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Abstract: It is important for the large-scale engineering seismic fortification in
the mountain area to analyze the hill topography effect of the strong ground
motion based on the earthquake records. In 2008 Wenchuan Ms8. 0 earthquake,
a lot of strong ground motion data were recorded by fixed and mobile observa-
tion arrays. By analyzing the root-mean-square (RMS) acceleration, this paper
discusses 90% duration and spectrum characteristics, the hill topography effect
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characteristics and its influencing factors. As to the Xishan park topography
array in Zigong city, with the altitude increasing, the RMS acceleration
becomes larger, however, the 90% duration does not change obviously; the
shape of the Fourier spectra is similar except the amplitude in the frequency
bandwidth 2. 0—5. 0 Hz is amplified to some extent; the ground motion energy
is amplified differently in the different frequency bandwidth by the soil site
around the hill and the hill topography, which makes the ground motion differ-
ent; the soil site around the hill makes the ground motion duration last longer

compared with the hill.

Key words: hill topography effect; strong ground motion observation; root

mean-square acceleration; relative duration; frequency spectrum
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Table 1 RMS acceleration of the aftershock records from the Douchuanshan array
/(ecmes™2) /(ecmes %)

EwW NS UD EW NS UD EwW NS UD

1 2.2 1.1 0.5 1.4 1.4 0.8 0. 64 1.18 1. 46
2 2.2 1.4 1.8 3.1 1.9 1.0 1.41 1. 31 0.55
3 1.1 0.9 0.5 1.0 0.9 0.7 0. 86 0. 94 1. 35
4 14.7 20. 2 11.4 18.2 21.7 14.6 1.23 1.07 1. 28
5 3.4 4.6 1.6 2.9 3.0 1.7 0. 84 0.65 1.08
6 1.0 2.2 0.3 1.8 1.2 0.3 1. 82 0.53 1. 07
7 0.6 1.4 0.4 0.6 0.9 0.4 0. 90 0. 66 1. 00
8 0.7 1.4 0.4 0.8 1.1 0.6 1. 24 0.74 1. 30
9 2.1 6.9 1.8 2.3 3.3 1.9 1. 05 0.48 1. 05

2
Table 2 RMS acceleration of the aftershock records from the Sanguoshan array
/(emes™ %) /(ecmes™?2)

EwW NS UD EwW NS UD EwW NS UD

1 0.911 1.121 1.231 1.032 0. 834 0.795 1.13 0.74 0.65
2 3. 306 7.112 5.776 3.708 3.473 1. 320 1.12 0.49 0.23
3 4.139 2.951 1. 207 6.636 2.616 0. 815 1. 60 0. 89 0.68
4 10. 845 6.274 2.881 10. 754 6.253 1. 615 0.99 1. 00 0. 56
5 0.322 0.435 0.223 0.517 0.382 0.230 1. 61 0. 88 1.03
6 4. 689 4. 875 1.514 3.051 1.713 2.143 0. 65 0. 35 1.42
7 0.976 0. 865 0.481 0.953 0.795 0.425 0.98 0.92 0. 88
8 29. 868 44. 050 7.823 28.987 22.552 8.673 0.97 0.51 1.11
9 0.686 0.907 0. 450 1. 188 1.034 0.526 1.73 1. 14 1.17
10 1.313 1. 669 0.963 1. 255 2.336 1.124 0. 96 1. 40 1.17
11 1. 115 1.402 1. 181 1.198 1.218 0. 669 1.07 0. 87 0.57
12 18.678 17.552 2.437 13.732 12.011 12. 639 0.74 0. 68 1.02
13 3.218 1.542 1. 006 4.913 2.544 1.177 1.53 1.65 1.17
14 1.223 1.169 0.753 2.268 1. 270 0. 569 1. 85 1.09 0.76
15 9.756 6.103 2.492 8. 843 7.418 2.667 0.91 1.22 1. 07
16 1.471 1.782 1.013 1. 872 1.573 0.962 1.27 0. 88 0.95
17 0.998 1. 449 0. 566 1. 498 1.414 0.536 1.50 0.98 0.95
18 1.967 2.254 1. 760 2.647 2.801 1. 284 1. 35 1. 24 0.73
19 4. 453 9.726 2.063 9.406 8.516 3.643 2.11 0. 88 1.77
20 1.688 3.530 0.593 4.622 2.879 0. 644 2.74 0.82 1. 09
21 1.916 2.128 0.476 3.729 1. 890 0.734 1.95 0. 89 1.54
22 7.474 8. 985 2. 380 14. 345 3.934 1. 649 1.92 0. 44 0. 69
23 6.536 7.676 1.434 8. 783 8.692 1. 631 1. 34 1.13 1. 14




3 : Ms8. 0 457

’ ’ 5i9 NS
b
2.2
b
5 90 %
o 1 130
| AL
= 1201
& 15
NS UuD , =
& 10
2—7 , EW § 105
& 100
—- EW
a5
97 1 —8— NS
we, 8 . =P
, s o 1 2 3 4 & 6 T 8
7 4 55
EwW UD
5 90%
NS ,
Fig.5 Spatial distribution of 90% relative
0
. uration for the eight observation
90 % 3 4 d for the eight ob
, points in Xishan park array
s s 5
b
3 N
Table 3 Duration comparison of the aftershock records between
the hilltop and the hillfoot of Douchuanshan array
/s /s
EwW NS UDb EwW NS UD EwW NS UDb
1 7.23 12.16 14.29 8.09 7.94 10. 87 1.12 0. 65 0.76
2 7.03 11. 86 5.84 3.31 6.05 11.28 0.47 0.51 1.93
3 23.89 29. 64 31.54 22.54 28. 44 29.78 0. 94 0. 96 0. 94
4 12. 90 9.11 10. 05 8.25 7.22 9. 04 0. 64 0.79 0. 90
5 3.12 3.16 7.32 3.99 3.89 6.74 1.28 1.23 0.92
6 3.52 1.74 9.17 1. 29 2.16 7.91 0. 37 1. 24 0. 86
7 12.29 6. 54 11.92 9. 86 5.10 11. 36 0. 80 0.78 0. 95
8 11.15 6.16 9.72 6.54 5.21 7.66 0.59 0. 84 0.79
9 16. 35 5.51 9.92 11.09 7.85 11.68 0.68 1.43 1.18
2.3

0.05—25.0 Hz, Parzen , 0.5 Hz.
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Table 4 Duration comparison of the aftershock records between the
hilltop and the hillfoot of Sanguoshan array
/s
EwW NS UD EW NS UD EW NS UD
1 16. 35 15. 685 13.87 14. 65 14. 155 14.105 0. 90 0. 90 1.02
2 1.21 0.725 0.68 1. 035 0.795 2.8 0. 86 1.10 4.12
3 1.6 2.38 5.7 0. 88 1. 875 6.31 0. 55 0.79 1.11
4 0. 46 0. 955 1. 365 0.435 0. 765 2.13 0. 95 0. 80 1. 56
5 22. 445 21.67 23.96 17.49 16.73 20. 085 0.78 0.77 0. 84
6 0.425 0. 38 1. 255 0. 65 0.74 0. 695 1.53 1.95 0.55
7 7.075 9.775 15. 545 6.755 6.725 12. 485 0. 95 0. 69 0. 80
8 0. 35 0.255 0. 96 0. 885 0.98 1.19 2.53 3. 84 1. 24
9 16. 555 14,155 18.13 12.25 11.23 15.71 0.74 0.79 0.87
10 7.46 6.465 10. 54 9.255 3.3 7.295 1.24 0.51 0. 69
11 7.045 6.45 6.17 5.975 3.8 8. 11 0. 85 0.59 1.31
12 0. 645 0. 645 0.935 . 925 0.67 0. 815 1.43 1. 04 0. 87
13 0. 855 2.01 3.03 0.555 0.8 1. 83 0.65 0. 40 0. 60
14 9.955 12.43 15.58 5.67 7.785 15.125 0.57 0.63 0.97
15 4.25 9.03 15. 835 5.615 5.235 11. 32 1.32 0.58 0.71
16 19. 265 19. 045 20. 265 19. 93 19.76 21.185 1.03 1.04 1. 05
17 5.235 4.195 10. 46 3.185 2.815 7.845 0.61 0.67 0.75
18 1. 815 2.065 2.215 1. 465 1.2 2.375 0. 81 0.58 1. 07
19 1.59 0. 82 3. 445 0.76 0.67 1.41 0.48 0. 82 0.41
20 4,245 2.015 12. 355 1.105 1. 46 8.585 0. 26 0.72 0. 69
21 1.015 1. 135 6.9 0.525 0.75 3.01 0.52 0. 66 0. 44
22 1. 675 1. 635 5. 845 0. 84 3.79 6.18 0. 50 2.32 1. 06
23 0. 69 0.755 2.575 0.655 0. 38 1.515 0. 95 0. 50 0.59
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1

Table 1 Information of aftershocks recorded by the Douchuanshan mobile observation array

— — Ms Iz 7 /km
1 2008-06-28 05:42.11 5.00 32.32 104. 90 46. 65 NI11°E
2 2008-06-29 07:55:20 4. 60 32.09 104. 56 30. 67 N311°E
3 2008-07-24 15:09.28 6.10 32. 82 105. 47 118. 28 N31°E
4 2008-08-01 16:32:42 5.90 32.07 104. 64 24.08 N319°E
5 2008-08-01 16:39:19 4. 20 32.12 104. 67 26. 83 N331°E
6 2008-08-01 18.:18.44 3.50(My) 32.10 104. 62 27.55 N321°E
7 2008-08-01 20:55.27 4.10 32.06 104. 62 24.35 N314°E
8 2008-08-02 05:03:03 3.4 32.10 104. 86 22.0 NI13°E
9 2008-08-07 16:15:34 5.40 32. 14 104. 59 32.83 N322°E
2
Table 2 Information of aftershocks recorded by the Sanguoshan mobile observation array
Ms /km
- . . /e /°
1 2008-08-14 18:36:49 4. 00 32.39 104. 94 15. 83 N201.01°E
2 2008-08-15 09:07:49 - - - - -
3 2008-08-15 21:54.11 3. 1(Myp) 32.41 104. 93 14 N208. 0°E
4 2008-08-16 06:39:12 3. 60 32.46 105. 09 10. 86 N129. 27°E
5 2008-08-17 17:18:34 3.70 32.32 104. 84 26. 87 N213.7°E
6 2008-08-18 03:40:24 — — — — —
7 2008-08-18 16.04.28 4. 00 32. 26 104. 69 41. 24 N225.19°E
8 2008-08-19 14.11.05 3.3 32.40 105. 02 14 N172.0°E
9 2008-08-31 15:24.51 4. 20 32.77 105. 60 62.57 N63. 60°E
10 2008-08-31 17:53:12 4. 00 32.59 105. 29 28.14 N74.05°E
11 2008-09-03 23:20:41 3. 80 32. 46 104.75 24.72 N253.72°E
12 2008-09-07 22:59.03 3. 60 32.57 105. 09 10.03 N57.15°E
13 2008-09-10 10:08:55 — — — — —
14 2008-09-10 13:00:36 4.20 32.59 105. 31 30. 05 N75. 46°E
15 2008-09-11 10:53.44 4. 60 32. 44 105. 17 18. 46 N120. 04°E
16 2008-09-12 01:38:59 6.00 32.96 105. 62 75.73 N49. 85°E
17 2008-09-15 02:05:26 3. 1(Mp) 32.37 104. 91 19 N206. 0°E
18 2008-09-15 23:06:58 2.8(Myp) 32.53 105. 16 15 N86. 0°E
19 2008-09-17 02:28:51 3.3(Mp) 32.21 105. 06 35 N171.0°E
20 2008-09-18 18:50:24 3. 60 32.34 105.02 20. 36 N175. 62°E
21 2008-09-20 02:46:44 — — — — —
22 2008-09-22 12:44.36 3.90 32.37 104. 99 17.05 N183.16°E

23 2008-09-23 23:35:55 2.9(M) 32.56 105. 01 1 N12.0°E
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