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ABSTRACT

Joint Design of Precast Beam With Ultra-High Per formance

Concrete Applied

Choi Yong Jun

Advisor @ Prof. Cho Chang-Geun, Ph.D.
Depar tment of Architectural Engineering,
Graduate School of Chosun University

Since the precast structure assembles the members made in the factory on
site, it is not easy to secure the structural performance to resist
earthquakes compared to the integrated cast-in-place concrete structure
compared to the cast—in—-place concrete structure. This study examines the
existing precast joint design, and based on this, proposes the design
strength formula of the precast joint to which UHPC is applied and the design
strength of the precast beam.

Therefore, the material properties were studied through the mechanical
experiment of ultra-high-performance concrete materials, and the joint design
formula of precast concrete beams to which ultra-high-performance concrete
was applied was proposed. To verify this, a bending fracture type precast
beam and a shear fracture type precast beam were manufactured and tested. The
proposed formula was verified by comparing the result obtained through the
experiment with the design value through the proposed formula. As variable
conditions in the study, the joint length was 100mm and 120mm at the joint
with non-shrinkable mortar, high-performance concrete, and 1.5% of steel
fiber mixed in the joint and the joint with a loop joint type.

As a result of the experiment, the initial cracking load, maximum load,
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and maximum strength of precast beams to which high-strength concrete and
ultra-high-performance concrete were applied were higher than general
concrete beams and precast beams to which non—shrinkage mortar was applied.
There was little difference in the result values according to the length of
the loop joint. Similar results were obtained when the proposed formula and
the experimental values proposed in this study were compared, but overall,
the values were slightly lower than the experimental values. However,
considering that the design formula is conservative, it is considered to be

an appropriately estimated result.
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R(S) 24.9 1.2 47.2 2.4 104.1 7.1
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S12-U 42.9 1.5 121.4 2.2 150.4 14.3
S12-US 45.9 1.7 146.4 6.2 164.4 12.0
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