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Abstract: Dunhuang Mogao Grottoes, the very famous world culture heritage, was chiseled in the cliff face of
alluvial grit etching by the Daquan River in the Quaternary Period. Undergone natural and human factors, caves of
Mogao Grottoes have many diseases and deteriorations including flaking, detachment and disruption; especially
the caves of low-layer are most serious. Cave 98, one of the most valuable and representative diseases of low-layer
caves in the Five Dynasties(AD914—AD935), is selected as an example. Like all other caves in Mogao Grottoes,
it has been affected by the natural environment. From the hole drilled at the lower portion of the western wall
without painting, samples obtained for salinity analysis. The temperature and humidity are measured inside the
hole. The analysis of electrical resistivity data from south to north of the lower portion of the western wall
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indicates that the soluble salt contents of the rock mass are mainly vitriolic and chloride, mainly concentrated
between the surface and the depth of 35 cm. Water condensation occurs in the rock mass at depth of 125 cm. Inside
the rock mass, there is close correlation between relative humidity and salinity. When moisture content rises,
salinity drops. Due to the high humidity and abundant supply of salt, the salinity of the western wall, which is
backed by the main cliff structure, is higher than the other walls, and it is more sensitive to changes in the
environment. These achievements have provided a scientific basis for conservation wall paintings.

Key words: engineering geology; Dunhuang Mogao Grottoes; rock mass; moisture; salinity; spatial distribution
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Table 1  Salinity in the rock structure of the western wall of cave 98

185 75 B(mg » kg )

B 1 /(mg « kg Y)

peanis IR gy A
NO;  CO% HCO;  SO% cl ca®  Mg* K*+Na* NH*,
C98-1-1 00~20 836 191 9 156 869 1188 148 26 1034 0.6 3458
C9%8-1-2 20~50 834 186 13 163 1113 1608 82 27 1502 05 4489
C98-1-3 50~100 910 173 15 197 942 1697 57 20 1534 0.4 4412
C98-1-4 100~150 916 152 22 167 688 1644 70 1 1375 0.4 3975
C98-1-5 150~225 898 72 16 164 665 1521 60 16 1281 0.6 3759
C98-1-6 225~250 874 6.1 9 176 935 1226 64 12 1220 0.8 3588
C98-1-7 250~300 837 48 7 171 1267 1294 82 6 1410 1.0 4178
C98-1-8 30.0~350 8.04 3.9 - 152 1320 875 9% 15 1118 1.0 3568
C98-1-9 350400 8.49 24 9 156 914 516 86 10 720 1.0 2367
C98-1-10 40.0~450 8.34 25 7 138 673 477 g2 11 574 10.0 1976
C98-1-11 450~500 8.37 26 9 145 660 447 g0 11 555 0.1 1864
C98-1-12 50.0~60.0 854 24 13 141 528 433 64 10 505 0.8 1644
C98-1-13 60.0~70.0 834 22 7 175 369 347 47 20 382 0.9 1283
C98-1-14 70.0~800 851 03 13 161 263 310 44 11 325 0.7 1069
C98-1-15 80.0~90.0 9.07 03 18 104 207 260 42 10 253 12 853
C98-1-16 90.0~1000 9.45 04 24 193 110 220 40 5 231 0.9 742
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Fig.7 Relationship between salinity and depth
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Fig.11 Electrical resistivity profile of the rock structure at the
lower portion of the western wall of cave 98 from
south to north
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