TENJIOBAA 3ALLUTA '
SAMYBINEHHbBIX CTPOUTEJIbHbIX KOHCTPYKLUMN.

U3MEHEHWE Ne2 B CIM 50.13330.2012
«TEMJIOBAA 3ALLNTA 3JAHUN»

3HAHUE. OrbIT. MACTEPCTBO. WWW.TN.RU



HUOKP C HUNCD

| aTan AHannTnyecknmn

Il oTan  OKcnepumeHT

Il aTan AHanuTnyecknmn
IV atan  MeTtogunyeckumn

Vatan  HopmoTtBopyeckum

m TEXHOHUKOJb

OoLeHKa Jonu NnoTepb TEenrnoBOW JHEPrun B
rPYHT, BbIBOAbl O HEOOXOAUMOCTU Pa3BUTUS
npoekTa

HaTypHoe noATBepXaeHue BbiBoaoB | atana,
pelleHne o Heobxo4MMOCTU MepecMoTpa
CYLLIECTBYOLLIEN METOAMKM

co3gaHue HOBOW pacyeTHOM MoAdenu Ha
6ase pesyneratoB | u |l aTanos

noaroToBKa npoekKkTa K01pfeKTI/IpOBOK
metogmkn E.7 CI 50.13330.20

akTyanndaumd MeToankm npoeKkTMpoBaHUA
Tennoson 3alUnNThbI 3arnyorneHHbIX
KOHCTPYKUUUN OTalJyinBa€MbIX 30aHNN

| aTan ' Il aTan | [l aTan | IV aTtan | V3Ta:

3HAHME. OlbIT. MACTEPCTBO.

23/09/21 2



HAUOKP C HUMCD fYf TEXHOHMKONDB

Oewncrteytowasa metoamka CrT Mpennoceinku ans nposeaeHns HUOKPa:
50.13330.2012. NMpunoxeHue E.7:
BriBoabl.

E.7 IlpHBeleHHOe CONpPOTHBISHHe TeIUIoNepeade IIOJIIOB, Roma . (M 2 -°C)/Br,
omnpesiengeTcs B ClleyIomeH I0CIe10BaTeTbHOCTH: ( I'Iponenemme pacdeThl H aHAIHM3 MAaCCHBA JAaHHBIX, HAKOIUIEHHBIX B pe-\

JI11 HeyTeIUIeHHBIX IIONIOB HA IPYHTE H CTEH, PACIOIOKEHHBIX HHJKe YPOBHA 3eMIH, C 3yabpTaTe, MO3BO/LIIOT CJellaTh BBIBOA, YTO neﬁcmyromax METOJHKa pacuera
k03(b(HIHEHTOM TemTompoBOTHOCTH X > 1.2 Br/(M 2 -°C) mo 30HaM mmHpHHOH 2 M, )
St et e i e ) 6 I i TeILIONOoTeph 4Yepe3 KOHCTPYKLHH B IpyHTe, coAepikamasca B myHkTe E.7 CII

R 50.13330.2012 He mpHurogHa I CKOIb-THOO TOYHOIO pacyeTa 3TOro SBIeHHS.

2.1 - mma I 30HEL;

g \_ JleficTBYIOAd METOAHKA HY KJaeTcs B ITepepadoTKe. Y,

S R, B HOBOH HI’KeHepHOH MeTOJHKe pacdeTa TeIUIoNepeladH depe3 OTpak-

AaronHe KOHCTPYKIIHH B TPYHTE /I BOIIPOCOB 3Hepro3hdeKTHBHOCTH 3a OCHO-

142-" IV" (a1 ocTaBmeHcs IIOMAIH [OIA);

BY MOKHO IIPHHATH JIOKATbHOE COIIPOTHBIIEHHE TEILIoIepeaade B CPEeaHEroao-

BBIX YyCIOBHSAX. [ KOHTPOJIA BOIPOCOB NPOMEp3aHHS H JOKATbHBIX IOTeph
* BBepneHve TpeboBaHMI NO TENSIOBOW 3aLLmTe

TEeILTOThI, BO3MOXHO, norpe6yrorcx HOBBIE XapPAKTEePHCTHKH H METOOH4YECKHEe

* PaspgenbHbln y4eT noTepb Yepes CTeHbl nogsarna W nosbl TIOXOIBL.
Mo rpyHTy Jng orpakAaroIiiX KOHCTPYKUHH B IPYHTe BOIPOC Ha3HaYeHHS MOTephb
TEILTIOThI A71A pacdeTa CHCTeM OTOILICHHA CIeayeT OTIAEIHTIb OT BOIIpOCa 3HEep-

* [lepeoLeHka ponu rpyHTa B TENMOBOM 3alyuTe .
road)d)elcrmmocm H HOPMHPOBAHHA TEILTOBBIX IIOTEPH, TAK KaK Ha OTAEIbHBIX

° yl-l eT yp‘ enbHbIX NoTe p b JHEe p mm Y4acTKaxX OHH INOTPEOYIOT Pa3IHYIHbIX METOAHK pacyeTa.
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OKCMNEPUMEHTAJIIbHAA YACTDb fiJ TEXHOHMKONB

° OKcnepuMeHT npoBoansica Ha npoTtsbkeHnn 1 roga 2020 — 2021 B 3gaHnmn HAACO

° Mccneposanu NOTOKM TEMMOBOW 3HEPrMn Yepes CTeHbl nogsana u nonbl no rpyHTy (I — IV 30HbI)

5 namepuTenbHbIX MOAYNen:
- 30 gart4unkoB Temnepatypbl

- 20 paTtymkKoB TENMNOBOIO NMNOTOKA

*  Kaxgble 10 MUHYT (ODUKCUPYIOTCA 3HAYEHUA TemrnepaTypbl HA NOBEPXHOCTAX U yOerbHbIN
TEeNnoBOW NOTOK ANSA BbIOpaHHbIX Y3I0B, a Takke TeMmnepaTypa BHyTPEHHEro Bo3ayxa

*  WN3mMeHeHna TemnepaTtyp HapyXXHOro U BHyTPEHHEro BO3ayXa CYLIECTBEHHbl «B MOMEHTEY,
HO MW MOXHO NpeHebpedb Npu Mmaccuse AaHHbIX B 5000 namepeHun
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OTNNYnUA HOBON METOOUKNU f1J TEXHOHMKONL

1. UxxeHepHasa metoaunka 6asmpyetcs Ha npuHumnax CI1 50.13330 Mpun. E7

2. BeegeH pasgernbHbln y4eT TensIoBbIX NOTEPb Yepes CTeHbI U MOM MO rPYHTY

3. BBOOUTCA BO3MOXHOCTb y4YeTa TennonpoBOLHOCTU rPyHTa

4. BBogouTcs ydeT yaenbHbIX noTepb Tensna

5. MNoBbIWaeTcs TOYHOCTb M TMBKOCTb NPOEKTUPOBaHNE TENO3aLLUTbI 3arnyOrneHHbIX KOHCTPYKLNIA
6

nepeCMOTpeHbl 3Ha4YeHNA COrMpoTuBreHna Ternsionepenayvye otTaesibHbiIX 30H KOHCprKLI,I/I17I B
rPyHTE

(" 2,1 s I soms; ' 2,1—ans | 30HsI ' 0% )
43- " I " ; : 3,8 — ansa |l 3oHbI : Munyc 12%
86- " IN " ; i 5,2 — ans |l 30HbI : MuHyc 40%

\ 142-" IV" ; (u1s ocraBiuelcs mIomaaM mnojia); : 7,7 — onga |V 30HbI i MuHyc 46% /

HencTeytoLee lMpennaraemoe Pasnuua



PACYET TEMNJIOBbLIX MOTEPb B IPYHT fLJ TEXHOHMKONb

CteHbl noaBana NMon no rpyHTy

Rnp = Acrcu R"P s Auon
4 4 + Ay + Ay + Ay +W L +¥ L

~~+AII +A“l +AIV +¥ L
RI RII R[]l RIV o RI RII RIII RIV

IIpuBeIeHHOE CONPOTHUBIICHHE TEIUIONEpe/jade CTCH B IPYHTE OIPEEIAeTCsS Ry, Ru, R, Riv — CONpOTHBIIEHHE TEILIONEpeade NepBOi, BTOPOH, TpeThel U Yer-
MIOJIOCAMH BJIOJIb IEPHMETpa 3/1aHus BeIcoToH 2 M. Kaxkmas mosoca — 3To 30Ha co BepTOit 30HEI1, (M2-°C)/BT;

CBOHM COITPOTHBJICHHEM TEILIONEpEna4e. Hpnnenem{oe COIIPOTHBJICHUE TEIUIONIE- ¥, — yIeIbHBIE TIOTEPH TEILIOTHI B MECTE CTHIKA [I0JIA CO CTEHOHU B CITydae pacoJo-

eJla4e CTeH B IPYHTEe PaCCYUTHIBACTCSA 110 hopMyIie
e P P opuy JKEHUS 110JIa 10 TPYHTY Ha ypOBHE 3eMJIU Wi Beime, B/(M-°C);

TIp¥ KCIIOIB30BAHMH ONMCAHHO} BBIIE METOXMKH IS pacdeTa roJ0BOro Mo-
L, — nepuMeTp 31aHNS Ha YPOBHE 3€MIIH, M;
TpeOJIeH s TEIUIOBO YHEPruH HEOOXOJAUMO YUHTHIBATh, YTO IIOTEPH TEILIA Yepes .
Wy,c — yZenbHBIE IIOTEPH TEILUIOTHI B MECTE CTHIKA I10JIa CO CTEHOM B CIIydae pacro-
OTpaXJaloIHe KOHCTPYKIUH B IPYHTE IIPOJOIDKAIOTCS HE TOJIBKO B TEYCHHE OTO-
JIOXKEHUS TI0JIa 10 TPYHTY HIDKe ypoBHS 3emiH, B1/(M-°C);
IIUTEBHOTO IIEPUOIa, @ B TEYEHHUH Beero rofa. I1oaToMy B pacuerax BMECTO Cpefi-

. Ly — nepuMeTp 3/1aHUs Ha YPOBHE CTHIKA II0JIa U CTEH B TPYHTE, M.
Hell TeMIIepaTypbl OTOIUTEIBHOrO NIEPHO/A U IPOLOIDKHTEILHOCTH OTONUTEIEHOTO

IepHoJa K TAKUM KOHCTPYKIUAM HCOGXOILHMO IIPUMEHATE CPEAHEIr0JOBYIO TEMIIE-

parypy H IPOAOJDKHUTEIIBHOCTE BCETO Iroja. R 1’6 R yr
6




HOPMATUBHbLIE TPEBOBAHUA TEMNJNO3ALWUTDI fLJ TEXHOHMKONb

HO6BbI% TpeboBaHMsA TennoBoW 3alnTbl Ang NONoB no rpyHTy n cteH nogsana: CI1 50.13330,
Tabn

3nanus u T'panyco-c BazoBbie 3HaueHUs TPeOYEMOro CONPOTHBIICHUS
TIOMEIICHHA, YTKH tenzonepenaue R, (M2 -°C)/BT, Orpakiaroux
KOI()DHUIKEHTHI | OTONHTENb .
au b HOro KOHCTpYKLHH
nepuoza,
°C-cyr/ron

Cren | JTTokpsr Iepexperruii (| Oxonu | ®onap

Ml U Yep/lauHbIX GAIKOHH ei
nepe Haj BIX
biTHIT | | HeoTaruiuBaeM || nBepeii,
Haj BIMH BUTPHH U
poesy NOMONbAMH | | BHTpaXe
MU U [0/IBAJIaMH i

HencTeyowme TpeboBaHUs TEMNSIOBOW SaLLl,I/ITbI ,u,nﬂ CTeH nouBana CIl 50.13330, Tabn.
npumeYyaHve 3 ‘ : :

Ilpumeuanus
1 3navenus s Beuuu [COI, oTAHYAIOIKXCS OT TaGNHYHBIX, CNIeyeT ONpe/eNATh no Gopmyse

R3? = a-ICOI + b,

rae I'COIT - rpayco-CyTky OTONMTENBHOTO NepHoaa, °C-cyT/ros, JUIs KOHKPETHOrO MyHKTa;
a, b — k03()DHUHMEHTHI, 3HAYEHHA KOTOPBIX CJELYET IPUHAMATD 110 JAHHBIM HACTOSAIICH Tab/IHUB! UTA COOTBETCTRYIO-
IMUX TPYIIN 30aHKH, 33 MCKTIOUeHHeM rpadbl 6, Ul rpyNILT 3AaHHi B CTpokax 1 1 2.

Jlns rpadet 6 s uaTepeana go 2000 °C-cyt/roa cneyer npuHuMats 6a30Boe 3HaUCHHE TPEGYEMOro CONPOTHB-
NeHus Tenonepeaaye paBHbIM 3Ha4eHuto wist 2000 °C-cyt/rop, mis uuTeppana cebime 12000 °C-cyt/rox cnemyer npu-
HuMaTh 6a3080€ 3HaueHHe TpeGyeMOoro ConpoTHBIIEHH TeILIONepe/aye paBHbIM 3HaYeHHIo 1A 12000 °C-cyt/ro.

2 }:[nx 3naHuu C U3OBITKAMH SBHOM TEIUIOTHI Gonee 23 BT/M Hopmupyemue 3HAYEHHA NMPHBEACHHOrO COMPOTHE-

3 HopMupyeMoe 3HayeHue npuseneuuoro conpo-rurmeuuu 'ren_nonepenaqe YaCTH CTEHBI, PACTIONIOXKEHHOH HUKe
YPOBHSA TPYHTa Ha DTyGHHY He mMeHee | M, ClieyeT NPUHUMATh TAKHM JKe, KaK IUIA CTCHBI, PACTIONIOXKCHHOH BBILIC
YPOBHSI IPYHTa.




NMPUMEPDBI PACHETA TEMJIO3ALUUTbI CTEH NOABAJIA (i rexHouukonb

hCTeHbI nogBana = 8 M, hTI/IM = 8 M

hCTeHbI nogBana = 8 M, hTVIM =2M

HoBaa MeToAVKa pacyeTa Tenn03aluTbl cTeH B rpyHTe (CM 50.13330.2012 npun E7)

HoBas meToguKa pacyeTa Tenno3alyutbl cTeH B rpyHTe (CM 50.13330.2012 npwun E7)

1|ropog Mocksa| N/A 1|ropog Mocksa| N/A

1| AnvHa 3paHua 20fm 1] AnvHa 3paHna 20|m

2| WwupwuHa 3paHna 12|m 2| WwnpwuHa 3gaHuna 12 m

3| Nepumetp cTeHbl B rpyHTE 64]m 3] NepumeTp CTEHbI B rpyHTE 64|m

4] BbicoTa cTeHbl B rpyHTe. ObLas 8|m 4] BbicoTa cTeHbl B rpyHTe. ObLas 2|m

5| BbicoTa cTeHbl B rpyHTe. 30Ha l 2 m 5| BbicoTa cTeHbl B rpyHTe. 30Ha |l 2 m

6] BbicoTa cTeHbl B rpyHTe. 30Halll 2 m 6] BbicoTa cTeHbl B rpyHTe. 30Ha |l Ofm

7| BbicoTa cTeHbi B rpyHTe. 3oHa lll 2Im 7] BbicoTa cTeHbl B rpyHTe. 30Ha lll 0fm

8| BbicoTa cTeHbl B rpyHTe. 30Ha IV 2{m 8| BbicoTa CTeHbI B rpyHTe. 30Ha IV Ofm

9| Nnowaab cTeHbl B rpyHTE. O6LWAn 512| m? 9] Nnowaab cTeHbl B rpyHTe. O6LWan 128|m?
10| Nnowaap cTeHbl B rpyHTe. 3oHa | 128 m? 10| Nnowaap cTeHbl B rpyHTe. 3oHa | 128|m*
11| Nnowaap cTeHbl B rpyHTe. 3oHa |l 128 m? 11| Nnowapp cTeHbl B rpyHTe. 3oHa ll ofm?
12 Nnowaab cTeHbl B rpyHTe. 30Ha lll 128|m? 12 Nnowaap cTeHbl B rpyHTe. 30Ha lll ofm?
13 Nnowaap cTeHbl B rpyHTe. 30Ha IV 128 ™’ 13] Nnowaap cTeHbl B rpyHTe. 30Ha IV o|m
14| TonwmHa cTeHbl B rpyHTe 0,3|m 14| TonwmHa cTeHbl B rpyHTe 0,3|m
15| TennonpoBoAHOCTb MaTepuana CTeHbI B rpyHTe 1,95| Bt/mK 15| TennonpoBoAHOCTbL MaTepuasna CTeHbl B rpyHTe 1,95| Bt/mMK
16] Tepmmnyeckoe conpoTUBAEHWE HECYLLEIN YacTW CTEeHbI 0,15 m’K/BT 16] Tepmuueckoe conpoTUBAEHME HECYLLEH YacTU CTEHbI 0,15 M’ K/BT
17| YoenvHble noTepu Tenna CTeHbI B rpyHTe 0,10] B1/mK 17]|YpenbHble noTepu Tenna CTeHbl B rpyHTe 0,10] Br/mK
18| R rpyHTaB30He | 1,05 MZK/BT 18| RrpyHTaB30HeE | 1,05 MZK/BT
19| R rpyHTa B30HE I 1,90 mM’K/BT 19| R rpyHTa B30HE I 1,90 M’K/BT
20| RrpyHTa B3oHelll 2,60 MZK/BT 20| RrpyHTa B3oHelll 2,60 MZK/BT
21| R rpyHTaB30HE IV 3,85| M°K/BT 21| R rpyHTaB30HE IV 3,85| m’K/BT
22| NpuBeaeHHOe cCONPOTUBEHKE Tenonepesade CTeHbl B rpyHTe 1,84 m’K/BT 22| NpuBeaeHHOe CONPOTUB/IEHNE Tenaonepesaye CTeHbl B rpyHTe 1,00 m’K/BT

| 23] Koaggwgmemxcnosmﬁ aKcnavarauyy XPS 0,90 N/A 23 Kosggmgmemxcnoawﬁ aKcnayaraumi XPS 0,90 N/A

24 TENNO3ALLMUTA. HopmaTtve AnA CTeH B rpyHTe 2,99 M2K/BT 24 TENNTO3ALLMTA. HopmaTvB Ana CTEH B rpyHTe 2,99 M’K/BT
25] TENNO3ALWMTA. lononHuTenbHaa TonwmHa XPS ana BbiNONHEHNA HOPM 50,00 MM 25] TENNTO3ALLMNTA. lononHuTenbHaa TonwmHa XPS Ana BbiNnOHEHNA HOPM 80,00 MM
26| 9HEPTOCBEPEXEHWE. Hopmatus gnA CTEH B rpyHTe 3,27 MZK/BT 26| SHEPTOCBEPEXXEHWE. Hopmatns gns CTeH B rpyHTe 3,27 MZK/BT
27| 9HEPTOCBEPEXEHUE. flononHuTenbHaa TonwmHa XPS ana BbInoNHEHNA HOpM 60,00 MM 27| 3HEPTOCBEPEXEHUE. lononHutenbHas TonwmHa XPS ana BbINOAHEHNA HOpM 90,00 MM




OCHOBHbIE BbIBO[bI f1f TEXHOHMKOND

YyYeT TennoBbIX NOTEPb Yepe3 rPyHT CTAaHOBUTCA 00s13aTENbHbIM
C 2022 pac4yeT TennoBbIX NOTEPb AOIMKEH OCYLLECTBNATLCA No HoBon meTtoauke CI1 50 npun. E7

YToYHEHHble NoTepu Tenna B rpyHT Bo3pacTatoT Ha 130 — 150% no cpaBHeHWo ¢ pacyetamu no
CTapown MEeTOANKOWN

[Mpn pacyetax aHeproaddeKTUBHOCTM 3gaHun ans Bbluncnenus [COIN npuHMMaeTcs He
cpedHee 3HayeHue TemnepaTypbl OTONUTENLHOIO Nepuoaa, a cpeaHss Temnepartypa roga. lpum
9TOM ASNIUTENbHOCTb Nepuoaa paBHa roqoBOMY LMKITY, @ He OTONUTENLHOMY nepuoay

R(,Tl°=a*FCOI'I+b=a*(tBH--tmgj’[zm_EJ +b

3HayeHna cpegHerogoBOM Temnepartypbl NpyM MNPOEKTUPOBaHUM HeobXxoauMo MNpUMHUMAaTb Mo
Tabnuiie 5.1 CIM 131.13330.2020 (ctonbell No14)

CII 131.13330.2020
5 Cpeanaz MecsHas ¥ o083 TEMUEPATYPSH! BO3AYX2

5.1 Cpeanss MecauHa% B rOA0B2S TEMDEpaTyphl Bo3ayxa, “C. npasesess! s Tabmume 5.1.
TabGanna 5.l

PecnyGumxa, kpail, 25TOHOMEES OKPYT, O0ZaCTS, IYEKT I I | m v A VI | VI |VI] IX X X1 XII]| lNoa

Pocaybansa Aasiren (Aasues) | | |
Mafxon 02| 09 | 57 | 11,9163 |202]|230|228|180| 11,5 | 6.1 1,811 11,7




3AKIMKOYEHUE fLJ TEXHOHMKONb

* O6HoBneHHas pegakuma CI1 50.13330.2012 n3am. Ne2 «TennoBad 3awmTta 3gaHUn» npoLuna
ctaguo nyénuyHoro obeyxaeHnsa u npuHaTa Bo BTopon pegakumn MK 8.1 «Tennounsonaumnsa» TK
465 «CTponTENLCTBOY

* [1lnaHupyembin cpok yTBepxaeHus gokymeHta MnHctpoem Poccum — oo koHua 2021 roga
* [lporHosnpyemoe BBegeHNe B gencteme — cepeanHa 2022 roga



f1\ TEXHOHMKOND

CNACUBO 3A BHUMAHMUE!

LLErnoB CTAHUCIIAB AHATOJIbEBHNY
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WWW.TN.RU 8 800 200 05 65

NMNPO®ECCUOHANBHBLIE KOHCYNbTALUUK



