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Abstract

This research is composed of four main areas: Sustainable Construction Materials,
Advanced Geotechnical Engineering, Ground Improvement Techniques and Sustainable Road
Engineering. In the Sustainable Construction Materials, the recycled materials such as mud flood
soil, water treatment sludge and recycled asphalt pavement were used as aggregates to develop
cement based construction materials. Advanced laboratory testing, constitutive modeling and
numerical analysis of geotechnical problems are included in the Advanced Geotechnical
Engineering. The Cam Clay model was extended to predict shear and compression behavior of
natural clay inside and on the yield surface. The application of numerical simulation to examine
geotechnical failure mechanism of earth structure was also reported. Research into chemical
stabilization and earth reinforcement is included in Ground Improvement Techniques. The
success of various types of cementing agents such as lime, cement, gypsum and geopolymer on
the problematic soils in both low and high water contents was reported to understand the factors
controlling the strength gain. Results of physical model tests on the Kenaf geotextile reinforced
soft clay ground, interface shear tests on the geogrid reinforced recycled concrete aggregates,
and full-scale tests on the bearing reinforcement earth wall were reported to illustrate the
effectiveness of both extensible and inextensible earth reinforcements in solving geotechnical
problems. The practical design method was moreover suggested, which is useful in term of
engineering and economical perspectives. In Sustainable Road Engineering, innovative
technologies with recycled waste materials for road structure (base, subbase and subbase)
including industrial by-products and Construction and Demolition (C&D) materials were
presented, which has significant environmental, social and economic benefits. Industrial by-
products included Fly Ash (FA), Rice Husk Ash (RHA), Granulated Blast Furnace Slag (GBFS),
Calcium Carbide Residue (CCR), Lime Kiln Dust (LKD), Cement Kiln Dust (CKD), Recycled
Tire Crumb (RTB), and Melamine Debris (MD). The recycled C&D materials included Waste
Foundary Sand (WFS), Recycled Asphalt Pavement (RAP), Recycled Concrete Aggregate
(RCA), Recycled Crushed Brick (CB), Recycled Plastic Granules (RPG), and Recycled Glass
(RG). The application of polyvinyl alcohol to improve the flexural behavior of rigid pavement

and of fibers to improve dynamic response of flexural pavement is also reported.
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