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006 yrBep:kaenuHn csoaa npaBua «KamenHnbie H apMOKaMeHHbIE KOHCTPYKIHH.
MeToabl yCHJIEHHSI»

B cootBeTcTBMM ¢ [lpaBuiamu pa3paboTKH, YTBEp)KIEHHUS, OMyOIMKOBaHWUI,
M3MEHEHMs W OTMEHBI CBOIOB MMPaBWJ, YTBEPKICHHBIMHU IIOCTaHOBJIEHUEM [IpaBUTENBCTBA
Poccuiickoit @enepanun ot | wuons 2016 r. Ne 624, nommyHkroMm 5.2.9 myHkra 5
[TonoxeHus 0 MHHHCTEPCTBE CTPOMTENBCTBA M JKUJIMIIHO-KOMMYHaJIbHOIO XO3SHCTBA
Poccuiickoit Menepanuu, yTBep)KAeHHOro noctaHosiaeHueM IlpaButenscTBa Pocculickon
®enepauuu ot 18 wosbps 2013 r. Ne 1038, mynkrom 51 Ilnana pa3paboTku |
YTBEPXKIAEHWS CBOJIOB MpaBWJ W aKTyaJlW3alHWKU DaHee YTBEPIKIAEHHBIX CTPOUTEIBHBIX
HOPM M TIpaBHI, CBOXOB MpaBwi Ha 2018 r., yTBepXXIE€HHOIoO NpHKa3oM MWHHCTEpPCTBA
CTPOUTENBCTBA W JKMIHLIHO-KOMMYHaBHOTO X03siicTBa Poccuiickon ®enmepauuu oT 25
nexabpst 2017 r. Ne 1712/np (B penakumu NpuKa3oB MHUHHUCTEPCTBA CTPOMTENBCTBA U
YKUTHLIHO-KOMMYHa/IbHOIO XO035UCTBa Poccuiickoit Denepanuu
oT 2 despans 2018 r. Ne 65/mp, ot 12 urons 2018 r. Ne 424/mp, ot 16 asrycta 2018 .
Ne 532/mp), npuH K a3blBalo:

L. YTBepIUTh YW BBECTH B [eHCTBHE 4epe3 O MecdleB CO [HS H3NaHusd
HACTOSIIEero NpHKaza MpuiaraeMeld cBoa mnpaBuil «KaMeHHble K apMOKaMeHHbIE
KOHCTPYKUHH. MeTO bl YCHICHUS.

2. JleriapraMeHTy  IpaZOoCTPOWTEIBHOM  NEeATENBHOCTH W apXUTEKTYpHI
MHUHHCTEPCTBA CTPOUTENBCTBA U IKUIHWIIHO-KOMMYHaJIBHOIO X03dA¥cTBa Poccuiickoi
denepauuu:

a) B TeYeHue 15 nHel co OHS W3AaHMs MpHKa3a HaNpaBUTb YTBEPXKICHHBIA CBOI
npaBun «KameHHble M apMOKaMeHHBble KOHCTPYKLMH. MeToasl YCHJIEHHS» Ha
perucrpaluio B QejiepaibHblii Oprad HCIIOMHUTENbHON BIACTH B cepe CTaHAapTHU3aLluH;

0) obecneyuTs onyonuKkoBaHWe Ha oduLManbHOM —calite  MwuHuUCTepCTBa
CTPOUTENBCTBA W OKWIHMLIHO-KOMMYHalLHOro Xo3sicTBa Poccuiickon ®Penepauuu



) 7

B HH(OPMALMOHHO-TEIEKOMMYHHKALIMOHHOH ceTu «VHTepHeT» TekcTa yTBEPXKIEHHOIO
cBoja npaBunl «KameHHBIE W apMOKaMEHHblEe KOHCTPYKLHMH. MeTOombl yYCHIEHHA»
B 3JIeKTPOHHO-LH(poBoil Gopme B TeyeHue 10 nHel co AHS perucTpaLMM CBOIA IpaBUIl
(enepanbHBIM OPraHOM HCIIOTHUTENLHON BIACTH B c(pepe CTaHAapTHU3aLHH.

MunucTp B.B. Skywes
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nexabps 2002 r. Ne 184-03 «O TexHHUUECKOM peryaupoBaHumny, ot 22 utong 2008 r. Ne 123-D3
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384-03 «TexHn4ecKuid peraaMeHT o 6e30MacCHOCTH 3/1aHUH U COOPYKEHHI».
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CBO/l ITIPABIJI

KAMEHHBIE U APMOKAMEHHBIE KOHCTPYKIIUHU
MeToabl ycHJIeHUust

Masonry and reinforced masonry structures
Methods of strengthening

Jara BBenenust — 2019-06-20

1 ObsacTh NPUMEHEHUS

1.1 Hacrosmuii cBoJ INpaBWJ PAacIpOCTPAHSIETCS HA METOAbl YCWICHHsS KAMEHHBIX U
APMOKaMEHHBIX  KOHCTPYKIMH  3JaHMM M  COOPYKEHHMM  pPA3JIM4YHOrO  Ha3HA4YECHUS,
JKCIIyaTUPYEMBIX B KIIMMaTHUECKUX yciaoBusax Poccuiickoit @enepanum.

1.2 CBox mpaBws ycTaHaBIMBaeT TPEOOBaHHWS K METOJaM YCWICHUS KaMEHHBIX U
apPMOKAMEHHBIX KOHCTPYKLHMM, BO3BEACHHBIX ¢ IPUMEHEHHEM KEPaMHYECKOIO U CHIJIMKATHOIO
KUpIUYa, KEPAMUUECKUX, CUIIMKATHBIX, OETOHHBIX, IPUPOAHBIX KAMHEH U OJIOKOB.

1.3 TpeGoBaHus HACTOSILETO CBOAA MPAaBUJI HE PACIPOCTPAHSIOTCS HAa METOJbl YCUICHUS
3aHUH U COOPY)KEHMI, BO3BOJMMBIX B CEHCMOOIIACHBIX pallOHax, a TaKKe€ MOCTOB, TPyO U
TOHHEJIEH, THAPOTEXHUYECKUX COOPYKEHHM, TEIUIOBBIX arperaTos.

2 HopMaTuBHBIE CCHLIKHT

B HACTOAIIEM CBOJC IIPaBHJI HMCIIOJIb30BAHbI HOPMATUBHBIC CCBUJIKM Ha CICOYIOHIUC
JOKYMCHTHI.

I'OCT 4.206—83 Cuctema nokasaresnei kauectsa npoaykunu. CtpoutenscTBo. Marepuansl
CTeHOBbIE KaMeHHble. HoMeHKI1aTypa noka3zaTenei

I'OCT 4.210-79 Cuctema nokasaresiei kauectBa npoaykuuu. CTpouTenbcTBo. Marepuasl
KepaMHU4ecKHe OTJesI0uHbIe U 00a1IoBouHble. HoMeHkaTypa nokasaresnei

I'OCT 4.219-81 Cuctema nokaszaTenei kauecTBa IpoayKiiuu. Marepuainbsl 00JUIIOBOYHbBIC
U3 IPUPOAHOTO KaMHs U OJOKHM JJIs MX M3roToBjieHus. HomeHnkiaTypa mokasarenei

CIT 15.13330.2012 «CHulII 11-22-81* KameHnHbIe 1 apMOKaMEHHBIE KOHCTPYKITHI (C
n3meHeHusiMu Ne 1, Ne 2)

CIT 16.13330.2017 «CHuII 11-23-81* CranpHbie KOHCTPYKIUU» (¢ m3MeHeHneM Ne 1)

CIT  63.13330.2012  «CHull = 52-01-2003  beroHHble U  KeJIe300€TOHHBIE
KOHCTpYKIMU. OCHOBHBIC MOJOKEHUs» (¢ m3MeHeHussMU Ne 1, Ne 2, Ne 3)

CIT 327.1325800.2017 Ctensl HapyXHbIE C JMIEBBIM KUPNUUYHBIM cioeM. lIpaBuna
POCKTHPOBAHMUS, KCILTyaTallud ¥ PEMOHTA

HN3nanue opunuaabHoe
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[Ipumeuanue— [Ipy noap30BaHUU HACTOSIINM CBOZOM NPaBHJI LEJIECO0OPAa3HO MPOBEPUTH NEHCTBHE
CCBUIOYHBIX JIOKYMEHTOB B HH(OPMAIIMOHHON CHCTEME OOIIEero IOJb30BaHMUS — Ha OQHIUAIBHOM caiite
(enepasbHOTO OpraHa MCHOJHHUTENBHON BJacTH B cepe cTaHmapTH3aluK B ceTH VHTEpHET WM M0 €XEroJHOMY
nH(popManMOHHOMY yKa3arelto «HarroHaabpHble CTaHAAPTHI», KOTOPBIA OITyOJMKOBAH IO COCTOSHHIO Ha | sHBaps
TEKYIIEro rojia, U IO BBITYCKaM €XEMEeCSYHOTO MH(popManmnoHHOTO ykaszatens «HarmoHampHBIE CTaHIApTHI» 3a
TeKyIui rog. Ecnm 3aMeHeH cChIIOUHBIN JOKYMEHT, Ha KOTOPBIA JaHa HEJAaTUPOBAHHAS CCHIIKA, TO PEKOMEHIYETCS
UCTIONB30BaTh JEHCTBYIOIIYIO BEPCUIO 3TOTO JOKYMEHTA C YIETOM BCEX BHECEHHBIX B JJAHHYIO BEPCHIO M3MEHEHUI.
Ecnm 3aMeHEeH CChITOYHBIN JOKYMEHT, Ha KOTOPBIH JaHA JaTHPOBAHHAS CCBHIIKA, TO PEKOMEHAYETCS UCIIOIb30BaTh
BEPCHI0 3TOr0 JOKYMEHTa C YKa3aHHBIM BBINIE T'OJOM YTBep)kKAeHUs (mpuHstus). Ecam mocne yTBepkKIeHUS
HACTOSILET0 CBOJA MIPABUI B CCHUIOYHBIIN TOKYMEHT, Ha KOTOPBIH JaHa JaTUPOBaHHAS CCBUIKA, BHECEHO U3MEHEHHE,
3aTparuBaroliee MoJI0KEHHE, Ha KOTOPOE JiaHa CChUIKA, TO JTO IOJIOKEHHE PEKOMEHIYETCsl IPUMEHATh 0e3 ydera
JTAaHHOTO M3MeHeHUsl. Ecin cchUToUHBIN TOKYMEHT OTMEHEH 0e3 3aMEHBI, TO M0JI0KEHHE, B KOTOPOM JIaHa CChUTKa Ha
HET0, PeKOMEH/IyeTCs IPIMEHSTh B YacTH, HE 3aTParuBaloIieil 3Ty cchliKy. CBeAeHHs O JeHCTBUU CBOJOB IPABUII

1esIecoo0pa3Ho mpoBepuTh B PenepanbHOM HHYOPMAMOHHOM (DOHAE CTaHIapTOB.

3 TepMuHBI U onIpeaeIeHUA
31 B HACTOAIICM CBOAC NpaBUJI NPUMCHCHBI CIICAYIOIINUC TCPMUHBI C COOTBETCTBYIOIIMMHA

OIIPCACIICHUAMMU

3.1.1 kamenHas kjaaaka: KoHCTpYKIUS U3 TIPUPOTHBIX WIA UCKYCCTBCHHBIX KaMHEH
(kuprya, 6JI0KOB), COSIMHEHHBIX MEXITYy COOOU IEMEHTHBIM WJIH KIICEBBIM PACTBOPOM,
KJIEEBBIM COCTAaBOM WJIM I1ACTOM.

3.1.2 kupnuy, kaMHH M OJoku: [lomHOTENBIE W TYCTOTENbIE KIIAJ0YHBIC H3ICIHS,
YJIOBJIETBOPSIOIINE TPEOOBAHUAM COOTBETCTBYIOIINX HOPMAaTHBHBIX JOKYMEHTOB.

3.1.3 ycuiienne kaMeHHOH KoOHCTpykuuu: Komriekc KOHCTPYKTUBHBIX MEpONPHUITHN U
TEXHOJIOTUYECKUX paldoT, HalpaBlEHHBIX Ha TMOBBIIIEHHE HECYyIled CHOCOOHOCTH U
HKCILTYaTallMOHHBIX CBOMCTB KOHCTPYKIIHH.

3..1.4 BoccTaHOB/IeHHE (PEMOHT) KaMeHHON KOHCTPYKIMM: KOoMITIeKC KOHCTPYKTUBHBIX
MEPONPUITUA W TEXHOJOTMYECKHX pPAa0OT, HANpaBJICHHBIX Ha BOCCTAHOBJIEHHME HECYUIEH
CHOCOOHOCTH M 3KCIITYaTallMOHHBIX CBOWCTB KOHCTPYKLIMHU, HAPYIIEHHBIX BCIIEACTBUE 1e(DEKTOB
M3TOTOBJICHHS UJTU B IPOIIECCE €€ DKCIUTyaTalluH.

3.1.5 BHemHee apMUpPOBaHUe (KAMEHHOW KOHCTPYKIMHU): YCTaHOBKA HAaKJIEHMBAaHUEM Ha
KaMEHHYIO KOHCTPYKIMIO H3/IEIHH 3aBOJICKOIO M3TOTOBJICHHS M3 IMOJMMEPHBIX KOMITIO3UTHBIX
MaTepHajoB (JaMHUHATOB) WJIM IOCIOWHOE HAaKJIEHBAHHWE TEPMOPEAKTHBHBIMH aJre3UBaMU
U3JIeIIMHA U3 HENPEPBIBHOTO YIJIEPOIHOTO, CTEKIITHHOT0, 0a3a7IbTOBOT0 WJIM apaMUHOTO BOJIOKHA
(XOJCTOB, CETOK M JPYI'MX TKaHbIX MAaTepHajoB) C TMOCIEAYIOIIUM OTBEpXKIECHHUEM MU
00pa3oBaHNEM OJAHOCIOWHOTO MM MHOTOCJIOWHOTO KOMIIO3UTHOTO MaTepuaia.

3.1.6 mHbexuus: YCcuiIeHne KOHCTPYKIMHA ¢ TOMOIIBIO MTOJaydl pacTBOpa MOJ1 JaBJICHHEM B
KIIQJIKYy.

3.1.7 koMmJIeKCHbIE 3JIeMEHTbI: DJEMEHThl KaMEHHOH KJIaJKH C BKJIIOYEHHEM B HHX
Kene300eToHa, paboTaroIero COBMECTHO € KITAKOH.

3.1.8 BbIluMHKa: BoccTaHOBJICHNE KIIAJKU HA y4acTKax €€ pa3pylIeHHs HOBOW KJIaJIKOH ¢
MIEPEBA3KON CO CTAPOM.

3.2 OcHOBHbIE OYKBEHHBIE 0003HAYCHHSI BETMYHUH:

A - IJIOIIAAb CCYCHUS KIAJaKHU;
Ap —  IIOLIAab C€YEeHHs OETOHA,
Abe —  IUIOIIAAb CXKATOM 30HBI OETOHA,;
Acs —  IUIOWIAAB CXKATOM 30HBI KIAIKH;
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IJIOMAAb CEYCHHUS POIOJIBHON apMaTyphl;

IJIOLIA/1b CEYEHUsI COOTBETCTBEHHO apMaTyphl U KJIaJKH,

IJI0LIA/1b MTOIIEPEYHOIO CEYEHHUS MTOJIMMEPHOTO KOMITO3UTA;

TOJILIMHA 3aILUTHOIO CJI0S CO CTOPOHBI aPMATYPBhI As;

LIMPUHA IPSAMOYTOJIBHOTO CEUEHUS;

TOJILIMHA [TUAJISCTPBI;

TOJILIMHA CTEHBI,

IIMPHUHA Y4aCTKa CKOJIa,

MOJyJIb YIPYTOCTH KJIaJKU (HayaJbHbIA MOIYINb Aedopmariuii)
HavaJibHblE MOAYJIM YIPYTOCTH KJIAJKU U OETOHA;

9KCLIEHTPUCHUTET ACUCTBUS PACUETHOU HArpy3KH;

paccTosiHUs OT TOYKU NMPHIIOKEHUsI MPoaosibHOM cuibl N 10 neHTpa
TSHKECTH apMaTypbl Asu As';

BBICOTA BCErO CEYECHUS;

palouas BbICOTA;

BBICOTA MOJUMEPHOT0 KOMIIO3UTA;

HIMPUHA KUPIIMYHOI'O CTOJI0A;

MOMEHT MHEPIIMU CEUSHHSI KJIAJAKH U OETOHA;

JUIMHA y4acTKa C TPEILUHAMU;

JUIMHA TPELUHBL;

pacyeTHbII U3rudaroUMil MOMEHT;

IIPOJIOJIbHAS PACUETHAS CHJIA,

(dakTuueckass Hecyllas CIOCOOHOCTh KOHCTPYKIIMH C  Yy4eTOM
UMEIOIINXCS B HEH TePEeKTOB;

pacueTHasi HecyIlasi ClloCOOHOCTh KOHCTPYKIIMIA;

BEpTUKAJIbHAS HATPy3Ka;

IIOIepeYHas CUia;

pacyeTHOE CONPOTUBIICHHUE CIKATUIO KIIAJIKH;

BPEMEHHOE CONPOTHUBIIEHHE (CpPeIHUIl Mpeaes MPOYHOCTH) CHKATHUIO
KJIQJIKH;

HOpMAaTHBHAs PU3MEHHasl IPOYHOCTh OETOHA;

BPEMEHHOE COIPOTUBIICHUE (CPEIHUI Mpenena MPOYHOCTH) CHKATHIO
apMHUPOBAHHOM KJIaJIKH,

HOPMaTUBHOE COIPOTUBJICHUE apMATypbl B apMUPOBAHHOM KIIAJKE;
pacueTHbIe CONPOTUBIIEHUsI OETOHA U apMaTyphl;

pacyeTHOE CONPOTUBIICHHUE ITONIEPEYHON apMaTyphl;

pacuyeTHOE CONPOTUBIICHUE CXKATHIO KIAIKH, YCUJICHHON BHEIIHUM
apMHUPOBAHMEM U3 ITOJIMMEPHBIX KOMIIO3UTOB;

pacuyeTHOE CONPOTHUBIICHHE KJIAJAKH TIJIABHBIM  PacCTATHBAIOIIMM
HaIpsHKEHUSM;

CTaTMYECKUH MOMEHT BCEIrO CEUEHHUs KIIaJAKU OTHOCUTEIbHOW LIEHTpa
TSKECTU PACTSIHYTOU As MIIM MEHEe CXKaTOW apMaTyphl;

CTaTMYECKUH MOMEHT C)KaTOM 30HBI CEUEHUS KJIAJKH OTHOCUTEIBHO
LIEHTPA TAKECTHU PACTSIHYTOM UJIM MEHEee C)KaToil apMaTypsl As;
CTaTMYECKNE MOMEHTHI IUIOIIAJAEH CXKATOM YacTH CEUEHUs KIAIKH U
0eToHa OTHOCHUTEIBHO LIEHTpa TSKECTU apMaTypsl As;

CTaTUYEeCKHE MOMEHTHI IUIOUIaJ el ceueHHusl KiIagkd, OeToHa u
apMaTypbl As' OTHOCUTENBHO LIEHTPa TAKECTH apMaTypsl As;
CTaTMYECKWE MOMEHTHl IUIOIIAJiel cedeHus KilaJku, OeToHa U
apMaTypbl As OTHOCUTENIBHO LIEHTPA TSXKECTU apMaTyphl As';
CTaTUYECKUH MOMEHT C)KaTOM 30HBI KJIAJAKH OTHOCUTEIBHO TOYKH
MIPWIOKEHHUS CUJIBL;
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Sbs,n —  CTaTMYECKUH MOMEHT C)KaToil 30HbI OETOHAa OTHOCHUTEIBHO TOYKHU
MIPUIIOKCHUS CUITBL;

Sbd —  IUIOUIa[b IOMEPEYHOT0 CeYeHHUs MOJIOCH (0aHaa)el ) U3 MOJIUMEPHOTO
KOMIIO3WTA TOJIIIUHON Obd U BBICOTOM hhg;

Sw —  IUIOIIAJb yYacTKa JUIMHHOM CTOPOHBI hy cTONIOA, mMpUXOosIIascs Ha
OJTHY TIOJIOCY U3 TOJMMEPHOT0 KOMITO3UTa BBICOTOM Npq;

Mg —  K03(h(UIUECHT, YYUTHIBAIOIIUN BIMSHUE UIUTEILHOTO BO3ICHCTBUS
Harpy3Ku;

Mk — K03 UIHMEHT YCIOBHIA pabOTHI KJIAIKH,

Mb - k03 QHUUMEHT ycI0BHUil paboThl 6ETOHA;

Nn — K03 UIHMEHT TOMYCTUMOM MEePETPY3KH;

Sbd —  TOJILIMHA NOJIMMEPHOTO KOMIIO3UTA;

v — K03} GUIHMEHT, YYUTHIBAIOIINK TepopMaluy Moia3ydecTy;

n —  K03(h(UIUEHT, yIUTHIBAIOIINI IPOLIEHT aPMUPOBAHUS;

Up _ KO3 GUIIHEHT TPEHUS;

[0) _ ko3¢ duIHeHT TPOoA0IHHOTO U3TH0a;

Qes _  ko03(h(}UIHEHT NpOoA0IbHOTO U3rnda KOMIUIEKCHONW KOHCTPYKIIUU;

X _  BBICOTa C)KATOH 30HBI CCUCHUS;

z —  IJICYO BHYTPECHHEW Maphl CHII IPH MPSMOYTOJIBHOM CEUCHUHU.

4 O6mme TpedoBaHUA

4.1 BoccraHoBiEHHE M YCWIEHHWE KAaMEHHBIX KOHCTPYKLMH ClEeIyeT IpPOU3BOIUTH Ha
OCHOBE Pe3yJIbTaTOB 00CIEeI0BAaHUS UX TEXHUYECKOTO COCTOSTHHS.

[IpaBuiia o0ciie0BaHMsI HECYIIMX CTPOMUTEIbHBIX KOHCTPYKLUMH 34aHUNA U COOPYKEHUU
npuBeeHbI B [2].

4.2 TloBepouHble pacyeThl MOJUJIEKALIMX BOCCTAHOBJICHUIO M YCHUJIEHHIO KOHCTPYKLUN
clIelyeT IPOU3BOIUTH IIPH U3MEHEHHUH JEMCTBYIOIUX HA HUX Harpy30K, yCJIOBH dKCILTyaTaluy,
a TaKkKe NpPU M3MEHEHUM KOHCTPYKTUBHOM CXE€Mbl 3JaHHUS WIM COOPY)KEHMs, BJIEKYyLIEH K
NIEpPEpaCcpPECIICHNI0 YCUINM M M3MEHEHUIO TPaHMuHBbIX ycioBuil. Kpome Toro, moBepouHsie
pacyeTsl MPOU3BOAATCA MIPU HAJTMUUN 3HAYUTENbHBIX AE(PEKTOB B KOHCTPYKIIMSIX.

4.3 TloBepouHble pacyeTbl HEOOXOAMMO TPOM3BOJUTH C YYETOM pe3yJIbTaToB
o0cieoBaHUSl TEXHUYECKOIO COCTOSHMSI KOHCTPYKUMH, UX (DaKTMUECKUX TIe€OMETPHUYECKUX
pa3MepoB U NPUMEHEHHBIX MaTEPUaJIOB.

4.4 Ha ocHOBe aHaju3a pe3yJbTaTOB OOCIEIOBAHUS U MPU HEOOXOAUMOCTH MTOBEPOUYHBIX
pacyeToB MPOBEPSIIOTCA Hecyllas CIOCOOHOCTh KOHCTPYKLUH (IpeAebHOe COCTOSIHME MEepBOM
TPYMIIbl) ¥ IPUTOTHOCTh K HOPMaJIbHOM AKCILTyaTalluy (IPeeIbHOE COCTOSHUE BTOPO TPYIIIIBI).

4.5 BoimonHeHue TpeOOBaHUS MO NPEIETbHBIM COCTOSHHUSIM IEpPBOM TPYHIBI JOJKHO
3aluIaTh KOHCTPYKIIUHU:

- OT IOTEPH YCTOMYUBOCTH (POPMBI KOHCTPYKIIMH MU €€ MOJIOKEHHUS;

- pa3pyllIeHus 1M0J] COBMECTHBIM BO3JIEHCTBUEM CUJIOBBIX (PaKTOPOB M HEOIATONPHUSATHBIX
BIIMSIHUI BHEIIHEN Cpelbl (pa3MOpakUBaHMsI, BHIBETPUBAHMSI KJIaIKH, BO3JEHCTBHS arpeCCUBHON
Cpelbl Ha KJIa/IKy, apMaTypy U CBSI3H).

4.6 BpimonHeHnue TpeOOBaHUS IO MPENETBHBIM COCTOSHHUSIM BTOPOW T'PYMIBI JOJDKHO
3alUIIATh KOHCTPYKIUU:

- 0T 00pa30BaHuUs WM YPE3MEPHOTO PACKPBITHS TPEIHH;

- Ype3MEPHBIX MepeMenIeHl, TPOTruO0B, KPEHOB.

4.7 Ha ocHOBaHMU MPOBEJIEHHOTO pacyeTa MPOU3BOIAT ONpeeIeHUE:

- YCUJIMHI B KOHCTPYKIUAX OT IKCIUTYyaTallMOHHBIX HArpy30K U BO3JCUCTBUM;

- Hecyliel CriocoOOHOCTH 3TUX KOHCTPYKLIUH.

ConocraBneHne 3HaYUeHUH ITUX BEJTMYHH MTOKA3bIBAET CTEIIEHb PEAbHOM 3arpyKE€HHOCTH
KOHCTPYKLUH 10 CPAaBHEHMIO C €€ HeCyIIel ClIOCOOHOCTBIO.
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4.8 Ha ocHOBaHWM aHajgu3a pe3yJbTAaTOB OOCIICIOBaHMS KOHCTPYKIIMH M TIOBEPOUYHBIX
pacueToB [2] ompenensioT KaTeropuro TEXHUYECKOTO COCTOSHUS KOHCTPYKIHMH M MPUHUMAIOT
peeHre o0 UX JajbHENIIEN KCILTyaTaluH.

4.9 JIns KOHCTPYKUHMH, HE yTOBIETBOPSIOMINX TPEOOBAHMSIM IOBEPOYHBIX PACUETOB IO
IpeJeIbHBIM COCTOSIHUSM BTOPOM IPYIIIBI, JOIYCKAETCs HE IPEAyCMaTpUBaTh UX YCUIICHHE, €CIIN
3TO HE MPENATCTBYET HOPMAJIbHON IKCIUTyaTallUH.

4.10 [Ipu npoeKTHpOBAaHUM METOJIOB YCHJICHHSI KAMEHHBIX U aPMOKaMEHHBIX KOHCTPYKLUI
clieflyeT MPUMEHSATh KOHCTPYKTHUBHBIC PEIIEHUS, U3JCNUs W MaTepuaibl, 00ecreunBaroiye
TpeOyeMyt0 HECYILYIO CHOCOOHOCTD, JOJITOBEYHOCTh, 0Kap0o0e30MacCHOCTh, TEINIOTEXHUYECKHE
XapaKTEepUCTUKU KOHCTPYKLMH M TemneparypHo-BiaxHocTHbIM pexuM (I'OCT 4.206, I'OCT
4.210, I'OCT 4.219).

4.11 Ilpy npoeKTUPOBAaHUM METOJOB YCUJIEHHUS KAMEHHBIX M apMOKaMEHHBIX KOHCTPYKLIUI
30aHUH W COOPY)KEHHUH clenyeT IpelycMaTpuBaTb MEpONpHUATHsA, oOecreunBarolme
BO3MO>XHOCTb MX IIPUMEHEHUS B 3MMHHUX YCJIOBHSX C MOKPBIM PEXXHMOM, a TAKXKe JIJIs1 HApY>KHBIX
CTEH IOJBAJIOB, LIOKOJIEH U (yHIAMEHTOB HE JIOIYCKaeTCs.

4.12 KOHCTPYKTMBHOE HCIIOJIHEHHE CTPOUTEIBHBIX OJIIEMEHTOB HE JOJDKHO OBITh
IPUYMHOM CKPBITOTO PAcIpOCTPAaHEHUs TOPEHUS 110 31aHUI0, COOPYKEHUIO, CTPOEHUIO.

4.13 TlpumeHeHne HACTOSIIErO CBOZAA MPAaBWIJI OOECIIEYMBAET BBHIIOJHEHHUE TPeOOBaHUN
[1].

4.14 K Hapy>KHBIM CT€HaM TPEAbSBIIAIOTCS TaK)KE TEIIOTEXHUYECKUE TPEOOBaHUS.

S Martepuaibl

5.1 Kupnuy, kaMHM ¥ pacTBOPHI JJIi KAMEHHBIX U apMOKAMEHHBIX KOHCTPYKIIMH, a TaKKe
OETOHBI JIIs1 U3TOTOBJICHUSI KAMHEW U KPYNHBIX OJ0KOB 10JKHBI cooTBeTcTBOBaTH CII 15.13330.
[lpy ycwieHUM KOHCTPYKLUMH M3 HCTOPHUUYECKOW KIAIKU CleAyeT HPHUMEHATh KJIaJ04HbIe
MaTepuaibl, UACHTUYHbIE IPUMEHEHHBIM B ycuiauBaeMoi kinajke. [Ipu 3ToM BO3MOXKHO OTIn4Me
3THX MaTepHalloB 10 radaputaM U CBOWCTBAM OT TPeOOBAHUIN COOTBETCTBYIOIIUX HOPMATUBHBIX
JIOKYMEHTOB.

5.2 Jlna apMupOBaHUs KaMEHHBIX KOHCTpyKuuil B coorBeTcTBUM ¢ CII 63.13330 cregyer
PUMEHSTh:

- apMarypy kiaccoB A240 nu B500 — i ceTyatoro apMupoBaHus;

- apmartypy kiaccoB A240, A300, B500 — mist mpooibHOM M TIOTIEPEUHON apMaTyphl,
AQHKEPOB U CBA3EH.

JUia 3akimafHbIX JeTalledl U COEQMHHUTENBbHBIX HAKJIAJOK CJelyeT HPUMEHSTh CTallb B
coorBercTBuu ¢ CII 16.13330.

5.3 Jlommyckaercsi npuMEHEeHNE CHITMKATHBIX KUpIHYa, KaMHEH 1 OJ0KOB; KaMHEW 1 OJIOKOB
U3 SYEHUCTHIX OETOHOB; IyCTOTENBIX KEPaMHUYECKUX KHpIHUYa M KaMHEH, OETOHHBIX OJIOKOB C
MyCTOTaMM; KEPaMHUECKOT 0 KUpINYa MOJIyCyXOro MPeccoBaHus sl HApY>KHbIX CTEH MIOMEIICHUN
C BIQXHBIM pPEKUMOM TNpU YCIOBUM HAHECEHHWS HA WX BHYTPEHHHME IIOBEPXHOCTH
NapOU30JISIIMOHHOrO TMOKphITUA. [IprMeHeHne yka3aHHBIX MaTepuaioB JUIsl HapyKHBIX CTEH
MIOMEILEHUN C MOKPBIM PEKUMOM HE JJOITYCKAeTCsl.

6 PacueTHble XapaKTepPUCTHKH

6.1 Pacuernsie compotuBieHus R cxaruro kimagku npuBeneHbl B Tabmumax 2-13 CII
15.13330.2012.

Moayau ynpyrocta u aepopManuii KJIAAKH NP KPATKOBPEMEHHON U JJIMTEJIbHOM
Harpy3ke, ynpyrue XapaKTepHUCTHKHM KJIAAKH, Aedopmannu ycaaku, Ko3(pPuumeHTsI
JIMHEHHOTI 0 paclIMpPeHus U TPeHUs

6.2 Moayns ynpyroctd (HayanbHbIM MoAynab Jedopmauui) knaaku Eo  mpH
KpaTKOBPEMEHHOW Harpy3ke JOJDKEH IPUHUMAThCS PABHBIM:

JUTsl HEQpMHUPOBAHHOM KIIAJKU

Eo=a ‘Ry; 1)
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AJIA KIIaaKyu € IPpOAO0JIBHBIM apMUPOBaHUEM
EO = a.RSkLh

(2)

I7e 0 — ynpyras XapaKTepUCTHKa KIIaaKku, mpuHuMaeTcs o tTabmumne 16 CIT 15.13330.2012.

pacIOIOKEHHBIM B

TOPU30HTAIIBHBIX PACTBOPHBIX IIBaX, IPUHUMAIOT TAKUM K€, KaK /I HeapMUPOBAHHON KIIaJKH.
JIist KiTaiku ¢ IPOJI0JIBHBIM apMHUPOBAHUEM YIPYTYIO XapaKTEPUCTUKY MPUHUMAIOT TaKOU

Moayns  ynpyroctd KIaIKd C CETYaThIM apMUPOBAHUEM,

K€, KaK aj1d HeapMHpOBaHHOﬁ KIIaKH,

Ry — BpeMEHHOE COIpPOTUBIEHUE (CpEeAHUIl Npelaen NPOYHOCTH) CHKATUIO KIIaAKH

OMpeNeNsroT 1Mo Gopmye
R, =k-R,
rae kK — koaddunmenT, npuHuMaeMslii o tadsuie 1;

(3)

R — pacueTHble CONPOTHBICHUS CXKATUIO KJIAaJIKu, NpuHHMaeMble mo tabmumam 2—10 CII
15.13330.2012 ¢ yderom KO3(h(UIMEHTOB, NMPUBEACHHBIX B MPUMEYAHUAX K ITHM

Tabnunam, a Takxke B 6.10-6.15 CIT 15.13330.2012.

Taonupga 1

Bun knagku Kospdunuent K
1 13 kupniua 1 KaMHel BCceX BHJOB, U3 pBaHOro OyTa u OyToOeToHa 2,0
2 VI3 KpynHBIX ¥ MEJIKHX OJIOKOB U3 SYEUCTHIX OETOHOB 2,2

Tadonupga 2

VYnpyras xapakTepuCTHKa 0. ITPH

Bun knanku MapKax pacTBopa

MPOYHOCTH
pactBopa

25-200

10

0,2 Hynesoii

1 U3 kpynHBIX GJIOKOB, U3TOTOBIEHHBIX TSDKEIOTO
W KPYIHOTIOPUCTOTO OETOHA Ha TSKEIBIX

3aIIOJTHUTEINAX U U3 TSHKEJIOro MPUPOTHOIO KaMHS 1500
(y = 1800 kr/m°)

1000

750

750 500

2 VI3 kaMHEe#, N3rOTOBJICHHBIX U3 TSHKEIOTO
0eToHa, TSHKEIIBIX TPUPOIAHBIX KaMHEH U OyTa 1500

1000

750

500 350

3 U3 kpymHBIX GJIOKOB, H3TOTOBICHHBIX U3 OETOHA
Ha MOPUCTHIX 3aMOJHUTEISIX U TIOPHU30BAHHOTO,
KPYITHOIIOPHCTOTrO OETOHA Ha JIETKHX
3aIOJTHUTEISAX, IUIOTHOTO CHIIMKATHOTO OETOHA U
U3 JIETKOT'O TIPUPOTHOTO KaMHS 1000

750

500

500 350

4 13 xpymHBIX OJIOKOB, H3TOTOBICHHBIX U3
SIYCUCTHIX OCTOHOB:
aBTOKJIABHBIX 750

HEABTOKJIaBHbBIX 500

750
500

500
350

500 350
350 350

5 VI3 kaMHEeH, H3rOTOBJICHHBIX U3 SYEHUCTHIX
OETOHOB:
ABTOKJIABHBIX 750

HEaBTOKJIABHBIX 500

500
350

350
200

350 200
200 200

6 U3 kepamuieckux kamHel (Kpome
KpYIMHO(OPMATHBIX ) 1200

1000

750

500 350

7 U3 kupriuva KepaMH4ecKoro IIacTUIeCKOro
MPECCOBaHUs MOJTHOTENIONO U MyCTOTEIOTO U3
MYCTOTEBIX CUJIMKATHBIX KAMHEW, U3 KaMHEH,
M3TOTOBJICHHBIX U3 OETOHA Ha MOPHUCTHIX
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3aMOJTHUTENSAX U TOPU30BAHHOTO, U3 JIETKUX
MPUPOIHBIX KAMHEH 1000 750 | 500 350 200

8 Uz KHpnuda CUJIMKATHOI'O IMMOJIHOTEJIOTO U

MyCTOTENIOTO 750 500 | 350 350 200
9 U3 xupnuya KepaMUIecKoro moycyxoro
MPeCCOBaHUsl MOJHOTENOTO M MYCTOTENIOTO 500 500 | 350 350 200

IIpumeuanus

1 Tpu ompeneneHnr KO3()HHUIHEHTOB TPOMOIBHOTO H3THOA U dyeMeHTOB ¢ rubkocteio | /i < 28 wim
orrotrernem | / h < 8.

Jlonyckaercst IpUHUMATh 3HAYCHUS YIPYTOil XapaKTEPUCTUKH KJIAJIKU U3 KUPITMYa BCEX BUJIOB KaK M3 KUPIUYa
TUIACTUYECKOTO TIPECCOBAHMSI.

2 IlpuBeneHusie B Tabmuie (IMyHKTHl 7-9) 3HaueHWs] YHNpYroil XapakTEpUCTHKU o Ul KUPIHYHOHM KIaIKu
pacIpoCTpaHsOTCsl HA BUOPOKUPIINYHBIE TAHETH U OJIOKH.

3 Vnpyryro xapakTepucTHKy OyTobeToHa o mpuHuMaroT paBHoit 2000.

4 Jlns Knagkud Ha JIETKHX pAcTBOpaxX 3HAUYCHWsS YNPYrod XapaKTePUCTHKH ¢ CIEOyeT NPUHHUMATH C
kodpdunuerTom 0,7.

5 Ynpyrue XapakTepHCTHKH KIaJKH U3 MPHPOIHBIX KaMHEH NOIyCKaeTCsl YTOYHATh Ha OCHOBE PE3yJbTaTOB
9KCIICPUMEHTAIBHBIX HCCIICIOBAHUM.

6 Jna knagku M3 KpymHO(QOPMATHBIX KaMHEW o ClIeAyeT NPUHUMATh Kak JJId KepaMH4YeCKHX KaMHEeH ¢
koapdunuerTom 0,7.

Yrpyryro XapakTepUCTHKY KJIaJKW C CETYATBIM apMUPOBAHUEM CIENYET ONPENENsATh IO
dbopmyie

sk = 0 * Ru/Rsku. (4)

B ¢opmymax (2) u (4) Ry, — Bpemennoe compoTusienue (CpeaHuii npenesn mpodHOCTH)

C)KaTUIO apMUPOBAHHOM KJIAaJKM U3 KUPIHYA WIM KaMHEH Mpu BhICOTE psnga He Oomnee 150 mwm,
ompenensieMoe o Gpopmynam:
JUISL KJIAJIKU C TIPOJIOJIBHOM apMaTypoii

R, -1
Ry, =k-R+—=2—; 5
sku 100 ( )
JUISL KJIIAJIKU C CETYaTOM apMaTypoit
2R, -
R, =k-R+=—=n 6
sku 100 ( )

IA€ [ —MIPOLICHT ApPMUPOBAHUS KIIAJIKH;
JUISL KJIAJKU € IPOJOJIBHON apMaTypoi

_A ;
mn A (7)

rae A u A — COOTBETCTBEHHO MIIOIIAMN CEUEHHs APMATYPhI H KJIAIKH, [T KIIAAKH C CeT4aToM
apMmatypoit pu onpeznensiercs mo 7.31 CIT 15.13330.2012;
R,, — HOpMATHBHEIC 3HAYECHHS CONMPOTHBICHUS APMATYPhl B ApPMUPOBAHHON KIAjKe,

npuHUMaeMble Uit craned kiaccoB A240 u A300, a nis cranu knacca B500 — ¢
kod(purmentom ycnoruit padbotsr 0,6 B coorBerctBuu ¢ CIT 63.13330.

6.3 Monayns nedopmanuit Kiaaaku E nomkeHn npuHUMAaThCS:

a) IpU pacyeTre KOHCTPYKIUI MO MPOYHOCTH JUIsl ONpeAeNieHUs] YCHWINH B KIIaJKe MpHU
3HAKONEPEMEHHBIX W MAJIOIMKIIOBBIX HArpy>KeHHsX (A OmpenesieHus] YCHIUMH B 3aTsHKKax
CBOJIOB, B CJIOSIX CXATbIX MHOTOCIIOMHBIX CEUYEHUH, YCHIJIMH, BBI3BIBAEMBIX TEMII€PaTYpPHBIMU
negopManusMu, TpU pacyeTe KIaAKd Haj paHAOalKkaMM WM MOJ paclpeleuTebHBIMU
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nosicaMu) 1o opmyiie
E=05-E,, (8)
rae Eo — MOAYJh YNPYrocTu (HAYaJIbHBIM MOIYIh AcpopMaIriuii) KIaaKu, ONpeaeIsieMbIid 1o
bopmymnam (1) u (2).
0) mpu onpeneneHnu aehopMaluii KIIagKd OT MPOJOIbHBIX WM TOMEPEYHBIX CHJI, YCUITUI
B CTaTUYECKHU HEOIPEACIIUMBIX PAMHBIX CUCTEMAX, B KOTOPBIX 3JIEMEHTHI KOHCTPYKLUN U3 KIaAKN

paboTarOT COBMECTHO C DJIEMEHTAMHU W3 JPYrUX MaTepHaloB, Meproja KoJeOaHW KaMEHHBIX
KOHCTPYKIUH, 5KECTKOCTH KOHCTPYKIIHI 110 opmyIie

E=08-E,. (9)

6.4 Jlns HETMHEWHBIX pPACYETOB OTHOCUTENIbHBIC JeQOopMaluu KIAAKH € TpHU
KpPaTKOBPEMEHHOI Harpy3Ke MOTYT ONpPEAEAThCS MpHU JTI00bIX HAMPSHKEHUAX 10 hopmyie

L ° . (10)

In(1—
o 1,1R,

[Ipn 3aBucMMOCTHM MEXIy HanpsokeHUsMA U Jnedopmanusmu 1o  dopmyne (9)

TaHTCHIIMATHLHBIA MOYJIb JeopMaIuil orpenessieTcs mo popmyie

€ =—

(0}
Brar=Eo(1- 1LIR, ) )
6.5 OtHocuTenbHas JeOpMALs KIAJKHK C YIETOM MOJI3YUECTH ONPENENAETCs 110 GopMyIIe
E=V- g y (12)

0
TIC 6 — HaIIpsDKCHUE, IIPHU KOTOPOM OIIPEACILICTCA &€,

vV — K03(pPUIHEHT, yYUTHIBAIOIUN JeOpMAIUU MOI3YUECTH KITaIKH:
v=18 —ang Ki1agku U3 KEepaMUYECKUX KaMHEH, B TOM YHCJIEe KPYMHO(POPMATHBIX, C
BEPTHUKAIBHBIMU I1IEJICBUAHBIMH ITyCTOTaMU (BbICOTa KaMHsI OT 138 10 220 Mm);
v=2,2 —nmis KIagKd M3 KEePaMHUYeCKOTO KHUpPIHYa IUIACTUYECKOTO H  IOIyCYXOTO
MIPECCOBAHUS;
v=2,8— mns KIagKkd U3 KPYMHBIX OJOKOB HIIM KaMHEW, M3TOTOBIEHHBIX U3 TXKEIOTO
OcToHa;
v=23,0— s KIagKd U3 CHIMKATHOTO KUPIHYA, IMOJHOTEIBIX M IyCTOTENIBIX KaMHEH, a
TaKkke M3 KaMHEW, WM3TOTOBJICHHBIX M3 OETOHA Ha TOPHUCTHIX 3aAMOJHUTENAX WIH
MOPU30BAHHOTO U CUJIMKATHBIX KPYIHBIX OJIOKOB;
v=235— I8 KIaJKu U3 MEJIKUX W KPYIHBIX OJIOKOB WJIM KaMHEH, M3TOTOBIICHHBIX W3
ABTOKJIABHBIX STYCUCTHIX OCTOHOB;
v =4,0— T0 Xe, U3 HEaBTOKJIABHBIX SYEUCTHIX OETOHOB.
6.6 Moaynb ynpyroctu kinaaku Eg mpu mOCTOSIHHON M JUIMTEIHHOW HArpys3Ke ¢ y4eToM
MOJI3YYECTH CIIEAYET YMEHBIIATh MyTeM JEICHUS ero Ha KodhQuiueHT v.
JlnmutenbHBI  MOMynb  AedopManuii SIS pa3TUYHBIX TEPUOJOB CTPOUTEIHCTBA U
AKCIUTyaTaIlMH OMpeesieTcs Mo CIeAYIomuM GopMyiaM:
Ha MOMEHT 71 OKOHYaHMsI HEMPEPHIBHO BO3PACTAIOLIEN HATPY3KHU

Eox = EO /nox; (13)
C MOMCHTA OKOHYaHHUs POCTa HArpy3u 1 J0 ITOJITHOTO 3aTyXaHHus ,Zle(bOpMaHI/Iﬁ IIOJI3YYCCTH.
Eox-mt — EO /nOK—zln (133)

rae Kod(pQUIUEHTH! Ui ONpeAeieHUs MOMHBIX aedopManuil KIaJAKH HAa MOMEHT OKOHYaHMS
pocra Harpy3ku nN° ¥ ¢ MOMEHTa OKOHYaHHUs pocTa Harpy3ku n°“" paBHbI:

n** =156C + 2,06 -0,5lgt, . (136)
n"™" =C(3,51-116-Igt)) (138)
e ti— 6e3pazmepHblid KO UIMEHT, YUCIIEHHO PaBHBIM BpeMEHH OKOHYAHUs pOCcTa HArpy3Ku T1.

8
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3HaveHus kKodhdunrerTa A, XapaKTEPU3YIOIIETO MOI3y4eCTh KIIaIKH, TPUHUMAFOT:

- u3 kepamuueckux kamueir A=0,38-107, U3 KepaMHUYECKOro KUpHMYa IUIACTHYECKOTO H
noycyxoro npeccopanus A = 0,7-1073, u3 cunmkartsoro kuprnuya A = 1,4-1073,

Koadduunentst C paBHBIL:

A-a = 0,46 —nis KIIagKku U3 KepaMUYECKUX KaMHEH;

0,7 — st KAk U3 KepaMU4ecKOro KMpIuya IIacTHYeCKOTro MpecCoBaHUS;

1,1 — nns KIaIKU U3 CUIMKATHOTO KUPINYa;

0,35 —n7st KIIaKU U3 KepaMHUYECKOTO KUPIIHYa MOJTyCyXOro MPEeCCOBAHMUS.

6.7 Monayns ympyroctTd W nedopmanuid KiIaJKd W3 MPUPOJHBIX KaMHEH OMyCKaeTcs
MPUHUMATH HA OCHOBE PE3YJIbTATOB KCIICPUMEHTAIBHBIX UCCIICIOBAHUH.

6.8 Jledopmaruu ycaiku KIaJAKU U3 KEPAMHUYECKOI0 KUPMHYa U KEPAaMUUECKUX KaMHEeH, B
TOM YHUCJI€ KPYMHO()OPMATHBIX, HE YYHTHIBAIOT.

Hedopmaruu ycaaku cieayeT NpUHUMATh AJIs KIal10K:

W3 KUpPIUYa, KAMHEH, MEJIKUX U KPYIHBIX OJIOKOB, M3TOTOBIICHHBIX HA CHIIMKATHOM HWJIU
eMEHTHOM BspKymeMm —3-107;

U3 KaMHell U OJIOKOB, M3TOTOBJICHHBIX W3 ABTOKJIABHBIX SYCHCTHIX OETOHOB Ha TECKE U
BTOPHMYHBIX TIPOTYKTAX 0OOTAICH s PasIHuHbIX pya —4-107;

TO e, U3 aBTOKJIABHBIX OETOHOB Ha 3071¢ — 6-107*,

6.9 Monyns casura kinaaku cienyet npunumars G =0,4-E,, roe E;— Mmoayns ynpyroctu
IIPU CHKATHH.

6.10 3navenus kod(h(HUIMESHTOB JTUHEHHOTO PACIIUPECHHSI KIIAKH CICIyeT MPUHUMATH I10
tabaure 17 CIT 15.13330.2012.

6.11 Koappuument tpenns p, - ciexyer npunumars o tabauue 18 CII'15.13330.2012.

7 Pac4yer 371eMeHTOB KOHCTPYKIMIi 110 NpeAeIbHbIM COCTOSHUAM NepBoi rpynnsl (10
Hecyuieil crnocoOHOCTH)
7.1 PacueT He yCHJIEHHBIX KaMEHHBIX KOHCTPYKIUI ClieAyeT MPOU3BOAUTH 110 hopMyJie

N < N, (14)
rae N —pacueTHoe ycunue;
Nt — dakTuyeckass Hecylias CIOCOOHOCTh KOHCTPYKIIMM C y4ETOM HMEIOIUXCS B HEU
nedeKToB, onpezaenseMas o Gopmyie
Nt =Ke'Ne, (15)

Nc¢ — pacueTHast Hecymasi CllocOOHOCTh KOHCTPYKIUH, onpenensiemast B coorercTBun ¢ CII
15.13330 ©0e3 ywera mnoHmWkarUMX (akTopoB (KOIPPUIMEHTOB Kyc) TMOACTAaHOBKOW B
COOTBETCTBYIOIIME pacueTHble (opMynbl (aKTHUECKUX 3HAYEHMH MPOYHOCTU (Mapok)
MaTepHaJIoB, IUIOIAAN CEUEHUS KIIAJKU, apMaTyphl U T. 11.;

Kne — KOO PUIMEHT TEXHUYECKOTO COCTOSIHUS KOHCTPYKIHWH, YYUTHIBAIOUIMNA CHUKCHUEC
Hecyllel CIIOCOOHOCTH KaMEHHBIX KOHCTPYKIMM Tpu Haauuuu JAe(PeKToB, TpPEeUIMH,
MOBPEXICHHUMN, TIPH YBIAXKHEHUN MaTEPHAJIOB U T. I., TPUHUMAIOT:

- mo Tabmuue 3 — NpU HaIMYUK 1e()EeKTOB MPOMU3BOJACTBA pabOT (OTCYTCTBHE IEPEBS3KH,
IyCTONIOBKA, OOJIBIIAst TOJIIIMHA PACTBOPHBIX IIBOB);

Taonuma 3

Bun neekra Kine

OTCyTCTBHE NEPEBSA3KH PSNOB KKK (THIYKOBBIX PAJOB, APMATYPHBIX CETOK, KAPKACOB):
B 56 pajgax (40—45 cm) 1,0
B 8-9 panax (60—65 cm) 0,9
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Bun nedexra Kine
B 1011 psmax (75-80 cm) 0,75
OTCyTCTBHE 3aII0THEHUS PACTBOPOM BEPTHKAIBHBIX IIBOB (ITyCTOIIIOBKA)
[Ipu TonIHe rOPU30OHTANBHBIX IBOB Oojiee 2 cM (3—4 mBa Ha 1 M BBICOTHI KJIAJIKH): 0,9
TIpU MapKe pacTBoOpa mBa 75 u 6oJee 1,0
TO X)e, 25—50 0,9
TO K€, MeHee 25 0,8

- mo Tabmune 4 — AN CTeH, CTOJIOOB, MPOCTEHKOB MPU HAIWYUHM BEPTUKAIBHBIX TPEIIUH,
BO3HUKAIOIIUX BCJIEJICTBUE MEPErpy3Kd KOHCTPYKUUN MOCTOSIHHBIMU, BPEMEHHBIMH U OCOOBIMU
(cmydaitHpiMM) Harpy3kamu (pucyHok 1), HCKiIrO4as TpEUIMHBI, BbI3BAHHBIC JICUCTBUEM
TOPU30HTANIBHBIX CUJI (TeMIIepaTypoi, ycaaKkom, 0caaKoil pyHIaMEeHTOB U T. I1.);

a o
B | ] T ] ] ] T
I T = I | I =
3 2
7 ¢
v \ [
] I I T— T.I I ——  —
= 4 =
oo}
] ] T i ] ] I
I | I I = I I I I
8 L @
I I I - | I &
\
| T s I ]
= 3
T 3 T i
I I ' I e I 1' I | N
(=} —~
T 0
L o {
I a I
| | ] | 2
) I I - I I
L =100 cn L L 1=100 e L

a — OTJeNbHbIe TPEeIUHBI JUIMHOH 15—18 cM; 6 — Tpemunbl uepes 25—-30 cm anuHoi 30—-35 cM; 6 — TpEIMHBI Yepe3
20-25 cm gimuno# 60—65 cM; 2 — TperuHbl yepe3 15-20 cMm muHoM 6oee 65 cM

Pucynok 1 — CteneHb NOBpeKAeHUs] BePTUKAIbHBIMU TPEIINHAMM KaAMEHHBIX H apMOKaMEHHBIX
KOHCTPYKU U

- 1o Tabnuie 5 — I KiIagku onop ¢epm, Oanok, mepeMbIuek, IUIUT MPH HaJTHYUKd MECTHBIX
MOBPEXKACHUIA (TPEIIUH, CKOJIOB, Pa3ipoOJieHUs], PUCYHOK 2), BO3HHUKAIONIUX IPHU JICHCTBUU

BEePTHKAIBHBIX U TOPH3OHTATIBHBIX CHI,
- mo Tabmure 6 — JUIT CTEeH, CTOJIOOB, MPOCTEHKOB M3 KEPaMUYECKOTO WM CHIIMKATHOTO

KUpIIM4a Py OTHEBOM BO3JCHCTBUM IIPHU NOXKAapE;
Kme = 0,85 — mias yBIaXHEHHOW W HACBHINICHHON BOJON KIIAAKH M3 KEPAMHUYECKOTO M

CUJIMKATHOI'O KUPIIMYA U KAMHEH,
Kine = 0,8 — 13 mpupOIHBIX KaMHEH MPaBUIBHOM (HOPMBI U3 U3BECTHSKA U NIECYAHUKA.

Taonuma 4

Ky IUIS KITAIKK
HEapMHUPOBAHHOM| apMHPOBAHHOMN

XapakTep HOBPEKICHHUS KJIAJKH CTeH, CTOJIO0OB U IPOCTEHKOB

TpenuHbl B OT/ACIbHBIX KAMHSX 1 1

10
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Ko VIS KITAIKH

XapaKTep MOBPCKACHUS KIIAJKH CTCH, CTOJ00B U OPOCTCHKOB

HEapMUPOBAHHOI

apMHUPOBAHHOU

BosocHsie TpenuHbI Ipy IepecedeHun He 0oee ABYX PAIOB KIAJIKH
mumHOM 15—-18 cMm

To xe, mpu NIepecedeHUH He 00JIee YETHIPEX PSJIOB KIIAJKHU JTHHON
1o 30—-35 cM mpu KOJTMYIEeCTBE TPENTHH He OoJiee Tpex Ha 1 mor. M
HIMPUHBI (TONIUHBI) CTEHBI, CTOJI0a WX TPOCTCHKA

To ke, ipu TTepecevdeHNH He 00JIee BOCKMH PSIIOB KIIAAKH, JITHHOMN
10 60—65 cM, TpemuH He OoJiee YyeThlpeXx Ha | mor. M IUpPUHBL
(TONIIIMHBT) CTEHBI, CTOJI0A U POCTEHKA

To ke, ipu epecedeHnH 00JIee BOCKMH PSIIOB KIIATKH, JTHHOMH
bomee 60—65 cM (paccioeHHE KITaIKH) TIPH KOJIMYECTBE TPEITHH
OoJsee yeThIpex Ha | MOr. M MUPUHBI CTEH, CTOJIOOB U MPOCTEHKOB

0,9

0,75

0,5

1

0,9

0,7

0,5

Tadomnunga 5

Kine TUTST KITAZIKH OTIOPBI
XapakTep HOBPEXKICHUS KIaIKH OIIOp - "
HEapMHUPOBAHHOH | apMUPOBAHHOM
MecTtHoe (KpaeBoe) OBpeXkKICHNE KIIaKN Ha TIIyOUHY 110 2 CM
(TpemmHEL, CKOJBI, pa3apobieHre) uim 00pa3oBaHNe BEPTUKATHHBIX
TPELIMH MO KOHIaM 0aJioK, epM M TIepeMBIUEK HIIM UX OTIOPHBIX
MOAYIIEK JUIMHOHN 10 15—-18 cm 0,75 0,9
To ke, mpu AmuHe TperuH 10 30-35 cm 0,5 0,75
KpaeBoe moBpesxieHne KIaJKu Ha TITyOnHy OoJiee 2 ¢M mpu
00pa3oBaHHUHU IO KOHI]AM OaJIOK, )epM U MePEMBIYEK BEPTUKAIBHBIX U
KOCBIX TPEIIWH AINHOHN 6o1ee 35 cM 0 0,5

Taonuma 6

I'myOuna Kone 2150
MOBPEXKJACHHOM KJIAJKU | CTEH U MPOCTEHKOB TOJIIIMHON 38 cM 1 OoJiee CTOGOB MpH pasMepe
(6e3 yuera MIpYU OAHOCTOPOHHEM MIpU JBYCTOPOHHEM ceucHns 38 oM 1 Gosee
MITYKaTypKH), CM Harpese HarpeBse
Ho 0,5 1 0,95 0,9
Jo 2 0,95 0,9 0,85
Ho 5,5 0,9 0,8 0,7

7.2 Tlpu ompeneneHWH HECYLIEH CIMOCOOHOCTH CTEH M IMPOCTEHKOB C BEPTUKAJIbHBIMU
TPEUIMHAMH, BO3HHUKIIUMH B pPE3yJlbTaTe JCHCTBHS TOPWU3OHTAIBHBIX PACTATHBAIONINX CHII
(TeMIepaTypHBIX, OCaJOUHBIX, YCaIKe U T. I.), KO3 duuueHt Ky, B popmyne (15) npunumMarot
paBHBIM enuHUIE. [Ipy ATOM clleyeT yuuThIBaTh OCIa0IeHHe TPEIIMHAMHU PACYETHOTO CEUCHHS

IMPOCTCHKOB W YBCIWYCHUA MPOJOJIBHOTO n3ruda OTACIBHBIX JJICEMCHTOB,

BCPTUKAJIBHBIMU TPCIINHAMU.

BBIICJICHHBIX

11
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1- xpaeBoe pa3npobieHne 1 CKOJIbI KJIaIKH M0]] OTIOPOH; 2 — BepTUKaJIbHAS TPEUINHA; 3 — NUIIICTpa

Pucynox 2 — XapakrepHble cJ1y4au NOBPeKIEHUsI ONIOPHBIX YYACTKOB NUJISICTP KAMEHHBIX CTeH
IPU ONMPAHUM HA HUX (pepM u 0aT0K

7.3 Ilpy HanuMuuMM TPEUIMH B MECTaX INEepecedyeHMs] CTEH WJIU MpPU pa3pbiBE MONEPEUHbIX
CBsi3el MEXAy CTeHaMH, KOJIOHHAMU U MEPEKPhITUAMHU HeCcyllasi ClIOCOOHOCTh U YCTOHYMBOCTh
CTEH, CTOJIOOB, KOJIOHH M MUJIOHOB MPU JCHCTBUH BEPTUKAIBHBIX U TOPU3OHTAIBHBIX HATPY30K
onpenensercss ¢ ydyeroM (akTUYecKOH CBOOOJHOM BBICOTBI CTE€H M CTOJOOB MEXIY
COXPaHMBIIMMUCS TOUYKAMHU 3aKPEIICHU (CBA35IMHU) CTEH WM CTOJI00B 11O BEPTUKAIH.

7.4 Ilpu cMeLIeHMM Ha OMNOpax IPOrOHOB, OAJOK, IJIUT MEPEKPbITUH W MOKPHITUH
NPOM3BOJUTCS TPOBEpKAa HECYIIEH CIOCOOHOCTH CTEH, CTOJOOB M MHJISICTP HAa MECTHOE M
BHELICHTPEHHOE CXaThe Mo (PAaKTUYECKOMY 3HAUCHHIO HArpy3KH, SKCIEHTPUCUTETa U IUIOIAAN
ONMpaHUs Ha KIIAJKY.

7.5 Ilpu MecTHBIX Npocaakax (YHAaMEHTOB WM pa3pyILIEHHUH OJHOTO MM HECKOJIbKUX
HECYIINX MPOCTEHKOB HUYKHET0 3Ta)ka OCTABIIASACS YaCTh CTEHBI MOKET pabOoTaTh IO CXEME CBO/IA.
B sToMm ciydae Hecyiast ciocoOHOCTh COXPAHUBIIMXCS IPOCTEHKOB WJIM YYAaCTKOB CTE€HBI JIOJDKHA
OTIPEAEIATHCS C YUETOM UX MEeperpy3ku OT Beca BhILIENekKallUX HaJl CBOJJOM CTEH U NEPEKPBITUH,
a TaK)Ke ¢ y4ETOM FOPU30HTAIBHOTO Pacropa, KOTOPbIM MPU 3TOM BO3HUKAET.

7.6 PacuerHas miomaab CEYEHUs KOHCTPYKLUWH, HapyKHbIE MOBEPXHOCTH KOTOPBIX
OKa3aJIMCh NOBPEKAECHHBIMU WM Pa3pyLIEHHBIMU B PE3YJIbTATE Pa3MOPAXKUBAHUS, KOPPO3UU WIIN
MEXaHUYECKOT0, OTHEBOTO BO3JIEHCTBUS ONpPENENSIETCA MOCIEe PACUYUCTKU U YJAIECHUS PYYHBIM
MHCTPYMEHTOM IIOBPEXIEHHBIX CIIOEB.

7.7 JIns 1enblx, HEMOBPEXKACHHBIX TPEIIMHAMU CEYEHHM, KOHCTPYKLUHU 3aHUS NTOJIEekKAT
00s13aTeIbHOMY YCWJIEHUIO, eciaM (pakThueckass Hecymas crnocoOHOCTh Nf, BBIYMCIEHHAs IO
dopmyie (15), yBennueHHast Ha K03()OUIUSHT AONMYCTUMOMN MEepPerpy3ku N,, HEIOCTATOYHA IS
BOCTIPUATHSA (PaKTHUECKOTO WM MPEAIOIaraeMoro MpoeKTOM peKOHCTPYKIUH yeuius N, T.e. pu
YCIIOBUU

N > nn'Nf, (16)

rae N, — Ko3((UIMEHT IOMyCTUMOM Neperpy3kud NPUHUMAIOT paBHBIM 1,15 118 KaMeHHBIX
KOHCTPYKIHUH.

JUiss KOHCTPYKIM, TMOBPEXJIEHHBIX TpEIIMHAMM, NpHUMeHeHHe Ko3dduuumenta n, He
JIOITyCKaeTCsl.

7.8 CocrosiHME, CTENEHb MOBPEXKIECHUS U HEOOXOAUMOCTh KOHCTPYKTHBHOTO YCHIJICHUS
KaMEHHBIX KOHCTPYKLIMH OIMpEeNestoTCS B 3aBUCMMOCTU OT 3HAU€HHUs CHMKeHus, %, Hecyuiel
CHOCOOHOCTH TMpH HAIMYMU JAe()EeKTOB, TpPEmMH M moBpexaeHUd. OCHOBHBIE TI'paJaluu
COCTOSIHUH, CTENEeHb MOBPEXICHUN KOHCTPYKIUI 1 PEKOMEH/IalliU TI0 UX YCHJIEHUIO MPUBEIECHBI
B TabuIe 7.
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Tadbaumga 7

CHuxeHue Hecymien

Ycunenne KOHCTPYKIIAM
cnocoonoctr, % PYyKIL

0-5 He tpebyetcs
Ho 15 Tpebyercst Ipy HATMYUH TPEITIH
Ho 25 Tpebyetcs
Ho 50 Tpebyetcs
Ceeiiire 50 Bo3MOXXHO TIpH TEXHHUKO-DKOHOMHYECKOM O00OCHOBaHWH

WU pa3oopke

IMIpumedanue—[lpu cHmKeHNN HeCyIe cClIOCOOHOCTH KOHCTpYKImi Ha 15 % u Gomnee
BCJICAICTBHE MOBPEXKICHUS CEUCHHUS TPEIIMHAMH, CKOJIAMH, pa3ipoOiIeHNeM | T. II., YCHICHHUE
KOHCTPYKIHUH 00s3aT€IHHO HE3aBUCHMO OT 3HAUCHUS JICHCTBYIOIIEH HATPy3KH.

8 Ycuenne kaMeHHBIX KOHCTPYKIMIA

8.1 Ycuenne KaMeHHBIX KOHCTPYKIMH OCYIIECTBISIOT C TIOMOIIBIO 000HM, CEpPICYHUKOB,
Ha0ETOHOK, OaHmaxel, TsoKeH, MHBEKIUH KJIQJKH, KOCBEHHOTO apMHPOBAHUS, BOCCTAHOBJICHUS
KJIAJIKM HAa Y4aCTKaxX C BBIYMHKOM M YTPAYEHHOMN KJIAJIKU, YCTPOKHCTBOM JOIOJHUTEIBHBIX OIIOp U

Ap.

8.2 Pacuer ycmnmuBaeMoil KaMEHHOH KOHCTPYKIHMH CJEIyeT MPOU3BOJUTH 1O OOIIUM
npaBWJiaM pacyeTa KaMEHHBIX KOHCTPYKIHH C y4eTOM €€ HalpspKeHHO-Ie(GOpMUpPOBAHHOTO
COCTOSIHMS, TTOJIy4EHHOTO /10 YCUJICHHUSL.

9J1eMeHTBI C NMPpOoaA0JIbHBIM BEPTUKAJIBHBIM apMHUPOBAHUEM

8.3 [IponoapHOE apMUPOBaHUE KAMEHHBIX KOHCTPYKIIMI MOKET IPUMEHSTHCS B OTJAEIBHBIX
KOHCTPYKTHUBHBIX JJIEMEHTaX (CTeHax, CTOoi0ax, rnmepeMblukax, MOAMOPHBIX CTEHAaX U T. 1.) JJIs
BOCTIPUATHS  PACTATHBAIONIMX YCUIMH BO BHEHEHTPEHHO CXKaThlX (MpH  OONBIIMX
AKCIICHTPUCUTETAX ) U U3THOAEMBIX DJIEMEHTAX.

[IpononbHOE apMUpOBaHUE KAaMEHHBIX KOHCTPYKUMN NPUMEHSIOT JUIsl  TOBBIIICHUS
COTIPOTUBIIIEMOCTH KJIQJKW PACTATUBAIOIIMM YCWIHSAM M 00€CleUeHUss MOHOJUTHOCTH U
YCTOMUYMBOCTHU OT/AEJIbHBIX YaCTEN U BCETO COOPYKEHUS B LIEJIOM.

[Ipy 0pogOTLHOM BEPTUKAIBHOM apMHUPOBAHMHM KaMEHHBIX KOHCTPYKIIMWA apmaTypa
YKJIa/IbIBAETCSI CHApPY KU MO/J] CJIOEM LIEMEHTHOT'O pacTBOpa Ui B IITpade KIIaJKH C 3all0JTHEHUEM

mTpadbl pacTBOPOM (PHCYHOK 3).

a 9}

o
1

i
_

@ — Hapy>KHOE PACIIOJIOKEHUE apMaTypbl; 6 — pacloJIOKEHHEe apMaTyphl B ITpade kiaaaky; 1 — nponoabHas
apmarypa; 2 — Mornepe4yHbIe XOMYThI

iL
[

Pucynok 3 — IlpogosibHOe apMUPOBaHNe KUPITUYHBIX KOHCTPYKIMIi (cTOJI00B, CTEH U AP.)

13


file:///C:/Program%20Files/StroyConsultant/Temp/1596.htm%23черт_12%23черт_12

CII 427.1325800.2018

8.4 Yucmo apmaTyphl, YYUTHIBAEMOH IIpH pacdere CTOJI00B M TPOCTEHKOB, JOHKHO
COCTaBIATH %, HE MEHEE:

0,1 — 1t coxaTol MPOIOJIBHOM apMaTypHI;
0,05 — nis pacTssHYTOM MTPOIOIBHOM apMaTypHI.

8.5 Ilpu pacyere 31€MEHTOB, pabOTAIOIIMX Ha LEHTPaIbHOE M BHELECHTPEHHOE C)KaTue,
YUUTHIBAIOT HEMOJIHOE MCIIOJIb30BAaHUE IIPOYHOCTH KIIAJIKH MIPU COKATHH, paboTaroIeil COBMECTHO
C apMaTypoi, BBeicHHEeM KoddduimenTa ycioBuii padboThl Ki1aaku 0,85, Ha KOTOPBI YMHOXKAETCS
pacyeTHOE 3HAYEeHUE CONPOTUBIICHHUS KIIAIKH, a TAK)KE HETIOJIHOE MCIIOJIb30BaHUE pabOTHI CKATOM
MIPOJIOJIBHOM apMaTyphl, pacCu4e€THOE CONPOTHRIICHUE KOTOpoi onpexaensercs mo CIT 15.13330.

ITpu pacuere 31eMEHTOB, pabOTAaIOIIUX HA BHELEHTPEHHOE C)KAaTUE, PACUETHOE 3HAUYEHUE
CONPOTHUBJICHUS KJIAIKU MPUHAMAIOT paBHBIM OR (o — mpuaumarot o CIT 15.13330).

8.6 B n3rubaembIx 31eMEHTaX NPUMEHEHUE CHKAaTOM apMaTyphbl, yUUTHIBAEMOMN B pacyere,
JOTTYCKAeTCsl TOJIbKO B MCKIIIOUUTENBHBIX CIIy4asiX, HalpuUMeEp, MPU OrPAHUUYECHHON BBICOTE
CEYEHUs, IPU JCHCTBUM 3HAKOIIEPEMEHHBIX MOMEHTOB U T. II.

8.7 B aneMeHTax ¢ MpoJI0JIbHOIM apMaTypol, pacloI0KEHHOW CHApYKU KJIaJKH, TUIOMIalb
CEUEHHS 3aLUTHBIX (PACTBOPHBIX) CJIOEB B pacueTe HE YUUTHIBAIOT.

8.8 Pacyer apMHpOBaHHBIX KAaMEHHBIX KOHCTPYKIUH C MPOJIOJIBHOM apMarypoil Mo
TpeluHaM npusesieH B [3].

8.9 PacueT 351eMEHTOB ¢ IIPOI0IBHOM apMaTypoi MPH IIEHTPATILHOM CKATHH (PHCYHOK 4, a)
POM3BOIUTCS 110 (hopmyam:

N < ¢(0,85mgRA + Ry Ay); (17)
. N—0,85m,RA
4, =————, (18)
ORc
A!
=--1000, 19
M= (19)

rae N — npojonbHas pacyeTHas cuia;
¢ — K03 PUIKEHT MPOoA0IBbHOT0 U3ruoda, npuHuMaemslit o CII 15.13330;
Mg — KOIPPUIMEHT, YYUTHIBAIOIIMA BIMSHUEC JUIMTEIbHOW Harpysku, (4.1 CII
15.13330.2012);
R — pacueTHOe 3HaueHUe CONMPOTUBIIEHU KIaaku, mpuHuMaemoe no CIT 15.13330;
A — omanab cedeHus KIaaKu,
Rsc — pacyeTHOe 3HaYeHUE COMPOTHUBIICHHUS MPOJIOJILHON CyKaToi apMatypsl [3];
As' — nomanp ce4eHus MpoJOJIbHON apMaTyphl.
Ypyryio XxapakTepuCTHKY KJIAJKH O ¢ TPOIOJIbHBIM apMUPOBAHHEM ITPUHUMAIOT 110 TabInIe
2, KaK I HeapMHPOBAHHOW KJIAJIKH.
8.10 IIpy BHELIECHTPEHHOM C)KaTUHU Pa3IMYalOT CIy4ad BHELEHTPEHHO CXKAaTbIX JIEMEHTOB
(pucynok 4 6, B):
ciyuait 1 — cobmromaercs ycioBue:
npu J1ir000# hopme cedeHust
Sc <0,8S; (20)
U NPSAMOYTOJIbHON (hopMe ceueHus
x < 0,55ho; (21)
ciyuait 2— coOIo1aeTcst yCIoBHeE:
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npu m000ii popme ceueHus
Sc 2 0,8Sp; (22)

pU IPSIMOYTOJIHOM (hopMe cedeHus
x > 0,55ho. (23)

4 4
, ’ | L—415 AS
477 ||
a . La’
m h [ [a’
As As  As As As As

a — UeHTpaibHOe CKaThe; 6 — ciyyait 1S, < 0,8So; 6 — ciryuait 2S. > 0,8So

Pucynok 4 — BHelleHTpeHHOe C:kaTHe apMHUPOBAHHON KJIAAKHU

B dopmynax (17)—(23):

Sc — CTaTHYECKU MOMEHT C)KaTOM 30HBI CEUCHUS KIIaIKKU OTHOCHUTCJIIBHO LECHTPA TAKCECTU

PacTSIHYTOM UM MEHee CKaTol apMaTyphl As;
So — craTHUecKMii MOMEHT BCEro CEYEeHWH KIAJKH OTHOCHUTEIFHO IIEHTPa TSKECTH

PaCTSIHYTOM As WM MEHEe CHKATON apMaTyphl;
X — BBICOTA C)KATOM 30HBI ceyenus [3].
CraTtndeckuii MOMEHT Sp TIpH JTF000H (hopMe CedeHus ompeneisaeTcs Mo GopMmysie

So=A(ho—Yy), (24)
e A— njaomanb CeUSHUS KIIagKu,

ho — pabouas BeicoTa ceuenus ho = h —q;

h — BBIcOTa BCero ceueHus;

a — TOJIIIMHA 3AI[UTHOTO CJIOSI CO CTOPOHBI apPMATyphI As;

¥ — PacCTOSsIHUE OT IIEHTPa TSHKECTU BCErO CEUCHUS JI0 Kpasi HanboJiee CyKaToi rpaHu.

[Ipu npsimoyronbHOi popme ceueHus
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S, =bh?, (25)
rac b — HIMpHUHA IIPAMOYT'OJIBHOI'O CCUCHMU.

Cratuyeckuii MOMEHT S¢ 3aBUCUT OT (OpPMBI W pa3MepOB CEUYEHHUSI, MOJOKEHUS
HEUTpaJbHOW OCH W 3alIMTHOrO ciiosi. PopMylbl sl pacdeTa S¢ M BHELEHTPEHHO CHKaThIX
3JIEMEHTOB C IIPOJIOJLHON apMaTypoi MpUBEACHBI B [3].

8.11 Pacuer apMUpOBaHHBIX H3TUOAEMBIX 3JEMEHTOB IMPSMOYTOJIBHOIO CEYEHHS CO
CTEPKHEBOM apMaTypoi MPOU3BOIUTCS 1O (hopMyiaM:

a) Ipu JIBOMHOM apmarype
M < Rbx(h, — ’2‘) +R Alh, —a), (26)

IIPU STOM MOJIOKEHHUE HENTpaIbHOU OcH ompenensercs mo Gopmyse
RA — R A =Rbx; (27)

0) mpu OAMHOYHON apMarype
X
M = Rbx(h, _E) : (28)

IIPU STOM MOJIOKEHHUE HENTpaIbHOU ocH ompenensercs mo Gopmyre
RsAs=1,25Rbx. (29)
BricoTa c)xatoii 30HBI KJIaJIKH TOJKHA BO BCEX CIy4asX YAOBIETBOPATH YCIOBUSIM:
X<0,55hon x> 24" (30)
8.12 PacueT n3ru6aeMbIxX 3JI€MEHTOB Ha MOMEPEYHYIO CUTY MTPOU3BOIUTCS O (hopmMyIie

Q < Rubz. (31)

IIpy npsIMOYrOJIBHOM CEYEHUHN
z=hy- g (32)

[Ilpumeuvanue—Ecaum mpoyHOCTh KIIAAKM TPH pacueTe Ha IONEPEYHYI0 CHIIy OKaXeTCs
HEIOCTAaTOYHOM, He00X0AMMa YyCTAHOBKA XOMYTOB MJIM YCTPOWCTBO OTTHOOB B apMaType, pacueT KOTOPBIX
npousBoautcs B coorBeTcTBru ¢ CII 63.13330.

8.13 Pacuer 31eMEeHTOB MPOJOIBHO aPMUPOBAHHON KIIAJKH MPU [IEHTPATHHOM PACTSKCHUH
MPOU3BOUTCS IO popMyIie

N < RsAs. (33)

KommiekcHble 3jieMeHTbI  (3J1eMEHThl M3 KAMEHHOH KJIAJKH, YCHJIEHHbIE
JKeJ1e300€TOHOM)

8.14 B KOMIUIEKCHBIX JJIEMEHTAX, YCHWJICHHBIX JKEJIe300€TOHOM, JKeIe300eTOH
PEKOMEHJIyeTCsSl pacrojaraTh C BHEINIHEH CTOPOHBI KIAAKH (PUCYHOK 5), 4YTO ITO3BOJISET
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IPOBEPUTH IUIOTHOCTh YJIOXKEHHOro OeToHa U sBIseTcss Oosiee palMOHANBHBIM  IpU
BHEILIEHTPEHHOM CKaTHH, IPOJIOJIbHOM M3rH0e U U3ru0e KOHCTPYKIIHH.

a 0

L

|
|
||

@ — OTHOCTOPOHHEE PACIIONOKEHHUE KeNIe300€TOHA; 6 — PacloIOKEHHE KeIe300eToHa B mrpabde

Pucynox 5— CxeMblI ceyeHHiI KOMILIEKCHBIX 3JIEMEHTOB

8.15 KomIulekCHbIE KOHCTPYKIIMM NPUMEHSIOT B T€X K€ ClIydasX, YTO MU KIAAKy C
IPO/IOJIBHBIM apMHUPOBaHMEM, a TaKXKe Korjga TpeOyeTcsl 3HAYUTEIbHO YBEIMYUTb HECYILYIO
CIIOCOOHOCTh CHJIBHO HArpy>KEHHbIX 3JIEMEHTOB IIPU LIEHTPAJILHOM WJIM BHELIECHTPEHHOM CHKATHU.
IIpuMeHeHHEe B 3TOM Cillyd4ae KOMILIEKCHBIX KOHCTPYKLUHH IIO3BOJISIET YMEHBIIUTH pPa3Mepbl
CCUEHUI DIIEMEHTOB.

J171s1 KOMITJIEKCHBIX KOHCTPYKIIMIM MPUMEHSIOT OeTOH Kiacca He Bbimie B15.

8.16 Ilpm KOHCTPYMpPOBAaHMH KOMIUIEKCHBIX 3JIEMEHTOB IUIOIIAJb CEYEHMsS BCE
IPOIOJIBHOM apMaTyphl I0JKHA COCTaBIATh He Oojee 1,5 % miomaay cedeHus 6eToHa.

8.17 Ilpu pacueTe KOMIUIEKCHBIX AJIEMEHTOB Ha LIEHTPAIBHOE CIKATHE CIIEIyeT COOII0IaTh
CIIEYIOIIEEe yCIOBUE

N <g,,[0.85m,(RA+R,A4,) +ReeAcc] (34)
rae N — mpojonbHas cuia;

Mg — K03 DULIMEHT, YYUTHIBAIOLINH BIUsHUE JuinTenbHOCTH Harpy3ku (CII 15.13330);
R — pacueTHOe 3HauU€HUE CONMPOTUBIICHUS KIIAIKH;
A — omaab cedeHus KIaaKu,
Rb 1 Rsc — pacueTHbIe 3HaYCHHS COTPOTUBIICHHUS OETOHA W apMaTyphl IPH [EHTPAITBHOM CXKATHH,
npuaumaemsle o CII 63.13330;
Ap — TII0IIAb CEUCHHS OETOHA;

Al — TuTomanp ceYeHus apMaTypHl;

(Qcs — KOXPPUIMEHT TPOJOIBHOTO M3TM0a KOMIUIEKCHOM KOHCTpykimu [3] mpu ynpyroi
XapaKTePUCTHUKE KIaJIKH

B reg
Ol = ———. 35
. (3)

red
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[IpuBeneHHbI MOIYIb YNPYrOCTH KOMIUIEKCHBIX 3J€MEHTOB U IMPHUBEACHHOE BPEMEHHOE
COIPOTUBIIEHUE KOMIIEKCHOTO CEUEHUSs ONpeAeAtoTcs 1Mo Gpopmyrnam:

£ _ BBl . (36)
0,red Ik + Ib ’
R = uATRA (37)
A+ A

rae Eok, Eb — HauanmpbHbIe MOAYIH YIIPYTOCTH KiIaiKu U OeToHa ([uis Kiaaku npuBeaeH B [3], ams
oerona onpenensiercs no CIT 63.13330);

lk; Ib — MOMEHTBI HHEPITUU CEYCHUS KIIAIKU U OCTOHA;
Ru = 2R — BpemMeHHOE CONTpOTHBIICHHE (CPEAHUIN TIPeIe MPOYHOCTH ) CKATUIO KIIAJIKH;

Rub — HOpMaTHUBHasl NMPHU3MEHHAs NPOYHOCTh OETOHA MpH CxkaTHH, npuHUMaemas no CII
63.13330.

8.18 PaznuuaroT ciydan BHEIEHTPEHHO CHKATBIX KOMIUIEKCHBIX 3JEMEHTOB (aHAJIOTMYHO
KaMEHHBIM 3JIEMEHTaM C TPOJIOJIbHBIM apMUPOBAHHEM ):

ciayyait 1— coOmroaercst yciioBue

Sc>0,8Sp; (38)
ciryyait 2—co0uo1aeTes yCiaoBHe

S¢<0,8S. (39)

B cnyuae 1 pacuet npousBoautcs o gpopmyse

N < (U [0,85mg(RSk+RbSb) +Rsch]

e

(40)

ITpu 5TOM, ecm cuna N npHiIokeHa MeXIy LHEHTPaMHU TSDKECTH apMatypsl As U A, TO JOJDKHO

OBITh YAOBJICTBOPEHO JOIIOJHUTCIBHOC YCIIOBUC

N < 9y 0.85mg(RSy1 +Ry 1) +RscSi]
< - ,

(41)

ITpu opmHouHOM apmarype ( A/=0) pacueT npou3BoauTcs 1o hopmyie

N = (pcsmg(RSk + RbSb) .
e

(42)
B dbopmynax (38)—(42):

R, N
So=S,+ ESb — CTATHYECKUH MOMEHT IUIOMIAId KOMIUIEKCHOTO CeueHUs (IPUBEICHHOTO

K KJIaJIK€) OTHOCUTEIBHO LEHTPa TSKECTU PACTAHYTON MIIM MEHEe CKaTOW apMaTypbl As;
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S, =S

R . .
c +—bSbc— CTaTUYCCKUHM MOMCHT IIJIOIIaAX CXKaTOM 30HBI KOMIIJICKCHOT'O CCUCHMA

Cs

OTHOCHUTEJIBHO LIEHTPa TSYKECTH apMaTyphl As,
Ske M Spc — cTaTWYeckre MOMEHTHI IUIOINAACH CHKATOW YacTH CEYCHHs KJIagkd M OeToHa
OTHOCHTEJIBHO LIEHTpA TAXKECTU apMaTypbl As;

Sk ;Spu Ss— craTMueckre MOMEHTHI IUIOIIA/ICH CeUCHUs KIIaIKi, OCTOHA M apMaTypbl A,

OTHOCHUTEIIBHO IICHTPa TSHKECTH apMaTyphl As;
Ski; Sb1 ¥ S — cTaTHYeckne MOMEHTHI IUIOIIAeH CeYeHMs KiIaaKu, OeToHa M apMaTypsl As

OTHOCHTEIILHO IIEHTPA TSDKECTH apMatypsl A,
e U e~ pacCTOSHMA OT TOUYKH IPHIIoKeHUs cuiibl N 10 IIeHTpa TsDKecTH apMaTypsl As 1 Al
Eciyt neHTpsI TsDKeCTH apMaTypsl 4s 1 A) HaXOITCS Ha pacCTOSHUU OoJiee 5 ¢M OT rpaHei

ceueHus, To B ¢dopmynax (41) m (42) craTMueckre MOMEHTHI M IKCIICHTPUCHTETHI ¢ U e’
OTIPENIENSIOTCS OTHOCUTEIILHO I'PAaHK CEYCHUSI.

[Ipy BHEIEHTPEHHO CXKATBIX DJJIEMEHTaX KOMIUIEKCHBIX KOHCTPYKIIMH C OOJBIIMMH
OKCIEHTPUCUTETAMH (C PACIIOJIOKCHHEM OCETOHA C BHEIIHEH CTOPOHBI KJIAJIKH), TIPU KOTOPBIX
cobmonaercs ycnoBue Sc < 0,8So , pacueT npousBoautcs mo popmyse

N <o, [m,(0,85RA TRy Ap:) — RiA; — RAs] . (43)
Ilomoxeuune HeﬁTpaHLHOﬁ OCH B 3TOM CJIy4dac OIIPEACIIACTCA N3 YPABHCHUS
mg(0,85RS s nTRySpen) % RyeAse ~R A e=0. (44)

B ¢dopmyne (44) 3HaK «WIOC» MPUHUMAIOT, ecnu cuia N mpuiokeHa 3a mpeaeiaaMu

pacCTodHud MCKAY LCHTpaMU TAXKCECTU apMaTypbl As n Aé; 3HAK «MHHYC» — €CJIM CHUJIa N

IPHIOKEHA MEXTY [IEHTPAMH TSDKECTH apMaTyphl As 1 A
[Tpu onuHOYHOM apmatype (A= 0) pacuet mpou3BoAUTCS 110 HopmyIIe
N <, [me(0,850RA s+RpAp)-RAs] (45)
Y TIOJIOKEHUE HEUTPAILHON OCH OTIPEACIIACTCS U3 YPABHEHHS

m, (0,850RS,, y, + RSy ) — RAE. (46)

cs,N
B bopmynax (43)— (46):

Acs — IIOMIAAL CKATOM 30HBI KIAIKH;

Apc — TUIOIMIAAEL CKATOM 30HBI OETOHA;

Scs,N— CTAaTUYECKHI MOMEHT C)KaTOU 30HBI KJIAJKU OTHOCUTEIIBHO TOUKH MPUITOKEHHS CUITBI;

Sbs,N — CTATUYECKUM MOMEHT CKaTO# 30HbI OETOHA OTHOCHTEIIBHO TOUYKHU MMPUITOKCHUS CUJIBI.

8.19 Pacuer u3rmbaeMbIX 3JIEMEHTOB KOMILICKCHBIX KOHCTPYKLII/Iﬁ IMPOU3BOAUTCA TI0
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bopmyne
M < RS¢s+RpShe+RsSs; (47)

ITOJIOKCHUC HeﬁTpaanoﬁ OCH OIIPEACIIICTCA U3 YPaBHCHUA

RsAs_ RSCA; =RA cs +RbA bc -+ (48)

Bricota cxxaToil 30HBI KOMIUIEKCHOTO CEYEHHS JOJKHA BO BCEX CIydasX yJIOBJIETBOPSTH
YCIIOBUSM:

Sc< 0,850 1z < ho—a. (49)

[Tpu sToM 3HadeHuss So U Sc, @ TakKe Scs U Spc MPUHUMAIOTCS TAaKUMHU JK€, KaK IpH
BHEIICHTPEHHOM C)KaTHH, a TIEY0 BHYTPEHHEH Maphl CUJI Z TPUHUMAIOT PAaBHBIM PACCTOSIHUIO OT
TOYKH NPUIIOKEHUS paBHOAeHCTBYomer yerimnii RAcs RoAbs 710 IEHTpa TshKecTH apMaTyphl As.

I1pu onuHOYHOM THOKOM apMaType (Al = 0) pacuet mpousBoauTCs 110 Gopmyie

M < RS¢s+RpShe (50)

U TIOJIOKEHUE HEHTPATBHOM OCH OTIPENIEISIETCS] M3 YPaBHEHUS
RsAs :RAcs +RbAbc . (51)

8.20 PacueTr u3rubaemMbIXx 3JEMEHTOB KOMIUIEKCHBIX KOHCTPYKIHI Ha MOMEPEUYHYIO CHITY
MIPOU3BOUTCS 110 (hOpMYJIe

Q < Ruwbz, (52)

rne Rw — pacueTHOe 3HaYeHNE COMPOTUBIICHNE KIIA/IKH TTIABHBIM PACTATHUBAIONINM HAMPSHKEHUSIM,
npuaumaemoe no CIT 15.13330;

b — mupuna ceuenus;

Z — €40 BHYTPEHHEH Maphl CHJI MPU MPSMOYTOJIHHOM CEUEHUH, OMpeiessieMoe IOo
dbopmyie

z=hy- 2 (53)

B ciyyae, xorga nmpo4HOCTh KJIIAAKU IIPU pacueTe Ha MONEPEUYHYHO CUIIYy HENOCTATOYHA,
TpeOyeTcs yCTaHOBKA XOMYTOB WJIM YacTh MPOJOJBbHBIX CTEP)KHEH OTIrH0aeTCsl B COOTBETCTBUH C
CII 63.13330.

DJIeMeHTBI, yCHJICeHHbIe 0001MOii

8.21 Hecymas crnocoOHOCTh CYIIECTBYIOIIMX KaMEHHBIX KOHCTPYKIUI (cTos00B,
MPOCTEHKOB, CTEH W Jp.) MOXKET OKa3aTbCs HEIOCTaTOYHON MpU PEKOHCTPYKLIMU 3/aHUH,
HAJICTPOMKaX, a TaKKe Mpu Haau4uu aeexTtoB B kimaake. OauH u3 Hambonee 3P GheKTUBHBIX
METO/I0B TTOBBIIICHUSI HECYIIIEH CTOCOOHOCTH CYIIECTBYIOIICH KaMEHHOM KJIaJIKH — BKITIOUEHHUE €€
B 000iimy. B aToM ciydae kinajgka paboTaeT B yCIOBHSIX BCECTOPOHHETO CKaTHsL, YTO 3HAYUTEIHHO
YBEJIMUUBAET €€ CONPOTUBIIIEMOCTh BO3AEHCTBUIO IPOIOJIBHOM CHJIBL.

[IpuMeHSIOT YeTblpe OCHOBHBIX BHJA 000HM: CTalbHBIE, JKele300€TOHHBIE,
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apMHUpOBaHHbBIE PACTBOPHBIE U U3 MOJIMMEPHBIX KOMIIO3UTHBIX MaTepuaioB (pa3aen 9).

OcHoBHbIE (hakTOpHI, BiIUsONME HAa 3()(HEKTUBHOCTH O0OWM: MPOLEHT MONEPEYHOTO
apMUpOBaHHUs O0OHMBI (XOMyTamu), MPOYHOCTH OETOHAa WJIM WITYKaTYpHOTO pacTBOpa u
COCTOSIHUE KJIAJIKH, a TAKKE CXeMa Mepejaud yCUIIUS Ha KOHCTPYKIIHIO.

C yBenn4eHHEM MpPOIEHTA MONEPEYHOT0 apMUPOBAHMS XOMYTaMH HPUPOCT MPOYHOCTH
KJIQJIKU pacTeT HEMPOIOPLHUOHAIBHO, a MO 3aTyXarollel KPUBO.

Kuprninunbie cTonObl U MPOCTEHKH C TPELIMHAMH, YCUJICHHbIE 000iMaMH, MOJHOCTHIO
BOCCTAHABIIMBAIOT CBOIO HECYIIYIO CITIOCOOHOCTb.

8.22 CranpHas 000iiMa COCTOUT U3 BEPTUKAIBHBIX YIOJKOB, YCTaHABIMBAEMBIX Ha CHIPOM
pacTBOpe MO yIJIaM YCHJIMBA€MOIO 3JEMEHTA, U XOMYTOB M3 II0JOCOBOM CTalu MM KPYIJIBIX
CTEep)KHEH, NMPUBApEHHBIX K yrojkaM. PaccTosHue Mexay XOMyTaMu JIOJDKHO OBITh He Ooiee
MEHBIIIETO pa3mepa ceueHust U He Oonee 50 cm (pucynku 6,a, 7, 8). Ciaemyer obecriedynBaTh
BKJTIOYEHHE XOMYTOB B pa0OTy ITyTeM MX IPEIHANPSIKEHHUS] HATPEBOM, MEXaHHUECKUM CIIOCOO0M
u np. CranpHas o0oiimMa JoMmKHA OBITH 3allMIIEHa OT KOPPO3UH CIOEM LIEMEHTHOIO pacTBOpa
tonumHon 25-30 mm. [l HageKHOTO CIEIUICHUS PAcTBOPA CTAIbHBIE YIOJKU 3aKPHIBAIOTCS
METaJUIMYE€CKOU CETKOM.

o 4
2\
1\
\
\ e
B Tn'
=
x]: 7
e 3 I
Y /l//
JI |
I |
[ || 6-10 cm
| =
| 2 |
L

5 Ty
A - xnanxa X
% 3 6-10 cMm

a —MeTtajunueckas 06oima; 6 — xene300eToOHHasT;, 6 — apMUPOBAHKE MITYKaTypkoi; 1 — manka fi ceuennem 35x5 —
60x12 mm; 2 — cBapka; 3— crep)kHH AuamMeTpoM 5—12 MM; 4— xoMyThsl tuaMeTpoM 4—10 mm; 5 — 6eron xkitacca B7,5
—B25; 6 — mrykaTypka (pactBop mapku 50—100)

Pucynok 6 — Cxema ycuiieHusi KHPIUYHBIX CTOJI00B 000iiMaMu
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a — TIpH [IUPUHE TPOCTEHKOB 6 < 1,50, 6 — 10 e npu 6 > 1,5d; 1 — yronok; 2 — mianka; 3 — mojoca; 4 — 6ounr; 5 —
MepeMbIuKa

Pucynok 7 — Cxema yCWJIeHUSI MPOCTEHKOB CTAIbLHBIMHU 000iiMaMu
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a — MeTajuyeckas 00oiima; 6 —xene300eToHHas 000iMa; 1 — KUPIUYHEIHA CTOJI0; 2 — CTAJIEHBIC YTOJIKH;, 3 —
1iaHka; 4 — 6eToH; 5 — mpoyonbHAs apMaTypa auaMeTpoM 6—12 Mm; 6 — xoMyTsI TrameTpoM 4—10 MM

Pucynok 8 — YcuiieHue cToJI00B CTATbHBIMU H 3KeJ1e300e TOHHBIMU 000HMaMu

8.23 Kene3oberoHHyr0 000¥My BBIIOJTHSAIOT #3 OeTroHa KiaccoB B7,5-B25 ¢
apMHUpOBAHHEM BEPTUKAIbHBIMU CTEPKHSAMH M CBapHBIMH XOMyTaMu. PaccrosiHEe MexIy
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XOMYyTaMH JOJDKHO ObITh He Oojyiee 15 cm. TommmHy 000OWMBI Ha3HA4YalOT 1O pacyeTy u
npuHuUMaroT ot 6 10 10 cM (pucyHok 6, 6).

8.24 O6oliMy U3 pacTBOpa apMHUPYIOT aHAIOTUYHO >KEJIe300€TOHHOM, HO BMECTO OETOHA
apMaTypy HOKPBIBAIOT CJIOEM IIeMeHTHOTro pacTtBopa mapku 50—100 (pucyHoxk 6, 6).

8.25 Pacyer KOHCTPYKIIMH W3 KHPIUYHON KIAJKH, YCHJICHHOW oOoWMaMu, Ipu
HEHTPaJIbHOM M BHELEHTPEHHOM CXKATUU MPU SKCIEHTPUCUTETAX, HE BBIXOJSAIIMX 32 MpeIeibl
A7pa CEYSHHsI, IPOU3BOIUTCA 1O (hopMyam:

IIpU CTaIbHOU 000iMe

N <y | (mgmRim o o) A+R AL, (54)

IpH KeJIe300€TOHHOM 000iime

3 Ry 1.
N <y [ (mgmiRim 25 ) Aty Ryt R

(55)

[IPU apMUPOBAHHOW PacTBOPHOM 000iiMe

28n R
N <ye(m,mR +n—n-ﬂ)A. (56)
1+2n 100
KoaddumueHTsr y U 1 IPUHUMAIOTCS NPH IEHTPAIbHOM ckatuu y = 1 u 1 = 1; mpu
BHEI[CHTPEHHOM CKaThH ([0 AHAJIOTHH C BHEICHTPEHHO CXKATHIMU DIICMEHTAMH C CETYATHIM

apMHUPOBAHHEM) OIIPEIEIISIOTCS IO GOPMyIIaM:

2e,
—1-%%0- 57
\ . (57)
de,
n - (58)

B dopmynax (54)—(58):

N— npononbHas cuna;

A — nouiaab ce4eHus yCHINBaeMou Kia/lKu;

A's — muomane ceueHHsl MPOAOJIbHBIX YrOJKOB CTaJlbHOW O0OMMBI MM MPOAOIBHOM
apMaTyphbl Kele300€TOHHOW 000MMBI;

Ap — TUTOIAAR ceueHus 0eToHa 000MMBI, 3aKIIFOUCHHAsT MEXKly XOMYTaMH U KJIaakon (6e3
ydeTa 3alIUTHOIO CJI0s);

Rsw— pacueTHOe cONMpOTHUBIICHHUE TONIEPEYHOI apMaTypbl 000MMBI;

Rsc — pacueTHOE CONPOTURIICHUE YTOJKOB HIIU MPOIOTHFHON CXKATOM apMaTyphl;

¢ — K03 punmeHT mpoaoIbHOro N3ruda (Mpu ONpeesIeHUH (P 3HAaU€HUE oL IPUHUMAIOT KaK
JUTISL HE YCUJICHHOM KJIa/IKH);

Mg — KOA(pGUIUEHT, YUYUTHIBAIOIINM BIUSHUE AJIUTENbHOTO Bo3aeWcTBusa Harpysku (CII
15.13330);

Mk — k03 urmeHT ycnouii paboThl KIaJKy, NPUHUMAEMbIi paBHBIM | 115 Kiajgku Oe3
noBpexaeHnit u 0,7 — 11t KK ¢ TpEeIIMHAMU;

Mp — K03(pPUIMEHT ycroBui paboThl OETOHA, MPUHUMAEMBbI paBHbIM 1 — mpu nepenaye
Harpy3ku Ha 000¥My M HAJIMYMU ONOPBI CHU3Y 000iMBI, 0,7 — Ipu mepeiaue Harpy3Ku Ha 000HMy
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CII 427.1325800.2018
U OTCYTCTBUH OMOPHI CHU3Y 000¥MBI U 0,35 — 06e3 HemocpeACTBEHHOH Iepeaadyn Harpy3ku Ha
000iiMy;

[l — MPOLIEHT apMUPOBAHUS XOMYTaMH U TONEPEYHBIMU IUIAHKAMHU, OTMPEACIISIEMbIA IO
bopmyie

_2A(h+b)
M s (59)

riae h u b — pasmepsl cTOpoH yCHIMBAEMOro JIeMEHTa,;

S — pacCTOsTHHE MEKIY OCSAMH MOTEPEYHBIX CBsI3eH MpH cTanbHbIX o6oiimax (h > s < b, Ho He
6onee 50 cM) WM MKy XOMYTaMHU TPH jKeTIe300€TOHHBIX U MITYKaTYPHBIX 000iMax (S < 15 cm).

8.26 PacueTHble 3HauU€HUS CONPOTUBIIEHUS apMaTyphl, IPUMEHIEMOM NpU YCTPOHCTBE 000iM,
IpUHUMAIOTCA 1o Tabmuie 8.

Tabnuma 8
PacueTHOe 3HaUEHHE COMPOTUBIICHHS ApMATYPBI,
Tun apMaTypsl 1 XapakTep nepeiayn Harpy3Kku
o MIla, njs cranum Kiracca
Ha 00oWMy
A240 A400

[Monepeynas apmarypa 150 190
[IpononsHas apmarypa 6e3 HelmoCpeACTBEHHOM
nepeayu Harpy3Kku Ha 00ouMy 43 55
To e, pu nepeaye Harpy3ku Ha 000iMy ¢
OJTHOW CTOPOHBI 130 160
To e, mpu nepegaye Harpy3Ku ¢ IBYX CTOPOH

190 240

8.27 C yBenmueHHeM pa3MepoB CeueHHs! (IIMPHHBI) SJIEMEHTOB MPH COOTHOIIEHUH UX CTOPOH
ot 1:1 o 1:2,5 3ppexTuBHOCTL 060HM yMEHBIIAETCS, OJTHAKO 3TO YMEHbIIIEHNE HE3HAYUTEIHHO
Y TIPAKTUYECKU €r0 MOYKHO HE YUYUTHIBATb.

Korna onHa M3 CTOpOH »JeMeHTa, HampuMep, cTeHa (PUCYHOK 9), MMeeT 3HauUuTeIbHYIO

OPOTSDKEHHOCTh, TO HEOOXOJMMa YCTAaHOBKA JIOMOJHMUTENBHBIX MONEPEYHBIX  CBS3EH,
MPOIMYCKaeMbIX Yepe3 KKy U pacroyiaraeMbIX 10 JUTMHE CTEHBI Ha pacCTOSHUX He Oonee 2d u
He 6omnee 100 cm, rae d — TonmuHa cTeHbl. [10 BRICOTE CTEHBI PACCTOSHUE MEXKTY CBA3SIMH JOJIKHO
ObITh HE Oosee 75 cM. CBS3U JTOJDKHBI OBITh HAJIEKHO 3aKperyieHbl. PacdeT MomoSHUTEThHBIX
HIOTIEPEYHBIX CBsA3el mpou3Boautcs 1o Gpopmyie (55), mpu 3ToM K03 UIHEeHT ycnoBuit padboThl
CBsI3€l MPUHUMAIOT paBHbIM (,5.
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1 — Meranmyeckas ceTka; 2 — NOMOJHUTEIbHBIC CTCPIKHH, PACIIOTI0KECHHBIC CBEPX CETKH; 3 — XOMYTHI (CBs3NU); 4 —
0eTOH 000MMBIL;, 5 — KJIaJKa CTEHBI

Pucynox 9 — Cxema ycujieHHs CTEHBI JKeJIe300eTOHHOI 000iiM0ii

9 Pacyer KaMeHHBIX KOHCTPYKIHii, YCHIEHHBIX MOJUMEPHBIMU KOMMO3UTHBIMH
MaTepHajJlaMH 10 MpeAeJbHbIM COCTOSIHUSIM IepBoOil rpynmnbl (1m0 Hecyulei
CIOCOOHOCTH)

9.1 lleHTpaIbHO-PACTAHYTbIE 3JIEMEHTbI

Pacuer snemMeHTOB KaMEHHBIX KOHCTPYKLMM, YCWICHHBIX BHEIIHUM apMHUPOBAaHUEM U3
MOJMMEPHBIX KOMIIO3UTOB, HAa IMPOYHOCTh IMPH OCEBOM PACTSDKEHUHM [0 HENEPEBSI3aHHOMY
CEUEHHIO CIIeIyeT IPOU3BOIUTH 1O (popmyiie

N <Rt - Ay, (60)

rae N —pacuerHas oceBasl cujia PU PACTKEHUH dIeMeHTa, H;
Rt — TIpefieN MPOYHOCTH MPH PACTSKEHUH TTIOMMMEPHOT0 KOMIOo3uTa, H/Mm?;
A — TIONIAb HOMEPEYHOTO CEYeHH s TIONHMMEPHOT0 KOMITO3HTA, MM2.

9.2 IleHTPAAbHO-CAKATHIE 3JTEMEHTHI

Pacuert hiiemeHTOB HCAPpMUPOBAHHBIX KAMCHHBIX KOHCprKHI/IfI IIpU HEHTPAJIbHOM CKAaTUH,
YCUJIEHHBIX BHEIIHHM apMHUpPOBAaHUEM M3 MOIUMEPHBIX KoMmo3uToB (pucyHok 10), cremyer
MIPOU3BOUTH IO popmyIie

NS mg(PerA; (61)

rae N — pacueTHas mpoJoJbHas CHUIIa;
Rif — pacueTHOe 3HAYeHHE COMPOTUBJICHHS CXKATUIO KJIQJKH, YCHUJICHHONW BHEUTHUM
apMHUPOBAHKMEM M3 TTOJIMMEPHBIX KOMIIO3UTOB M OTpeesieMoe 1Mo hopmyie

Rri= R+ ppuRy/ 100 < 2R, (62)

rie R — pacueTHoe 3HauEHWE COMPOTHBICHHUS CXATUIO KiIaaku, ompenensemoe 1o CII
15.13330.2012 (tabmuier 2—10);
¢ — ko3 dunmeHt npononbHoro usruda, onpenensemsiit mo CIT 15.13330.2012 (Tabnuna
7.2);
A — maomanab ceYeHus dIEMEHTa;
Mg — K03 PUIMEHT, YIUTHIBAIOLIUN BIUSHUE UTUTEIHLHONU HArpYy3KH U orpenesiembiit mo CI1
15.13330.2012 (Ttabnuma 20);
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p — K03(pUIIMEHT, TPUHUMAEMBbI TPH MYCTOTHOCTH Kupruya (kamus) mo 20 %
BKJIFOUUTENBHO — 2, pu mycToTHOCTH OT 20 % mo 30 % BximtouutensHo — 1,5, npu
nmyctoTHocTH Bbimie 30 % — 1;

L — KO3(QQUIMEHT MOBEPXHOCTHOI'O aPMUPOBAHUS TOJMMEPHBIM KOMITO3UTOM KIIAJIKH
YCHIIMBAEMOU CTEHBI, ONPEeIIIeMbIi 10 (hopMyIie

u=SSL; - 100, (63)

rae Spd — IUIONIAJh TONEPEYHOr0 CEYCHHUsS IMOJIOCH! (OaHmaxed) W3 TOJIMMEPHOTO KOMITO3UTA
TOJIIIUHOM Opd U BBICOTOH Npd, ompenensiemMas mo popmysie

Sbd = 2 -3bdind, (64)

rue Sw— IUIOaAb y4acTKa JJIMHHOM CTOPOHBI hy cTON0a, mpuXonsIascs Ha OJHY IOJIOCY H3
HOJTMMEPHOTO KOMIIO3UTA BBICOTOMU hpd, OTipesesnsiercs mo ¢popmyiie

Sw=hw* (hoat+ b); (65)

rae Rf — pacueTHbIi mOpenea MPOYHOCTH MPH  PACTSHKEHUH MOJMMEPHOTO KOMITO3HUTA,
ompezensieMsii o Gopmye (60).

HEL

S

Pucynok 10 — Cxema ycuiieHMs1 KHPIUYHOIO cT0J10a ofoiiMamu (6aHIa:KaMu) U3 MOJIMMEPHBIX
KOMIIO3UTHBIX MAaTEPUAJI0OB

9.3 Pacuer BHEHEHTPEHHO CXKATBIX 3JIEMEHTOB, MNPH JIeliCTBUM MOMEHTAa M3
IJIOCKOCTH CTEeHBbI, HA cpe3

9.3.1 Pacyer BHEIIEHTPEHHO CXKATBHIX JEMEHTOB, IPU JEHCTBUM MOMEHTA U3 TIOCKOCTH
CTEHBI, Ha CPe3 MPOU3BOJAUTCS B COOTBETCTBUU C HOPMATUBHBIMU JTOJKYMEHTAMH.

10 YcuieHne KaMeHHOM KJIAJAKH HHBEKIHMEH pacTBOPa MO/ AaBJICHHEM

10.1 Mupexuus pacTBOpa MOJ [JaBICHHMEM NPUMEHSAETCS M BOCCTAHOBIICHUS
MOHOJINTHOCTH KJIQJKA C TPEIIMHAMH, PACCIOCHHUEM, IMYCTOTAMH, Ha Y4YacTKaX CONPSHKEHUS
Pa3HOPOJHBIX KJIAI0K, MECTaxX 3aKJIaJIKH [IPOEMOB, BBIUMHKHU.

YcuneHnue KiaJku METOAOM MHBEKIUH JJIsl TIOBBIIICHHUS HECylel CIOCOOHOCTH KIIaJIKU
IIPOU3BOJUTCS TOJIBKO B CIIy4ae HAIMYMS B KJIaJIKE MHOXKECTBEHHBIX CUJIOBBIX TPEIIMH (PUCYHOK
1, 2).
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10.2 Yerpipe OCHOBHBIX BapuaHTa AJsl YCUJICHHUS KUPIUYHOW KIAIKU MPE/ICTaBICHbI
METOJ0M UHBEKIUH:

- HMHBEKIMSI pacTBOpa B KIAAKy C HHU3KOH MPOYHOCTHIO pacTBopa B IIBax, 0e3
MHOYECTBEHHBIX TPEIIUH IS MTOBBIIICHUS! MOHOJIUTHOCTHU KJIaJIKU;

- MUHBEKIMS pacTBopa B KIAJKy C MHOXXECTBEHHBIMH TpEIIMHAMU JUIsl  TOBBIIICHUS
MOHOJIMTHOCTH KJIQJIKH U €€ PACYETHOTO 3HAYCHHUS CONIPOTUBIICHUS CIKATHIO;

- UHBEKIHUS pacTBOpa B KIAIAKy C OTACIbHBIMH TpEIIMHAMHU [JIs1  TOBBIIICHUS
MOHOJIMTHOCTH KJIQJIKH 0€3 YBEIMYCHUS €€ PACUETHOTO 3HAYECHUS CONIPOTUBIICHHS CKATHUIO;

- UHBEKIMS pPAacTBOpa B KJIAJKy C MHOXECTBEHHBIMU TpPEIIMHAMU B COYETAHUU C
YCTPOMCTBOM KOCBEHHOTO apMHUPOBAHHS JUIS TOBBIIMIEHUS MOHOJIHMTHOCTH KIIAJKH M €e
pacueTHOro 3Ha4Y€HUsl COMPOTHUBIICHUS CKATHUIO.

10.3 Hecymiyro crmocoOHOCTh KOHCTPYKIIUNA U3 KAMEHHOU KJTaJIKH, YCUJICHHOW WHBCKITUECH
pacTBopa Mo JAaBjieHUEM, onpeAessioT mo dopmynam (14) u (15) ¢ mpunsTueM KodhdunreHTa
TEXHHUYECKOTO COCTOSHHS KOHCTPYKUUH Kpe, YIUTBHIBAIOIIETO CHIYKCHUE HECYILEH CIIOCOOHOCTH
KaMEHHBIX KOHCTPYKIIMI MPH HAJIWYUU TPEIIMH U ONpeesieMoro no tabiaumnam 4 u 5, paBHbBIM
eIMHUIIE.

[Ipu 5TOM pacyeTHOE 3HAUEHUE COPOTUBIICHHUS KIIaIKH, YCUIICHHONW MHBEKIINEH pacTBOpa
non gasrneHueM, npuauMaroT 1o CII 15.13330 ¢ ko punmenTom ycnoBuit paboThl Mi AJ1s KIIAJAKH
MPOCTEHKOB, CTOJOOB M CTE€H C MHOXKECTBEHHBIMU TpEHIMHAMHU OT CHJIOBBIX BO3JECHUCTBUH,
pacrookeHHbIX Ha paccTosiHuu 15-20 cM apyr oT apyra (pucyHok 1, 2):

- YCUJICHHBIX IEMEHTHBIMU U MOJMMEPIIEMEHTHBIMH pacTBopamu mj = 1,1;

- YCUJICHHBIX PacTBOPOM Ha OCHOBE METHIIMETaKpuiara mj = 1,3;

- YCWJIEHHBIX pAacTBOPOM Ha OCHOBE THIPABINYECKOW H3BECTH C MHHEPAIbHBIMU
nobaskamu m; = 1,0;

- YCUJICHHBIX PACTBOPOM Ha OCHOBE IMOKCHJIHOM CMOJIBI KO3 PUIIEHT M onpeensercs
1o rpaduky Ha pucyske 11.

B ocranbnbix ciydasx koddduimment mi npuHuMaroT paBHbM 1,0, 1160 1o pesyabTaTam
UCTIBITAHUHN KITaJKU Ha C)KaTHe.
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o000 0 00 1,4

Kospounumenr m;
[ J
[ )
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0,5

0
0,2 2,5 5 10

ITpouHocTs KIanoyHoro pacreopa R,, MIla

Pucynox 11 — 3aBucumocTb Ko3(puipeHTa M; OT NPOYHOCTH KJIAT0YHOI0 pacTBopa R, npu
HHbEKIHH PACTBOPA IMOKCHTHOI CMOJIBI IS KJIAJKH MPOCTEHKOB, CTOJIOOB U CTEH C
MHOKeCTBEHHBIMH TPEIIMHAMY OT CUJIOBBIX BO3/1€iiCTBHIi, pacnoJioKeHHBIX Ha paccTrosHun 15-20
CM JIpYT OT Apyra
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10.4 Ycunenue kaMeHHOM KJIaAKU C MPUMEHEHHEM UHBEKIIMU BO3MOXHO B COYETAaHUU C
TaKMMH METOJIaMHU YCUJICHHS, KaK YCTPOHCTBO 000HM, CepAeUHNKOB, HAOETOHOK H T. TI.

[Ipy ycuieHuM KJIagKd C CHUJIOBBIMH TpPEIIMHAMH OT MECTHOrO CKaTusi Haumbolee
3¢ (HEeKTHBHO yCUIICHNE HHBEKIIUEH B COUCTAaHUH C KOCBEHHBIM apMUPOBaHUEM.

10.5 IIpu pacuere ycuiieHUs KJIaaKu 000MMaMu U T. 1. paCU€THOE 3HAYCHUE CONTPOTHUBIICHUS
KJIQJIKA CKATHUIO, YCUJICHHON MHBEKIMEeN pacTBopa, mpuHuMaroT 1o 10.3.

11 3ameHa NPOCTEHKOB M CTOJ100B HOBOI KJIaIKOH

11.1 Croco6 3aMeHBl KaMEHHBIX KOHCTPYKIIMA HOBBIMH IPUMEHSICTCS B CIydasx, KOTa
TpeOyeTCsl MOBBIIICHUE WX HECYIEH CIIOCOOHOCTH MPH HAJCTPOWKE M PEKOHCTPYKIMH 3/1aHUM, a
TaKkKe B aBAPUNHBIX CIy4asX, KOTJa STOT CHOcOo0 YCHUJICHHS MO TEXHUKO-3KOHOMHYECKUM
cooOpaxxeHHsIM HamboJee 1eJIeCO00pa3eH M0 CPABHEHUIO C APYTUMHU. DTOT CIOCOO MO3BOJISET
COXpPaHWThb BHEIIHUNA BHJ 3aMEHSEMBIX KOHCTPYKUHUA UM He TpeOyeT IOMOJHUTEIbHBIX
OTJIEJI0YHBIX padoT.

11.2 Cnoco6 3aMeHbl KOHCTPYKIIMI HOBBIMHU TpeOyeT MpeABapUTEIBLHOTO YCTPOHUCTBA UX
BPEMEHHBIX KPEIUIEHUH Ha MepuoJ]l IPOU3BOACTBAa paboT, MOCIe Yero JOMyCKarTcs pa3dopka
CTapoil KJIAJKU U BHINIOJHEHHE HOBOM M3 MAaT€pUAJIOB MOBBIIIEHHOM MPOYHOCTH C IPUMEHEHUEM
CETYaTOro apMUpPOBAHUS.

BpemeHnHbie KperuieHns peKOMEHyeTCsl BBITIOTHATh U3 IEPEBA, CTaIbHBIX TPYO, CTaILHOTO
IpoKata M IPOEKTUPOBATb B BHUAE KOHCTPYKLUH, CIOCOOHBIX BOCIHPHUHMMATH Maccy
NepeJaroINXcs Ha HUX BBIIIEPACIIONOXKEHHBIX CTEH WM IPYTHX HArpy30K.

11.3 KoHcTpyKIMM BpEMEHHBIX KPEIJIEHUH IPU 3aMEHE Y3KUX MPOCTEHKOB PEKOMEHIYETCs
BBIMIOJHATh M3  CTOEK, ONHPAaeMbIX Ha TOJOKOHHBIE YYacTKH, [OJAJIEPKUBAOIINE
HEIOCPEICTBEHHO AJIEMEHTHI IiepeMbluek (pucyHok 12). [Ipu mupokux npocrtenkax (0osee 1 m)
YCTaHABIIMBAIOTCA MAPHBIE CTOWKH [0 00EHM UX CTOPOHAM.
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1 — croiika; 2 — moAKIaaKa; 3 — KIHHbS, 4 — JIe)eHb; 5 — nmepeMbIiuka; 6 — Oaika

Pucynok 12 — Yxpenjienue u pa3rpy3ka 0T MacChl IEPEKPHITHI MOBPEKIEHHBIX MPOCTEHKOB
CTOMKaMHu

s Gonee MIOTHOTO MpUJIETaHUSI BepXa UM HU3Aa CTOWKHM YCTaHABIMBAIOTCS HA KIIUHBS C
MOCJIETYIOMIEH UX TOIOMBKOM.
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11.4 Tlocne ycTaHOBKM BPEMEHHBIX KPEIUJIEHWA W IUIOTHOM MOAKIMHKK JOMYCKaeTCs
MIPOU3BOUTH OCTOPOXKHYIO pa30OpKy KIAIKK 3aMEHSIEMBIX MPOCTCHKOB. 3aMEHY IPOCTCHKOB
PEKOMEHIyeTCsl IPOU3BOIUTH TTOOUEPETHO.

11.5 Jlns BO3BeACHUS KJIAJKH HOBBIX MPOCTEHKOB PEKOMEHIYETCS MPUMEHSATh KaMEHHBIE
MaTepuaibl (KHpIuY, OETOHHBIC KaMHH) TOBBIIIEHHON MPOYHOCTH, HO HE HMkKEe Mapku M100 u
[IEeMEeHTHBIN pacTBop Mapku M100.

Knaaky 3amMeHsieMoro mpocTeHka clieZlyeT BBIIOJIHATH C IUIOTHBIM OCa)KMBAaHHUEM KUpPIIHYa
JUTS TIOJYYCHHSI TOHKHX IIBOB KJIaJIKH. B ciiydae HEOOXOAMMOCTH TOPU30HTAIBHBIE MIBBI KIIAJKU
apMUPYIOTCSI CTaIbHBIMU CETKaMU. Bepx BHOBH BO3BOJIMMOI KJIaJKK HE TIOBOJIUTCS 10 CTapOi Ha
3—4 cM c mocuenyromei 3aueKaHKoi 3a30pa IUVIOTHBIM [IEMEHTHBIM PACTBOPOM MapKu HE HUXKE
M100. B oTaenbHbIX ciiy4asx Jjis 0OeCreUeHHs MOBBIIICHHON MJIOTHOCTH MPUMBIKAHUS HOBOM
KIIQJKU K CTapO# JIOMyCKaeTcsl 3a0MBaTh B HE OTBEPACBIINI PaCTBOP MJIIOCKHE CTAIBHBIC KITHHbSI.

11.6 Pacuet Hecymiel crmtocOOHOCTH BPEMEHHBIX KPETUICHUH MTPOU3BOIUTCS HA HATPY3KH OT
BBIIIEPACIIOI0KEHHBIX KOHCTPYKIIUM.

11.7 CHATHe BpeMEHHBIX KPETJICHUH TP 3aMEHEe CTaphIX KAMEHHBIX KOHCTPYKIIUH HOBBIMU
JIOTTyCKAaeTCsl TOCie TOro, Kak pacTBOp HOBOWM Kianku HaOeper He MeHee 50 % MpoexTHOM
MPOYHOCTH.

11.8 B cBA3M ¢ OTBETCTBEHHOCTHIO NIPOU3BOJICTBA PabOT, [0 3aMEHE CTapbIX KOHCTPYKIUI
3MaHUNl HOBBIMH, JOJDKEH OBITH MPEABAPUTENBHO pa3pabOTaH MPOEKT MPOM3BOACTBA paldoT,
YYUTHIBAIOIINI TEXHOJIOTHUIO U MPABUJIA TEXHUKU O€30MaCHOCTH MIPU UX BHITIOJHEHUH.

12 ObecneyeHue MPOCTPAHCTBEHHOM KECTKOCTH 3/1aHMIi HANPSKEHHBIMM TOSICAMM,

HEHANPATaeMbIMH CBSI3SIMH M 00BSI3KAMU

KpenJienue cTeH HANPSIKEeHHBIMH MOSICAMHI

12.1 B mpornecce 3KCIUTyaTalluy 3[aHUil BCTPEUYAIOTCS CIy4ad HApyLICHUS IIEIOCTHOCTH
COBMECTHOM pabOTHI CBSI3aHHBIX MEKIY CO00I CTEH U OTACIBHBIX AIIEMEHTOB M MOSBJICHHS B HUX
TPEIINH, 3HAYUTEIHHO CHIDKAIOIINX MX JKECTKOCTh M IPOYHOCTb.

12.2 OcHOBHBIE NPUYMHBI TOSABICHHUS TPEIIMH B CTEHAX U3 MACCUBHOW KIAIKU —
HEpaBHOMEpPHAsl OCaJika TPYHTa B OCHOBaHWH (DYHIIAMEHTOB; Pa3HOHATPYKEHHOCTh BHYTPEHHHX
HECYIIUX U HAPYXKHBIX CTEH; PA3JIMYHAs )KECTKOCTh COBMECTHO PaOOTAIOIIMX CTEH U3 PA3JIMYHBIX
MaTepHaloB.

[TpryrHbI BO3HUKHOBEHHsI TPEIMH B Hapy>KHBIX MHOIOCIIOMHBIX OOJEr4eHHBIX CTEHaX U
MeTobl uX pemoHnTa npuseneHs! B CIT 327.13255800.

12.3 B 3aBUCHMMOCTH OT XapakTepa J1e(eKTOB CTE€H M 3JEMEHTOB, a TAaK)Ke OT MPUYMH,
BBI3BABIINX ITH A€(PEKTHI, MOTYT OBITh PEKOMEHIOBAaHBI PA3IIUYHBIC CIIOCOOBI YCHIICHHS CTEH U
NpUJaHNUS UM HEOOXOMMOM KECTKOCTH U POYHOCTH.

HaubGonee mpoctoit u s3ppexTuBHBIN crtocod oOecrieueHns MPOCTPAHCTBEHHON KECTKOCTH
U COBMECTHOM pabOThl KOHCTPYKIMH — KpeIIeHHe CTEH B YPOBHE NMEPEKPHITUN MPOAOIBHBIMU U
nornepeuHbIME TsDKamu (pucyHku 13 u 14).
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@ — BHYTPH 3[IaHUs1; 6 — CHAPYKH 3[JaHusl; 6 — pa3pes; 2 — BAPUAHT YKIIAJKU TshKeH B mtpady; 1 — Tsok; 2 — mydra
HaTsDKEHUs; 3 — MeTajuinueckas noaknanka; 4 — msesuiep Nel6—20; 5 — yrosok; 6 — ieMeHTHBIH PacTBOp MapKH
M100

Pucynox 13— Kpensenne cTeH MeTaJJIUM4YECKHUMU TS:KAMHU B YPOBHE NMepPeKPbITHH

a — BHYTPH 3/IaHUs; 6 — CHAPYKH 3IaHUS; 6 — pa3pes; ¢ — BapHaHT YKIAJKU TsOKeH B mTpaly; 1 — moaknaaka; 2 —
TpaBepca u3 mBemmiepa Ne 14-16; 3 — creHa; 4 — HaTshxHas mydra; 5 — Tk

Pucynox 14—KpenjieHue cTeH MeTaJUIMYeCKHMHU TSKaMH B YPOBHe MepPeKpbITHIA

12.4 KoHCTpyKLUsl KPEIUIEHHs CTEH HAIPSHDKEHHBIMM I0SICAMH COCTOUT M3 CTaJIbHBIX
TsKerd quaMeTpoM 20—-38 MM, KOTOpPBIE OMOSICBIBAIOT 3[JaHNUE WM YaCTh €TO0.

Tspxu yki1apIBaloTCs IO MOBEPXHOCTH CTEH WM B 60po3/bl ceuenuem npumepHo 70x80
MM U MOCJI€ UX HATSXKEHUS 3aeJIbIBAIOTCS [IEMEHTHBIM PACTBOPOM.

Ha yrijiax 3JaHusA U BBICTYIIAX CTaBATCA BECPTUKAJIBHBIC YT'OJIKH, 06)KI/IM2[IOH_II/IC YTJIBI ITOCJIC
HaTsSXKEHUS ITOSCOB.
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HatspkeHune mosicoB NMPOU3BOAMTHCS MOCPEACTBOM CTSDKHBIX MY(T OJHOBPEMEHHO IO
BCEMY KOHTYpY.

Hatspokenue Tspkell peKOMEHAyeTCsl BBIIOJHSTH I1OCHIE MPEIBAPUTEIbHOIO HarpeBa Mx
NasUIbHBIMU JIaMIIaMM WM aBTOT€HOM. Jls TskKel, ycTaHaBIMBAeMbIX 3UMOM, B JIETHEE BpeMs
pPEKOMEH1yeTCs IPOBOJUTh JONOJHUTEIbHOE HATSHKEHUE.

12.5 HaTspkeHne npou3BOAUTCS BPYUYHYIO C ITOMOIIBIO pblyara JUIMHOHN 1,5 M ¢ ycuiuem
300400 H nHa nmuHHBIA KOHEI[ pblyara Wik aoMmkpatamu. OOmiee ycuiaue IOKHO OBITh
npumepao 50 kH. HarsokeHue cuuTaercss IOCTaTOYHBIM, €CIM TSDK 0e3 NpPOBECOB M MpU
IPOCTYKUBAaHUM M3/1a€T YUCTBIN 3BYK BBICOKOTO TOHA. PeKkoMeHnyeTcsi CTelneHb HATSDKEHUS 10
BO3MOXXHOCTH OTPEAEIATh MpruOopamMu (MHIUKATOPAMH), YCTAHOBJICHHBIMH HA TSKaX.

KpenJienne cTeH HeHANpsIraeMbIMH CBSI3SIMH H 00BSI3KaMH

12.6 ITomumo HampsiraeMbIX TSXKEH U CBA3EH JJ11 MECTHOI'O YCUJIEHUS! BBIITYYUBLINXCS CTEH
U IEPEeropofioK PEKOMEHJYeTCsl yCTAaHaBJIMBAaTh HEHANPAraeMble CBSI3U: XOMYTBI, aHKEpHI,
0OBSI3KM apMaTypHOH M MPOKATHON CTaJId, a TAKXKE U3 MTOJIMMEPHBIX KOMIIO3UTHBIX MaTEpUAIOB.

12.7 B Tex ciaydasx, KOrja OTKJIOHEHHE U BbIITyYHBAaHUE CTEH COMPOBOXKAACTCS CIBUT'AMU
10 TOPU30HTAIbHBIM IIBaM, CMEILIEHUEM MIEPEKPHITUI, HAKIIOHAMH, CIBUTaMU MONEPEYHbIX CTEH
U3 IUIOCKOCTH, NIEPEKOCaMH, YCUJIEHHE CIEAYeT MPOU3BOAUTH CIEIYIOLIUM 00pa3oM: CTEHBI C
nporubom Oosiee 1/3 WX TOMIMHBI pa3OUpArOTCS 1O OTMETKH, TJE 3HA4YCHHWE Nporuda He
IPEBOCXOJUT JIOIYCTUMOTO 110 PAacyeTy, 3aT€M BO3BOJATCS BHOBb C YCTPOMCTBOM KPEIUIEHUH MX
TSKaMH WM CTAJIbHBIMU XOMYTaMH K KOJIOHHAM WJIM ITONEPEYHBIM CTEHAM.

12.8 Ycunenue cuiabHO MOBPEXICHHBIX MM OTKJIOHUBUIMXCS CTEH IPOU3BOAAT YCTAHOBKOM
C JIBYX CTOPOH CTEHBI B YPOBHE MEPEKPHITHI MeTauinyeckux Oanok (mBemiepoB Ne 16—20),
CTAHYTBIX Oontamu (pucyHok 15). banku pexoMeHyeTcst yKiaabiBaTh B 00PO3/ibl, BHIPYOICHHbBIC
C IByX CTOPOH WJIU 10 IOBEPXHOCTH CTEHBI, IIOCJIE YET0 UX CIIEYeT CTAHYTh O0JITaMU U 3a/1e/1aTh
LIEMEHTHBIM PACTBOPOM 10 METAJNINYECKON CETKE.

12.9 CkBO3HBIE TPELIUHBI B CTEHAX C PACKPBITHEM JI0 4 MM PEKOMEHyeTCs 3a/1€J1bIBaTh
MHBEKIKEH pacTBopa mo pazaeny 10 nim pacmmBKOM 1 3a4€KaHKOM TPEIIH PACTBOPOM.

3aenka TpeIuH ¢ IUPUHON pacKpbITHs 4 MM U OoJiee B cTeHax TOJNIIMHOM 38 cM u Ooee
COCTOHMT B pa300pKe IO JJIMHE TPEUIMHBI KJIAJAKH C JABYX CTOPOH Ha riyOomHy 1/2 xupnuua u
LIMPUHY HE MEHEE OJHOT0 KHPIIHMYA C MMOCIEAYIOIEH 3aKIaJKOi HOBBIM KUPIIUYOM B IIEPEBSI3KY
co crapsM (pucyHok 16). B cTeHax u meperopoikax TOJIIMHON 25 CM U MEHEe B 30HE TPEIIHHBI
cleflyeT pa3o0paTh CTapyro KJIaJKy U 3aMEHHUTh €€ HOBOM WJIM 3alOJHUThH TPEIIMHY MHBEKIUEH
pacTBOpa MO/ 1aBJICHUEM.

12.10 Cnomn knajaku, MOBPEXKIECHHBIE OTHEM M Pa3MOpPOXKEHHBIE, CIENyeT ynalsaTh. B
cilydae, KOrja IpOYHOCTh M YCTOMYMBOCTh OCTaBILIEHCS KJIaJKH JIOCTATOYHBI, y/laJeHHasl 4acTb
KJIQJKU 3aMEHSETCSI HOBOM C OIUTYKATYpUBAHMEM IIO CETKE, HAHOCUMOW TOPKPETHUPOBAHUEM
1ocJie MPOMBIBKH TOBEPXHOCTH BOJIOM.

Ecnu Hecymias crmocoOHOCTh OCTaBILIEHCS KIAJAKH HEJOCTaTOYHA, CTEHbl YCHUIMBAIOTCS
3aMEHOM WM YTOJILEHUEM KIAJKU C MEepeBs3KOW (BBIYMHKOW), a CTOJNOBI M MPOCTEHKU —
o0oiiMamu.

12.11 TloBpexieHHYIO KJaJIKy OIOp KeJIe300€TOHHBIX U CTaJIbHBIX NMEPEMBIYEK CIEAYET
NIEPEJIOKUTB ITOCIIE YCTAHOBKH B ITPOEMax 01 KOHLIAMU [IEPEMBIYEK Pa3rpy’KaroIUX AEPEBIHHBIX
CTOEK Ha KJIMHBSIX WIM YCWINTh C MOCIEAYIOLIeH MHBEKIMEeH B KiIaJKy OMOp LEMEHTHOTO
pacTBopa.
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1 — crsoxHbIe 60T AHamMeTpoM 16—20 MM; 2 — MeTayuTyeckue 6anku u3 msesiepa Ne 16-20

Pucynok 15 — Y cuiieHue yrja MeTAILIMYeCKMMH 0ajaIKaMu
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Pucynok 16 — 3ageika TpemuH ¢ pa3dopkoit

12.12 Xene300eTOHHbIE EPEMBIYKH B 3aBUCUMOCTU OT CTENEHU MOBPEXKJIEHUS CIETYeT
3aMEHUTh HOBBIMHU MJIM OTPEMOHTHPOBaTh. ECIIM Ha MepeMBbIYKH OMHUPAIOTCS OalKU WM TIJIUTHI
HEPEeKPBITHH, IPU 3aMEHE MepeMblueK HE00X0AUMO MOJTHOCTBIO pa3rpy3uTh MX MOIABOJKONW MO
OaJIK¥ WM TUTMTHI IEPEKPHITUH 110 BCEH AJIMHE MEPEMBbIYKN BPEMEHHBIX KPETJIEHUH B BUJIE CTOEK.

[loBpexaeHHbIE PSAAOBBIE WIM KIMHYATBIE IIEPEMBIYKM YCHIUBAIOTCA IOJBOJIKON
CTaJIbHBIX U KeJIe300€TOHHBIX Oanok. banku ykmanpiBaroTcsi B MITPaObl, BBIPYOJICHHBIE C ABYX
CTOPOH CTEHBI, W CTATHBAIOTCS MEXIy CO0OH Oontamum Wi XomyTtamu (pucyHok 17).
Mertannuueckue O0anKku MOKPHIBAIOTCS CETKaAaMH U OIITYKaTypHUBAIOTCA.

12.13 Ilpu HanuuyuM TPEHIMH B MECTaxX IEPEecCeYeHUH CTEH WIM CTeHax C NMHUJIOHAMH
HEO0OXOIMMO YCTAaHOBHUTH CTaJIbHbIE CBA3M JuamMeTpoM 20—25 MM B ypoBHe nepekpbITHil. CBsizu

3aKpeIUIAIOTC B HApYXXHOW M BHYTPEHHEH CTEHaX pacHpelelUTEIbHbIMU INPOKIaJKaMH M3
IBEJIJICPOB MIIH YTOJIKOB (pUCYHOK 18).
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1 — knanka; 2— miBesuiep; 3 — 60n1T; 4 — ITyKaTypKa 0 CETKE

Pucynok 17— YcujieHue piIoBbIX H KIMHYATHIX IepeMblueK

Tpaly rociie yCcTaHOBKHU CBSI3U 1-1
3aJIMLEBATh KUPIUYOM 2
1
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1000-1500

IloB 3auHBELNPOBATH
LIEMEHTHBIM PaCTBOPOM
Mmapku 100

V.

o

Taiiku 3aTAHYTb s
JI0 OTKa3a 380-510 1

1 — mpononpHas cTeHa; 2 — monepeyHas CTeHa; 3 — HepeKphITHe; 4 — CTaNbHOM Tk fuameTpoM 20—24 mm; 5 —
yrojok 75 x 75 mm; 6 — maiida 75 x 75 x 8 MM

Pucyuox 18- erlmenne HApPYKHBIX CTCH K MOMECPEYHBLIM CTAJIbHBIMHU CBA3AMHA

13 IloBpexaeHue ¥ pEMOHT JHIEBOI0 CJIOSI HECYLIUX M CAMOHECYIIHMX ABYXCJIOMHBIX

CTeH 3JaHUH U3 KUPNHYA U KePAMUYECKUX KaMHel

IIpu4yuHBI NOBPeEXKICHHUS JULEBOIO CJI0S CTEH M3 ABYXCJIOHHON MAaCCHUBHOMN KJIAJAKH C
NepeBsA3KOH €J10eB NPOKJIAAHBIMH (TBIYKOBBIMH) PAIAMH

13.1 Meroapl pacdyera W YCHIJICHHUS JTUIICBOTO CJIOS OOJISTYCHHBIX HAPYXHBIX CTEH
npuBenensl B CI1 327.1325800.

13.2 B caydae, ecid JUIEBON CIOW B JBYXCJIOMHBIX CT€HaX C COEJUHEHHEM CIIOEB
NepeBs3KOoN KJIaJIKy HampsbKeH OoJiee yeM KIlajka BHYTPEHHETo ¢i10s (HarpuMep, u3-3a O0IbIIe
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€ro *ECTKOCTH), HalpsHKEHWE B HEM IPOJOJIKAET BO3pacTaTh ¢ TEYEHUEM BPEMEHHU BCIIEACTBUE
negopmanuii moI3y4ecT! KIaJKU U TEMIIEPATYPHBIX KOJICOaHH.

13.3 CymiectBeHHOE BIMSHHE Ha MPOYHOCTH JIMIIEBOIO CIIOSI OKa3bIBA€T KauecTBO padoOT
(pOBHOCTH, TUIOTHOCTh W OJIMHAKOBAas TOJIIMHA IIBOB B KJiaake w oOnuioBke). Komebanus B
TOJIIIMHE IIBOB B KJIAJIKE CIOEB BBI3bIBAIOT B MEPEBSI30YHBIX THIYKOBBIX KaMHSX 3HAUUTEIIbHBIC
HaNpsDKSHUs U3ruda U cpesa, MPUBOIAIINE K HAPYIICHHUIO CBSA3H CIIOEB.

13.4 Paszpy1ienue JIuIeBOro ci1os U3 KepaMMYeCKUX KaMHeH 4Jalle HaOtoJaeTcs B CTeHax,
BHYTPEHHHUH CJIOM KOTOPBIX BBIIIOJIHEH U3 CHIIMKATHOIO KHpnuya. Paspyiienue auneBoro cios,
KaK IpaBWJI0, HAYMHAETCS C IOSABJICHUS TPEILUH B THIYKOBBIX PAJ1aX, CBA3BIBAIOILUX €T0 C KIaIKOM
BHYTPEHHETO CJIOSl. DTU TPELIMHbI HAOIIOJAI0TCS Ha IIMPOKUX HAPYKHBIX OTKOCAX OKOHHBIX U
JIBEPHBIX MTpoeMoB. [IponcxoasT BelTydrBaHKE JUIEBON KIAJKU U 00pa30BaHUE BEPTUKAIBHBIX
3a30pOB MEKIY YETBEPTHIO U KOPOOKOM, KOTOPOE MOKET BBI3BATh OOPYILIEHUE JTUIIEBOTO CIIOA.

13.6 TlosBneHWe BEepTUKAIBHBIX TPENIMH B KaMHAX MPOCTEHKOB 1O dacamay
CBUJIETEJILCTBYET O 3HAUMTEIbHOM IIE€PEHANPSDHKEHUM KIIAJKU JIMLEBOrO CJIOs. YBEIMYEHUE
negopmanuil Moi3y4ecT! KJIAAKU CTEHbl BbI3BIBACT IMOSIBIICHUE HOBBIX TPEIIMH U Ja’Ke MOJIHOE
paspylIeHHUe JULEBOTO CIIO.

13.7 OTcnoenue JULEBOrO CIIOS KIAJKU MPOMCXOAUT OBICTPO B CIy4asx HapyLICHHs €ro
CBSI3M C BHYTPEHHUM CJIOEM M3-3a CPE3a ThIUKOBBIX KaMHEM.

PeMoHT JIH1IE€BOrO CJ109

13.8 HeoO6Xx0auMOCTh YCHUJIEHUSI TIPOCTEHKOB W KPEIUICHHUS JIMIIEBOTO CJIOSI 3aBUCHUT OT
HaNpsOKEHUs B KJIaJIKe BHYTPEHHETO €105 M CTEIIEHU MOBPEXICHUS JIMLIEBOTO CIIOS.

Jlis ycTaHOBIEHUS! CTENEHU HAIPSHKEHUs MPOU3BOJIUTCS IPOBEPOUHBIM pacuer creH. B
Cllydasix OTCJIOCHHUS JIULIEBOT'O CJIOSI PacyeT cielyeT BBIIOIHATh 0€3 BKIIIOYEHHUs €ro IUIoLaau B
pacuetHoe ceueHue. IIpu pacuere cieqyerT yduThIBaTh (DAKTHUECKYIO MPOYHOCTH KUpIHYA U
pacTBOpa, a He UX MPOEKTHBIE MapKH.

13.9 B canyuasix oOHapy>K€HUS BOJOCHBIX TPELIMH B OTAEJIbHBIX KaMHSX JIMIIEBOIO CIIOS
IPOM3BOJIUTCS TPOBEPOUYHBI pacyeT cTeH (mpocTeHkoB). Ecimu pacyerom He BBISBICHO
NEepeHaIpPsHKeHUE KIIAJAKH, TO MEpONPUATUN MO YKPEIJIEHHUIO JMIEBOrO CJI0sS MPOBOAMTH HE
clenyer.

13.10 Ilpu HanuuuM TpELIMH U NEPEHANpsDKEHUH B KJIaJKe HEOOXOIUMO YCTaHOBUTH
HaOJI0IeHUE 32 €€ COCTOSTHUEM U Pa3BUTHEM TPEIIMH, IOCTABUTh HA TPEIIWHBI TUIICOBBIE MasiKU
U HE pe’ke OJHOTr0 pa3a B MECAL IPOU3BOIUTH OCMOTP. B BeceHHe-1eTHUI nepuo/i o BIUSHUEM
COJIHEYHOM paJMallid B JIMLEBOM CJIO€ MOTI'YT BO3HUKHYTH JOIOJIHUTEIIBHBIE HANPSDKEHUS,
YBEJIMYUBAIOIIME OMACHOCTh €r0 MOBPEXACHUS. B 3TOT mepuoj 3a JUUEBBIM CIIOEM CIIETYET
Ha0Jr01aTh OCOOEHHO BHUMATEIbHO U OCMOTPBI MPOU3BOAMTE yaile. [Ipu oTciaoeHuu JIM1eBoro
CJIOS. WM TOSIBJIEHHMM HOBBIX TPEUIMH B JIMLEBBIX KaMHSX CJIEAYeT MPOU3BOAUTH KpEIIEHUE
JIMILIEBOTO CJI0S WM YCWIEHHE IPOCTEHKOB COIVIACHO NPUBEIECHHOMY HHIKE.

13.11 Ilpm HamMyuM OTCIOEHMH JMIIEBOTO CJIOS OT BHyTpeHHero 1o 20 MM M IpHu
nepeHanpspkeHuu Kinagku (6e3 ydera jaMueBoro ciosi) He Oonee yeM Ha 20 %, AOIKHO
IIPOU3BOIUTHCS KPETIJIEHUE OTCIOUBILIETOCS JIULEBOTO CII0SI CTaIbHBIMU CBSA3SIMHU.

CBsi31 BBHIMIONHSAIOTCS M3 CTepxkHed nuamerpoM 10—12 MM mepuoandeckoro MmpoQuis.
OtBepcrust s cBsizeid — umHON 350—400 MM mox yraom 30° k ropuzoHTany (pucyHok 19).

OTBepcTHs MPOCBEPJIMBAIOTCS B MECTaX MEpecedeHH TOpU30HTAJIBLHOTO IBa C
BEPTUKAJIBHBIM, MO 00€ CTOPOHBI KOTOPOTO0 KAaMHHU PACIOJO0XKEHbI TOJBKO JIOKKaMHU (HO He
Thlukamu). [ToAroTOBIEHHBIE OTBEPCTHSI IPOMBIBAIOT BOJAOH, 3aIlOJIHAIOT C MOMOIIBIO PYYHOTO
Hacoca WM MIIpHIA KIEEM WIM NOJMMEPIEMEHTHBIM PacTBOPOM. Y CTaHOBKA CBS3€H JOJKHA
MPOU3BOAUTECA € maroM 60—80 cM Mo rOpU30OHTAIN U BEPTUKAIIH.

BapuaHT npHMepHOro pacrojioKeHHUsI CTaJbHBIX CBSI3€M s KpemsieHHs OOJIUIIOBKH
npuBezieH Ha pucyHke 20.
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@ — MeCTa YCTAaHOBKH CTEPXKHEH JUT KpeIIeHHs! KaMHe; 6 — AeTalu 3a1eNKU CTePIKHEH AT KpeIIeHHsT OOIUIIOBKH;
6 — MECTO BBICBEPJIMBAHHS OTBEPCTHS B CTEHE; 1 — IEeMEHTHO-TIecUaHas racta; 2 — CTepIKeHb [IEPHOJHIESCKOTO
npo¢wrst quamerpom 10—14 mm; 3 — BBl OOIHIIOBKH; 4 — BEICBEPIIMBAEMOE OTBEPCTHE

Pucynok 19 — KpenieHue noBpexIeHHOH 00TMIIOBKU K CTE€HE
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1 — crepxens nepuoandeckoro npopuist guamerpom 10—-14 mm
Pucynok 20 — BapuaHT NPHUMEPHOro PacnoJIo:KeHUsi MEeTANINYECKUX CTeP:KHeM AJ1s1 KpenJieHust

OCHOBHOI'0 THIIA 00JTUIIOBKH (Tpl/l paaa JOKK0B, OIMH PAX TbI‘IKOB)
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3a30pel MEXKIy KIAOKOW CTEHbI MU OOJIMIIOBKOM PEKOMEHIYeTCs 3auHBEKTHPOBATH
LIEMEHTHBIM PACTBOPOM HE paHEe YeM 4epe3 CeMb CYTOK MOCIIE YCTAHOBKH CBSI3EH.

VYcunenue KiaJku METOI0M HHBEKIIUHU MPOU3BOIAMUTCS B COOTBETCTBHH ¢ paszaenom 10.

13.12 Kpemnnenue KiIagku JUIEBOTO CIOS PEKOMEHAYETCsS MPOU3BOAUTH 3aXBAaTKAMU IO
HMIMPHUHE 0 5 M U BbICOTE He 0oJiee 2 M ¢ COOII0ICHUEM TEXHUKH 0€30MacHOCTH.

K pabote mo KpemyieHuIo JIMLEBOTO CI0s B BBILIENIEkKAIIEH 3aXBaTKe CIEAYyeT MPUCTYIUTh
HE paHee YeM 4epe3 CYTKU I0CIIE BBIITIOJIHEHUS pad0T B HUKEJEXkKAIlleH 3aXBaTKe.

13.13 TIlpwu paspyuieHHH KJIAAKU JTULEBOTO CIIOS K €€ OTCIOCHUU OT KJIAJIKU BHYTPEHHETO
ciost 6osiee ueM Ha 20 MM U NP MEPEHANPSHKEHUH KIIAIKU (OTPEesIeTCs pacieToM 0e3 yueTa
JUIIEBOTO ¢J10s1) He Oosiee yem Ha 20%, TuIeBol CIoi He0OXOMMO 3aMEHUTh.

13.14 BHOBb BBUIOKEHHYIO KJIAJKY JIMIIEBOTO CIIOS CIEIYET YKPEIUIATh METANTHIeCKUMHU
crepkasiMu (13.11) ¢ mpoKIaaKoi CTAIbHONH CETKH B FOPU30HTAJILHBIX IIBAX KIIAJKA B MECTax
YCTAHOBKH CBS3€H M KPEIJICHUEM HX K CETKE.

14 BpemeHnHbIe ycHIeHUSI OBPEKIEHHBIX KOHCTPYKIMIi

YcuieHue cTeH U MeperopooK MoAK0CaMu U TSKAMH

14.1 BpeMeHHOE yCUJIEHHME CTE€H U MEPEropojaOK MPU OTKIOHEHUM MX OT BEPTUKAIU WIH
BBIITYYMBaHUK Ha 1/3 UX TONIIUHBI U 00JIEe TIPU BBICOTE CTCH M IIEPETOPOJIOK IO 6 M BBITIOTHSICTCS
U3 JIEPEBSIHHOTO Opyca WM CTaJbHBIX IIBEUIEPOB, ABYTAaBPOB, PACKPEIUICHHBIX YTOJIKaMHU
(pucyHok 21, a, 6), ycTaHaBIUBaeMBbIX B MPOCTEHKAX WM HAa PacCTOSHUU 3—4 M Apyr OT Apyra
JPyroro 1o JJIMHE CTeHbl. BepXHUe KOHIBI MOAKOCOB HEOOXOIMMO YIMUPATh B METAUTNYCCKHE
HITHIPH, HAJIC)KHO 3a0MTHIC B IIBbI KJIAJKU WM B CIICIIMAJIHHO BBIOUTHIC B KJIaJIKEC THE3/1A.
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a, 6 — TIpH BBICOTE CTEH A0 6 M; 8, 2 — IIpH BBICOTE cTeH 6—12 M; 1 — moaKockr; 2 — moAkiaaka; 3 — cToika; 4 —
CXBaTKH; 5 — NIeKeHb; 6 — KIIMHBSA; 7 — MOIKIIaaKa; 8 — YIOpHBIi cTon0; 9— mThIph

Pucynox 21 — CxeMblI KpemjIeHUusl OTKJIOHUBIINXCH U BBINMYYUBIIHUXCH CTCH MOAKOCAMHU

14.2 TIpu BeICOTE CTEH 6—12 M IPUMEHSIOTCS IBOMHBIE TIOAKOCHI (PUCYHOK 21, 6, 2).

14.3 Tlpu BBICOTE CTEH OOJIce 12 M HEOOXOAMMO OCYIIECTBIIATH 110 BEPXY CTEH KPEIICHUE
TsoKaMu (pucyHoK 22). Tsku ¢ HaTSHKHBIME My(TaMH1, KaK IPaBUIIO, YCTaHABIMBAIOTCS B IPOEMax
1o 00€ CTOPOHBI MPOCTEHKOB; JOMYyCKAETCS 3aMEHATh TSDKW KaHATaMH MM CKpyTKamu u3 4—6
IIPOBOJIOK TUAMETPOM 6 MM.
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a — TIOTIEpeyHOe CEUCHHNE; 6 — TOPU30HTANIbHOE ceueHne; 1 — cTolika; 2 — monepeynHa; 3 — IPOBOJIOYHBIE CKPYTKH
JMaMeTpoM 5—06 CM WM CTaJIbHBIE YTOJIKH; 4 — TSHK AuameTpoM 16 MMm; 5 — HaTsDKHBIE My THI

Pucynok 22 — KpenyieHue 0TKJIOHHUBIIEHCS WJIH BHIMYYUBIIEHCS CTEHBI TSKAMH (PacyaikaMu)

14.4 IIpn HakJIOHE ABYX MapaUIEIbHBIX CTEH B IPOTHUBOIOIOXKHBIE CTOPOHBI X CIIELYET
CKPEIUIATh TOPU30HTAIBHBIMU CTSHKKAMU U3 KPYIJIOHN cTaiu (pUCYHOK 23) uepe3 4—5 M 110 BBICOTE.
[Tpu 60b1ION NPOTSPKEHHOCTH U BBICOTE CTEHBI 12 M ciieflyeT NPUMEHATh BpEMEHHbIE pacdaIku
C HATSDKHBIMU MYy(TaMu, 3aKperuisieMble K HIDKHEH YaCTH COCeHUX 3/aHui, PyHIaMEHTaM WIIH
CTOMKaM, BPBITBIM B 3€MJIIO C IIPOYHON aHKEPOBKOM.

[Ipn OTCYTCTBMM BO3MOXKHOCTH IOCTAaHOBKH PACTSKEK C JBYX CTOPOH 3/aHUS CIIETYyeT
OCYILIECTBIIATH OAHOCTOPOHHEE KPEIUIEHUE CTEH pacTsKKaMHu. [Ipu aToM A npuaaHus 30aHUIO
OoJbIIel KECTKOCTH MEXY IMPOJOJIbHBIMU CTEHaMU YCTAHABIMBAIOTCS auadparMbl B BHJE
MOJIKOCHO-PACKOCHON CHUCTEMBI.

14.5 [lpn HanM4UK B HEMOCPEACTBEHHOM OJIM30CTHU YCTOMYMBBIX 3aHUN U COOPYKEHUMN
HAKJIOHMUBILINECS W BBIMYYMBIIHECS CTEHBI CIEAYET KPENUTb K HUM TOPU3OHTAIBHBIMHU HIIU
HAKJIOHHBIMH pacropKamu (PUCYHOK 24).

14.6 ITpu 0Opa3oBaHUM TPELIMH B MECTAX MEPECEUECHNUs MPOJOTIBHBIX U MONEPEYHBIX CTEH,
a TaKKe IPHU pa3pblBax IONEPEUYHBIX CBS3€d C KOJOHHAMHU WM TNEPEKPBITUAMU, KpEIIeHue
Hapy>XHBIX CTEH JJIs1 oOecledeHHs MX MPOYHOCTH U YCTOHYMBOCTU JIOJKHO BBIMOJIHATHCS C
MIOMOIIIFI0  CTalIbHBIX CBS3€W, 3aaHKEPHBIX B IIOTIEPEYHBIC CTEHBI (PUCYHOK 25) wiH
IPUKPETJIEHHBIX K YCTOWYMBBIM HEMTOBPEKICHHBIM KOJIOHHAM WJIU TIEPEKPBITHSAM.
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@ — KpeIUIeHHe C IBYX CTOPOH; 6 — KPEIJICHNE C OAHON CTOPOHBI C YyCTAHOBKOM pacnopok (ImyHKTHp); 1 —
MIOTIEPEYMNHA; 2 — CTSDKKH JuaMeTpoM 16 mM; 3 — pacuanku auameTpoM 16 Mm; 4 — cTspkHBIE MyQTHL; 5 — aHKep; 6 —
ynop auametpom 20—22 cM; 7 — pacTiopku

Pucynok 23 — KpenieHue CTeH pacTsKKaMH
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1 — croiika; 2 — pacrniopka; 3 — paciimBka; 4 — exxeHn; 5 — nonepeynHa; 6 — pacyanka guamerpom 16 mm; 7 —
KpEIUIEHHE CTOEK CTATbHBIMH CKPYTKaMH HJIH YTOJKaMH

Pucynok 24 — KpenyieHue HaKJIOHUBIIEHCS CTEHBI K CTEHAM YCTOWYHMBBIX 31aHUMI HJIH COOPY:KeHMIt
€ IOMOIIBIO PACIIOPOK
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a — K TIONIepeyHoit cTeHe; 6 — K KoJloHHe; 1 — npocTeHok; 2 — TpeuyrHa; 3 — nonepeyrHa; 4 — mpoBoOJIOYHAs CKPYTKa
WITH yTOJIOK; 5 — KoJIoHHA; 6 — pacTspkka (pacuanka) ruamerpoM 16 Mm

Pucynok 25 — KpenieHue 0TCIOMBIIAXCHA MU BHIMYYHMBIIUXCH CTEH
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KpenJienue cteH, neperopojiok, nepeMbi4eK 1 ONop BpeMeHHbIMH KOHCTPYKIMAMHU
14.7 BpemeHHOE KpeIUleHHE KaMEHHBIX CTEH M MEPEropoJIoK B CIydasx, KOTJa paspylieHa
HWXKHAA HUX YaCTb, a4 BCPXHAA pa60TaeT KaK pacCliopHas WJIM KOHCOJIbHAass KOHCTPYKIHA, IJIA
HpeAyNPEXKACHHIS OOPYIICHUS BEPXHUX YYaCTKOB KJIAJIKU CIEAyeT IpelyCMaTpHBaTh BPEMEHHbIC
KpCIUICHUA B BHUAC ACPCBAHHLIX HJIM MCTAJUIMYCCKUX CTOCK HA KIIMHBIAX. YcTaHOBKOH CTOCK
JI0JDKHA OBITH 0OecTiedeHa BO3MOKHOCTD JTAIbHEHIIIEr0 BOCCTAaHOBJICHHUS KOHCTPYKIUIA (Ki1aKa u
YKJIaJIKa TIEPEeMbIYeK, 0aJI0K, IIPOTOHOB | T. II.) (PUCYHOK 26).

a o
- 7 // A —————Zpr =
ZIRZ7Z ] ZIRZ /2?
» 7 27 | AR
ZIRZRZZ t ZERZBRZ
E 9 // Zinni i N7
7/ ] ' 2 —A
B iz 7 / ‘ :-[ u T 7
:. i H 4L "’H—/Z _. 2 _: 1
Y 7 ] , r
- 4 Z5 qHH j ¥ =3 - A 7 3 6
A R 1| ¥ [ | g P O
\a AR 5
:::::::l':___'___—::(s _\;__"]::':___:: .
: I o
¥ cansa Y7 :ﬁ:‘:j\*jﬁ%

a — oOpylleHue B CpeTHel YacTy 3/1aHusl; O — OOpyLIeHHe B YIJIOBOW YacTH 31aHus; 1 — croiika; 2 — KiIuHbs; 3 —
JIeKEHB; 4 — moaKaaKa; 5 — packochl; 6 — TPEIIMHBL, 7 — MasiKH

Pucynok 26 — BpemeHHblIe KpenjieHUsi CTEH

14.8 BpemeHHOe KpelieHHE HECYIIUX I[POCTEHKOB M MEPEMbIUYEK, MOBPEKICHHBIX
TPELUIMHAMHU WK OTHEM, B ClIy4yasiX, KOIJla X Hecyllas ClIoCOOHOCTh MO pacyeTy HeJl0CTaTOYHa,
OCYIIIECTBIISIETCS] YCTAHOBKOM B COCEIHUX IpoeMax MNOJJIEP’KUBAIOIIUX CTOEK (pUCYHOK 12).
Croiiku ycTaHaBIMBAIOTCA Ha pasrpy304Hble Opychsi M packiumHuBaroTca. Jpyroil cmoco®
BPEMEHHOI'O KPEIJIEHUS TIPOCTEHKOB — BPEMEHHASI 3aKJIaJIKa COCEHUX MTPOEMOB KMPIIUYOM WU
APYruMru KaMHAMH, IIPU 3TOM CJICAYCT o0ecrieynBaTh nepeaayy Harpysku OT COXpPaHUBIINXCA
HepeMbIYeK Ha HOBYIO KJIaJIKy Yepe3 IUIOTHO 3a0UThIe MOJIOCTH, METAJIUTMYECKHUE WIIN IEPEBSIHHBIC
KJIMHBA.

14.9 B cnydae onupaHusi Ha MOBPEXAECHHBIE MPOCTEHKH (epM, Oanok (IIPOroHOB) HpHU
BPEMEHHOM BOCCTAHOBJIIEHUH CIIEAYET MPENyCMaTpUBATE Pasrpy3Ky OIOpP U IPOCTEHKOB IIyTEM
MOJBEAEHUS IOA JTH KOHCTPYKIMM BPEMEHHBIX JEPEBSIHHBIX WJIM METAUNINYECKUX PaAM,
KHPIIMYHBIX CTOJIOOB Ha TUIICOBBIX pacTBOpax U CTOCK HAa KIIMHBAX.

[Ipu sTOM nOMKHA OBITH MPEAYCMOTPEHA BO3MOXXHOCTH IOCIIEAYIOIIEr0 BOCCTAHOBICHHUS
MOBPEXACHHOM KJIaJKK 03 y/ajieHHs] BpEMEHHOTO KPETIeHUS!.

Croiiku cieayeT yCTaHaBIMBATh [0 BOZMOKHOCTH OJMKe K oropam (epM u Oalok.

[Ipy nonxBeneHUMH CTOEK IO HWXKHHME Tosca QepM cleqyeT MNpeaycMaTpuBaTh
JIOTIOJTHUTEIIBHBIE pacIipeIeIaiolIie MOIKIaAKN, HCKII0YAIONe BO3MOKHOCTh U3rM0a HIKHUX
MosICOB (hepM.
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Uwuciio BpEeMEHHBIX CTOEK YCTAaHABIMBAETCS pacyeToM. B MHOTO3TaKHBIX 3aHHUSIX OCH
CTOEK U CTOJIOOB ITI0 3Ta)KaM JOJIKHBI COBIALATH.

14.10 IToBpesxieHHBIE )KeIe300€TOHHBIC, CTAILHBIC 1 KAMEHHBIE IIEPEMBIYKH HIIA KX OTIOPBI
CleyeT YKPEIUISITh YCTAHOBKOM B MpOeMax pasrpyKaroliux JAEPEeBSHHBIX WIM METaNIMYECKUX
CTOCK, a TAK)KE YACTHYHOM WJIH IMOJHOM 3aKJIaIKOH TPOEMOB KUPITHYOM.

14.11 BpemenHoe KperieHre MOABaIbHbBIX WJIM TOMOPHBIX CTEH JI0JKHO BBIMOJIHATHCS TaK
ke, KaK U KpeIrIeHUue CTEH.

15 Pacyer npoyHoCTH 0aHAaKel U TsAKel, 00eCIeYnBAIOIIMX YCTOHYNBOCTh CTE€H H
(pparMeHTOB 31aHUs, pa3pe3aHHBIX 1e(OPMANMOHHBIMH TPEeIIUHAMHU
15.1 Vcunenwe mnepecekamoImUXcsi CTEH C TpellMHAMU MEXAY HHUMH, YCHIIEHHBIX
TOPU30HTAIBHBIMU TOsicaMu (0aHIaKaMu), TSDKaMU, MPENSTCTBYIONIMMU ONMPOKUIBIBAHUIO CTEH
(pucyHok 27) unu pparMeHTOB 31aHUS, IPOBEPSACTCS.
- M0 TPOYHOCTH TOPU3OHTAIBHBIX OaHNAXeW M3 CTAIbHBIX 3JEMEHTOB WU MOJMMEPHBIX
KOMIIO3UTHBIX MAaTE€PHAJIOB, CTATBHBIX TSHKEH, MEPEKPHIBAIOIINX TPEUIUHY, PACTKCHHIO;
- IPOYHOCTU AHKEPOBKHU MOJIOC U3 KOMIIO3UTHOIO MaTepuajga K OCHOBAaHUIO U3 KUPIUYHOU
(kaMeHHOM, OJIOYHOM) KIIQJKH.
15.2 [IlpoBepky mnpoyHOCTHM OaHmaxell WM TsKEH, NEPEeKPhIBAIOIIMX TPELIUHY,
PaCTSDKEHUIO, CIIEeTyeT MPOU3BOIUTE MO hopmyie
Nt < Nc, (66)
rnie Nf — cymMmMapHOe pacTAruBaioliee yCHIIME, JIeHCTBYIOIIEE [0  HaIPaBJICHUIO,
NEPIEHIUKYJIIPHOMY K HaIlpaBJICHUIO TPEIIMHBI U BOCIPUHUMAaEMOe OaHaXaMH WU TSHKAMU,
pacmoIoKEHHBIMU Ha IBYX CTE€HAX, OmpenenseMoe o ¢hopmyie
Nt =1/h-[M— (P + N )-t/2], (67)
rae h — paccTosiHiE OT OCHOBAHMS CTEHBI 10 OaHIaXa UITH TSAKA;
M — onIpOKUIBIBAFOIIMI MOMEHT BHEIIHUX CHIT;
P — coOCTBEHHBII BeC CTEHBI;
N — BepTHKaIbHOE YCUIINE, TPUIIOKEHHOE K CTEHE;
t — ToNmIMHA CTEHBI,
Nc — cymmapHas Hecyllas CHOCOOHOCTh Ha pacTsDKEHHME JIBYX pPAaclolOXEHHBIX Ha
MIPOTUBOMOJIOKHBIX CTeHAX OaHaXeH U THKEH.

K
/
/

fy
“‘tﬁx
¥ v “HQ}
<_ Ay,
3
: 8oy
:}n::::x_‘
. EE
p r #
i
Ll
~ t i
|

~h
i/

Pucynox 27 — Cxema YCuaeHus KIIAIKH CTCHbI ¢ TPCIIUHAMHU OT ONNPOKUAbIBAHUSA
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bubauorpadpus

[1] ®enepanbhbiii 3akoH oT 30 mekadbps 2009 r. Ne 384-D3 «TexHuueckuil peraaMeHT O
0€30MacCHOCTH 3aHUN U COOPY>KEHUI»

[2] CIT 13-102-2003 IlIpaBuia oOcieqOBaHUS HECYIIMX CTPOHUTEIBHBIX KOHCTPYKIIHHA
3aHUM U COOPYKEHUHN

[3] ITocobue mo mpoeKTUPOBaHKMIO KAMEHHBIX M apMOKaMeHHbIX KOHCTpyKiui (k CHull I1-
22-81)
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