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Introduction 
 
Following the approval of Ramp EN (016-1712) Bridge SGR by IDOT on September 1, 2017, 
Wang Engineering, Inc. (Wang) understands that the east abutment foundations for the bridge  
have been changed to drilled or vibrated HP piles into bedrock, as per TSL dated September 13, 
2017 (Appendix A). The micropile option is also discussed. The memorandum provides estimated 
pile lengths and tip elevations for various HP piles, and provides downdrag induced on the piles by 
the construction of Wall 20 (016-1811).  
 
Drilled HP Piles Set in Rock  
 
The east abutment will be supported HP piles drilled into rock. Based on borings 1705-B-6A and 
20-RWB-01, the top of bedrock is at 487.6 to 490.0 feet elevation. An estimated top of bedrock 
elevation of 488.0 feet was used for our analysis. We recommend the pile be drilled through the 
soil with casing stopping on the top of bedrock and the top 4 feet of the bedrock should be cored to 
provide bearing into fresh bedrock. The coring depth may vary depending on the bedrock 
condition encountered during construction. The space between the pile and the casing will be 
concreted. The geotechnical factored resistances of rock socketed HP piles based on the socket 
diameter and end bearing is shown in Table 1. The downdrag loads on drilled HP piles resulting 
from the construction of wall 20 are included in Table 3 under “Downdrag Loads” section and 
should be applied for final resistance determination.   
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  Table 1: Estimated Pile Lengths and Tip Elevations for Drilled HP Steel Piles Encased 4-foot in Bedrock 

Structure 
Unit 
(Reference 
Boring) 

Drilled 
Steel HP 
Socket  

Diameter 
(feet) 

Pile 
Cap Base 
Elevation 

 Nominal Factored 
Total 

Estimated 
Pile 

Length(1) 

Estimated 
Pile Tip 

Elevation 

Top of Unit Resistance 
Bedrock Socket Available(2)

Elevation Base 
Resistance 

RF 

(feet) (feet) (ksf) (kips) (feet) (feet) 

East Abutment 
(1705-B-06A 

and 
20-RWB-01) 

2.0 589.33 486.0 650 1000 108 482 

(1) Includes 1-foot embedment in to pile cap and 4-foot of rock socketing. 
(2)  For HP pile end bearing in rock, resistance factor (stat) of 0.50 was used in accordance with Table 10.5.5.2.4-1, AASHTO 2014.   
    Does not include DD. 
 

Vibrated HP Piles 
The HP piles may be vibrated to top of bedrock with taking precautions against excessive pore 
pressure build up and excessive vibration to nearby main drain. Upon reaching the top of bedrock, 
the driven bearing must be verified through the use of an impact hammer. The design values are 
based on the maximum nominal required as established on Table 6.13.2.1-1 of IDOT Geotechnical 
Manual 2015. Design information for various HP pile sizes are in Table 2.  The downdrag loads on 
vibrated HP piles resulted from the construction of wall 20 are included in Table 4 under 
“Downdrag Loads” section and should be applied for final resistance determination.  
 

Table 2: Estimated Pile Lengths and Tip Elevations for Vibrated HP Steel Piles 

Structure 
Unit 
(Reference 
Boring) 

Steel HP 
Size 

Pile 
Cap Base 
Elevation 

 Nominal Factored Total 
Estimated 

Pile 
Length(3) 

Estimated 
Pile Tip 

Elevation 

Top of Required Resistance 
Bedrock Bearing(1) Available(2)

Elevation RN RF 

(feet) (feet) (kips) (kips) (feet) (feet) 

East Abutment 
(1705-B-06A 

and 
20-RWB-01) 

HP 
12×53 

589.33 488.0 419 230 103 487 

HP 
12×63 

589.33 488.0 497 273 103 487 

HP 
14×73 

589.33 488.0 578 318 103 487 

HP 
14×89 

589.33 488.0 705 388 103 487 

(1)  Maximum Nominal Required Bearing as per Table 6.13.2.1-1, IDOT Geotechnical Manual 2015. 
(2)  For end bearing in rock, resistance factor (stat) of 0.55 was used in accordance with IDOT Standard. Does not include DD. 
(3) Includes 1-foot embedment in to pile cap and 1-foot into rock. 
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Downdrag Loads for drilled and vibrated HP piles 
Downdrag (DD) will be acting on the drilled and vibrated HP piles by the construction of wall 20 
where the settlement is expected to exceed 0.4 inches.   
 
The estimated DD loads to be used for the design of drilled piles are provided in Table 3. 
 

Table 3:  Estimated Downdrag (DD) Loads on Drilled HP Steel Piles with Casing 

(1) Based on a factor of 0.55x Su (undrained shear strength) as per AASHTO 2014 
(2) Load factor of 1.25 as per in accordance with Table 3.4.1-2, AASHTO 2014. 

 
The estimated DD loads to be used for the design of vibrated piles are provided in Table 4. 
The DD loads are calculated using IDOT’s AGMU Memorandum 10.2 – Geotechnical Pile Design 
(IDOT, 2011). 
 

Table 4: Estimated Downdrag (DD) Loads on Vibrated HP Steel Piles  

Structure 
Unit 

(Reference Boring) 

Steel HP  
Size 

Factored Geotechnical 
Loss Load  
From DD 

(kips) 

East  
Abutment 

(1705-B-06A 
and 

20-RWB-01) 

HP (12×53) 52 

HP (12×63) 53 

HP (14×73) 62 

HP (14×89) 62 

 
 

Micropiles 

Micropiles can also be an option for the east abutment foundations like for Pier 1. Micropiles cause 

minimal vibrations and noise, and can be installed in low headroom conditions. The contractor shall 

design, furnish, install and test micropiles in accordance with FHWA-SA-97-070 (2000), 

“Micropile Design and Construction Guidelines.”  

Drilled HP Pile 
Diameter 

(feet) 

Nominal Downdrag 
 Load(1) 

 
(Kips) 

Factored Downdrag Load 
with Load Factor of 1.25(2) 

(Kips) 

2.0 61 76 












