IIpenucaoBue

B HacTosiieit MoHorpacduu 0600111eH 0Te4eCTBEHHbIH OIbIT BO3BE-
JEHUS 3IaHUIi C HApy>KHBIMU CTeHAMU U3 00JierdeHHOM Kiaaku. [lep-
BbI€ CTEHbI M3 MHOI'OCJIOMHON KJ1aaKu NosBWIKCH B Poccuu eliie B Ha-
yajie XIX Bexa n moutu Ha 50 j1eT paHbllle, YeM B IPYruX cTpaHax. Tak,
repBoe YIIOMUHAHWE O MHOTOCJIOMHBIX CTeHAaX, BO3BOAUMBIX B AHT-
JIMM, OTHOCUTCcI nuib K cepeanmHe XIX Beka. Bmocneactsum
KOHCTPYKLIMM TaKUX CTEH MTOCTOSSHHO COBEPILIEHCTBOBAINCH, OIHAKO,
Bo3BeneHMe nX B Poccru B 0011IeM 00BbeMe CTPOUTETBCTBA OBIJTO HEBE-
JIUKO.

C kon1a 1990-x romoB HavaJI0Ch MACCOBOE CTPOUTEIBCTBO 3MAHUI
C Hapy>KHBIMU O0JIETYEHHBIMU CTEHAMU C JIMLIEBBIM CJIOEM U3 KUPITY-
HOI KJIagKu. DTO ObLIO CBA3aHO C BBEIEHMEM ITOBBILLIEHHBIX TPEOOBA-
HUI 110 00eCreYeHNIO CTEH COIIPOTUBIIEHUIO TEILIONEPEIaye.

BcaencTBue OTCYTCTBUSI JOCTATOMHOTO OITBITA ITPOEKTUPOBAHUS U
BO3BeJeHMsT 00JIerdeHHbIX CT€H IPU CTPOUTEIHCTBE MHOTUX 3JaHUIA
OBLIU JOMYIIEHBI Y, K COXKAICHUIO, TIPOAOJIKAIOT JOMYCKAThCS CEPhe3-
HbIe o1nOKK. Cpeir HUX CJIeIyeT OTMETUTh HEKAUeCTBEHHYIO YKIIAIKY
YTEIUIUTEIISI U OTCYTCTBUE JIMOO HEKAUYECTBEHHOE MCIOJHEHUE TOpU-
30HTaJIbHBIX M BEPTUKAIbHbBIX Ae(DOPMAaLMOHHbIX 1IBOB. YacTh oLIn-
OOK yIaBaj0Ch UCIIPABUTh €llie B IIpoliecce CTpouTesibeTBa. Ho 3Haum-
TeJIbHAST YacTh Ie(EeKTOB cTajla MPOSIBISTECS CITYCTSI HECKOJBKO JIET
1ocJie OKOHYaHUs BO3BeAeHUs 30aHunii. Ha HeCKONIbKUX 3MaHUSX TTPO-
M30LLI0 O0pylIeHne ooanioBKU. Tojbko B MOCKBE HAaCUMTHIBACTCS
HECKOJIBKO JIE€CSITKOB CTPOEHUI C BBISIBJIEHHBIMU Je(eKTaMU JIULIEBO-
TO CJI0S U3 KUPITUYHOM Ki1aaku. Ecim He mpeanpuHSITh MephI IO yCT-
paHeHUIo Ae(DEKTOB, B JaJIbHEMIIEM YMCJIO aBapUil MOXET MHOIOKpaT-
HO YBEJIMIUTHCS. DTO MOXKET ITPOU30MTH KaK Ha YK€ BO3BEICHHbBIX 3114~
HUSIX, TaK U I10 MEPE CTPOMTEILCTBA HOBBIX.

B pabGote mpuBemeHbI pe3yabTaThl 3KCIIEPUMEHTAIbLHBIX U pac-
YETHO-TEOPETUUECKUX UCCIIEIOBAHUI HAPYKHBIX 00JIETYEHHBIX CTCH
C JINIIEBBIM CJIOEM M3 KMPTUIHON Ki1anku. Ha ocHOBe aHanm3a Ipu-
YU H BO3HUKHOBEHMSI 1€(PEKTOB CTEH U IPOBEAEHHBIX UCCJIEI0BAHUIA
ObUIM pa3paboTaHbl MHXKEHEPHBbIE METOAbI pacyeTa pa3jUYHbIX BU-
JIOB BO3JCUCTBUI1 Ha HAPYKHbBIE MHOT'OCJIOMHBIE CTEHBI C YIETOM IT0-
STATHOCTU U JJIUTEJIbHOCTH BO3BEACHUS, BKIIIOUAsl TEMIIEPATypPHO-
BJIAXKHOCTHBIE.

Kpome Toro, mpuBeaeHbl KOHCTPYKTUBHBIC TPEOOBAaHUS 110 HA3-
HAYEeHUIO PACCTOSIHUI MEXIy BEPTUKAIbHBIMUA U TOPU30HTATbHBIMU
ne(opMallMOHHBIMU IIBaMU, KOHCTPYKIIMK TMOKUX CBSI3€, apMUPO-
BaHUIO KJIAIAKU.
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Ecnu B MockBe U B psifie APYTMX LEHTPATbHBIX PETMOHOB MEPeXO-
HbII TTepUO BO3BEACHUS 3MaHUI ¢ HAPY>KHBIMU CTCHAMU 13 00JIeTUeH-
HOM KJIaIKH YXKe MPaKTUIeCKU MPOiIeH, TO B 1ieJioM Tto Poccuu MHOrMe
Mpo0JIeMBI ellie He pellieHbl. B 3Toii ¢B3u B HacTos1Iel paboTe IPUBO-
JSITCSI TEXHUUECKKE PEIIEHMSI CTEH, KOTOPbIe OPUEHTUPOBAHBI HA PETHO-
HbI C CAMbIM PA3JIMYHBIM YPOBHEM Pa3BUTUSI CTPOUTEIIBHOI Ga3bl.

MoHorpagdus paccunTaHa Ha pabOTHUKOB ITPOEKTHBIX, CTPOUTEITb-
HBIX ¥ KOHTPOJIMPYIOLINX KAYeCTBO CTPOUTEILCTBA OpraHu3aiuii. [ia-
BbI, IIOCBSILIICHHBIE UICTOPUU BO3BEICHUS HAPYKHBIX CTEH U3 00JIerdeH-
HOI KJIAJIKA 1 UICTOPUM BBIITyCKA ITyCTOTEIbIX KEPAMUYECKUX KAMHEH 1
Kuprnua B Poccun, MOTYT IpeIcTaBUTh MHTEPEC U 1151 60JIee IIUPOKO-
ro Kpyra 4yuTaTeieii.

ABTOp BBIpaxaeT Ipu3HaTeabHOCTh KojuiektuBy IITHMUCK
nM. KydyepeHKo, Te oH paboTaeT nocaeIHe TPUALATH JIET, 32 TIOMOIIb
B IIPOBEACHUU UCCIICIOBAHUIA W TOATOTOBKE MOHOIpaduu K IevyaTu.
Oco0yto 061aromapHOCTh aBTOP BhIpaXkaeT cBoemy yumTento B.A.Ka-
Meliko. ABTOp OJlarogapuT pelieH3eHTa Bulle-npe3uaeHTa Poccuiickoi
aKaJeMUM apXUTEKTYPhl U CTPOUTEIbHBIX HayK, akanemuka PAACH, n-
pa texH. Hayk, ipod. B.W. TpaBymma 3a caenaHHble UM 3aMeUYaHUs U
MPEIIOXEHMSI.
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rJN1ABA NEPBAA

OTEYECTBEHHbIN ONbIT BO3BEAEHUA 3gAHI/Il7I
C HAPY)XXHbIMU CTEHAMW U3 OBJIEF'YEHHOW KITAAKA

1.1. UcTtopus cTtpouTenbCTBa U NPOEKTUPOBaHUA 3a4aHUN
C Hapy>XHbIMU CTEHaMN U3 06NEer4YeHHOW Knagku

OCHOBHBIM Ha3HAY€HEM HapYKHBIX CT€H 3MaHUI SIBIISICTCS 3aIlM-
Ta BHYTPEHHUX ITIOMEIIeHUI OT HeOIarompUsTHBIX BHEIITHUX BO3MEi-
CTBUII — aTMOC(EpPHBIX 0CAIKOB, HU3KOM MM, HA000POT, BHICOKOI
TEeMIIEPaTyphl BO3AYyXa, IIPSIMbIX COTHEYHBIX JIy4Yei, IITyMa, IbLIN 1 T.I1.

B otedecTBeHHOI IpaKTUKEe Hapy:KHbIE CTEHBI M3 KaMEHHON
KJIaAKy B OOJIBIIMHCTBE CBOEM COBMEINAIM (DYHKIIMM OTPaKaatoIieii
M HECYILIEH KOHCTPYKIMHU. DTO MPUBOAMIO K TOMY, YTO OHU BBITIOI-
HSUIMCh MAaCCUBHBIMHU, IIPEUMYIIECTBEHHO M3 OMHOCIOMHOM KIIaaKU.
B mocnenHee BpeMsi HapyKHbBIE CTEHbI, 0COOGHHO B MHOTO3TaXKHBIX
3MaHMSIX, SBJISIIOTCSI CAMOHECYIIUMU. DTO IO3BOJISIET BBIITOIHITD X
M3 JIETKUX MaTepuajoB, O0JamalolIMX BBHICOKMM COIIPOTHUBICHUEM
Tertonepenayde. Yaiie Bcero Takue CTeHbl MHOTOCTIOMHEIE.

B oTedecTBeHHOI TEXHMYECKON TUTEpaType OTCYTCTBYET eaHast
TEPMUHOJIOTHSI, OIIPEIEIISIONIasi MHOTOCIOMHBIEC CTEHBI, BHIITOJTHEH-
HbIE U3 KAMEHHON KJIaAK/ B COYETAaHUM C yTeIiuTeaeM. Tak, B II1-
POKO pacIpocTpaHeHHOM anbOome 1.1 Takme CTeHBI Ha3bIBAIOTCS
CIIOUCTHIMU. B aHIIosI3pIYHOI TeXxHMYecKou nureparype 1.2—1.4
CTEHBI C IMMYCTOTaMU MEXIY CIOSIMUA Ha3bIBaroTcs cavity wall — myc-
TOTHBIE CTEHBI. BIM3KMMU K HUM 1O KOHCTPYKLIMU OKAa3bIBAIOTCS
CTEHBI C OOJIMIIOBKOM, BBIIOJHEHHON M3 IITYYHBIX MaTepUaJIOB U
KPETISIIECs ¢ ITOMOIIbIO TMOKMX CBSI3eil K HECYIIIMM KOHCTPYKIIH-
sIM. 32 OOJIMIIOBKOM MOXKET PacIIojIaraThCsl CJIOM YTEIUIMTENS, OTAC-
JICHHBII OT Hee BO3MYIIHOM MPOCI0liKoii. Takue CTeHbl Ha3bIBAIOTCS
veneer — oonumoBka. B CHull I1-22—81 «KaMeHHbIe KOHCTPYK-
uuu» 1 [ocobun K HeMy 1.5, 1.6 MHOTOCJIOMHBIE CTEHBI, B KOTOPBIX
npruMeHeH 3(QMEKTUBHBIA YTEIUIMTENb WJIM MMEETCS BO3MYyIIHAS
MpOCIOiiKa, Ha3bIBAIOTCS CTeHAMU OOJerdyeHHO# kiaaku. CTeHBI,
B KOTOPBIX HAPYXKHBIH CJIOM BHIIIOIHEH M3 IITYIHBIX CTEHOBBIX MaTe-
puanoB (Kuprnuya, KaMHel, OJJOKOB M T. II.), OTJIMYAIOIIMXCS IIO
CBOICTBAaM OT MaTepuasia OCHOBHOTO CJIOsI, Ha3bIBalOTCSI CTEHAMU
¢ obnuiioBKot. B HacrosIeit paboTe 3TOT BUI CTEH HE paccMaTpu-
BAaeTCs, XOTSI MHOI'ME pacUYeTHbBIC ITOJOXEHUSI, M3JI0XCHHBIC HIXE,
MOTYT OBITh MPUMeEHEeHBI U s HuX. [IpuHsaToe B 1.5, 1.6 HazBaHuUe
CTeH OyIeT COXpaHEHO M B HACTOSIIIEH paboTe.
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Puc. 1.1.1 6. Mnbkne cBA3u, npumeHsiBLUMeCs B cTeHax A.W. epappa (1829 r.)

WMHuas kapTuHa cKjaabiBajach B Pa3BUTHIX CTpaHax 3araga. Tam
MOSIBJIEHWE HAPYKHBIX CTEH C 3a30POM MEXIY CIIOSIMU KJIAAKK (cavity
wall) orHocutca kK 1850-m rr. BriepBble OHM Hayajayd BO3BOIUTHCS
B AHImu. brnarogapsi ee OTHOCUTEIBHO TEIUIBIM 3MMaM HapyKHbBIE
CTEHbI MOXHO ObLJIO ObI BO3BOAUTH TAM JOCTATOYHO TOHKUMU. OgHa-
KO CTe€HbI HEOOJIBILIONM TOIIIUHBI HE TIPEMSTCTBYIOT IIPOHUKHOBEHUIO
CKBO3b HUX JOXIEBBIX BOJ, OCOOEHHO €CJIM JTOXKIM COIMPOBOXIAIOTCS
CUJIBHBIM BeTpoM. BozayliHas mpocioiika npensTcTBoBaIa MPOHUK-
HOBEHUIO BJIaT¥ BO BHYTPEHHUIA CJION CTEHBI U CIIOCOOCTBOBAIA OoJiee
OBICTPOMY BBICBIXaHUIO KJIAIKN 000mMX ciioeB. OTBIT AHTIINM BITOCTIC-
JICTBUU LLIUPOKO UCIIOJb30BAJICS BCEMU Pa3BUTHIMU CTPAHAMMU.

B CCCP B 30-¢ rompl MpoIIIOro CTOJETHS BO3HUKIIA HEOOXOmMM-
MOCThb BHEIPEHUS B MPAKTUKY CTPOUTEIHCTBA SKOHOMUYHBIX CTCH
MU3-3a HEXBATKU CTPOUTEJILHBIX MATEPUAIOB IIpU OOJIbIIMX MacIlTa-
Gax crpoutenbcTBa. K 3TOMy BpeMeHU IOSBWIOCH YK€ JIOBOJILHO
MHOTO TEXHUYECKUX pellieHUI 00J1erdyeHHbIX CTEH BBICOTOM A0 IIATU
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I Il STepHUTOBbIE
3achbinka Lwnakom NNACTUHKN

1] v 3acbinka
LLNAKOM

3acbinka

tnaKkom OTepHUTOBLIE

NNaCcTUHKN

Puc. 1.1.1 B CkpenneHne crnoes cTeHbl no cucteme epapga: | - npoBosokod; Il- aTepHUToBbIMMN
nnactuHkamu o cucteme IBee; lll v 1V - aTepHuTom no cucteme aHay

ataxeil. CBsI3b MEXIy HApY>KHBIM I BHYTPEHHUM CJIOSIMU KJIAIKH BbI-
MOJIHSIACh B OCHOBHOM TMOKMMU CTAJIBHBIMU CBSI3IMHU JIMOO MMyTEM
nepeBsa3ku KupnudoM. Ho ObLIy 1 mpenioxeHus BBIITOIHITD CBSI3U
M3 IUIACTUH 3TepHUTA (acOecTolleMeHTa), MaTeprana, 00JIagaloIIero
B OTJIMYME OT OOBIYHOI CTajM, CTOMKOCTHIO K Koppo3uu. IIpumMepsl
TaKWX CTeH NpUBeIeHBI Ha puc.l.1.1 B.

B 1939 roay nmaGopatopueit kameHHbIX KoHcTpykumii ITHUIIC
(mpiHe HHUHMCK nm. Kyuepenko) moa pykoBoactsoM JI.M.Onumm-
Ka Ha OCHOBE IPOBEACHHBLIX HMCCIeIOBaHMI Oblaa pa3paboTaHa
UHCTpYKIMS 1o Kianke cteH cucteMbl H.C. ITonosa [1.8]. Cucrema
knagku k. H.C. ITomoBa pekoMeHI0Balach 11 BO3BEACHMS 3/1a-
HUI BBICOTOM 10 15 M (4ETHIPEX3TAXKHBIX 30aHUI UJIN B YETHIPEX BEPX-
HUX 3Taxkax MHOTO2TaXKHBIX 3JaHNIi, HO HE BbIIlIe ceMu 3Taxeit). Cte-
HBI COCTOSIIM M3 HAPY>KHOTO X BHYTPEHHETO CJI0EB TOJIIIMHON B IO~
KMpPIIAYa, IIPOCTPAHCTBO MEXIY KOTOPBHIMHU 3aMOJIHSIIOCH IIIaKooe-
TOHOM WJIM TOTOBBIMM IIJIAKOOETOHHBIMM BKJIaAbiamMu. CBs3b Ha-
PY>XHOTO Y BHYTPEHHETO CJIOEB OCYIIECTBISLIACH C TIOMOIIBIO THIYKO-
BBIX PSIOB KMPIIMYa, BXOISIIIMX B OETOH Yepe3 TPU—IISITh JTOXKKOBBIX
psImOB KiIaaKu. ThIUKOBBIE PSIIbl PACIIONATaJlCh B OMHOM CKBO3HOM
psiiy WM B l1axmMaTHOM mopsake. IlpeneibHas ToamuHa oT 38 1o 65
cMm (puc. 1.1.2 B, 1, 1).

B T10i1 ke MHCTPYKIIMM OBUIM MPUBEAEHBI KJIAIKM CTEH CUCTEMBI
[TomoBa-OpnsiHkrHA. B HMX B KadecTBe YTEILIUTEINs IIpeaiarajirich
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Puc. 1.1.3 Knagka n3 kuprivda n kamHevi (6710koB) Ha pebpo [2], 1942 .

3aChINIKY U3 1UTaKa v T.1. HapyXHas ¥ BHYTpeHHSISI CTEHKU TOJIIIM -
HO¥1 B TTOJIKMPIIMYA KaXk1asl CBSI3bIBAIMCH MEXIY COO0I TOPU30HTAIb-
HBIMU KUPIUYHBIMU AuadparmMamu. BeicoTa creH cucteMsl [Tonosa-
OpigHKHA peKoMeHIoBatach He 6omee 12 M.

B 1942 r. B HHUIIC 6511a pa3zpaboraHa MHCTPYKINS MO KiIagKe
HECKOJIbKMX TUITOB 00JierdeHHbIX cTeH (cuctemsbl [lomoBa; [Tomosa u
OpnasukuHa; [TomoBa u IlomoBoit) [1.8]. B aToii mHCTpYKIIMM OBLIN
TIpeACTaBICHBI TUTIBI CTEH M3 MpeXXHEe MHCTpyKunu [1.9] 1 HOBEIE.
HauGonblmnii UHTEpeC cpean HUX IPEACTaBISICT KJIaaKa ¢ apMUpPO-
BaHHBIMM pacTBOpHBIMU auadparmMamu (puc. 1.1.2 a). ITpomexyTox
MEXIY ABYMSI KUPITUYHBIMUA CTEHKAMU 3aITOJTHSJICS IIJIAKOM WIIH IpY-
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TMMU MHUHEpaJbHBIMU 3achlnkamu. Jlnadparmbl, apMUpOBaHHBIE
KPYIJIBIM 3XeJIe30M ITUaMETPOM 5—6 MM, pacIoyiarajuch IO BBICOTE
CTEHBI HE peXe YeM Uepes ISITh PSII0B KJIAAKHU C IIaroM I10 TOPU30HTa-
1 50—70 cm. InacdparMbl OCYIIECTBISIA CBSI3b MEXIY KUPIUYHBIMU
CTeHKaMM ¥ OMHOBPEMEHHO YMEHBIIIAJIM IIPOCAAKY YTCIIATEIS.

B nHCcTpyKIIMM ObUIM TaKKe MPeIIOKeHbl KMUPIIMYHbBIE PEOPUCTHIE
KJIaAK1, B KOTOPBIX HAPYKHBIE CTEHKM BBIMOJIHSUIMCH U3 KMPIIMYa Ha
pebpo, 0J10KOB, criennaabHbIX IIUTOK (puc. 1.1.3). C 1eapo 3KOHO-
MHUM MaTepHUajoB B BOGHHOE BpeMsI PEKOMEHI0BAJIOCh TaKXKe IIMPO-
KO€ MCITOJIb30BaHUE «ITOJIOBHSIKA» U apMUPOBAHUE TOPU3OHTAIBHBIX
nuradparm aepeBIHHOM ApaHKoi. BeicoTa cTeH mIs BCeX TUIIOB KJla-
JIOK HE IIPEeBhIIIajia IBYX—TPeX 3TaxKeu 111 OONbIIMHCTBA BUIOB KJla-
JIOK Y TSITH 3TaxKel — U1 KUPIIMYHO-0€TOHHBIX KJIaM0K 1 KJIaJ0K CO
BKJIQ[IBIIIIAMU.

Crenyomuii 3TaIl pa3BUTHUS KOHCTPYKIIMI O0JIETYEHHBIX CTEH B Ha-
el cTpaHe oTpaxkeH B «MHCTPYKIIMU 1O MPUMEHEHUIO ITyCTOTHBIX
creH», oaroropieHHoi C.A.CemeHuioBbM [1.10].

IToMuMO yXKe onmMcaHHBIX BBIIIE KJIAA0K B HEl ObLIM IIPeICTaBIIe-
HBI CTeHBI crcTeMbl I1orosa, BeitonHseMble 1o Tury creH A.W. I'epapna.
AHaJIoTUYHBIE KOHCTPYKIIMKM CT€H OBbLIM IIpeioxeHbl Beepoccuiic-
KMM OOIIIECTBOM IpaXkIaHCKUX MHXKEHEPOB e1le B 1925 romy.

DTH CTEHBI COCTOSUIN U3 ABYX CI0EB B ITOJIKUPIINYA, CBI3aHHBIX MEXK-
Iy co00ii BepTUKAIbHBIMM OuacparMaMy 13 THIYKOBBIX KUPITUYECH.
B ciyyae mpuMeHeHUsI 3aChIIKHU [UIsT NCKJIIOUEHUS €€ IPOCaaKK Yepe3
MSITh-IIIECTD PSIIOB I10 BHICOTE BHITIOJIHSIIMCH TOPU30HTAIBHBIE PACTBOP-
Hble nradparMbl. BeicoTa Takix CTeH OorpaHUYMBAIACh TPEMSI STaXKaMU.

B 1951 roay moa pykoBonctBoMm C.A. CeMeHI10Ba Oblj1a pazpaboTa-
Ha HOBasl, 3HAUUTEJbHO pacuinpeHHast « MHCTpyKILIUS 110 TPOeKTUPO-
BaHMIO 1 BO3BEACHMIO OOJICTYCHHBIX CTEH M3 KUPIIHWYA M OETOHHBIX
kamHuei» [1.11]. Cpeay HOBBIX KOHCTPYKILIMI B Hee ObUIM BHECEHDI
CTEHBI U3 KOJOJLIEBOI KIIAAKM TOJIIIUHON 51—56 cM ¢ BepTUKaIbHBI-
MU KUPOUYHBIMKU auadparmMaMu ToamuHoi 12 (puc. 1.1.4 a, 0) u
25cm (puc. 1.1.2 e); cTeHBl M3 KJIAIKM C BHYTPEHHE! BO3MYILIHON
MPOCJIONKOM, B KOTOPBHIX BHYTPEHHUI CJIOM KJIAAKW TOJIIIUHON 12
WIM 25 CM COSIMHSIICS ¢ HAapY>KHBIM CJIOEM TOJIIIMHOMK 12 cM MeTan-
JINYECKMMU THOKMMM CBSI3SIMU MJIA TOPU30HTATbHBIMU KUPIUYHBIMU
nuadparmamu (cm. puc. 1.1.2 6; 1.1.4 B, r). Kpome KupnuuHbIX KJia-
JIOK OBLUIM IIMPOKO IIPeACTaBICHbI CTEHBI U3 OETOHHBIX KaMHEM Kak
¢ KUPIUYIHOI 00JUIIOBKOM, Tak 1 0e3 Hee (puc. 1.1.5—1.1.9).

IIpu yaactun HHWUMCK 6bu1 pazpaboTaH psii HOBBIX HOpMaTHB-
HBIX TOKYMEHTOB I10 IIPOSKTUPOBAHMIO Y BO3BEACHMIO CTEH 13 00JIer-
YEHHOM KJIaJKKA, B KOTOPHIX B OCHOBHOM IIPUMEHSUINCH OIMCAHHbBIC
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a) BbIllIe KOHCTpYKUMU. Tak, mpu
yayactuu A. V. PabuHoBuYa ObLIN
3aceinka pa3paboTaHbl TUIIOBHIE CEPUU y3-
JIOB 1 IeTajieli HApy>KHBIX CTEH U3
obimeryeHHoit kmamkm [1.12,
1.13]. W3 ommcaHHBIX BBIIIE
KOHCTPYKLIMIT UM OBITA OTOOpa-
HBbI KOJIOAIIEBbIEC KJIAIKKU C BEPTHU-
KaJIbHBIMU AradparMaMu C IIu-
puHoOii Kojoauma 16 u 25 cwm,
KJIAJKY C YIIMPEHHBIM IIIBOM, 3a-
MOJIHEHHBIM YTEIUIATEIEM, KJIa -
KM M3 JIETKOOETOHHBIX U STYCHC-
3aceinka TOOETOHHBIX KAMHEH ¢ O0JIUIIOB-
KOit 1 0e3 00JUIIOBKHA KUPITUIOM
M KJIaJKK C PaCIIOIoXeHUeM 3(]-
(beKTUBHOTO yTETUIUTENISI C BHYT-
pPeHHEI CTOPOHBI CTEHBI.

B 1987 romy nipu yuyacTum aB-
TOpa HacTosIIell paboThl ObLIa
MOArOTOBJICHA cepus
Puc. 1.1.4 CteHel: a, 6 N3 KOJIOALEBOV KNapku: a, 2.130.8 b 0 m 1 «HeTa‘HH CTEH
6, B - HA TMOKUX CBA3SIX; I - C YLIMPEHHbIM LUBOM 1 HeperOpOHOK KNIIBIX 3HaH]/II/I>)

[1.14—1.18], Oasupyromasics Ha

PactBOpHas
Anadparma

YIIOMSIHYTBIX BbIILIE CEPUSIX.

ITo mpennoxenuto aBropa B [1.14] ObuIM IprMeHeHBI 0oJiee 3¢~
(beXTUBHBIE ¢ TOUKU 3PEHUS TEIUIOTEXHUKU Y3JIbl. Tak, Oblia UCKITIO-
YeHa CpeAHsIsI HAIOKOHHAS MIepeMbIUKa, O] MTOJOKOHHUKOM BMECTO
KUPIIMYHOM auadparMbel Obla IPUHSITA pacTBOpHas u Ip. B ceputo
OBITM BKITFOUEHEBI 0oJiee 3 (DeKTUBHBIC KJIAAKN C THOKMMM CTaJTbHBI-
MU cBa3amu (cM. 11aBy 10).

B 10 ke Bpemst U3 cepuu ObLIa MCKJIIOUEHA KJIaJKa C BHYTPEHHE!
CTOPOHBI CTE€HBI C YTETUIMTEIEM TUIIA LIEMEHTHO-CTPYXKEUHOro (huod-
poJINTa UM MUHEPAIOBATHBIX IUTUT. Takue cTeHbl HauMeHee 3 dek-
THUBHBI C TOYKU 3PEHUS TEIJIOTEXHUKH 1 B OOJIBIIMHCTBE CJIy4aeB Tpe-
OYIOT yCTpOICTBA MapOU30ISILIMY U3HYTPU NToMeleHuit. Kpome toro,
IPY TAKO¥ KJIaJIKe 0KA3aI0Ch TOBOJIBHO CJIOXKHO 00eCIIeYnTh HE00XO0-
JIMMOE CONPOTUBIICHUE TeIUIoNepeaadye B MeCTax IepecedeHit CTeH,
MPUMBIKAHUS TIEPeKPbITUIA. Bo MHOTMX 3IaHUsAX, rae OblIa MpUHSITA
Takas KjalKa, Ha CTeHaX HabJIto1aaach ChIPOCTh.

Bce omumcaHHbIe BbIllIe HOPMATUBHBIC TOKYMEHTBI MIPEAyCMAaTPU-
BaJIi BO3BeIECHUE CTEH U3 O0OJIETYeHHOM KJIaIKKM BHICOTOM He Oolee
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JIBYX-IISITA 3TaXKeil B 3aBUCUMOCTH OT TUIIA KJIAAKU W TTPUMEHSIEMbIX
MaTepUalioB.

B nanpHeitrem Ha 6a3e paspadbotanubix B ITHUMCK matepuanos
psSiIOM OpraHM3aluii ObUIM pa3paboTaHbl aJbOOMBI TEXHMYECKUX
pelIeHuit CTeH 13 0bJIerdyeHHoM Kinangku. Hanbonee pacnpocTpaHeH-
HBIMU U3 HUX B cepearHe U KoHle 90-X To0B SBJsICS albOoM, pas3-
padorannerit HTK «IIEHTP», pacrpocTpaHsgeMblii ¢ COIPOBOIN-
TeJbHbIM IMcbMOM T'occtpost PD. Paspaboruuku annboma B3sUIA 3a
ocHoBy matepuansl HHWUMCK no 70-X romoB ¢ orpaHnYeHIEM BBICO-
ThI 30AHUI IO YETHIPEeX-ISATU 3Taxei. Haubomblee pacrpoctpaHe-
HUe B HacTosmee Bpems moryur aasoom HHWU WD xummma [1.19],
pa3paboTtanHbiii B pazButue [1.1][1.17]. ABTOpBI 3TUX JOKYMEHTOB
Hapsany ¢ pazpadborkamu IHUMCK um. Kyuepenko mcrmoab3oBaiu
MPUMEHSIBIIMECST B 3apYOEKHOM MPAKTUKE PELICHUST MHOTOCIOMHBIX
HEHEeCYIIMX HapYKHBIX CTEH C MO3TAXKHON pa3pe3Koil, ycTaHaBIMBae-
MbIX Ha MOHOJIMTHOE 3KeJIe300eTOHHOe nepekphiTue. [Ipencrapiser
MHTEPEC MX MPEIIoXKEeHUE M0 ONMUPAHUIO HAPYXKHOTO CJIOSI CTEHBI Ha
KepaM3UTOOETOHHYIO KOHCOJIbHYIO OalIKy, 3allleMJIEHHYIO BO BHYT-
peHHeM ciioe Kaaku (cM. moapoOHee raaBy 10).

Ha npoTsi>keHrMu MHOTHUX JIET Y Hac BeJlach pa3paboTKa HOBBIX U CO-
BEPILIEHCTBOBAHME CYIIECTBOBABIIMX paHee KOHCTPYKIIMI HAPYKHBIX
cTeH 13 obneryeHHo# kinaaku [1.1; 1.15—1.17 n np.]. BMmecTe ¢ Tem,
HECMOTPS Ha HaJIMUMe TEXHUYECKUX PEIICHUIT CTEH U3 00JIETYeHHOM
KJIaJIKA ¥ HOPMATUBHON JIMTEpaTyphl MO UX IPUMEHEHUIO, CTPOU-
TeJIBCTBO 3IaHUI ¢ TaKUMU cTeHaMK B CoBeTcKoM Co103¢ 0 MHOTUM
MpUYMHAM caepKuBasioch. B cepennte 30-X romoB HEKOTOPOE pacii-
pOCTpaHEeHME TMOJYYUIU CTeHBbI cucTeMbl [lormoBa ¢ 3arojHeHUEM
JIeTKUM OETOHOM U JIETKOOETOHHBIMM KaMHSIMU Mapku 10
(puc. 1.1.2 B, r). Tak KaK CBSI3b MEXXAY KUPIIMIHBIMU CTEHKAMU 00eC-
MEeYNBaAIACh TOJIHKO THIMKOBBIMU KUPITMYAMHU, 3aBeICHHBIMU B OETOH,
M CYIIECTBOBAJIa BEPOSITHOCTD €r0 pa3MOpaxkKMBaHUsI, TO IPUMEHEHNE
TaKUX CTEH BBI3bIBAJIO HEKOTOPOE onaceHune. Bo BpeMst 06¢cieoBaHus
cTeH 3aaHus Teatpa M. CtaHuciaBckoro 1 Hemuposuua-JlaHueHKO,
mocTpamaBiIero Bo Bpems rmoxapa B 2005 romy, aBTopy 10BeJIOCh HA0-
JIIOJATh, YTO 1IJIAKOOETOHHBIC KAMHU B BEpXHEi 4acTU CTEH, BO3Be-
neHHbIX B 1930-e rombl, mpaKTUUECKU IOJTHOCTHIO Pa3MOPO3MINCEH,
BCJIEJCTBHE YETO CBS3b MEXAY KUPITUIHBIMU CTEHKAMU OTCYTCTBOBA-
na (puc. 1.1.10).

B Havaye 30-X romoB OTHOCUTENIBHO IIMPOKO CTPOMIIUCH JOMA CO
CTEHAMU C YIIUPEHHBIM BePTUKAJBbHBIM IIIBOM, 3aIIOJJHEHHbBIM IIIJIa-
KOBBIM pPAcTBOPOM, Ha KOTOPOM BeJlaCh M OCHOBHAas KJlaJKa
(puc. 1.1.3 1). BcaencrBue HEAOCTaTOUHOIO COMPOTUBIICHUS TEILIO-
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Puc. 1.1.5 Knagka n3 6€TOHHbIX KaMHeV Puc. 1.1.6 Knagka 13 6eTOHHbIX kamHe (6110-
(6110K0B) € NMLEBBLIM CII0EM U3 KMprnda [4], KOB) C JINLiEBLIM C/IOEM U3 KMPnYa C BO3AYLL-
1951 r. Hovi ripocsiovikowt [4], 1951 r.

rnepenayde Takue CTeHbI TOIIIMHON B MOJITOpa KMPIIMYa BCKOpPe ObLIN
3aIpelIeHBI.

M3BecTHO MHOXKECTBO ClTydaeB BO3BEICHUS 3MaHUIM ¢ HAPYKHBIMU
CTEHAMU U3 00JIErYeHHOM MHOTOCJIOMHOM KJIaIK/ pa3INIHbIX TUIIOB
Ha tepputopnn Poccun 1 6sBmero CCCP, Ho B 00111eM 00BEME CTPO-
WUTEJbCTBO UX OBUIO HEBEJIMKO U B OTAEIbHbBIE TOIbI JOXOAWIIO 10 €I~
HNIHBIX ciiygaeB. Ha tepputopun CCCP HambosbIilee KOIMIECTBO
3IaHUI ¢ HAPYXKHBIMU CTEHAMU 13 00JIETYEHHOM KJIaAKK OBLIO IMOCT-
poeHo B pecityonukax [Mpubantuku. Yaiie 370 ObUIM CTEHBI C Kial-
KOl ¢ YIIMPEHHbBIM IIIBOM WJIM U3 KOJIOALEBOM KiIanku. B kauecTBe
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Puc. 1.1.8 Knagka n3 6€TOHHbIX KaMHew (6710K0B) ¢ 06/INLOBKOVI KUPITMHOM C BO3AYLLHOV
npocrnovikoui [4], 1951 r.

Bosznymnas Merananueckue Boznyumas
MpoCIIoiKa npocioika

Puc. 1.1.9 Knagka n3 6eToHHbIX kKamHewi (610koB) [4], 1951 r.

YTEIUIUTENsE OOBIYHO TPUMEHSUIMCh MUHEpaioBaTHbIe IIUTHI. Ha-
PYKHBIH CIOH YTEIUIMTEIS 3aIUIIAICS ITIePraMUHOM MJIA CTPOUTEIb-
HBIM KapTOHOM, @ BHYTPEHHUIA COOTBETCTBEHHO TOJIEM WJIH TTepramMu-
HOM, 4TO 00€CIIeUrBaJI0 HEOOXOAMMOE CONPOTUBICHNE TTAPOIIPOHM-
maHuto cteHsl (puc. 1.1.11).

MHoro cuj Ha BHEAPEHUE CTEH U3 MHOTOCIIOMHOM 00J1eTYeHHOMI
ximagku 3atpatiia cotpygHuk ITHU M CK nMm. Kydepenko A. . Pabu-
HoBMY. OCHOBHBIM TUIIOM KJIAAKHU UM ObLIa BhIOpaHa Kojionuesas. B
70-80-¢ romel B psame ToponoB MocCKOBCKOI 001acTi (DIIEKTPOCTAIH,
Bomoxomamcke, Cxomne u ap.) ipu yuactun LHIHUMCK, Mocrumpo-
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Puc. 1.1.11 HapyxHas cTeHa n3 KoroAuUeBov Kiaakum CeMUaTaxHoro Xunnoro goma B TaiHHe
(1986 r.). ®oto aBTOPa

- E =
. | :..li-. -
Puc. 1.1.12 O6Lymvi Buz NATUITAXKHOIO XUIIOro AoMa C HapyXHbIMU CTeHaMu U3 Knaaku,

3nektpoctans (1973 r.). [9]
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Puc. 1.1.13 O6ner4eHHas Kknagka HapyXHou
CTeHbI MATUITAXKHOI0 XMIIoro goma cepum 85.
(Borsokonamckoe CMY tpecta Moco6nctpori-18)
1978 r. [9]

Puc. 1.1.15 CTponTenbCTBO MATUITAXKHOIO
Xwnoro goma cepum 85 B Bonokonamcke.
Ob6neryeHHasi Knagka KMprn4yHbiX CTEH,
YTenneHHbIX KepamM3uTOBbIM rpaBuem
(Bonokonamckoe CMY tpecta Moco6nctpoii-
18) 1978 r. [9]

Puc. 1.1.14 HapyxHas cTeHa, yTenneHHas
MUWHEPanoBaTHOV MINTOV Ha MATOM JTaxe
Aoma B Anektpoctanm (1973 r.). [9]

Puc. 1.1.16 3anuska yrennmtenem M®l1-2
0671er4eHHOV KNPn4HOU HapyXXHOU CTeHb!
MATUITAXHOIO XM/I0ro goma B SneKTpocTanm
1973 r. [9]
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ceJlbcTpoeM, MocCrpaXkIaHIIPOeKTOM U JIp. ObLIM 3alIpOSKTUPOBAHBI
SKCIIEPUMEHTAIbHBIC IISITUATAXKHbBIC XKIJIbIE JOMa C HApY>KHBIMU CTE-
HaMHu U3 obyierdyeHHoM kiuagku (puc. 1.1.12—1.1.16). HapyxHble cTe-
HBI B 3THX JIOMaX BBIITOJHSINCH U3 KOJOALEBOM KJIAaaKM, COCTOSIIEH
M3 ABYX KUPIMIHBIX CJIOEB TOJIIMHON B MOJKMpIIMYa Kaxnblii. Ha-
PYXHBIE ¥ BHYTPEHHME KUPIIMYHBIC CJIOU CBSI3BIBAIMCH MEXIY COOOM
BEPTUKAJIBbHBIMU TIOIEPEYHBIMU AuadparMaMy, pacCTOSHUE MEXIY
KOTOpBIMU He TipeBbIano 1,2 M. IIpocTpaHCTBO MEXIy CIOSIMU 3a-
MOJIHSUIOCH YTEIIUTEIEM B 3aBUCMMOCTH OT €r0 BHa Ha BCIO TOJIIIIM-
HY WA YaCTUYHO.

B xauectBe yTerumnTeneit IpuMeHSUIMCh MUHEPAJIOBAaTHBIC TUTUTHI,
KepaM3UTOBBI TpaBUii, 3aIMBOYHBINA YTEIUIMTEIb, MOYEBUHO-(OP-
ManpaeTuaHbli neHomact M®I1-2. [MTHBIA yTeruTenb (1moJy-
JKeTKME MUHEpaJIbHbIC IUIUTHI) PacIIojiarajcs BHYTPU CTEH MEXIY I10-
MepeYHbIMU KUPIUYHBIMU AuadparMaMu ¢ oOpa3oBaHMEM BO3IYIII-
HOU IPOCTONUKHU MEXIAY HUM U HAPY>KHOM KUPIUYHOU CTEHKOM, YTO
YIIy4dIllajo YCAOBMSI 3KCIUTyaTallud CTeHBI. JIJIsT yMEeHbIIeHUST BV -
HUSI «<MOCTHUKOB XOJIO[a» B IIOIMEPEYHBIX CTEHKAX YCTPAUBAIUChH BO3-
IOYLIHbIE TPOCIOMKU IMPUHOM 3 cM. DuKcauus IUIUT yTEIUIMTEs,
BIUIOTHYIO IIPMMBIKAIOIIETO K BHYTPEHHE! CTeHKE, B MIEPBBIX IPOCK-
Tax MPOM3BOAMIIACH C MIOMOIIBIO CKOO M3 apMaTyphl, yCTaHAB/IMBaeC-
MBIX B TOPU30HTAIbHBIC IIBBI KJIAAKM HAPYXKHOTO KMPIIMYHOTO CJIOS.

3ammra ckod OT KOPPO3UM OCYIIECTBIISIIACH ITyTeM ITOTPYKEHUST MX
B pacIUIaBJICHHBIA OMTYM Ha ABE-TPU MUHYTHL JII1 ONmMpaHusT IUIAT
YTEIUTUTEIIS B KAXKIOM 3TaXKe B YPOBHE ITEPEKPHITHIA BHITOTHSIIACH TOPH-
30HTAJIbHBIE TMaparMbl, 00pa30BaHHbIE THIMKOBBIMM PSIIaMM KMPIIMYA.

Hapy:xHbIe CTeHBI BBIITOJTHSIMCH KAaK CAMOHECYIIIMMM, TaK 1 HECYy-
M. [1pu 3TOM B ISITUSTAXKHOM JIOME C HECYIIIUMM CTEHAMM B HIX-
HUX IBYX 3TaXKax TOJIIMHA BHYTPEHHEN KUPIIUYHON CTEHKU YBEJINIE-
Ha 10 omHoro kuprnuya. Kiamka o0ierdeHHBIX Hapy:KHBIX CTEH BO
BCeX 3TaxKax IMMPOM3BOIMIIACE Ha pacTBope M50.

ITpu npuMeHeHNU 3aIMBOYHOTO yrerumnTesis MDOII-2 u kepaM3u-
TOBOTO TpaBUsI KOHCTPYKIIMSI CTEH COXpaHsLIach TAKOM Xe, KaK U IIpU
IUIMTHBIX yTerumtessix. [Ipu atom yrermrenn M®II-2 unu kepam-
3WUTOBBIM TPaBUil 3aIIOJIHSIN BECh IIPOMEKYTOK MEXAY Hapy>KHBIM U
BHYTPEHHUM CJIOSIMM KiIaakKu IupuHoil 16 cMm. IlpuroroBieHue
MO®OI1-2 npou3BOaUIOCh Ha CTPOUTEIBHOM TIJIOIIAIKE ITyTEM CMEIII -
BaHMSI KOMIIOHEHTOB B CIIELIMAJIbHON YCTaHOBKE, 000PYIO0BaHHOI Ha-
cocamu. Yepes HecKoIbKO YyacoB rocie 3ammBku MPI1-2 tepsieT moa-
BWDKHOCTh M JaeT MpY 3TOM HeOoJbIIyIo ycanky. 3amupka M®I1-2
MIPOM3BOIMIIACH ITPY ITOMOIIIY IIUIAHTa Ha BEICOTY Bcero ataxa. CocraB
W TEXHOJOTHs MPOM3BOACTBA pador ObuM mpemroxkeHsl BHUMCC

24



11

AR
16

o~

dacan

1
I 1 1 | ||
| A7 Yl 10 Yl V. A VA 7 T
I 1T 1 1

|
1 A 1 W VA WA Tl W 7 A, |

1]

10

o
o
120],120,120,120
10
_J

o
120],120,120 ,120
10
_ |

C 1T 1T 1T 1 1

120

—

250

10

120

X

L4

250

10

250

i

ol
|

Y4acToK CTeHbI
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0e3 yeTBepTH (TU1aH)

HeperBO‘-IHI:Iﬁ KUPpIHUY ¢ BEPTHKAJIbHBIMU ITYCTOTaMHU 0003HaYCH I.HTpPIXOBK()I’I

Puc. 1.1.17 CTeHa TonwmHoi 51 cM U3 Kupnn4a ¢ ropu3oHTasIbHbIMU MyCcTOTamu (ycTOTHOCTb
42%) v nepeBa304HbIMM psAaMu U3 KUpn4a ¢ BepTUKabHbIMM rycToTamm. Cuctema nepessizki
MmHoropsigHas. [NpeanoxeHve astopa, 1979 r.
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Kepamunueckue kaMHu ¢

BEPTHKAILHBIMH ITyCTOTaMH,
3aMOJTHACMBIC YTEIUTHTENIEM.

Puc. 1.1.18 a lNpumepb! TEXHUHECKUX peLLeHMV CTeH KOMOUHNPOBAHHOM KNaaKu ¢ BHYTPEHHUM
crioem 13 11-nycTOTHbIX KEPAMMUYECKUX KaAMHEV C BEPTUKAIIbHbIM PacriofioXeHNeM nycToT
(nycToTHOCTb 45%) 1 BHELLHUMM CIIOAMM U3 KUPMN4a C BEPTUKASIbHBIMU yCTOTaMM.
lMpennoxeHne aBTopa, 1986 r.

(Bcecoro3HbIM HAayYHO-UCCIEAOBATEIbCKUM WHCTUTYTOM CUHTETH-
YecKux cMoll, I. Bmagumup), Mocoo6moprrexcrpoem, IIHUNCK.

B cepenune 80-x romos 1o 3aganuto ['occtposs CCCP 8 HTHUNUCK
MpY YYaCTUU aBTOpa ObLIM pa3paboTaHbl TEXHUYECKUE PELICHUS Ha-
PYKHBIX MHOTOCJIOMHBIX CTEH M3 BBICOKOITYCTOTHBIX K€PaMHUECKHUX
KaMHel M KUPITUYA ¢ BEPTUKAIBHBIM U TOPU30HTAIBHBIM PACITOIOXE-
HUEM ITyCTOT. J1JIst 5TOro OBUIM MCITOIh30BaHbI MATEPUAJILI TIPOBEACH -
HBIX B MHCTUTYTE 9KCIIEPUMEHTAIbHBIX UCCIEIOBAHWI (CM. TJIaBy 3).

OcHoBHasg npobjeMa MPUMEHEHUS KJIAAKU U3 BEICOKOITYCTOTHOM
KepaMMKU COCTOsIIa B CJIOXKHOCTH €€ BO3BEICHMSI, TIOTIAJaHUM B TTyC-
TOTBI OOJIBILIOrO KOJIMUECTBa pactBopa. [loceaHee He TOJIBKO YBeIu-
YUBAJIO PACXOJ] MAaTEPUAJIOB, HO M CYIIECTBEHHO CHIKAJIO TETUIOTEX-
HUYECKUE XapaKTepUCTUKU CTeHbI. [103TOMYy akIIeHT B pa3paboTKe
CTeH OBLI cellaH Ha MHOTOCIIOMHBIC KJIaIK/A U3 KUPIIMYA U KaMHS
C TOPUBOHTAIBHBIM PACIIONIOKEHUEM TTyCTOT. HrKe MpuBeneHbl He-
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Tpumeyanus:
1. P (i) 0603 PAIIbI U3 Kep:
2. Apabeknvu bpamu 0603HaYEHBI PSAIBI U3 KHPIHHL

Puc. 1.1.18 B Knagka ¢ coegnHeHnem crioes

Puc. 1.1.18 6 Knagka ¢ coequHeHnem crioeB
ropu30oHTasnbHbIMU auagparmamm

rOPU30HTa bHLIMY Anacbparmamm

KOTOpbI€ W3 MpeajaraBlIMXCs B TO BpeMsSI TEXHMUYECKUX pelIeHUA
CTeH, pa3paboTraHHBIX aBTOpOoM (puc. 1.1.17—1.1.19).

B Te ke rogsl TakKe OCTPO BCTAJI BOIIPOC O HEOOXOIMMOCTH pa3pa-
OOTKM TEXHUYECKUX PEIICHN HapyKHBIX CTEH M3 MHOTOCJIOIHO 00-
JIETYCHHO ¥ KJIaaKu IS 3MaHWI BEICOTOH Oostee TiITh aTazxkeit. Paspa-
OOTaHHBIC paHee TEXHNYCCKHUE PEIICHUS T 3MaHUIA BEICOTOM He 00-
JIee IBYX-IISITU OTaXKel HeJIb3s ObUIO HAIIpSIMYIO IIPUMEHSTH B OoJiee
BBICOKMX 3maHugX. OqHOM M3 IPUYNH 3TOTO SIBIISIETCSI BO3MOXKHOCTh
cpe3a W’ BBIPBIBA CBSI3EH, COCTMHSIONINX CIION KiIanku. B xomomiie-
BBIX KJIaJKaX U KJaAKax C YIIMPEHHBIM IIBOM BO3MOXEH CPE3 KUP-
MAYHBIX aruadparM BCICACTBHE PAa3HOCTA BEPTUKAIBHBIX TIEpEMEIIIe-
HUM CI0EB OT CUJIOBBIX M TEMIIEPaTyPHO-BIAXKHOCTHBIX e (DOpMaIInii.
JIJ1sT MHOTO3TaXKHBIX 3IMaHWIA, IBISIONIMXCSI, KaK IMpaBujio, bojee Ka-
TMUATATBHBIMY IO CPaBHEHUIO C MAJIO3TAXKHBIMH, TPEOOBAHMS K JOJITO-
BEYHOCTU MaTE€PUAJIOB TAKXKE Y>KECTOYAIUCh.
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Tpumeyanns:
1. Puvciinyin wippasis, 0GO3HAYCHEL PALBI H3 KEPAMHUCCKUX KaMHeli ¢
pasmepayi 142x250x250MM ¢ FOPH3OHTATbHEIMH MYCTOTAMH KHDITHUa,
YCTAHABIMBAEMOTO "Ha TBIYOK".

wnpamit 6 PAEL 3 KuprIa ii 88

Puc. 1.1.18 r Knagka c coegnHeHneM crioeB BepTUKasbHbIMU guagparmamu ¢ nepeBsi3Kom
BEPTUKAJIbHBIX LLBOB BHYTPEHHEro crios

ITox pykoBoncTBom aBTOpa B LIHMMCK OBUTH TIpOBEICHEI 3KCTIC-
PUMEHTAIbHBIE U PAaCUETHO-TEOPETUUYCCKUE MCCIECIOBAHUSI PaOOTHI
BEPTUKAJIBHBIX KUPIT MIHBIX AuadparM Ha CIBUT U pa3paboTaHa Me-
Toauka ux pacyeta. C 1IeJIbIO IIPOBEPKU 3TOM METOAMKHU B T. Bockpe-
ceHcke MockoBckoil objact B 1993 romgy ObLI IMOCTPOEH II€PBBIi
B Poccuu skcrieprUMeHTaIbHBINA TEBITUATAKHbBIN JOM C HAPYKHBIMU
TPEXCIOMHBIMU CAMOHECYIIMMM CTeHAMU TOJIIMHOM 40 cM ¢ BepTH-
KaJIbHBIMM AuadparMamMu 1 yTEIUIUTEIEM U3 KEPaM3UTOBOTO I'PaBUsI
(puc. 1.1.20). B nauyane 2000-x romoB 3Ta paboTa OblIa IPOmOKEHA
MPU UCCIIEIOBAaHUM CTEH ¢ IMadparMaMu U3 STYEMCTOOETOHHBIX KaM-
Hell (moapoOHee cM. pasaen 5.2).

B 1990 rony BniepBbie Poccun B r. Artatutel MypmaHCKO#M 00J1acT
ObLT TOCTPOEH JBEHAIIATUATAXKHBIN XKUJION TOM C HECYLIUMU HapyK-
HBIMU CTE€HAMU U3 KJIAJKHU C YIIUPEHHBIM IIIBOM, 3aII0JTHEHHBIM TUIMTA-
MU 13 neHomoauctupoia (puc. 1.1.21). IIpoexT 3manust ObLI BBIIIOJIHEH
B COOTBETCTBUU C TEXHUYECKUMU PEIICHUSIMUA aBTOPA.
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Kupnny tonmr. 88mm

11 3 sl
1,11 pse

[

A 2pan
1,11 psizst
Kepamuueckue kaMHH ¢ A | 1 T T1 T 1
TOPH30HTAIbHBIMU
YCTOTaMH,y/IOKCHHbBIC HA =— I I I I I I I I I I +

41 6 panst
TILIV pszst

ST 1T 11 111
gl I 11 5
[TT T 1T 7171

Span
TILIV psjst

TTPUMEYAHHS:
1. Pumckumu nudpamu ,0603HaY€HBI PAIbI U3 KEPAMUYECKUX KAMHEH. T = == +
2. Apabekumu 1udpamu 0603HAYEHBI Psi/bl U3 KHPIHYA TOMIL. 88MM.

Puc. 1.1.19 [Npumepbl TEXHNHECKMUX PeLLeH CTEH U3 KOMOUHMPOBaHHOM KNaaKku ¢ BHYTPEHHUM
crioem 13 11-nyCTOTHbIX KEPaMUYECKUX KaMHEV C rOpU30HTasIbHbIM PACrO/IOKeHNEeM MycToT
M BHELUHUMMU CJI0SIMU M3 KMprnn4ya ¢ BeEpTUKanbHbIMU ryctotamu. [peanoxenve astopa (1986 r.)

Ho navana 90-x romoB Ha Tepputopuu Poccuu ObLIM M3BECTHBI
JIUIIb OTAEIbHBIE CIydau BO3BEICHUS 30AHUI C HAPYKHBIMU CTEHA-
MU U3 00JIETYCHHOU KJIaJKH, OJHAKO, MAaCCOBOTO TIPUMEHEHMS 3TU
KOHCTpyKUMU He Hauwiu. [IpruumH ToMy ObLIIO0 MHOTO. DTO M OTCYT-
CTBUE B IOCTATOYHOM KOJIM4YeCTBE 3P (PEKTUBHBIX YTCIIUTEIICH, CBSI-
3¢l U3 Hep:KABEIOILEH CTad WIM XOTS Obl MOKPBITHIX aHTUKOPPO-
3UMHBIMU cocTaBaMu. Ho riiaBHast npruMHa — 3TO HeXelaHue CTPO-
UTEIbHBIX OPTaHU3alMii BO3BOAUTH TaAKME CTEHBI, TpeOyIolne 0ojiee
BBICOKO# KyJIBTYypbl TPOU3BOACTBA U KauecTBa padort. [1pu aToM He
IMOMOTaJI aIMUHUCTPATUBHbBIC 3AIIPEThl HA CTPOUTEBCTBO 3MAHUIA
CO CT€HAMU U3 CIUIOIIHOM KJIaJAKH1, €CJIM 3TO He TpeOOBajIoCh 1O pac-
YeTy Ha MPOYHOCTH (TakKasl 3aluCh CYLIECTBOBAJA HA MPOTSKEHUU
mHorux jeT B CHull mo xamenHbM KoHcTpyKumsm [1.5]). Cutya-
LS pe3KO M3MEHMIIACh JIMIIb B KOHIIE 1995 roga, Korma ObUIN ITOBBI-
LIEHBI TPeOOBAHMS IO TEPMUUYCCKOMY COIIPOTUBIICHUIO OTpaKaaio-
mux KoHcTpykiuii. Ha mepBom atane, 3akoHuuBiiemcs B 2000 romy,
TEPMUYECKOE COIMPOTUBICHHUE NOJIKHO OBUIO BO3PACTH MPUMEPHO
B [IBa, a BIOCJIEICTBUM U B TPU pa3a. B pe3ynbTaTe TOMIIMHA CTEHBI
W3 CIUTOIITHOM KJIaJKM JOJKHA OblJIa OBl mOoCcTNYb 1,5-2 u 6oee meT-
POB B 3aBUCUMOCTH OT PETMOHA CTPOUTEILCTBA. DTO B OOIBIINHCTBE
cJTydyaeB 3aCTaBMJIO OTKA3aThCSI OT BO3BEACHUS 3MaHUI C HAPYXKHBI-
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Puc. 1.1.20 CTponTensCTBO 9KCNepuMEHTaIbHOro AeBATUITAXHOIO XNII0ro AoMa C HapyXXHbIMu

CaMOHECYLLMMU CTeHaMU 13 00JIerYeHHoV Knaakv ¢ BEpTUKasIbHbIMU auagparmamu, r.
BockpeceHck Mockosckowi obnactu. 1o TexHn4eckum peLueHusim astopa, 1991 r.

i &

Puc. 1.1.21 BossegeHue rnepBoro B Poccum Xunoro goma BbiCOTON 12 aTaxe ¢ HapyXXHbIMU
HEeCyLMMM CTeHaMM C KNTa[Kovi C YLLUMPEHHbIM LLUBOM, 3arO/IHEHHbIM 3(DGhEeKTUBHBIM (M/INTbl N3
reHornonncTepona) yrennntenem, r. Anatntel. TexHn4eckoe peLueHne astopa, 1990 r.
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MU CTEHAaMM M3 CIUIOIIHON Kjanku. [ToaToMy B HacTosIee BpeMs
B Poccuu, Kak ¥ Bo BceM MUpe, BEASTCSI OypHOE MPOSKTUPOBAHUE U
CTPOMUTEIBCTBO 3JaHMI C HApyKHBIMUA CT€HAaMM M3 OOJIeTYeHHOI
KJIaJIKM.

OpHako 3TOT mpolecc B Poccuy HaxoguTes B CTaaAuy IIePeXOIHO-
ro IIeproia ¥ YaCTO 3HAYUTEILHO OTJIMYAETCS OT IIPUHSITOIO B IPYTUX,
Jlaxke He SIBJISIIOIIMXCS IIEPEIOBBIMUA B CMBIC/IE HAYIYHO-TEXHUYECKOTO
mporpecca, CTpaHax Iie KOHCTPYKIIUM HapY>KHBIX KMPIIMYHBIX 1 Ka-
MEHHBIX CTE€H BBIIIOJHSIOTCS, KaK MPaBWIO, HEHECYIIMMM, YCTaHAB-
JIMBaeMbIMM Ha MOHOJIMTHBIC ITEPEKPHITUSI WIM JIEMEHThI KapKaca,
1m0 camoHecyiMu. B kauectBe mpuMepa Ha poto (puc. 1.1.22 a, 6)
MOKa3aHbl 3MaHKsI, BO3BOAMMBIC B TypLIMKM U3 MOHOJUTHOTIO KeJIe30-
0eToHA C HApY>KHBIMU CTEHAMM U3 KePaMUIECKUX KAMHEN C TOPU30H-
TaIbHBIMMA  IIyCTOTAaMM ¥ U3  SYEUCThIX KamHeil. Ha
puc. 1.1.22 B, T, 1 TOKa3aHbI TUIIMYHBIE [IJIT MHOTMX CTPaH KOHCTPYK-
LMK HApYXXKHBIX CTEH 13 MHOTOCIOHOM Kiaaku. HapyHblii ciioii ya-
111€ BBIITOJIHSIETCS M3 KUPIIMYa, BHYTPEHHUM — 13 OETOHHBIX KAMHEI,
MEXIY KOTOPBIMM HaxomuTcs 3(POEeKTUBHBINA yTerummTeab. CBI3b
MEXIy CJIOSIMM, KaK IIpaBUJIO, — Ha TMOKUX CBS3SIX U3 HepXKaBEIOIIEH
WIM OLIMHKOBAaHHOW cranu. bojiee moapoOHO KOHCTPYKIIMU TaKUX
CTEH IpuBeAeHHI B ri1aBax 9 u 10.

B 90-¢ romsl B Poccuyt HOBbIe KOHCTPYKIIMM TaKKe HAXOAWJIN BCE
Oosblliee IPUMEHEHNE, HO B CUJTy OTPaHUYEHHOCTH 0a3bl CTPOUTEIb-
HOI MHAYCTPUU M HEIOCTATOYHOTO OIIbITA IIPOCKTUPOBAHUS UX TIPH-
MEHEHHE, 32 UCKJIIOUECHUEM, TOXaIyit, MOCKBBI 1 HEKOTOPBIX PETHO-
HOB, OBLJIO OTHOCUTEJIbHO HeBenuKko (puc. 1.1.23-1.1.28).

Kpome Toro, mpuMeHsieMble TEXHUYECKHE PEIICHMSI M1 MaTePUaJIb,
MX HOMEHKJIaTypa TakKe BO MHOTOM OTJIMYAJIMCH OT 3apyOeKHbBIX aHA-
JIOTOB, IIPUYEM YaCTO HE B JIYUIIIYIO CTOPOHY.

B KoOHIIe TIPOIILJIOro ASCATUICTUS TOBOJBHO ITMPOKO CTaIU IIPH-
MEHSTBCSI HEHECYIIMe CTEHBI U3 TYeMCTOOCTOHHBIX KaMHEM, 00IMII0-
BaHHBIX KuprnudoMm (puc.1.23 a, 6). Tommmua 40 cM BHYTpPEeHHETO
CJI0ST U3 SYEMCTOro 0eToHa ObLIa TOrma JOCTATOYHOM TSI oOecIieue-
HUS TPeOYEeMOro CONpOTUBICHMS Terutonepeaayde a1t Mocksel. Coe-
JUHEHUE CI0EB U3 TYEUCTOTO 0€TOHA 1 JIMIIEBOTO KMPIIMYA YaCTO OCY-
IIEeCTBJISUIOCh apMaTypHBIMU ceTKamu. KperuieHre BHyTpEeHHETo CJI0sT
K TIOIIePEeYHBIM CTEHAM WJIM KOJIOHHAM 13 MOHOJIUTHOTO XKeJIe300eTO-
Ha MPOM3BOIMJIOCH C IOMOIIBIO TOPM3OHTAJbHBIX apMaTypPHBIX
CTepKHEH, yCTaHaBJIMBAaEMbIX B IIPOCBEPJIICHHBIE B 0ETOHE OTBEPCTHUS
¥ Bk Knaaku (puc. 1.1.23 B). [ng npenoTBpallieHUsT IIPOMEP3aHMS
B IUIATAX MEPEKPHITUI B MECTaX ONMMpPaHUs Ha HUX HAPYXKHOU CTEHbI
MpeIyCcMaTpUBAIOTCSI OTBEPCTHS, 3aIOIHIeMble 9(D(EKTUBHBIM yTEII-
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rmbKan ceAsb,
3aKpenenHHan K BO3AYLWHARA
ApMATYPHON CETKe

_—OTNWB OTMNE ——

yTennutene _—

BEHTENALUWOHHOE

OTBEPCTHE -

cTaneHoi yronoK —————
KMpNW4Haa ——

knagka

OTMHE -
ynpyras npoknagka —— ———

Puc. 1.1.22 B TunnyHasi KOHCTPYKUMS TPEXCIIONHOV CTEHbI C M03TaxHOV paspeskovi [1.23]

JIUTEJIEM — MUWHEPAJOBATHBIMM IIUTAMU WU TIEHOIOJUCTUPOIOM
(puc. 1.1.23 e). B MecTax comnpsikeHus JIMLEBOI KJIaaK1 ¢ KOHCTPYK-
LUSIMU KapKaca MeXAy HUMM Takxke mnomerancs 3((eKTUBHBIMA
yrerurenb (puc. 1.1.23 m).

C LIe/TbI0 YMEHBIICHYSI TOIILMHBI HAPY>KHBIX CTEH MEXKIY CI0OSIMU U3
SIYEUCTOOCTOHHBIX KaMHEH TouHOoK 20 CM 1 JIMLIEBOTO KUPIIMYA TOJI-
muHOoH 12 cM momerancs 3¢h(MEKTUBHBIN YTeIUIUTEIb 13 MIHEPAJIOBAT-
HBIX TJTAT WY TICHOTTOMMCcThposia. B kagecTse mpumepa Ha puc. 1.1.24a
MOKAa3aH XXWIOW IIEeCTUATAXKHBIA IOM, MOCTPOEHHBIM B 1999 romy
B MockBse Ha yi1. Mononorsapaeiickast. CoeIMHEHUE CI0EB KITaaKH OCy-
LIECTBIISIIOCh apMaTypHBIMU ceTKaMu. s obecrieueHUsI COBITaAeHUS
TOPU3OHTAIBHBIX IIIBOB KJIAIKHU U3 SUCUCTOrO OETOHA U JINLIEBOTO KHP-
M1Ya B KJIAIKY U3 KaMHElH B OTAEIbHBIX MECTaxX JOOABISUIUCH PSIIbI U3
mmHsHOTo Kuprnmya (puc. 1.1.24 6). K HegoctaTkam IpuHSITOrO perie-
HUSI CJIEAYET OTHECTH MMPYMEHEHHUE B KaueCTBe TMOKMX CBSI3Eil CETOK U3
OOBIYHOM apMaTypHOM IIPOBOJIOKU, HE 3alIUIIEHHON OT KOPPO3UH.
Kpome Toro, TerioTexHuuIeCcK1e XapaKTepUCTUKI CTEHBI SIBHO HE COOT-
BETCTBYIOT TPeOyeMbIM 3HAUCHUSIM B CHJTY HAJIMUMS «<MOCTUKOB XOJIOIA»
W3 TJIMHSHOTO KUPIIMYA U apMaTypHBIX ceToK. CKopee BCero, B TEIlIO-
TEXHUUYECKOM pacyeTe X HAJTUUKE TIPOCTO HE YIUTHIBAJIOCh.

YacTto Ipu CTPOUTETLCTBE 3IaHUI N3 MOHOJIUTHOTO XeJle300eTOHA
HapyXXHbIE CTEHBI BHITTOJHSIOTCS ABYX TUIIOB: TIEPBBI — U3 TPEXCIIOM -
HO#1 00JIeTYCHHOM KJIAAKKU, BTOPOIl — ¢ BHYTPEHHUM CJIOEM U3 MOHO-
JINTHOTO 3KeJIe300€TOHA, O0JIMIIOBAHHOTO KMPIIMYOM. MeXay 3TUMu
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BEPTNRANEHBIA
AedOpMALNOHHSIR
MOHTERHBIA Wod)

KAPNHHaA knamka

Puc. 1.1.22 r TexHn4eckoe peLueHme
KOHCTPYKLMMN TPEXCIIOVHOM CTEHbI Ha
BHeLUuHeM yry [1.24]

peHEKHEn CeTka
FAUMAIOLAR 0T
NoNaaanue pacTROpE.

N

mmﬂmmw)

BEPTHKANbHbIA ABOPMALHOHHbIA

HESENONI eI pr—————

BRRTHKAL ki
WI0R AN AEHTURSL A

Puc. 1.1.22 f Texrueckoe pelieHue Puc. 1.1.22 e BapuaHT KOHCTPYKLIMN HapyXHO
KOHCTDYKLMM TPEXCTIONHOW CTeHb! Ha BHYTPEHHEM crersi ¢ onmupariem TMLEBoro ciios
yry [1.24] Ha CTarbHble KpOHLLTelHbI [1.22]

CJIOSIMU pa3MellaeTcs yTeIInTe b, JINIeBoil C1oil KiIaaKu ycTaHaB-
JIMBaeTCs 00 Ha OaTKOHHBIE TNINTHI, IMOO Ha KOHCOJIN, SIBIISTFOIIIN -
ecsl TIPOAOJDKeHUEM IUIUT MePeKphITUii. B KauecTBe mpumMepa Takoit
KOHCTpYKLMU Ha puc.l.1.24 mokazaH 22-3TaxKHbIi XKWJIOM JOM, IIOCT-
poeHHbIN B 1999 1. B MockBe Ha PybiieBckoM 11occe.

B xonie 90-x romoB XX Beka MpOAOIKAIUM BO3BOAUTLCS 3MaHUS
C Hapy>XHbIMU CT€HaMU M3 KOJIOALIEBOW KJAAKW, TAE€ HApPYXHBIM U
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BHYTPEHHUI CJIOM BBITTOTHSIIACH U3 Kuprinua. CoeMHEeHHUE CI0EB OCy-
LIECTBIISUIOCHh BEPTUKAIBHBIMU KUPIMUYHBIMU auadparmamu. [Tpoct-
PAHCTBO MEXIIY CJIOSIMU 3aTIOJIHSIIOCH TUIMTAMY U3 MUHEPAJIbHOM BaThI
WY IIEHOTOJUCTUPOJIA. B MHOTO3TaXKHBIX 3MaHUSIX B YPOBHE MePEKPhI-
TUI KaXIOr0 3Taxka MPeIioIaraioch, Kak IpaBuiIo, YCTPOMCTBO ropy-
30HTAJIbHBIX IIBOB. [[J151 TOr0 HApy>KHBII CJION KJIaIK1 yCTaHABINBAII-
cs1 OO Ha TIePEeKPhITHE, TMOO HA OMOPY U3 CTAJILHOTO YTrOJIKa, IIBEJI-
Jepa ¥ T.11. [IpuMepoM Takoro 3MaHusT MOTYT CIIY>KUTh 22-3TaXKHbIE 3/1a-
HUSI, TTOCTpOeHHbIe B MockBe Ha MojonorBapAeiickoii yiI. BOIM3U
Py6nesckoro mocce (puc. 1.1.26).

JlocTaTOYHO LIMPOKOE pacipocTpaHeHne B KoHLe 90-X TOmI0B 110~
JIYYUJIU U 30AHUS C HAPY>KHBIMU CTEHAMU C YTOJIIIEHHBIM IIBOM (TOJI-
IIMHA 1IIBA OKOJIO 5 CM), 3aIIOJIHSIEMbIM B OTJIMYKME OT MPOLIIBLIX JIET
3¢ (PEKTUBHBIM YTEILIUTEIEM aHAJOTUIHO OITMCAHHOMY BBIIIE 3KCTIC-
PUMEHTAIbLHOMY JOMY, 3allPOCKTUPOBAHHOMY IO PEKOMEHIALIMSM
aBTopa Ui T. ArtmatuTel B 1990 ropay.

J10BOIbHO aKTUBHO B KOHIE 90-X TOHOB BEIOCH CTPOUTEIHCTBO
3MaHUI C HAPY>KHBIMHM CAMOHECYIIMMU CTEHAMM C TUOKMMU CBSI3SIMU.
Oco0eHHO LIMUPOKOE MPUMEHEHWE OHU ITOJIYYWJIM B CTPOUTENIbCTBE
KOTTEIKEH, a TaKXKe 00ILeCTBEHHBIX 30aHUI HeOOJbIION BEICOTHL. Ha
puc. 1.1.28 mokaszaHO cTposIeecd 3JaHUE aHTIIO-aMepPUKaHCKOM
wikosibl B Mockse (1999 ron). Tam HapyXHbIIA U BHYTPEHHUI ciiou
KJIAIKUA COSAWHSIIUCH CTATbHBIMUA TMOKUMHU CBSI3IMU. Y TEIIATEb U3
MUWHEPAJIOBATHBIX ITUT YCTAHABIMBAJICS C BO3AYLIHBIM 3a30pOM, KO-
TOPBI TTOTydalics Giarogapst GUKCAUWK IUIUT YTETUIUTENIsS] TOPU30H-
TaJbHBIMU JEPEBIHHBIMU OpycKaMU. B IOKOJIBHOI YacTU HApYKHBIIA
CJIOi1 BBITIOJTHSIIICS M3 OETOHHBIX KAMHEI.

B pernoHax, rie HeIOCTATOYHO PAa3BUTO MOHOJIMTHOE JOMOCTPO-
eHMne, TMpuMeHeHue Hauumm paszpadorannHbiec HHUUDIT xmnmumia
CTEHbI, KOTJA HAPYKHbIM CJIOM KJIAAKW TOJIIMHON B IMOJKUPIIAYA YC-
TaHABJIMBAJICS Ha XKeJIe300eTOHHYIO 0aJIKy, 3allleMJICHHYIO BO BHYT-
PEHHEM HECYLIEM WJIX CAaMOHECYILEM cjioe cTeHbI (cM. 1. 10). MHo-
ro TaKUX 3JaHUI BO3BOAMIIOCH M B MockBe. B rmocieaHee BpeMst Ipo-
M30IIJI0 BHITECHEHUE MOJOOHBIX TEXHUYECKUX PELICHUM IPYTUMM:
B IIEPBYIO OUYepeIb CTEHAMM C JIULIEBBIM CJIOEM M3 KUPITMYa Ha THOKUX
CBSI3SIX.

B xonue 90-x rogoB 3aKa3uymMKaMu MHOTIA BBIABUTAIMCH TPeOOBa-
HUS 10 COXPAHEHUIO JJISI HUX OTHOCUTEILHO TPAAUILIMOHHBIX METONIOB
MPOU3BOJICTBA pabOT, NCKIIOYAIOIINX IUPOKOE MPUMEHEHUE MOHO-
JIUTHOTO 3KeJie300eToHa U T.11. [1pu pa3paboTke MHOTHX TaKUX ITPOEK-
TOB NIPUHMMAJ y4acTue aBTOp B coTpynHudectBe ¢ M.B. KoTuHbiM
(HHNHCK), mo mporpaMme KOTOPOTO B IIPOCTPAHCTBEHHON ITOCTa-
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HOBKE BBIIIOJHSJIMCH TeIUIOTeXHUYeCKHUe pacuyeTbl. HekoToprwle u3
STUX PEeIIeHUI peacTaBIeHbI HIDKe (CM. pa3men 1.3).

Bce Gosee mmpokoe nmpuMeHeHre HaxXOAsIT Y HAac 30aHus, B KOTO-
PBIX YTEIUIMTENIb pacliojlaraeTcsi ¢ Hapy»KHOM CTOPOHBI CTeHHI. Jlo-
BOJIbHO IIMPOKO KOHCTPYKLIMSI CT€H C IOJOOHBIM PACITOJIOXEHUEM
YTEIUIUTENSI TPUMEHSIETCS IIPpU PEeKOHCTPYKIIUM CTapblX 3MaHWIA.
KoHcTpyKinm Takux CTeH MOXKHO pa3ie/IMTh Ha IBa OCHOBHBIX TUIIA!
C YCTPOMCTBOM BEHTUJIMPYEMOM IIPOCTOMKI MEXKIY JIUIIEBBIM CJIOEM 1
0e3 Hee. [lepBble IPUHATO Ha3bIBaTh CTEHAMU C BEHTUJIMPYEMBIMU
dacagamu.

OTMETUM, YTO BEHTUJIUPYEMBIMU MOTYT OBITH U IIOYTH BCE OIIM-
CaHHbIE BBIIIIE BUIbI HAPY>KHBIX CTEH IIPU BHIIIOJTHEHUN MEXIY CI0eM
YTEIUIATE/IS W JIMLEBBIM CJI0EM KJIaAK! BEeHTUJIMPYEMOM BO3MYIIHOM
TIPOCJIOMKH.

Bmecre ¢ TeM, OCHOBHBIM IIPEAMETOM HACTOSIIEN paOOThI SIBJISTIOTCS
CTEHBI M3 MHOTOCJIOMHOM KJIaIK1, TIO3TOMY Jajie€ CTEHbBI C PaCIIOIOXe-
HUEM YTEIUIMTEJISI C HApY>KHOI CTOPOHBI CTEHBI HE paCCMAaTPUBAIOTCSI.

ITonpoOHee o mmeromuxcs AedeKkTax Hapy:KHBIX OO0JIeTYeHHBIX
CTEH M METOAaX MX YCTPaHEHUs M3JI0KEHO B pasaeie 1.2.

1.2. Mpumepbl pelleHns Hapy>XXHbIX CTEH U3 MIHOFOCJIOMHOW
knagku B 1990-e roabl

1.2.1. Ilpumep KomMOUHUPOBAHHO2O NPUMEHEHUS KAAOKU C 6ePMUKANbHbIMU
duagpaemamu 0451 RPOCMEHKO8 U C cUOKUMU CBA3AMU 8 MedHCcOY-
OKOHHBIX NOACAX 8 NAMUIMAICHOM JCUAOM dome 6 2. Bponnuybl
Mockosckoii oonacmu

I1poexT 3manns BeimonHeH BTK «MOCOBJICTPOV—5». Texuu-
YecKue pelleHus CTeH pa3paboraHbl aBTopoM. [lnaH cTeH IepBOro
sTaxka IpuBeacH Ha puc.1.2.1 a.

711 IPOCTEHKOB MpeUIOoKEeHa KiIaaKa ¢ BepTUKAJIbHBIMU Auad-
parMaMu TOJILIMHOM 64 CM ¢ TOJIIMHON HAPY:KHOTO U BHYTPEHHETO
CJTOeB KJIagKh 25 cM m mmpuHOK Kononaua 14 cm. CoequHeHne CIIOeB
KJIaIKA OCYIIECTBISIETCS] BEPTUKAIbHBIMU KUPITUMYHBIMU Aradparma-
MM TOJIIMHOM 12 cM. B MecTax mepecedeHuit CTeH B psie Y3J10B IIpU-
HATa ciapeHHas nuadparma TOIIINHON 25 cMm.

YToObI BBIMTH Ha 3HAYEHUE TPEOYEMOTO COIIPOTUBIICHUS TEILIOTIE-
penaue (1,79 M2 / °C-Br), B MeCTaX MEXIYOKOHHBIX MOSICOB BBITTOJIHS -
eTcst 06ojiee 3((GEeKTUBHASA C TOYKM 3PEHUS TEIUIOTEXHMKM KJilalKa
¢ TUOKUMMU CBSI3IMU. CBSI3U BBITTOTHSUIMCH U3 apMaTYPHBIX CETOK, YC-
TAHABJIMBAEMbIX B CJI0€ LIEMEHTHO-TIECYAHOTO PacTBOpA.
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Puc. 1.2.1 6 ®parmeHT 1. ApmupoBaHue ceTkamm
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Puc. 1.2.1 B ®parmeHT 1. ApmMupoBaHne ceTkamm

B kauecTBe yTeIIuTe st IPUHAT IJIUTHBIN ITEHOIOJIUCTUPOJI, yCTa-
HaBJIMBAaEMbIil C BHYTPEHHEI CTOPOHBI IIPOCTPAHCTBA MEXAY CIOSIMU
KJ1anku. B MecTax comnpspKeHUs IUIAT YTETUTUTEIIS ¢ KUPITMYHBIMU IV -
apparMamMy yCTaHABJIMBAKOTCSI BEPTUKAJIBHBIE TOJIOCHI U3 TEHOIIO-
JmcTtrpona mupuHoi 10 cM 1 TOMIIMHOM 4 ¢M ¢ 1IeJblo (PUKCALTUNA
IUIAT YTETIIUTENS K KJIaIKe.

B MeXIyOKOHHOM TTOsICE TTOJIOCTH MEKIY HApY>KHBIM U BHYTPEH-
HUM CJIOSIMU KJIAJKU B TEIJIOE BPeMsI rola 3aroJIHSIFOTCS MOHOJIUT-
HBIM STYEUCTHIM OETOHOM.

DparmMeHTHI CTEHBI U Y3JIbI IIpUBeAeHbI Ha puc.1.2.1 6 — 1.2.1 €.

TemnoTexHnyeckue pacueTsl CTeH BhIoJIHeHB M. B. KoTuHbIM.

PaccmaTtpuBanochk BApUaHThI C pa3IMYHOM TOJNIIUHON YTEIUTATENSL.
BbL10 ycTaHOBIIEHO, UTO C YBEJIMUEHUEM TOIIIWHBI YTEILUTATES TTIOTOK
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Puc. 1.2.1 e ®parmeHT 8. [JeghopmaLyoHHbIN LLIOB

Teria yepe3 auadparmy yBeIMUMBACTCS, UTO MMPUBOIUT K HEKOTOPOMY
CHIDKEHUIO TeMITepaTyphl Ha ee BHYTpeHHel rmoBepxHocTu. [Ipu sTOM
TeMIIepaTypa Ha BHYTPEHHEH OBEPXHOCTU CTEHBI B CTOPOHE OT nuad-

parmMmbl, ECTECCTBEHHO, BO3PacTacT.

HaunHast ¢ HEKOTOPOIl TONILMHBI YTEIUTATEIISI, WHIUBUIYATbHOMI
JUISL KaXKIIOTO CJIydasi, MI3MEHEHUEe PACCTOSHUS MeXay avadparMamu
OKa3bIBaeT OOJIbIlIee BIUSHUE HA COMPOTUBIICHNUE TEIIoNepeaaue, YeM

yBemueHue 3(PHEKTUBHOCTHU CJIOST YTETUIUTESL.

IIpuBeeHHOE COMPOTUBIEHKE TEIUIONEepeaaue HapysKHbBIX CTEH COC-
TaBuio 2,16 M2/ °C-Br, uTO BbILIE TPEOYEMOTO B TO BpeMs 3HaueHus Rtp
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Puc. 1.2.1 g ®parmeHT 2. [JechopMaLmoHHbI LLIOB

=1,79 m? / °C-Br. Temniepatypbl Ha IOBEPXHOCTU CTEHBI OKA3aJIMCh BCIO-

ny Boie 140 °C.

1.2.2. [Ipumep KOMOUHUPOBAHHO2O NPUMEHEHUSI KAAOKU C YUIUPEHHbIM
WBOM 051 HeCYUUX U KAAOKU ¢ 6epMUKANbHbIMU duagpazmamu 0ns
CaMOHecyuux cmet 8 0ecsamusmaicHoOM Jcuaom dome 6 e. Kawupa
Mockosckoii oonacmu

PaGora BbIMoJHSIIACH 110 3amaHu0 MHCTUTYTa CepITyXOBIrpakia-
HIIpoeKT B 1997 rogy. 3aKka3unKoM ObLIM IPeACTaBICHBI IIO3TaXKHbBIE
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Puc. 1.2.2 6 ®parmeHTbl COTEH U3 KIaaKu C YLUMPEHHbIM LWBoM Puc. 1.2.2 B Pa3pesa cTeHbl 13
KNa[KuN C YLUMPEHHbIM LLIBOM

IUIaHBI, TUTAHBI IEPEKPBITUIA U pa3pe3bl 3IaHUS.

ITpoexkTupyemoe 31aH1e UMEET BBICOTY IecaTh aTaxkeil. KoHCTpyK-
THUBHAs CXeMa 3JaHus ¢ HAapY>KHBIMU Y BHYyTPEHHUMU HECYIIIMU CTe-
"Hamu. [maH TumoBoro sraxa nokasaH Ha puc. 1.2.2 a.

J1st HecyIIMX HApY>KHBIX CTEH ObLIa TIPUHSITA KJIaaKa C YIIUPEeH-
HBbIM 1BOM (puc. 1.2.2 0, B), 3anoyiHsIeMbIM yTeruteaeM. [Toxoxmu-
TEJIbHBIA OIBIT BO3BEACHMS TAKON KIaIKA B MHOTOSTAXKHBIX 3IaHUSIX
K 3TOMY BpeMeHH yxKe umencs (cM. pasaen 1.1, puc. 1.1.21). TommunHa
BHYTPEHHETO CJIOS KiIaaku Oblia mpuHsTa 51 cM, HapyXHOTro — 12 cM
U CJIOST YTEIUTUTENS. — 6 CM. YBeJIMUEeHUE TOJIIIUHbBI YTEIIUTEIIS ObLIO
HEBO3MOXKHO I10 KOHCTPYKTUBHBIM coobpaxkeHUsiM. CJIOU KIJIAAKU CO-
eIVHSIIOTCSI TOPU3OHTAIBHBIMU apMUPOBAHHBIMU KUPHUYHBIMU -
apparmMaMm, pacriojiaraéMbIMM C IIArOM 4Yepes3 IITh PSIIOB KJIAIKU.
B kxauecTBe yTemmTest ObLI IIPeIJIOKEH IIEHOIIOINYpeTaH ¢ Koaghdu-
nyeHTOoM TeruionposoaHocty = 0,03 Br/m? C, TeXHOJIOrUs IPUTOTOB-
neHus kortoporo umeercst B IIHMMCK. 3anmBka yremauTenst ocyiec-
TBJISIETCS B TIOCTPOEYHBIX YCJIOBUSIX B TEIJIOE BpeMsI rofia Yepe3 OCTaB-
JisseMble BO BHYTPEHHEM CJIO€ KJIaIKU NaTpyOKU U3 IJIOTHO# OyMaru.

CaMoHecyII1e CTeHbI OBLIO IPEII0XKEHO BBIITOIHITH U3 00J1ee -
(beXTUBHOI ¢ TOUKM 3pEeHUS TEIJIOTEXHUKU KIIAAKU C BEPTUKAIbHBI-
My guadparmMamMiu. ToNIIMHA BHYTPEHHEIO CJIOS KJIAAKKM IIPUHSITA
25 cMm, HapyxXHOTO — 12 cM, paccTosiHME MeXIy closMu — 14 cwm.
Cou KJIagK1 COeTUHSIOTCS MEXIY OO0 BepTUKATbHBIMU KUPITAY-
HBIMU auadparMamMy TOJIIMHONM 12 ¢cM, pacmoyiaraeMbIMUA C IIATOM
51 cM (B cBeTy). ApMmupoBaHue nuadparmM OCyIIEeCTBISIETCS TOPU30H-
TaJbHBIMU Z- 1 [-00pa3HBIMU CTEPXKHSIMM U3 apMatypsl 8Al, pacno-
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-29.1 -28.6 -29 -29.2 -29.4 -29.6 -29.7 -29.9

-24.51-20.0 =27 -26.4 -27.2 -28.3]-28.5]-29.6
-13 |-8.5 -3.3 -6.4 -9.8 -17.8]-26.2]-29.5
2.5 1] 3.1 -2.4 -4.7 -8.8 -16.7]-25.3]-29.4
10.1]1.4 -7.0 -2.7 -6.6 -14.2]-26.2]-29.4
14.2] 8.9 4.6 2.5 -1.7 -6.2 |-28.3]-29.5 ®
16.0 112.9 9.8 8.0 3.9 -13 |-28.2]-29.6
17.0 116.2 15.1 14.3 11.6 -7 |-27.5)-29.2

13.8 -1.2 |-20.9]-28.7

14.4 2 |-21.41-28.7

Yrenauremsb.
Kuprnnunas knazka.
\\\\
14.5 8.7 1-29.1]-29.2
O]

Puc. 1.2.2 g Y3en 1. Temnepatypbl B C€4€HUN B YPOBHE CEPEANHbI OKOHHOrO rnpoema
(TEnnoTeXHNYECKMii pacyeT BbirOIHEH K.T.H. KoTuHbiM M.B.)

JlaraeMbIMU C IIIarOM 4Yepe3 IIeCTh PSIOB KJIAIKM 110 BeIcoTe. B ypoB-
HE Bepxa 1 HU3a OKOHHBIX IIPOEMOB Ha BCIO JUIMHY CT€H YCTPauBarOT-
Csl TOPM3OHTAJIbHBIE PACTBOPHBIC AMa(parMbl TOJIIIUMHON 3 CM, apMU-
poBaHHBIE ceTKaMu 13 SBpl ¢ gueitkoii 15x15 cm.

MexXayoKOHHBIE TT0sICa BBITTOIHSUINCH M3 TpexcaoiHou Kinaaku. Ha-
PYXHBIN CJIOM MMEET TONIIMHY 12 ¢M, BHYTPEHHUIA CJION BBIIIIE TUIUTI
TIEPEKPBITHS BBITIOTHSIETCS TONIIMHON 12 cM 1 yTorieH Ha 13 cM, oopa-
3ysI TOMOKOHHYIO HUIITY, a IO/ IUTUTOM IMePEeKPHITHS TOJIIMHA BHYTPEH-
HETO CJI0s1 cOocTaBIsIeT 25 cM. B BepxHeit yacTu KilaaKu MeXXIyOKOHHOTO
mosica Ha OIMH PsII HIDKE ero Bepxa, a TakykKe Hall IIepeMbIlUKaMM yCTpa-
MBAIOTCS PACTBOPHBIC AuadparMbl TONIIMHOM 3 CM, apMUPOBAaHHBIC
CETKAMU U SIBJISTIOIIMECS ITPOIOLKEHUEM CETOK IIPOCTEHKOB.

C 1eJIbI0 YIIyYIIeHHS TEIUIOTEXHUYECKMX XapaKTePUCTUK CTEH JIBE
cpemHMe MTOAOKOHHBIE XKeJ1e300eTOHHBIE IEPEMBIYKI HE YCTaHABIIM-
Batorcs. I1pu aTOM B mpeneax MpoCcTpaHCTBA Hal OKOHHBIM OJIOKOM
YTEIUIUTEIb 3aJIMBA€TCSI HEIOCPEIACTBEHHO Ha OKOHHBLIN OJIOK, a 3a
€ro IpeaesaMu yCTpauBaeTCs XKeae300€TOHHAS MepeMblUKa TOJIIIN-
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HOI1 4 cM. B MecTax repeceueHUi Hapy>KHBIX U BHYTPEHHUX CTEH BbI-
MOJTHSIIOTCS apMaTypHbIE CBSI3¢BBIC CETKU B YPOBHE HM3a MIEPEKPBITUIA
¥ HU3a OKOHHBIX IIPOEMOB.

TemnorexHnyeckue pacueTsl 3maHUil BeITOJHsUIMCE M.B. Kotn-
HBIM. 3HaUEHUs IIPUBEICHHBIX COMPOTUBIICHUI TeTUIONepeaade TaHbl
B Tabxd. ??????. TemnepaTypbl B TOPU30HTAIbHBIX CEUCHUSIX (pparMeH-
Ta CTeHHBI MOKa3aHbl Ha puc. 1.2.2.1r—1.2.2.1x.

1.2.3. IIpumep peuienust Y3108 CONPANCEHUS GHYMPEHHUX U HAPYICHBIX
HeCyuux cmem u3 mpexcaoluHoll KAaoKu ¢ 6epmuKaibHoIMu ou-
appaemamu ons wcunoeo doma 6 2. Pamencikoe Mockoackoii 06-
aacmu

CoBMecTHO ¢ MHCTUTYTOM I'pakmanmnpoexT (T. 2KykoBckuii) ObLin
pa3paboTaHbl TEXHUUECKUE PEIICHUS] HAPYKHBIX HECYIIIUX U CAMOHE-
CYLIUX CTEH 13 O0JIETYEHHOM KJIaIK1 ¢ BEPTUKAJIbHBIMU AuadparMamu,
BKJTIOYAS Y3JIbI COMPSIKEHUH ¢ BHYTPEHHUMU cTeHaMU. TONIIMHA BHYT-
PEHHEro CJIos KJIaaky Obula IpUHATA 38 cM, a Hapy:XHOro — 12 cM.
B xauecTBe yTerummTesst IPUMEHSUTUCH TIMTBI 13 TIEHOIIOINYPEeTaHAa.
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Puc. 1.1.10 Knagka Hapy>XHbIX CTEH C BHYTPEHHUM CJI0eM 13 LLIaKOOETOHHbIX KaMHes. Teatp mMm.
Cranucnasckoro n Hemvposuya-HaHyeHko, 1930-e rogwl. @oTto aBTopa, 2005 r.
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Puc. 1.1.22 a, 6 3naHnsi 3 MOHOIMTHOIO XE/1e300€TOHA C HapyXXHbIMU CTEHaMM U3 06s1er4eHHoM
Knagku, ycTaHaB/ImMBaeMbIiMy Ha NEPeKpbITvs, Typums, 19977 r.: a - u3 kepaMm4ecknx KamHei ¢ ro-
PU3OHTAIIbHBIMU 1yCcTOTamMu; 6 - N3 IHeNCTOBETOHHbIX KaMHEN
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Puc. 1.1.23 r Boinycku apmatypbi n3
Hapy>XHOro €051 KNagku Ans 3a[esku Bo
BHYTPEHHWI CI0M U3 14eNCTOBETOHHbIX
KamHes

Puc. 1.1.23 a, 6 CtpoutensctBo 15-aTaxHoro
XKWII0ro AOMa C HapyXXHbIMW HEHECYLUMMU
cTeHamu U3 0b11er4eHHoN Knagku ¢
ycTaHaB/IMBaeMbIMU Ha MEPEKPbITHE,

r. OgmHyoBo MockoBsckori o6nactu, 1998 r:

a - o6Lymvi Bug 3aaHusi;

6 - KOHCTPYKUMSI HAPYXXHOW CTEHbI N3
SA4EeNCTOOETOHHbIX KAMHEV ¢ 06JINLJOBKOV
Kuprindom

Puc. 1.1.23 g YctaHoBka aghgheKTMBHOIro
yTennuTens Mexay MUeBbIM CII0em v
XKEes1e306E€TOHHOV KOJTOHHOU

Puc. 1.1.23 B KpenneHne BHYTPEHHEro cos

Knagku n3 ss4encTo6eTOHHbIX KaMHEeN K Puc. 1.1.23 e LLINoHKa 13 yTenautens Mexay

BHYTPeHHeN CTeHe 13 MOHO/IMTHOro . naTamu nepexkpbITUs 1 6ankoHa, r. OgMHLoBO
xenesobetoHa, r. OanHLoBo MOCKOBCKOW O671.  NockoBcKoii 0651acTu




Puc. 1.1.24 a XKunovi LuecTnaTaxHbivi JOM C
Hapy>XHbIMU CTEHaMu U3 TPEXCITONHOM
06.1er4eHHON Knapaku, ycTaHaBnMBaeMbIMn Ha
nepekpbiTus, yn. Monogoresapaevickas,
Mocksa, 1999 r.

Puc. 1.1.24 6 ®parMeHTbl Hapy>XHOU CTEHbI

Puc. 1.1.25a,6, 8

BoaBegeHue xwunoro
ZioMa ¢ HapyXXHbIMUN HEHECYLMMU CTeHaMU
13 0671er4eHHOV Knagku, ycTaHaBIMBaemMble
Ha nepekpbiTne, Py6nesckoe Luocce,
Mocksa, 1999 r:

a - obLymii Bug;

6 - 6asikoHHasi NmTa ¢ OTBEPCTUSIMU 1104
yrennutens;

B - Xes1e300€TOHHbIE KOHCOJIN C OTBEpPCTUSIMU
nog ytennuresb 47151 yCTaHOBKN HapyXHOro
cnosi knagku
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Puc. 1.1.26 CTponTenbCTBO 22-3TaXHOro XWI0ro oMa C Hapy>XHbIMU CTEHaMU U3 KOJI0ALEeBOV
Knagkv. OnvpaHne BHYTPEHHEro Cr105l CTEHbI MPOU3BOANTCSA Ha NEPEKPLITUE, HAPYXHOIO C/I0s -
Ha cTanbHou yrosnok, yn. Monogorsapaevickasi, Mocksa, 1999 r.

Puc. 1.1.27 a, 6, B CTpontenbCTBO 10-3TaXXHOI0 XWUII0ro 4oMa ¢ Hapy>XXHbIMyU CTEHaMU U3
MHOrocsoviHov knagku B r. KpacHoapmevick MockoBckovi o6nactu, 1999 r:

a - 06LYmii BUg 38aHns;

6 - YCTPOVICTBO rOpn30HTAaIIbHOM apMUPOBaHHOV pacTBOPHOV AnagparMel B HAPYXXHOV CTEHe;
B - YCTPOUCTBO LUMOHOK M3 YTEN/ITENS MEXAY MINTaMu nepeKkpbIT1s 6asKoHa
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Puc. 1.1.28 a, 6, B CTponTenbCTBO 3[aHus1 aHITi0-aMEPUKaHCKOM LLIKOJIbI C HAPYXXHbIMU CTEHaMun
u3 Knagku ¢ rmbkumm cesizamm, Mockea, 1999 r:

a - 06LYmi B 3aaHus;

0, B - KOHCTPYKLMSI HAPYXXHbIX CTEH U3 TPEXCIIONHOW Kaaku ¢ rubKumMm cBA3sMm

Puc. 1.1.28 r KOHCTPYKUMS HAPYXXHOU CTEHbI C TMOKUMU CBA3SIMU C 0BJINLIOBKOV GETOHHBIMM
KamHsiMu B ypoBHe Ljokonsi, Mocksa, 1999 r.
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