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Evaluation of Liquefaction Potential for Marine
Silty Sand Deposits during Earthquake
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Abstract [] Liquefaction characteristics of the reclaimed marine sand deposits is studied by means
of the dynamic response analysis and the cyclic triaxial compression test. 1) From the result of
the dynamic response analysis, it was found that the amplification of ground surface maximum
acceleration varied with input earthquake motions and soil data, and earthquake coefficients were
proposed to be applicable in evaluating liquefaction potential by simplified prediction methods. 2)
For upper and soft sand deposits with small N-value, liquefaction strengths estimated by Seed and
Idriss’s simplified method were lower than those by the cyclic triaxial test, while those by Iwasaki
& Tatsuoka’s or Vs-method were not lower. 3) Simplified methods were inclined to overestimate
liquefaction potential in comparison with the dynamic response analysis and the cyclic triaxial comp-
ression test. Allowable depths of liquefaction(safety factor 1) were estimated to be 7~14m for 0.1~0.2 g
of input maximum acceleration.
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lysis and Laboratory Test Method: RALTM) S-°.
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Fig. 2. Distribution of soil properties for in-situ deposits.
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Fig. 3. Grain size distributions of silty sand deposits.
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Table 1. Results of relative density and undrained cyclic triaxial compression tests for silty sand

Specimen  depth Dr wi wf frequency B initia PW.P o3 Od No. of

(m) (%) (%) (%) (Hz) value {kpa) (kpa) (kpa)  cycle

257 - 0973 3 139 112 2

A 3 30 255 29.23 0955 249 152 156 140
254 27.62 0.1 0973 0 141 g4 9

2533 3031 0969 179 141 70 10

25.38 - 0962 248 142 61.6 6

25.1 27171 0961 200 180 72 7

B 10 38 25 28.68 0.1 0963 149 181 54 33
2519 2868 0.959 98 181 64.8 18

25114 3171 0.963 99 182 108 2

242 34 0955 50 190 152 3

242 276 0966 242 189 60 76

C 15 32 242 - 0.1 0968 20 189 80 11
242 28.64 0967 40 189 114 5

2419 3028 0977 149 191 57 74

** 2413 287 0992 0 191 170 36
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Fig. 4. Results of an undrained cyclic triaxial compression
test.
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Fig. 5. Stress versus strain hysteresis curves for cyclic tria-
xial compression test on specimen C.
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Table 2. Earthquake data

No. Earthquake Data Site of Magnitude Max. Accel Remark
Name Epicenter eration

1 EL-CENTRO '40.5.18 Imperial 70 341 gal Recorded
Valley

2 TAFT 52721 Kern 76 176 gal Recorded
country

3 PASADENA '52.7.21 Kern 7.6 56 gal Recorded
country

4 INHON -~ Korea 70 196 gal Synthetic
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Table 3. Value for C,

Source Equation C, for Ko=04C, for Ko=10
Finn et al. C.=(1+Ko)/2 0.7 10
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()6 (22 ) ww, waiusl 2o

oy 203

a: AAEGASF Kool Wd 2AAS
B: AEze E RAAT

Cr: WHEAIEUSAY BAAT

Dr;: 45284 4dd=

Dr,: #AelAe] g

Al (3ol A FIEHREL Cr Table 33} o] HREH
uel 0.55~1.02) EEZ LEslE2 ABRiEA ==}
EE EEsteder gt} Finnet S{(1971)¢} Castro
(1975)= HIE+HEEE Kool thalA7t £Esta 9l
o1} Seed and Peacock(1971)+ #F b 1TEEGREN Koo}
&) HHEE S Al FEs Folok
Pk &k AEBRERT Mg FIL-EGES HAEE
ES R R Seed and Peacock(1971)8] 7
ol whetth WIED RRLREE Fig 1144 & 4
AZol HE 15molA 3t/m BEASH RE7 B
mErE HEA —EsH #@nshe RS BT
ek
3.2.2 SHEEF HACIREME

HEREZA B 441" Cross-Hole Test=%-
Y JiEd SIBEES FiAstY RRILEES HEEsH
o] Hgkrh o] Hike SPTY ConeBARER & B
Fm#7} olel2 pipe lineo] <13 M == HHI
A7Vl S sl Wi WRIGRE #EA wie
HER oldo] Slck SEIREES WMAK(LBEE Hffs
SIBEES JEREREE HBEsle FERSHs 7o
FEFsIc). SUEPRREGRES BRI S BifRe =2
o] fEEE HHERS) MBS Wong o ES i
%317] $15ted EEEMN(Tokimatsu) So] REZ FHIL
EREE ol 84sldc(EREE, 1991 WE % 19

0
: -
4 Triaxial test
Q. Ve-method
LAY =
S\ Seed's method
101 B —
. "_. + X iwasaki’s method
g ;
g 151
[-%
7]
a
-204
25+
-30
0

Shear strength(t/m2)

Fig. 11. Comparison of various prediction methods for li-
quefaction strength in horizontal soil profile.

89; W§Hy, HH, 1986)

Gn=Go/{F(emin* (0" )"} @
o714 Go : ADAE(=pVs)
Fle) : 7Hm19 {=2.17-e)2/(1+e)}
emin @ HA 2HW n: AG0.5)
o'm : FFFESH
p &Y HEE
Vs : B39 Sogx

A7\ T3 Rt IERE Ghv)} RE=EERAE
Aol T3 wRIbEE LS BIRE Fig 100
el sich kL SBEHE DA=5%, N=15 cycles®
sigasled PN S(Uchida ef al., 1989), B¥M(Tokima-
tsu, 1986) %o) Niigata Sand& ®]E3F 4EHIR ¥
HLE HHoR HEY SR sl X Bt
o2&kel wal A TEe AFE e AL
HApEES) TR FReVI= sh HEMES 7
izt Eftsle pWHEL B—goZ o|FA Y7 o
Fo2 ARG 2 g BEe 4 A=
=& MBS B|L EEE EdFa Jeme B
Pzl 3 wikbBREEe] 2 o] e
Zo)) ol EEREe] whE K Mg e) HoR{LsaEES)



vy WE S RN Bt BE 31

No.4
107 | soed's eta .
— #
twasaki's data

-154

Depth(m)

-20+

0.0 0.2 0.4 0.6 0.8 1.0
Reduction coefficient

Fig. 12. Variation of shear stress reduction coefficient with
for various liquefaction prediction methods.

fEEo] nrgestulch HERRE 2 44 HEs
el e] v EAER AM-E Q]

3.2.3 WAMESRE EEB

Fig. 112 ¢ollA SR RE=EHREA SH
WE FIAE 22y NfE 9 EEEE, MESHSS
FIRsHs Hik(Seed %, 1971: Iwasaki &, 1978)0.2
FE BIMUEEE #ESt FEd e #te
Bate] 2 Zlorh o] ZaZoA BE R Nffet
Bl wel gikibsREzE m—3 gigea winsl
& 4 4 oo Ao 2 s 2 kit
ATREtEe] 2 L&l dislA Iwasaki HE-e RKE
Sk R o LR AR AF 5
3l3L Seed FikL ol Fel st Qlrk LHBE
N7t 2t EHEE7F & 4 d=3 29
ol M= Seediike] HMLBES 2 FESIZ
IwasakifFke A FEIZ J5 o4 & oy
T3 ols F OHEY ERE ME HEEPE Iwa-
sakiJjik& SeedH7iko] # 215 HlbS ERE B
Ttk Vs FlAEkS 2Fd dste] pmibEEs
A FELA #3) Nt 23 2989 gEE7t
e £E 2 RS Ss) Binste e Ehiele

a
.
o Simplified method
=
5 4 Vs-method
RALTM(No.1)
RALTM(No.2)
-10+ -
RALTM(No.3)
E RALTM(No.4)
g 15
<%
Q
0
-20
-25-1
\
-30 i

T T T il T
0.0 0.5 1.0 15 2.0 25 3.0
Safety factor

Fig. 13. Variation of safety factor for liquefaction potential
with depth for various liquefaction prediction me-
thods.
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Fig. 14. Variation of safety factor for liquefaction potential
with depth due to earthquake at the site.
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