[Th$ahmvE £4248/M-14 1990 £12 8]}

75

BT BT O 72 8 O IR B 7512 D KU %

NUMERICAL SOLUTION OF THE WAVE EQUATION FOR PILE-DRIVING ANALYSIS

55 K ag*
By Tomoaki SAKAI

A solution of the wave equation for the pile driving analysis by means of the finite dif-
ference method is presented in this paper. According to the method of solution pre-

sented here, the boundary conditions and the wave equation are differentiated and

formed into simultaneous equations, and then the wave equation at the boundaries are

solved, This method basically follows the same procedure as an analytical method and

thus is able to obtain wave equations that stand good at any point of the pile system.

Because of this, as long as the behaviour of pile system can be expressed by the one

dimensional wave equation, it is possible to obtain the numerical solutions even though

the pile system is complex.
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Fig.2 Model of the soil resistance at pile toe.
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Fig.3 Model of Pile System.
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Table 1 Specification of pile elements for the simulation.
Item Hammer Cushion [ Pile
density (kg/m3) 7,800 7,800 7,800
length (m) 1.0 0.2 10.0
sectional area (m2) 1400 20 140
Young's modulus (N/m2)| 2.14x10% | 2.14x10% 2.14x109

Difference time; 0.03%9ms and 0.0097ms
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4 F --- Free end 6t=0.039ms
3 -— Free end 8t=0.0097ms
— Fixed end &t=0.039ms
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Fig.4 Results of simulation ; Force at pile head.
3 ----- Force; without shaft
r resistance
51 —— Force; with shaft
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Fig.5 Results of simulation for an elastic hammer with thin
cushion ; Conditions for a hammer and a pile are same to
Fig.4 as shown in Table 1.
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