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Introduction

This report documents CPT-based field case histories from the 1995 Hyogoken-Nambu
(Kobe) Earthquake in Japan. These case histories are proprietary and were acquired by
Mr. Y. Suzuki of the Kgjima Corporation under the supervision of Prof. K. Tokimatsu of

Tokyo Institute of Technology.

Each case history is composed of two pages, one page of vital statistics and one page
showing the CPT trace with the assumed critical layer delineated. Field performance of
each site was assessed by Mr. Y. Suzuki as well as the performance assessments

published in Akai et a. (1995).

The liquefaction and non-liquefaction data that were used in the subsequent liquefaction
triggering analysis (Moss, 2003) are summarized in the accompanying Table 1. Figure 1
isamap of the greater Kobe Port region that shows the approximate locations of these
CPT field case history sites (which have athree letter designation corresponding to the
trace), superimposed over SPT field case history sites (which have number designation

corresponding to the log) and PGA contours, the latter two are from Cetin et al. (2000).

Thisreport isintended only as a compilation of the Hyogoken-Nambu (Kobe) data,

details on interpretation and processing of the data are presented in Moss (2003).
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Tablel: Summary of CPT Field Case Histories from the 1995 Hyogoken-Nambu (Kobe) Earthquake.

EVENT [ wm, + |
1995 Hyogoken-Nanbu 7.20 0.11

SITE LIQ? | DATA | CRIT LAYER MEDIAN + w.t. CSR + Ce,1 + Ry + C o, + Cc,1,mod | CSR*

DESCRIPTION CLASS (m) (m) (m) (MPa) (%) (kPa) (MPa)
Dust Management Center Y B 6t08 7.00 0.33 | 2.00 031 011 783 253]| 049 020 0.64| 70.45 4.92 7.83] 0.29
Imazu Elementary School Y C 8.0t0 12.0 10.00 0.67 | 1.40 040 017 080 0.19]| 080 0.34] 0.90]101.43 7.23 1.14] 0.37
Koyo Junior High School Y B 6.5t07.5 7.00 0.17 | 4.00 028 010| 803 054]| 124 087|050 95.07 3.96 8.76] 0.27
Kobe Customs Maya Office A Y B 4109 6.50 0.17 1 1.80 045 016 293 034 ]| 040 0.13]| 0.78| 75.24 3.97 2.93] 0.43
Kobe Customs Maya Office B Y B 3t06 4.50 0.17 1 1.80 048 0.15| 6.98 073 ]| 087 0.17] 054 | 55.86 3.12 7.41] 0.45
Kobe Port Const. Office Y B 3t05 4.00 0.13 | 2.50 042 013 599 115]| 029 0.11]0.76 | 55.79 2091 5.99] 0.40
Koyo Pump Station Y B 5t06 5.50 0.17 1 2.60 033 011 238 057]| 175 082 0.65]| 71.00 341 3.68] 0.31
Kobe Wharf Public Co. Y B 40t05.5 4.75 0251 2.10 035 012| 6.03 0.74]| 078 040 0.65] 60.33 341 6.33] 0.33
Koyo Elementary School Y B 6.5t07.0 6.75 0.17 |1 4.20 0.28 010 293 144 | 217 150 054 | 94.01 3.91 4.56] 0.26
Mizukasa Park Y C 6.9t07.9 7.40 0.17 | 2.00 045 016 163 060]| 099 048] 0.75]| 85.33 4.36 2.19] 0.43
Shiporex Kogyo Osaka Factory Y B 40t07.0 5.50 0.33 ] 1.50 037 012 | 393 218 041 0.24]|0.74| 5471 4.44 3.93] 0.34
Hamakoshienn Housing Area Y B 25t05.0 3.75 0421 2.00 038 013 7.00 151)]| 065 0.22] 059 49.96 3.85 7.16] 0.36
Taito Kobe Factory Y B 3.2t04.2 3.70 0.17 |1 1.60 039 013| 485 086)| 039 0.12| 0.75]| 42.13 3.38 4.85| 0.36
Tokuyama Concrete Factory Y B 4.0t04.8 4.40 0.13 | 2.00 040 013 255 088 040 0.19] 0.80| 50.98 3.48 2.55] 0.38
Nisseki Kobe Oil Tank A Y B 4.81t06.1 5.45 0.22 | 2.40 043 014 530 131)] 061 036 0.72] 69.15 3.53 5.42| 0.41
Nisseki Kobe Oil Tank B Y B 5.0t06.0 5.50 0.17 | 2.40 043 014 625 134 )| 074 0.27] 0.70| 69.64 3.42 6.53] 0.41
New Port No. 6 Pier Y B 3.5t05.5 4.00 0.33 | 2.50 042 014 947 160| 043 0.11| 0.70| 55.79 3.55 9.47] 0.40
Minatojima Junior High Y B 4.0to 4.5 4.25 0.08 1 2.70 032 010| 471 135]| 094 042|065 59.57 2091 5.16] 0.30
New Wharf Const.Offices Y B 3.2t0 3.8 3.50 0.10 | 2.60 031 010| 356 081] 093 064|064 5162 278 4.001 0.29
Fukuzumi Park N C 11.0to 12.5 11.75 0.33 ] 3.10 035 018 17.09 3.45]| 142 057 0.40]11594 6.85 18.06f 0.33
Honjyo Central Park N B 4.0t06.0 5.00 0.33 | 2.50 048 016 1730 3.75| 060 0.25| 056 | 70.48 3.98 17.42| 0.45
Kobe Art Institute N B 3.5t03.8 3.65 0.05 ] 3.00 032 010 1364 538| 190 131|033 | 57.62 2.86 15.08| 0.30
Yoshida Kogyo Factory N B 3to5 4.00 0.33 | 3.00 033 011 943 722 | 271 273|034 59.19 3.64 11.72| 0.31
Shimonakajima Park N B 3.0to 4.5 3.75 0.17 | 2.00 050 016 1949 0.80 | 0.73 043 053] 46.11 3.38 19.77| 0.47
Sumiyoshi Elementary N B 24103.2 2.80 0.13 | 1.90 043 014 | 1735 4.20| 066 0.31| 054 | 38.09 3.15 17.53| 041
Nagashi Park N B 1.1t0 1.8 1.45 0.12 1.00 0.49 0.16 | 1451 4.31 1.05 049 ] 051 | 21.59 232 15.16] 0.46




Figurel: Map Showing CPT Field Case History L ocations from the 1995 Hyogoken-Nambu Earthquake,
in relation to SPT Case History L ocations and PGA Contoursfrom Cetin et al. (2000).
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Tokimatsu & Suzuki (2002)
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1995 Hyogoken-Nambu (Kobe), Japan
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Earthquake:
Magnitude:

Location:
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Nature of Failure:

Comments:

Summary of Data:
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1995 Hyogoken-Nambu (Kobe), Japan

My=7.2

Fukuzumi Park, Kobe City
Tokimatsu & Suzuki (2002)

No Liquefaction

amax €Stimated 0.6-0.7 from contour map and

nearby SMA's

nearest to Cetin (2000) SPT 22

N
C

11.0to 12.5
11.75
0.33
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0.30
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6.85
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1995 Hyogoken-Nambu (Kobe), Japan
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1995 Hyogoken-Nambu (Kobe), Japan
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1995 Hyogoken-Nambu (Kobe), Japan

Mw=7.2

Hamakoshienn Housing Area, Nishinomiya City
Tokimatsu & Suzuki (2002)

Liquefaction

similar and near to IES

crit. Depth correlates with Cetin (2000) SPT 44

Strength
Y
B Soil Class
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0.11 0c1 (MPa)
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0.13 R (%)
0.34 stdev

12
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151
0.65
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1995 Hyogoken-Nambu (Kobe), Japan
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1995 Hyogoken-Nambu (Kobe), Japan
Mw=7.2

Honjyo Central Park, Kobe City
Tokimatsu & Suzuki (2002)

No Liquefaction

estimated amax > 0.7 from contour map

nearest Cetin (2000) SPT 32 & 30

crit. Depth correlates w/ SPT 32

Strength
N
B Soil Class
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0.70 norm. exp.
0.21 Cq Cs
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7.20 st.dev.
0.11 0c1 (MPa)
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0.16 R (%)
0.34 stdev
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1995 Hyogoken-Nambu (Kobe), Japan
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1995 Hyogoken-Nambu (Kobe), Japan

My=7.2

Imazu Elementary School, Nishinomiya City
Tokimatsu & Suzuki (2002)

Liquefaction

estimated amax=0.4-0.6 from contour map

nearest Cetin (2000) SPT 44

Y
C
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10.00
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185.80
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1995 Hyogoken-Nambu (Kobe), Japan
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan
Mw=7.2

Kobe Art Institute, Kobe City
Tokimatsu & Suzuki (2002)

No Liquefaction

Strength
N
B Soil Class

3.5t03.8 Dso(mm)

3.65 %Fines

0.05 %Pl

3.00

0.30

64.00 g. (MPa)

2.38 st.dev.

57.62 fs (kPa)

2.86 st.dev.

0.50 norm. exp.

0.15 Cq Cs

0.88 Cihin

0.07 fs1 (kPa)

7.20 st.dev.

0.11 0c1 (MPa)

0.32 st.dev.

0.10 R (%)

0.32 stdev
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11.38
4.48
216.23
121.64
0.33

1.20
1.00
259.37
145.90
13.64
5.38
1.90
131



1995 Hyogoken-Nambu (Kobe), Japan
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Earthquake: 1995 Hyogoken-Nambu (Kobe), Japan

Magnitude: Mw=7.2

Location: Koyo Elementary School, Kobe City
References: Tokimatsu & Suzuki (2002)

Nature of Failure: Marginal, edge of liquefaction
Comments:

Summary of Data:

Stress Strength
Liquefied Y
Data Class B Soil Class
Critical Layer (m) 6.5t07.0 Dso(mm)
Median Depth (m) 6.75 %Fines
st.dev. 0.17 %Pl
Depth to GWT (m) 4.20
st.dev. 0.30
o, (kPa) 119.03 g. (MPa) 2.84
st.dev. 4.61 st.dev. 1.39
o, (kPa) 94.01 fs (kPa) 61.63
st.dev. 3.91 st.dev. 29.94
amax (9) 0.45 norm. exp. 0.54
st.dev. 0.14 Cq Cs 1.03
lg 0.75 Cinin 1.00
st.dev. 0.12 fs1 (kPa) 63.72
M,, 7.20 st.dev. 30.96
st.dev. 0.11 0c1 (MPa) 2.93
CSR¢q 0.28 st.dev. 1.44
st.dev. 0.10 R (%) 2.17
C.O.V.csr 0.34 stdev 1.50
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1995 Hyogoken-Nambu (Kobe), Japan
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Earthquake: 1995 Hyogoken-Nambu (Kobe), Japan

Magnitude: Mw=7.2

Location: Koyo Junior High School, Kobe City
References: Tokimatsu & Suzuki (2002)

Nature of Failure: Marginal, Edge of Liquefaction
Comments:

Summary of Data:

Stress Strength
Liquefied Y
Data Class B Soil Class
Critical Layer (m) 6.5t07.5 Dso(mm)
Median Depth (m) 7.00 %Fines
st.dev. 0.17 %Pl
Depth to GWT (m) 4.00
st.dev. 0.30
o, (kPa) 124.50 g. (MPa) 7.83
st.dev. 4.65 st.dev. 0.53
o, (kPa) 95.07 fs (kPa) 97.46
st.dev. 3.96 st.dev. 68.07
amax (9) 0.45 norm. exp. 0.50
st.dev. 0.14 Cq Cs 1.03
lg 0.74 Cinin 1.00
st.dev. 0.12 fs1 (kPa) 99.95
M, 7.20 st.dev. 69.81
st.dev. 0.11 0c1 (MPa) 8.03
CSR¢q 0.28 st.dev. 0.54
st.dev. 0.10 R (%) 1.24
C.O.V.csr 0.35 stdev 0.87
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1995 Hyogoken-Nambu (Kobe), Japan
KHS-1
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Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
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st.dev.
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1995 Hyogoken-Nambu (Kobe), Japan

My=7.2

Kobe Customs Maya Office Site A, Kobe City

Tokimatsu & Suzuki (2002)

Liquefaction

4109
6.50
0.17
1.80
0.30

121.35
4.66

75.24
3.97
0.60

0.18
0.72
0.11
7.20
0.11
0.45
0.16
0.35

Strength

Soil Class

D50(mm)
%Fines
%Pl

. (MPa)

st.dev.

f, (kPa)

st.dev.

norm. exp.

24

2.35
0.27
9.38
2.87
0.78

1.25
1.00
11.71
3.59
2.93
0.34
0.40
0.13



1995 Hyogoken-Nambu (Kobe), Japan
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan

My=7.2

Kobe Customs Maya Office Site B, Kobe City

Tokimatsu & Suzuki (2002)

Liquefaction

3t06
4,50
0.17
1.80
0.30

82.35
3.96

55.86
3.12
0.60

0.18
0.83
0.08
7.20
0.11
0.48
0.15
0.32

Strength

Soil Class

D50(mm)
%Fines
%Pl

. (MPa)

st.dev.

f, (kPa)

st.dev.

norm. exp.

26

5.09
0.53
44.37
7.14
0.54

1.37
1.00
60.76
9.78
6.98
0.73
0.87
0.17



1995 Hyogoken-Nambu (Kobe), Japan
KMO-B
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan

My=7.2

Kobe Port Construction Office, Kobe City

Tokimatsu & Suzuki (2002)

Liquefaction

estimated amax=0.4-0.5 from contour map

v. close to Cetin (2000) SPT 17
crit. depth correlates with SPT

3to5
4.00
0.13
2.50
0.30

70.50
3.32

55.79
291
0.60

0.18
0.85
0.08
7.20
0.11
0.42
0.13
0.32

Strength

Soil Class

D50(mm)
%Fines
%Pl

. (MPa)

st.dev.

f, (kPa)

st.dev.

norm. exp.

28

3.84
0.74
11.24
3.68
0.76

1.56
1.00
17.51
5.73
5.99
1.15
0.29
0.11



1995 Hyogoken-Nambu (Kobe), Japan
KOP-2
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan

My=7.2

Koyo Pump Station, Kobe City
Tokimatsu & Suzuki (2002)

Liquefaction

5t06
5.50
0.17
2.60
0.30

99.45
4,19

71.00
341
0.45

0.14
0.81
0.10
7.20
0.11
0.33
0.11
0.33

Strength

Soil Class

D50(mm)
%Fines
%Pl

. (MPa)

st.dev.

f, (kPa)

st.dev.

norm. exp.

30

1.90
0.46
33.32
13.36
0.65

1.25
1.00
41.62
16.69
2.38
0.57
1.75
0.82



1995 Hyogoken-Nambu (Kobe), Japan
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan

My=7.2

Kobe Wharf Public Company, Kobe City

Tokimatsu & Suzuki (2002)

Liquefaction

Y
B

40t05.5

4.75
0.25
2.10
0.30
86.33
5.41
60.33
3.41
0.45

0.14
0.84
0.09
7.20
0.11
0.35
0.12
0.33

Strength

Soil Class

D50(mm)
%Fines
%Pl

. (MPa)

st.dev.

f, (kPa)

st.dev.

norm. exp.

32

4.34
0.53
33.73
16.88
0.65

1.39
1.00
46.84
23.44
6.03
0.74
0.78
0.40



1995 Hyogoken-Nambu (Kobe), Japan
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan

My=7.2

Minatojima Junior High School, Kobe City

Tokimatsu & Suzuki (2002)

Liquefaction

Y
B

4.0t04.5

4.25
0.08
2.70
0.30
74.78
2.72
59.57
2.91
0.45

0.14
0.86
0.08
7.20
0.11
0.32
0.10
0.32

Strength

Soil Class

D50(mm)
%Fines
%Pl

. (MPa)

st.dev.

f, (kPa)

st.dev.

norm. exp.

3.37
0.97
31.52
10.78
0.65

1.40
1.00
44.14
15.10
4.71
1.35
0.94
0.42



1995 Hyogoken-Nambu (Kobe), Japan
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan
Mw=7.2

Mizukasa Park, Kobe City

Tokimatsu & Suzuki (2002)
Liquefaction

estimated amax=0.5-0.6 from contour map

nearest Cetin (2000) SPT 1,2 & 3
crit. Depth correlates to SPT

Strength
Y
C Soil Class
6.9t07.9 Dso(mm)

7.40 %Fines

0.17 %Pl

2.00

0.30

138.30 g. (MPa) 1.44
5.00 st.dev. 0.53
85.33 fs (kPa) 14.25
4.36 st.dev. 4.61
0.65 norm. exp. 0.75
0.20 Cq Cs 1.13
0.66 Cinin 1.00
0.13 fs1 (kPa) 16.05
7.20 st.dev. 5.19
0.11 Jc1 (MPa) 1.63
0.45 st.dev. 0.60
0.16 R, (%) 0.99
0.36 stdev 0.48

36



1995 Hyogoken-Nambu (Kobe), Japan
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan
Mw=7.2

Nagashi Park

Tokimatsu & Suzuki (2002)

No Liquefaction

estimated amax=0.5-0.7 from contour map
nearest Cetin (2000) SPT 32

thin layer correction applied

Strength
N
B Soil Class
1.1t0 1.8 Dso(mm)
1.45 %Fines
0.12 %Pl
1.00
0.30
26.00 g. (MPa)
2.60 st.dev.
21.59 fs (kPa)
2.32 st.dev.
0.65 norm. exp.
0.20 Cq Cs
0.95 Cihin
0.03 fs1 (kPa)
7.20 st.dev.
0.11 0c1 (MPa)
0.49 st.dev.
0.16 R (%)
0.33 stdev

38

6.04

2.15
63.38
30.38
0.51

2.00
1.20
126.76
60.77
1451
431
1.05
0.49



1995 Hyogoken-Nambu (Kobe), Japan
NAP-1
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan

My=7.2

Nisseki Kobe Oil Tank Site A, Kobe City

Tokimatsu & Suzuki (2002)

Liquefaction

Y
B

4.8106.1

5.45
0.22
2.40
0.30
99.08
4.98
69.15
3.53
0.60

0.18
0.78
0.10
7.20
0.11
0.43
0.14
0.33

Strength

Soil Class

D50(mm)
%Fines
%Pl

. (MPa)

st.dev.

f, (kPa)

st.dev.

norm. exp.

40

4.07
1.00
24.66
13.53
0.72

1.30
1.00
32.16
17.65
5.30
131
0.61
0.36



1995 Hyogoken-Nambu (Kobe), Japan
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan

My=7.2

Nisseki Kobe Oil Tank Site B, Kobe City

Tokimatsu & Suzuki (2002)

Liquefaction

Y
B

5.0t0 6.0

5.50
0.17
2.40
0.30
100.05
4.20
69.64
3.42
0.60

0.18
0.78
0.10
7.20
0.11
0.43
0.14
0.33

Strength

Soil Class

D50(mm)
%Fines
%Pl

. (MPa)

st.dev.

f, (kPa)

st.dev.

norm. exp.

42

4.85
1.04
35.84
10.41
0.70

1.29
1.00
46.18
13.41
6.25
1.34
0.74
0.27



1995 Hyogoken-Nambu (Kobe), Japan
NKO-3
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan
Mw=7.2

New Port No. 6 Pier

Tokimatsu & Suzuki (2002)
Liquefaction

estimated amax=0.4-0.5 from contour map

v. close to Cetin (2000) SPT 17
crit. Depth correlates to SPT

Strength
Y
B Soil Class
35t055 Dso(mm)
4.00 %Fines
0.33 %Pl
2.50
0.30
70.50 g. (MPa) 6.29
6.82 st.dev. 1.06
55.79 fs (kPa) 27.13
3.55 st.dev. 5.03
0.60 norm. exp. 0.70
0.18 Cq Cs 1.50
0.85 Cinin 1.00
0.08 fs1 (kPa) 40.81
7.20 st.dev. 7.57
0.11 0c1 (MPa) 9.47
0.42 st.dev. 1.60
0.14 R (%) 0.43
0.33 stdev 0.11



1995 Hyogoken-Nambu (Kobe), Japan
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan
Mw=7.2

New Wharf Construction Offices
Tokimatsu & Suzuki (2002)
Liquefaction

Strength
Y
B Soil Class

3.2t03.8 Dso(mm)

3.50 %Fines

0.10 %Pl

2.60

0.30

60.45 g. (MPa)

2.78 st.dev.

51.62 fs (kPa)

2.78 st.dev.

0.45 norm. exp.

0.14 Cq Cs

0.89 Cihin

0.07 fs1 (kPa)

7.20 st.dev.

0.11 0c1 (MPa)

0.31 st.dev.

0.10 R (%)

0.32 stdev

46

2.33
0.53
21.81
14.10
0.64

1.53
1.00
33.31
21.52
3.56
0.81
0.93
0.64



1995 Hyogoken-Nambu (Kobe), Japan
NWC-1
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan
Mw=7.2

Sankyu Delivery Center

Tokimatsu & Suzuki (2002)
Liquefaction

Omitted from Subsequent Ligquefaction
Triggering Analysis (Moss, 2003)

Strength

Soil Class

D50(mm)
%Fines
%Pl

0 (MPa)
st.dev.
fs (kPa)
st.dev.
norm. exp.

48



1995 Hyogoken-Nambu (Kobe), Japan
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan
Mw=7.2

Sumiyoshi Elementary School
Tokimatsu & Suzuki (2002)

No Liquefaction

estimated amax=0.5-0.7 from contour map

nearest Cetin (2000) SPT 31 & 28
crit. Depth correlates with SPT 31

Strength
N
B Soil Class
2.41t03.2 Dso(mm)
2.80 %Fines
0.13 %Pl
1.90
0.30
46.92 g. (MPa)
2.68 st.dev.
38.09 fs (kPa)
3.15 st.dev.
0.60 norm. exp.
0.18 Cq Cs
0.91 Cihin
0.06 fs1 (kPa)
7.20 st.dev.
0.11 0c1 (MPa)
0.43 st.dev.
0.14 R (%)
0.32 stdev
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10.30
2.50
67.98
27.76
0.54

1.68
1.00
114.48
46.75
17.35
4.20
0.66
0.31



1995 Hyogoken-Nambu (Kobe), Japan
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan

My=7.2
Shimonakajima Park

No Liquefaction

N
B

3.0t0 4.5
3.75
0.17
2.00
0.30
63.28
3.36
46.11
3.38
0.65

0.20
0.86
0.07
7.20
0.11
0.50
0.16
0.32

Tokimatsu & Suzuki (2002)

Strength

Soil Class

D50(mm)
%Fines
%Pl

. (MPa)

st.dev.

f, (kPa)

st.dev.

norm. exp.
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12.93
0.53
94.75
55.98
0.53

151
1.00
142.82
84.38
19.49
0.80
0.73
0.43



1995 Hyogoken-Nambu (Kobe), Japan
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan

My=7.2

Shiporex Kogyo Osaka Factory, Amagasaki City

Tokimatsu & Suzuki (2002)

Liquefaction

Y
B

40t07.0

5.50
0.33
1.50
0.30

93.95
6.39

54.71
4.44
0.40

0.12
0.82
0.10
7.20
0.11
0.37
0.12
0.34

Strength

Soil Class

D50(mm)
%Fines
%Pl

. (MPa)

st.dev.

f, (kPa)

st.dev.

norm. exp.

251
1.39
10.42
191
0.74

1.56
1.00
16.28
2.99
3.93
2.18
0.41
0.24



1995 Hyogoken-Nambu (Kobe), Japan
SKF-1
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan
Mw=7.2

Tokuyama Concrete Factory
Tokimatsu & Suzuki (2002)
Liquefaction

Strength
Y
B Soil Class

4.0t04.8 Dso(mm)

4.40 %Fines

0.13 %Pl

2.00

0.30

74.52 g. (MPa)

3.06 st.dev.

50.98 fs (kPa)

3.48 st.dev.

0.50 norm. exp.

0.15 Cq Cs

0.85 Cihin

0.08 fs1 (kPa)

7.20 st.dev.

0.11 0c1 (MPa)

0.40 st.dev.

0.13 R (%)

0.32 stdev

56

1.49
0.51
5.91
2.02
0.80

1.71
1.00
10.13
3.46
2.55
0.88
0.40
0.19



1995 Hyogoken-Nambu (Kobe), Japan
TCF-1
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Earthquake:
Magnitude:
Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan
Mw=7.2

Taito Kobe Factory, Kobe City
Tokimatsu & Suzuki (2002)
Liquefaction

Strength
Y
B Soil Class
3.2t04.2 Dso(mm)
3.70 %Fines
0.17 %Pl
1.60
0.30
62.73 g. (MPa)
3.35 st.dev.
42.13 fs (kPa)
3.38 st.dev.
0.45 norm. exp.
0.14 Cq Cs
0.89 Cihin
0.07 fs1 (kPa)
7.20 st.dev.
0.11 0c1 (MPa)
0.39 st.dev.
0.13 R (%)
0.32 stdev

58

2.53
0.45
9.98
2.49
0.75

1.91
1.00
19.08
4.77
4.85
0.86
0.39
0.12



1995 Hyogoken-Nambu (Kobe), Japan
TKF-1
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan
Mw=7.2

Unchuu Elementary School

Tokimatsu & Suzuki (2002)

No Liquefaction

Omitted from Subsequent Ligquefaction
Triggering Analysis (Moss, 2003)

Strength

Soil Class

D50(mm)
%Fines
%Pl

0 (MPa)
st.dev.
fs (kPa)
st.dev.
norm. exp.
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1995 Hyogoken-Nambu (Kobe), Japan
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Earthquake:
Magnitude:

Location:
References:
Nature of Failure:

Comments:

Summary of Data:

Stress
Liquefied
Data Class
Critical Layer (m)
Median Depth (m)
st.dev.
Depth to GWT (m)
st.dev.
o, (kPa)
st.dev.
o, (kPa)
st.dev.
amax (9)
st.dev.
Iy
st.dev.
Ile
st.dev.
CSR¢q
st.dev.
C.O.V.csr

1995 Hyogoken-Nambu (Kobe), Japan

My=7.2
Yoshida Kogyo Factory

Tokimatsu & Suzuki (2002)

No Liquefaction

3to5
4.00
0.33
3.00
0.30

69.00
6.87

59.19
3.64
0.50

0.15
0.87
0.08
7.20
0.11
0.33
0.11
0.33

Strength

Soil Class

D50(mm)
%Fines
%Pl

. (MPa)

st.dev.

f, (kPa)

st.dev.

norm. exp.

62

7.89
6.04
214.05
139.15
0.34

1.20
1.00
255.83
166.32
9.43
7.22
2.71
2.73



1995 Hyogoken-Nambu (Kobe), Japan

YKF-1
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