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Correlation between global damage index and local damage indexes
for the seismic performance assessment of framework

Liu Zhefeng, Chen Kui, Zhao Peng, Chen Wei

(School of Civil Engineering and Architecture, Changsha University of
Science & Technology, Changsha 410004, P. R. China)

Abstract: The global damage index of frame is defined as the loss of the strain energy dissipation capability
during the pushover process, and the local damage index of plastic hinge is defined as the loss of hysteretic
energy dissipation capability during the pushover process. Based on the force analogy method, the
analytical expressions of the global local damage index are proposed. Besides, the correlation between
global damage index and local damage indexes are discussed. The results show that improving hysteretic
energy dissipation capability and constraint capacity to elastic portion of plastic hinges will effectively
improve the strain energy dissipation capability of frame. There are three specific ways: reducing strength
degradation, residual deformation and improving rotation capacity of plastic hinges. The global damage
index is generally closed to weighted value of local damage indexes which taking the ratio of hysteretic
energy dissipated by plastic hinge to total value dissipated by frame as weight. Therefore, the weighted
value of local damage indexes could be used to estimate the global damage index of structure.

Keywords: frame work; force analogy method; seismic energy; global damage; local damage

W B H#:2016-12-01

EE&WHE :EKARBE L (50908022)

EFEB A X B A976- ), 5 Bl AHR WL FENFER)ZEFPURNIIY . (E-mail) 12(0072006@163. com,

Received: 2016-12-01

Foundation item: National Natural Science Foundation of China (No. 50908022)

Author brief: Liu Zhefeng (1976-), associate professor, PhD, main research interest: seismic design of high-rise

buildings, (E-mail) 1zf0072006@163. com.



%34

X)L EAR A T AR R ARG B 3R B 69 A48 kM 93

FEE TR M LR Bt MRS B bR 0 2
BT AR 5L Al 17 6 45 74 $2 1 — A 4545 = AL 48 b
JEAEYEZS HARMRTHE . 4504 09 b R 405 T DA B
PA IRy 350 T 1> T TR A 3R o T A AR A5 5 A 5 5 1 R
TS5 W BRAT SR A5 0 A3 AT B AR R
PR A7 RS PR A F 3 5 A 1 19 J 9 408 A R 285 e
SE s R s — A G 33 300 073 6 s IO B 4 3R 45 4 1
PR DRSS 5 Jmy R4 0 43 A1, I 48 75 9 5 114 B B AH
KM B EA ",

H A C A 145 F 455 P B R R 3mT U3 9 ok (2
SO R S B R 2, B WS o
R R B EHAA S T B 2T 5 RPN E
FERE (RBVEMEAR I A8 S 800, 40 Park 454
(P 2 B 1 4 400 1 A5 1 I D Ik Sy 5 it 1) 2
PERERIST R [ S DA R B S B A5 R
FEA 76 TR 25 R T A A A A (R A R A
P B AL 13 I 75 2 5 ) A 1 B 24 3R B0k X JRy 8 43
B AT AL s IR D5 32 56 0 53 3 42 3 3 B
FOS BB RSB . B OB S B0 Y 1 5 R
T 450 R M Can BRSO e N AR RS L R
A 1 78 Ak ok il A 45 H 1Y iR Ay R 3R R T IR L
WA S5 A R . IR R R T RE
) G5 46 1 B AR A5 3 48 B o S AF A 2R i 6 1
YA IR, AN JE 2 A 7E 9% 2 07 1 TG v B 4 1Y
VIRIREDS

2 T B W S FOE RS, ) 25 4 7 PR
] 9% Bh o 7 b RE RO M AR Y BE 5 A7 Ak o 1 S TR BE R
JI 7R R L S5 A8 1 5 5 £ 1L I DAL i D 3
VOl 4 HE SR 5 4 Jry R 0 5 B AR A Y i 3R
IR T VR 45 A R R 45 5 R R A 0 =2 TR] A L
HIKARSREKR,

1 ETHUNENBRGSH

L1 Ak

1999 4F Wong 135 e 40 Ay vk, I How
T HE B 45 H4) %) B g 008 M R 0 M 5 BE R 0 M
W OB RN AT

s HE BEAE 7K -1 284 FH T B9 288 1 A 7% Hiy 98
BB g g . EHER AR E L — DKL
A B (3L n AN 7 AT BE HS B9 5 i 7 o W
PEFE M H B BE (e om A . KPR 38 F (FRESE & A4
Je IRIE s T BB PR, 5 A 9l o s S i RS 5 9
PR Z . R SHE QRSN ) FL R R

MRS X om ARG f B AL S M (L
TEFRBRAE A 5 9 AR A HE LAY AR B A
M B YR o 07, T B R By I B N
X"t T4 B 5 0 B R B SR R — 2
PR o A SRR AR E R A S MY (L
TS HE), M M0 m ol F.X'
X"y n Bra . B 1 LA ZHESE Ry B T
B RESRZ IR I 43 i

%'(1) x"(t)

o) 1 Z»Ix(t)k— F(2) - e -
—5 =357 === b iaked 3
/ / / / / !
/ /= / I+ | /
/ / / / / /
4f '6

1 WAEPEREMZAREHSE
Fig. 1 Decomposition of frame force state

in the force analogy method
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rotational degrees of freedom
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Table 1 Six motion records

ETRss 7 4 R Ay JtSE A Iy PGV/(cm » 1) PGA/g PGV/PGA/s ta/s
1 Landers 1992 Desert Hot Springs 0 20. 2 0.171 0.120 54 50.0
2 Chi-Chi 1999 TCU089 89-N 31 0.248 0.127 55 79.0
3 Landers 1992 Morongo Valley 90 20.2 0.14 0.147 23 70.0
4 Loma Prieta 1989 Agnews State Hospital 0 26 0.172 0. 154 25 40.0
5 Victoria, Mexico 1980 Chihuahua 270 24.8 0. 150 0.168 71 26.9
6 Kocaeli, Turkey 1999 Yarimca 330 62.1 0. 349 0.181 57 35.0
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