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Manning Equation Coefficients of Roughness

Manning's n range

I.  Closed Conduits:
YN ©0 ] (o3 (= (=N T o= PP 0.011-0.013

B. Corrugated-metal pipe or pipe arch:

1. 2-2/3 by 1/2 in corrugation (riveted pipe):
a. Plain or fUlly COALEA........ccoiiiiiiiie e 0.024
b. Paved invert (ranged values are for 25% and 50% of circumference paved):
(1) FIOW FUIl AEPEN .o e 0.021 - 0.018
(2) FIOW 08 dEPLN ...ttt 0.021 - 0.016
(3) FIOW 06 AEPN ...ttt 0.019 - 0.013
2. 6 by 2-in corrugation (field DOItEd) .........cooieieiiiie e 0.030
C. Cast-ir0ON PIPE, UNCOALEM ........uuiiiiiiieiiiiiiie ittt ettt e e e e e e et e e e e e e e e s e aanbbeeeeaaeeeaannreees 0.013
Y C=T=] I o] o1 TP PRPPP 0.009 - 0.011
E. Monolithic concrete:
1. WO0Od fOrMS, FOUGRN ...ttt e e e e e eeeaa s 0.015 - 0.017
2. Wo00d fOrms, SMOOLN ......cccviiiiiiiiic s 0.012 - 0.014
3. SHEEITOIMS. ..t 0.012 - 0.025
F. Cemented rubble masonry walls:
i @o] a ol =) (=38 (o o) A= T oo IR (o] ISR 0.017 - 0.022
2. NALUFAI FIOOT ... 0.019 - 0.025

II. Open Channels, Lined (straight alignment):

A. Concrete with surfaces as indicated:

1. Formed, NO fiNISN ......ccoiiiiiii e 0.013 - 0.017
2. TrOWE fINMISN ... e 0.012 - 0.014
3. FIOAL fINISH e e 0.013-0.015
4. Float finish, some gravel 0n DOttOM ..........cooiiiiiiiiiii e 0.015-0.017
5. GUNItE, OO SECHON.......uiiiiiiiiie ettt e e e e e e aeeeeas 0.016 - 0.019
6. GUNItE, WAVY SECLON ..eeiiieiii et e e e e e e s e e e e e s e e st e e e e e e s e s nnnreeeees 0.018 - 0.022
B. Concrete, bottom float finished, sides as indicated:
1. Dressed StONE iN MOFTAY .......cccoirieireierree e et e e sre e snne e e 0.015 - 0.017
2 RANdOM StONE IN MOFLAN ......coviiiireieiree et 0.017 - 0.020
3. Cement rubble MAaSONIY .......covii i 0.020 - 0.025
4. Cement rubble masonry, plastered ..., 0.016 - 0.020
5. Dry rubble (FPrab) ... 0.020 - 0.030
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C. Gravel bottom, sides as indicated:
1. FOrMEM CONCIELR ....eiiiiiiiiie ettt e s e s b e e s nnreeeeaes 0.017 - 0.020
2. RaNdOm StONE IN MOFTAT .......ciiiiiiiiiiiee ettt e e 0.020 - 0.023
3. Dry rubble (FIPrap) «ooooooooeiiieie et 0.023 - 0.033
D. Asphalt
O ST 1 1 o T { o PO P PP PPPRROP 0.013
7 = (0T o | o T 0.016
E. Concrete-lined excavated rock:
I CToTo o [T =Tox 1o ] o T OO PEP PP PRRPTRPTRN 0.017 - 0.020
pZZ V1 (=T U] = VYT 1o o SR 0.022 - 0.027

lll. Open Channels, Excavated (straight alignment, natural lining):

A. Earth, uniform section:

1. Clean, recently COMPIEted............ooiiiiiiiiiiiiie e 0.016 - 0.018
2. Clean, after Weathering ..........coiiiiiiiiiiiii e 0.018 - 0.020
3. With short grass, fEW WEEAS........coo i 0.022 - 0.027
4. In gravelly soil, uniform section, Clean............ooocuiiiiiiiiiiiii e 0.022 - 0.025

B. Earth, fairly uniform section:

I [0 IRV 7= 11 = L4 T TSR 0.022 - 0.025

2. Grass, SOME WEEAS ......ooeirieiriee sttt e sttt e st sre e nne e s nnres 0.025 - 0.030

3. Dense weeds or aquatic plants in deep channels..........ccccoccceee i, 0.030 - 0.035

4. Sides clean, gravel BOtOM .........ccoiiiiiiiiirie e 0.025 - 0.030

5. Sides clean, cobble DOtOM ..o 0.030 - 0.040
C. Dragline excavated or dredged:

I N (o YT o 1< = 14T o O PR 0.028 - 0.033

2. Light brush 0N DankKs ..........eooiiiiiii e 0.035 - 0.050
D. Rock:

1. Based 0N deSigN SECHON ......couiiiiiiie ettt e e e e e et e e e e e e e e nbabeeeeaaeeeas 0.035

2. Based on actual mean section:

a. SMOOoth and UNIFOMM .........oiiiiiii s 0.035 - 0.040
b. Jagged and irreQUIAT ............eeeiiee e 0.040 - 0.045
E. Channels not maintained, weeds and brush uncut:
1. Dense weeds, high as flow depth........cccoccviiiiiii e 0.080 - 0.120
2. Clean bottom, Brush 0N SIES.........ccciiiiiii s 0.050 - 0.080
3. Clean bottom, brush on sides, highest stage of flow............cccccccovviiiiireeeniiccinnen, 0.070-0.110
4. Dense brush, high Stage.........cooooiii e 0.100 - 0.140
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IV. Channels & Swales w/Maintained Vegetation (Values shown are for velocities of 2 & 6 fps):

A.

B.

Depth of flow up to 0.7 foot:

1. Bermudagrass, Kentucky bluegrass, buffalograss

a. MOWEd 10 2 INCRES ... 0.045 - 0.070

D, Length 4-6 INCHES.......coiiii e 0.050 - 0.090
2. Good stand, any grass:

a. Length about 12 INChES.......ccoociiiee e 0.090 - 0.180

b. Length about 24 INChES..........uuviiiiiii e 0.150 - 0.300
3. Fair stand, any grass:

a. Length about 12 INChES.......cceeiiieiee e 0.0800 - 0.140

b. Length about 24 INChES..........ovviiiiei e 0.1300 - 0.250

Depth of flow 0.7 - 1.5 feet:

1. Bermudagrass, Kentucky bluegrass, buffalograss

A, MOWEd t0 2 INCNES ... 0.030 - 0.050

D.  Length 4-6 INCRES.....cooi i 0.040 - 0.060
2. Good stand, any grass:

a. Length about 12 INChES......coeeiiiii e 0.070-0.120

b. Length about 24 INCRES........ueviiiie i e e 0.100 - 0.200
3. Fair stand, any grass:

a. Length about 12 INCHES.......ceeiiiiieee e 0.060 - 0.100

b. Length about 24 INCNES.......uueiiii i 0.090 - 0.170

V. Street and Expressway Gutters:

A.
B.

Concrete gutter, troweled fiNISN .........ccuuiiiiie e ————— 0.012

Asphalt pavement:

L. SIMOOTN TEXIUIE .ttt e st e e st e e st e s e s e e e e s e e e e nneas 0.013
P S (o1 o | a1 (= (LU PP 0.016
Concrete gutter with asphalt pavement

O S 1 1o o] { o PO P PP PUP PP 0.013
2 = (o T o | o P 0.015
Concrete pavement:

L. FIOAE FINISH oo 0.014
2. BrOOM fINISN ..ot 0.016

For gutters with small slope, where sediment may accumulate,

Increase the above values Of X DY ... 0.002
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VI. Natural Stream Channels:

A. Minor streams (surface width at flood stage less than 100 feet):

1.

Fairly regular section:

a. Some grass & weeds, little or N0 brush ... 0.030 - 0.035
b. Dense growth of weeks, depth of flow materially

greater than weed height ... 0.035 - 0.050
c. Some weeks, light brush on banks ...........cccccceveeiiiii 0.035 - 0.050
d. Some weeks, heavy brush on banks..........cccccccoeiviii 0.050 - 0.070
e. Some weeks, dense Willows 0N banks..........c.ccoovviniiiii e 0.060 - 0.080
f.  For trees within channel with branches submerged at

high stage, increase all above values by .........cccccccveeeiiiicciiiii e 0.010 - 0.020
Irregular sections, with pools, slight channel meander; increase
values given in 1 @-8 @DOUL..........ooiiiiiiiii e 0.010 - 0.020
Mountain streams, no vegetation in channel, banks usually steep,
trees and brush along banks submerged at high stage:
a. Bottom of gravel, cobbles and few boulders............ccccccoiiiiiien 0.040 - 0.050
b. Bottom of cobbles, with large boulders ..., 0.050 - 0.070

B. Flood plains (adjacent to natural streams):

1.

Pasture, no brush:

- TS o o =TT PR 0.030 - 0.035
D, HIgh grass ....ccooceeeee e 0.035 - 0.050
Cultivated areas:

= W N [ 1o o o SRR 0.030 - 0.040
D, MALUIE FOW CIOPS ...eeeeiieieeeieitie ettt ettt e e et ee e e e e e s annbaeeeaaaeeas 0.035 - 0.045
C. MaAtUre field CrOPS. ... ..ueeeiiiiee it e e 0.040 - 0.050
Heavy weeds, scattered brush ... 0.050 - 0.070
Light brush and trees:

A WINTBE ettt e e 0.050 - 0.060
D, SUMMET ... 0.060 - 0.080
Medium to dense brush:

o T o 1 =] PP PP PURPPRPRI 0.070 - 0.110
D, SUMMET ... e s 0.100 - 0.160
Dense willows, summer, not bent over by CUrrent..........ccooccvveeveeeees e 0.150 - 0.200

Cleared land w/ tree stumps, 100-150 per acre:
Q. NO SPIOULS ..ttt 0.040 - 0.050
b.  With heavy growth Of SPrOULS........ccoiiiiiiiiii e 0.060 - 0.080
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8. Heavy stand of timber, a few down trees, little undergrowth:
a. Flood depth below BranChes..........ooooiiiii e 0.100 - 0.120
b. Flood depth reaches branches ... 0.120 - 0.160

C. Major streams (surface width at flood stage more than 100 ft.):
Roughness coefficient is usually less than for minor streams of similar description
on account of less effective resistance offered by irregular banks or vegetation on banks.
Values of n may be somewhat reduced. Follow recommendation in publication cited if
possible. The value of n for larger streams of most regular section, with no boulders or
brush, may be inthe range Of .........ooo e 0.028 - 0.033

MANNING'S ROUGHNESS COEFFICIENTS FOR SHEET FLOW

SURFACE DESCRIPTION ...itiiiitite ittt ettt st e s tte et e e stte e s te e st e e snbeesabeeesteeeanbeeessbeeanseesnteeesseeeanbeeennes n'
Smooth Surfaces (concrete, asphalt, gravel, or bare Soil).........ccceeiiiiiiiiiie e 0.011
L= | Lo ATV (g o I (=] o 1) SO 0.05

Cultivated Soils:

RESIAUE COVEI 2000 ....eeeiiiiie ettt ettt ettt e e st e e e sa e e e e sa b et e e e sk be e e e s asbe e e e sabbeeeeeabbeeeesabreeeeaan 0.06

RESIAUE COVEI 2000 ...eeeeiiiieie ettt ettt et e e e st e e e sa bt e e e sk b et e e e sk be e e e s abbe e e e s abbeeeesabbeeeesabneeeeaan 0.17
Grass:

Sy lo] o] £ TSl o = 1 =TT PUPTPT PP 0.15

DBNSE IASSES iiiiiii i i e e ettt ——————— 0.24

[T g 01U o £ T | = TS 0.41
L= Lo T (= LU ] ) SO 0.13
Woods:

[T | 1 0 T [T o] (1 =] S 0.40

DENSE UNUEIDIUSI ...t e e re e e nnree e 0.80

Source: Chow, V.T., 1959, Open Channel Hydraulics, McGraw-Hill, New York, NY
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