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Study of adhesion properties of UHPC-NC interface
considering roughness and size effects
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Abstract: The bond performance between newly cast UHPC and existing concrete determines the reliability of
the reinforced structure, while interfacial roughness and size effects significantly influence the bond strength
between UHPC and existing concrete (NC). Based on the bonding failure mechanism at the UHPC-NC
interface, a theoretical model for the ultimate shear strength at the interface was proposed. By summarizing and

selecting existing direct shear test data, the shear bonding performance of the UHPC-NC interface under

W #5 B #8:2025-09-15
EEWHE:[HEK A KPAIE4 (52378125)
YE & B v BRBH P (2001- ), 55, 32 B DA iR 5 + 4 220 5 F 5%, E-mail:oyb_csust@163.com.
PH GREME#R) W, #2082, 1442 5 W, E-mail:jianxinpeng@csust.edu.cn,
Received: 2025-09-15
Foundation item: National Natural Science Foundation of China (No. 52378125)
Author brief: OU Yangbo (2001- ), main research interest: reinforcement of concrete bridges, E-mail: oyb_csust@163.com.

PENG Jianxin (corresponding author), professor, doctorial supervisor, E-mail:jianxinpeng@csust. edu. cn.



2 K5 3% £

FAROF & L)

% XX A

different interface roughness and interface height conditions was investigated. Analysis of experimental data and

results indicates: UHPC-NC interface bond strength increases with rising roughness; however, when roughness

exceeds 3.0, components become prone to matrix failure. At the same roughness level, the interfacial bond

strength first increases and then decreases with increasing interfacial height. Compared to a 100 mm interfacial

height, the bond strength at 250 mm increases by 34.28% , while at 440 mm, it significantly decreases by

23.55% relative to 250 mm. The average shear stiffness decreased by 54.09% when the interface height

increased from 100 mm to 440 mm. Finally, based on experimental data and analysis results, a UHPC-NC

interface bond strength model considering roughness and interface height was established, the model’s validity

was verified through comparison with existing shear models and external data. The interfacial bonding

performance and bonding strength model of UHPC-NC studied in this paper can provide reference for

engineering structural design and application.

Keywords: damage mechanism; interface adhesion performance; interface roughness; size effect; bond

strength model
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