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32=elAd ||

O USGS(United State Geological Survey)

 NAHGIE D E4EHO Gi8 Manning2 2 H 4= ngt dEHE 2
(=RISSNSI QS RS FHO=2)

> ol XEH 4 nt 2

: Cowan¥tgd & =

o
N
=)
in

+n, +n,+ng+n,)m
0IJIM, Ny = ZE0I1], 2S6t1, iHN2 =20 thEt JI=2H 2l nat(0.02~0.028)
Ny S 9 HIZLA0 thet JHaXI (0.000~0.020)
No & SHEH EENQ 3012 HSOl CHE JH&HXI(0.000~0.015)
0

Ny = AMAEN} SEXZHO0 CHEF JHAEX] (0.005~0.100)

m2 =22 =230 tH& 23 A +=(1.000~1.300)
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H+=2% E&+H & € =&
2t Ol CHEH REH 2 nat ot Jl=8tS 0l CHet nygt XAl

/]
T Emenvaie
Bed Materlal | Median Size of bed material | Stralght Uniform Channel‘ Smooth Channel?
(In millimeters)

— SandChamnels
Sand? 0.2 ! -
.3 . -
.4
5
.6
.8
1.0
1
- m Concrete 0.011
] THEER Rock Cut 025
! Firm Soil - 020
w0 CROSS SECTION 2 COHI'EIE Sand 1-2 I
= Fine Gravel - .024
% ; Gravel 2-64 -
L S Coarse Gravel |- 026
) e = Cobble 64-256 -
I FELES ' J ‘.L = Boulder >266

i
o
S g

CROSS SECTION 3
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ot Jl=HIS 0l CHet nogt 2E 34! HMAl Dolictato EEi 2 HIY A=+
1,I'IE BED FORM
o (DSZDd}IR Plain Bed Ripples Dunes Transition Plain bed s;an;daﬁﬁm;?
R i5) Wt P =
116 - 2[:] |DQ E surfacey Ll Ll f‘\/‘&

1

bad
where: ;
Resistance to flo

R=hydraulic radius, in meters / ket gt /
d g4 = the particle diameter, in meters, that

equals or exceeds the

diameter of 84 percent of the particles

(determined from a sample of about 100

Lower regime Transition Upper regime

I~

randomly distributed particles) STREAM POWER

Figure 3. Forms and Bed Roughness in Sand-Bed Channels
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T 4 < LN oo,

R Rk
Computed roughness coefficient: Manning's n=0.14
Date of flood: December 21, 1972

Computed roughness coefficient: Manning's n=0.11

Date of flood: March 18, 1973 Date of photograph: March 13, 1979

Date of photograph: February 14, 1979 Depth of flow on flood plain: 884 meters

Depth of flow on flood plain: 0.914 meters Description of flood plain: The vegetation of the flood plain is a mixture of large and
Description of flood plain: The Vegetation of the flood plain is primarily trees, including small trees, including cak, gum, and iromwvood. The base is firm soil and has minor

surface iregularities caused by rises and depressions. Obstructions are minor (downed

oak, gum, ironwoed, and pine. The base is firm soil and has slight surface irregularities trees and limbs and a buildup of debris). Ground cover is negligible and the small amount

and obstructions caused by downed trees and limbs. Ground cover and undergrowth are of undergrowth is made up of small trees and vines.
negligible. Vegy=0.0236, and C.=8.0. The selected values are n,=0.020, n,=0.002,
n5=0.003, and n,=0.025. Wegys=0.0279, and C. =156, The selected values are ng=0.025, n,=0.005 nz=0.015,

ny=0.005, n,=0.050.
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1. Datetiimve exterl of reach o whichroughaess factor will apphy. FLOOD PLAN
Z. Dabetm e | amd wiears subdvisdon betwesn channe and foed plain s neceazan. T TROUGHNESS
daterming how base n will e aszigned.

I
| CHANME| ROLGHNFESS |
|

3. Dabermime channe type, and estimate condbons at tme of Now evenl
Comgara e channel with photograpks and descriotiors of other channele.

| [
| For me antira chawel | ASSKgN @ Compozite n for e antre channe, datvad
fram individual segmants of the chamnsl.

4. Datermne fhe facion that caise roughn ess
and how aach will be accourted for.

5. Mentzlly divida charmel info segments so that
ralghness fctar witin A sapmant s fardyounitem
8. Dobernne bype and size of baundary matorial

4_ Dateriing the factors thar cavse rounhness
ard hivwe aach will e sscaun b for

B. Datermine type and size of bed material in eash segment.
4T Aesign & base nrom tabdes, formules, and T.Assign 4 ase nfor each segmert fonvakles,
cemparison with other channeis and photographs. formidaz, of comparisot with oter channeds and
verificaton pholographs.
A Apply adjussmart Bcioes for iaivedia soegmenis)
if applicable.

9. Selact B mnalthod for weiging n.

I Gy wetied parmalss I By area
|

10 Falimeats wetted paarimater ‘or pach 10n. Estimatearear for each segmen:
sagment of channel. of channal
b \Weight the n waluss by assgning waight b V¥eight the n values by assgning
irg factors that are proportional o the waighting factors that are propodtional
wallad perimedar. ter ther arma

11, Acjust fFactor not conmdered in stop 7 and B, induding channed
abgmmant, chawyge in channal shape, vagslation, obsyoclos, and
meander. Round off as deeired for use In e Manning's equation.
12 Corrpare valie detarmined with that for othar chanmes and
warifeation pholngraphs

13 Fer sane channals! Chack fow ragime by compiting velosity
and strear power ‘or the above n detarmmine reglme Fom figure 2.
e frasen lesdee 1 s vesdich only foo e wpoer regime Bons.
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1. Cabsarmine extiel of reach lo wdich rougheess Taclor will apphy-
2. Datermine If amd wivare subdivision betwesn channe and fooed pain s necessany.
datertine bow base n will e essigned.

te. Datereird heps of feod plaun, aid esimate confiiens af e of Mow eint; comgdng th
Bl gt wilth pholographs and descipdions o oer flood plaing

15, Deberming metod o e ised n assgnng 170 Mod plin, woetker
= KRR, R rethod willbe cood with Beandiry-roughascs koo,
24 Baundary reughnecs facdors galy,

16, Desodmend f MUShness 1S urroim hndugtout Bood plain, o whether fiaod
plan niect W be sebliiviod (Folitwing 59006 ooply b oach Subadvidon

[
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I

1
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vagiallon denadty maihod

]

Beuncuy-reagnnese mathod
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Stream and Location: A= o o=l IT
Reach: A H-E LMES Flet E

Event for which n Is assigned: P o A o
1. Is roughness uniform throughout the reach being considered? f not, nshould be Adiustmant facions for e channd
assigned for the average condition of the reach. [ Describe conditons brigly
2. Is roughness uniformly distributed along the cross section? Is a divison between trogularity,
channel and flood plain necessary? {Channell Roughness uses steps 3-13, Flood plain
roughness uses stepe 14-23.) le roughness uniformly distributed across the channel? ARgriment, ny
If not, what basis should n for the individual seqments be welghted? Obainsctons, n,
3. Describe the channel. Are present conditions representative of those during the flood?
If not, describe the probable conditions during the floed. Vegetaton, ny
4. How vill the roughness-producing effects of the following on the channel be slriabied
accounted for? Weightod 1 plus adusimorts
Bank roughness: -
4 14. Dogerite the food pian. Ll
Bedrock outcrops:
Arw prosent condiions representathve of thosa during the Rocd?
Isolated boulders:
itation: ¥ rot. dscribe probable condiions during i food.
g ; 15. ks the roughness enefficiant to be determined by roughness: tactors only or be i 1 include
Obstructions:
vepilaton-chansity mnthod?
Meander:
16. I roughness undommly disribuled acroes the Sood plain?
5-10 Computation n for the channel it ot how shauld e fiood plain be subdivided”
Segment | Approximate | \aated Median ; Adjusted n 17-23. Computation of n for toad phaln
Numbar | dimansione, | oo (Area | o | BASER dyk ool b dicted| Weight | fims
and . : pe e Size “::_Irent ments n Factors waight Hmﬂm mwmwm,ﬂm'!F mithod
Material | width | depth T Taclos F Bate n, Trraguiarity, Qhsructions, Vigetation,
"o M ) A4
Sum
Weighted n =




N
1%

=

x
02

ra
H
x

1>

E

gu

Channel Conditions| n Value Adjustment!

Smooth 0.000 Compares to the smoothest channel attainable in a given bed
material.

Minor 0.001-0.005 Compares to carefully degraded channels in good condition but
having slightly eroded or scoured side slopes.

Moderats 0.005-0.010 Compares to dredged channels having moderate to
considerable bed roughness and moderately sloughed or
eroded side slopes.

s in rock.

Savere 0.011-0.020 Badly sloughed or scalloped banks of natural streams; badly
eroded or sloughed sides of canals or drainage channels,
unshaped, jagged, and irregular surfaces of channsal

Wariation in channel cross section {n ;)

| Channel Conditions |n Value Adjustment?

Example

|Gradual

[o.000

Size and shape of channel cross sections change gradually.

Alternating occasionally (0.001-0.005

Large and small cross sections alternate occasionally, or the
main flow occcasionally shifts from side to side owing to
changes in cross-sectional shape.

Alternating frequently

0.010-0.015

Large and small cross sections alternate frequently, or
the main flow freguently shifts from side to side owing
to changes in cross-sectional shape.

Effect of obstruction [ m 3)

[Channel Conditions [n Value Adjustment!

Example

Megligible

0.000-0.004

A few scattered obstructions, which include debris deposits,
stumps, exposad roots, logs, piers, or isolated boulders, that
occupy less than 5 percent of the cross-sectional area.

Minor

0.040-0.050

Crbstructions ocoupy less than 15 percent of the cross-sectional
area, and the spacing between obstructions is such that the
sphere of influence around one obstruction doas not extend to
the sphere of influence around another obstruction. Smaller
adjustments are used for curved smooth-surfaced objects than
are used for sharp-adged angular objects.

Appreciable

0.020-0.030

Obstructions occupy from 15 percent to 50 percent of the
cross-sectional area, or the space between obstructions is small
enough to cause the effects of several obstructions to be
additive, thereby blocking an eguivalent part of a cross section.

Severe

0.005-0.015

Obstructions occupy more than 50 percent of the
cross-sectional area, or the space between obstructions is smaill
enough to cause turbulence across most of the cross section.
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Step

Channel Roughness{Steps 3-13)

to be
ned or
peration to be

[Factors on which decisions are based and the resulis

3 la) Type of A stable channel made up of firm soil
channel
ib) Conditions  JAssume channel conditions are representative of those that existed dunng the peak
during flow flow.
event
(c) Comparable jnone
streams
4 Roughness Add adjustments for grass and trees in channel and for channel alignment.
actors
] Divide into ol necessary.
segments
[ [Tvpe of channel |Firm Soil.
|F |Etaae Ny | able 1gives ny, value for firm soll of 0.020-0.032. Use 0.025.
[ djustment Mone
actors for
segments
i Basis for Mot Applicable
2ighing n
10 eighting Mot applicable
actors and
eighted n
11 |Add WVegetation (ng) -weeds and supple seedlings along bottom of channel (Table 2).
adjustments for |n,=0.005. Meander is minor, m=1.00
n={0.025 + 0+ 0+ 0+ 0.005)1.00
n=0.020
12 ompare with ~ |Non=.
ther streams
13 heck flow Mot applicable.
ragims
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