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1.1.2  砂土液化侧移 
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1.2.1  经验公式和半经验公式法 

Hamada [8] 1986

1964 潟 1971

1983 Nihonkai-Chubu Hamada

1-1 Hamada

 

0.5 0.33
0.75

H
D H   1-1  

H m  %  

Youd Perkins[9] 1987 liquefaction severity 

index LSI 10 cm

Mw R

1-2 log

lg 1-2 2.5 m  

w
log 3.94 1.86 log 0.98LSI R M     1-2  

LSI cm R km

w
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Bartlett Youd[10] 1995
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1-4  

 
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prediction of liquefaction-induced lateral spreading
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Faris [17] 2006
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static driving shear stress
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Franker [18]
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1.2.2  Newmark 滑块计算法 

Newmark [25]

Newmark Newmark 1965

Newmark

 

Newmark Frankin [26] Griffin

[27] Newmark

Makdisi Seed[28]

Ambraseys [29]

Yegian [30]

0.5 s Jibson[31]

Cai [32]

Kramer Smith[33]

Jibson [34]

Arias Rathje [35]

Travasarou [36] Rathje

Bray Travasarou[37]



1      
 

- 15 -   

deviatoric permanent displacement

Rathje

[38] Newmark

 

Newmark

Chung [39]

7.5

PGA 0.2g~0.4g

Newmark

1.0 m

 

Baziar [40] Newmark

14.5% Taboada [41] Newmark

[42, 43]

Newmark

Taboada [44] Laminar

40%~50% 10 m

0.17g~0.46g

Taboada [44] Taboada [41]

Taboada [45]

1995 Colima-Jalisco

 

[46] Newmark
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[47]

Newmark

[48]

Seed

Newmark  

Olson Johnson[49] Newmark

(N1)60 qc1

Sr/σ′v0 Olson Stark[50]

 

Makdisi[51] Newmark

0.5%~3%

- Makdisi Newmark

Makdisi Newmark

 

Newmark

Newmark  

1  

2 Newmark
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5

 

Newmark

Newmark
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1.2.3  数值计算方法 

Gu [52] Lower San Fernando 

Dam

 

Gu [53] 1987 Superstition Hills Wildlife Site Array

Steady-State

 

Uzuoka [54]

Bingham

Uzuoka  
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Hadush [55]

 

[56]

 

Elgamal [57]

40% Neveda Sand

 

[58, 59]

1995

[60]

 

Suzuki [61]

 

[62] 1995

 

Kanibir [63] 1999 Kocaeli Sapanca
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Seid-Karbasi [66]
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Mayoral [69]

-

 

Phillips [70]
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Kamai [71]

PM4sand -

 

Montassar [72]

Montassar

 

[73]

 

Howell [74]

 

[75]

 

[76]

 

Munter [77] 1999 Kocaeli

 

Ghasemi-fare [78] u-P

1-19 1-20
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1.5% 1-19 1.5%

1-20  

 
0.550.9 0.7 0.15 0.72 0.3 1.2

max max
3.0 0.65

f

r
LD H a f D N   

  1-19  

 
0.550.9 0.7 0.15 0.72 0.3 1.2

max max
1.5 0.65

f

r
LD H a f D N   

  1-20  

max
LD m  % H

m
max

a g f Hz
r

D

% N  

 

1.2.4  试验法 

Yasuda [79] 1991 Terile-limon 3

1.0

 

Sasaki [80] 1992

 

Okamura [81]
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40%~50% 10 m 0.18g~ 

0.46g

 

Sharp [82]

Newmark  

Thevanayagam [83] 1g

1 2

 

[84]

 

[85]

 

[86]

0.8  

Sharp [87]

45% 75%

 

Olson [88]

10 m 10 m

2 m Olson

[49]  
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[89, 90]

 

Hashash [91]

26 m 60%

Arias

 

Chen [92]

 

 

1.2.5  其他方法 

Wang [93] back- 

propagation neural network model

 

Chiru-Danzer [94] 443

 

[95]
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Baziar [96] Bartlett Youd 1992 464

ANN

0.01~0.16 m  

Javadi [97]

 

García [98] neurofuzzy

NEFLAS

3

NEFLAS

10%  

Liu [99] Youd

multivariate adaptive regression splines generalized additive 

model neural networks generalized linear 

model robust regression regression tree

support vector machine projection pursuit

random forest 9

 

Liu [100] 2014

1.5 m

 

[101] MAPGIS

MAPGIS

 

[102]
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[103]

 

Khoshnevisan [104] 2010—2011

CPT

 

Kaya[105] multilayer 

perceptrons adaptive neuro-fuzzy inference systems

MLP

MLP ANFIS

 

Ekstrom [106]

lateral spreading 

reference parameter maps 10 3

3%

 

[107]

 

[108]

Chi-Chi

 

[109] 3D-GIS

7.8
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Newmark

Newmark Newmark

Newmark
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1

 

2

Newmark

3

Newmark

3

Newmark

 

3 Treasure Island

Yerba Island 4

SHAKE 2000 DEEPSOIL EERA Strata

4  

4 PM4sand

Treasure Island

PM4sand
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PM4sand

 

5 5
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6

Newmark

5 4
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