
What Bridge Engineers Would Like to See in 
the Geotechnical Report?

Mahmoud Hailat – Bridge Design 
INDOT

January 28, 2019



Outline 

• Cases where geotechnical issues were encountered.

• Expectations: What the bridge engineer would like to see in the geotechnical 
report?

• Summary: Expectations.



Expectations – Geotech Report  
• IDM 107-3.0 – Chapter 107 Geotechnical Process

Construction



Expectations – Geotech Report  
• IDM 107-3.0 – Chapter 107 Geotechnical Process

• Should the designer review draft geotechnical report



Expectations – Geotech Report 

Pier No. 2 Pier No. 3

Example: Foundation Type 

Bent No. 1 Bent No. 4



Expectations – Geotech Report 

Example: Foundation Type 
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Example: Foundation Type 



Expectations – Geotech Report 

Pier No. 2 Pier No. 3

Example: Foundation Type 



Expectations – Geotech Report 

Pier No. 2 Pier No. 3

Designed Constructed

Example: Foundation Type
• Pier 2 on piles
• Pier No. 3 on spread 

footing 



Expectations – Geotech Report 

• How close soil borings to the bridge supports? To predict abrupt change in the soil 
Profile.

• More than one Pile size or drilled shaft size to accommodate structural capacity? 
• Driven Piles Vs Drilled Shafts:

• Where both are acceptable
• Contractor option due to the equipment availability 
• Economy: Contractor may choose cost effective foundation type; CRI
• To reduce construction time 

FOUNDATIONS:



Expectations – Geotech Report 
FOUNDATIONS:

• Wall pier on single row of piles w/ soft soil :
• Consider lateral stability
• Battered Piles
• Multiple row of piles instead
• Include Narrative in the recommendations section

• Pile Sleeve: downdrag or end bent behind MSE wall
• Pile driving Information – Memo  18-15 (Archived), IDM 408-3.01
• Refer to applicable section(s) Specifications, RSPS, USP, or IDM where 

possible  
Soft Soil



Expectations – Geotech Report 
FOUNDATIONS:

• Pile/ drilled shaft spacing limitations or reference IDM where possible
• Artesian condition 
• Foundation Seal / aggressive dewatering 

• When we need it?
• Should we provide guidance for foundation seal thickness?
• Do we need to remove cofferdams/ sheet piling adjacent to foundation seal?



Example: MSE 
Wall

Expectations – Geotech Report 



Example: MSE 
wall

Expectations – Geotech Report 

Proposed MSE wall

Presenter
Presentation Notes
Discussion about MSE wall 
No recommendations for the undercut



Example: MSE wall

Expectations – Geotech Report 

Addendum:



• Undercut limits 
• Variation in soil profile: do we need more shallow soil borings
• Backfill Type (for undercut)

MSE Wall: 

Expectations – Geotech Report 



Example: Crossover
Expectations – Geotech Report 

CrossoverCrossover
Project 
Limits



Example:

Expectations – Geotech Report 



Crossovers:
• Crossover may fail due to bad soil 
• We recommend to Include shallow soil boring 
• Include recommendations for soft soil removal 

Expectations – Geotech Report 



Soft/ Weak Soil
• Highlight in recommendations section
• Stability is critical during construction – pier is still not supported at the 

top
• More than one pile/ drilled shaft size – Str. Capacity 
• Loss of lateral soil resistance  deep foundation should be designed as a 

column for unsupported length  
• Information about estimated  location of fixity point & unsupported 

length 
• Consider L-pile analysis 
• Settlement: differential settlement & impact to profile grade 

Expectations – Geotech Report 



Scour:
• Consider lateral stability 
• Recommendations to design pile or drilled shaft 

as a column
• Consider including recommendations for 

unbraced length, include approximate location of fixity point 
• Consider L-pile analysis? 

• Consider vertical, longitudinal, & lateral forces. 
• Do we need to run L-pile for final design, please indicate in the geotech

report.

Expectations – Geotech Report 
This image cannot currently be displayed.

This bridge is not in Indiana



Cofferdams - Steel Sheet Piling  
• Stability is critical during construction when driven into soft soil 

Include in the recommendations section
• Could Cause soil disturbance when removed due to vibration

Expectations – Geotech Report 

Soft Soil



Cofferdams - Steel Sheet Piling  
• Driven next to Bridge Embankment – Surcharge Load
• Consider L-pile analysis  
• When to remove and when to leave-in-place

• Soft soil – Disturbance to Bridge Foundation due to vibration 
• Phase construction adjacent to bridge supports 
• Adjacent to RR 
• Adjacent to sensitive Utility line
• Other…..

Expectations – Geotech Report 

Soft Soil

Presenter
Presentation Notes
  



Expectations – Geotech Report 

Pier No. 2• Designer need to issue a construction change 
• Schedule – construction could extend two construction seasons 
• Change Order
• Cost/ Budget
• Disruption to everybody: designer, geotech engineer, construction, 

contractor

Implications Due Errors & Omissions 



• Standardize/ consistency in the format
• Give the designer the opportunity to review preliminary geotechnical report 
• Recommendations section: 

• Provide more guidance in the recommendations section and less text in other parts of the report 
• bullet point/ list of items to the designer or construction 
• Tables, graphs, numbers, short narrative, specific guidance, etc…

• Reference to applicable sections of standard specifications or RSP where possible 

Expectations – Geotech Report 

Summary:



• Include a USP where applicable
• Where possible Include material that matches a standard pay item
• Consider recommendations for Undercut (MSE wall, culverts, etc…) 
• Consider recommendations for soft soil removal (Crossover, roadway, etc….)
• Consider including information about deep foundation unsupported length
• Approximate location of Fixity point
• L-pile analysis where needed

Expectations – Geotech Report 

Summary:



• Recommendations for Runaround
• Recommendations for Temporary Bridge 
• Does the designer need to contact geotechnical engineer during design  please 

indicate in the report. 
• Risk Evaluation, specific message to the 

designer or construction

Expectations – Geotech Report 

Summary:

Presenter
Presentation Notes
Risk evaluation:
Not designing the pile for unbraced length as a column
Removing sheet piling
Artesian condition 
Not using battered piles where needed
Overload or surcharge piles laterally (slopes, equipments, unbalanced fill,…




Expectations – Geotech Report 

• Did the designer 
• Read the entire geotech report or followed geotechnical recommendation?
• Review soil profile in the boring logs? 
• Consider lateral soil stiffness?
• Contact geotechnical engineer where needed? 
• Ask for additional information based 

Expectation – the designer

Reading foundation or pile loading table is not enough 



Expectations – Geotech Report  

Designer 
Geotechnical 
Engineer 

Construction 
(constructability review & during construction)• Partners  - One Team  

• Share the same challenges
• Same Expectations 



Thank you!

Questions ?
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