W5TH E1W Tr B o# %

2025 411 A Engineering Construction

LR

2

AR 1 B = 3R 1 24 R R WL BT R R

x M, # =L

5 (e T e 14 B2 ) T 400080)

WE:REBRL &R ENREREA AW e A FRT ARE K EEARBIT R BT R &R AR
FERAEREFNE LEs SEERERARNENFHERAPGIHAREXEE, XERIEESNTEN
AR ERBHHEEXBR, RAERTREERA BN E N FHEERBGENHA TSR ERE, AKX
WK e EZAYEHFHRETMXBREYHRAIAE WBEAE LR 2R R BELXFWELSEE LAH
BN NEBREENF SR ETREAS, R e A WEARREY W, AR ENE N F5 BT RE W NEE
TR 2) WM SRAE T LT 4 ok Fn 2L SUE AL A E AL K B3R ) A R R B, R R E R R
THHEWIRT MRS ERERFRNE, HOAMATYT RERERR 57 £ T EEEH;3) £ THRRKE.
HUEEMEFBRESS B TRIE K S WARE TR, XA R FEG M E LA S S a ENS AR AR5 #
TCE BB T E AN B E R TR & R SUE N MAER R, FFRERT N IEERN THK
B E I AR T SRR AE R AR R AL A R RS E

KPR AR, RERN; BaEA; HEEN

HE4 %S .P588. 1271 SHRERERD A T EHE 1673 —8993(2025) 11 —0001 — 10
doi: 10. 13402/j. gejs. 2025. 11. 132

Research progress on physical and mechanical properties and
damage mechanism of thermally damaged granite

WU Yang, TAN Li
( China Metallurgical Construction Engineering Group Co.,Ltd. , Chongqing 400080 , China)

Abstract: The damage and failure of rock caused by temperature effect has been widely concerned by the rock mechanics
community. As a common bedrock of deep mining, geothermal development and high-level radioactive nuclear waste
disposal , granite is very important for the study of its physical and mechanical characteristics and damage mechanism after
temperature action. In this paper, the research progress and achievements of physical and mechanical properties and
damage mechanism of granite after temperature action are systematically reviewed by sorting out and analyzing the relevant
literatures on thermal damage of granite at home and abroad. The results show that:1) The change of macroscopic physical
and mechanical properties of granite is obviously affected by temperature. For example , with the increase of temperature , the
physical parameters such as volume and permeability of granite show an upward trend, while the mechanical parameters
such as tensile strength and compressive strength show a downward trend.2) The fine and microscopic morphology
characteristics can explain the reasons for the change of macroscopic physical and mechanical properties of granite from the
perspective of mineral composition and crack evolution. Under different temperature effects , different mineral compositions

of granite will undergo a series of reactions, and the development and expansion of cracks will cause granite to produce
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different degrees of damage. 3) The thermal damage equation of granite can be established based on the parameters such as

longitudinal wave velocity, elastic modulus and rock strength. The crack evolution law and damage characteristics of granite

under temperature effect can be intuitively analyzed by real-time monitoring technology such as digital image and acoustic

emission and numerical simulation methods such as finite element and discrete element. The research results are expected

to provide reference for the study of macro, meso and micro scale response characteristics and damage correlation

mechanism of granite under temperature effect.

Key words: granite; temperature effect; coupling effect; numerical simulation
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