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Grading evaluation method of water seepage disease of stone
cultural relics
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Abstract: This study addresses various types of water seepage diseases affecting the Dazu Beishan Rock Carvings
in Chongqing, proposing grading evaluation methods and criteria for these water-related diseases. Utilizing the
cubic law of flow-equivalent opening, critical conditions for grading drip/flow water diseases under different
hydraulic gradients were established. The content and film thickness of bound water in the purple-red and gray-
white sandstones of Dazu were evaluated by means of thermo-gravimetric analysis, leading to the formulation of
immersion disease grading based on immersed area. Hygroscopic dynamic characteristics of the sandstones were
examined under varying relative humidity(RH) through hygroscopic testing, and water diffusion coefficients were
calculated based on Fick’s law. Wall hanging water disease conditions were defined, and grading standards taking
into account contact angle were proposed. Additionally, the CIE-L’a’h’ chromaticity coordinates of the sandstones
from Dazu were measured in both dry and wet states, establishing wet/humid disease grading criteria based on the
color difference value AE, corresponding to different saturation levels(water content).
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Fig.1 Fracture flow curve with different equivalent openings under different hydraulic gradients
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Table 2 Critical conditions for classification of drip\water disease under different hydraulic gradients
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Fig. 2 Relationship between the equivalent opening of crack and the maximum capillary height
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Fig.3 The T-G curves of sandstones from Dazu in Chongqing
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Fig.4 Variation curve of ambient temperature and dew point temperature during hygroscopic test
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Fig. 5 Hygroscopic dynamics curves of sandstones under different constant humidity environments
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Fig. 6 Contact angles of purple sandstones from Dazu in Chongqing
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Fig. 7 Contact angles of grayish sandstones from Dazu in Chongqing

|C14: Wik, 6=0° |

H| ong: BErEAkER, 00<o<o00 ||

T4, 90° < 6 <180°

[

]
g
i
>
g A S

P&/ Fi S SCH K ;
(a) FETEBEE) O (¢) Ay

8  TR[E) A FA XY R AR AR TS

Fig. 8 Wet states corresponding to different contact angles



% 10 9 IEE,F . BRXMBERRE BRI T 5 107

24 HRVEARESR

Pl 9 Shy bR A AR K (R ) RS TR DA 8 25 MR A5 5L, Y DL AR 2 LL 0 B AR BR B, S8 20 b T M
RETAF W S BHE AE,,, =41~43 A ACIRZE T AR S 8 AE,,,,=62~64 , P Z (8] (1 22 (5 19~22; K
F @D A TR S TR RSB AE,, =34~35 A ACIR S TR [RS8 {H AE,, =57~59, 63 22 (8] 1) 25
{84 23~25,

68 !
AE, =66.80
o4 AE, =593 ! AE g7 96,08
el 7} H AE " sa gy — T §AE,,=5949 AE,  =58.62 AE,,=59.90
B Vg 8 AE, =62.56 77‘ AE,. =57.06 ——§AE,,;,=57.60
56 AE, =57.98 AE, 5863
f-<ﬂl 52+ AE, -AE, 22137 AE -AE, =19.65
ﬁ 48F ] AE,~AE, 2302 |AE, -AF, 0450
& g Y AE, =485 ’ ’
a4r HAE,=4588 |  BAE, =36.24
40F 1 ] iidmj';‘-gsl 7 AE, =4291 AE, =36.55 AE, =35.19
- B L ey T2 o i AAE, =33.93 AE, =33.17
o ——RHAE mg=34.96 7§ A Ed“g=34-13
32 1 1 n 1 L X x |
ARG e ARG e KA GA KA

B9 THRMAKRKRSTERARUEBEMLLER

Fig. 9 Color difference test results of sandstones under dry and wet conditions
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