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SPT Legacy Case Histories
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SPT Case History Dataset




Data in Brief: Cetin et al. (2018)
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Dataset on SPT-based seismic soil liquefaction
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ARTICLE INFO

This data article provides a summary of
iggering and non-riggering case histories,
screened for data completeness and quality, and then pro
selopment of triggering relationships proposed in “SPT-hased

non-liquefaction, and 2 marginal liquefiction case histories, from
seismic events with moment magnitude N salues v; in the

a separate spreadsheet, by which maximum
ment performed. These data transparently
55 case history input parmmeters and pro-
ing details, and to compare the case history processing protocols
with the ones of different researchers “The influence of SPT
procedures in so Facti tance evaluations.” |2
liquefaction trig )

Cetin KO, Seed RB, Kayen RE, Moss RES, Bilge HT, llgac M, Chowdhury K. Dataset on
SPT-based seismic soil liguefaction, Data in Brief, Elsevier, Vol. 20, 544-548, October 2018.
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A Summary of Seismic Soil Liquefaction Field Case History Data

Earthquake: 1948 Fukui

Magnitude: 7.0 (Mw) USGS Centennial Earthquake Catalog

Location: Shonenji Temple

References: Kishida (1969)
Hamada et al (1989)

Nature of Failure: "... eruption of water and sand volcanoes were quite promonent, and the main
building of the temple settled 0.30 m"

The epicenter of the earthquake is located 5 kms east of Fukui City.
The seismic intensity of shaking was estimated as JMAIS V-VI. A PGA value
of 0.4 g was adopted by Seed et al (84)

Shonenji Temple and Agricultural Union sites are 500 m apart.
Kishida (1969) predicted the critical zone to be from 1-4 m based on:
Effective overburden pressure<2.0 kg/cm?2

D <75%

Saturated coarse grained soil with U <10 and 0.074mm<D,<2.0 mm
SPT energy

was estimated

as 70 % by

Seed et al. (84)
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A Summary of Seismic Soil Liquefaction Field Case History Data
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A Summary of Seismic Soil Liquefaction Field Case History Data
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N1,60=15.1+3.1

2004_Marginal
2004_Liq
004 Nonliq
Marginal
> Lig
~Nonlig

80 90 100 110 120 130 140 150 160 170 180 190 200 210
Case History ID Numbers




Cetin et al. (2018) Database Statistics

2004 Marginal

2004 Liq

2004 Nonlig
)16_Marginal

2016_Liq

2016 Nonliq

O e »

)8 »

60 70 80 %0 100 110 120 130 140 150 160 170 180 150 200 210
Case History 1D Numbers




Cetin et al. (2018) Database Statistics

2016 Liq
2016 Nonlig

100 110 130 140 150 160 170 180 190 200




Cetin et al. (2018) Database Statistics

G,= 89.7 + 10.6 kPa
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Cetin et al. (2018) Database Statistics

ry=0.91 +0.06
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Cetin et al. (2018) Database Statistics

CSR=0.208 + 0.05
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Summary and comparison of overall case history weighted
average input parameters

Seed et al.
[10]
125 case 200 case
Parameter history history
Mean Mean Mean Mean
Std. Mean  Std. Mean Std. Dev. Mean  Std.
Dev. Dev. Dev.
Vamoist (KN/m?) - 15.2 0.67 16.77 0.47 - -

m?) - 1691 0.69 18.91 0.47 - -
- 5.08 0.53 4.93 0.55 5.02 -

CEA2004 Cetin et al. [4, 9] IB2010

210 case history 230 case history

1583 3.5 1513 309 1502
- 1889 3.02 1657 416  16.24
AN.60 1.61

1.52 1.94
Ni0.cs 17.44 16.65 16.96
025 004 024 005 0.25
83.87 9.52 89.70 10.60  91.78
5348 583 6062  5.62 61.29
17892 - 190.87 - -
0.859 0.058 0911 0057  0.949
0211 0.04 0208  0.05 0.225
12 7.06 - 7.09 - 7.13
Ko 1.17 - 1.17 - 1.12
K, 1.23 - 1.25 - 1.06
CSR; yim s, =15 0.197 - 0.158 - 0.156 - 0.196 -

"Functions of regressed likelihood model coefficients, as presented later in this manuscript.
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A Typical SPT Case History Site From Cetin et al. (2018) Database

M,,=7.0
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= EOte’}F'ably 5,= 90+ 11 kPa
= 'q‘ie 1abie G',= 6116 kPa
8 ayer r,=0.9 + 0.06
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NGL: Next Generation Liquefaction Database Development and
Implications for Engineering Models

Field Performance ~ Topographic Map (high res.)
Field Investigation ~ o Imagery Map (middle res.)
Earthquake Terrain Map (low res.)

Type event name

Magnitude

min

M7.6 Chi-Chi, Taiwan
M5.9 Chi-Chi, Taiwan-02
M7 Darfield, New Zealand
M6.2 Christchurch, New Ze
M9 Tohoku-oki

Observation (Note)

Observation (File)

- D

Statistics
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NGL: Next Generation Liquefaction Database Development and
Implications for Engineering Models
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GROUP  SITE
HEADING SITE_ID  SITE_NAWN SITE_LAT SITE_LON SITE_GEOISITE_REM SITE_STATSITE_REVW
- |UNIT deg deg
TYPE D X 5DP 5DP X X X X
| DATA 1 shonenji "X X Saturated coarse grained soil with Uc<10 and 0.074mm<D50<2.0 mm

GROUP  TEST

HEADING TEST_ID SITE_ID TEST_MNANTEST TYPETEST_LAT TEST_LON TEST_ELEVTEST REMTEST_STA’ TEST_REVW
UNIT deg deg m

TYPE D D X X 5DP 5DP 2DP X X X

DATA 1 1 5PTO1 BORH X X

GROUP  BORH

HEADING BORH_ID TEST_ID BORH_TYF BORH_RIG BORH_DIZ BORH_CRIBORH_ME BORH_ME BORH_ST/BORH_ENIBORH_REM
UNIT cm Yyyy-mm- yyyy-mm-dd

7TVPE D D X X 2DP X X X DT DT X

DATA 1 1 9.9

GROUP  WATR

HEADING WATR_ID TEST_ID 'WATR_DP WATR_DA WATR_REM
UNIT m yyyy-mm-dd

TYPE D D 2DP DT X

DATA 1 1 12

GROUP  STRA

HEADING STRA_ID TEST ID STRA_TOFSTRA_BASSTRA_USCSTRA_COL STRA_DESC

7 |UNIT

TYPE D D X X

DATA Very Fine Sand
DATA 14 E Fine Sand
DATA 19 - Fine Sand
DATA 3.7 . Fine Sand
DATA 4.3 X Medium Sand
DATA 5.6 . Coarse Sand with Gravel
DATA 9.6 Sandy Clay
DATA 8 10.9 Fine Sand
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NGL: Next Generation Liquefaction Database D
Implications for Engineering Mod

Case Number

Earthquake
1944 Tohnankai M=8.0
1944 Tohnankai M=8.0
1944 Tohnankai M=8.0
1948 Fukui M=7.3

1948 Fukui M=7.3

1964 Niigata
1964 Niigata
1964 Niigata

1964 Niigata M=7.5
1968 Tokachioki M:
1968 Tokachioki M:
1968 Tokachioki M=7.¢
1968 Tokachioki M=7.9
1968 Tokachi-Oki M=7.9
1971 San Fernando Mw=6.6
1971 San Fernando Mw=6.6
1975 Haicheng Ms=7.3
1975 Haicheng Ms=7.3

1975 Haicheng Ms=7.3
1976 Guatemala M=7.5
1976 Guatemala M=7.5
1976 Guatemala M=7.5
1976 Tangshan Ms=7.8
1976 Tangshan Ms=7.8
1976 Tangshan Ms=7.8
1976 Tangshan Ms=7.8
1976 Tangshan Ms=7.8
1976 Tangshan Ms=7.8

1978 Miyagiken-Oki M=6.7
1978 Miyagiken-Oki M=6.7
1978 Miyagiken-Oki M=6.7
1978 Miyagiken-Oki M=6.7
1978 Miyagiken-Oki M=6.7
1978 Miyagiken-Oki M=6.7
1978 Miyagiken-Oki M=6.7
1978 Miyagiken-Oki M=6.7
1978 Miyagiken-Oki M=6.7
1978 Miyagiken-Oki M=6.7
1978 Miyagiken-Oki M=6.7
1978 Miyagiken-Oki M=6.7
1978 Miyagiken-Oki M=6.7

1978 Miyagiken-Oki
1978 Miyagiken-Oki
1978 Miyagiken-Oki

1978 Miyagiken-Oki
1978 Miyagiken-Oki
1978 Miyagiken-Oki
1978 Miyagiken-Oki

1978 Miyagiken-Oki
1978 Miyagiken-Oki
1978 Miyagiken-Oki

1979 Imperial Valley ML=6.6
1979 Imperial Valley ML=6.6
1979 Imperial Valley ML=6.6
1979 Imperial Valley ML=6.6
1979 Imperial Valley ML=6.6

site
lenaga

Komei

Meiko

Shonenji Temple
Takaya 45
Arayamotomachi
Cc17-1
Cc17-2

old Town -1
old Town -2
Rail Road-1
Rail Road-2
River Site
Road Site
Showa Br 2
Showa Br 4
Hachinohe - 2
Hachinohe - 4
Hachinohe-6
Nanaehamal-7

Yuriagekami-2
Nakajima-18
Arahama
Hiyori-18
Ishinomaki-2
Ishinomaki-4
Kitawabuchi-2
Kitawabuchi-3
Nakajima-2
Nakamura 1
Nakamura 4
Nakamura 5
Qiiri-1.
Shiomi-6
Yuriage Br-1
Yuriage Br-2
Yuriage Br-3
Yuriage Br-5
Yuriagekami-1
Yuriagekami-2
Yuriagekami-3
Heber Road AL
Heber Road A2
Heber Road A3
Kornbloom B
Mckim Ranch A
Radio Tower B1

82
83
84
85
86
87
88
89
90
91
92

138
139
140
141
142
143
144
145

1979 Imperial Valley ML=6.6
1979 Imperial Valley ML=6.6
1980 Mid-Chiba M=6.1

1980 Mid-Chibar” =
19222

1989 Loma Prieta Mw=/
1989 Loma Prieta Mw=
1989 Loma Prieta Mw=7
1989 Loma Prieta Mw=7
1989 Loma Prieta Mw=
1989 Loma Prieta Mw=7
1989 Loma Prieta Mw=7
1989 Loma Prieta Mw=7
1989 Loma Prieta Mw=7

Radio Tower B2
River Park A
Owi-1

State Beach UC-B1

State Beach UC-B2
Treasure Island
WoodMarine UC-B4
General Fish

Marine Laboratory UC-B1
Marine Laboratory UC-B2
Marine Laboratory_F1-F7
MBARI NO.4-B4B5EB2EB3

146
147
148
149
150
151

)

202
203
204
205
206
207
208
209
210

evelop
els

1989 Loma Prieta Mw=7
1990 Luzon Mw=7.6
1990 Luzon Mw=7.6
1993 Kushiro-Oki Mw=8
1993 Kushiro-Oki Mw=8
1993 Kushiro-Oki Mw=
1994 Northridge Mw=6.7
1994 Northridge Mw=6.7
1994 Northridge Mw=6.7
1995 Hyogoken-Nambu M|

ment and

Miller Farm

Cereenan St. B-12
Perez Blv. B-11
Kushiro Port Seismo St.
Kushiro Port Site A
Kushiro Port Site D
Balboa Blv. Unit C
Potrero Canyon C1
Wynne Ave. Unit C1

1995 Hyogoken-Nambu M
1995 Hyogoken-Nambu Ml

hiy A in Sand 1)
Ashiyama A (Marine Sand)

1995 H ken-Nambu ML=

hiy C-D-E( in Sand 2)

1995 Hyogoken-Nambu M|
1995 Hyogoken-Nambu ML=7.

1995 Hyogoken-Nambu M|
1995 Hyogoken-Nambu M|
1995 Hyogoken-Nambu M
1995 Hyogoken-Nambu ML=7..

1995 Hyogoken-Nambu ML=7.2
1995 Hyogoken-Nambu M|
1995 Hyogoken-Nambu ML=
1995 Hyogoken-Nambu M|
1995 Hyogoken-Nambu M|
1995 Hyogoken-Nambu ML=7..
1995 Hyogoken-Nambu ML=7.2
1995 Hyogoken-Nambu ML=7.2
1995 Hyogoken-Nambu ML=7.2
1995 Hyogoken-Nambu ML=’
1995 Hyogoken-Nambu M
1995 Hyogoken-Nambu M
1995 Hyogoken-Nambu ML=
1995 Hyogoken-Nambu M
1995 Hyogoken-Nambu ML=7.
1995 Hyogoken-Nambu M
1995 Hyogoken-Nambu M
1995 Hyogoken-Nambu M

NN NMNRNMNMNMNMNN

hiy C-D-E (Marine Sand)
Kobe No 1
Kobe No 2
Kobe No 3
Kobe No 4
Kobe No 5
Kobe No 6
Kobe No 7
Kobe No 8
Kobe No 9
Kobe No 10
Kobe No 11
Kobe No 12
Kobe No 13
Kobe No 14
Kobe No 15
Kobe No 16
Kobe No 17
Kobe No 18
Kobe No 19
Kobe No 20
Kobe No 21
Kobe No 22
Kobe No 23
Kobe No 24
Kobe No 25
Kobe No 26
Kobe No 27
Kobe No 28
Kobe No 29
Kobe No 30
Kobe No 31
Kobe No 32
Kobe No 33
Kobe No 34
Kobe No 35
Kobe No 36
Kobe No 37
Kobe No 38
Kobe No 39
Kobe No 40
Kobe No 41
Kobe No 42
Kobe No 43
Kobe No 44
Port Island Borehole Array Station
Port Island Improved Site (Ikegaya)
Port Island Improved Site (Tanahashi)
Port Island Improved Site (Watanabe)
Port Island Site |
Rokko Island Building D
Rokko Island Site G
Torishima Dike



Issues (Mostly Difficulties) Specific to SPT & Legacy Sites

SPT LEGACY
Digitize Soil Profile & Borelog Data Seismic Events Not Part of NGA Database
SPT Procedures Global Coordinates Not Available
Laboratory Test Data Non standard lab test data

(Grain size distribution, Consistency limits) (Chinese vs. ASTM)

REVIEW OF UPLOADED CASE HISTORIES VERY IMPORTANT...

THANKS TO THE PROJECT TEAM CASE SPECIFIC SOLUTIONS DEVELOPED...




Issues (Mostly Difficulties) Specific to SPT Legancy Sites

SPT

LEGACY

Digitize Soil Profile & Borelog Data
SPT Procedures

Laboratory Test Data
(Grain size distribution, Consistency limits)

THANKS TO THE PROJECT TEAM

Seismic Events Not Part of NGA Database
Global Coordinates Not Available

Non standard lab test data
(Chinese vs. ASTM)
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