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A shear-wave velocity discrimination formula for liquefaction applicable to
Xinjiang region
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Abstract: In 2003, an Ms6.8 earthquake occurred in Bachu-Jiashi region of Xinjiang, causing large-scale liquefied phenomenon.

44 in-situ V; records are collected, including 19 liquefied survey points and 25 non-liquefied points. The shear-wave velocity of
the in-situ records is verified using two typical liquefaction prediction methods, and all the success discrimination ratios are not
satisfied. So a discrimination formula for soil liquefaction applicable to the Xinjiang region is proposed. This formula is based
on the Chinese code for seismic design of buildings (GB50011—2010), which is a linear model. The formula is brief and
convenient, while the evaluation success ratio of the liquefied sites is 84% and that of the non-liquefied sites is 84%, with the

total discrimination success ratio being 84%. Based on the real data analysis, the proposed discrimination method is quite

reliable, and it may provide technical support for liquefaction prediction in Xinjiang and the relevant regions.
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Fig. 1 Survey sites of shear-wave velocity in Xinjiang earthquake
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Table 1 Distribution of measuring points of shear-wave velocity
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Table 2 Reference values of shear-wave velocity
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Table 3 Ratios of successful prediction for liquefaction by

shear-wave velocity
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Table 4 Corrected results of shear-wave velocity

Foo, dy, d Vs Vi i
5 W AR m_ /m fms)  Ams') ik
1 Syi19 7 2.1 26 1662  168.6 =
2 SY23 7 23 55 1527 1370 2
3 SY24 7 28 51 1515 1353 P
4 SY26 7 1.5 20 1284 1403 3
5 SY27 7 1.0 53 1604 1524 P
6 SY29 7 1.5 24 1286 1369 P
7 Syor 8 29 39 1625 1504 2
8 SYo4 8 1.5 40 1637 160.4 2
9  SY08 8 1.0 24 116.1 128.2 =
10 SYIl1 8 29 57 1733 1516 3
11  SYlé6 8 29 45 1770 1605 =
12 SYI8 8 34 62 171.0 1454 3
13 SY25 8 20 44 1734 1634 3
14 SY06 9 29 40 1706 1573 2
15  SY07 9 28 35 1607 1515 3
16  SY09 9 1.8 27 1513 1553 2
17 SYI2 9 28 54 1874 1659 =
18 SYl4 9 1.9 26 1693 173.7 =
19 ZK30 9 26 37 1647 1554 3
20  EO08 7 42 48 179.0 1543 T
21  ElI2 7 26 52 1863  167.0 T
22 EI3 7 27 68 1950  166.6 T
23 E07 7 28 81 189.0  156.1 T
24 ZK20 7 35 120 2343 1774 T
25  EO03 8 23 6.6 1888  164.1 T
26 ZK25 8 1.7 67 1897 1675 T
27  Ell 8 12 68 2423 2169 T
28 ZKI13 8 35 72 1970 1632 T
29  ZK17 8 27 75 2847 2391 T
30  E09 8 29 7.7 2005  166.7 7£r
31  El0 8 22 91 2049  168.0 7£r
32 ZKl4 8 30 9.6 3001 2392 7£r
33 ZK24 8 29 115 2236 1726 7£r
34 ZK41 8 25 115 2750 2139 T
35  ZKI5 8 23 120 2276 176.1 7£r
36 ZK16 8 1.6 12.5 3407  265.0 7£r
37 ZK26 8 35 13.0 2155  160.7 7£r
38  E06 8 3.8 133 2260 167.0 7£r
39  Eo04 9 31 38 2042 1882 7£r
40  ZK39 9 27 45 2027 1852 T
41  EO05 9 24 65 2000 173.8 T
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Fig. 5 Effects of a,, and a on ratio of successful discrimination for
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Table 6 Discrimination results based on data of in-situ V

oo S A Vs Ve 2 Witk
P B A sy Ames ) e AL
SY19 2.1 2.6 166.2 142.1
SY23 23 55 152.7 158.6
SY24 2.8 5.1 151.5 154.9
SY26 1.5 2 128.4 140.7
SY27 1 53 160.4 161.0
SY29 1.5 24 128.6 142.7
SYO01 29 39 162.5 164.9
SY04 1.5 4 163.7 169.8
SYO08 1 24 116.1 161.4
SY11 29 5.7 173.3 176.6
SY16 29 4.5 177 168.5
SY18 34 6.2 171 177.9
SY25 2 44 173.4 170.7
SY06 29 4 170.6 184.0
SYO07 2.8 3.5 160.7 180.7
SY09 1.8 2.7 151.3 178.6
SY12 2.8 54 187.4 194.4
SY14 1.9 2.6 169.3 177.1
ZK30 2.6 3.7 164.7 182.9
EO08 42 4.8 179 148.8
E12 26 52 186.3 155.7
E13 2.7 6.8 195 165.0
E07 2.8 8.1 189 172.3
ZK20 3.5 12 234.3 192.9
E03 2.3 6.6 188.8 184.4
ZK25 1.7 6.7 189.7 186.9
Ell 1.2 6.8 2423 189.2
ZK13 3.5 7.2 197 184.4
ZK17 2.7 7.5 284.7 188.9
E09 29 7.7 200.5 189.2
E10 2.2 9.1 204.9 200.9
ZK14 3 9.6 300.1 201.5
ZK24 29 11.5 223.6 213.8
ZK41 2.5 11.5 275 215.5
ZK15 23 12 227.6 219.0
ZK16 1.6 12.5 340.7 224.9
ZK26 3.5 13 215.5 221.9
E06 3.8 13.3 226 222.6
E04 3.1 3.8 2042 181.4
ZK39 2.7 4.5 202.7 188.5
EO05 24 6.5 200 203.8
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