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Determination of Manning ‘s n coefficient in Irrigation Channels

Prasert Pattravongsakul

Sipat  Chansiri
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1986

The thesis aims at determining. The Manning ‘s n roughness cosfficient ir open
channels. Two rectangular testing channsl have been construced with-differrent-materials, one
of Plastic sheets and the other of Plywood boards.

With longitudinal slope of 1 in 600, the supplying flow rates have been varied.
between 1.3 and 4.5 liters/sec and the concerned date were recorded. The Manning ‘s n
computed by using the manning formula are 0.017 and 0.011 for the plastic and plywocd

channsl respectively
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1. Uaauliiluain flume Sedlumeanafnuunantn 38 om. §3 33 om ©73 6
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3, FoprmAnteninaniasrastaioln (y ) athalen 5 9a sy flume A
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4. insmndmanagive ( Q) Thnassmairaaniing flume Suoanudoda sy
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6. 50 a WiidAasin 4 A udavin 14 i1
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2) gms Menning ANYIMA n SN
n =1 Hm SV2 |

v

Tﬁﬂﬁ n = &uﬂﬁziw‘ﬁ‘mmuww (roughness coefficient)
R = Feiltamans (hydranlic radius) = AP
P = Lﬁﬂ?ﬂﬂjﬂtﬂﬂﬂ {wetted perimeter)
S = ATMAMDLAYD flume (average bed slope of flume) = 1 :500
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A9 1 AesAUsEnauRN v dmfun1sAtuadAl n

Channel conditions - Values
Earth 0.020
Material Rock cut . 0.025
involved . '
Fine gravel 0.024
Coarse gravel, 0.0;.8
Smooth 0.000
Degree of Minor / 0.005
irregularity | \foderate 0.010
Severe 0.020
Gradual 0.000
Variations of
channc! cross | Alternating occasionally | n, 0.005
scction
Alternating frefuently 0.010-0.015
Negligible 0.000
Relative Minor 0.010-0.015
effect of n; ; e
ohstructions | Appreciable 0.020-0.030 °
Severe 0.040-0.000
Low 0.005-0.010
Medium 0.010-0.025
Vegetation ne
High 0.025-0.050
Very high 0.050-0.100
Minor 1.000
Degree of 4 0 oreciable - 1.150
meandering
Severe 1.300
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19192 Anduiar@nganneiase Manning’s n

{ AugmesasnaruniuAuusirduiunNtesnuuL )

Type of“chunnel and description Minimum | Norinal | Maximum
A, Croseo Conpuirs Frowineg Partiy Fuut
-1. Metal
a. Brass, smooth 0.009 0.010 0.013
b. Steel - '
1. Lockbar and welded 0.010 0.012 0.014
2." Riveted and spiral 0.013 0.010 0.017
¢. Cast iron
1. Coated 0.010 0.013 0.014
2."Uncoated 0.011 0.014 0.01¢
d. Wrought iron
17 Black 0.012 0.014 0.015
2.” Galvanized 0.013 0.018 0.017
e. Corrugnted Tetal
1. Bubdrain 0.017 0.019 0.021
" 2! '8torm drain 0.021 0.02¢ 0.030
T+ A-2. 'Noniietal
a. :l;(xé'iw_“" 0.008 0.009 0.010
b._Glass 9.009 0.010 | 0.013
c. Cement
1. Neat, surface 0.010 0.011 0.013
© '2. Mortar 0.011 0.013 0.015
d. ‘Concrote
1. Culvert, straight and frec of dehris 0.010 0.011 0.013
2. Culvert with bends, conncctions, 0.011 0.018 0.014
and some debris
3. Finished 0.011 0.012 0.014
4. Sewer with manholes, inlet, ote., 0.013 0.015 0.017
straight v
5. Unfinished, steel form 0.012 0.013 0.014
6. Unfinished, smooth wond form 0.012 0.014 0.016
7. Unfinished, rough wood form 0.015 0.017 0.020
e, Wood
1. Stave 0.010 0.012 0.014
2 Lammatcd trented 0.015 0.017 0.020
J: Clay™ -
‘1., Common drainnge tile 0.011 0.013 0.017
2 "Vltnﬁql sewer 0.011 0.014 | 0.017
* 87 Vitrified sewor with manlioles, inlet,| 0.013 0.016 0.017
' -&‘ew fen oo
- 4 Vitified aubdrmn with open joint 0.014 0.016 0.018
" g Brickivork
e g% Gliged 0.011 0.013 0.016
2. Lined with cement mortar 0.012 0.015 0.017
J."heBanitary; sewers conted with sewnge 0.012 0.013 0.016
X ~—-~uhmoa. with bends and conneetions
i’ 4 1. Paved invert, sewer, smooth bottom 0.016 0.019 0.020
% % _j. Mubhle masenry, cemented 0.018 0 025 0 030
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A9 2 AdNLsrAndronneges Manning's n ( sie )

( AuasIsEFIaTIULTuA LS A M UN TR NLLY )

Type of channel and description Mioimum | Normal | Maximum
B, Lanep on Buitr-ur CHanngrs
B-1. Metal
a. Smooth steel surface
1. Unpainted 0.011 0.013 0.014
2. Painted i 0.012 0.013 0.017
b. Corrugated 0.021 0.028 0.030
B-2. Noumetal
a. Cement
1. Neat, surface 0.010 0.011 0.013
2, Mortar 0.011 0.013 0.016
5. Wood?
1. Planed, untrented 0.010 0.012 0.014
2. Planed, creosoted 0.011 0.012 0.015
3. Unplaned 0.011 0.013 0.015
4, Plank with battens 0.012 0.015 0.018
5. Lined with roofing puper 0.010 0.014 0.017 |
c. Concrete
1. Ttrowel finish 0.011 0.018 0.015
2. Float finish 0.013 0.015 0.016
3. Finished, with gravel on bottom 0.0156 0.017 0.020
4. Unfinished : 0.014 0.017 0.020
5. Qunite, good secction 0.016 0.019 0.023
6. Gunite, wavy soction 0.018 0.022 0.025
7. On good excavated rock 0.017 0.020
8. On irregular excavated rock 0.022 0.027
d. Concrete bottom float’ finished with
sides of \
1. Dressed stone in mortar 0.015 0.017 |  0.020 .
2. Random stone in mortar 0.017 0.020 0.024
3. Cemerit rubble masonry, plastered 0.016 0.020 0.024
4. Cement rubble masonry 0.020 0.025 0.030
8. Dry rubble or riprap 0.020 0.030 0.035
¢. Cravel bottom with sides of
1. Formed concrete 0.017 0.020 0.025
2, Random atone in mortar 0.020 0.023 0.028
3. Dry rubble or riprap 0.023 0.033 0.038
J. Brick
1. Glazed 0.01t 0.018 0.015
2. In ccment mortar 0.012 0.016 0.018
g. Masonry .
1. Cemented rubble 0.017 0.025 0.030
2. Dry rubble . 0,023 0.032 0.035
h. Dressed ashlar 0.013 0.015 0.017
i, Asphalt
1. Smooth- 0.013 0.013
2. Rough 0.016 | 0.016 | .
J. Vegetal lining 0.030 | ..... 0.5004_}
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(Fa )

( AMUAAAIEFARIVUNLIUANUSENAMFUNITaNLLL )

Type of channel and description

g ———— e amran mh e o

. lxeavaren or DrEnaeo
a. Farth, straight and uniform

1. Clean, recently completed
2. Clean, after weathering
3. Gravel, uniform acetion, clenn
4. With short grisa, fow weeds
b. Earth, winding and sluggish
1. No vegetation
2. Grass, some weeds
3. Dense weeds or aquatic plants in
deep channels
4. Larth bottom and rubble sides
5. 8tony bottom and weedy hanks
8. Cohblo hottom and clenn sides
Dragline-excavated or dredged
1. No vegetation '
2. Light brush on banks
Rock cuts
1. Smooth and uniform
2. Jagged and irrcgular
Channels not maintained, weeds and
brush uncut y
1. Densc weeds, high as flow depth
2. Clean bottom, brush on sides ~
3. Same, highest stage of flow
4, Dense brush, high stage

[

a

1). NATVRAL STREAMR
D-1. Minor streams (top width at Hood stiee

<1 L)
a. Streams on Plain
1. Clean, straight, full stage, no rifts or
deep pools )
2. Same ns above, but more stones nid
weeds'
3. Clean,” winding, some pools and
" ghoals "’
4. Samo as ahove, but some weeds and
atones '
6. Same as above, lower stuges, more
ineflective slopes and sections
" 6. Same as 4, but more stones
7. Sluggish reaches, weedy, deep pools
8. Very.weedy reaches, deep pools, or
floociways with heavy stand of tim-
her and underbrush

Minimum

0.016
0.018
0.022
.22

cCc oo
(=]
&
f=1

0025
0.030
0.033
0.035
0.040
0.045

0.050
0.075

Normal

0.018
0.022
0.025
0.027

0.025
0.030
0.035
0.030
0.:035
0.040

0.028
0.050

0.035
0.040

0.080
0.050
0.070
0.100

0.030
0.035
0.040
0.045°¢
0.048
0.050

0.070
0 100

Maximum

0.020
028
030
L0483

oCcCc

0.030
0.033
0.040

0.035
0.040
0.050

0.043

0.040

120
080
(RIY
140

cCC oo

0.033

0.040

0.045

0.055

0.060
0.080
0.150
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A19N 2 ArdNUsE&nSANease Marning’s n

{ #l9 )

( AuansiesaanunuAuusing A unIseaniuy )

Type of channel and description

Minimum

Normal | Maximum

-2,

1-3.

b. Mountain streams, no vegoetation in
channel, banks usually steep, trees
and brush slong hunks submerged at
high stages
1. Bottom: gravels, cobbles, and fow

boulders
2. Bottom: cobbles with large boulders
Flood plains
a. Pasture, no brush
Short grass
. High grass
b. Cultivated areas
1. No erop
2. Mature row crops
4. Mature field crops
¢. Brush
1. Scattered brush, heavy weeds
2, Light brush and trees, in winter
3. ‘Light brush and trees, in summer
4. Medium to dense brush, in winter
5. Medium to dcnse brush, in summer
d. Trees
1. Dense willows, summer, straight
2. Cleared land with tree stumps, no
sprouts

3. 8ame as above, but with heavy
growth of sprouts

4. Heavy stand of timber, 8 few down
trees, little undergrowth, flood stage
below brancheg

5. Same as above, but with flood stage
reaching branches

Major streams (top width at flood stage

>100 ft). -The n valuc is less than that

for minor streams of similar description,

hecuuse banks offer less effective resistance.
a. Regular section with no boulders of

brush
b. Trregular and rough section

0.030

'0.040

0.025
0.030

0.020
0.025
0.030

0.015
0.035
0.040
0.045
0.070

0.110
0.030

" 0.050

0.080

0.100

0.025

0.036

.

0.040
0.050
0.030
0.035
0.030
0.035
0.040
0.050
0.050
0.060
0.070
0.100

0.150
0.040

0.000

0.100
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