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«JICP. CreHOBbIe MaTepuasnbi» —
6usHec-HanpasneHune «pynnbi JICP»,

obbveguHeHne NnpegnpuUATUA — KPYNHENLWNX

npomssop,meneﬁl CTEHOBbLIX MaTepPnanosB.

B coctaBe npeanpnaTnAa wecTtb 3aBOA40B.

MoLwHocTHn

YeTbipe KMpNU4HbIX 3aBoAa:

+ KonnuHcknin KupnunyHoiin 3aBog («<KK3»)
B I. KonnuHo, CaHkT-MeTepbypr

+ Hukonbcknin KupnuuHolin 3aBog («HK3»)
B KnpoBckom paiioHe JleHUHrpaackom obnactum

« PaboBckuin KnpnuuHblii 3aBog («PK3»)
B TOCHEHCKOM palioHe JIeHHrpaacKoii obnactu

« MaBnoso-lMocaackun knpnuyHbin 3aBof («MMK3)
B I. MaBnosckuit Mocag MockoBcKow obnactu

UcTopus

OcHoBaHue B 2004 .

MpowusBogfcTBo razobeToHHo npoayKuun «JICP. CteHoBble»
ocHOBaHoO B 2004 r. nog 6peHgom AEROC nonHocTbio

Ha aBTOMaTU31POBaHHOM NPON3BOACTBE, OCHALLEHHOM
BbICOKOTEXHOIOTMYHBIM HEMEL KM 060pyAoBaHNEM
Wehrhahn.

Mbl nepebiMu Nnpounssenu razobetoH D300 kKnaccom
npo4YHocTM B2,0 — cambIl 1€rknin KOHCTPYKTUBHO-
TENNON30MALUNOHHbI MaTepuan B mmupe. D300 — 310
KaMeHHble CTeHbl ToNwuHon 300 mm, obecneynBatolme
HOPMAaTUBHYIO TEMMOBYIO 3aLUNTY.

Y Hac camblii LULMPOKUI aCCOPTUMEHT BblNyCKaeMomn
npoaykummn: ot D200 go D600 n ot B1,0 go B5,0.

IlBa 3aBopa no nponsBoACTBY
n3genvum ns auencroro 6eToHa
ABTOKJIaBHOro TBepAeHus:

+ CepTONOBCKUI ra306eToHHbIN 3aBog, («CM3»)
B 1. CepTonoBo JleHVHrpapckoi obnactu

+ KMKeprHCKMI ra306eToHHBIN 3aBog («KI3»)
B M. KukeprHo JleHnHrpagckol obnactu

Isrstena.ru




3a npouegLwe rofbi
NpoK3BeaeHO 1 peann3oBaHo bonee
5 000 000 ky6. M NpoayKLMM.

OnTMManbHOCTb

Camas yHuBepcanbHaa normctmka: «Cr3» n «KIM3»
HaxoAATCA B AUaMeTPanbHO NPOTUBOMONOMHbIX YacTAX
JleHnHrpapckon obnacTu: 3aBof B KnkepnHo — Ha ceBepo-
BOCTOKe Bonocosckoro paroHa, 3asog 8 Ceptonoso —

Ha ceBepo-3anage BceBonoXcKoro panoHa.

Wx pacnonoxeHue no3sonAeT onTMMM3NPOBaTh JIOTMCTUKY
1 obecneyrBaTb Hanbonee GbICTPYIO U KAUECTBEHHYHO
[0CTaBKy npoayKuum nog 6peHpgom «J1CP».

N3meHeHna B 2019r.

3HaunTeNbHblE N3MEHEHNA

B KOMNaHUM NPOM3oWM B 2019 T, - NpounseeaeH pebpeHanHr. lazobetoH AEROC Hauan

BbINycKaTbCA nog 6peHgom «J1CP».
« 3anycKk HOBOW NPOV3BOACTBEHHOW NHUK B . CepTONOBO.

+ 3akpbITre caenku no nprobpeteHnto 000 «H+H» —
POCCUINCKOro NoapasaeneHns 4aTCcKow rpynbl
komnaHuin H+H International A/S, pacnonoxeHHoro
B Bonocosckom parioHe (KnkeprHCKMid ra306eTOHHbIN 3aBOf).

Isrstena.ru
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CofepxaHune njcp

04. Pazgen.

O6uwue cBepeHunn

1.1. Y70 HY>XHO 3HaTb O ra3obeToHe
1.2. BbI6Op TONWMHbI CTEHDI

O/. Paznen2. 26. Pasgen>s.

Mpoaykuna JICP Mopsapok pa6or
c ra3o06eToHHbIMU 6n10Kamun JICP

09. Paspgen 3. 5.1. locTaBKa 1 xpaHeHue
5.2. Knagka nepBoro psapa 6/10KoB

[aHHble gna NPoeKTUPOBaHUA 5.3. Kneit gt 610kos JICP

3.1. O6LMe aaHHble 5.4. 3MHAA Knapka

3.2. TIPOYHOCTHbIE XapaKTEPUCTUKM 5.5. ApMrpoBaHuve Knagku

3.3. TennoTexHUYECKME XapaKTEPUCTUKI 5.6. QuepefiHble pAabl KNafKu

3.4. JononHuTenbHble CBeAeHNA 5.7.MepekpbiTre npoemos U-6nokamu JICP
« OFHECTONKOCTb 5.8. MopAagoK ycTpoiicTBa nepemblyuex
- 3ByKOW30M1ALMA n3 U-6nokos JICP
« TPELMHOCTOMKOCTb (apMUpOBaHMe 5.9. Neperopopkn

1 gedopmMaLiMOHHbIe LIBbI)
» Kpennenus

38.  Pasgen 6.

OTpenka
1 8 Pazpen 4. 6.1. Buabl otaenku cteH u3 6nokos JICP

KOHCprKLl,I/IIII 3HaHV"7| 6.2. O6LWMe pekoMeHAAUMM MO OTAENKE KNagKu

13 6nokos JICP
4.1. ®yHpaMeHTbl 1 CTeHbI NOABaNoOB

4.2. Hapy»Hble CTeHbI
4.3. BHYTPEHHWE CTEHbI 1 NEPEropoaKH 43.  Pazpen?7.

44 Nepembiku KOHCTpYKTUBHbIE pelueHuns
4.5. 3anonHeHnsA NnpoemoB

4.6. MNepekpbiTna
4.7. MNoKpbITnA

47. Paspen 8.

Mndobl 0 razobeToHe
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ABTOKNnaBHbIN razo6etoH JICP —
MaTepuas C YHUKaJIbHbIMM XapaKTepucTtunkamm:

« [[pOYHOCTb — AOCTaTOUHAA ANA CTPOUTENbCTBA 34aHNIN BbICOTON A0 4 STaXKen.

. ﬂyqumﬁl Tennon3oNsALUNOHHbBIN MaTepunan cpean Bcex CtTeHOBbIX MaTepuranosB.

+ KpynHbiit popmMaTt 610KOB — 3TO BbICOKasA CKOPOCTb PaboTbl U POBHOCTb KNafKM.

Pasznen 1. O6wwue cBepneHnA

1.1. YTO HY>KHO 3HaTb O razobeToHe

JICP v a3konorua

CTpouTenbHble MaTepurasibl BO3AENCTBYIOT Ha OKPY»KaIOLLYIO
cpegy, Tpebys pacxoda pecypcos A NPOM3BOACTBA, MOH-

Taxa 1 yTunmsauum otpaboTasLuero matepuana. [aso6etoH

6epeT OT NPMPOLLI MUHMMYM PECYPCOB, COXPAHAA MAaHeTy
6yayLIVIM NOKONEHMAM.

« ina cTpouTenbcTBa 6peBeHYaToro Aoma nnowagbo 100 m?
Bblpy6aetcs 0,15 ra cocHoBoro neca.

+ B npounsBoacTBe KapKacHOro JOMa 3HauMTENbHYO AOMI0
3aHMMaIOT PecypCcoeMKme CUHTETMYECKIME NOSIMMEpPbI, NPO-
rpammbl yTUN3aLIMN KOTOPbIX JiO CUX MOP He CO3AaHbI.

« [InA ctpoutensbcTBa goma 13 6nokos JICP nnowagbio 100 m?
[OCTaTOYHO 15 TOHH CbipbA.

JKonoauvyHocmob 2azob6emona JICP — 3a6oma o Gyoywjux
nNoKosneHusXx.

JICP n komoopTt

MUKPOKNMAT B MOMELLEHUN 3aBUCUT OT HECKONbKIX
dakTopoB. bonbLuoi BKNag B 350poBYyI0 aTMochepy BHOCHT
KOHCTPYKLMA Hapy»KHbIX cTeH. OwyuleHne KompopTa nepe-
XKUNBAETCA CYyGbEKTUBHO, HO YCIoBUsA, Tpebyemble Ans ero
JOOCTUXKEHWSA, Nerko Ha3eaTb. CTeHa JOMKHA ObiTb:

+ TEMOI Ha oLWyrb (TEMJIONPOBOAHOCTb MaTepMana BHYTPeH-
Hel otaenku mexbuue 0,2 BT/m-°C, TeMnepaTypHbIlt nepenan
meHblue 3 °C);

Isrstena.ru
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JICP n 6e30nacHOCTb

Be3onacHOCTb — TePMUH, KOTOPLIN B COBPEMEHHOM
MUpe TPaKTyeTCA o4eHb WNPOoKo. besonacHocTb — 310
3aLlMLLEHHOCTb OT Yrpo3 1 puckos. CTeHbl 13 610KOB
JICP cnoco6CTBYOT NOBLILLEHMIO 3aLUMLLEHHOCTY.

« OgHoCNOMHaA CTeHa HariMeHee NoABepP»KeHa PUCKY
CJ1yYaHOro NN CO3HATENIbHOMO MOBPEXAEHUA.

» OpHOCNIOMNHaA cTeHa — 3an0r OTCYTCTBUA CKPbITbIX
nedekToB.

+ JICP — 310 100 %-11 M1HEepanbHbIA MaTepran, No3To-
My OH HEeropioy 1 orHecToex.

+ JICP — 370 KameHb, OH 61MOCTOEK U He pa3pyLuaeTca
nop pencrauem YO-nsnyueHus.

CmeHna u3 6n10koe JICP Hau6onee 3awuwjeHa om
u38eCmHbIX pUcKoe.

+ He NpopayBaTbCA (BCeraa BbIMOJIHAETCA 415 OLUTYKaTypPEHHO
KaMeHHOW Knaaku);

+ ObITb TEMTIOUHEPLIMOHHOW (BaXKHO AJA NETHEN TENI03aLLMTbI).

Bcem smum mpe6oeanusam c 3anacom yooenemeopsiem
Knaoka u3 6nokoe JICP. CmeHa u3 6nokoe JICP —
HauGonee kom¢opmHa.



JICP n 3Heproc6epexeHune

3aboTa 06 3KOHOMMM pecypcoB CTaHOBUTCA 06LI.|,VIM AeNoM.
Mommnmo skonornyHoro npon3soAcCTBa MmaTepurana, BHMMaHmne
yoenAaAeTcAa CHUXEHUIO 3aTpaTt Ha SKCnJlyaTauunto:

3aTpaThbl HA NPOV3BOACTBO BSIOKOB 1 MOHTAX KNaiku MUHU-
MasbHbl (1 M? Knaflkv C CONPOTMBIEHNEM Tersionepeaaye
3,5 m%/B1-°C TpebyeT 25 KBT-u OT fO6bIUM NecKa [0 caauu nog
Kntou);

TennonoTepu Yepes CTeHy MeHblle HOpMUpYeMbIX (AN Knag-
kn 13 D300, 300 mm oHu cocTasnatoT 30 KBT-u B rog Ha 1 m?);

CTeHa He TpebyeT NepuoaNYecKUX PEMOHTOB B TEUEH/e
CpoKa CNy0bl (HeT 3aTpaT Ha NoAfePKaHUe NCNPABHOTO
COCTOAHMA).

Knaodka u3 6nokoe JICP — HauMeHee 3ampamHa.

JICP n Hecywasa cnoco6HOCTb

JICP n npounsBoacTBO pabor

CBob6oaa apxuTekTopa — B MPOM3BONIbHOCTU GOPMbI 1 pasme-
pa. CBobofa KaMeHLLKa — B MasioM Bece 1 fierkon obpabot-
Ke. TeXHOMOrMYHOCTb — B MPOCTOM BOMJIOLEHUN 3aMblChia.
Bcem 3TMm Kputepusam cootsetcTaytoT 6noku JICP:

« 6noku JICP ob6pabatbiBaloTCA PyUYHbIM MHCTPYMEHTOM;

+ 6510k JICP MOXXHO NMUANTB 1 LWUTPabUTb, NpuaaBas Knagke
niobyto bopmy;

« 1 M? CTeHbl BO3BOAUTCA OQHUM YenioBekoM 3a 15-20 mMuH;

* TOYHOCTb (I)OprI M Knagka Ha TOHKWI LLOB OTMEHAIOT HEOO-
XOAMMOCTb B MaCTePCTBE NCMOJTHUTENA.

CmeHa u3 6n10ko08 JICP — Hau6osiee mexHO/102UYHA.

Hecymaﬂ CNOCOBHOCTb CTEHBI 3aBUCUT OT NPOYHOCTN BXOAALLNX B €€ COCTaB MaTepranos 1 OT crnocoba ee Harpy»xeHuA.

« MpouHocTb 6eToHa 6n1okoB JICP focTaTouHa ANA BO3BEAEHUA 3AaHNI BbICOTON TPU-NATb 3Taxel (TpebyeT NpoBepKU pacyeTom);

- KneeBas cmecb JICP no3BonsieT Hanbosee NoJIHO UCMNOJIb30BaTh OOCTOUNHCTBA Nerknx N NpoYHbIX 6J'IOKOB;

* Hecyuwan CNocobHOCTb Knagku n3 6nokos JICP nossonaet CTPOUTb CaMble TOHKME U Tenble OfHOC/NONHbIE CTEHbI;

+ CTPOUTENBCTBO TPEX MOJHbIX 3TaXei 13 rasobeToHa D400 — peanbHo ¢ 6iokamu JICP.

1.2. BbI6GOpP TONLWMHDbI CTEHbI

B nocnenHee gecAtuneTve WMPOKOe pacnpocTpaHeHe
nonyyuna naes, 4to Nobon oM Hago Bbl «yTENAUTbY.
To ecTb — CHauana NOCTPOUTb CTEHbI, @ MOTOM,
JOMONHUTENBHO, YeM-HUOYAb UX eLle 1 JOMONHUTD,

ANA «TenNou30NALNN»,

Mbi npegnaraem Bam matepuan ana OgHOC/IONHON
CTeHbl. M Mbl yTBEpXKaaeMm, UTo uaes o Heo6XoaUMOCTU
TOTASIbHOTO «AOYTEMEHUA» oWmnHouHa. O60CHYEM 3TO
YTBEPXKAEHWE B ABYX C/IOBaX.

TennonpoBOAHOCTb MaTepranoB B MEPBYIO ouepeb
3aBUCUT OT X MAOTHOCTU M MOYTU INHENHO N3MEHAETCA
B Anana3oHe 200-1000 kr/m3. [lanbHelwee yMeHblueHve
NAOTHOCTY YTeNnuTene CHUXKaeT X TeNNonpoBOAHOCTb

He3HaumTenbHo (c 0,05 go 0,03 B1/m-°C). [lo3TOMYy Hy>KHO
MOHUMATb: YeM Jierye MaTepuran HapyXHbIX CTEH, TeM
MeHbLUas ero TosmMHa obecneynT TENOBYIO 3aLLUTY.
Mpwn 3ToM «BoONLWEOHbIX» yTennutenei He ObiBaeT.
[a306eTOH NNOTHOCTLIO 400 Kr/m3 1 TonwmnHom 300 MM
obnagaet TakMM Xe TePMUYECKM COMPOTUBIIEHNEM,

Kak 100-150 MM MUHBATbI AN BCMIEHEHHbIX MONMMEpPOB.
CreHa 13 nerkoro (go 500 Kr/m3) 6eToHa TonwmHon 30-40 cm
COBEpPLUEHHO CAMOLOCTaTOYHa. YTENNATb ee MeeT CMbIC/
TONbKO B CTPeMeHUN JOBECTY CBOW AOM IO COCTOSAHUA
SHEepronaccuBHOCTM, KOTOpoe NoTpebyeT B NEPBYIO
oyepeb COBEPLIEHCTBOBAHMA NHXEHEPHbIX CUCTEM,

a He MPOCTOro HapaLLMBaHUA «TeMNnoBOWN OPOHNY.

Isrstena.ru
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WUtak, KaKylo TONLWMHY CTeHbl BbiGpaTb

Ecnu Bbl cOBpannchb CTPOUTb AauHbIil AOM ANA NPOXMBaHNA B COOTBETCTBMM C ALIICTBYHOLYMMI HOPMAMI

C BeCHbl M0 OCEHb V1 ANA PeIKIX Hae3A0B 3VIMOi Ha BbIXOAHbIE, NPOEKTUPOBaHNA TennoBoi 3awuTsl (CM 50.13330

TO flenaTb ra306eTOHHbIe CTeHb! TofLe 250 MM He VIMeeT CMbIC/a. «Tennosas 3awmTa 35aHuii») ana Cesepo-3anagHoro
31Moit OHM NOTPEeGYIT MHOTO BPEMEHM 1 SHEPTi Ha CBOIA per1oHa AoCTaTOYHO OfHOCNIONHOM CTeHbI U3 6NIOKOB
NPOrpes, a B TENIblii CE30H He MPUHECYT OLYTUMOTO SddeKTa. JICP D300 TonwwnHo# 300 MM.

Mo3ToMy JOCTaTOUHO 1CMONb30BaTh 610K TOAWMHON 200-250 MM.
YacTto ncnonb3ytoT 1 6onee ToncTble 610kM — 375 Mm.
Ecnwn Bbl cTpouTte fOM ANA NOCTOAHHOTO NPOXMBaHUA, TOT4a UMeeT CTeHa 13 HUX MOMyYaeTCs MOYTH Ha TPETb Tensee
CMbIC cienaTb CTeHbl YyTb TosLe — 6orlee MHEPLMOHHbIMI MPeAnCbIBAEMOI CTPOUTESNBHBIMIA HOPMaMI. TO MOXET
N MEHEE TennonepeaatoLmmm. 6bITb OMpaBAAHO NPU JONTOBPEMEHHON KPYTTIOrOANYHON
aKcnnyatayum (puc. 1).

Ry = 1,75 M*-°C/BT Ro = 2,64 M>-°C/BT Ro = 3,26 M*-°C/BT
AT=3°C /V R N N
AT=27C AT=1,7°C
Q=66 KBTu/mM2 B rog Q =43 kBtu/m2 Q =35 kBtu/m2

200 300 375

Puc. 1. YBennueHue TonwmHbl cTeH cBepx 200 Mm mano BAnsAeT Ha KOM¢OPT, HO yMeHbLUaeT Tensionotepun npmn NnOCTOAHHOM oTOMJ1IEHNN

MnotHocTb 6nokos JICP D400 — okono 400 Kr/m>.

WX TennonpoBoAgHOCTb B CyXOM COCTOAHMU COCTABSET
MeHee 0,1 BT/m%°C. B peanbHbIX YCNOBUAX SKCMTyaTaLmm
Yyepes rog-ABa nocsie OKOHYaHWA CTPOUTENBCTBA, Koraa
BCE MaTepuasbl B 3aHUN NMOACOXHYT 1 NPUOGPeTyT
YCTaHOBMBLLYIOCA BJIAXKHOCTb, TEMIONPOBOAHOCTb KNaAKu
coctasut 0,11-0,13 B1/m%°C. To ecTb conpoTuBieHne
Tennonepepaye (RO) no rnagu Hapy»HOW CTeHbl U3 61I0KOB
cocTaBuT 2,64 m?-°C/BT ana 6nokos JICP D400 300 mm

1 3,26 m*°C/BT ansa 6nokos JICP D400 375 mm.

Isrstena.ru

6




Pazgen 2. Npoaykunsa JICP

BblcoKoTexHONoOrMyHble 610KMK,
nossonsLme BeCTU Knagky 6e3
3anoJIHEHVA KleeM BEPTUKASbHbIX WBOB.*
Hanunuune nasa v rpebHs nossonaet
coegnHnTb 6nokn JICP B «<3amMoK». Takoe
coefiHeHWe CYLLeCTBEHHO YCKopsAeT

TpaavumoHHble 610KK,
npurogHble Ana NCNosib30BaHNA
BO BCEX TWMaX KNaaKu,
MMeloLLMe TONbKO 3axBaTbl,
nossondtoLyue ynobHo
nepeHoctutb 6n0kKn JICP.

MNepemblukn — KOHCTPYKTUBHbIN
3/1eMeHT, NpUMeHAeMbI

ONA NepeKkpbITUA ABEPHDIX,
OKOHHbIX NPOEMOB B CTEHE

1 BOCMPVHUMAIOLWNIA Harpy3Ky
OT BbILLEPACMONIOKEHHOMN

Knagky 6510KOB YMeHbLaeT pacxopn KneA.

KOHCTPYKUUnN.

ToHKMe 6N1OKN TONLWMHOW A0
150 MM, NpeaHa3HayveHbl AnA

JICP TEPMO - 370 Tennounsons-
LIMOHHbIV SYENCTbI BETOH, KO-

HecbemHan onany6ka ans
N3roTOB/IEHUA CKPbITbIX

CTPOUTENbCTBA HEHECYLLNX
CTeH Kak B CyXUX, TaK U B Cbl-
pbix nomeLyeHmsx. Mpwu co-

MOHOJUTHbBIX NepPeMblueK,
apmonosca, KONoHH
1 6anok. LnpurHa U-6nokos

TOPbI MPUMEHSETCA B KauecTBe
6/10KOB YTEMNEHUA KOHCTPYKLMIA
13 ra3obeToHa v apyrvx matepu-

6NI0AEHNN KOHCTPYKLVOHHBIX
TpeboBaHuii 6110KN AnAa nepe-
rOpPOAOK MOXXHO UCMONb30BaTb
N B HECYLLNX KOHCTPYKLUAX.

anos. bnoku siBnaloTCcA abco-
JIIOTHO He roptoyrmMm, obnagatot
TBEPAOM 1 POBHOW NOBEPXHO-
CTbt0, MPU 3KCMyaTaumm nmMeioT
cTabunbHble pa3mepbl U XapakTe-
pU3YyIOTCA MPOCTOTON MOHTaXa.

COOTBETCTBYET WNPUHE
PAAOBbIX CTEHOBbIX O/IOKOB
JICP, pnvHa coctaBnsaeT
500 mm.

JICP aBnaetca nugepom Ha C3DO

no o6bemy Bbinycka ra3obeHHbIX 610KOB.

MpOon3BOACTBO OCYLLECTBASETCA Ha CEFOAHALIHWNIA AeHb
Ha [iByX 3aBOfax:

Mo accopTMeHTy NPOU3BOANMbIX 6T0KOB 3aBOAbI pPas3fimyatoTca
NWb TeM, YTo 6/10KM NNoTHOCTbI0 D200, NpoK3BOAATCA TONBKO

. . Ha KnkeprHCKOM ra306eTOHHOM 3aBoge.
+ CepTonoBckmii [a306eToHHbIN 3aBog (r. CepToNioBO); P A

+ KukepunHckmnin fa3o6etoHHbI 3aBog, (M. KnkepuHo);

Isrstena.ru
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MnotHocTb D300

VpeanbHblii BbIGOP AS1A HaPYXHbIX CTEH ABYX3TaXKHbIX
3aropofHNX JOMOB C NePeKPbITUAMMN BCEX BUOB.
CreHoBble 610KV BbIMyCKaloTCA € Na3-rpebHeBoii TOpLIEBON
MOBEPXHOCTbIO, UMEIOT PyUKM 3axBaTa (MMbo NONHOCTbIO
rnagkue Topuesble MOBePXHOCTH).

MnotHocTb D500

Wcnonb3ytoTca ana cTponTenbCTBa ManosTaXHbiX 4JOMOB

B KauecTBe HecyLlel KOHCTPYKLMUM, @ MHOTO3TaMHbIX
[IOMOB B KauecTBe 3anofiHeHusa npoemoB. CTeHoBble 6/10KM
BbIMYCKAOTCA C rMafgKon TOPLEBON NOBEPXHOCTbIO,

C 3aXBaTHbIMY KapMaHamu (Mnmbo 6e3 Hux).

Isrstena.ru
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BJ1IOKI 400 ‘ 375 ‘ 300 ‘ 250 ‘ 200 ‘ 150 ‘ 100
o | TennonposoaHocTk, BT/m°C npu BnaxHoctn 0% 0,072
R | Macca, kr | | 19,93 | | | |
o Knacc no npoyHocTtn B2,0
o | TennonposogHoctb, Br/m°C npu BnaxHoctu 0% 0,096
S | Macca, kr 3375 | 3164 | 2531 | 21,30 | 1688 | 1266 | 844
Q Knacc no npoyHocTtn B2,5
o | TennonposoaHocTe, Br/m°C npu BnaxHoctv 0% 0,12
R | Macca, kr 4090 | 3840 | 3070 | 2560 | 2046 | 1535 | 1023
a Knacc no npoyHocTn B2,5uB3,5
o | TennonposogHocTb, BT/m°C npu BnaxHoctn 0% 0,14
3 | Macca, kr 486 | 4556 | 3645 | 3038 | 2430 | 1823 | 1215
(]
Knacc no npoyHocTtn B3,5
Mapka no MOpO30CTONKOCT F100
U-BJ1OKW 400 ‘ 375 ‘ 300 ‘ 250 ‘ 200
o TennonpoBogHoOCTb, BT/m°C npn BnaxkHocTn 0% 0,102
2 | Macca, kr 19,09 1753 | 1246 | 917 | 787
Q Knacc no npoyHocTtn B2,5
Mapka no MOpO30CTONKOCTH F100
YTEMUTENb 200 | 0 | 100
§ TennonpoBogHoCTb, BT/m°C npwu BnakHoctn 0% 0,057
& | Macca, kr 9,9 | 7.9 | 47
un
o | Knacc no npouHocTu B1,0
Mapka no MoOp030CTONKOCTM F35

MnoTtHocTb D400

Mcnonb3yloTca ana cTponTenbCTBa ManosTaXHbIX AOMOB

B KauecTBe HecyLell KOHCTPYKLMMW, @ MHOTO3Ta)HbIX
[IOMOB B KauecTBe 3anofiHeHus npoemoBs. CTeHoBble 6/10KM
BbIMYCKATCA C Na3-rpebHEBON TOPLEBO MOBEPXHOCTbIO,
VIMEIOT PYUKM 3axBaTa (16O NONHOCTLIO MafKne TopLeBble
NMOBEPXHOCTN).

MnotHocTb D600

MoXeT ncnonb3oBaTbCA Kak ans

CTPOUTENbCTBA XKIOro NOMELLEHMSA, Tak 1 ANA TEXHUYECKMX
noctpoek. CteHoBble 650K BbINYCKalOTCA C FIafKon
TOPLEBOV MOBEPXHOCTLIO C 3aXBAaTHbIMY KapMaHamu (nnbo
6e3 HuX).



Pasnen 3.

HaHHble AnA NpoeKTUpoBaHNA

3.1. O6wme gaHHbIe

HopmaTtusbi

Bca npoaykumsa JICP npon3BoauTtca B COOTBETCTBUM C Tpebo-
BaHuAMK FOCT 31359-2007 «beToHbI AYencTble aBTOKNAaBHOIO
TBepaeHua» n FOCT 31360-2007 «M3penuns cteHoBble HeEapMK-
poBaHHble U3 6ETOHOB AYENCTbIX ABTOK/IABHOMO TBEPAEHNA.

McxopHble gaHHble ana NPOEKTUPOBAHNA NPUHATbLI NO HOPMa-
TUBHbIM AOKYMEHTaM:

« [OCT 31359-2007 «beToHbI AUenCTble aBTOKIAaBHOIO
TBEpAEeHUAY;

+ CM15.13330.2012 «KameHHble 1 apMOKaMeHHble
KOHCTPYKLUNY;

» CI150.13330.2012 «TennosasA 3awjuTa 34aHNN»;

» CTO 501-52-01-2007 «[poeKTnpoBaHue 1 Bo3BefeHmne
OrpakaatoLLmx KOHCTPYKLMIA XKUNbIX U 06LLLeCTBEHHDBIX
3[aHUI C NPUMEHEHNEM AYENCTbIX GETOHOB B Poccuinckom
Oepepayunm».

B cnyyasx, Koraa 370 He OroBopeHo 0co60, AaHHble OTHOCATCA
K nsgenuam us 6etoHa JICP D400 ¢ xapakTtepuctmkamm D400
B2,5 F50.

Ycapka razo6eToHa npu BbiCbIXaHUM

Hopmupyemas ycagka npu BbiCbixaHuy onpegensaerca

NPV N3MeHEeHUN BNaXXHOCTK 6eToHa oT 35 % 1o 5 % no

macce v coctaBnseT okosno 0,3 mm/M. MimeHHO Takas ycagka
NPOVICXOAUT NPU CHUXKEHUN BNIAXKHOCTU GNOKOB OT OTMNYCKHOM
[0 pPaBHOBECHOW, yCTaHaBNMBatoLenca yepes 1-2 roga no
OKOHYaHWK cTpouTenbCTBa. [py BbiCyLUIMBAHWM A0 BNAXXHOCTH
HUXe 2 % 1 ganee ycaaka 6eToHa 6/10KOB 3HauMTeIbHO
BO3pacTaeT v A4fa nepexoda BnaxHocTn ot 5 % o 0 %
COCTaBIAET OKONO 2 MM/M. DTO CBOMCTBO HYXHO YUnTbIBaTb
npwv Knagke AbIMOXOA0B, CYLUNIbHbIX Kamep 1 NOJOOHbIX UM
KOHCTPYKLMI, MOABEPraloLlMXCa ANNTENbHOMY BO34eNCTBUIO
CyXOro ropsyero Bosgyxa.

TpaHCNOpPTHbIN Bec

Mpw oTrpy3ke ¢ 3aBofa razobeToHHble 6noku JICP cogepxat
TEXHOJIOrMYECKYI0 BNary, ABNALLYIOCA ClieiICTBUEM
LANUTENbHOW aBTOKJTaBHOW 06paboTKu. YnakoBKa

B TEPMOYCAZIOUHYIO MIEHKY FapaHTPYET, YTO K MOMEHTY
OTIPY3KIM BNa)KHOCTb He BbllLE, YeM Ha BbIXOAE 13 aBTOKIaBa,
1 cocTtaBnseT okono 150 kr/m3. MNpwu 3ToM Macca ogHoro
noanoHa o6bemom 1,875 m3 coctaBnseT oT 870 Kr 4NA MapKm
D300 po 1500 kr gns mapkn D600 (Tabnuua 1).

Ta6bnuua 1.
TpaHCnopTHbIN Bec noaaoHa (1,875 m°)
B 3aBMICMMOCTM OT MapKu 6/10KOB

Bnoku JICP. PacueTHbIl TPAHCNOPTHDbIN
Mapka no nnotHocTn BeC NOA/AO0HA, Kr

D300 875

D400 1100

D500 1300

D600 1500

PacyeTHbIn Bec

Mpw pacyeTax Harpy3ok oT COBCTBEHHOTO BeCa KNnagKu
cnefyeT yunTbiBaTb BNaXHOCTb 6110KoB (koadpduumeHT 1,1),
a TaKXe TONUHY 1 NOTHOCTb MaTepuana WeoB (Tabnuua 2).

Ta6bnuuya 2.
PacueTHaa NNOTHOCTb KNaAKu CTEH M3 ra306eToHHbIX 6nokos JICP
MnoTHocTb KNapgkn D1,
Kr/m>, B 3aBMCMMOCTI
Martepuan v TonwmHa Wwea oT mapku D
400 500
Knen y=1400 kr/m3, 6=2+1 Mmm 450 560
pacTtBop y=1800 Kkr/m?, 6=12+2 mm | 520 630
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TennoBoe pacwmpeHue
raso6etoHa

KoadpdurumeHT nnHenHoro paclumpeHns Knagku us 6no-
KOB 13 AYencToro 6eToHa a, coctasnseT 8x10° rpaa.”
(nnA cpaBHeHVA: 0, KNPNYa KePaMNYeCKoro
5x10°rpag.”, 6eToHa Taxenoro 1,0x10%/°C,

ctanm 1,2x10%/°C).

B3anmopgeincTBue razob6eToHa
C MeTannamm

ABTOKNaBHbIN suencTbiii 6eToH JICP no xumuyecknm
CBONCTBaM 6/1M30K K 06bIUHOMY TAXENTIOMY GETOHY.

Kak n gpyrue MuHepanbHble MaTepurasbl Ha U3BECTKOBbIX
N LleMEHTHbIX BAXYLLUX, BO BfIaXkKHOM cocToaHun JICP
faet cnabyto WwenouHyto peakuumio (pH = 9-10,5).

3-3a BbICOKOI NOPUCTOCTN 1 CPAaBHUTENBHO HU3KOW
LLIeIOYHOCTU OH He 3alyMLaeT CTaNbHylo apMaTypy

OT KOPPO3UK TaK e XOPOLUO, KaK NSIOTHbI OETOH.
MosTomy apmaTypa 1 KpenexxHble MeTanmyeckme
3M1eMeHTbl, HeNMoCpPeACTBEHHO KOHTaKTUpYyoLWwye

C AYENCTbIM GETOHOM, AOJSIXKHbI ObITb NPeLBapPUTENBHO
3aLuLLeHbl OT KOPPO3nK KakMM-N60 U3 CyLLeCTBYOLNX
cnoco6oB. B cnyyae KOHCTPYKTMBHOIO apMMpoBaHUA

TennoemkocTb
rasobeToHa

YaenbHas TennoeMKoCTb AYencToro 6eToHa B Cyxom
cocToAHum cocTaenaeT 0,84 kx/kr-°C. B ycnosusax
3KCMyaTaumm Npu BAaXHOCTU 4-5 % TennoemKkocTb
coctaBuT 1-1,1 kx/Kr-°C.

CTeH NPYTKOBOW apMaTypoi, 3aKnagblBaemMol B LUTPabbl,
3aroJIHEHHble KNeeM Wi MenKo3epHUCTbIM 6eTOHOM, apmaTypa
MOET ObITb MPU3HAHA 3aLUMLLEHHOI OT KOPPO3UK CITOEM KJies/
6eToHa. Bo BHYTPEHHNX YacTsAX 30aHUIN C CYyXVIM U HOPMarbHbIM
peXrMmamu SKCrnnyaTauuy CTanbHble 3f1eMeHTbl MoryT
MCMosb30BaTbCsA 6€3 aHTUKOPPO3NOHHON 3aLLUTbI.

BospencrBue razo6eToHa
Ha OKpY»KaloLylo cpegy

AuencTblin 6eToH JICP meeT Ty Xe peakLMOHHY CMOCOBHOCTb,
YTO 1 OObIUHDBI TAXKENbI 6ETOH. 3TO NCKYCCTBEHHDBIN KaMeHb,
BeAyLMii ceba B eCTeCTBEHHbIX YCNOBUAX Kak MHEPTHOe Bellie-
CTBO. B pa3aMoIoTOM COCTOAHMM AYENCTBIN GETOH MOXET ObITb
MCnosb3oBaH B KayecTBe copbeHTa.

3.2. [IpOYHOCTHbIE XapaKTepPUCTUKN

la3o6eToH JICP aBnAeTca KOHCTPYKLUMOHHO-TENION30NA-
LIMOHHbIM MaTepuranom 1 npefHa3HavyeH ana Knagku He-
CYLUMX, CAMOHECYLLNX N HEHECYLUNX CTEH U MeperopookK.
BblcoKasa TOUHOCTb pa3mepoB NO3BONAET BECTU KNaAKy

Ha TOHKOC/OMHbIX KNeeBbIX CMECAX CO CPefHen TONWMHOM
wea 2+1 mm.

Mcnonb3oBaHme MeIko3epHUCTOrO Kiiea B MEPBYIO Ove-
peab BefeT K 06LIeMy CHUXEHMIO 3aTpaT Ha CTPoUTeTb-
CTBO, MOCKOJNbKY CTOMMOCTb KfieA NpyMepHo B 2-2,5 pasa
Bbllwe, yem ctoumocTb LIMC, a pacxog Huke B 6 pas.

PacueT HecyLleil CNOCOBGHOCTU KNaaKu

Micnonb3oBaHue Knea Tak»Ke NOBbILLAeT TeNIOTEXHUYECKYHO
OLHOPOLHOCTb KNafiKN U yBeIMYMBAET ee MPOYHOCTHbIE
XapakTepuctukm. B gencraytowmx 8 Poccum Hopmax npoek-
TUPOBaHWA YBENYEeHME NPOYHOCTM NP KNagKe Ha Kneto
noKa He OTPaXeHo. YBennyeHHaa NPOYHOCTb KNafKu Ha Kneto
Hawna otpakeHue B EN 1996-1-1:2005 Eurocode 6: Design of
masonry structures — Part 1-1: General rules for reinforced
and unreinforced masonry structures.

MpPOYHOCTHbIE pacyeTbl KNAagKM 13 CTEHOBbLIX GJIOKOB [OMKHbI
BbINONHATLCA B COOTBETCTBUN C [E/CTBYIOWMMN HOPMATVBHbI-
mmn gokymeHntamm — CI115.13330.2012 1 CI1 63.13330.2018.
0606LweHne NHPOpPMaLMK MO NPOYHOCTHBIM pacyeTam Npu-
MEHUTENbHO K AYencTbim 6eToHam caenaHo B CTO 501-52-01.

Knagka n3 6nokoB JICP gonHa BECTUCH Ha KI1elo UK CTPOUTENTbHOM PacTBOpe MapKuy He Huxe M50.
PacueTHble conpoTUBNEHNA KNaZKn U3 610KOB Npu BbicoTe pAfa 250 MM nprBefeHbl B Tabnuue 3.
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Ta6bnuua 3.
PacueTHble conpoTuBneHua Knagku, MMa

- >

Puc. 3.2.
PacTsaxkeHune Knagkun
no nepeBA3aHHOMY
ceyeHuo

HeHecyuwne KOHCTPYKLMN

3HaunTenbHoe KonuuecTso npoaykuun JICP ncnonb3yetca

B MHOFO3Ta>KHOM JOMOCTPOEHUN MPU YCTPONCTBE HAPYKHbIX
orpakaeHui 34aHni ¢ HeCylWwM Kapkacom. B aTom BapraHTe
ra3o6eTOHHble CTeHbI AeNalTCA C MO3TaMHbIM ONPaHnemM

Ha nepekpbITus. Hecyuelr cnocobHOCTU 6/10KOB KNlaccoB

no npoyHocTn B1,5-B2,5 ana Bocnpmnatmna BepTrKanbHbIX
Harpy3ok okasblBaeTtca 6osee Yem JOCTaTOUHO (NpY NpaBuUb-
HOM ycTpoincTee fedhOpPMaLMOHHOIO LWBa MeXAy KaaKou

1 BbllLeeXall M NepeKkpbIThem).

OceBomy pactaxeHuto, Rt PacTaxeHuo npu nsrnbe, Rtb
Cpe3sy no HauanbHbi
Mapka
6J10KOB MO Cxatuio R Henepe- o
! / no Henepe- no nepeBs- T no nepe.s- BA3aHHOMY | AedopMaLMii
CcpenHen Mlla BA3aHHOMY 3aHHOMY 3aHHOMY
BA3aHHOMY ceyeHuo Knagku,
NI0THOCTA CeyeHuio ceyeHuo CeyeHuio R EO0. MM
CeyeHwio sq 0, Mfa
(pwnc. 3.1) (punc. 3.2) (pwnc. 3.3)
B3,5 1,4 1960
B2,5 1,0 1400
0,08 0,16 0,12 0,25 0,16
B2,0 0,8 1120
B1,5 0,6 850
N PacueTHbIlt Mogynb fAedopmaummn Knaaku JOMKeH
NPYHMMATbCA PaBHbIM:
1. Mpwu pacueTe KOHCTPYKLMIA MO NPOYHOCTM AfiA
onpegeneHva ycunun B knagke E = 0,5-E0;
=~ ~— 2. Mpwu onpepeneHnn KpaTKOBPeMeHHbIX Aepopmaunii
KNnagKku oT NpPoAosbHbIX 1 nonepeyHbix cun E=0,8-E0.
Puc. 3.1. o b 6
P — THOCUTeNbHaA gepopmauna KnagKku n3 6110KOB C y4eTom
| Mo HenepeBA3aHHOMY nonsyyectu € = 3,5-0/EO,
\V ceueHuio rae o — HanpsKeHue, NPU KOTOPOM OnpefenaeTcs €.

Puc. 3.3. PactaxeHne
KNnagKu npu nsrnée
no nepesAsaHHOMY
ceyeHuio

OfHaKo TaKue cTeHbl, 0CO6eHHO NpY 60NbLIOK 3Tax-
HOCTV 38aHWIA, BOMXKHbI NPOBEPATHCA Ha YCTONUNBOCTb

K FOPU30HTaNIbHbIM Harpy3kam (BeTPOBOW HaMop 1 0Tcoc,
KpaTKOBPEMEHHbIE Harpy3Ku OT ONMUPaHKA Ha CTEHbI
HaxXOAALLMXCA B MOMeELLeHNY foaeii). B obiwem ciyuae
ra3so6eToHHble CTEHbI JOMKHbI 3aKPENIATLCA K BEPTU-
KanbHbIM HECYLLIM KOHCTPYKLMAM B LBYX YPOBHAX MO
BbICOTE STaXa.
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3.3. TennotexHNYeCKNeE XapaKTepucTUKn

ConpoTuBneHue Tensionepegaye

TennoTexHUYeCKme XapakTePUCTUKIN HAPYKHbIX OFpaXaeHnin
onpeaensaTCca NCXOAA U3 CAHUTAPHO-TUTMEHNYECKUX U KOM-
bOPTHBIX YCIOBWMIA, @ TaKXKe 13 YCIIOBMiA SHeprocbepexeHus.

MpoeKTupoBaHVie TENNOBOW 3aLLMTbl XIJbIX 1 O6LLECTBEHHbBIX
3[aHNI C KPYrNOroANYHON SKCNyaTaumen JOMKHO BECTUCh
13 ycnoBuil sHeprocbepexeHus. na CaHkT-MNeTepbypra
HOPMaTMBHO PEKOMEHA0BaHO NPUBEAEHHOE CONPOTUBNIEHNE
Tennonepenaye HapykHbix cTeH Rreq = 3,08 m2°C/BT.

Tabnuua 4.
TennoTexHNYecKme xapakTepnucTnkm 6nokos JICP

Mapka 6nokoB no

cpefHen NNoTHOCTU B CYXOM cOoCTOoAHMM, BT/m-°C

Koa¢pdpurumeHT TennonpoBogHOCTU

Mpwn 3TOM PaKTUUeCKMe 3HaUEHNA CONPOTMBIIEHNIA BOMKHbI
NpYHUMaTbCA He MeHee Rreq(min) = 1,94 m2°C/BT.

[lnAa 3qaHNn Ce30HHON 3KCNyaTaumm, KOTopble nepuoan-
YeCcKM NCMOosb3yIOTCA B XONOAHbIN NeproA roaa, Tennosas
3alMTa AOMKHA HAa3HaYaTbCA N3 CAHUTAPHO-TUTMEHNYECKNX
1 KompopTHbIX ycnosuia. ina CaHkT-MNeTepbypra Tpebyemoe
COMpoTUBJIEHVE Tennonepeaaye Hapy»KHbIX CTEH cocTaBnAeT
Rcomfort = 1,32 m%°C/BT (ans obecneyeHns TemMnepaTypHoOro
nepenaga Atn K KoHLy Hanbosnee X0No4HON NATUAHEBKN

B npegenax 4 °C).

KoadpduumeHT TennonpoBoAHOCTY B YCIIOBUAX
3KCMIyaTaumm® (MoMeLLeHWSA XXUNbIX 1 0OLLECTBEHHbIX
3naHun Cesepo-3anaga), Bt/m-°C

D300 0,072 0,088
D400 0,096 0,117
D500 0,12 0,145
D600 0,14 0,183

* PacueTHasn BNaXHOCTb B yCNoBUAX 3KcnnyaTaumm b 5% no macce (TOCT 31359-2007).

Tenepb O TOM, KaKUMUN TENTO3aLNTHBbIMU XapPaKTEPUCTUKaMN
06ﬂaﬂ,aeT KnaakKa, BbINOJIHEHHAA U3 razobeToHHbIX 6/10KOB.

1. Mpwu pacueTe cTeHbl N0 YCIIOBUAM dHeprocbepexeHns
6epem B KauecTBe pacyeTHOWN CpefHIo TEMONPOBOAHOCTb
razobeToHa npu 3KCNayaTauyoHHON BNaXXHOCTU. [1nA XKunbix
3paHun CaHkT-MNeTepbypra 1 razob6eToHa MapKum No cpenHen
nnotHocT D400 nonyyaem Takne 3HaueHWA: pacyeTHasA BRaX-
HOCTb 5 %, pacueTHaa TennonposogHocTb 0,117 Br/m-°C
(FTOCT 31359-2007 «beToHbI AYenCTble aBTOK/IAaBHOIO
TBEPAEHUAN).

2. KoadppuumeHT TennoTexHnyeckom ogHOPOAHOCTA KnaaKu
1o Moo CTeHbI (63 yyeTa OTKOCOB 1 30H CONPAXKEHUA
C NepeKkpbITUAMM) NpUMeM Mo Tabnmuam 5 1 6. PasHble
pacueTHble MOAENN NOKa3biBaOT, UTO NP KNagKe Ha TOHKOM
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KreeBoMm LwBe 2+1 MM KO3pULIMEHT TEMIOTEXHNYECKON
OHOPOJHOCTU MOXET CHUXKaTbcs fo 0,95-0,97, Ho nabopa-
TOPHbIE SKCMEePUMEHTbI 1 HaTypHble 06C/Ief0BaHNA Takoro
CHVXKEHVA He GUKCUPYIOT.

3. Tennon3onAumna 30H CONPAXKEHUA C NEPEKPLITUAMM

1 OKOHHbIX OTKOCOB — 3TO OTAESIbHbIE KOHCTPYKTUBHbIE
MepOnpPUATHSA, C MOMOLLbIO KOTOPbIX MOXXHO A06UTLCA MOBbI-
LIEHMA TENIOTEXHNYECKON OAHOPOAHOCTA 0 BEIMUNH AaxkKe
6OsIbLINX e4UHNLbI.

Mo dopmyne R = 1/aH + 6/\ + 1/aB Hanpem
COMpOTUBIIEHNE Tenonepeaaye ra3o6eToHHbIX
KNafoK pasHbIX TONWYH (Tabnuua 7).




Tabnuua 5.
3HaueHunA KoadpdurLmeHTa TENNOTEXHUYECKO OfHOPOAHOCTY I A1 HEKOTOPbIX TUMOB KafKM CTeH
13 NOJIHOTESbIX CTEHOBbIX HEAPMUPOBAHHbBIX U3AENNI U3 AYenCTOro 6eToHa aBTOKIaBHOMO TBEpAEHUsA
C pa3mepom nsgenusa B Knagke 625x250 mm
KoaddurumeHT TennotexHmueckon ofHOPOAHOCTM KNaaKy I NpU pacyeTHOM
Mapka 6niokos | TonwuHa weos Ko3dduLIeHTe TeNTONPOBOAHOCTM pacTBopa p-p [BT/m-°C]
Mo NAOTHOCTMN Knagku, Mm
0,2 0,3 04 0,5 0,6 0,7 0,8 0,9 1,0
S 2 0,99 0,97 0,96 0,95 0,94 0,93 0,92 0,91 0,90
10 0,94 0,88 0,84 0,80 0,76 0,73 0,70 0,67 0,64
S 2 0,99 0,98 0,97 0,96 0,96 0,95 0,94 0,93 0,92
10 0,96 0,92 0,88 0,85 0,82 0,79 0,76 0,73 0,71
T 2 0,99 0,99 0,98 0,97 0,97 0,96 0,95 0,94 0,94
10 0,98 0,95 0,91 0,88 0,86 0,83 0,80 0,78 0,76
T 2 1,00 0,99 0,99 0,98 0,98 0,97 0,96 0,95 0,95
10 0,99 0,97 0,94 0,91 0,89 0,87 0,84 0,82 0,80

Tabnuua cooteetcTeyeT Tabnuue 1 PyKoBOACTBA MO MO TEMOTEXHUYECKOMY PACcUETy HaPY»KHbIX CTEHOBbIX KOHCTPYKLINIA XKIIbIX
1 06LIECTBEHHbIX 3[AaHWNIA C NPYMEHEHNEM N3NNI U3 AYenCTOro GeTOHa aBTOKNABHOMO TBepaeHua B Poccuiickon Oegepaumm

Accoumaumn HAAT.

Kak B1aHO 13 Tabnuubl 7, yke npuv TonwmHe 150 mm cTeHa 13 razobetoHa D400 ynoBneTBopsieT TpeboBaHMAM,
npeabABAAEMbIM K CTEHAM XUJbIX 34aHWI 13 YCNOBUA KOMPOPTHOCTU NPOXKMBAHUA. A NPy TONWMUHAX 250 MM
1 6onee MOXeT MCMOob30BaTbCA Kak OAHOC/IONHAA HapYXHaA CTEHA »KUJTbIX 30aHWUI, YOOBNETBOPSAIOLMX

TpeboBaHVAM 3HeprocbepexxeHuns.

Zi&gauz'em TENIONPOBOAHOCTU Knagku 13 6nokos JICP Ha kneto JICP npu cpefHel ToNWwmHe wea 2 Mm
Mapka 6nokos o cpeareit Tennonzzzd;i:;‘:f: TB CyXOM Te:ﬁjit:::‘:::oﬁ Tennonl:)(z)asd())i:zgf: Lna;u(m,
rnoTHocT coctosHuu, Br/m-°C OAHOPOAHOCTM, I B1/m-°C
D300 0,072 0,96 0,092
D400 0,096 0,97 0,121
D500 0,12 0,98 0,15
D600 0,14 0,99 0,185
Tabnuua 7.
ConpoTrBneHue Tennonepeaaye Knagok ns 6nokos JICP
Mapka 6710K0B No ConpoTrBneHne Tenionepeaaye B 3aBUCKMOCTY OT MapKK MO MIOTHocTH, M%°C/BT
pasmepy D300 D400 D500 D600
150 1,40 1,16 0,97
200 1,81 1,49 1,24
250 2,88 2,23 1,83 1,51
300 3,42 2,64 2,16 1,78
375 3,26 2,66 2,19
400 3,47 2,83 2,32
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Bo3ayxonpoHuuyaemocTb

anI NPoeKTNnpPoOBaHNN TENOBOW 3aLUnTbl 60/bLLIOE BHMMaHMWe

AOJIKHO yAeNATbCA TaKXKe BO3ayXONPOHNUAEMOCTUN CTEH
1 3alnTe nX OT nepeysBriaXXHEHUA.

HekoHTponunpyemas Bo3gyxonpoHMLaemMocTb («<npogyBaHue»)

MOXET CBECTU Ha HET BCE YCUINA MO YTEMIEHNIO CTEHDI.
Mpu yCTPONCTBE MHOTOCTONHDBIX YTEMEHHbIX CTEH
HEKOHTpONMpyeMasn BO3AYXOMPOHNLIAEMOCTb BO3HMKaeT
yacTo BCNIEACTBIME ClyyaiiHbIX OLMGOK Npu NPOV3BOACTBE
paboT IMb0o CTaHOBMTCA Pe3yNbTaTOM KOHCTPYKTUBHbIX
npocyeTtoB. OAHOCNONHasA ra306eTOHHasA CTeHa CTONb
npocTa (1 B NPOEKTNPOBAHNUW, 11 B CTPOUTENBCTBE), UTO PUCK
CNlyYalHbIX U CO3HATENbHBIX OLIMOOK NPy ee yCTpoincTee
CTpemmnTCA K Hynto. Eciv xoTs 6bl C OBHOI CTOPOHBI CTEHa
OTAeNaHa <MOKpPbIM» CMOCO6OM — OMacHOCTb NPOAYBaHUA
NpaKTUYeCcKn NCKIoYaeTcs.

3awmTa oT NnepeyBnaXKHeHNA

3awumTa orpamnalou.gelh KOHCTPYKUWKM OT nepeyBaKHeEHNA
3aKn4vaeTca B CO6J'IIOF|EHI/II/I AByX YCHOBVIIZ:

1. 3a 3MMy BHYTPU KOHCTPYKLIMU MOXET
CKOHJEHCUPOBATLCA He GoNblue BOAbI, YeM NCMAPUTCA 3a
neto. [ina ogHoCNoMHbIX cTeH B EBponenckon yactn Poccun
3TO YC/IOBME BbINOSHAETCA BCEraa.

2. 3a 3UMY BHYTPU KOHCTPYKLUN MOXET
CKOHAEHCUPOBATbCA He 6osblue BOAbI, YEM NPUHSTO

B CIM150.13330.2012 gna gaHHoro matepuana. Ana
OLHOCNOWMHbIX CTEH »KWNbIX 3gaHn B EBponelickon yactn

Poccun 310 ycnoBume BbinonHaeTca Bcerga. B cnyuae,

€C/IN CTeHa NPOEKTUPYETCA C AONONHUTENIbHBIMU

cnoAmMm (NIOTHas WTYKaTypKa, 06n11LoBKa), Heobxoanumo
NPOBEPUTL BbINOJIHEHUE BbILENPUBEAEHHbIX YCIOBUIA.
Mofpo6Hee 0 BNaXKHOCTHOM pexnme cTeH 13 6nokos JICP
cM. «PykoBoacTBo no oTaenke JICP».

Isrstena.ru
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3.4. lononHuTenbHble CBeAeHNA

OrHecTonkocTb

Knapka 13 nopucToro MMHepasnbHOro Matepuana — Hanbonee
OrHeCTOMKasA N3 OQHOCNONHbIX KOHCTPYKLUMIA. [ToprcTan CTpyKTypa
1 BbICOKIMeE TEMION30NALMOHHbIE CBOMCTBA 3aLMLLAIOT ra306eToH-
HYI0 KNaflKy OT NOBPEeXAeHWI, CBONCTBEHHbBIX OObIYHOMY GETOHY
npv MUHTEHCUBHOM BbifieNleHN 1 UCrnapeHnr BoAbl. [ockonbky
»ap OrHA NPOHUKAET B KOHCTPYKLMIO MEAJIEHHO, KpaTKOBpe-
MEHHbI CUMBbHBIV NOXap NPVBOAUT K BO3HUKHOBEHWIO CETOUKM
yCafOUHbIX TPELMH Ha MOBEPXHOCTY KNaaKK, clabo BMAIOLWNX
Ha HecyLyo CNoCOBHOCTb KOHCTPYKLUUKU. MHOro4acoBo noxap
BefeT K CHVXKEHWIO BNIAXKHOCTY BCEW TONLM KNAaAKU U Pa3BUTUIO
yCafKuy O MaKCMManbHbIX 2 MM/M.

Tabnuua 8.
Mpepenbl orHecTonkocTn Knagku us 6nokos JICP

TonwunHa cTeHbl, MM

PocT TemnepaTypbl CHauana noBbIWAET MPOYHOCTb KNaaKu,
3aTeM MOHMPKAET 10 HayasbHbIX 3HAUYEHUI (NpY HarpeBse Ao
700 °C). JanbHeNWnin HarpeB AOBONIbHO BbICTPO CHUXKAET
NPOYHOCTb (8o HynsA npwu 900 °C).

Mpenenbl orHecToMKOCTU Knagku u3 6nokos JICP

Ha MUHEPaNbHOM K€ UKW PAacTBOPE MPUBEAEHDI
B Tabnuue 8.

pepnenbl OrHECTOMKOCTN

100

EI180

200 n 6onee

3ByKounsonauuns

Bonpocsl 3ByKOM30MALMN OCOBEHHO aKTyasibHbl /1A CTEH,
pasaenanLmnx CMeXHble KBapTUPbI (M1 cekummn cbnoKnpo-
BaHHbIX OHOKBAPTUPHbIX AOMOB). [pn NPOEKTMPOBaHNN
TaKMX CTEH BaXKHO NPEAOTBPALLATb KOCBEHHYIO Nepeaauvy 3By-
Ka uepes 06beVHAIOLLE SNIEMEHTbI: HECYLLIME KOHCTPYKLUN
1 NPOMYCKM NHXEHEPHDbIX CUCTEM. B obLlem ciyuae mexxkBap-
TUPHbIE CTEHbI AOKHbI UMETb MOBEPXHOCTHYIO NNOTHOCTD

He meHee 400 Kr/M? nnmn He 6biTb OAHOCTONHBIMN.

REI240

M3onAauma Bo3gyLWHOrO WyMa 3aBUCUT rMaBHbIM 06pa3om
OT BeCa CTeHbl, @ TaKk»Ke OT HalM4mA YNpyrux coefMHeHuin
Mo neprMeTpy CTeH.

B Tabnuue 9 npriBeaeHbl MHAEKCI N30AALMN BO3AYLLHOTO
LyMa, JOCTUKMMbIE NP YCTPONCTBE OQHOCSIONHBIX ra3obe-
TOHHbIX CTeH 13 6510K0B JICP CO LWNaKneBKo NOBEPXHOCTM.

Ta6bnuua 9.
MHpeKcbl M30M1a4Uy BO3AYLWHOTO LWyMa OfHOC/IOMHbIMU CTEHaMU
TonwwHa cteHbl (Mm) / Mapka 6510Kk0B NHpekc nsonaumm BosgylHoro wyma Rw (ab)

100/D500 39
150/D500 44
200/D500 46
250/D400 45
300/D400 46
375/D400 47

Isrstena.ru
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TpewmHOCTONKOCTb (apMmupoBaHne n gepopmaLnoHHbIE WBbI)

BHelwHue Bo3aencTBUA (Nepenagbl TeMnepaTypbl 1 BAAXKHOCTK)
BbI3bIBalOT 06 beMHble flepopMaLn B MaTepuriane — TeNnoBble
paclumpeHue/cykeHve, BNaKHOCTHbIE ycafKa/HabyxaHue.

3TO NPUBOAUT K BO3HNKHOBEHWIO BHYTPEHHWX HanpaXKeHUi

B KOHCTPYKLMAX. AYencTblil 6eTOH UMeeT [JOBOMbHO HI3Koe
COMNPOTMBIEHNE PACTATVBAIOLMM HaNPAXKEHUAM, MOSTOMY
BbICbIXaHVe 1 NOHWXeHWe TemnepaTyp MOTyT NpUBECTU K obpa-
30BaHMIo TpewUH. MPpUYNHOM BOSHUKHOBEHNA TPELMH MOXKeT
TaK>Ke CTaTb HeloCTaTOYHas XecTKocTb dyHaameHTa. Obpasyto-
LMeCca TPELWMHBI He BAVAIOT Ha HeCyLLyto CNOCOBHOCTb KNaaKw,
HO MOTYT UCNOPTUTb BHELUHWI BUJ OTAENAHHON NOBEPXHOCTH
1 NPUBECTU K JIOKaNbHOIN BO3AYXOMNPOHNLIAEMOCTM CTEH.

Mpu NpaBNIbHOM NPOEKTUPOBAHMM 1 CTPOUTENBCTBE PACKPbI-
TUS TPELLMH MOXHO M36eXaTb. [1na 3Toro Knagka pasgensiercs
Ha dpparmeHTbl 4edOPMALIMOHHBIMU LWIBAMW WU apMUPYETCA.
B kauecTBe 4ONONHUTENBHON 3aLUTbI OT TPELUH MOXKET ObITb

KpenneHmsa

MCMOJIb30BaHO apMMPOBaHMe OTAENOUYHBIX C/IOEB CTEKNOBO-
JIOKOHHOW CETKON — 3Ta Mepa NpeaoTBPaTUT BbiXoA TPeLUnH
Ha NoBepxHOCTb. PacueTHble apMMpPOBaHMe U TeMMepaTypHO-
ycafouHble LWBbI JOXKHbI HA3HAYaTbCA B COOTBETCTBUN C Tpe-
6oBaHMAMM CIM 15.13330.2012 «KameHHble 1 apMOKaMeHHble
KOHCTPYKLMU». MeTognKa pacyeTa nprBeaeHa B [Npunoxe-
Hum 11 Mocobua k CM 15.13330.2012.

KOHCTpYKTVMBHOE apMUpPOBaHre MOXeT ObiTb Lieiecoobpas-
HbIM Ha FpaHMLax NPOEMOB B HarpyXeHHbIX CTeHaX; No Ann-
He KOHCTPYKLMI, NofBepraowwmxcs 60KOBbIM Harpy3kam
(BeTep, AaBneHWe rpyHTa ANA 3arny6eHHbIX CTeH), B page
OPYrux cnyyaes.

[nAa HeHecyLwWMX CTeH, 3aNONHAIOWMNX AYENKIN HECYLLEero Kap-
Kaca, LuenecoobpasHo BMECTO apMUPOBAHMA UCMONb30BaTb
6onee yacToe pacnonoxeHune eGopPMaLMIOHHbIX LIBOB.

[a306eTOH — MOPWUCTLIN MaTepuan C HEBbICOKOIN MPOYHOCTbIO MPU pacTAxeHun. [o3Tomy ncnosb3oBaHme
€ro B KayecTBe OCHOBbI ANl KpenneHna HaBeCHOro obopyaoBaHnA umeet cBon ocobeHHocTu. MNpoTtecTupo-
BaHHble KperexHble 31eMeHTbl 1 X 0651acTu NPUMEHEHNA NpuBeAeHbl B Tabnuue 10.

Ta6bnuua 10.

Mapka 1nnu onucaHme KpenexxHoro anemeHTa

Cnocobbl MEXaHNYECKOTO KpemnyieHNs K ra306eTOHHOW Knaake

O6nactb NpPUMEHEeHUs

Sormat KBT, Fischer FTP
Fischer GB

HaBecHan mebenb, pacagHan obpelueTka

NAT L
KAT N

OKOHHble 1 ABEpPHble 65I0KM

Lnunbka + Knem («xumuyeckne aHkepbi»)

HaBecHoe obopyfoBaHue, TAXeNble iBepHble 6510KKn, BOpoTa

lBO3aMn 4x150 MM nof yrnom nonapHo

(MacapHan obpeLueTKa

Yronok, 3alTpabneHHbl OfHOW NONKON B KNaaKy

Tsxenble ABepHble 610KKM, BOPOTa

3aknagHas B Knagky

Isrstena.ru
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14
3aBNCMMOCTb HecyLel cnocobHoCcTU + Fischer FUR
Kpeneka oT ¢popmbl fo6ens n NoTHOCTU 12— —— Sormat KBT 10
raso6etoHa
30 50*30
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o
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= N~p?

D300B1,5 D400B2,5 D500B2,5 D600 B3,5

[Ona pelweHuns 601bWINHCTBA 33ay, BO3HUKAOLWUX B MHAVBMAYaNIbHOM CTPOVTENBCTBE U B ObITY,
noaxoaut atobenb Sormat KBT, BKpyumBaeMblll B 3apaHee BbiCBeprieHHOe oTBepcTme. PacueTHble
HarpysKu Ha BblpbiB NpuBefeHbl B Tabnuue 11.

Ta6bnuua 11.
XapakTtepuctuku grobenen Sormat KBT
@ yHuBep- BUHT Mo Harpyska npu pactaxeHuu
0O603HaueHne L (mm) do (mm) h1 (Mmm) casibHOro MeTan (kH) ¢ koadpPurLmeHTOM
BUHTA (MM) y HagexHocTtn 3 D400/D500
KBT 4 50 10 60 4,0-4,5 M 4 0,2/0,4
KBT 6 50 10 60 5,0-6,0 M6 0,2/0,4
KBT 8 60 12 70 7,0-8,0 M8 0,4/0,7
KBT 10 70 14 80 9,0-10,0 M 10 0,6/1,0
Isrstena.ru

17



nc e Pasnen 4.

KOHCTpYyKUnKn 3aaHnn

4.1. DyHpamMeHTbl N CTeHbl NOABaNoB

OyHaameHTbI CTeHbl NOABaNoOB 1 LokKonen
Mpwn xecTkom GyHOAMEHTE, UCKIOYAIOLLLEM HEPaBHOMEPHbIE
1. OyHAAMeHTbl MOTYT 6bITb NEHTOUHBIMU, MIIUTHBIMW VAN BepTUKanbHble AedopMaLnn, CTEHbI NOABaa UMK LOKONA
cBaliHbiMy. CoyeTaHne pyHAAMEHTOB Pa3INyHbIX TUMOB MOTYT ObITb BbINOSHEHbI KAK MOHONUTHBIMY, TaK U COOPHbBIMM.
B NpeAenax 3aaHua TpebyeT yCTponcTBa MeXAy HUMM
AedOpPMaLIMIOHHbIX LLIBOB. CreHbl nofBana unm Lokons 13 6510K0B Mo BepxHeMy obpesy
2. Bbibop ontumanbHOro TMNa GpyHaamMeHTa BO3MOXeH KNafKn [OMKHbI UMETb KOHCTPYKTUBHbBIN XKene306eTOHHbIN
C YYETOM KOHKPETHbIX MHXEHEPHbIX 11 Fe0NTIormyecKknx 06B5304HbIN Nosic. CeueHre apmaTypbl 06BA30YHOTO Mosica
YCNOBUI NAOLWAAKN CTPOUTENbCTBA. [IO/KHO COCTaBNATb He MeHee 200 MM? (4 cTepXKHS @ 8 MM
3. MoHONUTHble NEHTOYHbIE GYHAAMEHTbI MOTYT BbIMNOJ- Vnn 2 cTepkHA @ 12 mm).
HATbCA B BUAE OTAENbHbIX WA NepPeKPeCcTHbIX NEeHT NpA-
MOYFOJIbHOIO MM CTYMEHYATOro NoMepeyHoro ceyeHus. CreHbl nogBana uiv LoKoA AO/MKHbI UMETb rOPU30HTa b~
Mpn cyxux CBA3HbIX FPYHTaX MOHONUTHbIE IEHTOUYHbIE HYI0 11 BEPTUKASIbHYIO rMAPOU30ALMIO, MPEAOXPAHSIOLLYIO
byHAAMEHTbI MOXXHO BO3BOLAUTbL METOLLOM CTEHA B rPyHTE MaTepuasbl 3TUX KOHCTPYKLUNIA, @ TaKXKe PacrnonoXKeHHbIX
UNN B BbITPAaMOOBaHHBIX KOT/IOBaHaXx. BblLLe YacTel 34aHUA OT FPYHTOBbIX BOA 1 APeHUpYoLLenca
4. TMnnTHble pyHAAMEHTbI MOTYT ObITb MAOCKAMU U aTMochepHol Bnaru.
pebpuctbiMu. ManTHbIE GyHAAMEHTbI JOMKHBI pacnona-
ratbCa Nof BCeM 34aHneMm. [opr3oHTanbHas rmapon3onaALnsa JOMKHa ObITb YyCTpOeHa
5. Tpw ycTpoiicTtBe GyHAAMEHTOB Ha Y4acTKaX C BbICOKMM no BepxHemy o6pe3y CTeH Nnoasana UM LOKosA, a TakxKe
YPOBHEM rPYHTOBbIX BOA U Npu penbede, CnocobcTBy- no BepxHemy 06pe3y KOHCTPYKUMI GpyHAAMEHTOB 1 nof
IoLLEM CKanIMBaHUio aTMocdepHO Bnaru, no nepmme- nosnom nopgana (puc. 4.2).
TPy 3AaHNA ciefyeT npefycMaTprBaTh ApeHax (BAONb
OTMOCTKU — OTBOZ, aTMOCEPHON BNaryi; B ypOBHE HIKe J\/_

nopouwsbl yHAAMEHTa — OTBOJ FPYHTOBbLIX BOA Npu
HanuMuMm JOCTYMHOro nepenaga penbeda) (puc. 4.1).

6. CTeHbl NoaBana Um LOKONA COBMECTHO C GyHAAMEHTOM e =1000 -
OOMXKHbI CO3[1aBaTb KECTKOE OCHOBAHWE ANA Hafi3eMHOM
4yacTu 34aHuA.

{=0.05

_U_A

Puc. 4.2. Cxema pacnonoeHusa )

1000 rugpousonauun nogsana L

Mpy Heo6XOANMOCTU YTEMNEHWA CTEH NOABANA UIW LIOKOSA
TenIoM30MALNOHHbIN MaTepuan pekoMeHayeTca pacrnonaratb C
Hapy>KHOW CTOPOHbI. B 3TOM criyuyae cnepyet npumeHATb
% <o) © s TenIon30MsALNOHHbIE MaTepuasbl C HA3KMM BOAOMOIOLEHEM
\\ )/‘\\ (Hanpumep, 3KCTPYANPOBAHHbIA NEHONOANCTMPON

WY MEeHOCTEKIO0).

Puc. 4.1. Cxema ycTponcTBa fpeHaxa:

Mo nepumeTpy 3aaHWsA ana oTBofa aTMOCPepHbIX OCaKOB
1 Tanbix BOA cneayeT ycTpanBaTb OTMOCTKY LWAPUHOMN

2 - gpeHaX B ypoBHe nofgoLwwsbl pyHaamMeHTa He MeHee 1 M 1 yknoHom i = 0,05.

1 - nuBHeoTBORA;
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4.2. Hapy»Hble CTeHbl

1. Hapy»Hble CTeHbl MOTYT BbINOMHATLCA OFHOCIONHBIMY, [iBYXCIOMN-

HbIMVY C BHYTPEeHHMM csioem 13 610koB JICP 1 MHOroCNoMHbIMK
(pnc. 4.3).

2. KoHCTpyKUWKM CTEH JOMKHbI YOBNETBOPATb TpeOOBaHNAM fei-

CTBYHOLWNX HOPMATNBHbIX AOKYMEHTOB. Memgy CTeHamu noAgBana

1N 3arny6aeHHOro LOKONA U CTeHaMW HAA3eMHOW YacTu cneflyeT
npefycmaTpuBaTb Cl0l FrMAPOU30NALUN.

3. Knagky u3 6nokos JICP cnefiyeT BECTY C LIENHOW NEPEBA3KON BepTU-
KasibHbIX LWBOB. [MybrHa nepeBA3KM AOMKHA COCTaBAATb HE MeHee
100 mm. Mpm knagke B ABa 6/10Ka MO TONLUHE ClieAyeT NepeBsa3bl-
BaTb BePTMKAaJIbHbIE LBbI HAPYXXHOWN 1 BHYTPEHHEN BepCT He MeHee
yeMm Ha 100 mm (puc. 4.4).

4, CoepnHeHMne CJI0EB MHOTOC/TONHBIX CTEH, KaK NPaBuUIIo, BbIMOMHAET-
A rnbKnMm ceAzamu. MNpu Bo3BeieHMMN CTEH HEOBXOAMMO OCyLLeCT- @ @
BMATb KOHTPOJSIb 3a X YCTaHOBKOW.

5. Mpw ycTponcTBE MHOFOCIOMHBIX CTEH C 0BMLOBOYHON KNagKom Puc. 4.3. Cxembl cTeH 13 6nokos JICP:
B HVXKHEWN YacTu 06/IMLOBKM KaXka bl TPETUI BEPTUKANbHBbIN LWOB 1 — ogHOCNOWMHasA; 2 — ABYXC/IOMHanA
KnagKu 13 obnMuoBOYHOro MaTepmana cieayeT He 3arofHATb pac-
TBOPOM, CO37aBas Takum 06pa3oM BO3MOXKHOCTb OTBOJA CKOHJIEH-
C/POBABLUENCA BNaru.

6. Ha rnyxux npAMONNHENHbIX y4acTKax CTEH NPOTAXEHHOCTbIO 6 M
n 6onee cnepyet npefycMaTprBaTbh KOHCTPYKTVBHOE FOPU3OHTasb- — =100 MM =
HOe apMVpOBaHue, pasmellaemoe B CneLmanbHbIX apMUPOBaHHbIX
noscax Uy pacTBOPHbIX LWBax. [oLaab NonepeyHoro ceyeHns
KOHCTPYKTVBHOW apMaTypbl OMKHA COCTaBAATb He MeHee 50 Mm?
Ha 1 .M BbICOTbI CTEHbI (MPU UCMOJIb30BaHNM apMaTypbl 415 TOHKNX
LUBOB CEYEHME MOXET ObITb YMEHbLUEHO A0 25 MMm?) (puc. 4.5).

7. KOHCTPYKTVMBHOE ropusoHTanbHOE apMUPOBaHMe crnegyeT ycTpan- *M
BaTb MO HWXKHEN rpaHy OKOHHbIX MPOeMOB. ApMaTypa JoSXKHa ObITb
3aBefieHa 3a rpaHu NPoemMoB Ha BeNNYMHy He meHee 500 Mm.
- -
8. MMpwu ycTpoiictee fedhOpMaLIMOHHDBIX LWBOB 3[aHMIN HE06XOAUMO < <
npeaycmatpuBaTtb Mepbl MO NPeAoTBPALLEHNI0 HAMOKaHNA MaTepu-
asioB 1 NpoAyBaHUA CTEH. Puc. 4.4. TepeBA3Ka Knagku
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/6 anemeHT B ypoBHe nepeKpbITnA

WM apMUpPOBaHMe NoA HUM

=

A

BepxHui1 06pe3 Knagku

Pap Ha ypoBHe mayspnata

g
—
—_—
—
L
S
U-6noku
MepBbIl pag Hap, Pap nop OKOHHbIM Kaxkpbii ueTBepTbI pAf
dyHpameHTOM npoemom KNagKuy Ha yyacTke AInHon
6onee 6 meTpoB
Puc.4.5
Isrstena.ru
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4.3. BHyTpeHHMe CTeHbl N NeperopoaKku

1. BHyTpeHHMe CTeHbl peKOMEHAYETCA BbINMOHATb TOMLWMHOW B OAWH 610K,

2. Bo BHYTpeHHVX CTEHaX BO3MOXKHO YCTPOWNCTBO BEHTUIALUOHHbIX CTOAIKOB U AbIMOXOAOB.
BeHTUNALMOHHbIE CTOAKM PEKOMEHIYETCA M1b30BaTh MIACTMKOBBIMU UM CTaJIbHbIMU
OLUMHKOBAHHbIMY Tpyb6amu. [IbiIMoxofbl CieayeT rnb30oBaTh TPYH6aMu 13 HepKaBetoLen cTanu.
JononHuTenbHble MEPONPUATAA MO TEMOU30ALUN LbIMOXOO0B He TpebytoTca (puc. 4.6).

@ A
HepX.
nbimoxon
Q MHA 110x4
BeHTUNAUMA
N O

4

Puc. 4.6. Mpumep ycTponcTBa BEHTUIALMOHHbIX

CTOAKOB 1 AbIMOXOA,0B B Knagke us 6nokos JICP

44. MNepemblukun

1. TMepeMbluky B Hecylle Knafike peKoMeHAYeTCA BbINOMHATL COOPHBIMU 13 MeTanInyeckoro npoduna
c o6knapkou 6nokamu JICP ¢ ABYyX CTOPOH UM MOHONUTHBIMU B HECbEMHO onany6ke 13 U-6110KoB.
BO3MOXHO yCTPOICTBO pALOBbIX NEepeMbIUeK 13 6110KOB (puc. 4.7).

gﬁ: w ] [ S
ERIONERIO O 5 ®

e T P T
2

PapoBble nepembluKkm 13 610KOB: MoHonuTHbIE Ke1e306eTOHHbIE NePEMbIYKI:
A — C KOHCTPYKTMBHOW apmaTypoi paaoBbIxX nepe- C — B HeCcbeMHoI1 onany6ke 13 U-6510K0B;
MblYeK 13 NPodUNbHOI CTann; B — ¢ KOHCTPYKTUBHOIA D — B cbemHoli onany6ke

apMaTypoii pAfoBbIX NepeMbIYEK U3 CTEPXKHEBOW CTanm
B WTpabe
Puc. 4.7. Bugpbl nepembliuek 13 6nokos JICP
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|
12 A

2. [lepeMmblUKM B HEHeCYLMX CTEHaX 1 NeperopofKkax peko- | |
MeHJyeTCA BbINOAHATL 13 U-6110KOB 1M apMUpPOBaHHBIX | a | |
ra3o6eToHHbIX NepemblyekK. [lonyckaeTca NnprMeHeHne
pPAOOBbIX 61I0KOB. | | |

A
\ 4

Puc.4.8

BA)KH 0! [lnsa nepeKpbITUSi MPOEMOB B NePeropokax

N CAMOHECYLMX HAPY>KHbIX CTEHAX MOXHO MCMOJb30BaTh NPOY-
HOCTb 13rMbaeMoi KaMeHHOW KNnafKku 1 o6xoanTtbcs 6e3 nepe-
MblYeK.

B ob6Lyem criyyae npu paccTosHUM MeXy OTMETKOMN Npoema
1 BEPXOM Meperopoaku, paBHOM 1nm 6osbwem 1/2 WNPUHBI
npoema, nepemblyka He TpebyeTcs (puc. 4.8).

B cnyuae, ecnu BbicoTa KNnagky Haf NPOEMOM He3HauUTeNbHa,
LenecoobpasHOCTb NePeMbIUKY CliegyeT onpeaensaTb UHANBU-
ayanbHo. OgHako nNpw WrpuHe npoema B neperopogke 1200 mm
N MeHbLLUEe NepemblYKM MPaKTUYECKOW NOMb3bl HE NPUHECYT
(pnc. 4.9). Puc. 4.9

4.5. 3anosIHeHnA NpoemosB

1. 3anonHeHus (OKOHHbIe 1 ABEPHble 6IOKU) yCTaHABNMBa-
I0TCA B NPOEMbI Ha MOHTaXHbl€ KNMHbA 1 PaCKPenaTca | ‘ | ‘
paMHbIMY [i06enAMM. 3330 3aMONTHAETCA MOHTaMHOW \ | \ \ |
MEHON UV APYTVIM rePMETM3MPYIOLLVIM MaTeprasnom. |

—_

2. [lpw ycTaHOBKe ABEPHbIX 6/TOKOB C MOSIOTHOM 60bLLION |
Maccbl peKOMeHAYEeTCA KpernneHue 6/10Ka B Mpoem yepes - |
KOHTPKOPOOKY 13 Yrosnka, 3aluTpabneHHOro ofHoOM NnosKom ‘ |
B Knagky (puc. 4.10). |

Puc. 4.10. KpenneHue gBepHoro 6noka

¢ 60MbLIOI1 MAaCcCOi NONIOTHA
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4.6. NepeKkpbiTnA

1. MNepekpbiTvsa no Knagke n3 610KkoB JICP MOryT BbINMONHATLCA: 13 ra306€TOHHOIO aPMMPOBAHHOTO
nepeKpbITUA, COOPHBIMU 13 XKeNe306eToHHbIX NnT (A), no 6ankam (b), MOHONUTHbIMY (B) 1 c6op-
HO-MoHonUTHbIMK (M) (prc. 4.11).

A | A-AQ)

A-AQ)

0ja0000000ioa0 — /—

MepeKpbITnA N3 C6OPHDIX KeNne306eTOHHbIX NANT

MNepekpbiTa No 6ankam

VAAYAYA
4/\/,

4,| MepeKpbITe MOHONNTHOE 4>| MepekpbiTre c6opHO-MOHONUTHOE
B r

Puc. 4.11. BapmaHTbl nepeKkpbITUi1 Mo cTeHam U3 6510KoB
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2. Mpw onupaHny NAXT NepeKpbITUA Ha C6OPHO-MOHOMNMTHBIE NepeMblukn B U-6110Kax HarpysKy oT nauT
cneflyeT nepefaBaTb Ha MOHOJIUTHYIO YacTb. Mpy 3TOM foKHa GbITb MONHOCTBIO UCKII0YEHa nepe-
Jlaya Harpysku Ha cteHkn U-6nokoB (puc. 4.12).

Yy y

R IA w o !
J L noj minTbl NOMeCTUTb noapesatb

OMOPHYO NPOKNAAKY BHYTPeHHIol0 nosnky U-6noka

Puc. 4.12. BapyaHTbl nepeKkpbITUii No cteHam us 6nokos JICP

3. [na obecneyeHns COBMECTHON paboTbl MANT Ha BOCMPUATME JTOKAJIbHBIX HAarpPy30K OT NePEropofoK
1 QpYyrux Yactem 3gaHni, yCTporNCTBa rOPU30HTaNIbHbIX OMOP CTEH, @ TaKXKe MOBbIWEHUA HeCyLen
CNOCOBHOCTU U KECTKOCTU NEePEKPLITUA MO NEPUMETPY KaXKAoW AYeKN cefyeT npefycMaTprBaTth
MOHOJINTHbIN >Kene306eTOHHbIN 06BA30UHbBIN KOHTYP. O6BA30UHBIM KOHTYP pacnosaratoT B ypOBHe
MAUT NepPeKPbITUSA.

4. OnupaHve NauUT 13 TsKenoro 6eToHa Npuv ANviHe nponeTa 6onee 6 M peKOMeHAYeTCA BbIMOHATL
yepes xene306eTOHHBbIN NoAc WupuHoi 200-250 MM 1 BbicoTo 50-120 MM, yCTpanBaemblii Henpe-
PbIBHBIM BLOJIb JIMHUW ONUPAHWA NANT.

[LlonyckaeTca onvpaHme NauT Ha WindoBaHHYIO KNaaKy Yepes C/ioi pactBopa TONWMHON 5-20 MM
WNIN Yepes yCTPaHAILLYIO JIOKaNlbHble HEPOBHOCTY NNACTUYHYI0 MPOKIaAKy (Hanprmep, apMUPOBaH-
HYI0 CTEKNTOBOSTIOKOHHOW CETKOW BUTYMHYI0 U30MIALMIO TONWMHON 4-5 MMm) (prc. 4.13).

y

50-120

5-20

200-250 OMOPHYI0 30HY OIMOPHYI0 30HY
wnndoBaTtb wnndosaTtb

Puc. 4.13. BapyaHTbl nepeKkpbITUii No cteHam us 6nokos JICP
5. [na npepoTBpalleHns MTHOBEHHOIO OOpYLLEHNA NepeKpPbITUA B CJlyYae aBapuNHbIX BO3OeNCTBUIA
B 3JaHMsAX BbICOTOW Gosiee ABYX 3Ta)Ken B MEXMIMTHbIX LWBaX AO/KHbI ObITb YCTAaHOBIEHbI apMaTyp-

Hble CTEPXKHU, 3aaHKepPeHHble B 6eToHe 06BA30YHOIO KOHTYpa.

6. [Npw 3anvBKe MOHOJIMTHBIX NMEPEKPbLITMI ONOPHas 30Ha BbINOJHAETCA HEMOCPEACTBEHHO MO KNafke,
6e3 ycTpoicTBa NpeABapuTesibHbIX NOAYLIEK 1 NOACOB.
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MepeKkpbiTnA No 6ankam CBA3bIBAOTCA B eAN-
HbI ANCK MaTepuraniom Hactuna. MNpn Heobxo-
AUMOCTY pacnpeaeneHns CoCpeaoToOUEHHOM
HarpysKkm oT 6asioK B KauecTBe pacnpenenu-
TEeNbHOTrO 3/1eMeHTa MOTYT UCMONb30BaThCA
MeTannnyeckme NpoPpunm nnm 6eToHHble
NoayLLKu.

Mpw nepenaye Harpy3ok OT NepeKpbITA

Ha KnafiKy pekomeHayeTca npefycMaTprBaTh
MEpPONPUATUAA MO YMEHbLLIEHWIO SKCLIEHTPU-
cuTeTa Harpysku (puc. 4.14).

4./7. NMoKpbITNA

KpOBJ’II/I MOTYT BbINONMHATbCA KaK CTPOMWJIbHbI-
MU, TaK N NNTOCKNMN.

He3aBncrMO OT KOHCTPYKLUW KPOBIIN MO BEPX-
HeMy 06pe3y KNnagKn Hapy»HbIX N BHYTPEHHUX
CTeH, B TOM UYMCJIE HA HAKJTOHHDBIX y4YacTKax
POHTOHOB U T.M., AOMKEH ObITb YCTPOEH 3aM-
KHYTbI >Kene3006eTOHHbIN 06BA30UHbIN KOHTYP.

Mpw ycTpoicTBe CTPONWIIBbHBIX KPOBE/b Onunpa-
HMe CTPONWIIbHBIX HOT CrlieflyeT OCYLLeCTBAATb
Ha 06BA30YHble nosca. KoHCTpyKUumaA cTponub-
HbIX KPOBeJIb JOJIXKHa 0becneunBaTb BoCnpus-
THe pacnopa 3neMeHTaMm KPOBN (3aTAKKamm)
1 He AoMycKaTb Nepefayn pacnopHbIX yCUnui
Ha CTeHbl.

!
!

YA
S
oy SR

t

25

A - yBenuueHue rny6uHbl onnpaHna 1 BKoYeHNe B paboty
CBA30YHOrO nosca

o

YA

B - onupaHune Ha LeHTpupyoLwne NPoKIazKm

Puc. 4.14. Cnoco6bl yMEHbLUNTb SKCLEHTPUCUTET Harpy3Ku oT NepeKkpbITUil

[n Jc Jo

FAROBETOH

n j¢ Jo

FaacadTOn

(.1}
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nc e Pasnen 5.

MopAapok pa6bot
C ra3o06eToHHbIMK 6n10Kamun JICP

5.1. locTaBKa n xpaHeHune

Ha 06beKT 610KM NOCTynatoT Ha NOAAOHAX, YNaKOBaHHbIX B TEPMO-
yCafouHyto nneHky. MNneHka npegoxpaHseT 6510KM OT aTMOCPepHbIX
0CafKOB 1 YAEPXMBAET UX OT CMELLEHNA BO BPEMs TPaHCMOPTMPOB-

Ku (puc. 5.1).
Ecnu pasrpysky Bbl ocyLecTsfiseTe COOCTBEHHbIMU CUSIaMU, UCMOSTb-
GEETaH 3ylTe BUNIOYHBIV NOFPy3UMK U MATKKE CTponbl. Micnonb3oBaHue
rA3 CTaNbHbIX TPOCOB MOBPEANT POBHYIO MOBEPXHOCTb 6I0KOB.
H
ET'G .
r;af’i MopanoHbI AOMKHDBI CKNAZMPOBATbCA HAa POBHOW MIOLaAKe, CKIIo-
o yatoLei nepeKochl 1 MOATOMNEHNE.
" rﬁ-;GEET

Puc. 5.1

Ecnn npepnonaraetca gnutenbHoe xpaHeHve 610KOB Jo Havana
paboT, cnefyeT YacTMYHO pacnakoBaTb NOALOHBI ANA Havana
CyLLKK ra3o6eToHa. T.e. yoanuTb nieHKy ¢ 60KOBVH NOAAOHOB,
OCTaBUB TOJIbKO KPbILLKY-«LIANOUKY» (punc. 5.2).

Puc.5.2

lneHKy ¢ BepxHel rpaHy yNnakoBKM CHUMANTE TOSIbKO
HenocpeacTBEHHO Neped Hayanom pabor (puc. 5.3).

Puc.5.3
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5.2. Knagka nepBoro psga 6510koB

Yknapgke nepsoro psiga 6110KoB cnegyert yoe-
JIATb MaKCMyM BHYMaHUs. 3afaB NepBbIM
PAOAOM KNaKy POBHYIO FOPV30HTasIbHYHO
NMOBEPXHOCTb, Bbl MAaKCMaJIbHO obnerynTe
YKNagKy nocnefyowmx pagos.

Mexpay dyHaameHTOM (MK LloKosieM)

1 ra306eTOHHO KnafgKow Heobxoanma ropu-
30HTaNbHas rMapomM3oNALNA, oTCeKaloLwas
KanunnsapHyto snary. B kauectse rugpo-
N30NAUMM MOTYT UCMONb30BaTHCA PYSIOHHbBIE
6UTYMHbIE MaTepuanbl UK CreuranbHble
rMapou3oNAUMOHHbIE MONMMEpP-LEMEHT-
Hble PacTBOPbl Ha OCHOBE CYXMX CMeCe.

B cnyyae, ecnn oTHOCKTenbHas pasHuua
Puc.5.4 oTMeTOK byHAaMeHTa NpeBbILIaeT 5 MM

WSIN €CN MOBEPXHOCTb GyHAAMeHTa uMeeT
MeCTHble HEPOBHOCTU BbICOTON 6onee 3 MM,
nepsbl psag 6N1OKOB cnegyeT yKknaabiBaTh Ha
BblPaBHMBAOLWMI /IO LEMEHTHO-NeCcYaHoro
pactBopa (puc. 5.4, 5.5).

nepBbIM BbICTaB/ANTE 610K B CAMOM BbICO-
KOM yriy, 3aTemM B OCTaJIbHbIX Yrnax, OpnueHTn-
PYyACb Ha BbICOTY NepBOro.

Korga ocTtaBwuiics 3a30p B NnepBoM pAgy
KnagKku 6yaeT MeHblue AVHbI Lenoro 65oka,
HeobXoAMMO MO MeCTy U3roToBUTb Jo6op-
HbI 6noK. Mpun ycTaHOBKe B KNagKy aobop-
Horo 6510Ka ero TopueBble MOBEPXHOCTU
[OJIKHbI ObITb LIefIKOM NpoMa3saHbl Kieem
JICP (puc. 5.6). Puc. 5.8

YCTaHOBKY KaXX[oro 610Kka KOHTponupyinTe
Mo YPOBHIO 1 LHYPY-Npuyanke. KoppekTu-
POBKY YCTaHOBKM NPOBOAUTE PE3VIHOBOM
KnsaHKom (puc. 5.7).

BA)KHO! MNocne yknagkn ouepenHoro

pafa 610KoB 06A3aTeNIbHO BblpaBHUBaliTe
NMOBEPXHOCTb KNaAKu C MOMOLLbIO TEPKM.
Mexpgy coceiHUMM 6r10Kamy He AOMKHO
ocTaTbCA Nepenagos ypoBHA. Ecnn He Bbi-
MOMHWTb 3Ty OMNepaLuio, B KNagke BO3MOXHO
06pa3oBaHe NoKabHbIX BEPTUKaNbHbIX
TPEeLMH B MeCTax KOHLeHTpaLum Hanpsa-
eHui. O6pa3oBaBLUYOCA Mblflb CTPAXHUTE
cmeTKom (puc. 5.8, 5.9).
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5.3. Knen pna 6nokos JICP

BepeHne Knagku Ha Kneto meeT MHOMO JOCTOMHCTB. B nep- B-TpeTbux, TONCTbIN CION pacTBOPa YBENNUYMBAET LUAHC
BYIO OUYepefb, CMOb30BaHMe Kned fJeLieBne, YemM NCMosb30- cAenatb KnafgKy HEpPOBHOW, a Knel TOSIbKO NogyepKunBaeTt
BaHMe LleMeHTHO-MecyYaHoro pacteopa. Ero pacxop meHblue POBHOCTb ra306€TOHHbIX 6JI0KOB.

B LWeCTb pas3, a LieHa Bbllle BCero B iBa — [iBa C MOJIOBUHOMN.
M HakoHeL, Knafika 13 ra3o6eToHa Ha TOHKOC/IONHOM

Bo BTOpPYIO OUEepesb, NCMONb30BaHNE MENKO3ePHUCTOrO Kies KJleeBOM pacTBope NpoyHee KaAKu C TONCTbIMU LWBaMU.
UcKntoyaeT o6pa3oBaHMe Tak HasblBaeMbIX <MOCTVMKOB XOJI0- M npoyYHOCTb Npu CKaTum, 1 MPOYHOCTb NPU U3rmbe y Takon
Aa» — NPOCNOeK MaTepuana C BbICOKO TenaonpoBos- Knapku 6ynyT Bbille 33 CHET KOre3avioHHOro XapakTtepa
HOCTbI0, MPUBOAALLMX K CHVKEHWIO OAHOPOAHOCTY KNagKM cuenneHna mexpay 6eToHOM 1 Kneem.

1 POCTY TennornoTtepsb.

B emKocTb AnA npurotoBneHna Knes (nyuile BCero nnactmaccoBoe
BEAPO) 3anenTe ykazaHHOE Ha MeLLKe C CYXOl CMeCblo KONMYecTBo
BoZpbl. [1pV NOCTOAHHOM NepemeLMBaHKKN NocTerneHHo fobaBbTe
cyxyto cmecb. Yepes 10-15 MUHYT nocsie 3aTBOPEHNA NOBTOPHO
nepemeLluaiTe pactsop (puc. 5.10).

B npouecce npon3BoacTBa paboT NeprofMyeckun nepemellrBanTe
pacTBOp A5 MOAJEP)KAHUSA €ro KOHCUCTEHLNN.

B xonopHoe Bpems roga ncnonb3sym-
Te Kneesyto cmecb JICP -10 °C

(c NpOTMBOMOPO3HbIMM fO6aBKaMM)
(puc. 5.11).

Puc.5.10

54. 3nMHAA Knaaka

Puc.5.11
Mpwn HeobxoAMMOCTN paboTbl MPU TemnepaType BO3ayxa
HVe +5 °C ncnonb3ynTe crneumanbHyio 3UMHIOK KeeByto Mpw oTprLaTeNbHbIX TemnepaTypax Bpems
cmecb. MopAaaok paboT C 3UMHel cMecbio NponucaH OT paccTunaHna pacTBopa A0 YKNaaKy Ha Hero
Ha yrnakoBKe. 6noKa 1 BpeMs KOPPeKL UM YIIoXKeHHOro 61oKa
cokpaLyatotca. Mpu 3MMHeN Knagke HyXeH
O6Lwe peKomeHAALUN NO 3UMHeN KnagkKe: CMOLWHOM KOHTPOJb KauecTBa 3anoiHeHna

3VIMHIOI0 CYXYI0 KIIeeBYI0 CMECb HY>KHO XPaHUTb B Tenne, 1 TONLWMHBI KNeeBbIX LBOB.
3aTBOPATb ropaden (+40...+60 °C) sogow. BbiHocuTb
Ha NOAMOCTY K KNafjKe B YTEMIEHHOWN eMKOCTY C KPbILLKOWA.
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5.5. ApmupoBaHue Knagku

ApPMVPOBaHE He NOBbILLAET HECYLLYIO CMOCOBHOCTb KNaaKu.
ApPMVPOBaHMEe CHUXAET PUCK BO3HMKHOBEHMA TemMnepaTtyp-
HO-YCaZIOYHbIX TPELMH U TPELMH B PACTAHYTbIX Harpy3Kom
30Hax Knagku.

MosTomy LenecoobpasHOCTb apMUPOBaAHKA AOMKHA ObITb
OLleHEeHa NMPUMEHUTESNIbHO K KaXJOMy KOHKPETHOMY OObeKTY.

MecTa, apMrpoBaHe KOTopbix Havbonee LenecoobpasHo,
npviBeaeHbl Ha cxeme (purc. 5.12). 3To nepBbIn PAA KNagKku,
3aTeM KaXXAblii YeTBEPTbIN PAJ Ha yYacTKax MPOTAMKEHHOCTbIO
60nee 6 M. 9TO 30HbI BOKPYF OMOp NepemblyeK 1 30Hbl NOA
OKOHHbIMU Npoemamu. MpakTnueckn Bcerga ciepyer yctpa-
MBaTb aPMMPOBaHHbI O6BA30UHDI MOAC B YPOBHE KaXKAoro
nepeKpbITUA U NoJ CTPOMNUIbHON CUCTEMOWN.

BepxHuli o6pes knadku

Psd s yposHe mayspnama

JK/6 anemeHm 8 yposHe

nepekpbimus (unu nood HUM)

P50 Had npoemamu

Mepebili psid Ha
pyHOameHme

Hemeepmeil psid (unu psid nod,

OKOHHbIMU rpoemamu)

Puc.5.12

Puc.5.13

OnAa yknagKku NnpyTKOBOW apMaTypbl B MOBEPXHOCTY KNagKM
cnepyeT NpopesaTb WTPo6bl. ITO MOXKHO CAeNaTh PyUHbIM
wrpabopesom (puc. 5.13).

AN\
e
\
T T T T T T T T T T T T T T T T T T T 1
> 6000
< 12000
KaxObi yemeepmeili psd Ha [JepopmayuoHHbiIli woe mexdy omansiueaemsl
y4acmkax onuHou bornee 6 M U HeomannueaemMol YyacmsiMuU U Ha y4acmkax
OnuHou bonee 12 m
|
Puc.5.14

Mpn HanMuUN Ha OO BbEKTE SNEKTPUYECTBA

MOXHO MCMNOJb30BaTb AJ1s1 HAPE3KU WTPOoO

SNEeKTPOUHCTPYMEHT (puc. 5.14).
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Puc.5.15 Puc.5.16
Hape3saHHble WTpobbl AOMKHBI 6bITb 06ecrnbineHbI. [nAa yknagKku B WTPOGbI Slyylle BCEro MCMOb30BaTbh
ITO MOXeET 6bITb CLieNaHO CMETKOW WSIN CTPOUTENbHBIM apmatypy nepuoanyeckoro npodpuna @ 8 mm (puc. 5.16).

deHom (puc. 5.15).

Puc.5.17 Puc.5.18
Mepep yknaakom apmaTypbl WTPOObI creayeT 3anonHnTb B 3anonHeHHble WTpob6bl BAaBWTe apmatypy. M3nuwkm
kneem JICP unu LemeHTHO-MecYaHbiM pacTBOPOM. ITO Knes (pactesopa) yaanute (puc. 5.18).

obecneunt COBMeCTHy0 paboTy apMaTypbl C KnagKom
¥ 3aWMTNT apMaTypy OT Koppo3suu (puc. 5.17).
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BmecTo cTep<HeBO apMaTypbl, yKNafblBaeMo B LUITPOObI, MOXXHO
1CNOJb30BaTh CrneLnasbHble apMaTypPHble KapKacbl A1 TOHKUX
weoB. OHY NpeAcTaBnAlT cO601 NapHble NONoChl OLMHKOBAHHON
cTanu ceyeHnem 8x1,5 Mm, coeanHEHHbIE NPOBONOKON-«3MENKON»
anametpom 1,5 mm (puc. 5.19).

Puc.5.19

Puc. 5.21

Apmartypa A5 TOHKMX LUBOB YKa[bIBAETCA Ha CJION Kres, npuTa-
NINBaETCA B HEM U 3aKPbIBAETCA CBEPXY AOMOJIHUTENIbHON KieeBomn
nonockomn (puc. 5.20, 5.21).

Puc.5.20

Kapkacb! Ansa TOHKUX LUBOB MOXHO 3aMEHUTb OLMHKOBaH-
Hol Nep$OnoNoCcon, NOCTaBIAEMON Ha PbIHOK B OyxTax
no 20-30 M. MnHUManbHoe ceyeHvie neppononochl

15x1 mm. [Tonoca NoKpbIBaeTcA CioeM Kies, He yBennin-
BaA o6LLel TONWVHbI KNeeBoro Wea 1 He TpebyA Tpyao-
eMKOI onepauum no wrpabneHuto (puc. 5.22).

Puc. 5.22
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5.6. OuepegHble pAgbl KNagKku

[lnA KauecTBEHHOrO NPOBEeAEHNA KNaJouUHbIX PaboT MOXKHO 1CMONb30BaTh
pasnuuHble, obneryvatowmne paboTy, nprucnocobnerms. OQHO U3 TaKuUx

NPUCOCOBeHN — yCTaHOBKa Mo yrnam OyayLuero 3gaHuns AepeBsiHHbIX
peeK-nopsAA0BOK.

YcTaHOBUTE peliku BePTUKanbHO Takum 06pa3om, 4Tobbl
YyeTKo 00603HaUNTb UMK YIIIbl KNagku (puc. 5.23).

Puc.5.23

Puc.5.24

HaHecunTe Ha HUX PUCKK, COOTBETCTBYIOLLME BbICOTE
pApoB Knagku (puc. 5.24).

Mex gy nopAagoBKamm HaTAHWTE WHYP-NPUYanky,
no KoTopomy GyzeT BeCTVCb KnafKa cregyiolero psaaa (puc. 5.25).

Puc. 5.25
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Puc.5.26

Puc.5.30

Puc. 5.27 Punc.5.28

Bropori n nocnepytowme paabl KNagKku cnefgyeT BeCTh C NepeBA3KoNn
6nokoB. CMelLeHUe nocneayoLwero psaga OTHOCUTENTIbHO Npeablay-
LLero AO/KHO COCTaBNATb He MeHee 8-12 cm. lnA HaHeceHnA Knes
Ha NMoBepPXHOCTb 6JIOKOB MOXHO MCMONIb30BaTb KapeTKy, CAeNlaHHY
Mo WVPUHe KNafKu, KOBLL € 3y6uaTbiM Kpaem 1nm npocToin 3y6buaTbiii
LInaTenb, UCNOb3yeMbli B MANTOYHbIX paboTax (puc. 5.26-5.29).

BA)KH 0! Kak noctynuTb ¢ TopLeBoi nasorpebHeBoin
NMOBEePXHOCTbIO 6/I0KOB Npu Knagke? B obwwem cnyyae pekomeHaa-
L TaKOBbI: €CNV MPEANONaraeTcs, YTo CTeHbl OyayT oWTyKaTypeHbl
C ABYX CTOPOH, TO BEPTUKabHbIN LLOB BbINOMHAETCA Hacyxo, 6e3
3aMoNIHeHUA KneemMm — 3TO YNy4LlWUT TeNJIOTEXHNYECKY0 oqHOopoa-
HOCTb Knagku. Ecnm e npegnonaraeTcs, 4to XoTs 6bl C OfHOW 13
CTOPOH MOKPOW OTAENKM He ByfeT, To BePTUKaNbHbIN LLOB JOMKEH
ObITb 3aNOMIHEH YAaCTUYHO — YTOObI UCKNIOUNTb npoayBsaHue Knagku.
W ewwe ogHo orpaHuyeHue: npu BbinonHeHun 13 6nokos JICP 3arny-
6NIeHHbIX B FPYHT CTEH, MPW YCTPONCTBE Anadparm }ecTKoCTu Kieem
AOJIKeH ObITb 3aMOJIHEH BeCb BepTI/IKaﬂbeIPI LLOB.

OuepepfHoii 610K yCTaHaBNMBAETCSA Ha KNel U BblpaBHMBAeTCA
no WHypy-npuyanke (puc. 5.30).
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Puc. 5.31 Puc. 5.32
BbipaBHVBaHMe yCTaHOBNEHHOTO 6/10Ka MPOV3BOANTCS, Kak Korpa ouepenHom pag knagky NoaxoamT K KOHLY, BO3HUKaeT
ye 6bl10 onN1caHo, — NPUCTYKUBaAHNEM KUAHKOW (puc. 5.31). HeobxoAMMOCTb B LO6OPHOM (HEMOSTHOMEPHOM, BbIMUSIEHHOM

13 uenoro) 6noke. Ero pasmep onpeaensieTca 3amepom no
MecTy. BbinuneHHbI 4O60PHbIV 610K NPOMa3blBaeTCA Kieem
C ABYX CTOPOH 1 YCTaHaBAMBAETCA Ha OCTaBLUeeCcs AfA Hero
mecTo (puc. 5.32).

5.7. NMepekpbiTne npoemon U-6nokamu JICP

[lnAa nepeKpbITUA NPOEMOB B CTeHaX, BbINMOJIHEHHbIX U3 6510- M3rotaBnvBaemMble Ha MecTe NepemblyuKy NpefCcTaBnAT coboin
KoB JICP, MOXXHO NPVMeHATb Kak COOpHble, Tak U M3roTaBnu- MOHONUTHbIE Kene306eToHHble 6anKku, 3annBaemble

Baemble Ha MecTe MOHOJINTHbIe NepemMbluKku. B KauecTse ane- B nonoctb U-6110KoB. BO3MOXHO YCTPONCTBO PAROBbIX

MEHTOB MepemblYek MOryT MPUMEHATLCA CTaNbHble MPOdUAKN,  KaMeHHbIX NepeMblyeK, KIMHYATbIX U aPOYHbIX Mepemblyek,
LepeBAHHbIN NOrOHaX UIN »KeNe306eTOHHbIe n3fenus. BbIMOJIHEHHbIX KNaAKOW 13 610KOB.

5.8. MlopAaoK yCTPOMNCTBa NepeMblyeK
n3 U-6nokos JICP

« [lna nyywen Tennounsonsaummn 6okoBas cteHka U-6noka JICP,
umetoLLas 6oMblUYIO TOMLMHY, LOMIXKHA HAXOAUTBLCA C BHELLHEN
CTOPOHbI CTEHDI.

« My6uHa onvpaHusa U-6noka JICP Ha cTeHy gomxkHa 6biTb
He meHee 200 mm.

+ WwnpwHa 1 BbicoTa U-610KOB COOTBETCTBYIOT pa3mepam
pPAOOBbIX CTeHOBbIX 6n1okoB JICP.

+ Mopbop apmatypbl 1 6eTOHa A1A 3anoNHEHUA

. Knaaka ua U-6110KOB 3aBVCUT OT HarpysKu.

\ Groxon NICP « N3 U-6n1oka JICP moxHO dopmmposatb

nepembluku 11060 ANUHDI.

MowonuTHbIA
6eToH

ApmaTypHbii Kapkac
COTNACHO PacyéTy

Onany6ka ans
onupanms U-6nokos U-6nokun JICP
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1. Pa6oTa c U-6nokamu

CnpuMeHeHnem MOHTa)XHON OI'IaHYGKI/I

Ha BepxHelt oTMeTKe Npoema yCTaHOBUTE BpeMeHHble
noAnopKu (onany6ky 13 AepeBAHHbIX NV MeTaTNYeCKNX
npodwneit), no Helt cmoHTUpyTe U-6510K1M JICP.

2.Pa6oTta c U-6nokamu Ha 3emne
C NocNeAyLWNM MOHTaXKOM
rpysonogbeMHON TeXHUKOMN

+ Ha BblpoBHeHHOW NoBepxHOCTW cocTaBbTe U3 U-6nokos
6anky Hy>KHON ANMHbI.

+ BepTuKanbHble cTbiku U-6110KOB CKneinTe mexay cobon
kneem JICP.

+ Topubl 6anku 3akpoiTe BpeMeHHo onanybkoi (Hanpu-
mep, 6nokamu JICP, 06epHYTbIMU B YNIaKOBOUHYIO MJIEHKY).

+ B 0TOK, 06pa3oBaHHbIV MOIOCTbIO COCTBIKOBAHHBIX
U-6110KOB, yCTaHOBMTE apMaTypHbI KapKac.

« ApmaTypa JonKHa 6biTb YCTaHOBMEHA Tak, YTOObI CJION
6eToHa MOr 3aLlMTUTb ee CO BCEX CTOPOH.

« [MonocTb noTKa 3anonHnTe 6eToHoM. BeToH fomKeH ObITh
YMOTHEH LUTbIKOBAaHUEM.

+ MoBepXHOCTb YNNOTHEHHOIO 6ETOHa BbIPOBHATE 3anoa-
NNLO C BEPXHEW rpaHbio KNaaKu.

» Yepes 3-5 cyTOK 3axBaTuTe rOTOBOE M3[enne ctponamm
N CMOHTUPYNTE B NPOEKTHOE MOJIOXKEHNE.

3. Pa6oTa c U-6nokamun no mecry
Knagkm

YctaHoBuTe U-6110KM B Knafike Ha Hy»KHOM YPOBHE, Npo-
KnenTe BepTUKasbHble CTbIK/ Mexay Humu kneem JICP,
CMOHTUpPYTe B 06pa3oBaBLUeiica MONOCTM apMaTypPHbIii
KapKac, 3arosiHuTe nosiocTb 6eTOHOM, ynnoTHUTe

6eTOH (BMOPATOPOM UNU LITbIKOBaHKEM),

3arnagbre NOBEPXHOCTb 6eTOHa Ha OAHOM

YPOBHe C BepPXHUM 06pe3oM KnagKku.
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U-6n0oku Pasmep 6nokos (LLIxBx) Kon-Bo 6/10KOB Ha NOAA0HE, LWT.
U-6nok 200 200%x250x500 48
U-6nok 250 250%250%x500 40
U-6nok 300 300%x250x500 48
U-6nok 375 375%x250x500 36
U-6nok 400 400x250%x500 36
IAOI 120 IAOI | 50I 160! I40I 70, 170 160,
| | |
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5.9. Neperopopkun

Pnc.5.33

Puc.5.37

Punc.5.36

Knagka neperopofok He uMeeT NPUHLMMNMaNbHbIX OTANYKIA
OT KNagKu Hecylmx cTeH. HekoTopble 0COGeHHOCTY cneflyeT
YUUTBIBaTb NP YCTPONCTBE NEPErOpPOLOK, BU6GPOMN30IMpPOo-
BaHHbIX OT HECYLLMX CTEH.

B 3TOom cnyuae neperopofoyHble 6110KM He NPUKIIEMBaOTCA
HernocpeAcTBeHHO K OCHOBaHMIO 1 06paMAIAIOLWMM CTeHaM,

a yCTaHaBnMBalTCA Ha BUbporacsallyto npoknaaky (puc. 5.33),
WCKNIOYaloLLYyto Nepefaydy CTPYKTYPHOrO LyMa OT HeCyLmx
KOHCTPYKLMI Neperopofkam.

Mepen MoHTa)KoM 6110KOB creayeT yCTaHOBUTb BPEMEHHbIe
HanpasnAwLMe, K KOTOPbIM ByaeT NPUCIIOHATLCA MOHTUPYe-
MasA neperopogka (puc. 5.34).

3aTtem Ha non npuKensBaeTcs BubporacaALlas nonoca —

13 markon [1Bl1, neHononusTuneHa, NneHONoANCTMPOna,
MKeCTKOW MUHMANTBI, NPO6KU, APYrX BO3LYXOHAMOHEHHBbIX
3NacTMYHbIX MaTepuranos (puc. 5.35).

Puc.5.35

[
n s ||
Puc.5.38

K nonoce B cBOI0 ouepeab NprKIeNBaeTca Neperopogoy-
HbI 610K (purc. 5.36). Mexay 6110KOM U CyLlecTByloLeln
CTEHOW NPOK/aAbIBaETCA TaKas e BUbponsonupyoLas
nomnoca nMbo OCTaBMAETCA 3a30P, KOTOPbIN B NOCeAytoLem
3anoJiHAETCA, HanprYMep, MOHTaXHOW MEHOM.

JanbHenwan KnagKka BefeTca Tak »e, Kak 1 Knafka HecyLmx
CTeH (puc. 5.37).

Mpoembl B neperopoakax MoryT nepexkpbiBaTbCs
6e3 nepemblyek, C CMOJSIb30BaHNEM MOHTaXKHOM
AepeBsAHHON onany6km (puc. 5.38).

Isrstena.ru

37




nc e Paszfnen 6. Orpenka
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3paHue 13 aBTOKNIaBHOTO ra3o6eToHa 6e3 Hapy»Hol
otgenku. 1939 r.n., r. Pura, yn. nbBupac, 15

Hapy»Has oTgenka suencto6eToOHHON KNafgKn MOXeT npecrie-
JoBaTb cnegyowue Lenu: iR
+ IeEKOPUpPOBaHe NoBepxHoCcTK dacada (UBeToBoe n/vnu
dakTypHOE);
* CHVPKEHVe BO3yXOMPOHNLAEMOCTM KNaaKky (AnAa Knagku,
BbINOJIHEHHOW C HeKauyeCTBEHHbIM 3aMoSIHEHUEM LUBOB).

AKKypaTHO BbINONHEHHanA Knagka (Ha Knelo, 13 611oKoB 6e3 3paHuve 13 aBTOK1aBHOrO ra3obeToHa, 1960-e rr.
CKOJIOB 1 TPeLMH) TpebyeT OTAENKY TONbKO U3 3CTETUYECKNX CaHkT-lNeTepbypr, KpacHonyTunoBckas yn., 45
coobpaxeHni

Hapy»Hble cTeHbl U3 aBTOKJ/IaBHOTO ra3o6eToHa. «<Kkopabnb», 1970-e, CaHkT-leTepbypr
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6.1. Bugbl otgenku cteH us 6nokos JICP

1. DKcnnyaTaunsa HeoTaeNnaHHON KnagKv

YHMBEPCANbHO NPYMEHVMbIV BAA OTAENKN AN1A 30aHUIA N06Oro Ha3HaveHns
BCeX cTeneHemn gonroBeyHocTu. MNprrogeH ansa Knagku us 6nokos 6e3 cKonos

WM CO CHATbIMM dacKamuy Ha 6enoM KneeBoM pacTBope, ANs aKKyPaTHO BbIMOJI-

HEHHOW Knagku Ha pacTBopax 1 KneAax sCcex BUaoB.

2. Apre3snioHHO cBA3aHHble (KMOKpble») OTAeNOYHbIe NOKPbITUA

2.1. OKpacka, MoKpbITre haKTypHbIMU Kpackamu. [prMeHrMa Ana Knagku

13 6110KOB 6€3 CKONOB WM CO CHATBLIMMW dackamu, ANA KNafKuM C 3aTepTbiMuy
cKonamu v wnrnpoBaHHON NOBEPXHOCTbIO. TpeboBaHNA — [OCTaTO4HaA Napo-
NPOHVLLAEMOCTb.

2.2. ltykaTypKa C nocneayowmum aeKopmpoBaHuem (okpacka, opakTypu-
BaHue). YHMBepcanbHbli Bu otaenku. TpeboBaHWsA: HEBbICOKME NMPOYHOCTb

1 MOAYNb YNPYrocTy, ANA CTEH OTanmBaeMbiX 34aHUN — JOCTaTOYHAA Napo-
NpoHuULaemMocTb. [loxenaHna: orpaH1nyYeHHOe BOAOMOrOLWeHNe, onpeaeneH-
Hble agre3na U MOPO30CTONKOCTb KOHTAKTHOW 30HbI.

2.3. 06n1LOBKa KepamM1UYeCcKo MINTKON UM KaMEHHbBIMMW MnTamu,
ob6nuuoBKa Kupnmyom 6e3 3asopa.

Bupg otaenku, npyMeHeHne KOTOPOro AfiA OTananBaeMbIX 3aaHNI UMeeT
pAQ OrpaHNYeHIA: MO CONPOTUBIIEHMIO MAPOMNPOHULIAHWIO, MO afresny,

Nno CyMMapHOW NNoLWaAn HaknernBaemblx 351eMeHTOB. [1na 34aHnin Ce30HHON
SKCMnyaTauum v Ana BHyTPEHHeN OTAENKU NPUMEHUM 6e3 orpaHuyeHuni.

/\/

/\/
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3. 06A1MLOBKa Ha OTHOCe

3.1. HaBecHble («3KpaHHbIe») oTaenku. Hanbonee wagawmin
Knagky Buf OTAeNKWU. 3aKpblBaeT KNagKy OT OCafKoB U COJH-
L3, He NPenATCTBYET BbIXOAY Bflary 13 TONLWM KNagKu.

3.2. 06nmuoBOYHaA Knagka. MNpwu ycnosun octaBeHnsa Bo3-
AYLIHOrO 3a30pa 1 BbINOIHEHNY MEPONPUATUIA MO OTBOAY
KOHAeHcaTa yH/BepCcanbHO NPYMeEHNMa.

4. Cncrembl HapPy>KHOro yterJieHuA

O60CHOBaHHOCTb NPVIMEHEHMA yTenauTenein noBepx raso-
6eTOHHOW KNaaKu JOMKHA NPOBEPATHCA SIKOHOMUYECKUM
pacueTom. B cniyyae Bbi6opa Hapy»KHOrO yTenieHnsi Heo6xo-
AMMO cobniofieHne peKoMeHAaLWi, NPYBEAEHHDIX HUXe.
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6.2. O6Wwmne peKkomeHaaLNN

no otaenke Knaaku ns 6nokos JICP

Bbi60p Buga otaenku

OCHOBHas GpYHKUMSA HapyKHOW OTAENKN — AeKopaTMBHas.
Ecnu BHeWHWIA BUA HEOTAENAHHON KNAAKW He Bbi3blBa-

€T HapeKaHui, AOCTAaTOYHO 3aLMTUTb OT Bflark MecTa
NOTEHLMANIbHOrO 3aMOKaHUA: NMOAOKOHHbIE 30Hbl, LIOKOJIb,
KapH13bl. MOXXHO AONONHNUTENIBHO 06paboTaTb NOBEpPX-
HOCTb rMapPodho6U3aTOPOM.

Takke BO3MOXHbI MPOCTas OKpacKa Knamaku, nepetup-

Ka NOBEPXHOCTU C MOKPACKOW, HaHeceHNe GpaKTypHbIX
Kpacok. bonee 3aTpaTHble BUAbI OTAENKU — LUTYKATYPKa,
HaBeCHble 06NMLIOBKM, 06NMLIOBOYHAA Knaaka. Micnonb3aysa
LITYKATYPKY 1 0BIMLOBKIM, MOXXHO JOMONHUTENBHO NOBbI-
CUTb JOJSITOBEYHOCTb M YNYULLWTb BNAXKHOCTHOE COCTOSIHME
NMOBEPXHOCTHBIX CJIOEB KIafKW, CHU3UTb ee BO3A4yXOMNpo-
HULAEMOCTb.

PEKOMEHp‘aU,I/II/I no 3aunTe Knagkm
OT BJiarm

Mpw KoHCepBaLUM HeOCTPOA UV NPU SKCMTyaTaLmn He-
oTaenaHHoN Knaaku Heobxoanmo obecneunTb 0TBOA BOAbI
CO BCEX HEBEPTMKA/bHbIX MOBEPXHOCTEN 1 BCEX MECT, rae
MOET 3aCTOSTbCA BOAA. DTO 30HbI MO/ OKOHHbIMM Npoe-
MaMu, 061acTb MPUMbIKAHUS K OTMOCTKE /TN KO3blpbKaM.
B Takmnx mecTtax Heo6xoaMbl BOAOOTNINB U KPaHbl, OTAe-
nAawme ra3obeToH OT NieXalllero CHera Unn oTonBaemblx
OTMOCTKOW 6pbI3r. KanunnsipHblii NOACOC B ra3obeToHe
MaJl, 1 OBblYHblE [OXAN PEeLKO YBAAKHAT KNagky rnyoxe,
yem Ha 20-30 mm. [o3TOMY AOMONHUTENbHON 3aLUKTbI
NNOCKOCTM CTEH He TpebyeTcs.

PekomeHgauum no Bbl60py WTYKATYPHbIX
COCTaBOB

Hapy»Has WwTykaTypKka no ra3o6eToHy AOJI)KHA MMETb BbICOKYHO
NaponpOHNLIAEMOCTb U CPAaBHUTENbHO HU3KYIO MPOYHOCTb.
Taknmu cBoicTBamm obnagaet 60NbIUNMHCTBO CreLluanbHO Npes-
Ha3HaueHHbIX AS1A ra306eToHa WTyKaTypoK. [lo3Tomy ocHOBHaA
peKoMeHaauma — UCMNosb30oBaTh NpeaHa3HauYeHHble 414 ra3obe-
TOHa Cyxue LITyKaTypHble CMecu 3aBOACKON FOTOBHOCTU.

XopoLLo NoKasbiBaloT cebs Tak»Ke 0OblYHbIE MOPN30BaHHbIE
pacTBOpbI € NNOTHOCTbIO A0 1300-1500 Kr/Ky6. M, ynosnetsopu-
TeNbHO — M3BECTKOBO-NEeCUYaHasi CMech (rapLoBKa) ¢ fobaBneHun-
eMm HebosbLIoro KonnyecTtsa (3-5 % no macce) uemeHTa. Mepen
ee HaHeCeHVemM NOBEPXHOCTb KNagKn Heo6XoanMmo obunbHO
YBNaXXHUTb.

BmecTo BblpaBHMBaloLLEN LUTYKATYpPK/ BO3MOXHO HaHeCeHe Ha
KnagKy baKkTypHbIX 4EKOPATUBHbIX TOHKMX LUTYKaTyPOK (Ha3bl-
BaeMbIX «LIYyOKaMu», <KKopoedammy», «larpeHbto» 1 T.n.). MNepeg
UX HAaHEeCEHWEM NOBEPXHOCTb KNaAKM BblpaBHUBAETCA TEPKOW,
a CKOJIbl 3aMOJHAIOTCA PEMOHTHbIM PacTBOPOM AJiA ra3o6eToHa
WSIM ra306ETOHHOW KPOLLKOI, 3aTBOPEHHOW KNaJOUYHbIM KNeem.

B KauecTBe Hapy»KHOW OTAENKN Mbl pEKOMEHAYEM:

1. Jlio6ble HaBeCHble 06/IMLIOBKM C BO34YLIHbIM 3a30pOM:
AeKopaTUBHbIE NaHenu, CanAunHI, BaroHKy, NANTKY.

2. O6n1L0BKY NMLEBbIM KUPNNYOM WM KAMHEM C KenaTtefb-
HbIM OCTaB/IEHNEM BO3YLUHOrO (>KenaTefibHO BEHTUAMN-
pyemoro) 3azopa 30-40 MM meXxay KUPNNYoM 1 KnagKomn
13 6nokos JICP.

3. WtykaTypKy cneymanbHbIMU IEFKMMI LWITYKaTYPHbIMUN
cMcTtemamu Ans raso6eToHa.

4. 3aTupKy WBOB MeXXay 6nokamu ¢ nocnegyiollein oKkpa-
cKoli paKTypHbIMU MUHEpPanbHbIMU Kpackamu.
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PekomeHpauun no o6nnyoBKe KUpNNYom

Bonblue Bcero BONpoCcoB KacaloTcA 3a30pa Mexay ra3o6eToHOM
1 06SIMLIOBKOIA B MOSIKUPMNYA.

Ecnn noctporika npefHa3HayeHa Ana Ce30HHOM SKCnyaTaumm
(maua, Typ6asa), To HanmMure UK OTCYyTCTBME 3a30pa HE BIMSET
Ha 3KCrlyaTauiOHHbIE XapaKTePUCTUKN ra3o6eToHa.

Ecnu e cTpoeHve npefHasHauyeHo Ansa KpyriorofnyHomn
JKCMyaTaLuu, To BO3AyLUHaA MPOC/IONKa MeXAy COAMMN
CTaHOBUWTCA None3Hon. XenatenbHo Takxe, YToObl 3Ta
npocnorika coeanHAnach ¢ HapyHbiM BO3yXOM CreLuanbHO
OCTaBJIEHHBIMU MPOAYXaMW, T. €. Obina BeHTUANPYEMOWA.

Ecnu 3a30p Mexpay razo6eToHOM 1 KMPMMYOM OTCYTCTBYET,

TO CpefHAA 3a OTONUTENbHbIN NePUOJ BNaXKHOCTb ra3006eToH-
HOW Knaaku 6yaeT HeCKONbKO BblLUe, a CefoBaTeNIbHO, COMNPO-
TUBNEHVE TaKoW CTeHbl Tensionepeaaye 6yAeT HECKONbKO HUXKe,
yeMm B CJlyyae C Haimurem BeHTUIMPYEMOU MPOCIONKN.

BAXXHO! 3awumra knagkn
OT NepeyBnaKHeHNs ocafKamm

Camoe rnaBHOe AnA COXPAHHOCTW KNaaKu 13 6510KOB — aKKy-
paTHO 06yCTPOUTL BCE MOJOKOHHbIE C/INBbI, BCE KO3bIPbKM Haf,
[eKopPaTVBHbIMU BbICTYNaMM 1 MOACKaMW, ClIefjUTb 3@ COXPaHHO-
CTbIO KPOBJIM M CUCTEM BOJOCOPOCA, yCTPOUTD 3aLLUTY KNagKu

B 30He LloKoNA. .. [MaBHOe — cAenaThb Tak, YTobbl Boaa v

CHer He 3acTavBannCb B KOHTaKTe C Knagkoi. Ecnm ncknountb
cucTeMaTUYecKoe yBaxkHeHVe CTeHbl aTMocdepHOI BNarow,
0Caflkv He NpuHecyT ra3obeToHy Bpepa, a 6yayT nuwwb Konebatb
BJ1IaXKHOCTb €ro NOBEPXHOCTHbIX C/I0EB — KanwINAPHbIA MOACOC
B ra3o6eToHe ouYeHb Man v 06blUYHble AOXKAN PEAKO YBNAXKHAIOT
Knagky rny6:xe, yem Ha 20-30 mMm.
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PekomeHpauuu no goytensieHuo

Knapka 13 6110K0OB € TepMUYECK/M COMPOTUBIIEHNEM
60nee 2 M?x°C/BT BNosiHe caMof0CTaTOuHa C TOUKM 3peHna
TEMnnoBoOW 3aLMThbl, LLeNeco06Pa3HOCTb AOMOJIHUTENIBHOTO
yTenneHus Takon Knaaku JOJMKHa ObITb NOATBepXKAeHa.

OTpenka WTYKATYPHbIMUN COCTaBaMu

Jlerkue WTyKaTypKmn Ana razo6etoHa Npov3BoaaT
MHOr1e NPON3BOAUTENN CYXMX CTPOUTENbHbIX CMecei.

O6Lwue pekomeHAaLUM MO OTAENKE: LUTYKaTypKa [OMK-

Ha OblTb NOPV30BAHHOW WMV Ha NIETKNX 3aMONHUTENSAX,
LUITYKaTYPHbIN C/ION MMeeT CMbICST apMMPOBaTh CETKamu

B 30HaX KOHLIEHTpaLuy HanpsXeHnin (Mo 1 Haf, OKOHHbIMU
npoemamu, no yrnam 3aaHus, B Mectax MecTHbIX 13/TOMOB
npoduna pacaga); npv NPoBefeHNN WTYKaTypPHbIX paboT
cnepyeT pyKOBOACTBOBATLCA O6LWMMI NpaBUnamm —
cobntofaTtb TEMNepaTypPHbIN U BIAXKHOCTHBIN PEXUM,

He OMNyCKaTb 3aMep3aHnaA Un NepecbixaHnA WTYKaTypKu
nT. M.

BA)I(H O! MenatenbHo mMeXxay OKOHYaHnem

K1aAoYHbIX 1 HAYasIioM LWTYKaTypPHbIX paboT caenatb
naysy Ans yaaneHvs n3 Knagkm TeXHONormyeckoi

1 NOCTPOEYHON Biarn. MakcvMmanbHasa npogomKkuTenb-
HOCTb Nay3bl He orpaHunyeHa.




Knagka n3 6nokos JICP

Pasnen /.

KOHCTPYKTUBHbIE pelueHunaA

Knen JICP, 2+1 mm

KoHcTpyKuma nona

HapyxxHoe yTenneHue

nojsana

> 500 mm

O6paTHas 3acbinka

KOT/IOBaHa
OTmocTKa

MoHonvTHas x/6 nauta

Mapou3onaums no Bepxy

CTeH noaBana

CreHa nogBana

OpeHax (mpu

HeobxoaumocCTu)
Tngpounsonauna nona n

CTeH noasana

QyHaameHT

Knapka us 6nokos JICP

> 500 MM

Knen NICP, 2+1 mm
LLloB, apMVMpPOBaHHbIN CETKON

O6n1LOBKa TOpLa NAUTbI C
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nsonauunen
O6paTHas 3acbinka

OT/I0BaHa
TMOCTKa

MNycToTtHas x/6 nnuta

iz 5%

O6BA30YHbIN NOAC

Tmagpounsonaums no Bepxy

CTeH noABana

Knapka us 6nokos JICP

[LpeHax (npwn

HeobxoanumocTu)
Tmapousonauusa nona n

CTeH noABana

QyHpameHT
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Hapy»Han cteHa
nogBana us
6eTOHHbIX 6510KOB
unm Kupnuya

C MOHOJIUTHbIM
XKene3so6eToHHbIM
nepexkpbiTemM

Hapy»Hana cTeHa
nogBana

n3 6nokos JICP

C nepeKpbiTEM
13 x/6 nnut
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Menko3arny6neHHbIN yTenneHHbIn pyHAAMEHT
oTannusBaemMoro foma B Bupe peépucromn
NANTBI MO FPYHTY (BapuaHT)

Knapaka ns 6nokos JICP

Knen NCP, 2+1 mm

Hapy»Hoe yTenneHue

> 500 mm

dyHpameHTa KoHcTpyKkums nona
YTenneHve oTMOCTKM (MO

pacuety) /I'InMTa dyHOameHTa
Otmoctka [ DAL A AN AsoosmsesossasosesesaseseseseseseseS

iz 5%
et
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Menko3arny6neHHbIN yTenneHHbi pyHAaMeHT
oTan/inBaemMoro joma B Buge pebpucron
NANTDbI MO FPYHTY (BapuaHT TEMN/1I0BOro KoJs10Kosna)

Knagka ns 6nokos JICP
Knen JICP, 2+1 mm

Hapy»Hoe yTenneHue
s| dyHnamenTa KoHcTpykumsa nona
g YTenneHve oTMOCTKM (No a
3| pacuery) nuTta dyHaameHTa
Al OTmocTka

iz 5%
e

1 lﬂjP.
A ] K
\] \ |

\/\ NN NN\ ANNOANNUN NN /|
% YTenneHme dyHOameHTa




MepeKpbiTne No 6ankam.
OnupaHune Ha Xx/6 nosc B U-6nokax

Knagka us 6nokos JICP

BHYTpeHHSAA WTyKaTypKa

Knen NCP, 2+1 mm

Tnapovzonauma onopHom
30HbI, TOpeL, 0CTaBUTb

KoHcTpyKums nona

OTKPbITbIM 4
O6nuruoBKa Topua 6anku ¢ ) -
vsonaumen o, o e —
Hapy»Has otaenka % s

py A / f Banka nepekpbITyA

BHyTpeHH!I0t0 nonky
U-6noka nogpesatb

Ha 3-5 Mm

/6 nosac B nonoctu
A U- 6nokoB

3akpenneHvie 6510KOB Hag
NpPOeMoM Harensmm

MoHonuTHoe /6 nepekpbiTne

Knagka ns 6nokos JICP

BHYTpeHHSAA WTyKaTypKa

Knen NCP, 2+1 mm

KoHcTpyKums nona

O6nuLoBKa TOpLa NANTbI C

nsonauyuen
Hapy»Has otgenka

208

MoHonuTtHas x/6 navTa

Z) o Ynpyrasa npoknagka
: / (5...10) x (50...75) mm
[Nepembluka B NonocTn
U-6nokos
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Knagka us 6nokos JICP

Knen NICP, 2+1 mm
LLloB, apMnpoOBaHHbIN cETKOM

O6nuuoBKa Topua NanTbl

MepeKpbiTNE N3 NYCTOTHDLIX NJINT.
OnupaHue Ha x/6 nosc B U-6nokax

BHyTpeHHAA WwTyKaTypKa

KoHcTpyKumA nona

n3onauunen
Hapy»xHasa otgenka

Knagka us 6nokos JICP

Knein ICP, 2+1 mm
LLIoB, apMUpPOBaHHbIN CETKOW

O6n1LOBKa TOpLA NANTbI C

A 7 //f

MNycToTHas x/6 nnuTa

O6BA304HbIN NOAC

/6 nosac B nonoctn
U-6nokos

3akpenneHue 6110KOB Hag

npoeMoM Harenamu

HEPEKprTVIe N3 NYCTOTHbIX MNJIAT.
OnmpaHme HenocpeaACTBeHHO Ha KnagKy

BHYTpeHHss WTyKaTypKa

KoHcTpyKuma nona

nsonayuen
Hapy»Hasa otgenka

W/

MNyctoTtHas x/6 navTa

O6BA30UHbIN NOAC

PactBop M25-M75
5-20 mm

lNepembluka B NofocTn

U-6nokoB



Pa3gen 8. Mudbi o rasobeToHe

MW® MNEPBbIV: «Ana 60nAbWIOro AOMa HY>KeH NMIOTHbIN GETOH.
Ana AByX-Tpex3Ta>KHOro AomMa HeJOCTaTOYHO NNOTHOCTU 400, a Hy>KeH ra3o6eToH
NONJIOTHEE, C NIOTHOCTbIO He MeHbLue 500-600 KunorpammoB Ha Ky6bomeTtp».

[oBOPWTb O NIOTHOCTU MaTepuana KNnagku MeeT CMbICI

B CBA3Y C ee TeMNoTeXHNYECKNMU XapaKTepuUCTUKaMU.

W Tonbko. MockonbKy oT NNOTHOCTV 6eToHa 6110KOB HanpAMyto
3aBUCUT UX TEMIONPOBOAHOCTb. OT NNOTHOCTY 3HAUUTENBHO
3aBUCUT TaKKe TenoBasa UHEPLNA CTEH.

Ho nx HecyuwaAa CNOCOBHOCTb 3aBUCUT TOJTbKO OT ANPOYHOCTN.

A NPOYHOCTb 1 MIOTHOCTb HE 3aBUCAT APYT OT Apyra HarnpsaMyio.

MpouHocTb 6eToHa 6/1OKOB (a YUepe3s Hee 1 HecyLas cnocob-
HOCTb KafKu) 3aBUCUT OT MHOXeCTBa paKTOPOB: 1 OT Kaue-
CTBA CbIPbEBbIX MAaTEPUANIOB, U OT TLWATENbHOCTY UX NOATOTOB-
KU, 1 OT PeXnMoB 06paboTKU yke 0TGOPMOBaHHOTO 6eTOHa I,
B KQueCTBe NULLb OHOTO U3 NapaMeTPOB, OT NJIOTHOCTK.

Mo3ToMy, 3aZlyMbIBasCb O MPOYHOCTHbIX XapaKTEPUCTUKAX
CTeH GyayLuero oma, Halo BCMOMIUHaTb O MPOYHOCTU BETOHa,
a He 0 ero MoTHOCTK.

MpwvBegem npocTon nprumep:
JonycTrm, Ans Balero CTPOWTENbCTBA B NPOEKTE YKa3aHa He-

o6xonmmaﬂ MNPOYHOCTb KNagO4YHbIX MaTepnanos, N 4OoNyCcTnum,
yTo AnAa 6/10KOB Ha3HaueH Kacc no MPOYHOCTU NPU CXKaTUn

B2,5 (Takasa NpOYHOCTb peAKo Hy»KHa ANA MHANBUAYaNnbHOro
MaJI03Ta’KHOIO CTPOUTENBLCTBA, Kak MPaBUIO, TAKOW MPOYHOCTH
[OCTaTOYHO ANA HECYLUNX CTeH 4—5-3TaXXHOro MHOTOKBapTHp-
HOro gomMa).

YT0 Bbl OGHAPYKUTE, HauaB MOUCKM G/TOKOB C TaKOW MPOYHO-
CTblo Ha pbiHKe CaHKT-MNeTepbypra? Bol 06HapyKuTte NpriBe3eH-
Hble U3 LieHTpaNbHbIX 0bnacTeli Poccrn 610KM € xapaKTepucTu-
kamu D500 B2,5 n D600 B2,5. BepoAaTHO, UTO Bbl CMOXKETe HalTU
6N10KM 13 AYencToro 6eToHa HeaBTOKMAaBHOMO TBepAEHSA

C xapakTtepuctukamu D800 B2,5.

Mpn 3TOM 0CcHOBHasA npoaykuusA 3asoga JICP B CaHkT-leTep-
6ypre — 3To CTeHOBbIe B/IOKM C MapKOi MO CpeaHeln NIOTHOCTH
D400 (pakTnueckas NIOTHOCTb 0Koso 400 Kr/m3) 1 Knaccom

Mo NPOYHOCTU Npu cKaTum B2,5 (cpeaHsaA NPOYHOCTb KaMHSA

35 krc/cm?).

Tenepb nogsenem uTor:

Hecyuwasn cnocobHOCTb KNagKu 3aBUCKT OT MPOYHOCTU
6710KO0B. [TPOYHOCTb 6JIOKOB U UX MJIOTHOCTb —
COBEPLUEHHO Pa3Hble XapaKTepUCTUKM.

BbIACHATD UX HYXHO MO OTAENbHOCTY.

MWN® BTOPOW: «Knaaka 610KOB Ha Kiielo AOPOXKe, YeM Ha LLeMEeHTHOM pacTBope».

Hy, 3TO He CTONbKO faXe Ml/ld), CKOJIbKO MpocToe
3a6J1y>quH|/|e, npouncrteKkaruiee ot JIEHOCTU. JleHocTn
noTPaTUTb NAPy MUHYT Ha CpaBHI/lTeJ'IbeIVI pacyer.

[aBaliTe pazbepem «NpOCTOTY U AeLlleBU3HY» KNaaKu Ha
pactBop. CHayana no noBofy NpPOCTOThbl KNafKM Ha pacTBope
Mo CPaBHEHMIO C KNeem:

+ Bo3amoxHO, Ana «cTponTeneiy, Yba IHOCTb NPOLLIa B CTY-
[EeHYeCK/X CTponoTpaaax, Aa 1 MPOCTO ANA NOXMBLUMX
M3PAAHO KaMEHLLMKOB, KNnajlKa Ha pacTBOP NPVBbIYHEN.
W nepeyurBaHune ana paboTbl C TOHKOCIOMHbBIM Kiieem
noTpebyeT OT HUX HEKOTOPbIX 3aTPaT CU U BPEMEHU.

+ Ho oT yenoBeka, HauMHalLWLEro «C HysA», PaBHO KakK 1 and
noTpaTMBLLEro Bpems Ha nepeobyyeHre, KnagKka Ha Kneto
TpebyeT MeHbLUMX 3aTpaT BpeMeHn 1 cui. CHXKeHre Tpy-
[0o3aTpart Npu yknaake 610KOB Ha Krel (Mo cpaBHEHWIO
C KNajikol Ha pacTBope) CyLlecTByeT 06 beKTUBHO, YTO
HaLLMO OTpaXeHe axe B CH/XEHMMN CMETHbIX pacLeHOK
Ha TaKylo Knagky.

Tenepb 0 AeLlweBM3HE PAaCTBOPA B CPABHEHUN C KNEeM.

Knapaka Ha TOHKOC/OMHbIE «MAaCTUKU» 1 «Knes» elle B 1980-e
rofibl pacCMaTprBanach Kak cCnocob CHU3NTb pacxop BSXKYLLEro
npw Knago4Hbix paboTax.

Pacxop u/n pactBopa (TonwuHa wea 10-12 mm) B 5-6 pa3 60nb-
Lwe, ueM pacxog Knes. Mpuv Tom, uTo Kner ans raaobetoHa — 310

OfHa 13 CaMbIX AeLlEeBbIX CYyXX CTPOUTEJTIbHbIX cmecei.

Knei ctouT nprMmepHO B 2 pa3a AOPOXKe NPOCTON LieMeHT-
HO-MecyYaHon cMecy Npu B 5-6 pa3 MeHbLLEM pacxoge.

Mcnonb30BaTb TOHKOC/IOVHbIN Knew Ana KNaakn ra3ao0eToHHbIX
6510KOB CrieflyeT Bceraa — A1 NMoBbIWEHWs SKOHOMMYECKON,
TENNOTEXHNYECKON 1 MPOUYHOCTHON XapaKTePUCTMK KNaKN.
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MU® TPETUW: «Fa306eToH 6omMTCA BOADbIY.

EOVHCTBEHHDI apryMeHT B NOAAEPKKY 3TOro Mrda — BblCOKas
CKOPOCTb BOLOMOMNOLEeHUA HErMAPO$O6H3NPOBaHHBIX CUN-
KaTHbIX MaTepuranoB. [py6o roBops — MeTog OLEHKUN MO NPYH-

LMy «TOHeT/He TOHeT».

HauHeMm ¢ Toro, UTo KpUTEPUIA KTOHET/HE TOHET» HE FTOAUTCA
ANA onpefeneHya NPUrogHOCT MaTeprana Ana CTpouTesb-
cTBa. Kupnuy ToHeT 6bICTPO, MHBaTa TOHET Yy Tb MeAneHHee,
a BCMeHeHHble NNacTVKK, Kak NpaBsuio, He TOHYT BoobLue.

Ho 3Ta nHpopmaLma HUKaK He MOMOXET HaM OnpeAenuTbCA
C BbIbOpoM MaTepwuana afif CTPOUTENbCTBA.

ToHert... xal.. yTonuTb ra306eToHHbIN KyOUK He Tak-TO NMpoCTo.
Bpems coxpaHeHus obpasLia 6eToHa «Ha nnaBy» He 3aBUCKT
HanpsMmyto HK OT cnocoba obpasoBaHKA NOp, HU OT cnocoba
TBEPAEHVSA 1, UTO BaXKHEE, MPAKTUYECKMN HUKaK He BnsAeT

Ha SKCMJTyaTaLMOHHbIE XapaKTePUCTKN MaTePUANIOB.

Bna)HOCTb CTEHOBOrO MaTepuana, 3akpbITOro ot aTMocpepHbIx
0CaZIKOB, 3aBUCUT OT TPeX GpaKTOPOB: CE30HHOCTY IKCMyaTa-
LM NOMELLEHUSA, KOHCTPYKLUM CTEHBI M COPOLMOHHOM CNOCo6-
HOCTM camoro maTtepuana. [Ins gauHbix OMOB, SKCNyaTUpy-
IOLLUXCA 3UMOI OT Cilyyas K cnyyato, pakTnyeckas BlaKHOCTb
MaTepuana cTeHbl BOOGLLe He MMeeT NPaKTUYECKOro 3HaUeHMs.
Moyt N60 MUHEPaNbHbIN MaTepWan, 3aKPbITbli OT OCAZIKOB
ncnpasHoOM Kpblleii, byaeT Npv Takom sKCryaTaLmm NpakTm-
YeCKun BEYHbIM.

[nA NOCTOAHHO 3KCMYaTMPYIOLMXCA JOMOB BaXKHa NPaBuibHast
KOHCTPYKLWA CTEHbI — TaKOe YCTPOMCTBO CTEHOBOIO «MMPOray,
NPy KOTOPOM NAPONPOHNLIAEMOCTb MaTEPUANOB CTEHbI BO3pac-
TaeT Mo mMepe NPOABVXEHUS OT BHYTPEHHUX CIIOEB K HAPYKHbIM
(370 TpeboBaHMe 0CO6EHHO KacaeTcs HapYKHOW OTAENKU, KOTo-
|pas He AOMKHa NPENATCTBOBATb ABUYKEHWIO MAPOB U3 MOMelLLe-
HWA B CTOPOHY yNuLbl).

W TpeTbe - copbLUMOHHasn BNaXXHOCTb MaTepuana (Kkotopas
HMKOUM 06Pa3oM He CBA3aHa C BOLOMOIJIOLEHVEM U He NpoBe-
pAETCA METOOM «TOHET/He TOHeT»). COpOLUMOHHAsA BNaXXHOCTb
pasnnUHbIX AYenCTbIX 6ETOHOB 0ObIYHO Masio pas3nnyaeTcs

oT 06pasua K 0bpasLy 1 cocTaBnseT OKoONo 5 % no macce npu
OTHOCUTENIbHOW BNIaXKHOCTM Bo3ayxa 60 % n 6-8 % no macce
NPy OTHOCUTENbHOM BNAXXHOCTUN BO3ayxa 90-95 %.

ITO O3HAYaeT, UTO Yem AYENCTbIi 6ETOH MeHee NJIOTHbIN, TEM
MeHbLLUe BOAbl OH cofepXuT. Tak, CTeHa TonwmHom 250 mm 13
razobetoHa nnoTHocTbio 400 Kr/m® ByneT copepKaTb B CpefiHEM
5 Kr BoZibl B OJHOM KB. M, TaKasl e CTeHa 13 NeHoOeTOHa MJIOTHO-
cTblo 600 Kr/m* 6ymeT cofepatb BOAbI yxe 7,5 Kr/M?, Kak 1 cTeHa
13 WEeNeBoro Kupnuya (NnoTHocTb 1400 Kr/m3, BNaXHOCTb 2 %).

Bnpouem, pasHbiM nnoctacam mnda o Bogo60s3HM
AYENCTbIX GETOHOB, MOCKOJIbKY OH MHOTONK,
NOCBALLEHbI U ABE CNIEAYIOLLNX
«pa3BeHYATENbHbIX» [1aBbl.

MW® YETBEPTbIW: «Fra306eTOH rurpocKonuueH 1 HakanavuBsaeT Bnary,
OH He NoAXOAWNT ANA CTEH BNIaXKHbIX NOMeLLeHn».

TMrpoCcKONUYHOCTb (CNOCOBHOCTL abCopPOMPOBaATb Napbl BOADI
13 BO3[yXa) — 3TO U eCTb Ta CaMasi COPOLMOHHAsA BNAaXXHOCTb,

0 KOTOPOI HECKOJIbKO CJIOB 6bINIO CKa3aHo B NpegblayLuen
py6puke. [la, Npo ra306eToH MOXHO CKa3aTb, UTO OH rMrpo-
CKOMUUEeH. 3a HECKOMNbKO MecALEB CTOAHUSA B TYMaHe A4encTo-
6eTOHHas KOHCTPYKLUA MOXET HabpaTb Bofbl okosio 10 %

OT cBOero Beca. [IprMepHO Takol 1 OKa3biBaeTcA K BECHe
BJIAXKHOCTb CTEH HEOTaM/MBAaeMbIX 34aHNIA, 3MMOBABLLMNX

B YCNIOBUAX NPUMOPCKON BNaXKHOW 31Mbl. [TOTOM, K Mato-MIioHI0,
BJIQXKHOCTb CTEH MOCTENEHHO CHIKaeTcsA. Ce30HHbIe Koneba-
HIA BIAXKHOCTV KOHCTPYKLMM, BbI3BaHHble copbuueii/necop-
6uKel, HEBENUKN 1 HE MPUBOAAT K KaKUM-NIN6G0 3HAUMMbIM
U3MeHeHVAM B MaTepuane Knagku.

MeperopofKu, oTaenstoLme aylleBble U BaHHbIE KOMHaTbI

OT OpYruX NoMeLLeHUI 3AaHNs, NOABEPraloTCA Neproanye-
CKOMY OJHOCTOPOHHEMY BO3[ENCTBUIO BNAXXHOTO BO3AYXa.

370 BO3[ENCTBME TAKXKE HE MOXET MPUBECTU K CKOMb-HNOYAb
3HAUXMOMY HaKOMeHMIo BNaru B cTeHe. [o3ToMy BHYTPUKBap-
TVPHble NEPEropoaKyM CaHy3NOB U OrPaXAeHNUs AyLUEBbIX

B CMOPTKOMIMNIEKCax 1 6acceiHax 13 aBTOKNaBHOrO ra3o6eToHa
NPUMEHSIOTCA MacCcoBO.
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CoBceM apyroe Aeno — Hapy»KHble orpaxaeHnsa noMmeLleHuin

C BNaXHbIM U MOKPbIM peXrMami 3Kcryataumm. NpumeHsTb
ra3o6eToH B HMUX HY>HO C 60JIbLLION OCTOPOXKHOCTbIO (PaBHO
KaK 1 nobble apyrvie HEMONHOTENble MaTepuarbl, BKOYas
MYCTOTHBIV KAPMWY U WeneBble 6eTOHHbIE 610KK). YBRaXKHEHUe
MaTepUanoB HapyHbIX CTEH OTaM/IMBaeMbiX MOMELLEHWIA NNLLb
YaCTMYHO 3aBUCUT OT UX COPOLIMOHHOW BNAXKHOCTM (TMrPOCKO-
nuyHocTn). lopasgo 6onbluee BAMSHME HA BIAXXHOCTb HAPYX-
HbIX CTEH OKa3bIBAET MX KOHCTPYKTMBHOE peLleHre: Cnocob
HapYXHOW 1 BHYTPEHHEN OTAENKY, Hannure JONONHUTENIbHbIX
BKJTIIOUYEHUIA B COCTAB CTeHbI, CNOCO6 YCTPOMCTBA OKOHHBIX OTKO-
COB U OMUpaHVsA NEPEKPBITUIA. B 0bLLem crnyyae MOXHO CKa3aTb
TaK: AnA YCTPOWCTBA 13 ra306eTOHa HapyHbIX CTEH BIAXHbIX
nomeLleHni (MapHOM, HaNnpPUMep) HYXXHO NpeaycMaTpuBaThb
TLWATENbHYO NAPOV30MALNIO X BHYTPEHHUX NMOBEPXHOCTEN.

MNosTopsaem:

* TMFPOCKOMMWYHOCTb He UMEeeT 3HaueHA ANiA CTeH
HeoTarMBaeMbiX NOMeLLEeHNI;

* TMFPOCKOMWUYHOCTb He UMeeT 3HauYeHuA AN
neperopoioK BHyTPU 30aHnI;

* TMFPOCKOMMWYHOCTb He UMeeT NPAaKTUYeCKOro 3HauyeHuA Ans
HapyHbIX CTEH OTanAMBaeMbIX 34aHNN.



MUNO MATbIN: «3gaHmne ns auencroro 6eToHa TpebyeT BO3BeAEHUA MOHOIUTHOIO
NeHTOYHOro pyHaaMmeHTa Uin LLOKOJIbHOIO 3Ta)a U3 06bIYHOro TAXKenoro 6eToHa,
YTO BNIeYeT 3a 06011 Hemarnble pacxogbi».

Mud o Tom, UTO A4EeNCTOBETOHHDIN [OM NpeabABNAeT * 3aN10KeHVEeM HUKe ry6rHbI NpOMep3aHnA Ha NyUNHN-

Kakue-To ocobeHHble TpeboBaHWA K GyHAAMEHTY, He nmeeT CTbIX FPYHTaX JIM60 YyCTPOMCTBOM YTEMIEHHOIO MeNIKo3a-

nog coboi peanbHbIX OCHOBaHUIA. XO3ANCTBEHHbIE rny6neHHoro gpyHaameHTa (Ans NOCTOAHHO 3KCMyaTn-

NMOCTPOWKM 13 ra306eTOHHbIX O/IOKOB Ha CTONIGUATBIX PYIOLNXCA 30aHNIA);

dyHOameHTax, 06BA3aHHbIX MOBEPXY CTaJIbHON PaMoi, * APYTMMU KOHCTPYKTUBHBIMW MEPOMNPUATUAMMU.

UCNpaBHO CiyXaT gonrue ropbl. [a3o6eToHHanA Knagka,

KaK 1 KnagKa us Apyrvx WTY4YHbIX MaTepuanos, JOMKHa Harpy3ku oT co6cTBEeHHOro Beca Masio3TaXKHOro 3faHus,

MMETb CBOVIM OCHOBaHWEM HaAeXHbI GyHaMEHT. nepeAaBaemMble Ha FPYHT, CTONIb Maibl, YTO MPaKTUYECKM
BCerAa MOryT He MPoBepATbCA pacyeToMm. McknoueHune moryT

Cama npes o Tom, 4To BbIGOPOM CTEHOBOrO MaTepuana COCTaBNATb pPa3Be YTo JOMa, BO3BOAUMbIE Ha CKIIOHaX Uan

MOXHO A06MTbCA SKOHOMIM Ha GyHAAMEHTHbIX paboTax, Ha TopdAHMKax. Bo Bcex ocTanbHbIX Clly4asx YTo MaCCUBHbIN

NMOpPOYHa No CBOEeN CyTW. KUPMUWYHBIWA, 4TO NIEFKMIA KapKacHbI oM NoTpebyioT ana
cebA coBepLUEHHO OAVMHAKOBbIX — HEMOABWMXHbIX — dyHAa-

OyHpameHT A4S XKUnoro omMa foskeH obecrneurBaTb MEHTOB.

NOCTOAHCTBO ero popmbl. CornacuTech, XnTb B NepeKko-

LeHHOW 6peBeHyYaToOlN M30YyLIKe 1 yTewaTb cebsa Tem, uTo Jlerkas neTHAs KMOWTKA MOXEeT SKCMyaTMpoBaTbcsa 6e3

«MOKOCWACh, 3aTO He TPECHY/a», — He caMasn pagy»KHas dyHAameHTa BooGLLe, YeMy NpeKpacHbIM MOATBEPKAEHN-

nepcnekTtra. OyHaameHT B Nlo60OM crlyyae fomKeH 6biTb eM CNy»KaT BaroHUYMKU-ObITOBKM 1 610K-KOHTeHepbl Ana

HeMoABUMXeEH. Kouyiowwmx pabounx. OyHAaMeHT XMoro oma JOMmKeH ObiTb
HagexeH. Bbibop maTepuana cTeH Ha Tpe6oBaHusA K dyHAaa-

Ero HenopBm»KHOCTb 0becneunBaeTca: MEHTY He B/MAeT.

+ BbIGOPOM HeMnyuYnMHUCTOro OCHOBaHWA [/1A CTPOUTENb-
CTBa (Camblil MPOCTOW N HAfEXHbIA BapuaHT);

MN® LLECTOWN: «Fa306eTOHHDbIE CTeHbI 6€3 AONONHUTENIbHOrO YTen/IeHUsA
HeAOoCTaTOYHO Tennble».

Hapy»Hble cTeHbl 3faHuA B NepBYio ouepenb JOMKHbI 0be- O06HOBMIEHHbBIM MPOEKTaM CTPOATCA CO CTEHAMW TOJLLMHON
CMeynBaTb CAHUTAPHO-TUIMEHNYECKNI KOMGOPT B MOMelLLe- 320 MM (6€3 KaKkux 6bl TO HU 6bINO OMONTHUTENIbHBIX

HUW. [JeNcTBYIOWUMM HOPMaM MPUHATO, YTO Tako KoMpopT yTennutenei). [py 3TOM Taknue foMa COOTBETCTBYIOT
6yneT obecreyeH, ecnv B Camblii NIOTbI MOPO3 Nepenag ENCTBYIOLMM CTPOUTENIbHBIM HOPMaM 1 obecrneyrBaoT
TemnepaTyp MeXay BHyTPEHHe MOBEPXHOCTbIO HAPYXKHOW KOMOPTHOCTb NPOXMBAHNA.

CTeHbl 1 BHYTPEHHUM BO3AYyXOM byAeT He 6onee 4 rpafycos.
«Tennas» CTeHa — 3T0, MPeXAe BCero, CTeHa, obecneymBsato-

[ns 6onblwHCTBa paioHoB CeBepo-3anagHoro LWas TennoBol komdpopT. TennoBor KOMPOPT B MOMELLEHNM
1 LleHTpanbHOro permoHoB 3To TpeboBaHve obecneunBaeTca obecneurBaeTcsA ra300€TOHHOWN CTEHON TONMHON YKe

npv CONPOTUBIEHNM CTEHbI TEMJIONepefaye paBHOM 150-200 mm! iIMeHHO TaKoW CTeHbl 4OCTAaTOYHO A/1s 4AYHOIO
1,3-1,5 m*°C/BT. A TaKnM CONPOTMBAEHNEM TeMonepeaaye ZIOMa, KOTOPbI B XONOAHBIN CE30H SKCMyaTMpPyeTCs 3Mnm3o-
obnafaeT Knaaka u3 ra3o6eToHHbIX 6/TI0KOB TONLLMHOM ANYEeCKU, OT CJlyyas K ciyyato. [Ins AByX3TaXkHOrO aUHOro

150-200 MM (B 3aBUCMMOCTM OT NAOTHOCTY 400 nnm 500 Kr/m3). [loMa AOCTAaTOYHO KNaJKu 13 6I0KOB TONLWMNHOM
[lo HelaBHUX NOP BCe NaHenbHble «kkopabnuy» B CaHKT- 200 mm (pexe — 250 MM) — KaK Mo HecyLuen
MeTepbypre CTPOUNNCH C HAPYKHBIMU CTEHAMU TOJLLUHON CNocoBHOCTY, TaK 1 MO TEMIOTEXHNYECKMM
240 MM 13 ra306eToHa MapKM No cpefHen NIOTHOCTA XapakTepucTukam. JononHuTenbHoro
D600 (npumepHo 600 Kr/m3). Celtuac Takme e goma no yTenneHus Takon AoM

He TpebyerT.
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MW® CEAbMOW: «CTeHa 6€3 Hapy»KHOrO yTernsieHUs He OTBeYaeT

Tpe6oBaHMAM TEMIOBOW 3aLNTbI».

CHayvana HeCKobKO CJI0B COGCTBEHHO O TPEOOBaAHUAX, NPEab-
ABNSAEMbIX CTPOUTENBbHBIMY HOPMAMU K HAPY»KHbIM CTEHAM
XKUIbIX 3[aHUIA, SKCMNYaTUPYeMbIX MOCTOSIHHO.

MNepBoe TpeboBaHMe — 06ecneunTb CaHUTaPHO-TUTEHN-
yeckuii KomopopT B nomeLleHnn. 06 3Tom pedb Lna B npe-
ablaywem pasgene. Ina obecneueHus Takoro komdopTa

B 6ONbLWMHCTBE parioHoB LieHTpanbHoro n CeBepo-3anagHoro
pernoHoB Poccrm Hapy»KHble CTEHbI JOMKHbI 0611agaTh conpo-
TUBNEHNEM Tennonepeaaye paeBHbim 1,3-1,5 m%°C/BT. Takum
COMNPOTUBJIEHVEM NPV MAOTHOCTK 6eToHa 6nokoB 400 Kr/m?
obnafaeT ra306eToHHaA Knajka TonwmuHon 150 mm.

BTopoe TpeboBaHue, NpefbaBAsieMOe HOPMaMK K Hapy»KHbIM
orpaaarmLym KOHCTPYKLMAM, — COAencTBoBaTh obLemy
CHIXXEHUIO pacxofa SHEPrn Ha OTOMJIEHUE 3[aHNA.

[nAa ynpoLleHns pacyeToB, NPOBOAMMBIX MPU NPOEKTNPOBa-
HMV TEMJIOBO 3aLLMTbl, BBEAEHO MOHATVE KHOPMUPYEMOTO
3HauYeHVA CONPOTUBNEHMsA Tenonepeaaye» Rreq, KoTopoe
NPVHUMAETCA MO NPOCTON TabnnyKe B 3aBUCMMOCTM OT NPO-
JOOMKUTENIbHOCTU Y MHTEHCMBHOCTY OTOMUTENBHOIO Neproaa
(Tak Ha3bIBaeMble «rPafyco-CyTKM OTOMMTENIBHOTO Neproga»
B palioHe cTpouTenbcTBa). Ana CaHkT-MNeTepbypra 3T1a
TabnyyKa npeanrcbiBaeT CONPOTUBIIEHME TeMoNnepeaaye
CTeH XWUIbiX 34aHni paBHoe 3,08 m2°C/BT.

STa BeNIMUMHa O3HAYaeT, uTo NPV NOCTOSHHOM Nepenage
TemnepaTyp MeXay BHyTPEHHVM U HAPYXHbIM BO3YXOM

B 1°C uepes cTeHy byneT MpoXoAnTb TEMIOBOI NOTOK MJIOTHO-
cTbio 1/3,08 = 0,325 BT/m2. A npu cpeaHei 3a OTONUTENbHbIN
nepuog pasHuue Temnepatyp 22 °C nAOTHOCTb TEMIOBOrO
noToka coctaBuT 7,15 BT/M2. 3a Bce 220 CyTOK OTONUTENBHOIO
nepviopa yepes Kaxkablil KBaflpaTHbI MeTp CTeHbl OygeT
notepaHo okono 37,5 kKBT-u TennoBow aHeprun. na cpaBHe-
HWA: Yepes Kaxablll KBaApaTHbLIN METP OKHA TePAETCA NouTn
B 6 pa3 6onblue SHeprum — okosno 225 KBT-u.

Cnegytowian cTagus NPOeKTUPOBAHUSA TEMIOBON 3aLUThI
3[aHWI — pacyeT NOTPeBbHOCTN B TEM/TIOBOI SHEPTM Ha OTO-
nneHve 3aaHuA. Kak npaBuno, Ha 3Toi CTagum OKasblBaeTCs,
UTO pacyeTHble 3HAYEHNA 3HAUUTESIBHO HIKE Tpebyembix

(T.e. pacyeTHbIN pacxop 3HepPrmm MeHblle HOPMaTUBHOTO).

B 3TOM cniyyae (npu KOMMepUeCKoM CTPOUTENbCTBE) MOHMXa-
10T YPOBEHb TeN03alKTbl OTAENbHbIX OrPaXXAeHNI 30aHUA
unu (B clyyae, Koraa 3akasumky npegcTonT camomy SKCny-
aTMpOBaTb 3aHuNe) BbIOMPAOT SKOHOMMYECKMN ONTUMAalIbHOe
pelleHre: COKOHOMUTb Ha EANHOBPEMEHHDBIX BIIOXKEHUAX
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WV NMOHAAEATbCA Ha SKOHOMUIO B NMPOLiecce SKCMTyaTaumu.
MuHMUManbHOe 3HaueHne CONPOTUBNEHMA Tenonepeaaye
HaPYXHbIX CTEH XMWIbIX 3AAHIA, O KOTOPOrO MOXHO CHUXATb
Tennosyto 3awuTy, — 1,94 m2°C/BT.

Takum 06pa3om, Npyi HOBOM CTPOUTESNIbCTBE B KNMMaTHye-
ckux ycnoBusx CaHkT-lNeTepbypra HopMaTMBHbIE JOKYMEHTbI
TpebytoT 06ecneunTb AnsA Hapy»KHbIX CTEH XXUJTbIX 30aHNI
COMpPOTUBIIEHUE TeMIonepeaye Ha ypoBHe 1,94-3,08 m2°C/BT
(CMN50.13330.2012 «TennoBas 3aLyMTa 34aHUN»).

Tenepb 0 TOM, KaKUMK TEM03ALWMTHBIMY XapakTepucTUKamm
obnafaeT Knagka, BbiNosIHeHHas 13 ra306eTOHHbIX 6I0KOB.

1. Mpw pacyeTe CTeHbI MO YCJIOBUAM 3HEProcbepexxeHus
6epem B KauecTBe PacUETHOWN CPefHIo TeNI0NPOBOAHOCTb
razo6eToHa Npw 3KCMIyaTaLMOHHOW BRaXXHOCTW. AnA
Xunbix 3gaHnn CaHKT-MeTepbypra n razobeToHa MapKu
no cpegHer nnotHoct D400 nonyyaem Takne 3HaYeHUA:
pacueTHas BNaXKHOCTb 5 %, pacyeTHas TeMIOMNpPoOBOAHOCTb
0,117 B1/m-°C (TOCT 31359-2007 «beToHbI A4encTble aBTO-
KNaBHOro TBEPAEHMAY).

2. KoadpdrLMEeHT TeNIOTEXHNYECKO OQHOPOAHOCTY KNafaKn
Mo Moo CTeHbl (6e3 yueTa OTKOCOB 1 30H COMPSXKEHUSA
C NepeKpbITUAMI) MPUMEM PaBHbIM 1. Pa3Hble pacyeTHble
MOZENV NOKa3blBalOT, YTO NPU KNaAKe Ha TOHKOM KJIEeBOM
wae 241 MM K03dOULMNEHT TENNOTEXHNYECKON OAHOPOAHO-
CTU MOXET CHUXKaTbcA 0 0,96-0,97, Ho NabopaTopHble 3KC-
NeprIMEHTbI U HAaTypHbIe 06CNIeA0BaAHUA TAKOTO CHUXEHWS
He GUKCUpy1oT. B NI06OM Cyuyae B MHXEHEPHbIX pacyeTax
MOrpeLHOCTbIO B Npefenax 5 % npuHATo npeHebperatb.

3. TennounsonAumMaA 30H CONPAXKEHNA C NEPEKPLITUAMYN
1 OKOHHbIX OTKOCOB — 3TO OTAEe/bHble KOHCTPYKTUBHbIE
MepPOMNpPUATUSA, C MOMOLLbIO KOTOPbIX MOXHO AO6UTbCA
MOBbILLEHNA TENIOTEXHNYECKOW OAHOPOAHOCT A0
BENMYVH Aaxke 60nblumnx egrHULbl. Tenepb no dopmyne
R=1/aH + &/\ + 1/aB Halllem CONPOTUBNIEHUE TEMNONe-
penaye ra306eTOHHbIX K/1afoK Pa3HbIX TONLWMWH
(npw nnoTHOCTM razobeTtoHa 400 Kr/m3).




TonwwmHa Knagku, Mm | ConpoTuBneHvie Tenionepeaaye,
m2-°C/BT
100 1,01
150 1,44
200 1,87
250 2,30
300 2,72
375 3,36
400 3,58

Kak BugHo 13 Tabnuupl, y>ke npuv TonwuHe 250 mm
cTeHa 13 razobeToHa D400 MOXeT yaOBNeTBOPATb
TpeboBaHUAM, NPeabABASAEMbIM K CTEHAM >KUJTbIX
3[aHNI 13 YCIOBNA CHXKEHNA pacxofa SHepPrum Ha
oTonsieHve. A npu TonwmHax 300 MM 11 6onee MoXeT
MCMONb30BaThCA Jaxe 6e3 NPoBepKM yaenbHOro pac-
XOfa SHeprum Ha oTonsieHne.

WTak, ogHOCNOMHAA ra306eTOHHAA CTEHA TONLWUHON
60nee 300 MM COBEPLIEHHO CAMOAOCTAaTOYHa C TOUKU
3peHNA HOPMATUBHbBIX TPE6OBaHWI K Hapy»KHbIM
OrpaXKAeHNAM XWUNbIX 30aHUIA.

MWN® BOCbMOW: «<be3 Hapy»KHOro yTenneHns TouKa pocbl OKa3biBaeTCA B CTEHE.

«ToyKa pocbl», a €CNIM FOBOPUTbL 6oriee YeTKO, TO «MIOCKOCTb
BO3MOKHO KOHAEHCALMM BOAAHDBIX MAapOBy, IErKO MOXeT
OKasaTbCA BHYTPY YTEMIEHHON CHapY»KN OrpakaatoLLen
KOHCTPYKLMU ¥ NPaKTNYeCKN HUKOTJa He OKaXeTcA B TosLe
OfIHOCJIOVIHOW CTEHbI.

HaobopoT, ogHOCNoNHaA KameHHas CTeEHa MeHee NoABepPKeHa
YBN@XXHEHMI0, YEM CTEHbI CO CJZIOEM HapPY»KHOro yTennutens
B npegenax 50-100 mm.

[eno B TOM, UTO NIOCKOCTb BO3MOXHOI KOHAEHCaLMn —

3TO He TOT CJIOM CTEHbI, TEMMEPATypa KOTOPOro COOTBETCTBYET
TOUKe POCbl BO3AyXa, HAXOAALIErocs B moMeLeHnn. NnocKocTb
KOHAeHcaLmm — 3TO C/OiA, B KOTOPOM paKTMyecKoe napum-
anbHoe JaBieHne BOAAHOIO Napa CTaHOBUTCA PaBHbIM Nap-
LManbHOMY AaBfeHUIO HacblWeHHOro napa. Mpu aTom cnepyeTt
YUMTbIBaTb COMPOTUB/EHNE NAPONPOHNLAHIIO CITOEB CTEHBI,
NpeaLecTBYOLWMX NIOCKOCTU BO3MOXHON KOHAEH AL
YuunTbIBaTb CONPOTMBEHNE NAPONPOHNLAHWIO BHYTPEHHEN
WITYKaTypKu, 060eB 1 T.4.

MpounnocTpypyem Halum paccyXAeHna npumepamu.
McxopHble ycnoBuma: Temnepatypa BHYTPEHHEro Bo3fyxa:

+20 °C, BnaxHocTb 40 %; TemnepaTypa Hapy>kHOro BO3ayxa:
-15 °C, Bna»kHocTb 90 %.

2500 1
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1500 1

1000
935

520
477

¥, %

100 /\
50 1

[DaBneHune peanbHOro 1 HaCbILEHHOTO BOJAHOIO

napa B TosLWe CTeHbl

KpacHas — Kp1Bas pacnpeaeneHns HacbleHHOro
napa;

rony6as — KpMBas pacnpegeneHrs peanbHoro napa
MO TONWMHE CTEHbI;

YepHasa — KpnBaa pacnpeaeneHna BlaxXHOCTn
BO3yXa B nopax.

Ha cxeme nokasaHo, UTo jaBfieHne BOAAHbIX NapoB

B MOMELLEHUN BbILLE, YeM Ha ynuue. Ho KoHaeHcaumsa
B TOJILLE CTEHbI HE BO3HMKAET, NOTOMY

YTO ra306eTOH CONPOTUBIIAETCS

NnaponpoHULAHNIO.
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C

OfHOCNIONHAA CTeHa C NApONpPOHMLIAEMON OTAENKON Nnwwb B pe-  Cnepyiowme nanocTpaumm JOCTaTOYHO HarnAaaHO JeMOH-

Kne 0C060 MOPO3HbIE 3VMbl MOXET YBIaXHATHCA KOHAEHCUpYe- CTPUPYIOT: KOHAEHCALUMA CTAHOBUTCA BO3MOXKHOW, eCnn
Mo Bnarow. B ycnosuax EBponerickon yactn Poccmm KoHaeHca- NaponpoHMLAEeMOCTb OTAENOUYHbIX C/IOEB UK yTennuTens
Lei NapoB B TOJLLE OQHOCIONHBIX CTEH MOXHO NpeHebpeyb. MeHblLLe, YeM NMaponNpPOHULAEMOCTb ra3obeToHa.
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Hapy»Hoe yTenneHne muHepanbHoOW BaTom: Hapy»Hoe yTenneHne neHononucTMponom:
npu <KMOKPOI» OTAENKe yTennurens KOHJeHcaLmA BO3MOXKHa Ha rpaHuue
KOHJeHcaLmA BO3MOXHa Ha rpaHuue [Hecywas cTteHa/yTennutens]

[wTyKaTypKa/yTennutens], c nocneayowmm
HamoKaHveMm yTennuTens
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Mpoaykuwnna
00O «JICP. CteHOBbIE»

OnToBble Nnpoaaku:

CaHkT-MNMeTepbypr +7 (812) 334-87-00
ExaTepunHOypr +7 (343) 215-98-96 (5o6. 3-4953)
MockBa +7 (495) 139-21-11

www.lsrstena.ru

Po3Hn4YHbIE npoaaxwu:
CaHkT-MNeTepbypr +7 (812) 334-87-87
MockBa +7 (495) 139-21-09
NHTepHeT-MarasnH www.sm.lsr.ru
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