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HNPEJUCJIOBHUE

1 PA3PABOTAH ®enpepanbHBIM TOCYyNAapCTBEHHBIM YHHTapHBIM mpeanpustueM «LlenTp
METOZOJIOTHH HOPMHUPOBAaHMSA W cTaHmaptuzauuu B crpoutenscrBe» (PI'YIT IHHC), LlentpamsHbiM
HAay4HO-HCCIIEAOBATEIbCKIM HHCTUTYTOM CTPOUTENbHBIX KOHCTpyKuuii mmeHm B.A. Kyudepenko
(HHMUCK uMm. B.A. Kyuepenko), MOCKOBCKHM TOCYAapCTBEHHBIM CTPOUTENIBHBIM YHHBEPCUTETOM
(MI'CY) u rpynmnoii crieraiiucToB.

2 OAOBPEH U PEKOMEHJIOBAH K ITPUMEHEHUIO B kauecTBe HOPMATHBHOI'O JOKYMEHTA
JIOOPOBOJBHOTO TpuUMeHEHUsT CHCTEMBI HOPMATHBHBIX JOKYMCHTOB B CTPOUTEIBCTBE ITHCHMOM
Toccrpost Poccuu ot 20 ampesst 2004 r. Ne JIB-2599/9.

3 YTBEPXJIEH U BBEJEH B JIEMCTBME c 01 mas 2005 r. npukasom ®I'VIT LIHC or 25
anpenst 2004 r. Ne 4.

4 BBEJIEH BIIEPBBIE

BBEJIEHUE

Hacrosmuit CBox MHpaBUI COAEPKUT IOJIOKEHHUS MO TPOEKTUPOBAHHIO HOBBIX UM YCHJICHHIO
CYIIECTBYIOIIUX >KUIIBIX U OOIIECTBEHHBIX 3/IaHUI B CEHICMUUECKHUX paliOHaX.

CBoj MpaBUII COAEPKUT PEKOMEHAALUU IO OLEHKE OMACHOCTU TEPPUTOPHU CTPOUTENBCTBA MPH
BBIOOPE CTPOMTEIHHON IUIONIAKH, BEIOOPY pacueTHON CEHCMHMYECKOW MOJIETH COOPYXKCHUS, METO/BI
pacueTa Ha ceficCMMYeCKHE BO3ACHUCTBHSI, OCHOBHBIE MOJIOXKEHUS 110 MPOESKTUPOBAHUIO 31aHUM Pa3HBIX
KOHCTPYKTUBHBIX PEUICHUH C NMPUMEHEHHEM DPA3IMYHBIX CTPOUTEIBHBIX MATEPHATIOB, WHXCHEPHBIX
CHCTEM.

PazpaboTka HacTosimero CBoaa mpaBmil 00yCIIOBIIEHA TEM, YTO B MOCIEIHUE TOJBI YBEIHUIMIACH
MHTECHCUBHOCTb CEMCMMUYECKOIO BO3JECUCTBUSA B PA3IMYHbIX PalloHaX M UX IJIOLIAAb HA TEPPUTOPUU
Poccwuiickoii dexneparin, ocobeHHO B rycToHaceneHHbIX paiioHax (CesepHblii KaBka3, [Ipubaiikanse,
0. CaxanuH, JlanmpHEeBOCTOYHAS 30HAa U Jp.). B CBsI3u ¢ 3TUM BO3HMKJIA HEOOXOAUMOCTH MPUBEICHUS
MIPOYHOCTHBIX XapaKTEePUCTHK MOCTPOSHHBIX M MPOEKTHUPYEMBIX 3[4aHUIl B COOTBETCTBHE C YPOBHEM
0’KHaeMOT0 CEHCMUYECKOT0 BO3AeHCTBUS.

Pemenne Bompoca o mpumeHeHuu CBoJa NpaBMWJI OTHOCHTCS K KOMIETEHIMM 3aKa3uMKa WIIH
MPOEKTHON OpraHu3aluy.

[MpunsTe pemeHus O NpUMEHeHMH Hacrtosmero CBojga TpaBuWi OOSI3BIBACT 3aKa3dWKa M
MPOEKTHYIO OPTaHU3aNNI0 COOMI0aTh BCE YCTAHOBJICHHBIE B HEM IIPABMIIA B ITOJTHOM O0BEME.

1 OBJIACTh TIPUMEHEHUA

Hacrosmuit CBoJ mpaBuil COASPKHUT MpaBUIIa MPOSKTUPOBAHUSA JKIBIX M OOIIECTBEHHBIX 31aHUM,
BO3BOJUMBIX B CEMCMHUYECKUX palioHax Poccuu, U peKkOMEHAAUMU [0 YCUJICHHIO NOBPEXIECHHBIX NPU
3eMJICTPSICEHUN KOHCTPYKIIHUIA.



2 HOPMATHUBHBIE CCBUIKHA

B Hacrosimem CBozie mpaBuiI UCIIOIb30BAHbI CIIEAYIONINE HOPMATHBHBIE JOKYMEHTHI:
CHulI 2.02.01-83* OcHoBaHus 31aHNUH U COOPY>KEHUH

CHullI 2.04.02-84* BonocHabsxeHne. HapyKHble ceTH U COOpPYKEHHS

CHullI 2.04.03-85 Kananmsanus. HapyXHbIe ceTH U COOPYKEHHUS

CHulI 11-7-81* CTpouTenbcTBO B CEHCMUYIECKHAX paiioHax

CHulII 11-22-81* KameHHbIe 1 apMOKaMEHHBIE KOHCTPYKIHN

CHulII 11-25-80 [IepeBsiHHbIC KOHCTPYKIIUH

CHull 21-01-97* TToxapHasi 6€301aCHOCTb 3/[aHUI U COOPYIKESHHU

CHull 52-01-2003 BeroHHbIe U »xene300eTOHHbIE KOHCTPYKIUH. OCHOBHBIE MTOJIOKEHUSI

3 TEPMHUHBI 1 OITPEJEJIEHUA

B HaCTOAIIEM CBOZ[C MpaBUJI UCIIOJIb30BAHbI TCPMUHBI, IPUBCACHHLIC B ITPUJIOKCHUU A, a TaKXKC B
HOPMATUBHBIX JOKYMCHTAX, Ha KOTOPBIC B TCKCTEC UMCIOTCS CCBUIKH.

4 OBIIME ITOJIOKEHUS

4.1 Hacrtosmmit CBOI TpaBWJI COAEPKUT PEKOMEHAALUWH II0 MPOSKTHPOBAHUIO JKWIBIX U
OOIIIECTBEHHBIX 3IaHUN, 00ECIIEUNBAIOIIIE UX CEHCMOCTOMKOCTb.

4.2 Tlpu pa3paboTKe MPOCKTHOM JOKYMCHTAIMH CIICAYET:

- HOPUMCHATH KOHCTPYKTHBHBIC CXEMbI, MaT€puajbl W KOHCTPYKIHH, O6eCHe‘IHBaIOH.II/Ie
HaVMMEHBIIINE 3HAUCHHUS CEUCMHUYECKUX Harpysok;

- TPUHUMATh OOBEMHO-IUIAHHMPOBOYHBIE M KOHCTPYKTHBHBIE DEIIECHHs, OOecIlieunBaronine, Kak
MPaBUJIO, CHMMETPHUYHOCTh U PEryJISIPHOCTH paclpezeseHusl B IUIaHE U 0 BBICOTE COOPYXKEHUs €ro
MaccChl, 2JIEMEHTOB )KECTKOCTH M Harpy30K Ha MEePEKPBITHS;

- Ha3HAYaTh CEUCHHUS HIEMEHTOB KOHCTPYKIMH U UX COCAMHEHUS C yUETOM pe3yJIbTaTOB PAcYETOB
o pazaeiny 6;

- KOHCTPYHPOBATh CTHIKOBBIE COETMHEHHS, ONOPHBIE 3JIEMEHTHI U Y3JIbI TAKUM 00pa3oM, 4TOOBI OHH
obecrieunBaIy HaJEKHYIO Iepeady YCHINH U COBMECTHYIO PabOTy HECYIIMX KOHCTPYKLHMH BO BpeMs
3eMIIETPSICCHUS,;

- CO34aBaTb BO3MOXHOCTL Ppa3BUTHA B OIPCACICHHBIX JJIEMEHTaX JOIYCTHMBIX HEYIPYTUX
Jnehopmanuii;

- IpeAycMaTpUBaTh KOHCTPYKTHBHBIE MEpOIPHUATHS, OOECIIeYHBaIOIMe YCTOWYHBOCTh H
TE€OMETPUYECKYI0 HEU3MEHSEMOCTh KOHCTPYKIMH IpH pa3sBUTUU B JJIEMEHTaX WM COCTUHEHHIX
MEXAy HHMH Heynpyrux nedopmanuii, a Takke HCKIIOYAIOIINE BO3MOXXHOCTh HMX XPYIIKOTO
pa3pyLIeHHs;

- pacrosaraThb, 10 BO3MOXKHOCTH, CTBIKH 3JIEMEHTOB BHE 30HBI MAKCHMAIIGHBIX YCHITHHA.

4.3 TIpoekTsl COOPY)XEHHH C TNPHHIMINAIBLHO HOBBIMH KOHCTPYKTHBHBIMH DEHICHHSMH, HE
NPOWIEIIINMH  JKCIEPUMEHTAIBHYIO IPOBEPKY, JOJDKHBI pa3padaThIBaThCs MO  CHENUATbHBIM
TEXHHYECKHUM YCIIOBHUSIM.

4.4 CoopyXeHHs, OCHAIICHHbIC CHCTEMaMH CEHCMOW3OJAIMN WIA JAPYTEMHA CHCTEeMaMH
PETYIHPOBaHUS TUHAMHYECKOH PEAKINH, TPOEKTUPYIOT IO CHEINAIbHBIM TEXHUIECKUM yCIOBHSIM.

4.5 Ha miomankax, CeiCMHUYHOCTh KOTOPBIX MPEBBIIAET 9 OaoB, BO3BOJUTH COOPYKEHUS, KaK
MPaBUJIO, HE IOITYCKAeTCsl.

HpI/I COOTBETCTBYIOIIEM HAYYHO-TEXHUYCCKOM U OKOHOMHUYCCKOM O6OCHOBaHI/II/I CTPOUTEIILCTBO Ha
TaKUX IUIOIIAJKAaX B KaXJIOM KOHKPETHOM CJly4ae MOXET OBIThb MAOMYIIEHO MO CIEeHHAbHBIM
TEXHHYECKUM YCIIOBHUSIM.

4.6 Cnenyer nz0erath CTPOMTENBHBIX IUIOLIAJIOK C KPYTH3HOH CKJIOHOB Ooiyee 15°, ydacTkoB c
TUTOCKOCTSIMH TEOJIOTMYECKUX COPOCOB M C CHIIBHON HApyHMIEHHOCTBIO CTPYKTYPBHI MOPOA (H3HKO-
TEOJIOTHYECKUMH  TIPOIECCaMy, IUIOMAN0K C MPOCAJAOYHBIMH TPYHTaMH, OCBHIISIMH, OOBajlaMu,
IUTBIBYHAMH, OMOJ3HAMH, CEISIMH, KapcTOM, TOPHBIMH BBIPAOOTKAMH H T.NI. HEYCTOHMYMBBIMHU
TPYHTOBBIMH CPEAAMH.

5 OIIEHKA CEHCMHUYECKOM OITACHOCTH TEPPUTOPAU CTPOUTEJILCTBA

5.1 VIHTEHCHBHOCTh CEHCMHUYCCKHUX BO3[ACHCTBUH B Oamiax (CEHCMHUYHOCTH) sl padoHa
CTPOMTENBCTBA NPUHUMACTCS IO KapTaM OOIIero CeHCMUYECKOr0 paiOHHUPOBAHHS TEPPUTOPUU



Poccuiickoit @eneparun OCP-97 mwnn no Cnucky HaceleHHBIX MYHKTOB P®, pacmojoXeHHBIX B
CEHCMUYECKHUX pailoHax.

5.2 CelicMUYHOCTh paiiOHa CTPOUTENBCTBA, yKa3aHHas Ha KapTax oOIIero CcelcMHYecKoro
paliOHNPOBaHUsI, OTHOCUTCA K y4YacTKaM CO CPEAHUMH TIpyHTOBBIMH ycioBusiMu (Il kxareropus mo
tabmuue 1 CHull 11-7).

5.3 CelicMHYHOCTH TUIOIIAAKH CTPOUTEIBCTBA CIEAYET ONPENEIATh HA OCHOBAHUHM CEHCMHYECKOTO
MukpopariorrpoBanus (CMP), BEIIIOIHAEMOTO s paifoHOB ¢ CEHCMIYHOCTRIO 6 OaoB u Ooree.

5.4 Bnusaue trna QyHIaMeHTa (B TOM YHCIE CBAafHOTO), €r0 KOHCTPYKTHBHBIX OCOOCHHOCTEH W
rIyOWHBL 3aJIOKEHHS MpPH OICHKE CEeHCMHYHOCTH IUIOMIAgKH, yKasaHHoW Ha kapre CMP, me
YUUTBHIBACTCA.

5.5 Ipu otcyrerBun kapT CMP momyckaercst ynpoImeHHOe onpeefieHne CeHCMUYHOCTH TUTOIAIKA
CTPOUTENIBCTBA II0 MaTepuagaM HHKEHEPHO-TE€OJOTMYECKUX H3BICKAHUN M CEHCMUYHOCTH paiioHa
cTpoutenbeTBa 1o Tadumie 1 CHull 11-7.

KoppekTupoBka CEHCMHUYHOCTH IUIOIIAAKM CTPOUTENBCTBA, yKazaHHOM Ha kapre CMP, mo
MarepuaiaM OOIIMX WH)XEHEPHO-T€OJIOTHYECKUX M3bICKaHWK ¢ mpuMeHenueM Tabmumpsl 1 CHull 11-7
HE JOIyCKaeTCsl.

5.6 He cruemyer, kak TpaBWiIo, pa3MeIlaTb COOPYXXCHHS Ha YYacTKaX, HEOJIaronmpHsTHBIX B
CeMCMHYECKOM OTHOIICHHH, K KOTOPBIM OTHOCSTCS CJIAYIOIIHE TUIOMIAAKH CTPOUTEIbCTBA:

- CJIOXEHHbIE BOJIOHACHIIICHHBIMH TPYHTAMH, CHOCOOHBIMH K BHOPOpPa3KWKEHHIO IpU
3EMIIETPSICCHUSIX;

- ¢ BO3MOXXHBIM IIPOSIBIICHHEM OCHINEH, 00BaJIOB, OMON3HEH, KapcTa, IPOBajioB U AedopMaruii ot
TOPHBIX BBIPaOOTOK;

- pacIoyio’KeHHbIE B 30HAX BO3MOXKHOTO MTPOXOKJICHHS CENIEBBIX MOTOKOB UM CHEKHBIX JIAaBHUH;

- pacroyio’KeHHbIE Ha IIyHAMUOIIACHBIX y4acTKaX.

5.7 Ilpn HEOOXOAMMOCTH CTPOUTENBCTBA HAa yYacTKaxX, yKa3aHHbBIX B II. 5.6, cieayer:

- IPOBOJIUTH UH)KEHEPHBIE MEPONPUATHS MO YIYUIIECHUIO CEICMUYECKUX CBOMCTB IPYHTOB MJIM UX
3aMeHe;

- IPUHUMATh MEPBI 110 YKPEIJICHUIO0 OCHOBAHU;

- B TIPOEKTAaXx 3JaHNH MPeayCMaTpUBATh TOTOTHATEIHHOE YCHIICHNE HECYIINX KOHCTPYKITHH.

5.8 TloBblmeHHE CEHCMUYHOCTH IUIOMIAAKH CTPOUTENHCTBA C IENBI0 KOCBEHHOTO ydeTa
MIePEYUCIICHHBIX B II. 5.6 HEOIAroNpUsATHEIX (PaKTOPOB HE JOITyCKAeTCsL.

6 PACYET HA CEUCMMNYECKUE BO3JEUCTBUA
6.1 PacueTHasi MoJeJib COOPYKEHHUS M BO3eHCTBUS
6.1.1 Pacuer KOHCTPYKIMI U OCHOBaHHMH CEHCMOCTOMKHMX COOPY)KEHHH JOJDKEH BBHIMTOJHATHCS Ha
OCHOBHBIE 1 OCOOBIE COYETaHHUs HATPY30K C YUETOM CEHCMHUECKHUX BO3/ICHCTBUIA.
ITpu pacuere Ha ocoboe codeTaHWe 3HAYEHHS PACUYETHHIX HArpy30K CIeIyeT YMHOXaThb Ha

KO3 (PHUIUEHTHI COYCTaHUU, MPHHUMAEMBIE 110 Tadure 6.1.

Tabmuma 6.1 - Koadgdpunmuent coueranuii npu onpeaeaeHNNn celicMUIeCKHX HATPy30K

Bun Harpysku 3nadyenne K03 UIIIeHTa COYeTaHu ]
TTocrosiHHas 0,9
BpemeHnHas uiuTenpHas 0,8
KpaTtkoBpemenHas (Ha IEpeKPHITHE M TOKPHITHE) 0,5

6.1.2 Topu3oHTaNBPHBIE CEHCMHYECKHE HArpy3Kd OT MAacChl Ha THOKOH IOABECKE, BETPOBBIC H
TEMIIEPaTyPHO-KINMAaTHIECKHE BO3ACHCTBUS, AMHAMHUYECKHE BO3ACHCTBHA OT OOOPYNOBAaHUS U
TPaHCIOPTa, TOPMO3HbIE U OOKOBBIC YCHJIMS OT JIBM)KEHHSI KPAaHOB B pacueTax Ha 0coboe coveTaHue,
KakK ImpaBujio, HC YYUTBIBAIOT.

6.1.3 B pacyere Ha 0COOBIC COYCTAHUS HATPY30K C YYETOM CECHCMHYCCKMX BO3JCHUCTBHIA JIOKHBI
UCIIONIb30BaThCsl pacyETHBIE MOJIENM COOPY)KEHHS M BO3JCHCTBUS, YYHTHIBAIOIIME OCOOEHHOCTH
TOBEICHUS COOPY)KEHHsI TpPH 3eMJICTPSICEHUH W IPOCTPAHCTBEHHBIH XapakTep CeHCMHUYEeCKOro
BO3JEHCTBUSL.

ITpn QopmMupoOBaHUN MOJENM COOPYKCHHS M BO3JCHCTBHS CIEIYET YYUTHIBATH PEKOMEHIALNH
npunoxenus b.

6.1.4 Jlns coopyXeHHs MPOCTOH TEOMETPHYECKOH (DOPMBI C CHMMETPUYHBIM PACIOIOKEHHEM
Macchl M DJIEMEHTOB JKECTKOCTH C HaWMEHBIIUM pa3MepoM B IutaHe He Oomee 80 M mis rpyHra |




kateropun, 60 M ans rpyHra Il kareropuu u 30 M mia rpynra |l kareropum mpu pacuere Ha
TOPH30HTANIBHOE CEHCMHMYECKOe BO3JEHCTBHE JIOILYCKAeTCs HCIIOIb30BaTh YIPOIIEHHYI0 MOJEIb
COOPYXXEHUsI, MPEACTaBISIONYI0 cOO0OH HEBECOMYIO BEPTHUKAIBHYIO KOHCOJb C COCPEIOTOYEHHBIMU
MaccaMH, pacIioj0XEHHBIMU B YPOBHE MEPEKPhITHi (PUCYHOK 6.1).

ITo KOHCOIBHON MOJIENIN OTpENEeNIeTCs MO3TaKHAsI CeCMUYecKas HarpysKa.

YAl
PI/IcyHOK 6.1 - KoncoapHas pacyeTHasd JUHAMHUYCCKasl MOJCIIb COOPYIKCHU

6.1.5 Ilpu pacuere COOpYXEHHH, OTIMYAIOIIMXCS OT MpPHBEICHHBIX B M. 6.1.4, TpeOyercs
IPUMEHATh MPOCTPAHCTBEHHBIE DPACUYETHBIE OUHAMUYECKHE MOJENM B BHJE MPOCTPAHCTBEHHBIX
CTPYKTYP € Y3JIOBBIMHM MacCaMH 110 IPUIIOKEHUIO b.

6.1.6 CeiicMmuueckne BO3IEHCTBHS MOTYT HMETh JII000€ HAIPaBJICHNE B IPOCTPAHCTBE.

[Ipu pacdere COOpyXEHHH CleAyeT, KaKk NMPaBHJIO, YYUTHIBATH HAaWOOJIee OMacHoe IS JaHHOM
KOHCTPYKLIMH WJIM €€ DJIEMEHTOB HAIpaBJICHHUE NEHUCTBUS CEMCMUYECKON Harpy3KH.

Jns coopyxeHuil, He BomeAmMX B 1. 6.1.4, mapaMeTpbl OMacHON OpPHEHTAMH CEHCMHUYECKOTO
BO3JICHCTBYSI, pealli3yIOlIne MaKCUMYM CEHCMUYECKON Harpy3KH IO OTAENbHBIM (popMaM KojeOaHuit
COOPY>KEHUsI, CIeyeT ONpPeAeATh [0 PeKOMEHAIUIM MpuiIokeHus b.

Jnst coopyxenmii, ykazaHHbIX B 1. 6.1.4, pacdyeTHble celicCMHUYECKHE Harpy3KH JIOIyCKaeTcs
MPUHUMATh JEHCTBYIOIIMMH TOPU30HTAIBHO B HaNpaBlIEHUSIX IPOAOJIBHOW M MONEpevHOoM ocei
COOPY>KEHHUS.

JlelicTBHe CEWCMHMYECKMX Harpy30K B YKa3aHHBIX HAlpaBJCHUSX HEOOXOAWMO YYHTHIBAThH
pa3aenbHo.

6.1.7 BepTuKalbHyIO COCTABISIONIYI0 CEHCMHYECKOTO BO3/CHCTBUS HEOOXOIUMO YUMTHIBATH IPH
pacueTax:

- TOPU30HTAIBHBIX W HAKJIOHHBIX KOHCOJIBHBIX KOHCTPYKIMH BhUIETOM 12 M 1 Gonee;

- KOHCTPYKIHH IposieToM 24 M u bornee;

- COOPYKEHHUIl Ha YCTOWYMBOCTH IPOTHB ONPOKHUIBIBAHUS U IPOTHB CKOJIBXKCHHUS;

- 3aHUH C HECYLIMMM CTEHAaMU U3 KAMEHHOM KIIaJKU.

6.2 MeToabl pacueToB Ha ceiicMUYecKHe BO31edCcTBHSA

6.2.1 PacueTbl COOpYXEHHI Ha CeWCMHUYECKHE BO3ICHCTBHS CIEAyeT BBIMOJIHATH HA HArpy3KH,
oIpesieNisieMble B COOTBETCTBUH € YKa3aHHSAMH I1. 6.2.3 B MPEANONIOKESHHN JTMHEHHO-YIPYTrol paboThl
KOHCTPYKIIUH.

6.2.2 [lomyckaeTcsi BBIIOIHATh MNPSMOW JTUHAMHUYECKHMI pacyeT C KCHOJNB30BAaHMEM Hadopa
MHCTPYMEHTAJIBHBIX 3aIllHCeH YCKOPEHHI OCHOBAHUS NPH 3EMIICTPSCCHHAX, HauOoiee ONMAcHBIX IS
COOPY>KCHUS, W CUHTE3MPOBAHHBIX aKceleporpamMM. IIpu 3TOM clienyeT y4uThIBaTh HENUHEHHOCTD
CHCTEMBl M BO3MOXKHOCTb DPa3BUTHS HEYNPYTrux AeQopMalii WM JIOKaJbHBIX IOBPEKICHUH B
3JIEMEHTaX KOHCTPYKIIMM.

6.2.3 PacuerHoe 3HaueHHE y3J0BOIl celicMuueckoi Harpys3ku st k-ro y3ma (k = 1, 2, 3, ..., n)
pacueTHO# muHaAMuUeckoi moaenu (PJIM) 1o i-it popme coOCTBEHHBIX KONIcOaHuii B HampaBicHUH | (]
=1, 2, 3) cieayet onpenensth o GopMyIaMm:

Siik = KiQuAxBiKmiik; (6.1)
Mii = K1igOjAx1BiKy M (6.2)

rae K; - KodQQUIMEHT, yYUTHIBAIONIMH HEYNpYrylo padoTy KOHCTPYKLUUH M JIOITyCKaecMble



MOBPEXK/ICHHS B HEM NIPU PaCUETHOM 3€MIICTPSCEHHH, ClieaAyeT mpuHuMarh o tabmuie 3 CHull 11-7;

Qx = g - My - Bec COOpYKeHUsI, OTHECEHHBIH K y3imy K PJIM, onpenensiemplii ¢ y4eTOM Harpy3ok Ha
KOHCTPYKIUU 110 1. 6.1.1;

g - YCKOpeHHe CBOBOIHOrO najeHus, paBHoe 9,8 m/c’;

My - COOTBETCTBYIOIIAs Macca y3ia K;

A - koa(d¢unmeHT celicMUYHOCTH, 3HayeHue Koroporo ciexyer npuummare 0,1; 0,2; 0,4 mpum
CEHCMUYHOCTH TUIOIIAAKH CTPOUTEIhCTBA 7, 8, 9 OaIOB COOTBETCTBEHHO;

%1 - KO3(OULIMEHT, YINTHIBAIOUIMN CIIEKTP JJIMH CEHCMHYECKHUX BOJIH, HAa KOTOPBIE BBIIOJIHSICTCS
pacder, U onpenessieMbIi 10 IPHII0KEHHIO b;

Bi - KO3bdUIHMEHT AWHAMHUYHOCTH, COOTBETCTBYIOIIMH I-y TOHY COOCTBEHHBIX KoyeOaHuit
COOPY’KEHUS, MPUHUMAEMBIN 110 11. 6.2.4;

®jk - MOMEHT HHepIMU Macchl K-ro y3ma PJIM oTHocuTeNbHO j-it ocu (j = 1, 2, 3);

K, - xo3p¢uuneHT, yYNTHIBAIONIMH CIIOCOOHOCTh COOpPYKEHHSI K PacCeMBAHUIO DHEPTHH
KoyeOaHui, mprHUMaeMbIi o tabmume 6 CHull 11-7;

Njiks Njik - K09QOUIMEHTBI IPOCTPAHCTBEHHBIX HOPM KONEOAHUH, 3HAYCHHS] KOTOPBIX ONPEAEIAIOT

0 MPUIOKEHHIO b.

[Ipumeuanus

1. 3nauenns kod¢pduipenta K; MpUHAMAIOT MO COrNIACOBAHHIO C YTBEPXKIAIOIICH MPOEKT OpraHu3alueil B
cootBeTcTBuH ¢ Tabnuueit 3 CHull I1-7.

2. Ilpu ceficMuuHOCTH TUTOMIAnKN 8 GaymtoB U Oonee mpu rpyHTax |l Kareropun x 3HaueHHIO Sji BBOAUTCA
MHOXHTEINb 0,7, yIUTHIBAIONINH HENHEHOE 1edopMupoBaHHe TPYHTA IPH CEHCMIYECKUX BO3ACHCTBHSAX.

6.2.4 3nauenne kod(uIMEHTa AWHAMUYHOCTH [3j 3aBUCHT OT pACCTOSHUS 10 SIHLEHTpa
3eMIIeTpsCeHUs R, KaTeropuu rpyHTa Mo CeHCMHUYECKUM CBOMCTBAaM M MEpHOA i-TO TOHA CBOOOHBIX
konebannii  7;. Ilpm OTCYTCTBMM JaHHBIX O PAacCTOSHUM JIO OIUIEHTpa IPOTHO3UPYEMOTO
3emIleTpsiceHus 3HaueHue f3j cieayer onpenaensits no CHull 11-7.

Bo Bcex cnydasix 3HaueHue P JOJKHO NpUHUMAThCs He MeHee 0,8.

6.2.5 Tlpu pacdere COOpy)KeHHH, YKa3aHHBIX B M. 6.1.4, mo koHcoabpHOH PJIM (cM. pucyHok 6.1)
MOATaXKHAs ceficMuuecKast Harpy3ka ornpezensercs no gpopmyse (1) CHull 11-7.

B nanHOM ciydae HEOOXOIUMO YYHTHIBATH KPYTAIIMH MOMEHT OTHOCHTEIHHO BEPTHKAIBHOHN ocH
COOPYXEHUsI, TIPOXO/ISIIEH Yyepe3 ero HeHTp Tsukecty, no 1. 2.15 CHull I1-7.

6.3 PacyeT 3J1eMeHTOB KOHCTPYKIHH

6.3.1 HanpsokeHHO-IeOpPMHUPOBAaHHOE COCTOSIHHE KOHCTPYKIMH COOPYXKEHHS OILIEHUBACTCSA C
YUETOM COBMECTHOT'O JICWCTBHUS BCEX Y3JIOBBIX CEHCMHUYECKUX CHJI U MOMEHTOB Mo dopmynam (6.1) u
(6.2) COOTBETCTBEHHO TS KX 101 (HOPMBI KOJICOAHUS.

6.3.2 Tlpm pacdere »dJIEMEHTOB KOHCTPYKIIMM Ha TMPOYHOCTh M YCTOWYUBOCTb, TOMHMO
K03(h(UIMEHTOB ycnoBUH pabOThl, NPUHUMAEMBIX B COOTBETCTBUHM C APYTMMH HOPMaMH, CIEIyeT
BBOJIUTD JOTOJIHUTENBHBIH KOA(PQUIMEHT yCcIOBUi padOTHl My, Ha KOTOPHIH YMHOXKAalOT 3HAYCHUE
Hecymel criocoOHOCTH 3IeMeHTa. 3HaueHne M, onpeaesstoT o tabmune 7 CHull 11-7.

6.3.3 Pacuernsle 3HaueHuss cwioBoro ¢akropa N, (yCWiauii, HampsDKEHHH) B SJIEMEHTax
KOHCTPYKIMH OT PacuyeTHHIX CEHCMHUYECKUX HArpy3oK 110 I. 6.2.3 cliefyeT OnpeneNsiTh MPpHU yCIOBHU
CTaTHYECKOTO ACHCTBUS UX Ha COOPYXKEHHUE MO popMyIIe

(6.3)

rae Nj - 3HaUeHHUS CHIIOBOTO (haKTopa B pacCMaTPHBAaEMOM CEYCHHH, BBI3BIBAEMOT0 CEHCMUYECKHMH
Harpy3kamH, COOTBETCTBYIOIIUMH i-i (popMe Komebamuii;

7 - YKCJIO YUYUTHIBAEMBIX B pacuyere GpopM KoneOaH .

6.3.4 Ecnu nepuopl i-ro u i+1 ToOHA COOCTBEHHBIX KOJIICOAHUH COOPYIKEHHUS OTIHYAIOTCS MCHEe
yem Ha 10 % apyr ot apyra, To BMecto (opmyinsl (6.3) momyckaercs nmpuMeHsTh (Gopmyny (6.4),
MO3BOJISTIOIYO YYUTHIBATh B3AUMHYIO KOPPEJISIHIO 0000IIEHHBIX KOOPAUHAT

(6.4)

i+1*

n 2 n-1
Np =2 N7 +22 N;N
i=1 i=1

6.3.5 Jlns 3maHuil ¢ paBHOMEPHBIM pacHpe/IeIeHHEM 3JIEMEHTOB JKECTKOCTH M MAacChl MO BHICOTE
YHCJIO YYUTHIBAEMBIX (POPM KOJICOAHUI ClieyeT MPHUHUMATh PaBHBIM TPEM, €CJIA 3HAYCHUE MEPUOJIa

nepBoit popmel konedanuit 77 > 0,4 ¢. [Tpu T; < 0,4 ¢ HEOOXOAUMO YUUTHIBATH TOJBKO MEPBYIO OPMY



KOJIeOaHMSI.

6.3.6 BepTuxanbHyI0 CEHCMHUYECKYIO Harpy3Ky B Cllydasx, NpelyCMOTpeHHbIX M. 6.1.7 (xpome
KaMEeHHBIX KOHCTPYKIMH), cienyer onpenenstb 1o ¢opmyne (6.1). Ilpm stom 3HadeHue
ko3 dunrenra K,, IpuHAMAeTCsl PaBHBIM €IMHULIE.

6.3.7 Tlepememnienue (mporu®) B TOYKe K COOpYKEHHSI OMPENENSIOT OT CyMMAapHOTO JEUCTBUS
CeliCMMYECKUX Harpy3ok, ompeneieHHblx mo 1. 6.2.3. Ilpu sroMm 3Hauenwe kodpduumenra Kj
MPUHUMAIOT paBHbIM 1,0.

6.3.8 CamoHecylue CTeHBI, IIEPErOPOAKH, KOHCTPYKLMH, BO3BBILAOLINECS HAJl COOPYKEHHEM H
UMEIOIHE TI0 CPaBHEHHIO C HAM HE3HAYHMTEIBbHYIO0 Maccy (mapameTbl W Ip.), a TaKKe KpeIUIeHHs
TEXHOJIOTUYECKOTO O0OPYJOBaHUS K KOHCTPYKLUSM 3[aHHS CIIEIyeT pPacCUUTHIBATh HAa MECTHYIO
CeliCMUYECKYI0 Harpy3Ky, paBHYIO IIPOM3BEICHHIO MAacChl CTEHBI (IIEpEeropoiKH, oOOpyIOBaHHUS) Ha
YCKOpEeHHE KOJe0aHHs COOPYKCHHS NpPH 3eMIICTPSICEHUH, COOTBETCTBYIOIIEE PAacCMaTPUBAEMOMY
YPOBHIO COOpPYIKEHUSI.

7 ’KWJIBIE U OBINECTBEHHBIE 3JAHUSA
7.1 OcHOBHBIE MOJIOKEHUS

7.1.1 3nanus cienyer pa3aensiTh aHTUCEHCMUYECKMMU IIBaMH B CITy4asiX, €CJIH:

- 3IJaHUE WIH COOPY>KEHIE UMEET CIIOKHYI0 (hopMy B TUIAHE,;

- CMEXHBIEC YUaCTKH 3[JaHUS WIA COOPYKEHHS UMEIOT IIeperaabl BRICOTH 5 M 1 OoJiee.

B omHO’TaxHBIX 3maHWAX BbICOTOH n0 10 M mpum ceficMuuHOCTH 7 Oa)uloB W MeHee
AHTUCENCMUUYECKHE LIBBI JOIyCKAETCS] HE YCTPanuBaTh.

7.1.2 AnTHcelicMUYeCKHE IIBBI JOJKHBI pPa3lemsaTh 3[aHUA U COOPYKEHHUS IO BCEH BBICOTE.
Jlomyckaercss He ycTpauBaTh I0B B  (yHOAMEHTe, 3a HCKIIOYCHHEM CJIydaeB, KoOrjaa
AHTUCEUCMUYECKHUH I1I0B COBIAJIAET C OCAJ0OYHBIM.

Paccrosinne Mexay aHTHUCEHMCMHUECKMMM LIBaMU M BBICOTa 3[aHUNA HE JOJKHBI MPEBBINIATH
3HAaYCHHH, yKa3aHHbIX B Tabmue 8 CHull I1-7.

[TomemieHus: AeTCKUX Cal0B, SICJIEW, HauyadbHBIX KJIACCOB ILKOJ CIEAyeT pa3MellaTh Ha HUKHHUX
JIBYX 3TaXkax.

7.1.3 AHTUCEHCMUYECKHE IIBHI CIEAYET BBINOJHATH IIyTEM BO3BEACHUS MApHBIX CTEH WIM paMm, a
TaK)K€ BO3BEJICHUS paMbl U CTEHBI.

[uprHa aHTHCEHCMHYECKHMX INBOB HA KAXKAOM YpPOBHE JODKHA OBITh HE MEHBIIE CyMMEI
B3aUMHBIX TOPU30HTAJIBHBIX CMEIIEHUNH OTCEKOB OT pacyeTHOM HArpy3Kd, OIPEICIICHHBIX B
COOTBETCTBUH C II. 6.2.3, 1 He MEHbIIIe MUHAMAILHOW MIHMPUHBI, KOTOPYIO JUIS 3AaHUI BBICOTOM 110 5 M
cienyeT NMpuHUMAaTh paBHOU 30 MM 1 yBenmn4uBaTh Ha 20 MM Ha KaXKJIble 5 M BBICOTHI.

KoHCTpyKIHs MPUMBIKaHHS OTCEKOB B 30HE aHTUCEHCMHUYECKUX IIIBOB, B TOM YHCIIE O (acagam u
B MeCTax MEPEeXOJI0B MEXIYy OTCEKaMH, HE MOJKHA MPEMATCTBOBATh UX B3aWUMHBIM TOPU30HTATBHBIM
MepeMeICHUsIM.

7.1.4 JlecTHUYHBIE KJIETKH CJENyeT MpeaycMaTpuBaTh, Kak MPaBUIIO, 3aKPHITHIMU C €CTECTBEHHBIM
OCBEIIIEHHEM Yepe3 OKHA B HAPY>KHBIX CTEHAX Ha KaXJOM dTaxxe. PacmosioxeHue 1 Ynuciao JECTHUYHBIX
KJIETOK CIJIEYET ONpPEAeNsTh MO pe3yJibTaTaM pacdera, BhIMOIHsIeMOro B coorBercTBuu co CHull 21-
01, HO MpUHUMATh HE MEHEe OJHON MEXIy aHTHCEHCMHUYCCKHUMH ITBAMH B 3[aHHUAX BBICOTOH Ooiree
TpeX 3Taxeill. YCTpOWCTBO JECTHUYHBIX KIETOK B BHJE OTAEIBHO CTOSLIMX COOPY)KEHUH HE
JIOIYCKaeTCs.

JlecTHUYHBIE KJIETKH M JTUQPTOBBIEC IIAXTHl KAPKACHBIX 3[AaHWN CIEAyeT yCTpaWBaTh B BUIAC SAICp
KECTKOCTH, BOCTIPUHUMAIONINX CEHCMHUYECKYI0 Harpy3ky, WM C TO3TXHOW pa3pe3Kou, He
BITUSIIONIUME Ha JKECTKOCTh KapKaca, a JJIsl 3[aHui BBICOTOU 10 MSATH dTaXel pu CeHCMUYIHOCTH 7 U 8
0aJIJIOB MX JIOMyCKaeTCs yCTpauBaTh Kak BCTPOCHHBIE KOHCTPYKIIMH, OT/ISIICHHBIE OT KapKaca.

JlecTHUIIBI, KaK MPABUIIO, CIEAYCT IPUMCHSTh U3 KPYITHBIX COOPHBIX KeJIe300€TOHHBIX 3JICMEHTOB,
COCITMHSICMBIX MEXK]Ty COOOH C MOMOIIBIO CBAPKU JTUOO M3 MOHOJHMTHOTO JXene300eTona. Jlomyckaercs
MPUMCHCHHE METAJUIMYECKUX KOCOYPOB C HAOOPHBIMH CTYICHSIMU MPH YCIOBHH COCITUHCHUSA C
MOMOLUIBIO CBAPKU KOCOYPOB C IUIOIIAKAMU U CTYIIEHEH ¢ KOCOYpaMH.

KoHcTpykuny neCTHUYHBIX Maplied U Y3JI0B UX KPEIUIEHUIH K HEeCYIIMM 3JIEMEHTaM 3JaHHi, Kak
MpaBWJIO, HE JOJDKHBI MPEMNsITCTBOBATh B3aUMHBIM TOPU3OHTAIBHBIM CMELICHHSIM CMEXHBIX
nepekprITHi. [Ipu 3TOM JECTHUYHBIE MapIIX JOJKHEI OBITh HAJEKHO 3aKPEIUICHBI C OTHOTO KOHIIA, a
KOHCTPYKIHMSI ONHPAaHWsA IPYyroro KOHIA [IOJDKHAa oOecredmBaTh CBOOOJHOE CMEIICHHE Mapiia
OTHOCHTEIJIEHO OTIOPEI, HE JTOITYCKAast €0 OOpyIICHHS.

JlecTHUYHBIE TUIOMIANKK, pacrojiaraeMbleé B YpPOBHE MEXKIYITAXKHBIX MEPEKPHITHHA, JTOJDKHBI
HaJIe)KHO CBSI3BIBATHCS C AHTUCEHCMHUYECKUMH TMOSICAMU HITH HETIOCPEICTBEHHO C MEPEKPHITUSIMHU.



7.1.5 B roponax u moceikax ropoJICKOro TUIa CTPOUTENHCTBO JOMOB CO CTE€HaMHU U3 CBHIPIIOBOTO
KUpIin4ya, camMaHa 1 prHTO6J'lOKOB HEC JOITYyCKAacCTCA. B cenbckux HaceIeHHBIX IMYHKTax Ha Iuiomaiakax
CEMCMHYHOCTBIO 10 8 0ayIOB JOIYCKAaeTCsl CTPOMTENLCTBO JKMIIBIX OJHOATAXKHBIX 3aHUH W3 3THX
MaTepHalioB NP YCIOBUH yCHJICHHS CTEH JIEPEBSIHHBIM KapKacOM C JHarOHaJIbHBIMH CBSI3SIMH.

7.1.6 JXKecTKOCTh CTE€H KapKacHBIX JEPEBSHHBIX JOMOB JIOJDKHAa OOECIICUMBATHCS PACKOCAMH.
BpycuaTsie n OpeBeHUaTHIE CTEHBI JOJDKHBI COOMPATHCS HA HAarelsX.

7.1.7 llepekpbITUsl 3aHUN CIEAYET BBIIOJHATH B BHJE JKECTKUX TOPU3OHTAIBHBIX JHCKOB,
COCMHEHHBIX C BEPTHUKAJIbHBIMH KOHCTPYKLUMSMH 3JaHUS ¥ OOJaJarolIMX CIIOCOOHOCTBIO
HepepacnpenessiTe MeX/ly HIMH TOPU30HTAIBHYIO CEHCMUUECKYIO HAarPy3Ky.

7.1.8 XecTKoCTh COOpPHBIX XeNe300eTOHHBIX NEePEeKPHITHA M MOKPBITHI CiefayeT o0ecrednBaTh
CIIEIYIOLINMH CIIOCOOaMH:

- yCTpOﬁCTBOM CBApPHLBIX COC}II/IHEHI/Iﬁ IJIMT C APYrUMHU IUIMTaMH, BJIEMCHTaMH KapkKaca HWJIN
CTEHaMU;

- YCTPOHCTBOM MOHOJIMTHBIX JKEJe300€TOHHBIX OOBS30K (@HTHCEHCMHYECKHX TIIOSICOB) C
AQHKEPOBKOW B HUX BBIITYCKOB apMaTyphl U3 TUIUT;

- 3aJIEJIKOH IIIBOB MEXIY 3JIEMEHTAMH EPEKPBITHS MEITKO3EPHUCTHIM OETOHOM.

BokoBbIE T'paHM IUIUT TEPEKPBHITHH WM TOKPHITHH JOJDKHBI MMETh INMOHOYHYIO WM PH(ICHYIO
MIOBEPXHOCTb.

JKecTkocTs MepeKpBITHI C HECYIIMMH KOHCTPYKIMAMH M3 METAUIMYECKUX OalOK PEKOMEHIYETCs
YBEIMYMBATh IYTEM YCTPOHCTBA MEXIY HHMH MOHOJHTHOTO WM COOPHOTrO JKeIe300€TOHHOTO
3al0JIHEHUA C 3aMOHOJMYCHHBIMH IIBAMH M CBapHBIM COEAMHEHHEM C 3aKJIaJHBIMH [ETAIAMH
JKEJIE300€TOHHBIX 2JIEMEHTOB MIIM YCTPOICTBOM TOPH30HTANBHBIX CBSI3EH.

7.1.9 JlnuHa ydYacTKOB ONHUPAHHs IUTUT TNEPEKPhITUH M TOKPBITHH Ha HECYyIIHe KOHCTPYKIHH
MIPUHUMAETCS HE MEHee:

- ISl KAPIIMYHBIX ¥ KAMEHHBIX CTeH - 120 mMum;

- JUTS )KeTe300CTOHHBIX aHesel U purenei - 60 M.

7.1.10 Ileperoponku peKOMEHIyeTCs BBIIOJIHATH JETKUMH, KaK MPaBHIO, KPYIMHONAHEIbHOW WIN
KapKacHOH KOHCTpYKUMH. [leperopoixs u3 IITYYHBIX MAaTepUalioB JIOJDKHBI OBITH YCHJICHBI
CBSI3aHHBIMH MEXIy CO00W apMHPOBaHHBIMH INTYKAaTYPHBIMH CJIOSMH WJIM YCTAHOBKOM JKECTKHX
BEPTUKAJIBHBIX 3JEMEHTOB C TOPH3OHTAJIBHBIM apMHPOBaHHEM, CBSI3aHHBIM cO cToWkamu. Kiamka
MIepeTOPOIOK JIOJDKHA yA0BIeTBOPATEH TpeboBarmsam CHull I1-7 u CHull 11-22.

KoHCcTpyKuns KpemieHns: Ieperopofiok K HECYIIUM 3JIEMEHTaM 3[aHUs U y3JI0B UX IPUMBIKAHHS
JIOJDKHA MCKITI0YaTh BO3MOKHOCTD IIepeJadll Ha HUX TOPH30HTANBHBIX HArpy30K, JEHCTBYIOIINX B MX
IJIOCKOCTH.

[TpoyHOCTPH TEPEeropoJOoK M MX KPEIUIEHHH OJDKHA OBITh MOJTBEPIK/IECHA pacueToM Ha JIeHCTBHE
PacUeTHBIX CEHCMUYECKUX HArpy30K U3 IJIOCKOCTH.

7.1.11 KoHcTpykumy OaIKOHOB M X COSAWHEHUS C MEPEKPBITUSIMU JOJDKHBI OBITH PACCUUTAHBI KaK
KOHCOJIbHBIE OAJIKN MJIH TUTUTEL.

B 3naHusx BeICOTOI He OoJiee TSITH dTaKeH, MPOSKTHUPYEMBbIX JUIS IUIONIAJI0K CEHCMUYHOCTBIO 7 1 8
6aJIoB, TOIyCKaeTCsl YCTPOHCTBO SPKEPOB C yCHIICHHEM KOHTYPOB, 00pa30BaHHBIX B CTEHAX IPOEMOB
JKeJIe300€TOHHBIMA paMaMH C YCTaHOBKOM METANIMYECKUX CBS3€H CTEH 3pKEpOB C OCHOBHBIMHU
CTEHaMH.

7.1.12 TlpoextupoBanne (yHIAMEHTOB 3JaHWK CJEOyeT BEHIIONHATE B COOTBETCTBHH C
tpeboBannsmu CHull 2.02.01 u pexomennanusmu Hactosamero CBoaa mpaBuiL.

7.1.13 ®ynmaMeHTHl 34aHUN BBICOTOW Oojee 16 3Takeil Ha HECKAJNBHBIX T'PYHTaX CIEIyeT, Kak
MpPaBWJIO, NMPUHUMATh CBAalHBIMH WJIM B BHJE CIUIONIHOW (YHJaMEHTHOH IUIMTHI C 3ariyOJjeHueM
IIOJOIBBI (byH}]aMeHTa OTHOCHUTCJIBHO OTMCTKH OTMOCTKH HC MCHCC 2,5 M.

7.1.14 BeprukanbHasi apMmarypa CT€H M 3JEMEHTOB Kapkaca, B KOTOPOH pacueToM Ha ocoboe
cOYeTaHHe Harpy30K JIOMYCKAeTCsl PaCTsDKEHUE, TOJDKHA OBITh Ha/IS)KHO 3aaHKepeHa B (hyHIaMEHTHOM
IUINTE.

7.1.15 I'napoU30IALHOHHBIE CIIOU B 3[JaHUAX CJIEAYET BBIIOIHITH U3 IIEMEHTHOTO pacTBOpA.

[TpuMeHsATH pyJIOHHBIE THAPOU3OIISIIMOHHBIC MATEPHAIIbI HE JIOITYCKaeTCsl.

7.2 Oco0eHHOCTh NPOEeKTHPOBAHNA KeJ1e300eTOHHBIX KOHCTPYKIMIA

7.2.1 Ilpu pacueTe TPOYHOCTH HOPMAIBHBIX CEUCHHUN H3THOAEMBIX M BHEIIEHTPEHHO CXKaThIX
3JIEMEHTOB IIPU OIPECICHNH TPAaHUIHOTO 3HAYEHHS OTHOCHTEIBHON BBICOTHI CXKATOM 30HBI OETOHA &g
XapaKTEePUCTHKY CKaTON 30HBI OeToHa cienyeT npuanMaTh mo CHull 52-01 ¢ koadpdurmentom 0,85.

7.2.2 Apmarypa Uil CEHCMOCTOWKHX KeJIe300€TOHHBIX KOHCTPYKIHH JOJDKHA TPUMEHSATHCS B
cootBeTcTBUH ¢ ykazanusimu CHull 52-01.



7.2.3 B wu3rubaemMblX M BHELUEHTPEHHO CXKaThIX CTEP)KHEBBIX O3JEMEHTaX, KpPOME KOJIOHH,
CTBIKOBaHHE paboueil apMaTypbl BHAXJIECTKY JOITyCKAaeTCs TOJIBKO [UIsl CTEpIKHEH quamerpom Menee 20
mMm. [Ipn 3TOM JuIMHA nepemnycka apmarypbl npuHuMaeTcs Ha 30 % Oorble 3HAYESHUH, ONpeIeTICHHBIX
o TpeboBanusam CHull 52-01.

7.2.4 [na >xene300eTOHHBIX KOJOHH MHOTOITAXHBIX KApKACHBIX 3JaHW OOIIWI IPOICHT
apMHpOBaHUs pabodell MPOIOIBHON apMaTypoil ¢ pacueTHBIM compoTuBieHHEeM Ry 10 500 MIla He
JIOJDKEH TpeBBIaTh 6 %, a apMaTypoii ¢ pacueTHsIM conpotusiaeaneM 500 MIa u 6onee - 4 %.

ITpn cnenmanbHOM OOOCHOBAaHMM MOJKET OBITH JOMYIIEHO O0Jiee BBHICOKOE HACHIINICHHE KOJOHH
MPOJOJIBHON apMaTypol IpH YCIOBHM YCWIEHHS TPHOMOPHBIX YYAaCTKOB KOJIOHH C IOMOIIBIO
KOCBEHHOTO apMHPOBaHUS CBaPHBIMH ceTKamu ¢ maroM 80-100 mm.

7.2.5 B BsA3aHBIX KapKacax KOHIIBI XOMYTOB HEOOXOIMUMO 3arm0aTh BOKPYT CTEPXKHS MPOJOJIBHON
apMatypsl Ha 135° u 3aBOIUTH UMX BHYTph OCTOHHOIO sJpa HE MEHEe 4YeM Ha IIeCTh JUAMETPOB
XOMYTa, CHUTad OT OCH ITPOJAOJIBHOI'0 CTCPIKHA.

7.2.6 B mpenBapuTeNbHO HANpsHKEHHBIX KOHCTPYKIMAX, MOJJISKAIIMX pacueTy Ha ocoboe
COYETaHHE Harpy30K C Y4eTOM CEeHCMHYECKOTO BO3JECHUCTBHS, YCWIIUS, ONpEAEIsEMbIe M3 YCIOBHU
MIPOYHOCTH CEUCHUH, IOJDKHBI MPEBBINIATh YCHIIHS, BOCIPHHUMAEMbIE CEYEHHSIMU NPU 00pa30BaHUN
TPEIINH He MeHee yeM Ha 25 %.

7.2.7 B npeBapuTENbHO HANPSDKEHHBIX KOHCTPYKIUSIX HE PEKOMEHTyeTCsS IPUMEHSITh apMarypy, y
KOTOpPOH OTHOCUTEIHHOE YUTMHEHHE TT0Ciie pa3pbiBa MeHee 2 %.

7.2.8 Tlpu ceficMuaHOCTH 9 GayIOB HE CIIEAyeT MPUMEHATH 0e3 CIIeHAFHBIX aHKEPOB apMaTyPHBIE
KaHATHI ¥ CTEPKHEBYIO apMaTypy MEePHOANIECKOTO POt HaMeTpoM Oojee 28 MM.

7.2.9 B mnpenBapuTEIbHO HANpPsDKCHHBIX KOHCTPYKIMSAX C HATSDKCHMEM apMaTypsl Ha OeToH
HampsiraeMylo apMmarypy CIelyeT pacrojiaraTb B 3aKpbIThIX KaHaJIaX, 3aMOHOJUYUBAEMBIX B
JIANTbHEHIIIEM MEITKO3EPHUCTBIM OETOHOM KJlacca He HUXKE Kilacca 0€TOHAa KOHCTPYKIHH.

7.2.10 [Ing yBenu4eHus Hecymiel crmocoOHOCTH Ha Cpe3 KOPOTKUX KOJIOHH C OTHOIICHHEM BBICOTHI
K pasMepy HaumbOoubimero nomepeyroro ceuenus I/h < 5 ux pekomMeHOyeTcs YCHIMBATh KOCBEHHBIM
apMHUpPOBaHHEM B BHJE CBapHBIX CETOK, CHHMpajeld WJIM C TOMOIUBI0 3aMKHYTBIX MHOTOCPE3HBIX
XoMyTOB U mmmuiek ¢ maroM 80-100 MM TakuM 00pa3oM, 4TOOBI KaXKIbIil TPOJOIBHEIA CTEP)KEHb OBLT
3aKperieH I O0JIbIIel yCTOHYNBOCTH B JIIOOOM HarpaBieHUH.

7.3 KapkacHble 31aHus

7.3.1 B KapKacHBIX 3[IaHISIX KOHCTPYKIHEH, BOCIPUHUMAIONIEH TOPH30HTAIBHYIO CEHCMHUYECKYIO
Harpy3Ky, MOXET CIy>KHTb: KapKac, KapKac C 3alOJHEHUEM, KapKac C BEPTUKAIBHBIMHM CBA3SIMH,
muagparMaMu WK SIIPaMU JKECTKOCTH. B KauecTBe HeCcymx KOHCTPYKIMH 3AaHWH BBICOTON Oojee
JIEBSITU dTaXEH CllefyeT, Kak MpaBuIlo, MPUHUMATh KapKachl ¢ AuadparMami, CBSI3SIMH HJIH SIIPAMH
JkecTKocTH. Kapkachl 31aHUM cleqyeT NpOoeKTUpoBaTh, KaK IPaBUIIO, C PACHOJOXKEHHEM paM ¢
KECTKUMHU y3JIaMHU B O6OI/IX HalpaBJICHUAX.

Jlnst KapKacHBIX 3[aHU BBICOTOW MeHee 7 M Npu ceficMUYHOCTH 7-8 OaJIoB JOMyCKaeTcs
NPUMEHEHHE HapyXHBIX CTEH M3 IITyYHOH KIaJKd M BHYTPEHHHX IKEJI€300€TOHHBIX WM
METAIMYECKUX paM, MPU TOM JIOJDKHBI BBINOJHATHCS TpeOOBaHMS, YCTAHOBJICHHBIE JIsI KAMEHHBIX
3/IaHUH.

7.3.2 COOpHBIE AIIEMEHTHI KOJOHH MHOTO3Ta)KHBIX KApKAaCHBIX 3/IaHWH 110 BO3MOKHOCTH CIIETyET
M3rOTaBJINBATh BEICOTON B HECKOJBKO 3Takeil. CTHIKM COOPHBIX KOJIOHH CIIEIyeT pacroiarats B 30HE C
HAaNMEHBIIMMHI H3THOAONIMMH MOMEHTAMH U BBINIONHATH C COCIMHEHHEM IPOAOJIBHON apMaTypsl
BAaHHOM CBapKoOW, TyroBOWd MEXaHU3UPOBAHHOM CBapKOW Ha MOJAKJIAJKaX WIN PYYHOU TyroBOM cBapKon
C TIAPHBIMH HAKJIaJKaM{ ¥ IBYXCTOPOHHUMH IIIBaMH, C yBeIHUeHHOW Ha 25 % nmuHoW mBoB. CTHIKK
KOJIOHH CO CTAJIbHBIMH OT'OJIOBHUKAMHU OOIYCKACTCA BBINOJHATH C IMOMOIIBIO KPYTJIBIX HAKIaJIO0K Ha
JyTOBOM1 CBapKe.

7.3.3 B konoHHax paMHBIX KapKacoB MHOTOITAXKHBIX 3JIaHUI NPU CEHCMUYHOCTH TUIOMIAIKU 8 U 9
GAIIOB AT XOMYTOB HE JOJDKEH NpeBBIIath /oh, rae h - HanmMensmmii pasMep CTOPOHBI KOTOHHBI
MPSIMOYTOJIBHOTO MIIM IBYTaBPOBOTO cedeHus. /lnamMerp XOMyTOB B 3TOM Cllydae cielyeT NPUHUMATh
HE MeHee 8 MM.

7.3.4 llenTpanbHas 30Ha JKECTKHX Y3JIOB JKEJIC300CTOHHBIX KapKacoB 3JaHWUH JOJDKHA OBITh
YCHUJIEHA C MOMOILBI0O KOCBEHHOI'O apMHPOBAHUS B BUJE CBAPHBIX CETOK, CHUpANEl MIM 3aMKHYTBIX
XOMYTOB, YCTaHaBJIMBAaE€MbIX MO pacyeTy. Eciu 1Mo JaHHBIM pacdyeTa KOCBEHHOE apMHUpPOBaHHE HE
TpebyeTcs, TO yKa3aHHYIO 30HY y37a CIeQyeT apMHpOBaTh KOHCTPYKTHBHO 3aMKHYTOH IOIEPEUHOH
apMaTypoi (XOMyTaMH) U3 CTep>KHEl nuameTpoM He MeHee 8 MM ¢ mraroM 80-100 mm.

VY4acTku purened U KOJIOHH, MPUMBIKAIOUIME K LIEHTPAJIBHOM 30HE KECTKHX Y3JI0B paM, JOJIKHBI
apMHPOBATHCS 3AMKHYTOH IOIEPEUYHON apMaTypoil (XOMyTaMH), YCTaHABIMBAaEMOM 10 pacyeTy, HO HE



6onee yem yepe3s 100 mm. [InuHYy y4yacTKOB YCHJIEHHOTO apMHpPOBaHHs CleIyeT MPUHUMATh IS
purereii He Menee 1,5h, 1U1st KOJOHH - HaUGOMBIIYIO U3 ABYX BetuunH: 1,5 1 Ygl, rae h - Haubombumit
pa3Mep MONEePEYHOTr0 CEYCHUS JIEMEHTA, | - BBICOTA KOJIOHHBI B CBETY.

7.3.5 Jlmadparmpl, cBSI3M M SApa KECTKOCTH, BOCHPHUHUMAIOUIME TOPHU3OHTAIBHYIO Harpysky,
JIOJDKHBI OBITh HETPEPHIBHBIMU IO BCEH BBICOTE 3laHMS W pacIoyiaraTbcss B 0OOMX HaINpaBIECHHUAX
PaBHOMEPHO M CHMMETPHUYHO OTHOCHTENBHO IIEHTpa TSDKECTH 3JaHMsA. B KakIoM HampaBlIeHUH
JIOJDKHO YCTAaHABIIMBAThCA HE MEHEE BYX Anadparm.

Joryckaercst BO3BEICHHIE 3JaHUI C KECTKOCTHIO HIDKHUX JTaXKEH B IBa pa3a MEHbIICH (3JaHUs C
THOKUM HIDKHMM 3Ta)KOM) KECTKOCTH BBIIIE PAacIONOKEHHBIX 3Taked. [Ipum pacuere Takux 3maHUi
TOPM3OHTANIbHAs CeficMUYecKasi Harpyska, ompezaerseMas mo 1. 6.2.3, ymHOXkaeTcs Ha Ko3dduiuert
1,5.

7.3.6 be3purenbHbIii KapKac, B KOTOPOM (YHKIIMIO PHUTelIs BBIIOIHIET IUIOCKAs jKeIe300eTOHHAS
IUINTA TIEPEKPhITHSA, PEKOMEHIyeTCsl IPUMEHATh B CBA3€BOM BapuaHre. J[ng yBelIndeHus
TOPHU30HTAJILHOM JKECTKOCTH OE3pHreNIbHOr0 Kapkaca pEeKOMEHIYEeTCS HCIIONb30BaTh KOJOHHEI
MPSIMOYTOJIBHOTO CEUSHHUsI, OMH U3 TOPU3OHTAJIBHBIX pa3MepOB KOTOPOTO B JiBa pa3a U Oojee Ooblie
BTOPOTO.

7.3.7 llar koysoOHH O€3pHUTeIBHOr0 KapKaca PEKOMEHIyeTcs NMPUHUMATh He Oomee 6 M B KaXIOM
HanpasJIeHUN. MaKCHMalbHOE DPACCTOSIHME MEXAy AnadparmMamMyd HE JODKHO MpPEBBIMIATh 12 M.
TonmuHy TUIMT NEPEeKPHITHI Oe3pUTENbHOT0 KapKaca peKOMEHAyeTcsl MpuHUMaTh He MeHee 200 Mm,
Kjacc 0eToHa - He MeHee B22,5.

7.3.8 Ilpm pacuere MNPOYHOCTH HOPMATIHHOTO CEUCHHS IUINTHI TEPEKPHITHS Ha JICHCTBHE
M3rnOaroIIero MOMEHTa 10 T'PaHM C KOJOHHOH apMHpPOBaHHME CEYCHUs IMOJOCH IIMPHHON B YETHIPE
IIMPUHBI KOJIOHHBI JIOJDKHO OBITh pacCUMTaHO Ha BOCIPHsTHE HEe MeHee 75 % oOmiero MomeHTa,
JICHCTBYIOIIETO0 B 3aMEHAIOLIEH paMe LIMPUHOM, pPaBHOM LIary KOJIOHH Kapkaca. IlonoBuHy »TOMH
apMatypsl HEOOXOJHMMO TPONYCTUTh CKBO3b TEJNO KOJOHHBI HIM COEIUHHTh C METAIIMYeCKOU
000HMO}H1, yCTaHOBJIEHHON B MECTE MEPeCeYCHUs IUTUTHI U KOJIOHHEI.

7.3.9 B kadecTBe Orpa)KJalOIIUX CTEHOBBIX KOHCTPYKIMH KapKacHBIX 3/JaHUIl clenyer, Kak
MPaBUJIO, NPUMEHSTH JIETKHE HaBECHble MaHenu. JlomyckaeTcs YCTpOMCTBO HAapyXHBIX CTEH W3
IITYYHOH KKK, yaoBieTBopsiommei TpedoBannsym CHull I1-7 u CHull 11-22.

7.3.10 Knmamka caMOHeCyIUX CTeH B KapKaCHBIX 3/IaHHAX JOJDKHA HMETh THOKHE CBSI3H C KapKacoM,
HE MPEISTCTBYIOINE TOPU30HTAIBHBIM CMEIIEHUAM KapKaca BIOJb CTEH.

Mex 1y MOBEPXHOCTSIMH CTE€H M KOJOHH KapKaca JIOJDKEH IpelycMaTpuBaThes 3a30p He MeHee 20
MM. [lo Bcell mnmHE CTEHBI B YPOBHE IUIMT IOKPHITUS M BEpXa OKOHHBIX IIPOEMOB IOJIKHBI
yCTpauBaThCsl aHTUCEHCMUYECKHUE 110sICa, COSAMHEHHBIE ¢ KapKacoM 3/1aHusl.

B Mecrtax mepeceueHHs TOPLEBBIX M IIONEPEUHBIX CTEH C MPOJOJIBHBIMH CTEHAMM JIOJDKHBI
yCTpauBaThCsl aHTUCEHCMUYECKUE IIBBI HA BCIO BBICOTY CTEH.

7.3.11 KoHCTpyKIMM HEHECYIIMX CTE€H M3 LITyYHOH KIIaAKW (TTO3TaKHOH pa3pe3ku) W Y3Jbl MX
KpEIUIEeHHsT MOTYT KOHCTPYHPOBAThCs MO0 Kak 3allojHEHHe, y4acTByollee B paboTe Kapkaca, 100
KaKk KOHCTPYKIMHM, OTJIEJICHHbIE OT KapKkaca. 3allojIHeHWe, ydacTBylollee B paboTe Kapkaca,
paccUnTHIBAIOT M KOHCTPYHPYIOT Kak 1uadparmy.

7.3.12 KoHCTpYKIMs y3JI0B IPUMBIKAHUS 3JIEMEHTOB CTEH, OT/IEJICHHBIX OT KapKaca, K HECyIIUM
KOHCTPYKIUSIM 3[JaHUS TOJDKHA MCKITIOUaTh BO3MOKHOCTB TIepeiauyl Ha HUX Harpy3oK, ACHCTBYIONINX B
UX TIOCKOCTH.

7.4 KpynHonaHeJibHbIe 31aHUS

7.4.1 3naHus W3 ’kene300€TOHHBIX MaHeNed CleAyeT NPOSKTHUPOBaTh C IPOJOJIbHBIMH H
MONEPEYHBIMH CTEHAMH, TEPEKPBHITHAMH U MOKPBITHAMH, 00bEANHEHHBIMH MEXIy CO0O0H B €IMHYIO
MPOCTPAHCTBEHHYIO CHCTEMY, BOCIPUHUMAIOIIYIO CEHCMUYECKYIO Harpy3Ky.

7.4.2 CoenvHeHusi TnaHeJeld CTEH W IEPEKPHITUIl cieayeT o0ecneYnBaTh CBApKOW BBIITYCKOB
apMarypsbl WIH 3aKJIaJHbIX JeTanei, Ha 00JTaX ¥ 3aMOHOJIMYMBAHIEM BEPTUKAIBHBIX KOJIOLIEB MEXITY
NPUMBIKAIONMMH TAHEIIMH M YYacTKOB CTHIKOB II0 TOPH30HTAIBHBIM IIBaM MEIKO3EPHUCTHIM
6ETOHOM C IOHIKEHHOH YCaKOH.

3aMOHONIMYMBAHIE BEPTHKAIBHBIX MOJOCTEH MEXTy MPUMBIKAIONIMMHU TAHEISIMH CTEH JOJDKHO
OCYIIECTBIIATHCS OETOHOM KJacca He Hibke B15 u He Himke kitacca 6eToHa maHeen.

7.4.3 Ilpn ommpaHNM MEPEKPBHITHA HAa HAPY)KHBIE CTCHBI 3[aHWS M Ha CTEHBI Y TEMIEPaTypHbIX
IIBOB HEOOXOJMMO MpEAyCMaTpHBATh CBapHbIE COCOMHEHMs BBIIYCKOB apMaTrypsl M3 MaHesen
NIEPEKPHITUI C BEPTUKAIbHON apMaTypOi CTEHOBBIX ITAaHEJICH.

7.4.4 ApMHpOBaHHE CTEHOBBIX MaHENEH Clie/yeT BBINOJIHITh B BUJIE MPOCTPAHCTBEHHBIX KapKacoOB
WJIN CBSI3aHHBIX MEX1y cOOOH CBapHBIX ceTOK. [1ommanb BepTHKAIBHOW U TOPU30HTAIBHON apMaTyphbl,



YCTaHABIMBAaEMOW y KaXIOM IIOCKOCTH IaHeNH, OJDKHa cocTaBiaTh He MeHee 0,025 % mmomaau
COOTBETCTBYIOIIETO CEUEHMsl CTeHbl. B cilydyae NpUMEHEHHs TPEXCIOWHBIX HapyKHBIX CTEHOBBIX
NaHeJsel TOJIMHY BHYTPEHHEro OETOHHOTO ¢J10s cileAyeT NpuHuMath He MeHee 100 MM.

3akyaiHble JeTal, CITy’Kallie Uil COeIMHEHHs aHeNeil MexXy COO0M, JOJDKHBI OBITH IPUBAPEHEI
K paboueii apmarype.

7.4.5 B Mectax nepecedeHus] CTEH JODKHA pa3MeIlaThesl BEPTHKaIbHAS apMaTypa, HelpephIBHAS
Ha BCIO BBICOTY 3/1aHMS, C COCTMHEHHEM OTACNBHBIX €€ 3JIEMEHTOB MEXy co00# Ha cBapke. IInomans
MOTIEPEYHOT0 CEUEHHs YKa3aHHOM apMaTyphl IOJDKHA ONPEAETISATHCS 10 PAacueTy, HO OBITh HE MEHee:

JUId  3JaHUH BBICOTOH 1O TATH OJTaXed BKIIOYNTEIBHO, BO3BOJUMBIX Ha IIIOIIAAKAX
CEMCMHUYHOCTRIO 7 0ajIIoB, - 1 CMZ;

B OCTAIBHBIX CITYUasX - HE MEHee 2 CM”.

B mecrax nepeceueHnsi BHyTPEHHHX CTEH C HAPY)KHBIMH PEKOMEHIYeTCsl pa3Meniath He 6omnee 65%
pPacueTHOTO KOJHMUYECTBA BEPTHUKAJIBHOM apMaTypbl, pa3Melas OCTaJbHYyI0 YacTh apMaTypbl BO
BHYTPEHHHX CTEHOBBIX [TAHENAX Ha yyacTKe He Oojyiee 1 M OT MecTa nepeceyeHus CTEH.

7.4.6 Ilo KOHTYpy OKOHHBIX M JABEPHBIX IIPOEMOB CIJIEAYET YCTAaHAaBIMBATh BEPTUKAIHHYIO
apMatypy. [Ipu perymspHOM pacloNOKeHHM IPOEMOB IO BBICOTE CTEHBI 3Ta apMarypa JOJDKHA
MO3TAXKHO CTHIKOBATHCS.

7.4.7 Tlpu pacHoJOKEHUU HENPEPHIBHOW BEPTUKAJIBHOW apMaTypbl B 3aMOHOJIMYMBAEMBIX
BEPTHUKAJIBHBIX TIOJIOCTSX MEXIy IaHEIsIMH CleIyeT MpeaycMaTpuBaTh KOHCTPYKTHUBHBIE
MEpOIPUATHS, OOECHEUNBAIONINE COBMECTHOCTh Je(QOpPMHPOBAaHHSA OCTOHA 3aMOHOIWYMBAHHA C
OeroHOM maHenel (INMOHKH, paclpelesieHHbIE IO BBICOTE ITaHEIW; TOPU3OHTAIbHAs apMarypa,
MepeceKaromas CThIK).

7.5 3naHus ¢ HeCYIUMMHM CTeHAMM M3 MOHOJIMTHOIO JKej1e300eTOHA

7.5.1 3paHuss W3 MOHOJHMTHOTO JKeJIe300€TOHa ClelyeT NPOEKTUPOBAaTh NPEHMYIIECTBEHHO
MIePEKPECTHO-CTEHOBONH KOHCTPYKTUBHOM CHCTEMBI C HECYIIMMH WJIM HEHECYIIMMH Hapy>KHBIMU
CTEeHaMU.

7.5.2 B 3maHWAX ¢ HEHECYHNIMMH HApYXXHBIMH CTCHaMH BBICOTOW Oonee 12, NEBATH WIH TISITH
JTa)keHd Ipu pacueTHOU ceiicMuaHOCTH 7, 8§ 1 9 GaJUIOB COOTBETCTBEHHO CIIEIyET MPeayCMaTpUBATh HE
MEHee IByX BHYTPEHHNX HECYIIUX MPOIOIbHBIX CTEH.

7.5.3 OkoHHBIE W [BEpHBIE NMPOEMBI B CTEHAX CIENyeT paclojiaraTh TaKUM OO0pa3oM, YTOOBI
paccTosiHMe OT BHYTPEHHEH CTEHBI 3[aHus IO IIPOEMa COCTaBIIsIo He MeHee 0,6 M.

7.5.4 TIpu pacuere KOHCTPYKIUH clieAyeT MPOBEPSITh MPOYHOCTD CIAEAYIONINX CEUSHUMN:

- TOPU3OHTAJIBHBIX U HAKJIIOHHBIX CeUYCHMH TIIYXUX CTEH U IPOCTCHKOB;

- BEPTUKAJIbHBIX COHpH)KCHI/II‘/II CTCH,

- HOPMAJIBHBIX CEUCHHH B ONOPHBIX 30HAX HEPEMBIYEK, CEUYEHUI Ha 10JI0CE MEXIY BO3MOKHBIMU
HaKJIOHHBIMH TPELIMHAMU U M0 HAKJIOHHOM TpeLIiHE.

He3zaBucumo ot pe3ynpTaToB pacueTa A0JKHO IPeayCcMaTpUBaThCs KOHCTPYKTUBHOE apMUPOBaHHE
CTEH:

- 10 TIOJIIO CTEH BEPTHUKAJIBHOM M TOPHU3OHTAIBHOM apMaTypol C IUIOIIAIbI0O CEYCHUS HE MEHee
0,05% mutomagy COOTBETCTBYIOLLETO CEUEHUS CTEHBL;

- B TIEPECEUCHMAX CTEH, MECTaX PE3KOro M3MEHEHHS TONIIWHBI CTEHBI, y I'paHeld MpPOEMOB - C
TTOIMA/IBIO CEUCHHS apMATyphI He MeHee 2 cM.

7.5.5 MOHONUTHBIE CTEHBI CIAEAYET, KaK MPABUIIO, apMUPOBATh IPOCTPAHCTBEHHBIMU KapKacamMH U3
IIJIOCKUX BEPTUKAJIBHBIX KapKacoB, O6’be)1PIHeHHI)IX B HpOCTpaHCTBeHHBIFI Kapkac ¢ TIIOMOIIBIO
TOPU3OHTAJIBHBIX CTep)KHef/'I WJIA TIJIOCKUX TOPHU30HTAJIbHBIX KapKaCOB.

B npocTpaHCTBEHHBIX KapKacax, UCHOJIb3YyEMbIX JJIl apMUPOBAHUSA IOJI CTEH, IJIOCKHE KapKachl
JIOJDKHBI YCTaHaBIIMBAThCA ¢ marom He 6osee 900 MM Ipy KOHCTPYKTHBHOM apMHPOBaHHHU M HE Ooliee
400 MM mpH apMHpOBaHUM TOJS CTEHBI apMaTypoi, TpeOyeMoil Mo pacyeTy CTeH M3 IUIOCKOCTH Ha
OCHOBHOE COYETaHUE Harpy3ok. J[uameTp BepTHKaIbHON apMaTypbl MpUHUMAIOT He MeHee 10 MM, a
TOPHU30OHTAJILHON - HE MeHee 8 MM, IIar TOPU3OHTAIBHBIX CTEP)KHEH, OOBEIUHSIOMNX KapKachl, HE
JloJKeH npeBbimath 600 M.

7.5.6 Kapkacsl, ucIonabp3yeMble Ui KOHCTPYKTHBHOTO apMHPOBAHUS MECT INEPECEUCHUs] CTEH U
rpaHelf MPOEMOB, JOJKHBI COCTOATH U3 MPOJOIBHBIX apMaTYPHBIX CTEpXHEH anamerpoM He MeHee 10
MM H 3aMKHYTBIX XOMYTOB JHaMeTpoM 3-4 MM, yCTaHaBIHBAEMBIX C IraroM He 6oiee 500 mm.

Hsmenenne miomaan CCUYCHU pvaeTHoﬁ apMatypbsl 1O BBICOTC 3AaHUA PEKOMECHIAYCTCA
OCYIIECTBJIATE 3a CUCT HM3MCHCHUA AUAMETpa NPOAOJIbHBIX CTep)KHeﬁ, COXpaHsasA HEU3MCHHBIM HX
YHCJIO U pACCTOAHUE MCKIY HUMU.

7.5.7 Tlpu apMupOBaHUM y3KUX MPOCTEHKOB mupuHON 10 1000 MM crexyer nmpenycMaTpUBaTh HE



MeHee YeThIpeX NPOJOJIBHBIX apMaTypHBIX CTEp)KHEH JuamMeTrpoM He MeHee 12 MM, 00beIUHAEMbIX
3aMKHYTBIMH XOMYTaMH B IIPOCTPAaHCTBEHHBIH Kapkac. XOMYThI JOJDKHBI yCTaHABIUBATHCA C IIarOM He
Gosiee yIBOGHHOM TONIMHBI cTeHbl, uid 400 mm, wiu 20d.

7.5.8 CTeIKOBaHME 1O BBICOTE 3[aHUS CTepxHEW nuamerpoM 1o 20 MM B apMaTypHBIX KapKacax
BBITIOJHAIOT 0€3 CBapKH, BPa3OexXKy.

7.5.9 Jlns mpemoTBpamIeHUs] XPYIKOTO pa3pyIICHHS B BEPTUKAIBHBIX CTHIKOBBIX COEAMHEHUSX
CJIelyeT MpeaycMaTpHBaTh YCTAaHOBKY TOPH30HTAIBHBIX apMaTYPHBIX CTEp)KHEH, MepeceKaroIux
BEPTHUKAJIBHBIA CTHIK. Ilmomazgp ced4eHWs TOPH30HTAIBHBIX apMaTypHBIX CTEp)KHEH JOJDKHA
OTIPENEISITECS] U3 YCIOBUS BOCHPHSTUS UMU YCHINH pacTsbkeHus, paBHbIX 0,2 7 (roe T - pacdeTHoe
YCHJIME CJIBHTA, JEHCTBYIOMIEr0 B CTHIKOBOM COGIMHEHHH), H PHHUMAThCS He MeHee 0,5 cM” Ha 1 M
JUIMHEI CTBIKA B 3JaHUAX BBICOTOM IO IISITH DTaKEHW HA IUIOIIAIKAX C CEHCMHUYHOCTRIO 7 0amnoB u 1 oM’
Ha 1 M JUIMHEI - B OCTaNbHBIX CIyYasX.

7.5.10 IlepembIuku criemyeT, Kak paBUIIO, apMUPOBATh MIPOCTPAHCTBEHHBIMU Kapkacamu. Kpaitnue
MIPOAOJIBHBIE CTEPIKHU CEIyeT 3aBOJUTH 3a IPpaHb MpoeMa Ha JMHy aHkepoBku no CHull 52-01, Ho
He MeHee yeM Ha 500 mM. C nenbio obecrieueHns] yCTOWYNBOCTH MPOAOJIBHBIX CTEP)KHEH B CxKaTOU
30HE MPSMOYTOJBHOIO CEUEHMs MEPEMBIUKU UX CHIEAyeT 3aKpeIUIATh OT BBIIYYHMBAaHUS C MOMOILBIO
TIOTIEPEYHBIX CTEPXKHEH.

7.5.11 Hlar nomepeyHbIX CTepikHel momkeH ObiTh He Oomee 10 d (d - amamerp MPOAOIBHBIX
crepkHeit). Ilomepednsle CTEpKHM JOIDKHBI pacroiaraTtbes Ha paccrosHuM He Oonee 300 MM ot
OIIOPHOW 30HBI IEPEMBIYKHU.

7.5.12 JlomyckaeTcsl BO3BEIEHHE 3/aHUI ¢ BHYTPEHHHUMH MOHOJIUTHBIMH CTEHAMH W HAPY KHBIMU
CTEHaMH{ M3 INTYYHOH KIagkd. Pacder m KOHCTPyHpOBaHME TAKHX CTEH OCYLIECTBIISIOT aHAJIOTHYHO
HEHECYIIUM CTeHaM KapKacHbIX 37aHUi.

7.6 31aHMs ¢ HECYIUMMM CTeHAMM U3 IUTYYHOH KJIAAKH

7.6.1 Jlng mTyYyHOW KIAJKH HECYINIMX W CAMOHECYIIMX CTCH 3JaHWA W 3aIl0JHEHUS Kapkaca
PEKOMEHAYETCs] PUMEHSITh CIIEAYIOIINE U3ENUS U MaTepUabl:

a) KHPNUY MOJHOTENBIH WM ITyCTOTENbI MapKyh He HIDKe 75, IMyCTOTHOCTBIO He Bbimie 25% c
OTBEPCTHSIMH, MAaKCHUMAIIFHBI pa3Mep CEYeHHS KOTOPHIX HE MPEBHIIACT MUHUMAIBHOE PACCTOSHUE
MEXIy HUMH B 16 MM; JOITyCKaeTCsl HCIIOMB30BaTh KUPIHY C HECKBO3HBIMU ITYCTOTAMH THAMETPOM JI0
60 MM; TIpH CEHCMUYHOCTH 7 OaJJIOB JOIMYCKaeTCS NPUMEHSTh KepaMUYecKie KaMHA MapKu HE HIDKE
75;

0) CIUIOINIHBIC U IYCTOTENIbIe KAMHU M OJIOKM U3 JIETKOro OETOHA CpeIHEH MIOTHOCThIO HE MEHEe
1200 kr/m® k1acca B3,5 1 BBILIE i MeTKHE GIOKH U3 SUCHCTOTO GETOHA CpeaHel TUIOTHOCThIO HE MEHEE
700 kr/m°® u3 Getona knacca B2,5 u Bbie;

B) KaMHU ¥ OJOKH TpPaBHIBHOH (OPMBI U3 PAKYIICYHHKOB, H3BECTHSKOB, Ty(poB (Kpome
(henb3UTOBOr0) M JAPYrUX MPUPOAHBIX MaTepHaioB Mapku 50 W BhIIIE; JUTS 3MAHUHA BBICOTOH IO MBYX
JTaxkeH CEHCMHYHOCTHIO HE Ooyiee 8 Oa/IOB JOMYCKAETCS WCIOJIb30BATh M3BCCTHSAK U PAKyIICYHUK
MapKu He Huxe 35;

T') pacTBOPHI Mapku He Hike 50 Ha OCHOBE IIEMEHTA C IIACTU()UKATOPAMH W/HITH CIICIIHATEHBIMHU
Jo0aBKaMHU, TTOBHIMAOIINMH CIEIUICHUE PACTBOPA C KUPITHYOM HITH KAMHEM.

7.6.2 Knagky B 3aBHCHMOCTH OT COTIPOTHBIICHHUS CEHCMHYECKIM BO3ACHCTBHAM MOIPA3ICISIOT HA
KaTeropuy, orpeesieMble BpEMEHHBIM COIIPOTHBIIEHIEM OCEBOMY PACTSHKEHHUIO 110 HETIEPEBI3aHHBIM
mBaM (HOpMaibHOE CIETUICHIE), 3SHAUYSHHE KOTOPOTO JOJDKHO OBITH B TIpeeax:

Kkjaaka 1-it kaTeropuu - R; > 180 kITa (1,8 kre/cm);

Kkiazaka 2-i kateropuu - 180 xIla > le > 120 kITa (1,2 kre/em?).

Jis obecnieyeHns HOPMATUBHOM BEIMYMHBI BPEMEHHOTO COMPOTHBICHUS OCEBOMY PACTSIKEHHIO
IPHY BEICHUH KIIAJKU CIEAyeT NMPUMEHSTh PACTBOPHI CO CICHUAIBHBIMH J100aBKaMH, MMOBBIIAIOIIHIMH
MIPOYHOCTH HOPMAJIBHOTO CLEIUICHHS KUprya (KaMHs, OJI0Ka) ¢ paCTBOPOM.

7.6.3 B mpoekre HEOOXOQMMO YKa3bIBaTh TpeOyeMoe 3Ha4YeHUE Rr’f U TpeaycMaTpuBaTh
CIICLIMAJIbHBIE MEPONPHATHA (COCTaBBl PAaCTBOPOB, TEXHOJOTHIO HPOM3BOACTBA paboOT, yXon 3a

TBEpEIOMIeH KIaIKoil), KOTOPhIE MTO3BOJAT C YIETOM KIMMAaTHICCKUAX YCIIOBHH paifioHa CTPOUTEIHCTBA
M 0COOEHHOCTEH MPUMEHSEMBIX CTPOMTEIBHBIX MAaTEPHATIOB IMOJYIHTh HEOOXOIMMBIE NMPOYHOCTHBIC

nokaszatenu kiaaaku. IIpu IMpoeKkTHpoBaHMU 3HAuUEHHE R; clefyeT Ha3Ha4daTb B 3aBUCUMOCTH OT
PE3yNBTaTOB UCTIBITAHUH, TPOBOANMBIX B paliOHE CTPOUTEILCTBA.

IIpy HEBO3MOXHOCTU IOJYYEHHUs HA IJIOLIAJKE CTPOUTENHCTBA, B TOM YHUCIIE Ha pacTBOpax ¢
J00aBKaMH, TOBBIIAIOIIUMH TPOYHOCTh CIIETUICHHS PACTBOPOB C KUPIMHYOM (KaMHEM, OJIOKOM),



3HAYEHUA Rg , paBHoro wim npessimatomero 120 xIla (1,2 KFC/CMZ), MPUMEHEHHE KUPIUYHON

(KaMeHHOI1) KITaJK1 HE JOMYCKaeTCs.

7.6.4 KoHCTpYKIMH U3 IITYYHOH KJIQJIKW HEOOXOANMO PAaCCYMTHIBATh HA OJHOBPEMEHHOE JIEHCTBHE
TOPU30HTAJIBHBIX U BEPTUKAIBHBIX CEHCMHYECKHUX CHIL.

3HaueHHe BEPTUKAIBHON CEHCMHMYECKOW Harpy3ku Ipu ceiicMuuHOCTH 7-8 0aioB cienyer
NpUHUMATh paBHBIM 15 %, a npu celicMuynoctd 9 6ayunoB - 30 % COOTBETCTBYIOIIEH BEpTHKAILHOM
CTaTH4YeCcKOil Harpy3ku. HampaBiieHne nedcTBUSI BEPTHKAIBHONH CEHCMHUYECKOW Harpys3kH (BBEpX WM
BHH3) IPUHAMAETCsI OoJiee HEBBITOIHBIM JIJIs1 HAIPSDKEHHOTO COCTOSIHUS PACCMaTpHUBAEMOTO 3JIEMEHTa.

7.6.5 BplnoiaHeHHEe 3WMHEH KIaOKd BPYYHYIO @pH BO3BEICHUM 3JIaHUH Ha IUIOILAJKE
CEMCMHYHOCTBIO 8 0ayuioB M MEHee NOIMYCKaeTcsi ¢ 00s3aTeTbHBIM BKIIOUYEHHEM B PACTBOpP J0OABOK,
o0ecIieunBaroNINX TBEpACHUE PACTBOPA MTPH OTPUIATENHHBIX TEMIIEPATYPaX.

7.6.6 NomyckaeTcs BeA€HHE KIaJKH MIPH OTPULIATEILHOM TeMIIepaType BO3LyXa U3 IOAOTPETOro JI0
MOJIOKUTEIBHON Temmeparypbl kKuprnuda (KamHs, OJloka) Ha pacTBopax 0e3 MPOTHBOMOPO3HBIX
JN00aBOK C JaNbHEWNIMM YKPHITHEM M BBIJEP)KKOH NpHU IMOJOXKUTENBHOW TeMmmeparype 10 Habopa
MIPOYHOCTH pacTBOpoM He MeHee 20 % MPOoeKTHOI.

7.6.7 BplcoTa 3Taka 3MaHMN C HECYIIMMH CT€HaAaMH U3 INTYYHOW KJIaIKd, HE YCUIEHHOU
ApMHUPOBAaHUEM WIIM JKEJIe300€TOHHBIMU BKJIFOUSHHUSIMH, HE JI0JDKHA IPEBBILATH PH CEHCMUYHOCTH 7,
8 u 9 6amnos coorBeTcTBeHHO 5,0; 4,0 11 3,5 M.

7.6.8 Ilpn ycuiieHnM KiaaKu apMUPOBAHUEM WIIN JKENe300€TOHHBIMU BKJIIOYEHHSIMU BBICOTY 3Taxa
cienyeT NPUHUMATh COOTBETCTBEHHO paBHOH 6,0; 5,0 u 4,5 M. Ilpu 5TOM OTHOILIEHUE BBICOTHI ATaXKa K
TOJIIIHE CTEHBI JOJDKHO OBITh He Oonee 12. He pexoMeHyeTcs Bo3BeleHNE HECYIINX CTEH 3JaHUi U3
MEJIKHX ST9eUCTOOCTOHHBIX OJIOKOB 0e3 JKeIe300eTOHHBIX BKIIFOUCHHH.

7.6.9 B 3maHIAX ¢ HECYIIMMH CTEHAMH BBICOTOH J1Ba 3TaXa U O0ojiee KpoMe Hapy KHbBIX IIPOAOIBHBIX
CTEH JOJDKHO OBITh HE MEHEee OJHOM BHYTPEHHEH HeCyIel MPOA0IbHON CTEHBI.

PaccrosiHre MeXIy OCSMH TONEPEYHBIX CTEH WM 3aMEHSIOIUX MX paM JOJDKHO MPOBEPSTHCS
pacdyeroM U ObITh He OoJsiee mpuBeZeHHOTrO B Tadmuue 7.1. JlomyckaeTcss BMECTO YacTH MONEPEYHBIX
CTEH WJIX OTAEIHHBIX yYaCTKOB IMPOIOJIBHBIX CTEH MIPEIyCMaTPUBATh XKeJIe300€TOHHBIE paMBbl.

Tabmuma 7.1
Kareropus knaaku PaccrosiHue, M, pu ceiiCMUYHOCTH, OaJIT
7 8 9
1-a 18 15 12
2-5 15 12 9
[Ipumeuanus

1. JlomyckaeTcsi yBEIMYMBATH PACCTOSHHE MEXIy CTEHaMM M3 KOMIUICKCHBIX KOHCTpykuui Ha 30 % mo
CPaBHEHHMIO C YKa3aHHBIMU B TaOIHIE.

2. B 31aHUSX N3 MENKUX SYEHCTOOETOHHBIX OJIOKOB PACCTOSHHE MEXIy CTEHaMH HE3aBHCHMO OT PacyeTHOM
CEHCMUYHOCTH He JIOJKHO MPEBBIIATh 9 M.

7.6.10 Pa3mepnl 3/IEMEHTOB CTEH KaMEHHBIX 3[aHHH CIeIyeT ompenessiTh mo pacuery. OHu
JIOJDKHBI yIOBJICTBOPSITH TPSOOBAHUSIM, IPUBEACHHBIM B Ta0IuUIEe 7.2.

Tabmuua 7.2
DJIEMEHT CTEHbI Pa3mep anemeHTa CTEHBI, M, IPH
CEMCMHUYHOCTH, Oat

7 8 9
1. Iupuna npocTeHka, He MeHee, PU KIIaJKe:
1-i kareropun 0,64 0,9 1,16
2-1 KaTeropuu 0,77 1,16 1,55
2. llupuHa npoema, He OoJee 35 3,0 2,5
3. OTHOLIEHUE NIMPUHBI IPOCTEHKA K MIMPHHE IPOEMa, HE MEHEE 0,33 0,5 0,75
4. BeicTyn cTeHBI B Iy1aHe, He Oosiee 2 1 -
5. BriHoc kapHu3a, He Ooree:
Y3 MaTepuaa CTeH 0,2 0,2 0,2
13 KeJIE300€TOHHBIX 3JIEMEHTOB, CBA3aHHBIX ¢ aHTHCcelicmuyeckumu| 0,4 0,4 0,4
HOsICaMH




|nepeBsirHOrO | 10 | 1,0 | 10

[Ipumeuanus

1. lllnpuHy yrIOBBIX IPOCTEHKOB ClIEyeT IPHHUMATh Ha 25 cM 0oJIble, YeM yKa3aHo B TaOIIHIe.

2. TIlpocTeHKM MeEHbIIEH IIMPUHBI HEOOXOAUMO YCHIMBATh JKEJIE300€TOHHBIM OOpaMJICHHEM WM
apMUPOBAHUEM.

3. IIpoemsl GosbILeii IIMPHUHBI CIIEAYET OKaUMIIATh KeJIe300eTOHHOH paMKOii.

7.6.11 B ypoBHE MEpEeKPHITUH W TOKPBITHH, BBHIIOJHEHHBIX W3 COOPHBIX Kele300eTOHHBIX
3JIEMEHTOB, 10 BCEM CTEHaM 0€3 MPOIYCKOB M Pa3pbIBOB JOJKHBI YCTPaWBaThCs aHTUCEHCMUYECKHUE
Mosica U3 MOHOJIUTHOTO JK€1e300€TOHA C HETMPEPBHIBHBIM apMUPOBAHUEM. B 3MaHMAX ¢ MOHOJIUTHBIMH
JKEJIe300€TOHHBIMH TIEPEKPBITHAMH, 33JCTaHHBIMH M0 KOHTYPY B CTCHBI, aHTUCEHCMUYECKHE I0sCa B
YpOBHE 3THUX NEPEKPBITUH TOITyCcKaeTcs He yCTPauBaTh.

[InuTel TepekpbITHii (TIOKPBITHI) JOJDKHBI COEAMHATHCS C aAHTHCEWCMUYECKUMHU TOsSCcaMu
MOCPEJICTBOM aHKEPOBKHU BBIIYCKOB apMaTyphl WM CBAPKOW 3aKIagHBIX AeTaneil. AHTUCelicMUYecKue
T0sICa BEPXHET0 3TaXa JOJDKHBI OBITh CBA3aHBI C KIaJJKOH BEPTUKAILHBIMH BBIITYCKaMU apMaTypBbI.

7.6.12 AnTncelicMH4ecKuii 1osic (C OMOPHBIM YYaCTKOM MEPEKPHITHS) TOJDKEH yCTPauBaThCs, KaK
MPaBWJIO, HA BCIO IMUPUHY CTEHBI; B HApYXKHBIX cTeHaX ToimuHod 500 MM m Oosee mmprHa mosica
MoxeT ObiTh MeHblre Ha 100-150 mM. Bricora mosica moipkHA OBITH HE MEHEE TOJIIAHBI IUINTHI
MIEePEKPBITH, Kilacc OeToHa - He Himke B15.

[TpononpHYI0 apMaTypy aHTHCEHCMHYECKOro II0sica YCTAHABIMBAIOT MO pacyeTy, HO HE MeHee
YeThIpex cTepkHel nuamerpoM 10 MM mpu ceficMuaHOCTH 7-8 GaJUIOB M HE MEHEE YEeThIpeX CTEpKHEH
nuamerpoM 12 mwm - pu 9 6amnax.

7.6.13 B conpspkeHHAX CTEH B KIQJAKy JOJDKHBI YKIIQJbIBATHCS apMaTypHbIE CETKH O0mIei
TIOMAIBI0 CEUCHHs TIPOIONBHOI apMaTyphl He MeHee 1 cM?, muuHO# He MeHee 1,5 M uepe3 700 MM 1o
BBICOTE IIPU CEHCMUYHOCTH 7-8 OaysioB u yepe3 500 mm - ipu 9 Gariax.

7.6.14 CelicMOCTOHKOCTb CTEH 3/IaHMs M3 IITYYHOH KJIAIKH CIIEIyeT YBEIMYHBATh apMUPOBAHUEM
KJIaJK{, BBEICHHWEM IKEJIEe300€TOHHBIX BKIIOUYEHHH C CO3JaHHUEM KOMIUIEKCHBIX KOHCTPYKLUH,
COYETaHHEM ITUX CIIOCOOOB MM IPYTUMHU IKCIIEPUMEHTAIBHO 000CHOBAaHHBIMHI METOIAMH.

ApMupoBaHHE KIIAIKH CIEIyeT OCYIIECTBIATh CETKAMH B TOPH3OHTAIBHBIX IIBaX |
BEPTUKAJIBHBIMU OTAEIHHBIMH CTEPXKHAMH MM KapKacaMH, pa3MEUIaeMbIMH B TeJe KJIaJKd WIN B
IITYKaTypHBIX CIOAX. BepTukanpHas apMaTypa OODKHA OBITH HETIPEPHIBHOW M COCOUHATHCA C
aHTHCcelicMudeckuMu TosicaMu. CoequHEHHe BEPTUKAIBHOM apMaTypbl BHAaxXjlecT 0e3 CBapku He
nomyckaercs. [Ipn pasMemeHny BepTUKAIbHONH apMaTyphl B INTYKAaTYPHBIX CIOSIX OHA JOJDKHA OBITH
CBsI3aHA C KJIJKON XOMYTaMH, Pacloi0KeHHBIMU B TOPU30HTAIBHBIX IIBAX KIIAJIKH.

BeprukanbHble ke1e300eTOHHbIE BKIIOUEHUS (CEpACUHUKH) JOJDKHBI YCTPAUBATHCS OTKPBITHIMU HE
MEHee YeM C OJTHOW CTOPOHBI M COEUHATHCA C aHTUCeHcMUYecKuMH noscamu. [IpononsHas apmarypa
BEPTUKAIBHBIX OOpaMIICHUH MPOCTEHKOB MOJDKHA OBITh HAJEKHO COEJIMHEHA C TOPU3OHTAIBHBIM
apMHUPOBaHHEM XOMYTaMH, YJI0)KEHHBIMU B TOPU30HTAIBHBIX IIBax Kiaaku. Kilacc OeToHa BKITIOYECHUH
JIOJDKEH OBITh He Hike B15, a mutomazs ceueHus mpooabHOM apMaTyphl He JToJbKHA npeBsimath 0,8 %
TUTOLIA M CeYeHHUs] OETOHA MPOCTEHKOB.

7.6.15 BHyTpeHHMI keIe300€TOHHBIH CIIOW TPEXCIOMHBIX CTEH NOJDKEH BBHIMOIHITHCS M3 OCTOHA
KJjacca He Huxe B15 u umers Tonmuny He menee 100 M.

ApMupoBaHH€E BHYTPEHHETO KEI€300€TOHHOTO CIIOS IPHHUMAIOT 110 PACUETYy.

BHemHne cnmow TpPeXCIOWHBIX CTeH (KUPIUYHBIC) MOJDKHBI OBITH CBSI3aHBI MEXAYy C000it
TOPU30HTAJIBHBIM ~ APMHUPOBAHHEM, IIPOMYCKAEMbIM CKBO3b BHYTPEHHHH Ciloi OeToHa U
yCTaHaBJIMBAaEMBIM IO BBICOTE C maroM He 6osee 600 Mm.

[TepexpbITHS U TOKPBITHS JOJKHBI OITUPAThCSl HA BHYTPEHHHH jKeJIe300€TOHHBIHN CII0 CTEH.

7.6.16 IlepBble 3TakKu 3AaHU, HCHOIB3yEMbIE TIOJ] MAara3uHbl M JPYTHE ITOMEIIEHHS, TpeOyroIme
0oJbIIOW CBOOOMHOW IUIOMIAMU, CIEAYCeT BBINOMHITH B JKEJIC300CTOHHBIX WM  CTalTbHBIX
KOHCTPYKIIUSX.

7.6.17 IlepeMbluKy JOMKHBI yCTPAUBATHCS, KaK MPAaBUJIO, HA BCIO TONIINHY CTEHBI U 3a/1eNbIBaThCS
B KIaiaky Ha riyomny He MeHee 350 mm. Ilpm mmpune mpoema mo 1,5 M 3amgenka mepembldek
Jornyckaercs Ha 250 MM.

7.6.18 JIBepHble U OKOHHBIE MPOEMbI B CTEHAX JIECTHUYHBIX KJIETOK 3JaHUN U3 IITYYHOM KIIAIKU
MPH PACYETHOW CEHCMUYHOCTH 8-9 0ayuioB MOIDKHBI WMETH JKENe300€TOHHOE WM METAJUTMYECKOe
obOpamIieHue.

7.6.19 B 3maHMAX BBICOTOW TpW 3Taka W Oojiee C HECYNIMMH CTCHaMH M3 INTYYHOH KIIaJKd Ha
TUIONIAIKaX CEHCMHYHOCTHIO 9 0aioB BBIXOABI M3 JIECTHUYHBIX KJIETOK CIIEyeT YCTpauBaTh Mo 00e
CTOPOHBI 37JaHUS.



7.7 3nanus ¢ HeCyIIUMU CTeHAMU U3 KPYMHBIX 0JIOKOB

7.7.1 KpymHOOI04HBIE 31aHUS CIIEAYET MTPOSKTUPOBATH CO CTEHAMH IPEUMYIIECTBEHHO IBYX- WIH
TPEXpSOHON pa3pe3ku. Jlomyckaercs coueTaHWe pa3IMYHBIX pa3pe30K Ha OJOKH B HAPYXHBIX U
BHYTPEHHUX CTEHaX.

7.7.2 PaccTosiHue MeXAy NMONEPEYHbIMUA CTEHAMU U pa3Mephl 2JIEMEHTOB CTEH CJENYEeT IPUHUMATh
o Tabmumam 7.2 u 7.3 kak A Kiagku 1-i kateropuu.

7.7.3 BepTukanpHbIC BB MEXAY MPOCTCHOYHBIMH OJIOKAMH JOJDKHBI OBITH HA Ka)XIIOM 3Taxke
MepeBsA3aHbl TOSCHBIMH OnokaMu. JlomyckaeTcs HE YyCTpamBaTh IIEpPEBs3Ky INBOB B MeECTax
NPUMBIKAHHASA CTEH pPAa3JIMYHbIX HAMpPaBICHWH TIPH  OOS3aTENIbHOM  YCTPOWCTBE  HAJEKHOMN
TOPU3OHTAIFHOW apMaTypHOH CBS3M MEXKAy HHUMH W HAJIMYAA MOHOJHUTHBIX KeJIe300€TOHHBIX
3JIEMEHTOB, BOCIIPHHUMAIOIINX pPacueTHBIE YCUIIUS cpe3a 10 HellepeBA3aHHBIM IIBaM.

7.7.4 Bioku MOTryT OBITh BBIIOJIHEHBI U3 OETOHA, B TOM YHMCIIC JIETKOTO, Kiacca He Hibke B2,5, a
TaK)Ke M3TOTOBJICHBl W3 KHUPNHYA, JAPYTMX INTYYHBIX MaTepHaloB M pacTBopa (cM. m. 7.6.1) c
UCTIOJIB30BaHUEM BHOPUpPOBaHUs B (popMax Ha BHOpocTosie. HopManbHOE clierieHre Kupuya (KaMmHs)
C pacTBOpOM B OJIOKaX JOJDKHO OBITH He MeHee 120 kI]a.

7.7.5 CteHOBBIE OJIOKH TOIKHBI IMETH IO TOPIICBHIM BEPTHKAIBHBIM TPAHSM 136l HITH YSTBEPTH.

7.7.6 KoHcTpykmueidl OIOKOB MOTYT OBITH IIPETyCMOTPSHBI BEPTHKAIHHBIC TEXHOJIOTHUYCCKIE
MyCTOTHl U BKJIIOYCHUS YTEIDIUTENA. BJIOKHA MOIDKHBI OBITH apMHUPOBAHBI IIPOCTPAHCTBEHHBIMHU
KapKacaMH C Pa3MEHICHHEM IUIOCKHX KapKacoB MO KOHTYpy. lIpum ogHO- M ABYXPSIHOW pa3pes3Kax
Heo0Xo/AMMa YCTAaHOBKA JOIOJHUTENFHOIO TOPHU3OHTAIBHOTO Kapkaca B CpegHed dacTh OJoKa.
BeprukansHas apmaTypa B OJOKax YCTaHaBIMBAETCS IO pacueTy, HO HE MEHee [BYX CTepKHEU
nuameTpoM 8 MM kiacca A240 (A-1) mo kaxa0ii 60KOBO¥ IpaHy.

7.7.7 Bnoku JOIKHBI COSIUHATHCS MEXKIY CO0OH CBAapKOM 3aKNaJHBIX JeTajed WM BBIIYCKOB
apMarypsl. BeprTukanbHasi apMaTypa MO TOpIaM IMPOCTEHOYHBIX OJIOKOB, B TOM 4HCIE Ha TIyXUX
y4acTKaX CTCH, JOJDKHA OBITH COCTUHCHA C BBITyCKAMH apMaTrypbl U3 (DYHIAMEHTa, BEPTHKAILHOU
apMaTypoy BBIIIE- U HIDKEICKAIIUX MPOCTCHOYHBIX OJIOKOB, B TOM YHCIIC OJIOKOB CMEXKHBIX ATAXKCH, U
3aaHKEpPEeHa B aHTUCEHCMUYECKOM I0sICe EPEKPHITHS BEPXHETO ITaXKa.

7.7.8 TlpomonpHas apMaTypa COCEIHUX IMOSCHBIX OJIOKOB, B TOM YHCIIEe U OJIOKOB MPHUMBIKAFOIIINX
CTCH, JIOJDKHA OBITh COCTUHEHA Ha CBAPKE C MOCIEAYIOMINM 3aMOHOJIMINBAHIEM CTHIKOB.

7.7.9 B moscHBIX OJIOKaX JOIKHEI OBITH MPEITyCMOTPEHBI OTBEPCTHS IS MPOIYCKa BEPTHKAIEHON
apMaTypsl, COCOUHAIONIEH NPOCTEHOYHBIE OJIOKM pAa3HBIX 3Takel, MeCTo Uil YKIaakd OeToHa
AHTHCEHCMHMYECKOTO TOsiCa W BBEITYCKOB apMaTyphbl AJs CBSI3M OETOHA IMOSICHOTO OJOKa ¢ OETOHOM
AHTUCEMCMHUUYECKOTr0 osca.

7.7.10 B ypoBHE MepeKphITUI U TIOKPBITHIA, BBIMOJIHEHHBIX U3 COOPHBIX KeIe300€TOHHBIX IUIHT, IO
BCEM CTEHaM JOJDKHBI YCTpamBaThCsi aHTHUCEMCMUYECKHe II0sica U3 MOHOJHUTHOrO OeToHa,
00BETUHSIONINE BBHITYCKHA apMaTyPBI H3 TOPIOB TUTUT MEPEKPHITHH U BBITYCKHU U3 MOSICHBIX OJIOKOB.

7.7.11 IlupuHa aHTHCEHCMHYECKOTO TOsca JOKHA ObITh He MeHee 90 MM, BbICOTA -
COOTBETCTBOBAaTh TOJIIIMHE IUIUT IIEPEKPBITHH, Kiacc OeToHa - He Hke B15. Ilpu noxdope apmatypsl
AHTHCEHCMHYECKIX TIOSICOB JIOMYCKACTCS YIUTHIBATH MPOIOIBHYIO apMaTypy MOSCHBIX OJOKOB.

7.7.12 CBs13p MEXIy MPOJOIFHBIMHU U TOTIEPEUYHBIMU CTEHAMH CJICTyeT 00eCIeUYnBaTh C MTOMOIIBIO
CBapKU 3aKJIaJHBIX JETaledl WM BBITYCKOB apMaTypbl, 3aMOHOJIMYMBAHUEM BEPTUKAJIBHBIX CTBHIKOB,
YKITagKOW apMaTypHBIX CETOK B KaKJOM TOPHU30HTAIIEHOM PAacCTBOPHOM INBE W aHTHCEHCMHYECKOM
mosice.

7.7.13 JIna TOBBINICHHUS CEHCMOCTOHKOCTH 3IaHUHA W3 KPYIHBIX OJIOKOB CIENyeT YCTpamBaTh
BEPTHKAJIbHBIC )KeIe300€TOHHBIE BKIIIOYCHUS B MECTaX NepeceueHns: U B CBOOOAHBIX TOpIax cTeH. Jms
YBEJIMYCHUSI TOPU3OHTAIBHOW YKECTKOCTH TIYXUX YYacTKOB CTEH B BEPTUKAJIBHBIX IIBAaX MEXKIY
MIPOCTEHOYHBIMH OJIOKAMH MOTYT TaK)K€ YCTPaUBaThCsI OCTOHHBIC INMOHKH U CBAPHBIC CBSI3H BBIIYCKOB
TOPHU30HTANILHOI apMaTypbl COCETHUX OJIOKOB.

7.8 JlepeBAAHHbBIE 3JaAHUS U COOPYKEHUS

7.8.1 JlepeBsiHHBIE 31aHUS B CEHCMHUYECKUX pailoHaX PEKOMEHAYETCA CTPOUTh B ONUH-TPH 3TaXa C
MPENMYIECTBCHHBIM HCIIOJIB30BAHUEM CHCTEM BOASHOTO OTOILICHHS.

7.8.2 KupninuHsle €Yl W UX ABIMOBBIE TPYObI pEKOMEHIYETCSl IPUMEHATH B ICPEBIHHBIX 3IaHUIX
JUTS paifoHOB ¢ MHTEHCHUBHOCTBIO 3eMIleTpsiceHus 10 § OamtoB. B 8- u 9-0amipHBIX palioHaxX KaMEHHBIE
KOHCTPYKIIMM OTOINMUTEJIBHBIX CHCTEM CIeIyeT BO3BOAUTh TOJBKO B METAJUIMYECKOW o00oiime,
HCKIJTIOYAIOIIEH TIOBPEkKACHUE MTeYel M UX TBIMOXOJIOB IIPH 3eMIIETPSICEHUH.

7.8.3 Cnenyer mpeaycMaTpuBaTh aHKEpPHBIE  COCAWHEHHUS,  Kpersle  KOHCTPYKIIUIO
Ha/ipyH/IaMEHTHOH 4acTH K QyHIaMEHTY.



7.8.4 KoHCTpyKIIMHU I€PEBSIHHBIX 3aHUI peKOMEHAYeTCs IPUMEHSTh B BUJIE!

- OpeBeHYATHIX ¥ OpyCUATHIX HECYLIMX U OrPaXKIAIOIIUX KOHCTPYKIHMH;

- KapKacHBIX C OOIIMBKOMN JIOCKaMH ¥ BHYTPEHHUM YTEIUIUTENIEM;

- IIMTOBBIX MOJHOCOOPHBIX KOHCTPYKINHA;

- OTIEJBHBIX KOHCTPYKIMH OalloK, pepM, apoK, CBOJIOB U paM.

7.8.5 KOHCTpYKTHBHOE pEHmICHHE Y3JOBBHIX COCAMHEHHWA W CTHIKOB JOJDKHO OOecIednBaTh
COBMECTHYIO padOoTy BCeX JacTel 31aHMs, 00ecreunBaTh MPOYHOCTh U YCTOWIMBOCTh BCETO 3aHUS B
LETIOM.

7.8.6 JloAroBe4HOCTh AEPEBAHHBIX KOHCTPYKIMH NOIKHA OOECIeYMBaThCS B COOTBETCTBHH C
ykazanusimu CHull 11-25.

7.9 KoHCTPpYKIMH HHKEHEPHbIX KOMMYHUKauuid. BoronpoBoaHbie cucreMbl

7.9.1 Tpaccel TpyOONPOBOMOB JOJKHBI TPOKIAIBIBATHCS 10 TEPPUTOPHH CTPOUILIOMIANKH C
YCTOHYMBBIMEA TPH  3EMIICTPSCEHHUSIX TPYHTOBBIMH  Ccpeldamu, u30eras MPOCAJOYHBIC H
BUOpOpazKmKaeMble IPYHTHI, YUYUTBIBAsI peKoMeHaauun paszaena 15 CHull 2.04.02.

7.9.2 Cucrema BOJOCHAOKEHUS B COCTaBE MHUKpOpaiiOHA JOJDKHA OBITh 3aKOJBIIOBaHa,
obecrieunBas 1mo1avqy BOBI U TYIICHAS BO3MOXHBIX MOXKAPOB TIOCIIE BO3ACHCTBHS 3eMIIeTpsiICeHUs. B
OpTaHU3aIlUH CXeMbI BOJIOCHA0KEHU CIIeTyeT YIUTHIBATh Takke pekoMeHaanmu 1. 8.5 CHull 2.04.02.

KoHCTpyKTHBHBIE pemeHNs Ipu MPOKIaaKe TPYOOIPOBOIOB B MPOCAJAOYHBIX U Je(POPMHUPYEMBIX
TPYHTaX JOJDKHBI YIUTHIBATH BO3MOKHBIE TIPOTEUKH BOIHI (BBIMBIB U ITEPEYBIAKHEHUE TPYHTOB U, KaK
CIIEZICTBHE, I3MEHEHHE UX MMPOYHOCTHHIX U Ae()OPMAIIIOHHBIX XapaKTEePUCTHK).

7.9.3 V3510BBIE COCAMHEHHSI ¥ MECTa IIOBOPOTOB TPYOOIIPOBOIOB CIEIyeT pa3MeliaTh B CMOTPOBBIX
KOJIOANAX IS BO3MOXKHOCTH KOHTPOJIS M BBIOJHCHUS HEOOXOIUMBIX PEMOHTHO-TIPO(GHUIAKTHUSCKIX
pabor.

7.9.4 Marepuan TpyO BBIOMpACTCS ¢ YIETOM PaCcUeTHOU OJITOBECYHOCTH BOJIOIPOBOIHOMN CHCTEMBI
U TPOYHOCTH WX KOHCTPYKIIMA HA OCHOBHBIE M OCOOBIC COUYCTAHUS HATPY30K IPH PACUCTHOM
CeHCMUYECKOM BO3JIEHCTBUMU.

PexomeHayercss mpokiazka BOAONPOBOIOB W3 PACTPYOHBIX TpPyO C YHOPYTUMH MaHXETaMH,
TTO3BOJISAIOIINME CEKIIUAM TPYO MedopMupoBaThes 0e3 HapyIIeHHs TePMETHIHOCTH.

7.9.5 Y cMOTpOBBIX BOZONPOBOJHBIX KOJOMIECB IODKHO OBITH HenehOpMHpPyeMOoe TPYHTOBOE
OCHOBaHHE MO0 OETOHHOE IHUINE, MCKIIOYAIOIee MPOCAIKH W IOBPEXKACHUS KOHCTPYKIHMHA CTEH
KOJIOAIA.

IIpu pacdyeTHOW CEWCMUYHOCTH 9 OAIOB CTEHBI W THUIIE CMOTPOBBIX KOJOIIICB JODKHBI OBITH
apMUPOBAHBI CICAYIOIIAM 00pa3oM:

- TIpY TIyOHHE 3aJI0KEHHS KOJIOIA 10 3 M B KPYIJIBIX JKEI€300CTOHHBIX 3BEHBSIX YCTaHABIMBAIOT
apMatypy Mo THIIOBOMY mpoekty. [Ipu rimyOune 6onee 3 M KOHCTPYKIIUS CTEHKH KOJIOJIIA MPOBEPSIETCS
pPacdyeToM B COOTBETCTBUH C KOHKPETHBIMU HArpy3KaMu U YCIOBUSIMHU CTPOUTENBCTBRA;

- THUILIE CMOTPOBOTO KOJIO/IIA apMUPYIOT METATMYECKUMH MPyTKaMu AuameTpoM 8-10 MM uepe3
150 MM 6O apMaTypHBIMU CETKaMH, IUIOMIAIh CEYCHUS apMaTyphl KOTOPHIX JOJDKHA OBITH HE MCHEE
MJIOLIA/IM CEYEHUS METAIUNTMYECKUX MPYTKOB.

7.9.6 1lIBBI COOPHBIX KOHCTPYKIMH CTEH KOJOANA HA TPOCAIOYHBIX H Pa3KIKaeMBIX TPYHTaX
JTOJDKHBI OBITH 3aUeKaHEeHBI [T UCKITIOUEHHS TPOCAYUBaHHS BOJIBI B TPYHTOBYIO CpEy.

7.9.7 Tlpu BBOE TPyOBI B CMOTPOBOW KOJOZCIl WM 3AaHUE CIEAyeT MPeAyCMAaTPHBATh YIPYTYIO
3a/leNKy TpyObl B CTEHKaX KOJOJIA W TOABaja (TEXHHYECKOTO IMOIIONbSI) MaTepuaniaMu, YIpyTrue
CBOMCTBa KOTOPBIX MMEIOT JIOJITOBEYHOCTH, COMOCTABHUMYIO C PACUETHBIM BPEMEHEM JSKCILTyaTalnuu
oO0BeKTa.

IIpu pacueTHOlN celicMHYHOCTH 9 0a/lJIOB B MECTax BBOJA B 3[aHKC TPYO BOJOIMPOBOIHBIX CHCTEM
ycTpanBarT JAe(GOpMaIOHHBI KOMICHCATOP, IO3BOJISIONIUI HEHTpamu3oBaTh KoJcOaHUS U
BO3MOJKHBIE OCAJIKU 37]aHUS U TPYOOIPOBOJIOB.

7.9.8 BHyTpeHHSsS pa3BojKa BOJAOIPOBOIHBIX KOMMYHHUKAIUI JTOJDKHA OBITH HAJICKHO 3aKPCIUICHA
K HECYILIUM KOHCTPYKLUSIM.

7.9.9 Crosiku TpyOONPOBOMHBIX CHCTEM JOJDKHBI IPOKIAIBIBATHCS B MECTaX HAUMCHEE YSI3BHUMBIX
TIPH 3eMIICTPSICEHUH (BHYTPEHHHUE CTEHBI, CTCHBI ICCTHUYHBIX KJIETOK, CAHTEXHHYECKHE OJIOKH U T.I1.).

7.10 Kanamu3anMoOHHbIE CHCTEMBI
7.10.1 Ha TeppuTopun CTPOUTENBCTBA C MPOCAJA0YHBIMU IPYHTAMH B JIONIOJIHEHHE K TPEOOBAHUSIM

CHulII 2.04.03 HeoOXoquMO NpeaycMaTpuBaTh KOMILUIEKC PadoT Mo 0JaroyCTpOWCTBY TEPPUTOPHH C
BOJIOOTBOJIOM TTOBEPXHOCTHBIX BOJ (JIOKICBBIX, TANBIX M JIp.) ¥ aBApHHHBIX PA3IMBOB, UCKITFOUAFOLINX



3aTOIUIEHHE T10/IBAJIOB, TIOJIYNOIBAJIOB U IUIONIA/IOK Bo3Jie DYHIaMEHTOB 3[JaHUIl U COOPYIKEHUH.

7.10.2 IIpu crpouTenbcTBE OOBEKTOB KAHAIM3AIMOHHBIX CHCTEM CJIEIYET BBINOJIHITH TPEOOBAHMS
CHull 2.04.03 u mpoBepATh NPUHATbIE KOHCTPYKTUBHBIE PEILEHHSI PACYETOM UX IPOUYHOCTHBIX U
JneopManMoOHHBIX XapaKTEePUCTUK C YYETOM COCTOSHHS TPYHTOBOM cpelasl M CEeHCMHUYECKHX
BO3ICHCTBUIL.

7.10.3 Matepuansl TpyOHBIX KOHCTPYKIHH, pa3MEIIaeMbIX B TPYHTE, JOJDKHBI UMETh PACUYETHYIO
JIOJITOBEYHOCTb, COIIOCTABUMYIO CO CPOKOM SKCIUTYaTaIlH 3AaHUH U COOPYKEHHUH.

7.10.4 B KOHCTPYKIHAX TpPyOOIPOBOAOB, B KOTOPHIX BO3HUKAIOIINE YCHIUS HE MOTYT OBITH
BOCIIPUHATHI CTBIKAMHU TPYO, JOIKHBI MpPEAyCMaTpPUBAThCA KPEIUICHHS M YIIOPHI, BOCIPHUHUMAIOIINE
nepeMeIeHus Tpyo.

7.10.5 Tpacchl KaHAIU3ALMOHHBIX CHCTEM MOJDKHBI NPOKJIAIBIBATHCSA B YCTOHYHMBBEIX I'PYHTOBBIX
cpenax.

7.10.6 Ha y4acTkax ¢ TeKTOHHYECKUMH Pa3IOMaMH Ha TPyOOIPOBOAAX CIEAYyeT MpeayCcMaTpHUBaTh
KOMITEHCATOPHI ¥ YIIPYTHE CTHIKOBBIE COETNHEHUS.

7.10.7 Kananm3annoHHBIE CTOSKH TPYO MOJDKHBI KPEMHUTHCS K HECYIIMM KOHCTPYKIIMSIM Ha Ka)KI0M
JTaX€ HAAEKHBIMH  KPENEeKHBIMH  YCTPOMCTBAMH C  KOMIICHCATOpaMH  IE€pEeMELIeHUH; B
KaHaJIM3alMOHHBIX CHCTEMaX PEKOMEHIYETCsl MPUMEHEHHE TUIACTMACcCOBBIX M JIPYTHX JIETKHX TPYO ¢
THOKHUMH CTHIKOBBIMH COEINHEHUSIMU.

B paitonax c ceiicMuuHOCTBIO Oonee 7 OayuIoB 3ampernaeTcsi NMPUMEHEHHE KepaMH4eCKUX H
YYT'YHHBIX TPyO BO BHYTPEHHHX KaHAIM3AIIMOHHBIX CHCTEMAX.

7.11 IlonnopHbIe CTEHBI

7.11.1 TloxmopHble CTEHBl YCTpauUBalOT INpPU MOATOTOBKE CTPOHUTEIBHOM IUIOMIANKU U
0J1aroyCTpONCTBE TEPPUTOPUH KON 3aCTPOUKH.

7.11.2 B celicMu4eckux paliloHaX Ha TEPPUTOPHHU KHUJIOH 3aCTPOMKH PEKOMEHIYETCS MCIIOIb30BaTh
TIOJTIOPHBIE CTEHBI OOJIETYEHHOTO THIIA, B TOM YHCIE TIOJIOPHBIE CTEHKH M3 TEOpEIIETOK C
TUTACTUKOBBIM KapKacoM M JIPyTHe THITHI apMOTPYHTOBBIX CTEH.

7.11.3 TlpumeHeHre KaMEHHOH KJIQJKA HACYXO AOIyCKaeTcs ISl IIOANOPHBIX CTEH MPOTSHKEHHEM
He Oomee 50 M. B crenax BBICOTOH 5 M u Oolee, BHIIONHSACMBIX W3 KaMHEH HETPaBIILHON (HOPMBL,
CJIE/TyeT Yepe3 KakKAble 2 M 0 BBICOTE yCTPauBaTh MIPOKJIAJHBIE PSIBI U3 KAMHEH IPaBHIBHONW (POPMBL.

7.11.4 TloamopHBIe CTEHBI CIEMyeT pa3feisATh MO JUTMHE CKBO3HBIMH BEPTHKAIBHBIMHU IIBAMU Ha
CEeKIIMU C YyYETOM pa3MEIIEHMs ITOJOIMIBbI Ka)KAOW CEKIMM Ha OJHOPOTHBIX I'pyHTax. /UimHa cexuun
JIOJDKHAa ObITh He Oomee 15 M. B creHax cienyeT mpenycMaTpuBaTh JIpEHaXKHbIE YCTpOICTBA M
CKBO3HBIE OTBEPCTHS AJsl (PUIIBTpAIlMK BOJBI B COOTBETCTBUU C T'MIPOTEOJIOTHYECKUMH YCIOBUSIMU
CTPOUTENIBHOM IJIOIIAIKH.

7.11.5 Ilpu pacnoyio’)KeHNH OCHOBAaHMH CMEKHBIX CEKLHUH IOANOPHOW CTEHBI B PasHbIX ypPOBHIX
Hepexosa OT OHOI OTMETKH OCHOBAHMS K APYrOM JOJDKEH OCYIIECTBIATHCS YCTYHNAMU C OTHOLIEHHEM
BBICOTHI YCTYIIa K €ro ajuHe He Ooiee 1:2.

7.11.6 I[IpuMeHeHne TOANOPHBIX CTEH B BUE OOPATHBIX CBOZOB HE JIOITYCKACTCS.

8 BOCCTAHOBJIEHME M YCUJIEHUE 3IAHUM

8.1 TpeOoBaHUsI HACTOAIIECTO pa3jiesia MOKHBI COONMIOAATRCS MPU pa3paboTKe MEpONPHITHI MO
o0ecIieueHnI0 CeCMOCTONKOCTH 3KCILTyaTHPYEMbIX 3/1aHUH, B TOM YHCIIE BOCCTAHABIMBAEMBIX 1TOCTE
3EMIICTPACCHUA, YCUIIMBAEMBIX B CBA3HU C UBMCHCHUEM CEeHCMUYHOCTH IJIOIaJIK CTPOUTEIIBCTBA UIIU
Ha3HaueHHs 00beKTa.

DOneMeHTHl 37aHHs C HEJOCTaTOYHOM HEeCyIled CHOCOOHOCTBIO BBIABIAIOT pacdeToM. [Ipum
pa3paboTke MpoeKTa YCHJCHUs BHE 3aBUCHMOCTH OT pe3yJibTaTa pacdera CleIyeT Yy4YHTHIBaTbh
KOHCTPYKTHBHBIE TpeOOBaHUsI, U3JI0KEHHBIE B pazjerne 7 Hactosmniero CBojia npaBmil.

B cnydae koria mosiHOe BBITOJTHEHHE KOHCTPYKTHBHBIX TPEOOBAaHUI HOPM HEBO3MOXKHO WIIM WX
BBITIOJTHEHHE TPUBOANT K SKOHOMHUYECKOH HELEeNeco00pa3sHOCTH YCHIICHUs, HOIyCKaeTCs peann3arys
00OCHOBaHHBIX PAacCUeTOM TEXHWYECKMX PCIICHHWH yCWJICHWS 3[aHHS IPH HETOJHOM COOTBETCTBUH
TpeOOBaHMAM HOPM C UX COTTIACOBAHHEM B YCTAHOBJICHHOM IOPSIKE.

8.2 TlpoexTHas TOKyMEHTAIHs 110 TOBBIIICHHIO CEHCMOCTOWKOCTH 3[aHUS O COOTBETCTBYIOLICH
pacueTHON CEMCMUYHOCTH CTPOUTEIHHOM IUTOMAAKH pa3padaThIBaeTCS Ha OCHOBE aHAIN3a MPOSKTHON
JIOKYMEHTAILlMM Ha JKCIUTyaTHPyeMOe 37JaHHe W MaTepHalIOB JEeTaIbHOTO HATYpHOTO 00CIeIOBaHUSA
OCHOBAHUA U KOHCTPYKTHUBHBIX 3JICMCHTOB 31aHUA.

B mpoekTe pekoMeHayeTcs UCIOb30BaTh CIEAYIONINE TEXHIUECKHUE MEPOIPUSATHSL:

- W3MEHEHHE OOBEMHO-IUIAHMPOBOYHOI'O pEIICHUS] MyTeM pa3jeleHHs 3/1aHus CJIO0XXHOU



KOHCTPYKTHUBHOI CXeMbI Ha OTCEKH MPOCTOM (hOPMbI aHTUCEHCMUYECKHUMH LIBaMH, pa300pKa BEPXHUX
Taxen 31aHH, yCTpOﬁCTBO JOITIOJTHUTCIIbHBIX 9JICMCHTOB KECTKOCTHU JUIA o6ecnequI/m
CUMMETPHUYHOIO MX PACIONI0KEHUS B IIPEJIeNIaX 0TCEKa U YMEHBIIEHUE PACCTOSIHUS MEXy HUMU;

- ycuiieHHe pyHIaMEHTHBIX KOHCTPYKIMH U OCHOBaHUS;

- YCHUJIEHHE CTEH, paM, BEPTHKAJIBHBIX CBs3EH JUIs1 oOecrieueH s BOCIIPUSTHS YCHIIMHA OT PacyeTHBIX
CEMCMHYECKHIX BO3ICHCTBHIA;

- YBEIMYEHHE >KECTKOCTH JHCKOB TEPEKPBHITHSA, HAIEKHOCTH COCAMHEHHS WX D3JIEMEHTOB;
YCTPOMCTBO WJIM YCUJIEHHE aHTUCEMCMHUUYECKUX MOSICOB;

- oOecrmedyeHne CBsI3eH MEXIy CTEHaMH pa3IMYHBIX HANpaBICHUI, MEXAYy CTCHAaMH U
HNEPEKPBITUSIMY;

- YCUJICHHE 3JIEMEHTOB COEANHEHUS COOPHBIX KOHCTPYKIIUH CTEH;

- HN3MCHCHHUC KOHCprKTI/IBHOﬁ CX€Mbl 3JaHusA, B TOM 4YHCIC IIYTEM BBCACHUA CHCTEMbI
JOINOJHUTEIbHBIX KOHCTPYKTUBHBIX 3JICMCHTOB,

- YMEHBIIIEHHE MacChl 3JIaHMsl, MCIOIb30BaHNE CEHCMOM30IISINH, TACCUBHOTO JIeMITGUPOBAHUS U
JPYTHUX METOJIOB PErYIUPOBaHUs CEHCMUUECKON peaKIui;

- U3MeHeHNe (QYHKIIMOHAIFHOTO Ha3HAYCHNUS 3/IaHKsl (CHIDKEHUE YPOBHS OTBETCTBEHHOCTH).

8.3 PemnieHne 0 BOCCTaHOBIECHUM WM YCHICHHU 3HAaHUS NOJDKHO NPHUHHMATBCS C YYETOM €ro
(pM3MUECKOTO W MOPATBHOIO M3HOCA, HA3HAUEHHS M CONMAIBLHO-KOHOMHUYECKOH IIeTIecO00pasHOCTH
MEPONPUSATHHA 110 BOCCTAHOBICHUIO HIIN YCUIICHHIO.

9 MOBBILIEHUE CEHCMOCTOMKOCTH 3IAHUI U COOPY KEHUI
U YCUWIEHUE NOBPEXJIEHHBIX 3EMJIETPSICEHUEM KOHCTPYKIIUIA

9.1 PexoMeHJalM4 1O 00C/1€I0BAHUIO 00bEKTA

9.1.1 OcHoBHOHM 3amadyell MO OOCIICJIOBAHUIO SBIISIETCS OINpEETeHUE (HU3MYECKOTO COCTOSHHS
00BEKTa C yYETOM H3HOCA IS OIEHKH €ro MPOYHOCTHBIX XapaKTePHCTUK W HAIe)KHOCTH NPHU
3eMJICTPSICCHUSAX PACUCTHON HHTCHCUBHOCTH.

9.1.2 Tlon pu3nyecknM U3HOCOM 00BEKTa (KOHCTPYKITHS, SJI€MEHT, KOMMYHHUKALIUS U Jp.) CICAYEeT
MMOHUMATh YTPaTy NePBOHAYATBHBIX TEXHUKO-IKCILUTYaTaIMOHHBIX KauyeCcTB (IPOYHOCTh, YCTOHYNBOCTS,
JIONTOBEYHOCT, M T.II.) B pe3ylbTaTe BO3ACHCTBHS MPHPOJHO-KIMMATHUCCKUX (HAaKTOPOB W
JKU3HEIEATENIFHOCTH 4elloBeKka. [Ipm 3TOM clieayeT ydecTb, YTO €CIM KOHCTPYKIHMS WA JIIEMEHT
3IaHUS ¥ COOPY)KEHHUS MMEIOT HECKOJIBKO MPU3HAKOB M3HOCA, COOTBETCTBYIOIINE OMPEACICHHBIM €ro
3HA4YEHHSM, TO B KA4€CTBE PAacCUeTHOr0 (PU3NYECKOr0 M3HOCA CIEAYeT NMPUHUMATh HauboJiee OMacHyro
€T0 XapaKTEPUCTHUKY, a €CJIU BBIABJICH TOJIBKO OJIUH ITPU3HAK, TO CICAYET NIPUHUMATL €TI0 (I)aKTI/I‘-ICCKOe
COCTOSIHHE C Y4ETOM COOTBETCTBYIOLIETO KO (PHUIUECHTA HAJIS)KHOCTH.

9.1.3 B 3aBucuMocTH OT (HM3UKO-MEXAHHYECKOTO COCTOSIHHSI TPYHTOBOW Cpenbl M HECYIIHX
KOHCTPYKIUH 3/1aHUsI U COOPY)KEHHSI 00BEKT 00CIIeI0BaHuUS B IIEJIOM MOKET OLICHUBATHCS KaK:

- RPU2OOHBII K IKCHIYAmMayuuu, Korna TPyHT OCHOBAHUS W HECYIIME KOHCTPYKIHMHU ITOJHOCTBIO
OTBEYAIOT HOPMATHBHBIM TpPEOOBAaHUAM IT0 OOCCICUCHHUIO TMPOYHOCTH W HAJCIKHOCTH B TCUCHUE
pPacueTHOTO BPEMCHU;

- o2panuuenno npuzoonwlii 1-ii kamezopuu, B ciydae Korma s oOecrieueHHS HOPMAaTHBHBIX
TpeOOBaHMI TPOYHOCTH W HAICKHOCTH HEOOXOIMMO BBITIOTHUTH PEMOHTHO-BOCCTAHOBHUTEIHHEIC
paboTHl WM yCHWJICHWE, 3aTpaTbl Ha KOTOpPHIE COCTABILIIOT 10 25 % TepBOHAYABHOH CTOMMOCTH
00BEKTA;

- 02PAHUYEHHO NPU2OOHbBLI 2-1I Kamezopuu, Korjaa oodmmue 3arpathl coctaBaT oT 30 % g0 50 %
CTOMMOCTH 00beKTa 00CIIeI0BaHus;

- 0ZpaHUYEeHHO NpuzooHbll 3-ii Kamezopuu, KOoraa OOIIKME 3aTpaThl HA peabMUIIMTAIIMIO O0OBEKTA
coctaBsT oT 50 % 1m0 85 % cToMMOCTH 00BbEeKTa 00CIIeJOBaHHS,

- HenpuzoOHbll K IKCHyamayuu, Korja IpyHT OCHOBAaHUS U HECYIIME KOHCTPYKUIHH TpeOyroT
BBINIOJIHEHUS ~ OOJBIIOr0O  00bEMa  PEMOHTHO-BOCCTAHOBHUTENBHBIX  PabOT  WIM  yCHUIJICHHSA
(pPEeKOHCTPYKIUH) ¢ OOIIUMHE 3aTpaTtamu 0ojee 85 % cTouMocTH 00beKTa 00CICTOBAHHS.

9.1.4 PaGoThI IO OTIPENIEIICHUIO COCTOSHUS 00BEKTA JJOKHBI BBITOMHATHCS B CICAYIOMIEM MOPSIIKE:

- I3y4eHHUE MTPOSKTHOH TOKYMEHTAIINH, BKITFOYast apXUBHBIC MaTePHAIIbI;

- OIICHKA TIOBEJICHHSI HECYIINX KOHCTPYKIWH IPH paHee MPOU30IICIIINX 3eMIICTPICCHUSX;

- OTpe/IeTICHNe PacueTHON CEHCMHYHOCTH IUIOIMIAAKH CTPOHMTENHCTBA IO MaTepranaM HOBEHIINX
WH>KEHEPHO-TE€0JIOTUYECKUX U CEHCMOIOTHYECKUX UCCIIEA0BaHUI;

- COCTaBJieHHWE IJIaHa O0OCIeOoBaHUsI OOBEKTa C YYETOM €ro OObEeMHO-IUIAHUPOBOYHOTO U
KOHCTPYKTUBHOI'O PEIIECHUS;

- BU3YaJIbHOE ¥ HHCTPYMEHTAJIbHOE 00CIIeJOBaHNE HECYIMX KOHCTPYKLMM, a MPU HEOOXOAUMOCTH



MIPOBEICHUE UHKEHEPHO-TEONIOTHYECKUX U3bICKAaHUH Ha CTPOUTEIBHOM IIIOIIAIKE;

- omnpezeneHHe OCHaOJIeHHBIX W HEJOCTaTOYHO IIPOYHBIX O3JIEMEHTOB B COCTaBE HECYIIMX
KOHCTPYKIHNI 00BbEKTa C YIETOM pacyeTHOTO CEHCMUYECKOTO BO3/ICHCTBYS;

- pa3paboTKa MPEATIOKEHUH 10 YCHIEHHUIO HECYIIIX KOHCTPYKIHH.

9.1.5 Ha ocHOBaHMM pe3ysibTaTa OOCIIEZOBAHUS COCTABJISICTCS TIPOEKT YCHWJICHHUS WIH
PEKOHCTPYKIIMM PAacCMaTPHBAEMOI0 3[aHHS WM COOPYXKEHHS W YTBEPXKIACTCS B YCTAaHOBIEHHOM
MOPSIIKE.

9.2 Yceniienne KaMEeHHBIX 31aHA

9.2.1 B mHacrosmeM mojapas3ziene pacCMaTPUBAIOTCS 3MaHUA CO CTCHAMHU W3 KUPIHYHON KIAJKH H
KJIaJIK{ U3 MEJIKHX, CPEJIHUX U KPYITHBIX OJIOKOB.

31aHus U COOPYKEHHS C HECYIIUMH KaMEHHBIMHU CTEHAMHU OTIMYAIOTCS OOJBIION MacCoi, OOJIBIIOI
MaTepualio- ¥ TPpyIoeMKOCThio. IloaToMy, ecii nx ycuieHue He OyAeT upe3MepHBIM, SKOHOMHUYECKH
BCET/a IeNecoo0pa3sHo COXpaHEHHE TaKoro OOBEKTa, TaK KaK Uil HOBOTO CTPOUTEIHCTBA IOMHMO
OOJNIBIINX MaTepUaIbHBIX 3aTpaT MOTPeOyeTCsl B HECKOJIBKO pa3 OoJIbIle BPEMEHH.

AHanmi3 CTaTUCTUYECKUX IAaHHBIX pE3YJIbTaToOB OOCIENOBAaHMS IOBEICHMS KAMEHHBIX 3JaHUM U
COOPYXEHHH TPH 3EMIICTPSICEHHAX BBIABII, YTO B OIGHKE WX CEHCMOCTOMKOCTH HEOOXOAMMO
pas3nuuarh, 1o KpaifHeil Mepe, TP OCHOBHBIX (paKTOpa - CHIIy CEHCMHYECKOTO BO3IEHCTBHS, KAUEeCTBO
MPOEKTHOT'O PELICHUS U €T0 HCIOIHEHNE TP CTPOUTENIBCTBE.

[Ipu xBamMUIMPOBAHHOM MPOEKTUPOBAHUU CEHCMOCTOMKOTO OOBEKTa W BBICOKOM KadecTBe
CTPOUTEIBHBIX PabOT 3eMICTPSICEHHE pAacdeTHOM CHIIBI, KaK IIPaBHJIO, BBI3BIBAET yMEPEHHBIC
MOBPEKIACHUA KaMEHHBIX CTCH, W JIMIIb B OTACJIBHBIX MECTaX OHU MOIYT OBITH CYIIECTBECHHBIMHU. B
3TOM ciydae paboThl MO YCWIEHHIO OOBEKTa CBOASATCS K MPHIAHUIO HECYIIUM KOHCTPYKIHSIM
}IOHOHHI/ITGHBHoﬁ IMPOYHOCTH.

WHaye 0OCTOMT /e/i0 MPH HHU3KOM KauecTBE CTPOUTEIHCTBA - IUIOXOHM KIIAJKe, HEelOCTaTOYHOM
MPOYHOCTH CTEHOBOTO Marepuaja M T.1. B 3ToM ciydae jake OT 3eMIIETPSICEHUS] MHTEHCHBHOCTBIO
HIDKE pacyeTHOW MOBPEXJICHUS MOTYT OBITh OY€Hb CHIBHBIMH, U HAONIOAAIOTCSI OHH, KaK MPaBUIIO, MO
BCEMY 3/1aHMIO. PelnieHne o MOBBIICHNHN CEHCMOCTONKOCTH TaKOTO 0OBEKTa JOJDKHO 03HAYATh, YTO BCE
€ro KOHCTPYKIWUH OYyIyT yCWJIEHBI B TakoH Mepe, YTOOBI OHM OBUIM CIIOCOOHBI BOCIIPUHMMATh
pacdeTHble celicMIYeCcKre BO3ACHCTBUSL.

9.2.2 Bo3HuKarolast mpu 3eMJIeTPSICEHUH FTOPU30HTANIbHASI COCTABIISIONIAs CEHCMUYECKON HATPY3KU
BBI3BIBAET B JJIEMEHTAX CTEH Ae(OpMaIy CABHIa, BCIEACTBHE YETO B KIAaJKE BO3ZHHMKAIOT OOINBIIHUE
CKaJIBIBAIOIIIUC HalpsHKECHUs, KOTOpPbIC MOI'yT 6BITI) BOCIIPHUHATHI TOJIBKO npu yCil1oBUH
BBICOKOKAUECTBEHHOM KJIAJKU - U3 IPOYHBIX COOTBETCTBYIOIIUX IIPOEKTY MATEPUAJIOB U C XOPOLIUM
3aI10JIHEHHEM IIIBOB.

Kpome TOro, mnpo4yHOCTh KJIAaJKH CHIKAET BEPTHKaJbHAS COCTABIIONIAsl CEHCMHYECKOTO
Bo3zeiictBust. [loaToMy, 4YTOOBI CEHCMOCTOMKOCTH oO0OecneYnBaiach pealbHO, B KIIAAKy BBOJST
CreaIbHOEe apMHUPOBAaHUE, KOTOPOE CJIEIYEeT MCIOJIb30BaTh NMPH YCHICHUH HECYIIUX KOHCTPYKIMHA
CTEH.

9.2.3 B 3paHuMAX clenyeT pasiuuaTbh Hecyujue cmeHyl, OOBIYHO 3TO TPOJOJIBHBIC CTEHBI, Ha
KOTOpBIC OINHUPAIOTCS KOHCTPYKIMH TIEPEKPHITUH W TOKPBITHH, M CTEHBI MEPICHIUKYJISIPHOTO
HampaBJICHUS - camonecywjue. llepBble, Hecymme TOJE3HYIO HAarpys3Ky, SIBISIOTCA HauOoiee
OTBETCTBCHHBIM KOHCTPYKTHUBHBIM 3JIEMEHTOM 3/aHHSA, OJHAKO HAa BOCHPHITHE CEHCMHUIECKON
Harpys3k# paboTaroT U T€ U JpYyTHE.

BCHGIICTBI/IC paSJ’IH‘IHOﬁ Harpy>X€HHOCTHU NPOAOJIBHBIX W MOIMEPEYHBIX CTCH B 30HC UX CONPSKCHUA
CYIIECTBYIOT MOBBIIICHHBIC CKAJBIBAIOIINUE HAIPSAKCHUA, OJII BOCHPUATHUA KOTOPBIX MEXIY CTCHAMHU
HeoOXonnMa Hafie)KHasl rmepeBsas3Ka (CBsA3b). [103ToMy B CeHCMOCTONKUX 3MaHHUAX M COOPYKEHUSIX IS
YCUJICHHS y371a IepecedeHus! CTeH BBOJUTCA FOPU30HTAIBHOE apMUPOBaHUE KIIAIKU; ITOMY XKe CIyXkKat
U aHTUCEeHCMUYECKHe 1osica.

IIpy  MOHOJMTHBIX  IKEJIE300€TOHHBIX TMOKPBITHAX M TEPEKPHITUSIX  BO3MOXKHO  TakKoe
KOHCTPYKTHUBHOE pelleHHe 00beKTa, MPU KOTOPOM IIPOJIOIBbHBIE M IMOINEPEUHbIC CTEHBI MOTYT OBITH
HECYIIIMH.

9.2.4 HapyXHbBIEe CTEHBI MMEIOT, KaK MPaBHJIO, OONBIIOE YHCIO IPOEMOB, TOATOMY IMPOCTEHKH
SBISTFOTCSL 3JIEMEHTaMH, BOCIPHHMMAIOIIMMHK IIOBBIIICHHYIO TOPHU3OHTAJBHYIO HAarpys3Ky, a MecTa
ONMUpAHHUSA TEPEMBIYEK - I3TO ECTECTBEHHBIC 30HBI KOHIEHTpALMKM HampspkeHHH. VIMEeHHO 3nech
BO3HUKAIOT MECPBLIC TPCHIUHBI.

Oco0y10 OmacHOCTh MPEJACTABISACT CUIBHOE IOBPEXKACHHE IPOCTEHKA HECyIlell CTEHBI, Tak Kak
MOJTHASI TTOTEPSI HeCYIIe CITOCOOHOCTH TaKOTo 3JIEMEHTA BelleT K OOPYIICHUIO HE TOIBKO YaCcTH CTEHBI,
HO, TI0 CYIIECTBY, W 4acTH 31maHus (pucyHok 9.1). TIo3ToMy K YCHJICHHIO MPOCTCHKOB HEOOXOIMMO



OTHOCHUTBCS C TOBBIIICHHBIM BHMMaHueM. OTy pabOTy HaJUISKUT BBHIIOJHATH B NEPBYIO O4Yepelb U
00513aTENBHO 110 MOJHOMY TEXHOJIOTMYECKOMY IUKITY.

oo
Ooooo

Pucynok 9.1 - OOpymieHne 4acT CTEHBI B pe3yJIbTaTe MOTepH HECyIIel CloCOOHOCTH
Heperpy>KeHHOTO POCTEHKa

9.2.5 IlepeMblUKH, IIOMHMO TOTO YTO BOCIPHHHMAIOT BEPTHKAIBHYIO Harpy3Ky Hal IIPOEMOM,
BMECTE C KJIQAKON HaJ HUMH YKPEIUISIOT IPOCTEHOYHBIE YacTU CTEHBI, MTOBBIIIAIOT UX YCTOHYHBOCTb.
[To cpaBHEHHIO C IPOCTEHKAMH TTOBPEXKICHUS ITEPEMbIUEK OOBIYHO MEHEE OIACHBI, U OHU UMEIOT DoJiee
JIOKaNBHBIIN xapakTep. Tem He MeHee, He0OX0AUMO 00eCTIeUUTh HaIeKHYIO IIEJIOCTHOCTD MEPEMBIUEK
MOHOJIUTHOCTb PAcIIONIOKEHHOM HaJl HUMH KIIaJKH.

9.2.6 I'myxme y4acTKH CTEHBI BCIIEACTBHE OJHOPOAHOCTH HAIPSHKEHHOT'O COCTOSHHS SIBIISIOTCS
HanOonee Ha/JEKHOW YacThIO KOHCTPYKIMHM 37aHHA. B wacTHOCTH, Jake Oyaydd INepeceyeHHBIMH
TPEIIMHAMH, OHH BOCIIPHHHMAIOT OOJIBIIYIO YacTh CEHCMHYECKOW HAarpy3KH Ha 3[aHHE BO BpEMs
3emuteTpsiceHust. OTBIT CBHAETENBCTBYET, YTO MPUYNHOM MPEXIEBPEMEHHOT0 00pa30BaHus TPEIIUH B
TUIyXOH CTEHE CIIy’KaT ee MECTHbBIE OCJIA0JEeHUs - KaHaJbl, OTBEPCTHS, MTPaObl M Jp., SABISIOLINECS
30HAMH KOHIICHTpAluN HanpspkeHnd. UToObI o0ecneduTh ceiicMOCTONKOCTh Ha OyayIiee, B TIIyXUX
CTEeHax IpH paboTax MO YCHICHHIO CIEAYET TUKBUANPOBATh JaKe CaMble HE3HAUUTENbHBIE NE(EKTHI U
ocabneHus.

9.2.7 IlepexphiTUsl B 31aHUU UTPAIOT poJib nuadparm, 00ecIeunBaOUIMX €r0 HPOCTPAHCTBEHHYIO
secTKocTh. OOBEUHSAS U CBA3BIBAas CTEHBI, OHH PACHpPEACISIOT TOPH30HTAIBHYIO CEHCMHYECKYIO
Harpy3Ky MeXIy CTeHaMH OJHOTO HalpaBJICHUS U CIIyKaT OMOPOM AJs CTEH APyroro HalpaBiICHHS.
[ToaTOMY mepeKpbITHs CeHCMOCTOMKHX 37aHUH JTOJDKHBI OBITh 3aMOHOJIMYEHBI U Ha/Ie)KHO CBS3aHBI CO
CTeHaMU.

9.2.8 B KaMeHHBIX 31aHHUAX U COOPYKECHUSX IPH 3eMJIETPSICEHUN OOBIYHO TIPOUCXOIST CIIEAYIOIIHE
TIOBPEXICHHS:

- OTPBIB HAapy)XHOW MPOJOJHHON CTEHBI 3IaHUS OT IONEPEYHBIX cTeH (pucyHok 9.2). O6 stom
CBUJICTENBCTBYET BEPTHKAIbHAS TPEIINHA B UX MPUMBIKAHUSX;

- B HapyKHBIX M BHYTPEHHHX CTEHaX 0Opa3yroTCs KOCBIE M KPECTOOOPa3HbIE TPEUIUHBI (PUCYHOK

9.3);

=
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1 - oTknoHeHue BEpXa CTCHBI OT BEPTHUKAJIN, 2- BBIITYYNBaHUC cpe)meﬁ YaCTH CTCHBI I1OCJIC
pa3pyuieHus cBs3en
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PI/IcyHOK 9.2 - Cxema OTpbIBAa NPOAOJbHBIX HECYHIUX CTCH OT MONEPCUHBIX KOHCprKHI/Iﬁ 3JaHHUA
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Pucynok 9.3 - Cxema pacnosioskeHusl TPELIMH B HECYIUX KOHCTPYKLUSAX CTEH, BBI3BAHHBIX
3eMJIETPSICEHUEM U IpocaaKkaMy (yHIaMEeHTa U3-3a IeopManny IpyHTa OCHOBAHHS

- B NPOCTEHKAaX IIOMHUMO TPELIMH YacTO PacClamBaecTCs KIAJKa, a B yIJax BO3Je NEpeMBbIYeK
00pa3yroTCs BBIKOIIBI U 1axe oOpymeHus (pucynku 9.4, 9.5);

- B MECTaX CONPSDKEHUS METAUIMYECKHX M KeJIe300€TOHHBIX KOHCTPYKIMH (OajKku MepeKpBITHI,
OOBS3KH, AJIEMEHTHI JIECTHUYHBIX KJIETOK W JIM(PTOBBIX KOPOOOK) C KaMEHHOW KJIamKoil oOpa3yrorcs
pa3nUYHbIe BHIKOJIBI, PACCIOCHUS, Pa3laBIUBaHUA U pyTUE TOBpexaAeHus (pucyHku 9.6, 9.7);

- B YITIOBBIX COCAUHCHUAX U erCTOO6pa3HI:IX NEPECCUCHUAX CTCH O6p8,3yIOTCSI BEPTUKAJILHBIC U
cTyneH4aTsle (110 MIBY KJIQJKN) TPEIIMHBI ¥ HApYIISHNUST MOHOJIIMTHOCTH KJIa K (PUCYHOK 9.8).

ﬂ\D ﬂKD‘ ﬂ%ﬁ i
10 D=0 1

a-0 - IOBPEKACHNS B OTHOCHUTEIIBHO y3KHX NPOCTEHKAX; €, Jic - TIOBPEKACHHS B 00JIe€ IINPOKUX
MIPOCTEHKAX

Pucynok 9.4 - Cxemarndeckoe H300pakeHHE XapaKTEePHBIX MOBPEXKIEHIH KaMEHHBIX IPOCTEHKOB
MPU 3eMJICTPSICCHUH

a) 8) 2) a) e)
RS 47 |
| WA | T 2 - ; b S

a, 6 - TOBPEKACHUE TIEPEMBIUKH; 8-€ - TOBPEKICHHE KITAKH IO TePEMBIIKON

Pucynok 9.5 - XapakrepHoe MOBPEKACHHUE MEPEMBIYKH U KAMEHHON KIIQJKU HAJl IEPEMBIUKOM



a) 6) 8)

a - CABUT I10 OETOHHOI IIOJKJIAAKE, o - Ppa3pynieHue KIIaIKi B MECTax OIMMMPAHUS IJIUT; 6 - BBIPbIB
KOHIIA IIJIMTBI U3 KIIAJAKH CTCHBI

Pucynok 9.6- Cmemnenne mimT MepeKphITHi 1 TOBPEXKICHNAE KITaJKH CTEH

a) 6)

a - OCHOBHBIE MECTa MOBPEXKICHNHN KIIaIKU U KOHCTPYKLIUH JIECTHUIL;, 6 - TOBPEXKICHNE HAT
JBEPHBIM IIPOEMOM

6)

Pucynox 9.7 - IloBpexaeHne KOHCTPYKINH B JIGCTHUYHON KIIETKE
a)
%7 l :
1]
8) 2)
%k 5 I

a-6 - TPEUINHBI; 2 - PACCIOCHUE KIIAAKH B CPEHEN 9acTH CTeHBI; 1 - IBEpHON TIpoeM;
2 - BEHTWISLIUOHHBINH KaHa

PI/ICYHOK 9.8 - Bo3amoxHoe MOBPECIKACHUEC ITYXHUX YHAaCTKOB CTCH

9.2.9 3emueTpsiceHre MOXKET BBI3BaTh HEPABHOMEPHYIO IPOCAIKYy TPyHTa OCHOBAHHS, M TOTJa
3aHWE TOJNYYUT JIOMOJIHUTENbHBIC paspymeHus. Ilpm 3ToM camble CHIIBHBIC ITOBPEXKIACHUS
KOHCTPYKIUH 30aHUS TPOUCXOAAT B 30HAX mpocagkd (cMm. pucyHok 9.3). BoccranaBmuBaTh U
YCUIIIBATh TaKOW OOBEKT CIEAYeT MOCIe 3aKIIOYCHHS CIEUATNCTOB O TOM, YTO Pa3BUTHE MPOCAIKH
MOKET OBITh OCTaHOBJIEHO. PabOTHI Ha 0OBEKTE TOJKHBI HAUMHATHCS € YKPEIUIGHHS TPYHTa OCHOBAHUS



1 pyHIaMEHTOB.

9.2.10 Tlpu 3emyIeTpSICEHHH MOXET MPOU30MTH YACTUYHOC PA3PYILICHHUE CTEHBI, HAMpHUMEp, Kak
pe3ysbTaT MOTepH HEeCyIledl CIoCOOHOCTH TeperpyKeHHOro npocTeHka. Hawmbosee xapakrepHoe
MOBPEXJICHHE CTEH - 3TO IOSBJIECHUE KOCBHIX M X-00pasHBIX TPEIINH, KOTOPHIE NMPOXOIAT IJIABHBIM
00pa3oM M0 IIBaM KJIAJKW, HAYMHASICh B yIJIax MPOEMOB M JPYTHX MecTax ociabieHus cteH. Ecmu
TpPEIIMHA [EPECEeKaeT U KaMHH, TO 3TO MPHU3HAK HEJOCTATOYHON UX MPOYHOCTH, & PACCIOCHUE KIIAJIKHU -
CBHUJICTEIBCTBO CIa00ro CIEIJICHHUS] PACTBOPA C KaMHEeM. Beln4uHbl pacCKpBITHS TPEIUH MOTYT OBITh
Pa3UYHBIMH, BIUIOTH JO CKBO3HBIX M 3HSIOUIMX, W SIBISIOTCS TJaBHBIM NPU3HAKOM IPH OLICHKE
CTETICHU TOBPEKACHHS JJIEMEHTA CTCHBI.

9.2.11 TlepekpbITUsi W KOHCTPYKIMH JICCTHHII, BBINOJHIEMbIC, KaK IPaBWIO, U3 COOPHOTO
JKeNe300eTOHa, MOJMYYalT MMOBPEXK/CHUS B OOJBIIMHCTBE CIy4acB B BHJIC B3aUMHOIO CMEIICHUS
CMEXHBIX JJIEMEHTOB, YTO MPOHMCXOIUT BCIIEICTBHE HEAOCTATOUHON MPOYHOCTU CBSA3EH MEXIY HUMH:
pa3pylIeHHe CBapHBIX COEAWHEHUWH, OTPHIB 3aKJIaJHBIX JeTajlel W3-3a OTCYTCTBHSl JOCTATOYHOMN
AQHKEPOBKH, IUI0Xasl CBApKa, HETIPOYHBIN OSTOH WIIM OTCYTCTBHE 3aMOHOJIMYMBAHUSI CTHIKOB U T.JI.

CMelieHne KOHCTPYKIWH, BBI3BAHHOE HEOONBIIMMH JOITyCKAMH B COOPHBIX KOHCTPYKLHUSIX H
MaJIBIMH TUIOMIAAKAMH OMTUPAHHUS KeJIe300€TOHHBIX AJIEMEHTOB, KaXKABIH U3 KOTOPBIX JIETKO MPUXOIUT
B JIBIOKEHHE TMpH 3eMICTPSICEHHH, TpeOyeT HAJeKHOCTH COCAMHEHHWH W  TIIATEIHHOTO
3aMOHOJIMYUBAHHS.

9.2.12 TloBpexIeHHbI YYaCTOK KAMEHHOW KJIAJKH, HYXIAIOUIMIACS B YCHICHHU B Cllydae
HEJIOCTAaTOYHOM ero Hecylleld cnocoOHOCTH (MM YCHIIMBAaeMbI, HAallpUMEp, B CBS3U C M3MEHEHUEM
CEHICMUYHOCTH TEPPUTOPHH), MOXKET OBITH BPEMEHHO Pa3TpyKeH IOJAMOCTIMH, a 3aTeM pa3oOpaH U
BOCCTAHOBJICH 0oJiee MPOYHON KIJIAJKOH 3a cUeT 3aMeHbl MaTepHaia WiH BBEICHHUS OMOJHUTEIBHOTO
aApMUPOBaHHS KITaIKH.

9.2.13 VYcuieHwe ¢ TMOMOIIBI0 apMHPOBAHHOW «pPYOAIlKH» 3aKI0YaeTCs B 3aKPEIUICHHHM Ha
MIOBEPXHOCTH KJIAJIKU apMaTypHOIl CeTKH U3 MeTajlla MM apMOIUIACTHKA M MOCIIEIYIOIIEro HaHeCEHH s
Ha 9Ty MOBEPXHOCThH CJIOSl TOPKPETOETOHA WM IIPOCTOrO HaOpbI3ra IEMEHTHOTO pacTBOpa MapKOi
6onee M100. Takoii apMUPOBaHHBIN CIOH TONIMIMHOW 2-4 CM MOXKET OBITh BBIIOJNHEH C OJHOW WU
00enx CTOPOH, a Ha CTOJI0AX M Y3KUX IMPOCTEHKAX - CO BCEX CTOPOH (PHCYHOK 9.9).

a) L 6)1[-I ]
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T110—12 cm
L" 1—2 cm 5
2.

a - yCUJICHUE y4acTKa CTeHBI; O - YCUIICHHE YIJIOBOW YacTH CTEHBIL; 1 - OTIOJIHUTENbHBIE YIIIOBBIE
crepkau d = 6 MM uepe3 25-30 cM 1o BrICOTE; 2 - apMaTypHas ceTka; 3 - ankep d =6-8 mm uepes 50-80
cM; 4 - ckosnoit ankep d = 10-12 mm yepe3 100-120 cm; 5 - npuBapuTh WITK 3aKPEIUTH BSI3aIBHON
MIPOBOJIOKOM

Pucynox 9.9 - Ykpennenue cTeHbl apMaTypHOH CETKOH ¢ MOCIEAYIOMUM TOPKPETHPOBAHUEM

TaxkuM METOIOM MOXHO HAJEKHO YCHINTh KaK YrOJHO CHIBHO pa3pyLICHHBIH, HO HE MOTEPSBIINHA
YCTOWYHMBOCTH Y4YacTOK cTeHbl. CIOCOOHOCTh TaKoH KOMIUIEKCHOW KOHCTPYKIMH BOCIIPHHHMATh
caBuraromime yeunus Q. OT ceicMUYecKol Harpy3KH OMpeeseTcs IUIoMaIsIMU ceueHns Kiaaku Fy,
HAHECCHHOTO OCTOHHOTO WJIM IECYaHO-LIEMEHTHOro ciosi F.,, olliero ceueHusi apMaTypbl OIHOTO
HanpasieHus F,, 1 onpenensercs 3aBUCUMOCTBIO

Quu = KRS Fl + R Foy + Ry Fy, (9.1)

cp’ ¢



rae K - KO3(QQUIUEHT, YYUTHIBAIOIINI YMEHBIIEHUE MPOYHOCTH CYIIECTBYIOIIEH KKK CTECHBI
(TOBpEXICHHO MK TTOTEPSIBLICH YacTh IEPBOHAYAIBHBIX IPOYHOCTHBIX CBOMCTB);

KI 6 .
Rep » Rep - pacueTHoe conpoTHBieHHe KIaAKK 1 OeTOHa (pacTBOpa) Ha cpes;

R.p - pacueTHOE CONPOTHUBIICHUE apMaTyphl PAaCTSHKEHHIO.

9.2.14 MeraJuIM4ecKUil «KOpPCET», MHOT/A €ro HasblBalOT 00oiiMa miu OaHJaX, UCIONb3YyeTcs
(pucynox 9.10) anst BOCCTaHOBJIEHHS MM YCHIICHHSI NPOCTEHKOB M cToj00B. [loBpekneHHas win
HEJIOCTaTOYHO NPOYHAash KOHCTPYKLMS KaMEHHOH KJIQJIKM IUIOTHO OXBAaThIBA€TCS IO BCEH BBICOTE
00bEMHBIM METANIMYECKUM KapKacoM B BHJE KOpCeTa W 3aTéM TOPKPETHPYETCS WIH
OLITYKATypHBAeTCsl IIEMEHTHBIM pacTBOpoM. [l Kapkaca NpPUMEHSETCS YTOJIOK, MOJIOCOBAas HIIH
apMmartypHas cTanb. Ilepex ycCTpOWCTBOM «KOpCeTa» YHAANSeTCs crapas ILITYKaTypKa, MPOBOJHUTCS
Haceyka MOBEPXHOCTU KIIAIKH M €€ MPOMBIBKA CTpyeil Bonbl. JKenaTeqpHO Takke MHBELHPOBAHHUE
pacTBopa BHYTPh pACTPECKABILEWCS KIAOKH, YTO JIOJDKHO BBIIOJNHATBCS IOCJIE YCTAaHOBKU |
3aKpEIICHUS METAJUNTTYECKOTO «KOPCeTay.

1 - yranuTh MTYKATypKy; 2 - HACe4Yb MOBEPXHOCTD KJIAIKU M IPOMBITh; 3 - CBAPUTH METAIMUCCKHUI
0aHgaX; 4 - MTYKaTypPHUTh TI0 METAJLUTUYCCKOM CETKe; 5 - TpemuHa; 6 - TpelnHa CKBO3HAs CO CIIBUTOM
KJIQJIKU TIPOCTEHKA

Pucynoxk 9.10 - YcuieHrne KaMeHHOTO TIPOCTEHKA MITH KOJIOHHBI METAUTHIECKUM KKOPCETOM)
(banmaxom)

9.2.15 B ciyqae HE0OXOOMMOCTH BOCCTAHOBJICHUS WIH YCHJICHHS IEPEMBIUKH HIH pPasTpy3KH
HOBPEKICHHOTO yYacTKa CTEHbI WK (yHIaMeHTa yCTpauBaeTCs pa3rpy304Has Oanka, Kak IpaBuio, U3
JIBYX IIBEJLIEPOB HOMepamu oT 12 10 20 BrimrounTenbHO (prucyrok 9.11).
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1 - pasrpy3ouHas 6ajka; 2 - MOBpEXICHHAs [TepeMbIuKa; 3 - 2 mBeuiepa; 4 - HOBpeXkIeHHAs
HecyIIas mepeMbluka JUTHHOH |

Pucynok 9.11 - Cxema pa3rpy304HOi OaIKK HaJl TOBPEKACHHBIM y4acTKOM CTEHBI

TexHOIOTH MPOU3BOACTBA PAOOT MO YCTPOMCTBY Pa3rpy304HOM OayKy AJsI BOCCTAHOBIICHUS WM
YCHIIEHUSI CTEHBI MJIM IEPEMBIUEK CIIEAYIOIast:

- HaJ MOAJICKAIINM YCHICHHUIO YYaCTKOM CTECHBI BHIOMPAIOT C BHELIHEH MM BHYTPCHHEH CTOPOHBI
TOPU3OHTAIILHYO IITPady, OOBIYHO TITyOMHOHN B MOJKUPIINYA;

- B mTpabe Ha pactBope M5S0 3aKperuIsiOT METa/UTHYCCKUN IIBEIICp, HMCIOIIUN IBa-TPH
OTBEPCTHS /TSI CTSDKHBIX 00JTOB JuameTpoM 16-18 mMm;

- yepe3 3TU OTBEPCTUS CTEHY IPOCBEPIINBAIOT HACKBO3b;

- C MPOTHUBOIIOJIOKHOW CTOPOHBI CTEHBI, OPUEHTUPYSICh Ha MPOCBEPIICHHBIE OTBEPCTHS, BBIOUPAIOT
BTOPYIO IITPa0y M yCTaHABJIMBAIOT Ha PACTBOPE BTOPOH LIBEILIED;

- oba mBelepa CKPEIUIIIOT TNPOXOMIIMMH 4Yepe3 CTeHy OONTaMH, MOCJIE Yero OHHU MOTYT



BBITIOJIHATH (PYHKLIUH Pa3rpy304HON OaNKu;

- II0CJIe YCTAHOBKH Pa3rpy304HOM OaJIky MOA ee 3alUTOH pa3OuparoT, 3aMEHSIOT WIH yCUIMBAIOT
HEJIOCTaTOYHO ITPOYHYI0 KOHCTPYKIIHIO CTEHBI.

9.2.16 YkperuieHre CTeH METAJUTMUECKUMH TSHKaMH HCIOJIB3YIOT IPU HapyILIEHWH MOHOJIMTHOCTH B
NepecedeHNH Hapy>XKHbIX U BHYTPEHHHUX CTEH, a TaKXKe IPH OTPBIBE HAPY)KHOH CTEHBI (CM. PUCYHOK
9.1).

B cnydae korma BepTHKalbHas TpEIMHA B YUy II0 BHYTPEHHEH CTeHe HMeeT HeOOoJbIIoe
PacKpBITHE, HO NPOCIEKMBACTCS HAa ONHOM MM HECKOJNBKHX JTaKax, YCTPAaMBaeTCsl YKOPOUCHHas
CTpPaxoBOYHas CTsHKKA (pucyHOK 9.12, @). Ecnm TpenuHa B epeceyeHnn CTEH 3USIOmas U TeM Goiee
pa3opBaH aHTHUCEHCMHYECKHH IOSC, a HapyXKHAs CTeHa MMEeT CYIIECTBEHHbIC OTKJIOHEHHS B IUIaHE
WIM 110 BEPTHKAIH, TO TSDKH yCTPAMBAIOT IPOXOLIMMH Yepe3 BCE 3JaHHe U CHA0XKAIOT CTSKHBIMH
MmybTamu (pucyHok 9.12, 6).
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@ - YKOpOUEHHAs! CTSDKKA TPH YKPETIJICHUH y4acTKa CTeHBL; O - CXeMa yCUIICHHS 31aHus TSDKaMU B
YpOBHE nepekpbITus; 1 - cTspkHast My(dTa; 2 - MeTauTdecKas maiba-ymop

Pucynok 9.12 - CxeMa ykpemeHus CTEH KAMEHHOTO 3[aHHsI METaJUIMYECKUMU TsHKaMU

B nepBoM cioyuae B Hapy)KHOM CTE€HE IO IpaHsSM BHYTPEHHEH CTEHBl NPOCBEPIMBAIOT [1Ba
OTBEpCTHA, Yepe3 KOTOphle IPOIYCKAIT THKH M3 apMaTypHOW cramm nuamerpoM 16-20 Mwm,
MPUTATMBAIOIIME CHAPYXU 3[aHMs TOPU3OHTAIBHBIN OTpPE30K LiBesuiepa. i aHKEpOBKM TsKEH Ha
BHYTpeHHe#l cTeHe Ha paccTosiHuu 1,5-2,0 M OT BHEUIHE# CTeHbl MPOOMBAIOT OTBEPCTHE, B KOTOPOE
BMYPOBBIBAIOT HEPAaBHOOOKHH YTOJIOK WJIM OTPE30K IIBeJUIepa C OTBEPCTHAMH Ul TsDKe. Tshku
JIOJDKHBI IIpUieraTh IUIOTHO K BHYTPEHHEH CTeHe, IS Yero B CTEHE JIENAIOT Masbl, B KOTOPBIX OHU
pa3sMeIarTCs.

Bo BTOpoM ciydae TsSDKM TPOKJIAIBIBAIOT Yepe3 BCE 3/1aHHE M CHAOKAIOT CTSDKHBIMH My(TaMu.
TspKM TIPOKITAABIBAIOT MO MEPEKPBHITHAM C maroM 3-6 M. Ha KoHIIaX OHM CHaOXXEHBI >KECTKUMH
maibamMu-yrnopamMu pa3sMepoM B Tnonepednunke okoio 0,3 M. B wactHocTH, 3TO MOryT OBITH
KpPECTOBHUHBI U3 yToJika ¢ nojakoit 100-120 mm.

9.2.17 OOmmit kapkac, oxBaTblBarolIUi 31anue (PUCYHOK 9.13), UCTONB3YIOT KaK CPEACTBO LIS
MPEAOTBPALICHHUS OOPYIICHHS MOBPEKACHHBIX HAPYXHBIX cTeH. OH PEeKOMEHIyeTCs, KOTAa Hapy>KHbIC
CTEHBI OKAa3bIBAIOTCS MEPECEYCHHBIMH MHOTOUYHCICHHBIMH, MPOCIECKHUBAIOIINMHA Ha BCIO BBICOTY
3/IaHMs TPEIIMHAMH, a TaKKe JJIsl TPOQUIAKTHIECKOTO YCUIICHHS 3IaHUH, PU3HAHHBIX HEJOCTATOYHO
CEHCMOCTOMKUMU.

OCHOBHBIMH 3JIEMEHTAMHU 3TOH KOHCTPYKLMH SBJISIIOTCS CIUIOIIHBIC 1OsICA, OXBATHIBAIOIINE 3/1aHUE
B YPOBHSIX MEPEKPHITUI U CTAHYThIE MPOXOAALINMHU Yepe3 3AaHue TsHKaMHU, a TAKKe MOAePKUBAIOIINE
mosica CTOWKH, pacroyiaraeMble uepe3 6-12 M Ha caMOCTOSATENBHBIX QyHIameHTax (pucyHok 9.13, a).
YroObl Takoil KapKac BBINOJHHI CBOE Ha3HAu€HHWE NPU 3eMIIETPSICEHHH, CTOWKH W TI05iCa JOJDKHEI
IUIOTHO Tpwiieratb K cTeHe. KOHCTPYKIMs Kapkaca MOXXET OBITh METalIMYecKoi, CcOOpHON
JKeJIe300eTOHHOM MM KOMOWHHMpOBaHHOW. [ yMeHbIIeHHS! CeCMHYECKOW Harpy3kd Ha CTCHBI B
KapKac MOXKET OBITh BBEJICHA PaCKOCHas pererka (pucyHok 9.13, 6).

9.2.18 JKene3o0eTOHHBIE KOHCTPYKLIMHM B KAaMEHHBIX 3HaHHAX H COOPYKCHHAX (TEPEKPBITHS,
AQHTHUCEHCMHUYECKHUE T105ICA, JIECTHHUIIBI, MOHOJIUTHBIC BKITFOUEHUS U T.7.) MOTYT OBITh TIOBPEXXICHBI HIIH
HEI0CTaTOYHO MPOYHBI TSI BOCHPUATHS 0’KUAAEMOTO CEHCMUYECKOTO BO3ICHCTBUSI.

OCHOBHOW CHOCOO BOCCTAaHOBICHHS WM YCHWJICHHS TaKMX KOHCTPYKIHUH 3aKI09aeTcss B
CJICIYIOLIIEM:



- PacUMILAIOT MOBPEXKIEHHBIE YUaCTKY;
- 110 JaHHBIM 00CJIEJIOBAaHMS U PE3yJIbTaTaM PacyeTOB BBHIIIOJIHSIOT BOCCTAHOBJICHHE WM yCUIICHHE
apMaTypHOTO KapKaca,
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a - PacroyoKeHUE IIEMEHTOB Kapkaca Ha IUIaHe 31aHus; O - BAPHAHT CXEMBbI pa3MeIleHus KapKaca
10 HAPY>KHBIM cTeHaM; 1 - mosic; 2 - cTolku; 3 - Tk, 4 - Kapkac

Pucynok 9.13 - YkperuieHue HeCyIuX CTEH OOIIMM, OXBATHIBAIOIINAM 31aHUC METAIUTHYCCKIM
KapKacoM

- YKpEIUISIOT  COCJMHUTEIbHBIE JJIEMEHTBhl, a [pU HEOOXOJMMOCTH  YCTAHABIUBAIOT
JIOTIOJTHUTEIIbHBIE CBSI3H;

- YCTaHABJIMBAIOT OMAJTyOKy M OCYIIECTBISIOT 3aMOHOJIMYMBAHIE KOHCTPYKIIMK OETOHOM KJlacca Ha
OJTHY CTYIICHb BBIIIE KJ1acca OETOHA KOHCTPYKIIUH.

Ilpu pocraTouHOM OOOCHOBAaHHUM B TEXHOJOTMYECKUE TMPOIECCHl IO BOCCTAHOBJICHHIO WM
YCHJICHHIO KOHCTPYKIMH BKJIIOYAIOT HOBBIE BBICOKONPOYHBIE MaTepuanbl (TIOJIMMEpHbIE OETOHHbI,
CHUHTETHYECKHE PACTBOPHI M KJIEH) C TapaHTHPOBAHHOW UX JOJTOBEYHOCTHIO B TEYCHUE PACUETHOTO
BpPEMEHH 3KCILTyaTanuy 00beKTa.

9.2.19 PaspyuieHHble COOpHBIC KEJIE300€TOHHBIC 3JIEMEHTHI (HACTHIIBI, MapIIX, KOCOYPHI U T.1I.)
YAQIAIOT W 3aMEHSIOT YCHJICHHBIMH JKEJIe300€TOHHBIMU M3JENUSIMA WM COOWPAaEMBIMH IO MECTy
METAITIOKOHCTPYKIIUSIMH.

9.2.20 /1y BBICOKOKAYECTBEHHOT'O BOCCTAHOBJICHHSI WIIN YCUIICHHUS JKEIEe300€ TOHHBIX KOHCTPYKIIHI
HEoOXoanMo, YTOOBI TBepAble (pakioun B coctaBe OeroHa He mpeBbmand 30 % MHHUMAIBHOU
TOJIIIUHBI YKIa(bIBaeMOT0 105 ¥ 0,2 NIMPUHBI 3aMOTHIEMON TPEIIUHBI.

9.3 YcuneHue kejie300eTOHHBIX KAPKACHBIX 31aHUH U COOPY KeHMIT

9.3.1 Ilpu ycuneHnu xeye300eTOHHBIX KapKACHBIX 3JaHUH M COOpPYKEHHH CclielyeT coONroaaTh
CIIeIIYIOIIYE TTOJIOKEHHUS:

a) CYIIHOCTb BCSKOH XKene300eTOHHON KOHCTPYKIMHU 3aKII0YaeTCs B Iepefaue pacTArMBArOLIMX
YCWINH Ha MeTail - apMmarypy. Peannsyercst STOT NPHHIMI BBIIOJHEHHWEM psiia KOHCTPYKTHBHBIX
MmeponpusiTuid. Hampumep, M3MEHEHHEM CXEeMbl Pa3MENIeHHs] apMaTypbl M IUIOMIQAM €€ CeueHHs
JOCTHTAeTCsS TIepepacrpeiesieHne HalpsHKeHHH B CEUEHHMSIX MO JUIMHE JJIEMEHTa, B YacTHOCTH,
n3MeHeHHne (yMEHbIICHHE) HANpsHDKEHUH B OeToHe. DTy 0COOEHHOCTh HEOOXOAMMO MMETh B BHIY NPH
BBIOOpE c11oco0a BOCCTAHOBIICHUS M YCHJICHHUS 3JIEMEHTOB H Y3JIOB XKEJIe300€TOHHBIX KOHCTPYKIINH;

0) mepend BOCCTAaHOBIICHHEM WM YCHJICHHEM JKeJIe300€TOHHBIX KOHCTPYKIUH HE00XO0AnMO
O3HaKOMHTBCS C MPOCKTOM 3/1aHUS (COOPYKEHUs) U pabOuYNMH YepTeKaMH KOHCTPYKLMH, BBIICHUTD
THUIIBI MCIOJIb30BAHHBIX COOPHBIX KEJIe300€TOHHBIX M3IENIUi B HAType, ONpENesIuTh 0COOCHHOCTh MX
apMHUpOBaHMs, OIECHUTh (aKkTHUECKyl0 NpoYHOCTh OeroHa. [IpuHHMMasi pelieHHe, B KaXIOM
KOHKPETHOM CIlydae HEOOXOIVMO ONpEAeNUTh pPacueTHYI0 MOJeNIb paboThl yCHIMBAaeMOH
KOHCTPYKIIUHU U TIPOBEPUTH dPPEKTUBHOCTD TPEIIaraeéMoro MEpoINpUsITHs pacueTaMu Ha IPOYHOCTb,
YCTOWYHMBOCTH U JI0JITOBEYHOCTH;

B) BOCCTaHOBJICHHE W YCHJICHHE JKEIe300€TOHHBIX KOHCTPYKIHMH, Kak IPaBHJIO, OKa3bIBaeTCS
paboToi Tpyn0eMKOH, TpeOyrommeil 6oIbIIoN TIIATEIBHOCTH B UCTIONHEHUH. OIHAKO 110 CPaBHEHHIO C
HOBBIM CTPOHMTENBCTBOM, JaX€ NPH CHIBHBIX IOBPEXKACHHUAX, BOCCTAHOBJIECHHE MO3BOJISET
CYIIIECTBEHHO COKPAaTHUTh BpeMs JJIsI BO30OHOBJICHMS OKCIUTyaTallid oOOBEKTa M COKOHOMHTH
MaTepHaibHbIe PECyPCHI;

) B TIIEPBYIO OuYepelb HTOJDKHBI BOCCTAHABIMBATHCS U yCHIIMBATHCS Y3JIBI U DJICMEHTHI, HECyIIas
CIIOCOOHOCTh KOTOPBIX CYIIECTBEHHO YMEHBIIEHA M YrpoXaeT OOpyIICHHEM KOHCTPYKLHH.



Heo0Oxoaumo uMeTh B BUIY, UYTO BO M30€XaHHE Pa3BUTUS KOPPO3UHU B KEIE300€TOHHOM DJIEMEHTE
JaKC HE3HAYUTCIIbHBIC C€Tr0o IMOBPEKIACHHA, B YaCTHOCTHU HeGOﬂblIll/Ie TPCUINHBI, JOJI’)KHbI 6]:.IT]>
YCTpaHEeHbI MyTeM WX PAacCUYUCTKUA M 3aTUPKU LIEMEHTHBIM PacTBOPOM, a OCTAalOIIMecs Ha OTKPBITOM
MOBEPXHOCTH METAJUIMYECKHE DJIEMEHTHI CTHIKOB M YCHJICHUS! KOHCTPYKIMHA JIOJDKHBI OBITH ITOKPBITHI
AQHTUKOPPO3HOHHBIMH COCTaBaMH;

II) K OLIEHKE COCTOSIHUS JKEJIE300€TOHHBIX KOHCTPYKIHH CIIEIyeT OTHOCHTBHCSI C OCTOPOXHOCTBIO,
TaK Kak BHEIIHE HEOONBIINE TPEIIMHBEI MOTYT OBITh IPU3HAKOM CEPbE3HBIX MOBPEXKICHUI B
apMHUPOBAaHHUM, YTO CO3JAaET Yrpo3y BHE3AMHOTO pPa3pyIICHHS 3JIEMEHTa W KOHCTPYKIHH B IIEJIOM.
[TosTOoMy HEOOXOIMMO YUUTHIBATH CIEAYIOIIEE:

1) x oOcrnemoBaHMIO TOBPEXKIECHHA M OIICHKE COCTOSHHS O0BEeKTa HEoOXOIMMO IPHBIEKATH
OTIBITHBIX CTICIIHAIHCTOB;

2) mpu oOCIeNOBaHMHM B MPOIECCE BOCCTAHOBUTEIBHBIX PAa0OT NOJDKHBI OBITH MPENIPUHSTHI
MEPOTIPHUATHS, TIPEAYIPEKIAOIINE BO3MOKHOCTh OOpPYIIICHHS,;

3) ciepyer paznuyarh MMOBpEXAEHHs (pa3pyllIeHHs), BHI3BAaHHBIE BHICOKMM YPOBHEM HArpysKH, W
TIOBPEXJICHNSI BCJIEJCTBUE MMEIOMNXCS Ne(EeKTOB KOHCTPYKIMH, BOSHUKIINX MPH UX H3TOTOBICHHU
WJIN BCJIEACTBHE IUIOXHUX YCIOBHH JKCIUTyaTalldH, KOTOPHIE B IMOCJIEIHEM ClIydae YCTPaHSIOTCS, Kak
MPaBUJIO, IIPOCTHIM BOCCTAHOBJIEHHEM ITPOCKTHON MPOYHOCTH HJIEMEHTa KOHCTPYKIUH (CTHIKA);

4) mpu BBINOJHEHMH Pa0OT IO BOCCTAHOBJICHHWIO NMPOYHOCTH WM YCWJICHHIO KOHCTPYKIHH OHa
JIOJDKHA OBITh, IO BO3MOKHOCTH, MaKCHMAJIFHO pa3rpy’keHa.

9.3.2 BO3HUKHOBEHHE TIPH 3EMIIETPSICEHHH TOPHU3OHTANBHOW HArpy3KH CO3[AeT CYIIECTBEHHOE
WU3MEHEHHE HAIPSKEHHOTO COCTOSHHS B KOHCTPYKIIMH 110 CPABHEHHUIO C CYIIECTBYIOIIUM IPH OOBIMHON
BEPTHUKAIBHONW Harpyske. MITOroBblil pe3ynbTaT TaKOrO U3MEHEHUS - YBEIWIECHHE OMOPHBIX MOMEHTOB
1 TIONIEPEYHBIX CHJI B SJIEMEHTaX KapKaca, a Tak)Ke CKaJIbIBAIOIINX YCHIUI B KOHCTPYKIUAX quadparm.

9.3.3 B pamax c KECTKMMH y31aMH OCOOEHHO OOJbBILIME YCHJIHMS OT CEHCMUYECKOW Harpys3Ku
BO3HHUKAIOT B CTOMKax HWKHUX spycoB. llpu CBs3¢BOM KOHCTPYKLMHU 3HAYUTEIBHOI'O YBEIMYEHUS
yCWIMH B CTOWKax KapKaca HET, TaK KakK IoIlepedHas CHila OT JAEHCTBUS CEHCMHUYECKOW Harpys3KH
BOCIIPUHUMAETCS TJIAaBHBIM 00pa30M KOHCTPYKIHSIMU CBS3EH.

9.3.4 B ommune OoT OOBIYHON KOHCTPYKIMH CTOHKHM Kapkaca, IpeiHa3sHaueHHbIE BOCIPUHHMATh
CeMCMHYECKYIO Harpy3Ky, JOJDKHBI HIMETh OoJiee BHICOKHI POLIEHT KOCBEHHOTO apMHUPOBAHMS, TO €CTh
MMETh MEHBIINH IIar XOMyTOB, OCOOEHHO B 30HaX NPUMBIKaHUS K purensM. Takas mepa HeoOxoanma
Jutsl 00ecTieYeH sl TPOYHOCTH Ha EHCTBUE CKAIBIBAIOIINX HANPSHKEHUH - IO HAKJIOHHBIM CEUCHUSIM.

9.3.5 Crpeikn COOpHBIX KOHCTPYKIHMH SBIAIOTCS MECTOM KOHIIGHTPAIlMH HANPSOIKCHUH, B
0COOCHHOCTH TIpH JCWCTBHUM KPAaTKOBPEMEHHOH M 3HAKOIEPEeMEHHOW CeHCMHYEeCKOH HarpysKH.
[TosToMy cTBIKHM, Kak Haubojiee OTBETCTBEHHBIE MeCTa COOpPHBIX KOHCTPYKLUMA, JIOJDKHBI
pacnojaraTbCd BHEC 30HBI MaKCUMAaJIbHBIX yCI/IHI/Iﬁ. HpI/I OTOM KOHCTPYKIMA CTBIKa JOJIKHA OTBEYATh
CIIEIYIOIMM TpeOOBaHHSM:

- UMETh MOBBIIIEHHYIO IPOYHOCTH U 00J1a/1aTh INIACTUYHOCTHIO;

- OBITH YJIOOHOH B ITPOM3BOICTBE PadOT.

9.3.6 CO0pHBIC KEeIe300CTOHHBIC AIEMEHTHI TOJKHBI OBITh HAJIC)KHO 3aMOHOJUYCHBI.

Oco0eHHO Ba)XHO BBITIOJIHATH MEPONPHATHS 110 aHKEPOBKE OOJBIICTIPOJICTHBIX KOHCTPYKIMH H
KPEIUIEHHIO (3aMOHOJINYMBAHNIO) KPYITHBIX COOPHBIX 3JIEMEHTOB, Ha KOTOpPBHIE NPH 3EMIICTPSCCHUH,
BCJICICTBHE MX OOJBIION Macchl, ICHCTBYIOT 3HAYNTEIbHBIE CEHCMUYECKUE CHITHI.

9.3.7 KapkacHble 31aHH, KaK IPaBUIIO0, IMEIOT OTPaXXJafolIe KOHCTPYKIIMH B BUAE CAMOHECYIINX
CTEH WIN HAaBECHBIX MaHENEH, CHCTEMa KPEIJICHUs KOTOPBIX B CEHCMHUYECKHMX palOHaX OJDKHA
JIOIyCKaTh HE3aBUCHMOE IEpEMEIICHHE KapKkaca. Takoe pemeHHe BO MHOTHX CITydasx ITO3BOJISIET
YMEHBIIIUTh CECMUYECKHUE YCUIIUS B AJIEMEHTaX OIPAXKICHUS U JIaXKe HArpy3Ky Ha KapKac.

9.3.8 [IlIpaBuibHO CHPOEKTUPOBAHHBIE M KAueCTBEHHO BBITIOJHEHHBIE KOHCTPYKIIMU U3
’kKeJie300eToHa SIBISIOTCS B JIOCTATOYHON Mepe CeCMOCTOMKUMH. DTO OTHOCHTCS, B YaCTHOCTH, KakK K
KapKacHBIM 3JIaHUSIM, TaK U K 34aHUSIM C HECYIIMMH CT€HAMH, BBIMOJHEHHBIMH U3 COOPHBIX JIEMEHTOB
aM00 MOHOJIUTHBIMH. B TOBpeXICHHSAX D3JIEMEHTOB JKeNe300€TOHHBIX KOHCTPYKLHH —CIexyeT
pas3nuuaTh 4eThIpe CTENEHH UX COCTOSHUSL.

Jeckue noeperycoenus - BOJOCHBIE TPEIIMHBI M TPEUIMHBI packpbiTeM 10 0,3 MM BO Bcex
KOHCTPYKIHUSIX KpOMe OOJIBIIETIPOJIETHHIX, B )epMax M Ha Oropax COOPHBIX OOJIBIIETIPOIETHRIX OaloK
- 1o 0,1 MM, cMmemieHne cOOPHBIX 3JIEMEHTOB Ha Onopax Ha BennunHy a0 10 % rmyOuHbI onmpanus,
OTCJIOGHHUE WIIH MTOBPEKICHHUE 3AIUTHOTO CIIOSI.

Ymepenuvie nospescoenus - TpemuHH B YIIEMEHTaX KOHCTPYKIMA packpbitreM ot 0,3 1o 0,5 mm,
B pepMax M Ha OMOpax OOJNBIICIPONICTHBIX 0a0K packpbiTeM oT 0,1 mo 0,3 MM; cMelIeHne COOPHBIX
3JIEMEHTOB Ha oropax 110 20 % riryOuHbBI OMHMPaHUs, MOBPEKIEHNE CTHIKOB COOPHBIX KOHCTPYKIMI 0e3
CYIIECTBEHHOI'O CMEIIECHUA CThIKYEMBIX 3JICMCHTOB.

Tsascenvie nospedxcoenus - TPEUMHBI packpbitTueM Oonee 0,8 MM B OOBIYHBIX KOHCTPYKITHSIX,



tpeuwubl ot 0,5 mo 0,8 MM B mpemHanpskeHHbIX Oankax, oT 0,3 mo 0,5 MM B depMmax; paspyliecHHe
3aLIMTHOTO CJIOSI BCIIEACTBHE COKATUs C OTOJIEHHEM apMaTypbl, HAKJIOHHAsI TPEIMHA 110 BCEMY CEYEHHIO
JJIEMEHTa PacKpbITHEM Oosiee | MM, pa3pylIeHHE OTHENbHBIX CTHIKOB CO CMEIICHHEM COEANHSIEMBIX
3JIEMEHTOB.

Pazpywenua - ToBpexxieHHs OETOHA IO BCEMY CEYEHHMIO JJIEMEHTa C BBITyYHMBAHUEM WIIN
Pa3peIBOM apMaTrypbl, B TOM YHCJIE C BO3MOKHBIM CABHTOM CMEXHBIX CEUEHHH; TPEUIMHBI Ha OMOPax
MIPOJICTHBIX KOHCTPYKIMHU (0aiKu, pepMBbl U T.I1.) C BRIXOJOM Ha HIKHIOIO TPaHb, C BBIKOJIOM OETOHA U
OTOJICHHEM apMaTyphl; TPEIIMHEI B AIeMeHTax GepMbl pacKkpeiTreM 6oee 0,5 MM.

9.3.9 Xenezo0eToHHBIE KOHCTPYKIHUH, KaK IPABHIIO, SBISIOTCS CTaTHYECKH HEOMPEIeTUMBIMHI
CHCTEMaMH, IO3TOMY pa3pyLICHHE OTIEIbHBIX 3JEMCHTOB WM YYAaCTKOB €IIE HE O3HAdaeT
pa3pyLIeHUs] KOHCTPYKIIMHU B LIEJIOM, M €€ HECYINasi ClIOCOOHOCTh MOXKET OBITh BOcCTaHOBIJIeHA. OTHAKO
KOT/1a pa3pyIlIeHNnH U TIOBPEXKICHUI MHOTO U TeM 0oJiee KOr/ia KOHCTPYKIMU YIpOXkKaeT o0pyleHue, To
B 9TOM Cilydae BOIIPOC BOCCTAQHOBJICHHS MJIM 3aMEHBI Ha HOBYIO KOHCTPYKIIMIO pelIaeTcs C y4eTOM
9KOHOMHYECKHX COOOPaKEHUH.

9.3.10 DmemeHTH! Kene300€TOHHBIX KOHCTPYKUHUH TIpH CEHCMHUYECKOM BO3JIEHCTBHH B
3aBHCHMOCTH OT COOTHOILICHHUSI HAarpy30K W NPOYHOCTHBIX XapaKTEPUCTHK MOTYT UMETh Pa3iIM4YHbIC
BUABl TmoBpekaeHWHd. Hambomee xapakTepHbIE TOBPEXKICHHS DJIEMEHTOB  JKEJIE300€TOHHBIX
KOHCTPYKIUH CXeMaTHYeCKH IIOKa3aHbl Ha prCcyHKax 9.14-9.19.

Ha pucynke 9.14 mokazaHpl OOBIYHBIC MOBPEXKICHHS 3alIUTHOTO CJIOS. DTH TMOBPEXICHHS HE
OTIaCHBI, HO CO BPEMEHEM BCJIEJCTBHE KOPPO3UHU apMaTyphl KOHCTPYKIHS OyJeT ocnabiaeHa U OKaXeTcs
B OITACHOM COCTOSIHUH. [103TOMY 3aIINTHBIN CIIOH JOIKEH OBITh 0043aTEIbHO BOCCTAHOBIICH.
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a - HaYaJlbHbIC TPEIUHBI B OCHOBAHHH KOJIOHHBI, 6 U 6 - OOHaKCHHE apMaTypPHOT0 KapKaca Ha
KOJIOHHE U OaJIKE TICPEKPBITHS
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Pucynok 9.14 - IToBpexneHne 3aUTHOTO CII0sI KeJIe300€TOHHOH KOHCTPYKIIUH
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a-6 - NOBPCIKACHUC IPU YBECIIMYCHUUN I/I3FI/I63IOIIICFO MOMCHTA, 2-€ - MOBPCIKJACHUC CTOCK KapKaca
TP HEAOCTATOYHOM KOCBEHHOM UX apMHUPOBAaHUHN
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Pucynok 9.15 - Cranuu noBpexaeHus KOJIOHH

IIpu neperpys3ke KOJOHH TOPHU30HTAlbHOM CEHCMUYECKOM HArpy3koil B 30HE 3HAaYUTEJIbHBIX
M3rHOAIOIIMX MOMEHTOB MOTYT BO3HHUKHYTh B apMmarype IuiacTudeckue nedopmarmu (pucyHok 9.15,
@). Ecmu 3TH MOMEHTBI MPEBBIMIAIOT HECYIIYH) CHOCOOHOCTh, TO MOXKET MPOU3OUTH MECTHOE
pa3pylIcHHE KOJOHHBI C BBIMyYHBAHUEM apMaTypsl (pHCYHOK 9.15, 6) win ee pa3pbiB U pa3apobieHue
6eroHa (pucyHok 9.15, g). [locnenuue Buapl pa3pyuieHui TpeOyIOT IPOBEACHHS HE3aMEITUTEIBHOTO
BBITIOJTHEHHMST BOCCTAHOBUTEIBHBIX PAa0OT M, €CIM Ha/lo, BBIIOJHEHUS HEOOXOIMMOTO KOMIUIEKCa



ycuiieHusa. XapakTep IOBPEeXICHUS CTOMKM Kapkaca, IpPHUBEICHHBIM Ha pHCyHKax 9.15, ez-e,
CBUJICTENIBCTBYET O HEIOCTaTOYHOM KOCBEHHOM apMHUpPOBAHMH, T.€. B 3TOH 30HE OKa3aJoch Maio
XOMYTOB JJIsl BOCIIPHSTHS ITOTIEPeUHOM CHiibl. ECIM TpeIuHbI MpoXoIsT Yepe3 Bce CeYeHue OeTOHa, TO
BO3MOJKHO JIa)K€ B3aMMHOE CMEII[CHUE BEPXHEH U HIKHEHN YacTel KoJoHHbI (pUcyHOK 9.15, ).

Ha pucynke 9.16 nzo0paxkeHb! 0ObIYHBIE BUABI ITOBPEXKACHUN OAOK MEPEKPHITHI M CTHIKA Bepxa
KOJIOHH C PHTENEM, KOTOPbIE BOSHUKIIN OT AEHCTBUSI OOJNBIINX CKANIBIBAIOIINX HANPSDKEHUH B pUTEIe U
OT YpE3MEPHOT0 M3TrHOAIOIIET0 MOMEHTA B CTOMKe. Ecin pacKpbITHE 3THX TPEIIMH NPEBHIIAET 2-3 MM,
TO KOHCTPYKIHS JJOJDKHA OBITh YCHUIIECHA.

Ecnu npu KOHCTpyHpOBaHMM 0ajlOK HE YYUTBHIBAIOT YCHJIMS JKECTKOTO 3aIlEMJICHHS B MECTax HX
onupaHus (CBapka, aHKEpHOE KPEIJIEHUE), TO B BEPXHEH 4acTu OaJKy B y3/1axX ONMUPAHMS BO3HUKAIOT
TPENIMHEI, TOKa3aHHbIe Ha pucyHKe 9.17, a, 6).
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@ - TPEIIMHBI B PACTAHYTON 30HE OalKy; 6 - MOBPEXKACHHS B BEPXHEM y3JIe PaMHOTO KapKaca

Pucynox 9.16 - IloBpexxaeHne KOHCTPYKIMH NePEeKPHITHS U JIEMEHTOB KapKaca
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a, 6 - TPEIIUHBI, BBI3BaHHBIE HEJOCTATOYHBIM APMUPOBAHUEM TOPIIA OATIKH, )KECTKO 3aKpETIICHHON

Ha OIOPE; 8, & - TPCIIUHBI B OaJIKe ¢ HEIOCTATOYHOM MIIOIIAABI0 CCUCHHUS OTOTHYTOM HITH MOTIEPSUHON
apMartypsbl; O - CMEIIEHUE TUTUT MOKPBITUS
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PucyHok 9.17 - [ToBpexieHue >xesie300eTOHHO!H OallKi Ha OTIOPHOM M IIPHOTIOPHOM Y4acTKax

ITpn HemocTaTOUHOM APMHUPOBAHMN KOHIIEBBIX yYacTKOB OAJIKU JUIS BOCTIPHATHS HOIEPEYHBIX CHII
B 3THX MecTax (pUCYHOK 9.17, 6, 2) BO3HHKAIOT KOCHIE TPEIIMHBI, KOTOPBIC B CIy4ae HMX MOJIHOTO
nepecedeHust OAJIKH CBHJCTENBCTBYIOT O TOM, YTO XOMYTHI pa3opBaHbl OO HaXOAATCS 3a MPEeIOM
YIPYrocTH, ¥ Hecyllas CHOCOOHOCTh OalKW MOANEP)KMBACTCS B 3HAYMTEIBHON Mepe 3a C4eT CHII
CYXOTO TPEHHSI.

[TpumMeps! TOBpEXACHUS KOHCTPYKIUHN (epMBI MOKPHITHS TTOKa3aHbl Ha pucyHKe 9.18. B ocHOBHOM
OTH MOBPECKACHNA BBI3BAHBI CJICAYIOUINMHU 00CTOATENLCTBAMU:

a) 00pa3oBaHHMEM TPELIMHBI BCJICJCTBUE CKAJBIBAIOLIMX YCHIIUA B 30HE COMPSIKEHHS BEPXHETO U
HIDKHETO T0SICOB;

0) HeloyueToM BEJIMYHMHBI YCHIIMSL B PAcTSHYTOM DJIEMEHTE HIDKHETro I1osica W, Kak CJeICTBUE,
HOSBJICHUEM 371€Ch TPEIIUH PACTSHKEHHs, a TakXkKe 00pa3oBaHUEM KOCBIX TPEIUH B palioHe y3ia u3-3a
HEJIOCTaTOYHOT'O YHCIIA MONIEPEUHBIX CTEP>KHEW apMaTyphl (XOMYTOB);

B) pa3gpobieHneM OeTOHa B CXKAaTOM JJIEMEHTE BEPXHEro Iosica M BO3HHMKHOBEHHEM TPEIIUH
OTpbIBa B HUCXOJIAIEM packoce (GpepMsl.
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a - TPEIIUHBI OT CKAJIBIBAIOIINX YCUIIUH B ONIOPHOM Y3II€; O - TPEIIUHbI, BBI3BAHHBIC PACTIKEHUEM
HIDKHETO 1105Ica ¥ IONepeYHbIMU CHJIaMH B OJJHOM U3 Y3JIOB JTOTO I05ICa; 6 - pa3Apo0iieHne OeToHa B
CaTOM DJIEMEHTE BEPXHETO MOsICa U TPEIIMHA OTPHIBA B HUCXOISIIIEM pacKkoce

Pucynok 9.18 - Pa3pymieHue srieMeHTa Keae300eTOHHON (hepMbl

9.3.11 Paboty 1m0 BOCCTAaHOBJICHHUIO WU YCHIICHHIO JKEJIe300€TOHHBIX KOHCTPYKIMIA BBITOIHSIOT C
UCIIONB30BaHHEM METajlla Pa3HOTO COpPTaMEeHTa, HaYWHasl OT JIETKOH apMaTyphl M KOHYas KPYHHBIMH
MPOKAaTHBIMH NPO(WIsIMH, a Takke OeTOHa BBHICOKOTo kimacca (Bbime B30) u monmnMepHBIX COCTaBOB.
[Ipn npoBeneHun paboOT 1O BOCCTAHOBJIICHHIO WM YCHJICHHIO KOHCTPYKLHMIT HEOOXOIMMO COOIIONATH
pexomenmanuu 1. 9.2.20 rHactosmero CBoxa IpaBuiL.

9.3.12 Pa3pymieHHBIH IUIOCKMH YYacTOK CTEHBI, OOOJIOYKH MM TEPEKPHITHS BOCCTAHABIMBAIOT
cnenyronM obpasom (pucyHok 9.19). PaspylieHHBIH ydacTOK pa30OHMparOT 10 HEMOBPEKICHHOIO
OeroHa, IpU 3TOM HEe MeHee 4eM Ha 12 ¢cM 0OHaXaloT KOHIIBI MMEIOLIEHCS] B KOHCTPYKIIMU apMaTypbl 1
BOCCTAaHABJIMBAIOT €€ IPOEKTHHIE XapaKTEPUCTHKU ¢ HeOOoJbIIMM ycwieHHeM (00brdHO OT 5 % 10
10%), u nanee ocymIeCTBIISIOT 00ETOHUPOBaHNE OETOHOM KJlacca Ha CTYIIEHb BBIIIE, YeM IPUMEHSIICS
paHee.

9.3.13 BoccTaHOBIEHHE WM YCHICHHE 3JEMEHTOB NepeKphITHs (pucyHOK 9.20) u Hecymiero
Kapkaca 37aHHs BBIIOJNHSIOT C YBEJIWYCHHEM MPOEKTHOIO CEYeHHs KOHCTpyKumuu. OOmas
HOCIIEOBATENILHOCTh IIPOBEICHUS PA0OTHl 3aKIIOYaeTcss B CIENYIOIEM: YAIIIOT OCTOH H
BOCCTAQHABJIMBAIOT apMaTypy Ha IIOBPEXKICHHBIX YYacTKaxX KOHCTPYKLHH; BBIIOJNHSETCS Hacedyka
MOBEPXHOCTH OETOHA (WM JaXKe IIOJTHOE YAAICHHE 3aIlUTHOTO CJIOS) Ha BCEM YCHIIMBAEMOM DIIEMEHTE;
3aTeM 9JEMEHT JOMNOJHUTEIBHOE apMHUpPYETCS C YCTAaHOBKOW XOMYTOB W PAacHpelesUTENbHBIX
CTep)KHEeW u OeToHHpyeTcs B omnaiayOke WM Topkperupyercs. Takoi crmoco0 sBisiercsi Haubolee
HaJISKHBIM, €CIIM yCTpauBaeMasi jkelile300eTOHHas 000JI0YKa MOJHOCTHIO OXBAaTHIBAET IIPOEKTHOE
ceyeHmue neMeHTa (pucynok 9.20, 6, 6).
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1 - moBpexeHHBIN yJacToK; 2 - HOBBIH 0eTOH; 3 - BOCCTAaHOBJICHHAS apMarypa

Pucynok 9.19 - Cxema BOCCTaHOBJICHHSI TOBPEKICHHOT'O IJIOCKOTO YYaCTKa JKeJIe300CTOHHON
KOHCTPYKIIUHU
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a - YCUJICHUE DJIIEMEHTOB TUTUTHI IIEPEKPBITUS; O - YCIIICHHE OATKHU C JJIEMCHTaMU IMEPEKPHITUS
00 KOJIOHHEI, TPUCIOHCHHON K CTCHE; 6 - YKPEIUICHHE CTBOJIA KOJIOHHEI, 1 - MOHOJTUTHAS
JKeJIe300eTOHHAS IUTUTa YCHIICHUS; 2 - 0aJika ¢ DJIEMEHTaMU MEePEKPHITUS; 3 - xKelle300eTOHHAast 0001Ma;
4 - xoJI0HHA

Pucynox 9.20 - Crioco0 ycuineHus ’Kene300eTOHHOW KOHCTPYKIINH

9.3.14 VBenuueHue Hecylield CIIOCOOHOCTH IKEIe300€TOHHON KOHCTPYKUUH B OOJBIIMHCTBE
CJIyJaeB JOCTUTACTCS YCHIICHUEM €€ MTPOKATHBIM METAIOM. DTO HanboJiee poCcToN Crioco0 yCHICHNUS.
IIpn >TOM MOBPEXKIEHHBIM 3JEMEHT YKPEIUIAIOT IOCTATOYHO JKECTKOM KOHCTPYKLUMEH W3 YroJka,
IBeJUIepa WX APYroro npoQuisHOro MeTaula, COSIMHEHHOTO ¢ HUM, YTO IIO3BOJISIET CYLIECTBEHHO
YMEHBIIUTh YCHIHS B jkene300eroHe (pucyHok 9.21). OueHb 4acTO yCHWJIMBAGMBIA 3JIEMEHT MPOCTO
OXBAThIBAETCS METANIMYECKUM OaHJaKOM, KOHCTPYKIHMS KOTOPOTO JKECTKO NPHCOEOUHSETCS K
KeJ1e300eTOHY U B IOCIEAYIOIEM 00€TOHUPYETCs TMOO0 MOKPBIBAETCA 3allIUTHBIM COCTaBOM.

9.3.15 JlononHUTENBHBIA HECYIIUH 3MIEMEHT (PUCYHOK 9.22) MPUMEHSIOT ISl YCHICHUS TJIaBHBIM
o0pazoM Oanok mepekpbITus. [Ipu 3TOM co3maeTcs caMoCTOsTeNbHas METANIOKOHCTPYKIHS, YaCTUIHO
WIIM TIOJIHOCTBIO pasrpy’Karomas >XeJIe300€TOHHBIM 3leMeHT. B KkadecTBe TakoH KOHCTPYKIMH
MPUMEHSIOT OaJIKy, IINPEHTeNb, pepMy, TOTOTHUTENBHYIO CTOHKY, paMy U T.A.

Takyio KOHCTPYKIMIO BKJIIOYAlOT B pabodee COCTOSHHE IyTeM NOAKIMHUBAHUSA WM HATSHKEHHA
BUHTOBBIMHU YCTPOHCTBaMH.

a - yCWJICHHUE y4yacTKa IUTUTHI IEPEKPHITUS; 6 - YCUIICHUE PUTesIsl pAMHOI KOHCTPYKIINY;
6 - YCHJICHHUE KeJIe300€TOHHOM KOHCTPYKIMH MPUCOEIMHEHHBIM K Hell MeTayutoM; 1 - yronoxk;
2 - mBesuiep; 3 - XOMYTHI; 4 - METAJUIMYECKUH KOPCET

Pucynoxk 9.21 - BapuaHT yBenuueHus HeCyIIel cliocOOHOCTH KeJe300€TOHHOH KOHCTPYKINHI
MPOKAaTHBIM METAJIJIOM

9.3.16 Bce Gonbliee MpEMEHSHNE HAXOAAT CHEHHANBHbBIC KIICSIINe CPeICTBA BCIEACTBUE TOTO, YTO
KJISSIIINE CPEeACTBA OBICTPO TBEPICIOT, 00IaJat0T BRICOKOH MPOYHOCTHIO M anre3ueil (pucyHok 9.23).
[lpn pemoHTE TpeumIMH KJIEEBBIMH COCTaBaMHU JUIsi WX 3aIlOJIHEHUS] KCIOJNB3YIOT HECIO0XKHOE
00Opy/IOBaHHE M MPOCThIE IPUCIOCOOJCHUSI B BUAE TI'€PMETH3HPYIOIIMX JICHT U apMHUPYIOIIUX
HakJIaJoK (INoHOK). CieqyeT OTMETHUTb, YTO B IOCHIEIHEe BPpeMs pa3padoTaHO OOMBIIOE YUCIO HOBBIX
KJIEAIMX CPEACTB, OJHAKO B BOCCTAaHOBUTENBHBIX pa0OTax CJEOyeT HCIIOIb30BaTh TOJBKO
anpoOMPOBaHHBIE CPENICTBA, Y KOTOPBIX JOJDKHBI COYETATHCS MX XapaKTEPUCTHKU MO MPOYHOCTH U
rapaHTHPOBAHHOM JOJITOBEYHOCTH.
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a - yCUIIeHUe C IOMOIIBI0 OaJIKy; O - yCHIIEHHE IIIIPEHIeNIbHON KOHCTPYKIUEH; 6 - yCHIIeHHe
pasrpyxarompmMu pamam; 1 - kiuH; 2 - 6anka; 3 - WIIpeHrels; 4 - pa3rpyxaroias paMma
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Pucynox 9.22 - Ycunenue xene3006TOHHOW KOHCTPYKIIMH CaMOCTOSITEIbHON

METaJTIOKOHCTPYKLUEH
a)
1 4
1
4
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1

a - YCUWICHUC KOHCTPYKIHWHU 3alIOJTHCHUEM TPCIIWHBI U ITYCTOT 3MOKCUAHBIM KJICEM; o - ycuieHue ¢
HCIIOJIb30BAHHUEM IMOJIUMEPHBIX APMUPOBAHHBIX IITIIOHOK; 1- TPCIINHA, 2- OTBEPCTHUC I LITyHECpa;
3- TCpMETHK; 4- MOJIMMEPHBIC apMHUPOBAHHBIC HIITOHKH

Pucynok 9.23 - PeMOHT 1 ycuiieHHe xKele300€TOHHOH KOHCTPYKITHH C TIOMOIIBIO KIISSIINX CPECTB
9.4 YcuneHue MeTALINYEeCKUX KOHCTPYKINI KADKACHBIX 3JaHUA U COOPYKEHUH

9.4.1 YcuieHne METaUTUYECKUX KOHCTPYKIHMA OCYIIECTBISIOT C COOJIOJCHUEM CIICAYIOIINX
MIpaBUIIL:

a) CTalbHBIC W QJIIOMHUHHUCBBIC KOHCTPYKIIMHM BCJCICTBHE BBICOKOH MPOYHOCTH MaTepuaia |
CIOCOOHOCTH K Pa3BUTHIO IUIACTUYECKUX JedopMaiuii OTIHYAIOTCS TMOBBIIICHHOW HAJCKHOCTHIO U
celcMOCTONKOCThIO. ECTECTBEHHO, 3Ta XapaKTEpUCTUKA OTHOCUTCS K KOHCTPYKIMSIM U COOPYKEHHSM,
TPaMOTHO CHPOEKTUPOBAHHBIM M KayeCTBEHHO BBINOJIHEHHBIM B Hartype. B mnpoTUBHOM ciydae
pa3pyIIeHUEe MPH IKCTPEMATBFHBIX HArpy3Kax HEU30EKHO.

Cnemyer OTMETHTH, YTO NpPH HAPYIICHUH TPABHI OKCIDIYyaTallMHd CTaJIbHBIX KOHCTPYKITHHA
MOBPEXICHUE W AK€ WX pa3pylieHHe MOATOTABIMBACTCS, MPUYEM JOBOIBHO OBICTPO, KOppo3uei
MeTaia. B 3ToM 1uiaHe MHOTHE alfOMUHUEBBIE KOHCTPYKIIMM MEHBIIE TOABEPKEHBI KOPPOZHOHHOMY
BO3JICHCTBHIO;

6) HCO6XOIII/IMO HUMCTh B BUAY, YTO CEPBLE3HBIC MOBPCKIACHUA B MCETAJUIOKOHCTPYKIHUU 4YaCTO HE
OpocaroTcss B Iiaza M OOHApY)XUTh WX MOXKHO JIMIIb MYyTEM OCMOTPa C OJIM3KOTO PACCTOSHUSL.
OCOOCHHO 3TO OTHOCHUTCS K y3JlaM M CTBIKOBBIM COEOMHEHUsM. [loaTomMy oOciemoBanue
METAJUIOKOHCTPYKITHI JOJDKHO BBIMOJHATHCS CHCIHATMCTAME U ¢ OOJNBINION TIIATSIBHOCTHIO, TaK KaK
METalUl, KaK TIPaBHIIO, WCIONB3YETCS B HaWOOJIee OTBETCTBEHHBIX KOHCTPYKIHUAX, pa3pyIICHUE
KOTOPBIX BEJET K 0CO00 TsDKENBIM MOCIEACTBUAM. B 31aHUAIX U COOPYKEHHSAX - ATO HECYIIUH KapKac U
KOHCTPYKLHHU MOKPBITHST;

B) YCHJICHHE M BOCCTAHOBJICHHE METAJUTMUYECKNX KOHCTPYKIUI B CEHCMUYECKUX PaiOHaX MOJDKHBI
BBIIOIHATRCS 10  TPOEKTY,  pa3paboTaHHOMY  KBAIH(WIIMPOBAHHBIMHA  CIHEIHAIHCTaMH.
BoccranoButenbHbIE pabOTHI B MPOCTEHINX CIIydasX MOTYT OBITh NPOBEICHBI ITyTEM BOCCO3IAHUS
paHee CyIIeCTBOBaBIUIEH KOHCTPYKIMH C HMCHOJIb30BAHWEM THUIIOBBIX PEIIEHHH BOCCTAHOBJICHUS U
PEKOMEHAYEMbIX CIOCO00B YCHIICHHS. METaNIOKOHCTPYKIIUS Tepe] BOCCTAHOBUTEIILHBIMU paboTaMu
JIOJDKHA OBITh MAaKCHUMAJIBHO pa3rpyskeHa.



Ilepen mpuHATHEM peIIeHHS O Croco0e BOCCTAHOBIEHHS KOHCTPYKIUH HCIOJIB3YEMBIH MeTall
JOJDKEH OBITh TIPOBEPEH Ha CBapUBAaEMOCTh MO XHMHUYECKOMY COCTaBY, W OIpEIENIeHbl €ro
NPOYHOCTHBIE XapakTepucTuku. Ilpm HecBapuBaeMOCTH MeTajula ClEAyeT IperycMaTpuBaTh
COEIMHEHHE AIIEMEHTOB KOHCTPYKIMK Ha O0JTaX;

) paboTHI M0 BOCCTAHOBIICHHIO M YCHJICHHUIO METAJUIMYECKHX KOHCTPYKIMH, KaK IpaBHIIO, MEHEe
TPYZIOEMKH, YeM AaHAJIOTHYHBbIE Pa0OTHI ISl KAMEHHBIX M JKelIe300€TOHHBIX OOBEKTOB, HO K HX
BBITTOJHEHHIO JOJIKHBI IIPUBIICKATHCS ONBITHBIE PA00YHE MOHTAXKHHUKH;

J{) 00TOpeBIINe METANIOKOHCTPYKIUK K JalbHEHIIeH SKCIUTyaTalluk He IOMYCKAITCs, a METal
MOCJIE UX JIEMOHTaXKa B CTPOUTENLCTBE HE JOJKEH HCIIOJIb30BAThCA.

9.4.2 Merammnueckue KOHCTPYKIMU Oyiarojiapsi BBICOKOH IMPOYHOCTH MaTepHaia OTJIMYAI0TCS
HEeOOJIBIIMMHU CEUYCHHSIMH 3JEMEHTOB W OOBIYHO CHJIBHO HampsbkeHbl. [1oaToMy Jaske HeOOIbIIHe
OTKJIOHCHUA OT MPOCKTHBIX M'COMETPUUCCKHUX PASMEPOB U MOTHYTOCTH 3JIEMEHTOB HCAONYCTHUMBI, TaK
KaK CO34arT AOIIOJIHUTCIIBHBIC ITOJISL HaHpﬂ)KeHHﬁ. HexauecTBeHHBIN MOHTAa>X, B TOM 4YHUCJIC MCIIKHC
OomMOKN B KOHCTPYMPOBAaHHHU, BEAyT K 0Opa30BaHWIO KOHLEHTPALMH HANPSHKEHUH B ONpEeTICHHBIX
TOYKaxX WJIM 30HaX, a MPH CEHCMUUECKOM BO3JCUCTBHHU BIMSHHE 3THUX (pakTopoB ycyryomsiercs. Kpome
TOTO, CJIEyeT UMETh B BUJLy, UTO ITPU COBPEMEHHON METOJMKE pacdyeTa B OTJIENBHBIX 30HaX WU y3J1aX
Marepual METAUIOKOHCTPYKIUA MOXKeT paboTaTh Ha MpejeNie PACUYETHBIX XapaKTEPUCTHK MO
MPOYHOCTH.

9.4.3 BcenenctBre HEOONBIIOTO CEUEHHs DJIEMEHTOB M BBICOKOTO B HHX HAMpsDKEHHs, Haubolee
OMACHBIM MPEACTbHBIM COCTOSHHEM B METAUIMYECKUX KOHCTPYKIHUSX OOBIYHO SIBISETCS HOmeps
ycmoutuugocmu. Takoit xapaktep AehOPMHUPOBAaHUS MOXKET HMETh MECTO Kak B MacmTradax
KOHCTPYKIIMU B UEJOM, TaK U B OTACIHLHOM 3JIEMEHTE, M B JIOKAJIBHON 30HE JJIeMEHTa WM y3la.
[TosTomMy Hambonee OOIIUM MEPONPHUITHEM IIPH YCHJICHHH METAUIOKOHCTPYKIUH JIOJDKHBI OBITH
Ppa3IMYHbIC MEPLI 110 MMOBBIMICHUIO €€ YCTOI‘/II‘-II/IBOCTI/I.

9.4.4 B ornnuue OT MPOYUX KOHCTPYKIIMOHHBIX MAaTEpUaloB, IMPHUMEHSIEMBIX B CTPOMTENHCTBE,
MeTai (CTanb ¥ allOMHHHIN) B OJJMHAKOBOH Mepe XOpPOIIO COMPOTHBISIETCS PACTSDKEHHIO, CKATHIO U
caBury. Meraiur cnoco0eH K pa3BUTHIO 3HAYUTENBHBIX IUIACTUYECKHX JAedopMaiyi, KOTOopble
CYIIECTBEHHO MOBBIIIAIOT HECYIIYI0 CIOCOOHOCTh T'PaMOTHO CIPOEKTUPOBAHHOM KOHCTPYKIMH, B
YaCTHOCTH, MIPUA CEHCMHUYECKOM BO3IEHCTBHU. DTH NeOpPMaLiU CITOCOOCTBYIOT PEITaKCAIIH BBICOKHIX
HANpPSDKEHUH U MepepacipeiefiCHAI0 YCUIINI B CTATHYECKU HEOIPEISIMMbBIX CHCTEMaX M 30HaX, B TOM
gucle B y31ax gepMm u pam. Cieayer Takke OTMETUTh, YTO IUIaCTHIeCKHue Ae(hOpMaIii yMEHBIIAIOT
YCTOWYHMBOCTh CHUIIBHO CXKATBIX AJIEMEHTOB.

9.4.5 B y37ax U CThIKaX KOHCTPYKIMH CYLIECTBYET OOBIYHO CIIOXHOE HAMpSIKEHHOE COCTOSHHE.
IIpy HapylIeHUM TEXHOJOTHMU CBapKH 31€Ch, IOMUMO HEXENIATEIbHON KOHLIEHTpALUM TEPMHUYECKHUX
HaIPSDKEHUH, MOTYT BO3HUKHYTH 30HBI C XPYIIKUM COCTOSIHUEM MeETajllla U, KaK CIEJCTBHUE, XPYIIKOE
paspylieHue, HanpuMmep, CThIKA.

XpynKoMy pa3pyLIeHHIO OOBIYHOM CTajH CIIOCOOCTBYET TaK)ke HU3Kas TeMIleparypa, MO3TOMY B
CEBEPHBIX paiioHaX HEOOXOAUMO MPUMEHSATH METAJII CIIEIUABHBIX MapOK.

9.4.6 Kak mpaBwio, HauOOJbIINE HANPSHDKEHWsS KOHLEHTPUPYIOTCS B TIOBEPXHOCTHOM CIIOE
3JIEMEHTOB METAJUIOKOHCTPYKINH. [103TOMy /1ake MOBEPXHOCTHBIE X MTOBPEKACHHS HEJOMYCTUMBI, a
B OKCILUTyaTallHOHHOM COCTOSIHMM KOHCTPYKIUH JOJDKHBI OBITh HaJEKHO 3aIINIICHB! OT KOPPO3HH.

9.4.7 Cranp sBJII€TCSI XOPOIIUM KOHCTPYKIIHOHHBIM MaTE€pHAJIOM M, KpOME TOTO, B WH)KCHEPHOU
MPAKTHKE HAKOIUICH OOJIBIION OTBIT MPOSKTUPOBAHMUS U IKCILUTYyaTAllnH METAIUTMYECKUX KOHCTPYKIIHM.
Tem He MeHee, aBapuU CIIy4alOTCSd U C HUMH, TaK KaK KOHCTPYKIMH U3 METaula, B OTIHYHUE OT
JKENe300eTOHHBIX U KAMEHHBIX, IPOCKTUPYIOTCS, KaK MPAaBUIIO, CTATUYECKH OMpeaenuMbIiMu. [loaTomy
Y HUX CpPaBHUTEJIIBHO CKPOMHBIM pe3epB B MEPEPACIPENCICHUM YCWIMH, HaIpUMep, JIOKAJIbHBIC
MOBPEXIIeHUs (BBIXOJl U3 CTPOSi OJTHOTO M3 3JEMEHTOB WMJIM OJHOM CBSI3HM) BJIEKYT 32 COOOO0 MOTEPIO
Hecylel CIOCOOHOCTH BCeil KOHCTPYKIIMH, & €CIT OHa SIBJISETCS OCHOBHBIM HECYIIMM 3JIEMEHTOM
3JIaHHSl M COOPYIXKECHUS, TO MOXKET Pa3pyLIMTLCS U Bech 00beKT. HeoOXoauMo Takke HallOMHHUTB U O
HU3KOM HOPMAaTHBHOM «KO3(QHIMEHTE 3amaca» B COBPEMEHHBIX METAJUIOKOHCTPYKIHSAX, KOTOPBIH
MPUHST TAKUM BBHY CPaBHUTEIBEHO BBICOKOH OJJHOPOHOCTH 3TOTO CTPOUTEIBHOTO MaTepHala.

9.4.8 OcHOBHBIC TPUYUHBI, TPUBOAAIINE K PA3pyIICHUIO METAJUIOKOHCTPYKIMH, - 3TO Je(EKThI
MOHTaXa WM W3TOTOBJICHHUS, WCIIOJIb30BaHWE MeTala C XapaKTepUCTUKAMH HIDKE IPOEKTHBIX
3HAYCHHUH, OIMMOKM MPOEKTa K, TJIaBHBIM O00pa30M, HEMOJHBIA YYeT BO3MOXKHBIX HArpy30K H
HEIOCTaTOYHAs CHcTeMa KOHCTPYKTUBHBIX cBs3ed. Hampumep, 60 % aBapwii IpOMCXOAUT BO BpeMs
CTPOUTEJIHCTBA, KOT/Ia HE BCE 3JIEMEHThI KOHCTPYKIIUK COOPAHbI U 3aMKHYTHI B CTHIKAX M y3Jax.

CratucTvka CHeIyolmuM o0pa3oM oneHuBaeT (akTopbl (HEMOCPEACTBEHHBIE IMPUYHHBI),
BBI3BABILNE PA3PYIICHUE METAITIOKOHCTPYKLIMMN:

motepst ycroiuuBoctH - 41 %);

pa3pylIeHue CBapHOro coenuHenus - 23,8 %;



paspylieHue 10 OCHOBHOMY MeTaiuty - 22,2 %;

Jpyrue nNpuuuHsl - 13 %.

ITpn 3emuteTpsiceHNMHM METAUIOKOHCTPYKLIMHM BeXyT cels, Kak NpaBHIO, HaJIekHO. B ciydae
OOpyIIeHns] KOHCTPYKIHMH, pAacCUMTaHHOW Ha peaJlbHOe CEHCMHUYECKoe BO3JCHCTBHE, CIEAyeT
NPUYUHON 3TOr0 COOBITHS paccMaTpUBATh HE 3eMIIETPACEHHE, a Je(EeKThl KOHCTPYHPOBAHUS WM
MOHTaXa.

9.4.9 TlonaTne moTepHu YCTOMYMBOCTH OUYEHHb Pa3HOOOpPA3HO, HO OCHOBHOHM MPUYHHOW SIBIIIETCS
HEJOCTAaTOYHAs IKECTKOCTh CXKATOTO DJIEMEHTa KOHCTPYKUMH B IUIOCKOCTH, IEPICHIUKYJIPHON
JNEUCTBYIOIIEMY YCHIHMIO. B pesynbpraTe 3TOr0 INPOHCXOIMT HE IPEAyCMOTPEHHAs pacyeToM
nedopManys 3JIeMEHTa, YBEIIMYUBAIOTCS KpaeBble HAPSDKEHU, IIpoLiece AeOopMallii pa3BUBACTCS, B
pe3ynbpTaTe Yero 3JeMEHT BBIKIIOYaeTcsl W3 paboThl mim paspymaercsa. Ha pucynke 9.24 mokasana
MECTHas MOoTepA yCTOﬁ‘IHBOCTH B BUAC CMATHUA CTCHKU HHHHHI{pH‘IeCKOﬁ KOJIOHHBI KapKaca 31aHuA C
oOpa3oBaHueM rogpa Ha CTEHKE OOOJIOYKH OT M3TMOAIONIEr0 MOMEHTA, IPEBHIIAIONIEr0 MPeAeIbHOe
3HaYeHHEe MOMEHTa COIPOTHBIICHHS CEYEHHs KOJOHHBI, a TakkKe TII0Ka3zaHa 1oTreps (OPMEI
TIONIEPEYHOT0 CEYeHMsl JIByTAaBPOBOI OajKM MpW JEHCTBMM Ha HEE COCPENOTOYEHHOH CcHIilbl 0e3
MECTHOTO YCHJIEHHS TOJIKH JIByTaBpPa, IPEAYCMOTPEHHOTO HOPMaMH.
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a - cMATHE UWIMHAPUIECKOi 0000uky (TpyOs!); 6 - AehopManys IByTaBpOBOK OAJIKH OT
COCpPEeOTOYCHHOM HAarpy3KH; 6 - H3THO KOJIOHHBI 110]] HArpy3KOH

Pucynok 9.24 - MecTHas moTepsi yCTOWYUBOCTA METAITUIECKONH KOHCTPYKITUU OT YPE3MEPHOTO
M3ru0aroIero MoMeHTa

9.4.10 Ilpm HemOCTATOYHOW IKECTKOCTH CXXHMAeMOW KOHCTPYKIMH WJIM IIepBOHAYalbHOW ee
nedopmanuu  (HampuMmep, CTOMKM), BO3HMKIIEH IpH TIEPEBO3KE HMJIM BO BPEMS BBINOJHEHUS
MOHTaXHBIX Pa0OT, MPOUCXOAMT IOTEpPs] €€ YCTOWYMBOCTH M3 IUIOCKOCTH (pUCYHOK 9.24). UToOBI
n30eXaTh MpU CEHCMHYECKOM BO3JEHCTBHM MOJOOHOTO Pa3BUTHSI COOBITHH, KOHCTPYKIMS JOJDKHA
OBITH paccunTaHa Ha MPOAOIBHBIA U3THO C YIETOM ee THOKOCTH IIPU OIPEZETICHUH COOTBETCTBYIOMIECH
KPUTUYECKOW CHIIBI.

AHaNOrHYHBIA TpOLIeCC MPU CEHCMUYECKOM BO3JEHCTBHM MOXKET MPOHCXOANTHh B METATIMUECKUX
KOHCTPYKIMAX MOKpbITHA. Ha pucynke 9.25 mokazana moteps oOuied yCTOHYMBOCTH DJIEMEHTOB
(depMbl B OOJBLICTIPOJIETHOM TMOKpPHITUH, TAe Aedopmaius (epMbl M3 CBOCH IJIOCKOCTH BbI3BaHA
HEJIOCTATOYHOM MPOYHOCTHIO MOIEPEUHBIX CBS3EH MM HApyUICHUSIMH, JTOMYIICHHBIMH IIPU MOHTaXe
MOKPBITHS.

9.4.11 PazpyuieHne CBapHBIX IIBOB MPOMCXOJUT MM HEIOCPEICTBEHHO IO IIBY B pE3YyJIbTaTe €ro
cpe3a, WJIM II0 OCHOBHOMY METaUly KOHCTPYKIMM B 30HE IIBa BCJEICTBHE BO3HHKHOBEHHS
KOHIICHTPAIIMH HAIpSDKEHUH, BBI3BAaHHBIX CBAPKOW WM XPYNKOCTBIO MeTayuta. Takne nedekTsl, Kak
NPaBWJIO, SIBISIOTCS PE3YJIbTaTOM HEMPaBUIBHOW TEXHOJOTHMH CBapOYHBIX pPadOT, MPHUMEHEHHS
HETIOJIXO/IAIIIEH K KOHKPETHBIM YCIOBHUSIM MapKH JIEKTPOJIOB MM HU3KOH KBaIH(UKAIIMK CBAPIIUKOB.

Pazpymenne nmo MeTauTy Kak IepBOIPHYNHA OOPYIIEHHUSI KOHCTPYKIIMK BO3HUKAET B PE3YJIbTATE €€
M3TOTOBJICHHS (XK€ OTJECIBHON €€ YacTH) U3 METajula HEPOKAaTHOW MapKW WJIM BCJIEACTBHE OIINOKH
B pacuere.
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a - GpOHTABHBIN BU PACKOCHOH (epMBI; 6 - pacmoyiokeHre (hepM B IUIaHE CO CXEMOit moTepH
YCTOHYMBOCTH (POPMBI OHOM (hepMBbI U3 ee TWIOCKOCTH; 1 - BepTHKaIbHBIC CBSI3H; 2 - (hepMBI;
3 - popma noTepu

Pucynok 9.25 - [Toreps obmieli ycTroifunBocTH (pepMbI B cOCTaBE MOKPBITHS

9.4.12 B OTHOWICHUU CTaJIbHBIX KOHCTPYKIHUI TMOHITHE «BOCCTAHOBICHHE)» MPUMEHHMO JIAIIb B
HeOoNbIION Mepe, Tak Kak B OCHOBHOM 9TO KacaeTcs BCIIOMOTATEIbHBIX  CBS3EH.
MeTamIioKOHCTPYKITMIO MOXKHO YCHIINTH, 3aMEHUTh HOBOW, HO BOCCTaHABIIMBATH pa3pYIIHBIIHIACS
JJIEMEHT, KaK 3TO JenaeTcs OOBIYHO B KaMEHHOW CTEHE WM B JKEIe300€TOHHOW KOHCTPYKITHH,
MPUXOIUTCSA PEAKO, TaK KaK IOCIe pa3pyIlIeHHs Oake OJHOTO CTHIKA WM 3JEMEHTa OCHOBHOM
HeCyIIel KOHCTPYKILMH, KaK IpaBmIIo, cieayeT obimee oopymenne. [1o3ToMy B HaCTOSIIEM IIyHKTE U B
. 9.4.13-9.4.18 paccMaTpHBalOTCs TOJIBKO CIIOCOOBI ycuiIeHHs. UTO ke KacaeTcs BOCCTAHOBJICHUS
OTJIEJIBHBIX Pa3pyIIUBIINXCS AJIEMEHTOB, €CIIM B LEJIOM KOHCTPYKLHS COXpaHMJach, TO OHa MPOCTO
MIPUBOAUTCS B IIEPBOHAYAIBHOE IPOEKTHOE COCTOSIHUE, BOBMOYKHO C HEKOTOPBIM YCHIICHHEM.

9.4.13 JIns yMeHbIIeHUs YCWIMH B HauOojee Harpy>KeHHBIX WIM MOBPEXICHHBIX DJIEMEHTaxX B
CYILIECTBYIOIYI0 KOHCTPYKIMIO BBOJST JOINOJHHUTENbHbIE Hecylue aneMeHTsl. Ha pucynke 9.26, a
MOKa3aHO TO/BEACHHE IONONHUTENBHBIX 0ajloK, MpeTHa3HAaYeHHBIX IS Pa3rpy3KH CYIIECTBYIOMINX
Oarmok, a Ha pucyHke 9.26, 6 TIOKa3aHa cXxeMa YCTPOMCTBA HANpATAEMOU 3aTSHKKH IS YMEHBIICHHUS
M3rubaronero MOMEHTa B IIpoJieTe OaJKH.

Jns pasrpy3kd KOJOHHBI KapKaca MpH OTCYTCTBHU JOMKPATOB HCIIONB3YIOT CIIOCOO MOIBEACHUS
JIOTIOJTHUTEBHBIX MPETHANPSHKEHHBIX CTOEK, KOTOPHIE COCTOST M3 BIOKEHHBIX OJHA B APYTYIO IBYX
TpyO, CBapEHHBIX 10 KOHIIaM. TpyOBbI JOKHEI OBITH CBapEHBI TOT/A, KOTZIAa TeMIIepaTypa CIeHaIbHO
HarpeBaeMoil HapyxHo# TpyObl mocturHeT (400-500) °C, a moTOMY IOCJIE OCTHIBAHHS BHYTPEHHSISI
TpyOa OKa3bIBACTCS CXKATOH. YCTaHOBHMB M PACKPENHUB TaKYIO MPEIHANPSDKCHHYIO CTOMKY, HApyKHYIO
TpyOy pa3pe3aroT M0 OKPYKHOCTH BO3JIE HIDKHErO IBa, IOCJe Yero BHYTPEHHss TpyOa, ymepras B
purenb, pacIIMpssCh, pa3rpykaeT KOJOHHY. 3aTeM HapyKHas TpyOa IO pa3pe3aHHOMY Iosicy
CBapUBaeTCs HaKJaJKaMH M TaKkXke BKJIIOYaeTcs B paboTy. Takas mpoueaypa MoXeT OBbITh BBIIIOJHEHA
TaK)Ke C IMOMOIIBI0 OOBIYHON CTOWKM M JIOMKparta. Bo Bcex ciydasx MOJDKHBI OBITh IPEIyCMOTPEHEI
CTPaxOBOYHBIE MEPOTIPUSATHSI.

2)

a - YCUWICHUC C TOMOIIBIO JOMOJIHUTCIbHBIX 6aJ'IOK; 0 - ycunieHue Oanku ¢ IIOMOIIBIO HaHpHI‘aeMOﬁ
3aTAXKKH, 6 - CXEMa NOABEACHUA JOTTOJTHUTEIIBHBIX IMPEAHAINIPSHYKEHHBIX CTOCK IJIA pasTrPy3KH Kapkaca,
2 - YCUIJICHUE CI)CpMLI BBE€ICHUEM JOIOJTHUTEIIbHBIX JJIEMEHTOB B PEIIETKY 1- JOITIOJTHUTCIIbHBIC



pasrpyxatoiue 0aiku; 2 - Tajpen; 3 - JONOJIHUTEIbHBIE JIEMEHTHI PEIeTKH; 4 - CBapKa;
5 - mpeaHaNpsHKEHHBIE CTOWKH; 6 - KPEIUIeHUs IIPH MOHTaXe; 7 - pa3pe3Ka Mociie YCTaHOBKU
CTONKH; 8 - BHYTpEHHsIs CKaras Tpyda

Pucynok 9.26 - Cxema BBeJIeHUS JOMOJHUTENIBHBIX HECYIIUX JIEMEHTOB B YCUIIMBAEMYIO
KOHCTPYKIIHIO

Ha pucynke 9.26, 2 nmokazano ycwuieHne GepMBbl, TOBBIIIAONIEE HECYIIYIO CIIOCOOHOCTh BEPXHETO
T0sica B OJJTHOM CITy4ae M OIIOPHOTO y4JacTKa - B JPYTOM.

9.4.14 YcuneHre METAUINYECKUX KOHCTPYKIHMH YacTO BBINOJHSIOT YCTAHOBKOW IOTIOJHUTEIBHBIX
cBsi3ei, pebep, amadparMm, pacropok W T.OI. W NPUMEHSIOT U BOCCTAHOBICHUS WM yCHICHHS
MPOCTPAHCTBEHHOW CHCTEMBI OOJIBILIENPONIETHBIX HECYIIMX METAJUIOKOHCTPYKIMH. [aBHoe ero
npeaHa3HaYeHUE - 3TO JAOMOJIHUTEIFHOE YBEIMUSHNE KECTKOCTH U YCTOHUMBOCTH OT/AENBHBIX IIOCKUX
KOHCTPYKIUI U 3JIEMEHTOB, HE CBSI3aHHBIX MEXIy cO00H, 1 00beMHEHNE UX B €ANHYIO TPEXMEPHYIO
cucTeMy. YCTaHOBKa JIOTIOJNHHUTENBHBIX CBSI3EH Takke CHOCOOCTBYET JIydIlleMy pacHpe/iesIeHHIO
YCWIMH MEXIYy IUIOCKUMH HECYIIMMH KOHCTPYKIHSMH, COCTABJSIFOIIMMH ITPOCTPAHCTBEHHYIO
cucreMy. Hampumep, Ha pucynke 9.27, a TmOKa3aHBl JOMOJHUTENbHBIE peOpa, ITOBHILAIONINE
YCTOHYMBOCTH CTCHKH CBapHOI IByTaBpoBoii Oanku. Ha pucynke 9.27, 6 mpuBeneHa cxeMa yCTaHOBKH
JIOTIOJTHUTEBHBIX BEPTUKANBHBIX CBs3ell Mexny (epmamm mokpeiTua. st yBenmumueHmst oOmieit
JKECTKOCTH TIOKPHITHS B IUIOCKOCTH HIDKHETO mosica epM Ha pucyHKe 9.27, 6 IoKa3aHa cxema
YCTPOMCTBA IOTIOJHUTENBHBIX CBA3EH.

9.4.15 I1pu MOBpeXICHUU CTHIKOB, N3MEHEHNH KOHCTPYKTUBHOW CXEMBI, YBEIMUCHUN HAarpy3KH Ha
KOHCTPYKIIUIO U T.N. IPUMEHSIOT YCHICHHE COCIMHEHUN DJIEMEHTOB. YCHIICHHE COEIUHEHHH MOXKeT
OCYIIECTBIISITHCS ITyTEM CBAPKH WJIM MCIOJIb30BAHMUS BHICOKOITPOYHBIX OOJITOB, YTO BO MHOTHX CIydasix
npennoututensHee. Ha pucynke 9.28, a moka3zaHO ycHJIGHHE ABYMS METaUTMUYECKUMH I10JIOCAMU
CBapHOTO TaBpOBOTO TPOGMIIS, N3TOTOBJICHHOTO M3 JHCTOBBIX AyeMeHToB. Ha cxeme pucynka 9.28, 6
NPUBE/ICH BapUaHT YCHWJICHUS CTBHIKA IPOKATHBIX JBYTaBPOBHIX OajlOK C IOMOIIbI0O HAaKJIAJIOK,
NIPUBApEHHBIX K IMOJKaM M CTEHKaM JIByTaBpa, a Ha puUCyHKe 9.28, ¢ mOKa3aH CIocod ycWiIeHHs y3ia
CBapHOI (epMbl IyTeM HapamBaHUS Y3J7I0BOH (aCOHKH U BO3MOXKHOCTH YBEIHUYECHUS JIIHHBI
CBapHBIX IIIBOB 1 COOTBETCTBEHHO yBEIMUICHUS KECTKOCTH Y37Ia.

9.4.16 Ecnmm HeoOXOAWMO TOBBICUTH OOIMYI0 HECYIIYI CIIOCOOHOCTh KOHCTPYKIIMH IITHPOKO
MPUMEHSIOT TP BOCCTAHOBHTENBHBIX PabOTax YCHJICHHWE CEUCHHUs! DIIEMEHTOB. [IpW 3TOM JOMKHBI
co0II0aThCS CIEIYIONINE OCHOBHBIE IIPaBHIIA:

a) yCUIJIeHHE CeYeHUsI KOHCTPYKIIMH He JIOJDKHO HapyIIaTh ee [EHTPOBKY;

0) B pacTsHYTBIX JIEMEHTaX YCHJICHHUE JOJKHO OBITh JOBEIECHO JI0 Y3JI0B KPEIJICHUS;

B) YCHJICHHE M3rHOAeMBIX DSJIEMEHTOB JOCTATOYHO BBINOJHUTH HAa YYacTKaX, MEPeKPBIBAIOIINX
Y4aCTOK MaKCHMaJIbHBIX MOMEHTOB, IIPH 3TOM CBapKy IT0 IPUCOECIHMHEHHIO YCHIIMBAIOIINX 3JIEMEHTOB
CJIe/lyeT HaYMHATh C PACTSIHYTOU 30HBI;

I) BHEIEHTPEHHO C)KaTbhle O3JEMEHTHl JODKHBI OBITh YCHIICHBI TaK, 4YTOOBI yMEHbBILIAJICS
9KCIEHTPUCHUTET pabOUero CeyeHus;

J) BapUAHThI YCHJICHNS CEUCHUSI TOJDKHBI BRIOMPATHCS M3 COOOpaXKeHUH y100cTBa BejeHUs padoT U
TEXHOJIOTUYHOCTH CBAPKH.

a) 1
6)

@ - yBeJIMYEHUE IPOCTPAHCTBEHHON JKECTKOCTH OaJKH YCHINBAIOIINMHU pedpaMu; 6 - yCHIICHHE
(bepM MOKPBITHS IMArOHAIBHBIMU CTSKKAMU; 6 - CXeMa YCHJICHUSI IIEPEKPITHS TOJI0CaMU
JIMaroHaJbHBIX CBsI3eil Mexay hepMamu /It yBEIUYCHHs TOPU3OHTAIILHOM KecTKocTH; 1 -

JIOTIOJTHUTEJIbHBIE pedpa )KECTKOCTH; 2 - IOMOJIHUTEIbHBIE CBS3H; 3 - (hepMbl

PI/IC}/'HOK 9.27 - Ycunenue KOHCTPYKIIUN }IO6aBJ’IeHI/IeM 3JICMCHTA XKXCCTKOCTH U CBA3H



a) 6) 8)

a - YCUWICHHUEC TaBPOBOI'O CThIKaA JIMCTOBBIMHU DJIEMCHTAMU, 0 - YCUIICHUE CThIKA JIBYTaBPOBBIX Gaok
HaKJIaJKaMH1 U3 JIMCTOBOI'O METAJJIA; 6 - YCUJICHHUC y3Jia CBapHOﬁ (i)epMI:I MyTEM HapallluBaHUA
(I)aCOHKI/I; 1- YCUIIUBAEMOEC COCITUHCHNC, 2 - DJIEMEHTEI YCUJICHUA, 3- YCUJINBAIOIMEC HAKIIAAKH

Pucynok 9.28 - Ycunenue cTblka U COEIUHUTENBHBIX AJIEMEHTOB

[Ipumeps! ycumeHHs CXaTbIX M HM3THOAEMBIX 3JEMEHTOB MpPUBEICHB Ha pucyHke 9.29. Jlns
YCKOPEHHOT'O YCWJICHHSI METAJULIMYeCKOro 9JIeMEHTa, a Takke IPH OTCYTCTBHHM MeTaula MM
CBapOYHOT0 000PYIOBAHMS UCIIONB3YIOT IEPEBSIHHBIE OPYChs, KOTOPBIE JKECTKO KPETAT XOMYTaMU HIIH
Oontamy, oOecrevMBAIOIIMMU MX COBMECTHYIO PaboTy. YCHIEHHE MIBEIJIEPHOH OajKu BO3MOXKHO
OCYIIIECTBUTh €€ OOETOHMPOBAaHHEM C JIOTIOJHSIOUIMM apMaTyPHBIM KapKacoM, MPHKPEIICHHBIM K
Oajke; YCHJICHHE ODIEMEHTOB BEPXHEro I0sicCa METAUIMYECKOH (epMbl HECIOKHO BBIIIOIHUTH
pa3MelIeHeM MEXAy YroJIKaMH CILIOIIHOHM IOJIOCHI, KOTOPYIO COETUHSIIOT MPEPBIBUCTOH CBAapKOi C
JIBYX CTOPOH; NpH HEOOXOAWMOCTH MOXKHO YCHWJIMTH BBIOOPOYHO OJJIEMEHTHI (epMbl TpHU
HEJIOCTAaTOYHOM BOCIIPUSITHN UMH CEHCMUUYECKHX U IPYTUX HAarpy3oK.

9.4.17 W3meHeHWEe KOHCTPYKTHBHON CXEMBI SBISICTCS HamOojee paauKalbHBIM CIOCOOOM
YBEJIWYCHUS] HECYIIed CIOCOOHOCTH CYIIECTBYIONICH KOHCTPYKLHMH. OTO YCHJICHHE CBS3aHO C
BBEJICHUEM JIOMOJHUTEIBHBIX HECYIIHX SJIEMEHTOB M, KaK CIEJCTBHE, C N3MEHEHHEM HaIpsKECHHOTO
COCTOSIHHSI OCHOBHBIX YacTell KOHCTPYKIIHH.

Ha cxemax pucynka 9.30 mpuBemeHB NpocTeiIIne MpUMEpbl W3MEHEHHS IePBOHAYAIBHOTO
IPOEKTHOTO PEIICHHUS: BBEICHUE ITOJKOCOB M3MEHSET XapaKTep HaNpsHKEHWH B PUTeNsX W CTOMKax
paMHOM KOHCTPYKIMH; YCTPOWCTBO WINPEHTeNs M03BOJsieT A(P(EKTUBHO YMEHBIIUTh MPOJIECTHBIH
MOMEHT B 0ajKe, a CO37aBaeMoOe IIPH ITOM OceBOe Oo0kaTHe Oallku MPaKTHYECKH HE CYIIECTBEHHO;
yCTaHOBKa OIOPHOM CTOWKH B IpoJieTe (hepMbl ITO3BOJISET 3HAYUTENILHO yMEHbBIIATh HAMPSDKEHUS B ee
Mosicax W KayecTBEHHO W3MEHATh pPaboTy pemieTkd (OZHAKO B TIOCIEIHEM Cilydae BO3HUKAET
HEOOXOANMOCTh YCHJICHHSI HEKOTOPBIX y3JIOB M JJIEMEHTOB).

VYcunenne KOHCTPYKIMH C HM3MEHEHHEM CXEMbl ee palboThl TpeOyeT Cephe3HOTO pPacdeTHOTO
aHamm3a. TeM He MeHee, 3TOT CIOCO0 OTJIMYAeTCsl PsIOM JIOCTOMHCTB, OCHOBHBIE W3 KOTOPBIX
CJIE/TyIOIIHE:

- IMEETCsI BOSMOKHOCTB YCHJIUTB BCIO KOHCTPYKIIHIO B [IETIOM;

- BO3HHKAET BO3MOXKHOCTH PETYJIUPOBATh YCHIHA B 3JIEMEHTaX KOHCTPYKLMHU M JOCTHYb Hauboliee
OJaronpHATHOTO UX paclpeneeHus;

- MOXKHO HCIIOJIB30BaTh Takoe 3((EeKTHBHOE CPEACTBO, KaK MpEIHANpsHKEHHE 4YacTH WM BCel
KOHCTPYKIINY;

- CHOCO0 MPUMEHUM IPU HAJUYHMU B KOHCTPYKIIMU 3HAYMTENBHBIX OCTATOYHBIX Jedopmanuii, korna
JpyTHE CIIocoObl HE MOT'YT IPUBECTH K UCKOMOH 1L1eJIH;

- BO MHOTHUX CITy4asix He TpeOyeTcs pasrpy3ka yCHINBAeMOH KOHCTPYKIINH;

- BKOHOMHUYHOCTh PaCCMaTPHBAEMOI'0 METO/1a YCHIICHUS - CPABHUTEIBHO HEOOJIbIIIast TPYI0EMKOCTh
Y MaJIbIid pacxoJ] MaT€pHaJIoB.

9.4.18 Ilpn BOCCTAaHOBJIEHMH WIM YCWICHHH METAUINYECKUX KOHCTPYKLUHUH HEOOX0ANMO
cO0JTI0/1aTh CIIETYIONIIE TIPaBHIIa:

a) TPOEKT YCHWJICHHS NOJDKEH BBIIOJHATHCSA CIEHUATU3UPOBAHHON (10 METaUIOKOHCTPYKLIHUSIM)
MPOSKTHOM OpraHu3aneil i TOJDKEeH BKII0YATh Pa3iel 110 TEXHOJIOTHH IIPOU3BOCTBA PadoT;

0) OCHOBaHHMEM [yl TPOCKTUPOBAHUS YCHWJICHHS METAIOKOHCTPYKIMH CIy’KaT MaTepHallbl
HATYypHBIX OOCJENOBaHMWil, BKIIOYaIONIME Je(PEKTHYI0 BEAOMOCTh CO CXEMaMH IOBPEKACHUH W
Npe/IBapUTEbHBIC OLEHKH COCTOSIHUS HECYIIIMX 3JIEMEHTOB 00BEKTa;

B) oOcnenoBaHne (OCBUAETEIHCTBOBAHHE) KOHCTPYKLMHM HAYMHAETCS C HM3YYEHHsS HMMeEIoeics
MPOEKTHOM TOKYMEHTAIIMH 1 MaTEPHAJIOB IO €€ IKCILTyaTaluy.
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a - yCWJICHUE METAITMYECKOTO dJIEMEHTa JISPEBsIHHBIMU OPYChsIMH; O - yBEJIMUCHUE Hecylen
CIOCOOHOCTH HIBEJJIEPHOM OaiKku 00eTOHMPOBaHUEM (IIPUBEIEHA CXeMa apMHUPOBAHN); 6 - YCHIICHUE
BEPXHETO IM0sCa U PeIIeTKH (epMbl JOOABIEHNEM CIUIOIIHO MOJIOCH MEXIY YTOJIKaMHU; 2 - CXeMa
PacKoCHO# (epMbI ¢ 0003HAUCHUEM YCHIIUBAEMBIX JJIEMEHTOB CTAJILHBIMH TT0JIOCAMH WIIH YTOJIKaMU;

1 - ycrieHne cTepxHeH (pepMBl ITOJOCOBBIM METAIIIOM; 2 - YCHINBAEMbIe CTCP)KHH

PI/ICyHOK 9.29 - Ycunenue KOHCTPYKIHUU IMOCPECACTBOM YBCINYUCHHSA CCUCHNA OCHOBHOTO HECYIIECTO

JJIEMCHTA
a)
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@ - BBEZICHUE JOTIOJIHUTEJIFHBIX TIOIKOCOB B PAMHBIM KapKac; 6 - 100aBlIeHNE IITPEHTENS B
0aJ04HYI0 KOHCTPYKIHIO; 6 - BBEJCHUE JOIOIHUTEIBHON CTOWKH B MPOJIETe PepMBI C YCHIEHHEM
OIIOPHOTO y3J1a ¥ HOAKOCOB (PAacKOCOB); 1 - BBEAEHBI MOAKOCHL; 2 - BBEACH IINPEHTeNb; 3 - IOABEACHA
KOJIOHHA

Pucynox 9.30 - Ycunenue KOHCTPYKIMH IyTeM H3MEHEHUs IepBOHAYATIBHON KOHCTPYKTHBHOM
CXEMBI

[Tpu HaTypHBIX 00CIENOBaHUAX TIIATEIHLHO U3MEPSETCS KAKIBIA 2J1eMEeHT KOHCTpyKuuu. CBapHbIe
MIBBI M MPWJIETalomiasi K HUM 30Ha MeTajla OCMaTPHBAETCs ¢ MOMOLIBIO JIYIbI, TPUYEM 3Ta 30Ha Ha
mupuHy 710 20 MM J10JDKHa OBITH pacyMIieHa OT KPAacKH M PXKaBUMHBI 10 METALIMYECKOro Onecka.
BricoTa cBapHOTO 1IBa YyCTAaHABIMBACTCS C IOMOIIBIO CIIEIMAIBHOTO mabiioHa (Kanmopa);

r) pabOTy IO YCHJCHHIO CIEIYeT BBINOIHATH IPH OTCYTCTBHM BPEMEHHBIX HArpy30K W IIpH
HapyXHOW Temmeparype He Hike MuHyc 15 °C mis oObrgHOHN cTamy u He Hibke MuHYyC 5 °C s ctamu
KHIISIIEHN MIaBKHU.

Bo Bcex ciydasx npu yCUICHUM CBapHBIX KOHCTPYKLMM IO Harpy3Kkoil TeMieparypa MeTajia He
JOJIDKHa OBITH HIKE mopora XJ1aJJHOJIOMKOCTH;

)I) Ipyu YCUJICHUH 1IBOB HaIlJIaBKOM HaMpsH>KEHUE B YCUIIMBAEMOM JJICMCHTE HE JTOJDKHO IMMPEBBIIIATH
0,8 pacueTHOro CONPOTHBJIECHUS CTANH, a C IOBEPXHOCTHU LIBA 0043aTEIbHO MEXaHWYECKUM CIIOCOOOM
JIOJDKHBI OBITH yJJalIeHbl BCe Ie(eKTH;

€) 3ampemiaercss NPUMEHSITh KOMOWHHMPOBAHHBIC COCJMHEHHS, B KOTOPBIX 4YacThb YCHIIMH
BOCITPUHUMAETCS 3aKJICTIKaMH 1 0OJITaMH, a 9acTh - CBAPHBIMHU IIBAMH.

9.5 BoccTaHOBJIeHHE M YCUJIEHHE KPYTTHONAHEIbHBIX 3IaHUI U COOPYKeHMit

9.5.1 OcHOBHbIE MOBPEKACHHS KPYIHOMAHETbHBIX 3[aHUHN MTPU 3eMIICTPSICCHUU:

- KpecTooOpa3Hble TPEIIMHBI B MAHEIAX HapyKHBIX M BHYTPEHHHUX CTEH;

- MECTHBIC TPCIINHBI U oOHa)KeHHE apMaTtyphbl B MECTaxX CTBIKOBBIX COCJII/IHCHI/If/'I MmaHesnein MCXKIY
co00i1 U ¢ DIIeMEHTaMH MEePEKPBITHIA;



- TPEIIMHBl U MECTHBIE MOBPEXJICHHUA B MPOCTEHKAaX M B yIiax JIBEPHBIX U OKOHHBIX IPOEMOB C
OoOHa)XCHUEM apMaTypHOTO KapKaca;

- OTPBIB HAPYXHBIX MaHeJel OT MPUJIETaloIIMX K HAM ITONIEPEYHBIX CTEH;

- NOBPEXJCHUS aHKEPHBIX YCTPOICTB B CUCTEMAX KOMILIEKCHOTO MPEIBAPUTENBHO HANPSKEHHOTO
ApPMHUPOBaHMS BEPTUKAJIBHBIX U TOPU30HTAIBHBIX CTHIKOB 3/1aHHSI.

31aHMs U COOPY>KEHHS M3 KPYIHOIIAHEIbHBIX KOHCTPYKIHH, CIPOEKTHPOBAHHBIE 110 TPEOOBAHUIM
CHullI 11-7, xopomio BBIAEPKHBAIOT pacdeTHOE ceilicMuYeckoe Bo3aeicTame. [Ipwm 3TOM BO3MOXKHO
o0pazoBaHie HEOONBIINX TPEIINH M MEJIKHX HOBPEXKICHNH, HE HApYIIAIOMNX HECYIIYI0 CIIOCOOHOCTh
o0OBbeKTa.

[Tpu mpeBBIIEHNN 3€MIIETPSICEHIEM PACIETHOTO 3HAYEHUS] CEHCMUYIECKOTO BO3/IeHCTBUS Hanboee
MOBPEXIa€MbIMH MECTAaMH B KPYITHOIIAHEJIFHBIX 3/1aHHUAX SIBIIAIOTCS CTHIKOBBIE COSIHHEHHS B MECTax
MIPUMBIKaHHS Hapy>KHBIX CTEHOBBIX IaHeNeH K MaHeIsIM BHYTPEHHHMX CTEH, CO€AMHEHMs BHYTPEHHHX
CTEHOBBIX TaHeNeil Mexy coOOl, HapYKHBIX ¥ BHYTPSHHHX HaHeNell C IIMTaMH MEPEKPBITUS U TUTUT
MEPEeKPHITUS. APYT € Apyrom. lIpu 3TOM B KOHCTPYKUMSIX ITaHeNed 00pasyloTcs MHOTOYHCIICHHBIE
TPELIUHB], MCXOSIUE OT IOBPEXKICHHBIX YYacTKOB CTBHIKOBBIX COCAMHEHMH U U3 YIJOB,
00pa30BaHHBIX OKOHHBIMH U JIBEPHBIMH IIPOEMaMHU.

9.5.2 Menkue TpEIMHBI B MAaHENSAX, BHI3BAHHBIC DPACUETHBIM 3EMIICTPSICCHHEM, JIMKBUANPYIOT
3a4eKaHKOW WIM 3aTUPKOM [EMEHTHBIM WJIM TIOJIMMEPHBIM pPAacTBOPOM C IPOYHOCTHBIMH
xapakrepructukamu Ha 20 % OoJbIe MpoYHOCTH OETOHA HECYIITUX JIEMEHTOB TTaHEIH.

9.5.3 IlaHenu ¢ TpeuMHAMM B HECYIIMX KOHCTPYKIMSX TaHeleH, oOpa3oBaBIIMECS B PE3yIbTaTe
BO3/EICTBUSI 3€MIIETPSCEHUS] MHTCHCHBHOCTBIO MEHEE PAacUETHOTO 3HAYECHUS, CBUACTEIBCTBYIOT O
HEJIOCTATOYHOM TPOYHOCTH KOHCTPYKIMH. [lo3TOMy Takue KOHCTPYKIMH JOJDKHBI — OBITH
JIEMOHTHPOBAHBI WM YCUJIEHBI OJTHUM U3 CIEIYIOUIUX CIIOCOOO0B!

- YCTPOWCTBOM BHEIIIHEr0 METAIMUYECKOro KapKaca, paboTaloIero COBMECTHO C KOHCTPYKIHSIMU
3/1aHUS;

- YCUJECHHEM MOBPEXJEHHBIX IaHEeNeld apMaTypHbIMH CETKaMH C IOKPBITHEM CIIOEM
TOpKpeTOeTOHa.

9.5.4 BBIKOJIBI U MECTHBIE TTIOBPEX/CHUSI BOCCTAHABINBAIOT U YCHIIMBAIOT B Ka)KOM KOHKPETHOM
cilyyae MHIWBHIyalbHO, IPUBapHBas K apMaTypHOMY KapKacy BBIITYCKH M3 NPO(MIEHOTO MeTauia U
apMaTypsl ¢ MOCIEAYIOINM O0OETOHMPOBAHNEM ITOBPEKACHHOTO Y4acTKa OETOHOM Kilacca HEe MeHee
YCTaHOBJIEHHOTO IIPOEKTOM 3HAYEHHsI B BOCCTAHABIMBAEMOI KOHCTPYKIINH.

9.5.5 OropBaBmmecs OT TNONEPEYHBIX CTCH HAPY)KHBIE MAHENH CTATUBAIOTCA TSDKAMH,
MPOIYIIEHHBIMA HACKBO3b YEPE3 BCE 3aHME, WINM YKOPOUYEHHBIMU CTSDKKAMH C YIMOpPAaMH Ha TOPIIBI
BHYTPEHHHUX ITPOEMOB IONEPEYHBIX CTEH (CM. pUCYHOK 9.12).

9.5.6 Ilpu HemOCTaTOYHOW NPOYHOCTH COSIUHEHHU MaHeJdeld Mexny coO0OH ycuieHHe OOBeKTa
MOYKHO OCYIIECTBUTH C IMOMOIIBIO MIMOHOYHBIX COCAMHEHHH (CM. pUCYHOK 9.23, 6) ciemyomum
o0pazom:

- YCTQHOBKOW METalJIMYeCKuX CKOO W3 apMaTypHOHW CTainu JuaMeTpoM 8-12 MM B crenuaibHO
NpOpe3aHHble B JBYX CMEXHBIX IaHENsX Ma3bl, MIMPUHOH 2-3 cM M NIyOMHOW, JOCTHraromen
TIOBEPXHOCTH paboueil apMaTypbl MaHend; CKoOa yCTaHaBIMBAeTCA C MeETIe00pasHBIM OXBaTOM
paboueii apMaTypsl maHenH (TpH HEOOXOJMMOCTH, COSTHHEHHE CKOOBI C apMaTypoil OCYIIECTBIISIOT C
TIOMOIIBIO 3JIEKTPOCBAPKH); YCTAHOBJIEHHAss CKOOAa 3aueKaHWUBAaeTCsi OETOHOM WIIM PAacTBOPOM C
MPOYHOCTBIO, PABHOW IPOYHOCTH OETOHA MaHENH;

- YCTpPOMCTBOM IOJMMEpHBIX IIMOHOK B Ma3ax, NMPOPE3aHHBIX B OETOHE MaHEenu 10 pabouei
apMaTypsl; TMOJUMEPHBIE COCTaBbl B IIMOHKAX JOJDKHBI XOPOIIO COEAMHSITHCS ¢ OETOHOM MaHeNu H
MMETh NPOYHOCTHBIE XapaKTEPUCTHKH, HEOOXOAUMBIE AJIsl BOCIIPHUSATHUS M3THOAIOIINX U CKAJIBIBAIOIINX
YCHJIHH, BO3HUKAIOIIUX B TAHEISIX MPH 3eMJICTPSICCHUU.

9.5.7 TloBpexIeHHe 3JIEMEHTOB B CHUCTEME IIPEABAPUTEIBFHOIO HAIMPSHKEHHOTO apMHPOBAHUS
MAHENBHOTO 3/]aHUsl BOCCTAHABIMBAIOT PEMOHTOM WIIM YCHJICHHEM, €CJIM e€CTh HEeO0OXOJMMOCTh, BCEX
OCJIa0JICHHBIX YYaCTKOB, HCIIOJIb3ysT KOHCTPYKTHUBHBIE PEIIEHUS M CIOCOOBI IPOU3BOJCTBA padoT B
3aBHCHMOCTH OT TUIA MOBPEKICHHUS.

9.6 BoccTaHoBJIeHMe H yCHIIeHHUE IePeBAHHBIX 3AaHMI 1 KOHCTPYKIUH

9.6.1 [lepeBsiHHbBIC 30aHMS 00IAAIOT CIACSAYIOLIMMH KadyeCTBaMH:

a) XOpOIIO BOCIPUHUMAIOT CEHCMUYECKHE HArPY3KH BBy MX OTHOCHTENBHOH JETKOCTH, a TAaKXKe
yOpyro TOJATIMBOCTH MaTepuana ¥ Y3JOBBIX COEAMHEHHH HECYIIMX KOHCTPYKIMHA mpu
KpPaTKOBPEMEHHBIX TUHAMUYECKUX Harpy3Kax;

0) 37aHMS M COOpYXEHHsI W3 JiepeBa B CEHCMHUUYECKMX palioHaX OOBIYHO CTPOAT (C y4eTOM
MEXaHUYECKUX CBOWCTB JPEBECHHBI) BBICOTOI 10 Tpex sTaxkel. OTAenbHbIE KyJIbTOBBIE 3JaHMUA,



HarpuMmep KadeapaibHbli co0Op B T. AnMa-ATe, B KOTOPOM psiJi HECYLIMX KOHCTPYKLHH YCHJICH
METAUIMYECKUMH  CTSDKKaMH Ul BOCHPUSITHS PACTSATHBAIOIIMX M CKAJIBIBAIOIIUX HAINPSHKEHUH,
JIOCTUTAIOT BBICOTHI 24 M;

B) npu BeimoaHeHnH TpeboBanuii CHull 11-25 no monbopy HeoOXoauMMOro KadecTBa JAPEBECHHBI
JUIL KOHKPETHBIX YCJIOBHH JKCILTyaTaluu o0beKTa M obecrieueHHs: TpeOOBaHUH MO MPOEKTUPOBAHHIO
CEMCMOCTOMKHMX KOHCTPYKIMH NEPEBSIHHBIC 3JIaHHUS W COOPYKEHHS MOTYT OBITh JOJTOBEYHBIMH H
HaJIS)KHBIMH, BBIJICPKUBAIOLNINMH 3eMIIETPACEHNS 10 9 6ayuioB BKIIIOYMTEIBHO, YTO IOATBEPIKIAACTCS
MaTepuaraMu OOCIeOBaHUS IIOCIEACTBHI 3eMJIECTPSICEHHH WHTCHCHBHOCTRIO 8-10 OamioB B
[Ipubaiikanse u 9 6amoB B 1. Anmma-ArTe.

9.6.2 [lepeBsiHHBIC 310aHHS BBICOTON B OAMH-ABA 3Ta)Ka, IOCTPOCHHbIE B BUJE IEPEBSIHHOTO Cpyoda
(deTplpex-, MATH- WINM IIECTHCTEHHOTO) W3 OpeBeH H Opyca, BBIOCPKHUBAIOT 3EMIIETPSICEHUS
MHTEHCUBHOCTBIO 7-8 OayutoB 0€3 CYIIECTBEHHBIX IOBPEKACHHH HECYIIMX KOHCTPYKUHMH, a IpH
3eMJIETPSICCHUSIX B 9 OaioB OTMEYaeTcsi CMENIeHHWE C KaMEHHOTro (yHIaMEHTa He3aaHKePEHHBIX
HIDKHHX BEHIIOB, a TaKKe B3aMMHOE II€pEMEIeHHE OTIEIbHBIX DPSJIOB HE3aKpEIUIEHHBIX OpeBeH
(OpycoB) IO OTHOIICHHUIO APYT K PYTY.

9.6.3 JlepeBsiHHBIE KapKacHble 3/aHMs (C MOJKOCAMU M JIByXCTOPOHHEH OOIIMBKOI C JIETKMM
HECTOpaeMbIM yTEIUTUTENEM) MpH 3eMIIETPSICCHHHM WHTCHCHBHOCTBIO 7 OaIoB HE IONydaroT
MOBPEXJICHHE, TPH BOCHMUOAIHHBIX 3EMIICTPSICEHHMSX OTMEYAloTCs TOBPEXKICHUS B  y3/ax
JIEpEBSIHHOTO KapKaca M B MecTax CBOOOIHOTO OTMMPAaHUsI OAIIOK MEPEKPHITHS Ha PaMbl KapKaca, a Ipu
9-0aJUTEHOM 3eMIICTPSICEHHH Pa3pyLIaloTCcsl OCTabIeHHbIe BpYOKaMH Y3kl paMHO-CBS3€BOTO KapKaca.

9.6.4 Konctpykuuu u3 nepeBa ((epMbl, KapKachl) B KOMIUICKCHBIX 3/IaHHAX H COOPYKECHHUSX
MOBPEXIAIOTCA B y3JaX, CTBIKAX M B TIEPErPYNKEHHBIX 3JIEMEHTaX, OJHAKO WX OOpYIIEHHE NpH
pacyeTHOM CeHiCMUUECKOM BO3/ICHCTBUH B OCHOBHOM He HaOJII0IaeTCsl.

9.6.5 KamenHble neun, 0COOEHHO UX JBIMOBBIE TPYOBI, B JAEPEBSHHBIX 3JIAHUSAX, KaK IPaBUIIO,
MOJTYYalOT TOBPEXICHUS YK€ IPU 3eMIICTPSICCHUM MHTCHCHBHOCTBIO B 7 OaijioB, Tak Kak KIajKa
KUPITUYHOM MeYH, OOBIYHO BBINOJHIEMAs Ha TIMHSIHOM PacTBOpE, HE BBLAECPIKHBAET TOPU30OHTAIBHOTO
CeiCMMYECKOTO BO3JIEHCTBHA, a IIeyHas TpyOa, IpeAcTaBisiomas co0oil CBOOOAHO CTOSIIMHA
KUPIUYHBIN CTONIO, OCNabJIeHHBIH ABIMOXOJOM, M Ha CaboM CBS3YIOIIEM pacTBOpE, HE MOXKET
BBIJIEP)KaTh CEHCMHUYECKHE KoJieOaHus 0e3 ITOBPeXXICHUS.

9.6.6 OOpymIeHHbIE 3IE€MEHTHl KHPIUYHONH TPYOBI YacTO pa3pyllaloT KPOBIIO M JCPEBSIHHYIO
OOIIMBKY KPBHIIIIH.

9.6.7 BoccraHoBieHHE KOHCTPYKIHMH JEpEBSHHBIX 3JaHUM 3aKitodaeTcsi B pa3dopke
MOBPEXICHHOTO 3JIEMEHTA M €T0 3aMEHE Ha PaBHO3HAYHBIN MIIM O0JIee ITPOUHBIH.

9.6.8 CmemenHble ¢ GyHIaMeHTa BeHIIBI OpPEBEHYATOr0 WM OpycyaToro 37aHusl BO3BPAIIAlOT Ha
NpeXHee MEeCTO JOMKparaMu JMOO TpocaMH, HaTsDKEHHE B KOTOPBIX CO34aeTcs JieOelKaMH WM
YCHJIMEM JOCTATOYHO MOIIHOTO CTPOUTEIBHOI'O MEXaHU3Ma. Y CTAHOBJICHHBIE B IPOEKTHOE TIOJIOKEHUE
BEHIBI CTEH 3aKpeIUBIIOT 10 YIiaM 374aHus K (YHIAMEHTY aHKEPHBIMH KpPEIUICHHSMH B BHJIE
METaJUIMYECKUX CTepKHeH auameTpoM 16-18 Mm.

9.6.9 VYcunenune OpeBeHuarhix (OpycuaTbiX) U KapKacHBIX 37JaHUH BBIOJHSIOT JOTOJIHUTEIBHON
OOIIMBKOW Hapy>KHOH TOBEPXHOCTH CTEH IIITyHTOBAHHBIMU JOCKaMH (BaroHKOW) IMOJ YIJIOM K OCH
BEHIIOB OpEBEHYATHIX 3[aHU WIIM K HalpaBJCHUIO JIOCOK INEepBOHAYAIBHOM OOIIMBKH KapKacHBIX
3JaHUH.

9.6.10 Ecnu ocymiecTBisieTcs: iepedopka BEHIIOB OpeBeHYaThIX (OpycUarThix) 31aHuii, TO B KAYECTBE
YCHIIEHHS CTEH PEKOMEHAYETCS! OCYIIECTBUTH JOTOJHUTENBHOE B3aNMHOE KPEIICHHE BEHIIOB depes3 1-
1,5 M ¢ TOMOIIBIO IMOHOK auaMeTpoM 15-20 MM W3 TBEpIBIX COPTOB JIE€PEBa MM METAIUTHYECKIX
HITBIpEi AruaMeTpoM 6-8 MM, BXOASIIMX B HIDKEIeKalee OpeBHO (Opyc) He MeHee ueM Ha S0 MM, HIH
cemnaTh B HIDKHEH 9acTu OpeBHA MPOIOJIBHBIE YTy OJIeHHs, UMCHYEMBIE «JalkaMu» (pUCyHOK 9.31).

9.6.11 YcueHue OTACIBHBIX MOBPEKACHHBIX KOHCTPYKIMI OCYIICCTBISIIOT UX 3aMEHON Ha Oosee
NpPOYHBIE JJIEMEHTHl WJIM MX YyKpeIUIGHHWEeM, HalpuMep, MeTauloM HaroJo0ue BapuaHra,
MPE/ICTaBICHHOTO Ha pHcyHKe 9.32. YcuieHne MoBpek/IeHHBIX CTHIKOB PEKOMEHIyeTCS BBINOIHATH B
BUJI€ METAJUIMYECKHUX OAIlIMaKoB U 000IM, HCKITIOYAIOLINX CKaNbIBalOIINe JedopManni.

9.6.12 KameHHBbIE 1T€4UH ¥ JBIMOBBIC TPYObl yCHIIMBAIOT METAIIIMYECKAM KapKacoM M3 YTroiikos. B
YPOBHE JTaXkeil YCHIMBAaEMBI KapKac KpemsT K KOHCTPYKIMSM HEPEKPBITHS W TMOKPBITHSA dYepes
OTHEYTOPHBIN M30JIALIMOHHBIA MaTepual (CTEKIOTKaHb, MHHEPAIOBATHYIO TUIUTY, aCOECTOBBIN JIHCT U

ap.).
9.7 BoccTaHOBJICHHE H yCHIICHHE HHAKEHEPHBIX KOMMYHUKALMIA

9.7.1 VHkeHepHBIe COOPYKEHHUS MPH 3eMIICTPSICCHUH TTOTYYalOT CICAYIOINE TTOBPEXKACHU:
a) IpU COXPAHHOCTH HECYIIUX KOHCTPYKIMM 37aHHsl WM COOPYXKEHHUS BO BpEMsl pacyeTHOIO



3eMJIETPSICCHUS] BOJONPOBO/IHBIE U TEIUIOQHUKALMOHHBIE CUCTEMBI, BBIIIOJIHEHHBIE U3 METAJUTMUECKHX
TpyO auamerpom 25-75 MM, MOJIy4ar0T HE3HAYHUTENBHBIC TOBPEXACHH. M HKeHepHbIe KOMMYHUKAIIUU
TIOBPEXIAIOTCS, HAUMHAS C 3eMJICTPSICEHHSI MHTEHCUBHOCTHIO B § 0ayuioB U Oosee;

2) ]

a - CoeIMHEHNE YTIIOB «B 00JIO» C YalllkaMU B HIKHHAX OpeBHAX; 0 - TO JkKe, B BEpXHUX OpeBHAX;
6 - COEIMHEHHE «B JIAITy» C YalllkaMH B HIDKHHUX OpeBHAX; & - CXeMa pa3MeIleHHUs IIITOHOK,
KPEISIIINX AepeBIHHbIe OpeBeHUAThIe MM OpycuaThle BEHIBI, U aHKEPHOE KPEIUICHNE HIDKHETO BeHIIa
¢ pynnamenTom; 1 - NIMOHKM ISl COEMMHEHHS BEHIIOB MEXAY COOOH; 2 - aHKEPHBIE KPETICHUS
HIDKHETO BEeHIa ¢ pyHIaMeHTOM; 3 - HW)KHUI BeHell; 4 - pyHaaMeHT

Pucynok 9.31 - Cxema y31I0BBIX COCMHEHU B OpeBeHUaTOM (OpycUaToM) 3IaHUH U pa3MEIICHUE
IIMOHOYHBIX COETMHEHUHN U aHKEPHBIX KPEIUICHUH
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a, O - BO3MOXKHBIC BAPHAHTHI yCHIICHUS
Pucynox 9.32 - YceuneHnune cTalbHBIMHU TsDKaMH Pa30PBAaHHOM 3eMJIETPSICEHUEM JEPEBIHHON CTOMKH

6) CYIIECTBCHHBIC TMOBPECKIACHUA MCTAINIMYCCKUX pr60HpOBO}IHBIX CUCTEM B 3JaHUAX U
COOPYKEHUSX OTMEYAIOTCsS IpU Pa3pyLICHUAX HECYUIMX KOHCTPYKLHMH, a TakXke B Ccllydae
HEHaJIe)KHOTO KpPEIUIeHNs! TPYO KOMMYHHMKAIMH K 9THM KOHCTPYKIHMSM HJIH TPH OTCYTCTBUH YIPYTHUX
MPOKJIAJIOK B KPEMEKHBIX YCTPOHCTBAX;

B) TpeOOBaHWE COXPAaHEHHUS TPH 3eMIIETPSICEHHH HAapYXXHBIX KOMMYHHUKAlMi BO3JE 3/[aHHUI U
COOpPYXXEHUsI B OCHOBHOM OOBsCHsSETCS Ae(hOpPMATHBHBIMH CBOWCTBAMH TIDYHTa OCHOBaHUS H
obecrieunBaeTcst KOHCTPYKTUBHBIM PEIICHHEM BBO/IA TPYO B IIOKOJIBHYIO YacTh OOBEKTa.

9.7.2 BoccraHoBieHHE W YCHIICHHE BOIONPOBOJIHBIX, TEIUIO(PHUKAMOHHBIX M KaHAIN3AIMOHHBIX
ceTell BBINOJNHSIOT B COOTBETCTBHU C COCTOSHHEM HECYIIMX KOHCTPYKLUHH 3IaHUS M COOPYKCHUSL.
LenecooOpa3Ho Bce BHYTPEHHUE MAarMCTPAIN M CTOSKH B 31aHHU U COOPY)KEHHH COCPENOTaYMBAThH B
MECTaX, COOTBETCTBYIOLIMX TpeOoBaHMAM HacTosmero CBosia NpaBuil.

9.7.3 Bce noBpeskIeHHBIE yYaCcTKH TPYOOIIPOBOIOB 3aMEHSAIOT Ha HOBBIE MJIM MCIIPAaBHBIC. Y3JIOBBIE
COCIMHCHUA U YTJIbI IOBOPOTOB JOJIKHbBI OBITh HaJIC)KHO 3aKpCIICHbI K HECYIIUM KOHCTPYKIUAM
3MaHUsT WM coopykeHHs. KpemexHble ycTpoiicTBa TpyOONpOBOAOB IODKHBI HMETh YIIPyTrHe
IPOKJIAIKH.

9.7.4 Bo Bcex BBOAax TPYOONpOBOJOB B 3[aHUE WM COOPY)KEHHE HEOOXOAMMO YyCTpauBaTh
yIpyryue BHEIIHUE 000JI0YKHU C TOJIIMHOW CTEHKHU 2-4 CM, UCKITIOYAIOIINE J)KECTKOE CONPHUKOCHOBEHHUE
TpyO C HECYIIIMHU M OTPa’KAAIOIINMH KOHCTPYKIUSIMH.

9.7.5 Tlpu 3amene TpyO ciemyeT OTAABaTh MPEAIIOYTCHUE JITKUM M MPOYHBIM KOHCTPYKIMSAM U3
MeTaiia, yCTpanBasi, o Mepe BO3MOXKHOCTH, THOKHE CTHIKOBBIC COCMHEHNSI.

9.7.6 TloBpexIcHHbIE CTCHKM W JHHINA CMOTPOBBIX KOJIOILEB JOJDKHBI OBITH BOCCTAHOBJICHBI U



YCHUJIEHBl B COOTBETCTBUHM C KOHKPETHOH OOCTAaHOBKOW apMaTypHBIMH CETKaMH W OETOHOM Ooliee

BBICOKOM ITPOYHOCTH.

9.7.7 Ha yuactkax ¢ nedopmanusiMu rpyHTa 10 Tpacce TPyOOIPOBOJHBIX KOMMYHHKAIUH TPYHT

OCHOBaHHsA JOJDKCH OBITH
(I)aKTI/I‘IGCKI/IM COCTOSAHHUEM

3aKperieH OJHMM M3 H3BECTHBIX CIIOCOOOB B COOTBETCTBHH C €0
(Ipocago4YHOCTh, Pa3zkKMKEHUE, HEYIIOTHEHHOCTh M T.N.) Ha TIyOuHY,

TapaHTHPYIOIIYI0 yCTOWYNBOCTH CHCTEMBI «TPYOOIIPOBOJI - TPYHTOBAS CpEay.

MNOPUJOXKEHUE A
(ctipaBo4HOE)

TEPMMWHBI U OITPEJEJTEHUSA

IIpuBoguMBIE TEpPMHUHBI M OIpPENENEHUS HCHOIB3YIOTCA ITPU TNPOEKTUPOBAHUM KOHCTPYKLUI
ceiicMOCTOMKUX 30aHUl U coopy>keHuil Ha Tepputopun Poccuiickoit deneparuu

Tepmun Onpenenenue
Anmuceiicmuueckuii noac |- ’eie300eToHHas 00Bs3Ka [0 KaMEHHBIM CTEHaM, OOBEIUHSAIONIAs UX B
NPOCTPAHCTBEHHYIO  KOHCTPYKIHMIO, CIIOCOOCTBYIOLIYIO ~ COBMECTHOM

paboTe CTeH M NePEeKPHITHH NP CEHCMUUECKOM BO3/ACHCTBHH

Buépopasacurncenue - TOTeps Hecymel CIIOCOOHOCTH MENKOAWMCIEPCHBIX MEeCYaHBIX TPYHTOB

pynma BCJICJICTBHE PE3KOTO YBEIMUCHHS TIOPOBOTO JABIICHHS IPU JHHAMIYECKUX
BO3EHCTBUAX

T'unoyenmp - TIOJIOXKEHHE Ovara 3eMJIETPSICEHHs B 3¢MHOM Kope Ha Tiry6rHe h

3emaempacenus

3emnempacenue - KomeOaHUS 3e€MHOH MOBEPXHOCTH B pE3yJibTaTe IPOXOKACHUS

(mexmonuyeckoe) CEeHCMUYECKUX BOJIH

Hnmencusnocmso - Mepa BEIMYUHBI JBWKCHHH TPYHTA NPH MPOXOXKIACHUH CEHCMHYECKUX

3emaempacenus BOJIH, OIpeaenseMasl CTEICHBIO pa3pyIICHUS CTPOUTEIILHBIX OOBEKTOB,

(ceiicmuueckasn XapakTepoM H3MEHEHHH 3E€MHOH IIOBEPXHOCTH U pEaKLUeH JroAeH,

UHMEHCUBHOCHID) HCIBITABIINX 3eMJIeTpsceHUE. M3aMepsieTcst B 6a/uiax MakpOCeHCMHUECKOM
IIKAJTBl HHTCHCUBHOCTH, & TAKXKE B YCKOPCHHSX, CKOPOCTSIX, CMEIICHUSAX H
JIPYTUX CIUHHIAX, XapaKTCPU3YIOIIUX CEHCMHYCCKHE BO3JCHCTBHUSA, U
3aBHCHUT HE TOJBKO OT BEJIWYMHBI MAarHUTYIBI, HO W OT PACCTOSHUSA IO
ouara 3eMJICTPSCEHHs, OT TPYHTOBBIX YCIOBUH H OT APYTUX (aKTOPOB

Koagppuyuenm - YYHTBIBaCT BO3MO>KHOE HEOJATONPHUATHOE OTKIOHEHHE XapaKTEPHUCTHK

HaoedxcHocmu no|Marepuaina OT UX HOPMATUBHBIX 3HAYCHUN

Mmamepuany vy,

Koappuyuenm - YYUTBHIBACT BO3MOXKHBIN pa3Opoc HArpy30K M BO3JCHCTBUI

Haoe)3CHOCmu no Hazpyske

Vi

Koappuyuenm - YYUTHIBAET OTBETCTBCHHOCTH 3/IaHUI U COOPYKCHHH, XapaKTepU3yEeMbIX

HaoedxycHocmu N0 |PKOHOMHYECKUMH, COIMMATTLHBIMU H/HIH KOJIOTHICCKUMU TIOCTICCTBHSIMH

0MmeemcmeeHHOCmU Yy HX OTKa30B

Koagpghuuyuenm - YYHUTHIBaCT BEPOSTHOCTH OJHOBPEMEHHOTO MOCTIKCHHS HECKOJBKUMH

couemanuii vy,

BUAaMH HArpy30K HMX pacueTHBIX 3HAYEHWH B OIPEICICHHBIA MOMEHT
BpPEMECHH

Koagppuyuenm  ycnoeuii
\pabomul vy

- YUUTBIBAET BO3MO>KHBIE OTKJIOHEHHS NPHUHATONW Pacye€THOW MOJAENIU OT
pealibHBIX YCIIOBHI PaOOThI 3JIEMEHTOB KOHCTPYKIIUH, @ TAKKE U3MECHCHHS
CBOMCTB MaTepHANIOB IO BIUSHHEM Cpelbl (KOppO3us, OHOIOIMYECKHE
BO3ICHCTBUS U Ap.), HE YUUTHIBAEMbIC HEMOCPECTBEHHO B pacyerax

Kpamkogpemennbvie
Hazpy3Ku u 803oeicmeus

- Harpysku, JJIUTCIbHOCTH ﬂeﬁCTBHﬂ KOTOPBIX B PAaCUYCTHBIX 3HAYCHUAX
CYIIECTBEHHO MCHBIIIC CPOKA SKCITyaTallun 00BeKTa

Ocoovie nazpysku

- BpEeMEHHble  Harpy3kM M  BO3JCHCTBHS, BO3HHMKAOIIUE B
UCKJIIOUUTENBHBIX CHUTYallUsiX, BEPOSTHOCTh BO3HUKHOBEHHS KOTOPBIX
Ype3BBIYAHO Majla, HO IIOCIEJCTBUSI MOTYT OBITh KaTacTpopuyecKuMu
(celficMmueckre BO3ACHCTBHUS, HArpy3kn OT B3pblBA M IIOXKapoB,
BO3/ICHCTBUSI OT IPOCAJIOK IPYHTA M T.II.)

Ilepuoo konebanui

- WHTCpPBaJ BPEMCHMH, 34 KOTOpI)IfI KOJ'Ie6J'IIOIIIa$IC${ CHUCTCMa COBCPLIACT




OAWH MUK NOepEeMEIICHUA, 3aKaHYMBAIOIIUMC €¢ BO3BpalllCHUCM B
HNCXOJHOC COCTOSAHUC

Pacuemnan cxema

- UACAIM3UPOBAHHAA KOHCTPYKTHUBHAsA CXEMa OG’beKTa, HCIoJib3yeMas B
pacuerax

Pacuemnvie 3H@QUeHUus|- 3HAYEHUS, TI0JIy9aeMble ITyTeM YMHOXKEHUS HOPMATUBHOTO 3HAYEHHS Ha
Hazpy3oK COOTBETCTBYIONIUI KOAPDHUIIMESHT HAJACKHOCTH 0 HATPY3KE Vs
Pacuemnvie 3HAYeHus|- 3HAYCHUS, MOJyyaeMble IyTeM JEJICHHUS HOPMAaTHUBHOIO 3HAUEHHs Ha
HPOUHOCHU MAMEPUAI06 |KOXPPUIMEHT HAJCHKHOCTH MO0 MATEPHATY YV

Ceiicmuueckoe - TUN JUHAMHYECKOTO BO3JCHCTBHSI, BO3HUKAIOMIETO B KOHCTPYKIIHSIX
6030elicmeue 3MAHUI U COOPY)KCHUH B CBSA3M C JBI)KCHHEM OCHOBAaHHUS OOBEKTa BO

BpEMs SGMHeTpﬂCGHI/Iﬁ

Ceiicmuueckas peakyus

- mapaMeTphl KOJIeOATENEHOTO JBIKCHHS OOBEKTa TPU 3eMIICTPSICCHHUU
(YCKOpeH¥sl, CKOPOCTH, IEPEMEIICHUS | JP.)

Celicmocmoiikocme
30aHUA/COOPYIHCEHUA

- CIIOCOOHOCTh OOBEKTA BBIMOJIHATE npeaHa3HauYCHHbIC (byHKLII/II/I IIOCJIC
I[eI;‘ICTBI/Iﬂ 3EMJICTPSACCHUA pacquHof/'I HWHTCHCUBHOCTU U NOBTOPACMOCTU
(OTCYTCTBI/IC OCTaHOBKH Npous3BOACTBA U TpaBMaTHU3Ma H}O,I[eﬁ,
MPEAOTBPALICHUEC HCIKCITATCIIbHBIX 3KOJIOTHICCKUX HOCHC,I[CTBI/II;‘I 4} T.Z[.)

Cpok cnysrcovl o6vekma

IIPEATIoNaraeéMblii  MEPHON  HCIIONB30BAHUS  (IKCIUIyaTalliy) MpH
JIOJDKHOM 00CITYKMBaHHH

Donosas celcMUUHOCHLb

- UHTCHCUBHOCTBH 3€MIJICTPSACCHUS, YCTaHaBJINBacMast IJIsd CEeMcMOO0ITacHOM

(ceilicmuunocms  paiiona|TEPPUTOPUH TIO KapTaM OOIIEro CEHCMHYECKOTO palOHWPOBAHUS, VIS
cmpoumenscnea) rpyHTOB || Kareropuu - o ceficMUYECKHM CBOICTBaM

Dnuyenmp - IPOEKIUS OYara 3eMJIETPSCEHHUs Ha 36MHOM MOBEPXHOCTH
3emiempacenus

MNPUJIOXKEHUE b
(pexomeHIyEMOE)

ONPEJEJEHUE MAPAMETPOB CEHCMHUYECKOI'O BO3JENCTBHUS

B.1 Koo duumeHTsl npocTpaHCTBEeHHBIX (GOpM KoneOaHu# Mjk U Tji CIEAYeT ONPEJeNATh 110

hopmymam

(5.1)
(5.2)

MNiik = XjikNi;
MNjik = %ikMi»

rae Xiix M Oljik - mepemMenieHus U yriel moopota K (k = 1, 2,..., n) y3na P/IM 1o j-My HampaBlieHHIO
(=1,2,3) npu i-it popme xonedanuii (pucynok b.1, 6);

n 3
D

p=1j=1

{mp X jip |:V)'('j0 + WXZEjmn (meV&nO - anvdmc| ):| + WX2®jpa,jidej0 }

Ni =%X1

— . (B3)

> X {m,X Jgip + ®jp°‘?ip}
p=lj=1
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a - COCTOSIHHE TOKOST; 6 - i-s1 popma KoebaHuit
Pucynok b.1 - [IpocTpancTBeHHas pacueTHasi TUHAMHYECKasi MOJIENb COOPY>KEHHUS

rae Ejmn - CHMBOJIBI, ONpeeTIsIOINe PACCTAHOBKY KOMITOHSHT CIEAYIOMIUM 00pa3oM:
npu j=1m=2,n=3;
j=2m=3,n=1,
j=3m=1,n=2.
Xijp - KOOPJIMHATHI p y371a B OCSIX OCHOBaHus coopyxenus (j =1, 2, 3; p =1, 2,..., n), pucynok b.1;
%1 - K03()GHUIUEHT, YIUTHIBAIONIMA CHEKTP JJIMH CSHCMHYECKHX BOJIH, HAa KOTOPBIC BBHIMOIHACTCS
pacder, onpenerstor no 1. b.2;
Y2 - KOd()(OUIUEHT, YYUTHIBAIOIIMH CIEKTP POTALMOHHBIX YCKOPCHHH TpyHTa B OCHOBaHUH
COOpY>KEHUSI, oTpenensroT 1o 1. b.3;
W - OTHOCUTEJIbHAd WHTEHCUBHOCTH YTJIOBBIX yCKOpeHHﬁ poTanu CEHCMUYECKOTO JOBUXKCHUA
TPyHTa B OCHOBAaHHH COOPY’KEHHs, onpenensemMas 1o 1. b.4;
VX, H Vi, ( = 1, 2, 3) - nampaBisIONIKE KOCHHYCHl BEKTOPOB YCKOPEHHS MOCTYIATEIBHOTO

JBIDKCHHST M BPAICHHsI TPYHTOBOrO OCHOBaHHUS (pUCYHOK B.1, 6), yIOBIETBOPAIONINE CIEAYIONIAM
YCIIOBHSIM:

3 9
=luy Vi =1, (5.4)

X,
j=1 e j=1

b.2 3navenue xoapduirenTa y, YIUTHIBAIOMIETO CHEKTP JUIMH CEHCMUUYECKUX BOJIH, Ha KOTOPBIE
BBIIOJIHSIOT pacdeT, 3aBUCUT OT PACCTOSHMSA O SMUIIEHTpa 3emieTpsceHus R, xareropuu rpyHra 1o
CelCMMYECKHUM CBOICTBaM, a TaKKe OT pa3MEpOB COOpYXeHHs B IiaHe. [Ipu OTCYTCTBUHM AaHHBIX O
PAacCTOSHHUH 0 SIHIEHTPA 3€MIETPACEHH M CIIEKTPE IPOTrHO3UPYEMBIX CEHCMHYECKUX BOJIH 3HAUYCHHE

ko3 unmenTa y; onpenesstoT no rpadukam pucynka b.2 nim dpopmymnam tadbauis b.1.
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B - HaumeHbIIMI pa3Mep COOPYKEHUS B MJIaHE
Pucynoxk B.2 - I'paduku HOpMUPOBAHHBIX QYHKIHH ¥ 1(B)
Tabmuma b.1
Kareropus rpyHTa o Vyacrok rpaduxa (napauienbHelii | 3Hauenue y; Wi GopMmya s
CeHCMUYECKUM CBOWCTBAM | pa3Mep COOPYKEHHS B IUIaHe B, M) Y4acTKa
| Ot 0 no 25 1,0
»25 » 100 e—8(B—25)-10'4
I » 0 » 25 1,0
» 25 » 100 e—4,8(B—25)<10‘3
1 » 0 » 25 1,0
»25 » 100 e—1,2(|3—25)-10'2

b.3 3nauenune Kod(QPUIMEHTA Y, YUUTHIBAIOIIETO CIIEKTP POTALMOHHBIX YCKOPEHMH TIpyHTa B
OCHOBaHHMHU COOPYXXEHUsI, 3aBUCHT OT T€X XK€ MapaMeTpoB, UYTO U }; U JIOMOJHUTEIHHO OT Pa3MepoB
coopyxenust B rmiaHe. KoapuuneHr y, mmeer TOT ke (QHU3NYECKUH CMBICH, YTO U )3, HO JUIA
POTallMOHHBIX XapaKTEPUCTUK CEHCMHUYECKOrO MABIKEHHS TpyHTA. lIpM OTCYTCTBMM [aHHBIX O
IPOTHO3UPYEMOM 3eMJIETPSCEHUH 3HaueHue Kod(HULUeHTa Yy, oNpeaenstoT 1o rpadukam pucynka b.3
i popmynam Tadbamis! b.2.
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Pucynok b.3 - I'paduku HOpMHUPOBaHHBIX QYHKIIHIA 2 (B)




Tabmuma b.2

Kareropus rpyHTa o VYyacTtok rpaduka (mapauiensHbii | 3pauenue y, wim GopMyiIa 1Is

CEHCMHUYECKIM CBOWMCTBAM | pa3Mep COOPY)KEHUS B IUIaHEe B, M) ydJacTka
| Or 0 mo 25 0,04B

»25 » 100 e—7,2(|3—25)-10*3
| » 0 » 25 0,04B

»25 » 100 e—1(|3—25)-10*2
1l » 0 » 25 0,04B

»25 » 100 e—1,6(B—25)-10’2

b.4 3HaueHne OTHOCHUTENHHON MHTEHCUBHOCTH YIJIOBBIX YCKOPEHUH POTAaLlMM ABHXXEHUS I'PYHTa B
OCHOBaHHMHU COOPYXXECHUSI W 3aBUCHT OT CIEKTpa JJIMH POTALMOHHBIX CEHCMHYECKUX BOJIH, PACCTOSHUS
JIO DIIUIIEHTpa 3eMIIeTpsiCeHUs] R M KaTeropuu rpyHTa Mo CelCMHYECKUM CBOMCTBaM. B 3aBucumMoctu
OT 3THX MApaMeTPOB 3HAUYCHHUE W BBIYUCILIIOT IO CHELUHATBEHBIM alropuTMaM. [Ipu OTCYTCTBHHU STHX
JAHHBIX O TPOTHO3HPYEMOM 3eMJIETPSICEHHH 3HAYeHHe W ciiefyer npuunMats 2-107, 6102 9-107% m™
s rpyHarta |, 1 u 11 xaTeropwuii coorBercTBeHHO 10 Tabmuie 1 CHull 11-7.

b.5 Hampasnsiomuye KOCHHYCHI Vx,, H Vi, OTPEEIIOT OPUEHTALIIO BEKTOPOB CeHCMHYECKOTO

> >
BO3/eiicTBUA X0 U 0o B IPOCTPAHCTBE.
PacyeTHBIME TPUHUMAIOT 3HAYEHHS V %, M Vi, PEATH3YIOWIE MAKCHMYM JMHAMHYECKON

peakIuy 1o paccMaTpuBaeMoii popme kosiebaHuii - HandosIee ONacHbIe HANPaBJICHUS BO3ISHCTBUS AT
paccmarpuBaeMoii (GOpMbI KoJieOaHUI MM KOHKPETHOH KOHCTPYKLIUH COOPYKEHHUSL.
IIpOBEpOYHBIMI NPUHUMAIOT 3HAYCHHA Vg M Vg -, Haubomee BEPOATHBIC UL 3aJaHHOI
jo ]

IJIOIIAZIKN CTPOUTEIBCTBA ITO MaTCpraiaM aHajn3a CEHCMOIOTHYECKOH 00CTaHOBKH.

KroueBrie cioBa: IMPOCKTUPOBAHUC KUJIBIX SHaHHﬁ, MMPOCKTUPOBAHUC OGIIIGCTBGHHLIX SHaHHﬁ u
COOpy)KeHHfI, CEMCMHUYHOCTh paﬁOHa, CEMCMHUYHOCTh IIonrajaku, ceiicMHueckas Harpyska

COJEPKAHUE

Beenenune

1 OGnacTp IpUMEHEHUS

2 HopMmaTHBHBIE CCBUTKH

3 TepMUHBI 1 OTIpeIeNEeHUs

4 O01Me TOI0KEHUS

5 OrneHka celiCMUYECKOi OaCHOCTH TEPPUTOPHH CTPOUTENIBCTBA
6 Pacuer Ha celicMuueckue Bo3ieiicTBUs

6.1 PacueTHast Mozieb COOPYKEHUS U BO3AECHCTBUS

6.2 MeToab! pacueToB Ha CEiCMUYECKHE BO3ACHCTBU

6.3 Pacuer 351eMEHTOB KOHCTPYKLHH

7 XKuible 1 00IIECTBEHHBIE 30aHUS

7.1 OCHOBHBIE TIOJOKECHUS

7.2 OcoOEHHOCTD IPOSKTHPOBAHUS JKEIe300€ TOHHBIX KOHCTPYKITHIA
7.3 KapkacHsle 31aHus

7.4 KpynHomaHenbHbIC 3/IaHUS

7.5 3paHus ¢ HECYIIMMHU CTEHAMH U3 MOHOJUTHOTO YKeJIe300eToHa
7.6 3naHus ¢ HECYIIMMHU CTEHAMH U3 IITYYHOH KIIAIKU

7.7 3naHus ¢ HECYIIMMH CTEHAMU M3 KPYIHBIX OJIOKOB

7.8 [lepeBsiHHBIE 31aHUS U COOPY>KEHUS

7.9 KoHCTpYKIIMY MHKEHEPHBIX KOMMYHHKaIUil. BoJonpoBOIHBIE CUCTEMBI
7.10 KananuzaunoHHbIE CUCTEMBI

7.11 [loanopHble CTEHBI

8 BoccraHoBlieHUE U YCUIIEHUE 3JaHUI



9 TIloBbllieHHE CEHCMOCTOMKOCTH 3MaHMH M COOPY)KEHHM U YCHICHHE IOBPEXKACHHBIX
3EMJIETPSICEHUEM KOHCTPYKLIMH

9.1 PexomeHnnanuu 1o o0cIe10BaHUIO 00bEKTa

9.2 YcuiieHrne KaMEeHHBIX 3JaHui

9.3 Ycusenue xene300eTOHHBIX KapKaCHBIX 37aHUH U COOPYKEHUI

9.4 Ycunenue MeTaIUTMYECKUX KOHCTPYKITMHA KapKacHBIX 3AaHUH U COOPY>KEHUH

9.5 BoccTaHOBIEHUE U YCUJIEHUE KPYITHONAHEIbHBIX 30aHUIM U COOPYKEHHUI

9.6 BoccTaHOBIIGHNE U YCUIICHUE JEPEBIHHBIX 3aHUNA M KOHCTPYKIHH

9.7 BoccTaHOBIIEHNE U YCHUIIEHUE WH)KEHEPHBIX KOMMYHHKALIII

[Ipunoxenne A TepMUHBI 1 OTIpeAeTICHUS

[punoxenne b Onpenenenne mapaMeTpoB CEHCMHUIECKOTO BO3ACHCTBHS



