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Taxiway Bridge 

Image from: 
http://www.airliners.net/photo
/World-Airways/McDonnell-
Douglas-DC-10-
30/1521550/&sid=912ca67a
538a13a51967ab58b5c373a
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… yet  to be seen on I-73
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Geostructural Design and Construction Interfaces 
among ….

 Soil Nail Wall

 Bridge Abutment Piles

 Bridge Abutment Pile Cap

 Bridge Abutment Wall (w/ 
Lateral Reinforcing Straps)

 Approaching Structural Slab 
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We Will Discuss ….
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I-73 Taxiway 
Soil Nail Wall Design

Design ignores 
Abutment Piles & Lateral 
Reinforcing Straps 
behind Abutment Wall.



05/05/2015

3

5

Geostructural Interaction

Soil/Ground Movement is Inevitable! …. 

►Where there is Stress, there is  … 

►Where there is Foundation Loading, there is …

►Where there is Excavation, there is … 

►Soil Nail Wall needs to move to mobilize Nail Resistance.

Quiz

Is the Soil Nail Wall Movement

“Favorable” or “Un-Favorable”? 

Construction Sequence

Abutment Piles  Pile Cap during Soil Nail Wall 

 Abutment Wall  Backfill  Bridge Approach Slab

Strain.

Settlement.

adjacent Ground Movement.
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Soil Nail Wall Movements

“Un-Favorable” … Potential Concerns:

Would Soil Nail Wall Movement affect:

 Pile Abutment Foundation Piles (Micropile vs H-Pile)?

 Pile Cap Position?

 Bridge Abutment Wall?

 Approach Slab Designs?

How to Evaluate Soil Nail Wall Movements?
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Leading layer 
across the value
chain

Soil Nail Wall Movements
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Soil Nail Wall Movements
Clough & O’Rourke (1990)
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Soil Nail Wall Movements

FHWA Geotechnical Engineering Circular No. 7

“Soil Nail Walls” (2015) 
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Soil Nail Wall Movements
FHWA GEC 7, “Soil Nail Walls” (2015) 
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Soil Nail Wall Movements

Rawat & Dey (2014), “Finite Element Modeling of Soil Nailed 
Wall: Case Study Clouterre Project, France”. Proceedings of 
India Geotechnical Conference, Dec., 18-21, 2104
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Rawat & Dey (2014)
Soil Nail Wall Movements

(0.017%)H

(0.09%)H(0.2%)H(0.13%)H

(0.07%)H
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Soil Nail Wall Movements

“Favorable”

►Give a common example that movement is 
“Favorable” …. 

►For Taxiway Project,

….  Lateral Stress Increase on Abutment Wall 
due to Aircraft Load; based on optimized 
Approach Structural Slab Design

(Active Earth Pressure)
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Soil (Nail Wall) & Approach Slab Interaction

LADOT (2014), “Field Demonstration of New bridge Approach 
Slab Designs and Performance”, Report No. FHWA/LA.13/520



05/05/2015

8

15

Soil (Nail Wall) & Approach Slab Interaction

I-73 Taxiway End Bent Design Components
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Soil (Nail Wall) & Approach Slab Interaction

How would it affect the Soil Nail Wall Design?
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Soil (Nail Wall) & Approach Slab Interaction

How would it affect the Approach Structural Slab Design?
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Soil (Nail Wall) & Approach Slab Interaction

How would it affect the Abutment Wall Design?



05/05/2015

10

19

Other Geostructural Interactions

Soil Nail Wall   Reinforced Earth behind 
Abutment Wall  End Bent Piles 
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Questions for further thoughts ….

►Benefits of Better Understanding of Geostructural 
Interactions

►Knowledge Database … Learning from others

►How to better understand Geostructural 
Interactions? …. “Put yourself into the system”

►Is Finite Element Analysis a useful tool?

►Finally, Geostructural Interface/Interaction also 
means …

Interactions/Communications between 
Geotechnical and Structural Engineers!
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Q&A

21

Thank you!

Bon Lien, PE, PhD

Amec Foster Wheeler

Bon.Lien@amecfw.com

(704) 357-5613
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