EETECIN R £ m M = Vol .41,N0.2
2021 4 06 H SOUTH CHINA JOURNAL OF SEISMOLOGY Jun.,2021

WL ST TE AN AT REE T 25 M R A B SR, FERGHE ,2021,41 (2):134-141. [CAO Yuan. Research on Seismic Loss Assessment

Methods of Reinforced Concrete Structures based on Component Deformation[J]. South China journal of seismology,2021,41(2):134-141]

ETHHZERAR R L5
MR AR R ITE 77 R 5

¥ R
a (A
(CERTHE T RS B BRA R, T 510641)

W RIENATREE LR B SRR AR EIRE, AL T — BB R R I R R A O i
LG T MR R TR I R R, 5T PERFORM-3D H & T J A BR3P SEBZ P PAG A . FIIZ )y
EXIAN [R] 1 Bl ZUEE 1) AR 09 S G5 AT DAY, SR 1 HURRBhS | APFIS IR N A o0, X L
FEESSRIG B SO PR T ik BB A R80T B A SO TR A S B M R A S A PRSI I ER B 5 45A Y
PO 4 A fifi 2 22800 CMR Bt B 9 2032 A 418 g 17 A1, e 52 D17 45 A R L ) 80 B XIS L IR BE B 45 K v 5 7.5
JE . 8 FEHI 8.5 FL ULl X 45 4 T K HEL A R A0 KUK ey, 7 BE BTSSR, 6 JEE VB A5 AL 1 M A A 2R

KU B /1N o
KR MR TS AESR-BY RSN A s MR s AN ZLE X
hEAZEE. TU352.11; TU375.4 SCERPRRED: A XEHS: 1001-8662(2021)02-0134-08

DOI:10.13512/j.hndz.2021.02.19

Research on Seismic Loss Assessment Methods of Reinforced
Concrete Structures based on Component Deformation

CAO Yuan
(Architectural Design & Research Institute of SCUT Co., Lid., Guangzhou 510640, China)

Abstract: Based on the deformation performance index limits of RC beams, columns and shear walls, a set of
seismic loss assessment method for component deformation levels was established. Its theory and assessment
procedure were given and the post—processing program ‘ Loss—Calculation’ were developed to achieve this
process. Using this method, the conventional frame —shear wall structures with different fortification intensity
were evaluated, and the effects of ground motion intensity, component types were analyzed. The evaluation
results were compared, and it was found that: the post —processing program can effectively calculate the
expected loss of components and structures of a single building under the earthquakes with different intensities.

The collapse resistance safety factor CMR of the structure decreases with increasing fortification intensity, the

collapse risk of the high fortification structure is higher than that of the low fortification structure. The earthquake
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loss risk of the 7.5 degree,

8 degree and 8.5 degree fortified structure is the highest, followed by the 7 degree

fortified structure, and the 6 degree structure has the lowest earthquake loss risk.

Keywords: Earthquake loss assessment method; Frame—shear wall structure; Component deformation; Areas

with different fortification
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Fig.1 Earthquake loss assessment flow chart
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Fig.2 Schematic diagram of earthquake hazard curve
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Table 1 The limit value of the interlayer displacement
angle of non-structural components in each

performance state
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QLUVREAE)  (Efrgdr)  (HMAREIH)
T e 5 0.004 0.008 0.012
NGRS 0.016 0.032 0.036
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K HLE 0.004 0.008 0.024
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Table 2 The average value of the loss ratio of the
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Fig.4 Flow chart of earthquake loss calculation
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Table 3 20 seismic wave information selected

%5 $FK AEGy Wk =
Chi-Chi
1 1999 KAUO054-E 6.20
Taiwan-03
2 Loma Prieta 1989 DMHO090 6.93
3 South Iecland 2000 BRS090 6.60
4 Valnerina 1979 ARQ 5.84
5 Meran 2001 SPGF 5.00
6 Kozani 1995 FLO 6.51
Superstition
7 1987 B-WLF225 6.54
Hills-02
Umbria
8 1997 MNF 5.60
Marche
Bingol/
9 2003 BIN 6.40
Turkey
Northridge—
10 1994 PAC175 7.00
01
Lazio
11 1984 PSC 5.50
Abruzzo
12 Dodecanese 1987 ARG 5.30
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Greece
Chi—Chi
18 1999 KAU003-W 6.20
Taiwan—-04
Campano
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Table 4 Results of collapse vulnerability analysis

WPIRE ERNEE CMR{E KRR
6 0.51 4.43 0
7 0.58 2.52 0
7.5 0.66 1.91 2%
8 0.68 1.48 7%
8.5 0.86 1.25 15%
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Table 5 New cost statistics for structural components

HPFH AR Gt A% i F i m? S B R m R oT
1 €30 1.21 0.038 9 1388
846 €30 1.87 0.115 18 2778
1 €50 2.86 0.112 20 3120
H
352 €30 2.77 0.045 13 2814
1 €50 3.12 0.204 40 4055
B9 7145
457 €30 245 0.125 25 3048
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Table 6 New cost statistics for non—structural components

FA A4 FR KEMmZE) R (mYZ) B O
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I
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Table 8 Annual average loss expectation

WAL MR /e EALOG) PR B
6 i 0.017 0.160 980
7 0.033 0.320 3010

7.5 0.050 0.480 14 030

8 & 0.067 0.640 15 830

8.5 J% 0.100 0.960 26 050
3 45iE

AN T TR AR TE 00 b R 5 R PEAS T
2, FIET PERFROM3D JF & T Jo Ab BRFR 7 S 81
WA AR . H AT ERE T T 5 MR B R
(6 . 78, 7.5, 81, 8.5 F)MIHELL-5Y Jikk
GER, FIURHA SO X 5 AN EERIEAY, R ITAY
(e SR

(A SCHE I MR AR EAG 7 i e R0 T4
BEFEIARIR

(2) G P EI R & i R AL CMR (HREE
BB ZU R B SRR, i By B I S5 A AR
TR B 7 HH T R ) A3 5 XU o

(3N [F) 35 7 20 185 35 g JOT 7 L 1) 5 458 2k XL
AN —F ., EEHURE R R K LR 21 B B Y
mEidEm, Hep 7.5 B8 R KA Y, AT
] — 7K

S 3k

[1] ASCE. ASCE/SEI 41-13 Seismic evaluation and retrofit of
existing buildings[S]. Reston, Virginia: American Society of
Civil Engineers Press,2014.

[2] Cornell CA, Krawinkler. Progress and challenges in

seismic performance assessment[J]. PEER Center News,

2000,3(2):1-2.

[3] Fajfar P, Krawinkler H. Performance —based seismic
design concepts and implementation, PEER Report 2004/
05[R]. Berkeley: Pacific Earthquake Engineering Research
Center,2004.

[4] Ramirez CM, Liel AB, Mitrani —Reiser J. Expected
earthquake damage and repair costs in reinforced concrete
frame buildings|J]. Earthquake Engng Struct Dyn,2012,41
(11):1455-1475.

[5] Shokrabadi M, Banazadeh M, Shokrabadi M. Assessment
of seismic risks in code conforming reinforced concrete
frame [J]. ] EARTHQ ENG,2015,98(9):14-28.

[6] Martins L, Silva V, Marques M. Development and
assessment of damage—to—loss models for moment—frame
reinforced concrete buildings [J]. Earthquake Engng Struct
Dyn,2016,45:797-817.

[7] Hamburger R O. FEMA P58 seismic performance assessment
of buildings[R]. Washington,D.C: FEMA,2012.

[8] B M, XITEHE, VPG, 4. JE T FEMA-P58 J5 ik iy A bl 1
SFUHB R 22 0 U 52490 23 e ()], AR D7, 2016,33
(S1):113-118.

(9] ZERLAL. BT HEAR Y B S ER 22 A5 el SUP R P R VP A
[D]. K« REEH T R%,2012.

[10] #3000 R, % 3T 24 PBEE J7 &Y RCHE

BREE R AR ST )]. TR 1% ,2016,33(9): 186
194.

(1] SREF /N JE T ST RC HEZR-SH e 25
MRS B 2B R TR, SRR TR, 2016,32
(3):13-20.

[12] T AAH M S @57, DBI/T 15-151-2019 &5 T
FRREE T A5 BUR M RE BT HURRS]. Jbat: o i
fi#t,2019.

[13] FFEHLFE)S. GB 18306-2015 F[E Hi % 3 250X L Kl
[S]. dbat: s H R, 2015.

[14] A NRIEREE B3 Mk £ #3088, GB 50011-2010
AU BT IELS]. b b A 5T A
2010.

[15] rhE TRER DI, CECS 392-2014 i [E @45 4T
B HRES]. dbat: hEHRI R, 2014,

[16] HUKSR. BETHOEDNARR RC 32 AE 8T St i
PERERE bR FRAEBFFED]. 1M - AE R B TR 5%, 2012

[17] Vaslani H, Miranda E. Probabilistic earthquake loss
estimation and loss disaggregation in building|R]. Cali—
fornia, US:The John A. Blume Earthquake Engineering
Center, 2005.

[18] Beck J L, Porter K A, Shaikhutdinow R V, et al.
Impact of seismic risk on lifetime property values[R].

Pasadena: California Institute of Technology,2002.



