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May 5th, 2021 

Job Name: Pile Foundations, WEAP 
Analysis: Forest Lakes Bridges, 
Monument, Colorado 

Job Number:  21-8536 
 

Structures Inc. 
4 Inverness Court East, Suite 250 
Englewood, CO 80112 

Attn: Elliot VanStelle 

GROUND Engineering was requested to perform a WEAP Analysis (Wave Equation 
Analysis) for the proposed piles to be driven for the Forest Lakes Bridges (Mesa Top Drive 
South over North Beaver Creek) located in Monument, Colorado. The contractor proposes 
to use a D 19 single acting diesel impact hammer to drive the piling. 

A Wave Equation Analysis is provided based on the following:  

 Hammer Data: provided by Structures Inc. (D19 Diesel Fueled Open-Ended 
Hammer). 

 Pile Data: Forest Lakes Bridges Foundation Layout, Sheet B08, dated 
1/21/21. 

 Subsurface Forest Lakes Bridges Engineering Geology, Sheet B05, dated 
1/21/21 

Based on the provided information above, a WEAP Analysis was prepared for the proposed 
bridge foundations.  The soil profile utilized for this wave equation analysis was referenced 
from the engineering geology identified above. The plans indicate that 12 X 53 H-piles are 
to be driven to depths ranging from 19 to 26 feet for Abutment #1 and 26 to 30 feet for 
Abutment #3. Pile penetration depths may be more or less depending on the materials 
encountered at the specific pile locations.   

The plans reference a “MAX LOAD (FACTORED) (KIPS)” of 215 kips for Abutment #1 and 
200 kips for Abutment #3. Utilizing typical AASHTO/LRFD design methods the maximum 
factored design load is to be divided by the resistance factor of 0.65 to compare against 
maximum capacity resistance measured from the PDA. Utilizing the loads provided and the 
resistance factor, a resistance value of 331 kips was calculated for Abutment #1 and 308 
kips for Abutment #3. 

As common practice, GROUND requests that the structural engineer verify the load and 
factor to be used. Per the specification, PDA data records obtained from the end of driving 
will be analyzed using the CAPWAP computer program for signal matching analysis.            



Forest Lakes Bridges 
Monument, Colorado 

WEAP Analysis 

Bearing charts (shown in Appendix A) provide increasing capacity values as a function of 
blow count and include a capacity ranges that encompass the minimum factored (ultimate) 
load to be compared to with the PDA testing.  The bearing charts are prepared assuming 
the proposed diesel hammer is in good working order.   

The bearing charts are produced for fuel setting 4 (maximum fuel setting) of the provided 
hammer.  Based on the available data, the proposed hammer should be adequate to drive 
the proposed piling to the required capacity within the allowable stresses of the piling (less 
than 0.9 of the yield strength of steel or less than 45ksi).  The following table is provided to 
estimate blow count at design capacities based on the WEAP data. 

Location  H-Pile Section Pile Load (kips) Estimated Blow 
Count Range 
(blows/inch) 

Abutment #1 12 x 53 331 4-6 

Abutment #3 12 x 53 308 4-6 

The attached data and estimations above are based on theoretical models and 
approximated subsurface modeling.  This data should be used as a guide during driving 
and should not be used to determine final resistance (capacity) versus blow count criteria.  
Final blow count criteria should be established based on the PDA and CAPWAP results 
after driving the test piles for the given hammer and established fuel setting.  In addition, 
this does not supersede any applicable minimum tip or minimum penetration requirements 
as dictated by the project documents.   

Please do not hesitate to contact this office with any questions concerning this report. 
  
Sincerely, 
GROUND ENGINEERING CONSULTANTS, INC. 

 

 

 

Jaro Lepic                                                                  Reviewed by Kelsey Van Bemmel, P.E.



 
 

Appendix A  

Bearing Chart Performed at Fuel Setting 
#4: 

 Abutment #1 

 
 Abutment #3 

 

 




