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CTAHOAPT OPIrAHU3ALNU

METO/Ibl PACUYETA IMLEBOIO CNOA U3 KUPMNUYHOW KNAOKWN HAPYXHbIX
OBNEIMYEHHbLIX CTEH C YYETOM TEMMEPATYPHO-BJ/IAXHOCTHbLIX BO3AENCTBUU

Method of calculation of termal expansion of brick veneer

[Jara BeegeHna 2008—06—15

1 O6LwWmre NonoXeHUs

11 HacTtosiwmii cTaHAapT pacnpoCTPaHAETCs Ha Hapy>XHble CTeHbl 34aHWI C NMULEBLIM C/TIOEM
13 KMPNWYHOA KNafikKn C COEAMHEHNEM CJIOEB TMOKMMU CBA3AMM.

1.2 BcnefcTBue TeMnepaTypHO-BNAXHOCTHbIX AeopMalnii Knagku NMueBoro cnos, BHYT-
PEHHEro CNost U3 KUPNUYHOWA MM KaMEHHOW KnafgKu, MOHOMMTHOIO Xene3obeToHa v T.4., Kapka-
ca 3[jaHns B KNaAKe NMLEBOro CNosi BO3MOXHO 06pa3oBaHMe BEPTUKANbHbIX U HAKNOHHbIX TPELyUH
(puc. 1, 2).

Pvc. 1 —BepTvika/ibHas TpeLUyHa Ha yry Pvic. 2 — BbinyuvBaHue Knaaxy SMUEBOro Criod Ha
CTeHbI MeXay 3-M 1 4-M aTaKamu YI/y CTeHbI Ha BbICOTE 4-r0 aTaxa

1.3 O6pasoBaHne BepTUKA/IbHLIX W HAK/TOHHbIX TPELWH B KNaAKe HapYy>XHOro €/ios BO3MOXHO
KaK B fIeTHee, TaK U B 3MMHee BpeMs rofa v 3aBUCUT OT Mepuoja ero Bo3BeLeHUs.

1.4 TOpu3oHTaNbHble pacTAruBaloLMe HanpsHXKeHUs B NLLEBOM Cfloe BONN3N YIOB, BbI3BaH-
Hble €ro M3rmbom W3 NAO0CKOCTM, COMOCTaBMMbl MO BEMUMHE C HANPSHKEHNAMMN OT OCEBbLIX YCUNIA.

15 OceBble ycuims BO3HMKAOT MPEUMYLLECTBEHHO OT CAEPXKMBaHWUA CBOBGOAHLIX FOPU30OH-
TaNbHbIX NepemMelleHnii Knagkn NULEBOrO C/os OMOPHBIMU KOHCTPYKLUMUAMWU W COCPefOTOYEHbI B
OCHOBHOM Ha orope.

1.6 MOMeHTbI, Bbi3blBaloLLMe U3rnMb KNafky NLEBOro Cnos U3 ero njaocKocTu, cocpefoToye-
Hbl NPEMMYLLECTBEHHO B6/IM3N YIN0B ()parMeHTOB W pacnpefenieHbl Mo BbICOTE CTEHbl JOCTATOYHO
paBHOMEpPHO.

1.7 B Z- v M-06pa3Hbix hparMeHTax Bo3pacTaeT BAUSHUE 13rMba N1LLEBOro CNos 13 ero nnaoc-
KocTn. OCOoGeHHO 3TO MposBAsSeTca B Z-00pa3HbiX parMeHTax BCMEACTBME CABWUra ABYX KpalHMX
CTeH OTHOCUTENbHO Apyr apyra (puc. 7—10).

1.8 BcnefcTBme TeMMNEPaTypPHO-BAaXXHOCTHbLIX AedhopMaunii B rTMOKMX CBA3SAX BO3HMKAOT pac-
TATMBAKOLLME YCUANS. YCUINA BO3HMKAKOT B OCHOBHOM B CBA3SX, PACMOMI0XEHHbIX BO/IN3N yr/a.

1.9 Ycunus B yrnioBbIX CBA3AX MOTYT JOCTUraTb MPEAeNbHbIX 3HAYEHMIA KaK B TENbINA, Tak U B
XONOAHbIV NepuoLbl rofa B 3aBUCMOCTM OT TeMMEePaTypbl HAPYXXHOMO C/I0S B MOMEHT ero BO3BeAeHUs.

1



CTO 36554501-013-2008

1.10 BepTukanbHbie 1eOpMaALIMOHHLIE 1IBbl B KJIANKE JIMLIEBOTO CJIOS CHOCOOCTBYIOT CHIXKE-
HUIO YPOBHSI TOPU3OHTAIbHBIX PACTATUBAIOLIMX HATIPSKEHHI B KJIaAKe U pacTATUBAIOLLMX YCUIUIA B
r’MOKKUX CBS3SIX.

1.11 C uenbto NoBbILUEHUSA MPOYHOCTU KJIAAKHU JULIEBOTO C/I0s1 PACTSXEHUIO BHIMIOJTHAETCS €€
apMHUpOBaHHUE TOPU3OHTATbLHBIMU CETKAMM.

1.12 ApMupoBaHue KIaAKU JULIEBOrO CI0S, KOHCTPYKUMS M LIar rubKuX CBsi3ei, pacCTOSHUS
MEXNY BepTHKaNbHBIMU NeHOPMALMOHHBIMU LIBAMU B JIMLIEBOM CJIOE HAa3HAYAIOTCSl UCXOISA U3 pe-
3yJbTaTOB pacyeToB ()parMEHTOB 31aHHSI HA TEMIEPATYPHO-BIAXHOCTHbIE BO3AEUCTBUS U KOHCT-
PYKTMBHbBIX TpeOoBaHU. [Ipu OONBLIMX BETPOBLIX HArPY3Kax YCUIHS B CBAI3SIX U KJIaAKe ONPEeae/siioT-
€Sl TAKXKe C UX YYETOM.

2 IIpoBepka NMPOYHOCTH KJAAKM JIHIEBOrO CJIOd Ha AeiicTBHe
TOPH3OHTANBLHLIX PACTATHBAIOIMX YCHJIHIA

2.1 TIpoyHOCTS KI1aAKHM JIMLEBOTO C/IOSI HAPYXXHBIX CTEH € TMOKUMU CBSI3SIMU [TPOBEPSETCS HA
pacTskeHue no GopMynam:
- JUIS HEApMUPOBAHHOM KJIanKH:

N,= RA, 2mN, 2.0
- U apMUPOBAHHOM KNaaKu:
N,=vy,RA >mN, 2.2)
rac R, — pacyeTHOE COMPOTUBIEHHE KIAAKH PACTSDKEHHIO IO NepeBA3aHHOMY CEYEHHIO, NPUHU-
maemoe no tabnuue 11 [1];
R, — pacuyeTHOE COMPOTUBIEHHE MPONOILHOM apMaTyphl;
A,, — nnowank BEPTUKAIbHOIO CEYEHMsl KJIAAKM IO KHUPMMYY HETTO (332 BHIYETOM IOLLUAIM
CEUeHMs BEPTHUKAIbHBIX LLBOB);
A, — moluans Ce4eHUs IPOAONLHON apMaTyphl;

¥,, — KO3(hdUUMEHT ycrnoBuif paboTel, onpeaensieMslit no tabnuue 13 [1]. Ipn apmupoBaHuu
cetkamu y,, = 0,75;

N, — Hecyiiag cnocoGHOCTb KNAAKH Ha PacTsLKEHHE;

N — ropusoHTajIbHOE PAaCTSATUBAlOLICE YCUINE, SBASAIOLIEECS CYMMOU YCHIIUIL OT TeMnepartyp-
HO-BNaXXHOCTHbIX BO3ACICTBHIl U BETPOBOI Harpy3Ku:

N = N + N(w), (2.3)

rae N(f) — ropu3OHTIbHOE PACTATMBAIOIIEe YCUINE OT TEMITEPATYPHO-BIAXHOCTHBIX BO3CHCTBU,
ornpeaenseMoe U3 pacyeTa Mo NporpaMMam, peanu3yloliuM MeTOI KOHEYHOTO 3JIeMeH-
Ta U T.0., 1400 no npudauxeHHoit ¢popmyne (3.1);
M(w) — ropuzOoHTAIBHOE PACTATMBAlOLIEE YCWINE OT BETPOBOM HArpy3ku, onpeaensemoe 1o [3];
m, — xo3hduUMeHT ycaoBuil paGoTbl KIaAKU JIMLEBOro CNOsl, NPUHUMaEMbIil paBHbIM 1,0
MpU PaCCTOSSHUM MEXIY BEPTUKAJIbHbIMM TEMIEPAaTypHbIMU LBaMu He Oojnee 3,5 M 1
2,0 npu GonblleM 3HAYEHUH.

2.2 Topu30HTaNbHbIE PACTATUBAIOILKE YCUINS B JIMIICBOM CJIO€ KJIAIKH, BOSHUKAIOILIUE OT
TeMNepaTypHO-BJAXHOCTHAIX Bo3aekcTBui N(f) (puc. 3, 4), onpeneasiloTcss U3 pacyeTa Mo npo-
TpaMMaM, peaju3yOLMUM METOL KOHEYHOI'o 3IEMEHTA M T.11., JIMOO MO CeayUUM NPUOINXKEeH-
HbIM hopmynam:

rOPU3OHTANBHOE YCHJIME, BOSHUKAIOILEE B KJIAAKE JIMLEBOTO CIOSI OT TEMIIEPATYPHO-BJIaXHO-
CTHBIX BO3AEHCTBUM, CleAyeT ONpPeaeasiTh no hopmyse:

N(@) = o4, 2.9

rme A — naolladb BEPTUKATLHOTO CEYEHHS KIIAIKHM JIMLEBOro Clos OpyTTO (C YUYETOM BEPTHUKANb-
HbIX UIBOB) BLICOTOM 1 M;
G — TOpPU30HTAIbHbIE PACTATHBAIOLIME HAIMPSAXEHUs, BOSHUKAIOUIKE B JIMLIEBOM C/IO€ KIaAKU
OT TeMIEepaTypHO-BIAXHOCTHBIX BO3ACUCTBHIA, onpenensieMble o Gopmysie:

o = (0,67 + 0,0088L) E a, At [MTTa]; (2.5)
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OnopHas b6anka
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Puc. 4 — Cxema nedopmauii THUEBOIO CJIOA Ha
NPAMOJTHHERHOM YYacTKe 3UMOii NPH ero Bo3se-
JICHHH B Mexce3oHbe npH £ = 0 °C

E_— monynb nedopMauuit KIaIKH, onpenensieMblii ¢ y4eTOM MIMTENbHbIX AedopMauuii mo

dbopmyne:

E = E/n; (2.6)

E° — Monynb ynpyrocTv Kiaaku;

N — K03 OULUEHT, YUUTHIBAOIUMA BAUSIHUE [OJI3YYECTH KIaAKW, onpeneasieMsli no [1];
o, — K03(hOULMEHT THHENHHOTO PaclUMpeHusT KNanku;
L — pacueTHast cyMMapHas [UIMHa CTeH (hparMeHTOB, onpenensiemas no n. 2.3;
Af — pacueTHBbIY Mepenan TeMreparyp, onpeaenseMblit no pasaeny S.
2.3 HazHaueHue pacyeTHOW CyMMApHOIit JJTMHBI CTEH (pparMeHTOB /ISl ONIPEAENCHUS: TOPU30H-
TaJIbHBIX PAaCTATMBAIOLIMX HAMPSXKEHUA B NIMIEBOM cloe KIaAKu no dopmyne (2.5) npoussoauTcs

no caenywouM dopmynam:

anst I-06pa3Hbix pparMeHTOB € AByMs TeMIEpaTypHBIMU WBaMH (pHc. 5, 6):
)

<€ 1
Puc. 5 — Cxembi nedpopmanmii HAPYKHONO JTHIEBOTO
ci0os Ha T-00pa3HOM YYacTKe C BHELIHHM YIJIOM 3H-
MOIi IPH €10 BO3BEJCHHM B MEXKCe30Hbe MpU t = ( °C

Puc. 6 — Cxembl JedropManuii HapyXHOro JIHIEBOTO
cios Ha I'-00pa3HoM yqacTke JieTOM NpPH ero Bo3Be-

JeHHH 3HMOH
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L=L+L,

(2.7)

rae L v Ly — IUIMHA CTEHBI OT yriia A0 Je(OPMALMOHHOIO IIBa COOTBETCTBEHHO 10 OCSM X i V'
ans [T-o6pa3ubix pparMeHTOB U Z-06pa3HbIX PParMeHTOB C ABYMS TEMIIEPATYPHBIMM LIBamMu (puc.

7—10):

OnopHas 6anka

[ Ly | Lo

Puc. 7 — Cxembi nedopManuii HApYKHOTO NMEEBOTO CJT05 HA Z-00pa3HoM
Y2aCTKe 3HMOII PH BO3BEJICHHH €ro B Mexce3onpe npu £ = 0 °C

OnopHas 6anka

Puc. 8 — Cxembi gedopmaunii HAPYKHOrO JHLUEBOrO ciioa Ha Z-o0pa3Hom
YJacTKe JIeTOM IMPH ero Bo3BeJeHHH 3uMON
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Puc. 9 — Cxembl gebopMaimii HapyKHOro JsLe-~ Puc. 10 — Cxembl 1edopmanuii HAPYKHOIO NHle-
Boro cjion Ha I1-06pa3Hom yyacTke 3uMoii py €ro BOro Cjiost Ha Z-06pa3HoM y4acTKe J1€TOM MPH €ro
BO3BEJICHHM B Mexce3oHbe npu 7 = 0 °C BO3BEACHHH 3UMOIi

L=L,+L,+ Ly (2.8)
s -o6pasHbIX hparMeHTOB 6€3 BEpTUKAIBHBIX TEMIIEPATYPHBIX LLUBOL.
L=2L + L), (2.9)
115 T-06pa3Hbix GparMeHTOB ¢ OAHMM TEMIIEPATYPHBIM LIBOM:
L=2L, + L); (2.10)

1uis1 '-06pasHbix parMeHTOB 6€3 TEMIIEPATYPHBIX LLBOB:

L=4(L,+L). (2.11)

3 IlpoBepka npoyHOCTH MHOKHX CBA3eil HA JeHCTBHE
FOPH3OHTANBHBIX PACTATHBANOIAX YCHIHM

3.1 TIpoYHOCTH CBSI3M Ha pacTsDKEHUE N,A. nposepsiercs 1o popmyne:

N z2mmN, 3.1)
TIpouHocTs y3na aHkeposku casut N, , IpoBepsaeTcs o dopmysne:
N, ,2mm,N. 3.2

ha
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B dopMynax npuHATH ceayiolide 0603HaueHUs:
N, — ropu3oHTaIbHOE PACTATMBAIOLLEE YCUIME B CBA3M, ABNAIOIIEECH CYMMOH ycunmit oT
TeMNEPaTYPHO-BAAXHOCTHBIX BO3AEHCTBUI U BETPOBOI HAarpy3KH:

N, = N + Nw; (33)

N(f — pacrarusaiolliee ycunue B CBSI3M OT TEeMITEPATyPHO-BI2XHOCTHBIX BO3EHCTBUI, onpe-
JlensieMoe M3 pacueTa Mo NporpaMmMam, pealu3ylolMM MeTOd KOHEYHOrO 31eMeHTa U
T.I, AM6o mo npubmkeHHbIM dopMynam (3.4) u (3.5);
N(w)— pacrarusaioliee ycuiare B CBSI3U OT BETPOBOiA HATpy3Ku, Onpeaessiemoe 1o [3];
m;, — Ko3)OULMEHT ycoBUit PabOThl KIaAKK JULIEBOrO C/105, MPHHUMAEMbIit paBHbIM 1,0
Npy PacCTOAHUM MEXIY FOPU3OHTAIILHBIMU TEMIIEPAaTYpHBbIMH LIBaMK He Gonee 3,5 M
1 2,0 — npu GoJibileM 3HAYEHUH.
m, — KO3(OUUMEHT YCIOBHI PaGOThI CBSI3€H, 3aBUCSIUIMKA OT HEPABHOMEPHOCTH BKIIIOYE-
HHUA B pabOTy OTHENbHBIX CBSA3€EH, 3aBUCAILMIA OT KOHCTPYKLUUU CBSI3U, HANMYUSA WIH
OTCYTCTBHS IpeaBapUTENIbHOIO HaNpsDKeHUs cBsseil. [Ipu OTCYTCTBUM JAHHBIX IPUHM-
Maercs m, = 2.
3.2 PactaruBaioliiee yCHIME B CBA3H OT TEMIIEPATYPHO-BIAXHOCTHbBIX BO3ACHCTBHIT onpenes-
€TCSL U3 pacyera Mo MporpaMMaM, Peau3yloLMM METON KOHEYHOTrO 3/IEMEHTa U T.II, 1u6o Mo cie-
OYIOIUM NpUOIvXeHHbIM dopMynam:

N(n) = 2,21[aln(L — b)+c]E o At, xH, npn L>8,5; 3.4
N(0) = 1,65[dL? + e]Ea,At, xH, npu L <8,5. (3.5)
3nech KO3hDUIMEHTI IPUHUMAIOT CNEAYIOLIME 3HAYCHUA:
a=0,73;6=18;c=3,3;d=0,05; e = 0,15;

MONYNb YIIpyroctu 3amaercs B MIla, remneparypa — B °C;

E, a, — coOTBETCTBEHHO MOAY/Ib Aehopmaumit U KOIDOUUNEHT THHEHHOTO PaCIUMPEHNs Kiaj-
KH;
At  — pacueTHBI{ nepemnan TeMIlepaTyp, onpeaenseMblii O pasgeny 5.

3.3 HasnaueHue pacyeTHOW CyMMapHOR AnMHBI L cTeH PparMEeHTOB MJis ONpeaeseHust no
dopmynam (3.4) u (3.5) ropU3OHTANLHBIX PaCTArMBAKOLLIMX YCUIIMH B pacMoOJIOXEHHBIX Ha YINIy CBsi-
361X, BO3HHUKAIOUIMX OT TEMIIEPATYPHO-BIaXHOCTHbIX BO3AeMCTBUHA, NMPOU3BOAUTCS MO CAEAYIOLLUM
¢dopmynam:

s I'-06pasueix GparMeHTOB C BHEIIHUM YIJIOM C ABYMSI TeMIIEpaTYPHBIMU LIBaMU PUHK-
MaeTcsi MakCUMallbHOe M3 ABYX 3HaueHMit (puc. 5, 6):

L=L,+025L/L; (3.6)
L=L,+025L/L, 3.7
rae L, v L, — AnvHa CTEHBI OT yria 40 AeOPMaLMOHHOrO WBa COOTBETCTBEHHO MO 0CAM X

nl,
anst T-00pa3Hbix GparMeHTOB C BHEUIHUM YIJIOM C OJHHUM TEMIIEPATYPHBIM LLBOM:

L=2L,+0,75/L, (3.8)

4 Ha3navyenue PACCTOSHHN MEXKAY BEPTHKAJILHBIMH ue(bopmaunonnumn
MBAMH B JIMIIEBOM CJ10€ KJIAJKH H MECT HX pPACHOJIOKCHHA

4.1 PaccTOSIHMSI MeXAy BEPTHKAIBHBIMU NehOPMALIKOHHBIMM IIBAMM MOTYT Ha3HayaThCs U3
cOOJIIOAEH S CIEAYIOILMX YCAOBUIM:

- HE NMPEeBbLIIUEHHUE MPOYHOCTH KNAAKH JIMUEBOTO CJ10A Ha pacTsSKEHNUE B COOTBETCTBUHU C pa3-
Ienom 2;

- HE MNpEBbILUIEHUE MPOYHOCTHU CBsi3eit U AHKEPHBLIX y3J10B Ha PacTAXEHHUE B COOTBETCTBUHU C
pasaenom 3.

B n060M ciyyae, Mpy Ha3HAYEHUHU MECT PACONOXEHHMS BEPTUKAIbHBIX TEMIIEPATYPHBIX LLIBOB
PEKOMEHIYeTCS IPUAEPXKUBATBCA KOHCTPYKTUBHBIX TpeGOBaHUM, NpuBeaeHHbIX B (1], [2].

6
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5 Ha3nauenue pacyeTHOil TeMIepaTypsi HAPYKHBIX CTEH
C JIMIEBLIM CJIOEM W3 KHPIWYHOM KIaAKH

5.1 JIuueBoii croit KNagku, BHIMTOJHEHHbIA TONKUHOK 12 ¢M, 10 CBOEH CYTH SIBASIETCS TOHKO-
CTEHHON KOHCTPYKLMEH. DTOT C/IOA OTAENEH OT OCHOBHOIO CJIOS CTEHBI YTEMAUTENEM, a BA0GaBOK
4acTo M BEHTWIMPYEMOH BO3AYLUHOI Mpocnoiikoi. B 370l CBA3M TeMMeparypa KnalkW JIMLEBOro
Cnos NMpaKTUYECKU paBHa TeMilepaType HapyxHoro Bo3nyxa. [1pu npsiMoM BO3neHCTBUU CONHEYHOIM
pagualuy B JHEBHOE BpeMs JIMLECBOM CNOH MOXET MMETh TeMIleparypy U 6Gonee BBLICOKYIO, YEM
TEeMIIepaTypa Hapy>XHOro BO3IyXa.

Ucxons U3 3TOro TeMmnepaTypa Hapy>KHOTO JIMLIEBOIO CHOst MOXET ObITh OfnpenesieHa mo Tabiau-
ue 15 [3] kak anst OAHOCNOMHONU KOHCTPYKIMU HEOTAIUIMBAEMOTO 3JaHUS.

5.2 HopMaTtuBHbIe 3HAYEHUS CPENHMX MO CEYEHHIO JIMLIEBOTO (HAPY)XXHOTO) CJIOS TeMIepaTyp
t Ul __ COOTBETCTBEHHO B TEIUIOE M XOJIONHOE BpeMs rofia MOTyT ObITh OnpeaeneHs no tabnu-

W,HC C,HC .
ue 15 [3] xaK U1 HeoTannuBaeMbiX 3MaHuUIt:

tw,ch tew+el + 94’ (51)

t{.‘,HC= foe — 0’561’ 5.2)

rae 6, — npuUpauieHue CpCﬂHCﬁ MO CEYEHUIO 00ULIOBKH TEMMNEpaTypbl U nepenaga TeMneparyp
1

OT CYTOUYHBLIX KoJieGaHUM TeMNepaTypbl HAPYXHOrO BO3AyXa, ofpejaefigeMoe Mo Tabau-
ue 16 [3]. Ana kuprnuyHoi# 061110BKK ToMLMHOM 10 15 cm 8, = 8 °C;

6, — mnpupallieHue CPEeAHEH N0 CEYEHUIO OGMMLIOBKM TEMMEPATYPhl U Nepernana TeMneparypbl
OT COJIHEYHOM paaualuy, IPpUHUMAeMoe B COOTBETCTBUM ¢ 11. 8.5 [3]:

8, = 0,050S,,,,kk,, (5.3)

rae p — K03QdHLMEHT MOIJIOMEHHS CONHEYHOM palaLlii MaTepUaJIOM HapYXHOM IoBepx-
HOCTH CTEHBI, MPUHUMAaEMBI 1o [4];

S.ax — MaKCHMAaJIbHOE 3HAYEHUE CONHEYHOM paaMauuu (NMPSMOI W paccesHHoi), Br/m?,

npuHUMaeMoe 1o |[5];

k — xoadduumeHT, MpMHUMaeMblit mo tabn. 17 [3];
k, — Ko3¢pduunenT, paBHbiid 0,6 AN Knaaku ToauuHOMK 10 15 cMm;
1, t,, — CPEOHUE CYTOYHble TEMIEpaTyphl HapYXXHOTO BO3JyXa COOTBETCTBEHHO B TEIUIOE M
XOJIOAHOE BpeMsi rola, onpeaensieMbie No GhopMynam:
t,= ty t6 54
L=t —A, (5.5)
t;, ty — MHOTONETHUE CpeIHEMECSYHBIE TEMIIEPATYPHI BO3AyXa B SIHBApE U MIONE, ONpencsisi-
eMble 110 KapTaM 5 U 6 obsi3aTenbHOro npuaoxeHus 5 K [3);
A — OTKJIOHEHME CPEXHUX CYTOYHBIX TeMIEpaTyp OT CPedHMX MECSYHBIX, MPUHUMaeMoe

no Kapre 7 00s3aTeNbHOrO MpuIoxeHus [3].
5.3 Pacyer Ha TeMnepaTypHbIe BO3AEHCTBUS AJISI XOJIOAHOTO BPEMEHU TOMa MPOU3BOAUTCS HA
TEMIIEPATYPY, PaBHYIO PA3HOCTU 3UMHE TEMNEPATYPhl f, U HAYaIbHOM JIETHEN TeMMNepaTypsl £,

At =t — 1. (5.6)

AHaJIOTUYHO, pacyeT JUIsl TEIUIOrO BPEMEHM roa MPOU3BOAMTCS Ha TEMIEpPAaTypy, PaBHYIO
PA3HOCTH JIETHEU TEMIIEPATYPLI ’w U HayaJIbHOM 3MMHENR TEMIIEPATYPbI tac:

Ar,=t, — 5.7)

5.4 HayanbHble TeMIIepaTyphbl, COOTBETCTBYIOLIME 3aMbIKAaHMIO KOHCTPYKLIMH, B JIETHEE U 3UMHEE
Bpems onpezensitores no ¢opmynam CHull (3]:

9"

£, = 0,86, +0.21; (5.8)
1,, = 0,20, + 0,81, (5.9)

HauanbHble TeMIepaTyphbl, COOTBETCTBYIOLIE 3aMbIKAHUIO KOHCTPYKLIMM B 3aKOHUYEHHYIO CHCTe-
My, B cootBeTcTBMU co CHuUIT 2.01.07-85* nomyckaeTcst yTOYHATE ISl KQXKAOTO KOHKPETHOIO CIyyasi.

7
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an paﬁoTe B TENSAKaxX HayanbHblC 3UMHUE TEMIIEPATYPHI JULIEBOIO U OCHOBHOI'O CJIOEB pe-
KOMECHAYETCA NMPUHUMATL!

e =+5°C. (5.10)

5.5 Tlpu HeoOXOAMMOCTH pacyeTa JTULEBOrO C/IOS C Y4ETOM COBMECTHOM paboThl C BHYT-
PEHHUM CJIOEM CTEHDI, BBINMOAHEHHBIM M3 KAMEHHOW K1aAKuW, MOHOJUTHOro OeTOHa M T. M.,
HEoB6X0AUMO KPOME TEMITEPATYPhl JULEBOrO €105 3HATb TAKXKE U TEMIIEPATYPY BHYTPEHHErO CJ10H
cTeHbl. B ciyyae korna BHYTpeHHUH ClOit OTAe/NeH OT ciosl 00AMUOBKU CiioeM 3 (eKTUBHOrO
YTEIUIUTENSA, CYTOYHbIe KOJeOaHusl TeMNIepaTypbl U COJTHEYHad paauauus NMPakTHYECKH HE CKa-
3bIBAlOTCA. B 3TOM ciyyae cpeaHuMe MO CEYEHHUIO CJIOSA TEMMEPATYPbl BHYTPEHHErO Cji0S MOTYT

OBITE onpeaeneHs! Mo dopmynaM [3] KaK Aas 3aLiMILEHHBIX OT AEUCTBUS CONHEYHOM palvalluu
KOHCTPYKLHH:

Ywoe = fews (5.11)
foge = I (5.12)
Korna MEXAY JTULUEBBIM U OCHOBHBIM CJOSiMU CTCHbI YTCTUIHATEIb OTCYTCTBYET, CpCOHsisA MO

CEYEHMIO TEMIlepaTypa OCHOBHOTO CJIOS MOXET onpeaensthes no gopmyne (5.1) ans terutoro Bpe-
MEHH roja U /Ui XOJIOAHOTO BPEMEHH roaa rno ¢opmyie:

1=1,+06(1, — 1) — 0,58, (5.13)

5.6 PacuerHble 3HAYEHHSA TEMMEPATYP BBIYUCISAIOT IIyTEM YMHOXEHHS TOJYYEHHbIX HOpMa-
TUBHBIX 3Ha4Ye€HUI Ha KO3(hPHUMeHT HANEXHOCTH, paBHBli 1,1.

5.7 Bo MHOrux Matepuajiax Hapsay ¢ TEMIIEPaTYPHBIMM MOTYT Pa3BHMBaThesl iehOpMaLIMK YCaaKH
v Habyxanusi. Hanpumep, nedopManivsiM ycanku wiv HabyxaHus (B 3aBUCUMOCTH OT BIaXHOCTH
MaTepuana) NMOABEPXKECHbI TaKUEC MaTepUalbl, KAK KIAaAKH M3 CHIMKATHOIO KHUPIINYa, GETOHHBIX
KaMHeilt. B To e BpeMsi Kilanka N3 KepaMHUYeCKUX KaMHER M KMPIUYa PAKTUYECKU HE UCTILITbIBAET
3Tux Aedopmatiuii. BeTMUnHBI BAaXHOCTHBIX AedOpMalyit MOTYT ObITh COIIOCT2BUMBI C TEMIIEPATYp-
HBIMU. B pacuyerax BnaxHOCTHbIe AeopMaumnu E(sh) MOryT 3a1aBaThCs C NOMOILUbIO IKBUBAIEHTHOM
TeMneparypsl 1{sh), .:

3KB®

T(sh), = &(sh)/ o, (5.19

rae o, — Ko3(GGUUUEHT TeMMEPATYPHOrO IMHEAHOrO pacliMpeHus.

Hau6onee nHTeHCUBHO AedopMallMK YCAAKHU NMPOTEKAIOT B epBbIE MECSIIbl C MOMEHTA BO3BE-
IEeHHUSI KOHCTPYKLMHU. [TOCKONBKY B peaibHbIX YC/IOBUSIX BpeMsl BO3BeJeHUS Pa3NUyYHbIX KOHCTPYKLMIA
HC BCEriga MOXeT OBbITH 3apaHee CIUIaHMPOBAHO, pacyCeT pCKOMCHAYCTCA NPOU3BOAUTDL UIA pa3jiny-
HBIX COYETAHW I TEMMEPATYPHO-BIAXHOCTHbIX BO3AEHCTBUIA.

IIpumep onpedetenus paznocmu memnepamyp

Mecto cTpoutenscTBa r. Mockpa.
KOHCTpYKUMST HApy>XHOM CTeHbl: JTMUEBON Cloit TonuwMHOK 12 cM M3 KpacHOTO rNUHSIHOIO

KUprM4ya, OCHOBHOM cnoit TomuuHoi 20 cM U3 GETOHHBIX KaMHe, MeXIy HUMU CNOH NeHOMoNu-
CTHpOna.

Cpelnue cyTouHble TeMriepaTypbl HAPYXKHOIO BO3AyXa PaBHBIL:
B JIETHEE BPEMS:

t,, =ty + 6 =20+ 6=26°C;
B 3UMHEE BpeMs.
t,=1t,— & =—10—20=-30°C.
B MEXCE30HbE.
te OCEHb = 0 OC'

HopMaTtuBHble 3HAYEHUS TEMTEPATYPb IULEBOTO C0sl, OACYMTAHHBIE MO dopmyam (5.1) u
(5.2) Kak /1 HEOTarUIMBaeMOro 31aHMs, PaBHBI:

8
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Ha CONHEYHOI CTOpOHE:
Lywe = lewt 0, 0, = 26 + 8 + 12,7 = 46,7 °C,
rne
6,= 0,0SpS kk, =0,05-0,7-603-1,0-0,6 =12,7°C.

max

foe = 1oe—0,50,=—30°— 0,5 - 8 = —34°C.

¢,HC
B TEHH:

fne = 1,48, +0,=26+8=34°C.

w,HC
HauanbHble TeMnepaTypbl, COOTBETCTRYIOUIME 3aMbiKAHUIO KOHCTPYKIIMM B 3aKOHUEHHYIO CH-
creMy, onpeaenaum no dopmynam (23), (24) [3]:
B JIETHEE BpeMS:

©, = 0,8, + 0,2, =0,8 - 20 + 0,2(—10) = 14 °C.

B 3UMHeEe BpEMs:

.= 0,2t,, + 0,8, =0,2-20 + 0,8(—10) = —4 °C.

B MCXKCE30HbLEC!

=0°C.

OCCHL
BbiydCcaMM pa3sHOCTH TeMMEpaTyp nepuoia IKCIUTyaTaUMM U HAYAIBHON TEMIIEPATYPHI 3aMbl-
KaHHUST KOHCTPYKLUM.
1.Pa3HOCTb NieTHEN TeMMepatypsl f,, . ¥ HAYQILHON 3UMHER TEMIEPATYPHI £, LIS IMLIEBOTO
CJI0s1, HaXOAALUErocs Ha COJHEYHOW CTOPOHE, paBHa:
At = — . =46,7 - (—4) = 50,7 °C.

W, HC w HC

PasHocTs neTHel TeMrieparypei t,, - M HAYILHOW 3UMHEN TeMIIEPaTyphl £, U BHYTPEHHETO CJIos,
OTZAENCHHOIO OT HapYXHOIO CJI0EM YTEIUIUTEJIs], a TAKKE IUTMT MepeKPbITUil, BHYTPEHHMX CTE€H M T.IL.:
At, = At =ty — 1% = 26 — (—4) = 30 °C.

w BC w,nep W,B

2. Pa3HOCTb JeTHEN TEMMEPATyphlI f, . U HAa4YalbHOA 3UMHEN TEMIEpaTyphl #,. LS JMKLEBOro
CJ1051, HAXOAALIErocs B TEHM, paBHaA:
F— —_— - —_ -_— 3 o]
At, ! 1. =34 —(—4) =38 °C

W,HC W,HC

Pa3HocTb fieTHel TeMIepaTypst t,, .. U Ha4aibHOM 3UMHEH TeMINEPaTyphl 1°, ISl BHYTPEHHENO CTIOSt,
OTAEAEHHOTO OT HAPYXXHOIO CJIOEM YTEIUIMTEST, 3 TAKKE [UIMT NEPEKPHITUIA, BHYTPEHHMX CTEH M T.IL:
At = At - = 30 °C.

w nep w BC

3. Pa3HocThb neTHeil TeMﬂepaTypr wnc M HAYQILHON TEMIIEPATYPHI B MEXCE30HbE 7 .. JUlS
JIMLIEBOTO CJIOS, HAXOAALUCIOCS HA COMHEYHOI CTOPOHE, paBHa:

At, =t — =467 — 0= 46,7 °C.

W,HC W HC OCCHb

Pa3HOCTh N€THEH TEMMNepaTypsl 7, . ¥ HayaibHOH TEMIEPATYPhl B MEXCE30HbE ° IUISl BHYT-
PEHHEro Cnos, OT/AEJEHHOIO OT HAPYXXHOTO CNOEM YTEIUIMTENS, a TAKXKE [UIMT NEPeKPHITHH, BHYT-
peHHHX CTEH M T.II. paBHa:

AL, o = AL =t - =26 —0=26°C.

w,Tiep w,riep occh

4. PasHocTh JieTHEMH TemnepaTypbl vy 1 HAYQIBHON TEMIIEPATYphl B MEXCE30HbE 1 . JUIS
JIMLIEBOTO C/I0s1, HAXOMALLUETOCH B TEHH, PaBHa:

Aty e = fype = Pocoms = 34 — 0= 34 °C.

w,HC OCCHb
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PasHocTb neTHe#t TeMneparypel f, M HayalbHONH TEMMEpaTYpsl B MEXCE30Hbe L e, AN
BHYTPDEHHEIO CJIOSi, OTAEJIEHHOIO OT HapyXHOro CJIoeM YTEIUIMTENsA, a TAKXKE TUIMT NepeKpbITHii,
BHYTPEHHMX CTEH U T.II. paBHa:

r = 26 °C.

w,nep oceHb

Aty = Al =1

wnep
5. Pa3HOCTb 3UMHeil TeMIEpaTypbl #, . M HavasbHOIi JIETHEll TEMIIEPATYpbI £, LISl INLIEBOTO
C/losl paBHa:

Aty =1~ P, =—34 — 14 = —48 °C.

C,HC
Pa3HocTb 3uMHelH Temnepatypsl {,, . NPHU HENOJIHOM OTOIUIEHUHM B NepHON CTPOMTENLCTBA M
HayanbHOM JIETHEH TEMIEpaTypbl f°, JUISl BHYTPECHHETO CJ105, OTAENEHHOro OT HAPYXXHOTO C/OEM
YTEIUIUTENS, a TAKKe TUIAT MEepeKpLITUi, BHYTPEHHUX CTEH U T.[. paBHa:

At ep = I nep.crpoika 1w = 10— 14 =—4°C.

6. PasHocTb 3UMHEH TEMNEPATyphl £, . M HAYANLHOW JETHEH TEMIIEPATYPhL 1, JUIsl TULEBOTO
CJ1051 paBHa:

Aty =1, — P, =—48 °C.

¢,HC C,HC
Pa3HOCTb 3UMHEN TEMITEPATYPH £, B NEPUO IKCILTYAaTALIMM M HAYANBHOIL JIeTHeit TemInepa-
TYPbI #°, JUISl BHYTPEHHETO C/IOSA, OTACJIEHHOrO OT HAPYXHOTO C/IOEM YTEIUIMTENA, & TaKXKe IUTUT
NepeKpPbITU, BHYTPEHHMUX CTEH U T.I. paBHa:

Atc.ﬂep = tc,nep -, = 20— 14 =6 °C.

7. Pa3HOCTb 3UMHEM TeMMEpaTyphl - B NEPUOL SKCIUIYaTaLlMK U HaYalbHON TeMMeEPaTyps! B
MEeXCe30Hbe 1 ., U1 HAPYXHOIO CJI0S paBHA!

At =t .~ =-34—-0=-34°C.

¢,HC ¢,HC OCeHb

Pa3HoCTb 3UMHEl TeMneparyphl f, . B MEPUOM 3KCIUlyaTallMM ¥ Ha4anbHON Temrnepatypul B
MEXCE30HbE 1° .. JUISl BHYTPEHHErO CJI0f, OTAENEHHOTO OT HAPYXKHOTO CIOEM YTEILIUTENSL, @ TAKXKE
TUIAT TIEPEKPBITHH, BHYTPEHHUX CTEH M T.N. DaBHa!

At =1 P, =20 —0=20°C.

cnep  cmep ' oceHs

8. Pa3HOCTbL 3UMHelt TeMMepaTypsl 1, U HA4anbHO#M JIETHEH TEMNEPATYphL 1°, WISk JINLEBOTO
€105 paBHa:
Alpye = loe = 17, = =34 — 14 = —48 °C.

¢,HC

Pa3HOCTb 3MMHEN TeMNeEpaTyphl 7, . NPU HEMONHOM OTOIUIEHMM B NEPUON CTPOUTENLCTBA U
HaYaIbHOW JIETHER TEMMEPATYphl #°, ISl BHYTPEHHErO CNOS, OTACIEHHOTO OT HAPYXHOTO CIOEM
YTEIUIMTENA, @ TAKKE [UIMT MCPEKPHITUH, BHYTPCHHUX CTCH U T.IL., paBHa:

At

cep

t

c.fiep,cTponka - tow =14—14=0°C.

6 Ilpumepbl onpeaesieHHA TOPH3OHTAIBHLIX PACTATMBAIOIMIMX HANPIKEHHIH
B KJa/Ke JIMIEBOro C/I0A M PACTArMBAIOIMX YCHIHIA B THOKMX CBA3AX.
Ha3navyenne paccTosHuii MeXay BepTHKAJIbHbLIMM Ne(pOopMALIMOBHBIMA IBAME
B JHIEBOM CJi0€ KAaAKH

6.1 Onpedenenue 20pu3oHMAILHBIX PACMAUGAIOWUX HANPANCERUI 8 KaadKe AUKea020 CA0A.
Ilpoeepxa npounocmu K1a0Ku AuUe6020 CAOA HA pacmaANcenue

Paccmotpum I-06pasHbiii pparMeHT (CM. pUC. §) ¢ ANKHOI No 3 U 6 M C ABYMS BepPTUKAIbHbI-
MU TeMIlepaTypHbiMU 11BaMu. Knaaka nMueBoro cnost BHINOAHEHA U3 KEPAMMYECKOro KUpIUYa Map-
k1 100 Ha pacTBope Mapku 50.

Tonuuua cnost o6nuLoBKY paBHsnachk 12 cM. KoadduuneHT nuHeitHoro paciimpeHuns Kiauaku
a, U3 [JIMHSHOTO KUPNMYa MPUHAT 0,000005.
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OnpeneneHue pacTArMBaloOUWIMX HATIPSKEHU B KJ1anke MPOU3BOAMM IIpH pacYETHOM Mepenane
Temnepatypbl Ar = 50 °C. JIuueBoit cnoi 3akpenjieH B rOPH3OHTAILHOM MJIOCKOCTH THOKMMU CTANb-
HbIMU CBA3IMM.

KpaiiHue cBA3M pacnofoXeHbl HA pacCTOAHMH 25 cM oT yrna. Cneayoluii psin cBsizeil OTCTOUT
oT HUX Ha 25 cM. Lar ocranbHbix cBsideit no ropusoHtanu 50 cm. Llar cesseit mo Bricore 50 cm.
Ceuenue cBsideit I6A240. OnupaHue AMLEBOLO CJI0sl 1IPOM3BEACHO Ha KEPAM3UTOOETOHHYIO DaIKy
CeUYEeHUEM, COEIMHEHHBIM C TUIMTON NMEPEKPLITUS KOHCOABHBIMU pebpamu.

PacyeTHOE COnpoTHBAEHHE KJIAJKHU CXaTHIO R B cooTBeTcTBMU ¢ Tabnuueit 2 [1] paBHO
1,5 MIla. Moayns ynpyroctu E° onpegensica no gopmyne:

E’=aR, = 1000 x 3,0 = 3000 MIla,

rie o. — YIpYyrasi XapakTepuCTHKA KIalK{, IPpMHUMaeMas no taonuue 15 (1] ans kiaaku n3 rnm-
HSIHOTO KHpMHYa TuacTuyueckoro ¢gopmosanus pasHoit 1000;
R, — BpeMeHHOE COMpPOTHMRIEHME KIAIKU CXATHIO, onpenensieMoe no gopmyne (3) [1):

R,=kR=12x1,5=3 Mlla,

k — ko3¢ duLMeHT, MpUHUMaeMblil no Tabauue 14 [1] ans knaaku u3 Kuprnuya paBHbIM 2,0.
Mounyns aedopmaumit knanku E, onpenensncs no dopmyne:

E = E°/m = 3000/2,2 = 1364 MIla;

N — KO3bMOULUMEHT, YYUTHIBAIOWMIT BIMSIHUE MOA3YYECTH KIAAKM, onpefenseMblit no |[1] u
PaBHbIH ISt KJAAKK U3 [IMHSHOTO KUprnuya 2,2,
PacyeTHyI0 CyMMapHyIo ITHHY onpeneldM no dopmyne (2.7):

L=L+L=6+3=9m

MaKcHMAaTbHYIO BENMUYMHY FOPU3OHTANBHBIX PACTATUBAIOIINX HAMpPSLKEHUIt B KNalKe INLEBO-
ro ciog onpeaenum no dopmyne (2.5):

o = (0,67 + 0,0088L)E arAr = (0,67 + 0,0088 x 9) 1364 x 0,000005% 50 = 0,26 MTla.

l'opu3oHTaNbHOE YCHIME, AeiCTBYIOLIee B Ka/Ke JTULIEBOrO CJI0si, PaBHO:

N=04=0,26 x 0,12 = 0,03 MH.

rae A — rUolaab BEPTUKAIBHOIO CEYEeHUs KJIAAKM JTMUEBOTO cios GpyTTO (C yYyeTOM ILIOLUAAM
CeYeHMs BEPTUMKAIbHBIX LUIBOB) BhICOTON | M, paBHas:

A=0,12 x 1,0 = 0,12 M2

IIpoyHOCTL HEADMHUPOBAHHOM KJIANKK Ha pacTsLKeHUe mposepsercs 1o gopmyne (2.1):

N,= R4, = 0,18 x 0,06 =0,011 MH < m/N = 1 x 0,03 MH;

rae Am — Iiowaab BEPTUKAJLHOIO CEYCHHA KMAAKM MO KUPIIUYY HETTO (3a BbIYETOM IUTOLAAK
CEYE€HUA BEPTHKA/IbHDbIX LLIBOB), paBHas:

A, = A/2=0,12/2 = 0,06 M2

Rl — pacyE€THOEC COTIPOTHUBICHHUE KINAAKH PACTAXKEHHIO MO NEPEBsA3aHHOMY CEYEHUIO, MPUHU-

maemoe no Ttabnuue 11 [1] u pasnoe 0,18 MIla anst knagku M3 KUpnu4a Mapku Mo
npounoctu 100.

[Tockonbky MPOYHOCTb KNAAKH HE obecrneyeHa, BHINOJHUM ee AapMHPOBAHHE TOPU3OHTAIbHDbI-
MU CTANbHBIMHM CCTKAMH.

[IpouHOCT, apMUPOBAHHOM KJIAAKM HA pacTsDKEHME MpoBepsieTcs 1o dopmyine (2.2):

N,=Y,RA, 20,75 % 2154,2 mN=1 x 0,03 = 0,03 MH,

rne R, — pacyeTHOe CONpPOTUBAEHME MPOAObHOW apMaTypsl CETKM, MpHHUMaemoe no [6] ans
apmarypbl Ki1acca A240 pasybiM 215 MITa;

11
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Y, — Ko3dduumeHT ycnosuit pabotnl, onpenenaemelit no rabauue 13 (1§. Ipu apMuposanuu
cetkamu v, = 0,75;
A, — mnuomank ce4eHus MPOROIbHONA apMaTyphI.

Orciona TpebyeMoe ceueHue NpoAoAbHON rOPU3OHTAIbHOR apMaTyphl B JIMLIEBOM CJIO€ KJal-
Ku BbIcOTO# 1,0 M paBHO:

A, = m N/(y,R) = 0,03/(0,75 x 215) = 0,000186 m? = 1,86 cm?.

CnenyeT OTMETHTD, 4TO Haubonee 3¢ heKTHBHO ObUIO ObI YCTAHABIUBATE CETKM C MPOAOJIBHOIM
apMaTypoii HauMeHbllero AMamMeTpa (3 MM) UM pacnonarath ux yate. IIppuMeHeHUE CEeTOK U3 apMaTy-
pbl A¥amMeTpPOM GoJiblile 5 MM NpPHUBENET K YBEJUYEHHIO TOJILMHBI FOPU3OHTAIBHBIX PACTBOPHBIX
LIBOB B MECTaX NepexIecTa CETOK.

IIpuHUMaeM apMUPOBAHHE TOPUIOHTANIBHBIMKM CETKaMU C TPEMS IMPOJOABHBIMM CTEPXKHSIMHU
yepe3 yeTslpe pada knaaku (~31 cm). Takum obpazom, TpebyeMasi rowanb CEYEHMUsI ONHOrO Mpo-
JIONIBHOTO CTEPXHS paBHa:

A= 1,86/[3(100/31)] = 0,192 cm,

TpuHUMaeM AUaMETP NPOJONbHOM apMaTypsl 5 MM (A= 0,196 cm?).

ITonepeynyio apmaTypy HasHayaeM KOHCTPYKTHBHO W3 apMaTypsl IMaMETPOM 3 MM C LIArOM
200 MM.

Hau6onbl1ast BENHYMHA FOPH3OHTANIBHBIX PACTATMBAIOIIMX HANIPSKEHUH NECTBYET B HUXKHEM
TPETH CTEHBI, T. €. Ha BRICOTE OT OMOPhI 0KO/O 1 M. Bellile apMupoBaHue BHINOMHSIETCA KOHCTPYKTHB-
HO TEMH e CETKAMM C LAroM 4epe3 aecsAThb psAnoB kianku (~77 cm).

Ha yrnax usrubaroime MOMEHTH pacnipefesieHbl O BBICOTE CTEHBI HOBOJBHO PABHOMEDHO.
IMoaToMy apMupoBaHHe TaM BBITOJIHAETCS CETKAMM Yepe3 JBa PSia Ha BCIO BBICOTY CTEHbI.

CoeMHEHHE TMEPECEKAlOIUXCst CETOK Ha YIJlaxX CTeH AOJDKHO BbIMONHAThCH [-06pa3HbiMu
CBapHbIMU ceTKaMM. Ha npaAMonuHeiHbIX yHacTKaxX JOMYyCKAeTCs YKIANbIBAaTh ceTKH BHaxuiecT. [loa-
poOHEe KOHCTPYKTUBHbIE TpeOOBaHHUs MO apMUPOBAHUIO nipuBefeHs B [1], [2].

6.2 Onpedeaenue pacmazusarowux ycualii 6 2ubKux c6a3nx

Hns T-oBpa3Horo ¢parmenTa ¢ rabapuramu 6 X 3 M ONpedeNnM PAaCTATMBAIOILME YCUTUS B
IUOKMX CBSA3AX.

s I'-06pa3Hbix GPpParMeHTOB ¢ ABYMS TEMIIEPATYPHLIMY 1LIBAMM Ha3HaueHWe PACYETHOH CyM-
MapHOM’ JUIMHBI MPOU3BOAUTCS 110 Popmynam (3.6) u (3.7) ¥ npuHKMaeTCs MAKCHUMAbHOE U3 IBYX
3HAYEHUH:

L=1L,+025L/L =6+0,25x3/6=6,12 m;
L=1,+0,25 L/L,=3+025x6/3=35m.

Mockonexy L = 6,12 M < 8,5 M, MakcUMabHbIe PACTATUBAIOLLME YCIIUSA B TMOKMX CBSI3AX
onpenenuM no gopmyne (3.5):

N=1,65[dL? + e]E 0,At = 1,65(0,05 x 6,122 + 0,15)3000/2,2 x 0,000005 x 50,7 = 1,15 kH.

TIpoBepka MPOYHOCTH CBA3M Ha PACTAXEHHE NPOU3BOANTCA NO dopmyne (3.1):

N, =AR=2x215=5992 H=59kH > mm,N=1 x2x 1,15=33«H,
— IUIOWAlb CeYEHMUs MPOAONBHOMN apMaTypHl CBA3M NMAMETPOM 6 MM, paBHas 28 MMZ,

A
5
R, — pacyerHOe COMPOTUBNEHHKE NPOLONBLHOI apMATYphl, MPUHUMAEMOE 110 [6] M1 apMaTyphl
knacca A240 paeHbeiM 215 MTTa.
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CTO 36554501-013-2008
CrnmcoK uTepaTypsi

1. CHull 11-22-81*. KameHHbIe U apMOKaMeHHbIE KOHCTPYKLIMHU.

2. IToco6ue Mo NpoeKTUPOBAHUIO KAMEHHBIX M aPMOKAMEHHBIX KOHCTPYKLMIH.

3. CHulIl 2.01.07-85*. Harpy3ku 1 BO3aeHCTBHA.

4. CHwuII 11-3-79*. CtpouTenbHas TerioTeXHUKa (CTIpaBoYHO, otMeHeH 01.10.2003 r.).
5. CHuIl 23-01-99*. CtpouTenibHast KTIUMATONOTHUS.

6. CHull 52-01-2003. betoHHbIe 1 Xene300eTOHHbIE KOHCTPYKLIUUA. OCHOBHbIE TOJIOXEHHUS.
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YIK 624.012.1/2

Kniouesble cnoBa: Kiajaka JMUEBOrO CNosl, TMGKHe CBSI3U, BEPTHKAIBHBIEC Ae(HOPMALIMOHHBIE ILUBbI,
TrOPUM3OHTaJIbHbBIE PACTATHBAIOWIME HAMPSKEHUA, TEMIIEPATYPHO-BIAXHOCTHbIE BO3AEHCTBUAS

CTAHOAPT OPrAHU3ALUNU

METOAbI PACHETA JIMLIEBOTO CNOS U3 KUPNUYHOW KJIAQKWU HAPY)XHbIX .
OBJIEMYEHHBIX CTEH C Y4ETOM TEMNEPATYPHO-B/IAXKHOCTHbIX BO3AEACTBUNA

CTO 36554501-013-2008

Orsercreennas 3a suinyck J.Q. Kaaununa

Moanucano B neuars 09.06.2008. Mopmar 60%84'/,.
- [Teyars oceTHas. Yen mey. 1. 1,86.
Tupax 200 k3. 3aka3 Ne 1024,

Omneuyamano 6 OAOQ «LITI»


https://meganorm.ru/Index2/2/4294855/4294855150.htm

