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Fig. 1
of near-fault ground motion
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Fig. 2 Part Synthetic velocity time history curves of near-fault ground motion
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Fig. 3 Layout of the frame-shear structure
1 HEENNEASH
Table 1  Detail parameters of the model for calculation
EEl W fH
oy 127 4200; 2~8J2E5000; 9~22 25
R/ mm 4300
. 1~3J2C60;4~10 )2 C50; 11 ~17 JZ C40;
YL A At 4] H H H
TREBE L5 B S 4 18 ~22 2 (30
1~3/Z1300x1300;4~8)Z1200x1200;
A R )/ mm 9~16 21100 x1 100; 17 ~22 JZ 1 000 x
1 000
1~3)24926;4~7)24426;8~16)23
: A 2 ’ bl
FERC/mm 706; 17 ~22 53 576
2R R <) (mm) 1~22 2500 x700, H\fAil1~3)26872,4~
TR (mm?) 22 )25 890; 4iff #8@ 100,200
B 5% 5 (mm) 1~5)2600, 6 ~8)2500, 9 ~17 JZ400, 18
LA (%) ~22J2300, 1 ~3 J20.51; 4 ~22 £ 0.45

fi#8/ (kN - m™?) 1~3/212;4~9J)210; 10~22 )26

2.2 HEHE
SERAERE RO TSR FH 3 [ 21 29 M 51 R 25 4
Y IDARC K RY Y- 18 25 #4 35 28 14 S5 g 43 A7 R

FEFR IR A, SR ATREAR T 1 P 1 B2 DG R A ) B

E o BIAIREE A PRI I RRRIR A Park =28
TR DR 2R 1Y, g P £ i T 0 U R T M 52 A
A a =8.0, BRI ARLB = 0. 1 ALY AR
Wy = 0.5 RERG RWe, IR R S AP B PR B 7
EE,
2.3 HHEERSH

LERG1 2l T 0 R — MBCIE Ao 45 R B REJZ BT
JRIBINERS F ATHUR AL 3 A S HORSE, HiX L8
SRONRE SRS HE (B R 0L, R, >R
BEA BRI 6 BOR A G5 M T M 52 30 7E T Y
BESRRREE ™ ™ G B R B ER A8 K 3T S A
[EBiRa RS P Y AR R DR (AR R LR o
DI;(3K(1)) 5 SRJEH5 25 14 1R 9 B IR 45 ZOM AR A
WREWEEBIE R DL (K(2) ) 5 FeJm B R 2 R
SRR SR 1453 31 25 19 B R 0 IR 5 B OSDI( 5K
(3))-

0, -6 B ..
DI, = E° 1
i au _ 0], + M)Hu i,d ( )
E
DI = S DI (2)
=2 Y E:.
E
OSDI = Y, ——"*—DI, (3)

A 0, R M A ) B R M5 0, e
Fe P i AT A BIR G A1 5 0, DA SR o A PR AT T
SZEAN s BN IR IFSR BB R M, s i K
S T RS 5 B DA i A i A Ak T
RURRER; E7 NPT e 5 £, 02

ob =

HEBE o

— N2 OSDI = 0 I, Z5Hg AL TR,
TR ; 240 < OSDI < 0.4 5, G5HRHERIR ;Y
0.4 < OSDI < 1.0}, ZALIREEHBERE, N
NZANE% , LSHRER ™5 24 OSDI > 1.0 I}, Z5F3K
SRR g BE I, LS R AR
FEBURIFR R BEIRFEEL o LA S 10 = sh AR Ryt
AR, KA E, R T LSRR
TREELAESTZS M BIR TR R, S5 R 1E 4 R

ARLE e 2 A TR B L AE BT 45 F B B
GEL (OSDI) it i s J32 W6 i A9 72 Ak JC BT R
AR AN A 5 K v B8 e (L R0k e o 2 0
FERYHEIITITNG S, 4 Han L2 Ltk &, I
LIk i U R LU PR3 OSDI 38 sk Ji2 fe e



682 B oA H Tk ¥ % 2014 4
0.20 - 0.5 024 0.16
(a) (© I A A (d)
0.16 | 04F  y=0.002x +0.043 0.20
A . 0.12
| A p— a2 R'=0.990 0.16 M
= 012§ A 03} )
2 012+ 0.08
~008F  y=2E-05x+0.124 02} y=0.029x +0.137 L
F=0116 (b) 0.08 R =0976 004} ¥=0014x°0101x-0.048%
004 o1 004 | R=0817
0 .......... 0 U T TR TN [N T TN NN TN S NN TN S N S T | 1 1 1 1 1 1 ] 0 1 1 1 1 ]
100 200 300 400 500 600 30 60 90 120 150 180 0.4 0.6 0.8 1.0 1 2 3 4 5 6
PGA/(cm - s7) PGV /(em - s") PGV T,/s

B4 BIMEHMEKEMENESHNTL

Fig. 4 Changes of damage index with the parameters of near-fault ground motion
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Analysis of the damage effect of near-fault pulse ground motion
on frame-shear structure

WU Da-qun', LI Ming’, YANG Yong-giang’
(1. Changzhou Key Lab of Construction Engineering and Material Properties, Changzhou Institute of Technology, Chang-
zhou 213002, China; 2. School of Civil Engineering, Shenyang Jianzhu University, Shenyang 110168, China;
3. Institute of Engineering Mechanics, China Earthquake Administration, Harbin 150080, China)

Abstract ; Near-fault pulse ground motion is a large potential damage on structure, yet there is little research a-
bout couse. NPGMs with different peak ground acceleration (PGA) , peak ground velocity ( PGV) , peak ground
velocity ratio( PGV ) and pulse time period (T,) are composited by NPGM method. Time history response of a
22-floor HRCFS is calculated by inputting the above ground motions, and the variations of the overall structure
damage index (OSDI) of HRCFS with the above parameters is analyzed. The result shows that all the values of
OSDI are small without obvious relationship with PGA. OSDI changes with PGV and PGVy in a proximate linear
relationship, and changes with T, in a proximate para-curve relationship. It can be concluded that HRCFS has
good seismic performance under the NPGMs ;the damage effect of NPGM on HRCFS can’t be measured by PGA
only.

Key words: near-fault; pulse; frame-shear structure; damage effect



