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Determination of the Category of Engineering
Sites Disturbed by Humans
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(1. Earthquake Administration of Shaanxi Province , Xian 710068, Shaanxi, China ;

2. Xian Xinyuan New Technology Development Co., Ltd., Xian 710016 , Shaanxi, China)

Abstract: Methods on using the test results of in situ shear wave velocity to determine the category of en-
gineering sites that has been disturbed or transformed by humans have not been discussed in relevant
codes or documents. Based on the revelation of engineering site category and the summary of actual expe-
rience for many years, this paper gives the theoretical basis and a practical method to solve the problem.
It is necessary to evaluate whether the scope and depth of the disturbance is big enough to influence the
effect of seismic waves on the site. The evaluation is done on the basis of site volume disturbed by hu-
mans. If the volume is large enough, for example, a three-dimensional block with a range of about 1 km®

and a depth of tens of meters, it is necessary to determinate the site category using in situ test shear wave
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velocity. If the volume of the site is not large enough, for example, only local disturbance, the in situ

wave velocity cannot be directly used; the average wave velocity of disturbed layer should be replaced by

85% of the wave velocity in 1 m range below the disturbed layer. The reason is that a small amount of

disturbance is not large enough to change the engineering category of the site but it may change the re-

sults of the in situ wave velocity test, thus leading to misjudgment,

Key words: site category; human disturbance; volume; characteristic period of seismic acceleration re-

sponse spectrum; equivalent shear wave velocity
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Fig.1 Layout of boreholes in an engineering site
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Table 1 Results of situ tests of shear wave velocity

WE WIPEHE/ (m e sTh WE WYIRHE/ (mes™h

/m 67 fL 137 4L /m 6% 1L 137 7L

1.0 207.13 140.39 11.0 307.68 285.87
2.0 260.11 163.12 12.0 334.46 290.18
3.0 159.58 150.25 13.0 328.81 300.27
4.0 178.79 171.46 14.0 330.05 308.92
5.0 181.22 198.72 15.0 336.66 320.16
6.0 206.49 221.87 16.0 347.79 314.58
7.0 216.67 243.54 17.0 320.59 323.27
8.0 230.46 236.45 18.0 335.71 315.96
9.0 259.74 250.17 19.0 348.97 303.24
10.0 296.52 273.69 20.0 352.20 317.35
BT VI # vse/(m ¢ s71) 6% FL/259.64;137 FL./238.70
Y+ 432 . 67 fL/HhtE; 137 FL/H K
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Fig.4 Layout of boreholes in an engineering site in the

western suburb of Xi'an
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Table 2 Results of situ tests of shear wave velocity

R Y)W E/ (m e s 1) W YR HE/ (m e s 1)
/m 22% L 9% 1L /m 22% 4L 9% 7L
1.0 113.05 199.86 11.0 298.87 301.86
2.0 128.72 216.05 12.0 277.24 272.17
3.0 246.66 248.39 13.0 270.23 277.83
4.0 251.12 257.14 14.0 280.01 278.87
5.0 255.15 241.08 15.0 279.44 288.02
6.0 266.33 274.32 16.0 288.66 297.77
7.0 269.71 268.63 17.0 291.54 290.72
8.0 270.46 271.94 18.0 283.30 285.77
9.0 278.49 274.18 19.0 298.41 311.95
10.0 285.14 292.77 20.0 305.67 308.09
AEH Y vse/(m + s71) 225 FL/244.86;5 9% 1L/269.56
4532 22 4L/ 9B L/ EE
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Fig.7 Topography of the engineering site in Fugu county, Yulin city (part)
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Table 3 Comparison between the shear wave velocities before and after adjustment
) FH— BN/ (m » s 1) FH B YIEE/ (m e s 1)
A BE/m N " . " — m N " — m —
. 6% FL (I8 4#%) 67 L (2D 137 L (52D 227 LR 227 fL (D 97 LMD
1.0 135.64 207.13 140.39 209.66 113.05 199.86
2.0 135.64 260.11 163.12 209.66 128.72 216.05
3.0 159.58 159.58 150.25 246.66 246.66 248.39
vse 240.67 259.64 238.70 268.09 244.86 269.56
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