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Study on mechanical properties and energy evolution of

Jinping deep buried marble

LOU Chendi', ZHANG Zhaopeng’, WU Shiyong®, ZHOU Jifang’, PENG Yuan',
Al Ting, LIU Yang?, ZHANG Ru"?, REN L’

(1. College of Water Resource and Hydropower, State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan
University, Chengdu 610065, China; 2. Key Laboratory of Deep Earth Science and Engineering for Ministry of Education, Sichuan
University, Chengdu 610065, China; 3. Yalong River Hydropower Development Co., Ltd., Chengdu 610051, China)

Abstract: Compared with shallow rock mass, the occurrence environment of deep rock mass is more complex, which
leads to the great difference between theri mechanical properties. The maximum buried depth of the tunnel in Jinping 11
hydropower station is more than 2 500 m, and the maximum ground stress of diversion tunnel is 70 MPa. It is of great
theoretical value and practical significance to study the mechanical properties of hard rock under high stress conditions.
Therefore, a series of static mechanical tests, including uniaxial and triaxial compression tests, were carried out
systematically on Jinping marble from 2 400 m depth by MTS815 rock mechanics test system of Sichuan University.
The test results show that the uniaxial compressive strength of Jinping marble is 180.43 MPa. With the increase of
confining pressure, the marble shows the mechanical characteristics of “ brittle-ductile-plastic” transformation, and
32.0 MPa is a demarcation point. At the same time, there are similar growth trends between the crack initiation stress,
crack damage stress and crack peak stress, and the decreasing trend of the brittleness index is gradually flattened. Under
low confining pressure, the elastic energy is dominant before the peak, while under high confining pressure, the
dissipative energy increases more significantly, and the difference between pre-peak and post-peak elastic energy
decreases, showing more obvious plastic characteristics. The research results provide a theoretical basis for accurately
describing the mechanical behavior of deep rock and ensuring the stability of deep engineering.

Key words: deep rock mass; Jinping marble; brittleness characteristics; static mechanical property; energy evolution


http://dx.doi.org/10.3321/j.issn:1000-6915.2007.10.021
http://dx.doi.org/10.3321/j.issn:1000-6915.2007.10.021
http://dx.doi.org/10.3321/j.issn:1000-6915.2008.02.007
http://dx.doi.org/10.3321/j.issn:1000-6915.2008.02.007
http://dx.doi.org/10.3321/j.issn:1000-6915.2007.10.021
http://dx.doi.org/10.3321/j.issn:1000-6915.2007.10.021
http://dx.doi.org/10.3321/j.issn:1000-6915.2008.02.007
http://dx.doi.org/10.3321/j.issn:1000-6915.2008.02.007

	1 试验准备及方案
	2 锦屏大理岩静态力学行为
	2.1 锦屏大理岩静态力学特性
	2.2 锦屏大理岩起裂应力和裂纹损伤应力特征
	2.3 锦屏大理岩脆性特征

	3 锦屏大理岩能量转化分析
	4 结　语

