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Fig.1 Schematic diagram of microwave interacting
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Table 1 Measuring parameters of microwave probes

APk KB/ em R A B Bl em®
R1 2 20
R2 5 150
10 2 000
25 ~30 10 000
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Fig.5 Brick and sandstone samples for laboratory

measurement
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Fig.6 Layout of the measuring points on the
eastern wall of Dafo Hall
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Table 2 Moisture contents of samples after full drying (%)
: i ek k%
e KRB/ cm - ot
e A vl il aglobiil H TS A (g )
Hik 1 2 0.2 0.1 0.4 0.3 0.1 0.22
2 0.1 0.3 0.4 0.2 0.2 0.24
Hik 2
5 0.1 0.1 0.1 0.1 0.1 0.10
2 0.1 0.2 0.3 0.1 0.3 0.20
W1 5 0.1 0.1 0.1 0.1 0.1 0.10
10 0.1 0.1 0.1 0.1 0.1 0.10
2 0.1 0.1 0.3 0.2 0.2 0.16
. 5 0.1 0.1 0.1 0.1 0.1 0.10
b2
10 0.1 0.1 0.1 0.1 0.1 0.10
25 0.1 0.1 0.1 0.1 0.1 0.10
F3  SEAAMIREYE EK A4,
Table 3 Moisture contents of samples after full saturation (%)
fi AR KE ORI 7K
FER KR BE/ em e ;
S T 4 A AN Hl (i) (FREIE)
ik 1 2 12.9 13.3 13.1 12.8 13.4 13.10 13.31
2 15.2 15.4 15.3 15.6 15.3 15.36
==
i 2 5 15.2 15.4 15.1 15.2 15.5 15.28 14.90
2 4.5 4.9 4.6 4.2 4.5 4.54
JS =N\ 5 4.2 3.8 4.1 3.8 4.2 4.02 3.21
10 3.9 3.8 3.8 3.9 3.8 3.84
2 3.2 3.1 3.6 3.4 3.4 3.34
3 5 2.6 2.9 3.3 3.1 2.7 2.92
W2 3.12
10 2.5 2.8 2.7 3.2 3.2 2.88
25 4.1 3.9 3.9 3.8 3.6 3.86
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Fig.7 Moisture content distribution at different depths of the exterior surface of the eastern wall of Dafo Hall

P 8 Ay A B AR i 1) 2 i) 55 7K SR A [, R L
PN HMNEE T AR RGN 25 55 T LA B, DA BE T A% TR AR £
KA B T MR A R RS AR A R

B/ME: 0.1%

o BAMH: 2.4%
EHME: 0.81%
B/ME: 0.1%
Y BXfE: 1.8%
SEHE: 0.39%
B/ME: 0.1%
BARME: 3.6%
SEHE: 0.72%
N\ — BME: 1.8%
\ \ gx BRME: 8.5%
\ \ FHME: 3.98%
(a) AhEEMH

8  REBBIRIE A

J AR B A AR JEE B 5 A, W oA L AV T ARSI IX sl O A
ARG, XATEEEH TENOEIRES JE X 22,
T R AR PN BE T P14 K 3 7% 5 B IR
T BME: 0.1%
r b\ o BAME: 6.4%
¥ I 2.56%
BME: 0.1%

\D Bkfi: 5.6%
\ \ L OPHME: 1.89%

w=\ | _"'-.,
| A

B/ME: 0.1%
| g0 RKfi: 6.4%
VT i 2.20%

B/ME: 5.0%

EV\X ﬁkﬁ 7059
FHME: 7.05%

(b) PYEETH

S0 E K

Fig.8 Spatial distribution of moisture content of the eastern wall of Dafo Hall
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Application of microwave technology in detecting the moisture content
of brick and stone cultural heritages
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Abstract; Water is one of the main factors causing the deterioration of brick and stone cultural heritages. Thus,
clarifying the distribution and movement pattern of water inside these objects has been an important task in
conservation studies. Though microwave technology shows good prospects for detecting the moisture content of these
materials, it has not been widely adopted in this field. Based on this, our paper first introduces the theoretical
foundation of microwave technology and the related devices. The Yuhuang Temple in Shanxi Province was then
chosen as a site for measurement of the moisture content of brick and stone material, both in the laboratory and in
situ. The results show that microwave technology can accurately reveal the spatial distribution of moisture inside the
object, and thus can play an important role in researching the causes of various diseases. In addition, compared to
some other nondestructive testing technologies, microwave technology is more advantageous in detecting the
moisture content of the material. Thus it is worthy of being studied and applied by cultural heritage researchers and
conservators.
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