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Fig.1 Model of a rigid and an elastic vibration of pile.
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Fig.3 Soil boring log and N-value.
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Fig.5 Measured time history (P;, H=230 cm).
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“’EI,H = 230cm
0. 1 1 1

10 20
he =038
Z

)

M =352t
e = 0.4~0.8

20 by =0.4

Fig.13 Rigid vibration with variable damping ratio.
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Fig.15 Rigid vibration with variable mass.

Table 2 Vibrating mass.

M M M Results of tests
P s : T

(t) (t) (t} Hz;g{;t (ca) ‘ “L:I)[

- 200 i 5.8

P 3.5 2.1 5.6 730 "%

240 ' 5.2

P2 3.4 2.1 5.5 300 55

200 9.5

Ps 5.8 3.9 9.7 350 33

200 14.5

P 8.7 5.8 14.5 320 15.0

200 14.0

Ps 8.7 5.8 14.5 320 115

Mp : Mass of pile
Ms : Mass of soil which was displaced by the pile

(x107%) (x107%) (x107%)
200 200 200,
100 100 100
0 0 0
0 2 4 0 2 4 6 0 2 4 6
(ms) (ms) (ms)
PW,H =230em.  P;W,H = 240cm . PR, H = 240cm

Fig.16 Shape of shock force.
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Fig.18 Comparison of measured and calculated displacement.
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Fig.19 Soil spring constant.
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Fig.21 Relation between shock force and static displacement.
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Shock force Pqz (MN)
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Fig.22 Relation between shock force and static displacement
(P3~Ps).

Table 3 Bearing capacity.

Static load test K-Method

Py Py m Py Py m
P1 }6.5414.1210.80([6.63[4.19]0.43
Po |7.4714.70[0.83]7.49(4.73]|1.12
P 19.7918.26] — [10.6/6.69]0.98
Py §9.79]8.26] — [12.8)8.09([1.05
Ps 19.798.26] — [11.1]6.91/[0.80

(MK)

P, : Ultimate bearing capacity
Py : Yield bearing capacity
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DYNAMIC TEST AND ANALYTICAL METHOD TO ESTIMATE THE BEARING

CAPACITIES OF CAST-IN PLACE PILES

Kiyoshi UNO, Toshihiko ASO, Hajime TSUTSUMI, Kenji MATSUI

The bearing capacities of driven piles can be estimated by many proposed pile driving
formulas. However, for cast-in-place piles, we can only use static loading test. This is
costly, time consuming and difficult for large diameter piles. So, we propose a new and
an easier method to estimate the bearing capacities of the cast-in-place piles that use
percussion tests. A light weight hammer is dropped on the pile from various heights,
then strains and displacements are measured at the top of the pile. The bearing capac-
ity is estimated from a change in the soil spring constant of the rigid pile vibration. The
effectiveness of the proposed method is verified from static loading test.
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