30 455 6
20134 6 H

Vol.30 No.6 T Vi 0 2
June 2013 ENGINEERING MECHANICS 77

XEHS: 1000-4750(2013)06-0077-06

K IS i ian B IS - e AR R BT A B i B 3 R e [ 53 A

R K, % 9, whLr

(1 W RIE TR 2 AR TRESE B, SEIRIT 1500905 2. vp LGS R TR 240F98 0T, SIEIT 150080)

B O o TR - AR ) e, XELE TR B PR - AR R AL S R SN, WFST TR
T - LR AR AR I S o b R S SR o 45 SRR WIAE [ I (K I Bk o R R B AR T K i v B - R AR AR 1)
B ) RN KT SR R R Bl T 1R S N, KB i P B - 2 A AR (R 37 Mk o 25 M S5 I {1 i e 2 S ok o o] 39348
RGBS UMK R R 5 TN K P B - LR AR R AL I R N T, 5 R B A R AE S8k o R 14
Wi 1 5 552 o b B AH I, H65 55 S0 P 2 A DR i P - 2 A 2R ) L 0 2 8 7 e 5 B 37 Mk 3 7 50 £
L ADRAL.

REEIR: s

PESES: TU39I

K5, iy, Sk W kM

XERFRARRD: A doi: 10.6052/j.issn.1000-4750.2012.02.0093

SEISMIC RESPONSE OF LARGE CROSSING TRANSMISSION

TOWER-LINE SYSTEM SUBJECTED TO NEAR-FAULT GROUND

Abstract:

MOTIONS

WU Gang', ZHAI Chang-hai' , LI Shuang' , XIE Li-li'?

(1. School of Civil Engineering, Harbin Institute of Technology, Heilongjiang 150090, China;

2. Institute of Engineering Mechanics, China Earthquake Administration, Heilongjiang 150080, China)

Dynamic characteristics of a large crossing transmission tower-line system (LCTTL) are analyzed.

The seismic responses of a large crossing transmission tower-line system subjected to near-fault pulse-like ground

motions and ordinary ground motions are compared. The characteristics of responses caused by near-fault

pulse-like ground motions are presented. It is shown that the seismic responses of LCTL induced by near-fault

pulse-like ground motions are severer than the responses subjected to ordinary ground motions. The amplitude of

seismic responses increases with the pulse period of near-fault pulse-like ground motions. An equivalent pulse

model is introduced to seismic response evaluation of LCTL. The results demonstrate that the equivalent pulse

model can capture the important response characteristics of the near-fault records. The application of equivalent

pulse model in seismic responses analysis of LCTL can augment the number of near-fault record set.
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Table | Ordinary ground motions adopted in the study

G HhE GUi(5ri) M,  Rkm  PGAlg
1 Imperial Valley(1940) ~ ELC(180) 6.7 83 0313
2 Kern County(1952)  TAF(021) 6.7 41  0.156
3 Northridge(1994) BIR(090) 6.7 489  0.165
4 Northridge(1994) BIR(180) 6.7 489  0.171
5 Northridge(1994) DWN(090) 6.7 467  0.158
6 Northridge(1994) FAI(095) 67 448  0.122
7 Kobe(1995) HIK(000) 69 957  0.141
8 Kobe(1995) HIK(090) 6.9 957  0.148
9 Kobe(1995) MZH(090) 6.9 703  0.052
10 Kobe(1995) OKA(090) 6.9 869  0.059

%2 ZIRiEAKPEIM R EIE R
Table 2 Near-fault Pulse-like ground motions adopted
in the study

% = AR T,/s R/km PGAlg
NI  Northridge(1994) PAC(175)  0.67 8.00 0.416
N2 Northridge(1994) NWH(360)  0.84 7.10 0.590
N3 Northridge(1994) PUL(194)  0.96 8.00 1.286
N4 Northridge(1994) RRS(228)  1.39 7.10 0.838
N5 Northridge(1994) LDM(064)  1.64 2.60 0.512
N6  Chi-Chi(1999) TCUO76(E)  3.77 1.95 0.303
N7 Chi-Chi(1999) TCUO75(E)  5.42 1.49 0.334
N8  Chi-Chi(1999) TCUO052(E)  7.81 0.24 0.348
N9  Chi-Chi(1999) TCUI03(E)  9.59 4.01 0.134
N10  Chi-Chi(1999) TCUO68(E) 11.86 1.09 0.556
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Fig.7 Seismic response envelope of transmission towers

subjected to near-fault pulse-like ground motions
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Table 3 The parameters of the equivalent pulses for
Near-fault Pulse-like ground motions adopted in the study

Sk

WD) Tys  ae/g  PGAlg Ve (m/s) PGVI(m/s)

Pl NI 067 0309 03 0323 0323
P2 N2 084 0217 03 0284 0284
P3 N3 096 0161 03 0242 0242
P4 N4 139 0272 03 0589  0.589
Ps N5 164 0146 03 0374 0374
P6 N6 377 0105 03 0620 0620
P7 N7 542 0094 03 0796  0.796
P8 N$ 781 0113 03 1371 1371
P9 N9 959 0093 03 138  1.386
P10 NIO 1186  0.050 0.3 0936 0.936
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Fig.9 Seismic response envelope of transmission towers in
LCTL subjected to equivalent pulse mode
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