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Tab.1 Basic information of ground motions
400F
I T2 v R R B i 38 b 7% B
%> = ETRs = s 2001
1 LUCEME VALLEY 1 El CENTRO & " m
2 TCU051-EW 2 CHALFANT/B-BEN270 H
3 TCU052-EW 3 CHALFANT/B-BPL070 R_m
4 TCU052-NS 4 COALINGA
5 TCU054-EW 5 DUZCE —‘2‘28
6 TCU065-EW 6 GRA074 ool
7 TCUO067-EW 7 KERN COUNTY
8 TCU068-EW 8 KOBE 1508
9 TCU068-NS 9 MAMMOTH LAKES % 100
10 TCUO071-EW 10 NORTHRIDGE @ sof
11 TCU075-EW 11 QIANAN ®o,
12 TCU076-EW 12 SMARTI133007EW _sob
13 TCU082-EW 13 TABAS -
14 TCU102-NS 14 WESTMORELANDt 800y
15 TCU120-EW 15 WHITTIER NARROWS w0

(] 26 A LU G2 08 R R S PR
I ST S IO A 5 9 11
A T 01 B ) K0 MO 3l LU 5 9 2
BNF Al LK 0
2.2 BT FHBENA R LN RN 5 . |

Y5 AT R B ST RS b 0 ® s e w0
215k 30 FUTE IO FE TR IR IR o | 1 eU0520NS) ik B A2
(R RS BB IR B ORI 2 2 AR L | ri o of U0ms (NS svave
HOK R 1.

{iF% Jem

W s
gz 30,

150 — )

20
15
=l = W BN
10 = ST R R
T,
5
N 4 6 8 10 12 14 16 18 20 =% & 10 12 14 16 13 2
AR /s AHRFY /s
B2 T3 ik AR B3 3 AR
Fig. 2 Comparison of average acceleration response spectrum Fig. 3 Comparison of average velocity response spectrum
07
50 0%
e 0.5
E
= o4
g0 >
. & 03
%20 ﬁé
- A B 02 = T FE )
10 — I R R - — T R R
e e et o
e 3 10 12 14 16 18 20 2 4 6 8 10 12 14 16 18 20
EREEEENY AR /s
B4 FHEH R AT H{5 FHmARETHEATIL

Fig.4 Comparison of average displacement response spectrum Fig.5 Comparison of average input energy spectrum



% 3

PORIA S i W2 30 b B 3t 72 S 0303 e A 2 50 BE A AR F 5T

HH 2 2 T AR Y - (1 30 W V22 06 v 780 4 7 8l = 28 R X . 1 - 24
U 2 B /N T R 0. (2) 3 06T J2 9 ek R i 7 8 1 o I
7 5 V2 S o 7 ) ~F- 149 e (D 2 8% /N i B SR Y TR AR
50 10 5 3 3t 7% 30 ) O 4 A A

2R3 OIFSIAT BIR AR B A S RO i3k 3 nT LU 2 O
JZ T o R 3t 72 Sl 4 R IR 9 R A IS L A o JRE e (R B | 0 {7
A U F B2 5 WA (D B2 2 b Y R 3 G R B

LROAR 2 54 3 0 MriA , IE U2 i T I T of 2R M AR B 0
326 K 3 7 Bl AT B R L 2 R X R - 24 U (R AR
BH) /N T 8 e M R Bl o {H L SO BT i Ok T M R B

3 ULWT R o A MR 3 B B A M AT

3.1 FHSHNERE
LEAE )RR I NS AR B Y

HFIIFERE kg

1.6

04 e AL
"\w\ B L]
o
0
1 2. 3! 4 5 6 9 10
FHRFE /s

B 6 3k e AL Ak ok Ah sk
Fig. 6 Comparison of average

hysteretic energy spectrum

R2 WENFHEBEBRXREIIL

Tab. 2 Comparison of average peak amplification factor of ground motions
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Tab. 4 Correlation coefficients between frequency parameters of near-fault fling-step-type ground motions
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Tab.5 Comparison of period parameters of ground motions
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Fig. 7 Correlation coefficients between the maximum acceleration responses of the bilinear

SDOF system with ;=1. 0 and typical ground motion intensity parameters

=)
=)

g
=)

e » PGD
o —+=PGD L&k

—+—PGA I & LK

[FRT——S—————

o
%
v

ARGk R AL
)

0.8

VARG R B

l.( ————

o
=N
T

>

06 |
<« PGV

—<— PGV A ML

PGA 58 BER A Atk R %

S
S
=

PGV 55l K i
PGD 5 Kk

0.4

o
[
=)
(5]

I 2 3 4 5 6 T 2 3 4 5 o 2 3 4 5 6
B4R JE I /s B4R A /s B4R A /s
B8 M&M SDOF k& n=1.0 BFig E ik K 5 $t A 3 F 3) 5% A8 AR 09 48 X R &K
Fig. 8 Correlation coefficients between the maximum velocity responses of the bilinear

SDOF system with ,=1. 0 and typical ground motion intensity parameters
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Study on spectral characteristics and intensity indices of
near-fault fling-step-type ground motions

DAI Hui-juan'?, BAI Guo-liang', WANG Bo', WANG Chao-qun', LI Zhen'

(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2. School of Architecture and Civil Engineering, Xi'an University of Science and Technology, Xi'an 710054, China)

Abstract: The current China Seismic Code has no special provisions about near-fault fling-step-type ground motions. The
spectral characteristics are explored according to the comparative analysis including period response spectrums and period
parameters between near-fault fling-step-type ground motions and ordinary ground motions. Besides, in order to explore
the selection problems of the intensity indices for seismic response analysis, correlation between intensity indices and bi-
linear single degree-of-freedom (SDOF) system responses for near-fault fling-step-type ground motions are discussed. The
results show that: (1) Response spectrums corresponding to near-fault fling-step-type ground motions are greater than
ordinary ground motions. The average peak amplification coefficients of the two types of ground motions have a certain
distribution law. (2) All period parameters of near-fault fling-step-type ground motions are significantly higher than ordi-
nary ground motions. Coefficients of variation for different period parameters are different, and the correlation among
each period parameter is also different. (3) For short-period structures, peak ground acceleration (PGA) index is advised
to be the same as the index for selecting and adjusting ground motion inputs. For medium-to-long period structures. peak
ground velocity (PGV) index is advised to be the same as the index for selecting and adjusting ground motion inputs.

Key words: nearfault fling-step-type ground motions; spectral characteristics; intensity indices; bilinear SDOF sys-

tems ; correlation analysis
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