TARFEEERIE No. 591, 1 -43, 283-297, 1998. 4

e EEY (C K (T 9 M BRI 7 A ED OO o B A 1 A

k=1

'E£B TH

(B) BAPREFER HIRFHEH

(T270-11 FEERBRTHEFRT1646)

ARG I ) WA RE D P S IR T 2 B EOMEFEIC OV TEA ORI LA 2. RE
BIC X AR HEEROMR, WL BRI 2o THEIL, BPEEWEEICHRN L LT
A¥5Zedbiroiz, RIC, BRICRBORERYKS X URNIREE VA 7 VIBOBRE &2 ERIC
EVHEE LA Sho OFEISHRIL L 22 Bt iiAk e LCEcE 5 L 28T £/, 2h
L OERT— & ICEOTE, BPREWEEIER LAAARBOTMELZHNIC L VETEL L 25
Bl S5, BIMLEEIBCHEICE, HHRBPEEYOERICKRE LPELRIZS ANV LS

BEMATIC & o TRL .

Key Words : liquefaction, ground lateral flow, in-ground structure, shake table test,

drag force

=A
S

AT HIRAL U 72 8828 7 3R B L C bt
YRR T 2 HEOWERHRICOVWTEL DRE L
MAEREREL TN B,

EELD X, 1964EHBEHE & 1983E AR EHE
BB ZEBERMER L CORMPEEYOE
B L RER RS ROBURLICE Y BIFEE T
LT ERHELPICLA. TSR, #lRES RS
BHEEDICRIZTERCH T AMESRET SR

5B TZOSTFTHEINITbRTE TS,

FRIZEHHb ST, 1995FE REEFHBRICBW
T HBOWRALICAE S BT RENC & BB EIHEE
ENTHBY, M REIHPEERCRITTE
BOMBAREELRFFRREEL 7> Tw5b.

HARR gl At R Y I R T RBICE T 5
BEOHEICIERD L) 2d0NFdH s, BEEICD
WCid, 1983EAREFHBROEETNAEES L
AEEOWEEBICES VT, HBRAFHEESHOEM
B TPHENZBEMEL ©EEBRIDT, BEBHRT
B L OMBRIBRESRITICL o TR T
2D —F HEBIIOWTIE, 1964558
WRCTHELZREER - TR EOWERLZTAE
PR BB E A RIC L CHBRFHENIC L 25
DHEE F % BT % 720 ORIEFRT 8D p87
bhTwns,

IS ORMERTE, WA TREORBEN T M
Bhzi L THEIANT 25 T2bbIn&EM

283

EETWTWE, T/, WRILICES Rt
B HBIThEROEBRTRAL TS, F3E,
IBE A H S DI R SR Ty
BEMICBWTHEENLLDTHS. LEL,
S THURAL L 7o s Yl D7 5 Eh L C e g 1o
BT 5561, hBEwsEagBicyEsn
TWBEIEELLOIE Y, LidoT, 20k3%
BAE, BBRANRE OMER R T IR & H
BITRTHEMT S L0 D WETEENICSZ 25D
BYTHA.

IRIIE L, BRILL 7 % R R AR I E O
LLT, sy ER T 2 WE 2 ¥R ATIc
BrNHEI AT AN (BERESH72h 0N
DRTHE bD) THMT AL 4D 2 010.1D12)
Zhs ORFgei, BRIEERIC BRI ASIER
S bDT, BBIHAL LTEETLZ L ICE
BLAEDOLERTES., LaL, Zhs0BREC
BT, MPOERRAFERICE VREZRENT
VB DI TR,

T 72, WML L 7-shie 2 AR L A% L2
FEYD A = X b OFFFEB3MY 2HR{L L 223088
FEEE R 2 JIE L 2 ER 10D 1y 7h
NTETnSE, LL, RBRF— 7 ICEITHTRIE
b L7 0 EME 258, Hhick o Tl
BEYOFEBEIC OV TR L2ESIZR SN
R,

DEoEE»S, AFETE, ¥, FEFHeck
ARIFREIERRIC L D bR iEEERCERT 2 1



Structure Model PC175

Structure Model PC25
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Fig.1 Model ground configuration and measured points arrangement

Table 1 Property of model in-ground structure

Moment of Young's
Indication | Materia] | L¢08th | Diameter|  Inertia Modulus
(cm) (cm) (cm?) ( kgi/em?)
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Fig.3 Time histories of input acceleration, excess pore water
pressure and lateral flow displacement : (a) input
acceleration (BASE); (b) excess pore water pressure
(W4 : 60 cm in depth) and (c) lateral flow
displacement (F2 : 16cm in depth)
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Fig.4 Bending strain of model in-ground structure and
relative displacement between lateral flow and model
in-ground structure (PC25)
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Fig.5 Bending strain of model in-ground structure and
relative velocity between lateral flow and model
in-ground structure (PC25)
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Fig.6 Bending moment distribution of model in-ground
structure developed at its peak deformation
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Fig.7 Load on model in-ground structure developed at its
peak deformation : (a) PC25 and (b) PC175
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sand and relationship between drag coefficient and Reynolds' number
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Table 2 - Viscosity coefficient measured through past
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Coefficient of
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Miyajima etal, 1 [P 28 Of 17
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Table 3 Property of GP pipe

Diameter (cm) 16.5
Thickness (cm) 0.5
Moment of Inertia
(cm*) 808
Young's Modulus 5
(kef / cm? ) 21%10
Yield Stress
(kgf/cm?) 2500

1kgf / cm? = 0.098 MPa

x 10*
8
& (0.08,53560) ﬂ
- g 77 (0.13,80000)
o 6
2 !
£ 5.2x10° kgf.cm/rad
£ 4
(=}
s (0.04.11210)/4\
> - 1.1x16° kgf.cmfrad
£ 2
2
3 _ 2.8x10° kgf.gm/rad

o i

0 0.05 0.1 0.15

Rotation Angle (rad.)
1 kgf.cm = 0.098 N.m

Fig.13 Relationship between bending moment and
rotation angle of GP pipe joint

y f nax : Maximum drag force
Aoy : maximum displacement
W : width of liquefied area

A
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Fig.14 Numerical analysis model for GP pipe
(13)
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Fig.16 Peak bending stress of GP pipe : (a) displacement
loading and (b) drag force loading
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Fig.18 Damage pattemn of RC pile and its ground condition taken and modified from references
22) and 23) : (a) pile damage; (b) N-value and estimated liquefied layer and (c)

coefficient of subgrade reaction
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Fig.19 Ground lateral flow displacement in the vicinity
of the building taken from reference 22)
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Table 4 Property of RC pipe

Diameter (cm) 35
Thickness (cm) 6.5
Moment of Inertia
(cm*) 62,162
Young's Modulus
(kgf/cm?) 35x10°
Yield Moment
( tf.m) 4.65
1kgf/cm? = 0.098 MPa
1 tf.m = 9.8kN.m
1.2m 1.2m 1.2m
T 4 A _ W— -— "W_
2m e o -
— — —
+w
. drag force
&-om W displacement {Vr=1cm/s,
v or 10cm/s)
i - ]
2.5m e ] ‘-Wr‘j
e —— - —————
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Fig.20 Analysis cases : (a) Case 1; (b) Case 2 and (c)
Case 3 and Case 4
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Bending Moment (tf.m)  1tf.m=9.8 kN.m

Analysis results for RC pile : (a) displacement and (b) bending moment
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LOAD CHARACTERISTICS OF GROUND LATERAL FLOW
ON IN-GROUND STRUCTURES

Keizo OHTOMO

The present paper deals with the effects of liquefaction-induced lateral flow on in-ground structures, focusing on
the load characteristics of ground lateral flow. For this purpose, a shake table test, an upward seepage flow test
and numerical analyses are conducted. The results from the tests and analyses demonstrate that a drag force from
ground lateral flow is the essential effect if complete liquefaction occurs around in-ground structures. It is also
shown that the drag force has an insignificant effect on in-ground structures when the size of liquefied area is
considered to be relatively small comparing to the spatial extent of an in-ground structure.
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