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A Study on the Influence of Uncertainty of Various Conditions
in Liquefaction Determination for the Tokyo Bay Coastal Area
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There is a concern that the liquefaction hazard assessment in the Specification for Highway Bridges is subject to fluctuations

due to uncertainties that affect the presence or absence of liquefaction. In this study, we evaluated the uncertainty of various conditions

included in liquefaction risk assessment in a 250m square area and its effect on the accuracy of the liquefaction risk assessment. As

a result, it was shown that the liquefaction hazard level may differ depending on the location even within the area. The calculation of

the probability of exceeding the level based on the reliability theory confirmed that the reliability of the risk assessment is ensured

because the probability converges to some extent even when the information on the liquefaction resistance of the ground is uncertain.

On the other hand, if the information on the stress resultant and resistance is not appropriate, the accuracy of the judgment will be

reduced.
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Table I Liquefaction Classification.

Range of P, Liquefaction hazard level
P,=0 Fairly low
0<P <5 Low
5<P, <15 High
15< P, Extremely high

LD Z &2 HE x, AWFSETIE, 250m P95 O Mg %
RIS, RRILHEICE EN D82 REGOIEL & %
ML, FA S ANHERE IS EDRRE DR ELE X LD
NEP LT D, Eiz, RIRILDFEY 2712250,
LOLVRBIR RS, MBINEE 2 AW CEET 5.

2 FRIRIEHAR DREE

HAEDWARA &1, BaFb U7 B R HR S, [RIRRK
JED L7« IR OB L o THAWIIRS &6 5 Bl
LThHD. LoT, BRILLPPTWERAEL LT, WEL-
FAFnHEE - JEHERSRME - ADF A L E v — - BRI
KIED ERABZET OND. 2D &S eqth4il- 3 ik
ZFFOMMIE & LTI, HAIHISCIBIE, BB ER H
5.

FRoOMMED > b, ENICBWTHE TR0,

TLRBER N B OS. TOREE 2N 3 5 HRBINET Th
5. WS TEROMER, EEICEVELOONT
W5, Zhic kB, O TITIIBEREEORA L7
FT<, TRATEICHE S PEH ZHR0 kK - RRFEDE
MO LD 7, HOSTTIERICHE S WHMEEZ bz
M2 % & &b, E5IT, EBITH MBI L 58
SIS UFEEREF CHEO ST H AT T
by, MEfHEIEMETHS. FAEENRED LS TH

de &

DZMITIAT, ZO& ) esEROTRLH Y, H
IR EICB W THRIRALE 2 EMICIE X D 2 L I3IEH
IZHEEL V.

UL EZEE %, AFTECI, MRS MM TRk 2 T
FHEOIELOENRRENVEMEIND, FRERFTE
S e 5. Fig. 113, Xk )iz VW TOREhizi
BRI T 2SI oA LG 2 i L, &
WG L35 250mx250m DKIEONEEZILLIZH D
ThD. TablelIRT LIS, W4, FEXROERIC
DT, HHSLTHER—DIZ O EXGKIL—o D, 317
AT LTz, B T L AR SN TV BRI
— K= v 7128, Table I ® High (23S T\ 5
Rk A ®ERI G L L.

-
—

Chiba

~ 1996
76 ~ 1985

~1975

~ 1963

~ 1945

B Early Meiji period ~ End of Taisho period
B8 Early Edo period ~ Early Meiji period

Fig. 1 Location of the subject area.
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Table I Analysis cases.

Prefecture

Kanagawa Chiba Tokyo

Landfill period 1986 ~ 1996 CaseK6 CaseC4 CaseT7

1976 ~ 1985 CaseK5 CaseC3 CaseT6

1966 ~ 1975 CaseK4 CaseC2 CaseT5

1946 ~ 1965 CaseK3 CaseCl CaseT4

1926 ~ 1945 CaseK2 - CaseT3

Early Meiji period ~ CaseK1 - CaseT2
End of Taisho period

Early Edo period ~ - - CaseTl

Early Meiji period
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Table Il Settings for each uncertainty factor.

Item Uncertainty Probability
description distribution
N-value Spatial variation Log-normal
distribution

Measurement Normal
error distribution

Unit volume Spatial variation Normal
weight of soil distribution
Fine fraction Spatial variation Log-normal
content distribution

Groundwater Spatial variation Normal
level distribution

Temporal Normal
variability distribution
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Fig. 2 Method of dividing zones (from GSI Maps).
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Fig. 3 Normal Q-Q plot (at Onagi River).
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Fig. 4 Histogram of calculated P, value (CaseK3).

Table IV Average P; value.

Prefecture
Kanagawa Chiba Tokyo
Landfill period 1986 ~ 1996 1.23 5.86 1.25
1976 ~ 1985 247 2.81 1.65
1966 ~ 1975 1.90 5.38 0.247
1946 ~ 1965 5.40 0.323 0.993
1926 ~ 1945 1.99 - 2.85
Early Meiji period ~ 1.54 7.31
End of Taisho period
Early Edo period ~ - 4.39
Early Meiji period
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Fig. 5 Percentage of liquefaction hazard (CaseK3).
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Table V_Calculation results of e .

Prefecture
Kanagawa Chiba Tokyo
Landfill period 1986 ~ 1996 0.0644 0.428 0.0135
1976 ~ 1985 0.132 0.179 0.0899
1966 ~ 1975 0.0899 0.398 0.00370
1946 ~ 1965 0.395 0.00730 0.0331
1926 ~ 1945 0.119 - 0.161
Early Meiji period ~ 0.0894 0.496
End of Taisho period
Early Edo period ~ - 0.329
Early Meiji period
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