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Average roughness

height e
n ft min
Artificial lined channels:
Glass 0.010 = 0.002 0.0011 03
Brass 0.011 = 0.002 0.0019 0.6
Steel, smooth 0.012 = 0.002 0.0032 1.0
Painted 0.014 = 0.003 0.0080 24
Riveted 0.015 = 0.002 0.012 3.7
Cast iron 0.013 = 0.003 0.0051 1.6
Cement, finished 0.012 = 0.002 0.0032 1.0
Unfinished 0.014 = 0.002 0.0080 24
Planed wood 0.012 = 0.002 0.0032 1.0
Clay tile 0.014 = 0.003 0.0080 24
Brickwork 0.015 = 0.002 0.012 3.7
Asphalt 0.016 = 0.003 0.018 54
Corrugated metal 0.022 = 0.005 0.12 37
Rubble masonry 0.025 £ 0.005 0.26 80
Excavated earth channels:
Clean 0.022 = 0.004 0.12 37
Gravelly 0.025 = 0.005 0.26 80
Weedy 0.030 = 0.005 0.8 240
Stony, cobbles 0.035 £ 0.010 1.5 500
Natural channels:
Clean and straight 0.030 = 0.005 0.8 240
Sluggish, deep pools 0.040 = 0.010 3 900
Major rivers 0.035 £ 0.010 1.5 500
Floodplains:
Pasture. farmland 0.035 = 0.010 1.5 500
Light brush 0.05 £0.02 6 2000
Heavy brush 0.075 £ 0.025 15 5000
Trees 0.15 = 0.05 ? ?
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P=6+2+xyn/sin(50)

A=¢6xyn+vyn 2/tan(50)

Rh=A4A/P

300=1.49/0.016%2A+%Rh" (2/3)*0.001570.5

P=17.95 A=45.04 R,=2.509 ¥, =4.577 £t el ams <
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b (m) 0.5 1.0 15 2.0
A (m?) 0.25 1.00 225 4.00 = b
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D (m) 0.5 1.0 1.5 2.0
A (mz) 0.0982 0.393 0.884 1.57
Q (m3fs} 0.0517 0.329 0.969 2.09
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Q=A*V=b*y*V
2=5*%0.5*V — V=0.8 m/s
Fr=V/(gy)"*0.5 — Fr=0.8/(9.81*0.5)"0.5 — Fr=0.36 — Subcritical
(o <

fai\3 O\ 113
Y=Y = {f_) — Qﬂ;
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Classification of Hydraulic Jumps

Fr, ¥2/¥; Classification Sketch
<1 I Jump impossible AV ‘
1 1o 1.7 1 to 2.0 Standing wave or undulant jump P e
e,
= 0 = I | faall- & Wt |
1.7 to 2.5 2.0 to 3.1 Weak jump A —
25w 4.5 3.1 w59 Oscillating jump P Ty
= I _)’ J
=
4.5 to 9.0 59 to 12 Stable, well-balanced steady jump: , -
insensitive to downstream conditions ff_j) e
g
>9.0 =12 Rough, somewhal intermitient strong jump




