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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 | Material Length | Diameter| Inertia Modulus
(cm) (cm) (cm?) (kef/em?)
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PC25 | carbonate| 6 25 1.92 3.27 x10*
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pci7s | BV Vo6 | 1 046 | 330x10'  kgfem? = 0.098MPa
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Fig.2 Measurement method of lateral flow displacement in time : (a) reel type
displacement transducer and installment of target and (b) target configuration
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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
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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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Fig.12 Comparison of drag force and load on model in-
ground structure : (a) PC25 (16cm in depth); (b)
PC25 (36cm in depth); (c) PC175 (12cm in depth)
and (d) PC175 (32cm in depth)
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Table 3 Property of GP pipe

Diameter (cm) 16.5
Thickness (cm) 0.5
Moment of nertia
(cm®) 808
Young's Modulus 5
(kgf/cm?) 2.1x 10
Yield Stress
(kgt/cm?) 2500

1kgf / cm? = 0.098 MPa

x 10*
- 8
g (0.08,53560) ﬂ
< 6 i 77 (0.13,80000)
) !
£ 5.2x]10° kgf.cm/rad
£ 4
(=]
= (0.04,11210) /4\
- o 1.1x10° kgf.cm/frad
£ 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

fuax : Maximum drag force
A ¢ maximum displacement
W : width of liquefied area
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Fig.14 Numerical analysis model for GP pipe
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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.17 Peak rotation angle of GP pipe joint : (a)
displacement loading and (b) drag force loading
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Fig.18 Damage pattern 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 (cor) 35
Thickness (cm) 6.5
Moment of Inertia
(cm?) 62,162
Young's Modulus
(kgf/cmz) 3.5"105
Yield Moment
(tf.m) 4.65
1kgf/ cm? = 0.098 MPa
1tf.m = 9.8kN.m
1.2m 1.2m 1.2m
= — M4 —
2m s v i
— — — W
W
6.5 drag force
" “” displacement {Vr=1cm/s,
P or 10cm/s)
- v i
2.5m - W P
) 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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Fig.21 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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