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Abstract: The stone relic is a kind of cultural heritage of mankind society. Many stone relics are suffering serious erosion of weathering that
has been acting on for a long time. Inspection and assessment on the weathering degrees of stone relics has become an urgent task in the
protection of stone relics. The feasibility and approach of the ultrasonic transmission wave and Rayleigh Wave to the inspection on the
weathering degrees of stone relics are discussed theoretically and practically. What is also displayed in this paper is the application effect of
the two methods in the inspection on the weathering degrees of an ancient stone bridge in Yiwu of Zhejiang Province, a marble fence in the
Forbidden City in Beijing, and drum- holding stones beside a gate in the Xihuang Temple.

Key Words: ultrasonic transmission; Rayleigh wave; stone relic; weathering degree

CLC Number: P631.5 Document Code: A Article ID: 1000- 7857(2006)08- 0019- 06
1 )
(214 1970
{15 18] y
2 : [19-22]
cm mm
s [23-24]
2
21CT
CT , 20 80 , CT ,
-2 .CT , 3
, . )
,CT
CT E— ( 1 yu
, oy
20 50
: 2006- 06- 13
: 29

E- mail: sunjinz@126.com

24 2006 08 ( 218 ) 19



SUN Jin- zhong, etal . : Test Methods for Detecting Weathering Degrees of Stone Cultural Relics

—_ —_
1 [\
Tbl. 1 Relationship between longitudinal wave velocity
,;Sfl} ﬁ ratio Kv and weathering degrees of the rock block
i [ K, 02 02~04 04~06 0.6~08 0.8~09 0.9~10
b s
— —_—
g - H Ar
_ teocr _ H=8 A (4)
Fig. 1 Theoretic diagram for the ultrasonic
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Fig. 4 Sketch map of the transient- stimulating method
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Fig. 7 Variation of weathering degrees in the detected
across section of the 2- 3# rock bar
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Fig. 8 Sketch map for the observing system of
CT on the marble plate
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Fig. 9 Horizontal CT section of the first marble
fence plate on the west side in front of the Wuying
Hall of the Forbidden City in Beijing
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Fig. 10 Sketch map for the observing system of

Rayleigh waves on the marble plate
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Fig. 11 Vertical VR section of the first marble
fence plate on the west side in front of the Wuying
Hall of the Forbidden City in Beijing
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Fig. 12 Sketch map for the position of drum- holding
stones in front of the Chuihua Gate of the Xihuang Temple
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Fig. 13 Sitting of Rayleigh wave measuring lines
on the surface of the drum- holding stone
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