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Drilled Shaft & Driven Pile Test Program 

Program Description 

 
The Columbia River Crossing (CRC) project is planning to conduct a drilled shaft and driven pile test program to 
increase bid-ability, build-ability, and cost savings for the project through increased reliability of foundation design 
and construction. CRC would like to get the most beneficial information for prospective proposers out of this 
program. CRC would like to hear what information will be most valuable to prospective proposers to ensure that 
this information is documented as part of the program. 
 
A total of three drilled shafts will be installed at two on-land locations: the I-5/SR 14 and Hayden Island 
interchange areas. Additionally, on Hayden Island, a test pile array will be installed and static uplift and 
compression tests will be performed. The specific goals of the drilled shaft and driven pile test program are as 
follows: 
 

 Evaluate shaft construction techniques for proposed river crossing structure foundations. Currently, the 
estimated lengths of 10-foot-diameter shafts proposed for the river crossing foundations are on the upper 
end of typical construction depths.   

 Determine the nominal axial base resistance of the drilled shafts at locations along the project alignment. 
The nominal axial base resistance of the shafts is obtained directly via single- and multi-level O-cells and 
instrumentation installed along the length of the shaft. 

 Determine the load distribution along the shaft length via single- and multi-level O-cells and strain gauge 
instrumentation at selected depth intervals. Geotechnical engineering parameters will be developed for 
various soil units (nominal side and base resistance values) for final design of the production shaft 
foundations. 

 Determine the nominal axial resistance in compression and of uplift of a 24-inch diameter closed-end pipe 
pile. Geotechnical engineering parameters will be developed for various soil units (nominal side and base 
resistance values) for final design of the production pile foundations. 

 Determine the load distribution along the length of the pile via strain gauge instrumentation.  

 Enable the use of an increased resistance factor to determine the factored axial compressive resistance 
for final design. The use of an increased resistance factors, enabled by this drilled shaft and driven pile 
test program, may result in reduced foundation lengths or reduced number of drilled shafts required to 
support structures. 

 
Besides the geotechnical and constructability aspects of the program, environmental aspects including noise and 
vibration will be monitored. In addition to the standard cross-hole sonic logging (CSL) testing, thermal integrity 
testing will be used to evaluate concrete integrity in the drilled shafts. This will enable direct comparison of the two 
methods and allow for the possibility of increased use of thermal integrity testing in the future. 
 
The CRC drilled shaft and driven pile program consists of three drilled shafts and one pile array as outlined below. 
A vicinity map is also attached showing the location of the tests.  
 

Hayden Island Tests (Location B) 

 

 BS-1:  10-foot diameter, 260-foot deep drilled shaft on Hayden Island, Oregon founded in the Troutdale 
Formation 

o This shaft will use permanent casing extending to the top of the Troutdale formation 
(approximately 225 feet below grade).  This shaft is similar to the shafts planned in the Columbia 
River. 
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 BS-2:  6-foot diameter, 130-foot deep drilled shaft near the Hayden Island Interchange (Oregon) bearing 
in dense sand alluvium 

 BP-1: Array of five 24-inch diameter pipe piles. The array consists of four reaction piles and one 
instrumented test pile. All five piles will be driven 130 feet deep into the sand alluvium. 

 

Vancouver Tests (Location C) 

 

 CS-1:  6-foot diameter, 160-foot deep drilled shaft near the I-5/SR-14 Interchange (Washington) 
embedded in the gravel alluvium 

 
A report will be complied after completion of the drilled shaft and driven pile test. The outline below lists what 
information is anticipated to be included in this report. As prospective proposers for the final design and 
construction of the CRC project, is there additional information that you would find useful and should also be 
included in the report? 
 

Drilled Shaft and Driven Pile Test Report Outline 

 

Overview   

 Intent and benefits 

 Detailed descriptions of the driven piles and drilled shafts that were tested  

 Subsurface characteristics at each site 

 Testing methods for shafts and piles (O-cell, tension per ASTM  D3689, and compression per ASTM 
D1143) 

 Thermal integrity testing methods 

 Descriptions of environmental considerations and monitoring (noise & vibration) 
 

Field Observation Documentation 

Drilled Shaft Installation and Testing 

 Drilled shaft construction equipment, methods, and constructability for each shaft location 

 Casing installation method and equipment 

 Troutdale socket excavation method 

 Shaft clean out equipment, including bottom of shaft testing and inspection methods 

 Slurry use and management, including specific type of slurry used 

 Spoils and groundwater management, including disposal methods and location 

 Rebar cage construction and installation 

 Concrete placement and concrete sampling 

 CSL testing 

 Thermal integrity testing 

 O-cell testing   

 Backfill and restoration 

 All equipment on site 

 Constructability observations including problems encountered and solutions  

 Construction timeline  

 Production rates  

 Photos of each event, embedded in report 

 On site representatives for significant construction and testing activities 

 Crew sizes 
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Driven Pile Installation and Testing 

 Pile installation and constructability 

 Pile installation method and equipment  

 Pile splicing (length of test pile spliced before initial driving, length of reaction piles driven before 
splicing) 

 Load frame installation  

 Pile removal, or cutoff and backfill procedures 

 Description and photos of pile condition after removal  

 All equipment on site 

 Constructability observations including problems encountered and solutions  

 Construction timeline  

 Production rates  

 Photos of each event, embedded in report 

 On site representatives for significant construction and testing activities 

 Crew sizes 

 Pile instrumentation and testing documentation 

 Documentation of test pile instrumentation in field  

 Drawing and labeled photos  

 Photos of each piece of instrumentation labeled with installed location and instrument type 

 Complete documentation of compression and tension testing, including testing observations 

Results 

 PDA/CAPWAP Results   

 Geotechnical Analysis and Recommendations 

 Thermal Integrity Testing  

 Environmental Monitoring 
o Noise and Vibration monitoring  
o Focused Environmental Assessments  
o Archaeological monitoring  

 

Appendices    

 Plans and Specifications 

 Shaft Installation Plan 

 Shaft Instrumentation Plan 

 Pile Driving Records 

 O-cell results, Pile testing data (raw field data from testing, provided by contractor) 




	CRC Letter
	CRC ACEC Summary (2011-10-05) (2)
	Test program vicinity map



