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Abstract

The low tower cable-stayed bridge, also known as the partial cable-stayed bridge, is a combined
bridge between the continuous rigid frame bridge and the conventional cable-stayed bridge. As a
major highway bridge, the large-span low-rise cable-stayed bridge has a large investment and will
cause huge economic losses once it is destroyed in the earthquake. Therefore, the seismic perfor-
mance of long-span low-rise cable-stayed bridges should be fully studied. Taking a bridge as an
engineering example, considering the geological conditions and topographic conditions of its loca-
tion, the finite element model is established to analyze the elasto-plastic dynamics of the structure.
Considering the traveling wave effect factors, the influence of the seismic response on the struc-
ture is discussed, and the corresponding laws are summed up.
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TRIE R XFRIB o BRI, 2T 30 24 Kk R R I —Flop B4 My R 4540, S2bR bR/ TR W)
BRI R Z TR A SRS 1]. BT HEsBREE )R, s e, i L7, dE% RA KB, K
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WU e, R IR SR R (A 1),
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tf, 1A od TR0, B LR NP AOR R P A 4, A A8 R FL A A R S B i (3, A 8
AT RS B R, T EORS B RE 80 . T RR TR SR . 7E Midas/civil H A PSC AR TH 42 B G R AL 2
RHLZ R FAMT A2 BT AR KM R R AT, RFB IR ), AR R R AT S E ik

AR RN BT A S ER S 2 MR AR ES:, F 35 W 18 SR B i 2 o i W AT
B, RARE ERAPERCR I EE T NI AR 4R RoTEAT B, R 2
A A E I Y S SR AT . RO R, MR B R IRGE SN 14 2#. 38R, UR EEESI
LEBIAMRIRFRON IHE . 1AL 280880, 284 3. 3#AC . 3#A 3.

K 2 s U A A AU R AT W RS, BRI VE R IR KT EVE(LMM) o K J 5725 /2 ) 485 R A
RUBEAT B S35 — Fh oy M 73k, 20585 0T DL T AR PE 40, LSt 2l ik o) o 4 B 32 % A Je 78 K
BN TTERSEI, BABFRIEN R, S 3EMIR S %775 BARLE Midas/civil 2015 H SR 77 2
FEHLEETT 2 L INAE 24 T 5 R 100 R, FFRIGZ T A S B i N5 17 E B E, AR it
b 7 35 e L ) R D BT A, DAUGSR AT B A5 A R R, BRI R R D T A TR R AR T KR
TR UL AT L2 ANTE, ULt T A b ek R A AU AE & T e 0 RS S5 R B N BE 4]

BATAT W BN TH R INEBGE IR : 1) o€ RIRAL T SR SR RAE R — /K- PFALE, Xt
B DA T gt ) DA 7S 380 b 5 30 IR & SR RTINS [A) 22, 1T AN 75 2% LB R I A% 1 7 1) 5 SR 7 ) 1) K
F, AT ARG 2) R 28 R SR A b R 3B AR 67 AR A D S, T 2 T b R R A R I AR P AR SR
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Figure 1. Layout of bridge facade
E 1. fiRIEHEE

Figure 2. Bridge finite element model

E 2. HFRABRTKRE

BB R R 3) B AT PO K MM 1) 7= 25 S2 M, 72 W 8 A7 1) 0 A [l 2 ) o b 7R 9 SR
THA4TG045 (1984, nrg_90_nor)ik, HiE ik fEHLE A& R0 2000 m/s~2500 m/s, fE3K L= 08 50~250
m/s [5].
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BATAT RS O AR W R 1) B BIRAL T SR SR e R — AKPALE, XS
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1) VMR JEBIBINAE 100 m/s Y38 T ARXS T — BRI N ) MY J80/NE S 24.9%; 2605 I
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Table 1. Peak displacement along the bridge under traveling wave effect
1. TR IR R A5 (B (AL : mm)

W J}E\(I;I;SS\%rﬁ\ FETEHEIR LB A TEMAEER ORI JE TSR 77 ST
— S - 3.38E+02 2.91E+02 1.30E+02 1.19E+02 3.18E+02 2.74E+02
2500 3.35E+02 2.89E+02 1.29E+02 1.19E+02 3.20E+02 2.76E+02
2000 3.35E+02 2.88E+02 1.29E+02 1.19E+02 3.20E+02 2.76E+02
1500 3.33E+02 2.87E+02 1.28E+02 1.19E+02 3.20E+02 2.76E+02
1000 3.31E+02 2.84E+02 1.26E+02 1.17E+02 3.17E+02 2.72E+02
900 3.29E+02 2.82E+02 1.24E+02 1.16E+02 3.16E+02 2.70E+02
800 3.26E+02 2.79E+02 1.22E+02 1.14E+02 3.14E+02 2.68E+02
700 3.22E+02 2.76E+02 1.20E+02 1.11E+02 3.13E+02 2.67E+02
600 3.19E+02 2.75E+02 1.18E+02 1.09E+02 3.13E+02 2.67E+02
500 3.19E+02 2.74E+02 1.18E+02 1.09E+02 3.10E+02 2.66E+02
400 3.21E+02 2.77E+02 1.21E+02 1.11E+02 3.14E+02 2.70E+02
300 3.17E+02 2.72E+02 1.23E+02 1.11E+02 3.16E+02 2.71E+02
200 3.08E+02 2.66E+02 1.21E+02 1.10E+02 3.20E+02 2.71E+02
100 2.96E+02 2.54E+02 1.25E+02 1.16E+02 3.27E+02 2.79E+02

Table 2. MY peak value of bending moment under traveling wave effect

2. ITRMR TS5 MY IEEREA: kKN-m)

<

ﬁg@s\fﬁfﬂi R et v R pom nore T EEE s pon 2o
] ) 116,140 530,854 512,346 96,588 332,017 273,381 117,571 329,154 799,778
2500 115,618 388,972 527,355 97,963 271,562 201,062 131,047 348,878 603,773
2000 118,721 473,154 438,881 105,873 379,020 307,481 124,600 290,262 740,036
1500 116,164 462,482 416,124 105,510 373,824 272,908 122,318 286,529 748,283
1000 114,774 518,735 503,914 97,463 321,682 260,223 117,016 322,842 791,437
900 114,365 485,603 505,728 97,570 323,292 261,918 117,855 323,638 793,803
800 114,181 522,759 506,744 97,213 325,229 263,843 117,709 325,034 794,295
700 114,423 464,692 439,324 95,860 286,659 204,663 115,073 278,708 766,766
600 114,362 461,438 425,485 96,120 278,117 203,188 115,960 278,871 762,785
500 115,046 460,765 424,115 97,374 278,134 206,601 118,908 282,007 750,742
400 116,576 465,770 430,688 98,918 292,809 205,616 119,178 288,998 750,794
300 115,682 457,154 414,432 101,126 333,669 236,458 117,922 276,901 744,598
200 119,410 498,770 439,456 108,777 388,594 271,973 124,511 280,241 733,179
100 108,599 398,882 357,118 98,027 298,925 232,464 126,872 246,989 692,434
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Figure 3. Comparison of 1# bridge pier left pier pier top uniform excitation and traveling wave effect of peak displacement
along bridge
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Figure 4. Comparison of 2# bridge pier left pier pier top uniform excitation and traveling wave effect of peak displacement
along bridge
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Figure 5. Comparison of 3# bridge pier left pier pier top uniform excitation and traveling wave effect of peak displacement
along bridge
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Figure 6. Maximum MY comparison of 1# pier’s left pier pier top under uniform excitation and traveling wave effect
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Figure 7. Maximum MY comparison of 2# pier’s left pier pier top under uniform excitation and traveling wave effect
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Figure 8. Maximum MY comparison of 3# pier’s left pier pier top under uniform excitation and traveling wave effect
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1) EATWRN IR T, A POR BRI, AT BN 2 T BURF AL 1AL A2 (AR X T — SRl i
MBS, JUHAELE 500 m/s (IR A BN R, TR I, AR AT RN 5 S B
TIRS R HTIERINLRS G5 2R 2 AR ROR RO, RS A% A B SRR 8 SR B R AR B P AR BT o BT
BT BN 75 E

2) FEATWSSHIFEA T, PO B, MRV, BEEBCERIE R, AR A RAE A WEIE T
— O, BPEGE KT 1000 m/s DL, AR S5 RAE ) L2 BRI R AN WDEIL T BUsih R W)
ARSI b, PO AT RS BB I B g I R 7 T A A% 45 R

3) EATBANLIEAN T, FIEVES) T RE ST KA S RS R A R A A SR Bl £E 500 m/s LA
PRI, S REBEEOR, AT — B, 88 R ss N R AE 20% 00 E o 2RISR R
POMFAL T B B, AT RN B SR AR L B . HPCE KT 1000 mv/s BLERF, N GERIERA
W+ — B A R o R KBS TR B R AR T2 a s B v, i SO AT I ONIxT 58 S 1k 50 g I A
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