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CopoepKaHue

* KanacumuegHoe npoekmuposaHue;

* 30aHUA CO CMeHaMU KOMIAeKCHOU KOHCMpPYKUUU,
* [lepedaya celicMu4ecKux cusl;

* MoodenuposaHue u pacyemHsoil GHAAU3;

* [IpoekmuposaHue cmeH, b 8KsoYeHUl, celicMornofaco8 C y4emom
celicmuyecKkux sosoelcmaull



YyeTt B IMHENHO-YNPYIMX pacyeTtax 34aHnNmn
$PaKTopOB HENNMHENHOCTU, NpoaBaAOLWUXCA B KB KOHCTPYKUUAX
npu ceucMUYEeCKUX BO3AEUCTBUAX, NpecsieayeT TP OCHOBHbIE Lenu:
— NpeaoTBpPaTUTb HEAOOLUEHKY rOPU30HTA/IbHbIX NepemMeLleHNM
30aHUNN;
— NpeaoTBPaTUTb NEPEOLEHKY PAaCYETHbIX CEMCMUYECKUX HATPY30K Ha
30aHUA;
— obecneynTb pacnpeneneHme PpacyeTHbIX CEMCMMNYECKMX HArpy3oK
MeX Y HECYLLLMMU 31€MEHTaMU KOHCTPYKTUBHbIX CUCTEM B
COOTBETCTBMM C NJIAHNPYEMbIMUN MEXAHN3MAMM UX NNACTUYECKOrO

nedbopmmnpoBaHmA.



B eBpoKkogax npuseaeHbl Knaccbl 34aHnM No cnOcobHOCTU K

naacTtudeckomy aedpopmupoBaHMIO U HEYNPYromy paccemBaHUIO SIHEPTUN:
— Knacc HM3Kom nnactmyHoctum (DCL);
— KJacc cpegHen nnactuyHoctm (DCM);
— Knacc BbicOKoM nnactuyHoctm (DCH).

B EBpOoKOAax NpoeKTUupoBaHUE KOHCTPYKTUBHDbIX CUCTEM:

— € Knaccom HmM3kom nnactmdHoctn (DCL) pekomeHayeTca TONbKO ANA 30H
C HU3KOW CEMCMUYHOCTbIO U OCYLLECTB/IAAETCA B COOTBETCTBUM C
NONIOKEHNAMM HOPM, PACMPOCTPAHAOLLMMUCA HA OObIYHbIE YC/TOBUSA
CTPOUTENbCTBA;

— C Knaccamu cpeaHen (DCM) n Bbicokomn nnactmyHoctu (DCH) ponkeH
NPUMEHATbLCA

«capacity design method».



Mo cmbicnoBomy coaepKaHuto «capacity design method» (mertopg,
KanacCUTUBHOIO NPOEKTUPOBAHUA) — 3TO METO, NPOEKTUPOBAHMA,
npeaycMaTpuUBatoLLLMM NAAHNUPOBAHME 30H NOBPEKAEHUN
KOHCTPYKTUBHOW CUCTEMbI MPU CEUMCMUNYECKUX BO3AENUCTBUAX U
AEKNAPUPYIOLLLMN OTKA3 OT cobatoaeHna npuHUMna
PAaBHOMPOYHOCTU KOHCTPYKLUMM 30aHUA.

B cooTBeTCTBMM C METOA40M KAanaCUTUBHOTO NPOEKTUPOBAHUA —
yem 60s1blIEN CNOCOOHOCTLIO K NAACTUYECKOMY
nepopmmpoBaHMto 061a4a€eT KOHCTPYKTUBHAA CUMCTEMA, TEM
6onee HN3KNN YPOBEHb PACYETHbLIX CEMCMUYECKUX HATPY3OK ANA
Hee MOXeT ObITb MPUHAT U TEM MEHbLLEN NPOYHOCTbIO MOTYT
06/134aTb €e KOHCTPYKL MK,



Pa3pylwieHne 30aHUIM CO
CTEHaMW KOMMNEKCHOM
 KOHCTPYKLUK NpU
3eMNETPACEHNN B
CbiyyaHb 2008: a), b) c) —
4acTU4yHoe obpyLleHmne;
d) obpyweHmne ceoboaHO
ONepTbIX MYCTOTHbIX
NANT NEPEKPLITUN; €) —
pPa3pyLIeHUe purenen

(Cy, Mnn pp. 2011
DOI: 10.2174/1874836801105010050)



http://dx.doi.org/10.2174/1874836801105010050

Pazpymienne XXb kapkacuoro 3nanus B Jlyppec. Anbanust uz-3a apdexra KpydeHus: a) BUJI 37aHUs MOCIIE
3eMJIETPSCEHHUs; 0) OBPEKJACHNE UPITMIHOTO 3aM0JIHEHUS Ha MEPBOM dTaxke (MpUJIETaroNIeH K JIECTHHUIIE) B)
noBpexaeHHas JiectTHuuHas momaaka (Nikoli¢-Brzev et al., 2020)



PaspyleHne 34aHUIM CO CTEHAMM KOMMJIEKCHOM KOHCTPYKLUMKM Nocne 3emeTpsiceHma B AnbaHnn: a) — TpelmHa Ha CTeHax rMaBHOro
dacapa; b) — Ha gBopoBoM dacage BUAHbLI BEPTUKAbHbIE BKOYEHUA

(MapuHkoBuy, bpxes, 19-Cumnosnym MACE, 2022)



LLIKonbHble 30aHUA B Kbiprbidackon Pecnybanke
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LLIKonbHble 34aHKA B Kbiprbi3ckon Pecnybavke
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YK/6 BKkNtoveHUs (BepTmkKanbHbIe):

380x380 mm (ocHoBHbIe), 130x380 MM (nNpoembil)
>K/6 nosica (ropu3oHTanbHbIE):

380x300 MM (rno kpaam),

380x600 mm (rno cepeaunHe)

YK/6 nepembiyku (aBep. npoemsbl): 120x140 mm
Knacc 6etoHa — B15 (mapka 6betoHa — M200)

XK/ NeHTo4YHbIN YHOAMEHT:
600x1000 mm, 1000x1000 mMm
Knacc 6etoHa — B7,5 (mapka 6etoHa — M100)

CbopHble /6 NAnUTbl NepeKkpbITUA:

Cepuna 1.141-1: TonwmHa nantbl — 220 mm;
pasmepbl: 1,2 X3 M, 6Mm, 6.4 m

Hecyuwime cteHbl KUPNMYHOW KNQOKW:

% f,, m, f / A TONWMHA cTeHbl — 380 MM;

BbICOTA — 3 M;

A/INHA B MONEepeyYHoOM Hanp. —6 n 6.4 m;

A/INHA B NMPOAO0/IbBHOM Hanp. — 8.8 m;

MapkKa Knpnuda — M75, mapka pactsopa — M50
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KomnnekcHble KOHCTpYKuuu B CH KP 20-02

7
31aHMNA KapKacHO-CTEHOBbIE 66 (20)
34aHNA CO CTEHAMU KOMMNAEKCHOW KOHCTPYKLUN 21 (6)
m, =m, 1.
— . . ik k ik
Fy =y -Sq(T;)-my

0<T<T,
KoadduumneHt nosegeHua q

34aHUA CO CTEHAMU KOMMNJIEKCHOW KOHCTPYKLUM

8 9
58 (18) 42 (12)
19(5) 16 (4)
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HopmaTMBHO-TEXHUYECKNE AOKYMEHTbI

* [lpn onpegeneHnn peakumm 30aH U COOPYHKEHUN CNEKTPAIbHbIM METOAOM B IMHENHO-YNPYrou
MOCTAHOBKE XECTKOCTM XKene3obeTOHHbIX U1K KOMMNNEKCHbIX KOHCTpYKumi B CH KP 20-02:2024
3a/10XKEH NPUHLUN PABHOMNPOYHOCTM KOHCTPYKUUN;

* B ctpoutenbHbix Hopmax CH KP 20-02:2024 He npuBeaeHbl NON0XKeHUA No onpeaeneHunto
NPOYHOCTM B 3aBUCUMOCTU OT KOHKPETHbIX XapPaKTEPUCTUK 34aHMNA U CEUCMUYHOCTU CTPOUTENIbHOM
N0OLWAAKHN;

* [MpoBepKa NPOYHOCTMN A0NKHA ObITb BbIMONHEHA B COOTBETCTBUM C HOPMAMM NPOEKTUPOBAHUA MO
apMOKaMeHHbIM KoHcTpyKumnam (H: CM 15.13330.2012) n apyrumu cneumanbHbiIMU PYKOBOACTBAMMU

* SN KR 20-02:2024 CeMCcMOCTONKOE CTPOUTENBLCTBO. HOpMbI NPOEKTUPOBAHMA
* SN KR 22-01:2018* OueHKa CeMCMOCTOMKOCTU 34aHUN CYLLECTBYIOLLEN 3aCTPONKM
e CM 15.13330.2012 SNiP 1I1-22-81* KameHHble N apMOKaMeEHHbIe KOHCTPYKLUK

TunoBble cepun:

e 1.141.28c, 40c CH60pHbIe Kene3o0beToHHblIe MHOTFOMYCTOTHbIE MJINTbI NEPEKPbITUSA
e 2.130-6¢ KnpnuyHbie cTeHbl CNAOLWHOW KNaAKM

e 2.140-5c NepeKpbITUA N3 MHOTONYCTOTHbIX NAHENEN B KUPMUYHbIX 34aHUAX



CTeHbl KOMN/IEKCHOW KOHCTPYKLUUN

e CTEHbl U3 KAMEHHOM KNaAKMU KOMNNEKCHOM KOHCTPYKLIMN MOTYT NpeacTaBasaTb cobomn
KOHCTPYKLUMK, YCUIEHHbIE OAHUM U3 CieayHoLLMX cnocobos:

a) MOHO/IUTHbIMU ¥Ke/1e300eTOHHbIMU BEPTUKANIbHbIMU U TOPU3OHTA/IbHbIMU TMHENHbBIMMU
anemeHTaMu (ganee — Kenes3oH6eTOHHbIMM BKAOYEHUAMM) U CETKAMM U3 apMaTypbl,
YKNaAblBAEMbIMU B FOPU30OHTA/NIbHbIX LLIBAX KNAAKW;

6) BEpTMKabHbIMKM apPMaTYPHbIMK CETKAMM U3 apMaTYpPbl B C/Z10e TOPKpeTbeToHa Knacca He
HUXe B7,5 nnn B cnoe uemeHTHO-nec4aHoro pacteopa mapku He HuxKe 100;

B) YCTPOWMCTBOM B KNaKe BHYTPEHHErO *ene306eToOHHOro cnos (Tpexc/iioMHaa KaMeHHOo-
MOHONNTHAA Knagka).

* BO3MOKHO MCNO/Ib30BaHMe APYrMx cnocoboB NP X SKCNEPUMEHTA/IbHOM
060CHOBaHUMW.

e BbiCcOTa 3Taka 34aHUM NPUHMMAETCA NPU cencmmyHoctn 7, 8, 9 n bonee 9 bannos
cooTtBeTcTBeHHO 5,0; 4,5; 4,0 n 3,0 m.

e OTHOLLUEHME BbICOTbI 3Ta)Ka K TO/ILWMHE CTEHbI AO0MKHO bbITb HE bonee 12.

* PacctoAaHMA mexay 0CAMM NonepeyHbIX CTEH UM Pam [J0/IHbI NPOBEPATHCA PACUYETOM U
COOTBETCTBOBATbL NMpu cemncmmnyHocTtn: 7, 8, 9 u bonee 9 bannos—15,12,9 n 6 m.
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KupnuuHasa KnagkKa ¢ xXenesobetoHHbiMu
BKAIOYEHUAMU U cecmonoacamm

Section 3-3

PucyHok 3-15. Y3nbl KOHCTPYKLMW CTEH
N NepekpbITUSA, NoKasbliBatoLlme
»Xene3obeToHHble 00BA3KU

PucyHok 3-16. JKernesobeToHHble ropn3oHTasnbHbIe
00BA3KMN 1 geTann nepekpbITud

16



30aHue CO CTEHaMU KOMMNAEKCHOM KOHCTPYKU MU
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[loBeaeHue
KOMMNAEKCHOM
KOHCTPYKLUMN B
naockoctu (a) n n3
nnockoctu (b)
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MoaenupoBaHMe CTEH KOMMIEKCHOM KOHCTPYKLUMU: @) MeTod KOHEeYHbIX
3N1eMeHTOoB, b) MmeToA LWMPOKUX KOMIOHH, C) MeToA, pacKkocoB U cBasen, d) meTton,
9KBMBANEHTHbIX PACKOCOB, €) MeTo/, SKBUBaJIeHTHbIX obosoyek, f) meTop,
BEPTUKa/IbHO-AMAroHaibHbIX PaCcKOCOB
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OueHKa CEMCMOCTONKOCTU 30aHUN

14.2.1 CH KP 22-01:2018* CooTBeTCTBHE 31aHUN CYIIECTBYIOLIECH 3aCTPOMKH PACUECTHBIM TPEOOBAHUSIM HACTOSIIHAX
HOPM YCTAHOBJIEHO C IIOMOIIBIO KO3(PPULIMEHTA T, OIPEAETAEMOr0 Mo GopmyIie:

r,=C/D

C — n1okazarenb, XapakTepU3YIOIMKH (AKTUYECKYIO PACUYETHYIO HECYIIYI0 CHOCOOHOCTh paccMaTpUBaAEMOM
KOHCTPYKTUBHOW CUCTEMBI WJIU €€ DJIEMEHTOB;

D — nokaszarenb, xapakTepu3ylOIUMid TpeOyeMylo MO JACHCTBYIOIIMM HOPMaM pACUETHYI0 HECYIIYI0 CIOCOOHOCTH
paccMarpuBaeMoOM KOHCTPYKTUBHOM CUCTEMBI UIIA €€ DJIEMEHTOB.

14.2.2 CH KP 22-01:2018* B xauectBe nokaszaresnert C 1 D MOTYT IPUHUMATHCS:

2a) BEIMYUHBI MOATAXKHBIX CEMCMUYECKUX HArpy30K Ha 3/1aHUE;
2B) BEJIMYUHBI TTONIEPEYHON CHJIBI B OCHOBAHUU 3[aHUS WJIM B YPOBHE PaCCMAaTPUBAEMOTO ATAXKA;

2C) BEIIMYUHBI YCUIINSI OT CEMCMUYECKUX HAarpy30K B CEUYCHHSX KOHCTPYKIIUH.

22



14.1.4 B pacuyeTtax 34aHMA cneayet onpeaenarb:

- MaKcMmanbHOe Nepemell,eHNe CMEXKHbIX OTCEKOB 34aHMA AN YTOYHEHMA TpebyembiX BENUYUNH
aHTUCEMCMUYECKNX LLBOB;

- [OpM30HTaNbHbIN NEPEKOC 3TaXKen 34aHNA ANA NpeaoTBPaALLEHUA PA3PYLUEHNI CTEHOBbIX 3aN0/IHEHUN,
NeperopoaoK U ApYrmx HEHECYLWMX KOHCTPYKTUBHbIX 3/IEMEHTOB;

- KoadpdpmnumeHT ceMcMOCTOMKOCTM ANA NPOBEPKN GAKTUYECKOM PAaCYETHOM HECYLLEN CNOCOBHOCTH
KOHCTPYKUWUM NPU CEMCMUYECKOM BO3AENCTBUM.

14.1.6 MNpu BbINONHEHNM PACYETOB CAeayeT NPOBEPUTb CEYEHUNA 3IEMEHTOB, UMeloLMe aAedeKTbl U
NOBPEXKAEHUA, A TAKXKE CeYEeHUA, B KOTOPbIX Npn 0b6cnenoBaHMK BbiABAEHbI 30HbI 6E€TOHA, MPOYHOCTb
KOTOPbIX MeHbLUe NPOeKTHOM Ha 20 % n 6onee. YueT gedpeKToB 1 NOBPEKAEHNIN NPOMU3BOAUTCA NMyTEM
YMEHbLLUEHMA BBOAMMOMN B pPacyeT NJoWaan ceyeHna apmaTypbl am 6etoHa. TakxKe Heobxoanmo
YUYUTbIBATb BAMAHME AEPEKTOB N MNOBPEXKAEHUN HA SKCUEHTPUCUTET NPOAO0/IbHON CUNbI.

14.1.7 Jna onpeaeneHns CnekTpoB pacyeTHbix peakumit no CH KP 20-02:2024, 3Ha4yeHne nepmoaa
KonebaHui 34aHNM N COOPYKEHUN T peKOMEHAYETCA 3aMEPUTb SKCMNEPUMEHTANBHO.

0<T<Te: S,(T)=a, 22, (7.6)

q

T'=Tc: S(T)=a,- 2,0 [%} HO He MeHee [ -a, , (7.7)
q
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PacTtaxKeHune Knagku no (a) HenepeBa3aHHOMY cevyeHunto; (b) no
nepesA3aHHOMY cevyeHuto, (c) npu n3rnbe no nepeBa3aHHOMY CEYEHMUIO

24



CnepyeT pyKoBOACTBOBATbCA
NOIOXKEHMAMMN OCHOBHbIX
HOopM B obnacTtu
NPOEKTUPOBAHMUA.

Hanpumep, npu
NPOEKTUPOBAHUN KaAMEHHDIX
N apMOKaMEHHbIX
KOHCTPYKUMM cneayeT
ONMPaTbCA HA MOJIOXKEHUA
Cn 15.13330.2012

7 PacueT 3J1eMeHTOB KOHCTPYKIIHII [0 MpeIeIbHBIM COCTOSTHHSIM MepBoil
rpynnsl (1o Hecyuie crnoco0HOCTH)

HE‘HTPRJ’ILHD—CH{}]TLIE 3J1eMeHTEI

7.1 PacueT >71eMeHTOB HeapMHPOBAaHHBIX KaMeHHBIX KOHCTPYKIIHI IpPH IeHTpaTbHOM
CJKaTHH clIeayeT MPOH3BOIHTH Mo (hopMyIe

N <mg@RA. (10)
rae N — pacueTHas IpoJ0IbHAs CHIIA;
R — pacueTHOe CONPOTHBISHHE CKATHIO KIAIKH, OIlpeaendeMoe 1o TadmumaM 2—-10:
@ — KO3(pOUIHEHT MPOAOTEHOTO H3THGA, OTpeTeTIeMbIit o 7.2:
A — mnIomans ceueHHA 31eMeHTa:
Mg — KO3pQHIIMEHT, VYUTHIBAKIINI  BIHSHHE  JUIHTeNBHOH  HAarpy3kH H

onpe/ensgeMslii o ¢opayie (16) mpH ege = 0.

ITpH MeHEBIIEM pa3Mepe IMPAMOYTOIBHOTO IONePeuHOro ceueHHd 31eMeHTOB /i1 = 30 oM
(MWTH ¢ MeHBIIHM pPaJHyCcOM HHEPIIHH 3JIeMeHTOB I0oro cedeHHa i = 8.7 cM)
KO3(PHUIIHEHT g CTIeyeT IPHHUMATh PAaBHEIM eIHHHIIE.

HE‘HTpﬂJ’IBHD—p ACTAHYTHBIE 3/ IEMEeHTLI

7.19 PacueT 37eMeHTOB HeapMHPOBAaHHBIX KaMeHHBIX KOHCTPYKITHII Ha MPOYHOCTh MPH
OCeBOM pacTKeHHH cledyeT IPOH3BOIHTE 110 (hopMyTIe

N < R4y, (22)
rae N — pacueTHasd oceBas CHIa IPH PacTSKeHHH:
R: — pacueTHOe CONpOTHBIEHHE KIAAKH PACTLKEHHI0, NPHHHMagMoe II0
TadmumaM 10 — 12 mo nepeBA3aHHOMY CEUESHHI)!
An — pacdeTHad IUIOINAJbL CeYeHHS HeTTO.

ITpuMedaHHe — [IpoeKTHpOBaHHE 3>MeMeHTOB KAMEHHBIX KOHCTPYKUHIH., paloTalmHX Ha OCeBOe

PacTAECHHE 110 HelSPSBASaHHOMY CEUcHHID. HE JOIMYCKAceTCA.
p4e)



2¢) BennuuHbl yCHIINS OT CEHCMUYECKUX HATPY30K B CEUCHHUSIX
KOHCTPYKIIUH

BHyTpeHHMe ycunua (Hanpumep:) KOHCTPYKLUKUI pamMbl, NOSYYEHHbIE U3
pPEe3y/IbTAaTOB pacyeTa Mo crnekTtpaabHomy metoay cornacHo CH KP 20-02:2018%,
Ha3blBatOTCA Tpebyemon HecyLen cnocobHocTbio D (M3rnbarowmn momeHT M3,
npoaonbHoe ycunme N n casuratow,as cmna V2).

CnocobHOCTb ceyeHmA CTeH BblaepXunaaTb U3rnb M, n casur Q. Ha3biBaeTcA
dbaKTHUyeckomn Hecyen cnocobHocTbio C B cooTBETCTBUM € nonoxKeHmnamu Crl
15.13330.2012 no npeaesibHbIM COCTOAHUAM.

CooTHOLWeHUe paKTuyeckon/Tpebyemon Hecylmx cnocobHoctent C/D oTparkaeT
CMOCOOHOCTb KOHCTPYKTUBHOIO 3/1EMEHTA NPOTMBOCTOATb Tpebyemown
CEMCMMYECKOM HArpy3Ke (Mcxoda n3 oLEeHKM B onpeaeneHHOM y4acTKe
KOHCTPYKLUMN).
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KomnaeKcHble KOHCTPYKL UMK

OObl4yHasA npakTMka CTPoOUTENbCTBA
KOMMJTEKCHbIX KOHCTPYKLINIA:

- [1] BepTUKanbHbIE Xene300eTOHHbIE
BKNKOYEHNSA

- [2] apmaTypHaga ceTka, ycTaHaBnmBaemas

rOPU30OHTarbHbIX CTbIKax
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puc. 42, ODaemeHTH KHpnuuHON KJAafKH, YCHIeHHHe MedesoleToHoM (KoMILIEKCHAA

KOHCTPYKILHA )

g — ¢ paclooeHnes menesoberoHa BHYTPH Kaafxu; 6 — 1o e, » Wrpalax wAagKH; [ = KHp-
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125 2% i/25) Nonakos J1.I1., 1980
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KomnnaeKcHble KOHCTPYKL UMK

XXb BepTuKanbHble BKIHOYEHUS.

- MMHUManbHble pa3mepbl - 120x250 mm —
+ apmaTypHble cTepXXHn — AS00C 2012 mm o
As < 1.5%Ab =
XomyTbl A240 @10 mm, war - 300 mm

. ‘/.//-:1

/t:,a-

R

b

- Mapka betoHa — B15

[cpeaHssa npoYyHOCTh Ha cxaTmne — 19.65 MIa]
- beToHHbIN cnon — 20-25 MM

CeuncmMmonosc:
- ApmaTtypHbin kapkac — A500C 4012 mm
- Mapka betoHa — B12.5 - B15

r
Mapka kupnuya: M100, TOCT 530-80 + 360 |

[NMpenenbHasa NpoYHOCTb Ha cxatue - 10 MIa]

PactBop mapku: M50 [5 Ml1a] Tunosas cepust 2.130-6¢
TonwwmHa knaaku — 380, 510, 640 mm
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KomnnaeKcHble KOHCTPYKL UMK
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KomnnaeKcHble KOHCTPYKL UMK
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KomnaeKcHble KOHCTPYKL UK

Kb
BKINIOYEHUS

Lw = 8.8 M
Lt =52.8 m




KomnnaeKcHble KOHCTPYKL UMK

H=3.3x3=96wm
L=6+64=124 m
tm=0.38 m

* BbicoTa 3Ta)Ka 34aHUN NPUHMMAETCA NMpwU
cemcmmnyHoctn 7, 8, 9 n bonee 9 6annos
cooTBeTcTBEeHHO 5,0; 4,5; 4,0 n 3,0 m.

e OTHOLUEHMeE BbICOTbI 3TaXKa K TO/LLMNHE
CTeHbl AONXHO ObITb He bonee 12.

e PacctoAaHMA mexXay OCAMU NornepeyvHbIX
CTEH UM pPaM JONKHbl NPOBEPATLCH
PACYEeTOM M COOTBETCTBOBATb NPU
cemcmmnyHocTtu: 7, 8, 9 u bonee 9 6annos
—15,12,9 1 6 m.

32




1) i o ] s
"r.}

.

i ¥
L T

myouHa onunpaHusa Xb nepembiyek He MeHee 350 MM

>
>
-
X
S
Q.
-
O
XL
O
X
9
a]
XL
S
X
)
=
c
=
O
X




KomnaeKcHble KOHCTPYKL UK

Kb
cencmMonosc

Kb
BKMoYeHne

Cencmonosic — UMeeT NOosKy Anga onupaHust cOopHbIxX Kb nninT nepekpbiTui



CyleCTBYET HECKOJIBKO ITOJIE3HBIX MyOJIMKAIMK, B KOTOPBIX IPUBOISTCS
IIPUMEPHI pacyeTa U aHaJIN3a, CBI3aHHBIE C OLIEHKOM CEMCMOCTOMKOCTH
3JIAHUM U3 KEIE€300€TOHHBIX U KAMEHHBIX (KUPIIMYHBIX ) KOHCTPYKIIHH.

BOoJIBIIMHCTBO 3TUX MyOIMKaui ObuIr onyosrmkoBaHbl B CIIIA -
denepaibHBIM AT€HTCTBOM O Ype3Bbl4aiHbIM cuTyanusMm (FEMA) u
OOCTYIIHBI OecmiaTHO B MIHTepHeTe (Ha aHIIIMMCKOM S3bIKE).
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HOprI, ncnosnb3yemblie O5NA BbINOJIHEHUA paC‘IETHO-aHaHMTM‘IeCKOﬁ OLUEeHKHA

10

FEMA 310
Seismic Evaluation of Buildings

Boise District Office Building
Boise, Ada County, Idaho

Prepared for: U.S. Bureau of Land Management

Prepared by: Thomas C. Graber, P.E.
Bureau of Reclamation

Date: _ September 1999

B | 43s
-'i.'i 1989
;. _Aatel

|
|
L

CHAPTER Al
of the

GUIDELINES FOR SEISMIC RETROFIT OF EXISTING BUILDINGS

SEISMIC STRENGTHENING PROVISIONS FOR
UNREINFORCED MASONRY BEARING WALL BUILDINGS

PREPARED BY THE

STATE EXISTING BUILDINGS COMMITTEE
STRUCTURAL ENGINEERS ASSOCIATION OF CALIFORNIA

SEPTEMBER, 2003

ASCE STANDARD

ASCE/SE|

41-17

Seismic Evaluation
and Retrofit of
Existing Buildings

STRUCTUIRAL
ENGINCERING
INSTITUTE



[Ty6ankauma Hopmbl FEMA P-2006 cogepnt

noaApoHOHOe PYKOBOCTBO M MPUMEPDLI PacyeToB
https://www.atcouncil.org/docman/fema/300-fema-p-2006

11.5.3 Flexural ReSPONSe......ccoovviecieerencieeeeseeeeese e 11-41
11.6 Three-Dimensional Explicit Modeling of Foundation
COMPONENES ... e
11.6.1 Modeling Foundation Flexibility
11.6.2 Modeling Foundation Capacity ...
11.7 Kinematic Interaction and Radiation Damping Soil-
Structure Interaction Effects
11.7.1 Base Slab Averaging
1172 Embedment................
11.7.3 Target Displacement Considering Kinematic

Interaction Effects.............oooiiiii 11-54
11.7.4 Foundation Damping Soil-Structure Interaction
EffRCtS i 11-55

11.7.5 Shear Wall Performance Evaluated Using
Flexible-Base Building Model Considering Soil-
Structure Interaction Effects.......ccoovvciivncciinen, 11-63

12. Unreinforced Masonry Bearing Wall (URM) with Special
Procedure
12.1 Overview.

12.2 Building Description
12.3 Dead Loads and Seismic Weight
124 Live Loads .....ocooooeici e
12.5 Spectral Response Acceleration Parameters..
12,6 Tier 1 SCIe mng. ..cooevreeieiivereeereeereenenas
12.7 Special Procedure Evaluation and Retrofit Overview
12.8 Condition of Materials...
12,9 In-Place Shear Testing

12.10 Masonry Strength
12.11 Diaphragm Evaluation
. e o 12.12 In-Plane Demand on Shear Walls....
Examp e PP Catlon l I I e 12.13 In-Plane Capacity of Shear Walls of a Wall with Sufficient
CAPACIEY -+ttt
12.13.1 Second Story Side Walls ...

f A EI 4_ 1 l : - 12.13 2 First Story Side Walls
Or g e].sm]_c 12.14 In-Plane Capacity of Shear Walls of a Wall without

Sufficient CaPACIEY ..o.oovieecr e nnens 12-42
12.15 Retrofit of a Wall with Insufficient Capacity Using

Evaluation and Retrofit of T

12.15.2 Methods #2 and #3

= b e b 12.15.3 Shotcrete Wall Design.
' I I lg l I gs 12.16 Out-of-Plane URM Wall Checks and Strengthening

12.16.1 Brace Design............
12.16.2 Parapet Evaluation...

with Additional Commentary for ASCE/SE' v g I8 g 12.16.3 Brace Top and Bottom Connection Design

12.17 Wall Tension Anchorage Retrofit Design .
12.18 Wall Shear Transfer Retrofit Design.........
12.19 Summary of Special Procedure Retrofit Measures..

FEMA P-2006 / Jll.ﬂC 2018 12.20 Additional Areas of Revision in ASCE 41-17 ...

PRTILI 13. Unreinforced Masonry Bearing Wall (URM) with Tier 3
S
7 2 Procedure 131
:Ug FEM A P 13,1 OVEIVIEW...vvvvevvereeresees e msssssseserssssssss e 13-1
% o

e

il Table of Contents FEMA P-2006



https://www.atcouncil.org/docman/fema/300-fema-p-2006

[Tybamnkauma Hopmbl FEMA P-2139 coaepnT noapobHoe pasbaACHEHME

https://femap2139.atcouncil.org/reports 23 Prior Analynical Studies of Bilinear SDOF Models

The trend of increased collapse probability for short-period buildings shown
in Figure 1-1 is consistent with studies of bilinear (e.g., elasto-plastic) single-
degree-of-freedom (SDOF) models dating to the original work in the 1960s
and 1970s by Veletsos. Newmark, and others (Veletsos and Newmark. 1960:
Veletsos et al.. 1965). These studies developed theoretical concepts relating
inelastic response spectra to elastic response spectra as a function of
ductility. s, defined as the ratio of maximum inelastic displacement. &. of the
SDOF model to the yield displacement, &r. of the SDOF model (ie.. y=
&/8r). In the domain of constant acceleration (i.e., when the period. T. of the
SDOF model 1s about 0.125 seconds to 0.5 seconds). the studies found that
the maximum inelastic displacement (&) of the yielded SDOF model was
greater than the elastic displacement. &, of the model if it were to remain
linearly elastic. as shown in Equation 2-1. Equation 2-2 shows the
relationship between the yield strength (F7) and the maximum elastic force,
F. that would have been developed by the SDOF model if it were to remain

linearly elastic.
Force 4
Fph---mmm—m === ==
Fr &
Fy = ——— withp = —
J2p—1 8y

Short-Period Building

Collapse Performance and
Recommendations for ;
Improving Seismic Design

Volume 1 — Overarching Findings, Conclusions, and S %

Equal areas according to
equal energy criterion

-Sh - =

Displacement

Recommendations Are
as common to bath
FEMA P-2139-1 / November 2020 elastic and inelastic responses

f FEMA @ P Figure 2-2 Equal energy criterion of an elasto-plastic SDOF model.
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[lononHuUTeNnbHble UCTOYHUKMU

World Housing Encyclopedia, Housing Report. Single-family brick masonry
house, Ulugbek T. Begaliev, Svetlana Uranova, 2002 [link]

[Tonskos C.B. (1955). KameHHble N apMOKaMeHHbIE KOHCTPYKLUUN 30aHNN
(Masonry and reinforced masonry structures of buildings), Moscow, 402 pp. (in
Russian);

[Monskos J1.I'l. (1980). KameHHbIe U apmokameHHble KOoHCmpykyuu. [lpumepsi
pacdyema (Masonry and reinforced masonry structures. Calculation examples),
Kiev, 144 pp. (in Russian);

PoseHbntomac A. M. (1964). KameHHble koHCTpyKumnu (Masonry structures),
Moscow, 302 pp. (in Russian);

Cadpapranues C.M. (1992). CencmMmocTonkme KaMeHHbIE KOHCTPYKLNK
(Earthquake resistant masonry structures), Alma-Ata, 1992, 236 pp. (in Russian).
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