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Abstract: Three ultra-high performance concrete-normal concrete (UHPC-NC) composite beams
with various thickness ratios were tested to study the static behavior and interface bonding
behavior, and the final failure of the specimens occurred at the interface, which showed that the
properties of UHPC-NC interface had a significant impact on the overall mechanical behavior of
composite members. Then the standard slant shear test was improved to measure the shear
mechanical behavior of UHPC-NC interface more accurately. A reliable two-dimensional finite
element model of UHPC-NC composite beam was constructed. The local damage gradient model

was used to simulate the damage of UHPC and NC materials, and the cementation force and
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friction force were combined smoothly. The coupling model of cementation and friction was
developed to simulate the failure behavior of UHPC-NC interface. The results show that the
coupling model of cementation force and friction based on micromechanics can effectively simulate
the interface behavior of composite beams, and the regularization operation can effectively
improve the stability of the model calculation process. The analysis and calculation results of the
finite element model are close to the loading test results of composite beams. The analysis and
calculation results of the finite element model reflect the changes of the normal and tangential
stresses of the interface, which provides a reference for the research of interface behavior. The
interface strength performance of UHPC-NC is very important, and it will determine the
mechanical behavior of composite components to some extent, which is worthy of further
discussion and research.

Key words: UHPC-NC; interface bonding behavior; static load test; gradient-enhanced damage;

cohesive-friction coupling
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Fig. 3 Illustration of Improved Slant Shear Test
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