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BO3HHKJIa HEOOXOJWMOCTh MPUBEIEHUS TMPOUYHOCTHBIX XaPAaKTEPUCTHK TIOCTPOSHHBIX U
MPOEKTHUPYEMBbIX 3JaHU B COOTBETCTBUE C YPOBHEM OKHUIAEMOIO CEHCMHYECKOTro
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Pemenue Bompoca o npumenennu CBoja MpaBUil OTHOCUTCA K KOMIIETEHIMU 3aKa3yuKa WU
MIPOEKTHOM OpPraHU3allNY.

[IpunsaTtue pemieHus o npuMeHeHUM Hacrosimero CBoja MpaBUIl OOS3BIBAET 3aKa3udMKa U
MIPOEKTHYIO OPTaHU3aIMI0 COOII0IaTh BCE YCTAHOBIICHHBIE B HEM IIPaBHIIa B TIOJTHOM O0BEME.

CII 31-114-2004
CBOJ ITPABHJI ITO TPOEKTUPOBAHUIO U CTPOUTEJIBCTBY

TIPABUJIA IIPOEKTUPOBAHHUS KUIBIX
" OBIIECTBEHHBIX 3IAHUM
IJISI CTPOUTEJBCTBA B CEUCMHUYECKUX PAMOHAX




RULES FOR DESIGN OF HOUSES
AND PUBLIC BUILDINGS
TO BE CONSTRUCTED IN SEISMIC REGIONS

Mara BBeaenusn 2005-05-01
1 OBJIACTDb IIPUMEHEHUS

Hacrosiuumit CBox mpaBuil COAEPKUT IpaBHJia NMPOEKTHUPOBAHMS JKHIIBIX U OOIIECTBEHHBIX
3/IaHUM, BO3BOJMMBIX B CEHCMHUYECKMX paiioHax Poccuu, M pekOMEHIAlU{ 10 YCHUJICHUIO
MTOBPEXKACHHBIX IIPH 3EMIIETPSCECHUM KOHCTPYKLIUM.

2 HOPMATHUBHBIE CCBIJIKA

B Hacrosiem CBojie mpaBuiI UCIIOJIB30BAaHbI CIEAYIOUINE HOPMATUBHbIE JOKYMEHTHI:
CHulI 2.02.01-83* OCcHOBaHUs 3JaHUI U COOPYKEHUM

CHulI 2.04.02-84* BonocHabOxenue. HapyXHble CETH U COOPYKEHHUS

CHull 2.04.03-85 Kananmsanus. HapyHble CeTH U COOPYKEHUS

CHulI 11-7-81* CTpOUTENIBCTBO B CECMUUECKUX palloHax

CHull 11-22-81* KaMeHHBIE U apMOKaMEHHbIE KOHCTPYKLIUU

CHull 11-25-80 JlepeBsiHHBIE KOHCTPYKIUU

CHull 21-01-97* TloxkapHasi 6€301acHOCTD 3/1aHUM U COOPYKEHUI

CHull 52-01-2003 beToHHBIE U e1€300€TOHHbIE KOHCTPYKIMU. OCHOBHBIE MOJI0KEHHS

3 TEPMHUHBI U ONTIPEJAEJIEHUSA

B HaCTOsSIIEM CBOJIC IMpaBHUJI KUCIOJb30BaHbl TCPMUHBI, MMPHUBCICHHBLIC B IPHIIOXKCHUN A, a
TAKXXC B HOPMAaTUBHBIX TOKYMCHTAaX, HA KOTOPBIC B TCKCTC NMCIOTCA CCBIJIIKH.

4 OBIIIHUE ITOJIOKEHUA

4.1 Hacrosmuii CBOJA TpaBWI COJACPKUT PEKOMEHIAIIMU IO MPOCKTUPOBAHHIO KHUJIBIX H
0OIIIeCTBEHHBIX 3IaHUI, 00eCIeUNBAIOIIE UX CEHCMOCTOMKOCTE.

4.2 Tlpu pa3paboTKe MPOEKTHON JOKYMEHTAIIUH CIICYET:

- TNPUMEHSATh KOHCTPYKTHUBHBIE CXEMbl, MaTepuanbl M KOHCTPYKIUHU, OOECIeYuBaIOIIUe
HaUMEHBIIINE 3HAUEHUS CECMUUECKUX Harpy30K;

- MPUHUMATh 00bEMHO-TUIAHUPOBOYHBIE 1 KOHCTPYKTUBHBIE pElIeHMs], 00ecIiedrBaloIine, Kak
MIPaBUJIO, CAMMETPUYHOCTD U PETYISPHOCTD pacipee/ieHus B IJIaHE U 110 BHICOTE COOPYKEHHS
€ro Macchl, DJIEMEHTOB KECTKOCTU U Harpy30K Ha MEePEeKPHITUS;

- Ha3HayaTh CEYEHMs DSJIEMEHTOB KOHCTPYKLUMHA M HUX COEAMHEHHUS C Y4E€TOM pPe3yJbTaToOB
pacueToB 1o paszzeny 6;

- KOHCTPYHPOBATh CTHIKOBBIE COEIMHEHHUSI, OTIOPHBIE AIEMEHTHI U y3JIbl TAKUM 00pa3oMm, 4TOObI
oHM oOecreurBald HAASKHYIO Iepelady YCUIMH U COBMECTHYIO palOTy HEeCylIux
KOHCTPYKIUH BO BPEMsI 3eMJICTPSICEHHUS,

- CO3/1aBaTh BO3MOXKHOCTb Pa3BUTHUS B OIPENEICHHBIX AJIEMEHTaX IOMYCTHUMBIX HEYIPYTUX
nedopmanui;

- TIpeaycMaTpuBaTh KOHCTPYKTHBHBIE MEPOIPHUTHs, OOECIeYnBaIOIIUE YCTOMYHUBOCTh U
T€OMETPUYECKYI0 HEHU3MEHSIeMOCTh KOHCTPYKLIHMH TpH pPa3BUTHH B DIEMEHTaX WU
COEIMHEHUSAX MEXAY HUMH HEYNpYyrux aedopManui, a Takke UCKII0YAIOUe BO3MOKHOCTD
WX XPYIKOTO Pa3pylIeHuUs;

- pacmojiaratb, 0 BO3MOKHOCTH, CTBIKH 2JIEMEHTOB BHE 30HBI MAKCUMAJIbHBIX YCHIIUH.

4.3 TIpoeKkTsl COOPYXKEHHUI ¢ MPUHIMINATHHO HOBBIMU KOHCTPYKTUBHBIMHU PEHICHUSIMH, HE
MPOLIEAIIUMHU IKCIIEPUMEHTANIBHYIO TIPOBEPKY, MOJDKHBI Pa3padaThiBaThCA MO CIICHUATBHBIM
TEXHUYECKUM YCIIOBUSIM.

4.4 CoopyeHusl, OCHAIIEHHbIE CUCTEMaMH CEHCMOM3OISALMU WIH JIPYTUMH CHUCTEMaMU
pPETYIUPOBAHUS JUHAMUYECKOW pEaKIUU, MPOEKTHUPYIOT MO CIEHUaTbHBIM TEXHUYECKUM
YCIOBUSIM.



4.5 Ha monankax, CeiCMUYHOCTh KOTOPBIX MPEBBIIIAeT 9 06aioB, BO3BOIUTH COOPYKEHHS,
KaK IIPaBUJIO, HE JOITYCKAETCS.

I[Ipy  COOTBETCTBYIOIIEM  HAYYHO-TEXHHUYECKOM H©  JKOHOMHYECKOM  OOOCHOBaHHUH
CTPOMTENHCTBO HA TAKUX IUIOIIAKAX B Ka)KJJOM KOHKPETHOM CIIy4ae MOXET OBITh JIOMYIICHO
10 CHEIMATIBHBIM TEXHUYECKUM YCIOBHUSM.

4.6 Cnenyet n30eratb CTpOMTENBHBIX TUIOIMAZ0K C KPYTU3HOM CKIIOHOB Oojiee 15°, yqacTkoB ¢
IUTIOCKOCTSIMU T€0JIOTUYECKUX COpPOCOB M C CHJIbHOW HApyIIEHHOCTHIO CTPYKTYPBI MOPOJ
(U3UKO-TEOJOTMYECKIMH TPOIIECCaMHM, IUIOMIAIOK C MPOCAJAOYHBIMUA TPYHTAMH, OCHIIISIMH,
oOBajlaMu, IUIBIBYHAMH, OTIOJ3HSIMH, CEIISIMH, KapCTOM, TOPHBIMH BBIPAOOTKAMH U T.IL
HEYCTOWYMBBIMU TPYHTOBBIMU CPEIAMHU.

5 OIEHKA CEMCMHMYECKOMN OITACHOCTH TEPPUTOPUHA
CTPOUTEJIBCTBA

5.1 VHTEHCUBHOCTh CEMCMHYECKHX BO3JIEHUCTBHI B Oaymiax (CEHCMHUYHOCTB) ISl palioHa
CTPOUTENIbCTBA IPUHUMAETCS 110 KapTaM O0IEero ceCMUYECKOTo paliOHUPOBAHUS TEPPUTOPUU
Poccuiickoit @eneparn OCP-97 win no Crincky HaceneHHbIX MYHKTOB P®d, pacnoiokeHHbIX
B CEMCMHMYECKHUX pailoHaXx.

5.2 CelicMHYHOCTh pailoHa CTPOWTENBCTBA, YKa3aHHas Ha KapTax OOIIEro CEeHCMHYECKOTO
pailoHHpOBaHMsl, OTHOCUTCS K y4acCTKaM CO CPEAHUMHU IpyHTOBbIMU ycinoBusmu (11 kaTteropust
no Tabnure 1 CHull I1-7).

5.3 CelicMHYHOCTh TUIOMIAJAKH CTPOUTEIECTBA CIIEAYET OIpPENeNsiTh Ha OCHOBaHHHU
ceiicMuueckoro  MukpopaiioHupoBanus (CMP), BeimosHsemMoro s  paiioHOB €
celicMHYHOCTBIO 6 OaioB U Gosee.

5.4 Bnusinue tuna pyHaaMeHTa (B TOM YKCIe CBafHOTO), €r0 KOHCTPYKTUBHBIX 0COOEHHOCTEMN
Y TIyOWHBI 3aJI0KEHUS TIPH OIICHKE CEMCMUYHOCTH TIJIOMIAIKH, YKazaHHOW Ha kapte CMP, He
YUHUTBIBAETCS.

5.5 Ilpu orcyrctBum kapt CMP nmomyckaercss ympoIeHHOE OMpEeIeIeHHEe CEHCMUYHOCTH
IJIOIIAJIKK CTPOMTENIBCTBA [0 MaTepHuajlaM HWH)XKEHEPHO-TEOJIOTUYECKUX HW3bICKAHUN U
CEHCMUYHOCTH paiioHa CTPOUTEILCTBA 10 Tabuie 1 CHull I1-7.

KoppekTupoBka CEMCMUYHOCTH TUIOMIAJIKH CTPOMTENLCTBA, yKazaHHOW Ha kapre CMP, no
MaTtepuazam oOUIUX HHKEHEPHO-TE0JIOTMUECKUX U3bICKAaHUH ¢ TpUMeHeHHeM Ta0nuibl 1 CHull
I1-7 HE nomycKaeTcs.

5.6 He cnenyer, kak mpaBuio, pa3MellaTh COOPYKEHHUs Ha ydyacTKax, HEOJIaronpusTHBIX B
CEHCMUYECKOM OTHOILIEHUH, K KOTOPBIM OTHOCSITCS CJIEIYIOLIME IIJIOIIAKH CTPOUTENBCTBA!

- CIIO)KEHHBIE BOJOHACHIIEHHBIMU TPYHTAMH, CIOCOOHBIMH K BHOPOPa3zKIKEHUIO MpU
3€MIIETPSICEHUSIX;

- C BO3MOXXHBIM TPOSIBICHUEM OCBITIEH, 00BaIOB, OMOJI3HEH, KapcTa, MPOBaJIoB U aedopManuit
OT FOPHBIX BBIPAOOTOK;

- PacroJIOKEHHbIE B 30HAX BO3MOKHOT'O IPOXOKIACHUS CEJIEBBIX IOTOKOB MIJIM CHEXXHBIX JIABUH,;
- PacIoJOKEHHbIE Ha I[yHAMHUOIIACHBIX YYaCTKaX.

5.7 Ilpu HEOOXOAMMOCTH CTPOUTEIHCTBA HA YUACTKAX, YKa3aHHBIX B II. 5.6, CIIEAYeT:

- IPOBO/IUTh UHKEHEPHBIE MEPOIIPUATHUS IO YITYUHIEHUIO CEHCMUYECKUX CBOMCTB IPYHTOB WIIH
UX 3aMEHE;

- IPUHUMATh MEPBI [0 YKPEIJICHUIO OCHOBAHU;

- B IPOEKTaxX 3[JaHUI NpeayCMaTpUBATh JOTIOJHUTEIBHOE YCUIIEHUE HECYIIUX KOHCTPYKIIHH.
5.8 TloBbllleHHEe CEHCMHYHOCTH IUIOMIAJKH CTPOUTENILCTBA C II€JbI0 KOCBEHHOIO Yydera
NEPEYHCICHHBIX B I1. 5.6 HEOIAroNPHUATHBIX (PAKTOPOB HE JIOITYCKAETCS.

6 PACYET HA CEUCMHUYECKHUE BO3JENCTBUSA
6.1 PacueTHasi MOJe/Ib COOPYKeHHUS U BO3AeHCTBUSA

6.1.1 PacueT KOHCTPYKIMIA U OCHOBAaHUI CEHCMOCTONKUX COOPYKEHHUH JT0JKEH BBITIOIHITHCS
Ha OCHOBHBIE U 0COOBIE COUETAaHHS HAarPy30K C YUETOM CEHCMHUECKUX BO3AECHCTBHIL.



[Ipu pacuere Ha oco0oe codyeTaHHE 3HAUYECHUS PACUCTHBIX HArPY30K CIEAyeT YMHOXKATh Ha
KO3 (UITMEHTHI COYETAaHUH, TPUHIUMAEMBbIe 110 TabiuIe 6.1.

Tabnuna 6.1 - Koadduuuent coueranuii npu onpeaeeHUN ceiicMUYecKUX HArpy30K

Bun Harpysku 3HaveHne KodQPUIEHTa COYeTaHUI
TTocTosHHas 0,9
BpemeHHas auTenpHas 0,8
KpatkoBpeMeHHas (Ha MepeKphITHE U TTOKPBITHE) 0,5

6.1.2 I'opuzoHTaNBHBIE CEICMUYECKHE HATPY3KH OT MAacChl HA THOKOHW IO/IBECKE, BETPOBBIC U
TeMIepaTypHO-KIMMaTHYECKIE BO3ICUCTBUS, JMHAMHUYECKUE BO3JCHCTBUS OT 000PYAOBaHUS
¥ TPaHCIOPTa, TOPMO3HBIE U OOKOBBIC YCHIIMS OT JBWKEHHS KpAaHOB B pacueTax Ha ocoboe
CoYeTaHue, KaK MMPaBHIIO, HE YIUTHIBAIOT.

6.1.3 B pacuere Ha 0coOble COUYETaHMS HATPY30K C Y4ETOM CEHCMHUYECKHX BO3JICHCTBHIA
JOJDKHBI MCTIOJIB30BATHCSl PACUETHBIE MOJENN COOPYXKECHHS W BO3ACHUCTBUS, YUUTHIBAIOIINE
0COOEHHOCTh TOBENICHHSI COOPYXECHHS TPU 3eMIICTPSICEHUH M TPOCTPAHCTBEHHBIN XapakTep
CEMCMUYECKOTO BO3ACHCTBUS.

[Tpu hopmMupoBaHUN MOAETH COOPYKEHUS U BO3ACHCTBUS CIIEIyeT YIUTHIBATH PEKOMEH AN
MPUIIOKEHHS b.

6.1.4 Jlnst coopyXeHHS MMPOCTON T€OMETPHUECKON (POPMBI ¢ CHMMETPHYHBIM PACIIONIOKEHHEM
Macchl U AJIEMEHTOB JKECTKOCTH C HAUMEHBIUINM pa3MepoM B IiaHe He Oojiee 80 M 11715 rpyHTa
| xateropuu, 60 M 1t rpyHTa Il kateropuu u 30 m ans rpynra |1l xkateropuu npu pacyere Ha
TOPU30HTAIBHOE CEMCMHYECKOe BO3AEWCTBUE [OIMYCKAETCSl HCIOJIb30BAaTh YIPOIIEHHYIO
MOJIENIb COOPYXKEHUS, MPEICTABIAIONIYI0 COOOW HEBECOMYIO BEPTHUKAIBHYIO KOHCOJb C
COCPEIOTOUYECHHBIMHA MaCcCaMH, PAcIio0KEHHBIMU B YPOBHE MEPEKPHITHI (PUCYHOK 6.1).

[To KOHCOJIBHOM MOJEIIH ONIPENIETAETCS MOATAKHAS CeiCMUYEecKasi Harpy3Ka.

Pucynox 6.1 - KonconbHas pacuCTHasA AUMHAMUYCCKass MOACIIb COOPYKCHU

6.1.5 IIpu pacyere coopyXeHUH, OTIMYAIOUIMXCS OT HPUBEICHHBIX B M. 6.1.4, Tpebyercs
IPUMEHATh IPOCTPAHCTBEHHBIE PACUETHBIE IMHAMUYECKHE MOJEIH B BUJIE IPOCTPAHCTBEHHBIX
CTPYKTYP C Y3JIOBBIMHM MaccaMu I10 IPUJIOKEHUIO b.

6.1.6 CeiicMuyeckue BO3AEHCTBUS MOTYT UMETh J1I000€ HAIPaBJICHHUE B IIPOCTPAHCTBE.

ITpu pacuere coopyxeHHil cieayer, Kak MpaBUIIO, YYUTHIBaTh HanboJee ornacHoe AJs JaHHOU
KOHCTPYKLMH WIH €€ DJIEMEHTOB HallpaBJICHNE AEUCTBUS CEHCMUYECKON Harpy3KH.

Jl1a coopykeHull, He BOIIEAIINX B II. 6.1.4, TapaMeTPbl ONTACHON OPUEHTALUU CEHCMUYECKOTO
BO3JICUCTBUS, PEATM3YIOIINE MAKCUMyM CEHCMHUYECKOM Harpy3kd IO OTIACNIBHBIM (Gopmam
KoJIe0aHUN COOpPYXKEHHUS, CIIEAYET ONPEACIATh M0 PEKOMEHIAIUAM MIPHIIOKEHHS b.



Jlnst coOpyKEHUH, YKa3aHHBIX B II. 6.1.4, pacyeTHbIE CEHMCMMYECKUE HATPy3KU IOIYCKAECTCS
IIPUHUMATH JCUCTBYIOIIMMU TOPU3OHTAIILHO B HAIIPABICHUAX IPOJOJIBHOM M IONEPEYHON
0CEH COOPYKEHUS.

JleiicTBrE CEeHCMUYECKMX HAarpy3oK B YKA3aHHBIX HaIpaBJICHUSAX HEOOXOJIMMO YUUTHIBATbH
pa3zenbHo.

6.1.7 BepTHKaJIBbHYIO COCTaBIISIONIYI0 CEHCMUYECKOTO BO3JICHCTBUS HEOOXOAUMO YYHUTHIBATH
IIpU pacyerax:

- TOPU30HTAIBHBIX U HAKJIOHHBIX KOHCOJIBHBIX KOHCTPYKIHMIA BbUIeTOM 12 M 1 6oJiee;

- KOHCTPYKLMH r1pojsieToM 24 M u OoJiee;

- COOPYKEHUH Ha yCTOMYUBOCTb IIPOTHUB ONPOKU/IBIBAHUS U IPOTUB CKOJIbKECHHS;

- 3JJaHU} C HECYIIUMHU CTEHAMM U3 KAMEHHOM KIIAKU.

6.2 MeToabl pacueToB Ha celicMuYecKHne BO3/1elCTBUA

6.2.1 PacueTsl coopyKeHHI1 Ha CECMUYECKUE BO3JICHCTBHS CIIEYET BBHITIOJIHATH Ha HATPY3KH,
oTpesieNsieMble B COOTBETCTBUH C YKa3aHUSAMU T1. 6.2.3 B MPEIOJI0KEHUN JIMHEHHO-YIIPYron
paboThl KOHCTPYKLIUH.

6.2.2 JlommyckaeTcsl BBIMOJHATH MPSAMOW JUHAMHUYECKUAN pacyeT ¢ HCIOIb30BaHUEM Habopa
WHCTPYMEHTAIBHBIX 3aIHCeH YCKOPEHNH OCHOBAHMS ITPH 3€MIICTPSCEHUSX, HarnOoJiee OMacHbBIX
JUI COOPY)KEHHS, WJIM CHHTE3WPOBAHHBIX akceileporpamm. [Ipum sTOM ciieqyeT yduThIBaTh
HEJIMHEHHOCTh CUCTEMBI M BO3MOXXHOCTh PAa3BUTHSI HEYNIPYTUX AeGOopMannii HiTH JIOKAIBHBIX
MOBPEKICHUHN B 2JIEMEHTaX KOHCTPYKIUMA.

6.2.3 PacueTHOE 3HaUYeHUE y3II0BOH celicMudeckoi Harpy3ku it K-ro y3ma (k =1, 2, 3, ..., n)
pacuyetHoi muHamuyeckoit moxenu (PIAM) mo i-it ¢dopme cOOCTBEHHBIX KOJIeOaHHI B
Hanpasienud | (j =1, 2, 3) caenyeT onpenenats mo GopMyiam:

Siik = K1QrAy1BiKymjik; (6.1)

Miik = K1gOjkAy1BiKy (6.2)

rae Ki - koadhduimeHT, yauTIBarONUid HEYNPYTYyI0 paboTy KOHCTPYKIIUU M JIONyCKaeMble
MOBPEXKACHUS B HEH MPU PacUu€THOM 3€MJICTPSICEHUH, CIIETYEeT MPUHUMATH 110 Tabmuiie 3 CHull
1-7;

Qk =g - Mk - Bec coOpyKeHHs1, OTHECEHHBIH K y31y K PJIM, onpenenseMslii ¢ y4€TOM HAarpy30K
Ha KOHCTPYKITUH 110 T1. 6.1.1;

g - ycKOpeHHue cBoOOIHOTO MajieHus, paHoe 9,8 m/c?;

Mk - COOTBETCTBYIOIIAast Macca y3ia K;

A - k03hOUIMEHT CeHCMUYHOCTH, 3HAaYeHHE KoToporo cieayeT npuaumats 0,1; 0,2; 0,4 npu
CEHCMUYHOCTH TUIOIIAIKH CTPOUTEILCTBA 7, 8, 9 GaJlJIOB COOTBETCTBEHHO;

Y1 - KOIPQUIMEHT, YYUTHIBAIOUIUN CIEKTp JIMH CEHCMUYECKHX BOJH, Ha KOTOpPbIE
BBITIOJTHAETCS PAcyUeT, U ONMPEASISIEMBIN 10 IPUIIOKEHHUIO b;

Bi - kKo3pPUIHEHT AMHAMUYIHOCTH, COOTBETCTBYIOIIUN i-y TOHY COOCTBEHHBIX KOJcOaHMI
COOPY)KEHHUSI, TPUHUMAEMBbIii 10 11. 6.2.4;

Ojk - MOMEHT HHepIK Macchl K-ro y3ima PJIM otHocuTensHo j-it ocu (j = 1, 2, 3);

Ky - xo3dduument, ydyuThIBarOmMid CIOCOOHOCTh COOPYKEHUS K PAaCCEUBAHUIO SHEPTUU
KoJieOaHUH, MPUHUMAEMBIH 110 Tabmauie 6 CHull 11-7;

Njik U - KOS(I)(I)I/ILII/IGHTI)I MMPOCTPAHCTBCHHBIX q)OpM KOHe6aHHI>'I, 3HAYCHHUA KOTOPBIX
OIIPEACIIAIOT MO MPHUI0KEHHUIO b.

Ilpumeuanus

1. 3nayenns koddummenta Ki; MpUHIMAIOT TIO COTJIACOBAHMIO C YTBEPKNAIOIIEH NMPOEKT OpraHW3amueil B
coorBercTBuH ¢ Tabnmien 3 CHull I1-7.

2. Mpu ceficMuyHOCTH TUIOMAAKKH 8 OaninoB u Oonee mpu rpyHTtax Il kateropuu K 3HAYEHHIO Sik BBOIUTCS
MHOXuTENb 0,7, yAIUTHIBAIOIIMN HENMMHEHHOE 1e)OPMUPOBAHIE TPYHTA MPH CEHCMUYIECKUX BO3JCHCTBUSX.



6.2.4 3nauenune kod(p¢uIMEHTa TUHAMUYHOCTH Pi 3aBUCHUT OT PACCTOSHUS IO SIHUICHTPA
3eMJIETPSICCHUSI R, KaTteropuu rpyHTa MO CEHCMHUYECKHUM CBOMCTBAM M MNEpUOJa I-T0 TOHA
cBoOOmHBIX KojeOanwii Ti. Ilpu OTCYTCTBMM JaHHBIX O pPAacCTOSHUU JIO SIHUICHTPA
MIPOTHO3UPYEMOTO 3eMIICTPSICCHUS 3HaUeHUE Pi CIeIyeT OnpenensTh mo CHull I1-7.

Bo Bcex ciyuasx 3HaueHue Pi T0JDKHO MPHHUMATHCS He MeHee 0,8.

6.2.5 Ipu pacyere coopyKeHUIl, yKa3aHHBIX B II. 6.1.4, 0 KOHCOJIBbHOU PJIM (cM. prcyHOK 6.1)
MO3TaKHAs CelicMUYecKasi Harpyska omnpenensercs mo ¢opmysne (1) CHull 11-7.

B nanHOM ciyyae HEOOXOIMMO YyYUTHIBaTh KPYTAILIUNA MOMEHT OTHOCUTEIBHO BEPTHUKAIBHON
OCH COOPYKEHUSI, TPOXOISIICH Yepe3 ero HeHTpP TSHKECTH, 110 1. 2.15 CHull 11-7.

6.3 Pacuer 3/1eMeHTOB KOHCTPYKIMH

6.3.1 HanpspxeHHO-1epOPMHUPOBAHHOE COCTOSTHIUE KOHCTPYKIMIA COOPYXEHHS OLIEHUBAETCS C
YYETOM COBMECTHOTO JIEHCTBHUS BCEX Y3JIOBBIX CECMUYECKUX CHII 1 MOMEHTOB 10 (popMyam
(6.1) u (6.2) COOTBETCTBEHHO TS KaXI0H (POpMBI KOIeOaHUSI.

6.3.2 Ilpu pacdere 5JIEMEHTOB KOHCTPYKIMM Ha TPOYHOCTh M YCTOMYUBOCTH, MOMHMO
KOX(QQHUIIMEHTOB YCIOBUH pabOTHI, MPHUHUMAEMBIX B COOTBETCTBHH C JIPYTUMH HOPMaMH,
CIIEyeT BBOAWTH JIOTIOJIHUTEIBHBIH KOX(PQPHUIMEHT yCIOBHH pabOTBI Myp, HA KOTOPBIHA
YMHOJKAIOT 3HAU€HHE HECyIeil CHOCOOHOCTH 3JIeMEHTa. 3HAa4eHHE My, OMPEAENISIOT I10
tabaune 7 CHull I1-7.

6.3.3 Pacuernele 3HaueHus cuioBoro ¢akrtopa Np (ycwinuwii, HampspkeHWi) B dIEMEHTax
KOHCTPYKIIMH OT PAacYeTHBIX CEHCMHUYECKUX HArpy30K MO T. 6.2.3 CIEAyeT ONpEAeisTh MpU
YCIIOBHH CTAaTHYECKOTO JICHCTBHSI UX HA COOPY)KEHHUE TI0 (hopmyIie

(6.3)

rae Ni - 3HadeHuss cuiIOBOro (akropa B paccMaTpUBAEMOM CEUYEHHH, BBI3BIBAEMOTO
CEMCMUYECKUMHU HAarpy3kaMu, COOTBETCTBYIOIIUMHU I-if popme KocOaHmif,

1 - YACIIO YUUTHIBAEMBIX B pacuere (popm koaeOaHmid.

6.3.4 Eciu mepuossr i-ro u | + 1 ToHa COOCTBEHHBIX KOJICOAHUN COOPYKCHHS OTIMYAFOTCS
Menee yeM Ha 10 % gapyr ot nmpyra, To BMecTo (hopmyibl (6.3) AONMycKaeTcs MPUMEHSTh
hopmyny (6.4), TO3BOJISIONIYIO YUYUTHIBATH B3AaUMHYIO KOPPETAIINIO 0000IIEHHBIX KOOPANHAT

(6.4)

6.3.5 Jlnsa 37aHuii ¢ paBHOMEpPHBIM paclpeiesieHUEM 3JIEMEHTOB >KECTKOCTH M MaccChl IO
BBICOTE YHCJIO YYUTHIBAEMbIX (OpM KoJIeOaHMI Clie[lyeT NMPUHUMATh PaBHBIM TPEM, €CIU
3HaYCHHE Tepuona mepBoi dopmbl kosebanuii 71 > 0,4 c. Ilpu 71 < 0,4 ¢ HeoOXoAMMO
YUUTBIBATh TOJIBKO MEPBYIO popmy KoseOaHusl.

6.3.6 BepTukanbHyto CeiCMUUYECKYIO HATPY3KY B CIydasiX, IPEAYCMOTPEHHBIX . 6.1.7 (Kpome
KaMEHHBIX KOHCTPYKIHMIA), cleayeT ompenenarb mo ¢opmyne (6.1). Ilpu stom 3HayeHue
koadunmenta Ky mpuHUMaeTCsi paBHBIM €HHUIIC.

6.3.7 Tlepememnienue (mporud) B Touke K COOpYKEHHSI ONPEACIIAIOT OT CYMMapHOTO JCHCTBUS
CeiCMHUYECKUX HArpy3o0K, ONpeaeieHHbIX o 1. 6.2.3. [Ipu 3ToM 3HaueHue koadduimenta Ky
IIPUHUMAIOT paBHbIM 1,0.

6.3.8 CamoHecyIue cTeHbI, IEPEropoIKi, KOHCTPYKIIMHU, BO3BBIIIAIOIINECS HAJl COOPYKEHUEM
U UMEIOIINE M0 CPaBHEHUIO C HUM HE3HAYUTENbHYIO Maccy (mapameThl U Jp.), a TaKkKe
KpPEIUIGHUS  TEXHOJOTUYECKOTO0 O0OpyIOBaHUS K  KOHCTPYKIMSM 3/JaHUS  CIEAyeT
paccuMThIBaTh Ha MECTHYIO CECMHUECKYIO HArpy3Ky, paBHYIO MPOU3BEICHUIO MACChl CTEHBI
(meperopoiku, 000py/I0BaHMs) Ha YCKOPEHUE KOJIEOAHUSI COOPYKEHHsSI MPHU 3eMIIETPSCEHHH,
COOTBETCTBYIOIIIEE PACCMAaTPUBAEMOMY YPOBHIO COOPY>KEHHUSI.

7 ’KNJIBIE 1 OBIIECTBEHHBIE 3IAHUSA



7.1 OcHOBHBIE MOJIOKEHUSA

7.1.1 3nanus cnenyer pa3AensaTh aHTUCEUCMUUYECKUMU IIBAMU B CIIy4asX, €CIIU:

- 3JJaHHE WK COOPYKEHHE UMEET CIOKHYIO (hOpMY B ILIAHE;

- CMEXXHbBIE YUACTKH 3JJaHUsI UM COOPYKEHUSI UMEIOT MePerajibl BRICOTHI 5 M U OoJiee.

B onmHO3TaxHBIX 3MaHUSAX BBICOTOM 1m0 10 M mpu ceiicMuunocTn 7 OasioB U MEHeEe
AHTHCEMCMHUYECKHUE MBI JIONYCKAETCS] HE YCTPAUBATD.

7.1.2 AHTHCEHCMUYECKHE BBl JIOJDKHBI PA3eNATh 3IaHUS U COOPY)KCHHS IO BCEH BBHICOTE.
JlommyckaeTcsi He ycTpawBaTh MIOB B (yHIaMEHTe, 3a WCKIIOYCHHEM CIydacB, KOTa
AHTUCEMCMHUYECKUI 1IOB COBNAAAET C OCAAOYHBIM.

Paccrosinne Mexay aHTUCEMCMHUYECKMMHU IIBAMHU M BBICOTA 3[JaHU HE JIOJHKHBI IIPEBBIIATH
3HAYEHHM, YKa3aHHBIX B Ta0OiuIe 8 CHull 11-7.

[Tomemnienus AETCKUX CAI0B, SCIIEH, HAYAIbHBIX KJIACCOB IIKOJ CIEAYET pa3MellaTh Ha HUKHHUX
JIBYX 3TaXKax.

7.1.3 AHTHCEHCMUYECKHUE BRI CJICTYET BBITOTHSTH ITyTEM BO3BEICHHUS TTAPHBIX CTEH HITH paM,
a TaK>Ke BO3BEJCHUS pAMbl U CTEHBI.

[[lupuHa aHTHUCEMCMUYECKUX IIIBOB HA KaXXJIOM YPOBHE JOJDKHA OBITb HE MEHBIIE CYMMBI
B3aMMHBIX TOPU30HTAJIBHBIX CMEIIEHU OTCEKOB OT PACUYETHOM HArpy3KH, OMPEICICHHBIX B
COOTBETCTBHHU C II. 6.2.3, U HE MEHbIIIE MUHUMAJIbHOU IIUPHUHBI, KOTOPYIO JUISl 3[aHUI BBICOTOM
70 5 M cieayeT npuHUMaTh paBHOM 30 MM M yBennuuBaTh Ha 20 MM Ha KaXKIbI€ 5 M BBICOTHI.
KoHcTpykiims nmpuMbIKaHUS OTCEKOB B 30HE AHTUCEHMCMHYECKHMX IIBOB, B TOM YHCIE IO
(acagaM 1 B MeCTaxX MEPEX0I0B MEKy OTCEKaMH, HE JI0JDKHA TPETSITCTBOBATh UX B3aUMHBIM
TOPU30HTAJIBHBIM MEPEMENICHUSIM.

7.1.4 JlecTHWYHBIE KJIETKH CIEAyeT TMpeaycMaTpuBaTh, KaK TMPaBUJIO, 3aKPBITBIMH C
€CTECTBEHHBIM OCBEIICHHEM Yepe3 OKHAa B HAPYKHBIX CTEHaX Ha KaXIOM JTaxke.
PacnonokeHre v 4UCIO JIECTHUYHBIX KJIETOK CIEAYET ONPENesaTh O pe3ylbTaTaM pacyera,
BBIIIOJIHAEMOI'O0 B COOTBETCTBUU CcO CHull 21-01, HO IPpUHHMATL HE MEHEE OHOU MEXIY
AHTUCEHCMHMUYECKMMHU IIIBaMHU B 3JIaHMSIX BBICOTOM 0OoJjiee Tpex OTaxed. YCTPOMCTBO
JIECTHUYHBIX KJIETOK B BUJIE OTACIIBHO CTOSIIIIMX COOPYKEHHUI HE JOITyCKAETC .

JlecTHUYHBIE KJIETKH U JIU(TOBBIE IIAXThl KAPKACHBIX 3[JaHU CIIeTyeT yCTpauBaTh B BUAE SAEP
KECTKOCTH, BOCIPUHUMAIOIINX CEUCMUYECKYIO HArpy3Ky, WM C MOATaXXHOW pa3pe3Koi, He
BIIMSAIOIIMMU Ha MECTKOCTh Kapkaca, a Uil 3JaHUM BBICOTOM J0 MATH 3TaXell mpu
ceiicMuuHOCTH 7 U 8 Oa/lIOB UX JOIYCKAeTCsl YCTpauBaTh KaK BCTPOEHHBbIE KOHCTPYKIIUH,
OT/ICJIEHHBIE OT KapKaca.

JlecTHULIBI, KaK MpPaBHJIO, CJIEIyeT MPUMEHSITb W3 KPYMHBIX COOPHBIX Kele300€TOHHBIX
JJIEMEHTOB, COCAMHSIEMBIX MEXAY COOOW C TOMOIIBI0 CBApKU JIMOO W3 MOHOJIUTHOTO
xene3o0eToHa. JlomyckaeTcss NpPUMEHEHHE METAJUIMYECKUX KOCOYpOB C HAOOPHBIMU
CTYNEHSMHU IpU YCIOBUM COEAUHEHUS C IOMOULIBIO CBApKU KOCOYPOB C IUIOIIAJKAMU H
CTYIIEHEH C KOCOypaMH.

KoHcTpykum neCTHUYHBIX Maplied U y3J0B UX KPEIUICHUH K HECYLIMM 3JIEMEHTaM 3JaHui,
KaK [MPaBUJIO, HE JJOJKHBI IIPEMSTCTBOBATH B3aMMHBIM FOPU30HTAIbHBIM CMELIEHUSAM CMEXHBIX
nepekpbITuil. [Ipy 3TOM JeCTHUYHBIE MapIu TOJDKHBI OBITH HA/IEKHO 3aKPEIJICHBI C OJHOTO
KOHIIa, 3 KOHCTPYKIUS OMUPAHUS IPYTOro KOHIIA I0JKHA 00ECIeunBaTh CBOOOTHOE CMEILIEHUE
Mapilia OTHOCUTENILHO OMOPHI, HE I0IMYCKas ero 0OpyIIeHHs.

JlecTHUYHBIE MMJIOIIAJIKH, PACIOJIAra€MbI€ B YPOBHE MEXKIYITaXKHBIX MEPEKPBITHH, TOJKHBI
HAJIe)KHO CBS3BIBATBCA C AHTUCEMCMMYECKMMHM TI0SICAMM WJIM  HEMOCPEICTBEHHO C
MEPEKPBHITUSIMHU.

7.1.5 B ropomax u mocenkax TOPOJCKOTO THIA CTPOUTENHCTBO JIOMOB CO CTEHaMHU U3
CBIPIIOBOTO KHUpPIHMYa, camMaHa M TPYHTOOIOKOB He AOMycKaeTcsi. B celnbCKUX HaceIeHHBIX
MyHKTaX Ha IJIOIIAIKaX CEMCMUYHOCTBIO 0 8 0alioB JOMYCKAeTCs CTPOUTETHCTBO JKUIIBIX
OJIHOSTAXXKHBIX 3JIaHUW U3 ATUX MAaTEpPUAIOB IPHU YCIOBUU YCUJIEHHUS CTEH JEPEBSIHHBIM
KapKacoM C JIMaroHaJIbHbIMU CBSI3SMH.



7.1.6 XecTkocTh CTEH KapKacHBIX JIEPEBSHHBIX JIOMOB JIOJDKHA 00ECIIEYMBATHCS PACKOCAMHU.
BpycuaTsie u OpeBeHYATHIE CTEHBI TOJDKHBI COOMPAThCS Ha HAressX.

7.1.7 TlepekpbITHs 31aHUN CIIEAYET BBIIIOJHATH B BUAC KECTKUX TOPH3OHTAIBHBIX IHCKOB,
COCIMHEHHBIX C BEPTHKAIBHBIMU KOHCTPYKIHMSIMH 3/aHUS M OOJIAJArOIIUX CIIOCOOHOCTHIO
nepepacnpeeNiaTh MeX Ay HUIMHU TOPU30HTATBHYIO CEHCMUYECKYIO HArPY3KYy.

7.1.8 XKectkocTh COOPHBIX KeNe300€TOHHBIX IEPEKPBITHI U TTOKPBITHH CIIEyeT 00ecIeunBaTh
CJIEIYIOLIMMHU CTIOCO0aMMU:

- YCTPOWCTBOM CBapHBIX COCTUHEHHH TUTUT C APYTUMH IUTUTAMHM, SJIEMCHTaMH KapKaca WU
CTCHAMMU;

- YCTpONCTBOM MOHOJIUTHBIX >K€JI€300€TOHHBIX OOBA30K (AHTUCEHCMHYECKHX IIOSICOB) C
AQHKEPOBKOW B HUX BBIITYCKOB apMaTyphl U3 ILJINT;

- 3QJICTTKOH IIIBOB MEXK/Ty AJIEMEHTAMU MEPEKPHITHS MEITKO3EPHUCTHIM OCTOHOM.

BoKoBbIE TpaHU TUIMT MEPEKPBITUN U MIOKPBITHH JIOJHKHBI UMETh IITIOHOYHYIO WITH PHQICHYIO
MTOBEPXHOCTb.

JKecTkoCTh TEepeKphITH ¢ HECYyIIUMHU KOHCTPYKIIUSIMH W3 METAJUTMUECKUX Oanok
PEKOMEH/TyeTCS YBEIMUMBATh IYTEM YCTPOWCTBA MEXIY HUMH MOHOJIMTHOTO HJIM COOPHOTO
XKeJIe300€TOHHOTO 3aIOJTHEHUS C 3aMOHOJIMYCHHBIMHU IBAMH W CBapHBIM COCAMHCHHUEM C
3aKJIATHBIMHA JICTAISIMH JKEJIe300€TOHHBIX 3JIEMEHTOB WM YCTPOMCTBOM TOPU30HTAIBHBIX
CBA3EH.

7.1.9 JlymHa y9acTKOB OMHUPAHUS TUTHT TEPEKPBITUN U MOKPBITHH Ha HECYNIUE KOHCTPYKIIHH
MIPUHUMACTCS HE MCHEe:

- Il KUPIIMYHBIX U KAMEHHBIX CTeH - 120 MMm;

- 17151 5KeNIe300€TOHHBIX MaHenel u purenei - 60 M.

7.1.10 Tleperopoiku peKOMEHTyeTCsl BBITIONHATH JISTKUMU, KaK MPABWIO, KPYITHOTIAaHEIIBLHON
WM KapKacHOM KOHCTpYKUUU. [leperopoiku u3 mTydHbIX MAaTepUAIOB JOJKHBI ObITh YCUIICHBI
CBS3aHHBIMU MeXAy CcOO0Ol apMHpOBaHHBIMU IITYKaTYpPHBIMH CJIOSMH HWJIM YCTAaHOBKOM
KECTKUX BEPTUKAJIBHBIX JJIEMEHTOB C TOPHU3OHTAIbHBIM apMHPOBAHHEM, CBSI3aHHBIM CO
croitkamu. Kiagka meperopo1ok A0/hKHA YAOBJIETBOPATH TpeOboBaHUsAM CHull 11-7 1 CHull 11-22.
KoHceTpykiusi KperjieHusl MeperopofoK K HECyIUM »3JeMEeHTaM 3JaHud U Y3JI0B HX
MIPUMBIKaHUS JOJHKHA MCKITI0YATh BO3MOKHOCTD IIEpeaul Ha HUX TOPU30HTAJIbHBIX HArPYy30K,
JNEUCTBYIOUIUX B X TJIOCKOCTH.

[IpoyHOCTh MEPEropoAOK M HX KpeIUIeHWH JOKHA OBITh IMOATBEPHKIEHA pAacuyeToM Ha
JeMCTBHE PACUETHBIX CECMHUECKHUX HArPY30K U3 IJIOCKOCTH.

7.1.11 KoHCTpyKIMH OaIKOHOB U MX COCTMHEHMUSI C IEPEKPBITUSIMH JOJDKHBI OBITh pACCUYUTAHBI
KaK KOHCOJIbHbIE OAJKU WM TITUTHI.

B 31anusx BeICOTOM He 0oJjiee MATH ITaKel, IPOEKTUPYEMBIX JUISl IIOIIA0K CEHCMUYHOCTHIO
7 u 8 OannoB, AOMYCKAETCS YCTPONUCTBO IPKEPOB C YCUJICHMEM KOHTYpPOB, 0Opa30BaHHBIX B
CTeHAaX MPOEMOB >KeJIe300€TOHHBIMU paMaMHU C YCTaHOBKOW METAIMYECKUX CBs3ed CTEH
9PKEPOB C OCHOBHBIMU CTEHAMH.

7.1.12 TlIpoextupoBanue ¢GyHIAMEHTOB 3JaHHUI CIEAYeT BBIMOJHATE B COOTBETCTBUH C
Tpe6OBaHI/I}IMI/I CHulI 2.02.01 1 peKOMeHAAIUIMHA HACTOSIIETO CBojma MpaBHII.

7.1.13 dynpnameHTsl 31aHUN BBICOTOM Oosiee 16 Taxkell Ha HECKANIbHBIX TPYHTaX CIEIyeT, KaKk
MpaBWJIO, NPUHUMATh CBAMHBIMU WJIM B BHJE CIUIOIIHON (YyHOAMEHTHOW IUTUTHI C
3ariayOJieHueM TOIOMIBHI (PyHIaMEHTa OTHOCUTENIBHO OTMETKHA OTMOCTKU HE MeHee 2,5 M.
7.1.14 BeprukanbHas apMaTypa CTEH U 2JIEMEHTOB Kapkaca, B KOTOpOH pacueToM Ha ocoloe
COUETaHWE HATrPy30K JOIMYCKAeTCs pacTsHKEeHHE, OJDKHA OBITh HAJeKHO 3aaHKEpeHa B
(GbyHIaMEHTHOM MuTe.

7.1.15 T'uapon30IA1HMOHHBIE CIIOH B 3JAHUSX CIIEAYET BBIMOIHITH U3 IIEMEHTHOTO PacTBOpa.
[TpuMeHSTh pyTOHHBIE THAPOU3OJIAIIMOHHBIC MaTepUalbl HE IOMYCKAeTCs.

7.2 Oco0eHHOCTh NPOEKTHPOBAHUS KeJ1e300eTOHHBIX KOHCTPYKIUI
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7.2.1 Tlpu pacyere MPOYHOCTH HOPMAJIBHBIX CEUEHUI M3rMOAaeMbIX U BHELIEHTPEHHO CXKAThIX
3JIEMEHTOB IIPU OIPEAEICHUM T'PAaHUYHOTO 3HAYEHUS OTHOCUTENIBHON BBICOTHI CKAaTOM 30HBI
OeroHa &R XapaKTEPUCTHKY CXKATOW 30HBI OETOHA CIeAyeT MpUHUMATh Mo CHull 52-01 ¢
ko3 duuuentom 0,85.

7.2.2 Apmarypa 1i1s1 ceiiCMOCTOMKHX KeIe300€TOHHBIX KOHCTPYKIMH JOJHKHA IPUMEHSTHCS B
COOTBETCTBHU C yKa3zaHUAIMHU CHull 52-01.

7.2.3 B m3rubaeMbIX ¥ BHELUEHTPEHHO C)KATBHIX CTEPKHEBBIX JJIEMEHTaX, KPOME KOJIOHH,
CTBIKOBaHUE paboyell apMaTypbl BHAXJIECTKY JOIYCKAETCS TOJBKO Ui CTEP)KHEN TUaMETpoOM
MeHee 20 mMM. [lpu sTom anuHa nepernycka apmarypbl npuHuMaercs Ha 30 % Oosbliue
3HAYEHUH, ONPEICIEHHBIX IO TpeboBaHUsAM CHull 52-01.

7.2.4 Jlnsa >xene300€TOHHBIX KOJOHH MHOTOATXHBIX KapKAaCHBIX 3[JaHUN OOIIWI MPOIEHT
apMHUpoBaHUs paboyel MpOJIOIBHON apMaTypoil ¢ pacdeTHbIM comnpoTHBiIeHHEM Rsc 10 500
Mlla ne nomxkeH npesblmath 6 %, a apmaTypoil ¢ pacueTHbIM conpotuBieHueM 500 Mlla u
6onee - 4 %.

[Ipu crienmanbHOM 0OOCHOBAHUU MOXKET OBITh JIOMYIIEHO 00Jiee BHICOKOE HACHIIIIEHUE KOJIOHH
MIPOJIOJILHOM apMaTypoii NP yYCIOBUH YCUIJIEHUS IPUOTIOPHBIX YYACTKOB KOJIOHH C IOMOIIIbIO
KOCBEHHOTO apMHPOBaHUS CBapHBIMU ceTkaMu ¢ marom 80 - 100 mm.

7.25 B Bs3aHBIX KapKacax KOHIIBI XOMYTOB HEOOXOJMMO 3aru0aTh BOKpPYI CTEPKHS
MIPOJI0JIbHOM apMaTypsl Ha 135° 1 3aBOAUTH UX BHYTPh OETOHHOTO Si/Jpa HE MEHEee YeM Ha IIeCTh
JMaMEeTPOB XOMYTa, CUUTAsl OT OCH MPOJOJIBHOTO CTEPKHS.

7.2.6 B mpenBapuTeNbHO HANPSDKEHHBIX KOHCTPYKIHAX, TOJUISKANINX pacdeTy Ha ocoboe
COUeTaHHe HArpy30K C y4€TOM CEMCMHUYECKOTO BO3IEHCTBHS, YCUIIUS, OMpeIesieMble W3
YCIIOBUH MPOYHOCTH CEYEHUM, JOJKHBI MPEBBIIATh YCHIIMS, BOCIPUHUMAEMbIE CEUEHUSIMU
py 00pa30BaHUU TPELINH HE MeHee yeM Ha 25 %.

7.2.7 B mnpeaBapuTENbHO HANPSIKEHHBIX KOHCTPYKLIMAX HE PEKOMEHAYETCs NPUMEHSTh
apMartypy, y KOTOpOH OTHOCUTEIBHOE YAJIMHEHHE MOcie pa3pbiBa MeHee 2 %.

7.2.8 Ilpu celicMuuHOCTH 9 OaJIOB HE ClIEAyeT NPHUMEHATH 0€3 CHelUalbHBIX AHKEPOB
apMaTypHbIE KaHaThl U CTEPKHEBYIO apMaTypy NMEepUOANYECKOTr0 Mpopuiis 1uaMeTpom Ooee
28 MM.

7.2.9 B npenBapuTenbHO HANMPSHKEHHBIX KOHCTPYKIHSAX C HATSDKCHHEM apMaTyphbl Ha OE€TOH
HanpsAraeMyro apMaTypy cleayeT pacrojaraTb B 3aKpbIThIX KaHajlaX, 3aMOHOJIMYUBAEMBIX B
JagbHENIIeM MEIKO3epHUCThIM OETOHOM KJlacca He HUJKE Kilacca 0€TOHA KOHCTPYKIIMH.
7.2.10 [Ins yBenwdeHHsI HECYIIEH CIOCOOHOCTH Ha Cpe3 KOPOTKHUX KOJIOHH C OTHOIICHHEM
BBICOTHI K pa3Mepy HauooJibIero nonepedHoro ceueHus I/h <5 ux pekomenayercst ycunmarb
KOCBEHHBIM apMHUpPOBAHHMEM B BHUJIE CBAPHBIX CETOK, CIIUPAJIEH MM C MOMOILBIO 3aMKHYTBIX
MHOTOCPE3HBIX XOMYTOB M Imuiiek ¢ maroM 80 - 100 MM TakuM 00pa3oM, 4TOOBI Kax bl
IIPOJIOJIbHBIN CTEPKEeHb ObUI 3aKpeIieH Ul O0IbLIeH yCTOMYMBOCTH B JIFOOOM HAIIPABIICHHH.

7.3 KapkacHble 31aHus

7.3.1 B KapkacHbIX 3/aHUSAX KOHCTPYKLHUEH, BOCIPUHUMAIOUIEH TIOPU30HTAIBHYIO
CEICMMUYECKYI0 HAarpy3Ky, MOXXET CIy)KUTb: KapKac, Kapkac C 3aIl0JIHEHHEM, KapkKac ¢
BEPTUKAJIBHBIMHU CBS35MH, JuapparMaMud WM sApaMHM JKEeCTKOCTH. B kauecTBe Hecymiux
KOHCTPYKLMH 3/1aHUI BBICOTOM OoJiee AEBATH 3Ta)keil ciieayeT, Kak MpaBUiIO, IPUHUMATh
Kapkachl ¢ auadparMaMmi, CBSI3SIMM WM sipaMu JkecTKocTH. Kapkacel 31aHuii ciemyer
MIPOEKTUPOBATh, KaK IPAaBUJIO, C PACIOJIOKEHHEM paM C JKECTKUMH y3JaMH B 000HX
HaIlpaBJICHUSX.

Jlnist KapKacHBIX 37aHUM BBICOTOM MeHee 7 M IpU CEMCMUYHOCTH 7 - 8 GayuioB JOMycKaeTcs
IPUMEHEHHE HapyXXHbIX CT€H M3 IITYYHOM KIAJKW M BHYTPEHHUX KeJIe300€TOHHBIX WU
METAJUIMYECKUX paM, HPU 3TOM JOJDKHBI BBIMOJHATHCS TPeOOBaHUS, YCTAHOBIIEHHbBIE VIS
KAMECHHBIX 3/1aHUMN.

7.3.2 COopHbIE 3JEMEHTHl KOJOHH MHOTOJTaXKHBIX KapKACHBIX 3[JaHUNA IO BO3MOXKHOCTHU
ClIelyeT M3TrOTaBIUBATh BBICOTOM B HECKOJBKO 3Taxel. CThIKM COOpPHBIX KOJOHH CIEAyeT
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pacrionararb B 30HE C HAUMEHBIINMU U3rHOAIOIIMMU MOMEHTAMH U BBITIOJIHATH C COSAMHEHUEM
IIPOJIOJIBHOM apMaTypbl BaHHOW CBAapKOM, JyroBOM MEXaHW3UPOBAaHHOM CBapKoOM Ha
MOJKIAAKAX MM PYYHOM IYyroBOM CBapKOM C INApHBIMU HAaKJIaJAKaMU U JIBYXCTOPOHHUMH
IBaMH, C yBeJIMYEHHOM Ha 25 % anuHoi# mBoB. CTHIKM KOJIOHH CO CTaJIbHBIMHU OrOJIOBHUKAMHU
JOTIYCKAETCsI BBIIIOJIHSTH C IOMOIIBbIO KPYIJIBIX HAK/IaI0K Ha AYTOBOM CBapKe.

7.3.3 B KOJIOHHAX paMHBIX KAPKACOB MHOTO3TAKHBIX 3/IaHUI MPH CEHCMUYHOCTH IIJIOMIAIKU 8
1 9 GalIoB Iar XOMYTOB He JIOJDKEH MpeBbimath +/7h, rae h - HanMeHbIIuil pasMep CTOPOHBI
KOJIOHHBI NPSIMOYTOJIBHOTO WJIH JABYTaBPOBOI'O ceueHHus. J(nameTp XOMyTOB B 3TOM ciydae
cllelyeT IPUHUMATh HE MEHEE 8 MM.

7.3.4 llenTpanbHas 30HA KECTKHX Y3JIOB JKEJIe300€TOHHBIX KAPKACOB 3/IaHUHU JIOJKHA OBITh
yCUJIEHAa C TOMOUIbI0 KOCBEHHOTO apMUpPOBaHHS B BHJE CBAapHBIX CETOK, CHUpaledl wiu
3aMKHYTBIX XOMYTOB, YCTaHABJIMBA€MbIX MO pacueTy. Eciau mo naHHBIM pacdyeTra KOCBEHHOE
apMHUpoOBaHHUe He TpeOyeTcs, TO yKa3aHHYIO 30HY y3Ja CleAyeT apMUpOBaTh KOHCTPYKTUBHO
3aMKHYTOH MonepeyHoi apMarypoil (XOMyTaMH) U3 CTEp’KHEH IHaMeTpoM HEe MEHee 8 MM C
marom 80 - 100 mm.

VYyacTku purened U KOJOHH, NMPHUMBIKAIONIME K LEHTPAIBHOW 30HE JKECTKUX Y3JI0B paM,
JIOJIKHBI apPMHUPOBATHCSI 3aMKHYTON MONIEPEYHON apMaTypoil (XoMyTaMu), yCTaHaBIMBaeMOU
o pacuery, Ho He Oosiee uem uyepe3 100 mMMm. /[IMHY ydacTKOB YCHUJIEHHOTO apMHpOBAHUS
clielyeT IPUHUMATh JUTs puresnieit e menee 1,5, 1t KOJIOHH - HAaMOOJIBIIYIO U3 IBYX BEJIMYHH:
1,5h u Ysl, re h - HauGonwmuii pazmep MonepeuHOro ceyeHus eMeHTa, | - BEICOTa KOJIOHHBI
B CBETY.

7.3.5 Jlnadparmel, cBsI3U U s/Ipa )KECTKOCTH, BOCIPHHUMAIOIINE TOPU30HTAIBHYIO Harpys3Ky,
JOJKHBI OBITh HENpPEpHIBHBIMM 10 BCEHl BBICOTE 3/JaHUs M pacroJiaraTbcsi B 000UX
HaIpaBJICHUSAX PaBHOMEPHO U CHMMETPHUYHO OTHOCUTENIBHO LIEHTpa TSDKECTH 3AaHus. B
Ka)KJIOM HaIlpaBJICHUH JOJKHO YCTaHABIMBATHCA HE MEHEe IBYX Auadparm.

JlomyckaeTcsi BO3BEICHUE 3aHHH C )KECTKOCThIO HUKHUX ATAKEH B JIBa pa3a MEHbIIICH (3MaHUS
C TUOKUM HIDKHUM 3TaXKOM) >KECTKOCTH BBIILIE PAcIoOOKEHHBIX dTaxkell. [Ipu pacuere Takux
31aHUM TOPU3OHTANIbHAS CelicMUYecKasi Harpy3Kka, onpezensiemMas 1o 1. 6.2.3, YMHOKaeTcsl Ha
ko3 durment 1,5.

7.3.6 be3purenbHblii Kapkac, B KOTOPOM (YHKIIMIO PHTEs BBIMOJIHACT TUIOCKAs
XKeJe300€TOHHAs IUTUTa MEePEKPhITHS, PEKOMEHyeTCsl IPUMEHSThH B CBA3€BOM BapuaHTte. J{is
YBEJIMYEHUS TOPU3OHTAIBHON  KECTKOCTHM  OE3pUrelbHOro  Kapkaca peKOMEHIyeTcs
UCII0JIb30BAaTh KOJIOHHBI MPSMOYTOJBHOTO CEUEHHUs, OAUH U3 TOPU30HTAIbHBIX pPa3MepOB
KOTOPOTO B JIBa pa3a 1 0oJiee 60I1bIlie BTOPOTO.

7.3.7 IlIar koJIoHH OE3pUTEIILHOTO KapKaca pEKOMEHIYeTCsl IPUHUMATD He 0oJiee 6 M B KOKIOM
HampaBlieHHU. MakcUMaabHOE PacCcTOSTHUE MeXAy nuadparMaMu He JIOJKHO MpeBbIaTh 12
M. TonmuHy MIMT NepeKkphITUil O6E3pUreIbHOTO KapKaca PeKOMEHIyeTCsl IPUHUMATh HE MEeHee
200 MM, ki1acc 6eToHa - He MeHee B22,5.

7.3.8 Ilpu pacuere HMPOYHOCTH HOPMAIBHOTO CEUEHHUS IUIUTHI MEPEKPBITUS Ha JEHCTBUE
M3rubaroniero MOMEHTa 10 TpaHU ¢ KOJIOHHOW apMUpPOBaHUE CEYCHHS IMOJIOCHI IIUPHUHOU B
YeThIpe MIUPHUHBI KOJOHHBI JJOJHKHO OBITh PACCYMTAHO Ha BOCTIpUATHE HE MeHee 75 % oliiero
MOMEHTa, NEHCTBYIOUIETO B 3aMEHSIONICH pame IIMPUHON, paBHOM IIary KOJOHH KapKaca.
[TonoBuHy 3TOM apMaTypsl HEOOXOAUMO MPOMYCTUTH CKBO3b TEJIO KOJOHHBI HIIM COETUHUTH C
MeTaJUInYeCcKOl 000UMOM, YCTaHOBJIIEHHON B MeCTE MePEeCeYeHUs IUTUThI U KOJIOHHBI.

7.3.9 B kauecTBe Orpa)KAAlOIIUX CTEHOBBIX KOHCTPYKIIMM KapKacHBIX 3/IaHUM CIEAyeT, Kak
IIPaBUJIO, IPUMEHSATH JIETKUE HaBECHBIE NMaHeM. JloIycKaeTcs yCTpOCTBO HApYKHBIX CTEH U3
HITYYHOW KJIaJK{, YAOBIETBOPsomel TpeboBaHusaM CHull I11-7 1 CHull 11-22.

7.3.10 Knanka caMOHECYIIMX CTE€H B KapKacHBIX 3[aHUAX JOJDKHA UMETh THMOKHE CBSI3U C
KapKacoM, He MPEMSTCTBYIOLINE TOPU30HTAIBHBIM CMELEHUAM KapKaca BJI0JIb CTEH.

Me:x 1y TOBEpXHOCTSIMU CTEH U KOJIOHH KapKaca JOJDKEH NPEAyCMaTpUBAThLCs 3a30p HE MEHEe
20 mM. Ilo Bceli yIMHE CTEHBI B YPOBHE IUIMT MOKPBITUS U BEPXa OKOHHBIX IIPOEMOB JIOJIKHBI
yCTpauBaThCsl aHTUCEHCMUYECKHUE T05CA, COEMHEHHBIE C KAPKACOM 3aHHUS.
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B mecrax mepeceueHHs] TOPIEBBIX U MOMEPEYHBIX CTEH C MPOJOJBHBIMA CTEHAMH JOJDKHBI
yCTPanBaThCsl AHTUCEHCMUYECKUE IIIBbI HAa BCIO BHICOTY CTEH.

7.3.11 KoHCTpYKIIMM HEHECYIIUX CTEH U3 IITYYHON KIaJKH (II03TAaXXHOM pa3pe3Ku) U y3iIbl UX
KPETUICHHUSI MOTYT KOHCTPYHPOBAThCA JIN0O Kak 3aloJHEHUE, ydacTBYIoOIIee B paboTe Kapkaca,
00 KaKk KOHCTPYKIIMH, OTICJIICHHBIE OT KapKkaca. 3aloJIHCHHEe, y4JacTBYHOIIee B paboTe
KapKaca, pacCUMTHIBAIOT U KOHCTPYHPYIOT KakK Auadparmy.

7.3.12 KoHCTpyKIMsSl Y3J70B MPHUMBIKAHHS JJIEMEHTOB CTEH, OTIEIEHHBIX OT Kapkaca, K
HECYIIMM KOHCTPYKIHMSM 3/aHUS JOJDKHA HCKII0YaTh BO3MOXKHOCTH IE€peladyd Ha HUX
Harpy3oK, JIEHCTBYIOIINX B MX IIOCKOCTH.

7.4 KpynHonaHe/bHbIe 31aHNUsI

7.4.1 3paHus U3 KeIe300€TOHHBIX IaHENe CcleayeT HPOEKTUPOBaTh C MPOJOJIbBHBIMU U
MONEPEYHBIMU CTEHAMHU, MEPEKPBITUAMU U MOKPBITUAMHU, OObEIMHEHHBIMU MEX]y co00H B
€IMHYIO IPOCTPAHCTBEHHYIO CUCTEMY, BOCIIPUHUMAIOILYIO CECMUYECKYIO Harpy3Ky.

7.4.2 CoenvHEeHUsI TAHETIEH CTEH W MEPEKPBITUI CIIeAyeT 00eCreunBaTh CBAPKOW BBITYCKOB
apMaTypbl WM 3aKJIaJHbIX JeTajeil, Ha O0odTax W 3aMOHOJMYMBAHHEM BEPTHKAIbHBIX
KOJIOJIEB MEX/Ty TPUMBIKAIOIMMHU MAHEISIMH U YJaCTKOB CTBIKOB 10 TOPU30HTAJIbHBIM IIBaM
MEJIKO3E€PHUCTHIM O€TOHOM C MOHMKEHHOU YCaIKOH.

3aMOHOJIMYMBAaHUE BEPTUKAIBHBIX [TOJIOCTEN MEX Ty IPUMBIKAIOLUMU MAaHEISIMU CTEH JIOJIKHO
OCYIIIECTBIISTHCA OETOHOM Kilacca He Hike B15 u He HIKe kiacca OeToHa maHesei.

7.4.3 Tlpu onvipaH# IEPEKPHITHI Ha HAPY)KHBIE CTEHBI 37[aHUS M HA CTEHBI y TEMITEPaTyPHBIX
IIBOB HEOOXOAMMO MpeycMaTpUBaTh CBAPHbIE COESIMHEHMSI BBIITYCKOB apMaTyphbl U3 MaHenen
MEPEKPBITUI C BEPTUKAIBHON apMaTypOl CTEHOBBIX ITAHENEH.

7.4.4 ApmupoBaHuE€ CTEHOBBIX IaHEJE CleAyeT BBINOJHATh B BUAE MPOCTPAHCTBEHHBIX
KapKacoB WJIM CBSI3aHHBIX MEXIY COOOM CBapHBIX ceToK. Ilnomaap BepTHKaIbHOU U
TOPU30HTAJIBHOM apMaTypbl, YCTAHABIMBAEMOW Yy KaXJOM IJIOCKOCTH IMAHENH, J0JDKHA
coctaBisiTh He MmeHee 0,025 % mnmomaan COOTBETCTBYIOIIEIO CEYEHUs CTeHbl. B ciydae
MIPUMEHEHUSI TPEXCIOWHBIX HAPYKHBIX CTEHOBBIX MaHeNel TOJIIUHY BHYTPEHHET0 OETOHHOTO
CJ0s cheayeT npuHuMarth He MeHee 100 mwm.

3aknagHbple J1eTald, CHyXallhe IS COEeIMHEHUs MaHeled MeXIy coOOM, HOJDKHBI ObITh
MIpUBApEHbI K pabouelt apmatype.

745 B wMecrax mepeceueHUss CTEH [OJDKHA pa3MeIlaThCsl BEpTHKAIbHAs apMarypa,
HEeMpepbIBHAS Ha BCIO BHICOTY 3/IaHUS, C COEJMHEHUEM OT/ENIbHBIX €€ 2JIEMEHTOB MEX 1y cO00M
Ha cBapke. [lnoniaapr nmonepevyHoro ceueHus yKazaHHOW apMaTypbl JOJDKHA ONPEAETIATHCS 110
pacuery, HO ObITh HE MEHEe:

JUIsL 3JaHUM BBICOTOM JI0 IISITHM 3TaXel BKIIOUMUTEIBHO, BO3BOJMMBIX Ha IUIONIAJKaX
ceficMHUYHOCTBIO 7 GaJLIoB, - 1 cM?;

B OCTaJIHBIX CIIydasx - He MeHee 2 cM2.

B MecTax nepecedeHusi BHyTPEHHUX CTEH C HAPYKHBIMH PEKOMEH/IyeTCs pa3MelaTh He OoJiee
65 % pacueTHOro KOJIMYECTBA BEPTUKAIBHOW apMmarypbl, pa3Melas OCTaJbHYI) YacThb
apMaTypbl BO BHYTPEHHHUX CTEHOBBIX MaHENAX Ha y4acTke He Oosiee 1 M OT MecTa nepeceyeHust
CTEH.

7.4.6 Tlo KOHTYpY OKOHHBIX U JIBEpHBIX MPOEMOB CJIEIyeT YCTaHABIMBATH BEPTUKAIBHYIO
apmatypy. [Ipu peryaspHoM pacnosioxKeHUU NpOeMOB 10 BBICOTE CTEHBI 3Ta apMaTypa J10JHKHA
MTOATAKHO CTHIKOBATHCH.

7.4.7 Tlpu pacnojiOKEHUH HENPEepPhIBHOM BEPTUKAIBbHON apMarypbl B 3aMOHOJIMYMBAEMBbIX
BEPTUKAIBHBIX MOJIOCTSIX MEXAY MHaHENSAMH CJIEeIyeT IpelyCMaTpuBaTh KOHCTPYKTHUBHBIE
MEpONpUATHS, 00eCIeUYnBaIOIINe COBMECTHOCTD Ie(pOPMHUPOBAHUS OETOHA 3aMOHOIMYUBAHHUS
c OeroHOM maHesned (LINOHKH, paclpe/ielieHHble 0 BBICOTE IaHENW; TOPU3OHTAIbHAs
apMaTypa, IepeceKaroas CThIK).

7.5 3naHus ¢ HeCylIMMHU CTEHAMH M3 MOHOJMTHOIO KeJie300eTOHA
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7.5.1 31anus U3 MOHOJUTHOTO >KeJe300eTOHA CeAyeT MPOEKTUPOBATH MPEUMYILIECTBEHHO
IIEPEKPECTHO-CTEHOBOM  KOHCTPYKTUBHOW CHUCTEMBl C HECYIIMMU WM HEHECYIIUMH
HapyXHbIMU CTEHAMH.

7.5.2 B 31aHusX ¢ HEHECYIIMMHU HAapyXHBIMU CTEHaMU BBICOTOW Oosiee 12, NEBATH WM MATH
TaXEeH TMpH pacyeTHOW ceilicMuyHOCTH 7, 8§ M 9 OaIOB COOTBETCTBEHHO CIIEAYET
IIpelycMaTpuBaTh HE MEHEE JIBYX BHYTPEHHUX HECYIIMX IPOJOJIbHBIX CTEH.

7.5.3 OxoHHBIEC U JBEpHBIC TPOEMBI B CTEHAX CIEAYET pacrojararb TakKuM 00pa3oM, 4TOOBI
paccTosiHUE OT BHYTPEHHEH CTEHBI 34aHUs JI0 IIpoemMa cocTaBisuio He MeHee 0,6 M.

7.5.4 IIpu pacuere KOHCTPYKIMH CIEAYET MPOBEPSITH IPOYHOCTD CIEIYIOIUX CEUEHHI:

- TOPU30HTAJIBHBIX U HAKJIOHHBIX CEUEHUH ITTyXUX CTEH U MPOCTEHKOB;

- BEPTUKAJIbHBIX CONPSHKEHUN CTEH;

- HOPMAJIbHBIX CEYEHHWH B OIOPHBIX 30HAX NEPEMbIYEK, CEUEHUH Ha MOoJ0ce MEXITy
BO3MOYHBIMU HAaKJIOHHBIMH TPELIMHAMU U 110 HAKIIOHHOM TpelnHe.

HezaBucumo oOT pe3ynbTaToB pacyera JOJDKHO TNpPedycMaTpUBaThCcs KOHCTPYKTUBHOE
apMHUpPOBaHHUE CTEH:

- 10 TOJII0 CTEH BEPTUKAIIbHON M TOPU30HTAIILHOM apMaTypo C IJIOMaAbl0 CEYEHUSI HE MEHee
0,05 % momaay COOTBETCTBYIONIETO CEUCHUS CTEHBI;

- B IIEPECEUYECHUSIX CTE€H, MECTaX PE3KOTO M3MEHEHHUS TOJILMHBI CTEHbI, Y TpaHel MPOEMOB - C
TJIONIABI0 CEUeHHNs apMaTyphl He MeHee 2 cM2.

7.5.5 MoHOIMTHBIE CTEHBI CJeAyeT, KaK MpaBUJO, apMHUpPOBaTh IPOCTPAHCTBEHHBIMU
KapKkacaMu M3 IUIOCKMX BEPTHUKAJIbHBIX KapKacoB, OObEIMHEHHBIX B MPOCTPAHCTBEHHBIN
KapKac C MOMOIIIbIO TOPU30HTAIBHBIX CTEPKHEN WU TUIOCKUX TOPU30HTAIBHBIX KapKacoB.

B mpocTpaHCTBEHHBIX KapKacax, HCHOJb3YeMbIX JUIS apMUPOBAHMS TOJS CTEH, IUIOCKUE
KapKachl JOJDKHBI yCTaHaBIMBAaThCcsl ¢ Imarom He Oosnee 900 MM MpH KOHCTPYKTUBHOM
apMupoBaHuu U He 60see 400 MM TTpU apMUPOBAHKH TIOJISI CTEHBI apMaTypOid, TpeOyeMoil 1o
pacyeTy CTE€H M3 IUIOCKOCTM Ha OCHOBHOE COYETAaHHWE Harpy3ok. JluameTp BepTHKaIbHOU
apMarypbl OpuHUMaroT He MeHee 10 MM, a TOPHU3OHTaJIBLHOM - HE MEHee § MM, IIar
TOPU3OHTAIIBHBIX CTEPKHEH, 00BEAMHSIONINX KapKachl, HE IOJDKEH MpeBbImath 600 M.

7.5.6 Kapkacsl, ucrosib3yemble i1 KOHCTPYKTUBHOTO apMHUPOBAHMSI MECT MEPECEUCHHs CTEH
Y FPpaHeil MpOeMOB, AOJHKHBI COCTOSITh U3 IPOIOJIBHBIX ApMATYPHBIX CTEPKHEW TUaMETPOM HE
MeHee 10 MM ¥ 3aMKHYTBIX XOMYTOB TMaMeTpoM 3 - 4 MM, yCTaHABIIMBAEMBIX C IIIaroM He 0oJiee
500 mm.

W3meHeHne IUIomaayM CeYeHUsi pacyeTHOM apMarypbl IO BBICOTE 3[aHUS PEKOMEHIYETCS
OCYIIECTBJIATh 3@ CYET U3MEHEHHUSI IUAMETPA MPOJA0IbHBIX CTEPKHEM, COXpaHssl HEU3MEHHBIM
MX YHCIIO U PACCTOSIHUE MEXKY HUMH.

7.5.7 Tlpu apMupoBaHUM Y3KHX MTPOCTEHKOB MUpHHOH 10 1000 MM clieryeT mpeaycMaTpuBaTh
HE MEHEE YeThIpeX IPOJOJIbHBIX APMATypHBIX CTEpKHEH IuaMeTpoM He MeHee 12 Mw,
00BeAMHIEMBIX 3aMKHYTHIMH XOMYTaMHU B IPOCTPAHCTBEHHBINM Kapkac. XOMYTHI JIOJKHBI
YCTaHABJIMBATHCS C IArOM He 00Jiee yIBOCHHOMN TOMIUHBI cTeHbI, 1iau 400 mm, wiu 20d.
7.5.8 CTpIKOBaHUKE 10 BBICOTE 3/1aHUA CTEPIKHEN TuamMeTpoM J1o 20 MM B apMaTypHBIX KapKacax
BBITIONIHSAIOT 0€3 CBAapKH, Bpa30exKKy.

7.5.9 Jlns npenoTBpaIeH st XpYIKOTO pa3pylIeHUsI B BEPTHKAIBHBIX CTHIKOBBIX COSMHEHUSIX
clenyeT  IpenycMaTpuBaTh  YCTAHOBKY TOPU30HTAIbHBIX  apMaTypHBIX  CTEpKHEM,
MIEPECEKAIOIINX BEPTUKAIbHBIA CTHIK. Ilomane cedeHHMs TOpU3OHTAIBHBIX apMaTypPHBIX
CTEPXKHEHN JOJDKHA ONPENEISITHCS U3 YCIOBUS BOCIPUATHS UM YCUIIMI PACTSYKEHUS, PABHBIX
0,2T (rne T - pacueTHOE€ yCWIHE CIBHra, JAEHCTBYIOIIETO B CTHIKOBOM COEJUHEHUH), U
npuHUMaThes He MeHee 0,5 cM? Ha 1 M JUTMHBI CThIKA B 3/IaHUSAX BBICOTOM 10 TATH dTaxell Ha
IUIONIAKAX ¢ CEHCMUYHOCTBIO 7 6amnoB u 1 cM?Ha 1 M JUTMHBI - B OCTANIbHBIX CITydasX.

7.5.10 Ilepembluku ciefyeT, Kak MpaBHIIO, apMUPOBATh MPOCTPAHCTBEHHBIMU KapKacaMH.
Kpaiinue npoJoabpHble CTEp)KHU CIEAYET 3aBOJAUTH 3a I'PaHb IIPOEMaA HA JUIMHY aHKEPOBKH I10
CHulI 52-01, HO He MeHee yeM Ha 500 mMm. C nenbio oOecrnieyeHns YCTOHUYUBOCTH MPOAOIBHBIX
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CTEep)KHEH B CXKATOM 30HE MPSMOYTOJILHOTO CEYEHHs MEPEMbIUKU UX CIEAYET 3aKpeIuIiTh OT
BBIIYYMBAHUS C TOMOIIBIO MTOTIEPEYHBIX CTEPIKHEH.

7.5.11 Illar momepeuHbIX CTEp)KHEH M0/vKeH ObITh He Oosee 10d (d - auameTp MPOIOIBHBIX
crepxHeil). [lonepeunsle cTepKHU JOJKHBI paciioyiaraTbesl Ha pacctosiHuM He 6osee 300 Mmm
OT OIIOPHOM 30HBI IEPEMBIYKHU.

7.5.12 Jlomyckaercsi BO3BEIEHHE 3AaHWH C BHYTPEHHHMH MOHOJIMTHBIMH CTCHAMU U
HapY)KHBIMH CTCHaMH W3 IITYYHOW KIaAKh. Pacuer M KOHCTPYHpOBaHHME TaKUX CTEH
OCYILECTBJISIOT aHAJIOTMYHO HEHECYIIUM CTEHAaM KapKacCHBIX 37aHH.

7.6 31aHus ¢ HeCYIIUMHU CTEHAMH M3 INTYYHOI KJIAJAKHU

7.6.1 Jlnst mTydHOW KIIAJKU HECYIIMX W CAMOHECYIIMX CTCH 3JaHHWW W 3aIOJHEHHS Kapkaca
PEKOMEHAYETCS IPUMEHSATH CIIEAYIOLNE N3NNI U MaTepUalbl:

a) KUPIHY TOJTHOTENBIN WIN MTyCTOTENbIN MapKu HE HIKE 75, MyCTOTHOCTBIO He BhIIe 25 % ¢
OTBEPCTUSIMH, MAaKCUMAaJbHBIA pa3Mep CEUeHHUsi KOTOpPhIX HE MPEBHIIIAET MHUHHUMAIbHOE
paccTosiHMEe MEXIy HMUMHM U 16 MM; JOIMyCKaeTcs HCHIOJIb30BaTh KUPIUY C HECKBO3HBIMU
MyCTOTaMH JUaMeTpoM 10 60 MM; Mpu CEUWCMHYHOCTH 7 OaJIOB JIOIMYCKAETCsl MPUMEHSTh
KepaMH4YECKHE KaMHHM MapKu He HWxKe 735;

0) CIUJIONIHBIE W MYCTOTENbIE KAMHU U OJIOKM W3 JIETKOT0 OeTOHAa CpeaHEH TUIOTHOCTHIO He
menee 1200 kr/m® kiacca B3,5 u Beime u Menkue OJOKU W3 SYEUCTOTO OETOHA CpemHeH
wIoTHOCTHIO He MeHee 700 kr/m® u3 Gerona kimacca B2,5 u BbIle;

B) KaMHU M OJIOKM MpaBHJIbHON (OPMBI M3 pPaKyIIEYHUKOB, M3BECTHSIKOB, TypoOB (Kpome
(enb3uTOBOr0) M JPYTrUX MPUPOJHBIX MaTepraaoB Mapku 50 u BbILIE; ISl 31aHUH BBICOTOH 110
JBYX JTaKEW CEMCMUYHOCTHIO HE Oojiee 8§ Oa/IOB MOMYCKAETCs MCIOIB30BaTh U3BECTHSK U
paKkyleyHUK MapKu He Huxe 35;

I) pacTBOpbl Mapku He Hmwke 50 Ha OCHOBE IIeMEHTa ¢ TIuIacTU(PUKATOpaMU W/WIIH
CreLUalbHBIMU JOOABKaMHM, OBBIIIAOIIMMH CLIEIUIEHUE PACTBOPA ¢ KUPIUYOM UM KAMHEM.

7.6.2 Knaziky B 3aBUCUMOCTH OT COITPOTHUBIICHHSI CEHCMUYECKUM BO3JEHCTBUSAM MOIPA3JIEINIAIOT
Ha KaTeropuH, OINpPEACIAEMbIE BPEMEHHBIM COIPOTHBICHUEM OCEBOMY DACTSIKEHHUIO I10
HEeTIepEeBS3aHHBIM IIIBaM (HOPMAJIbHOE CIIEIUICHHE), 3HAaYe€HHWE KOTOPOTO JIOJDKHO OBITh B
mpenenax:

knagka 1-if kateropun - R®, > 180 xITa (1,8 xrc/cm?);

Knazka 2-# kareropuu - 180 kIla > R®, > 120 xIla (1,2 xrc/cm?).

Jns  oOecrieyeHHs: HOPMATUBHOW BEJIMYMHBI BPEMEHHOIO COMNPOTUBJICHUS OCEBOMY
PaCTSDKEHHIO TP BEACHHUU KJIAJKU CIEAYEeT IPUMEHATh PACTBOPHI CO CIELHMAIbHBIMU
n00aBKaMH, MOBBIIIAIOUIUMH IPOYHOCTh HOPMAJIBHOTO CLEIUICHHsI KUpIuya (KamHsl, 0Jioka) ¢
pPacTBOPOM.

7.6.3 B mpoekte HeoOXoIuMMO yKa3blBaTh TpeOyemoe 3HaueHue R®, u mpemycMarpuBaTh
CreLMalbHble MEPONPUATHS (COCTaBbl PACTBOPOB, TEXHOJIOTHIO IIPOU3BOJICTBA padoT, yXo 3a
TBEpJEIOIIEH KIIJKOW), KOTOpbIE IMO3BOJAT C YYETOM KIMMATHUECKUX YCIOBHUH paiioHa
CTPOMTENbCTBA U OCOOCHHOCTEH NPUMEHSEMBIX CTPOUTEIbHBIX MAaTepHajOB IOJIYYUTh
HeoO0X0/MMble TMPOYHOCTHbIE NOKa3aTenu Kiaaku. I[Ipu mpoektupoBanuu 3HaueHue R®,
clieqyeT Ha3HauyaTb B 3aBUCHUMOCTH OT pE€3YJIbTaTOB HCIBITAaHUM, NPOBOJUMBIX B pPalioOHE
CTPOUTEIILCTBA.

IIpy HEBO3MOKHOCTH IOJIy4EHHS Ha IUIOIIAJKE CTPOUTEILCTBA, B TOM YHMCIIE HAa PacTBOPax C
n00aBKaMH, MOBBIMIAIOIIMMU TMPOYHOCTh CLEIUICHHS PAcTBOPOB € KUPIUYOM (KaMHEM,
610koM), 3HaYeHHs R, paBHOro Wiy mpesbimatomiero 120 kIla (1,2 krc/cm?), npuMeHeHne
KUPIHUYHON (KaMEHHOMW) KJIaJIKN HE JOMYCKaeTCs.

7.6.4 KoHCTpyKUMH M3 IITYYHOW KK HEOOXOIMMO pacCUMTHIBATh Ha OJHOBPEMEHHOE
NEVCTBHE TOPU30HTAJIBHBIX U BEPTUKAJIBHBIX CEICMUYECKUX CHIL.

3HayeHHe BEePTHUKAIBHOM celicMUYecKoil Harpy3ku Npu CEHCMUYHOCTH 7 - 8 OaJUIOB ciexyeT
npuHUMaTh paBHBIM 15 %, a mpu ceilcmuunoctu 9 6GamioB - 30 % coOTBEeTCTBYIOLIEH
BEPTUKAJIILHOW CTaTUYECKOU Harpy3ku. Hampasienue 1elicTBUS BEPTUKAIBHON CEHCMHUUYECKOU
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Harpy3Kku (BBepX WM BHU3) MPUHUMAETCS 00Jiee HEBBITOIHBIM ISl HAMIPSHKECHHOTO COCTOSTHUS
paccMaTpuBaeMoOro 3JeMEHTa.

7.6.5 BrimonHeHue 3MMHEH KIaJKd BPYYHYIO TpPU BO3BEJICHHM 3[aHUN Ha IUIOMIAJKE
CECMHUYHOCTBIO 8§ OaJIJIOB U MEHEE JIOMYCKAaeTCs C 00s3aTeIbHBIM BKIIOYCHHEM B PacTBOP
100aBOK, 00ECTICUNBAIOIINX TBEPJCHHUE PACTBOPA IMPU OTPHUIIATEIBHBIX TEMIIEpaTypax.

7.6.6 Jlomyckaercs BeOeHHME KIAJAKH TPH OTPUIATEIHHON TeMIleparype BO3ayXa U3
MOJIOTPETOrO 0 TMOJIOKUTEIBLHON TeMIlepaTyphl Kupnuya (kaMmHs, 0jl0ka) Ha pacTBopax 0e3
MIPOTUBOMOPO3HBIX J00aBOK C JaTbHEHIINM YKPBITHEM U BBIICPKKOW MPHU MOJIOKUTEITHHON
TeMreparype 10 Habopa IpoYHOCTH pacTBOPOM He MeHee 20 % MpoeKTHOM.

7.6.7 BpicoTa 3Taxka 3JaHUN C HECYIIUMHU CTCHAMHU W3 INTYYHOW KJIQJKH, HE YCHIICHHOUN
apMUPOBAHUEM WJIM IKEJIC300€TOHHBIMU BKJIOUEHUSMH, HE JOJDKHA TMPEBBIATh IPH
cericmuuHoctH 7, 8 u 9 6ayutoB cooTBeTcTBeHHO 5,0; 4,0 11 3,5 M.

7.6.8 Ilpu ycuneHWM KIIAJKA apMHPOBAHUEM HITU JKEJIe300€TOHHBIMU BKJIFOYCHHUSIMH BBICOTY
JTaXka ClIeyeT MPUHUMATh COOTBETCTBEHHO paBHOi 6,0; 5,0 u 4,5 M. [Ipu sTOM OTHOIIEHNE
BBICOTHI 3TaXKa K TOJIIIMHE CTEHBI IOJDKHO OBITh He Oosiee 12. He pekoMeHmyeTcst BO3BECHUE
HECYIIMX CTEH 3JaHUM M3 MEJKHX SYEHCTOOCTOHHBIX OJOKOB 03 Kele300€TOHHBIX
BKJIFOUCHU .

7.6.9 B 3maHusX ¢ HECYIMIMMH CTEHAMH BBICOTOW JBa 3Taka M 0OJjiee KpOME HapyXKHBIX
MIPOJIOJIBHBIX CTEH JOJDKHO OBITh HE MEHEE OJJTHOM BHYTPEHHEH HecyIlel Mpo10JIbHOM CTEHBI.
Paccrosiare MeX Ty OCSMHE TIOTIEPEYHBIX CTEH WIIH 3aMEHSIOIINX UX PaM JOJDKHO TPOBEPATHCS
pacyeToM U OBITh He Oojiee TpuBeAeHHOrO B Tabmuie 7.1. JlomyckaeTcs BMECTO 4YacTH
MOMEPEYHBIX CTE€H WJIM OTACITbHBIX YYaCTKOB TMPOJOJBHBIX CTEH TMpeaycCMaTpUBaTh
KeJe300€TOHHBIE PaMbl.

Tabnuma 7.1
Paccrosiane, M, mpu CeMCMUYHOCTH, 0aJI
Kareropus xmagku 7 8 9
1-g 18 15 12
2-51 15 12 9

IIpumeuanus

1. JomyckaeTcsi yBEJIMYMBATh PACCTOSHUE MEXIY CT€HAMU U3 KOMIUIEKCHBIX KOHCTpykuuit Ha 30 % mo
CPaBHEHHUIO ¢ YKa3aHHBIMH B TaOJIHIIE.

2. B 31aHUAX M3 MEJNKHX SYEHCTOOCTOHHBIX ONOKOB PacCTOSHHE MEXIy CTCHAaMH HE3aBUCUMO OT PacyeTHOH
CEHCMHUYHOCTH HE JIOJKHO MPEBBIATh 9 M.

7.6.10 Pa3mepsl 351eMEHTOB CTEH KaMEHHBIX 3JIaHHI ClelyeT ompeneisaTh mo pacuery. OHu
JOJIKHBI YIOBIIETBOPSITH TPEOOBAHUSAM, IPUBEICHHBIM B TaOIHIIE 7.2.

Tabnuna 7.2

Pa3mep snemeHTa cTeHbl, M, IPU

DJIEMEHT CTECHBI CEHCMUTHOCTH, Oaut
7 8 9

1. llupuHa MpocTeHKa, He MEHee, IIPH KIIaJIKe:
1-it kaTeropun 0,64 0,9 1,16
2-11 kaTeropuu 0,77 1,16 1,55
2. [llupuna npoema, He Goiee 35 3,0 2,5
3. OTHOIIEHNE NIMPHHBI TPOCTEHKA K IIHUPHHE MPOEMa, He MEHee 0,33 0,5 0,75
4. BrICTymI CTEHHI B IDIaHe, HE Ooiree 2 1 -
5. BeiHOC KapHM3a, HE Ooee:
U3 MaTepuaa CTeH 0,2 0,2 0,2
U3 KeJIe300€TOHHBIX JJIEMEHTOB, CBS3aHHBIX C aHTUCEHCMHYECKHMH 0.4 0.4 0.4
nosicaMu
JICPEBSIHHOTO 1,0 1,0 1,0

IIpumeuanus
1. HlupuHy YII0BBIX NPOCTEHKOB CIIEAYET MPUHUMATH Ha 25 ¢M OoJIbIIe, YeM yKa3aHo B TaOiuIie.
2. IIpoCTeHKM MEHbIIIeH IUPHHBI HEOOX0JIMMO YCHIIMBATH KENEe300€TOHHBIM 00paMIICHHEM MIIM apPMHPOBAHHEM.
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Pa3smMep anemMenTa cTeHsl, M, IpH
DJIEeMEHT CTEHBI CEHCMUYHOCTH, OaT

7 | 8 | 9
3. Ilpoems! OonbIeii NIMPHUHBI CIEAYET OKAHMIITH XKeJIe300€TOHHOH PaMKOH.

7.6.11 B ypoBHE NEpEKpPHITUH M MOKPHITUHA, BBHIOJHEHHBIX U3 COOPHBIX JKEI€300€TOHHBIX
JJIEMEHTOB, 0 BCEM CTEHaM 0€3 TPOIYCKOB U Pa3pbIBOB JIOJKHBI YCTPaUBaThCS
aHTHCEMCMUYECKHUE 1105Ca U3 MOHOJIUTHOTI'O JKeJIe300€TOHA C HENIPEPHIBHBIM apMUpOBaHueM. B
3/1aHUSAX C MOHOJIMTHBIMU >K€1€300€TOHHBIMU MEPEKPHITUIMH, 3aJ€JIaHHBIMU 110 KOHTYpPY B
CTEHbI, aHTUCEHCMUYECKHE 1105ICa B YPOBHE 3TUX MEPEKPHITHH JIOIYCKAETCsl HE YCTPauBaTh.
[InuTel mEepekphITUl (MOKPBITHI) JODKHBI COCOUHATHCA C AHTHUCEUCMHUYECKHUMH T0SICaMU
MIOCPEJCTBOM AHKEPOBKM BBIIIYCKOB apMaTypbl WM CBapKOM 3aKIaJHbIX JeTajeil.
AHTHCEHCMHYECKHE TI0sfCa BEPXHEro JTa)xka JOJDKHBI OBITh CBSI3aHBI C  KIJIAQJKOU
BEPTUKAIbHBIMU BBIITYCKaMU apMaTyphl.

7.6.12 AnTHCEelicMUYECKUH TOsIC (C OMOPHBIM Y9aCTKOM TIEPEKPHITHS) JOJDKEH YCTPanBaThCs,
KaK [IpaBUJIO, HA BCIO IIMPUHY CTEHBI; B HAPYKHBIX cTeHaX ToiamuHoi 500 MM 1 OoJiee mupHuHa
nosica MokeT ObITh MeHbI1Ie Ha 100 - 150 mm. BeicoTa nosica 1okHa ObITh HE MEHEE TOJIUHBI
IUTUTHI IEPEKPBITHS, K1acc OeToHa - He Huxke B15.

[IpoionbHYI0 apMaTypy aHTUCEMCMHMUYECKOTO MOsiCa YCTaHABIMBAIOT MO pacyeTy, HO HE MeHee
YeTbIpex cTepkHed nuamerpom 10 MM npu celicMUYHOCTH 7 - 8 06ajUIOB U HE MEHEe YeThIpex
cTepxHell nuamerpoM 12 mm - ripu 9 Gasax.

7.6.13 B compspkeHUSIX CTEH B KKy JOJDKHBI YKIIAIBIBATHCS apMaTypHBIE CETKH OOmIeH
TJIONTABI0 CeUeHHs MPOJIONBHON apMaTypsl He MeHee 1 cM?, JmHOM He MeHee 1,5 M uepes
700 MM 110 BBICOTE IIpH ceicMUYHOCTH 7 - 8 6ayioB u yepe3 500 mm - mpu 9 Oannax.

7.6.14 CeiicMOCTOMKOCTh CTEH 3[JaHHWA W3 MITYYHOW KIAaJKU CJEIyeT YBEINYHBAThH
apMHUpOBaHUEM KJIa/IKH, BBEJICHHEM 5KeJIe300€TOHHBIX BKIIIOUEHHH € CO3JTaHNEM KOMIUIEKCHBIX
KOHCTPYKIUH, COYETaHUEM 3TUX CIIOCOO0B WU IPYTUMHU SKCIIEPUMEHTAIBHO 000CHOBAHHBIMU
METOJJaMHU.

ApMUpOBaHHE KIAJKH CIEAYyeT OCYIIECTBIISATh CETKAMM B TOPU30OHTAJIBHBIX IIBaX H
BEPTUKAIBHBIMUA OTJEIBHBIMU CTEPKHSAMM WM KapKacaMu, pPa3MELIa€MbIMHU B TeJE KIaJKH
WIKM B IITYKaTypHBIX ciosgX. BepTukanbHass apmaTypa JOJDKHA OBITh HENPEPHIBHOM U
COCUHATBCA C aHTHUCEHCMHYeCKMMHU TosgcamMu. CoelMHEHUE BEPTHKAIBHOW apMaTyphl
BHaxJiecT 0e3 cBapku He pomyckaercs. [lpu pa3memieHun BepTHUKaIbHOW apMaTypbl B
HITYKaTYpHBIX CJIOSX OHAa JOJDKHA OBITH CBS3aHA C KJIAJKOW XOMYTaMH, PAclOOXKEHHBIMU B
TOPU30HTAJIBHBIX IIBAX KIAJKH.

BepTukanbHble Kelne300€TOHHBIE BKIIOYEHHUS (CEpACYHUKH) JIOJDKHBI  YCTpauBaThCs
OTKPBITBIMU HE MEHEE YEM C OJJHOU CTOPOHBI U COEAUHATHCSA C AaHTUCEHCMHUUYECKUMU TOSICaMHU.
[IpononbHas apmaTypa BEpTUKAIBHBIX OOpaMJIEHMH MPOCTEHKOB JOJDKHA OBITH HAJIEKHO
COEIMHEHA C TOPU30OHTAJIbHBIM apPMUPOBAHUEM XOMYTAMH, YIOKEHHBIMU B TOPU30HTAIBHBIX
mBax knagku. Kinacc 6etoHa BkitoueHUN NOMKeH ObITh He Hibke B15, a mmomans cedenus
MIPOJIOJILHOM apMaTyphl He 0oJpKHA npeBbimath 0,8 % miomaay ceueHus: 6eToHa MPOCTEHKOB.
7.6.15 BHyTpeHHUI >Xene300€TOHHBIA CIOW TPEXCIONHBIX CTEH MOJIKEH BBIMOJHATHCA W3
OeroHa Kkiacca He Hike B15 u umets tonmuny He meHee 100 M.

ApMHpOBaHUE BHYTPEHHETO KEIe300€TOHHOTO CIIOsI IPUHUMAIOT 110 pacyeTy.

BHemHue ciou TPEeXCIOWHBIX CTeH (KUPIMUYHBIC) JOJDKHBI OBITH CBSI3aHBI MEXAY CO00i
TOPU30HTAJIBHBIM apMHUPOBAHUEM, IPOIMYCKAaeMbIM CKBO3b BHYTPEHHHUI cioii OeToHa u
yCTaHaBJIMBAaEMBbIM IO BbICOTE C arom He 6osee 600 Mm.

IlepekpbITHS ¥ MOKPHITHS JOJDKHBI ONTUPATHCS HA BHYTPEHHHM Kel1e300€TOHHBIN CIIOH CTeH.
7.6.16 IlepBble STaku 3AaHUM, HCIOJb3yeMblE MOJ MarasMHbl W Jpyrue HNOMELICHMUS,
TpeOyromre OoJbIION CBOOOAHON MIIOLIaaM, CIEAYET BBINOJHATH B KeIe300€TOHHBIX WM
CTAJIbHBIX KOHCTPYKLUAX.
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7.6.17 IlepeMbluKM JOJDKHBI YCTPaWBaTbCs, KaK IPABWIIO, HA BCIO TOJIIHMHY CTEHBI HU
3aJ1eNbIBaThCs B KKy Ha Ii1youny He meHee 350 mm. [Ipu mmpune npoema 1o 1,5 m 3aznenka
nepeMbliek gomnyckaercs Ha 250 MM.

7.6.18 JIBepHble M OKOHHBIE NMPOEMBI B CT€HAX JECTHUYHBIX KICTOK 3/aHUN U3 IITy4YHOH
KJIQJIKA TIPU PacdeTHOM celicMu4HOCTH 8 - 9 0ayIOB JOJDKHBI MMETh KeJIe300€TOHHOE WIIH
MeTaJUTHIecKoe oOpamIIeHHE.

7.6.19 B 31aHusAX BBICOTOM TpH dTa)ka U 00JIee ¢ HECYIIMMHU CTEHAMH M3 IITYYHON KIIaJK{ Ha
IUIOLIa/IKaX CEMCMHUYHOCTBIO 9 OallyIOB BBIXOJIbl U3 JIECTHUYHBIX KIETOK CIEAyeT yCTpauBaTh
10 00€ CTOPOHBI 3/1aHUSI.

7.7 3naHus ¢ HeCyIIUMHU CTEHAMH M3 KPYIHBIX 0JIOKOB

7.7.1 KpynHOOI0YHBIE 34aHUS CIIEAYET IPOSKTUPOBATH CO CTEHAMH IPEUMYIIECTBEHHO JBYX-
WIK TpexpsaHON paspe3ku. JlomyckaeTcsi coueTaHwe pa3iMyYHBIX pa3pe3oK Ha OJOKU B
HapY)XHBIX U BHYTPEHHUX CTEHAX.

7.7.2 PaccTosiHMe MEXIy IMOTEPEYHBIMA CTEHAMH M pPa3Mepbl JJIEMEHTOB CTEH CIeIyeT
MPUHUMATH 110 TabuuuaM 7.2 ¥ 7.3 Kak Juist Kiaaku 1-i kareropumu.

7.7.3 BepTHKaJIbHBIC TIBBI MEXKIY MTPOCTEHOYHBIMU OJIOKAMU JOJDKHBI OBITH Ha KaXKI0OM 3TaXKe
NepeBs3aHbl MOSICHBIMHA OslokamHu. Jlomyckaercsi HE yCTpamBaTh MEPEBSA3KY IIBOB B MeCTaxX
MPUMBIKAHHUST CTEH PA3UYHBIX HAINPaBICHUHA TPU 00S3aTEIHHOM YCTPOWCTBE HAICKHOU
TOPH30HTAIEHOW apMaTypHOH CBSI3W MEXy HUMH U HATMYMHA MOHOJIUTHBIX KeJIe300€TOHHBIX
AIIEMEHTOB, BOCIIPUHUMAOIINX PACYETHBIC YCHIIUS Cpe3a MO HETePeBsS3aHHBIM IIIBaM.

7.7.4 bnoku MOTYT OBITH BBITIOJTHEHBI M3 OETOHA, B TOM YHCJIE JIETKOTO, Kilacca He Hike B2,5,
a TaK)Ke M3TOTOBJICHBI M3 KUPIAYA, IPYTUX MTYYHBIX MaTEPUAIOB U pacTBopa (cM. 1. 7.6.1) ¢
WCIIOJIh30BaHUEM BHOpHpoBaHus B (hopmax Ha BuOpocrose. HopmanpHOE clierienne Kupnuda
(kaMHsI) ¢ pacTBOpOM B OioKkax M0 KHO ObITh He MeHee 120 kI]a.

7.7.5 CreHoBbie OJIOKA JTOJDKHBI UMETh IO TOPIEBBIM BEPTUKAIBHBIM TPaHSAM Ia3bl WA
YEeTBEPTH.

7.7.6 Koncrpykuueir 0J10KOB MOTYT OBITh TPETYCMOTPEHBI BEPTUKAIbHBIC TEXHOJOTHUECKHE
MyCTOTBl  JJI1  BKJIIOYEHMs]  yTeruIuTens. bioku  JOmKHBI  OBITh  apMHUPOBAHBI
MIPOCTPAHCTBEHHBIMH KapKacaMH C pa3MeIeHUEM ITIOCKUX KapKacoB Mo KOHTYpY. [Ipu oxHo-
U JBYXpATHOM paspe3kax HEoOXOoauMa YCTaHOBKA JOTOJHHUTENIBHOTO TOPU30HTAIBHOTO
Kapkaca B cpeqHeil yactu Onoka. BepTukanpHas apmarypa B OJIOKax yCTaHaBJIMBAeTCs I10
pacuery, HO He MEHee IBYX CTepikHed auamerpoM 8 mm kimacca A240 (A-1) mo kaxmaoi
OOKOBOW rpaHu.

7.7.7 broku T0JKHBI COEIUHATHCS MEX]Ly COO0M CBapKO 3aKJIaJHBIX JIeTallel U BBIITYCKOB
apMmatypsl. BeprukanbHas apMaTypa Mo TOpLaM IMPOCTEHOYHBIX OJIOKOB, B TOM YHCJIE Ha
[IIyXUX y4acTKax CTEH, JIOJDKHA ObITh COEMHEHA C BBIIIYCKaMU apMaTypbl U3 (yHIaMeHTa,
BEPTUKAIBHONW apMaTypod BbIIIE- U HIDKEIEKAIIMX MPOCTEHOYHBIX OJOKOB, B TOM YHCIIE
OJIOKOB CMEXHBIX dTaXKeH, U 3aaHKepeHa B aHTUCEMCMHUUYECKOM I0SICE MEPEKPHITUSI BEPXHETO
JTaxa.

7.7.8 IlpomonpHas apmarypa COCEIHHUX TOSCHBIX OJIOKOB, B TOM 4YHClIe U OJIOKOB
MPUMBIKAIOIIUX CTeH, [JOJDKHa OBbITh COEAMHEHa Ha CBapke C  MOCIEAYIOIINM
3aMOHOJINYMBAHUEM CTHIKOB.

7.7.9 B mnosicHbIX OJIOKax JOJKHBI OBITh MPEAYCMOTPEHBI OTBEPCTUS JUIS MPOIyCcKa
BEPTUKATBHON apMaTyphl, COSAUHSIIONICH MPOCTEHOYHbIE OJIOKH pa3HBIX dTaXkKei, MecTo A
yKJIaJKi OeTOHa aHTHCEWCMUYECKOTO TMOsCa M BBITYCKOB apMaTypbl AJisi CBA3M OeTOHA
MOSICHOTO OJI0Ka ¢ GETOHOM aHTHUCEHCMUYECKOTo Mosica.

7.7.10 B ypoBHe NepeKphITUI M MOKPHITUH, BBHIMOJHEHHBIX U3 COOPHBIX JKEI€300€TOHHBIX
IUTUT, TI0 BCEM CTEHAaM JIOJDKHBI YCTPauBaThCSl aHTHCEUCMUYECKUE TOsCa U3 MOHOJIUTHOTO
0eToHa, 0ObEIUHSIONINE BBIMTYCKH apMaTypbl U3 TOPILOB IUIMT MEPEKPHITHH U BBIMYCKH U3
MOSICHBIX OJIOKOB.
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7.7.11 HlupuHa aHTHCEHCMHYECKOTO MoOsica AODKHA ObITh He MeHee 90 MM, BbICcOTa -
COOTBETCTBOBATH TOJIIMHE IUTUT MEPEKPHITUH, Kiacc OeToHa - He Huxke B15. [Ipu moxbope
apMaTypbl aHTUCEHCMHYECKHUX II0SICOB JOMYCKAETCsl YYUTHIBATH IPOJOJBHYIO apMarypy
MOSICHBIX OJIOKOB.

7.7.12 CBs3p MEXIy NPOAOJBHBIMH W TIONEPEYHBIMH CTEHAMH CJeayeT OOecledynBaTh ¢
MOMOIIBI0 CBapKH 3aKjaJHbIX JeTajledl WM BBIIYCKOB apMaTypbl, 3aMOHOJIMYMBAHUEM
BEPTUKAJIBHBIX CTHIKOB, YKIIAIKOW apMaTypHBIX CETOK B Ka)KJJOM FTOPH30HTAIIEHOM PACTBOPHOM
LIBE U aHTUCEHUCMHUYECKOM MO0sICE.

7.7.13 JInst mOBBIMIEHUST CEMCMOCTOMKOCTH 3/IaHUHN M3 KPYITHBIX OJIOKOB CIIEyeT YCTPAUBATh
BEpPTHUKAJIbHbBIE JKEJI€300€TOHHbIE BKIOUEHUS B MECTAX IEPECEUEHUs U B CBOOOIHBIX TOPLIAX
cTeH. Iy yBenu4eHUs TOPU30HTAIBHON KECTKOCTH IIYyXHUX YYaCTKOB CTE€H B BEPTHKAIbHBIX
[IBaX MEXAY MPOCTEHOYHBIMH OJIOKAMU MOTYT TaKK€ YCTPauBaThCsl OCTOHHBIC IIMOHKH U
CBapHbIE CBS3U BBIITYCKOB FOPU30HTAILHOM apMaTypbl COCETHUX OJIOKOB.

7.8 JlepeBsiHHBIE 3JaHUS U COOPYKEHHU S

7.8.1 JlepeBsiHHBIC 37aHUSI B CEWCMHYECKUX PaOHAX PEKOMEHAYETCS CTPOMTH B OJUH-TPH
3Ta’ka ¢ IPEUMYILECTBEHHBIM HUCII0JIb30BAHUEM CUCTEM BOJSTHOTO OTOIJICHHUS.

7.8.2 KupruuHble M€Y ¥ WX JBIMOBBIE TPYOBI PEKOMEHIYETCsl MPUMEHSATh B JIEPEBSHHBIX
3aHUSAX JUIsl palOHOB C MHTEHCHUBHOCTBIO 3emiieTpsiceHus 10 8 6aos. B 8- u 9-0amnbHbIX
pailoHax KaMeHHble KOHCTPYKLIUU OTOIUTENBHBIX CHCTEM CIEIYeT BO3BOJUTH TOJBKO B
METAJUTMYECKON 000HMe, HCKIIOYAIONIEH TMOBPEXKACHHE TeYeil W WX JBIMOXOJOB TPH
3eMJIETPSICEHUU.

7.8.3 Cremyer mpemycMaTpuBaTh AaHKEPHBIE COCIAWHEHHS, KpEISIIUe KOHCTPYKIUIO
HaAQyHIAMEHTHOU YacTh K (PyH/IaMEeHTYy.

7.8.4 KoHCTpYKIIMH IEPEBSIHHBIX 3JaHUN PEKOMEHIYETCS IPUMEHSTh B BUJIE:

- OpeBeHYAaThIX U OpYyCUYATHIX HECYHIUX U OTPAXKIAIOUIUX KOHCTPYKIUI;

- KapKacHbBIX ¢ OOIIMBKOM JOCKaMU M BHYTPEHHUM yTEILIUTENEM;

- IIUTOBBIX MOJHOCOOPHBIX KOHCTPYKIIU;

- OTJIETBHBIX KOHCTPYKITUH OalloK, (pepM, apoK, CBOJIOB U paMm.

7.8.5 KOoHCTpYKTHBHOE pEIICHUE Y3JIOBBIX COCAMHEHUW M CTBHIKOB JIOJDKHO O0OeCreuynBaTh
COBMECTHYIO pabOTy Bcex dacTeil 3/1aHusi, 00ecreurnBaTh MPOYHOCTh U YCTOWYMBOCTH BCETO
3/1aHUS B LEJIOM.

7.8.6 JlonroBe4HOCTh JEPEBSIHHBIX KOHCTPYKIMM JOJKHA 00ECIeUnBaThCA B COOTBETCTBUU C
yKazaHusaMu CHull 11-25.

7.9 KoHCTPpYKUIMH MHKEHEPHBIX KOMMYHUKANUi. BogonpoBoaHbie CHCTEMbI

7.9.1 Tpaccol TpyOOIIPOBOJOB JIOJIKHBI MPOKIIAJBIBATHCS 110 TEPPUTOPUH CTPOUIIOMIATKH C
YCTOWYMBBIMU TIPU 3EMJICTPSACEHUSX TPYHTOBBIMU cpelamu, u30eras MpocajouHble U
BUOpOpazKIKaeMble TPYHTHI, YIUTHIBas PEKOMEHIAINH pa3iena 15 CHull 2.04.02.

7.9.2 Cuctema BOJOCHAaOXEHHsSI B COCTaBe MHKpOpaiioHa JOJDKHA OBITH 3aKOJIbIIOBAHA,
obOecrieunBasi MojAa4dy BOJBI Ui TYIIEHHS BO3MOXHBIX TI0KapoB TOCIE BO3JACHCTBUS
3emiIeTpsiceHusa. B opraHuzanuu cXeMbl BOJOCHAOXKEHHUS CIEAyeT YUUTHIBaTh TaKKe
peKOMeHIaluu II. 8.5 CHuII 2.04.02.

KoHCcTpyKTHBHBIE —pellleHHs Tpu MpPOKIaJKe TPyOONMpPOBOAOB B  MPOCAIOYHBIX U
neOpMUPYEMBIX TPYHTaX JOJDKHBI YYUTHIBATh BO3MOXKHBIE MPOTEYKH BOJBI (BBIMBIB U
NMepeyBlIaKHEHWEe TPYHTOB U, Kak CIEACTBHE, W3MEHEHHE WX TMPOYHOCTHBIX U
ne(OpMaAIMOHHBIX XapaKTEPUCTHUK).

7.9.3 VY3n0Bble COEIUMHEHHS W MeCTa MOBOPOTOB TPYyOOTNPOBOJOB CIEAYyeT pa3MeliaTbh B
CMOTPOBBIX KOJIOAIAX JJISi BOBMOKHOCTH KOHTPOJISL U BBITIOJHEHHS HEOOXOAUMBIX PEMOHTHO -
npo(UITaKTUYECKUX paldoT.

7.9.4 Martepuan TpyO BBIOMpAeTCs ¢ y4eTOM pacyeTHOH JOJTOBEYHOCTH BOIOMPOBOIHON
CUCTEMBl M TPOYHOCTH UX KOHCTPYKIIM HAa OCHOBHBIE M OCOOBIE COUETaHUS HArpy30K MPHU
pacuyeTHOM CeMCMUYECKOM BO3/ICHCTBUU.
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PexomenyeTcst mpokiiaka BOJAOIPOBOJIOB U3 PAaCcTPYOHBIX TPYO € YINPYIHMH MaH)KETaMH,
MO3BOJISIOMIMMU CEKIHSIM TPYO neopMupoBaThes 6e3 HapyIIEHUS T€PMETUIHOCTH.

7.9.5 Y cMOTpOBBIX BOJOIPOBOJHBIX KOJOIEB JODKHO OBITH HeJeGopMUpyeMoe TPyHTOBOE
OCHOBaHHUE JINOO OETOHHOE JHMIIE, UCKITIOYAIOIIee MPOCAIKN M MOBPEXKICHUS KOHCTPYKLIUH
CTEH KOJIOALA.

[Tpu pacueTHO¥ celicMIUYHOCTH 9 6aTOB CTEHBI U JJHUIIE CMOTPOBBIX KOJIOALEB JIOJKHBI OBITh
apMUPOBaHbBI CIACAYIONUIUM 00pa3oM:

- Tmpu TIyOMHE 3aJI0KEHUS KOJIoAma 0 3 M B KpPYIJIBIX KeJIe300€TOHHBIX 3BEHBSIX
YCTaHABJIMBAIOT apMaTypy IO TUHOBOMY NpoekTy. [Ipu rioyOoune Gonee 3 M KOHCTPYKUHUS
CTEHKH KOJIOJLIAa IPOBEPSIETCSI pacueTOM B COOTBETCTBUU C KOHKPETHBIMU HarpyskaMu U
YCIIOBUSIMU CTPOUTEINILCTBA;

- JHUILE CMOTPOBOTO KOJIO/IA ApMUPYIOT METANIMYECKUMU MIpyTKaMu guameTpom 8§ - 10 MM
yepe3 150 MM 1100 apMaTypHBIMU CETKaMH, IUIOIIA/(b CEUEHUSI apMaTypbl KOTOPBIX J0JKHA
OBbITh HE MEHEE IUIOIIA/IU CEUEHUS METAITINYECKUX PYTKOB.

7.9.6 I1IBBI COOPHBIX KOHCTPYKIMH CTEH KOJOIA Ha TPOCATOYHBIX U Pa3KMKAEMBIX TPYHTaX
JOJIKHBI OBITh 3a4€KaHEHbI JJIs1 UCKIIFOUEHUS TPOCAYMBaHUS BOJIbI B TPYHTOBYIO CPELY.

7.9.7 Tlpu BBOJE TpYyOBI B CMOTPOBOHM KOJOJCH WJIM 3JaHUE CJICAYeT MpeayCMaTpHUBATh
VOPYTyl 3aeiKy TpyObl B CTEHKaxX KOJOJALA M MojBaja (TEXHUYECKOTO IOATOJbS)
MaTepuagaMi, YIpPyrue CBOWCTBA KOTOPBIX HMEIOT JIOJITOBEYHOCTh, COMOCTaBUMYIO C
pacueTHbIM BpeMEHEM JKCIUTyaTaluy 0ObeKTa.

IIpu pacueTHO#l ceficMU4YHOCTH 9 OalioB B MecTax BBOJA B 3[aHHE TPYO BOJONPOBOJHBIX
CHUCTEM YCTPaWBAIOT JAe(POPMAIMOHHBIA KOMIIEHCATOP, TMO3BOJISIONIMN HEHTpaIN30BaTh
KoJieOaHusl U BO3MO’KHBIE OCAJIKH 31aHUS U TPyOOIIPOBO/IOB.

7.9.8 BHyTpeHHSS pa3BoAKa BOJOMPOBOIHBIX KOMMYHHKAIMA JOJDKHA OBITH HAJEKHO
3aKpeIuIeHa K HECYIUM KOHCTPYKIHUSM.

7.9.9 Crosiku TpyOONPOBOJHBIX CHUCTEM JOJDKHBI TMPOKJIAIBIBATHECS B MECTaX HaMMeEHee
VS3BUMBIX TPU  3€MJIETPSICEHUHM (BHYTPEHHUE CTEHbI, CTEHbl JIECTHUYHBIX KIJIETOK,
CaHTEXHHYECKHE OJIOKU U T.II.).

7.10 Kanajau3anuoHHbIe CHCTEMBI

7.10.1 Ha TeppuTOopuHM CTPOUTEIHCTBA C MPOCATOYHBIMH TPYHTAMH B JOTOJHEHHUE K
TpeOoBaHUsAM CHull 2.04.03 HeoOXOOMMO TpeaycMaTpuBaTh KOMILIEKC paboT 1o
0J1aroycTpOMCTBY TEPPUTOPHUH C BOJIOOTBOJAOM MOBEPXHOCTHBIX BOJI (JI0KIEBBIX, TAJBIX U AP.)
U aBapUMHBIX PA3JIMBOB, UCKIIOYAIOIINUX 3aTOIUICHHE I0/IBAJIOB, MOJIYIIOBAJIOB U IUIOMIAIOK
BO3JIe (YHJAMEHTOB 3/IaHUN U COOPYKEHUH.

7.10.2 Tlpu cTpouTenbcTBE OOBEKTOB KaHAIM3AI[MOHHBIX CHCTEM CIIEAyeT BBINOJIHATh
TpeboBaHus CHull 2.04.03 ¥ TPOBEPSTHh NMPUHATHIE KOHCTPYKTUBHBIC PEIICHUS PACUETOM HX
MIPOYHOCTHBIX U J1e(hOPMALIMOHHBIX XaPAKTEPUCTUK C YUETOM COCTOSHUS TPYHTOBOM Cpellbl U
CEMCMHUYECKUX BO3AECHCTBUH.

7.10.3 Marepuansl TpyOHBIX KOHCTPYKIHUH, pa3MellaeMbIX B TpPYHTE, IOJIKHBI HMETh
pPacUeTHYIO I0JITOBEYHOCTH, COTIOCTABUMYIO CO CPOKOM IKCIUTYaTalluy 3IJaHUN U COOPYKCHHIA.
7.10.4 B KOHCTpYKIUSAX TPpyOOIPOBOJOB, B KOTOPHIX BO3HUKAIOIINE YCUIIUS HE MOTYT OBIThH
BOCIIPUHATHI  CTBIKAMU TpPyO, [OJDKHBI TPENyCMAaTPUBATHCA KPEIUIEHUS U YIOPBI,
BOCIIPUHHUMAIOIIUE TIEpEMEIICHHUS TPYO.

7.10.5 Tpacchl KaHaIM3aIMOHHBIX CHUCTEM JIOJDKHBI MPOKIAIBIBATECA B yCTOMYMBBIX
TPYHTOBBIX CpeJlax.

7.10.6 Ha yuacTkax ¢ TEKTOHHYECKMMH pazloMaMH Ha TpyOONpoBOAax CIEAyeT
MpelycMaTpuBaTh KOMIIEHCATOPHI U YIIPYTUE CTHIKOBBIE COCTMHEHHSL.

7.10.7 Kananu3anoHHbIE CTOSIKM TpyO JOJIKHBI KPENHUTbCA K HECYIIMM KOHCTPYKLHUSM Ha
KQKJIOM 3Ta)Ke HaJIS)KHBIMU KpPETeKHBIMU YCTPOICTBAMHU C KOMIIEHCATOPAaMH MEepPEMEIeHU;
B KaHAJIM3AIIMOHHBIX CUCTEMaX PEKOMEHIYEeTCS MPUMEHEHHUE MIaCTMACCOBBIX U IPYTUX JIETKUX
TpYO ¢ THOKMMH CTHIKOBBIMH COETUHEHUSMHU.
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B paiionax ¢ celicMuuHOCTBIO Oojiee 7 GayuioB 3ampeniaeTcsi MPUMEHEHHE KepaMHUECKUX U
YYT'YHHBIX TPYO BO BHYTPEHHUX KaHAIM3AIIMOHHBIX CHCTEMaX.

7.11 IloanopHbIe CTEHBI

7.11.1 TloamopHele CTEHBl yCTpauBalOT IPU IOATOTOBKE CTPOUTEIbHOW IJIOLIAAKH U
0JIarOyCTPOMCTBE TEPPUTOPUU JKHUIIOH 3aCTPOUKH.

7.11.2 B ceiicMu4eckux paliOHAaX Ha TEPPUTOPHUM IKHIJIOW 3aCTPOHKH PEKOMEHIYETCs
HCI0JIb30BaTh MOJIOPHBIE CTEHBbI OOJETYEHHOIO THUIIA, B TOM YMCJE MOJANOPHBIE CTEHKU U3
IEOpEIIETOK C MJIACTUKOBBIM KapKacoM U IPYrue TUIIbl apMOIPYHTOBBIX CTEH.

7.11.3 IlpumeHeHHEe KaMEHHOW KKK HACyXO JIONMYCKaeTcs JUIs TOANOPHBIX CTEH
npoTsbkeHueM He Oosiee 50 M. B cTenHax BbIcOTOM 5 M 1 0oJjiee, BBINOIHIEMBIX U3 KaMHEH
HENPaBWIBHOM (POPMBI, ClleayeT yepe3 Kak/Ipie 2 M 10 BBICOTE YCTPAaUBaTh MPOKIIAIHBIC PSIIbI
13 KaMHeH paBuIbHON (GOPMBIL.

7.11.4 TloanopHbIe CTEHBI CAEAYET pa3AessaTh MO JUIMHE CKBO3HBIMU BEPTHKAIbHBIMHU HIBAMU
Ha CEKI[MH C YYETOM pa3MeEIleHUs MOI0IIBbI KaX/I0M CEKIIMH Ha OJJTHOPOIHBIX rpyHTax. [linHa
CeKIMU J0JKHA ObITh He Oosiee 15 M. B cTenax cienyer mpemycMaTpuBaTh JApEHaKHbBIE
yCTpOiiCTBAa W CKBO3HBIE OTBEpCTUS JUIsl (QUIbTpallMM BOJbI B COOTBETCTBUU C
TUIPOTE0JIOTUYECKUMU YCIIOBUSAMHU CTPOUTEIBHOM MIIOIIAIKH.

7.11.5 Ilpu pacnojio’)K€eHUU OCHOBAHUNM CMEXKHBIX CEKIUI IOJNOPHOM CTEHBI B Pa3HBIX
YPOBHSX MEPEX0/1 OT OJHON OTMETKU OCHOBAHUS K JPYTOM TOJIKEH OCYIIECTBISATHCS YCTYIaMU
C OTHOILIEHUEM BBICOTHI YCTYTIa K €ro JUIMHE He Oonee 1:2.

7.11.6 [IpumeHeHHE TIOAMOPHBIX CTEH B BHJIE OOPATHBIX CBOJIOB HE JIOTTYCKACTCS.

8 BOCCTAHOBJIEHUE U YCUJIEHUE 3JIAHUI

8.1 TpeOoBaHMsT HACTOSAMIETO pa3Jiena JOJDKHBI COOMIOAATHCS MPH pa3padOTKe MEpOTPHUSTHI
Mo oOeClmeueHn0 CEMCMOCTOMKOCTH  OKCIUTyaTHPYEMBIX 3JaHWi, B TOM  YHCIE
BOCCTaHABJIMBAEMbIX TIOCJE 3EMJICTPSACEHUS, YCHWIMBAaEMbIX B CBSI3U C H3MEHEHUEM
CEMCMHYHOCTH IJIOLIAJKH CTPOUTENHCTBA WJIM HA3HAUEHUS 00BbEKTa.

DNeMEeHTHI 37aHusl C HEIOCTATOYHOW HECYIICH CIIOCOOHOCTHIO BBISABISAIOT pacueroMm. [lpwm
pa3paboTke MPOeKTa YCHIICHHS BHE 3aBUCHUMOCTH OT pe3yJsibTaTa pacueTa CleqyeT YUUTHIBATh
KOHCTPYKTHUBHBIE TPEOOBaHNS, N3JI0KEHHBIE B pa3nene 7 HacTosero CBoja npaBuil.

B ciydae koraa mojHO€ BBINOJIHEHWE KOHCTPYKTHUBHBIX TPEOOBAHUN HOPM HEBO3MOXKHO HITU
UX BBINIOJHEHHE MPUBOJUT K SKOHOMUYECKOM HEleIecO00pa3HOCTH YCHIICHUS, AOMYCKAeTCs
peannzanusi OOOCHOBAHHBIX PACUETOM TEXHUYECKUX PELICHUH YCWJICHUS 3JIaHusl Npu
HEIMOJIHOM COOTBETCTBUH TPEOOBAHUSIM HOPM C UX COIJIACOBAHMEM B YCTAHOBIIEHHOM HOPSIKE.
8.2 IlpoexTHass [OKyMEHTalusi IO TOBBIIICHUIO CEHCMOCTOMKOCTH 3JIaHUS  JIO
COOTBETCTBYIOIIEH pacueTHOM CECMUYHOCTH CTPOUTENHHON IUIOMIAKU pa3pabaThiBacTCs Ha
OCHOBE aHajM3a MPOEKTHON JOKYMEHTAllMM Ha JKCIUIyaTHpyeMoe 3/1aHue W MaTepHalioB
JIETabHOTO HATYPHOTO 00CIIeI0OBaHMUS OCHOBAHHS U KOHCTPYKTUBHBIX JIEMEHTOB 3JaHMSL.

B npoekTe pekoMeHayeTCsl UCIO0JIb30BaTh CIEIYIOIINE TEXHUUECKUE MEPOTIPUITUS:

- U3MEHEHHE OO0BEMHO-TUIAHMPOBOYHOIO pEIICHUS IyTeM pa3/ieleHus 3[aHusl CIO0KHON
KOHCTPYKTHUBHOM CXeMbl Ha OTCEKH MPOCTON (OpPMBbI aHTHUCEHCMUYECKHMH IIBaMU, pa3zdopka
BEPXHUX OTaXeW 3[JaHUs, YCTPOMCTBO JOMOJHUTENBHBIX DSJIEMEHTOB KECTKOCTH s
obOecrieueHUss CHMMETPHUYHOTO HUX pAaCHOJOXKEHUS B TMpelaenax OTCeKa U YMEHbIIECHUE
pPacCTOSTHUSA MEXKy HUMU;

- ycuneHue GyHIaMEHTHBIX KOHCTPYKIIMM U OCHOBaHUS;

- YCHJIGHHWE CTEH, paM, BEPTHKAIbHBIX CBS3€H Ui oOecredeHHs] BOCIPHUSTHS YCHIUNA OT
PaCUYETHBIX CEHCMUYECKUX BO3JICUCTBUN;

- YBEJIMYEHUE MKECTKOCTU TUCKOB IEPEKPBITUS, HANEHKHOCTH COEIMHEHUS HUX DIIEMEHTOB;
YCTPOMCTBO WJIM YCUJIEHUE aHTUCEHCMUYECKUX TOSICOB;

- obecrieyeHrne CBs3e MEXIy CTEHAMH pAa3JIMYHBIX HAMpaBICHUA, MEKIy CTEHaMU U
MEPEKPHITUSIMU;

- YCHUIIEHUE DJIEMEHTOB COSAMHEHUS COOPHBIX KOHCTPYKIIUN CTEH;
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- WM3MEHEHUE KOHCTPYKTMBHOM CXEMBbl 3/IaHMs, B TOM 4YHUCJE IIyT€M BBEICHHUS CHCTEMBI
JOTIOJIHUTEIBHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB;

- YMCHBUICHHWE MAacChl  3JIaHHs, MCIOJIb30BAaHUE  CEHCMOM3OJALMU,  ITACCHUBHOIO
neMiupoBaHUs U JPYTrUX METOAOB PErYIMPOBAHUS CEUCMUYECKOH peaKinu;

- U3MeHeHNe (PyHKIMOHATBFHOTO Ha3HAYCHHS 3/1aHHs (CHIDKEHHE YPOBHS OTBETCTBEHHOCTH).
8.3 Pemenne 0 BOCCTAaHOBIICHUH WJIM YCUJICHUU 3/1aHUS OJDKHO MPUHUMATHCS C YIETOM €r0
(GU3NYEeCKOTO0 W MOPAJbHOTO M3HOCA, HA3HAYCHHUS U  COLUAIBHO-3KOHOMUYECKOMN
1eJIeCO00Pa3HOCTH MEPOIIPHUSITHI TI0 BOCCTAHOBJICHUIO I YCHIICHHIO.

9 MOBBIIIEHUE CEUCMOCTOMNKOCTH 3JAHU U COOPY KEHUHN U
YCHUJIEHUE NOBPEXKJIEHHBIX 3EMJIETPSICEHUEM KOHCTPYKIIU

9.1 PekxoMeHIALIMU MO 00CICIOBAHUIO 00HLEKTA

9.1.1 OcHoBHOI 3a1aueii 110 0OCIIEOBAHUIO SBISIETCS OTpeieiieHne (PU3NIECKOTO COCTOSTHUS
00BEKTa ¢ YIeTOM M3HOCA JUISI OIICHKH €ro MPOYHOCTHBIX XapaKTePUCTHK U HAJICKHOCTH MPU
3eMJICTPSICCHHUSIX PACYCTHONW MHTCHCHBHOCTH.

9.1.2 Tlox ¢u3uyecKuM H3HOCOM O0BEKTa (KOHCTPYKIHS, JJIEMEHT, KOMMYHUKALUS U JIp.)
clienqyeT TMOHHWMAaTh YTpaTy TEPBOHAYAIBHBIX TEXHHKO-IKCIUTYaTallHOHHBIX  KAadecTB
(IPOYHOCTH, YCTOWYMBOCTD, JOJITOBEYHOCTh W T.II.) B PE3ylIbTaTe BO3JACUCTBUS MPHUPOJIHO-
KITMMATHIECKUX (PaKTOPOB M KU3HEICATCIILHOCTH YelloBeka. [Ipu 3ToM clieyeT y4ecTb, 4To
€CJIM KOHCTPYKITUS UJTU DJIEMEHT 3JIaHUS U COOPYKEHHUS UMEIOT HECKOJIBKO MMPU3HAKOB U3HOCA,
COOTBETCTBYIOIIHE OMPEICICHHBIM €r0 3HAYCHHSIM, TO B Ka4e€CTBE PACYETHOTO (PU3HUECKOTO
M3HOCA CIeAYeT MPUHUMATh HauOO0JIee OMACHYIO €r0 XapaKTePUCTUKY, a €CIIA BBISBIICH TOJIHKO
OJIMH TpHW3HAK, TO CIEAyeT TPUHAMATh ero (HAaKTUYECKOE COCTOSHHE C YYeTOM
COOTBETCTBYIOIIETO KOd((PHIeHTa HaIeKHOCTH.

9.1.3 B 3aBucuMoCTH OT (PU3UKO-MEXAaHMYECKOTO COCTOSHHUS TPYHTOBOM CPEIIbl U HECYIIUX
KOHCTPYKITUH 3[TaHUS U COOPYKEHUS 0OBEKT 00CIIeIOBaHMS B II€JIOM MOKET OIICHHBAThHCS KaK:
- HPUZOOHDBLIL K IKCHJIyamayuu, KOraa TpyHT OCHOBAHUS M HECYIITUE KOHCTPYKIIMH MTOJTHOCTHIO
OTBEYAIOT HOPMATHUBHBIM TPEOOBAHUSM 110 00ECIICUCHUIO IPOYHOCTH U HAJISKHOCTH B TCUCHUE
pacyeTHOTO BPEMEHHU;

- 02paHUYeHHO nPu2oOHbLIl 1-11 Kamezopuu, B ciiydae Korja Jjisg 00ecTicueHs] HOpPMaTUBHBIX
TpeOOBAaHWK  MPOYHOCTH M  HAACKHOCTH  HEOOXOJAMMO  BBIMIOJHHUTH  PEMOHTHO-
BOCCTAaHOBUTEJIbHBIE Pa0OThl WJIM YCHJICHHE, 3aTpaThl Ha KOTOpPBIE COCTABIAIOT 10 25 %
MePBOHAYAITBHOM CTOMMOCTH OOBEKTA;

- 02PaAHUYEHHO NPU2OOHBLI 2-il Kamezopuu, Koraa obue 3aTpatsl coctaBsaT oT 30 % a0 50
% cTOoMMOCTH 00BEKTa 00CIIENOBAHUA;

- 0ZPAHUYEHHO NPU2OOHBLI 3-U Kamezopuu, Korna oOIue 3aTpaThl Ha PEaOMIIUTAIIMIO
00nekTa coctaBaT oT 50 % 1o 85 % cToMMOCTH 00BEKTa 00CIEIOBAHMUS;

- HEenpPuU20OHBLIL K IKCHIIyamayuu, KOraa TPyHT OCHOBAHUS U HECYILIHE KOHCTPYKIIMU TPEOYIOT
BBITIOJIHEHUST OONBIIOTO 00beMa PEMOHTHO-BOCCTAHOBUTENBHBIX pPa0OT WM YCHICHUS
(pexkoHCTpyKIUU) ¢ 001KMU 3aTpataMu Oosee 85 % cToOMMOCTH 00beKTa 00CIe10BaHNS.
9.1.4 PaGoThl MO OMPENENIEHUI0 COCTOSHUS O0BEKTa AOJDKHBI BBIMOJHATHCA B CIEAYIOIIEM
MOpSAKE:

- U3y4CHHE NMPOCKTHON JOKYMEHTAIIUH, BKIII0Yasi apXUBHbIE MaTEePHAIIbL;

- OlIEHKA MOBE/ICHUS HECYIINX KOHCTPYKIUI MPU paHee MPOU30IIEANIINX 3eMIETPACCHUSX;

- ONpEeNeNeHHe pPacyeTHOM CEeHCMUYHOCTH IUIOMIAAKH CTPOUTEIBCTBA IO MaTrepHaiam
HOBEHIINX MHKEHEPHO-TEOJIOTMUYECKUX M CEHCMOJIOTUYECKUX UCCIIeI0BaHUT;

- COCTaBlIeHHE IUIaHa oOcienoBaHUs OOBEKTa C Yy4eTOM ero o0OBbEeMHO-IJIAaHUPOBOYHOTO U
KOHCTPYKTHBHOTO PELICHUS;

- BHU3yalbHOE€ W MHCTPYMEHTAIbHOE OOCIeIOBaHHE HECYIIUX KOHCTPYKIMH, a TMpHu
HEOOXOJIMMOCTH TPOBEACHHUE WHKEHEPHO-TEOJIOTUYECKUX W3BICKAHUNM Ha CTPOUTEIHHOU
ILIOIIAIKE;
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- ompejeneHue OcaalOleHHBIX M HEJOCTaTOYHO IPOYHBIX 3JIEMEHTOB B COCTaBE HECYIIUX
KOHCTPYKIMI 00BEKTa C yUETOM PACYETHOTO CEHCMUYECKOTO BO3/ICHCTBHS;

- pa3paboTKa MPEAIOKEHHH MO YCUIICHUIO HECYIIUX KOHCTPYKIIUH.

9.15 Ha ocHoBanum pe3ynbTaTta OOCIICJJOBAHUS COCTABIIACTCS TPOEKT YCHIICHUS WIH
PEKOHCTPYKIIMM PAacCMAaTPUBAEMOTO 3[JaHHUS WM COOPYXEHHMS M  yTBEPXKIAeTcs B
YCTaHOBJIEHHOM TIOPSIZIKE.

9.2 YceujieHue KAMEHHBIX 3AAHMI

9.2.1 B HacTosIeM noapas/iesie pacCMaTPUBAIOTCS 3JaHHUS CO CTCHAMU M3 KUPIHUYHON KIIaIKU
U KJIaJIKK U3 MEJIKUX, CPEAHUX U KPYIHBIX OJIOKOB.

31aHUs U COOPYXKEHHUSI C HECYIIUMU KaMEHHBIMH CTEHAMHU OTJIMYAIOTCA OOJIBIIION Maccow,
00JIBIIION MaTeprano- ¥ TPyI0eMKOCThI0. [loaToMy, ecim ux ycuneHue He OyeT Ype3MepHbIM,
SKOHOMMYECKH BCErja LeJIecooOpa3HO COXpaHEHUE TaKoro oOBbEKTa, TaK KakK Jyis HOBOIO
CTPOUTENIbCTBA TOMUMO OOJBIINX MaTepUalbHBIX 3aTpaT MOTpeOyeTcs B HECKOJIBbKO pa3
00JIbIIIE BpEMEHH.

AHanu3 cTaTUCTUYECKUX JAHHBIX PE3YyJIbTaTOB 00CI€10BaHNUs IOBECHHS KAMEHHBIX 3[JaHUH U
COOPYKEHHI MPU 3eMJIETPSICEHUSIX BBISIBUJL, UTO B OLIEHKE UX CEHCMOCTONKOCTH HEOOX0AUMO
pasnuuaTh, IO KpaiiHell Mepe, TpU OCHOBHBIX (DakTopa - CHITy CeCMHYECKOTO BO3/ICHCTBHS,
KayeCTBO MPOEKTHOTO PELIEHUS U €Tr0 UCIIOJHEHUE MPU CTPOUTEIHCTBE.

[Ipu kBanupUIMPOBAaHHOM MPOEKTUPOBAHUU CEUCMOCTONKOTO 0OBEKTAa U BHICOKOM KaueCTBE
CTPOUTENBHBIX Pa0OT 3eMJIETPSICEHUE PACUETHON CUJIbI, KaK MPaBUJIO, BHI3BIBAET YMEPEHHbIE
MOBPEXKACHUS KAMEHHBIX CT€H, W JIMIIb B OTIEIBHBIX MECTax OHH MOTYT OBITh
CYIIECTBEHHBIMH. B 3TOM ciydae pabOThl MO YCHUJIEHHIO OOBEKTa CBOJAATCS K MPUIAHUIO
HECYLIUM KOHCTPYKIUSAM JOIMOJHUTEIBHON MPOYHOCTH.

HNuaue 0OCTOUT [1e710 MPH HU3KOM KauyeCTBE CTPOUTENIBCTBA - TJIOXOM KJIaJKe, HEJO0CTaTOYHOM
IIPOYHOCTU CTEHOBOIO Marepuaiza M T.A. B 3ToM cioywae pgaxe OT 3eMIETPSCEHUS
MHTEHCUBHOCTBIO HIDKE pPACUETHOW TMOBPEKICHHUS MOTYT ObITh OYEHb CHJIBHBIMH, H
HAOMIOMAIOTCS OHHU, Kak MpaBWIO, IO BCeMy 3JaHHI0. PelieHne o TMOBBIILICHUU
CEMCMOCTOMKOCTH TAaKOro OO0bEKTa JOKHO O3HAuaTh, YTO BCE €ro KOHCTPYKLUHUU OyayT
YCHUJIEHBI B TaKOM Mepe, 4ToObI OHU ObLTH CIIOCOOHBI BOCIIPUHUMATh PacueTHbIE CeliCMUUECKre
BO3ICUCTBHA.

9.2.2 Bo3Hukaromias mpu 3eMIIETPSACEHWH TOPU30HTANbHAs COCTAaBJISIONIAs CeCMHUYECKOMN
HArpy3Ku BBI3bIBACT B AJIEMEHTaX CTeH JedopMaluu CIIBHUra, BCIEACTBHE YEro B KIIQJKe
BO3ZHUKAIOT OO0JIbIIINE CKAJIBbIBAIOIINE HAMIPSDKEHUS, KOTOPbIE MOTYT OBITh BOCIIPHHSTHI TOJIBKO
IIPU YCJIOBHUU BBICOKOKAUYECTBEHHOM KJIAJKU - M3 IPOYHBIX COOTBETCTBYIOLIUX HPOEKTY
MaTepHUajIoB U C XOPOLIUM 3aII0JTHEHUEM IIIBOB.

KpoMe TOro, mpoyHOCTh KIaJAKHM CHHM)KAET BEPTHKAIbHAS COCTABIISIONIAS CEHCMHYECKOTO
Bo3ieiicTBUS. [loaTOMY, YTOOBI CEICMOCTONKOCTh 0OecIeunBaliach PeaabHO, B KIAJAKy BBOJIST
CHELUaJIbHOE apMHUPOBAHME, KOTOPOE CIIEIYEeT MCHOJb30BaTh IPU YCUJIIEHUU HECYIIHNX
KOHCTPYKIUMH CTEH.

9.2.3 B 3paHusx cieayer pa3nuyaTh Hecyujue cmeHwpl, OOIYHO 3TO MPOJOJIbHBIE CTEHBI, Ha
KOTOPBIE OIUPAOTCS KOHCTPYKLIMH MEPEKPHITUN U MOKPBITUH, U CTEHbI NEPIEHAUKYISIPHOTO
HaMpaBJICHUA - camoHecyujue. [lepBbie, HECYIIME MOJE3HYI0 HArpy3Ky, SIBJSIOTCS Hamboiee
OTBETCTBEHHBIM KOHCTPYKTHBHBIM 3JIEMEHTOM 3/IaHUSI, OJHAKO HAa BOCHPUITHE CEUCMUYECKOU
Harpy3Kku paboTaroT U T€ U IpyTHe.

BcenenctBue pasnuyHONM HAarpy:K€HHOCTH MPOJOJBHBIX M IOMEPEYHBIX CTEH B 30HE HX
CONPSDKEHMS] CYHIECTBYIOT IOBBIIIEHHBIE CKaJbIBAIOIINE HANPSDKEHHS, A BOCIPHUATHUS
KOTOPBIX MEXIYy CTeHaMH HeoOXoauma HaJexHas TnepeBsdka (cBa3b). [loaTtomy B
CEHCMOCTOMKHUX 3JaHUSX U COOPYXKEHUAX NJIsl YCUIICHHS y3/1a MEepecedeHusi CTEH BBOAMUTCA
TOPU30HTAIBHOE apMUPOBAHME KIIAJIKH; 3TOMY K€ CIY’KaT U aHTUCEUCMHUYECKHE Tosica.
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[Ipy MOHONWTHBIX JKENE300€TOHHBIX TMOKPBITUSAX ¥ TEPEKPBITHSIX BO3MOXKHO TaKOe
KOHCTPYKTHUBHOE pEIICHHE 00bEKTa, IPH KOTOPOM TPOJIOIBHBIC U TIONIEPEUHBIC CTCHBI MOTYT
OBITh HECYIIIMMH.

9.2.4 HapyxHbI€ CTEHBI UMEIOT, KaK MPABUJIO, OOJIBIIIOE YHCIIO MMPOEMOB, TIOITOMY MPOCTCHKU
SIBJITFOTCSI JIEMEHTAMHU, BOCIPUHUMAIOIIMMH TIOBBIIIICHHYI0 TOPH30HTAIBHYIO HArpy3Ky, a
MeCTa ONMPAHMS IEPEMBIYEK - ITO €CTECTBEHHBIC 30HBI KOHIICHTPAIIMH HaNpsbKeHnd. IMeHHO
3]1eCh BO3HUKAIOT IEPBBIC TPCIIUHBI.

Oco0y10 0macHOCTH MPEICTABIISET CUIIBHOE TIOBPEXKACHUE TPOCTEHKA HECYIIEH CTEHBI, TAK KaK
MIOJTHASI TIOTEPSI HECYIIEH CIIOCOOHOCTH TaKOTO AJIEMEHTA BEJIET K OOPYIIEHHUIO HE TOJIBKO YaCTH
CTCHBI, HO, 110 CYIECTBY, U 4acTu 37MaHusl (puCyHOK 9.1). [ToaTOMYy K YCHIICHUIO TIPOCTECHKOB
HEO0OXOIMMO OTHOCHUTKLCS C MOBBIIICHHBIM BHUMaHUEM. DTy pabOTy HAJJICKHUT BHITIONHATH B
MIEPBYIO OYepeb U 00s3aTEHHO TI0 TIOJTHOMY TEXHOJIOTHYECKOMY IIUKITY.

Pucynox 9.1 - O6pymnieHre 4acTH CTCHBI B pe3yJIbTaTe OTEPH HECYIEH CIIOCOOHOCTH
NePerpyKEHHOTO MPOCTEHKA

9.2.5 TlepeMbIYKH, TOMHMO TOTO, YTO BOCIPUHUMAIOT BEPTHKAIBHYIO HATPY3KY HaJ MMPOEMOM,
BMECTEC C KIQJKOW HaJ HUMH YKPEIUISIOT MPOCTCHOYHBIC YaCTH CTEHBI, TOBBIMIAIOT WX
ycroitunBocTh. [0 CpaBHEHUIO C MPOCTEHKAMH TOBPEKICHUS TEPEMbIYeK OOBIYHO MEHEe
OTIaCHBI, ¥ OHM UMEIOT 00JIee JIOKAbHBIN XapakTep. TeM He MeHee, He0OX0IUMO 00ECTICUHTh
HAJICKHYIO IIETIOCTHOCTh TIEPEMBIYEK U MOHOJIUTHOCTh PACIIOJIOKEHHON Hall HUMHU KT IKH.
9.2.6 I'myxue y4acTKH CTEHBI BCIEICTBHE OJHOPOAHOCTH HAMIPSHKEHHOTO COCTOSIHUS SIBIISTFOTCS
HanOoJiee HAJEKHOW YACThIO KOHCTPYKUMH 34aHus. B dyacTHocTH, paxe Oymyuu
MePeCeUCHHBIMU TPEIIMHAMHU, OHA BOCIIPUHUMAIOT OOJIBIIYIO YacTh CEHCMHUYECKOMN HArpy3Ku
Ha 37aHMe BO Bpems 3emserpsceHus. OIBIT CBHUICTENBCTBYET, YTO TMPUYUHOU
MPEXKJAEBPEMEHHOTO 00pa30BaHUsl TPEUIMH B TIIyXO# CTEHE CITyXaT €e MECTHBIC OCITa0JICHUS -
KaHaJIbl, OTBEPCTHUS, INTPAOBI U JIP., SBISIONIMECS 30HAMH KOHIICHTPAIIUH HANPsHDKEHUH. UTOOBI
o0ecreynTh CeHCMOCTOMKOCTh Ha Oymyliee, B TIIYXHX CTEHaX MPH paboTax IO YCHIICHUIO
CIIEAYeT JTUKBUAUPOBATH JIaXKe CaMble HE3HAYMTEIIbHBIC IEPEKTHI M OCIIA0JICHHSI.

9.2.7 [TIlepekpplTds B 3AaHUM WrparOT pojiab aAuadparM, OOECIICUNBAONIUX €r0
MPOCTPAHCTBEHHYIO KECTKOCTb. OOBeAMHSISI W CBA3BIBas CTEHBbI, OHU paCHpPEIEINsIOT
TOPU30HTAIBHYIO CEHCMUYECKYIO HArpy3Ky MEXIy CTEHaMH OJIHOTO HAIPAaBJICHHUS M CIYXKaT
ONOPOH Ui CTEH IPYroro HampabieHHs. [109TOMYy MEpeKpBITUS CEHCMOCTOMKUX 3MaHUN
JIOJDKHBI OBITh 3aMOHOJIMYEHBI M HAJICXKHO CBS3aHBI CO CTCHAMH.

9.2.8 B kaMeHHBIX 3[aHUSIX H COOPYXKEHHUSX MPH 3EMIETPSICEHUH OOBIYHO MPOUCXOISIT
CIIEYIOIINE TTOBPEKACHHUS:

- OTPBIB HAPYKHOM MPOJOJILHOM CTEHBI 3/1aHUS OT MOMEPEUHBIX cTeH (PUCYHOK 9.2). O6 aTOM
CBUJICTEIHCTBYET BEPTUKAIbHAS TPEIIMHA B UX MIPUMbBIKAHUSX;

- B HapyXHBIX U BHYTPEHHUX CTE€Hax OOpa3yroTCs KOChle M KpPecToOOpa3HbI€ TPEIIUHBI

(pucyHoK 9.3);
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1 - oTKIOHEHHE BE€pXa CTCHBI OT BEPTHUKAJIU; 2- BBIITYYHMBaHUC Cpe[[Heﬁ YacCTU CTCHBI MOCIIC pa3pyHICHUA CBs3el

Pucynok 9.2 - Cxema oTpbIBa MPOJIOIBHBIX HECYIIUX CTEH OT MOMEPEYHBIX KOHCTPYKIIHIA
3/1aHUS

Pucynok 9.3 - Cxema pacrionoXeHus TPEIUH B HECYIINX KOHCTPYKIIHSIX CT€H, BBI3BAaHHBIX
3eMJIETPSICEHUEM U IpocajkaMK (yHAaMeHTa u3-3a JedopMallii TpyHTa OCHOBAHUS

- B IPOCTEHKaX MOMHUMO TPEIIMH YacTO PacCcliauBacTCsl KIaJKa, a B YIiIax BO3JI€ MepEeMBIYCK
00pa3yIOTCsI BHIKOJIBI U IaXke 00pyIIeHus (PUCYHKH 9.4, 9.5);

- B MeCTax CONPSHKCHUS METAUTMYECKUX U JKENEe300€TOHHBIX KOHCTPYKIMK (Oamku
MEPEKPBITHI, OOBS3KH, DJIEMEHTHI JICCTHUYHBIX KIETOK M JU(TOBBIX KOPOOOK) C KaMEHHOM
KIaJKOH 00pa3yloTcsi pa3n4HbIe BBIKOJBI, PACCIIOCHHS, pa3faBIUBaHHUS U JPYrHe
noBpexaeHus (pUCyHKH 9.6, 9.7);

- B YIJIOBBIX COCTMHECHUSX U KPECTOOOPA3HBIX MEPECEUCHUSX CTCH 00Pa3yIOTCs BEPTHKAIBLHBIC
U CTymeH4Yarhie (10 MIBY KJIAJKH) TPEUIUHBI U HAPYIICHUS MOHOJMTHOCTH KIIAJKH (PHCYHOK
9.8).

a - 0 - IOBPEXACHNS B OTHOCUTEIHHO Y3KHX IPOCTEHKAX; €, J/C - TIOBPEXKICHHS B O0JIee MIMPOKUX MPOCTEHKaX

Pucynok 9.4 - Cxemaruueckoe 300pakeHHE XapaKTEPHBIX MOBPEXKICHUH KaMEHHBIX
IIPOCTEHKOB IPH 3€MJIIETPACEHNN
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a, 6 - NOBPEIKACHUC NICPEMBIUKHU; 6 - € - TOBPEIKACHNUEC KITAJIKU 1O HepeMLI‘-IKOfI

Pucynox 9.5 - XapakrepHoe MOBPEKICHUE MEPEMBIYKH U KAMEHHON KIIQJKH HAJI
MIePEMBIYKOMN

a - CIIBUT 110 OETOHHOM MOAKIIA/IKE; O - pa3pyllleHne KIIAJKA B MECTaX OMUPAHUS IUIUT; @ - BHIPHIB KOHIIA TUTHTHI
U3 KJIaIKU CTEHBI

Pucynok 9.6 - CMmenieHue it NepeKphITH U MOBPEKACHUE KIAJAKH CTCH

a - OCHOBHBIC MeCTa TIOBPEXICHUH KIIAIKN U KOHCTPYKIHIA JIECTHUIL, 6 - TIOBPEXICHNE HAJl IBEPHBIM IIPOEMOM

Pucynok 9.7 - TloBpexaeHre KOHCTPYKIHUN B JIECTHUYHON KJIETKE
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a - 6 - TPEILVHBI; 2 - PACCIIOCHNE KIIA/IKU B CPEIHEH 4acTh cTeHbl; 1 - ABepHOM npoeM; 2 - BEHTWIISIIOHHBIN
KaHal

Pucynok 9.8 - Bo3MOXHOE MTOBPEKICHUE TIIyXHX yYaCTKOB CTEH

9.2.9 3emierpsiceHne MOKET BBI3BAaTh HEPABHOMEPHYIO IIPOCANIKY TPYHTa OCHOBAHHUSI, U TOT/Ia
3aHWE TIOJYYUT JOTIOJHHUTENbHBIC pa3pylieHus. [Ipu 3TOM camble CHIIBHBIE TIOBPEKICHUS
KOHCTPYKIIMH 3/IaHUS TPOUCXOIAT B 30HAX MPOCAIKA (CM. pUCYHOK 9.3). BoccTtanaBnmuBaTh 1
YCHUJIMBATh TaKOW OOBEKT CIEAYET IMOCHe 3aKIFOUEHUS CIEIHaINCTOB O TOM, YTO pPa3BHUTHE
MIPOCAJKU MOXKET ObITh OCTAHOBJIEHO. Pab0ThI Ha 00BEKTE TOJKHBI HAUMHATHCS ¢ YKPETICHUS
TpyHTa OCHOBAHUS M (PyHIaMEHTOB.

9.2.10 ITpm 3eMaeTpsICEHUN MOXKET MPOU30UTH YACTHYHOE Pa3pyIICHUE CTCHBI, HalIpUMeEp, Kak
pe3ynbTaT MOTepU Hecyllell CnocOOHOCTH TMeperpykeHHoro mnpocTeHka. Haubonee
XapaKTepHOE MOBPEXKJIECHUE CTEH - 3TO MOSBJICHHUE KOCHIX U X-00pa3HbIX TPEIIUH, KOTOphIE
MIPOXOJIAT TJIABHBIM 00pa30M MO IIBaM KJIaJKH, HAUMHAACH B yIJIaX MPOEMOB U JIPYTUX MecTax
ocnabnenusi creH. Ecan TpenyHa nepecekaer U KaMHH, TO 3TO MPHU3HAK HEAOCTATOYHOM HUX
MIPOYHOCTH, @ PACCIOCHUE KIIAJKU - CBUIETEIHCTBO €1a00T0 CUEIUICHHUS PACTBOPA C KAMHEM.
BenuunHbl pacKpbITHS TPEIIMH MOTYT OBITh Pa3IMYHBIMU, BIUIOTH IO CKBO3HBIX U 3USIOUINX, U
SIBJIIFOTCSI TJIaBHBIM IIPU3HAKOM TIPH OLIEHKE CTETICHH MOBPEXKICHUS 3JIEMEHTA CTEHBI.

9.2.11 TlepekpbITHsi U KOHCTPYKLIUH JICCTHHII, BBITIOJIHSIEMbIC, KaK MPaBUJIO, U3 COOPHOTO
XKeyne300eToHa, TOJy4aroT MOBpPeXACHUS B OONBIIMHCTBE CIy4aeB B BHJE B3aUMHOTO
CMEIIECHUS CMEXKHBIX 3JEMEHTOB, YTO MPOMCXOJUT BCJEACTBHUE HEAOCTATOYHOW MPOYHOCTH
CBSI3eM MEX]ly HUMHU: pa3pylICHUE CBAPHBIX COCIUHEHHI, OTPHIB 3aKIaJHBbIX JeTalell n3-3a
OTCYTCTBHSI JOCTATOYHOM aHKEPOBKH, IJIOXasl CBAapKa, HEMPOYHBIH OCTOH WM OTCYTCTBHE
3aMOHOJINYMBAHUS CTHIKOB U T.I.

CMmenieHne KOHCTPYKIUH, BI3BAaHHOE HEOOJIBIINMHE JOMYCKaMH B COOPHBIX KOHCTPYKLHUAX U
MaJbIMU IUIOMIAAKAMHU OMHPAHUS KEJIe300€TOHHBIX AJIEMEHTOB, KXKIBIA U3 KOTOPBIX JETKO
NPUXOAUT B JBWKCHHE TMIPH 3EMIICTPSCEHHH, TpeOyeT HaACKHOCTH COCAUHEHUH U
THIATEILHOTO 3aMOHOIMYMBAHUS.

9.2.12 TloBpexAeHHBIN y4acTOK KaMEHHOW KIIaJKW, HYXIAIOIIMICS B YCUJICHHH B CIydae
HEJOCTATOYHOM €ero Hecymieil CHocOOHOCTH (MM YCHJIMBAeMbld, HampuMep, B CBS3U C
U3MEHEHHEM CECMUYHOCTH TEPPUTOPUH), MOXKET ObITh BPDEMEHHO PasrpyKeH MOJAMOCTSIMH, a
3aTeM pa3o0paH M BOCCTaHOBJEH OoJjiee MPOYHOM KJIAaJKOM 3a cUeT 3aMeHbl MaTepuaya Win
BBEJICHUS JIOMIOJHUTEIBHOTO aPMUPOBAHUS KA IKH.

9.2.13 YcuneHnue ¢ MoOMOIIbIO apMUPOBAHHOMN «pyOalIkmy 3aKIH0YaeTcs B 3aKpEIUIEHUU Ha
MOBEPXHOCTH KJIAJKU apMaTypHOM CETKHM M3 MeTajljla WM apMOIUIaCTHKa M TOCIEIYIOIIEro
HaHECEHUs Ha 3Ty MOBEPXHOCTh CJI0S TOPKPET-O0€TOHA MM MPOCTOro HaOpbI3ra EMEHTHOTO
pactBopa mapkoit 6osee M100. Takoii apMUpOBaHHBIN CIOW TOMIIUHON 2 - 4 CM MOXKET OBIThH
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BBITIOJTHEH C OJHOW MJIM 00EeUX CTOPOH, a Ha CTOJ0aX M y3KMX HMPOCTEHKAX - CO BCEX CTOPOH
(pucyHOK 9.9).

a - yCWJICHHE yJacTKa CTEHbI; 6 - YCHJICHHE YIIIOBOM YaCcTH CTEHbI; 1 - TOMOTHUTENbHBIC YTIIOBbIE cTepkHU 0 = 6
MM uepes 25 - 30 cM 1o BbIcoTe; 2 - apMaTypHas cetka; 3 - ankep d = 6 - 8 mm uepe3 50 - 80 cM; 4 - ckBO3HOIH
ankep d =10 - 12 mm uepe3 100 - 120 cm; 5 - mpuBapuTh WITH 3aKPEMUTD BA3ATBHOM MPOBOIOKOM

Pucynok 9.9 - YkpenieHre CTeHbl apMaTypHOU CETKOU C TIOCIIEAYIOIIUM TOPKPETHPOBAHHEM

Takum METOOM MOXKHO HAJIEKHO YCHUJIUTh KaK YrOJAHO CHJIBHO pa3pylIeHHBbIH, HO HeE
MOTEPSABIINN YCTOMYMBOCTH Y9acTOK CTeHBI. CIIOCOOHOCTh TaKOW KOMILJIEKCHOW KOHCTPYKITHH
BOCIIPUHUMATh caBuraromue ycunusi Qc; OT celicMUYecKOoil Harpy3ku OTmpeesnsercs
TUIOLIAISIMU CEUEHUS KIAAKH Fy;;, HAHECEHHOTO OETOHHOTO MJIH MIECYaHO-1IEMEHTHOTO cJ10s Fey,
o011ero ceyeHus: apMaTypbl OJHOTO HampaBieHUs Fap U onpesensercs 3aBUCUMOCTBIO

Qcx = KR pF e + ROepFcx + RapFap, (9.1)

1€ K - K0O3()PHUIMEHT, YUUTHIBAIOIINH YMEHBIIICHHE IPOYHOCTH CYIIECTBYIOIICH KIaJKH CTCHBI
(TIOBpEXICHHOM MJTU MOTEPSIBIICH YaCTh MEPBOHAYAIBHBIX IPOYHOCTHBIX CBOWCTB);

R, R%, - pacyeTHOE cOnpoTHBIEHHE KKK M 6eTOHA (PacTBOpa) Ha CPE3;

Rap - pacueTHOE COTIPOTUBIICHUE apMaTyphl PACTSKCHHUIO.

9.2.14 MeTamM4ecKuili «KOPCeT», MHOT/Ia €ro Ha3bIBAIOT 000iMa miti O0aHax, UCTIOJIb3yeTCs
(pucyHok 9.10) JUIsi BOCCTAHOBJICHHS WJIM YCHUJICHHUS IPOCTEHKOB U CT0JIOOB. [loBpexacHHas
WIH HEJIOCTATOYHO MPOYHAs KOHCTPYKIIMS KAMEHHOM KJIQJIKA TUIOTHO OXBATBIBAETCS 10 BCEU
BBICOTE OOBEMHBIM METAJUIMYECKUM KapKacoM B BHJIE KOPCETa U 3aTeM TOPKPETHPYETCS WIH
OILITYKAaTypPHBACTCSl IIEMEHTHBIM pacTBOpoM. J[iisi kKapkaca MPUMEHSIETCSl YrOJIOK, IOJIOCOBast
WIH apMmarypHas craib. [lepen yCTpOMCTBOM «KOpCETa» ymaiseTrcs crapas IITyKaTypka,
MIPOBOJIUTCS HACEYKA MOBEPXHOCTHU KIIAJIKK U €€ TIPOMBIBKA CTpyeil Bo bl JKenaTenbHo TaKxke
WHBCIUPOBAHKE PACTBOPA BHYTPb PACTPECKABIIECHCS KITAJIKU, YTO JOJDKHO BBITIOJIHSITHCS MOCTIE
YCTaHOBKH U 3aKPEIJICHHS METAJUIMYECKOTO «KOPCETa.
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1 - ynanute mWTYKaTypKy; 2 - Hace4b MOBEPXHOCTH KKK U IIPOMBITh; 3 - CBAPUTh METAIMYECKUI OaHnax; 4 -
HITYKaTYPUTb IO METAJUTMYECKOHN CeTKe; 5 - TpeuuHa; 6 - TpelmnHa CKBO3Has! CO CIIBUTOM KIJIaJKH MPOCTEHKA

Pucynok 9.10 - Ycunenne kaMeHHOTO TIPOCTEHKA MITH KOJOHHBI METAUTUIECKUM KKOPCETOM)
(6anmaxom)

9.2.15 B cnyyae He0OXOAMMOCTH BOCCTAHOBIICHUS MJTM YCHIICHHSI TIEPEMBIYKH HITH Pa3TPy3KH
MOBPEXJICHHOTO YJacTKa CTEHbI WM (pyHIAMEHTa yCTpaWBaeTCsl pasrpy3ouyHast Oaika, Kak
MPaBUIIO, U3 IBYX HIBEUIEPOB HOMepamu OT 12 110 20 BKIIOYUTEIHHO (PUCYHOK 9.11).

1 - pasrpy3ouHas 0aska; 2 - MOBpeXIeHHas MepeMbIuka; 3 - 2 mBeiuiepa; 4 - NOBpeXICHHas Hecylast
nepeMbIuKa JTHHOH |

Pucynok 9.11 - Cxema pa3rpy304HOi Oaaku HaJ IOBPEKIECHHBIM YI4aCTKOM CTEHBI

Texnonorust mpou3BoJCcTBa paboT MO YCTPOMCTBY pasrpy304HOM OanKu JUIsl BOCCTAHOBIICHUS
WM YCUJICHUS CTEHBI WM MEPEeMbIUYEK CIICAYIOIIas:

- HaJ TOJUIeKAIIMM YCHWJICHHUIO yYJaCTKOM CTEHbI BBHIOMPAIOT C BHEIIHEH WM BHYTPEHHEU
CTOPOHBI TOPU30HTANBbHYIO IITPady, 0OBIYHO ITYOUHOM B MOJKUPIINYA;

- B mTpabe Ha pactBope M50 3aKkperuisitoT METAUTMYECKUH IIBEIIJIEp, UMEIOIIUN /1Ba - TPHU
OTBEPCTHS IS CTSHKHBIX 00JITOB quamMeTpoM 16 - 18 mMwm;

- yepe3 3TU OTBEPCTUS CTEHY MPOCBEPIUBAIOT HACKBO3b;

- C TPOTHBOIOJIOXHOW CTOPOHBI CTEHbI, OPUEHTHUPYSACH HA IPOCBEPICHHBIE OTBEPCTHS,
BBIOMPAIOT BTOPYIO MITPaOy U yCTaHABIUBAIOT HA PACTBOPE BTOPOH IIBEILIED;

- 00a miBemsiepa CKpEIUISIOT MPOXOSAIIMMHU Yepe3 CTeHy 0OJITaMu, MOCJIE€ Yero OHU MOTYT
BBITIONIHATH QYHKIIUU Pa3rpy30uHOil Oanky;

- TOCJe YCTAaHOBKMU pPa3rpy304yHOIl Oanku MojA ee 3alluTod pa3OuparoT, 3aMEHSIIOT WU
YCHJIMBAIOT HEJOCTATOUHO MPOYHYIO KOHCTPYKILIHUIO CTEHBI.

9.2.16 VYkperieHHEe CTeH METAIMYECKUMH TsDKAMH UCHOJB3YIOT TPU  HAPYIIEHUU
MOHOJINTHOCTH B IEPECEUECHUN HAPY>KHBIX U BHYTPEHHUX CTEH, a TAK)KE MPU OTPBIBE HAPYKHOM
CTEHBI (CM. PUCYHOK 9.1).

B cnydae, korna BepTHKalbHas TpPEIIMHA B YTy MO BHYTPEHHEH CTeHE MMeeT HeOOIbIIoe
pacKpbITHE, HO TMPOCIEKHUBAETCS HA OJHOM WJIM HECKOJbKHX JTaXaX, YCTpauBaeTcs
YKOPOYEHHasl CTPaXOBOYHAs CTsDKKa (pUCYHOK 9.12, a). Ecnu TpeluHa B MepecedeHn: CTEeH
3USIONIAsi M TeM OoJiee pa3opBaH AHTHCEMCMHMYECKUU TMOSC, a HapyXHas CTeHa HMeeT
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CYIICCTBCHHBIC OTKJIIOHCHUS B IIJIAHC WJIK 110 BEPTUKAIIN, TO TAXKH YCTPAUBAKOT MPOXOAAIINMU
4yepe3 Bee 3/1aHKe U CHAOKAIOT CTSDKHBIME My TaMu (PUCYHOK 9.12, 0).

a - YKOpOUEHHAs! CTSDKKA TPH YKPEIUIEHHH Y4acTKa CTeHBI; 6 - CXeMa YCWIICHHs 3[JaHusl TSHKaMH B YpOBHE
nepekpbITHs; 1 - cTsbkHas MydTa; 2 - MeTaIdyeckas maiida-ynop

Pucynox 9.12 - Cxema yKpeIUIeHHs] CTEH KAMEHHOTO 3[aHHsI METAJUTMICCKUMU TSHKAMU

B nmepBom cilydyae B Hapy)KHOM CTE€HE MO I'PAHSIM BHYTPEHHEW CTEHBI MPOCBEPIIMBAIOT JBA
OTBEPCTHUS, YEPE3 KOTOPHIE MPOMYCKAIOT TKHU M3 apMaTypHOU cTayii AuaMeTpoM 16 - 20 MM,
MPUTSATUBAIONINE CHApY)KHU 3JaHHsI TOPU3OHTAIBHBIA OTpPE30K IuBeuiepa. J[ias aHKepOBKHU
TsDKEH Ha BHYTpPEHHEW cTeHe Ha paccTtossHuM 1,5 - 2,0 M OT BHEIIHEH CTEeHbl NMPOOMBAIOT
OTBEPCTHE, B KOTOPOE BMYpPOBBIBAIOT HEPABHOOOKHH YroJIOK WJIM OTpPE30K IIBeljiepa ¢
OTBEPCTHUAMU JUIS TsDKEU. TsHKU TOJDKHBI IPUIIETaTh INIOTHO K BHYTPEHHEHN CTEHE, JUIS Yero B
CTEHE AEJA0T Ma3bl, B KOTOPBIX OHU PAa3MEIIAOTCS.

Bo BTOpOM ciydae TSk MPOKIAABIBAIOT Yepe3 BCE 3/1aHUE U CHAOXKAIOT CTSHKHBIMU My(TaMu.
TsK1 MPOKIAABIBAIOT MO MEPEKPHITUAM C Iarom 3 - 6 M. Ha KoHIIaX OHM CHAOKEHBI )KECTKUMHU
manbamMu-yrnopamMu pa3MepoM B momnepednrke okojo 0,3 M. B gactHOCTH, 3TO MOTYT OBITH
KpECTOBUHBI U3 yroyka ¢ nojkoi 100 - 120 mm.

9.2.17 O6mmit KapKac, OXBaThIBAIOIINHI 31aHUE (PUCYHOK 9.13), UCTIOIB3YIOT KaK CPEACTBO IS
MpeIOTBpAllleHUs] OOpYyILIeHUsI MOBPEXACHHBIX HapYKHbIX cTeH. OH peKOMeHJyeTcs, Koria
HapyKHbIE CTEHbI OKa3bIBAKOTCS IEPECEUEHHBIMUA MHOTOYMCIIEHHBIMHU, IPOCIEKUBAIOLMMHU Ha
BCIO BBICOTY 3[aHMSl TPEIMHAMHU, a TaKKe I MPOPUIAKTHUECKOTO YCHJICHUS 3HaHUM,
MIPU3HAHHBIX HEJOCTATOYHO CEHCMOCTOMKHUMU.

OCHOBHBIMHU 3JIEMEHTAMH 3TON KOHCTPYKLMHU SIBJISIFOTCS CIUIOLIHBIE I05ICA, OXBATHIBAIOIINE
3/JaHHE B YPOBHSX IEPEKPBITHI U CTAHYTHIEC NMPOXOJAUIMMHU YEPE3 3AHHUE THKAMHU, & TAKKE
MOJIEPKUBAIOIINE T0sACa CTOMKHU, pacmnojaraemsle 4yepe3 6 - 12 M Ha camMOCTOSATEIbHBIX
¢dbynnamentax (pucyHok 9.13, a). UToObl Takoil Kapkac BBINOJHIJI CBOE Ha3HAUEHUE IMPHU
3eMJIETPSICEHUH, CTOWKH U MOsACA IOJDKHBI INIOTHO IpuiieraTh K cteHe. KoHcTpykuus kapkaca
MOXXET OBITh METAIIUYECKON, COOpHOU Kene300eTOHHOW WM KOMOWHUpOBaHHOM. Jls
YMEHBILIEHUSI CEHCMUYECKON Harpy3Kd Ha CTEHBI B KapKac MOXKET ObITh BBEJCHA pacKOCHas
perierka (pUCyHOK 9.13, 6).

9.2.18 XKene300eToHHbIE KOHCTPYKIMM B KAMEHHBIX 3/IaHHUSX M COOPYKEHUSX (HMEePEKPbITHS,
aHTHUCEHICMUYECKHE TI0sCa, JIECTHHII, MOHOJHMTHBIE BKIIOUEHHS U T.A.) MOTYT OBITh
MOBPEKJACHBl WJIM HEJOCTATOYHO IPOYHBI JJISl BOCHPHUATHS OKHIAEMOIO CEHCMHYECKOTO
BO3JICHCTBUS.

OCHOBHOW CNMOCOO BOCCTAQHOBJICHMS WM YCWJIEHHS TAaKUX KOHCTPYKLUH 3aKiloyaeTcs B
CIIEYIOILIEM:

- pacUMILAOT OBPEXACHHBIE YUaCTKH;

- M0 JaHHBIM OOCJIEJIOBaHUS M PE3YJIbTaTaM pPACUETOB BBIMOJHSIIOT BOCCTAHOBIIEHHE WIIU
YCHUJIEHHE apMaTypHOTO KapKaca;
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a - PacIoJIoXKeHUe 3JIEMEHTOB KapKaca Ha IUTaHe 3JaHus; 6 - BADUAHT CXEMbI pa3MelleHHs KapKaca I10
Hapy)XHBIM cTeHaM; 1 - nosic; 2 - cToiiku; 3 - TSDKH; 4 - Kapkac

Pucynox 9.13 - YkperuieHre HECylnIuX CTSH OOIIMM, 0XBATHIBAIOIINM 3/1aHUC
METATTMYECKAM KapKacoM

- YKPCIUIAKOT COCAMHHUTCIIBHBIC OJOJCMCHTBI, a IIpu HGO6XOI[I/IMOCTI/I YCTaHAaBJIMBAIOT
JOITOJIHUTEIBHBIC CBs3H,

- YCTaHABJIMBAIOT OMATYOKY W OCYIICCTBIISIOT 3aMOHOJIMYMBAHUE KOHCTPYKIIUU OETOHOM
KJlacca Ha OJIHY CTYIICHbB BBIIIE Kiacca OETOHA KOHCTPYKITHH.

IIpu gocrtaToyHOM OOOCHOBAaHWHM B TEXHOJOTHYECKHE IMPOIECCHI 0 BOCCTAHOBIICHUIO HITU
YCUIICHUTIO KOHCTp}IKHI/Iﬁ BKJIFOYAIOT HOBBEIC BBICOKOIIPOYHBIC MAaTCpHaAJIbI (HOJ'II/IMepHI)Ie
6GTOHI)I, CHUHTCTUYCCKUC pPaCTBOPHEI U KJ'IeI/I) C FapaHTI/IpOBaHHOI\/'I X HOOJITOBECYHOCTHIO B
TEYCHHE PACUETHOTO BPEMEHH IKCIUTyaTallud 00BEKTA.

9.2.19 Pa3pymieHHbie COOpHBIC KEJI€300€TOHHBIC AIEMEHTHI (HACTUIIBI, MApPIIH, KOCOYPHI H
T.J.) YOQISIOT ¥ 3aMEHSIOT YCUJICHHBIMU KeJ1€300€TOHHBIMU U3JEUAMU WM COOUpaeMbIMU
10 MECTY METaJUIOKOHCTPYKIUSMHU.

9.2.20 Jlns BBICOKOKAUYECTBEHHOTO BOCCTAHOBJICHUS WM YCHJICHHS >KeJe300€TOHHBIX
KOHCTPYKIUH HE00X01uMOo, YTOOBI TBEpAbIe (paKIK B cocTaBe OeToHa He npesbimanu 30 %
MHUHUMAJIBHOU TOJIIIMHBI YKJIaAbIBAEMOTO CJ10s ¥ 0,2 IIMPUHBI 3aMOJHAEMOMN TPEIIUHBI.

9.3 Ycusienue ke1e300eTOHHbIX KAPKACHBIX 3IaHUH U COOPY KeHUil

9.3.1 Ilpu ycuiieHnu *eae300eTOHHBIX KapKACHBIX 3[aHUI U COOPYKEHUH CIIeTyeT COOJI01aTh
CIICAYIOIINE TIOJIOKCHHS:

a) CYIIHOCTh BCSKOW Kelne300€TOHHOH KOHCTPYKIIMM — 3aKI0YaeTcs B Iepenade
pacTATMBAIOIINX YCWIIMKA HA METaJUl - apMarypy. Peamu3yercss 3TOT NMPUHIUI BBHITIOJTHEHUEM
psiia KOHCTPYKTUBHBIX MeponpusTHii. Hanpumep, n3MeHEHHEM CXeMbl pa3MeIeHHs apMaTyphl
Y TUIOIIAJIM €€ CEYCHUs JOCTUTaeTCs Mepepacipeie/ieHue HApsHKCHUH B CEUCHUSX M0 JITTHHE
AJIEMEHTA, B YACTHOCTH, U3MEHEHUE (YMEHbBIICHNE) HAIPSKEHUH B OeTOHE. DTy 0COOEHHOCTh
He00X0IMMO UMETh B BHJLy IIPH BBIOOpPE CIIOCOOA BOCCTAHOBJICHUSI U YCUJICHUS 3JICMEHTOB U
y3JIOB JK€JI€300€TOHHBIX KOHCTPYKIIHIA,

0) mepel BOCCTAHOBJICHHEM WIJIM YCHUJICHHUEM KeJIe300€TOHHBIX KOHCTPYKIMH HEOOXOIMMO
03HAKOMHUTBCSI C MPOEKTOM 3JaHusi (COOPYXKEHHs) U pabOUYMMHU 4YepTeaMH KOHCTPYKIIHH,
BBISICHUTB THITBI UCTIOJIb30BAHHBIX COOPHBIX JKEIe300€TOHHBIX M3/ICIIH B HATYPE, ONPEICIHTh
OCOOCHHOCTh WX apMHUpPOBaHUS, OICHUTh (PAKTUUECKYI0 NTPOYHOCTh OeToHa. [IpmHuMas
pelieHre, B KaKIOM KOHKPETHOM cliydae HEOOXOIUMO OMPENeNUTh PACUETHYIO MOJEINb
paboThl yCHIMBAaeMOW KOHCTPYKLIMM H TPOBEPUTH JPQPEKTUBHOCTH MpeiaraeMoro
MEpPOTPHUATHS pacieTaMu Ha MPOYHOCTh, YCTOMYHUBOCTH U JIOJITOBEYHOCTb;

B) BOCCTAHOBJICHHE U YCHIIEHUE JKeTIe300€TOHHBIX KOHCTPYKIIMH, KaK MPaBUIIO, OKA3bIBAETCS
paboToil TpymoemKoil, TpeOyromieil OONbIION TIIATEIHPHOCTH B HCMONMHEHWU. OJHAKO 10
CPaBHEHHIO C HOBBIM CTPOUTEIHCTBOM, JIaXKe MPHU CHUIIHHBIX MOBPEKICHHIX, BOCCTAHOBIICHUE



31

MO3BOJISICT CYIIECTBEHHO COKPATHTh BpeMsl JJsi BO30OHOBJICHMS SKCIUIyaTalli OOBEKTa U
COKOHOMHTH MaTepHajbHbIE PECYPCHI;

T') B IEPBYIO OYEPE/Ib JOKHBI BOCCTAaHABIMBATHCS M YCHIIMBATBCS Y3JIbI U 3JIEMEHTBI, HECYyIIast
CIOCOOHOCTh KOTOPBIX CYIIECTBEHHO YMEHBIIEHA M YIPOXKaeT OoOpyIIeHHEeM KOHCTPYKLUH.
Heo0xomuMo uMeTh B BHJY, YTO BO HM30€XKaHHE PA3BUTHS KOPPO3HH B KeJe300€TOHHOM
SIIEMEHTE Ja)K€ HE3HAYMTENbHBIE €r0 IMOBPEXICHUS, B YaCTHOCTH HEOOJBIINE TPEIIUHBI,
JOJDKHBI OBITH yCTPAaHEHBl NMyTEeM HX PACYMCTKA M 3aTUPKH LIEMEHTHBIM DPAacTBOPOM, a
OCTAIOMIMECs Ha OTKPBITOM MOBEPXHOCTH METALUTMUECKUE SJIEMEHTHI CTBHIKOB W YCHIICHHS
KOHCTPYKIHUH JTOJDKHBI OBITh TOKPHITHI aHTHKOPPO3HOHHBIMHU COCTABAMU;

I) K OLEHKE COCTOSIHHS JKEJIe300€TOHHBIX KOHCTPYKIMH CIEAyeT OTHOCHUTBCS C
OCTOPO’KHOCTBIO, TAK KaK BHEIIHE HEOOJBIINE TPEIIUHBI MOTYT OBITh PU3HAKOM CEPbE3HBIX
MOBPEXKJICHUH B apMHPOBAHWH, YTO CO3JIAET YTpO3y BHE3AIHOTO DPA3pyLICHUs JJIEMEHTa U
KOHCTPYKIMH B 11e7IOM. [103TOMY HEOOXOIMMO YIHTHIBATH CIIETYIOIIEE:

1) x oOcrnenoBaHMIO MOBPEXKIACHUM M OLIEHKE COCTOSHUSI 00bEKTa HEOOXOAUMO INPUBJIEKATh
OTIBITHBIX CIIEUANACTOB;

2) npu o0ciae0BaHUU B MPOLIECCE BOCCTAHOBUTENBHBIX PaOOT JOJDKHBI OBITH MPEITPUHSTHI
MEPOIPHUSATHS, TTPEIYIPEXKTAIONINE BO3ZMOXKHOCTH OOPYIICHUS;

3) cnenyeT pa3auyaTh MOBPEXAECHUS (pa3pyIICHNs ), BEI3BaHHBIE BEICOKAM YPOBHEM Harpys3KH,
W TIOBPEKACHUS BCIEACTBUE HMMEIOMMXCS Je(PEKTOB KOHCTPYKIHMHA, BO3HHKIIUX MPH X
W3TOTOBIICHUH HITH BCIICACTBUE TUIOXUX YCIIOBHH 3KCILTYaTaIliH, KOTOPBIE B TIOCIICIHEM CITydae
YCTPaHSAIOTCS, KaK MPAaBHJIO, TPOCTHIM BOCCTAHOBIICHHUEM IPOEKTHOW MPOYHOCTH JJIEMEHTA
KOHCTPYKIUU (CTHIKA);

4) ipy BBITIOJTHEHUH PadOT 10 BOCCTAHOBIICHHUIO MPOYHOCTH WA YCHIICHUIO KOHCTPYKIIMH OHA
JOJKHA OBITh, TI0 BO3MOYKHOCTH, MAKCHMAJIBHO pa3TpyKeHa.

9.3.2 Bo3HUKHOBEHUE MPHU 3eMJICTPSICEHUN TOPU3OHTATHPHOU HAIPY3KH CO3AET CYIIIECTBEHHOE
W3MEHEHHE HAIPSHKEHHOTO COCTOSIHUS B KOHCTPYKLIUU 110 CPABHEHMIO C CYIIECTBYIOUIUM MPU
0OBIYHOW BEPTHUKAIBHOW Harpy3ke. MTOTOBBIM pe3yslbTaT TaKOTO M3MEHEHHsS - YBEIMYCHHE
OTIOPHBIX MOMEHTOB U MIOTIEPEYHBIX CUJI B 2JIEMEHTaX KapKaca, a TAK)Ke CKaJIbIBAIOLTUX YCUITHM
B KOHCTPYKIUAX Tuadparm.

9.3.3 B pamax ¢ XECTKUMHU y3JIaMH OCOOCHHO OOJIBIIINE YCUIIUS OT CEHCMUYECKON Harpy3Ku
BO3HUKAIOT B CTOMKax HWXKHHX spycoB. [Ipu CBsS3€BOM KOHCTPYKIMU 3HAYUTEIHHOTO
YBEJIMUEHUS! YCWJIMM B CTOMKax Kapkaca HET, TaKk Kak IMoIepeyHas cuja OT ACWCTBUS
ceiicMHUecKOi Harpy3Ku BOCIPUHUMAETCS IJIaBHBIM 00pa30M KOHCTPYKIUSIMU CBSI3EH.

9.34 B otriauuue OT OOBIYHOW KOHCTPYKIIMM CTOMKM Kapkaca, IpeIHa3HaYeHHbIE
BOCIIPUHUMATh CEHCMHYECKYI0 Harpys3Ky, JIOJDKHBI HMETh 00Jee BBICOKHI MpOLEHT
KOCBEHHOTO apMHUpPOBaHUS, TO €CTh HMMETh MEHBIIMH IIar XOMYTOB, OCOOCHHO B 30HaX
MpUMBbIKaHUs K puresisiM. Takas Mmepa HeoOxoauma Jutsi o0ecrieueHus: IPOYHOCTH Ha JIeHCTBUE
CKaJIBIBAIOIINX HATMPSKEHUH - IO HAKIIOHHBIM CEUCHUSIM.

9.3.5 Crbiku COOPHBIX KOHCTPYKIMH SIBISIOTCS MECTOM KOHIICHTpAIlMM HAaINpsLKEHUH, B
O0COOCHHOCTH MPH JEHCTBUM KPATKOBPEMEHHOM U 3HAKOTIEPEMEHHON CeHCMUYECKOM Harpy3KH.
[ToaToMy cThIKM, Kak Hambosee OTBETCTBEHHbIE MeCTa COOPHBIX KOHCTPYKIUH, MOJKHBI
pacrojiaratbcs BHE 30HBI MaKCUMaJbHBIX ycuIud. IIpu 3TOM KOHCTPYKIHMS CThIKA AOJDKHA
OTBEUaTh CJIEIYIOUIUM TPeOOBAHUSIM:

- IMETh MOBBIIICHHYIO IPOYHOCTH U 00JIaaTh MIIACTUYHOCTHIO;

- OBITh YIOOHOH B MPOU3BOJACTBE PaboOT.

9.3.6 COopHbIe Kene300€TOHHBIE 3JIEMEHTHI I0JDKHBI OBITh HAJEKHO 3aMOHOJINYCHBI.
OCOOeHHO BaXXHO BBITIOJIHATH MEPOIIPUATHUS 110 aHKEPOBKE OOJIBIIETIPOIETHBIX KOHCTPYKIIMHA
U KpeIUIeHUIO (3aMOHOJIMYMBAHMIO) KPYIHBIX COOPHBIX OJJIEMEHTOB, Ha KOTOpbIE MpHU
3eMJIETPSICEHNH, BCIEACTBUE UX OOJBIIONW Macchl, I€HCTBYIOT 3HAUUTENbHBIE CeHiCMUYECKHe
CHJIBI.

9.3.7 KapkacHble 31aHUS, KaK TMPaBUJIO, MMEIOT OTpPa)Jaloliie KOHCTPYKIIMU B BHUIE
CaMOHECYIIIMX CTeH WJIM HAaBECHBIX MaHEJeH, cucTeMa KperyIeHHs KOTOPhIX B CEHCMHUYECKUX
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paiioHax JI0JKHA JOIyCKaTh HE3aBUCUMOE IIEpEMEIIEHNE KapKaca. Takoe pelieHne BO MHOIMX
Cllydasix IO3BOJISIET YMEHBIIUTh CEHCMUYECKUE YCWIIMS B DJIEMEHTaX OrPa)XACHUS M JIaxKe
Harpy3Ky Ha Kapkac.

9.3.8 IIpaBuibHO CIPOEKTUPOBAHHBIE M KAUYECTBEHHO BBINIOJHEHHBIE KOHCTPYKLUHU U3
&Kene300eToHa SBISIOTCS B JOCTaTOYHOW Mepe CEWCMOCTOMKMMH. OTO OTHOCHTCS, B
YaCTHOCTH, KaK K KapKAacHbIM 3JaHMUSIM, TaK M K 3JaHUSM C HECYIIMMH CTEHaMH,
BBINIOJIHEHHBIMU U3 COOPHBIX 3JIEMEHTOB JIMO0 MOHOJUTHBIMU. B MOBpEXIECHUAX IEMEHTOB
KeNe300€TOHHBIX KOHCTPYKIUHN CIIEAYET pa3indarh YeThIPE CTENCHN UX COCTOSHUSI.

Jleckue nogepercoenus - BOJOCHBIE TPELIUHBI U TPEIIMHBI packpbiTueM 10 0,3 MM BO Bcex
KOHCTPYKIMSIX KpoMme OoJbIIenposieTHhIX, B (epmax © Ha omopax COOpHBIX
OonpmenposieTHpIx Oamok - g0 0,1 MM, cMmemieHue COOPHBIX AJIEMEHTOB Ha OIMOpax Ha
BenuuuHy 10 10 % riyOuHbBI onupaHus, OTCIOCHUE WU MOBPEXKICHUE 3AIIUTHOTO CIIOSI.
Ymepennvie noepescoenusn - TpemiuHbl B 2IeMEHTaX KOHCTPYKIui packpsituem ot 0,3 10 0,5
MM, B (epMax U Ha omopax OosiplienpoJieTHhIX Oanok packpeitheM oT 0,1 mo 0,3 mm;
CMellleHre COOPHBIX AIEMEHTOB Ha onopax 10 20 % riyOuHbI OUpPaHus, TOBPEKICHUE CTHIKOB
COOPHBIX KOHCTPYKLUI 0€3 CYIIECTBEHHOI'O CMEIIEHUS CTBIKYEMBIX JIEMEHTOB.

Tascenvie nospercoenus - TpEIUMHBI pacKkpeiTieM OoJiee 0,8 MM B OOBIYHBIX KOHCTPYKITUSX,
tpeutuubsl ot 0,5 mo 0,8 MM B mpeaHanpspkeHHbIX Oankax, ot 0,3 mo 0,5 mm B depmax;
paspylieHre 3alllUuTHOTO CJIOsI BCIEACTBHE CXKAaTHUsl C OrOJICHHEM apMaTypbl, HaKJIOHHas
TpeIllMHA 10 BCEMY CEUYEHMIO JIEMEHTa pacKkpbiThueM Oosee 1 MM, pa3pylleHHe OTIENIbHBIX
CTBIKOB CO CMELIEHHUEM COEAMHSIEMbIX 3JIEMEHTOB.

Paspywenusa - noBpexJieHUs: OeTOHA MO BCEMY CEUEHHUIO JIEMEHTA C BBITYYUBAHUEM WM
pa3pbIBOM apMaTypbl, B TOM YHCIIE€ C BO3MOXKHBIM CABHUIOM CMEXHBIX CEUEHUI; TPEIIMHbI Ha
oropax MPOJIETHBIX KOHCTPYKUMH (Oanku, pepMbl U T.I.) C BBIXOJOM Ha HUKHIOIO T'paHb, C
BBIKOJIOM OE€TOHA M OrOJICHHMEM apMaTyphl; TPELIMHBI B 3JIeMeHTax (epMbl pacKpbITHEM OoJiee
0,5 mm.

9.3.9 XKene3o0eToOHHBIE KOHCTPYKIIMH, KaK TTPABUIIO, SIBJISIOTCS CTATUYCCKH HEOTIPEICTUMBIMHU
CUCTEMaMHM, MO3TOMY pa3pylI€HUE OTACNbHBIX 3JIEMEHTOB WJIM YYaCTKOB €Ille HE O3HAYaeT
paspyuieHus: KOHCTPYKLIUHU B IIEJIOM, U €€ Hecylllasi CHIOCOOHOCTh MOXET ObITh BOCCTAHOBJICHA.
Onnako Korja pa3pynieHul 1 IOBPEKICHUH MHOTO M TEM 00Jiee KOTJJa KOHCTPYKIIMH YTPOKACT
oOpyIIeHue, To B 3TOM cIy4ae BONPOC BOCCTAHOBIICHHS HJIM 3aMEHbI Ha HOBYIO KOHCTPYKIUIO
pelIaercs ¢ y4eToM 3KOHOMUYECKUX COOOpaKeHui.

9.3.10 DnemeHTHI XeNe300€TOHHBIX KOHCTPYKIIUH IIPU CEHCMHUYECKOM BO3JCHCTBUU B
3aBUCHUMOCTH OT COOTHOIIEHHUSI HAarpy30K M IPOYHOCTHBIX XapaKTEPUCTHK MOTYT HUMETh
pasnuuHble BHUJBI TOBpexkaeHud. Hawubonee xapakTepHble TMOBPEXKIECHUS D3JIEMEHTOB
KeJ1e300€TOHHBIX KOHCTPYKIIMI cXeMaTHUeCKU MOKa3aHbl Ha pUCYHKax 9.14 - 9.19.

Ha pucynke 9.14 noka3aHbl 0ObIYHbIE MOBPEKICHHS 3AIIUTHOTO CJIOSl. DTU MOBPEXKACHUS HE
OTIACHBI, HO CO BPEMEHEM BCJIEICTBUE KOPPO3UU apMaTypbl KOHCTPYKIIUS OyAeT ociabieHa u
OKaXeTCs B OMAacHOM COCTOSHUH. [loATOMY 3allUTHBIM CIOW JOJKEH OBITh 00s3aTeNbHO
BOCCTaHOBJICH.
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a - HavaJbHBIE TPEIIMHBI B OCHOBAaHUH KOJIOHHBI; O U ¢ - OOHa)KEHHE apMaTypHOTO KapKaca Ha KOJIOHHE U Oaiike
TePEKPBITHA

Pucynok 9.14 - [loBpexxieHHE 3aIIUTHOTO CIIOS JKeJIe300€TOHHOM KOHCTPYKLIUHU

a - 6 - NOBPCIKACHUE IPU YBCIINUYCHUN I/ISFI/IGaIOH_IEFO MOMCHTA,; ¢ - € - NTOBPECKJACHNUE CTOCK KapKaca Mpu
HCOCTATOYHOM KOCBEHHOM HUX apMHUPOBAHUU

Pucynok 9.15 - Craguu noBpeXJIeHUS KOJOHH

[Ipn meperpy3ke KOJIOHH TOPU30HTAJIbHON CEHCMHYECKOW HArpy3KOW B 30HE 3HAYMTEJIBHBIX
M3rudaroX MOMEHTOB MOTYT BO3HUKHYTh B apMaType Iu1acTudeckue aepopManuu (pUCyHOK
9.15, a). Ecimu 3TH MOMEHTHI MpPEBBIIIAIOT HECYIIYI0 CHOCOOHOCTh, TO MOXKET IPOU30UTH
MECTHOE pa3pyllIeHUEe KOJOHHBI C BBIMyYHMBAHUEM apMaTyphl (PUCYHOK 9.15, 6) HITH ee pa3phiB
u pasapobOneHue OeroHa (pucyHok 9.15, ). Ilocieanuwe BUABI pa3pylIeHUl TpeOyrOT
MIPOBEJICHUS] HE3aMEJUINTEIBHOTO BBIMIOJIHEHUS BOCCTAHOBUTENBHBIX pPadOT M, €CIM HaJo,
BBITIOJIHEHUS] HEOOXOAMMOI0 KOMILIEKCa YCHIIEHUs. XapaKTep MOBPEKICHHs CTONKH KapKaca,
MPUBEACHHBIN Ha puCyHKax 9.15, 2 - e, CBUIETEIbCTBYET O HEAOCTAaTOYHOM KOCBEHHOM
apMHUPOBAHUH, T.€. B ’TOU 30HE 0KA3aJI0Ch MAJI0O XOMYTOB JIJIsl BOCIIPUATHS NONEPEYHOM CUIIBI.
Ecnu Tpemunbl NpoXoasT uepes Bce ceueHue 6eToHa, TO BO3MOKHO Jayke B3aUMHOE CMEIlleHHe
BEPXHEH U HIDKHEH YacTeil KOJIOHHBI (PUCYHOK 9.15, e).

Ha pucynke 9.16 uzo0paxeHbl OObIYHBIE BU/bI MOBPEXKACHUN OAOK MEPEKPBITUNA U CTHIKA
BepXa KOJOHH C pHUrejeM, KOTOpble BO3HUKIM OT JEHCTBUSI OOJBIIMX CKAJIbIBAIOLIUX
HaIpsDKEHUW B PUTEJIE U OT YPE3MEPHOTO M3THOA0Iero MOMEHTa B cTolike. Eciu packpeiTie
ATUX TPEUIUH MPEBbIMIAET 2 - 3 MM, TO KOHCTPYKIUS JOJDKHA OBITh YCHIICHA.

Ecnu npu koHCTpyHpOBaHUH 0AIOK HE YUUTHIBAIOT YCUJIHS YKECTKOTO 3allleMJICHHs] B MECTax
WX onupaHus (CBapka, aHKEpHOE KpeIIeHUE), TO B BEpXHEil YacTH Oalki B y3J1aX ONMUpaHUS
BO3HMKAIOT TPCIIMHBI, IOKa3aHHbIC Ha pUCYHKE 9.17, a, 0).

a - TpCIIUHBbI B paCTS[HyTOﬁ 30HC 6aJ'IKI/I; o - MOBPCKJACHHUSA B BEPXHEM Y3JIC PAMHOI'O KapKaca

Pucynok 9.16 - IloBpexxieHrEe KOHCTPYKIIUH MEPEKPHITHS U 3JIEMEHTOB KapKaca
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a, 6 - TPEINHBI, BEI3BaHHBIE HEJJOCTATOUYHBIM apMHPOBAHUEM TOpLA OaJIKH, )KECTKO 3aKPEIICHHOH Ha OTOope; 8,
2 - TpelMHbI B Oajike ¢ HEAOCTATOYHOH IIONMIA/IbI0 CEUYEHHsI OTOTHYTOW MJIH MONIEPEYHON apMaTypsl; O -
CMEILEHHE TUIUT MOKPBITHS

Pucynok 9.17 - TloBpexieHue kene300eTOHHON OaKH Ha OTTIOPHOM M IIPHOTIOPHOM YJacTKaX

[Ipu HEnOCTaTOUHOM apMHUPOBAHUU KOHIEBBIX YYACTKOB OalIKM JUIsl BOCIIPUATHS MONEPEYHBIX
CHJI B 3TUX MecTax (pUCYHOK 9.17, 8, 2) BOBHHUKAIOT KOChI€ TPEUIMHBI, KOTOPbIE B CIydae UX
MOJTHOTO TIepeCeUeHMs] OaJKu CBHUJAECTEIBCTBYIOT O TOM, YTO XOMYTHI pa3opBaHbl JHOO
HAXOJMATCS 3a TPENEeNIOM YIPYroCTH, W Hecylash CIIOCOOHOCTh Oallki TOJICP)KUBACTCS B
3HAYUTEIBHOM Mepe 3a CUET CHJI CYXOTO TPECHUSI.

[Ipumepbl MOBpeXIeHUS KOHCTPYKUMHU (epMbl MOKPBHITUS IMOKa3aHbl Ha puUcyHKe 9.18. B
OCHOBHOM 3THU MOBPEKACHHNA BbI3BAHBI CIICAYIOIIUMHA 00CTOSTEILCTBAMU:

a) 00pa3oBaHUEM TPEIIMHBI BCJICJCTBUE CKAIBIBAIONINX YCHUIIMH B 30HE COMPSKSHHS BEPXHETO
Y HIDKHETO TOSICOB;

0) HEeIOY4YeTOM BEITMYMHBI YCHIIUS B PACTSIHYTOM DJIEMEHTE HI)KHETO T0sIca U, KaK CISICTBUE,
MOSIBIICHUEM 3/IeCh TPEIIMH PACTSHKEHHS, a TAK)Ke 00pa30BaHUEM KOCHIX TPEIIUH B PaliOHE y3J1a
13-32 HeJIOCTaTOYHOTO YMCIIa TIONEPEYHBIX CTePIKHEH apMaTypsl (XOMYTOB);

B) pa3apoOsieHrueM O0eToHa B CKATOM AJIEMEHTE BEPXHETO Mosica M BOSHUKHOBEHHEM TPEITNH
OTpBIBa B HUCXOMAIIEM packoce epMBbl.

a - TPEUIMHBI OT CKAJIBIBAIOIINX YCHIMI B OIIOPHOM Y3JI€; O - TPEIIMHBI, BBI3BAHHBIE PACTSKEHIEM HIDKHETO
TI05iCa 1 TIOTIEPEYHBIMH CHJIAMH B OTHOM M3 Y3JIOB 3TOT'O 10sICa; 6 - pa3apo0iIeHne OETOHa B CKATOM JJIEMEHTE
BEPXHETO0 110sIca W TPEIMHA OTPHIBA B HUCXO/ISIIEM packoce

Pucynox 9.18 - Pazpyiienue snemeHTa xene300eToHHON (hepMbl

9.3.11 PaboTy mO BOCCTAaHOBJIEHHIO WJIH YCHUJIECHHUIO 3JKEI€300€TOHHBIX KOHCTPYKLUMH
BBITMOJIHAIOT C UCIOJIb30BaHUEM MeTallla pa3HOI0 COPTAaMEHTa, HauMHas OT JIETKOM apMaTypsl
Y KOHYasl KpYIHBIMH IPOKaTHBIMU MPO(QUIISIMH, a TaKKe OeToOHa BBICOKOTO Kiacca (Bbiiie B30)
U TOJUMEPHBIX cOCTaBoB. llpu mpoBeneHHHM pabOT MO BOCCTAHOBIICHUIO WIIM YCHIJICHUIO
KOHCTPYKLMH HEOOX0MMO COOII0IaTh peKOMeHAauH 11. 9.2.20 HacTosuiero CBoja mpaBuil.
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9.3.12 Pa3pymieHHbIH MIOCKUN Y4aCTOK CTEHbI, 000JIOYKHU UM NEPEKPHITHS BOCCTAHABINBAIOT
crenyromuM  oOpazom  (pucyHok  9.19). PaspymieHHbIi  y4acToKk — pazOHparoT 10
HETMOBPEKJCHHOTO OETOHA, TIPH ATOM He MeHee 4eM Ha 12 cM 00HaXaroT KOHIbI UMEIOIeHCs
B KOHCTPYKLIMHU apMaTypbl ¥ BOCCTAHABJIMBAIOT €€ MPOCKTHBIE XaPaKTEPUCTUKH C HEOOIBIINM
ycunernueM (00braHO oT 5 % 1o 10 %), u nanee ocymiecTBISIFOT 00€TOHHPOBAHUE OETOHOM
KJlacca Ha CTYyIEHb BBIIIE, YeM IPUMEHSIICS paHee.

1 - moBpexIeHHbII y4acToK; 2 - HOBBIIl OETOH; 3 - BOCCTAaHOBJIEHHAs apMaTypa

Pucynox 9.19 - Cxema BOCCTaHOBJICHHSI IIOBPEKICHHOTO TNIOCKOTO yJdacTKa jKee300eTOHHOH
KOHCTPYKIIUU

9.3.13 BoccTaHOBJICHHE WM YCHUJICHHE AJIEMEHTOB MEPEKPHITUS (PUCYHOK 9.20) U HECYIIETO
KapKaca 37aHHs BBINOJHSIOT C YBEIIMYCHHUEM IPOEKTHOTO CEYCHHUs KOHCTpyKimu. OOrras
MOCIIEIOBATEIIHLHOCTh MPOBEIACHUS PabOTHI 3aKIIOYAETCS B CIEAYIONIEM: YAAISIOT OCTOH U
BOCCTAHABJIMBAIOT apMaTypy Ha TOBPEKICHHBIX YYacTKaX KOHCTPYKIMH; BBITIOTHICTCS
Haceyka MOBEPXHOCTH OeToHa (MM JaKe TOJIHOE YAaJeHHWE 3alUTHOTO CJIOS) Ha BCEM
YCHUJIMBAEMOM DJIEMEHTE; 3aTEM DJIEMEHT JIOTIOJIHUTEIILHOE aPMUPYETCS C YCTAaHOBKOM XOMYTOB
U pacnpeeUTeIbHbIX CTEPKHEW U OCTOHUPYETCsl B ONanyOKe WM TOpKpeTupyercs. Takoi
crioco0 siBiIsieTcsl HamOoJiee HAJCKHBIM, €CIU yCTpauBaeMmas JKelle300eTOHHas 000JI0YKa
MOJIHOCTBIO OXBATHIBACT MPOEKTHOE CEUCHHE dIeMEHTa (PUCYHOK 9.20, 0, 8).

a - YCUIICHHE AJIEMEHTOB TUTUTHI MIEPEKPBITUS; O - YCHICHHE OaIKH C DIIEMEHTAMH IEePEKPBITHS THO0 KOJIOHHEI,
MIPUCIIOHCHHOW K CTEHE; 6 - YKPETUICHHE CTBOJIA KOJIIOHHBL; 1 - MOHONUTHAS JKeIe300eTOHHAS TUTUTA YCUICHUS; 2
- OanKa ¢ 3JIeMeHTaMHU MEPEKPHITHS; 3 - )Kene300eToHHas 00oiiMa; 4 - KOJIOHHA
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Pucynok 9.20 - Crioco6 ycuieHust sxene300eTOHHOH KOHCTPYKIIUU

9.3.14 YBenuuenue Hecymieil ciocoOHOCTH Kene300eTOHHONH KOHCTPYKIMH B OOJIBIIMHCTBE
CIly4aeB JIOCTUTAETCSl YCHJICHHEM €€ MPOKATHBIM METAIOM. JT0 Haubojee mpocToil crnocod
ycunenus. Ilpy 3TOM MOBPEKICHHBIM 3JIEMEHT YKPEIUISIIOT JOCTATOYHO JKECTKOMU
KOHCTPYKIIMEH M3 yrojka, MBeiepa WiIH Ipyroro npo(uibHOr0 MeTamia, COeIMHEHHOTO C
HUM, YTO TI03BOJIET CYyIIECTBEHHO YMEHBIIUTH YCHIIHA B )Kee300eToHe (pucyHok 9.21). O4eHp
4acTO YCWJIMBAE€MbIH 3JIEMEHT TMPOCTO OXBAaThIBACTCSI METANIMYECKHM  OaHIaXoM,
KOHCTPYKIIMSI KOTOPOTO JKECTKO MPUCOCIAMHSACTCS K JKEIe300€TOHYy M B TOCIEIYIOMIEM
o0eToHUpyeTCs TNO0 TOKPBIBACTCS 3AIUTHBIM COCTABOM.

9.3.15 [ononHMUTENbHBIA HECYIIU 31eMEHT (PUCYHOK 9.22) MPHUMEHSIOT Ui YCHUJICHUS
IJIaBHBIM ~ o0pazom 0anok mepekpwiTus. Ilpm  3TOM  co3maercs  caMOCTOSITeNbHAS
METaJNIOKOHCTPYKIIMSL, YACTUYHO WJIM MOJIHOCTBIO pa3rpysKarolias *ene300€TOHHBIN AIEMEHT.
B kauecTBe Takoil KOHCTPYKIIMM MPUMEHSIOT OajlKy, IIMPEeHrenb, GepMy, TONOJHUTEIbHYIO
CTOMKY, paMy H T.JI.

Takyl0 KOHCTPYKIIMIO BKJIIOYAIOT B paboudee COCTOSHHE IIyTeM TMOJKIMHUBAHUS WIH
HaTSKEHHS] BAHTOBBIMH YCTPOICTBaMMU.

a - yCWJIGHHE yJacTKa raraThl IEpeKphITUS; O - yCHICHHE PUTelsd PAMHON KOHCTPYKLUH; 6 - YCHIICHUE
Kene300eTOHHON KOHCTPYKIMH NPUCOEINHEHHBIM K Helt MeTaiioM; 1 - yroinok; 2 - mBemiep; 3 - XOMYTHI; 4 -
METAJNINYECKUI KOPCET

Pucynok 9.21 - BapuaHT yBenIuueHHUs HECYIIEH CIIOCOOHOCTH KeIe300€TOHHOW KOHCTPYKITUU
NPOKaTHBIM METAJIJIOM

@ - YCUIICHHE C TIOMOLIBIO OANKH; 6 - YCUICHHE [INPEHTeIbHON KOHCTPYKIHEH; 6 - YCHICHHE Pa3rPyKAIOMIMK
pamamuy; 1 - kiun; 2 - 6anka; 3 - MpeHrens; 4 - pa3rpyxarorias pama

Pucynok 9.22 - Ycunenue xene300eTOHHOW KOHCTPYKIIUU CaMOCTOSITEIbHOMN
METAITIOKOHCTPYKIIUEH
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9.3.16 Bce 6obliee mpuMEHEHNE HAXOAT CIICIabHbIE KIIESIINE CPEJICTBA BCIIEACTBHE TOTO,
YTO KIEAIIME CPEeACTBAa OBICTPO TBEPACIOT, 00JAJAIOT BBHICOKOH NMPOYHOCTBIO W aJre3ueu
(pucyHok 9.23). IIpu peMOHTE TpEeIMH KJIEEBBIMU COCTaBaMM JUIsl UX 3AII0JIHEHUS UCIIOJIb3YIOT
HECJIOXKHOE 000pYJI0BaHHE U MPOCTBIC MPUCIIOCOOICHNS B BUJIE TEPMETH3UPYIOIIUX JICHT U
apMUPYIOIIUX HAKIAJO0K (IIMOHOK). ClielyeT OTMETUTh, UTO B MOCJIEIHEE BpeMs pa3paboTaHO
0OJIBIIIOE YUCIIO HOBBIX KJICSIIUX CPEACTB, OJJHAKO B BOCCTAHOBUTEJBHBIX pabOTax CieayeT
UCIIOJIb30BAaTh TOJILKO alpOOUpPOBAHHBIE CPEICTBA, Y KOTOPBIX JOJDKHBI COYETAThCS HX
XapaKTCPUCTUKU I10 IMTPOYHOCTHU U FapaHTI/IpOBaHHOI\/JI JOJITOBEYHOCTH.

a - ycuJieHHe KOHCTPYKIUH 3aII0JHEHUEM TPEIIUHBI U IICTOT SMOKCHUIHBIM KIIeeM; O - YCUJICHHUE C
UCIIOJIb30BaHHUEM ITOJIMMEPHBIX ApMUPOBAHHBIX IIIOHOK; 1 - TpelyHa; 2 - oTBepCTHE sl IITylepa; 3 -
TepMeTHK; 4 - MoJMMEepHbIE apMUPOBaHHBIE IIMTOHKH

Pucynox 9.23 - PeMOHT ¥ yCHIICHUE Ke1e300€TOHHOW KOHCTPYKITHH € TIOMOTIIBIO KJISSTIITUX
Cpe/CTB

9.4 YcuniieHue MeTAJVINYECKUX KOHCTPYKIMH KapKACHBIX 31aHUI U COOPYKEHHU I

9.4.1 YcwieHne METAIITHYSCKUX KOHCTPYKIIMI OCYIIECTBIISIIOT ¢ COOJIIOICHUEM CIICAYIOIINUX
MIpaBUII:

a) CTaJbHBIC W ATIOMHHHEBBIC KOHCTPYKIIMHM BCIIEJACTBHE BBICOKOW MPOYHOCTH MaTepuaia H
CIOCOOHOCTH K Pa3BUTHIO IUTACTHYECKHX JedopManii  OTJIIMYAIOTCS  MOBBITICHHOM
HAJIG)KHOCTBIO U CEMCMOCTOMKOCTBhIO. ECTECTBEHHO, 3Ta XapaKTepUCTHKA OTHOCUTCA K
KOHCTPYKIIUSIM M COOPYKCHHSM, TPaMOTHO CHPOSKTHPOBAHHBIM U  Ka4yeCTBEHHO
BBITIOJTHEHHBIM B HaType. B MpoTHBHOM ciydae pa3pylieHUE MPU KCTPEMAIbHBIX Harpy3Kax
HEN30EXKHO.

Crnenyer OTMETHUTH, YTO TNPH HAPYIICHWHM TMPAaBHJI AKCILTyaTallMM CTAJIBHBIX KOHCTPYKIIUHA
MOBPEXKACHUE W JaKE HMX PpPa3pyIICHHE I1OJrOTaBIMBACTCS, MPUYEM JIOBOJIBHO OBICTPO,
Koppo3uei MeTtayia. B 3TOM 11aHE MHOTHME QIFOMHUHUEBBIC KOHCTPYKIIMH MEHBIIIE
MTOIBEP>KEHBI KOPPO3HOHHOMY BO3/ICHCTBHUIO;

0) HeOOXOAMMO UMETh B BUJLY, UYTO CEPhE3HBIEC MOBPEKICHUS B METAIUIOKOHCTPYKIIUU YaCTO HE
OpocaroTcs B ria3a U OOHapYKUTh UX MOXKHO JIUIIb IIyTEM OCMOTpa ¢ OJIM3KOTO PACCTOSHUSL.
Oco0eHHO 3TO OTHOCUTCSA K y371aM M CTHIKOBBIM coenuHeHusiM. [lostomy oOcnemoBanue
METAJUIOKOHCTPYKIIUA JIOJKHO BBITOMHATHCS CHEHATMCTAMHU U ¢ OOJIBLION TIATEIBHOCTBIO,
TaKk Kak METajUl, KaK IMPaBHJIO, MCMOJb3yeTCs B HamOojIee OTBETCTBEHHBIX KOHCTPYKIIHSIX,
paspylieHre KOTOPBIX BeIEeT K 0CO00 TSHKENbIM MOCIEACTBUSIM. B 3MaHUSX U COOPYKEHUSX -
9TO HECYIIUH KapKac U KOHCTPYKIUU MOKPBITHUS;

B) YCHJIICHHE W BOCCTAHOBJICHHE METAJUTMUYECKUX KOHCTPYKUIUU B CeMCMHUYECKHUX pailoHax
JIOJI’KHBI BBITIOMHATHCS M0 TIPOEKTY, pa3paboTaHHOMY KBaTU(HUITUPOBAHHBIMHU CTICIIUATHCTAMHU.
BoccranoButensHbie pabOThl B MPOCTEHMIIUX CIIydasX MOTYT OBITh TPOBEICHBI ITyTEM
BOCCO3/[aHUS PaHEe CYIIECTBOBABIICH KOHCTPYKIIMU C UCTOJIb30BAHHUEM THUIOBBIX PELICHUI
BOCCTaHOBJIICHUS M PEKOMEHIYEeMBbIX CHOCO00B yCUJIeHHS. MeTanmoKOHCTPYKIUS TMepen
BOCCTaHOBUTEIHHBIMU PAa0OTaMU JOTKHA OBITH MAKCUMAIBHO Pa3rpykKeHa.

[lepen mpuHATHEM pEIICHUS O CIOCOOE BOCCTAHOBIECHUS KOHCTPYKIIMU HCTIOIh3yeMbIi MeTall
JOJKeH OBITh TIPOBEPEH Ha CBAPUBAEMOCTh 10 XMMUYECKOMY COCTaBYy, W OINpPEAETICHBI €ro
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IIPOYHOCTHBIE XapakTepucTuku. [Ipu HEecBapuBaeMOCTH MeTallia CIEAyeT IpelycMaTpuBaTh
COEJIMHEHHUE 3JIEMEHTOB KOHCTPYKIIUHU HA 0OJTaX;

r) pabOThl MO BOCCTAHOBJICHHIO M YCHJICHHIO METAUTMYECKHX KOHCTPYKIHUH, KaK MPaBHIIO,
MeHee TPYAOEMKH, YeM aHaJIOTUYHbIe PaOOThI JJIsi KAMEHHBIX U )KeJIe300€TOHHBIX 00BEKTOB,
HO K UX BBITIOJIHEHUIO TOJDKHBI PUBIIEKATHCS ONIBITHBIE pab04ne MOHTAKHUKHY;

1) 0oOropeBmIMe METALIOKOHCTPYKUMH K JalbHEUIICH SKCIUTyaTallid HE JOIYCKAaIOTCs, a
MeTaJlJl IOCJIe UX AEMOHTaXXa B CTPOUTENILCTBE HE JI0JKEH MCIOJIb30BaThCSl.

9.4.2 Mertammueckue KOHCTPYKIMH Oaroapsi BRICOKOH MPOYHOCTH MaTepHaja OTINYaroTCs
HEOOJNBIIMMH CEYEHUSIMH DJIEMEHTOB M OOBIYHO CHJIBHO HampspkeHel. [lostomy naxe
HEeOOJIBIINE OTKIOHEHUS OT MPOEKTHBIX T€OMETPHUYECKHX Pa3MEpPOB M TIOTHYTOCTh 3JIEMEHTOB
HEJOIMYCTUMBI, TaK KaK CO3Jal0T JOIOJHUTEIbHbIE M0JI1 HampsbkeHui. HekauecTBeHHBIM
MOHT@X, B TOM YHCJIE€ MEJKHE OIMOKM B KOHCTPYMPOBAaHUHM, BEAyT K OOpa3oBaHUIO
KOHLIEHTPALIMM HaNpsDKEHUH B ONPENENIEHHBIX TOYKAaX WJIM 30HaxX, a MPU CEMCMHUYECKOM
BO3JICHICTBUY BIIMAHUE 3TUX (pakTOpoB ycyryomnsercsa. Kpome Toro, cieayer UMeTh B BUAY, YTO
IIpU COBPEMEHHOW METOAMKE pacueTa B OTIENbHBIX 30HaX WM Yy3Jax MaTepuan
METaJNIOKOHCTPYKIIMI MOKET paboTaTh Ha Ipe/iesie paCYETHBIX XapaKTEPUCTHK 110 IPOYHOCTH.
9.4.3 BenenctBre HEOOJIBIIOTO CEUSHUS 3JIEMEHTOB M BRICOKOTO B HUX HAIPSDKEHUSI, HanOoJiee
OTIACHBIM TMpPEAENTbHBIM COCTOSIHUEM B METAUIMYECKMX KOHCTPYKLUSAX OOBIYHO SIBIISETCS
nomepsa ycmoiiuueocmu. Takoll xapakTep AepOpPMUPOBAHMUS MOKET UMETh MECTO KakK B
MacmTabax KOHCTPYKIMHU B LI€JIOM, TaK M B OTICIBHOM D3JIEMEHTE, U B JIOKAJbHOU 30HE
aneMeHTa wiM y3na. llostomy Hambonee oOHmIMM MEpONPUATHEM TPU  YCUIECHUU
METAJNIOKOHCTPYKIIMU JOJIKHBI OBITh PA3JIMYHBIE MEPHI 110 TOBBIIICHUIO €€ YCTONYUBOCTH.
9.4.4 B oTnmm4me OT MPOYMX KOHCTPYKIIMOHHBIX MaTePHAJIOB, IPUMEHIEMBIX B CTPOUTEIBCTBE,
MeTa (CTajab M aJlOMMHMI) B OJIMHAKOBOI Mepe XOpOLIO COMPOTHUBISETCS PaCTSKEHHIO,
CKaTHIO U cABUTY. MeTal cnocoOeH K pa3BUTHIO 3HAUYUTENbHBIX TUIACTUYECKHUX JIehopMalinid,
KOTOpbIE CYIIECTBEHHO MOBBIIIAIOT HECYIIYI0 CIOCOOHOCTh IPaMOTHO CIPOEKTHPOBAHHOMN
KOHCTPYKIIMH, B YaCTHOCTH, TIPH CEHCMHUYECKOM BO3ACHCTBUU. OTH Jedhopmaiuu
CHOCOOCTBYIOT peNlaKCallui BBICOKMX HANpsOKEHUN M MepepacrpesielieHHio YCHIMKA B
CTaTHYECKU HEOIpeleIMbIX CUCTEMaX U 30HaX, B TOM uucie B y3nax ¢epm u pam. Cremyet
TaK)k€ OTMETUTh, YTO IIACTHYECKHE JeOpMaAIlUi YMEHbBIIAIOT YCTOMUYUBOCTh CUIIBHO CKAThIX
AIIEMEHTOB.

9.4.5 B y3nax ¥ CThIKaxX KOHCTPYKIIMU CYILECTBYET OOBIUHO CJIOKHOE HAPSYKEHHOE COCTOSIHUE.
[Ipn HapylmieHWH TEXHOJOTHMH CBapKd 3/1eCh, NOMHMMO HEXeJaTeJIbHON KOHIEHTPAluU
TEPMHUYECKUX HANPSHXKEHUH, MOTYT BOSHUKHYThH 30HBI C XPYIIKUM COCTOSTHHEM MeTallla U, KaK
CIIEJICTBHUE, XPYIKOE pa3pylIeHUE, HAIPUMED, CTHIKA.

XpynkoMy pa3pylieHHIO OOBIYHON CTallU CIIOCOOCTBYET TaKKe HU3Kas TeMIIeparypa, o3TOMY
B CEBEPHBIX pallOHAX HEOOXOAUMO MPUMEHSTH METAJUI CIIeLUATbHBIX MAapOK.

9.4.6 Kak mpaBuiio, HaUOOJBIINE HAMPSHKEHUS KOHIICHTPUPYIOTCS B MOBEPXHOCTHOM CIJIOE
AJIEMEHTOB METAJUIOKOHCTPYKIMHU. [lo3TOMy J1ake MOBEPXHOCTHbIE WX TOBPEKICHUS
HEJOMYCTUMBI, a B JKCIUTyaTallAOHHOM COCTOSIHUU KOHCTPYKILUHU JIOJDKHBI OBITH HAJEKHO
3aIUIIEHBI OT KOPPO3UHU.

9.4.7 Cranp sBISETCS XOPOIIUM KOHCTPYKIIMOHHBIM MaTepHaJoM U, KpOME TOro, B
WHXEHEPHO! TMpaKTUKE HAKOIUIEH OOJBIION OMNBIT MPOSKTHUPOBAHUS M OKCILTyaTalluu
METAJUIMYECKUX KOHCTPYKUMHA. TeM He MeHee, aBapuu CIY4alOTCs M C HHUMH, TaK Kak
KOHCTPYKILIMHU U3 METaJJla, B OTJIMYUE OT 5KeJIe300€TOHHBIX M KAMEHHBIX, TPOEKTHUPYIOTCS, KaK
IIPaBWJIO, CTATUYECKU OINpeneauMbIMU. [[09TOMy y HMX CpaBHUTEIBHO CKPOMHBIM PE3EpPB B
nepepacnpeeNeHu yCWIni, HapuMmep, JIOKaJbHbIE MOBPEXICHUS (BBIXOA M3 CTPOS OJTHOTO
W3 DIIEMEHTOB WJIM OJHOW CBsI3U) BJEKYT 3a COOOI0 MOTEpPI0 Hecylled CIOoCOOHOCTH Bceit
KOHCTPYKLIMH, & €CJIM OHA SIBJIAETCS OCHOBHBIM HECYILUM DJIEMEHTOM 3JaHHS U COOPYKEHUS,
TO MOMKET pa3pylIuTbcs U Bechb 00BEKT. HeoOXoaumo Takke HAlOMHUTD M O HHU3KOM
HOPMAaTUBHOM «KO3(duimeHTe 3amaca» B COBPEMEHHBIX METANIOKOHCTPYKLUAX, KOTOPBIN
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IOPUHAT TaKUM BBUJY CpPaBHUTEIBHO BBICOKOHW OJHOPOJHOCTH 3TOTO CTPOUTEIBHOTO
MaTepuaa.

9.4.8 OcHOBHBIE IPUYUHBI, TPUBOISIINE K Pa3pYIICHUIO METAJUIOKOHCTPYKIIHH, - 3TO 1e(hEKThI
MOHTaa WJIM U3TOTOBJICHUS, UCTIOIB30BAHUE METAJIA C XapAKTEPUCTUKAMHU HUKE MIPOCKTHBIX
3HA4YeHUH, OMMOKN MPOEKTa M, TJIAaBHBIM 00pa30M, HEMOJIHBIN Y4eT BO3MOXKHBIX HArpy30K H
HEJ0CTAaTOYHas cUCcTeMa KOHCTPYKTUBHBIX cBsized. Hampumep, 60 % aBapuil mpoucxoauT Bo
BpEeMsI CTPOUTEINILCTBA, KOTIa HE BCE AIEMEHTHI KOHCTPYKIIMH COOpaHbl M 3aMKHYTHI B CTBIKaX
U y3Jax.

CratucTuka CIEAYIOIUM 00pa3oM OIEHHBAET (aKTOPhI (HEMOCPEACTBEHHBIE MPHYUHBI),
BBI3BABIINE PAa3pPYIICHUE METAUIOKOHCTPYKIIUN:

noteps ycroituuBocty - 41 %;

paspyIieHue cBapHOro coeanHenus - 23,8 %);

paspyiieHue 1o 0CHOBHOMY MeTainty - 22,2 %;

apyrue npuauHsl - 13 %.

[Tpu 3emieTpsiceHUN METAIIOKOHCTPYKIIMH BEAYyT ceOsi, KaKk MpaBWIIO, HAAEKHO. B ciydae
00pyIIeHNusT KOHCTPYKIIMHU, pPACCUMTAHHON Ha peaJbHOE CeCMUYECKOe BO3JIEHCTBUE, CIIETyeT
MPUYMHOMN 3TOTO COOBITHS pacCMaTpUBATh HE 3eMIIETPsICEHHE, a IePEeKThl KOHCTPYHPOBAHUS
VI MOHTaXa.

9.4.9 lonsiTHe MOTEPH YCTOWIMBOCTH OUYEHB Pa3HOOOPa3HO, HO OCHOBHOM MPUYMHOM SBISETCS
HE/I0CTaTOYHAs )KECTKOCTh CXKATOTO 3JIEMEHTA KOHCTPYKIIMH B TUIOCKOCTH, TIEPTICHIUKYIISIPHON
JCWCTBYIONIEMY YCHIIMIO. B pe3ynprare 3TOro MpoucXoJuT He MPEeayCMOTPEHHAsl pacueToM
nedopmarust dreMeHTa, YBEJIMYUBAIOTCS KpaeBble HANpsDKEHUs, Iporecc aedopMarin
pa3BUBaeTCs, B pe3yJabTaTe Yero AJIEMEHT BBIKIIOYAETCS W3 paboThl WM paspymaercs. Ha
pUCyHKe 9.24 TIOKa3aHa MeECTHas TIOTeps YCTOHYMBOCTH B BHIE CMSTHS CTEHKH
IAJTMHIPUYECKON KOJIOHHBI KapKaca 37aHusl ¢ o0pa3oBaHueM rodpa Ha CTEHKE 000JOYKH OT
M3rU0AKoIIero MOMEHTA, MPEBBIIIAIONIEr0 NPEeIbHOE 3HAaYEHHE MOMEHTAa COIPOTHUBIICHHUS
CEUeHMsI KOJIOHHBI, a TaKKe MOKa3zaHa MoTepst (popMbl MONMEPEUYHOIO CEYEHMs ABYTABPOBOM
OaJIK¥ Ipu JEMCTBUU HA HEE COCPEOTOUCHHOM CHIIbI 0€3 MECTHOTO YCHJICHUS IIOJIKU IBYTaBpa,
IPESYCMOTPEHHOTO HOPMaMH.

a - CMATHE IMWIHHAPUIECKOH 000mouku (TpyObl); 6 - nedopMarist JByTaBPOBOH OAIKH OT COCPEeIOTOUSHHOM
Harpy3Ku; 6 - U3THO KOJIOHHBI IO Harpy3Kon

Pucynok 9.24 - MectHast noTepsi yCTOHYUBOCTH METAJUNINYECKON KOHCTPYKIIMU OT
Ype3MEepHOTo U3ruOaroIIero MOMEHTA

9.4.10 IIpu HenoCTaTOYHOM KECTKOCTH CKUMAEMOM KOHCTPYKLIMU MM NEpBOHAYAIBLHOU ee
nedopmanuu (HarpuMmep, CTOMKH), BOHUKIIEH NPH MEpeBO3KE MM BO BPEMs BBIIIOJHEHUS
MOHT@XHBIX PalbOT, MPOUCXOMUT TOTEPS €€ YCTOMYMBOCTH W3 IUIOCKOCTH (PUCYHOK 9.24).
UroObl un30exaTh MNpPU CEMCMHUYECKOM BO3JEHCTBUM MOJOOHOTO Ppa3BUTHS COOBITHH,
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KOHCTPYKIUS JOJDKHA OBITh pacCYMTaHa Ha MPOJOJBHBIA M3rH0 C y4eToM ee THOKOCTH MpHU
OIIPENIEIICHUN COOTBETCTBYIOIIEH KPUTUYECKOM CUIIBI.

AHQJIOTUYHBIA NOPOLIECC MPHU CEUCMUYECKOM BO3IAEHCTBUM MOXKET IPOUCXOJHUTH B
METAJUIMYECKUX KOHCTPYKIMSIX TOKpheITUs. Ha pucyHke 9.25 mokazaHa moTepsi oOImei
YCTOMUYUBOCTH 3JIEMEHTOB (hepMbl B OOJBIICIPOJIETHOM MOKPBITUH, T/ie AedopManus Gpepmbl
U3 CBOEH IUIOCKOCTH BbI3BaHAa HEJOCTATOYHOM IPOYHOCTHIO TOINEPEUHBIX CBS3EH WIIU
HapyILIEHUSIMU, TOMYILIEHHBIMH IIPYU MOHTAX€ ITOKPBITHUS.

a - (GpOHTANBHBIN BUI PacKOCHOH (hepMbI; 6 - pacnoyiokeHue epM B IUIaHE CO CXEMOW TIOTEPH YCTOHYUBOCTH
(dbopMBI 01HOI (hepMBI U3 ee IIOCKOCTH; 1 - BepTHKajbHbIe CBS3H; 2 - (hepMbl; 3 - opma moTepu

Pucynok 9.25 - Tloreps o011eit ycTOMUIUBOCTH (PEPMBI B COCTaBE TIOKPHITUS

9.4.11 PazpymieHne CBapHBIX IIIBOB MPOUCXOAUT WM HETIOCPEACTBEHHO IO IIBY B Pe3yJbTaTe
ero cpe3a, WK 110 OCHOBHOMY METAJUTy KOHCTPYKIIMH B 30HE IIIBa BCIIECJCTBUE BO3SHUKHOBEHUS
KOHIIEHTPAINH HAIIPSHKCHUH, BEI3BAaHHBIX CBAPKOH HITM XPYITKOCTBIO MeTasu1a. Takue 1eQeKTsl,
KaKk TIPaBHJIO, SBISIOTCA pE3YJIbTAaTOM HENPAaBIIBHONW TEXHOJOTHH CBApPOYHBIX padoT,
NPUMEHEHHS] HEMOIXOAIIEH K KOHKPETHBIM YCIOBHSM MAapKH 3JIEKTPOJOB WM HHU3KON
KBaTM()UKAIIMN CBAPILIUKOB.

Paszpymenne mo Merajuly Kak MNEpBONPHYMHA OOPYIIEHHS KOHCTPYKIMH BO3HHKAaeT B
pe3ysbTare ee U3roTOBJICHHS (JaXke OTACIBHON ¢ YacTH) U3 MeTajlla HeITPOKaTHOW MapKH WK
BCJICZICTBHUE OIIMOKH B pacyere.

9.4.12 B OTHOIICHNY CTAIBHBIX KOHCTPYKINH MOHATHE «BOCCTAHOBIICHNE)» PUMEHUMO JIUIITh
B HeOONBIIOW Mepe, Tak Kak B OCHOBHOM JTO KacaeTcsi BCIIOMOTATEIbHBIX CBSI3EH.
MeTa/UIOKOHCTPYKIMIO  MOXKHO — yCHJIUTh, 3aMEHUTh HOBOH, HO BOCCTAQHABIMBATh
pa3pyLIMBIIMICSA JJIEMEHT, Kak »JTO JejaeTcs OOBYHO B KaMEHHOW CTEHE WIH B
’KeJIe300eTOHHON KOHCTPYKIINH, IPUXOANUTCS PEAKO, TaK KaK MOCIIe pa3pyLIeHUs JaKe 0HOTO
CTBIKA WJIM DJIEMEHTa OCHOBHOW HECYIIeH KOHCTPYKIMH, KaK MpaBWIIO, CIexyeT olIee
oOpymienue. [loaTomy B HacTosIIeM ITyHKTEe U B III. 9.4.13 - 9.4.18 paccMaTPUBAIOTCS TOJIBKO
crocoObl  ycuieHus. UTo Ke KacaeTcs BOCCTAHOBJICHHUS OTICIBbHBIX paspyLIMBLIMXCS
3JIEMEHTOB, €CIU B IEJIOM KOHCTPYKIMS COXpaHWJIach, TO OHA IPOCTO TNPUBOJUTCA B
MEPBOHAYAIIBHOE MTPOEKTHOE COCTOSHUE, BO3MOXHO C HEKOTOPHIM YCUJICHUEM.

9.4.13 JIns yMeHblIeHNs yCWINH B HanOosiee Harpy>KeHHbIX WM MOBPEXICHHBIX 2JIEMEHTaX B
CYIIECTBYIOIIYIO KOHCTPYKLHUIO BBOJAT JOIMOJHUTENbHbBIE Hecylue »eMeHThl. Ha pucynke
9.26, @ MOKa3aHO MOJIBEJACHUE MONOJHHUTENbHBIX 0aJOK, MpEeAHAa3HAYEHHBIX IS Pa3rpy3Ku
CYIIECTBYIOIIMX OaloK, a Ha pUCYHKe 9.26, 6 TNOKa3aHa cXeMma YCTpOMHCTBa HampsraeMoin
3aTSKKH JUTSL YMEHBIICHUS U3rH0aroIero MOMeHTa B IpoJieTe OaIKu.

Jlns pasrpy3Kd KOJIOHHBI Kapkaca INpHd OTCYTCTBUU JIOMKpPATOB HCIOJB3YIOT CIOCOO
MOJIBEJICHUS JIOTIOJIHUTEIBHBIX MPEIHANPSIKEHHBIX CTOEK, KOTOPBhIE COCTOSIT M3 BJIO)KEHHBIX
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OJlHa B JIPYTyI0 ABYX TpyO, CBapE€HHBIX MO KOHIAM. TpyObl JOJKHBI OBITH CBApEHBI TOT/IA,
KOTI/Ia TeMIIepaTypa CIeualbHO HarpeBaeMou HapyxHo# TpyOsr nocturaet (400 - 500) °C, a
MOTOMY TIOCJIE OCTBIBAaHUS BHYTPEHHsISI TpyOa OKa3bIBAETCsl CKATOW. Y CTAaHOBHUB M PACKPETIHB
TaKyl0 MPEIHANPSDKCHHYIO CTOWKY, HapyXHYI TPYOy pa3pe3aroT MO OKPYKHOCTH BO3JE
HIDKHETO I1IBa, TIOCJIE YEeTO BHYTPEHHss TpyOa, ynepras B puUreib, pacuIUpssich, pasrpyxaer
KOJIOHHY. 3aTeM HapyXKHasi TpyOa 1o pa3pe3aHHOMY TOsICY CBAPUBAETCS HAKIIAJAKAMHU U TaKKe
BKJIFOUaETCs B padboTy. Takast mporeypa MOKeT OBITh BBITIOJHEHA TAK)KE C IIOMOIIBI0 OOBIYHOM
CTOWKM M JO0MKpara. Bo Bcex ciydasx HODKHBI OBITh MPEIYCMOTPEHBI CTPAXOBOYHBIC
MEPOIIPUATHS.

@ - yCWJIeHHE C IOMOLIBIO TOIOJMHUTEIBHBIX 0allOK; O - yCHIIeHHe 0aJIKy C IOMOIIBIO HANPSTaeMOH 3aTSKKU; 6 -
cxeMa MOABEICHUS JOIOIHUTENBHbIX [IPEIHANPSDKEHHBIX CTOCK IS PasIPy3KH KapKaca; 2 - YCHICHHE (epMBI
BBEJICHHEM JOIOJIHUTENBHBIX JIEMEHTOB B PEIISTKY; 1 - NOMONHUTENbHBIC pa3rpyKaronye 6anky; 2 - Tanpen; 3
- JIOTIONTHUTEIIBHBIE 3IEMEHTHI PeIeTKH; 4 - cBapKa; S - mpeAHanpsHKEHHbIE CTOWKY; 6 - KpeIUIeHUs IPH
MOHTae; 7 - pa3pe3ka [ocje YCTaHOBKU CTOMKH; 8 - BHyTpeHHS cxkatas Tpyoa

Pucynok 9.26 - Cxema BBeJIeHUS JONOJIHUTEIBHBIX HECYIIUX 3JIEMEHTOB B YCHIIUBAEMYIO
KOHCTPYKIUIO

Ha pucynke 9.26, 2 mokazaHo ycujeHHe (epMbl, MOBBIMIAIONIEE HECYIIYI0 CIOCOOHOCTH
BEPXHEro Mosica B OJHOM CIIydae U OIMOPHOTO y4acTKa - B IPYTOM.

9.4.14 VYcuneHue METAUIMYECKUX KOHCTPYKIUN YacCTO  BBINOJHAIOT  YCTAaHOBKOM
JOTIOTHUTENBHBIX CBsI3ed, pebep, nuadparM, pacnopok U T.I. U MNPUMEHSIOT Js
BOCCTaHOBJICHHUSI WJIM YCUJICHHS] MPOCTPAHCTBEHHOH CHCTEMBI OOJBIICHPOJIETHBIX HECYIIHUX
METAJUIOKOHCTPYKIMA. ['J1aBHOE ero mpeaHa3Hau€HUe - 3TO JOTOJIHHUTEIHHOE YBEIHMYEHUE
KECTKOCTH M YCTOMYMBOCTU OTAENBHBIX MIIOCKUX KOHCTPYKIMM U 3JIEMEHTOB, HE CBSI3aHHBIX
Mexay co0oil, u oObeqUHEHHEe HX B EIAUHYI0 TPEXMEPHYIO CHUCTEMY. YCTaHOBKa
JIOTIOTHUTEIBHBIX CBS3€H TakKe CIOCOOCTBYET JIYULIEMY PACIpEACTICHHUIO YCHIMHA MEXIy
IUIOCKUMH  HECYIIMMH KOHCTPYKIUSIMHU, COCTABJISIOIIUMU TPOCTPAHCTBEHHYIO CHCTEMY.
Hanmpumep, Ha pucyHke 9.27, @ TOKa3aHbl JOTMOJHHUTEIbHBIE peOpa, MOBBIIIAIOIINE
YCTOMUMBOCTh CTEHKH CBapHOM aByTaBpoBOi Oanku. Ha pucyHke 9.27, 6 mpuBeneHa cxema
YCTAaHOBKH JIOTIOJIHUTEIBHBIX BEPTUKAIbHBIX CBs3ell Mexay ¢epMamu mOKpbITHS. [lis
yBEJTMUEHUs 0011eH )KeCTKOCTH MOKPHITHS B INIOCKOCTH HIKHETO Tosica pepM Ha pUCyHKe 9.27,
6 TIOKa3aHa cXeMa yCTPOMCTBA JOTIOJHUTEIbHBIX CBSA3EH.

9.4.15 TIlpum mNOBpEXAEHUH CTHIKOB, HW3MEHEHHHM KOHCTPYKTUBHOH CXEMbI, YBEINYEHUU
Harpy3ky Ha KOHCTPYKLHIO U T.I. IPUMEHSIOT YCUJICHUE COCIMHEHUN JIEMEHTOB. Y CHIIEHUE
COEIMHEHUI MOJKET OCYILECTBIATHCS IYTEM CBApKU WIIM HCIOJB30BAaHUS BBICOKOIIPOUYHBIX
00JITOB, UTO BO MHOTHX CIydasx npeanourutesnbHee. Ha pucynke 9.28, @ moka3aHO yCUJICHHE



42

IBYMS METAJUIMYECKHMMHM II0JIOCAMU CBApHOTO TaBPOBOTO MPO(UIIs, HM3TOTOBIEHHOTO U3
JUCTOBBIX 37eMeHTOB. Ha cxeme pucyHka 9.28, 6 TpHUBEICH BapUaHT YCWJICHHUS CThIKA
MPOKATHBIX JABYTABPOBBIX OAJIOK C MOMOIIBIO HAKJIAJOK, IPUBAPEHHBIX K MOJIKAM M CTECHKaM
IBYTaBpa, a Ha PUCYHKE 9.28, ¢ MOKa3aH CIOCOO0 YCWJICHHs y3j1a CBapHOH (epMbl IyTeM
HapaluBaHUs y3JI0BOK (DAaCOHKM Uil BO3MOXXHOCTH YBEIUYEHUS JJIMHBI CBAapHBIX IIBOB H
COOTBETCTBEHHO YBEIMUYEHUS JKECTKOCTH Y3JIa.

9.4.16 Ecnu HeoOX0IMMO TOBBICUTH OOIIYI0 HECYIIYI0 CHOCOOHOCTh KOHCTPYKIIMU HIMPOKO
MPUMEHSIOT MPH BOCCTAHOBUTEIFHBIX pabOTax yCWIIEHHE Ce4eHHUs: 3jeMeHTOB. llpu sTom
TOJKHBI COOMIONATHCS CIEAYIOINE OCHOBHbIE IIPaBHJIA:

a) yCUJICHHE CEYCHHS KOHCTPYKLIMHU HE JOJDKHO HApYyIIaTh €€ IEHTPOBKY;

0) B paCTSHYTBIX DJIEMEHTAX YCUJICHHUE JOJDKHO OBITH IOBEJICHO JI0 Y3JI0B KPETUICHHS,

B) YCHJIEHHE M3TH0AaEeMBIX 3JIEMEHTOB JIOCTaTOYHO BBITIOJIHUTH HA YYaCTKaX, MEPEKPHIBAIOIINX
YYaCTOK MaKCHMAJIBHBIX MOMEHTOB, TPH 3TOM CBapKy IO MPHCOCTUHEHUIO YCHIIMBAIOLINX
AIIEMEHTOB CIIEAYeT HAaUWHATh C PACTSHYTOU 30HEI;

I') BHEIEHTPEHHO C)KaThle 3JEMEHTHI JIOJDKHBI OBITh YCHJICHBI TaK, YTOOBI yMEHBIIAJICS
OKCLIEHTPHCUTET PabOUEro ceueHus;

1) BapHaHTbl YCUJICHUS] CEYEHMsI JOJDKHBI BBIOMpATHCS M3 COOOpa)xKeHMH ynoO0CTBa BelEHUs
paboT M TEXHOJOTUYHOCTH CBApKH.

@ - yBENUYCHHE MIPOCTPAHCTBEHHOMN KECTKOCTH OAJIKH yCUITHBAIOLIMMHU pedpamu; 6 - ycuieHHe GpepM HOKPBITHS
JIMAarOHATIBHBIMH CTSDKKAMHU; 6 - CXeMa YCHIICHIUSI HePEKPHITHSI II0JI0CAMH JIMArOHATIBHBIX CBSI3CH MKy
(bepMaMu 1S yBETMYCHHUSI TOPU3OHTATIBHON JKECTKOCTH; 1 - TOIOMHUTENBHBIC pedpa JKECTKOCTH; 2 -
JIOTIOJIHUTEINbHBIE CBS3U; 3 - (hepMbl

Pucynok 9.27 - Ycunenue KOHCTPYKIUH 100aBJICHUEM 3JIEMEHTA KECTKOCTH U CBSI3U

a - YCWJIGHHE TaBPOBOTO CTHIKA JINCTOBBIMHU 3JIEMEHTaMH; 0 - YCHIICHHE CTHIKA IBYTaBPOBBIX OANOK HAKJIAIKaMHU
13 JINCTOBOTO METANIA; 6 - YCHIIEHHE y371a CBApHOH (pepMBbI IyTeM HapamumBaHus GacoHKH; 1 - ycunmuBaemoe
COCIMHEHUE; 2 - BJIEMEHTHI YCHICHHS; 3 - YCUITMBAIOIINE HaKITaIKN

Pucynox 9.28 - Ycunenue cThIKa U COCINMHUTCIBbHBIX 3JICMCHTOB

HpI/IMepLI YCUIICHHUA CIKaATbIX U U3T n0aeMBIX DJIIEMEHTOB MPUBCACHBI Ha PUCYHKC 9.29. I[J'ISI
YCKOPCHHOT'O YCHUJICHHUA MCTAJUIMYCCKOTO 3JICMCHTA, a TAKKC IMPU OTCYTCTBUMU MCETAJlJIa WA
CBapO4YHOI'O OGOpyI[OBaHI/I}I HCIOJIB3YIOT JACPCBAHHLIC 6py0L$I, KOTOPBIC KCECTKO KPCIAT
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XOMYyTaMHu W 00JITaMu, 00ECTICUNBAIOIIMMU UX COBMECTHYIO paboTy. Y CHIICHHE IBEICPHON
0aJKM BO3MOXKHO OCYIIECTBUTh €€ OOCTOHHPOBAHWEM C JOMOJHSIOMIUM apMaTypHBIM
KapKacoM, MPUKPEIJICHHBIM K OaJKe; YCUJICHHE 3JIEMEHTOB BEPXHErO MO0sCa METATMUECKON
(bepMBbI HECIIOKHO BBIOIHUTH Pa3MEIIEHHEM MEXy YTOJIKaMH CIUIOIIHOM MOJIOCHI, KOTOPYIO
COCJIMHAIOT MPEPHIBUCTON CBAPKOW C JBYX CTOPOH; MPU HEOOXOIMMOCTH MOXKHO YCHIIUTh
BBIOOPOYHO AJIEMEHTHI ()ePMBI IPU HEJOCTATOYHOM BOCTIPHSITUN MU CEHCMHUYECKUX U APYTHX
Harpy3okK.

9.4.17 V3meHeHHe KOHCTPYKTHBHOW CXEMBI SIBISIETCSI HauOoJee paIuKaIbHBIM CHOCOOOM
YBEIMYEHUS HECYIIEH CITIOCOOHOCTH CYIIECTBYIOIIECH KOHCTPYKIMU. DTO YCHIICHHE CBSI3aHO C
BBEJICHHEM JIOTIOJHHUTEIBHBIX HECYIIUX OJJIEMEHTOB M, KaK CIIEACTBUE, C H3MEHEHHEM
HANPSHKEHHOTO COCTOSHHSI OCHOBHBIX YaCTEH KOHCTPYKIIHH.

Ha cxemax pucyHka 9.30 MpHUBEICHBI MPOCTEHIINE MPUMEPHI U3MEHEHHs MEPBOHAYAIBEHOTO
MIPOEKTHOTO DEIICHUs: BBEICHHE TOJKOCOB M3MEHSET XapaKTep HANpPsHKECHHH B PUTENSX U
CTOHKaxX paMHON KOHCTPYKIIMH; YCTPONUCTBO HIMPEHTEINS TTO3BOJISAET dPPEKTUBHO YMEHBITUTh
MPOJIETHBI MOMEHT B OaJike, a CO3aBaeMOe MPHU 3TOM OCEBOE 00KaTHe OAJIKM MPAKTHUYECKH
HE CYIIECTBEHHO; YCTaHOBKA OIIOPHOW CTOWKM B TpoJieTe (pepMbl TO3BOJISIET 3HAYUTEIHHO
YMEHBIIATh HANPSHKCHUS B €€ TMOosicaX W KadyeCTBEHHO M3MEHATHh paboTy pemeTKH (O0JHAKO B
MOCIIE/THEM CITy4ae BO3HUKAET HEOOXOAUMOCTh YCHIICHUSI HEKOTOPBIX Y3JIOB M DJIEMEHTOB).
Ycunenne KOHCTPYKIIMU ¢ U3MEHEHHEM CXEeMBI ee paboThl TpeOyeT Cepbe3HOTO PacyeTHOTO
ananmm3a. TeM He MeHee, ITOT CIOCO0 OTIMYAETCS PSIIOM JIOCTOMHCTB, OCHOBHBIE M3 KOTOPBIX
CIIeAyIOIIHe:

- IMEETCSI BOBMOYKHOCTh YCHIIUTH BCIO KOHCTPYKIIHIO B TIEJIOM;

- BO3HHKaeT BO3MOXKHOCTH DPETYJIMPOBATH YCHIIUS B DJIEMEHTaX KOHCTPYKIIMH H JIOCTHYb
HauboJsee 0JaronpusaTHOTO UX paclpeieeH s,

- MOYKHO HCIIOJIb30BaTh Takoe 3((eKTUBHOE CPENICTBO, KaK MpeIHANPsKEHNEe YacTH WU BCel
KOHCTPYKIUU;

- croco6 MPUMEHUM IPH HAIUYUU B KOHCTPYKIUMU 3HAUUTEIBHBIX OCTATOUHBIX JepopMaiui,
KOI'/Ia Jpyrue crnocoObl He MOTYT MPUBECTU K UCKOMOM IIEJH;

- BO MHOTHUX CITy4asiX He TpeOyeTcs pa3rpy3Ka yCUIMBAaeMON KOHCTPYKIIUU;

- SKOHOMHMYHOCTb pAcCMaTpMBAeMOr0 METOJAa YCHUJIEHUS - CpPaBHUTENbHO HeOobIIas
TPYIOEMKOCTb U MaJIblil pacxo]] MaTepHaoB.

a - yCHJICHHE METAJIMIECKOr0 dJIEMEHTa JICPEBSIHHBIME OPYCBhSIMU; 6 - YBEIIMUCHUE HECYIeH CIOCOOHOCTH
[IBEJUIEPHOH Oanku 00eTOHMpOBaHNEM (IIPUBEACHA CXeMa apMHUPOBAHMUS); 6 - YCHIIEHUE BEPXHETO T0sica 1
penreTku GpepMbl J0OABICHHEM CIUIOIIHOM MOJIOCH MEXKAY YIOKaMu; & - CXeMa PacKOCHOH (epMBI C
0003HaYECHHEM YCHIMBAEMBIX DJIEMEHTOB CTAILHBIMU MOJIOCAMH HIIM yroiikaMu; 1 - ycuieHne crepykHer pepMbl
TIOJIOCOBBIM METAJUIOM; 2 - YCHIIMBAEMbBIE CTEP>KHH
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Pucynox 9.29 - Ycunenne KOHCTPYKIIUHU TIOCPEICTBOM YBEITUYCHUS CEYCHHUSI OCHOBHOTO
HECYIIETO AJIEMEHTA

a - BBEJICHHE JOTIOJHUTEIILHBIX MIOJIKOCOB B PAMHBIN KapKac; 6 - 100aBJICHUE MITPEHTEIIS B 0aTOUHYIO
KOHCTPYKITUIO; 6 - BBEJICHHE JOMOTHUTEILHOW CTONKH B MPOJIeTe (PepMBI C YCHIICHUEM OIOPHOTO y3j1a U
MOZIKOCOB (packocoB); 1 - BBENEHBI MOIKOCHI; 2 - BBEICH MINPEHIelTb; 3 - MOABEICHA KOJIOHHA

Pucynox 9.30 - YcuieHne KOHCTPYKITUU TTyTEM U3MEHEHUS MTePBOHAYATLHOM
KOHCTPYKTHBHOM CXEMBI

9.4.18 Tlpu BOCCTAHOBJICHUW WM YCHUJICHUM METAJUTHYCCKHX KOHCTPYKIIMH HEOOXO0IUMO
coOJI01aTh CIEAYIONINE MPaBHIIA:

a) IPOEKT YCHJICHUS JJOJKCH BBIMTOTHATHCS CIICIIHATU3UPOBAHHOM (TI0 METAJUTOKOHCTPY KITHSIM )
MMPOEKTHOM OpraHU3alMe U JOJDKEH BKIIFOYATh pa3/iesl 0 TEXHOJIOTHHU MPOU3BOJICTBA padoT;
0) OCHOBaHWEM JUIS NMPOCKTHPOBAHMS YCHIICHUS METAIOKOHCTPYKIIUU CITY)KaT MaTepPHAIIbI
HATYPHBIX 00CIIC0BAHHA, BKITIOYAIOIIHE JSPEKTHYIO BEIOMOCTh CO CXeMaMHU TOBPEKICHUN U
MIPeIBAPUTEIILHBIC OIEHKN COCTOSHUS HECYIIUX JICMEHTOB 00BEKTA;

B) 00ciietoBaHNEe (OCBUICTEIILCTBOBAHNE) KOHCTPYKIIMM HAYMHACTCS C U3YYCHHS UMEIOIICHCS
MIPOEKTHOM TOKYMEHTALlMH U MaTepUaioB IO €€ IKCILTyaTalllu.

[Ipn HaATypHBIX OOCIEAOBAHMSIX TIIATEIBHO H3MEPSAETCS KAXKIbIH AIEMEHT KOHCTPYKIIHH.
CapHble IIBBI W MpWIETarollas K HUM 30HAa METajyla OCMAaTPUBAETCSA C MOMOIIBIO JIYIIbI,
MIpUYEM 3Ta 30Ha Ha MIMPUHY 10 20 MM JT0JDKHA OBITh PacUHIEHa OT KPacKu U PrKaBUMHBI JI0
MeTaJinyeckoro 0yecka. BricoTa cBapHOTO 1I1Ba YCTAaHABIMBAETCS C TIOMOIIBIO CIIEHAIBHOTO
mabioHa (kaauopa);

r) paboTy MO YCHJIEHHUIO CIEAYET BBINOJHATH MPU OTCYTCTBUU BPEMEHHBIX HArpy30K U MpHU
Hapy)KHOU TemIiepaType He Hrke MUHYC 15 °C mis oObIYHOM cTanu U He Hrke MuHYC S5 °C
JUIS CTaJIM KUIISIIEH TUIaBKy.

Bo Bcex cityuasix npu yCHJIEHUU CBapHBIX KOHCTPYKIIMMA MOJT HArPY3KOM TeMIieparypa MeTasuia
HE JI0JDKHA OBITh HHMJKE IOPOTa XJIaJHOJIOMKOCTH;

1) TIpU YCUJICHHH IIBOB HAIUIABKOM HAmNpsyKeHHE B YCHJIMBAEMOM JJIEMEHTE HE JOJDKHO
npeBbimath 0,8 pacyeTHOrO COMPOTHBIICHUS CTalHM, a C TMOBEPXHOCTH IIBA 0053aTENIbHO
MEXaHUYECKUM CIIOCOOOM JIOJKHBI ObITh yIaleHbl Bce Ne(EKTHI;

€) 3ampemniaercs NPUMEHATh KOMOWHHUPOBAHHBIE COEAMHEHHUS, B KOTOPBIX YacTh YCHIIMMA
BOCIIPUHHUMAETCS 3aKJIeKaMU U O0JITaMH, a 4acTh - CBAPHBIMHU IIIBAMHU.

9.5 BoccTaHOB/IeHHE U YCHJICHHE KPYITHONIAHEIbHBIX 3aHUI U COOPYKeHH

9.5.1 OcHoOBHbIE MOBPEXKICHUS KPYITHOMAHEIbHbBIX 3JaHUN TIPU 3€MIIETPACEHUH:

- KpecTooOpa3Hble TPELMHbI B TAHENIAX HAPY)KHBIX U BHYTPEHHUX CTEH;

- MECTHbIE TPEUIMHbI M OOHA)KE€HHE apMaTypbl B MECTaX CTBIKOBBIX COEAMHEHUI MaHenen
MEX]ly COOOM U € IIeMEHTaMU MEePEKPhITUHA;

- TPEILMHBI U MECTHBIE MIOBPEXKIACHUSA B IIPOCTEHKAX U B YIJIaX JBEPHBIX U OKOHHBIX IIPOEMOB
¢ OOHa)KeHHEM apMaTypHOT'0 KapKaca,

- OTPBIB HAPYKHBIX IIAHEJICH OT MPUIIETAIOIINX K HUM IIOIIEPEYHBIX CTEH;

- TMOBPEXKJCHHUS aAHKEPHBIX YCTPOWCTB B CUCTEMax KOMIUIEKCHOIO IIPEABAPUTEIIBHO
HAIIPSHKEHHOTO apMUPOBAHMS BEPTUKAIBHBIX U TOPU30HTAJIBHBIX CTHIKOB 3/1aHMUSL.
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31aHus U COOPYKEHHS M3 KpPYINHOIIAHENbHbIX KOHCTPYKLMM, CHpPOEKTUPOBAHHBIE 110
TpeboBaHusIM CHull II-7, XOPOIIIO BBIACPKUBAIOT PACYCTHOE celicMudeckoe Bo3aeicTrue. [lpu
3TOM BO3MOKHO 00pa3oBaHNe HEOOJIBIINX TPEUIMH U MEJIKHUX MMOBPEXKICHHUH, HE HAPYIIAIOLTIX
HECYIIYIO CIIOCOOHOCTh 0OBEKTA.

IIpyn mpeBBILIEHUM 3EMIIETPSICEHUEM DPACUYETHOIO 3HAYEHMsS] CEHCMUYECKOIO BO3ICUCTBUSA
HanboJiee TOBPEKAAEMBIMA MECTAaMH B KPYITHOIAHEIBHBIX 3JaHUSAX SBIISIOTCS CTHIKOBBIC
COCIMHEHHSI B MECTaxX MPUMBIKAHUS HAPYKHBIX CTEHOBBIX MaHEJICH K MaHEsIM BHYTPEHHUX
CTE€H, COEIMHEHUS! BHYTPEHHUX CTEHOBBIX MAaHENIEH MeXay coO0Ol, HApYKHBIX U BHYTPEHHHUX
MaHenel C IUIMTaMU TEPEKPBITUS U IUIMT TEPEeKphITUs Apyr ¢ napyrom. [lpum sTtom B
KOHCTPYKLUSX TaHejled o0O0pa3yloTCsi MHOTOYMCIEHHbIE TPEIIMHBL, HCXOJAIIME OT
MOBPEKJCHHBIX YYaCTKOB CTBIKOBBIX COEIUHEHHH W U3 YIJOB, OOpa30BaHHBIX OKOHHBIMH U
JBEPHBIMU TIPOEMaAMH.

9.5.2 Menkue TpeuIHbI B MAHEIAX, BHI3BAHHBIE PACYETHBIM 3€MIICTPSCEHUEM, JTMKBHUAUPYIOT
3aUeKaHKOW MJIM 3aTUPKOM LEMEHTHBIM WM TOJMMEPHBIM PacTBOPOM C IMPOYHOCTHBIMHU
xapakrepuctukamu Ha 20 % OoJibllie MPOYHOCTH OETOHA HECYILIUX IEMEHTOB MaHEIH.

9.5.3 Ilamenmu c TpemmWHaAMH B HECYNIMX KOHCTPYKIHSIX TIaHeNel, oOpa3oBaBIIMECS B
pe3yibTaTe BO3AECHUCTBUS 3€MIIETPSICEHUS] MHTEHCUBHOCTBIO MEHEE pPACUETHOIO 3HAYEHHS,
CBUJETEIBCTBYIOT O HEJJOCTATOUYHOM MPOYHOCTH KOHCTPYKUUHU. [103TOMY Takne KOHCTPYKIIMH
JOJIKHBI OBITH IEMOHTHUPOBAHBI WM YCUJIEHBI OJJHUM U3 CIEAYIOIIHUX CIOCOOOB:

- YCTPOMCTBOM BHEIIHEr0 METaUIMYECKOro Kapkaca, pabOoTalolero COBMECTHO C
KOHCTPYKITUSIMH 3J]aHUS;

- yCUJIEHHMEM TIOBPEXJEHHBIX TIaHEJel apMaTypHbBIMH CETKaMH C TOKPBITHEM CJIOEM
TOPKpETOEeTOHA.

9.5.4 BpIKONBI W MECTHBIC TIOBPEKICHUS BOCCTAHABIMBAIOT W YCHWJIMBAIOT B Ka)XJIOM
KOHKPETHOM CJy4ae WHIUBUIYyalbHO, MpHUBApUBas K apMaTypHOMY KapKacy BBITYCKH W3
NpOoQUILHOTO METaljla U apMaTypbl C IMOCIEIYIOIUM OOETOHMPOBAaHHEM MOBPEXKIACHHOTO
ydyacTka OETOHOM Kjacca HE MEHee YCTAaHOBJIEHHOIO TIPOEKTOM 3HAa4eHHs B
BOCCTaHaBJIMBAEMON KOHCTPYKIIUH.

9.5.5 OtopBaBmmiecss OT TOMEPEUHBIX CTEH HAPY)KHBIC TAHETH CTATHUBAIOTCS TsDKAMH,
MPOMYIIEHHBIMU HACKBO3b Y€pe3 BCE 3/IaHUE, WM YKOPOUEHHBIMU CTSKKaMHU C YyIOpaMU Ha
TOPIIBI BHYTPEHHHUX MTPOEMOB MOTIEPEYHBIX CTEH (CM. PUCYHOK 9.12).

9.5.6 Ilpu HemOCTAaTOYHOM MPOYHOCTH COSAMHEHHUM MaHEIeH MKy COOOM yCHIIeHHE 00BEKTa
MO>KHO OCYIIIECTBUTD C MOMOIIBIO IITTOHOYHBIX COSTMHEHHH (CM. pUCYHOK 9.23, 6) CIIETYIOIIUM
o0pazom:

- YCTAaHOBKOM METAJUTMYECKHUX CKOO U3 apMaTypHOU CTalu 1uaMeTpoM & - 12 MM B CIIeIMAIBHO
MPOPE3aHHBIC B IBYX CMEXHBIX MAHENAX MMa3bl, IUPUHOM 2 - 3 ¢M U TITyOUHOM, JOCTHTAOIICH
MOBEPXHOCTHU paboyeil apMaTyphl aHeNIN; CkoOa yCTaHABIMBAETCS C METIE00pa3HbIM 0XBATOM
paboueit apmarypel mnaHenud (MpU HEOOXOAUMOCTH, COEJUHEHHE CKOOBI C apMmaTypou
OCYILIECTBIISIIOT C MMOMOIIBIO AIIEKTPOCBAPKH ); YCTAHOBJICHHAs CK0Oa 3a4eKaHUBAETCS OETOHOM
WM PACTBOPOM C MIPOYHOCTHIO, PABHON IPOYHOCTH OETOHA MAHEINH;

- YCTpOWCTBOM TMOJUMEPHBIX IITOHOK B IMa3aX, MPOpPE3aHHBIX B OETOHE maHenu A0 paboueit
apMaTyphl; MOJMMEPHBIE COCTABbI B ILIMOHKAX JIOJDKHBI XOPOIIO COEIUHATHCA C OCTOHOM
MaHEeJU ¥ UMETh IPOYHOCTHBIE XapaKTEPUCTUKU, HEOOXOAUMBIE [T BOCTIPUSATHUS U3TUOAIOIINX
Y CKJIBIBAIOIIMX YCUJINWA, BOSHUKAIOIIMX B MAHENSAX MPU 3€MIIETPSCEHUH.

9.5.7 TloBpexxaeHHe PIEMEHTOB B CUCTEME IMPEIBAPUTEILHOTO HANPSHKEHHOTO apMHUPOBAHUS
MaHEeNbHOTO 3[]aHHUS BOCCTAHABIMBAIOT PEMOHTOM UJTU YCUIIEHUEM, €CJIH €CTh HE0OXO0JMMOCTb,
BCEX OCIA0JICHHBIX YYacTKOB, UCHONb3ysd KOHCTPYKTUBHBIE pEIIEHUS ¢ CHOCOOBI
MIPOM3BOJICTBA PA0OT B 3aBUCHMOCTH OT THIIA MOBPEKICHUSI.

9.6 BocctaHoB/IeHHE U YCHJICHHE IePEeBSIHHBIX 31aHUI U KOHCTPYKIMI

9.6.1 JlepeBsHHbIE 3AaHUS 00JAAAIOT CIASAYIOIIMMHI Ka4eCTBAMU:
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a) XOpOIIO BOCHPUHUMAIOT CEHCMHUYECKHE HArpy3Kd BBHJy UX OTHOCHUTEIBHOW JIETKOCTH, a
TaKKe YIPYrou MoAaTIIMBOCTA MaTEpUaa 1 y3JI0BBIX COSMHEHUH HECYIIUX KOHCTPYKIIUA MTPH
KPaTKOBPEMEHHBIX TMHAMHYECKHX HArpy3Kax;

0) 34aHUS M COOPYKEHHs U3 JepeBa B CEMCMUYECKUX pailoHaX OOBIYHO CTPOST (C y4eToM
MEXaHMYECKUX CBOWMCTB JIPEBECHHBI) BBICOTOW 10 Tpex sTaxkel. OTaenbHbIE KYJIbTOBBIC
3mMaHus, Hampumep KadeapalbHbli co0op B T. Anma-ATe, B KOTOPOM psJl HECYIIHUX
KOHCTPYKIMH YCHUJICH METAUIMUYECKUMH CTSKKaMH ISl BOCIIPHATHS PACTATHBAOIIUX U
CKaJIBIBAIOIUX HANPSDKCHUH, TIOCTUTAIOT BBICOTHI 24 M;

B) IIPU BBINIOJIHEHUH TpeboBaHui CHull 11-25 110 noa0opy HEOOXO0AUMOI0 KayecTBa IPEBECUHbI
JUIE  KOHKPETHBIX YCJIOBHMH OKCIUTyaTallul OOBEKTa M oOecredeHuss TpeOOBaHUN IO
IIPOEKTUPOBAHUIO CEMCMOCTOMKMX KOHCTPYKIMM JEPEBSHHBIC 3JaHUS U COOPYKEHUS MOTYT
OBITh JIOJITOBEYHBIMH W HAJCKHBIMH, BBIJICPKUBAIOIIMMHU 3eMIIETpsiCeHUsT 10 9 OaimioB
BKJIIOUUTENBHO, YTO MOATBEPXKAAETCA  MaTepuajaMu  0O0CIeOBaHUS  IOCIEICTBUMN
3eMJIeTpsICeHU HHTEHCUBHOCTRIO § - 10 6amnos B [Ipubaiikanse u 9 6amios B r. Anma-Are.
9.6.2 JlepeBsiHHBIE 3[JaHHUS BBICOTOW B OJIMH-/IBA ATa)Ka, TIOCTPOCHHBIC B BUJIE JIEPEBSIHHOTO
cpyOa (ueTblpex-, MATU- WIM LIECTUCTEHHOTO) U3 OpeBeH MU Opyca, BBIICPKUBAIOT
3eMJIETPSICEHNUS. UHTEHCUBHOCTBIO 7 - 8 OayjloB 0€3 CyIEeCTBEHHBIX MOBPEKICHUN HECYIINX
KOHCTPYKLMH, a MpH 3eMJETpsceHusX B 9 0amioB OTMEuYaeTcsl CMEIIEHHE C KaMEHHOTO
(dbyHIaMeHTa He3aaHKEPEHHBIX HIDKHUX BEHIIOB, a TAK)KE B3aMMHOE MTEPEMEIICHUE OTIEITBHBIX
PAI0B He3aKpeIrIeHHbIX OpeBeH (OpycOB) MO0 OTHOLIEHUIO APYT K APYTY.

9.6.3 JlepeBsiHHBIC KapKacHBIC 3/IaHUS (C TIOJKOCAMH U JIBYXCTOPOHHEH OOIIMBKOM C JISTKUM
HECrOpaeMbIM yTEIUIUTENEM) MPH 3eMIIETPSICEHUH MHTEHCUBHOCTHIO 7 OasIoB HE MOJy4aroT
MOBPEXKJICHHUE, TIPH BOCHMHOAITBHBIX 3€MJICTPSICEHUSX OTMEYAIOTCS TIOBPESKICHUS B Y3J1axX
JIEpEeBSHHOT0 KapKaca U B MecTax CBOOOHOI0 ONupaHus 0ajJoK MepeKphITHS Ha paMbl KapKaca,
a mpu 9-0ayUTbHOM 3E€MJICTPSICEHUH Pa3pylIaloTCs OCIa0JICHHBIE BPYOKaMH Y3JIbI PaMHO-
CBSI3€BOTO KapKaca.

9.6.4 Konctpykuuu u3 aepea ((hepMbl, KapKkachl) B KOMIUICKCHBIX 3IaHUSIX U COOPYKCHUSIX
MOBPEXJIAIOTCS B Y3/1aX, CThIKaxX U B IEPErpyKEHHBIX 3JIEMEHTaX, OJTHAKO UX OOpYIIEHUE MpH
pacueTHOM CEHCMHUYECKOM BO3JECHCTBUU B OCHOBHOM HE HAOIOAAeTCsl.

9.6.5 Kamennsie meun, 0COOCHHO UX JBIMOBBIC TPYOBI, B IEPEBSIHHBIX 3[IaHUAX, KaK MIPABUIIO,
MOJIy4al0T MOBPEXKACHUS YK€ NP 3EMIIETPACEHUH MHTEHCHUBHOCTBIO B 7 0aJlIOB, TaK Kak
KJIaJIKa KMPIUYHOM Ieuu, OOBIYHO BBINOJIHSAEMAs Ha TIMHSHOM PacTBOPE, HE BbIAEPKUBACT
TOPU30HTAJIBHOIO CEHCMHUYECKOI0 BO3ICHCTBUS, a Ne4Has TpyOa, IpeicTaBistomas coOon
CBOOOJIHO CTOSALIMM KMPIUYHBIN CTOJIO, OCIa0IEHHbIN ABIMOXO/I0M, U Ha CJIa00M CBSI3YIOLIEM
pacTBOpe, HE MOKET BbIIEpKaTh ceiCMHUUECKUe KoseOaHus 0e3 MOBPEKICHNUS.

9.6.6 OOpymIeHHBIE JIEMEHTHI KHPITUYHOW TPYOBl YacTO pa3pylIialoT KPOBJIIO U JICPEBIHHYIO
OOIIMBKY KPBIIIH.

9.6.7 BoccraHOBIeHHE KOHCTPYKLUHMH JEpeBSHHBIX 3/JaHUM 3aKiouaeTcs B pa3Oopke
MOBPEXJICHHOT'O 3JIEMEHTA U €ro 3aMeHe Ha paBHO3HAYHBIHM WK 60jiee IpOYHbIil.

9.6.8 Cmemiennsie ¢ pyHIameHTa BEHIbI OPEBEHUATOTO UM OPyCUYaTOro 3/1aHUs BO3BPAIIAIOT
Ha IpeXHee MECTO JIOMKpaTaMH JIM00 TpOCcaMH, HATSDKEHUE B KOTOPBIX CO3aeTcs jedeIkaMu
WIA YCHUJIMEM JIOCTaTOYHO MOIIHOIO CTPOMTENBHOTO MEXaHW3Ma. YCTAHOBJICHHBIE B
IIPOEKTHOE MOJIO’KEHUE BEHILIbI CTEH 3aKPEIIAIOT 10 YIilaM 3J1aHusl K QyHJaMEHTY aHKEepHBIMU
KpEIUICHUSIMU B BUJI€ METAJUIMYECKUX CTepyKHEH quameTpom 16 - 18 mMm.

9.6.9 VYcunenue OpeBeHuaThlXx (OpycyaTblX) M KapKacHBIX 3/aHUM  BBINOJHSIOT
JIOTIOJTHUTEIBHON OOIIMBKOM Hapy)KHOH IOBEPXHOCTH CTEH IIMYHTOBAHHBIMHM JOCKaMHU
(BaroHkoi) MoJl YrjaoM K OCH BEHLIOB OpeBEHYAThIX 3JIaHMH WJIM K HAIlpaBJICHHIO JOCOK
NePBOHAYAIBHOM OOIIMBKY KapKACHBIX 3JTaHUM.

9.6.10 Ecnu ocymectBisiercss nepebopka BEHIIOB OpeBeHUYaThIX (OpycdaThixX) 3/laHUM, TO B
KayecTBE YCHJICHMS CTEH PEKOMEHIYeTCs OCYLIECTBUTh JOMOJIHUTEIBHOE B3aUMHOE
KpeIuleHHe BeHNoB 4epe3 1 - 1,5 M ¢ momompko moHok auameTpom 15 - 20 MM 13 TBepabIX
COPTOB JIepeBa MM METAIUTMYECKHUX IITHIpEN TuaMeTpoM 6 - 8 MM, BXOSIIUX B HUXKENEXKaIlee
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OpeBHO (Opyc) He MeHee yeM Ha 50 MM, WM c/ielaTh B HIDKHEH YacTu OpeBHA MPOJOJbHBIC
yrIIyOJICHUSI, UMCHYEMbIC «4allikaMu» (PUCYHOK 9.31).

a - COeMMHEHUE YIIIOB «B 00JIO» C YaIIKaMH B HIDKHUX OpEBHAX; 6 - TO JKe, B BEPXHUX OPEBHAX; 6 - COCIMHCHUE
«B JaIy» C YalIkaMH B HIDKHUX OpEBHAX; ¢ - CXeMa pa3MeIlCHHs IITTOHOK, KPETAIHX JIePEBsIHHbIC OpeBeHUYATHIC
Wi OpycuaThie BEHIIbI, M aHKEPHOE KPEIJICHHE HIKHEro BeHIa ¢ PyHAaMEeHTOM; 1 - IIMOHKH 1Sl COSTUHCHUSI
BEHIIOB MEXTy co00if; 2 - aHKEepHbIC KPEIJICHHs HH)KHETO BeHIa ¢ pyHAaMEeHTOM; 3 - HI)KHHI BeHerr; 4 -
¢dyHnameHT

Pucynok 9.31 - Cxema y310BBIX COeTMHEHHH B OpeBeHYaToM (OpycyaTom) 31aHUH U
pa3MenieHne IMIOHOYHBIX COEIMHEHNHN 1 aHKEPHBIX KPETICHUI

9.6.11 VYcuneHnue OTAENbHBIX TOBPEKICHHBIX KOHCTPYKIIUH OCYIIECTBIISIIOT MX 3aMEHOW Ha
0oJiee MPOYHBIE AIIEMEHTHI WM UX YKPEIJIEHUEM, HallpUMep, METAJIJIOM Harnojo0ue BapuaHTa,
MIPEACTABICHHOTO Ha PHUCYHKe 9.32. YCHIEHHE NOBPEKICHHBIX CTBIKOB PEKOMEHIYETCS
BBITNIOJIHATh B BHUJAE METAJUIMUECKUX OAallIMakoB M OOOMM, HCKIIOYAIOLIUX CKaJIbIBAIOLINE
nedopmaruu.

a, 6 - BO3MOJKHBIC BapHUaHThI YCUIICHUA

Pucynok 9.32 - YcusneHnue CTalbHBIMU TSDKaMU Pa30pBAHHOM 3eMIIETPSICEHUEM JEPEBIHHOM
CTOHKU

9.6.12 KamMeHHBIC TICUH U IIMOBBIC TPYObI YCUJIMBAIOT METAJUIMYECKUM KapKacoOM U3 YTOJIKOB.
B ypoBHe 3Ta)kell yCHIIMBaeMbIli KapKac KPEISAT K KOHCTPYKIUSAM TEPEKPBITHS U MOKPBITUS
4yepe3 OTHEYMOPHBIH H30JSAIMOHHBIM MaTepuan (CTeKIOTKaHb, MHUHEPATOBaTHYIO ILIUTY,
acOecTOBBIH JIUCT U Ap.).

9.7 BoccTaHOB/IeHHE H YCHJICHHE HHKCHEPHBIX KOMMYHH KA A

9.7.1 I/IH)KeHepHLIe COOPYKCHHU ITPU 3EMIICTPACCHUUN TIOJTYIAOT CIICAYIOIINUEC ITOBPCIKACHU !

a) IprU COXPAHHOCTH HECYIIUX KOHCTPYKI_II/If/i 3daHud UK COOPYKCHUSA BO BpEMs paCUCTHOI'O
3CMIJICTPACCHUA BOJAOIIPOBOAHBIC U TCHJ'IO(l)I/IKaLII/IOHHBIe CHUCTCMBI, BbIIIOJIHCHHBIC N3
METAIIINYCCKUX pr6 ANaMETpoOM 25 - 75 MM, NOJY4alOT HCE3HAYHUTCIBbHBIC TTOBPCKACHUS.
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WmxeHepHble KOMMYHHUKAIMH TOBPEXAAIOTCS, HAYMHAS C 3eMJIETPSCEHUS] HHTEHCUBHOCTBIO B
8 daiutoB u OoIee;

0) CyliecTBEHHBIC TOBPEKICHUS METAJUIMYECKHX TPYOONPOBOJHBIX CHUCTEM B 3JaHUSX U
COOPYXEHHSIX OTMEYAIOTCS IMPH Pa3pyIICHUSX HECYHIMX KOHCTPYKIMH, a TakkKe B Cilydae
HEHAJIS)KHOTO KpEIUIEHUs] TPYO0 KOMMYHUKAIIMI K 3TUM KOHCTPYKLIHMSM WM MPU OTCYTCTBUU
YIPYruX TPOKIAI0K B KPEIEKHBIX YCTPOHCTBAX;

B) TpeOOBaHME COXPAHEHUS MPHU 3eMJICTPSICCHUN HAPY)KHBIX KOMMYHHUKALIMK BO3JIE 3/1aHUS U
COOPYXEHHSI B OCHOBHOM OOBSCHSETCS Je(OpPMAaTUBHBIMU CBOMCTBAMH TPYHTAa OCHOBAHHS U
oOecrieunBaeTcss KOHCTPYKTUBHBIM PEIICHHEM BBOAA TPYO B IIOKOJIBHYIO YacTh OOBEKTA.

9.7.2 BocCcTaHOBJEHHME W YCWJIEHHE  BOJONPOBOIHBIX,  TEIUNIO(PUKALMOHHBIX U
KaHAIM3ALMOHHBIX CETEH BBITIOJIHIIOT B COOTBETCTBUH C COCTOSIHUEM HECYIIMX KOHCTPYKIIMN
3MaHus U coopykeHus. LlenmecooOpa3Ho Bce BHYTPEHHHE MArucCTpalid U CTOSKH B 3/IaHUU H
COOPYKEHHH COCPEIOTauMBaTh B MECTaX, COOTBETCTBYIOIIUX TPEOOBAHHMSM HACTOSIIIETO
CBoj1a paBui.

9.7.3 Bce MoOBpeXACHHBIE YYacTKH TPYOOTPOBOJOB 3aMEHSFOT Ha HOBBIE WJIM HCITPABHEIC.
VY3710BbIE COEMHEHHS W YIIIBI TIOBOPOTOB JIOJDKHBI OBITh HA/IEKHO 3aKPETUICHBI K HECYIIHM
KOHCTPYKIMSM 37[aHUSI WIH coOopykeHHs. KpenexxHsie ycTpoiicTBa TpyOOIIPOBOIOB JOKHBI
HUMEThH YIIPYTHe MPOKIaIKH.

9.7.4 Bo Bcex BBOJaX TPpyOOTPOBOJOB B 3/IaHUE WMJIM COOPY)KEHHE HEOOXOIUMO YCTpauBaTh
VIpyrue BHEIIHWE OOOJOYKH C TOJIIUHOH CTEHKHM 2 - 4 CM, HCKIIIOYAIONINE KECTKOE
COTIPUKOCHOBEHHUE TPYO C HECYITUMH H OTPAXKITAIOIIIMH KOHCTPYKIIHSIMH.

9.7.5 Ilpu 3ameHe TpyO clieAyeT OTAaBaTh MPEANOYTEHUE JETKAM U TIPOYHBIM KOHCTPYKIUSM
W3 METaJlIa, YCTPamBasi, 0 Mepe BO3MOKHOCTH, THOKHE CTHIKOBBIE COCTIHEHUSI.

9.7.6 TloBpexIeHHBIE CTEHKH W JTHUIA CMOTPOBBIX KOJIO/IEB JIOJDKHBI OBITH BOCCTAHOBIICHBI
U YCUJICHBI B COOTBETCTBUU C KOHKPETHOM 0OCTAaHOBKOW apMaTypHBIMHU CETKaMH U OETOHOM
0oJ1ee BEICOKOM TIPOYHOCTH.

9.7.7 Ha yyactkax ¢ nmedopmaiusMu TPyHTa IO Tpacce TPYOONPOBOJHBIX KOMMYHHUKAIIHMA
TPYHT OCHOBAHUS JOJKEH ObITh 3aKpEIIeH OJHUM U3 U3BECTHBIX CIIOCOOOB B COOTBETCTBUU C
ero (pakTUYECKUM COCTOSIHHEM (IPOCAJTOYHOCTh, PA3KMIKEHHUE, HEYIJIOTHEHHOCHh M T.I.) HA
rI1yOHHY, TapaHTUPYIOUTYIO YCTOMYUBOCTh CUCTEMBI «TPYOOTIPOBOJ - TPYHTOBAs CpEliay.

MPUJIIOKEHHUE A
(cipaBoYHOE)

TEPMHUHBI U ONTPEAEJIEHUSA

[IpuBoIMMBbIE TEPMUHBI U OINpPENEICHHs UCTOJIb3YIOTCS MPU MPOSKTUPOBAHUU KOHCTPYKIUI
CEHCMOCTOMKHX 3JaHUI U COOpYKeHUM Ha Tepputopun Poccuiickoit deneparuu

Tepmun Omnpenenenne
- JKele300eToHHAas OOBSI3Ka IO KAMEHHBIM CTEHaM, OOBCAUHSIONIAs HX B
Anmuceiicmuyueckuil nosac MIPOCTPAHCTBEHHYIO KOHCTPYKIHIO, CIIOCOOCTBYIOIIYIO COBMECTHOH pabote

CTEH U NMEPEKPHITHI NPU CEUCMHUYECKOM BO3ACHCTBUU
- TOTepsli HECYIIeH CHOCOOHOCTH MENKOIUCIIEPCHBIX II€CYAaHBIX TPYHTOB
Buépopaszscusicenue cpynma  |BCIEACTBUE PE3KOTO yBEIMYEHMs IOPOBOrO JABJICHUS NPU AMHAMUYECKHX

BO3JEUCTBUIX
Tunoyenmp 3emnempacenus |- IONOKEHUE OYara 3eMIICTPSICEHHUSI B 3eMHO# Kope Ha riryduse h
3emnempacenue - KOJeOaHus 36MHOU TOBEPXHOCTH B PE3YJIBTATE IPOXOIKACHHUS CEHCMUYCCKHIX
(mexmonuueckoe) BOJIH

- Mepa BEJMYUHBI ABWKEHUH TPYHTA TPH NPOXOKACHUHN CEHCMHUYIECKUX BOJIH,
ompezensemMas CTENeHBIO Pa3pyIICHNS] CTPOUTENBHBIX O0BEKTOB, XapaKTEPOM

Hnmencusenocmp W3MEHEHHI 3€MHOM TOBEPXHOCTH U peakUued JIIOJEH, HCIBITaBIINX
3emaempacenus 3emieTpsiceHne. M3mepsiercs B Oayulax  MAakpOCEHCMHMYECKOW — IIKAaJbl
(cestcmuueckan WHTCHCUBHOCTH, 4 TaKK€ B YCKOPEHMSX, CKOPOCTSIX, CMEINEHHMAX U APYrHx
UHMEHCUBHOCHID) €IVHUIIAX, XapaKTEPU3YIOIUX CEHCMHUYECKUE BO3ACUCTBHUSA, U 3aBHCUT HE

TONBKO OT BEIWYMHBI MArHUTYAbl, HO ¥ OT pAcCTOSHHMSA JO ouara
3eMJIETPSICEHHSI, OT TPYHTOBBIX YCIOBHH M OT APYTUX (haKTOPOB
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Tepmun Onpenenenue
Kosppuyuenm nadescnocmu|- ydutbiBaeT BO3MOXKHOE HEOJIAronmpusATHOE OTKIOHEHHWE XapaKTEPUCTHK
no Mamepuany Ym MaTepHasa OT UX HOPMaTHBHBIX 3HAUCHUH

Kosppuyuenm naodesicnocmu
no Hazpyske yi

- YUUTBHIBaET BO3MOXKHBIH pa3dpoc Harpy3oK U BO3JEHCTBHI

Koappuyuenm naodescnocmu
HO OMEEMCMEEHHOCHU Yn

Kosppuyuenm couemanuii yy

- YUYUTBIBACT OTBCTCTBCHHOCTH 3I[aHHI>i u COOpy)KeHHﬁ, XAapAKTCPU3YCMbIX
3KOHOMHWYCCKHMH, COLIUAaJIbHBIMU /WA SKOJOTHYECKUMHU IIOCJICACTBUSAMHU HUX
OTKa30B

-  YYUTBIBACT BCPOATHOCTH OIHOBPECMCHHOI'O HOOCTHKCHHSA HECKOJIbKUMU
BUAAMU HArpy30K X paC4CTHBIX 3HAYCHUI B OHpeZ[eJ'IeHHBIfI MOMCHT BPpCMCHU

Koagppuyuenm
\pabomut Yd

ycnoeuii

- YYUTBIBACT BO3MOXHBIC OTKJIOHCHUSA HpHHHTOﬁ pacquHof/'I MOACIN OT
PpCaJIbHbIX y'CJ'IOBI/Iﬁ pa6OTH 3JICMCHTOB KOHCprKHPIﬁ, a TaxKKEC HU3MCHCHU
CBOMCTB MaT€puajIoB TIIOA BJIUMAHUEM CPCIbI (KOppO3I/IfI, OHOJIOrHYECKUE
BOBHeﬁCTBHﬂ u Z[p.), HC YUUTBIBACMbIC HCITOCPCACTBCHHO B pacyeTax

Kpamxkoepemennvie nazpy3ku u
6030elicmeus

- Harpys3ku, JIUTCIBHOCTb JIECTBHS KOTOPbIX B PpPaCUYCTHBIX 3HAYCHUAX
CYHICCTBECHHO MCHBIIC CPOKaA SKCITyaTallun 00BbeKTa

Ocoovle nazpy3xu

- BPEMCHHBLIC HArpy3ku H BO3Z[eI>iCTBPIH, BO3HHUKAKOIIMEC B HWCKIKYHUTCIIbHBIX
CUTyalluAX, BCPOATHOCTH BO3HUKHOBCHHUSA KOTOPLIX ‘-IpeSBI:I'-IafIHO Majaa, HO
MOCJICACTBUA MOT'YT OBITE KaTaCTpO(l)I/I‘IeCKI/IMI/I (CeﬁCMH‘IECKHe BO3I[€ﬁCTBI/I$I,
HarpyskKu OT B3pbIBa U OXKAPOB, B03HeﬁCTBHH OT NPOCAAOK I'PYHTA 1 T.H.)

Ilepuoo xonebanui

- MHTEPBAJl BPEMEHH, 32 KOTOPBIN KONEOMIOMIAsCcS CHCTEMa COBEpIIACT OJUH
UK TEPEMEIICHUS, 3aKaHYMBAIOIINICA €€ BO3BPAIIEHHEM B HCXOIHOE
COCTOSTHHE

Pacuemnas cxema

- UACAJIM3UpPOBAHHAA KOHCprKTI/IBHaH cXeMa O6’bCKTa, HCHOHLByCMaH B
pacuerax

npoUHOCMU Mamepuaios

Pacuemmnple 3HAUeHUs|- 3HAUCHUs, TIONydaeMble MyTeM YMHOXXEHHS HOPMATHBHOIO 3HAUCHUS Ha
HAzZpYy30K COOTBETCTBYIOIINIT KOO((DHUIMEHT HAJJSKHOCTH 110 HATPY3KE
Pacuemmnoie 3HaA4eéHus|- 3HA4YCHU, nonyqaeMLIe myTeM JAC€JICHUS HOPMAaTUBHOI'O 3HAYCHUA Ha

KO3 PHUIMEHT HAZKHOCTH M0 MaTEPUAITY Ym

Cenicmuueckoe go3oeiicmeue

- TUI TUHAMHYECKOT0 BO3JCHCTBHUS, BO3HUKAIOIETO B KOHCTPYKLUSX 30aHUH U
COOpYXKEHMH B CBS3M C JBIDKCHHEM OCHOBAaHHMS OOBEKTa BO BpeMs
3EMJIETPSICCHU I

- TapameTpsl KOIeOaTeNbHOrO0 IBWKEHHS OOBEKTa IIPH 3eMJIETPSCEHUH

Ceiicmuueckas peakyus

(yckopeHus, CKOPOCTH, IepeMEIIeHH U JIp.)

- CHOCOOHOCTH OOBEKTa BBINOJIHATH IIPEAHA3HAUYCHHbIE (YHKIUHM IOCIe
Ceiicmocmoitkocmo JEUCTBUS 3EMIICTPACEHHMS DPACYETHOW HWHTEHCUBHOCTH U IIOBTOPSIEMOCTHU
30anuslcoopyscenusn (oTcyTcTBHE  OCTAHOBKM  IIPOM3BOACTBA M TpaBMaTU3Ma  JIIOJCH,

MNPEJOTBPAIICHNUE HEXKEITATEIIbHBIX OKOJIOI'MICCKUX MOCIIEACTBUM U T.Zl.)

Cpok cnyscovl 06vekma

- TIpearoiaraeMbelii MepHoa HCIOIB30BAHUS (PKCIUTyaTallUH) MPH IOJHKHOM
00CITy>)KUBAaHHH

Donosan CeuCMUYHOCHb
(ceiicmuunocmep paiiona
cmpoumenbcmea)

- HMHTEHCHUBHOCTb 3EMJICTPACEHUs, YCTaHAaBIMBaeMas s CeHcMOOIacHOH
TEPPUTOPUH MO KapTaM OOLIEro CeHCMUYECKOro palOHUPOBaHUS, IS TPYHTOB
Il xateropum - Mo ceCMUUECKUM CBOICTBaM

3nuuenmp 3emaempiacenun

- IPOEKIIUSI o4yara 3eMJIETPSCCHUs Ha 36MHOM NTOBEPXHOCTH

MNPUJIOXKEHUE b
(pexoMeHayemMoe)

OINPEJIEJIEHUE ITIAPAMETPOB CEHCMHUYECKOI'O BO3JENCTBHUA

Bb.1 Koadduiments! npocTpancTBeHHBIX (HOopM KoneOaHuil Njik U

bopmynam

rae Xjik ¥ Ojik - mepemerieHus u yriel moBopora K (k = 1, 2,

CJIICAYECT OIPEACIIATH 110

Mjik = XiikMi; (b.1)

(B.2)
., N) y3ma PIM 1o j-my

Hanpasnenuto (j = 1, 2, 3) npu i-it popme konedanuii (pucyHOK b.1, 0);
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(B.3)

r/1e Ejmn - CHMBOJIBI, OIIPEICIISIONINE PACCTAHOBKY KOMIIOHEHT CJICIYIOIUM 00pa3oMm:

npu j=1m=2,n=3;

j=2m=3,n=1;

j=3m=1,n=2.

Xjp - KOOPJIMHATHI p y371a B OCSIX OCHOBaHHUs coopyxenus (j =1, 2, 3; p =1, 2, ..., N), pUCYHOK
b.1;

Y1 - KOXPPUIMCHT, YYUTHIBAIONIUN CIEKTp JUTMH CEHCMUYECKHX BOJIH, Ha KOTOPBIE
BBITIOJTHSICTCS pacyeT, OMPECIISIOT 10 1. B.2;

Y2 - KOOPPHUIMCHT, YIUTHIBAIOMUN CIIEKTP POTAIIMOHHBIX YCKOPEHHH TPYHTa B OCHOBAaHUU
COOPYKCHHSI, OTIPEJISIISIOT 110 T1. b.3;

W - OTHOCHUTEIIbHAS HHTEHCUBHOCTD YIJIOBBIX YCKOPSHHM POTAIIMHA CEHCMHUYECKOTO JBYKCHUS
TPYHTa B OCHOBAaHHH COOPYKCHUS, OTIpeiessieMast 1o 1. b.4;

n - HalIpaBJIAIOIIKUEC KOCUHYCBI BEKTOPOB YCKOPCHUA MMOCTYIIATCIIBHOTO ABVXKCHUSA U

Bpamienuss (j = 1, 2, 3) TpyHTOBOro OCHOBaHUS (PUCYHOK B.l, 6), YyIOBJETBOPSIOIIUC
CIICAYIOIIUM YCIOBHSM:

" (b.4)
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a - COCTOsTHHUE TIOKOST; 6 - i-51 popma KomeOaHHii
Pucynok b.1 - IIpocTpaHCTBEHHAs pacyeTHAs JMHAMHYECKas MOJCIIb COOPYKCHHS

Bb.2 3nauenue koddduumeHTa y1, yYUTHIBAIOMIETO CHEKTP JIMH CEHCMHYECKHX BOJH, Ha
KOTOPBIC BBINOJHSIOT PacyeT, 3aBUCHT OT PACCTOSIHMS 10 SIHIICHTpa 3emiierpsiceHust R,
KaTerOpHUy TPYHTA 110 CEHCMUYECKUM CBOWCTBAM, a TAKXKE OT Pa3MEPOB COOPYKEHUS B IUIAHE.
[Ipy OTCYTCTBMM JaHHBIX O PACCTOSHUHM JIO OIHIICHTPA 3EMIICTPSACCHHUS U CIEKTpe
MIPOTHO3UPYEMBIX CEHCMHUYECKUX BOJIH 3HAYCHUE KOAP(PUIIMEHTA Y1 ONIPEIEIISIOT 10 Irpadukam
pucyHka B.2 unu ¢popmyaam TaOIuIbl B.1.



B - HaumeHbIINH pa3Mep cCOOpYKEHUs B IJIaHE

Pucynok b.2 - I'paduku HopmupoBaHHbIX QyHKIHiT y1(B)
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Tabnuma b.1
Kareropust rpyHTa mo VYyacrok rpaduka (mapaaieabHbIH 3HaveHue y1 WK Gopmyna s
CEHCMHMUYECKUM CBOMCTBAM pa3mep COOpy)KeHHUs B IU1aHe B, M) y4acTKa

Or0 mo 25 1,0

I » 25 » 100
» 0 » 25 1,0

. » 25 » 100
» 0 » 25 1,0

o » 25 » 100

b.3 3nauenue kosduimenTa y2, yIUTHIBAIONIETO CIEKTP POTAIMOHHBIX YCKOPEHUN TPyHTA B

OCHOBaHMU COOPYKCHUSA, 3aBUCUT OT TCX KC IMAPaMCTPOB, YTO U Y1, U AOIOJIHHUTCIBHO OT

pasMepoB coopykeHus B ane. KoaghuimeHT y2 uMeeT TOT ke GU3NIECKUN CMBICH, YTO U )1,
HO JUIsS POTAIMOHHBIX XapaKTEPUCTUK CEHCMUYECKOTO JBIKEHHS TpyHTA. lIpu oTcyTcTBHM

JAHHBIX O MPOTHO3UPYEMOM 3eMIIETPACEHUHU 3HaueHHe KOod(pUIUEHTa Y2 OMPENENsioT MO

rpadgukaM pucyHka B.3 wim GopmyiaM TaOiuIbl b.2.

B - nHanMeHbIIM pa3Mep COOPY)KEHHS B TUIaHE
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Pucynok b.3 - I'paduku HopmupoBaHHBIX QyHKIUiT 12(B)

Tabnuna b.2
Kareropus rpyHra mo VYuacTok rpaduka (mapasuienbHbIi 3HaveHwue ¥ Wik Gopmyia it
CEMCMUYECKHUM CBOMCTBAM pasmep COOpY)KEHHs B IUIaHe B, M) y4acrka

Or0 mo 25 0,04B

| » 25 » 100
» 0 » 25 0,04B

I » 25 » 100
» 0 » 25 0,04B

I » 25 » 100

b.4 3naueHune OTHOCHUTENBHONW WMHTEHCUBHOCTU YIJIOBBIX YCKOPEHUH pOTALMU JIBUKEHUS
IPYHTa B OCHOBaHHM COOPYKE€HHS W 3aBHCUT OT CIIEKTpa JUIMH POTALIMOHHBIX CEHCMUYECKUX
BOJIH, PAaCCTOSIHUSI JI0 SIUIIEHTpa 3eMJIeTpsAceHuss R U KaTeropuu rpyHra mo cecMHYecKuM
cBolicTBaM. B 3aBUCHMMOCTH OT 3THX MapamMeTpoOB 3HAYEHHE W BBIYHMCISAIOT MO CIEHUATbHBIM
anroput™Mam. [Ipu OTCYTCTBUM 3TUX AAHHBIX O IPOTHO3UPYEMOM 3EMIIETPSICEHUH 3HAUEHHE W
cnemxyer mpuruMath 2 - 102, 6 - 102 9 - 102 M ama rpymra I, Il u Il xareropuii
COOTBETCTBEHHO Mo Tabnuie 1 CHull I1-7.

b.5 Hampasnsromupe KOCHHYCHI " ONIPENEISAIOT OPHUEHTALMID  BEKTOPOB
CEHCMHUYECKOTO BO3ACUCTBUSA 51 B IIPOCTPAHCTBE.
PacyeTHBIMU NPUHUMAIOT 3HAYECHUS u , pealln3yIolMe MakCUMyM JIMHAMHYECKOMN

peaknuu TO paccMaTpuBaeMoil ¢opMe KojebaHuil - Hamboyiee ONacHbIC HANPaBIICHUS
BO3JICUCTBUSL ISl paccMaTpuBaeMol (opmbl KoJieOaHWW WM KOHKPETHOM KOHCTPYKIIUU
COOPY)KECHHS.

[IpoBepoYHBIMU NPUHUMAIOT 3HAYEHUS U , HanOoliee BEpOATHBIE IS 3aJaHHOMN
IJIOUIA/IKK CTPOUTEIHCTBA 110 MaTepuaiaM aHaln3a CeHCMOJIOTMYECKON 00CTaHOBKH.

KiroueBbie ¢JjI0Ba: MPOCKTHPOBAHUE JKWIBIX 3/IaHUM, MPOCKTUPOBAHHE OOIIECTBEHHBIX
3MaHUNA U COOPYKEHUM, CEMCMUYHOCTh pailOHa, CEMCMUYHOCTH IUIONIAJKH, CEHCMUYECKast
Harpyska



