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Experiments on permeability characteristics of grotto sandstone after
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Abstract: The rock mass of grotto temples, exposed year round, is influenced by natural factors, especially
temperature fluctuations and water seepage, which change the rock’s physical properties. This paper investigates
the permeability characteristics of Dazu grotto sandstone(Chongqing) after multiple heating-cooling cycles.
Permeability tests are conducted under various conditions, such as cycle frequency, high temperature exposure
durations, and cooling methods. Results show that sandstone permeability increases with heating-cooling cycles,
influenced by the number of cycles and cooling methods. High permeability pressure also reduces sandstone’s
compressive strength compared to low permeability pressure.
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Fig. 1 Rock fractures of Dazu Rock Carvings
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Fig.2 Partial rock samples after cutting
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Table 1 Longitudinal wave velocities of rock samples

P P H/ (km-s™) i YU PE/ (km-s™)
1 1.94 12 1.84
2 1.94 13 1.84
3 1.92 14 1.84
4 1.92 15 1.84
5 1.91 16 1.83
6 1.88 17 1.83
7 1.88 18 1.82
8 1.86 19 1.82
9 1.84 20 1.82

10 1.84 21 1.81
11 1.84
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Fig.3 Testing system
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Fig. 4 Comparison of permeability of rock samples for case 1 and case 4

K50 1-Y 5 2-0 2-K A RE R 3 RARAL R LE , 0 A il 45, 24 v PR U S KIS 100, A BB B R
B, OF BOSAORTE SR A 2 h B F 4 b A HE S B AR AR, SE R E B B T o IR v A



42 TR K F F IR %47 %

B RS S A5 TR v AT B 3 S A8 458 05 AN W R, DR S LR B 38 i A e, o R S 95 I B AR 119 328 3 R R G
SPECA RS B RGN 5 MRG0 R A E] S A R e R A A SRR FLREBUR T I I ey,
BUAREB B, B ERE R ML ARBEERET ARNBER, WA UE R RS S B SR T AR
BERTEMB BRI, X% H O RB 3 2 ICa 2 BIRE B ) fiUa BB TINR 808 R IR

K6 T =5 A AR B [, 5 00 4-B A FEAH L, 3-Q A AR B i 0 R B e, JF H.
Wk 5 4R S X, 3-Q A B BRI R T HAL TOUA B B R, 20 A, T 00 3-Q bl 4 4 I A2
P B9 B2 v P 05 A & B AR BRI i i A U B AR A, A R A i i A v 2 R B AR AR ), AR 2
FEAR AR A FL B E T A F L IR B AR i 0 R A AR IB S AR 2 R VB BRI, A RE R 1 AN W SR AU
Ja, FLALBR YT BUIE , 5 EOA AR I AY E E R E R , B BRI . WA B BT AR B E R, A
ALVEI TERS B EIR T SN BB R TR

024  ——0.20 MPa2iE# 024 [ —— 020 MPaBEHR
e 0.35 MPaBBER ~-e- 035 MPaB iR
L % 0.50 MPalB B % L —%—  0.50 MPaBiBER
02| « 0.22 X
e et B
L 018 . 018 ¥ =
& L £ L -
N By Pa ey (] s 2
+5@016 e +fé’ols L
A _/l—&_ﬁﬁl Y ‘/l
0.14 | 0.14 ¥
0.12 1 ) 0.12 )
2-] 1-Y 2-K 4-B 3-Q
TH T
Bs IR—5IRZEHSERIIL Be6 TRA=5TRMEHFSEERLL
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Fig.7 Comparison of the increase in permeability of rock samples for different cases
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Fig. 8 Stress-strain curves of rock samples under different operating conditions with osmotic pressure of 0.20 MPa
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Fig. 9 Stress-strain curves of rock samples under different osmotic pressures for cases 1-X
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Table 3 Failure forms of sandstone specimens under uniaxial compression tests
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