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Abstract: [ Objective] The wet joint is the key factor that influencing the mechanical property and durability
of bridges with transverse multi-girder system. The study based on a bridge with transverse multi-girder system
on Zhengzhou-Luanchuan expressway. The ultra-high performance concrete (UHPC) was used for the bridge
wet joint. [ Method] 12 full-scale specimens were design and tested for flexural behaviour. The influences of
reinforcement configuration, reinforcement length, wet joint interface shape and reinforcement ratio on crake

load and ultimate bearing capacity of UHPC wet joint were investigated. [ Result] The weak point of specimen
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with UHPC wet joint is the joint between wet joint and precast slab. However, when specimen failure, the
concrete at precast slab compression zone crushes, and no cracks appear on wet joint. The capacity of
transverse UHPC wet joint can be equal to or exceed the cast-in-place bridge deck. When the reinforcement lap
length exceeds 10 times the reinforcement diameter, further increasing the lap length has no significant effect on
the joint bearing capacity. The use of UHPC can simplify the form of reinforcement lap in wet joints. It is
helpful to improve the crake load and ultimate bearing capacity of wet joint by using the U-shape reinforcement
rhombus-shape wet joint, and increasing reinforcement ratio. Compared with linear reinforcement, the U-shape
reinforcement has higher bending stiffness in elastic stage, but their ultimate bearing capacities are quite close.
[ Conclusion] Considering in-situ construction techniques and other influencing factors, it is a relatively ideal
construction method that employing UHPC wet joints and straight lap joints for reinforcement with a lap length
no less than 10 times of reinforcement diameter. It is beneficial to reducing lap joints welding and omitting
vibration. The current ‘ Specifications for Design of Highway Reinforced Concrete and Prestressed Concrete
Bridges and Culverts’ (JTG 3362—2018) can be used to calculate the flexural behaviour of UHPC wet joint
specimen. The average ratio of theoretical value to experimental value is 0. 90.
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Table 1 Specimen design parameters

MY WY OREBR WA m IR PRI LT
mm PUEMREE/MPa

A A 100 1.13 56
B-1 iy 2 HLIE 120 (10d) 100 1.13 52
B B-2 a2 HL&IE 180 (15d) 100 1.13 52
B-3 T HLIE 240 (20d) 100 1.13 52
C C ESiZ HLIE 240 (20d) 100 1.13 52
Y HA 120 (10d) 80 1.35 52
D D-2 a2 HAE 180 (15d) 80 1.35 52
D-3 iy HE 240 (20d) 80 1.35 52
E-1 Lty TR U 100 1.13 56
E E-2 MY TR U B 100 1.13 56
E-3 iy TR U B 100 1.13 56
F F Vi8] 2 —R U B 180 (15d) 100 1.13 52

TE: R A VBRGNP, X0 B2 N TRRBOTEE,; VMR, p MFEATR, 4 WA EAR,

%2 UHPC BA&LL (8 kg/m’)
Table 2 Mixture proportion of UHPC (unit: kg/m*)
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Fig. 4 Load-displacement curves of specimens
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