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“Finding Security at Depth”

Pile Testing DivisionPile Testing Division

““GGEEOOSSCCIIEENNCCEE AASSSSOOCCIIAATTEESS IISS CC OOMMMMIITTTTEEDD TTOO MMAAIINNTTAAIINNIINNGG HHIIGGHH SSTTAANNDDAARRDDSS OOFF

QQUUAALLIITTYY,, RREESSPPOONNSSIIVVEENNEESSSS AANNDD PPRROOFFEESSSSIIOONNAALL EETTHHIICCSS IINN PPRROOVVIIDDIINNGG IITTSS CCOONNSSUULL TTAANNCCYY

AANNDD TTEESSTTIINNGG SSEERRVVIICCEESS””G
SA



GEOSCIENCE ASSOCIATES (GSA) is a professional engineering company which specializes in providing High 

Strain Dynamic Pile Testing, CAPWAP Analysis, Cross Hole Sonic Logging, Sonic Integrity Testing, Bi-Directional Static 
Load Testing, Consulting Services and other specialize testing services for the foundation engineering industry. To enable 
us to provide high quality testing services, we own and operate state-of-art equipment and computer software. The 
systems we used are market leading brands and their reliability proven through thousands of field tests conducted every 
year both in local and international market. 
 
“OUR UNIQUE COMBINATION OF ADVANCE EQUIPMENT TECHNOLOGY AND PILE TESTING EXPERTISE 

HELP US TO BE MORE EFFECTIVE IN SERVING OUR CUSTOMERS”. 
 

� HIGH STRAIN DYNAMIC PILE TESTING (ASTM-D4945) 
“Quick, Cost Effective and Reliable. You save precious time, money and gain quality 

assurance” 
 

High Strain Dynamic Pile Testing is performed using Pile Driving Analyzer (PDA) together 
with strain Sensor and accelerometers. PDA is used to verify the mobilized capacity of all 
types of drilled and driven piles. Testing is conducted in a quick and non-destructive 
manner. 
Dynamic measurements of force and velocity will be collected by the strain sensors and 
accelerometers attached to the pile. The PDA monitors the strain and acceleration caused 
by the hammer impact and processes these signals after each hammer blow during driving 
or re-strike to give immediate visual. The signals are digitized by PDA, results are 
computed and the data array of the signals for a blow is stored. 
 
The following PDA results are typically obtained on site: 
a) Mobilized Static Load Capacity based on CASE method. 
b) Pile Integrity-Location and extent of damage 
c) Driving Stresses-maximum compression/tension forces at pile top/toe 
d) Hammer performance-maximum energy transferred to pile 
 
Advantages of Dynamic Pile Testing 
1. Instant preliminary results on site 
2. Instant checks on the pile integrity and the location of any damage 
3. Feedback on maximum tension and compression forces 
4. Direct measurements of hammer input energy and efficiency 
5. Cost effective 
Static Load Tests are expensive and time consuming and therefore are often conducted 
only on a very small number of piles. With PDA many more piles can be tested at a much 
lower cost and faster speed. This improves quality assurance and helps to optimize pile 
driving criteria. PDA results also correlate well with the pile capacity obtained from 
conventional Static Load Test and therefore confirm the structural integrity of the pile 
element.  
 

“PDA is the answer for projects where Static Testing is prohibitively expensive or 
physically impossible”. 

CAPWAP ANALYSIS 
“CAPWAP maximizes the benefits of PDA results” 
 
CAPWAP (Case Pile Wave Analysis Program) is a rigorous numerical analysis this models 
the pile and soil behavior that allows full and accurate analysis of PDA field data. It 
involves applying the measured pile top force and velocity-time as a boundary condition to 
a wave equation model of the pile. 
The results produced provide total pile bearing capacity, resistance distribution, dynamic 
soil response and a simulated static load test. Pile settlement predictions obtained by 
CAPWAP have been extensively compared with static load tests, with excellent correlation 
between the two. This unequaled wealth of comparative data has provided up most 
confidence in CAPWAP results.  



 

� CROSS-HOLE SONIC LOGGING (ASTM-D6760) 
“Cross Hole Ultrasonic Monitor is great for reliable Cross Hole Sonic Logging and 

improved quality assurance of concrete foundation.” 
Cross Hole Ultrasonic Monitor (CHUM-PileTest, UK) is used to determine the quality and 
consistency of the concrete of bored piles. Selected bored pile is pre-installed with steel 
tubes that span the whole axial length before casting. A Transmitter lowered down into one 
tube sends a high frequency signal that travels through the concrete and detected by a 
Receiver in the second tube. As these sensors are raised and/or lowered along the length of 
the pile, the CHUM records at regular depth intervals, the time that the signal takes to 
travel from the transmitter to the receiver (First Arrival Time) as well as the signal energy. 
These two parameters will indicate the concrete quality between the pair of tubes at a 
particular depth. The entire shaft length is logged and the test is then repeated for each pair 
of tubes, allowing for full and thorough investigation of defects both along the length and 
by its quadrant.   
 

� SONIC INTEGRITY TESTING (ASTM-D5882) 
“Sonic Integrity Testing makes it economically feasible to verify the integrity of every pile 

on your site” 
Sonic Integrity Testing (SIT/PIT) also known as Sonic Echo or Pulse Echo methods is used 
for the Low Strain Integrity Testing. The SIT may be used for auger Cast-in-place piles, 
bored shafts, driven concrete piles and concrete filled pipes. It detects potential defects 
such as major cracks, necking, soil inclusions or voids and in some situations, the method 
can determine unknown lengths of piles. SIT does not require advance planning or access 
tubes which make it the most affordable option when the pile integrity is in question. 
An accelerometer attached to the top of the installed pile monitors the impact and resulting 
deflections from a small hand-held hammer. The accelerometers signals is evaluated in the 
field or transferred to a personal computer for further analysis by SIT-W, a Windows based 
software program. If defect is present along the shaft, its size and location can be estimated 
by analyzing the propagation and reflection of the wave induced on the foundation by the 
hammer impact. It is also possible to estimate the depth of the pile toe. 
 
 

�  BI-DIRECTIONAL STATIC LOAD TEST 
“No overhead reaction, no tie-down piles - A truly innovative Static Load Testing 

technique.” 
 

GeoScience Associates is dedicated in advancing the Deep Foundation Load Testing 
Techniques. We offer a truly innovative Static Load Testing technique using the Bi-
Directional Static Load Test method. It is the only Load Test that provides separate 
measurement of a pile’s end bearing and skin friction. 
No job has been too big or too small to enjoy the advantages of the Bi-Directional Static 
Load Test. Numerous world testing records were set using this method, including one with 
a Test Load of 28,000 tonnes. 
GeoScience Associates offers Bi-Directional Static Load Test equipment and installation 
assistance. We also provide full planning and specification support, field load testing and 
an analytical service. 
 
What is it? 
The Bi-Directional Static Load Test is a well known static load testing method that uses a 
time and space saving approach by loading the pile resistance from the mid-pile or near–
toe position instead of top-loading. Whether for flyover project, over water structure or 
space constrained site, our Bi-Directional Static Load Test method has risen to every 
challenges. Widely adopted in the US, Europe and other parts of Asia, Bi-Directional Static 
Load Test has gained world wide acceptance in the marketplace for its many benefits and 
advantages. 
 



 
 Benefits and Advantages: 
 
Mobility and Space Efficiency 
Eliminates the need for overhead beams or reaction piles. 
Time Efficiency 
It only takes few days of preparation for the installation of the pre-manufactured                
bi-directional hydraulic jack(s).  
Precision Testing 
Simple to conduct, Bi-Directional Static Load Test provides engineers with separate data on 
the end-bearing and frictional resistance of the shaft. 
Cost Efficiency 
The Bi-Directional Static Load Test has proven to be much more cost effective with even 
higher test load. 
Versatility 
The Bi-Directional Static Load Test can be applied to barrette, bored pile (compression or 
tension), inclined pile or belled shaft. The tested pile could be reused to carry working 
loads after testing is completed. This can be easily done by grouting the pile after the test.   
 
Testing Methodology 
 
Method 
A hydraulically-driven, high capacity, sacrificial bi-directional hydraulic jacks are           
pre-installed to the test pile. Loading is applied in equal and opposite directions: Upwards 
against upper skin friction and Downward against lower skin friction and end bearing. By 
using multiple bi-directional jacks on a single horizontal plane, the available test capacity 
can be increased to more than 10,000 tonnes. By utilizing multiple bi-directional jacks on 
different planes, distinct elements within a shaft can be isolated for testing.   
 
Test Results 
The effectiveness and wealth of information provided by the Bi-directional Static Load Test 
is the reason why engineers and piling contractors are turning to the method. Since the 
end-bearing and upward skin friction is measured separately, there is no guesswork as to 
how much load was carried by each section. The incorporation of the strain gauges within 
the shaft helps to determine the distribution of load throughout the shaft length. The speed 
and accuracy of testing makes the Bi-directional Static Load Test a valuable tool for 
valuable engineering. 
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