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Fig.2 Evaluation index system of weathering degrees for lithical cultural relics
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Table 1 Criteria of evaluation of weathering degrees for lithic cultural relics

1

I Il I\
S1 S2 S3 S4
(1) (2) (4)
(1) (2) (4)
(1) (2) (4)
( /m®) <3 6.5 20 >30
RQD (%) >90 82.5 62.5 <50
(m) >0. 65 0.525 0.35 <0.3
>0.9 0.85 0.7 <0.6
(MPa) >8.0 6.0 4.0 <2.0
(GPa) >12 9 5.8 <2.7
>40 34 27 <20
(%) <1.05 2.0 2.95 >3.9
:0) , 1,
) °
) , , ,
, 2,
o )
) N N N ) ) ,
. (1)
2
Table 2 Membership values of qualitative indices
U, 0.75 0.9 0.70
2 Uy 0.25 0.1 0.25
] Un 0.0 0.0 0.05
) o Uy 0.0 0.0 0.0
’ ’ N Uy 0.25 0.30 0.25
Uy .65 0.60 0.55
2 Un 0.10 0.10 0.15
) Uy 0.0 0.0 0.05
o ’ Uy 0.0 0.0 0.05
( ,2002; ,2006 ) Uy 0.10 0.10 0.15
: Un 0.65 0.60 0.55
1 o Uy 0.25 0.30 0.25
U, 0.0 0.0 0.00
4 Uy 0.0 0.0 0.05
’ Uy 0.25 0.10 0.25
( ,1998) Uy 0.75 0.90 0.70
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,1990) , 3 o

3

Table 3 Assigned weights of evaluation indices

0.4
0.4 0.222
0.2
( /m®) 0.375
RQD (%) 0.375 0.319
(m) 0.250
0.298
(MPa) 0.209
(GPa) 0.209 0.459
0.142
(%) 0.142
6
A R
(3):
U=WOR (3)
U ;O
W :R
0 ,
( ,2001)
U o
U:%RI’RH,R]]I’RI\"} <4)
(4) RI’R[[’ Rlll ,R]V
I- N ,
10m ,
40 b
5 °
’ 30
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4
Table 4 Measured values of evaluation indices for

weathering grade of Jinyang Grand Buddha

(3) (4)
(2) (3)
(2) (2)
( /m) 10 20
RQD (%) 70 56
(m) 0.31 0.1
0.72 0.58
(MPa) 2.62 1.87
(GPa) 8.82 5.52
28 22
(%) 2.75 3.50

5
Table 5 Weathering classification evaluation
of the Grand Buddha slope

U
{0.0377,0.3421,0. 4658 ,0. 1544 | i
{0.0111,0.1196,0.3151,0. 5542 | I\

e

Fig 3 Weathering classification of Jinyang
grand buddha
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Rock Mass Weathering Grading of Jinyang Grand Buddha

TIAN Xiao—fu', SUN Jin-zhong®, LIU Ya—qi

(1. Beijing Institute of Geological Engineering, Beijing

2. China University of Geosciences ( Beijing) , Beijing

3.1’12
100048 ;
100083 )

Abstract; Large scale lithic cultural relics such as grottos and stone sculptures, mostly carved on rock cliff and standing in the open air for many

years ,are suffering from serious weathering diseases so that their existence is badly threatened. Therefore, it is significant to study the weathering classifica-

tion of lithic cultural relics for their protection. So far, there have been many studies about the types and mechanisms as well as influence factors of weathe-

ring diseases of lithic cultural relics,and some useful results have been obtained. Many of them,however,focus on some individual factors such as appear-

ance profiles or rock property parameters of lithic cultural relics,and are not integrated enough. In this paper, an evaluation index system is established

based on colligating factors from appearance and rock mass integrality as well as physical and mechanical properties of lithic cultural relics, and weathering

classification criteria of lithic cultural relics based on this index system are scaled according to the study results so far and the test results of this work. Fur-

thermore , this study suggests a set of procedures for weathering classification of lithic cultural relics, colligating cultural relic peculiarity and engineering

property of lithic cultural relics,and combining fuzzy mathematic method and analytic hierarchy process ( AHP). Finally,the weathering state of the rock

mass of Jinyang Grand Buddha in Taiyuan, China is evaluated by means of this method , which provides some lines of evidence for the repairing of the Jin-

yang Grand Buddha.

Key words: lithical cultural relics,rock weathering grading,index system, Jinyang grand buddha
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