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Fig.3 Direct measurement of ultrasonic velosity using Switzerland Proceq ultrasonic detector (2.5W 500mh 5V)
1
Table 1 Testing bricks and their characteristics
Vp/mes!
JYYZ-03 2006 2006 2992 ~3039
JYYZ04 2108 ~2226
JYYZ-06 2013 1694 ~ 1719
JHGZ-02 2484 ~2678
20 60
JHGZ-04 1515 ~ 1632
JHGZ-05 1882 ~ 1994
JGDZ-05 1994 ~2039
JGDZ-06 1809 ~ 1852
JGDZ-08 ( 1 ~4mm) 1663 ~ 1671
JGDZA1 2013 1920 ~2015
(9) 19 2034 ~2317
(E) 1225 ~ 1381
(W) 1191 ~1226
Q 2013 1208 ~3091
H 2013 1907 ~3140
500kHz
2
0
2.1 .
54kHz
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Table 2 Brick size and ultrasonic frequency selection L
/kHz d/mm
54 d>60
150 30 <d <60 (2000 ~ 3000m /s)
500 d <40
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Fig.5 Test of comprehensive and flexural /tensile strength of historical bricks
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° Fig.7 Sanding of brick surface
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s Fig.8 Comparison of ultrasonic velosity of the same brick
6 ( 5#) before and after sanding ( H represents red brick
Fig. 6 Ultrasonic velosity of the same brick measured Q represents grey/green brick)
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Fig.9 Ulirasonic velosity of the same ancient brick with
different moisture content from Shanxi province 10 Vi v,
Fig. 10 Relationship of the particular direction ultrasonic
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Fig.11 Relationship of compressive ( left) tensile / flexural strength ( right) and ultrasonic velosity
of Hong Kong some ancient architecture brick
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Fig. 12 Relationship of saturated water absorption in weight

and Ultrasonic velosity( 150kHz V) of different

old bricks form southern Shanxi province
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Preliminary research on using ultrasonics to determine the physical properties
of sintered clay bricks used in ancient Chinese architecture

DAI Shibing' LIU Fei’ ZHOU Yue—e’ JU Faling® ZHOU Hanlu’

(1. College of Architecture and Urban Planning TONGJI University Shanghai 200092 China;
2. Shanghai BauWin Construction Engineering Consulting Co.  Lid. Shanghai 201700 China)

Abstract: Sintered clay bricks are among the most important masonry materials use in ancient Chinese architec—
ture. However there are still no nondestructive test methods to characterize bricks’ mechanical and physical proper—
ties. Nondestructive ultrasonic test might be suitable since the old bricks will not be damaged during testing. Fac—
tors such as test bed surface status and moisture content of the brick are considered in the test. It was found that
ultrasonic velocity of a brick is associated with its mechanical strength by testing bricks from southern Shanxi and
from an ancient building in Hong Kong. The ultrasonic testing results can determine the level of deterioration of
similar types of bricks. This method also preserves the integrity of ancient brick does not damage the ancient
building materials. The test instrument is portable and thus can be widely used for the investigation of building de—
fects and quality monitoring.
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