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ABSTRACT

Understanding the shear behavior at the rock—soil interface is crucial for various
underground engineering applications, including pile foundations, tunnel linings, and
retaining structures. Among the influencing factors, the surface roughness of the rock
interface plays a pivotal role in mobilizing shear strength by affecting mechanical
interlocking and frictional resistance at the contact surface. This study investigates the
influence of interface roughness on shear behavior, quantified using Barton’s Joint
Roughness Coefficient (JRC). However, obtaining natural rock specimens with controlled
JRC values remains a challenge. To address this, specimens with varying JRC (i.e.,
profile No. 1, 5, and 10) were fabricated by casting gypsum into molds produced via 3D
printing, enabling idealized and repeatable control over surface roughness. Direct shear
tests were then conducted to evaluate the corresponding shear strength. Experimental
results reveal that shear strength increases with increasing JRC due to enhanced
mechanical interlocking and frictional resistance. The outcomes of this study are
expected to provide a more quantitative understanding of interface shear behavior,
thereby supporting more reliable design of tunnels and underground structures.

REFERENCES
Nick Barton, Changshuo Wang, Rui Yong, Advances in joint roughness coefficient
(JRC) and its engineering applications, Journal of Rock Mechanics and Geotechnical
Engineering, Volume 15, Issue 12, 2023, Pages 3352-3379
Xiongying Ma, Hang Lei, Xin Kang, Examination of interface roughness and particle
morphology on granular soil-structure shearing behavior using DEM and 3D printing,
Engineering Structures, Volume 290,2023
Yue Wu, Yating Deng, Xuefu Zhang, Lang Liu, Chunfeng Zhao, Jiaqi Zhang, Guoging
Ren, Analysis of the Sand-Concrete Interface Shear Behaviors Considering the Soil
Unloading and Interface Roughness Effects, KSCE Journal of Civil Engineering,
Volume 28, Issue 9, 2024, Pages 3699-3707

) Undergraduate Student
2) Assistant Professor


mailto:ckwogh3234@pukyong.ac.kr

The 2025 World Congress on
Advances in Structural Engineering and Mechanics (ASEM25)
BEXCO, Busan, Korea, August 11-14, 2025



