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The Effect of Vibration of Subway on Earth & Structures
in the Region of Subway
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Abstract

Recently, as subway traffic have been increased, vibration of each parts of subway
influence on structures above subway tunnel. This paper presents a new method to reduce
which was generated by subway traffic. By oompar‘ihg directional coherence relationship of
X, Y, Z-axis and vibrational coherence relationship of spherical signal ‘which ‘was unified by
three directional signals, effective vibration diminishing method was proposed.

It can be found that locomotive vibration(specially 1-2Hz) have the worst effect on the
vibration of structures and the vibration of subway box ranked 2nd, the vibration of earth

ranked 3rd.
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¥ 4.2 Values of partial coherence funtion for
subway at each resonance frequency-X

axis

Frequency| 7iy. rivi l 3% ' riyiz
47,27 0.193| 0.322 0.454% | 0.993
12.11 0. 357 0. 765% 0. 491 0. 990
0.78 0.435 0. 606* 0.348 | 0.988
17.58 0.073 0. 202% 0.106 0. 982
20. 70 0. 251 0. 649% 0. 640 0.978
59. 38 0. 300% 0.177 0.143 0. 957
24. 61 0. 206 0. 211 0.474% | 0.956
74. 61 0. 600 0. 640 0. 753% 0. 954
39.45 0.139 0. 561% 0. 146 0.946
64. 06 0. 958* 0.832 0. 902 0.942
79.30 | 0.418 0. 491% 0. 296 0.929
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8] 4.2 Typical power spectrum density for earth.
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# 4.1 Coherence at each model

nmaonci:l Coherence Output
1 | Ps—X>P,—Y>P,—Z P—X
2 | Pi—Y>P,—Z>P,—X P,—Y
3 | Ps—Z>P;—X>Py—Y P,—Z
4 | P,—Y>P,—X>P,~Z P—X
5 | P,—Y>P,—X>P,—Z P,—Y
6 | P,mY>P,~Z>P,—X P—Z
7 | Pr—-X>P,—X>P,~-X P—-X
8 | P,—Y>P,—Y>P,—Y P—Y
9 | P,~Z>Py—2>P,—Z P,—~Z
10 | Ps—ALL>P,—ALL>P,—ALL P,—SUM
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T 4.3 Values of partial coherence function for

() (a) ' ‘ subwdy at each resonance frequency-
50 - Y axis.
40 B Frequency‘ 7190 ‘ rivys Fadiz 1 iy
30 - 67. 58 0. 150 0. 681% 0. 360 0. 989
20 & 39.84 0.184 0. 509 0. 819* 0. 985
ﬂ( 51. 56 0. 764* 0. 316 0.414 0. 984
13.67 0.176 0. 354 0. 558* 0. 978
51 A 30. 08 0. 714% 0. 700 0.524 0.973
Y 79. 30 0. 311 0. 552% 0. 264 0. 966
40 i‘* 74,61 0. 143 0. 408* 0. 051 0. 965
20 | 25. 00 0. 592 0. 713% 0. 696 0. 963
44.92 0. 637* 0,391 0. 565 0. 958
20 - 2.34 0. 420 0.664% |  0.508 0. 846
£ 4.4 Values of parital coherence function for
50 .y subway at each resomance frequency-
" ] Z axis.
30 Frequency| 7}y. rivi 1 73 riyix
20 i 51.17 0. 080 0. 286* 0.114 0.981
41. 80 0. 003 0. 109%* 0. 031 0. 971
b 58.20 | 0.249 | 0.313 | 0.414% | 0.967
(Hz) 71.48 0.745% | (0.168 0.413 0.961
(a) X axis (b) Y axis (c) Z axis 78. 52 0. 680 0. 702% 0.176 0.959
28l 4.4 Typical power spectrum density for 37.50 0. 065 0.357% | 0.167 0. 929
concrete building. 1. 56 0.784 0.811% |  0.799 0. 923
a1 1 18.36 | 0.428 | 0.200 | 0.486% | 0.947
IRPUT; (Model 2) $OUTPUT
(Modal 1) E 4.5 Values of partial coherence function for
subway at each resonance frequency-
(Model 4) X, Y, Z Sum.
INPUT; (Model 5) OUTPUT
ool §) HZ | rivas | rivs. ( T, riyix
51 0. 486 0.727 0. 429 0.977
— rodsl 7y souteUr 42 0.541 0.739 0.789 0. 981
64 0. 576 0.776 0.711 0. 901
72 0.703 0.734 0. 884 0. 993
79 | 0.886 0. 809 0. 592 0. 989
T (odel &) soumur 1 0.615 0. 334 0.128 0. 901
30 0.734 0. 548 0.912 0. 987
. 15 0. 469 0. 924 0. 376 0. 984
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