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Model Test Study on the Preventive Maintenance with

Cantilever Scaffold of the Pagoda of Six Harmonies

Zhang Shimin, Li Denghui, Wei Xinjiang, Wang Xinquan
(Zhejiang University City College, Hangzhou 310015,P. R. China)

Abstract: Pagoda of Six Harmonies is a protected unit of cultural relics in China whose last maintenance dates back to the 1990s.

Now Pagoda of Six Harmonies needs to do some preventive maintenance which required protecting the visitors’ normal visit.

This time a new type of suspension truss cantilever scaffold is used in the engineering. Numerical simulation and 1:1 model load

test are employed to prove the serviceability of applying the suspension truss cantilever scaffold to maintain the Pagoda of Six

Harmonies. The result of the numerical simulation and the model test is used to comparative study. Comparing the loading

performance shows the stress of the members smaller than the structure’s critical load intensity. In the meanwhile, the strain

and deformation conform to the national standard. Therefore, the scaffold can be applied to the engineering successfully. This

paper provides a reliable technical support for the preventive maintenance of the pagoda of Six Harmonies.
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Fz1 FH#A kN

Ik z2 73 Z4 730 731 Y24 Y30 Y31

Tk 1.35 3.37 —4. 67 0. 20 —1.53 —4.47 —0.43 —2.23

TaEEs 2. 20 —4.25 —16.21 0.46 1.28 13.70 0.71 1.05

40 kg 2.20 —4.53 —17.29 0.63 1.49 13.72 0. 74 1.06

80 kg 2.13 —4.81 —18.39 0.81 1.72 13.73 1.02 1.07

120 kg 2.05 —5.11 —19.47 0.98 1.92 13.74 1.12 1.92

160 kg 1.91 —5.39 —20.57 0.99 1.44 13.74 1.15 2.12

200 kg 1.91 —5.69 —21.66 1.09 1.64 13.76 1.34 2.33

1i 40 kg 1.89 —5.69 —21.67 1.04 1.64 14.76 1.32 2.34

1 80 kg 1.88 —5.60 —21.68 1.04 1.64 15.75 1.28 2.30

4i 120 kg 1.88 —5.68 —21.88 1.25 1.91 16.75 1.28 2.34

4i 160 kg 2.28 —5.89 —21.94 1.28 2.30 —17.97 1.44 2.16

4i 200 kg 2.61 —6.23 —22.71 1.26 2.35 —22.71 1.63 2.40

4i 260 kg 2.91 —6.71 —23.25 1.50 2. 60 —23.25 1.90 2. 80

4 260 kg 2.91 —6.71 —23.25 1.50 2. 60 —23.25 1.90 2. 80
x2 KERTHA kN

JIliE=3 X1 X2 X3 X4 PIlIE=? X1 X2 X3 X4

Gk 0. 45 —0. 40 —0. 40 0.45 1 40 kg 1.13 —0.52 —0.52 1.13

RS 0.95 —0.40 —0.40 0.95 45 80 kg 1.02 —0.40 —0.40 1.02

40 kg 0.98 —0.40 —0.40 0.98 #i 120 kg 0.91 —0.80 —0.41 1.00

80 kg 0.98 —0.40 —0. 40 0.98 47 160 kg 1.10 —1.00 —0.45 1.10

120 kg 0.98 —0.40 —0. 40 0.98 47 200 kg 1.10 —1.00 —0.45 1.10

160 kg 0.98 —0.40 —0.40 0.98 47 260 kg 1.15 —1.23 —0.48 1.13

200 kg 0.99 —0.50 —0.41 1.00 /260 kg 1.13 —1.16 —0.45 1.13
3 BEHAN kN

I R K& HER HT#R I LR KRR & HTHR

Ik 0 4.13 0 3.95 4 40 kg 16.13 10. 04 9.48 10. 53

Vs 10. 87 8.70 9.39 8. 94 4 80 kg 16.12 10. 99 9.97 11.51

40 kg 11.92 9.17 8. 94 9.45 47 120 kg 16.15 12. 49 10. 98 10. 56

80 kg 12.96 9. 64 8. 94 9.45 4 160 kg 16.15 10. 98 13.48 11.09

120 kg 14.06 10. 27 8.97 9.47 4 200 kg 16. 20 10. 97 16. 20 10. 97

160 kg 15.05 10.57 8.93 9.50 4i 260 kg 17. 77 12.48 17. 77 12.48

200 kg 16.10 11.04 8.93 9.53 7 260 kg 17.77 12.48 17.77 12.48
4 FEUB mm

IE=? 7 el H 7o g b o H 22 A
T a Rk 4 40 kg —50. 00 —37.00 —28.00 —29.00
A 0 0 0 0 4+ 80 kg —50. 00 —40. 00 —32.00 —30.00
40 kg —32.00 —26.00 —23.00 —18.00 4 120 kg —50. 00 —42.00 —37.00 —30.00

80 kg —36.00 —28.00 —23.00 —21.00 | #7160 kg —50. 00 —45.00 —41.00 —30.00
120 kg —40. 00 —30.00 —23.00 —24.00 4 200 kg —50. 00 —48.00 —46.00 —30.00
160 kg —145.00 —32.00 —23.00 —26.00 4 260 kg —58.00 —55.00 —53.00 —34.00
200 kg —50. 00 —34.00 —23.00 —29.00 | # 260 kg —58.00 —55.00 —53.00 —34.00
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The Influence Analysis of Failure Affected by Reducing the Consequences

Wan Linging' . Li Qiang®
(1. Institute of Special Equipment Inspection, Urumgi 830011, P. R. China;
2. Yili Kzakh Autonomous Prefctures Special Equipment Inspection and Testing Institute, Yining 830045, Xinjiang, P. R. China)

Abstract: With the social progress, some modern method has been used in the industry. It can reduce the failure of pressure

vessel. The method includes supervision, emergency cut—off and emergency relief etc. Each method is refined and quantized in

the article. And it helps exact forecast for the failure.

Key words: pressure vessel; failure loss; supervision measure;
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