RIS A SANFEARE | SCIENCE TECHNOLOGY AND SUSTAINABLE DEVELOPMENT

teiaR - E G ER T 1T /7 DESEESAT 0TS

DR
1R T EEeRESRREEEEERIIN=, I &R A 518060
2. RYIKRFRMRIZ SEREREREAR, T4 Rl 518060
3. RIIRFEARSIIBET RS, & iR 518060
DOI: 10.61369/SSSD.2026070039
i E : AETH-REBTERATERS | / | SEEEEHRRTAREECNSG, RARORRE (NDB) it#E=mZiidits
HFEGMEX (DIC) H#R, RAMAR T AREKRLERE (150, 300, 450, 600 °C) KA (15° . 30° .
48° ) ZETHRRENERMAFE, EREA: K - RENEESHIBERENAIENSHHMEE, BEREH
EFHSUNESHESR, DIC ERER, RAXNKNTIHEFEER/MBUEE, REEPEERBEASMESE, SR
A TEYINE SESH,
X 8 @ : THRE BR-REWEE |/ | SERRH; BREE; #FEGEX (DIC) ; MTHEK

Study on the I/1I Mixed Mode Fracture Behavior of Granite under Thermal-
Hydrothermal Nitrogen Shock Loading
Luo Yuging"?®
1. National Key Laboratory for Intelligent Construction and Healthy Operation & Maintenance of Deep Earth Engineering,
Shenzhen, Guangdong 518060
2. Research on Deep Earth Science and Green Energy, Shenzhen University, Shenzhen, Guangdong 518060
3. College of Civil and Transportation Engineering, Shenzhen University, Shenzhen, Guangdong 518060

Abstract : To investigate the mixed—mode I/Il fracture behavior and its evolution mechanism of granite under
thermal - liquid nitrogen shock, three—point bending tests on notched deep beam (NDB) specimens
combined with digital image correlation (DIC) were conducted. The effects of different heat—treatment
temperatures (150, 300, 450, and 600 ° C) and crack inclination angles (15° , 30° , and 48° ) on
fracture responses were systematically analyzed. The results indicate that thermal - liquid nitrogen
shock significantly degrades the load—bearing capacity and fracture resistance of granite, with
temperature being the dominant factor controlling fracture deterioration.DIC results reveal pronounced
strain localization near the crack tip, with increasing concentration intensity at higher temperatures.
Under larger inclination angles, shear strain becomes dominant in the fracture process.

Keywords : dry hot rock; thermal-hydrogen nitrogen shock; type I/ll composite fracture; fracture
toughness; digital image correlation (DIC); strain field evolution
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