
An intensive design-phase pile test program saved significant time and 
money on the I-480 Valley View Bridge project near Cleveland, Ohio. 
The design-build team of Walsh Construction and CH2M (now Jacobs) 
developed the pile load test program and contracted GRL to perform 
the testing and analysis.  The test program’s goal was to optimize 
the driven pile foundations for 12 substructures and take advantage of 
significant soil set-up in the glacial silts and clays of the Cuyahoga River 
Valley.  Soil set-up is an increase in soil resistance with time.  The 
increase in soil resistance is due to soil remolding around the pile and 
pore water pressure dissipation after pile installation. 

Instrumented static load tests were performed at three pier locations 
across the site.  Each pile had 12 to 15 strainmeters installed on a 
center bar in the concrete filled pile.  The load tests were designed to 
reach as high as 2000 kips (8920 kN).  The embedded instrumentation 
was used to evaluate the soil resistance distribution to relate to and 
compare with the CAPWAP analysis results for the other test piles in 
the program.  The static load tests indicated soil resistances of 945, 
1495, and 1870+ kips (4210, 6670 and 8340 + kN) roughly 30 days after 
installation.
Long term restrikes were performed 28 to 56 days after pile installation. 
Since the pile hammer could not mobilize the full soil resistance, the 
restrikes were performed using GRL’s APPLE 4 drop hammer utilizing 
a 28 ton drop weight.  During the long term restrikes, the soil resistance 
was roughly 4 to 12 times the soil resistance at the end of driving.  
Soil set-up curves, consisting of quantified soil set-up vs. depth, were 
developed from the load test program data.
An immense amount of data was collected and analyzed during the 
pile load test program.  Additional dynamic testing was performed 
at each pier during production driving.  Short term restrikes were 
compared to the pile test program results and the performance of 
the production pile hammer was evaluated.  Depth dependent driving 
criteria were established for each substructure using the test program 
and production dynamic test results, as well as Wave Equation analysis 
results using the GRLWEAP program.  The deeper the pile was 
installed, the more soil set-up would occur, and therefore the target 
capacity at the end of driving, and the required blow count decreased.  
This method took full advantage of the soil set-up curves developed 
during the test program and the measured hammer performance during 
production pile driving.
This pile test program is an excellent example of the use of modern 
testing and design methods to optimize pile foundations.  Properly 
implemented pile load test programs frequently produce substantial 
project cost savings.  Such programs should be considered for any 
significant pile foundation project.
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Pile Dynamics, Inc. holds multiple US and International patents, including its 
newest addition, the Borehole Testing Device, aka SHAPE.

Preparing APPLE system for dynamic load testing on pipe piles

The intent of the design-build project was to construct a third bridge 
structure between two existing structures.  While no exact amount of 
savings has been calculated, the new structure was completed with 
approximately 64,000 lineal feet (19,500 lineal meters) of piling in the 12 
substructures and had 66,000 lineal feet (20,100 lineal meters) LESS 
than the existing structures.  Furthermore, by only considering the end 
of drive soil resistance and ignoring soil set-up, it was estimated that an 
ADDITIONAL 105,000 lineal feet (32,000 lineal meters) of pile would 
have been required.  
The pile test program included 24 test piles.  The piles were tested 
during initial driving, short term restrikes, and long term restrikes.  In 
addition, three static load tests were performed.  The test piles were 
18” (460mm) diameter, closed end pipe piles installed with an ICE I-46 
diesel hammer.
Initial drive testing indicated significant variability in the soil resistance 
to driving across the site.  End of drive resistances ranged from 234 
kips to 834 kips (1043 kN to 3720 kN), with final depths ranging from 
90 feet (27m) to as much as 225 feet (68m).  Short term restrikes 
were performed using the I-46 hammer and were typically performed 
one to seven days after the pile was installed.  After just a few days, 
a tremendous amount of soil set-up was observed.  During short term 
restrikes, the soil resistance was generally two to six times the end of 
drive soil resistance. View of the I-480 Valley View bridge from job site
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Rahul Yadav recently joined GRL-Illinois 
office. After receiving his undergraduate 
degree in 2016, Rahul  worked as a 
geotechnical engineer for RAO Engineering 
Enterprises.   In 2019 Rahul earned his 
M.S.C.E. from the University of Texas
Arlington Civil Engineering Program.

For a complete list of GRL office locations and 
engineers, visit www.grlengineers.com/
contact-us.

Marshall Hagler, P.E. joins the GRL-Florida 
team with over 22 years of field experience 
and is a professional engineer registered in 
Florida and Alabama.  From 1996 – 2019 
Marshall worked for the Florida Department 
of Transportation (FDOT), where he most 
recently served as the District Structural 
Materials Engineer. 

Hamid Maherina, P.E., graduated with his 
M.S.C.E. from the University of Florida in
2013.  After graduation, he worked for CDM
Smith as a Civil Engineer, monitoring and
managing roadway projects, performing CEI
services, and collaborating with FDOT project
managers.

Abhishek Ray is a recent graduate of the 
South Dakota School of Mines and 
Technology where he received his Bachelor 
of Science degree in Geological Engineering.  
Prior to graduation, Abhishek held two co-
op positions with Braun Intertec Inc.  There 
he performed construction materials and 
laboratory testing.  He also worked as an 
undergraduate research assistant his final 
semester at SDSM&T.

GRL Engineers, Inc., Announces Tom Hyatt, P.E. as 
the Georgia Branch Manager

In June 2011, Tom Hyatt, P.E. joined GRL 
Engineers. He has performed high strain 
dynamic testing across the United States 
and in other countries, both for onshore 
and on multiple offshore projects.  Tom has 
also performed GRLWEAP driveability 
analysis for the offshore industry.  
Previously a member of the GRL North 
Carolina office, Tom was promoted to GRL 
Georgia Branch Manager in September.  
The GRL Engineers Georgia office 
provides deep foundation testing and 

analysis services in Georgia, Northern Alabama, Northern Mississippi, 
and Western Tennessee.

Tom’s non-destructive testing experience is centered in research and 
practice, which makes him the perfect fit for GRL.  He has analyzed 
low strain pile integrity testing, thermal integrity profiling, PDA testing, 
and crosshole sonic logging data for clients around the world.  Tom 
has a B.S. in Civil Engineering from Cleveland State University and 
has achieved Master level on the PDCA/PDI Dynamic Measurement 
and Analysis Proficiency Test.  He is a registered professional 
engineer in South Carolina, North Carolina and Georgia.

GRL Welcomes Four New Engineers
GRL Engineers, Inc. proudly announces the addition of four engineers 
to its team.  The majority of GRL Engineers hold advanced degrees in 
Civil Engineering and are registered professional engineers. 
Three new additions to the GRL-Florida team include:

Upcoming Events
Complete list of events available at www.pile.com/pile-events/

December
03-05:	 Webinar: Integrity Testing of Concrete Foundations

by Low Strain Dynamic Testing, Cross-Hole 		
Sonic Logging and Basic Principals of Thermal 		
Integrity Profiling with Ryan Allin (Link to register)

10:	 Webinar: Pile Driving Hammer Performance with Dr. 
Frank Rausche (Link to register)

17:	 Webinar: Load Testing and Quality Control with Ryan 
Allin (Link to register)

19-21: 	 Indian Geotechnical Conference: Surat, India

January
12-16: TRB: Washington, D.C.
13,15:	 Webinar: Wave Equation Analysis of Piles using 		

GRLWEAP with Ryan Allin and Dr. Frank Rausche 
(Details Forthcoming)

21-22:	 Webinar: Wave Equation Analysis of Piles using
GRLWEAP with Ryan Allin and Dr. Frank Rausche 
(Details Forthcoming)

27-31: ADSC Annual: Tucson, Arizona

February
	 State of Practice Seminar: San Francisco, CA 

(Details Forthcoming)
13:	 State of Practice Seminar: Seattle, WA 

(Details Forthcoming)
13,15:	 Webinar: Wave Mechanics and Proper Practices for 

Existing PDA Users with Ryan Allin 
(Details Forthcoming)

21-22:	 Webinar: Advanced Applications of CAPWAP®
Software with Dr. Brent Robinson
(Details Forthcoming)

25-28:	 GeoCongress: Minneapolis, MN, Booth #420
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