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Five complete caverns were un-watered and discovered in Longyou in June 1992. They were manually b kR
caved in siltstone at shallow depths more than 2000 years ago. As time goes on,weathering of the

NS
surrounding rock of the caverns is increasing severely. The fact that the weathering degree of the S
surrounding rock nearby the entrance of the No.2 cavern is more serious than that inside the No.2 PEFR
cavern are explained with the weathering difference of the pelitic siltstone due the difference in the b {A3HE
micro-environments. The depths of the chisel marks of the surrounding rock nearby the entrance and b2
inside the cavern No.2 were measured using plasticene. The corresponding curves of chisel mark depths
were obtained. According to the measured results,the mean values of the maximum high recession and
the maximum fluctuation ratio of the chisel marks inside the cavern is 10.2 mm and 0.43 respectively. } Article by Zhang, Z. J.

The corresponding values of the chisel mark nearby the entrance are smaller. Their mean values are 8.0 F Article by Zhang, L. Q.
mm and 0.35 respectively. The above values indicate that the weathering degree of chisel marks nearby b Article by Li, L. H.

the entrance are larger than that inside the cavern. It is believed that the above difference in the
weathering degree is caused by different weathering micro-environments which mainly include
rain,temperature,illumination intensity and lichen in the surrounding rock nearby the entrance and inside } Article by Fu, Y.
the cavern. F Article by Li, F. X.

Keywords: Microenvironment Underground cavern Weathering degree Weathering depth Pelitic
siltstone Moss

W Fe H 8 2010-01-14 &0 H # 2010-04-08 W 2% iz & 4ii H #

F Article by Wang, X. L.

DOI:
FEETH :

H K A RB7 4% 1 (40672190;40902088), il A1 i T 97 BT I T 92 15 H

T ARAE

YR T8 A Tk &, 5 0 WAGFIE A0 D122 %l Email: zzjcas@126.com
1 # Email:



225 30K -

[1] Mottershead D,Gorbushina A,Lucas G,et al. The influence of marine salts,aspect and microbes in the
weathering of sandstone in two historic structures. Building and Environment, 2003, 38 , 1193~1204.

[2] Williams R B G, Robinson D A. Effects of aspect on weathering: anomalous behaviour of sandstone
gravestones in southeast England. Earth Surface Processes and Landforms, 2000, 25, 135~144.

[3] Turkington A V,Paradise T R. Sandstone weathering: a century of research and innovation
[J]. Geomorphology, 2005, 67 (1-2): 229~253.

[4] Sancho C, Fort R. Belmonte A. Weathering rates of historic sandstone structures in semiarid
environments(Ebro Basin,NE Spain)
[J]. Catena, 2003, 53 (1): 53~64.

[5] Inkpen R J,Jackson J. Contrasting weathering rates in coastal,urban and rural areas in southern
Britain: preliminary investigations using gravestones
[J]. Earth Surface Processes and Landforms, 2000, 25 (3): 229-238.

[6] Chen J,Blume H P,Beyer L. Weathering of rocks induced by lichen colonization
[J]. Catena, 2000, 39, 121~146.

[71 sk, Bk, sk ik 45 A B R SUE XA T L 1 52

1.6 4 127 5 TR, 2010 571

Zhang Zhongjian,Yang Zhifa,Zhang Luging et al. Influnce of microenvironment in rhyolite weathering
rate Chinese Journal of Rock Mechanics and Engineering, 2010,supp.1

[8] Z=%&¢, T I, AR, Jelit A b A MAL R EE

[0]. &4 175 TR, 2008, 27 (6): 1217~1222.

Li Li,Wang Sijing,Tanimoto Chikaos. Study on weathering characteristics of sandstone at Longyou
grottoes Chinese Journal of Rock Mechanics and Engineering, 2008, 27 (6): 1217-1222

[9]1 A%, L ASEAN. Jeilfe 1 A BERFALE

[J1. BUEME5E, 2005,(4): 93~107.

Li Li,Tanimoto Chikaos.The environmental features of the Longyou Grottoes.Dunhuang Research, 2005,
(4): 93-107

[10] ZFWE3EE. Juilfe AL b R S TR Se B LBET I v [R5 g 1 o 5 b R BRI 5 T 1L 27437 18 3, 2005.
Li Lihui. Mechanism of being integrity for thousand of years of Longyou caverns,the large ancient
underground rock caverns The Doctor Degree Dissertation of the Institute of Geology and Geophysics
Chinese Academy of Sciences,2005.

[11] #akik, R VRS &5 Jelie A B DRE S A 20 S ORAP R SR 05T

[J1. TR 52437, 2000, 8 (3): 291~295.

Yang Zhifa,Wang Sijing,Xu Bing,et al. Analysis of the engineering geology condition of longyou stone
caves and primary study on the protection strategies.Journal of Engineering Geology.2000, 8 (3): 291-
295

[12] #phis, Wik, B B vh e A1 AR 4P [ B RTHE 210 SR et fidt:, 2006.
Yang Linde,Yang Zhifa,Lu Min. Proceedings of the International Symposium on Protection of Longyou
Grottoes in China.Culture Relics Publishing House.2006.



[13] FOOKES P G, GOURLEY C S,OHIKERE C. Rock weathering in engineering time
[J]. Quarterly Journal of Engineering Geology, 1988, 21 : 33~57.

[14] 28, BARAA. Jeilie A b A e R 45 Pt 53

[J]. LA Fi 244K, 2005, 6 (2): 189~194.

Li Li,Tanimoto Chikaos.Study of the mud cement of the sandstone of the Longyou grottoes,Journal of
Engineering Geology, 2005, 6 (2): 189~194.

[15] 295, 2484 1 RAR . AR AL A BT Tk g

[J1. W= 515, 2006, 20 (6): 577~582.

Li Sha,Li Fuchun,Cheng Liangjuan. Recent development in bio-weathering research. Mineral Resources
and Geology, 2006, 20 (6): 577-

AT A R AR S

1. BRI WEH M. K E fe r i R = A S A RS IR AT 9] TR 4R, 2009,17
(1): 76-80

L EE I
R
|| At | |
A
I
ik
; | wiesy [ 1246
FE%E‘

Copyright by T ii2# 4R



