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Sandy Soil Liquefaction Assessment Method Based on
Improved Linear Second Order Moment Method

GAO Jian, PAN Jian
(School of Civil Engineering and Transportation, South China University of Technology,
Guangzhou 510640, Guangdong, China)

Abstract: An improved linear second order moment method for seismic sandy soil liquefaction,
which was based on the limit state equation of blow count of standard penetration test (SPT),
was established through the research on reliability analyses of improved linear second order
moment method. The corresponding programs for computing liquefaction probability were
compiled by Matlab 7.0. The results of liquefaction probability analysis for Tangshan
earthquake, Hebei Province in 1976 were compared with the measurements and requirements of
the building codes discrimination. The results show that this method is feasible and accurate, and
it is proved to be an efficient method to evaluate indeterminacy sandy soil liquefaction.
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Tab.1 Liquefaction Possibility Classifications
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Tab. 2 Calculation Results of Liquefaction Probabilities

e | Nee | O o m | am N S| AL R — Y R i 0
FURE 45 EE B1H WALHER | —BHIEE R | 2k
1 1 7 0.70 2. 30 8.48 WAk Ak —2.9259 0.998 3 WAk 5
2 2 7 0. 60 1.80 8. 16 WAk ViU —2.633 1 0.995 8 Ak 5
3 2 7 0. 85 1. 80 7.96 WAk AL —2.159 2 0.984 6 WAk 5
4 2 7 1.40 2. 30 7.92 WAk Wk —2.6327 0.995 8 WAk 5
5 3 7 0.50 1.70 8.16 WAk Wk —2.286 9 0.988 9 Ak 5
6 4 7 1.25 1. 80 7.64 i WAk —1.940 6 0.973 8 Ak 5
7 5 7 1.09 4,15 9. 65 WAk Witk —1.593 9 0.944 5 Ak 5
8 5 7 0.76 3.90 9.71 WAk AL —1.384 5 0.916 9 WAk 5
9 5 8 3.30 5. 80 11.50 w1k WAk —1.940 4 0.973 8 Ak 5
10 6 7 0. 80 1.35 7.64 WAk Wk —1.247 5 0.893 9 Ak 5
11 6 7 1. 20 2. 30 8.08 WAk Ak —1.247 5 0.8939 WAk 5
12 7 7 1.25 4. 30 9. 64 WAk AL —0.901 2 0.816 3 Ak 5
13 7 7 1.10 3.30 8. 96 Wk WAk —0.901 2 0.816 3 WAk 5
14 8 7 1.20 2.45 8. 20 w1k WAk —0.554 8 0.710 5 Ak 4
15 8 7 1.60 2.10 7.60 w1k N4 —0.554 8 0.710 5 Ak 4
16 8 8 1. 60 8.70 16. 10 WAk WL —1.109 1 0.866 3 Ak 4
17 8 8 3.20 7.20 13. 00 WAk Wk —1.109 1 0.866 3 WAk 4
18 8 8 2.00 3.46 10. 46 Ak w1k —1.109 1 0.866 3 WAk 4
19 9 7 1.10 6.30 11. 36 w1k Wik —0.208 9 0.582 7 Ak 3
20 9 8 3. 00 5.10 11.10 WAk Witk —0.8319 0.797 3 Ak 4
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Tab.3 Results of Liquefaction Assessment of Foundation

il | HRE I — U B A O 5 SR
dw/m ds/m N3, 5 Ner R J) 591 45 R

s | BUE B1E WALHER | — BRI EE R | 2k
SK2 7 0. 40 2.95 4 6.9 Witk —2.656 7 0.996 1 WAk 5
SK4 7 0. 60 2.95 4 6.8 Wk —2.656 7 0.996 1 WAk 5
SK6 7 0. 20 2.95 7 7.1 WAk —0.223 2 0.588 3 Ak 3
SK7 7 0. 30 2.95 8 7.0 TR 0.579 3 0.281 2 Wik 2
SKS8 7 3. 00 2.95 5 5.4 i —1.836 9 0.966 9 Ak 5
SK9 7 0. 40 2.95 11 6.9 N Ta 3.015 6 0.001 3 N4 1
SK12 7 0. 30 4. 00 5 7.6 AL —1.836 9 0.966 9 Ak 5
SK14 7 0. 60 4.95 4 8.0 AL —2.654 5 0.996 0 Ak 5
SK15 7 0.10 5.65 14 8.7 Rtk 5.447 4 0.000 0 N4 1
SK17 7 1.50 2.95 8 6.3 ENEA 0.579 8 0.2810 Wik 2
SK19 7 6. 00 9. 80 3 7.7 AL —3.458 8 0.999 7 Ak 5
SK20 7 0.40 3.15 8 7.1 AL 0.579 8 0.2810 AN 2
SK22 7 0. 40 2. 70 7 6.8 A —0.223 2 0.588 3 Ak 3
SK24 7 0. 60 2.15 5 6.3 AL —1.844 2 0.967 4 ik 5
SK26 7 0. 50 3.15 2 7.0 WAk —4,274 8 1.000 0 WAk 5
SK27 7 1. 40 2.95 11 6.3 N id 3.015 6 0.001 3 AN 1
SK28 7 0. 40 2.95 11 6.9 Nt 3.015 6 0.001 3 ANt 1
SK29 7 1.60 3.15 2 6.3 Wk —4.274 8 1.000 0 WAk 5
SK33 7 2. 30 2.95 8 5.8 AWtk 0.579 8 0.2810 itk 2
SK34 7 0. 50 3.05 6 6.9 Wk —1.037 6 0.850 3 WAk 5
SK36 7 0. 45 3.05 9 7.0 ANk 1.396 4 0.081 3 Riwifk 1
SK37 7 0.20 2. 60 7 6.8 A —0.223 2 0.588 3 Vi 3
SK39 7 0.10 3.05 6 7.2 WAk —1.0337 0.849 4 WAk 5
SK40 7 0.10 3.05 6 7.2 Wk —1.0337 0.849 4 WAL 5
SK42 7 0. 30 2.15 6 6.5 AL —1.0337 0.849 4 Ak 5
SK45 7 0. 30 2.95 8 7.0 T 0.579 8 0.2810 T 2
SK48 7 0. 40 2.15 5 6.5 WAk —1.836 9 0.966 9 WAk 5
SK49 7 0. 60 2.15 6 6.3 AL —1.0337 0.849 4 Ak 5
SK54 7 0.10 5.85 9 8.9 TR 1.396 4 0.081 3 N Xia 1
SK56 7 0. 60 3.35 8 7.1 Ak 0.579 8 0.2810 Ak 2
SK57 7 0.65 8. 20 4 9.9 WAk —2.6545 0.996 0 WAL 5
SK61 7 0.70 3.85 6 7.3 AL —1.0337 0.849 4 Ak 5
SK62 7 0. 60 3.85 5 7.4 AL —1.836 9 0.966 9 WAk 5
SK63 7 0.70 2. 65 6 6.6 AL —1.0337 0.849 4 Ak 5
SK65 7 0.75 3.45 5 7.0 Wk —1.836 9 0.966 9 WAk 5
SK68 7 0. 50 4. 65 5 7.9 WAk —1.836 9 0.966 9 WAk 5
SK69 7 1.00 8. 80 4 10. 1 w1t —2.654 5 0.996 0 Ak 5
SK70 7 0. 90 7.30 4 9.2 Wk —2.654 5 0.996 0 Ak 5
SK72 7 0. 60 2.95 8 6.8 itk 0.579 8 0.2810 e 2
SK73 7 0. 65 3.45 5 7.1 WAk —1.836 9 0.966 9 Witk 5
SK75 7 1. 00 5.10 3 7.9 w1k —3.463 7 0.999 7 Ak 5
SK76 7 0.65 2.95 6 6.8 AL —1.0337 0.849 4 Ak 5
SK77 7 0.70 3.65 5 7.2 WAk —1.836 9 0.966 9 WAk 5
SK78 7 0.70 5.25 5 8.1 WAk —1.836 9 0.966 9 Witk 5
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