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Table 1 Principle parameters of vibration testing
— WA HARER KB 21 /kg
m r/m s/m
1-1 322.65 92.62 90.29 5590
1-2 356.03 148.39 134.80 5590
2-1 344.94 274.34 269.54 308 0
2-2 322.65 241.39 239.68 308 0
3-1 322.65 66.70 60.23 494
3-2 344 .94 108.61 95.92 494
3-3 367.02 136.08 114.83 494
3-4 377.84 150.63 124.81 494
3-5 356.03 122.62 105.78 494
4-1 367.03 153.94 135.52 . 494
4-2 356.03 154.61 141.69 494
4-3 322.65 100.32 96.15 494
4-4 377.84 170.63 148.61 494
5-1 356.03 185.85 170.90 494
5-2 367.03 189.52 174.89 494
5-3 322.65 139.46 136.49 494
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Table 2  Ultrasonic velocity of damaged cylinder

MRS lgp lgv Ige FH/Hz
1-1 -0.7176 0.706 9 0.011 0 17
1-2 -0.9223  -0.6430  0.0417 13:13
2-1 -1.2754  -0.2007  0.0076 24.67
2-2 -1.2199  -0.2006  0.003 1 16.52
3-1 -0.9262 0.481 3 0.044 3 22.26
3-2 -1.1380 0.300 2 0.054 0 22.16
3-3 -1,2359  -0.0647  0.0738 13.84
3-4 -1.2800 0.005 0 0.0817 15.28
3-5 -1.1907  -0.5886  0.0642 14.84
4-1 -1.2894  -1.1936  0.0553 37.24
4-2 -1.2915  -0.3686  0.038 1 56.88
4-3 -1.1035  -0.1107 0.018 5 15.75
4-4 -1.3341  -0.4972  0.060 0 13.65
5o 137113 -0.789 1 0.036 4 13.65
5-2 -1.37197  -0.6378 0.0349 16.00
5-3 -1.2465  -0.3361 0.094 0 15.17
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Fig.1 Relationship between maximum vibration

velocity and maximum explosive
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Table 3 Vibration reduction results of milliseconds

delay experiments

B At/ms W) R % [ R B Zh R/ %
15 23.6 76.7
25 -31.8 50.0
30 -34.3 50.0
35 15.1 73.1
40 34.6 78.6
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A New Explicit Equation for Calculating the Friction Factor
for the Turbulent Flow in Pipes

Wang Yong, Ruan Qi
( Department of Chemical Engineering , Fuzhou University , Fuzhou 350002, China)

[Abstract] The friction factor for the turbulent flow in pipes is the binary nonlinear function of Reynolds
number and relative roughness. Calculating friction factor by implicit Colebrook equation have to use iterative
algorithm, which is discommodious. The intelligent fitting method for binary nonlinear polynomials was
presented in order to obtain a high precise and simple form explicit equation for calculating the friction factor.
The binary nonlinear polynomial was firstly transformed into multivariate linear polynomials, and the least
squares standard matrix was established. Then the number, the form, the index and the coefficient of
polynomials term were searched to obtain the optimum function by genetic algorithms combined with matrix
method. Fitting the data calculated by Colebrook equation with the above method, a new explicit equation for
calculating the friction factor for the turbulent flow in pipes was obtained. The new equation can reproduce the
Colebrook equation with average deviation of 0.5% and the maximum deviation of 1.8% in the range of
Reynolds number being 3 000 < Re < 10® and relative roughness being 0 < e/d <0.05, and it has an average
deviation of 2.3% to the experimental data. The new equation has the advantageé such as simple form, high
precise,, wide range of application, and can be simplified to the equation for calculating the friction factor in the
range of smooth pipe and the rough region easily.

[Key words] turbulent flow; friction factor; implicit Colebrook equation; genetic algorithms; intelligent

fitting method; explicit equation

(L% 77 )

[Abstract] To solve the problem of slope caused by blasting vibration damage at a certain iron mine, YBJ-1
blasting vibration seismometer and CD-1 velocity-meter were used to observe the velocity of particle caused by
blasting according to the rock properties and the scale of blasting. The spreading law of blasting wave in the iron
mine were acquired to propose an effective method of controlling the maximum blasting vibration velocity, which
will keep slope close to blasting area safe from blasting vibration damage. The vibration velocity was proved to
be relevant to explosive quantity and the location of testing spot. The magnifying effect of velocity along the
height of slope was proved to decline with the relative height increasing. In terms of control of the maximum
explosive quantity at the same time and the millisecond delay interval, blasting vibration has been reduced at the
ratio of 23.6% . 15 ms delay interval was proved to be rational through the experiments in an open pit.

[Key words] open pit; blasting vibration; height effects, maximum explosive quantity at the same time;

millisecond delay interval interference
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