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Abstract: In order to study the deterioration rules of shear strength in sandstones under wetting and drying cycles, sandstone
specimens are tested after 1, 3, 6, 10 wetting and drying cycles in the environment of pH=7, 9, 4. Through UCS and TCS &fter
different cycles, the cohesion and interna friction angle of sandstone are caculated, and the relation formulae between them
and number of cycles N are determined, respectively, thus the shear strength is obtained under wetting and drying cyclesin acid
and akali environment. The results show that the shear strength of sandstone decreases with the increase of cycles. In the early
stage of cycles, the deterioration effect is comparatively significant, and the deterioration of shear strength is very large, then,
the strength deterioration is relatively small. In the acidic environment, the deterioration of shear strength in sandstones is the
most serious, slightly reduced in the akaline environment, and the neutra condition is the lightest. The deterioration of shear
strength in dried samples is much lower than that of wet samples.
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Table 1 UCS and TCS of sandstone and valuesof ¢ and |

oH kA TR = & & ik ) I i
N 0 1 6 c/kPa j1C)
0 76.00 80.21 96.50 12.43 48,52
1 71.59 75.49 87.32 11.74 47.34
+ 3 67.91 72.14 81.24 11.27 46.39
6 65.36 68.41 77.49 10.84 45.77
pH=7 10 63.26 66.01 75.34 10.52 45.46
1 56.22 60.32 70.53 8.78 47.21
- 3 50.45 53.87 66.95 7.99 45,99
6 46.14 49.64 60.51 7.50 44.38
10 41.92 43.82 56.87 6.97 42.67
1 69.87 74.12 86.32 11.42 47.45
T 3 64.59 68.97 80.58 10.67 46.72
6 60.61 63.56 75.34 10.1 45.75
pH=9 10 57.48 60.87 72.54 9.64 4541
1 51.67 55.1 68.54 8.20 46.2
" 3 44,54 48.02 60.23 7.33 44.27
6 39.81 43.65 55.24 6.72 43
10 34.97 38.2 49.2 6.12 41.34
1 66.53 70.89 84.65 11.01 47.26
T 3 61.10 64.3 78.54 10.06 46.42
6 56.46 62.03 72.21 9.51 45.65
pH=4 10 51.61 53.5 68.32 9.19 45,09
1 45,93 48.63 60.32 7.54 44.03
" 3 36.10 38.8 51.2 6.22 41.69
6 29.71 335 43.16 5.48 38.64
10 22.70 25.63 35.87 454 35.09
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Fig. 4 Deterioration curves of cohesion in saturated sandstone
samples
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Table 2 Relation formulae of c - N

c=12.366- 0.783In(N +1)
c=12.325- 1.147In(N +1)
¢ =12.161- 1.339In(N +1)

2 Fig. tafabaits RERR

Fig. 2 Dry and saturated sandstone samples and their failure

C=9.486- 1.044In(N +1)
¢=9.03- 1.207In(N +1)

2 iﬁgﬁéﬁ% €c=8.7- 1.716In(N +1)
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Fig. 6 Deterioration curves of angle of internal friction in saturated

sandstone samples
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Fig. 7 Stage average deterioration curves of cohesion in dry
sandstone samples
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Fig. 8 Stage average deterioration curves of cohesion in saturated

sandstone samples
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Fig. 9 Stage average deterioration curves of internal friction angle

in dry sandstone samples
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Fig. 10 Stage average deterioration curves of internal friction
angle in saturated sandstone samples
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Table 4 Deterioration values of ¢, |

N BOT I Bk BT
N s — _— ML 51 &%ng%ﬁc& V\J@ﬁsﬁa e 51 Exigj%ﬂc
N c/kPa DD, i) DD; L
n-n., n-n.,

0 12.43 0.00 0.00 48.52 0.00 0.00
1 11.74 5.55 5.55 47.34 2.43 2.43
+ 3 11.27 9.33 1.89 46.39 4.39 0.98
6 10.84 12.79 1.15 45.77 5.67 0.43
7 10 10.52 15.37 0.64 45.46 6.31 0.16
1 8.78 29.36 29.36 47.21 2.70 2.70
” 7.99 35.72 3.18 45.99 5.21 1.26
6 75 39.66 1.31 44.38 8.53 1.1
10 6.97 43.93 1.07 42.67 12.06 0.88
12.43 0.00 0.00 48.52 0.00 0.00
11.42 8.13 8.13 47.45 2.21 2.21
+ 3 10.67 14.16 3.02 46.72 3.71 0.75
6 10.1 18.74 1.53 45.75 5.71 0.67
9 10 9.64 22.45 0.93 45.41 6.41 0.18
8.2 34.03 34.03 46.2 4.78 4.78
- 7.33 41.03 3.50 44.27 8.76 1.99
6.72 45.94 1.64 42.19 13.05 1.43
10 6.12 50.76 1.21 39.9 17.77 1.18
12.43 0.00 0.00 48.52 0.00 0.00
11.01 11.42 11.42 47.26 2.60 2.60
+ 3 10.06 19.07 3.82 46.42 433 0.87
6 9.51 23.49 1.47 45.65 5.92 0.53
4 10 9.19 26.07 0.64 45.09 7.07 0.29
7.54 39.34 39.34 44.03 9.25 9.25
- 6.22 49.96 5.31 41.69 14.08 2.41
5.48 55.91 1.98 38.64 20.36 2.10
10 454 63.48 1.89 35.09 27.68 1.83

£5:-NERR
Table 5 Relation formulaeof 7 - N

R pH A

t =12.366- 0.783In(N +1) +s tan(3e ***N +45.472)

t =12.325- 1.147In(N +1) +s  tan(3.2e °®™ +45.239)
t =12.161- 1.339In(N +1) +s  tan(3.358e ***" + 45,046)
t =9.486- 1.044In(N +1) +s  tan(11.504e **™ +36.386)

t =9.03- 1.207In(N +1) +s  tan(12.804e *** +34.397)

t =8.7- 1.716In(N +1) +s  tan(28.109¢ ***" +17.143)
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Fig. 11 Deterioration curves of shear strength in dry sandstone

samples
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Fig. 12 Deterioration curves of shear strength in saturated

sandstone samples
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