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I I A B 37 1 TR A0 ok 52 4%, ARG G IN T 1994 4F Northridge HiFR 1Y 4 45 H H
Yz g k. 4k 56 Scidsk . XTI T A SCRE SR BT TR B AR AR 0 SR . S Ah. A
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1940, El Centrolmp 180 1966, Cholame N65E¥ 1952, Taft N21E%
M | F;  Vall lrr Dist, 270%  F, Shandon Array 2, ##  F; K 7 . ! ; N69W
o
El Centro Vert Parkfield Vert ern Lounty Vert
SO0E SO00E% SO0E
1988.G , 1988.,G s 1988.G ,
N; °-Lrengma SO0E  Ns oo engma SI0E N, >-engma SOOE
Gengma?2 Gengma?2 Gengma?2
Vert Vert Vert
1949, Olympia 356 % 1949, Olympia 356% 1949, Olympia 356%
Fy Hwy Test Lab, 86 Fs Hwy Test Lab, 86 Fg Hwy Test Lab, 86
Western Washington ~ Vert Western Washington ~ Vert Western Washington ~ Vert
90% 1984, Parkfield 90% 1979, El Centro 230%
. ) 1981, Westmor and
I\ Fy 0 Fio Fault Zone 14, 0 Fi Array #6, 140
Westmoreland < .
Vert Coalinga Vert Imperial Valley Vert
WE WE WE
1976, Tianjin * 1976, Tianjin * 1976, Tianjin *
. SN N, . SN N, . SN
Hospital, Tangshan Hospital, Tangshan Hospital, Tangshan
Vert Vert Vert
T @ #5557 FRR Ik i A R BT R S 40, R ke 7R R [ — s B e .
@ A5 FRFEEIMICTE, “NREE PN AICFE.
@ FF45“ 7477 F IR A A5 B Y 43 &
3 TR LN s R AL Fe K T AL L3R
: AR B i RBRIEHE#E10 JR R B A2 3
it H
A REZ) E 3t 7% 3 (g AL 11 H M52 3) EE 73 (AR 719D
03 4 0 fje K AL FS /m 0.283 0.224 0.162 0. 402
TS A £ 1/570 1/720 1/996 1/398
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FHAC AR R R 9 R K.
5.2 H4l2

R Wi R, M b 48 )2, & 243 m, Z5H R E BURZSMIER A R, BRI N
5.234 s. BRF S5 M AR OR R AE T 09 S5 Mk M AR N B, f KO B R 2 A g O 745 X
10 *m/s*, BB L 0,02, TFE A IFHER M T 9 DM AHE= 30, Hi 4> 3= 3 0 2 i
P~ #1723l (1940 4F EL Centro(SN) #IFZ S A 1952 4F Taft MUFR S . i T 4544 19 5 4t 5%
PP, AROFFRHMESE T A TG 7 D RAR BT s, /.

1) 1940 4E El Centro(SN) #1225l (fAi FR 40ELD).

2) 1952 4F Taft #1532 3 (A FR Tafo).

3) 1988 4F Gengma(SO0E) #1528 (i Fk Gengma) (Il 28375311 .

4) 1940 4F El Centro(EW) M52 3l (fij #% 40EL2) ([l 5373

5) 1979 4 El Centro Array # 10, Imperial Valley CA #iZ 3 (R FR 79ELLD) (1l 2847
).

6) 1985 4 La Union, Michoacan Mexico HiZ 3 (fRiFk Mex) ( [ 25 H0).

7) 1994 4F Los Angeles, Griffith Observation, Northridge #1733l (faj % Northridge)
(1K),

8) 1979 4F El Centro Array % 6,Imperial Valley CA #Z 3l (fajfFr 79E12) (IVZ57#h).

9) 1949 4 Olympia Hwy Test Lab, Western Washington #i 7% 3) (f&j # Olympia) (IV
K.

3R FOR 9 FRH R S A B ARy R SRAT & b R S AR TR S5 4 Y di R 2 8] 45 B8 B T
JR R AROKEALRS. LR LR 4.

A HMTEA MR ERT DUZ OGRS M2 ] B R AL RS A
ASBIF TR (Y I A F B L R )

W R
i A 1 254, 11 2553 1l 25 3 1 IV 2547
40EL1  Taft Mex North- 79EL1 Gengma 40EL2 79EI2 Olympia
ridge
WZ KM /m  0.60 0.61 1.01 0.936 3.76 0.78 1.99 2.87 1.01
K KJZEFE/m 0.015  0.016 0.027 0.027 0.096 0. 020 0.055 0.072 0.038

HI % 4 AT LLE . G5 7R A BIF S8 HE SR 19 e A R BT AR S AR T T 1 T2 5 R A #% i
() d5c KA RS, HB LL A5 F7E LA H A0 3t 72 sh A FE T A AR . i 2R
5.3 NG

TELL B WIS BAR R AR S b, 3l 0 v J2 AN A TR B L 4 A . BB IRE JR 45 4 Y M R
FNHEAT T A BT b FTLLE . AR BEFHESR 1 i A AR AR 3 5 s R S A L. H
S5 AE) 11 b 7R S 2 FE AR ) OO R BIAH 22 JUAE ) o 0126 B0k 1 A BIF 5 BT 41 7 119 d5e A ] i
14 5% 3 114 1E 4 P 0 AT

T3Ah . BRI (2002) 38 H) AW 50 E 19 B A F B R Sh AV R E= 3, X AR
JE Tl AR A 10 SR G5 R A5 4 5 S BLARL T A BT F A, AR A AT Y.
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AWFFEE JoPt i T AR BT R S S . SRR R AR K I R AL A2 (2002) 153 H 1Y
FhTE R SRR LR A IO . X 4 6 Sl 25 TR AW (1. 5~5.5 ). KA
HWC0~0.5 ) MHHBIC0. 5~1.5 ) Z5H 9 [ N Sh e A F Bt s i 3l I i ad LA A [R] 45
R RS AT . WA Bk T A58 BT A B9 i A A s R Bl B AT SRR ALE R TR, A
I 5 T 1 7 114 o AN R B 452 30 D B BF 7S AN BT A 1 R Sl A TRl R AL TR . AT
BN T TAESS M I PURR RS . o it

J3hh s AT AT LU . fEPUR BT A SR — LTIz N A R AR
40 1940 4 El Centro (g JU 1)) HiFR 0 57 » 5 55 285 52 10 5% (9] A Bk 5 Fr 0 A2 1) e A ) i
TR S A EE . AR IR SIS A R Y.

ERHE IR, S AFBI RS R —N E2RME . EM SRS EA . Y
LER T AE M L A5 R B IRAEAE DL L S5 R Y R AL EEAT 5C. RIS 4 i Y d A A BT LR Bl
MR — N EAS S LA AR BT = 8. B 72— E S AR . 3 IRTE AL E 1Y
B0 BE AR O 5= Sl i BE R, HLAUE JE — KPR s o AR S DL T, fEELA
SR A R HR M A B AN RN BT R Bl B AT D6E M R Sl IR 1 L B 25 R AL B AR
A HE— BN TR | SR R S ORI RIS 2. 15 7 245 B SR 49 A R A B9 B0 = 3.

o ] 5% Jey TR ) A A0 5 B T S I E 5T DO AR ST AR 3 T BT R SR R %, PhRTT
WS SN AT SR AL T3] 1, W IR Tl K2 3k SO Lo AR WE e de it 75 2. et —
I 27 B

2 % x #
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STUDY ON THE SEVEREST REAL GROUND MOTION
FOR SEISMIC DESIGN AND ANALYSIS

Xie Lili"®  Zhai Changhai®

1) School of Civil Engineering and Architecture, Harbin Institute of Technology, Harbin 150090, China

2) Institute o f Engineering Mechanics , China Seismological Bureau, Harbin 150080, China

Abstract: How to select the adequate real strong earthquake ground motion for seismic a-
nalysis and design of structures is an essential problem in earthquake engineering research
and practice. In the paper the concept of the severest design ground motion is proposed
and a method is developed for comparing the severity of the recorded strong ground mo-
tions. By using this method the severest earthquake ground motions are selected out as
seismic inputs to the structures to be designed from a database that consists of more than
five thousand significant strong ground motion records collected at home and abroad. The
selected severest ground motions are very likely to be able to drive the structures to their
critical response and thereby result in the highest damage potential. It is noted that for dif-
ferent structures with different predominant natural periods and at different sites where
structures are located the severest design ground motions are usually different. Finally,
two examples are illustrated to demonstrate the rationality of the concept and the reliabili-

ty of the selected design motion.

Key words: the severest design ground motion; parameters of ground motion; database of

ground motion; damage potential of strong ground motion; comprehensive method
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