HPAKTUYECKOE 3AHATHUE Nel

Ten1oTeXHHYeCKUM pacyer OrpaxkaaMX KOHCTPYKUMH 31aHUS

1. Hexonnbie 1anHbIe

Hecxonnsle nanHbie 1718 BEIMOIHEHHA paboTe! BEIDHpa-
I0TCA 10 HOMEPY 3aJiaHHdA, ONpeacnseMoMy npenoaasareneM. Mecro-
HAXOKACHHE 3JaHHA M 30Ha BIAKHOCTH MO KapTe, HOMEpP H cXeMma
CTEHOBOH MaHENH, HOMEP H MJIaH KOMHATHl, TEMICPATYPLl HAPYKHOIO
BO3YXa, NPOAOKHTEILHOCTE OTOMHTEIBLHONO NMEPHOJA NPHBEICHE
B mpun. 1-3.

Pacuernas Temmeparypa BHYTPEHHETO BO3AyXa [ TNPHHHMAcTCs
JUIS AMIIBIX KOMHAT B XOJOAHBIH neproa roga pasHoii 1, = +18 °C npu
TEMIIEPATYPE XONOAHOH NATHAHEBKH [ =—30°C u 1 =+20°C npu
t < —30 °C; oTHOCHTENLHAA BIAXKHOCTEL BO3AYXa @ = 55 %.

KanuraneHbie BHYTPEHHHE CTCHB! BBIMOMHEHBI M3 CHIMKaTHOTO
kupmuga (mwiotaocts p = 1800 kr/m’) Tommmuoi 380 MM, BHYTpEH-
HHE TIEPErOPOIKH — H3 GeTOHHBIX THT (p = 2400 kr/M*) TomuHHOI
100 mm. Otoenka BHYTPEHHHX IMOBEPXHOCTEH CTEH Takad e, Kak
Yy Hapy#HOH CTEHOBOH MaHenu no 3agaHdio. KoHcTpykuun nepexpel-
THIl TPHHUMaOTCA 110 npui. 4. BeicoTa nomenmenns Me#1y OTMETKaMH



nonos 3,0 m; BeicoTa okHa 1,8 M; BeicoTa Aeepu 2,0 M; TonmuRy aepe-
BAHHOH OBepH NpHHATE 40 MM.

TennorexnuueckHe NOKAa3aTenH CTPOHTEILHBIX MaTepHANOB NpPH-
BEICHEI B MIPHIL 5 B 3aBHCHMOCTH OT YCIOBHH 3IKCIUTYaTallHH Orpakia-
IOIIHX KOHCTPYKLHI. YcnoBHS IKCMIyaTalluH IPHHHMAIOTCA C YUETOM
30HEI BIAKHOCTH H BIAXKHOCTHOTO pEKHMA NMOMEHIEHHS Mo Tadm. 1.
30HEI BIA#HOCTH TOPOIOB AaHel B npui. 1. BnaxkHoOCTHEINH pexuM and
AHIBIX 31aHHH HOPMAIBHBI.

Taommya |1

Yeaopua 3KCILIVATALMHE OTPAKIANINX KOHCTPYKUMIi

BramHOCTHBEIH pekHM YenoBHA SKCIUTVATALIHH B 30HAX BAAKHOCTH
NOMEIIEHHI 1 (cyxan) 2 (HopMansHaA ) 3 (BnaxHa)
Cyxoii A A b
HopMansabii A b b
Bnamsnii b b b

2. TenyiorexHH4eCKHH pacuer

CormacHo CTPOMTENILHBIM HOpPMaM CONPOTHBICHHE TeIUIONEpe-
Jaue OrpakIalOUIMX KOHCTPYKUMH R cleayeT NPHHHMATH PaBHBIM
Gonmpmemy u3 aByx: K" (TpebyeMoe CONpOTHRICHHE TEMIONEpEnaue
N0 CaHUTAPHO-THTHEHHWYECKHM YcnoBuaM) u R (conporuBicHue
TenIonepeiade no ycloBHAM JHeprocoepexeHHs ).

CneayeTr oDpaTHTh BHHMAaHHE, YTO CTPOHTEALHEIC HOPMBI JOITY-
CKalOT ONpEAEIaTh YPOBEHb TEIIO3AUIHTEI 10 BEIHYHHE CONPOTHBIC-
HHSA TEMJIONEpeJaue Nno CaHHTAPHO-THTHEHHYECKHM TpeDoBaHuAM /Ui
00LEKTOB ¢ H30OBITOYHBIMH TEMJIOBLICICHHAMH, a TAKKE 1A PEKOH-
CTPYHPYEMEIX 31aHHH.

TpebGyemoe conpoTHBienne TelIonepeiayde

Conporupnenne Tennonepenade R apnserca HAHMEHLIINM, TIPH
KOTOpOM 0DecreyHBaeTcs JOMycTHMAad 10 CAHHTAPHO-THIHEHHYECKHM
TpeboBaHHMAM MHHHMATLHAS TEMIEpaTypa BHYTPEHHEH NMOBEPXHOCTH



OTpakIeHHA MPH pacueTHOH 3MMHEH TeMMepaType HapykKHOIO BO3-
NyXa; H pacCYHTLIBAETCA OHO N0 opmyne

,,,_(ra—r“]n -
"= a A" i

rne R;” — tpebGyemoe conporuBnenue Temnonepenade, M’ - °C / Br;
! — pacyeTHas TEMNEparypa BHYTPEHHEro Bo3ayxa, °C; f — pacueT-
Has TEMIIEpaTypa HAPYKHOTO BO3IYXA, PABHAS TEMIIEPATYPE XOMOAHOH
naTHAHEeRKH, °C; n — nonpasouHblH Ko3(QHIHEHT HA pacyETHYIO pas-
HOCTBL TEMIEPATYp, 3aBHCALIHH OT MOJIOKEHHA HAPYKHOH NMOBEPXHO-
CTH [0 OTHOLICHHIO K HAPYKHOMY BO3IYXY, A4 HAPYKHEBIX CTEH 11 = |;
Ar* — HOPMHPYEMEIH TeMIepaTypHBIi Nepenan (pa3HoCTh) MEXKIY
TEMIEPaTypoil BHYTPEHHErD BO3AyXa H TEMIIEPAaTypoil BHYTpPEHHEH
MOBEPXHOCTH CTCHBI, IPHHHMAEMBIi 10 Tabn.  2; o, — ko3 duimenT
TENIOBOCHPHATHA BHYTPEHHEH NOBEPXHOCTH OTPakIAcHHA, NPHHHMAe-
MBIii 118 TIaAKHX BHYTPEHHHX NoBepXHOCTEi pasHeM 8,7 B/(M” - °C).

Tabmuya 2

3navenHs HOPMHPYEMOT0 TeMIOEPaTYPHOIo nepenana Ar"

Hasnauenne 3gaHuii 3navenus Am, °C
ans JUIA MOKPRITHH | A NepexkphITHIi
HAPYAHBEIX | M YepIaaHEIX Ha NOABAIOM
CTeH MepeKpuITHi H OpOoe3IaMH
Hunkle, nededHBIE, JSTCKHE ) 3 2
OGECTECHHEBIE, 4.5 4 25
AIMHHHCTPATHEHEIE, OBITOBEIC
[lpouzeoacTEEHHEIE C CYXHM e f I],E{:. -1 2.5
H HOPMAAEHEIM PERHMOM HO He = T HO He =
[MponzeoacTEEHHEIE C BAAKHEIM L=k 0.8(r, — t) 2.5
PEARHMOM

fpusvesanue. B Tabn. 2 1, — TeMNEPaTypa TOUKH POCH NPH PACUETHRIX 3Have-
HHSX [, H OTHOCHTENLHOMH BIAKHOCTH BO3IYXA .

Tpebyemoe conpoTuBleHHE Temuonepenade okoH R," NMpHHHMa-
€Tcs B 3aBUCHMOCTH OT pPa3HOCTH TEMIEPaTyp BHYTPEHHEro BO3AyXa



M CPEIHCH TEMIEpaTyphl HAMOOJEEe XONOAHOH TATHAHEBKH (I — 1)
no tabn. 3. 3uadenue BeIDPAHHOTO CONMPOTHBICHHS TEMIONEpeaaqye
H COOTBETCTBYIOIIYIO €MY KOHCTPYKIIHIO OCTCKJICHHA CIICAYET NPHBE-
CTH B MOACHHUTEILHOH 3aMHCKE.

Jlns o0mecTBEeHHBIX H MPOH3BOACTBEHHBIX 30aHMH 3HaucHHA R,"
OKOH M (poHapel npHHUMaoTca no [1].

ConpoTHBiienHe Tenjaonepeaaye
M0 YCJA0BHAM JHeprochepexeHns
ConpoTHBIEHHE TEIUIONEPEJade M0 YCIOBHAM IHeprocbepekeHHA
R)" npunuMaercd o Tabn. 4 B 3aBHCHMOCTH OT Ha3HAYCHUS 3JaHUA,
BHIa HAPY/KHOIO OTPaK/JICHHA H BEIHYHHEI TPagyCcOCYTOK OTOMHTEIb-
HOro nepuoaa B (noxazarens cypoBoctu knumara). [lokazarens B pac-
CUHMTHIBaeTcA no opmyne

B={f —¢ Y& ;

rae ! — CpejHss TeMIEePaTypa HAPYKHOTO BO3IYXA 33 OTONHTENbHEIH
nepuog, °C; £ — NpoAoIKHTENBHOCTE OTONHTEILHOTO MEPHO/A, CYT.

Tatnuya = 3

Inavennn K" H KOHCTPYKLHH OCTEKIEHHA
A5 OKOH HKHIILIX 31aHHi

. =13 °C R;", m* - °C/Br THn oCTEKNCHHA
Ho 25 0,18 OauHapHoe B AepeBAHHBIX NEPEILICTaX
Ceeiue 25 go 44 0,39 JeoiiHoe B AepeBAHHEBIX CIIAPEHHBIX MEPETIeTax
Cewiue 44 no 49 0,42 HeoiiHoe B AepeBAHHBIX PAICABHEIX MIEPEIIeTax
Ceriue 49 0,53 Tpoiinoe B AepeBAHHLIX NeperUieTax (CnapeHHkI
H OJIHHAPHBLIH )

ﬂ[l']E,EI,EJ'IE][HE TOTHIHHLI YTEILTHHIIETD C105

Pacuernoe conpoTHBieHne Temionepeiade R orpaiaatoniei koH-
CTPYKLHH NPHHHMAETCA PaBHLIM DONbIIEMY H3 NONYYEHHEIX 3HAYEHHH
R,;"u R;". W3 ypapuennsa ( 2) HaXoauTCA TEPMHUECKOE CONPOTHBICHHE
CIIOSl YTEILTHTENA R, , 110 BEIHYHHE KOTOPOTO MOAKHO ONPE/IEIHTE TOI-
IIHHY YTEIIAIOMIEr0 ClI0si KOHCTPYKLHH:



Ry = Ho, + R+t Ry +.oo+R, 1 ay, [ -2)

rae R, ... RM, ... R — TCpMHYCCKHE CONPOTHBICHHA OTACTBLHBIX
CIIOCB OTpakIaloniei KOHCTPYKLHH, ONpElensAcMble ANIA BCEX CIOEB
(3a HCKIIIOYCHHEM BO3AYUIHEIX Mpocioek) Kak R = & /i, m* - °C / Br;
€t — KO3(PHUIHEHT TENI00TAaYH HAPYAKHOH MOBEPXHOCTH OTPaKIal0-
i€l KOHCTPYKLHMH; A1 3HMHHX YCIOBHH cornacHo [1] nna nosepxHo-
CTeH, CONPHKACAIOIIHXCS C HAPYHKHBIM BO3TyXoM, o, = 23 Br/(m* - °C).

Tepmuueckoe CONPOTHBIEHHE 3aMKHYTHIX BEPTHKANBHBIX BO3-
OymHeIX npocnoek npu TommuHe 0,03 ... 0,05 M MOKHO NpPHHATE
cornacuo [1]R_=0,16 m* - °C.

Taamuya 4
Conporusiienne Tenjionepeiade
10 YCA0BHAM IHeprochepemxennn R

Hasnauenme | Teicaun Conporuenenne Temonepeaaye R, m* - °C/Br

At ﬁaﬁiﬂ' CTEeH MOKPBITHIT | NEPEKPLITHIA HEOTANIH- | OKOH
BAEMBIX MOMELICHHI

Hunsie, = 2.1 32 2.8 0,35
JeueHRIE, 4 2.8 472 3,7 0,40
AETCKHE (] 3.5 52 4.6 0,45
8 4.2 6,2 5,5 0,50
10 4.9 7.2 6.4 0,55
12 5,6 82 7.3 0,60
Odmecr- 2 1.6 2.4 2,0 0,33
BCHHbIC A 2.4 32 2.7 0,38
6 3,0 4.0 34 0.43
8 3.6 4.8 4.1 0,48
10 4,2 5,6 4.8 0,53
12 4.8 6,4 5,5 0,58
[pouzsos- 2 14 2,0 1.4 0,21
CTBCHHEIC 4 1.8 2.5 1,8 0,24
6 2,2 3,0 22 0,27
8 2,6 3.5 2,6 0,30
10 3.0 4,0 30 0,33
12 3.4 4,5 34 0,36




MMpumep 1. Jna mapyaxnoil TpexcnoiiHoH CTEHOBOH NaHEmH
AKHJIOTO 10Ma (pHC. 1) ONPENCIHTE TOMMHAY €108 YTEIUIHTENd 0, U3
KepaM3HTODETOHA.
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Puc. 1. Cxema creHOBOH NaHenu:

| — KHpNHYHAA KIaJKa W3 HHAHOTO kKupnada (p = 1800 krim’);
2 — kepamanTobeToH (p = 800 krim®);
3 — H3BeCTROBO-TIecYaHas WTykarypra (p = 1600 kriv?)

Hexoonwte dannble

Temneparypa suytpennero Bozayxa ¢ =20°C, remneparypa
Hapy:kHOro Bo3ayxa [ = —28 °C, cpeanas TeMICpaTypa Hapy:KHOTO
BO3IYXA 3d OTOMUTENbHLIH nepuo { = —7,8 °C, NpoaoKHUTEIbHOCT
otonuTensHoro nepuoaa 280 cyrok. 30Ha BIaXKHOCTH — 2, YCIOBHA
sxcrnyarauuu b (cm. Tabn.  1).

3nauennus Ko HIHEHTOB TEMIONPOBOAHOCTH MATEpHANOB MO
npun. 2: g kupnudaHoi knaaku A, = 0,81 Br/(m - °C); nna kepam3u-
Toberona A, = 0,31 Br/(m - °C); nna mrykarypku A, = 0,81 Bt/(m - °C).

Pewenue

Hﬂﬁ,[[ﬂil\-‘[ MHHHMAIBHOC CONPOTHBIACHHE TCEILIONEpEda4e, Tpe-
ﬁ‘_’y’EMﬂﬂ mo CAHHTAPHO-THTHCHHYCCKHM YCIOBHAM. Cornacuo

ypaeHeHHO (1)

Rg,,:(rn—r"]n _(20+28)1

=1,38 M*-°C/Br.
o AL 8,7-4



BEJ]HT-IHHE ['[JEI[}-’CDC}'TUR OTOIMHTEIIBHOTD HEPHG,HH COCTABIACT
B=(1,—1t )Z_ =(20+7,8)280="7784 rpax - cyr.

[Io Tabn. 4 HaXOmHM COMPOTHBICHHE TEIIONEpPEaadye Mo ycio-
BHAM dHeprocOepexenus: R, = 2.4 M* - °C/Br. Tak kak Oonbuieii sBms-
eTCs MOC/IEAHAsA BeaHunHa R, ee M NPUHHMAEM B KA4eCTBE pacyer-
HOTO CONPOTHBIICHHS TEIUIONepeaaUe.

VYpaBuenue (  2) npuMeT BHI
2,4=1/8,7+0,125/0,81 + 8, /0,31 +1/23.

H3 mocrnegnero COOTHOIIGHHA HAXOAHM TONIIHHY YTEIUIAHOILIETO
ClIos Erj:ﬂ =,589 M H okpyraaeM 10 BeaH4HHEL 0,6 M.
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Bapuanre! 3ananuii

[punoxenue 1

Temmneparypa ok

= = HAPYKHOTO E %
s | 88| § posyxa, °C | 5 5
= | 2R E7 | B3
= 3 E = % Topoa u 30HA BIAKHOCTH ) SN _E“ = %
¢ |35 25| ‘wwem [FE (SE|EE
g | gg| g f | g2 | EE

Z28 | 3 SE | g2 | g%

e = = @ = g3

Be | £

1 1 1 Apxanrensck 1 —31 —4, 253
2 2 2 AcTpaxaHs 3 —23 ~3.2 167
3 3 3 Yapa 3 —46 -14.8 267
4 4 4 H. Hosropon 2 -31 —4.1 215
5 5 5 Kpacuonap 3 -19 2 149
6 6 1 Psa3ane 2 =77 =3.5 208
7 7 2 Yura 3 —38 -11.4 242
] b 3 Hepunnck 3 —44 —14,1 233
9 9 4 C.-llerepbypr 1 —26 1,8 220
10 10 5 Kazans 2 =32 5,2 215
11 1 1 Boponex 3 —26 =31 196
12 2 2 [poznbiii 3 —-18 0.9 160
13 3 3 Exarepundypr 3 =35 —b 230
14 4 4 Hpryrek 3 36 —8.5 240
15 5 5 Omick 3 =37 -84 221
16 6 | Va3 =35 -5.9 213
17 7 2 benropon 3 23 -1.9 191
18 8 3 [Mekoe 2 =26 -1,6 212
19 9 4 bparck 3 —43 —8.6 249
20 10 5 Mypmanck 1 =27 ~3.2 275
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[Ipunoxenue 2

CxeMBl OrpaxkIal0NIHX KOHCTPYKIHI

Bapuaur |
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1, 5 — wrykarypka H3BECTKOBO-
1ecuanan (p = 1600); 2, 4 — knagka
W3 IIHHAHOTO Kupnuya (p = 1600);

3 — nenononuyperax (p = 80)

Bapuant 3
1 i
A A
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| — mTyKaTypKa HiBeCTHOBO-
necuanas (p = 1600);
2 — razobeton (p = 400)

BapuanT 2
L. 2 3 4 5 15
AN Al

TR
OXON SN

10 40| 50 b, 50040
b 4T

=
e

1 — cyxas wrykarypka (p = 800);
2, 6 — menesoderon (p = 2500);
3, 5 — Bo3AYIHAA NPOCIOHKA;
4 — MaTEl MHHEPATOBATHLIE

npowreHete (p = 350)

Bapnant 4
3

2
.,,“'".f e .f'l,.«‘ / fa""';l_
O LR

Bule BT :
ekl J . =

ISJ B 20

=

1= - S

I — cyxas urrykarypka (p = 800);
2 — gepamsuToberon (p = 600);
3 — 00MHUOBOYHAR IUIHTKA
13 mpamopa (p = 2800)
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Bapuant 5

3%
el

I SRR

13| (30

e =

o cyxas wrykarypa (p = 800);

2, 4 — wenesoberon (p = 2500);
3 — MHHEPANOBATHEIE TUTHTEL
#ectrue (p = 300)

Bapuant 7

20

Jep—ri

| — WTYyKaTypKa HIBECTKOBO-
necuanan (p = 1600); 2 — knanka
M3 IuHAHOTrO Kupnuya (p = 1800)

_“-_w

N

o
& N

()

b

| — acDecTouUeMeHTHEIH THCT
(p=1800); 2 — MuHepanoeaTHbIE
rauTel markue (p = 200);

3 — menesoberton (p = 2500)

S

6

Y
-

50| | 6

—
.

1, 4 — acbhecToueMeHTHBIH THCT
(p = 1800); 2 — muHepanoBaTHsle
nauTe Markue (p = 100);

3 — BO3AYIIHAA NPOCIOKa
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Bapuant 9 Bapuaurl0
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I, 4 — wTYyKaTYpKa HIBECTKOBO- 1, 7 — acbecToueMeHTHRIH nHCT
necuanan (p = 1600); (p=1800); 2, 4, 6 — nauTe
2 — Knaaka ¥3 CHIHKATHOTO apesecHo-ponokHucThIe (p = 200);
knpnuya (p = 1800); 3, 5 — BoagyuHas npociIoHka

3 — razobeton (p = 400)

Mpuseevanus: 1. Hymepanus cnoeg orpasianiiHX KOHCTPYKLUMI cO CTOPOHRI
MOMEIIEHHA.

2. Ha exemax npHBeeHE TOMLKO TE AEMEHThl KOHCTPYKIMIL, KOTOphIE HEOOX0-
JIHME! JUTA TEIUIOTEXHHYECKOTO PACYETa.

3. [110THOCTL MATEPHANIOB P YKA3AHA B KI/M, TOIIHHA CIIOA & — B MM; '5:_-,1 —
TONNIIHHA YTEIUIAMIErD CA08, KOTOPYHD NPEJCTOHT ONPEIENHTh HA OCHOBAHHH TEILI0-
TEXHHYECKOTO pacueTa.
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[Tpunoxenue 3

ILnans! KHIBIX KOMHAT

A
L
1900
1500
3800

1800 |

1500
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[Tpunoxenue 4

CxeMbl nepekpLITHI

1. Yepaaunoe nepekpriTHE (MOKPLITHE)

BOJOHIOMALHOHHEIH KOBEP (1A NOKPLITHA)

yremnuTens nenoberon, p = 1000 kriv’

wenelobetonHas mauTa, 0 = 220 MM

JETHPKA LEMEHTHBIM PACTBOPOM, 6 = 5 MM

2. MexnyaTaxHoe NepeKkpuITHE

cocHOBas nocka, o = 40 MM

BO3AYLIHAS npocnoiika, 6 = 40 mm

wene3o0eToHHas nauTa, 6 = 220 MM

JATHPKA LEMEHTHBIM PACTBOPOM, 0 = 5 MM

e —— 1
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3, HL‘.PEK[]LITHE: HaOd HEOTAMIIHBACMBIM IMOABATOM

cocHOBaA nocka, & =40 mm

BOIYIIHAA Hpocnoiika, 6 = 40 MM

yrennurens nexobero, p = 1000 krim’

wenesobetoudan rmaura, 6 = 220 MM

JATHPKA LEMEHTHEIM PACTBOPOM, & = 5 MM

16



Tennoguinyeckne xapakTepHCTHKH MATEePHAIOB

[Ipunoxenue 5

KoadupuimenTrl pH yCIOBHAX IKCUTYA-

i Taunu A u b
HaumeHoBaHHe MaTepHana HOCTE | TEMIONPOBOAHOCTH TEMNOYCBOCHHA
p, Krim? A, Br/(m - °C) S, Bt/(m? - °C)
A [ A [
Henesobeton 2500 1,92 204 18,0 17,0
BeToH Ha rpaBHH 2400 1.74 1.86 16,8 17,9
Kepamautobeton 800 0.24 0,31 383 4.77
lazo- u nerobeTon 400 0.14 0.15 2,19 242
LlemenTHo-necuanwiii pacteop | 1800 0.76 0.93 9.6 11.1
HaeecTrOBO-NIECYaHbBIH 1600 0.70 081 B5.649 976
pacTeop
JIueTel THOCOBRE OOIIHEBOY- 200 0.19 0.21 334 366
HBIE (CyXas IITYKATYPKA)
KupnuuHas knajaka 1800 0.70 0.81 9.2 10.1
H3 MIHHAHOIO KHPIHYA 1600 0.58 0.70 8.08 9.23
Kupnuunas knajqka 1800 0.76 0.87 9.77 10,9
H3 CHIHKATHOIO KHpIHYa
ODbmHUOBOTHAR ITHTKA 2800 2.01 2.91] 22 86 22 86
H3 MpaMopa
CocHa H ek 500 0.14 0.18 3.87 4.54
MONEPEK BOIOKOH
[InuT apesecHo- 200 0.07 0.08 1.67 1.81
BOTOKHHCTRIE
MuHEPATOBATHEIE IHTEL 350 0.09 0,11 1.46 1.72
300 0,09 0.09 1.32 1.44
200 0.08 0.08 1.01 1,11
100 0.06 0.07 0,64 0.73
[enononuyperan 80 0.05 0.05 0.67 0,70
AchecToleMeHTHRIR THeT 1800 0.47 0,52 T:55 B.12
CTerno okOHHOES 2500 0.76 0.76 10,80 10,80
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