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1

Tab. 1 The porosity and pore throat’s average radius of some sandstone samples

(pm) (%)
1 7 ,12. 60m 0. 350 13.0
2 7 ,14. 80m 0. 362 16. 3
3 7 »19.51m 0.035 7.5
4 7 ,22. 20m 0.112 8.4
5 7 ,25. 69m 0.153 11.1
* SS—55
: ( d 0.756nm,0. 427
280,+0,=280; nm,0. 306 nm.,0. 287 nm  0.268 nm) 43
SO, +H,0=H,SO0, ) 3
CaCO,+H,S0, +H,0=CaS0, » 2H,0+CO, 4 5 (9
« 1.2.3), ( d 0.598
MgCO,+H, SO, +6H.0=MgSO, - 7H.0+CO: 1 nm.0. 535 nm.0. 421 nm.0. 286 nm 0. 266 nm) .
( )
MgCO;+H,0=Mg(OH),+CO, 4 ( d 0. 920nm, 0. 641
5Mg(OH), +4CO, =Mg; [ (OH) (CO,), T, » 4H,0 nm.0. 554 nm,0. 334 nm 0. 286 nm), (
( ) d 1. 080 nm, 0. 817nm, 0. 509
5Mg (OH), +4CO, +H,0=Mg:[ (OH)(CO,),], * 5H,0 nm, 0. 311 nm  0.293 nm) 31
( ) «C 2 4,
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Fig. 2 XRD patterns of some samples containing secondary salt minerals
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Tab. 2 Horizontal and vertical permeability of some sandstone samples
073 2
(X10 3um?) 1 pm®)
1 7 ,12. 60m 0. 285 0.104
2 7 ,14. 80m 0.804 0.531
3 7 ,19.51m 0.130 0. 099
4 7 ,22.20m 0.164 0.099
5 7 ,25. 69m 0.226 0.149
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ANALYSIS TO CAVE ACCIDENTS IN US AND UK AND
DISCUSSION ON SECURITY MEASURES

WANG Xiao-qing'?, TIAN Ming-zhong', ZHU Jia-wei'
(1. China University of Geosciences, Beijing 100083 ,China; 2. Qufu Normal University, Qufu, Shandong. 273165, China)

Abstract; The modern cave expedition is more popular in the developed countries and has become a weekend
and holiday sport. Most of the developed countries have special caving rescue organizations in order to aid the
people in caving accidents. By analysis of caving accidents in the United States and United Kingdom etc. , the
causes of caving accidents can be divided into: cave topography or rock falling, illness or hypothermia, flood,
trapped or lost, equipment failure etc. The caving accidents often occurred in spring, summer and autumn.
The age of people involved in accidents is frequently between 15~34, especially in 20~24. Except hypother-
mia, exhausted and drowned, other caving accidents like limb, head and body injure are often found and leg-
lower or ankle injure is most often. The measures of keeping cavers away {rom caving accidents are also dis-
cussed according to caving experience from developed countries.

Key words: Caving; Caving accidents; The rule of caving accidents; The security measures
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CHEMICAL WEATHERING OF CARBONATE CEMENT IN SANDSTONE AND
THE RELATED CULTURAL RELIC DISEASES IN YUNGANG GROTTOES

MA Zai-ping"?, HUANG Ji-zhong®, ZHANG Hong?
(1. School of Material Science and Technology, China University of Geosciences, Beijing 100083, China;
2. School of Geo-Resource and Information, University of Petroleum, Dongying, Shandong 257061, China;
3. Institute of Yungang Grottoes, Datong, Shanxi 037007, China)

Abstract: Carbonate cement is universally more than 10% in sandstones of the upper Yungang formation in
Yungang Grottoes area. It’s mainly composed of ferriferous calcite and ferriferous dolomite. Chemical reac-
tions that happened during the weathering of carbonate cement include dissolution of ferriferous calcite and
ferriferous dolomite by water, Fe®" hydrolyzing and crystallization of gypsum, epsomite, dypingite and hy-
dromagnesite. The water, fractures and stratification are major external causes for the weathering of carbon-
ate cement which has led to cultural relic diseases and serious damages to the value of cultural relic in Yun-
gang Grottoes.

Key words: Sandstone; Carbonate cement; Chemical weathering; Cultural relic disease; Yungang Grottoes



