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NPEAUCIIOBHE

PexoMengaiuu o pacuery xene3c6eTOHHBIX CBAWHHX (PyHAaMEH-
TOB, BO3BOAMMBIX Ha BEYHOMEP3JHLIX FPYHTAX, C YUYETOM TeMNepaTypHHX
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[I-18-76 «OcHoBanust 4 PyHZaMeHTH Ha BEUHOMEP3JHIX rpyHraxs, «Py-
KOBOJACTBA II0 NPOEGKTHPOBAHHIO CBaWHBIX (PYHAAMEHTOB» H «PeKOMeH-
Aallyi IO pacuery Xeae3o0eTOHHHX POCTBEPKOB CBAHHEIX (PYHIAAMEHTOB
TOJ KOJIOHHBI 3JaHUH H COOPYXKEHHMH NpPOMBIILIEHHBIX NPEANPHATHHY.

PexoMmenjanny COAEPKAT OCHOBHBIE MOJOXKEHHA IO OBPEALTEHHIO:
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BOSAECHCTBUM TEMIIEPATYPH H BJa:xKHOCTH BO3AYXa, 3JEKTPQIpOrpeBa C
YYETOM BJIMSHHA TEMICPATYpPHl HA HPOYHOCTE U JAedOPMAaTHBHOCTEL XKe-
JIe300ETOHHBIX KOHCTPYKLHH.
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1. OCHOBHBIE NMNOJIOXEHUA

OO0uwue yKazanus

1.1, Hacroawue Pexomengaulitn npepHasnadeHbl AJs pacuera Ke-
JC300€TOHHBIX KOHCTPYKUINT HyaeBoro wunkaa: cpail, ¢yHLaMelnTHBIX
(06BA30YHBIX) 06aJ0K H DPOCTBEPKOB, MAPOroNOB H  IUIHT ICPCKPLITHA
fag XOJIOAHLIM MOAMOALEM C HCYTENICHUBIMIL HIKHHMH NOBEPXUOCTAMI
3/aHUH B COOpYIKeHHil, BO3IBOAHMbBIX B pailoHaXx BeUHOil Mep3JIoThl, C
y4eToM BO3AECHCTBHA TCMNEpPaTypbl Il BJAAXKHOCTH BO3AyXa NpH pPacuer-
HOM 3HMHEH TeMnepaTtype HAapYyXXHOro Bo3ayxa HHXKe Mullyc 20°C ¢
HCMOOJb30BAHHEM B KAyeCcTBe OCHOBAHIUA TI'PYHTOB B MEP3J0M COCTOSIHHH
7IpH CTPOHTENLCTBE M B TeyeHue 3KCMAyaTalUHH 3AaHMS.

1.2, Pacycrnasa 3HMHAA TeMOepaTypa Hapy»XHOro Bo3ayxa Jaasd
pacyera KONCTPYKUHH ¢PyHIZAMEHTOB ™ NPHHIMAETCA KaK CpegHAs TeM-
nepatypa Bosjyxa Hanbosee XOJOAHOH NATHAHEBKH B 3aBHCHMOCTH OT
paiiona crTpoutesbcTBa corgacuo rmase CHull no crponTenwHoii Kiau-
MAaTOJIOTHH H reodH3HKe.

BaaxiuocTe HapyHOro BO3AyXa AJ4s1 pacyera pgedopMmallnit ycan-
Kit Oerona B KOHCTPYKUHMH ¢yHAaMelTa onpeaeasercad KakK CpeaHss
OTHOCHTEJLIAA BJAXKHOCTL BO3AYXa HauboJiee XOJOAHOro Mecfila B 3a-
BHCHMOCTH OT paitoHa ctpouTteancrsa cornaciio raase CHull no crpou-
TeJdbHON KAHMATONOTHH H reodHsiKe.

1.3. PacuetHaa 3uMHAA Temnepatypa 0eToHAa KOHCTPYKUHH dyH-
JAMEHTa ¢ XOJIOAHBIM BEHTHJHPYEMbIM MNOAMOJbLEM, COOPYKAEMBIX Ha
BCUHOMEDP3J/ILIX TIPYHTaAX, omnpeaesieTcs M3 TCMIOTEXIIHYECKOro pacyerTa
Temnepatyp, corqsacno ryaase CHull 11-3-79 «CrpontenbHasi tenyortex-
HHKa», WJIH MeToJaMH pacyera TemhepaTypHBIX TNoJeil, HWIH [0 Teopl
TEeMJIONPOBOAHOCTH, HJH MO COOTBETCTBYIOUIUM HOPMATHBHBIM JOKY-
MeHTaM.

Honyckaertcst pacyerHylo 3UMHIOIW TeMmmnepatypy 6erona npuHiilHMaTh
OHIIAKOBOH MO BCEeMYy MNOMEPEUHOMY CEYEHHIO KOHCTPYKLHH.

B ¢yuaaMmentunix (06Bs30uHBIX) 6aJsiKaX, pocTBepKax, Tmporonax
H Bepxied YacTH cBaH, NHaXOASALIMXCA HAA MOBEPXHOCTLIO TpyHTaA, pac-
YeTHAA 3HMHAA Temnepatypa OeToHa NMPHHHMAETCA PaBHOH:

pacyeTHOM 3HMHeCIT TeMnepatype HapYXXHOro BO3AyXa B paloHe
CTPONHTCJLCTBA — AAA OTKPBITHIX COOPYACHHIT 3MaHIil, a TaK:Ke HeoTal-
JNBACMLIX 1! OoTan/MiBacMblX 3AaHNH DpH pacueTe Ha NEPNoOA CTPOHTCIAb-
€T8a;

pacUCTHOH 3HMHEH TeMmepatype HapyKHOro  B034AyXa, YMHOMXKE-
tHoll Ha Ko3pdpunueutr 0,8 — and ortanaHBaeMblX 3AalHH.

B mimnkHelt uwacti cBan, naxoasiiencs B Mep3J0M  IFpyHTe, pac-
YeTHaA 3umMissi teMmaepartypa OeToHA MNpPHIHMACTCA PaBHOH pPacyeTHOIl
3uMiteit remnepatype rpyuta na raybune 0,9 M OT NOBEPXHOCTH.

OcHoBHbie pacueTHbie TPeOOBaAHNS

1.4. )Keaeszoleronnpie KOHCTpYKUIN ¢dYHIAMEHTOB, COOpYXKaembie
f1a BeYHOMEp3JbiX TpPYHTax, pPacCUlTBLIBAIOTCA 1A OCHOBe TpeOOBaHHI

* B paavucituiem B TeKcTe HactoAawx Pexomengauuwii aas Kpart-
KOCTH M0ox TEPMHHOM «PyHAAMCHTLI» MNOHNMAIOTCA KeJie300eTOHHEIE
KOHCTPYKUHH HYyJieBOro uUHKIa: cBaH, pyHAameHTHole (00BA30uHbIC) OaJ-
KH, POCTBepKH, OpOronbLl If MJHITHI MEPEeKPLITIIA Haj XOJOAHLIM MOA-
NOJIbEM.
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raaBpt CHHIT 11-21-75 ¢ yucroM JomoaHHTE bHBIX MOJOKEHRN, H3NO<
JKelHbX B Hactoawux PekoMeHaauuax.

[Ipu pacuere xene3oGeTOHHBHIX KOHCTPYKUMIT ¢yHAAMCHTOB YyH-
THIBA{OTCA Ii3ME€HEHHA ¢H3HKO-MEXAHHYECKHX I YNpPYronjacTHY4eCKHX
CBOHCTB 0€TOHa B 3aBHCHMOCTH OT BO3ACHCTBHSA HH3KOH TeMmnepatyph
BO3AYyXA.

1.5. Pacuer KoHCTpyKuHM ¢dYyHAAMEHTOB, € YyueTOM BO3AEHCTBHSA
TeMnepaTypsl M BJIAXXHOCTH BO3yXa, MPOH3BOAMTCH Ha BCe BO3MOXMK-
Hble HeOJaronpHATHHE CoyeTaHHda Harpy3ok coraacho raase CHull
[1-6-74 «Harpyskd H BO3f¢HCTBHA» NS CJIEAYIOILHX ABYX OCHOBHBHIX
pacyeTHbIX CTaAHH pabOTHI:

nepBas — MNEpPBOE 3aMOpazkKHBallHeC A0 pacueTiod 3HMHeEl Temne-
paTypbol 0CTolla KOHCTPYKIIHI;

BTOpast — JJUTEJbHOE MONepeMeHHoe 3aMopaKiiBaHHe 11 OTTal-
BaHle.

Pacuer cTaTHyeckH ileonpeiesHMBbIX KOHCTPYKUHH  (YyHAAMERTOE
Mo MnpeaeJbHLIM COCTOAHHAM NEPBOH 1l BTOPOH Tpynn PpeKoMeHAVeT-
Cs1 MPOH3BOJAMNTD:

a) na nepBoe 3aMopaxkuBaHHe (mepBasi pacueTHasa cTaausl pa-
60THl), KOorja BO3HHKAaKWT HanboJbllHe YCHJIHA OT BO3AeilCTBHSA TCM-
nepatypbl H BJAX»XHOCTH BO3AyXd. YCHAHA B 3JIEMEHTAaX OT COBMeCT-
HOro  BO3AEHCTBHA TeMOepaTyphl, BJAAXKHOCTH, BHeELIHeNl HAarpyskii H
COOCTBEHHOrO BECa ONPeiedaloTCs ¢ yYeTOM MNOBLIIIEHHS NPOYHOCTHHIX
I ynpyronjacTHueCKHX CBOHCTB 6eTOHa OT BO3/IefICTBHA  HU3KOIN TCM-
nepatypol. Pacuer BLINOJHAETCSA B NPEANOJOKEHHH, YTO 3aMHIKaHHE
KOHCTPYKUHH (pyHAaMeHTa OyaeT npousBeleHo B Haubojaec neb.aro-
NpHSTHOE BpeMs rojga — JeToM (B CaMble JXKapKue AHH);

0) Ha aAHTENbHOE NONEpeMEHHOE 3aMOpa)HBaHHE H OTTaHBaHHE
(TOpas pacueTHass cTaausa paboTH), Koraa MNOPOHCXOANUT  CHHXKEHHe
MPOUHOCTH H KECTKOCTH 2JIEMEHTOB H YMEHbleHHe YCHJAHH OT BO3-
AeHCTBHAA HH3KOH TemnepaType. Ycuaua W pedbopMalHH B 3JeMeHTax
OT KpaTKOBpPCMEHIIOIl HArpy3k# H OT MAJHTENbHOrO NeHCTBHA MOCTOAH-
HbIX M AJHTEeJIbHBIX HArpy30K ONpeiefifiloTcA ¢ YUCTOM CHHXKEHHA Rpoy-
HOCTHBIX H YNPYronaacTHYeCKHX CBOHCTB O0eTtoHa OT NOMepeMenNoro
3aMOpaKHBaHHA H OTTalBaHHA.

PacueTr craTHYeCKH OnpeacaHMbiX KOHCTPYKUHI (YHIAMENTOB MO
npeAeJibHBIM COCTOAHHAM MNepBOH N BTOPOH TIpynn  peKoMeHAyeTcs
NPOH3BOAHTbL TOJLKO Ha AJHTEJbHOC NONCpEMEHIioe 3aMopakupaiie
Il OTTauBaHHe (BTOpas pacuctHasi craius paboTh).

1.6. Pacuer ycuanit B dyHaamMenTe OT BO3AECHCTBIA TeMNepaTyph
H BJAaXHNOCTH BO3JlyXa pEKOMEHAYeTCss MNPOH3BOAHTL  H3  YCJIOBHA
COBMeCTHOil pabothl csan u rpyirta, I'pynt B Mep3aoM 11 TaaoM co-
CTOSTHHH MNpHHHMAaeTcs JHlleHHo-aedopMUpPyeMbIM. YUHTHIBAIOTCA TaKXe
yBeJKHYeHHe  Ko3bduunenta jagedpopmanuit (kosadpHUHEHTA NOCTEH)
rpyHTa Ha ray6iHe N 34/eJKa cBaH B HHXKCJexKaluel ToJile Mep3-
JIOrO TpyHTa.

YCHJMNSI B CTATHUECKH HeOonmpeAeUMbIX KONCTPYKUHAX «(yBAaMEH-
TOB OT BHeIllCi HarpyskH, coOcTBeynoro Beca M OT BO3AEHCTBIS
TCMIEPa1ypbl H BJA:KHOCTH BO3JAyXa JONYCKaeTrcs onpeaenaTbh no npa-
BHJIaM CTPOHTCJbHON MeXauHKH METOAOM MOCJACAOBATEeNbHBIX NPHOJH-
XKEeHHIl, paccMaTpHBad CBal0 KakKk CI1OHKY, 3auicMmJielHyl B TIpylTe.
[Ipp 3TOM IKCCTKOCTb 3J€MEHTOB OMNPeAeNaAeTCsl C YUYeTOM HEeYNnpyrux
aedopMaullit H HagHUNS TPCUlHI B (OeToile OT COBMECTHOro NeiCTBHA
BHEWHEN 11arpy3kH, coOCTBENHOTro Beca, YCHANI OT BO3AEHCTBHA TeM-
nepatypol H BJNAXKHOCTH BO3/yXa.

1.7. Beanyunnl narpysok H  BO3JIeHCTBII, 3Haucuna Ko3gonupuen-
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TOB MEperpysok, KOo3(p@PUIHEHTOB COYeTAHHH, a TaKxe [AeJieHHe Ha-
TPY30OK Ha TNOCTOSIHHBIE U BPEMEHHO-ANUTEJbHBIE, KPATKOBPEMEHHBIE,
0coOble IIPHHUMAIOTCS B COOTBTCTBHH ¢ TpebGoBauusivu rjasbi CHull
[1-6-74, a Ttaxkxke ykasauHnsiMu mn. 1.13 ruaaser CHull 11-21-75.

PacuyerHbie ycuaHs OT BO3ACHCTBHS TEMIEPATYPHl H BJAXKHOCTH
BO34yXa nOpH pacuyere no jgepopmaunusM, oOpa30oBaHHIO TPeIIMH U
KPaTKOBPEMEHHOMY HX DPAacKpPBITHIO ONpejfensiorcst ¢ yueToM Koadhdu-
LIMeHTa oXxJaxiaeHus nx=~0,9.

1.8. Ilpu yuere npocTpancTBeHHOH paboThl cBaiHoro ¢hyHIaMeHTa
pacueT cBaH MNPOUSBOANTCSI HA KOCOE BHEUEHTDEHHOE CXKaTHe, YCHJIHSA
OT BO3JEICTBHSA TEMIEepPaTypel I  BJIAXHOCTH BO3JyXa B OJHOM Ha-
IIpPABJICHHH ONpPeJessIIoTed ¢ YYeTOM  JONOJHUTENBHOTO  CHUKCHUA
KECTKOCTH CEYEHHST OT VYCH/MUSA, JeHCTBYIOWIEr0o B JpPYyroM  Hamnpas-
JIGHHN Y.

Pacuer cBaiigoro ¢yiugaMesTta 1a BO3JeHCTBHEe TeMNepaTypbl H
BJAXXHOCTH BO31yXa JONYCKaeTcd INPOU3BOAUTH Oe3 yyera ero Ipo-
CTPAHCTBEHHOH palboTHI.

1.9. Ilpn npumeneunu sJgexrpomnporpeBa OeroHa (PyHAAMEHTHHIX
{(006BA30YHBLIX) 0aJiOK, TMPOTOHOB H  IJHT MNEPEeKPLITHA HaJ XOJOIHRIM
[IOJAN0JLEM BO3HHKAIOT YCHJAHSA OT TeMmnepaTypHbiXx pebopMmauui, KO-
TOpBLIE pEeKOMEeHJAVeTCs onpeaenasath coraacHo 1. 4.6 nacrosiux Pe-
KOMEeHIAalHUH,

Has CHUMKeHHS BeJIMYHHB YCUJHH, BBI3BAHHBIX 3JICKTPOIIPOTrPEBOM
OeTOHAa, PEeKOMEHJYyeTCs M[ocepeluHe TemmepatypHoro OJi0Ka yCTpau-
BAThb I1IOB OCETOHUPOBAHNSE, KOTOPLII 3AMOHOJUUKBACTCA MOCJAEe OXJaaxK-
JEeHUsT KOHCTPYKLUHUIE A0 TemIeparypnl HapyxKHOro BoO3jJyxa. B stom
cJayuae yBeJHUEHHE VYCUAUA OT 3JerTponporpesa OeroHa MOKHO He
YUUTHIBATh. |

1.10. B xene300€TOHHBIX KOHCTPYKUWHAX (QYHAAMEHTOB, IIOLBEP-
raeMbelX BO3AEHCTBHIO Temmeparypsl u BJjard rpydra (I rpynma KoOH-
CTpYKUI#, cMm. Taba. 2 HacroAwlix PekomeHjgauHid), BO3MOKHO MNOsB-
JIEHHe BHYTPEHHUX VCHJAHH, BO3HHKAIOLUIUX B  pe3yJbTaTe pa3JIHyHA
BEJHYHHB KO(PPHUHEHTOB TeMIepaTypHblXx AedopMagui OeroHa sy
H apMaTyphbl Oa¢. YKa3auHHble YCHJIUS MOIYT BLI3BIBATH IIOSIBJIEHHE Tpe-
IIHE B cBasix. B 3ToM ciayuae JONycKaeTCs BeJHUYUHY HanNpsKeHHS B
feTone KOHCTPYKUHH omnpeneasitb mno ¢$opmyne (31) Huerpyruun
CH 482-76, npuHEMas 3HaueHHS (g¢ H O,y corjacHo mm. 2.0 # 2.9
gacroaumx Pexomenmauuid. Ilpu oamnaxosoil rtemmepartype OerToHa IO
TIoNepeuHoOMYy CceueHHuio cBail HampAXKEHHss pacTAXKeHUs B OETOHE. JO-
IyCKaeTcsl onpenessiTh 1o ¢opmyJe

roe  fg— pacueTrHad 3UMHSsL TeMheparypa OeroHa B TNOICpeYHOM CC-
yeHHH  CBai, TplniiMaemasn COrJacHo H. 1.3 HaCTOSMIHX

Pekomengauuii, °C;
/o — HauajgbHasg TemIeparypa Bo3jayxa, MpHHHMaeMas COLIacHO

n. 3.2 wacrosimix Pexomedaii, °C;
£; — TeMmIiepaTtypHas aedopmauus Oerona, onpeaescMas 1o
bopmyae (20) uam (21), B KOTOpPHX [¥ NPHIMlIMAacTCHA paB-
HOH [&;
Es — HavaJbHBI MOAyJb YIPyrecti OeToHa MpH CXKATHA - H
PACTSIIKCHIIN, KIC/CM;
B m — onpegensercs no ¢opmyne (4).
1.11. Tlpemeapuo AOMyCTHMas WIMpHHA  KPAaTKOBPEMEHHOTO fir.xp
¥ JJHTENLHOTO (1 gz DPACKPBITHS TPEIIHH B Kesie300eTOHHBIX KOH-
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CTPYKUHUAX (PyHAAMEHTOB 3-H KaTeropHd TPEUHHOCTOHKOCTH, 3KCiJya-
THPYEMBIX B HearpecCHBHOM cpeje, ycTaHaBauBaeTcst mo Tabna. | Ha-
cTosiiiux PekomeHmauui,

Taonuuwa 1

[IpexeNMbHO HOINYCTUMAHA IUUPUHA KPATKO-
BPeMeHHOr0 U AJUTeJNIBHOTO PaCKpPhITUSA
TPeuluH, MM, IpH rpynne KOHCTPYKUHH

¢yugamenra (no Tabya. 2 HACTOANIMX

: Pexomenpanui)

Apmatypa | 1 T I

i

T.Aa | "T.KD T.A%

CrepxHeBaa KJaccos A-I, | |
A-II u A-III 6,3} 0,2¢{ 0,3} 0,2 0,4]0,3
CrepxHeBasi Kjaaccos A-IV, |
Ar-1V, A-V, AT-V: nposo-
Jo4Had KjaaccoB B-I n Bp-I — — 0,3 l 0,21 0,4 | 0,3

2. MATEPHAJIBI OJIA )KEJ E3OBETOHHDbIX
KOHCTPYKUHHN OYHIAMEHTOB

GeroH

2.1. Jlisa xene3o06eTOHHBIX KOHCTPYKUM#A  (GYHEAMEHTOB, COOpPY-
JKaeMblX Ha BeYHOMEpP3JLIX TIPYHTaX, cJjaeiyeT HpelycMarTpuBaTh O€TOH,
KOTOpPHIH B 3aBUCHUMOCTH OT YCJOBHU paborsl ¢GyHEaMeHTa OTBeuaer
TpeOOBaHWUAM 110 NPOYHOCTH HA CXKATHE, MOPO3OCTOHKOCTH H BOJOHe-
NPOHHUAEMOCTH, H3JOXeHHLBIM B Taba. 2 Hacroguyix PeKoMmeHpauuH.

2.2. berod nad (QYHAAMEHTOB NPHUMEHSETCS € PAacXOJOM IIEMEHTa
He Ooaee 450 xr/mM3® U BOJOLEMEHTHHIM OTHOLIeHHeM He OGoJee: 0.4 A4

feroHa mapku M 400; 0,45 — M 300; 0,6 — M 200.

PacuerHple XapakrepucTuku 0eToHa

2.3. PacuerHnle conpoTHBJEHHsT 0eToHa COOTBETCTBEHHO JJsA IIpe-
JeJIBHLIX COCTOAHUM IIepBOH U BTOPOHM TPYIIN B 3aBUCHMOCTH OT HpO-
@KTHOH MapKH OeTOHa IO MPOYHOCTH Ha CXKaTHe MNPUHUMAIOTCA MO
tabsa. 11 u 13 rmaser CHull II-21-75.

PacyeTHple CONDOTHBJCHHsA OETOHA B COOTBETCTBVIOILHX CJydasix
YMHOXAOTCHI HAa KO3 GHIUEeHTH ycaoBHH paloTel (cM. n. 2.13 riaaBbl
CHull I1-21-75).

Ilpu pacyere 3/ieMeHTOB KOHCTPYKUHI (PYHIZAMEHTOB, COOpyiKae-
MBIX Ha BEUHOMED3JIHIX FpPYHTaX, pacyeTHble CONpOTHBJCHHA OeTOHa
Rup U Rupir peKOMeHAyeTCA IOMOJHHUTENLHO YMHOXKATh, KPOME TOTO,
Ha Ko3(pdHUHEeHT ycaoBHH paboTel OeToHAa NpPH CXKATHU Me.m (NPH
pacuere Ha nepBoe 3aMOpPaxKHBaHHE) HJIH HA Mg (OpU pacuyeTe Ha
JJAUTeNpbHOE TOoNEepeMeHHOoe 3aMOpaXKHBaHHe W OTTauBaHle), a pac-
4eTHBIe CONPOTHBJeHHST 6eToHa Rp ¥ Rprir — HAa KO3QQHUHEHT YyCJIO-
BU paboTel 6eTOHA NpPH PACTAXKEHUH Mp.m (IPH pacyere Ha Mmepsoe
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Tabnuua 2

e an N ST

e

e e B N S e S Y A L e P P ST

TpuMewanue PacueTHasi 3HMHAS TeMIEpaTypa HapyKkHOro BO3JAyXa NpHHHMAETCA CorJyiacHe m, 1.2

;
2 MuHHManbHBIE NPOSKTHBEIE MapKH GeToHa
§§ Yenosid pabotel dbyHAaMeRTa 110 NTpou-
= = HOCTH IT0 MOPO30CTOUKOCTH 110 BOLOHEIPOHHILAeMOCTH
© o Ha C3KATHE
av] - - T — T i
=5 l i . .
r pacdaeTHasd 3l1IMHHHA o9 GyHAAMEHTOB 3[aHHi H COOpYyHeHHH KJacca
= XapakTePUCTHKA pexuMa TeMnepatypa Ha- |— - .
~ pPyXHOro BO3AyXa | |_y[J r | 1 O T T (S R 1
I | JKenesofberounnie cpan 11 Apy- | Hixe musyc 40 °C| M300 Mp3 300 ! Mp3 200 | Mp3 150 I B-6 ‘ B-4 B-2
rie KOHCTPVYKUHH, Ppacriosgo- ! _ i L
JKEeHHbIe ;B CEe30HHO-OTTAallBaK0- i
eM c¢Jioe FpyHTa u nofgsep- | Huxe munyc 20 °C| M 300 Mp3 200 l Mps 1560 Mp3 100 B-4 B-2 He nopmu-
rajouiecst nonepeMenoMy 3a- | Zo Munyc 40 °C pyercs
MOPasKIBaHHIO H OTTAUBAHHIO BKJIIOYH TEJIBHO
B BOJIOHACBIIIEHHOM COCTOSIHHU l
I
I1 | dyupamenTHnie {o6BA3ounme) | Huxe munye 40 °C| M 250 Mps 200 | Mpa 150 | Mpz 100 B-4 B-2 To XKe
6anKH, DOCTBEPKH, OI'OJIOB-
HAKH cBail, TNMPOroHs!l H NJATH
nepexphITiil XOJOAHOIO TON- J "
roJib s, TIOABEPraKUlHecs! Bo3-
ACHCTBUIO aTMOCQEPHBIX OCAA- | Hixe mumyc 20 °C| M 250 | Mpa 100 | Mp3 75 | Mps 50 B-2 He HOpMii- >
KOB H IIOIIe¢peMeHHOMY 3aMOo- 0 MUHYC 40 o pPYyeTcs
PaXKHBaHHIO ¥ OTTaAHBaHHIO, BKTIOYHTe TBHO
Cnan, paciioJJIoKeHHBIE B |
IrPYHTE, HO 3allUIleHHbLIE OFT
BO3JIeHCTBIiS BJAard ‘1_ |
11T | dyppameurtusie (06BsA30uHble) | Hike munyc 40 "C M 200 Mp3 150 Mp3 100 Mp3 75 B- 4 l B-2 ! »
Oaswn, PocTBEpKH, OroOJOR- ~ -
HIIKH CRaii, UPOroHLl 4 TIJIHTHI
HepekpuTusg Xoaoanoro nog- | Hixe munyc 20 °C} M 200 Mpa 75 Mpa 50 He nopmMu- »
NMOJAbLS, 3alIUIeHHBIe OT BO3- [ A0 MHHYC 40 °C | PYETCH
HeCTBHY aTMocCdepHbX ocal- BKJIOYUTEJBHO
KOB

nACTOAMHX PeKoMeHJZauuiR,



3aMODaXHBaHHe) KJH Ha mp.s (NPH pacuere Ha JAJHTEABHOE NOnepe-
MEHHOE 3aMOpaxKHuBaHHE | OTTAUBaHUuE).

Koadduunuent ycaoBuii palboTH O6eTOHA NPH CXATHA Mg,y IPH
pacueTe Ha IepBOE€ 3aMOpaxXHBaHHE OmNpeaesserca no gopmyne

I
2
- (2)

r1e au ~— KO3(pPUUMeHT, npuHuMaeMblii no Taba. 3 HacTosauiumx Pe-

KOMEHJalui B B8aBUCHMOCTH OT TFPYNOW KOHCTPYKLUHM OJYH-

JaMeHTa H IPOeKTHOH MapKH OeToHa 10 MOPO3OCTOHKOCTH,

[ — abCoOJIIOTHOE 3HaueHHe pACUETHOA 3HUMHeH TeMmmneparype Ge-
TOHA KOHCTPYKHUHH ¢dyHAaMenTta, °C,

TaGauua 3

“!“ kil e il i PR —— Ak el

Ko>¢ppuuuenrs a,, ulh,  NpH NpoeKeRoll

[pynia KOHCT- MapKe GeToHa 1o MOPO30CTONKOCTH
pyKuni QOGo3Have- . _
byanaMenra HU A .
no rvaéa. 2 Koad- @ e oo e S b
HACTOAINX dburumrenTon e Do o=t T I -+ 0
PexoMennanpmi 2 ¥ X n 3 ©
=, = 2, =z = 2 =,
| _ 1,9 | 1,8 | 1,7

ey
M

l |18|17[16|165

| | | 1,9| l,BI 1,7] 1.6

I1
9| 13| 17| 16| 1,5
| 8| 17] 1,6 15| 14]13
111

by |17\ lﬁl 15\ 14| 13[12

KoaddunuueHr ycaoBuit paloTH 6eTOHA NPH CXATHH IPH pacuere
Ha JJUATECJAbHOEC INONEPEeMEHHOE 3aMOpaXHBaHue H OTTaAHBAHME ONDS-
Aessercss 1o popmy.e

mg.s =1 — (1 —a,) tﬁ‘o ’ (3)

rae a; — Kosdbduuuent, npuHuMaeMHf mo Tabia. 4 HacToamux Peko-
MEHJAAUHH B 3aBHCHMOCTH OT TIPYIINH KOHCTPYKUMH <¢yHaa-
MEHTa H NPOCKTHOH MapkH OeTOHAa IO MOPO3OCTONKOCTH;

tc — cM. popmyay (2).

Kos¢pduuuenr ycaopuii paboTel OeToHA IIPH PACTSXKEHHH Mp.m
IpH pacyeTe Ha MepBOe 3aMopaxKliBaHUe MpuHHHMaeTcs paBHBIM 1,1 X
X NG .

Kos¢pduuuenr ycaoBuéi paborel OeToHa NpPH PACTAKEHHH Mp.a
MPH pacyeTe Ha ANHUTeNbHOE [ONEepeMeHHOe 3aMOopaxKUBaHWe H OTTaH-
BaHHe NPHHUMaeTrcss paBHHM (0,9 mg.a.

2.4. HavanpHH# Moayab ynpyroctsH O6eToHa MpH CXAaTMH M pacTd-
XkeHud E¢ npuHuMmaercs no tabna. 18 rmasm CHnll 11-21-75.
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Tabanuna 4

A Y-Sy A

igéé l KospduuueHTd a3 ¥ by npH NPOSKTHOR MapKe (6eTeHa O Mopo-
EE % 5 - ’é 30CTONKOETH XJIA KOHSTPYKUHH | Knagea
e84 | Eg | ] e | -
<siElgEl g (e 20 2 82 %8
=i5s 8% | 2| & | 2|l 3l 2| 3| &2 &
Szecgl &8 < 3 <, < >3 3 < 3
o | — | - |03 |04 ’ 0,55 ] 0,7 | 0,8 |0,9
I Ty - — =
b, | — | — lo,1 |o,25|0,3 |0,5 |0,65]0,8
i J_ |
ey 10,4 |05 |06 0,7 |08 |09 l 0,96 | |
[ - .
b, 10,2 0,3 |0,4 |0,5 |0,65 0,8 09 |1
ay | 0,7 |0,75 (0,8 |o085]09 |oes|1 |1
I1] n
by | 0,4 |o,5 1 0,6 | 0,7 |0,8 0,9 |0,95 !

[IpuMeuanue. Beauuuno K03¢PUUHEHTOB a3y U by NI KOHCTPYK-
uuit 11 kaacca ymnoxatorcss Ha 1,25 u gnaa xoncrpykuui 11l knacca —
Ha 1,5, npu sTOM BEJHYAHK KO3DPUUKHEHTOB He AOMKHLI NpPEBHIUATH €IH-
HHIBI.

iIpi BO3AEHCTBHH HH3KMX TeMIeparyp HavaJbHHH MOLYJAb VYIIPY-
roctd 6eToHa peKOMEeHAYeTCsS YMHOXKAaTb Ha Koadduuuest Ps.m, YUuH-
THIBAIOLIMIT I[OBBIIUEHUE MOAYJAA YHPYrocTH OeroHa IPH IEPBOM 3aMO-
paKHBAHHH, HJIM Ha Ko3douuueHT Pg.5, YYHTHBAIOWIHH CHHXEHHE MO-
AYyJis ynpyrocti ©O6€TOHA IIPH JAJIHMTEJbHOM I[ONEpeMEeHHOM 3aMOpaxH-
BAHUH U OTTAliBaHHH.

Kosdduunenur Be.n onpeaensercs mno ¢popmyJie

{
ﬁﬁ.mzl -+ (bM"""l)"é%“: (4)

rae by— Koadpduuuent, npuHumaeMblii no Ttaba. 3 HacrosawMx Peko-
MEHJJAUHH B 3aBHCHMOCTH OT TDYNIB KOHCTDPYKUHH (yHja-
MeHTa H Mapku 6eToHa M0 MOPO3OCTOHKOCTH,
te — cM. dopMyny (2).
Kosdpduuyient Ps.s onpeaensgercs no ¢gopmysie

6
‘36.3 ( bs) 60 ( }

rae by — o3¢ dULHeHT, npuUHHMaeMuik 1o 7Tala. 4 HACTOSIMHX Peko-
MeHJalUMA B 3aBHCHMOCTH OT TpPYNNH KOHCTPYKUHMH GyHza-
MeHTa 1 MPOEKTHOH Mapku OeTOHA 10 MOPO3OCTOHKOCTH,

{c — cM. dopmyay (2).

2.5. Kospduuuent JguHedHOH TeMnepaTypHOH HedopmaunH OeToHa
HOpMAaJIbHOTO TBEpPAEHUSI Og¢r B 3aBUCHMOCTH OT YCJOBHA PabOTH, TeM-
neparypbel H IPOEKTHOX MapkH OeToHa 110 MOPO3OCTORKOCTH IPHHH-
MaeTcsi o Tabj. 5 HacToswMx PexomemuaauHA.
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TaGauwuwa b

Kevpduuvent nuneknoll teMmneparypuol nebepManuy GeroHa

e -10"6 rpa,n"l, NpU pacyeTHOH 3UMHEH TeMIepaType

X GCetona, °C
™
£ — T
8 HREe
'5'5 MEMYS or Munye 1@ zo0 Munyc 43 sxanountenbHo MuNYC
¥ 19 45
:r SR I
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a—— st

(I uwlIll] 10 l IO‘ 10

10 I 10 l 0] 10| 10} 10 l 10
|

Apmarypa

2.6. Apmarypa kene300eTOHHHMX KOHCTPYKUHH (GyHIaAMeHTOB, pa-
0oTaloMUX NpH BO3HEHCTBUHM HU3KUX TeMNepaTyp, NPHHHMAaETCH CO-
rsiacyo rjaase CHull I1-21-75.

[Ipyu Bhifope BHAA M MapKH CTaJgH AJs1 apMaTyphl, ycTaHaBJauBae-
MOH MO pAacyery, a TaKxke NPOKATHBIX cTajedl aas 3axJafHHX jeTralied
YYHTBIBAIOTCH TeMIlepaTypHbie YCJAOBHS  2KCIJIyaTallHH KOHCTPYKIHHA

¢yHpaMeHTa H XapaKTep KX Harpy»KeHHS COIrJAacHO IPHJOXKEHHSIM
n 4 raasul CHull I1-21-75.

PacyerHble XapaKTepUCTHKH apMaTyphl

2.7. PacyueTHple CONDOTHBJEHHUSI OCHOBHBIX BHAOB CTEPKHEBOA H
MPOBOJIOYHOH apMaTypH [JiA HpelJeJbHLX COCTOSHHA TEePBOH U BTO-
POH TpyIlll B 34aBHCHMOCTH OT BHJAA H KJacca apMaTypH IpHHHMA-
loTest o rta6a. 19, 20, 21 uw 22 raasw CHull II1-21-70.

PacueTHoe CONpPOTHBJIeHUE apMaTyphl B COOTBETCTBYIOUIHX CAydasiX
YMHOIKAaeTcsl Ha KO3(PPHUHEHT yCJOBH#I paboThl apMaTypnl  COIJIaCHO
n. 2.28 raasm CHull 1I-21-75.

Ilpu pacyere »3jeMeHTOB Kese306€TOHHBIX KOHCTPYKUHA (yHIAA-
MEHTOB, COOpDYXAaeMhIX Ha BEYHOMEP3JBX T[pPYHTaxX, BJHSIHHE HH3KHX
TeMrnepaTyp Ha H3MeHeHHe PacueTHhIX XapakKTepHCTHK apMarypel He
YYHTHIBAETCS.

2.8. Moayap ynpyroctd apMatypw E, JAJf OCHOBHBIX BHAOB
CTEPXXHEBOH M NPOBOJIOYHON apMaTypsl IpHHHMaeTcss no Tabdua 29 raa-
et CHull I1-21-75.

2.9. Kosdppuuuent nunefinot Ttemnepatypho#i pedopmanuu apma-
TYPHl Ola: NpuHHMaercs pasrmiM 11,5-10-% rpap—l.

2% 11



3. ONIPEAEJEHUE PACUETHBIX USMEHEHHN
TEMHNEPATYPDI

3.1. B coorBercrBun ¢ raasoi CHull I1-6-74 «Harpysku u BO3-
JCHCTBHS», pacyeTHhe H3MEHEeHUs TeMmmepaTyphl Bo3ayxa Af pas
HanboJsice HeOHJATONPHSITHOH CTaaHH BO3BeAeHHS  (YHAAMEHTa onpe-
ACNAOTCA KAk pPasHocTb MeXJy SKCTpeMaJbHOH TeMIepatypon (* B

3HMHEE BpEeMA H HA4aJbHOH TeMuepaTypoH [y B JieTHee BpeMs, HpH

KOTOPOH NPOHCXOAHMT 3aKpelvieHHe (3aMBIKaHHEe) KOHCTPYKUHU ¢yHaa-
MEHTAa B PACCYHTHIBACMYIO CHCTEMY:

Af* = * — 1. (6)

3.2, Ilpm pacyere cBarHOro dyHgameHTa Ha TeMlepaTypHHIE KJH-
MaTHYeCK¥ME BO3AEGACTBHA paccMaTpuBalwTca jBa 3rana pabotel QyH-
Aamenta (cm. n. b.1 wacroswux.Pexomenjanui), mos3ToMy pacueTHoe
H3MeHeHHe TeMmuepaTypu Af* paBHO

At* = Aty + Aty (7)

a) ¢ MOMeHTAa 3aMbIKaHUs (J1eTO — OCeHb) A0 IOJHOrO 3amopa-
AHBaHUA rpyHTta (l-# stan paboTn (QyHoaMeHTa)

At =t , — tp; (8)

6) ¢ MOMEHTa MOJIHOTO 3aMOpaXHBaHMS rpyHTa (3WMa) 10 MO-

MEHTA C MHHAMAJLHOH cpenHecyTO4YHOR Temuepartypoi (2-H stanm pa-
GOTH )

Aty =1 —1, .. (9)

B dopmyaax (8) u (9):

{m.r — CpeaHeMecsiuHasi Temueparypa BO3JyXa, TpPH KOTOPOH  IPOHC-

XOJMHT MOJHOE 3aMopaxKHBaHHe TpyHTa (Mep3Jabll TPYHT), MpH-
HUMaemasi paBHo# MmuHyc 10°C;

¥
! ¢ — HauaJbHas CPEAHNs] TEMOEpPaTypa 3a TPH HauboJiee TEMIHX Me-
cAHa roja, KOTOPYIO HAONYCKAaeTCH onpeledsiTh no dopuyJe

fo = 0,95¢y 1 + 0,05/, (10)

(fv11, {1 — MHOIOJIETHHE CpefHEMeCHUHbe HIOJBCKas H AHBapCXas TeM-
epaTyphl);
{* — pacyeTHoe 3HAYeHHe CpeAHeCyTOUYHOH TeMiepaTypH BO3AyXa
B XxoJiogHoe BpeMms rojga corgacdo CHull 11-6-74,
3.3. PacyeTHble M3MeHeHHS TeMIIEpPaTYpH JONYyCKaeTcs OnpeaessiTh
mo GopMyaam:

ﬁf?mo,Sﬁﬁf; (11)
Aty = 0,65At, (12)

rae Al — abcomoTHasd BeJHIYHHA PacueTHOro H3IMeHEeHHA TeMIlepaTyphl,
NpHHHMaeMass no T1abJs. b HacTosiiUX PeKoMeH/allHK.

3.4. Hdasn $yupamedTHeix (00Bs304HBIX) OGaA0K OTANJIHBAEMBIX
3MaHHK B CTaAHH SKCOJAYATAUMWH pacyeTHle H3MEHEHHSI TeMIepaTyph
NPHHMMAIOTCA corgacHo nn. 3.2 o 3.3 HacTosmHXx PexoMeHaaluy MH
YyMHOXal0oTca Ha Ko3p¢uuuent 0,8

12



Ta6anua 6
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3.5. PacuerHasi 3uMHsISI TeMIlepaTypa Mep3Jioro rpyHra Ha rayOuue
0,0 M OT nOBepXHOCTH NOYBH (raybuHa, HA KOTOPOH TNPHHHMAETCH

3aje/ika cBafl) B 3HMHE-BeCEHHHI IepHOJ B eCTeCTBEHHBIX VYCJAOBHAX
[MOJ CHEroM pasHa

to 5 =0,8 (ty u—T) —5°Ct 8, (13)

rAe lux.a— Temuepatypa HauboJec XOJOJHON NATHIHEBKH, NpIHHMAae-
Mast cornacio CHuall I1-A.6-72 «CrpourenbHass KJIHMaTo-
JOTHA U reodusukay;

T — noctosinHass Temneparypa, °C, npuHumaeMas mno Taba. A
CHull 11-A.6-72,
0 — aGcouTHAs pasHOCTh Temnepatyp, °C, MeXAy BO3AYXOM

H TPpYHTOM Ha ray6uHe 0,0 M, OpHHEMaeMasd [0 JaHHBIM,
MpHBEJEHHBIM HHXKE:

KaMEHHCTBIH (I PABH/IHCTLIH) O

MECUAHBIN, CYHECUAHBIH .+ « « « & o o o o« &+ o « « « 15
CYPJIMHHCTBIH, TVIHHHCTBIH . + « v v v 2 « o o « « » 20
BATOPPOBAHHBIH . & & v v« v v o v v o o o + o » o« 20

3.6. PacuerHas 3uMHAA Temmnepatrypa Ha raybuue 0,0 M oT 10-
BEDXHOCTH TIpyHTA NOA OTAIVIHBAEMBIM  3JaHHEM C BEHTHAHPYEMBIM
MOANOJBEM B VCJOBHUAX 3KCIJIVATALHH NPHOJUIKEHHO MOXKeT OblTh NPH-
HATA PABHOH TeMmmnepaTtype, onpeaensemod no dopmyne (13) Hacros-
IMUX PCKOMEHJalHH.

3.7. Tlpu npumeHeHud 3JEKTponporpensa AAs TBEPACHUA MOHOJIUT-
HOoro ©OeroHa ¢yHAaMeHTHHIX (00BsI30UHEIX} O6aJO0K pacueTHoe H3Me-
HeHHe TeMmmepatypul Gerona Af gonyckaercd OHpeHe/siTh:

a) NpH 3JEKTPOIpOTrpeBe JeTOM — OCEeHBK — JO IOJHOrO 3aMo-
paXuBaHHg rpyHra (l-# 3tan pabotw ¢yHaameHra, cM. 1, 5.1 Hacros-
mux Pexkomenpauni) Afy,=60°C;

O6) npH 3JEKTPONporpeBe 3HMOH — BecHOH (2-H sranm paboTHl
dyHaiamenTa, cM. M. 5.1 pacrosmux PekoMmeHnpamiii) HJIM KOTAa BpeMs
NpUMEHEeHHs 3JeKTponporpena OeroHa HEH3BECTHO:

rne fp — abcouroTHAsi BEJIMUHHA 3UMHEH TeMIlepaTyphl HapysKHOro BO3-

ayxa, °C, npuHumaemMasi corsactdo m. 1.2 "HactofuiHx PeKoMmeH-
LAl HH,

4. PACUET HEPOPMAILHUA OT BO3JAEUCTBUA
TEMIOEPATYPbBI U BJIA)KHOCTHU BO3AYXA

4.1. Pacuer pedopmaunil ykopouenus xejse3o0eTOHHHIX 3JEMEHTOB
0T ycajaxn 6eToua, BBI3BAHHOH H3MeHeHHeM BJaaxXHocTH OeToHa, a

TAKKe pacyeT TeMNepaTypHHIX JAehopMalHHd  Xeae300eTOHHBIX KOH-
CTPYKLIMH, BBLI3BAHHBIX H3MEHEHHEM TeMmeparypuel 0OeroHa, NPOH3BO-

AATCA Kak AJs1 OCTOHHOI'O 3JEeMEeHTa, HMEIoLero OJMHAKOBYIO BJIdxK-
HOCTh H TeMIeparypy OeToHa [0 I[olepedlHoMy CedeHHIO.

4.2, JedopMaunn YKOPOYCHHA €y OCH MOHOJHTHOH KOHCTPYKUHI
dbyngamenra oT ycaaki 6eToHA OUIPEASTSIOTCs 1o (popMmy.ie

0,2__
oy = Kopu 1 —¢ ”ﬂt), (15)

rac Kg — xoadduluuent, yuuThiBaOIUi ya000yKIaABBAEMOCTL OETOH-
HOMl CMeCH, KOTODPBHIH NPUHHUMAaeTcss NPH KeCTKOCTH OETOHHOH
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cmecHd: MeHee 15 ¢ — 12; 15 — 35 ¢ — 1; Gosee 35 ¢ —
0,8;

p -— kospdunnent ycaakn OeTOHA, YUHTHIBAIOIIHE crnocob TBep-
JeHus1 OeToHa, KOTODPHLIH MpHHUMAaeTcsa 1A OeToHa: ecTecT-
BeHHoro TBepAeHuss — 0,03; noasepruyroro TemnnaoBod olpa-
6otke — 0,025;

Au ~— pacyeTHoe H3MEHEHHE€ OTHOCHTEJbHOH BJaXHOCTH  6eToHA
3JEMEHTa, NMPHHHUMAeTCs] paBHBIM

AU = uyp — U, (16)

3/1€Cb Ugxp — OTHOCHUTEJIbHASL KpUTUYECKasd BJAXKHOCTL O€ToHa, DaBHaf
160

Up = (180 + ) 10—4, (17)
A

hn — TNPHBEJACHHAS BHICOTA CEUEHHs, DABHAA IMJAOIUAAY CQUEHHS,
JeJIeHHOH Ha TNOJOBUHY €ro NepuMerTpa, COIpHKacalolile-
rocst ¢ atMmocdepou, cM; IAJad 3JEMEHTOB NPAMOYIOJbHOrO
CCYEHHS, CONpUKacalIguxcs ¢ arMocdhepod Cco Bcex CTo-
DOH

b
g == - L ’ (18)
b1-h

le — CPEMHAN OTHOCHTEAbHAR PAaBHOBECHAsT BJAAXKHOCTL GeToHA
KOHCTPYKIMH, paBHAas

ue = (1,54 0,00254,) ¢-104; (19)

(¢p — CpeAHAA OTHOCUTEeNbHAS  BJAXHOCTh BO3JAyXa, NPHUHH-
maemasd, corjacio CHuUIl no crpodTesbHOH KJIAHUMATOJO-
FHH ¥ reohH3uKe, aasi HauboJgce XOJIOAHOTO Mecsia B
PAalOHE CTPOHTEJbLCTBA;

T — BpPeM#, CYT, OT H3roTOBJIEHHS] J0 HACTYHJEHHA pAacyer-
HOro sTana pafors KOHCTpyKuuu (cM. 1. 5.1 HacTosmux
Pekomenganuii), Ha KOTOpbIi Beaercss pacueT. Ecam 310
BpEMSI HEHU3BECTHO, TO BeJHYHHA B CKOOKax B ¢opMyJe
(15) npuHAMaeTcad PABHOH eIUHHLE.

4.3. ledopManusg YKOPOUYEHHUA Ey OCH 3JaeMeHTa cOopHOH KOH-
CTPYKIUM $yHAaMenTa oT ycanku OeroHa npuuumaercs papaon 0,3
BEJIMUUHBL YKOpOUEHUs, BBHIUUCACHHOH 1o ¢opmyae (15) HacTosAlux
PekoMmengauui npy BeJHudHe 3HAa4YeHUst B cKOOKax, paBHOH .

4.4. TemnepatypHeie paedopManuul €; OCH KeJe3o0eTOHHOH KOH-
CTPYKUHH (YHIaMeHTa, OTHocsmedcs K l- rpymne, corjiacHo Tabja. 2
HACTOAHX PekoMeHAaUuHd, OT H3MeHeHus TteMmneparypnol OeToHa olpe-
JAEJSAI0TCA B 3aBHCHMOCTH OT pPaCueTHOH 3UMHEH TeMlepaTypul OeToHa
no (popMyJsiaM;

10 MHHYC 40°C BHJIOUYHTENBHO

g, = (£ + 10) ag, — (ty + 10) g, ; (20)
HUKe MHHyC 45°C
e, = (¢ -+ 45) ag, — 3dag; ~— (1j + 10) et (21)
rae fo H (*—ompegeasiiorcss mo n. 3.2 HacTOAIMKX PekomeH-
NAaluH;

15



A6t,, 06t,, U5ty — KOIPPHUUEHTH JIHHeHHOH  TeMIepaTypHOH pe-
popMaumnu OeToHAa COOTBETCTBEHHO JAJS TeMIle-
paryp sBhule Munyc 10°C, or munye 10°C mo
MUHYC 45°C BKIIOUHTENbHO H HHKe MHHyC 45°C,
npuHuMaemole 1Mo Taba. 5 Hactoaulix PekoMeH-
Jalum.

4.5. BesuuuHb mnepeMelieHus Bepxa KpalHell c¢sBam Yy, ¥ Yy, BHI-
3BaHHBIEe gedopmaltned xejeaobeTonno# ¢yngamenTHoll (oGBS304HOMN)
O0aJKH OT BO3JACHCTBHUA TEMIEpPATypH H BJIAXKHOCTH BO3AyXa, OMNpexe-
JAS0TCA 110 dopMmyaam:

1as 1-ro stama paborhl ¢dynaamenta (cm. . b1 macroawux Pe-
KOMEHJallHH )

iy = (At{%g; 0,353y) Yukes (22)
JJs1 2-ro 3T1ana paboTh
Yo = (At og, + 0,65¢,) yuke.- (23)

B dopmyaax (22) u (23}
Ay u Aty ~ pacdeTHele H3MEHEHHs TeMIeparypsl GeToHa KOHCTPYK-

HH{ COOTBETCTBeHHO aast l-ro W 2-ro 3TanoB  paboTH
¢dyvuramenta {(cM. n. 5.1 mHacrossmux Pexomenaauii);

(g — KO3(PUUHEHT JHHeHHOH  TeMIepaTypHOH  medopmalliy
GetoHa ¢yHAaMeHTHOH (00Bs304HON) OaJjKH, ONpeAessie-
MBIE o M. D.1 "Hacroauwinx PerkoMcHAalil;

£y — NeOopManHa VKOpPOUEHHUA OCH Keae300eToHHOH  dyHaa-
MeHTHOH (oOBs3zouyHOH) 06aski, onpejessieMasl COLIACHO
n., 4.2 1 4.3 Hacroguix Pexomedaauuii;

Yy — paccrosiHie OT UeHTpa Ogo0ka cBaiiHoro QyHaaMeHnra
JO paccMaTtpuBaeMon CBAH, CM;

Re — KO3DPUUUEHT, YUHTHIBAOMHY [MOAATAHBOCTL  COMpsKe-
HUM B y3JaxX CBAlHOro (QpyHiameHTa, NpPUHHUMAaeMbLId paB-
HeiM | aas MoHoauTHBIX H 0,9 AAg CBAPHBLIX CThIKOB.
A Apyrux THOOB CTHIKOB [IPHHUMAETCA COTVIACHO 3JKC-
NEPHMEHTAJABHBIM  JAaHHBIM IJH COOTBETCTBYIOIEMY 00-
OCHOBAHHIO.

4.6. BennuuHbl nepemMenieHyss Bepxa KpaliHeil csay y; H Yo, BLI-
3BaHHble pAedopMauuaMu dyHaameutHoil (o0BA304YHOH) Oaaxi oOT BO3-
AEHCTBASA TeMIepaTyphl HPH 3JeKTPONPOrpeBe ONpeaediorcs:

a) npu 3Jektponporpese OGeroHa JeToM H BecHoi (l-if aram pa-
O6oTel (ynaamenta, cm, n. b.1 Hacrosmux Pekomengauuit) no ¢op-
MyJie

i1 — Atlgaﬁf{ju. (24)

Beauuuna y. onpepeasiercs no dopmyae (23);

6) npu 3Jektpomnporpese 6&Tona 3MMOH W OCEHbIO (2-i1 sram pa-
6oTH pyugameHnTa, cMm. m. 5.1 nHacrosmux Pexkomenpauuf) no ¢op-
MyJe:

Yo = Atgs%61Yn; (20)
yy = 0.

B dopmyaax (24) u (25):

Afis B Algs — pacueTusie  H3MEHEHUs TeMnepaTtypbl O€TOHA IIpH 3JeK-
TPONPOTPEBE  COOTBETCTBEHHO A4 l-ro v 2-r0 3Tanos
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paGoTHl dyHAaMeHTa, onpefeaAseMule corsacHo n, 3.7 Ha-
crossminx PexkomeHpalui;

Ag: U Yy — cM. dopmyay (23).

5. PACUET YCUJIUHA OT BO3JAENCTBUS
TEMIEPATYPbI U BJIAJKHOCTH BO3AYXA

5.1. Pacuer ycH/aHi B CBAWHOM KeJe300eTOHHOM (QyHAAMEHTE OT
BO3EMCTBUSl TEMNEPATYPH H BJAMXKHOCTH BO3JlyXa JAONYCKaeTcst npo-
M3BOAHTDL NPUOAHKEHHDIM METOJAOM.

Jese300eTOHHAsE CBasi paccMaTpUBAETCA KaK CTOHKA, 3ajejaHHasd

B TDYHT.
YUHTHERAIOTCS ABa 3Tana paboTe CBaHHOrO (QyHIAMEHTA.

a Y 1
¥

1 %
[ |
' LY
: < F s *‘

Puc, 1. Pacuetrnmie
CXeMBbl pPaboTHl CBAHHO-
ro ¢yHaaMeHTa

a — IMepBrill 3Tal paboThl
(byHHNaMeHTOB, KOrga ce-
30HHO-OTTaHBAIOIIKH TPYHT
orTasfi Ha Tray6uny H,;

6 — 2-it stan paboThHI, KoOr-
Ja Becb TPYHT 3amMmep3

— !

—l ==

| - - J
#—ru—--n-l;
/

. ;f'
’ /n// S/ ey
7 L1 +52

-1 stan. Ce30HHO-OTTAHBAIINUA CJOM TIpyHTa rayOuHOH H, Ha-
XOAUTCH B TadoM coctosHun (JleTo — ocenb). Cmag cunutaercd 3a-
HIEMJIEHHOH B T'PYHT Ha pacCTOAHUM [1; OT MOBEPXHOCTH TpYHTA

(puc. 1, a):
Hy=Hwzz+ (1,94 2) A&, (26)

7

HO He Gojee Hy = —;
ox

2-i sran. I'pyHT HaXoguTcsi B MEP3JOM COCTOAHMH (3uma). CBaH
CYHTAIOTCS  3allleMJICHHBIMH B TPYHTE OKOJO €ro noBepxHoctu  (puc.
1,6) Ha paccTOSIHUM, PABHOM

Hy= (1,5+2)h. (27)
17



B dopmynax (26) n (27):

H, — raybuHa oOTTaWBaHUSI TPyHTa, CM, NpHHHMaeMasl MO pe3yJbra-
TaM TeOoJIOTHYeCKHUX H3BICKauuii, [lornyckaercsd onpeiensitb B 3a-
BUCUMOCTH OT BHJAA FpYHTA H pailloHa CTPONUTeJhLCTBA IO KapTam
npua. —4 Hacrodmiux PexoMeHaauui;

2 — KO>(P@PUUHEHT, YUYHTHIBAIOINIA  BJHAHIIE OKDpyXKalIllero TrpyHTa
a paboTy cBali 0T TOPU3OHTAJALHOIO YCHJIA, BBI3BAHHOTO BO3-
IEeUCTBHEM TeMUepaTypsl H BJAXKHOCTH BO3AyXa:

3
2 =¢ A, (28)
rae Og-— Kosdgduuient pedopMaliiiy, paBHBII
5 o
10°Kb
tg = L. (29)
B

3nech K — Ko UIHEHT MPOHNOPUHUOHATBHOCTH, Kre/cm?;-
by — ycjoBHasg LIMPHHA CBAaH, CM:

by = 1,56 - 50 (30)

(rme b — pasMep CTOPOHB CBal B IJIOCKOCTH, NEPHEHAHKYJAPHOH K
JAElCTBHIO PaCUYETHOrO YCHJHSA, CM);
By — npuBefeHHass KECTKOCTh kKeJe300eTOHHOH CBaH, onpejelse-
Mast corqgacHo . 6.14 "acrosuyuix PexoMmewpauui;
i — pasMep CTOPOHBL CBAu B IJIOCKOCTH  AEHCTBHA  PACUETHOTQ
YCIJIUS, CM.
[Ipu onpepenennn H; (l-i stan pabornl (PpyHmaMeHTa) 3HAUCHHE
npusumaerca nuo Ttaba. 1 mpua. 1 CHull I1-17-77 «CBainbie GyH-
AaMEHThHI»,
3Hagenne Koadduuuenra K gonyckaercsd NOPHHHMATb B 3aBHCH-
MOCTH OT YCJOBHOIO PaCYeTHOro JapJjelnusi Ha TaJbli TrpyHT R,
Krc/cm®:

npH Ry=<2
K = T5R,; (31)

npu Ro>2
K =150 4 350 (R, —2). (32)

YCJIOBHOE pacueTHOE jaBjacHue Ry HAa TPYHT OCHOBAHHS, NPUHH-
MaeTrcst corJgacHoe taba 1, 2 1 4 npua. 4 CHull 11-15-74 «OcHoBa-
HHST 3JaHUH 1 COODYXKEHMIi». YCJOBHOE pacueTHOe JlaBJjeHHe Ha Ta-
JBIii TPYHT AONycKaercss npHHHMATh 1o Taba. 7 dHacrosamux Peko-
MeH a1 HH.

IIpn onpenpenennd Hy (2-4 3ran pabGorel dyHAameHTa) Ry B Pop-
Myaax (31) u (32) 3ameHsieTcsl pacueTHHRIM JaBJEHHEM Ha MEpP3JblH
rpYHT R, Xrc/cM?, onpeaeasieMblM 1o Taba., 2 u 8 npua. 6 CHull
I1-18-76 B 3aBHCHUMOCTH OT TeMIOepaTypbhl TPYHTA Ha paccrosaHud Hy
OT [OBEPXHOCTH TDYHTA METOJO0M MOCJASAOBATENbBHEIX  NPHOJTHKEHHH,
[lonyckaercqa K onpenensiTe B 3aBUCHMOCTH OT TeMIEpaTypH I'pyHTA
Ha paccTogHul 0,0 M OT ero NOBepXHOCTH. Y CJOBHOE pacyeTHOE JaB-
JeHHe Ha Mep3JBH IPYHT pPeKOMEHAYeTcs npuHHUMaTh 1o Tabga. 7 Ha-
cToAlHX PekoMeHpganHi.
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Ta6aupa 7

I . " e P B P AP sl e i P . ki

PacdeTHOe JlaBJie-
YenoBHoe pacuer- HUe Ha MepsJblit
Hoe RapjeHue Ha | rpyHT R, Krc/cm?,
[ pyHT TaJbl TPYHT npu MuEHyc 10 °C
R,, Krc/cm?® 4 JbAUCTOCTH
meHee 0, 2
_ I I | _
[aneynukoBuil (meGeHHUCTHIA) C mec- |
YaHBIM 3aNOJHUTENEM 4 33
[Tecku:
KpYIHEBIE 3 33
CpeiHel KpynHOCTH 2,5 33
MENKHE BJAAKHBIE 2 28,5
NBIJIEBATHIE BJAXKHEIE 1,5 28,5
CynecH:
JIeTKHe 1.5 20
IIBIJIEBATHIE ] 20
CyYIJIHHKH:
TSKEJILIE 1,2 15
NLAEBAThHIC 0,8 15
Top):
MY LIHIE BB 0,3 6,7
MOXOBOI 0,1 6,7

-l

[Ipu temnepatrype rpynra HHxe MHHYC 10°C ycaoBHoe pacyeTHoe
AaBJIeHHE Ha Mep3Jablii IpyHT R HpHHHMaeTcsd paBHBIM TakoOMy Ke
3Ha4eHHI0, KaK U npu temneparype muuyc 10°C. I[Ipu pacuerHom nas-
JIEHBIH MepaJsiorg rpyHra O6oJsiee 15 Krc/cM? jgonyckaercs NPHHHMATh
z2=0.

Koa¢pduunuestT oy MOXKHO onpeaeath no rpaduky pHC. 2 B 3a-
ROy 1o,

By

5.2. Marubarwouii moment M. B MecTe 3aJelJKH CBaH B TPYHT Ha
paccroaHud Hy OoT €ro MNOBepXHOCTH OT COBMECTHOTO BO3AeHCTBHS
BHEIUHEH HArpyskd, CcOOCTBEHHOIO BecCa, TeMmepaTypsl H BJIAXHOCTH

BO3AYXa NpPH pacyeTe Ha MNepBOE€ 3aMOpaXKHUBaHUE TPYHTA OINDEILJseT-
cA MO (PopMmyJie

BHCHUMOCTH OT BEeJHYUHE I =

Mc = (My + M,) ny + M, (33)

rne M, 1 My — usrubamwiliue MOMEHTH OT BO3JEHCTBHS TEeMHEpPATYpPH

H BJAXKHOCTH BO3JYyXa COOTBETCTBEHHO aiadA |-ro u 2-ro
3TanoB paboTh CBaiHOro GyHAaMeHTa, oIpeae/sieMble
no. 5.3 u 5.4 nHacroswnux PexoMmMeHpalluii, TC-M;

Ny — KO3QhUIHEHT OXJaXKACHUs, NOPHHUMaeMbli mno . 1.7
HACTOAINUX PexoMeHaalNMH;

M — MOMeHT OT BHelIHEH HAarpysky H cOOCTBEHHOrO Beca,
TC« M.

5.3. Ilpn mapHupHOM compsxkeHHH cBaii ¢ (yHgaMmeHdTHOH (o6BA-
304HOil) Oanxkod (puc. 3) OT BO3JACHCTBHSA TEMNEpPAaTYPH H BJAXKHOCTH
BO3/yXa:

a) BejgyquuHa H3rubaioulero MOMEHTa B 3ajieJIKe CBaW Ha pacyer-
HoM ryiyOHHe [y OT MOBEPXHOCTH TPyHTA omnpeieasieTcs no (QopMmyJsam:
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Kby
Puc. 2. 3apucumMoctb Ko3@UUUEHTA O; OT BEJIMYHHbH Y == - [Q10
I1
st 1-ro stana paboThl QyHAaMEHTA
3yBn (H H
Mlm ylﬂ H( 2+BB) : (34}
(Hy + Hag)
a5t 2-ro srtana paboTnl QyHIZaMEHTa
3y, B
YoDn ; (35)

Ma = (Hy + Hg)?

6) BCJAHUIINAG TOPH3OHTAJLHOrO ycuausi B GyHAaMeHTHOI (00BA30Y-
Hoi1) GaJsiKe ONnpeielisieTcs

My A+ M,
Hy+ Hg

H.,..OK

[ — W/

(36)

B dopmynax (34) — (36):
/i U Y — TOPU3OHTAJILHBIE NEpeMEIlentst  Bepxa CcBal, ONpeae-
asioTest mo mn. 4.5 nacrosumux Pexomenpaltii;
By —— npuBefeHHass »KeCTKOCTh <Ce€uells CcBall, ONpenensiercs
o n. 6.14 macrosuuix PexoMeHpalui;
H{ Hs 1 Hs —cMm. puc, 3;
1 —— KOJIIUeCTBO TNPOJETOB B CBaiHOM (PyHIAAMEHTC MEXNY
TeMIICPATYPHBIMU IIIBAMIL.
5.4, [Tpu skectkoll 3ajeaxe csall B QyHAaMCHTHYIO (06BA30YHYIO)
GaJKky onpegesenie ycisnil B paMHOH KOHCTPYKUHI — cBaifloro QyH-
laMenTa OT BO3JelHCTBHA TEMIEPATYPH H BJIAXHOCTH BO3AYXa CJAELYCT
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Puc. 3. 3nwpsi Mo~ 4
MEHTOB B CBAWHOM Jy
(pyHOAMEHTE C lap- '
HHPHON 32 EJKOH
cBafi B QyHIAMEHT~

o
43
=

& N:Q
in® —
l
L

¥
paasus= Jt

Hylo (o6Bsizounyw) | (" F =2 =

6aaKy OT BO3JEHCT- - M, " = _ = T

BUs TEMNEPATYDLI M E‘: . = o =
BAAXKHOCTH o= | = VA = =

-~ 1-t 3ran paGoTul 7 i r '

dbyunaMenTa, Kormoa *

OTTAAA Ce30HHO-OTTAaAH-

BAalOIUH TPYHT Ha FAY- F y
Guny H_; 6 — 2-& »Tan
paboThl, KoOria Bech
I'PYH? 3saMeps3;, 8 —
CYMMAapHas 3Mopa Mo-
MEHTOB

*
et

.;'llliilllli-.
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=
. J‘r‘

e
N

2/

/

NPOX3BOAMTL METOAAMI CTPOWTEJIbHOM MEXaHHKH, NPHHHMAA IKECTKO-
CTH ceueHuil coraacHo 0. 6.14 Hacroswux PexoMeHZalHH, & PACUETHYIO
BHICOTY cBaH H npHHHMAaTh paBHOH: gasd l-ro srana paborhl QyHAA-
menta Hp-+H, u gas 2-ro srana pa6GoTwel ¢dyHzamenta Hz+Ha.

Beanuuna ycunus onpejpensercd CYMMHDOBAHHEM — YCHJIHH, NOJY-
yeHHBIX AJs 1-ro H 2-ro stamos paborel. MakcuManbHblH H3rubaio-
U MOMEHT, KaK IpaBHJO, BO3HHKaeT B 3ajesdKe KpaWHeH CBaH Ha
pacctosinud Ha 0T moBepxHocTH rpyHTa (puc. 4) HJIH B MecTax 3a-
AeAKH BepXxa cBad B QyHAaMeHTHYIO 0aJKy.

Omiopsl H3rubaioliux MoMmeHToB M, nmpoaoibHBIX cHA N M none-
PEYHHIX CHJ Q JAS HEKOTOPHIX CBaliHBIX (PYHAAMEHTOB C IKECTKOH 3a-
neJKo# cBali B ¢yHAaMeHTHYIO (00Bsf304Hy0) OasKy NDHBEAEHB! B
npuJa. 5 nacrosuinx PekoMepjgauuil. B 3TOoM npHJIOXKEHHH JAaHBL Pac-
yeTHoe GOPMYJB AJsi ONpPEAE/CHHS VCHANM B 3aBHCUMOCTH OT KO3(-
dunuentos K u 0, KOTOphIe BBHIYHCJSIIOTCH 110 (OpMYJiam:

Bn.ﬁH
— . 37
K Bl (37}
6yBn.6
= 38
B oL (38)
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Q. Puc. 4. nopst MO-

P Ny l Ny Mg MEHTOB B CBaHHOM
8 " ¢pyHpaMeHTe C XKe-
= CTKOM 3a/1eNKOM
; % ~| CBak B QyHAAMEHT-
M, = . HYI0 (00BA30YHYIO)
T AL — T T x 0aiaKy OT BO3JLEHCT-
o B e, E _ | BHSI HH3KOM TeMIMe-
/ / / = / PATYPH U BJRAXKHO-
L 4 5/ / ./ / CTH
// /// // /// / a, 6 1 8— TO XKe, UTC
L h H Ha puc. 3
1]
Ne |
M?ﬂ' T2 W

& "“Illh
i \¥

o J . :.

rie Bps u By — npuBelleHHast XeCTKOCTb (pyHAaMeHTHOH (00Bs304-
HO#) Ganxku H cBaH, onpefeaserca mo m. 6.14 na-
CcTOSUINX PeKoMeHanun;

H — pacueTHas BHICOTa CBaH, CcM, AJs 1-ro HaH 2-ro
srana paGorsl GyHaamenta (cM. pHc. 4);

| — pacCTosiHHEe MeXJY CBasiMH, CM;

y — TOPU3OHTANLHOE lepeMEelleHHe Bepxa CBaW  JJA
l-ro wam 2-ro sranma paBore  QynmaMenra (CM.
prc. 2), ompeaenserca nmo m. 4.5 HacTosinix Pexo-
MeHIAallHH#;

L — nauga TemrepaTrypHoro OJoKa (paccTOsiHHE MexK-
Ay TeMnepaTypHBIMH IBAMH), CM.

Ot BO3AeHCTBHA TeMNepaTypsl ¢ BAAKHOCTH BO3JYXa B MeCTaX
3a/eJKH CBaH B (YHAAMEHTHYIO (00BsiSOUHYl®) Oanky H3rHOalOUIMH
MOMEHT JONYyCKaeTcs OUpeAenaTh Ioe ¢opMmydne

Mp = (Myp + Myg) nx - M. (39)

Bennunra usrubaiollero mMoMenta Mz B KpaHHHX cBasiX U B (YH-
faMeHTHON (06BA304nOi) Oaske B MeCTax XKECTKOH 3aJle/IKH CBaH B
GaJky onpeneisercs no GopMysaMm:
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ang 1-ro srana paboTol PyHAAMEHTA

a1Y1Bn
Mg = , 40)
=ty + Hy) (
rie
a; = 34 0,545%,, HO He BoJee 6; (41)
Bn.6 (HB + Hl)
1 Bl (42)
i 2-ro 3Tana paboThl PYHAAMEHTA
a3Y9Bn
Mgp w= . 4 3
® = H,) (43)
rue
A, == 3 - 0,54dky, HO He Gouee 6; (44)
B Hy, +H
kﬁ — H.ﬂ ( B + 2) (45)
Brl

IHonyckaercs Beanyuyy wuarubawmuero wMomenta M. B cBae Ha
rayoune H, OT NOBePXHOCTH TPyHTaA OIpedeasitb mo ¢opmyqae (33), B
KOTOpOH 3HayeHHsA M, u M, BHIUHCAAIOTCS MO QOPMyJIaM:

A 1-ro 3tana paboTel PyHAAMEHTA

MH + MIB

1 HB + Hl ( B + I) 1B ( )

rpe
MH - blleH ~ . (47)

(Hy+ Hy)?
by =4 -+ 0,57ky, Ho He GoJsee 6; (48)
Ajs 2-ro srana paboThl PyHAAMEHTA
bgyy3Bn

Mg = , 49
" (Hg-+ Hp)? (%)

rac
b == 4 <4~ 0,57ky, HO He GoJee 6; (50)

["opu3oHTaJbHAS MNpoj0abHAs cHaa B ¢yHgaMeHTHOH  (06Bsi30Y-
HOH) ©Oanke onpejensiercs mo QopmyJie

Nr=N1+Ni, (51)

rie Ny 1 Ng— ropusoHtaJbHeEe NPOAOJbHBIE CHJABI B (YHIAMEHTHOH
6anKe COOTBETCTBEHHO HJA I-r0 H 2-ro 3TanoB paboThHI
dbyHZaMeHTa, KOTOpHE OIpeACJAITCH N0 (QOpPMyJaaMm:

€141 Bn
N, =(,5n : ; 52
1 (HB_I_HI)B ( )
CaYsBn
N. = 0.5n e 53
2 (Hg""‘H’)a ( )
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¢y = 0+ 0,834k,; (54)
Co = 5 - 0,834k2, (55)

110 He Ooaece 7.D;
;I — KOJHYECTBO 1poseToB B OJIOKe dyHAaMeHTa MexAy
TeMIepaTyPUbIMH 1LUBAMHU;
Ry 0 Ry — KO3 duLHeuTH, onpeneisemMuie 1o Qopmyaam (42)
u (45).

5.5. JauHa Temmeparypnoro 6aoka (Ppyniamenra L (paccrosiHue
MEXAY TeMlepaTypHLIMH IUBaMH) YCTAaHAaBJHUBAETCHA pacyeTOM MO Iep-
BOH pacueTHOH craauyu padorel (cM. m. 1.5 Hactosmux PexoMmMenpauui)
¥ OonpeaeNseTcss H3 YCJOBHSA

M > M., (56)

rae M — marnbarowuii MOMEHT, KOTODBLIH MOTYT BOCINDHHATH KpalHHe
cBau (pyuaamenra no ¢opmydae (57) npd 3aJaHHOM BEPTH-
KaJIbHOH Harpyske H pacueTHOH 3MMHEH TeMIlepaTtype Meps-
Joro rpyHTa Ha raybune 0,50 M OT ero mOBEPXHOCTH (CM.
. 3.5 Hacrosiiux PexoMeHZaUHH);
M. — nauboabiliuii H3rn0arwMMi MOMEHT, BO3HUKAIOLIHK B Kpai-
HUX CBastiX OT BO3/€HCTBHA BHEWHEH HarpysxH, COOCTBEHHO-
IO BeCa, TEeMIEePaTyphl H BJAaXKHOCTH BO3/1yXa, ONpele/isieMblH
mo ¢opmysae (33) Hacroswmux PekoMmeHaaluii.
Ecay nnast 3aianHHBIX pa3MepoB cBalHoro ¢ynaaMenta M >M.,
TO AAHHa Ojoxka ¢yHzaMeHTa MoxXeT ObiTh yBe&duyeHa;, ecan M<M.,
TO JAHHY O0JA0KAa YMEHBLINAKT Ha OJAMH NPOACT MEXAY CBasgMH.

6. PACUET )KEJIESOBETOHHBIX KOHCTPYKL HUH
OPYHIAMEHTOB

Pacuer o npo4YHOCTH

6.1. Pacuer 1o npouHOCTH ceuyelnH, HOPMAJbHLIX K TNPOLOJBHOH
OCH 3JIeMeHTa IIPH BO3JACHCTBHHU TeMIIEPATYPbl H BJAAXKHOCTH BO3AYXA,
npouspoautca no nn. 3.10—3.21 u 3.24—3.28 raasw CHull 11-21-75.

PacuerHoe comnporuBaende 06eToHa Ryp AOCHOJHHTENAbBHO YMHOXKAET-
Cd Ha KO3(p(HUHEHTH YCJAOBHH paboThl OeToHa #ig.y HIH Mig.s, ONpe-
IeaseMple COOTBETCTBeHHO no QopmytaaM (2) H (3) Hacrosiux Pe-
KOMEHIallHH.

6.2. Pacyer mo npOYHOCTH CEUEHHH, HAKJAOHHBIX K MPOJOJLHOM OCH
3JIEMEHTA, NPH BO3JEUCTBHH TEMIIEpaTypbl ¥ BJAAXKHOCTH BO3AYXa IPO-
H3Bonurcs no nm 3.30—3.37, 3.39 u 3.40 rnasm CHull II-21-75.

PacuerrHoe conporuBierHue OeroHa Rp AONOJHATENBHO YMHOXKAETCH
Ha KO3(h(UIHEHTH YCJaOBHH paboTel My .m H fHip.s, OIpeACHdeMble IO
. 2.3 Hacrosmux Pexomengauud.

6.3. IIpouHOCTs BHELIEHTPEHHO-CXKATOH Keae300eTOHHOH CBau MpSi-
MOYTOJIBHOTO CeYEeHUHd ¢ CUMMETPHYHOH apMarTypoH 1npoBepAeTrcsl H3
yCJIOBHA:

M = Rpptbx (hy — 0,5x) + (R, F, — 0,5N) (hy—a’). (57)
Ilpu & < Ephy — BLICOTA CAKATOH 30HBI oOmpeessercss mno dopmyae
N

' Rupeb

; (98)
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npu x<<Erho — no dbopmye
v — N {03 — Ra.c) Fe
Rnptb ’

(59)

B dopmynax (57) — (59):
M — n3rpbarinMii MOMEHT, BOCIPHHMUMAaeMBIH CBa-
eH, KIC-CM;
N — npojoJbHas CHAa Ha CBalo, KrIc;
Rup, Er, Ra, Ra.c ¥ 0a — onpepeasgorca no raase CHull II-21-75.

Rupt = Rupme.y, U Rppt = Rypmes.

KosddHuuuenTl ycaoBHH paboThl #ig.m WIH Hlg.s ONPeAeasdIOTCS
nmo ¢opmysam (2) u (3) Hacrosuux PekKomeHaanuil B 3aBHCHMOCTH
OT pacueTHOU 3uMHell TeMnepatypsl OeTOHa CBAd B CeUeHUU, B KOTO-
pPOM olipejeasercs NPOYHOCTb. PacueTHass 3HMHAA TeMmmepartypa OeTo-
Ha CBaW OpHHHMaeTcs corsgacHo M. 1.3 HacTosmuHx PekomeHaaluil,

6.4. Pacuer MNpoOYHOCTH XeJe300eTOHHBIX pPOCTBEPKOB IM0OJ KOJOH-
HBl CBaHHBIX (QYHIAMEHTOB, COOPYIKAEMbIX HAa BEUHOMEp3JIbIX TPYHTaX,
NPOU3BOAUTCA corJacHo «PexkomenaanuaMm 1o pacuery xenes3ofeTOHHBIX
POCTBEPKOB CBalHBIX (PYHHAMEHTOB NOJ KQJAOHHBI 3JaHHH H COOpyXKe-
HHH TIPOMBIWJIEHHEBIX NPEANPHATHHY», IIPDHYEM paCUETHOE COINPOTHBJACHHUE
OeToHa cXaTHI Rpp AOHNOJHHTENbHO YMHOXaercd  Ha KO3 HHIHEHT
YCJIOBHH palOThl Mmg.s, OlpeneldseMbld 1o ¢opmysae (3) HACTOSALIHX
PexoMeHaluid, a pacyeTHoe CONpPOTHBJeHHEe OeroHa pacrsixeuuwio Kp
JOIIOJIHUTEJNbHO YMHOMKaeTcst Ha KO3((QuUHEeHT ycaoBni pabotel OeToHa
Mp.s, IPHEAMAaeMbliH corJlacHo 1. 2.3 Hacrosiux PexomeHaauui.

Pacuer no o6pa3oBaHuI0 TPEUIUH,
HOPMAJBbHBIX K NPOAOJbHOH OCH 3JIEMEHTA

6.5. Il u3rubaeMbX, BHEUEHTPEHHO-PACTAHYTHIX H BHEIlEHTPEHHO-
CIKAThiX KeJe300eTOHHBIX 2JeMeHTOB, NOABEPralolliuxcad BO3AciCTBUIO
TEMIEPATYPLI ¥ BJAXKHOCTH BO3AYXa, YCHJAHUS, BOCIpPHHHMAEMbIE Ceye-
HHAIMH, HOPMaJbHBIMH K MNPOJOJBHOH OCH, IIpH OOpa3sOBaHHH TpPELIHH
onpefenasiiorca ucxoas H3 n. 4.2 raaspl CHull I1-21-75. Ilpun saTom pac-
YeTHOE COMPOTHBJeHHE GeroHa Rpir JAOIOJHHTENBHO YMHOXKAeTCsA Ha
KoappHuuHeHT ycJaoBUH paboTthl OeToHAa Mlp.y HIH Mps a MOAYJIDL
yupyroctd GetoHa Es — Ha Kospbunuent Pe.n uan Ps.;, npHHUHMaE-
Mbie corJacHo nm. 2.3 u 2.4 Hactrosuuux PekomeHAauuH.

6.6. Pacyer H3rubaemMblX BHEUEHTPEHHO-CXKAThIX, a TaK»Ke BHeIleH-
TPEHHO-PACTAHYTHIX 3JIEMEHTOB IO O0OpPa30BAHHI TPellUH NPOU3BOAHUT-
Csd H3 YCJOBHS, YTO MOMEHT BHEIIHHX CHJ OT COBMECTHOTO BO3J€HCTBHSA
BHELIHEH Harpysky, COOCTBEHHOro BecCa, TeMIepaTrypnl H  BJaXKHOCTH
BO3/lyXa, pacHo/JIOXKEHHLIX [0 OAHY CTOPOHY OT paccMaTpHBaeMoro
CeYeHHA OTHOCHTEJNbHO OCH, NapasJeJbHOH HYJ/JACBOU JIHHHUU H NPOXO/sl-
lled uepe3 sSAPOBYIO TOYKY, HauboJee YAAJEHHYIO OT pPacTAHYTOH 30-
Hbl, TPeuIMHOOOpAa30BaHHE KOTOPOH OlpeAessercs, MeHblle HJIH paBeH
MOMEHTY, BOCIDHHHMAEMOMY Ce4YeHHEM, HOPMAJbHEIM K MPEAOJBHOH
r&))cu 37eMeHTa Upu O0pa3soBaHHH TpelUlUMH, KOTOPBLIH OmperensieTcst IIo

OpMYV.Jie

M'I‘ — RDIIfWT i N}’y, (60)
TAe
Ro11y = RpyMpm, B Ry = Ry 1mp.s;
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ry — onpeneasercs HexoAss u3s n. 4.5 raasm CHull
H-21-75, Beqynna n onpefensieTcsi mo (Qopmy.e
(66) Hacrosminx Pekomewmanuii:
Hip.n W My s — KO3POUINEHTH yCJaoBHIL paboTe 6eroHa, TmPHHII-
Maemnie 110 1. 2.3 HAcTOsIWHX Pekomewaaunii;
N — cMm. dopmyay (59);

Wy — MOMEHT CONPOTHRJCHHS NPHBEACHHOTO CEUEHUS IJI5
Kpalllero pacTAHYTOTO BOJIOKHA ¢ YYETOM HeyIpy-
rnx jgedopmauui OeToHa, onpelenserca no ¢op-
MYyJie

Wy = (0,292 + 0,75 (y; + 2uyn) + 0,075 (v, + 2u n)] ba%,  (61)

rjae
(bn— b) hy
e ; 62
Y1 o (62)
. 2(bn—0b)h),
Vi = oA -, (63)
Fi
== - 64
My b (64)
, F, .
= - . O
1y " (65)
E,
1L == . 66)
Loy (

B ¢opmyae (66) Eo;=FEoPs.n, naum Es;=EsPs.5. Moayib
yupyroctn Oerona [ npunnmaercs no raase CHull I1-21-75. Koad-
Grnunentsl Py M Pg.s onpenensitorcs nmo ¢popmynam (4) u (5) nHacrod-
HHx PexkoMengalmii.

Pacuer no packpbiTHIO TPeLUIKH,
HOPMAJABHBIX K NPOJOJLHON OCH JIEMEHTA

6.7 Ilupuna packKpHTUS TpPEUllH, HOPMAJbHLIX K NPOAOJBHOH OCH
wIeMelTa, ary, MM, omnpenensercd mno Gopmynae (138) raasm  CHull
[1-21-75.

[Ipy pacuere WHPHHL KPATKOBPEMEHNOTO pPACKPHITHS TpPEWHH Ha-
MpsZKeHnst B apMarype ONpefessiioTCA OT COBMECTHOrO JAEHCTBHsS BHEI-
HEH HarpyskH, coOCTBEHHOro Beca, TeMIIepaTtypel H BJAAXKHOCTH BO3-

1yXa, OPU 9TOM KOIPDHUUHEHT ¢y NPHHHMAeTCs paBHbIM 1,2b.
Ilpn pacuere mMPHUBI AJHTEJHHOTO DACKPLITHS TPEUIMH HaNpAKe-

Hie B apMartype OIPeHesdeTcsd TOJABKO OT ACHCTBHST NOCTOSSHHHIX H
ATHTENABHBIX HArpy30K OpH Cx=1,5.

Pacuer XeCTKOCTH 2JEMECHTOB

6.8. JKeCTKOCTE 3/JE€MEHTOB »KeJe300eTOHHOH KOHCTPYKIHU (pyHAA-
MEHTa, HeobXoauMass AAA OIpeAeNeHHSsI VCHJAHH OT BO3ACHCTBISA TeEMIIE-
patypsl U BJAAXKHOCTH BO3JYyXa, BHUUCIANETCS B COOTBETCTBUHM C€  YKa-
3aHuaMHu nmn. 6.9—6.14 gacroguinx PexkoMmeHalHil,
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6.9. BesnunHa XKecTKOCTH H3rubaeMblX, BHEIEHTPEHHO-PACTAHYTHIX
H BHRUCHTPEHHO-CKATHIX JEMEHTOB [JA YYaCTKOB JEMeHTa, Tie He

06pa3yr1css HOpMaJbHBle K MNPOAOJBLHOH OCH 3JieMeHTa TPEUIHHBI, Ompe-
penasercda mo ¢gopmyJe

0,85E
C

rae E¢: —cM. dopmyay (66);

In — MOMEHT HHEPHHH HNPHBEJEHHOr0 NPIMOYIOJLHOTO  CEUEeHHS
SJeMEeHTa OTHOCHTEJLHO ero HEeHTpa TAXKeCTH, ompeienser-
cst Mo dGopmy.Je

bh®

In = —7>— +2Fan (0,5 — a)? (68)

n — KoahpPUIMEeHT [pHBEJCHUsT apMaTtypel K OeTOHy, NPHHI-
MaeTca no ¢opmyae (66) nacrosiux Pexomengauunil);

¢ — K03 duinHeHT, YYUTHLIBAIOUMIUA BJHSHHE NJUTEJbHOH TMOJ3Y-
yecTH OeToHa HA XKECTKOCTb 3JeMeHTa 0e3 TpelluH, HPHHH-
MaeTcad paBHHM 1,5,

6.10. BeanurHa KECTKOCTH AJs YVYACTKOB 3JeMeHTa, rje B pacTti-
HYTON 30He HMEIOTCH TPEIIUHB, HOPMaJbHbBIE K IPOJOJLHOH OCH 3Je-
MEHTAa, onpeneasercs 1no GopMyaam:

AJs #3rufaeMpiX IEeMEHTOB

B =— mhozl SR — (69)
__‘Pa +- Y6
E.F, (v + g) bhyEev

AJ1H BHEIHCHTPDCHHO-CXKAThIX I§ BHECHCHTPEHRBO-PACTAHYTLIX InpH

eo==0,8/1p 1 NMpOXONBHOI CcuHJIe, NPUJIOKEHHON B IEHTPE TSIKECTH ceye-
HUS 3JEeMeHTa

—— ii— p—

Pa . eP6
EaF, (e+2) + (v + &) bhyEetv

ITpumeuanue. B dopmyne (70) 3HaK «MHHYC» Tepen 2; IPI-
HHMAETCs] IIpU BHEUEHTPEHHOM CXKAaTHH, 4 3HAK <ILIOC — IIPH BHELEHT-
PEHHOM DACTSIKCHUI,

OKCUEHTPHUHUTET CHJAB N OTHOCHTE/NBbHO LEHTpPd TAMKECTH I[JIOILAJlH
ceyeHHs1 apmatypel A onpepgensercss 1o dbopmyJe

. (70)

M
N
- X
BeaHununr &= Pl V' ONpeaeNsiioTCsI COOTBETCTBEHHO 110 GOopMyaam

0
(159) u (162) ramaBm CHull I1-21-75. Tlpu BoiuncieHiy BeJHYHH § H

Y Ko3(pguuuent n npHHuMaercs no dopmyae (66) Hacrosmux Peko-
MeH A,

Vs — Kos(hbHIMeHT, TPUHAMAaeMuIll paBubiM 0,9:

V — KO3 (PHUUHEHT, XaPaKTepU3YIOUHHA yIPYTOIMJIACTHUECKOE CO-
CTOsAHHE OeToHA CXKaTOH 30HB, NpHHUMaeMbli paBHbIM 0,3;

E¢t = Eﬁﬁﬁ.m
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Kospuuuedt Pgs.n onpeneaserca no dopmynae (4) Hacrod-
X PexoMeHnganu.

Ilpn soiuncaennn L no dopmyae (160) CHulIl 11-21-75, HeoOxo-
AUMOH I/ onpenesieHusd §, pacyeTHOE CONPOTHBJEHHE OeTOHA ANd BTO-
POIl. 'PYNNbl NMPeAeJbHbIX COCTOSHHH Rpuprr JOIOJHHTENLHO YMHOXAeTCH
Ha KO3 (HULUEHT YCJIOBHH DpabOThl Me.wm, KOTOPBIH ONpenensercs no ¢op-
MyJae (2) HacTrosmux Pekomenpanuil.

6.11. 3navenne kKosdduuHEHTa Pa olpenensiercss 10  GopmyJe
(165) ramasmr CHull 11-21-75. Tlpun Bouncaenun kKosbduuuenra m,
HEOOXOAUMOTrO AJs ONPEeNeJeHHST P, pacyeTHoe CONPOTHBJEHHE OeroHa
Rpir JOMONHUTENbHO YMHOXKaeTcs Ha KO3hdHLHEHT YCJOBHH paboThl
/Mp.m, KOTOPBIH NPHHHMAETCs COIJIACHO M. 2.3 HAcTosMHX Pexomen-
AaLHuii.

; Honyckaercas koapdUuHeHT Yo ONpelensaTh N0 NPHOJIHKEHHOH
opMyJIe

T

¢a= 1125-5 M ’ (72)

rope S — KO3(M@UUHEHT, VYYUTHIBAIOIHI BHJ apMaTypH: AJ CTepX-
HeROIl apMaTypel mephoauueckoro npoduas — 0,99;

JJ51 CTEDXKHEBOH IJIajKo# H NPOBOJOYHOH apMaTypw — (,9;

My — Boiuncasercs 1o dopmyae (60) Hacroamux PekoMeHaamui,

6.12. )XecTtkocTh H3rHbaeMblX 3/J€MEHTOB TOCTOAHHOrO CeUEHHUd Ha

yqacTKax, rje o0pasyroTcsi HODMAaJbHbBIE K NPOJOJALHONR OCH 3JeMeHTa

TPELHHL B pACTAHYTOH 30He, JONMYCKAETCH ONpeAesisiTbh NPHOJHIKEHHBIM

METOJO0M 110 (POpMY.JIe
kyMEhiF
B = ST (73)

6.13. J)KeCcTKOCTb BHEUEHTPEHHO-CXKATHX  3JCMEHTOB  IMOCTOSHHOIO
CEYCHHS Ha yuacTKax, I'Ae obpasyioTcsa HOpMaJibHHE K NPOJOJALHOH OCH
JJeMEHTa TpPEIUMHLl B pPacTAHYTOH 30HE, C MPOUEHTOM AapMHPOBAHHA
Ww==0,7 1 ey=0,bh jponyckaercs onpenensiTb NPHOJHKEHHBIM METOA0M
no gopmy.Je

kyMEgh3F
B — —— L e (74)
M — kzbthput—-ngry

B dopmynax (73) u (74):
ki, ky u k3 — Ko3dduumenTn, onpegenseMuie no Tabj. 8 HaCTOANIUX
Pexomenpxanufi B 3aBHCHMOCTH OT BeJHUUHBEI N,
Ry — cm. dopmyay (60);
M — pacuerHuifi usrubalonyifi MoMeHT B Haubojee HanpsKeH-
HOM CEuYeHIH NpPH JOCTHXKEHUH apMaTypoH u OeTOHOM pac-
JeTHBIX COMNMPOTHBJCHHHA, omnpelessieMblii 1o M. 6.3 HacTo-
aiix PekoMmenjgaunm.
6.14. B xene300eTOHHBIX 3JEMEHTaX € TpelHHaMd B pacTAHYTOH
30He JOonycKaeTcss MNPHHHMATh MOCTOAHHVIO MNPUBEAEHHYIO  XKECTKOCTh
10 BCEH ero AJiMHe, PaBHOI

By =B+ (BI—B) Ry (75)
rae Ry — KoahduumnenT npuBeaeHns, PaBHBIN:
M. —M
T
1,25M
hy=e T (76)
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Tabanwuuna 8

— e JSOSSSE  T TP PR YT Y SRR - e — P

3HaueHd s Ko3phULHEeHTOB

n = FaEa —ne ——n — S—— -

bhoEg; ko ko ks

0,02 0,63 0,133 1,79

0,03 0.6 0,127 168

0. 05 0.53 0,115 1.6

0. 07 0.5 0.105 1045

0 1 0. 45 0’09 138

0. 15 0,43 0.08 134

0.2 0’42 0. 07 1’ 29

0’25 0’41 0. 06 194

[IprMevanne. [iag npoMexyTOUHEIX 3HAUeHUH wn KOIDPHIHEHTHL
Ry, Ry 1 ks onpepensioTcs MO HHTEPMOJISILIHH.

npu M >2,5 M, nonyckaercs NpuHHUMarth Ry =0;
M, — onpeaensierca no n. 6.6 Hacrosmux PekomeHpalui;

B — XecTKOCTb CeUeHHS 3JIEMEHTA ¢ TpPellHHAMK B pPacTAHYTOU
30HE B MeCTe JAeHCTBHA HaHOoJbllero H3rubajollero MOMeH-
ta M, onpenensiemass mo nm. 6.10, 6.12 u 6.13 HacTosAUX
PegoMenganuii;

B| — XKecTKOCTb ceueHUs1 sJjemeHTa 6e3 TPEUIHH, onpejenseMas IO
n. 0.9 gacrossmux PexkoMeHIalLuM,

7. IPUMEPDBI PACUYETA

[Mpumep 1. Tpebyerca ompelenuTh yCHJAUA B HauboJee HaNPAXKEH-
HbIX CEYEHUNX B KEJAe300€TOHHBIX KpPAaWHHUX CBasgX TEMOEPATYPHOI'O
6noKa OT BO3JACHCTBHA TeMIEpaTypH ¥ BJAXKHOCTH BO3AYXa B NPOIEC-
Ce CTPONTEJHCTBA 3JaHHS.

Iannna temneparypHoro Osoka 3panuss L=24 M (puc. 5). Cpau
cevennem 30X30 cm us Oeroma mapku M 300, Mps 300, B-6. Apmu-

poBaHue cBadl — W3 craau kuaacca A-1ll, Fa=F, =9,42 cm? (3<

J20AI111), samuTHble ciaou paboueli apMaTyphl cBail a=a’'=4 cM.

Beprukasbuas pacuerHast sHarpyskKa Ha cBaio N=60 1c. PoCTBepK
MOHOJIUTHHH B Bule ¢yHaamenTHOH (0OBs30YyHOH) OaJKH CceYeHHEM
50X 50 cMm. ConpaxeHue cBall ¢ POCTREPKOM lIADHHPHOE.

PaccTosnue oT NOBEPXHOCTH TPyHTA J0 HHXKHEH I'paHu pOCTBEpKa

B:1,2 M.

MecTo crpoutennsctsa — 1. JIKYTCK.

['pyHT B MecTe CTpPOHTEJNBCTBA — CVYIVIHHOK TAXeablH. CorsacHo
raba. 7 yCJIOBHOE pacueTHOe JlaBJjieHile Ha Tadbli TPyHT Ro=
=1,2 grefem?, Ha Mepsaniit  rpyHr npH  frp<<—10°C  R==15 xrc/cwm?
[nyOuna ce30HHOro mpoTaHBaHHS TJIHUCTBIX TPYHTOB A . SIKyTcKa
npnnnmaercs papuod A.=2,1 M (cMm. puc. 3).

Coraacao taba. 1 CHwull no crpouTensnoin RAuUMaToNorun M TeO-
(PH3HKe, cpeaHsasa Temieparypa HauboJee XOJOAHOH NATHAHEBKH B
r. Jkyrcke pasHsiercsls MuHHyC H5°C. Cpemuss OTHOCHUTENbHAsaA BJaXK-
HOCTh BO3Ayxa B HauboJee XOJOAHRIA MecAl (AHBapb), nmo Taba. 4
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Puc. 5. Cxema csaiHoOro ¢pyuga-

v MEeHTA
: 74 . ! — bynraMeHTHanR (o6BA3OYyHan)
' =, b - Ganka; 2 — ypoBeHb 3eMaH; 3 — cBau,
n.._-________.[;_‘_-:.i_”__ 4 — ypoBellb  Ce€30HHO-OTTAaHBAaIILEro
rpyHra

CHull nmo ctpouTeabiioil KAHMaTosMOTHH H reodH3nke, paBHa ¢=73%.

PacucTHoC M3MeHenHe TCMRAepatypnl Adaa 1. SIKyTcKa, coraacho
Taba. 6 nacroawx PekoMmeHpauui, npHHHMaeTcs paBHbiM Af=75°C.

Onpeaensiem TeMmMnepatypy C¢BaH B MJOCKOCTH JI€HCTBHS HAHOOJb-
mero uarubaiomero MoMeHta (Ha rayOuHe Hy; OT NMOBepXHOCTH 3€MJIH,
cMm. ptic. 1) no dpopmyae (13).

[Ipcapapurenbio no ta6a. A n. 2.5 CHull no crpourtenbHol Kiu-
MaTOJIOTHH H TreodH3HKe omnpejessieM BeaHduHy 7T=-—35,6°C u no
taba. 7 nacrosuuux PekoMenpauuit naxoauMm BeaHunHy 6=20°C:

Lo 5 =0,8 (tyxn—T)—5°C4+6=0,8]—55—(—5,6)] —
— 54+ 20=—24.5°C.

Pacueriule conporHBJeHHst 6eroHa Mapku M 300 cBan onpenensieM
no ta6a. 11 u 13 CHull I1-21-75:;

Rnp = 135 krefem®; Rpppp = 170 krc/em®;  Rppyp = 18 Krefem?.

Havanbusulit Moayab ynpyroctH OGeroHa ¢Bay, NOABEPrHYTOH Tell-
JoBoit o6paborke, nmo Taba. 18 CHulIl 11-21-75, Ee¢=260 000 krc/cm?.

OnpegensaeM pacyeTHoe cOnNpoTHBJAeHHe 6eTOHA NPH CXKATHH B ce-
MCHH cBav nanboabwero usrubaiomero momeuta (Ha raybuve Hy ot
NOBEePXUOCTH 3€MJAH) AJS NepBoHAYaNbHOTO  BO3JASHCTBHA  pacCyeTHOM
reMnepatypnot fo=—24,5°C.

Kosdduunent ycnoBuit pabGoTbhl GeroHa MNpH CKATHH Me.m NPH
pacueTe Ha MNepBOC 3aMopa)KHBaHHe ofpeaeasercs no dopmyne (2):

l6 24 5
me.y = 1 + (aM—])"'GE‘= | —I—(l,g—l)—-éo—- = 1,37.

PacucTHbie conpoTHBjenus GeroHa NHPH cXKaTHH OYAYT paBHLI:
Rnpt == mﬁ.mRnp == 1,37 . 135 = 185 KI‘CICMS;
Rupt11 = me.mRnp11 = 1,37 - 170 = 233 Krcfem®.

HopmaTtuBnoe conporupacuue GeToHAa  PACTSKCHHIO H MOAYJL
ynpyroctd Oetona cBaH Hajd HOBEPXHOCTbLIO TpyiiTa A NMepBOHAYAJb-
HOTO BO3AENCTBUA TeMmepatypbl (npH AefcTBHH  pacueTHON  3HWMHeH

TeMnepatypbl, paBlOH f{;=-—53"C) onpcieanacrca no ¢opMyaam:
{
mp‘u'_—:l,lmﬁ‘h‘:l,ll:l —‘— (aM-—-l) *—6'90—']:

| 59
1 o= 55
Rpt11 = mp.uRpyp = 2-10 = 30 krefom?;
30



-t

6 D5
= | by—1)——=1 1,7——-1 -—-1,64;
ﬁﬁ.m -+ (bu ) 60 -+ ) 60

Eet = EePo.m = 260 000 - 1,64 == 426 000 xrcfem®.

3Hayedust Ko3pduureHToB am H by onpepeasncs mno taba. 3 B
- 3aBHCHMOCTH OT Mapku OeroHa mo MoposoctoikocTH Mp3 300 u ycno-
BUIl paborThl cBau No | rpymnne KOHCTPYKIHH.

Koadduuuent JauHedHO#  TemnepaTypHoi  aedopmauuu  6eToHA
NpUHHMaeM Og:=10"° rpag—!

OnpegensieM BeJHYHHY OTHOCHTEJNbHOH pedopMauuu OeroHa OT
vcagkH B (dyHaaMeHTHOH (00Bsi3ouHOl) OaJske corjacHo mm. 4.2 u 4.5.
Hdas storo no ¢opmyae (18) onpepensieM NOPUBEACHHYIO BBICOTY 3J€-
MEHTA:

bh b0 - 80
hy —=———— = — - = 25 CM,
T bLa 50 - 50
a no ¢opmyae (17) — OTHOCHTEJBHYI0O KPHTHUECKYIO BJAXKHOCThL Oe-
TOHA:
160 160
Ugp == (130+ e ) 10—* = (180 -+ —-2—5—-) 107* = 186,4-10~%.
|H

CpenHIOl OTHOCHTENbHYIO PABHOBECHYIO BJIAXKHOCTh  ONpejeifeM
no gopmyae (19):

Up = (1,5—}—0,0025[111 )(p 10“4=(1,5+0,0025-25) 73X

CM
x10—% =114 . 10—4.

PacueTrHoe H3MeHEHHE OTHOCHTEJbHOH BJIazKHOCTH OeToHa HaXOHM
no dopmyae (16):

At = typ — e = (186,4 — 114) 10~4=172,4 . 10—,

OyngamentHas (06BsisouHasi) ©6Ganka BHINOJHEHA U3 THKEJNOTO
O0eTOHA eCTeCTBEHHOIO TBepAeHHs, MO2TOMY Ko3ddUI[HeHT yCaJKH Mpi-
numaem paBHeiM P=0,03. JKectkoctpr 6eToHHoli cmecu 15—35 ¢, 10-
AITOMY Rp=1.

Benyunny yKOpOUE€HHs OCH 3JIeMeHTa OT ycajaki OetoHa Oanku
onpejeJsisieM o QopmyJe

gy = knPAu =1.0,03 - 72,4.10~* =~ 217.10~°.

OnpejenseM mnepeMmellieHHss Bepxa KPaWHHX CBal OT BO3JEHCTBHSA

TeMIIEPATYPHl U BJAAXKHOCTH BO3AYXAa:
ads 1-ro srama paborw ¢yHmameHra (JeTo — OCEHb) NepeMelle-

HHA onpefeqsiioTess o dopmylte (22):

L 5
y1 = (Atjog+ 0,35e,) = (0,35 .75 .10

2400
4- 0,35-217) 10~° ; = 0,4 cM;

aJst 2-ro srana paboTe ¢dyHAameHTa {3HMa — BecHa) nepeMelle-
HUA olipejensioTces no dopmyae (23):
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L
g = (At50tg, + 0,65¢ ) - = (0,65 - 75 . 10 -+

1—6 2400

10,65 . 217) | — 0,75 cw.

Benuuunel Af7 u Afy onpegeassucs uo ¢opmysaam (11) u (12).

Onpenensem BeauunHy M3rubaiomero MOMeHTa B CEueHHH CBaH Ha
rayOHHe Hy 0T DOBEPXHOCTH T'PYHTA, KOTOPHIA MOXKET BOCHPUHSATHL CBafd

MPH NOepBOM 3aMoOpaxKHUBaHIN A0 [yz=—24,5°C U BO34eHCTBHS BepTI-
KaJbHOH Harpysgu N =060 Tc.

Bricora cxkatoil 3oHb ceueHuss no dopmyne (68) pasua
N 60 000

" Ruypth | 185.30

B wnamem caywae BesiuliHa H3rHOaloUero MOMEHTa OUpeAesseTcss Mo
dopmyae (57):

M = Rnpfbx (h0ﬁ015x) + (RaFﬂ_"‘ 015N) (h(}'“af) —=
=185-30-10,8 (26 — 0,5-10,8) 4 (3600-9,42 — 0,5-60 000) (26 — 4)
=] 320 800 xrc-cm = 13,208 tc M.

X — 10,8 oM.

]

OrnpenensieM KECTKOCTH €eYEeHHH C¢BaH, A48 uero BHUIICJIsSIEM Be-
JIBUYHHH:

Fa 2000000

no= o = =4,7;
Ee6q 426 000
Fa-100 42.100
a2 =1,2%;
bh, 30.26

un = 0,012.-4,7 = 0,0064;
Fo=hb+ 2Fan = 30-30 4+ 2.9,42.4,7 = 988 cm?;

bh® 30. 303
In = T - 2Fan (0,5h — a)? = v 4+
4-2.9,42.4,7 (0,5.-30 — 4)2 = 78 210 cm?;
2 2.78 210
ry =0,8 n _o,8 — 4,2 o
an 988'30
M 1320800
— — — 220,51 = 15 cm.
% ="y = Teoo0p  22>00h -

OnpenensieM KeCTKOCTb CeyeHMil cBafi ¢ TpellHHaMH B PacTSHYTOIl
3011€.

[lockoabky B mameMm caydae B >07% u ¢;>>0,b/i, cornacno m. 6.13,
JKCCTKOCTL CevyeHHH CBal ¢ TpellluHaMu onpegedasiem no dopmyae (74):

k. ME h2F
B"“"" 1 arent a o

M — kybh?R 1, — ksNTy
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0 51 1320 800.2 000 000.262. -9, 42
1320 800-——-0 11 30-302-30—0,55- 60000 4,2
~ 8 09.-10% cM?.krc.

H

Kospduuuentnl £y, kg ks, Bxoasauue B dopmyay (74), ompenene-
Hbl B 3aprcuMocTdH oT un=0,0564 no rabj. 8:

Ry =0,0l; ky=20,11; k3 =10,5b.
JKecTKOCTh ceueHuH cBaik 0e3 TPelMH BHUHCAAEM [0 dopMmyle
(67):
0,857 hEg¢ 0,85.78 210.426 000
By = = y
C 1,5
Ilns omnpejeneHdsi NPHBEJEHHOH XKECTKOCTH CBaW Bp BBIYHCASAEM

MOMEHT COIIPOTHBJIEHHS MPHBEJEHHOrO CeueHHsT OTHOCHTEJNLHO PacTsHY-
Tolt rpanil W, W MOMEHT NHoOsBJIEHUS TpewHH Maq:

= 18,88.10% cMm2.xKrc.

9,42
W= (0,292 1 1,65u,n) bh? = (0,292+ 1,65 —o— 4,7) X

X30.302= 10074 cMm3;
My = Ry, 11;Wr = Nry = 30- 10074 4+ 60000-4,2 = 854 200 EKrc-cM.
Koadduuuenr npusenenns ky onpeaeisiercs no dopmyte (76):

M, —M 5,642—-13,208

l 25M 1,25-5,542
T:e 28—1’106E0,33*

kM —_—
[IpnBenennas KecTKOCTb CeYeHHH CcBad  omnpejaedasierca 1o ¢op-
myJe (7D):
By=B- (B, —B)ky=28,09-109 - (18,88.10°— 8,08-10%)0,33 =
= 11,65-10° cm2.kre.

OnpenensieM Koa(puunueHTs 2, YYHTHIBAIOLUIHE BJAHSHHE OKpPYKalo-
Ierc rpyHra Ha j[gedopMauHi CBail OT TOPH30HTAJNbHOIO YCHJHA, BbI-
3BAHHOTO BO3JCHCTBUEM TEMIEPaTyPHl H BJAXKHOCTH BO3AyXa COIVIACHO
m. 9.1.

Hqisa storo omnpepeisieM KO3DPUUHEHTH NPOMOPUUOHAJIBLHOCTH k&
H jaecdopManuy oj.

Ilast 1-ro srana pabGothl ¢dyHLaAMEHTa

K = 75R,= 75.1,2 = 90.

Besuunina Ry (ycJ0BHOe pacyeTHOE pjaBJieHHe Ha TaJbli  TpPYHT)
npuusita mo taba, 7:

10°K by 105.90. 95 5
_ —1/0,074 = 0,504.
= ‘/ l/ 11,65 - V0,074 = 0,59

Beauunsa by — ycnmoBHasg IMUMPHHA CBAM NPHHUMAJach, COTJAaCcHO
n. 5.1, no ¢popmyse (30) paBHOH

= 1,58 +50=1,5.30 4 50 = 95 cm.
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Beanunna kosgpduumenta 2, Oyaer paBia

3

-—{
2 = R = 0,894 _ —0.21 _¢ gy

Onpenensem ray6uny f; (cm. puc. 1,a) oT NOBEPXHOCTH TpyHTa
A0 3ajCJKH cBad Ha 1-M srane paborw cmail [cm. dopmyny (26)}:
H,=H;z; + (1,54+2,) h =210.0,81 4 (1,54 0,81) 30 = 239 cm,

75 75

6 Hy == —— = —— = |26 cM.
o He Goaee H, o 0,594

[Mpunnmaem H, =126 cMm.
Hasa 2-ro 3tana pabothl PpyHaameHTa.
Beanunny K onpegensiem no dopmydae (32):

K, = 150 - 350 (R, — 2) = 150 4 350 (15 — 2) = 4700;

lOﬂbiy 10-4700-95 Y rered .
= l/ |/ 11,65-10° 1o =V 383= 130
2y = PR Rl = 0,106;

H, = (1,54 2,) h = (1,5+0,106) 30 = 48 cm.

OnpeacascM BCAHYIHBI F'OPH3OHTAJLIBbIX ' cHA N, BO3HHKAIOWHX B
OroJiOBKax CBail OT nepeMmelllellHd Bepxa cBad OT BO3IACHCTBHA TeMIe-
PATYPUl H BAGKUOCTH M Beauuuil usriubaomwux momeutros M B Mecte
3aj1eJKH CBali NpH 3aMCpP3aHHH CC30HIO-OTTaHBaIlero rpynra na pac-
cTosHHH Hy oT nosepxnocty rpyuta (pHc. 6):

1-1 3tan paborul PpylgamMeHTa:

- 11,65-102%.0,004
B 311,60 094 101
(Hy + H,)® (1,24 1,26)3

Ml =Nl (HB+ H2 — 0,94 (l,2+ 0,48) — 1,58 1C-M.

2-11 3Tan paboTLl PyHAaMeHTa:

38 3-11,65.10%. 0,0075
Nz'— y Lk =T . o~ .. —:5,53 TC,
(Hy - Hy)3 (1,24 0,48)3

My, = Ny (Hy 4+ H,) =5,53-1,68 = 9,29 1c-M.

Pacucetituiii #3rn6awouiit Momcur B nanbonee nanpsikeitom ceye-
il cgad na raybie H, oT nopepxHocTH rpyiira, BO3HHKAWILHI B pe-
3YALTATE BOIACHCTRHY HH3IKOHU TeMiepaTypbl, BAAKUOCTH DBO3AYXA W
BCPTHKAJALHOR Harpyskil Ha cBaio, paBHoit N=60 tc, OyaeT paBcH

= (M, +M)ny=(1,84-9,29) 1| =10,87 tc.Mm< M =
= 13,208 1c-M,

T. €. MPOUHOCT) ceucnnst ¢cal odcecieyera.

Mpumep 2. TIpoBepurb NpounocTh ceuelnHit B Kpaiiux cBasx TeM-
hepatypuoro Osoka 3panus, L=36 M (cxemy cBaiHOro (yiilaMCHTA
CM. [1a pHC. 9) OT BO3ACHCTBHSA TCMACPATypbl M BJAKHOCTH BO3AYXa
ﬁ/npgglecce CTPONTEJLCTBA MPH  BepPTHKAJbLIIOR Harpy3ke Ha CBaio

=60 TcC.
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Puc. 6. dmopsul m3rubamux MOMEHTOB B CBAasiX CBAWHOro (QgyHpameHTa
OT BO3JelCTBMA TEMIEPATYPH H BJAMKHOCTH Bo3ayxa (k npumepy 1)

g, 6 U 8— TOo Xe, UTO H HA puHc. 3

Caan ceuennem 30X 30 cm u3 6erona Mapku M 390, Mp3 300, B-0.
ApMmnpoBanne cBan H3 craad kaacca A-IIl, Fa=F, =942 cm? (30

J20AI111), samiuTHee ciaon paboueli apMaTyps a=a"=3 CM.

PoctBepk H3 COODHHIX KeJe300eTOHHBIX Ganok  ceueHineM o0X
x50 cMm. CompszkeHne cad ¢ POCTBEPKOM IUapHHPHOE.

Paccrosnue oT nOBepXHOCTH CpPyHTA A0 HMXKHEH TpaHU pOCTBEPKA
HB:I,Q M.

MecTo cTpouteansctBa — I. HKYTCK.

[ny6una ce3oHHOro nporanBanus H,=21 Mm.

r
YcaoBHOEe pacyeTHOE jaBJjeHHe HA TaJbldl Ko H Mep3Jbld Rg TPYH-

Thl, pacCyYeTHOE H3MeHeHue TemuepaTypsl Af, cpeaHsis OTHOCHTENbHAS
BJAQKHOCTh ¢ B HaubOJee XOJNOAHBIH Mecsll (SHBapb), I'eOMETpPHUUYECKHE
XapaKTePHCTHKH H JKECTKOCTH CBay IMPHHSTH COOTBETCTBEHHO TaKHMH
JKe, Kak 1 B Inpumepe .

[Ipepenbnass BeNHYHHA H3THOAIOUIEIO MOMEHTA, KOTOPBIH MOXKET
BOCIDHHSITE CBas MNPH BePTHKAJLHOH pPACUEeTHOH Harpyske Ha CBamw
N =060 tc, pasna M=13,208 1c-m (cM. npumep 1).

PacyeTHoe wM3MeHEHHe OTHOCHTEJNLHOH BJAXHOCTH OertoHa 0aJoK
poctBepka Au=69,8.-10~* (cMm. mpumep 1).

JKenezoberoununle OanKil POCTBEPKA BHIIOJHEHB H3 TsXKeJOoro Oe-
TOHAa, MOABEPrHYTOr0 MNpH H3rFOTOBJEHUM OaJoK TemaoBoid o0padorke,
No3TOMY, corgacso 1. 4.2, xospdunuent ycazku pf=10,025. /KecrKocTh
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Puc. 7. Iniopbl MOMEHTOB B CBasfX CBAMHOrO (yuAamMeHTa OT Bo3felicT-
BHA TEMNEPATYpbl H BAAKHOCTH BO3RYXa (K mpHmepy 2)

a 6 4 8— TO Ke, UTO ¥ Ha pHC. 3

OeToHHOH cMecH 10—33 ¢, Mo3ToMy KOIGQHIHEHT, YYHTHIBAIOWAN yA0-
OoyKylaablBaeMocTh OGeTOHHOH cMecH, Kg=1.

OnpefiesisieM BeJHYHHY  YKOPOYEHHS OCH 3/€MellTOB  POCTBepKa
no ¢gopmyae

ey = 0,3knfAu=0,3.1.0,025.69,8- 10~ = 52,3.10—8.

OnpefensieM fepeMelliedis pepxa Kpalinux cpaft oT Bo3AcHCTBHA

TEMOCpaTypbl H BJAXKHOCTH Bo3ayxa no ¢opmyaam(22) u (23), ¢ yue-

TOM KO>pQHIHEHTa NOAATIHBOCTH CONDSIKEHHA B yssJax cBail ¢ pOCT-
BepKOM, Ac=09:

Anaf 1-ro stana paGoTbl ¢pyHaameHTa (/N1€T0 — OCEHb)
L
Y1 = ke (Bt1oer +0,35ey, ) —- = 0,9 (0,35-75-10 +

6
+0,35.52,3) 10—33—20—0- = 0,455 cm;

AAst 2-ro 31ana paGotHl ¢yHaaMeHTa (3HMa — BecHa)
L
ya = ke (Atjoe + 0,65e,,) —~ = 0,9 (0,65.75

6
% 10 - 0,65.52,3) 10— —3%(1- = 0,845 cm.
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OnpeaensieM BeJHUYHHB TOPH30OHTAJbHBIX CHJ N, BO3HHKAOIIHX B
OTOJIOBKAaX KPAHHHX CBAH OT fepeMellleHUs Bepxa cBad OT BO3JACHCTBUS
TEMIIEPATYPH H  BJAXXHOCTH BO3AYyXd H  BEJHUHHB H3rubaoHIUX MO-
MeHTOB M B MecTe 3aJ€JIKH CBaud NpH 3aMEP3aHHH CE30HHO-OTTaHBAIO-

lero rpyHra (Ha paccrosduu He oT noBepxHOCTH rpyHta) (puc. 7):
1-it stan paboThH (pyHAAMEHTA:

3Boy, 3.11,65.10%.0,00455
YT (Hs+ Hy)P T (1,24 1,2)°
My =N;(Hg+Hy) =1,07(1,2+4+0,48) = 1,8 1C-M;
2- 3Tan paboTH (yHIAMEHTA:
N — 3Bny, ~ 3.11,65.10%.0,00845
T (He-Hy®  (1,241,26)3
My,=N, (Hy+ H,) =6,23 (1,2 -+ 0,48) = 10,46 Tc-M.

PacueTHoii H3ruGarmoliuit MOMEHT B HauboJee HATpSIKEeHHOM Ce-
YeHHH CBadW Ha rayOHHe H, OT HOBEPXHOCTH TDYHTA, BO3HHKAIOUIHH B
pe3yJsibrare BO3JCHCTBHSI HH3KOH TEMIEPATYpPH, BJAXKHOCTH OKPYyXKalo-
ued cpean nHa cBaio, paBHo N=60 Tc, Oyner pasen (cM. pHuc. 7):

Mp=M,+My;=1,84+10,46 = 12,26 Tc.M << M = 13,208 1C-M,
T. €. IPOYHOCTh ceyeHUsdA cBau Oyper obeclneyeHa.

== 1,07 7c;

= 6,23 TC;
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Cnano B Habop 25.11.80. IMomgnucauo B ueuyath 09.04 81. T-06444. Popmat 84X 1081/;,.
Bymara tau. Ne 2. Tapaurypa Jinrepatypras. IledaTthk BeicOKadg. YCJ. med. . 2,52,
Yu.-u3m a., 2,98, Tupax 12000 sk3. Han. No XII—9006. 3ak. Ne 17. llena 15 Kom.

Crpofinanar, 101442, Mocksa, Kangenckas, 23a

MocrkoBckas tunorpaduss Ne 32 Cowanosdarpagpnpoma HIpH locyrapCrBeHHOM
koMHTeTe CCCP no genam {33aTenblTB, HOJNHrpadHH H KHHXKHOH TODProOBJIH,
Mockea, 103051, LlserHoll 6yAbBap, 26.




