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A Study on Roughness Coefficient of Corrugated Steel Pipe
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Abstract

A hydraulic model study have been carried out on roughness coefficient of
corrugated helical steel pipe. The study was performed in the 0.6m wide flume of
Hydraulic Laboratory for the pipe diameter of 0.6m and 1.6m. Additional study was
performed in 2m wide open irrigation canal for the pipe diameter of 1.6m.

In the laboratory test, pipes wider larger than 0.6m were cut out to be
installed in the flume and equivalent Manning roughness coefficient were derived.
On the other hand, field test was performed to measure the flow velocity and
water depth in the flow of pipes whose diameters are larger than 0.6m installed
in irrigation canal.

From the results, effective roughness coefficient are derived as functions of current
velocity, Froude number and relative roughness for each of corrugated pipes. In the
corrugated pipe, Toughness coefficient decreases proportionally depend on current velocity.

The roughness coefficient is decreased also decreased as Froude number increased, so
far as flow depth decreased. Further study on roughness coefficient was carried out for
the pipe of smooth surface treated with pvc coating materials resulted that roughness
coefficient increased so long as diameter increased in the range of 0.095 to 0.021.

It could be concluded that roughness coefficient would not be decided as a
constant but also decided by a function of Froude number and relative roughness in
the pipe line system. The result would be contributed to design of irrigation and
drainage canal system.
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(Fig. 1> Cross section of corrugated steel pipe
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(Table 1) Values of coettficient of roughness(N) for standard corrugated
steel pipe (Manning’s Form)
Annula.r Helical pipe
Corry- | 2in
gations Al 112 i 248 i
Diameters| gy | 10in | 121in | 18in | 24in | 36in | 48in | 60 in and Larger
s po | o | 2972 | 004 | oon | oo | 008 | 000 | 0 | oo
Annular Helical - 3x1 in
Unpaved | 3X1in 48 in 54 in 60 in 66 in 72in | 78 in and Larger
25% Paved | g7 0023 0023 | 0024 | 0025 0.026 0.027
0.023 0.020 0.020 0.021 0.022 0.022 0.023
Annular Helical - 51 in
Unpaved | 5x1 in 54 in 60 in 66 in 78 in | Larger
26% Paved ™4 625 0022 | 0023 | 0024 0.025
0.022 0.018 0.020 0.021 0.022
All ipe wih smaoth Al Diameter : N=0.012
AIS!, Includes fully paved. concrete lined. spiral rib & doublewall pipe
<Table 1>& 14 47 9 olg ahel w  3AAY OAYY §4A3 Axsn F4
£ N@S noj® ftﬂ WAEe Ao N F He He Heol #22% 23390, A9
& Ealw(Annular configuration) ] 72$-5 8L WHdel 300mm, 600mm, 1,000mm,
o} 2h2 ghg HoFa gl 1,650mm, 2200mmzA Al¥ F2o Fo
06m ooz A g HFZAE AHHA
I AIE 2 25ha, e & datsta <Fig. 2> 2
o] AXslsith AE ¥ dole 5molth
$g7Re) 2EAF AP FA7IESAL
FYANEFY HF2F APA W9 Tilting
ﬂume(7}%!7g)‘}:‘1:§) ol A <Fig. 2>9 #o] F w‘e-l‘;gpta\r/\:we Channel
Aot APEge Ast AFzdA 1FE VA
2 FrEn A52E Fo N@FRd & SR b
Ay, 4F FUFS YT MWEE 2A5
T {9 £ WeirZ A AdFE \\
AT += M3t A2 (Wave suppressor)E A3 Underground storage
o dRE o, A3 A#Y JFEHH
1, 3, 5m A%l Point gauge® At 5 - (Fig. 2) Circulation of testing flow in
98 ZAsH, o] AAH ek 2t FI the model
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(Fig. 3) Cross section of corrugated steel
pipe in the rectangular flume
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(Fig. 5> Roughness coefficient vs. current
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