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Gray cast iron 0.3 41.4 89.6
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Table 8.1 Moduli of Elasticity and Poisson Ratios for Common Pipe Materials

Material E (Ib/in?) Poisson ratio p

Steel 30 x 106 0.30
Ductile cast iron 24 x 100 0.28
Copper 16 x 106 0.36
Brass 15x 100 0.34
Aluminum 10.5x 109 0.33
PVC 4x10° 045
Fiberglass-reinforced plastic = 4x 100 w, 0.27-0.30

= 13x 105 w, = 0.20-0.24
Asbestos Cement 34x100 0.30

Concrete 57.000 \:: fc dynamic value  0.24

f. = 28-day strength
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Table 2.1. Young's modulus of elasticity and Poisson’s ratio for various
pipe materials.*

Modulus of Elasticity, £**
Material (GPa) Poisson’s Ratio

Aluminum alloys 68-73 0.33
Asbestos cement, transite 24
Brass 78-110 0.36
Cast iron 80-170 0.25
Concrete 14-30 0.1-0.15
Copper 107-131 0.34
Glass 46-73 0.24
Lead 4.8-17 0.44
Mild steel 200-212 0.27
Plastics
ABS 1.7 0.33
Nylon 1.4-2.75
Perspex 6.0 0.33
Polyethylene 0.8 0.46
Polystyrene 50 0.4
PVC rigid 2.4-2.75
Rocks
Granite 50 0.28
Limestone ss 0.21
Quartzite 24.0-44.8
Sandstone 2.75-4.8 0.28
Schist 6.5-18.6

*Compiled from Refs. 12, 25,and 31.
«*To convert E into ib/in.? , multiply the values given in this column by 145.038 X 10°.

g5 1as 435 pall Jalra o ) A8La) (sulsy Jaladd (38l ad e doans of (S LS
L6 Goal sag [1] el (e Baldll
(1) sl s Agpally G gl dalaa (6) Jsaa

Table 8.1 Moduli of Elasticity and Poisson Ratios for Common Pipe Materials

Material E (Ib/in*) Poisson ratio p

Steel 30X ]06 0.30
Ductile cast iron %X 106 0.28

Copper 16x 106 0.36
Brass 15x 106 0.34
Aluminum 105x 100 033
PVC 4x10° 045
Fiberglass-reinforced plastic E, = 4x 100 iy, = 027:030

E, = 13x100 W = 020024
Asbestos Cement 34x 100 0.30

Concrete [¢ dynamic value  0.24
57000 f; !

ﬂ = 28-day strength
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ABSTRACT

This research is specialiesed in studying the effect of water hammer phenomenon
in pipes according to different ways of connections between pipes and how these
ways affect high and low pressures as a result of water hammer that caused by
pump failure.

A mathematical model has been designed by using Excel according to
Characteristic Method (MOC) that depends on equations of motion and
continuity and applied on group of wells in Swieda City.

This model has been checked by another computer programme that was
designed by companies in order to solve and reduce this dangerous phenomenon
like (HAMMERBENTLY ,WATERHAMM).

As a result we have found according to the results by using EXCEL that some
ways can be good not only for high pressures but also for reducing the negative
pressures(cavitations) at the high points in the pipe.
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