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Identification of vibration source and causes of vibration in a pumping station building

LI Hang,SHEN Zhenzhong, MA Baotai, YAO Haozheng
(College of Water Conservancy & Hydropower Engineering s Hohai University , Nanjing 210098 ,China)
Abstract: In order to solve the problem of vortex belt, vortex and hydraulic pulsation in the water delivery pipeline of an irriga-
tion pump station when multiple units are running,the pump house has a large vibration. Through the establishment of a three-
dimensional finite element model of the structure of the pumping station building, using ABAQUS software and Lanczos method
to extract the structural mode of the pumping station building, the natural vibration frequency and vibration mode of the pum-
ping station building are analyzed. The vibration source and the cause of the vibration of the power house are determined, and
the possible vibration source and frequency characteristics of the pumping station are determined. The vibration source is veri-
fied and analyzed with the theoretical calculation value of the main excitation source frequency of the pumping station unit. The
results show that:there is resonance phenomenon between the excitation source frequency of the pumping station unit and the
natural vibration frequency of the powerhouse structure. The research results can provide a theoretical basis for the maintenance
and reinforcement of the pumping station.
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Fig. 1 Pumping station unit layaut
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Fig. 2 Three dimensional model of the No. 1 plant structure
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Tab. 1 Plant material parameters

o W A/ GPa TR L g/ (kg + m?)
AR B 30.0 0. 167 2 500
C15 B#E+ 22.0 0.167 2 400
C20 VRHE L 25.5 0. 167 2 400
C25 R &+ 28.0 0.167 2 400
Wt 210.0 0. 300 7 890
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Tab. 2 Statistics of the first 50 natural frequencies of the No. 1 plant structure

Bk B/ He Bk B/ He sk B/ He sk B/ He ik $iE /He
1 4.02 11 24.77 21 33.08 31 40. 18 41 48. 68
2 9.53 12 25.58 22 33.76 32 40. 74 42 49. 29
3 11.43 13 25.91 23 35.19 33 41.55 43 49.70
4 16. 34 14 26.71 24 35. 20 34 42. 54 44 50. 34
5 18. 38 15 27.53 25 36.61 35 43.37 45 51. 23
6 18. 66 16 28. 64 26 36. 94 36 43. 67 46 51. 96
7 21.41 17 29. 67 27 37.40 37 45. 40 47 52.75
8 22.10 18 29.92 28 38. 33 38 46. 77 48 53.13
9 22.48 19 30. 48 29 39. 11 39 47. 41 49 54. 11
10 24. 33 20 31.21 30 39. 95 40 47. 85 50 54. 25
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Fig. 3 The first order typical vibration mode diagram of

No. 1 plant structure
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Fig. 4 The 16th order typical vibration mode diagram of
No. 1 plant structure
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Fig. 5 The 29th order vibration mode diagram of

motor floor of No. 1 plant
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Fig. 6 The 31th order vibration mode diagram of

motor floor of No. 1 plant
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Tab. 3 Comparison of vibration frequency value of

vibration source and natural frequency value of plant structure
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WHEEIRED  0.71~3.54 1K 4,02 <20
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