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Evaluation of Earthquake Damage and Anti-destruction Ability
of Concrete High-rise Building Structures

XU Liqgiang
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Abstract: In previous studies, evaluations of earthquake damage and anti-destruction ability of
concrete high-rise buildings based on the static nonlinear evaluation method and structural dam-
age assessment model do not consider the damage development of structures under an earth-
quake; thus, the evaluation results often differ from reality. Therefore, this paper proposes an
evaluation method of earthquake damage and anti-destruction ability of concrete high-rise build-
ings based on component performance. By using the strength and ductility method, the perform-
ance of concrete high-rise buildings under strong earthquakes can be exactly described based on
the strength and deformation of the building. Based on the structure performance and the analysis
of the collapse limit state of high-rise buildings subjected to various seismic waves, the collapse
resistant capacity ratio of structure is set up with the incremental dynamic analysis (IDA) meth-
od. According to the ratio, the evaluation process of earthquake damage and the anti-destruction
ability of concrete high-rise buildings based on component performance can be obtained. The

experimental results confirm that the proposed method can be used to exactly describe the earth-
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Table 2  Aseismic calculation results of 6-story frame

S mYS PUREY FRAE el PR AE X ) Y [f] L (X ) 2B (Y D) 3G
65-0.24 = 0.64 0.57 1/605 1/623 1.423 7 1.385 5 1.258 7
6.3-5-0.24 - 0.64 0.37 1/682 1/605 1.078 8 1.067 3 1.026 5
7-5-0.36 — 0.58 0.37 1/633 1/586 0.968 2 0.987 4 0.899 6
6-5-0.38 - 0.64 0.51 1/618 1/632 1.348 2 1.275 2 1.170 8
6.4-5-0.34 — 0.56 0.37 1/550 1/658 1/574 1.060 2 1.050 7 0.947 6
7-5-0.34 0.56 0.28 1/564 1/573 0.912 8 0.798 6 0.755 8
6-5-0.54 _ 0.64 0.36 1/614 1/547 1.168 3 1.083 7 1.135 6
6.4-5-0.58 — 0.56 0.28 1/586 1/584 0.884 7 0.838 5 0.776 8
7-5-0.58 — 0.56 0.29 1/617 1/648 0.754 3 0.706 8 0.652 2
TREE 1 5 )2 SR A5 P G R 2 25 5 2 A 1 R £ £3 25 MEREME R @
ZA ¥
iaEa' ° 1{{%*&2%%5@3‘5%*@ H_ ’ ﬁu%ﬂz%;& ’ JHJJ i}‘ﬁ,ﬁﬂﬂi Table 3 The R value of 25 frame structures
GERY BB . LR E 2R MR AR T S 2 GRS DUESH IMwr/zal  IMc/gal R
L] 2 SBR[ Py JAO(E S 570, SEHRXS 6-2-0.24 = 210 308 1.3
20 MR B SEHE AR AT L A AFAE T T 2 2% 0 b R U Al 6;;’();4 - 308 265 1‘4
o . , o -2-0.24 - 395 35 5
P26 TR e 1w 2 A AT 28 38 A BR L 00 3 B 6.2-0.34 - 218 - L2
NEEMI AL 4, SCBBORAFAFAE 2 SR Mo 2 % A PR TR 6.4-2-0.34 - 305 658 1.9
%t )2 SR 2 M S B 3 A BRDR AR ] A % 7-2-0.34 — 395 674 1.6
, N 6-2-0. = 215 346 1.5
2 M T 1 AR D 2 L 502 525 e - o ” °
6.4-2-0.58 - 305 525 1.6
TEW, 7-2-0.59 - 396 557 1.3
2.3 SRS 6-5-0.24 = 216 216 0.9
SRR A S U W S e g O - . o
BEFEAR X 25 ANHE 28 255 #4) S X 1) Hb 72 3l g A 193 6'4,5,(')‘34 — 214 214 ():8
Bl SR PR RE ATE 5T L O AR BOCH BT 48 38 1 e R 5K 7-5-0.34 - 306 162 1.4
R(E 3 6-5-0.54 — 394 672 1.6
o . 6.4-5-0.54 - 216 256 1.1
TR 3 T2 R UK 5 R IR R o B o . s
LEFRY R (AR T 1, U X P ZEHE 2L 85 M 17 & 6-8-0.24 — 396 672 1.6
CREBEAIHIT R, PUERSFER N P 8 EHELL S, 6.4-8-0.24 - 215 167 0.7
N N PN 7-8-0.34 _ 302 215 .6
HA R (L0 X 1 0,350,774 15 0 445 #g 7 5% 388 G e . o
RGO B R R S UK WAL 4, 7-8-0.34 - 214 106 0.3
HEESERNPIEMRE, JEHEPT 2010 MCHTEL) 6-8-0.54 - 308 365 L1
RIS~ O o o -
-0-U.0 < el

PHy 8 IAMELRLE MR R AEHCH X H]Z[1.1,1.6],
A2 3] 1.1~1.6 % 2010 FRCHTRL) o 223K A4 5538
O P MR TSR A R A, A
= PSR RE
RGBT BIR S A5 R A LIAR Y AR STy
i %oF 2 05 98 38 1) RC AE 42 8 BT 45 44 Hb 7% il IR it 2
77 55 it A RTA
4.4 XLEAWER
T A Rl He M S O AR ST R [R] SCSCI

b amd

1<
B
=1
B

D7 AT AT . PR T R B A R S 5, )
BRSO B B R A 1L T R R B
PR32 4.0 Fl 2.0, SEE0 X SRR EE + w2 @5
St B W . 7E L R BE E (C30) 5 B A7 7E B
3R Ak SR 4 PR 5 B RV {2 20.6 MPa, i i
SPESAB #1455 J2 8 30 45 #4) 1) 40 5 PE g 52 )i 7F
fili o SEH T YR/ A PURE 4 0T HLE L 4 R A IR
PR 53 o8 S 56 TR 46 - 1 J2 R SR 4 B 1) B R P B S



$40% 1

VP ST 0 L TRIE T 6 R 4 M TR IR R ) A 19

it WL S5 SR 4 A, BT bR, 8 i R
B i SE I R AE L % B S 2 A B R A
R 1.76 s,

x4 AEHFEHARTER
Table 4 Research results of different methods
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