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INVESTIGATION OF HORIZONTAL STRENGTH OF PILE FOUNDATION
FORCUSING ON THE MODELING OF VERTICAL RESISTANCE

KEFEAT . AMER", &LE&E """
Hisanori OTSUKA , Junji KUNOU , Norikazu IWAGAMI

*TE AMKBZAZERIZMERERI AT LATEERERE (T 812-8581 &M R X 5K 6-10-1)
* NINKRZRZRTEMERNEH AT ATEERELRE ( Gl )
= EEENtT Y-S (T 812-0011 ERHIEL K ELERE 3-5-7)

Vertical resistance of pile foundations are calculated by the frame model supported by soil
springs.Concerning the soil springs in vertical direction,two different approaches have been used in
the seismic analysis.One is the way using representative unified soil springs for vertical resistance,and
the other way is separating the springs into the vertical springs at the pile bottom,shear springs
around the piles and axial rigidities of the piles.After showing the varidity of proposed separate type
spring model,effect of N~values of soil around the piles,modulus elasticity of the pile bottom and the
ratios of pile depth to diameter on the horizontal strength are investigated.Furthermore it is shown
that the applicability of the unified spring model is limited into the certain range of N-values and

‘ depth to diameter ratios.

key word:Pile foundation,Horizontal strength,Vertical resistance model of soil
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Table 1 Material properties of ground

Position of

Inertial force Y 10.0
25 - |
3.0 35

- Unit: m

{

A
\

. Thicknes | y E c o
Soil INI7m) aaNmd)vpa) v | Ko Jovpa)( € )
B[4 4 18.0 | 1000 [0.30]0.50]0.040] 30
Acl |21 10 ] 170 | 500 [0.42][0.80[0.125] 5
A2 |81 14 | 180 [2000]0.40]0.67[0.500] 5
Asi [16] 4 19.0 14000 ]0.30]0.50] 0.00 | 35
D 150] 2 1 20.0 112500]0.30]0.50 [elastic]elastic

Table 2 Nonlinearity of piles

" M, - M, | &
Position (tP*m) (l4/>m) (tflgfn) (14/){11) (tf*m) (l¢/’m)

0.0~10.0(m) | 54.5 10.000186]158.810.002126{247.60.02639

10.0~30.0(m)| 50.9 [0.000186] 86.7 [0.001914]131.9]0.02122

Econereic=2.87 X 105(tT/m?)

Table 3 Nonlinearity of pier
Mc ¢c Mx ¢y Mu ¢u
MN*m){ (l/cm) |(MN*m)| (1/cm) |{(MN*m)|(1/cm})
30.13 10.00934] 79.84 10.0785]103.37]0.681
Eeoncrete =3.00 X 10*(MP2)
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