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Dynamic load test principle and 
methodology 

The dynamic load tests on 
instrumented piles are used to 
assess their bearing capacity, and to 
significantly reduce the safety factors 
applied on foundation piles according 
to world-wide recognized standards 
such as the Eurocode 7. 

A drop weight is used to create a 
wave travelling along the pile. The 
drop weight, the stroke and the 
expected set are defined during the 
preliminary analysis and depend 
on the tested pile and the bearing 
capacity to be demonstrated. The 
pile top is instrumented with strain 
gauges and accelerometers. Pile 
bearing capacity is determined using 
signal matching analysis method, 
performed with CAPWAP® software, 
edited by Pile Driving Inc.

In order to provide complete and 
high-quality services, G-Octopus in 
partnership with ICM Engineering, 
can operate rapidly all over Europe, 
and supply the engineering, 
instrumentation and drop weight.

Preliminary analysis
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The preliminary analysis consists of checking that the drop 
weight parameters or the hammer match with the considered 
dynamic load test (weight, drop height , energy).

The wave equation is solved through the numerical analysis of 
the hammer-pile-soil system, with GRL WEAP® software, and 
using reasonable assumptions on the soil dynamic behavior.

The preliminary analysis determines the drop weight 
parameters required to demonstrate the piles bearing capacity, 
while preserving the pile integrity.

Important note: 

When performing dynamic 
load tests on concrete piles, 
the adequate curing time 
must be considered before 
the test. The characteristic 
resistance (Rc) of the 
concrete is also considered 
during the preliminary 
analysis.



Equipment

 
The pile instrumentation equipment is the Pile 
Driving Analyzer (PDA) from Pile Dynamics Inc. It is 
designed and manufactured for on-site use and can 
collect data simultaneously from 8 wired sensors or 
16 wireless sensors.

The instrumentation sensors are strain gauges and 
accelerometers.
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Sensors Falling mass

ICM Engineering provides a drop weight which 
can be  adjusted up to 15 tons, and which can 
demonstrate pile bearing capacity up to 10MN.

The drop weight is built from several steel plates of 
variable weight (from 500kg to 1.5T), guided along an 
axis and side frame. 

- The drop height is adjustable in order to fit with 
requirements defined during the preliminary analysis.
- The mass  release is « free fall » mode with a safe and 
secured mechanism.
- The structure is suitable for a maximum pile 
diameter of 1.3m.

ICM Engineering provides all the logistic required for 
mobilization and demobilization on site, as well as 
system assembly and disassembly.
A mobile crane is required on site to set up the system 
and for the dynamic load test performance.
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Pile preparation and sensor installaion

For a standard test, the preparation consists of drilling 
and tapping holes into the pile within tight tolerance,  
near the pile top. The sensors are installed on the 
external shaft, approximately 1 diameter distance 
below the pile head, and below the hammer sleeve (if 
applicable).

This activity is simple but requires high precision. 
Experience has demonstrated that the data quality is 
highly dependent on the quality of   preparation.

The number of sensors to be installed depends on 
the pile type and diameter (tubular steel pile linearly or 
spirally welded, H pile, concrete pile, etc.). 

Data acquisition and test performance

Data acquisition

Each blow is recorded by the acquisition unit. 
The force and velocity components of the wave 
travelling upward and downward along the pile are 
measured. The set per blow is also recorded.

During the test, the operator fills in an acquisition 
log, which gathers all the necessary information 
for the acquisition and the data analysis.



Data analysis

The data collected during the test is controlled from 
the office. 

The signal matching analysis is carried out on 
a signal selected by a qualified geotechnical 
engineer, using CAPWAP® software.

Test performance

The dynamic load is applied to the pile with a drop 
weight or an impact driving hammer.

A set of 4 to 5mm per blow is generally required to 
mobilize the soil resistance.

The measured wave and the pile geometry are input in 
the software. CAPWAP® software is used to simulate 
a reflected wave with a numerical model based on 
soil hypothesis, and compares the calculated and the 
measured waves.

The soil model and soil dynamic are repetitively 
adjusted by the operator to make the two waves 
match. Once the match is achieved, the obtained soil 
numerical model is deemed representative of the soil 
behavior during the test. The static bearing capacity 
is achieved by considering a zero velocity in the 
calculated numerical model.
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