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Dynamic response analysis of long-span coal-conveyer gallery

subjected to pulse-like ground motions

Chang Zhiwang'® ., Pan Yi'®*, Jiang Saixiong'®*, Hu Siyuan'®, Li Xi'®
(1a. School of Civil Engineering; 1b. Key Laboratory of Seismic Engineering of Sichuan Province, Southwest Jiaotong

University, Chengdu 610031, P. R. China;2. Southwest Electric Power Design Institute, Chengdu 610021, P. R. China)

Abstract: To study the pulse effect on the seismic response of steel coal-conveyer gallery in thermal power
plant, dynamic analysis of a typical coal-conveyer gallery structure was carried out in this paper. Firstly,
the energy-based pulse-like ground motion identification method was adopted to select nine ground motions
with different pulse periods. Secondly, the corresponding ground motions without pluses were obtained by

using standard mathematical pulse model to remove the pulses from the selected pulse-like ground motions,
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and then, a comparative analysis was conducted considering the ground motions with and without pulses.
Results show that pulse-like ground motions can significantly affect the structural responses, especially
when the pulse period is close to the fundamental period of the structure. The pulse effect on the responses
of coal-conveyer gallery is most obvious when the three-direction input is used, and the maximum value of
amplification factor is 2. 1. Under the pulse-like ground motions, the displacements of column top is 1. 36
times of the elastoplastic displacement limit, which will cause serious damage beyond expectations. The
mid-span deflection of steel truss is 2. 97 times of the serviceability limit, which may adversely affect the
serviceability of the structure and the safety of the attached equipment. Therefore, in seismic design, to
avoid misleading estimates of the responses of structure, it is suggested that the pulse effect and the multi-
dimensional input should be considered cautiously for the coal-conveyer gallery in the neat fault region.

Keywords: coal-conveyer gallery; pulse-like ground motion; pulse effect; seismic response; time history
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Table 1 Material parameters of the steel coal-conveyer gallery
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Fig.1 Elevation view of the steel coal-conveyer gallery
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Table 2 Cross section details of main components

of the steel coal-conveyer gallery
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Table 3 Details of first 10 modes of the

steel coal-conveyer gallery

T 44 B AT
TEE A BH600 mm X400 mmX 12 mm X 30 mm
KB BH600 mm X400 mm X 12 mmX 30 mm
ZHEC HW400 mm>X 400 mmX 13 mmX21 mm
X HW200 mm X 200X8 mmX12 mm
B HW250 mm X 250X 9 mmX 14 mm
b 53X AT HW350 mmX350X12 mmX19 mm

T % HW350 mm X 350X12 mmX 19 mm

X 1) Y XEBHE Y RS5E
PRAE /s
PR PR WA/ WZAR/ %
1 2.01 0. 88 0. 00 88 0
2 1.83 0. 00 0.04 88 4
3 1.61 0. 00 0.25 88 29
4 1.58 0.00 0.15 88 44
5 1.40 0. 00 0. 20 88 64
6 1.18 0.07 0.13 95 77
7 1.04 0.00 0.03 95 80
8 0.90 0.01 0.04 96 84
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Fig. 2 First 3 modes of the coal-conveyer gallery structure
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Table 4 Parameters of the near-fault ground motions
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5 Loma Prieta 1989 6.9 WVC000 2.0 0. 248 0.199
6 Tabas Iran 1978 7.4 TAB-LLN 2.2 0.739 0.947
7 Northridge 1994 6.7 RRS318 2.4 0. 399 0. 506
8 Imperial Valley 1979 6.5 H-E05140 2.6 0. 382 0. 442
9 Northridge 1994 6.7 LLDM334 2.8 0.310 0.343
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Fig.3 Velocity response spectra of the 9 near-fault

pulse-like and non-pulse-like ground motions
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Fig.5 Axial force of the steel pillar B
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Table 5 Axial force amplification factor of the steel pillar B

WA N 9 N
X Ja] 1.31 Y 1] 1. 34
Z [ 1. 46 XY | 1. 38
XZ [ 1.70 YZ |n] 1.71
XYZ ) 1.83 S 1.53
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Table 6 Horizontal displacement amplification factor of the pillar B
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