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MHUHUCTEPCTBO
CTPOMTEJLCTBA U }KI?IJII{HIHO:KOMMYHAJIBHOFO
XO3SIMCTBA POCCUICKOM ®EIEPAITAH

(MUHCTPOH POCCHH)
IIPHUKA3
OT «30» prktl 2024 Ne fﬂ%
a2
MockBa

06 yreepxnennn CII 15.13330.2020
«CHull 11-22-81* KamenHbie H apMOKAMEHHbIe KOHCTPYKIHH

B cooTBeTcTBHM ¢ IIpaBuiamu pa3pabOTKH, yTBEPXKACHMA, OITyOJTHKOBaHHMS,
J3MEHEHHS H OTMEHBI CBOJOB IPABHN, YTBEPXKASHHBIMH IOCTAHOBICHHEM
IIpasurensctBa Poccuiickoit Pepepanuu OT 1 wons 2016 r. Ne 624, noAmyHKTOM
529 mnyakra 5 IlomoxeHus o MHUHHCTEPCTBE CTPOUTENIHCTBA U OKWIHALIHO-
KOMMYHAJIBHOTO  XO035HcTBa Poccuiickoit ~ Pepepauyu,  YTBEPXKICHHOTO
nocranoBnenueM IlIpasutenscrsa Poccuiickoit Peepaun OT 18 nosi6ps 2013 r.
Ne 1038, mymkrom 55 IDmana paspaGoTKiH M YTBEpXKICHHA CBOJIOB MpaBUWI H
aKTYaIH3aliy paHee YTBEPXIEHHBIX CTPOMTEIBHEIX HOPM 1 IPABHLT, CBOJOB IIPaBUII
ga 2020 r., YTBEPKAEHHOTO NpPHKa3oM MUHHCTEPCTBA CTPOMTEILCTBA H YVITUIIHO-
KOMMYHAJIBHOTO X03si#icTBa PoccHiCKo ®epepanuy ot 31 suBaps 2020 r. Ne 50/mp
(B penaxuuy MprKa3oB MHUHHCTEPCTBA CTPOUTENECTBA 1 KUITHIIHO-KOMMYHAJIBHOI'O
xossiiicTBa Poccuitckoit @epepamuu ot 9 ampens 2020 r. Ne 197/mip, ot 20 okTGps
2020 r. Ne 633/mp), n pH K a3 bI B a 10:

1. VTBepauTh ¥ BBECTH B JeHCTBHe 4Yepes 6 MECHLEB CO JHA M3NAHIUA
HacTosmero mpukasa mpmiaraemeii CII 15.13330.2020 «CHwuIl II-22-81%*
KameHHBIE ¥ apMOKaMEHHEIE KOHCTPYKIHID).

2. C narer Beenenus B pedictere CII 15.13330.2020 «CHull I1-22-81*
KaMeHHBle ¥ apMOKAMEHHBIe KOHCTDYKUMW» TpH3HATE HEe MOMIexKalliM
npumenenmo CIT 15.13330.2012 «CHull 11-22-81* KameHHBIE K apMOKdMCHHBIC
KOHCTPYKIWH», YTBEPKACHHEI NpuKa3soM MUHACTEPCTBA pErHOHANIBHOTO pa3BUTHA
Poccniickolt Dexepamuu ot 29 nexabps 2011 r. Ne 635/5.

3.,  JlemapTaMeHTy TpajOCTPOMTENbHON AEATENbHOCTH M apXMTEKTypHI
MHUHHCTEPCTBA CTPOUTENBCTBA U JKHITHIHO-KOMMYHAJIBHOTO xo3siicrea Poccuiickon
Oenepanyu:



2 /3 /

a) B TeyeHue 15 mHed co AHS M3/laHMA IpHKasa HANPABHUTH YTBEPKACHHBIH
CII 15.13330.2020 «CHull I1-22-81* KameHnHsle H apMOKaMEHHBEIE KOHCTPYKIIHHY
HA PpErucTpaupio B (efepalbHBI OpraH HCTIOJNHATENbHON BnacTH B cdepe
CTaHAapTH3aluH;

6) obecreunTs ONyGIMKOBaHME HA OQUIMATEHOM caiite MuHHCTEPCTBA
CTPOUTENIECTBA M KHIIMIIHO-KOMMYHAIIBHOTO xozsiictBa Poccuiickoit ®enepanuun
B HHGOPMALMOHHO-TENIEKOMMYHUKALHOHHOH  CeTH «lHTepHET»  TEKCTa
yreepxnensoro CIT 15.13330.2020 «CHull 11-22-81* KameHHbIE 1 apMOKaMEHHBIC
KOHCTPYKIIMM» B OJIEKTPOHHO-IM(poBo ¢QopMe B TeHEHHE 10 nmHe#t co pHA
PErucTpaly CBOZa NpaBWI (elepalbHEIM OpraHOM WCIIONHUTENIEHON BJIACTH B
cepe cTaHIapTH3ALMH.

{
MunucTp M)D_@ : N.D. QaiizyuiH
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CII 15.13330.2020
MNpegucnoBue

CgeeHus 0 CBOJ€E NPAaBUJI

1 UCTIOJTHUTEJIb — AO «HUII «CrpoutensctBo» — LleHTpaibHbIH
HAy4HO-HCCIe/IOBATEIbCKHHA ~ HMHCTHTYT CTPOUTEJIBHBIX KOHCTPYKITUH
mm. B.A. Kyueperko (LIHAVICK um. B.A. Kyueperko)

2 BHECEH TexHuueckuM KOMHTETOM Tio cTapaaptusamuu TK 465
«CTpOUTENBECTBO»

3 ITOArOTOBJIEH K YTBEPKIECHUIO JlenapTaMeHTOM
rpajlOCTPOUTENBHON  JIEITENPHOCTH M ApXUTEKTYPBI MunucrepcTBa
CTPOMTENBCTBA M JKHIHUIIHO-KOMMYHAIBHOIO xossiictBa  Poccuiickoi

®epepanuu (MuscTpoi Poccun)

4 VTBEPXJIEH nprkazoM MHHHCTEPCTBA CTPOUTENBCTBA H JKMJIMIIHO-
KOMMyHaJIBHOTO X03siicTBa Poccuiickoii dejieparuu OT 30 mexabps 2020 r.
Ne 902/mp v BBEJIEH B IEUCTBUE C 1 urons 2021 r.

5 3APETUCTPUPOBAH ®exnepanbHbIM areHTCTBOM 10 TEXHUYECKOMY
PErYJIUPOBAHUIO M METPOJIOTUH (Poccranmapt). Ilepecmorp 15.13330.2012
«CHulT 11-22-81* KameHHbIe U apMOKaMEHHbBIE KOHCTPY KIIHI

B cayuae nepecmompa  (3aMeHbl) WU  OMMeHbl  HACMOAWeE20  C600a  NMpaAsuil
coomeemcmeyiowee  ysedomnenue ~ bGydem  onybnukosawo 6  YCMAHOGNEHHOM  NOpAOKe.
Coomeemcmeylowan  unopmayus, — yeeOOMieHue U MEKCmbl  pasMewalomcs  makoice 6
ungopmayuonnoii cucmeme 00wWe20 NONL3IOEAHUA — HA opuyuanerom caiime paspabomuuxa
(Muncmpoii Poccuu) 6 cemu Humepnem

© Munctpoit Poccun, 2020
Hacrosmpif HOPMATHBHBIH [JOKYMEHT HE MOXET OBITE TONHOCTBIO MIIM 4YaCTHYHO

BOCHPOM3BENICH, THPAKMPOBAH M PACTIDOCTPAHEH B Ka4eCTBe OQHIMAILHOTO U3/IaHUs Ha TEPPUTOPHH
Poccuiickoii ®enepaimn 6e3 paspemenus Muncrpos Poconn

I
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Copep:xxanue

1 OBITACTD TIPUMEHEHH. c....erveversnsnsssesessssissesssesetsaetete sttt
2 HOPMATHBHBIE COBLITKH ...vxvsesersesstsessssssssssssssssssastssssss bt ssssh s st
3 TEPMUHBI B OIPEHCTICHHS .o cerovecuseisssissnnsssssssse st
4 OBIIHE TIOTIOMKEHH M. o..vcvenceereeseresrosessesesssesassesassssescstssessrsssasssstsstsnssssrsssensnsssenens
5 IVIATEPHATIBL -.ecsvcvsvecaesanaessssssssesssses et bttt
6 PACUETHBIE XAPAKTEPHCTHKH .vvereseesescsrstssesssesstnsstnssssssasbss sttt
7 Pacuer 5JI€MEHTOB KOHCTPYKIIMH IO TMpPENeNbHbIM COCTOSHMAM IEePBOH
PYIIB (MO HECYIIEH CIIOCOGHOCTI)....covvvirnssruinsississsssssissi st
8 PacueT »JIeMEHTOB KOHCTPYKLHMI MO TpeneibHBIM COCTOSHHSAM BTOPOMH
rpyIIbl (0 00pa30BaHKIO ¥ PACKPBITHIO TPEILMH H 110 nehopMalysaM) ...........
9 TTPOEKTUPOBAHME KOHCTPYKIIHM ....ovovuruinininnnininrisisisssss sttt
10 Vka3aHUs [0 IPOEKTHPOBAHMIO KOHCTPY KK, BO3BOAUMBIX B 3UMHEE
BDEMST ..veveeereseesssessnssnssessssss s
[Ipunoxenve A OCHOBHBIE OyKBEHHbIC O003HAUECHHS BETATMH ...co.vvvveevee
[Ipunoxenue b Pacder cTeH 31aHui € KECTKOH KOHCTPYKTHBHOM
CXCMOM. v ssnmms i sns ta aeinsss bero o cois e wa drvebrvminma v
IIpunoxenre B BeprukanbHbie NepeMeLIeHHs Hapy»KHOTO U BHY TPEHHETO
CIIOCB MHOTOCTOMHOM KIIAIEM ...oivcissiusssinsussissrosssansssassnshnssa
[Ipunoxenue ' Pacder cTeH MHOTOIT@XHBIX 3/[aHHI U3 KAMEHHOH
KIIaJKH Ha BEPTUKAIBHYIO HAarpy3Ky 110 PACKPBITHIO TPEIIMH
TPy pa3UIHON 3arpy3Ke WM Pa3HON HKECTKOCTH CMEXHBIX
YUHACTKOB CTCH ......cconiessesnassurssasssassaresssssasossasssssosssssanssssssssss
I[Tpunoxenue JI OOIIHe TONOKEHHUS IO pacueTy Hapy»KHBIX CTEH Ha
BETPOBYIO HATPYSKY .ivesvessssssussornssensansaasasresassussussnssesnssassnsaas
IMpunoxenue E Pacuer Ha BEPTUKATBHYIO HAIPy3Ky KaMEHHBIX M apMOKa-
MEHHBIX KOHCTPYKIHH ¢ UCIIOIB30BaHUEM JHarpamMm
IHCDOPMHBPOBAHMI ........coveseorssssnsssssosssrasassssssassonsrisassonssussassss
ITpunoxenue JK PacdeT Ha CMATHE (MECTHOE CHKATHE) ..covvvevrvuiirininnannnn,
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v

BBenenne

Hacrosimumii cBojJ| IpaBui pa3paboTaH B LEIX oOecredeHus
coburozienus Tpebopanuii GenepanpHoro 3axkona ot 30 mexabps 2009
r. No 384-M03 «TexHUUECKHM periiaMeHT O 0e30IacHOCTH 3IaHMH U
coopyskeHuin». Kpome Toro, NpuMeHeHEe HACTOSIIET0 CBOJA MPaBUIl
obecreunBaeT cobmoieHre (hemepanbHOro 3akoHa oT 22 uroHs 2008
r. No 123-®3 «TexHUYECKHH periaMeHT O TpeOOBaHMAX MOXKapHOH
6€e30IacHOCTIY.

ITepecMOTp BBINIONHEH aBTOpcKMM KoekTusoM AO «HHILL
«Crpoutensctoy — [IHUMCK um. B.A. Kydepenko: (pykoBOAUTEIH
paboThl — KaHJ. TEXH. HayK A.B. Ipanosckuii, KaHJ. TE€XH. HayK
MK. Huyyx, O.K. Tozya, M.O. Ilaenocsa, A.M. I[opbynos,
B.A. 3axapos, E.M Huwyx, O.C. Yuepuna, B.A. Yepemnuix,
X A. Aiizamynnun); MOCTPAXXIAHITPOEKT  (4JI.  Anmyxos);
MI'CY (xauz. TexH. Hayk 4.H. bedos), npu ydactun KTACY (xann,
TexH. Hayk A.5. Anmaxoe — npunoxenue E), PAACH (x-p TexH. Hayk
B.C. Coxonos — npunoxenue E).

O6mas penakius — kaun. TexH. Hayk O.H. Ilonomapes (AO
«HUL] «CtponTtensctso» — [THAMCK um. B.A. Ky4epenxo).
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CBOAMPABHIJI

KAMEHHBIE H APMOKAMEHHBIE KOHCTPYKIINHA

Masonry and reinforced masonry structures

Hdara seenenns — 2021-07-01

1 O61acTh NPHMEHEHHS

Hacrosimuii CBOA INpPaBWI  PacIpOCTPaHAETCAs HA MPOEKTUPOBaHHE
KaMEHHBIX M  apPMOKaMEHHBIX KOHCTPYKLHMH BHOBb  BO3BOAMMBIX U
PEKOHCTPYMDYEMBIX ~3/IaHMH M COOPYXKEHHH paslM4HOTO  HAa3HAYEHMS,
3KCILTyaTHpPy€eMBIX B KIMMAaTHIECKUX YCIIoBUsx Poceun.

CBOJZ TMpaBuJl yCTaHABIHBAeT TPeOOBaHHS K pacyeTy U MPOSKTHPOBAHMIO
KOHCTPYKIIMM, BO3BOJMMBIX C IPMMEHEHHEeM KJIaJK¥ M3 KepaMH4eCKoro M
CHIMKATHOTO KHPIHYa, KEPAMUIECKHX, CHJIMKATHBIX, OETOHHBIX, B TOM 4HCIIE
19eHCcTOOETOHHBIX, IIPUPOIHBIX KaMHeH 1 OII0KOB.

TpeGoBanusi HACTOSINErO CBOJA IIPABII HE PACHPOCTPAHSIOTCS Ha
IPOEKTHPOBaHKEe 3IaHMH M COOPYXKEHHH, IOJBEP)KEHHBIX JIHHAMHYECKUM
Harpy3kaM, BO3BOJHMBIX Ha MOJpabaThiBaeMBIX TEPPHTOPHUSX, BEYHOMEP3IBIX
PYHTaX, B CEMCMOONACHBIX palOHaX, a TaKxke MOCTOB, Tpy® ¥ TOHHenei,
THIIPOTEXHAYECKUX COOPYKEHHUM, TEIIOBBIX arperaTos.

2 HopmaTHBHBIE CCHIJIKH

B HacTofllleM CBOJE MpaBWJI KCIONB30BaHbl HOPMATHBHBIE CCHUIKM Ha
ClIEIYIOIIHE JOKYMEHTEL:

I'OCT 4.206—-83 Cucrema rokazatenei KayecTBa MPOAYKIIHH.
CrpowutenscTBO. MaTepualsl CTeHOBbIE KaMeHHbIe. HoOMEHKIIaTypa nokasarenei

I'OCT 4.210-79 Cucrema noKa3aTelen KayecTBa IPOLYKIUH.
CTpouTenbcTBO. MaTepuansl KepaMHIECKHE OTAENOYHBIE U OOJIMI[OBOYHBIE.
HomMmeHkJiaTypa rmokasaTesiei

I'OCT 4.219-81 Cucrema noKazaTesen Ka4yecTBa POy KIUH.
CrpowutenscTBo. Matepransl 00JIMIIOBOYHBIE M3 NMPUPOIHOTO KaMHs U OJOKH
IUTS MX purotoBieHus. HoMeHknaTypa nokasarenei

Hznanue opunmaabHoe
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I'OCT 4.233-86 Cucrema rokaszareyen KadyecTBa IIPOLYKLIMH.
CrpourtenscTBo. PacTBophl cTpouTesbHbe. HOMeHKIIaTypa nokasarenei

'OCT 379-2015 Kupriy, xaMHH, OJIOKM M IUIMTHl I€PETOPOIOYHBIE
cwiukatHele. OOIIMe TEXHUYECKUE YCIIOBHS

I'OCT 530-2012 Kupnvy ¥ kaMeHb kepamudeckue OOIIUe TeXHUYECKHE
yCIIOBHS :
['OCT 3282-74 TIlpoBomoka cTajbHas HHU3KOYIJIEPOAMCTas  OOILero
Ha3HaueHHs. | eXHUYECKHE yCIOBHUS

I'OCT 40012013 KaMHH CTeHOBBIE M3 TOPHBIX HOpPOA. TexHUUYecKue
yCJIOBHS

I'OCT 56322014 HepixaBeomue CTald MW CIUIaBBl  KOPPO3UOHHO-
CTOMKHeE, XKapOCTOHKHE U jxaponpouyHsle. Mapku

I'OCT 5802—-86 PactBOpEI cTpoUTENbHBIE. METOIBI HCIIBITAHUN

['OCT 6133-2019 Kamuu GeTOHHBIE CTEHOBEIE. TeXHUYECKUE yCIIOBHS

I'OCT 8462—85 Martepuainbl cTeHOBBIE. MeTOABI ONpeNeneH s MPeesIoB
IPOYHOCTY IIPY CXKATHH U U3rHOe

['OCT 9479-2011 brnoku #©3 TOpPHBIX MOpPOA Mg IIPOM3BOJACTBA
OOJIUIIOBOYHBIX, APXHUTEKTYpHO-CTPOMTENBHBIX, MEMOPHAIBHBIX M JAPYTUX
u3genaid. TexHu4ecKkue yclloBUs

I'OCT 10180-2012 bBerorel. Metonel omnpeneieHdss IPOYHOCTH IO
KOHTPOJIBHBIM 00pa3iiaM

I'OCT 13579-2018 brioku OeTOHHBIE JisI CT€H IMOJBAJIOB. TeXHUYECKHE

yCIIOBHS
I'OCT 18105-2018 Betonsl. IIpaBuna KOHTPOJIS U OLEHKU ITPOYHOCTHU
I'OCT 18143-72 IlpoBoisioka u3 BBICOKOJIETHPOBAaHHOM

KOPPO3MOHHOCTOMKOM U JKapOCTOMKOM CTald. TexHHYecKue yCcaoBus

I'OCT 23279-2012 CeTkn apMaTypHBIE CBapHble ISl KeJe300eTOHHBIX
KOHCTPYKIMH U u3ienuii. Ob1mue TeXHUIECKHE YCIOBHS

I'OCT 24211-2008 lo6aBku nisi GETOHOB U CTPOUTENBHBIX PaCTBOPOB.
OO61ue TeXHUYeCKHE yYCIOBUs

I'OCT 24992-2014 KoHcTpyKUMHM  KaMeHHble. MeTton — ompenaeneHus
IPOYHOCTH CIEIVICHUA B KAMEHHOM KJIaJIKe

I'OCT 25485-2019 berons! suencteie. TexHuyeckue ycioBus

I'OCT 25820-2014 berons! nerkue. Texnuueckue ycioBus

I'OCT 28013-98 PactBops! cTpouTenbHble. OOIIMe TEXHUYECKUE YCIOBHS

I'OCT 304592008 Jlo6aBku s GETOHOB M CTPOHUTEIBHBIX PaCTBOPOB.
Omnpenenenue ¥ oLieHKa 3 (HEKTUBHOCTH

I'OCT 31189-2015 Cmecu cyxue crpoutenbHble. Knaccudukamus

I'OCT 31357-2007 Cmecu cyxue CTPOUTENBHbIE Ha LIEMEHTHOM BSIXKYILIEM.
OO01He TeXHUYECKUe YCIOBUS

I'OCT 31360-2007 U3nenusi CTEHOBBIE HEapMHUPOBAHHBIE H3 SYEHCTOTO
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6eToHa aBTOKJIABHOI'O TBepACHUs. TEeXHUYECKHE YCIIOBHUS

T'OCT 339292016 INTonuctupondeToH. TexHuUeCKue yCIOBUs

T'OCT P 54923-2012 KoMmo3UTHBIE THOKHE CBSI3M JJII MHOT'OCJIOMHBIX
OrpaXkJaroImx KOHCTPYKLMH. TeXHUIECKUE yCIOBUS

TOCT P 57350-2016/EN 1052-2:1999 Knanka KaMeHHasl. Merton
oInpeieIeHys TIpe/ielia IPOYHOCTH IIPH M3TH0e

CIT 14.13330.2018 «CHull II-7-81* CTpouTelbCTBO B CEHCMHUYECKUX
paiionax» (c u3mMeHeHueM Ne 1)

CIT16.13330.2017 «CHuII 1I-23-81* CranpHble KOHCTpyKUIuH» (C
m3meHeHusME Ne 1, Ne 2)

CII120.13330.2016 «CHull 2.01.07-85* Harpy3ku u BO3IEHCTBUs» (C
m3meHeHusiME Ne 1, No 2, Ne 3)

CI122.13330.2016 «CHull 2.02.01-83*  OcHoBaHMs  3[aHHM U
coopyxeHui» (¢ u3mMeHeHuaMHA Ne 1, Ne 2)

CIT28.13330.2017 «CHulI 2.03.11-85 3ammra CTPOUTENBHBIX
KOHCTPYKIHH OT KOppo3um» (¢ u3meHeHusamE Ne 1, Ne 2)

CI150.13330.2012 «CHuIlI 23-02-2003 TemnoBasi 3amuTa 3HaHHR» (C
usmeHeHueM Ne 1)

CIT63.13330.2018 «CHuII 52-01-2003 BeronHble U >xene300eTOHHBIE
koHCTpyKIuH. OCHOBHBIE ONOXKEHUs» (C u3MeHeHueM Ne 1)

CIT64.13330.2017 «CHuIl 1I-25-80 [lepeBsHHbIe KOHCTpPyKLHH» (C
m3MeneHusMu Ne 1, Ne2)

CIT70.13330.2012 «CHuIl 3.03.01-87 Hecymme #u orpaxniaroume
KOHCTpYKuum» (¢ m3meHeHnsMu Ne 1, Ne 3)

CIT 131.13330.2018 «CHulI 23-01-99 CtpouTensHas KIMMaTOIOTHD)

CIT327.1325800.2017 CrteHsl HapyXHBIE C JIALIEBBIM KHAPIHYHBEIM
crnoem. [IpaBuia NpOeKTUPOBAHKS, SKCILTyaTAllMd H PEMOHTA

CIT335.1325800.2017 KpynHomaHenbHbIE KOHCTPYKTHMBHBIE CHCTEMBI.
ITpaBuna nNpoOEeKTHPOBAHHUS

CIT339.1325800.2017 KoHCTpyKUMH H3 S4YeUCTBIX OeToHOB. IlpaBuia
MIPOEKTUPOBAHUS

CIT1427.1325800.2018 KamenHble U apMOKaMEHHBIE KOHCTPYKLHH.
MeTtonbl yCHICHHUS

I1puMedaHu e —IIpy Noip30BaHAM HACTOSIIMM CBOJIOM NPABHII 11€J1eCO06Pa3HO NMPOBEPHTH
JIeHCTBHE CCHUIOYHBIX JOKYMEHTOB B HH(GOPMalMOHHOH cHcTeMe O0OIlero mnonp3oBaHHs — Ha
oHIMATEHOM caiiTe (eJiepaTbHOr0 OpraHa HCTIOHUTEIBHOM BIacTH B chepe CTaHIapTH3AIMH B CETH
WHTEpHET WM TO €XerogHoMy HHGOpMaLMOHHOMY ykasatemo «HanmoHanbHBIE CTaHIapTHI»,
KOTOpMﬁ OHYGJII/]KOBB,H N0 COCTOAHHIO Ha 1 AHBApA TEKYLIEro roga, H I10 BBIITYCKaM €XEMECAYHOr 0
uH(popMalMoHHOro ykazarens «HalpoHanbHple cTaHaapTel» 3a TeKymuil roia. Ecmm 3ameneH
CCHUIOYHBIH JOKYMEHT, Ha KOTOPBIH JaHa HEJaTHPOBAHHAs CChUIKA, TO PEKOMEH/IYETCS MCTIONB30BaTh
JEHUCTBYIOITYHO BEPCHIO 3TOr0 JOKYMEHTa ¢ YYE€TOM BCEX BHECEHHBIX B JaHHYIO BEPCHIO M3MEHEHHH.
Ecny 3aMeHeH CCBUIOYHBIN JTOKYMEHT, Ha KOTOPHIH JaHa JaTHpPOBaHHAsA CCBIUIKA, TO PEKOMEHIyeTCs
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JICTIONB30BATh BEPCHIO 3TOrO JAOKYMEHTA C YKa3aHHBIM BbILIE IOJIOM YTBEPXKICHHA (NpUHATH:). Ecnu
focie YTBEPYKIEHHs HACTOSIIEro CBOAA IPABWI B CCHUIOYHBIH JIOKYMEHT, Ha KOTOPBIH faHa
JlATMpOBAHHAS CCHUIKA, BHECEHO W3MEHEHHE, 3aTParkBalolllee TONOXEHHE, Ha KOTOPOe JaHa CCbUIKa,
TO 3TO TIOJNOYKEHHE PEKOMEHAYETCS MPHMEHATh Ge3 ydera J@HHOrO W3MEHeHMsA. Ecnu CChUIO4YHBIH
JOKYMEHT OTMeHeH 6e3 3aMeHBI, TO MONOMEHHE, B KOTOPOM JiaHa CChUIKA Ha HETO, PEKOMEHIyeTCs
IPUMEHATs B 4YacTH, HE 3aTparupaiowedl 5Ty cchuiky. Cpenenus o NEeHCTBHH CBOJOB IIPaBMII
1enecooGpasHo npoBeputs B DesiepanbHoM HHPOPMALMOHHOM (JOH/IE CTaHIAPTOB.

3 TepMuHBI H ONpeeIeHHsI

B wHacrosimeM CBOJA€ IpaBWJI IPUMEHEHBI CIEIyIOIHe TEepPMHUHBI C
COOTBETCTBYIOIIUMH ONPENeICHUIMHU:

3.1 xamenHas kjaaaka: KOHCTpYKIUS U3 IPUPOIHBIX HIIH HCKYCCTBEHHBIX
KaMHe# (Kupruya, 610KOB), COEIMHEHHBIX MEXIy OO0 pacTBOPOM, KII€EeBBIM
COCTABOM HJTH IIaCTOH.

3.2 kupnu4, kaMHH H Oyioku: ITomHOTENBIE M MyCTOTENBIE KIIAJOYHBIE
W3IeNus, yAOBJIETBOPSIONe TPeOOBAaHUSIM COOTBETCTBYIOUIMX HAllHOHAIBHBIX
CTaH/IapTOB.

3.3 3uMHAS KJagKa: Bo3BeleHWe KaMEHHBIX KOHCTPYKIMH IIpH
OTpPHIATENBHBIX ~TEMIlepaTypax HapyXHOro BO3[yXa Ha pacTBOpax ¢
[IPOTHBOMOPO3HBIMHE ZI06aBKaMH, CTIOCOGOM 3aMOPaXKHBAHHA, C oborpeBoM.

3.4 muorocaoiinas (Tpexcioiinas) knaaka: KoHCTpyKius, cocTosmas U3
JBYX CJIOEB KIGAKH U CJIOS TEIUIOM3OJSLIMOHHBIX MaTEpHANIOB, COENMHEHHBIX
THOKUMH CBSI3SMH.

3.5 npyxchoiimas knaaka: Kianka, cocrosiias H3 OCHOBHOTO H
0GJIUIIOBOYHOTO CIIOEB, COEJMHEHHBIX MeXIy COOOM CETKaMM, CBA3SMH WU
IPOKJIaTHBIMH PSI/IaMH.

3.6 MHOroc/JI0iHasl KJIaJAKa ¢ BepTHKaJbHbIMH AHapparmamu: Kiaaka
C COeNMHEHHEM CJOEB BEPTUKAJIBHBIMH CTeHKaMM (JuadparmMaMu) H
BHYTPEHHHMMH ITyCTOTaMH, 3alIOTHEHHBIMH Y TEILIMTETIEM.,

3.7 obpe3: Iopu3OHTANBHBIA YCTYyH CTEHBl WM (yHIaMeHTa,
06pa3oBaHHbIi B pe3ylbTaTe M3MEHEHHs TONIIMHBI KIaJK{ BhIIIENeXKallen
YaCTH.

3.8 mepembruka: KOHCTPYKTHBHBINA 3eMEHT OajlOYHOrO HIIM apoYHOTO
THIa, TIEPeKpHIBAIONMA NPOEM B CTEHE M BOCIPUHMMAIOIIMKM HArpysky oT
BBIIIEPACTIONIOKEHHBIX KOHCTPYKIIHH.

3.9 TemI0M30ISIHONHbIA MaTepuaa: Marepuall, KOTOPEIHM NpeJIHa3Ha4YeH
ISl CHUDKEHHS TIepeJiavd TeIlla, N30IALHOHHbIE CBOMCTBA KOTOPOTO OCHOBAHEI
Ha €ero XUMHYECKOM IPUpOJIie H/UIU (PU3HIECKON CTPYKTYpE.

3.10 JmueBo# caoii: HapyXHBIH clI0H MHOTOCIIOMHON KITaIKH.

3.11 rubkasi cBsi3b: B MHOTOCIOWHBIX CTE€HaX CBS3b MEXIY CIIOSMHM
creHbl, oOecledMBaromias HX CBOOOJHOE IEpEMEIICHHE OTHOCHTEIBHO JpYT

apyra.
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4 O0mue MoJIoKeHHN

4.1 Tlpy TPOEKTHPOBAHUMM KAMEHHBIX W apMOKAMEHHBIX KOHCTPYKIIHUH
clIefyeT TPHMEHATh KOHCTPYKTHBHBIC DEIICHHA, M3JeNHs H MaTepuajbl,
obecrneunBaromuye TpebyeMyi0 HECYIIyl0 CIOCOOHOCTb, [OJITOBEYHOCTE,
0)kapo6e30NnacHOCTh, TEIUIOTEXHUYECKHE XapaKTepPHCTHKM KOHCTPYKUHMA |

remmeparypHo-BiaxHocTrei pexxum (FOCT 4.206, I'OCT 4.210, T'OCT
4.219).

42 TIlpu TpPOEKTHPOBaHMH 3[aHHMM W  COOPYXKEHHH  ClefyeT
IIpeTyCMaTpUBaTh MEepONpPHUATHs, obecreyrBaloIye BO3MOXKXHOCTE BO3BEICHHS
UX B 3UMMHHUX YCIIOBHSX.

4.3 TlpoexTHpyeMble KaMEHHbIE H apMOKaMEHHbIe KOHCTPYKLHUH JIOJKHBI
COOTBETCTBOBATH TpeOOBaHMSAM 10  OE30IAaCHOCTH, OIKCIUIyaTallHOHHOW
[PUTOJHOCTH ¥ WMETh TaKHe HavalbHbIE XapaKTepPUCTHKH, 4YTOOBI IIpH
pasMYHBIX PACYETHBIX BO3IEHCTBUAX HE IPOMCXOIMIO JeopMarmii U APyrHuX
ITOBPEX/ICHMUH, 3aTPY THSAIOIHMX HOPMAJIbHYIO SKCIUTyaTallHIO 31aHHH.

Be3onacHOCTh, OKCIUTyaTallMOHHAs  IIPUTOJHOCTh,  JOJITOBEYHOCTh,
5Hepro3GEeKTUBHOCTh KaMEHHBIX W apPMOKaMEHHBIX KOHCTPYKIMH H Jpyrue
TpeOOBaH¥sl, YCTAHOBJEHHbIE 3alaHHEM Ha IIPOEKTHPOBAHHE, JIOIKHEI
obecIieurBaThCS BBINOJHEHHEM TpeOOBaHUN K KUPIHYY, KaMHIO, OJoKaM,
TSOKENBIM M JIETKMM pacTBopaM, KIEeeBBIM pacTBOpaM, KiesM, apMatype,
KOHCTPYKTUBHbBIM PElIeHHAM, a TaKKe TPeOOBaHHIA [0 IKCILTyaTalliH.

HopMmaTWBHBIE ¥ pacyeTHbIE 3HAYEHHMs HAarpy30K U BO3JEHCTBHM,
npe/eibHble Ae(opManyy, pacyeTHbIe 3HAYEHMs TeMIepPaTyphl HapyXHOTIO
BO3/lyXa M OTHOCHUTEIBHOM BIQXHOCTH IOMEIIEHHMS, 3allliTa KOHCTPYKIHUA OT
BO3JICHCTBUAMN arpecCHUBHBIX cpen ¢ npyroe YCTaHaBIIMBAIOTCS
COOTBETCTBYIOIIMMKM HOpMaTuBHBIMM JokymeHTamu (CIT 14.13330, CII
20.13330, CIT 22.13330, CI128.13330, CI1 131.13330).

4.4 TIpoeKTHpOBaHHE HAPYXKHBIX MHOTOCIOWHBIX CTE€H BBINOJIHAETCS C
yaetom CIT 327.1325800.

4.5  IlpoeKTUpOoBaHME  YCHIIMBAEMBIX  KaMEHHBIX  KOHCTPYKIIHMH
BeInonHsieTcs B cootBercTBuH ¢ CIT427.1325800.

4.6 KOHCTpYKTHBHOE HCIIOJIHEHHE CTPOHUTENILHBIX 3JIEMEHTOB HE JOJDKHO
OBITh IIPUIHHON CKPBITOTO PacHpOCTPaHEHHMsl OTHs II0 3JaHHIO, COOPYIKEHHMIO,
CTPOEHHIO.

ITpu KCHIONBE30BaHUM B Ka4E€CTBE BHYTPEHHETO CJIOS FOPHOYErO YTETUIATENS
mpejien OTHECTOMKOCTH M KJIacC KOHCTPYKTHBHOM ITOXKAPHOM OINACHOCTH
CTPOMTENbHBIX KOHCTPYKIMHM HOMKHBI OBITE ONpeleNleHbl B YCIOBHAX
CTaHIaPTHBIX OTHEBBIX UCIIBITAHUMI HIIM PACYETHO-aHATMTHYECKUM METOIOM.



CII 15.13330.2020

MeTOAMKHA NPOBEIEHHsI OTHEBBIX MCIBITAHUM M PacuYeTHO-aHAIUTHYECKUE
METO/BI OIpE/eNeHHs NPEJe]IOB OIHECTOMKOCTH M Kilacca KOHCTPYKTHBHOM
[IO)KAPHON  ONACHOCTH ~ CTPOMTENBHBIX  KOHCTPYKLHMH  YCTaHaBIIHBAIOTCH
HOPMATHBHBIMHU JIOKYMEHTaMH I10 TI0XKapHOH 0e30MacHOCTH.

5 MaTtepHaJbl

5.1 Kuprnud, KaMHH M pPacTBOPBI Ui KaMEHHBIX H apMOKaMEHHBIX
KOHCTPYKITHH, a Take GeTOHBI Il U3TOTOBJIEHHS KaMHEH U KPYIIHBIX 6J10K0B
JOJDKHBI  YIOBIETBOPSTH  TPeOOBaHMAM  COOTBETCTBYIOIMX  CTaHIAapTOB:
T'OCT 4.210; TOCT 4.219; TOCT 4.233; I'OCT 379; TOCT 530; I'OCT 4001;
I'OCT 5802; TOCT 6133; T'OCT 8462; I'OCT 9479; I'OCT 13579;
OCT 24211; TOCT 25485; T'OCT 28013; I'OCT 30459; T'OCT 31189;
T'OCT 31357; TOCT 31360; TOCT 33929 1 npUMEHSATHCS CIEAYOLIMX MapOK
WJIHA KJIACCOB:

a) KaMHH — ITI0 CpeIHeMy Ipejiedy NMPOYHOCTH Ha CXarue (KUpnud —
c)kaTHe C YYETOM €ro CpelHEero 3HaueHWs Mpenesia NpOYHOCTH IMpU u3ruobe):
M7, M10, M15, M25, M35, M50, M75 — kaMH#M MaJiOii MPOYHOCTH — JIETKHE
GeTOHHBIE M  IPHUPOAHbIE  KaMHM, KepaMHYeCKHe, BTOM  4YHCIEe
kpynHodopmaraeie; M100, M125, M150, M200 — xkupnu4 ¥ KaMHHU CpeIHEH
IIPOYHOCTH, B TOM YHCJIE KpylnHO(opMaTHbe, KepaMH4YecKue, OeTOHHBIE H
npupossie; M250, M300, M400, M500, M600, MS800 u M1000 — xupnuu 1
KaMHH BBICOKOHM ITPOYHOCTH, B TOM UYHCJE KIMHKEPHBIE IIPUPOJIHEBIE M
OeTOHHBIE,

6) OEeTOHBI KIIACCOB 10 IIPOYHOCTH Ha CIKATHE!

msoxensie — B3,5; B5; B7,5; B12,5; B15; B20; B22,5; B25; B30;

Ha TIOPHCTHIX 3anoiuHuTensax — B2; B2,5; B3,5; B5; B7.5; B12.5; B15; B20:
B25; B30;

suenctile — B1; B1,5; B2; B2,5; B3,5; B5; B7,5; B12,5;

noymctuponderon — B1,0; B1,5; B2,0; B2,5; B3,5;

kpynHonopuctsie — B1; B2; B2,5; B3,5; B5; B7,5;

nopusoBanHeie — B2,5; B3,5; B5; B7,5;

cummkatHele — B12,5; B15; B20; B25; B30.

Jlommyckaercs B KayecTBe YTEIUTUTENEH HUCIIOJIb30BaHHE
TEIIOU30JSLMOHHBIX M KOHCTPYKITMOHHO-TEIUIOU3O0JIALIMOHHEIX OEeTOHOB B
cootBercTBHH ¢ T OCT 25820, npeen mpoYyHOCTH KOTOphIX Ha cxxatue 0,7 Mlla
u Gonee; a s BKiIajeiei U Mt He MeHee 1,0 Mlla;

B) PaCTBOPBI 110 CpeIHEMY IpefieTy npouyHocTH Ha cxkatue — 0,4 MIla, u o
MapkaM [0 MPOYHOCTH Ha cxatme — MI10, M25, M50, M75, M100, M150,
M200;

I') KaMeHHbIe MaTepHalbl o0 Mopo3octoiikoctu — F10, F15, F25, F35, F50,
F75,F100, F150, F200, F300.

6

/0
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It GETOHOB MapKH [0 MOPO30CTOHKOCTH Te Xe, kpome F10.

5.2 TIpoexTHBIE MapkKy IO MOPO30CTOMKOCTH KaMEHHBIX MaTepHalioB UL
Hapy)KHOM 4YacTd CTeH (Ha TOMmuMHY 12 cM) M [ dbyHnamMeHTOB (Ha BCIO
TOJIIHUHY), BO3BOIAMMBIX BO BCEX CTPOUTENBHO-KIMMATHYECKUX 30HAX, B
3aBHCHMOCTH OT HPEMNOJIAraeMOro CpoKa CIIy2KObl KOHCTPYKIIHM, HO He MeHee
100, 50 u 25 net, npuBeneHs! B 5.3 ¥ Tabnuie 5.1.

IIpumedanue — [IpoeKTHbIE MapKH 110 MOPO3OCTOHKOCTH YCTaHABIIMBAKOT TOJIBKO AU
MaTepHanoB, M3 KOTODBIX BO3BOIMTCS BEPXHAA 4acTh (DyHIaMEHTOB (mo NONIOBHMHEI PAacUETHOM
rTyOHHBI IPOMEP3aHUsA TPYHTA, onpenensemoii B coorsercTauu ¢ CII22.13330).

5.3 Jlns no6epexuii Ceseproro JlenoBuroro u THxoro okeaHoOB IMPHUHOH
100 kM, He BxoaamuxX B CeBepHYIO CTPOMTEIHHO-KIMMAaTHIECKYIO 30HY, MapKH
10 MOPO30CTOMKOCTH MaTepHAaOB /sl HApYXXHOH 4acTh CTEH (pH CIUTOLIHBIX
CTeHax — Ha TOJNIIUHY 25 cM) ¥ I (pyHIaMEHTOB (Ha BCIO LIMPUHY U BBICOTY)
TOJDKHBI OBITH Ha OJIHY CTYIEHB BBIIIE YKa3aHHBIX B Tabmune 5.1.

IIpumeuanue —Onpenenenne rpanul CeBepHOH CTPOMTENIbHO-KIIMMATHYECKOH 30HBI H €€
noxzoH npusenens B CIT 131.13330.

5.4 JTins apMHpOBaHUs KaMEHHBIX KOHCTPYKIIMM CIIEyeT IPUMEHSTh:

- JUISl CeTYaTOTO apMUPOBaHUs — apMaTypy kiaaccoB A240 u B500;

- IS TIPOJOJNBHONW M TIONEPEYHOH apMaTyphbl, aHKEpPOB H CBs3ed —
apmarypy kiaccoB A240, A400, B500;

- JUIs IPOJOIBLHOTO APMUPOBAHMS KIIAIKH JILEBOTO CIIOS MHOTOCIIOMHBIX
CTEH — CETKH U3 ITOJTUMEPHBIX KOMIIO3UTHBIX MaTepUaoB.

Jns  3aKiafHbIX JeTaledl M COEJAWHUTENbHBIX HAKIaJoK ClemyerT
IIPUMeHsTE cTaib B coorBercTBrH ¢ CIT 16.13330.

Jlnsg rMOKuX CBsi3edf MHOTOCJIOMHBIX HApy)KHBIX CTEH ClIeyeT NPUMEHSATh
cTalpHYI0O apMarypy kimacca A240, TPOBOJIOKK U3 BBICOKOJICTHPOBAaHHBIX
KOPPO3MOHHOCTOMKMX M HH3KOyriepomucteix craneir mo I'OCT 18143,
ONTMMEpHEIE KOMITIO3UTHBIE MaTephallkl B BHJE CETOK, a TaKXe OTIACIBHBIX
CTep)KHel ¢ aHKepHBIMU ycTpolicTBamu B coorBeTcTBUM ¢ CII327.1325800.

ApMaTypy [Uisl KIaJKH U3 SYEHCTOOETOHHBIX KaMHeW CIelyeT NPUMEHSATh
B cootBerctBuH ¢ CIT 63.13330 ¢ yuerom TpeboBanmii CII 339.1325800.

/]
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Taonuma 5.1

3HavyeHHns
MOpPO30CTOMKOCTH, F,
- KJIa[IOYHBIX MaTEPHAIIOB MPH
TIpe/INonaraeMoM CpoKe
CITyKObI KOHCTPYKLIMH, JIeT
100 50 25
1 JIuueBOM CJIOH KJIaJKH Hapy>KHBIX OIHOCJIONWHBIX CTE€H B 3JaHHAX C
BIIYKHOCTHBIM PEKHMOM ITOMEIIEHHUH:
a) CyXUM ¥ HOpMaJIbHBIM 25 25 25
6) BIaKHBIM 35 23 25
B) MOKPBIM 50 35 25
2 JIuueBoi cioil KiIajKH JBYXCJIOHHBIX CTEH IPH IUVIOTHOCTH KJIAaIKH
BHyTpeHHero cios 1400 kr/M> ¥ Gonee B 3JaHMAX C BIAKHOCTHBIM
PEKHMOM TTOMELIEHUH!
a) CyXUM H HOpMaJIbHbIM 25 25 25
6) BIaXKHBIM 35 25 25
B) MOKDBIM 50 35 25
3 JIuneroil cI0i KIaJAKU ABYXCIOHHBIX CTEH IPH IUIOTHOCTH KIaJKH
BHyTpeHHero cnost MeHee 1400 kr/m® 35 25 15
4 BHyTpeHHHUIA CII0# KJIaIK{ JBYXCIIOHHBIX CTEH IPH IUIOTHOCTH KJIaJKH
BHyTpeHHero cios Menee 1400 Kr/M° ¥ Tonmuee ureBoro cinos 120 MM
U MeHee 25 25 I5
5 HapysKkHble TPEXCIIOMHBIE CTEHBI C () (PEKTHBHBIM yTEIUTHTENEM:
a) JIMIEBOM CIIOH KIIAIKH TONIUHON 120 MM 50 35 25
6) nMueBO# CII0H KiIaKK ToNMHOM 250 MM 1 Goree 35 25 15
6 DyHIaMEHTBI, LIOKOJIM M MO/I3eMHBIE YaCTH CTEH:
a) 13 GETOHHBIX GJIOKOB, KHMpIHYa KEPAMHYECKOro IUIACTHYECKOTO
dopMOBaHHA HOIHOTENOrO (B T.4. KJIMHKEPHOT0), CHJIMKATHBIX OJIOKOB
npounoctbio M200 u 6omee 100 50 25
6) U3 NPUPOTHOTO KAMHS 35 25 25

IIpuMedaHusd

1 Mapky 1o MOpO30CTOHKOCTH, NPUBEICHHBIE B ITyHKTaX 1 ¥ 2 HacToAmE#H TAOIHLBI, MOTYT OBITH CHIIKEHEI
JUTS KKK W3 KepaMMYeCcKOro KUpIMya IUTaCTHYECKOro MPECCOBAHMS Ha OJHY MapKy B CIICIYIOIIMX CIIy4asx:

4) IS HapyXHBIX CTEH C BI@KHBIM H MOKDBIM PEXMMaMM IOMEIICHHH, 3allMIIEHHBIX C BHYTPEHHEH
CTOPOHBI TMAPOH30AIMOHHBIMH WIH TAPOH30/IAIHOHHBIMH MOKPBITUAMH;

6) 11 GyHIaMEHTOB H IOJ3€MHBIX YacTed CTeH 3[aHMi ¢ TPOTyapaMH WM OTMOCTKaMH, BO3BOJMMBIX B
MAJTOBNAXKHBIX TPYHTAX, €CIIM YPOBEHb IPYHTOBBIX BOJI HIDKE TUIAHHPOBOYHOM OTMETKH 3eMJIM Ha 3 M H Goriee.

2 B CeBepHOIi CTPOUTENBHO-KIMMATHIECKOM 30He MapKH 110 MOPO30CTOMKOCTH, IPHBEIEHHEIE B MyHKTaX |
1 2 HacTOAMIEH Ta6GIIHI, MOBBILIAIOTCA HA OJIHY MapkKy, a IPHUBEIECHHBIE B MyHKTaX 3 M 5 — Ha JIBE€ MapKH.

3 MapKy KJIal09HOr0 PacTBOPa N0 MOPO3OCTOMKOCTH clielyeT npHHuMars 1o Tabmuue JK.2 CIT 28.13330 no
rpade s Tsoxenoro GeToHa.

4 TIo COTrIACOBAHMIO C 3aKa3YMKOM TpeOOBaHHsA IO HCILITAHMIO Ha MOPO30CTOMKOCTh HE MPEXbIBIMIOTCA K
NPHPOIHBIM KaMEHHBIM MaTepHajiaM, KOTOPBIE IO OIBITY MPOLUIOTO CTPOMTENBCTBA IMOKA3alM MOCTaTOYHYIO
MOpO30CTONKOCTh B aHAJIOTHIHBIX YCIIOBUAX SKCILTy aTallMH.

5 I1pH oleHKe TONTOBEYHOCTH KIIA[KH CIIeAyeT IOTIONHMTENBHO PYKOBOICTBOBATECA I'OCT 530.
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6 PacueTHble XapaKTePHCTHKH
PacyeTHbIE CONPOTHBJICHHS

6.1 PacueTHbIe COMPOTHBIEHU R CXKAaTUIO KIIAIKU Ha TSDKEINIBIX PacTBOpax
W3 KHpIHYa BCEX BHAOB M KEpaMMYECKMX KaMHEH CO IIeJeBUIHBIMHU
BepTHKAIbHBIMU IIyCTOTAMHU IIMPUHOA /10 12 MM, ITyCTOTHOCTBIO JI0 27 % npu
BeicoTe psga kimaakd 50 — 150 MM Ha TSDKENBIX pacTBOpax MNPUBEACHBI B

Tabmuile 6.1.
Tab6nuia 6.1

PacuerHsle conporusieHus R, MIla, c;xaTHiO KIaKH U3 KUPIIHYa BCEX BH/IOB U
Mapka KepaMHYECKHX KaMHeH CO IeJIEBHIHBIMA BEPTHKAILHBIMH ITyCTOTaMH LIMPUHOH 10 12
KHpITAYA MM IIpH BeicoTe psina knaaky S0 — 150 MM Ha TsKenblX pacTBOpax
HITH NpH MapKe pacTBopa GpipOHeSED
KaMHS _ pacTBopa
200 150 100 75 50 25 10 4 0,2 |HyneBoH
300 3,9 3.6 3.3 3,0 2.8 2,5 2,2 1,8 1,7 1;5
250 3,6 33 3.0 2,8 25 2,2 1,9 1,6 1,5 1,3
200 3.2 3,0 2,7 2,5 2.2 1,8 1,6 1,4 1,3 1,0
150 2,6 2,4 2.2 2,0 1,8 1,5 1,3 1,2 1,0 0,8
125 - 2,2 2,0 1,9 1,7 1,4 1.2 1,1 0,9 0,7
100 - 2,0 1,8 1,7 15 1,3 1,0 0,9 0,8 0,6
75 - - 1,5 1,4 1,3 1,1 0,9 0,7 0,6 0,5
50 - - - 1:1 1,0 0,9 0,7 0,6 0,5 0,35
35 - -~ - 0,9 0,8 0,7 0,6 0,45 0,4 0,25

MpuMedaHud

1 TIpy ONpe/eNeHHH PAacyeTHOTO CONMPOTHBJEHNsS CHKATHIO KIAJKH MapKh KepaMHueckuX KamHell u
KMPITHYA TUTACTHYECKOTO (POPMOBaHHs IPHHAMAIOTCS 110 Pe3yIBTaTaM HCIBITaHHH 06pasLIoB ¢ BEIPABHHBAHHEM
MX OTOPHBIX MOBEPXHOCTel pacTBopoM. IIpu ApyriX MeTolax BEIDABHMBAHMS NMOBEPXHOCTH Mapka KHpIMYa
WITH KaMHsi, TPHUBEJEHHAs B HacTosmleil TaGnmIe, TPHHMMAETCA ¢ ydeToM Kod¢uimeHTa mepexoma K B
cootsercteud ¢ [OCT 8462.

TpeGoBaHHA 3TOr0 IyHKTa HE OTHOCATCH K KaMHIO M KHPIAYY, TOCTABIAEMOMY Ha CTPOHTENbHYIO
IUIOMAJKY CO IUTH(OBAHHEIMH IIOBEPXHOCTAMH, COOTBETCTBYIOMIMMH TpeboBanmsaM ['OCT 8462.

2 PacueTHbIe CONPOTHBJIEHHS KIaJK{ Ha pacTBOpax Mapok oT 4 mo 50 ciexyeT yMeHsIUaTh, MPHMEHAS
normkaromue koaddumuentsr: 0,85 — A KIaJAKH Ha JKECTKMX LEMEHTHBIX pacTBopax (6e3 100aBOK M3BECTH
WM TVIMHBI), JeTKHX M H3BECTKOBBIX PacTBOpax B Bo3pacTe 10 3 mec; 0,9 — Ui KIajKd Ha LEMEHTHBIX
pacTBOpax (6€3 H3BECTH WJIM IIIHHBI) C OPTaHMYECKHMH IUIaCTHPHKATOPAMH.

YMeHBIIaTh PacdyeTHOE COINpPOTHBIEHHE CXaTHIO He TpebyeTcss Ui KIaJKH BBICHIEr0 KadecTBa —
PACTBODHBIH 1I0B BBINOIHAETCS N0/ PaMKy C BRIPaBHHBAHHEM M YIUIOTHEHHEM PacTBOpa peiikod. B mpoekre
yKa3bIBA€TCA Mapka pacTBOpa Ul OObIYHON KIIa/IKH M /IS KJIaJIKH MOBEIIEHHOT0 Ka4€CTBa.

PacueTHBIE CONPOTHBICHHS CXKATHIO R KIaAkK¥ M3 IyCTOTEIOro
KEpaMHUYECKOrO0 KHpPIUYa C BEPTUKAIBHBIMH TPSIMOYTONBHBIME IIyCTOTaMU
mupuHOl 12—16 MM U KBaJpaTHBIMH ITyCTOTaMH CEYECHUEM 20 x 20 MM
IIyCTOTHOCTBIO 70 48 % mnpu BeicOTe psima 77-100 MM ompejemsroTcst o
SKCTIEPUMEHTAIBHBIM JaHHBIM. [IpH OTCYTCTBMM TakuX NaHHBIX 3HaueHHe R
cllefyeT IPUHUAMATS 110 Tabure 6.1 ¢ NOHMKAIIMUMK KO3QuIneHTaMu:

- Ha pactBope Mapku 100 u Beime — 0,9;
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- Ha pactBope Mapok 75, 50 —0,8;

- Ha pacTBope Mapok 25, 10— 0,75;

- Ha PacTBOpax ¢ HyJIeBOH MPOYHOCTBIO U MPOYHOCTEIO 110 0,4 — 0,65 MIla.
IIpm myctotHOCTH 39 % — 48 % 3HAYEHMs MOHIKAIOIIX KOIDDULIMEHTOB

caenyer yMHOXkaTh Ha 0,9.

6.2 PacyeTHble COIPOTHUBIEHHs CHXATHIO KIaAKH W3 CHIIMKATHBIX
mycToTeNbiX (C KPYMIBIMH IyCTOTaMM JauameTpoM He Oomee 35 MM H
IyCTOTHOCTBIO 10 25 %) Kuprudei TONINMHOM 88 MM M KaMHe# TomuHoM 138
MM JIOITyCKaeTcs MPUHMMATH 110 Tabmuie 6.1 ¢ koadpunrenTamu:

- Ha pacTBOpax HyJIeBO# MpoYHOCTH K npoynoctu 0,2 MITa — 0,8;

- Ha pacTBOpax Mapok 4, 10, 25 u Beime — coorseTcTBeHHO 0,85, 0,9 1 1.

6.3 PacyeTHBIe CONPOTHMBIIEHHS CXKATHIO KIAJKHA M3 KPyNHO(OPMATHBIX
KaMHell C BEepTHKAIBHBEIM COeJMHEeHHeM «ma3-rpebenn» (0e3 3amonHeHus
pacTBOPOM) U3 KEPaMHKH INMPHHOH 1O 260 MM, mMyCTOTHOCTBIO A0 55 % c
BEepPTHKAIBHO PACIIONIOKEHHBIMU IyCTOTaMH LIMPHHOM 10 16 MM IIpu BbICOTE
pafa kiaaku 10 250 MM yCTaHaBIMBAIOTCS 10 IKCIIEPUMEHTAIBHBIM JIAHHBIM.
IIpy OTCYTCTBUM TaKMX [aHHBIX pacyeTHBIC CONPOTHBICHUS ClefyeT
IPUHKMATB 110 Tabimuie 6.2.

Tabnuma 6.2

PacyeTHbIe conpoTuBacHus R, MITa, cixaTHIO KIaJKi U3 KePaMUYECKHX KPYNMHO(OPMATHBIX
KamHei myctoTHOCTEIO 0T 40 % 10 55 % €O IIeNeBHHEIME BEPTHKANBHO PACIIOIOKEHHBIMH
Mapka IyCTOTaMHM INMPHHOH A0 16 MM IpH BeICcOTe pAna knanku 200-250 MM Ha TAKENBIX pacTBOpax
KaMHs IIpH MapKe pacTBopa
200 150 100 75 50
300 4,1 3,8 3,5 3,2 3,0
250 3,7 3,6 3,2 3.0 2,7
200 3.5 3,2 29 2.7 2,4
150 2.8 2,6 2,4 2,3 2,2
125 - 2:5 23 2,2 21
100 - 2,2 2,0 1,9 1,8
75 - = 1,6 1,5 1,4
50 _ — — 1,1 1,0

IIpumevanusd

1 PacueTHOE CONMPOTHBIEHHE CKATHIO KIaJKH U3 IUIH(OBAHHOTO KPYITHO()OPMATHOTO KEPaMHYECKOTO
KaMHsI sl TOHKOIIOBHOM KJIaJKK ¥ Ha KJIESX ONpesieNAeTcs 10 3KCIIePAMEHTAIbHEIM JaHHBIM.

2 PacueTHOe CONPOTHMBIEHHE CHKATHIO KIAOKH M3 KpPYNMHO(OPMATHBEIX KepaMHYECKHX KaMHeH cC
BEPTUKAIBHEIM COEIMHEHWeM «mas-TpeGeHp» (6€3 3amonHeHMA BEPTHKANBHEIX IOBOB PacTBOPOM)
IIyCTOTHOCTBIO 710 62 % C BEPTHKAIBHO PACIOJIOKEHHBIMH KPYNHBIMHA ITyCTOTaMM IIMPHMHOH 10 55 MM mpu
BLICOTE pAZ@ Kiaaku Jo 220 MM M TOMIMHE MRBOB 3—5 MM NMPHUHUMAIOT 10 SKCIIEPHMEHTANBHBIM JaHHEM. [TpH
OTCYTCTBHMH TaKHX IaHHBIX PAaCYETHOE COMPOTHRIIEHHE NMPHHMMaIOT paBHbM 0,9 MITa s xaMHa Mapku M75
0,7 MIla nns kaMHa Mapka M50.

6.4 PacueTHble COMPOTHUBICHUS R COKATUIO KIAAKH U3 SYEUCTOOETOHHBIX
OJIOKOB aBTOKJIABHOTO TBEPJEHUsI Ha TSDKENBIX pacTBOpax IIPH BEICOTE psijia
xianku 150 — 300 MM npuBeieHEI B Tabiue 6.3.
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Ta6numa 6.3

Pacuetnnie conpotusieHus R, MIla, cxaTHiO KIaaKy 13 AYercTOOETOHHEIX OJIOKOB

Knacc (aBTOKJIABHOTO TBEPIEHNA) Ha THKEJBIX PACTBOPAX IPH BRICOTE PsAjia KIaKH 150-300 mm

OeroHa IPH Mapke pacTBopa ITpH MPOYHOCTH pacTBOpa
100 75 50 25 10 . 4 0,2 HYJIEBOH

B7.,5 2.3 2,2 2,0 1,8 1,7 1,5 1,3 1,0

B5 1,9 1,8 1,7 1:5 1,4 1,2 1,1 0,8
B3.,5 1.5 1,4 1,3 1,2 1,0 0,9 0,8 0,6
B2,5 - - 1,0 0,95 0,85 0,7 0,6 0,45

B2 - - 0,8 0,75 0,65 0,55 0,5 0,35
Bl1,5 - - 0,6 0,56 0,49 0,41 0,38 0,26

IIpuMevdaHHuA

| PacueTHOE CONMPOTHBJIEHHE CHKATHIO KJIAJKM Ha KIEEBBIX COCTaBaX YCTaHABIMBACTCA IO
IKCIEPAMEHTAIBHBIM JaHHBIM.

2 PacueTHOE CONPOTHBIEHHE CKATHIO KIAAKH M3 SYEMCTOGETOHHBIX OJIOKOB NpPHHUMAETCs C
ko3 pumentoM 0,9:

LIS KJIAAKH M3 OJIOKOB HEaBTOKIABHOTO TBEPACHHA;

JUIS1 KJTaZIKKH Ha JIETKHX PacTBOpax;

JUTs KNIk TIPH TOJILIMHE 10Ba oT 15 10 20 M.

Tabnuma 6.4

PacueTHble conpoTByieHus R, MIla, CXaTHIO KIIaIKH W3 KPYTIHBIX CIUIOLIHBIX GJIOKOB ¥3
GETOHOB BCEX BHIOB, B TOM UFHCIIE CHIHKATHBIX, H OI0KOB M3 IPHPOIHOTO KaMH:
Krmace | Mapka (MAICHBIX MM YUCTOM TECKH) IMpH BhicoTe psjia kiaaku 500 — 1000 mMm
Getoma | Gi10Ka TPH Mapke pacTBOpa npH
200 150 100 75 50 25 10 HYJIEBOML
NIPOYHOCTH
pacTBopa
B80 1000 17,9 17,5 17,1 16,8 16,5 15,8 14,5 11,3
B62,5 800 152 14,8 14,4 14,1 13,8 13,3 12,3 9.4
B45 600 12,8 12,4 12,0 11,7 11,4 10,9 9.9 7.3
B40 500 11,1 10,7 10,3 10,1 9,8 9,3 8,7 6,3
B30 400 9,3 9,0 8,7 8.4 8,2 T 7,4 53
B22,5 300 7,5 72 6,9 6,7 6,5 6,2 5,7 4.4
B20 250 6,7 6.4 6,1 5.9 5,7 5.4 4,9 3,8
B15 200 5,4 5,2 5,0 4,9 4,7 4,3 4,0 3,0
B12 150 4,6 4,4 4,2 4,1 3.9 3,7 3,4 2.4
B7.5 100 - 3,3 3 2,9 2.7 2,6 2.4 1,7
B5 75 - - 2,3 2,2 2,1 2,0 1,8 1.3
B4 50 - - o 1,6 1,5 1,4 1,2 0,85
B2,5 35 — - — - 1,1 1,0 0,9 0,6
B2 25 - - - o 0,9 0,8 0,7 0,5

[IlpumMmevdaHus

| PacueTHslE CONPOTHBICHHS CHATHIO KIAJKH W3 KPYNHEIX OlokoB BeICOTOH Gomee 1000 mm
IPMHMMAIOTCSA 110 HacTosAmeH Tabmuiue ¢ kosdduuuenrom 1,1

2 Kiaccel 6etona cienyer npuamMate no I'OCT 18105. 3a Mapky KpymHBIX OETOHHBIX OIOKOB M
6/IOKOB M3 TIPMPOMHOTO KAMHS CHENyeT NpHHMMAaTh Tpeleli NMpOoYHOCTH Ha Cxkarue, MIla, sTanonHoro
obpasna-Ky6a, ucnsitagHoro cormacio F'OCT 10180 u T'OCT 8462.

3 PacueTHIE CONPOTHBICHHS CXKATHIO KIaAKH M3 KPYNHBIX OeToHHEIX ONOKOB M ONOKOB M3
TIPHPOTHOTO KaMHsl, PACTBOPHBIE IIBBI B KOTOPO# BEINONHEHB! IOl PAMKY C Pa3paBHUBAHHEM H YIUIOTHEHHEM

peiikoif (0 ueM yKa3sIBAETCS B IIPOEKTE), N0y CKAaeTCsA NMPHHEMATH 110 HacToAuleH TabiuLe ¢ KodphuimenToM
12
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6.5 PacueTHble COTIPOTHUBIIEHHS R CKATHIO KIIAJKHA U3 KPYITHBIX CIUIOIIHBIX
GIOKOB M3 OETOHOB BCEX BHJIOB, IIEpeUHCIeHHBIX B 5.1, M U3 OIOKOB
IIPAPOTHOTO KaMHs (IIHJIEHBIX WM 9YUCTON TECKH) NPH BBICOTE psjia KIaJKu
500 — 1000 MM npuBezieHsI B Tabnuie 6.4.

6.6 PacueTHble CONPOTUBIEHHS R CKaTHIO KIaIKH M3 CIUIOIIHBIX
GeTOHHBIX, THIICOOETOHHBIX W TPHUPOAHBIX KaMHEH (IHIEHBIX WX YHCTOM
TECKH) IIPH BBICOTE psAJia KIIaaKU 200-300 MM mpuBeeHbI B Tabnuie 6.5.

Ta6numa 6.5

PacyetHsie compoTheienus R, MIla, cxaTHio KIaaky U3 CILTOMIHBIX OETOHHBIX, THIICOOETOHHBIX U
NPHUPOIHBIX KaMHeH (IIHIEHBIX WIM YHCTOM TECKH) NpH BhICOTE psija knanku 200 — 300 MM

Mapxka
TP IIPOYHOCTH
KaMHs NPU MapKe pacTBopa pacTBopa
200 150 100 13 50 25 10 4 0,2 | HyneBoH

1000 13,0 12,5 12,0 115 11,0 10,5 9.5 8,5 83 8,0
800 11,0 10,5 10,0 9,5 9,0 8,5 8,0 7,0 6,8 6,5

600 9,0 8,5 8,0 7,8 1,5 7,0 6,0 55 5,3 5,0
500 7,8 #,3 6,9 6,7 6,4 6,0 5,3 4,8 4,6 4,3
400 6,5 6,0 5,8 3,9 53 5,0 4,5 4,0 3.8 3,5

300 2,8 4,9 4,7 4,5 43 4,0 37 3.3 3.1 2,8
200 4,0 3.8 3,6 3,5 3,3 3,0 2,8 450 2.3 2,0

150 3.3 3,1 2,9 2,8 2,6 2,4 22 2,0 1,8 1,5
100 2,5 2,4 23 2,2 2,0 1,8 L7 15 1,3 1,0
75 - - 1,9 1,8 17 1,5 1,4 1,2 1,1 0.8
50 - - 1,5 1,4 1.3 1,2 1,0 0.9 0,8 0,6
35 - - - - 1,0 0,95 0.85 0,7 0.6 0,45
25 - - - - 0.8 0,75 0,65 0,55 0,5 0,35
15 — - - — - 0,5 0,45 0,38 0,35 0,25

[MpuMedyaHHSA
| PacueTHBIE CONPOTHBIEHHA KIA[AKH W3 CIUIOIIHBIX IUIAKOOETOHHBIX KaMHEH, H3TOTOBIEHHBIX
C PYMEHEHHWEM IIJIAKOB OT CHraHus OypbIX M CMEIaHHBIX YIJIEH, CIEIXYeT NPHHHMATH IO HacToAmeH
tabnuue ¢ koahduumentom 0,8.

2 T'unco6eTOHHBIE KAMHH JIOITYCKAETCA IPEMEHAT TOIBKO Ul KJIAIKH CTEH CO CPOKOM Ciiy»k6bl 25 net
(cM. 5.2); mpH 3TOM pacdeTHOE CONMPOTHBICHHE JTOH KIAIKH CIENyeT NPUHHUMATh 10 HacTosAler Tabnuue
¢ ko3 purmentamu: 0,7 — I KIAJAKH HAPY)KHBIX CTEH B 30HAaX C CYyXHM KIMMAaToM, 0,5 — B MpoYMX 30HAX;
0,8 — s BHYTPEHHHX CTEH.
KmimaTideckue 30Hs1 TpHHAMaioTes B cooTBeTcTBHH ¢ CIT 50.13330.

6.7 PacueTHble CONPOTHBIEHMS CXKaTUO R KIaJKM H3 IIyCTOTENbIX
OeTOHHBIX KaMHeH M CHIMKATHBIX GJIOKOB ITyCTOTHOCTBIO IO 25 % IpU BBICOTE
psina knanaku 200-300 MM npuBesieHbl B TabuuLe 6.6.

PacueTHBIE CONPOTHUBJIECHHUS CKATUIO R KIaJKH M3 IyCTOTENBIX OGETOHHBIX
KaMHel IyCTOTHOCTBIO OT 25 % 110 40 % cnexyer npuHUMaTh 110 Tabiuie 6.6 ¢
y4eToM KO3((QHUIIUEHTOB:

- ga pactBope Mapku 50 u Beime — 0,8;

- ga pactBope mMapku 25 —0,7;

- Ha pactBope MapkHu 10 u Hke — 0,6.
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TaGaumna 6.6
Pacuernsie conpotusnenusi R, MIla, cxaTuio KIagkH 13 OGETOHHBIX KaMHelH 1 CHIHKATHBIX 0JI0KOB
IIYCTOTHOCTBIO 10 25 % 1pH BeICOTE pana knaaxu 200-300 MM
I::iif}‘;: IpH Mapke pacTBOpa mr;:g::ﬂ};c;cm
100 75 50 25 10 4 0,2 HyJneBOH
300 4,6 4.4 4,2 3.9 3,6 3,2 3,0 2.
200 3,4 33 3,0 29 2,6 2.4 2,1 1.7
150 2,7 2,6 2,4 2,2 2,0 1,8 1.7 1,3
125 2,4 2.3 2,1 1,9 1,7 1,6 1.4 1.1
100 2,0 1,8 1,7 1,6 1,4 1.3 1,1 0,9
75 1,6 15 1,4 1,3 1,1 1,0 0,9 0,7
50 12 1,15 1,1 1,0 0,9 0,8 0,7 0,5
35 - 1,0 0,9 0,8 0,7 0,6 0,55 0,4
25 - - 0,7 0,65 0,55 0,5 0,45 0,3
15 - - - 0,45 0,4 0,35 0,3 0,2
[IpuMeuyaHue PacueTHble COTPOTHBJIEHHS CHATHIO KIAOKM M3  IyCTOTENBIX
IIaKOGETOHHEIX KaMHEH, M3rOTOBNEHHBIX C NPMMEHEHHEM IUIaKOB OT CXMraHus OYpbIX M CMEIIAHHBIX
yIvielt, a Talke KIQiKH W3 THICOGETOHHBIX, MYCTOTENBIX KaMHel CIEyeT CHIKaTh B COOTBETCTBHH C
npYMeYaHHAMH K Tabime 6.5.

6.8 PacyeTHBIE CONPOTHUBIICHUS CKATHIO KJIAJIKU U IPYTHE XapaKTePUCTUKH
KITaJIKH u3 IIOJIUCTUPONIOETOHHBIX O10KOB ONpeIeNIsIOTCS 150}
HKCIIEPUMEHTATBHBIM JAHHBIM.

6.9 PacueTHBIE CONpPOTUBIEHHS R CXKATHIO BHOPOKMPIMYHOW KIIAJKH Ha
TSKETIBIX PacTBOpaX MpHBEeHb! B Tabmuie 6.7.
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Tabnuma 6.7
Pacuernsie conpotaiienus R, MIla, cxxaTuro BUOPOKUPTIHYHOM KIIaJKH Ha TAKEIBIX
Mapka kupnu4a pacTBOpax IpH MapKe pacTBopa

200 150 100 75 50
300 5,6 5.3 4,8 4,5 4,2
250 5,2 49 4.4 4,1 3,7
200 4,8 4,5 4,0 3.6 3,3
150 4,0 3.7 33 3,1 2,7
125 3,6 3,3 3,0 2,9 2,5
100 3,1 2.9 2,7 2,6 2,3
73 - 2i5 2,3 2,2 2,0

[IpumevaHus

| TIpH ompeneieHHH PacdeTHOTO CONPOTHBICHHA CHKATHIO KJAJIKH MapkKH KepaMH4ECKHX KaMHEH M
KHpIHYa IUIACTHIECKOro (OpMOBaHMA NPHHHMAIOTCA 1O Pe3yJbTaTaM MCIbITaHMH 00pasioB ¢
BHIPABHHUBAHMEM HX OTIODHBIX NMOBEPXHOCTEH pacTBOpoM. IIpy Apyrux MeToAax BhIPaBHMUBAHMS TOBEPXHOCTH
Mapka KMpIH4a MJIM KaMHs, NpHBENEHHAas B HACTOAIMIEH Tabnuie, MPUHAMAETCA ¢ ydeToM ko3(duumenrta
nepexoza K B coorBercTBrH ¢ T'OCT 8462.

TpeboBaHus STOTO NMyHKTa HE OTHOCATCS K KaMHIO M KMDIIM4Y, BBIMYCKaeMbIM CO HUIH(OBAHHBIMH
MOBEPXHOCTAMH, oTBedaomumMu Tpebosanuam 'OCT 8462.

2 PacueTHble CONpPOTHBIEGHHSA CXATHIO KHPIDMYHOH IKiaikd, BHOpHpoBaHHOH Ha BuOpocTONax,
NPUHMMAIOTCSA MO HacTosmel Tabnuue ¢ koddduumentoM 1,05.

3 PacueTHBIE CONPOTHBIEHHs CXATHIO BHODOKHPIIMYHON KIaAKH TONUIMHOH Oomee 30 cM ciemyet
pUHKMMATh N0 HacTosmeH Tabnuue ¢ koapduuuentom 0,85.

4 PacyeTHBLIE CONPOTHBIEHHMS, IPHBEJICHHBIE B HACTOAIMEH Tabmuile, OTHOCATCA K ydacTKaM KIIalkH

mupuHoii 40 cm 1 Oonee. B caMOHECYINHMX H HEHECYLIHMX CTeHaX [OIYCKalTCs YIacTKH LIHPHHOM oT 25 1o 38
CM, TIDH 3TOM PacueTHbIe CONPOTHBIECHHA KKK CJIE/IyeT IIPHHAMATh ¢ ko3(duimentom 0,8.

6.10 PacueTHbIe COTTPOTUBIEHHS R CXKATHIO KJIaJKH U3 IPUPOAHBIX KaMHei

(nHMIEHBIX M YMCTOH TECKH) IIPH BBICOTE pAfa A0 150 MM npuBeeHs! B TabmuIe
6.8.

Tabnuma 6.8

Pacuernsie conpotuBneHus R, MIla, cikaTHiO KJIaik¥ U3 IPHPOIHBIX
i KaMHeH HH3KO# MPOYHOCTH NPaBUINBHOM (opMel
pKa .
Bup Knmagku Sl o (DMIEHBIX W YUCTOH TECKH)
IIpH MapKe pacTBopa IPH MMPOYHOCTH PacTBOpa
25 10 4 0,2 HyJeBoi
1 Y3 npupoAHBIX KaMHEH 25 0,6 0,45 0,35 0,3 0,2
IpH BBICOTE psjia 15 0,4 0,35 0,25 0,2 0,13
Jo 150 MM 10 0,3 0,25 0,2 0,18 0,1
7 0,25 0,2 0,18 0,15 0,07
2 W3 IpupOIHEIX KAMHEH 10 0,38 0,33 0,28 0,25 0,2
TIPH BBICOTE pAja 7 0,28 0,25 0,23 0,2 0,12
200 —300 MM 4 - 0,15 0,14 0,12 0,08

6.11 PacuetHble conpoTuBieHus R cxaTHIO OyTOBOH KIIAJIKU W3 PBaHOIrO
OyTa npuBeneHs! B Tabnuie 6.9.
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Ta6numa 6.9

Mapxka PacuetHble conpotuBienus R, MIla, cxaTiio 6yToBO# Kiak1 U3 ppaHoro 6yra
PBaHOTO IIpH Mapke pacTBOpa NPU MIPOYHOCTH PacTBOPa
OyoBarof ™ 00 75 50 25 10 4 0.2
KAMHS ) HyIIeBO#
1000 2,5 2,2 1,8 1,2 0,8 0,5 0,4 0,33
800 2,2 2,0 1,6 1,0 0,7 0,45 0,33 0,28
600 2,0 1,7 1.4 0,9 0,65 0.4 0,3 0,22
500 1,8 1,5 1,3 0,85 0,6 0,38 0,27 0,18
400 1,5 1,3 1,1 0,8 0,55 0,33 0,23 0,15
300 1,3 L5 0,95 0,7 0,5 0,3 0,2 0,12
200 1.1 1,0 0,8 0,6 0,45 0,28 0,18 0,08
150 0,9 0,8 0,7 0,55 0,4 0,25 0,17 0,07
100 0,75 0,7 0,6 0,5 0,35 0,23 0,15 0,05
50 — — 0,45 0,35 0,25 0,2 0,13 0,03
35 - - 0,36 0,29 0,22 0,18 0,12 0,02
25 — — 0,3 0,25 0,2 0,15 0,1 0,02

IMpuMedYaHHuS

| TlpuBejeHHEIE B HacTosmIeldl TabiMile pacueTHble CONPOTHBJIEHHs Ul OyTOBOM KIaikH JaHE B
BO3pacTe 3 Mec UL Mapok pacteopa 4 u Goee. ITpu 3TOM Mapka pacTBOpa ONpEENsIeTCs B BO3pacTe 28 mu. Ins
KIanKu B Bo3pacTe 28 JIH pacyeTHble CONMPOTHBIICHHA, MPUBENEHHbIE B HACTOAMIEH TaGiMIe U pacTBOPOB
Mapkw 4 u Goltee, cielyeT MPHHAMATH ¢ K03 QHIHEHTOM 0,8.

2 Jlns Kiajaky M3 TMOCTENMCTOro GYTOBOTO KaMHsi pacuyeTHbIE CONPOTHBICHWA, MPHHATHIC B HACTOAMICH
TabuuIle, CeyeT YMHOXATh Ha Ko duupent 1,5.

3 PacueTHble CONPOTHBIEHMA OyTOBOH KIalKH (yHIAMEHTOB, 3aCBINAHHBIX CO BCEX CTOPOH IPYHTOM,
JIOMyCKaeTCs MOBBINATE: MPH KIaJKe C MOCHeAyONIel 3aChINKOM NMasyX KOT/IOBaHA ITPYHTOM — Ha 0,1 MIla, mpu

KIa/Ke B TPAHIIEAX «BPACTIOP» C HETPOHYTHIM TPYHTOM M NpH HajcTpoiikax — Ha 0,2 MITa.

6.12  Pacuernrle  compotuBieHHs R cxaruio  OyroberoHa
(HeBMOPHMPOBAHHOTO) NIpUBeieHH! B Tabuie 6.10.

Ta6numa 6.10

Pacuetnsie conporusnenus R, MIla, cxaturo 6yroberoHa

Buj 6yToberoHa (neBHOpPHPOBAHHOTO) IPH KiIacce GeToHa
B15 B12,5 BI10 B7,5 B3,5 B2,5
C pBatbiM OyTOBBIM KAMHEM MapKH:
200 u BoILIE 4 3,5 3 2:5 2,0 1.7
100 - - - 2,2 1,8 1,5
50 unu ¢ KUPIHIHBIM OoeM - — — 2,0 1,7 1.3
IIpumeuanue — Ilpn BuGpuUpoBaHuM GyTOOETOHA PACUETHBIE CONPOTHBIEHHS CKATHIO CIEIyeT

NpHHUMATE ¢ K03 duuuedTom 1,15.

6.13 PacueTHbIE CONMPOTHBIECHHS CHKATHIO KIIAJAKH IPH IIPOMEKYTOYHBIX
pasMepax BBICOTHI psiia oT 150 10 200 MM [OJKHBI ONPENENATECS KaK cpejiHe-
apuMeTHUECKOE 3HAYeHUH, MPUHATHIX 1Mo TabmuuaM 6.1 u 6.5, mpu BeIicOTE
psana ot 300 no 500 MM — IO MHTEPIOJALMA MEXIY 3HAYEHHSIMH, IPHUHATHIMU
o tabnunam 6.4 u 6.5.

6.14 PacueTHBle CONPOTHUBJICHHS KIAAKH CHXATHUIO, IIPUBEICHHBLIE B
tabnuiax 6.1 — 6.10, ciegyeT yMHOXaTh Ha KO3(QQUIMEHTH! yCIOBHI paboThI
Y, paBHBIE:
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a) 0,8 — 1151 CTONOOB ¥ IIPOCTEHKOB MIOIIAMIB0 cevenws 0,3 M’ U MeHee;

6) 0,6 — I DIEMEHTOB KpYIJIOTO CCYCHMsS, BBINOIHAEMBIX U3
OGBIKHOBEHHOTO (HENEKANBHOr0) KHpIHMYa, HE apMHPOBAHHBIX CETYaTod
apMaTypoW,

B) 1,1 — myist G7IOKOB ¥ KaMHEH, U3TOTOBIEHHBIX U3 THKENbIX OEeTOHOB U U3
npupoHOro Kamus (Y = 1800 xr/m);

0,9 — s KIaAKd U3 GIOKOB M KaMHEH M3 CHJIMKATHBIX OETOHOB KIIacCOB
110 MPOYHOCTH BBIIE B25;

0,8 — st KIaAKy u3 GIOKOB U KaMHeH U3 KpYIHOIOPUCTEIX OETOHOB U 13
aBTOKJIABHBIX SYEUCTHIX OETOHOB;

0,7 — 1y Knagkd u3 OJOKOB M KaMHEW K3 HEaBTOKIJIABHBIX SYEHUCTBIX
OETOHOB;

r) 1,15 — s KIanky mocie JUIMTENBHOrO TepHosia TBEPACHHS pacTBOpa
(6onee roza);

1) 0,85 — isl K&Ky U3 CHIMKATHOIO KMpIKMYa HA pacTBOpe ¢ 100aBKaMy
oTaIa;

e) Uil 3UMHEH KIIaJKM, BBIIOJIHIEMOM crnocoboM 3aMOpa)KHBaHUs, — Ha
k09(hHIHEHTH YCIOBHi pabOTHI Y.1, ykazaHHbIe B Tabmuue 10.1;

x) 0,8 — T KIIaJIKU 13 KaMHel 1 6II0KOB IyCTOTHOCTEIO 6oiee 48 %o;

) 0,8 — s KIaJKH HapyXHBIX CTEH B YPOBHE IIOKOJCH, a TaKxe
HapyXKHBIX ¥ BHYTPEHHHX CT€H IIO[BaJlOB B Cly4ae HX BO3MOXXHOIO
yBJIaKHEHUS JOKIEBBIMH, TaJIBIMA WK ITPYHTOBBIMH BOJAMHU;

K) 0,6 — misd KIagKyd U3 KUprnuda, KaMHeH u OJIOKOB C TOPHU30HTAJIBHBIMU
IIyCTOTaMH.

6.15 PacuyeTHbIe COMPOTUBIEHHUS CKATHIO KIAAKU U3 KPYIIHBIX IIyCTOTEIbIX
OeTOHHBIX 0JI0KOB pa3IUIHBIX TUIIOB yCTaHaBIHBaIOTCS o
SKCTIEPUMEHTAIBHBIM IaHHBIM. IIpH OTCYTCTBMM TaKMX MAAHHBIX pacyeTHbBIC
COIPOTHBIIEHUS ClielyeT IPUHUMATh 10 Tabmuie 6.4 ¢ kosdpuuuentamu:

0,9 — mpwu mycTOTHOCTH 6JI0KOB < 5 %0,

=5 » » <25 »;

025 » » » <45 »,

r7ie TPOLIEHT IIyCTOTHOCTH OIPENeNsieTCsl IO CPEJAHEMY T'OPHU30HTAIEHOMY
CEUeHHIO.

JIns TpOMEXYTOYHBIX 3HAYEHHH IpOLEHTa IIyCTOTHOCTH YKa3aHHBIE
K03(hQHUIHEHTH! cIeLyeT ONPeIeNaTh HHTEPIIOJISLIHEH.

6.16 PacueTHblEe COMPOTHUBIIEHUS CHKATUIO KIIAJKH W3 IPUPOIAHOrO KaMHI,
yKasaHHbIe B Tabnuiax 6.4, 6.5 u 6.8, cieayer NpuHUMATh C ko3 durueHTaMM:
0,8 — I KJIagKy |3 KaMHe# MOIy4rcTON TeCKH (BBICTYTBI 10 10 MMm);

0,7 — I KJIaaKy U3 KaMHe# rpy0o# Tecku (BBICTYIIBI 10 20 MM).
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6.17 PacueTHBIE CONMPOTHUBICHUS CKATHIO KIAJKHK U3 CBIPIIOBOTO KHUpIHYa
1 IPyHTOBBIX KaMHe#l CieTlyeT MPUHUMATH 110 Taduie 6.8 ¢ KoahuImeHTaMu:

0,7 — Ui KIIaJKH Hapy»KHBIX CTE€H B 30HaX C CyXUM KIIMMaTOM;

0,5 — TO XKe, B IPOYHX 30HAX;

0,8 — mJIs KJIaAKA BHYTPEHHUX CTEH.

CHIPIOBEIN KUPIHY M IPYHTOBBIE KAMHHU pa3peliaeTcs NPUMEHATE TOJIBKO
JUISL CTEH 3JIaHHH ¢ IIPeIoiaraéMbiM CPOKOM ciIy OBl He Ooiiee 25 yerT.

6.18 PacueTHble CONPOTHBIEHHS KJIAJKH H3 CIUIONIHBIX KaMHEd Ha
[[EMEHTHO-M3BECTKOBEIX, IIEMEHTHO-TJIMHSHBIX X H3BECTKOBBIX pacTBOpax
OCEBOMY pAacCTSKEHMIO R, PpacTshkeHMIo mnpu usrube Ry W TJaBHBIM
PACTATMBAIOIIUM HANPSDKEHUAM TIPH usrube R,, cpe3sy R,, NpH pacuere
ceveHHH KIIagKH, NMPOXOMAIIMX MO TOPH30OHTAIBHBIM U BEPTHUKAJIBHBIM IIBaM,
npuBezieHbl B Tabmune 6.11.

Ta6nuima 6.11

PacueTnbie conpoTusnennsa R, MIla, kianxku U3 crlOIHEIX
KaMHe# Ha 1IeMEHTHO-M3BECTKOBBIX, IEMEHTHO-TIIMHAHBIX H
M3BECTKOBLIX PACTBOpaX OCEBOMY PacTSXKEHHIO, PACTHKEHHIO
py M3rHbe, Cpe3y H MIaBHBIM PacTArMBAIONIMM HAPSIKEHHAM
mpy u3rube MpH pacueTe CeYeHNH KIaJKH, MPOXOSAIIHX 10

‘

By HaIIpsHKEHHOTO

O6o3HaYeHHE
COCTOSIHMS rOPH3OHTANIBHBEIM M BEPTHKAIBHEIM [IBaM
MpH Mapke pacTBopa npH
MPOYHOCTH
50 ¥ BhIIIIE 25 10 4 pactBopa 0,2
A Ocesoe pacmsicerue R

1 Ilo HemepeBA3aHHOMY
ceueHHIo (pUCYHOK 6.1) s
KJIaJIKA BCEX BHJIOB
(HOpMaNbHOE CLIETLICHHE) 0,08 0,05 0,03 0,01 0,005

2 To mepeBs3aHHOMY
ceyeHuIo (pUCyHOK 6.2):
a) Uis KJIaJIKH W3 KaMHEH
npaBUIbHON (hOpMBI 0,16 0,11 0,05 0,02 0,01
6) mus OyTOBOH KnaJKku 0,12 0,08 0,04 0,02 0,01
B Pacmagicenue npu uzeube | Rup (Row)
3 Ilo HemepeBA3aHHOMY
CEUYEHHIO VIS KJIaJIKH BCEX

BHJIOB U 0 KOCOH mTpo6Ge

(rnaBHBIE PAaCTATUBAIOIIHE
HaTpSKEHHS IIPH U3rHbe) 0,12 0,08 0,04 0,02 0,01

4 Tlo nepeBs3aHHOMY
ceueHHIo (PUCYHOK 6.3):

a) UTA KJIAOKU U3 KaMHEH
NpaBHIBHOH (HOPMBI 0,25 0,16 0,08 0,04 0,02

6) wis 6yTOBOH KIaAKu 0,18 0,12 0,06 0,03 0,015
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Ipooonsicenue mabnuyot 6.11

PacueTHble conpoTuBieHus R, Mlla, knaaky U3 CILUIOIIHBIX
KaMHEH Ha [IEMEHTHO-HU3BECTKOBBIX, LIEMEHTHO-TJIMHAHBIX U
HM3BECTKOBBIX PACTBOPAX OCEBOMY PACTHKEHHIO, PACTAKEHHIO
mpu u3rude, cpesy H INIaBHEIM PacTACMBAIOIIMM HANPSHKSHUAM

By HanIps>KEHHOTO npH u3rube TIpH pacyueTe CeYeHMH KIaaKu, MPOXOMAIIHX 0

O6o3Ha4ueHHE
COCTOSAHUSA rOPM3OHTAIBHEIM M BEPTHKAJILHEIM IIBaM
TP MapKe pacTBopa npu
MPOYHOCTH
50 u BhILIE 25 10 4 pacteopa 0,2
B Cpes Ry

5 I'lo HenepeBsA3aHHOMY
CeueHHIO JIJI KIIaJKu BCeX

BHJIOB (KacaTesbHOe
CIIETUIEHHE) 0,16 0,11 0,05 0,02 0,01

6 Ilo nepeBs3aHHOMY

cedyeH o 115 OyTOBO#
KJTaJIKH 0,24 0,16 0,08 0,04 0,02

MIpuMevyaHHus

| PacueTHBle CONPOTHBIEHHMS OTHECEHBl KO BCEMY CEYEHHIO paspbiBa MM Cpe3a KIAIKH,
nepIeHINKY IAPHOMY WIH TapajliebHoMy (IpH Cpe3e) HANpPaB/ICHHIO Y CHITASL.

2 PacueTHsle COTPOTHBJIEHMS KIAIKH, NPUBEJCHHBIE B HacToAweid Tabuuue, clefyeT NMpHHMMATh C
k02 G HIHeHTaMH:

U1l KHPIIMYHOM KJaJKu ¢ BAOPHpOBaHKEM Ha BUOPOCTONAX IPH pacieTe Ha ocobsie Bo3aelicTrus — 1,4;

Juisi BUGPHPOBAHHOM KHPIMYHON KIaKKM M3 KePaMHYeCKOTO KHpIIMYa IIACTH4ECKOro NMpECcCOBaHus, a
TaKoKe JUIs OGBIYHOM KIIaJKH M3 ABIPYATOrO M IIEIEBOTO KHUPIHMYa H IyCTOTENbX OETOHHBIX KaMHe# — 1,25;

IS HeBUOPHMPOBAHHOM KMPIUYHOMN KIaJKH Ha XKECTKHX LIEMEHTHBIX pacTBopax Oes J00aBKH TTIUHEI WITH
m3gectd — 0,75;

IS KJIaIKH W3 TOJHOTENOrO W IYCTOTEJIOr0 CHIMKaTHOrO Kupnuda — 0,7, a U3 CHJIMKaTHOTO KHpIHYa,
M3TOTOBJIGHHOTO C MPMMEHEHNHEM MeNKMX (DapXaHHBIX) MECKOB — 110 IKCIIEPUMEHTANBHBIM NaHHBIM;

11 3UMHeH KNaJIKH, BEITIONHAEeMO# cioco00M 3aMOpaKMBaHuUs, — [0 tabmune 10.1.

IIpu pacdeTe MO PACKPHITHIO TPEIIMH 1O (popmylie (8.1) pacueTHBIE CONPOTUBIIEHHS PACTHKEHHIO NP
warube Ry JUIsl BCEX BHIOB KIANKM ClIeAyeT MPUHMMATh 1O HacTosmell Tabiuue 6e3 yuera ko3(puuUEeHTOB,
YKa3aHHBIX B HACTOAIIEM ITyHKTE.

3  PacueTHble CONPOTHBIEGHHS KIafX¥ H3 KPYNHO(QOPMATHBIX KEPAMMYECKMX KaMHeH U
TIONHUCTHPOJIOETOHHEIX GJIOKOB ONPEENAIOTCA 110 IKCNIEPHMEHTATbHBIM JaHHbIM.

4 PacyeTHple COIpPOTHBJIEHHS KIAJKH M3 KpyTHODOPMATHBIX KamHe#, S4EHCTOOETOHHBIX H
TOJTMCTHPOIGETOHHBIX GIOKOB Ha KJIEEBBIX COCTaBaX JULA BCEX BHJIOB HANPSKEHHOTO COCTOAHMA, PHBEICHHBIX
B rpadpe | HacTosIIeH TAOTHIIBI, ONPEAEIAIOTCSA TI0 IKCIICPHMEHTANLHBIM IaHHBIM.
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¥

Pucynox 6.1 — PactskenHe KJIAJKH N0 HeNePeBA3aHHOMY CeUeHHI0
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Pucynok 6.2 — PacTsikenHe KI2JKH 110 NePeBi3aHHOMY CeYeHHI0

Pucynok 6.3 — PacTsukeHne KJaJKH NpH H3rnbe no nepeBsi3aHHOMY CeYeHHI0

6.19 PacyeTHBIE COINPOTHBICHHS KIAAKA M3 KHpOHYa M KaMHEH
IIPaBHIBHOM (POPMBI OCEBOMY DPACTSIKEHMIO R, PaCTsDKEHHIO Npu u3rube R,
cpe3y R, ¥ IJaBHBIM DacTATHBAIOUIMM HANpsDKEHWsSM IpH u3rube Ry, mpu
pacuere KIaIK¥ IO NEpPEBA3aHHOMY CEYEHHUIO, MPOXOIAIIEMY M0 KUPIIHYY HIIH

KaMHIO, IIpHBeIeHs! B Tabnuue 6.12.
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Tabnuna 6.12

PacueTHble conpoTueneHus R, Mlla, Kinaaku U3 KHpIH4Ya ¥ KaMHEH
NpaBHJIBEHOM GOPMBI 0CEBOMY PAaCTHKEHHIO, PACTSHKEHMIO PH M3rube, cpesy

Bun et 2 IRHHBIM, Do RITHEEROII HaNpsHKEHHMAM TIPH U3rU0e NPU pacueTe KIajKu
HATIPIKEHHOTO i 110 TIePEBI3aHHOMY CEYEHHIO, IPOXO/AIIEMY 10 KHPIIHTY HIIH KaMHIO, TIPH
COCTOSHHSA MapKe W3/eJHs
200 150 100 75 50 35 25 15 10
I OceBoe R 1025 ] 02 | 0,18 | 0,13 | 0,1 | 0,08 | 0,06 | 0,05 | 0,03
pacTsIKEeHUE

2 PacTsokeHHE R (Rw) | 0.4 03-1025 1 02 | 6,16 | 0,12 | 4] 0,07 | 0,05
npu H3rude u
TJIaBHBIE
pacTArHBaroniye
HAIPSHKEHHA

3 Cpes R 10 | 08 | 0,65 ] 055 | 04 | 03 | 02 | 0,14 | 0,09

2

[IpuMedaHus
| PacueTHBIE CONPOTHBJEHHsS OCEBOMY PAacTKEHHIO R, PacTsKEHHIO NMpU H3rkbe Ry W IJaBHBIM
PACTATHBAIOLMM HANPAKEHHAM Ry OTHECEHBI KO BCEMY CEUEHHMIO Pa3phiBa KIIaIKH.

2 PacyeTHBIE COIIPOTHBIEHHA CpE3y .II0 NEPEBA3AHHOMY CCHUCHHIO qu OTHECCHBI TOJIBKO K INIOOIaIH
CEeUYEeHU KUpnyya HITH KaMHA (]'IJ'[(JHJ.&}],H CEUYCHHA HeTTO) 3a BBIUCTOM IIOIIaAH CCUYCHMA BEPTHKAJIBHBIX IIBOB.

3 PacyeTHele CONPOTHBJEHHMs KIAOKH M3 KPYNHO(GOPMATHBIX IOPH30BaHHBIX KaMHeH ©
[OTHCTHPONGETOHHBIX GIIOKOB ONPENEAIOTCA MO IKCIIEPUMEHTAILHBIM JaHHBIM.

4. TIpu ompeJeNieHHM PAcUETHOTO CONPOTHBJIEHHS OCEBOMY PACTSIKEHMIO, PACTSHKEHHIO TpH M3ruGe,
Cpe3y M TJIaBHBIM PAcTATMBAIOIMM HAaNpPHKEHWAM NpH W3rmbe Npu pacdeTe KIAAKH MO MEPEBS3aHHOMY
CeueHHI0, TIPOXOMAIIEMY T10 KHPIMYY WIH KaMHIO, MapKH KepaMHIECKMX KaMHEH ¥ KMpIMYa IUIaCTHYECKOTo
(opMOBaHHA TNPUHHMAIOTCA MO PpE3yNbTaTaM MCTBITaHMH OOpasloB C BHIPABHUBAHMEM MX OINOPHBIX
nosepxHOCTe# pacteopoM. [Ipy APyruX MeTolaxX BhIPABHHBAHWSA NOBEPXHOCTH Mapka KHpIIMYa MIIH KaMHS,
IpUBEIEHHAs B HACTOSIIEH TabnHIe, NPUHUMAETCA C yIeTOM Kod(¢uuuenTa nepexoaa K B COOTBETCTBUH €
I'OCT 8462.

6.20 PacueTHble COMPOTHUBIECHHsS OyTOOETOHa OCEBOMY PpACTSIKEHHIO R,
IJIaBHBIM PACTATHBAIOIIUM HANPSIKEHUSIM R, M PacTDKEHHMIO IpU H3rube R
npuBeeHs! B Tadbimie 6.13.

Tabnuma 6.13

PacuetHoe conpotuBnenue R, Mlla, 6yTobeToHa oceBoMy
Bu HaOpsKEHHOTO pacTXKEHMIO, TTIaBHEIM PACTATHBAIOIIMM HANPSIKEHUIM 1
COCTOSHUA Obosnatenne pacTsHKEHHIO ITPH U3rude mpH wiacce OeToHa
B15 B12,5 B7.5 BS B3,5 B2.5
1 OceBoe pacTsDKEHHE H R
IJIaBHBIE PACTATMBAIOIIHE Rz; 0,2 0,18 0,16 0,14 0,12 0,1
HaIpsHKEeHHs
2 PacTsxkeHHe NPy U3rube Ru 0,27 0,25 0,23 0,2 0,18 0,16

6.21 PacyeTHbIe CONPOTUBIEHHUS KIIAAKHA U3 MIPUPOJHOIO KaMHS ISl BCeX
BHJIOB HAIPSHKEHHOTO COCTOSIHMSI JIOIyCKAeTCsl YTOUHATh IO CIELHaIbHBIM
yKa3aHUSM, COCTABIEHHBIM Ha OCHOBE JKCIIEPHMMEHTAJIbHBIX HMCCIENOBAaHUU U
YTBEPXKICHHBIM B YCTAHOBIIEHHOM IIOPSI/IKE.

6.22 PacueTHbIe COMPOTHUBIICHUS CTAIIBHON apMaTypbl R, IpUHUMaeMble B
coorBerctBuHM ¢ CII63.13330, cnengyeT yMHOXaTh B 3aBHCUMOCTH OT BHA
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apMHUpOBaHMs KOHCIPYKIMH Ha KOO(QHMUMEHTHl yCIOBHH paboOThl  Yes

HpHBe/ieHHBIE B Tabmuie 6.14.

Tab6bnuma 6.14

B apMUpOBaHUS KOHCTPYKIIHA

Koa(dunmenTs! ycoBHi paboTs! yes IS

apMaTypbl KJIacCOB

A240 A300 B500

1 CeTuaToe apMHpOBaHHE 0,75 - 0,6
2 TlpononbHas apMaTypa B KJIaJike:

a) NpOJIONIbHAs apMaTypa pacTsHyTas 0,8 0,9 0,7

6) To ke, cxarasd 0,85 0,7 0,6

B) OTOrHyTas apMaTypa ¥ XOMYThI 0,8 0,8 0,6
3 AHKepBI H CBSI3U B KIIaJIKE:

a) Ha pacTBOpE MapKH 25 M BbILlE 0,9 0,9 0,8

6) Ha pactBOope MapkH 10 M HIDKE 0,5 0,5 0,6

ITpuMedaHH A

1 Hpﬂ NpHMEHEHUH JIPYTHX BHIOB apMaTypPHBIX cranei pac4€THbBIE CONPOTHBIICHHA IPHHHUMAIOTCA HE

BBILIIE, UM JIIA apMaTypsl kiaccoB A300 wiu cootseTcTBeHHO BS00.

2 Ilpu pacdeTe 3UMHEH KIaJKy, BBINIOJHEHHOH CrIoco60M 3aMOpaXKMBaHHA, PACUETHBIE CONPOTHUBIIEHHS
apMaTyphl TIPH CETIATOM APMHUPOBAHHM CIEAYET NPMHAMATh C AOTIONHHTEIBHBIM KOI(QHIMEHTOM yCIoBHii

paboTHI Yes|, IPHBEIeHHBIM B Tabaune 10.1.

6.23 BpeMeHHO€e CONPOTHBIEHHE (CPeHHMH Mpeiell IPOYHOCTH) KIaaKu R,

onpezaerseTcs No GopMyie

Ry = kR, (6.1)
rae k. — ko3 QUIKEeHT, IPHHUMAaEMbIH 1o Tabnuie 6.15;
R — pacuyeTHble CONPOTHBICHHS KIAJK{, I[pPHHMMaeMble IO

tabmaumaMm 6.1 — 6.13 ¢ yyeroM ko3QGUIHEHTOB, IPUBEACHHBIX
B IPUMEYaHMsIX K 3TUM TabnuuaMm, a Taxke B 6.1 — 6.17.
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Taonuma 6.15

KoaddumuenT k
Byt xianky Tpu Ipu pacTskeHUH,
PacTsKEHHHU ¢ U3ruOoM U
COKATHH

cpese

| Jins cten Tomumuuoi Gonee 20 ¢cM K3 KHpHOHYA H
KaMHEH BCeX BHJOB, H3 KDYNHBIX OIIOKOB, 20 595
KMpHHYHAas BHOPHpOBaHHAS NPU IPOLEHTE MyCTOT i ’
He Gonee 55%, peaHoro OyTa u 6yToberoHa

2 Jlna cren TomuuHOH Gonee 20 cM U3 KHpIHYa H
KaMHed BceX BHJIOB, M3 KPYNHBIX OJIOKOB IpH 250 2.4
nporeHTe 1mycToT 6omnee 55%

ITO0 HEIICPEBA3ZAHHOMY
CCYCHHIO.

3 Jlna creH U3 KWUpOMYa, KaMHEH, OoxoB 23 4.0*
» 2

tonmuaoi 20 cM, HO He MeHee 8,5 cM
10 IIEPEBSI3aHHOMY CEYEeHHIO:

2.4

4 W3 KpyUHBIX M MENKHX OJIOKOB M3 SYCHCTBIX
2.2 225
O6eToHOB

* 3pageHme Kod(duuueHTa HOIYCKAeTcs YTOYHATh MpH mposeaeHun ucmbitanuii mo I'OCT P 57350 u
pEeryJApHBIX MPOBEPOK Ha cTpouTenbHOM miomanke mo I'OCT 24992, Ho ero 3HaueHHe NODKHO OBITh He MEHee

2,4.

Moaysin ynpyrocTa H AedopmManuii KJIaJKd NPH KPATKOBPEMEHHOH H
AJMHTEJLHOM  HAarpy3ke, yHpyrde XapaKTepHCTHKH  KJAJAKH,
nedpopmanun  ycaaku, Ko3QPHUMEHTHI JHHEHHOro pacuiMpeHusi H
TpeHHs

6.24 Mopynb ynpyroctd (HadaibHbI MOJyns AedopMmanuit) kimaaku Eo
Tpy KpATKOBPEMEHHO# Harpy3Ke JOJDKeH NPUHUMAThCS PABHBIM:
JUIsl HeapMUPOBaHHON KIIaJKH

Eo=aRu; (6.2)
JJig KJIaJKH ¢ IIPOAOJIBHBIM apMHAPOBAHUEM
EO — aRsku. (63)

B odopmynax (6.2) u (6.3) o — ymnpyras XapaKTEpUCTHKa KIIaaKH,
npuHUMaeTcs 1o Tabauie 6.16.

Mojyiib YIpPyrocTH KIaOKH € CEeT4aThIM apMHUpPOBaHMEM IPUHUMAETCS
TaKHM ke, KaK JIJIi HeapMHPOBaHHOM KIIA/KH.

JInsg Kmaakd ¢ MPOAONBHBIM apMHUPOBAaHHMEM YIPYTYIO XapaKTePUCTHUKY
clie/lyeT IPHHNUMATh TaKOH K€, KaK Ul HeapMUPOBaHHOM KIlaJIKH;
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R, — BpeMeHHOe CONPOTHUBIEHHE (CPEJHUM TpeeN MPOYHOCTH) CHKATHIO
KITaJKH, onpeesieMoe mo 6.23.

VIpyryro XapakTepHCTHKY KIaJKH C CETYaThiM apMHUPOBAHHEM CleIyeT
ONpeENATh 110 (popMyJie

(6.4)

(04 k=(l
> R

sku

B dopmynax (6.3) u (6.4) Rgu, — BPEMEHHOE CONPOTUBIEHUE (CpeIHHMA
TpejieN MPOYHOCTH) CXKATHIO aDMUPOBAHHOM KIIAJKH M3 KMPIIMYa WM KaMHeH
npu BeIcoTe psja He Gonee 150 MM, onpe/enseMoe 1o bopmynam:

JUIS KJIaJKH C TIPOJOJIBHON apMaTypoi

R
Rsku =kR + 1:)"5|'> (6.5)
JUTSL KJIaJIKH C CETYaTOH apMaTypoi
2R 1
R, =kR+—2=; 6.6
sku 100 ( )
L — MPOLEHT apMHUPOBaHMS KKK,
IS KJIaKH C IPOJIOJIBHOM apMaTypoi
AS
=—2100,
e A

k
rne As u Ay — COOTBETCTBEHHO ILIOIIAAM CEYECHHS apMaTypbl U KIIAIKH, IS
KITaJKH ¢ CETYaTOM apMaTypoit | onpezensercs mo 7.31;

R, — HOpDMATHBHBIE COIPOTHMBIEHHA apMaTypel B apMHPOBaHHOM
KJiajiKke, mpuHUMaeMsble i craneil kinaccoB A240 u A400 B
cootBetrcTBUM ¢ CIT163.13330, a misg cranu knacca B500 — ¢
xoadduirenToM ycrosuit pabots 0,6 mo CII 63.13330.
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Taonuima 6.16

Ympyras xapakTepHCTHKa O,
B IIPH Mapkax pacTBopa P IPOYHOCTH
pacTBopa
25-200 10 4 0,2 HYJIEBOI
1 W3 kpynHbIX OI0KOB, M3rOTOBJIEHHBIX U3 TAKEJIOT0 U
KPYIHOIOPUCTOro H6eTOHA Ha TKEIBIX 3aNOTHHTEIISIX U
3 TSKEJIOTO IIPHPOIHOTO KamHs (y = 1800 kr/m’) 1500 (1000 750 750 500
2 W3 kaMHel, H3rOTOBJIEHHBIX U3 TSDKEJIOro 6eToHa,
TSDKENBIX IIPUPOIIHBIX kaMHel u 6yTa 1500 [1000| 750 500 350
3 W3 KpyIHBIX 6JI0KOB, H3rOTOBIICHHBIX W3 6eTOHA HA
MOPHMCTHIX 3aOJIHUTENSAX U TIOPH30BAHHOTO,
KPYTHOMOPHCTOro GETOHA Ha JIETKHX 3aIOTHUTEAX,
[UIOTHOT'O CHJIMKATHOro 0eTOHA M M3 JIETKOro NPHPOJHOTO
KaMH 1000 | 750 | 500 500 350
4 W3 xpynHbIX 610KOB, M3rOTOBJIEHHBIX U3 AYEHCTHIX
OEeTOHOB:
aBTOKJIaBHBIX 750 | 750 | 500 500 350
HEaBTOKJIABHBIX 500 | 500|350 350 350
5 W3 kaMHel, H3rOTOBJIEHHBIX U3 T4E€UCTHIX OETOHOB:
ABTOKJIABHBIX 750 500 | 350 350 200
HEaBTOKJIABHBIX 500 | 350|200 200 200
6 V3 kepaMU4ecKUX KaMHeii (kpoMe KpynHOQOpMAaTHBIX) 1200 {1000| 750 500 350
7 U3 kupridya KepaMH4ecKoro riacTH4eckoro
TIpecCOBaHMA MOJHOTEIONO U IyCTOTENIOro, 3
IIyCTOTENBIX CHIMKATHBIX KAMHEH, 13 KaMHei,
WM3rOTOBTEHHEBIX W3 GETOHA HAa MOPUCTHIX 3aIOJIHUTE/IAX U
IIOPU30BAHHOTO, U3 JIETKHX PHPOJHBIX KaMHe#H 1000 | 750 | 500 350 200
8 V3 xupnHga CHIMKATHOTO MOJIHOTENIOro U myctoresnoro | 750 | 500 | 350 350 200
9 W3 kupnHya KepaMI4eckoro TMoTyCyXoro NpeccoBaHus
[OTHOTEJIOrO | ITyCTOTEIOr0 500 | 500|350 350 200

[MlpumMevyaHus

1 IIpu onpenenenuy k03PUUHEHTOB POTOTLHOTO M3ruba As SNIEMEHTOB ¢ THOKOCTEIO [o/i < 28 mmn
otHomenueM lo/h < 8 (cm. 7.2) momyckaercs NPHHHMATh BEJIHUMHBI YIPYTOH XapaKTEPHUCTHKH KIaIKH M3
KHpITHYa BCEX BHIOB KaK M3 KMpNH4a [UIACTHYECKOTO NMPEeCCOBAHMA.

2 TlpuBejicHHbIE B HacToAmel Tabmuue (MyHKTH 7 — 9) 3Ha4YeHHA YNPYrodl XapakTepPHCTHKM oL JUli
KUPITHYHO#M KJIa/IKK PACTIPOCTPAHsIOTCA Ha BUGPOKHPIIAYHBIE TAHeH U GIIOKH.

3 Vnpyras xapakTepHcTuka 6yTo6eToHa npuHHMaercs pasHoii o = 2000.

4 Jlna kiafK¥ Ha JETKMX PacTBOpaxX 3HAY€HHs YNPYroH XapaKTEpPHCTHKHM C. CIEIyeT NMPHHUMATh II0
HacTosmei Tabmuie ¢ koadduperTom 0,7.

5 Vhpyrue XapakTepuCTHKM KIaJKH M3 NPHPOAHBIX KaMHEH, MOJMCTHPOIOETOHHBIX OJIOKOB, a TaKue
KIaAKH Ha KIEEBHIX PACTBOPaX M KJeAX, MOIYyCKAEeTCS YTOYHATE MO CIENHANBHBIM yKa3aHUSIM, COCTABICHHBIM
HA OCHOBE PE3YJILTATOB 3KCIIEPHMEHTAIBHBIX MCCIIENOBAHNA U YTBEPIKIEHHBIM B YCTAHOBJICHHOM TOPS/IKE.

6 Jna xnamkd U3 KpynHO(hOPMATHBIX KaMHeEH oL ClemyeT NMPHUHHMATh Kak Ul KePaMHYECKHX KaMHei ¢
ko3 pumuentom 0,7.
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6.25 Moxyns nedopmanuii Kiaaku £ 10/DKeH IPUHEMATBCA:

a) IpM pacueTe KOHCTPYKIHH MO MPOYHOCTH JUIsl ONPEeNICHHs YCHINH B
KTaqKe IpH 3HAKOTEPEMEHHBIX M  MANlOIMKIOBBIX —HArPYKeHUsx (mms
ONpejieNieHHs YCUIUH B 3aTsKKax CBOJOB, B CIOAX CIHKATBIX MHOTOCJIOMHBIX
CeueHWi, YCHIMH, BBI3BIBAEMBIX TEMIEPATYpPHBIMM JeDOPMALMAMHU, TIPH
pacdeTe KJIaAKU Hall paHa0akaMy HIIH TI0]l PacIpe/IeIUTENbHBIMH MOsICAMM ) 10

dopmyite
E=0,5Eq, (6.7)

rie E; — MOAyJNs YOpyrocTd (HayajbHBIA MOmynb Jaedopmaruii)
KJaIKH, onpe/elisieMblii o Gopmyam (6.2) u (6.3).

6) mnpu ompeneneHuH nedopmaimii KIagKM OT MPOJOJIBHBIX HIIH
TIOIIEPEYHBIX CHJI, YCHIIMM B CTATHYECKH HEOIPE/EIMMBIX PAMHBIX CUCTEMAX, B
KOTOPBIX OJNEMEHTHl KOHCTPYKIMH U3 KIaJKd PpaboTaloT COBMECTHO C
3NeMeHTaMH W3 JPYyIHX MaTepHajioB, IepHoja KojebaHWd KaMeHHbIX
KOHCTPYKIIHH, )KeCTKOCTH KOHCTPYKIHH 10 (hopMmyIre

E = 0,8Eq. (6.8)
6.26 Jlnsi HeIMHEWHBIX PacyeToOB OTHOCHTENbHBIE Je(opMaly Kiaakd €

Ipd  KPaTKOBPEMEHHOH HArpy3Ke MOTYT —ONpEJEeNAThCS TPH  JIEOGBIX
HaIpsDKEHUSIX 110 opMyie

g:lein(;-LJ (6.9)

o LIR,

TIpy 3aBUCHMOCTH MEXIy HAaIpsUKeHMSIMH U JedopMalusaMy 1o Gpopmyiie
(6.9) TaHreHIMATBHBIA MOALYIb AedopMalluii oNpeenseTcs o Gopmyie

[¢)
E, =E, [1—1’1}{“}. (6.10)

6.27 OrtHocutenpHass nAedopManys KIAAKH C YYETOM IIOJ3YyYECTH
onpeemnsieTcs 1Mo Gpopmy.ie

(6]
E=v—, (6.11)
EO
rge © — HalpsbKkeHHe, IPH KOTOPOM OIpeNeNsaeTcs €,
v — KO3(QOHIHEHT, yYUTHIBAIOIINA BIUAHHUE ON3YYECTH KIIaIKHU:
v=1,8 — i1g KIagKu |3 KepaMUYECKHX KaMHEH, B TOM YHCI]E

KPyIMHO(QOPMATHBIX, C BEPTHKAJIBHBIMHM  IEJIEBHIHBIMU
nmycToTaMu (BeicoTa kKamHsA oT 138 10 220 Mm);

v=22 — i KJIagKi W3 KepaMH4eCKOro KHUpIHYa ILUIACTHYECKOro M
IIOJTyCYyXOT'0 IIPECCOBAaHM;
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v=2,8 — 18 KJIaaKd U3 KPyIHBIX OJIOKOB MIIM KaMHEW, U3 OTOBJIEHHBIX
W3 TsDKeIIoro 0eToHa;
v=3,0 — I8 KIaJK{d W3 CHIMKATHOTO KMPNKYa U KaMHEH IOJHOTEJIBIX

¥ IyCTOTEJIBIX, a TAloKe U3 KaMHeH, H3TOTOBIEHHbIX U3 OeToHa
Ha TOPUCTHIX 3aIlOIHUTENsX MM IOPH30BAaHHOTO U
CHJIMKATHBIX KPYITHEIX OJIOKOB,;

v=3,5 — Ui KJIQJKd W3 MEJIKUX M KDYIHBIX OJIOKOB WJIH KaMHEH,
W3TOTOBJICHHBIX M3 aBTOKJIABHBIX SYEUCTHIX O€TOHOB;

v=4,0 — TO e, H3 HEAaBTOKIABHBIX SYECHCTEIX OETOHOB M
MIOJIUCTUPOJIOETOHOB.

6.28 Moayns ynpyrocTd Kiangkud Eo npy NOCTOSHHOM M IJIMTENBHOM
Harpy3Kax C y4eTOM IION3Y4YeCTH CJIEAyeT YMEHbIUaTh MIeNCHHEM €ero Ha
K03(pHULIUEHT MOI3YIECTH V.

6.29 Moayns ynpyrocTd U JepopMaluii KIaaky W3 MPUPOIHBIX KaMHEH
JIONMyCKaeTcss MNpPHHEMaTh Ha OCHOBE DE3YJBTATOB OKCIEPUMEHTAIBHBIX
HCCIIeIOBaHHM, YTBEP)KICHHBIX B yCTaHOBJIEHHOM IMOPSIKE.

6.30 Jlebopmaruy ycaakd KIaAKd H3 KEPaMHUYECKOro KHpIU4Ya u
KepaMHYECKHX KaMHel, B TOM YHCIIe KpyTHODOPMATHBIX, He yIHTHIBAIOTCS.

Jleopmariuu ycaaiky clefyeT NIPUHHUMATD JJIS KIIaaoK:

W3 KUpIW4a, KaMHeW, MEeIKHUX H KPYIHBIX OJIOKOB, M3rOTOBIEHHBLIX Ha
CHJIMKATHOM HJIA [IEMEHTHOM BsiKyIieM, — 3-107%;

U3 KaMHeH ¥ OJ0KOB, H3TOTOBJIEHHBIX U3 aBTOKIIABHBIX SYEHCThIX OETOHOB
Ha TIeCKe ¥ BTOPHYHBIX NPOIYKTax o0oralieHus pasiuytbix py, — 4-107;

TO e, U3 aBTOKJIABHBIX O€TOHOB Ha 3071¢e — 6107,

6.31 Mojayns caBura KiaJku cliefyer npuHuMare paBHeiM G = 0,4 Ey, rae
Ey — MOIyIb YIPYTOCTH IPH CIKATHH.

6.32 3HaueHuss K03(O(PHUIIMEHTOB JTUHEHHOTO PACIIUPEHUs KIAOKH CIIETyeET
NpPUHUMATE 1o Tabnuue 6.17.

Ta6numa 6.17

MaiEe ik e Koapduuuent nuneitnoro
paclIMpeHus KIaaku o, rpan.”’
1 Kupriny kepaMH4ecKHi MONTHOTENBIH, IyCTOTEIbIH B KEPaMHYECKHE 0,000005
KaMHH
2 Kupnud cunMKaTHbIM, KaMuK U 6J10kH GeToHHBIE M 6yTOOETOH 0,00001
3 IIpupoHble KAMHH, KAMHH 1 OJIOKH M3 S4EHUCThIX 6ETOHOB 0,000008
[Ipumeuanue — 3HaueHUd KOIQQHMIMEHTOB JNHMHEHHOTO pacIIMPEHHA IS KIAJKU U3

HOJII{CTHPOJIGETOHOB M JpYyrdx MaTe€pHaoB JOIyCKA€TCA NIPHHHUMATD I10 OIIBITHBIM JaHHBIM.

6.33 KoadduumeHT TpeHus [, caenyeT NpUuHUMaTh 1o tabuuie 6.18.
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Koo (pHIUHEHT TPEHHS L 1p IPH COCTOSIHUH TIOBEPXHOCTH
Marepnan
CYXOM BJIZKHOM
1 Knanka no kiajake i OeToHy 0,7 0,6
2 Jlepero 110 KJIaJike HId GETOHY 0,6 0,5
3 Ctanp 1o Kiajike Wik 6eToHy 0,45 0,35
4 Knanka u 6eTOH I0 TIECKY MJIM 'PaBHIO 0,6 0,5
5 To e, IO CYTJIMHKY 0,55 0,4
6 », IO IVIMHE 0,5 0,3

7 PacyeT 3/1eMEHTOB KOHCTPYKIMH 1O NpeJebHbIM COCTOAHUAM
nepBoii rpynnel (1o Hecyuiei cnocodHocTH)

HeHTpa.ﬂbHO-C}KaTBIe 3JIEMEHTbI

7.1 Pacuer 3IIeMEHTOB HEapMHMPOBAaHHBIX KaMEHHBIX KOHCTPYKIMH IpH
IEHTPaJbHOM CIKaTHH ClIeYeT BBIIOIHATH 110 (hopMyJie

N <m,pRA, (7.1)
rne N — pacdeTHas IpOJ0JIbHAs CHIIA,
R — pacueTHOE CONPOTHBICHHE CXKATHIO KIIAIKH, ONpeeseMOoe 10

Tabmumam 6.1 — 6.10;
—  K03(QUIHEHT IPOIOJIEHOr0 U3rubda, onpeensemMsli no 7.2;

¢
A — mJIomaaL CeYeHHUs DJIEMEHTA,
mg — KOIGOUIMEHT, yIUTHIBAIOIIMK BIMIHKE JJIUTEIbHON Harpy3Ku

¥ omnpezenseMsiit o Gopmyite (7.7) npu egg = 0.
Ecny MeHBIIHH U3 IBYX pa3MeEPOB MPSIMOYTOJILHOTO MONEPEYHOTO CEYEHHUs

aneMenTa > 30 cM (WM MEHBIIIHHA paguyC HHEPLWH dJIeMeHTa JII000To ceYeH s |
> 8,7 cM), KO3QOHUIIUEHT M, ClieAyeT IPUHUMATh PABHBIM €MHULIE.

7.2 KosduipeHT MpogoasHOro u3ruba ¢ s 3JIeMEHTOB IOCTOSIHHOTO I10
IUIMHE CeYeHHs CcllefyeT NpUHUMAaTh 1o Tabiauue 7.1 B 3aBHCHMOCTH OT
rHOKOCTH 3JIEMEHTa

M =2 (7.2)
1
HJIH IPpAMOYTOJIBHOT'O CINIOIIHOI'O CE€YCHHUA IIPH OTHOIICHHUH
/

U YIPYrod XapakTepUCTUKHU KIIAJKU O, IPUHUMaeMoi 1o tabmure 6.16, a
JUIsI KJTaJIKH C CeTYaThIM apMUpOBaHUEM — 1o popmyite (6.4).
B dopmynax (7.2) u (7.3):
ly — pacderHas BbIcOTa (ANHHA) DJJIEMEHTa, OIpeAessieMas COIIACHO
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yKa3zaHusaM 7.3;

i — HauMEHBIIUN paJuyC HHEPLIMK CEYCHHUS STIEMEHTA;
h — MeHBIIUH pa3Mep MPAMOYTOJIBHOIO CeYeHUs.
Ta6nuima 7.1

I'HbKOCTh Ko dummenT npoKoJIbHOT0 H3rH0a (¢ MpH yNPYTHX XapakTePHCTHKaX KIaIKH o
M Ai 1500 1000 750 500 350 200 100
4 14 1 1 1 0,98 0,94 0,9 0,82
6 21 0,98 0,96 0,95 0,91 0,88 0,81 0,68
8 28 0,95 0,92 0,9 0,85 0,8 0,7 0,54
10 35 0,92 0,88 0,84 0,79 0,72 0.6 0,43
12 42 0,88 0,84 0,79 0,72 0,64 0,51 0,34
14 49 0,85 0,79 0,73 0,66 0,57 0,43 0,28
16 56 0,81 0,74 0,68 0,59 0,5 0,37 0,23
18 63 0,77 0,7 0,63 0,53 0,45 0,32 -
22 76 0,69 0,61 0,53 0,43 0,35 0,24 -
26 90 0,61 0,52 0,45 0,36 0,29 0,2 —
30 104 0,53 0,45 0,39 0,32 0,25 0,17 -
34 118 0,44 0,38 0,32 0,26 0,21 0,14 =
38 132 0,36 0,31 0,26 0,21 0,17 0,12 -
42 146 0,29 0,25 0,21 0,17 0,14 0,09 -
46 160 0,21 0,18 0,16 0,13 0,1 0,07 -
50 173 0,17 0,15 0,13 0,1 0,08 0,05 -
54 187 0,13 0,12 0,1 0,08 0,06 0,04 -

[IpuMevyaHHu

1 Koa(h(hHLMEHT (p PH NPOMEXKY TOUHBIX 3HAYEHUAX THOKOCTEH ONpeerieTcss HHTePIOALHeH.

2 Koo MIMEHTE @ Ui OTHOLICHHH As, TpeBBINAOMMX npenenbhbie (9.20 — 9.24), npuMeHstoTcs MpH
onpeneneHuu @ (7.7) B cilyyae pacueTa Ha BHEIIEHTPEHHOE CKATHe C GONBIIMMH SKCLEHTPHCHTETAMH.

3 Ilng KMagkd C CeTYaThiM apMHPOBAHHMEM 3HAUEHMA YNPYIHX XapaKTepHCTHK, ONpPeleNseMbie I10

dopmyue (6.4), MoryT 6bITE Menee 200.

7.3 PacyeTHble BHICOTBI CTE€H M CTOIOOB [/ IIpM OIpeneneHUun
K03(Q(PHUIIHEHTOB IPOJOIHFHOTO U3ruba (p B 3aBUCUMOCTH OT yCIIOBHH ONMPaHMs
WX Ha TOPU30HTAJIbHBIE OIOPEI CIIEAY€ET IPUHUMATD:

a) MPH HETIOABMXKHBIX IapHUPHBIX onopax /o = H (pucyHok 7.1, a);

6) mpu yIpyroi BepxHel omope M )KeCTKOM 3allleMJIEHHH B HIDKHEH orope:
ISl OJHOIIPOJIETHBIX 3anHuii /o= 1,5H, U1l MHOTONIPONIETHBIX 31anui /o= 1,25H
(pucynok 7.1, 6);

B) U CBOOOTHO CTOSIIMX KOHCTPYKLMHA /o = 2H (pucyHok 7.1, 6);

T) JUIsi KOHCTPYKLUM ¢ 9aCTUYHO 3alEMJICHHBIMH OIIOPHBIMH CEYEHHSIMHU —
¢ y4eToM (haKTHYECKOM CTelleHH 3allleMJIeHus, HO He MeHee /o = 0,8, rne H —
paccTosIHUE MEXKIy NEPEKPHITHAMM WK APYTHMH FOPU30HTAIBHBIMU OIIOPAMH,
IIpH JKeJTe300€TOHHBIX FOPU30HTAIBHEIX OIOPax — PAacCTOSHUE MEXIY HMMH B
CBETY;

n) npu xecTkux omopax (cM. 9.11) um 3amenke B cTeHbl COOpPHBIX
*Kele300€TOHHBIX TepeKphITHii npuHuMaercs o = 0,9H, a nmpu MOHOJMTHBIX
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}KeJ'[6306eTOHHBIX IIEPEKPBITHUAX, ONHpaeMbIX Ha CTCHBI IIO YE€TBIPEM CTOPOHAaM,
lo i O,SH;

e) €CJIH HaI‘py3KOI71 ABJISIETCS TOJNBKO COOCTBEHHAs Macca 3JIEMEHTa B
npejenax pacCYUThIBAEMOIO y4dyacTKa, TO pacyeTHylO BBICOTY lp cxaThIX

5JE€MEHTOB, YKA3aHHYI0O B HAacTOflIeM IIyHKTe, CIEAyeT yMEeHbIIaTh
yMHOKeHHeM Ha koadourment 0,75.
a zV (P:I o ‘ ;V (9:1 l N (p:]-
my= my= ngI
s 2 1 : T
H/3 0,3H
i 0,5H
+_ ¢, mg
H H/3 ®, m, H H @, m,
+_ 0,7H
H/3 Ut
i S L L
% y o d yrrred

a — MapHUPHO ONEPTHIX Ha HENOIBIDKHBIE ONOPEI; 6 — 3aIlEMJIEHHBIX BHHU3Y M UMEIOIIHUX BEpXHIOK YIPYTIYIO
omnopy; 6 — CBOGOIHO CTOAIIHX

Pucynox 7.1 — KosppuunenTsl ¢ u 1y O BHICOTE CKATHIX CTEH H CTOJI00B

7.4 3uauenus K03QOULHMEHTOB (P U M, UL CTEH W CTON0O0B, ONMPAOIIUXCS
Ha IIapHUPHBIE HETIOABLKHBIE OIOPHI, C PacueTHOH BBICOTOH /o = H (cM. 7.3)
TIpU pacyeTe CEYEHWi, PacIOOKEHHBIX B CPEIHEN TPETH BBICOTEL /o, ClexyeT
IPUHAMATH [OCTOSHHBIMH, PaBHBIMH DAacyeTHBIM 3HAYEHHAM @ H 7,
onpe/ie/ieHHBIM s JJaHHOTO 3nemeHTa. IIpu pacuere cedeHuil Ha ydacTkax B
KpaitHUX TpeTsX o KOOQUIHEHTEl (O U Mg YBEIMYUBAIOTCS IO JIHHEHHOMY
3aKOHY JI0 €IMHHIEI Ha orope (pUCyHOK 7.1, a).

JInsg cTeH W CTONOOB, MMEIOIIMX HHMKHIOIO 3alEMIIEHHYIO ¥ BEPXHIOIO
YIPYTYIO ONOpbI, IPH pacueTe CeYeHUH HIDKHEH YacT CTEHbI WiM cTonba 1o
BeicoTel 0,7 H TpUHMMAIOTCS pacyeTHhIE 3HAYEHUS (p U Mg, a MPU pacyere
ceueHHMit BEpXHEM YaCTH CTEHBI WM CTOJI0A 3HAYEHHMS () U Mg UL STHX CEYCHUH
YBEJIMYHBAKOTCS 10 SUHHIIBI [0 IMHEHHOMY 3aKOHY (PHCYHOK 7.1, 6).

Jlns cBOGOJHO CTOSIIMX CT€H M CTOJOOB IPHM pacyeTe CEYEHUH B HX
HkHeH yacTH (10 BeicoThl 0,5H) NpUHUMAIOTCS pacyeTHbIE 3HAYEHHUSA (P U Mg, &
B BepXHEW IOJIOBUHE 3HAYEHHS () H Mg YBEIWYMBAIOTCA [0 €IUHUIBI 110
JTMHEHHOMY 3aKOHY (pUCYHOK 7.1, 8).

B MecTe mepeceyeHHsl IPOIOJIBHOM M NONEPEYHOM CTEH, IIPH YCIOBHH HX
HAIEXKHOTO B3aMMHOI'O COEJMHEHHS, KO3(POUIUEHTHl (¢ U M, pa3pelraeTcs
NpuHEMATh paBHBIME enuHMIe. Ha paccrosuum H OT mepeceveHus CTeH
Ko3pGULHEHTE @ U mg onpefensrores mo 7.1 — 7.3. Jlnsg mpoMexyTOYHBIX
BEPTUKAIBHBIX ~ YJ9aCTKOB  KOIQQHUHMEHTEl @ H IIPUHUMAIOTCS
HWHTEPIIOJSILHUEH.

Mg
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7.5 B creHax, oclIableHHBIX IIpoeMaMH, MpPU pacuyeTe HPOCTEHKOB
K03 (PUIMEHT () IPHHUMAETCS 110 THOKOCTH CTEHBL.

JInsg y3KMX TPOCTEHKOB, IMMPHHA KOTOPHIX MEHBILIE TOJIIMHBI CTEHBI,
BBITIOJIHAETCS TAKXKe pacueT IMPOCTeHKa B IUIOCKOCTH CTEHBI, IPH 3TOM
pacueTHas BHICOTa IPOCTEeHKA MPHHUMAETCS PABHON BBICOTE IIpOeMa.

7.6 Jlyig CTyHeHYaTBIX CTE€H M CTONOOB, BEPXHSSA YaCTh KOTOPBIX MMEET
MeHblIlee TIONEPeYHoe ceueHue, KOO ULUUEHTEI () U /7, OTIPEIETSFOTCS:

a) IpY ONMUPAHUH CTeH (CTOJ00B) HA HEIOJABIKHbIEC IIAPHUPHEIE OIOPBI —
no Beicote lp= H (H — BeICOTAa CTeHBl HIM crojba corjacHo 7.3) H
HAUMEHBIIEMY CEUYEHHIO, PACIIONIOKEHHOMY B CPEJIHEH TPETH BBICOTHI

6) mpu ynpyroii BepxHel oIope WM IIPU €€ OTCYTCTBHM — I10 PacyeTHOH
BBICOTE [y, ONPEJIENIEHHON COrJIacHO 7.3, M CEYEHMIO y HIDKHEH OIIODEI, a MpH
pacdere BEpXHEr0 ydJacTka CTeHHI (cTonba) BEICOTOM H — 10 pacueTHOM BEICOTE
lo1 ¥ IOTIEPEYHOMY CEYEHHIO 3TOTO YJacTKa; [o; ONpesiensIeTcs Tak ke, Kak /o, HO
npu H = H.

BﬂeueHTpeH HO cKaTbl€ 3JIEMECHTHI

7.7 PacyeT BHEIEHTPEHHO CXAaTbIX HEapMHPOBAaHHBIX JJIEMEHTOB
KaMEeHHBIX KOHCTPYKIIHH ClielyeT BBIIIOIHATE 110 GopMyJie

N< mg(PlRAcm; (74)

roe A, — TUIOMIAAbL CHKAaTOW YacTH CEYEHHS IIPH IPSMOYIOJIBHOW SIIFOpe
HanpsDKeHUH (pUCYHOK 7.2), ompezensgeMas U3 yCJIOBHs, YTO €€
LEHTP TSDKECTH COBIIAJAET C TOYKOM IPHMIIOKEHHS pPac4eTHOU
npofoyibHOM cuibl  N. Ilomoxenwe TrpaHuibl Iomamd A
ompezeNseTcss U3 YCIOBHS pPaBEHCTBA HYIIO CTaTUYECKOTO
MOMEHTa 3TOM IUIOIIAaJA OTHOCHUTENBHO €€ IEHTpa TSHKECTH IS
IIPSIMOYTOJIBHOI'O CEYECHHS

AC:A( _zﬁ], (7.5)
h
g L 0e) (7.6)
2
B dopmynax (7.4) — (7.6):
R — pacueTHOe CONpPOTUBICHHE KIaJKU CKATHUIO;
A — IUIoUIab CeYEeHHUs IIEMEHTa;
h — BBICOTA CEYEHHMS B IUIOCKOCTH JIEHCTBHS H3rHOAIOIIEr0o MOMEHTA,
€0 — OKCIIEHTPHUCHTET pacdeTHOW CHIBI N OTHOCHTENIbHO IEeHTpa
TSDKECTU CEYEeHUS;
¢ — KO03(QOHUUMEHT INPOAOJBHOIO H3ruba Ui BCEro CeYeHHs B

IUIOCKOCTH JEHCTBHSA Harnﬁammero MOMCEHTA, OHpe,[[eJISIGMBII‘:I 110
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pacueTHO# BbICOTe aneMeHTa [y (cm. 7.2, 7.3), mo Tabmuue 7.1;

@c — KO03hOHIMEHT NPOJOIBHOIO M3ruba JUIA CXKATOH YaCTH CeUeHHS,
ompezeNseMblit 10 (aKTHUeCKO# BBICOTE dneMeHTa H 10 Tabumie
7.1 B TUIOCKOCTH JEHWCTBHS HU3rMOAIOIIEr0 MOMEHTa IIPU

OTHOILIEHUH
H
?\‘hc‘ = h_
c
WM TUOKOCTH
H
?"ic =P
IC
rme b, Wi, — BBICOTA W PagMyC HHEPIUH CXKATOM 4YacTH TIIOIEPEYHOro

ceueHms A, B INIOCKOCTH JIEHCTBHS U3rH0aI0IEero MOMEHTA.

Il IPSIMOYTOJIBHOTO CeueHus h. = h — 2ey.

Jlns TaBpoBoro ceyeHms (mpu ep > 0,45y) momyckaercss NPHOHKEHHO
npurumath A.=2(y — e))b u h. = 2(y — ), TAe y — paccTOsIHHE OT LEHTpa
TSOKECTH CEYeHHs DJIEMEHTa O €ro Kpas B CTOPOHY S3KCLEHTpUCHUTETa; b —
[IMpHMHA C)KATOH TOJNKM MM TOJNIIMHA CTEHKM TaBpOBOTO CEYEHHs B
3aBUCHUMOCTH OT HAaIPaBJICHUs] SKCIIEHTPUCHUTETA.

e | N

|
|
|
|
L v

T
&

-~

_ =
s
T

N

|
___/T
Hentp L

TAKECTH )5
CCHCHI A

\Ac

[

Pucynok 7.2 — BHelleHTpeHHOe C:KaTHe Pucynok 7.3 — 3nakonepemMeHHasi 3M0pa
H3rudarmero MOMeHTa JAJIs CKATOTO JIEMEHTA,
HArpy;KeHHOro Nnonepe4yHoii HArPy3Ko#
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Ilpy 3HAKONEpeMEHHOH »SmIope HU3rubaioIero MOMEHTa IO BBICOTE
aneMeHTa (PUCYHOK 7.3) pacder 10 MPOYHOCTH CIIEAYET BBIIOIHATE B CEYEHHUAX
¢ MAKCHMAJIbHBIMM HM3rHOAIONIMMH MOMEHTaMH  pPa3MYHBbIX  3HAKOB.
Ko3(hduIFeHT TPOJOIBHOTO U3rHba (. CIEAyeT ONpPEeeNsATh 10 BBICOTE YacTH
SleMeHTa B Mpejeliax OJHO3HAYyHOM OSIIOphl M3rMOAroIEr0 MOMEHTa IIpH
OTHOILIEHUSIX WITH THOKOCTAX

H, H.
Mite =—1 WA M =.—l
1 Loy
H2 2
U QA =—= HIH }p =—=,
c2 )
re Hiywn H, — BBICOTBI 4YacTedl »3JeMeHTa C OIHO3HA4YHOM SMIopoH
HU3rubaroIero MOMeHTa;
he1; it M hey; I.p — BBICOTHI M PaliyChl HHEPLIUU COKATOM YacTH DJIEMEHTOB B
CEYECHUAX ¢ MAKCUMAJIbHBIMHU H3TH0AIONMMH MOMEHTAMH;
o — Kodpdunuent, onpefenseMbli  TIO dopMynam,

IpUBEJCHHBIM B Tabnmie 7.2;
mg — KO3(Q@UIHEHT, ONpeeNsieMbli 110 GopMyiie

N 1,2¢
my =1-n—%5| 1+-—2% |, (7.7)
N h
rne n — Kod3hUIMEeHT, NPUHAMAEMBIH 1o Tabnuue 7.3;
N, ¢ — pacye€THad IIPpOoa0JIbHAA CHJId OT AJIUTEIIBHBIX HAarpy30K;
€0 — OKCHEHTPHCHTET OT HeﬁCTBHﬂ JIIATCIIbHBIX HAI'PY30K.
Tabnuma 7.2
B KIanku 31;1&'-[61—1}18 o JJIsl CeYEeHUHA
MPOH3BOJILHOM (hOPMEI MpAMOYTOJIBHOTO
1 Knajika BceX BH/IOB, KPOME YKa3aHHBIX B IHKTE 2 ey e
TaL21 45 1+-2 < 1,45
2y h
2 Knagka U3 KepaMH4YECKMX KHMpPIIM4Ya, KaMHEH H 1 1

610KOB IyCTOTHOCTRIO Gonee 25 %; M3 kaMHEH H
KPYIHBIX OJIOKOB, H3rOTOBJIEHHBIX H3 SYEHCTHIX,
MOJKMCTHPOJIOETOHOB H KPYITHOTIOPHCTHIX OETOHOB; U3
IPUPOAHBIX KaMHel (BKrouas 6yT)

MMpumeuanue — Ecmu 2y < A, To npu ompejeneHHH kodpdHIMeHTa ® BMeCTO 2y ClemyeT
NPHHHAMATS A.
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Tabnuma 7.3

I'mbxocTs KoaddummeHnt 1 i kiagku
M3 KepaMH4YECKHX KHpIHYa H KaMHel; W3 | 3 CHIMKATHOTO KUPITHYA M CHIIMKATHBIX
KaMHel 1 KpyTHBIX 0JI0KOB M3 TSIKEJIOTO | KaMHel; kaMHel u3 6eToHa Ha OPHUCTEIX
OeToHA; U3 MPUPOIHEIX KaMHel Bcex 3aI0JIHUTEIIX; KPYTIHBIX GI0KOB M3
An Ai BHIOB f9encToro Gerona
IIPH MIPOLIEHTE IIPOAOJIBHOTO apMHPOBaHHs
0,1 u MeHee 0,3 u 6oee 0,1 u MeHeE 0,3 u 6osee
<10 <35 0 0 0 0
12 42 0,04 0,03 0,05 0,03
14 49 0,08 0,07 0,09 0,08
16 56 0,12 0,09 0,14 0,11
18 63 0,15 0,13 0,19 0,15
20 70 0,20 0,16 0,24 0,19
22 76 0,24 0,20 0,29 0,22
24 83 0,27 0,23 0,33 0,26
26 90 0,31 0,26 0,38 0,30
I[IpuMedaHHe —JIna HeApPMUPOBAHHOM KIIaJKH 3HAYeHHA KO3 QULMEHTa 1) CllelyeT MPHHHUMATE Kak
s knagke ¢ apmupopanueM — 0,1 % um menee. Ilpu mpouenrte apmupoBanus Gonee 0,1 u menee 0,3
KO3(()HIMEHT 1| ONPEeIeNseTcs HHTePIOIISIHeA.

IMpu h = 30 cm wma i = 8,7 cM K03pQULIUMEHT m, ClemyeT NPUHUMATH
paBHBIM €IUHHUIIE.

7.8 Ilpu eg > 0,7y, xpoMe pacuera BHEIEHTPEHHO CHKATBIX JIEMEHTOB IO
¢opmyne (7.4), cnemyeT NMPOBOJUTH PacyeT IO PACKPHITHIO TPEIIMH B ILIBAX
KJIaJIKK COTJIaCHO yKa3aHusaM &.3.

7.9 Tlpu pacyere HECYUIMX M caMOHecyIux creH (cM. 9.10) TommumHoi 25
CM M MEHee CIIe[lyeT YYUTHIBATh CIyYalHBIA OKCIEHTPUCHTET e,, KOTOPBIH
JIOJDKEH CYMMHPOBAThCS C 9KCLIEHTPUCUTETOM IPOJI0IBLHOM CHITBI.

BenmuunHy ci1y4aiiHOr0 KCIEHTPHUCUTETA CIeAyeT IPHHUMATEL PaBHOM: s
HECYIIMX CTEH — 2 CM; JUI1 CaMOHECYIIHX CTEH, a TaKXe /IS OTHENBbHBIX CIIOEB
TPEXCIIOWHBIX HECYIIUX CTEH — 1 CM; /I MeperopoioK M HEHECYIIUX CTeH, a
TaKKe JUIs 3aloNHEHHMH (axXBepKOBBIX CTEH CIIy4YalHBIH SKCLIEHTPHUCUTET
JIOIyCKAaeTCsl HEe YYUTHIBATh.

7.10 Haubonplias BenMYMHA SKCHEHTPUCUTETA (C YUETOM CIYYaifHOTO) BO
BHEICHTPEHHO  CXKAaTbIX KOHCTPYKUHMAX ©0€3 MpoNOJbHON apMmaTypsl B
pacTsiHyTOH 30HE HE NOJDKHA IPEBBIIIATE: /Il OCHOBHBIX COUETAHHM HArpy30K —
0,9 y, nnsa ocobsix — 0,95 y; B cTeHax TONIMHON 25 CM U MeHee: Il OCHOBHBIX
coyeTaHUd Harpysok — 0,8 y, mis ocobeix — 0,85 y, mpu sTom paccrosHue oT
TOYKH NPUJIOKSHHS CUIIBL 10 OoJiee CHKATOro Kpasi Ce4eHust sl HeCYIIUX CTEH
CTOJIOOB JOJKHO OBITE HE MEHEE 2 CM.

7.11 DnemenTsl, paboTaoliMe HA BHELEHTPEHHOE CIKATHE, MODKHBI OBIThH
NPOBEPEHBI  PacyeToM  Ha  LEHTpalbHOe  CXaThe B IUIOCKOCTH,
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epIeHIMKYJSAPHOM K IUIOCKOCTH JEHCTBHS H3rHOAlomero MOMEHTa B TeX
CIIydasx, KOr/ja LHPHHA MX HONEPEIHOro ceueHus b < h.

Kocoe BHeLIEHTpPEeHHOE CiKaTHe

7.12 PacuerT 3J€MEHTOB INIpH KOCOM BHEIEHTPEHHOM CXKaTHH CIIeTyeT
BBIMIONHATE 1O (opMyie (7.4) mpH NpsAMOYrojbHOM 3IIOpe HANpsDKEHWH B
06oMX HampaBleHHsX. ILTomans CXaTod dacTH Ced4eHus A, YCIOBHO
IPHHAMAETCS B BUJE IPSIMOYTONBHUKA, LIEHTP TSHKECTH KOTOPOTO COBMAJAeT C
TOUKOM TIPMJIOKEHUSI CHIIBI M JBE€ CTOPOHBI OTPaHMYEHBI KOHTYPOM CEYCHUT
snemenTa (pUCYHOK 7.4), ipu 9TOM /e = 2¢p; be = 2¢o v Ac = 4cinch, TAE € ¥ Cp —
PACCTOSHHS OT TOYKH IPHITOKEHHS CHIIbI N 10 6I/KaAIIiX IPAHHL] CeYCHHS.

B ciydasx CIIOXXKHOrO IO (GopMe CedyeHHs JUis YIPOINEHHs pacdera
JOIyCKAeTCsl TIPUHUMATE TIPSIMOYTOJIBHYIO 9acTh CedeHus 0e3 yuera y4acTKOB,

YCIOKHSIOIHX ero GopMy (PHCYHOK 7.5).
Yo

entp
TAXKECTH
CEHUEHHA -

/

l Ae
I~ n N i / '&

.!‘_}__
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he

Ya

ebl' cb

be

b

Pucyuox 7.4 — PacueTHas cxema NpAMOYIroJIbHOI'0 CEYECHHH NPH KOCOM BHEHEHTPEHHOM CHKATHH
A4

| |

i
T
|
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S

Pucynox 7.5 — PacueTHasi cxeMa CJIOKHOI0 CeeHHs IIPH KOCOM BHELeHTPEHHOM CHKATHH;
miomaau A; H A; B pacyere He YYHTHIBAIOTCH
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3HaueHus M, P U My ONPEAEIIAIOTCS JIBAXK/IbL:
a) IIpH BBICOTE CEUEHHUs /1 MIIH pajiiyCce HHEPLHH i, ¥ SKCLIEHTPUCHUTETE €, B

HanpaBJIeHuH /;
6) IIpH BBICOTE CEUEHHS b MM pa[iiyCce HHEPLMH iy ¥ SKCLIEHTPUCUTETE e, B

HarpaBJIeHHH b.
3a pacyeTHYIO HECYIIYyI0 CIIOCOOHOCTh NMPUHHUMAETCS MEHbIIee U3 IBYX

3HAYEHWH, BEIYUCIEHHBIX 10 opMmyiie (7.4) pu ABYX 3HAYEHHUSIX O, (P U Mig.

Ecmu e, > 0,7 ¢, wima e, > 0,7 cp, TO KpOME pacyera II0 HECyIleH
CIIOCOOHOCTH [OJDKEH IIPOBOAMTHCS pacyeT IO PACKPBITHIO TPEIIMH B
COOTBETCTBYIOILEM HAIIPABICHUH 110 yKa3aHUAM 8.3.

Cmarue (MecTHOe C;KaTHe)

7.13 Pacuer ceyeHMil Ha CMATHE MPH paclpelelieHUH Harpy3KH Ha 4acTH
TJIOIIAI CEYEHHs CIeIyeT BBIIOMHATE 110 popMyie

N.<WdR A, (7.8)
rae N, — mnpoJoibHas C)KMMAIOIas CHjla OT MECTHOM Harpys3KH;
R. — pacueTHOe CONPOTHBIIEHHE KIaJKd Ha  CMITHE,
oIpejelisieMoe COTJIaCHO yKa3aHusaM 7.14;
A, — TUIOIIaAb CMSTHS, Ha KOTOPYIO II€pelaeTCs HarpysKa,
d=15-0,5¥ — [Ons KUpIUYHOM M BHOPOKMPIIMYHOM KIIAJKH, & TaKKe

KIagK¥ W3 CIUIOIIHBIX KamMHeH wWid  OJIOKOB,
U3TOTOBJIEHHBIX U3 TSKEJIOT0 U JIETKOro OETOHOB;
d=1 — pmug KIagkd U3 IyCTOTENbIX OETOHHBIX WM CIUIOLIHBIX
KaMHel W OJIOKOB W3 KPYIHOIIOPUCTOIO U SYEHCTOIo
0eTOHOB; KPYyITHO(OPMATHBIX KEpaMU4YECKUX KaMHEeH;
¥ — k03hOHUIKEHT IMOJHOTHl 3IIIOPHl JABICHHS OT MECTHOM
Harpy3Ku.

ITpu paBHOMEpHOM pacIpefeneHuu AaBieHus W = 1, npu TpeyronbsHOH
smope aasnenus P = 0,5.

Eciy 1oj omopaMd H3rHOaeMBIX 3JIEMEHTOB He TpebyeTcs yCTaHOBKa
pacnpeneuTeNbHbIX TUIMT, TO Aomyckaercs npuHumare Wd = 0,75 — s
KJTaJJOK U3 MaTepHaloB, YKa3aHHBIX B MyHKTax 1 u 2 Tabnuns! 7.4, u Wd = 0,5 —
IUISL KJIaJOK M3 MaTepHalioB, YKa3aHHBIX B IyHKTax 3 ¥ 4 Tabmunsl 7.4 u B
tabsune 7.5.

7.14 Pac4yeTHOE CONPOTUBICHHUE KKK Ha CMATHE R ClIeyeT OIpeAeaTh

o opmyie
R.=ER; (7.9)

a=<g . (7.10)

IA
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COoriaacHoO

roe A CeYyeHHs,

Ei

pacueTHas IUIOIIAIb
yKkazaHusM 7.16;
K03()OULHEHT, 3aBHUCAIIMHA OT MarTepHana KIaJKu M MecTa
TIPUJIOKEHHUS HATPY3KH, onpesessercs no Tabmunam 7.4 u 7.5.

Ta6nuna 7.4

onpeneinsieMas

£\, IUIA HArpy30K 110 CXeMe
PucyHox 7.6, a, 6, 81, 0, od PucyHok 7.6, 6, 2, e, u
Marepuan KiaaKH cymMma cymMma
MeCTHasi | MECTHOM M | MeCTHas | MecTHOH H
Harpy3ka | OCHOBHOM | Harpyska | OCHOBHOM
Harpysok Harpy3ok
1 TMonHOTENBIH KUPIHWY, CIUIOUIHEIE KAMHH M KPYITHBIC 2 2 1 1.2
6JI0KH M3 TsDKesIoro 6eToHa Wik 6eToHa Ha MOPHCTBIX
3aroIHATENAX Kiacca B3,5 u Beime
2 KepaMuueckue KAPIAY H KaMHH C IyCTOTamu (Kpome 1.5 2 1 1,2
kpynHOGOpMaTHbIX), GyTobeToH
3 IIycroTenbie GeToHHBIE KaMHH H 6710kH. CIUIOIIHEIC 1,2 1.5 1 1
kaMH# 1 6110ku u3 6etona M35. Kamuu u 610ku 13
sgercToro 6eToHa ¥ MPUPOAHOro KaMHA
4 JIyist BceX THIIOB KIIaJKH TIPH pacTBope Mapku < M10 1 1 1 1

[IpuMeyaHHus
1 Jnst KazioK BCeX BUAOB Ha HEOTBEP/ICBILEM PACTBOPE HIIM Ha 3aMOPOXKEHHOM pacTBOPE B MEPHOJL €T0

OTTAMBAHMA TIPH 3MMHEH KiIajKe, BHITONHEHHOM CIOCOGOM 3aMOpaKMBaHWs, NMPUHUMAIOTCS 3HAYEHHA &1,
yKa3aHHbIE B IyHKTEe 3 HacTOsAMIEH Tabmuiib.

2 Jins KMpnMua, KamHed W ONOKOB, KpOMe KepaMHMYeCKWX, MyCTOTHOCTBIO Oonee 27 % 3HaueHHe
xoa(unreHTa &) IPUHAMAETCS PABHBIM €/IHHHUIIE.

3. JI1s KepaMHueckoro KHpIMda M KaMHelf ¢ ImycToTHoCThIO Gonee 27 % 3HaueHue koadduumenta &,
ZIOTYCKAeTCsi IPUHUMATE 1o Tabmuie 7.5.

4 JIns nONHCTHPOJIOETOHHBIX OJIOKOB 3HAYEHHE &), IPHHUMAETCA 110 SKCEPHMEHTAILHBIM JaHHBIM.

Ta6nuna 7.5

&1, IUI HArpy30K IO CXEME
Pucynok 7.6, a, 1, x Pucynok 7.6, 6,1, e, 1 Pucysok 7.6, B, B
Marepuan KiaJxu cymMMa cyMMa cymMMa
MecTHasg | MECTHOM U | MecTHad | MECTHOH M | MeCTHas | MECTHOH M
Harpy3ka | OCHOBHOH | Harpy3ka | OCHOBHOW | Harpys3ka | OCHOBHO¥
Harpy3oK Harpy3ok Harpy30K
Kepamudeckuii
KpynHo(hOpMaTHBIH
pynHodop 11 12 1,0 1,0 1,1 12
KaMeHb ITyCTOTHOCTBIO :
ot 40 % 1o 55 %

MpumMedaHusd

1 I'ny6una onupanus 6anok Ha KiIaaky (pHCYHok 7.6, B, u 7.6, B1) noinkHa 6bith He Menee 380 mm. Ilpu
MeHbIeH riryOuHe ONMpaHus HeoOX0IMMO IIPUMEHSTh PACTIPEAEIHTENbHbIC IUTHTEL
2 IIpu Gonbniel MyCTOTHOCTH KaMHs BO BCEX CIIydasx Ko3(QQHIMeHT &1 MPUHUMAETCA PABHBIM eIHHHULE.
3 B cxeMax T, €, 4 MpEMeHseTcs knanka 3 kamHed 2,1 H® u xupnuya 1 H® ¢ 3anonHenueM WIBOB
pacTBOPOM (MM MPHMEHSIOTCS PACTIPSISTHTEbHbIE TUIHTBI).
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Ilpu pacdeTe Ha CMATHE KIJKA C CETYATEIM apMUPOBAHHMEM PacieTHOE
COTIPOTHMBIICHHE KIaJKH R. NPUHUMAETCS B dopmyne (7.8) OONBIIMM U3 ABYX
snadennii: R, onpenensemoro 1o dopmyie (7.9) s HeapMUPOBaHHOH KIIaJKH,
wii R, = Ry, TAe Ry — pacdeTHOe COMPOTHBICHME KIAJKA C CETIaThIM
apMUpOBaHHEM IPH OCEBOM CIKATHH, ONpPEIEeNIeMoe II0 dopmyne (7.23) wniu
(7.24).

B kmamke w3 KaMHed M OJIOKOB ITyCTOTHOCTBIO 48 % wu Oonee 1pu
ONMpaHK¥ TIePEKPHITHiA U OATIOK Ha rIyOrHy 25 CM U MEHee ClIeyeT IPOBOJUTD
JOTIOJHATENBHbIA pacueT KIaJKd Ha CKalblBaHHE M CPE3 B COOTBETCTBHH C
nyakroM JK.13  DpUIOKeHHs K, wiM mpegycMarpuBaTh  BEIITOJTHEHUE
KOHCTPYKTHBHBIX MEPOTIPHATHH B COOTBETCTBUH C ITYHKTOM A3,

a 7]

y : \ ¢
o ¢ i 4447
h

) bn]

h
A SR

a L—H
b
q b/2 ,bi2 9 = R
s ]_zﬂngS
= = -
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a — u — PaznuuHeie CJIydanu MECTHOI'O CiKaTHA

Pucynox 7.6 — Onpepgejenne pacueTHbIX IJIOMANEH ceYeHHi NPH CMATHH (MECTHOM CHKATHH)
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7.15 Tlpu omHOBpPEMEHHOM [EHCTBHY MECTHOH (ONMOpHbIE peakuuu Oalok,
IIPOTOHOB, IEPEKPHITHA W T.I.) ¥ OCHOBHOH HAarpy3ok (Bec BeIIIENEKAIICH
KIagKM W Harpyska, Nepelalolascss Ha 3Ty KIaJKy) pacyeT NpOBOAHTCS
pas/ie/IbHO Ha MECTHYIO Harpy3Ky 4 Ha CyMMy MECTHOM U OCHOBHOM HArpys3oK,
NpH STOM TIPMHHMAOTCS Pa3iudHble 3HadeHus &; no Tabmuue 7.4 u Tabmuue
7.9,

CII 15.13330.2020

I[Ipu pacueTe Ha CyMMy MECTHOM M OCHOBHOM Harpy3oK pa3perlaeTcs
YYUTHIBATH TOJBKO Ty YaCTh MECTHOH Harpy3KH, KOTOpast OyneTr nmpuiIokKeHa 10
3arpy KeHusl IUIOIIA/ I CMATHA OCHOBHOMN Harpy3Koi.

IIpuMmeuaHue — B ciydae, korma Iiomank Ce4eHus J0CTATOUHA /il BOCTIPUATHS OtHOH
JIMIIG MECTHOM HArpy3KH, HO HEIOCTATOYHA I BOCTIPHATHS CYMMBI MECTHOH H OCHOBHOH Harpysok,
JOMyCKAeTCA yCTPaHATh Iepeady OCHOBHOH Harpyskd Ha ILIOMIah CMATHs TIyTeM YCTPOHCTBA
MPOMEXKYTKA WM YKJIAJKH MACKOH MPOKIAAKM Hall ONMOPHBIM KOHLOM IIPOroHa, Ganku WM

MepPEMBIYKH.

7.16 PacuerHas IUIOIIANbL cedyeHMS A OIpelessieTcs II0 CIEAYIOIUM
IIpaBHJIaM:

a) NIpM IUIOMAAM CMATHS, BKIIOYAIOLIEH BCIO TONIIMHY CTEHBI, B
pacueTHyIO TUIOIIA/b CMATHS BKIIOYAIOTCS yYaCTKU JTMHOH He 0oJiee TONIIIUHBI
CTEHBI B K&KAYIO CTOPOHY OT FPaHMIBI MECTHOH HAarpy3KH (CM. pUCYHOK 7.6, a);

6) Ipu IUIOIIaaX CMSTHS, PACIOJIOKEHHOM Ha Kparo CTEHBI IO BCeH ee
TONIMHE, pacyeTHas IUIOMIAJb PaBHA IUIOIAAX CMSTHSA, a NPU pacyere Ha
CyMMy MECTHOM H OCHOBHOM Harpy3oK IPHHHMAeTCs TaKXkKe pacyeTHas
IJIOIA/b, YKa3aHHasl Ha PUCYHKe 7.6, 6 IyHKTHPOM;

B) NpW ONMPaHWM Ha CTEHy KOHIOB IPOTOHOB M 0aloK B PacyeTHYHO
IJIOIAans CMSTHS BKIIOYAETCS IUIOMIAAb CEYEeHMs CTEHBI IUMPWHOM, PaBHOM
ryGuHe 3a/Ie)IKi OLIOPHOTO yJacTKa IPOroHa WiM Ganukw, U JUIMHOH He Oonee
PACCTOSHUS MEXIY OCSMHE JIBYX COCETHUX IPOJIETOB MeXy OankaMu (PHCYHOK
7.6, 6); eciH paccTOSHUE MeXAy OajlkaMu MpPEBBIIIACT JBOHHYIO TOJIIIMHY
CTeHBI, JUIMHA PACUETHOM IUIONIAiA CEYEHHs ONPEIENAETCS KaK CyMMa IIUPUHEI
Gaku b, U yIBOEHHOM TOJIIHUHBI CTEHBI /1 (PHCYHOK 7.6, 61);

r) IpW CMATHH IIOJ KpaeBOH HAarpy3KOM, NPHIOXEHHOW K YTIIOBOMY
y4acTKy CTEHbI, pacueTHas IJIONIa/ b paBHa IUIOIIAH CMATHS, a TIPH pacyeTe Ha
CyMMy MECTHOM M OCHOBHOW Harpy30K NPHHHMAeTCi pacyeTHas IUIOIIalb,
orpaHuYeHHas Ha PUCYHKe 7.6, 2 IyHKTUPOM;

1) NpH IUIOMIAJM CMSTHS, PACHOJIOKEHHON Ha YacTH IJIMHBI U IIHPUHBI
CedeHHs], pacuyeTHas IUIONIafb IPHHUMAETCS COINIACHO PHUCYHKY 7.6, 0. Ecmm
[UIONIAh CMATHS Pacrojio)keHa BOIM3M OT Kpas CEYeHHs, TO IIPHU pacyeTe Ha
CyMMy MECTHOM ¥ OCHOBHOM Harpy3oK MpHHMMAeTCs pacyeTHas IUIoLanb
CeueHws, He MEHbIIas, YeM olpe/eiseMas 10 PUCYHKY 7.6, 2, TP IPUIIOKEHHH
TOM e Harpy3KHd K YITIOBOMY y4YacTKY CTEHEL,

e) mpW IUIOLAIM CMSTHS, DACIOJOXEHHOW B Mpeleiax MHISACTPEI,
pacdeTHas IUIoIa b paBHa IOy CMATHS, & IPH pacdyeTe Ha CYMMY MECTHOX
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W OCHOBHOHM HAarpy30K NMpPHUHHMMAETCS pacyeTHas IUIOLajb, OrpaHHYeHHas Ha
pucyHke 7.6, e IyHKTHPOM;

)K) TIpH TUIOLIAAH CMSATHS, PaClIOJIOKEHHO! B Npe/ieNaX MAISCTPEL U JaCTH
CTeHbI WM TIPOCTEHKAa, yBEIMYEHHME PACUYETHOW IUIOIAAM IO CPaBHEHHIO C
[IONAIBI0  CMATHS ~ CIeIyeT  YYUTBIBaTh  TOINBKO  JJIsI  Harpysku,
PaBHOJIEACTBYIOIIAs KOTOPO# MPHIJIOKEHA B NPEJIENax MOJIKK (CTeHBI) WK K€ B
npenenax pedpa (MMUIACTPBI) C SKCLEHTPHCUTETOM € ~ 1/6L B cTOpOHY CTEHBI
(rme L — JivHA IIOMAIH CMATHS, €o — SKCIEHTPHCUTET MO OTHOLICHUIO K OCH
[UIom@ad CMATHs). B 3THX ciydasX B pacyeTHYIO ILIOIIaAb CEYCHHS
BKITFOYAEeTCs] KpOMe TTONIAM CMSITHS JacTh TUIOIIA/ CeYCHHS MOJIKH MIHMPHHOH
C, paBHO# TTyGHHE 3a/ielIKi OINOPHOH IUIMTBL B KIaJKy CTE€HBI W JJIMHOH B
KaK/[yE0 CTOPOHY OT Kpas ILTHTHI He Goiee TONIIMHBL CTeHB! (PUCYHOK 7.0, 21C);

1) eciy cedeHre HMeeT CIIOKHYI0 (opMy, He IOITYCKaeTCsl yIUTBIBATE IIPH
OIpe/ieNIeHHy PAcdeTHOH IUIOIIA[X CeYeHHs YJacTKH, CBA3b KOTOPBIX C
3arpy’>KEHHBIM YYaCTKOM HENOCTaTOYHa M IepepaclpeNeieHus NaBIeHuUs
(yaacTku | ¥ 2 Ha pucyHke 7.0, u).

IIpumeuyanue — Bo Beex ciy4asx, NPUBEIEHHBIX HA PUCYHKE 7.6, B pacyeTHYIO IUIOLIA/Ib
ceueHust A BKITIOYAETCS TUIOMAb CMATHA Ac.

7.17 Tlpu omnmpaHwd Ha Kpail KIaJKd M3TMOaeMbIX d1eMeHTOB (0aiok,
IIPOTOHOB U T. I1.) 6€3 pacmpeneuTEbHIX UIMT WX C PaclpeleuTeIbHbIMU
TUTAMH, KOTOPbIE MOTYT ITOBOPa4YMBAThCSI BMECTE C KOHIIAMHM 3JIEMEHTa, JIIMHA
OMOPHOr0 ydacTKa SJeMeHTa JOJDKHA NPUHMMAThCS IO pacdery. IIpu sTom
mauTa obecrieurBaeT pacrpelesieHue Harpy3KH TOJIBKO II0 CBOEW MIMPHWHE B
HaIpaBJIeHNH, TIEPIICHUKYIIPHOM K H3rH0aeMOMy 3JIeMEHTY.

VKa3aHUs HACTOAIIEr0 IyHKTa HE PacIpOCTPaHSIOTCA Ha pacyeT OIop
BUCSYUX CTEH, KOTOPHIM BBIMOIHAETCS cornacHo 7.13 u 9.9.

IIpuMeyaHHu 4

1 TIpu HeoGXOMMMOCTH YBEIHYEHHS IUIOL@AM CMATHA IO ONOPHBIMH TUIMTAMH CIEMYET
yKJIa/IbIBaTh Ha HUX CTaIbHBIE TIPOKIIA/KH, (UKCHPYIOLIHE MOJIOKEHHE ONOPHOTO IABIIEHHS.

2 KoHcTpykTHBHBIE TpeGOBaHMS K y4acTKaM KIIa/IKH, 3arpy’KeHHbIM MECTHBIMH Harpys3kaM,
npuBoasTes B 9.46 —9.49.

H3rn6aemMbie 3JI€eMeHThI

7.18 Pacuer u3rubaeMpIX HEapMHUPOBAHHBIX DJIEMEHTOB CJIENYET
BBITIOJIHATE 1O (hopMyJIe

M < RuW, (7.11)
rme M — pacyeTHBIH W3rubaroIuil MOMEHT;
R — pacyeTHOE CONPOTHBIICHUE KIAJKH PacTDKEHHIO IpH H3Tube
(cM. Tabmunel 6.11 — 6.13);
W — MOMEHT COIpPOTHBJIEHUS CEUEHMS] KIaJKH IpH YIPYyroH ee

pabore.
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Pacuer u3rnbaeMpIX HEapMHPOBaHHBIX JJIEMEHTOB Ha IONEPEYHYIO CHITY
clIeyeT BBITOJIHSTE 110 GpopMyIie

Q < Rybz, (7.12}
rae Ry, — pacyeTHOE CONPOTHBJIEHHE KIAJKH ITaBHbIM PACTArHBAIOLIAM
HaTIpsDKEHUSM [pH u3rube, mo rabnumam 6.11 — 6.13;
b — IMpUHA CEYECHHS,
[UIe40 BHYTPEHHEW Iaphbl CHII, Ul MPSIMOYTOJIBHOTO CEYCHM,
gooas )
=3h

lIpumeuanue — [IpoeKTMPOBaHHE INEMEHTOB KaMEHHBIX KOHCTPYKLIMH, paboTaroiiux Ha
p3ru6 MO HENepeBA3aHHOMY CEYEHHIO, JOIMyCKAeTCs TONBKO B Ciy4ae MPOBEPKHM MPOHHOCTH
HOPMAJIBHOTO CLeTUIeHHs Kupnuua (kaMHs, 6/10Kka) ¢ KIafo4HbIM PacTBOPOM HENOCPE/ICTBEHHO Ha

o6pexte B cooreercTBHM ¢ [OCT 24992,
IleHTpaJIbHO-PACTAHYThi€ JIEeMEHThI

7.19 PacueT >JI€MeHTOB HEaPMHPOBAHHBIX KaMEHHBIX KOHCTPYKIHMH Ha
IIPOYHOCTH TIPH OCEBOM PACTSDKEHUHM CIIE/ly €T IIPOBOUTE 110 dbopmyie

N<RA, (7:13)
rne N — pacueTHas oceBas CHJia IpH pacTsHKEHUH,
R, — pacHUeTHOe CONPOTUBJICHUE KIAJKH PaCTHKEHUIO, IPUHUMAaEMOe
o Tabnumam 6.11 — 6.13 1o nepeBsI3aHHOMY CEYCHHIO;
A — pacyeTHas IUIOMIAb CEICHHS.

Ipumeuyanue — [[poekTHPOBAHHE 3IEMEHTOB KaMCHHBIX KOHCTPYKIHH, paboTaromux Ha
OCEBOE PACTSHKEHHE IO HEMEPEBI3aHHOMY CEUEHHIO, HE 0Ty CKaeTCH.

Cpes

7.20 Pacyer HeapMHpPOBAaHHOM KJaJK¥ Ha Cpe3 M0 TOPU30HTAILHBIM
HeTepeBRsI3aHHbIM IIBaM M NEPEBA3AHHBIM IIBaM KIIa/IKK CJIEy €T BBINOIHSTH II0

hopmyie

0 < (Ry + 0,8np00) 4, (7.14)
rie R, — PpacueTHOE CONPOTHBIECHHE CPe3y (CM. TabIMILy 6.11);

i — KodhhHUUMEHT TPeHWs IO NIBY KIJK, TIPUHUMAEMBbIH  JUIsI
KIaJK{ U3 KHPIAYa U KaMHell paBHIbHOM Gopmel paBHbIM 0,7;

G, — CpelHee HANpsDKEHHWE CXKATHA TpPH HAaWMEHBIIeH pacueTHOH
Harpyske, OmpenelseMol ¢ KO3((HUIHEHTOM HaJIeKHOCTH IO
uarpyske 0,9;

n — xod(duipent, NpHHAMaeMbld paBHbM 1,0 JUIsT KIagkM #3

IIOJIHOTEJIOr0 KUpnuya ¥ KaMHed U paBHBIM 0,5 11 KIaakd u3
IIyCTOTEJIOr0 KAPIHYa U KaMHeH ¢ BEpTHKaJIbHBIMU ITyCTOTaMH,
a TaKoKe I KJIAJKA |3 pBaHOro OyTOBOro KaMHS;

A — pacueTHas ILIOIIAIb CEYCHHS.
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PacyeT KIaiKd Ha Cpe3 MO IePeBsI3aHHOMY CEYEHHMIO (0 KHpIUYy HIIH
KaMHIO) CleIyeT BBIMONHATE 110 opmyie (7.14) 6e3 ydera oboxaTtus (2-# uneH
dopmyst 7.14). PacueTHble CONPOTHBICHUS KIIaJKU JOJDKHEI IPUHUMATECA I10
tabmume 6.12.

[IpH BHEUEHTPEHHOM CHKaTHM C SKCLEHTPHCHTETAMH, BBIXOSIIMMU 32
mpeiensl siapa cedeHds (A NPAMOYTOJBHBIX ceuenuit ep > 0,17h), B
pacyeTHyIO IUIONIa/h CEYEeHHs BKIIOYAETCS TONBKO MIIOIajh CXaToM dYacTu
ceueHud A..

MHoOrocJioiinbie cTeHbl ¢ 00JJHIOBKOH KaMeHHbIMH KJIaA04YHbIMH
MaTepHaJlaMH

7.21 OTHenbHBIE CIIOM MHOIOCIIOMHBIX CTE€H IOJDKHBI OBITH COEJIMHEHBI
Mexay coOOM JKECTKUMH HIIH r’HOKUMH CB3AMH. JKecTKue CBA3H JIOJIKHBI
ob6ecIeunBaTh paclpelelieHie Harpy3kKd MeXIy KOHCTPYKTUBHBIMH CIIOSMH.
[Ipy ruOKOM COSNMHEHHH CIIO€B KaXIbli CIOH CIeIyeT pacCYUTHIBATD
pa3/ielIbHO Ha BOCTIPHHAMAECMBIE HArpy3KH.

7.22 YKeCTKMMH SIBIISIOTCS CBS3H:

a) IIpH Mo60M TEILUIOM3OJAMOHHOM CJI0€ U PaCCTOSHMAX MEKIY OCSIMH
BepTHKANbHBIX JUadparM U3 THYKOBBIX PAOB KUPIIYeH MM KAMHEH He Gosnee
104 u ue 6omee 120 cM, rae h — tommuuHa 6ojee TOHKOrO KOHCTPYKTHBHOTO
CII05;

6) IpH TEIUIOM3OJSILMOHHOM CIIO€ M3 MOHONMTHOrO 6eToHa ¢ mpeJesioM
npouHocTd Ha cxarde He menee 0,7 Mlla mmm Knanke u3 KaMHeM MapKu He
mwke M25 1npd  THIYKOBBIX IOPM30HTANBHBIX  NPOKIAIHBIX  pslax,
PACIIONIOKEHHBIX HA PACCTOSHUAX MEXAY OCAMM PANOB MO BBICOTE KIAIKHM HE
Gonee 5h;

B) npH coOiojieHuH TpeGOBaHHUA MO MEPeBA3Ke CJIOEB B COOTBETCTBUH C
9.7

7.23 PacueT MHOIOCJIOMHBIX CT€H C JXECTKHMH CBS3JMHU CJIeAyeT
BBITIONHATE:

a) TIpU IIEHTPaJbHOM CaTu 1o gopmyue (7.1);

6) mOpu BHeIEHTPeHHOM CxaTud mo Gopmyne (7.4), Hpu ITOM
KO3(pQHUIMEHT @ s KIAAKA ¢ BEPTHKAIBHBIMA uadparMaMi IPHHHMAETCS
paBHbM 1,0.

B dopmynax (7.1) u (7.4) IpEHMMAIOTCS: IUIOA/(b IPHBEICHHOIO CEYEHNs
A,.q TUIOMIAIb CKATOM YaCTH MPHUBENEHHOTO CeYeHUs Ages W pACUETHOE
CONPOTHBJIEHHE CIOS, K KOTOPOMY IIPUBOJUTCS CEYEHHE, C y4ETOM
K05((HUIMEHTA UCTIONIB30BaHHS €r0 MPOYHOCTH MR.

KosbduImenTsl NpoAoNsHOro u3ruba ¢, @1 U KOIQQUIHEHT m, CIeAyeT
ompelleNATh MO yKazaHuaM 7.2 — 7.7 mus MaTepuana Clos, K KOTOPOMY
IIPUBOJIMTCS CEUCHHE.

41



CII 15.13330.2020

[py TIPUBENECHUM CEUEHMs CTEHBI K OJHOMY MaTepualy TONILHHA CIIOCB
JIOKHA TPUHAMAThCS (DaKTHYecKo#, a IMphHa Ci0eB (WO JUTMHE CTEHBI)
M3MEHATHCS TIPOIOPIHOHATBHO OTHOMIEHMIO DPAacUeTHBIX CONPOTHBJICHUH W
k09 QHUIMEHTOB HCTIOMB30BaHUs IPOYHOCTH CIIOEB 110 dbopmyte

by =b 7L, (7.15)
mR
rae b,.q — TpUBEJECHHAs MIHAPHHA CIIOM,
b — (daxTuyeckas MHMPHHA CIIOK,;
R;m — pacdyeTHOe CONPOTHBIEHHE W KOI(DOUIMEHT HCIONb30BAHMS
IIPOYHOCTH CIIOSI, K KOTOPOMY IPUBOJUTCA CEUEHHE;
Ri;m; — pacueTHOE CONPOTHUBIECHHE M KOOPOULHUEHT MCIIOJIB30BAHUS

IPOYHOCTH JoGoro apyroro cnost creHsl. KosdduiueHTsl
HCIIOJIB30BaHHUs IPOYHOCTH CIIOEB B MHOTOCJIOWHBIX CTEHAX M U
m; IpUBEJICHBI B Tabmuie 7.0.

Ta6unuma 7.6
KoathuumeHTsl HCIONb30BaHUsA IPOYHOCTH CJIOCB
13 MaTEpHaJIOB M;
KMpPIHY KHPIHY
” KepaMHYECKHEe | KepaMHYeCKHi K i
13 OETOHHBIX KaMHEH m D P . ML RepOMEI LR
KaMHH [UTaCTHYECKOTO | CHITMKATHBIH TIOJTyCYXOr0
IpeccoBaHus MPECCOBAHMS
m mi m mi m i m mi
Kamuu Mapok M25 | BBIIIIE H3
GeTOHOB Ha MOPHCTHIX
3aMONHHUTENAX U H3
MOPU30BAaHHBIX GETOHOB 0,8 1 0,9 1 1 0,9 1 0,85
Kamnu Mapox M235 1 BbiLIe U3
ABTOKJIABHBIX SYEHCTHIX OETOHOB - - 0,85 1 1 0,8 1 0,8
Kamuu mapok M25 | BeILIE U3
HEaBTOK/IABHBIX AIEHUCTHIX
OETOHOB 0,7 1 0,8 1 0,9 1,0

7.24 Tlpu pacdeTe MHOIOCJIOWHBIX CTE€H C TMOKMMH  CBS3AMH
K0d(DPUIHEHTH! @, Q1 U Mg CIETYeT ONPEJIENATE 110 7.2 — 7.7 pns ycloBHOM
TOJIIMHBI, PABHOM CyMMe TOJIIMH JIByX KOHCTPYKTHUBHBIX CJIOEB, YMHOYKEHHOM
Ha kod(duument 0,7, HO He MEHbIIE IIOJy4eHHON OTHENBHO [IJIs OCHOBHOIO

CJI04.
HpI’I pasiuiHOM MaTepHaie CJIOEB MpHHUMAETCA INpPUBEACHHas YIIpyras

XapaKTEPUCTHKA KIIaJKU Olred, ONPEETIAEMAS 110 hopmyne
o e AN 0 (7.16)
(h+h)
e o M0y — YHIPYT'HMe XapaKTepHUCTHKHU CIIOEB;
hy 1 h, — TOJIIMHA CIIOEB.
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7.25 MHOTOCIOHHBIE CTEHBI C YTEIUIUTEISIMH C IpeJieJIoM IPOYHOCTH Ha
cxarie 1,5 MIla 1 HHXe ClIeQy€eT paCCYUTBHIBATH 110 CEYECHMIO KIIaIKH 0e3 ydeTa
HecyIei CIOCOOHOCTH Y TeTIIATENIA.

7.26 B IBYXCIOMHBIX CTEHAX IIPH XKECTKOU CBSI3U CIIOEB 3KCLEHTPHCHTET
IIPOJIOJIBHON CHIIBI, HAIPABICHHOH B CTOPOHY TEPMOU3OJIALHOHHOIO CJIOsA
OTHOCHUTENEHO OCH, IPOXOAIIEH Uepe3 LEHTP TSHKeCTU NPUBEIECHHOIO CEUCHNU,
noJnKeH 66ITh He 6ombLie 0,5 y.

727 Ceuenme CTeH ¢ OOJHIIOBKOIl clleqyeT IPHBOOUTH K MaTepualry
OCHOBHOT'O HECYILEro CIosi CTEHbI. Pacder 1o pacKphITHIO IIBOB OONHIIOBKY Ha
pacTAHYTOM CTOPOHE CedeHHsi IpPH OKCUEHTPHCHTETE B CTOPOHY KIAjKH,
npessimaroneM 0,7y OTHOCHTENBHO OCH NPHUBEICHHOTO CEYEHHsd, CIIeyeT
npoBofuTs 10 ykasaHHaM 8.3. KodhOHIHEHTE HCNIONB30BAHUS MPOYHOCTH
CJI0EB B CTEHAX C OOJHIIOBKAMH m U m; IpUBeeHbl B Tabmuie 7.7.

Tabnuia 7.7

Marepnai CTeHBl m
KepaMU4JecKui KepaMHUYeCKHH
KepamMuyeckue|  KUpIuY CHTMKATHBIH KUPIHY
Martepuai 00IHIIOBOYHOTO CIIOS 71 KaMHH IUIACTHYECKOTO|  KHpIHY MOIYCYyXO0TO
NpeccoBaHuA NPECCOBaHUsA
mi m i m mi m mi m
JIunesoi KHpIHY IUTACTHYECKOI'O
TpeccOBaHMs BBICOTOM 65 MM 0,8 1 1 0,9 1 0,6 1 0,65
JluueBsle  KepaMH4YeCKHMEe  KaMHH  CO
I1eIeBUIHBIMHI TycTOTaMH BeicoTol 140 Mmm| 1 0,9 1 0,8 | 0,85 | 0,6 1 0,5
KpynHopa3MepHEle TUIMThI H3 CHIIMKAaTHOTO
GeroHa 06 | 08 |06 | 07|07 | 06| 09| 06
CuIMKATHBIH KUPIHY 0,6 | 0,85 | 0,6 1 1 1 1 0,8
CHIMKATHBIE KAMHH BBICOTOM 138 MM 0,9 1 0,8 1 1 0,8 1 0,7
KpynHOopasMepHble IUTMTBI M3 TSKEJIOro
LIEeMEeHTHOro OeToHa 1 0,9 1 0,9 1 0,75 1 0,65

7.28 Tlpu pacuere CTeH C OOJHMIOBKAMH OSKCLEHTPHCHTET HArpy3KH B
CTOPOHY OOJIMIIOBKY JIOJDKEH OBITH He 6onee 0,25 y (y — paccTOsTHUE OT LIEHTpa
TSDKECTH ~ IIPUBEIEHHOTO  CEYEHMs 10 Kpas CeYeHuss B CTOPOHY
SKCLEHTpHcHUTeTa). [IpH OKCIEHTPUCHTETE, HAlpaBIeHHOM B CTOPOHY

” l-m
BHYTPEHHE# [PaHy CTEHBI ¢, > y-— -, HO HE MeHee 0,1 y, pacuer o popmysam
+m
(7.1) — (7.4) npoBozmutcs 6e3 ydera KOI(QGOHULMEHTOB m U 11, TIPUBEJCHHBIX B
tabaunax 7.6 ¥ 7.7, KaK OJHOCIIOMHOIO CE€YEHHs II0 MaTepually OCHOBHOTIO

HECYIETo CJIof CTEHBI, IIPH 3TOM B PacHeT BBOJHUTCA BCiA ILIOIIAAbL CEYCHHA
JJIEMCHTA.
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BepTuKanbHble IEpeMEINeHHs HApyKHOTO M BHYTPCHHEO  CJIOCB
MHOTOCJIOHHOMN KJIaIKH ONPeIeIISIOTCS 10 IIpUiIokKeHu:o B.

CreHbl C BEPTHKAJbHBLIMH JHa(parMaMu

7.29 Knanka BepTHKANbHbIX KHPIMYHBIX JuadparM, COCAHHSIIONMX CIIOH
KJIa/(KH, IIPOBEPSAETCS Ha Cpe3
1=R,, (7.17)
re ¢ — KacaTelpHble HANPSKEHWs, JEHCTBYIOIIME B BEPTHKAIbHOH
IJIOCKOCTH, MPOXOJsiell depe3 auadparMy ¥ BO3HHKArOLIMe
OT COBMECTHOTO [eHCTBHS BEPTUKAIBHOM Harpy3sku H
TeMIIepaTyPHO-BIaXHOCTHBIX Je(opMarinii;
Ry, — pacueTHOe COIPOTUBJIEHME KIAIKH nuadparM  cpesy,
onpezensieMoe 1o 7.20.

[Ipu pacueTe Ha LIEHTPAIbHOE U BHEIICHTPEHHOE CKATHE PACCMATPUBACTCS
(bparMeHT CTeHbI JBYTaBPOBOIO CEYCHHUS (pucynok 7.7). MHsrubaromime
MOMEHTEI OT BHEIIGHTPEHHOT'O TIPUIIOKEHU HArPy3KH yYUTBIBAIOTCA TOJIBKO OT
HArPy30K, TPUWIOKEHHBIX B IpEJelNax paccMaTpUBaeMOro 3Taxa. ITomumo
BEPTUKAIBHBIX YCHIMH  CIeIyeT Y4YMTHIBATB U3rubaronye  MOMEHTHI,
BO3HMKAIOIIKE OT TEMIIEPATYPHBIX BO3JICHCTBHM.

KoabduiuenTs! IPo0IEHOTO M3ruba @, @) u K03 QULIHEHT M, CIedyeT
ONpeNENSTh Ul CEYEHHUS, TIPOXOAAIIETO 110 muadparme.

B dopmynax (7.1) u (7.4) IpHHAMAIOTCS: TIIOMIA/b MPUBEACHHOTO CCYCHMS
A,.q, TUIOLIAAL CXKATOW 4YaCTH TMPHUBEJIECHHOIO CEYCHUS Acreq M PpacueTHOE
CONpOTHBIEHHE CJIOS, K KOTOpOMY TIPMBOIMTCSH CEYeHHe, C y4IeTOM
k03 GUIIEHTa UCIIONB30BAHMS €T0 IPOYHOCTH MR,

Koa(bdHIHEHTH IPOAONBHOr0 u3ruba @, @i U K03hhULIUEHT M, CIeayeT
onpenenaTh IO YyKa3aHHAM 7.2 — 7.7 nna Marepuaiia ciiosi, K KOTOpOMY
TIPUBOJIATCSI CEYEHHUE, IS CEYEHIs], IPOXOIAIIETO 110 nuagdparme.

A y

Hredne red, Be

il
1
&N

Pucynox 7.7 — TlpuBesenHoe cedeHne pacCIATHIBAEMOr0 (PParMenHTa CTeHbl

[IpuBe/icHHAs IUIOMAAb TOPU3OHTAIBHOIO CEYEHUsI PacCUMTHIBAEMOIO
y4acTKa CTEHBI OIpeieNseTcs 1o hopmyiie

Apeq = Apc + Area',ac =5 Ared,;[’ (7 1 8)
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rme Ay — IUIOM@nb TOPH3OHTAJIBHOTO CEYECHMSA BHYTPEHHETO Cilos, K
KOTOPOMY TPUBOJUTCS CEYEHUE;

Ayequc — TPHBEIEHHAS ILUIOMAb FOPU30HTAIBHOIO CEYEHMs HAPYIKHOIO

cros;

Ayedn — TPUBEIEHHAS ILUIOIIA/(h TOPU3OHTAIBHOIO CEIECHHS nuadparmel;

hye — TOJIIMHA HAPYHOT'O CIIOS;
h, — TommuHa auadparMel (pacCTOSIHAE B CBETY MEXIY HapyKHBIM
¥ BHYTPEHHHM CIIOSIMH).

[puBeeHUe MaTepuana HapyXKHOTO Cjos H nradparMbpl K MaTepHaiy
BHYTPEHHETO CJIOS BEIMOIHsAETCS 110 7.23.

BhICOTa CXKATO 30HBI ONPENEIAETCS U3 yCIOBHA PaBEeHCTBA HYJIIO CyMMBI
CTATHYECKMX MOMEHTOB SITIOPBI BEPTHKAIBHBIX HANPSKEHUH OTHOCHTEIBHO OCH
npuioKeHusi BeprukampHOro ycwius. Ilpm >ToM NpUHAMAETCs, 4TO B
IpeJelbHOM ~COCTOSHHM SI0pa  BEPTHKATIBHBIX HATIPSDKEHUM  ABIISIETCS
TIPSIMOYTOJIBHOM. JIjIsi MHOTOCJIOHHON KIIaJIKM C BEPTUKAJIBHBIMU nuadparmMamMu
IPMHUMAETCsl [IPUBEICHHAs ynpyras XapakTepUCTHKa KIaIKH, Olpejersemast
o gopmyiie

. chABc +ﬂ'HcAHc o anAn
Qreq =
Area’
TJIE Olgc, Oluc, Oly — YTIPYTHE XapaKTePUCTHKH, COOTBETCTBEHHO, BHYTPEHHETO,
HApy)KHOTO CIIOEB M AAa(QparMsl.

(7.19)

2

MHOrocJioiHbIe CTeHbl ¢ THOKHMH CBA3AMH C MO3TAXKHBIM ONHPAHHEM
JIMIE€BOTO CJIOS

730 Pacyer HeapMHMpPOBaHHOM  KJIQJKM 1O  MEPEeBA3AHHOMY
(BepTHKAbHOMY) CEYCHHMIO IIpU JIEWCTBUM pACTSAIUBAIOIIMX YCHIAH B
IUTOCKOCTH CTEHBI IIPOBOMISAT U3 YCIOBHHI

N()<RA4; (7.20)
rme N(f) — rOpHU30OHTAJBHOE PACTATMBAIOIIEE YCHIIME OT TeMIlepaTypHBIX
BO3/IEHCTBHM, NEWCTBYIOLEE B OCHOBAaHHH JIHMIIEBOIO CJIO,
onpezensiemoe B coorBeTcTBUM ¢ CII1327.1325800;
R; — pacueTHOe  COIpPOTHUBJIEHHE  KIAIKH  PACTSHKEHHIO 110
TIepEeBSI3aHHOMY CEYeHHUI0, TpUHUMaeMoe Tabuune 6.12;
A - mIomans BEPTUKAIBHOIO CEYEHUS KIIaIKH.

[TpoBepka HeapMHPOBaHHOM KJIaJKM Ha BO3MOXHOCTb 00pa3oBaHUMs
BEPTHKAIBHBIX TPELIMH OT TEMIIEPATyPHBIX BO3JAEHCTBUN BBINOIHACTCS U3
YCIIOBUS

N(t)<(y,R)A4, (7.21)

e v, — KoaduiuenT ycnoBud pabOThl KiIaAkd IpH pacyere Ha
pacTshkeHHe 110 TIPEJENbHBIM COCTOSHHSM BTOPOM IPYIIIEL,
Ha3HaYaeMbli paBHBIM 1,5 178 3[aHWM C IIPEAIoaraéMbIM
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cpokoM ciysk6s1 100 met, 2,0 co cpokom ciyx6s1 50 net u 3,0
CO CPOKOM CITyXOBI 25 JIET.

PacueT apMHPOBaHHOW KJaJKM INPOBOAAT B  COOTBETCTBHH  C
CIT327.1325800.

Jlas KMajKW JIALIEBOTO CHOS C KOHCTPYKTHUBHBIM apMHPOBaHHEM
pacCTOSHHS ~ MEXIy  BePTUKAIbHBIMH  Je(QOPMAlMOHHBIMH  IIBaMH
onpeieNAroTes 1o Tadmmie 9.8.

PaccTOosiHMS MeXJy BEPTHUKAIBHBIMH Ae(QOPMAlMOHHBIMA IIBaMHU B
apMHMpPOBAHHOH KIaJIKe JIMIEBOrO CJIOS BBIYHCIAIOT IO dopmynam CII

327.1325800.

ApMOKaMeHHbIe KOHCTPYKIHH

7.31 DneMeHTHl ¢ CeTYaThIM apPMHPOBAHUEM BEIIIOHAIOTCSA Ha pacTBOpax
mapku He Huwke 50 mpH BbIcoTe pana Knaaku He 6ornee 150 Mm. ITpounocTHble
XapaKTEPUCTHKH KIaJKi ¢ CETYaThiM apMUPOBAHKEM IIPH BBICOTE psijia KIIaJKH
Gostee 150 MM OIpeAENIOTCS 10 SKCIIEPHMEHTAIBHBIM JaHHBIM.

PacueT D5JEMEHTOB C CEeTYaThIM apMUpOBaHHEM (pUCyHOK 7.8) IpH
LEHTPATBHOM CKATHH CIIE/YeT BBIIONHATH 110 (opmyIre

N < mg@RuA, (7.22)

rae N - pacueTHas IIpOJIOJIbHAs CHIIa,
R,y <2R — pacyeTHOe CONPOTHBJIEHWE TMpPH LEHTPAIBHOM  CXKATHH,
onpezieisieMoe JUIsl apMHPOBAHHOW KIIAJKU M3 KHUpIH4Ya BCEX
BUIOB M  KepaMHYECKMX KaMHEeH CO  IIeIeBHIHBIMH
BEpPTHUKAIBHBIMHU ITyCTOTaMH 110 hopMyJie

R, =R+~‘%, (7.23)
e p — Koo(pGHIKeHT, NPHHUMAEMBli IpH IyCTOTHOCTH KHpIAYa
(kamust) 10 20 % BKIFOYUTENBHO PaBHBIM 2,0; IPH Iy CTOTHOCTH
or 20%, no 30% BKIIOYHUTENBHO — paBHBIM 1,5; mpH

nycrotHocTH Bbie 30 % — paBHbM 1,0.

IIpu mpounoctd pacTBopa Menee 2,5 MIla mpu mpoBepke NPOYHOCTH
KJIAJKH B Mpolecce ee BO3BEJIEHHs I KMPIUYa BCEX BHUIOB U KepaMHYECKUX
KaMHeii CcO  INENEBHAHBIMH  BEPTUKAIbHBIMHU  IIYCTOTAMHM  pacyeTHOE
COIPOTHUBIIEHHE [PHU LIEHTPaJIbHOM CIKAaTHH ONPENENAETCs Mo (popMmylie

R =R P R (7.24)
100 R,
rgme R; — pacyeTHOe COIPOTHUBIECHHE HEAPMHMPOBAHHOW KIaJKU B

paccMaTpuBaeMblii CPOK TBEPIEHHA PacTBOPA;
R>s — pacyeTHOe CONPOTHUBIECHME KIIAJIKU IIPU MapKe pacTBopa 25,
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V
H=7S100 — IPOLIEHT apMUPOBaHusl [0 06beMy. JljIsi CeTOK C KBaJpaTHBIMH
. sUeiKaMy U3 apMaTypbl ceueHHeM Ay ¢ pasmepoM sueiiku C
TIpU PACCTOSHUM MEXIY CEeTKaMu S
24
cS
m, — ko3 ULHEHT, onpezensemMbli o dopmyie (7.7);
V.u Vi — COOTBETCTBEHHO 00BEMBI apPMaTypPhl U KITaJKH;

@ — K03(h(HUIMEHT TPOJOIHLHOTO u3ruba, ONpeneNsieMblil 10

tabmune 7.1 mis A, WIH A; TP YHOPYrOM XapaKTePHCTHKE
KJIaJKA C CETYaThIM apMHPOBAHUEM Olg, OIPENENAEMOH II0
dopmye (6.4).
[Ipumeuanue — IIpoueHT apMHUPOBAHMSA KIIAIKH ceTyaTod apMarypoi, YUUTBIBAEMBIH B
pacyeTe Ha LIEHTpalbHOE CXKATHE, JOJDKEH ObITH HE Oonee onpeaensaceMoro 1o (])opmyne

R
=50—.
Sy

— pacyeTHOE COIIPOTHBIICHHE apMarypbl.

%

R

Ilpu apmupoBanuu MeHpie 0,1
HeapMUPOBaHHOE.

CEYCHHE paCCHHUTBIBACTCA KakK

BT T I T / .
i A (,-

=
=
aqac/géjﬁ
=

: Sy

1

I — apMaTypHas ceTka; 2 — BBIITYCK apMaTypPHOM CETKH Ui KOHTPOJIS €€ YKJIa[Ku
Pucynox 7.8 — Tlonepeunoe (ceTyaroe) apMHPOBAHHE KAMEHHBIX KOHCTPYKIHE

R

Ilpu mpouHocTH pactBopa Oomee 2,5 Mlla oTHoIIEeHHE
i RZS

IIPUHHUMACTCA

pPaBHBIM €IMHHUIIE.
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7.32 Pacyer BHELEHTPEHHO CXAaTBIX DJJIEMEHTOB C  CETYaThIM
ApPMHpPOBAHUEM [P MalbIX 3KCLEHTPUCHTETaX, HE BBIXONAIIMX 32 IMPEJEINbl
siapa ceveHus (JUIA TPAMOYTOJIBHOTO CEYEHHs € < 0,17h), cnegyet mpoOBOIUTH

o ¢hopMmyire

N £ mgp1RspAc® (1.25)
WA JJIA HpﬂMOYFOHbHOFO CSYCHHUSA
2
N< mg(leskbA[l - Z ]m, (7.26)

rme Rgp < 2R — pacdyeTHOE COIPOTHBIICHHE apMUPOBAaHHOM KIAAKH IIpU
BHEI[GHTPEHHOM CYKATHH, ONpPE/eIIeMOe sl apMUPOBAHHOM
KJIAIK{ U3 KApIHMYa BCEX BHIOB U KEPAMUYECKUX KaMHE# CO
[IeJIEBUAHBIMA BEPTUKAJIBHBIMA IIyCTOTAMH IIPH Mapke
pactBopa M50 u BbIlIe 110 GopmyJie

R 2e

Rskb:Rl+—pp $11-—1, (7.27)
100 y

a IIpU MapKe pacTBopa MeHee 25 (IIpy IPOBEpKe NPOIHOCTH KIIAJKH B IIpOLecce

ee BO3BeJCHMsS) Ul KHMpIMYa BCEX BHMJOB M KepaMHYECKUX KaMHEH Co

IIeJIeBHIHBIMHE BEPTHKATBLHBIMH ITyCTOTaMH 110 hopmyiie

PUR. R 2e,
R, =R 1- . 7.28
sk = 100 st[ y ( )

OcrayibHble BeTuuuHbl —cM. 7.1. 1 7.7.

IlIpumMeyaHHu4

| TIpu OSKCLIEHTPHCHMTETaX, BBIXOAAIIMX 3a NpE/eNbl A/pa CeveHHs (nyis npsAMOYIONbHBIX
ceuennii eo> 0,17h), a Taroke npu Ay > 15 win A > 53 NpUMEHATH CETYATOE apMUPOBAHUE HE ClIEIyeT.

2 TIpolEeHT apMHUpPOBaHKMs KJIAJKH CETYaTOH apMaTypoi NMpH BHELEHTPEHHOM CXKaTHH JOJDKEH
GBITH He GoJlee onpeessemMoro 1o Gopmyiie

50R

= ————
(1—ﬁJR_‘.
y

IIpu apmupoBanuu Menbme 0,1 % ceyeHHe pacCUMTHIBAETCS Kak
HeapMHPOBaHHOE.

> 0,1 %.-

8 Pacuer 3JIeMEHTOB KOHCTPYKLHH IHO IpeAeJbHbLIM COCTOSSHHSM
BTOpOI rpynnbl (M0 00pPa30BAHHIO H PACKPBITHIO TPELWIHH M MO
nedgopManuim)

8.1 ITo 06pa30oBaHHIO M PACKPHITUIO TpPEeIMH (IIBOB KIAJKH) H IO
nedhopMaIHsIM cleLyeT pacCUMTHIBATS:
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a) BHELIEHTPEHHO CKaThble HeapMHPOBaHHBIE JIEMEHTBI IIPH €o > 0,7y;

6) cMexHbIe, pabOTAIOIIHE COBMECTHO KOHCTPYKTHUBHBIE S]IEMEHTHI KIaIKHu
W3 MaTepHaloB pa3MYHON NeOPMATHBHOCTH (C pPasiMYHBIMH MOMYISAMH
YIPYrOCTH, ION3YYECTBIO, YCA[KOW) WM MpH 3HAYUTENBHOH pasHUIE B
HaIPSKEHUSX, BOSHUKAIOUINX B 9THX 3JIEMEHTaX;

B) CaMOHeCyIlWe CTEHbl, CBsI3aHHBIC C KapKacaMu H paboTaroie Ha
MomepedHblii M3rub, ecliM Hecyllas CIOCOOHOCTh CTEH HENOCTATOYHa s
caMmocTosTeIsHOro (6e3 KapKaca) BOCIPHATHS Harpy30K;

I') CTEHOBBIE 3aII0JIHEHUS KapKacOB — Ha IIEPeKOC B IIOCKOCTH CTEH;

1) TIPOIONBHO APMHPOBAaHHBIE H3TMOAeMble, BHELEHTPEHHO C)KaThle H
pACTSHYTHIE BJIEMEHTHI, SKCIUTyaTHPyeMble B YCIOBHSX CpeJbl, arpeCcCHBHOM
JUISE apMaTy I,

€) MpONONBHO apMUPOBAHHbIE EMKOCTH IIpM HAIWYUK TpeOOBaHUi
HEIIPOHUIIAEMOCTH LITYKATYPHBIX MM TUIMTOYHBIX H30JISILIUOHHBIX TTOKPITHH];

X) JIpyTHE 3JE€MEHTHI 3JIaHMH M COOPYXEHHH, B KOTOPBIX obpa3zoBaHue
TPELIMH He JIOMyCKAETCs W )K€ PACKPBITHE TPELIMH JOJDKHO OBITh OrpaHHYEHO
I10 YCITOBHSIM DKCILITyaTallHy.

8.2 PacueT KaMEHHBIX M apMOKaMEHHBIX KOHCTPYKIHH IO IPEIeIbHBIM
COCTOSIHHSIM  BTOPOM TpYINBI  CIEAyeT BBIIOJHATE Ha  BO3/IEHCTBHE
HOPMATHBHBIX HArpy30K IIPHM OCHOBHBIX UX COYECTaHHUSX. PacueT BHELICHTPEHHO
C)KATHIX HEapMHPOBAHHBIX JJIEMEHTOB IO PACKPBITHIO TPEIUMH mpu ey > 0,7y
(cM. 8.3) IOJDKEH BBINOIHATECS HAa BO3JEHCTBHE PACYSTHBIX HAaIPy30K.

8.3 Pacuer 1o pacKphITHIO TPEHIMH (IIBOB KJIaJKH) BHEIIEHTPEHHO CHKATHIX
HeapMHUPOBAHHBIX KaMEHHBIX KOHCTPYKIMH ClielyeT NPOBOAUTE NpH ey > 0,7y
WCXOs U3 CIEAYIOMMX MOJIOKEHHMN:

nmpy  pacdeTe  NPUHMAMAETCs  JIMHEHHAs  SMIOpa  HATPSHKEHHH
BHEIEHTPEHHOT'0 CXKaTHUs KaK JUisl yIIPYToro Tena;

pacyeT TPOBOAUTCS IO YCIOBHOMY KpaeBOMY HalpsDKEHHIO PacCTsKEHHS,
KOTOPOE XapaKTepU3yeT BeJHYHHY PaCKpPBITHSA TPEIMH B PACTSIHYTOH 30HE.

Pacuer clielyeT BHIITOJHATE 10 GopMyIie

yrRtbA
VS (8.1)

1
rze ¥, — Ko3hduIeHT yCIoBHH pabOThl KIaJKd IPH pacdere IO
PACKPBITHIO TPEIHH, IPHHAMAaeMbIH 1o Tabuue 8.1;
Ry — pacdeTHOE CONPOTHBIECHHE KIIAJKHA PACTHKEHUIO IIPH U3rHOE 110
HeIlepeBA3aHHOMY cedeHHIo (cM. Tabmuiy 6.11);
Yy — paccTosiHHEe OT IIEHTpa TSHKECTU CEYEHHs 10 CXKATOIo ero Kpas;
I — MOMEHT HWHEpUMU CEeUYeHUs B  IUIOCKOCTH  JEWCTBUS
HM3rHOaroNero MOMeHTa.
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OcTajibHBIe 0003HaYEHUs BETMIHH — CM. 7.7,

Taonuima 8.1

Koadduuuent ycnopuii paboTsl
¥» IIPH IPENTIONAraeMOM CPOKE

XapakTepHCTHKa H yCcI0BHA PabOThI KIIAKH CIy»0BI KOHCTPYKLHIH, JIeT
100 50 25
| HeapMupoBaHHasi BHEIICHTPEHHO HArpy)KeHHas M pacTAHyTas Kilajka 145 2,0 3,0
2 To ke, ¢ IEKOPATHBHOM OTIENKOH UT KOHCTPYKIIHH ¢
TOBBIIIEHHBIMH apXHUTEKTYPHBIMH TpeOOBaHHAMHM 1,2 1,2 -

3 HeapmupoBaHHasA BHELIEHTPEHHO Harpy:KeHHas Kiajika ¢
HIPOU3ONSALMOHHOM ITYKATYPKOH JUTs KOHCTPYKILMH, paboTalomuX Ha

THPOCTATHYECKOE /IaBJIEHHE KHIKOCTH 1,2 1,5 -

4 To e, C KHCJIOTOYNOPHOM LITYKATyPKOH MK OOMLIOBKOM Ha

3aMa3Ke Ha YKHOKOM CTEKJIE 0,8 1,0 1,0
MIpumevanne — Kodbpduument ycnoBuii paboTel Yy, HpH pacuere NPOIONLHO apMUPOBaHHOH

KJIaJKH Ha BHEIIEHTPEHHOE CaTHe, W3rud, 0CeBOe W BHELEHTPEHHOS PacTAKEeHHE H ITaBHBIC PAacTATHBAOIINE
HaTpsUKEHHs PMHUMAETCSA 110 HACTOAIeH Tabiuie ¢ Ko hHIHeHTaMM:

k=1,25n0pu p=0,1%;

k=1 mpup<0,05%.

[lpr TPOMEXYTOYHBIX HPOLEHTAX APMHMPOBAHWA — WHTEPIOJALMEH, BBINOJHAEMOH IO ¢dopmyie
k=0,75+ 5.

8.4 KoHCTpYKLUHH, B KOTOPBIX 11O YCIOBHSM 3KCIUIyaTallii HE MOXET OBITh
JOIIYLIEHO TIOSBIICHHE TPELIMH B IITYKATYPHBIX U APYTHX MOKPBITHAX, JOJDKHBI
OBITh IPOBEPEHBI Ha AehOpMallM¥ pPaCTAHYTHIX IIOBEPXHOCTEH. OTH
nedpopManuy Ui HEapMUPOBAHHOM KJIaJIKHA CIEAyeT OINpelessaTh IpH
HOPMAaTMBHBEIX Harpy3kax, KOTOpble OyIyT IpPHJIOKEHBI IIOC/IE HaHECEHHs
IITYKAaTypHBIX WM JAPYTHX IOKPBITHH, mo (opmynam (8.2) — (8.5). Onu He
JOJDKHEI TIPEBHIIIATH BEJIMYMH OTHOCHTENBHBIX AeOpMaluil €y, IPHBEIEHHBIX B
tabnuue 8.2.

Tabnuma 8.2

Bun 1 Ha3HaueHHE MOKPHITHH €a

[MAPOM30/IALMOHHAS IIEMEHTHas ITYKaTypKa JUls KOHCTPYKLIHH,
OBEPIKEHHBIX FTHAPOCTATUYECKOMY JaBJICHHIO JKHIKOCTEH 0,810
KucnoroynopHas mMTyKaTypKa Ha XKHIKOM CTEKJIE MM OJIHOCJIOHHOe
TOKPBITHE U3 IUIMTOK KAMEHHOTO JUThA (Auabas, 6a3zansT) Ha

KHMCIOTOYTIOPHOM 3aMa3Ke 0,5-10

JIByX- ¥ TPEXCIIOMHbIE TIOKPBITHS M3 MPAMOYTOJIbHBIX IUIMTOK KAMEHHOIO
JIMTHS Ha KUCJIOTOYIIOPHOH 3aMa3Ke:

a) BJIOJIb JUTMHHOM CTOPOHBI IUTHTOK 1-10*
6) TO K€, BIOJIb KOPOTKOM CTOPOHBI IUIHTOK 0,8-107*
IIpuMeuanue — Ilpu NpOAONLHOM apMHPOBAHHH KOHCTPYKLMMH, @ TAKXkKe NPH OIITYKaTypHBAHUM

HEapMHMPOBAHHBIX KOHCTPYKUMH II0 CeTKe mNpeJiefbHBIE OTHOCHTENBHBIE nedopMalMH €, HOMycKaeTcs
YBENHIHUBATh Ha 25 %.
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8.5 Pacuer mo medopManHsAM pPACTAHYTBIX IIOBEPXHOCTEH KaMEHHBIX
KOHCTPYKIHH U3 HEapMUPOBAHHOH KJIaJIKU CIIEAyeT BBIIONHATE IO (QOpMyIaM:
IIPA OCEBOM PaCTHKEHHH

N £ EAg,; (8.2)
pu u3rube
m< Bl (8.3)
h-y
IpH BHEIIEHTPEHHOM CIKATHH
EAg
Ng——32—; 8.4
Ath=y)e, _; &4
I
IpY BHELIEHTPEHHOM PacTsHKEHUH
EAe
Ne——2 . 8.5
A(h = y)eCl +1 ( )
§

B dopmymnax (8.2) —(8.5):
NuM - npomonbHas CHJIa H MOMEHT OT HOPMATHUBHBIX Harpy3ok,
KOTOpBIE OYyIyT MPHIOKEHBI IIOC/IE HAHECEHUS Ha TIOBEPXHOCTh
KITaJKH IITYKAaTyPHBIX WM INTHTOYHBIX TOKPBITHH,
g, — NpelelbHbIe OTHOCHUTENbHBIE Ae(opMaluy, NPUHAMAaeMbIe 10
Tabmure 8.2;
(h—y) - paccTosiHME OT LIEHTpa TSHKECTH CeYeHMs KIaaKku 10 Haubonee
yAaJIeHHON pacTsHYTOM I'PaHH ITOKPBITHS,
I — MOMEHT MHEPIIUH CEYECHHS,
E - Monynb jgedopManuii KIajkd, OIpejenseMbidi 1o ¢Gopmyie
(6.8).

8.6 PacueT cTeH MHOrOITAXXHBIX 3JaHWW M3 KaMEHHOM KIIaJKd Ha
BEPTUKAIBHYIO HAarpy3Ky II0 PpacKpbBITHIO TPEIIMH  BBINOJHACTCA IO
npuioeHuto I,

8.7 Pacyer Ha BEpPTHKAJIBHYIO HAarpy3Ky KaMEHHBIX H apMOKaMEHHBIX
KOHCTPYKIHMI ¢ MCIIONB30BaHUEM JUarpaMm Ae(pOpMUPOBAHMUS! BBITIOIHSIETCS 110
nprIoKeHuto E.

9 IIpoeKTHpPOBaHHE KOHCTPYKIHH
O0mue ykazaHus

9.1 CUNMKATHBIA KUPITHY ¥ KAMHH, IIyCTOTEJNbIH KEpaMUYECKHM KMPIIHY U
KaMHH, OJIOKM W3 SYEUCThIX O€TOHOB, O€TOHHBIE OJIOKH C IIyCTOTaMH,
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KepaMHJeCKHi KUPINY IOy CYXOro MIPECCOBaHMS IPUMEHIOTCS UL Hapy KHBIX
CTeH IIOMEIIeHHH C BIAXHBIM DEXHMOM IIpH YCJIOBUM HaHECEHHs Ha HX
BHYTPEHHHE [OBEPXHOCTH MapOM3OJLIMOHHOrO MoKphiThsi. Ilpumenerue
yKa3aHHBIX MaTepUaNoB U HApYXHBIX CTeH IIO/BAlIOB, IIOKOJIEH,
(yHIaMEHTOB HE JI0ITyCKaeTCs.

JlomycKaeTcsi IpMMEHEHHEe YKa3aHHBIX MaTepUajoB Ul CTEH IOMEIIeHUH
C MOKPBIM PEKHMOM IIPH YCIOBHH HAHECEHWs Ha MX BHYTPEHHHE ITOBEPXHOCTH
TUAPOU3OIISIIHOHHOIO CJIOS.

CII 15.13330.2020

I[IpumMedanue — B mpoekre AOKHBI OBITH IPEAYCMOTPEHE! MEPONPHUSATHS IO
COXPaHHOCTH TMAPOH30ISIMOHHOIO CJOS KaK Ha JTallax CTPOMTENBCTBA M CHauM 3/1aHHA B
JKCIUIaTAIMIO, TAK U B IIOCIIEAYIOIIEE BpeMs PH MPOBEICHAN PEMOHTHBIX paboT.

HpHMeHeHI/IC HB,[[eJ'II/If"I Ha OCHOBE rurica, B TOM 9YHCJIE I HHCOG@TOHHHX, JJIA
CTCH HOMGIHCHI/Iﬁ C BIaXHBIM H MOKpPBIM pPEXKHUMOM, a TakKKe€ IOJii CTEH

MOJIBAJIOB, LIOKOJIeH, ()yHIaMEHTOB HeE JIOITY CKAeTCH.

9.2 ITojHOTeNble CHIMKATHEIE OJIOKM il BO3BeNeHHs (YHIAMEHTOB H
HapY)XKHBIX CTEH II0JBAJIOB NPUMEHSIOTCS MPH cobmonernn TpeboBaHuit 9.71.
CHITHKATHBIA KHPIUY, IIEPETOPOIOYHbIE OIOKM U IUIMTHL B CaHy3JaX, MyIIEBbIX,
BAHHBIX INPMMEHSIOTCS IIPU YCIOBHM BEPTHKAIBHOW THIPOU3OISIMU HIIH
OOJIMIIOBKH IUTUTKOM BHYTPEHHEW MOBEPXHOCTH CTEH (TIPH «crade» 3/aHui 6e3
OT/IEJIKH — TOJIBKO HapyKHBIX CTEH).

9.3 TpexcioiiHas kimanka ¢ 9QGEKTUBHBIM YTEIUIMTENIEM IS HapyIKHBIX
CTeH TOMELIEHWM C BIAXHBIM PEXHUMOM SKCIUIyaTallM¥ NPUMEHSETCS IPH
YCIOBMM HAHECEeHUs HA HX BHYTPEHHHE IMOBEPXHOCTH NAPOU30JSILIHOHHOIO
MOKpHEITHs. [IpiMeHeHHe TaKoOH KIaiKM JUIA HapyXKHBIX CTEH MOMEIUEHHH C
MOKpBLIM PEXHMOM 3KCILTyaTalldH, a TakkKe Uil HapyXHBIX CTEH IO/BaJOB HE
JIOITy CKaeTCl.

9.4 TIpu npoBepKe MPOYHOCTH U YCTOHYMBOCTH CTEH, CTOIOOB, KAPHU30B U
IPYrHX DJIEMEHTOB B IEPHOJ BO3BEJCHHs 3/IaHUN CIENyeT yYUThIBaTh, YTO
3JIEMEHTHI TIEPEKPBITHIA (OalKy, IUIUTHI U 11P.) YKIaABIBAIOTCS 110 XOAY KIIaJKH.
Bo03MOXXHO OITUpaHKE JIEMEHTOB Ha CBEXYIO KIIaJIKY.

9.5 Jlnis MOBBILIEHUS COIPOTUBIICHHMS TEIIONEpenadye CTEH M3 CIUIOIIHOM
KJIAQKHA, BO3BOAMMOM H3 KHpIIHYa, KaMHA M MEJIKHX OJIOKOB, KIaiKy CTeH
JIONYCKAETCs BBIMOJHATh C YLIMPEHHBIM INBOM INMPHHOM He Oonee 50 MM
MEX/Ly JIMIEBHIM ¥ OCHOBHBIM CIOSIMH KIJIAJKH, 3alIOJHAEMBIM 5()()EKTHBHBIM
YTEIUTUTEIIEM.

Ilpy HeQOCTaTOYHOM CONPOTUBIIEHHH TEILIONEpeaade. HapyKHBIX CTEH,
IPOEKTUPYEMBIX M3 KepPaMH4YEeCKOro KpyHNHO()OPMATHOrO KaMHsl, CJEIyeT
peayCcMaTpUBaTh BO3BEACHUE KIIAJKH C IPUMEHEHHEM CETOK M3 KOMITO3UTHBIX
MaTEpPHAJIOB B KaXXAOM psALY, KOTOPbIE NPENATCTBYIOT MONAJaHUIO pacTBOpa B
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IIyCTOTBI  KaMHA, WIH Jpyrde MeToAbl TIIOBBIIICHHS  COIIPOTHBIICHHS
Terionepenadc CTEHLL

9.6 KpymnHopa3MepHbie SJIeMEeHThl KOHCTPYKIM# (IaHesu, KpyIHbie 010K
¥ T. II.) JOJDKHBI OBITH NPOBEPEHBI PACcUYeTOM [UIs CTAJUA HX H3TOTOBIICHMUS,
TpaHCIOPTUPOBaHHs M MoHTaXa. COOCTBEHHBIA BEC IIIEMEHTOB cOOpHBIX
KOHCTPYKIMM ClleqyeT NPHHMMAaTh B pacueTe C YYeTOM KOd(OHUIHeHTa
IMHAMAYHOCTH, 3Ha4YeHHe  KOTOpOro  INPHHUMAETCs  PaBHBIM:  IIpU
TpaHcropTHpoBaHuu — 1,8; mpu mombeme M MoOHTaxke — 1,5, mpu aTOM
KO(Q(UIMEHT Meperpy3ku K COOCTBEHHOMY BECy SIIEMEHTa HE BBOIMTCA.
JlorycKaeTcs yMeHbIIeHHe YKa3aHHBIX BhIIE KOI()(QHUIMEHTOB TMHAMHIHOCTH,
€CJIM STO IOATBEPIKIEHO UTHTENBHBIM ONBITOM IMPUMEHEHHS TaKHX 3JIEMEHTOB,
HO He Huxe 1,25.

9.7 JInst CIUTONIHOM KIaJK{ M3 KAPIKYa M KaMHeH MpaBUIIbHON (OPMBI, 3
HCKIIOYEHWeM  KHUPINHWYHBIX  TaHejed, HeoOXOOuMo  IMpeayCMaTpUBaTh
clIeIyIoNe MUHUMANIbHbIE TPEOOBaHUS K IIepeBs3Ke:

a) Ui KIaJK¥ M3 TOJIHOTEJIOro KHpnH4a TOJIIMHONW 65 MM — OJHuH
THIYKOBBIA P/l HA MIECTH PSOB KIAJKM, a M3 KHpIUya TOJIIKHOW 88 MM H
IIyCTOTEJIOr0 KAPIIHYA TONIIMHOM 65 MM — OJIMH THIYKOBBIM Psi/l HA YETBIPE pAaa
KIIaJ(KH;

6) [uIs KIaaKy M3 KaMHel MpaBHIIBHOM (opMbl mpH BbicOTe psifa 1o 200
MM — OJIMH TBIYKOBBIH psiJi HA TPH psZia KIIaJKu;

B) IUIS KIaJKd W3 KpyMHOMOPMATHBIX KaMHe# BBICOTOW 10 260 mm,
rommuHoN 10 250 MM ¥ amuHOW 0 510 MM Ha TOJNIIMHY CTEHBI IEPEBA3KY
cleqyeT OCYLIECTBIATh B MONKaMHsA B KaXIOM paay. MuUHMMallbHas BETHYMHA
TIepeBsA3KH MIBOB JJOJDKHA OBITH 0,4/

9.8 HeobxomuMo TIpeayCcMaTpUBaTh 3alllUTy CT€H U CTOJNOOB OT
yBIa)KHEHHS CO CTOPOHbI ()yHIaMEHTOB, & TAK)Ke CO CTOPOHBI IPUMBIKAFOLIHAX
TPOTYapOB M OTMOCTOK YCTPOKCTBOM T'HIPOU30JIIIIMOHHOTO CJIOS BBIIIE YPOBH:I
TpoTyapa WJIH BepXxa OTMOCTKH. [HMIDOM3OJALMOHHBIM CIOH  ClieyeT
yCcTpauBaTh TaKkKe HIDKE 110J1a TIo/[Baia.

Jlns  TOJOKOHHHKOB, IIOCKOB, IIapaleTOB M TOMY IOJOOHBIX
BBICTYIAIOIIKX, OCO00 IOIBEPIKEHHBIX YBIAKHEHHMIO YacTed CTEH CIEAyeT
IpeLyCMaTpUBaTh 3allUTHbIE MOKPBITHS U3 IIEMEHTHOIO PAaCTBOPA, KPOBEILHOM
cTanM W Jp. BeicTynmaromme 4dYacTH CTeH JOJUKHBI HMMETh  YKIJIOHBI,
obecreurBaroIIre CTOK aTMOCc(epHOH BIIary.

9.9 HeapMmupoBaHHBIE KJIaJKHA U3 KaMEHHBIX MaTepHajOB B 3aBUCHMOCTH
OT BHJA KJIAJKH, a TaKXKe IIPOYHOCTY KaMHEH M pacTBOPOB IOJpa3elAloTC Ha
yeThIpe Tpynns! (Tabnuna 9.1).
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Tabnuia 9.1

I'pynna Knajxu

ER e I Il 11 v
1 CrumoluHas KiajKa U3 KMpIHYa HiH Ha pactBope | Ha pactBope - =
kamHeil Mapku 50 ¥ BeILIEe mapku 10 u Mapku 4
BBILLIE
2 To xe, Mapok 35 u 25 - Ha pactBope | Ha pactBope -
mapku 10 1 Mapku 4
BBILIE
3 To xe, Mapok 15, 10 1 7 - ~ Ha mo6Gom | Ha mobom
pacTBope pacTBope
4 KpynHele 6/10KM M3 KHPIIMYa HIH Ha pactBope - - =
KaMHelH, B TOM 4YHCTIe Mapku 25 u
KpyNHO(GOPMATHEIX (BUOPHpPOBAHHbIE H BBILIE
HeBUOPUPOBaHHEIE)
5 Kniajika U3 rpyHTOBBIX MaTepHalOB = - Ha Ha rnunsasom
(rpyHTOGJIOKH ¥ CHIPIOBBIH KUPIIHY) H3BECTKOBOM | pacTBOpE
pacTBope
6 O6uieryeHHas Kiajka U3 KHprnaJa, B Ha pacteope | Ha pactBope | Ha pactBope -
T.4. KpynHO(GOPMATHBIX MK GeToHHbIX | Mapku 50u | Mapku 25¢ |mapku 10 uc
KaMHeH ¢ TIepeBA3KOM FOPU3OHTAIBHEIMK|  BBIIIE C | 3AIIOJIHEHHEM | 3aII0JIHEHUEM
THIYKOBBIMH PsAZIaMH WM cKoOaMH 3anojiHeHueM | OETOHOM WIIM | 3aCBINKOM
OeTOHOM He | BKJIaJIBIIaMK
HIDKe Kiacca |  Mapku 15
B2 unu
BKJIaJIbILIAMH
MapoK 25 u
BBILIIE
7 Obneryennas knanka u3 kupneuya uny | Ha pacteope | Ha pacteope - -
KaMHeii koJio/eBas (c nepeBa3Kon mapku 501 | Mapku25c
BEPTHKAJIEHBIMH HaparMamu) BBIIIE C | 3aIIOJIHEHHUEM
3aMOJTHEHUEM | TEeIUIOU301A-
TEIUION30JI- | ITMOHHBIMH
IMOHHBIMH | TUTMTAMH HJIH
IUIATAMH WJIM | 3aCBINKOH
3aCBINKOH
8 Knaaka u3 nmoctenucToro 6yra - Ha pactrope | Ha pactBope | Ha rnmunanom
Mapku 25 1 | Mapok 104 | pacTtBOpe
BEIIIIE
9 Knazka U3 peaHoro 6yTa - Ha pactBope | Ha pactsope | Ha pactsope
mapku 50 1 [mapok 251 10| Mapku 4
BHIIIIE
10 BytobeToH Ha Gerone | HaGerone | Ha Gerone -
xiacca B7,5 u| knmaccos B5 u| wmacca B2,5
BEBIIIE B3,5

9.10 KameHHBIE€ CTEHBI B 3aBUCMMOCTH OT KOHCTPYKTHBHOM CXEMBI 3[1aHHUS]

noapasaciArTCA Ha:
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- HecyLIde, BOCTIPMHMMAIOIAE KPOME Harpy30K OT COOCTBEHHOro Beca U
BETpa, Harpy3KH OT TIOKPHITHH, TIEPEKPHITHH, KPAHOB U T. I1.;

- CaMOHeCYIIHe, BOCIPUHUMAIOIIIE Harpy3Ky TOJIBKO OT COOCTBEHHOIO Beca
CTEH BCEX BBINIETEKAIIMX dTaXKeH 3JaHUH U BETPOBYIO Harpy3Ky;

- HeHecymue (B TOM WYHCIIE HaBECHbIE, CTCHBl C JIMLEBBIM CIIOEM,
OTTUPAIOLIMCS Ha  IIEpEKpBITHE 58078 CTaJIbHBIE KPOHILTEIHEI),
BOCIIPUHUMAIOIIME HArpy3Ky TOJBKO OT coOCTBEHHOTO Beca ¥ BeTpa B IIpeiesiax
OJ[HOTO dTaXka MPHM BEICOTE 3Taka He Oosee 6 M; Ipy OOBIIEH BBICOTE ITaxa
9TU CTEHBI OTHOCSTCSA K CAMOHECYIIUM;

- [IEperopoJKH — BHYTPEHHHE CTEHBI, BOCIIPUHUMAIOIINE HArPy3KH TOIBKO
OT COOCTBEHHOTO Beca M BeTpa (PpU OTKPBITEIX OKOHHBIX IPOEMax) B Tpefenax
OJIHOTO 3Taka NPH BEICOTE ero He Oosnee 6 M; mpu Goubluel BBICOTE 3Taxa
CTEHBI HTOr'0O THIIA YCIOBHO OTHOCSATCS K CAMOHECY LIUM.

B 3maHUSX C CAMOHECYIIMMM M HEHECYIIMMH Hapy>XHBIMH CTeHaMH
HAarpy3KH OT [TOKPBITHH, NEPEKPBITHIA U T. I IIEPEAIOTCS Ha KapKac Wi IpyTue
HecyIl{e KOHCTPYKIIMH 3IaHHUH.

9.11 Kamennsbie cTeHBI B CTOJIOBI 3JaHUM IIPU pacyeTe Ha FOPHU30HTAJIbHBIC
HArpy3Kd, BHELEHTPEHHOE | IIEHTPAIBHOE CXKaTHe CIeAyeT NPUHUMATE
ONEPTHIMM B TOPH30HTAJBHOM HANPABICHHM Ha MEKIY3TaXXHBIE NEPEKPBITHS,
IOKPHITHS ¥ TIOTIEPEYHbIe CTEHBI U IPYTHe HECYIUE KOHCTPYKLMH 3aHus. DU
OIIOPHI IETIATCS Ha JKeCTKHE (HECMeIllaeMble) U yIpyTHe.

3a )XeCTKHe OIOpHI clieyeT NIPHHAMATD:

a) ToNepeyHble KaMeHHbIe M OETOHHBIE CTEHbI TONIIMHON He MeHee 12 cm,
sKeJ1e300eTOHHBIE TONIIUHOM He MeHee 6 ¢M, KOHTP(OPCHI, IOIepeYHbIe PaMBbl C
KECTKMMHM y3J1aMH, YYacTKH IIONEpEeYHBIX CTE€H U [pyrHe KOHCTPYKIIWH,
pacCUMTaHHbIE HA BOCIPHATHE TOPM30HTAIBHOM HAarpy3Kku (npunoxenune b);

6) TMOKpBITHS M MEXKIYITaKHBIE IEPEKPHITHS IPH PACCTOSHHM MEXIY
TIOIepEeYHEIMH, )KECTKHMH KOHCTPYKIMSAME He Gojiee yKkasaHHBIX B Tabiuie 9.2;

B) BETPOBEIE M0sica, (GepMbI, BETPOBBIE CBA3H M JKENE300€TOHHBIE OOBA3KH,
pacCyMTaHHBlE [0 IPOYHOCTM M MO JehopMamusM Ha BOCIPHUITHE
FOpH30HTAIBHOM Harpy3KH, Iepe/lalomeiics oT cTeH (mpuioxenue [1).

3a ymnpyrde OIOpbI CleAyeT NPHHHMATh IOKPBITHS W MEXIy3Ta)XHbIe
MEPEKPBITAST [P PACCTOSHMAX  MEXKIY  IMONEPeYHBIMH  JKECTKUMHM
KOHCTPYKLHSMH, MPEBBIAIONINX yKa3aHHbIE B Tabnuie 9.2, IpH OTCYTCTBHU
BETPOBEIX CBS3€H, YKa3aHHBIX B TOJAITYHKTE «BY.
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Ta6numa 9.2

Paccrosanue Mex oy nornepedyHbIMH
JKECTKHMMH KOHCTPYKLHMAMH, M, IIPH Ipynne

Tun HOKPBITHH U NEPEKPBITHH KIIaIKH

I I 111 v

A JKenesobeToHHbIe COOPHBIE 3aMOHOJIHYEHHBIE (CM.
npuMeYaHue 2) i MOHOJIUTHBIE 54 42 30 —
b U3 c60pHBIX Kene300eTOHHBIX HaCTHIIOB (cM. mpUMeYaHHe
3) u u3 skene300eTOHHBIX WIH CTAIbHBIX faJioK ¢ HaCTUIIOM

W3 IUTAT WIH KaMHEH 42 36 24 -

B JlepeBsiHHBIE 30 24 18 12

IIpuMedaHHus

| VkazaHHbIe B HACTOAWIEH TaGIHIe NpeieNbHbIe PACCTOAHUA NOJIKHBI OBITE YMEHBIIEHBI B CIIEAYIOLINX
CITy4asx:

a) IpH cKopocTHBIX Hanopax Betpa 70, 85 1 100 Krc/mM? cooTBeTcTBEHHO Ha 15 %, 20 % 1 25 %,;

6) e BeICOTE 3MaHKs 22 — 32 M —Ha 10 %; 33 —48 M—Ha 20 % Gomnee 48 M — Ha 25 %;

B) [NA Y3KMX 3MaHWIl TpH IIMpHHE b MeHee IBOMHON BBICOTEI 3Taxa H — IPONOPLHOHAILHO
oTHOMmEHHO b/2H.

2 B c60pHBIX 3aMOHOJIHWYEHHBIX NEPEKPBITHAX THIA A CTBIKH MEXIy IUIHTaMH JOIDKHBEI OBITH YCHIIEHEI
A TepeJauy depe3s HUX PacTATHBAIOIIMX YCHIHMH (ryTeM CBapKH BBITYCKOB apMarypsbl, MPOKIAfKH B IIBaX
JOTONTHATENEHOM apMaTyphl ¢ 3aJMBKOM IBOB PAaCTBOPOM MapKH HE HIKE MI100 — mpHu mIKMTax M3 TOKEJIOro
GeroHa 1 Mapku He Hinke M 50 — npH IUTHTaX K3 JIETKOTO GeTOHA WM JPYTHMH Croco0aMy 3aMOHOMIUBAHUS).

3 B nepeKphITHsIX THNA B BB MEXKTY TUIMTAMH HIIH KAMHSIMH, 8 TAakKe MEKILY NICMCHTaMH 3aMOJTHEHMs
1 GanKaMM JOJDKHEI OBITh TINATEIBHO 3aIl0JIHEHBI PaCTBOPOM MapKH HE HIDKE MS50.

4 TlepexphiTis THIIA B GBITE C IBOAHBIM JEPEBAHHBIM HACTHIOM HIIM HACTUIIOM, HAKaTOM M MOALIUBKOM
(CII 64.13330).

CTeHBI U CTOJIOBI, HE UMEIOIIME CBS3H C NEPEKPHITUAMH (IIPU yCTPOHCTBE
KAaTKOBBIX OIIOP H T. I1.), CIEAYET PACCUMTHIBATH KaK CBOOOJHO CTOSIIHE.

9.12 Tlpu ympyrux OmOpax HPOBOJMTCS pacyeT PaMHOH CHCTEMEI,
CTOMKAMM KOTOPOM SIBIAIOTCS CTEHBI M CTOJIOBI (3Kene300eTOHHBIE, KHPIHIHEIC
¥ JIp.), @ PUTEJIAME — IEPEKPHITAS ¥ MOKPEITHS. [1pu 5TOM CrielyeT NIpuHUMATS,
YTO CTOMKH KECTKO 3aIeMJICHbI B OIIOPHBIX CEUCHUAX.

Ilpy cTaTM4ecKHX pacyeTax paM HKECTKOCTh CTeH WIH cTOJI00B,
BBITIONHEHHBIX W3 KUPIUYHOM WM KaMEHHOH KJIAJIKH, J0IyCKaeTCsl ONpeesITh
npu MopyJse ynpyroctu knagku E = 0,8 Eo 1 MOMEHTE HHEPLMHU CEYCHHUs 6e3
ydera pacKpHITHs ILIBOB, & TIEPEKPHITHS ¥ IOKPHITHA CNEMyeT NPUHUMATH KaK
ECTKHE pUresi (pacnopky), MApHUPHO CBA3aHHbBIC CO CTEHAMH.

9.13 B creHax ¢ OWIICTpaMH WiM 0e3 NWIACTP ITMPHHY CTEHBI IIPH
pacueTe cie/lyeT IPUHAMATB!

a) eclM KOHCTPYKIMS IOKPBHITHs 0OOecredrBaeT PaBHOMEPHYIO mepenaqy
JaBleHHs IO BCedl JUIMHE ONHpAHHUA MNOKPBITHS Ha CTEHY, IIMPHUHY CTEHBI
clefyeT NPUHHAMATh PABHOH INMpHHE MEXJIy IpoeMaMH, a B CTeHax oe3
IIPOEMOB PABHOM IIMPHHE YYaCTKA CTEHBI MEXJTy OCSMH IPOJIETOB;

6) eciii GOKOBOe JaBIIEHHE OT CTEHBI Ha IOKPBITHE IepeNiaeTcs B MecTax
OmMpaHHS Ha CTeHbl (epM HIM IIPOTOHOB, TO CT€HA C IHISCTPOH
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paccMaTpUBAETCsl KaK CTOHMKa paMbl C IIOCTOSHHBIM II0 BBICOTE CEYCHHEM, ITPH
5TOM IIMPHHA TOJNKM TIPUHMMAETCS paBHOH 1/3 H B KaXAyr0 CTOPOHY OT Kpas
MWIACTpEl, HO He Oomee 6 / W IUMPUHBI CTEHBI MEXIy IPOEMaMu
(H — BBICOTa CTEHBI OT YPOBHS 3aJI€]KH, /1 — TOIIIMHA crenbl). [Ipu oTcyTcTBUM
NWJISACTP U Tepefade Ha CTEHbl COCPENOTOYEHHBIX HArpy30K LIMPHHA y4acTKa
1/3 H npuHMMaeTcs B KaXIyI0 CTOPOHY OT Kpas pacipeeUTeNIbHON IIIUTEI,
yCTaHOBJIEHHOM MOJ] OTIopaMK (h)epM HIIU IIPOrOHOB.

0.14 Crepl ¥ CTOJNOBI, HMEIOIME B IUIOCKOCTSAX MEXIYITa)KHBIX
TIepeKPBITHI  OTOpPhI, paccMaTrphBaeMble  COITIACHO 9.11 xak xecTkue,
pAacCUMTHIBAIOTCS ~HA  BHEIEHTPEHHYIO — HAarpy3Ky Kak  BEpPTHKAJIbHBIE

Hepaspe3Hble OaJIKH.
JlomycKaeTcsi CTEHbI HIIH CTOJIOBI CUMTATh PACUICHEHHBIMU IO BBICOTE Ha

OJIHOTIPOJIETHBIE OAJIKK C PACIOJIOKEHHEM ONOPHBIX INAPHMPOB B INIOCKOCTAX
onupanus TepekphITHi. IIpu 3TOM Harpys3Ky OT BEPXHHX TaKed Cclegyer
IIPUHMMATh TPUIOKEHHOH B LEHTpe TSIKECTH CEYEHHsA CTEHBI WM cronba
BEIIIENIEXKAIIET0 73Taa; HArpy3ku B IIpefielax pacCYMThIBAEMOIo 9Taxa
NPUHUMAIOT ~ [PUIOKEHHBIMA  C  (aKTHYCCKUMM  SKCIEHTPUCHTETaMH
OTHOCHMTENBHO IIEHTpPa TSKECTH CeYeHHS CTeHbl MM CcTojba C yd4eroM
U3MEHEHHs CeueHHs B INpeleNax dTaxa U OclableHus] TOpHU3OHTAIbHBIMM H
HAKIIOHHBIMH Gopo3aMu. [Ipy OTCYTCTBHM CIIELHANBHBIX ONOP, QUKCHPYIOIIUX
MOJIO)KEHHE OIOPHOIO MABJIEHUS, MAOIYCKAeTCs INPHHUMATh PACCTOSHHE OT
TOYKM TPHIOKEHHS OIOPHOHM peakIuM IPOrOHOB, OalOK WM HACcTHiA [0
BHYTpEHHE!N IpaHy CTEHbI WM ONOPHOM IUIMTHI PABHBIM OIHOW TPETH TIIyOHMHBI
3aIelIKH, HO He OoJee 7 cM.

Harubarompe MOMEHTHEI OT BETPOBOM HArpy3KH CIELYET OIPEIeNsaTh B
npenenax KaKJIoro 3Taka KakK Juid Oalkd C 3a[elaHHBIMH KOHLAMH, 3a
UCKITIOUEHHMEM BEPXHETO 93Taka, B KOTOPOM BEpXHss OIIOpa IPUHUMAETCH
IIapHUPHOM.

9.15 Ilpu pacyere CTeH (WIX MX OT/AENBHBIX BEPTUKAIBHBIX Y4aCTKOB) Ha
BEePTHKAIIbHbIE U TOPH30HTAIbHBIE HATPY3KH NOJKHBI OBITh IIPOBEPEHEI:

a) TOPU30HTAJIbHBIE CEYEHHs Ha LIEHTPAIbHOE UIIH BHELIEHTPEHHOE CIKATHE;

0) HaKIOHHBIC CEYEHHs Ha IJIaBHBIE PACTATMBAIONIME HAIPSKEHHs IIPH
U3rude B IUIOCKOCTHY CTEHBI,

B) PacKphITHE TPELIMH OT BEPTHKAJIbHOM HAarpy3Kd B 30HE IPHUMBIKaHHMs
CBSI3aHHBIX MEXJYy CO000H y4YaCTKOB CTE€H pPa3iMYHOM JKECTKOCTU WU
pPa3HOHATPY)KEHHBIX YYaCTKOB CTEH.

IIpu ydeTe COBMECTHOH pabOThHI MOMNEPEYHBIX M IPOJOJBHBIX CTEH IIpH
IEeHCTBMM TOPH30HTAIBHOW HAarpy3kd JOIDKHO OBITH OOECIIEYeHO BOCIIPHUSTHE
C/IBUTAIOIIHX YCHJIMN B MECTAaX UX B3aMMHOIO IIPUMBIKaHUs, OIPEIeIsieMbIX I10

bopmye
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r=22% <hmm,, 0.1)

rze T — cABUrarwlllee yCHWIME B IIpeJeiax OTHOTO 3Taxa;
O - pacueTHas IIOIepeyHasi CHIia OT OPU30HTAIBHOH HAarpys3kd B
ceperiHe BBICOTHI DTaXa;
y — PacCTOSHHE OT OCH HPOJOJBHOM CTEHBI IO OCH, MPOXOZAIIeH
qepes IeHTp TSHKECTH CeYEHHUs CTEH B IUlaHe (PHCYHOK 9. 1);
A - mom@ns CcedeHHs MOJIKM (ydacTKa IPOMOIBHOM CTEHBI,
YIUTEIBAEMOTO B pacyeTe);
] — MOMEHT MWHEpPIMH CEYeHHs CT€H OTHOCHTEIBHO  OCH,
npoxozsiei uepe3 HEeHTP THKECTH CEICHHs CTEH B ILIaHE;
h — TONILKHA TIONEPEYHON CTEHBI,
H — BBICOTAa 3Taxa;
Rs; — pacueTHOE CONpPOTHBIIEHWE KIAJKHU Cpe3y II0 BEPTHUKAILHOMY
nepeBs3zaHHOMY cedeHuro (cM. 7.20).
[Ipr onpefeleHHH IUIOLIATH CEYeHWs IONKA A M MOMEHTa HHepLHUH
cedyeHHUs CTEH CIIeLyeT YUATHIBATh YKa3aHus, IpUBeIeHHbIe B 9.13.

.r;__..—:-.—_L_:q__-

Lenmp
mANCECI

y

1 — mPOCTEHOK MPOOIBLHOMN CTEHBI; 2 — MOMNepevHas CTeHa
Pucynok 9.1 — TLnan nonepe4Hoii CTeHbl H NPOCTEHKOB MPOOJILHBIX CTEH

9.16 PacueT monepevHbIx CTEH Ha IJaBHBIE PACTATMBAOIINE HAIPSDKEHUS
cleyeT BBIMOIHATH IT0 GopMyJie

R hl
o< 9.2)
v
IIpY HAJIMYMK B CTEHE PACTAHYTOH YacTh CeYeHus — 0 popmyIie
R, A
Q< u’ (9.3)
v

B ¢opmynax (9.2) u (9.3):
O - pacueTHas TONepedHas CHIa OT IOPH3OHTAIBHOM HArpy3Kd B
cepeliHe BBICOTHI DTaXa; '

qu = v ‘Rtw(R.rw +GO) ] (9.4)
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R, — pacueTHOe  CONPOTHBJIEHME  [IABHBIM  PacTATMBAIOIIIM
HATIPSDKEHHAM TIO [1BaM Kiajku (Tabmamna 6.11);

R,, — pacueTHOe CONPOTHBJIEHHE CKAIbIBAHHIO KIIAJIKH, ob>xaroi
pacueTHoi cmioit N, ompenenseMoi ¢ KOIPHHUIHEHTOM
HafiexHOCTH 110 Harpy3ke 0,9,

0,.9N
Pt 9.5
0="" (9.5)
[Tpu HanmuyuM B CTEHE pacTsHyTOM 4aCTH CeUYEHHUs IPUHUMACTCS
0,9N
o= j , (9.6)

c

rae A — myomanb CeYeHHs IIONMEPEeYHOM CTeHBI ¢ yderoMm (md Ges
y4eTa) y4acTKOB [POJOJIBHOM CTEHBI (CM. PUCYHOK 9.1);
A, - mwiomajgb TOJNBKO CXATOW YacTH CEYEHHs CTeHBl IIpH
SKCLIEHTPUCHUTETAX, BBIXOMAINMX 3a IPE/IeIibl siipa CeUCHHS;

h — TONIIMHA TIONEPEYHOM CTeHBl Ha y4YacTKe, I/ie 3Ta TOJIIMHA
HaWMEHBINAs, IpPH YCIOBHH, €CIM JUIMHA JTOr0 y4YacTKa
TpeBbIaeT 1/4 BBICOTHI 3TaKa WM ke 1/4 JUTHHBI CTEHBI; IPH
HAJIMYMKM B CTEHE KaHAJOB WX IIMPHUHA U3 TOIIIWHBI CTEHBI
HCKJIIOYAEeTCs;

| — nnuHA TIONEPEYHON CTeHB B IIaHE, €CIM B CEYCHHWE BXOIST
MOJIKA B BHJIE OTPE3KOB HApY)XXHBIX CT€H, TO / — pacCTOsIHHE
MEJKIY OCSIMHU 3THX IOJIOK;

=, — koa(duiueHT HEPaBHOMEPHOCTH KacaTelbHBIX HanpsoKeHUd B
CeUeHMU. 3HAYeHWs Vv  JIOMyCKaeTcs INpUHUMATh: Ui
JBYTaBpOBBIX cedeHuH v = 1,15; I TaBPOBBIX CEYCHUM v = 1.35¢
ISl TIPSMOYTOJIBHBIX cedeHui (0e3 ydera paboThl MPOIOIBHBIX
cTeH) v = 1,5;

Sy — CTAaTMYECKU MOMEHT YacTH CeYeHMs, HaxXOMAIIEHCS IO OJHY
CTOPOHY OT OCH, IIPOXOJSIIEH Yepe3 LEHTP TSHKECTH CeYCHNU;
]/ — MOMEHT MHEpIHH BCETrO0 CE4YEeHHsI OTHOCHTENIbHO OCH,
NPOXOIMAIIEH Yepe3 HEHTP TKECTH CEUCHHUS.

9.17 TIlpu HeZOCTATOYHOM CONPOTHBICHWH KIAJKH CKaJbIBaHUIO,
omnpenenseMomy 1o Qopmyinam (9.2), (9.3), nomyckaercs apMHUpOBaHHE ee
TIPOJIONIGHON apMaTypoil B FOPU3OHTANIbHBIX IIBaX. PacueTHOe CONpPOTHUBICHHE
CKAIIBIBAHHIO apMHPOBAHHON KITaJKH Ry, CIEAyeT ONpENeNaTh 1o GopmyJie

R = \/ HE, (”R +aDJ : 9.7)

100100

rmae = MIPOLEHT apMHpOBaHHA, OHpGI(GJIHeMBIﬁ o BEPTHKAIIBHOMY

59



CII 15.13330.2020
CEYEHHIO CTCHBI.

9.18 TIlpu pacuyere TIONEPEYHBIX CTEH 3[@HUA HAa TOPM3OHTAIbHbIE
HAarpy3KkW, JAeMCTBYIOME B HMX IUIOCKOCTH, NEPEMBIYKH, MEPEKPHIBAIOIINC
mpoeMbl B CTEHaX, PacCMaTPUBAOTCS KakK IIApHUPHBIE BCTABKH MEIKIY
BEPTUKAIBHBIMH yYaCTKaMHU CTEH.

Ecii IpOYHOCTh I[ONEPEYHBIX CT€H C INpoeMaMHd IpH JIeHCTBHH
FOPU30HTAIBHBIX HArpy30K o0ecHedHBaeTCs TONBKO C yYeTOM JKECTKOCTH
TepeMBIYeK, TO IEePEeMBIYKH IOJDKHBI BOCIPMHMMATh BO3HMKAIOIIME B HHMX
nepepesbIBaromue CHIb 7, onpesiensieMsle o Gpopmyiie

_ Q*;f" : (9.8)
r7e O - pacueTHas MOIepedyHas CUIa OT TOPH3OHTAJIBHOH HArpy3KH,
BOCIIPMHMMA€EMasi IIONePEeYHOM CTEHON B yPOBHE NEPEKPBITHLA,
IIPUMBIKAIOIIETr0 K PACCYMTHIBAEMBIM IIEPEMBIIKaM;
H — BBICOTA 3TaXa;
| — miuHA TIONepedYHoM crens! B mane (9.16);
v — mpuHAMaeTcs 1o 9.16.

T

9.19 PacueT mepeMBIYEK HA MEPEepe3bIBAIONIYIO CHIIY OT OPHU30HTAIBHOH
HArpy3KH, onpezensieMyto o dopmyiie (9.8), BEIIOIHACTCS Ha CKalbIBAHUE U HA
w3ru6 mo dopmyinam (9.9) u (9.10), okoHYATENBPHO NPUHMMAETCS MEHbIIOE U3
IBYX TIOJy4EHHBIX 3HAYEHMU:

T S%RMA, (9.9)
Ts%R,bA?, (9.10)

rne hul — BBICOTA H IPOJIET IEPEMBIUKH (B CBETY);
T - cm. popmyiy (9.8);
A - momnepeyHoe CeueHHUE IEPEMBIYKH;
R, u Ry — cM. Tabmumy 6.11.
Eci¥ TPOYHOCTh TEpEMBIYEK HEJOCTaTOYHA, TO OHM MOJDKHBI OBITH
YCHIEHBI TPONOJNBHBIM apMHDOBAHUEM WM JKENe300eTOHHBIME OakamH,
PacCUUTHIBACMBIME Ha M3TU0 ¥ CKajlblBaHUEe Ha MOMEHT

M=% 9.11)

u morepeunyio cuiy 7, dopmyna (9.8), B coorserctBum ¢ CII 63.13330. Pacyer
3a7e/IKi KOHIIOB Oaok (mepeMBIYeK) B KJIAJKe BBIOIHAETCS I10 yKasaHHIM
9.52.
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ﬂOl’lyCTHMhle OTHOIIEeHHHA BbICOT CTCH H CTOJIOOB K MX TOJIIHHAM

9.20 OTHOIIEHHE BBEICOTHI CTEHBI MM CTON0a K TONIIMHE HE3aBUCHMO OT
pe3yJIbTaTOB pacyera He JI0JDKHO NPEBBILIATh YKa3aHHbIX B 921 —-9.24.

9.21 Orrowenue = H/h (rne H — BbIcOTa 3TaXa, h — TOJIIIIMHA CTEHBI UITH
MEeHbIIIas CTOPOHA MPSIMOYTOJIBHOTO CEYeHMS cronba) s creH 6e3 IpoeMoB,
HECYLIMX HAarpy3KH OT IEPEKPBITHA MU HOKPBITHIA, TP CBOOOJHOM IMHE
crensl [ < 2,5 H He NO/DKHO MPEBHIIIATh 3HAYEHUH, IPUBSICHHBIX B Tabiune 9.3
(ZUTs KITaJIKA U3 KAMEHHBIX MAaTepPUaJIOB IPAaBHIIBHOH b opMeI).

Jlna CTeH C MHIACTPaMH H CTOIOOB CJIOKHOIO CEYEeHHS BMECTO /
IPUHAMAETCS yCIIOBHAs TOJNIIHMHA B = 355 THE 1 = JI/4. Jna cron6os
KPYIJIOTO ¥ MHOTOYTOJIBHOTO CEYEHHs, BIMCAHHOTO B OKPYXKHOCTD, hyeqa= 0,85d,

rie d — quaMeTp cedeHus cToiba.
IIpumeuanue — Ilpu BeicoTe 31a%a M, Gosbleii cBOOOAHON JIHMHEI CTEHEI /, OTHOLIEHHE
I/h nomkHo 6ITH He Gonblie 3HadeHns 1,2 (3 o Tabumue 9.3.

022 OrHomeHuss [} Ui CTeH MW TEPEropojiok IIpH YCIOBHSX,
OT/JIMYAIONIMXCS OT yKasaHHBIX B 9.21, ciemyer NpHHHMATh C IONPABOYHBIM
k0> GHUIIMEHTOM K, IPUBEAECHHBIM B tabnuie 9.4.

IIpenenbHbIE OTHOIIEHUS B mis cTon00B NPUHHUMAIOTCS IO Tabmuie 9.3 ¢
k03 GHUIHEHTaMH, IPUBEICHHBIMHU B Tabmuie 9.5.

9.23 OrtHomeHnusi P, mpuBefeHHBIe B Tabmuue 9.3 ¥ yMHOXEHHBIC Ha
koaddumnuent k mo Tabmume 9.4 s CTEH M NEPErOpOJOK, MOTYT OBITH
yBEJIMYEHBI: TIPY KOHCTPYKTUBHOM MPOJOIFHOM apMUPOBAHUHU KIIA/KK (pu p =
0,05 %) B OZHOM HalpaBlieHHH (B TOPH30HTAIBHBIX IIBaX Kiaaku) —Ha 20 %.

[Ipy pacCTOSHHAX MEXJAYy CBS3aHHBIMH CO CTEHAaMH IOIEPEYHBIMH
ycTOMuMBEIME KOHCTpyKumamu [ < kBh Boicota creH H He OrpaHUIUBACTCA U
omnpezenseTcs pacueToM Ha HpodyHOCTh. [Tpu cBoGO/HOM MiuHe /, paBHOK M
6onpieii H, Ho He Gonee 2H (rme H — BBICOTa 3Ta)a) JOIDKHO COOIIONATHCS
yCIIOBHE

H+1<3kBh. (9.12)

9.24 JInsa cTeH, IEPErOPOJIOK M CTONOOB, HE 3aKPEIUICHHBIX B BEpXHEM
ceyeHHH, 3Ha4YeHHs OTHomleHwd [ 1momkHBl ObITE Ha 30 % MeHee
yCTaHOBJIEHHBIX B 9.21 — 9.23.
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Ta6bnuoa 9.3

SN

OrHomeH:s  mpu rpynme Kiagky (cM. Tabnumy 9.1)
Mapka pacTBopa
1 II 11 v
50 u BBILLE 25 22 = i
25 22 20 17 -
10 20 17 5 14
4 — 15 14 13
Tabnuima 9.4
XapaKTepHCTHKa CTEH U MEPeropoaoK KoadduuueHr k
1 CTeHBI ¥ [IEPETOPONIKHM, HE HECYIIHE Harpy3KH OT ePeKPbITHH HITH
NOKPBITHI NPH TOJILIMHE, CM:
25 u 6oree 1,2
10 u MeHee 1,8
2 CTeHsl ¢ [IpOeMaMH i
Ap
3 TleperopoaKH ¢ MpoeMaMu 0,9
4 CTeHbl ¥ NEPErOPOAKH TPH CBOOOIHON MX JUTMHE MEXTY TIPUMBIKAIOLIUMH 0,9
HorepeyHbIMH CTEHaMH WIIH KOJIOHHAMH OT 2,5m03,5H
5 Toxe,npul>3,5H 0.8
6 Crenbl U3 6yTOBBIX KJIaJI0k H OyTobeTOHa 0.8

lMpuMedaHu4A

1 O6umit ko3 UIMEHT CHIKEHHA OTHOIIEHWH [, ompeienseMbi IyTeM YMHOKEHHA OTAENIbHBIX
k03 pyIHenTOB CHIDKEHHA k (Tabmuua 9.4), IpUMHUMACTCA HE HIDKE K03 {uLHeHTa CHHKEHHSA Ap, YKA3aHHOTO B

Tabnume 9.5 mis cToaboB.

2 Tlpu TONMIMHE HEHECYUIMX CTeH M meperopook Gonmee 10 u MeHee 25 ¢M 3Ha4YCHHE NONPABOTHOTO

ko3 duumentTa k onpenenseTcs HHTEPIOISALHEH.

3 3naueHus A, — IWIOMWAAs HETTO H Ap — IUIOMAAs GpYTTO ONPEAEIAIOTCA 10 TOPH3OHTAIEHOMY CEYeHHIO

CTEHBI.

Tabnuma 9.5

MeHbIIHit pa3Mep MONEPEeTHOTO CeYEHUs - gy KZ;?{‘P;HKEHT kp nns cronbos
cronba, cM H KaMHe
. TIPABIILHOM (OPMEI u3 GyToBo# Kaaky u 6yTobeToHa
90 u Gosee 0,75 06
50-69 0,65 05
Menee 50 0,6 0.45
IIpumeuanue — IlpenenbHble OTHOmEHHMS [} HECYIIMX Y3KHX NPOCTCHKOB, MMEIOIIMX INHPHHY

MeHee TOJIIWHBI CTEHBI, JOJDKHBI MPUHAMATECA KaK A cT0JIOOB C BBEICOTOM, paBHOﬁ BBICOTE IIPOEMOB.
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CreHbl U3 IaHeJell H KPYNHBIX 0JIOKOB

9.25 Kuprnuusple TaHeIM CIeAyeT NPOSKTHPOBATh U3 KEPAMUYECKOTO HIIU
CHJIMKATHOTO KMpIIMYa Mapku He Hioke M75 Ha pacTBopax Mapok He Hibke M50.

9.26 Tlpm NPOEKTUPOBAHMM IIAHENEH ClemyeT TpeaycMaTpUBaTh
3a7IONHEHHe DACTBOPHBIX IUBOB C TIpMMEHEHHWeM BHOpaiuu. PacuerHbre
COIIPOTHUBJICHHs] BHOPMPOBAaHHOM KIAJIKH CIEyeT INPHHMMATE IIO 6.9. Ilpu
IPOEKTUPOBAHUH OIHOCIOWHBIX raHenell HapyXHBIX CTEH H3 IIyCTOTEIbIX
KepaMHYeCKuX KaMHeH TONIMHOW B OJMH, TMONTOpa © JBa KaMH,
BBITIOJIHSEMBIX 6€3 NpYMeHeHHsI BUOpAlluK, pacyeTHbIC CONPOTHBIICHHS KKK
cieayeT mpuHUMAaTh 110 6.1.

[IpuMedyaHue — B maHemsix u3 IyCTOTENBIX KEPAMIICCKHX KaMHelH, U3roTOBJIEHHBIX Oe3
npuMeHeHHs BHOpauuH, IOJDKHA ObITh COOMIONEHA TEPEeBsi3Ka BEPTHKAIBHBIX INBOB KIIAIKH, YTO
JIOJKHO OBITh YKa3aHO B NPOEKTE.

9.27 KupnuuHble IIaHETM HApYXHBIX CTEH CIEAYeT IPOCKTUPOBATH
IBYXCJIOWHBIMH WM  TPEXCIOMHBIMH. JIByXciiOiiHBIE TIAHEIHU  CIEIyeT
BEITIONHSTL TOJIIMHON B MOJKHUPIHAYA WIH Oosee ¢ yTEIUIMTENEM M3 JKECTKHX
TeIIIOM30JSIHOHHBIX IUIAT, PACIOJIOKEHHBIX C Hapy)KHOM WM BHYTpPEHHEH
CTOPOHBI IMaHeNel ¥ 3alMIIEHHBIX OTACJIOYHBIM apMHUPOBAHHBIM CIIOEM M3
pacTBOpa Mapku He Huke 50, TonumHoN He MeHee 40 MM.

TpexcioiiHple TaHENW CIEAyeT BBIMNOMHATE C HAPYXHBIMH CIIOSMHA
TOJIIIAHON B YETBEPTh WJIA B IOJKHMPIHYA U CPEIHHM CIIOEM W3 JKECTKHMX HIIH
TIOJIYKECTKHX TEIIOU30JIAIHOHHBIX ILIHT.

Kapkachl B MaHEJSX HApy)KHBIX CTEH JO/DKHBI YCTaHaBIMBATECS B peOpax
WM IIBaX, PACMOJIOKEHHBIX IO NEPUMETPY MaHeNled U IO KOHTYpY TpOeMOB B
npejenax Beeil TonuHbl nanenei. [ipuna pebep, B KOTOPhIE YCTAHABIIMBAIOTCS
KapKachl, JOJDKHa OBITH He Gonee 30 MM.

I[Tpy IpOEKTHPOBAHHUY NaHENIEH HAPYIKHBIX CTCH CIEeNyeT YIUThIBaTh, YTO B
3aBHCHMOCTH OT apXUTEKTYPHBIX TpeOOBaHMM HAPYKHBIN CIION IMaHeNeH MOXKHO
BBITIONIHATE C OTKPHITOM (akTypodl KHpIu4Ya M KaMHEH WM C OTHEJIOYHBIM
CJI0EM U3 pacTBOpA.

0.28 KupnuyHble NaHeN¥ BHYTPEHHHX CTE€H U TMEPeropofok Cleayer
IIPOEKTUPOBATh OJHOCIOWHBIMH TONIIMHON: B 4eTBepTh Kuprnu4da (8,5 cMm), B
nonkupnuya (14 cM) u B xupnud (27 ¢M), U JBYXCIOMHBIMU — M3 JIBYX CIJIOEB
TOJIIMHOM 10 yeTBepTH Kupruya (18 cm).

Kapkachl B TaHeNsX BHYTPEHHMX CT€H JOJDKHBI YCTaHaBIMBATBCS IIO
IepUMeTpy MaHelel i 0 KOHTYpY MPOEMOB B COOTBETCTBHH C PaCYETOM.

[IpuMmevyaHusd
1 TonuuHel NaHe el yKkazaHsl ¢ Y4eTOM Hapy»KHBIX H BHYTPEHHET 0 paCTBOPHBIX CIIOEB.
2 TTaHe M TONIIMHOM B YeTBEPTh KUPIIHYA CJIeAyeT NPOEKTHPOBATE TOJBKO JJIs IEPErOpPOIOK.
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9.29 Kupnwusbile ¥ KepaMHYECKHEC CTCHOBBIC TAHENM  ClIeIyeT
pacCYMTHIBATE Ha BHELEHTPEHHOE CKaThe M0 yKasaHWAM 7.7 m 7.8 mpH
JEHCTBAM BEPTHKAIBHOM M BETPOBOW HArpy3oK, a Takke Ha YCHIHA,
BO3HMKAIOLIKE TIPH TPAHCTIOPTUPOBAHHUH U MOHTaXe (CM. 9.6).

Ecnu TpeGyeMas MPOIHOCTb [aHei obecnieunBaeTcs 6e3 yuera apMarypel,
TO IUIOLIAb CEYEHHs POIOIBHBIX CTEPKHEH KapKacos NOJDKHA OIPENesAThCs
w3 yCioBHsI, 4ToGBI OHA COCTaBisUIa He MeHee 0,25 cm”? Ha | M TOPU30HTAJIBHOTO
¥ BepTUKANBHOTO CceueHui mamend. Ecin apMaTypa NOJDKHA YYHTBIBATECS IIPH
OIpeNeNeHUH Hecylielf CMOCOOHOCTH IaHeNd, TO pacyeT ee JOIDKeH
BBITIONIHSTECS Kak IS apMOKaMeHHOM KoHCTpykuuu. [lpu pacdere maHeneH
TONMHMHON 27 CM M MeHee CIefyeT YYMTBIBATh CIy4ailHbIA SKCLECHTPHCHTET,
BeJTYMHA KOTOPOro IPMHMMAETCs PaBHOH 1 cM — IIis HECYIIMX ONHOCIOHHBIX
mageneit; 0,5 cM — Ui CAMOHECYLIMX TIaHeJeH, a TaKkkKe I OTAEJBHBIX CIOeB
TPEXCIIOMHBIX HECYIIHX maHeJiel; Ul HEHEeCYIIUX I1aHelled M IIepPeropoJIoK
Cily4aifHbIi SKCLEHTPUCUTET HE yIMTHIBACTCAL.

9.30 Tlamenu ¢ apMHPOBaHHBIMH peOpamul HpH PA3NUYHOM MaTepuaie
HECYIIHX CJIOEB DPAaCCUMTHIBAIOTCS Kak MHOTOCIHOMHBIE CTEHBI C JKECTKHM

COeqUHEHHEM CJIOEB COIVIaCHO 7.22 - 7.24.

031 CoenuHeHMs IaHelled Hapy)XHBIX M BHYTPEHHHUX CTEH, a TaKkKe
maHesell HapyKHBIX CTEH C IaHENISMH [EPEKPBITHH ClelyeT IPOEKTUPOBaTh U3
CTANBHBIX CBS3€l, NpPUBAPEHHBIX K 3aKIaJHBIM JeTalsiM MM K IUIaCTHHAM
kapkacoB. CBsA3M MeXIy TNaHEIAMH JOJDKHBI OBITH YCTAQHOBJIEHBI B
yrTy6IeHusIX, PacIoNOKEHHBIX B yIUlax [aHeseH, ¥ MOKPBITEI CII0EM pacTBOpa
tomuumHEON He MeHee 10 mMm. IIpH BBHIIONHEHWM 3aKIaiHbIX JeTaled H
COe/IMHUTEHHBIX CTep/KHEH 13 OOBIYHOM CTalld OHH JOJDKHBI ObITH 3allHIICHEI
0T KOppo3uH. MapKy pacTBopa JUIsi MOHTaXHBIX LIBOB CTCH U3 ITaHENICH CleyeT
IPHHMAMATH 110 pacdery, Ho He MeHee M50.

9.32 Kpyndele OIOKH [ Hapy)KHbIX M BHYTPEHHHX CTEH CIEHyeT
IIPOEKTUPOBATH W3 IIEMEHTHBIX U CHIUKATHBIX TSKENBIX OeToHOB, 0€TOHOB Ha
TIOPHCTHIX 3AMOJHUTENSAX, SYEUCTHIX OETOHOB U MPUPOJHOIO KaMHs, a TAKKe U3
KIIAJK¥, BBITOJIHAEMON M3 KHpIHYa, KEPAMUYECKHX, OETOHHBIX M IPUPOJHBIX
KaMHeil. PacdeTHOe CONpPOTHBIEHUE KIAJKH M3 KPYNHBIX OJIOKOB NPUHUMAIOT
110 6.5, a 115t GJIOKOB, M3TOTOBJIEHHBIX U3 KMPIIMYa MM KaMHel 6e3 Bubpanuu, —
no 6.1, 6.6 u 6.10.

MapKy pacTBOpa JUIsi MOHT)XHBIX INBOB KJIa/[KW OJIOKOB M3 KHPIHYa MU
KaMHel clieyeT MPEHAMATH Ha OIHY CTYNEHb BBIIIE MapKu pacTBOpa OJIOKOB.

9.33 B KpyIHOOIOYHBIX 3/IaHHAX BBICOTOH IO 5 nTaked BKIKYHUTEIIBHO
IIpH BBICOTE 3TaXa JO 3 M CBA3b MEXAY NPOJOIBHBIMH H IIONEPEYHBIMU
CTEHAMH CJIeAYyeT OCYIIEeCTBIATh:
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4) B HApyXHBIX YIJaX — IEPEBS3KOH KIAJKH CNCIHANBHBIMU yIIIOBBIMH
6okamu (He MeHee OJJHOTO psifia 6II0KOB Ha 9Tax);

6) B MecTax MPUMbIKaHHs BHY TPEHHUX IIOTIEPEUHBIX CTEH K TIPOIOJBHBIM, a
TaKKe CpeIHeld IPOJONbHOM CTEHBI K TOPLEBBIM — 3aknanakoii T-oOpa3Hbix
AHKEpOB W3 I[OJOCOBOM CTaiy WM apMaTypHBIX CETOK B OJHOM
TOPU30HTAIBHOM IIBE B K&)X/IOM 3TaX€ B yPOBHE NEPEKPBITUN.

Jlist KpYNHOGIOYHBIX 3JaHHMH BBICOTOH Goiee 5 STaXed U Ui 3/IlaHUH C
BLICOTOI ATaxel Goee 3 M IOJDKHBEI OBITH NPENXyCMOTPEHBI XKECTKHE CBA3HU
MEXIy CTEHaMH Kak B yIJax, TaK M B MECTaX IPHMBIKaHWs BHY TPCHHHUX CTCH K
HapyXHbIM. CBSI3U CleyeT NPOEKTHPOBaTh B BHUJE 3aKIATHBIX neTajnei B
GroKax, COeJHHAEMBIX CBApKO# C HAKJIaKaMU.

KpenieHue Neperopojiok M3 CHIMKAaTHBIX MEPEeropofiovHbIX IUIHT K
OTPaXXAIOIMM KOHCTPYKIUSM CJIEIYeT BBINONHATE C MOMOIIBIO ckob u3
OLMHKOBAHHON CTAald MIM C IOMOIIBIO IUIOCKMX aHKEPOB U3 NephopH-
POBaHHOH  TIOJOCEHI KopposuoHHocTodkoi cramu  mo  ['OCT 5632,
3aKJIaIBIBAEMBIX B Ka)K/BIH II0B KJIAJKH.

MHuoroc/aoiiabie cTeHbl (cTeHbl 00JerdeHHONH KIaJAKiH U ¢ 00/IMIOBKOH
M3 KHPIH4A)

9.34 JloNroBeYHOCTh W3JENMH W MaTepualioB, IPHUMEHIEMBIX B
MHOIOCJIOMHBIX CTeHaX, AOJDKHA TIPUHHMAThCS C y4YETOM CpOKa CIyKObI
KOHCTPYKIIHH.

Kupnuud ¥ KaMHA JIOJDKHBI ~COOTBETCTBOBATh TPeOOBaHMAM  TIO
MOPO30CTOMKOCTH, yKa3aHHBIM B Tabure 5.1.

Mapka 1o MPOYHOCTH Ha CHKATHE NOJDKHA NPUHUMATBCS IS KJIAJ0YHOTO
pactBopa M75 — M100.

IIpOYHOCTE KIafOYHBIX MAaTepHUaloB BHYTPEHHETO CIIOS MHOIOC/IOWHBIX
KOHCTPYKIMM U3 JIETKHX M SYEHCTHIX OCTOHOB CieJyeT NMPUHMMATh HE HWKE
kiacca B2.

ApMHpOBaHKe JIMLEBOTO CJOS CiefyeT NPEHMYyIIECTBEHHO BBIOIHATE
CeTKaMH W3 MOJMMEPHBIX KOMIIO3HUTHBIX MaTepHaloB B COOTBETCTBHU C 7.30 1
9.39. Jlng cranbHBIX CETOK MHHHMAllbHasi TOJIIHHA IMHKOBOTO IOKPBITHS
ompenensercs B coorBercTBuM ¢ myHkroM 5.5.8 CII 28.13330.2017 =
coctaBisieT 30 MKM IIpH rajlbBaHUYECKOM METO/I€ HAHECEHHS.

Tpe6oBaHus 110 KOHCTPYKIMH CETOK TIPUBEJIEHEI B 9.39.

MaTepHas], IPUMEHSIEMBIE JUIsl H3TOTOBJIEHHs THOKAX CBSI3eH U apMaTyphI
W3 CTald, TIIONMMEPHBIX KOMIIO3WTHBIX MATE€PHANOB M JAp., JOJDKHBI
COOTBETCTBOBATh TPEOOBaHHUSAM ACHCTBYIOIIMX HOPMATHUBHBIX JOKYMEHTOB,
WMETh  CONPOBOAWTENBHYIO  JOKYMEHTAlWio,  MOATBEPKIAIOIIYI0  HX
COOTBETCTBHE HOPMATHBHBIM TPEOOBaHMUSIM, BKIIFOYAs MACIOPTa KauyecTBa W/ Uil
TIPOTOKOJIBI HCIIBITAHHH, ¥ NO/IBEPraThCsi BXOAHOMY KOHTPOJIIO.
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B coorserctBun ¢ I'OCT P 54923 npu oSKciuryaTallMd B YCIIOBHAX
XOJIOJHOTO KIMMaTa ¢ TeMIIepaTypoi Hamboliee XOJIOJHOW TATHIAHEBKH OT
munayc 40 °C mo muHyc 60 °C B pacueT NPOYHOCTHBIX XapaKTEPUCTHK CIIEIyeT
BBOJIATH TOHIDKAIONIMH K0P UIHEHT yCIOBUH paGoThl (XPYIKOCTH), paBHBIA
0,7.

B KadecTBe yTEILIUTENSI B OOJNETYEHHOM KilaJKe MOJDKHBI MCIIONb30BaAThCS
MaTepuansl, IpOLIeJIIHe 3KCIEPTH3y B OPraHMU3allMAX COOTBETCTBYIOLIETO
pOGHIISL.

ITpyu UCTIOJIB30BaHWH OJJMHOYHBIX THOKHX CBSI3CH M CBA3EBBIX CETOK MEMKILY
JIAIEBBIM ¥ BHYTPEHHHM CJIOSIMH CTE€H, YCTAaHABIHBAaeMBIX B PAaCTBOPHBIX IIBaX
KTA/KH, BHICOTA DsiJa KIaJKy OOJHMIIOBOYHOIO CIIOS MOJDKHA ObITh KpaTHOM
BEICOTE PsIZIa OCHOBHOTO (BHYTPEHHEro) ciiost Kiaiky. JIomycKaeTcst IpUMEHATh
KITanoYHble U3zends 6e3 ydeTa KpaTHOCTH BBICOTHI psiia NPW HCIIOIB30BaHHUU
rHOKUX CBsI3€i, MOHTUPYEMBIX B TOJIILY KJIaJOYHBIX M3/EJIMH OCHOBHOI'O CIIOS

KJIaJIKA WJIA PETYJIMPYEMBIX 110 BBICOTE.

9.35 IIpoeKTHpOBaHHE ABYXCIOWHBIX CTEH CIIEAYET BBINOJIHATE C yYETOM
M3JI0)KEHHBIX HIDKE TpeOOBaHUM.

ITpu pasnuuuy B IPOIHOCTH U J€(OPMAIMOHHBIX CBOMCTBAX CIIOEB pacyeT
CTEeH C KECTKUMM CBSI3IMHU IPOBOJUTCS B COOTBETCTBUM ¢ 7.21 —7.29.

IlepeBsizka OOJHMIIOBKH, JKECTKO CBS3AHHOH C KIIAQJKOH THIYKOBBIMH
pSAZIaMH, BBITIOJHAETCS COITIACHO yKa3aHusM 9.7.

9.36 IIpoeKTUPOBaHKHE TPEXCIOHHBIX CTEH C TMOKMMH CBA3SIMU CO CPEIHUM
cmoeM u3 5(QQeKTUBHOr0 YTEIUIUTENs ClIEAYeT BBHIIOTHATE C YYETOM
TpeboBaHM, U30KEHHBIX B 9.37.

9.37 JI)ig NMIIEBOTO CIOS TOMIMHON 85 — 120 MM BKIIFOUMTEIBHO CIEAYET
NIPUMEHATH TOJHOTENbIH KUPIHY (B TOM YHCIE IYCTOTHOCTBIO J0 13 %),
IyCTOTENBIM KUPIUY C yTOJNIIEHHOH Hapy»HOW CTeHKOW He meHee 20 MM, a
TaKKe IYCTOTENbIH KUPIHY C HECKBO3HBIMH ITy CTOTAMH.

dopMa pacTBOPHOIO IIBa B KIaJKe IPUHMMAETCS IPOM3BOJIBHOM I
KJIaJKi W3 IOJHOTEIOoro Kupmnuya npu cobmonennu TpedoBanuii CIT 70.13330,
B KJIaJIKE W3 IIyCTOTEJIOr0 KUPIKYa 3ariTyOIeHHbIe BBl HE JOITy CKalOTCH.

JlomyckaeTcss ~ NpUMEHEHHe  IIyCTOTeJIOro  KMpIu4a  Mapkd 11O
MOPO30CTOMKOCTH Ha OJHY MapKy BBIl€ IpHBEIeHHOHW B Tabmuue 5.1 co
CKBO3HBIMH IIyCTOTaMH C TOJIIUHONA HapyXHOH cTeHku 12 — 20 mm (mpu
YCJIOBHH, 9TO 3ariyOleHHbIe BB HE JOIyCKAlOTCs) NP BBHIOJHEHHH OJHOIO
W3 ClIe/IyIOIIX MEPOIPHSTHIA: '

- KJIaJIKa OJIHOTO WU OoJiee psAOB, HAXOMSIIMUXCSH HEMOCPEICTBEHHO IMOJ
TOPH30HTANBHEIM  1e(OPMAllMOHHEIM  IIIBOM, [OJUKHA  BBIIIOJHATECH M3
MOJHOTENOr0 KUprnuda (B TOM 4YHCJE IyCTOTHOCTBIO a0 13 %), myctoremoro
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KUpIIHYa C YTOJNIIEHHOHW HapyXKHOW CTCHKOH HE MeHee 20 MM, kuprnuya c
rOpHU30HTAIBHBIMH ITyCTOTaMHU;

- TOpHM30HTAJIBHBIA  AeOPMAIMOHHBIA  IIOB  3alMIIEH  CBEPXY
BBICTYIIAIONIEM K3 IUIOCKOCTH CTEHBI He MeHee YeM Ha 50 MM KO3BIPBKOM M3
MeTa/UIOIUIACTHKA, WIM BhICTynaromed Ha 50 MM IUIMTOM NEpeKphITHA B
cootBercTBuH ¢ CIT 327.1325800;

- KpaliHHe IyCTOTHI BEPXHETo psjia KUPIHUYeH 3all0NHATCA pacTBOPOM U
BBITIONIHAETCS 00Ma304YHas THAPOM3OJISALMS BEPXHEHW ITOBEPXHOCTH KHpIU4a
Iepes1 ero yKIaJaKoM.

IIpu TONIIMHE JIUIEBOTO CJI0s MeHee 85 MM KOHCTPYKIHMS CTEHBI JO/DKHA
BBIMOJIHSATHCA TI0 CUCTEME HaBecHOTo dacaja.

OnupaHue JIMIEBOTO CIOS KIaJKH HAa MEXTyITKHbIE JKele300eTOHHbIE
TIepeKPHITHS, KOHCOJbHBIE OAIIKU BBIITOJIHIIOT 3aII0/UTHIIO C KX TOPIIOM.

JlomycKaeTcsi ONMMpaHue KIaJK{ JIMIEBOrO CJIOs Ha JIeTalld 3aBOJCKOIo
H3rOTOBJIEHHS W3 JKele3obeTroHa TIpu BbicoTe 37aHMd g0 50 M wm
KOPPO3HOHHO-CTOWKO# CTAIIM TIPH BEICOTE 37aHus 10 36 M B cooTBeTcTBAH C CII
327.1325800. CBec JIHIIEBOrO CJIOS KIaJKU CO CTalbHBIX OIMOPHBEIX 3JIEMEHTOB
noikeH ObITh He O6ombiie 10 MM.

KoHcTpyKiusi Jetaneit M y3JI0OB MX KpEIUIEHHS K IUIMTE IEePEeKPhITHSI
IOIDKHBEI TPOXOIUTH SKCIEPUMEHTAJNBHYIO IIPOBEPKY M  BBIIMYCKAThCsS T10
CIIeLMALHO pa3paboTaHHBIM H YTBEPXKIECHHBIM B YCTAHOBIIEHHOM ITOPS/KE
TEXHUYECKHAM YCIOBHUSAM.

BHyTpeHHMI CIION KIaJK¥ HapyXHBIX CTEH C FMOKMMHU CBS35SMH JOJDKEH
obecreynBaTh BOCIIPUSATHE BETPOBBIX HArpy30K, KOTOPBIE MOTYT II€PeJaBaThCs
OT JIMIIEBOTO CJIOS CT€HBI U 3aII0JIHEHUS IPOEMOB.

3akperuieHde IUIMT YTEIUIMTEeNIs K OCHOBAHMIO JOJDKHO BBITIOJNHATBECS C
IUIOTHBIM IIPHJIEraHHUEM K OCHOBaHHIO.

IIpu ycTpoiicTBe BO3MYINHOIO BEHTHJIMPYEMOI'O 3a30pa B KOHCTPYKIMH
CTEeHBl B JIMIEBOM CJI0€ KIAOKH CJIeAyeT yCTpauBaTh BEHTHISILMOHHBIE
OTBEPCTHSA, TUIOMAAb KOTOPEIX HA3HAYAETCS 10 pacyeTy.

He nomyckaeTcsi B TOCTPOEYHBIX YCIOBHUAX HAHOCHThL HAa HAPYKHBINA TOpEILl
IUIMTBl TIEPEKPBITHS JEKOPAaTHBHBIE DJIEMEHTHI, IIPOBOIMTHL BLIPABHHBAHHE
TOpL@ IUTYKaTypKOH. YCTpPOHCTBO HEKOPATHBHOM OTHAENKH, HAlpUMEp M3
KEpPaMMYECKOM IUTMTKH, ClieyeT BBIIOJHATH 10 3aJUBKH IUIUTHI OETOHOM C
3aBeJIcHUEM B IUTUTY aHKEPOB.

Kpemenue K JIMIEBOMY CIIOI0 CTEH C THOKMMHM CBA3SIMH pPacTsKeK,
BEHTUIAIIMOHHOrO | APyroro o00py10BaHMs HE IOy CKaeTCsl.

9.38 TpebGoBaHMs K KOHCTPYKIIHMHU JIMLIEBOTO CJIOSI B IBYXCIIOMHBIX CT€HaX C
TOPU30HTANEHEIME J1e()OPMALMOHHEIMY IIBaMHM aHAJOIMYHbBl IPUBEICHHBIM B
9.37 nyist TPEXCIONHBIX CTEH.
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TpeGoBanus M0 APMHPOBAHHIO KJIAKH JIHLEBOIO CJI0H

9.39 ApmupoBaHME KIAIKH JMIEBOTO CJIOSA C TMOKUMU CBSI3IMH U
OTaXKHBIM OIMpaHMeM Ha BBICOTY | M OT OINOpbI BBINOJIHAETCSH CETKAMH,
pacrofaraeMBIME C IIaroM To BeicoTe He Gomee 40 cM. Jist apMupoBaHus
CllefyeT TPEeUMyLIECTBEHHO TPUMEHSTh CeTKH U3 MONMMEPHBIX KOMIO3UTHBIX
MarepuanoB. PacdeT  NPOJONBHOrO  apMUPOBAHMS — BBIMONHSAETCS IO
CIT 327.1325800.

Beimie | M OT OIIOpE ApMHUPOBAHUE BBITOJIHIETCS KOHCTPYKTHBHO CETKAMHU
¢ 11aroM 1o Beicote He 6onee 60 cM.

Ha yrnax KaXIpli M3 CIIO€B KJIaJKH JOJDKEH 6bITE apMupoBaH I-
00pa3HbIMH CETKaMH Ha JUIMHY HE MEHee 1 M OT yrja Wik J0 BEPTHKAIBLHOIO
ne(hopMaIOHHOT O II1Ba, €CIM OH PacCIoIOXeH OJroKe, ¢ IIaroM o BBICOTE HE
6oiee 60 cm.

Ha npsIMONMHENHBIX yJacTKax JOIyCKaeTCsl yKiIaJblBaTh CETKH BHAXICCT,
JUIMHA [IepexJjiecTa JOJDKHA COCTaBIIATE HE MEHES 25 cm.

ApMHpOBaHHE KaXJOTO M3 CIIO€B CTEHBl C COCIIMHCHHEM CIIOCB
BEPTHUKAIBHBIMH  KAPIHYHBIMH nuradparMaMy  OCYLIECTBIISIETCS  CETKaMHU,
pacriojiaraeMBIMH 110 BHICOTE HE PExkKe, YeEM Iepe3 1 M. Tuadparmel apMUPYIOTCA
CeTKaMd M3 apMaTyphl JHaMeTpOM He MeHee 3 MM HIIH Z-00pa3HbIMHU
CTEP)KHIMH JHaMEeTPOM HEe MEHEE 5 MM ¢ IIaroM mo BeicoTe He 6oiee 60 cMm.

TpeGopanusi M0 ycTpoiicTBY rHOKHMX CBfi3ell /ISl KpenieHHsl KJIaIKH
JINIEBOIO CJI0sl K BHYTPEHHEMY CJI0I0

9.40 T'mbxye CBSI3d MOTYT BBIIOJIHATECA B BHJE CETOK, OTAEIBHBIX
CTEpPIKHEM, TUIACTHH MM B UX COYETaHUH.

MartepuaaoM CBsi3ell MOTYT CIyXHTh CTajbHas apMarypa, NOJHUMEPHBIE
KOMIIO3UTHEIE MaTepUallbl.

OnuHOYHBIE CBA3M ClieqyeT yCTaHaBIMBaTh B IIAXMaTHOM IOPSJKE HE
MeHee 5 IIT./M,

I1lar cBsI3eBBLIX CETOK IO BBICOTE JI0JKEeH OBITH He Oonee 60 cM.

[lo mepuMeTpy NPOEMOB, Ha YTIax 3/@Hus ¥ BONHM3M TeMIepaTypHBIX
BEPTHKAIbHBIX IIBOB HEOOXOAMMO yCTaHABIMBATH JIONONHUTENBHBIE CBS3H C
I1aroM 110 BEPTUKAJIM U TOPH30HTANH He Oosee 25 cM.

K cBs35SM, BBHINONHEHHBIM W3 CTAJBHOM apMaryphbl, JOTOJTHHUTEIHHO
TIpeIbABIAIOTCS CIEAYIoIHe TpeGoBaHHUS.

JluaMeTp OZIMHOYHBIX CTATBHBIX CBA3EH, 3aKPEIUICHHBIX B PACTBOPHOM IIIBE
C IOMOILBIO 3arHyToro KoHua (Z-, I'-06pa3Hele), JODKEH ObITh HE MEHEe 5 MM.
OIMHOYHBIE CBA3M B BHJIE CETOK, a TaKXKe CBI3H, KPEISIIMecs CBapKOH K
PACIOJIOKEHHBIM B TOPH30HTAJbHBIX MIBAX CETKAM HIM CTEPXKHAM, MOTYT
BBITIOJIHATHCS U3 CTAIM JHAMETPOM 3 MM.
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OnMHOYHBIE CBSA3M JOIDKHBI OTCTOSTH OT BEPTUKAIBHBIX PACTBOPHBIX IIIBOB
He MeHee YyeM Ha 2 CM.

Cps3eBbleé CETKM JOJDKHBI  BBITIOJNIHATBCS K3 CTAIBHOM apMaTypel
nuametpoM 3 — 5 MM. TpeGoBaHHS K WM3TOTOBIECHMIO CETOK NPHUBE/ICHBI B
I'OCT 23279.

K cBsi3sM, BBIIIOJHEHHBIM W3 IOJMMEPHBIX KOMIIO3UTHBIX MaTepHalos,
IpEIBSBISIOTCS CJIEAYIOIIHe JIOTIOMTHUTEIbHbIE TpeboBaHusA. CBS3U JIOIKHEI
M3rOTOBIISATLCS MO  TEXHUYECKOM  HOKyMEHTallid, YTBEPXKACHHOHW B
ycTaHOBIEHHOM Topsinke. K uHCly pEeKOMEHIYyEMBIX OTHOCATCS —CBA3M,
npusenennsie B [OCT P 54923.

[IpOYHOCTH KIJIaJ0YHOTO PACTBOPA IIPH yCTAHOBKE CBS3eH U3 KOMITO3HTHBIX
MaTepHasoB JIOJDKHA COOTBETCTBOBaTh Mapke He Hibke M100.

[1y6uHAa 3ajleiIKi ONMHOYHBIX CBSA3€H B TOPU3OHTAIBHBIA PacTBOPHBIMI
IIIOB 3aBHCHUT OT KOHCTPYKIMHU CBSA3H U TOJIIHHBI KIIaIKH.

[Ipy HasHa4YeHHM [IyOMHBI 3aUE€JKM B TPEXCIOHHBIX CTEHaX H
IBYXCIOWHBIX C BO3MYHIHBIM 3a30pOM CIIe[lyeT Yy4YHTBIBATE HAIEKHOCTH
aHKEPOBKH CBSI3U B 000MX HANpPABICHUAX.

[Ipy CcBs3sIX, )KECTKOCTh M MPOYHOCTH KOTOPBIX obecrieyeHa TOJNBKO TPU
paGoTe Ha pacTsHKEHHe, CIENYeT YCTaHaBIMBATh PACIOPKH B 3a30Pbl MEXIY
CIIOSIMH.

CeTKkd W3 MOJMMEPHBIX KOMIIO3WTHBIX MAaTepHajoB 3aBOJAST Ha BCIO
TOJIIIMHY JIMLIEBOTO CJIOS KITaIKH.

[Ipu cobirofeHUd 3TUX TpeOOBaHWN U pa3pe3Ke JMIEBOIO CJIOs CTEHBI
BEPTHKANGHBEIMU  Je(OPDMAlMOHHEIME [IBAMH Ha IUIOCKHE (parMeHThl
YCTaHOBKA CBsi3ell  BBINOJHAETCS ~KOHCTPYKTHMBHO B COOTBETCTBHH C
NpUBEICHHBIMY BBIIIE TIOJI0KEHUAMHU.

Jlpyrve KOHCTPYKIMM CBf3€d W3 CTAalbHOW apMaTyphl M IOJIMMEPHBIX
KOMITO3UTHBIX MaTe€PHaJiOoB, B TOM YHCJIE PETYIMPYEMBIE MO BHICOTE, MOJDKHBI
IIPOMTH SKCIIEPUMEHTAIBHYIO IPOBEPKY 110 NPOYHOCTH U XKeCTKOCTH. 1Ipu sToM
MaKCHMAaJIbHOE 3HA4eHHE IOPH3OHTAIBHOIO NEpPEeMEILECHUs CBS3EH BCEX THIIOB
NOJDKHO OBITH He Goiiee 1 MM IpH JEHCTBUM PacYETHOW HArpy3Kd C y4eTOM
nedopMaluii, Kak caMo#i CBsA3H, TaK ¥ 00OUX aHKEPHBIX Y3IIOB.

Tpe6oBanus MO yCTOHIHBOCTH CBA3€H K KOPPO3WH IpUBENEHBI B 9.34 u
I'OCT P 54923.

Jlnisi GparMeHTOB CTEH, Y KOTOPBIX B JIALIEBOM CIIO€ Ha yIjiaX OTCYTCTBYIOT
BepTUKaIbHBIE Ne(OPMallHOHHBIE IIBbI, CBS3H, PACIIONOKEHHBIE Ha YIJIaX CTEH,
OAOMPAIOTCs MO pe3yibTaTaM pPacyeToB CBA3€l M Y3J0OB HX aHKEPOBKH Ha
pacTsokeHHe OT  CyMMapHOro  JEeHCTBUs — TEMIIEpaTypHO-BIAKHOCTHBIX
nedopmanuii U BeTpoBoi Harpysku B coorserctBum ¢ CIT 327.1325800 npu
COGIIOJICHIH NIPUBE/IEHHBIX BBIIE KOHCTPYKTHBHBIX TPEOOBaHHI.
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[Ipy HECOBIAJCHHU DSNOB BHYTPEHHETO M HApPYXKHOTO CJIOEB KIAJKH B
YPOBHE PACIIONIOKEHNs CBA3eH Golee 4eM Ha 5 MM JIOIyCKaeTCsl NPUMEHEHHUE B
KIajgKe TMOKUX CBs3ed, MOHTHPYEMBIX B TOJIy KaMHEHd OCHOBHOTO CJIOS
KJIaIK{ WJIA PeryJUpy€eMBIX 110 BBICOTE.

CII 15.13330.2020

AHKepOBKa CTeH H cT0/100B

9.41 KaMeHHBIE CTEHBI M CTOJIOBI JOJDKHBI KPENHUTHCH K INEPEKPBITHAM U
[IOKPHITHSM aHKEePaMH cedeHreM He MeHee 0,5 cm’ Ha 1 mor. M.

9.42 Koumpsl 6aloK, MPOrOHOB, (GepM JOJDKHBI KPENMUThCS aHKepaMH K
creHaM. PaccTosiHue Mexy aHKepaMH NePEeKpBITHH 13 COOPHBIX HACTHIIOB MIIH
naHeNneil, OMMpAIOMMXCS Ha CTEHBI, JOKHO ObiTh He Oomee 3 M. Ilpwm
yBeJIMUEHHH PACCTOSHHUA CIEAYeT NPeIyCMaTpHBaTh NOMONHUTENBHbIC aHKEPEL,
COEIMHSIONIHE CTEHBI ¢ MOKpHITHEM. KOHIBI 6alloK U IUINT, yKIIaablBaeMble Ha
[IPOrOHBI, BHYTPEHHHE CTEHBI WM CTOJOBI, JIOJKHEI OBITH 3aaHKEPEHBl U IIPH
JBYXCTOPOHHEM OITMPAHHH COETHHEHBI MEKITy COOOH.

9.43 Camonecylpe CTeHbl B KapKaCHbIX 3[aHUAX JOJDKHEI OBITH
COeJMHEeHbl ¢ KOJOHHAMHM TMOKMMM CBfA3SMH, JIOITyCKAIOIIMMH BO3MOXKHOCTH
HE3aBHCHMBIX  BEPTHKAIBHBIX jgedopMmarmii cren u  KonoHH. Cssisy,
yCTaHABIIMBAEMBIE 110 BBICOTE KOJIOHH, JOJDKHBI obecrieunBaTh YCTOHYUBOCTH
CTeH, a TaKoKe Iepejiady JeiCTBYIOIEeH Ha HUX BETPOBOM HAarpy3Ky Ha KOJIOHHEI

Kapkaca.

9.44 PacyeT aHKEPOB JOJDKEH IIPOBOIUTHCS:

a) TP PacCTOSHAM MEX Ty aHKepamu Ooiee 3 M;

6) P HECUMMETPHYHOM M3MEHEHMH TOJIIMHEI CTONI0A HITK CTEHBI;

B) U IPOCTEHKOB IpH OOLIel BeNMYHHE HOPMaIbHOW cuibl N Goee
1000 xH (100 T).

PacdeTHoe ycunue N; B aHKepe olpeziensieTcs 1o Gpopmyiie

N =M o0, (9.13)
H

rme M — u3rubarompii MOMEHT OT pacueTHBIX Harpy3oKk B YpOBHE
TIepPEKPHITHS WIH TOKPBITUS (cM. 9.14) B MecTax ONMMpaHus UX
Ha CTeHy Ha IIHUpUHE, PABHOM PAcCTOSHUIO MEXIY aHKepamu
(pucynok 9.2);
H - BBICOTA 3TaXa,
N - pacdeTHas HOpMaJlbHasi CHJIa B YPOBHE DacCIOJIOXEHHs aHKepa
Ha IIMPHHE, PABHOH PaCCTOSHUIO MEXITY aHKEPAMH.

[Ipumeuanue — TpeGOBaHMS HACTOAWIErO MyHKTA HE PaCHpOCTPAHAIOTCH HA CTEHBI U3
BUOPOKMPITHYHBIX MTAHEJIEH.
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Pucynok 9.2 — Onpejiefienne yCHJIHS B aHKepe OT H3rAGA0IEero MOMEHTA B YPOBHE NePEKPLITHS

9.45 B ciyyae Ha3HayeHHS TOJNIIMHBI CTCHBI MIIM TIEPETOPOJIOK C yIeTOM
omupaHus 1O KOHTYpy HeoOXO/MMO IPEeNyCMaTpuBaTh HX KPCIUICHHE K
IPUMBIKAIOLM GOKOBBIM KOHCTPYKIHSM U K BEPXHEMY IIEPEKPEITHIO.

OnupaHue 31eMeHTOB KOHCTPYKIHI HA KIaAKY

9.46 Ilom ONOpHBIMH YYacTKaMH 3JIEMEHTOB, IIE€PENAIOIINX MECTHBIC
HATpy3K¥ Ha KIIaJKy, CIeIyeT IpelyCMaTpuBaTh CIIOM pacTBOpa TOJILMHOW HE
Gostee 15 MM, 4TO JOJDKHO OBITH yKa3aHO B IIPOEKTE.

9.47 B MecTax NpPUIOXKEHHs MECTHBIX HAarpy3ok B Cliy4ae, Korja 35TO
TpeGyeTcss MO pacueTy Ha CMsATHe, CleflyeT NpeiyCMaTpUBATE yCTAHOBKY
pacIpee/ITENBHEIX TUTUT TOJIIMHOM, KpaTHOM TONIMHE PAIOB KJIAJKH, HO HE
MeHee 15 c©M, apMHMpOBaHHBIX IO pacyery [ByMs CETKaMmu C 0o01ITIM
KONMMYECTBOM apMaTypsl He MeHee 0,5 % obbema OeToHa.

9.48 TIpu onupanuu depM, OATOK TOKPBITHH, TOIKPAHOBBIX 6amoK U T.I.
Ha MAWDBICTPHI CIEyeT NMpefyCMaTPUBATh CBS3b PACHPENETUTENbHBIX IUIUT Ha
OTIOPHOM y4acTKe KIIaJKi C OCHOBHOM CTEHOH. I'myOuHa 3afenKky KT B CTEHY
JONKHA COCTaBIsATh He MeHee 12 cM (pUCYHOK 9.3). He pomyckaercs
ycTpoicTBO 6OpO31 B KiIaJKe CTEH MO ILIMTHL U yCTaHOBKA (MOHTa)XX) B HHX
WIMT. DBBIMONHEHHe KIAQJKH, PAacllOIOKEHHOM Hax IUIMTaMH, CIedyeT
IIpelyCMaTpPUBATh HEIOCPEICTECHHO I10CTIE YCTAHOBKH IUINT.
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Pucynok 9.3 — KenesobeTonnnie pacnpeeJuTeIbHbIe ITHThI

9.49 TIpx MEeCTHBIX KPaeBBIX Harpy3kax, NPEBBIIAIOIIMX 80 % pacueTHOHU
Hecymedl ~ CMOCOGHOCTH — KIAAKM TIPH  MECTHOM  CXKATHH,  CICAYyeT
npefycMaTpuBaTh ApMUPOBaHHE OIOPHOrO y4YacTKa KIAIKK CETKaMH U3
CTepyKHEH [MaMeTpoM He MeHee 3 MM C pasMepoM sueiiku He 6onee 60 x 60 MM,
YJIOXKEHHBIMH HE MEHee 4€M B TPEX BEPXHUMX FOPU30HTAIBHBIX IIBAX.

[Ipy mnepegavye MECTHBIX HArpy3oK Ha THJICTPBI Y4YacTOK KIIaJKH,
pacTONIOXKEHHBIH B mpenenax 1 M Hike pacrpeeTuTeNbHON IIUTEI, CIIETYET
apMHpOBaTh depe3 TPH psAfa KIAAKA CeTKaMHM, yKa3aHHBIMHM B HACTOSIIEM
nynkTe. CeTKH OOJKHBI COEIMHSTH ONOPHBIE YYaCTKM NHWIISICTD C OCHOBHOU
4acTBIO CTEHBI M 3a/eIBIBaThCS B CTEHY Ha IIyOHHYy He MeHee 120 MM.

Pacuer y3/10B OIMHPAHHS 3JIEMEHTOB HA KHPIIHYHYI0O KJIAAKY

9.50 Ilpu onupaHMH Ha KHUPNHUYHBIE CTEHBI H CTOJIOBI KeIe300eTOHHBIX
IIPOTOHOB, 0AaJOK M HACTHJIOB KpOME pacyeTa Ha BHELEHTPEHHOE CKaTHe H
CMSITHE CEYeHWl HIDKE OINOPHOTO y37la JOJKHO OBITh IPOBEPEHO Ha
LEHTPaJIbHOE CKAaTHe CEYECHHUE 110 KIAIKE U KeJ1€300€TOHHBIM 3JIEMEHTaM.

PacdeT OIMOpPHOTO y37a IPH LEHTPATBHOM CXKATUH CIEAYET NPOBOAMTEH 110

(opmye
N < gpRA, (9.14)
rae g — KodhdHIMeHT, 3aBUCAINMHA OT BeIWYMHBI IUIOIANU OIHUPaHUs

KeJIe300eTOHHBIX JIIEMEHTOB B Y3II€;
K03 MHIMEHT, 3aBUCAIIMA OT THIA IIyCTOT B JKEJe300€TOHHOM

p -
aJIEMEHTE;

R — pacueTHOe COTPOTHBIIEHHE KIIAJIKK CIKATHIO;

A — cyMMapHas IUIOI[aAb CEYEHHsS KJAJK¥M U JKele300eTOHHBIX

3JIEMEHTOB B OIIOPHOM Yy3JI€ B IIpefeiax KOHTypa CTCHBI UIIH CTOJ'[Ga,

Ha KOTOPBIE YJIOXKEHBI SJIEMEHTEHI.
KosdGuuuenT g npyu ONMpaHHH BCEX BHJIOB XKEIE300ETOHHBIX JIEMEHTOB

(IIpOrOHOB, GAJIOK, IIEPEMBIYEK, NTOSCOB, HACTHIIOB) IPHHUMAETCS:
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g=1,ecmn 4,<0,14;
2=0,8, ectu 4, 2 0,44,

rme A, — CyMMapHas IUIOLIaJb ONMMPAHHs JKEJIE300€TOHHBIX 3IEMEHTOB B
y31e.

[Ipd NPOMEXYTOUHBIX 3HAUEHHAX Ap KOIDOULUHMEHT g OIpeensiercs
HHTEPIOJIALIHEH.

Ecnu kene306eToHHBIE 3JeMeHTHI (0ajku, HACTUIBI U Ap.), ONEpThie Ha
KIIa[Ky C Pa3IMYHBIX CTOPOH, OJMHAKOBOW BBICOTHI M IUIONIA/b MX ONMPaHHs B
yane Ay > 0,8 A, paspemiaeTcs IPOBOJMTE pacueT 6e3 yyera KodpduuuenTa g,
npuaAMas B hopmyne (9.14) 4 = Ay,

Ko3(hduuuent p npuHAUMaeTCs PaBHBIM!

IpY CIUIOIIHBIX 3IIEMEHTaX U HAaCTHIIaX C KPYITILIMH ITyCTOTaAMH — 1.0;

TIpY HACTHJIAX C OBANBLHBIMH IyCTOTAMH M HAIHMYHM XOMYTOB Ha OMOPHBIX
yyactkax — 0,3.

9.51 B CcOOpHBIX ’K€Ie300€TOHHBIX HACTHIaX C He3allOJIHCHHBIMH
[IyCTOTaMH KpOMe IPOBEPKH HeCylled CIOCOOHOCTH OMOPHOIO y3ja B LEJIOM
JIOJDKHA OBITH IIPOBEPEHA HecyIas CIOCOOHOCTh TOPU3OHTAIBHOIO CEYEHHS,
repeceKarolero pebpa HacTHIa, o Gpopmyie

N < (nRyAd, + RAY, (9.15)

rne R, — pacdeTHOe  CONPOTHBIEHHE  OeTOHa  OCEBOMY  CXKaTHIO,
npunumaercs B cootBeTcTBrH ¢ CII 63.13330;
A, — IUOmanb TOPU3OHTAIIBHOTO CEUeHHs HACTHNA, OCJablieHHas
IIyCTOTaMM, Ha JJIMHE ONMPaHWs HACTUIIA Ha KIIamKy (cymmapHas
IUIOIIaAb ceueHust pedep);
R — pacdeTHOE CONPOTHUBIICHHE KITaJIKH CIKATHUIO;
Ay — Tiomanbs cedeHHMs KIAAKU B MpeJienax OomopHoro ysia (6e3 ydera
YACTH CeYeHUs], 3aHUMAaeMOM ydacTKaMi HACTUJIOB);
n=1,25 — ma Taxenslx GeTtoHOB M n = 1,1 nus OETOHOB Ha MOPUCTHIX
3aIOJIHUTENSAX.

0.52 Pacuer 3ajeNKil B KIAJKy KOHCONBHBIX Oayok (pucyHoxk 9.4, a)
clieyeT BHIMOJHATH 110 GopMyIIe

Q5~_6M, (9.16)
(_6704_1)
a
rae (Q - pacyeTHass Harpy3ka OT Beca OalKM M TIPUIOKEHHBIX K Hed

Harpys3o0K;
R. - pacueTHOE COIPOTHUBIICHHUE KIIAJIKU IIPH CMSATHH;
a - riyOuHa 3a/1enky 0Ky B KIaaKy;
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b — IIMpHHA MOJIOK OAIIKH;
ey — SKCIIEHTPHCHTET DPAacdeTHOH CHJIBI OTHOCHUTENIBHO CepeJHHbI
3aJIeTIKH
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a—0e3 pacrnpeaenuTeNbHbIX IOAKIaA0K, b-c pacnpeneiuTeNIbHBIMH MMOAKIIaAKaMH

Pucynok 9.4 — Pacdernbie cXeMbl 3a1eJIKH KOHCOILHBIX 6a0K

Heo6xoauMyo TIyOuHy 3aJeIKH CIeyeT ONpeIeNaTh 1o (Gopmye

(9.17)

Eciny 3ajmenka KOHIA Oalky He YJOBIIETBOPSET pacyeTy I0 (opMmyle
(9.16), To ciexyer yBeNWMuYMBAaTH IIyOMHYy 3a[eNKd WIA YyKIaubIBaTh
pachpe/ieuTeIbHbIe IOAKIaAK) MO/ OalKo! U HaJl Heil.

Eciiy 3KCIIEHTPUCHUTET Harpy3KH OTHOCHTEIBHO IEHTPA IUIOIIAAN 3aeIK1
npeBbIIIaeT Gojiee 4eM B 2 pa3a IiyOuHy 3aienku (eo > 2a), HaNpsDKEHHs OT
CXKATHSA MOTYT HE YYHMTHIBATHCS: pacdeT B 3TOM ClIydae IPOBOAUTCS 10 GpopMyIie
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2
oL 500 (9.18)
690
[Ipy TpUMEHEHHH PACIpPEIeUTENbHBIX TOJKIA0K B BUAE Y3KHX Oalok
mMpuHOM He Gonee 1/3 royOUHBI 381€/IKU TOIMYCKAeTCs NPUHAMATE TIOJ] HUMH
TIPSMOYTOJIBHYIO 3IIOPY HANpsDKeHuH (PUCYHOK 9.4, 0).

HepeMmeH H BHCHAYHE CTCHbI

9.53 Xenezo6eToHHbIE TIEPEMbBIYKH CIEAYET PACCYUTHIBATE HA HArpy3Ky OT
MepeKphITH M Ha JaBJICHHUE OT CBEKEYJIOKEHHOM, HEOTBEPHAEBIEH KIaJKHy,
HKBHBAJICHTHOE BECY I105ICa KJIaJKHA BEICOTOM, PaBHOM 1/3 mponera ayist KIagKy B
JIETHUX YCJIOBHUSX U LIEJIOMY IPOJETY AV KIaJKy B 3MMHHX YCIIOBUSAX (B cTagumn
OTTaHBaHUA).

IMpuMmedanus
1 JlomyckaeTcsl, P HAJIAYHMH COOTBETCTBYIONIMX KOHCTPYKTHBHBIX MEPONPHSITHI (BBICTYIIBI B
COOpHBIX TEPEeMBIYKAX, BBITYCKH apMarypsl M T.L), Y4UTBIBaTh COBMECTHYIO paboTy wWiagku c

nepeMBIUKOi.
2 Harpy3kd Ha TepeMbIdKH OT GaloK M HACTHJIOB MEPEKPHITHA HE YYHTHIBAIOTCH, €CIM OHM

PACTIONOKEHEl BBIE KBAJApaTa KIAIKd CO CTOPOHOH, PaBHOH MPONETYy NEPEMBIMKH, a IIpH
OTTAMBAIONIEH KJIa[Ke, BHIONHEHHOM CIocOO0M 3aMOpaXKUBaHHsl, — BBIIIE NPAMOYTOJIBHHKA KIIAKH €
BHICOTOM, PaBHOM YIBOEHHOMY IPONIETY II€PEMBIUKH B cBeTy. [IpH OTTaMBaHHMH KNIaIKM MEPEeMBIYKH
JIOMyCKAETCA YCHIMBATh NOCTAHOBKOM BPEMEHHBIX CTOSK Ha KIMHBAX HA MEPHOJ OTTaMBaHUA H
IepBOHAYATIEHOTO TBEPAECHHUS KITaJIKH.

3 B BepTHKaIbHBIX LIBaX MeExKTy OpYCKOBBIMH MNepeMblYKaMH, B ClydasX Korga He
obecnieunBaeTcs TpebyemMoe COMPOTHBIIEHHE HX TEILIONepeaye, CleayeT peayCcMaTpUBaTh YKIaIKy
yTEeTUIUTes.

9.54 Knagxy BUCSYHX CTeH, NOAJECPKHBAEMBIX paHIOalKaMM, ClEmyeT
IpOBEPATH HA MPOYHOCTH NPH CMATHM B 30HE HaJ ONOpaM{ U IIOJ OIOpPaMH
pannbanok. J[uHY SMIOPH paclpesieeHusl JaBIeHUs. B INIOCKOCTH KOHTaKTa
CTeHBI ¥ paHI0aJIKy Clie/lyeT ONpe/ieNiATh B 3aBUCUMOCTH OT JKECTKOCTH KJIa[KH
u pannbanku. [Ipu sToM paHabaka 3aMeHsETCsl SKBUBAJICHTHBIM I10 JKECTKOCTH
YCIIOBHBIM MOSICOM KJIaJKH, BEICOTa KOTOpOro Hy onpenesercs 1o Gopmyiie

H, =zs/9:85£hﬂ, (9.19)

rne £, — HavaubHBIA MOZYNb yIIPYrocTH OETOHA;
l..q — MOMEHT WHEPLUHAM TIPUBEJEHHOIO CEUeHHs paHIbalKy,
npuHEMaeMbIi B coorBeTcTBHH ¢ CIT 63.13330;
E — mopmyns nedopManuy KIagky, ONpefeNsieMbli 1o Gopmyne
(6.7);
h — TONIIMHA BUCAYEH CTEHBL.
JKecTKoCTh CTABHBIX paHA0ATIOK ONpeesaeTcs Kak IPOU3BEICHHe

E, I,
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rne E;ul; — MODyJb YOPYTOCTH CTalM M MOMEHT HHEPUHMH CEUCHMS
paHIbaKy.

9.55 Dmopy pacnpeeleHHs JaBjeHHs B KiaJke Hajl IMPOMEXyTOYHbIMU
OmopaMy Hepa3pe3HbIX PaHA0aTIOK ClielyeT IPHHUMATE 10 TPEYTOIbHNKY [P d
< 2s (pucyHOK 9.5, @) ¥ 1O Tpameuuw npu 3s = a > 2s (pucyHoOK 9.5, 6) C
MEHBIIMM €€ OCHOBaHMEM, paBHbIM a — 2s. MakcumaibHas BeIUYMHA
HAIpSDKEHHH CMATHS O (BBICOTA TPEYrOJbHHWKA HWIH Tpanenuy) IOJKHA
OIpeIeNATECS W3 YCJIOBHA PaBEHCTBA 00BEMa OJIIOPHI NABIEHHS M OTTOPHOM
peaxiuy paHIOaIKK 1o popMynam:

[IpH TPEYTOoJLHOH 3MMope JaBnenus (a < 25)

e L2 (9.20)
(a+2s)h

[IpY TpanenreBUIHOM dImope fAaBienus (3s > a > 2s)

e (9.21)
ah
roe a — JUIMHA Omopsl (IIMpHUHA IPOCTEHKA);

N — omopHas peakuys paHAOAIKH OT HArPy30K, PacIoNOXKEeHHBIX B
npefeNax ee Ipoyiera M JUIMHBL OTOpPBI, 3a BBIYETOM
cOOCTBEHHOI0 Beca paH0alIKH;

s=1,57Hy — miAHA ydacTKa S3IIIOpPHI pacnpeneseHusl AaBICHUs B KaXKIyIO
CTOPOHY OT I'PaHHU OIIOPEHI,

h — TOJIIMHA CTEHBI.

Ecimu a > 3s, To B dopmyne (9.21) BMecTo a cieayeT IpUHHAMATH
pacyeTHyIO JUIMHY OIOPEI, PaBHYIO @i = 3s, COCTOSINYIO M3 JBYX Y4YacTKOB
JUIMHOM 110 1,55 ¢ KaXI0# CTOPOHBI IPOCTEHKA (PUCYHOK 9.5, 6).
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@ — Ha CPe/IHHX OTIopax Hepa3pe3HbIX 6aok npu a < 2s; 6 — TO 3Ke, pH 35 = a > 25, 6 — TO XKE,
npu a > 3s; 2 — Ha KpaiHUX ONOpax HEPa3pe3HbIX 6asIoK | Ha OTopax OJHONPOJIETHRIX paHAbaNoK

Pucynok 9.5 — Pacupe/ienenue 1aBjieHHs B KJIa/IKe HA/l ONOPaMH BHCHIMX CTeH

9.56 Dmopy paclpeneleHds JaBjJeHMs Haj KpalHUMH OIOpaMH
paHabaioK, a TakKe HaJ OINOpaMM OJHONPOJETHBIX paHabaoK clexyer
IPUHHAMATH TPEYTOJIBHOMN (PUCYHOK 9.5, 2) C OCHOBaHHEM

l. = a1+ s, (9.22)

rae s1= 0,9 Hy — jyiMHa ydacTKa paclpe/ielleHus JaBIeH s OT IPaHK OIOPEI,
a; — JUIMHA OTIOPHOrO ydacTKa paHjbanku, HO He Oonee 1,5H
(H — BbICOTa paHADAIIKH).
MakcuMaTbHOe HallpsKEHUe HaJl OTIOPOH paHI0aIKu
2N

: , 9.23
Oc = (@ +s)h (2:2))

9.57 TIpoyHOCTH KJIAJKA BHMCHYMX CTEH IIPY MECTHOM CXAaTHH B 30HE,
pacIOJIOKEHHON Hajl OTOpaMH paHAbalIoK, ClefyeT MPOBEPATE 10 yKa3aHWIM
7.13—7.16:

PacueT Ha MECTHOE C)KaTHe KJIaJKH IO/ OIIOpaMH Hepa3pe3HbIX PaHI0aIoK
cllelyeT BBITIOJHST AN y4acTKa, PaCcHoJI0KEHHOIO B IIPEJIENax OTOpEI IUTHHOM
e Gonee 3H ot ee kpas (H — BeicoTa paHIOanKu) U JIHHOK He Gornee 1,5H juis
OJIHOIPOJIETHBIX PaHABATIOK M KpaifHUX OIOp HEPa3pe3HbIX paH/I0alIoK.
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ECITH pacCUNTBHIBAEMOE CEYEHHE PACTIONOKEHO Ha BBICOTE H,| Hapg BepxHen
rpaHbi0 PaHAOAIKH, TO TPH ONPENCNECHMM JUIMHBI y4acTKOB § M Si CICHyeT
IPUHEMATH BBICOTY MOsCa KIaaku Hoy = Hy+ H,.

PacyeTHyIO IUIOMAAb CedeHus 4 Mpu pacdeTe BUCAYHMX CTEH HAa MECTHOC
cKaTHe CilefyeT MPUHUMATH: B 30HE, PACIONOKEHHOH HaJl MPOMEXYTOYHBIMU
OmopaMé Hepa3pe3HBIX paHADaNoK, KaK Ui KIaAKH, 3arpy’K€HHON MEeCTHOM
HArpy3KOH B CpelHeW 9YacTH CeYeHHs; B 30HE Hajl ONOpaMy OJHONPONETHBIX
paHAGaIoK WM KpalHMMH OIOPaMM HEPaspe3HBIX paHa0aNoK, a TaKXe IpH
pacdeTe KIAK{ IOJ OIOpaMH PaHADANIOK KaK Uil KIalKH, 3arpy’K€HHON Ha
Kparo CeueHHs.

CII 15.13330.2020

9.58 Dmopy pacnpefeneHus AaBICHHs B KIaAKe BUCIIHX CTCH IIpH
HAJIMYAA TIPOEMOB CleyeT NPUHMMATh IO TpAleluH, NPUYeM IUIOLA/b
TpeyroIbHUKA, KOTOPBI OTHAMAETCs OT SIIOPH! IABIEHNS B PE/ICIax MpoeMa,
3aMeHsieTCs PAaBHOBENMKOM IUIOMIA/bIO TapalenorpamMmma, Jl00aBnsieMol K
ocTagbHOM uacTé 3mopsl (pucyHok 9.6). Ilpu pacrosnoXeHuu IPOEMOB Ha
BhIcoTe H| Haj paHabalKkoll JUIMHA y4acTKa § COOTBETCTBEHHO YBEIMYMBACTCS

(cm. 9.57).

Tlpoen

F ]

K IO [N |
Pucynox 9.6 — Dmopa pacnpeje/ieHusi JaBJICHAA B K/IaKe BACAIHX CTeH NIPH HANHYHH NpoemMa

9.59 Pacyer paHa0aIoOK JIOJDKEH BBIMOIHATHCS Ha J(Ba CIy4as 3arpy KEeHH:

a) Ha HArpy3KH, JEHCTBYIOIIHE B NEPUOJ BO3BE/ICHMS CTEH. Ilpu xnanxe
CTeH W3 KHpIHYa, KEePaMUYECKHX KaMHell MM OOBIKHOBEHHBIX OETOHHBIX
KaMHeH J0JIKHA TIPHHAMATECS Harpy3ka OT COOCTBEHHOTO Beca HeOTBep/eBIIeH
KIagKd BBICOTOM, paBHOM 1/3 mponera Juis KK B JIETHUX YCJIOBUAX H
LeJIoMy TPOJIeTy — JUIsl KIIaJKy B 3UMHHMX YCJIOBUSX (B CTa/(MM OTTaHBAHHUSA NIPU
BBINOTHEHMY KIAIKU criocoboM 3amopaxuBanms, cm. 10.1).

[Ipu Knajake CTeH W3 KPYNHBIX OJNOKOB (OETOHHBIX M KHPIUYHBIX )
BBICOTY TMOsica KJIaKM, Ha HAarpy3Ky OT KOTOPOTO JOJDKHBI OBITH PacCUMTaHBI
paHIOalKy, CledyeT MPUHAMATh PAaBHOH 1/2 mponera, HO HE MEHEE BBICOTHI
ojiHOTO psifia 6710K0B. IIpy HAJTMYKMHU MPOEMOB U BBICOTE MOSACA KJIA/IKK OT BEPXa
paHI6anoK /0 NMOJOKOHHHKOB MeHee 1/3 mponera ciemyeT yYMTBIBATH TakKe
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BeCc KIaiKd CTEH JO BEpXHEW TIPaHH IKEIE300€TOHHBIX WM CTaIbHBIX
nepembryek (pucyHok 9.7). ITpyu psnoBbIX, KIMHYATEIX M aPOYHBIX MEPEMBIYKAX
JIOJDKEH YUHTHIBATHCS BEC KIAJKH CTEH [0 OTMETKH, NMPEBBIIIAIOIIEH OTMETKY
Bepxa IpoeMa Ha 1/3 ero IMpHHEL;

6) Ha Harpy3Ky, AEHCTBYIOIINE B 3aKOHYECHHOM 3JaHHH. DOTH Harpys3ku
ClieyeT ONpeieNaTh HCXOAs W3 IPHUBEJCHHBIX BBIIIE SIIHOP JIaBIIEHHH,
TepeIAoIUXCs Ha 6aIKi OT ONOp Y MOANEPKUBAEMBIX OaKaMH CTEH.

KoNM4YecTBO M PacHoliOKeHHe apMaTyphl B Oajikax yCTaHaBIIHBAIOT IO
MAKCHMaJIbHBIM 3HAYEHUSIM H3rHOaronMx MOMEHTOB H TIOTIEPEYHBIX CHIL,
OIIpe/IeIEHHBIX 10 JIBYM YKa3aHHBIM BBIIIE CIIy4asM pacyera.

% fﬂﬂ[éj &
il

] — parpy3ka Ha paHnbanky; 2 — xene3o00eToHHas epeMbIuKa
Pucynok 9.7— Cxema Harpy3ku Ha paniAGajIKy NpH HAJIHYHH NPOEMA B CTeHe

Kapuu3bl 1 napanerbl

9.60 Pacuer BepxHMX YYacTKOB CT€H B CEYCHHH, pPaCIIOJIOXEHHOM
HEeNOCPEICTBEHHO TOf KapHU3aMHM, POBOJMTCS Ui ABYX CTaJHii FOTOBHOCTH
3IaHUA:

- ISl HE3aKOHYEHHOTO 3[IaHus, KOIrZla OTCYTCTBYIOT KpBIIIa W YepJadHoe
NIEePEKPBITHE;

- I 3aKOHYEHHOI'0 3/[aHu.

9.61 TIpu pacuere CTEeHBI [OJ] KApHU30OM [UL1 HE3aKOHYEHHOIO 3JaHus
IOJKHBI YIUTHIBAThCA CIENYIOLIHE HAarpy3Ku:

- pacueTHas Harpy3ka OoT COOCTBEHHOIO Beca KapHHW3a ¥ omanyOxu (s
MOHOJIMTHBIX KeJle300€TOHHBIX M apMHPOBAHHBIX KaMEHHBIX KapHH30B), €CIIH
OHa TOJIEPIKUBAETCS KOHCOJISIMU WM IIOJKOCaMH, YKPETNICHHBIMHU B KIIaJIKe;

- BpeMeHHas pacdeTHas Harpyska 1o kpao kapausa 100 xr Ha 1 M kapHu3a
WIJIA Ha OJJUH 2JIEMEHT COOPHOr0 KapHM3a, ECIIK €ro IJIHa MeHee | M;

- HOpMATHBHAs BETPOBasi HArpy3Ka Ha BHYTPEHHIOIO CTOPOHY CTEHBI.

IIpuMeuaHnus

1 Eciy 110 IPOEKTy KOHIIbI aHKePOB, 0OecneurBaloMX YCTOHYMBOCTE KapHH3a, 3a/ICIBIBAIOTCS
IO/l uYepHauHBIM TEPeKPHITHEM, TO IIPH pacyeTe MAODKHO YYMTHIBATBCH HAIM4WE YepHavyHOro
nepeKpBITHS (TIOTHOCTBIO MM YaCTHYHO).

2 PacuetoM Jio/bKHA OBITH Takke NPOBEPEHa YCTOWYMBOCTE KapHM3a IPH HEOTBEPIAEBLIEH
KIIa/IKE.
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9.62 KapHussl M y4acTKH CTeH IIOJ| KapHH3aMH 3aKOHYEHHBIX 3IaHUH
JIOJKHBI OBITH PACCYMTAHBI Ha CIENYIOIIHE Harpy3Ku:

a) BeC BCEX OJIEMEHTOB 3/[aHMsA, KaK CO3[AIOIIUX OINPOKMIBIBAIOLIUHN
MOMEHT OTHOCUTENBHO HapyXHOH TIpaHd CTeHBI, TaK M ITOBBIIIAIOIIKX
YCTOHYMBOCTB CTEHBI, IPH 3TOM BEC KPBILIM [PHHAMAETCA YMEHBIICHHBIM Ha
BeJIMYMHY OTCOCA OT BETPOBOM HArpy3KH;

6) pacueTHas Harpy3ka Ha kpa# kxapHmsa 150 xr Ha | M WM Ha OJHH
3JIeMeHT COOPHOTo KapHU3a JUIMHOM MeHee 1 M;

B) II0JIOBUHA PAaCUETHOM BETPOBOH HArpy3KH.

INpumeuanue — CHerosas Harpy3Ka NpH pacyeTe KAPHU3OB HE YIMTHIBACTCA.

9.63 OOmmii BHIHOC KapHHM3a B CIUIOIIHON Kiaake, oO6pa3oBaHHOIO
HAITyCKOM DSIIOB KIAJKH, JODKEH OBbITh He Golee MONOBUHBI TONIUHEI CTEHBL.
TIpu 9TOM BBIHOC K@XK/OTO Psifia JOJUKeH ObITh He Gonee 1/3 IIMHBI KaMHs MK
KHApIXYa.

Y CTpOHCTBO KUPIMYHBIX KAPHA30B B TPEXCIOWHBIX CTEHAX, 00pa3oBaHHBIX
HAIyCKOM PSANOB, HE JIOITy CKaeTCsl.

9.64 JIns KnajKd KapHU30B C BEIHOCOM MeHee ITOJIOBUHBI TOJIIHAHEI CTEHBI
u He 6onee 200 MM NPUMEHSIOTCS T€ YK€ PaCTBOPKI, YTO U IS KIIAJKH BEPXHETO
sraxka. Ilpy GoiblieM BBIHOCE KHMPIHYHBIX KapHA30B Mapka pacTBopa Iyl
KJIaaKy JOJDKHA OBITh He HHXKe S0.

9.65 KapHus3bl ¥ mapareThl IpYU HEAOCTATOYHON MX YCTOWIUBOCTH JOJDKHEI
3aKpEIUISITHCS aHKEPAMH, 3a/IEIBIBAEMBIMA B HIKHUX y4aCTKaX KIIaJKH.

PaccTosiHME MEXJy aHKepaMH JOJDKHO OBITh He Ooiee 2 M, eCili KOHIIBI
aHKepOB 3aKPEIUISIOTCS OTJEIbHBIMM Miaibamu. IIpu 3akperieHHH KOHIIOB
aHKepoB 3a OaJKy MM 32 KOHIIbI IPOTOHOB DAacCTOSIHHE MEXIy aHKepamu
MOXeT OBITh yBeau4yeHO Ho 4 M. 3a/ieka aHKEpPOB JOJDKHA Pacojararbes He
Menee yeM Ha 150 MM HIKe TOro Ce4eHWUsI, Iie OHU TpeOyIoTCs 110 pacyerTy.

[Mpu xKene306eTOHHBIX Yep/IauHbIX NEPEKPBITUAX KOHLBI aHKEPOB CIIEAYeT
3a/IeNIEIBATh NI0J] HUMHU.

Ilpu cGOpHBIX KapHH3aX U3 KeNe300€TOHHBIX JJIEMEHTOB B IPOLECCE
BO3BeJIeHUS JOKHA OBITh 0OecredeHa yCTOMYMBOCTh KayK/[0I0 SJIEMEHTA.

9.66 AHKepsI JOJDKHBEI pacrojaraThCs B KiaJKe Ha pacCTOgHMM 12 cM oT
BHYTpPEHHE MOBEPXHOCTH CTEHBL. AHKEPHI, PACIIOIOXEHHBIE CHAPYXKU KIIA/IKH,
JIOJDKHBI OBITH 3aIIMIIEHE] CJI0EM [IEMEHTHOH IITYKaTypKH TOMIMHON 30 MM (0T
IIOBEPXHOCTH aHKEpa).

IMpu kmagke Ha pacTBopax Mapkd 10 ©W HIKe aHKepbl JIOJDKHBL
3aKIanbIBaThCS B OOPO3/BI C TIOCIeAYIOIeH 3a1e/IKoi HX OETOHOM.

90.67 Ceuenue aHKepa [JOIIYCKAeTCs ONpedeNnaATh II0  YCHIHIO,
omnpezensieMoMy 1o GopMmyie
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M
D, R B (9.24)
0,85k,
rne M — sHauGonbLIMi M3THOAIOLIMHA MOMEHT OT paCYETHBIX HAarpy3oK;
ho — pacCTOSIHHE OT CXKaTOro Kpas CE€YeHHs CTEHBI O OCH aHKepa
(pacueTHast BBICOTa CEUEHHs).

0.68 Kmagka cTeH IOJi KapHHM3aMU IIPOBEPsETCS Ha BHELEHTPEHHOE
cxatue. IIpy OTCYTCTBHH aHKEpPOB, a TAKKe IPU HAJIMYHH aHKEPOB B CEUECHHH
Ha YPOBHE MX 3a/I€JIKH, SKCIIeHTPUCHUTETHI Ooitee 0,7y He 10Iy CKarOTCS.

Bo Bcex ciydasix JOJDKHBI OBITh IIPOBEPEHBI PACUETOM BCe Y3JIbI IIepe/iaun
ycummii (MecTa 3a/1eJIKM aHKePOB, aHKEPHBIX OaJloK U T. IL).

0.69 [IlapameTsl crefyeT pacCYMTHIBATH B HIDKHEM CEYEHHMH Ha
BHEL|EHTPEHHOE C)KaThe NpH ACHCTBHM HArpy30K OT COOCTBEHHOrO Beca H
pacyeTHOM BETPOBOM HArpy3KH, NPUHMMAeMOH C  adpPOJMHAMHIECKHM
ko3¢ durrerrom 1,4. IIpy OTCYTCTBHH aHKEPOB SKCLHEHTPHUCHUTETHI 6omnee 0,7y
He JIOIy CKaroTCsI.

9.70 Harpy3kd, NOBBIIAIOIIKE YCTOMYUBOCTH KApHU30B M IIapaneTos,
npuHAMaroTCs ¢ Ko3gduumenTom 0,9.

@dyHaaMeHThbI H CTeHbI MOABAJIOB

9.71 @yumaMeHTH, CTEHBl IIOJBAJOB M IIOKOJNH, BO3BOJUMBIC W3
KJIQIOYHBIX CTEHOBBIX MAaTepHaloB, CIEAyeT IIPOEKTHPOBATh U3 KPYIHBIX H
MEJIKMX OETOHHBIX OJOKOB M KaMHeH, NMPUPOAHBIX KaMHEW INpaBUILHOM H
HenpaBUIBHON ()OPMBI, MOHOJNHMTHOTO OeroHa M OyTOOETOHA, IOIHOTEIOrO
KepaMHM4eCKOro KHpnu4a IUlacThdeckoro  ¢opmoBanus.  Ilycrorenbrit
KIMHKEPHBIM KHUPIHY JOIyCKAeTcs TNPUMEHATh BO BHYTPEHHHMX CTEHAX W
TIeperopoKax MOoJBaIOB U JUIs OOIHMIIOBKH HapyKHBIX CTEH IIO/BAJIOB.

[TonmuoTensle cunukaTHeie 6ok mpouHocteio 20,0 MIla u Gonee u
Mopo30cToiKocTEI0 F100 1 BBIIIE TPUMEHSIOTCS IS BO3BEIEHUS (yHIaMEHTOB
M Hapy’>KHBIX CTEH ITOIBAJIOB B 3/IaHUAX NOHMWKEHHOTO YPOBHSI OTBETCTBEHHOCTH
Ipy COOJIIO/IEHHH CIIEYIONMX TPeOOBaHMIA:

- HaJIMYMe TOPU3OHTAIBHOM U BEPTHKAIBHON OKJIEEUHOM I'HAPOH30IIALIUU

(He MeHee JBYX CIIOEB);

- 3aII0JIHEHHE PACTBOPOM BEPTHUKAJIBHBIX IIIBOB KIIaJIKH;

- IPMMeHEHHE TeIUIOM30IAIMH IIPH BO3BEIEHHUH CTEH M0/IBAJIOB;

- OTCYTCTBHE KHCIIBIX TI'PYHTOBBIX BOJ H arpecCHBHBEIX CyJIbdaTo-
CoZlepIKaliX I'PYHTOB U TPYHTOBEIX BOJ;

- Knaaka (GyHIaMEHTOB JOJDKHA BBIIOIHATHCS Ha TSDKENBIX pacTBOpax
Mapku M100 u BEI1IIE.
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Tpe6oBaHKs K MOPO3OCTOMKOCTH CHJIMKATHBIX OJIOKOB HE OTHOCSTCS K
KJIajKe YTeIUIEHHBIX CTeH IIOJBAlOB M (PyHIaMEHTOB, HaXOJAIIMXCS HUKEe
YpPOBHSI IPOMEP3aHHs TPYHTA, ISl KOTOPBIX ITOT apaMeTp HE HOPMHUPYETCS.

IIpu pacyeTe CTEeHBI IOABaa WK QYyHIAMEHTHOH CTEHBI B CJIydae, KoIja
TONLMHA ee MEHBIIE TOJIINHEI CTEHbI, PACIIOI0KEHHOW HEMOCPEICTBEHHO Ha/l
Helf, ClIeAyeT YUUTHIBaTh CIydalHBIA SKcleHTpucuTeT e = 40 MM, 3HaueHue
3TOr0  DKCIEHTPHUCHTETa  JIOJDKHO  CyMMHpPOBaTbCsi  CO  3HA4YEHHEM
SKCIIEHTPHUCHUTETA PaBHO/ICHCTBYIOIIEH MPOMOJIBHBIX CHIL TonmuHa CTEHBI
IIepBOro 3Ta)ka He JOJDKHA MPEeBHINIATH TOJIIUHY (byHIaMeHTHOH CTeHBI Oolee
gyem Ha 200 MM. VY4acTOK CTEHBI IIEpBOTO 3TaXa, PacIOJIOKEHHBIH
HETIOCPEeICTBEHHO Hajl 00pe30M, NOJDKeH ObITh apMHPOBaH CETKaMH (cm. 9.40).

CII 15.13330.2020

9.72 Tlepexoi OT ONHOM TIiTyOMHEI 3alOXeHHs (yHAaMEeHTa K JpyroH
ciiefyeT BBIMONHATH yCTynaMH. IIpu IUIOTHBIX IPYHTax OTHOIIEHHME BBICOTBI
yCTyIa K ero JUIMHe T0IDKHO GBITh He Gostee 1 : 1 1 BEICOTa yCTymna — He 6omee 1
M. IIpy HeIUIOTHBIX IPyHTaX OTHOLIEHHE BBICOTHI YCTYNa K €T0 JJIHHE JOJKHO
66T He Gonee 1 : 2 u BeIcoTa ycryma — He 6omee 0,6 M.

Yumpenue GyToOeTOHHBIX M OyTOBBIX (YHIAMEHTOB K IOJOIIBE
BBITIOJIHSETCS YCTyNaMu. BbicoTa ycTyma NpuHMMAaeTcsi st OyroberoHa He
meHee 300 MM, a i 6yToBOM Kiaaku — B JaBa paga knaaku (350 — 600 MM).
MHUHHIMAJIGHBIE OTHOMIEHHS BBICOTH! YCTYIIOB K MX LIMpHHE I Oy TOOETOHHBIX
¥ GyTOBBIX (hyHIAMEHTOB JOJDKHEI OBITh HE MEHEe yKa3aHHBIX B Tabuuie 9.6.

Taonuma 9.6

MHUHHMAaJIBHOE OTHOIIEHHE BBICOTHI YCTYIIOB K MX IIHPHHE
Knacc GeTona Mapka pacTeopa Tpy pacueTHOM Harpyske, MITa (krc/cm’)
¢ <0,2 (2,0) c>0,25(2,5)
B3,5-B7,5 50-100 .25 1,5
B1-B2 10-25 1Ly 1,75
— 4 1,75 2,0
ITpumedaHue—[IpoBepka yCTyIOB Ha H3rHO U Cpe3 HE TpebyeTcs.

9.73 B pynnaMeHTax U CTEHAX IIOJBAJIOB!

a) u3 OyToGeToHa — TOJIIMHA CTEH NpUHHUMAaeTcs He meHee 350 MM H
pasMepsl ceueHust cTonoo He MeHee 400 MM;

6) u3 O6yTOBOM KiIa[Ku — TOJNIIMHA CTeH NpuHUMaeTcsa He MeHee S00 MM u
pasMepsl cedeHust cTonboB He MeHee 600 M.

9.74 Hapy»Hble CTEHbI ITOJBAJIOB JOJLKHEI OBITH PACCUMTAHBI C YYETOM
GOKOBOTO JABIIEHMsI [PYHTa ¥ Harpy3KH, HaXO/AIIEACS Ha IOBEPXHOCTH 3EMIIH.
Ilpy OTCyTCTBHMM CHeNMalbHBIX TpeOOBaHW HOPMAaTHBHYIO Harpysky Ha
TIOBEPXHOCTH 3€MJIH ClIeyeT NpHMHUMaTh pasHoi 1000 krc/M?. CTeHbl IO/IBAJIOB
clielyeT PACCUMTHIBATH KaK OalK¥ C JABYMS HEMOJABHIKHBIMU IIApHUPHBIMH
OTIOpaMH.
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9.75 TOHKOCTEHHbIE CBOAYATHIE TTOKPBITUS CIEy€ET MPOEKTUPOBAThL B BUJIE
CBOJIOB JBOSIKOM KPHUBHU3HBI.

JI71s1 KJIaIKA CBOZIOB JIBOSIKOW KPHBU3HBI CIIEYET IPUMEHSTE!

— KHpPIHY KepaMH4ecKuii (IOTHOTENBIH U 1yCTOTENbIH) UK CHIIMKATHBIHA
MapKH He HHXe 75 TpH IpoJieTe CBOJIOB 10 18 M 1 He Hke 100 mpu GonpmUx
TIpoJIeTax;

— KaMHH H3 TsDKeloro OeroHa, OeToHa Ha TMIOPHMCTHIX 3allOJHUTENSIX,
aBTOKJIABHOIO SYercTOoro 0eToHa, a TaKkKe MPHUPOAHbIE KaMHU MapKyd HE HHXE
50.

IIpumeuanue — Ilpu mponere CBOAOB JI0 12 M IOMYCKAETCS PUMEHEHHE KaMHel Mapku
He HibKe 25, TP 5TOM TOJIIIMHA CBOJIOB I0JDKHA OBITH He MeHee 90 MM.

9.76 Jlns KmaaKu CBOIOB JBOSIKOM KPUBHM3HBEI, BKIIIOYas MX IISATHI, a TAKOKe
BepXHHME YYaCTKH CTeH B Ipejenax 6 — 7 paOooB KIAAKU HWKE YPOBHSA
TIPUMBIKAHUSI CBOJIA, CJle/TyeT IPUMEHSTh PACTBOPBI MAPKU HE HIKE 50.

90.77 PacueT CBOJOB J[BOSKOM KpHUBU3HBEI JOJDKEH IIPOBOJUTBECA Ha
BHELEHTPEHHOE CXaTWe II0 YCIOBHOM pacyeTHOM CXeMe Kak IUIOCKHX
JBYXIIAPHUPHBIX apoK. PaccuMThIBA€TCS OJHA BOJIHA CBOAYATOrO MOKPBLITHS B
CEUEHHSIX C MAKCHMaJIbHBIMH H3rUOArOIIMMH MOMEHTAMH.

PacueTHBIE COIPOTHBJIEHMS KIAIKH CBOJOB TONIHMHOW B 1/4 kxupnmya
JOJDKHBI TIPMHAMATECS 110 6.1 ¢ Koo duireHTOM 1:25.

9.78 BenuuuMHAa OSKCIEHTPUCHUTETa IPHIOXKEHHS HOPMAIBHOW CHIIBI B
[OIIEPEYHBIX CEYEHUSAX CBOJOB M B BEPXHHX 4acCTAX CTEH MPH OCHOBHBIX
COUYeTaHUSAX HArpy30K JoDkHa ObITh He Oosee 0,7y, Tie y — PacCTOSHUE OT OCH
TIOIIEPeYHOr0 CedYeHWss CBOJAa HJIM CTEHBl [0 Kpas Ce4eHus B CTOPOHY
SKCLIEHTPHCHTETa. B cBOJax C 3aTsDKKaMH Ul YMEHBIICHHS pacdeTHOro
M3rHOAaroIIero MOMEHTa OT BHEI[EHTPEHHOI'O PACIIONOKEHHS 3aTSIKEK JTOJDKHBI
yCTpaWBaThCS BHIHOCHBIE IATHI C BHY TPEHHEH CTOPOHBI CTEH.

0.79 PacueTHple H3rHOAIOINIHE MOMEHTBI, BBI3BIBAEMBIE YIJIIMHEHUEM
3aTsHKEK, 00)KaTHEM CBOJa M CMELIEHHEM IIAT, CIeyeT YYUTHIBATH TOJIBKO OT
HArpy30K, JeMCTBYIONIMX Ha CBOA TIIOCIe €ro pacKpyKaluBaHH:A (Bec
yTeILUTENs, KpOBIH, GOHApeH, CHEroBO! HAarpy3KH U T. IL.).

9.80 Moxyns nedopMmarinii KIagky CBOJOB £ IIPH ONpPeeTeHU: YCUIIMA B
3aTSDKKAX CleAyeT NpMHUMATh 1o dopmye (6.7).

KoHcTpyKkTHBHBIE TPeOOBaHHSI K ADMHPOBAHHOMH KiIaaKe

9.81 CeTuaroe apMHpPOBaHHE I'OPU3OHTABHBIX IIIBOB KIIAJKU IOy CKaeTCs
IPUMEHATh TOJBKO B CIIydasx, KOIJia TMOBBIIEHHE MapOK KHUpIHYa, KaMHEeH H
pacTBOpOB He o0ecrednBaeT TpeOyeMod IPOYHOCTH KIAJKH U IUIOIIAIb
TIOTIEPEYHOTO CEYEHHMs JIIEMEHTA HE MOXKET OBITh yBEIHYCHA.
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KoJIM4ecTBO CeT4aToil apMaTypbl, YYMTHIBAEMOM B pacyeTe CTONGOB |
IIPOCTEHKOB, IOJDKHO COCTaBIATh He MeHee 0,1 % obrema Knanku (cm. 7.31).

9.82 ApmaTypHbIe CETKH Clle[lyeT YKIaIbIBaTh HE PENKE 9YEeM 4epe3 ILITh
pSZIOB KHPIHMYHOM KIAAK¥ M3 ONMHApPHOTO KEpPaMHUYECKOTO IIOTHOTENOro
KHApIIMYA, Yepe3 YeThIpe psja KIaJKyU U3 yTONIIEHHOrO KMpIHia U 9epes TPH
psiia KJIaIKy U3 KepaMUYECKUX KaMHEH.

JliHa epexJiecTa CeTOK B MeCTax MX CTHIKOBKM JIOJDKHA COCTABIIATE HE
Mmeree 150 MM.

9.83 JluameTp ceTdaToil apMaTyphl JOJLKEH OBITh HE MEHee 3 MM.

JluaMeTp apMaTypbl B FOPU30OHTAIBHBIX IIBaX KIAJKH JOJUKEH OBITH, HE
boee:

[IpY TIepeceveHrr apMaTyphl B [IBaX — 6 MM;

Ge3 TepecedeHus apMaTypsl B IIBaX — 8 MM.

PaccTOSHHE MEXAy MONEPEYHBIME CTEPXKHAMH CETKH JIOIDKHO OBITH He
6omnee 120 MM 1 He MeHee 30 MM.

ToNMHa MBOB KIaJKd apMOKAaMEHHBIX KOHCTPYKIMH JOJDKHA OBITH He
Gosee 16 MM U TIpeBBIIATH AMAMETpP apMaTyphl He MeHee YeM Ha 4 MM.

BeprukaabHbie JedopMalHOHHBIC IIBbI B 3AaHUAX C OAHOCNOHHBIMH
CTEeHAMH M CTEHAMH ¢ O0JHIOBKOH NPH KECTKOM COe[IHHEHHH CJI0EB

9.84 TeMmmepaTypHO-yCa/[04HbI€ IIBbl B CTEHAaX KAMEHHBIX 3[aHUH JIOJKHEI
yCTpamBaThCl B MeCTax BO3MOXHOH KOHIIEHTPAlMM TEMIICPAaTyPHBIX M
ycaZlouHbIX Aedopmaiuid, KOTOpbIe MOTYT BBI3BaTh HEJOIyCTHMEIC IO
YCIIOBMSAM OKCIUTyaTalldd Pa3spbiBbl KIIQJKM, TPEIIMHBI, NMEPEKOCHl M CABUTH
KIaaKkd mo mBaM (M0 KOHIAM IPOTSKEHHBIX apMHUPOBaHHBIX M CTaJIbHBIX
BKJIIOYEHHI, a TAKXKE B MECTaX 3HAYUTENBHOTO OCNIabJIeHus CTeH OTBEPCTHIMH
WA TpoeMamu). PaccTOSHMSA MeXAy TEMIepaTypHO-yCaJ0YHbBIMA IIBaMH
JIOJKHBI YCTAHABIIMBATHCS PACYETOM.

0.85 MakcUMaJIbHBIE PACCTOSIHUS MEXIY TeMIIepaTypHO-yCal09HBIMHU
IIBaMH, KOTOPHLIE JOIyCKAaeTcs NPUHMMAThH Il HEApMHPOBAHHBIX HAPYXHBIX
cTeH Oe3 pacuera:

a) IUIA HaJ3eMHBIX KaMEHHBIX M KPYNHOOIOYHBIX CTEH OTAIIMBACMBIX
3aHMii TPH JUIMHE ApMHUPOBAHHEIX OETOHHBIX M CTAIBHBIX BKIIOYEHHUH
(mepeMbI¥KH, Galky U T. I.) He Gosee 3,5 M ¥ IIMPUHE IPOCTEHKOB HE MEHEE 0,8
M — 10 Tabnune 9.7; npH JuiHHe BKIIOYeHMH Ooiee 3,5 M y4aCTKU KJIaJK{ IO
KOHIIAaM BKJIIOUEHHMM [O/DKHBI TNPOBEPATHCA pacyeToM II0 IPOYHOCTH U
PacKpBITUIO TPEIIUH,;

6) To XKe, Ui CTeH U3 OyTobeToHa — 10 Tabmune 9.7 Kak A8 KIaaKu U3
6eTOHHBIX KaMHell Ha pacTBopax Mapku 50 ¢ koapduuuentom 0,5;
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B) TO e, JJIss MHOTOCJIOMHBIX CTE€H C JKECTKHM COEIMHEHHEM CIIOEB — II0
tabnue 9.7 [ MaTepruaia OCHOBHOI'O KOHCTPYKTHBHOIO CJIOSI CTEH;

r) QIS CTeH HEOTAIUIMBAeMBIX KAMEHHBIX 3[@HHA M COOPYXCHMH JUIi
YCIIOBUH, YKa3aHHBIX B NE€PEYMCICHUH a), — no Tabuune 9.7 ¢ yMHOXEHHEM Ha
K03 HUITUEHTHI:

IUISL 3aKPBITHIX 3/IaHUH U coopykeHui — 0,7;

JUISL OTKPBITEIX coopykeHui — 0,0,

1) UL KaMEHHBIX ¥ KPYIHOOIOYHBIX CTEH IOA3EMHBIX COOPYXXCHHH H
(QyHIaMEHTOB 3[aHMH, PACTONOKEHHBIX B 30HE CE30HHOTO NPOMEP3aHUs
TpyHTa, nmo Tabmuue 9.7 ¢ yBelMYeHHWEM B JBa pasa; I CTCH,
PaCONOKEHHBIX HIDKE TPAHHUIBI CE30HHOTO MPOMEp3aHHs TPYHTa, a TakkKe B
30HE BEUHOM MeP3JIOTHl, — 0€3 OrpaHUYeHHUs JUTHHEL

Tabnuma 9.7

PaccTOSHHE MEXIY TEMIIEPATYPHBIMH LIBAMH, M, TIPH ONHOCIIOHHON KIajike Wil IpH
KIagKe ¢ 0BIHIIOBKOH C XECTKHM COEIMHEHHEM CJIOER

Cpenmsist TeMIepatypa H: I;epamnsiggzrii:xfm Hﬂ“?;;;in H3 CHJIMKATHOTO KMPNH4a, GETOHHBIX
HApYHOro BO3AYXa xan-me.:i']:py nm,nlc) 610KOB ,Hr::p(i:;()ﬂa s KaMHE#, KPYIHEIX OJIOKOB M3 CHIIHKAaTHOTO
HauGonee XOMOAHOH B GETOHA M CHITMKATHOTO KMPITHYa

MATHIHEBKA KEpaMHIECKOT0 KHpIHYa
Ha pacTBOpPaxX Mapok
50 u 6onee 25 u MeHee 50 u 6onee 25 u MeHee
Munyc 40 °C 1 HIKE 50 60 35 40
» 30°C 70 90 50 60
» 20 °C u BhIIIE 100 120 70 80

IMpuMedaHus

1 JInst IpOMEsKy TOYHBIX 3HAUCHHH PacyeTHBIX TEMIIEPATypP PACCTOAHUA MEXKIY TEMIEPATyPHLIMU IIBAMH
IOIyCKaeTCs OTpeeNITh HHTEPHOIAIHEH,

2 PaccTosHMA MEXKIy TEMIEpParypHO-yCaJOUHBIMH IIBAMM KPYITHONAHENBHBIX 3MaHHH M3 KHPIHIHBIX
naHeneii HasHagaroTca B cootserctBrA ¢ CIT 335.1325800.

3. Jlna cTeH ¢ oOJIMLOBKON PACCTOAHMA MEXIy TeMIepaTypHBIMH HIBAMH NPHHHUMAIOTCS 10 MaTepuaiy ¢
HauGONBIIAMH TeMIEPATyPHO-BIDKHOCTHEIMH Ae(OpMalHAMH.

9.86 BeprukaibHbele Je(OpPMAalMOHHBIE IIBEI B CTEHaxX, CBA3aHHBIX C
Kele3006TOHHBIME HMIIH CTAJIbHBIMM KOHCTPYKLHMAMH, JOJDKHBI COBMNAJIATh CO
[IBaMH B 3THX KOHCTpyKUusax. IIpy HeoOXOOMMOCTH B 3aBHCHMOCTH OT
KOHCTPYKTHBHOM CXEMBI 3[aHMH B KJIQJKe CTeH CIeAyeT INpelycMaTpuBaTh
JIOTIOJTHUTENIBHBIE TEMIIEPATypHbIe HIBBI 0€3 pa3spe3kd IIBaMHM B OTHX MeECTax
KeIIe300€ TOHHBIX WM CTAJIbHBIX KOHCTPYKIIH.

9.87 OcamouHbie BBl B CTEHAX JOJDKHBI OBITH MPEIyCMOTPEHBI BO BCEX
clly4asX, KOTZja BO3MO)XHa HEpaBHOMEpHAas OCajlka OCHOBAHHUS 3/aHUSI HIIH
COOPYKEHHUS.
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9.88 JlepopMallMOHHBIE M OCAJOYHBIE LIBBI CIEyeT MPOEKTHPOBAaTh CO
IIIyHTOM MM  9€TBEPTHIO, 3allOJHEHHBIMH  YIPYTHMH  TIPOKJIa/KaMH,
HCKJIIOYAIOLIMMH BO3MOYKHOCTb IIPO/yBaHUS IIBOB.

FOIJH?.OHTEIJ]!:HL[C netbopmaunonﬂme HIBbI B HEHECYIIMX HaAPYAKHBIX
CTeHaXx

9.89 I"opu3oHTAIbHBIE BB B HEHECYIMX CTEHAaX yCTPaMBarOTCA B YPOBHE
H¥3a IIePEKPHITHI 110 BCel TOMIIMHE CTeHbI BO BHYTPEHHEM M HAPYIKHOM CJIOSIX.

BpicoTa IIBOB Ha3HAYaeTCHA W3 YCIOBHS HCKIIOYEHHS Tepeladd Harpys3Ku
Ha CTeHy OT KJIAJKH BBIIIEIEXKAIIETO STaKa U MEPEKPHITUS ¥ JOJDKHA OBITh HE
meHee 30 M.

[LIMTEI IepEeKPHITHIA U MX KOHCOJIBHBIE BBICTYIIBI JO/DKHBI PACCYMTBIBATELCS
HAa JIOTIOJHHUTENBHYIO Harpy3Ky OT OIUPAHUs CTEH.

Vka3aHds IO YCTPOKMCTBY T'OPH30HTANBHBIX Je(OPMALMOHHBIX IIBOB
npusenenst B 9.37 u CIT 327.1325800.

FOPHSOHTQJILHLIO necbopmauuonnbie HIBLI B HECYIIHX W CAMOHECYLIIHX
Hapy:KHBIX CT€HAX

9.90 B HecyIMX U CaMOHECYIIHX JBYXCIIOMHBIX U TPEXCIIOWHBIX CTEHaX C
MOKHAMY CBSI3IMH, JBYXCJIIOMHBIX CTEHax NPH JKECTKOM COCJAMHEHHUU CIIOEB B
cilydae, ecili He BBINOJNHSETCS YCIOBHE TI0 06€CTIeYeHNIO COBMECTHOH paboThI
CJIOEB TIPH pacyeTe Ha [EHTpalbHOE M BHELEHTPEHHOE CXKaThe 1o 7.23, ciefyer
BBIIOJIHATE MO3TaXKHEIE Ae(hOpMalMOHHBIE TOPHU30HTAIBHBIC IIBHI B JIMIEBOM
CclI0€ KIaJKH.

9.91 TpeGoBaHMs 1O YCTPOHCTBY TOPU3OHTAIBHOIO Ae()OPMALUOHHOTO
I1IBa aHAJIOTWYHEI IPUBEIeHHBIM B 9.89.

OmnmpaHye JUIEBOrO CI0s B 3TOM CilydYae MPOBOJAMTCS Ha TOPEL IUIUTHI
IIepeKpHITHs, 3AIIEMIEHHYI0 B OCHOBHOM CIIO€ JKeJe300eTOHHY0 Gaiky win
cTaJbHBIE KPOHIUTEHHBEI.

ITpu pacueTe Ha LEHTPaJbHOE U BHEIEHTPEHHOE CKarhe Mo (opmyram
(7.1) u (7.4) paboTa IMIIEBOTO CIIOS B 9TOM CIIy4ae He y4UThIBACTC.
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BeprukaibHbie edopManuoOHHbIE LIBLI B JHLIEBOM clloe KJIaIKH
TPeXCJAOHHBIX HAPYKHBIX CTEH

9.92 PaccTosHHS MEXAy BEPTHKAIBHBIMH Ne(pOPMAlMOHHBIMU IIBAMU B
JULIEBOM CIIO€ TPEXCIOHHBIX CTEH € TOPHU30HTAIBHBIMU nedopMauOHHBIMU
[IBaMH C KOHCTPYKTHUBHBIM apMHUpPOBaHHEM HA3HA4YalOTCs B COOTBETCTBHHU C
tabnunei 9.8.

Tab6nuia 9.8

MakcHManbHOE 3Ha9eHHe PACCTOAHUSA MEXIY BEPTHKAILHBIMHA 1e(OpMalMOHHBIMU
IIBAMH B JIALIEBOM (Hapy»KHOM) cJIoe KIaJKH HapyKHbIX CTEH, M
e
Temll?h;eﬂe}z oC ®dopmMa yJacTKa CTeHBI U3 ®opMa y4acTKa CTEHbl M3 CHIIMKaTHOTO
= C%?g’ 135’3 0 > | KepaMHYeCcKOro KMpnu4a, KepaMH4ecKHX |  KMpnuia, GETOHHBIX, 1YEUCTOOETOHHEIX
: W OPHMPOIHBIX KaMHEH KaMHeH
IIpaMonuHeiiHasg L-obpasHas TlpsiMonuHelHas L-o6pa3zHas
p: P

80 6,0 3,0 4,0 2,0

60 7,0 3,5 4,6 2,3

40 8.0 4,0 5,4 2.7

IIpuMedYaHHA

|  PaccTosHMA MeXAy BEpPTHKANbHBIMH Ne(pOPMAlMOHHBIMM IIBAMH HA3HAYCHBl JUIA  Cilydad
KOHCTPYKTHBHOTO apMHPOBaHHUA KIAIKH H YCTaHOBKH rubKMX CBA3ei W YIVIOBBIX CBA3EBBIX CETOK COITIACHO
9.39 1 9.40 ¥ paccTOSHHUA MEX Y TOPH30HTAIBHBIMH nedopMalMOHHBIMHK MIBaMH He Gonee 3,5 M.

2 B ciyuae JIOTIONHHMTENBHOTO apMHMPOBAHMS KIIaJKH DPACCTOAHWA MENIy BEpTHKAILHBIME IIBaMH
HA3HAYAKOTCS 110 pe3yNbTaTaM paciera B COOTBETCTBHH C CII327132.5800.

3 PaccTOSHMSA MEXOY BepTHKaJIbHBIMH [IBAMHM NPHBE/ICHEI B HacTosAmel Tabnuile O JHIEBOrO CIIOS
TonmpHOM 12 cM. IIpH ToJIIMHE NHLEBOTO Cos 19 — 25 CM 3TH 3HAYEHHs IPHHUMAIOTCA C K03 QUIHEHTOM
1,5, mpu TonmHe Gonee 25 cm — 1o TabHIe Ol -

IIpH TOJIIMHE JMLEBOTO CIIOA MEHEe 12 cM (HO He MeHee 8,5 CM) PAacCTOSHHE MEXTY ne(opMalOHHEIMHA
[IBAMH OTIPEJIENSIETCS 110 Pe3yIbTaTaM ClelMaIbHbIX PaCueTOB.

4 WaMenenwe Temmepatypsl A, ompenenmotr B coorsercrsud ¢ CII 327.132580 c¢ xoddduimenToM
HAJEKHOCTH MO Harpyske Y/~ 1,0 NpH IONyIIEHMH TPEIIMH C IIMPHHOH PAacKpLITHI 1O 0,5 MM B MecTax
KOHIEHTPaLMK HalpsKeHUH. B OCTANBHEIX CIy4asx npuHuMaercs Y/=1,1 ¥ NpuBeACHHBIE B TabiMIe 3HaYeHHS
YMHOXKAIOT Ha K02 (HLHEHT ycnoBuii paboTst yor = 0,8.

J[/1s1 ONTUMM3ALMH Pacxo/ia apMaTyphl Ha apMUPOBAHKE KIIAJKH JIHLIEBOTO
CII0sI, YCTPOMCTBa TMOKMX CBs3€i, MECT PACIONOKEHHSI H PacCTOSIHUM MEXIy
BepTHKANbHBIMUA  Ae(OPMAIMOHHBIME ~ IIBaMM, HasHAYCHHE  IOCICIHHMX
BO3MOXKHO TIPOBECTH HA OCHOBAHMM pacyeTOB CTEH HA TEMIEpaTypHO-
BIIQKHOCTHBIE Bo3zeiicTus B cootBercTBHHU ¢ CIT 327.132580.

He3aBucMMO OT pe3yJIbTaTOB pacyeToB IPH Ha3HAYCHMM  MECT
PACIIOJIOKEHHS BEPTHKAIBHBIX TEMIIEPATYPHBIX IIBOB CJIE/y €T PUICPKUBATECA
W3JI0KEHHBIX HUKE IIPaBHIL:

pexoMeHTyeTcsi pa3buBKa BePTHKAIbHBIMH JC(QOPMALMOHHBIMY IIBaMH
JIOMaHBIX B TJIaHE CTEHOBBIX KOHCTPYKIIMI Ha JIMHEWHBIE (parMeHTs;

He PEKOMEHMIYIOTCsS Z-00pasHble B IUIaHe (parMeHThl, 0ocoOeHHO IIpU
IUIMHE CpeqHell CTEHbl MEHee 2 M;
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BB TPEANOYTHTENBHO PAacIojiaraTh Ha yIiax, B MecTax NepecedeHui
CTeH, Iiepenajax BEICOT, BOJIU3M IIPOEMOB;

npu pasbuske Z-00pasHBIX B IUIaHE QParMeHTOB nedopMalOHHBIM 1I0B
peKOMeH/TyeTCsl Ha3HayaTh B Hanbolee JMHHON CTEHE B MECTE MIEPeCeteHHs CO
cpelHel CTeHOM (hparMeHTa;

BepTHKATBHbIE BBl PEKOMEH/ETCS BBITIONHATE B OCTEKICHHBIX JIO/GKUSX
¥ GaJKOHAX II0 IPAHMIIaM OKOHHBIX U JIBEPHBIX TIPOEMOB;

TOJIIIMHY LIBa CIeIyeT NPUHUMATh He MeHee 10 MM, B 3aIOJIHEHAN IIBA
crejyeT MpeayCMaTpUBaTh yIpyrue MpOKIafAKH 1 aTMoc(epoCTOMKHME MACTHKH.

10 Vkazanusi 10 NPOEKTHPOBAHHIO KOHCTPYKIHH, BO3BOJMMBLIX B
3HMHee BpeMs

10.1 Crnocob6 Kiagky, NpAMEHSeMBbId Ui BO3BEACHMS 30aHUH H
COOpY)KeHHl B 3MMHee BpeMs IPH OTPHIATENBHBIX TEMIEpaTypax, HOLKCH
06OCHOBBIBATHCS TIPEIBAPUTENBHBIMA TEXHUKO-OKOHOMUYECKUMHU  pacieTaMH,
ofeceyrBalOIMMI  ONTHMAJIbHBIE TI0Ka3aTeNH CTOMMOCTH, TPYIAOCMKOCTH,
pacxojia LIEMEeHTa, 3IEKTPOIHEPTHH, TOILIHBA H T. II. IpuHSATEIM crioco0 3UMHER
KJIaJIKH JIOJDKEH 00ecrednBaTh IIPOYHOCTD U YCTOHYHMBOCTD KOHCTPYKLIUA KaK B
IepHojl MX BO3BEJICHHA, TaK H MoCIeAyIoIel SKCIuTyaTanud. BeimonHeHue
sUMHEl KITaJK{ W3 KAPIHYa, KaMHeH NpaBUIbHON (HOPMBI M KPYIHBIX OJIOKOB
CIlelyeT IpeLyCcMaTpUBaTh OMHUM M3 CIIETyFOIIHIX criocofoB:

a) Ha pacTBOpax He HIDKE MapKH M50, TBepieromux Ha Mopose 6e3
oforpeBa C TNPUMEHEHMEM MPOTHBOMOPO3HBIX XHMHYCCKHX n00aBoK, He
BBI3BIBAIOLIMX KOPPO3UK MAaTEPHAIIOB KJIA/IKH, yIOBIETBOPSIOIINX TpeOOBaHUAM
HOPMATHBHEIX JOKYMEHTOB M NPUHHMAEMbIX C YYETOM TMpPeAnojaracMblx
YCIIOBHH 3KCIUTyaTallii BO3BOJUMBIX KOHCTPYKLIMH;

6) crocoGoM 3aMOpaKMBaHHsI Ha OOBIKHOBEHHBIX DPAacTBOpax HeE HMKE
mapku 10 6e3 xummdeckux no6aBok. ITpu >TOM SIEMEHTEI KOHCTPYKLIAH
IOJKHBI MMETh JJOCTATOYHYIO TPOYHOCTH M YCTOHYMBOCTH KaK B NEPHOZN HX
mepBoro OTTauBaHus (IPY HAWMEHBIICH TMPOYHOCTH  CBEXKEOTTAABIICIO
pacTBOpa), TaKk M B TOCIEYIOIIHME NEPHOJ IKCILITyaTalliu 3maHuii. BeicoTa
KAMEHHBIX  KOHCTPYKIMH,  BO3BOJMMBIX  CIIOCOOOM — 3aMOpaXUBaHWL,
ompe/IeAeTcs PacueToM, HO NOJDKHA OBITh He Gonee 15 M U 94eThIpeX FTaKEM.
JlomyckaeTcsi ~ BHIIONHEHHWE — CIOCOOOM  3aMOpaKHBaHMs byH/IaMEHTOB
MATOITAXKHBIX 37aHuii (DO Tpex dTaxell BKIIOUMTENHHO) U3 IIOCTEIMCTOrO
KaMHSI, yKJIaJBIBAEMOT0 «BPACIOp» CO CTEHKaMM TpaHIIeW Ha pacTBOpax He
HKe Mapku M25;

B) crmoco6OM 3aMOpaXKHBaHHs Ha OOBIKHOBEHHBIX PacTBOpax HE HIDKE
mapke 50 6e3 XUMUIeCKHX T06aBOK ¢ 000rpeBOM BO3BOAMMBIX KOHCTPYKLIAHA B
TeueHHe BpEMEHM, 3a KOTOpOe KIaJKa JOCTHTaeT HeCyllel CIOCOOHOCTH,
JOCTATOYHOM JUIS HAarpy KeHHs BbILIETEKAIIMHA KOHCTPYKIHASIMH 3/[aHHH.
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10.2 PacueTHble CONPOTHUBIICHUS CXKATHUIO KJIaJIKH, BBITIOJIHIEMOH Ha

pacTBOpax C HPOTUBOMOPO3HBIMH XMMHYECKHMH nobaBKamMH, NPUHUMAIOTCSA

PaBHBIMH PACUETHBIM CONPOTHBIEHUAM JeTHell KIaJKd, NpPHUBEJICHHBIM B

tabmumax 6.1 —6.9, ecniu KaMeHHas Knaaka Oy[AeT BBIIONHATHCH — IIPH

CpeJHECYTOYHOM TeMIeparype HapyXHOro BO3JyXa JO MHHYC 1500, W€

nonmKatomuM kooddummentom 0,9, ecnu Kianka Oy[eT BBINOJHATECA IPH
Temmnepatype Hike muHyc 15 °C.

10.3 PacueTHble CONPOTUBIEHHA CKaTUIO KIIAJKH, BBITTOJIHSIEMOM
croco60M 3aMOpaXMBaHMs H CIIOCOOOM 3aMOPaXMBAHUA C oborpeBoM
BO3BeIEHHBIX KOHCTPYKIMMA, Ha pacTBopax 0e3 MpOTHBOMOPO3HBIX n00aBOK B
3aKOHUYEHHOM 3JaHMHM IIOCJie OTTaWBaHMA M TBEPJACHMsS pacTBopa IpH
[IOJIOKHATENIBHBIX TEMIIepaTypax clieyeT NPHHUMATH II0 tabiumam 6.1 — 6.9 ¢
TOHMKAIONMEA K0OMHIMEeHTaMu: Ui KHPIUYHOH ¥ KaMEHHOM KIIaJoK IpH
CpeJHECYTOYHOM  TeMmieparype HAapyXHOro  BO3Jyxa, TIpH KOTOPO
BEITTONHSUIACE Kiaaky, 1o muayc 15 °C — 0,9 u go munyc 30 °C — 0,8, mus
KJIa/IK¥ W3 KPYIHBIX GJIOKOB PaCY€THBIC CONPOTHUBIIEHMS HE CHIDKAIOTCS.

10.4 Meponpusitas, obecrneduBaroLUe HEOOXOUMYI0  KOHEYHYIO
POYHOCTh 3MMHEH Kiajkyu (NOBBIICHAE MapOK pPacTBOPOB, NPUMEHEHHE
KUpIMYa M KaMHel TMOBBINIEHHOM MPOYHOCTH WM B OTAGIBHBIX CIIyHdasix
NpUMEHEHHE CETIATOrO apMHpPOBaHHKs), HOIDKHBI OBITH yKa3aHbl Ha PabOIMX
yeprexax. Ilpu Knanxe, BBEIMTOJIHSEMOM Ha pacTBOpax C XUMHUYECKUMH
no6askamu (cM. 10.2), yKazaHHBIE MEPOIPUATHS NPUMEHSIIOTCS UL JJICMEHTOB
KJIaJK{, Hecylas CHOCOOHOCTh KOTOPBIX HCIIONB3YeTCsH tonee yem Ha 90 %,
IpU KJIAJKe, BBINONHAEMOH criocoboM 3amopaxuBaHus (cM. 10.3), — md
5JIEMEHTOB, HeCyllasi CIOCOOHOCTh KOTOPBIX UCIIONE3Y €TCS Gosee yeM Ha 70 %.

10.5 TIpu Kiagke Ha pacTBOpax C IPOTHBOMOPO3HBIMH JobaBkaMu, He
BHLI3HIBAIOIIMMEA KOPPO3MH apMaTyphl, KO3(QQHUIMEHTHl yCIOBHHA paboOThL Ye1 U
Yes1, TipUBeneHHsle B Tabnuue 10.1, He yYMTHIBAIOTCS. IIpu kmaake criocoboM
3aMOPa)KMBAHUs WK CIIOCOOOM 3aMOPaXKMBaHHUs C MCKYCCTBECHHBIM oborpeBoM
BO3BEJEHHBIX KOHCTPYKLMH CIEIyeT YYUTHIBATh BIIMSIHHE IIOHWXCHHOTO
cleIUieHds] pacTBopa ¢ KaMHEM M apMaTypoil BBEJICHHEM B PpacHCTHBIC
hopMyJTEI KO3(QHIMEHTOB yCIIOBHIA PAOOTEI Vel H Yest-

89



CII 15.13330.2020

Tab6numa 10.1

Koaddunments! ycnouii paboTe!

Buj1 HAIPSKEHHOTO COCTOSHISA 3UMHEH KITa/ Ik
KJIAJKH Ycl ceTdaToi apMaTyphl Yesl

1 CrxatHe oTBEpAEBIIeH (mocie OTTauBaHHA) KIaJKH
W3 KApIH4a 1,0 s
2 To e, GyTOBOM KIaJiKy B3 MOCTEIMCTOrO KaMHsA 0,8 -
3 PacTskeHue, M3rub, cpe3 oTBep/eBIIEH KITaJki BCEX
BH/IOB 10 PACTBOPHBIM LIBaM 0,5 o
4 CiaTHe KIaJKy ¢ CeT4aThIM apMHUPOBAHHEM,
BO3BOIMMOi crIoco00M 3aMOpayKMBaHUA B CTAHH
OTTauBaHUA - 0,5
5 To e, OTBEp/eBLIEH (1ociie OTTaUBaAHMSA) —~ 0,7
6» , BO3BOJMMOMH Ha PacTBOpax ¢
TIPOTHBOMOPO3HBIMH 100aBKaMH NPH TBEPACHHH Ha
MOpO3€ ¥ IPOYHOCTH PacTBOpa HE MEHEE 1,5 MIla
(15 krc/cM”) B MOMEHT OTTaMBaHHS ~ 1,0

10.6 B paboumx yeprexnax 3JaHUN TOBBIICHHOH TaKHOCTH (9 sraxen u
6oriee), BO3BOAMMBIX 3UMO# Ha pacTBOPax ¢ MPOTUBOMOPO3HEIMHI XUMUIECKUMH
00aBKaMM, CleIyeT yKa3biBaTh Tpebyemble NPOMEKYTOUHbIC IPOTHOCTH
pacTBOpA Ha 3TaXax I Pa3IAYHbIX CTA/IMH FOTOBHOCTH 3/IAHH.

10.7 Pacuer Hecymlel CIOCOOHOCTH KOHCTPYKIIHH, BO3BOAUMBIX crrocobom
3aMOpaXKMBaHHs Ha OOBIKHOBEHHBIX pacTBOpax (6e3 TPOTMBOMOPO3HBIX
106aBOK), MOJDKEH IPOBOAMTBCS: B CTaaMM OTTaMBAaHHA IIpH pacyeTHOMI
TIPOYHOCTH OTTaMBAIOLIEr0 PacTBOpa 0,2 MIla (2 xrc/cM*) mpu pacTBOpe Ha
[OpTJIAHIIEMEHTE U TOINIIHHE CTEH M cTo100B 38 cM u Oojee; mpu HYJIEBOH
NMPOYHOCTH OTTAMBAIOLIETO PAacTBOPa M PACTBOPE HA IUIAKOMOPTIAHALUCMEHTE
WJIM IyLIIOJaHOBOM LIEMEHTE HE3aBHCHMO OT TOJIIMHBI CTCH H cronboB, a
TaKKe IPH PAcTBOpe Ha MOPTIAH/ALEMEHTE, eClM TONIIMHA CTCH U cToJI00B
MeHee 38 cM.

[Ipu pacdyeTe B CTaAud OTTAaWBaHWs JOJDKHO yYMTBIBATBCS BIMIHHE
[TOHIKEHHOTO CLEIUIeHHs pacTBopa ¢ KaMHEM W apMaTypod BBEJICHHEM B
pacueTHbIe HOPMYIIBI JOTONHATEIBHBIX K03 GUIMEHTOB YCIOBUH pabOTHI Y 1 U
Yes1, TIPEBEIEHHBIX B Tabmuue 10.1.

10.8  Ilpousocts  3uMHedl  KJIauKW,  BBIIOJHAEMOH criocoboM
3aMOpakuBaHMsi C O0OOrpPeBOM, JOJDKHA ONPEHEIATHCS pPacieToM C y4eToM
YIIPOYHEHHs!, JOCTUIHYTOTO PACTBOPOM B IIPE/IENIaX BCETO MM JACTH CEICHU.

Otorpesanue KOHCTPYKIHMH JIOIyCKaeTCs TOJNBKO TOCIE MPOBEPKH
pacyeToM HX JOCTATOYHON HecyIleH CIIOCOOHOCTH B II€PHOJI MCKYCCTBEHHOT'O
OTTauBaHUsl KIAIKH.

10.9 Y4acTKM KIajKy, BEIIOJTHIEMOM criocoboM 3aMOpaKMBaHus (CTOJIOBL,
IPOCTEHKH), B KOTOPBIX PacdyeToM OBUIH BBIABICHDI NIEPEHANPSIKECHIS B CTA/IMH
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OTTauBaHH, HGOﬁXOlII/IMO yCuiuBaThb }’CTaHOBKOﬁ BPEMEHHBIX CTOE€K Ha
KJIMHBSAX Ha NNepro OTTaHBaHHA M IOCJIEAYIOIIEI0 TBEPACHHUA KIIaKH.

10.10 BosBeneHre KiaJK#d Ha OOBIKHOBEHHBIX pacTBOpax CrOCOOOM
3aMOP@KHBAHKS HE HOIyCKAeTCs ISl KOHCTPYKIIHH:

a) u3 6yTobeTOHa U pBaHOTO OyTa;

6) moJBEprajomuXcs B CTaUH OTTaUBAHU BUOpAIY WM 3HAYUTETbHBIM
JIMHAMHAYECKUM Harpy3Kam;

B) IIO/IBEPTalOLMXCS B CTA/JUK OTTAaMBAHMs MOMNEPEYHBIM HArpyskawm,
BeJIMu¥HA KOTOPBIX TpesbiaeT 10 % npoJoipHbIX;

r) ¢ SKCIEHTPUCHUTETAMH B CTa/U{ OTTaHMBAHMA, MPEBBIIAOIMH 0,25y
JUISL KOHCTPYKIMH, He MMEIOIIUX BepXHel onopsl, 1 0,7y NpA HaTUIHHA BepxHEH
OTIOPBI;

J) C OTHOIIEHUEM BBICOT CTeH (CTONGOB) K HX TOJIIMHAM, IIPEBBIIAOIAM
B CTaIH¥ OTTAWBAHHSA 3HAUEHWs [3, yCTAHOBIEHHbIE s KIafoK IV rpyrnmel (cm.
9.21 —9.23).

JIiisi KOHCTPYKLMH, HE UMEIOMIUX BepxHeit onops! (cM. 9.24), npeebHbIe
OTHOLIEHHS CJIEAyeT YMEHbIIATh B JIBa pa3sa U NPUHAMATH HE bonee f = 6. B
Clly4asix TPEBBILICHHS TPEIETBHO JOITy CKaeMOH rMOKOCTH, KOHCTPYKLMH IIpU
MX  BO3BEJEHHH  CIeQyeT  YCHIMBaThb  BPEMEHHBIMH  KPEIUICHHWSMHU,
06ecreYrBaOIIMMYU UX YCTOHYHMBOCTD B IIEPHUO/T OTTaHBaHMI.

10.11 Ilpu NMpOEKTHPOBAHMM KAMEHHBIX CTEH C OOJMIOBKAMM M3 IUIHT,
yCTaHABIMBAEMBIX OJHOBPEMEHHO C KIIa/IKOH B 3MMHHUX yCIOBILIX, He00X0/1IMMO
YUMTHIBATH Pa3IMYHYI0 Ne(OPMaTHBHOCTD OOJIUIIOBOYHBIX CIIOEB M KJIAJIKH CTEH
¥ B TpOEKTe YyKasblBaTh MEPONPUSTHS, MCKIOYAIomKe BO3MOXKHOCTD
06pa30BaHuUs TPEILMH ¥ OTCIIOEHHH OONUIIOBKH OT OCHOBHOM KIIaJIKU CTEH.

10.12 B paboumx uyepTrexax 3/aHMM WM COOPYKEHHH, KaMEHHbIE
KOHCTPYKLMH KOTOPhIX OyIyT BO3BOJMTHCA crocoboM  3aMOpaXXMBaHHU,
JOTIONIHATEIPHO K MEpONpHSTHAM, TpuBeneHHeiM B 10.4, HE00XO0AUMO
yKa3bIBaTh:

— mpeJebHEIE BBICOTEL CTEH, KOTOPBIE MOTYT OBITh JOMYIIEHb B NEPHOL
OTTauBaHUs PacTBOPa,

— B HeOOXOIMMBIX CIydasX, BPEMEHHbIe KpEIUIeHHs KOHCTPYKLHH,
yCTAHABIMBAEMBIE [0 BO3BEJICHUs BBILENEKAIUMX STAKEH, Ha MEPUOA HX
OTTauBaHUA ¥ TBEPJIEHHs pacTBOpa KIaJKH.
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Ipunoxenne A
OcHoBHBIe OyKBeHHBbIE 0003HAYEHHSI BeJTHIHH

A, — mom@anb Ce4eHusl apMaTyphl;
A, — Tolanb ceuyeHus KIIaJaKH,
A — pacueTHas IUIOIIA/b CEYECHUS DIEMEHTA,

IIOIIANs CeUeHHs ITOJKH (y4acTKa IPOHOJIBHOM CTEeHBI,
YYUTHIBAEMOT'O B pacdeTe);
NOIIEPEYHOE CEUEHHE TIEPEMBIIKH;
CyMMapHasi IUIOI@Jh CEYEHHs KIaIKH H HKele300eTOHHBIX
5]IEMEHTOB B OIIOPHOM Y3JIe B IpejiellaX KOHTYypa CTEHBI UK
cronba, Ha KOTOpPbIE yJI0KEHBI JJIEMEHTHI;

A, — TUIOmajp CKATOH YACTH CEeYEeHHs IPH IPAMOYTOIBHOH SIII0PE
HaNpSHKEHMH; IUIOINAAh CMSATHs, Ha KOTOPYIO IepelaeTcs
Harpyska,

A, — pacyeTHas IIOLIA/b CEYEeHHs HETTO;

IUIOIIA s HETTO TOPU30HTAJIBHOTO CEUEHUS CTEHBI;
MIOI@/b FOPU3OHTAIBHOIO CEYeHHs] HACTHIIA, OCIalbieHHas
MycToTamMH, Ha JJIMHE ONMPAaHWs HAaCTHIA HA KIAAKy
(cyMMapHast IUIOLIa/b cedeHus pebep);
Ayeq — IUIOIIAIb IPUBEIEHHOTO CEYCHU;
Ag req — IUIOMAIH CKATOM YaCTH NPUBEJCHHOIO CEYCHHUS,

A, — TIowaas OpyTTO TOPU30HTAIBHOIO CEUEHHs CTCHEI,
CyMMapHas IUIOIalb OTIUPAHHs Kele300€ TOHHBIX 3JIeMeHTOB
B y3II€;

Ey, — MOAyJb YIOPYrocTH (HayalbHBIA MOJIYJ]b nedopmarimii)

KJTAJKH;

— MOIYJB AehopMalyi KIaaKu;

— HaYyaJbHBIA MOJYJIb YIIPYTOCTH O€TOHA;

MOJIyJIb YIIPyTOCTH CTaJlH;

— MOJIYJIb CABHTA KIIAIKH,

— paccTOsiHME ~ MEXIy  IEPeKpBITHSAMH WM JpyTHMH
rOPHU30HTAJIBHBIMH OIIOPaMH;

BBICOTA 3TaXa,

H, — BBICOTa BEPXHErO y4acTKa CTEHEI,
paccTOsiHHeE HaJl BEpXHeH IpaHbio paHI0alky;
Hy, — BBICOTa OSKBHBAJIEHTHOIO IO JKECTKOCTH  paHabaike
YCIIOBHOTO T05ICa KIIAJIKH;
] — MOMEHT HHEPLMH CEYEHHsI CTeH OTHOCUTEJIbHO OCH,
IpOXOsIeH Yepe3 LEHTP TSIKECTH CEYSHHUsI CTEH B IUIAHE;
I, — MOMEHT HHEPLUH CeYEHHUS CTAJIBHOM paHA0aIKY;

Q&S
|
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L — pa3sMmep ceueHHMs JIEMEHTOB IIPH pacyeTe Ha CMATHE;
M — pacyeTHBIH H3rMOAIOIMH MOMEHT;

HAHOONBIIMI H3rHOAIOIMHA MOMEHT OT PACYETHBIX HArpPy30K;
MOMEHT OT HOPMATHMBHBIX Harpy3ok, KOTOpbIH Oyzer
TPHUIOXKEH II0Ce HAHECEHWs Ha IIOBEPXHOCTh KIA/KHU
IITYKATyPHbIX UJIH INTATOYHBIX IOKPBITHH;

W3ru6aronMii MOMEHT OT pacueTHBIX HArpy3oK B YpPOBHE
TIepeKpPBITHs WM OKPBITHS B MECTaX ONMPAHUS WX Ha CTEHY
Ha IIMPHHE, PABHON PACCTOSHUIO MEX/Y aHKEPaMH;
pacueTHas IpOJI0JIbHAsI CHIIa;

pacueTHas 0ceBas CHJIA IPY PaCTKEHUH;

TIPOJIONbHAS CHIIA OT HOPMATUBHBIX HArpy30K, KOTOpast Oyzmet
IPHJIOXKeEHa TOCIe HAHECEHWs Ha IOBEPXHOCTb KIIaIKU
IITYKAaTyPHBIX MM IUTATOYHBIX IIOKPBITHH;

pacueTHas HOpPMallbHas CHJa B YPOBHE PAaCIIOJIOKCHHS
aHKepa Ha IIMPUHE, PABHON PACCTOSHHMIO MEX/y aHKEepaMu;
OIOpHAs peakiys PaHAdalKK OT Harpy3oK, pacroNOKEHHbIX
B TpejeNax ee INpojieTa W [JIMHBI ONOPhI, 32 BbIYETOM
COOCTBEHHOI'O Beca paHI0aNKH,

pacyeTHas POAONbHAs CHJia OT JIIHTEIBHBIX HAarpy30K;
TIPOZIONbHAs CKHUMAIOIIAs CUlla OT MECTHBIX HATPY30K;
pacueTHas HecyIIas CloCOOHOCTB;

pacueTHOE yCHUJINE B aHKEPE;

Hecyllas CIIOCOGHOCTh ~ HEapMUPOBAHHOH — KIIaJK¥  Ha
pacTsHKeHHE;

IIPOYHOCTB y3/1a AHKEPOBKH CBS3H;

TIPOYHOCTH Ha PACTSDKEHHE THOKHX CBA3CH;

CyMMapHas [POYHOCTh Ha PAaCTSHKEHHE — MPOMOJIBHBIX
crepxHed '-00pa3HBIX CBA3EBBIX CETOK BBICOTOH Ha OJMH
3TaX;

pacueTHas IIoTlepeYHas CHIIa;

pacueTHas NolepedHas CUla OT F'OPU30HTaIbHON HArpy3Ku B
cepeliiHe BBICOTHI 9TaXa;

pacdeTHas IOIepeyYHas cuia OT TOPU30HTAIIBHON HarpysKu,
BOCIIpHHMMAaeMasi  IIOIIEPEYHOH  CTeHOM B ypOBHE
IIepeKphITAs,  NPUMBIKAIOMIEr0 K  paccMaTpUBacMbIM
nepeMbIUKaM,

pacyeTHas Harpyska OT Beca Oalku M MPHIOXKECHHBIX K Hei
Harpy3ox;

R — pacdeTHOe CONPOTHBIECHHE CKATUIO KIIaJIKH;

Ry

— pacyeTHOe COIPOTHBIEHHE CHXATHIO  BHOPOKUPIMYHOH
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KJIaJIK{ Ha TSKENBIX pacTBOpax;

pacyeTHOE CONPOTUBICHUE PACTHKEHHUIO TIPH u3rude KIaaKu;
pac4eTHOe COIIPOTUBIICHHE KIIQJIKH TJIaBHBIM
pacTATHBAIOLIMM HaNPSHKEHUM;

pacueTHOEe CONPOTUBIICHHE IIPH CPE3€ KITAKH;

pacyueTHOE CONPOTHUBIICHUE apMaTyph;

BPEMEHHOE COIPOTHBJIEHHE (CPEAHHH IpEene IIPOYHOCTH)
CKATHUIO KIIaJKH;

BPEMEHHOE CONPOTHBJIEHHE (CpefHHH Ipenen IIPOYHOCTH)
CKATHIO APMUPOBAHHOMN KIIAJ(KU U3 KMPIMYa MY KaMHEH;
HOPMATHBHOE CONPOTHUBICHHE apMaTyphbl B apMUpPOBaHHOM
KJIaJIKE;

pacyeTHOe CONPOTUBICHHE KIIaJIKK MIPH CMATHH;

pacyeTHOe CONPOTHBIIEHHUE JIFOOOr0 APYroro Cios CTEHEL;

pac4eTHOC COITPOTHUBIICHHEC KJIagKH C CE€TYAThIM
apMHpOBaHHEM IIpH OCEBOM, [IEHTPAJIBHOM CXKaTHH,
pac4deTHOC COIIPOTHUBJIEHHEC CXKaTHIO HeapMHPOBaHHOﬁ

KIIaJIKA B paCCMaTpPUBaEMbIi CPOK TBEPJCHHS PacTBOPa;
pacyeTHOE CONPOTHBIEHHE KIaKy PU PaCTBOPE MapKH 25z
pacueTHOE CONPOTHBIEHHE apMUPOBAHHOH KIa[K¥ IpH
BHEIIEHTPEHHOM CIKaTHH,

pacueTHOe COIIPOTHBIICHUE CKaJIBIBAHUIO KJIAJKH,
apMUPOBAHHOM! TPOJONBHON apMaTypodl B OPU30HTAIBHBIX
IBax;

pacyeTHOE CONPOTHBIIEHHE GETOHA OCEBOMY CHKATHIO;
pacyeTHOe COIPOTHBIEHHME KIAIKH  PACTAKEHHIO  TI0
HiepeBsI3aHHOMY CEYEHHIO;

CTAaTUYECKHMII MOMEHT YacTH CEYeHUs, HaXOAAIencs 10 OJHY
CTOpOHY OT OCH, TPOXONAIIEH  depe3 IEHTP  THKECTH
CEYEeHHS,

JUTMHA YYacTKa SIIOPHI PAacTIpe/ie]ieHUsl JaBICHUS B KaXIyrO
CTOpPOHY OT I'PaHH OIOPEI,

JUIMHA y4acTKa paclpelleNieHHsi TPEYTrOJIBbHOH  SIIOpEI
JaBlIeHHs HaJl KpaWHUME OIOPHBIMH paHI0allkaMH, a TaKxkKe
HaJl OTIOpPaMH OHOIIPOJIETHBIX PaH/I0aIOK OT IPaHU OTOPEI;
CIIBUTalollee yCHIHe B IPEAeIax OJHOI0 9Taxa;

00beM apMaTyphl,

00BEM KITAJIKH;

MOMEHT COIPOTHMBJIEHHS CEYCHUs KIaJKd IPU YNpyrou ee
pabore;

reoMeTpUYECcKrue pasMephl CEUeHUsl 3JIEMEHTOB IIPH pacyueTe
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Ha cMsaTHe (MECTHOM CXKaTHM) B COOTBETCTBUH CO CXeMaMH
pucyHka 7.6;

riTyOuHa 3a1eKi OaJIKU B KIaJKY;

JUTHHA OTIOPHI (IIHpHHA TIPOCTEHKA);

JUTHHA OTIOPHOIO y4acTKa PaH0aIKH;

IIHpUHA CHKATOM MONKA WM TOJNIMHA CTEHKH TaBPOBOTO
ceueHHs B 3aBUCHMOCTH OT HAIlPaBIEHUS SKCLIEHTPUCUTETA,
dakTHdYecKas IIMPHHA CIOS TIPU pacyere MHOTOCIOHHBIX
CTEH;

[IMPUHA CeYEHUs 2TIEMEHTA;

IIMPUHA TI0JIOK OaNKH,

IHApUHA OAJIKH,

npHBe/IeHHAas IIMPUHA CIIO5;

pasMep KBaJpaTHOM SYCHKH CETKH;

pAcCTOSHUE OT TOYKH NPHUIOKEHHs CHIBI ) JIO TIOCKOCTH
CTEHBI;

PACCTOSHHS OT TOUKU TPHIOKEHHsT CHilbl O 10 OmmKakImx
IpaHuUI| PSIMOYTONBHOIO CeYeHHUs JIIEMEHTA;
SKCIIEHTPUCHTET NEHCTBUS PACUETHON HArPy3KH;
SKCI[EHTPUCHTET PACUETHON CHIIbI OTHOCHUTEIBHO CEPEIMHBI
3a/IeJIKH;

3KCIIEHTPHCHUTET JEeHCTBHS JUIMTEIBHBIX HAaIPy30K;
9KCLIEHTPUCHTETEI IPH KOCOM BHELEHTPEHHOM CHKATUH
TPSMOYTOJIBHOTO ~ CEYEHHs ~ JIEMEHTa  COOTBETCTBEHHO
CTOpOHAM;

K03 bUIMEHT, 3aBHCSIINA OT BEMMYHHbI IUIOMIAN ONMPAHUsI
KeJ1e300€ TOHHBIX JIEMEHTOB B Y3II€;

MEHBIIMH pasMep NPSIMOYTOJIBHOTO CEYSHUS:

MeHBIIIasi CTOPOHA MPSIMOYTOJIEHOTO CEIeHHs CTONI0A:
TOJIIIAHA CTEHBI;

BHICOTA CEUEHHS;

TOJIIIMHA TTONIEPEYHOM CTEHE,

BBHICOTA IIEPEMBIUKH B CBETY,

BHICOTEI CXKATOM YacTH OJEMEHTOB B CEYEHHSX C
MaKCUMAaJIbHBIMHU H3rU0ArOIIMH MOMEHTAMU;

yCJIOBHAs TOJIIIHHA CTEH, CTOJIOOB CII0XKHOI0 CEUEHUS;
PaccTOSIHUE OT CXKATOTO Kpasi CeYeHUs! CTEHBI IO OCH aHKepa
(pacueTHasi BBICOTA CEYEHHMs);

BEICOTA CXKATOH YAaCTH IOMEPEYHOro cedeHus A, B IIOCKOCTH
NEefCTBUS H3THOAIOIIEr0 MOMEHTA,

HAMMEHBIINHA paJiiyC NHEPLUK CEYEHHUS DIIEMEHTA,
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pannyc HHEPLIHH CTCH, CTOJIOOB CIIOXKHOT'O CEYEHHUST;

paziyc MHEPLMH CXKATOM YacTd TIONEPEYHOro ceueHus A. B
TUTOCKOCTH JIEMCTBUS U3rubaroIiero MOMEHTa,

pajMycsl MHEPLIMH IpU KOCOM BHEIEHTPEHHOM CHKaTHH
IpAMOYTONBHOrO ~ CEYEHHMs  3IeMeHTa  COOTBETCTBEHHO
CTOpOHAaM,;

payChl MHEPLWH CHKATOW YacTH JJIEMEHTOB B CEYCHUSX C
MaKCHMAaJIbHBIMH H3THOAIOIUMI MOMEHTAMH;

K05 pUIMEnT, TPHHUMaeMBIH 110 Tadnue 6.15;
TIOTIpaBOYHEIE KOI(PQUIHEHTHI

K03 UIMEHT AL CTOTIO0B;

pacueTHas BBICOTa (nuIMHA) CTEH U CTONOOB;

pacueTHas BbICOTa BEPXHETO yJacTKa CTEHBL,

JUIMHA TIOTIEpEeYHOM CTEeHBI B IUIAHE; IPOJIET IePEMBIYKH B
cBeTy; CBOOOJHAS JUIMHA CTEHBI;

OCHOBaHHE TpPEYrOJBHOW SIIOpPHl  paclpe/ielieHus Hajl
KpaiHMMH OIOpaMH paHjbalok, a TakkKe HajJ OIopaMu
OJIHOTIPOJIETHBIX PaHI0aIoK;

K09((HUIKEHT HCIIONB30BaHUS IPOYHOCTH CIIOS, K KOTOPOMY
IIPUBOJIUTCS CEYEHHe TIPH PacyeTe MHOTOCIONHON CTEHbI;
KO>(QDUIMEHT, yYWTHIBAIOUIME  BIMSHHE  JUIMTEIHHOIO
BO3JE€HCTBHS HAarpy3KH,

K03((HUIFEHT MCIIONB30BaHMSA MPOYHOCTA JFOOOro Jpyroro
CJIOSl CTEHBL,

SMIUPHUECKHl KOd(DOHUIUEHT, UCTIONB3YEeMBbIH TIPH paciere
Ha cpes;

Ko3(QOHIMEHT,  3aBHCAIIANA  OT
JKeIe300€TOHHOM 3JIEMEHTE;
k0>(QbUIMEHT, 3aBUCALMIA OT ITyCTOTHOCTH KMpPIvYa (KamHs)
npu olnpeneIeHun pacueTHOro COMPOTHUBIIEHHUS
apMUPOBaHHOM KIIA/IKH;

PAcCTOSIHHIE MEXy CETKAMU I10 BBICOTE;

K05(UIMEHT HEPAaBHOMEPHOCTH KacaTeJbHBIX HAIPsKeHUH
B CEUCHUH;

paccTosHHe OT LIEHTpa TSDKECTH CEYeHHs OJJIEMEHTa B
CTOPOHY IKCLEHTPHCHUTETA JI0 CIKATOTO €ro Kpas;

PACCTOSTHUE OT OCH IIPOJIONBHOM CTEHBI /10 OCH, IIPOXOMSIEH
yepe3 IeHTP THKECTH CEYEHHUs! CTeH B ILIaHE;

PAacCTOSHKS OT LIEHTPa TSDKECTH DJIEMEHTa IIPAMOYTOJIBHOTO
CeueHHs [0 €ro Kpas B CTOPOHYy OSKCIEHTPHUCHUTETA,
COOTBETCTBEHHO CTOpPOHAM, IIpH KOCOM BHELEHTPEHHOM

THIIa IIyCcTOT B
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CKaTHy,;

T1€40 BHYTPEHHEH Iaphl CUIL

yIpyrast XapaKTepHCTHKa KIIaJIKH;

TpUBE/IeHHAs yIPYyTras XapakTepHCTHKa KIIa/IKH;

yOopyras — XapakTepuCcTAKa  KIagkd  C CeT4aThIM
apMHPOBaHUEM;

K03 OUIHEHT TUHEHHOrO paclupeHus KIaaKu,

yIOpyrue XapakTepHCTHKH CJIOeB KIaAKH B MHOTOCITOMHOH
CTeHe U COOTBETCTBEHHO MX TOJIIIMHEI;

OTHOIIEHME BEICOTHI ATaKa K TOJIIIAHE CTEHBI MJIM MEHbLIEH
CTOPOHE MPSIMOYTOJILHOTO CEeYeHHs! CTON0a;

k0> GHUIMEHT yCIOBHH PabOTHI KIaIKH;

K09 GHUIEEHT yCIOBUH pabOThI ISl 3UMHEHN KIIa/IKH;
xko3bdUIKeHT ycloBHE paboTBl KIAKH B  CTaJuH
OTTauBaHUS;

K03 pULHEHT YCIOBHH pabOTEI apMaTyphl;

TUIOTHOCTE;

ko3 duimenT ycnoBuil paboThl KIaJK¥ IPH pacyere Io
PacKpPBITHIO TPEILAH;

k03 uIKeHT YCIOBHH pabOTBI CeT4aTod apMaTyphl IpU
pacdeTe KIaJK{ B CTa[Jui OTTAUBAHN;

OTHOCHTENIbHAS 1e(OpMallis KIIaIKu,

npe/enbHas OTHOCUTENbHAs AepopMarius;

K03 pUIKEHT, TPUHAMAEMBIH 10 Tabimre 7.3;

rMOKOCTE 3JIEMEHTOB COOTBETCTBEHHO IIPSIMOYTOJBHOI'O
CEUeHHUs U CEUEHHUs TIPOU3BOIBLHON (OPMBEI;

rMOKOCTH CXKATOM YacTH DIIEMEHTOB B CEYEHHAX C
MaKCUMAaJIbHBIMH U3THOAI0IMMI MOMEHTAMH,

IIPOLIEHT AapMHPOBAHMS CETYATOM apMaTypoil KiIaJku IO
00BeMy;

TIPOLIEHT aPMUPOBAHHS 110 BEPTUKATBHOMY CCYCHHIO CTEHBI,
KO3(hGHUILMEHT TPEHHS,

KO3 (PHUIHEHT, YIUTHIBAOIIMM BIUSHAE TIONI3yYeCTH KIIa/IKH;
K03 QUIMEHT, 3aBUCAIMA OT Marephaia KIaJKu M MecTa
TIPUJIOKEHHsT HArpy3KH, ompesensercs no Tabmuuam 7.4 u
i

HaIpsHKEHUE B KIIaJKe, IIPY KOTOPOM OINPEENISETCs €;
cpelHee HANpsDKEHHE CXKATHSl NPH HaUMEHBINEH pacyeTHOM
Harpyske, onpejesnseMoii ¢ koahpuipentom neperpysku 0,9;
MaKCHMAJbHOE HalpsDKEHHEe HaJl OIIOpoi paHI0aIKHy;
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@ — k03bdHIMEHT IPOAOILHOTO n3ruoda;

@ — KOI(QOUIMEHT TIPOJIOIBHOTO u3ruba ckaTodl 4acTH CeYeHHs
2JIEMEHTa,;

®; — Ko3(QuupeHT IPOJOIHHOIO H3rnba MpU BHELIEHTPEHHOM
COKATHH DJIEMEHTA,

y — KOd(UIMEHT NOJHOTHl OMIOPBl JABNCHHA OT MECTHOM
Harpy3Ku,

@® — KodhdHIEEeHT, IPUHUMAEMBIH 110 TabuIe 7.2.
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Ipunoxenne b
Pacuer cTeH 31aHHU € )KeCTKOH KOHCTPYKTHBHOM CXeMOi

B.1 CreHpl #W CTOJNOBI, HMMEIOMHKE B IUIOCKOCTAX MEXKAYITaXKHBIX
TepeKPBITAI JKECTKHE OMOPBI, PACCYMTHIBAIOTCS COTIIACHO YKa3aHHIM 9.14 —
9.18. Dmropsl M3rMOAIOIIMX MOMEHTOB IIPU pacyeTe CTEH Kak HepaspesHbIX
GayoK C IIAPHMPHBEIMH OINOpaMH TNPHUBEACHBI Ha PUCYHKE b.1, a. B 3amac
[IPOYHOCTH IOILyCKAaeTCs BBINOJNHSATE PAcyeT CTEH, KaK ONHONPOIETHBIX Oajox
B.1, 6. Benu4uHbl SKCIEHTPUCUTETOB, BO3HUKAIOMUX B CTCHAX IIPH JIeHCTBUA
BEPTUKAIIBHBIX U TOPHU30HTAIBHBIX (BETPOBBIX) Harpy30K OTHOCHUTEIBHO OCH,
IPOXO/AIIEH Yepe3 LIEHTP THKECTH CeICHHUs CTEHBI, ONPEACIIAIOTCA MO hopmye

_M (B.1)

rie M - w3rubaromyii MOMEHT B CEYCHHH,
N - HOpMallbHas CHJIa OT BEPTHKAIBEHON HarPy3KH.

Mzrubaronime MOMEHTBI B CT€HaX YYHUTBIBAIOTCS OT  HArpysok,
[PUIOKEHHbIX B Ipe/elax pacCMaTpHBAaEMOro 3Taxa, T. €. OT IEPEKPhITUs Ha/l
5THM 5TaXKOM, OAIKOHOB H T. Il., & TAKXe OT BETPOBOU Harpy3ku. MOMEHTEI OT
HATPY30K BBIIENEKAIMX OTaxeldl yJUTBIBAIOTCS, €CIIM CCUCHHE CTCHBI
M3MeHseTCs B YPOBHE TIEPEKPHITHS HAJl 9TMM STaxoM. IIpy u3MEeHEeHUH CeueHNUs
CTeHBI B IpeleNax pPacCYMTHIBAEMOro 3Taxxa CJIeAyeT y4YMTBIBATb MOMEHT,
BEI3BAHHBIA CMEIIEHHEM OCH CTEHBL.

Ilpy OTCYTCTBMM CIELHalbHBIX OIIOD, (GUKCUPYIOIIMX  IIOJIOXKEHHUE
OIIOPHOTO  JaBJICHMS, JOIYCKaeTCss MPMHAMATh PAcCTOSHME OT TOYKH
NPHUIOKEHHsI ONIOPHON peakIuH IPOTOHOB, OaJI0K WM HACTHIAa A0 BHYTPEHHEH
rpaHd CTEHbI MM OTIOPHOY IIIMTHI PABHBIM OJIHOM TpeTH IIyOWHBI 3aJI€]IKH, HO
He Ooiee 7 CM.

Msrubarore MOMEHTBHl OT BETPOBOM Harpy3kd CIlieyeT ONpeACisaTh B
mpejieNiaXx KakIOro 5Taka Kak Ui Oanké C 3a/IeflaHHbIMA  KOHI@MH, 32
HCKIIOYEHUeM BEPXHEro 3Taka, B KOTOPOM BEpXHssS OIOpa NPHHUMAECTCH
IIIAPHUPHOM.
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4 — CTEHa PaCcCUMTHIBACTCS Kak HepaspesHas 6anka; 6 — CTeHa PacCUMTLIBACTCA B MPeAiesiax Kaii0ro
sTaXka Kak ojJHonposeTHas Oanka

Pucynoxk b.1 — PacueTHble CXeMbl H 3N0PbI H3radaiux MOMEHTOB 0T BEPTHKAJILHLIX
BHEHEHTPEHHO NMPHJIOKEHHbIX HArpy30K

B.2 Ilpu pacueTe CTeH 3/aHHMs Ha BETPOBBIC HArPY3KH, HalpaBICHHbLIE
rapajuIeNbHO CTEHaM, MPOBOJMTCH PACIpe/IeICHUE BETPOBOM HArpy3KH MEXXJTY
TIOTepeYHBIME W IPOJIONBHBIMI CTEHAMH, PACTIONOKCHHBIMU B HAIPABIICHAN
JieficTBUS HArpy3KH.

B.3 Eciau cTeHbl B3aMMHO IEPHEHMKYISPHOIO HalpaBlICHUsS COCIAMHEHBI
epeBA3KOl MM APYTMMHU JTOCTATOYHO KECTKAMHU M MPOUHBIMH CBA3AMH, TO
Clie/lyeT YUUTHIBATH COBMECTHYIO paboTy pacCcUMTHIBAEMON CTEHBI M YYaCTKOB
IPYMBIKAIOIMX K HEW CTEH.

b.4 Tlonepe4yHble CTEHEI, 'BOCIpUHHMMAIOIME JIEHCTBYIOUIME B HX
IITOCKOCTH TOPH30HTaJIbHBIE (BETPOBBIE) HATPY3KH, TOJDKHBI OBITH pacCYMTaHbI
Ha IJIaBHBIE pAcTATHBalomye HanpspkeHus mo 9.16, 9.17. Eciu IpoYHOCTH
TIOMepedHBIX CTEH ¢ MPoeMaMi 00ecreqrBaeTCs TONBKO € yYETOM XKECTKOCTH
IIepeMbIdeK, TO IIEPEMBIYKH JOTKHEI OBITH pACCUUTAHbI HA BOSHUKAIOIINE B HUX
riepepe3bIBalOLIME CHIIBL.

Pacuyer cTeH 3JaHHii ¢ yIpyroil KOHCTPYKTHBHOM cxemoi

B.5 K 31aHHSAM C yIpyroi KOHCTPYKTUBHOM CXeMO# OTHOCATCS 3[aHHS, B
KOTOPBIX PACCTOSHISL MEXKIY MONEPEYHBIME CTEHAMH WA APYTUMH JKECTKUMH
ONOpaMH Uil TIEPEKPHITHH ¥ TOKPHITH IPEBHIIIAIOT yKa3aHHbIC B tabmuie 9.2.
He3aBUCHMO OT PACCTOSIHMS MEXy MOIEPeYHbIMHI KOHCTPYKIMAMH K yIIpYTUM
OmOpaM OTHOCATCS IIOKPBITHSA M3 JIETKMX KOHCTPYKLMH, ONUPAIOIUXCS Ha
MeTaUTHIecKUe WK JKee300eToHHbIe (pepMBbl, IPOTOHBI, OaJIKH.

B.6 Ilpu ynpyrux OImopax BBIIIOJHAETCS pacyeT pPaMHOH CHCTEMBEI,
CTOHKAMM KOTOpOH SBJIAIOTCS CTEHBI U CTONOBI (kene300eTOHHbIe, KUPITUYHEIE
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¥ JIp.), @ PUTEISIMU — TIEPEKPBITHsL ¥ TIOKPBITHS, KOTOPbIE PACCMaTPUBAIOTCS KaK
JKECTKHE PacIOpKH, MIapDHUPHO CBs3aHHbE cO cTeHamu. Ilpu ynpyrux omopax
IPUHHEMAETCs, YTO CTOMKHM 3a[eNlaHbl B IPYHT B yPOBHC IONIa 3JaHMA (ripu
HAIWYid GETOHHOTO MOCTHIIAIONIETO CIIOS IO OBl U OTMOCTKH).

B.7 Ilpu craTWdeckHX pacuerax paM >KECTKOCTb CTEeH WIH CTOJIOOB,
BBITIOJIHEHHBIX W3 KAPIMYHON WA KaMEHHOW KIIaJIKH, JOIYCKAeTCsl ONPEAEIATh
npu Momyle ynpyroctd kiauku E = 0,8Eo 1 MOMEHTE MHEPLHM CeUCHHA 6e3
ydera PacKpBITAs IIBOB, a MEPEKPHITHS H IOKPBITHA CIEYeT NPHHUMATE KaK
JKECTKHE PUreNu (PaclopKu), IApHUPHO CBA3AHHBIC CO CTEHAMH.

b.8 Ecinu Harpy3ka OT IepeKpHITHsS WIA MOKPBITHA paclpeieneHa
paBHOMEPHO [0 JUTHHE CTeHbI (HampHMep, MPH MOKPBITHH 13 JKe1e300€ TOHHOT 0
HacTWNa), 33 INMPHMHY [ONKH CTEHbl C NHUISICTPOH MOMKET NPUHUMATBCST BCA
IIMPHUHA TIPOCTEHKA WM JKe, MPH INyXUX CTeHaX, — BCS JUIMHA CTEHBI MKy
OCSIMH NPHUMBIKAIOIINX K ITAJISCTPE TPOJIETOB.

Ecnu Harpys3ka OT NEPeKpBITHA COCPeJOTOYeHa Ha OTIENBHBIX y9dacTKax
(omupanme ¢epM, OaloK W Tp.), NPH CTaTHYECKOM pacyere JOIyCKaeTcs
[IPMHMMATH [IMPHHY TOJKU TaBpa COIVIACHO CEYIOLMM yKa3aHUAM: He Ooiee
6/ ¥ IAPUHBI CTEHBI MEXTY TpoemMamu (H — BEICOTA CTEHBI OT yPOBHSI 33/1C)IKH,
h — TommmHA CTeHbI). IIpM OTCYTCTBMM MWISCTP M Tepeaade Ha CTCHEI
COCPENOTOYCHHBIX HArpy30K LIMpHHA y4acTkKa 1/3H npuHMMaeTcss B KaXAylo
CTOpOHY OT Kpas pacHpe[eUTeNbHON ITHTEL, yCTaHOBIIEHHOM TIOf| OIOpaMH
¢bepM UIU IIPOTOHOB.

Ecmu TonumuHa cTreHbl MeHble 0,1 BRICOTHI CeYeHUsl MWIACTPBL, TO CEYCHHE
paccMaTpUBaeTCs Kak NPAMOYrojibHOe 0e3 ydera MPHMBIKAIOIMX y4acTKOB
CTEHBI.

B.9 Kaxnmas nomepedHas pama, COCTOSINAS W3 BEPTHUKAIBHBIX |
FOPH30HTAJIBHEIX DIEMEHTOB, PACIIONIOXKEHHBIX Ha OJIHOH OCH, PacCUMTBIBACTCS,
KaK [PABHIIO, HE3aBUCUMO OT APYTHX PaM, €C¥ HeT CIelHUalbHBIX YCIOBHH,
IIpA KOTOPBIX BO3MOXKHA CYyLIECTBEHHAsd MNEPErpysKa KaKoi-Tub0 pambl IIpU
3arpyske Jpyrux IponeToB. Pacuer TPOBOIMTCA Ha BCE HArpysky,
PACIIONIOKEHHBIE MEXLY CPEIHMMK OCSIMU IIPOJIETOB 3[aHHMsl, PUMBIKAIOIIKX K
paccYUTHIBAEMOM paMe.

B.10 Jlo YCTaHOBKM TepPEKPHITHH MIM TOKPBITHH CTCHBI U CTOJIOBI
PAcCUMTHIBAIOTCS Ha COOCTBEHHBIH BEC CTEH, HEKOTOPhIE BUAIBI obopyaoBaHUs U
Ipyroe, Kak CBOGOLHO CTOSIIME CTOWKH, 3ajelaHHbie B TPyHT. Ha Harpyskw,
NpUIOKEHHBIE  TOCIE  YCTPOMCTBA NEPEKPBITHH, CTEHBI U  CTONOEI
PAcCUMTHIBAIOTCS KaK 3NEMEHTHI paM. YCHINS, BRIYMCICHHbBIE NPU STHX NBYX
Harpyskax, CyMMUPYIOTCS.
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OnopHble peaklUud B [IApHUPHON BepXHeH OIlope KaXIOW CTOMKH
ONpeJIeNISIOTCS.  TOCTIEe0BATENBHO OT BCEX TPWIOKCHHBIX HArpys3ok, M
[OJTyYeHHbIE 3HaYEHHSA CYMMHUPYIOTCS.
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Ipunoxenue B

BepTHkajibHbIE NIepeMelleHHs HAPY’KHOro H BHYTPEeHHEro ¢JloeB
MHOTI'OCJIOMHOH KJIaJKH

B.1 PasHOCTh BEPTUKAIBHBIX MEPEMELICHUH CIIOEB BEpXHEH TOYKM CTEHBI
A., OIpeNenseMyl0 C MOMEHTa OKOHYaHMS €€ BO3BEICHHS, BBITHCILIOT IO
dopmyre
A, =A,(N)+A,(sh), (B.1)
i () A(N) — pa3sHOCTb BEPTHKAJIBHBIX repeMeIleHruil CII0eEB CTEHbI OT
BEPTUKAIBEHON HArPy3KH U coOCTBEHHOI'O Beca,
A(sh) — pa3HOCTb BEPTHUKAIBHBIX repeMelleHHil CII0eB CTEHBI OT
ycaJKy KIaJIKH.
B.2 Jns BeraucieHus AedopMaiiii KiaJ ki KaxIoro u3 CloeB IpUMEHSIOT
JUTATEIBHBIA MOy b JedopManii £y, paBHBIH
E, =E /Ny, (B.2)
rae Nu — KOIQOUIMEHT IS ONPEIENeHIs nedopMaliuii IOJI3y4ecTH,
PasBHUBIIMXCS C MOMEHTa OKOHYAHHsA pOCTa Harpysku,
BBIYHCIISAEMBIH 110 popMyie

N, = [3,51-116-1g(y -1, )IC, (B.3)
rae f{ — BO3paCT KIaJK{l Ha MOMEHT OKOHYaHHi €€ BO3BCICHUA
(cyT.);
vy — K0o3(hOHIEeHT, paBHbIH 1 [eyT;
C — xoadduumeHt, YYUTHIBAIOIIMH nehopMaIioOHHbIE

XapaKTepUCTHKH, PABHbIN:
0,46 — I KIaJKU 3 KePaMHYECKUX KaMHEeH;
0,7 — s KIaJKd U3 KepaMH4ecKOro KHUpIHYa IIacTHYECKOro
IIPECCOBaHUS,
1,1 — ;s KIaaKy U3 CAJIMKATHOrO KMpIu4Ja.

B.3 Jlehopmanyu ycaiku €(sh) KIaiKu M3 CHIMKATHOTO KUpIH9Ya U
SUEHCTOro GeToHa, pa3BUBAIONIMECS BO BPEMEHH, JIOITyCKaeTCA ONPEIETSATh IO

dopmyne
e(sh)=0,056-In(y - —2,5)— 0,05, (B.4)

{ — BO3pacT KIAAKH (CyT).
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Ipunoxenue I'

PacueT cTeH MHOTO3TAKHBIX 3IaHHH 3 KAMEHHOH KJIAJKH Ha
BepTHKAJILHYIO HArPy3Ky 10 PACKPBITHIO TPELIHH NPH pa3JaH4HOi
3arpysKe HJiH Pa3HOIi JKeCTKOCTH CMEKHBIX Y4aCTKOB CTCH

[Ipu pasnuuuy HapyXHEIX U NPYMBIKAIOMMX K HUM BHYTPEHHHX CTEH IIO
CTeTeHy 3arpy3KM WM BHIIOJTHEHWM HX M3 Pa3lH4HBIX MAaT€PUAOB y9acTKH
cTeH, ONM3KME K MeCTaM HX B3aUMHOIO MPHMBIKAHHUS, MOJDKHBIL OBITH
pacCYMTaHbI IO 00Pa30BaHKIO U PACKPBITHIO TPELLHH.

IIpy pacyeTe YCIOBHO NPUHHUMAETCS, HTO obe cTeHBl (MM CMEKHBIE
YYaCTKU OJHOM ¥ TOM K€ CTEHbI) HEe CBS3aHBI IPYT C APYIOM, U ONPE/e/IieTCs
cBobogHas nedopManus KaxJoW M3 JBYX CTE€H OTIENBHO IPH NEACTBUH
pacyeTHBIX [UIATENBHBIX HArpy3ok. PasHocTh cBobOIHBIX HedopManmii 3THUX
CTeH JI0JDKHA yIOBJIETBOPATH yCIOBUIO

8,-8,<3,
rme 8, — abcomorHas cBobonHas nepopMalus CKaTUs OJIIHOM W3 CTEH
(MM y4acTKa CTEHBI);
&, — TO Xe, BTOPOH CTEHBI;
8, — TpeneibHas JIOTTy CTUMAast pa3HoCTh nedopMariim,
onpenensemMas mo Tabmue I'.1.

Tabnuma I'.1

Yuco sTaxei 5 6 7 8 9 12 u bonee
Bricota ctens! H, M 15 18 21 24 27 36 u Gonee
& , MM 7 8 9 10 12 15

I[IpenenbHyi0 JOMYCTHMYIO pPa3sHOCTh AehopMalyi CTEH JOITyCKaeTCs
yBeIMYMBaTh B 1,5 pasa B Clydae, KOIja CBOOOJHAs IVIMHA HECYIIMX CTEH N0
TlepeceveHrsl WX C BHYTPEHHHMH IPONOIBHBIMH HEHECYIIMMH CTEHAMH HIIH
OTpe3KaMH CTE€H HE NMPeBBIIIACT 7,5 M, u B 1,25 pasa — npu cBOOOJHOM AIMHE
oonee 7,5 M.

BenuuuHbl CBOOOAHBIX  JedopMmamuii  ONpeneNdioTcs Kak cymMMma
nedopMaluii KITaJKi BO BCEX TaXKaX 3[aHHUs OT ypOBHS Bepxa dyHIaMeHTa JIo
Bepxa CTEHbI 110 (opMyJiam:

n ok,
Sy =2 ——+0644i
i=1 Ly
n G..h
2 .
8y =2 —=—"+08y,;
=l Ly;
rae o,, — HalpsKeHUs B KIaJKe TepBOH CBOOOJHO CTOSAMIEH CTEHBI i-T'O
3TaXa;
G, — TO e, BTOPOH CTEHEI,

E,; — momynd gehopMaliy KJIaJK{ IEPBON CTEHBI i-T'0 9TaXa;
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E,; — TO Xe€, BTOPO# CTEHHI;
h; — BBICOTA i-TO dTaXKa;
8y ¥ 8y, — aOCOIMOTHBIE AeopMAlUK yCaiKH NepBOd U BTOPOH CTEHHI,
BBIYMCIEHHBIE [0 OTHOCUTENBHBIM  3HAYCHMAM  yCaloK
MaTepHanoB CTeH, YMHOXXEHHBIM Ha BBICOTY COOTBETCTBYOIIHX
y4acTKOB CTEH;
7 — YPCo OJTaXKel OT Ioja IofBana JI0 BEPXHEro  HITH
paccMaTpUBaeMoro MpOMEXKyTOYHOI0 9Taxa.

HanpspkeHHs ONPEENsIoTCS B CEpeiHe KaJI0ro 3Taka U BRIYUCIIAIOTCS
TIpH PACYETHBIX 3HAYEHMAX BCEX JTMTENBHBIX HATPy30K. Mopymu ynpyroctu E;
BBIYHCIISIOTCS TI0 popMyIie
iu?
rme R — CpelHHH Ipeaes MPOYHOCTH KIIaKH IIEPBOM MJIA BTOPOM CTEHBI
paccMaTpHBaEMOro 3Taxa;

o.; — XapakTepucTHKa AedopManuii, KOTopas 3aBHCUT OT MaTepHaja
KJTA7KK ¥ y9UTHIBaeT MoJHbIe Aedopmanyy kianku (6es ydera
nedopManuii ycaaku).

3HaueHre XapaKTepPUCTUKHY O, [T KJIaJIKK Ha PACTBOPE MapKM 25 U BbILIE
npusefieHo B Tabmmie .2

Tabnunal.2
O O KIaOKH
Knanxa neTHel 3UMHeH
mocJie 3aTBEpACBaHHA

W3 xupnmya:
KepaMHYECKOr'0 TIACTHYECKOTO IIPECCOBAHMS 450 300
CHJIMKATHOTO M KEPaMHYECKOT0 MOJIYCYXO0ro INpecCOBaHUs 250 170
U3 KepaMHYECKHX kaMmHel BeicoTol 140-220 Mm 650 430

MIpumeyanue — Ilpu 3UMHEH Kianke, BBITIOJIHAIEMO Ha pacTBOpax ¢ IIPOTHBOMOPO3HBIMH
KAMHAYECKHMMH f00aBKaMH, 3HaYCHUA XapaKTEPHUCTHKH nepopMarii IPUHAMAIOTCA TAKHMH XKe, KaK s neTHe#
KIIaJIKH.
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Ipunoxenune /I
OO6mHe MOJI0KEHHs 0 PacdeTy HAPYKHBIX CTeH HA BETPOBYIO HArPY3Ky

1.1 HanpsokeHHO-/1eOPMUPOBAaHHOE COCTOSIHUE KIIAZIKK CTCH M yCUIIUA B
IHOKMX CBSI3SX IpH JACWCTBHM BETPOBOM HAarpy3Kd OINpENECISIOT C Y4eTOM
COBMECTHOM pab0ThI HApYHOIO ¥ BHYTPEHHETO CJI0€B CTCHBI.

J1.2 TIpu pacuere IO MPEAENBHBIM YCHIIUAM IPUHAMAIOT, 9TO MPE/IETIHHOE
COCTOSTHAE XapaKTepH3yeTCs JOCTIDKEHMEM MNpeebHBIX YCHUIIMM B KIaJKe
pacTaHyTo# 30HbI. [Ipu pacdere MOILyCKaeTes oOpa3oBaHKe TPEeIlUH JJIMHON He
Goiee 15 cM Ha yd4acTKaxX KOHLEHTPAIMH HANPSDKEHUH.

PacueTHblii M3rubaromuii MOMEHT M TPOCTEHKOB, HE HMECIOMIHX
BepTHKAJBHBIX OTIOP, ONpPEJEIISIOT U3 YCIOBHA

M <R,W,., (a.1)
rie Ryp — pacueTHOe COTpPOTHBJICHHE KIIaJKM PACTSDKCHUIO IpH usrube,
yUMTHIBAIOLEe HENMMHEHHYIO PaOOTy KIIaJIK, ONpeAesieMoe

rio Tabnuie 6.11;
Wy — YUPYTHH MOMEHT COMNpOTHBIEHHS IONEPEeuHOro ceueHus

IIPOCTEHKA.
B oCTaJIbHBIX CIyYasx CIeLyeT CoOM0NaTh yCIOBHE
Lo JE81 (J1.2)
rgpe oO; — pacmmaaromue HanpsAKEHUA.

JI.3 Ilpu pacdere KIajku MO OOpa3sOBaHMIO TPELIMH IPH u3rude u3
mockocTH 1o popmysie (8.1) ciemyeT yIuThIBaTh BOSMOXKHOCTE KOHIICHTPAIUH
PACTATUBAOIMX HANpPSKEHUA Ha OTAENBHBIX Yy4acTKaX CTCH (Hanmpumep, IO
KOHIIaM HaJOKOHHBIX TepeMbIdeK, B yIiiax pOoeMOB, MECTaX yCTaHOBKH CBsI3ei
W fp.). B 9TOH CBA3M K MONY4YEHHBIM 3HAYEHIIM KPACBBIX HaNpsDKEHUH O
clieTyeT  BBOIMTH  KOI(QQUIMEHT  ydeTa BO3MOJKHOW  KOHLIEHTpalluH
HATIPSDKEHMH, NPUHUMAEMBIH TPH OTCYTCTBHM JQHHBIX CPAaBHHUTCIBHBIX
pacveToB paBHBIM 1,5.

.4 B ciiydae HEBBIIOJIHEHHA yenosuwit  ([0.1) u (JI.2) 3HayeHus
M3rUGAOIIHX MOMEHTOB, TEHCTBYIOLIMX B CIIOAX KIIQIKH, MOIYT OBITh CHUKCHBI
3a CYeT TAKMX KOHCTPYKTHBHBIX MEPOIPHATHH, KaK yBEIHYCHHE KOJIMYCCTBA
HOKUX CBs3el MKy CJIOSAMH, B TOM YHCI€ B BHJE CETOK, pallMOHAIbHOE
COOTHOILIEHNE M3TAOHBIX JKECTKOCTEH JTUIEBOr0 ¥ BHY TPEHHETO CJI0€B | 1.

II.5 YcTOoMYMBOCTE NPOCTEHKA NPOTHB ONPOKHMIBIBAHUS B CIydae, KOTAA
paBHOJIEHCTBYIOIIAs BCEX CHII BHIXOIHT 3a TPETIENbI /pa CEYCHHUS, ONPENSIIAIOT
U3 yCJIOBHS

M, <m M ., (A1.3)

roe  Monp — CYMMapHBIH onpOKHnLIBa}omHﬁ MOMEHT OTHOCHUTEIBHO OCH
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BO3MOJKHOT'O TIOBOPOTA OIIOPHI;
Mypep — CyMMAapHBIH yIEPKUBAIOIMA MOMEHT OTHOCHUTEIIBHO OCH
BO3MOJKHOT'O TIOBOPOTA OIOPBI;
— xo03(HIEeHT YCIOBUI PabOTHI PU MPOBEPKE yCTOHIMBOCTH
Ha CIIBUI' U OIIPOKM/IEIBAHHUE.
Jror K03(HUIMEHT NPUHUMAOT paBHbM 0,9 TpH ONMpPaHMH KIAIKH
HENOCPEICTBEHHO Ha IUIMTY IEPEKPBITHI H 0,8 — mpu ONHMpaHHM Ha CJIOH
THAPOU3OJISIAH, OTIIMB U3 KECTH, META/IOMIACTHKA U T.II.

My nep

J1.6 Y CTOWYMBOCTS IPOCTEHKA IPOTHB C/IBUTA ONPEICIIIOT U3 yCIIOBUA
Ncma S (mynep /nyﬂ.ep)Nynep ? _ (I{4)
rae Nyrep — KOIQOUIMEHT HA/IEIKHOCTH NIPH NPOBEPKeE YCTOHYHBOCTH;
New — COOTBETCTBEHHO CIBUTAIOLIHE TOPU30HTAIBHBIE HAPY3KH
Nyrep  YAEPXKUBAIOLIAE CHIIBL.
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Ipunoxenne E

Pacuer Ha BePTHKAJILHYIO HArPY3KY KaMEHHbIX H apMOKaMEHHDIX
KOHCTPYKIHMIi ¢ HCIIOJIb30BaHHEM IHarpaMm nedopMHPOBAHHS

E.1 Pacuer Ha BEPTUKAIBHYIO Harpy3Ky KHPIHIHBIX cToJIOOB B 00IIEM
BHe TMPOBOIAT C YYETOM CHEPKHBaHMs IMONEPEIHBIX nedopMalil  cuIaMu
TpeHHsi OT YJIOXXCHHBIX IO BEpXY cTtonba CTalbHBIX pacHpeeIuTeIbHBIX
[IJIACTHUH.

E.2 B kauectBe paboumx auarpamMMm ae(pOpMHUPOBaHMS KIAIKHA MPHHATDHI
IBYXJIHHEHpIE JAUarpaMMbl UL craguii ympyrodi paboTel H Ipolecca
TpelHO00pa3oBaHus [0 pa3pyIICHH (pucynox E.1, a) u ompeneneHue
MoMeHTa 06pasoBanus TpeluH (pucyHok E.1, 0).

(1Z-

a. 0.
of} // o}
Gull / R1
/ /
/ i
/ /
0'un:* /
7 \E
// \ E,
&
0\ g g, g £,

cre

@ — IPOIOTTBHEIE Je(OPMAIIMH YKOPOUSHHS BIOJTH BEKTOpA CKMMAFOIICTO Y CHITHS;
6 — nonepe4Hsie epOpMALH PaCTKECHH

Pucynox E.I — PacueTHbIe JHATPAMMbI nedopMHpOBAHHAS

E.3 KoopnuHaThl NapaMeTPHYECKUX TOYEK NHArpaMM ONpPEASNAIOT MO
dhopmMyIam:
- HaIpsDKEHHs G1, COOTBETCTBYIOIIHE HaYaIy TpemUHOOPa30BAHMS:
G e =k RiCIE0y, 5 (El)
rae ki = A/(A-Ay) — XapaKTepHCTUKa COOTHOIUCHHWs IUIOLIAAX OTphIBA H
Pa3sHOCTH IUIOMIAJEH MOMEepeYHOro CEeUCHMs deMeHTa
U Sifipa CIKaTHS,

R, — pacyeTHOe CONpPOTUBIEHHE KIAJK¥ PACTHIKEHUIO IO
TIlepeBA3aHHOMY CEUEHHIO, OIpPe/ieNIIeMOe T10 TadmIe
ok

O — YTOJ HAakKJIOHa IOBEPXHOCTEH CABHMIA B INPHUONOPHBIX
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30HaX:
a,, =arctg(0,25R, / R, =1,56), (E.2)
R, — BpeMeHHOE COIIPOTHBJIEHHE KJIQJIKA CHKATHUIO,
ompeiemsieMoe 1o dopmyie (6.1);
A, — cyMmmapHas IUIOLIAAb IIOBEPXHOCTEH OTpEIBA,
onpeeisieMas CyMMOH A1, A2
A1 = 2b (h; — a sindLg; COSOLsp), (E.3)
As2 = 2a (hy — b sino.y, oSOy, (E.4)
hy, hy — BBICOTBI CXaTO-PACTAHYTBIX 30H C y4ETOM BO3MOMKHOIO
HEpaBEHCTBA CTOPOH ITOTIePEYHOr0 CEYEHHUsI
KOHCTPYKLIHH,

h} = 2,5&, hz = Z,Sb;
A — muomaab NoIepeYHoro CEYCHUA DJIEMEHTA,

A=ab, (E.5)
A, — TUIOMIANB SApa CHKATHS:
Ao = a b sin’o. (E.6)
- BpEMEHHOE COTPOTUBIIEHHE KIIaJIKH CHKATHIO — Cul:
ouw: = ki R, ctgosn + k> Rg/Sin0lgp, (E7)
rme ky = Ag/(A—Ae) — XapaKTepHCTHKA COOTHOIILIEHUSI IUTOIIAI|

MOBEPXHOCTEH CIBHra W pPasHOCTH miomaneu
TIONEPEYHOT0 CEIEHMS DIEMEeHTa U S/Ipa COKATHS,
Ay, — TITOIIAb MMOBEPXHOCTH CJIBUTA B MIPHUOIIOPHOM 30HE:!
Ag = a b (1+ sin*0,s) COSOLsh (E.8)
Ryn — CONPOTHBIICHHE KKK CIBUTY, NPHHHMaeMmoe B
muanasone (1,5+2,5) R..

BenuuuHbl HANPSOKEHUH Ogre, Ouir ABISIOTCH  MApaMETPUICCKHMH
KOOpJMHATAaMH  JHarpaMMEI nepopmupoBanust  (pucynok  E.l, a).
CoOTBETCTBYIOIIIHE UM OTHOCHTENBHbIE  IPOAOJIbHBIE  JedopMariuu
KOHCTPYKIIUH:

€cre =11 [1,1/ o In(1-Gre/1,100) ], (E.9)
gar = M2 [1,1/ o In(1—0 /1,16 ] (E.10)
rie o, — YIOpyras XapaKTepHCTHKa KIaJK{, IpHHHMaemas 1o

tabnune 6.16 1. 6.24;
nimy — TONPaBOYHBIE KOI(QOHMIMEHTH, NPUHAMAEMbIE IO
tabmuie E.1.
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Ta6nuna E.l —3HaueHHs1 HONPABOYHBIX KO3 PUIHEHTOB

IMonpaBoyHbi KOIDGUIHEHT
Onucanue TpemuHOo0Opa3oBaHue paspylieHHe
1 2

['pynna
KITaIKH

Knagke U3 MOJIHOTENBIX
1 KEpaMHYECKUX U CHITMKATHBIX 0;55 0,7
xupnuyeit 1H®-1,4HD

Knagku U3 MyCTOTHBIX

2 CTEHOBBIX MaTEpHaJIOB 1,0 1,25
1H®-2,1HD
Knanxu u3 KpynHOo(OPMaTHBIX
3 KEpaMH4eCcKHX, IEHO-, Ia30-, 1,75 1.5

KepaM3uTOOETOHHBIX KAMHEH, B
TOM YHCIIE€ MYCTOTHBIX

JledpopMaly [ONEPEYHOro PaclIMpeHus JJIEMEHTa B YPOBHE cpenHen
CHKATO-PACTAHYTOM 30HHI 10 06pa30BaHHs TPEIIUH ONPEICIAIOT II0 hopmye
&= V&, (E.11)

rae v — xosdouuuent [Tyaccona, v=0,2.

Pacuer ckaThIX KOHCTPYKIHH H3 KAMEHHBIX KJIAJOK € CeTYaThIM
apMHpPOBaHHEM

E.4 B xadectBe pabouux auarpamMm JeopMUpOBaHHUSA KJIAIKH C CETIaThIM
apMHpPOBaHHEM, KaK ¥ JJI HeapMHPOBAHHOM KIIaJKH, TPUHATHL By XIHHEHHbIC
JMarpaMMBI TS CTajiuil ynpyroi paboTsl ¥ Iporecca TpelruHo00pa3oBaHus 10
paspymenus (pucyHok E.2, a) 1 onpejielieHie MOMCHTa o0pa3oBaHUs TPeELIUH
(pucynok E.2, 6).

a 0
g, , / O
Gull,l / / Rl*
/ /
L
Gcru / //
4 NE
7 0 E,
4 € £
O 8c1t 81.111 O St

@ — npooJibHEIE Ae(OpMAITHH YKOPOUCHHS BONb BEKTOPA CKUMAIOLIETO YCHITHA;
6 — nonepedHsie JehopMalHi PacTKEHUS.
Pucynox E.2 — PacueTnble AHarpaMmbl e()OpMHPOBAHUS
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E.5 KoopauHaTtsl apaMeTPUYECKHX TOYCK AMarpaMm OTNPENEISIOTCs 110
hopmyam
- HanpsDKEHHUSI G/, COOTBETCTBYIOIIME HAYAITY TpelruHoOpa3oBaHus:
e =K1 (R; + G ) CLE s, (E.12)
rne k; = A/(A- A, — XapaKkTepUCTHKa COOTHOILIEHHUS TUIOIIAIH
IOBEPXHOCTEN OTPHIBA M PA3HOCTH ILIOIIANeH
TIIONEPEYHOro CEUEHMs SJIEMEHTA U SI/Ipa CHKaTHI,
R* — npwBe/leHHOE CONPOTHBIICHNE KIa/IKi PACTIKEHHUIO:

R*=R,+ R p=R: (1+W), (E.13)
rae K= AZ/ A, — COOTHOILIEHHUE o@aJe cedeHusl pacTSIHYyTOH 30HBI U
CTepIKHE CEeTOK B IIPeJiesiaX ee BBICOTHI;
O, — YTOJll HAakJOHa IIOBEPXHOCTEH CIBHMIa B IPHOMOPHBIX
30HaX:
o, = arctg (0,25 R,/ R,— 1,56), (E.14)
R, — BpeMeHHOe COTIPOTHBIIEHHE KJIaJIKH CXKaTHIO,
onpenensieMoe 1o popmyie (6.1);
A, — cymmapHas ILJIOIIA/b MTOBEPXHOCTEH OTpHIBA,
omnpezelsieMasi CyMMOH A, A2
A1 = 2b (h;— a sin 0l COS Olsy), (E.15)
As2 = 2a (hy— b sin s, COS Ogh), (E.16)
h,, h; — BBICOTHI CKATO-PACTAHYTHIX 30H C Y4€TOM BO3MOXKHOTO HE

paBeHCTBa CTOPOH IIONEPEIHOro CEYEHHMsA KOHCTPYKIHH,
h] = 2,561, hz = 2,51);

A — IUomans IoNepeyHoro CEYeHuUs JIEMEHTA,
A=ab, (E.17)
A, — TUIOIIANB A/pA CKATHA:
Aer= a b sin® o, (E.18)

- BpeMeHHO€ COTIPOTHBIICHHE KIAIKA CKATHIO IPH Peal3aliiy paspyleHus oT
paspbiBa CTEPIKHEH CETOK Culy1:
Cuit] — i R (hr/S) ctg Osn™® + ko R * /sin olgn ™, (E.19)
rae k;* = Ay/(Aces - Ao — XapaKTEpPHCTHKA COOTHOILIEHHUS IO I
ceueHMs CTepXHedl ceTok B mpenenax A, u
pasHOCTH IUIONIAJie IOINEPEYHOr0o  CeHUeHHUs
JJIEMEHTA U siipa CHKaTHus,
k; = Ag/(A-Aep — XapaKTEpPHCTHKA COOTHOIIICHHSA ILIOIIA N
IOBEPXHOCTEH CIBHTa M DPasHOCTH IUIOMIaei
TIOIIEPEYHOT0 CEUeHMs DTIEMEHTA U SIpa CIKATHUS;
Ay, — TUIOIMAAh IOBEPXHOCTH CHABHUra B IIPHOIIOPHOM
30HE:
Agn = a b(1+ sin? o, *) cos o™, (E.20)
Ry* — IpUBEIEHHOE CONPOTHBIIEHME KIIAIKHU CABHUTY:
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Ra* = Rt 0,6 Ry A/ Ash, (EZI)
o,,* — yrol HakliOHa IIOBEPXHOCTEH CIBUTa C  Yy4EeTOM
000iMEeHHBIX HAIIPSDKEHUH, CO3/1aBa€MBIX CETKaMU:
o= arctg0,25 (R/(Ri+0,35Go5) - 1,56, (E.22)
rie Gos — OOOMMEHHOE HANpsKEHHE.
Brruucienue 3Ha4eHHH Oos MPOBOAMTCS U3 YCJIOBUS, YTO B IIPEACITBHOM
COCTOSIHUH MPOUCXOJMT Pa3phiB CTEp)KHEHN CETOK:

006 = Rs'n AS/(G S), (E.23)
rue R,, — HOPMATHUBHOE CONPOTHUBIIEHUE CTAJIH CTEPXKHEH CETOK.
ITpu UCTIOJIb30BaHIH KOMITO3UTHBIX

HEMETAJUTMUECKMX CEeTOK YKa3bIBaeTCsi BPEMEHHOE
CONPOTHBIICHNE HX MaTepHalia PacTSHKEHHIO;
A, — TUlolagh CeYeHWs CTEepKHEeW CEeTOK B Mpelenax
pacTsaHyTOH 30HBI Ay
a, S — pa3Mep CedeHHs CXKaToro 3JEMEeHTa W Iar CETOK B
KJIaJKe [0 BBICOTE.
IIpoBepka YCJIOBHS BO3MOKHOCTH PpeajiH3alHMi KOMIPECCHOHHOIO
paspylleHusl IepeapMHpOBaHHOH KJIaAKH
BpeMeHHOe COIpPOTHBIEHHE MaTepHaya KIaJku B yCIOBHIX TPEXOCHOIO
CHKaTHsA:
Ou2 =R + 4 0os (E.24)
ECIM Gy | <Oui2 — KOMIIPECCHOHHOE paspylIeHHe HE IPOU30HIET U
y3MeHeHue TapaMeTpoB apMUPOBaHHs He TpedyeTes.
ECIH Oyt 1 = Gulr,2 — BO3MOXHO KOMIIPECCHOHHOE paspyIllIeHHe MaTepraia
KIIAJKd U TpeOyeTCst CHIDKEHHE MHTEHCUBHOCTH apMUPOBAHHS.

BenuuMHEl HANPSDKEHWH Ocre, Oui  SBIFIIOTCH  MapaMETpUICCKHMHU
KOOpAMHATaMM  JAHarpaMMbl nepopmuposanuss  (pucyHox  E.2,  a).
COOTBeTCTBYIOLIHE MM  OTHOCHTENBbHBIE  IPOMOJBLHBIC nedopmaruu
KOHCTPYKIIHH:

€cre = 1y [1,1/ 00 In(1 — Gere/1,16u,1) ] (E.25)
gur = 12 [1,1/ . In(1 = 6u/1,16ur,1) /. (E.26)
e o — yIOpyras XapaKTepuCTHKa KIajK, NPUHAMAaeMas IO

tabnure 6.16 . 6.24;
ny ny — TONPaBOYHBIE k03 UIHEHTH], INPUHUMAEMbIE TIO
tabmune E.2.
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Ta6nuima E.2 —3Hauenus NonpaBoYHbIX KO3((HIHEHTOR

ITonpaBouHbIH KO2(QOHIHEHT
Kuprnug TpemuHOo00pa3oBaHne paspyLIeHHe
n1 n2
Kepamuaeckuii 0,7 0.7
CrIMKaTHBIH 0,7 1,0

JlehopMalMyi IIONEPEYHOr0 PACIIHPEHHs JIIEMEHTa B YPOBHE cpenHei

CIKATO-PACTSHYTOM 30HBI 10 00pa30BaHMsl TPEIIUH
€ = VE, (E27)
re v — xoa¢pdumument Ilyaccona, v=0,2.

[Ipy HACTYIIIEHHH IIPENEIBHOTO COCTOSIHMS, OIHMCBIBAEMOIO (E.8),
COMPOBOYK/IAEMOTO BRIPABHUBAHMEM OIIFOPbI PACTATMBAIOIIMX HaTpsDKeHUH 110
JUTMHE CTepIKHEH CETOK U MX Pa3pbIBOM, Ae(OpMAIIMK CTallH H, COOTBETCTBEHHO,
PACCUMTHIBAEMOTO JJIEMEHTa B Cpe/IHEH 30HE, PABHEL:

€52 = Rs,n Es,z. (E28)

Jlns ompesieNeHus 3HaYeHui MOy s epopMalliii CTany MCTIONE3YIOTCA

JMarpaMMbl, oR00HbIe IPHBEICHHEIM B CIT 63.13330 (pucysok E.3).

ol

Pucynok E.3 — Pacuernasi nuarpavMma ae)opMHPOBaHHS CTAJIH
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Ipuioxenne 2K

Pacuer Ha cMsiTHe (MECTHOE C:KaTHe)

.1 Pacuer ceuenuii Ipu CMATHH (MECTHOM CHKATHH) CllelyeT IPOBOJUTH
Ha Harpy3K#, NPHUIOKEHHBIE K YacTH TLIOMIAIH CEUCHIMS (mpu omHpaHUM Ha
ragKy hepM, 6ok, IPOTrOHOB, TEPEMBIYEK, TTaHeNeH HepEKPHITHH, KOIOHH U
IOpyToe).

Hecymas CrocoGHOCTh KIJKM TPH CMSTHH ONPENENAETCs C yIeTOM
XapakTepa pacipe/IeleHus NaBIeHHs IO MO/ CMATHA.

PacueT Ha CMSATHE CIELyeT MPOBOAMUTH C YYETOM BO3MOKHOIO OIMPAHMS
KOHCTPYKTUBHBIX 3J1EMEHTOB (OalloK, JTECTHMIHBIX Mapiieii ¥ 1p.) B IIpoIecce
BO3BEICHHUS 3IaHMS HA CBEXYIO MJIM OTTaHBAIOILIYI0 3UMHIOIO KIIAJIKY.

JK.2 Pacuer cedeHuil IpH CMATHM IIPOBOJUTCS 1O ykasanusMm 7.13 — 7.17.
KOHCTPYKTHBHBIE TPeGOBaHMs K y4acTKaM KIIajIKH, 3arpyKeHHBIM MECTHBIMH
HArpy3KaMH, IpiBeIeHsl B 9.46 —9.49.

KpoMe pacyeTa Ha CMATHE OIOPHBIE Y3JIbl JOIDKHBI OBITH pacCUHUTaHEI
TaKoke HA EHTpaNBHOE CkaThe 110 ykasanusm 9.50 n 9.51.

K.3 [Ips Heo6XOMMMOCTH TIOBBILIEHHS HECYIIeH CIIOCOOHOCTH OIIOPHOT'O
y4acTKa KJIa/K¥ [P CMATHA MOTYT IPUMEHATECS CIe/TYIOIHe KOHCTPYKTUBHBIE
MEPOIPUATHS

a) ceTyaTroe apMHUPOBaHHE OMIOPHOIO yJaCTKa KIaKH, CM. 7.31 u7.32;

6) omopHBIe paclpeeTUTeIbHbIE IUTHI,

B) paclpefenuTeNbHble MOsca TpPH IOKPBITHIX OONBIINX IPOJIETOB,
0cOBGEHHO B 3/aHMSX C MAacCOBBIM CKOIUIEHHEM JIOJed (KMHOTEeaTphl, 3alibl
KJIyOOB, CIIOPT3aJIbI | T. I1.);

I') yCTPOHCTBO IMUJISACTP;

1)  KOMIUIEKCHbIE  KOHCTPYKIHMHM  (JKene300€TOHHBIC — OJIEMEHTHI,
3a0€TOHMPOBaHHBIE B KUPIHYHYIO UIIA KAMEHHYTO KJIaJIKY );

¢) BBIIOJHEHHEe U3 MOIHOTEIOr0 KUPNuya BEPXHUX 4 — 5 psiIOB KIAAKU B
MeCTax OITHpaHUs 3JIEMEHTOB Ha KIIaJKy.

.4 TTpu MeCTHBIX KpaeBBIX Harpy3kax, IPEBBIIIAOIIAX 80 % pacueTHOH
Hecyineil CIOCOOHOCTH KIaJKM TIpH CMSTHH, CIEHYeT TOA SICMEHTOM,
CO3/IAOIIMM MECTHYIO HArpy3Ky, YCHIMBATh KIIaJKy CETYaThIM apMHUPOBAHHEM.
CeTKM IOJKHBI UMeTh sueiikyu pasmepoM He Gomee 100x100 MM u3 CTep)KHEH
IMaMeTpOM He MeHee 3 MM.

B MecTaxX NpPWIOKEHHS MECTHBIX HAarpys3ok, B CIydasX, KOTJa YCHICHHE
KIagK¥d CeT4aThiM apMUPOBAHHEM SBISIETCS HEJNOCTaTOYHBIM, CIEAyeT
TIpeyCMaTpUBaTh YKIaAKy PpaclpeleluTeNbHbX IUIAT TOJIIIMHOM, KpPaTHOU
TOJIIMHE PSAOB KIAAKH, HO HE MeHee 14 ¢M, apMHPOBaHHBIX 10 pacieTy AByMA
ceTkaMH C OOIIMM KojdudecTBoM apmarypbl He MeHee 0,5 % B KaxIoM
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HaIIpaBJICHUH.
[Tpy KpaeBOM OIIOPHOM [IaBJIEHWM OJHOIPOJETHBIX 6aloK, MPOTOHOB,

dbepm u 1. 11. Gonee 100 xH yKinajgxa OMOPHBIX PACHpeNENTUTENbHBIX ILITHT (umu
T10SICOB) SIBIISIETCS 00S3aTENBHOM TAIOKE B B TOM CITyyae, €Cli 3TO He TpeGyeTcs
1o pacueTy. IIpy Takux Harpy3kax TOJIIFHY Paclpe/IelUTeNbHbIX IIUT CleayeT
IPUHHAMATH He MeHee 22 CM.

.5 Pacuer kimagku Ha CMATHE IIOJ ONOpaMHd CBOOOJAHO JI€XKalHuX
M3rH6aeMBIX 3J€MeHTOB (6aloK, MPOrOHOB W T. IL), cM. 7.17, mpoBOAMTCS B
3aBUCHMOCTH OT (DAKTHYECKOH MIMHBI ONOpBI a1, W TOJIE3HOW JUIMHEL do,
pucynok JK.1. Dmopa HanpsDKeHH# IOJ KOHIIOM OaJlkiu NpUHUMAETCS I10
Tpanenuy (PU @;<do) WM TI0 TPEYTONBHUKY (LpH a12a0). JlomyckaeTcs Taioke
IpUOIHKEHHO TPHHUMATh TPEYTONBHYIO OMIOPY C OCHOBaHHEM do=ai, €CIH
IUTHHA OIIOPHOTO KOHIIA OalIKi MEHBIIIE €€ BBICOTHI.

a — 3Iopa HaNPsDKEHUH - Tpanenus (a1<ag);
6 — TO Ke, TPEeYTONBHHUK (@12do)
Pucynox K. 1 — PacnpeaejieHHe HANPSKEHHH 110 KOHIOM 6aJIKH

ITone3Has [ajKHa OMOPHI onpeeNseTcs no Gopmyie

_ |20
iy chtgo (K.1)

KpaeBLIe HaIpsXCHUA IIPH SITHOPE B BUAC B BUAC TPAIICIHH!

G max = Op +E;—'tga; (K.2)
O, = O —%tgu; (3K.3)
Y

rze b | (OK.4)
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IIpH 3III0OPE B BUJIC TPEYTOJIBHHKA.

G max—200, (OK.5)
rae Gy = e (0K.6)
ayb
B dopmyiax (K.1) — (K.6):
ayp — TIoJIe3HAas IJIMHA OIOPEIL,
Q — omopHas peakuus O6anky;
b — mEpHHA OMOPHOTO ydyacTKa OalKH, IUIMTHI HACTHIIA WU
pacIpeIeNuTeNbHOM ITHTHI O] KOHIIOM OalKu;
a, — JUIAHA OTIOPHI OaJIKH;
¢ — Ko3(QGHIMEHT OCTENH NP CMATAM KIIA/IKU ITOJ] KOHIIOM

OaJIKH;
0, — YroJl HaKJIOHa OcH OaJku Ha OIope.
Koo dUIHEHT TOCTENH ¢ ONPEENAEeTCs 110 (popMyIaM:
ona 3ameepoesuieli KNaoku

50R,
c=——"

b (K.7)

rme R, — BpeMeHHOE COIPOTHBICHHE (CPEJHHMH TIpefen POYHOCTH)
CKATHIO KIIaIKH, onpeessieMoe 1o Gopmyie 6.1;
ons ceeoicell Kaoku

35R,
c=
b, (K.8)
rae Ru} — BPEMEHHOE COIIPOTHUBJICHHE CXKaTHIO KIaJAKH Ha pacTBOpe

MapKH 2.

IIpu onpenenenuu tgo. MPUHUMAETCS, 9TO Oajnka omupaeTcsi Ha LIapHUD,
PACIONIOKEHHBIN [0CepeiHe ONOpHOTO KoHua. Ilpu HepaspesHbIX Oamkax
IIPOMEKYTOYHbIE ~ OMOPH  NPUHHAMAIOTCA  PAClONOKEHHBIMH IO OCH
COOTBETCTBYIOIIIKX CTOJIOOB UM CTEH.

Jlnst cBOOOIHO JIe)KaAIHX 6ok NPy paBHOMEPHOH Harpyske

__aP y
8= g OK.9)

rae [ — mponet Gayku;
EI — eCTKOCTh OalKH.
B 7.13, dopmyna (7.8) BemuuuHBI KO3(Q@HUIMEHTa IOJHOTHI SIFOPEI
JaBIIEHHs W TUIOMAAu A, Ipy 3MOpe HampsDKEHWH 10J KOHIIOM Oalky B BHJIE
Tpameuyy OIpeeIsIoTCs Mo GopMyJIam:
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1
= gy AFarb. 1
i caytgo = St
b
20,

ITpu TpeyroibHOH’ SIMI0pe HANPSHKEHUH]:
y=0,5; A~aob. (OK.11)

Ecnu mo pacdery HecyIas CIOCOOHOCTh OIIOPHOTO y4acTKa IpH CBeXen
KIajKe HeJOCTaTO4YHa, PEKOMEHJYeTCs YCTaHOBKa BPEMEHHBIX CTOeK,
TTOJIICPYKMBAIOLIMX KOHIIBI OAIOK.

JK.6 Ilpu 3arpyXeHHH KIaJKd Ha CMsATHE B [ByX HalpaBICHUAX ydeT ee
paboThl MPOBOAMTCS IyTeM IEPEMHOXKEHHS KOI(Q(HUIMEHTOB IIOJHOTHI 3ITIOP
HaIpsODKeHUH, cM. 7.13.

Jlns  HaxoxmeHuss (OPMBI  PacrpefelieHdss  BEIUYMHBI ~ MECTHBIX
CKAMAIOIMX HANpsOKEHWM IO ONOPOH TEPEMBIMKA B  IONEPEYHOM
HaIpaBIICHUH OTIPEIENSETCs OJIe3HAas IMUPHHA OTOPEI by U3 yCIOBHSA PaBEHCTBA
HYIIO CyMMbl MOMEHTOB OTHOCHTENBHO CEpelVHbI IIMPHHBEI ONOPHOH
IJIOMIAAKHA TlepeMblYkd. TaHreHc yrja T[I0BOPOTa TIE€PeMbIYKH BOKpPYT
TIpOIONEHOM ocH ompezenserca us Gopmynst (JK.1), B koTopo# ap 3aMeHAETCS
Ha b, a b Ha a;. KooQQUUHEHT MONHOTHl S0Pl JABIEHUS OT MECTHOH
HArPY3KH ONpENIENSeTCsl M3 OTHOLIEHHS 00heMa DIIOphI JaBICHHS K 00heMy

OmaxAc.

.7 PacyeT KJIamKy Ha CMSITHE I10J] OIIOPAMHU OIHOINPOJIETHBIX OallOK MK
HACTHJIOB C 3aJl€JIaHHBIMH OIIOpaMH MPOBOAMUTCS IO 9.52, mpH 3TOM BeJIWYMHA
SKCIIEHTPUCHUTETA €) OTIpeieNsieTcs 1o hopmyJie

e, = mQ—
; OK.12)
rme M - u3rubaronuii MOMEHT B 33/I€JIKE;
Q - omopHas peakiys OajKH.
ITpu paBHOMEPHO paclpe/ieNleHHON Harpy3Ke Ha 0ajky Wi IUIATY HaCTHIIa
W3ruOAOIIHI MOMEHT OmpejieNsieTcs 1o GopMyIe

_a’
17 (OK.13)

XK.8 TIIpm pacuere Ce4YeHHMH  KIQOKH, PACHOJIOKEHHBIX MO
pacripe/eNuTeNbHOM IINTOM, Harpy3ka Ha IUIATY OT YCTaHOBICHHOM Ha Hee
Ganku (hepMel u T. 1.) 6e3 QUKCHUPYIOIIEH MPOKIAIKH MPUHUMAETCS B BUIC
COCpPEJIOTOYEHHOM CHIIbI, PABHOH OINOPHOW peaklnH OMHUPAIOIIErocs Ha IUIUTY
smeMeHTa. To4Ka NPHUIIOKEHHsT CHIBI IIPUHAMAaeTCs Ha paccTosHu 1/3/;, Ho He
Gonee 7 CM OT BHyTPEHHEro Kpast IUIUTHI (pucyHoK K.2, a).
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[Tpy HaiM9UM DPOKIAJKH, (QUKCHPYIOMEH IOJIOXKEHHE OIOPHOIo
JaBJIEHHS, PACCTOSHHE OT TOYKH IPHJIOKEHUS COCPeJOTOUCHHOH CHIBI JIO
BHYTPEHHEro Kpas TPOKIAJKA ONpEeJeNIeTcs I0 YKa3aHWsM HaCTOSIIEro
[IyHKTa, TIPUYEM B 9TOM CITydae /i — JVIMHA IPOKJIajIKi (PHCYHOK XK.2, 6).

PacrpeienuTeNnbHas IUTHTa JOJDKHA OBITh pacCiUTaHa Ha MECTHOE CHKATHE,
V3rW6 ¥ CKAJTBIBAHWE IIPH JEHCTBHM MECTHOM Harpys3kH, IPUIOKEHHON CBEpXY,
M peaKkTHUBHOTO JaBleHHs Knajaku cHusy. Ilpm pacuere pacnpeIeTuTeNbHON
[IATBl  COCPEOTOYEHHAs CHJa 3aMEHAETCs Harpy3kod, paBHOMEPHO
pacIpe IeNeHHOI 110 TLIONIA/| CMSITHS, HMEIOIIeH IUPUHY b omopHOro y4JacTka
OIMpAIOLIET0oCs Ha IUIMTY 3JEMEHTa, U JUIMHY, PaBHYIO 2V, I7le V — PacCTOSHHE
OT BHYTPEHHEro Kpas ILTMTHI Wik (GUKCHPYIOIIeH MPOKIaAKU 0 OCH Harpy3KH
(cm. pucynok XK.2).

I— I | |
a 6
P o
yiv<iem L

-
—
-

S

a — onpanue Ganky 6e3 PUKCHPYIOIEH NPOKIIaIKH;
6 — onpaHue GaJIKU C MPOKIIaIKOM

Pucynox JK.2 -Cxema HArpy30K H HANPSKEHHs NPH pacvyeTe ONOPHOH MIHTHI

K.9 Ecnm Harpyska nepefaercss Ha KIaaKy dYepe3 paclpele/dTeIbHbIE
ycTpoiicTBa (HampuMep, depe3 ikKelle300€TOHHYIO WM MeTallTMIecKyro TUTATY ),
TO 3TH YCTPOWCTBAa B PACUETHOM CXeMe 3aMEHSIOTCS IIOSCOM KIaaKH WK
cTON60M), MMEIOIIAM pa3Mephl B IUIAHE T€ JXKe, YTO M pPaclpele/TUTENbHBIC
yCTpOMCTBa C OKBHBANEHTHOH IO JKECTKOCTH BBICOTOH, BBIYHMCICHHOH IIO
dopmyie
- Ed | (K.14)

rne  E, — MOmynb  YNpyrocTd  Marepuaga  PaclpeleluTeNbHOro
ycTpokicTBa  (WIs  KENe300E€TOHHBIX  PaclpeleNUuTeNbHBIX
ycrpoiicts E, = 0,85 Ep, rme E, — HayalbHBIA MOJIYIb
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yIpyrocta 6eToHa);

I, — MOMEHT MHepIMH PaCIPE/IETUTENBHOTO YCTPOHCTRa;

E — Momynb yIpyrocTd KIajky, TpuHuMaeMsii £=0,5Eo;

d — pasMep paclpeleluTENbHOI0 YCTPOWCTBa B HAaIlPABICHHH,
TIEpPIIEHINKYIIIPHOM K HAIIPABICHUIO paclpeIeIeHusI.

.10 Hampsbkenuss B KiIaJKe IOJ PaclpeleUTeNbHBIMI yCTPOHCTBAMH
ompeensroTcs o GopMynam, NpuBeaeHHbM B Tadmuie K. 1.
B stix GopMyJiax s — paiiyC BIHSHHA MECTHON HATPY3KH, ONpeesieMblii
o hopmyiie
5= il =157H
2 A (K.15)
rme H — paccTosiHHE OT YPOBHs, B KOTOPOM IPHJIOKEHA MeECTHasd
HATpy3Ka, 0 PacCUUTHIBAEMOTO CEYEHUsI.
ITpu pacuere CedeHHs IOJ PaclpeeMTebHEIM YCTPOHCTBOM H=H),, a B
PacIoNIOKEHHBIX HIDKE CEUCHHAX H=Hy+H,, tne H, — pacCTOsIHME OT HWXHEH
TIOBEPXHOCTH PaCIPENIETHUTENFHOIO YCTPOUCTBA IO PACCIUTRIBAEMOTO CEYEHUS.

.11 Ecam K pacmpefeluTeNbHOMY YCTPOMCTBY MPUIIOKEHO HECKOJIBKO
COCPE/IOTOYEHHBIX ¥ PACIpe/IeNIeHHBIX MECTHBIX HATPy30K, SIIIOPBI HATIPSDKSHHH
I10 ero MOJIOIIBE MOTYT OBITH ONpPEAENIEHbl KaK CyMMa 3II0p, COOTBETCTBYIOIIUX
KaKIOW W3 HTMX Harpy3ok. PacmpejeleHHbIE Harpy3kd MOTYT 3aMEHSAThCS
HECKOJBKHMH SKBUBAJIEHTHBIMH 10 BEJIMYMHE COCPEIOTOYEHHBIMU CHIIAMH.

X.12 PasMmepsl paclpefeluTeNIbHOT0  yCTPOKWCTBA (mmu  pa3mepsl
OCHOBaHHUsI KOHCTPYKIIMHM, CO3JAIOIIed MECTHYIO HArpy3Ky) JOJDKHBI
BEIOUpATHCS TAKUMH, YTOOBI BBIMNOJHSIIOCH YCIIOBUE

Omax<0,8ER, (K.16)

rme & — ompenensercs mo gpopmyie (7.10);
R, - mo ¢opmyie 6.1.

JlnvHa pacmpefeNnuTeNbHOH IIUTh (eClM OHA He OTpaHH4YeHa pasMepaMu
ceyeHHs] KJIAAKH) JOIDKHA OBITh OOJblIE IIMHBI OINOPHOrO KOHIA Oanku /i,
yCTaHOBIEHHON Ha IMTy 0e3 dukcupyomel mpoknaaku (pucyHok JK.3, a).
Jlns  ompejelieHUs: HEOOXOAMMON JJIMHBI DacHpefe/MTENbHON IUIMTBL /)
IPUHMMAETCS, YTO PaBHONEHCTBYIOINAs NABJIEHHS OT KOHIEA OajKu Ha IUIUTY
IIPUJIOKEHA HETIOCPEACTBEHHO Ha TopIle Oanku (pucyHok XK.3, 6).
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Tao6numa X.1

Cxema IpHIIOKEHHs Harpy3Kd 1
pacipe/ielieHHs HalpsHKCHAH

@opMy Il IPUMEHHUMEI B
CEUCHHUSX, T1IE

Harnpsxenus co ¥ Gi

1

e — e c—

L N

E2

mH
a, u a, >s=—2—

PACTATHBAIOIIHE HANPAKEHHA

TIO[ TIJIUTOH

2
¥ .
= b“ﬂl' o5 [ Y
2ad :
< 3
a: i N a’
&~ o, =—|1-0,41—
¢ °~ 2ad :
&~ >_.1 ™
3 a’
N o, = N 14+0,41—=
) 4 | 2a,d H* |
e 2Na, B aa(al +a2)
i n<s ' a, +a,)ad 2a,
a
4| \‘52 qz—= e 2Na, O'O(ar} + az)
‘0/__‘__ : (ﬂ1 +az)a2d 2a,
e (a, +a,)
¢ 8la}+al
4 2
o, = N 1+0,41a—°2
a,d H* /.
<.S‘ 2
- a _2N a,la, +ay,)
a, < ?2 ' ad a, .
@ 0<a ao=1,125ay;
o 4 Na,
= -a
& o,d 4
5 ar<s  az2so
a,
a, <7 Shi N al
el , G, = [1+0,41—“]
IUIA 3aTBEPACBIIEH KIIamKu: 2a,d H? .
u=12 eM>H ’
IUTs CBEKEl MK oTTasBIuelH = 2N mﬁ)
KJTaKH: a,d a :
uz24 cM22H ao=0,155+0,85a1;
Harpyska g moramaet 5¢=0,4a,+0,6s
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IIpoodonsicenue mabruyor XK. 1
CxeMma IpHIIOKeHUs Harpy3kd 1 | PopMy bl IPUMEHHMEI B

Hanpsbkenus 6o 1 G;

pacnpeelieHHs] HanpsHKEHUH CEUYCHMSIX, IJIE
6
a, . &
T o arde
0
= H
1 a) ¥ ax Gonbmme s+b/2 u d i
i ; 3 OJHOBPEMEHHO b<2s by
1=l v
% e
7
ay L gz
1
P
aiHa>stb/2u q
LLL o1
- OJIHOBPEMEHHO b>2s d

b
L e o =Loa-p)
2 p a } = H OJTHOBPEMEHHO h<2s :
W\ B = 2a
4 - ————- é mH +b
9
a _}, a
b . 5 =%[l Jﬁ;ﬁ%ﬁ‘:ﬁ‘i}
L a5 e
b12s ::1 ¥ O/IHOBPEMEHHO b<2s o v il (6 +2s) —4a
\U“\ﬂﬂﬂ’wm;g, Y 16as
mmmmm ~6;

O6o03HaueHHA: «g» — HATPY3Ka; «d» — TOJIMHA dJIEMEHTA.

DTUM YYWUTHIBAETCS BO3MOXKHOCTh, HAIpHMeEp, HEPABHOMEPHOH OCaaKu
orop. C y4eToM MecTa paciiojIoKeHHs PaBHOAEHCTBYIOIIEH 3TOT0 JaBIeHHsI 110
(opMyiiam, npuBeleHHEIM B Tabnwie JK.1, ompenensieTcs smopa JaBlICHUS OT
pacipeeuTe]bHOM MIUTE Ha KiIanaKy. [Ipu 9ToM BenW4YuHa OpAMHATEI SIMIOPEI
maBneHuss ©; (pucynox JK.3, 6) Ha Kpaio paclHpeIeIMTeIbHON IUIUTEI,
NpUMBIKAIONIe K HEe3arpy)KeHHOHW 4YacTH KJIaJK{, He JOJDKHA IIPeBbIIATh
pacyeTHOTO CONPOTHBICHMA KIaAK¥ CxKarTuio R. Eciu 1Mo KOHCTPYKTHBHBIM
COOOpaXEHUSIM JUIMHA ONOPHOM IUTMTHI HE MOXET OBITh yBEJIWYEHa, TO
HEe0OXOAMMO YBETUYMTH €€ LIUPHUHY.
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T Ry
~ 1

@ — Harpy3Ka ¥ HanpsDKEeHHs IIPY pacueTe KIIa/Ikk Ha MECTHOE C)KATHE MO ONOPHOH IUTHTOH,
6 — Harpy3Ka W HanpsDKEHUs TIPH ONpPeIeIeHAH JUTHHBI OTIOPHOH IUIHTHI

Pucynok JK.3 — PacderHas cxema y3/ia onupanus 0aJIKu Ha KIaAKy

LU v gl o’
f‘?f_”"\ l /1 3
]
- . LN
- i i 42
a k a |
| Al | I ,

@ — TIpY OTCYTCTBHMM PacIpe/ie/IUTebHOMN IUIHTEL; 6 — P YCTAHOBKE Pacnpe/Ie/IMTENIbHOM IUTHTHI;
I — pacripefienuTeNnbHas IUIKTA; 2 — KIaaKa

Pucynok K.4 — Pacnpejesienne pacTArHBAIOIAX HANPSUKEHHHA B K12 Ke NPH CMATHH

7K.13 B 30He KJIaJKH, TPHUMBIKAIOIEH K IJIOIIAAM CMATHS, PACIIOI0KEHHOM
Ha Kparo CTeHBI, a TaKKe NPH YCTAaHOBKE PACIpPEIeIUTENIBHONW IUIHTHI, ITOJ
KOTOPO# YCIIOBHO IIPUHMMAETCHA PaBHOMEPHAs 3I0pa HANpPsDKEHUS, BOZHUKAIOT
rOpM30HTaJIbHEIE pacTAruBatomie ycunus. C TOYHOCTBIO, HOCTATOYHOM ISt
IpPaKTHYECKUX PacyeToB, 3IIOpa PAaCTATMBAIOIIMX HAMpPHKEHUH MOXET OBITh
IpeacTaBieHa B BUE TPEYTOJbHHMKAa C MaKCHMMAJIbHOH OPIMHATOM B YpOBHE
NPHJIOKEHHS MECTHON Harpy3Ky M IOJOLIBEI INTKTHL, CM. piCyHOK JK.4.

BricoTa pacTsHyTO# 30HHI b onpeensercs o GpopMyie

b=a (1,75v*=2,75 v + 1,25), (CK.17)
rae a - JJIMHA 3arpy’KeHHOI'O y4acTKa;
v =a/l;
| — IMHA 3]IEMEHTa, BKIIIOYAIOIIas 3arpyKeHHbIH Y4acTOK.
122
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HambGonpliasg opAMHaTa OIIOPHl PACTATHBAIOIIMX HAMPSKEHUH G max
onpezesieTcst o popmyiie

Oimax=0,4¢/(9,6 v — 1,7 v+ 1), (OK.18)

rne g - BenuuuHa  Harpyskw, Mlla (krc/cM?),  paBHOMEPHO
pacrpe/ie/IeHHO# II0 IIOMIaIi MECTHOTO CHKAaTHI.
[Ipu v < 0,2 ciegyer NPUHEMATh 3TOT Ko3(p¢uiueHT paBHeM 0,2; mpu
v > 0,8 pacTaruBaiolye HaIpsOKeHUs He YIUThIBAIOTCS.
BenuuuHa HaUOOJBIIEH OPIHMHATHI SIIOPHI PACTATMBAIOLIUX HAIPSKEHUN
HeapMUpPOBAHHOM KJIaJKH JIOJDKHA YIOBIETBOPATE yCIIOBHIO

Grmax < 0,8 Rep,u, (K.19)

rme Rp. — TIpelen TPOYHOCTH KIaJK¥ Ha PacTsDKEHHe IpH H3rube 1o
TIepeBA3aHHOMY CEUEeHHMIO, PaBHBIA Ry, = kRy (k=2,25);
R, — pacdeTHOE CONPOTUBICHHE PACTSKEHHUIO MPU U3THOE.
BeJMUMHEl PACTATHBAIOIMX HANPSKEHHH Opmax B TpEJeNiaX BBICOTEI
PACTSIHYTOM 30HBI b [PH PA3TIYHBIX OTHOIIEHWSX V = @/l MOXHO OTIPENIeNATH 110
tabmuue A.2.

Ta6bnuma X.2

v—a/l 0.2 0,3 0,4 0,5 0,6 0,7
i 0,383¢ 0,295¢ | 0216 | 0,157g | 0,116g | 0,089¢
b 0,770a 0.580a | 0430a | 0310a | 0230a | 0,180a

Eciu ycnosue (OK.19) He yNOBIETBOPSETCs, TO TOPH30HTAIBHOE YCHIIHE

hb o "
G\ max * - (1 — TOJIIIMHA CTEHBI) JIOJDKHO OBITH BOCIIPUHATO CETYATOM apMaTypo,

YIIOKEHHOW B TOPU3OHTANBHBIX MIBAaX KKK B MPEZieaX BBICOTHI PACTAHYTOH
30HBI b. JIIMHA apMaTypHBIX CETOK JO/DKHA O0OeclevuBaTh MX INOCTATOYHYIO
aHKepoBKy. JlJissi 3TOTO CETKH C OJHOM CTOPOHBI 3aBOASATCS B IPEENbl BCel
TUIOMIAM CMATHS ¥ Ha TaKylO K€ JUIMHY B IPOTHUBOIIOJIOXHYIO CTOPOHY, IIPH
3TOM [IJIMHA CETOK JOJDKHA OrpaHAYMBATHECS KpaeM CTEHBI.

[Tpy onMpaHWM DIEMEHTOB Ha KIaJKy M3 KaMHed U OJIOKOB IyCTOTHOCTBHIO
55% wu 6Gonee moMuMO npoBepku cedeHuss no ¢dopmyne XK.19 cuemyer
BBITIOJIHATE IPOBEPKY CEUEHUs Ha CPE3 B BEPTHKAIBHOM TIOCKOCTH

Tmax < Rsg,
Rs; — pacyeTHOe CONPOTHBIEHHE CPE3y I10 MEPEBI3aHHOMY CEYCHHUIO
IpY ONMpPAaHUH Kpas 3JIEMEeHTa Ha KaMEHb.
[TlpumeyaHus:

1 OnupaHue Kkpas SIeMEHTa HAa BEPTHKANbHBIE IIBBI MEXTy KaMHAMM Wi Gokamu,
MPOXOASIMMH BJIOJIb IUIOCKOCTH CTeHbl, 0€3 NpUMEHEHHs pacTIpeleNHMTENbHBIX YCTPOHCTE,
epeKPHIBAIOIIMX 3TH IIBLI, HE JOITYCKaeTCs.
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2 Ilpu omupanuu 6anok ¥ ¢epM Ha CTeHbl M CTONOBI, W3rM0 WM CMEIUCHHE KOTOPHIX B
HANPABJICHMH IPOJONBHOM OCH Gaiké OrpaHMYeHBl, PacveT OMop CiedyeT NMPOBOAWTH C Y4eTOM
TeMIIepaTypHO-BIOKHOCTHBIX ~ Aedopmaiii  sTHx  Gamok u  cred.  Ilpu HeoOXOIMMOCTH
TOPH30HTANTBHBIE YCHIITHS IOJDKHBI GBITH BOCIIPHHSTEI apMATyPOi.

.14 Hepa3pesnble paclpefeluTeNbHble yCTpOMCTBa  (Hampumep,
’Kele300eTOHHBIE M0SCa) PACCUUTHIBAIOTCS KaK OalKy Ha YyIIPYroM OCHOBaHUH.

ApMHpOBaHHWE  JKEle300eTOHHBIX  PaclpeleNuTelbHbIX  yYCTPOHCTB
IIPOBOJMTCS B COOTBETCTBHH C CIT163.13330.

.15 B ciay4ae CIIOXHBIX y3JI0B ONKpaHus (HAmpuMep, NpH ONUpaHUK Ha
CTeHy HIM CTOJIO NPOrOHOB, OalOK M IUIUT B HECKONBKHX HANpPaBICHMIX, B
OJIHOM HITH OIM3KHX YPOBHSIX), pacdeT KOTOPBIX MOXET OBITh BBIIIOIHEH JIMIIb
OpMEHTHPOBOYHO, JO/DKHBI TIPUMEHSTBCH KOHCTPYKTHBHBIE MEPONPHSTHS,
[IOBBIIIAONIAE HAIEKHOCTh ONOPHOTO y3ma, npuBefeHHble B .4, mim y3en
JIOJDKEH OBITh 3aMOHOJIHYEH.

)K.16 ITpu onupanuu $hepM, 60K MOKPHITHHA, MOJKPAHOBBIX OAJIOK H T. II.
HA THJISACTPHI ClleAyeT IpelyCMaTpUBaTh CBA3b PACIPENENUTEeNBHBIX IIIAT Ha
OIIOPHOM y4acTKe KJIaJKu C OCHOBHO# cTeHO# 1o 9.48.

BoimonHeHWe  KIAAKH, pPAcllOIOKEHHOM  HaJ  IUIMTaMH, CIEAYeT
MpeyCMaTpPHUBaTh HEMOCPEICTBEHHO II0CIE€ YCTAHOBKH IUIHT. IIpenycmaTpuBaTh
YCTaHOBKY IUTMT B 60pO3/1bl, OCTABIIIEMBIC IIPU KIIAIKE CTEH, HE JIOMYCKACTCS.

.17 @uxcupyiomas NpoKiajka Jo/DKHa OBITb 3aKpeluieHa Ha
OBEPXHOCTH IUTMTHI C IOMOIIBIO BBIMYIIEHHBIX U3 Hee aHKepoB. BHyTpeHHHUH
Kpail TIPOKJIAJKH JOJDKEH OTCTOATH OT Kpasi ONOPHOH ILTHTEI HE MEHEE YeM Ha
100 MM.

.18 Ilox OMOPHBIMH YYacTKaMH 5JIEMEHTOB, Iepe/laloliX MECTHbIE
Harpy3Kd Ha KJIa[Ky, ClielyeT IpelyCMaTpUBaTh CII0H pacTBOPa MapKH HE HIKE
50, TommmHOM He Ooyee 15 MM; yCTaHOBKa O9THX D3JIEMEHTOB HIH XK€
pacIpeIeUTebHEIX INIAT Ha KIIa[Ky «HACyX0» He JOIyCKaeTCs.

Kiajka CTEH Ioj oropamMu Ha BbICOTy He MeHee 10 psinoB HOIDKHA MMETH
IIETIHYIO IIEPEBA3KY BO BCEX pAfaX Kak B MPOAOIBHOM, TaK M B IOIEPEYHOM
HaIpaBJIeHNH, & KIIaJka CTOJI00B MM MHAISICTP — HETHYO WK YETHIPEXPAIHYO.
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