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Fig.2 Calculation diagram of the test data
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Table 1 Values of the vibration frequency and damping coefficient of colourpainted statues in Shengmu Dian

/Hz /Hz /Hz

1.95 4.98 8.01 0.042

7.32 0.020
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Fig.3 The values of the ground vibration under experimertal simulation of multi-cyde
2
Table 2 Maximum displacement and rotating angle of Song statues in Shengmu Dian
It (A /H) Amax/H) /zad
Dplpm (A /H) /rad ) Amax/pm  ( Amax/H) /rad (( max/H) ra)
/rad
40 1.24 x1072 2.88 x 1072
34 -35 40 2.60 x 1072 1.73 1078 2.94 %1078 1.11 x10 7! 7.40 x1078 1.26 x1077
32 -33 40 3.40 x10 72 3.40 x10 % 5.78 x10 % 1.32x10°! 1.32x10°7 2.24x1077
12-13 40 2.28 x10 72 2.28 x1078 3.88 1078 9.96 x10 2 9.96 x1078 1.69 x1077
14 -15 40 2.40 x10 72 2.24 x107% 4.08 x1078 9.56 x10 72 9.56 x10 8 1.63 x1077
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Table 3 The damaged level of colored clay statues under transient vibration ( rad)
ATH A B c D
I ( ) 1/4000 1/6600 1/5700 1/5000 1/4400
I ( ) 1/3000 1/5000 1/4250 1/3750 1/3300
111 ( ) 1/2000 1/3300 1/2850 1/2500 1/2200
3 2 242
E, =mv] =mw A} (1)
E, =§mv§ =mw’A; * n (2)
’ 'E, =akF, a
A} =anA; (3)
A, A,
. ‘A, =A/ Van (4)
n o
100 3.65 x 10*
. . FEl
) o 4 ~6,
4

Table 4 When the colour — painted statues in the Shengmu Dian suffer no obvious damage

( A/H) /rad 1/4000 1/6600( A) 1/5700( B) 1/5000( C) 1/4400( D)
(A, /H) /rad 2.24x1077
(A, /4A) /rad 8.96 x10~* 14.78 x10 ~* 12.77 x10~* 11.20 x10~* 9.86 x10 ~*

/ 126 40 56 76 101
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Table 5 When the colour_painted statues in the Shengmu Dian suffer minor damage
( A/H) /rad 1/3000 1/5000( A) 1/4250( B) 1/3750( C) 1/3300( D)
(A /H) /rad 2.24x107°
(A /4) /rad 6.72x107* 11.20 x10* 9.52x107* 8.40 x 10~ 7.39x107*
/ 242 76 110 146 195
6
Table 6 When the colour—painted statues in the Shengmu Dian suffer moderate damage
( A/H) /rad 1/2000 1/3300( A) 1/2850( B) 1/2500( €) 1/2200( D)
(A,.) /H/rad 2.24 %1077
(A /A) /rad 4.48 x107* 7.39x107* 6.38 x107* 5.60 x10~* 4.93x107*
/ 609 195 272 363 484
40t ( ) 7
100 Table 7 The recommended value of vibration control on the
920% colored clay statues in the sacred Lady Hall
81 &
« ” A/H /rad 1/4000
1. 90% 1/6600
2. 80% 1/5700
A/H
3. 70% 1/5000
N /rad
4. 60% 1/4400
° 1. 10 0.08
2.10 1 0.13
3.1 5 0.21
4.5 1 0.32
(
( 90%) 0.07mm
R 1.10 0.0056mm
500 2.10 5 0.0091 mm
3.5 1 0.0147mm
( » > 4.1 5 0.0224mm
“« ”
3
7o
o 8o 8



54

24

8

Table 8 Avoidance distance of various grade levels road on

the colored clay statues in the Sacred Lady Hal

/m 3200 2400 1800 1200 800

/ 60000 36000 18000 9000 4500

9.

9
Table 9 The affect of different now roads on on

the colored clay statues in the Sacred Lady Hal

1073 m 120
1874m 100
2448 m -
2625m -
80m 50
9
5
1) 43
2)
(7.32HZ) . (0.020)

3.40 x10 *pum
1.32 x10 'pum.

3)

2.24 x10 77 rad

(r ). (1I
) (mr ). I

o III
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Influence of automobile-induced vibration on the colored Song Dynasty

clay statues in the Sacred Lady Hall

LI Qingling' YU ZhenJong’
(1. Jin Ci Museum in Shanxi Province Taiyuan 030025 China; 2. Shanxi province Education Bureau Taiyuan 030082 Ching)

Abstract: Pulsation and vibration tests were carried out to assess the damage caused by automobile_induced vibra—
tions on the colored clay statues in the Sacred Lady Hall in Shanxi province. Pulsation tests were used to obtain the
fundamental frequency of vibration period the damping ratio and the transfer function of the colored statues; single
and multi automobile induced vibration tests were used to calculate the displacement of the statues under varying
traffic volume. Based on the condition of the statues and their maximal displacement angles preliminary rating scales
and regulations of instant vibration’s effect on the colored clay statues in the Sacred Lady Hall is proposed. Based on
theory of fatigue damage and vibration test results criteria for vealuation of effects of constant vibration on the col-
ored clay statues are also proposed. Based on current state of damage to the statues and their maximal displacement
angle under vibration a minimum safe distance from the road is suggested. In addition the road conditions around
the Sacred Lady Hall have been surveyed.

Key words: Sacred Lady Hall, Colored Song Dynasty clay statues; Transportation vibration
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