
UTC Project Information – National UTC TriDurLE 

Project Title 

University 

Principal Investigator 

Total Project Cost 

Funding Source(s) and  
Amount Provided (by each 
agency or organization)  

Start and End Dates 

Brief Description of 
Research Project   

Describe Implementation of 
Research Outcomes (or why 
not implemented)

Impacts/Benefits of 
Implementation (actual, 
not anticipated)  

PI Contact Information

Agency ID or Contract
Number



Web links 

• Reports
• Project website

 Place Any Photos Here 


	Project Title: Assessment and Evaluation of Post-Liquefaction Lateral Spread Impact on Bridge Deep Foundations  
	University: Alabama A&M University Department of Civil and Mechanical Engineering Normal, AL 35762 
	Principal Investigator: Mohamed Ashour
	PI Contact Information: mohamed.ashour@aamu.edu  (256-372-4145)
	Funding Sources and Amount Provided by each agency or organization: One hundred percent cost-share fund of $120,343.5 (100% federal fund
versus 100% match from Alabama A&M University).
	Total Project Cost: $120,343.5 UTC and $120,343.5 (match) Alabama A&M University 
	Agency ID or Contract Number: OSP # 16278
	Start and End Dates: October 1, 2020 through September 30, 2023
	Brief Description of Research Project: Durability and serviceability of bridges and their deep foundations could be at high risk due to the vulnerability to unexpected and underestimated post-liquefaction lateral soil spread destructive forces. The proposed work quantifies the mobilized damaging forces acting on the bridge foundation pile groups with caps as a result of the post-liquefaction triggered lateral soil spreading.  The interaction mechanism between the pile group foundation and surrounding soil layers is determined based on soil/pile properties and the variation of the excess porewater pressure ratio (ru) in the near-field.  The proposed technique allows the evaluation of the lateral loads acting on the individual piles in the group and pile cap during and after the phase of lateral spreading where the strength of the liquefied soil around the pile group varies with the variation of the near-field porewater pressure, as the lateral spread forces continue to grow with soil spreading.  

The Strain Wedge (SW) model technique cited in AASHTO (2016) for the analysis of piles and pile groups is utilized in the proposed research work.  Durability and serviceability of bridges and their deep foundations could be at high risk due to the vulnerability to unexpected and underestimated post-liquefaction lateral soil spread destructive forces. The proposed work quantifies the mobilized damaging forces acting on the bridge foundation pile groups with caps as a result of the post-liquefaction triggered lateral soil spreading.  The interaction mechanism between the pile group foundation and surrounding soil layers is determined based on soil/pile properties and the variation of the excess porewater pressure ratio (ru) in the near-field.  The proposed technique allows the evaluation of the lateral loads acting on the individual piles in the group and pile cap during and after the phase of lateral spreading where the strength of the liquefied soil around the pile group varies with the variation of the near-field porewater pressure, as the lateral spread forces continue to grow with soil spreading.  

The SW model has the capability of analyzing laterally loaded pile groups with caps ( Ashour et al. 2004a; Ashour and Ardalan 2011a; Ashour et al. 2019), piles in partially and fully liquefied soils (Ashour and Norris 2003; and Ashour and Ardalan 2012), isolated piles under lateral spread (Ashour and Ardalan 2011b).  

	fill_13: The developed model/technique, which is compiled into a software
package, allows the designer to predict the response of the pile group (bridge foundation) subjected to lateral soil spread  (mobilized soil-pile resistance along with pile lateral deflection and moment)  under existing soil lquefaction and lateral spread potential. Such a scenario/mechanism most probably takes place after the earthquake (i.e. post liquefaction). Since the presented technique monitors the variation of excess pore-water pressure (i.e. soil shear resistance) , a more realistic pile-group response (soil-pile resistance) can be predicted compared to the current practice.
	Web links  Reports  Project website: A final report and a software package of the proposed research work is submitted by the end of the project period.
	Text5: The proposed work will be integrated into a software package that employs soils and pile properties along with earthquake parameters, as input data.  The software detects the development of soil liquefaction, subsequent lateral spreading and variation of porewater pressure (i.e. varying soil strength) and calculates the response of the pile group under the growing lateral spreading force (i.e. pile’s deflection, moment and shear force). 



