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Preliminary study of microstructural properties and chemical
modifications of interlayer shear weakness zone in Baihetan

SHI Cun-peng, FENG Xia-ting, JIANG Quan, XU Ding-ping

(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Interlayer shear weakness zone has a series of features such as loose structure, easy to be softening, large spatial
distribution and poor mechanical properties in Baihetan hydropower station. The existence of interlayer shear weakness zone
seriously affects the stability of underground cavern groups of hydropower station. In order to reveal and improve the mechanical
properties of interlayer shear weakness zone, X-ray diffractometer, scanning electron microscope and mercury intrusion porosimetry
tests are applied separately to observe and determine the main mineral composition, the orientated range of particles and the
distribution of pore structure in samples. Microstructural properties of interlayer shear weakness zone and its effect on the selection of
grouting materials are discussed in detail combining with the testing data. What’s more, chemical modification experiments are
carried out based on above experiments. Comparative experiment between samples immersed with or without sodium silicate solution
indicates that chemical modification can improve the integrality, elastic wave velocity, compressive strength, elastic modulus and

cohesion of interlayer shear weakness zone effectively. These cognitions can provide some useful means for the engineering
reinforcement and modification design of interlayer shear weakness zones in Baihetan hydropower station.
Key words: interlayer shear weakness zone; microstructural properties; chemical modification

JZ Te) A Bl AR AT TR R R AER AR
KRBT OIS, FFAE R AR K B 2 AR A
,ﬁg?\éﬁ:[] —3]

NIERUR R AR e PRIRIR ZE R E RS
N
Wk HH: 2012-02-28

PHEIPEE Y, Sk R AR, b
o EHIAFAEAECE R T TR R R e A

AR TR A TR . R s
H

IO &5 R4 2 g BAT — e R o R el o 1R )2
(B B A BN BT AR TR AL ARRAE 25 1) A0 AR I DA

KAORFUBR AT RS . & — 7 1 B T )2 45 3)
FERIH : [E K E LRI TR (973 TFRID J5H (No. 2010CB732006);  [H 5K ISR 5:4: 15 H (No. 41172284).

WTE AR, 53— 7T SO g J2 S sty TR
WAEE A AENS, U), 1982 44, tL, FEAGRER DA S R TRERGE PE S T WF TAE . E-mail: shicp@163.com



1288 b +

b 2013 4

PR RN EP T, A R A AT B
TR, RN TR E R S O i, 7]
PRI & A2 R 2 VR 20y (R AN R D 2 i
S Lo [ R P 1 B At i

RS K B S A7 T vV NI DY 48 5 7 B R0
A TIEEEEN, il AL E N 12 600 MW,
SRR E 4 0k VRISUEZ S0 X R T )T Rk
st o JE I TR R SRR A B, RS K
W3 R AT A TR TR L) M TR 2 1R J2 )
ey, W 1. BETAAR) HEX c2~Cs
JE IRV Bt 6 B S5 MBS . PRIRIKRES . o AbE
Ml SEREESR. BB TEMESR . BK SR E—R
FIRRAES ™), S R T 5w TR R A AR 1) Bt
T B TR I o IR G 2 (RS By 2y (A7 AR R
TAERISERERE, Mo R = B A R B
BT (Al 2[R0 5. K. #ETR
AP B Can sl 2(b) ) 85— R 51 TR

B 1 2 AISESDHTE RS REK FR KPR R B S R s 1
Fig.1 An example of interlayer shear weakness zone from
an exploratory tunnel of Baihetan hydropower station
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Fig.2 Failure modes caused by interlayer shear weakness
zone in exploratory tunnel of Baihetan hydropower station
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Table 1 Mineral composition analysis of interlayer
shear weakness zone C4
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zone for scanning electron microscope
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