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Investigation of the Accuracy of the Dynamic Methods 
of Capacity Estimation of Piles

H. S. Thilakasiri, R. Jayaweera and R. M. Abeyasinghe

Abstract: Capacity estimation of piles using dynamic methods is considered in this paper.
Commonly used dynamic methods in Sri Lanka, high strain dynamic load testing and pile driving 
equations are considered in detail. The accuracy of the CAPWAP method of capacity prediction was 
discussed considering the results of the available comparison studies. Considering the CAPWAP 
predicted capacities and the capacities estimated from the Case method, the applicability, of the 
commonly used Case damping factor of 0.5 was investigated. Furthermore, Case damping factors to 
be used in the field high strain dynamic load testing are also suggested. The capacities estimated from 
the CAPWAP analysis of the dynamic load test data and the measured set of the pile during high 
strain dynamic load testing are used to evaluate the accuracy of the capacity predicted by pile driving 
equations. Based on the data collected, the accuracy of each pile driving method is discussed. 
Furthermore, the factors affecting the accuracy of the pile driving equations are also investigated. 
Moreover, the factors of safety to be used with different methods are also presented.
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1. Introduction

Dynamic methods are very often used to estimate 
the carrying capacities of piles. In the dynamic 
methods of carrying capacity estimation, a pile is 
subjected to a dynamic load, very often to a 
transient impact using a heavy hammer, and the 
static capacity of the pile is estimated. The 
dynamic methods that are commonly used in the 
capacity estimation of piles can be categorized 
into the following categories:

i. High strain dynamic load testing;
ii. Rapid load testing; and
iii. Other empirical methods, such as pile 

driving equations.

At the outset, it would be prudent to highlight 
the fundamental differences between the static 
methods and the dynamic methods of capacity 
estimation. First major difference between the 
two methods is the rate dependent viscous 
resistive forces from the surrounding medium 
during the dynamic loading. In the static 
methods of capacity estimation, the load on the 
pile is slowly increased and the rate dependent 
viscous resistive forces from the surrounding 
medium are negligible. On the other hand, 
when a transient dynamic load is applied on a 
pile, it moves at a considerably high velocity 
and as a result, the rate dependent viscous 
resistive forces from the surrounding medium 
become significant. However, when a pile 
supporting a normal structure is considered,

)

the load on the pile is increased very slowly 
and the rate dependent viscous resistive forces 
are almost nonexistent. Therefore, if it is 
required to obtain the static capacity from a 
dynamic load applied on a pile, the rate 
dependent viscous resistive forces should be 
removed from the mobilized capacity.

The second major difference between the two 
methods is the duration of the applied load on 
the pile. In the case of static loading, the duration 
of the applied load on the pile is very large and 
the entire pile is stressed at the same time. But 
when a dynamic load is applied at the top of the 
pile it travels through the pile at a certain 
velocity, commonly referred to as the wave 
velocity (c). The wave that passes through a pile 
of length L is reflected at the pile toe and returns 
back to the pile top after 2L/c time after the initial 
impact on the pile top. The relative duration (Tr) 
is defined as the ratio between the duration of 
the stress pulse (T,) and the wave return period. 
If the relative duration (Tr) is less than unity, the 
entire pile is not stressed at the same time and 
therefore, wave propagation becomes the form 
of stress propagation through the pile.
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