEIBHBIX
(@ ~ x)

I — onopnas pama; 2 ~ moxTaXHan derany; 3 ~ oz20n080K; 4 ~ ceas (croii-
Ka); J — nodxnadxu;, 6 — c8A36 U3 KpyaAaoii craau; 7 — @yndamentnan 6an-
xa; 8 — cxobst; 9 — docuaras can3b

2. OIEHKA HHXEHEPHO-TEOJIOTHYECKHUX YCJIOBUH IIJIOIA IKH

2.1. U3 marepuanoB u3biCKaHWt MOIHDKHLL OBITH YCTAaHOBJICHEI HEOO0XQ-
OUMBIC I8 HNPOSKTHUPOBAHUSA [aHHRIC O I'PYHTAX: UX COCTaB, CBOUCTBA M pac-
YeTHbI¢ 3HAUCHMS XApaKTCPUCTHK, YCIIOBMS PpaCHpOCTpaHEHUsE BEUHOk Mep3-
JIOTHI Ha MIoINamKe, INTYOHHBI Ce30HHOTO IIPOTauBaHUAIIPOMEP3aHusl ¥ cpelHe-
roloBas TeMieparypa rpynros Tq (puit. 1).

[Ip¥ oUeHKe CoCTaBa ¥ CBOMCTB T'PYHTOB, OTpaXaeMbIX MX XapaKTepPUC-
THKAMH, JOIKHO OBITH ONpesiesieH0 — OTHOCATCH JIM TPYHTHI K 0C0OBIM pasHO-
BUIOHOCTAM:

17



K 33COJICHHBIM - IO CTeNeHH 3acolieHHoCTH D <al (%), KoTopas NPEBBI-
uraer 0,1 — gng neckoB; 0,15 — gna cynecei#t; 0,2 — ons cyrmuukos 4 0,25 —
OIS TTTHH,

K CHIIBHONBAUCTEIM — IO BeJIHUMHEC NBAMCTOCTH 3a CUCT BKITIOYCHUH ThIa
ii, KOTOopasA s CHIILHOIBAKCTRIX TPYHTOB lpeBbinaet 0,4

K 3aTOop¢hOBaHHBIM — 110 BEJINUMHE OTHOCHTENIBHOTO (BeCOBOI'O) Coaecpa-
HHSA PaCTUTEJIBHBIX OCTaTKOB I, KOTOpas Ajis MecYaHbIX IPYHTOB NpeBhIlla-
et 0,03; mna rmusucTeix — 0,05;

K OYIHHHCTBIM — 110 XapaKTepUCTHKAM, YKa3aHHBIM B 11, 2.2,

U3 MaTepHanoB M3biCKaHUi HEOOXOAHMO TakKXe YCTaHOBHTBL COCTOAHHE
BeYHOMEP3NEIX PP YHTOB B INPHPOOHBIX YCIOBHUAX, T.€. OTHOCATCA JIM OHM K
TBEPAOMEP3INEIM HIIH [IACTHYHOMEDPMIbIM, TaK KaK OT 3TOT0 3aBHCAT BhIOOD
PacCUeTHLIX NMpedelbHBIX COCTOMHUH ¥ MOPANOK pacyeTa OCHOBAHHA, CoCToAHME
IPYHTOB MOXeT ObIThL HPOBEPEHO CONQCTABJICHHEM HX pacueTHOH TeMneparty-
pBI ¢ TeMieparypo#t T, , KoTOopasg XapaKrepu3yeT Nepexo HX K3 TBepaomeps-
JIOT0 COCTOSHHA B INTAaCTUYHOMEPINIOEe H COCTABIIACT OJ1A HEe3aCONMEeHHLIX I'PYyH-
TOB: KPYIHOOOIIOMOYHLIX — OOC; NeCKOB KPYNHBIX ¥ CpemHel KpYyHmHOCTH —
0,1°C; [IECKOB MENKHX M NbUIeBaThIX — 0,3°C; cynmecett — 0,6°C; CYyTIIMH-
koB — 1°C; rmun - 1,5°C. 3a pacyYeTHYIO TeMIlepaTypy I'PYHT2 B JaHHOM CIIy-
yac ApUHUMAIOTCH : lIpH cTronbuathiX QyHIAMEHTaX — MaKCHMAaIbLHAA TeMIlepa-
Typa Tm’ IIpH CBAHBIX — 3KBHBAICHTHAsA T o criocoObl U X olIpenelIcHH S NPU-
BelleHbl B pa3d. 6.

2.2, HauMeHOBaHUe TPYHTA I10 CTEMEHH MOPO3HON IyUHHUCTOCTH NPHHH-
MaeTCa B 3aBHCHMOCTH OT IIOKa3aTens TeKy4eCTH IL — O/ 0ObUieBaThiX ITiH-

HHCTBIX TPYHTOB HIIH CTEHEHH BIDKHOCTH S_ — Wi flecuaHsix (Tabm. 2).

Tabnuma 2

Ne XapaKTepUCTHKa IPYHTOB [ HauMeHOBaHMe IpyHTa
IL.I1, 1O CTelleHH MOPO3HOK
| IyYHHHCTOCTH
—_— : i —
1 [InineBaToO-ITTHHMCTRIE IIPH IL >0,5; CHILHONYYMHWCTBIM
IIeCKY NbUieBaThie K MeJIKiHe IIPH
SI > 0,95
2 [IsmneBaTo-rmunmKcThIe npu 0,25 < CpenHeny WHHCTHIN

<Ij < 0,5; nmecku nuoieBaThbie U
menkue mpu 0,8 < S, <0,95; xpyn-
HOOOIIOMOUHBIEe ¢ 3artoliHuTeneM (Ibl-
N1eBaTO-TITHHUCTHIM, IECKOM [IbUIeBa-
THIM H MeJTIKEM) Goltee 30%
3 [IomeBaTo-rmuHucThIE NIPpH 0 < IL < CnaSonyuuHuCTHIMH
< 0,25; mecku nouIeBaThie H MeNKHe
mpu 0,6 < SI < 0,8; xpynHooOso-
MOUHbBIC C 3aM0IHUTEeNeM (NbIIeBaTo-

TTIMHUCTBIM, IECKOM MEJIKUM U Nbl-
nesatbhiM) ot 10 no 30%

18



[Tpoooaxenue raba, 2

\E XapaKTIepHCTUKA I'PYHTOB HauMmeHoBaHUE I'PYHTA

ILIL. o CTelleH¥ MOPO3HOHI
NYYMHUCTOCTH

4 [ToinesaTo-rmuHucTble Mpu I; < 0; [TpakTHueCKd HENyUHHHC-

ICCKY PPABeIHCThIe, KPYNHLIC ¥ CpeR- ThHIR
HEH KpYIHOCTH; IIeCKHM MellKHe U TIbk-
néeBaThie NpH SI < 0,6, a TaKXe IECKH

MeJIKHe U NBUIeBarbie, ColepKalie
meHee 15% no Becy yacvil pasMepoM
e xpynuee 0,05 MM (HezaBHCHMO OT
BEIIUUMHEI Sr) , Kpy1THoo 6lroMouHbIe
FPYHTHI C 3aNoNHUTeNIeM (IIbU1eBaro-
TTHHHCTEIM, IECKOM IBIIEBaThIM U
menkum) o 10%

2.3. ITpocafioYHOCTh I'PYHTOB OLEHHBAaeTCA M0 BejiwuymHe KoddbduumenTa
OTTAHBAaHHA A, ONpedesisieMoro NMpH MHXeHEePHBIX H3bICKAHHAX, HIIM MO Belu-
GHHE OTHOCHTENIBHOIO CHKATHUA € 41, ONPEfENACMOro MO YKa3aHHAM II. 2.4,
[TpubnukKeHHOe CyXpeHue O COKUMASMOCTH TPYHTOB HPH OTTauBaHAM MOXKET
OBITH COCTaBJICHO MO BEMUMHE UX CyMMapHOM BIIDKHOCTH Wy ot WM IUIOTHOC-
TH B CYXOM COCTOAHMHM (IUIOTHOCTH CKEJIeTa Mep37IOro IPyHTI) Pd, £

I'pyHTHl OKa3BIBAIOTCH, KaK IIPaBHIO, IPOCATOUYHBIMH (e, > 0,02),
KOTZa w, 4 IPEBLIIaeT, 8 pd,f' MEHee CIICAYIOIMX 3HaYeHHH ;

Yiot Pa, £ (/M)

st rpaBHMHO-TATEUHH KOBBIX

TPYHTOB U2 U3BEpPKEHHBIX HO-

pog - - - - e e et e e e e e 0,11-0,17 2,1-1,9
D15t rpaBMTHO-T&IeUHN KOBEIX

TPYHTOB K3 OCaJlOYHLIX Ifopost, _ . . . . 0,11-0,17 1,9-1,7
Jnst 1ecKoB IrpaBeJIMCTRIX . . . . . . . . . 0,17-0,21 1,8-1,7
115 IecKoOB NBBIEBATBIX ., . . . . . . . . . 0,24-0,28 1,6-1,5
Mnacymecett ....... e e e e e e > wr 1.9-1,5
CYIIHHKOB . . . .. .. e e e e > wy 1,6-1,2

(3nece Wy — BIIQKHOCTh OTTasBUIETO IPYHT2 Ha FPaHHUILE TEKYUECTH,)
'OlleHKa TPYHTOB IO 3TMM JaHHEIM oCOOGE¢HHO NoJye3Ha Torma, Koraa
IHAUCHHA W, . (mm P4 f) , OTpeeNicHHBIE TIPU U3BICKAHUAX, 33aMETHO OTIIMYa-
3

I0TCI B CONBUIYI® MMM MEHBHIYIO CTOPOMY OT YKA33aHHEIX; B 3THX Clydasx
FPYHTH! SBIMIOTCS JIMOO HPOCAHOWMEBIMM MPH OTTaMBaHMM ¥ HeoOXomMMOCTH
COXpaHEHHA MX Mep3JIoTO COCTOMHMI OKa3biBacTCA oueBMgHo#, nndo mano-
CXHMAacMbIMU U MOXeT OLITE OQONyUICHO MX OTTauBaHMe IIPH IKCIUIYyaTalHH
3[aHH A,

2.4. OTHOCHTENILHOE CXaTHe IPYHTOB IIPH OTTAHBAHMH € . YCTaHABIIMBA-
eTCA IpH H3bICKaHuAX NHbo onpepenserca MpuOMMXeHHO HCXOHA H3 PHU3HYeC-
KHX XapaKTepHCTHK I'PyHTOB o dopmynam CHuIT I1-18-76 win rpadpuxam
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0,2 1 &4 _ 120,05
| , 2 0.11

0,15
] 0,19
0,23
0'1 — p — 0,25
0 f
0.1 0,2 , : : 0.6 W; ¢

Puc. 13. OTHOCHTENBHOE CKaTHe IpH Puc. 14. OTHOCHTENBHOE CKaTHe IPH OTTa-

OTTaHBaHHMH ITeCYaHbIX T'PYHTOB UBaHUH ITIUHKCTBIX TPYHTOB
necxku: 1 — xpynubie, 2 — cpeoneii

KpynHocTU; 3 — MeaxKue u neliega-

Tble

(puc. 13, 14). Ilo rpaduxam 3HaueHHE € ;, ONPEACNACTCA B 3aBHCHMOCTH OT
CYMMAapHOH BJIQXXKHOCTH I'pYHTAa W, . ¥ YHACNA IUIaCTHYHOCTH IMIMHUCTBIX T'PYH-

tot
TOB 1 D Ecny rpyHThI copepXaT KpynHooOmoMoOuHbIe BKIIIOYCHU A, TO IOJIYYeH-

Hble Mo rpadUKam 3HaAYEHHA € 41, YMHOXAIOTCA Ha Ko3(pduuueHT, paBHbIi 1 —
— X, e x — o0BeMHOE CoepXaHie KPyNMHooOIIOMOUHBIX BKIIIOUCHHH B A0MTAX
eI HHUIEL.

Ecnu rpyHTHI BMEIHAIOT NelsHbIe IPOCIIOHKH, KOTOPbhie He ObUIM YUTEHBI
IpH OlIPeNENeHHH BIAXHOCTH, TO pacYeTHOC 3HAYCHUE OTHOCUTETRHOTO COKATHA

€4 IPMHUMACTCA B 32BUCUMOCTH OT 3HAUCHMS € 41, YCTAHOBJICHHOTO YyKa3aH-
HeIMH criocobami, 1o popmyne

€ty = Eth“ —ii ) +Kiii : (1)

rme iiﬂr — NBOUCTOCTh 32 CYET HEYUTCHHBIX BKIIIOUYeHUH JIBJ2, paBHas pa3HOC-
TM MeXHY CYMMApPHON JIBAUCTOCTBIO COS IPYHTa U JILIHMCTOCTEIO 0Dpasiia
IPYHTA, B3ATOIO U3 3TOIO CINOA. A ONPEACTICHUS BIIAKHOCTH,; Ki —  Ko3dpu-
IIHEHT CMBIKAHMA MAaKpoIop, o0pa3youMXcs IIPH BhITaUBaHUH JIbjia, TpHHAMA-
eMbI{ B 3aBUCMMOCTH OT CpeAHEeH TONMIMHLI NMEeAHHLIX HOPOCIQOEK A: MpH
A <1 cm pasubiM 0,7, ipu A 2 3 cMm paBHbIM 0,9.

OTHOCHTENBHOE ¢XaTHe Topda npU erqg oTrauBaHMu IO, CJI0eM I'pyHTa (B
YaCTHOCTH, MNOJCHIIKH) MOXHO OIEHUTHh NPUOIIMKEHHO U IPHHATE PaBHBIM
0,45 - gnsa tonaHo# 3anexu; 0,4 — wis iTecoTolsiHoi 3a1exu ¥ 0,3 — is Top-
(oMOXOBOTO MOKPOBA.
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3. TPHHIHIIBI HCTTIOJIB30BAHUS 'PYHTOR B KAYECTBE OCHOBAHHNH
U TPEBOBAHHA K HHXEHEPHOH NOAIOTOBKE IUTOMAKH

3.1. JIna MOOGUITBHBIK 3[aHUN MOXKET MPUMEHATLCA Kak MpuHiMn [, Tak u
NpUHUMIT 1] UCIONB30BaHHA BEYHOMED3NLIX IPYHTOB B KaueCTBE OCHOBAHHIA,
BHauajyie paccMaTpHBAaeTCs BO3MOXXHOCTh IpHMeHeHnA npuHiuna lI, T.e. gomy-
IIeHHS MHOTONETHENO INpOTAMBAHHKA BEeYHOMEDPINIBIX TPYHTOB Noj @ yHIaMeH-
TaMH B MpOIIECCe IKCIUIYATAMH 3JaHHA, IIYTEM CONOCTAaBJICHUS OXH/IaeMBbIX

fedopManuit OTTAMBAIOLIEr0 OCHOBAHHUS 33 CPOK 3KCINIyaTalMy 3nasus (o 3.8)
¢ npenenmpHbiMH (. 4.0). Ecnu oxwumaembie nedopMauy IpeBOCXOISAT

OpeaebHble, TO PacCMaTPHBAIOTCA BO3MOXHBIE Mephl 10 HX OTpPaHHUYEHUIO.
1A 9TOTO MOTYT IPHMEHATHCA MOICBINKH KAaK €O CJioeM 3 deKTHBHOI Tell-
TIOM30TIAUMHA (HallpHMep, NEeHONONHUCTHPOIIA), TaK U Oe3 Hero, H3MEHeHA CHC-
TeMa ONOKAPOBKH ONIOK-KOHTENMHEPOB ¢ TeM, YTo6bl yMeHBIIMTE OONIYIO NIH-
PHUHY 303HNMA M COOTBETCTBEHHO COKPATATH pa3Mephbl YallM OTTauBaHHs, yCH-
JICHO TCPMHUECKOE CONPOTUBIIEHHE moMa 1-ro 9Taxka B gpyriue Mephl.

Ecii B yUIOBUAX IPOECKTHPYEMOU IUIOMIANIKH 3TH Mepbl He MOTYT OBITEH
[IpUMEHEeHbl 0 NPOU3BOACTBEHHBLIM BO3MOXHOCTAM WIIH OHM OKa3bIBAXOTCH
JIOCTAaTOYHO CIIOXKHBLIMM M X SKOHOMMUYHOCTD HC ABJIMEeTCH ouyeBHaHOH, TO pac-
CMATpUBACTCA pelliere (PYHAAMEHTOB IPHM KCIONBL30BAHKMM TPYHTOB OCHOBa-
HUsL TIO NMpHHIHMOY I, T.e. HeAONYILUCHUS MHOTONECTHEIO NPOoTauBaHUA BEUHO-
MEP3NbIX I'PYHTOB NoJ PyHAAMEHTaMH B NPOUHECCe IKCIDIyaTrapuy 3nanus. B
CIOPHAIX CIIYYASX OKOHYATENEHO IPUHLIMIT HCHOILI0OBAHAA IPYHTOB YCTaHaB-
MMBACTCH HCXONHA U3 CONOCTARNCHU S KOHKYPUDVIOUMX BAPUAHTOB.

I[TpM yCTaHOBIIEHMM IPUHUHKIA MCIOOIB30BAHMSA BEYHOMEDP3NbIX I'PYHTOB
CNnedyeT YUMThIBATh, YTO HHOIMA 110 YCIOBHAM PETrYIIHPOBAHKA OTMETOK OIGP-
HBIX JIEMEHTOB, KCIUIYaTAUHH 30aHUA WK BBOJIA B HelO HH)XEHEPHBIX CCTeH
NoJ, HUM NPOEKTHPYETCHA MOMIONLE. BBICOTa XOMONHOTO NMOANONLA OOBMHO
cocTaBJisieT He MeHee 30 cM mmst 3pauuit imipuHo#f B < 6 M, He MeHee S0 cM
mpu 6 M < B < 12 M, He mMeHee 1 Mmuipu 12 m < B <24 m, "He meHee 1,5 M npH
B > 24 M ¥ oKa3bIBaeTCA JOCTAaTOUHOMN 1A COXpaHeHUs MEP3JIOr0 COCTOAHHSA
TPYHTOB B OCHOBAHMUAX.

3.2. IIpoexTHbIe pellieHHA MOT'YT [Ipedy CMATPHBATEL KAaK COXPaHCHUE HPH-
POLHOIO TEMIICPATYPHOI'O PeXHUMa TPYHTOB, TaK H €10 H3IMEHEHME B TEUYCHHE
CPOKA 3KCIyaTallMi 30aHuA Ha rmonoiuaake. [lpy npumiune I mMoxer OBITE 1Ipe-
AYCMOTPCHO OrpaHMuyeHHe CEe30HHOTO WM MHOIOJIETHEr0 HpOTaHBaHMsA TpyH-
TOB C TAKHM PacueToM, YTOOBI B TEUCHHE BCETO 3aJaHHOTO CpoKa PyHIaMEeHTHI
HEMOCPEACTBEHHO HIIH Yepe3 NOJCHOIKY ONMUPATIMCE HE MEp3Nbilt TPYHT, & NpH
npuHimite 11 — orpadnyeHe 171yOMHBI MHOTOMETHETO IIPOTaHBAHMA C TEM, UTO-
Obl pa3zBUBaUMec AchopMallHi OTTAXBAIUETO OCHOBAHWS HE IIPEBLINIATIA
npenensbpix (puc. 15 - 17).

3.3. llpx myCoxom nonoXeHM BepxHel rpaHunbl BeyHo# MEpInoOTh
(BI'BM), mnHecnumaiomiefics co I0eM CE3OHHOTO HNpoMep3atud, NOJONIBEL
OYHIAMEHTOB WM OCTPHS CBall MOIyT OMMPATHCA HA CNOH Tanore rpydHra,
HIDKHAR TpaHMua KoTOoporo CcraCHmM3upyercd HA 330aHHOM ypOBHe (CM.
pa3x. 11).

3.4. Jina coxpaHeHUS Mep3JIOT0 COCTOSHHA OCHOBAHMH B yCIOBHAX BEF
COKOTEeMIICPATYPHBIX BeUHOMEP3NIHIX IPYHTOB MOTYT IPHMEHATHCS CE30HHO-
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Puc. 15. Cxembl GyHOaMEHTOB Ha eCTECTBeHHOM OCHOBAHMH IIPH IPHHIMOE 1
a, 0 — ceaiinvie u cronbuarvie GyROamenTvl, 3a21yOnerHble 8 8CUHOMED b
2PYHI; 8 — He3az2nybnennbIe Unu manosaz2aybnennvie oTo0enbvHo croauue Pyn-
OamenrTey; 2 — 10 Me, banounvle, nenTounble PyHOAMeEnTsl; O~ TO Xe, NAUTHbIE
dyuoamenror; 1 — pacuernwviii BI'BM
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Puc. 16. Cxembl! hpyHIaAMEHTOB Ha IONCHINKaX IIpH TpHHuMMNe I

a, 6 — nesza2nybnennvie unu Manosazaybnetnvie Pynoamenrst, 8,2, 0 — 10
e, Ha nhodceinke ¢ renaousonayueli; 1 — pacuernwviii BIBM; 2 — nacvinnoi
2DYRT, 3 — TENAOUIOAAUUR

OCHCTB VIOIIM e FOPH3IOHTANIBHBIC H BEPTHKaILHBIE OXJaXKpawliHe yCTpolcTBa
B BMJI¢ Tpy0, 3aNONHEHHBIX BO3IYXOM WIH XHAKOCTEIO. YcrpolicTBO OCHOBa-
HHA B 3THX CIYyYasdX MoOXeT MPOH3BOAUTHECH B COOTBETCTBHH C paspaboTaHHEE
mi Kpacnospckum IpomerpoHAMIpoeXToM peKoMeHIamAAMH 110 IPOEKTH-

POB3HMIO MO/ICHHIOK C Ce30HHOAECHCTBY 0L MH OXJIAKIAOMHEMH YCTPoRCTBaMu
HOJ{ MHBEeHTapHEIe 3HaHu.
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r) Puc. 17. CxeMsu! GyHNAMEHTOB NIPH NPUHIM-
ne 11

-- 2 a, b — ceaiinvie u cronbuarvie ynoamen-
T —— 7 Tol; € — Oaaounvie (nenroynvie] uau naur-
-~ . Plan Hole PYHOAMENRTBY, 2 — 0TOeNbHO CTOAUjUE,
Yot banounvie (nenrounsvie) unu naurnvie Pyx-

OAMENTbL Ha nodcvinke 1 —~ pacueTHbviil
BI'BM; 2 ~ naceinuol 2pyHT.

3.5. OnHoBpeMeHHO C BBIGOPOM NPHHIMIIA HCHOJNB30BAHMA BEIHOMEpP3-
JIBIX TPYHTOB KaK OCHOBAaHMH NOJDKHEI OLITH yCTaHOBJIEHB! HeoOXOmMMEBIE Me-
POIIPHATHA TI0 OXpaHe OKPYXalollled Cpelbl, 3alUUTe INIOIAA KA OT NOATOIDIe-
HUA ¥ TEAKKUX ONACHBIX WA 37aHKAU MeP3TOTHRIX NPOLSCCoOB, KAK TePMOKapCTO-
Bhle 00pasoBaHus, comaUUOKUMS, ONON3HU, Hanemd, GyTphl MyueHust, 3ppo-
3us U 1p. [IpoexTHble pellieHHs Doporl', HH)KEHEepHBIX cereli ¥ BBOIOB HX B 371a-
HUA IIPHHMMAIOTCA B COOTBETCTBHMH ¢ BBIOHpPaeMBIM NPHHIMIIOM HCHONB30Ba-
HUSA FPYHTOB B KaYe€CTBE OCHOBaHHA.

3.6. ITpu npoexmmporauny GbyHIAMCHTOB HeoOxooumo yOCOHUTECA B TOM,
Yro TEMIIEPATYPHBIR peXXUM OCHOBaHMN MOOKMNBHBIX 3aHMi HAXOOUTCA BHE
BITMSTHUSA NOJ3eMHBIX WH)KeHepHBIX ceTedl, B OCOOEHHOCTH TEIDIOBLIX, BIIMSIHHUE
KOTOPBIX MOXET CKa3bIBATHCHA Ha pacCTosHMM o 15 M, a B ciiyvyae puibTpanum
NOJOrPeBaeMbIX MK NOA3EMHBIX BOJ — HAa MHOI'ME NECATKH MeTpoR, [loazem-
HbIC BBOALI HE HOJIKHEI CIY)XKHTH ApeHaXaMH, NOABOAAIIM MY HaAMEp3JIOTHEIE
BOJbl K OCHOBAHHUIO, I Yero IIpH CPOKe SKCINyaTauuH 30aHui Oojiee Tpex
JIeT MpenRyCcMaTpHBAIOTCA NpOTHBOMMWIGTpallHOHHEIe mHadparmMel u3 cnabo-
OUWIBTPYIOLLM X TTIHHUCTBIX I'PYHTOB.

Bo Bcex cnyuasix moaseMHbie BBOAbLI CAHUTAPHO-TEXHUYECKHX CETECH MO-
T'YyT yCTpauBATHCS TONBKO B BEHTUIIMPYEMBIX H3apy>XHbIM BO3YXOM KaHAaNaX,
3aNPOCKTUPOBAHHELIX Ha OCHOBaHMM pacieTa, B KOTOPOM JOSIKHO OLITH TaKXkKe
BRIABRICHO WX BIUAHKE HA DACUETHYIO TeMMEpATYpY I'pyHTA Y QYHIAMEHTa,

3.7. [Ina ucknioueHU A BIHAHUA MOBEPXHOCTHAIX BOM HA NPOECKTHHIA TEeM-
NEepaTyYPHbLIA PEXHUM OCHOBAHHS NOBEPXHOCTH MPYHTAE, NIPHICKAUIAR K 3O3HHUIO
(2 npu ycrpolicTBe NoanoMuit H MoJ HHM) , IOINKHA OBITH CIDIAHMPOBAHA ¥ HPU
GUABTPYIOUMX TPYHTAX CE30HHO NPOTaNBAIOIIET0 CJI0S 3alIieHa MOKpH-
THEeM. Y KIIOHEI CINTAHWPOBAHHOH NOBEePXHOCTH ¢ acannbToBLIM WIH Oe TOHHBIM
NOKPEITHEM PeKOMEHAYIOTCE He MeHee 5%,,,C TPYHTOBRIMM — He MeHee 107 1
Oe3 moxpeimusa — He MeHee 30%,. 018 0TMOCTOK ¢ achanbTORLIM WK GeToH-
HbIM HOKPLITHEM YKIIOHEI 00bMHO MPUHUMAIOTCH pasHBIMU 30-50 %,.
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BepruKanpHasd IUIAHHPOBKA yYacTKA 33CTPORKM JOMXKHA HCKIIIOUaTh OO-
pa3oBaHMe 3aMKHYTBIX KOHTYPOB, H3 KOTOPBLIX HEBO3MOXeH MIU 3aTpy[HCH
NOBEPXHOCTHBIN CTOK Bombl, C apyro#i CTOpOHBI, JOJNIXKHEI OBITE MCKIIIOYeHbI
COCpeJOTOUCHHEIC MOTOKHU COpachiBaecMoli TIOBEPXHOCTHON BOALI, MPUBOLASILHE
K 00pa3oBaHHIO TEPMOKAPCTA HIIM HalleaeH.

3.8. OxupacMas ocalika OTTadBaollero OCHOBAHUS IIPpU BBEIGOpe NpHHIIU-
N3 HCTIONL30BAHHA PYHTOB BBIYACIACTCA 110 QOopMyTie

Il
S = X €th il (2)
i =1

ITe N — KOJIMYECTBO CHOEB, HA KOTOPOE B PacUeTHOH CXeMe pasfcnsiercs OCHO-
BaHMe B lipeaenaX oxugaemod riiyOHHBI NpoTauBaHHA, onpenenseMoi no pe-
KoMeHOAUuUAM pasf, 7; €th, j — OTHOCHTENBHOE CKAaTHE IPYHTOB i -ro cinos
NP OTTAWBAHVM, ONpefleNReMOe O yKalzaHusaMm u, 2.4; h, — Tonmmua iro
CJ10s T'PYHTOB.

4. OFIIUE YKA3AHUSA 10 PACYETY OCHOBAHHMH
A oYHOJAMEHTOB

4.1. OCHOBaHHUA PACCUMTHIBAIOTCH, KAK NPaBHIIO, O ABYM IPyIIaM Ipe-
IENbLHBIX cocTOosgHM (1o Hecyilel cnocoOHOCTH H no gedpopMalHAM) B COOT-
BETCTBHH C peKOMeHOaIMaAMu pasn, 4,9 — 12,

4.2. Harpysxd u Bo34ecHCTBHA Ha OCHOBaHMsA, IlepeaBaemble pyHaameH-
TaMH MOOWIBMBIX 3JaHMI, HONYCKaeTCAd YCTaHaBIMBaTh Oe3 yYeTa COBMeECT-
Ho#t paboThi ocHoBaHMS ¥ 3maHua ((pyHOAMEHTa) B COOTBETICTBHH ¢ TpeboBa-
arsivy CHull 2.01.07-85 “Harpyaku # BO3ACHCTBUA .

3BaYeHHA HaTpPy30K H BO3OeHCTBUH, HCIIONB3YEMEIE B pacyeTax, IPUBO-
[SATCA B IIPOEKTE,

4.3. Pacuer ocHoBaHu#t o AedopMaliMiaM HOJKEH NPOHU3BOOUTHLCA HA OC-
HOBHO¢ COYEeTaHUC HArPy30K; IO HecyieH CrnocoOHOCTH — Ha OCHOBHOE COUYETA-
HHE, a IIPU HATIMYHY OCOOBIX HAI'PY30K M BO3AeHCTBMI — Ha OCHOBHOE H 0coBoe
coueTaHus. [IpH 5TOM HaArpy3KH Ha MepeKPBITUS M CHETOBLIe Harpy3xd, KOTO-
poie corniacHo CHuII 2.01.07-85 MOTYT OTHOCHUTBHCH KaK K JIHTEIILHBLIM, TaK H
K KPaTKOBpPEeMEHHBIM, [IpH pacuyeTe OCHOBAHHY IO Hecylle# CrioCcoOHOCTH CuH-
TAIOTCs KpaTKOBpEeMEHHLIMH, 4 HpH pacueTe M0 AcpopMauMaM — JIUTEIIhHEL-
MU, Harpysky oT HOABHXHOI'O HOOBEMHO-TPAHCHOPTHOro ofopymoBanHusa B
o0oux Cyvasx cydTaloTCA KpaTKOBpPEeMeHHbIMH.

4.4. B pacuerax ocHoBanmii HeoOXoaMMO yUMTHIBATDh HATPY3IKM OT CKIIaaM-
pyeMoro marepuania u o0opynooBaHMs, pa3sMellaeMbBIX BONMU3M PyHOaMeHTOB,
Ycounusa B KOHRCTPYKIMAX 34aHUN ¢ XONMOIHBIM ITOOIIOJNIBEM, BHI3LIBaeMble KITU-
MaTHYeCKHMH TeMITePaTYPHLIMH H yCaI0UHbIMHY BO3JCHCTBUSAMH, HE YUATHIBA-
IOTCH, €CTIH Y3Mbi OIMpalMys HAA3IeMHBIX KOHCTPYKuM# Ha dyHIaMeHTHLIE f0-
HyCKaloT IepeMetleHHe NMEpBHIX B TOPU3OHTAILHOM HampaBineHymu (nm, 1.11).
I'OpH30HTajIPHAsA COCTAaBNAIONIAs BETPOBOH HATPy3KH B 30aHUAX, HMEIOLHHMX
KECTKOE LOKOJILHOE NEepeKpbITHe, HpHHHMAaeTCss paBHOMEPHO paclipelelieH-
Ho¥ mo PynHmamenTaM oTCCKA 3maHMA (MeXny AcopMaMOHHLIME IBAMK),
KpoOMe ClIyuacB npHMeHCHHS (QyHIIAMCHTOB pa3linYHOK >KeCTKOCTH, HAKIOH-
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HBIX CBAlf M1 NPOCKTHPOBAHUS BBICOKHMX MOIIIONMHHN, HMEIOIMX Pa3sHyIO BBICOTY
Hag3eMHoON vacTu. IIpu onpenenesnd ycunuil B dyHOaMeHTax npH HeoOxomu-
MOCTH [DOIIOJTHMTENILHO YUMTBIBAIOTCH KOHCTPYKTMBHBIH, NPOM3IBONCTBEHHLIN
H CIyYaWHLI 2KCUCHTPUCHTETH MPHIIOKCHUSE BEPTHKANBPHOR HAaIrpYy3KH,

4.5. XapakTepuCTUKH TpPYHTOB, HCIOJIb3yeMble B pacueTaX OCHOBaHUHA,
ONPEHLIIAITCA, KaK NpaBWilo, no Tabmiinam HOpM H HacTosumx Pexomenna-
MM C YyYeTOM HaHHBIX HWHXCHEPHO-TCONIOTHUYCCKHMX H3BICKAHMH, IIPOU3BOOM-
MLIX B COKpallleHHOM of0beMe B CoOTBEeTCTBUMH C nipwil. 1. JlomycKaeTcs TakxkKe
nonb3oBarhca cornacoBanisIiMU ¢ D'occrpoem CCCP wmu Toccrpoem PCOCP
PETHOHATBHRIMH Ta0IMIAMK XapaKTEePUCTHK I'PYHTOB.

4.6. IIpenenpubic nedopMalid OCHOBAHKS, K4K HPaBUNO, YCTAHABJINBA-
I0TCSA B THIIOBBLIX MpoeKTaxX 3pannii, Eciii B IpMEHAeMOM NPOEKTE OHM OTCYT-
CTBYIOT, TO IDisi 3HaHHH M coopyXeHHil, orpaHnueHds Hedopmaniit KoTOphIX
BBI3BaHBI 0COBEHHOCTAMH TEXHONOTHYECKOTO IMpouecca (Hampumep, HedTe- U
Ta30MpPOMBICIIOBEIX 3manMif) ClenyeT PYyKOBOLOCTBOBATHCA BEOOMCTBEHHLIMU
HOPMAaMM, [N OCTAJTIFHLIX 3[1aHMH CO CPOKOM 3KCIIyaTauMu Oolice IATH J1eT —
tabn. 3. [Ipy MeHpilleM cpoKe TaOMUUHbIe 3HAYCHUS YBeMuuBaloTes Ha 10%;
IIPY 3TOM HeoOXOIMMO YUHTBIBATE ClieayiiMe 0Co0eHHOCTH

npenciibHble 3HaYeHMA OTHOCHMTENBHBIX AedopMalyil 30aHMsl HEe YCTaHaB-
JIMBAIOTCS, €CITH €10 KOHCTPYKHHH PacCYMTAHbl Ha yCHIINA, BOSHUKAIOHTH e ITpHA
OXHAACMBIX 3HaUCHU X HedopManuil OCHOBAHMSA Ha HAHHON MIIOIANKE;

HnpeaenbHbie 3HaYeHU ST KpeHa 3[aHuif, ykasaHHbIX B 0. 2 Tabn. 3, He yCTa-
HaBJIMBAIOTCA, CCNM IUMPHHA OC3aZOUYHBIX HIBOB KOMIICHCHPYET OXHIa€MbIE
KPEHB! CMEKHBIX OTCEKOB

cCpefHHEe M MAKCHMAIBbHEIE 3HAUYCHMS MpeHeNIbHBIX 0CafoK (NoIBeMOB)
MOI'YT He OIpaHHYMBATRECA, €CITH COONMIONAIOTCS CTIEHYIOLUME YCIIOBHUA

He HapyWAITCH TEXHOMOTHUCCKHE TpefoBaHua K 3xcmIyataimu ofopyno-
BaHMs HpY OXHIACMEIX nedopMayax;

BEPTHKAIIPHAS ITIaHHPOBKA TEppPHTOPHH, IabGapUThl H OTMETKH BBHE3HOB U
BXOOOB B 3MAaHHA 3aPOCKTAPOBAHLI C yUeTOM OXHASMEIX pedopmMaituit OCHO-
BaHHU S,

BBOJILI HHXKEHEPHBIX ceTelt B 3/12HME 3alIpOSKTHPOBAHBI TAKMM 00pa3om,
yTOORI IpH OXMOAeMBIX HedopMaAUMAX OCHOBAHKA HX VKIIOHBI HAXOMUITUCH OBl
B JONYCTUMBIX NpeflelTaX ¥ He MpoUcXonuino Obl UX paspyllleHHA B MecTax Co-
NPSKEHUA C OTPAKIAIOUIEMHE Y HECYIIMMH KOBCTPYKUMAMY 371aBHs.

4,7. 3az0p Mexay cMeXHbIMM Onok-koHTelinepamy (OTCEKaMM 3HaHHSH)
g IOMXXEH HA3HAYaThCA M3 YCIOBUA OTCYTCTBHS HX CONPMKOCHOBEHMS HpPH IIc-
peMeLIEHUAX PYHAIZMEHTOR

a> 1(1 —iy)ih,, (3)

me 1; = (S§; - 82)/1,1’2,i2 = (53— S4) /13,4 ~  KpeHbl CMeXHBbIx
OnoK-kKOHTeliHepoB (OTCEKOB) ; Sl, Sz, S3, 54 ~ ocanxu (nmomeeMmsl) dyHpaa-
MEHTOB MJM KpaeBLIX TO4YeK OTCeKoB 1, 2, 3, 44 1.1,21113,4 —  PacCTOSHS
COOTBETCTBeHHO Mexay (dyapmamMentamu (kpaeBbiMu Toukamu) 1, 2 m 3, 4;

h . — BHICOTa ONOK-KOHTeHHepa WK 0TceKa (OpH CONpAKEHHH OTCEKOB pas-

HOH BRICOTHI 3HauYerue h o IPHHAMACTCH KAK HauMeHsliiee) , puc, 18.
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3HaueHre 3230pa MeXOY Onox-koHTedHepaMu (OTCeKamH) HE OIpaHMyYH-
BaeTCH, eCIM GyHmaMeHThI oIMpanTcs Ha ManoledopmMupyemble I'DYHTRI, Hall-
pHMep, CKaTBHBIE, MATIOCKHMaeMble pH oTranbanuu (e, < 0,02), noachm-
Ky H3 HENyUMHMCTHIX MAaTepHasloB, 3alPOCKTHPOBAHHYIO M3 YCIIOBHA OICYT-
CTBHS CE€30HHOIO IPOTANWBaHUA IPAPOAHEIX NYYHHHCTRIX TPYHTOB H T.IL

Tabmunga 3
e _ _ : — ——
Ne Turs 30aHmit pegenphsie nedopmaliuy OCHOBaHNA
ILII. — T S B
OTHQEH- | KPeH 1 cpenHAs ocaf
TEITbHAN Ka Sy, CM
PA3HOCTD
QCATIOK
l (AS/L),,
SN U — —_— i - RN J —_—
1  C6opHopa3bopunie 3gamusa ¢ 0,0045 — (13)*
HOMHBIM KAPKacoM
2  To xe, GeckapkacHsble ¢ Hecy- (0,0018 0,0055 11
IMMH CTCHAMH W3 nauernei
3  KoHreliHepRble 30auuA 4 0,01 B 3aBHcumoc- 25
cOoprO-pazfopHble U3 Gnok- TH OT 3a30pa
KOHTeHHEPOB, YCTAHOBIICH~ MEXITY OnoK-
HEIX C BOCTATOYHMbLIM 3330- KOHTeAHepa-
poM, nipu obecnieyeHo# MH (11.4.7)
BO3MOXHOCTH BHIPABHA-
B3HHJI OIIOPHBIX KOHCT-
Py KIHd
4 To xe, cGopuo-pa3zbopHbie 0,007 To xe 16
IPH HEBO3MONHOCTH BhI-
PAaBHUBAHUA OIIOPHBEIX KOH-
CTP y KUHH
5 C6opno-pazbopubie 3xauma u3 0,0025 > 16
Onok-KouTeiHepoB, YCTAHOB-
JIEHHBIX C 3430pOM MeHee 1 cM
- —— e
B ckobkax naHa MakcuManbHas 0CcanKa OCHOBAHHSA S CM,

max,u’

[Ipumeuanus; 1. [IpenensHble 3HAYEHHA OTHOCHTEIILHOTO ITPOTHGa
(Ber6a) 3panwii, yKa3auHbiX B I, 2 TaGmMubl, IIPMHMMAOTCA pPaBHBIMK
0,5 (AS/L) ;. 2. Ecin ocHOBaHHe CIIOXEHO IOPH3OHTANBHBIME (C YKNOHOM
He Ooyiee 100%; ), BRIAEPKAHHBIMK IO TOJIIMHE CIOAMH I'PYHTOB, IPCHCITBHBIC
3HaYCHHA MaKCHMAaNbHbIX ¥ CpedHHX OCafoK yBemauupaotTca Ha 20%. 3. Ins
3fanAl ¢ pyHHaMeHnTaMH B BHOC CIUIOIUHBIX IUTAT IpeeniHbiec 3HAYCHHAS Cpell-
HUX OCafoK yBelMwiBaioTcd B 1,5 pasa. 4. i« spanuit, yka3anselX B 1. 3 ta6-
JMUB, TIPH AOCTMIKeHHM HAehopMAlHAMH OCHOBaHUS NpeHehHBLIX 3HAUYCHMHA
DPOU3BOIUTCH PEryNHPOBAHME NONOXKEHUSA ONOPHBIX KOHCTPY KIMH.
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Puc. 18. Cxema K onpenerieHuo HeoOXOAMMOT'0 3a30pa MeXXKAY MioK-KOHTel He-

PaMH
1,2, 3, 4 - nomepa yndamenros

5. CE30OHHOE IMTPOTAHBAHHE FPYHTOB

5.1. HopMatHBHYIO ITTyOHHY Ce30HHOTO IPOTAaMBAHHSA I'DYHTOB dth n Pe-
KOMEHIyeTCsl OIpefeniTh N0 KapTaM (1. 5.2), a B paltoHax, He yKa3aHHBIX
H2 KapTaX, a TaKX¢ BBICOKOFOPDHBIX, pacueTOM II0 peKOMEHOalusM I. 5.3.
BrirsHue TEIIOH30NSIMOHHOTO JIOA H OTKOCOB IOACHIIOK Ha IMyOHHY CEe30H-
HOT'O HPOTAUBAHUA pacCMaTpUBAaeTCS B pasll. 8.

PacyeTHO® 3HaueHMe M1y OMHLI CE30HHOTO MPOTaNBaHHs dth onpepensaercs

COINacuo 1. 5.6.

3.2. HopmamusHag m1y6MHA Ce30HHOTO NPOTAUBAHKS MO KapTam olpene-
NACTCA C YYETOM IONPABKH HA BIAXKHOCTHh FPYHTOB, KOTOPAA MOXET YCT2HO-
BHTHRCA Ha IUTOIIANKe HOCHE €€ 3aCTPORKH

dth, n " Kwdth, n,c’ (4)

ne dth nc- MyOuHa CEe30HHOIO NpoTauBaHUA PYHTOB, OlpenensieMas 1o
Kapram (puc. 19 — 22): K., — Ko3(dHienT, 3aBUCALMN OT CyMMAapHO#H
BIIAXHOCTH TPYHTa W, ., onpeaenaeMpiit o rpa@ukaM MpH 3THX Xe KAPTax.

PacueTHoe 3HaueHHe W,¢ IpU onpelesieHyn K, NPHHUMAETCS IS HAChII-

HbIX I'PYHTOB: KpynHooOnomdbunbix ~ 0,04; neckoB, KpoMe NbUIEBAThIX —
0,07; nnureBarsix meckoB — 0,1; NBDIEBATO-IMMHUCTEIX — PABHON BIKHOCTH
Ha I'paHHIile paCKaThIBaHHA Wos yBEIIHUYECHHON Ha NOJIOBHAHY YH{jla IIaCTHYHOCTH

Ip, 3aTopPoBaHHBIX MBINEBATO-TTTHHUCTHIX IPYHTOB — 1,1 Wp- B rpyHTax mnpu-

POIHOIO CIIOXKEHMSA yKasaHHble pdcyeTHbie 3HAUYCHUA YBEITHUMBAIOTCH Ha 25%.
5.3, PacueT HOpMaTHBHOH ITTyGHHBI Ce30HHOTO NPOTANBAHK A IPOU3BOAMUT-

ci 110 hopmyiie

-
2
[ 200 (Ty — Ty g Yy +( Q ) Q_ )
d — - o
th, n Lv 2Ly Ly
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, J 6

Q= (0,25 —-—tlltl) (TO_Tb,f )km ?\fotl, (6)
1y _ _ T

(8)

J
— . — 1515t + Oglt »
T1 — 1’4TOUt, p + 2’4 ? t]. p 1

B dopmynax (5) — (8) obGo3HaueHo:

A J\f — KO@CDHL[%&HTBI TEINIOIPOBOAHOCTH COOTBETCTBEHHO TAIONO U MEp3-
JIoro rpyHra (BTﬁvl. C), opuuumaemsie o CHull 11-18-76; Cth’ Ce ~ %ﬁgem-
Has TeIDIOEMKOCTh COOTBETCTBEHHO Talloro ¥ Mepajioro Ipyura{lbk/(M™- 6C)]’
NpUHAMaeMasi Tak xe; Ty, ¢ —TeMIepaTypa Hauaja 3aMep3aHHs rpyuta (T C),
onpenensieMasd 00 yKa3aHdaM 1. 5.4; TO — CpeiHeromOBasfg TEMMEPaATypa BEy-
HOMEPIIIOTO l;pYHT‘a O, yCTaHaBIMBaeMas NpH HH)XEHEPHBIX H3bICKAHMAX
(mpun. 1); ty = Bpems, paBHoe 13°10° c; km — xo3PdUuHeHT O IIecya-
HbIX IPYHTOB; MPUHUMASeMbI PaBHEIM elUHHLle, I INIHHUCTBIX, ONIPCACIAC-
MLIH 0 Tal11. 4 1IpH TeMliepaType

- t1

T = (TO Tb,f) (t:--- - 0,22), (9)
1

L, — ynmenbHas TemwloTa (a3oBOI0 MpeBpallieHHs BofAa--JIeHd, NPUHUMACMas
papHoit 3,35-10° IDx/1; w, . — CyMMapHas BIIaXHOCTb PpyHTa B [ONAX M-
HHIBI; W w — KOJHUYECTBO He3aMepslIe BOOABI B HOMAX CTMHUIBL, ONIPENesIA-
€MO€ MO0 yKaszaHMaM I. 5.5 mis Temmeparypsl, pasdo# 0,5T; p 4 f— IDIOT-
HOCTh MEpIIOT0 TIPYHTA B CYXOM COCTOSHHMH (IDYOTHOCTS Mep3710T0 TPYHTA,

YUMTHIBAIOHIAS TOJIBKO MacCy Ckesera), T/m3 ; t 1 — Bpems, pasHoe 271 0° c;

T out. p’ t p — COOTBETCTREHHO CPeNHsAA TeMIEpaTypa BO3AYyXa 3a NepUon To:

Tabnuuga 4

e Ny Sk TR

—I “-—-u—u——v—--u—__—___,_h._ — -
e i

T C0) Kosdpdumment k  mpu L, b/ (M3-°C)
1,3 - 106 _l 1,7 - 10° 2,1 - 10°
e e Ao .

~ 1 6,8 5,9 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 1,4
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noxuTenshpix Temieparyp (CC) B IPOHONKMTENBHOCTS ATOTO UEPHOa, IIpH-
mMMaemble o CHull 2.01.01-82 CrpoutensHas Kmmmaronorust ¥ reodusu-

Ka”, nmpu4yeM jist KIHMMaTHdeCKUX noppaiioHoB Ib w Ir 3pavemsia T

out,
Ht D NpHHUMAITCH ¢ Koxpduunenrom 0,9, F

B dopmynax (3) u (7) sHavenue LW1 BBIUVMCHAACTCA TNPH XapaKTEPHCTH-
KaX IpyHTa Cl1ofA CE30HHOTO NIPOTauBaHMA, a 3HaucHHe Q -~ IIpH XapaKTepHCTH-

KaX BEYHOMCEP3JIOro I'PYHTa, NOOCTHIIAKIIETo 3TOT Cjio#. 3HauceHuA T1 ut 1
MOI'YT TaKXe onpeldenaThcsa 1o KapTaMm (puc. 23, 24).

§5.4. TemrmepaTypa Haualla 3aMepP3aHus Tb ¢ OPHHMMAeTCS JUIS KpynHOoO-

JIOMOUHBIX M TecYaHBIX TPYHTOB paBHoH HyIio, /s cymece#t pasHo#t —0,19C,
IUIA CYITIMHHKOB M ITHH paBHo# - 0,2°C, Kpome 3aCONeHHEIX ¥ 3aTOpQOBaH-
HBIX I'PYHTOB, A4 KOTOPhIX OHa ycraHaBsmmBaercs nmo CHull 11-18-76.

5.5. BnaxHoCTh, Mep3yioro rpyHTa 3a CuYeT coliepxaileficd B HeM He3a-
Mep31ieH BOJR! W, B1% BCEX BUJOB IPYHTOB {xpoMme 3aCOoNeHHBIX) , BIOTIOUMAS
3aTOP@POBaAHHLIE (IIpU CTCHEHH 3aTopdOBaHHOCTH Iom < 0,1), onpenensercs
o gopmyie

W, = kg wp, (10)

roe kW — Ko3(¢uMuMeHT, MpUHAMaeMBbIl no 1abn. 5; wp — BITAXKHOCTH I'PYHTA
Ha I'paHyie pACcKaThHIBaHUA B NOAAX SAUHULEL.

3HaueHHe W, I 32COJIeHHBIX IpyHTOB onpenensercs no CHull 11-18-76.

TaOGnuua s

] i

I'pyHTHI 1 Koadduirmenr kW IIpH TeMilepaType IpyHTa, ¢

-0,3 {-0,51-1 -2 {3 1 -4 {-6 | -8 -10

______ i - e e e

[TeckH U Cy- 0 J 0 0 0 0 0 0 0

nmecd (1 b <

<0,02)

Cynecu 06 05 04 035 0,33 03 0,28 026 0,25

(0,02<Ip<

<0,07)

CymuHKH 0,7 065 06 05 048 045 043 041 0,4

(0,07<Ip<

<0,13)

CyDmiHHKHI * 0,75 065 055 053 05 048 046 045

(0,13<Ip<

<0,17)

I'TIMHEL * 095 09 065 063 0,6 0,58 056 0,55

(Ip>0,17)

— e ——— . S—

3 53

IlpramMe dua KU €. JHAKOM 0003HAa4YeHa BOJa, B IIOpaX I'PYHTa He-

3aMep3Ia.
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3.6, Pacuetnas rimy6MHA CEe30HHOTO NPOTAMBAHUA I'PYHTOB dth onpenens-
eTCH Yepe3 HOPMATUBHYIO dth ., 0O dbopmyne

F

d k

h dth, n 11)

th —

’
roe kh — kK03 DHIMEHT TEIUIOBOro BIMSAHUA, IPMHUMACMbIH paBHEIM Y Ha-
PYXHBIX CTEd HOM, OTMOCTKaMH ¢ acdanbTOBBIM U JPYTHM YEpHBIM NOKpHI-
THeM — 1;2; To Xe, Ge3 Takux MoKpeITHil — 0,9; y BHyTpeHHuX omop — 0,8.

6. PACYETHBIE TEMIIEPATYPBI 'PYHTOB

6.1. Ilpu MCrIONE30BaHHKH BEYHOMEP3NGIX TPYHTOB HO IpuHiMny I npUume-
HAIOTCH CIeAYIOLME UX pacyeTHbhIEe TeMIIepaTyphl:

Ipu pacueTe cToaduathiX pyHOaMeHTOB T m — MAKCHManbHas Ha iy OnHe
z 0T BI'BM;

fIpM pacueTe CBaif — Te — 3KBHBAJICHTHAas B Nipeaeiax IMmyOouHsl z; TZ -
pacueTHasi Ha IMyOuHe Z.

6.2. PacuetHble TemmepaTrypsl T m, e, z V1% 3[0aHUi ¢ XOTIOOHBIM HOAIIONb-
€M, KOITia HE MPOU3BOIUTCA NPeANOCTPOCUYHOE OXITAXNCHIE OCHOBAaHU S MM He
NpeayCcMaTpUBAaeTCd MOBLIIIEHHE TPUPOMHBIX TEMIIEPATYpP BEUYHOMEP3NBIX
PPYHTOB, BbIMMCIAIOTCA 1o dopmyne (12) ; B OCTaNBHEIX CIyyasx — MO yKa3sa-

HAAM CHull 11-18-76.

Tm,e,z = (TO_Tb,f) %m,e, z M Tb,f’ (12)

rne T0 ~ CpEOHEro/loRas TeMileparypa rpyHra ( °C)H, NMpUHUMaeMasa paBHoH
Temreparype Ha rmyOune 10 M ¥ onpenensgeMas Mo JaHHLIM U3BICKAHHK C yde-
TOM IIPOT'HO3a €€ H3IMCHCHH A IIPU 3aCTPOHKE TCPPUTOPUMU ; Tb ¢ — TO Xe, YTo ¥

B (5); — 6e3pasmepHble K03 PHIMEHTHI, oNlpeaeiAeMele 1o rpadu-
KaMm ( pncni'sg U1 COOTBETCTBYIOILETO BUJIa I'PYHTA B 3aBHCHMOCTH OT Z,

I'padpuxy mns onpenenenus xo3dPuieRToB a m, e, z MOCTPOEHB IJiA

TPYHTOB CO CTCICHBI) 3alIOTHEHUS TIOP JILAOM H He3amMmepsiued BopoH S >
= 0,8. Ilpn opyrux sHayeHUSIX S KoaboduimeHThl a HPHHHM&IOTC}I o

m,e,
Tabl. 6 B 3aBUCHMOCTH OT BEJIUUUHDI Z Cf/ Ae (00’5 ) IpH TeIUIoHU3HUECKHX
XapaKTEPUCTHKAX Cfn Ar, OCPETHCHHBIX B ApeAenax Z.

TaOnupa 6

NP ‘ 0 | 1500 13000 |4500 16000 [7500 l 9000]10500

e,

a. 0 0,33 0,61 076 085 091 094 0,96
a, 0 019 0,35 048 058 0,65 071 0,75
a 0 0,4 069 087 097 1,02 1,03 1,03
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Puc. 25. I'padpukn ana onpeneneHuns xko3hOUIMERTOB a

m,e,z
~ necyanvle u KpynHoobnomounsle epyHuTHl (neablii epagux); === —

CAUHUCTBIE SPYHTVL, — — — — CY2AUHKU U 2/1UHDBL; — cynecu (npagutil
epaux)

7. MHOT'OJIETHEE NTPOTAUBAHUE I'PYHTOB HOJI 3JAHUAMHU

7.1. I'nybuna MHOTOJIETHEIO NPOTaUBaHUA 'PYHTOB IO/ 3[aHUSMH OIIpe-
OCTASTCA:

o TabnuuamM B criyvasx, VKa3aHHLIX B 1, 7.2;

1o bopmynam CHuIl [1-18-76 — B oCTanbHBIX ClIy4YasiX.

7.2. Iny0uHa MHOTOJIETHEIO MpOTaMBaHNsA OIpEReNsieTcs: 110 Tabmuilam
IIpHII. 3 1IpH CNEAYIOUMX YCIOBHAX:

INMPHHA 30aHuA B = 6 — 15 m;

?pmqecxoe COTIpOTHBJIICHHE T10J1a TIEPBOTO 3TaXKa RO = 0-3,2 M2-°C /

BT;

pacueTHas TeMIleparypa B noMemienuax T. = 20°¢;

BpeMs npoTampanusi t = 1 — 50 ner;

pasuocrs Tenmeparyp CpeaHEerogoBOH ¥ Hayana 3amMep3aHus T0 -Tb -

= (-0,5) - (-8)°C; ’

IDYHTBI:

IecyaHble ¢ CyMMapHO# BIIKHOCTBIO W, .. = 0,1 —-0,2;

MBUIEBATO-IMUHMCTRIE C CYMMapHOH BIIOXHOCTRIO W, , = 0,2 — 0,3,

7.3. llpu pone3oBanud Tabnuiamu {(fpHil. 3) cliegyeT YyYHThIBaTh:

a) 3HAYCHHUSA IMYOUH IMPOTAHBAHMA MO CEPEAUHOM 3OaHHA d H ero Kpa-
eM d , IpHBexeHHbIe HAl YSPTOH, OTHOCATCA K IeCYaHbIM rpyHTaM ¢ BJIaX-
HGCTBIG Wit = = 0,1 ¥ cyrnaHKam C Wiot = 0,2, amopa 4epToit — K IeCYaHbIM
TPYHTaM C W, ., = 0.2 ucyrmuukam c w, ., = 0,3;

tot
6) npenenbHble 3HaYCHUSA IT1yOMH nmpoTaMBaHUS d ud IS TeX

max e, max

CTydaeB, KOITa OHM OCTMIAIOTCH 3a cpok t < 50 Jer, lfprmeneﬂm B rpade mis
t = 50 ner 1 0603HaUECHDI IBEIMOUKOHN;

B) Wi yueTa WIMHL L npAMOYyTronbHBIX B ITaHe 3pauuil mmpHHOH B K

[IpUBEACHHEIM B TabnHIax 3HaYeHHAM d ¥ d o BBOTIHTCA [IONpaBoUHLEl KO3(-

¢uupent K.
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C

HbIM d ¢, max ud e, max HITH OTJIMUYAIOTCA OT HHX He Bonee Yem Ha 1%, 3HaueHue

kI onpenensercsa no tabu. 7

Ecin 3a pacyeTHBIM IlepHO BPEeMEHM 3HadcHHA d _H de PaBHEI MIpeacihb-

Tad®Gnuuua 7

—-—— r—_] e . . ey T e ——t ALY e, el g, pde—

Ty - b. £ 3navenus k; mpu L/ B, pasHom
o e g e e o -
¢ 1 ‘{ 2 3 4 ] 5 lr 10
~ 4 0,46 0,63 0,73 0,80 0,85 1
-3 0,56 0,15 0,84 0,89 0,92 1

e s el i, - - " Fo *—*Liﬂ-hi—l-l“i—-'_—ﬁ-‘-—-ih_—"-— g ey gy

B ocranbHbIx cy¥asx KoadduienT ky Onpenensaercs 8 3aBHCHMOCTH OT
napamerpa

v = at/B* (13)

rae a — koaddHuMeHT, onpenenigeMalit mo Tabn. 8; t — pacueTHoe BpeMd, ro-
ObI.

Tabnupa 8
T'pyst Weot | BHaqemmx,Mz jron, nipn T0 ~ Tb £ 7o
0.5 { 2 | 4 -8
[Tecok 0,1 17,1 17,1 17,1 17,1
0,2 12,7 12,7 12,7 12,7
Cyrmmuox 0,2 15 12,3 11,6 11,1
0,3 11,4 9,5 9,2 8,9

., -l

3HauCHMA kIan L/B=1wulmn TO — Tb p= 0,54 - 8°C paunt B
rabn. 9. [Ipu nMpomexyTouHsix 3HaueHHsAX Ty — T ¢ BerruHa ky onpeneni-
erca HuTepnontsuiueti; mpu L/ B > 2 npuHuMaercs 112’1 = 1;

T) KOrna 3/aHMe YCTAHaBJIMBACTCA Ha NpOTAABLMHA cio#t NpHPOAHOTO
TpyHTa TonmmuoX h 0. thy"PEABADHTeNBHO To TabnMue, COOTBETCTBYIOUICH
OPpHPONHOMY I'DYHTY M pacCMaTpuBaeMoll Touke, onpenensaerca spema 1., He-
o0xoIuMoe I nMpoTauBaHKs HA My6uHy h {3 3aTeM To TOM Ke Tabmue
onpepensiercs pacueTHoe 3Hauenme d_(d, ' 33 MpHBeeHHOe BpeMs t =

= t0 tt.rmet - pacyeTHBIY CPOK SKCIUIyaTalMy 3paHus (WIH pacuyeTHOe
BpeMA B rogaxt Qtu );

1) Mpu ycrpolicrBe moj, 3INAHMEM MONCHIIKH TONIMHON hs no Tabnuue,

COOTBETCTBYOLle!l IIpHPOMHOMY I'PYHTY H paccMaTpuBaemMo#t Touke, onpenens-
eTCK BpeMs tO’ HeoOXxomuMoOe ANd UPOTAUBAMKMA HA Ty OuURY
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Tabnuua 9

iy

L-/_ Bd- T0 — Tb, £ _: o 3HaucHU A kI IIPH Y, PABHOM
°C —*Otlﬂl (;:25 [—HO,S _[ 1 13~'h 2,5 l_ 2 3,5
:0,5 —Ll 0,;5 0,94 ) -0,92 0,9(; 0,89 (;,;g-m#
1 -8 092 084 0,77 0,69 0,64 0,58 0,58
—-0,; 1 I 0,99 6,97 0,,95 ‘5,5; ) _0,;4 -
’ -8 1 096 094 089 0,86 0,84 0,83
dg = yn/Mn,9) By * by (14)

e Ag, Agy o K03} dHIEeHThI TEIUIONPOBOXHOCTH EPHPOJHOIO I'PYHTA H
9
TPYHTA MOACLIMKH B TaJIOM COCTOSHHMHU, BT/‘VIPC) ;

3atem no Tolt e TaOmile ONpENENIsieTca MpHBeAeHHas ITy0OuHa mporan-
BaHus d'3a Bpems t oy = o + 1, PacuerHsle my6uns d, 1 d, onpenensiorcs

o dopmyne

u

d:hs—i- d “("th/hth,s)hs' (15)

Ecri rpyHT MOACBMIKH HMeeT CYMMAapHYIO BIIRKHOCTD W, < 0,05, To 1pu on-

peneyieHHH NyOHH NMpoTauBaHUA €€ ClIefdyeT YIMTBHIBATh KaK JOIMOIHATEIbHhIH
CTIOH TETION30JIAUMH C TEPMHUECKHM COMPOTHBIIeHHeM R = h_ /A th. s

7.4. Ecnu onpenencHHas pacueToM HJM 1o TaGnmuuam ry6GHHA IIpoTanBa-
HHA IO, KpaeM 30aHH A de COCTaBJIgeT MeHee 1,5 dtﬁ n» THE dth ;, HOPMaTHB-

Had IIyOHHA CE30HHOIO MPOTaMBaHHsA IpyHTA, onpenensemas no i, 5.6, To B

KayectBe d o IPHHHM3ETCA HayMeHbIlIee U3 ABYX 3HadeHmH 1,5 dth nH d o (HO
r

He McHee dth, n ).

8. MO ACHIIIKHA

8.1. IloAcknky Ha WTOUWIaNKaX, 3aCTpaHBaeMbiX MOOWIPHEIMM 3NaHASMH
N0 PYHKIHOHATBHOMY HA3HAYCHHIO TOAPA3/EIIOTCH Ha; ’

NAGHUPOBOYHbIE, IPCTHA3HAYCHHDBIE TONBKO IUIA BbIpaBHUBAHUA ITPHPO-
HOTO penseda, OpraHMA3aliMy NOBEPXHOCTHOIO CTOKA aTMOC(EpHBIX BOX H 33-
LUMTHI ITIOINANKY OT NTOXYOIUICHH A MaBOXKOBLIMH BOOAMH ;

Tento3aWuThbie, YyCTpauBaeMbie He TONBKO NS INIAHMPOBKH IUIOIUALKH,
HO M JUIS €€ 33IIMThI OT HENOITy CTUHMBIX HeopManutt, KOTOPEIE MOI'YT BO3HMK-
HyTh B DPE3YJIBIaTe H3MCHEHMA IOJIOXKEHUSA BEpXHErN0 INOpPH30HTA BEYHOMEDI-
ABIX TPYHTOB IpH 3acTpotixe;
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KOHCTPYKTUGHblE, OTCHINAEMBIE C LIENTHI0 CO3MaHHA HA MMOBEPXHOCTH NPH-
POOHBIX TPYHTOB COA H3 HENIYYMHHCTBIX I'PYHTOB, CHOCOOHOIO BOCIIPHHEMATh
Harpy3xy oT GyHOAaMEHTOB MaNoro 3aro)XeHUS H YMEHBIUATh I MCKITIOUATh
HOPMAJIEHBIC CHNBI MOPO3HOTO INYYeHUS NPHPONHBIX I'PYHTOR; KakK IIPaBIIIo,
TaK¥e MOJACHIIKH OIHOBPEeMEHHO ABNAITCA ¥ TEINO3aUMTHLEIMHA.

[D1aHpoBOYHBIE M TelJIO33ILUMTHBIE NOACHIIKY pa3pabaThBalOTCH B COC-
TaB¢ IPOCKTa BEPTHKAIIRHOM IUTaHMPOBKU BCEH 3acCTpauBaeMoO# IUIOIIAIIKH,
Temwro3anmTHble 1 KOHCTPYKTHUBHLIE IOJCHINIKHA IS OTHENBHBLIX 3aHui HIIH
X Ipylm IPOSKTHPYIOTCA B COOTBETCTBUH ¢ peKOMeHAauuamMu . 8.2 — 8.16,

B palfonax, roe TeMneparypa BeUHOMEP3IIBIX I'PYHTOB Ha ITTyOuue 10 M
seiie —2°C, BO3MOXHOCTE IMPUMeHEeHH I NMOoOCHHIKH IIPH HCNHO/L30BaHUHK BeU-
HOMEP3NbIX IPYHTOB OCHopa#uil 1o apumimny 1 pgomiua OLiTh NOATBEepXKOASHA
MEPIVIOTHLIM NPOTrHO30M, KaK /I BCeH OCBaMBaeMOMN TECPPHUTOPHM B UETIOM,
TaK ¥ IJIA IIMOMIAROK OTAeAbHBIX 3fdaHHi. [[pu UCIToNb30BaHHHE OCHOBAHHUIA IO
NpHHOKNY 11 NOACHINKY MOTYT HPpHMEHATHECH 0e3 orpanuucHMi,

8.2, Ilpy npoeKTHpPOBaHHM NONACHIIKEH B IUlaHe HeoOXomuMo H3Gerath
3aMKHYTHIX KOHTYPOB, H3 KOTODHIX 3aTPyNHEH CTOK IIOBEPXHOCTHBIX BOMI, ¥
PUNLTPAMIO Yepe3 HEe BOABl, NOCKONBLKY 3TO HPHBOMUT K 0Opa3oBanMio Ta-
JIAKOB B €¢ OCHOBAHHH, JOMOMIHHTEIILHOMY YBIIOKHEHHIO Iy YMHHCTEIX IPYHTOB
H 3alJIMBAaHMK HACHITHBIX. PeKOMEHOyeTcs npenycMaTpuBarh OTBOI IIOBepX-
HOCTHBIX H HaIMep3JIOTHBIX BOI OpH ITOMOIUM MEP3NOTHLIX BANUKOB, HEITIy-
OoxuX kaHaB (rmyOuHoit po 0,5 M), OTKpRITBIX ApeHaXed U IpH Heo6xomu-
MOCTH YCTpauBaThk BOJOHenpoHuuaemMbic muadparmel. IlnaHMpoBKa Cpe3koft
IPHMEHACTCS B HCKITIOUHTENIBHBIX CIyYasixX OpH MaJloNBIMCTEIX BEYHOMEP3NbIX
I'PYHTAX (ii < 0,03).

8.3. lllnpura GepMbl NOICHINKY (PacCTOAHHE OT MIOBEPXHOCTH Hapy KHOH
CTeHBbI 3H0aHus 00 OpOBKH OTKOCA) IB Ha3HayaeTC s MO YCIOBHUAM IKCIUIyaTa-

UMM 3aCTpauBacMoil IJIOIAKH M ¢ yyeTom TpeboBaHMil NPOH3BOACTBA padoT
PH MOHTAXKe 3HaHWA, HO OHA JOKHA ObITh HC MeHee NPUHATOR B pacuere
(n. 8.11 — 8.15) v He MeHee 1,5 M; npU HernyOOKOM 3aeraHuy KpOBJIY CHIIb-
HONBAKCTHIX TpyHTOB (MeHee 1 M oT npupofHoO#d BepXHelt I'paHMibl BEuHOH
MEP3NO0THI) — He MeHee 3 M.

KpyTH3Ha OTKOCOB IPUHHMAETCS B 3aBHCHMOCTH OT MaTepHasia MOLCHIII-
KA U JonxkHa ObiTh He Oosmee: 670 %o — mpu KpynHooOnOMOYHBIX TPYyHTaX,
570 %o— npu necuaHbix U 500 Yeo— npH NpounxX MaTepualax.

OTKOCH! [IOACHIIOK IipH HeOOXOOHMOCTH YKPeIUISTIOTCd NOCEBOM TpaB,
OJIEPHOBKOM, MOINCHMEM IUIMTaMH ¥ OpyrumH crnocobamu. g MCKINoyeHUS
OITOJI3aHHA NMOACHIIKHK C I0XKHON CTOPOHBI HUXKHAS NOJJOBHHA OTKOCA M IpHIIe-
raollja% K ero OCHOBAHHIO ITOJIOCZ MOBEPXHOCTH HPHPOHHOID T'PYHTIA LM pH-
HOH 1 M 3auMINAIOTCA Terulousonsumelt (06GbHO U3 MeCTHBIX MATEpPHATIOB) .

8.4. IInsa obGecneueHH MPOEKTHOTO TeMHOEPaTypHOIO peXXuMa OCHOBaHUS
U NpeAynpexXaeH!Uss MPOCAAOK B HepBbI¢ Tofbl IKCIUIYATAUNH 3/[aHUSA MONCHIII-
Ky PEKOMEHAYETCA BEUIONHATS IIPH HCIIOb30BAHMM I'PYHTOB Mo IpuHuMny I —
f10CTIe IpOoMeEP3aHM A 104 Ce30HHOTO IMPOTaHBAHUA (NPEATIOYTHTENIBHO B KOHIIE
3UMBI ¥ Hayalle BEeCHLI), a TIpH HCIIONH30BaHMH CPYHTOB MO mpuMHuMmy I — moc-
ne HPOTAMBAHUSA CIIOH CE30HHOTO IIPOMEP3IAHHA, T.€. OCEHLIO. BO3MOXHO YCT-
pOHCTBO MOACHINKY NP IpMHUMIe I B OBE CTaIHM: HUXKHErO CJ10A TOJUWMHON
He MeHee 0.5 M — B 3HMHHI IEPHOR H BEPXHEro — B NIeTHHH (B CPOKH, NPH KO-
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TOPRIX o0ecewBaeTcsi MEP3JI0€ COCTOAHME I'PYHTOB OCHOBAHHS HiDKe pacdeT-
HOR HyJ1€BOH H30TEPMEL) .

8.5. Ycrpo#icTBO IUIAHKPOBOYHBIX M TEIUTO3ALMTHBIX NOACHIIOK CHEayeT
IPOU3BOMMTE 63 NOBPEXKICHUS pacTUTENbHOro (TOpPOMOXOBOro) MOKPOBaA.
[Ipu ycTpolicTBe KOHCTPYKTUBHEIX MOACHIIOK B ClIy4yae, €CJIM pacyeTHast HyJ1e-
Bag U30TEPMa HAXOOMTCA B Tele NMOMCHIIKY, TAKXe CICAYET H30erarh noB pex-
JCHMSI PACTHTENBHOTO MOKPOBA; €CIIU JXe pacyeTHas HyJieBast H30TepMa HaXo-
OUTCSE B NPHPONHBIX TpyHTaX M NPOCKTUPYIOTCA He3arnnyOneHHble H Mario3ar-
nyonenHsle yHIAMEHTHI HA NOOCHINKE, TO OH MOMIEXKHT, XaK IIPABHUIIO, Cpe3-
Ke Bo u3bexanue ocanok QyHAAMEHTOB, 06y UTOBIIEHHBIX €r0 CXKaTHEM IIPH OT-
TauBagi. CHMXXEHMe TeIUIo3alMTHLIX KaueCTB 3TOr0 NMOKpPOBa B pe3yNBTaTe
yIDIOTHEHMSA 10 HATPY3KOH# WM ero yaajieHHe KOMIICHCHPYeTCs, IpH Heo6xo-
OAMOCTH, BHBIOOPOM II0 pacueTy COOTBETCTBYIOILNEH TONIMHBI HOLCBIITKHA WIIH
BRENCHHEM B Hee TEMNOUIONAIIMM.

8.6. Nt KOHCTPYKTHUBHBIX MOMNCHINOK PEKOMEHOYETC s UPHMEHATEH IIECKHU
(KpoMe IBUIEBATHIX, a TAKXE MENKHUX, eCiId o0HapyXeHO, YTO OHM o0IajaloT
NyYMHUCTHIMH CBOMCTBaMi), KpynHOoO/10MOUHbBIEC IPYHTBI, BCKPLILIHEIE TOPO-
IObI, XBOCTBI 000raTUTeNbHbIX (abpuk (copepikaHue NbUIEBATHIX M IMTHHUCTBIX
yacTHl He OGonee 15 %), pasnuuHble IpOMBIILIEHHbIe OTX0Abl (UUIaKH, 30710-
IIUTaKM, LITIaMBI), He NoaBepraonpmecs Ha0yxannio, MOPO3HOMY BbLIBETpHBA-
HHIO, MeXaHHuYecKOi ¥ xuMHueckoi cyddo3un.

[Ipn HConp30BaHUY OJIA MOACBINKYU KPYITHOOOIOMOYHBIX MaTepHUaAIOB,
OTChITaeMbIX Ha cnabble NPMpOJHbLIEC I'PYHTHI, BO H30eXKaHHe TPOHHKHOBECHHSA

B HHX KPpynHBIX pakiuit clelyer COXpaHSTh UpHPOOHLIE FPYHTE] B MEP3JIOM
COCTOSHHMH, He NONYCKas HX Ce30HHOTO OTTauBaHusl, 32l THOK Mepoil MoxXer
TaKXe CIIYXHTB CIOH NeCKa TonmMHOM 15 cM, oTChIMaeMBIA Ha NpHPOIHBIE
cnabble TPYHTHI.

Hnsg NnaHUPOBOYHLIX Y TEIUIO3ANMTHLIX MONCHLIIOK HPUMEHSIOTCS BCE
BHLABI TPYHTOB, HAXOOANMXCA B TaIOM COCTOSAHUH, BCKPBILUINBIE MNOPOALI,
XBOCTHI aforarurenbHbix Gabpuk, pasnuuHbie IPOMBILDIEHHBIC OTXORLI Gea
YKa3aHHbBIX paHee OT'PaHHUYCHUH,

8.7. Ilnd TPYHTOB, HCHOJB3YEMBLIX B KOHCTPYKTHBHBIX MHOACHIIIKAX, B
IIPOEKTe YKAa3bIBAIOTCH UX PHIMKO-MeXaHHMYSCKHE XaPaKTEePHCTHKH MOCHEe VK-
nagxku. IDIOTHOCTh FPYHTOB B KOHCTPYKTUBHBIX MOJCHIIKAX HA3HAYAeTCS HE
meHee (0,95 MakCHManbHONH, mojydaemMoif MyTeM HX ONBITHOTO YIUTOTHEHHS
IIPpH ONTHMAJIBHOH BIIAXKHOCTH B NIOJIEBBIX UITH 11a00paTOPHBIX YV CIIOBHIX.

8.8, IIna ymeHBIeHHS TONUWMHSI TEIUIO3AILMTHEIX IOACHIIOK pPeKOMEH-
OyeTciad NPHMEHATh TEIUIOH3ONAIMOHHBIE MarepHaibi, COXPAHAIOUHME CBOM
CBOMCTBA B TECUCHME CPOKa IKCIUIyaTallMM 30aHMA, B YaCTHOCTH NMEeHOMOJINCTH-
pon Mapok IICh H IIC-1 ¢ 3amMkHyTOI SyencTON CTPYKTYpOH M XOpOILMM Cle-
KaHUeM I'PaHyJl. Y Ka3aHHbIC TeHJTOM3OJIMIIMOHHbIEe MAaTepHalb! LeitecoobpasHo
IIOMEUIATE: BO3MOXHO OnHXKe K HOBEPXHOCTH HOACHINIKH, HO IIPH 9TOM CJIERYET
NpeayCcMaTpUBaTh MEpPhl MO UX 33IUTE OT MEXaHMUEeCKUX NOoBpeKpesmi, 4To
MOXeT OBITE 00eceucHO YKIIanKo# HaJg HUMH CITOA IECKa TONIIHMHON He MeHee
10 cM o 3pameM 1 20 ¢M Ra IpUIIerawilell TeppuMTOpHH, KpOMe NIOThE30B,
I'7ie TONIIMHA NMeCYaHOTO MOKPLITUA HOIKHA OBITh yBENMHYeHAa HEe MEHee YeM 10
30 cM, a €TO MOBEPXHOCTH 3alLMINEHA XKele300eTOHHBIMH IUTMTaMH AyId IIpe-
AynpexaeHust obpa3zopaHusa KoJeil TpaHCIIOPTHLIMH CPeICTBaMH.
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Puc. 26. Manozarnybnentble ¢GyHIaMeHThI MpH OrpaHHYEHHOM 30HE NpOTa-
MB aHH A

a ~ NPU HAAUNUU TEeNnastx OTMOCTOK; O — npu OTCYTCTGUU TENAbBIX OTMOCTOK;
1 — pexTusHAR TENAOUIONAYUA, 2 — NOOCHINKA U3 HENYHUHUCTO20 MATEPU-
ana; 3 — Oerounnaa unu acanbvrosas ormocrxka; 4 — pacuernviii BIBM; 5 —

@ yHOamenTHaAA banka

IDTHTEI IIEHONONUCTHPOA YKIAAEBAITCH ¢ NEPEBA3ZKON IIBOB, 3alOJIHA-
eMBIX TMAPOH3ONALMNeH, H 3aKPeIIAIOTCA RepeBAHHLIMM HIThIpAMU. s obec-
fICYSHU L CTOKA MOBEPXHOCTHBIX BOJ] IITHTH!I YKIIAOBIBAIOTCA C YKIIOHOM, IIOB-
TOPAIOLIMM YKJIOH NOBEePXHOCTH MOMICHINKH,

8.9. Ilpu npuMeHeHMH TEIUTOH3OIISIMU I PETYJIMPOBAHHS TeMilepaTyp-
HOTO pEX¥MA OCHOBAHHS PECKOMEHAYeETCA IPHHAMATL BO BHHMaHKEe CJienylo-
HIee :

COXPaHECHUE BEUHOMEP3IIOTO COCTOSHMSA I'PYHTOB Mo 37aHHAMHU Oe3 mop-
[IOJTM 33 CYET YBCIIMYCHMA TEPMUYECKOI'O CONPOTHBIICHHS MOJIa MOXeET ObITh
OJOCTHFHYTO TOJNILKO IpH He(OIBLIIOM CPOKe HX CIYXOhI Ha OOHoH Iuiomazike
B paliOHaX C HI3KHUMH CpCOHer030BLIMH TEMIICpaTypaMH BO31yXa,

YTCIUICHHE OTMOCTOK I8 YMEHBLUICHHA ITIYOHHLI CE30HHOIO NMpoMep3a-
HHA y 30aHds 6e¢3 moanoiibs yBenvUMBAeT ITNTyOHHY MHOTOJICTHErO NpoTau-
BAHMA IPYHTOB IOL €I0 CepeddHON, YTO MOXKET BBI3BATE HEOOXOOMMOCTH
OOIMOMHUTENIBHOTO 3aITy0rieHus QyHOAMEHTOB; B 3THX CIIyYasix Ipid KCKIIIO-
YCHH S HOPMAJTBHBIX CHJI My4YeHMs IOJ MOOOINBAMHY Mano3arnyomeHHbIX yH1a-
MECHTOB MOXeT 0Ka3arhCesi Oonee nenecoobpasHON COABHXKA HX BHYTPB 3[aHHA
(puc. 26);

AHAJIOTHYHYK® COBHXKY (pyHOAMEHTOB B IUI4HE LeJIeCO00pasHO MPOH3BO-
ITATE U IO 3[IaHHAMH C BEHTHIIMPYEMbIMU HOONMONbAMH, IPOCKTHPYS yTEIDICH-
Hble OTMOCTKH IIMIUL TaM, I7ie 3Ta CABHXKA He MoXeT ObITE MpoH3BeNeHa
N0 KOHCTPYKTHBHBIM YCIIOBHIM.

8.10. Bo3MoXHBIE cXeMbl IPUMEHEHHUA NMOJCHINIOK MOKa3aHbI Ha PHC. 27:

cxemMa T — Temno3aiMTHAg NOACHINKA, YCTpauBaeMast 1A COXPAHEHHS
npupoaHoro nonoxeHus BI'BM ¢ 1ensio Opepynpexaedusa ce30HHOro MpoTan-
BaHMA FPYHTOB C MOBEINEHHON JILOMCTOCTHIO (ii =2 0,1 ), mubo KOHCTPYK-
THBHAaA NMOMCHITKA, yCTpanBaeMas Jisd y MEHBIICHH S BIMAHU S HOPMATBHBIX CHII
IMyyeHUsT Ha He3aryOnenHble M Mano3arny6nenHble GyHIIAMEHTHI

cxema 1l — KOHCTpYKTHBHas MOMNCHINKA, YCTpaHBaeMas I OJBipaHHsI Ha
Hee yHnaMeHToB M obeciieueHHs: HeoOXomMoN Hecymiel cnoco6HOCTH IIpH-
POAHLIX TPYHTOB, YTO AQOCTUTACTCH MMOHM)CHMEM UX MAaKCHMATLHOMN TEMIIepa-
TYDPHI HAa YPOBHE IIPUPOJHOH MOBEPXHOCTH 10 TpebyeMoit ;
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Puc. 27. CxeMbl TEIDION30NSUHOHHBIX ITOMI-
cemox (I-1Y) upu mpuaumne T

l — mnHaceinmoit epynr; 2 ~ npupooubiu
epyur; 3 — pacuernoiii BITBM; 4 — seuno-

Y MEp3nslil 2PYHT € AC€OAHLIMU GKAIOYEHUS -

lalniainlatniags. MW 5 — 3nopa usMeHenus MaKCUMAanbHOU
-

e o & | remneparypel T, no anybune; 6 — npupoo-

L - =] uotii BCTBM; 7 — renaou3onayun

cxeMma Ill — To Xe, HO ¢ puMeHeHHeM CloA 3¢ (PeKTUBHON TEIUIOH 30 %-
MM IS YMEHBIICHUS TOMIUMHBI O/ CHITTKH ;

cxema 1Y — vacTHeDA cnyva#t cxemsl IIl, cooTBercIByIOUME MHHMMANTL-
HOH TonuIHHE MOACHIITKH,

OnpenencHue HeoOXxoauMold TONMINMHBI NOACHINOK [IPM JONYUISHHY MHO-
TOJICTHErO NPOTaWBaHUSA TPYHTOB HNPOHIBOUMUTCA MO PeKOMEHIauMaM . 7.3, 1,
NpH OONYINCHHH CE30HHOIO IIPOTAHBAHMA NHOJ 3MAHMAME, 3aMPOCKTHPOB dHHLI-
MH ¢ XOJIOOHBIM NOOMONBEM, IO pekoMeHmauaM n. 8.11 (cxema 1), m. 8.12
(cxemall), m. 8.13 (cxemalll) un. 8.15 (cxema 1Y).

B pacuerax, BHINONHAEMBIX LN OlpeNeiieHH TOMUMHEI IIOHCHINTOK, Cpel-
HEToOBasA TeMilepaTypa I'PYHTa T0~ NMpUHMMAETCH paBHOH Temneparype, 3ame-
perHol Ha TnyGuHe 10 M c yuyeToM mpormosa ee H3sMeHeHMsI IIpH 3aCTpoiike
TeppuTopHM (mipun. 1) ; npu OTCY'I‘CTB}m TAKOI0 NMpOoTHO3a 3HAYCHHE 3aMepeH-
HoM TeMIlepaTyphl INOBBIIIAETCA Ha 1 C (cm. . 8.1).

8 11. PacueT nogChinku 1o cxeme I CBOTUTCA K ONPEIETICHNIO €€ TONIIM-~
HEI hs , KOTOpPas BHaYasie BRIMUCHsIeTCH (e3 yueTra BIIMAHUA OTKOCA

W =d

S th, s n(kkh' _'h2/dth,n)’ (16)

re d,y o , — HOPMAaTHBHadA INyGuHA Ce30HHOTO INPOTaZHBAaHHA, ONpEICIi-
3

eMasg peKOMEHmauuamMH 1L 5.1 — 5.3, mnsa marepuana NONChINTKH, TOACTAIIAC-
MOH npuponnmm TPYHTOM, M; K — koaddulisieHT, B JAaHHOM cnyyae paBHbLI
eIMHHLLE; kh — TO Xe, yro B popmyne (11); h2 — TOJIIMHA CEe30HHOIIPOTa-
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MBAIOLIETO CNNOA B HPHPOAHBIX I'PYHTAX, M, dth, n — HOPMATHBHas ITyGuHa
CE30HHOIO IMPOTAMBAHUS [IPHPOAHLIX FPYHTOB, ompedenseMas peKOMeHJIa-
IMIMHU I, 5.1 - 5.3, m.

Ecny seiudcanensaa no gopmyne (16) senuuuna h He OpeBOCXOMMT oOfl-
HOH TPEeTH IHUPHHEI HEPMD] lB’ TO pacueT CYUTaeTCs 3axouqermmm H NpUHH-

r

MaerTcs hS = hs , B IPOTHBHOM CINyyYac TOMHIMHA NOACHIIKH PacCUMTHIBACTCH

BTOPHYHO 110 Popmyne

r ’ d 2
h, = 0,5h, (1+\A-0,76khdth,s,nlB/(hs) ), (17)

rage h S’ — onpenensercsa no gopmyne (16) npuk = 1,62.
8.12, PacueT nopchiky no cxeme 1 npousBoyiMTca BHaUane 1o popmyrie

h, = kkg dth, s.n* Ah, (18)

e k, kh’, dth, s.n TO e, 4To B popMynie (16) ; Ah — HeoOxomumast BhICO-

Ta nopHaTua BI'BM B Tonimuy moncemKku mid ofecmedeHus Hecylel Crioco6-
HOCTH TMPHUPOOHBIX TPYHTOB, M; 3HaueHMe Ah onpelensercs B 3aBHCHMOCTH
OT JONYCTUMOFO MaKCHMAIBHOTO 3HAYCHHMS OTPHIATeJIbBHOH TeMrrepaTypbl
TPYHTOB Ha ypOBHE NPHPONHON NOBEPXHOCTH T m1 B CpenHeTOOoBOl TeMIepa-

TypBI TO ,

Ah = 3mT_ /T, (19)

ml

e m — napaMerp, pasHbIHA 1 m.
fipu h  <ig /3 Tonumna NOACHINKY h, npusMaeTca paBHOH h ; npn

h > g / 3 3HaueHHue h_onpengensercs no cbopmyne (17), B XoTOopo# h "BEHI-

YA CIIAETCSH IO cp()pmyne (18) npu k = 1,62.

[1pu 3ameraHuy B OCHOBAHMH CHIILHONBOHCTBIX IPYHTOB ( ii = 04) pac-
CTOSHUE OT BepXHero pacueTHOTO NOpH3OHTa MEp3JIOThHE 0 KPOBIIM 3THX I'DYH-
TOBR JOJDKHO OBITEL He MeHee (0,5 M,

8.13. PacueT noachbimKk# 10 cxeme Pl NpoH3BOIMTCA C LICTIBIO ONTPEICIICHUSA
TONIHMHABI TETUION3O0JIALMH h , o, koTopoit MpoTausaHue OydeT orpaHMYeHo
337iaHHOM BENTUMMHON h .

hy = Ay Ok ¢ '/ Aq —hg/Ag, ~Rp), (20)

e ?\W, Ay Ay = KOo3pPUIMenTs! TeIUIONPOBOIHOCTH, COOTBETCTBEHHO

TEMJIOW3ONMIMY, MaTepuana NoaAchIKY o u3onmme ¥ Hap vell, Br/ (M-OC) :
’

Ky, ¢ — KoohGHIMEHT TeIOBOTO BIHAHMSA OTKOCA, IPHHUMAEMBIA MO TAGN.

10; ho — TOJNUIMHA 3aIlMTHOI0 CNOS HAIl TelUIOH3OIIsMIMed, M; I"{1 — CONIpo-

THBJICHHE TEIUIOO0OMEHY MEXKRY BO3[yXOM M MIOBEPXHOCTHIO I'PYHTA, YYHTHIBae-
MOE HNOpPH pacyeTe TEIUIOH3OAAIMU I0[, 3laHMeM W NpUHMMaeMoe pPaBHBEIM

0,2 m?. GC/BT' ¥ — ko3 dbunment, onpenensemerit no rpaduxy (puc. 28) B
3aBMCHMOCTH 0T KOMIUIEKCa ,
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kh,sh ( I‘vl kh,sh + Q)

n:

(21)
Ath 1o 1y

me Qu Lvl — BEIIKHUYHHbBI, BhIUKCIIAeMbIic 10 ¢dopmynaM (6) u (7) coorBercr-

BC€HHO [UIA XaPaKTePHCTHK MaTePUasia NOACHINKY U NMPHPONHOIO I'PYHTA [CH-
TENBLHOTO CIIOA C 3aMeHOH B 31uX popmynax T, Ha T,, t; Hat, u T, na TG* ,

BbruHCiiAeMBble 1o hopMynaM (22), (23) u (24).

= & I TEEEE- . I

MaTepuan moacCHINKK

Tadbnuuma 10

3HaYCHHUE KJ'h

e o

; B 3aBHCHMOCTH OT lB /hS

-

0,5 1 1,5 ‘[ 2 > 3
- —_— — 4
[lecku ¥ KpymHo0O10- 0,65 0,7 0,75 0,8 1
MOUYHbIE I'PYHTHI
Il'opensle mopoas! ¥ nma-- 0,75 0,9 0,95 1 1
KK
_ PN :
T2 H(Tdtd-1410 ho(h0+2;\thDR]))/t2, (22)
— . 3
ty = Myty; (23)
%
To = To* *aCdpp 5 —din 51+ hy) (24)
J, l " " - 1
R
1.0 . — et 0,2
- e T ; N
2 S I ] 3
¢ r -1 - :
-3 1 &
3 —1— =
14 {0,1
0 1 2 3 4 5 ¥
Ana Kpueon 1
S WS W N SN PN R R S S
Puc. 28. I'padmk ms onpene- 0 0,04 0,08 0,12 0,16 0.2 1%
JICHHA K03¢¢’H]HIBHT3. . Ana xpuaon 2
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roe T 44 t 4 — PacyeTHbIE 3HaYeHHS TEMICPaTyphl (GC) H BpeMeHu (C), ITpH-
HIUMaeMbIe I10 peKoMeHOaumaAMm 1. 8.14; m, — Ko2PPUILMECHT, onIpeaensicMEIN
no Tabn. 11; TO — CpenHETomOBas TeMIepaTypa BEMHOMEPIIOTo I'PyHTa, HPH-
HAMaeMas 1no pexkomeHpganmsam . 8.10; k 4 — Tapamerp, paBHbIH 0,3°C/ M:
dth,s 15 dth, ¢] — PacueTHple INyOHHBI CE30HHOI'O IIPOTAUBAHUSA COOTBET-
CTBEHHO HPH OTCYTCTBHUH TEIUIOH30JISIHHH K IIPU e¢ HAIIHYMU (CM. pHC. 27) .

Tabnuua 11

hO’ M o Koappuipent m,
BHE 30aHW A HpH 'I‘d ty fPaa-c | NOM 37aHHeM IpH Td td, rpaj-c
| 36-10° 72-10° | 144-10° 36 *10° { 72 <10° 1144- 10°
i — _ —————
0 1 1 1 1 1 1
0.1 0,96 0,97 0,98 0,90 0,93 0,96
0,2 0,92 0,94 0,97 (.85 0,90 (0,94
0,3 0,88 0,91 0,95 0,80 0,86 0,92

8.14. PacueTHbic 3HAYCHHSA BpPEMeEHHU ty ¥ TeMneparypsl T 4 IPH pacuere
TeIDION 30/ ALY IO cXeMe JII BHe 3maHUA IPHHHMAIOTCH COOTBETCTBEHHO paB-
HBIMH t) U mlTl, rie ty — Bpems (c) u T1 — TeMIeparypa, °c, oInpeacnse-
Mbie M0 dopmyne (8) wiu kapram (cMm. puc. 23, 24) npd cpelHeromoBoOH
reMieparype T, , BeluHOIAeMO# 110 hopmyne (24) ; my — k03({dHLMEHT, paB-
Hei#t 1,45 npu achanbToBOM WIIH APYTOM UCPHOM NOKPLITHH M PaBHbIA enyHH-

11¢ B OCTANILHBIX CIIydasX.
3HayeHu A t 48 T 4 IpH pacueTe TEIUIOM30JIAMM [0 3[aHHEM C OTKPBITHIM

nojpnonbem onpepengwores no popmynam (25) u (26), a nmoa 3nAHKUEM C 3aK-
PBITHIM ITPOBeTPUBaeMbIM IoANOIbEM — 1o hopmynam (25) u (27) :

ty = 1,03 (t; — 10,8-10°),c, (25)

T, = 0,87(T1-—2),°C, (26)

i —
T = 2 +4(T. CT -~ B)|?
d1 [ 21+ C) (\/B + 4 ( lIl+ d) (1+C) )] ) (27)

rme B'= R0 \/ZAthLO (Wtm —_ Ww) Pg. f/td; C= klMROVp — NpH eCTecCT-
BEHHOHI BEHTWISLMHU uYepe3 MPOAYXH H IIPH BEHTWIMpPOBAHHH Yepe3 BHITAKHBIC
Tpyb6s1 ¢ gednexkropamu; C = k2 MR0 A" o — VPY BEHTHIAIMK C MeXaHUYECKHM
o0y XIeHUEM RO — COTPOTUBNCHHE TEIUIONCPENAUe IMCPEKPLITUA HaJl HO-
IIOJILeM,MZ- QCIBT; Ath — CpenHee 3HaYCHHE KO(DPHUHEHTA TEITIONPOBOHOC-

TM TPYHTOB CUOS CE30HHOTO HpOTAHBAHMA B TajloM cocTosmu, Bt/ (M-°C);
LO, Wit W Pg, £~ TO XKe, uTO B dopmyne (1) ; ts, Td — BENUUMHLL, ONpe-
nenstemMeie 110 popmynam (25) u (26) ; k] , k? - MapaMeTphl, paBHbIE COOTBET-
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creenHo, 385 Ix/(M?-°C) u 1160 Ix/(m* - °C);M — Mony s BeHTHITHPGBa-
HHA TOATIONSS, PaBHBIH OTHOLICHUIO 00illel MIOIIafN NPOAYXOB A , K IUIOLIa-
OA 30aHWA B IDIaHE IIO0 HAPYXHOMY KOHTYDY Aﬁ:,npn BEHTHIIMPOBAHNHU 4Yepes
BBITSXKHBIE TpYyObI ¢ HednexTopaMu Av IIpHHUMAECTCA PaBHBIM CyMMapHOH
IUIOLHANU OTBEPCTHI, paboTalonpX Ha NPUTOK, a NPHU BEHTUIISIINHA C MEXaHHUYEC-
KUM o0y XeHUEM — PaBHBIM CYMMAapHoM IUIoLIaM OTBEPCTHH, paboTaomXx

Ha BBITAXKY; V. _ — Cpedss CKOPOCTb BeTpa 3a MepHon ¢ NOJIOXUTEIbHBIMHA

p
TeMIIEpPaTypaMHu Hapy>XHOTO BO37yXa, M/c; Ve — CKOPOCTh BO30yXa B IPUTOY-
HBIX OTBEPCTHAX NpPH MEXaHWYeCKoM Moy KOeHHH, M/C; Tin —  pacyeTHas
TeMIeparypa Bo31yXa B IOMEILCHHH, .

8.15. PacyeT 1o cxeMe 1Y cBoaMTCA K omnpedelieHAIO TONMIMHE! TCIIOR30-

JISIHHA, KOTOpasAs OTrpaHHUYMBACT AONYCTUMYI0O MAKCHMAIIBHYIO TEMIEpaTypy
[TOACTHIIAIOHIETO IPYHTA T'ml:

h, =(1/2)\f~./ tykf/@Ca(\/ 2 ( A )2 -1r—— 1) —-Rl) A, (28)

- k=3
Tml _TO
* % ﬂt?. (29)
T7e A= (T2~—T0 ) — —— ,
ty sin (ﬂtzfty)
TS = T. + k, (d h.) (30)
0 ~— 0 d( th,s 07

e, Cf — K02bdUIMEHT TerIonpoBOXHOCTH, BT/ (M3+-°C), ¥ o6peMHan Temwio-

eMKOCTE, JIXK/ (mM*-°20) Mep3lioro TpynTa, npuHuMaemsle no CHull 11-18-76;
t, — BpeMms, pasHoe roay, 31,56100¢; Ry, AN — T Xe, uTo B popmyne
(20) ; t2, T2 — TO Xe, ¥To B dopmynax (22) u (23); T,, kd, dth, ¢ — TO Xe,
uyro B bopmyne (24); =« = 3,14.

|
al 6) |

4, "'dtb*dth ;, | A; "-'-'ﬂ’ﬂ, *bs'dth.sf “ "‘""2
’ 1
4, aﬁ,#dtk d. 3
-*
=, TRz rrrrters
| = e 23 — '
mm‘;‘w 3:#;1..r;t:n’n‘c;i.t.ﬂr.: A < . -E? - ! —ypn J
| P g =g Y L T T e
. — h -~
. . - . ﬁ A [
- ’ &8« |
T r~- _ _ e /]
44 3
¥ +

Puc, 29. CxeMtl yKIIao Ky TEITIOU30JIALNY ¥ Kpad 31 aHus
a — CNAOWMHAA noocvinKa, 6 — nodcvinkag noo oroeavroe 30arue; 1 — nacovin-
HOU 2PYHT; 2 — Tenaousonayus; 3 — pacyerudviii BITBM

47



N pacyeTa TONILUMHLI TEIUIOH3OSLUHU BHE 3naHud Gopmyna (28) npu-
MEHHUMa, eCNH lB/hS = 3,

8.16. JIna ucroioueHi s TEITIOBOTO BIMSIHHS YYACTKOB € DAZNIWUHBIMH Y C-
NOBHSAMM HA IMOBEPXHOCTH BBUICT TEIUIOU3ONAIIMH, YKIaILBaCMOM BHE 3/1aHHUA,
32 HADYXHYIO IPaHb Kpaitiyux QYHHAMEHTOR A; M 32 Kpafi 3paHus A, (pHc.

29) onpenensiercs U3 YCNOBHIA:
IUIS CIiydas ’a” Al > dth"dth, g1’ ‘32 > 0’4dth :

~ iy th X —g 3 = + — . .
Kpome 1toT0, B mnpesenax TEIDIOU3OAIIMHY I'OIHOCTEIO HCKIIKYAITCA Me-
TAJUIMYECKUE 3NIeMeHThi B QyHOaMEHTaX, 2 pacCTOsHME OT €€ HU33 [0 IoOIUB b
(pyYHIIaMEHTOB h3 peKOMeEHyeT s 1IpuHEMATs He MeHee 0,5 M (puc. 29).,

9. OYHOZAMEHTH MAIOIO 3AJTIOXKEHU A

9.1. He3arnyGnennsiec 1 Mano3arnyOnenuble GyHIAMEHTh, ITOJOIIBEI KO-
TOPLIX PACHONIaraloTCs B IIpefieNiaX CIoA CE30HHOIO  NpoTauBaHUA-IIPOMEP3a-
HHs, ClenyeT NPpOeKTUPOBATh B CIy4yadx, YKa3zaHHbIX B I1. 1.7. IIpu npoexThpo-
BaHHK (DYHOAMEHTOB B YCNOBHAX PACHpOCTPaHEHUS IIyUYHHH CTHIX TPYHTOB Clie-
IyeT OOINONHHTENBHO YUMTEIBATE PEKOMEHIauuK pasy,. 12,

9.2. ODyHOaMeHThl MATIOTO 3J10XKECHMA NP UCIIOIIE30BAHNH BEUHOMED3TIBIX
PPYHTOB NC MPHHLOUIY I peKOMEHBYCTCS HPOCKTHPOBATEL B CledyOlUeM IIO-

pAnaKe:
pa3pabaThmBaercs NPOEKTHOE pellieHne NoOChINIKH, €CJIY OHa HeoOXonumMa,
B COOTBETCTBHH C peKOMEHIaUUAMH pa3fl. 8;
YCTaHaBJIMBAKTCA MaTepHaAl M KOHCTPY KM DYyHIAMEHTOR o peKOMEH-
OalmaM pazd. 1;
YTOUHAIOTCS pa3duBKa PYHIAMEHTOB H OeACTBYIOIIME Ha HUX HATPY3KH ;
OLIpeNIesIfIOTCA pa3Mephl nnogolius pyugamerTor (m. 9.3) ;

npd HeoOXomumoctu (1. 9.7) OCHOBaHHe PacCCUMTHIBAETCH MO HeCylleH
crrocoOHOCTH

BBIMIONTHACTCA pacueT (PyHEAMEHTOB IO MaTepHaly,

9.3. ITpm HCrIONb30BaHMK I'PYHTOB NG NpUHUMNY I, KOIZia HCKIIOYaeTCA HX
MHOTFOJIeTHES NPOTAUBAHHE, pPa3MEPBI NMOAOLIB MaJIo3arnyNNeHHbIX G yHxaMeEH-
TOB, HaXOmgilMXCA B CNO€ CE30HHOTO GPOTaMBAHMA, ONPEOCNAITCA B 3aBHCH-
MOCTH OT PACYCTHRIX CONPOTHBIICHHM T'PYHTOB B Tanom cocrosmuu (m. 9.4) c
YYeTOM ClieAyrolmX 0CoOeHHOCTeH

a) €CNY IIOJ CTIOeM TPYHTa, Ha KOTOPRI ollpaeTcsa nofolsa pyHaaMeH-
Ta, 3aneraer Oonee ¢nabuli IpyHT, TO NEpeHaBacMoe Ha HETQ HaBJICHUE HE
LOJXHO IPEeBOCXONHMTE PaCUeTHOI'O CONPOTUBIICHUS 3TOI'O I'PYHTa;

0) ocHOBaHHe, BMeEIUAWINEe MNPOCIOUKH CHIIBHOCKHMAEMEIX T'PYHTOB
(Hanpumep, Topgha) UNM TeKyWMX o[ HATpy3Koilt (HampuMmep, CHIIBHOIBHHMC-
ThIX HIIH JHI3) , JOIDKHO OBITH JIOMONMHUTENIBHO PACCYMTaHO NO AedopMauusiM.
YKa3aHHasy NPOBEpKa MOXET HE MPOU3BOOMTLCA, €CNM TaKHMe IIpPOoCNoiKH 3a-
jeraloT Ha rmyOuHe oT mogoumsl Oomee ee OB yXKpaTHOM LM pPHHB] (MEHLIIETO
pa3sMepa) , npd 3TOM PEKOMEHAYeTCA MpPEeAyCcMaTpUBaTh BO3MOXHOCTE BbIpaB-
HHBAHMA OIOPHBIX 3MIEeMEHTOB 3[IaHMS B Cly4Yae HEpaBHOMEDPHBIX medopmalrHi
OCHOBAHHA ;
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B) pacueTsl oCHOBaHMH 1o gedopMalliaM MoOTyT He IPOU3BOOMTLCH, ¢CITH
303aHHUE CICLUANRHO K HMM NpHCHocoOneHo, IPHMEHTIOTCA Ko MIICHCAMOHHbBIE
dyHmamenTel, obecneuMBaIONME BO3MOXHOCTL PETyAHPOBaHMA HONOXCHHA
ONOPHBIX IIEMEHTOB 3[aHUA IPH HepaBHOMEpPHBIX AedopManUaX OCHOBAHMA
(mn, 1.5, 1.7a), wim nox dyHmameHTamMH ycrpanBaercs OydepHBIA ot H3 He-
NYUMHHCTOTO MaTepHana (CM. pasa. 8), TONnmMHa KOTOporo YAOBJETBOpPAET
ycnosuam 1. 1.70.

9.4. PaaMmephl nopois (pyHOAMEHTOR, ONUPAIOIMXCA HA HECKANBHOE OC-
HOBaHHMEe, APH LECHTPANbHON BECPTUKAITBHON Harpy3Ke MIIH IIPH €€ IKCICHTPHCH-
Tere ¢ <1/30, Toe 1 — pasmep DomoOIUBHL B HanpaBJICHHHM 3SKCIICHTPUCHTETA,
peKOMEHIIyeTCsS Ha3HayaTh ucxond M3 ycnosus (31), a mpu e > 1/30 — ucxo-
s 13 yonoBusa (32).

p < Rfv; (31)
Pmax < kR/7,, (32)

Tfe p — cpefHee OaBlIeHWe Ha TPYHT o4 NOAOIUBONA OT HOPMATHBHOMN HArpy3-
k#; R — pacueTHoe compoTHBJieHMEe TPYHTOB OCHOBaHHA (ML 9.5); Prax —
MaKCHMalIbHOEe Kpaesoe HaBJieHWe Ha TPyHT nop nojaoumoit (m. 9.6); k —
ko3bdummenT, pasusii 1,2 OpU oNpeneneHumn Prax BEOIE OCH byspamenTa u
paBHBIi 1,5 IpY oNpefieneHMM p_ . B YITIOBO# Touke MOJOMBEE 7y, — K03}~
OHMIMEHT HAZEe)KHOCTH MO HAa3HAUCHHIO COOPYKCHMA, NPHHHMACMBIA paBHBIM
0,8 mns 3manuit co CpOKOM IKCIUTyaTallMd MeHee 5 ner u paBHbIM 0,9 npH Oo-
JIe€ IUIUTEALHOM CpOKe.

9.5. lnsa npeaBapHTeNbHOrO HA3HAYCHHUS pa3MepoB PYHIAMECHTOB pacyeT-
HO€ COIIPOTHBIICHHE IPYHTOB R onpenensercs no popmyiie

Iae Y.y — Ko3ppuuueHT yciroBui paboThl, IPHHUMACMBIH 711 KOHTCHHEPHBIX
30aHuit 1 cOopHO-pPa3bopHBIX U3 OOK-KOHTEHHEpOB B 3aBUCHMOCTH OT OTHO-
IHeHd s InHEI OnoK-KoHTeliHepa K ero BbIcore L/H mo Tabn. 3 CHull 2.02.01-
83 "OcHOBaHUA 3MAHUK W COOPYNEHWH’, I OCTANHHEIX 3MaHUll — paBHAIM
1; R0 ~— TaOnuuHOEe 3HAUEHHE PacCYEeTHOr'O CONPOTHBJICHUS, ONpEHCHAEeMOe C
yu4eTOM pa3mepoB yHgameHTa no mpus. 3 CHull 2.02.01-83.

3HaveHHamu R, paccurTaHHEIMH 1o dopmyne (33), MOXHO TakKKe MOJIE-
30BaThCA A OKOHYATENIBHOI'O Ha3HaueHUA pa3MepoB GyHIAMEHTOB, €ClHM OC-
HOBAHHME CJIIOXXCHO TOPH30HTANIBHBIMM, BBIACPXKAaHHBIMHU MO TOJIUIMHE CIIOSIMH
rpyHTa (yioioH He Gornee 100%e), CKMMaEMOCTh KOTOPHIX HE YBEIIMYHBACTCH
B MpepesiaXx IyOHHBI, papHoilt mBofino#t mmpuHe HaubGomnsiero GyHmamMenTa,
CYATast OT ero OOIIBEI.

B cnyuasix, KoTga pacueTHbIS 3HaYCHMA CienneHMs Cyq ¥ YTJI2a BHYTpeH-

HeTO TPEHUSA IPYHTA y; OMPENECTICHBI IIPH H3BICKAHUAX HITH MO TaOnuIaM, coc-

TaBJICHHBIM Ha OCHOBaHUM 0000nieHMA pervoHaNBHBIX OaHHBIX, 3HadeHus R
peKOMeHayeTcAa omnpencnaTt nmo dopmyne (7) CHuIl 2.02.01-83 ¢ yyerom
BO3MOXHOTI'0 €r0 NoBbLIleHUA Ha 20% B COOTBETCTBHM ¢ yKa3aHMAMHU 11. 2.47
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CHull. Ilpu onupauuu GyHIaMEHTOB Ha KOHCTPYKTHBHYIO HOACBHIKY (CXeMa
1, n. 8.10) yka3zaHHOe MOBHIIICHWE PEKOMEHyeTCda IPOH3IBOJNTL KaK IpH
pacuete R no ¢popmyne (7) CHull, tak u no popmysne (33) Hacromimx Pexo-
MeHpaimi Ge3 onpegencisa gedopmaimiit 0CHOBaHHA.

9.6. KpaeBoe OaBJI¢HHE HAa TPYHT [10[ MOZOLIBOK BIIONb OCH BHELICHTPCH-
HO HarpyXeHHoro PyHaaMeHTa BLIYHCIACTCH N0 PopMyTie

Pmax =N/bl + 7d £ M, /W, |, (34)
min ’ ’

rae N — HopMaTUBHas BepTHKalbHad Harpy3xa; b, 1 — mipvHa ¥ MMHA HO-
JOLIBEI;, ¥ — CpefHee 3HauCHHME YIeNbHOIo Beca dyHOaMeHTa U I'pYHTa Ha €ro
ycrynax; d — rnyOuHa 3anoxeHud QyHIaMeHTa B TPYHT, Mb { — HOpMATHUB-

HbI# M3THOAIOIIH MOMEHT Ha YPOBHE IIOJIOLIBEI B HaltpaBJiIeHHH pa3Mepa b, 1:
Wb 1 — MOMEHT CONPOTHBJICHUA NOLOILIBEI B HalpaBiIeHUH pa3mepa b, L
3
Ecny npM pacyere okKa3bIBaeTcd, 4TO P < 0, To mopouwBa hyHnamMeHTa

min
HETIOJIHOCTBIO KAacaeTCs IpyHTa M MpHHUMaercs P .. = 0,
Pmax = 2/3(N + 7dbl)f(b,:0)‘ (35)
me ¢, = /2 — M;/(N+5dbl) . (36)

3Hdech 300 ~ YCITOBHasA JJIHHA NOJOLIBEI, B NPEHCaX KOTOpoH HUMEET MeC-

TO €¢ KaCaHHe C TPYHTOM M JiaBJIeHUE H3MEHRETCA 1o NTHHEHHOMY 3aKoHy oT
Ao p.,

aKCHMaNbHOE KPpacBoe NABICHHE HA TPYHT B YIJIOBOH TOYKE NOMOIIBLI
BbhlukCIiIAeTCA Mo dopMyiie

Pray = N/bl + ~d +Mb/Wb + MI/WI. (37)
HenonHoe KacaHue MOJOLIBRI ¢ TPYHTOM, ¢M. dopmynty (35), IpH oCHOB-
HOM COYETaHHH Harpy30K HOOIIYCKAaeTcsA TOJIbKC WiA OECKpaHOBBIX 3MaHui, a
TaK)X€e 31aHuii ¢ moABeCHBIM KpaHoOBBIM obopynoBaHueM. Kpome Toro, npH
cimabeix rpyudrax, xorna R < 0,15 Mlla, penuuuHy OTHOIEHHA P rnin/ P qy TPH
OCHOBHOM COYETaHHMY Harpy30K PeKOMeHOyeTCad TPpUHNMaTh He MeHee 0,25,
9.7. PacueT oCHOBaHMii MO Hecyulell cnoCoOHOCTH NPOU3BOMMTCA B CIIyya-

AX, €CIn:

a) Ha OCHOBaHMe NepefaloTCAd 3HAYUTENIbHBIE TOPUIOHTANIBHBIC HAI'DY3KH,
B TOM UHCII¢ CCHCMUUYECKUE;

6) 3manue pacnooXKeHo Ha OTKoCe Wiy BONMHM3H OTKOCA;

B) OCHOBAHKE CIIOXEHO CKalibHhIMH I'PYHTaMH

e) HyKe nmogous ¢GbyHIaMEHTOB 3aleralT Cnadsle Mep3inble MPYHTHI, 10]I-
cTHNaiEe 6oiee MPOYHbIC TPYHTHI,
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Pacueint B cnyvasix 7a” — B npouspopsres no CHuIl 2.02.01-83 ¢
y4eTOM NOHMXEHHOM OTBEICTBEHHOCTH MOOUIIBHLIX 3TaHMii U peKOMeHpauus
n. 9.8, B cnywae 7e” — mo n. 9.9. Pacuer B ciiyuasix 7’a> u 7’0’ mollyckKaercs He
IPOU3BOIMTE, €CJIH KOHCTPYKTUBHBIMM MepolpUsiTHAMH obecrneuuBaercs He-
BO3MOXXHOCTH CMellleHUA PyHOamMeHTa B FOPU3OHTANIBHOM HAIIPaB/ICHUH.

9.8. BepTukanbHast COCTABIAAIONIAA CHIbI HNpedcHbHOI0 CONPOTHBIICHHUSA
MaTtepHana TOOCHITKY MOXeET ONpenensAThcss No ykasaHuam n. 2.62 CHull
2.02.01-83, ecnu:;

o mopouirod divHmamMeHTa B Croe ToniupHou 4b, rpue b — umMpuHa 10-
JAOUWIBLI, OTCYTCTBYET NPHPOAHLIR TI'PYHT, IPOUYHOCTH KOTOPOI'0 MCHbLIEC NMpOY-
HOCTU MaTepHasia NOACHITKHU;

pacueTHOE NMOJIOKEHHE BepXHEH T'PaHMIlbl BCUHOMEDP3NLIX PYHTOB HaXo-
ouTcsA Ha TnyOowmHe h oT modoiuBbl (pyHIaMeHTa, NPeBBILLAIOIICH 3HaYCHHUS
hmax (1aln. 12); f

iMprHa GepMbi lB He MEHEC 3HaueHMA lB , alpH hypax < h <4b Takxe

He MeHee 3HaYeHHuA IE , ompefenseMsix no ¢opmynam (38) u (39)-mis

KpaitHux pyHIaMeHTOB.

TaObnuyga 12
Yroj HaKJIOHa Har- | 3uauenma h_ . /bnpu ¢y, rpad
pPy3KHd K BEpTHKa- e -
MM, Tpan 20 30 ] 40 " 50
; 1,06 1,34 1,74 24
10 0,88 1,16 1,54 2,13
15 0,67 0,98 1,34 1,86
20 0,43 0,78 1,13 1,6
¥ 0.0 0.58 0,93 1,36
30 = 0,37 0,73 1,13
- 0,0 0,53 0,9
' = Kl -a, (38)
II; = K2|, + 3hs — a, (39)

B popmynax (38) u (39) o6o3uaveHo:

K1 . K2 — Ko duuMeHTH, onpelienseMsnle o Tabin. 13 u 14; | — pasmep no-

nowBbl PyHOAaMeHTa B HalpaBJIeHMH OTKOCA, a — paccTosgHMe oT ocH dyHIa-
MCHTA 10 BHEIIHel NOBEPXHOCTH HAapVYKHOH CTEHbI; hs — BBICOTA MOACHINKH.

Tabnunpa 13
a1 | 3HayeHHe I& [pH ¢4, FPail
20 30 l 40 ] 50
_ 1 —_ _
0 3,1 48 8.5 15,8
1 4.1 4,9 8,0 15,7
2 59 5.3 1.5 15,6
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Tabnuna 14

3Havenus K, npH ¢4, rpan

YTOo5n HAKJIOoHA Harl- |

PY3KH K BCPTHKA- —
7T, TPA, 20 T 30 T 40 50
0 1,78 2.05 2,51 3,34
5 1,74 198 2.39 3,13
10 1,68 1,90 227 293
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. I[TpoBepKa AaBNEHHA Ha KPOBNIIO ClabBIX MEP3NbIX T'PYHTOB, HOICTH-
nalonmXx Goriee MpouHbI€ FPYHTHI, HA KOTOPLIE Ol pacTcd nononmBa GpyHIaMeH-
Ta (HampHMep, IMAHHCTHIX H 3aTop¢doBaHHLIX FPYHTOB, NOACTHIIAIOIIMX [IECYa-
HbIE), MPOU3BOIOUTCA U3 YyCIOBUA

< ~ A 4
Ime o — OONOJIHUTECIIBHOC BECPTHKANTBHOC HOPMAJIBHOC HAIIPpAXKCHHC HAa KpPOB-

Z
e cna%oro rpyHTa, MIla, onpenmensaemoe no CHull 2.02.01-83 (npun. 2) or
pacueTHoOll Harpy3ku N,MH; « c Ko3dOUIMEHT yCiioBull paboThi, NpHHUMac-

MBIif [IPU CPEmHEroIoBON TeMIICpaType FPYHT2 TO > -2°9C pasHbIM 1,1, nipu
TO < -29C paBubim 1,2; Y, — TO Xe, 4TO B dopmymnax (31) u (32); Yo —

KO3} PHULHMEHT HaOe)KHOCTH IO O CHOBAHHIO, IPpHHUMacMbIH Hpu cpemiemnOBgﬁ
TeMIIEpaType rPpyHTOB TO > —57C paBabIM 1,2, ipn -5 C = T0 > —107C

pasHBIM 1,1 ¥ rpu TO < —109C paBubiM 1,05; R — pacyeTHOe CONPOTHBIICHHE

cnaboro rpysara, Mlla, onpegenaemoe no CHulIl 11-18-76 nipun MaxcHMaribHOMH
TeMIeparype Ha iy ouHe z, M, oT B'BM :

N L—b \2 1—-D
Z= 27 + 0,5( — + ( *) - ); 41)
K o

e z  — PacCTOsHUE OT BI'BM po kpoBnm cnaboro cnod, Mm; 1,b — pasmepsl

nogoumBkl pyHramenTa, m (L > b ).
Iipu Tomupine cnaboro cnoxh 4 S 7 — Z_OJHaucHMe R onpenenseTcs Ha
ryOune z, + h4 oT BI'BM.

[IpuBegeHHbIE 3HAYEHUS Y . MOXHO YBENHUMBATH IIPOMNOPHUOHANBHO OT-

HOLUIEHHKIO (Uzp + fth )/(gzpl + 'th )}, rue GZpl — TOQ X€,4YTO ¢ p’ HO OT

HATPY3KH Nl’ PaBHOH CyMMe€ pacueTHbLIX IMOCTOSHHOH H OAWTENBHBLIX HONEH

BPCMCHHBIX HarPy30K; 7{ — OCPEHECHHOE 3HAUCHHE YLENIBHOTO BE€Ca rPYHTOB
r

B npepienax rmyOHHBI h , OTCYMTBIBaeMOl OT MOAOIUBEI DYHIAMEHTA TI0 Y POB-
HiA, rae onpenesnsaerca R. YkazaHHoe yBelMuYeHHe HE OOJIKHO IpeBbIIaTh 20%.
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9.10. OyHoamMeHTsI MAIOro 3alI0KEeHHS IPH KMCIIONIb30BaHWM BEYHOMEp3-
JIBIX TPYHTOB 110 NpHHIMIY 1l pexomeHnmyercs NpoeKTHPOBATE B CICAYIOIICM
nmopsAnkKe:

HAMEYaeTCH KOHCTPYKTHBHOE pelienne pyHmameHToB (. 9.11);

PACCUMTHIBAIOTCA TNyOHHBI IpOTAaMBAaHHA FPYHTOB HOJ 3JaHMEM J1g Clie-
AYIOHIMX MOMEHTOB BpeMeHH (B ropax), CUMTas OT Ha4YaJia ero IKCIU1yaTailiu;
1; 5; 10; ... #u tu, re t, — PacuCTHBIl CPOK JPKCIUTyaTalWW 3/1aHHA (mn.
71.1);

olpeensercsa pacueTHas ITIyOMHA CE30HHOTO HPOMEP3aHHMA TPYHTOB
(CHHII 11-18-76), c yuyeTomM KoTopoit BeIOUpaeTcsa 11y OHHa 3amoKeRust QyHaa-
MEHTOB ;

pacCUMTEIBAEeTCHA ocHOBaHue mo Aedopmamusam 03 yyeTa )KeCTKOCTH KOH-
crpykimit (nm. 9.4; 9.12) u KoppeKTMPYIOTCA pa3Mepsl QyHIaMEHTOB ;

mpyu HEoOXOTHMOCTH pa3pabaTeIBAIOTCA MEPONPHATHA HO YMEHBIICHHIO
CpEOHMX S ¥ MaKCHMATbHBIX S o OCATIOK OCHOBAHMS H (HJM) YBEJMUEHHIO

(nn. 3.1, 4.6) s Toro 4ToOLI MpUBEC-

ax

X MpeZeNbHbIX 3HaYeHuH Su H S

TH HX B COOTBETCTBHUE;

npa HeoOxomumoctTH (. 9.7) oCHOBaHuE pPacCUMTHIBACTCH IO HECylHeH
cnocobHOCTH ;

BBOIQIITHAETCH pacdeT PyHOAAMEHTOB [0 MaTepHany.

9.11, Ilpu BEIGOpEe KOHCTPYKTHBHEIX pelucHE!t PyHODAMEHTOB HA OCHOBA-
HUSX, HCIIOJIB3YEMEBIX 110 NpHHUMNY 11, cnepyeT nocegoBaTenbHO paCCMOTPETh
BO3MOXHOCTE IPHMEHEHHUA CACAYIOINX PELICHHHA

6e3 CHEIMANBHOTO YCHIeHH HOKoNbHO-pyHNaMEeHTHOH 4YacTH (B Omnaro-
IPUATHLIX HHXEHEPHO-TCONIOrHYEeCKHX YCIOBHSX, KOITIa OTHOCHTENEHOE CXKa-
THE TPYHTOB IIPY HX OTTaMBAHUH €y, S 0,01);

C YCTPOUCTBOM IMOAGOB B IOKONBHO-QYHIAMEHTHOR YacTH WIIH KOMIICH-
CAIMOHHEIX PYHIIAMEHTOB (€4, < 0,02);

CO 3HAUUTCNBHBIM yCHJIEHHEM LOKONBHO-QYHIAMEHTHON 4aCTH MIH yCT-
pofiCTBOM KOMINEHCAHOHHBIX PyHNaMeHTOB ( €4,20,02).

Ha oTrauBalolMX IPyHTaX UCHONB3YIOTCA KaK JICHTOUHbIC, Tak U CTONG-

yaThle PyHnameHTsl. CTonbuathle QyHOaMEHTHI IPUMEHAIOTCS I KapKaCHBIX
3JaHHNi; B OECKapKacCHBIX 3MaHNAX OHH NMPOEeKTUPYIOTCH, KOTla AedopMalyH

OCHOBaHHs 3HaUMTENbHO MEHBIle NpEOCNbHbLIX, a TAKXKE Kak (PyHIaAMEHTHI
KoMIIeHCauoHHoro tuna. llpu BrIGope peuteHus GyHIAMEHTOB HeoOX0auMO
IPHHAMATE BO BHHUMaHHeE, YTO C YBEIIMYCHHEM IIpeJeNIbHOI'0 JaBlIeHHA Ha OCHO-
BaHME YBEJNIHUMBACTCH KOHIEHTPAUMs [aBJICHHA Ha €0 OTHENBHBIX YYacTKaX,
BbI3BIBACMAasi HEPABHOMEPHBIMHU 0CaZiKaMH, B CBS3H ¢ YEM BO3pACTAIOT Y CHITHA
B (pyHOaMEHTHBIX H HaJ3eMHbIX KOHCTpYKIHAX. K MeponpasTHAM, IIPHUBOOA-
IUHM K YMESHBINCHHIO 3TOT'0 A3aBJIIEHU ST, OTHOCATCA:

yKiaaKa (pyHIaMEHTOB Ha CNoi TaIoro WIH HCKYCCTBEHHO-OTTasIHHOTO
rpyHTa (MPUPOAHOTO HIIM NOJACHINKH) TONUIMHOM HE MEHee IWMPHHLI HX IIO-
OOLIBBI, 3AMIHIICHHOTO OT MPOMEP3aHNA IIPH CTPOHTENLCTBE H SKCIUTYaTaUuUH
3HAHWAA ;

YCTPOHCTBO IeCYaHOH MOAYUIKH M3 TalbIiX T'PYHTOB, 3aMEHsIOLICH Goree
MPOYHBIe KPYNHOOONIOMOYHEIE MITH pa3pyIUeHHBIE CKaJIbHble T'PYHTHI IIOM MO-
noumo¥ GyHAAMEHTOB

max, u
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Yy MEHBIICHUE LIIHPHHBI TIOJIOIBEL] M IT1yOMibI €€ 3aJ10XKeHMA.

9.12. PacueT ocHOBaHHil no OdedopManuaM I1pu npuHiUne 11 npoussommT-
ca no yxazatusm CHHuII I1-18-76. Ilpu oTcyTcTBHM B MaTepHasiaX M3LICKaHHH
cBegeHMi 0 Ko PHUIHSHTaX OTTANBAHHA H COKHMaeMOCTH pacyeT MOXET Hpo-
H3BOOHUTHCH, KAK U IPH BAEIOOpE NpUHIMIOA HCHONB30BaHHUA I'PYHTOB, IO PEKO-
MedHaluam 1. 3.8. Ilpu 3tom, Korma gedpopmanyy oCHOBaHHA S ONMU3KH K nipe-
OeNbHBIM Su (1. 4.6), pexomeHnyeTca obecneunBaTh BO3MOXHOCTE PETrYIUpo-

BAaHMsA IOJIOXCHHSA OMOPHBIX KOHCTPYKUNH 3JaHHA IPH HEePpaBHOMEPHLIX [IC-
dbopmauuax,

10. CBAHUHBIE ®YHIAMEHTDI, 3ATJIYBJIEHHBIE B BEYHOMEP3JIBIE
I'PYHTDI

10.1. Cpaiinbie PyHaoamMeHTbl PeKOMEHAYETCA IPOCKTHPOBATh B ClIEHYIO-
IEeM ITOPAIKE:

MPOU3BOMMUTCA BHIOOP MX KOHCTPYKTUBHOIO pelieHus H crnocoba morpy-
XKEHHASL C YUYSTOM KOHCTPYKIMM 3[OaHHMA, MEP3NOTHO-TCOJIOTUYSCKHX YCIOBMH
ITIOINAAKHY ¥ TCXHMYCCKON OCHALICHHOCTY CTPOMTEHBHBIX opraHuzanmit (mi.
10.2-104);

BBIYMCITACTCA pacucTHas IMyOHHa CE30HHOIO INPOTAMBAHHUS IPYHTOB
(1. 5.6) ;

yTOUHACTCA pa3OHBKa CBall M NP CTBYIOIIHE HA HHX HArpy3KH;

[IPOM3BOOUTCA pacueT C¢Baii Ha IOPU3IOHTAJIBHBIE H MOMCHTHBIE Harpy3-
ki (n.10.5);

HPOBEPACTCA TPEUMHOCTORKOCTD, Xene300eTOHHBLIX CBall IpH MOPO3HOM
HyYeHUM rpyHroB (m. 12.15);

APOU3BOLMUTCS pacuer HecyileH CrioCcoOHOCTH oCHOBaHHMHA CBal BLIOpaH-
HEIX CEUCHMH IPH HeKOTOpo#l HNpOoM3BOJIBHO BhIOpaHHOH HX [UIHHE, yKa3aHHBIHA
pacyeT NOBTOPHAECTCH NPH M3MEHCHHON (yBeMuYeHHOU MITH Yy MEHBIICHHOM ) IIIH-
He cBalt TakuM o6pa3om, yTo6bI GBLT NEPEKPHIT BECH HHTEPBAT TpebGyeMoit He-
cyielt cnocoBHOCTH cBaif 110 IPYHTY;

[IPOBEPSACTCA VCTOMYMBOCTE CBalt MPH ACHCTBHHA CUIl MOPO3HOIQ Iy4YeHHA
o pekoMeHpaimusim 1. 12.10 ¥ npr HeoO6XOAUMMOCTH TPOU3BOANTCA KOPPEKTH-
POBKa MX JUTHH

NpH CHNBHONLAMCTLIX H  MIACTHUYHOMEPINbIX TPYHTAX AOHNONHUTEib-
HO N0 yKa3aHHAM CHull 11-18-76 npou3BOOMTICS pacyeT oCHOBaHHi no gedop-
MalHsIM *, 2 €CIIM OH HEBO3MOXKEH M3-32 OTCYTCTBUSA NAHHbIX O AedOpMAIHOH-

HbIX XAPaKTEPHCTHKaAX TPYHTOB, B NPOCKTE NPEILyCMATPHUBAIOTCA YCTPOHCTBA,
TO3BONAIIME PEryIIMPOBaTh OTMETKH OHOPHBIX KOHCTPYKUHH IIpH IKCIUTY-
aTaluy 3HaHHA ;

BLIMOIHACTCA PacueT CRaM Ha yCHIHUA, BO3HMKAOUME HPH TpPaHCIOpTU-
POBKE H MOHTAXe, €CIIH NPUMEHSIOTCH HETHIIOBLIC CBaH;

OKOHYATeNbHO YHHPHIHMPYIOTCH THIIOPAa3MEPhHI CBAH.

10.2. KoHcrpykmBHOE peillieHHe Hafi3eMHON 4acTh CBaiiHbIX (PyHIaMEH-

*
CM. TakXe “PekoMeHOamyu Mo pacyeTy oCaloK CBAK B IIACTHYHOMED3IIbIX

rpydrax’. — M.: u3n. HUHMOCIT, 1983, -~ 13 c.
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TOB BbIOHpaeTcsi ¢ yueToM pekoMenpammit . 1.5 — 1.6; 1.8 — 1.11; 3.1. B
303HUSX ¢ BBiCOKHMH NOANONBAMH NI YMEHBIICHUSA YCUITHI OT I'OPpU3OHTANDL-
HbIX Harpy30K MeX)ly CBasAMH peKOMEHIyeTCa ycrpanBarh csa3u (puc. 30).

10.3. Bo3moxHbIe crtoco0nI NMOTPYXEHMA CBalt MOKa3aHEI Ha puc. 31.

10.4. B CHIIBHONBOMCTHIX I'PYHTAX HPHMEHHETCA TONbKO Oypoorry CKHON
cocob nmorpyxesus cail. [Ipy He3sHawTeNisHOR TONUIE CHWIBHONBIHMCTHIX IPYH-
TOB PEKOMEHIYCICA MX IIpope3arb H ONHPATh KOHI(LI CBaif Ha MEp3JIbii HCCHITb-
HONBAMCTRIM I'PYHT. ECIM CHABHONBOUCTHIE T'PYHTHI 3aJICTaioT ClIo€eM 3Hauu-
TeJILHOW MOILIHOCTH, MOoO TOpPIIOM CBaH HeoOxomymo HpenyCcMarpHBaTh YIDIOT-
HEHHYIO NOAYLIKY H3 MeCYaHOTo MU KpyrnHooOlIoMOUYHOIO I'pyHTa TOJINHMHON
HE MCHEe HaMeTpPa CKBaXKUHBL.

Cinenyer HMeTH B BUY, YTo OypoollyckHoit ¢crioco® 1o cpaBHEeHUIO C Apy-
FHMH METOIAMH NOTPYXeHUs HPHBOOHUT K CHIKEHHIO H3TH0anIMX MOMEHTOB
OT BEPTHKAJILHON HArPpy3KH, BO3HHKAIOHIMX B CBasX OPH HX IKCUCHTPHUYHOH
YCTAHOBKE, O/IHAKO M0 CpaBHeHHIO ¢ Oypo3aOUBHBIM cloCoG0M yBENTHYHAB AL TCA
00LeM OypeHUA M YIUIMHACTCA BPEMA HX BMEp3aHUA.

MaxcuManbHo BO3MOXHBIE pa3Mephl cedeHMH y OypoonycKHBIX M Oypo-
3a0MBHEIX cBafl onpenensioTcs B 3aBHCUMOCTH OT AMaAMeETpa CKBaXHMH, YCTa-
HaBAMBaeMoro Wid OaHHoro Oyposoro obopymoBanus. JUnst MoOHIIBHBIX 371a-
HUII peKOMEH/IyeTCs NPOM3BOIMTEL OypeHHe CKBaXHMH Manor'o auamerpa (He
Ooniee 23 cM) NpH TIOMOIUM BBICOKONPOH3BOIMTECNBHBIX JIEFK¥X OYypOBBIX
CTAHKOB, HCTIONB3yeMBIX [IPH H3bICKAHUAX.

[IpoeKTHBI 3230p MEXAY CTCHKaMU CKBAXXHH H OypoonyCxkHbIMH CBasIMH
YCTaHaBIIHBaeTCA, KaK OpasHno, He MeHee 25 mm (cMm. puc. 31). llpu mMamer-
pe ckBaxuH 510 23 cM M IybuHe no 6 M yKasaHHBH 3a30p MoXeT ObITD
YMEHBIIEH 00 15 MM,

IIpoYHOCTh PACTBOPOB, IPHMEHAESMEBIX NTpH OypoOOIlyCKHbBIX CBasX, JOJIK-
Ha OBITh He MEHBUIC NPOYHOCTH MPUPOIHLIX I'PYHTOB. JajlenKka CBall B CKaIb-
HbIlf TPYHT IPOU3BOAUTICI LEMEHTHO-TIECYaHBIM pacTBopoM Mapku B10. Jnsa
obecneueHrs TBEPACHUA [IOCIIEAHEr'0 NPHMEHAIOTCS XUMHKYeCKHUe J00aBKH.

10.5. PacueTHblc yCUNIHUA B CBae MpH COBMECTHOM [ACHCTBUU I'OPU3OHTAIIB-
HBIX ¥ BEPTHKANRHBIX HalPY30K onpemensorca no ykasagusam CHull 11-18-76.
Insg MOOMIIBHBIX 30aHMH OOBIMHO MPHMEHSIETCS pacueTHad Cxema, IIpH KOTo-
poii cBasfg pacCMaTpPHBACTCA KaK CToHKa co cBOOOOHBIM BEPXHHM KOHIIOM, 32-
ACII2HHAA HA TTYOUHE OT HOBEPXHOCTH.

! = d

1 + 1,50, {(42)

th

rie dth — pacueTHasd rnyOHHA CE30HHOTO NMPOTanuBaHUA, M, ONpeHenAeMast Ho

pPeKOMEHHauMsaM 1. 5.6; b — pa3mep ceueHHUs CBaH B HanpaBJICHHH HeHCTBHSA
TOPHU3OHTANTBHOA CHIIBL.

CoupoTUBIIEHHE TPYHTOB CNOS CE30HHOTO NPOTAMBAHHUA 10 3TOH CXEME He
YHHTHIBaeTcA. CXeMa NpHMEHIeTCd B Cly4asiX, KolI'Jla HHKHSS 9aCcTh CBaH HaXo-
JATCA B TBEPHOMEPIIOM I'PYHTE U BBIMONHACTICA OJJHO U3 CIAEAYIOLIUX YCIiO-
BHIA :

d,, < 5b;

th
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G b S
VAVAVA gl 5 =2

Puc, 30, Cxembsl cBA3elt Mexay pyHIaMeHTaMM IpH npuHImne 1

1 — wecTkue ceasu; 2 —~ 2ubxue ceazu, noodsepeHyTbIE NPEOBAPUTENLHOMY
HATANCERUIO

Lad

t——F

dzz d: +{5~10 cMm)

Puc, 31. Tunsl cBal 110 cnocoOy UX ycTaHoBKH
a — fypoonycxnuvie (1, < ~0,5°C); 6 - 6yposabuenvie na nagcTuuHOMED3-

AbIX 2pyHTAX Ge3 KpYynHOODAOMOUKRBIX 8KCAIONEHUL, 8 — ONYCKHble HA TEEPOO-
MEPIIBIX 2PYHTAX C COOEPHCAHUEM KPYNHOOOAOMOURBIX @KAIOYEHUllL He Boaee
15% npu T RS ~1 ,506:; 1 -~ pacreop; 2 — CTeHKa CKEAXUHbl, 3 — 2DAnRuua

OTTQUBAH U, d1 ~ OUAMETP OKPYICHOCTU, ONUCAHHOU BOKPY2 NONeEpeno20 ce-

YeHuUA Ceau; d3 — TO Xe, NUCAHKOIL @ 3TO Ceuenue; dz — JuameTp CxKeaxu-
Hbl; d4 — ouamerp 30Hbl OTTAUGAHUA
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CIION CE30HHOIO NPOTAMBAHHUA CIIOXEH TCKYUYMMH I'NTMHMCTBIMHM I'PYHTaMH
HITH IPYHTAMHU, COACPXAUMMR paCTHTENbHbIC OCTATKH, bonee 5%

IPUMEHAIOTCH OypoonycCkHBIE CBay C 3allOJTHCHHEM CKBaKMH TJIMHHCTO-
[IECYaHBIM PaCTBOPOM.

PacueTHasA MIHHA CBa¥ NpH NMPOJOJILHOM H3rutGe 1 of 10 3TOH CXeMe mpH-
HHMACTCA PaBHOMH :

lef = “(10 + 11 ) 43)

rre p— Ko3QQHUHEHT NPUBCHCHHA UTHHBI, IPHHHMAaeMblii paBHBIM 2 IIpH OT-
CYTCTBHH CBsI3elf MeXy CBasiMH M PABHBIM 1 IIpH HX HATUYMH B TUTOCKOCTH H3-
ruba ¥ OeCKOHEeUHO JXKECTKOM pHUIeNie, eCIH PHI'enh HMEET KOHEYHYIO XKecT-
KOCTBb, TO 3HAYCHUsI y [INd CBA3€BON CHCTEMBI YCTaHABNUBAIOTCA NO JAHHBIM
PACUETOB paM HA yCTOMYMBOCTD; 10 — JUIHHA HaH3eMHOM 4aCTH CBaH, H3IMEpsAe-

Mast OT MOBEPXHOCTH TPYHTA 40 YPOBHS NMPHIIOXKECHHSA TOPH3OHTANIBHBIX H MO-
MEHTHBIX Harpy30K, NEpelaBacMBIX CBa¢ HAJ3eMHBIMH KOHCTPYKIHAMH ; 11 —
IJINHA ITO3eMHOH YacTH cBau, onpenensaemas no popmyne (42).

10.6. Ilpu onpenenenyrn yCWIHK 0T I'OPH30HTAIBHBLIX HArpy30K OLHOB pE-
MEHHO B CiIy4dae HeoOXoIMMOCTH YUHTLIBAIOTCA KOHCTPYKTHBHBIM U CTYUaliHbIN
IKCIHCHTPHCHTETHI, a TaKXe BO3MOXHOE CMEIIEHHE OCH CBaH Ha BEIMUYMHY HO-
nycxa, IpHHIMaeMy1Oo paBHol g OypoonyCKHBIX cBalt — 3 oM, mwis 3abus-
HeIX — § cMm; Bausaxue gedopmManmit paHgbanok (pocTBEpPKOB) OT TeMIEpa-
TYPHO-BNAXKHOCTHBIX BO3IeHCTBMM, KakK MpaBHIO, HE YUMTBIBAETCH, TaK Kak
y3lel ONUPAHUA HAN3eMHLIX KOHCTPpYKOMH Ha yHOAMEHTHI HPOCKTHPYIOTCA
TaK, YTOOhI OHM JONYCKAJIH BO3MOXHOCTh HE3aBHCHMOIO cBoOOIHOTIO mepe-
MEHICHHA CONpPATraeMbIX 3JIEMEHTOB B TIOPH3OHTAJIBHOM HampaBicHuH (II
1.11).

Honyckaemseie u3rubaionme MoMeHTH NPH pacyere Ha TOpU3OHTaNBHBIE
M MOMEHTHBIE HATPY3KH¥ HANS CTAILHEIX TpyOUarkIx cealf MOTYT NPHHHUMATHCA
no tabn. 15 (npu cocrasnenun Tabnumpl pacieTHOe CONPOTHBICHHE CTaIK IIPH-
mManochk paBHeIM 320 ¥ 310 MIla coorBercreenno mng Tpy0d ¢ TomuMHON
CTeHOK A = 6 — 9 u 10 mMm); nng xene3o0eTOHHBIX CBall pacueToM MO
CHuIl 2.03.01-84 “BeroHHbie ¥ Xene300eTOHHbIC KOHCTPYKIMH’; [MIA [e-
PDEBSAHHRIX CBalt X CleAyer oHpenensaTsh ¥cxods w3 ykaszaumii CHull 11-25-80

” lepeBAHHBIC KOHCTPYKIHN .
Tabnunpa 15

Pa3Mmepkrl cBaii [IpepensHBI Harubaonmit MOMEHT Mu, KHmM
[IPp¥ Harpyike N, kH

-mm

+ 4 13,8 5,1
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ITpoooaxcenue 1aba. 15

.

3 355 | 336 2| 362
6 4 355 | 33,6 32 362
5o s 355 | 321 32 : | 197
3 462 | 44,3 42,5 408
g 4 462 | 443 42,5 408
6 462 | 44,3 384 | 32
3 704 | 618 65,3 62.6
- 6 4 704 ;67,8 65,3 626
6 104 | 678 653 | 626
8 704 | 678 65,3 62,6
3 92 87 | 844
4 92 87 | 844
8 6 | 92 89 5 87 | 844
3 92 | 89,5 | 87 844
- 3 1033 | 1004 | 975 94,7
7 4 1033 | 1004 | 975 947
6 1033 | 1004 | 975 94,7
245 g 1033 | 1004 | 975 94,7
3 131,6
10 4 131,6
6 131,6
g 1316

10.7. Ipu BriGpaHHOM CeYeHHM CBaM HeoOXomumast ee IfIMHA ONpeesiies-
Cs KXo U3 odecniedeHUA Hecylled CliocoOHOCTH CBau Mo TPYHTY

rne N — pacueTHas BepTHKANbLHAA Harpy3Ka Ha OCHOBaHHeE, onpenenseMas Io
yKalauuam n. 4.2; 4.3, MH; N — pacyeTHas CHNa NPEIENLHOTO CONPOTHBIIC-

HUA OCHOBaHWsa, MH, mmeHyemas B panpHeHiieM HecyuieH cnoCoOHOCTBIO
OCHOBAHMA H olnpenenseman no ykasauusam . 108 — 10.12; Y, — TO Xe, YTo

B II. 94; Yy — K03®PHIMEHT HAIECKHOCTH 10 OCHOBAHKIO, NPHHEMACMBIA I1PH
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cpeqHeronoBo#t Temmeparype rpyHroB T, > —5°C  papupim 1,2, npH

~-5°C > TO > -10°C pasHbIM 1,1 ¥ npu T0 < —10°C paBHBIM 1,05. Yka-

3aHHBIC 3HAYCHUS Y, [IONYCKaeTCs yMeEHBIUATE Ha 10%, ecnu 3HaveHust N y Ofpe-

DeneHbl MO OJAHHBIM IMOJICBBIX HCHBITAHMHA CBall ¥nHM KWCHBITaHRH I'PYHTOB 3ac-
TpaHBaeMOll IUTOLIAMIKH, NPH 3TOM OTKOPPEKTHPOBAHHBIC 3HAUCHUA 7y  AOTIK-
HbI OBITL He MeHee efIHHHLILL.

10.8. Hecymas cnocobHOCTE OCHOBAHHMA CBail, NOrpy»aeMbIX B OHOPOI-
HBIC ITO COCTAaBY PPYHTHI, oOpeaensercs mo Gopmyne

N, = 7,(RA + R,

rae v, — ko3ddunuenT ycinosuit paborel; R, Raf — pacyeTHoe COIPOTHBIIE-

HUE MEP3NIOro I'PYHTA MO HHXKHHM KOHIIOM CBAaH H PaCUCTHOE CONIPOTHUBIICHUE
TPYHTa HJIH TPYHTOBOTO pacTBOpa CABUTY IO IMOBEPXHOCTH cMmep3aHusi, Mlla,
onpepensieMmbie 1o CHull 11-18-76 COOTBETCTBEHHO MpH TeMIIEpaTy pax Tz " Te

(m. 6.1); A — nfoltagh CEUEHUA CBail y ee HMIXKHEro KoHIa, M* Aaf — IDIO-

HIaOb JIOBEPXHOCTH CMEpP3aHHUSA BCYHOMEP3NOIo IpyHTa ¢ OOKOBOM moBeEpX-
HOCTBIO CBaH, M~ .

3HaueHre xod3PduIMeHTa ycCnoBuii paboThl Y, NPUHUMAETCA IJis 6y po-
ONMYCKHBIX CBait pasHbiM 1,1; mwid GyposzabuBubix, 3abuBHBIX H Oypoobcan-
HeIX — 1,2. YKa3zauHbie 3HAYCHHA Y, CeAyeT YBENHUMBATEL MPONOPLUHAOHATEHO
OTHOUICHHIO HOJHOMH pacuCTHON BepTHKaNbHON HArpysku Ha QyHaameHt N
K CYMMe€ PacCueTHbIX BEPTHKAJIIBLHBIX NOCTOAHHOM H JUIMTEIIBHBIX HOJICH Bpe-
MEHHBIX HATPy30K Nl’ HO He Gomnee yeM B 1,2 pa3a. [Ina »xunbix U 00ILeCTBCH-

HBIX 30aHU¥ 3HAYCHUSA Y, MOI'YT HNPHHUMATLECH COOTBCTCTBEHHO paBHBIMH

1,32u 144,
10.9. Hecymast cnoco6HOCT: OCHOBAHUA CBal, morpyxaémeix B pa3Ho-
pPOLHEIC IPYHTHI, onpenenﬂe'irlm o GopMmyire

Nu:'yc[RAd-Ui;_F_J](R (46)

af,i+1%i+1- Ry 2,)],
rme v, R, A — 1o xe, uro B opmyne (45); U — nepumerp ceueHHs CBaH, M;

Il — YHCIO PasHOPOJHBIX CIIOCB I'PYHTa, HA KOTOpo€ pa3bHBaeTcss oCHOBaHHE
ke BI'BM B rmpegenax pOnuHBEI CBaM B BEYHOMEP3NBIX T'PYHTaX hf;
Raf, i+ 1 Raf, . — TO e, YTo B dopmynie (45), HO HOpH 3HAYCHHUSIX TEMIle-
paTyphi Te ans rmyOUuH z = Z., 1 BZ=Z, MIla, onpegensembie I TOH
Pa3HOBHAHOCTH I'PYHTa, KoTOpas 3ajieraer B i-M clioe; Z; . 1» z, —  Paccro-

SHUS OT BEPXHEH IpaHUlbi BEYHOMEP3NOro FPYHTA 10 NOQOUIBBI K KPOBJIM
1-TO CNOA, IIPU KOTOPHIX ONPEHETAIOTCH COIPOTHBIICHHS Raf i+1H R of 5.
10.10. Hecymias cnoco®HOCTE oCHOBAHU Oy poOoIlly CKHBIX CBaH Nu Iorpy-

KEHHBIX C 3alIOJTHEHHEM CKBaXKMH IIECUAHRIM UNMH H3BECTKOBO-NECYAHBIM pacT-
BOPOM, ONpENENAcTCs KakK HavuMeEHblIee M3 OBYX 3HauYeHHid Nul 7| Nu2’ rae

Nul — Hecyllas CnocoOHOCTh OCHOBAHHUS 10 KOHTAKTY CBaH ¢ paCTBOPOM, OIl-
pegenseMasd no popmyne (45), N 4y — Hecymas CrrocOoOHOCTE OCHOBAHHA II0
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KOHTYPY CKBaXXHMHBI, olipenelisemasi no popmynam (45) n (46) xak gya cBau
JHaMeTpOM, PaBHBIM [OHAMETPY CKBAXHHEBI, ¢ ITOJICTAHOBKOA B HUX BMECTO
Raf 3JHaYeHUA CONPOTHUBIIEHHS CHBMIY HNpHpoOHoro rpyHra R gy & TPH [Ha-

METPE CKBaXKHHbI, NPEBBHILIAIOIIEM pa3Mep IIONEpPEeYHOro CEYeHHsA CBau Oolee
4eM Ha 5 CM, BMECTO A — IIPUBeOeHHON rolagd A 17 onpenenseMoii no dop-

myne (47), Ho He Doltee IMOMIAON NONEPECYHOT'O CeUeHUA CKBaXKUHBI

A, = A + [35R caa (UR

17 ~1,35U,R - ) 1/ [R(R ¢~ 1,35R ) 1(47)

af
rae A, R, U — 1o Xe, uro B popmynax (45) u (46) ; R Af ¥ R’ ,f — CONPOTHB-

'IEHUA CABUTY COOTBETCTBEHHO PACTBOPa M IIPHPOJHOTO FPyHTa IO NOBEPXHOC-
™ pynpamenra, Mlla, onpenensiemsle o CHull 11-18-76 npu tremmneparype T,

BBIYMCIIAEMON MO peKoOMeHauuAM I, 6.2 Ha InyOuHe NOTPYKCHHSA CBaH B Bey-
HOMEPS3NLIA I'PYHT Z = hf; Aa - CpedHASA TONHLIMHA 3a30pa MEXAy cBaeil u

CTCHKONH CKBaXXHHBI, M; U2 — [IEPHUMETP CEYCHUA CKBAXXHHbLI, M.

10.11, Hecymas cnocoOHOCTE OCHOBaHMA OypooONyCKHBIX CBaif, morpy-
XEHHBIX B CHJIBHOJILOMCTEIC I'PYHTH, ONpeHeNIAeTCca KaK HaiMEHbIlee U3 ABYX
3HAYCHUH Nul U Nu2’ rIae Nul onpepenserca no dopmyne (45), a Nu2 — IO

dbopmyne

n
Nu2:7c {RA1+1€}G“1, )(Rsh i+1 1+1—Rsh 1Z1)+
iRy i ie1%5+1 R ii50] (48)

rae v, R, n, z, z, — TO Xe, YT0 B dopmyiie (46); 1 — TO X€, YTO B

i+ 1’
dopmyne(47) ; ; l- . — JIBAMCTOCTHE IpyHTZ2 3a CYeT JICAAHBIX BKITIOYCHHI

121
i-ro cnos; R R . . — pacuerHbie COHPOTUBJICHMS CIBATY I'PYHTO-
sh,1+ 1 “sh, 1

BOT'0 PACTBOPA MO NPHPOAHOMY T'PYHTY COOTBETCTBEHHO IyIsf TMyOMH  Zj. 4 ,
z., MIIa, onpenensiemple no CHull 11-18-76 npu pacTtBope 6ollee NMpovYHOM,

MeM OKPY>KaloMit TpyHT, 1A ToH PasHOBHAHOCTH IpHMPOOHOT'O T'PYyHTa, KOTO-
past 3aJieTaeT B i-M Cloe, a [ipU MEHee NPOYHOM — I FPYHTOBOTO PacTBOPA;
RSh i+ R i i pacyeTHble CONpPOTUBJICHHUA Jipla CABHIY Mo HO-

BerHOCTH cmepsarma C TPYHTOBBIM PacTBOPOM COOTBETCTBEHHO s ITyOHH
Z: , 1 4%, MIla, onpenesnsieMeie 1o CHulII 1i-18-76.

Cnaraemste B dopmynte (48), obycrnoBlieHHEIE CONIPOTHBIICHHEM CHBHIY
Nba, a TAKXE CONPOTHBIIEHHEM IPYHTa mol TOPLHOM CBau (€CJM OHAa OIMpaeT-
CA HA Jied), MOI'YT He YUMTBIBAThCA; B 3TOM ClydYae pacyeT OCHOBAHHA 110 Le-
dopMauaM HE DPOU3BOJUTCH M JIONyCKaeMas HArpys3Ka HAa CBaM onpenens-
eTCA TONLKO U3 yCNOBHA ofecneueHu Hecyillell cnocoOHOCTH OCHOBAHMA,
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10.12. Hecymasa cnocoOHOCTh OCHOBAHHMA CBai, CEYCHHS KOTOPBIX HMEIOT
BXOMAIIHE YIIBI (KpecTooOpa3HbIX, NBYTABPOBEIX M T.II.) , NPUHHEMACTCA KaK
HAMMEHBIIAs IPH CABHRTE MO CNERYIOLMM BO3MOXHBIM [IOBEPXHOCTAM:

10 KOHTAKTY I'PYHTa CO CBach — Nul;

10 KOHTYPY CKBaXXHHbI — N112 (mna 6ypoornyCKHEBIX CBaH) ;

10 HaUMeEHBLIIeH, Cled KOTOpPOo#d Ha FOPH3OHTAJIBHON NMNOCKOCTH HE HMEET

BXOOAIKX VITIOB — Nu3'

3HaueHuA N, u Nu2 ONPEHENATCA B COOTBETCTBHH C PEKOMEHIANNAMHI
m. 10.8 — 10.10, a 3Havenue N,,3 BBIMHCIIAETCS 1O popmynam:

A OypoonyCKHBIX CBaif B OHOPOIHBIX I'PYHTAX
N3 = 7, [RA + he(R U +Ry (Uy -Up) |, (49)

IUIA ONYCKHBIX, Oypo3abUBHBIX M 3a0MBHEIX CBall, HOTPYXEHHRIX B pa3HO-
POIHBIC TPYHTHI,

n
N 3= 7 [RA+U1‘2 1(Raf,i+1zi+1 ~Ryp 7)) +
1] —
. (50)
t(Up=Up )2 (R 541%41 Ry, i%) 1
rae v, R, A, Raf,i+l’ Raf,i’ Z.,1> Z; — TO Xe, YTO B dopmynax (45)

H (46); Uy — MepHMETp TOPU3OHTANBHOTO Cleid HAHMEHBIIEH BO3MOXHOM
[IOBEPXHOCTH CHOBHTa, M U1 — Y3acTh IICpUMETpA CeYcHUSA CBaH, B fpenenax
KOTOPOI'0 YUMTEHIBACTCHA CMEpP3aHHMe PPyHTa C €€ MOBEPXHOCTHIO, M; R sh, i+1’
Rsh, i — PACYCTHBIC CONPOTHBNICHUA COBHLY TPyHTa IO TPYHTY, MIla, onpene-
naemseie no CHull 11-18-76 npu temmeparype Te COOTBETCTBCHHO is1 I'lmyOuMH
Zi v 10 %o

A MeTannmu4YecCKNX CBa ¢ MonepeYHbIM CeYCHHEM B BHOEC KpecTa, IBYX
NONYKONEH WM NMPOKATHOrO ABYTaBpa, OOKOBOM NMOBEPXHOCTH KOTOPHIX HE
IIpUAHA MHOBBIIICHHAS 1UEpPOXOBAaTOCTh, HECYIIYIO CIOCOOHOCTL OCHOBaHUA

MOXHO OlpelleNaTh B COOTBETCTBHH C pexkomeHpmauusmu mn., 10.8 — 10.10.
[lepuMeTp NpOKATHREIX AByTaBpoB U NpUHMMAETCS [IpU 3TOM paBHBIM:

bl _ ﬁ . kil

Homep 10 16 20 24 30 36 40
npoduns

U,m 0,386 0,601 0,75 0,886 1,076 1,229 1,343

10.13. lina yBenuueHust Hecyuie#t crocoGHOCTH OCHOBAHHA CBalf H YMEHb-
ICHUA UX JUIMHBI PEKOMEHIYETCS IIPUMEHATHh ONTHMAIEHRYI0 POopMy HX HOIIE-
peudoro ceueHus (n. 10.14), ucnons3oBaTh 1A 3alONHEHHA CKBAXHH, B KOTO-
PEIC NOTrpyXKaloTcad OypoonyCKHbIC CBaH, U3BECTKOBO-IIECYaHbIE MIIH MECYaHbIC
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PacTBOPbLI B3aMCH IMIMHACTO-ICCYAHOTO, YCTPauBaTh O/ TOpUAMH CBal Moy 10-
KH M3 MECYAHOTO H KPpyMHOOONnoMouHOro rpyHTa TomuuHoi 1—3 ux nuaMerpa,
a TAKXe NPOU3BOHAUTE 00paboTKy YacTh HX GOKOBOIt MOBEPXHOCTH, pacHosara-
CMOH HMXE BEPXHETO TOPH30HTA BEYHONH MEP3NOTHI, IS NMpHOAHUA € TOBEI-
IIEHBOW LWIePOXOBATOCTH MM peOpucrtoro npodund. JInsa MeTaUIHYECKHIX CBa
Taxasi obpaborka nocruraercs:

KoppoaupoBaHueM DOKOBOH NOBEPXHOCTH

HaHECEHHEM PacCTBOPOB, HAIIPHMED IO MEPOIIE CUaHbIX *;

HPHBap KO 10JIOCHI WIHK TPOBONOKH;

nmiasmendol (wmu npobecrpyitnoit) oOpabGoTkok;

IPOKaTOM UYepe3 BaNKu C perynsapHbeIM penbedom v BUOpooOKaTHIBA-
HHeM (TIpU H3TCTOBJICHHHU NMPOKATA) .

Hnsa xene3o00eToHHBIX cBail TpebyeMoe COCTOAHUE HNOBEPXHOCTH OOCTH-
raeTcd NPHMEHECHHMEM COOTBETCIByIOIeH onanyOKu, pudracHHUEeM CBEXeyio-
XeHHoTo OeToHa Ha CBOOOMHOH OT onanyOKH CpaHH, a TaKXe HyreM oOHaxe-
HUA 3€PEH KPYMHOI'0 3alOojHUTENA OeToHA 3a cyYeT yJasieHHA ¢ HOBEPXHOCTH
CBaii pacTBOPHON COCTaBIAIOLICH MEXaHHUYECKHM WIH XHMHYECKHM CloCcoDa-
MH.

JiepeBsiHHBIC OYypOONYCKHBIE CBal I o0cCrieyeHHA NOBLHUECHHON HECy-
e CriocoOHOCTH yCTaHABNMBAKOTCA B CKBAXUHLI KOMIIEM BBEPX C NIPEBAPH-
TENBHON OUMCTKON HX OT KOPHI, [IPH ITOM B NIpeAernax Clos CE30HHOTO NpOoTaH-
BaHHA, CIIOXEHHOT'O NMYYMHHCTHIMHA I'pYHTAMH, OHH H3TOTABIIUBAIOTCA 0€3 yIHH-
peHuA KeBepxy. Iipy onupanuu gepeBAHHLIX CBaifl Ha CKany OHU YCTaHABIMBaA-
I0TCA B CKBaXXMHbI KOMJIEM BHH3.

10.14. IIpu Beifope MolnepeyHoro CeYcHMS METAINHUYSCKHUX cBalt ciedyer
YUMTBIBATE, YTO B CNYUYasaX NOBBLIIECHHOI 1I€POXOBAaTOCTH WIK peOpUCTOro 11po-
s uX GOKOBBIX NMOBEPXHOCTeH Haubornbluel Hecywe# crocobHOCTBIO 00Ma-
HaeT Tpybuatoe ccueHHe, a B Ciiy4yac HeoOpaborTaHHOH MOBEPXHOCTH — KPECTO-
o0Opa3Hoe (+), cocrosuiee U3 ABYX mnosnykosel (¢ U ¢cBapHoe OBYTARpOBOE
(I) ¢ oTHOlIEHHEM UIMPHHBI NONKH K BhIcoTEe nByTaBpa 0,93 u 0,67 coormer-
CTBEHHO IS HEKOPPOHMPOBAHHON M XoppoMpoBaHHOK NOBEpPXHOCTEH, 1pH-
yeM NOCNnEaHee CEYeHHE MNPearoYTUTENbHEE Vi BHCUEHTPEHHO HarpyXeHHBIX
CBa#.

11. CBAUHBIE ®YHOAMEHTDBI HA OTTAUBAIOIIUX U TAJIbIX
I'PYHTAX

11.1, Ceaitnsie PyHOaAMEHTBI, HOrpyXaemble B NTPOTAUBAKOIIME U Tajlbie
FpYHTBI (pUcC. 32), peKOMEHOYETCA NPUMEHATH, €CIIU CBEPXY 3aJieTal0T CHIIBHO-
APOCaiOYHLIC NPH OTTauBAHUM I'PYHTHI, HE NO3BOJAIONIME HIPHMEHATE PyHIa-
MEHTLI Manoro 3aToXeHUA, a Ha HOoCTyrnHo# rnyOuHe (mpumepHo o 7 M) —
MPAKTHYECKH HECKUMAEMLIe HIH MaJloCkKuMaeMbie (KpynHooOIIoMouHbBIE
C NnecyaHbiM 3aNOJIHUTENEM, NMeCYaHble IIOTHLIC U CpeaHeR IUIOTHOCTH, a TaK-
e TaJlbIe ITTHHUCTBIC NOAY TBEPACH KOHCUCTCHHHH) .

* A.C. N°592929 (CCCP). A.C. T'epacumos u B.B. HokyuaeB. Crioco6 u3roros-
JIEHUA CBaMt I BeUHOMEP3NbIX pyHTOB. BDUN26, 1978,
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Can-CTOliKKM ycCTaHaBnIuBaOTCH OypoonyckubiM, Oypo3aOueHBIM WK
ONyCKHBIM Crocobamy; BHUCAWIE CBaH, KaK I[paBHJIO, OMYyCKHBIM CHOCOOOM.
[Torpyxenue cpait-croek OypoonyCKHBIM CIOoCOOOM NPOHU3BOAMTCH B CKBAXH-
Hbl, KOTOPHIE PEKOMEHAYETCA 3aMOIHATH LeMEHTHO-TIC CYRHAIM HITH H3BECTKO-
BO-NIECYAULIM PacTBOPaMH; IIPUMEHEHHE I'pYHTOBLIX pPaCTBOPOB [IIs 3anojiHe-
HUA HIDKHEH YaCTH CKBAXMUH HE PEKOMEHIIYETCHL.

[TorpyXeHue cBail OoNYCKHBIM cniocobom (3abHMBKOH MM BHOpoOIIOrpyXe-
HUEM) IpOM3IBOIMTCA B TPYHTHI, NTOKAIIBHO OTTasgHHbLIE B MECTAX PACIOIIONXKE-
HUA CBaii. Pasmephbl NOKAIBHO OTTAWBAEMBIX 30H I'PYHTOB H PacCTOAHUA MEX-
oy HHAMH OHNpelensAnTCa PacuyeTOM C yYeTOM IOAHHBIX HCIBITAHKA ONBITHRIX
cBait ¥ |

11.2. Cpaliubie GyHOaAMEeHTHI PEKOMCHIYETCS NPOeKTUPOBATH B ClNENyIo-
IIEM TTOPAIKE:

Ha OCHOBE aHANIM3a MCEP3ITOTHO-TEOJIOTHUYECKHX YCITOBMH H OHECHKH Jtedop-
MATHBHOCTH OCHOBAHKA HAMEUYAIOTCHA CBAU-CTON KU MY BUCSAYME CBaH ;

YCT2HaBNKUBAOTCA TpeOoBaHUA K Marepuany GyHAaMeHTOB, HIar CBai, a
TaKXe Crnocol norpy>XeHus ¥ BO3MOXHBIE HX CCUCHHA C YUYETOM IIpOMU3BOACT-
BEHHbLIX BO3MOXHOCTEH CTPOMTENIEHOH opraHu3aliuy,;

NpY NYYHHUCTBIX T'PYHTaX MPOHU3BOINMTCA pacueT mo ykasanuam CHull
1I-18-76 rnyOMHBI CE30HHOT'O IPOMEP3aHNA ;

IIPOM3BOOUTCA pacuyeT CBal HO INPOUYHOCTH Ha BHCUIHME Harpy3KU M BO3-
OelcTBHs, a Onsa xene3o0eTOHHBIX cBall ellie U Mo TpemmHocTo#KoCcTH (1.
11.3);

pPacCYATHIBACTCA OCHOBaHME o Hecyllel cnocobrocmd (n. 11.4) ;

[IpU NOPOEKTHPOBAHUM BHCAUYKMX CBall BBINOJIHACTCA TCINIOTCXHHYSCKHHN
pacuyeT ocHoBanua (pa3p. 7) M ero pacuet no aepopmanuam (m. 11.11);

PACCUHTBIBACTCS YCrofiYMBOCTh CBaif mpH pOefiCTBMM CHJI mydueHHs (I
12.10) u npu HeoOXOAUMOCTH KOPPEeKTHPYIOTCA HX UTHHBLI MM HaAMEYaIoTCA
IpyT¥e IpoTuBONywiHubsie mephl (nm. 12.3; 12.4);

BBITIQJIHAETCA pacueT Xeime300eToHHBIX CBallf H3 YCUJIKA, BO3SHHUKAIOIIHE
IpH TPAHCHOPTUPOBKE U MOHTAXXE, €CIIM NMPUMECHSIOTCH HCTAIIOBEIE CBAU

YHUGHIHMPYIOTCA pa3Mephl CBail.

11.3. Pacuer cBaii o NpoYHOCTH AOJDKEH MPOH3BOOUTHCA B 3aBHCHMOCTH
OT X Marepuana (kene3zoOeroH, CTanb, AepeBo) no cooTBeTCTByIONMM CHull
C y4eTOM KX mPpoloJIbHOTOo H3ruba, ompenmenmsiemoro mo CHuIl 2.02.03--85
’Cpaituble pyHpaMeHTH” . [IpH pacueTe CBal-CTOEK M BUCHUMX CBail, Ipope3ao-
[IMX CIIO¥ Mep3ToTo FPYHTA H 3ariNyONeHHLIX B HNPUPOHO-TAILIX T'PpYHT (CM.
puc. 32, @, 2, 0), cliedyeT YUHTEIBaTh NIPUTPY3IKY OT CHII HeTATHBHOTO TPEHHA,
BEJIMYMHA KOTOPOrQ olpefensercs 1o pexomeHmanuaMm nr. 1194 11,10, apu
3TOM KO2(h(PHULUMEHT Hane)KHOCTH [0 Harpy3Ke NPHHUMAETCA PaBHbLIM €HHHIIE.

[IpoBepKa TPEUIMHOCTOMKOCTH cCBall NpH MOPO3HOM IHYYSHHM T'PYHTOB
BLINOIHAESTCA MO yKa3zaHuamMm 1. 12.185.

S
PexoMenmaumn mo ycTpo#icTsy M pacuery OCHOBAaHME C HPHMEHCHHEM JI0-

KaTBHOTO OTTaWBaHWA BeYHOMEP3NbIX KPYNHOOONOMOYHEBIX T'PYHTOB. — M.:
HUANOCTI, 1983. - 55¢c.

63



Puc. 32. IIpumMepsl cBallHBIX (PyHOAMEHTOB Ha OTTAUBAIOIMX U TANbIX IpyHTAX

(@ ~0)
1 — 2pyHTbI, CURBHONPOCAOOUHBIE NPU OTTAUGAHUY, 2 — 2DYHTbL NDAKTUYECKU
HeCHUMAEMDbLe NPU OTTAUGAHUU; 3 — C8au-cToilKU; 4 ~ 2panuya 30Hbvl MHO20-

AETHE20 NPOTAUGAHUSL GCYHOMEP3NbLX 2PYHTO8; J — ucAYue ceau; 6 — mano-
CICUMAEMbLE NPU OTTAUGAHUYU 2PYHTOL, HOOBEP2AEMBIE AOKAABHOMY NPEONOCT-

DOEYHOMY RPOTAUSGaHUI0; 7 — NPUPOOHOTANbLU SDYHT

11.4. Pacuer cBaliHbIX ocHOBaHu# no Hecyuelf crrocobHOCTH NPOU3BOIUT-
CSL U3 YCTIOBUSA

N < Nu}@n’rk)? (51)

rie N — pacueTHas BEepTHKanbHadA HArpy3ka, kH, nepegaBaemas Ha ceaio (.
4.2: 4.3); Nu — pacYeTHad CHIIA NPEASHBPHONO CONPOTHBIICHHA OCHOBAHHUA

cpay, KH, MMcHyeMad B JanbHellleM Hecymle# ciocoBHOCTRIO CBak, onpenerns-
eMaf 1Mo pexomeHfauuam n. 11.5; Y, — TO Xe, YTo B L. 9.4; v, — KodpPunm-

EeHT HageXXHOCTH 110 OCHOBAaHHIO, IPUHUMACeMBbIi pasHbIM 1,4,
11.5. Hecymias cuocoOHOCTE Nu’ kH, no rpyHTy cBali-CToeK B HpOTaHBa-

JOLHX IpyHTax (CM. pHC. 32, @) M BHCAYMX CBail, Mpope3aioMX crrolt Mep3no-
Io CPYHTA ¥ 3arnyOneHHBIX HA He0OXOAUMMYIO [IFIMHY B MPHPOSHOTAIIBIH I'PYHT
(eMm. puc. 32, ¢, 9), onpepensercs no Gopmyne

N, = 7 (N - Np), (52)

rne ¥, — Ko3dduimMeHT ycnopuit paboTel CBaM B IpyHTe, NPHHAMAcMBIlt paB-
HoiM 1; N 41 — Hecyllad criocoOHOCTE CBau o rpyHry, KH, 0€3 yuera neratus-

HOTO TPeHMA, onpenensdeMas mo pexoMeHpanusm no, 11.6; 11.8; N — CYM-

MapHas CWI3 HeraTMBHOTO TpeHMs , KH, nelicrByiomasa Ha cBaw npu Hporaxm a-
HUH I'DYHTa, olipeaensieMas o pexomespanuam mm. 11.9; 11.10,
Hecyman cnocobHOCTD CBait, NOrpyXeHHRIX B TIOKAMEHO OTTASHHDIE rpyH-
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ThI, ONpEHENACTCH ¢ HCIIONB30BAHUEM HMCIOIIMXCA JaHHBIX HX NOJIEBhIX KCIIBI-
TaHWH, NPOH3BOAMMBIX IO CHEUMaJIBHOH nporpamme, npelyCcMaTpHBAIOMICH
BO3MOXXHOCTh H3MCHCHHA Hecyullell cnOoCOOHOCTH IIpH NOCHEAYIOIIEM CIUIOIH-
HOM NPOTaHBaHHM I'PYHTAa NON 3aHHEM,

11.6. Hecyman cnocoOHOCTE CBaH-CTOHKH Nul’ KH (6e3 ydera HeraTus-
HOTO TPeHuA), onpeaensercs no bopmyre

N, = 7R AR, (53)

rae v, g — KOoPhHUMEHT yCnoBuit pabGoTsi, papuei 0,6 nns He3awEeMIIECHHEBX
cBaii-cToeK ¥ (0,7 — mns 3ameMiIeHHbIX (3arnybieHHe KoTOPHIX B CKanbHbIE HE-
BEIBETpeEIibie TPYHTHI COCTABIIACT He McHee UYeM Ba [iaMeTpa CBad) ; A — IDIO-

ulagh ONHMpaHMs cBaM, M”, Ha TPYHT, IpMHMMaeMas 11 He3allleMIICHHBIX CBa
CIIOUIHOI'O CeYeHUS HWIH MOJIBIX, HMKHHANR KOHell KOTOPBIX 3afloJIHEH B Opene-
JIaX TpexX muaMeTpoB O€TOHOM, paBROH IUTOLUANM CevyeHHs: OpyTTO; mWIA 3alleM-
JICHHBIX CBali — IUIOMIAIM ITOIlepeuHoro CedeHHsA H¥DKHelt yactd (3a6o0s) ckBa-
MUHBI; R — pacuyeTHOE COIIpPOTHBJICHHE TPYHTa IIOJL HHXHMM KOHIOM CBaH-
croiikH, KIla, onpepenseMoe 1o pekomeHgaumsaMm o, 11.7.

11.7. PacueTHOoE COHPOTHBINIEHHME CKANBHBIX ¥ KPYIHOOONMOMOUHEIX I'PYH-
ToB R, MEHAIOIIMX CBOH IIPOYHOCTHBIC U HePOpMATHUBHBIC XAPAKTCPHCTHKH
DK OTTaUBaHHH, JOJIKHO YCTAHABJIMBATHCH N0 HMEIOIMMCS JaHHBIM HCNBITA-
HMit cBali. [Ina CKanBHBIX, MATOCKUMAaEeMEBIX KPYIMHOOOIIOMOUYHBLIX H INTOTHERIX
NecYaHLIX I'PYHTOB, He MEHSIOUIMX CBOHMX IIPOUYHOCTHEIX M HedopMaTHBHBIX
XapaKTEPHCTHK IIPH OTTaMBaHUM, 3HaUYeHHEe R pexoMeHayercs NpHHUMATS:

IUIS 3allleMITeHHBIX cBalt-CToeK no yKasaHusm CHull 2.02.03—85 kax mis
HaOMBHLIX cBai, 3afcNIaHHBIX B HEBBIBETPEJibll CKaNbHEI IPYHT He McHee 94eM
Ha 0,5 m;

IS HE3allleMNIeHHBIX CBali-CToeK 110 yKa3aHuaM Tolt e rnaBul CHuIl
KaK mId cBaH-000710Y¢K, paBHOMEPHO OIIMpacMbIX Ha MMOBEPXHOCTh HEBLIBET-
pesioro CKanbHOro I'PYHTA, NPHKPHTOI'O CIIOSM HECKANTBHbLIX HEpPa3MLIBAEMBIX
TPYHTOB TONIMHOA He MCHee TpeX AHaMETpPOB CBaH.

11.8. Hecyman cnocoOHOCTb BUCAUEH CBaM Nul’ KH, npope3awoiiei cioi

MEp3710I'0 TpyHTa H 3armyOneHHol H2 HeoOXomUMYIO [THHY B NPHPOIHO-TANbIHA
IrpyHT (Oe3 yueTa HEraTHBHOI'O TPEHHS), OIPEHeiAeTCA COIPOTHBIICHUEM IIpH-
POLHO-TAJIOT0 I'PYHTA COBHI'Y, KOTOpoe NpuHMMaeTcsa no ykasanuam CHull
I-17-77.

11.9. CymmapHasa cwia HeraTHBHOT'O TPCHUA, ACHCTBYIONIAA Ha CBAIO-CTOH-
KY NPH IIpOTauBaHUM I'PYHT], oIpenensaeTca no dopmyne

n

N, = U B By, (54

TAC Yof — KO PHIEHT yCII0BHH paboThl, IpHHMMaeMblli paBHBIM 1; U — ne-

PHMETP NONEPeYHOro CeyeHus cpad, M>. Jhia GyponaGusHBIX cBalt H Gypo-
Oy CKHbBIX IIPH 3alOJIHEHHH CKBaXXMH LEMEHTHRIM pacTBopoM U NpHMHMMAaCTCH
PaBHBIM [IEPUMETPY MOMECPEYHOTO CCYSHMST CKBAXHHBI; N ~ KOJIHYECTBO CJIOEB,
HA2 KOTOpo€ pa3GHBAaETCs TOJIIA I'PYHTA OT MOBEPXHOCTH [0 KPOBIIH CKalIBHLIX

[HOpoOn; h'i — TOMIHMHA i-T0 cnos rpyHra, m; f n | PacueTHoe 3HaueHMe
3
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yIoenbHOM CHIIbl HeramiBHoro TpeHud, Klla, B npenenax 1o ¢€os mpoTauBalo-
iero I'pyHTa, onpeaensemMoe no gpopmyine

i-1

'n,i 7 ‘?73111 OS5 ) & 8o it Com, i (335)

ITE Yp; — YACHBHBIA Bec TPyHTa i-ro cnosi, xH/M?, omperiensemsliii ¢ yde-
TOM B3BellMBaolIer'o JeHCTBUS BOAbI (B npedenax To# 4YaCcTH AJMHLI CBaM, I'lle
OHO OyleT MpoABNATHCA IIOCIE IIOJIHOr'O NPOTaMBaHUA I'PYHTA) ; £; — K0o3d-
dbunHeHT GOKOBOro AABIICHUS i-I'0 CIIOA FPYHTA B COCTOAHMU ITOKOS, MpHHH-

MaeMbllf I BOJOHACBHIICHHBIX KPYMHOOOIOMOUHBIX H MECYAHLIX IPYHTOB
paBusIiM 0,3 M g manoBiaxHeIX — 0,453 WIS I'TIHHUCTBIX TPYHTOB MAalTOBIIAX-

HEIX — 0,5 1 BOTOHACBINICHHBIX — 0,7 ’Pgm 3 ’Cgm i — COOTBETICTBCHHO YTOII
? »

TPEHHA OTTaMBalolIero I'PYHTA 110 MaTepHany csBa#, rpal,H CHCIJICHHE 2TOIO

PPYHTa ¢ MaTepHanoM ¢BaH, Klla, npunuMacMseie g OypooNnyCKHBIX CBall nNpH

HEMEHTHOM pacTBope M OypoHaOMBHBIX PaBHLIMHM YIJIY BHYTPEHHEIr'o TPeHMA

I'PYHTA Pr; M ero CUCIVICHHIO C.. , UIA IPOYHMX BH/IOB CBal — paBHLIMH HE-

KOTOpPbIM HONAM OT (,O.Ii H C,I i’ BCIIAYMHBI KOTOPbLIX YCTAHABIIMBAKOTCA MO

Tabn. 16, roe Hag yepToi yKa3aHbl 3HaYeHHA KOIPPHUMEHTOB k'p Hk o IS Ma-
JIOBJIAXKHBIX, HOI YepToil — 1A TPYHTOB B BOLOHACBIIICHHOM COCTOAHMH.

Tabnunpa 16
MaTtepuan 3HaueHHd k 0B kc ISt TPYHTOB
CBau

cyneceid CYTTIHHKOB

k ¥ [ k o k 9 [ kC

Cransb 0, 55 0,8 0,3 0, 4 0,3
0, 65 0,7 0,3 0, 4 0,3
Crane KoppoOHpoOBaHHAA 0,75 0,95 0,35 0,65 0,35
0,85 0,75 0,35 0,65 0,35

beton 0,75 0,9 0,4 0,85 0,4

0,8 0,85 04 0,85 0.4

re—— e

[Ipn nprMeHeHMH CNCIIHAJIBHBIX NOKPLITHH (HanpuMmep, OHTYMHBIX) OJIf
YMECHBILICHHA CHJI HEe'aTHBHOI'O TpeHHA B OypOOIIYCKHBIX CBAsAX 3HaAUYEeHHE Nn

PEKOMEHAYETCA yCTaHABJIMBATH MO MMCEIONMMCH JAHHBIM HUCHBITAHM# CBay Ha
BLIACPTHBAHKE.
11.10. CymmapHas; ciiia HeraTiBHOro TpeHus N, REHCTBYIOIIASA HA BHCA-

Yyy0 CBal0 MPH OPOTAMBAHMH <10 MEPITOro TPyHTAa, Npope3acMoro elo, O
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OypoonyCkHEIX cBall ompenenserca no ¢opmyne (54), a upu ApyruX CHoCO-

0ax morpy>XeHus cpav — no 3To# Xe GopMyne IIpH 3HAYCHUAX fn ;s OTIpefie-

nsseMbix 110 ykazaHusaM CHull 2.02.03-85 xak mjist pacueTHBIX COIPOTHBIIE-
HUHM 1-X CJIO€B I'PyHTa IpH BHIICPTHBAHHH CBa#, HPH 3TOM Y.f NPHHHMAETCHA
paBHbLIM (),7. HeramusHoe Tpetne yunMThIBaeICs [0 NOOOLIBHI MHOI'OJIETHENPO-
TaUBAIOILECTO MEPITOro I'PyHTA.

11.11. Pacuer cBaitHbix GyHIAMEHTOB, HOTPYXCHHBIX B TOKAIBHO OTTaAH-
Hbie CPYHTBI, Mo JedopMalliaM MPOU3BOOUTCA C HCIIONH30OBAHHEM MMEIOIHXCS
OAHHBIX CTATMYCCKUX HUCHbITaHu# cBadt (1. 11.5), a morpyKeHHbIX B IpHPOIHO-
TAJIbIC TPYHTHI — 1o ykasauuam CHull 2.02.03-85.

Ecnu CBau onmMparTcd Ha TaJbic KPYMHOOONMOMOUYHBIC I'PYHTHI, INIOTHBIC
NeCKH M TBepHOble ITMHHBI, pacueT Nno aedopmannam He Tpedbyerca. edpopma-
OUK MOTYyT HE PacCCUMTHIBATHCA TAKIXKE IMPH YCTPOHCTBE KOMIICHCAIIMOHHLBIX
b yHAAMEHTOB, MO3BONAIIMX OOECIHEUMTh NMPOEKTHBIE OTMETKHM HAI3EMHBIX

KOHCTPYKIIMHA IIPH IKCIUTYaTAllMH 34aHNS.

12, TIPOEKTUPOBAHHUE OYHIAAMEHTOB B YCIIOBUAX
PACIIPOCTPAHEHU A NYYHUHUCTBIX T'PYHTOB

12.1. MunuMansHadg rnyOHHa 3a10XXeHHA QYHIAMEHTOB B BEUYHOMEPINble
I'PYHTHI, MCIIONB3YEMBIC 110 NIPUHLKITY 1, MOXET HE OrpaHMuIMBATLCH, SCTIU 11POo-
CKTHOE pellicHMe OoCHOBaHui#t U pyHnaMeHTOB 000CHOBAHO pPacyeTOM Ha BCe BH-
OBl HATPY30K U BO3JACHCTBHMN, B TOM UHCIIE IO YCTOHYMBOCTH H NMPOYHOCTH Ha
BO3cHCTBHE CHJI MOPO3HOI'O MYYCHUS.

I'nyOuny 3anoXeHusa (PyHOAMEHTOB IIPH HCHONL30BaHHH BEYHOMEPIITbIX
FPYHTOB O NpHHLMIY 11 pekoMEHIyeTCs HA3HAUATh:

TUIA HAPYXHBIX QPyHOaMeHTOB (OT ypPOBHSA IUIAHHPOBKH) — HE MEHee pac-
yeTHOM 11yOHHEI TpoMep3aHus df, onpedensemoit no CHull 11-18-76;

U1 BHYTpeHHHX DYHIAMEeHTOB OTAIUIHBAaEMBIX 3[aHMil — HE3aBHCHMO OT

dy.

PexomeHgyeTcd B MOCIEOHEM CIIyuae pPacCTOAHME OT HAPYXKHBIX IpaHei
BHYTPCHHHX (DYHIAMEHTOB A0 Kpas 3[1aHUs [IPHHAMATL He MeHee MOJIOBHHDI
pacueTHOM TImyOMHEI CEe30HHOI'o IMMpOMEP3aHUs, H [ NPeAOXPaAHCHHA OT IIPoO-
Mep3aHHsa T'PYHTOB NMOJI MX MOAOIIBAMH yCTpPaUBATh CHApPYXXd 3[aHuA oOBano-
BaHYE.

I'nyOxHa 3anoxeHus PyHAAMEHTOB MOXXET Ha3HayaThbCA MEHBLIE pacyeT-
Holt rNyOHHLI IPOTaNBAHUA-TIPOMEP3aHMA, €CITU: B MPOEKTE OCHOBaHMH M QyH-
[AMEHTOB IIPEIYCMOTPEHBI MepOIIpUATHS, HE JOIMYCKAIIKHE YBIAOKHCHUA Ny-
YHHHCTBIX 'PYHTOB OCHOBAaHMsI, 2 TaKXXe IIPOMOPAXXUBAHUA UX B IIEPUOI] CTPO-
urensctBa (. 12.6, 12.7); 3paHusg cneuManbHo NMPHCHOCOONCHBI K HEpaBHO-
MEpHBIM HedopmaliusaM nyueHHA rpyHToB (1. 1.7a) wm Mexay moaoiiBaMH
G yHOaMEHTOB OOHOITAXHBIX 3/IaHMH ¥ KPOBJIEH NYyYMHHCTIBIX FPYHTOB UMeECT-
ca OydepHBlit cliolt M3 HenywHHHCTOTr'o MaTepyana (1. 1.76).

12.2. Uckniovenue (MM yMeHbIHCHHe) TepeMelIcHHMA He3arjiyOJleHHbIX
M Mano3anyOieHHBIX (PYHOAMEHTOB B pe3ynbraTe NydYeHHs TPYHTOB MO HX
noiouBamMH obecrieuuBaeTCa MyTeM COKPaHISHHS TONILIMHLI IIPOMEP34I0IIETO
CIlOsA UITM CHHOKEHMSI €0 ITYYHHHCTHIX CBOHCTB.
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YMeHbBIICHHE TONIMHBI IPOMepP3aloLIero Cos ITyUHHHCTOTO T'PYHTA HOK
HoOoHmBOH (QyHAaMeHTa HOCTHTaeTCH YMEHBUIICHHEM pacCUeTHOM TIyOHHBI Ce-
30HHOT'O NPOTAHBaAHHSI-IIPOMEP3aHUA NPHPOIHBIX MIYUMHHUCTHIX I'PYHTOB 3a CUYET
YCTPOACTBA MOLCHIIOK H3 HEMyYMHMCTOIO0 IPYHTA TONIHHOA HE MeHee 10 oM,
TCIDIOH3ONAIMH Ha MOBEpXHOCTH IpyHTa (cm. pasn. 8; mm. 12.6; 12.7) wim
cMenreHeM DyHDaMeHTOB BHYTDS 3MaHus (. 8.9; 12.1); rakoe cmenreHue
ocobenno addexmBHO B ¢OopHO-pa3zbopHOM 3daHMM, cobupaeMoM U3 ONOK-
KOHTCHHEPOB, B KOHCTPYKIMAX KOTOPBIX Hpeay CMOTPSHBI ONIODHBIC CTAJILHBIC
paMEl,

CHM)XeHME TYYMHUCTRHIX CBOUCTB IPYHTOB [TOCTHI'aCTCA

yMEHBIIEHMEM BIIAXKHOCTH TI'PYHTOB, 3aJIeTaiONUX HUXe nojoum dyHaa-
MeHTOB (11. 12.5) ;

3aMeHOM NPHpPOAHOro TPYHTA Nof HomoiliBaMi GyHIAMEHTOB B IIpeaenax
pacyeTHO IMyOHHBI Ce30HHOTO NPOTAUBaAHUA-IIPOMEDPIAHHA MEHEE ITY YA HH CTHIM
WIH HETTYMHHUCTBIM I'PYHTOM

NOKANIBHBIM YIDIOTHEHHEeM OCHOBaHHM« nod dyHmamMeHTaMy BTpaMOoBa-
HHEM B HETo KpynHoo6moMoudoro rpyutat;

33COJICHHEM I'PYHTOB BElileCTBaM¥, He BRI3bIBAIOIIHMM KOPPO3HIO CTAIH H
OeToHa (MPH CPOKe HKCIUIyaTanMH 3[JaHWH Ha mwioliagke He Joliee Tpex merT,
BO3BOMOMMbBIX HA TAIBIX ¥ OTTaUBAIOIIHX TPYHTAX),

12.3. CavxeHMe CHJI, BRINYUYHMBAIOHMX (PYHIAMEHT BCNIECACTBRE CMep3aHusl
ero NOBEPXHOCTEH ¢ OKPYXKAIOHMM I'PYHTOM, JOCTHTACTCA :

YMEHBILICHHEM PpacueTHOM ITiyOHMHBI CEe30HHOI'0 HPOTAKUBAHMA-IPOMEP3a-
HHSI NPUPOIOHBIX NYUMHMCTBIX FPYHTOB 33 CYeT YCTPOMCTBA NOLCHINOK, TeIUIO-
HU30NAIMK Ha noBepxHocTa IrpynTra (oM. pasm. 8; mu. 12.6; 12.7) unu cMmelue-
HUst QyHIAMEHTOB BHYTPh 38aHHA (. 8.9; 12.1);

YMEHBILCHHEM BIIAXHOCTH FPYHTOB B Hpefesnax rmyOHHBI CE30HHOrO Mpo-
Mep3amig (n. 12.5);

3aCOJIeHMEM TpyHTOB (H. 12.2)

YMEHBILICHHEM [IEpUMETPa CeucHHUd (PyHaMEHTa B Npefenax 3oHbLI pa3Bi-
THA KaCaTCNbHBIX CHJI NYYCHUA

yMEHBILICHUEM NMPOYHOCTH CMEP3aHHA IPYHTA ¢ NOBEPXHOCTHI® hyHIaMeH-
Ta B npeaenax rmyOuHbl Ce30HHOTO NPOTAUBaHUA-TIPOMep3aHus ItyTeM ee oOpa-
00TKH — HaHEeCEeHHEM NPOTHBONYUYHMHHLIX NOKpLITUH, 0OepTHIBAHUEM HOIUITH-
neHoB ol nneuxol u T.m. 1> 2

12.4. IloBhiulcHMe aHKepyonle# cnocobHoc™M PyHmaMeHToB oOecneunBa-
€TCA yBENHUCHHEM IMYyOMHBI MX 3aTOXKCHHA HWXKE CIIOS CE30HHOTO HPOTAMBa-
HHSA-IPOMEP3aHUSA ¥ YCTPOHCTBOM aHKepHBIX T (Oanmmakos) (puc. 33).

12.5. YMeHblIIeHHe BNAXKHOCTH TPYHTOB € LCHIBIO CHIDKCHWA HX HYUHHHC-
ThIX CBOUCTB IIPOM3BOOUTCA HA IDIOUIAAKAX, CIOXEHHBIX MATTOCKHMAaCMbIMMU

1 PyxoBoacTBO 10 MPOEKTHPOBAHUIO OCHOBaHMH H PYyHOAMEHTOB Ha MyYHHHC-
TeIX TpyHTaX. — M.: Crpo#iu3pnar, 197939 c.

PexoMeHDAIMH 1O yMeEHBUICHHIO KacaTelbHBLIX CHJI MOPO3HOT'QO BhINyYHBA-
HUA (YHNAMEHTOB ¢ MPHUMeHEeHWeM INIacTHYeCcKuX cMa3ok~-M.: HUUOQCII,
1983. - 19 c.
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Puc. 33. Conpsokense cToek ¢ GamiMakamMu cTonGuaThix hyHIAMEHTOR

1 — yemenrnviit pacreop; 2 — xenezoberonnasn (cranvuan) croiixa; 3 — 6asa
croiiku; 4 — wenezoberonnviii bawmax; S5 — Kpenexuwvie boarsy; 6 — Oepe-
GAHHAA CToliKa; 7 — onopHbie bpesna

IIPHA OTTAMBAHHH BCYHOMEPINBIMH I'PyHTAMH, H o0ecrieuuBacTCs MEepaMH Mo 3a-
IMTE INOLIARKHU OT NOATOIUICHHSA H OpraHU3aliHH IOBEPXHOCTHOTO CTOKa.

JnA 3a0TH TPYHTOB OT MECTHOrO HCPEYBIIAKHCHMA 1O XKOHTYPY 3Ha-
i co cpokom cnyXObl Oonee 5 nmer NPOeKMPYIOTCA OTMOCTKH UIMPHHON
1,5 M ¢ yxnoom 30-50%e .

12.6. Ilpy npoeKTMpPOBAHHM H BO3BelcHUMM Maso3arnyOneHHbx ¢yHzaa-
MCHTOB CHeAyeT CTPeMMTLCH oOecreuMBaTh OJMHAKOBLIE YCIIOBMA TpOMep-
3aHMS H OTTAHBAHMA NYUHHHCTBIX I'DPYHTOB 1107 MX MOJOIBAMM: YCTpaMBaATh
HONCBINKY, NOAYHIKM H TCIUIOH3O0MAMNI0 ONMkkHAKOBONA TONMIIWMHLI, HE ONMAPATh
¢dyHIaMEHTH HA YACTHYHO OTTafgHHbIEe WIIH YaCTHUYHO HNpPOMEp3LHe TI'pYHTHI
pasHo#i TonimEHLI; paboThl HylleBOro HHKMAA BHMOAHATH 0e3 NepephiBOB

B Kparuafinimie CPOKH, HS JONYCKaA PasphiXjicHUA ¥ JONOJHMTEIIBHOTD yBIIaX-
HCHMSI TPYHTOB B OCHOBAHMSX ; MOM3€MHbIE CeTH YKIAHNBIBATE ONHOBPEMEHHOQ C
yCTpOHCTBOM (@QPYHAAMEHTOB; MHHHMAIbHO HApPyILUaTh OEpHOBO-NIOYUBCHHBIH
HOKPOB BHE PyHIaMEHTOB.

12.7. TlpoTHBONIYYMHHAASL 3alMTa 3p0aHuii Homkia OnITh oDecneueHa Kak
B TEUCHHE MX 3KCIUIYATallH{, TaK U B NEPUON CTPOUTCNHCIRA. B 3MatmdaXx, He
CHAHHBIX B 3KCIDIyaTalMio, eci He odecrieuniBaeTcs yCcToiMBOCTE PyHOIMCH-
TOB HPH HNyYeHHH, PeKOMEHNYETCH mpefoXpaHATh IPYHTR OT NPOMEP3aHUA ny-
TEM YKNAAKHE BONU3Y [IOBEPXHOCTH TEIIOM3OJAIUUE (1aKa, OIMIIOK, KEepaM-
3WTA, NMEeHOmIacTa B T.N.). Ecim ¥ B 5TOM ciiydae He ofecneudBaercs ycTohuu-
BOCTEr (pyHOAMeHTOB, Henecoobpasno npu npusmne II npepycMoTpeTs OTOD-
JIeHHe NoOMELIeHM, PUMBIKAIOUMX K QyHOAMEeHTaM.

12.8. HapaemHble KOHCTPYKUMM 3HaHUHA, BO3BOOMMLIX Ha MYyYHHHCTRIX
YPYHTax, mMif HCKMOUCHH HOPMAaNBbHBIX CHJI IIYUCHMN NOMXHLI YKIIaghiBaThCA
C 3a30POM OTHOCHTENIEHO MOBEPXHOCTM T'PYHTa, BENMMYMHA KOTOPOI'0 MPHHEM3-
erca He MeHee 15 cm. Ipm ycrpolicTBe NMOIOB 110 IPYHTY OHM HOMXKHEL ObITH
3aIIMIIEHBI OT MPOMEDP3AHHA Y HAPYXKHBIX CTeH.
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12.9. [Ipun npoekTMpoBaHun PYHHAMCHTOB NPOH3BOIMTCH IPOBEPKA HX
YCTOUYMBOCTH, NPOYHOCTH M TPCUIMHOCTONKOCTH C YUYECTOM yCHIIHHA, BO3HHKA-
IOHMX OpY UX B3aMMOICHCTBHH C NYYUHUCTBIMM I'pYHTaAMH.,

PacyeTsl pyHIaMEHTOB BBIIONIHAKTCH:

no ycToNWBOCTH cornacHo 1. 12.10;

Mo MPOYHOCTH U TPEINHHOCTOMKOCTH cornacHo n. 12.15.

12.10. IIpoBepka ycrofiuuBOCTH PyHIAMEHTA TIpH OCHCTBUU KACaTENbHbIX
CUJI IIyYCHHUs IPOU3BOOUTCS U3 YCIIOBUA

17Tt Am Ky + 13N~ Ng < N/ (), (56)

Tae vy B vy — KO3} PULHEeHTH COUCTaHWH, TpHHKMaEMbIe paBHBIMH COOTBET-
<

crBeHHo 1 u 0.8, ecnu T Afhko > NQ, wnd 08 u 1, ecnu Teh Afhko

< NQ; Te, — PACUCTHAs yNeNbHAA KacaTeNbHas CUIIA [y4eHHd, MIla, npuHuma-

emas nom. 12.11; Agq — WIOMANE PoxOBON NOBEPXHOCTH (HYyHAAMEHTA B IIpe-

Aenax pacyeTHON INyOHMHLI Ce30HHOTO NPOTAHBAHUA-IIPOMEP3aHHA M ; kg —

KO3QDHUIHECHT CHHOKCHUS BERINYUMBAIOIICH CHITBI 33 CYET BEPTHUKAIIBHOTO JaBJie-
HUST Ha GamiMaky cTon6yathiX (PyHOAMEHTOB, NPUHUMACMAIN HO peKOMEHOa-
oMAM n. 12.12 (s ceais kO = 1); NQ — pacyeTHast BEpTHKaIbHas BRIACPTH-

Baloil@as Harpyska Ha ¢yHOaMeHT (BeTpoBasi, KpaHoBad M T.nm.), MH; NG —

pacueTHas NMOCTOAHHAas Harpyska, MH, nepegasaemad 3naHuem Ha QyHOAMEHT
K MOMEHTY Hayana IfpoMeEp3aHUA TPYHTOB U onpejensgemMas npu KodpduipeH-
T¢ HaeXXHOCTM nmo Harpyske 0.9: Y, — TO Xe, 4To B IL. 9.4; Y ko3bdu-

HMCHT HAIE)XXHOCTH 1I0 OCHOBAHUIO, IPpHHMMAEMBI paBHBIM 1,1: N f — Pacuer-

Hasl CHJIa, YAEpXHBalowias PyHIaAMEHT OT BhimyunBaHusa, MH, BCeacrBHe coil-
POTHBJICHUS CIBUI'Y I'PYHTOB HMXe CIOS CE30HHOIO NPOTauBaHUSA-TIPOMEp3a-
HM3A, ofpeneNnsieMan 1o peKoMeHpauam ma. 12.13 1 12.14,

Ilpu npoexTMpoBaHUH PyHOAMEHTa C aHKepHOM IMUTOH, OokoBag mo-

BEPXHOCTP KOTOPOH CONPHMKACACTCA C NYYMHUCTHIM FPYHTOM, BMeCTO Tep X
XAfh koB BbipaxeHue (56) nojcrasnserca Tfhl Afhl kD + Tﬂlz Ath';

30eCh Tehi Afh1 ¥ Tfh2 Afh? BBMHCIISIOTCH COOTBETCTBEHHO 1A CTOAKH H
aHKCPHOH IUIMTHI.

12.11. PacueTHas yacsibHAA KacaTellbHas CcU’ia IIyYeHHd Tg, ONpenensercs

o Tabn. 17.
TaObnuna 17

— " — — S il SR . PR e,

I'pyHT 1o CTENEHH MOPO3HOMH 3HaucHUA Tohs MIila, npu pacueTnOM Iy OuHe

NMYYHHUCTOCTH (Tabn. 2) CE30HHOTO IPOTaUuBAHHA-NIPOMEP3aHUA, M
1 2 —l 3
CHMABHONTYYMHHCTBIN 0,13 0,11 0,09
CpennenyydHUCTBI 0,1 0,09 0,07
CnabonyunHu cThii 0,08 0,07 0,05
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IlpumMevanus 1. 3Hadeuud Te, Wi TPYHTOB, HCHONMB3YEMBIX MPH

oOpaTHOM 3aCHINIKe KOTHOBAHOB, IPHHHUMAIOTCA 11O T03. 1 Tabnuukl. 2. Tabmuy-
HBIC 3HAYCHUSA Tpy YMHOXAKTCA Ha Ko dunpeHT kﬂf VUM TBHIBAIOUMR COCTOA-

HHAE TOBEPXHOCTEH QYHAAMEHTOR, CMEP3aAIIIMXCH ¢ NYYHHUCTRIM PPYHTOM:
Buael moBepxHocTei 3HaueHHue k th

BeToHHEIE, U3TOTOBJICHHBIE B METAJITHYECKOM

OMATIY O . . . i . . s i s it e e e e e et e e e et e e e e e e e e 1
beroHHbIe, B AepeBsAHHOM onanybxe . . . .. .. ... ... ... be e 1,2
BbyTobeTonHbIE H OeTOHHEIC ¢ IOBHILICHHOHN
HICPOXOBATOCTHIO . . . . v v v v o v o« . e e e e r et e e e e .. 14
Cranshbie:
XONOMHOAEMNPMHPOBAHHBIE . . . . . . ¢ v s v v o o s o s s o s o o v s 0,7
ropaueePOPMHUPOBAHHDBIC . . . . « .« v v v o v e v v a s n .o .0 08
KOPPOAMPOBAHHDBIC . . . . . . . i v i o v v o e e e o u s C e e e e e 1
HepensHubie;
HeoOpalboTaHHEIE . , . ... .. .. S e e e e s e e e e rmae s 1,2
AHTHCEIITHPOBAHHBIC . . . . . & . v ¢t v st v o v o s e st s s s a n s ... 09
Bce BUOBI HOBepXHOCTE, MOKPBITHIE [DTACTH-
JeCKHMHU cMasKaMi BAM-3 (M) *. . . .. ... .. ... ... ... c.e.... 04

3. IIpn o6paboTke rpyHra Criod Ce30HHOTrO NpoMep3aHusa BOMM3M GyHIaMeHTa
(na paccrosaumu 0,25 M OT ero HOBEepPXHOCTH) CONMAME XJIOPHCTOI'O Kanus H

PTopUCcTOre HaTpUs TAONMUHLIC 3HAYCHUS Top, YMHOXKAOTCH Ha Ko3QPUUe HT
0,7%¢

12,12, 3navenus Kod(QduimeHTa CHHUXCHHS BhINYYMBAIOLICH CHILI Ky B

dopmyne (56) onpenensiorcs o 1ads. 18 B 3aBHCHMOCTM OT da /b, dﬂ_1 6 /
/b,b/bp, rme d — rnyGMHA 3an0XKeHUs BepXHeil 'paHM aHKEPHOM IUTHTHI,

ds, (f) — PacyeTHasd ryOuHa- CE30HHOTO HMpOTaHuBaHUA-TIPOMeP3aHHg, b — IIM-

PHHa KBaJpaTHO#l aHKepHOM MIHTEHI, b p pa3sMep KBaApPaTHOTO IONIEPEYHOTO

ceuentin cTodiku pyHiamMeHTa B npeaenax riyOHMHBI Ce30HHOTO IPOMEPIaHs.,
Bapuanr 1 npuMeHsieTCH g MPOMEP3IAIIEro CNosA CE30HHOTO NMPOTAUBaHHUsA
B YCIIOBHAX CIIMBAIOIIMXCSH BeYHOMEP3NLIX PYHTOB, BapHaHT 11 — B OCTaNnbHBIX
CRy4aax.

>
PexomeHalMA M0 yMEHBIICHMIO KACATENBHBIX CHIT MOPO3HOI'0 BLITYYUBAHUS

$yHIaMeHTOB ¢ NPHMEHEHHEM IUTaCTHYeCKHX cMmasok M.: HUMOCTI, 1983, —
19 c.
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47 14 ()

3Hauenus k;, (BapuaHT D
upu 1/b p? PABHOM

2 -n--n

IHAYCHHUSA k

Tabnuna 18

(Bapuant I71)

npH b /b , PABHOM

05 los 061 050 041 04 0,41
05 071 065 061 059 063 05 047 044
. 1 ﬂo,ﬂ 65 061 059 061 046 04 037
05-109 08 087 087 08 081 079 0,79
: 2 088 085 083 083 076 067 065 063
] (052096 095 094 093 09 09 088 037
3 093 092 091 09 084 08 077 0,76
05-3098 098 098 097 097 097 096 095
> 15 096 096 096 096 05 089 088 087

12.13. PacuerHas cuna, yhaepXmsaoniast GYHIAMEHT OT BLINyYHBaHUA 32
CUET CMEP3aHMsA eTo C BEYHOMEPINTLIMH TpyHTamMH, N o, MH, npunumaercs s

CBalfHRIX (PyHIAMeHTOB PAaBHOM BTOpPOMY ClaraeMoMy B cKoGkax dopmyn
(45), (46), (48), (49) wu (50), nng cronOuaThIX O YHHAMEHTOB — 3HAYCHHIO,
oIlpefiensieMoMY o hopMyire

Nig = 27, (b+1) [L R ¢ +0,67(h, - h )Ry, (57)

The 7y, — KO3pPUUMEHT yCIOBUHH paGoThl, IPHHUMAaCMbIH paBHBIM 15 but —
IMpHHa M INAHA noaoluse: yHmamenTa, M; h — BRICOTa HMXREH CTyneHH

p
Oamimaka, M; hf ~ TMyOMHa 3anoXeuds QyHaaMeHTa B BEUHOMEP3NbIA I'PYHT,
M; Rﬂf ~

pacYeTHOE CONpOTUBJEHHE CABHIY IO MNOBEPXHOCTH CMep3aHMs C
BEPTHKANBHOK T'PaHBI0 HMOKHEH cTynemu Oamimaxa, Mlla, onpenensaemMoe fipu
remneparype T (m. 6.1) Ha TnyOune or BIBM z = hf — 0,5hp; Rsh —  COH-

POTHBNCHHE Mep3noro rpyHra cpsury, MIla, onpenensemoe no CHull
II-18-76 — npu Temueparype T m Ha rnyoune z = hf — hp.

12.14. PacuerHas cuma, yaepxwBaiomas GyRIAMEHT OT BEITyUMBAHMA 33
CYeT TPSHHSA €I'0 O TANRIH PPpyHT, Nrf’ MH, onpepensercs no dopmyrie

n
z Yefti Afi’
i =1

N (58)

if — Yo

TAe ¥, H V¢ — KOIDHIHEHTH yCrioBHH PaGoTHI COOTBETCTBEHHO dyHIaMEN-
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Ta B I'PpYHTe M I'pyHTa no 60KoBo# moBepXHOCTH (PyHIAMEHTA, TPHHHMAaeMBle
cornacHo ykaszammsm CHull 2.02.03-85 (mna ankepHBIX PyHIAMEHTOB KaK

s HabuBHEIX cBaff) ; R — YHCIHO COEB TANOT0 TPYHTA OT PacueTHOH Iy OHHbI
Ce30HHOTO IPOTauBaHUSI-IPOMEP3aHUA [0 CepeAMHbI aHKEPHOH MIMTHI (B aH-

KepHbIX dyHOAMeHTaX) Wi 0 nojouiBb! QyHIaMeHTOB (B OCTaNBHLIX CIIY-
yasix) ; f; — pacueTHoe CONPOTHBJICHHWE TPYHTOB CHBHI'Y Ho OoKoBOM MOBEpX-
HocTH ¢yHOaMenTa B i-M crnoe, MIla, nmpuHMMaemMoe COTNAacHO YKa3aHHIM
CHuIT 2.02.03 -85 (nna ankepHsiX PyHOAMEHTOB, KaK 1 HaOUMBHLIX cpaii) ;
Af ; — IUTOLaNbh BEPTHKAJIBHOW NOBEPXHOCTH CHOBUTA, M2 B i-M cnioe, MpH-
HHMaeMaf PaBHOM IS aHKEPHBIX (PYHOAMEHTOB — ITPOM3BENEHHIO TONIFHEE
1 1o Crost TaIOTO TPyHTa HA NEPUMETP aHKepHOU IUTHTHI, IS CBalf M CTON-
foB Ge3 aHKepHOI IUIUTHI — MPOK3IBEACHUIO TOJIIHMHE! { -I0 CJIOA HA MEpHMETP

X CeqeHHs.
12.15. Xenezo6eToHHbIe cBau (CTOUKY) HTONKHLI YIOBIETBOPATH Tpedo-

BAHHMSAM TPCIIMHOCTORKOCTH IIPH MOPO3HOM NMYYCHHH I'DYHTOB, 4 COCITHHCHUC
crolixu u Gammaka cron6Gyaroro pyHmaMeHTa TONMXKHO OBITH IPOBEPEHO HA OT-
PbIB TIPH ACHCTBHH KacCaTeJIbHBIX CHII HMYUYCHH.

PacuetHoe ycunme N, MH, pa3pbiBawiuee QpyHAAMCHT, OHpENeNACICH MO

dbopmyine

e Yy Topo Afh’ Y95 NQ, NG — ToO %e, yr0o B (popmyne (56), npuuem IIpH OIi-
pefienieHuH Harpy3ku N anfg cronGuaroro dyHpamMeHTa COOCTBEHHEBI BeC

TPYHTA ¥ aHKEPHOHU IUTHTEI HE YYUTBIBAaCTCA.
[Ipy mpoexkTHpoBaHWM (PyHOAMEHTOB C aHKepHo#t mHToli B (opmyine
(59) non A TIOHHMACTCH IUTOINANTh 0OKOBOI HOBEPXHOCTH CTOUKH B Ipefie-

nax pacueTHo# rnyOHMbI Ce30HHOI'C NPOTauBaHNI-TIPOMEP3aHHS,

13. HIPUMEPBI PACHYETA

Iprmep 1. Tpebyercs onpedenuTs TONMMMHY HOACHIIKA 110H cOOpHO-pa3-
OopHOe kapxkacHoe 3paanwe, ofOecHewMBawINyI0 Ha nonepxnocm HPUPOIHBIX
[THHECTBIX T'PYHTOB MaKCHMANBHYlO Temnepatypy T, my = ~-0,2°C. 3pamme

C XONOAHEIM NOANONBEM BO3BOAHUTICA B II0C. AMIASCPMa, OTMOCTKH 3aIPOCKTH-
poBaHbl Oe3 mokpeITHii. [IpupofHble IPYHTH — CYITIMHKY C IFIOTHOCTRIO Mep3~
JIOro TpyHTa B CyXOM coctosinuu 1,4 T/M?, cyMMapHO# BIaXXHOCTHIO Wit =

= (,3, BNAOXHOCTBIO HA TPaHNIaX TEKYYECTH ¥ PACKATRIBAHUA Wy = 0,3 u
W, = 0,17. MaTeprasi OACHIIKH — MECOK C IUNIOTHOCTBIO B CYXOM COCTOSHHH

1651/ M uw Wiot = 0,07. TlpoexTHas mmMpHHA GEpMBI MOACHITKH L= 2Mm
CpenHerooBas TemmepaTypa TpPyHTa TO C YYeTOM MPOTHO3a €€ H3IMEHEHUST

IIpH 3ac'1paﬁxe TECPPHATOPUH, B TOM UHCIIE 33 CYET YCTPOHCTBA HOACHINIKHU, COC-
rasnser —4°C.

TonumHy mOACHIITKH hS PacCUMTLIBACM B COOTBETCTBHM CO cxemoit 1l

(eMm. puc. 27). HopmatuBHas ™MmyOHHA Ce30HHOTO NMPOTAUBAHMA ITECYAHBIX
TPYHTOB, NOACTHIIAeMEIX ITTHHUCTLIMH, ONpeleNeHHast B COOTBETCTBHH C M. 5.2,
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dth_., s, n = 1,9 M. Ilo popmyne (18) c yuetom (19) npuk = k;l = 1 oupe-

AeNsACM BEIIHYHHY
h' = 10919 + 3(0,2) /(-4) = 1,86 m.

Tak kak hS'r > lB/ 3, TO YTOYHACM 3HAYCHHC hs' , HpHHUMAA k =1,62:

By =1,62:09:1,9+ 3 (-0,2) / (—4) = 2,92 m.
Hanee o popmyiie (17) paccyuTEIBacM hs

hy=0,5292(1 + V 1-0,76:09-192/(292 V=~2,7m.

Npumep 2. TpeOGyerca ompenermiTs pa3Mephbl NMOACHIIKH H3 YCIOBHHY pa-
BEHCTBA ITIYOHH CEe30HHOI'0 MpoTauBaHUA Mok cO60pHO-pa3OOPHBIM 3[JaHHEM U3
Onok-KOHTEHHEPOB M BHE €I'0 H 00eCIeUeHUs Ha NOBEPXHOCTH MIPHPOIAHLIX TIIH-
HUCTBIX TPYHTOB MAKCHMANBHOU TeMIECpaTyphl Tm = --0,2°C. Mepinort-

HO-TPYHTOBbIE YCIOBHS T¢ e, YTo B npumepe 1. HapykHble rpanm nopolis
GyHIAMEHTOB ¥ Hapy>XHEIX NPOHOJNIBHBIX CTCH COBHHYTHI OTHOCHTENBHO I'pa-
Hell nocnefHux BHYTPh 37aHUsI HA BEJIHHMHY a; = 1,2 M, a y HapyXHbIX TO-

HEPEYHBIX CTCH — HAPYXY HA BENMUHHY 2, = 0,6 M (puc. 34).

HopMatuBHaAs rnyOMHA Ce30HHOro IMIpPOTauBaHUA MNPHPOOHBLIX T'PYHTOB,
OlIpeNieSICHHAA B COOTBEICTBHMH C I. 5.2, dth 2= L4 m PacueTHas rny0OuHa

Ce30HHOT'O NpOoTaHuBaHMsA NOJ KpaeMm 3maHMd no dopmyne (11) dth = 09x
x14=1,26m. '
HUcxopa u3 cxemnl 11, mo popmyne (18) npu k= 1#n kh = 0,8 onpene-

JISIEM TOJILIMHY IOMCHHIKH [IOJ 3[laHHEM hs’ = 10819 +3(=02)/(—-4) =
= 1,67 M, npu 3TOM pacueTHads IMyOHHA CE30HHOTO NPOTAHBAHUA NMOJCHINKH
nopj 30aHHEM dth g = 0,8:19=1,52m.

YuuTeIBast, 4TO dth = dth <1 (tnyOuHB! NpOTaUBaABHA MO 30aAHUEM,

rae HeT TEIUIOH3ONAUNM, H BHEe 30aHHA, '€ OHa YKIIAABIBACTCA, MOJIXKHEI OBITH
paBubl) H h, = 1,67 M, B coorBercrBum cI.8.16 momyuaem 4; =d, + h —

— dth 1= 1,26 + 1,67 - 1,52 = 14 m. lilmpuny GepMbl v TOPILOB 3[HaHUA
IB BBEIYUCIIAEM H3 yCIIOBHA LB = Al + 2y = 14 + 06 = 2 m.

Hanee omnpenensieM TOMIMHY TEIDIOH3ONALMH BHE 3JAHMA MCXOMS M3
cxeMbl JII (cMm, puc. 27). KoadduumeHT TeIrIoBOI0 BIHAHAA OTKOCakh ¢ ApH
>

tB/hs = 2/1,67 = 1,2 npurmumaeM 1o Tabn. 10 paBubim 0,72. TormmuHy 3a-
IIHTHOTO CNOA II€CKa Hajd TEMIOoU3ONALHMEeH NMpUHEMaEM h{} = (0,3 M, a TOMIIH-
HY CJIos TCIUTOH3OMALMH B IIEPBOM NPHONHKeHUH MolaraeM h = 0,03 M, Tor-

Ja MIyGHMHAa NpOTaHBAHWA TOH TEIJIOH3OJALMEH h = d th s~ hy - hw —

= 1,52 - 0,3 — 0,03 = 1,19 m. Honaras, 4To 0TMOCTKH y CTPanBaloTcs 6e3 yep-
HOTO MOKPBITHA, IPHHAMaeM, cornacHo . 8.14,mo kaptam T 4= T1 =95%CHu
td - tl — ]..‘l,S"].()6 C.
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Puc. 34. IInan u paspe3 34aHHS B3
OnoKKOHTEHHEPOB

1 — Teimonsonsmmsa (HeHONONMUCTH-
pon IICB—c; 2 — pyHRaMEHTRI; 3 —
OnoKKOHTeliHepsl; 4 — pacueTHHIN
BI'BM
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[ipu Tyty = 109¢10° °Cec u hg = 0,3 M no Tabn. 11 mpuHMMaeM my =
= 0,93. llo ¢popmynam (22) u (23) opu R1 = ( (cnyuaif pacyeTa BHe 3/1a-
HUSI) HAXOIHM T2 5 t2:

T, = (109-10° — 14-10° (0,3)%)/(10,710%) = 10,1°C;

t, = 0,93-11,5-10° = 10,7.10° c.

Hnst onpegeneurs no ¢popmyne (21) xoMmeKkca 7 BHUHCIAEM 110 Qop-
MynaMm (7) 1 (6) BeTHYHHEI Lv {H Q, npuyeM Np¥ BLIYUCTICHUH Lvl HCIIOJIb-

3yeM XapaKTCPHCTHKH MecKa, 2 Q — XapaKTepHCTHKH CyrMMHKa. Jing 3Toro
OIIPEREIACM:
1) mo CH=uIl 11-18-76 mnsa rpyHra mOICBIIKM Aﬂ&“—‘* 1,32 Bt/ (MQC);

Cth: 2010:10° IIx/ (M3-°C); C.= 1780-10° Jx/(m<C); pja mpHpoaHbIX
TPYHTOB (CyITIMHKOB) Ap= 1,57 ﬁ'r/ (M-OC); Cf= 2180-10° Ix/ (MPC);

2) No peKOMEHOAUUAM 1. 5.4 npuMHUMAacM:

Tb £= 0 (ansA neckoB) H Tb ¢ = ~0,2°C (s CyTIIMHKOB) ;
3) no dopmyne (24) HAXOHMM IR TPYHTA NOJACHINKH (BHE 3JaHHA)
T, = —4+0,3(1,9-1,52+0,03) = —3,9°C:

4) no ¢opmyne (9) TeMneparypy
T=(39- (-0.2] [(10,7-109/13-10° ) -0,22] = -2,3°C

U COOTBETCTBYIOLICE 3TOM TeMIlepaType km = 3.8 (tabn.4).

Hcxonsa H3 BHIMHCHCHHBIX 3HAYCHHHA HaXOOMM

L, = 3,35-10%:0,07-1,65 + [ 10,7-10° 27- 10°) —0,1] [2010-10*10,1 —

—1780-10° (-3,9)] = 46-10° Hx/m>;
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Q= [0,25 - (10,7-10%/(13 109] (-39+0.2) 38 /1,572180°10%

ey
X

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

Hanee mo rpaduxy Ha puc. 28 npu n= 0,52 npurrMaem ¥ = 1,3 1 BHIUKC-
nsAeM TpeOyeMyIo TONHMHY TeINIOH 30 MK 110 opmynie (20)

h =005 (-1,30,72-1,19/1,32 - 0,3/1,32 ) = 0,03 m.

IHlonyyeHHOEe 3HaYeHue hW COBIIallacT C paHEe HOPUHATHIM, MTOITOMY IIE-
pecdeTa hw He Tpebyerca. Taxkum o6pa3oM, OCTABIEHHOMY YCIOBHIO VIIOB-
NETBOPAET MOACHIIKA TOMIKHOK 1,67 M C Terutou3onsumeH TonumHol h =

= 0,03 M, ynoXCHHOH B ee Tene Ho KOHTYPY 30aHHs Ha ITy6MHe OT HOBEpX-
HOCTH hy = 0,3 M. llupuna GepM y TopuOB 3/aHUSA ]'B = 2 M. Y HapyXHBIX
IPOZOJIBHARIX CTCH MOXXHO HAa3HAYHTH €€ HCXOLA H3 YCOBHA, YTOOBI Hapy KHBIH
KOHTYP TEIUIOH30NAIMA coBmazan ¢ OpoBKoii HOOCHIIKH, TOrna l‘B = 2 -

—ay = 2 ~ 1,2 = 0,8 M. BayTpeHHul KOHTYP TCIDIOH30JIALMHM OTOABHHYT
BHYTPB 3[AHHS HA BENTHUMHY &y = 0*4dth = 0,4-1,26 = 0,5 m(m. 8.16), Ta-
KHM o6pa3oM, nonHas mupHHa TEIUIOH30MSUMHE Y TOPIOB 3HAHMS I, t4,=
= 2+0,5= 25 M, ay npoponsastx cren 0,8 +0,5 = 1,3 m.

Tak xKax GpyHmaMeHTH Yy HAPYKHBIX IPOJONBHEIX CTEH CABUHYTHI OTHOCH-
TEABHO KpPas 3[iaHuA Ha BenHUYHHY 4 Py Az, TO MOXHO OTKAa3aThCA OT YKIIaAKH

TCITOU3ONAIMH ¥ NPOJONBHLIX cTeH (cM. puc. 34), ofiHaKo mpu 3TOM Heobxo-
IMMO, YTOOBI 2, > 3h = 341,67 = 5 M, TOCKONBKY B 3TOM CIIyyae TemIOBOE

BIIHAHMEC OTKOCOB Ha IMyOHHY CE30HHOIrO IPOTaWBaHMS noy, ITHMHU QyHOaMEH-
TaMH MOXHO He yuMThisaTh (1. 8.12).

Iipumep 3. TpeSyercs paccuMTaTh CBaWl NON BHYTpPEHHHE CTEHBI KWIOI'O
OBYX3TaXKHOTO CcOOopHO-pazbopHOro 3gaHM#A, BO3BOJMMOrO B HoC. AMIEpMaA
Ha cpok 15 ner. FpyHTH! npencTaBneHbl CYTMHHKAMM C JIBZHCTOCTHIO ii <
< 0,2, np¥ oTrauBaHMM T¢KyYMMH. UX cyMMapHast BRAOXHOCTE B CIlI0€ CC30HHO-

O IPOTAHBAHUA W, . = 0,3, BIIaXXHOCTE Ha I'palMIIC pacKaTbIBaHMA wp = 0,17,

YHCITO TDIACTHYHOCTH p = 0,14. CpennerofoBas TeMneparypa TpyHToB 1, =

= _4°9C. TIpoeKTOM npemycMOTpeHbI METAUTHYECKHE cBaH M3 ropsuenedop-
MHUPOBAHHAIX Tpy0 muamerpoM d = 159 MM ¢ TonuMHOUi CTEHOK A = 6 MM.
Ceau ycraHaBmmBamoTC] B OPpOOYpeHHBIC CKBaKMHBI, 3aMONHACMbIEC ITMHUC-
To-HeCYyaHbIM pacTBopoM. I[IMH2 Hag3eMHOM 4Yacty CBaW O MecTa HOpPHIIOXKe-
Hi4 TOPM3ORTAmbHON HATpYy3KHA 1.9 = 1,6 M. Harpy3xy Ha CBAK: pacyeTHas

BeprukansHasy N = 150 xH, pacueTHad rOpH3OHTANBHAS OT NCHCTBHS BeTpa
P=6,2 xH.

HopmatusHag TMyOMHa CEe30HHOTO NpOTAUBAHWS, ONpPEeACNHcHHAA IO 1.
5.2, dth n= 1,4 M. PacueTtniag rmyOuHa Ce30HHOTO IPOTAMBaHHUS MO Cepeu-
HOM 3paHwA Mo popmyne (11) d,, = 0,8-1,4 271,15 m.

PaccuuThIBAEM CBAI0 HA FOPHUIOHTAIBHYK ¥ MOMEHTHYIO Harpy3kH. Yud-
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THIBASI, YTO 3aMOJIHEHHE CKBAXYH NPOU3BOAUTCA IMHHHCTO-IISCYAHBIM PACTBO-
PCM, COIPOTHBIICHUE TPYHTOB CROA CE3CHHOTO NPOTAMBIHMSA B COOTBCTCTBHHU
¢ 1. 105 He yuuThIBaeM. BepTHKaANBHASA HAI'py3Ka BRIZBIBACT MOMERT B CBae

M ‘= Ne' = 150-0,03=4,5 kH'M, riee’ — fHonycKaeMoe CMEHICHHE CBay B
wiage, ApUHMMacMoe no pexomeHpamuaMm 1. 10.6 pasunim 0,05 m. Mowmenr,
MPUBEHEHHBI K MECTY 3aflelIKH, ¢ y4eTOM 3aBMCHMocTM (42): M = M'+

+ P (10 + dth +15b) =45+62(1,6+1,15+1,5+0,159) = 23,1 kHMm <

< Mu = 32 kH-Mm (1. 10.6), npu onpenericHuH NpedenbHOrY MOMEHTA Mu o
tabn. 15 pacueTHaa yIMHA CBaH lef npuHuManace no dopmyne (43): le £ =
=2(1,6+1,39) =598 m.

TaxuM ofpasom, BRIOpaHHOe HONCPEUHOE CEUSHHUE YAOBNETBOPALT TPeDo-

BaHuAM paboThI MaTepHaria CBau.
PaccuMThIBacM JTHHY CBAay B BEYHOMEP3INTOM I'pyHTe hf M3 ycnoBus obec-

nmeueHMss Hecyulell cmocoOHoCTH ocHoBaHMA. Pacuer npou3Bomum no dopmyne
(45). IlpemBapuTEnbHO 3aJacM hf= 2 M. Ilo pexomerpamusam n. 10.8 Haxo-

maM xKoxbduimeHT yonoBuit paboThl Yo = 1,32. dns Haxo>XpeHus 0o Tadm-
namM CHull I1-18-76 pacueTHBIX CONPOTHBICHHH Mep3NbiX IrpyHToB R R of
BRIgHCIISAEM 1o hopmyne (12) pacueTHBIC TeMIepaTyphl, NONL3YACh IpadUKoM
puc. 25 nna onpenencHia KoxpdHIMEHTOB a 7. 6"

T,= [-4-(=0] 057+ (-0,2) = -24°C, T = [(-4-(-0)]x

Z
x 029+ (-0,22) = —1,3°C; R= 1,2 Mlla; R .= 0,12-0,7 = 0,084 Mlla,

ITnomaps Topua ceam A = 0,25:3,14:0,159% = 0,02 M2, wromazns ee Goxobouit
NoBEpPXHOCTH Hike BIBM — A = 3,14-0,159-2 = 1 M2, Hecymas cnoco6-
HOCTE OCHOBaHHUSA Nu = 1,32 (1,2:0,02 + 0,084-1,0) = 0,14 MH.

Hecyiiyo criocoOHOCTH CPAaBHHBAEM C PacCUCTHOH HAarpy3koyd HCXoId H3
ycrnosust (44) : N= 0,15 > Nu/ (7, 7 y=0,14/ (0,9+1,2)=0, 13 MH., Cne
AoBaTeNnbHO, HEOOXOAMMaAs HeCyllass COCOOHOCTE OCHOBAHHS IPH hf =2 M

He foctraerea. TpeGyeman Hecyuias criocoGHOCTL MOXeT ObITh TOMiVYEHa B
YaCTHOCTH NyTEM YBENHUYCHHMS UTMHLI CBaH B BEUHOMEP3IIOM TI'PYHTC MJIH H3-
MCHEHMS COCTOSAHMS e¢ OoxoBo# moBepxHoctH Hmke BI'BM. INpuummMaercs,
YTO CBaH NPCOBAPHTENBHO KOpPOIUpPYIOT. B 3T0M cliyuae Raf': 0,12-09 =

= (0,108 MIla, Nu = 1,32 (1,2*0,02 + 0,108°1) = 0,17 MHu N < Nu/ (fynx
xny) = 0,16 MH, 1.e. siecymias cnoco6HOCTL crau obecmeunBaeTcs.,

[lpoH3somyimM npoBepKy yCTONYMBOCTH CBaW NPH IyYEeHHWH TPYHTa IO
dopmyne (56). OnpepensieM BXoAfilie B Hee Mapamerphl: Ko3dbHIMEeHTEL

Y= 1; Ty = 0,9; Y, = 1,1; pacyeTHYIO YOENBHYIO CHAY IIYUEHUS I dth =

= 1,15 M no pexomenmammam . 12.11 Ten = 0,127-1 = 0,127 MIla, miowaiae
MOBEPXHOCTH CBaH B fperdesnax ITTyOHHBI dth: A, = 3,14.0,159¢1,15 =
= 0,57 m*. Tax xax B 3roii dopmyie 7 TﬂnAfh': 1-0,127.0,57 == 0,072
MH < Nrf/('yn'TK) = 0,108-1/(0,9-1,1) = 0,109 MH, To ycTolunBOCTS CBaK
obecrieunBaeTCA KaK B CTPOMTENIBHON, TAK H SKCIUTYaTAIHMOHHOH NepHOIEL,
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[Ipumep 4. TpeGyeTca onpedeNnuTh pa3sMepsl NOAOLIBLI OTHACIIBHO CTOALLLE-
ro HezarnmyOneHHoro ¢dbyHmamMenTa c6opHO-pa3bopHOro 3aHUs, COCTOAILETO H3
ONnoK-KOHTEeHHEPOB, yCTAaHOBJICHHBIX ¢ 3a30paMH 3 CM ITpH 0OeCIICYEHHOM BO3-
MOXHOCTH [IePHOOHYSCKOTO BhIPaBHHBAHUA OTMETOK OIMOPHLIX KOHCTDYKIMH
B YUIOBHAX 3KCIIIyaTauuu. PacueTHBIi CpoK 3KCIUIVaTalMy 3[1aHWsA Ha IU10-
wagke — 5 ner. BeunoMepanble TPYHTHI HCIONb3YIOTCH no npuHUMNy 1. I'pys-
Thl CJIOS CE€30HHOI'0 MPOTAaMBAHMA MNPEACTABJIEHBI CYITIMHKAMH, MMEIOILHMMH
nocne orrauBaHus kKo3(pPUIMEHT MOPHCTOCTH € = 1 U NOKa3aTelb TEKy4YeCTH
IL = 1. HopMaTHBHasi BepTHUKaNIbHasi HAI'Py3Ka Ha ypoBHe KBaJIpaTHOH B Ia-

He nogowmBsl dyunameHta N = 35 kH. HopMa™BHEI#H MOMEHT Ha yPOBHE I1O-
AOLIBLI OT BeTpoBoi Harpysku M = 1,1 xkH-m.

[lockonbKy OMOK-KOHTEHHEPHI YCTAHABIIMBAIOTCA C 3a3opaMM HE McHeEe
3 cM U obecneynBaeTCs BO3MOXHOCTD IIEPUOANYECKOI'O BhIpaBHUBAHHA OTME-
TOK OMOPHBIX KOHCTPYKIM, TO B COOTBETCTBHH ¢ YKa3zaHhamu . 1.7 w 12.1
3JaHME MOXET pacCMaTpPHUBATHCA KaKmpHcnocoOneHHoe K nedopMalliam ITy-
YEHUA I'PYHTOB CJ10S CE30HHOIO NMPOTANBAaHHA.

PasMep nomolUBLL ONPENCIHsIEM B 3aBHCHMOCTH OT pacyeTHOTO CONPOTHUB-
JICHUS T'PYHTA, IPH 3TOM pacyer OCHOBaHMSI Mo AedopMalMsIM MOXET HE ITpo-
H3BoOuTLCH (1. 9.3 B). BHavane mo peKoMEHIAUMAM II. 9.5 ¥ yKa3aHMAM 1.3
npun. 3 CHull 2.02.01 —-83 BbiuKcnsgAeM pacyeTHOS COMPOTUBJICHHS TTIHHUCTOTO
IPYHTA CIOA CE30HHOrO NMpoTauBaHusA R, mpedBapHTeNbHO 3a1aBasCh CTOPOHA-

My nopourssl b=1= 09 M; R= v_,Ry (1 + k; (b~ by)/by) (d+ dg)/
/(Zdo) = 1100 (1 +0,05(09 -1)/1)2/(22) = 498 klla.

B cooTBETCTBHM C peKOMEHAAUUAMM 1. 9.4 MpH 3KCLUEHTPUCHTETE BEPTH-
KanbHOM Harpysku e = M/N=1,1/35=0,031 m>1/30=0,9/30=0,03 M

pa3Mephl BOOOWIBLI HOJKHBI ONpeicnAThCA B3 ycnoBuA (32), T.e. orpaHMye-
HHS KPaeBOTO NABNCHUS p . BETHUMHOHK 1,2R/09 = 66,4 xlla. I[lo dopmy-

ne (34) monyuacm

ax

_ + Lt _ 43,2 + 9,1 = 52,3 klla < 66,4 Klla, T.e.

Pmax
0.9.09 0,93
HaHHOE YCJIOBUE BLINOIHAETC.
AHanoruuHbii pacueT nmpH b = 0.8 M gaer R = 49,5 k[]a, Prax = 67,6 >

> 1:2:49,5/0,9 = 66 klla, cnemoBaTenbHO, MPHHATEIC pa3Mephl CTOPOH MOMOLI-
Bolb =1=0,9 M coxparsmoTcs.

[lpumep S. Tpebyerca onpemenuTh pasmepbl HOZOWBLI  OTHENBHO
CTOAILEro HapyXHoro HesarmybnenHoro dbyHuaMeHTa oHO3TaXHOTO cBopHO-
pa30opHOro MaHeNLHOTO 3[AHNU%, BOIBOIMMOTO B moc. AMuepma. PacueTHsii
CPOK JIKCIUTYyaTalMH 3[aHus Ha mollanke 10 ner. BeuHoMepanble TPYHTHI HC-
MONbL3yIOTCA 110 NPpUHIHNY 1. I'pyHTH! clios Ce30HHOTO NMPOTAHBaHUS MPEICTAB-
JICHbI CYITTHHKAM#, MMEIOLIMMHE II0CKIe OTTauBaHHa Ko3bDPUUHEHT NOPHCTOCTH
e = 1, moKasarenb TEKYYeCTH IL = 1, CyYMMapHYK© BJIaXHOCTH Wit = 0,3.
HopMaTvBHas BepTHKaNbHast HATPY3Ka Ha YPOBHE KBaJIpaTHOA B HJIaHE I1O-

moliBel pyHmamenra N = 35 xH. HopmamBHBIE MOMEHT Ha ypoBHE OJOLUBEIL
OT BeTpoBoO# Harpy3sku M = 1 xH-m.
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B coorBeTCTBHH ¢ ykasaHuamu 1. 12.1 nezarnyOneHHple OTACNBHO CTOA-
imHe dyHpaMeHTBI MOTYT OBITH IIPMMEHEHBI, €CITH MEXOY MX OHOUIBaAMH U
KPOBNCH NYYHHUCTBIX FPYHTOB OynaeT pacnonaratbcst OydepHsiil crioit H3 Heny-
YHHHCTHIX TpYHTOB. C 3TON Henbio NpHMeHsieM TOAOCHIIKY H3 HEeCKOB CpeliHe#
KPYIIHOCTH, YIUIOTHEHHBIX N0 CpedHedl HIOTHOCTH B CYXOM COCTOSHHM 1,65
T/M> .

[ipeapapurenbHo 3aacMCA TONHMHON ITOMCHIIKHY hs = 1 M. Hopmarus-
Hast TnyOMHA Ce30HHOIO NPOTAHBAHHS MECYaHBIX FPYHTOB, MOJCTHIIaEMbIX ITH-
HUCTLIMH, dth, s n 1,9 M (cm. mpumep 1); To e, MIMHUCTHIX dth, n =

= 1,4 m (cMm. npumep 2). [Ipu u3pecTHBIX 3HAYeHMAX d th, s, n¥ dth, ,, HaXo-

TAM H3 popMynkl (16) TONIMHY CE30HHONIPOTaAHBAIOLIETO CNOSA B IIPHPOTHBIX
pyHTaXx h2, [onaras, 4o iMpuna 6¢pmol 1B > 3h JH kh‘IIF =09 (n.5.6):

hy=dg (' ~h/dg o ) =14(09 - 1/19) = 0,52 m. Jlo-

NyCTHMMAasAs TONMIIMHA CJIOA NYMHMHHCTBIX I'PYHTOB, MOACTHNAIOUMX HEITYUMHHC-
Thle, comacHo m. 1.7 6, h, = 0,65 m. Tlockoneky hy < h,, , IPHHATYIO TON-

IIIMHY NOACBHIIKH oCTaBnAceM O6¢3 H3MEeHeHH .

Paszmep nmonollIBHL ofipeensieM B 3aBUCHMOCTH OT Pacy¥eTHOT'O COMPOTHB-
NICHUA TPYHTA, [IPH 9TOM pacueT OCHOBaHHA N0 HedopMalliaM MOXET He IIPo-
H3BOOAUTECA (n. 9.3B). BHauane mo peKoOMeHOAIMAM II. 9.5 ¥ yKa3aHHaAM m. 3

npun. 3 CHull 2.02.01-83 BeluMCIZeM pacyeTHOE COINPOTHUBIIEHHE MIECYIHOT'O
TPYHTa CJIOSE CE30HHOT0O NPOTAUBAHMS, MpeEABapHTENBHO 3aaBasiCh CTOPOHA-

MH Mmool b= Vv =05mM: R = ‘)'CZRO (1 + kl) (b - bo) /b_()) (@ + do)!
/(Zdo) = 1400 (1 +0,125(0,5 - 1) /1) 2/4 = 188 klla.

B COOTBETCTBHH ¢ PeKOMEHJAIMAMH II. 9.4 NpH SKCUCHTPUCHTETC BEPTH-
KanbpHOH Harpyskm ¢ = M/N= 1/35 = 0,029 m Gonee 1/30 = 0,5/30 =
= 0,017 M pazMephl DONOUIBLI JOIKHEL ONIPEIENATECA U3 yonosusa (32), T.e.
OTPaHHYCHHS KPacBOTO AaBJICHHA p .. BEMHIHHOH 1,2R /0,9 = 1,2:188/0,9 =

= 250,7 xlla. ITo popmyne (34) nomyuaem:

Prax = 35/(0,5:0,5) +1:6/0,5° = 188 kIla < 250,7 xIla.

[lockonbKy B OCHOBaHMH (PyHNAMEHTA 3aneraer Cjo#l INMTUHUCTOTro TpyH-
T4, I KOTOPOTO 3HaueHHe R MeHblle, YeM 7S recyaHoro, To,cornacHo 1. 9.3,
HeoOX0HHMO MHMPOM3BECTH MPOBEPKY [ABJICHHS Ha 3TOT cnaleri cnoft (CM. 1.
2.48 CHull 2.02.01-83).

Insa onpeneneHus %2
Ha DIyOuHe z = 1 M HaXo[¥M JIONONTHUTENbHOE NaBJICHHE HA OCHOBAHHE Py =
= 3.’5/0,.52 = 140 Ila, saremopu ¢ = 2z/b = 2-1/0,5 = 4 Haxomum no Ta0.
1 mpun. 2 CHuII 2.02.01-83 a = 0,108. Torna Uzp = apy = 0,108-140 =
= 15.1 kIIa.

Onsa onpeneneHus ozg — BEPTHKANBHOI'O HANPsSXKEHWsE Ha IMyOHHE Z oT

coOCTBEHHOr0 Beca IpyHTa INMPH CYMMAapPHOH BJIaXXHOCTH IpyHTa IOACBIIKH
= 0,07 HaXoOUM ero VOENBbHEIA BRec v = 165981 (1 + 0,07) = 17,3

3. Torna 0= 72= 17371 = 17,3 kH/m°. llnprHa ycToBHOTO DyHIA-

— JONOJTHUTENIBHOIO BCPTHKANBHOTO HAIIPDAXCHUA

W’ce::ﬂ:
xkH/m
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Menta o dopmyne (10) CHull 2.02.01-83 b, = #N/azp‘-: 35/15,1 =

= 1,5 m.

s bz = 1,5 M pacueTHoe CONpOTHBIICHHE I'TIMHUCTOTO T'PYHTA Cllos Ce-
30HHOTO npoTauBamms R= 10-100(1 + 0,05(1,5 - D) /1)(1 + 2) /4 =
= 76,9 klla.

CpaBHeHHE 2TOro 3HAUCHMSI C AcHCTIBYIOIMM OaBJieHHEM gzp + "zg —

= 15,1 + 17,3 = 32,4 xlIla noka3biBaeT, YTO NPUHATEIE Pa3MEPHI HONOILBL
dbyumamenta b = 1= 0,5 M yIoBneTBOpHIOT HeOOX0IMBIM TpeOOBAHUAM.,
Nprmep 6. TpeSyercs onpedenyTs pasMephl NONOIB OTHEIBHO CTodNMX
He3arnyOoneHHbIX QVHAAMEHTOB, KOTOpbIe pacnofaraloTcsd Mo cepelinoi u
KpaeM OJHO3TaXkHoro COopHOo-pa3bopHore znawud (U3 OnoK-KoHTEHHEpOB,
HMEIOINUX OTHOIGHHe MMuHLl L x BhicoTe H, pasHoe —2) MmpuHok 6 M ¥ 5~
Hoit 15 M, BO3BOIMMOTIO C HCHIONE30BAKHHAEM I'DYHTOB OCHOBAHU S 110 IPUHIMNY
Il Ha cpox t = 3 rosa. Tepmuyeckoe CONpOTHBNICHWE MOJla Ry= 345 (M* x

XGC) / Br, Hupuxa nopows ¢pyupameuroB b = 0,44 m, HopmatisHag BepTH-
KaJIbHAaA HATpy3Ka Ha yposHe momoums N = 2Y xH, HopMmarusHbIf MOMEHT Ha
YpOBHE NOAOUIB OT BeTpoBoit Harpysxu M = 0,4 xH.

Mep3roTHO-TPYHTOBEIE YCIIOBUS IUIOMIANKHU: TPYHTEI OCHOBAaHUA — B Mpe-
fenaX rnyOHHBI CE30HHOTO OPOTaUBaHMA — BJIRKHBIC MEJIKHE MeCKH CpenHeH

ITIOTHOCTH, HENYUMHUCTBIC, HH)Ke STOH INTyOHHBI — MENKHE NMeCKn ¢ CyMmap-

HOM BRNAKHOCTHIO W, . = 0,2, MIOTHOCTHIO OTTasgBUIIero IpyHTa NIPU MaKCH-

MAJIBHOM YINOTHEHHH P4 o = 1,62 T/M3 ¥ IUIOTHOCTHIO MEP3INIOIo I'pyHTa

B CYXOM COCTOHHHH 04 ¢ = 1,6 t/M°. TonuMHA Ce30HHONPOTIANBAIOMICTO CIOS
B MPHPOAHBIX YCIOBHAX h2 = 1,9 M; HopMaTHBHad rmyOHHa Ce30HHOrO HpO-
TaUB AHUSA dth h= 2.4 M; cpenHeroioBas TeMuaepaTypa BEYHOMEP3Noro MPyH-
Ta T0 = --0,560. OyHaMeHThI ONHPATCA Ha TIPUPONHBIC TPYHTEL,

PacueThl IpoHU3BOAMM B COOTBETCTBHM C yKasaHuAMH i, 7.2, 7.3 u

9.10. IIpeaBapHTENEHO BLIWMCIHAEM ITryOMHE! IIpOTaMBaHUS I'DYHTOB 3a CPOK
IKCIUTYaTallMH 3[1aHUA NOJ] er0 CepeIHHON dc 1 KpaeM d o> TOJIATAS, YTO OHO YC-
TaHaB/IMBACTCA Ha NpOTAaIBLUMH cnoff TonumHo# h .. =h,. Bpema t,,

HeoOXoAuMMOe A NpPOTaMBaHMA Ha ryOHHY hp the HO TabupmaMm 1 ¥ 5
pHA. 3, cOCTaBJACT IO cepelwHod 3mauua — 6,4 ropa, moa Kpaem — 12 ner,
PacueTHBIe 3HaYeHuA rNyGHH NpoTaMBaHHs 3a NPHBEACHHOE Bpems to + {, =
= 9,2 u 15 ner H3 Tex e TabGnui: dc = 2,6 M, d, = 2,4 M, Tak Kak d, =
=24mM< 1,5 dipy, n = 1,5+2,4 = 3,6 M, nputimaem d = d,(m7.4). Cneno-
BaTelbHO, MON PYHNAMEHTaMH BEYHOMEDPINLIA IPYHT HONOIHUTEIBHO IpoTan-
BacT Ha IMybuay h=d - hy = 2,6 — 1,9 = 0,7 M. OTHoCHTeNBHAA OCallka
iﬂmmm rpyHTOB o CHuI111-18-76 T (pd, th™ P4, ¢ fpdj h =

= (1,62 - 1,6)/1,62 = 0,012. Ocanka ¢pyHnamenTa no popmymne (2) S =
= ethh= 0,012°0,7 = 0,0084 M (ocanky, BEI3BAHHYIO YIIOTHEHHEM TeCya-

HBIX I'PYHTOB ClI0S Ce30HHOIO MPOTaHBAHHS, B CBA3M C €6 MATOCThIO, HE YUHTLI-

BacM) . 3HaueHHe S CyLIECTBEHHO MeHbllle NMPEICBHOM CPemuel ocalky S, —
= 176 cm (@ 4.6). u
[Tockonbky S <5 H OTHOCHTCNIBHAA Pa3HOCTE OCailOK CPEAHEro M Kpait-

Hero ¢yunaMeHToB 67H3Ka K HYNKo ( dc = d, ¥ Ha QPYHIAMEHTBI JEHCTBYIOT
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OJJMHAKOBLIC HArPY3KH), pa3Mepbl ux [IOJOUIB ONPEOCNACM U3 YOIOBHA OI-
paHMYCHUSA CPEQHEro AanjicHMs Ha FPYHT €TI0 PaCYSTHBIM CONPOTHUBIICHHEM,

[IpeaBapuTenbHo 10 PEKOMEHIALMAM 11, 9.5 » yKazauuwsam 1. 3 ppuit. 3 CHull
2.02.01-83 naxonuM pacueTHOe CONIpOTHBNEHHEe R = v ) I~".0 (1+ 1(1 (b - bo) /
/bg) (d+dy) [ (2d5) = 1,26-200 {1 + 0,125 (0,44 — 1) /1]2/4 = 117 ITa.

TpeOyemas MIUHA NOROHIBEL QYHIZMEHTa UCXOAR U3 pacyeTa OCHOBAHUS 1IEHT-
panbHO Harpyxeuunoro ¢yHmamenta 1=N7%,/(bR)= 29 -0,8 (0,44 -117) =
= 0,45 M | cm. dopmyny (31) ]. IIpunumaem L= 0,5 M. Tak KaK SKCHEHTPH-
CHTET sepmMKanbHot Harpyvaxu e = 04/29 = 0,014 m mensitie /30 = 0,5/

/30 = 0,017 M, To, COFNAacHO YKa3aHUAM M. 9.4, npUHATREIE pa3Mephl NOAOIL-
Bpl b L= 0,44:0,5 M coxpanusiorca,



HPHIIOXKEHUE 1

PEKOMEHJIAIIUM 110 COCTABY MHXXEHEPHBIX U3bLICKAHUH
I1IJ1s1 KOMIUIEKCOB MOBWJIbHBIX 3JJAHUA

O01Me NonoXeHun

1. Hacrodume peKOMEHIAMU OHPEOEIIAIT COCTaR M COACpXaHMe HHXKe-
HEPHLIX HM3bICKAaHWHA, BBHIMONHIAEMBIX HA IUIOINAaAKaxX, KOTOphie 3aCTpaMBalOTCH
MOOHMABHLIMHK 3daHUsAMHA. OHHA JONONMHAKT yKa3aHUs “PyKOBOJACTBA IO HHXe-
HEPHBIM H3BICKaHHAM s cTpoutensctBa’ (M.: Crpoitnspar, 1982) no BbI-
MOJTHCHUIO HHXXEHEPHO-TEOAE3WUCCKUX M HHXEHepHO-TeoNorHuecKuUX paboT ¢
yyeToM ocofGeHHOCTEH 3[4aHMIl YKa3aHHOTO THIIa, OTMEUYEHHBIX B 11, 3,

HU3bicKaHBA IS TPacC BHEIUIOMIAIOYHBIX KOMMYHHKALMA H COOPYKEHHIA,
HCTOYHHKOB BOOOCHAOXKEHHA, MECTHBIX CTPOMTEHBHLIX MaTCPHATIOB U NIpyTue
IPOBOOATCA B COOTBETICTBHH C TPeOOBAHMAMM CHEUHUATIBHBIX HOPMATUBHEIX [I0-
KYMEHTOB U CTaBAapTOB.

2. Ilpu npoBenecHUH U3BICKAHUR HeoOxonuMo cobnwonars obume Tpebona-
HUg, codepKaumpecs B HOPMATHBHBIX mgoKymeHTax: CHull 2.02.01-83,
CHull 11-18-76, CHuII 11-781 ”CrpourensCcrBo B ceficMHYeCKHUX palfoHax”.

3. UmxeHepHEIe H3BICKAHUSA BbLITIONHIIOTCA B COOTBETCTBMM C IIpOrpaM-
MO#, COCTaBNMAEMON KH3bICKATeNbCKOH OpraHU3alMeit Ha OCHOBaHHHU TCXHMYeC-
KO0 3aJaHHA # paspellcHUA Ha NPOBCOCHHE H3LICKaHMH, TpeacTaBnsieMbIX 3a-
KasuwikKoM. Ilporpamma M3EBICKaHHB olpefensier coCcTaB ¥ 006meM pabor, ove-
PEMHOCTh UX BLIIONTHEHMA M COACPKAHUEC OTUETHON TOKYyMEHTAUMH.

4. U3nICKaHMA HOMKHBI IIPOU3IBOMUTLECA, KaK NPaBHIiO, OOHOCTAAUIHO U
KOMIUIEKCHO, ITPEANOYTHTENEHO B DeCCHeXHbLIM mepuon rofa. IipH uyHMcieHHOC-
TH HHBEHTapHOI'o nocenka Gonee 350 yen. U3BICKaHUA PEKOMCHIYETCSA IIPOHU3-
BOOMTE B ABa J3Tana: g pa3paboTKH I'eHepaIBHOIO IaHa, COBMEILICHHOIO ¢
IPOECKTOM HETANIBHOM IIIaHHPOBKH, U 1A palouero npoexTa.

5. [Ipn nMpoBedeHHM H3BLICKATENBCKUX PabOT HOMKHBI cOONIOHATHECH Tpe-
GoBamMs MO OXPaHE OKpYXKaloIIek cpepbl, ykaszauusie B CHull II-18-76. Jtu
paboThl He JOMKHEI COMMPOBOXAATECAH :

pa3pylUeHHeM pACTUTCNBHOIO INOKPOBAa U NOJIECK3E HECOPraHU30BAHHLIM
IBHOXEHUEM TPAHCIOPTHBIX CPECTB;

BBIpYOKOH neca;

BO3HHKHOBCHHEM NOXapoB U NaJioB;

3aU'PA3HCHAEM BOJI, IOYB M MONOC CTOKA ropioyuec-CMa3soYHbIMHM MaTepUana-
MU H OYPOBBIMH PacTBOPAMM C BpeAHLIMH KOMIIOHCHTAMH.

[Tocne 3apepllieHHs H3BICKATENIBCKUAX palboT HonKeH OBITH TIPpOH3BEHCH
JMKBUNALMOHHBIA TaMIIOHaXX FOPpHLIX BBIPADOTOK KM OCYLUECCTBIIEHA PEKYIILTH-
Bal¥sA PACTUTENIBHBIX IOKPOBOB B MeCTaX NPOBEACHUA paboT.
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NHuxenepHo-reonesnyecKue U3LICKAHHA

6. Tonnorpado-reonesnyeckre padorhbl Ha WICWIAIKE HPOBOAATCA MPU OT-
CYTCTBMH TOROTI'padHUYecKkHX IViaHoB macurrados 1:500 — 1:1000 mo u3yuaemo-
MY PaioOHY.

7. Tonorpado-reope3ndeckue padoThl BKIIIOUAKDT: MapipyTHoe o0cneno-
BaHHE pailioHa INIOHIAAKM (COBMECTHO C TeOJIO'OM) s YTOUYHCHUS T'paHMUIl
WIOMAAKH; pa3BUTHe (npH HeoOXOAUMOCTH) CeTH reolie3ndycCkoro o0ocHoBa-
HUS; TomorpadHyeCcKy® ChREMKY BbiOpaHHo# mwrontagku B macuyrrabe 1:500 ¢
CEUCHUAMHU FOpH3oHTaNsAIMH depe3 (0,5 M; BbIOOP U 3aKpeIUICeHHE KOHTY POB ILIO-
IAJKH B HATYPE BPEeMEHHBIMH 3HAKaMM;, YCTAHOBKY U MIPUBSA3KY TPeX NOCTO-
AHHBIX penepoB (MNP OTCYTCTBMHU B palioHe paboT reoae3uueckoro MyHKTa) ;
IIPUBA3KY HHXCHEPHO-TEONIOTHYCCKHUX BhIpabDOTOK.

8. g miolnafokK aBTOHOMHBIX KOMIUICKCOB MOOHIIBHBIX 3JaHMH, ya-
JIEHHBIX OT IYHKTOB roCydapCcTBCHHON TeoAC3UUCCKON CEeTH M HE CBA3AHHBIX C
CYIHECTB YIOILMMHU CETAMMU TOPOT U HHXCHCPHBIX KOMMYHHAKAIMHI, IOy CKaeTCcA
HCHONBE30BATE CHCTEMY YCITOBHBIX OTMETOK H KOOPIMHAT.,

9. Ha TeppUuTOPHH C ceTAMH NSHCTBVIOIUMX IMOA3CMHBIX KOMMYHMKAIIAK
HEOOXOMMO NPOBEPUTH U NPH HEOOXOMUMOCTH YTOUHHUTH NIOJIOXKECHHE ITOI3EM-
HBIX ceTeii B npedenax BbiOpaHHOR IJIoiafiKU M HAaHECTH MX Ha ToHoI'paduucc-
KAH IUTaH.

HixeHepHO-TeoJIorHYecCKre H3bICKaHUS

10. UHXeHepHO-TeOlIOFHYECKHEe H3bICKaHWA BKIKYAIOT: cOOp M aHAIH3
MaTEePHAIIOB MO UHXKCHEPHO-TEONIOTI'HYSCKOH U3 YUCHHOCTH palioHa, peKOIrHOCIH-
POBOYHOE MapLIpyTHOoe olcrienoBaHue BBIOpAaHROH IDIOINAAKH, YCTAHOBJICHHE
IeOJIOTHYECKOrQ CTPOCHUA C BBIICTICHUEM HHXEHEPHO-TEOJTOrHYeCKHUX II1EMEH-
ToB (UI'J) M noka3saresteit CBOMCTB I'PDYHTOB, MEP3/IOTHYIO CHEMKY H IIPOTHO3
U3MEHEHUA COCTOSHUA U CBOHCTB TPYHTOB B HNEPHOL SKCIUIyaTallMH 3OaHHIA,
OLICHKY HeOmaronpusTHRIX UIA CTPOHTEIILCTBA IeosOrMUeCcKUX IIPOoileCCoB U
SBJICHUN M OKOHTYPHBaHHE YUYaCTKOB, HEIIPHTOAHBIX ISl CTPOUTEIIBCTBA.

11. COop ¥ aHaIHU3 MATEPUAIOB HHXXCHEPHO-T'EOTOTHUeCK O H3 YUSHHOCTH
paiioHa HPOHU3BOAATCA B NPeANONICBOK Ce30H. B IoJieBoit C¢30H BBIMONHAIOTCS
PEKOTHOCHHMPOBOYHOE MapHIPyTHoe o0cinenoBaHue IDIOMIANKHM, MeEP3NNOTHaA
CheMKa, NpOoXoZKa ropHeIX BbIpabGoTox, orbop M Mccnemosanue oOpa3iioB
IPYHTA IS YCTAaHOBJIEHHS IMOKa3aTeneif HX (PH3IHKO-MEXaHHYSCKHX CBOHCTB,
a TakxXe xamepanbHad oOpaloTKa MaTepHanoB — COCTaBJICHHE HHXXEHEPHO-
reosornuyeckoi kapthl B macirrabe 1:500 — 1: 1000, paspesos, nonesoit
KapThl (akTHUYECKOI'0 MaTepuana, BEOOMOCTH NoKa3aTesicih H CBOHCTIB I'PYH-
TOB M HX CTaTHCTHYCCKH 000CHOBAHHBIX 3HAYCHHIA,

OKOHYATENIbHbIM OTYET N0 HHXXCHEPHE-T'eOJIOTHYCCKUM HU3BICKAHWSIM CO-
CTaBJIACTC [0 3aBeplileHHH IIOJICBBIX HMCCNeJoBaHMH H BKJIIOYAETCH B CBOI-
HBIH OTUET MO KOMIUICEKCHHIM HU3BICKaHMAM, pa3pabarbisacMBli B COOTBET-
CTBHH € yKa3dammsamu ma, 3.203-3.213 "PyxoBOICIBA [0 MHXXEHEPHBIM H3LIC-
KaHuaM s cTpourenberBa” (M.: Crpoimsgat, 1982).

12. B xopme MapiupyTHOoro oOcCnefioBaHusa IUIOINAOKH pa3pabaThiBaloTCs
pabouast rumnoTe3a ¥ IpeABapUTETIbHAA cXeMaTHYeCKad KapTa IMpeamnoaraemMo-
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I'o CTPOCHMA TCPPUTOPHU, UCXOOS M3 I'eONIOTHYECKMX jgaHmuadTHLIX NPH3Ha-
KOB, BRIABIIACMBIX TyTeM 0CMOTpPa 0OHaXXeHHil, CTpoeHHA penbeda ¥ BEIGOPOY-
HOH NMPOXOOKH ulypdoB U 3aKkonylieK, B COOTBETCTBHHM C M'MIOTE30l Hameua-
CTCA PaCNONIOKCHUE HHXKEHEPHO-TCONIOIHYECKUX BHIPaGOTOK € LENBIO YTOUHE-
HHL  TCOJIOTMUYECKOrO CTPOCHHA IUIOMIAIKM M YCTaHOBJICHMs IOKa3aTene
CBOWCTB TPYHTOB 10 Kaxaomy HUT).

13. Ilpd OTCYTCTBMM HaIUIOHIA[IKE APKO BBIPAXKEHHBIX TeOJIOTHYECKHX
IPU3HAKOB HAMEYAIOT NIEPBYI0 CEPHIO Pa3BEeNOYHBIX cCKBaXuH. IIpu koHpurypa-
IIMH IUIOagKH, OM3KOoN K KBaJApaTy, CKBaXXuHhl pacrionaraioT BONM3H yIJIOB
H M0 OCAM IIOIHaHKH, NIPH NICHTOYHOH KOH(UTrypallHH — IO €€ I71aBHOH oM,
yepe3 50—-60 M, BHe 32BHCHMOCTH OT PacHONOXEHHA IMPOCKTUPYEMBIX 00pek-
ToB. YHCNOo CKBaXXHH PEKOMEHNYETCHS NPHHHUMATEL paBHBIM 6-9 Ha KaKIbBNi
reKTap IoUagKH, HO HE MEHEe 5 Ha INoLanKy. JIBe CKBaXKUHBI U3 NIEPBOH Ce-
P peKOMEHAyeTCA 000pyIoBaTh WA onpefieneHus s TeMOepaTypsl TPYHTOB Ha
myOune 10 m B coorBercTBHU ¢ TOCT 25358 —82. Hipu 3TOM OIHY CKBa>KMHY
BhIOUPAIOT HA BO3BSINICHHOM yYacTKe MUKpopenseda, a Jpyryo — B MOHHXKEH-
HOM (T.e. B YOUIOBHAX PA3IMUHOI0 CHerOHAKOIIICHUA) .

14. Tlo pe3ynpraTamM pazpepouHoro OypeHHs CKBOKUH nepBoil CepiH,
BBIMOTHAECMOI'0 € NMONHBIM OTOOpOM H oONHCaHHEM KEpHOB H B3idTHeM obpas-
OB TPYHTA IS aHATM30B, OLEHWBAKOT CIIOXHOCTh HHXEHEPHO-FEONIOTHYECKHX
YCIIOBHH H BBIOACPXKAHHOCTH CBOWCTB I'PYHTOB II0 IUTOHIAZIKE, 4 IIC XapaKTepy
3aNieraHis ¥ MOIUHOCTH BbIZeNeHHbIX WUT'D pa3pabarbiBaloT MMM YTOUHAIOT pa-
Oouyio TMMOTE3Y U CXeMATHUECKYIO KapTy I'eodOrHUYECKOr0 CTPOCHMU IMIIOLIaf-
KH.

15. B xone MapiupyTHoro ofcneoBaHus BBIABIIAIOT IIPU3HAKHU, XapaKTe-
PH3YIOILE HaHuMe HeMIaronpUATHBLIX IJIA CTPOUTENLCTBA MeOAOTHYCCKUX, B
TOM UYHUCIIe MEP3NIOTHBIX, NMIPOIECCOB U ABJICHHHI ¢ yKa3aHHeM Ha KapTe ydacT-
KOB HX MPOABJCHUA, H IPOTHO3UPYIOT HAIIPABICHHA HX PasBHTHA HA CPOK IKC-
Inyataiud MOOHNLHBIX 31aHMIH,

16. [HocnenyolMe CepuM pa3BelloYHBIX CKBAXXHH Ha IDIOINAJIKE HA3ZHaYa-
IOTCSl UIS YTOYHEHMS XapakKTepa 3aneraHuss pbineneHHbIX UT'J u ycraHoBIe-
HASI HOPMATUBHEIX H PAacCYCTHBIX 3HAYECHUH NOKAa3aTeNch CROUCTB I'PYHTOR, IIPH
3TOM 0Cco00¢ BHHMaHHe YIAENSETCSA YTOUHEHMIO PacIooXeHUs CUNbHOLedOP-
MHUPYEMBIX FPYHTOB (NYUMHHCTBIX, 3aTOP@POBAHHbBIX, CHIBHOIIBAMCTHIX H T.IL.) .
[Ipn npuBsi3Ke THIOBHIX HPOECKTOB KOMITIEKCOB MODHJIBHBIX 3/IaHUM PacIoo-
XKCHHME ITHUX CKBaXHH CIICOYyeT BRIOMpaTh B NpelciiaX KOHTYPOB COOPYXKeHHH,
GiiKe K HX OCHM.

Ecnu cxanbHble KOPEHHBIC NMOPOABI 3ajieraloT ONnH3KO K NMOBEePXHOCTH,
CKBaXXMHbLI PCKOMEHAYETCH 3arny0nsaTh B KPOBJIK 3THX NOPOA HE MeHee ToJl-
IIMHBI HEBBIBETPENnon Cxaiibl mwioc 0,5 m.

17. YcTraHoBNeHME MOKA3aTeneid CBOUCTB I'DYHTOB NMPOH3BOMHUTCA B HpE-
nenax BuieneHHbIx UI'D, npu 3ToM o06s3arenibHO ONpenenaoTCs XapaKTepHrC-
THKYM TPYHTOB CHOS C€30HHOTro IpOTauBaHMsA-npoMecp3anus. I'myOuHa onpo-
OoBaHHa CBOMCTB rPYHTOB NPHHHUMAETCS B COOTRETCTBHH € YKa3zanusmMy 11 3.13

“PykoBoJICTBa 10 HHXKEHEPHRIM  M3BICKaHMAM [OJNA CTPOHTENheTBa” (M.
Crpoitvanar, 1982}, Ho ne Gonee 10 m,
18. B mponecce HHXEHEPHRO-TEOMOIHUCCKOro onpo60 Banus B o01LHEM Cly-
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yae QIUpeHenA0TCa KiraccuPuKaAMOHHBIC TUIILL, BUOBL ¥ PA3HOBUAHOCTH TPYH-
ToB o I'OCT 25100-82 1 moka3zarenu UX CBOICTB:

I'PAHYIIOMETPHYECKHHU COCTAB;

Ipeaens! ITTACTHYHOCTH ¥ IOKA33TENb TEK YUSCTH IMIUHUCTRIX MPYHTOB,

eCTeCTBECHHAA BIIAXKHOCTE,

ITIOTHOCTDL I'PYHTA HEHAPYUIEHHOH CTPYKTYPHI;

IUIOTHOCTD YacTHIL TPYHTA;

KO3)DULIHECHT MOPHUCTOCTH (I FPYHTOB ClIOSA CE30HHOT'O MpOTaHBaHUA-
[IPpOMEP3aHUA — IOCKC X OTTAUBAHHSA) ;

OTHOCHTENBHOE COOEpAXKAHUE OPraHHYECCKOTO BEIECTBA;

CTelleHb 3aCOJICHHOCTH ;

XapPaKTCPUCTUKH arpeCCUBHOCTM TPYHTOBLIX BOH K Martepuany ¢yuHna-
MEHTOB.

It Mep3NbIX MPYHTORB JIONIONTHUTENIBHO OIpemeIaIOTC S ;

KPHOTreHHaA TeKCTypa;

JIBOMCTOCTE 32 CYET JICAAHBIX BKITIOUCHHIT

KOXpOUUHUECHTHI OTTAaUBAHUA H CXKHUMAEeMOCTH TPYHTOB IpH OTTaUBaHHHU
HIIM OTHOCHTENIBHOE UX CXKaTHe IIPH OTTauBaHNH

INOTHOCTH OTTasABIIEro HECYAHOI'O I'PYHTA HNPH MAKCHMAJNILHOM YIUIOTHE-
HUHA,

[UIOTHOCTh MEP3NIOTO TPYHTA B CYXOM COCTOAHMHM (IUIOTHOCTHL CKeENeTa
MEP3NOTo I'PYHTA) ;

BIAKHOCTE I'PYHTA, PACIONIOXKECHHOIO MEXy NeNAHbIMH BKIIOUYCHHAMH;

CPEeRHErofioBasi TEMIEPATYPa BEYHOMEPMIOro I'pyHTa, IpHHAMaeMas pas-
HoMf TeMneparype Ha rnyGuHe 10 M ¢ yueToM IporHo3a €€ H3IMEHEHHA 1IPH 3acCT-
polike TeppHTOPHH (32 CueT yHaJieHUs WU YIUIOTHEeHHA TOP(POMOXOBOTO IOK-
POBa, YCTpoiCcTBA TOACHIIKHA ¥ T.1L.) .

KpomMe Toro, yCTaHaBNIHMBAIOTCA B MPOTHO3UPYIOTCA TOPH3OHTHI NMOABIIC-
HMSL ¥ CTaOMnH3aluH NOA3eMHBIX BOI M CTMETKH KpOBJM 4 NOHOLIBLI Mep3-
JIBIX TPYHTORB B Npelenax HCCnelyeMon TOMIH.

KorninyecTBO OOHOMMEHHBIX OIpeHelcHHH XapaxKTepHCTHK yYCTaHABIIUBa-
€TCA B COOTBETCTBHHU ¢ TpcOoBaHMAME OCHCTBYIOIIMX HOPMATUBHBIX HOKYMEH-
TOB.

B pe3synerate ompoboBaHUA onpeaensioTCA HOpPMATHBHbIC U paCYeTHbIC
3HaYeHAA XapakTepucTHK rpyHros (I'OCT 20522-75), npu 3T0M JOBEPUTEAD-
Hafg BePOATHOCTh pacueTHHIX 3HaucHMi npuHMMaeTca pasHoi# 0,85 mis Bcex xa-
PaKTEPUCTHK, 32 MCKIIIOUCHHEM IUTOTHOCTH IpYHTa HeHapyIleHHOH CTPYKTYPHI,
o KoTopoit oHa ycTaHasnuBaeTcd paBHo# 0,85 n 0.95.

HopMaTuBHLIC 3HAYCHHMS MOOyJd OcQopMaliMH, YIOCIBHOIO CLENICHHA,
yIrla BHYTPEHHETO TPSHUS M pacUCTHOI'O CONPOTHMBIICHHS, a TaKXKe pacueTHhIC
ZHAYCHUS YOCNBHOIO CHCINICHKS M YIT1d BHYTPCHHETO TPEHUA HEMEPIILIX I'PYH-
TOB ONPEOCNAKTCA, KaK npasusio, ito Tabnunam CHull 2.02.01—-83 umm peruo-
HaJILHBIM JIaHHBIM.

IIpr cootBeTCcTBYIOUIEM 0DOCHOBaHMM HOIYCKaeTCd OTpPaHAUMBATL KOJH-
4ecTRO ONPeHensieMbIX IIoKa3zarence CBOUCTE T'PYHTOB.

19. [Tpu BHIABNICHYMH YYaCTKOB,HeONMATOMPUSITHLIX IS CTPOUTCIBCTBA (OT-
KpPBIThIC H NOTpeOEeRHbBIE TOPMAHN KH, XXHITBHEIC bk, CWIBHOJILIMCTLIE H TEKY-
Yde TIAMHHCTBIE TPYHTBI, NMOMOChl CKPBITOTO CTOKa H T..) PEKOMCEHAyeIcs
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[IPOU3BOOMTH YTOUHCHME IPAHULL 3TUX YUACTKOB € MOMOLIBIO HHXEHEPHO-TE€OJIO-
rHUeCKHUX BLIpaBoTOK HJIH METONAMH TeOPH3UUECKOH Pa3BECAKHN.

20. IIpK BEHIIONHEHUY HMHXeHEPHO-T'EOIOTHYECKUX U3BICKaHH 1enecoo-
PA3HO NPHEMEHSATh:

reoU3MUeCKHE METOORI IEKTPO- U CeICMOPa3BEIKH, d TAKXE nelmpu-
popaHMe asdpodoToMarepuanos Macutaba 1:12 000 — 1: 20 000 (st OKOHTY-
PUBaHUS MaCCHBOB BECUHOMEP3JILIX I'PYHTOB) ;

paJIMOM30TONHBIC BJAro- ¥ IUIOTHOMepsl, Hanpumep, Tuna BIIIP-1 u
NIIIP-1, B ckBaXvHHBIX BapHaHTax (i onpeleiieHHs: BIAXHOCTH H NNOTHOC-
TH TPYHTOB) ;

YCTAHOBKM CTAaTHYECKOI'O MIIH AHHAMHUYECKOT'O 30HIHPOBAHUA (i OLICH-
KH MEXaHHYeCKUX XAPAKTEPUCTHK H BHIICPKaHHOCTH CBOWCTB I'PYHTOB) .

21. Tlpu CcnoXHOM MHXMeHepHO-TeOKpPHONMoTrHYeCcKoil o0CTraHoBKe paiHoHa
BCUHOH MEP3noTht PE3yNLETATHI MEP3IOTHOH CHLEMKH PEKOMEHOYETCA NpCACTaB-
JATE KapToii MEpP37loTHBIX yCloBUM, colepiKailied H30JMHMH JALOUCTOCTH H
CPCAHCTOMOBBIX TEMIIEPATyp I'DYHTOB, 2 TaK)Ke KOHTYpPbI Y4aCTKOB C Hebnaro-
NPUSATHLIMH MEP3NOTHBIMH NpolieCCaMH M ABJICHUAMHE, BIIHAIOLLMMHA Ha Bb1OOD

NPOCKTHRIX PCILUCHUMN.

[IPHJTIOXEHIIE 2

PEKOMEHJIALIMU ITO TIEMOHTAXY UHBEHTAPHBLIX
METAJIJIMUECKHUX CBAH

1. M3BneucHue WHBEHTAPHLIX CBail IPOM3BOAMTCH MOCHE OTTAKBAHUSA OK-
PYXalOIMUX HUX TPYHTOB MM pacTBOPOB IIPH NOMOIIM 3INMCKTPOJIMTHUYECKOIO
Harpesa (puc. 1).

2. Hns onexTponUTHUECKOro HArpeBa PEKOMEHAYETCH HCHOAL30BAThH le-
peMeHHBIH ToK HanpaXeHdem 30 B, nonapaemMslil OT CBapOYHOT'o TpaHchopMa-
TOpa ¢ HOMHMH&NIBHBIM TOKOM  ~ 500 A (mampumep, TH-500 wmu TC-500).
OpHEHTHPOBOYHDIH PacXo/l MEKTPOIHEPTHH B pacyeTe Ha OJHY cBalo F mpH ce
JUTHHE, HaXoOAueiica B Mep3noM I'pyHTE, lf: 3-8 M cocraBnser s cBail

mmaMeTpoM d = 89 MM — 24 xBru, a s ceait d = 245 MM — 5-10 kBt1ey
(MeHbIIME 3HaueHHA E COOTBETCTBYIOT MCHBIIHM 3HAYCHUAM lf, a Donpiye —

GoIBIIMM) ; OPHEHTHPOBOYHOE BpeMs Nporpesa t.;, HAXOOMTCA 1o rpaduxam
(puc. 2).

3. KoHuenrtpauus pactBopa moBapenHoii com¥ C, HCIONb3yeMOro B Ka-
YCCTBE 3NICKTPONHNTA, olpedendercd o rpapuxkam (puc. 3), NpH 3TOM CiieAyer
HMETh B BH/1Y, YTO B HCTOYHHKAX BONOCHAOXeHH A BOAa MOXeT HMETh KOHIIEHT-
paiuo coneit mo 0,05 — 0,1% u mo3ToMy mpyu H3FOTOBJICHHHM 3NEKTPOJIUTA
HEOOXOMMMO YUUTBHIBATD AaHHbIC aHANTK3a BOALI Ha 3aCOTIEHHOCTb.

4. Tlpn M3BIECYCHVH CBaH PEKOMEHIYETCA CIACAYIOLMH HOPALOK HPOH3-
BOoACTBA pabort. Ilocie 3amornHeHWs CBad 3NEKTPOJIIMTOM K ¢e BepxXHell 4acTtu
NPHCOCAHHACTCA BLINCPTHBAKOIICE YCTPOUCTBO U NMOMAACTCH NUTAIOLICC HanNps-
eHue. B cnyvae 3aKUITaHWA SNCKTPOJIMTA CHJla TOKA YMEHBIUAETCS TMPH [10MO-
IU¥ PEryNMAPOBAHUA BTOPHUHOI'O HANPAXEHMA NMTAIOICro TpadcdopMaropa.
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Puc. 1. Cxema ycrpoiictBa ons
yCTpaHeHUust CM ep3aiiusg cBaid ¢
[PYHTOM

I —~ KoHTgrTel (MeTannuuecxkue
RAGCTUHBL ¢ OTBEPCTUAMU noOO
boarer, uau 6oaret M10-M12,
npucapeHnble 20108 KOU K
ceaej; 2 — TpybuaTaa ceas; 3 —
CTuabHan Tpyba uau CTANbHOU
cTepxcens ouamerpom 20—-25 mm;
4 — aexTpoaur; 5 — 3meKTpoO-
U30AATOPBL ¢ Wazom I M

Puc. 2. 3aBucumMocts BpemeHH
nporpesa 1, or nuamerpa cBam
d 4 IUTMHLI ee BMOpPOXeHHOM uac-
™l

Puc. 3. 3aBUCHMOCTb KOHIEHTPA-
1My sneKkTponuTa C oT guaMerpa
cBad d ¥ QJIMHBI ¢€ BMOPOXECHHON
4acTH | ¢
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BpeMsa nporpesa rpyHra, ZoCTaTOYHOE WA U3BCUEHUS CBaH, MOXET 0Ka3aTh-
Cs MEHBUIC, ONIPeACTICHHOTO MO rpadukam (pHC. 2), rodToMy AJIS yMEHbile-
HM A pacXola IfIEKTPO3HEPI'VH ¥ COKPAICHUA BPeMEHH NNEeMOHTAXXA BRIACPTHBa-
OIAA HArPy3Ka NPUKITANLIBACTCSI K CBAae HEHPEPhIBHO (UITH MEepUOOMUYECKH) B
TCYCHHC BCETO BpeMCHH nporpepa. I1pn Havane IOABHXKH CBau Hoava 37€EK-

TPOSHEPIHH IPEKPAACTCH, NPOHIBOIHTCA OTCOSOMHEHHE MOIBONAIMX ITPO-
BOJIOB ¥ M3BJICYCHME CBAM.

ITPHJIOXEHHE 3
TABJIULIBl IJ1s1 PACYETA MHOTOJIETHEI'O ITPOTANBAHUA
OCHOBAHWH
B,m Ry, I'my6uua nporauBaking d ., M, B ECIAHBIX
2

MY ————
x °C/Br - 0,5°C

g S

Bpems npoTaw
‘ o] ] o]
0 45 58 &7 79 10 123 141 155
4,1 5,2 6 7,2 9.1 113 129 141
172 24 35 43 55 15 99 1S 128
6 1,3 2,1 2.8 318 3,5 1,6 9,1 10,5
344 11 18 25 34 53 73 89 101
0.4 0,7 1,1 1,6 2.7 4.3 5,5 6,5
516 05 09 13 20 31 51 64 16
<03 0,3 0, 0,7 1,2 2 2,7 3,3
0o 5 65 15 9 11,5 144 165 18
4.4 5,8 6,8 8,2 104 13,1 15 16,4
172 28 42 52 66 9 12 14 154
9 1,7 28 36 48 6, 9, 112 12,6
344 16 24 33 46 T 97 114 129
0,6 1,2 1.6 2,5 4 6,2 7.8 9
516 08 1S 21 3 48 12 9 104
0,3 0,6 0,8 1.2 2,1 7 49 6,0
*Cm. 1. 7.3 6.



Tabnuuyga 1

rpyHTax nipu remnepatype Tg — Ty, ¢

n
L
Pnd
(W
.
'
fpused
>
N
!
e
-
NN
o
Lh
o

16,5 44 55 63 14 91 11 12,1 129 135
153 39 5 5,7 6,7 8,4 10,1 113 12 12,7
39 21 31 38 47 62 18 88 96 10l
11,1 1.2 1,8 2,3 3 42 5,6 6,5 7,1 1.5
12 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 7*
85 02 04 05 07 L1 L3 14 15 15"
3,9 <03 <03 <03 <03 <03 <03 <03 <03 <0,3*
194 48 63 12 86 106 13,1 147 159 168
176 43 5,6 6,6 7,8 9.8 12 13, 14,7 15,6
16,7 27 39 48 6 81 10,3 11, 12,8 13,7
138 1,5 2,5 3,3 4,2 6 8 9,3 10,3 11,1
141 1,3 22 29 39 55 14 87 96 104
10,1 0,6 0,9 1,2 1,9 2.9 4,2 5,1 57 6,3
116 06 L1 15 21 34 47 56 63 68
6,9 0,1 0,2 0,3 0,6 0,9 1,5 1, 2 2,1
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- T gy p—— T inllh A P

B, Ml Ros [ny6usa nporaupasus d ., M, B [TTAHACTBIX
2

M® X | ———————— ——

Ix OC/BT ~0,5°C

Bpems nnporaku-

1 l 2 l 3] 5 [ 10 l 20 J—_3O 40
0 5.2 69 8.1 9.9 126 159 182 20
4.6 6,1 7.2 8.8 11,3 144 165 18,1
1,72 3,2 4,7 5.8 75 10,1 134 15,6 174
1.9 3,1 4 54 7.8 10,7 12.8 14 .4
12 3 44 1.8 3 39 5.4 19 11.1 13.2 15
09 15 21 31 5 75 94 109
si6 1 L9 26 38 6 88 109 123
0.4 0,7 1.1 1.8 3 5.1 6,6 78
0 54 74 8,6 104 134 17,1 196 21,6
4.8 0.4 7.5 9,3 12 154 17,7 19.5
172 33 51 63 81 1L 147 171 19
15 2.1 3,4 44 6 8,6 11.8 14,1 15,9
344 2 3.3 4 4 6 8.8 12,3 14,7 16,6
1.1 1.8 24 3.6 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, Ml Rzoq I'ny6Guna npotauBatns d ., M, B IECYaHbIX
M X —— - am— - e, — — —
x VC/B _490C
Bpems npoTaw-
1 T 2 ' 3 J 5 ’ 10 1 ZEJ 30 ’ 40
0 4.2 5.1 5.8 6.6 7.8 8 9.3 ;*6
38 48 54 6.1 73 84 9 93
¢ t72 L8 25 31 36 44 5 54 5.2
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IpyHTax npu Temineparype T — Ty, ¢

-20C

IIpodonxenue ratn. 1

BaHKA 1, N1eT

50 2 l E 10 l l I l
21,5 5,1 6,7 78 9,4 12,1 148 16,7 179 193
19,5 45 6 7 8.5 i0,7 134 153 16,6 17,7
189 3.1 4,5 5,5 7 9,3 12,1 139 152 164
157 1.8 3 38 5.1 7.2 9.6 11,3 125 134
164 1.7 2,7 3,6 48 6,9 9,4 11,1 12,3 13,3
122 0,7 1,3 1.8 2.7 42 6,1 7.3 84 9.3
139 09 L6 22 32 48 69 83 94 103
9 0,3 0,6 0,8 1,2 2.1 3.3 4.1 48 54
233 54 7,1 8,3 10,1 129 161 18,3 199 212
21 4.8 6,3 7,3 9 11,7 14,7 16,7 182 19,5
20,7 33 4,8 6 1,7 10,3 134 156 17,1 184
174 2.1 3,3 4,2 5,7 8,1 10,7 128 142 154
182 2 32 4,1 5,6 8,1 109 129 144 15,6
138 09 1,7 2.2 3,3 5.1 7.5 9 104 114
158 1,1 2 2,7 39 6 8,5 10,3 11,7 12,8
106 04 0, 1, 1,8 3 4, 59 69 7.7

Tadbnuira 2
rpynTax npd Temueparype T — Ty ¢
—8°C

BaHuA t, f1eT

50; 1 l 2 Ls | 5 110] 20L30'40|50
98 37 45 48 52 54 56 56 56 56
9.6 3.5 4.2 45 5 5.4 56 5,7 58 59*
53 043 L6 18 19 2 2 2 2 2t
32 04 0,6 0,7 0,8 0,8 0.8 0.8 08 08*

15* <03 <03 <03 <03 <03 <03 <03 <0,3<0,3*
<03% <03 <03 <03 <03 <03 <03 <03 <03<03*



b

M20£ Iy 6uHa npoTauBaiA d., M, B ICCYAHBIX
xO°C/Bt| ——- — — - -
~4°C
_ ) Bpe;a [poTaH~
1 i 2 i ; I- S [ 10 [ 20 I 30 [ 40
T 516 <03 <03 <03 <03 <03 <03 <03 <03
<03 <0,3 <03 <0,3 <03 <«<0,3 <03 <0,3
0 4,7 6 6,8 8 9,6 114 124 13
4,2 54 6,2 7,3 9 166 11,7 124
o L7225 36 43 53 67 81 89 94
14 2,2 2.8 3,6 48 6 6,7 71,2
344 L1 18 23 3 39 48 51 54
0,3 0,6 0,8 i,1 1.5 1,8 2 2,2
516 04 06 09 12 L6 18 19 2
<03 <0,3 <03 <«03 <03 <0, <03 0,3
0 s 65 15 89 1Ll 131 146 156
4,5 3,8 6,8 8,1 10,1 12,3 13,7 14,7
172 29 42 51 64 83 103 15 123
12 1,7 2,7 3,5 4,5 6,3 8,1 9,2 9,9
344 15 24 31 42 57 13 82 88
0,6 1 1,5 2,1 3,2 4.2 4.8 5,2
516 07 L3 L7 24 34 45 sl 54
<0,3 0,3 0,4 0,6 0,9 1,3 1.5 1,6
0 3,2 6,9 8 9,6 11,9 147 164 17,6
48 61 712 87 111 134 153 164
s L7231 46 57 72 94 118 134 146
1,9 3,1 3.9 5,2 71,2 9,6 11 11,9
344 18 29 37 s 7L 92 105 114
0,8 1,4 1.9 2,7 42 3,9 6,9 7.8
516 1 L7 23 33 48 66 15 83
0,3 0,6 0,8 2 3 3,6 3,
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I'PYHTax IpH TeMaeparype T 0 Tb £

l -8°C

-l'

Ipoodonxenue ta6n. 2

BaHMA t, neT

] [ e[ [ o »[ #[a[=
<0,3* <03 <03 <03 <03 <03 <03 <03 <03<03*
<0,3* 0,3 <03 <03 <03 <03 <03 <03 <03 <03~
134 43 54 6 68 77 82 84 85 86
129 4 4.9 5,6 6,3 7.3 8,1 8,4 85 8,67
97 21 29 33 39 44 46 47 47 4T
7,9 1,2 1,6 2 2.4 2,8 3 3,1 32 32*
s6* 07 1 12 15 L6 L7 L7 17 L7F
23* <03 <03 <03 <03 <03 <03 <03 <0,3<0.37
2* <03 <03 <03 <03 <03 <03 <03 <03<03"
<03* <03 <03 <03 <03 <03 <03 <03 <03<0,3*
162 48 6 69 19 93 104 10,7 11,1 113"
154 42 54 6,3 7.3 8,7 100 10,6 10,8 11,1
129 26 36 43 52 63 7 12 13 T4F
105 15 2,3 2.9 3,6 4.5 54 55 56 5.7
93 L2 18 23 29 36 39 4 4l 4l
55 0,3 0,6 0,9 1 1,4 1,5 1,6 1,7 1,77
56 03 06 08 1 12 13 14 14 14
1,7* <03 <03 <03 <03 <03 <03 <03 <03 <03”
18,6 5 6,5 7.4 8,7 10,5 12,2 12,9 134 13,7
174 4.5 58 6,7 8 9.8 11,5 12,4 I3 13,3
154 29 42 5 62 17 9 96 99 101
129 18 2,7 3 4,5 59 7,2 7,8 8,1 8,3
2 L5 24 3 39 51 6 63 65 65
8,4 0,6 0,9 1,3 1,8 2.7 3.3 3,5 3,7 3,8*
88 07 12 L5 21 29 33 34 35 35°
4, <03 <0,3 0,3 0,5 05 057
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B, M RO, I'ny6uHa nporauBaiys d ,, M, B [IeCUAHBIX
M° x e - e s
x °C/Bt - 0,5°C
Bpems npoTau-
i B ] 1 S o
' j 2 3 5 10 20 30 40
I I . U | 4 ——
0 43 55 64 16 96 119 135 149
3,9 5,1 5.8 6,9 8,7 11 12,5 13,7
172 24 36 44 s6 14 98 114 126
1,8 2.7 3,3 4.4 6,3 8.2 9,7 10,8
6 344 14 21 27 37 85 17 932 104
0,7 I, 1,7 2,4 3,8 5,7 7 8,1
516 06 12 16 24 38 57 71 82
0,3 0, 0.8 1.2 2.1 3,6 4 5,5
0 48 62 72 87 1l 138 158 173
4,2 5,6 6,5 7,8 10 12,6 14 .4 15,9
1,72 2,9 4,2 5,2 6,6 8,9 11,7 13,5 15,1
2.1 .3 4,1 5,4 7,4 9.9 11,7 13,1
9
344 L7 27 36 48 69 96 ILS 129
1 1,7 2.4 3,3 5.1 7,5 9 10,5
516 09 L7 24 33 53 17 95 108
0,5 0, 1,3 2 3,3 5, 6,9 8
0 S 6,6 7,8 2__,3__ 12 15,3 174 19,1
44 59 6,9 8,4 109 139 159 179
., L7232 47 57 14 99 132 153 17
2. 3,6 4.5 6 8.4 11,2 13,2 14 8
344 2 3,2 4,2 3,6 8,1 11,1 13,2 149
1,2 2,1 2.8 3,9 6 8,7 10,7 122
5,16 1,2 2,1 2,9 ﬁ_li 6,3 9,2 11,3 12,9
0,6 1,2 1,7 2,6 42 6,6 8.4 2.8
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Tabnuna 3

— bl el el i _ p— el N o - T

IpyHTax NpH Temieparype 1 — Tb,f

-29C

BaHusiA t, neT

50 i 1 3 S 10 20 30 n 50
159 39 5 57 66 83 100 111 12 126
14,7 3,6 4, 5,2 6,2 7,7 9,4 10,5 11,3 12
137 21 3 36 45 59 IS 85 93 99
11,8 1,4 2,1 2,7 3,9 4,8 6,3 7,2 7,9 89
114 09 LS 19 26 37 48 57 63 67
9 0,4 0,8 1,1 1,5 2,2 3,1 3,7 42 4.5
92 03 06 08 12 18 24 27 30 31
6,3 0,1 0,2 0,3 0,4 0,6 0,9 1 1,1 1,1*
186 42 56 65 1,7 96 12 133 145 154
17,1 3,9 5,1 5,9 7,1 9 11,1 12,5 13,7 14,5
164 24 36 45 56 15 96 11 121 129
14,3 1,8 2,7 3.4 4.5 6,3 8,2 9,6 105 114
142 13 22 29 38 54 73 86 96 103
11,6 0,7 1,3 1,8 2,5 3.8 5,5 6,6 74 8,1
9 0, 0,6 0,9 1,2 2,1 3,1 3.9 4,5 4,
206 45 6 69 84 06 133 151 165 176
18,9 4 5,4 6,3 1,7 99 12,4 14,1 15,3 164
184 27 41 5 63 86 11,1 129 141 152
162 2 3.1 3,9 5.1 7,2 9.6 11,2 124 134
162 1S 26 34 45 66 9 = 105 117 128
13,5 1,1 1,7 2,2 3,2 4.8 7 8.4 96 10,5
142 09 L6 22 32 48 69 84 95 104
11 0,5 0,9 1,2 1.8 3,1 4,7 5,9 69 17,7
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B, m Rzg, I'nyGuHa nporauBanus d ,, M, B TIIMHUCTRIX
M~ X
x°C/Bt —-0,59C
| Bpems nuporam-
0 5,1 6,9 8,1 9.9 129 164 18,7 20,7
4,5 6,1 7,2 8.9 116 149 17,1 18,9
1,72 3,3 S 6,2 79 10,7 143 16,7 18,6
15 2,4 3,9 4.9 6,4 9 123 144 16,2
344 2,1 3,5 4,5 6,2 89 12,3 146 16,5
1,3 2,4 3,1 4.5 6,8 9.8 12 13,6
5,16 14 2,4 3,3 4,7 7,2 104 12,6 144
0,8 14 2 3 5 7,6 9,6 11,2
B, m Mlg(); I'ny6uHa npoTauBaHus d ., M, B TTIHHHCTBIX
x OC/Br - - -
—4°C
BpeMs npoTaH -
| -~ — - -
- 1 —l 2 1 3 " 5 :[ 10 I 20 ] 30 40
0 36 46 52 6 12 83 89 9
1,72 3,3 4,2 4,8 5,7 6,9 8 8,7 9.1
6 18 25 3 36 45 53 57T 59
1,2 1,8 2,2 2.8 3,6 4,3 48 4,9
344 06 09 12 L5 2 22 23 23
0,3 0.4 0,5 0,7 0,9 1 1,1 1,1
516 <03 <03 <03 <03 <03 <03 <03 <03
<03 <03 <03 <03 <03 <03 <03 <0,3
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IPyHTax IpH TeMuepatype 1 — Tb,f

L

BaHHA t, ner

50 ---mmm %

ITpodoaxwenue Tabn, 3

-2°9C

22,2 456 6,2 7,3 9 114 145 165 18 19,2
204 4,2 5,6 6,6 8,1 10,5 134 15, 15,3 16,7 18
20,1 3 4,4 54 6,9 9,3 12,3 143 15,7 17
17,7 2,1 3,3 4,2 5,7 19 9 10,6 12,5 138 135
18 1,8 3 38 5,1 7,5 102 119 135 14,7
15 1,1 1,9 2,6 3,7 5,7 8,1 9,9 11,1 12,2
16 L1 19 27 38 57 &3 10 114 124
126 06 1,1 1,5 2,4 3.9 6 7,4 8 9.
Tabnuua 4
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5.4 56 57 58
5.4 SJ 5,8 53 5,9%
1,8 19 2 2 2%
05 05 05 05 05*
<03 <03 <03 <03 <0,3*
<03 <03 <03 <0,3<0,3"
<03 <03 <03 <0,3<03*%
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B, RZO, I'ny6una nporauBauusi d ., M, B ITeCUaHbIX
M”® X
x °C/Br —49C
' Bpems opoTaw
1 o] =] o]
0 4 5,2 6,0 7,1 8,7 104 114 12,3
3,6 4,8 5,6 6,6 8,2 99 11 11,7
172 23 33 39 49 63 18 87 93
9 1,6 2,4 3,1 3,9 5,3 6,7 1,6 8,2
344 12 18 23 3 42 53 59 63
0,6 1 1,4 1,9 2,8 3,7 4,2 4,5
516 05 09 12 L7 23 29 31 33
0,2 0,3 04 0,6 0,9 1 1,5 1,6
0 42 57 66 18 98 12 133 143
3,9 5,1 6 7,2 9,2 11,3 12,6 13,6
172 25 37 45 57 15 96 108 117
1,8 2,9 3,6 4,7 6.4 8,4 9,6 10,4
12 344 14 23 3 39 55 72 83 9 _
0,9 1,5 1,9 2,7 4 5,6 6,5 7,2
s16 08 13 18 25 37 51 59 64
<03 0,6 0,9 1,4 2,2 3,2 3,8 2
0 44 59 69 84 108 132 148 16
4 54 6,3 7.8 9.9 12,3 14 15,2
1,72 2,7 4 5 6,3 8,9 108 124 134
15 2 3,2 3,9 5,2 1,2 9.6 11 12
344 16 26 34 46 66 87 101 11
1 1,7 2.4 33 49 69 8,1 9,1
516 09 17 22 32 48 66, 18 87
0,5 09 1,3 1,9 3.1 4,6 5, 6,
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BaHuA t, n1eT
a[ ] [ ] [ u] =] o] «]
§_}_ ﬁ 6,1 7,2 3 8,2 3,4

S gy plegees S Sy

A N i Syl ea—

126 37 48 54 61 72 8 82 84 85
123 35 45 51 59 6,9 79 83 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
4.8 03 06 0,7 09 1,2 1,3 1,4 14 14*
34 02 03 04 05 05 05 05 05 05°
1,7* <03 <03 <03 <03 <03 <03 <03 <03 <03*
15 4 52 6 1, 84 97 104 107 11
144 36 48 S6 66 81 95 16,2 10,7 11
124 22 33 39 48 6 T1 15 18 8
11,1 16 25 3.1 39 5.1 6,3 68 7" 72
96 LI 18 24 3 39 45 48 49 S5*
7, 0,6 1 1,4 1,9 2,7 33 35 36 3,7
68 05 09 12 L5 2L 24 25 26 26°
4 02 03 04 06 09 1 1,1 1,1 1,1*
17 42 55 64 16 94 L1 12 127 13
16,1 39 5.1 6 72 89 10,7 11,7 125 129
144 24 36 45 56 7.2 87 95 99 102
129 18 28 36 45 6,1 77 85 9 9.4
118 13 22 29 38 51 63 69 712 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 1,2 1,8 25 28 3 3,1
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I'PYHTAX IPH TeMuepaType TO — Tb,f

I -2°C

Tabnauga S

g EREEDE

BaHHUA t, NeT

i
154 25
13,9 2,1
12,8

e S—

— i e — . — i e Al — i R YR B LY S — —— N e el

]

3

< 0,3
<0,3

3,5

43

3,7

o[ =
9,9

ekl 00000 At el 0909090 0 0 0 "Seeaegeema®S 00000 Sy

e . = . L ST TR L T )

55 <03
<03*% <903
<0,3%¥ <0,3
172 25
15,3 2.2
146 0,7
11,6 0,4
12,1 <0,3
7,2 < 0,3
86 <03
4 <03
182 26
16 2.3
157 08
124 0.6
13,3 < (0,3
9,1 <0,3
109 <0,3
5.8 < 0,3

55 14 95 108 11,8 12,5
4.8 6,5 8,6 9.8 108 115
24 36 49 6 69 15
1,3 2,3 3,6 4,6 54 6
<03 <03 <03 <03 <0,3<0,3%*
<03 <03 <03 <03 <03 <0,3*
<03 <03 <03 <903 <03 <0,3*
<03 <03 <03 <03 <0,3<03*
56 18 10,5 12,3 13,7 14,7
48 6,8 9.3 11 12,3 13,3
24 49 T 9 103 113
1.9 3 4.6 5, 6,5 17,1
18 27 4 52 62 1_
<03 <03 <03 <03 <0,3 <0,3*
<0,3 <03 <03 <03 <0,3<0,3*
<03 <03 <03 <03 <0,3<0,3¥
56 19 1L 131 147 16
4.8 6,8 9,6 11,5 13 143
34 53 82 10 116 129
1,8 3 5,6 7,3 85 9.6
1,9 3,5 5,3 6,5 75 8,3
08 1,7 28 35 42 45
1 2 32 41 49 55
<03 <03 <03 0,3 <0,3 <03*%
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B, M Rzo, I'7iyOnHa npoTanBaHM g d,, M, B HeCUaHRIX,
M~ x -
x °C/BT - 0,5°C

BpeMa nporan-

0 2,8 3,8 4,7 6 8,5 12,1 148 17
2,4 3,3 4 3,2 1,4 104 12,8 14,7
721 19 26 39 63 97 124 145
15 0,7 1,4 1,8 2,6 4.4 7,3 9,6 11,4
344 0,7 1,5 2,1 3 4,6 8,1 10,5 12,6
6.5 1F0,,8 1,1 1,8 3 5,2 7,1 8,
5,16 0,6 LI 1,5 2,4 3,5 6,5 8,5 10,2
<03 <03 <03 <0,3 0,8 3 4,4 5,6
- —
Cwm. 1. 7.36.
B, Ro»
. M20 X I'nyGuna nporanBanus dy, M, B IECYaHbIX
x ®C/BT —————— ————— ——————
~49C
Bpems npoTau -~
1 I 2 I 3 [ 5 ( 10 l: 20 ( 30 [ 40
0 2, 3,2 3,8 4,8 6,1 7,5 8,2 8,6
2 2,7 3,3 4,2 5,6 7 1,7 8,2
1,72 <03 <03 <03 08 2,4 38 45 351
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 <03
516 <03 <03 <03 <03 <03 <03 <03 <03
<03 <03 <03 <03 <03 <03 <03 <03
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L e e Sl Sk SR Sp— L ] -—-——-—-——ﬁ-——-_———-—-

M2 X
x °CBT}—~——— e
—49C
Bpems nipoTan~
1 I 2 [ 3 :[ 5 I 10 -l 20 ] 30 :[ 40
0 23 32 39 5 68 89 101 109
2,1 2,8 34 43 6 8 9,2 10,1
172 06 11 15 22 37 54 65 13
9 03 06 09 1,3 23 33 41 47
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
0 2,4 3.3 4 5.1 7 9,5 11,1 12,3
22 29 35 44 61 84 99 11,
p L7206 13 18 26 44 66 19 9
0,4 0,7 1 1,3 2,6 4 4 5,5 6,5
344 04 06 08 14 24 3T 48 56
<03 <03 <03 <03 <03 <03 <03 <03
5,16 <0,3 <0,3 <03 <0,3 <03 <03 <03 <0,3
<03 <03 <03 <03 <03 <03 <03 <03
0 25 34 4 51 11 98 11,7 131
2.3 3 3,5 4,5 6,2 8,6 10,3 11,7
s L1206 13 18 29 46 71 9 104
0,4 0,7 1,1 1,6 2.9 4.8 6,3 7,3
344 04 07 L 17 27 45 61 12
<0,3 <03 <03 <03 <0,3 <«0,3 <03 0,3
516 <03 <03 <03 <03 <03 <03 <03 <0,3
<03 <03 <03 <03 <03 <03 <03 <03
- -
Cm. 1. 7.36.
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B, M Rzo’ I'nyGuHa npoTanBaHug d ,, M, B TTTHHUCTHIX

M X
x °C/Br -0,5°C
Bpems nporan-
T [ e[ ] =]
0 25 35 44 57 18 104 122 136
21 31 38 S 69 94 11 12,3
72 1 19 26 38 58 83 10 114
06 12 18 27 45 67 83 95
6 344 <03 07 12 21 38 62 78 21
<03 <03 04 08 2 39 54 6,6
516 <03 <03 <03 <03 <03 <03 <03 <03
<03 <03 <03 <03 <03 <03 <03 <0,3
0 25 35 44 57 8 11,1 133 15
22 31 38 5 7 98 11,8 134
721 19 26 38 6 _ 89 112 128
06 12 18 28 47 13 92 107
344 05 1 16 25 45 12 92 108
2 <03 05 O08 14 28 51 68 82
516 <03 04 06 12 28 52 7,1 86
<03 <03 03 04 1 26 4 5,3
0 25 35 44 57 8 11,3 13,7 15,
22 31 38 5 7 9,9 12,1 139
izl 19 26 38 6 93 11,6 135
12 06 1,2 1,8 28 47 74 95  11.2
344 05 L1 16 26 46 16 98 116
0’3 0’6 0’9 1:6 311 5,5 7,4 8,9
516 03 06 1 1,7 33 6 8 9,7
<03 <03 04 07 16 35 51 66
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TaObnupa 7

rpyHTax npu remuepatype Tg — Ty, ¢

l —-2°C

BaHMA t, TeT

o] I KK
147 21 3 37 47 64 84 97 107 114
13,4 1,7 2,6 3,2 4,2 5,8 7,7 9 99 10,7
125 07 12 L7 25 37 53 65 13 18
10,6 0,5 0,9 1,2 1,7 2,6 3,7 4,6 5, 5,8
102 <03 <03 <03 <03 08 23 33 4 45
7,6 <03 <03 <03 <03 <0,3 <03 <03 <0,3<0,3%
<03%¥<03 <03 <03 <03 <03 <03 <03 <03 03*
<0,3* <0,3 <03 <03 <03 <03 <03 <03 <03<03*
163 21 3 37 47 67 92 109 12,1 132
14,7 1,9 2,6 3, 4,2 5,9 8,2 9,9 11,1 12,1
142 07 12 18 27 43 66 83 95 103
12 0,5 0, 1,2 1,8 3.1 5 6,4 7,5 8,3
121 04 07 L1 L6 27 41 5 57 62
9.4 <0,3 0,35 0, 1,1 1,9 2.9 3.6 4 4,2
9,9 <03 <03 0,3 0,3 <0,3 1,1 2,1 3 3.8

l
f
l
l
i
l
l
l
|
|

17,2 g_,g_ 3 ?_:l f-_li §_,l 9.4 11,3 12,9 14,1
15,3 2 2,7 3,3 4,2 5,9 8,4 10,2 11,6 12,8
1510 08 13 L9 28 46 69 89 105 11,7
12,7 0,5 1 1,3 1,9 3,2 5 7,2 8,5 9,6
131 05 07 L1 L7 29 5 65 16 85
10,3 0,3 0,5 0,7 1,4 2 3,6 4,6 54 6,1
11 03 06 08 12 22 36 45 52 57
7,8 <03 <03 <03 <0,3 <0,3 056 1,3 1,8 2,2
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B, M Rzo, I'my6uua mporanBatus d,, M, B ITIMHHCTEIX

M~ X
x °C/Br ~0,5°C
BpeMms npoTas-
IR
0 2,6 35 4,4 5,7 8 11,3 139 159
2,3 3,1 3,8 5 7 9.9 12,1 14
172 1 19 26 38 6 93 18 138
0,7 1,2 1,8 2,8 4,7 7.4 9,6 11,4
15 344 05 L1 L6 26 46 16 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
<0,3 04 0,5 0,9 2 4 5, 7,2
%
Cm. . 7.3 6.

InyGuna nporansanus d ., M, B IIMHHCTHIX
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BaHU4A t, et
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3.1 47 67

1
17,7 23 3,

§__}_ 3,7 , . _9_;__ 11,5 13,2 14,6
15,6 2.1 2.8 3.3 4,2 6 8.5 10,3 118 13,1
156 08 14 L9 29 48 71 91 109 121
13 0.5 1,1 1,4 2 3,3 54 7.1 8,3 94
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