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Abstract

The existence of altered rocks in the project area will directly affect the design of the pumped stor-
age hydropower station. Considering that strongly altered rock is difficult to obtain in its original
state, this paper takes a pumped storage hydropower station as the engineering background and
explores the changes in the shear strength of rock and soil bodies with different degrees of alteration
in natural and saturated states through in-situ large-scale direct shear tests. The research results
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show that the shear performance of samples in weakly altered and natural states is significantly
stronger than that in strongly altered and saturated states; the rate of decline of the curve after the
peak shear strength is generally slow, and the samples show certain plastic characteristics; the
deepening of the alteration degree is significantly stronger than the effect of saturation sample on
the decline of shear strength.
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Figure 1. Distribution of altered rock in the lower reservoir
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Figure 2. 200 kPa weak alteration natural shear surface
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Figure 3. 300 kPa weak alteration saturated shear surface
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Figure 4. 300 kPa strong alteration natural shear surface
[ 4. 300 kPa 32 HEE RIASTYIE

DOI: 10.12677/hjce.2024.1312258 2352 AT


https://doi.org/10.12677/hjce.2024.1312258

G GE

Figure 5. 300 kPa strong alteration saturated shear surface
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Figure 6. Natural weak alteration

6. RARSHMEL

-600

-500
©
2 400
= —
£ -300
2|

-200
=

-100

0
0 2 4 6 8 10
Yl frf%u/cm
100kpa 200kpa 300kpak 400kpa

Figure 7. Saturated weak alteration
7. (AMIEHE

DOI: 10.12677/hjce.2024.1312258 2353 TARTH


https://doi.org/10.12677/hjce.2024.1312258

R

-450

-400

-350
o -300
Qo
< -250
=
E -200
= -150

-100

-50 /

0
0 2 4 6 8 10
Yl fr#u/cm
——100kpa  =——200kpa 300kpa 400kpa

Figure 8. Natural strong alteration
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Figure 9. Saturated strong alteration
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Table 1. Peak shear strength in different test conditions
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Figure 10. Peak shear strength curves in different test conditions
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Figure 11. Direct shear fitting curves in different test conditions
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