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Research on seismic performance of 385 m long-span transmission

tower-line system crossing the Yangtze River
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Abstract; Taking the 385 m super long-span transmission project crossing the Yangtze River under construction as
an example, the finite element models of single tower and tower-line system are established based on SAP2000, and
the seismic performance of single tower and tower-line coupled system is studied through modal analysis, static
elastic analysis, static elastoplastic analysis and dynamic time analysis. The research results show that the natural
vibration frequency of crossing tower in transmission tower line system is less than that of single tower. The filling
height of the concrete has an effect on the self-vibration frequency, stress ratio and the location of the most
unfavorable section of the structure. The stress ratio of the slope bar is relatively large and the plastic hinge appears
earlier under the action of earthquake, which is the weak position in the seismic design. Under consistent
excitation, the displacement of the tower-line system is generally larger than that of the single tower, the
acceleration response is smaller than that of the single tower structure and the maximum increase of the axial force
is 11%. Under non-uniform excitation, different apparent wave velocities also have a large impact on the structural
response, which should be considered.
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Fig. 1 The rendering of the long-span transmission tower

from Fengcheng to Meili on the Yangtze River
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Fig. 3 Model of transmission tower-line system
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Tab. 1 Statistical table of vibration mode and natural frequency
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Tab. 2 Statistics of wind vibration coefficient
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Fig. 11 Capacity spectrum and demand spectrum curve
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Tab. 3 Statistics of performance point index
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Tab. 4 Comparison of model base shear
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Tab. 5 Shear force at the bottom of the model
BR kR N1 N2 R S 4

%% u, 0.567 0. 681 0. 560 0.602
D% u, 0.563 0. 683 0.547  0.598

JERE o,  11.655 14.591  10.800  12.349

MEE «, 11.869  17.119  10.601 13.196
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Tab. 6 Shear force at the bottom of the model
LAY 17D N1 i N2 R % Ty
.. F./kN 3735 5 988 5 055 4926
o F,/kN 3718 5909 5024 4 884
B4 F,/kN 4158 6 375 5171 5 234
fk%&- AR/ % 1131 +6.46 +2.29% +6.26
W% F,/kN 3946 6 379 4 826 5 051
Mk AREER/Y% +6.14% +7.96% —3.94% +3.42%
& F,/kN 3904 6271 4991 5055
R ASfbE/Y%  +4.53  +4.73  —1.26 +2.63
b F,/kN 4136 6 180 4619 4978
W AR /% +11.24 +4.59  —8.07  +1.94
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Tab.7 Comparison of displacement and acceleration response

under different apparent wave velocities

AR Et=2 i 100 m/s 150 m/s 200 m/s “F3
ik u,  0.703  0.715  0.694  0.704
e 7
yu, 1.178  1.042  1.022  1.076
B
b PIEERE o,  8.689  8.707  8.572  8.656
" ya, 0.981  0.660  0.841  0.805
Wi¥ u,  0.512  0.560  0.529  0.534
N1 g 7% u, 5
ru, 0.673  0.753  0.727  0.717
ez .
. PIEERE o,  8.268  8.497  7.900  8.222
" ra, 0.933  0.646  0.771  0.765
V% u, 0. 780 0.779 0.794 0. 784
N2 g {8 u,
ru, 1.307  1.136  1.169  1.199
- DR @, 11.768  12.105 12.139  12.004
" ra, 1.328  0.918  1.191  1.117
. P u, 0.616 0.614 0.794  0.675
N2 - :
ru, 0.809  0.825  1.091  0.907
deys .
s MERE o,  11.226  12.824 12.716  12.255
" ya, 1.266  0.976  1.241  1.140
. ik u, 1. 025 1. 041 1.032 1. 033
R -
yu, 1.717  1.517  1.520  1.579
b PIEERE o, 7.838  8.076  7.613  7.842
" ya, 0.885  0.612  0.747  0.730
) ik u, 1.484  1.423  1.499  1.469
R - )
yu, 1.950  1.913  2.059  1.974
b .
b KR o,  7.729 7.811  7.913  7.818
" ya, 0.872  0.594  0.773  0.727

e PN m, i B A R m/s?
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5.3 #4iA

KSHNMT L SN TR I »F,
HEAE, MW RTLUE B, BRAS IS, P ETE
100 m/s B »F, Sk, TEMPEE 150 m/s B »F,
w/N, AEMERE T »F, #EAT 0. 784~1. 207
ZE, AERF R pF, S RMEA 1,558, o] L&
ZIBITIE R S S A E BB, kit

F 8 ANEIMBETF4H ATt
Tab. 8 Comparison of axial force of rod under different

apparent wave velocities

LA &bk 100 m/s 150 m/s 200 m/s “F¥
N1 Jk-8 F,/kN 4 221 4187 4222 4210
BREs  yF, 1.070  0.656 0.875  0.833
N1 -4t F,/kN 3779 4109 3820 3903
B »F,  0.914  0.665 0.827  0.784
N2 J#-B F,/kN 6 147 6 300 4222 5556
B »F,  1.558  0.988  0.875  1.100
N2 -4t F,/kN 6 056 5 801 6161 6006
B yF,  1.464  0.939 1.334  1.207
Rig-# F,/kN 4 446 4 403 4438 4429
B yF,  1.127  0.690  0.920  0.877
RyE-Jt F,/kN 4659 45 57 4777 4 664
B »F,  1.126  0.737 1.034  0.937

6 Z5it

BT RUIR-HE KT R s TR, AR SR A
SAP2000 N 1 S 2k R AR oA,
FTHEER T — R, GELLT
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(1) BSBES T =B IR 2 LL X [0 P53, Y [0 F3h
Tt Jy, BE2dk R B R HE N T S A

(2) EMIREE T 0 HE T & B S BB S5 ) B IR
R S AN WS & N kAT TR DA

(3) M FBAE H T 5B ek i 1K PR, fH
RIF 45 4 PR BT b ) A X 59 R A, s SE
IV

() —SBH M HRER T, 8%k RO
RTHEE, GE BE we B0 /N T B85 454, A b
T RMEWRIE 110, it v i 2% S8 H il & 7k R
XoF 45 ALY AR 5

) AE—ZM B E T, 200 2 =
W SEI A7 I8 RN 5 e 3R B A ok S B
A, BB TR . DR L Al T AT Rk
B 520 R B0 K4 )k 2.059, 1.328, 1.588, 5C
bR TRRBE TR F LU 8.
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