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Vertical Dynamic Test and Analysis of Pile-pile Cap
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(1. Research Institute of Structural Engineering and Disaster Reduction, Tongji University, Shanghai 200092, China;
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Abstract: The transversely isotropic elastic strata are used to simulate the layered ground above the
half space. The effect of horizontal displacement of the soil on the vertical displacement is neglected in
calculation. The half space is replaced by dampers with constant coefficients, which are used to absorb
the vibration energy transmitted into the half space.The motion equations can be derived by using the
methods of the thin layer and substructure. During the process, the Green’ s functions are used to obtain
the stiffness matrix of the free ground. The total vertical stiffness matrix of the pile can be obtained
through joining the stiffness matrix of single pile and the matrix of the free ground. Based on these
stiffness matrixes, the impedance functions of the systems of the single piles and the doubles pile can be
deduced when they are excited by vertical harmonic forces. The effect of pile-soil-pile interaction is con-
sidered in deducing the impedance function of the double pile. Then the response formulas of the two
sy stems under the harmonic forces can be derived by using Newton’ s second law . Using these formulas
and all test parameters from one dynamical test, the frequency response functions of these two systems
are evaluated. Finally, the calculation results and the test results are compared.
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Fig. 5 One- site arrangement plan of the pile dynamic test
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Tab.1 Combination of cushion cap and exciter
m¢/kg Hym H/m / kN
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Fig. 6 Force diagram of the foundation of single piles
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Fig.7 Curve of vertical frequency response of small exciter
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Fig. 10 Curve of vertical frequency response (J— 1)
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