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Abstract: The global nonlinear finite element calculation model of Urban Light Rail Transit Via-

duct (ULRTV) in a high seismic region is set up, then the elastic-plastic seismic responses of
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the bridge subjected to the combined effect of vertical and horizontal earthquakes are calculated
under pulse type Near-Fault Ground Motions (NFGMs), non-pulse type NFGMs and Far-Field
Ground Motions (FFGMs). And the influence of the Peak Ground Acceleration and Peak Ground
Velocity (PGA/PGV) ratio on the seismic response of the bridge is presented. Results demon-

strate that the pulse type NFGMs results in the larger lateral displacement at the mod-span of the

girder when time-domain analysis. The pulse type NFGMs and the FFGMs maybe bring out the

greater internal force compared to the non- pulse type NFGMs. While under frequency-domain a-

nalysis, the pulse-type near-fault ground motions greatly impact the seismic lateral seismic re-

sponse of the bridge in the low frequency band compared to the non-pulse type NFGMs and FF-

GMs. As for the vertical seismic response of the bridge, pulse type NFGMs influence the

response in the second order natural vibration frequency, and the non-pulse type NFGMs and FF-

GMs influence the response in the first order natural vibration frequency.

Keywords: seismic response analysis;

spectrum characteristics

AR R, O T 2 M R A 1995 4F Kobe Hb 52 .
1999 4F Chi-Chi # 7% Ml Kocaeli #1755, LA H A [H]
Timp RN R HEH B TR ENCE. —TF
1 30T W7 J2 b 7% R T 235 ) (Doppler) RN H7 > 1) 2
JEE Tk b Xt A 2 45 Ay o ok 7 R R 5 B — ) T
N SN R R U R AR R /7 3 5 N DA =
BRI AR B Z BRI A& Bl T
R A 3 KT B0 AR B AR B I

XT3 T 22 b R ) BOR ML, SR [4-6 JRFSE T
I T2 MR R A B AR bR R e, 4 R SR W
I e R 1 o AT S 7 ) 7 A A R W) R LR R T
e R E . SCHER[7-10 JBF9E T Mo 52 F £k 85 4
PRGN H) EEAT R A M E. CHER[11-12 ] R A
PGA/PGV ST 1 I Wt J2 1 5= X B 722 45 44) 114 5%
M. LA bR 5% 22 02 J 1 I A9 % 1 0 8 M e JR L T
W)= [0 Bk 5 | A A b R A R R K B AT % T AR P g
W GEH /D Bt A iy TR I M T B Ly R s 2 R L A
o 4 3% 30T BT 2 Ml R T M S Bl g e 1 R O T BT
R T H AT SR iR AR fife R 1) O gk )

AR SN T BEA A58, & e m] AR 1l RE 3
JI AR BB B 52 M) S 800, T e B DX b R R IR T
RS 28 (Vrban Liglt Rail Transit Viaduet, UL-
RTV) S M 2 R, 3155 T 7K SF B % 1) 22 4 b
FEAE T AT 32 10 55 98 P i 1, 9 BT 1% S 80 VIL-
RTV M5 B 7 08 52 Wil 53 53] e A bk o 20 30 B 22
A= TG bk i LT DT 2 b R ORI IS 37 AR 3 RO [R] 2 A
14 b 72 HE AT B R 43 BT . % LGRS [ B R 3T B
1o SR R ARG R Bl e N L 43 AT T e il R AR N
R EEZH PGA/PGV X G Hb 72 Wi 7 14 5 .
WEFE AT LA ST B R hU R B e i =%

ULRTV;

near-fault ground motions; PGA/PGV;

1 JE-HFRREAFMRHNTTIE
MU PR 91 e

M bb (0] u b Chh (0] u b
. e
O M| |u, O C.]lu,

':Kbb ():| u, fb*éthb

= . (D
0 K, {uv} {fVangv}
AP IARD” AV 43 ) R OR AL B M,
C, F Ky, 73 5 KR 0 B2 R G009 o 4 BHLJE B W2

iR M., . C,. F1 K, 535 %R E50 1 R 500 R
P JE BRI f R f, WA BB T
M % 8 om o MR iy e, = DX
(U wy u,y" WHEMHEE; D NHENMNEE
M B 5 g vty B w SR BURSE [) L RRE ATR ) B 5% 1) b
AR S ZE A BB v, SR AT S Bl 1 DY il ey 2%
HIREL B 4, %ot Aff SR A BR T 3k o 8 57 9] 424
g H R, R FH Newmark-B 32 547 2K .

K BD24 U5 4 3% 34T Jy R T L3 2238 s
F ZETE 2, B R B 4 Bl 2 i 6 ign 4l . TC-MP-M-
M-MP-TC(TC % 247 7 #L %= 1 46 42 s MP R %4 %2
BN EMARNEZES W), B4 E N
140 kN, f s 4738 BE o 100 km/h, i % FH #0707 08
2y D0 il i 2 370 4 2 4 P B o 28031 PR A 1
NEHR S E A E Ha=2.3 m. b =4.63 m,
c= 10.3 m,P =140 kN.

Al ATC—78 i 4 Ke Sk 15 T/ WF 5%,
A W (BN BB (PGA) HIE(H B (PG V) Z L H

PGA/PGV =2x/T, (2)

L T, R LSO B T B W2



88 b x # kK ¥ ¥ 42 %
2 TR E AR AE K Hh E AR B
AN T) Hb 72 Y 38 5 06 2 2 T 45 SR IE 8 43 AT
AR ATC—63 Wi H FEMA —P695"% @i, R
PeHL R LT 30 m BRI B PI E ( Vg, D AT,
P2 R 25 [ MR AR R (USGS) it 3 #1143 28 5
BT DL 24 8 ) i 360 m/s Sk AL 1R BT )
BT 360 m/s By AB 237 Hb b 7% , bk v B 30 W7 )2
HiL 5% TG ik b LT T )2 b AR R S M R A 6 4L LA
- JZIE 15 km SR IX H3E W Z M E A g =, LA T
q A 3,y N hJ2) 3,y 3,y =
. o . . B[] M vt X 53] 0T DT )2 K e AR G Kk o b 2R L BR
Fig.1 Loading list of four-axle urban light rail e . .
e e ke \ P - - T)%fﬂﬁ,ﬁﬁﬂﬁ%?% TR AR A A L TS
i Ko A AR M L RT DL R 43 B T DB )2 R X AR A - N
o FOKFEMES 1 X RMHE. R 1~F 3 253 H
2455 b 72 ) R AR 5 ) "
T%ﬂﬁ)& AIAH AR IE S50 B
F1 BRHEEHEMESH
Tab.1 Detailed parameters of the pulse-type near-fault ground motions
, Vo PGAn  PGAv PGAy/ PGVi/ PGVy/
= a8 £l "H R/ T,/s Ap/Ve Av/Vy
i’rﬁ;&%ﬁ 5 Ul =W /km (m/s) [/S /g /g PGAn  (em/s) (em/s) p/Vi v/Vy
Irpinia, 1980 Sturno (STN)  6.90  10.84  382.0  3.273  0.393  0.235  0.599  80.903 24.018 4.755  9.587
I‘Omfgz;‘m’ Saratoga 6.93 8.50  380.8  4.571  0.609  0.396  0.650 50.118  8.735 11.912 44.394
Cape Mendocino, . - - -
Lo0s Petrolia 7.01 8.18  422.1  2.996  0.887  0.165 0.186 25.332  5.091 34.313 31.795
Landers,1992 Lucerne 7.28 219 1369.0 5.124  1.071  0.823  0.768 136.331 41.086 7.702 19.637
NO”T;‘;T’O]’ Sylmar 6.69 5.30  440.5  2.436  1.038  0.536  0.516 37.709  4.662 26.972 112.605
Kocaeli, 1999 Tumit 7.51 7.21  811.0  5.369  0.283  0.145  0.511 44.326 12.390 6.263 11.461
T2 FEpHBLEEMESH
Tab.2 Detailed parameters of the non-pulse-type near-fault ground motions
! Vo . PGAn  PGAv PGAv/ PGVrn/ PGVy/
= < 2 2 4y R/k T,/ Ap/Vp Av/Vy
H_’,}ng/’]’ l_llllj =R / m (m/s) ./i /g /g PGAL (em/s) (cm/s) p/Vi v/Vy
Loma Pricta» 1989 BRAN 6.93  10.72  476.5 - 0.679  0.506  0.745 67.976 27.458 9.784  27.458
Loma Prieta,1989  Corralitos 6.93 3.85  462.2 — 0.805  0.458  0.568 73.457 22.993 10.746  22.993
“ape M ino. A
Cape lsg;"cmo Cape Mendocino ~ 7.01 6.96  567.7 — 1.819  0.739  0.406  32.369 49.866 55.080  49.866
Northlr;zie’m’ VA Hospital 6.69 8.44  380.0  0.931  1.198  0.318  0.265 108.858 12.463 10.784  12.463
Chi-Chi. 1999 TCU067 7.62 0.62  1433.6 - 0.592  0.235  0.397 105.336  4.624 5.511  4.624
Chi-Chi, 1999 TCU084 7.62 1148  665.2 - 1.097  0.320  0.292 137.506 12.250 7.819  12.250
x3 EEHESH
Tab.3 Detailed parameters of the far-field ground motions
, Vo PGAn _ PGAvy PGAv/ PGVn/ PGVy/
= AR £ Ul 2y T,/ A Ay
AR A L R/km (m/s) v/ /g /g PGAn  (em/s) (ecm/s) v/Ve v/Vv
Friuli. 1976 Tolmezzo 6.50  15.82  505.2 - 0.476  0.277  0.58  76.252 0.277  6.121  12.925
Cape I\fgg‘;m“o’ Airport 7.0l 2878  518.9 — 0.296  0.054  0.18  4.910 0.054 59.162  33.850
No"hlr;gje’m’ Maint 6.69  82.32  367.5 — 0.144  0.024  0.17  1.440 0.024 98.176  15.549
Kobe,1995 Chihaya 6.90  49.91  609.0 — 0.143  0.075  0.52  2.859  0.075 49.164  12.340
Kocaeli» 1999 Iznik 751 30,73  476.6 - 0.154  0.075 0.9 12.330 0.075 12.221 21.217
Hector Mine.1999 Barstow 713 6120 370.0 - 0.097  0.044  0.46  2.352  0.044 40.283  17.459
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Tab.4 Peak response of ULRTV subjected to pulse type near-fault ground motions
gy e 5 R ) 5 v 12 ) HYCTRUA 1) UK UK B4R UK
i F /m i F/m i F/m 9 J3/MN  X107/Nem 4liJj/MN
1 Irpinia, 1980, Sturno (STN) 0.334 0.015 0.279 1.454 1.970 4.565
Lome leta, 1 s
2 oma Pricta, 1989 0.219 0.018 0.182 1.323 1.929 5.113
Saratoga
3 Cape Mendocino, 1992, Petrolia 0.207 0.012 0.168 1.356 1.898 4.347
4 Landers, 1992, Lucerne 0.246 0.023 0.204 1.459 1.953 5.455
5 Northridge-01, 1994, 0.273 0.014 0.228 1.400 1.958 4.350
Sylmar
6 Kocaeli, 1999, Izmit 0.707 0.014 0.606 1.930 2.215 4.692
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