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The objective of this thesis is to develop of precast concrete beam-column
connections joint, This test compares the bond strength of reinforcement in normat
concrete (NC) and ultra-high performance concrete (UHPC) with pull-out tests, lap-
splice tests with and without hooks. This is especially useful in reducing the amount
of reinforcing steel at the connection points of prefabricated concrete building

elements and columns. Including reducing construction time but maintains strength.

The first and second chapters present the statement of the problems and the
objectives of this study. Summary of advantages and disadvantages of precast concrete
building construction. Including past research results related to ultra-high performance
concrete, steel fibers, bond strength of reinforcement in concrete. and the force

transfer mechanism at the concrete beam-column building member connection.

The third chapter studies the bond strength from pull-out tests. of
reinforcement DB12, 16 20 and 25 where the parameters are rebar diameter (D),
spacing (s), lap-splice length (L), and hook length (L.;). The study presents an equation
for calculating the bond strength of pull-out test (s=90) which is Tyeng = 11.64v(fc’/D).
At the distance between the reinforcement bars, it was found that the cohesive
strength increased with increasing distance. The highest bond strength occurred at the
reinforcement spacing S = 3 and the lowest at the reinforcement spacing S = 1. The
reduction factor for spacing reinforcement has been determined for the above
equation to be 0.75 for ultra-high performance concrete and 0.6 for normal concrete.
The hook length of the reinforcement revealed that the bond strength of the

reinforcement increases with the spacing the reinforcement lap-splice length (L,) and



(\%

the hook length (L,) increased. At the lap-splice length L, = 4D and hook length L, >
3D, the bond strength of the reinforcement is higher than that of the pull-out test
(s=o0). Due to the longer bend distance, there is a greater surface contact with the
concrete. Thus, reducing the concentration of stress. As a result, the cohesive strength

increases.

Fourth chapter presents a full-scale experimental study on beam-column
joints constructed with ultra-high-performance concrete (UHPC) to validate a proposed
bond strength equation and splice length design scheme. Six connection configurations
were tested under static loading, with varying lap splice lengths (L; = 4D to 9D) and
hook lengths (L, = 3D to 4D). The results demonstrated that joints with L; = 8D and
sufficient hook length could develop yielding and even bar rupture without slippage,
indicating ductile failure. In contrast, joints with short splices or inadequate hook
anchorage experienced premature bond failure. The best performance was observed
in the LS9 specimen (L; = 9D), which confirmed the model’s accuracy. This
investigation highlights that RC-based design principles cannot be directly applied to
UHPC due to different bond characteristics, and confirms that UHPC-specific detailing

is essential for ensuring safe and efficient structural connections.

The fifth chapter presents the conclusions of this study. The recommendations
for future work were also presented in this chapter. The use of Ultra-High-Performance
Concrete (UHPC) in beam-column joint applications proves to be beneficial in terms

of engineering efficiency, construction economy, and long-term structural durability.
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