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Road construction is an essential infrastructure development for transportation
and driving the country's economy. The road network in Thailand is expanding
annually. Most roads are designed to accommodate increased traffic volumes for 15-
20 years of service. However, the rapid increase in traffic volumes combined with the
heavy truck loads exceeding legal limits has caused road damages due to the
settlement of road structures, especially at the bridge approach slabs. The traditional
solution in Thailand is to demolish the existing road structure and build a new one,
which requires long periods of road closure and high maintenance costs, significantly
impacting the transportation system and causing a loss of benefits in the transportation
business. PU foam injection technology is an alternative technique that can solve the
problem of pavement settlement. It has become trendy in the country because it can
solve road closure problems and reduce repair budsets. However, applying this PU
foam injection technology still needs to improve standards for controlling production
quality and monitoring performance based on engineering principles.

This thesis consists of a laboratory study of PU foam's compressive strength
and microstructure and its applications to repair pavement structures that have
collapsed from use, both in the case of flexible and rigid pavement surfaces. The first
part presents the influence of the amount of polyol, the ratio of polyol to isocyanate
(p/d ratio), and the mixing temperature of polyol and isocyanate on the compressive
strength and the microstructure. The second part of the thesis presents case studies
of the road maintenance using shallow and deep PU foam injection techniques for
both concrete and asphalt concrete pavements.

From the results of both parts of the study, the research has proposed a

guideline for applying the PU foam injection technique to solve the problem of road



settlement based on engineering principles. The guideline included methods for
surveying physical characteristics, planning, safety measures, quality control, and
preparing performance reports. This guideline can be extended to develop a working
standard for relevant agencies such as the Department of Highways, the Department
of Rural Roads, and the Department of Local Administration for repairing road
settlements that will support the sustainable development of the country's

transportation system.
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