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ABSTRACT: Based on the established model of the power
transmission tower-cable system, the seismic response of which
is analyzed with time history method. Furthermore, the seismic
response under traveling seismic wave excitations is compared
with that under uniform excitations, the result indicates that: the
traveling seismic wave excitation can increase, or decrease the
seismic response of the transmission tower-cable system, which
depends on both the traveling-wave velocity and the ground
motion characteristic; the ftraveling seismic wave excitations
increase the cable’s axis force in a large scale, which will
decrease gradually and is close to the case of uniform excitations
along with the traveling wave velocity increasing; the traveling
wave strongly magnifiy the cable’s displacement response on the
longitudinal and vertical, especially the latter is under the
excitations of the near-fault ground motions; the traveling wave
velocity has a great effect on the seismic response of the power

transmission tower-cable system.

KEY WORDS: power transmission tower-cable system;
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Fig.1 Analysis model of power transmission
tower-cable system
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Fig.2 Tower’s shear force ratio distribution
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Fig.3 Tower’s moment ratio distribution
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Tab.1 Tower’s moment ratio under different traveling-wave velocity

. 3000m/s 6000m/s 15000m/s
RIS
El Centro Taft El Centro Taft El Centro Taft
7 _ — — — _ —_
6 0.75 1.09 0.90 1.07 0.97 1.00
5 0.48 1.02 0.81 1.02 1.06 1.02
4 0.44 1.00 0.78 0.98 1.15 1.00
3 048 1.03 0.80 0.97 1.20 1.03
2 0.54 1.08 0.80 0.98 1.23 1.08
1 0.59 1.12 0.81 0.99 1.24 1.12
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Tab. 2 Cable’s longitudinal displacement on 1/4(3/4) span under uniform and traveling-wave excitations

, TTRHIA .
MO e L —EA
300m/s 600m/s 900m/s 1200mv/s
1 35.1(3.2) 27.1(2.5) 15.8(1.4) 11.3(1.0) 11.0
N 2 30.9(4.4 21.8(3.1 14.0(2.0 10.2(1.4 7.1
] (4.4) ) (2.0) (1.4)
3 304(7.D) 20.14.7) 13.0¢3.0) 9.6(2.2) 4.3
4 30.1(12.0) 19.0(7.6) 12.4(5.0) 9.3(3.7) 2.5
1 14.3(1.1) 17.6(1.4) 9.8(0.8) 8.5(0.7) 13.0
2 13.6(1.6) 13.8(1.6) 8.3(1.0) 7.3(0.9) 84
El Centro
3 13.1(2.6) 11.0(2.2) 7.3(1.4) 6.7(1.3) 5.1
4 12.8(4.3) 9.1(3.0) 6.9(2.3) 6.8(2.3) 3.0
1 11.4(1.3) 12.8(1.4) 12.5¢1.4) 8.3(0.9) 9.0
Taft 2 10.1¢1.8) 10.4(1.8) 9.8(1.7) 7.2(1.3) 5.7
3 10.0(2.7) 9.3(2.5) 7.8(2.1) 6.4(1.7) 3.7
4 10.3(4.9) 8.4(4.0) 7.2(3.4) 6.1(2.9) 2.1
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Tabh.3 Cable’s vertical displacement on span center under uniform and traveling-wave excitations

. A
B 2e ' —HEA
300m/s 600m/s 900m/s 1200m/s
1 493.1(616) 326.0(408) 194.7243) 157.1(196) 0.8
. 2 525.9(1753) 341.1(1137) 195.2651) 158.0(527) 03
R

3 561.2(2806) 357.3(1787) 195.7(979) 158.6(793) 0.2

4 594.3(2972) 372.3(1862) 196.3(982) 159.1(796) 0.2

1 53.5(107) 33.9(68) 24.2(48) 18.6(37) 0.5

2 56.8(284) 34.8(174) 24.4(122) 18.6(93) 0.2

El Centro X

3 61.6(616) 35.6(356) 24.5¢245) 18.6(186) 0.1

4 65.8(658) 36.3(363) 24.7(247) 18.6(186) 0.1

i 115.7(289) 63.0(158) 43.4(109) 32.7(82) 0.4

Taft 2 115.3(1153) 63.3(633) 43.1(431) 32.5(325) 0.1

a;
3 117.5(1175) 63.6{636) 43.0(430) 32.2(322) 0.1
4 120.7(1207) 63.9(639) 42 .8(428) 32.1(321) 0.1

I RERSALET, HSTATEEAS—BTRAKRMNL.



%23 8 RS

AT T - T S R e MR RN ) 149 -

s, E—FEGAR, SLMFRBINBKOMHITR
LEA Y SI0, TAT IR NI AR ZFZ L 1/4(3/4)
PEREALIE K, BEPBS/N . SELRID IR AL K N RN
S RN AR OFT AR KRR -8 n
T REMY I R, 5 X 1 2 b R R Rk
AT (300~600m/s), oA /2 FER 1143148 B AL
IR LB AT I 27~35cm, B FJ/EWIE 19~30cm,
=B A R L& LR Hem, &FEMNHR
3em; @FEEATIBENIR R, SFLM R RN
FEAR IR & P i T — S AR BE I .
ATEEMAR FERE A B NV KEB AT HR,
—HER AN S ATHRAR S B R —
BRI RBZ, JEABTRABKT 174 B
AEAD 3/4 BEFE4L . 5 El Centro YA Taft WAR L, T
W 52 1 7R S N R (1 5 6 A S N B Ay SR A
LS B /NI 1200m/s 4. S48 % 7 S HE
IEWTE R M AN LN 158cm, 1/4 B
"2y 105cm, fE El Centro ¥ F0 Taft I A T,
eI A 25cm N 20em, 5HiIEWTE HE A=
5~6 f&; MAE—BUAT, LK mABEREP
A 1/4 ¥ B Ak KAy AN 1em A1 7em. VEEE
TEHIE 300m/s WTWTE MDA, S
B m EaiE 5~Tm, Bt 2#ESLEE S
YERE LR (Y, BNt S350 TKF.

3 Hit

(1) ATEHIA S — 0% A\ AH b BE w7 35 i b AT
Pt IR bR S R, SATIROE . MR sh i R
HWERF . HITHBERIKH, EHERES)—&
FEEE BJOR TR s i e v, B s i
SRR B R N A AR

(2) fFERANRATRE B3N T S 414
RN, R EHES AN E, fF R
(300~600m/s), SRS aTiEn 1 Ll L. G
ATV BRI B, T ) B 0E R PRI R S
1 F—BU AR B B

(3) ATHMAS —BE A LR ZIHBOR T
SEMP B AR RN, KRR G AL E
HREER AR, Hin L RN REEETS S
(15 o e (AR

() TERAR B — LA R E RN
SRR RIR K, DA S PP A AT I
TRAESERR N F e AR RN

A SO R 8 B AT S AN B LT T 44T,
B RTINS R B R
s R MBI TR - SR A R mE
BN AG DA — R 5T .

S &30k

(1] Sk, WRESE 7500y BMRERRET]. BRER, 2002,

T 26(3): 37-40. ‘

Zhang Huigin. Development Sitation of 750kV Power Network in
Other Countries[J]. Power System Technology, 2002, 26(3): 37-40(in
Chinese).

(21 R fF4. REKES&ERH G —EEEEEHeD. 8
BIBA, 2005, 29(12): 1-9. ‘

Zhou Hao, Yu Yuhong. Discussion on several important problems of
developing UHV AC (ransmission in China[i]. Power System
Technology, 2005, 29(12): 1-O(in Chinese).

31 JEEE, el CUE” BIARE RN FEAIT. M
A, 2004, 28(21): 60-52. ‘

Qu Jing. Guo Jianbo. Statistics and analysis of falts in main domestic
power systems from 1996 to 2000[J]. 2004, 28(2l): 60-62(in
Chinese). ‘ : ‘

(4] PRRCR, WARHE, EEEBE. AR 0 A B A0S R R R R B

AR, MR, 2005, 296): 1-5.
Nakamura Aki-o, Okaraoto Hiroshi.Cao Xianglin. Introduction to
1000kV Transmission Technologies Conducted by Tokyo Electric
Power Company[J]. Power System Technology, 2005, 29(6): 1-5(in
Chinese).

[5]1 RHANL, BT, BULE. HaSpmsiin 5SS kaet 5
K. mMEA, 2004, 28(21): 30-84.

" Mo Fujiang, Chen yunping,Ruan Jiangjun. Study on transmission
tower models and their lightning performance calculation[J]. Power
Systemn Technology, 2004, 28(21): 80-84(in Chinese).

[61 kB . FE 500kV LR MR L G070, BRHEA, 2005,
29(7): 65-67.

Zhang Yofang. Analysis on flashover between tower and conducting
wires in domestic 50CkV transmission lines caused by windage
yaw[I]. Power System Technology, 2005, 29(7): 65-67(in Chinese).

[71 ¥pidE, W—X. RO REWRESERINGEED]. BRER,
2004, 28(9): 1-6.

Han Zhenxiang, Cao Yijia. Power system security and its prevention
[J1. Power Syste: Technology, 2004, 28(9): 1-6(in Chinese).

[8] ko, L4, . BAORGRAMERGH RN, =X
A, 2004, 28(22): 15-19.

Zhang Qiang, Wang Baohua.Yang Chengwu. Analysis of unstable
periodic oscillations in power system[J]. Power System Technology.
2004, 28(22): 15-19(in Chinese).

[91 Kiureghian A. D,Neucnhofer A. Response spectrum method for
multi-support seismic excitations[J]. Earthquake Engineering and
Structural Dynamics, 1992, 21(8): 713-740.

[10] GEBRTEPATL. Wo—EERBERKAERER]. &
ik, 2001,

Taiwan Earthquake Engineering Research Center. Report on the 921
Chi-Chi (Taiwan) Large Earthquake Disasters[R]. Taibei, 2001(in



26 %

150 rh Bl TR % W
Chinese). Building Structures, 2000, 21(1): 29-36(in Chinese).
(1] Foete, B, XOWE. mEa s EE IR 1k [17] SR3CH, @R, #REE. SAMALRURBE YLy AR S, T

[12]

[13]

[14]

[15]

[16]

FiabE TFE, 2005, 21(1): 51-54.

Yin Ronghua, LiDongliang, Liu Gelin, etal. Seismic damage und
analysis of power transmissions towers[J] . World Earthquake
Engineering, 2005, 2I(1): 51-54(in Chinese).

REK, RULSC. KPEESH TMD WE REK £ MU E R
MR ST MR TS TARS), 2003, 23(4): 131-135.

Wu Chungiu, Zhu Yiwen. Random response analysis of span
structures with TMD under multiple support excitation[J]. Earthquake
Engineering and Engineering Vibra[ioﬁ, 2003, 23(4): 131-135(in
Chinese).

JILR, R, BRE. AF—BOLRERUR TR LR RAR WY
FFAED]. PHEAFEW, 2001, 18(3): 358-363.

Fan Lichu, Wang Junjie, Chen Wei. Response characteristics of long-
span cable-stayed bridges under non-uniform seismic action
[J1. Chinese Journal of Computational Mechanics, 2001, 18(3):
358-363(in Chinese).

MG, HOCH, MUTER. REESAMHLERN]. W
A, 1991, 12(4): 319-328.

Lin Jiahao, Zhang Wenshou, Zhong Wanxie. Stochastic earthquake
response of long span structures[J]. Acta Mechanica Solida Sinica,
1991, 12(4): 319-328(in Chinese).

RCANEE . RS RER AR R A R A4 P B A — B R SRR AL ], WY
BT AF AR, 2002, 37(3): 236-240.

Zhao Canhui. The asynchronous excitation model for the seismic
response‘analysis of long-span bridges[J]. Journal of Southwest
Jiaotong University, 2002, 37(3): 236»240(in Chinese).

PRI, BhTHE, RIEHE. KEELRBRT R KBNS
[J]. BHEMER, 2000, 21(1): 29-36.

Lin Jiahao, Zhong Wanxie,Zhang Yahui. Seismic analysis of fong

span structures by means of random vibration approach[J]. Journal of

[18]

[19]

B H S RN AT, 1994, 113): 241-247.

Zhang Wenshou, Li Jianjun,Lin Jiahao. Fast algorithm of multi-
excitation random seismic responses[J]. Computational Structural
Mechanics and Applications, 1994, 11(3): 241-247(in Chinese).
RN, 2. KB MR s E A T R, T
PRgiMy, 2003, 23(5): 49-50.

Hou Peng, Peng Shijiang. Response of the long-span spatial structure
under earthquake traveling wave excitation[J]. Engineering Spmc[ure,
2003, 23(5): 49-50(in Chinese).

E5t, EATF BEE, % AWMEREINER THERE- 54
RRRB AT MR TS TRRE) 2005, 25(4): 116-125.
Yue Maoguang, Wang Dongsheng, LiHongnan, etal. Response of
power transmission tower-cable system subjected to near-fault ground
motions[J]. Earthquake Engineering and Engineering Vibration,
2005, 25(4): 116-125(in Chinese).

120] 2R, MFHE, KIE, F. KEEHWRE AT REEIN

WARZ[I). PHEEG N RHNA, 1995, 12(4): 445-432.

Li Jianjun, Lin Jiahao, Zhang Wenshou, et al. Responses of long-spait
structures subjected to arbitrarily coherent multi-point stationary
random seismic excitations[J]. Computational Structural Mechanics

and Applications, 1995, 12(4): 445-452(in Chinese).

e HE: 2006-06-09,
e &
E%1973—), B-AITE, FEWRAEHIE, SHES4HE0E

R M, ymg2004@ 126.com;

R,

B4 E1957—), B, B4, KITFHEFEEE, TERALE
MRS, R AR .

(REHE # B



