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Abstract: It is inevitable :

induced d et Xcavation at deep underground powerhouse in high in-situ stresses
Ipduccd calilages) o the surrounding rocks. As a result inati f th ti

ge zone (EDZ) i S S sult, reasonable determination of the excavation
e s critical to the design, constructio d saft ti f the underground

owerhouse. This study divides EDZ i C e O pe TN er

gama S ne (ST S Into excavation highly damaged zone (EHDZ), excavation slightly
. = 1 k) and undamaged zone (UDZ) so as to better capture the evolving characteristics of
L Eel‘sul"roun fmg Lovss it df:"ep Ur}derground powerhouse in high in-situ ground stresses. With the
Ut E?;;)HBO alclzoustu: detec.non, this study introduces the damage factor D to quantitatively distinguish
the EDZ. ore ole camera is also employed to observe the characteristics of fissure development within
the -surroundmg FO':':kS. The.observed damage characteristics of the surrounding rocks are then compared
agamnst the acoustic detection results, showing favorable agreement. Based on the actual engineering
practice, thl% Stfldy- puts forward the discriminating standard for the EDZ at deep underground
powerhouse in high in-situ stresses during construction. Hopefully, this study could provide some basis
for the evaluation of degree of damage of the surrounding rocks as well as the informational design and

construction at underground powerhouse with similar conditions.
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1. Introduction
With the rapid development of China’s
economy, the demand on energy is on the rise.
Since the implementation of policies regards
development of the west regions, more and large
hydropower stations have cropped up across
China, especially in the valley regions of western
China. Construction of the large hydropower
stations in valley regions gives rise to a series of
problems, such as deep burial depth and long span
of the underground powerhouse. In addition,
increasingly serious problems such as the damage
of surrounding rocks during excavation have also
captured more and more attention from the
engineers and scholars in China and abroad. :
As a complex geologic body, rock mass 18
usually subject to complicated stresses. It is known
to us all that in situ rock mass are subject .to three-
dimensional  stresses. The  excavation of
underground powerhouse  disturbs the stress

balance and alters the stress regime. Also, the

excavation of underground powerhouse affects the

mechanical properties and  water-physical

properties of the surrounding rocks. The effect is

mainly manifested in aspects such as a great

amount of fissures generated within the rock mass,

rapid fissure development and fissure coalescence.

As a result, permeability coefficient of the rock
mass is increased, creating channels for water
intrusion. Therefore, it is of great engineering
significance and theoretical value to study the EDZ
at deep underground openings in high in-situ
ground stresses during construction and its
implications for support parameters optimization,
safe construction and evaluation of engineering
stability and safety.

A significant number of studies at China and
abroad have been carried out regarding EDZ
partition and zonal support during excavation of
underground openings. With consideration of the
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