
 

  

 

  

 

  

[ ]April 2016 

PROBLEM 
Full-scale load tests on laterally loaded piles are desirable for providing the 
experimental data needed to verify and/or develop new theoretical and 
empirical pile design methods. However, a literature review reveals very 
few reported full-scale lateral load tests on piles, even fewer are reported on 
battered pile group foundations, due to high cost and technical difficulty. 

Two approaches can be used to numerically analyze the lateral behavior 
of piles: simplified p-y methods and continuum-based finite element (FE) 
methods. However, the p-y methods are not adequate for describing the three 
dimensional nature of the pile group (e.g., geometry, spacing). The continuum-
based FE analysis is desirable for better simulation and understanding of the 
soil-structure interaction. 

Recently, a unique full-scale lateral load test was conducted on a fully 
instrumented battered pile group foundation at an eastbound pier (M19) of the 
new I-10 Twin Span Bridge over Lake Pontchartrain to assess the methodology 
used in the design and analysis of the battered pile group foundation and 
to evaluate its performance under lateral loading. The test report includes 
complete subsurface soil information and a large amount of measured data 
from the lateral load test (e.g., lateral deflections, moment distributions). 

The report information can be used to verify and calibrate a three-dimensional 
FE model for comprehensive analyses and parametric studies on the 
performance of battered pile group foundations and to develop the soil p-y 
curves needed for design. 

The objectives of this research study are to develop a three-dimensional FE 
model for simulating the behavior of a battered pile group foundation subjected 
to lateral loading, and to verify the model using results from a unique static 
lateral load test that was conducted at the M19 eastbound pier of the I-10 Twin 
Span Bridge. 

A three-dimensional FE model (Figure 1) will be developed to simulate the 
behavior of a battered pile group foundation subjected to lateral loading. The 
finite element model will be first verified and calibrated using the results of 
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full-scale load tests at the M19 eastbound pier. Once calibrated, the model will be used to conduct 
a comprehensive finite element parametric study to evaluate the effect of different variables and 
parameters on the lateral performance of the battered pile group. The results from the parametric 
study will be used to develop p-y curve models that represent different soil types and conditions in 
Louisiana, and to evaluate p-multipliers for potential implementation in software (e.g., FB-MultiPier, 
Midas) for future analysis and design of battered pile group foundations. 

IMPLEMENTATION POTENTIAL 
This research will provide a better understanding of the lateral behavior of transportation 
infrastructure subjected to both static and dynamic loads. The research results will be implemented 
in the design of pile group foundations for bridges and other transportation infrastructure built every 
year in Louisiana, resulting in a better, safer, and more cost-effective design methodology for bridge 
pile foundations subjected to lateral loading. 

Figure 1 
FE model for the battered pile group foundation 
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