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1- Maximum wave speed change
2- Iteration
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[19] A12] A10] WZ A2 EEAE « M{ {Z{A{Z FdAnTz$Y E£T# Y 15l pA|m

Pipe Material Hmm) Hit.)
Seamless commercial steel (new) 0.004 0.000013
Commercial steel (enamel coated) 0.0048 0.000016
Commercial steel (new) 0.045 0.00015
Riveted steel (new) 0.9 ~9.0 0.003 - 0.03

Cast iron (new) 0.26 0.00085

Ductile iron 2.591 0.0085

Concrete (steel formsmooth) 0.18 0.0006

Concrete (roughyvisible form marks) 0.60 0.002
Asphalted cast iron (new) 0.12 0.0004
Asbestos Cement0.001~0.01] 0.0003~0.00B

Galvanized iron 0.15 0.0005
PvC| 0.0015 0.000005
Polyethylene| 0.0015 0.000005
G.R.P 0.02 0.000065

[19] A12] A10] | YEZA-AY EsEIscZ+zE>1._ pA|m

; Young's Modulus : ' ;
Material i Ibf/ft%) (GPa) Poisson's Ratio
Steel 4.32 207 0.30
Cast Iron 1.88to 3.55 90to 170 0.25t0 0.27
Ductile Iron 3.59 172 0.28
Concrete 0.42t0 0.63 20 to 30 0.15
Reinforced Concrete | 0.63to 1.25 30 to 60 0.25
Asbestos Cement 0.50 24 0.30
Galvanized iron 417 200 0.29
PVvC 0.069 3.3 0.45
Polyethylene 0.017 0.8 0.46
G.R.P 1.0 30 0.40
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[19] A12] A10] |, fz$Y EXYEPIZA LIA E“3-1._ uA|m

Pipe Material C

Steel (new) 150

welded and seamles3teel 100

Cast-iron (new) 130

Cast-iron 10 yr. OId 110

Cast-iron 30 yr. Old 70-90

asphalt coate@ast-Iron 100

Ductile Iron 140

Concrete 130

Asbestos Cement 140

Galvanized iron 120

PVC 150

Polyethylene 150

G.R.P 150

[19] A12] A10] IEXOIZ « Y Ayi-1._ pA|m
Liquid Specific Kinematic Bulk Vapor
Gravity | Viscosity (m2/s) | Modulus(N/m?) | Pressure (m)

Water at 4°C (39°F) 1.000 1.5656(10F 2.15(107 -10.25
Water at 10°C (50°F) 1.001 1.344(10¥ 2.15(10§ -10.21
Water at 20°C (68°F) 1.000 1.004(10y 2.15(10§ -10.09
Water at 54.0°C(130°F) 0.988 5.160(10) 2.15(10§ -8.72
Ethyl Alcohol at 20°C(68°F) 0.790 1.500(10Y 1.06(10Y -999
Sea water at 10°C(50°F) 1.030 1.400(10Y 2.34(10§ -999
Gasoline at 16°C(60°F) 0.710 6.700(10Y 1.3(10§ -999
Gasoline at 38°C(100°F) 0.710 5.550(10Y 1.3(10f -999
Crude Oil 0.86 1.019(107 1.45(10 -7.10

1- Hazen-williams roughness coefficients
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