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MPENUCIOBHE

KOHCTPYKIHY KPYMHOMAHENBHBIX 30aHuI MPeICTABAAIOT cOBO0H coue-
TaHHMe GETOHHBIX H ¥Keae300eTOHHEIX 3JeMEHTOB, KOTOPhle NOMHMO TEM-
nepaTypHbIX Ae(pOopMalluii HCILITLIBAIOT TaKkxKe Ae(OpMaiuH, CBA3aHIbIC
¢ H3MEHEHHAMH HX BJaXHOCTH (NepHOAHYecKHe cOpOUHOHHBIC Aedopma-
LHA W ycajKa).

Tipu xoneBapuax TeMnepaTyps, BIAXHOCTH B yCallke B CTeHax H
NePeKPHITHAX KPYNHONAHeJbHEIX 3[JaHIH MOTYT BO3HIIKaTh Gobliue ycii-
aust ¥ feopManyH, KOTOPhe YacTO ABJIAIOTCS IPUUUHOM (PASMAUYHOTO PO-
Jla IOBPEXMGHUH (TpeIMHbl, PAjPHIBLL DaHesell ¥ CBA3eHd, CKOJL ONOP
H T. 1.). DTH NOBPeMLEHHs IMOTYT OBITh TIPHUHHOMN CHINOHWS HeoylleHn
COOCOGHOCTH, NOJTOBEUHOCTH # SKCIIYaTALUHMOHHON IIPHTOAHOCTH KOHCT-
PYKHYH KPYNHOIAHE bHBIX 3M1aHUA. B nenax npemoTBpamieHus yKasaHHbIX
TNOBPEXITSHMH KOHCTPYKIIH KPYIHONAHENLHBIX 3MaHHi CISLYET paccyd-
THIBATL HAa TeMuepaTypHO-BJIAKHOCTHEE BOJLEHCTBHA H yCaAKY.

PacuerHblii MeToJ [OSBOJISIET MyTEM [PALMOHAABHOrO BHIGOPa KOHCT-
PYKIHA JEeMEeHTOB CTeH, NMEPEKPHTHI M HX COeAUHeHHH BO3BOHUHTH 3Xa-
HUA OOJbIOH AJuHBL 6e3 paspe3kH KX TeMHeparypPHbIMM wBaMi. llo-
CJEJHEe JAeT BOU3MOXKIOCTh YMEHLWIHTh YMCJAO THIOPA3Mepos cOOPHBIX
9JEMEHTOB, YJAYYIINThL KOHCTPYKTHBIO-IJIAHMPOBOULOe pelUeHHe 3XaHHA
H CHH3HTh CTOHMOCTb CTPOHTENbHOM uactu 3aauus na 1—2%.

Merognka pacuera KpPYIHOTAHENbHBIX 3MaHME Ha TeMUEPaTypHO-
BJAXKHOCTHBIE BOOICIHCTBHS IO HACTO’LEIV BpPeMEHH OTCYTChBOBaJa
CrnennajbHble HMCCAGMOBAHMS, IMPOBEJEHHble B MOCIEIHME TOJALI B
HHUHMCK uM. Kyuepenko, Jlen3HMHUIIT u mpyrux opranusauuax, mno-
IBOJIMAM (Pa3paboTaTh METOLNNKY BHIOOPA PACUCTHBIX 3HANEHUH TeMmepa-
TYP, BMAKHOCTH H VCAfK4, a TAKXKe ONpeleNeHHs yCHIHA u yedopMa-
IME, KOTOPble BO3NHKAIOT MPH 5TOM B KOHCTPYKUHSAX 3JaHHM.

B nensx ympouleHus pacyeToB KOHCTPYKLHM 3MaHHH PAaCCUHTHIBAIOT-
csl Ha JeiicTBUe TaK HAGHIBAEMOH NPHBEIEHHON TeMIepaTyphl, YYUTHIBAKO-
el COBMECTHOe {IeiiCTBHE TeMIEPATYPH], BIANKHOCTE U ycajKu OeToHA.

B wacToswey BemycKe nocofHda H3NanaloTcs ABa (Crocafa pacueTa
KPynHONAHeJBHEIX 8MaHHi #Ha JelicTBYE NPUBGNCHHON TeMIePaTyphI:

a) Kak OfHOCJOIHBIX HJIH MHOrOCJIONHBIX KBa3HI3OTPOIHBIX TJIACTHU-
HOK;

6) KaKk rOpH30OHTAJbHBIX COCTaBHLIX CTEPHE.

Pacyer 3jmam#ii KaK IJACTHHOK (paszmedant 1, 2, 4 u wpusoxeHus 1,
2, 3) jpazpabotan B OTNENEHHM MPOYHOCTH KPYNHOMAHeJHHHBIX H KaMeH-
abix gnammi IHWUMUCK M. Kyyepenko wamp. TexH. Hayk A. A. EMenb-
STHOBBIM.

Pacuer 3maHu#i Kax COCTABHLIX CTepxKHefl (pasfen 3 1 NPUIOKeHHe
4) paspafoTaH Ha OCHOBE TeODHM COCTABHBIX CTepukHell mpod.
A. P. Pxanmupiia B ormene woHcenpykumid  JIenSHUMIIT k.
U. H. Cuaexo. Hsnoxennvle B mocoOHM METOABI pacyera HJAMIOCTPHPY-
I0TCS IPUMEpaMH.

[TocoGue BhmymieHno mnoj ofuleil pefaxiuedi [g-pa TexXH. Haykx
npod. C. B. IlonakoBa, g-pa texH. uayx rnpod. A. P. Pxaunmunna,
I-pa Texw. Hayk mpod. C. A, Cemenuosa, vi-pa TexH. HAyK mpoo.
H. B. Moposoga.
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1. PACHET KPYITHONMAHEJIbHbIX 3JAHUN
HA TEMINEPATYPHO-BJIAJKHOCTHBIE BO3STIEMCTBUA
U YCAIKY

OCHOBHBIE MOJOKEHHSI

1.1. KoHCTpyKUHH KPYIHONAHEIhHBIX 3MaHHH B CBSI3H C
THIU3anMell 11 YHH(HKALUeH CTPOUTENbHLIX AeTasned Hpej-
CTaBJAIOT co00H pery/spHble (IPUMEPHO DaBHOE UJEHEHHE
110 AJKHHE M BBICOTE) CTATHUYECKH HeompedelHMble IIPOCT-
palCTBeHHbIe CHCTEMbl, COCTOALIHEe H3 COOPHBIX KeJeso-
OETOHIILIX 3JEeMEeHTOB THIA IJACTHH (TaHesef, IJAMT), COe-
AHHEHHBIX MeXJy co00ll TOYEUHLIMH HJIM HEnpepbIBHBIMU
cBa3saMu. Ilpy usMeHeHuu TeMmumepaTyphl, BJAXHOCTH H
ycajaxe B KOHCTPYKIHSX 3[JaHHH BCJELCTBHe 3aJ€JKH CTeH
B OCHOBAHHE, 4 TaKxKe BCJCACTBHe B3aHMMOACHCTBHA HapyX-
HBIX H BHYTPEHHHX KOHCTPYKIMH, HMEIOUIUX DUSHbIE T€M-
nepaTypHO-BJAXKHOCTHbIE AeopMaluy, BO3HHKAIOT TEMIIe-
patypuble ycuaus n gedopmaluu Kak B IJOCKOCTH (oce-
BbIE), TAaK ¥ H3 IJIOCKOCTH KOHCTPYKIHH.

ITpononbHLle TeMmepaTypHble ycuJus H AedopManuy,
BO3HUKAIOIIME B IJIOCKOCTH HECYIHX M Orpa)Aaloux
KOHCTPYKILIIHA,  BBI3LIBAIOTCS M3MEHEHHeM IPHBeNeHHOH
cpefHed Temnepatypnl ceueHHss Af. TemnepaTypHble ycu-
A 1 AedopMaluy M3 NJIOCKOCTH KOHCTPYKUHMH BO3HHKA-
IOT IPH H3MeHeHHM Iepenaja INpPHBEAEHHOH TeMmepaTypbl
no tosuiuHe AB.

Pacuer 3panuit Ha TemmepaTypnl Af u AO mpou3BOAMT-
cs pasgenbHo. [IpH COBMECTHOM JeHCTBIIK 3THX TEMIEpaTyp
(HapyXILIC CTelp! OTanNMBaeMEIX RTAHHH) TeMIepaTtyp-
HBle YCHJMS, a TakxKe JedopMaluu Opu pacueTe B yNpyroi
CTaguH CYMMHPYIOTCS Ha OCHOBe NpPIHIUIA He3aBHUCIMOCTH
JefCTBIA CHJI.

[Tpumeuanue. [log npusenenHoll TeMmepaTypol mo-
HUMAaeTcsl YCJAOBHAs TeMIepaTypa, yYMTHIBAIOI(as COBMECT-
o€ JIeHCTBHe TOMOBHX U CYTOUHBIX KOoJeGaHHN TeMIepaTyphl
HapYKHOTO W BHYTpPEHHEro BO3[AyXa U SKBHBAJIEHTHBIX TeM-
neparyp COJIHEYHOH paiguauuH, FOAOBEIX KosnebaHufi OTHOCH-
Te/JbHOH BJAAXHOCTH BO3AYyXa H yCaXKH.

1.2. PacueTHble 3HA4eHHS MPHBEAEHHBIX CDEJHHX TEM-
nepatyp At u A0 1Jisi pasNHUHBIX KJIMMAaTHYECKHX PalioHOB
CCCP mnpunwwmalorcs B COOTBETCTBHH C PEKOMEHIALHSMH
npusoxenus 1, xoropole B pasputrHe CHull mo marpyskam
M BO3LEHCTBHSIM YUMTBHIBAIOT TakxKe BJHSHHE IepHOJLHYEC-
KIIX BJAaXHOCTHBIX BO3ACHCTBHH M YCalKH.

Pacuer npousBoguTcsa ua Haubosee HeOGJarONpPUATHLIE



coueranuss JETHHX (HIOJNbCKUX) ¥ 3HMIHX (SHBapCKHX)
HpHBEJEHHbIX TeMIepaTyp, KOTOPbHe MOIyT ObITh KaK B 1Ile-
PHOL CTPOHTENBCTBA, TAK M B IEPHOML 3KCIAyaTaluM siaa-
HUH.

B cTpouTesbHBI IlepHOj  pacyeT INPOM3BOZUTCH KakK
AJIS HeOTanJuBaeMblx 3AaHHH 6€3 yyera BJHAHHA yCaRKH.

B mepuoj 3KcmjyarTalMH pacueT BeLeTCAd Ha COBMECT-
noe feficTBUE IPHBEJEHHLIX TeMIepaTyp M ycajAKu IIpH Ha-
u6osiee HeOGJATONPUATHOM MX COYETAHMH 3UMOH (IOHHXKe-
liHe TeMIlepaTyphl MJIOC ycaAKa).

1.3. Pacuer ycuanit 1 nedopmMaluil KOHCTPYKIMH Ha u3-
vmenende temueparyp Af u AQ BHIIOJHsSETCS B yOpyroH
craguy. Bausaue Heynpyrux gedopmanuil (moJ3ydecTi,
NJACTHYHOCTH M T. II.) M TPellMHOOOpPa3OBAHUSI YUHTHIBACT-
¢S B COOTBETCTBHMY I YkazaHusmu rjasel CHull no npoex-
THPOB&HHIO GETOHHBIX H Kele300eTOHHBIX KOHCTPYKIHH,

1.4, Pacuer ycunnii u gedopManuit CTen H NMEpeKPLITII
1a NeHCTBHe TeMIepaTypsl Af NPOH3BOLUTICA C YYETOM IIO-
Ha'rIHBOCTH COODHBIX 3J€MENTOB, HX CTHIKOBBIX COENHHEHHH
H OCHOBaHMHS.

ITopaTauBBLIMH  OCHOBA-

HHSIMH  MOFYT paccMarph- 2 |

BAThCH KAK IICKYCCTBEHHLIE | N
(cpajinbie  WJAH  paMHBiE ;u(xt
QYyHIAMEHTE!, BCTPOEHHLIE & ) |
TepBble  STaXH 3JAHHE H e Ay

T. I1.), TaK U eCTeCTBEHHKIe
ocHoBaHusl (TPYHTHI), CIO-
coburle meopMUpPOBATHCH
M CMEIaThC B TOPH3OH-
TaJbHOM HaNpaBJeHHH MO
NefiCTBUEM TeMIIepaTypHBIX
cun (puc. 1).
[Ipumeuanne. Ilo-
LDATIHBOCTbIO  I'PYHTOBOrO 9 |
OCHOBaHMS  3MaHU¥  Ha
CNUIOUIHBIX JIEHTOUHBIX QyH-
IaMeHTaX MOKHO IIpeHe-
Opeub. 7

4(x)
| .'

i
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1.5. B 3asucumocta OT G tlefe]e
KOHCTPYKTHBHOTO DENICHHS L
3panusi, PH3MKOo-Mexanude- Puc. 1. Temneparypusie nedop-

Mawui 3haHmil u(x) Ha nojart-

CKHX XapaKTepHCTHK MpH-
MeHfleMBIX MaTepHaJjoB H
pacrpejesieHHs TeMIepary-
pbl B IJIOCKOCTH CT€H H Ie-

JIHBOM OCHOBAHHWH

a — cTohKU ¢ 1IapPHUPHBIM CONPS-
JKeHHeM co credamMu; 6 —To XKe,
IPH KECTKOM COUDAMEeHHH; 8 — NpH
yupyroit sajeske CTeH B OCHOBaHHE
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PEeKpPBITHI pacueT KPYMHOMAHEJNBHBIX 3JaHHH Ha JNEHCTBHE
TeMnepaTypbl Al MOXKET BLIIOIHATHCSI.

a) KaK OLHOC/OHHBIX HJIH MHOTOCTOHHBLIX KBa3HH30TPOT-
HBIX IJIACTHHOK (CM. pasmen 2);

6) Kak TJIOCKHX WJIM TPOCTPAHCTBEHHBIX I'OPU3OHTAJIb-
HBIX COCTABHBIX CTepiKHe# (cM. paszed 3).

Pacyer xpynHonaHe/bHBIX 3AaHHR KaK KBA3UU3OTPOMHBIX
NJaCTHHOK TNPOM3BOAUTCH B cJaydady KOTZa CpeljHHe TeM-
nepatypbl Af 1 Ko3(Q(QUUKEHTH TEeMIEepaTypHOro pacluHpe-
1IMS CTeH I/ NepeKphITHH ¢ IO BLICOTE H JAJHHe 3JaHis
olMHaKOBbIe. B cayuasx xorpa 3Hauends Af m o M CTeH
UJIM TlepeKpbITHIl MO BLICOTE 3[AHUS  pasjHuHble, pacyer
3 aHUS BHIONHAETCA KAaK CHCTEMBI FOPH30HTAJNBHEIX COCTAB-
HbIX CTepIKHeH.

1.6. Pacyuer orpaxaaiolux KOHCTPYKIIN OTamIuBaeMbIX
3fanufl (HapyxHble CTeHBI, IOKPHITHS) Ha H3MeHeHuUe Iepe-
naga temneparypst A0 nmo tojmuic (cM. pasnen 4) npous-
BOAMTCS C YyUCTOM H3rHOHOH KeCcTKOCTH H  TOXaTJHBOCTH
CTBIKOB ¥ YCJOBHUH 3aKpelicHUS IaHesJeH [0 KOHTYpY.

Jl1t MHOTOCJIOMHBIX CTE€H ¢ THOKHMHM CBSI3SIMH, o0ecIeyH-
BAIOUIUMHU CBOGOAHOE CMENIeHHEe HAPYKHBIX CJA0EB OTHOCH-
TEJHHO BHYTPEHHUX, 3TOT PacyeT MOXKET He NPOH3BOAMTBHCS.

Varu6Hass u NPOLOJBHAS KECTKOCTH JJIEMEHTOB KOHCT-
DPYKLUHUE M HX CTHLIKOB OIpefenfIoTcd B COOTBETCTBHM C YKa-
sanuamu raaspl CHull 1m0 npoekTHpPOBAHHIO OETOHHEIX U
Kene300eTOHHBIX KOHCTPYKUWH Kax [Jf apMHPOBaHHBIX
GETOHHBIX CEUEHHUI ¢ YYETOM TPEIUH, NIACTHYECKUX CBOHCTB
W TOJI3yyecTH OeToHa.

2. PACYET KPYIMTHONNAHEJIbHBIX 3JAHUM
KAK OJTHOCJIOMHBIX U MHOTOCJIOMHBIX MIACTHHOK
HA JEMCTBUE TEMIEPATYPbI

BpiGop pacueTHOH cxeMbl

2.1. BeckapkacHble KpyInHONIAHeAbHbIE 3MaHHg B 3aBHCH-
MOCTH OT CIOCO0a ONMMPAaHHs MEPEKPLITHH Ha CTeHBI IOApa3-
IeJsIOTCsT Ha 3LaHHUSl C HPOJOJbHBIMH 4 IONEpPEYHLIMH He-
CYLIUMH CTeHaMH (pHcC. 2).

B nomepeuHoM HampaBJeHHH TaKyue 3JaHHs IPELCTABJS-
10T Cco60H xopofuatele Opychs, o0OpasoBaHHbIe CHCTEMOH
BEPTHKAJbHBIX (CTE€HBI) H TODHB30HTAJbHBIX (IE€PEeKPLITHS)
auagparsM, KOTOpble COCTOAT U3 cOOPHBIX 3JEMEHTOB, COeLHu-
HEHHBIX APYr C APYTOM C IOMOILBIO CBs3el.

Jisi BbiGopa pacueTHO# CXeMBl 3JlaHHH NpH pacyeTe HX
Ha NCHCTBHE TeMmepaTypbl OCHOBHOE 3HauyeHHe HMEET Be-
JU4YHHa OPOMOJBHOH M CABHI'OBOH XECTKOCTEH NEpexpHTHil,
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KOTODBIE 3dBUCAT OT PAa3pe3HOCTH NeEpeKpHITHH, cnocoba
ONUPaHUg HX HA CTEHbl H CTEIIEHH MOHOJHUTHOCTH. [Ipu aTOM
BO3MOXKHBI B2 OCHOBHBIX THIA pacCyeTHbIX CXeM 3LAHUH.

2.2. K nepBoMy Tuny OTHOCATCS 3LAHHUS C MOHOJHTHBLIMH,
cOOpPHO-MOHOJNIUTHBIMY NEePeKPBITHAMY, a TaKXKe 3JaHUs CO
COOPHBIMH NePEeKPHITHAMH U N1aTQOPMEHHBIM OIHpaHUEM
IUINT Ha TIONepeyHBle CcTeHH Mo cxemam A (HJIUTH-HAC-
TUJAb) U b (NJUTBl «Ha KOMHATY»), [OKa3aHHLIM Ha pHC.
2,6. Takne mepekpbliTHsT 06/1aaI0T GOJIBIION CIABHIOBOM JKec-
TKOCTbIO H MOT'YT BOCIDHHHMATb 3HAYHTeJbHLIE pACTATHBA-
IOIlMe H CXUMAIOUINe yCUJHS IO JUHUM NeHCTBHUS TeMIepa-
TYPHBIX CHJ (BJOJIb 3 aHMUs).

[1pn manuuun cBsisefi ¢ HPOJOJbHBIMH CTE€HaMH TaKHe
IEpPEeKPBITHS B3aHMMOAEHCTBYIOT CO CTEHAaMH KaK XKeCTKHe
AuagparMbl ¥ IPH ONPEAENEHHH XKECTKOCTHBIX XapaKTepHc-
THUK 3LAHUs HX CEYEHHE CJeJyeT YUHTHIBATH NOJHOCTLIO.

Takum obpasoM, 3nanue 1 TMIa MOXKHO paccMaTpPHBATDL
HJIH KaK Kopo6uaToifi 6pyc, nomepeyHoe CeyeHHe KOTOPOro
BKJIIOYAeT 3JeMEeHTHl HAPYXKHBIX H BHYTPEHHHX IIPOHOJb-
HBIX CTE€H H NMePEeKPHITHH (puc. 2,0), HaN Kak MHOTOCJORIYIO
NJIaCTHHKY, CJ0SMH KOTOPOH ABJAIOTCS HAapyKHbIE M BHYT-
PEHHIIE IPONOJbHLIE CTEHLl, a CBA3AMHU (MM XKECTKHMH pac-
NOpKaMH), ofecneunBaloIMH COBMECTHYIO paboTy cJl0eB,—
NIEPEKPBITHST W MOTIEPEUHbIE CTEHBL.

2.3. Ko Bropomy TNy OTHOCATCSI 3AAHHSI C NMPOJXOJbHbI-
MH HeCyIUMMH CTeHaMM H CcOOPHBIMH He3aMOHOJHYEHHBIMH
MEePEXPLITUAMHE HJH C NEePeKPLITUSIMH, HMEIOUWHMH YacTylo
pa3pesKy IomepeuyHniMu mBaMu (puc. 2,8). Taxue mepexpni-
THS B NPOAOJBHOM Hampas/JeHHH He padoTalOT Ha pacrsi-
JKeHHe, a HX CHBHIOBAS KECTKOCTb ObIBaeT HeGOJbLIAS HJH
OTCYTCTBYeT.

HeGoubmasn cABUIoBas KecTKOCTb NePeKpLITHH MO3BOJIS-
€T He YYHUTHIBATH COBMECTHYIO pabOTy HapyXKHBIX H BHYT-
PEHHHIX MPOJOJBHBIX CTeH. B 3TOM ciyuae NmpOCTPAHCTBEH-
Has cHcTeMa 3KaHus (kopobuaThiii 6pyc) pacmajaercs Ha
HECKOJBKO IJIOCKHX CHCTeM IJIACTHH 10 YHCAY IPOIONBbHBIX
CTeH.

Takue cHCTEMBl MOTYT paccMaTpUBATLCS KaK OAHOC/OH-
Hble MJIAaCTHHKHY, 3a/leJaHHBIe B OCHOBAHHeE.

30Ha B3aUMOJEHCTBHA IIJIUT NePEKPHITHH C IPOJOJbHbI-
MH CT€HaMM OTpaHHYHBacTcs ofacrbio 3ajxenku (pHC. 2,8
wrpuxoska). [my6una 300l 3aBHCHT OT LIMPHHBI ILJIII-
THl NTEPEKPHITHS by Ha omope u pasua npumepuo by/2. Ouep-
Talle 30Hbl YCJOBHO MPHHHMAETCA TPEYroJbHbiM, a pacuer-
Hag AJHHA IUIMTBHI IIePEKpHLITHSI, BOBJeKaeMas B paboTy co
CTeHaMHU, IPHHUMAETCS paBHOR by/4.
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Puc. 2. PacueTHble cxeMbl KPyNHOTAHEABHEIX 31aHHI
@ — M30JHHHH TeMNepaTypPHEIX Hanpsikenud (7,) HapyXKHOH CTeHsl; 6 — nJaH CTeH H NEDeKpBHITHH 3AaHua | THNa

¢ TNOTNEePeYHBIMH HeCYIIEMH cTeHaMu (A — MeJKHe NJIHTBHI-HACTHABL, 5 — MJHTH «Ha KOMHATY»); 8 — IlJlag CTeH M TMe-
peRphITHH 3maxwa II THma ¢ IPONOJNLHBIMH HeCYIHMH CTeHaMH; 2, 0, € — pacUeTHRIe CedeHH® 5Taxa amaHmit 1 u I
THIA



C yBennueHHeM WIMPHUHBI IJIUTH 3Ta AJKMHA BO3PACTAET
v npu bx=2B, (rae B, —MJ¥Ha IJHTH MeXKAy ONOPaMH)
OH4 CTAHOBHTCS PABHON LIMDHHE NEPeKPLITHS Bg, 4To Xa-
paxrepHo AJd gRaHuga [ Tuma.

Taxum 06paszoMm, KOHCTPYKIUE KPYIHOMAHENAbHBIX 3LAHUH
MOI'YT PacCUMTHIBATBCS KaK TJIOCKHE CHCTeMbl (T. €. Kak
spanus 1l Tuma) npu

by <2 Bo. (1

2.4. HapyxXHble 1 BHYTPCHHME CTEHbl KPYIHONAHEIbHBLIX
3AaHHU B CBSI3W C HaJHuY¥eM IPOEMOB H UaCTOH Da3pesxoi
TOPU30HTAJBHBIMH ¥ BEPTUKAJBHBIMM IIBaMH 0G6JafaioT
KOHCTDYKTHBHOY aHM3oTponued (OpTOTpONUE).

TouHBI# pacuerT TAaKUX CHCTEM IpeLCTaBJdeT GOJblHHe
Tpyanocru. [Js ynpolieHHs pacyeToB Lesecoo0pasHo pac-
YEeTHRIC CXEMBl 3JaHMH ¢ TMOMONILIO COOTBETCTBYIOLIHX IIpe-
00pa30BaHUA TIPHRECTH K CIJIOIUHBIM KBa3HM3OTPOIHMIM OJ-
HOCJIOUHBIM ¥ MHOTOCJIOHIILIM IJIACTHHKAM, 3ale/laHHBIM 1O
ONHOHA CTOPOIIC M HMEIOUHM OJHOPOIHLIE (HBHNKO-MEXaHH-
YecKHe IOKa3aTeJH CJ0eB.

Hng Takux NJAACTHHOX HMMEIOTCS TOTOBLIE pellleHHs, KO-
TOPBIE MOTYT ObITh HCIOJNB30BAaHHL I/ ONpEAEJNEHHs TeMIe-
paTypHBIX yCHJHUH H TepeMelleHH#i CTeH U NMePeKpBITHH gia-
HU#A (cM. Tabua. 1).

[lpu sToM ompenesstoTCs:

a) TpUBEJcHHblE 3HAYEHUS JKECTKOCTHBIX XapaKTEPUCTHK
OLHOCJOHHOTO CeueHHd (mpopoJabHas, H3rubHas H CHBUIO-
Basi XKECTKOCTH B IIpefiesiax pacCMaTpHBAeMOro 3Taxa);

©) TpHBefeHHble TeOMETPHUYCCKHE XaPAKTePUCTHKU OIHO-
CJOMHOTO W MHOTOCJONHOrO ceueHHs (IPHBEEHHEBIE BBICOTH
araxel hy u snauusa Hy);

B) NpHBEJCHHbIE SHAUCHHUS CPENHHX TEMIEPATYD fcp H
K03} (PUINEHTOB JUHEHHOr0 pAaCUIMPEHHS Ocp JJIS MHOrO-
CTIOUHBIX CEUEHHE C YUeTOM IKeCTKOCTHBIX XapaKTepHCTHK
OT/HEeJBbHBIX 'CAOEB.

ecTkocTHbIE XapaKTepUCTHKH

2.5. JKecTKOCTHBIE XapaKTepHCTHKH KOHCTDYKIMEH Kpy:n-
HONAHeJbHBEIX 3JaHUE TP PaCTSIKEHHH, CKATHH, H3THOe H
CIABHTE BLIMHCASIOTCS C YYETOM HEYIpyrux HedopMamui,
TPELIMHOOGPAB0BAHAS H HOJATJHBOCTH COeIHMHEHHH.

st 5/16MeHTOB CTeH ¥ NepeKpPHITHH (MaHeaH, IJIATH) ¢
OTBEPCTHSIMA (OKOHHBIMH, [BEPHEIMH M T. Il.) UPOJOJBHAS,
n3rubuas u CABHrOBas KECTKOCTh ONpeflefsieTcss ¢ YYeToM
Tpewyy. JJs CIVIOUIHBIX 3JeMeHTOB (6es OTBEPCTHH) mpo-

10



LOJIbHAST XKECTKOCTb ONPEeNeNseTcss ¢ yuyeToM TpPEelldH, a Hus-
ruGHasi ¥ CABIIOBasl XKECTKOCTH oOnpefessioTcs 6e3 yuyera
TPEILHH, KaK JJs LeJOro CedyeHus.

JutensHoe peficTBHE HAUPY3KH yYUTHIBAETCH NyTEM YM-
HOXKEHHS HAUYaJbHBIX MORyJel ympyroctu Getona Eg u G
Ha KO3((UIHEHTHI: I TSIKENOr0 W JerkKoro GEeTOHOB V==
=0,5, gJjia sauencroro Gerona v=0,4.

2.6. CreHbl M IepekpBHITHs KPYNHONAHEJNbHLIX SHaHUH
COCTOAT U3 COOPHBIX JeMEHTOB (IJIMT, IaHeJeH) M HX coe-
JHUHEHHH (CTBIKY, ONOPHI, CBSI3H), KOTOpHIE 06JaafaloT pas-
JHYHBIMH KeCTKOCTSMHU NPY paCTSKEHUH, CKATHH, H3rube H
CIBUTeE.

B cBsi3w ¢ 3THM A5 cOOpHBIX 3JEMEHTOB CTEH, NEpero-
DOIOK ¥ IePeXPHITHH BBOAMTCS IOHATHE <IPHBELEHHOH»
KECTKOCTH HJHM MONATAMBOCTH, KOTOpas B 06OOLIEHHOM BHIE
YYUTEIBAET AedopMaTHBHBIE CBOHCTBA KaK OTHAEJbHBIX 3Je-
MEHTOB, TaK U MX COeNHHEHM# (cBs3el).

[Tpu aToMm cuurTaercs, uTo MPOAOJIbHLIE YCHINS OT OJHO-
ro 3/JeMeHTa K APYroMy HEPefaloTCs TOJbKO IOCPeACTBOM
CBs3€EH.

IIponoabHas XecTKOCTb (MOJATIUBOCTD)
COCTaBHbIX CTEPKHEH

Koncrpykiiuy KpyNHONAHENAbHBIX 3[4aHMH (CTEHBI, mepe-
KPBITHS) IPELCTABJAIOT OO0/ COCTaBHBIE CTEPXKHH C mapal-
JeJIbHbIM WJIH TNOCJAELOBaTEeNbHBIM COEJUHEHHEM 3JEMEHTOB
(manene#, naut W T. 0., puc. 3). Ilponoasuyo xecTKRocTh
TAKHX CTep3KHeH yao6HO MPUBECTH K YCJOBHOH 3KBHBAJIEHT-
HO# KecTkoctH [EF] CHJIOIIHOTO OXHOPOIHOIO CTEPIKHS.

2.7. TlpuBenenHass npoJoOJbHASL KECTKOCTb COCTABHOTO
CTepXKHS AJMMHOA [ mpH mapasiiefbHOM COEIHHEHHH 3JIeMEH-
ToB (puc. 3,a) pasHa:

(EF)=Y E:Fi, 2)
1

riae EiF; — nporosibHas XKeCcTKOCTb (-T0 3JIeMenTa;
7 — UUC/J0 3JTeMeHTOB B CTEPXKHE.
CoorBeTcTByOLasi NPHBENEHHAS INOAATAHMBOCTb COCTaB-
HOTO CTEpPXKHS paBHA:

1 1

2 E; F, i 1/h;
1

. (3)

11



ITpuBenenHbll KOIPOUIMEHT MOAATIHBOCTH (aGCONIOT-
Has nedopmanus Ha AJauHe [ OT eZMHUYHON CHJBI) ONpele-

JIACTCS

! !
=M= - = ; (4)
&
EE,F, ZI/A,,-
1 1
1
MR

rie A; —— MOJATJUBOCTD (IO OJHOCJONHOrO 3JEMEHTA,

a)

oabrbrty
N €— —>N
dzbzFats
A
P
%) Puc. 3. Cxe-
MBI COCTaB-
HBIX CTepXK-
N = (b Fty | aobahfaty  iliFiti dpbnlytn| —>N Helt
a—< nmapaJ-
JICNADHEIM Coe-
JHHEHHEeM 3Je-
Ly 153 Z iy MeHTOB; 6 —C
nociaenonaTelb-
t HEIM COEJHHE-
e HHeM; 8 —
CO OMElTaHHbIM
5) CoeAnRoHueM
a2t2h2%;
N€— | a15161 plnfatn| —>» N
aybzfsty
iy 12 in
4

2.8. TlpuBeJeHHasi npoNOJbHAA KECTKOCTb COCTABHOrO
CTEPXKHA IJAHHOH [ ¢ mocJaefoBaTeJbHEIM COSJHHEHHEM OJ-
HOCJIOMHBIX 3JIeMeHTOB (puc. 3,6) paBHa:

l
[EFl=——3 (5)
2
1
l
cy= E,!Tg =M1, (6)
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rie C;— KO3(QQPUUUEHT OOLATAUBOCTH {-I0 OMHOCJONHOTO
3JIeMEHTA.

[IpuBeneHHbll K03 PHUUEHT NOAATIHBOCTH COCTABHOIO
CTEepPKHH JIJIHHON [ paBeH:

n
c= Yo (7)
1

a COOTBETCTBYIOUlAd NMPUBEACHHAA INOJATJAMBOCTDL paBHA:
n

1 ~
h=cll = — ;c,-. (8)

2.9. IlpuBenenHas IpoJ0JabHAas 2KECTKOCTL COCTABHOTO
CTOPKHA AJUHOH [ CO CMELIaHHbLIM COeLMHEHHEM 3eMEHTOB
(moc/senoBaTeNbHOE COEJAMHEHMe ONHOCJOMHBIX M MHOIO-
CJOHHBIX 3JIEMEHTOB C IapaJJesbHbIM COeINHEHNEeM CJIOEB,
pHc. 3, 8) onpenensiercs no Gopmyde (5).
rne

n

ey =3¢, +3cj (9)

I

c;— K03((pHUHEeHT HOAaTAUBOCTH [-I'O OLHOCJOHHOTQ- 3J€-

, MeHTa ompelensercs no popuyie (6);

¢; —NpuBeldeHHbH K03(@HLHEeHT NOJATAHBOCTII  MHOTO-
CJOHHOTO 3JIeMeHTa ¢ TapaJjJelbHbIM COeLHHEeHHEM
caoeB, onpenensietcst no dopmysae (4).

flponoabHas KeCTKOCTh 3J€MEHTOB CTEH
Y NepeKPhITHii

2.10. CreHBl 1 NepeKpPbITHS COCTOSIT U3 NaHeJel HJIH MJIT
M UX COelWHEeHHH (CTHIKOB), KOTOPble MOXKHO paccMarpu-
BaTh KAaK COCTABHLIE CTEPIKHH C NOCAEAOBATEJBHBIM COCILH-
HEHHEM 3JIEMEHTOB (laHesell W CTHIKOB), o61ajgaromHx pas-
HBIMH TIPOXOJIbHBIMH IOAATIHBOCTAME (:kecTKoctaMu). Ha-
uboJiee YacTO BCTPEUAIOIIHeCHd THIMbl COEAMHEHMH CTeln M
flepeKpPHITHI MOKa3aHbl Ha puc. 4 (HELEKCHI: CTEHDLl — <«O»,
TIEPEKPBITHS — «K», CTBIKH — «C»).

2.11. Kospduuyenr npuBeleHHOH TNOMNATAHBOCTH 3Ji¢-
MEHTOB CTeH M NEepeKpbITHH Ha JiaKHE [, (paccrosHue MeXk-
Jy OCSIMH CTBHIKOB, CTEH H T. II.) B COOTBETCTBHH C (hOpPMY-
Jgo# (7) paseH: )

%n (x) = n (K)_ILCC’ (10)

£l€ Cn(x)— KO PUIHEHT NMOAATVIMBOCTY NaHe d (NJHTH me-
DEKPBITHA) ;
Cc — KO3 (MUUNEHT NOoAaTIHBOCTH CTBIKa (CBsI3eH).
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2.12. Ko QuuueHT NONATINBOCTH Cue MaHEAN (TJIWTDHI)
onpeJeaseTcs no popMyaam:
Np¥ HAJHYHUH TPEIUIUH B Berone

'll’a ln ()
Cq (8) = “'E';T ; (1])
IIPH OTCYTCTBHHU Tpe-
Q s HIUH
— 8 %5 IEI Cn (K)=
[ & I 1 n (k)
el u e - 5 (12)
' vEo (Fs+ 2 )
L im | v
3) T 1 rae Pa=0,7 — koappu-

H i‘ I
z

e, ik Loy

1 1

&———ﬁd_ 1

]

"_—.—_—__.:"__—_T—_=q-

I

i

'T_-E.E—::_&ﬂ
¢ )

T

b, Ly

i
-‘E‘
S

| JH
R AR

Puc. 4. Tunw coefuHEeHHH IaHeNbLHBIX

cTeH # COOPHEIX NepeKphITHA

@ — HapyXHbie CTEeHBl; 0 — BHYLDEHHHE CTe-

HBI;

& — MePEeKPLITHS NpPH OMHPAHHH Ha PH-

reau {Ganky); 2 — To XK, Npu nuardopMeH-

14

HOM OINHpaHHH

UUEeNT,  YYHTHIBAIONIMH
pabory 6eTroHa MEXNLY
tpemunamy; E;, Es—
MOLYJH YHPYTOCTH ap-
MatypLl H 6eToHa;

n==E,/Eg; (13)
v=0,b — Ko3(pduIueHT
yapyrocrd; Fa, Fg—
pacyeTHas nJomaib Ce-
yeHHS apmatypsl u Oe-
TOHA.

2.13. B ¢opmynax
(11) n (12) pacuernnle
nJomanya ce4eHus: apma-
Typel Fy u OGerona Fg
YYHTEIBAIOTCS TOJBKO B
mpejesiax 30HBL  BJHS-
HHg CR3ell ¥ IIPOEMOB.

IIpumeper  moctpoe-
HUSI 30H BJAMSHUSA CBs-
3efi u TMNpPoeMOB  AJist
CIJIOIIHBIX TaHenedl, a
TaKXe 15 TaHeJged H
IUIAT TePeXphITuil ¢ npo-
eMaMM TIOKasauel 14
puc. b (IyHKTHP).

Ilpu  papuOMepHOM
APDMUPOBAHWK  CIUIOHI-
HBIX TNapenell ¥ NAUT
TPeYTroJbHYIO 30HY BJIUd-
HUS CBf3eH peKoMeHpy-
eTcsl 3aMeHsiTh pPaBHOBE-



JIMKOH MO IJIOLLaAN NPSIMOYTOJbHON 30HOH (IITPUXMYHKTHD)
BLICOTOH A ¥ fiy (puc. B, a, 6, 8, 3allITPUXOBAHO) .

Puc. 5. 3oum Bal-
STHHSAI CBs3ell ¥ Nnpo-
€MOB AJSl CTeHOBLIX
maHesiel H  TJAHT

TIEePEKPHITHH
a —*CHﬂOéHHaﬂ na-
HeNb, — IaleJib ¢
50/4 1y nupoeMoM; g — mepe-
KDbITHE C NPOEMOM
g | Iy

JJ18 CIUIOIUHBIX TPAMOYILOJbHbIX NaHe/NeH IWHPHHOH b u
BBICOTON A BBICOTA 30HBI BJHUSIHUSA CBsI3ell TpPHHUMAETCH
paBHO# (pHucC. 5,a):

npu b < 2h hy= hy = bj4; (14)
opH b 2> 2h hy = hy = b/2,

J15 MOHOJIMTHBIX ¥ COOPHBIX 3aMOHOJNMYEHHBIX NEPEKpPHI-

THH ¢ npoeMaMu (OTBEPCTHAMH, puc. 2,6; 5,8) npu BLIYHC-

JIeHHH Koz puuueHTa ¢; no popmyse (4) pacuerHas AJuHA
TepeKPBITHS B 30HE OTBEPCTHS MPUHUMAETCs palBHOM

lK'(}':lo—}—bO/Qr (15)

rae ly, bo— MIMHA ¥ IUHPUHA IIPOEMA;
pacueTHas AJHHa HepeKPHITHS y Topua (puc. 5,8) paBna

.1 =1— By/4, (16)
rie By — mupHHA nepekphITHS.
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2.14. Kosadpdpuupentsl mofaTjHBOCTH COeAHileHHs] (CThI-
Ka) OIpelessioTcs Mo CJAeAYIINuM hopmynam:
IIPH HAJHWYHUY B CTBLIKE CBsI3edl OJHOTO BuLa (HanpuMep,
[IeTJIEBLIX CBsi3el)

Cp=—"3 (17)

IPY HAJHYUU B CTLIKe CBS3€l HECKOJBKHX KR BHAOB (CBa-
PHLIX CTEPIKIIEBLIX, NETJEBbIX U T. 1.)

1
Co= ——, (18)

&k
ey
T Ay
TAE Mig; — YHUCJO CBsSI3€H AAHHOTO j-TO BUAA;
Aej — K03hPUIHEHT TOLATINBOCTH OLHOH CBSI3H, KOTO-
pHIH onpenefsercs:
IJIsI HaKJaAHBIX CBsiell ¢ mersieBhIMH Buimyckamu — 1o CH

321-65 MM ONBITHBIM J4HHbLIM; AJS CTEPXKHEBBLIX CBA3CIH H
BBLIIYCKOB — 110 (hopMmyJie
Io+5

ho= 12 (19)

rie Fa — nyouiajib CeY€HHUT OJXHOH CBA3H.
Ilpu nuardpopmeHHOM ONIpaHHUM IJAUT TIEPEKPBHITUH Ha
CTEHBl (pHUC. 4,2) MOXKHO NPUHSTL Ae 0.

CpexHss XCCTKOCTb PACYIETHOTO CEUEHNST CTEHh
WJIM TIEPEKPHITHSA B IPEfeaax aTaxa

2.15. Kospduuuent npuseJeHHoN NOAATIHBOCTH pacyer-
HOro ceyeHHs: (1osca) CTeHbl WM TEePEKPLITHS HA JJIHHE

Taxa lPHM M3BECTHBIX 3HAYCHHAX KOSPPHUHEHT2 Oy ANS
OTIeJIbHLIX JE€MEHTOB HaX0AuTcs 1o hopmy.Jie
n
ST
Cn (g) — 2 ;- (20)

1

CooTBeTcTBYIOIIME CDEIHHE 3HAUCHHS XKECTKOCTH H IOAAT-
JIUBOCTH PaCUETHOTO CEYEHUs CTEHBI /M IEePEKPLITHA B mpe-
Jejiax 9Taxa HaxoJsTcs Mo GopMmynam:

n
Ay = EFI =L/ 2 e (21)
1

1 n
Yoo =T D e (22)
1
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Cpe}lﬂﬂﬂ JKECTKOCTb PACUYETHOrO CEYEHHS 3TaxKa

2.16. CpenHssl XKeCTKOCTb PACUETHOTO CeYeHHs 3Taxka
apanuit I u Il tuna (puc. 2,0, e) onpenensercs no dopmyJse

n

Asr=[E Flos = )\ AT, (23)
1

COOTBeTCTBy}OIHaH cpeaHdAq NoAaT/JHBOCTb 3TaxKa paBHa:
n
- 1/2/1?, (24)
1

rie A" AN CTeH M NEPEKPHITHI BbIUHC/AAETCA 1O (hOpMyJe

(21). CoorBeTcTByIOLIMEe CpeNHHE XKECTKOCTH pacyeTHOro

ceueHust sraxei ananuit I u Il tuma (pue. 2,0) paBHBI:
s snaHufi 1 THna

Ay = A?IT(A) + A:T(s) + A:T(B) + A;Ty (25)

rie 6ykBbt B CKOOKaX COOTBETCTBYIOT 0003HauYeHHIO ocedl
CTEH;
aas spanut 11 Tuna

Ay 4y = AT () + A4y 5 Aor(5) = A () T AX(5)  (26)

u T oIL

H3ru6Has ecTKocTh

2.17. VsrubHas XKeCTKOCTh CIJIOIIHBEIX JKeJe300eTOHHBIX
ceyeHHUH NP OTCYTCTBHH TPOLUHH olpejelsieTcs o ¢opmye

B=vEgJnp, (27)

rae v=0,85—npun KpaTKoBpeMEHHOM MNeHCTBHH HATPY3KH;
v=0,5 —InpH NJHATEJIBHOM JEHCTBHY;

Jup — MpUBENEHHBIH MOMEHT HHEPHHM apMHPOBAHHOTO

GETOHHOIO CeUYeHHs.

2.18, MarnbHas XKeCTKOCTb KeJe300eTOHHBIX 3/1eMEHTOB
¢ TPelUMHAMH ONpejessercs B COOTBETCTBHH C YKaBaHUSMH
CHuIl no mpoexkTHpoBaHHIO GETOHHBIX H KeNe306eTOHHBIX
KOHCTPYKIHH.
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Jdas npuGamiKeHHBIX  PacueToB  H3THOHYIO KeCTKOCTb
3JIEMEHTOB € TPeUIMHAMH pPeKOMEHAYeTCs ONpenefsith IO
npuOIHXKeHHOH Qopmye

B=0,5E [0,1d#}-1,1h (hy—a')nF,, (28)
rae hy=h—a;
a, a’—‘TOJ'IIILHHa 3aUIUTHOTO CJ0sA 6e‘TOHa;
Fe— miomane ceyeHHst apMaTyphl B CXKaToOl 30He.

C,IlBHl"OBaH KECTKOCTb

2.19. CnBuroBsas XeCTKOCTb CIIOUIHLIX »KeJe300eTOHHBIX
3JIEMEHTOB THIIA CTEpPXKHEH omnpenessercs nmo QopmyJe

D=vGgFup=0,4vEg (Fg-nFy), (29)
p

rae Fpp=Fgs+nF, —npuseneHnas miomans GeToHa.

2.20. IlpuBenennast ropH30OHTaJbHAS CIBHT'OBasi KecT-
KOCTb CIIJIOIIHBIX KeJ/1e3U0ETOHHBIX 9JICMCIITOB THIIA IIACTHH
(maHedsedt, puc. 5,a) ¢ yueToM KECTKOro noBopoTa npu 00-
MSITHH ‘DacTBOPHBIX LIBOB BbIYHCAAETCS NO (GopMyJe

D, — vEgd! . (30)

0,03vEg\ [ h \2
3+(“+ N )(7)

2.21. TlpuBenenHasi ropusOHTaJbHasi CABHIOBAas XKECT-
KOCTb ITaHeJslell ¢ CHMMETPHYHBIM IIpoemoM (puc. 5,0) paBua:

12
— 31
= 30
TAE A/ MaHeJdH ¢ OKOHHBIM IPOeMOM
n=igm? -+ iy (1 —m)?+ 2i, (i —3m+ Jin?); (32}
3i i
o — e (33)
6ictigtis
l l h
ip=y = do= 2 (34)
By By B
AJI TaHeJau ¢ ABePHBIM IIPOEMOM
m=1;, n=iy+2i, (35)

hp, lp— paccrosiHie MeXAy OCSAMM IPOCTEHKOB H
nepeMbIuex;
By, Bg, Bc— n3ru6Hble KeCTKOCTH HHXKHel, BepXHefi
nepeMblYeK M IPOCTEHKOB C yu4eToM HalH-
YuS TPELUUH.



2.22, Cpenusisg ropusoHTaJbHAs CIBUIOBas KECTKOCTb
OJHOH 0000IeHHON MaHe Iy HaPYXKHOH WK BHYTPEHHEH CTe-
HBl PACCMATPUBAEMOrO 3Taxa oOnpejessercs no popmyiie

l n

=— 2 (36)
n
1
TAe 1 — YHCJAO NaHeseHd B CTeHe Ha JIMHe 5Taxa L;
D; — ropusoHTasbHasg OIBUTOBasl 3KECTKOCTb OAHOH Ia-
HeJu (¢ NpoeMOM HJH CIJIOLIHOH).

2.23. CymmapHasi ropH30HTaJbHasS CIBHIOBas KECTKOCTb

0600LIEHHbIX MaHeJeld HAPYXHBIX H BHYTPEHHHX CTeH pac-
YETHOT'O ceueHHsd 3TaxKa B oflleM clyyae paBHa:

Dgp = EDcp,l; (37)
JJist snanua | Tuna (puc. 2,6)

Da'r=Dcp(A) + Dcp(B)+Dcp (B)» (38)
rie B cKOOKaX NOKa3aHbl OyKBeHHble 00O3HAYeHHS OcCel
CTEH;
nnst aganus 11 tuna (puc. 2, 8)

Dyy ¢4y =Dcp (ay; Doz (5) = DPep(py ® T- A (39)

IIpuBegeHHbIE BHICOTHI 3TAXKEH U 3AaHKS

2.24. Tlpn npuBeneHuu JKECTKOCTHBIX XapaKTEPHCTHK
CT€H H NepeKpBITHH KpyNHONAHEeNbHBIX 3JaHHH B Ipemenax
Ka¥kI0ro 5Taxa K COOTBETCTBYKIIHM XapaKTepPHCTUKAM OX-
HOCJIOHHOM KBA3HM3OTPONHOH IJIACTHHKM NPELBAPHUTENBHO
HaXOASITCSI NpHBEJEeHHble (WM SKBHBAJEHTHHIE)  BBICOTH
aTaxeld hy u Bcero 3xanug Hy.

hok
7 . _
||
L—
,n /
4
a8 /
/0 e

~jar

024ﬁ87072/4/ﬁ7d‘r=£‘
Puc. 6. I'paduk sasucumocts Ao/l 0T mapamerpa y
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[TpuBeylennple BLICOTLI 3Taxed ONMPeENSIOTCS H3 YCHAo-
BHSl PaBEHCTBA AeQOpMalHi PeasbHbIX KOHCTPYKUHUH M 3K-
BHBaJIEHTHOH OAHOCJIOHHON NJACTHHKH B paccCMaTpUBAeMOM

VPOBHE.
2.25. IlpuBenenHas BBICOTA 3Taxa HAaXOHHTCH 1O Gop-

MyJie

ho=1lep V =15+ V2,5 1y (40)
HJIU 10 rpadHKy HA DHC. 6,
Ayr R
rae y= — (41
v sz‘ lcp )

h — dagTUuecKas BHICOTA 3TaXa,
[cp — CPENHSA JMHA OXNHOrO 3JeMEHTa (maHesu) ompe-
JeJqfercs no gopmyae

n
1
lo=— X & (42)
1

rue [; — DJauHa OJHOM NaHeJH,;
n — 4ycJI0 NaHeaell B pALy (Ha JJuHe 3Taxa);
Apr — CPENHAS XKECTKOCTh PacyeTHOro CeueHHsd 3Taxa o
dopmyaam (23), (25) unu (26);
Dyr — cpenussa cABHrosas XKECTKOCTh NONEPEYHOTo ceue-
HUS Taxa 1o gopmyae (37).

;r:éyﬁ/‘
()
f (i s e I
ﬁ\m\m(&gr) \ ‘|
- N Y1
- ) !
) T~ \ i
y/ a3, \ \ /Ldz](x) o
& T e RS
2§ i [
;}7 é E
T
3
&

’
Puc. 7. Onpenenende npuBeleHHOR BHICOTH fHy M KO3GHHUHEHTOB Mum
RAs 3JaHNsl HA HOJATIHBOM OCHOBAHHY (CTOHKAX)
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2.26. TIlpuBenenHas (3KBHBaJeHTHAs1) BBHICOTA MORATIH-
BOr0 NPH QUBHI€ OCHOBaHHS (PHC. 7) HaXOIUTCS W3 pelie-
HUSl ypaBHEHHUS

(o) + 3282, hg—g=0, (43)

rjie g BIYHCJAAETCS N0 opMynam:
IIpU IIAPHUDPHOM COTIPSIAKEHHH CTEH CO CTOHKaMH

v Edo 19 hl:i
= 44
q 3E.T. (44)
TO XKe, IIPH KECTKOH 3afeJsIKe CTOeK
vEdy 32
=——— 45
9= T12E. I, (45)
an HO,U,EI’I‘JIHBOI:I 3ajeJqKe CTeH B OCHOBaHHue
vEdyBc
g=——% (46)
ncn

rae E, Ex — Moayan JepopMaluil CTEeHH (IJACTHHKH) H
CTOUXH OCHOBAHMUS,
hx — BBHICOTA CTOMKH OCHOBAHHS;
Jx — NpHUBeEHHLIH MOMEHT HHEPUUH CTOHKH;
1 5 p AST'i

dy = ; 47
°T VEp - By ; (47)

do — CpelHsIs NpHBENEHHAs TOJIHHA CTEHbl (IJIAacTHHKH);
Cen — KO3POHUIHEHT YyNPYrod NMOAATAHBOCTH CBSI3U-CIBHIA;
p — YUCJIO 3TaxKel;
fey — UHCJIO CBsi3efl CHBUra Ha pacueTHOR namuue lep.
2.27. TlpuBeneHHast BHICOTA 3/laHHS NMpPH YKECTKOH 3amen-
Ke CTeH B OCHOBaHHe ompejelsiercst no dopmyse (puc. 2,2

p—1
H0=ho'u+2ho,[—|~ho’¢p, (48)
1

rae hou, Aopp— MPHBEIEHHBIE BBICOTHI IOKOJIS H (pusa
3JIAHUS;
ho, i — TO XKe, [-I'0 3TAXKA;
npy MORATIHBOM OCHOBaHuH (CM. pHC. 7)
p—1

Hy=ho+ Y koo +hg gp (49)
1

nie h'o — 3KBHBaJIEHTHAs BbicOTa NMOAAT/MBOIO OCHOBAHHUSA
OIpeleNseTcs B COOTBETCTBHH € YKa3aHUAMMU
o 2.26.
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JLJ1s1 IpHG/IHIKEHHBIX PACUETOB KPYNHONAHEJbHBIX HHJbIX
JOMOB C PEryJasTpHOfi KOHCTPYKTHBHOH cxeMO# (NpHMepHO
paBHOe YJeHeHHe IO NJMHHEe W BBICOTE) MJIH 3JaHHH CXORHOMN
KOHCTDYKIYMM NpPHBELEHHblE (9KBHBAJIEHTHLHIE) BBLICOTH 3Ta-
XKell ¥ 3MaHUS MOTYT HPHHUMATbCsl PaBHBIMH HX (aKTHUEC-
KHM BBICOTAM.

TemnepatypHble YCHIIUs U epeMelieHHs CTeH
U TIePEKPLITHI NPH JefAcTBUN TeMnepaTypbl Af

a) Pacuetnvie 3nauenus KOd(Puyuentos Temneparyp-
HOLX YCUAUL My, U NePeMeeHul] Ry

2.28. Ilpn ompenesicHHH TeMIEPaTypPHBIX YCHJIME H Ie-
peMelleHH# B KOHCTPYKIHUAX KPYNHONAHEJbHBIX SAaHMH KaK

Ta6aunpa 1

Orsio- Kosp@HUHEHTS 7 IS TOUEK C OTHOCHTeNbHBIMH
meHHe % KOODLMHATAMH
cropon | & = -—
L L t=ylH
" o [ o1 | oz | o4 | 06 | 08 | 10
0 0,903 | 0,685 | 0,468 | 0,182 | 0,047 |—0,030{—0,124
0,1 0,902 | 0,673 | 0,451 | 0,172 | 0,044 |—0,029—0,119
1 0,2 0,898 | 0,632 | 0,399 | 0,144 | 0,036 |—0,025|—0,101
0,3 0,886 0 540 | 0,301 | 0,101 | 0,025 |—0,018/—0,074
0,4 |0,845 0,339 | 0,159 | 0,051 0 012 |—0,010]—0,039
0,5 0 0 0 0 0 0 0
0 0,888 | 0,796 | 0,675 | 0,457 | 0,282 | 0,148 0,047
0,1 0,887 { 0,790 | 0,664 0, ,442 | 0,269 | 0,139 0, ,039
9 0,2 0,885 | 0,769 | 0,625 | 0,391 | 0,229 | 0,113 0 020
0,3 0,876 | 0,716 | 0,535 o 297 O 164 | 0,077 0 ,001
0,4 0, ,840 | 0,558 | 0,336 0,156 0,083 0,038 —0,006
0,5 0 0 0 0 0 0 0
0 0,904 | 0,853 | 0,777 | 0,632 | 0,511 | 0,422 | 0,372
0,1 0,902 | 0,849 | 0,768 | 0,617 | 0,492 | 0,400 | 0,344
3 0,2 0,89 | 0,833 | 0,738 | 0,567 | 0,433 | 0,334 | 0,267
0,3 0,882 | 0,793 0 666 | 0,461 | 0,326 | 0,234 | 0,159
0,4 0,843 | 0,672 | 0,475 | 0,265 0 172 | 0,116 | 0,062
0,56 [0 0 0 0- O 0
0 0,925 | 0,900 | 0,852 | 0,760 | 0,686 | 0,634 | 0,611
0,1 0,921 | 0,894 | 0,843 | 0,744 O 663 | 0,606 | 0,578
4 0,2 0,910 | 0,876 | 0,814 | 0,692 | 0,593 | 0,519 | 0,475
0,3 0,891 | 0,839 | 0, 749 0,585 | 0, 463 0,375 | 0,308
0,4 0,846 | 0,736 | 0,576 | 0,364 0 255 0,189 O 125
0,5 0 0 0 0 0 0
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I podoamcenue taba. 1

Otiio- Kospdumuentst n AN TOUCKC OMIOCHTENBHBIMI
nieHHe X KOOpAHHATAMA
CTOpoH| § = —
L L t=y/H
H o | o1 | o2 | o4 | 06 | o8 | 10
0 0,953 | 0,955 | 0,941 | 0,906 | 0,879 | 0,861 | 0,854
0,1 0,948 | 0,948 | 0,931 | 0,890 | 0,857 | 0,836 | 0,827
6 0,2 [0,933 {0,927 | 0,900 | 0,839 | 0,788 | 0,752 | 0,735
0,3 | 0,905 | 0,887 | 0,839 | 0,736 | 0,649 | 0,584 | 0,542
0,4 0,850 | 0,798 | 0,696 | 0,513 | 0,393 | 0,312 | 0,241
0.5 |0 0 0 0 0 0 0
0 0,968 | 0,982 [ 0,987 | 0,986 { 0,983 | 0,980 | 0,979
0,1 0,950,979 | 0,983 | 0,980 | 0,974 | 0,970 | 0,969
10 0,2 |0,954 { 0,966 | 0,965 | 0,952 | 0,938 | 0,929 | 0,926
0,3 0,927 | 0,930 | 0,917 | 0,877 | 0,840 | 0,813 | 0,802
0,4 |0,88] 0,85 | 0,801 | 0,688 | 0,588 | 0,513 | 0,460
0,5 0 0 0 0 0 0 0

JJIS OJLHOCJIORHBIX MJIM MHOTOCJIOMHBIX IMJIACTHHOK, 3alesaH-
HBIX IO OJHOH CTOpDOHE, NpefiBapUTeJbHO nHO Taba. 1 u 2
AJS paccMaTpHBAaeMOH TOYKH 1 C OTHOCHTEJNBHBIMH KOOp-
ausatamu E=x/L u {=y/H HaxomsiTCs COOTBETCTBYIOULHE
3HavyeHUsT KO3 DHUMEHTOB TEMIEepaTyPHbIX YCHAHH iy ¥ Tle-
peMelleHU N Ry, IDTH K0P HIHEHTH MPEICTaBIsIOT co60M
OTHOCHUTEJIbHBIE 3HAUEHHS] HOPMAJIbHBIX HANPSIKEeHHH

Gxx
= == 0
Pm =M= UEAL (50)
# TOPH30HTAJNDbHBIX JepeMelleHHH
u
bpy=—"—— 1
m QA tl ) (5 )

rae |=L/2 — nosoBHHA ANMHH 30aHus (cM. pHc. 1).
KosdpdumuenTsl Ay U Rm 3aBHCIT OT OTHOILUEHHS AJIHMHBI
3nanug L x Beicore H.

B tabn. 1 u 2 mpuBefeHBl YHCJAEGHHBIE 3HAUCHMS My H
km pis nacTHHOK ¢ OTHoWeHueM ctopoH L/H or 1 go 10.

Ias xopoTkKux ¥ BHICOKMX 3manuii mpu L/H<1 (1. e.
korna H>=L) BausHue 3aJ€JKH CTEH B OCHOBAHHE YUHTHLIBA-
eTcsl TOJBKO s HUXKHHUX 3Taxel Kaxk AJS NJACTHHOK C OT-
HolleHneM cTopoH L/H=1. [lna BhlIeJexXallux 3TaxKei,
'PACHONIOKEHHBIX Ha BeicoTe ¥==0,6 L OoT ypOBHS OTMOCTKH
HJH TOJIa NOABAaJa, BAMAHUE 3afeNK{ CTEH B OCHOBaHHE He
yautsiBaercsi. COOTBETCTBYIOIHE 3HAUeHHs KO3 (UUHEHTOB
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Ta6éauua 2

KoshpdanueHTsl kx AJ TOYEK C OTHOCHTENLHBIMH

OrHo-
C]:}‘IEH?[: X KOOPIA¥HATAMHA
TR L=urH
H 0 01 | 02 | 04 ‘ 0.6 | 08 | 1.0
0 0 10 0 0 0 0 0
0,1 o |0.05710,106 0,167 | 0,193 | 0,207 | 0,224
0,2 0 01200219 0,338 | 0,388 | 0,413 | 0,447
1 0,3 6 10197 (0,349 | 0,516 | 0,584 | 0,618 | 0,664
0,4 0 |0.305]0503]|0,703 | 0,781 | 0,821 | 0,875
0.5 0 |0452]0,669 | 0,879 | 0,961 | 1,003 | 1,059

0 0 0 0 0 0 0 0
0,1 0 0,028 | 0,056 | 0,104 | 0,142 | 0,171 | 0,191
Y 0,9 0 {0,060 0,117 | 0,216 | 0,291 | 0,345 | 0,385
0,3 0 {0,099 {0,193 | 0,344 | 0,451 | 0,525 | 0,583
0,4 0 0,161 | 0,300 | 0,498 | 0,626 | 0,714 | 0,783
0,5 0 0,277 | 0,446 | 0,664 | 0,798 | 0,891 | 0,964
0 0 |0 0 0 0 0 0
0,1 0 0,018 | 0,036 | 0,069 | 0,096 | 0,116 | 0,127
5 | 0,2 0 |0,039 | 0,076 | 0,145 | 0,201 | 0,242 | 0,265
0,3 0 0°065 | 0,127 | 0,237 | 0,323 | 0,384 | 0,422
0,4 0 0°106 | 0,204 | 0,362 | 0,472 | 0,548 | 0,600
0,5 0 0,200 | 0,334 | 0,516 | 0,636 | 0,718 0,775
0 0o |0 0 0 0 0 0
0,1 0o | 0,012 0,024 | 0,045 | 0,062 | 0,074 | 0,080
) 0,2 0 | 0,026 0,051 | 0,097 | 0,134 } 0,160 | 0,173
* 0,3 0 0,044 | 0,087 | ©,164 0996 | 0,270 | 0.294
0,4 0 0,074 | 0,145 | 0,264 | 0,352 | 0,412 | 0,451
0,5 0 | 0,520,259 | 0,408 { 0,507 | 0,574 | 0,620

0,005 | 0,010 { 0,018 | 0,025 | 0,029 | 0,031
0,012 | 0,023 | 0,043 | 0,058 | 0,069 | 0,073
, 0,043 | 0,081 | 0,112 | 0,133 | 0,144
0,040 | 0,080 | 0,149 0 203 | 0, ,241 | 0,263
0,098 | 0,171 | 0,275 O 344 | O 391 0,422

SO OOD
[
[
N
]

0
0,001 | 0,001 | 0,003 | 0,004 | 0,005 | 0,005
07002 | 0,005 | 0,009 | 0,012 | 0,014 | 0,015
0,012 | 0,023 | 0,032 | 0,087 | 0,040
0'016 | 0,032 | 0,060 | 0,083 | 0,100 | 0,108

0°053 | 07095 | 0,157 | 0,200 | 0,228 | 0,247

-

-

10

-

OO OoOC
[z WO o R
SOOoOO0OO

O

=

o)

(o)
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1751 BBILIEJIEKAIIMX Ta¥el IPHHAMAIOTCA PaBHBIMH fim=0;
km==1.

2.29. PacueTHas BHICOTA 3JaHHA B 3aBHCHMOCTH OT
CTENeHH 3afeJKH CTeH B OCHOBaHUe ((yHIDaMeHTH) NpH-
HUMAaeTCsl PaBHOH:

a) MpH KeCTKOHN 3ajelKe

m
H=Hy ym= Y Mo.1» (52)
1

raie ho, Hy — npusefennble BLICOTHl 3TaXeH M 3NLAHHS BbI-
yrcasiiorest no gopmynam (40) u (48);

m — YHCJO 3TaxKeH JO pacCMaTpUBAEMOro YpOBHSt (TOUKH
m); .
6) mpu NOLATAUBOH 3ajne]ke (puc.7)

H=Hy=Hy + hy (53)
Y = Ym + by (54)
v=2", (55)

HO

rae hg— SKBHBAJIEHTHAs BHICOTA NOLATIMBOIO OCHOBA-
HUST ONPENEISIeTCsT U3 pelleHns ypaBHeHus (43);

H o — npuBefeHHas BBICOTA 3[AaHHA OIPEAENseTcs IO
bopmyie +(49). (lpu nomaTnuBoM 3ajlellke pacueTHHe
3HAYEHHUs] OTHOCHTEJNBHOH KOODAHHATHL §’ paccMamTpUBalOT-
¢Sl B mpenesax

L<i<I, (56)
ok h,
e L= — = ——— (57)

[1 , ’
Hy  Ho+h

6) Temneparypuvle Ycuaus 8 CTEHAX U NEPeKpulTUAX

2.30. TemmepaTypHbie yCHJIUS U TEePEMEHICHHA B CTEHAX
H IepexkpLiTHAX KPYNHONMaHeJbHbIX 3LaHui I THma npu
HaJIMuuy BHYTPEHHUX NPOAOJBHBIX cTeH (pHc. 2,0) c xecr-
KOH HJH NOJAaTIMBON 3afenkoil B ocHoBaHMe ((pynmames-
Thl) ONpPEAEJSIOTCS MO caefylouuM (GopMyaaM (HHIEKCH:
HapyXHble CTEHBl — «II», BHYTpPEeHHME CTeHHl — «B», Jie-
PEKPLITHS — «K») !
a) HapyMHble CTEHbI
_nmun Ay
m,n
AT

-+ ANy (58)
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6) BHYTPEHHHE INPOJNOJbHLIE CTEHBI NPH MPHUBEIEHHH K
(U3UKO-MeXaHUYeCKNM II0Kas3aTeadM NepeKpbITHH
3T

i O A £1P
(—LKT—-L-—2AN,,,> TK—sr; (59)
A AT+

m,B

B) NEepPeKpPBITHUS

N O A 2P 2T
Nm'Kz(—-’zK—npK—-—2ANm) _TP‘—ST—' H (60)
A’K )"n + A’K
COOTBETCTBYIOLLEEe IOTOHHOE YCUJ/INE B IIEPEKPbITHH
I,k = N /B> (61)

rie fpm — Ko3(@UIHEHT TeMmepaTypHbBIX HANPAXEHHH B
CTeHaX HJIH HEePEeKpPBITHSIX B TOYKe M C OTHOCH-
TeJbHBIMH KoopAuHaTaMu E=x/L u GE=y/H,
ompezensieTcss no tadja. 1 B COOTBETCTBHH C yXa-
3apusimMy . 2.28;

AN =—-—T" (anAtn»~aKAtg"), (62)

rae AN — pononnuTenbroe yCuHe B CTEHaX M IEPEeKphI-
THAX, BHI3BAHHOE HX B3aHMONEHCTBHEM INIPH pas-
JHYMH TeMIepaTypHbX AedopMaluii;
Ae? — mpuBeNEHHAS NOAATIMBOCTb TIPOXOJBHOM CTEHBI
¥ TIepeKPhITHS,

1 1
ATP — = (63)

AT AT AT AT

Atg® — npuBefieHHas K (DH3UKO-MEXaHMYECKHM IIOKasare-
MM TEPeKPHITHs CpelHss TeMIeparypa BHYTpeH-
Hel NPOJOJNBHON CTEHb! U MePEKPLITHSA 9Taxa,

Og

a % T (64)
Atﬂp = —KA’BT——ST— A tg.
B +}"K

2.31. IlpononpHple CHJABI B HAPYXHBIX CTEHAX H NEPEK-
poiTuax 3zasui 1 tuma (puc. 2,0) nmpum OTCYTCTBHH BHYT-
peHHEll NPOZOJBLHON CTEHBl OMPeeNsAOTCs 10 (hopMmyaam

(58), (60) u (62), nonaras
AP = Aty u AP =AY, (65)

2.32. IIpojoabiisie CHJIB B HApYXKHBIX («I1») M BHYTpeH-
nx («B») crenax snamiii I tuna onpeaensiorcs mo popmy.ie

Oy (B) Atn (B) O K
Nm, u(s) = fim 3T 25T (66)
n (B) 3
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¥ —_— Ll
Nm,)(pp‘\f o Nmp
n < |7 ) i
Puc. 8. TeMneparypHble yCH- Nmﬁ =2l Nmete _
Jiusd, AeHCTBYOLIMe Ha CTeUO- ~— ——
BLiE [AHEJH H IJIHTH Tepe- T
o me U
KPBITHHA 71-TO cToNbLa ! ' m#a PR
Qm)p /) 2, L] Nm+1,0
n S, uf
Mmg |4 2% { Mo,
~~— —
417-__
Tm,Q | Um+1g - &
XK T
uqu by Pgly N3
a S a
Nm,3 ‘& g * Cé Nm,3
-
7,/
m3 Ume1,3 ~
NA’ o
Uma| (P Py m12
n * Sm, @ ;4—;: n
A’mb? —g' / Nmﬂ,z "
-—
]
r,g Um2 v ~
Um,z? Py ) Nparg ™S
” 5 7
Ny | 272 _U42Vz—n:,1
< for—— —
7
1 Um+11 &
3
Um,1 P, ‘ P, Nm+1,0
o
n 7
Nim,o * m ¢ 4 Vim0
Puc. 9. K onpegenennio npo- - — -
LOJBLHBIX TeMIEPaTypPUbIX CH.I Tml,-;- l Uni1o o
B MOHOJHMTHOM MNEPeKPLITHH B Uno?) M=
MecTax ocnaljenus orBep- it
CTHAMH -
a — OTBEPCTHE TIOoCEepepuHe mnepe-
KPBITHS; 6 — OTBEPCTHE Y  Kpaf 4 :
NepeKpLITHS m
a) 2)
|1 lr |1 |17
_____ <3 ——— ——
e I -
jast—] 3 —— 1
Pan B oy
5 = -2 I R
] w1 <
A S| oS P ] - =~
ol — v M 5
S = Nt I —>
q ot " Y ) e oy
t L34 o -ET o S —>
| ‘E ) ‘_“L_r(_ L W
——— -3 O
|1 | 17 I |77
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2.33. Capuraiolllee ycHJHe B TOPH30HTAJbHBIX WIBaX
CTEHOBHLIX IIaHesell ¢-ro 3Taxa m-ro cronbua (puc. 8)

3nanui I runa
P

Sh= 2 (Wn— Ny, )i+ (N — NS, 01 (67)
=4+
Dy (;
; p (£)
M= N ¥=Np —p—— (68)
rie N,(,f,),( — JOJIl TEMIIEPATyPHOrO YCHJMS B MEPEKpPHITHII,

KOTOpasi BOCIPUHUMAETCS CTCHOBOH IIaHENbIO
npu paGoTe Ha CABUT HJM IEPEKOC B MJO-
CKOCTH CTEHBI 0 OCH I
Depgiy, Doy — cpefHsst O OCH { B CyMMapHasl TOPH30HTA/b-
Hasi CIBHrOBasl JeCTKOCTb OOOOLIEHHBIX Ia-
HeJIeH PacyeTHOro CEUEHHs 3Taxka, Omnpegess-
ctea o gopmyaam (36) w (37).
2.34. CpBuramouiee ycuiive, LeHCTByIOLee Ha HaHeb
g-To aTaxa m-ro croqabua spanusg I Tuna
]

Qt?hqz—‘ 2 (N, — N1, )i + (Nm K #4)-1 Wil - (69)

2.35. CuHraomue cuiasl Sm U Qm AJs1  sHaHui
II tuna onpegensorcss no Gopmynam (67) m (69) mpu
Nm,}(=0, Nm.+_1 ,}(:0.

2.36. Msrubaomue MOMEHTH B IepeMbIYKaxX ¥ NPOCTEH-
KaxX CTCHOBHIX IaHeJeH ¢ IpoeMoM IpH Iepekoce B IJIOC-
KOCTH CTEHBI:

B BEPXHEH nmepeMbluKe

14
— _”ZM 700
m,B 2 4 \‘vy
B HYKHEH NepeMbluke
(1—m) Q. hyp
My g= = (71)

rae m BoluHCAseTcs no popmyne (33);

hp — pacuernast BbICOTAa maHean ¢ mpoeMoM (pHcC. 5,6).
8) Bausnue orsepcruil u npoemosg

2.37. B mecrax ycTpoificTBa B MOHOJIMTHEIX HJIH 3aMO-
HOJIMUEHHBIX NEPEeKPHITHAX IPOEMOB H OTBepCTHH HaGmoRa-
eTcsl KOHIIGHTpalus TeMIepaTyPHbIX YCHJIHK.

Pacuetnble 3HayeHusT MPOJXOJBHBIX CHJI B MecTax ocjab-
JIeHHsT TepeKphTHs oTBepcTHeM (pHC. 9) oOmpemensIoTcs
0 opMyIaM:

dopmy Byt

By L b (72)

Ny, =Ny
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By — b,
Byt by

rie Ny, Nio— npojgosbHble yCHAHS 1O  0CJA2a6lE€HHOMY
CEUEHHIO MEepeKpPbITHA Ha [AJHHE yYacT-
KOB by H by;
Nx — npomosbHOe ycHaHe IO HeocnaGeHHOMY
ceueHuIo, BoiyucaseTcs no gopmydae (60);
By, by — 11MpHHa nepexpbITHS B OTBEPCTHS.

2.38. B Mecrax ycTpoiicTBa JIECTHHYHBIX KJETOK B 3/a-
HuAxX | Tuna npojosbHOE YCHJHME B HApyXHBIX CTeHax
JIECTHHYHBIX KJETOK HAaXOAMTCS M3 YCJOBHS PaBHOBECHS
CHJI, ACHCTBYIOLIMX Ha monepeunsle cTeHsl (puc. 10), mo

tbopmy.te

N (73)

K.2=NK

Aln +Ai)+ANﬂ,K, (74)

AT g

Nn,n’:nman (

rae ANy — NOTMONHUTENbHOE yCuJNe B CTeHaX JECTHHUHOM
KJIETKH, BbI3blBaeMoe JNeHCTBHEeM NOPEKPLITHH,
onpeneasercsi 1o QopmyJsaam:

a) )
P | N 8=}
A NN NN eV N A i
/7
(et P Ni-1,n <€— —
0
< 7 N Nt gp€————
& 5
I~ I3 =
Nf S - 7 NAY N1y <€— SRS
¢ &/ Ny
WA o
K
*(—J—— ; 2 Nl_7)1e- ;:‘
asm—>/v£ ~— >
M 4
kf—j-: s —?—-)NL"'
—H
bi-1| U
(-1

Pue. 10 TemmepaTypHble YCHAMS D CTOIIAX M IIePeKPHITHAX JeCTHHu-
HOM KJ/eTKH
a — cxeMa VCHan#i; 6 — pacuenHasi cxema
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1S cOOPHBIX TepPeRPLITHI U3 MAMT-HACTHIOB (pHuC. 2,6,
sona A u puc. 10)

N ok
M=, DNy (75)
=1

JLJIST MOHOJIHTHBIX WM COOPHBIX MEPEKPBITHI ¢ IJHTAMH
‘«Ha KOMHaTy» (puc. 2,6, 30Ha b5)

b
AN.n,K=Nm,K ﬁg_ , (76)
rie Aty =0,5(0,3#5%  —0,34}+5); (77)

Al — pasnuIa CPEIHHX TeMIIepaTyp HapyMXHBIX
CTEH JIECTHMYHOH KJETKH H JKMJIBIX NOMe-
LIeHUH 3UMOH;
Ann— TMpHBeNeHHAs NOLATIMBOCTD HapYyKHOK CTe-
Hbpl JIECTHHYHOH KJECTKH U0  QopMyJaM
(8) u (10);
bg, B— nauna (rayGuHa) JECTHHYHON KJIETKH H
IIMpUHA 3MAHHUS;
Ni_i— pacuetHoe ycunue B COOPHBLIX IJIHTAaxX Ie-
PEeKpBITHIH;
Nmx —ycunue B nepexkpbitia no ¢opmynae (60);
tep.cyr — MUHHMAanbHas (SHBapcKas) CpelHecyTou-
Hag TeMmIeparypa HapyXHOro BO3AyXa
(xomoxnas oxnonueBka) no CHull o crpo-
UTEJbHOH KJIHUMATOJIOTHH ¥ reo(H3HKe;
ts — HODMATHBHAs TEMIepaTypa BHYTPEHHEro

BO3AyXa (Mg KHJIBIX NOMEILEHHU ta=
=18°C).

e) TopusonTarbrole nepemeuleHus cTen U NepexkpulTuLl

2.39. TopHu3oHTa/bHbIE NEpPCMEIUCHHST CT€H H IepPeKphl-
THH B paccMamTpHUBaeMO#l TOYKE M C OTHOCHTENbHBIMH KO-
opiuHataMu E=x/L u {=y/H HaxomsTCi MO CJAELYIOLIEM
dopmynam:
nas 3gaHuit I tuna

L AP oag Afg - Ay ag A 7P
Up=hky — , (78)
2 }m,{_}vﬁp

rae At u Ak’ ompenesiioTcss To Gopmynam (64)
u (63);
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nasa spaHui II tuna

_L_ Agag Aty + Ao Ady
2 An + Mg '

(79)

Um = by

3. PACYET KPYIIHONIAHEJIBHBIX 3JAHUM
KAK NMJIOCKHX HJIU NPOCTPAHCTBEHHBIX
COCTABHDBIX CTEP)XHEMN

BoiGop pacueTHOi# cxembl. OG03HaYeHHUs

3.1. 3maHyMe pacCcMaTpPHBAETC KaK MJIOCKas MJAH IPOCT-
paHCTBeHHas cHCTeMa TODH30HTAJbHBIX CTepXKHeH (Ber-
Beli) NMOCTOSIHHOH IO AJIMHE »KECTKOCTH, COEJAHHEHHBIX MeX-
Ay cobofi B IPOXONLHOM HalpaBJeHHH HelpepbiBHBIMH pac-
Ipele/eHHbBIMA CBSI3SMH CJABHra KOHEYHOH JKEeCcTKOCTH, a
B MONEPEYHOM HaNpaBJeHHH CBSI3IMH OECKOHEUHOH KecT-
KocTH (pHc. 11).

3.2. B ropusoHTaJIBHBIX CHCTEMaxX B KaueCTBe BETBEH
paccMaTpUBAalOTCSl NEpeMbIYeuHble MOsCa HJM  CIJIOLIHbIE
YYaCTKH HapyXHBIX H BHYTPEHHHX NPOXOJBHBIX CTEH B
npejenax 3Taxa, CONPSIKEHHLIE C HMMH NEpeKpBLITHS, Jell-
TOYHble (QYyHJAMeHTHl, LOKOJMH, paHAOajK{, Iapamnersl u
T. . B XauecTBe NoOmMepeuyHLIX CBsi3ef M CBs3eH CHBUra B
TOM CJydYae NPHHUMAIOTCA NPOCTEHKH, CBafHBIE HJH paM-
Hble QYHAAMEHTHl /1Y TPYHTHl OCHOBAHMS NpH HX JHOCTa-
TOYHOH IOAATJIMBOCTH Ha cABHr. [Ipu 3TOM OCHOBaHHe pac-
CMATPHBAETCsl KaK HempephlBHAas NpOJOJdbHAsh CBSI3b CHABH-
ra KOHeyHOH XEeCTKOCTH.

3.3. 3nanyua ¢ TONEpPeYHBIMH HeCYyUIMMH CTEHaMH, C
CaMOHECYLIHMII HJH HaBeCHBIMH HapyXHbLIMH CTeHaMu H
COOPHBIMH JKeJie300ETOHHBIMH TNEPEeKPLITASIMH  PeKOMeHAY-
€TCsl PACCUHTBHIBATH KaK IJIOCKYIO CHCTEMY TODH3OHTAJb-
HEIX crepxHei (puc. 11,0).

3maHusa ¢ MPOJOJIBHBIMM HeCcyLIMMH CreHaMH H C¢OOpHBI-
MH Kene306eTOHHBIMH INEPEKPLITHSAMH, HMEIOUHWMH XecT-
KYyiO 3aleflKy B NPOJOJIbHblE CTE€Hbl, DPEeKOMEHAYeTCs pac-
CYMTHIBATH KaK NPOCTPAHCTBEHHYIO CHCTEMY TOPH30HTAJDL-
HbIX cTepxHel (puc. 11,2). IIpn HexXecTKON 3ajesiKe KOH-
OB IJIUT NMEPEeXPHITHH Hapy»KHBIe ¥ BHYTPEHHHe TNPOAOJb-
Hble CTEHBl PAaCCUHTHIBAIOTCS KaK MJOCKHE CHCTEMBI T'OpH-
30HTANBHBIX CTepXKHel (puc. 11,0).

3.4, Ilpn pacuere 3maHufi Xax cHCTeM TOPH3OHTAJbHBIX
cTepKuell NPUHSITH Caefylolyue 0603Nnauenns:

k — nopsiAKoBLIYi HOMEP BETBH  (CTEpIKHA);
1 — KOJMHYECTBO BeTBeli B cucreme (k=
=1,23,.. r.....,10);
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Ap=[EF); — mpuBefieHHast NpOXOJbHAs  MKeCTKOCTb
k- BeTBH, KT; .
&k, k+1 — NOTOHHASA JKECTKOCTb paclhpejeJeHHOH CBi-
3M CABHra, COeAUHMIOMeH k-10 u k-1-10 BET-
BH, KD/cM2;

" ST A ‘
y 4
AN i
O[O0 [0 A ) e
miinlin]islia A e e e L "
] ] ) ) ] i
O|OoDoA i
i e s s i
. e L z "
' — 1 1
) U
—+ 7
S g
& Exntr A JEF)
r{ K
& | = b Ly
- /
2
_G.&JFLEL—,LL}_—L—
& 5

Puc. Il. KpynHonarnensHoe 3JaHHe ¢ HPOLOJbHBIMH HECYLHMH CTe-
HAMY KaK TOPH3OHTANBHBIA NPOCTPAHCTBEHHEIH COCTABHOH CTepiKeHb

a— oBmuil BHJ 3pahud; 6 — [IOMepeyHBblii Dpa3pe3; 8 — pacueTHas CXemMa S3JaHHA

KaK MPOCTPAHCTBEHHON CHCTeMbl TOPH3OHTAJBHEIX CTepXKHell; & -— nolnepeuHoe

ceyeHHe 3JaHHA KakK OPocTPAHCTBEHHON cucTeMul CTepxHeff; 0 -—-To XKe, Kak

MJOCKOI CHCTeMBI; [— BeTBb COCTABHOTO CTepXKHsA; 2— BepTHKaJAbHasm CBA3b
CABHI'a; J — ropuM3OHTaNblias CBA3b CJABHra

L — nnwuna 3gpaHus;
Ny — npoponpHOe yCHHe B k-i BeTBH, KT;
Tk, k41 — MNOTOHHOE CHABHrampllee YcHJaHe B R, k-
~+1-% cBSI3H, Kr/cM;
ok — KO3DOUUMEHT JHHEHHOrO  pacllupeHis
MaTtepuaJsia k-ii BetBu B 1/°C;
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Afp — pacueTHOe H3MeEHEHHME CpejHel TeMmmepa-
TYpH k-ii BeTBH, °

JKeCcTKOCTHBIE XaPAKTEPUCTHKU COCTABHBIX CTEPKHEH

3.5. IlpuBefgennaa mpomoJbHasi MeCTKOCTb R-H BeTBH

=[EF]; BblUHC/AfETCS B COOTBETCTBHM C PEKOMEH[AL{Msi-
mu (nm. 2.7—2.14) ¢ yueroM IPOEMHOCTH KOHCTPYKUHH H
NOAATAUBOCTH CTHIKOB M COEAMHEHUH.

3.6. IloroHnas cJBHroBasg XKeCTKOCTh IaHeJell CTeH H
IlepexkpuiTHH  onpenensercs no ¢opmynam (puc. lle, 0):

JUISL CTeH

& k1= (80)

AJ5 TepeKpbITHH

n
1 N\
Er,k= LBO lei' (81)

rfe n— ofllee KOJHYECTBO INaHeJeH paccMaTpUBaeMoro
3Ta¥a Ha IJHUHe 34aHus L;

har — BBICOTA BTAKA;

By —TiponeT mepexpLITHS;

D; — npuBefieHHas CABHUIOBas KECTKOCTh ITaHeJeH CTeH U
[IePEeKPBITHH, ONPeLe/seTcs B 3aBUCUMOCTH OT KOH-
CTPYKLHH 3JIeMEHTa B COOTBETCTBHU € YKA3AHUAMH
m. 2.20 u 2.21.

3.7. IToroHHas XKeCcTKOCTb DPACIPENC/JECHHOH CBA3H CIBH-
ra rpyHTa B OCHOBAHMM 3MAHHUSI HA JEHTOYHBIX hyHAaMEH-
Tax BHIYUC/SETCA NO popMmyJe

ey p=0,7¢cyp, (82)

TIe Cpp— KECTKOCTHAf XapaKTepHuCTHKa TPYyHTa B OCHOBA-
HHUH; BBEIYHCASETCS TIO dopMmyse (25) IPHIONKEHH:A
IV CH 321-65.
3.8. [ToronHas XecTKOCTb pacnpe/e/eHHON CBA3H CABHUTA
CBafHOT'O OCHOBaHMSA ONpPeesieTcs no Gopmynram:
/15 cBall co ¢BOGOLHOM roJIOBON (LIapHHPHOE coejpHHe-

HHe ¢ panmbaikon)
= 2 \ 83
ok L 2 b (83)

0

IJIsl CBa¥ C KECTKO 3alleJIJaHHOU TOJIOBOH (KEcTKoe coe-
IUHEHHE C POCTBEPKOM)
12
L

Bes
1 ¢

&,k , (84)

b=

2 (0,25) 3ax. 264 33



rae Bep — u3rubHAas JKeCTKOCTb CBaW, ONpelessieMast Mo
bopmyne (27);
lp — pacuerHas ryyOMHA 3afleIKH CBaH, Ompepedse-
Mas 8 3apMUCHMOCTH OT BHAA NPYHTA W NONCpel-
HOTO pasMmepa cBau d (ZMaMeTpPa MU CTOPOHBI
NpSAMOYTONLHOIO CeYeHHnst) no tabdua. 3.

Tab6nuwa 3

PacueTHoe 3HaueHHe [,
BH}I T'PYHTOB, 3aJerarmuiHx OT mno-
JIOLIBEl PoCTBepKa Lo rAyOHHb [o |IPH 3alleMJeHHOH ro-|npu cBoGoiHOM ronose
JIOBeé CBaH cBau

Tleckn cpenmeli mJIOTHOCTH, 6d 4.5d
CYTAIWHKHA M TJIMHB TYroIJjac-
THYHbIE

ITeckn poixable u mbIEBa- 7d 5d
THIE, CYNECH mMJacTHUHbE, Cy-
TAHHKH H TJIHHBI MSTKONJNAC-
THUHEIE

WUnbl, CYTJIHHKHE B TJIHMHBL 8d 6d
TeKYUeTIaCTHYHbIE

IMIpumeuaygue [Mas 3AaHHil ¢ NPOBETPHBAEMEBIM MOANONBEM BEJIHUHHY /g
cAeAyeT NIPHHHMATh PABHOH BLICOTE HOANOJbLS.

HuddepenunanbHble ypaBHeHUS
AJisl TOPU30HTAJNBHOTO COCTaBHOTO CTEPKHSI
H UX pelIeHHe

3.9. ITpopouabHble yeuansag N B BeTBAX 3MaHHUA, PaCCUUTHI-
BaeMOI'0 Kdx MPOCTPAHCTBCIIIAg CHCTEMa TOPHWIOHTAJbHBIX
crepxkHell (puc. 11,e), onpenensiorcs M3 pelleHHST CHCTEMBI
InpepeHlHanbHEIX ypaBHEHU

G N+ |y Np— 0y p Vp+

+ 3 pr Ve + 0, s N+ =0, (85)
Koaddumuents a onpegensitorcst mo Gopmyam:
roe k=1,2,3, . . . ,n
Er.k Ep—1,k

ar,kz [EF],— : ak—l’k;-[EF]k__l ’

— & et 81, p t a1 T 85
kR [E F], ’

Crkt1 Cr,s

a =, a =
k, k+1 [EF]k—{-I k,s [E F]s (86)

34



G p=8 p 0 Al ey p0p (AL, — (e pt8 4+
e pprt €, ) 0p Al 8y p 1 Oy Alpyy 8, sa, AL, (86a)

[IlpumeyaHnue. r ¥ S—HOMEpPA BeTBEH, NPHMBIKAIO-
IUX K paccMaTpuBaeMoH BETBH.

3.10. ITpomonbHLIe YCHAINSI B BETBSIX CTEHBI, PaCCYUTHIBA-
eMOll KaK TJIOCKas CHCTeMa TOPH30HTAJbHBIX CTepPXKHEH
(pmc. 11,0), ompenensioTcs M3 pellleHHss CHCTeMbl Audde-
PeHNIaNbHBIX YpaBHEHHH:

Ut Ny T V= o Nyt @ gy Npg+ 04 ,=0,7 (87)

rie k=1,2,3, . . . ,n
Koadpuuuents a onpenensiiorcss no dopmyaam:
“ Gk o = Cr—t.bt Coatt
k—1,k [EF]k-—l v YRk [EF]k ’

€r, kt1
By o1 = (E Fly s ; (88)

U= Y Ay — (B 8 ppr) @Al +

T eh bt Y1 Dy, (88a)

Ilpumeyanme. Bruncaenue xo3hGHUNEHTOB Qe Be-
JIeTcsi B IPEANOJNOXEeHUH, YTO OCHOBAHUE TaKXe TIpelcTas-
JaseT coOOf  BeTBb, NpPOJOJBHAS  JKECTKOCTb KOTODPOH
[EF]o=00, a KO3} (DHIHUEHT JHHEHHOr0 pacCUIMPEHHS MaTe-
puana op=0.

3.11. Peurenne ‘cucrem AuddepeHuyraibHBIX ypaBHEHHH
(85) m (87) pexkoMeHAyeTCs HCKaTh B BHIE psifia

m
Ny= X bisin Ay x, (89)

i=l
rjge [ — IOPsiAIKOBLI HOMep 4JeHa psala;
m — oblee YUC/IO UNEHOB pALa; peKoMeHAyeTcss NPHHH-
Math m=3;
b ik — K03() HHUKEHTE, ONpeReJisieMble H3 pPELIeHHs CHCTe-
MBI BCIIOMOTaTeNbHbIX ypaBHeHuii (cM. m. 3.12);
A; — NOCTOsIHHAS, OIpelessieMas HOMepPoM YJeHa psla
i=1,2,...,m,

’ ’

(2i—N)n

3 (90)

7»[=

3.12. CucteMa BCIOMOTaTeJbHLIX YDARHEHWH N mpoc-
TPAHCTBEHHOTO COCTABHOTO CTEPXKHS, I[OJyYyeHHas MOJCTa-
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HoBKO# BhIpaxkenust (89) B ypasHeHus (85), mpm i=
=1, 2, ..., m HMeeT BHL,

@ byt @y p by py— (A3 by, +
+ 1,80 k41 81 b s+ Vip=0. (91)

,HJIH IJIOCKOTO COCTaBHOIO CTEPXKHA CHCTEMAa BCIOMOTa-
TE€JBHbIX ypaBHeHHﬁ HMEET BUL:

O kb e — (M5 1) by o+ 0 1 by g Vi =0. (92)

3HaueHue Y HaXOJLHTCA IO (opMyJTe
o

T 2i—-N=n

3.13. Topu3oHTa/BHbIE NIEpEMEINEeHHS CEYCHHS BeTBel
COCTABHOTO CTEPIKHSI B TOUKe X ONpelesioTcs no dopmyJe

Yir (93)

1 m blk
Uy () =0,5LopAlpx+ W 2 k—[ cos My x,  (94)
=1
rre 0Kx<<0,5L.

3.14. Cppuraiomee ycunaue MeXny BeTBIMH R u k41 B
TOUKE X OUpefensercs no Gopmyae

L
rk,k-]-l (x) =8k,k+l [(ak+1 Atpp —apAty) (7 —-—x)-—

m

b m b
1 Z,k+1 1 i,k
— cos Ay x 4 —— cos Ay x |. (95
gy A NP ER 2 oM ] ©%)

3.i5. [lomepeynas cuja B NPOCTeHKe, KOODAMHATA OCH
x

KOTOpOT0O X==4@, ONPEAJSICTCA IO (pOpMyJe
Qr—q = Tp, 11 (@) d, (96)

rie d— paccTosHHe MeXNy OCSMH IIPOCTEHKOB.

3.16. [Tpomonbusie ycuaus B creHax Np p ¥ IEPEKPbITH-
X Ny 3IaHMH C MONEPEYHBIMI HECYUIMMU CTeHaMHu ¥ c6op-
HBIMH eJIe300€TOHHBIMH NepeKpuTuaMu (cM. 1. 3.3) mpa
H3BECTHOM CYMMapHOM YCHJHH B CTepxkHe N, OmpelessorT-
csl TPONOPUYOHAJBHO  HMX 3KECTKOCTH 1o Gopmynam:
B CTeHax

[EF]; .
Ny p=Np ——; (97)

DIEF

1
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B NepeXpHITHIX

K,

New=Ne (98)
NIEF)
1

rne [EF]ap; [EF]xr—TponosibHAS KECTKOCTb CTEHbl H
IEepeKpLITHS B Ipepenax k-ro sra-
Ka (CTEpXKHA);

n
2 [EF];— cyMMapHas  TPONO/bHAs IKECT-
1

KOCTb 3Taxa (CTepXKHs).

4. PACHET HAPY)XHbIX CTEH NPH HAJUUUHK NEPENAJA
TEMHOEPATYPbI 1O TOJIMMHUHE

4.1. CTeHbl KpyHmHOINAHEJbHBIX 3JaHMH COCTOAT M3 HECY-
HIHX WJIM HaBeCHbIX IaHe/Jefl ¢ 3aMOHOJNHYEHHBIMH HJH He-
3aMOHOJIMYEHIILIMH cThIKaMH. [TaHenn kpensitcsti X BHYTpeH-
HUM KOHCTPYKIHAM (CTeHaM, TIepeKPLITHSIM, KOJOHHaM) €
MIOMOLIBIO MONMEpPeyHbIX CBSA3€H, B KOTOPLIX IIpH dlepenane
TeMIepaTyps no ToJiiuEe A MOTyT BO3HHKAaThb ‘peaKTHB-
Hble YCHJHS, & B NaHensiXx — H3ru6aloliie MOMeHTH. Peak-
THBHbIE YCHJIHSI B CBS35X, H3rmOaloUlle MOMEHTsl B IaHe-
JfX, a Taxkxe nporuObl MaHesael, yrJbl OBOPOTOB CEYeHHH
IIAHEJH H PaCKphiTHE CTHIKOB ONMpelessiioTCS M3 paccMoTpe-
HYS NaHeJbHOH CTeHbl KaK MHOTONPOJIETHOH CTAaTHYECKH-He-
onperenuMoi 6aJKH NePeMEHHOHA XKEeCTKOCTH.

Pacuernasi cxema Tako#i OajKd npH OTCYTCTBHH HJIH
HaJ{uuH (DYHKTHP) B IPOJETE NPOMEXKYTOYHHX ONOp (3a-
KpelsieHiii) mokasaHa Ha pHC, |2 (uHAEKCH: TaHedb —
«I», CTBIK —<«C»).

Ilpu sTOM NPHHHMAIOTCS CJAeAYIOLIe JONyILeHHs:

1) savoHonMYeHHBIE CTHIKM naHejeil (puc. 12,6) pabo-
TalT Ha u3rub Kak apMupOBaHHble 0aJOYKH Ha IBYX OIO-
pax;

2) pacyeTHas IJHHA CTHKA [, TPUHHAMAETCH DAaBHON
UWIHpHHE NMOAJLEPKHUBAIOLLEH KOHCTPYKUHUU Ak (CTeHA, paMa
H T IL);

3) spacueTHas IJIMHA TaHeJH [; COOTBETCTBEHHO paBHa:

In=1;—1, (99)
rae li— pacCToOAHNEe MEXAY 0CAMU NOAJePIKHBAIOIWINX KOH-

CTPYKUMH, cayXallux OmnopaMH mnaHejeH (lome-
peYHBIX CTEeH, KOJIOHH),

3 (0,5) 3ak, 264
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4.2, MsrubHas XecTkocTh naHeneii By u cTHIKOB B, on-
pelenseTcss Kak I/ apMHDOBAHHBIX OETOHHHIX CEYeHHA c
yueroM NJacTHYecKHX cBoicTB OeroHa M TpemnH (CHull
[0 TPOGKTHPNRAHWIO GETOHHLIX M KeJe306eTOHHBIX KOHCT-

PYKUHH) .

) i(z) | /ﬁﬂ bp
I
i 7 Q‘f ST
| PAPAN iaN
0 n2 nt 7 nel T pe2 n3
17 2=Sin

[4 n [A
e Yy U | el thg [frs)

7
! EArTANN W
7% PN I s i i e e ) Y
, i _

n | h=le | U
!

v

Puc. 12. Pacuer KpynHOmMaHeNbHOH CTeHH Ha Diepernag TeMmreparyphl
no ToauyiHe AQ

@ — pacueTHas CXeMa KpynHOUaHeJAbHOH crensl; 6 — cxema BepTHKanbHoro 3a
MOHOJMIHUEHHOTO CThIKA

C-OﬁHpﬂ)KeHHble CO cTeHaM¥ NOAAEPXKUBAIOUINE KOHCTPDYK-

LMK W TIONepevHble CBS3M 006JafaloT olpeaeicHiicsl ynpyron
NOJATAKNBOCTBIO, KOTODPYIO CJelyeT yuWThIBaTb B pacuyerax.

TemnepaTypHble ycuaus B NaHe X U CBA3SX

4.3. B nauGoJjee o0umeyM cayyae, T. €. KOTAa BCE OIOPBI
Hepaspe3HOH Oaaxu 06nafalOT pasMyHOH NOZATJIHBOCTHIO,
TeMIlepaTypHble yCHJIHA NPH H3MeHEHHH AO Haxonparcs Hu3
pelleHHs 'CHCTeMbl R ypaBHeHHMH BUAA (419 n-i  OmWOPHI,
puc. 12)

n—1 ln Cn—i 1 I

I, M"—2+[63,, ! (z “Lz,,)_~

n n—1

cpy 1 1 ! L

n
M _—
¥ 3B, +3Bn+1+

I\t " lyp
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Cat 1 1 2 Cny
+—l—2—+cn(7;+, )+?]M,+

n n+1 n1
ln—l-l Cn 1 1 Cnt1 1 i
+[63n+1— bny (Z_l— bat )~T-H (T—{-l—i- ln+2)]x
cn+l
x Mﬂ+l + In—l-l ln+2 Mn+2=
1 (a,,Aﬂ(") - Qpyy ABHD
- T 9 hy n hn+1 n+l) ’
(n=1,2,3, ..., &), (100)

DA€ Cn—1; Cn; Cn41— YOPYyras NOAATIHBOCTL omop, Ompese-
JsieTcst o ombITHEIM AaHHBIM Han CH 321-65;

Gn; Gnt1; An; Angr— KOIQDHUIHSHTH  TeMnepaTypHOro pac-
UIMPeHHs ¥ TOJIIHHA Oajku B # M 141 nposerax;

Mn—g; Mn_y; Mpn; Mpyy; Mnys — HCKOMBIE onopHbIe MOMEH-
THI.

Hast caydass XeCTKHX ONOD TeMOEPaTypHBle MOMEHTHI
onpeneNsiOTCs U3 pelleHHs CHCTeMbl ypasuenui (100), mo-
Jarasi B HUX Cp—j; Cp H T. I. DABHBLIMH HYJIO, 9TO NPHBOLHT
K pPELIeHHIO CHCTeMbl TPeXUJIeHHbIX YPaBHEHH:

LM+ 2 Up+ Ly Y M, (M =

=3 (M lp+ My npy Iny), (101)
Tae Ly=1a/Bas lpyy =l )/Byyss (102)
!,y lpy1— TpHBENEHHEIE TIPOJIETHL;
ap A, Uy A0,y
M, = B,y M =— 10
tn , s My, iy P (103)

Min, Miny)— SKBUBAJEHTHBIE TeMOepaTypPHble MOMEHTHI
n u n--1mponeros.
4.4. TonepeuHbie cHabl Q ¥ ONOpHbIE PEAKUHH R ompe-
Jeasiorcs no Gopmynam:
Mn'—Mn—-l
Qu=—"7""5 R,=Qut1— . (104)
4.5. CreHpl KPYNHOTIAHEJLHBIX 3alHA € peryuspHoft
KOHCTDYKTHBHOH CXeMOH COCTOSIT M3 NaHeJeH ORMHAKOBBIX
reoMeTPHYECKHX PAa3MEepOB M YKECTKOCTH.
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TemnepaTypHble TpagHeHTH TAKHX I[aHeJel ¥ CTHIKOB

NPHUMEPHO OAMHAKOBbLIE, YTO HO3BOJSET

2KEHHO
agb A6
My p= Ilh . By
1
[ !
M 2(4 Iz *a57 s % l )Mml
qlc‘{‘ in ‘!,lt"l;
a 46 )
! ; |
i g
Gl 4 L |t
g

’c’ L52594 l_jfﬁl ‘L?

Puc. 13. CxeMn 3axpennieHus
HAPYXKHBX CTEHOBHIX NaHeaed

a, 6 —ocpenHss K KpallHas nmaHeau

6e3 NPOMEXYTOYHBIX ONOD B OpoJje-

Te: 8, 2 — TO e, ¢ OMHOH HJIH LBY-

MS CHMMETPHYHBIMH ONODAMH B HPO-
nete

NPHHATb NpPHOJIH-

___acAen
t,c hn

[Ipencrasasiior HHTEpec
JBa HaHboJee xapaxrep-
HbIX BHJA 3aKpenseHus Ia-
Hened (puc. 13): mnpu ot-
CYTCTBHH IIPOMEXYTOUHEBIX
OIIOp NlaHeJd B Iponere (a,
0) ¥ TpH HaJHYHH OJHOH
MJIM JBYX OHOP, CAHMMETPHU-
HO pAacHoOJIOKEHHBIX B IIPO-
Jgete (8, ) U HaXOASIUX-
€T 11a pacCTOSTHWW Sl OT
CTHIKOR mnaHeseH, rae 0>
>85>=0,5.

IIpr »xecTkom 3akpen-
JIEHHUH TeMmInepaTypHble MO-
ME€HThl B navweasix U CTbI-
Kax ONpEeJessioTCS M3 pe-
WIEHHST CHCTEeMbl ypaBHEHHH
(101) ¢ yyerom BbIpaxe-
aus (105). Dopmyanr pas
BBIYHCJICHHA TeMIepaTyp-
HbIX MOMEHTOB Ha OI0pax
CPEILHHX TlaHeJell HMeIoT
CJAEAYIOWHUH BHA:

IPH OTCYTCTBHH IIPOMENKY-

B.. (105)

TOYHBIX ONOp B IIpoJere
(puc. 13, a)
En+1
M =M =—M —_—; 106
n—1 n l‘,l’[ ng +l ( )
fIpH OJHOM WM JBYX CHMMETPHUHBIX ONOPax B HpoJere
(puc. 13, 8)
38242 (218 ~1)s—3n§
M =M — :
n—I1 n+2 t,n 382_*_2(2,“@&1)3_3“@ (107)
3+ (BnE+1E—2)s—8n{
M =M =—M -
n n+t1 t,n 352+2(2n§_1)s~3n§ , (108)
rme  §=oac/ay; §= By/Be; n=1I/l; (109)

— OTHOCHTEJIbHble 3HaueHus Ko3(h(uIHeHTOB TeMmepa-

40



TYPHOTO pACUHIMPEHHS, XKECTKOCTH M JJHMHB nHaHenell #
CTBIKOB.

[Ipu pemeHHH KOHKPETHBIX 3afay B popMynaax (106)—
(108) MoxHO mpuHATL E= 1.

[nsa storo cayyas B Tabs. 4 NPHBOJATCS pacyeTHbE
$hOpMyJIbl /st BBIYHCJAEHHS TeMIepaTypHBIX MOMEHTOB M,
NonepeyHbIX ¢Ha1 M ONOPHBIX peaxuuii R, BO3HHKAIOIIHX
B CPELHHX M KpalHHUX NaHeJsX NPH KeCTKOM 3aKpemeHHH
HapeJsel o cxemaMm, IpHBeJEeHHBIM Ha puc. 13.

IlpakTHueckuii MHTEpeC NPeACTaBJsIeT cJay4yal 3akpelJe-
HHsI maHesefl IO cxeme, MOKa3aHHOM Ha puc. 13,8, 'woraa
kpalinue onopsl n—I1 u n+42 ynpyromoaariausbie (Cp—j==
=C(Cpipg=C), @ NPOMEXYyTOYHble n H n+1 xectrue (ch=
=Cn+1:0) .

B srom chayuae TeMIepaTypHble MOMEHTHI BBIYHCJSIOT-
csl mo opmyaam:

Mn—l = Mn+2 = _"Mz’,n X
3s*+2 (2nE—1)s*—30Es2—6 (nE+1) &
3s¢+2 2nL—1)*—3nLs2—6 (L 1)e’
My =Mn+1 = _Mt,rx X
3st+ 318 +nE—2)s—318s*—6 (nE+1)e (111)
3st+2(2nt—1)s*—3nis*—6(nl+1)e ’
e & =c By/B3. (112)

(110)

IIporuGe! u yriasl HOBOPOTA NaHeJ el H CTBIKOB

4.6. TemnepaTypHble NporuGe wocepefHHe NaHean Vi
M yTJIbl IOBOPOTOB Ha omopax Y. (puc. 14,a) mpu mepename
TEeMIepaTyphl 110 TOJLIMHE HAXOAATCS 1o opMynam:

2
V. — a, A6, + My +M, _Ir_t__ (113)
" by 2B, 8’
a, A0, 1, 1,
=t —— M,); 114
Voo = R S E (2 M+ M) (114)
a, A6, 1, I,
=Tl —— (M, —2M), 115
P 2h, 6 B, ( n—l n) ( )

rie My u M, onpexessioTcs M3 pelIeHHS CHCTEMHl ypas-
HeHu#t (100)— (101) wan mo dopmynam (106)—(112).
PackphiTde CTHIKOB M naHe el

4.7. PackpeiTHe CThIKa JBYX IaHeJelf INpA JeHCTBHH
TeMIeparypsl AQ B o6uiem caydae pasHO (puc. 14,8):

Ug — g+ ug = (hp_y —*%a) ¥ + (hyy; —*a) ",  (116)
4]
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OnopHble MOMCGHTBI, Mepepe3LIBAIONIHE CHJLI M ONOPHBIE PEAKUMH TMaHeneR

Tabauma 4

€ 3aMOHOJIMYEHHBIVH CTHIKAMH HPH JeACTBHH Temnepatypl ABy({=DBy/Bc; n=Vc/ix)

Pacwernasi cxema

IMTanenn

MoMerTH

Honepeuynne cuant

OnopHHE peakMAH

bBes npomexyTou-
HHX ONOp B mpOJe-
TE

Cpennss, puc. (M, =M, = —~M; 1+l Qu_1, n=0 R, =R,=0
13,a 18-+1
M M
Q_1=-— ;’n X Ry = — “—“—“—;’n X
=0 c c
Mﬂ( 1y 31242 X (n+1)BnE+2) (41 @nE+2)
(1 7
Rpagass, pue.| M1= Mg "'2( iy 2(n84 10 2(ng 4 1)2
13,6 K M; o M; .
Gl X Ry=— — 1 x
a+1 Ly Iy
Mz—'T‘——]Mt'n T}E—{_l
(Dt (1+1) (2 5+3 15+2)
e+ 177 29 (nL+1)?
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ITpodorscenue
acyeTHasi cxeMa Tlarenn MOMeHTH! TlonepeuHsie CHIKN OnopHbie peakuun
M, == Mn+2 = Qusg, a1 =0, R =R _
——M myn+ 1 , Qq, n41=0, n—1 = Nptpo =
Cpennsag,  pHC. BE mint 41 M, __Mt, o msn(5—1)
13,6 My=M, = Qut,n=—"7— X In mini+1
=—M [mﬂ(ﬁ—-l)_ +1] ms 7 (E—1) Ry =Ryp1=—Ruy
L mng+1 mynl+1
C oaHoii uan
ABYMSL  TIPOMEXy- _ {,n M
TOYHBIMH  OIOpPaMH M, =0 Q1=— 7 X Ry=——7 X
B TposieTe o= ¢ c
myq+ 1 % mn-+1 -, x myn+1
M=—mpn o T 2z L4 1
Kpaimas, puc. Zmynt+1 3 M7 + 3 ™7 +
13,2 3 Mt,n Mt,n
myn 1 UGp=—7 = X Ri=—g,—
My=—Myno— " 2
2 N (my—m;y) my s N+s—r?(mg—m;)
'5’711 nf4+1 X—7% 2
s(?mlnl;-f—l) S’l(?mﬂlﬁﬁ-l)
@A 0y 3—4s . 1 —3(1—%) T8 —s
= ; §= ; = 3 My = s Mg = ; =
fon By Om S olta; m s(2—3s) T o35 ™T a@_35 '™

s(2—3s)



rae ¢/, $” — yripl MOBOPOTOB COTMOPHBIX CedYeHHI NaHeJ el
cJIeBa M CIIpaBa OT CThIKA;
Xq — BBICOTA CXKATOH 30HLHI GETOHA CTHIKA.
[Ipu omyvHakoBOH BHICOTE maHeseH ki, noJjaras npubaHKeH-
HO X¢ =~ 0,3 ., HAXOAUM
ty = (hqg — %5) Yo = (hy — 0,3 k) Pe, (117)
rae Pe= |V +[P"]. (118)
Inst creH, y XKOTOPHX o, AB, A, B W [ nis Bcex mnaHemnell u
CTHIKOB OJHHAKOBEIE, YTOJ DPAacCKPBITHS CTbIKa paBeH:
alAf! !

Y= b o (M 2M,_ +2M, -+ M,yy), (119)

MM, UCIOJb3Ysl BBIpAXKEHHd I/ MOMEHTOB MO GopMynam
(106) —(109) wmau taba. 4, nosyuum npu E=1:
L7151 aHeJedl §e3 MPOMEXKYTOUHBIX ONOp B NMPOJETe

_ adbly n@—1),

- : 120
¢ by L4 (20)
TO e, MPH HAJHYHU Of-
a) % HOH WM IBYX CHMMeT-
" Ypg § 48p Yn My PHYHBIX OIIOp
" vy Yo ,,) 0 A0l s
%ct Y= —h“—
T n
) —1) (2 my—
n (1) (2 my—my) .(121)
3(minf 4+ 1)
e = S48
A= 23 °
My= o—o~ (122)

B;J'Iﬂ HEe3aMOHOJHYECH-

9
HBIX CTBIKOB 1 Haxo-
LUTCH mpu ==o0 (Tak
I3 1.3 Kak Bc=0).
R — 4.8. PackpriTHe cHa-
N ol py®u Oy BepTHKAIbHBIX

3aMOHOJMUEHHBIX  CThi-
KOB IaHeJlell Hapy>XHEIX
CTeH C yYeToM YyIJIHHe-
HUHI CBsI3ed Npu JHEHCT-

BH I  CHJIBI
Puc. 14. Pacuer mporu6oB # Yrsios N 1 TPONOJIbHOH 1
HOBOPOTA Onop naHedelt (a) u pac- m  ONnpene/nseTci 1o
KPHITHS HX CTHIKOB (6 H 8) bopmynam;
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TIpH HECKBO3HOM PacKpPLITHH cThika (puc. 15,a), Koraa
ce N < (he—ac) Vc;
By =ty + uy + gy + iy g = Cc Nip 4 (hg — 0,3 he) s
MpH CKBO3HOM packpuitTuy (puc. 15,6), xorna:
ce Nz (he — ac) bes

Oy = Cc N 4 (A — he + ac) P, (123)
rape oJjasd CUMMETPHYHBIX CThIKOB
’ ”n 1 1 l
ty =y =g el =" —= N (124)
c

ut, U; — NPOROJbHLIE VIJHHEHHS CBA3eH CTbIKA npu AeH-
CTBHH CHIIBl Ny, KOTOpasi Bblumcasencs mo ¢dopmyse (58)
nin (66).

" n
Uy Uy lo U z&”

a) A
, A
N @1 N
-~ . g’[' ; s? o "—-_>
M \ .é"]‘:‘ g" DS =y /‘ & 1 47
\ /

1
|

o, Ll U Ugy

Puc. 15. TemneparypHole pedhopMauuH  3aMOHOJMYEHHBIX CTHIKOB
maHesel
@ ~— NPH OTCYTCTBHH CKBO3BHOH TPeljHHbI; 6—npn HaJIMYUH CKBO3HOH TPEUIHHEI
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ast ofecreyeHus AJIHTENbHON COXPAHHOCTH BO3LYXO- H
BOLO3AINMTHLIX CBOMCTB HaDyXXHOH TepMeTH3allHH pPacCKphl-
THe BeDTHKAJbHBIX CTHIKOB CHAapyXKH He IOJIKHO NPEeBHIIATh
CIECIYIOUWMX Pa3MepOoB:

AJIs HeTBePAEIOUHX MacTHK [8x] =0,1 A MM;

MJST BYJKAHH3YIOWHUXCS MacTHK [Ox]==0,2 A MM,
rae A — pacueTHas BeJMYHHA 3a30pa MeXAY TNaHeJIIMH,

npuHHMaercst 10 mMM.
4.9. PackpbiTHe 3aMOHOJHUEHHBIX CTHIKOB Ha BHYTpeH-

Hell MOBEPXHOCTH CTeHnl (pHc. 15,6) ompenensieTcs mo op-
MmyJie

1
8= 7 [cc Nm— (he — ac) del. (125)

PackpbiTHe CTHIKOB H3HYTPU TMOMELIEHHUS Op HE JOJKHO
IpeBLIIATh: AJIS PAHOHUB € CYPOBBLIM H XOJIOLHBIM KJIHMa-
TOM ¥ YaCThIMHM H CHJBHBIMH BeTPAMH B 3UMHHUH NMepHOL
[8s] <<0; mas ocranbHbIX paitoHOB [8:] <<0,2 MM.

IIpumep 1. OnpenesnTs ONOpHBIE MOMCITHI ¥ peakIuu
B cpelHeH M KpaiHeHl NaHeadX HapyXHON CTEHH, COCTOSI-
1Iefi U3 paBHONpPOJIETHbIX maHeselr [;=3,2 M TOJILUHOK
hy==32 cm 6e3 IpPOMEXYTOYHEIX ©OIOP B IpoJerax (pHC.
13,a,6) npu nepenane temnepatypsl AB=60° u ciaenyIomux
noKa3aTessx:

I =306 cM; lo=14 em; a =105 1/°C;
By =3,94.10° xr.-cm?; B, = 0,096-10% kr-cm2.
ITo popmynam (109):
t=41; m=0,046;

no ¢opmyne (105)
My =7,35-10% kr-cu.
a) Cpenusst navesp (ta6u. 4, puc. 13,a)
n+1 0,06 41
T R A X TN
= — 267 Kr-Mm,

My =M, =—M, ,

6) Kpa#uss nanens (raGia. 4, puc. 13,6)
(m 1) Bm8+2)

M1=—-Mt,n 2(,“‘_*_1)2 ___7,35_104><
(0,046 1) (3-0,046-4142) B

2 (0,046.41 4 1)3 = — 357 Kr-M;

Myn (m+1) 3nL+2) .
Ry=— _;;"_ XTI = — 2550 xr;
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My (41 *8+3n8+2)

Ry=—7, 2 (4 1) -
7,35:108 (0,046 +1) (0046041 +3.0,0464142) _ .o
=306 2-0,046 (0,046-41 + 1) = ke

Mpumep 2. OnpenenuTb PacKpLITHE CHAPYXH H H3HYT-
PH TOMEILEHHS BEPTHKAJbHBIX 3aMOHOJMYEHHBIX CTHIKOB
HapyXHBIX CTEHOBBIX TIaHeJeH, TeoMeTpHuUeCKHe H (DU3HKO-
MeXaHHYeCKHe XapaKTePHCTHKH KOTOPbIX NPHBENEHH B IPH-
Mepe 1, npH AeHCTBHH INPOAOJBbHOH cuabnl N=3000 xr u
pacyueTHOro mepenaja TeMIepaTypsl IO TOJIUIHHE CTEHbI
A0=50°C. CTbIKH HMEIOT TPH INeTJeBHX cBA3H J10 u 3a-
MOHOJIMYeHbl 6eTOHOM Mapku 150 Toamunoit h.=10 cMm,
a.,=2 cm. ITo CH 321-65 xoaddunuent nonatauBocTH OA-
HO# cBsI3H Ac=3-10-5 cM/xr; mo dopmyae (17) koadduiu-
€HT MOLATAMBOCTH CThiKa Cc=3-10-%/3=10-% cm/xr.
Mo dopmyne (120)
alAbl; n(E—1) 1075.50.306 0,046 (41 —1)

hy n.+1 = 32 0,046 41 +1 =
=3,04-1072 pan.

Brauase onpenessieM pacKphiTHe CTbIKa €O CTOPOHBI MO-
MeIlUeHHs 1o dopmyae

Ye

8y =

% [ce N — (he — ag) q;c]—_-—; [10~5 . 3000 — (10— 2) X

1
x3,04-107%] = — (0,03—0,024) = 0,08 v,
YTO MeHblie AomycTuMoro [6z]=0,2 mm.
B cBs3M ¢ TeM uTO B paccMaTpHBaeMOM CJayuae HMeer

MeCTO CKBO3HO€ pacKpbiTHe ¢ThiKa (8z>>0), packpniTHe ero
CHapyKH BEIYHCJAsIeM IO dopmyJse (123)

Sy =cc N+ (An—he + ac) Yo =
= 10~5.3000 +(32—1042) 3,04 - 1073 =0,103 cM = 1,03 mwm,

4TO NPHMEPHO PaBHO HLOMYCTHMOMY PacKprITHIO [8x] =0,1X
X10=1 mm.
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ITPHJIO)KEHHE 1

PACYETHBIE 3HAYEHHS

NMPUBEJEHHbBIX CPEOHUX TEMNEPATYP OJHOCJIOWHBIX
H MHOTOCJIOMHBIX KOHCTPYKUUH 30AHUH

C YYETOM PANUALNH, BJIAXHOCTH H YCAILKH

OCHOBHbIE NOJ0XKEHHA H pacueTHble GOpMYJbl

1. HapyxXHble (orpaxpamnoiive) u BHYTPEHHHE KpPYyNHO-
NaHeJbHble KOHCTPYKUMH 3NaHHi HCHBITBIBAIOT YCHJIHSA, J€-
¢opMalMK H INepeMelleHHs, CBI3aHHble C KoJeGaHHAMU
TeMIepaTyphl, OTHOCHTEJbHOH BJIaXKHOCTH BO3AyXa, pajiHa-
MU M YCalLKH.

s ynpoulenus ¥ yHM(HKALUH pacyeTOB KOHCTPYKLHU
SLLaHHﬁ pacCUyuThIBAKOTCSI HA NMPUBEAEHHDbIC 3HAYEHHA TEMIIE-
paTyp, KOTOpble YYHTHIBAIOT BJIHSHHE BCEX INePeyHCJIEHHBIX
BHJOB BO3JEHCTBUN U ABJAIOTCS CyMMOH HX 3KBMBAaJEHTHbIX
tTeMnepatyp (c yuerom a3 konebGaHuit).

DKBUBA/JIEHTHbIE TEMIEPATYpPbl BHIMKHCISIOTCS MO GopMy-
naM:

ST ycamKu
ty = gylay;
IJIs BJI2XKHOCTH BO3AYyXa
ton = €pa/®;
JIS1 COJTHEUHON paaualnuu
pal)
,

H

Ipag (v)=

rle &€y, €y — PacyeTHbIE 3HAUEHHs yCaAKH H BJAXHOCT-
HBIX (COpOUHOHHBIX) medopMaluii mpH KoJe-
GaHHAX OTHOCHUTENbHON BJIAXKHOCTH BO3AYyXa;
g(tv) — CyTOUHBI XOI CyMMapHOH COJHEYHOH paju-
anuy (1—BpeMms);
o — K03 pHleHT TeMIepaTypHOro PacUIHMPEHHS;
Oy — KO3 GHUHEHT TemIonepexofa Ha HapyXHOH
IIOBEPXHOCTH, paBHBIX 20 Kkaj/M2-u-.-rpaf;
0 — K03(h()HIHEHT NOTJIOLLEHHS COJNHEUHOH paana-
IIMH T[OBEPXHOCTHIO KOHCTDYKUMH.

2. HapyxXHble ¥ BHYTPEHHHE KOHCTPYKUHH 3JaHHH pac-
CUMTBIBAIOTCS PaslesbHO:

a) Ha 'paCyeTHOe OTKJOHEHHe CpefHel TeMIepaTyphl
ceuenust Af, KOTOpOe BbI3bIBAeT MPONOJbHEIE (OCEBHIE) [e-
bopManuu U mepeMelleHHsT KOHCTPYKuui (puc. 16,a);

6) Ha pacueTHbi CpeAHHH Tiepenaj TeMIepaTyphl IO
TONMLHHE 3jaeMeHTa AO, KOTOpDbIH BLI3BIBAET HCKPHBJIEHUE
H H3rub KOHCTPYKUHH u3 maockoctd (puc. 16,6).
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3. PacuerHble OTK/IOHeHUs cpelHell TemnepaTypbl Af Ha-
XO#ATCH:

a) B NIepuMoOid CTPOUTeJbCTBAa (MOHTa)Ka) 34aHHUS Kak
Pa3HOCTH MaKCHMAaJbHbIX (HMIOJNBCKHX) W MUHHMAJBHBIX (SH-
BapCKHX) 3HAUEHHH INPHBEJEHHBIX CPEAHHUX TeMUepaTyp lfecp
B paccMarTpuBaeMbie MOMEHTbl BpEMEHH OT COOTBETCTBYIO-
ILMX HAYaJbHBIX TeMIepatyp fp («3ambikaHusi») (puc. 17,a)
mo QopMynam:

A fyae = 0,9 (£455 — 15™); (126)
A by = 0,9 (fep" — £57°), (127)
2 A %) 46
= I —]——=="
[ |
i |
\ —— A
% /"7/{{7
¢ [ I 1
1 1 1

Puc. 16. TeMnepatyprbie aepopMaunuu 6pyca
a — NpojoNibHble INPU H3MEHEHHH CpefHed TeMneparTypbl tcp; 6 — nonepevyHble NpH
H3MeHeHHH opexell TeMuepaTypsl ecp

rie koadguuuent 0,9 yunTHIBa€T BEPOATHOCTH HecoBIaje-

HuS fop M tept B TEUEHHE TOJa;

6) B mepmoj skcnayarauuu (puc. 17,6) no ¢opmyaam:

A tyaxe = 0,45 (15" — 10F); (128)
B by = — 0,45 ({438 — gy _ g (129)
rae tep ., fop — MaKcuMasbHble W MMHHMAaJbHble 3Ha-

YeHMS CPefNHHX TeMHepaTyp CeuyeHHs
KOHCTPYKLHH; ONpeleJsioTCs B COOT-

BETCTBHM C yKa3aHWUsMH nn. 5—8; Ha

CTalM{ MPOEKTHPOBAHUS fep M fep.

OPHHUMAIOTCSI PABHBIMH COOTBETCTBEII-
HO CPEfNHHM TeMIepaTypaM Ce4eHHSsI
HIOJIS U sIHBaps;

— HayaJbHble TeMIepPaTypsl, IPHHAMAIOT-

Cs1 B COOTBETCTBHH C YKa3aHUAMH 1. 10,
ly — TeMIepaTypHbIA 9KBMBAJEHT pacyer-
HOM yCaJKH, onpelessieTcd B COOTBET-
CTBHM C YKa3aHUAMHU 1. 9.

tngaxc tMHH

’
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4. PacueTHble 3HaueHHs CPeJHEro nepemnanga TeMmuepary-
pBI IO TONLIHHE KOHCTPYKUHE AO (puc. 17,6) onpenensior-
cq no popmyJsam:

KC __, Ce
A ¥ = 0,9 paKe;

A 6™ — 0,9 6", (130)
rae Ocp, 0'cp” — MakcHMaJ/ibHbie (HIOJIBCKME) H MMHH-

MaJibHble (SHBAPCKHE) BHAUEHHS CPel-
HUX TIEPEenajoB TeMNIepaTyp IO TOJIILH-
He KOHCTDYKIHH, ONpemessioTes B CO-
OTBETCTBMM C yKa3aHWAMH mil. 5—8.

2) v
vr "
#(z) top Sg
0 A
—t sl <1
§~+~)
< fl e
s LA b
<
t!
\J\f‘_{’_ﬁ_
IR ()
H H

Puc. 17. Onpefenensie pacyeTHHIX OTKJOHEHHH CPeXHAX TEMIEPATyp
fep U Ocp KOHCTPYKIHI
a— B CTPOHTENLHHEA NepHoN; 6 — B NMePHOJA SKCIIyaTaLMH

INpuBeneHnbie cpegrne TEMNEPATyphl fep U Ocp OAHOCHOHHBIX
M MHOTOCJOMHBIX KOHCTPYKIMH

5. [IpuBesiendnle cpelHHe TeMnepaTypsl fep ¥ Ocp B dH-
Bape ® HIOJNEe IJs OJHOCJIOHHOTO ¥ MHOT'OCJHOHHOrO CeueHHs
BHIUMCJISIIOTCS € yueToM KoJeGaHufi TeMmepaTtyp HapyxKHOro
H BHYTDEHHEro BO3JyXa, CONHEYHOH pajHalH¥ H OTHOCH-
TEJbHOH BJIAXHOCTH BO3AYyXa (COPOLHOHHOIO YBJIaXHEHH)
no ¢opmysnam TabdJl. .
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Ta6auuab

i wa DOPMYJNIR AN KOHCTPYKIHHK
El & RS &
] Q HE Qo Mecsig
c% ég é‘é%é O(HOCJION HBIX MHOTOCJIONHRX
3
HI0Jb (VII) iy;f{ccyq* + AcyT &+ tg:p) +
tep + 15p + A, (131) —I—Am (131a)
0,5 (¢ cyr + ta—5)+ | ;&)
aasape (] »< \ep.cyr B R A (132a
Ha- pe (D) LA A% (132) | fop ea (1922)
o | Py®R- [— cyT BJ1
g | Hoe —Aeyr B2 —250) 0,9
2 mons (VII)| (—Aeyr be p()lsé) 0,96{% (133a)
g Bep
5 __ gMHH .
& staBapb (1) ( tﬁf’"‘“  Aeyr &+ 0,9 ag;? (134a)
5 —}—tB--|—5)0,9 (134)
Bayr- uons (VII) tepeyr (135)
peH- fep
HHe aubape (1) fg—5 {136)
Ha- Hojb (VII) [To dopmyne (131)
g | pyx- | fep
é Hble suBaps (1) t‘;‘;f*cyr— 0,5 Aeyr — Apy (137)
8
=
M
E BayT- wioe (VII) tc;fmcyr’*'Aaﬂ (138)
T | pen- tep
Hae ansaps () tontesr— Apa (139)
Ta6anuma 6
DKBHBaJIeHTHast TeMlepaTypa COPGIHOHHOrO YBJAaXHeHHA OeTOHa ABJl , °C
O6bemunilt pec, | L[I00epeXbe H OCT-| goyrynenTanbuie
Berox Kr/M3 poBa JIELOBUTOrO | “poynur CCCP
# THXOro oxeaHOB
IlemenTHEIH 2000—2400 4 —5
CHIHKaTHBIH 1600—2000 4 —7
Jlerkuit ©u sueuc- 300--1000 8 —10
TBIH
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B ¢opmynax TaGa. 5 sxBUBaJeHTHass TeMmeparypa cop-
OLUOHHOTO yBJaxXHeHus Agpy AJ7 OIHOCJOHHBIX H MHOTO-
CJIOWHBIX KOHCTPYKUUH npuHHMAaercs 1o tabJ. 6.

Jlsisi MHOTOCJIONHBIX OPpaXKLaloIHX KOHCTPYKIUHME oTan-
JIHBACMBIX 3IaHUH Azy NPHHHMAETCS O MaTepHaJy HapyX-
HOro cJI0fl, AJIsSi HEOTAIJIMBAEMEBIX 3AaHHH — KaK cpefHee
3HaueHHe Agnx BCEX CJOEB.

Ilisi BHYTpEHHUX KOHCTPYKUME (OLHOCJONUHBIX U MHOLO-
CJCHHBIX) oTamauBaeMbix 3faHuil Apy=0, HeoTalJuBae-
MBIX 3[AHUA: LAY OAHOCAOHHBIX KOHCTPyXuu#i — no Taba. 6,
AJ151 MHOTOCJIOHHBIX — KaK CpellHee 3HaueHHe Agpy BCEX CJIO-
€B.

6. Cpenusis TeMmMmepatypa CeYEHHS KOHCTPYKUHH fep
ompejensieTcs H3 PaBEeHCTBA IJOWajJedl JAeHCTBHTEJbHOH
t(z) ¥ mpuBeleHHOH NPSIMOYTOJBHOM TEMIEPATYyPHLIX SIIOP
(pwe. 18, WITPUXOYHKTHD).

¢ Z
a) (7) 2
9 21
1 { n
2] H
o 4 |
N\
N\ t(2) ,
\! m
o TINCTT s
© L) ; ()
1
|\
N

,i'”

N
&N

H ,77 hl. h”

H

Puc. 18. OnpefiesieHue cpPefiHHX TeMnepatyp fep H Ocp A OLHOCIOM-
HHX (@) ¥ MHOroc/qoiHbX (6) KOHCTPYKUHM# NIDH 3afaHHOM pacnpele-
JIEHHH 110 CeYeHHI0 TeMmeparTypsl £(z)

Cpennuit nepenay TeMIEpaTyphl IO TOJINHMHE KOHCTPYK-
IHH Ocp ONpeiensieTcsl U3 PABEHCTBA CTATHCTHUYECKHX MOMEH-
TOB JeHCTBHTEJNbHOH £(2) U NpHUBEJEHHON TpanenennajbHON
TeMIepaTypHblX Smiop (pHc. 18, nyHKTHD).
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Cpennue TeMnepatypsl fop U Ocp OLHOCHONHBIX KOHCTPYKUMIH

7. PacueTHble 3HAY€HUS CPeIHHX TeMIepaTyp fep H O¢p
B sIHBape M HIoJe IJs OAHOCHOHHBIX CEYEHHH BBIUHCJISIOTCS
no dopmyaam (131)—(139) tabxa. 5. B dopmynax Taba. b
NPHHSATH CJAEAVIOLINE 0003HAUSHMUS:

feproyrs Lep.cyr— MAKCUMaJbHas (MIONbCKAas) M MHHH-
MaJabHas (sHBapCKasl) CpefHecyToy-
Hble TEMIepaTypbl, NPHHAMAIOTCA IO
rnase CHull mo crpoutenpHO# KJauMa-

TOJIOTHH U reo(usnke;

Acyr= A, +3° (140)

— pacueTHast aMIJIATYAa CYTOYHBIX KoJe-
Oanuii TeMIepaTypel HapyXKHOTO BO3-
ayxa,

oyr— CPEIHSS aMIIATYyAa CyTOUHBIX KoseGa-
HUH TeMIlepaTyphl HapyXHOTO BO3AYXa,
nprHumaercs no rmase CHull no crpo-
UTEJBbHOH KJAUMATOJNOTHH H Treopu3HKe
B NOJIOBHHHOM pa3Mepe OT YKa3aHHOH
BEJIMYHHBI,

{s— HODMAaTHBHAS TEMIepaTypa BHYTpeH-
Hero Bo3ayxa (JJs XKHJbIX MOMELIeHUN
2=18°C);

&1, E2— KO3pOUIMEHTH mNpHUBENEHHS aMIIHTY-
Ibl TeMIlepaTypsl HapyKHOTO BO3JAyXa
K aMILUIATyaM CPEAHHX TeMIepaTyp ce-
YyeHlis fop I IEPENAAOB MO TOJIIMHE O cp
NpUHUMAIOTCST 10 TabJa. 7;

TaGawma 7

KOHCTPYKIMH H3 TAXENOT0, JErKoro W A4eHcToro GeToHOB
M KaMEeHHON KJaJKH TOJUIHHOHA, cMm
Kosbduuuent
Fo 5 5—15 16—25 26—40 41—60
E, 0,7 0,6 0,4 { 0,3 0,2
1 0,4 0,6 0,8 0,8 0,65

NMpumewanne. Ilpy nBycropornem Temjosom BosxelcTBHM  (OTKPBHITHIE
KOHCTPYKLHH, GaNAXOHBI, JIONJKHM, KaDHH3DI, MapaneTsl H T. n.) koshduumenr &;yse-

auyHBaercA B 1,5 pasa, HO NPUHHUMAETCA He GoJiee eHHHMLLBL.

0 — KO3(Q(HIHEHT NOIJIOMEHHST CONHEYHOH
panuanMy MOBEPXHOCTBIO KOHCTPYKILHH,
npHHHMaercs mno TabdJa. 8.



Ta6auna 8

Marepuana Lset o]

TlaHend ¥ TJNTH M3 TSKENOro, JErkoro Beunnift 0,3
U siyencToro 6eToHOB Ge3 OOMHILOBKU Cepriit 0,6
To ke, ¢ OGJNHMLUOBKOH HJH WITYKATYp- Beannrit 0,3
KO¥ Cepoiit 0,6
Kpacusiit 0,7

Pysonnas kpoBas YepHuiit 0,8

Cpennne remnepatypsl fcp # Ocp MHOTOCTONHBIX KOHCTPYKIMI

8. PacuerHnle 3HAYeHUS CPeNHHX TeMIepatyp fcp 4 Ocp
MHOTGCJIOAHBIX KOHCTPYKLHMA NPH HaJHYUH KOHCTPYKTHBHOH
CBSI3H MeXJY CJIOSIMH OTPEIeNTIOTCs:

a) Ipu OTCYTCTBHM Ilepenafa TeMIepaTypsl N0 TOJIIHHE
(BHyTpeHHME CTeHBl M IEepPeKpHITHS, a TakxKe HapyXKHble
cTeHbl HEOTAalJIMBaeMblX 3KAHHMH 3WMOH H T. II.) — Kaxk IJs
OJHOCNOMHBIX KOHCTPYKIMH 1o dopmynam (135)—(139)
tabJa. b;

6) npH HaJHYMH Iepenaja TeMmlepaTyphl [0 TOJIIHHE
(HapyKHble CTeHbl M MOKPHITHS OTalIHBaeMblX SHAaHHH H
T. I.) IPH NpHBEJEHUH MHOTOCJONHOTO CeYeHHS K (PH3IUKO-
MEXaHHYECKHM I0Ka3aTeNsM OJLHOTO H3 cjoeB (k-ro cnos)
no dopmynam (13la)—(134a), roe

tég)::q_cl’ i~ eég)=(ﬁ’e

; 141
ap P o (14)

. .
cp?

Uop = ————— (142)

2 a;lo;

1

ctep — CPENHMEA (NPHUBENEHHBIH) KOIQ HUIMEHT TeMmeparyp-
HOT'O PACIIMpEeHHsI MHOTOCJOHHOTO CeueHHs;
, — KO3 (PUUMEHT TeMIepaTypHOro pacilipends cjaod, K
KOTOPOMY IDHBOJHTCS MHOTOCJOHHOE cedeHHe (pe-
KOMEHAYeTCsS TPUBOAUTD K HECYIIEeMY CJIOK) ;
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n

zaﬂ‘z

tw — 1 - all‘1~{—a21‘2+. . .+anl‘,, . (143)
T & wtat...4a,

*
{cp — CpEAHSST  TeMIlepaTypa  MHOTOC/JOHHOTO  CeyeHMs
(puc. 18,6);
n

Dar 16 (22, + hy) (te— feg) — 0]
* 1

Ocp

az 44
= » (144)

n

2;»] a; 822,y + h) (20—20) 4 by (32,_y+hy)]

*
Ocp — cpenHHil Iepenajn TeMIepaTypul O TOJIUHHE;
1 — YHCJIO CJIOEB.

B ¢opmynax (142)—(144) mnpuHATH 0603HaYEHHUS
(puc. 18,6)

a[-—-a,E,'F,-; (144&)

@; — K03(p(QHIUHEHT TepMOYIPYTroii XKECTKOCTH {-I0 CJOS;
ai, E; — K03 uiliedT TeMIlepaTypPHOro pacIliMpeHHs U MO-
ILydb YOPYTOCTH i-ro CJOsi; IPHHUMAIOTCS T1Q
Taba. 9;
h;, F; — ToJIlKHA W MJIOIIAAL CEYEHHd {-I'0 cJIOf;
H — tonmuza MHOTOCJAONHOrO CeUeHHS;
2i-1, 2i — KOODJHMHATHl NOBEPXHOCTH {-T0 CJOS;

n

D 2o+ h)

1
22(11

1

2= 4 (145)

<o — KOOPAHHATHI IEHTpA THAXKECTH MHOTOCJOHHOTO CeUYeHHsT,
i—1
0,133 +- ER, +0,5R;
t=ty—(ts— 1) — ; (146)
0,183 + 2 R
1

f; — cpeljHssl TeMIlepaTypa i-ro cJjos;
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. R
0= (s — £) —R——, (147)
0,183+ N Ry
1

0; — mepenan TeMIepaTyphl IO TOJIIHHE {-TO CJIOS.
B ¢opmynax (146), (147) o6o3Hauensb:

Ry =hy[My; (148)
R; — TepmMuyeckKoe CONpOTHBJIEHHE i-TO CJIOf;

M — K09Q(QHIHEHT TEIIONPOBOLHOCTH, NPHHUMAETCHd IO
tabsa. 9 min no raase CHull mo ctpouTelbHOH TEIO-
TEeXHUKeE;

-

{y — IpUBEJleHHAA TeMNepaTypa Hapy:XHOTO BO3AyXa;
B HIOJE

ty = tepteyr + Aeyr + 30p; (149)
B siHBape .
ty = leprcyr — Acyri (150)
i — pacueTHasi TeMIepaTypa BHYTPEHHEro BO3AYyXa;
B HIOJIE
b= tlclgl.(gy'r; (151)
B duBape
ty=1"15, (152)

rie 3HaK «IVIIOC» IMPHHUMAETCS] NP BHIYHCACHHH 0; O ¢op-
myne (147), 3pak «MUHyC» —IIpYW BLIUHCAEHHM f; 1o ¢op-
myae (146);

{3 — HOpMATUBHAsi TeMIEepaTypa BHYTPEHHEro BO3AyXa.
Ycapka

9. Vcaaxa pasBuBaeTCs IPU NOCTENEHHOM BBICHIXaHHU
GETOHHBLIX KOHCTPYKIHU OT BBICOKOH HayaJbHOH (CTPOUTENb-
HOM HMJIM MOHTaXHOH) BJIAXXKHOCTH JO DaBHOBECHOH C OKpY-
}Kaloliel cpefofi. Ycanka YUHUTHIBAETCA TOJABKO IPU ONpExe-
JISHWH TIPOJOJbHBIX (0ceBbX) Zedopmauuii. Pacuernble sHa-
YEHUs1 YCAJKH &y JJIS HEKOTOPHIX BHIOB HEapMHPOBAHHOTO
6eToHA H KJIaJKW NPUBOASATCA B TabJgd. 9.

DxBuUBaJleHTHas TeMIepaTypa pacyeTHOH yCanku fy AJs
apMHUPOBAHHBIX U HEAPMUPOBAHHBIX ONHOCTOHHBIX U MHOTO-
CJIOMHBIX OETOHHBIX KOHCTPYKLHH ompelensercs no ¢opmy-
JaaM:

a) 1715 OAHOCJOHHBIX KOHCTDYKIHI

ty=(1—mp)ey/a, (153)
rae m=0,2 — npunuMaerca AJjs O6eroHa mapxu 100 u BuI-
me;
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Ta6nuuna9

A, .10% e ,
Marepunan Oaaexr};::g BeC, xr/c’Mi KKan g’rlp?afz Miy«ju
M-u-Tpag
Berou uement-| 2000—2400 | CHull no 1,25 1 0,4
HBIH TIPOGKTHPOBa-
HUIO  OeTOH-
HLIX [ RCAe-
300 TOHHBIX
KOHCTPYKUUH
Beron cumau-| 1600—2000 | To xe 0,75 1 0,4
KaTHBIH
Jlerxkne u sue-| 600—1000| » CHullmo | 0,8 0,35
HCThie OETOHB CTPOUTEIILHON
TENJOTeXHHUKE
To xe 300—500 | 5000—8000 0,12 0,81 0,35
Knanxka us cu- 1800 Cl1uIl mo 0,75 1 0,3
JUKATHOTO KHP- MPOEKTHPOBA-
YA HHIO KaMeH-
HbIX ¥ apMo-
KaMeHHbIX
KOHCTPYKUU
To xe, Hu3 1800 To xe 0,7 0,5 _
KPacHOTO
TleHOCTEK IO, 300—400 | 7500—10 000 0,1 0,6
TeHoKepaJuT
LleM‘gHTHin:l 300—400 2500 0,12 0,6 | _
HOpOJNT
® ngvﬂepano- 200—300 — 0,05—0,08 — —
BATHbIE IIJIUTHI

m=0,5 —mpuHuMaerca A1 GeTOHA MapKu 75 H HH-
xKe;
M. — TIPOLIEHT apMHpPOBAHHUS GETOHA;
6) I MHOTOCJHOHHBIX KOHCTPYKUMHE (HIpHBefeHHOe 3Ha-
yeHue)
n

Narty, mitg taaty ot .. ety ,

1
np __ _
ty

, 154
” at+at... +a, (154)
Yo
pa I3
1
TIe fy;— SKBUBAJIEHTHAs TeMIepaTypa YCafkKu {-T0 CJIOf,
onpeneasercs mo gopmyae (153).

HavanbHasn Temneparypa fp

10. HauanbHas TemIlepaTypa XOHCTPYKLUHME KpymHOTma-
HEJBHBIX 3NaHul (TeMIepaTypa <«3aMbIKaHHA») Iy NPHHH-
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MaeTCsi paBHOi CpPefiHell TeMIepaType HapyKHOTo BO3AyXa
3a MepHoJ MOHTAaXa CTeH U IePEeKPBITHH epBOTO ¥ BTOPOro

3Taxken.
h 1 .
a) LT T At
4g1- ;__"1}2,2’;239,50 ?
15=085° _=F 58
i_§:73020—
N
| Q
TN th=-132° R
@07 =
~3
s )
2 (M
t=a51° &
"
th=-07° %
— X
Sy
| #]=~44°
—_—
> 7 (M

Puc. 19. Cpennve TeMmepatypm ce-

uenust fep M TNepemaibl TeMNepaTyp

1m0 roamHHe Ocp B HIONe U sHBApe

M CAHOCJMOHHON (@) U TpexcJaoii-
Holl (6) creHOBBIX maneseit

58

Ha craguu npoexTuposa-
HUf, KOr/la CPOKH U TeMIle-
paTypa MOHTaKa 3apasee
HEU3BECTHEH, HadagbHas
TeMllepaTypa NpEHUMAaeTCs
B COOTBETCTBUH C yKa3sa-
vugmu riassl  CHull mo
Harpy3kaM ® BO3JeHCT-
BUSIM.

B canyuae, xorzma mpo-
JOJKUTENRHOCTL MOHTaXKa
HHXXKHHX 3TaxKed 37aHHA He
IpeBOCXOAUT Tpex Mmecd-
IeB, HavYaJbHad TeMmmepa-
Typa B COOTBETCIBUU C IPH-
MeyaHHeM K 1. 8.6 rjasbl
CHull mno mnarpyskam H
BO3JEHCTBHAM MOMKET OI-
pemessiThess 10 (GopMmyJaam
(155) m (156):

IpY MOHTa)e 3UMOH

P = 0,980 43 (185)
IIpA MOHTAaXKE JIETOM
tgaxe =0,94311 (156)

I Vi
rie fep.w u tcp.M_C'pelI'
HeMecsIuHble TeMIIepaTypul
SHBapd W M08, IPUHHMA-
tores no raase CHull no
CTPOUTENbHON KJAUMAaTOJO-
THH ¥ reodusuke.

IMpumep 1. Onpenenuts
5KBHBAJIEHTHYIO TeMIepa-
TYPy YCaAKH OJHOCJOHHOH
apMHDOBaHHON  Kepamali-
TOOETOHHOR maHeJaH (pHC.
19,a). Tlareab w3roTosJIsi-
eTcsl U3 KepamauToberona
Mapku 50, MPOLEHT apm#-
poOBaH¥sl MNPOLOJBHON (ro-



PH30HTANbHOM) apMaTypsl p=0,2%, pacueTHasi ycaiKd ey=
=0,35 mm/m (35-10~° mM/mMM), KO3 duULHeHT TeMmepaTyp-
Horo pacuupenus a==0,8.10-° 1/°C (rab.. 9). dxBuBaIFH-
THas TeMIIepaTypa pacueTHOH ycajKM TaHeJn no (opmyJe
(153) pasna:
ty= (1l —mp)ey/a=(1l—0,5.0,2) 35.1075/0,8.10~5 =39 °C.
Mpumep 2. OnpenennTL SKBHBAJCHTIYIO TCMTEPaTypy
ycaix® TpexchoiiHoi naHemn (puc. 19,6). Hapyxubiit 3 u
BHYTPeHHHMH [ cou u3 Oerona wMmapku 200 tonmuuo# 6 u
10 cm, npouent apmupoBanust wu;=0,4%; u;=0,2%; Ec=
=265000 xr/cM?; pacyerHas ycagka ey=0,4 mm/mM (40X
X105 mm/MM); o=10-% 1/°C (tabm. 9). Yrenaureap 2 H3
MHHEpaJOBAaTHBEIX IJUT toamunoir 19 cm. ITo cdopmvrne
(144a), a;=10"5.265000-10-1=26,5 «xr/rpag; a;=0;
a;=10-5.265000-6.1=15,9 xr/rpax. ITo dopmvie (153):

ty,1=(1—0,2:0,4) 40-10~° =37 °C;
ty 9=(1-0,2:0,2) 40-107° =38 °C.

[To ¢opmyse (154) sxBuBa/leHTHAs TeMmnepaTypa ycaLKu
HaHesNy paBHa:
26,537 415,938,

vi£T 96,54 15,9

Mpumep 3. Onpenenurb NpUBEJeHHbIE CPeIHHE TeMIle-
patypsl fcp ¥ Ocp B HIOJNE M SHBaApe B TEPHOJ 3KCIVIyaTaUUH
AJIST KPYNHONAHEJBHOH HapYXKHOM 'CTEHHl KHJOrO A0Ma B
Mockse (puc. 19,a). Ilavenn n3 kepamautro6eroHa, TOJIIH-
HO#l 34 cM, HapyXHas [IOBEPXHOCTb CTEHbI CEPOro IBeTa.
[To ta6a. 6 nas xepamsuroberona Ayz=—10°C, no Tabma. 7
st cTeHbl Toauiunon 34 cm §;=0,3; £;=0,8; mo Taba. 8
p=0,6.

[To rnaBe CHuII no cTpouTeNnbHOlN KAHMATOJIOIMH H Teo-
dusuke gas Mocksbl fpake  =28,3°C; i =~ =—32°C; am-
MJIUTYAa CYTOUHBIX KOJeOaHHH TeMIlepaTypbl B Hi0Je
A =52°C; B ausape AP =3,1°C; no dopmyne (140) B
nione A, =5,2+3~8°C; B sHBape Ag}l,’T =3,1+3=
=6°C.

HopmaTnBHas TemmepaTypa BHYTPeHHETO BO3AyXa fp—
=18°C. .

1. Cpenusist TemmepaTypa CeueHHs NMaHeJH fep 0es yue-
Ta BJAXHOCTH BO3Jyxa B Hiose no ¢opmynae (131) pasxa:

£ AVID = MaKE | Acyr 1+ 159 =28,3+8. 0,3+ 15.0,6 =39,5°C
(puc. 19,a);

=38°C,
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B AHBape no dopmyae (132)
Fei) = 0,5 (4 + 15— 5) — Aeyr 81=0,5 ( — 32 + 18 —5) —
—6.0,3=—11,2°C.

2. CpegHssi TeMIepaTypa CeueHHs TAHEJIH C Y4eTOM
BJIaXKHOCTH BO3Jyxa no ¢opmysnam (131) u (132):

B HIQJIE
togt =t VI 4 Apy =189,5— 10 = 29,5 °C;
B iHBape
L3
tc; :tcp(l) —App=—11,2—(—10) =— [,2°C.

3. CpenHuil mepenaj TeMIEPATYPH! MO TOJIIMHE ITAHETH:
B HIoJe 1m0 hopmyJe (133)

03" = 0,9 (— Acyr §a — 25¢) = 0,9 ( —8.0,8 —25.0,6) =
=0,9 (—21,4) =—19,3°C;
B siuBape no ¢opmyte (134)

61y =0,9 (— U 4 Acyr By 18+ 5) =
=0,9[—(—32) 460,84 1845]=0,9-59,8 =54°C,

Mpumep 4. Onpenenuth npUBeJEHHbIE CpPEJHHE TeMIle-
paTypsl fep U Oep B HIOJNE.W SHBAape B NEPHOM 3KCIIyaTanyu
ILJIST TPEXCAOHHOH NMaHeu TOMmMHHONX 35 ¢M (puc. 19,6) Ha-
PYXHOH CTEHLI KPYNHONAaHeJbHOI0 XHI0T0 foma B KpacHo-
pCKe ¢ y4eTOM BJHAHHUS BaaxkHocTH, CTeHa 0esoro usera.
Hapyxupi#i 1 u BHyTpeHHHE 3 GeTOHHBIE CJIOM TOJLIHHOH
10 u 6 cM BHITOJHSIOTCS M3 TsAKegoro GeroHa mapku 200,
YyTENJNUTENb 3 W3 MHHEDAJOBATHBIX ILIMT TOMIHHON 19 cM.
Pu3uKo-MeXaHUYECKHE TI0Ka3aTeJyd MaTtepuana CJ0eB IIpH-
BeneHsl B Tab.a. 10.

Ta6auma 10
Ao R IA| Y
oG X | E,, h,, £ gre .
Ne Marepuan cJos le., .| __ BKan M:-K-Fpalt “%3335
cao0s {Jrpax Kr/cM oM N -—————KKM (1442),
K[t pram
1 Beron Mapku| | (265000 10 1,25 0,08 | 26
200
2 Munepasosat-| 0 0 19 0,05 3,8 0
Hble TUIHTHL
3 Beron wmapkn| 1 [265000] 6 1,25 0,05 | 15
200
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[To Tabn. 5 pas Gerona Agz=-5, mo taba. 8 p=0,3.
ITo rmaBe CHull no crpodTenbHOi KJAHMATOJOTHH M TreOdHu-

3uKe )15 T. KpacHospeKa ¢ cpayr= 25,7 °C, fopleyr=—44 °C,

aMIVIUTYJ@ CYTOYHBIX KOJIEOAaHWA TeMIepaTyphl B HIOJIE
A% =5,5% B auBape 4D, =4°.

ITo (bopmy.ne (140) B urone Acyr==5,54-3=8,5°C; B sn-
Bape

Acyr = 44+3=T7°C.

HopmarHBHast TeMmepaTypa BHYTPEHHEro BO3JyXa 3HMOM
fz =18°C.

1. TlpuBeneHHasi TemMmepaTypa HapPyKHOTO BO3LYyXa B
uioJie u HBape no dopmysaam (149) u (150):

B HUKOJIE
ty = 19aKe 4 Acyr +80p=25,7 48,5 30-0,3 =44 °C;
B sHBape
l = l‘lggu‘:y.‘, Acyr = — 44— T =—51°C.

2. TlpuBenenHas temnepatypa s BHYTPeHHEro BO31y-
xa mo gopmynam (151) u (152):
B HIOJe
tp = HAKC =25,7°C;

cp.cyT
B SHBape
ty=1t" —5=18—5=13°C.

3. CpenHsia Temmepartypa U nepemnajgbl TeMIepaTypbl IO
TOJILKHHE KaXAOro cjIosi naxonsitcs mo dopmynam (146) u
(147):
1-it cnoit (BHYTPeHHHIt) B HIoJe

0,133 +0,5-0,08

=257— (25,7 — =26,5°C;
71— (25,744 0,183+ 0,08 + 0,8 +0,05
0,08
= (25,7 —44) iz—o,a"c,
4,113
rne R mpunumaercs no Taba. 10;
B siHBape
0, 0,5.0,08
f =13 — (13 4 44) —@+_=10,6°C;
4,113
08
= 4 =1,1°C.
by = (13+44) —r RTE) ,

Hast BTOpOro cjlosi TeMNepaTtyphl fp U Oy He BHIUHCISAIOTCH,
TaK KaK 3TOT cJoft B paGoTe MaHes W He y4acCTBYeT.
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3-it cnoit B nroste
0,1334-0,08+4-3,8+40,5-0,05

ty = 25,7 — (25,7—44) T 103 = 44 °C;
0,05 .
05 = (25,7 — 44) 4'“3——0,2 C;
B fIHBape
0,1 0,08 43,8 +0,5.0,0
t3 =13 — (13 -}- 44) ,188+0,08+ 3,9+ 5 =—43,6 °C;
4,113
0,05
= '—— = 0,7 °C.
83 = (13 + 44) 2113 0,7°C
4. Cpennas Temmeparypa TPeXcJOHHOH maHesin mo ¢op-
Mmyae (143):
B HIOJIE
. 26,5-26,5 |- 15,9-44
t(VU)__ ’ ) ) —33.1°C:
cp 26,5+ 15,9 16
B SIHBape
26,5-10,6 + 15,9 ( — 43,6)
£ = =—9,7°C.
P 26,5 + 15,9 7°C

5. CpenHu#i mepemaj TeMIepaTyphl IO TOJILIMHE TPEX-
CJIOMHON maHesnu 1o Gpopmynae (144)
B HIOJIE
grvip _ 35 26,5-6-10 (26,5—33,1) — 10 (—0,3) +
cp 2 96,5.8-10 (15,1 —10) 4 10-10 -+ 15,9 X
+15,96 (2:29+6) (44-33,1) =6 (=0.2) . (an.
X3 (2-29+6) (15,1 —35) +6 (3-20+6) o

B sIHBape

gr (1 _ 35 26,5-6-10 (10,6 49,7) —10-1,1 4

¢ T 2 26,5.3.10 (15,1 — 10) + 10-10 -
+15,9-6 (2-291-6) (—43,6 +9,7) —6-0,7 —67.7°C
7 +15,9 (2-29+6) (15,1 —35) +-6 (3-294+6) '

roe no gopmyse (145)
26,5.10 4 15,9 (2-29 4 6)
= = 15,1 cMm.

%= 2 (26,5 + 15,9)

6. [IpuBenenHble CpefiHUE TeMNepaTypul fcp U Ocp TPEX-
CJIOMHOH NaHead NPU NPHBEACHUH K MOKasaTeasaM IepBOro
cnost Haxopsitest mo  opmynam (141) u (13la)—(134a).
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B HIOJE
—5

Ocp 10
VI (1) . R (Vi - —b= :
top! V= V)t = — 33,1 =5 =28,1 °C;
Gep 10~°
oyt (M =0,9 — 0, (V1D =0,9 —27,6) = —25°C;
op 9 e 9 ¢ )
B sHBape

—5
s (—=9,7) — (=8)=—4,7°G

a
(1 P * (1 _
e

—5

6} <1)=09 e‘“)—og - 67,7=61°C,
rae mo gopmyJae (142)
26,5 + 15,9) 1075 _
Ocp = ( 26,—15_+ 15,9 =107 1/°C.

Npumep 5. OmpenenuTh pacueTHbie 3HAUEHHS CPERHHX
temnepatyp Af U A0 1Js HapyXKHBIX OJHOCJOHHBIX CTEH H3
KepaM3HTOOETOHHHEIX NaHeJedl M COODHBIX 2Ke/1e300€TOHHBIX
NepPeKpLITHH KPYNHONAHEeJBbHOrO KHJAOro 1oma B Mockse.

HapyXHble CTEHOBHIE TaHENH M3 KepaM3HTOGETOHa map-
xu 60, npouent apmuposanus u=0,16%; ¢=0,8-10-5 1/°C;
ycanka gy==0,35 mm/M (Taba. 9).

[Tnurel mepekpbiTHit u3 Gerowa mapku 300; p=0,6%;
a=10"% 1/°C; ycanxa ey=0,4 mm/M (Tab.u.9).

HapyxHag creHa ceporo usera ToamuHol 34 cM. ITo
taba. 7 koapduuuentsr §;=0,3; £2=0,8; mo Tabu. 8§ p=
=0,6.

Temneparypa

a) Temneparypa HapyxHoro Bosnyxa B uioine (VII) u
suBape (I) ans Mockswt no riase CHuIl no crpourensHoin
KJIMMATOJNOTHE U Feo(H3HKE:

CcperHeMecauHasn:
VI 1
135 =19,3°C; tg, = —9,4°C;
CpelHeCyTO4YHas:
1aaKe = 28,8 °C; {MHR = —32°C;

CcpellHHe aMIIUTYAbl CYTOYHBIX KoJebaHui:
ARV =5,2°¢; AP (D =3,1°C.
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Pacuernas aMmiaaTyAa CyTOUHBIX KoJeGaHHA no GopMy-
Jge (140): .

AVl =5,2+8%8°C; Aly,=3,1+3=6°C.

6) Hopmatusnag teMmepaTypa BHYTPEHHErO BO3AyXa
3umoit ¢ ==18°C.

B) Ilo Tabn. 6 sKBuBasiedTHas remmeparypa copOI-
OHHOTO YBJAXKHEHHA KepamauroGerona Asn=-—10°C, 11-
Kestoro Gerona Asz=-—5°C.

r) Ilo ¢opmyne (153) sxkBuBaseHTHAs TeMIeparypa:
yCaaKH KepaM3UTOGETOHHBIX MaHeseft

ty=(1—0,5p) ey/a= (1 —0,5.0,16) 35-107%/0,8-10~° = 40 °C;
HJIAT MePeKPhITH
ty=(1—0,2p) ey/a = (1 —0,2.0,6) 40-1075/10~5 = 35 °C,
Tpusenennbie cpeHue TeMneparypst fep U Ocp
Crpourearvuptit nepuod
a) fep cTeHH B mioge mo dopmyae (131)
lep= l?g“gyT +Aeyr B1 4150+ Ay =
—28,3+8 0,34 15.0,6 —10=29,7 °C;
B siHBape no dopmyae (137)
lep= 143011 —0,5 Apyp — Apy = — 32—05.6 — (—10) = — 25 °C;
6) fcp mepexpuITHS B Hiode 0o dpopmyae (138)
fop = 142%C 4 Ay = 28,3 + (—5) = 23,3°C;
B AHBape no dopmydse (139)
fep = Lon® o — Agq=—32 — (—5) =—27°C.

ITepuod axcnayarayuu
a) fcp CTeHH B Hioge: o ¢popmyie (131)
tep =29,7 °C (cm, Brime);
mo ¢opmyae (133)
Bep = ( — Acyr 82— 26¢) 0,9 = (—8.0,8 —25-0,6) 0,9=—19,3°C;
B gHBape: mo gopmyae (132)
tep=0,6 (tlgg.HcyT + 25— 58) + Aeyr 81— Apn =
=0,56 (—32+ 18 —5)—6.0,3— ( — 10} = —1,3°C;
mo dopmyiae (134)
Ocp = 0,9 ( — fop eyn - Acyr Ea + 5 - 5) = 0,9[—(—32)
+6.0,8 -+ 18 -- 5] = 54 °C;
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6) tcp mepekpuITHS B Hiose mo dopmyse (135)

fop = MMAKE 98,3 °C;

B suBape mo dopmyae (136)
tep=14—5=18—5=13°C.
Hauaavnoie Temneparypol

LJIST CTEH W IIEePEKPHITHH oNpenensores no gopmynam (1565)
(156):
IPH MOHTaxXKe JeTOM

haxe — 0,9 ¢Vl —0,9.19,3=17,4°C;

cp.M
TP MOHTaxXe 3UMOH
1™ =0,9¢(, ,,=0,9(—9,4) = —8,5°C.

Pacuernoie orkionenus cpednux Temneparyp At u AB
At B cTpoHTeNbHH mepuon mo Gopmynaam (126) u (127):

a) CTeHH B HIOJIE
A MKC = 0,9 (#y2Ke — ity = 0,9[29,7 — (— 8,5)] =34,4°C;
B STHBape
At =09 (t'gg“ —17%%¢)=10,9 (— 25— 17,4) = —38,2°C;
06) mepekpLITHS B HIOJE
A M =0, 9 [23,3 — ( —8,5)] = 28,6 °C;

B sIHBape
A =09 (—27—17,4) = —40°C.

At n AB B mepumonx 3KCIAYATALMH
a) creHH B suBape mo dopmyae (129)

AP = — 0,45 (13" — tipt) — ty =
=—0,45[29,7 — (—1,3)] — 40 = — 54 °C;
no dopmyne (130)
A QM = 0,9 05" = 0,9-54 = 49° C;
©) nepekpuiTHs B sHBape o hopmyae (129)
A M — 0,45 (28,3 — 13) — 35 = — 42 °C;

3a pacyeTHble 3HAUEHHS] MNPHHHMAIOTCS (C OKpYIJeHHeM):
a) CTeHHI:

A MRS =34 0C; A = —54°C; A6 =49 °C;
6) nepeKnHITHI:
A MAKS — 99 °C, A M= —42°C, A =0,
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Tabauwa 11

CpeHeCYTOUHBIE TeMIepaTyphl
Hapy:KHOro Bo3xyXa no CHall
IO CTPOHT. KNAMAaTONOI'HH

K reoH3HKe,

°C (opHOZHEB-

PacueTHble TeMnepaTypsl, °C

Hapy¥uble CTCHE!

HePeKpLITHS,

Knngg’ir;g:ﬁxne (mnmgfé"?éggmpm) ) BHYTPEHHHe CTeHBI
MAKC. — A tMaKC A tMPIH AGMHH A tmaxc A tMHH
I (A, B, ) KoBTHHEHTaAbHbIH TeTIBIH, 20—30 |-—! mo —I10 20 —40 30 20 —45
II B yMepeHHLIE W XOJOLHHE (ce- 20—30 —11 10 —25 25 —40 40 25 —45
111 b BepHHE M LeHTpaJbHble pai- 20—30 —26 no —35 B —45 55 30 —45
IV Db OHBl  eBpoOmelicKO®  YacTH 20—30 —36 10 —50 45 —50 65 45 -—50
CCCP, ¥Ypaa, Cubups, Hdanab- 20—30 —51 go —65 55 —60 80 55 —60
unit Bocrok, KaBkas)
IIT (A. B) KoyrnHeHTanbHBIH CYXOH H 30—35 —11 mo —25 30 —45 40 30 —45
IV (A, B, T)| xapxuit .(Cpenusis Asusa, Ka- 1 BoJee
3axcraH, Kasxa3)
I (B, T) IIpuMopekrul BJIAKHBIH 20—25 —26 g0 —35 40 —~60 50 40 —45
[I (A, B, I')| (ocTproBa u moGepexbe Jlexo-
BHTON0 H THXOro OKeaHOB)




PexoMeHalMy 10 HA3HAYEHNIO PACYETHBIX TEMNEPATYP
NpH NPHOIVIKEHHBIX pacyeTax 3)aHHi
Ha TeMnepaTypHO-BJIaJKHOCTHbIE BO3/EHCTBUS

11. Inst mpuOiuKEeHHBIX pacueToB HA TeMIepaTypHO-
BJIaXKHOCTHBIE BOSNEACTBHST KPYIHONAHEJNbHBIX KHJIBIX JO-
MOB C HapYXHBLIMH ONHOCJOHHBIMH CTEHAMH M3 JIeTKUX H
SYEHCTBIX OGETOHOB, COOPHBIMHM KeJe306eTOHHBIMH IepeK-
PLITHAMH M BHYTPEHHHMH OETOHHBIMH CTE€HaMH MOXKHO
BOCIIOJNB30BATLOS  pacCUeTHRIMH TeMuepatypamu Af u A8
JUIST CTeH ¥ NEepPeKPLITHH, KoTopble mpusefeust B taba. 11,

Ta6a. 11 cocraBieHa no JaHHHIM DACUeTOB TEMIEPaTYp
At w AD, BLINONHEHHBIX NJS XapaKTEPHBIX KJMMATHYESCKHX
paiftonop CCCP ¢ yuerom xoseGauuii TeMmepaTyps W
BJIAXKHOCTH HapPYKHOTO BO3JyXa, COJNHEUHOH palAualMH H
yCalKH.

Tabnauna He pacnupocTpaHseTcss Ha MHODOCAOHHBE Ha-
DY2KHBIE CTEHBI, MJS KOTOPHIX TpeOyercs CIenHabHbIN
pacyeT B COOTBETCTBHH C yKasaHMAMH 11.8.

TPHJIOKEHHE 2

NMPUMEP PACYETA HA JEMCTBHUE TEMITEPATYPHI
KPYIMHOMAHEJIBHOT O )XHJIOTO JOMA
C NONEPEYHBIMHU HECYILUMH CTEHAMH

KoncTpykuuu 3panus

3nauKe NSATHATAXKHOE C IIONEPEYHHIMM HECYLUIHMH CTe-
gamu | tuna paumo#i 64 M, mupuuo# 9,6 M M BHICOTOH
15,5 m (puc. 20) crpourcas g Mockse. Hapyxuple cTeHs u
IIOKOJIb M3 KepaM3HTOOeTOHHBLIX maHeaelt mapku 50 (o=
=0,8-105 1/°C) rtommuuoli 32 cM, BHYTPEHHHE H3 TaxKe-
goro 6erona mapxu 200 (e¢=10-% 1/°C) rommunosr 14 cm.
Koncrpykuus, pasmepbl, apMHPOBAHHE M  30HBI BJAHSHHA
ces3ell (mrpuxosxa) HapvxkubX (IT1—II5) u BHYTpPeHHHX
(IT6—TI19) creHoBhIX MaHesdeH nokasaHsl Ha puc. 21.

[Taneny HapyXKHBIX CT€H M IOKOJSI COSNWHSIOTCH 2—3-
neraesbIMu cBsissgMu J10 ¢ 3aMOHOJMUMBAHHMEM CTHIKOB
geromoM Mapxu 150. Tlanenn BHYTpeHHEH CTeHBI COENHHe-
Hbl ABYMS CBapHBIMH cBsizamu 12

ITanuTel mepekpuITHE COOPHbIE XKege300eTOHHBIE pa3Me-
pOM «Ha KOMHaTy» ToJmHod 14 oM wu3 GeroHa MapKH
200, apmupoBanue Ha 1 M mupuER=2,52 cM2 Onupanne
IJIAT TEPEKPLITHH Ha MOTepeuHble CTeHbl IIatTdopMeHHOE.
[T1uTel YepaayHONO TEPEKPHITHS COEJHMHEHBl APYr € JAPYTroM
cBapHLIMH cBssamu 212,
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Puc. 20. PacueTHast cxemMa KDynHONAaHeNbHOro XWjioro joma [ Tuna
C TNONePeuHBIMH CTeHaMHu

Pacyernbie TeMnepaTypbl KOHCTPYKIUMH

Koncrpykuun 3maHus pacCYdThIBAIOTCA Ha Hawbojee
HebJIaronpHUsTHLIE YCJAOBMSI PabOTHl KOHCTPYKIHH — pacTd-
XKEeHHe, KOTOpOe HMEET MECTO B NepHOA JKCIJyaTallMH 3H-
MO, KOTJa NOHHXKEHHEe HX TEMIIEPAaTypPhl COIPOBOXKAAETCS
Pa3sBHTHEM YyCalIKH CTEH M IePEKDPBITHH.

3a pacuerHble 3HAUEHHS NMPUBELEHHOH CpeiHei TeMie-
patyphbl ceyeHus Af IpHMHUMAlOTCS:

JJIsT HapyXubpix cred Af=-—50°C;

LJIS NepekphITHil ¥ BHyTpeHHux cren Af=-—-35°C.

JKecTKOCTHbIE XapaKTePUCTUKH

1. ITpodosbHas  nodaTAusocTy  CTeH U nepexkpolTull
(uHOeKcoL: cTeHbl «Ti», NePeKpbiTUL KK», CBA3U «C»)

Pasmepnl, apvHpoBaHHWE pACUETHHIX COUETAHUH CTEHO-
BLIX TNaHeNeH, IJUT NepeKpPhITHH H HX CTHIKOB B Ipemenax
Ka)kJIOTO 3Taxka NpuUBOAsATCS B Taba. 12.

ITpamepsl coueTaHuil CTEHOBBIX NMaHedell pPacyeTHOro ce-
yeHHS JTaxa (mosica) AJsT HAPYXHOH CTEHBI MO OCH A U
BHyTpeHHe# 1Mo ocu 5 mokasaubl Ha puc. 20,q,8 (3awrpiu-
XOBaHO).

3nauenuss kKo3hduuUHEeHTOB anBia,ueHHoﬁ TORATAUBOCTH
3JIEMEHTOB CT€H Cp W TIePeKPBITHH Cx BBIYHCJASINCH IO
tdopmyse (10) ¢ yuerom mmipaxenuit (11) u (17).

PeaynbTaThl BBIYHCHAEHHH Cng) MPHBOAATCS B Tadm, [2.
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Tabauna 12

3T 3T
K Naueap (o), naura (x) Csasu (c) X An(x)x An (k) X
OHCT- CouetaHue .105 -BO — —
py«- 5 2JIEMEHTOB lm, ‘n (dl){) e~ X 10 x10
UHA Ta¥X | Ha JJauue 71 .108 1o GopMy-! MeHTOB N o
(puc. 111 eM | g | ng F, 0, n(K) 0 m @ L x A'c ae (10), |Ha aTax no Gopmyae
20) m o (k) : a’ | T o e b — cM/KT n, J
oM MM M2 aFa MM xl[[)s, mc i 20 (22)
CM/KT
cw/Kr cM/KT Kr ' 1/kr
5 —11s, | 320 306 | 8glo| 6,28 1,70 3g1C 3 1 2,7 20 1,18 0,85
(bpus)| H2—-T1I5
gs~n5
2—4 1—111, | 320 306 | 8g10]| 6,28 1,70 3G1C 3 1 2,7 16
Crena . ’ ’ ’ 1,1 0,91
norena gg_gg 320 306 | 6@10| 4.71 2,96 201C 3 1,5 3,76 4
1 I1—II1, | 320 306 | 810 | 6,28 1,70 30310 3 1 2,70 4 {
Eg—gg 320 | 306 | 6gl0| 4.71 2,16 2016 | 3 1.5 3.66 16 0,32 /09
Llokons| ITI—I14, | 320 306 | 6glo] 4,71 2,16 3010 3 1 3,16 20 1,01 ) ,99
() JI2—TI14
5 116 320 315 | 412 | 4,52 92,32 215 | 0,42 | ©,21 2,53 12
Crena 7 320 316 | 2@12| 2,96 4,64 op1c | 2,42 | 0,21 4,85 8 0,33 1,08
o ) TI6—I16 | 320 315 | 6@12| 6.78 1,54 251 | 0,42 | 0,21 1,75 12 .
mo ocu | 1—4 | 117117 | 320 315 | 4@12 | 4.52 2,32 212 | 0,42 | 0.21 253 8 1,35 0,65
i I7—119 | 320 315 | 4@12 | 4.52 2,32 212 | 0,42 | 0,21 2,53 4
Lickoss| TI6—TI9 | 320 315 | 4gl2| 4,52 2,32 2@glz | 2,42 | 0,21 2,53 12 1,27 0,79
() I7—Ii8 | 320 315 | 4g12 | 4,52 2,32 2512 | 2,42 | 0,21 2,53 4
s KI—Kl | 320 315 | 48098 | 24,2 0,43 ag12 | 0,42 | 0,11 0,54 18 6.1 0.16
Ko—K2 | 320 200 | 48098 | 24.2 0,28 4912 | 0,42 | 0,11 0,39 2
Tepe- [ y_4 | KI—KI 320 315 | 4808 | 24,2 6,43 — 0 0 6,43 6
KpuiThs | povons| K2—K2 | 320 200 | 4808 | 24,2 0,28 — 0 0 0,28 2 5,35 0,18
w) | Ki—K2 | 320 200 | 48@8 | 24,2 0,98 - 0 0 0,98 8
K140 320 560 | 24@8 | 12,1 1.54 - 0 0 1,54 4




Ilpu BhuMcaeHHH KO3 (UIMEHTOB ¢y U €;; NPHHHMAJHUCh:

a) s Hapyxkwod creHol: =306 cm; lc=14 cm; ans
netieBbix cBsaseir (CH 321-65) Ae=3-10-% cm/kr;

6) asas BuyTpeniuel crenbl: =315 cm; lo=5 cm; max
cBapHbIX cBsidedr no dopmynae (19) A;=0,42 cm/xr;

B) AJS NEepeKpBLITHI: pacyeTiasi AJMlIa [JAHTHL  JJIst
CIUTOIIHBLIX yYacTkoB lx==315 oM; y oTBepcTHH (JecTHHU-
Hble KaeTkH) mo ¢opmysae (15) lko==560 cM; y Topuos 1o
dopmyae (16) Ix;=200 cM; NMOAATIHUBOCTb CBAPIbLIX CThI-
KOB IUIMT YEPAauyHOTO mepexkphithsa npHu le==15 cM; mo dop-
vyae (19) Ac=0,42 cm/xr; npu naanGopMeHHOM ONHPAHUH
JepekphiTHi Ha crenb Ac =~ 0.

PacueTnbie 3HaUeHHsT CPEAHEN KECTKOCTH M TNOJAT/IH-
BOCTH PACUETHONO CEUEHMS CTeH KakKIoro sTama Ams
A U EPEKPHITAR Ay M BLIGHCASANCE 110 dop-
mysaaMm (21) u (22) ¢ yuetroM MOJNYYEHHBIX 3HAUEHHH Cu(w).

PesyabTaTsl BHIUHCAEHH npHBogAtcs B Taba. 12.

2. Cpednasn 9#ecTKOCTb DPACUETHO20 CeyeHus aTaxnca

Cpemusas KeCTKOCTb PACYETHOTO CceyeHHs aTaxa Ay
onpejaessieTcss Xak Ajas sfanud I tunma no dopuyne (25). B
CBS3H C KOHCTPYKTHBHOE CHMMeTpHell 3J4aHHSA NMPOAOALHLIC
KECTKOCTH cTeH 1O ocsiM A u B npumepHo onunakosble.

3T aT
[Tosromy B dopmyae (25) npuuaro An (4) = An(p).
Pe3yyIbTaThl BHIUKHCAEHHN NpUBOAATCH B Tada. 13.
Ta6nuua 13

Tlo TaGauue 12
3 ar aT aT ST A 0
Tax A (ayX | 45 (BYyX | Ap (B)yX Ag X no dopMyie
X107, kelx1077 , ke{x1077 , xr|x1077 , kr (29), xr

5 (¢dpus) 1,18 0,93 1,18 6,1 9,39
2—4 1,1 1,55 1,1 5,55 9,30
1 0,92 1,55 0,92 5,55 8,94
Hokoas (11) 1,01 1,27 1,01 5,55 8,84

8. COBu208Qs HeCTKOCTb CTEHOBLLX naMeserl u ataya.

a) '‘CIBHTOBAd KECTKOCTb CTEHOBLIX IaHedeH € Impoe-
mom Dy (I11, 12, T13, I1.6, 1.8, puc. 21) Beiyucasgace 10
dopmyae (31).

PesyapTaThl BHIYMCIEHHH npHBOAATcS B Tada. 14.

Hsrubuasa skecTkocTh B MepeMblyeXk ¥ IPOCTEHKOB fla-
HesJefl BHlUmCIaNachk mo dopmyde (28) npH caenyiomdx
XapakTepHCTHKaX GeToHa naHeJsen:
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Tabauma 14

& A
l'Ig ;?“6&.15 Tlo dopMynam (34) ® E: .é’ o
> 9'S

- - - w i T PN
Sz g (T[T SR 512 | &5
5 5 © © =1 = 2 N W g o Q.- A—t
5‘; - - - - N = °a -1
!:5 e -Qn‘ mn mﬂ: mo 1/r.cM BC =8 Q =
ITl |230]214) 61,8] 485 |707,8 3,73/0,475|0,302| 0,23 | 0,762} 7,34
112 | 260|214 | 61,8| 485 | 218 | 4,21/0,537|0,98 | 0,327| 1,359 | 4,12
113 (260|243 61,8/ — | 218 | 4,21 — |1,12 1 |6,46 10,75
116 | 209|238 96 — 2175 | 2,18 — |0,11 1 12,4 2,1
17 [209)210] 16 — 12175 |13,06] — 0,1 1 |13,26 | 0,43

kepamsuroberonnnix (111, T12, I13) E¢=>50000 xr/cm?;
n=~FE,/Eg=42; TojmuEa 3allUTHOTO ca051 a=a =5 cm;
Fa=1,57 cm?;

Geronublx (16, T[18) — Es=200000 «xrfcm?; n=
=FEa/Es—10,5; a=a’'=3 cm; F,=2,26 cm2.

Tadnuua 15

Ceyenue, cM Qo |~>§, % og

= ey O B

[Manens (puc. 21) % S “ |< = LT - ? §‘N:

3 © ~ < o=205

d - & _t =% 2| =ax

. £ | SE[ZT %] agf

I, 112, I13; Eg=| 32 89 84 1,67 | 2,35 | 0,481 | 707,8
=0,5.105 xr/cm?; 32 59 54 1,57 1 0,68 [ 0,192 | 218
n=142; a=a’=5cm| 32 38 33 1,67 { 0,18 [ 0,067 | 61,8
32 78 73 1,567 | 1,68 | 0,36 435

M6, I8; Eg=2x| 14 |109 | 106 {2,26| 1,80 | 0,285 | 2175
o KT 14 | 36 | 33 |2,26|0,07| 0,026 | 9
%10 e = 14| 20 18 2,26 0,01 0,006| 16

=10,5; a=a’=3 cm

Ta6nuwa 16
—~ Q [ 1
& e 2 . &
g g% | e — | g
& . = = G
§ = : %/ (To 8
= < | < <[~ % 3 - | &%
r4 318 | 240 32 | 0,75 14,13 | 254,4 | 10,92 | 23,23
17 318 | 256 14 |0,8 22,72 | 445,2 | 17,54 | 25,38
119 318 | 220 14 |0,7 24,64 | 442,2 | 15,07 | 29,54
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Pesynbratel Bouucaenu#i usTHOHOH XecTKocTH B mpu-
BeleHsl B Ttaba. 15.

6) CxaBuroBas KeCTKOCT maHemell Dyn Ge3 IpOeMOB
(I14, 117, 119, puc. 21) Beumeasiacs no dopmyae (30)
NpH CAEAYIOUX XapaKTEPHCTHKAaX NaHeJeH: KepaM3HTO-
Geronnnix (I14) — E¢=50000 xr/cm2; v=0,5; 6GeTOHHLIX
(I17, T19) — E5=200 000 xr/cm2?; v=0,5. PeaysibTaThl BHI-
YUCTEHHN NpHBojATCS B TaGa. 16, Casurosas KECTKOCTh

¢pusoBbiX naneneid [15 B pacuere He yyuThIBaeTcsd, Tak
01,02 (Crodku) f3
= l=250
72 e 230260 110 401 2 100 4010
< 4 o] o5
x d a
N | 2
" | ‘ h=) o~ §] ~N
A = N & P
= | V S - N 'Q ] N
5 1®; - N\ zwo—v
S B9y oI008 w59 200 59,0
D95 02000959, o10 00
A ot
Ny e
! 318 318 ‘
1010 [ 2910 15 I}bﬂ) 2910
0|
2 S
318 110 ﬁz@/ﬂ
1910, s Eg* 200
116,18 (Crooxu) < 117,119 [crodtey
S 4012 T oo 29012
NV — ~/
5 Y F77] «
§ N =< 77—
S = N N
Q ] ] | RS
p SRR 7k
- <l :
()
= . = 1% 2012
Tuge |_w |

109 100 | 109 ‘o1
——=y
318 _4

Puc. 21. KoscTpykuusi, apMEpPOBaHMe ¥ 30HbI BJAMSHHS CBsidell (WITpH-
XoBka) nameneit mapyxuex (I11—II5) u suyrpenmux (II6—II9) cren
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KaK OHH He BJHUSIIOT HA CABUIOBYIO JKECTKOCTb MNATOrO
ITaxa.

B) CpenHsisi TODH3OHTAJbHAsI CABUrOBAs JKECTKOCTb Of-
1o# o6obwennoil naneaud Dep paccMaTpPUBAaEeMOro 3Taxa Ha-
pyxHoi 1o ocu A u BHyTpeHHe#d mo ocu B creH BHIuMCJA-
gace no dopmyae (36).

PesynpraThl BHUHCAEHHH npuBefeHb! B Taba 17.

Ta6aunua 17
Crena L —6 D 108 p_-107°
1O OCH Jrax |Mauens ellt- D, -10 °, kr|“n ”3';P , nocgopuy.ne
(36), xr
I 6 7,34 44,04
25 | M2 | 10 412 412 4,41
A I13 4 0,75 3,0
1 IT1 6 7,34 44,04 5,09
12 14 4,12 57,68
Lokons | T4 | 20 | 2323 464.6 23,23
me | 12 2,1 25,2
5| P o8| 253 203,04 1,4
IT 16 0,43 ,
Wokoms | 19 | "4 | 29’54 11816 6,3

r) CymMMapHass DODH3OHTAJbHAs CABHMIOBAas XKECTKOCTh
0608IIEeHHBIX aHesell cTed no ocaM A, 5 u B paccmarpi-
BaeMOT0 3Taxa onpemenasiack mo Hopmyae (38), rae mo
yKa3aHHOH Bbllle npuuuHe mpuHUMAETcs Depay= Dopn).

PesysbraThl BHIYNCIeHHH NpuUBOAATCS B Tabsua. 18.

Ta6auuna 18
Tlo Ta6n. 17
—6
D__-10
3 —6 —6 —6, sT
Tax Dcp (A).m » Dcp (5).10 R Dcp (B)‘m 1o opmyre (38),
Kr Kr KT Kr
5 4,41 11,4 4,41 20,21
2—4 4,41 11,4 4,41 20,21
1 5,02 11,4 5,09 20,57
Loxons 23,23 6,3 23,23 52,75

4. Ipusedennvie sobicoTHL 3TANCEE U 30aHUS

TlpuBeneHHas BhICOTa 3Taxa Mo ompemensyiach no ¢o
myse (40), rae Asr 1 Doy mpuHEMaJHCH 10 Taba. 13 u 1
lcp=318 cM BhuKCaAsiNIach O popmyJe (42).

p-
8)
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IlpuBenennas BbicoTa 3panus H, Bbiyucasagach no ¢op-
myJse (48).

Pesynpratel BhiyncaeHHit fy u Ho npuBoasatcs B
Ttaba, 19,

Ta6anua 19
— = h, H,
s i a0 D 1070 YT 4 | w0 gop- [no dop-
Tax , CM e ST myJne | myJe
Lep ('raGJ:(.rw)y (Taﬁ-';-l_w), =Dor Top (ga). (33).
5 272 0,85 9,39 20,21 3,95 318
2—4 272 | 0,85 | 9,30 20,21 3,91 315 | y7eg
1 272 | 0,85 | 8,94 21,57 3,52 302
Hokoas | 240 | 0,7 8,84 52,76 1,17 188

Pacyernoe oTHOMIEHWE AJUHLI K BHICOTE 3JaHHS DaBUO
L/Hy=6400/1753=3,6.

5. Pacuer Temneparyprulx ycusuil 8 cTeHax u nepex-
polTUsX 30QHUA KAK KBA3UU30TPONHOL NAACTUHKU

a) TemneparypHble ycuaHs B Hapyxgoi (mo ocu A) u
BHYTpeHHEH (1o ocu b) NpONOJBHBIX CTeHAaX ¥ MepeKphi-
THAX onpejeasauck no @opmyaam (58) — (60) u (62).
Pacuernble 3Hauenns ko3GOhOHINEHTOB Mm B (HOPMyJTax NpH-
HHEMaauch no tadg. 1| Kak [Jis MJIaCcTHHKH ¢ OTHOIICHHEM
cropon L/H=235. TIpoMeXyTOUHbIe 3HAUEHHS Mm HAXOLHU-
JIICh MHTEDIOJMAIHEH.

PacuerHbie 3HaueHMsi CpeJHEH MONATIMBOCTH 3Ta)a

o T ar T W aT
CTeH ¥ TNEepPeKpuLTHi An, s =An(B) M Ax P HHHA-
MaJHuch 1o Taba. 12; npuBefeHHas NOJATIHBOCTL NEPEKPHI-
THE Ax® BBYMCASLIach 10 bopMyme (63).

Pacuetnrie 3HaueHHs KO3(GOHIHEHTOB TEMIEPATYPHOTO
pacluupeHydss KOHCTPYKLHU PaBHBL:

HapyxHbIX cTen ar==0,8-10-5 1/°C;

BHYTPEHHHX CTeH M NePeKpPhITHll ox==o0p=10-5 1/°C.

TpuBenexnHas cpefHssT TeMrepaTypra BHYTPEHHHX KOHCT-
PYKUHMHE (NpONOJbHLIE CTEHBI W IepekpuiTus) mo hopmyse
(64) mpu Atx=Ats paBua Alx’ =—35°C.

Pe3y/ibTaThl BHIUHC/AEHHH TeMIepaTypHHIX yCHIMH B
HapyXuoh Npwy u suyrpennell Nn(s5) CTeHax U IepPeKph-
tusix Ny mocepefuHe 34aHUs M B ABYX KpaHHX cTovifuax
naHejel npupenens B Tada. 20.

MaxkcuMaibHble pacTArMBalOlHe VCHIHWS B CTEHAX
PAaBHBL:
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9.

Tabaunma 20

p
Koopnunarsl IMomaTauBOCTb, 1/KT, n,, G A tn Ny Oy Aty AN TTporonnHBIE YCHMAHSA, KT
TOUKH no Taba. 12 aIP orl T T np m CTeHBI IO OCSM
K A Py o mepeKphis

n by Qop- Tass N

Srax m dopmy-|  mpm rpu myae | N N K

LI A (AR I G AT Tl ek g L et B 20 P 870 bop- | S dopY-
o B ° K KI — — 5P 0 popMy-| IO @op-
L H 50°C = — 35°C, Kr 2o (58) Myae (59) ae (60)
KT KT

0 1 5 0,491 0,85 1,08 0,16 0, 147 2310 11691 224 2534 1450 9781
0,82 4 0,52 0,91 0,65 0,18 0,141 2286 12908 201 2487 2714 9755
0,64 3 0,585 0,91 0,65 0,18 0,141 2571 14521 174 2745 3076 11055
0,46 2 0,665 0,91 0,65 0,18 0,141 2923 16507 140 3063 3521 12657
0,28 1 0,765 1,09 0,65 0,18 0,141 2307 18990 86 2894 4084 14678
0,11 I 0,87 0,99 0,79 0,18 0,146 3515 20856 51 3566 3860 16894
0,1 )\ 5 0,461 0,85 1,08 0,16 0,147 2169 10976 238 2407 1354 9135
0,82 4 0,495 0,91 0,65 0,18 0,141 2176 12287 212 2388 2574 9253
0,64 3 0,56 0,91 0,65 0,18 0,141 2461 13901 185 2646 2936 10554
0,46 2 0,645 0,91 0,65 0,18 0,141 2835 16011 149 2984 3410 12256
0,28 1 0,75 1,09 0,65 0,18 0,141 2752 18617 91 2843 4000 14379
0,11 1 0,865 0,99 0,79 0,18 0,146 3495 20737 53 3548 3837 16794
0,4 1 5 0,094 0,85 1,08 0,16 0,147 442 2238 399 841 186 1253
0,82 4 0,145 0,81 0,65 0,18 0,141 637 3599 358 996 625 2247
0,64 3 0,2 0,91 0,65 0,18 0,141 879 4965 336 1215 932 3348
0,46 2 0,275 0,91 0,65 0,18 0,141 1208 6826 304 1512 1349 4850
0,28 1 0,425 1,09 0,65 0,18 0,141 1560 10550 209 1769 2199 7903
0,11 1T 0,69 0,99 0,79 0,18 0,146 2788 16541 121 2909 3032 13267
0,45 1 5 0,041 0,85 1,08 0,16 0,147 193 976 423 616 17 113
0,82 4 0,075 0,91 0,65 0,18 0, 141 330 1862 388 718 236 847
0,64 3 0,1 0,91 0,65 0,18 0,141 439 2482 377 816 375 1348
0,46 2 0,14 0,91 0,65 0,18 0,141 615 3475 361 976 597 2147
0,28 1 0,235 1,09 0,65 0,18 0,141 862 5833 279 1141 1145 4114
0,11 iI 0,51 0,99 0,79 0,18 0,146 2060 12226 191 29251 2203 9641
0,5 1 5 0 0,85 1,08 0,16 0,147 0 0 441 441 —114 —767
0,82 4 0 0,91 0,65 0,18 0,141 0 0 419 419 —182 —654
0,64 3 0 0,91 0,65 0,18 0,141 0 0 419 419 —182 —654
0,46 2 0 0,91 0,65 0,18 0,141 0 0 419 419 —182 —654
0,28 1 0 1,09 0,65 0,18 0,141 0 0 364 364 —158 —568
0,11 11 0 0,99 0,79 0,18 0,146 0 0 390 390 —145 —635




HapyxHasa crega no ocn A — Nyuay=3566 kr;

BHyTpeHuss o ocd b — Na (5)==4084 &r.
COOTBETCTBYIOIIHE  MaKCHMaJIbHBIE  DAaCTATHBAIOLINE

HaNpsXKeHHsI B apMaType CTEHOBHIX NaHeJedl paBHH:
Hapyxnast crena (Fa, n=4,71 cm?, A-III, Tabx. 12)

0y = 3566/4,71 = 750 xr/cm? < Ry = 3400 xr/cm?;
payTpennas cresa (Fa, »==4,52 cm?%, A-III, ta6a. 12);
04 = 4084/4,52 = 905 xr/cm? < Ry = 3400 xr/cm2.
JlonycTHMble YCHJIMST B CBA3SX CTHIKOB ITaHEJH:
HapyxXHas crena (3 mersesble cBsiaun & 10 ¢ menpuBapes-
HeIMH ckobamu) no CH 321-65, ta6a. 10
NCB

non

=3.1100-1,1 = 3-1210 = 3630 kr >N, (4, = 3566 kr;

BHYTPeHHSS creHa (2 cBapHble cTepxHeBbe cBasu & 12,
Cr3)

NCB

jpon
Takum 06pa3oM, NPUHATOS apMHPOBAHHE TaHeNeH W
CTBIKOB SIBJISIETCSI LOCTATOUHLIM M YCHJEHHS NMaHeJel u CThl-
KOB HapVXHBIX ¥ BHYTPEHHMX CTEH He Tpebyercs.
MagcumaJjbHoe PacTATHBAIONMEE YCHIHE B MJHTAX THe-
pekphiTHi paBHO: Ny =16894 xr uian gw=~Ny/B=16894:
:9,6=1760 xr/m.
MaxcumagpHoe pacTariBaoniee HampsiKeHHe B apMarty-
pe maur (Fa=2,52 om?/m, A-III)
0, = 1760/2,52 =~ 700 kr/cm?® < Ry = 3400 Kr/cm2?.

Ycunenusi apMHPOBaHUS IJIUT He TpebGyeTcs.

6) Crapuraimliyde yCHAHS B TOPM3OHTAJBHBIX IIBaX Sm
¥ B CTEHOBHIX maHedsax Qm IBYX KpaHHHX CTOJOLIOB HADPYXK-
HOH CTeHB, TAe OHH JOCTHUralOT HAHUOGOJBIIHX 3HAUCHUH,
onpepeasitorest no hopmyaam (67)—(69). 3nauenus Nm, o
A N x npuHaTH mo Tabn. 20, xos3bodunmenTH P=
=Docpi)/Dor BHIUMCIGHB 1O JaHHBIM Ta6g. 18.

PesynpraTol Buuncaendss Sm #  Qm mpuBOLATCS B
taba. 21.

B) MakcumanbHble M3rHbaOWIMC MOMEHTH B BepXHel
M, s 1 nxHed Mm, x IepEeMBIYKAX CTEHOBBIX NaHedell €
NIpoeMoOM onpemeasinuch mo dbopmysam (70) u (71), pas
KOTOPHIX OBIIO npuusto (taba. 15):

=2 (2100-1,13) = 22370 = 4740 kr > N, (5, = 4084 xr.

maHenp I11 m==0,23; hp=214 cwm;
nauneab I12 m=0,327; hp=214 cwm;
naxenb I13 m=1; hp=243 cm.

PesynpraTel Beluncaennit npusogsTcs B Taba, 21.
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Tadtauma 21

IIpononsuele ycuaus mo Taba., €0, Kr

CTeHbl

NepeKPBITHA

D
I?:gg.s:i? Brax | IMawems V= —r ) :?:_ § é
x]L 3T E = X | X ¢
(raba. 17,18) = - ‘1: = ] - S J— g & a =
3 ol gk | g EEE e e | £ 8
S = 2= =z 2 2= v o | = =
0,4—0,45 5 I13 0,22 841 616 225 125 113 | 273 0 498 | 605 0
4 I13 0,22 966 718 248 2247 | 847 | 309 | 498 | 1055 | 1282 0
3 113 0,22 1215 816 399 3348 | 1348 | 440 | 1055 | 1894 | 2301 0
2 13 0,22 1512 976 536 4850 | 2147 | 594 | 1894 | 3024 | 3674 0
1 [2 0,25 1769 1141 628 7903 | 4114 | 947 | 3024 | 4599 | 1955 | 2966
1L — 0,44 2909 2251 658 13267 | 9641 | 1595 | 4599 | 6852 | — —
0,45—0,5 5 [1l 0,22 616 441 175 113 | —767] 194 0 369 | 9l 304
4 11 0,22 718 419 299 847 | —654| 330 | 369 | 998 | 245 822
3 I1l 0,22 816 419 397 1348 | —654] 440 | 998 | 1835 | 451 1512
2 I 0,22 976 419 557 2147 | —654| 616 | 1835 | 3008 | 740 | 2479
1 I11 0,25 1141 364 777 4114 | —568| 1170 | 3008 | 4955 [1219 | 4083
I — 0,44 2251 390 1861 9641 | —635| 4521 | 4955 (11337 | — —




r) Yeunue B HapyXHOH cTeHe JIECTHHUHOH KJETKH
Ny, u pacnosoxenuol B ocax 18—1I14 (x/L=0,1, puc. 20),
onpegaeasiercst mo GhopmyJie (74) B  KOTOpPOH TIpUHSITO:
an=0,8+ 10“51/°C Atg=—50°
3HAYEHHUS N, My NPUBEAECHEH B Ta6JI. 22,
topreyr= —32°C; £3=18°C mo dpopmyuse (77):

Aty;=0,5[0,3 (—32) —0,3.18 5] = —5 °C;
=480 cM; B =960 cm.

PesyabraThl BouucaeHus Nug, n OpuBogatcss B TabJ. 22.

BhiuHc/ieHHe NPOU3BOAUTCS B ABYX MPHOIHKEHHSX.

B nepBoM NpHGIHMKEHWH TOJaraeM Azn=Anx . B sTOM
cnyuae yeuaust Ny aas 1—3 sraxeft (taba. 22) okasa-
JIHCh 0OJIbllle MPeNeJbHO AONYCTHMOrO YCHJIMA Ha 3 IeTJe-
gble CBA3H CThiKA (N jon =23630 xr) ApMHpOBaHHe CTHI-
KOB HAapyXHbIX [aHEJel JEeCTHHYHON KJIETKH HeoBXOLNMO
YCHJIHUTS.

Vcunenne OCTHraeTc YKAAAKOH B TOPH3OHTAJNbHBIX
wBax nadeneds 1—3 asraxed apmarypn 38, A-II (Fa=
=1,51 ¢M?) ¢ 3aBOJKOl KOHLOB apMaTypnl Ha 60 cm B
WBLI COCEMHHX maHegell (amkepoBKa).

Bo BTopom mpubaumkenun HaxoauMm ycuaus Nan mnpu
HOBLIX 3HAaueHUAX hun HoBble 3HAYEHMS Axn BHIUHCJSIOT-
cs mo dhopmydie (3)

1 1

UG+ EaFy (yey 13+ 21-10° 1,51

Pe3ysbTaTsl BEIYHCJAEHHS TIPUBOASITCS B TabJ. 22.
IlpenenbHO LOMyCTHMOE YCHJIME Ha CTBHIK IOCJe yCHJIe-
HHSI PaBHO:

1 ==

NE®  — 3630 4 1,51.2400 = 7250 «r,

zon

UTO YJAOBJETBOPSIET TPeOOBAaHUSAM NPOYHOCTH.
6. Temneparyproie nepemeujerus TOpY08 30aHUS

TeMnepaTypHble MepeMellends TOPLOB 3Aauus Um ONpe-
Aensauck no dopmyde (78) mpu Afp=-—50°C u At:® =
0O,
C.

CoOTBeTCTBYIOILHE 3HAUEHHSI KOI(DPHUIHEHTOB ky AJA
1—5 sraxel onpexensnnch no taba. 2 mJas TOYEK C OTHO-
CUTeJIbHOH KoopauHaToll x/L==0,5 NJacTHHKH C OTHOILEHH-
em cropon L/H==8,5.

PeaysibTaTbl BEIYMC/EHUS NepeMelieHnil TOPIOB MpPHBO-
narcs B Tabia. 23.
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TatGauumwa 22
A=
A tn AN - Pacuernnie
Tipu- y o7 = 23T A N a1, nb YCHITHSA ILOIBI'I}Q::H-
+ T—) X KT K'r Mynir(m), N,tton' Kr
Jgd, 11
X10H7 , Kr-°C
i 5 0,461 0,85 0,85 64,71 9933 9135 | 5267 | 4670
0,82 4 0,495 | 0,91 0,91 63,74 3155 9953 | 5468 | 4837
I
0,64 3 0,56 0,91 0,91 63,74 3550 | 10554 | 6207 | 5493 3630
0,46 9 0,645 0,01 0,91 63,74 4111 | 12956 | 7175 | 6353
0,28 1 0,75 1,09 1,09 50,46 3734 | 14379 | 7482 | 6726
1 5 0,461 085 | 0,67 66,26 3034 9135 | 5338 | 4798
0,82 4 0,495 | 0,91 0,71 62 3059 9953 | 5382 | 4768
11
0,64 3 0,56 091 | 0,71 62 347; | 10554 | 6110 | 5416 7250
0,46 9 0,645 | 0,91 0,71 62 3999 | 12956 | 7063 | 6263
0,28 1 0,75 1,00 | 0,81 52 , 3000 | 14379 | 7598 | 6818




Tabauna 23

X X 3 ]

kol B I I O O P
; ~ =8| a0 2| ETE

O [=) S0 o] g Bv

5 R - B P s x|+ 4+ |H® o

¥ | ¥ ° ) 2 B M B 1% 88 B
E3 = - B + <R < < Og =

Ll H 8l "w | wE | BuE| FEL 1S 012 ga &
B @8 [« ] K[ S3| X | o2 Wa |EE €

1 5(0,7 { 0,85 (0,28411,134 |—11,36|—29,75|—1,16|—0,81

05 0,82 (4{0,65] 0,91 (0,282|1,192|—11,28—31,85|—1,16/—0,75
’ 0,64 (30,6 | 0,91 (0,282]|1,192|~11,28]—31,85|—1,16|—0,7
0,46 (2]0,5 | 0,91 [0,282|1,192|—11,28/—31,85|—1,16|]—0,58
0,28 1110,37] 1,09 {0,282]1,372(—11,28—38,15|—1,16|—0,42

7. Pacuer remneparyprulx ycuauil 8 cTeHax u nepe-
KpolTuax 30QHUS KAK CUCTEMbL 20PU3OHTANbHLLY  COCTAB-

HbLX cTepacHell

ITpouwsseneM pacyeT pPacCMOTPEHHOTO BhIIIE KPyIHOMA-
HEJbHOTO XKHJOrO J0Ma ¢ IONEPeYyHBIMH HeCcyIIMMH CTeHa-
MH METOJOM TODH3OHTANbHBIX (COCTABHBIX CTeDIKHEH, Huc-
N0Jb3Ysl TOJyieHHBe BLIE XKECTKOCTHBIE XapaKTePHCTHKM:
CPELHIO IPOJOJbHYIO KECTKOCTh PACUETHOTO CeYeHHUS 3Ta-
xKa (crep:xkusa) Aor mo Taba. 13 W cyMMapHYO TOPH3OH-
TaJbHYI0 CABHTOBYIO ECTKOCTb OOOOIIEHHBEIX TaHeJeH
araxa Dyr mo ta6a. 18. Ucnoabsys gaunsie tada. 18, ompe-
JeJUM MOMOHHYIO CABHTMOBYIO MECTKOCTh CTEHOBBIX HaHeJeld
araxa no popmyae (80), xoropad nocae npeobpaz0BaHU

HMEET BUI:
n

1
Thy =
Lhy <
PesysnbTaThl BLIUHC/IEHHH €yr, @ TAKXKE paHee BHIYUCJIEH-
Hble SHAUeHHS MPORONBHBX Asr M cABUrOBHIX Dyr XKecTKoC-

Dsr

Eop = _—.
o lcphST

Tabauua 24
—7 7 —6 e . To
A, 10 M. 10 D, -10 ST
Brax k e nomc‘bopmy- o lepr M | hyqs oM d’?‘g’g)"”e
“raba. 13 ne (24), | Taba. 18, xrlcn'(z
Kr {/kr Kr
5 (¢pu3) ( 9,39 0,1064 20,21 I 318 272 233,64
2—4 { 9,30 ’ 0,1075 , 20,21 } 318 272 233,64
1 | 8,94 ’ 0,1118 ' 20,57 ‘ 318 ‘ 272 ‘ 237,80
0 (moxomms) l 8,84 I 0,1131 ‘ 52,76 318 240 694,48
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Tell pacyeTHBIX CEUueHHH ATa)Xel npusomsarcs B Taba. 24,
PacuetHas cxeMa XKWJOTO JI0Ma KakK INOpPHM30HTAJbHOTO COC-
TABHOTO CTEPIKHf NpuBefeHa Ha puc. 22. [IponoabHele ycu-
JIUSl B CTepKHAX (3rTaxax) Ny==N,y HAXOIUM U3 pPEIICHHS
cucreMbl quddepennnanbablx ypasueuui (87).

ag Yy
|
| ¥
0 777, 77 T
200 | 300
L=5400
g
£ 3
I A5=95840 5—>] Sam
I ?E/M f C45=2533 564Ky
il . % Ay=93-100 —34am
I L2 | i W 23564
B S As=9510° - s ,
=253,64

A2=gj'706

A, =88410°
=2578
G
Ay =80470—>Y 0lyoxon
‘ /Z!g ﬁ?’r’fﬂxr/mz

Puc. 22. Pacuernas cxemMa MXHJIOro AOMa ¢ TONEPEUHbIMK HECYMHMH
CTeHaMH KaK IOPH3OHTAaJMbHOIO COCTABHOIC CTEpXKHA

a — cXeMa 3naHHA; 5—\])3‘0‘16’1'!!{&?{ cxXxeMa 3paiHs KaXx TOPH3OHTAJIBHOrO COCTaB-
HOro Crepxust

KosdduuyenTsl nNpyu HEU3BECTHBIX &ix BMYHCIAIOTCS (10
dopmynam (88), rne [EFx=Ar="Asrn:

€4p 233,64 6
= = ———— =92 51.107° 1/cM?;
T T, T 93108 !

€45 - 858 _ 233,64 -~ 0

= —=2,49-10™° 1/cmz;
As 93,9.108 ’

Ay =
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933,64
fa —2,51.10~5 | /w2

€34 + €45 233,64 + 233,64 6
= = =5,02.107"° 1 CH
“e= T, 93. 108 5 fem;

65 233,64
= = =2,51-107F {/cm2;
93 =TT T a8, 108 fem
Eas -+ €51 233,64 - 233 64 e
(35 = = —5,02-10~5 1/cme;
3 A 93- 108 fex

233,64
= = —— =92 61.107% 1/cm2;
= T T %9.4.100 fex

P 233 64 - 233,64

12+823 o + :5’02_10—6 1/CM2

B2 =T, T 03108
Eas 233,64 —6
Aago 'A—3= 93.108 =2 51 10 l/CM'z
937,8
= 2207 560100 1/cu?:

€91 + €19 237,8 + 233,64 3
= =] =5,27'1O I 2;
1 A 89,4. 108 [em

933,4
=8 2900 9 51,1070 1/eu?;

g9+ &p1 694,48 -}- 237,8 s
= == =10,55-107° 1/em2;
oo A, 88,4.108 jent

237,8
=St 220 5 66.1070 1/cue.

Kos¢pdunuentn a;x BRIYHCASJIUCE O dopmyse (88a):
a9 =—eg 0y A LM = —694,48.0,8-107° ( —45) =
= 250 013+107% xr/cm?;
U =0 =g =04=05;=0,
re fop) = 45°C — NPUBEAEHHAs < MOKAa3aTelsIM HapyX-
HBIX CTeH («I») CpelHsAs TeMIeparypa

PacYCTHOTO CeUYeHud 23TazxKa, onpenedad-

ercsd 1o dopMmyJe
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a
AP Aty ADP OT:A £7P

A f(n) — =
o AP+ AP
1
p — —_—
AZP (—50) -+ AIP 08 (—39) 50 AZP - 43,75 AP
AP 4 1P A+ AP

ST
PesymbTaThl BHIYHCHEHHS far ¢ MCNIOJB30BAHHEM An H
M 1o Tabua. 20, npEEEMas A=Ay /2 (ABE HapyKHbBIE
CTEeHBl), NPUBOAATCI B Tabu. 25.

Ta6auua 25
Ilo Ta6n. 20 & ,>E\

Y | e E | BxE | o9

Srau '*9' s “9: o & RE B :T_ E. ~
5 I 0,85 | 0,147' 0,42 ‘ 7,35 , 18,38 ] 0,567 —45,4
2—4 0,91 I 0,141' 0,45 | 7,05 ! 19,69 0,591 l —45,2

1 } 1,09 | 0,141[ 0,55 ‘ 7,05 l 24,06 0,691 —45

0 (umokoas) | 0,99 l 0,146| 0,5 ’ 7,30 | 21,88 l 0,646 l —45,2

Cucrema puddepennuanbibiXx YpaBHEHHH Hocae TOA-
CTaHOBKY YHCJHEHHBIX 3HaUeHHH Ko3(Q(PULUEHTOB Qi B itk

UMEEeT BUMI:
108 Ny — 10,55 No + 2,66 Ny = — 250013

2,69 Ny - 108 N] —5,27 Ny + 2,51 Ny = 0

2,61 Ny + 108 Ny — 5,02 Ny 42,51 N3 =0

2,51 Ny + 108 Ny — 5,02 Ny + 2,51 Ny =0

2,51 Ny 4108 Ny — 5,02 Ny + 2,49 Ny =0

2,51 Ny 108 Ng—2,49N; =0
Pemenre sTo#l cHCTeMBl MIEM IOJCTAHOBKOH TpeX wJje-

moB paxa (89), T. e.
3

Nk: Ebik sin )\,l-x.

==



ITo dpopmydsie (90):
(2i—1)n 5 3,14

Ay == == = =49 . 1074 1/em;
1 L L 6400 !

A2 =24,07-107% 1/em?;

3m
Mo === = 14,7107 L/em; A3 =216,00- 10~ 1/ew;
b

Ag = —~ =24,5.107% 1/em; A2 = 600,25 [0™2 1/cm2.

Tabauuwa 26

k b0 b1 b b3 bia bis Yie

0 |—10,79] 2,66 —318488

1 2,69|—5,51 | 2,51 0

2 2,61 |—5,26 | 2,51 0

3 2,61 |—5,26 | 2,51 0

4 2,51 |—5,26 | 2,49 0

5 2,61 |—2,73 0

0 |—12,71| 2,66 —106163

1 2,69 |—7,43 2,51 0

2 2,6l |—7,18 | 2,51 0

3 2,51 |—7,18 | 2,51 0

4 l 2,51 |—7,18 | 2,49 0

5 ‘ 2,51 |—4,65 0

0 |—16,55| 2,66 ’ — 63698

1 2,69 [—11,27 2,51\ 0

2 2,61 —-11,02] 2,51 0

3 2,51 J-—11,02 2,51 0

4 \ } 2,61 |—11,02| 2,49 0

5 ‘ 2,611—8,49 0
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3Hauenust yir mo Bopmysae (93) paBHbI
s k=0

4.250013
1.3, 14
Yoo = 106 163 kr/cm?;
s k=1,2,34,5

V1o = = 318 488 xr/cm?;

Ys0 = 63 698 kr/cm2;

Yie = 0.

Ilpu moacranoBke Tpex wieHOB psaa (89) cucrema pud-
bepennnanbuLIX ypaBHeHMH TpeofpasyeTcs B TPH BCHOMO-

o W
10 2156 2607 2023 " BT ],
ST AL o] (] wee] || waw ’l\ A )
a2 U] sr| v sl 1 ome | () e 96 4, s
R ',\ (7997 V| @719 1‘\ (%91 I‘\ ) (599)
g s 2y A\ wiel A\ wsel \\ wee ) 715 L o
g% \‘ 2098\ @A\ 759) \\ wss6)] \\ 5o
Spop— A\ ey A\ el O\ ol A\ ol W2 [,
3 [ sogl M @) | (e20d \\ (1786) “\ (1051)
< 128 W) | w3l o] 2030] M\ zroal \\ 169 |y
\ @n5) ‘\\ (2562) ‘\\ (0343) \\ @) \ 07
an \I566 \ 7548 W\ 3507 3369 2009 L, o
’ (3939) (3409 (3019) (3519 (2936) v
ZZ 7 77777 777777, /7 77 -
0 af a2 g 85
9
\ % 1450 1354 068 632 196 5
U AT (1305 \ (1129 \ e N F
oore—N_27e L N 2574 90 5 )\ 625 4 ,
o “\ (2531) “ (2416) (2098) \ (1567) \} 843)
2 16 2076 23 2675 welly 2] .
S (2957) (©2829) (2489) (#907) ‘\ (4955)
Sy " 352 3410 Y 5326 750 L N\ 1549 k-2
s \\(3505 W(mﬁy \\\(3107) \ (¢516) \ (#:78)
S \408% 4000 W 4744 No7eel N\ 299 | y
4 { {5 ,!42711 y(m) ‘7(3553) \ (2366)
» | ixsd 13837 3767 Noorey,  \\N 3032 { g
(4968 (4299) (sm)1 ) 69| 5,
7T L s G /7 Tl e
0 41 42 43 04 45
! Lfp=3500 |

Puc. 23. ComnocraBieHne pe3yabTaTOB pacueTa KPYNHONAHEJBHOLO XKI-

JIOrO0 InoMa < HOIepeuHbIMH

HeCyIIIMH CTeHaMH Ha TeMIepaTypHhle

BO3JEHCTBHS MeTONOM ILIACTHHKH (CIUIOMIHBle JHHHH) M METOAOM [O-
PH3OHTAJBLIX COCTABHBIX CTEpXKIeH (NYHKTHD, CKOOKH)
a—cTena 1o ocu A; 6 — crena mo ocH 5
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raTeqbHBIX CHCTeMbl anare6paHueckHX ypaBHEHHH BHAA
(92). Matpuua kospduuuertos bin ¥ Y ix IPUBOAHTCS B
TabJ. 26.

PesyabTaTsl Boiumcienuit #a IBM  koaddumuenros
bix, bon, bar ¥ cyMMapHOH TDOJNOJBHOH CHJIBL B 9Taxax
(cTepxusix) Np(X) =~Nsu(x) mo dopmyre (89) mas ceue-
Huit ¢ xkoopmuHatamu Xx1=0,1L; x,=02L; x3=0,3L;
x4=0,4L u xs=0,5L npupomsitcs B Tabx. 27.

B ra6a. 27 npuBondATcs TaKXe MPOROJbHHE YCHJIHS
B Hapyanoi crene no ock A—Nna) m BHyTpeHHeH mpomoib-
Hoil crere mo ocH B — Ni (5), KOTOpPLIE ONPEAEHsINCh IO
dhopmyute (97):

Anqay |

NH(A)=NST (x) AST B

An (B)
Ny 5y = Nox (3) 8-,

rie sHaueHusl Ana), Ap(5) U Asr NPHHHMAJHCH N0 LAHHBIM

taba. 13.
Ha puc. 23 nokasaHbl 3010pbl NPOAOJALHEIX cHa N B Ha-

pyXHoil creHe mo ocu A u BO BHyTpemHe#r no ocu b, BH-
YHCJIEHHbIE IBYMSI Da3HBIMH CIOCOGAMH: METOAOM KBa3HU30-
TPONHBIX IWIACTHHOK (CIJIOIIHBIE JIMHHH) H METOXOM TOPH-
30HTAJbHBIX COCTABHLIX CTepXHeH (myHkTHD, ckoOxu). Kak
BHJHO, B 060HX CJAyYyadx /s BCEX CeUeHHH OBIIH IOJydeHbI

CXOJHbIE PE€3YABTATHI.

TIPHJIO)XEHHE 3

NMPUMEP PACHYETA HA JEWCTBUE TEMHNEPATYPbI
KPYNMHOMAHEJIBHOTO )KHJIOTO JOMA
C NPOAOJIBHBIMH HECYILUIUMH CTEHAMHU

KoucTpykuuu

3naHue MATHITAXHOE C NPOAOJbHBIMH HECYIIHMH cCTe-
HamH Il tuma Jgaumolt 72 M, mupuHof 12 M ¥ BBHICOTOH
15,9 M (puc. 24). Paiton crpourteabcTsa — r. Mocksa.

HapyxXHble # BHYTPDEHHHE CTEHBI H MOKOJb BHITOJHSIOT-
cAd M3 KepaM3UTOGETOHHBIX TMaHengel TogauiuHoM 32 cM (Ha-
pyxuble) u 27 cm (BHyTpenune). Mapka xepamsiro6eToHa
50, Es=50 000 xr/cm?, a=0,8-10-5 1/°C.

Kouncrpyruus, pasMepsl, apMHPOBAHME U 30HBI BJMSHHS
cBs3ell (wTpuxoBka) Hapyxkuwx (IT1—I17) u Buynpen-
nux (T18—T110) manesiedt m maute nepekpoitua (K1) noxa-
3aHBl Ha puc. 25,
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Tabauma 27

2 - [=1 [=2 ; i=3 N, — Tlo dopmyne (97)

:;3“ E b, sin Ay % n, by | Sinhsx; n, by, | sinksx; | , “ik;ilf ané;fl)’ NBK(PB)'
% | 37230 | 0,31 | 11541 |9367] 0,81 | 7587 | 6627 1 6627) 25755 | 2036 | 3709
%o | 37230 | 0,50 | 21966 | 9367 | 0,95 | 8899 | 6627 0 0 | 30865 | 3519 | 4444
xs | 37230 | 0,81 | 30156 | 9367 | 0,31 | 2004 |e627 | —1 |—6627] 26433 | 3013 | 3806
xa | 37230 | 0,95 | 35368 | 9367 | —0,50 |—5526 | 6627 0 | o | 20842 | 3402 | 4207
xs | 37230 | 1 37230 | 9367 | —1 | —9367 | 6627 1| 6627] 34490 | 3932 | 4966
% | 28640 | 0,31 8878 | 3959 | 0,81 | 3206 | 1675 1| 1675] 13759 | 1417 | 2366
% | 28640 | 0,59 | 16898 | 3950 | 0,95 | 3761 | 1675 o | o | 20659 | 2128 | 3553
v | 28640 | 0,81 | 23198 | 3959 | 0,31 | 1227 | 1675 | —1  |—1675] 22750 | 2343 | 3913
xs | 28640 | 0,95 | 27208 | 3959 | —0,59 |—2335 | 1675 | o0 0 | 24873 | 2562 | 4278
xs | 28640 | 1 98640 | 3959 | —1I 3959 | 1675 l 1675| 26356 | 2715 | 4533
« | 22980 | 0,31 | 7124 | 1681 ] 0,81 | 1362 | 420 1 420 8906 | 1051 1478
% | 22980 | 0,50 | 13558 | 1681 0,95 | 1597 | 420 0 0o | 15155 | 1788 | 2516
% | 22980 | 0,81 | 18614 | 1681 0,31 | 521 | 420 | —1 |—420] 18715 | 20208 | 3107
xs | 22980 | 0,95 | 21831 | 1681 | —0,59 |—992 | 420 0 0 | 20839 | 2450 | 3459
%s } 22980 | 1 22 980 ’ 1681 | —I 1681 | 490 1 420 | 21719 | 2563 | 3605




4

Hpodoascenue taba. 27

¥97 "Meg

=2 Tlo dopmyae (97)

o,
—

% e Ngp=

;':Q E by sind, x; n by | Sinhax; n, by | sinhax; | g, “Zkz(’;)l: NHK(:”, NBK(FE)’
x | 18370 | 0,31 | 5695 | e92| o081 | se0 | 101 | 1 | 101] 6356 | 750 | 1055
xo | 18370 | 0,59 | 10838 | e92| 0,95 | 657 | w0t | o | o | 11495 | 136 | 1907
xs | 18370 | 0,81 | 14880 | 692 | 0,31 | 214 | 101 | —1 |—101] 14903 | 1769 | 2489
xa | 18370 | 0,95 | 17452 | 692 |-—0,59 | —408 | 101 | o | o [ 1704a | 2011 | 2820
% | 18370 | 1 | 18370 | 602 | 1 [ —e92 | 101 | 1 | 101 17779 | 2008 | 2951
x| 15520 | 031 | asin | 207] o081 | 200 o5 | 1 | 25| so6 | s00 | 8a3
x | 15520 | 059 | 9157 | 207| o009 | 22| 25| o | o 9439 | 1114 1567
xs | 15520 | 0,81 | 12571 | 207 o031 | 92| o5 | —1 | —e5]| 12638 | 1401 | 2098
% | 15520 | 0,95 | 14744 | 207 | —0,50 | —1755| 25 | o | of w569 | 179 | 2418
xs | 15520 | 1 | 15520 | 207 —1 | —297 | o5 | 1 | 25| 15248 | 1799 | 2531
x, | 14270 | 0,31 | 442¢ | 160] o081 | 10| 7| v | 7| 4561 | 566 | 442
x, | 14270 | 0,59 | 8419 | 60] 0,95 | 12| 7] o | 7| 8571 | 1063 831
xy | 14270 | 0,8t | 11559 | 160 o031 | 50| 7 | —1 | —7| 11602 | 1439 1125
xa | 14270 | 0,95 | 1355 | 160]—050 | —94 | 7| o | of 13462 | 1669 | 1306
v | 14270 | | 14270 | 160 —1 -0 | 7| 1 | 7| 1u7r | 50 | 1369

MpuMeganne. n;
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IHoxonbHbIE TAHENH NPOEMOB HE HMEIOT.

[lpogospHble W mONEPeyHble CBSI3W CTEHOBHIX TIaHeJel
ceapuble & 12 u 16 mm (puc. 24).

[TauTel mepekpeITHS cOGOpHBIE XKege3oGertonnbre. Hacru-
JIBl ¢ KPYIJIBIME NycToTaMu mwupuuoi 120 cMm onupamoTes Ha
HapyXHble W BHYTPEHHIO MNPOAOJbHBIE cTedbl. Mapxka Ge-
rona maut 200, o=10-% 1/°C.

PacyeTHble TeMnepaTypbl KOHCTPYKIHH

Pacuer xowCTpyKUui 3maHHsT NPOU3BOAUTCH Ha Haubo-
Jlee HeOJaronpHsTHHIA ciaydali paGoThl KOHCTPYKUU#A — pac-
TSXKEeHHe, KOTOPOe BO3HHKaeT NpH NOHHKEHHM HX TeMIepa-
TYpbl B 3UMHHH NepHOA INPH OAHOBPEMEHHOM JeiCTBHU
yCaaKH.

3a pacyeTHBIe 3HAYeHHsT NPUBENESHHON cpenHeldl TeMme-
paTypLl CCYCHHS KOICTPYKIMH NPHIHMAIOTCS:

JUNg HADYWHRX cTeH Aly=—50°C;

BHYTPEHHMX CTeH M nepekpuTuii Afy=-—35°C.

JKecTKOCTHBIE XapaAKTEPUCTHKH

1. IIpodosvHas nodaTALBOCTb CTEH U NePeKpbLTUL
(undekcoL: cTerbl «I», NEPEKPOLTUL K», CBA3U «C»)

Pasmepmz apMHPOBAHHE DPACYETHBIX COYETAHHE CTEHO-
BbIX IIaHeJeH, IJIUT NEePEKPLITHE W HX CTHIKOB B IIpefesax
Kax/J0ro 3Taxa mpuBogsarcs B Tabu. 28. IlpuMepns pacuer-
HBIX COUYETAHHIH CTEHOBBHIX MaHesefl PACUETHOTO CEYeHHs 3Ta-
XKa (nosica) IS HapyXuo# cTensl mo ocy A ¥ BHyTpenHed
no ocy B noxasasnl Ha puc. 24 (3alITPUXOBAHO).

3HaueHds K03 hHUIMEHTOB IPHBEASHHOH (10LaTJIHBOCTH
IEMEHTOB CTE€H Cnp M NEDEKPHITHH Cx BHIUUCASINCH 1o GoOp-
myJse (10) ¢ yuerom Beipaxennit (11) n (17).

PeaysnbTaThl BHIYHCIEHUH Cngy MPUBOAATCS B Taba. 28.

Ilpu BhiuKcaennd KO3(POULUHEHTOB Cp U Cx NPHHHMAJHCH:

a) jaus Hapyxmo# crennl: [n=220 u 340 cm; [c=20 cwm;
IJs1 cBapHbix cBsizel 1o  Qopmyse (19) A.=0,48- 10-5
CM/KT;

6) nas BHyTpenuedl crenbl: [;=230 wu 350 cMm; le=
=10 cMm;

L1 cBapHBIX cBsisedt mo  dopmyne (19) A.=0,42.10-°
CM/KT;

B) AJS IUIAT NepeKpHTHH: k=115 cM, [c=0 (nponosnr-

Hble CBSI3M OTCYTCTBYIOT).
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Puc. 25. KoHcTpykius, apMHpOBAHHe M 30HH BJHMAHHMA CBA3H (WUTPH-

XOBKA) TaHeJNel HapyXHBEIX

(TT1—T17)

U BHYTPEHHHX

cTen u IUTH nepexpurtis (K1)

(T18—I1110)
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Tabauma 28

Tlapeas (n) nmaura (K) Cesazu (¢) o B .
= = 5 |
X, 2 & 2 =
3 13 5 R =
CoveTranne R - o é I_,\E, r-g
3JIEMEHTOB 0 = 3 o
KO(I;;?.)YQT;M Stax I.iﬂa IauHe - E_ N E_ Pl 2| oo < &
tm . ‘i z - E e E 3 o o 9; % gz" no dopmyJie
o S IR L I P B B BN I
B = | ® = |~ o o |= =S | g8 | (21), xr | (22), lfxr
~ ~ o & o) & 8 OZT ({&n
Crena mo| 5 (dpus) I2—T117 | 240 | 220 {8 ¢¥ 10/6,28{ 1,17 (3 16/6,03| 0,16 | 1,33 | 18 1.817 0.55
ocu A I13—T116 | 360 | 340 {8 @ 10/6,28 |#1,80 |3 16/6,03| 0,16 | 1,96 8 ’ ’
2—4 IN2—II12 | 240 | 220 |6 @5 10{4,71| 1,56 [2¢» 16/4,02| 0,24 | 1,80 | 18 1.345 0.74
T13—I13 | 360 | 340 |6 ¢ 10|4,71| 2,40 (2 16/4,02] 0,24 | 2,64 8 ’ !
1 T2—I12 | 240 | 220 |6 ¢ 10{4,7 | 1,66 |2 16/4,02( 0,24 | 1,80 | 18 1.345 0 74
IM-—TI3 | 360 | 340 (6 3 10{4,71| 2,40 |2 16/£,02( 0,24 | 2,64 8 ’ !
Loxous (11)| [12—TI15 | 240 | 220 6 ¢y 104,71 | 1,66 (23 16/4,02| 0,24 | 1,80 | 18 1.141 0.88
TMi—TI14 | 360 | 340 |4 @ 10{3,14| 3,60 (2@ 16/4,02| 0,24 | 3,84 8 ! ’
CrteHa 1O 1—-5, T18—I18 | 360 | 350 (4 ¥ 10{3,14| 3,71 (2@ 12|2,26| 0,21 | 3,92 8
ocu b noisan T19—TI19 | 240 | 230 4 @3 1013,14| 2,44 2 12/2,26; 0,21 | 2,656 | 14 0,95 1,05
IT10—TI110] 240 | 230 |6 3 10/4,71| 1,63 |2 12/2,26) 0,21 | 1,84 4
Ilepexrprl- Tc xe K1 120 | 115 |4 @5 0,79 4,86 — — — 4,861 60 0,247 4,05
THE O OCH
Ilepexpoi- » K1 120 | 115 1835 | 1,87 2,43 — — — 2,43 | 60 0,494 2,02
THE MO OCH
b




PacyeTHple BHAYEHHsT CpENHEH XECTKOCTH U IOAATJIH-
BOCTH DACUETHOTO CEUeHHS CTeH Kaxkaoro sraxa Ay,
M u mepekpurtuii Ag, A BHYHC/ASJIHCH TIO Op-
myaam (21) u (22) ¢ yueTom TMOJNYYEHHHIX SHAYEHHH Cnqw).

PesynbTaThl BLIYHCACHHH IPUBOAATCS B TabJa. 28.

2. Cpednsas 9%ecTKOCTb PACYETHO20 CeueHus 3Taxa

Cpennssi KeCTKOCTb pPAaCYETHOTO cedyeHHs 9Taxa Aur
Aas creH mo ocaM A u b BuyHceasnach Kak /s 30aHUS
[I Tuna no popmyne (26).

Ta6auua 29
ITo Ta6a. 28 ,
CTe(Ha Hzc; ocH Arax 3T a—7 3T 7 nﬁa&:s;ym
puc. 24) An <1007, AK <107, KT
Kr KI
A 5 (¢pus) 1,817 0,247 2,064
2—4 1,345 0,247 1,592
1 1,345 0,247 1,592
Loxons (1) 1,141 0,247 1,388
B 1 —5, momBan 0,95 0,494 1,444

3. CO8uz08aa M#eCTKOCTb CTEHOB0L NAHEAU U 3TAHA

a) CpuBHroBasi JKeCTKOCTb CTEHOBBIX IlaHeJell ¢ mpoe-
mom (IT1, I12, TI3 wm I110, puc. 25) BryHCcAsAach HO (HOP-
myne (31). PesyabTaTbl BbUMCAEHHE NPUBOASTCA B
a6, 30.

Ta6bnuma 30
- D_ X
] Mo "'36"-231’ Mo dopmyne (34) m n. 108 "_6
. KT-CM %10
(3]
=
& . © o k=) k) k=) 1o dopmyite
tlsla|ella|e|n]| =2 3
z - . I ‘m ) (33) | &% | (31),xr
E 2| & 0] o o 1/kr-cM ) 8% .
m 298 216 53,3 | 432,8| 182,8| 5,6 0,69 { 1,63 | 0,35 [ 2,018 2,77
TI2 178 216 53,3 [432,8]182,8( 3,34 | 0,41 | 0,97 | 0,35 [ 1,201 | 4,66
113 208 248 53,3 -— 182,81 5,6 — 1,63 1 8,86 0,54
110 168 237 29 — 256 5,8 — 0,93 |1 7,66 0,66

HsrubHas XecTKOCTh B mepeMbluek H IPOCTEHKOB MaHe-
Jed BpIUHCAsach 10 QopMyne (28) mpH caefyoIUX Xa-
pakTepucTukax OeToHa naHeneill: Eg==50000 xr/cM?, n=
==F,/Es=42, ToJlMHA 3aluTIOr0 cJod a=a’'=5 cM,
Fa=1,57 cM? PesyabraThl BblYHCAEHHH H3ru6HOH XKecT-
Kocty B npuseneHwl B TabJa. 31.
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Tabauna 31

Cevenne, cM 3 L1k
N 0.1d K3 X o X —8
Tlanenn B F’, g X (ho=a éx n%tlb%pMy.

(pue. 26) | A o Mg | X107, | xXrF, 1070, | ne (28),
cM4 Mt K- cM?
i, ne, | 32 40 3 | 1,567 0,137 0,076 53,3
I13 32 60 656 | 1,567 { 0,532 0,199 182,8
32 80 7 | 1,57, 1,35 0,381 432,8

10 27 34 29 | 1,57 | 0,066 0,050 29

27 70 66 | 1,57 | 0,741 0,283 256

6) CnsuroBas KecTKoCTb mnaHeneld Dy 0e3 upuemos
(T14, II5, I18, I19, puc. 25) BHuMcAfgach 1[0 QopMmyae
(30) nmpu caepylomux XapaKTepUCTHKax KepaM3HTOGETOHA
Es=150000 kr/cv? v=0,5.

PesysabTaTel BBIMHCAECHHHA NPUBOAATCA B Taba. 32.

TaGauua 32

m =1+ |vEgdIX |34 m x Dﬂ.m"6

h
r(lg:?:{lb 4, cm| A, oM d, cM| T +0'°3”E6 X100 % ( h )2 no gopmy-

25) h - Jie gO),

I4 | 358 | 278 | 32 |0,78( 13,7 286 11,33 25,24
I15 | 238 (278 | 32 |1,17| 13,7 190 21,75 8,74
I8 | 358 | 254 | 27 |0,71} 13,95 242 10,03 24,13
9 | 238 | 254 | 27 |1,07| 13,95 161 18,97 8,49

CasuroBsble XecTkocTH (pusoBbix maneted I16 u I17 B
pacuere He YYUTHIBAIOTCS, TaK KakK OHH He BJHAIT HaA
GABMI'OBYIO 3KECTKOCTb NSITOTO 3TaXKa.

B) CpenHsisi TOpH3OHTAJbHAS CIBHrOBast JKECTKOCTHb
olHoi o0o6meHHol naHenu D¢, paccMaTpuBaeMoro pac-
YeTHOT'O cedyeHHa 3taxka (puc. 24, ysast A, b, B) cren no
ocsim A u b Buluncasinacs no gopmyJae (36).

r) CymMapHass TOpH30HTaNbHAas CABHIOBas MECTKOCTb
060o0LIeHHbIX MaHe el paccMaTpuUBaeMmbix CcTeH Doy LIS
s3naHuit II Tuna B coorBercrBum ¢ dopmyaoit (39) pasHa
CpelHel XEeCTKOCTH, T. €. Jast creH mno ocam A, b u B
coburonaercst ycaoBue Dyr=Dep.

Pesynbrathl BHUHCAEHUS Dep=D,r 1m0 ¢opmynam (36)
1 (39) npuBoasitest B TabJ. 33.
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Tabauia 33

—6 —6
D.. .10 D_. -10
Crena 5 L N Dy niﬁx cp ST
1no TaX TTauennb : ' —
OCH €n- " e x10 no dopmyne

Kr

(36), kr | (39), ke

2-5 | m2| 18 4,66 | 83,8 | 3,39 | 3,39
m | 8 | 054 4,32

4 1 nt | 8 | 2,77 | 22,16 | 4,08 | 4,08
me | 18 | 4,66 | 83,88

Lokoss | IT4 | 8 | 25,24 | 201.92 | 13,82 | 13,82
() | ms | 18 | 8,74 | 157.32

1—5, | I18 8 | 24,13 | 193,04
5 | nogan | I19 | 14 8,49 | 118,86 | 12,1 12,1
mo | 4 0,66 2,64

4. Ilpusedennan solcoTa aTamncell 1 cTeHbl

[lpusenennas BuicotTa staxa fip aasa cten A u B onpe-
nenanace mo dopmyae (40), rae Asr u Dyr mpuHEMadHCH
no taba. 29 u 33. lgp onmpenensiocs mo dopmynae (42)

1
lep= 55 (37084 240-18) = 277 cn.

IIpusenennasi BhicoTa cTeHbl Hy Boiumcasnace mo ¢op-
myJae (48).

Pesyabpratel BbluucaeHuit ho u Hy nna cred A u B
NpHUBOAATCS B TabJa. 34.

Ta6auua 34
v= he | Ho
CTena npu h - - Aor X
lep= 277pcM Srax h, cm ] ‘T “1’ D, o dopmyie
10 OCH cp o o A _
w | e | x (40), | (48),
w:m s Qm & Icp M cM
A 5 278 1 2,064 3,39 6,09 327
2—4 278 1 1,592 3,39 4,7 296 1641
1 278 l 1,592 4,08 3,9 274
Hoxkoas | 278 1 1,38813,82 1 152
B 5 254 (0,915 1,444 12,1 1,19 163 978
1—4, 254 (0,915(1,444] 12,1 1,1 163
noaBa
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PacueTHble OTHOIIEHHST HJIHHBI K BBICOTE CTEH:
no oct A L/Hy=7200/1641=44;
no ocu b L/Hy=7200/978 =74.

5. Temneparypuoie ycusus 8 creHax no ocam A u B

a) TemmeparypHble YCHJHS B HapyXHOH T0 ocH A u
BHYTpeHHeH ocu b cTeHaM oOnpejessiorcs 10 dopmyJe
(66).

Pacuernole 3Hauenusa Ko3pOdHIUHEHTOB fNm B «hopmyns
TpHHAMAJMCh N0 TaGJ. | (/i1 HapyXKHOH CTeHH MmO ocH A
KaK JJIS NJACTHHKH ¢ OTHouleHuem cropod L/H=4,5; nis
BHyTpeHHelH cTembl mo ocH b Kak n/ig naacTHHKH C OTHO-
menueMm L/H=7,5.

Uucsennble BHAaYeHUs K03ddHIUeHTOB NPHBOLATCA B
ta6a. 35 u 36.

Tadnuua 35
KoopauraTs! n°f‘f,ff",‘,’§°“ ; . : é’ .
TOUKH Tabm. 28 Y ol ©E
I‘lm :l: ‘? 2 T g §
k] [~
2l | T el ol e | e | g =g
. . [=] “
L H Edz: 'ﬂ}ﬁ & alF o] 2°E
0o |1 5 |0,686] 0,55 4,05 | 4988 593 5581
0,8 | 4 |0.705|0.74 | 4,05 | 3811 629 j‘éﬁ‘o’
0.62| 3 (0,740 0,74 | 4,05 | 4000 683 pre
044 | 2 [0,790]| 0,74 | 4,05 | 4270 ?39 o
0,26 1 |0.855| 0,74 | 4,05 | 4622 4 yri
0.1 | 11 |0,915| 0,88 | 4,05 | 4159 7

0,09 | 1 5 [0,654|0,55|4,05| 4756 565 | 5321
0,80 | 4 |0.680| 0,74 | 4,05 | 3676 ggg gfz
062 3 |0.720| 0,74 | 4,05 | 3892 22 o5
044 | 2 |0,775| 0,74 | 4,05 | 4189 330 5297
0,26 1 [0,845| 0.74 | 4,05 | 4567 N e

0,10 | 1, |0,905]| 0,88 | 4,05 | 4114
0,41 | 1 5 [0,154| 0,55 | 4,05 | 1120 133 | 1253
0,80 | 4 |0,220| 0,74 | 4,05 | 1189 1o 1879
062 3 [0,985]0,74 | 4,05 | 1540 28 Pl
0,44 | 2 |0/375| 0,74 | 4,05 | 2027 et at7
026 1 |0/545]| 0,74 | 4,05 | 2946 ] e

0,10 | 1 |0,755]| 0,88 | 4,05 | 3432
0,45 | 1 5 |0,067|0,55|4,05 | 487 gf ggg
0,80 4 [0,105| 0,74 | 4,05 | 567 o oo
0,62 3 |0,140| 0,74 | 4,05 756 173 1954
0,44 | 2 10,200| 0,74 | 4,05 | 1081 176 2606
0,26 | 1 [0,320| 0,74 | 4,05 | 1730 §27 2209

0,10 1 |0,610| 0,8 | 4,05 | 2772
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TaG6nuua 36

KoopjuuiaTst Tonarsocts g 5| §
TOUKH o Tabx. 28 T N -5
. N & | W B &

Arax < 1]« | ~D

x| v mom 1| 2 | 2 || %0 || Rea| 2S

L H, e . g LT W2 @ g

b R‘f s 5l 5 Z &)

0 1 5 0,88 | 1,05 | 2,02 2347 1525 3872

0,83 | 4 0,89 | 1,05 | 2,02 2373 1542 3915

0,671 3 0,90 | 1,05 | 2,02 2400 1559 3959

0,5 2 0,91 | 1,05 | 2,02 2427 1677 4004

0,33 | 1 0,93 | 1,056 | 2,02 2480 1611 4091

0,17 | 10 0,96 | 1,05 | 2,02 2560 1663 4223

0,09 | 1 5 0,86 | 1,06 | 2,02 2293 1490 3783

0,83 4 0,87 | 1,05 | 2,02 2320 1507 3827

0,67 3 0,88 | 1,05 2,02 2347 1524 3874

0,5 2 0,91 | 1,05 | 2,02 2427 1577 4004

0,33 1 0,93 | 1,05 | 2,02 2480 1611 4091

0,17 | L 0,95 | 1,05 | 2,02 2533 1644 4177

0,45 | 1 5 0,12 1,05 | 2,02 320 208 528

0,83 | 4 0,17 | 1,05 | 2,02 453 295 748

0,67 3 0,22 11,05 | 2,02 587 381 968

0,5 2 0,28 | 1,05 | 2,02 747 485 1232

0,33 1 0,38 | 1,05 | 2,02 1013 658 1698

0,17 | L 0,68 | 1,05 | 2,02 1547 495 2042

PacuerHble 3HauyeHHS! CpefHedl IOZAT/IMBOCTH 3Taxa
CTEH W TepeKpHTHEt An» Ay H Ay IPHHEMAJHCh
no tabJ. 28.

PacuerHble 3HaueHHd KO3(DPHUHEHTOB TeMIepaTypHOro
pacuiHpenuss cTeH oOn@)=~0,8-10-% Il/rpam, mnepexpriTuil
ax==10"5 1/rpan.

PesynbTaThl BBIUMCIEHHS TEMIEPATYPHBIX YCUIHH B
HapyXHOH CTeHe NpHBedeHb B Tabs. 35, BO BHyTpeHHeH —
B Taba. 36.

MagkcumaJsibHBle DaCTATHBAIOUHE YCHJHS B CTeHax
paBHbL:

HapyXHas cTeHa WNya)==5361 kr; BHYTpeHHA N 5=
==4223 xr.

CooTBeTCcTByIOIME  MAKCHMAJbHBIE  PACTATHBAIOLINE
HaIPSKEHHS] B apMaType CTEHOBBIX IaHesefl paBHBHL:

HapyxKHas cTeHa (Fap=4,71 cm? A-lI, taba. 28)

(05 = 5361/4,71 = 1130 xr/cM? < R, = 2700 kr/cm2;

BHYTpeHHsIa creHa (Fap=3,14 cm?, A-II, ta6a. 28)

0, = 4223/3,14 = 1350 kr/cm? < R, = 2700 xr/cm?,
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JonycTuMble ycHJHMS B CBapHBIX CBS3AX CTHIKOB Ia-
HeJiel:

HapyxHble credbl (216, C3)

N3, =2 (2100-2,01) = 2-4200 = 8400 xr > Ny, = 5361 xr;
BHYyTpeHHHe cTeHn (2012, CT3)

N;gn =2 (2100-1,13) = 2-2370 = 4740 kr> Ny = 4223 xr.

Taxum oOpasoM, NpUHATOE B NPOEKTE apMHUPOBAHHE
CTHIKOB M Iane/efl HAPYXHBIX M BHYTPEHHHUX CTeH SBJISET-
csl MOCTATOYHBIM U YCHICHUE HE TPeOVeTCs.

6) Cppuraiomue YCHJAHS B TOPH30HTAJBHBIX IUBAX Sm
H B CTEHOBBIX NaHENIX Qm ABYX KpafHHX CTOJNOLOB Ha-
PYXKHOH CTeHBI, I'le 3TH CHJBl JOCTHIalOT MaKCHMaJbHBIX
3HayeHH#, onpeaeasiuch mo dopmynam (67) u (69).

3uauennss Np, OPHHATH MO Tabd. 35 ¥ mwoKasaHH Ha
puc. 26.

Pesysibrathl  BhunCaeHHS Sm u  Qm npurogsgrtces B
TabJ.

B) MaxkcumasnbHele H3MMOGAIONME MOMEHTH B BEpXHEH
Mpms u muxbel Mmp nepeMBIYKax CTEHOBBIX TNaHesdeld ¢
TPOEMOM onpefenasnucb no ¢opmynam (70) u (71), mas
KOTOPBIX 6bi1o mpunsito (tabsa. 30):

naHeap IT1 m==0,35; hpy=216 cuM;

naneap I12 m==0,35; hp=216 cm;

naHenp 13 m=1, hp=248 cm.

PesyabTaThl BHIUMCACHHN NpHBOASTed B Tada. 37.
Ta6auma 37

Veunns no Tadu. 9

Cron6en, nmane- 2

=]
e ar g I slr?ll' Qg’ Mm, B Mm. 'y
=x ax " - = 'é‘ Kr 'Kr KF+M | K&-M
L R + .
.| 8. | 8%,
zZ E |2 Edl{= 1 ¥
0,41—0,45 1253 | 545 708 0] 708 2681 497

1379 | 658 721 708 | 1429 | 540 | 1003
1786 | 877 909 | 1429 | 2338 | 884 | 1641
2351 | 1254 | 1097 | 2338 | 3435 | 1298 | 2411
3417 | 2006 | 1411 | 3435 | 4846 [ 1832 | 3402
3299 785 | 4846 | 5631 | — —

545 0| 545 | 676 0
658 545 | 1203 | 1492 0
877 | 1203 | 2080 | 2579 0
2080 | 3334 | 4134 0

2006 | 3334 | 5340 | 2019 | 3749
2399 | 5340 | 8639 | — —

0,45—0,5

;:,_.wcpuam ;—wmpc\
FS
(=3
co
Ny

—
™o
ol
[N
CoOoOoOoC
o
2
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6. Temneparyprole nepemeulenus TOPYos 30QHUA

TemuepaTypHBle IiepeMellleHHs] TOPIOB HapyXHBLIX CTEH
Um onpenensiorcss 1o  dopmyne (79) npu Atg=—50°C u
Aty=—35°C
CooTBeTCTBYOIIME 3HAUEeHHS KO3bODHUMEHTOB Rm mag 1—
5 aTaxel ompefensNuch Mo TalJ. 2 JJS TOYeK C OTHOCH-
TeNbHOH KoOpAuHaTOH x/L=0,5 nJacTHHKH C OTHOILEHHEM
cropou L/H=4,5.

PesynbraThl BBUMC/ISHHH nNepeMelleHHHl TOPLOB IpH-
BousATcsa B Taba. 38.

5581 5451 1257 s 545 - 4
] A =] N vl
N
it Lo 432 1389 <&m > 658 —
- o,
4650« > 4577 7735«—% 977 e
O [ L ®
2 4906 Zam
4953 <, 2351 -— e 05l e k
L] D LE S
b1 et 5520 417 2 o 205 < /|
] D S
4050 >4 AOBh e > 770) /—
8
240 360
X _) X
=0 B0 T4 045 %:445 a5
Piic. 26. Temneparypurie ycuaus (%2) B cTemoBBIX IaHEMX
Ta6aumna 38
Koopaunare! M ] 8" a” §s
TOUKH = ) ) 3 at
- — = V) (=]
c‘f " ;u ‘v o e :“:’
81 & L& < e | EE
x| L by . - <8 & 8° < 22
L H E g lé té + dgh &‘:u %g
S)|S ] F | 2| £ 1ETE |9 By
1 510,571 0,55 | 4,05 | 4,6 | 162 |_19 95/—1 420,81
0.50.80]410,53]| 0,74 | 405 | 4.79 153 _52'95_1’4?_0’,75
710,621 810,471 0,74 | 4,05 | 4,79 | 162 |_95'0 |1 41|—0 66
0,441 210,391 0,74 | 4,05 | 4,79 | 162 |_05'9 |1 41|—0.55
0,281 110,291 0,74 | 4,05 | 4,79 | 163 |_26.9 |—1 41|—0,41




ITPHJIO)KEHHE 4

NPUMEP PACYETA HA JEVMCTBUE TEMIEPATYPbI
KPYIMHOMAHEJBHOTI'O 30AHUSA

C NPOLOJIbHBIMH HECYIIUMHU CTEHAMH

KAK rOPU3OHTAJIBHOIO COCTABHOI'O CTEP)XHS

KoHcTpyKkuuu 3panns

B kauectBe npumepa paccMaTpUBaercsi pacier 7-cex-
LMOHHOTO 5-3TaXKHOTO JKMJIOTO J0Ma, JJHUHA KOTODOLO COC-
taBasger 168,7 M, Boicora 13,3 M (6e3 mapanera), a IIH-
puHa B ocax 11,8 m. KoHCTpyRUMM KuJOH ceXIWH XOMa U
V3JIOB CONPSIKEHHs HaHesJ€d CM. Ha puc. 27.

3JaHnHe UMEET TPH NPOAOJbHBIE HECYHIHe CTEHHl, cBop-
Hble YKe/J1e300eTOHHble ITEePEeKPBITHA «HA KOMHATY», Olep-
ThlE Hd UPUAOJBHBIE CTEHDI.

HapyHble CcTeHbI COCTOSIT U3 NaHesdeli «HA KOMHATY»
TosKHOK 40 cm u3 KepamaurobeTona mapku 50.

BuyTpeHHss npoJoabHas CTeHa COCTOMT M3 IaHejef
ToJIKUHOHA 25 cM M3 kKepamauToGeroHa mapku 75. Koner-
PYKUMU maHesjeH HapyXKHBIX ¥ BHYTDPEHHHX CTEH MOKa3aHH
Ha puc. 28.

QyHIaMeHTH HPOAOJbHBIX CTEH CBaliHBle M3 XeJje3obe-
TOHHBIX CBai ceuyeHHeM 35X35 cm u cOOpHBIX XKejesobe-
TOHHBIX (QYHAAMEHTHHIX 6aJoK u3 GeroHa Mapku 200.

OcroBaHmeM cJayXaT MJIacTHYHBIE cymecH. Pacuer
3laHUs BeAeTCs Ha IOHMKEHHe TeMIepaTyphl KOHCTPYK-
OU#, KOTOPOE HMEET MeCTO TIPH CTPOUTEJbCTBE 3HMOIL.
PacueTHoe 3HaueHue cpelHell TeMmepaTypbl CedeHHS Ha-
PYXHBIX M BHYTPEHHHMX CTeH W TEPEKPHLITHH IPUHATO pas-
HuiM Af=—40,7°C.

HecTKocTHbIe XapaKTEPHCTHKH

B cootBercTBMM c n. 3.3 3naHMe paccMaTpHBaercs Kak
OpPOCTPaHCTBEHHAsI CHUCTEMA TOpPH3OHTAJBHBIX CTepKHEH,
cocrosimas u3 18 BeTBell, COEAMHEHHBIX CB3SMH CHBHTAa
(puc. 29).

1. Ipugedenunsn npodoabHas HeCTKOCTL Bersel

[TpuBenenHasi MpPoOXOJbHAS KECTKOCTh BerBed |EF]x
HAapYXKHBEIX H BHYTDEHHEN cTeH onpefensgercs no opmyJae
(5) Kax st NOCJEIOBATENBHO COENHHEHHBIX 3JIEMEHTOB.
JKecTkoCTh OTAENbHBIX MaHeJdeH M HX CBI3EH ONpenesasercs
o ¢popmyaam (11) u (19).

[TockonbKy CeXIMM CHMMETPHUYHLI W OAHHAKOBHI, 3a
pacueTHyo OJHHY [ 1J9 oOnpefeseHHs TPUBELEHHBIX
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Puc. 27. KpynHonanenabHBIt Xunofl JOM ¢ NPOJOJBHBIMU HeCYIUMH

CTeHaMH Ha CBallHOM OCHOBAHHUU

a4 — cxeMa OGJOKHDOBKH THIOBHIX CekiHi; 6 — ¢TeHa THNOBOK CeKUHH 1o ocH A;

6 — N/IaHBl 3Ta)Xa M MNEePeKPLITHA CEeKUHH, 2 — CTeHa THIOBOH CeKUuH [O_OCH O

O0—y3npl A u B (BepTuKanbHble CTHIKM HADYXHBIX CTeH); e —y3eqd B (cTHK
panaGaNKH)
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TTAHESN  HAPYXHBIA  CTEH

TAHERH  BHYTPEHHUX  CTEH

590 3
A w
3 S
2010 I
408
n7 200 718 2018 2914
T“ TT71]
I“If - | ; (S
L.L _J L_L_ | -
2
157 A/ /A 05
 mm——
zma 206 R

Puc. 28. KomcTpykuus, apMupoBaHHe mnaHesdei Hapyxuoix ([11—114)
1 BHyTpennux ([15—TI8) creu
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MECTKOCTHBIX XaPAaKTEPHCTHK NPUHHHMAEM JUIMHY THIIOBO}
nonycexuuu [=1205 cm. [IpomosbHble KECTKOCTH BeTBeil
npuBefeHs B Taba. 39 M Ha pacueTHOR cxeme puc. 29.

8,52-0° 52:0% 7-10¢
,-7@ k=16

k=6
- ) el m8 9
2 S 3
N 45100 R 9300 Q _gsr00
7\/’(:7 g 5 rﬂ(ﬂ
[r \ L | L_1¥=
9 . 778 N
v =<0 3
M .
N wgsn® R g N oo’
k=4 r7\l([70 [ k=1
g-‘ “g1 T 778 9
e s &
N w4500 = a0 N gs10°
EJK/:; T 1= [ Treté
o 778
o S N
S a5l R _ 9318 S gsrne
s ,—nx/_-g k-t
{ Ezﬂ=57Kf/€M2 5 o~
5 ; %,
g}:/ [Ef]=ro810%r N [Z—'EZ;ﬁl»,ﬁ-m"kr
[F= (] kets
Sy 8= lBK/on? 53 S
e S N
NES S 8
727 k=0 k=1 7777 k=0

Pmc. 29. PacuerHast cXxeMa A0Ma Kak NIPOCTPaHCTBEHHOIO TOPH3OHTA/Ib-
HOTO COCTaBHOTO CTepKHf

®-

2. [Ipusedennas no2oHHAA HeECTKOCTb ceAasell cosuea

IloronHasi KeCTKOCTb €pr+1 CBsI3eH, oOpa3yeMbiXx Ha-
PYXHBIMH H BHYTDEHHHMH CT€HaMH, BBIYHCJISETCA B COOT-
BeTCTBHM C ni. 3.6 u 3.7. BrluncsieHHe CABUTOBOH 3KecCT-
KOCTH OTHAEeJBHBLIX maHeJell BHINOJAHANOCH MO ¢GopMyaaMm
(30) — (35).

JKecTkocTb CBaifHOTO OCHOBAHHS HaDYXHOH CTEHBH Ha
CIBHI BLIYHCJSIETCS C y4eTOM IOJAT/AHMBOTO COeJHHEHHS
cBau ¢ poctBepkoM mno ¢opmyne (83). IlpemBapurenbro
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OTpeesuM H3THOHYIO JKECTKOCTb cBau Bes M pacueTHyio
rayBHHY ee 3ameqaxy lo.
ITo dopmyne (27)
Bep = 0,5-3,15.105.13. 104 = 20,5 10%r-cu?,
rne Eg=3,15-105 gr/cM?; Jyp= 13.10% cMm4; v =0,5,

ITo ta6n. 3 A9 NJIACTHUYHBIX cymecei
ly=5d =535 =175 cu.

Ha nnune mnoaycexuuu naxoaurca 7 csa#h. [lo ¢op-
myne (83)

o 3 20,5.109.7
0,17 1905 1758

=66,7 xr/cM2,

JKecTkocTh CBSI3el CcABUra, OGpPa3OBaHHBIX IEPeKphI-
THSIMH, BBIUHC/AAAAch 1o dopmyae (81). JKecTkocTHble xa-
pPaKTEepPUCTUKH 3[aHUs NpHBeXeHH B Taba. 39 u Ha pacuer-
HOH cxeme pHc. 29.

Tatauua 39
Crena o ocu A | Creda no ocu 5 | Crena mo ocu B
TlorodHas cxBMroBas
. . . JKECTKOCThb IIHT IepPeKphi-
© ©o © THH € , KrjcM2
| | | r, k
[~] - o - (=] -
HEEEINEY R
Al Y IERES N AERE= =3 | Mexny MEXAY OCAMH
8 a el <518 :: o] =18 &,‘ el ST ocaMH )
M| | ¥ x|l il | Sdd|o0 A—B :
0 00 66,7 0 ) 95,06 0 © 66,7 8]7 =78 87 13=53
1 {70,8 [ 23,56 7| 60,56 |594,8 | 13 [ 64,51 | 258,2 828=91 &g 14=77,8
2 10,45 23,5 8 9,3 [594,8 | 14| 9,61 268,2 839=91 89 15-.:77,8
3 10,45 23,5 9 9,3 | 594,8 | 15| 9,61 |258,2 84 m=91 810 16=77'8
4 110,45 23,6110 9,3 {694,816 | 9,61 |258,2 & 11=9l e“'"=77.8
5 10,45} 23,56 | 11 9,3 | 594,8 | 17 | 9,61 | 258,2 86,12= 812,18=77’8
6 8,52 — 12 5,2 —_ 18] 7,0 — — —

3. Cocrasaenue u peuwenue ypasHenull suda (85)

B kauectBe mpumepa cocTaBuM ypaBHeHue BHAA (85)
NPUMEHUTENbHO K cTepkHio B=1. [To dopmynam (86) Bal-
YUCJAAM KO3P(PUIHEHTH a4

k=1, [EF]o=o00 — OCHOBaHHe LOMA,

[EF];=70,8.108 kr; 89,1 = 66,7 Kr/cm3;
[E Fl;=10,45.108 kr; &, ,= 23,5 xr/cwi;
[E F]; = 60,5108 kr; 8['7'———-78 Kr/cm2.
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ag=0, Atfy=0— ocHoBaHKe IOMa;
Oy =0y = 1075 1/°G;
0y =0,8-1075 1/°C;
Aty =At,=At;=—40,7°C;

©o,1
1 =[EF, =%
g,1+ &, 8,7 66,7 4- 23,5 78

=2,4-1075 1/cm?;

U= [EFL = 70,8108
g9 23,5 6 2
4,2 ={EF],  10,45-108 = 2,2107° 1/ew%;
e,z 78

= 1,3-10_6 1/cm?;

Y,1={EFl, 60,5100
a1 =8,1 000 — (& + & 518 At +
+ €1,0 a2A12+ 31.7 Oq A fg = — (66,7 —+ 23,5 -—l—78) ]0—5( _.40'7) +
+23,5.0,8.1075 (—40,7) +78 -1. 1078 ( —40,7) =
=29060-107° xr/cm2,

YpaBHenue n/ist 1-TO CTEPKHST HMEET BHI
N”.108 —2,4 Ny +2,2 Ny 1,3 N, +29060=0.
HOKB)KEM, KakK CcoCTaBJdeTCsl ypaBHEHHE MJd CpeAHe-
ro CTepHKHS, Hanpumep AJst crepxus 10:
k=10
[E Fly = 19,3108 xr; &y, 19 = 91 xr/cm%;
[EF]y=10,45-108 kr; &g o= 594,8 kr/cm?;
[E Fl1p=9,3-108 kr; e, 11 = 594,8 kr/cm?;
[E F];1=9,3-10% kr; 219,16 = 77,8 Kr/cm?;
[E Fl16 =9,61-108 kr.
Qg == Oy == Oy == Ogy == Qyg = 0,8-1075 1/°C;
Aty=Aty=At;y=A t3=At 14=—40,7°C;

_ S0 O g 71078 e
4,10 = [EF], = 10,45-100 = &:7" feM?;
€10 594,8

90 TP oy 106 .
a9-10=[EF],,— 53108 =64 - 1077 1/cm2;

2 _ B4,10+ 89,10+ 810,11 T 210,16
10,10 [E Flio
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91 4-594,8-2 4-77,8

— —— —_ . —6 20
= 9.3.10° = 146- 10—6 1/cm?;
10,11 594,8 6 )
F10,11 = [EFly, ~ 9,3.108 =64 107 L/em?;
10,16 77,8 6 .
0,16 = [EFlyy = 961100 = 011077 1wt

4 10= 84,10 % A ta+ 89 19 09 Aty — (84,19 + 89,10 T 210,11 - 81g,16) X
X 19 Aty g 1y @11 Atyg + €19, 16010 A trg =
—=91.0,8- 1075 ( —40,7) - 594,8.0,8- 1075 (—40,7) —
— (91 +594,5.2477,8) 0,8-105 ( —40,7) + 594,8-0,8 - 1075 x
X (—40,7) 4-77,8-0,8.10~5 (—40,7) =0.

Ioacrasasis 3Hauenus @ B Gopmyay (85), moayyaem
ypaniicuue ajst crepxkist 10:

8,7 Ny - 64 Ny --108 Ny — 146 Nyo -+ 64 Nyy + 8,1 Nyg = 0.

AHanoruuno cocraBjaseM OCTaJbHbIE YPaBHEHUSA CUC-
TEMBbI:

108 Ny —2,4 Ny 2,2 Ny -+ 1,3 N, - 29 060 = 0;

0,33 Ny + 108 Ny— 13,2 Ny + 2,2 N3 + 9,8 Ng — 1918 = 0;
2,2 Ny + 108 Ny — 13,2 N3 + 2,2 Ny + 9,8 Ny = 0;
2,2Ns -+ 108 Ny, — 13,2 Ny +2,2 N5 + 9,8 Ny =0;

2,2 Ny 108 Ny — 13,2 N5 + 2,8 Ng + 9,8 Ny =0;
2,2 Ny + 108 Ng— 13,4 Ng + 17,5 Nyg = 0;
1,1 Ny -+ 108 Ny — 13,6 Ny - 64 Ng -+ 0,8 Nqg + 87082=0;
8,7 Ny+ 9,8 Ny 108 Ny — 146 Ng - 64 Ny + 8,1 N1g— 48 417 = 0;
8,7 N3+ 64 Ng -4~ 108 Ng— 146 No - 64 N1y -+ 8,1 Nyg = 0;
8,7 Ny + 64 Ny + 108 N{j — 146 N1 - 64 Nyy + 8,1 Nyg =0;
8,7 Ny -+ 64 Nyg -+ 108 N{; — 146 Nyy + 114 Nyy -+ 8,1 Nyz = 0;
10,7 Ng -+ 64 Nyy + 108 Njg —147 Nip - 11,1 Nyg =0
0,88 Ny -+ 108 Niy — 5,9 Nyg - 26,9 N1448 164=0;
8,4 Ny + 4 Nyg - 105 Ny — 61,8 N3g + 26,9 Nys = 0;
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8,4 Ng -+ 26,9 Nyg + 108 N — 61,8 Nyg - 26,9 Nyg = 0;

8,4 Nyp -+ 26,9 Nys + 108 Ny — 61,8 Nyg + 26,9 Nyp = 0;

8,4 Nyy + 26,9 Nyg + 108 Ny, — 61,8 Ny -+ 36,9 Nig = 0;
15 N1p -+ 26,9 Nys + 108 Njg — 48 Nyg = 0.

Pemenue st1ofi cucreMbl OyldeM wHckaTb B (opme (89).

Ias sroro mo ¢opmyne (90) onpemenuM BeJHYHMHBL Aj,
mpuHsg i=l, 2, 3 (1. e. m==3):

) (2i—1) 3,14158 4
— 1A, = M= = 1,8622- 10~* 1/cu;
Hna {=1A 3 16870 , JeMm
A2 =3,468-107% 1/cm2;
3.3,14158
| = Ay =2 ———— =5 5867 10~ 1/cm;
i o 16870 ,b86 Jem
AZ=31,2111-107% 1/cm;
. 5.3,14158 4 .
[=3kg = oao = 2811110 1/cm;

A2 = 86,6074-1078 | jem?.

3HaueHHe Yy, BHUHCAHM 10 dopmyne (93) mas k=
=1, 2,..,18 npu i=1, 2 u 3. Hanpumep, nas crepxHusA
! (k=1) mpu i=1 Gyxer

da, 4.29 060

Y= Tgi—1)a  1.8,14158 —or 000xr/cu,

Huxe npupenenns! riunciaeHHble mo gopmysae (93) sxa-
qyeHHus vy, (Tabua. 40).

Ta6auua 40
Y;p TPH {, DaBHOM
k
1 2 3

1 37 000 12 333 7 400

2 —2436 —812 —487

7 110 877 36 958 22 175

8 —61 647 —20 549 —12 329
13 —61 325 20 441 12 265
14 —2 683 —894 —b37

[Tlpy ocraJbHbIX 3Haueyus K BeJSHUHUHA Yik paBHa
HYJIIO.

Hanee mnpeobpasyem cucreMy  An(PEpEHIHATBHBIX
yPaBHEHHH B TPH CHCTEMBl BCIOMOTATEJbHBIX JIHHEHHBIX
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—2,403 2,2 | | | La | | |

0,33 ’-13 235| 2,2 | I ] l 9,8 l l
| 2,2 ’—13 235| 2,2 | | I ’ ’ 9,8 |
| | 20 |_13,235| 22 | | | ]
] | [ 22 |- 25 | |
[ | l | 22 |13, 425] !

o 1 [ 1 el e |
| s | | | o5 |—ueos | &
| 8,7 | l ’ [ | e | —146,05
| T Terd L | | | e
| | | | &7 | | | [
l o lws | 1
| | | oss | I |
S Y |
| l | 5|
| | || l
T U || | l
| [ I |

[

ypaBHenuii suga (85). Hanpumep, mas 1-ro ypasuenus
npu (=1 MOJYyYHM:

—(0,03468 - 2,4) b1 +2,2 b1p - 1,3 by; + 37000 =0
WA

—2,4035 by; + 2,2 by + 1,3 by, 37000 = 0.
TouHo Tak K€ DOJYYHM BCIOMOraTesJbHOe ypaBHEHHe

nas 10-ro crepxnus (k=0) npu i=3:

8,7 bog + 64 byy — (0,866974 |- 146) by 1o --64 by || +

+ 8,1 b3,16=0'

Marpunsl Koa(pPHIHEHTOB U CBOGOLHLIX 4JEHOB BCIO-
MOTaTe/bHLIX CHCTeM NpHUBedeHbl HHXKe (cM. Tabja. 42—
44).
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Tat6auia 42

‘ bl,lO \ bl 11 bl,l2 bl,l3 bl,M bl.lS bI,lG bl,i? b1,18 ylk
I ‘ 1 I j l ' l ! 37000
| | | I T e e
| | | I R R e e
| e8| I R T A R
| | os e
| | ws ]
I l I ' 0,8 | ‘ I | J ’ 110877
‘ l | ’ }&1 ' l I ‘ !—&MT
I | o Te ]
' —146,035 l 64 ’ I ‘ { I 8,1 I I I
64 I —146,035 ’ 114 | I l | | 8,1 | [
l | 64 ’ ~-147,035 i | l i | ’ 11,1 I
| | I 1-5,935 I 26,9 l | l | l 61325
I ’ I 4 ‘ —61,835] 26,9 J I ' I —2683
| I ] ’ 26,9 I—61,835, 26,9 i l I
8,4 l ] | ‘ l 26,9 |-—Gl,835| 26,9 I {
| 8,4 | l I I I 26,9 l—-61,835l 36,9 I
| I 15 ] l l [ l %ﬁl—wﬁﬂ
Tatbauwa 41
8y pH £, PaBHOM
k
1 1 : 3
1 39 212 i11 010 3936
2 5 092 1181 354
3 5 220 11568 338
4 5 281 1143 324
5 5 335 1139 315
6 4 357 928 256
7 35 419 9102 3608
8 4 633 1 083 349
9 W 722 1074 333
10 4 763 1 061 318
11 4775 1049 307
12 2 674 584 169
13 40 542 10 325 4184
14 5 506 1325 479
15 6 283 1 221 405
16 5 161 11569 360
17 5 095 11123 335
18 3 688 806 236
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b3,6

b3,5
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|
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-—3,27| 2,2 !
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Tabaniua 43

%11 | P92 913 b2,14 b2,15 b 16| 217 by 18l Yo g
12333
— 812
9,8
17,5
0,8 36958
8,1 l —20549
8,1 | )
[ 64 ’ 8,1 )
l-446.31 114 | 8,1
—6,9211 26,9 | 20441
4 1—62,111 26,9 —894
26,9 |—62,11 | 26,9
2,9 |—62,11 36,9 I
Tabauwa 44
ba | Paie| Y303 Paia| %35 Znas| %307 b3 18| Y3 p
7400
| —487
9.8
17,5
0,8 99 175
| 8.1 [ | —12 320
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bS,l b3,2 b3,3 b3.4 b3,5 b3,6 b3,7 b3,8 b3,9 b3,10

I 8,7 I l | I ] 64 ,—146,87l 64 l
, I I 8,7 | l ] I ' 64 l -—l46,87l
| e bbb 1 el
| b e T I
| b Tosl I I
[ | leal | I
1 LT Tea | |
o bbb Tea |
| 1
R I

PemeHHc BCIOMOraTe/IbHbIX CHCTEM J[AaeT cJefyloilie
3HaueHus bk, KT (TabJ1. 41).

[Tocne onpeneneHus bj, BEIYHMCAUM IPOLOJABHYIO CHIY,
HanpuMep, B QyHAaMEHTHOH YacTH HapyXHOH CTeHH 110
ocu A (k=1) u B mepeMblUKe cpelHell CTCHBH Ha YPOBHe
IIepeKPHITHI MeXAy 3-M ¥ 4-m 3Taxkamu (k=10) Ha pac-
crosuud 80 m oT Jesoro Topua Jgoma. DBocmosbayemcs
nst atoro dhopmymo#r (89):

Ny = byy sint Ay X 4 byg sin Ay x -}- by sin Agx =
= 39212 sin (1,8622 -107*.8000) 4 11010 sin (5,5867-107*.8000)+
13936 sin (9,3111-107%.8000) = 39 212 sin 1,4898--
-4 11010 sin 4,4694 -|- 3936 sin 7,4489 = 39 212.0,9967 —
—11010.0,9711 - 3936-0,9207 = 32 015 «kr.
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ITpodoancenue Tada. 44

by | Bag| Y313 P b315| Ys16| Y317 %080 ya.k
| l | l | 81| I | I
| e | l ] | | 81 | | |
|—146,87l ns | [ | | | &1 | l
I 64 f—147,87| i | , | f i
‘ | l——6,77' 26,9 | [ ’ l | 12965
| | 14 leelss | | .
| | l | 5.9 '—62.67’ %,9 | \ |
| [ l I | 26,9 |_ez,e7| 26,9 ] 36,9 |
l 15 f l l l | 26,9 ! —48,87 I \
I | |

o

Venaus B crepxkie k=10 B ceyenun x=_38000 cm
paBHO:
Nig=by 1o 8in Ay x 4 by 1o sin Ay x + pg 1o 8in Agx =
= 4763.0,9967 — 1061-0,9711 4 318-0,9207 = 4010 kr.
HaunGosnblinx 3HaUeHUH OPOJAOJbHBEIE YCUAMsg B Ilepe-
MBIUKaX (BETBAX) NOCTUraloT B CPedHeM CeuyeHunH 3JaHusd,

1. e. npu x==0,5 L, Huxe npusenens! Np, Kr, BblUMCACHHBIE
IJ1st 3T0ro ceuenus (rtabua. 45).

Tabauna 45

k Ny k Ny k N,

6 3685 12 2 259 18 3118
5 4511 11 4033 17 4 307
4 4 462 10 4 020 16 4 362
3 4 400 9 3981 15 4 467
2 4 264 8 3 899 14 4 660
1 32 138 7 29925 13 34 401
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Ilpusoscenue 1. PacueTHble 3HAaYeHHS NPHBENEHHBIX CPENHMX TeM-
nepaTyp OJHOCJHOMHBIX M MHOTOCJHOHHBIX KOHCTPYKIMHA 3Ja-
HUE € Yy4eTOM paAHallHH, BJAAXKHOCTH H YcalKu .

Hpunoocenue 2. TlpuMep pacuera Ha JeficTBMe TeMmepaTypH
KPYIHOMAHENbHOrO KMJOFO AOMa i nowne.peqmmn HecyumMn
CTEHaMH

ITpunroscenue 3. I'Ipmvxep pacqua Ha ,ZleHCTBHe TeMrlepaTypu
KPYTHONAHEJbHOTO XHJIOT0 A0Ma C MPOLOJbHBIMH HECYIIHMU
CTeHaMH

ITpunosenue 4. [lemep pacqera " Ha IeficTBHe TeMIepaTyphl
KPYNHOMAHeNBHOI'O 3A2HHA C NPONOJBLHBIME HECYIIWMH CTe-
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