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CUMMPOJIUT CTPOUTEJIbHbIE 3JIEMEHTbI -
KOMMNEKCHbIA Nogxoa K YTENNEHUIO OBBbEKTOB

Pe3rome: «B udeane, mpebogaHus Kk ¢hacaOHbIM KOHCMPYKUUSAM XUIMbIX U
adMuHUcmpamueHbiXx 06beKkmoe 3aknw4aromcs 6 credyrwuwem: 8 crnocobHocmu
ocywecmerieHUss QQYHKUUU Hecywux uflu caMOHecyuwux cmeH, obnadaHuu
8bICOKUMU Mensiou3osiiyUOHHbIMU ceolicmeamu, obecnedyeHuU 38yKOU30AAUUU,
griaezocmoukocmu, Mopo3ocmoulKkocmu, 8030yXxonpoHuyaemocmu,
naponpoHuyaemocmu, 0Gocmamoy4yHoU Jrieekocmu, 3KO102UYeCKOoU 4Yucmomel,
y0oeremeopeHUU MpomueoroXapHbliX ycrnoeuli, 0osle08€4YHOCMU U, HaKOHEeU, He
CmecHeHuUU apxumekmypHol eblpasumenibHocmu. K coxarneHut, 8 Hacmosuee
gpemMss Hu OOUH U3 Mamepuanoe O0rnsi 8038edeHUSs CmMeH O00beKkmos He
yooernemeopsiem rofIHOMY KOMIMIEKCY rnepedyucreHHbix mpebosaHul»(yuumama u3
gbicmynneHus Akademuka [p. M.U. Buk6es). OdHaKo, No MHeHU aemopa, makol
mamepuan ecmb! 3mo — «Cumnponumy, 3anameHmogaHHbIl noaucmuposibemoH,
coemecmHbix ¢hupm, KomopbiMu 8 Pocculickoli ®edepauyuu 3aHumMaromcs upmbl
«Cumnpo Py», «Jlacuc HT», «Cumnpocmpodli», «Cumnpomepm» u
npedcmasumernibcmeo 8 Mockee pupmbl « Cumnpor» u3z Cepbuu.

B doknade paccmampuearomcsi OCHO8Hble ceolicmea, npeumywecmsea U
rnpumMeHeHuUe 8 cmpoumernbcmee Cumnposuma u uddenul u3 He2o € akueHmMoM Ha
mo, 4ymo Cumnponum cucmema ornpedesium HO8bIU KOMMIEKCHbIU Moodxod K
ymernneHur eceao obbekma.

Knrwoyeebie cnoea: Cumnponum, nonucmuposibemoH, mensou3onsayus,
ymenneHue, 6510Ku, cmeHbl, nOAUMbI, MeXOyamaxHble MnepeKpbImMus,
KpoeeJsibHble NMOoKpbimusi, ¢ghacao.
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KOMMNEKCHbIA NOoaXoAa K YTENNEHUIO OBBEKTOB

1. BBEOEHUE
1.1.BCTYNMUTEJIbHOE CNIOBO

BBegeHne B MOBCEAHEBHYID CTPOUTENbHYH MNPaKTUKY pPasfiMyHbIX CUCTEM
yTenneHnss o6beKToB, Bbl3BAHHOE OCTPbIM MOAOPOXAHUEM IHEpProHocuTernen Ha
MWPOBOM pblHKE W, B pe3ynbTaTte, HEOOBXOAMMOCTb 3HAYUTENbHOrO0 YMEHbLUEHUS
TEenmnoBbIX NOTEPb B 3KCNMyaTaLMOHHOM CPOKe CTPOUTENbHbIX 0OBEKTOB, ABNAETCH,
kKak npaeuno, 6onee unu meHee 3PHEKTUBHLIM CNOCOGOM, coKpallaeT TEennoBble
noTepu Yepes orpaxgarLme KOHCTPYKLUMK (Hapy>XHble CTEHbI).

Mpuyem, Hepeako He nNpuUHMMaeTcss  BO
BHMMaHWe TOT ¢hakT, 4To obuime noTepu Tenna

CTPOUTENBHOIO obbekTa ABNSATCS
pe3ynbTaToM OOMHOYHbIX MoTepb  (4Yepes -
KaXkablv N3 3NEeMeHTOB B OTAENbHOCTM), 25%-30%

KOTOopble B npoueHTax u3 obwmx TennoBbIX
notepb He yTensieHHOro o6bekTa B pasfMYHbIX
KNMMaTU4YeCcKUX YCNOBUSAX COCTaBMSAT: 4vepes
nonbl 10-20%, 4epe3 HapyXHble CTeHbl 25- |
30%, 4yepes NAUTbl YepAayvHbiX MNEPEKpPbITUN U '
KpoBernbHbIX MOKpbITUN 25-30% , 4Yepe3 OKHa i} l
30-40%. [ ¢

MapunanbHoe peweHne npobnemsl noTepu —_—

25%-30%
10%-20%

Tenna  CTPOUTENbHbIX  OBBEKTOB, B g S
. —— e o Ak BT
3aBUCUMOCTU OT KNUMAaTUYECKUX YCMOBWUIA, -—-—-—-—}Ef"" _3"”“ ™ it

N30onNsAuUnEen TONbKO acafHbiX CTEH BO BCeX i G RIS
cnyyadx  MNPUHOCAT  MEHbLY  3KOHOMMUIO =
3HEeprum No CpaBHEHUO C BO3MOXHOMN.

[MoaTomy Bceobbemnwwmnim u npodeccrmoHanbHblin BbIOOP ONTUMaNbHOM
CUCTEMbI yTenneHma ob6bLEKTOB C TEXHUYECKOM N IKOHOMWUYECKOM TOYEK 3peHus -
04Ha 13 BaXHeuWunx 3ajay npoeKkTUpPOBLLNKOB U MHBECTUTOPOB.

B coBpeMeHHOW CTPOUTENbHOW MpakTUKe yTenneHuve o6BLEKTOB CBOAUTCHA B
OCHOBHOM (KpoMe 3aMeHbl (pacafHblX OKOH C OAMHapPHbLIMU CTEeKfaMu Ha HOBble
OKHa C XOpoWwMWM YMNOTHEHMEM U ABOWHbIMW U TPOWMHbIMK CTekrnonaketamu) u B
Hanbonbllen Mmepe K yTenneHuo gacagHblX cTeH obbekTa. Benegcreme aToro, Bce
bonee wMpoKoe NpMMeEHeHMe HaxoadAT pacagHble KOHCTPYKUUUM - ABYXCNOWHbIE
WA TPEXCHOoMHble KOMMO3ULWUK, COCTaBfEeHHble U3 Hecylwux 4vacten (BeTOHHble
CTEHbl, KUPMUYHbIE CTEHbl) M TENNOU30MALUNOHHBIX CNOEeB W3 MaTepuanos C
KO3 ULMEHTOM TennonposoaHocTM MeHee 0,10 BT/M°C (MuHepanbHas BaTa,
NAUTbl nNeHonnacta M noAobHble M3ONAUMOHHbIE MaTepuanbl), OWTYKATYypPEeHHbIX



UNN  OOMONHUTENbHO OONUUOBAHHbLIX CTEHOW U3 dacagHoro Kupnuya unu
KupnuyHon obknagkon. OgHako, BapuaHTbl BbINMOMHEHUSA MHOFOCHOMHbIX ddacaaHbIX
CTEH Ha camMon cTpounnowagke npegnonaralT ropasgo donbwmm o6bLEM pabor,
bonbluee KOMWYECTBO CHeunanucToB AN BbINOMHEHUA KaXAaoh no3vuum B
OTAENbHOCTW, AOMNOSHUTENbHbIE 3aTpaTbl HA COeAMHUTENbHble cpefcTBa (aHkepa,
awbens, NOAKOHCTPYKUMW), Ha pasfu4dHble OCHOBaHUS U TexHoIoruyeckue
cpeacTtBa (apMaTypHble CETKM ANA HOLWEHUs LEeMEHTHOro pacTtBopa, CeTKM U3
CTEKMNSAHHbIX UMM NNAcTMacCOBbIX BOJIOKOH AN MPUEMKU U HOLLEHUS KNeeB U T.n.).

Bce 3TO C TOYKM 3peHUst CNOXHOCTU U ObICTPOThI BbiNONMHEHUs paboT, obuien
CTOMMOCTM MNPUMEHSIEMbIX MaTepuanoB, W, B KOHLUE KOHLOB, 0o6Ouwen CTOMMOCTU
Taknx dacagHblX KOHCTPYKUUW SABMAETCHA MPUYMHOM TOro, 4TO Jons 3aTpaT Ha
dacagHble KOHCTPYKUMW WU YyTEeNsieHHble KPOBENbHbIE KOHCTPYKUWMU, KaK «MNATOro
dacaga», B o06wen CTOMMOCTHU AOCTUraeT YpOBHSA, B 3aBUCMMOCTW OT
KnumaTu4yeckomn 30Hbl, oT 15 ao 25% obuienn CTOMMOCTU CTPOUTENbHbIX paboT.

[Mpyn 3TOM Hepeako He yy4uTbiBaeTCs B JOCTAaTOMHOW Mepe TOT (paKT, 4To npu
BbIMOMHEHMN MHOFOCMOMHbIX (PacafHbiX KOHCTPYKUMW MofyyYyaeTcd KOMMNO3UTHOE
ceyeHne reTeporeHHbIX MaTepuanoB C pasfiMyHbIMU  (PU3NKO-MEeXaHNYEeCKUMU
CBOMCTBaMM, HayuMHasa C pasfnmyHbiX KO3I(PUUMEHTOB paclIMpeHUs U ycaaku, a
Takxe: pasfuyHble NPOYHOCTU Ha CXaTue U HaTaAXeHue, aare3anoHHble CBOWCTBA,
noBefeHWe npu cocyuwem, BbiCbiIxawwem wn abpasuBHOM BO3AeWCTBUMU BeTpa,
BNUAHME ynbTpaduoneToBbIX nydvyen, OGonblne TemnepaTypHble pasHULbI
CTbIKOBbIX CTEH NPW OOHOM BHELWHEWN TemnepaType BO3ayxa, B 3aBUCUMOCTU OT UX
MHCONAUMM N uUBeTa OTAenoYyHoro dacagHoro MOoKpPbITUA, 3a4acTyk, pasHble
XapaKkTepucTUKM Mn3HOCa B Xo4e JKchfyaTaumum Kaxgoro u3 KOMMO3UTOB B
OTOENIbHOCTWN, BMIOTb A0 pasHbiX KO3(MPPUUMEHTOB BO3AYXONPOHULAEMOCTU WU
naponpoHMLAaeMOCTN.

B yacTtHocTM cnegyeTr noAvYepKHYTb, YTO  BO34YXONMPOHMUAEMOCTb W
NaponpoOHNLLAEMOCTb SABMASAKTCA He TONbKO (PU3NKO-MEXaHUYECKUMU YCIOBUSAMU
KayecTBa W [ONToBEeYHOCTU dpacagHblX KOHCTPYKUMA, HO U BeCbMa 3HaAYUMbIMU
dakTopamMm IKOHOMWUU 3IHEPrUmn n cosgaHu4a ycnoBun Ana KomopTHOro
NpoOXuBaHMA U nNpebbiBaHMA B Takux NomMmeleHuax, nbo, ecnm B obbekTax He
npegycMoTpeHa cuctema npuHYyOuUTEeNbHONW BEHTUNAUMKW, BO BCEX 3aKpbITbIX
nomMeLeHnaxX dacagHble KOHCTPYKLNM OOJMKHbI nMeTb XopoLy
BO34YyXOMNPOHULAEMOCTb 1 MAapoOnNpOHMLAEMOCTb.

Kaxabin yenosek Tpatut 25-30 M3 BO34yxa B yac, Bbigbixaa 20-30n gByokucu
yrnepoga. [loaToMy BO BCex crny4vasix MpUMEHEHUS MNapoOHENnpPoOHULAeMON W
BO3YXOHeNnpoHuuaeMmon dacagHon wu3onauuMm, B YacTHOCTM B COYETaHUM C
YCTAQHOBMEHHbIMW KayeCTBEHHbIMM dacagHbiMWU CTONSPHBIMU M3Jgenuamn,  Ans
obecnevyeHns [OCTATOYHOrO KOMMYecTBa  CBEeXero Bo3gyxa Heobxoaumbl wnu
NOCTOSIHHAsA BEHTUNALUUS, UMM YacToe NpoBeTpuBaHME NOMELLEHUIN, YTO BNe4veT 3a
cobon 3Ha4YMTenNbHbLIE NOTEPU TeNna n3 obbekTa.



1.2. PACMNMPOCTPAHEHHbIE CUCTEMbI YTEMNJIEHUA OBBEKTOB

B HacTosiulee BpemMsi Ha MWPOBOM pPbIHKE CYLIECTBYHT MHOIOYUCIEHHbIE
CUCTEMbI ONS yTenneHuss 06bekToB, KOTOPblE B OCHOBHOM CBOASATCS K YTEMNMEHUIO
dacagHbIX CTEH, UX MOXHO pacrnpeaennTb Mo CrieayrlWwmM KaTeropusim:

Cuctembl yTenneHus dacagHbiX CTeH HaHeceHueM pacagHbIX ClOEeB.

Takue cnuctemnbl npeaycMaTpmBaloT KpenneHne MHOIOCNONHbIX YTEMNTUTENbHbIX
NAUT KNEemM Unm MexaHu4yeckoe KpenneHne MHOFOCIOMHbIX YTENNUTENbHbIX NAUT K
CyLLEeCTBYOLWEN CTEHE C NOMOLLbIO aHKepoB, Abenen unn NOAKOHCTPYKUUIN, nocre
Yyero NpPomM3BOAUTCA HAHECEHWE OTAENOYHbIX CMOEB LWTYKATYyPKMU UNU LWNaKeBaHue
NMUNKUMN  CMECSIMW CeT4yaToOM OCHOBblI W OTAENOoYHOro acagHoro noOKpbITUS,
KOTOpOe KpOMe J3CTeTUYEeCKOM HeceT W  @YHKUUKO nNpuaaHus MNpPOYHOCTU
anniaMuMpoBaHHbIM  YTENAUTENbHbIM  CMOSAM, YCTOMYMBOCTU K aTMOCHEPHbIM
BO34eNCTBUAM, K BO3AENCTBUIO yNbTpauoneToBbix nyyen u T.A4.

Kpome aToro, npuknemBaHMe MHOTOCITIOMHbLIX YyTENNUTENbHbLIX NAUTOK K CTEHE,
Kak npaBuno, NPOU3BOAUTCSA B CTeHax BbicOTOM A0 8Mm, a ana Gonee BbICOKUX
o6bekToB 06s3aTenbHO NPUMEHSETCA  MeXxaHW4Yeckunm cnocob  kKpenneHus
MHOFOCMONHbIX YyTennuTenbHbiX NNMT. W 3gecb pasnuuyawTca aBa cnocoba: B
3aBUCUMOCTU OT TOJIWMHbI OTAENOYHOro Crosi, NPUMEHSAKTCA B OCHOBHOM [Be€
CUCTEMbI KpPENMEeHUA — C XECTKUMU U TUOKUM (NOABUXHBIM WM LIAPHUPHbBIM)
anemeHTamu (nognopkamu, KOHconsMu wunu aHkepamu). [lepBaa cuctema, C
XECTKUMWN 3fieMeHTamMm, UCNOoMb3yeTCA B TOHKUX OTAENOYHbIX cnosix (8-12 mm), n B
9TOM clnyyae TeMnepaTypHO-BMAaXHOCTHble  AedOopMaunun TOHKUX OTOENOYHbIX
CNOEB He BbI3bIBAKOT UX TPELUH, a Harpy3ka oT COOGCTBEHHOro Beca 3TOro cros
nepefaeTtca Ha YyTennsemMyk CTEHY >XEeCTKMMU 3dnemMeHTamMu [ONs KpenneHus,
KOTOpble B 3TOM Clly4ae «AEeWCTBYHT» Ha NonepeyHbin Npornb m pactskeHue oT
cocyuwero Bo3gencrtemda Betpa. [Ana 6onee ToncTbix crioeB wTtykaTtypkn (20-30 mm)
peKoMeHOYyTCa rMbOKue KpenneHus, KoTopble He npeaynpexaarT TemMnepaTypHo-
BNAXXHOCTHbIX [AedopMaunii  OWTYKATYPEHHbIX CMOEB WU MNPUHUMAKT TOJSbKO
HanpskeHne nNpu pacTaxeHun, obecneymBas nNpu 3TOM nepegadvy Harpyskm oT Beca
TONICTbIX CMOEB LWTYKATYpKM Yepe3 MHOroCronHble NAuMTbl Ang yTtenneHus dacaga
Ha cTeHbl 0b6bekTa.

Cuctembl yTenneHus obknagkowm

3TN cucTtembl npegycMmaTtpuBaloT obknaaky yTennumTenbHOro crnos gacagHbim
KUPNUYOM, MNM OOBLIKHOBEHHBIM KMPNMYOM C nNOCneaywLwen LWTyKaTypKkon, wunm
APYTMMW LWITYYHBIMU 31eMeHTaMn (KaMeHb, TMAcoBble NAUTbI U TN.) B cryyasx,
ecnun He TpebyeTca npoekTupoBaHue obs3aTenbHOMW BO3OYLWHOW BEHTUNSALWMOHHOW
npocnonku. lNpu 3TOM B Y4aCTHOCTM HeobBXoAMMO yyuTbiBaTb, 4YTO BCleACTBUE
pas3HbIX MeXaHU4YeCKNUX W TemrnepaTypHO-BNaXXHOCTHbIX PEXWMOB, KOTOPbIM OHU
nogseprawTca B Xode akcnnyaTtauumm, BblCOTa OOGNMUOBOYHbBIX CIOEB
OorpaHuM4MBaeTCcs MaKCUMYM [0 2-X 3TaXewn.



Cucrtembl yTenneHus 3aWUTHO-AEKOPATUBHbIM 3KPaHOM

(BeHTUNMpyembIn thacan)

OTO cucTembl, KOTOpble npeaycmaTpuBaloT obnuuoBKYy dacaga rpaHUTHbIMMU
nauMTamMmu, NAInMTamMmm m3 antoMUHUEBOrO NUCTA, CTEKNSHHBIMU NANTaMn U NO4O06HbIMYK
MaTepuanamm, KoTopble, Kak npasuno, obnapatT HeJoCTaTO4YHOM
NnaponpoOHMLAEMOCTbIO, N NO3TOMY Takme acagbl BbIMOMHAKTCA C BO34YLUHbIM,
BEHTUNMPYIOLWMM  3a30pOM  Mexay YTenndawowmm matepuanoMm U 3KPaHOM,
BCrieACTBME 4Yero Takon acag oOTMevaeTCd KakK «BeHTunuvpyemblin acan».
[MopgobHble cucTeMbl yTenneHnss U OTAENKU CTeH MNO3BONAKT obecnevynTb pexum
TennoobmMmeHa 3MmMon M nNeTom, co3gaBasl [4OCTAaTOYHO KOMMOpPTHbLIE yCroBuA Ans
npebbiBaHMs, npuyem 3aTpaTbl IHEPrUN B TeYEHUE OTOMUTENbLHOrO Ce30Ha He
npeBblWAlT HOPMaTMBOB. HapyXHbI OTAENOYHbIN CrnoW cuctembl Ge3onacHo
NPUKPEenNaeTca K Hecylen KOHCTPYKUUM HapPYXHbIX CTeH yTennsemoro obbekTa
nocpeacTBOM Hecylwen NOAKOHCTPYKUMU U3 aniOMUHUA UKW OLMHKOBAHHOIMO fucCTa.
B kayectBe pOekopaTUMBHOro O6GMAMLUOBOYHOrO CrOS  MCMNOMb3YKTCHA pasfnyHble
MaTepuanbl CUCTEM NAUT UK NUCTOBbIX METanfioB, KakuMu SABNSAKOTCA NAUTbl U3
€CTECTBEHHOrO KaMHS, rpaHMTa, MpamMopa, rpaHUTHO-KeEpaMuUyeckne nnuTbl, NAUTHI
M3 LUBETHbIX MOMIMMEPHbLIX MaTepuanos, WM Xe anlMUHUEBbIE JINCTbl UK
nnacTMununMpoBaHHbIE MeTannmMyeckme nNucTbl U T.M0.

Mpnyem, HeobxoaMmMo ObiTb OCTOPOXHBLIM Mpu BbIGOpe TMNa MUHepanbHOW
BaTbl ANA BeHTunupyemoro dacaga, Tak Kak CyLWecTBYOT MHorme dakTtopbl,
KOTOpble BMUAIT, Kak HAa Ka4eCTBO CaMOro maTepuana, Tak U Ha ero nopegeHue B
obbekTe, B cucteme. N ecnu aktopbl, BAUAKOLWNE HA KAYECTBO CaMOro matepuana
(B TOM 4ucne - MoAyJSib KUCANOTHOCTU, BOAOCTONKOCTU, CPeaHUIA AnameTp BOSIOKHA,
npuMeHseMble CBsA3ylOWME U T.N.) MOXHO onpegenntb W npeaBapuTenbHO
npoBepuTb B nabopaTopHbIX YCNOBUSX, TO MOBeAEHWE MuHepanbHOW BaTbl B
cucteMax BEHTUNMpyembix dacagoB B Xxo4e  JKcnnyatauMm  O4HO3HAYHO
onpeaenuTb HEBO3MOXHO.

A UMeHHO: B BeHTUNuMpyeMbix ¢acagax yxe cTanu TMPUMEHNATbCS U
MUHepanoBaTHble NaHenu/nNnuTbl, 06NMUOBaHHbIE C OAHOW CTOPOHbLI MOMIOTHOM U3
CTEKNSAHHbLIX  BOMOKOH. HeobxogmmocTb  OGNMUOBKM  MUHEpPanbHOW  BaThl
CTEKNSAHHbIMW BOJIOKHAMW CBSi3aHa C TeM, 4YTO MPU OnpedeneHHbIX CoYeTaHUusx
TemnepaTypHOro pexuma, aTmocepHoOro gaBfieHns, WMPUHbI BO34YLWHOro 3asopa
n apyrux doakTopoB, HECMOTPS HA OTHOCUTENbLHO HEDOOMbLUYI CKOPOCTb NPOTEKAHMUS
Bo3gyxa B BeHTunupywuwem croe (okono 0,3 m/cek), BO3MOXHO BO3HWKHOBEHWE
TYPOYNEHTHbIX MECTHbIX TeYeHWn, CNOCOOBHbIX NPUBECTU K IMWUCCUM BOSOKOH
MUHEepanbHON BaTbl M MNO3TOMy [A06aBOYHOE CTEKNsAHHOE TMOJNIOTHO SABnsAeTcH
cpencTtBoM 60pbObI C 3TUM SAIBITIEHUEM.

OpHako, C OpyroM CTOPOHbI, OGNMUOBKA NAUT W3 MUHEPANbHOW BaThbl
MOMIOTHOM M3 CTEKIISIHHbIX BOJIOKOH YMEHbllaeT ee MnaponpoHULAeMoCTb, Kak
OCHOBHYIO M€l BeHTUNupyemoro dacapga, U yaepxuBaeT 4yacTb NapoB B crnoe
MUHepanbLHOW BaTbl CO BCEMM BbITEKAKOLWMMM U3 3TOTO NOCMNEACTBUAMN.



1.3. KOMNNEKCHbIX NOAX0o4 K YTENNEHUIO OB BbEKTOB

Mo pesynbTatam uccnegosanuii p. M.N. Bukbes, akagemunka Hbio-i0pKCKOIA
akagemmm u Poccunckon akagemMum ecTeCTBEHHbIX HayK, pagukalnbHbli MyTb
MOHMXEHNA CTOMMOCTWM acagHbIX KOHCTPYKUMW, U Kak crneacTteme, obuien
CTOMMOCTM CTPOMUTENbHbIX paboT - 3TO BO3BpalleHMEe K OOHOCIIOMHbIM
KOHCTPYKUMAM dpacagHblX CTEH U OTKa3 OT BCeX BUAOB MHOMOCSTOMHbIX NOSIMMEPHbIX
N30NALNOHHBLIX MaTepuanoB W TEXHONOrmm ux npumeHeHua. B pamkax cBoero
BbICTYNNieHNna Ha Brtopon wmexgyHapoOHOW  KOHEepeHUuMMm O  KPOBENbHbIX
KOHCTPYKUMAX U U30Naumax ana ctpoutenbHbix obbekTtoB B MockBe, 2002 r. oH
oTMevaer:

«B wnpeane, TpeboBaHus Kk dacagHbiM KOHCTPYKUMAM XWUMbIX U OENOBbIX
06BbEKTOB CBOAATCS K cnefyowemy:
CNoCcOBHOCTb OCyLECTBNEHUS PYHKLMA HECYLLUNX UM CaMOHECYLLUX CTEH,
obnagaHne BbICOKMMU TENNOU3O0NALMOHHBIMU CBOMCTBaAMMN,
obecneyvyeHne 3ByKON30NaLMUN,
BITaroCTOMUKOCTb,
MOPO30CTOMKOCTb,
BO34YyXOMNPOHULAEMOCTb,
naponpoHMLAEeMOCTb,
AocTaToYyHas nerkocTb,
aKoSiornyeckasi YmcTora,
COOTBETCTBME MPOTUBOMNOXAPHLIM TpeboBaHUAM,
AONTOBEYHOCTb,
N, HAKOHEeL, He CTeCHEeHWEe apXUTEKTYPHOW Bblpa3nTeNbHOCTU.

o O 0O O 0O OO0 0O o o0 o o

K coxaneHuio, B HacTosulee BpeMs HW OAWH U3 MaTepuanos ANS BO3BeAEHUS
CTeEH He B COCTOSIHUM YAOBNETBOPUTb MOSIHOMY KOMMMEKCY npUBEAEHHbIX
TpeboBaHuny» (KOHeLU untaThl).

OpHako, Takon maTepuarn Ansg Bo3BeLeHUs CTEH, KOTOPbIA He TONbKO yAOBNETBOPSET
BCEMY KOMMMEKCY nepeyncrneHHbix TpeboBaHui, HO Jaxe W [OrnosfiHaeT WX CBOen
NPUrogHOCTBIO K pPasHbIM KIMUMaTUYECKUM YCITOBUSIM, PasHbIM YPOBHSIM BMaXHOCTU W
pasHbIM 3KCTPEHHbIM CYTOYHbIM TemnepaTypHbIM nepenagam, No MHEHWUO aBTopa - ecTb!
9710 — «CMNponuT», 3anaTeHTOBAHHbLIA MNOSIUCTUPONOETOH, UMM KaK ero HasblBaloT B
«LleHTpe pa3paboToKk M BHeOPEHWA HOBbIX TEXHOMOrMnM» — «4vygo-matepuan XXI Bekay
COBMECTHbIX oMpM, KOoTopbiMK B Poccuickon ®epepauun saHnmarotcs pupmbel «Cumnpo
Py», «Jlacuc HT», «Cumnpoctpon», «Cumnpotepm» 1 npegcraButensctso B Mockse
dupmbl «Crmnpo» 13 Cepbun.




2. CBONCTBA U NPUMEHEHUE CUMMNPONUTA -
NMATEHTOBAHHOIO MNMOJINCTUPOJIBETOHA

2.1. CBONCTBA CUMMNPOJIUTA

[na cBoen KOHKYPEHTOCMOCOOHOCTU Ha pPblHKE, COBPEMEHHbIE CTPOUTESNbHbIE
TEPMOU30NALNOHHbIE MaTepuanbl OOJMKHbI COOTBETCTBOBaTbL psaAgy CTpPoOro
onpefeneHHbix TpeboBaHUN, a UMEHHO:

o Hebonbwasa NAOTHOCTbL (T.e. BbiICOKas NOPUCTOCTD)

AoCTaTo4YHas MexaHu4vyeckasa CTOMKOCTb,

HebonblIoe BOAONOINoLWeHne,

xopowmne Tennon3onsynoHHbLIe CBONCTBA,

onTMManbHasi NaponpoHNULAEMOCTb U BO34YXONPOHULAEMOCTb,
MOPO30CTOMKOCTb,

XMu4yeckasa n bnonormyeckas CTOMKOCTb,

OFHEeCTOMKOCTb,

HE TOKCUYHOCTb,

npnemnemas ueHa ce6ecTtonmMmocTu.

0O O 0O O 0O O o0 o o

OCHOBHOE YyCrOBME BbICOKOW MOPUCTOCTU TENNOU3ONSALMOHHBIX MaTepuanos
nogpasymeBaeT HeobxoaMmMoe NMPUCYTCTBUME MUKPOMOP B BUAE MENKMX BO3AYLUHbIX
KNeTOK WMNU TOHKMX cnoeB Bo3ayxa, M6o npu GOnbLWKMX NYCTbiX MNPOCTPaHCTBaXx
3amnofIHeHHbIX BO34YXOM, MW30NSLMOHHbIE XapaKTepUCTUKM MaTepuanoB CUITbHO
MOHWXalTCSA BCNeACTBME NPOBeAEHUs Tenna KoOHBeKUunen n nanyvyenuem. Mputom,
6onblioe 3Ha4YeHne, OTHOCUTENTLHO MOPUCTOCTU TEMNOM30NSALMOHHbLIX MaTepuanos,
nmMeeT, U paBHOMEpPHbLIN  pacnopsaok, M xapakTtep nop B Hux. Heobxogumo
CTPEMUTBLCA K MNOMy4YeHUO MaTepuana Cc MeNnkMMu nopamu  3akKpbiToro Tuna
(«kneTkamm»), Tak Kak B 3TOM Clly4yae BO34yX He ABMXETCH, U Takum obGpasom
npoucxodaT nydwme addekTbl TepMuyeckonm 3awmTbl. Mpu 3TOM  OCHOBHOW
3ajaden saBnsietca obecneyeHne HEBO3MOXHOCTU B3aUMHON KOMMYHUKaLUW NOp
Takoro Tuna, UIn CBeAeHUst UX KOMMYHUKauMM K HauMeHbLUel Mepe, YTO Kpome
NOBbILEHNS COMPOTUBMEHUS Mpoxoay Tenna, NofoXUTENbHO CKasbliBaeTcs U Ha
Hebonbloe BOAOMOINOWEHNE WU, KaKk CneacTBMe, MNOBbILEHWE YCTOMYMBOCTM K
BO34EMNCTBUIO MOpPO3a.

CTpemrneHne K MNOBbILUEHUID MeXaHUYeCKUX MPOYHOCTEN TEMNNOoU3oNALUNOHHbIX
mMaTepuanoB, Kak NpaBuno, NoBbillaeT UX NAOTHOCTL M TEeM caMbiM MOHUXAaeT UX
TENNoOn3onsAUNOHHbIE CBOWCTBA. XOTA Ha pPblHKE CTPOUTENbHBLIX MaTepuanos,
MMEKTCA MHOFOYMCHEHHbIE U3aenus, npeacraensowme cobon KOMNPOMUCC Mexay
BbICOKUMW  MEXaHWYEeCKMMMU  MPOYHOCTAMM U BbICOKMM  COMPOTUBIIEHUEM
NPOXOXOEHUIO Tenna, Kak guamMeTpanbHO NPOTUBOMNOMOXHBIMU XapaKkTepucTuKamu,

nosuuua asTopa TakoBa, YTO TENnou3onaUWOHHbIE MaTepuanbl HYXHO
NMPOeKTMpoBaTb TaK, 4YTOGbl OHU CMYXUNM CBOEMY OCHOBHOMY Ha3Ha4YeHUw -—
Xopolwen TepMou3onAuMM, a Hecywas CnocoOHOCTb 3NemMeHTOB peluaeTcs

APYTMMN KOHCTPYKTUBHBLIMUA cnocobamu.



OfHako, 9TO He 3Ha4uT, 4YTO MEeXaHUYEeCKMMU XapakTepPUCTUKAMWU MOXHO
npeHebpeyb. HaobopoT, HeCMOTpss Ha OTHOCUTESNIbHO ManeHbKMe 3HayvyeHus
MeXaHUYEeCKMX XapakTepUCTUK (MPOYHOCTb Ha cxatue n nsrmb), aTn cBoncTea Bce-
TakMm UWMeT onpeaeneHHoe 3Ha4vyeHWe, Tak Kak Onarogapsa MM CTaHOBMUTCSH
BO3MOXHbIM cOepexeHne COXpPaHHOCTM MaTepuanoB MNpu TPaAHCNOPTUPOBKE,
CKnaguMpoBaHUM, MOHTa)Xe M aKcnnyaTtauuu.

[pyrne, ykasaHHble Bbllle YCNoOBUsS, B OGonblueid WUNAW MeHbllelh Mmepe, B
3aBMCUMMOCTU OT KNMMaTMYECKUX U APYrnx (PakTopoB, onpeaensitoT NpUroagHocTb K
NMPUMEHEHUIO ONpeAeneHHOro BuMaa Tennou3onsiuMoHHOro maTtepuana. Ho aTto He
3Ha4YMT YTO crnucok TpeboBaHUIA K TakoMy BMAY CTPOMTENbHOro MaTepuana 3TUMm
ncyepnaH, Tak Kkak B nocrnegHee BpeMsi Bce Oonbluee 3HayeHU npuobpeTtaroT wu
ApYyrue xenaTenbHble XapakTepUCTUKM MaTepuanoB, B TOM YMCIie 3KONornyeckas
NPUroAHOCTb, BO3MOXHOCTb PEUMKINPOBaHUS, paguoriornyeckasl He akTUMBHOCTb
nocrie 3BeHTyanbHOro o6ny4YeHUs paguoakTUBHOW BOMHOW W Apyrve noaobHble
napamMmeTpbl, AUKTyeMble BPEMEHEM B KOTOPOM Mbl KMBEM.

C uenbl oOTbICKaHMA MaTepuana, KOTOpbIW MOr Obl y4OBNETBOPUTb BCEM
yKasaHHbIM Bbllle YCMOBUAM U MapamMmeTpam, nocriegoBanun UCNbITaHUS aBTopa, B
pesynbTaTe 4Yero B Poccuiickon degepauymm 6bino 3apeructpupoBaHo usgenue nog
HasBaHuem CUMIIPOJINT. 310 u3genue, no MHEHWUKO aBTopa, B MOSIHOW Mepe
y0OBMneTBOPSiET BCEM yKas3aHHbIM Bbile TpeboBaHMAM M napameTpamM, U HaBepHoe
npeacrasndet cobon  ynyyweHue o OTHOWEHUID K XOpowo W3BECTHOMY
nonucTuponbeTtoHy, MNO3TOMY €ro MOXHO YCNEWHO MNPUMEHATb B pPasfiMYHbIX
chepax cTpouTenbCcTBa NOYTU 6E3 OrpaHNUYEHU.

CUMMNPONUNT - naTeHTOBaHHbIN
NoNUCTMPONBETOH, npencrtasndetr cobom Bua
nerkoro 6eToHa Ha OCHOBe arperaTta U3 BCNEHEHHbIX
rpaHyn nonuctmpona — neHonnacta. [lpuyem,
NnpUMeHeHne nonucTupondeToHa B CTPOUTENLCTBE
He HOBOCTb yXX€& HECKOMNbKO AeCATUNEeTUn. A UMEHHO,
BCNEHEHHbIN nonucTtupon obHapyxeH B 1951 rogy um
O4YeHb ObICTPO Ha4Yanocb ero NnpuMeHeHne B obnactu
nerknx 6eToHOB.

OTO usgenue n3roToBngeTca Ha OCHOBE rpaHyn
neHonnacrTa, nopTnaHAUeMeHTa, BOAbI n
cneuymanbHbix fobaBok. CamMOBCNEHMBaHME Cbipbs
MOXHO NMPOBOAUTL B CNeumanbHbiX YCTaHOBKaxX Ans
BCMEHMBaHUSA Ha nape npu Temnepatype 110°C, unm
NPOCTO B ropa4en Boae npu remnepaTtype 98°C

Ana wnarotoBneHna Cumnponnta B OCHOBHOM
NCMONb3YITCA rpaHysbl NNOTHOCTbIO 10-15 kr/m®.




Cmpykmypa Cumnponum fnonucmuposnbemoHa

CUMITPOJINT, KkOTOpOM OTHOCUTCS K rpynne nonuctuponbeToHOB, Bbligenser
ero Hebonblwon o6beMHbIN BeC, HEOONbLLUOE MOrNOWEHNE U3 OKpyXatoLwen cpeabl
BOAbI, M NyTEM KanunnsapHoro nogbema, Xxopowas MOPO30CTONKOCTb, YCTOMYNBOCTb
PU3MKO-MEXAHUYECKNX XapaKTEPUCTUK, HECMOTPS Ha NPOLEHT CoOAepXXaHuUA Bnaru B
HeM, U onTUManbHasa Koppensauna Mexay MPOYHOCTbIO U TeNoNPOBOAHOCTLIO.

CUMIMPOJINT xapaktepusupyetca Hebonbwon obvemHon maccon (150-300
Kr/M®) U HU3KUM KoapPULMEHTOM Tenno npoBoaHocTn (0,055-0,085 B/m°C),
KOTOpbI  NpakTM4eckMn He  3aBUCUT OT COoAepXaHud Brarm B HeM.
MaponpoHnyaemocte naet ot 0,110 go 0,135 mr/mulla, 4TO NO3BONSET CTeHaMm,
noctpoeHHbiM U3 CUMIMPOJIUT 6nokos unn ytenneHHsim CUMMPOJINT nnutamu
«abllwatby. OTOT MaTepuan Takke obnagaet n XOpPOWUMU 3BYKOU3ONMSALMOHHLIMU
XapakTtepucTmkamu.

CUMIMPOJINT xapakTepusyeTca BbICOKON MOPO30OCTOMKOCTbI. QKCMNEPUMEHTLI
nokasblBalT, 4To nocne 50 UMKNOB 3amopaxuBaHWe-OTTauBaHMUE TMOHUXKEHMNE
npo4YyHocTn coctasndaet Ttonbko 1,5-1,8%. CUMIIPOJINT 3konorndyeckn roaHbin
mMaTepuan, TaK KaK WCNbITAaHUAMW [OKa3aHO, YTO CYMMapHbin MokasaTenb
TOKCMYHOCTM 3TOro matepuana B 1,5-2 pasa MeHblle YCTAHOBJIEHHbIX HOPM.
CUMMPOIINT xapakTepusyetca Takxe n 6onblion 6MONOrM4eckoOn CTOMKOCTbIO KO
BCEM HACEKOMbIM U Pa3fINYHbIM PaCTUTENbHbIM U XXUBOTHbIM BakTepusm.

NoBeneHne 3TOro KOMNO3uTa Npu Noxape TakoBO, YTO rpaHynbl NonMcTMpona
npu 6GonblKX TemnepaTtypax WcnapswT, a camo wusgenve npu ANUTEeNbHOM
NOABEPXEHUN OrFHI NepexoAuT B LEMEHTHbI KaMeHb, a ThneHue U nnams
OTCYTCTBYHOT.

Kpome WHcTUTYyTa CTpoOUTENbHOW (MU3NKN N JpYyrnux cneymnmannsmpoBaHHbIX
WHCTUTYTOB M uccrnegoBaTenbcknx ueHTpoB B MockBe, conctea CUMIMPOJIUTA
nonuctupon6etoHa wn camux CUMIIPOJINT anemeHTOB, MccnegoBanucb U B
WHCTUTYyTEe no maTepuanam un KoHCTpykumam CTpouTenbHOro pakynbTeTta, a Takxe
B [JOPOXHO-CTpOUTESNIBHOM UHCTUTYTE I. benrpaga, rge nporpaMmmMon uccriegoBaHnm
ObiNO OxBayeHO W onpeaeneHne  BeNUWYUHbI  BOLOMNOIMOWEHUS  MEeTOAOoOM



KanunnsipHOro nogbema, Npu KOTOPOM cpefHee 3HayeHue BbICOTbl YBITAXHEHUS y
BCEX UCNbITYyeMblX 0Opa3uoB COCTaBNANO MeHee 4-X CM, YTO OYEeHb BbIFOA4HO, C
y4eToM MOMHOM BbicOTbl 06pasuya 20 cMm.

2.2. NIPUMEHEHUE CUMIMNPOJIUTA

CUMMPONMNT-nonuctnpon6eTtoH MOXHO NPUMEHATb U yKnagbiBaTb HA MecTe —
ANa yTenneHus KpoBenb, BbINOSIHEHHbIX W3 pebpucTbiX NUCTOB, B (YHKLUK
OOHOBPEMEHHON Tennom3onsauuMn, OCHOBbI NOA4 TMAPOU3ONAUMIO M Cnos Ans
HaKNoOHa MJIOCKMX KpbiwW. JOTO TakKkKe NpPUMEHMMO And  YKnagku Nonos,
OOHOBPEMEHHOIO yTeNnneHnsa W BblpaBHUBAHUA MeXAYITaXHbIX KOHCTPYKUMUNI
(BMECTO LEMEHTHOWN CTSAXKM) Ha KOTOpble B NOCNEACTBMN MOXHO HENoCpeACTBEHHO
yknaabiBaTb nNob6on BUL NPOEKTUPOBAHHBLIX NOMOB U T.M.

Ho, rnaBHble npeumyuwiecTtBa COCTOAT B MNPUMEHEHUU TOTOBbIX MOHTaXHbIX
anemeHToB Ha ocHoBe CUMIPOJIUTA:

CYIl, COIM — Cumnponut NAnTbl Ansa ytenneHus cgacaga,

Cb, CBC — Cumnponut 610K/ ANSa HapyXHbIX CTEH,

Chb, CNBC — Cumnponut 610kn gns neperopoakn u obnuuoBkn dacaga

CMIT = CuMnponnT NAUTbI MEXAYITaXHbIX NepeKpbITUN,

CKIT — CvumMnponuT KpoBesSibHbIE NAUTHI,

Crmn — CumnponuT naHenn MOHTaXHbIX Neperopoaok,

CUI — CumnponnT M3onNALNOHHbIE NAaHenNnu AN NOSIOB U CAHTEXHUYECKNX Y3MO0B,

COE — CumnponuT nerkMe MOHTaXHble dyacagHble 3fieMeHTbl Tuna aTTUKK,

0ansiCuMH, KAPHU30B 1 T.M.

cyn Cb

cnb

cnn cun



2.2.1. CAMNPOJIUT NNUTbLI ANA YTENNEHNA ®ACAOOB

TpexcnonHble CUMIMPOJIUT nnutel gna yTtenneHusa dacapos (CYI -
Cumnponut YTennutenbHble [NuTbl) BbINyCKalTCA CreayrLwmnx pa3mMepoB:
cTaHpapTHaa gnuvHa — 1000 mm, cTaHgapTHasa wupuHa - 750 MM, cTaHpapTHble
TonwuHbl — 30 mm, 50 mm, 80 mm, 100 mm, 120 mm. PasHunuya B obwen TonwmHe
nAuUT nony4vaeTcs nyTeM BapbUpOBaHWUA TOMWMUHbI LEHTpanbHOro cros wus
neHonnacrta, a HapyxHble crou, nsrotoBneHHoble 3 CUMIPOJINTA, nocTossHHOM
TonwmHbl 10 MMm.

Pasmepbl nnut nogobpaHbl Tak, 4To no4Ytn 6es OTXO04OB MOryT
ycTaHaBnNuBaTbCA MexAay cTponunamu (Npu yTenneHun maHcappg), a coyeTaHuem
YyCTaQHOBKM MO AfIMHE U MO LWKUPOTe YyKnaablBalTCsA B MOYTU BCe MOAyNspHble
nponeTbl/WUMPUHBbI  NPONETOB  KOHCTpyKuuu. [llputom, KoaddpuumeHT Tenno
nposogHoctn naet ot 0,061 B/MOLII ana CYMN3 (nauTel TonwuHel 1+1+1=3 cm) go
0,041/Bm°C ans CYN 12 (NAnThl ToNWMHbl 1+10+1=12 cm).
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Cvmnponut nnuta gna yrennexHus gacagos — CYTI

Kpome nyywmnx TennoBbiX XapaKTEPUCTUK NpPU OOMHAKOBOW TOJLLMHE
oTAenlaHHOW nNMAuUTbl, MNPEUMyLLECTBOM Cumnponut — CVYI nnut saBndetcsa wu
Hannune «dganbua», KOTOPbIN NpegynpexnaeT npoMmep3aHue LWBOB, OTCYTCTBUE B
HUX OpraHM4YeckMx BeLlecTB (TUNa OepeBSHHbIX BOSIOKOH), CKITOHHbIX K THUEHMUIO,
BO3MOXHOCTb OLWWTyKaTypnBatb UX TtonwuHon 0,3-0,6 cm, M Xe TONbKO
lWnakneBaTb KNeemMm Unun LeEMEHTHbIM MOMOKOM (6e3 owTyKkaTypmuBaHus).

cyn NNnNTbI ycnewHo MNpUMEHAKTCA n B KayecCcTBe NoABeECHbIX
TENMNNMONU3ONALUNOHHBIX MNOTOJIKOB, KOTOpPbl€ MOXHO WTYKATypnUTb TOHKUM CJlOeEM
pacTtBopa Ui CTPOUTEJTbHOTO Kiled, Ui Aaxe TOoJNbKO wWnakneBaTb N KPACUTb.

Takxke, CYIMN nnuTbl npumeHsitoTcs M B onanybkax, kak TepMuyeckas sawumrta
6eTOHHbIX 6anok 1 KOMOHH, KoTopble cpa3y, 63 OMNONMHUTENbHbIX apMaTypPHbIX UK
«pabuTu» CeTOK, MOXHO LWITYKaTypUTb.



B yacTtHocTM cnegyeT oTMeTuTb, 4To CYI1 NAUTbLI NONHOCTBHIO YOOBNETBOPSAIOT
W YyCNOBUIO aaresmm — CBA3W Mexay neHonnactoM M OBNULOBOYHBIMU CROSAMU
nonucTmpon 6eToHa.

3HadeHusa aaresmun y Hux B npepenax 0,066 Mlla
po 0,085 MlMa n B Hambonblwem nNpoueHTe OHWU pdAfa
BENMUYMH MPOYHOCTM MNPU HaTSAXKEeHUUM neHonnacrta, 4To
camMo cobon roBopuT O [JOBOSIbHO XOPOLWEWN CBSA3M
OAaHHbIX  CroeB W He  Tonbko  obecneyuBaet
yOOBMETBOPUTENbHYID  MEXaHUYeCKyld  LUeNOCTHOCTb
cCUcTeMBbI nonuctnponbeToH - neHonnacTt -
noNnUCcTUpPonbeToH, HO n BbICOKMNM ypOBeHb
AONrOBEYHOCTM uM3aennsa B OObIKHOBEHHbIX YCNOBUAX
akcnnyaTtaummn. Takag no3uuma MNoATBepXAeHa U Adzesus:
npoBeaeHHbIMU ucnbiTaHusmm CYT nnnt B WHCTUTYTEe neHonnacm-Cumnposum
no MaTtepumanam U KOHCTpykumam CTpouTenbHOro
dakynbTeTa B benrpage.

MpenmyLecTBOM TakKOM CUCTEMbI TakXe ABMASETCA U MPOCTOTa MOHTaxa, npu
KOTOPOM He TpebyeTcs npuMeHeHue apmaTypHOW ceTkum wunu gobenen (NnuTbl
HakKnemBalwTCA TOHKMM CNOEM CTPOUTENIbHOrO Kness Ha  4YucTyk, T.e.
HEeOLITYKaTypPEHHY NOBEPXHOCTb CTEHbI).

OCTANbHbLIE NPEUMYLWECTBA NPUMEHEHUA CUMMPONUT NAUT COCTOAT B CNEAYIOWEM:

BONEE ANELWEBOE OBUWEE YTEMMNEHWE CTEH

Ecnn cpa3y wn3 paccMOTPEHMS WCKIKYUM CUCTEMY KNnagku [OBOWHbIX
HapyXHbIX CTEH C TEPMUYECKUM 3anoSIHEHNEM MEXOY HUMMU, KaK HepauMOHanbHYo
n poporyt, Tem 6onee ANsS yXe MNOCTPOEHHbIX OOBLEKTOB, Ha HaWeM pblHKe
obwenpuHaTel aBa cnocoba — obnuuoBka dacaga MUHepanbHOWM BaTOM UMK
obnuuyoBka cdacaga nnutamu npocdunmpoBaHHoro neHonnacrta. O6a aTu cnocoba
AOPOXE W TEXHONOrMYeckn cnoxHee 4vem obnuuoBka TOoro xe dacaga CVYII
nnoMTamMu, B YaCcTHOCTM €Cnu 3TO AeflaeTCca C TepMUYECKM cTabunmampoBaHHbIMU U
atMocepoCcTOMKMMN MaTepuanamm, Kak Hanpumep «PokBon» MuHepanbHas BaTa
nnn «Ctupoayp», KOTOPbI NapoHenpoHuMuaem wn TpebyeT cneumanbHbIX
AOMNONHUTENbHbLIX Mep [ANnsa oTBoda napa WM KoHAeHcaTa, 4ToObl Bnara He
ocTaBanacb B CTEeHax.

CYMN nnuTbl OGLIKHOBEHHbIM CTPOUTENbHbLIM KNeemM Ha LeMeHTHOW OCHOoBe
NMPUKNEnBaTCA Ha YUCTble HeowTyKaTypeHHble OeTOHHble CTeHbl, 6e3
06a3aTenbHOr0 CBEprneHusa 1 Kpennenusa aobenaMmy onanybku K 6ETOHHOWN CTeHe,
XapaKTepHbIX ANA ApYrux NoAoOHbIX CUCTEM, YTO B 3HAYUTENbHON Mepe 3KOHOMUT
BpeMs U paboyylo CUNy MO OTHOLWIEHUID K TAXENOMY W [O0POromy CBEPIIEHUIO
GETOHHbIX CTEH ANA KPpenneHusa TennounsonauMoHHon onany6km K 6EeTOHHON cTeHe.



Mo OTHOWEHW K NOAOOHBbIM TPEXCMOWHbIM NNMTaMm ¢ O06NMUOBOYHBLIMU
CNoSMU U3 [OeMUHepanu3oBaHHbIX [OepeBAHHbIX BOJIOKOH, HeT HaaobHoCcTM B
npuobpeTeHnn N MOHTa)e apMaTypPHON CETKM U MOBEPX 3TOF0 «pabuTL» CEeTKU.

T

Mpwn YOOBETBOPUTENbHbIX PUN3NKO-MEXAHNYECKMX n OCTanbHbIX
xapaktepuctmkax, CYIl nnuTbl KOHKYPEHTOCMOCOOHbI M B OTHOWEHUM LeH. B
CMbICfle 3TOro, MOXHO OTMETWUTb, YTO OHW MUHMMYM Ha 25% pewesBne, 4em
KOHKYpEeHTCKMe mun3genua C¢ nNpubnusanTenbHO TakKMMKU Xe WM Xyawumu
TENNOTEXHUYECKUMM U OPYTMMU (PU3NYECKMMUN CBONCTBAMMU.

BEONIEE AOEWEBAA OTAOEJNIKA YTEMIAEMbIX CTEH

OTgenky MOXHO Nnpon3BoanTb cpasy n
HenocpeACTBEHHO No noBepxHocTn CYI nnut  nobbiMu
OTAENOYHbIMN MaTepuanamu, 4YTo ABNSETCH HEBO3MOXHbIM,
ecnu yTenneHme dacaga OCYyLLEeCTBNAETCA MWUHepanbHOM
BaToOM, TMOTOMY YTO K MWHepanbHOMW BaTe HYXHO
npuknemeBaTb CNeunanbHy CeTKy ANs  apMuMpoOBaHu4,
npuyemM ONs oTAEeNKU UCMNOoNb3yeTCcss MUHepanbHbIM pacTBoOp
N HIOAHCUPOBAHHOE OTAENo4YHoe hacagHoe NoKpbITHE.

BOJIEE OEWEBAA W BOJIEE KAYECTBEHHAA WN3O0ALMA YEPOAKOB

Mpu yTenneHun 4yepaakoB, NOMAXUNA UNN BGaNKOHHbIX MOTOSIKOB M OTKPbITbIX
noMelleHnn, MuHepanoBaTy WM nNeHonnact Heob6XoAUMO  AOMOSTHUTENbHO
3awmwaTh 4Ng Yero nnowanb Hag HUMU OYeHb TWaTeSNIbHO HYXXHO M30NMpoBaThb OT
NPOHUKHOBEHMA BOAbl, B YaCTHOCTM B MecCcTax npoxoda ceTerh uUnu B crnyvae ux
AONONHMUTENbHON fopaboTKK.

Bce 9710 nony4aeTca ropasgo nerye M 3KOHOMUYHEE  C MPUMEHEHUEM
Cumnponut CYIl nnuTt, KOTOpble MOXHO MNPOCTO LWNakneBaTb M KpacuTb, Oe3
orpaHuymBatoWwmx, Belbop M OTAENKY MHTepbepa, hakTopoB.




XOPOWAA NAPOMNPOHUMUAEMOCTE CUMMOPONINT TJINT

AsyxctopoHHun cnon CYI nnut n3 Cumnponurta He
npukrnensaeTcsa cneunanbHbIMWU KNEeAMW MPU HaHeCeHWuu,
KaKk 3TO genaeTtcd y aHanornyHblX MHOTOCITOMHbLIX MNIUT,
MMeLWMnXCa Ha pblHKe, a B npouecce 3anMBaHUA Ha
nAnTbl M3 rMeHonmacta W ycuneHna pobaBkamu U3

Cumnponut Macchbl coeaunHaeTcsa o} naHenamm
neHonnacta. OTcyTcTBME 0COBOro crnosi Knes B KavyecTBe
napoBou nperpagsl, roOMOreHHoOCTb KOMMO3UTHOIo

cCeyeHus, CcocCTodAllero K3, MnaHenen Cc  nasamu
naponpoHuuyaemoro  15-kMunorpamMMHoOro  neHonnacTa,
obnuuoBaHHoro aAsymsa cnoamu CumnponuTta M3 Takxe 15-
KUNOrpamMMHbIX LIAPUKOB MeHonmacta M BO3MOXHOCTb
ypaBHOBELWIMBAHUS  MECTHOrO AaBneHus napa  ero
LUpKynaunen yepes o6nnLoBOYHbIE crion n3 CumnponuTta,
NO3BOMSAOT YTEMNNEHHbIM CTEHAM HOpManbHO «AblWaTby,
nponyckas BO34yX M He yaepxuBas napa v Bnarv B
006NMMLOBaHHBLIX UMUK CTEHaX.

YOOBNETBOPUTENBHAA OFHECTOMCKOCTb CUMMOPONUT MNAUT

CvmMmnponuT NAUTbLI HE TOPAT, @ NpW NoXxapax nnamMsa U TrieHMe OTCYTCTBYIOT.
JlTabopaTopHbIMU UCNbITAHUAMU B uccnegosatenbckoMm LleHTpe «OnbiTHOe»26CHI
MwuHuctepctea O60poHbl Poccuickon degepaumm TpexcnomnHom

KOMMNO3UTHOM cvyn naHenm d=11,0cwm, .
coctaBneHHon w3 Cwumnponuta d=4cm + g
neHonnacta d=3cm + Cumnponuta d=4cm, B -]
xoge wucnblTaHun B TedeHum 90 MUHYT, Mo
cTaHOapTHOI KpuBoi noxapa npu 1000°C,
YCT@HOBMEHO YTO npefefibHble COCTOSHUSA
noTtepu LErnocTHOCTM — MoHonuTtHocTu (E), a
Takxe notepwu Tennon3onsaunoHHOWN
cnocobHoctn (W) nmo TOCT -y 30247.1., He
perncTpupoBanucb Ha gaHHoM obpasue.

OONIOBEYHOCTb N YCTONYMBOCTL CUMMOPONUT MNNUT

O6wenssecteH akrt, 4YTO HecTabunuaMpoBaHHbIN NeHonnacT, ecnu
ABYCTOPOHHE He 3aluuieH OT COMPUKOCHOBEHMSA C BO3JYXOM, CO BpPEMEHEM
«BblBETpMUBaeTCA», ucnapsietcsa. lNoxoxas cutyaums m ¢ MuHepanoBaTonm — Kpome
cneunanbHo o00paboTaHHbLIX >XECTKO MNpPecCOBaHHbIX MUHepanbHbiXx BaT TuUna
«PokBon» (ueHa ero 120-150 EBPO/M3), KoTopasi CO BpeMeHeM OoKcuaupyer,



nepexoauT B NOPOLLOK U ocedaeT Ha AHO B BUAE MENKOM Mbinn, ocTaBndas 3a cobon
He3allNLIEeHHble BO3YLUHbIE MeLLUKN/MOCTHI. Ocobas npobnema c
HecTabunnanpoBaHHOMW MUHepanbHOW BaTOW, KoTopas 06blMHO HabpacbiBaeTca
CBepx AepeBAHHOM OOLIKMBKM 4Yepaaka, B TOM 4YTO OHA OKUCNASACb CO BPEMEHEM
nepexoanuT B MENKYK WronbvaTylo Mblfib BPEAHYI ONS AblXaTellbHbIX OpPraHoB
yerioBeka, 1 ocobeHHO aeTen.

lMnasarowuli «ducko - knyb» Ha peke [yHal — cmeHbl u3 Cumnposum naum

B CumnponuT nnuTax neHonnacT MOJSIHOCTbI0 3axBayeH B CIHABUYE MEXAY
ABYMS crosiMM Maccbl u3 Cumnponuta, nonuctuponbetoHa C MUCKIYUTENbHO
Ka4yeCTBEHHbIMM dusnyeckmmu, XUMUYECKMMMU n 6ronornyeckummn
XapakTepucTukamu,

2.2.2. CUMNPONUT BNIOKWU ANA KNAOKWU

B 3aBucumoctn ot knumatmnyeckux ycnosun CUMIMPOJIUT 6nokn ana knagku
N3roTOBMAITCA B BapuaHTax AN IOrocnaBCcKkoro u Ans poccumnckoro pbiHka. CocTtas
OCHOBHOW CMecu — KOMMNO3WTa, BCerga OAMHAKOB, pasHMua TONMbKO B pa3mepax
6nokoB. Takum obGpasom, ONs POCCUNCKOro pbiHKA ObiNM CNpPOEKTUPOBaHbLI BIOKM
ANs HapyXHbIX cTeH (o6o3HadyeHne CB30) pasmepoB 60x30x19 cm, a Takxke 6GNOKK
ANA CTeHHbIX neperoponok (o6o3HaveHne CIrB60), paamepoB 60x12x19 cwm.

HeoxoaMmMo nNogyYepkHyTb, YTO MO TENnoBbIM  XapakTepucTumkam, C
TEeNnoTEXHMYECKON TOYKM 3peHus, 6nok CB30 3ameHsaeT CTeHy M3 MOMHOTENOro
Kupnuya TonwmHon 194 cm, a 6nok CIB60 TonwuHbl 12 cM 3aMeHSIeT CTEHY U3
NONHOTENOro Kupnu4ya TonwmHon 86 cMm. M3 atoro cnegyet, 4To Tenniousnyeckue
xapaktepuctmkm CUMIMPOJINT 6GnokoB And knagku MNO3BONSAKT  BECTU
cTpouTenbCcTBO 06bLEKTOB 6€3 AoNONHUTENbHbIX Mep AN yTenneHusa dacaga,
npuyemM 3HauYuTenbHa U 4Ype3BblMAMHO Xopolla NeTHAA cTabunbHOCTb OOBLEKTOB,
NOCTPOEHHbIX M3 3Tux 6nokoB. Kpome Ttoro, CUMIIPOJINT 6nokn oTnu4atTca
ocobon KoHpurypaumen, kKoTopas MUCKNOHaeT BO3MOXHOCTb NpoAyBaHUA ¢
npoMep3aHns LUBOB.



N3 0BWnX KOHCTPYKTUBHBLIX CBOMCTB CumMnponuT 6nokoB cnegyeTt BbIAENUTb
HanuMymMe nyctoT (NYCTbiX MOMOCTEN M OTAENbHO MPOEKTMPOBAHHOIO KaHana) B
Kopnyce 6noka, 4TO NO3BONSIET MOHTUPOBATb B HMX apmaTypy, KoTopas npwu
YCTPOWCTBE 3annBaeTcs MOHOMUTHbIM 6ETOHOM B yXe cdhopMMpoBaHHON onanyoke
N3 cTeH 6roka, YTo No3BonseT NnpuaaTb TakMM o6pasom cHOPMUPOBAHHBIM CTEHAM
N onpeaenieHHy HecyLy cnocobHOCTb.

CumMmnponut 6nokn nerko obpabaTbiBatoTCs (pexyTcs 0bbIYHOW PYyYHOW NUMOWA
ONS gepeBa), YTO NO3BOMSIET UX TMOKOE NMPUMEHEHWE BO BCEX KOHCTPYKTMBHbIX
peLLeHunsIX.

BosBegeHne HapyxHbix cTeH Cwumnponut 6Gnokamm  nNpou3BOAUTCS
NUCKMNIOYNTENBLHO NyTEM 3anofiHeHnss wux 6eToHoM, Bo n3bexaHune obpasoBaHus B
lWwBax «MOCTUKOB XONoga» B CUCTEME HAapPYXHbIX CTEH, M HM B KOEM cnydae
WTYKaTypKON. ITO TaK Xe ABNAEeTCS U OAHUM U3 BaKHEWLWUX UX NPEUMYLLECTB MO
OTHOLLEHMIO K APYTMM CUCTEMAM Yy KOTOPbIX LWBbI U3 WITYKATYPKNU UK Knesa co3gatoT
Luenble ceTm MOCTUKOB X0roga, YTo SABMNSETCSA OCHOBHOW MPUYUHOM TOro, YTO CTEHA
Kak cuctema MMeeT MNNoxue TennoBble XapakTePUCTUKN, XOTHA KaXXObli BCTPOEHHbIN
9N1eMeHT, UCNblTaH B  OTAENbHOCTW, COOTBETCTBYET NpPenyCMOTPEHHbIM
TepMUYeCKum KoadpdpunumneHTam.

OTtpenka gacagHbiX U BHYTPEHHUX CTEH, NOCTPOEHHbIXx Cumnponut 6nokamu,
npocTa, 6narogapsi aAre3anoHHbIM CBONCTBAM LileMEeHTa, Kak OCHOBHOIO CBSI3HOTO B
Hux. Tak xe, yuntbiBagd ¢akt, 4To Cumnponut macca He BNuUTbIBaeT BRary y
HaHECEHHOW LWTYKaTypKn, pacTBOP MOXHO HAHOCUTb OYEHb TOHKMMWU CINOSIMU, U
Aaxe OOHUM CroeMm, MpuyeMm OoTAenKa OWTyKaTypeHHOW MOBEPXHOCTU (3aTupka)
NPON3BOANTCSH Yepe3 HEeCKOSIbKO 4YacoB MOCIie ero HaHeCceHus, B 3aBUCUMOCTU OT
BHewWwHen TemnepaTtypbl. Ana ganbHenwen obpabotkm cteH u3 Cumnponut 6nokoB
MOXHO NPOEKTUPOBATb U NPUMEHATb BCE BMAblI OTAENOYHbIX MaTepuarnos.

2.2.2.1. CUMMNPONNT CB BN1OKA

En T

Cumnponum CB 650ku

Cumnponut CB 6Gnoku ana knagkv, camoHecyline, MOryT MNPUMEHSTbCS
CaMOCTOATENbHO B ManoaTaXHOM CTPOMTENLCTBE, a TaKKe W Kak HecbeMHas
onanybka npuv NpoM3BOACTBE HECYLUX U aCENCMMYECKUMX OGETOHHbIX 31EMEHTOB.



OHK xapakTepusyrTcs 4Ype3Bbl4alHbIMU TEPMUYECKMMU CBOWCTBAMWU, HE TONbKO B
OTAENbHOCTU, HO M B CUCTEME, M NO3TOMY cucTemMa knagkum CUMMAPONUT NnuMTamu B
3TOM OTHOLWIEHMM MHOroKpaTHO 3ddeKTMBHEE, 4YeM Knagka TpaauuMOHHbIMM
mMaTepuanamm, Kakumu SBNAKTCSA NOMHOTENbIN KUPNUY UNN KUPMUYHbIE GIOKMU.

OcHOBHOE X NPENMYLLEeCTBO - 3TO HebonbLlasa NNOTHOCTb, Tak YTO Harpyska
OT COOCTBEHHOro Beca B cny4vae npumeHeHus CumnponuTt OGNOKOB ropasgo
MeHblUe, YeM Npu NMpPUMEHEHUM raszobeToHa, KOTOpPbIM A0 HACTOSALEro BPEMEHU
NCNoNb30BasiCA Kak neryamwmm w3 maTtepumanoB Ans knagku. [lNpudem, Takum
cnocobom Bo3BefeHHble cTeHbl Ha 38% po 68% pewesne Apyrux BapuaHTOB
3aKkpbiTna o6bekTa B MeTannmyeckonm unm 6eToHHOM cMcTeEME Kapkaca.

N cama koHcTpykums Cumnponut CB 6noka
npeacTtaBngeT OpUrnHanbHbIM nateHT. Hanuune
yeTblpex NycToT B GMoOKe, ABe U3 KOTOPbIX UMEKT
AHO, NO3BONSIET C O4HOW CTOPOHbI Yepe3 NycTOoThbl
6e3 pgHa ycTpaumBaTb 6eTOH, COeAUHABLUMACA B
npouecce knagkn B OeTOHHble cTONOUMKKM (3TKU
nycToTbl BcCerga MOBEpHYTbl BHYTPb 0O6bekTa),
npuyeM OHO NYyCTOTbl BepxHero 6Grnoka 3akpbiBaeT
BO34yX B MyCTOT€ C OHOM HWXHero O6noka, He
Aornyckaa BepTUKanbHOM UMpKynauuu BO3gyxa, u
Takum obpa3om (Kak B CTeKkfionakeTe) 3aKpbiTbl
BO34yX  CTaHOBUTCA M30NATOPOM (NyCTOTbI CO
OAHOM Bcerga NOBEpPHYTbl K BHELWHEW CTOpOHe
obbekTa).
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Knagka Cumnponut 6nokamy ¢ TEXHUYECKON CTOPOHbI, HE TONbKO ynydllaeT
TepMUYecKkne xapakTepuUCTUKN CTEH, HO U TEXHONOIMYECKN 3HAYNTENbHO obneryaeT
N yCKOpPSiET CTPOUTENBLCTBO 0BG BHEKTOB.

YuutbiBasi Bec camux  CwumnponuT 6nokoB, okono (140 «kr/m® 6nokos)
HarnsgHa  NerkocTb  MaHMNynsuuu, rOpu3oHTanbHOM n BEPTUKANBbHOMN
TPAHCNOPTUPOBKN, MEHbLUAA Harpys3ka HeCylWwMUX KOHCTPYKTUBHbLIX 3JIEMEHTOB,
MEHbLUMA BEC KOHCTPYKLUMN OObeKTa B LESIOM 1 T.M.

B yacTHocTM HeobxoAMMO OTMETUTb, YTO NPWU HaACTPOMKe OOBLEKTOB C
MIOCKMMU KpblllamMn, npumMeHeHunem Cumnponut ONOKOB He Tonbko u3beraertcs
[aBneHne Ha (yHOaMeHT, HO OYEeHb 4YacTo MMeeTCss BO3MOXHOCTb, TaM rge 3To
NO3BONSAT rpPagoCTPOUTENbHbIE YCNOBUS, HaACTPOMKM OBYyX aTaxen 6e3
AOMNONMHUTENbHOMO YNPOYHEHUS PyHOAMEHTA.

2.2.2.2 CAMMNPOINT CIb BITOKU

CUMIPONT CIBb 6nokun ana neperopogok m obknagku dacaga cambli
pacnpocTpaHeHHbIn Bug Cumnponut 6nokoB. B 4acTHOCTM HEOBXOAMMO OTMETUTD,
4YTO Takme OnoOKM TonwunHom Bcero 12 cM Mo TepMuyecknm cBoncTtBam Bonee 4yem
AOCTATOYHbI, KaK HapyXHble acagHble CTEHbl B OroCrnaBCKUX KIMMaTUYECKUX



yCrnoBusAX, Npu 3TOM YAOBMETBOPAS HE TOMbKO 3UMHWUM YCITOBUSIM HO U YCITIOBUSAM
neTHen cTabunbHOCTU KOHCTPYKLUUN.

CteHbl n3 CIlb 6nokoB oT 62% Bnnotb Ao 2,18 pas peweBne ocTanbHbIX
BapuaHToB pacagHblX CTeH OOBLEKTOB C Hecywen MeTtaniamyeckon unm 6eTOHHOMn
KapKaCHOW CUCTEMOMN.

Mpn HagcTponkax yxe CyWecTBYOLWNX 0OOBbEKTOB YaCcTO ABMSAETCH peLlarowmnm
M TOo, 4TO upesBbldanHas nerkoctb CIB 6nokoB (B 2 pasa nerdye, 4yem nepsad
nocneaywwasa 3a HENn COOTBETCTBYyLWAA cTeHa M3 rasobeToHa gaet m B 2 pasa
MeHblUe Harpy3ku, UM COOTBETCTBEHHO, MEHbLIME pa3Mepbl KOJOHH, 6anok,
dyHOaMEHTOB, a Takke oceaHne HagCTPOEHHOro ob6bekTa B LEenom.

N kak neperoponku, cteHbl Bo3BeaeHHble n3 Clb 6n0okoB No MHOMMM CBOUM
XapakTepucTuvkam, a B NepByk odyepenb No HebONMbWOMY BeCYy U BNaroCTOMKOCTMH,
ropasgo fny4dwe CBOMX KOHKYPEHTOB - CTEH M3 TMMNCOBLIX MAUT UIIN TMNCOKAPTOHHbIX
naHenen.

2.2.1. MPEMMYLWLECTBA KINAOKU CAMIMNPOJIUT BJIOKAMMU

C 3KOHOMMYECKOW TOYKM 3pEHUs, MOXHO OTMeTUTb, YTO Knajka
CUMMPOJINT 6nokamu npeacrtaBnseT 4pe3BbldanHO BbirogHoe peweHue. K
npumepy npuBeném dakt, 4to Ha 8500 EBpo MOXHO KynnTb Gonblue 130m® Tuna
CMNB50, koTopbiMM NokpbiBaeTcs nnowaab B 1090 M2 CTeHbl, a Tak Xe aOnga Bcex
orpaxgawuwmx cteH ana uexa nnowagbto 1000 M2 1 BbicoTol 4,0 M Ha 6roku
HY>XHO BNOXUTb Tonbko 6.400 EBpo. [Npn 3TOM B 4YacTHOCTU cneayeTt NOAYEPKHYTb,
YTO Takum cnocoboM NOCTPOEHHble CTeHbl He TpedywT AOMNONHUTENBLHOrO
yTenneHna UM MNOSIHOCTbKD  COOTBETCTBYKT  KoahduumeHTam  TepMUYeCKomn
NPOBOAUMOCTN NS HOrocnaBCKOW KMMMAaTUYECKOW 3O0Hbl, TakK 4YTO 3Ta cuctema
BEPOSATHO SBMAETCA CaMOW [eleBOW CUCTEMOW KradkuM B HaWMUX, HOrocriaBCKUx
yCNOBUSX.

CywecTBeHHOe 3HayeHMe uMeeT U SKOHoMUYeckass 3PDEKTUBHOCTb
BCTPOEHHbIX 3NIEMEHTOB B XOo4e aKcnnyatauuu, npudem Cumnponut 6noku pns
OAWHAKOBOW TONLWMWHbLI CTEH ropasfgo adpdekTMBHEE, YEM KIlaCCUYECKUE ITEMEHTHI



ansa knagku. Tak Hanpumep, B P. Cepbun, ana ogHO3TaXXHOro goma (Mnu KBapTupbl)
pasmepamn 10,0m x 10,0m, 6pyTTo nnowagbto 100,00 M? ecnu OH NOCTPOEeH
KUpnuyHbiMn G6nokammn [=25 cm, oNs OQHOro OTONUTENbHOro ce3oHa HyxHo 1890
NMTpPoB HedTU, a ecnnm OH NocTpoeH M3 CumMnponut G6NOKOB, TO 3a TOT Xe CaMbli
oTonUTENbHbLIN Cce30H 6yaeT umspacxopoBaHo 442,0 n. HedTn, unm B 4,28 pasa
MeHbwe. Wnu, pgpyrom npumep, ANS npombliwneHHoro obbekta B Cepbun,
NOCTPOEHHOrO0  KUPMNMUYHbIMKM Briokamm AO=25 cm nnowagbto 1200,0m? 3a oawH
OTOMUTENbHbIA CE30H HYXHO 13 TOHH HedTU, a ecnn OH NOCTpoeH M3 CumnponuT
GNOKOB Ha 3TOT XXe€ CaMblil OTOMUTENbHLIN Ce30H ByaeT u3pacxogoBaHO 3 TOHHbI
HedpTn, BepHee B 4,28 pasa MeHble, 4eM B nNepBoM criydae. To Xe camoe
OTHOCUTCH U K APYrMM 3HeproHocuTenam — 6onblie 4Yem B 4 pasa MeHbLWUn cyeT!

A 3KOHOMMA B Cry4yae OTOMNMEHUA 3NeKTpu4ecTBoM, B abBCONOTHOM uTore
3HauyuTenbHo bonblue!

He MeHee 3Ha4uTENbHbLIM, MO OTHOWEHUIO K OPYrMM cuUcCTeMaM Knagkw,
ABNSAETCA U ropasfo MeHbLUWA BeC CTeH, TaK Kak OH NpsMO BfMSAET Ha pasMmepsbl
HecylWwmnx OEeTOHHbIX 3fIEMEHTOB M KONMMYEeCTBO apMaTypbl B HUX, HayuMHasa cC
dyHOamMeHTa 4epe3 KOMOHHbl KU ©anku, BNMAOTb A0 MNOHMXEHUSs CENCMUYECKOro
BO3ENCTBMSA B CUNY MEHbLUEN MacCbl O6beKTa.

To xe camoe, gaxe B 3Ha4YnTenbHO OGonblUel CTEMNEeHW, OTHOCUTCH U K
MeTannMyeckMm  KOHCTPYKUMSIM — MO OTHOWEHWK K orpaxgawwum wu
neperopogoyHbiM CTeHaM, BO3BeAeHHbIM M3 Cumnponut ONOKOB, CTeHbl Mpwu
ocTanbHbIX CUCTeMax MOCTPOMKM 3HAYUTENbHO TsXenee, YTO NPSMO BUSieT Ha
yBenMyeHne pa3amepoB HECYLLMX MeTafIM4eCckUx 3N1IEMEHTOB KOHCTPYKLUMK.

K npumepy, ecnn ykasaHHbIM Bbiwe uex B Cepbumn obnuuosaH ra3zobeToHOM
A=30 cMm, TO BEC HapyXHbIX, ABYCTOPOHHE OWTYyKaATypeHHbIX CTeH byaeT okono 260
TOHH, a Te e camble cTeHbl n3 CrNb50 6yayt Becutb BCcero 110 TOHH, unu B 2,3
pasa MeHblle Harpysku, U cnegoBaTefibHO, MeHbLUME pa3Mepbl KOMOHH, Banok u
dPyHOAMEHTOB.

HarnagHel n cbepexeHus BcnefcTBMe OTCYTCTBUS 3aTpaT Ha onanybky
BepTUKarnbHbIX U TOPU3OHTalNbHbIX 06BA304YHbIX Ganok.



N60, npn knagke Cumnponut 6nokamm
apmaTypa Ans BepTuKanbHbIX 06BA30K
ycTpanBaeTcs HenocpeaCcTBEHHO B
nycTOThl 610KoB, onany6ka
ropusoHTanbHbiX 06BA30K opmupyeTtcs
npocto pes3kon Cumnponut O6NOKOB U
packnagkon, Takmm obpa3om MNonyYeHHbIX
yacTen No yxe MOCTPOEHHOW CTeHe, a y
OKOHHbIX W OBEpHbIX MepemMbl4ek Mo
nognopHon/nognepTon JOcCKe - BOT M BCS
onanyb6ka. LleHa onanyoku He
Marno3HadyuTenbHas cTaTbs npu
CTPOUTENBLCTBE, HE TOSMbKO MNOTOMY, 4TO
ANSA BbINOSIHEHUS onanybkn Heob6xoauMmbl
BbICOKOKBanuunumnpoBaHHble paboTHUKM,
HO U MOTOMY 4YTO cama onanybka He moxeT
ObiTb ucnonb3oBaHa Gonbuwe 4Yem 3-5 pas.
Mpn ctpoutensctee Cumnponut 6nokamu
Takass ctatba otcytctByeT! W npu Bcem
9TOM, ©6eToH B  BepTUKaNbHbIX MU
ropusoHTanbHbIX 06BA3Kax, OTAUTbIX B
6nokax wn3 Cumnponuta, cpasy w
TepMUYeCcKn 3almuleH, TO ecTb
OTCYTCTBYHOT TEPMUYECKME MOCThI.

"y

54



HakoHel, aHanuMa TexHU4YecKkux npemmyliecTB knagkm Cumnponut 6nokamu,
nposogunca «Tepmo3awnuton - AP Codt» wn3 benrpaga ana orocnaBcKux
KnnumaTtunyeckmx ycrnosmn n «bantunckon kopnopauymnen» ns Cankr-lNetepbypra gns
KnumaTtuyeckux ycnosun Poccunckon degepaumn.

O6uwee 3aknyYeHue npuM cTpouTenbCTBE CumMnponut 6nokamm
cBOOMUTCHA K cregylowemy:

o 3HauYUTeNnbHO MeHbLUaA TONMWMHA KOHCTPYKLMN

o bonbwas none3Haa (AnA npoaaxu) nnowaab OO6BbEKTa B pamMKax
OAMHAKOBbIX rabapuToB 06bEKTa

o MeHblMe 3aTpaTbl MaTepuanos

o Jlyywmne TennoTexHU4YecKue xapakTepucTuUkm

o MeHbwMe NnoTepu Tenna

o OTNU4YHble XapaKTePUCTUKUN «NeTHEeN CTabUNbHOCTU» KOHCTPYKLUU

o MeHblue «TaKTOB» NpU CTpoUTenbLCTBE

o bBbonee 6bICTPpOE NpOU3BOACTBO



2.2.4 NNATbl NEPEKPbITUA
N KPOBEJIbHbBIE MJINTbI

Cumnponum nnuma nepekpbimuss CMI u kpoBenbHasa nnuta - CKI1

CUMMPOJNINT nnuTbl nepekpbiTUS W KPOBENBbHOIMO MNOKPbITUA B AaHHbIN
MOMEHT HaxogAaTca B CTagum 3aBeplnTesibHbIX WUCNbITaHUM B WHCTUTYTE no
mMaTepuanam n KoHcTpykumam CtpoutenbHoro akynbteta B benrpage.

B HacToAWMA MOMEHT MOXHO OTMETUTb, YTO NPU OAUHAKOBbLIX TOMNLWMHAX OHU
obnaparT Gonbwen Hecywen cnocobHOCTbIO, YEM KnacCUYeCKue CUCTEMbI. ITO U
nMeeTcsa B BMAOY, KOraa roBOpuTbCs, YTO OHM OO0 3-X pa3 nerdye obuwenpuHATOn
MOHTaXHoun cuctembl («Pept» , « MOHTa»).

[anee, npy MX MCNONb30BaHUM He HYXHa LWITyKaTypka, AOCTATOMHO OAHOTO
lWnakneBaHUsl LEMEHTHbIM MOJIOKOM MIN KNeem A KepaMudecknx nanTok. Takxe,
OO CUX nop nNpoBeAdeHHble WCNbiTaHUA nokasann, 4Y1o CumMnponuT MNUTHI
nepekpbITUS M KPOBENbHOINO MNOKPbITUS ob6nagatT yAOBNETBOPUTENbHbLIMU
TEPMUYECKUMU U aKyCTUYECKMMU CBONCTBAMMU.

2.2.5. NTAHENUN MOHTAXHbIX NEPETOPOAOK

' ' |
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CumMmnponum naHenu MOHMaxHbix nepeaopodok CrII1

Hanunyo Oonbwasa 3auMHTEpecoBaHHOCTb B Takoro Buaga Cwumnponut
anemMeHTax, kak B Poccuinckon degepaumnn, rae genosble 06bEKTHI NperpaxnatTcsa
CTEHaMW N3 TUNCoKapToHa, YTO HE YyAOBIIETBOPSAET POCCUNCKUX WHBECTUTOPOB MO
HEeCKONbKMM napameTpam, Tak n B Cepbumn, B 4aCTHOCTU B PYHKLUM MOHTaXHbIX
aomoB. WAyt wucnbitaHna B WHCTUTYTe cTpouTenbHon dusnkn B Mockee, a
oxungaetca u BkntoveHne MMC B benrpage.



2.2.6. USONALUMNOHHBbIE NAHENW ANA NonosB
N CAHTEXHUYECKUX Y3J1OB

CHMIIPOAHT _
HN30n159yuoHHbIe naHenu 0715 nosios
u caHmexHu4eckux y3noe — CUTII

CvMNPONNT M30NSALMOHHbIE MaHEeNu Ans NofioB - 3TO FOMOreHHble NNUTbl U3
CuvmnponuT maccbl ¢ danbuamu. YknaabiBalTCA BMECTO LEMEHTHON CTSXKW,
OGbIYHO MO CrIOK MENKO3EepPHUCTOro Mecka, a MOXHO MX YyKnagbiBaTb M MOBEPX
HUBENUPOBAHHOW AepeBAHHON nNoAKOHCTPyKuMU. CoeaunHATcA OObIKHOBEHHbLIM
CTPOUTENbHBLIM KMEEeM, a B cryyae, ecnv MoKpbiBaloTcA Gonblive nnowagn B
danbubl ycTaHaBnumBaeTcs U ToHkas @6 apmaTypa. Cpasy nocne MoHTa)xa Ha HUX
MOXHO yKnaabiBaTb Nt060N BMA HAMOMbHBIX MOKPbLITUIA.

CumMnponuT  M30NAUMOHHBIE nuTel  gns CaHTEXHUYECKUX  y3NO0B
npeAcTaBnAT cobon KOMNO3NUT U3 ABYX FOMOrEeHHbIX NNMT n3 CUMNpoOnuT Macchbl,
rmgpousonaumen mexgy Humn. CoeguHSATCa  rMAPOU3ONSALMOHHONW CMEChbl B
dYHKUMN Kned, a ecnu Heobxogmmo, TO M Yy HUX B anbubl yknagbiBaetca QD6
apmaTtypa. Takmm cnocobom, rugpousonauna 3awmwaetrca B Haubonbwen
CTeNeHn, BO3MOXHOCTb NOBPEXAEHUSA TMAPOM30NALMN B CTaAUMN OTAENOYHbIX paboT
(Hanpumep npu yknagke Kepamuyecknx NAUTOK) HebBonbwas, a rmgpomsonsums
BepTUKaNbHbIX NNowaaen aTMMN NANTamMn yxe He ABNAETCA CMOXHOW NO3nUmen.
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3AKIKOYUTEINBHOE CINOBO

B cooTBeTCTBMM C BbILLEUINIOXEHHBIM, GECCNOPHBLIM ABRSETCA TOT (akT, 4TO
naTeHToBaHHbIn nonuctupondetoH CUMIMPOJIUT — W3roToBneHbin U3  LLUAPUKOB
CTMponopa, LeMeHTa, BoAbl M creuvanbHbiX agauTUBOB - YAOBMNETBOPSET BbICOKUM
TpeboBaHMsIM COBPEMEHHbIX CTPOUTENbHbLIX TENOU30NALUMOHHBLIX MaTepuanos. [JaHHbIN
KOMMO3UT XapakTepnsyeTcs HeOOMbLIOW NAIOTHOCTLIO WM OTIIMYHBIMWU TENO30MALMOHHBIMN
CBOMCTBaMM, CTABUSIbHBIA N 3KONOMMYECKU NPUTOLHbLIN, NMOITOMY €ro MOXHO NMPUMEHSITb
Ansa o6bekToB BCEX HA3HAYEeHUN.

CtpoutensctBo CUMIMPOJINT 6nokamn obnagaet psigom npevmyliects. Hapsagy
CO 3HAYUTESNIbHO MEHbLVMW TOMWMHONW W BECOM OfIEMEHTOB, MEHbLUMM pPacxodoMm
MaTepuanoB U MEHbLUMM OBLUMM BECOM KOHCTPYKUMW, NonydaeTca n Gonbluas nonesHas
nnowaab obbekTa BHYTPU OAMHAKOBbIX rabaputoB. «TakTOB» MpU KNagke MeHblue, B
pes3ynbTaTe Yero yckopsieTcs Bo3BeeHne o6BHEKTOB.

Boobuwe, CumnponuT anemMeHTbl  3HAYUTESNIbHO  COKpawakwT  CTOMMOCTb
cTpouTenbcTBa OOBLEKTOB BCEX HA3HAYEHUN — MNPOMBILLMEHHbIX, XWMbIX, CMOPTUBHLIX,
AEPEBEHCKUX U OpYrnx, 3HAYUTENbHO Yynyywas npy 3TOM  UX TennoBble U Apyrve
Xxapaktepuctukn. CumnponuT SnemMeHTbl JeleBre, YeM KOHKYpPEeHTCKue u3genus
NoAo6GHbIX TEPMUYECKUX XapaKTepUCTUK, npeumyliectBa u obuwme cbepexeHus npu
npumMmeHeHnn CUMMPONUT 3NIEMEHTOB HarnggHbl, €Cnv yyYecTb OOLLYH CTOMMOCTb BCEX
OTAENbHbIX CTaguin W MaTtepuanoB, HeoOXOAUMbIX ANA MNOMYyYEHUS KayeCTBEHHOro
yTenneHus odbekTa.

Mpn npuMmeHeHUn CuMnponmMTa 3KOHOMUTCH 3HEPrns Ha OTOMIEeHMe, YTO ABMSETCS
noBeneHneM HacTtosLero spemMeHuo. lNputom, cteHbl yTensieHHble CUMNPoOnUT nnvtamu,
B YaACTHOCTU CTeHbl BbINOMIHEHHbIE CumnponuT 6510KamMKu, COXPaHSAKT CNocoBHOCTb
BO3YyXOMNPOHULLAEMOCTU U NapONPOHMLIAEMOCTHN, YTO ABNAETCH OYEHb BaXXHbIM (DaKTOPOM
B 9KOHOMUWN JEHEPrn N CO34aHUN YCIOBUN KOMMOPTHOrO NPOXUBaHUSA U NpebbiBaHUS B
Takmx nomewieHuax. [Mpuyem, ocobeHHO 6Gonblioe 3HayYeHWe uMeeT TO, 4TO
yOOBSIETBOPEHO YCMOBUIO «J1I€THEN CTabUMBHOCTU» KOHCTPYKLNUWN.

Tak kak c akonormdeckon Toukm 3peHns CUMIMPOJIUT npeactaensetr cobown
MONOXWUTENbHBLIN  MaTepuarn, COOTBETCTBYeT TpebOBaHMAM MO  OrHEeCTOMKOCTU W
AOSITOBEYHOCTM (3TO CTabunmamMpoBaHHOE M3AENME), a C 3KOHOMMYECKOW TOYKU 3pPEHUS
AaeT 4pesBblMalHO GnaronpuatHble 3ddekTbl, aBTOPbl CYUTAKOT, YTO 3TO uM3aenue
3aHMMaeT BUOHOE MeCTO B CTPOUTENBCTBE, U UMEET NEPCNEKTUBY AarbHENLLEro pasBuTys.

MnniocTpaumen TOro, 4YTo YTEMNEHHbIN OOBLEKT, BEpPHEEe, OOBLEKT SKOHOMSALLUN
3HEpruio, HeobxoaMMyo ANs ero OTOMSEeHUsl, ABNSETCS YXXe He TONbKO XOpoLllen naeen
npoekTaHTa, HO W 006s3aTenbCTBOM, M Jaxe rocygapCTBEHHOW MOMUTUKOW, MOTyT
NoCny>XuUTb [Ba npumepa:

B CLUA wumeeTca cneunanbHoe NpPaBUTENbCTBEHHOE areHTCTBO MO 3KOHOMUMU
9HEeprMM, M Kaxabll COBCTBEHHMK apeHOyemMon nnowiaan, OOSKeH npeaBapuTenbHO
AoKasaTb YCTaHOBMEHHbIM KO3IhMUUMEHT TennonpoBoanMocTH, T3B. P- koadhduumeHT (R-
value), a npoaaBLbl HEABMXUMOCTN 00si3aHHbI B JOKYMEHTaX Ha npoaaBaeMble OObekTbl
obbs3aTenbHO  BHECTM  UX  AeNcTBuTenbHbiM  P-koadduumeHT  (koadppuumneHT
COMPOTMBNEHNA NpoxoxaeHuto Tenna). [lokasateneH dakr, 410 C poctom P-
ko3adhpmumeHTa noBbiaeTca NpogaxHaa CTOMMOCTb OObEeKTa Ha pbIHKE.

B Poccunickon ®egepaumm HeNb3da NonyyYnTb paspeLleHmne Ha CTPOUTENbCTBO HOBbIX
006BHEKTOB, €crnn MPOEKTOM He NpedyCMOTPEH COOTBETCTBYOLWMIA P-koadduuneHTt. Yto
KacaeTcsa CTapblX OOBLEKTOB, TO C Y4YETOM HbIHELIHEN 3KOHOMWYECKOM CMOCOBOHOCTU
HaceneHus, NPUHATO MOCTaAHOBMIEHWE B COOTBETCTBMM C KOTOPbIM KaXAbl WHBECTUTOP,
Xenawwmn HaacTpouTb UKW NPUCTPOUTL UMEKLUNCS 00bekT, 06s3aH npegBapuUTenbHO
yTennutb ero gpacag.
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