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Abstract

Excessive differential settlement along bridge approach is commonly found in Bangkok and
its vicinities, causing driver discomfort, reducing road safety, and increasing maintenance cost. The
main cause of the problem is due to differential compressibility of soil foundations. For example, the
highway embankment was constructed on a soft foundation or on short friction piles, and has a large
settlement. Whereas the bridge structure was rested on long end-bearing piles, and has a very small
settlement.

This research observed the long-term settlement behavior of 4 bridge approach structures,
including Approach Slap on Ground, Approach Slab on Pile and EPS GEOFOAM which is a light
weight material replacing the backfill at the bridge abutment. One-Dimensional Consolidation
Theory, together with Elastic Theory and equivalent foundation approach were used for the settlement
analysis. The analysis results were in a good agreement with the observed long-term settlement
behavior.

However, the study reveals that the foundations of the bridge approach structure were not
appropriate design with the subsoil conditions, causing bumping along the bridge approach. The
complexity of the settlement analysis and tedious procedure were major difficulties. A designer also
requires background of geometric design of vertical curve for highway engineering as well as a well
knowledge on soil mechanics and foundation design. Many contractors use the recommended
standard drawing of bridge approach structure without checking the real subsoil condition and lack of
understanding of long-term settlement behavior. Therefore, this research had developed the KU-
Bridge Abutment 1.0 program to help on the foundation design of the bridge approach structure. The
program incorporates a highway geometrical design as well as long-term settlement analysis of soil
mechanics. The KU-Bridge Abutment 1.0 program was developed from the Visual C# program, and
has been proved with the observed data from the field. The program could help a designer to
minimize the trial and error process for selecting appropriate pile length. It is user friendly, runs on

Windows operation system, and the results are easily presented in table and graphic format.
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