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Abstract

This thesis studies the behavior of precast concrete load bearing walls of residential
houses by using the standard single two-story house from the Aur-Arthorn project of the National
Housing Authority of Thailand as a case study. Most of the structural precast walls being studied
have special characters such as openings for doors and windows for which they cannot be
analyzed by a conventional analysis method. Therefore, commercial software “SAP2000” is
utilized as an analysis tool for the study. From the construction steps, one can categorize the
behavior of precast concrete load bearing walls into three stages; the casting and removing stage,
the lifting stage, and the service stage. For each stage, structural models for the precast walls are
generated and analyzed.

For the casting and removing stage, the precast concrete walls have only their self-weight
as an applied load. The support condition for these walls will be pinned at one end and two lifting
points at the other end. In this stage, stress analysis and design are performed to prevent cracking
due to flexural tensile stresses. In addition, the strength for shears and bending moments is also
checked to avoid breaking of the walls at ultimate. During the Lifting stage, the walls’ self-weight
generate tensile stresses throughout the wall panel and may cause some cracking. One must
consider the design for these stresses to prevent concrete from cracking as well as the strength
design of reinforcements to resist the occurring tensile forces. Finally, for the service stage,
compressive and tensile stresses of the walls are considered. The compressive strength of each
wall sustaining the dead and live loads from floors and roofs is also checked. In addition, the

analysis and design for the flexural and shear strength of corbels supporting slabs are carried out.




From the study, it was found that the compressive strength of concrete (f ;) required to
prevent concrete cracking during the casting and removing stage has enough capacity to resist the
tensile stresses that occur in the lifting stage as well as the compressive stresses at the service
stage. Besides, only the minimum amount of reinforcement for walls recommended by the
standard design codes is sufficient for strength requirements, 1e., flexural strength during the
casting and removing stage, tensile strength during the lifting stage, and compressive strength
during the service stage. For the corbels supporting slabs, the concrete has enough strength to
withstand the shear and moment from eccentricity in which only minimize reinforcement for
bending is required. Moreover, it was found that the narrow areas between openings as well as the
edge of the walls result in very high stresses during the casting and removing stage which 1s
impossible to design for f c to resist these high tensile stresses. As a result, special flexural

reinforcements (o resist the resulting tensile forces are to be designed.
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