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ABSTRACT

The utilization of precast wall panels has gained prominence due to its potential for
enhancing construction speed, quality, and sustainability. One critical aspect of precast
construction is the connection between wall panels, where it is one of the proven to be
the weakest link in the system. Rigidity of the connection between panels was also a
point of concern. This study was a part of bigger project in developing a new precast
wall system with recycled concrete aggregate (RCA) and expanded perlite aggregate
(EPA) in partial replacing natural fine aggregate, with primary and secondary objectives
were to investigate the mechanical performance of the dapped wet connection models
and their variations which are dapped wet (T1), horizontally lightly reinforced dapped
wet (T2), vertically lightly reinforced dapped wet (T3), and cross dapped wet (T4) in
the vertical wall-to-wall connection in application for precast wall panels, by focusing
on shear load, respectively. The third objective was to assess the damage occurred with
respect to their crack propagations through visual inspection, which was then verified
using acoustic emission (AE) technique in the fourth objective. The investigation
includes experimental testing that includes three pair of specimens for each connection
type which are then subjected to shear loading to evaluate their shear strength capacity,
strain, and connection flexibility behaviour as well as the resulting crack propagation
throughout the test. The test was verified through Acoustic Emission (AE) technique
using Location Events and Energy Level (eu) parameter. In terms of maximum shear
load, the proposed T2 (230.06 kN) sample shows significant improvement when
compared to their control, followed by T1 (143.35 kN), and T3 (109.22 kN). Sample of
T4 (171.18 kN) however show a significant drop in maximum shear load compared to
its control (225.5 kN). All proposed samples of T2, T3, and T4 shows a diagonal crack
pattern on the wall panels, with T4 shows the most distinctive diagonal crack paths due
to the geometrical confinement of the connection. AE overlay maps confirmed that
cracking initiated and intensified primarily in the interface region, with sample of T4
follows complex fracture evolution, albeit with lowest peak AE energy. In conclusion,
T2 and T3 emerged as the most structurally reliable in terms of shear loadings where
the incorporation of light reinforcement, combined with the use of RCA and EPA
offered a well-balanced trade-off between strength, stiffness, flexibility, as well as
ductility. The findings of this study will contribute to a better understanding of the
behavior of dapped wet connection and its variations and provide preliminary guidance
for their design in precast concrete wall panels.
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CHAPTER 1
INTRODUCTION

1.1  Background of Study

In the contemporary construction industry, the Industrialised Building System
(IBS) has emerged as a transformative force, revolutionizing traditional building
practices through its emphasis on efficiency and innovation. The IBS, characterized by
its streamlined and prefabricated components, has become instrumental in addressing
the increasing need for swift, cost-effective, and sustainable construction solutions.
Among the various components of IBS, precast wall panels play a pivotal role, serving
as essential elements that contribute to the overall efficiency and quality of construction
projects.

According to the Construction Industry Development Board (CIDB) Malaysia,
IBS is classified into five categories: precast concrete framed buildings, precast
concrete wall buildings, reinforced concrete buildings with precast concrete slabs, steel
formwork systems, and steel-framed buildings and roof trusses. Typical IBS precast
concrete components used in Malaysia's construction industry include structural
elements, non-structural elements, and connections (CIDB, 2017).

Precast wall panels, particularly when used in non-load bearing applications,
offer numerous advantages in terms of speed and ease of construction. Vertical wall-to-
wall connections, which link these panels together, are critical in ensuring the panels’
stability and overall structural integrity. While these walls are not designed to bear
significant loads, the connections still need to be carefully designed and constructed to
ensure proper alignment, resistance to environmental factors, and longevity of the
system. Traditional connection methods, such as grout-filled with steel connectors, can
sometimes lead to issues related to alignment, cracking, and durability. These problems
can compromise the overall performance and longevity of the system. The quality of
the connections can impact the performance of the wall system, especially in terms of
minimizing movement, preventing cracks, and maintaining durability over time. To
overcome these challenges, this research proposes the development of an alternative
connection design that enhances durability, reduces cracking, and improves the overall

alignment of non-load bearing walls in IBS applications.





