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Flexural Behavior and Influence Factors of Reinforcement Interface of
UHPC Wet-Joint

HUO Wenbin', ZHANG Yang®, HUANG Longtian', CHEN Bei*
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2. College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: The interfaces between five types of reinforcement ultra-high performance concrete(UHPC) and
normal concrete(NC) were evaluated with respect to their crack resistance, flexural capacity and failure
modes by the flexural behavior tests, namely rectangular with holes, rectangular with high reinforcement,
wedge-shaped and diamond-shaped reinforcement interfaces. The influences of treatments of NC surface,
moisture degrees of NC, ages of UHPC and curing conditions on the crack resistance of UHPC-NC inter-
face were investigated by the NC-UHPC-NC specimens’ direct tensile tests. The results demonstrate that
cracking strength and {lexural capacity of the reinforcement interfaces between UHPC and precast NC are
better than that in the intact NC deck. The failure occurs in the precast NC components in most cases. The
roughened or concave-convex NC surfaces, saturated by NC substrate and 60 ‘C steam curing can signifi-
cantly improve the crack resistance of the interface, the 86. 1% of 28 d cracking strength of the UHPC-NC
interface can be achieved at the early age of 3 -7 d, and cracking strength developes slowly after 28 d.
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Table 1 Mix proportion of UHPC kg/m’
Wat
. Silica  Quartz Quartz @ .er Steel
Cement reducing ~ Water .
fume sand  powder fiber
agent
771.2  154.2  848.4  154.2 20.1 180.5  157.5
%2 UHPC %1 NC i) 1 5 M gk
Table 2 Mechanical properties of UHPC and NC MPa
. Compressive Elastic Flexural
Material
strength modulus strength
UHPC-N 143. 2 4.20X10" 21.4
UHPC-60 156. 1 4.72X10" 25.6
NC 40. 2 3.28X10" 6.2
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Table 3 Parameters of specimens

Index MN RJ1 RJ2 RJ3 W] DJ
Amount 1 2 2 2 2 2
Joint configuration Rectangular Rectangular Rectangular Wedge Diamond
Interface treatment Rough Rough-+hole Rough Rough Rough
Reinforcement ratio/ % 2.01 2.01 2.01 3.52 2.01 2.01
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Fig. 1 Size and reinforcement arrangement of joint specimens(size: mm)
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Fig. 3 Failure modes of specimens
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Table 4 Load characteristic values of specimens kN

First crack

Specimen First crack Location of load of Failure Location of
oad o

No. load first crack interface load  main crack
MN 23. 8 NC 117.6 NC
RJ1-1 22.5 Interface 22.5 111.6 Interface
RJ1-2 24.5 Interface 24.5 115.0 NC
RJ2-1 22.6 NC 30.2 119.0 NC
RJ2-2 27.6 NC 38.2 128.0 NC
RJ3-1 25.0 Interface 25.0 139.2 NC
RJ3-2 26. 8 Interface 26. 8 146. 4 NC
WJ-1 24.0 NC 30. 1 123.1 NC
WJ-2 25.2 NC 32.9 130. 5 NC
DJ-1 23.2 NC 45.8 112.5 NC
DJ-2 25.2 NC 47.6 120. 3 NC
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Fig. 4 Load-interface crack width curves of specimens
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Fig. 6 Direct tensile specimen and test setup(size: mm)
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Table S5 Test parameters

Parameter Detailed situation

Wire brushed(Wb) ., Rough(Ro),
Hole+Rough(HR), Groove+ Rough(GR),
Diamond -+ Rough(DR)

Moist d Air surface dry(ASD), air surface wet(ASW) ,
osture degree saturated surface dry(SSD)

Treatment of
NC surface

Curing age

3. 7,28, 180
of UHPC 8. 180d

Normal-temperature curing 28 d,

Curing condition
& steam curing 72 h at 60 C
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