rNMABA BTOPASA

AE®EKTbI HAPYXHbIX CTEH C JIMLIEBbIM CJIOEM
N3 KUPMNYHOWU KNAAKA

2.1. OCHOBHble NPUY4MHBI NPOSIBJIEHUS MAcCOBbIX AeheKTOB

Bo emopoii noaosune 90-x 20006 ¢ omevecmeeHHOM 00MOCHPOEHUU
HA4aAUCh pe6oarouUOHHbIe U3MEHeHUs, B TICPBYIO OYepe/lb CBSI3aHHbIE C
HEOOXOAMMOCTbIO 3HAUYUTEIBHOIO TMOBBILIEHUSI TPeOyeMOro Cornpo-
TUBJICHUS Terulionepeaaye orpakaarouimx KOHCTPYKIMA. DTo moTpe-
0OBaJIO OT MPOEKTUPOBIIUKOB U CTPOUTENICH MPUMEHEHUS TPUHLIM-
MUATIbHO HOBBIX TEXHUUYECKUX pellieHui. Yacmo npoexmusix u cmpou-
MeAbHbIX OPeAHU3AUULE OKA3AAUCH K IMOMY He 20mO08bl N0 CAeOYIOUUM
npuvunam [2.1; 2.2].

— OTCYTCTBME BbICOKOW KYJIbTYPbl CTPOUTEIbCTBA, KOTAa 1JIs1 BO3BE-
JEHUSI TEXHUYECKU 00JIee CIOKHbBIX MHOTOCIOMHBIX CTEH TPEOYeT-
cs 1 boJiee BbICOKasl KBaTu@uUKalMsl CTpOUTEIel BceX YPOBHEH OT
KaMEHIIMKa JO MHXEHEPHO-TEeXHUYECKUX paOOTHUKOB. Y Hac Xe,
Hao0OpOT, Mpou3olla 3HAYMTEAbHas aerpaialusi, 0COOEHHO
cpeny KaMeHIIMKOB. YacTo pabOTHMKAM He XBaTaeT HE TOJbKO
YMEHMSI, HO M IOHUMAaHMUS TOrO, YTO MHOTOCJONHbBIE CTEHBI Tpe-
Oy1oT 60Jiee TIIATEIbHOIO UCITOIHEHUS;

— OTCYTCTBME B JOCTATOUHOM KOJIMYECTBE U [10 HOMEHKJIaType MaTe-
pUAJIOB IS KIaK1 — CBSI3e U3 HepXKaBelolleil cTaiu, 6a3aibTo-
BOI'O U CTEKJIOBOJIOKHA, 3aJIMBOYHbBIX O€3yCal0UHbIX YTEIUIUTECH,
TJIATHBIX YTEIJIMTENEH, yCTaHABIMBAEMbIX «B M1a3-rpedbeHb» U Ap.;

— HepasBuTas 6a3a MOHOJUTHOTO JOMOCTPOEHMUSI.

OTCyTCTBHE ONbITa BO3BEACHMSI MHOTOCJIOMHBIX CTEH CKa3aJioCh U
Ha KayeCcTBE MPOEKTOB, MPUHSTHIE PELLIEHUsI He BCeTaa yA0BIETBOPSI-
10T TPeOOBAHUSIM MO OOECIIEYEHUIO MPOUYHOCTHBIX, Ae(opMaloH-
HBIX U TETJIOTEXHUYECKUX XapaKTePUCTUK CTEH.

OcTtaHoBUMCS Ha HauboJIee YacTo BCTpeyarouiuxcs aehekrax CTeH
13 MHOTOCJIOMHOM 00JIerYeHHOM KJTaaKu.

2.2. lechekTbl yTENNSOLLErO CNOS

OaHUM 13 OCHOBHBIX TpC6OBaHI/Iﬁ K YTCIUIAIOIIMUM CJIOAM ABJIACT-
CA OTCYTCTBUC B HUX CKBO3HLIX 3a30POB, BbI3bIBACMbIX KaK HCKAYCCT-
BEHHOM YKJIAJIKOM YTEIUIUTEISA, TAaK U CBOMCTBAMM CaMOro MaTepualia
- YCAIKOW ¥ MPOCAAKOMN B TEUEHHUE KAKOTO-TO BPEMEHMU.



ITpu ykianke MMTHOTO YTEILIUTEISI €0 Hape3Ka OCYIIECTBIISIETCS
B MOCTPOEUHBIX YCJIOBUSX MO MecTy. B GoiblIMHCTBE 00OCIeayeMbiX
cJlyyaeB MOATOHKA TJIUT, OCOOEHHO U3 MEHOMOJIUCTUPOJIa, TPOU3BO-
JUTCSI HEKauyeCTBEHHO. 3a30pbl MEXIY IUIMTAMM 4acTO AOCTUTAIOT
HECKOJIbKMX CaHTUMETpoB. Hepeako LIBbI MeXIy yTeIUIMTeaeM 3a-
MOJIHSIFOTCS KJIaA0UYHbIM pacTBopoM (puc. 2.2.1 a, 6). Yacto 3a30pbl
MEXIy HU30M IUIATBl MEPEKPBITUS U YTEIUIUTEJIeM JIMOO KIaaKoi
BHYTPEHHETO CJI0SI M3 SIYeMCTOOETOHHBIX KaMH2€i JOCTUTaloT Hec-
KOJIbKUX CaHTUMETPOB (puc. 2.2.1 B, T).

[TauThl yTeriuTeasi U3 MUHBATHI Jierye MOJOTHATh APYT K APYTY
WM KOHCTPYKLUSIM CTeHbl. OQHAKO TUIMTHI HEAOCTATOUHOM KEeCT-
KOCTHU CO BpEMEHEM MOTYT ITpoceaaTh ¢ 00pa3oBaHUEM rOPU30HTAJb-
HBIX ITYCTOT. TO K€ OTHOCUTCSI U K 3aCBHITTHBIM U 3aJIMBOYHBIM yTeEIl-
qutensiM. B mocnegHem ciiydae ciemyeT TakKe oracaThCsl YCaaku
YTEILIUTEISI.

B 70-¢ ronpl GbUTM M3BECTHHI ClIydau, Koraa yrermTens u3 OPII
JaBaj B IMOJIOCTU CTEHbI CTOJIb 3HAUUTEIbHYIO YCAAKY, UYTO TTPUXOIU-
JIOCh BMOCJEICTBMM 3aKayMBaThb B 0Opa30BaBILMECS MOJOCTU Yepes
MPOCBEPJICHHBIE B CTEHE OTBEPCTUSI JOTIOJHUTEIbHbBIN yTeIIUTEb. B
HacTosillee BpeMsl pa3padoTaHbl AOCTATOUHO 3((HEKTUBHBIC 3aju-
BOUHBIC YTEILIMTEIU, yCaaKa KOTOPhIX He3HauuTebHa. TeXHoaorus
MX IIPOM3BOJCTBA 1 3aKauyky B cTeHbl uMeeTcd B LIHM M CK.

Kazanoch 6b1, ¢ MpUMeHEeHUEeM KJIaJKU U3 JIETKOOETOHHBIX U sTue-
HUCTOOETOHHBIX KAMHEM MOXHO ObLIO Obl M30€XKaTh MepeYnCIeHHBIX
BbIIIIE HEIOCTAaTKOB, OJHAKO U 3[eCh aBTOPY IMPUXOAUIOCH HAOIIO-
JaTh, KaK B pe3yjbTaTe HEKAYeCTBEHHOIO 3aIlOJTHEHUSI BEPTUKAIb-
HBIX PACTBOPHBIX IIIBOB, OTKAJILIBAHUSI KAMHEI BMECTO UX PACUJIOB-
KU 00pa30BbIBAJIUCH 3HAYUTEIbHBIC 11ICIN.

ITpu Bo3BeaeHUM CTEHBI YTEIIMTEIb YCTaHABIMBAETCS, KakK Ipa-
BWJIO, B KOJOAEL MeXAy clossMu Kiaaaku. [Ipu 3ToM KilagouyHbIi
pacTBOp IonajaeT Ha AHO KOJIOALA M CJIOM pacTBOpa TOJIIMHON B
HECKOJILKO CAHTMMETPOB 00pa3yeT «MOCTUKHU Xoyoaa». Kpome Toro,
STOT PACTBOPHBIN IIOB OYEHb HEPOBHBIN, UTO TAKXKE MPEISITCTBYET
KayeCTBEHHOM YKJIaJKe Ha HEeTO TJIMTHOTO YTSIIUTEISI.

3HAYUTENIbHO 3aTPydHSIETCS TPOU3BOACTBO pabOT MO YKJIaaKe
yTeIiuTessl B 3uMHee BpeMsi. Haubosblleil onacHOCTBIO SIBJSIETCS
rnomnajaHue cCHera v oOpa3oBaHUeE JibJa HA JHE KOJO/LIA, Kyaa roMe-
waercs yrerutenb (puc. 2.2.2). I[Tocne ux tassHus odpa3oBaHuUe He-
3aIOJHEHHBIX YTEIIUTEJIEM MOJOCTe TaKKe HeM30eKHO.

I[ToMuMo TexHOJNIOTMYECKUX 1e(DEKTOB YTEILISIOLIETO CI0SI Hepe-
KM CJydyaMd, BbI3BaHHbBIC OLIMOKAMM MpU TMPOSKTUPOBAHUU, KOTAa
MpoMep3aHKue CTeHbI 00YCIOBICHO HEAOCTATOYHBIM COMPOTUBJIEHU-
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eM Teruionepenave. He nmes goc-
TaTOYHOTO OIbITA U Oa3bl 1JI51 BbI-
IIOJTHEHUS  TEIJIOTEXHUYECCKUX
pacye€ToB, HEKOTOPbLIC ITPOCKTU-
POBLHIMKMW HAa3HA4YalOT TOJIINHY
YTEIUISIIOIIETO 1051 6€3 yueTa Imo-
TEPb TEIJIa 4YE€peE3 pPa3JIUYHbIC
BEPTUKAJIBHBIE U TOPU3O0HTaJIb-
HBbIC Z[I/Ia(bpal“MbI, CTaJIbHbIC CBd-
31 MEXIY CIOSIMMU, ABJISMIOLIUCCS Puc. 2.2.2 lNonagaxve cHera u Mycopa B o-
«MOCTMKaMH xojiona». Kpome To- 70¢7> A7 yTemmreni

TO, B MECTax pacCIIOJIOXKEHMU 3TUX

BKJIIOYEHUU B TIEPBYIO OUEPEIb HAPSIAy C OKOHHBIMU OTKOCAMU U yI-
JJaMH1 BO3MOXHO O6p330BaHI/Ie KoHJeHcaTta. Bo uzdexaHue 3Toro Temn-
JJOTEXHUYCCKHNE paCUYEThI ITPEAITOYTUTEIbHO BBIITOJIHATD 11O ITporpamM-
M€, pean3yIolIeii METOJ KOHEYHBIX 2JIEMEHTOB B ITPOCTPAHCTBEHHOM
ITOCTaAaHOBKE.

2.3. [lecheKTbl y3N10B KPEMJSIEHUSA CII0EB HapPYXXHbIX CTEH
2.3. 1. /lechekmbl y3106 ONUPAHUS HAPYHCHO20 CAOSL U3 KUPNUUHOU KAAOKU

BeprukanbHble ¥ ropu3oHTaJbHbIE AeopMallii KJIaAKU HapyK-
HOTO M BHYTPEHHETO CJI0EB HapYXXHbIX CTEH MOTYT 3HAYUTEJIbHO OT-
JINYAThCS APYT OT APYyTa BCIASACTBUE PA3IMUHBIX TEMIIEpaTypHO-BIaX-
HOCTHBIX YCJIOBUIA, B KOTOPBIX OHU HAXOMASITCS, Pa3IUUMIi B CBOMCTBAX
caMUX MaTepuajioB U HEOAMHAKOBOI HArPy3KU Ha 3TU cJIou. YeM BbI-
11Ie U MPOTsSKEHHee 3JaHue, TeM 0oJIble pa3HOCTh AehopMaluii Cio-
€B CTeHBI 1 TeM OO0JIbllIe BEPOSITHOCTb OTPhIBA OJTHOTO CJI0SI OT APYTO-
ro (rmoapo6Hee cM. rjaBbl 7—9).

Bo uzbexaHue 3TOro Hapy>XHbIe CTEHbI Pa3pe3aroTcsl BepTUKAJb-
HBIMU U TOPU3OHTAJIbHBIMU Ae(OpMallMOHHBIMU HIBaMu. Ceituac Ha-
nboJjiee pacmpoCTpaHEHO TEXHUUYECKOE pelleHMe, KOrjJa B MHOT03-
TaXXHBIX 3JaHUSIX TOPU3OHTAJIbHBIE ILLIBBI IEJAl0TCsI, KaK MPaBUJIO, B
YPOBHE TepeKpbITUil Kaxaoro ataxa (riaasa 10). [Tpu aTom Hapyx-
HbIA CJIOW yCTAaHABJIMBAECTCS HA CTAJbHOM YIOJIOK, KPEISIIIMKUCS K
TUIUTE TIePEeKPbITUSI WM KapKacy, a BHYTPEHHUI CJOW KJIaAKU - Ha
TUIUTY TIEPEKPBITHSI.

M3BecTHO MHOTO ClyyaeB ¢ HEKaueCTBEHHBIM BBIMTOJHEHUEM Y3-
JIOB ONUpPaHUS B CI0SIX Kiaaku. Haubosee yacTo crajin BCTpeuaThest
cJlyyau, KOTJla Hapy>KHbI CJI0M KJIaJKW TOJIIUHON B mojkuprnuya (12
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CM) CBEIIMBAETCS CO CTAJIbHOTO yroJjiKa 6osiblie, ueM Ha 4 cM. M3Bect-
HBbI cllydyau, KOTJa HapyxXHbII CJI0i cBelluBajics U Ha 15 cMm (puc.
2.3.1— 2.3.3). AcHo, YTO HU O KAKOM FOPU30HTATbHOM
JnehopMallMOHHOM 1IBE B 3TOM CJlydyae He MOXET ObITb M PeuM, Tak
KaK KaMeHIIMK BMECTO yIIPyroro Marepuana aeopMaiioOHHOrO 111Ba
BBIHYXJIEH YKJIa[blBaTh KJIAJOUYHbI pacTBOpP M 00l Kupruya (puc.
2.3.4).

M3BecTHBI ciiydyau, Koraa HelmpoayMaHHOE IMPOEKTHOE pelleHUe
HE MO3BOJISIET BHIMIOJIHUTb TOPU3OHTAJIbHBIN J1e(hOPMALIMOHHBIN 1110B
KauecTBeHHO. Tak ObLIO MpU CTPOUTEILCTBE AOMa Ha bakyHUHCKOI
ynuue B Mockse (2003 rox). 1o npoekTy Hapy>XHBII CJIOW TOJKEH
ObUI MO3TAaXKHO ONMUPATHCS Ha KOHCOJBbHYIO 0aJIKy U3 apMUPOBAHHOM
KJIaJK1 BBICOTO B HECKOJILKO PSiA0oB Kuprnuua (puc. 2.3.5). Yerpoii-
CTBO TOPU3OHTAJBHBIX Ae(POPMALIMOHHBIX ILIBOB, pa3pe3arollnX Ha-
PYXHBI CJIO KJIaIKU B YPOBHE KaXKIOTO 3Taxa, MpeIyCMOTPEHHBIX
MPOEKTOM, TaM MPAKTUUYECKHU HE BbIMOJHSUIOCH. [IpuunHOi TOMY ObI-
JIO TO, UTO B CJyyae YCTPOMCTBA I1IBa CBeXasl KjajKa OMOPHON KOH-
COJIbHO OaJIku He cMorJjia Obl BOCIPUHUMATh HArpy3Ky OT Beca Bbl-
LIeJiexallieit Kiaaky Hapy>KHOTO CJI0SI.

B 2007 r. mpou30LUIO YaCTUYHOE OOpPYIIEHWE JIMLIEBOTO CJIOS
KJIagKy Ha gome 1o yi. [letpo3aBoackast B Mockse (puc. 2.3.6 a, 0).
[TpoekTOM OBLIO MPEIYCMOTPEHO IO3TAXKHOE OMMpaHUE JULIEBOIO
CJI0s1 KJIaAKU TOJIMHOM 12 ¢cM Ha MOHOJIMTHBIE XeJIe300€TOHHBIE Te-
pekpoiThs (puc. 2.3.6 B). [1o mpoekTy Kitagka JTUIEBOTO CJIOS JOJIKHA
ObLIa cBellMBaThes Ha 4 cM. Topell TIMThl NePEKPBITUST 3aKPbIBAJICS

CHapyXu pachujieHHbIMU B IPO-
120 ), 180 250 JOJbHOM HampaBJIeHUU KUpInya-
mu. [lon pacnuieHHbIMU KUPIU-
YyaMu TOPU3OHTAJbHBIN IIOB 3a-
MOJIHSIICSA KJIaJIOYHbIM PacTBO-
. poM. TakuM 00Opa3oM, TOpPU30H-
TaJIbHBIA Je(OpMalMOHHBIN 1TOB
yCTpauBaJIcsl TIOA TJIUTOM MepeK-
[ PBITHSI HE HA BCIO TOJIIMHY JIUILIE-
Boro cJjiost (12 cM), a TobKo Ha 8
cM. B nmeiicTBUTEIBHOCTU e BO
MHOI'MX MECTaX CBEC KJIaAKU JIv-
I LIEBOIO CJIOSM MPEBBICUJ ITPOEKT-
" Hoe moJjioxkeHue. B mecre obpy-
Y LIEHUS JIMLIEBOM CJION OBbLI MOJI-
Puc. 2.3.5 Y3en onvpanus nLeBoro cos Ha HOCTBIO CMEIIIECH C OITOPLI.

KUPNYHYIO KOHCO/b B JOME Ha baKyHWHCKOV
ynue B Mockse Takum 06pa30M, MO2KHO CAC-

-
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JIaTh BBIBOI O TOM, YTO Je(MEKTHI Y3JIOB ONMMPaHUS HApY>KHOTO CJIOSI M3
KUPIYHOM KJIaIKK BBI3BAHEBI HE TOJIbKO HEKAYEeCTBEHHBIM MCITOJTHEHM -
eM paboT, HO M HeIopaboTKaMK CaMUX IMPOEKTOB. boliee Toro, M3BeCTHO
MHOTO CJTy4aeB, KOTIa TOpU30HTAIbHBIE Je(hOpMAIIMOHHBIE IIIBBI IIPOEK-
TOM BOOOIIIE He MPeIyCMaTPUBAJINCh.

[TpumepoM TOMy CITYKUT 22-3TaskKHbBIN XKUJIOM TOM Ha yJI. Marau-
Toropckasi B Mockse (puc. 2.3.7a, 0, B, T, 1, €, X, 3, 1, K, J1). Tam onu-
paHue JTUIEBOTO CJIOS KJIaIKW OCYIIECTBISIOCH HA CTAJTbHBIC YTOJIKH,
MpUYeM HadMHas TOJIbKO C IIeCTOro 3Taxa. Ha BCio BBICOTY 3MaHUS
TOPU30HTAIbHBIE Ae(OPMAIIMOHHBIE IIIBBI ITPEIYCMOTPEHBI He OBLITH.
KperieHne TUIIeBOro CJIost OCYIIECTBICHO TMOKMMHU CTATBHBIMU CBSI-
3siMU (ITOApOOHEe 0 KOHCTPYKIINU CTeH AoMa 1 JeeKTaxX CM. pa3aeibl
2.5.219.3).

B nmome Ha 3o0osornmdeckoii yi. B MoCKBe OINMUpaHUe JIMIIEBOTO
CJI0S1 KJIAIKW OCYIIECTBIISTIOCH Ha CTaJbHBIE YTOJKU B YPOBHE TIEpPeK-
PBITHIT Kaskaoro 3taxa. OJHaKO 3TO He CIaciIO OT MOSBIICHUS B JIUIIC-
BOM CJI0€ KJTAAKHM BEPTUKAJBHBIX TPEIIWH W pa3apo0JIeHIST KUPITJa B
YPOBHE TMEPEKPHITHIA, TTOCKOJBKY HM TOPU3OHTAJIbHBIX, HU BEpPTH-
KaJIbHBIX 1e(hOPMALIMOHHBIX IITBOB ITPOEKTOM ITPEAYCMOTPEHO He ObI-
Jo (puc. 2.3.8 a, 0, B).

JpyruM aHaJIOTHYHBIM TIPUMEPOM CIIYKUT 31aHue Ha yir. Ctapoc-
noboackast B Mockse (puc. 2.3.9 a, 0, B, I, A). Tam Takke onupaHue
KJIaJIKW JIMLIEBOTO CJI0S OCYIIECTBIISIOCH Ha CTaJIbHBIe yrojku. OmHa-
KO KpeTuIeHHe JIUIIEBOTO CJI0ST OCYIIECTBIICHO KeCTKUMM CTaTbHBIMU
CBSI3SIMM, BBITIOJTHEHHBIMU M3 CTAJIGHBIX KPOHIITEITHOB.

CIMCOK 3IaHMIi ¢ aHAJIOTMYHBIMU Ie(heKTaMK MOXKET OBITh TOTTOJ -
HEH He OMHUM JIeCITKOM aJpecoB TOJIbKO IO OMHOI MoCKBe.

2.3.2. Heydoenemeopumenvroe Kpenaenue HAPYICHO20 CA0SL U3 KUPAUY-
HOU KAQOKU K 6HYMPEHHUM CAOAM

B 0oJbIIMHCTBE MPOEKTOB KpeIIeHNE HAPYKHOTO CJIOS KJIaIKh
OCYIIECTBJISIETCS K BHYTPEHHHUM CJIOSIM WUTH 3KeJIe300eTOHHOMY Kap-
Kacy ¢ MMOMOIIBIO TMOKMX cBsi3eit. [1oapo6HO 0 KOHCTPYKIIMSIX THOKMX
CBsI3eil TOBOPUTCS B TJ1aBe 9.

— MOXHO OTMETHTHL Cleaylollne, Haubojee paclpocTpaHeHHBIE
OIIIMOKM TIPU YCTPOMCTBE TMOKMX CBSI3€, KOTOPHIE YKe ITPUBEIIN
WJIA MOTYT TIPUBECTH 10 MCTEYEHUN HEKOTOPOTO BpEMEHU K aBa-
PUITHBIM CUTYALIVISIM:

— HEIOCTAaTOYHAasT CTOMKOCThb K KOPPO3HH;

— WBJUIIHSS TOJATIMBOCTD U3 IIOCKOCTH CTEHBI;
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— W3IHWIIHSS XEeCTKOCTh Ha
CIIBUT;

— HEYIOBJIETBOPHUTEIbHAS aH-
KepoBKa B KJAAKYy JIMIEBOIO M
BHYTPEHHETO CJIOEB;

— 0OJBIIIOE PACCTOSTHUE MEXKIY

cBa3samMu - (2.5.3.) (cMm. cTp.
229222).

M3BecTHEBI ciyyau, Koraa rub-

A Yupyras
MPOKIajIKa
250 260 120 TeILUINTEND

Yen A

KM€ CBSI3UM BBINOJHSIJIUCH U3

OOBIYHOI MOJOCOBOI CTaJIM BO-

o01ie 06e3 aHTUKOPPO3UIHOTO

= nokpbiTusi (puc. 2.3.10 a, 6, B).

1 -Memitan - BerecTBEHHO, YTO pacroliarae-

! Masg B CJI0€ YTEIUIUTENS CBI3b 110

“e“e“;';‘;;:f; MNPOIIECTBUA HECKOJIbKUX JET

) oyt MOJHOCTBhIO Koppoaupyer. B

N CBOIO O4Yepeab 3TO HEMUHYEMO

Puc. 2.3.6 B Y3en onvpaHusi InLeBoro cros MPUBEACT K 06py1_HGHI/IIO JINLEBO-
Knagku Ha rnanTy rnepexkpbITus TO CJIOY KJ-IaZ[KI/I.

YacTo CBSI3M BBIMTOJHSIIOTCS U3

OLIMHKOBAHHOW CETKM WJIX THYThIX apMaTypHBIX cTepxkHel. KayecTBo

MOKPBITHUSI MX OBIBA€T HACTOJIBKO HEYIOBJIECTBOPUTEIBHBIM, UTO €I

MNpHY YKJIaAKe B CTEHY Ha HUX BUIHBI CJIeIbl KOppo3uu. bosee Hagex-

HBIMU C TOYKHU 3PEHMSI CTOMKOCTH K KOPpPO3WU, Ha IMEPBbIA B3I,

SIBJISIIOTCSI CBSI3M U3 CTEKJOBOJOKHA. OJHAKO M OHU TOABEPKEHbI

KOppO3MH B IIEJIOYHOM cpejie, KOTopasl IIPUCYTCTBYET B PACTBOPHBIX

IIIBax.

CBS131 JOJIKHBI OBITh JOCTATOYHO KECTKUMMU U3 TJIOCKOCTHU CTEHBI.
B xauecTBe mprMepa HEAOCTAaTOYHO KECTKUX CBI3€i MOXKHO MPUBEC-
TH KOHCTPYKIIMIO, TPUMEHEHHYIO Ha YIIOMWHABIIEMCS BBIIIIE JOME Ha
yi1. [lerpo3aBonckast B Mockse (puc. 2.3.6 B).

Tam ObLIM MPUMEHEHBI CBSA3U U3 Iep(OPUPOBAHHOM MOJIOCHI, BbI-
MOJIHEHHOM U3 HepxKaBetolleit ctanu. OQHOM CTOPOHOI Mmojioca 3aBO-
JINJIACh B PACTBOPHBIN 1IOB KJIAAKK, a C APYTrOM €€ U30THYThIM Kpai
MNpUCTperBaics K 0eToHy. B 3aBUCMMOCTH OT pacCTOSIHUSI 1F00EIIS OT
yIJjia, B KOTOPOM M30THYTa I10JI0Ca, HOAATIMBOCTh CBI3U M3 MJIOCKOC-
TH CT€HBI MOXET JOCTUIaTh OJHOTO CAHTUMETpa 1 0osiee. BKIounThb-
csl B paboOTy Takasl CBSI3b CMOXET TOJIbKO NP MOSIBJCHUU B JTULIEBOM
CJIO€ 3HAYUTEbHBIX TPEIWMH. bojee Toro, JKeCTKOCTH PSIOM pacro-
JIOKEHHBIX CBSI3€ii TOJXKHbBI ObITh 1OCTATOYHO OJIU3KU MEXIY COOOIA.
B npoTtuBHOM cilyuyae Hanbosiee KeCTKHUE CBSI3M BBIKJIIOYATCSI U3 pabo-

Konconb mmutst
IePEKPLITHS

[
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THI IO TOTO, KaK B Hee BKITIOUATcs 6oJiee IMoAaTiuBbIe CBSI3H.

I[Tpumepom cBs3eii, 00MamaIOIINX W3JUIIHEN XXECTKOCTBIO Ha
CIIBUT, SIBJISIIOTCS TIPUMEHEHHBIe Ha ToMe Ha CTapociao00ICKOM Y-
e B MockBe cTajibHbIe KpoHIITeiHbI (puc.2.3.9 B). B riase 9 npuse-
JIeH pacyeT CTEHBI TOTO 3MaHUST Ha I CTBUE TeMIlepaTyphbl. TaM Imo-
Ka3aHo, YTO OTHOI W3 TIPUYUH TOSIBIICHUS B JIUILIEBOM CJIO€ HapyXK-
HBIX CTEH 3TOTO JOMa TPEIIWH M CKOJIOB KJIAIKU B YPOBHE MEPEKPHI-
THUIL SBIIIETCS TIPUMEHEHWE B KA4eCTBE CBS3eil XXECTKMX CTaJTbHBIX
KpoHIuTeiiHOB. [logpoOHee 0 KOHCTPYKUMUSIX CTEH 3TOro 3AaHus U
BBISIBJICHHBIX AedeKTax cM. pa3aen 2.5.3.

[IpoyHOCTH AaHKEPOBKM B PAaCTBOPHBIC IIBBI KJIAIKW MHOTHX W3
MPUMEHSIEMBIX CBSI3€il HUTIE He perjlaMeHTUPOBaHa 1 9acTO He U3Be-
ctHa. Cepbe3HOe OITaceHNe BBI3bIBACT HANEKHOCTh AaHKEPOBKH HEKO-
TOPBIX BUIOB CBSI3¢ B PACTBOPHBIE IIBBI KJIAIKN M3 JIETKOOETOHHBIX
0JI0KOB ¢ 00beMHOM Maccoit Huxe 400 Kkr/m3.

PaccTossHre MexXmy CBSI3SIMM BO MHOTMX IPOEKTaX Ha3HAYaeTCsI
6e3 Kakoro-1mbo odocHoBaHMsI. Ha cTpoiike paccTosTHUE MEXIY CBSI-
35IMU U MECTa UX IMIPUBSI3KN, YKa3aHHBIE B IPOEKTE, HAa MHOTUX M3 00C-
JIeZIOBAaHHBIX 3IaHWIA He COOTIONCHBI.

2.4. OnupaHue Ha NMLUEBOW CIION 6afIKOHOB

B 10-3TaxnoM xuiiom gome B . KpacHoropcke MocKoBCcKoIi 00-
nactu (puc. 1.1.27) onupaHue 6aJIKOHHBIX TJIAT OCYILIECTBISIOCH He-
MOCPEACTBEHHO HA HAPYXXHBIN CJION KJIaAKW TOJIIMHOM 12 cM, 4TO
noTpeOOoBaioO BHECTU M3MEHEHUST B MPOEKT YXe B IPOLIeCCe CTPOU-
tesabcTBa. [lo pekoMeHaau aBTopa OaJKOHHBIE IUIATHI CPEAHUX U
BEPXHUX 3Taxell ObLIM BBIMOJHEHBI HEPa3pe3HbIMU C TLJIUTAMU Tie-
PeKpbITHiA. JIJ1s1 3TOro BMECTO COOPHBIX TLJIUT TaM ObUIM BBITTOJHEHBI
YYaCTKU U3 MOHOJIMTHOTO Xejie300eToHa. KpoMe Toro, cylecTBoBaja
BEPOSITHOCTD CPe3a HAPYXKHOTO CJI0S KJIaJAKKU 110 MPUUMHE 3HAYUTEb-
HOI pa3HOCTU BePTUKAJIbHBIX JeOopMalivii HAPY>KHOTO U BHYTPEHHEe-
ro ciioeB. Bo uzbexaHue 3TOro JuLEBOI CIOM MO yKa3aHUIO aBTOpa
ObLI YCTaHOBJIEH Ha BBHITTOJHEHHbBIE B MOHOJUTHBIX TLJIMTaX KOHCOJIU
J1M00 HA MOHOJIMTHbBIEC OAJIKU, YJIOXKEHHbIE MEXAY IIMTAMU MEPEKPhI-
tuit (puc. 1.1.27 B).

2.5. MaccoBoe nposiBnieHne getekToB Hapy>XXHbIX 06Jer4yeH-
HbIX CTeH 34aHUI, BO3BOAUMbBIX C KOHLUa 1990-x roaos



2.5.1.OcHosuble 6udvl nocaedcmeuii 0ONyu,eHHbIX OUUOOK NPU NPOEKMU-
POBAHUU U CIPOUMENbCINEE

JormyieHHbIe MPHU TTPOSKTUPOBAHUM U CTPOUTEILCTBE OITMOKU
YacTo MPOSIBIIIIOTCS He cpasy, a CITyCTsI TOBOJIb HO JJIUTEILHOE Bpe-
Mms. B psime cirydaeB neeKThl 00HAPYKMBAJINCH CITYCTSI HECKOJIBKO JIET
MocJie OKOHYAHUSI CTPOUTENIBCTBA.

HauGonee pacrnpocTpaHeHHBIMU AedeKTaMu Hapy>KHOTO CIIO,
MPOSIBIISIONIMMHUCS Ha ITOCTPOCHHBIX B IMOCJEIHEe BpeMs 3TaHUSX,
SIBJISTIOTCST:

— obpa3oBaHWEe M PACKPBITHE BEPTUKAJIBHBIX TPEIIVH B JIUIICBOM

CJ10€ U3 KUPITWIHOM KITaIKH;

— paspylieHre KUPITMIeil TUIEBOTO CJIOSI B YPOBHE MEPEKPHITHIA.
— TOSIBJIEHUE B INTYKATypKe MO JIUIIEBOMY CJIOI0 TOPU3OHTATbHBIX

TPEIIVH B YPOBHE IMEPEKPHITHIA.

Kpome Toro, B MHOTOCJIOMHBIX CTEHAX Cephe3HOM MPOobIeMoit oc-
TaeTCsT HeIOCTAaTOYHOE COMPOTHUBIICHUE TeTIonepeaaye.

B kauecTBe IIprMepa HIKe MTPUBEIECHBI OITMCAHUS Ie(PEKTOB JIUIIE-
BOTO CJIOST HAPYKHBIX CTeH BO3BEICHHBIX B ITOCIIEAHEE BpeMsT 3MaHUIA.

2.5.2.Ilospexcdenus Kaaoku auueeoeo caos 22-3maicHoeo Huio2o 0omMa
Ha yauye Maenumoeopckas ¢ Mockee

3panune rmoctpoeHo B 2003 romy. O0wmii Bua odciiemyeMoro gpar-
MEHTa 3JaHus puBeAcH Ha oTo 2.3.7a, pparMeHT Ij1aHa HeCyIInX
CTEeH M MWJIOHOB ITOKa3aH Ha puc. 2.3.70.

Hecyime a1eMeHTBI HApYXKHBIX U BHYTPEHHUX CTEH W TIEPEKPBITHIA
BBITTOJTHEHBI 13 MOHOJIUTHOTO 3KeJle300eToHa. 2Kele300e TOHHbIE IO~
HBI HAPYXXHBIX CTeH nMeloT ToiuHy 30 cM. [TMIoHBI 0OJMIIOBaHBI
KJTagKOM TOJMIIMHOM 12 CM M3 TIMHSHOTO KepaMHUYECKOro KUpPITNYa.
Mexny JMIEBBIM CI0EM W3 KUPITYa U KeJIe300eTOHHBIM TTHJIOHOM
WMeeTCsI CJTOM YTeTUTUTEIIS U3 MUHEPAJIOBATHBIX TITUT TOJIIMHON 26 CM.

KperieHnne TULIeBOTO CIIOS K KeJIe300€ TOHHBIM MTAJIOHOM OCYIIIE-
CTBJISIETCS] TUOKUMM CTATbHBIMU CBA3IMU. OTHOM CTOPOHOM CBSI3U
KPEITITCS K XKeJIe300eTOHHOMY MUJIOHY TIPY TTIOMOIIY CTAJTbHBIX IO~
Gereii, a Ipyroil — 3aBeicHBI B TOPU30OHTAIbHBIC PACTBOPHBIC IIBBI.
KosinyecTBo CBA3€i 10 IPOEKTY COCTABIET 5 1T, Ha 1M2.

B ypoBHE MeXIyaTaxKHBIX TTEPEKPBITHI JTULIEBO CJION KJTaIKU Ha-
YMHas ¢ IIeCTOro 3TaXka yCTaHaBJIMBaeTCd Ha CTaTbHOM yrojok Ne 10,
KPEMsIIUIACS ¢ TTOMOIIbBIO CTAJIbHBIX A100€/ei K IePEeKPhITHIO.

Ha ygacTke Hapy>XHBIX CTEH, TZe XeJIe300e TOHHBIE TTHIIOHBI OTCY-



TCTBYIOT, BHYTPEHHUI CJIOI CTeHbI TOJIMHOMI 40 CM BBIMTOJHEH KJIa-
KO U3 STYeMCTOOETOHHBIX KAMHE. DTOT CJI01 CTEHbI MTO3TAXKHO OMU-
paeTcsl Ha TUIUMThI MEPEKPHITUIA.

CHapyXu KJIaJiKa U3 ST4eMCTOOETOHHBIX KaMHel 00JIMLIOBaHA CJI0-
eM KJIaJIKM M3 MIMHSHOTO KUpIMya ToJaiuHoi 12 cMm. CBsI3b ClIOeB
OCYILECTBJISIETCS] 3aBEICHHBIMU B 00a CJIOSI THIYKOBBIMU KUPITUYaAMMU.
[TepeBsizka ciI0€B 10 MTPOEKTY OCYLLECTBIISIETCS Yepe3 TPU Psifa Kilazi-
ku. TakuM o0pa3oM, JIMIIEBOM CI0M M3 KMPITMYHOM KJIaIKK 10 Bceit
BBICOTE CTEHBI HE OTMPAETCS Ha MEePEeKPbITUSI MU KaKue-I10o apyrue
BJIEMEHTHI.

[TpoBeaeHHBIM O0OC/IEIOBAaHUEM YCTAHOBJIEHO, YTO B PSIAE MECT
(puc. 2.3.7 T) yrojoK OTCTOUT OT Kpasl XKeJe300€TOHHOW IJIUThl Ha
4—5 cM. 3a30p MEXIy YTOJIKOM U TJIUTOM 3aII0OJTHEH pacTBOPOM, OTOM-
TBIMU KyCKaMM KUpIiM4a, KaMHsl. B 3Tux MecTtax omuparoliyecs: Ha
YTOJIOK KUPITMYM CBEIIMBAIOTCS C Hero mpuMepHo Ha 4 cM. B otaenb-
HBIX MeCTax, IJe YroJIKM PacIoOXeHbl MPAKTUYSCKU BIIOTHYIO K
TUIUTE TIePEeKPbITUS, IMLEBbIE KUPITUUYU CBELIMBAIOTCS C YIOJIKa Moy-
™™ Ha 6 cM (puc. 2.3.7 n).

l'opusoHTaNbHBIE PACTBOPHBIE LIBBI MEXIY HU30M YroJjiKa U Bep-
XOM TOJBEJCHHOM MO HETO KJ1aJK1 BO MHOTUX MECTaX UMEIOT HU3KOe
KauecTBO. ToJIMHA IIBOB B PSIIE MECT COCTaBJISIET BCETO 2—3 MM,
1LIOB TaM He MOJHOCTBIO 3aII0JHEH PACTBOPOM.

B psine MecT ypoBeHb THIYKOBOIO psiia MPUXOAUTCSI HA YPOBEHb
TUIUTHI NepeKpbITUsI. THIUKOBBIE KUPIUYU TaM ObLIM CPYOJICHBI 110
nnvHe (puc. 2.3.7 1, puc. 2.3.7 ¢). Tam, rae KUpIuYU THIYKOBOTO psija
MOTAJIY BbILLIE YPOBHSI TJIUTHI IEPEKPBITUS, TYEMCTOOETOHHbIE KAMHUI
WHOT/Ia ObUIY TTOAPYOJEHBI IJIsl 3aBOJIKU ThIYKOBBIX KUPITUUEIA.

Ha yriy 3maHust B IMLEBOM CJI0€ KJIaJAKU U3 KepaMUYeCKOTo KUp-
nuya o6pa3oBajgach BePTUKAIbHAS TPEIIMHA B YPOBHE TPEThErO-111eC-
toro staxei. LllupuHa packpbITUsI TPELIMHBI COCTaBISIET A0 5 CM
(puc. 2.3.7 x, 3, 1). B ypoBHe 111eCTOr0 3Taxka TpelllMHa OOHapyXeHa
He OblLj1a, OJIHAKO B YPOBHE CEIbMOTIO 1 BbILLIE TPEILIMHA OTISITh MOSIBU-
Jlach, XOTSI U HE CTOJIb 3HAYWTEJbHAasl, C IIMPUHONW PACKPBITUS 10
1,52 mMM.

I[ToMuMO BepTUKAIBbHON TPEILIMHBI HA TOM XK€ YIJIy 3JaHUsI, HO YXe
B cTeHe 1o ocu 1 Mexay ocsimu I'-J1 B TULIEBOM cJl0€ KJIaJAKU UMEeTCs
HaKJIOHHasl TpelllMHA C IIMPUHON pacKpbITus 10 2 cM (puc. 2.3.7 n).

XapakTep TpellUH B JIUILEBOM CJI0€ Hapy>XKHBIX CTEH TOBOPUT O
CJIEAYIOLIEM.

JIuueBoii ciaoit Kiaaaku, pacroNoXeHHBIN CHApYKU XKeJ1e300eTOH -
HOTO MMUJIOHA, B YPOBHE UETBEPTOrO- IIECTOIO 3TAXKEH BHIMYYUJICS U3
CBoel IIocKOCTU. MakcuMalibHasi BeJIMUMHa BbITMOA CJ10s1 COCTaBuIa
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Puc. 2.3.7 6 @parmeHT rnnaHa TurnoBoro ataxa agaHvs Ha yn. Marautoropckasi 8 Mockse

B YPOBHE Y€TBEPTOIO 3Taxka 0KoJIo 5 MM. [1pu Takoii BeIMUMHE OTPhI-
Ba JIMIICBOTO CJIOST OT PACIIOJIOXKEHHOTO 32 HUM XKeJIe300€TOHHOTO ITH-
JIOHA BITOJTHE BEPOSITHBIM CTAHOBUTCSI BBIXO U3 CTPOsI THOKMX CBSI3EH,
KPEensuX HapyXKHbIii CJI0H, 32 CYET UX BbIPbIBA UJIM PA3pbIBa.

Ha nmpyrom ywactke 3maHusi B YpOBHE TEPEKpPBITHS Hal IIEPBBIM
3TaXXOM ITPOM3OIIIO Pa3apobIeHUe JIMIIEBOTO CJIOsl KJIauku (puc.
2.3.7 x).

PeMOHT KJIagKu OCYIIECTBIISIICS IEPEKIIAIKONW OTCIOMBIIETOCS
Hapy>KHOTO CJIOSI Ha BBICOTY JICBSITH 3TaXKEH.

Jas1 aHajauM3a HaNpsOKeHHO-Ie(OPMUPOBAHHOTO COCTOSTHUS
KOHCTPYKIIMIA HapYXXHBIX CTE€H, B TOM YMCJIC JIMIICBOTO CJIOSI KJIaIKH,
OBLT TPOM3BEICH pacyeT 22-3TaxkHOT'O IIPOCTPAHCTBEHHOTO (hparMeH-
Ta 30aHus 10 rporpamme «JIupar», peaausylolnii METOA KOHEYHOTIO
ajieMeHTa (boJiee moapodHOo cM. paznen 9.3.1).

BbI10 ycTaHOBIEHO YTO OCHOBHOM ITPUYMHOM OTCIIOCHUSI JIUIIEBO-
IO CJIOs KJIaaKu W pa3npoOJieHUs KUpIIMYa B YPOBHE NMEPEKPBITUIA
SIBUJIOCH OTCYTCTBME B JIMLIEBOM CJIO€ TOPM3OHTAIIBHBIX U BEPTUKAJIb-
HBIX Ae(hOpPMaIIMOHHBIX ITBOB. ['OpM30HTAIbHBIE IITBBI HEOOXOIUMBI
JUTSI KOMITEHCAIIMU Pa3HOCTA BEPTUKAJIBHBIX ITePEeMEIICHUI XKeIe30-
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Puc. 2.3.7 B [lpoekTHoe peLueHne y3na Puc. 2.3.7 r Y3nbl onvpaHusi IMLeBoro crios rno
KpenneHusi IMYeBoro criosi KNaaku HapyXHow peaynbTaram obcnefoBanus. 3gaHve Ha
CTEHbI K MOHOJINTHOW Xes1e306ETOHHOV CTeHe yn. Marnntoropckasi B Mockse

OeTOHHOrO Kapkaca (TUJIOHA) U
KUPIUYHOMN KJIaIKW, BBI3bIBAC-
MBIX KPaTKOBPEMEHHBIMU U JUTH-
TEJIBHBIMM JIeDOpMaIIUSIMU MaTe-
puajgoB (ycaaku, HabOyxaHus,
MOJI3y4eCTH), a TaKKe TeMIlepa-
TYPHBIMU JepopMaliMsIMU, BBI3-
BaHHBIMU M3MEHEHHUEM TeMIlepa-
TYPBI BO3IyXa ¥ COJIHEUHOM pajam-
anueli. BepTukanbHbIC — IIIBBI
MpU3BaHbl B OCHOBHOM KOMIICH-
CHpOBaTh TEMIIEpPaTypHO-BIIAX-
HOCTHBIE AehopMaIiuu.

Puc. 2.3.7 o

2.5.3. Tlospexncoenus Knadku auyeeoeo caos 22-amaxicHoeo Heuno2o 0omMa
Ha yauye Cmapocaobodckas 6 Mockee

Crnucok 3maHuii, UMEIIIMX aHaJIOTUYHbIe Ae(EKThI JULIEBOrO
CJI0sl, MOXHO TIOMOJHUTb J0oMOM Ha yiauue Crapocioboackasi B
Mockse. 3ganue Bo3BeneHo B 2001 romy 1mo mpoekTy, pa3paboTaHHO-
My B 1999—-2000 ropax.

31aHue BHIMOJIHEHO U3 CEMU PA3HOYPOBHEBBIX CEKIIUIA C BHICOTOM
Haa3zeMHou yactu 3—17 araxeit. OOLIMI BUA 30aHUSI PUBEICH Ha
puc. 2.3.9 a. [1ox 3maHueM pacriojiaracTcs HapKoBKa.

KoHcTpykTriBHasI cxema 30aHMs cMellaHHas. MOHOMUTHBIE XKejie300e-
TOHHBIE MEePEKPBITHSI OIMMUPAIOTCS HA TIOTNIEPEUHbIE CTEHBI U HA PACTIONOXKEH-
Hble MeXIy HUMU 110 HApY>KHOI CTeHe KOJIOHHBI. B 17-3TaxkHol ceKmm He-
CYLLIMMU SIBJISTIFOTCSI [IPOIOJIbHBIE U MTOMEePEUHbIE CTEHbI 13 MOHOJIUTHOTO 3Ke-

11



JIe300€TOHA U KOJIOHHBI.

HapyxHbie cTeHbI 00ITMIIOBAHBI KUPITUYHOM KJIaIKOM TOJNIIMHON B
noskupnuya (12 cm). KoHCTpyK1MsI BHYTPEHHETO CJIOSI HApy>KHBIX
CTEH TI0 TIPOEKTY MTPUHSITA TPEX THUIIOB:

— HecylIre XeJie300eTOHHbIe KOHCTPYKIINY CTEHBI;

— KJIaJKa M3 TIEHOOCTOHHBIX KaMHE, yCcTaHaBJIMBaeMbIX Ha Tie-
PEKPBITHS;

— KAPIUYHAs KJIaaKa TOJIIMHOMN 25 cM.

Ha yJacTkax Hapy>kKHBIX CTEH ¢ BHYTPEHHUM CJIOEM M3 XeJie300¢e-
TOHA ¥ KUPITMYHOM KIJTAAKM 3a JIMIEBBIM CJIOeM paciiojiaraetcs (-
(bexTUBHBIN yTeTInTeIh. KperieHne JINIIEBOro CJIos K 3KeJIe300eTOH-
HBIM CT€HaM BBIMOJIHEHO CTAJIbHBIMU KpoHIUTeiiHamMu (puc 2.3.9 B).
KpoHIITeHBI pa3MeNIaloTcs ¢ IIaroM IO TOPU30HTAIN 75 CM M 110
BepTUKamu — 1,5 M.

ITo BepXy KPOHIITEITHOB B COOTBETCTBUH C IIPOSKTOM YKJIaIbIBACT-
CsI TTO TPH OTIEIBHBIX CTEPKHS M3 apMaTyphl AMaMeTpoM 6 MM KJjiacca
Al, mpuBapuBaeMbIX K MOJKaM KpOHIITeHHOB (puc. 2.3.9 r).

B MexXIyoKOHHOM Mosice JTULIEBOM CI0M KPEeNUTCS B YPOBHE TUIUT
MEePEKPHITUI C TTOMOIIBIO 3aBEIEHHBIX B KIIAAKY CTATBHBIX YTOJKOB,
KpersIIuXCcsl B CBOKO ouepe/ib K CTaTbHbIM KPOHIITEHHAM.

TpelmHBI B TULIEBOM CJIOE KJIaIKWA HAYaJIA TTOSIBIISITBCST YKe C ca-
MOTO Hayaja dKCIUTyaTaluu 3naHusi. Yepes Tpu roja mocjie OKoOHYa-
HUS CTPOUTEILCTBA HAa OJHOM YJ4acTKe ObUT BBITIOJTHEH PEMOHT KJTaj-
KU JIMLIEBOTO CJIOS C TPEIIMHOM IyTeM ee Tepekinanku. Emne yepes nBa
rojia TpellMHa BHOBb 00pa30Bajiach Ha TOM K€ MECTE, UTO TOBOPUT O
HEIIOCTATOYHOM 3 PEeKTUBHOCTH MPUHITOro Metona pemoHTa. Crryc-
TS TISITh JIET CO BpEeMEHW OKOHYAHUS BO3BEICHUS 3IaHUS B JIMIIEBOM
CJI0€ KJIAJKH HapY>KHBIX CTEH Y>Ke MMEJTNCh MHOTOYNCIICHHBIE TPEIIN-
HBI C ITUPUHON PACKPBITHAS OT HECKOJBKUX MHIIJIUMETPOB H0 1 CM.
TpelmHBI TTPOXOAAT MPEUMYIIECTBEHHO BOJM3U YIJIOB U SIBJISTIOTCS
BepTUKaabHbIMU (puc. 2.3.9 B). OHM 0OHaApyXeHbI KaK Ha y4acTKax
KJIaIKK C OTIOPHBIMU YTOJIKAMHM, TaK 1 0€3 HUX.

oBBIOOpOUHBIE BCKPBITHS IMOKA3aJIM, YTO HA OJHOM U3 YYACTKOB
YPOBEHB IBYX CMEXHBIX KPOHIITEIHOB HE COBITAJ, BCICACTBIE YETO
apMaTypHBIE CTEPXKHU K OTHOMY U3 KPOHIITEIHHOB ITPUBapeHBI He ObI-
mu. Ha omHOM M3 KpPOHIITEHHOB KpeIuleHHWe OBIJIO OCYIIECTBICHO
TOJIbKO OIHUM aHKepoM. Kpome Toro, BcTpeuaanch MecTa, e BMeC-
TO TPeX IO MPOEKTY OBIIN TTPUBAPEHBI K KPOHIITEIHY TOJBKO IBa ap-
MAaTypPHBIX CTEPIXKHS.

B paznene 9.3.2 npuBeneHbI pe3yJibTaThl PACYECTHO-TEOPETUIECKUX
HCCIIENOBAHUI HAIPSLKEHHO-Ie(OPMUPOBAHHOTO COCTOSTHUST JIAIIC-
Boro cjos. MccinemoBaHus MoKa3aim:
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— OCHOBHOI MPUYMHOI 00pa3oBaHMs BEPTUKAJIbHBIX TPELIUH B 00-
JIMLIOBKE SIBUJIOCH OTCYTCTBME TOPM30HTAJIBbHBIX M BEPTHUKAIBHBIX
nehopMallMOHHBIX IIBOB (YCTPONCTBO 3TUX IIBOB MPOEKTOM HE
MNpPeIyCMOTPEHO);

— OCHOBHOI IIPUYMHOI pa3apoOJieHUsT KJIAIK1 B YPOBHE ITePEeKPhI-
TUIA SIBJISIETCSI OTCYTCTBME TOPM3OHTAJbHBIX Ae(hOpPMaIIMOHHBIX
LIIBOB 110/, CTaJIbHBIMU YTOJIKAMU;

— B cJilyyae IPUMEHEHUST BMECTO XKECTKMX CBsI3edl TMOKMX MOCTIE -
CTBUSI OTCYTCTBUS JIe(DOPMALIMOHHBIX IIIBOB CKAa3bIBAIOTCS B MEHb-
LIEH CTETIEHU;

— BCJIEACTBME OTCYTCTBUSI BEPTUKAJIBHBIX M TOPU3OHTAJILHBIX HC-
(hopMalIMOHHBIX IIBOB B CBA3SIX (KPOHIITEHAX), 0COOEHHO pac-
MOJIOXXEHHBIX BOJIM3M YIJIOB CTeH, MOTYT BO3HMKATh 3HAYMUTEIbHbIE
pacTsTUBalOLIYE YCUIINS, IIPEBhIIIAIOIINE ITPOYHOCTh aHKEPOB Ha
BBIPHIB;

— TIoJ BIMSHUEM 3HaKOIEpeMEHHBIX TEMIIepaTyPHBIX AcdopMalii
MPOMCXOAUT pacliaThIBaHME OMOPHBIX KPOHIITEIMHOB, YTO B HEKO-
TOPO# CTeNeH! NPUOJIMKAET UX K THOKUM CBS3SIM M ITOJIOKUTEIb-
HO BJIMSIET Ha CHIDKEHME YPOBHS HaAIIPSLKEHUI B 00IM1IOBKe. B TO
JKe BpeMsi, MHOTOKPATHO ITOBTOPsSIEMble 3HAKOIIEpeMEHHBIE BO3-
JIeCTBUSI MOTYT CHU3UTh HaJIeXKHOCTh aHKEPOBKM KPOHILITEHOB;

— MHTEHCUBHOCTb pa3pylIeHUS KJIAJIKM MOXKET YBEJIUUYUTHCS 32 CUET
0oJ1ee OBICTPOro pa3MOpaKMBAaHUS KJIIAJKH C TPEIIMHAMM.
ITpoexkTom ObLIa IPeayCMOTPEHA YKJIaIKa ITPOJOJIbHBIX CTePXKHEN

M3 IJIaJKOM apMaTyphl, YTO HEJIb3sI MPU3HATh 3(P(PEKTUBHBIM BCJICI-

CTBHE MX BO3MOXKHOIO IPOCKAJIb3bIBAHUSI B pacTBOpHOM IBe. Pac-

CTOSIHME MEXIy CeTKaMM I10 BBICOTE He AOJKHO IpeBbimaTh 40—80

cM, a He 1,5 M, KaK 3TO MPUHAITO MO MPOeKTy. TakuM odopa3oM, mpe-

JTYCMOTPEHHOE MPOEKTOM apMHMpOBaHME NPAaKTUYECKM HE CIT0CO0-

CTBYET ITOBBILICHMIO IIPOYHOCTH KJIAJIKM KaK Ha pacTsKeHME 10 TOpU -

30HTaJIM, TaK M Ha CKaTue 10 BEPTUKAJIU.

2.5.4. Ilospexcoenus kaadKku auyeo2o caos 22-3maxicHoeo Jeuno2o 0oMa
Ha yauye Ilempozasodckas ¢ Mockee

O6Iwmit BUI 30aHUs ITpuBeAeH Ha puc. 2.3.6a. HeobxonuMocTh B
0o0cieI0BaHMM BO3HUKIIA B CBS3M ¢ oOpyuieHueM B utosne 2007 roma
JIUIIEBOTO CJIOST KJIaIK! BBICOTOM Ha 3TaXk HAa OMHOM M3 YYaCTKOB Ha-
pPYXHOI cTeHBI (puc. 2.3.6 6).

[To mpoekTy Hapy>KHBIE CTEHBI BHITTOJTHSIIOTCS IBYX TUTIOB:

1. BHYTpeHHMIA CITOM HECYIIWii M3 MOHOJMTHOTIO 3Kejle300eToHa.
HapyxHbIit c10i1 TOMIIMHON 12 ¢M BBITIOTHSIETCST M3 JIULIEBOTO Kepa-
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MUYECKOI0 MyCTOTEJ0ro KUpnuua. Mexay 3TUMU CJI0SIMU 3aKJTIOUeH

YTEILIUTEIb.

2. Hapy>xHbIii CJI0i1 BBITTOJHSIETCS TAKXKE M3 JIMLIEBOTO KepaMuiec-
KOro KUpIU4a, a BHYTPEHHUM U3 SITYeMCTOOETOHHBIX KAMHEH.

B oboux ciayyasix TMLEBOM CJIOM KJIaaKu JOXKEH MO3TaXXKHO OIMU-
paThbcsl Ha KOHCOJIbHO-BBICTYIAIOLINE MOHOJIUTHbBIC XKeJ1e300€ TOHHbIE
TUIUTHI TiepeKpbITUii. [Ipu 3TOM HUXXKHUE KUPIUYU JOJXKHBI CBEIIM-
BaThCs C TUIUT MepekphiTst Ha 20 MM (puc. 2.3.6 B).

BoicTynatoniuii Topel, IUIMTHI TEPBOHAYAIbHO IPEAIoJaraioch
o0yMLIeBaTh KepaMUUECKON TUIMTKON. ABTOPCKUM Haa30poM ObLia
paspeleHa 3aMeHa TJIMTKU Ha pacluIvuBaeMble 10 TOJIIUHE KUPIU-
4yu.

CoenvHeHME JIUMLIEBOTO CJIOS KJIaAKU ¢ BHYTPEHHUM CJIOEM J0JIK-
HO OCYILECTBJISIThCSI THOKMMMU cBsi3siMU. B pazaene 2.3.4 yxe ynmomu-
HaJI0Ch, YTO Ha 3TOM 3[JaHWUU ObUIM MPUMEHEHBI CBSI3U U3 Tiephopur-
POBaHHOM MOJIOCHI U3 Hep:kaBetolleil ctaan. OQHOI CTOPOHOI IT0JI0-
ca 3aBOJIMJIACh B PACTBOPHBIN 1IOB KJIAJIKH, a C IPYroil ee U30THYThIi
Kpail mpucTpeauBajcs K OETOHY.

Mexay BepXHUMU KUPITUYAMU JIMLEBOTO CJIOSI 1 HU30M TLJIUTHI Te-
PEKPBITHSI TPOEKTOM MPEeAyCMOTpeH AcdopMaliMoOHHBII 110B. BmecTe
C TeM, MEXAY KepaMUUE€CKOU MIUTKOU U KUPITUYHOMU KJIaJKOU ropur-
30HTaJIbHbIE e(hOPMALIMOHHBIC LIBLI MPEAYCMOTPEHbI He ObLIU. Ta-
K1M 00pa3oM, He MPEeAyCMOTPEHBI OHU U MEXKY KJIaAKON U 3aMEHUB-
LIMMM TUTUTKY PaclUIeHHBIMU KUPIUYaAMMU.

OO6cnenoBaHMe HAPYXXHbBIX CTEH BBISIBUIIO CJIEAYIOLIUE 1e(DEeKThI:
— Bo MHorux mecrax B JIMILIEBOM CJIO€ KKK, MPEUMYILIECTBEHHO

BOJIM3M YIJIOB, UMEIOTCSI BepTUKallbHble TpellMHbl. [llupunHa ux

PAcKpbITUSI B psiie MeCT TpeBbiinaeT 1 cM. TpelurHbl pacopocTpa-

HSTIOTCSI Ha BBICOTY OHOTO 1 0oJjiee aTaxkeii (puc. 2.3.6 1).

— B ypoBHe nepekpbITUit Ha MHOTHX Y4acTKax IMPOM301LIO0 pa3pylie-
HUE KJIaJKU U3 PACITUICHHBIX 10 TOJIIUHE KUPIUYeil, 00JIULIOBbI-
BalOLLMX TOpell IUIUTHL. TaM Xe B psijie MeCT MPOU3OIILIO pa3pyliie-
HUe KUPITUYEH JTULIEBOTO CJIOsI, PACHOJOXEHHBIX HEOCPEACTBEH-
HO HaJ ¥ TTOJI TTUTOM TIepeKphIThs (puc. 2.3.6 ).

— TopusoHTanbHbIe AeOPMALIMOHHBIE 1Bl MEXAY HU30M IUIMTHI
MEePEKPBITUS U TTOABEASHHOM oA HUX KJIaJKOM JIMLIEBOTO U BHYT-
PEHHETO CJIOEB BBIMTOJHEHbI HEKAUECTBEHHO. B oTAeIbHBIX MecTax
3a30p MEXIYy BEPXHUM KUPIIMYOM U TUIMTON MEPEKPBHITUS OTCYT-
cTByeT. B nIpyrux mecrax 3a30p CylIeCcTBYeT, OJHAKO MPeayCMOT-
peHHasi IPOEeKTOM MPOKJIaaKa U3 TIEHOOJIMCTUPOJIa OTCYTCTBYET.

— HenocratouHoe KperuieHUE JIMLIEBO KIaIKU THOKMMHU CBA3SIMMU.

— KpaiiHe HU3KOE KauecTBO YTEILISIOLIETO CJIOS.
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OCHOBHOW TIPUYMHOI BO3HMKHOBEHUS B JIMIIEBOM CJIO€ KJIAIKU
BEPTUKAJBHBIX TPELIWH W Pa3pylIeHUs KJIAAKU B YPOBHE e PEKPBITHIA
SIBJIIETCS OTCYTCTBHE WJIM HEKauyeCTBEHHOE MCITOJTHEHWE TOPU30H-
TaJbHBIX JTe(OPMAIIMOHHBIX IIIBOB B YPOBHE MepeKpbITHs. HeManyio
pOJIb MTPaeT TakKe OTCYTCTBHME W BEPTUKAJIBHBIX TEMIIEPATypHBIX
IIIBOB.

OCHOBHO¥ IMPUYNHOI, TI0 KOTOPOI BO MHOTMX MeCTax (haKTUJec-
KJ OTCYTCTBYIOT TOPU30OHTAIbHBIE Te(OPMAIIMOHHBIE IIIBEI, SBIISICTCST
HeKauyeCTBeHHOE BEITTONTHeHUEe paboT. [Ipm 3TOM ciemyeT OTMETHTh
HeyIayHOe IMPOEKTHOE PellieHWe OIMIOPHOTO y3Jia CTEHBI Ha TUINTY TIe-
pekpbiTus. [TpoekTom aedopMallMOHHBIN IIOB MEXIY OOJMILIOBOY-
HOI TUIMTKOM W KJIAJAKOW JIMIIEBOTO CJIOS He TPeAyCMOTpeH. YKe
TOJIBKO 3TO CITOCOOCTBYET pa3pyIIeHUIO INIUTKA U €€ OTPBIBY OT TUTH-
THI TIEPEKPBITHS. B ciydae yBemueHMs TOJIIIMHBI BRITMIMBAEMOM 13
KHPITNYA TUIMTKA Je(OpMaIIMOHHEIN OB IMTPAKTUYECKU CBOIUTCS Ha
HET.

ClieicTBIEM HEYIOBJIETBOPUTEILHOTO MTPOSKTHOTO PEIIeHUs STB-
JIIETCS TO, UTO JKECTKOCTDh CBSI3EH M3 TJIOCKOCTH CTEHBI HETOCTATOU-
Has (cM. paszgen 2.3.4), 4To CrocoOCTBYET 00pa30BaHUIO U PACKPbI-
THIO TPEIIWH B JIMIIEBOM cjioe. M3-3a pa3nnumst B XKeCTKOCTH PSIIOM
PACITOJIOKEHHBIX CBSI3¢i BKITIOUEHHUE UX B paOOTY IMPOUCXOIUT HEO -
HOBPEMEHHO, UTO MPWBOINT K pa3pbIBY WIIM pa3pylIeHUIO y3jia aHKe-
POBKYM HanboJiee HATSTHYTBIX CBA3CHA.

Cutyauust ycyryoJsieTcsl monagaHueM aTtMocepHOii Bjiaru B 00-
pa3oBaBIINeCcs TPEIINHBI, UTO CITOCOOCTBYET pPa3MOpaKUBAHUIO KITa -
ku. Kpome TOro, B pe3dynbTare HEKayeCTBEHHOW YCTAHOBKH IUIUT
YTEIUIMTENIS M KJIaIKA BHYTPEHHETO CJIOST U3 STYeMCTOOETOHHBIX KaM-
Hell MeXIy HUMHW ¥ HU30M TITUTHI TIEPEKPBITHST BO MHOTUX MECTaX Cy-
IIECTBYET 3a30p. DTO CIIOCOOCTBYET MPOMEP3aHUIO CTEHBI B YPOBHE
MepeKPHITUI, KOHIEHCATy Mapa, MOCTYMAIOMIEero U3 IMMOMEIIeHWA, 1,
KaK CJICJICTBHE, Pa3MOPaXKMUBAHUIO KITAIKH.

2.5.5. Ilospexcoenus Kaadku auueeoeo caos 22-3maicHoeo Heuio2o 0oMa
Ha yauye 3oonoeuueckas 6 Mockee

[TpoexT 3manust pazpadoraH B 1999 roay 3maHue caaHoO B OKCILTya-
tanmio B 2000 romy 3maHue BBIIOJHEHO B BUAE TPUJINCTHUKA B IUIAHE.
KoHCTpYKTHMBHAS cXeMa 3IaHKsI CMEIIaHHas - C HECYILIMMMU MPOI0b-
HBIMU Y MOINEPEYHBIMU BHYTPEHHUMU U HAPYXKHBIMU CTEHAMU U KO-
JIOHHAMU.

Hapy:kHble cTeHBI BBIITOJHEHbI BYX BUIOB:

1. BHyTpeHHU HeCYIIMIA CI0i U3 MOHOJIMTHOIO XKejIe300eToHa ¢
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00JIMLIOBKON KJIaAKOM TOMIIMHON 12 ¢M U3 KepaMU4YeCKOro Kupruya
C BEPTUKAJbHBIMU MYCTOTAMU KEPaMUYECKUM KUPHUYOM. Mexay
STUMU CJIOSIMU MIOMELLEH CJIOM yTeTInuTe sl ToaiuHoi 15 em. Io kpa-
SIM XKeJIe300€ TOHHOTO MUJIOHA JIMLIEBOM CI0I KPEeMmUTCsl TMOKUMU CBSI-
3MU K KeJ1e300€TOHY ¢ 1arom o Beicote ~ 50 cM. B cepennHe nuio-
Ha CTaBUTCS TPU CBSI3U MO BbICOTE 3Taxa (puc. 2.3.8 a, 0).

2. BHyTpeHHUI clioii ToamuHOoM 51 ¢M 13 KpynmHO(MOpMaTHBIX Ke-
paMMYECKHUX KaMHEeil ¢ BEpTUKAJIbHBIMU IYCTOTaMU (PUPMBbI
«KNAUF» (puc. 2.3.8 B, 3.1.14) (cMm. cTp. ???). BbicoTa KaMHSI cocTaB-
qsiet 21,9 cM. TouluHa ropu30HTAIbHBIX PACTBOPHBIX 1IIBOB MTPUHSI-
ta 1,2—2,2 cM. BHyTpeHHMIT CI0ii KIagK/d yCTaHABJIMBAaeTCS Ha Iie-
pekpbIThsi. HapyXHbli1 cJIoi TOMIIMHOM 12 ¢M BBITIOJHEH U3 KepaMu-
yeckoro kuprnuua. B ypoBHe nepekpblTUil B 000MX TUIIaX CTEH B Ha-
PY>XKHBII CJIOM 3aBEIE€H CTAJIbHOM YIOJIOK, KPEISIIIMNCS K TUIUTE TIe-
pekpbiTus. [Toa yroikoMm ropu3oHTaIbHbIN Ae(DOPMALIMOHHBIN 1110B
MPOEKTOM He MPeayCMOTPEH.

B nuueBoM cioe Kiaakyu MMEKTCS B OCHOBHOM JBa Buaa Aedek-
TOB:

1. PaspyiieHue JIULIEBOTO CJIOSI KJIAJKHM, pacriojiaraeMoi o[
CTaJIbHBIM YTOJIKOM B YPOBHE MEPEKPHITUI HUKHUX STAXKEA.

2. BepTukanbHble TPEIIMHbBI, MPOXOSIINE IJIABHBIM 00Pa30M B yI-
Jlax 3JIaHUSI B YPOBHE HUKHUX STAXKEH.

Kak 1 B 00J1bLIMHCTBE 00CIeI0BAHHbIX 3AaHUI, OCHOBHOM MPUYM-
HOI BOBHUKHOBEHMSI BEPTUKAIbHBIX TPEIWH B JTULIEBOM CJI0€ KJIaaK1
U pa3pylleHUs] KJIaAKU B YPOBHE TEPEKPHITUI SIBISIETCSI OTCYTCTBUE
TOPU30HTAJIbHBIX U BEPTUKAJIbHBIX Ae(POPMALIMOHHBIX IIIBOB B YPOBHE
MEePEKPHITUS.

2.5.6. Ilospexcdenus wmykamypku no AUUEBOMY CAOH JHCUN020 00MA HA
yauye [Lmowuxa 6 Mockee

OO6Mii BU 30aHus TIpuBelIeH Ha puc. 2.5.1 a. HapyXHble CTeHBI
BBITIOJTHEHBI TPEXCIOMHBIMU. BHYTpEeHHWMIA CJIO BBITTOJTHEH M3 KUP-
ITUYHOM KJIaJIKH TOJIIWHOM 25 CM 1 OTIMpaeTcs HA MOHOJIUTHOE JKeJle-
300e€TOHHOE MepeKphIThe. HapysKHBINM CITO KITagKu TOJIIMHON 12 cM
TaKKe OIMMpaeTCs Ha IUINTY MEePEeKPBITUS CO CMEIIeHWEM B CTOPOHY
yimnsl Ha 40 cM. Mexay clIosiMM KJTaIK1 pa3MellieH YTeTUTUTeIb (pHC.
2.5.1 6). 'opuzoHTaNbHBIX 1e(OPMALMOHHBIX LIBOB MO/, IUIMTOM Te-
PEKPBITHS B KJIAAKe CTEHBI HE TTPEAyCMOTPEHO.

C Hapy>XKHOI CTOPOHBI CTEHBI OIITYKATYPEHBI M3BECTKOBO-TIecya-
HbIM pacTBopoM Mapku 100. TolrMHa IITyKaTypHOIO CJI0SI COCTaBIISI-
et 1,8-4,5 cM 1Ipu IpOEKTHOM 2 CM.
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[To TopuaM MIWUT MEPEeKPHITUM YCTAHOBJIEH CJIOW YTEILIUTENs
I[TCB-50 TonuuHoit 4 cM. B 3TOM MecTe 1ITyKaTypKa BbIIOJHEHA I10
cetke mwupuHoit 30 cMm. IlITykaTypka cTeH 1o Bcelt rtomanu ¢acana,
3a UCKJIIOUEHUEM YPOBHS MEPEKPBITUIA, BbITIOJHEHA 0e3 ceTku. [1pu
3TOM OBLIO YCTAHOBJICHO XOpOlliee CLETJICHUE IITYKATYpHOTO CJI0S C
KJIQIKOM.

[Tpu obcaenoBaHuU ObLIO YCTAHOBAEHO, YTO B HAPYXKHOM IITYyKa-
TYPHOM CJIO€ UMEIOTCSI TOPU30HTAIbHbIC TPEIIMHBI B YPOBHE ILIUT Te-
PEKpBITUI C IIMPUHON PACKPBITUS 10 HECKOJbKUX CAaHTUMETPOB
(puc. 2.5.1 B). B psine MecT UMEIOTCS TaKKe M BePTUKAJIbHBIC TPEILy -
HBI.

Haubonee BeposATHOI MpUYMHON 00pa30BaHUSI 3TUX TPELIMH SIB-
JISIETCSI BBIMYYMBAHUE LITYKATYPHOTO CJIOSI B MECTE 00KaTUsI TOPU30H-
TaJIbHOTO 11IBa MEXIy HU30M ILJIUThI IEPEKPBHITUS U BEPXOM KUPITUU-
HOI KJIaIKM HApY>KHOTO CJIOSl, TToAXOAs el moa rmauty. Kak nokasbi-
BAaeT OIBIT MOCKOBCKOI'O CTPOMUTENLCTBA, IIIOB MEXIY HU30M ILJIWATHI
MEPEKPBHITUS U BEPXOM KMPIUUYHON KJIAAKW YacTO OKa3bIBAeTCS He
MOJIHOCTBIO 3allOJIHEH PacTBOPOM, TaK KaK TEXHOJOTMYECKU 3TO
CJIOXHO BBIMOJHUTL. Kiagka moaBoanTCs MO IJIUTY TIEPEKPHITUS, U
BEPXHUI KUPIUY 3aCOBBbIBaeTCs B 3a30p. [1pu 3TOM pacTBOp ¢ KUpMHu-
Yya yaCTMYHO MpoBajMBaeTcsl B MycToThl. Kpome Toro, kak ormeya-
JIOCh, HAPY>XKHBIN CJION OMUpaeTcsl Ha TIJIUTY MEePEeKPbITUSI HE Ha BCIO
CBOI0 TOMIIMHY. TakuM 00pa3oM, BEpXHMIA 1LIOB BCAEACTBUE HU3KOTO
KauecTBa OKasblBaeTcsl Oosiee Ae(POpPMATUBHBIM IO CPABHEHUIO CO
LIBAMU HMXKEJIeXKAallIuX PSIOB KJIaaKu.

O6xaTre 3TOro ropM30HTAJbHOIO 1IBa MPOUCXOAUT MO/ BO3/CH -
CTBUEM:

— BepPTUKAJIbHBIX AcdopMalinii, B TOM YUC/Ie JIUTEIbHbBIX (MOI3Y-
YeCTU U yCallKM), 3KeJe300eTOHHOro KapKaca, CTeH, B pe3yJbTaTe KO-
TOPBIX BbICOTA 3JaHUSI COKPAIAeTCsl HA HECKOJIbKO CAHTUMETPOB;

— TeMIepaTypHbIX Acdopmalinii paclIMPEeHUs] HApy>KHOIO CJIOSI
KJIaJKU B JIETHEE BpeMsl.

CokpallleHue BbICOThl HAPY>KHOM CTEHBI TPOUCXOAUT B OCHOBHOM
3a CYET OOMSITHSI TOPU3OHTABbHBIX IIBOB MEXK Y HU30M MEPEKPHITUIA 1
BepxoM Kjaaku. TemrieparypHble AedopMaliuy pacliupeHust KJIaaKu
NPy HAJIWYUU TOPU3OHTANBHBIX IIBOB MOJ TIUIMTAMU IEepPeKpPbITUI
MPUBOJAT K JOMOJTHUTEILHOMY 00KATHUIO 3TOIO IIBA.

Kpome Toro, BepTuKajibHble HAIpPsDKeHUs, ACHUCTBYIOIIUE B JIULIE-
BOM CJI0€ KJIaJIK1 B pe3yJIbTaTe ero 00XKartusl, B ILIBE MEXXAY HU30M ILIH-
ThI MEPEKPHITUS U BEPXOM KIIAJKW pachpeieseHbl KpaiiHe HepaBHO-
MEPHO BCJIEJCTBUE €ro HU3KOTro KayecTBa. BeieacTBue KOHIEHTpaUun
TaM HaNpsKEHUH MPOUCXOIUT Pa3Apo0JIeHe KUPITUUa C BHIKOJIOM Ha-
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PY2KHBIX JICIHAOO0K, YTO TaK- 20 0. 140 , 250 MusepajoBathi

Xe MOXET BbI3BaTh OTCJIOE- ¢ /,/ L
HUE IITYKaTypPKU. =
IIpuynHoOit obGpa3oBa-
HUSI BEPTUKAJIBHBIX TPEILIUH
SIBJISIETCS OTCYTCTBUE TOPHU-
30HTaJbHBIX, a TaKXX€E BEp- R e
TUKJIbHBIX LIBOB. T ity % T
CeTka TpelvH B IITyKa- ol o
TYPHOM cJioe OOyCJIOBJIEHA _,-é' e 3 \Mononmnon
HECOOJIIOICHUEM TEXHOJIO- / ?_' :-. iiesd TEPEKPLIT
TUYECKOTO peramMeHTa 1 ]' e
BbI3BaHA YCaJIKO MaTepua-
Ja. Puc. 2.5.1 6 Y3en conpsixeHusi JiNLEeBOro crios Knagku

ﬂ,e(bopMa].II/II/I nonsy- ¢ MIMTON NepeKpbITUs

YyecTW M ycCaakh OeToHa,
MOCTEIIEHHO 3aTyXasl, TIPOXOIST B IEePBbIe TPHU-IIATH JIET CO BpeMEHHU
OKOHYAaHUS ero Bo3BeneHMs. [10CKOIBKY TeMmIiepaTypHbie aedopMa-
LIV HOCSIT LIMKJIMYECKH I XapaKTep, 00pa30BHME TPEIINH MOXET ITPO-
JOJIKATHCS M B JaTbHEHIIIEM.

Pa3BuTHIO TpEIIMH CITOCOOCTBYET TaKKe YBIAXKHEHUE U pa3Mopa-
KMBaHME KJIAIKU U IITYKaTypHOTO CJIOSI B YPOBHE TUTUT TTEPEKPBITHI
BCJIEZICTBIE HEAOCTATOYHOIO CONPOTUBIICHUS TEIIoIepenade 3TOro
y3J1a ¥, KaK CJIeICTBHE, KOHIEHCAIIUN ITapa, MUTPUPYIOIIETO N3HYTPHU
TOMEIIEHHUS, a TaKKe TToTagaHus aTMoCc(epHOit BIaru.

2.5.7. I[lospexcoenus wmykamypku no AUUEGOMY CA0H 22-3MAMNCHOZ0
acunoeo doma Ha yauue 2-1 HAmckas 6 Mockee

3panue BbicoTOM 22 3Taxka rmoctpoeHo B 2001 romy. CinoxHoe B
riade. OOLIMii BUA 30aHUS IIPUBEACH Ha puc. 2.5.2 a.

Hapy:xHble cTeHBI BBIIOJHEHBI U3 MOHOJUTHOTO XeJIe300eTOHa C
O0JIMLIOBKOI KUPIUYHOW Kiaankou (puc. 2.5.2 6). HapyxHblit cioit
TOJIIMHON 12 CM BBIMOJIHEH M3 MYCTOTEJIOTO KUPIUYA U YCTaHABIM-
BaeTCs Ha BbIMYCKMU TLIUT MEePeKPbITUSL. BHYTpeHHUII CJ10#i 13 XKeje30-
6eroHa mMeeT TommuHy 20-30 cM. Mexny ciiosMHM pacriojlaraeTcs
YTeIIUTEeb ToJNIUHOMI 15,5 cM. CoeanHeHMe JIMLIEBOTO CJI0ST U3 KUP-
nuya ¢ BHYTPEHHUM 3KeJ1e300€TOHHBIM OCYILIECTBICHO TMOKUMU CBSI-
35IMU 13 OLIMHKOBaHHOI apMaTypsl 0,6 cM, pacrojlaraeMoii ¢ I1arom
60 cM 1 CBSI3aHHOI ¢ apMaTYpPHBIMHU CETKaMU B Kianke. YacTb HapyX-
HBIX CTEH MOJi OKOHHBIMU MPOEeMaMHM, BbIXOJSIIIMUMU Ha JIOJKWU, Bbl-
MOJIHEHA U3 TPeXCJOWHOM Kiaagku. HapyXHBII CI0i BBITTOJHEH U3
KUpIHUYa TOJIIUHON 12 ¢cM, BHYTpPEHHUI CJIOM — U3 SIYEUCTOOETOH-

19



Komeons mwmri

i —

AMHYCCKOID

N

NEePeKPRTHA &
(ST S 5 l’
. o a
(.Tu.'J.buu.ﬁ/ ed e R R i
CETEA : *a
= . #/0 cTena
=
— :
et -4
- -
— . :
— o Yremmmen -
=] _.-,..--“‘"'r HEHOHS0
qHAS KIa/Ka 13 — d .
[ e
o
-

KHPITH9a —~ Brity cku apma
: GMM ¢ marom
oo
atypKa - 4.
» necyanLii 2
CTBOP v
-
=] .
Cransnas = 5
CeTKa
\ . T
- - .
- R :
loncom n.lurru/ = o4
NEPEKPLITHA — e
==
30 128

Puc. 2.5.2 6 ®parMeHT Hapy>XHOW CTeHbI

Puc. 2.5.2 g TpeLynHbl Ha yriy CTEHbI

20

HBIX KaMHEW TOJIIMHOU 25 cM,
TOJILLIMHA CJ10sT yrerauTest 11 cm.
Ciou KJIagKyd COeAMHEHBI MEXIY
c000Ji TMOKMMU CBSI3SIMM aHaJIO-
TMYHO ONMCAHHOMY BbIIlIE Kper-
JICHUIO JIMLIEBOIO CJIOSI KJIaAKu K
2KeJIe300€TOHY.

C ue/bl0 MCKJIIOUEHUST TPO-
Mep3aHUsl B IUIUTE TIEPEKPHITUS B
npeaeaax cjos YTeIriuTessl uMe-
I0TCSI CKBO3HbIE OTBEpPCTUSI, 3a-
MOJIHSIEMBbIE YTEIIUTEJICM.

HapyxHblii cioit Kiagku, mo-
3TaXXHO OMNUpAloUIUics Ha Iie-
PeKpbITHE, BEPOSITHO, ObLT 3ay-
MaH KaK CaMOHECYILIMIA BbICOTOMU
Ha oauH 3Tax. BmecTe ¢ Tem ro-
pU3OHTAJIbHBIE Je(hOopMalLIMOH-
HbI€ IIBbI MEXIY HU30M ILIUThI
MEePEeKPHITUSI U BEPXOM KUPIUY-
HOI KJIAJIKU HE TIPeayCMOTPEHBI.

CHapyXu CTeHBbI OLITyKaType-
Hbl. B ypoBHe nepeKpbITUil 1ITY-
KaTypKa BbITIOJIHEHA 10 apMaTyp-
HoI1 ceTke (puc. 2.5.2 B).

IIpoBeneHHBIM OOCIEAOBAHU-
€M YCTaHOBJICHO, UYTO B CTEHax
uMeeTcsl 0O0JIbIIOe KOJUYECTBO
TpeuirH. Bce TpemuHbl MOXHO
Pa3douTh Ha HECKOJIbKO TPYMIL:
TOPU3OHTAIbHbIC TPEILIUHBI,
COIIPOBOXIAaeMbI€ OTCJIOCHUEM
LITYKATYPHOTO CJIOSI KJIaAKU, COC-
peIOTOUCHHbIE B YPOBHE MepeK-
pbITHil (puc. 2.5.2 1);
BepTUKAJIbHbIE TPELIMHBI B
yrjaax crteH (puc. 2.5.2 ).
BepPTUKaJIbHbIC U HAKJIIOHHbIC
TpeLMHbl Hal U MOJ OKOHHBIMU
npoemamu. CeTKa TpELIMH B IITY-
KaTypHOM CJio€.

l'opuzoHTanbHbIC

TPCIIMHDBI



MPOXOIAT B pa3TMYHBIX dTaXKaxX, IPUYEM He TOJIBKO B HAPYKHBIX CTE-
HaX, HO M B MWioHax Jiomkuii. lllupnHa WX pacKpBITHST TOCTUTACT
HECKOJIEKO CAHTUMETPOB.

Kak u B ormcaHHOM BEIIIE cIydae co 3HaHreM Ha yi. [lmormxa,
HaunboJree BEepOSITHON MPUIMHOM 00pa30BaHUsI STUX TPEIINH SBIISIET-
s BBEITTyYMBAHKE IITYKATYPHOTO CJIOSI B MECTe HanOOJIbIIIETO 00XKATHS
TOPHU30HTAJIBLHOTO IIBa MEXAY HU30M IUIUTHI MIEPEKPHITUS U BEPXOM
KAPITMIHON KITAAKU HAPYKHOTO CJIOS, TTOIXOAIIEH Mo mnty. bo-
Jiee TTIOIPOOHO 3TO OMUCAaHO B pasmede 2.5.6.

TpelmuHBI B yIiiax 3MaHWs BI3BAHBI B IIEPBYIO OUEPEIb TAKKE TEM-
MepaTypHO-BIIAXHOCTHBIMU JIe(OpMaLIUsIMU KJIaJKW HaPYKHOTO
CJIOSI BCJIEICTBHE OTCYTCTBUS BEPTUKAIBHBIX TEMIIEPATYPHBIX IIIBOB.

He uckimioyeHa BepoSATHOCTh JAJTbHEHUIIIETO PACKPBITHS 1 00pa30-
BaHWS HOBBIX TPEIIWH B IITYKATYPHOM CJIO€ M KJIaJIKe.

[MonoxxeHne TakKe YCYTyOJISIETCSI HETOCTATOYHBIM COITPOTHUBIIC-
HUEM TeIlToIepeaue CTEHBI B MECTe ONMMPaHMs Ha Hee IMepeKPhITHSI.
ClecTBHEM 3TOTO SIBJISIETCS YBJIAXKHEHUE W pa3MOpaXKMBaHWE KJlaI-
KM HapY>KHOTO CJIOS M3-3a HAKOIJICHWST TaM BJIard B BUJIE ITapa, Imoc-
TYIAIOIEH CO CTOPOHBI ITOMEIIICHHUS.

2.5.8. Kpamkuii ananuz npusun noepedcoeHuil Auyeeo20 caos cme 30a-
Huil, 803600uMmblx ¢ KoHya 1990-x 20006

Kak oTMeuasioch BbIllle, ONBIT BO3BEACHUST M SKCIUTyaTalluM 3/1a-
HUI ¢ HApY>KHBIMW MHOTOCJIOMHBIMUA CTEHAMM C JIULEBBIM KUPIAY-
HbIM cjoeM B Poccum oTHocutTelbHO HeBeauK. COBpeMEHHbIE
KOHCTPYKIIMH HAPY>KHBIX CT€H, BO3BOJAMMBIE B IOCIEAHUE ICCSTH JIET,
BO MHOT'OM TepEeHUMAIOTCSI ¢ 3apyOeskHbIX aHaIoroB. OQHAKO B 3apy-
OeXXHOM MpaKTUKE JULEBON CJION M3 KUPITMYHOMN KJIaJKW MpaKTUyec-
KM BCETIa IO3Ta>KHO OMMPAETCS Ha MEPEKPHITUE WIM CTaTbHOU yro-
JIOK C YCTPOMCTBOM B YPOBHE€ KaXKIIOTO 3Taxka TOPU3OHTAIBHBIX JI€-
(hopmalMoHHBIX IBOB. PaccTosiHue Mexy BepTUKAIbHBIMUA TEMIIe-
paTypHBIMM IIBAMU 3HAYUTEJIbHO MEHBIIIE, YeM MPUMEHSIEMBbIE Y HAC
NP YCTPOMCTBE MEKCEKIIMOHHBIX Ae(POPMALIMOHHBIX LIIBOB.

OO0LIMM TSI TTOAABJISIIOLIEro OOJIBIIMHCTBA 3JaHUM, HA KOTOPBIX
BBISIBJICHBI 1€(DeKThl JTULIEBOIO CJI0S, SIBISICTCS:

— HapYXHBbIN CJIOM TOJIIMHON 12 ¢M BBINIOJHEH U3 KepaMUUeCKOro

KMpIIMYa ¢ BEPTUKATbHBIMU ITyCTOTAMMU;

— HECYILIWMM SIBJISIOTCSI CTEHbI, KOJJOHHBI W TIEPEKPBITUSI U3 MOHO-

JIMTHOTO 3K€JIe300€TOHA;

— B JIMLIEBOM CJIO€ HE 3aJIOXKEHBI 10 MPOEKTY WU HEKAYECTBEHHO

BBITIOJIHEHBl TOPU3OHTAJIbHBIE Ae(OpMallMOHHbBIC IIBbI, BEPTU-
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KaJIbHBIE Je(opMallMOHHEIC BB B JIYYIIIEM ciydae MpeaycMOoTpe-
HBI TOJIBKO MEXKITy CEKLIMSIMU 3TaHUS;

— TeIUTOTEXHWYECKHE XapaKTepUCTHKU CTeH, OCOOCHHO B MecCTax
MPUMBIKAHUS HAPYKHBIX CTEH K TEPEKPBITUSIM, SIBIISIOTCS HEy-
JIOBJICTBOPHUTEJEHBIMU KaK 3a CYET HU3KOTO KadyecTBa YCTPOIMCTBA
CJI0S YTEIINTENISI, TaK W BCJICICTBHE HEydeTa JTOMOJTHUTETBHBIX
MOTeph Teljia Yepe3 TeTUIONPOBOAHEBIC BKITIOUEHHS (pebpa KOHCO-
JIeW TIePeKPBITHIA, CBSI3U, TIEPEBI30YHBIC PSIBI KUPITMYA U T.I1.).
OTcyTCTBYE HamjieXKallei mapon30JIsIiiiy, BEeHTUINPYEMBIX TTPOC-
JIOEK.

HapyxxHbie CTeHBI B 3TUX 30aHUSX IPUHSITHI CIETYIOIINX TUITOB:
— XKene3o006eToHHBIE HECYIINE CTEHBI, OOJIMIIOBAHHBIE CHAPYKU KUP-

MUIHOM Kiaakoi. KperieHne JIWIIEBOI KJIaIgKKA OCYIIECTBICHO

CTaJTbHBIMU CBSI3IMHU. B momaBistronieM OOIbITMHCTBE CBSI3U SIBJISI-

JOTCS THOKMMU Ha CIBUT IT0 BEPTUKAIU. MeXIy CIIOSIMH PacIiojio-

KeH 3(p(PeKTUBHBIN YTEIUIUTEIb.

— BHyTpeHHWI CJI0#1 BBITIOJIHEH M3 TYeMCTOOETOHHBIX M peke KPYIT-
HO(MOPMATHBIX KepaMUYEeCKNX KaMHel, YyCTaHaBIMBAaEeMBIX Ha TTe-
pekpoiTrie. CoeTMHEHNE CIIOEB OCYIIECTBIISIETCS THOKUMMU CBSI3SI-
MM JINOO ITPH OTCYTCTBUU MEXKITY CIIOSIMU YTETUTUTEIIS IyTeM Tepe-
BSI3KM KJIAJIKW THIYKOBBIMU KM PITTYAMU.

JIvieBoit coif KjlaaKy B OMHUX CIyYasiX yCTaHABIMBAJICS HA TOPU-
30HTAIbHBIC CTAJIBHBIE YTOJIKH, KPETSIINeCs K IJIUTaM ITepeKPLITHH,
B IPYTUX - HEITOCPEACTBEHHO Ha IUIATHI TTepeKphITHii. B psime ciyda-
€B, KOTZa JMLIEBOI CJIOM M CJIOM U3 STYEUCTOOCTOHHBIX VIM KepaMU-
YeCKUX KaMHel ObLTH TIepeBsI3aHbl MEXKIY COO0M THIMKOBBIMU KMPIITN-
YaMM, JINLIEBO CJI0i Ha BCIO BEICOTY CTEHBI HE MMEJT IIPOMEKYTOUHBIX
or10P.

B mocnemyroniyx rraBax OymeT IMMOKa3aHo, ITOYeMy OCHOBHBIE pa3-
pYILIEHUS KJIAAKK - pa3apobieHne KUpImda JJUIEBOTO CI0S B YPOBHE
MEPEKPBITUI U BEPTUKAJIbHBIE TPELIMHBI - TIOSIBJISIIOTCS B IIEPBOE Bpe-
M TIPEUMYIIECTBEHHO B HIDKHUX M cpelHUX dTaxkax. Co BpeMeHeM
3TH 1e(eKThl paCIIPOCTPAHSIOTCS W Ha BBIIIEIeXKaIIe ITaXM!.

Ha mHorux 3maHusx aedekThl KITaaKy JTULEBOTO CJIOSI MOTYT PO~
SIBUTBCSI CITYCTSI TOJI M O0JIee TTOCie X BO3BEICHMS BCIICICTBUE Pa3BU-
THS BO BpeMeHH Je(OpMaIIMOHHBIX ITPOIIECCOB B KOHCTPYKIIVSIX 31a-
HUS U KOPPO3WU CBsI3el, He 00JIafaloNINX COOTBETCTBYIOIICIH 3ally-
TOM. B MUIIeBOIT KiTagKe M3 ITyCTOTEIOrO KUPITHYA, UMEIOIEH TPEIy-
HBI ¥ CKOJIBI, CO BpeMeHeM OYAyT 0COOEHHO OBICTPO IMTPOrpecCupoBaTh
paspyllIeH’s BCIEACTBUE €e pa3MOPaKMBAHUS TIPU ACHCTBUM 3HAKO-
MepeMeHHbBIX TeMreparyp. B ciydyae, eciim KadecTBO paboT 1O BO3BE-
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JEHUIO U TIPOSKTUPOBAHMIO CTEH M3 MHOTOCTOMHOM KJIAJAKK HE YIIyd-
IIUTCS, HAC OXMIAIOT MACCOBBIE aBapUU TaKMX 3maHuii. Yncio ux oy-
JIET BO3pacTaTh IT0 Mepe YBeJTMUEHUST 00beMOB CTPOUTENILCTBA U TJIaB-
HBIM 00pa30M 3a CUeT OTAAJICHHBIX PETHOHOB, IlIe CTPOUTEIHCTBO 3/1a-
HUIA TAKOTO THTIA TIOKA He CTOJIb PAa3BUTO.

B 3apy0eskHOIi THTepaType TaKKe MMEIOTCS OTTMCAaHMsI CITydaeB 0~
SIBJICHUS B HApY:KHOM cJioe TpeluH. Tak, B padotax [2.2, 2.3] npuyn-
HBI TIOSIBJICHUST TPEIIWH CBA3BIBAIOTCS C OTCYTCTBUEM WJIM HEKA4YeCT-
BEHHBIM BBITTOJTHEHEM TOPU30HTAIBHBIX M BEPTUKAIBHBIX Teopma-
LIMOHHBIX IITBOB B HApY>KHOM cJjioe. [1pu 3ToM TTosiBJIeHe BEepTUKAITb-
HBIX TPEIIWH Ha yIIaX CBSI3BIBACTCS C OOJBIIUMU BePTUKATbHBIMU
HaTPSDKEHUSIMU B 30HE ONMPaHUs KJIaIKKA Ha CTaJIbHOM YrOJIOK IpH
OTCYTCTBMU FOPU3OHTAJILHBIX ITBOB. [TosiBIIeHMEe Ha YIITy HAKJIOHHBIX
TPEIIVH CBI3BIBACTCS C OTCYTCTBMEM BEPTHUKAILHBIX Te(OpMaIlOH-
HBIX IITBOB.

B pa6ore [2.2] mpuBeneHbI IIpUMEPH 00pa30BaHMS TPELIMH, 00yC-
JIOBJICHHBIX C OTCYTCTBHEM Je(hOPMALIMOHHBIX IITBOB.

bosee mompo6GHO TpUUMHBEI 00pa3oBaHUs Oe(EKTOB JAIEBOTO
CJI0S1 MHOTOCJIOMHBIX CTeH OYIYT MpOaHAM3UPOBAHBLI B TTOCIEIYIO-
IIMX IJIaBax.
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Puc. 2.2.1 a, 6 lNpumep Heka4eCTBEHHOM yKNnaa-
KW MAINTHOO yTernanTesns n3 neHononmcTeposna
B Hapy>XHowi CTeHe: a — B MecTe MpuMbIKaHus
HapY>HOro Cr1051 K Xe/1e306€TOHHON KOJIOHHE; 6
— B TPEXCIIOVNHOV Knazake

Puc. 2.2.1 r HennotHoe nipuneranve naut yTen-
JIATENS1 K HU3Y MJITbI NEPEKPbITUS (BOM Ha yil.
lMeTpo3aBofckas). @oto aBTopa, 2007 r.

Puc. 2.3.2 CBec Hapy>XHOro crosi knagku Ha 6
CM B CTOPOHyY yruubl, r. Mocksa, 1999 r.
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Puc. 2.2.1 B [ponyBaembivi 3a30p MEXAY HN3OM
NepeKpbITUS U BEPXOM KNafgkv BHYTPEHHEro
CJ1051 U3 IYENCTOOETOHHBIX KaMHeV (JOM Ha yil.
lMeTposaBofckas). @oto asTopa, 2007 r.

Puc. 2.3.1 CmelyeHne HecyLyero HapyXHoro
C/1051 KNafikn B CTOPOHY Y/nLbl, UCKIrOHaroLee
YCTPOVICTBO OPU3OHTasIbHOro [AedOpPMaLMNOH-
Horo wBa, r. OguHuoBo, 1999 r.



Puc. 2.3.3 CBec HapyXHoro cnos Knapgku co Puc. 2.3.4 3arnofiHeHne ropusoHTasibHoro fe-
CTaslbHOro yronka Ha 15 cM BMeCTo 4-X 110 Mpo-  (hopMaLMOHHOIro LUBa K/1afo4HbIM PacTBOPOM.
ekTy. Mocksa, 1999 r. Mocksa, 1999 r.

Puc. 2.3.6 6 ®parmeHT thacagpa 3[aHus Ha yi.
3aBogckas B Mockse, 2007 T. lMeTpo3aBofckas nocne ob6pyLLEeHVs] KNaaKu n- Hble T|
LieBoro c/1osl HapyXHow cTeHbl, 2007 r. Ha yrn
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Puc. 2.3.6 g PaspyLueHnne knagku u3 pacrivieHHbIX ro TONLMHE KMPNn4en, o6nMLO0BbIBatOLLMX TO-
pey nanTbl

Puc. 2.3.7 a O6wmii Bug 3ganus Ha yn. Markm-  Puc. 2.3.7 e OTcyTCTBME NEpeBsi3kn Knagku B
Toropckasi B Mockse YpOoBHe Bepxa MnnTbl NePeKpbITUS
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Puc. 2.3.7 x 3naHune Ha yn. Marnutoropckas B Puc. 2.3.7 3 BepTukarnbHas TpelyuHa Ha yriy
Mockse. ®parmeHT cTeHbl B ocsix 4/[. Beptn-  CTeHbl MeXAY TPEeTbUM U YEeTBEepPTLIM dTaxamm
KasibHble 1 HaK/IOHHbIE TPEeLYMHbI B YPOBHE Ye-

ThIPEX —LLECTU ITaxel

Puc. 2.3.7 kK PacTpeckuBaHne Kupnu4ev nvue-

BOro CJ1051 B yPOBHE MEPEKPbITUS Hal BTOPbIM
aTaxom

Puc. 2.3.7 n 3paHne Ha yn. Maruutoropckas B
Mockse. Bbiny4nBaHue Knagkv IMLeBoro crios
Ha yriy cTeHbl Mexgy ocsimu 110 —120 Ha Bbico-
Te YeTBEPTOro aTaxa
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Puc. 2.3.7 n PeMOHT Knapku HapyxXHoro (niue-
BOrro) criosi B MecTe o6pa3oBaHunsi BEPTUKAIb-

HbIX TpeLynH

3
\

Bl

\

i
i

W

%

\

\

iy

A

!

i

R
ﬁ, \

\

.
i
i

N

,_,
u

1%

!

)

Puc. 2.3.9 6 BeptukasibHble TpeLynHbl Ha yriy
CTeH 1 paspyLueHne Knagku B ypOBHE MepeKpb -

™s

Puc. 2.3.9 a 3naHne Ha yn. Ctapocnobosckas

B r. Mockse

Puc. 2.5.1 B [Opu3oHTasbHble TpeLynHbl B

YPOBHE NEPeKpbITUS
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Puc. 2.3.9 B CTasibHble KPOHLUTEViHbI AJ151 ONU- Puc. 2.3.9  TemnepartypHble TpeLynHbl B NnLe-
paHusi Ha HUX KNaaKku Hapy>XKHOro cosi BOM CJ10€ Hapy>XHOU CTeHbl O[HOITaXHOIoO Bb-
eafia B rapax

Puc. 2.3.9 r ApmuposaHne HapyxHoro cnosi  Puc. 2.5.1 a O6Lymii Bug 3gaHvs Ha yrmue [o-
CTEHbI OTAENbHLIMU CTEPXKHAMMN wmxa B Mockse

29



Puc. 2.5.2 B LLITykaTypHbIVi CI0M MO CTasibHOM
CeTKe B MecTe BCKPbITUSA

D,

Puc. 2.5.2 a 3ganne Ha yn. 2-a SiMckas, MockBa

Puc. 2.5.2 r OTcrioeHne LUTYKaTypHOro c/1osi B
YPpOBHE NepeKkpbITU

Puc. 2.5.3 CBsA3n 3 06bI4HOV cTanm 6e3
aHTUKOPPO3NOHHOIO MOKPLITUS
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Puc. 3.1.1 Kepamnydeckue nyctotensie «roplu- Puc. 3.1.3. BckpbiTve BbINOHEHHOroO U3 Kepa-
KW», 3a/TOKEHHbIE B HAPYXHbIE CTEHbI bOonbLLO-  MUYECKMX "rOPLUKOB" NOACTUNAKOLLEro Cros, yc-
ro Kpemnesckoro [sopua TaHOBJIEHHOrO M0 KUPMUYHbIM cBogam B Bosb-

wom Kpemnesckom [sopue B Mockse (1996 r.)

uc. 3.1.2 BeKpbiTue npocTeHka HapyXHoW cTe-
Hbl. BuaHa Knapka n3 kepaMm4ecKnx ropLIKoB 1
[AbIMOBbIe KaHana, O0J/I0XeHHbIe KepamMUKOM.
BK/[] B Mockse, 1996 r.
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