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VI Velocity in pipe for surge conditions (ft/sec)

Vo © Velocity in pipe for initial steady conditions
(ft/sec)

V' . Difference initial and final steady velocity (V— V)
(ft/sec)

t  Time (sec)

T : Time of gate travel (sec)

g Acceleration of gravity (=322 ft/sec®

Qo ° Initial steady flow in pipe (ft*/sec)

C, * Coefficient of discharge through gate

A, ° Cross-sectional area through gate opening (ft?)

By © Gate opening factor for initial steady conditions

B Gate opening factor for surge conditions

Subscript 0 refers to initial steady values at t=0 prior

to surge conditions
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(H)wax - Maximum rise in head at the gate due to
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’0p=Circumferential stress-’

(1}” /. ~Eem‘er line axis of pipe

r

o) - Axial or longitudinal stress in pipe shell

o2 - Hoop or circumferential stress in pipe shell
R Inside radius of pipe

¢ Thickness of pipe wall
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p - Poisson’s ratio for the pipe wall material

AR : Change of the inside radius of pipe
Aoy | Change in the longitudinal stress in pipe shell
Aoz Change in the circumferential stress in pipe

shell
&r; - Change in the axial length of the element
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u : Poission’s ratio=0.3

c1 - values for pipes anchored as follows
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: Young's modulus for steel pipes (Ib/ft*)

- volume modulus of water=43.2X10° (Ib/ft>)
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w ° specific weight of water=62.4 (lb/ft’)=0.036
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u - Poission’s ratio=0.3
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fter t=4L/a seconds the cycle repeats and continues
indefinitely if the fricition in the pipe is neglected

g in the above diagrams is used to denote an interval
of time which is very small in comparison with the
round trip wave travel time

The symbol U or U is used to denote the reflection
of the wave front
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