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Fig. 2 Plane drawing of the factory building
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Tab.1 Test results of A-4 steel column in AB span of the factory building
' Fundamental vibration mode
Number Direction Workl'ng Frequency Vibration pickup number 17 27 37 4% 5% .
condition /Hz & 77
Elevation 86.0 90.5 99.0 105.9 113.0
1 Transverse Earth pulsation  2.53 Modal coordinate 0.010 0.057 0.208 0.561 1.000
2 Transverse Crane brake 2.53 Modal coordinate 0.009 0.053 0.206 0.553 1.000
3 Longitudinal Earth pulsation 2. 39 Modal coordinate 0.028 0.037 0.092 0.637 1.000

4 Longitudinal Crane brake 2.35 Modal coordinate 0.010 0.020 0.071 0.554 1.000
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Tab. 2 Maximum value of vibration linear displacement for A-13 column in AB span of the factory building /mm

Direction Vibration source Test pointl Test point2 Test point3 Test pointd Test pointh
Seven crushers running, 604 free running 0.011 20 0.028 86 0.06109 0.17875 0.312 25
Longitudinal Six crushers running,302 stopping .014 01 . 039 83 . 118 80 . 205 17 . 289 15

0 0 0 0 0
Six crushers running,601 stopping 0.011 60 0.033 14 0.11933 0.193 81 0.261 58
Five crushers running,601 and 303stopping  0.011 29  0.066 32 0.214 43 0.234 32 0.436 18
0.023 16 0.066 51 0.242 44 0.249 65 0.500 14
0.022 68 0.068 39 0.26129 0.28670 0.482 01

Transverse 301 and 302 running,604 free running

Five crushers running,303 and 602 stopping

£33 99.000 m FARMEMUBEKXE

Tab.3 Maximum value of vibration linear displacement for the 99. 000 platform /mm
. . . . Test Test Test Test Test Test
Direction Vibration source . . . . - .
pointl point2 point3 point4 point5 point6
604 free running, 602 stopping 0.063 00 0.088 00 0.095 00 0.099 00 0.074 00 0.094 00

Longitudinal ) )
Seven crushers running,604 free running 0. 083 30 0.089 90 0.096 00 0.119 00 0.095 20 0.111 10

Five crushers running,602 and 603 stopping 0.123 00 0.126 00 0.200 00 0.195 00 0.178 00 0.210 00
Seven crushers running,604 free running 0. 192 00 0.167 00 0.255 00 0.252 50 0.184 00 0.191 00

Transverse

Vertical Seven crushers running,604 free running 0. 104 20 0. 117 60 — — — —
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Tab.4 Vibration frequencies of the structure

Frequency/Hz Vibration modal Measured frequency/Hz
5 3 5 I 45 )X T 1 2.63 Longitudinal translation 2.35~2.45
VIH A BR T &R A 2 2. 90 Transverse translation 2.48~2.83
B R TARMBS 0 3.50 Torsion =
PO B AT R 5 4 7.11 Transverse translation and torsion —
B4R 3 55 M BT S I R 5 7.31 Longitudinal translation and torsion —
6 7.39 Longitudinal translation and torsion —
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Table 5 Disturbing force of the crushers

B 5 AR IR

Fig. 5 Typical amplitude— frequency curves

Ttem Crusher ) /L\\
HP700 HP800 7\
Mass of crusher/kg 61 970 64 100 ,/‘\/Pf | ‘\\/\\\}
Maximum unbalanced force F/N —84 750 —111 120 J| fl\‘j L L\‘}L
Maximum unbalanced moment M/N « m 302 400 319 576 F //‘ \\\M
Operating speed/r « min ' 261~354 261~354 - |
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Tab. 6 Maximum value of vibration linear displacement for the columns/mm

Position
Elevation A-4 column B-4 column C-5 column A-14 column B-14 column C-13 column
UX UY UX UuY UX (00 UX Uy UX UY UX Uy
90. 500 0.010 0.015 0.031 0.017 0.021 0.030 0.012 0.015 0.031 0.014 0.024 0.035
99. 000 0.027 0.055 0.114 0.066 0.074 0.114 0.044 0.048 0.120 0.044 0.089 0.128
102. 300 0.037 0.034 0.141 0.059 0.088 0.104 0.060 0.112 0.126 0.075 0.104 0.109
105. 300 0.040 0.108 0.124 0.039 0.078 0.077 0.071 0.187 0.101 0.131 0.083 0.066
109. 300 0.100 0.128 0.110 0.060 0.070 0.066 0.101 0.281 0.046 0.208 0.049 0.030
117. 500 0.136 0.142 0.093 0.096 0.073 0.059 0.129 0.394 0.081 0.335 0.050 0.177
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Test and evaluation on vibration performance
of a crushing and screening plant

ZHU Li-hua**, BAI Guo-liang', LI Xiao-wen', JIANG Kong-yi®, ZENG Jin-sheng'

(1. School of Civil Engineering, Xi'an University of Architecture & Technology, Xi'an 710055, China;
2. State Key Laboratory of Architecture Science and Technology in West China(XAUAT), Xi'an 710055, China;
3. Anshan Iron and Steel Group Company, Anshan 114001, China)

Abstract: There are nine crushers in a crushing and screening iron ore plant, and the foundation platform of the crushers is
not separated from the main plant structure. The disturbing force of crushers leads to serious vibration of foundation plat-
form and main plant structure. In order to analyze the vibration performance of the crushing and screening plant and eval-
uate its vibration safety, the structural dynamic characteristic parameters are tested in site with free vibration method and
pulsation method, and then the vibration displacement of the structure and foundation platform under different working
condition of crushers are measured. A finite element model is established, and then modal analysis and harmonic response
analysis are done. The calculation results are basically in accordance with the test results. The study shows that the vi-
bration of crushing and screening plant induced by crushers are overrunning. The structural vibration displacement increa-
ses with the increase of opening crushers, but the local vibration is related to the working condition of crushers.

Key words: crushing and screening plant ; vibration test; dynamic machine foundation; harmonic response analysis
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