— <flow velogity
— <~channel width
- | height of flowing water

|.2 feet e

(a) River at average level

59 feet

Cross-sectional area low:
1.2 feet x 59 feet = 70.8 feet?

Velocity low: 1.5 feet/s

Discharge low:
70.8 feet x 1.5 feet = 106.2 feet3/s

SI015: Topic 13: The Principles of Floods

3.1 feet

(b) River at high level

82 feet

Cross-sectional area high:
3.1 feet x 82 feet = 254.2 feet?

Velocity high: 3.1 feet/s

Discharge high:
254.2 feet? x 3.1 feet/s = 788.02 feet3/s
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Discharge low: Discharge high:
70.8 feet x 1.5 feet = 106.2 feet3/s 254.2 feet? x 3.1 feet/s = 788.02 feet/s
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| vflow velocity
— | <*mass of water

T

Density p = 1000kg/m™>;1ft = 0.305m
m = p*V = 1000kg/m* = (0.305m x 0.366m x 18m) = 2008kg
Epin = 1/2 % 2008kg * (0.458m/s)2 = 211N'm
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Q’z@ m = px*V = 1000kg/m* » (0.305m x 0.946m x 25m) = 7213kg

By, = 1/2% 7213kg = (0.946m/s)? = 3228 Nm
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|.2 feet 0
=== load can be carried —

(a) River at average level | Cross-sectional area low: (b) River at high level | Cross-sectional area high:
|.2 feet x 59 feet = 70.8 feet? 3.1 feet x 82 feet = 254.2 feet?
Velocity low: 1.5 feet/s Velocity high: 3.1 feet/s
Discharge low: Discharge high:
70.8 feet x 1.5 feet = 106.2 feet3/s 254.2 feet? x 3.1 feet/s = 788.02 feet/s
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The Flow Speed

ore frlctlon near bottom and S|des of channel
-> flow velocities lower!
<flow velocities fastest near the top center

|.2 feet c_s

(a) River at average level

59 feet

Cross-sectional area low:
1.2 feet X 59 feet = 70.8 feet?

Velocity low: 1.5 feet/s

Discharge low:
70.8 feet x 1.5 feet = 106.2 feet3/s
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(b) River at high level

82 feet

Cross-sectional area high:
3.1 feet x 82 feet = 254.2 feet?

Velocity high: 3.1 feet/s

Discharge high:
254.2 feet? x 3.1 feet/s = 788.02 feet3/s
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~| xmore friction near bottom and S|des of channel
> flow velocities lower!
~ | <flow velocities fastest near the top center

More Rounded Rlver Beds

it

S

Straight semicircular channel
(cross-sectional area = 982 m?)
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< Stra»lght and Bent Rlvers

o R
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Erosion on both banks Erosion on outer bank
I\/Iax flow speed top center Sedimentation on inner bank
= - Max flow speed toward outer bank
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