Channel Design
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¢®Can Lead to Under-Conservative Application
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® Regulated by Federal Highway Administration
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® Relatively Complex
® Recently Updated

¢ Includes Vegetated and
Unvegetated Conditions

® Iterative Procedure (Trial
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Applied Sheas Stz e

CFveg

Vegetation Dissipated Shear Stress

CFveg and
Product Dissipated Shear Stress CFprod are

Combined to
Compute CFTRM

Maximum Permissible Soil Shear Stress




Channel Design — Unvegetated
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® Determine Flow Depth from Variable Roughness

® Determine Shear Stress Applied at Equilibrium
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Unvegetated Channelized Performance




Unvegetated Channelized Performance
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S t ep 1 3 Manning's roughness value for the specific RECP
' coefficient based on Equation 5.2
Determine d

exponent based on Equation 5.3

Rou ghne e mean boundary shear stress, N/m? (Ib/ft%)

The coefficient “a” is based on the n value at the mid-range of applied shear.
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Note that exponent “b” should be a negative value.
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Computation Step 3 - Determine Shear Stress Applied by Flow
Iterative (Trial and Error)

Guess Flow Depth, Compute Shear Stress, Compute Roughness, Check for
Match, Repeat

Computation of Flow Depth Also Iterative (Double Loop)

Q=2 AR%s)
n

discharge, m*/s (ft*/s)

Manning's roughness coefficient, dimensionless
cross-sectional area, m? (ft%)

hydraulic radius, m (ft)

friction gradient, which for uniform flow conditions equals the channel bed gradient,
S,, m/m (ft/ft)

unit conversion constant, 1.0 (S1), 1.49 (CU)




Channel Design — Procedure Vegetated
Overview
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® Follow Temple (USDA Agricultural Handbook 667)
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® Determine Stability of Vegetation in Design Conditions

¢ BeterminesiddetEl - Etabd 1o Ly Wil e TRVMS TaseoTrporated

® Repeat Vegetated Analysis to Determine Stability
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Determine Vegetation Parameters
Compute Permissible Shear Stress on Soil

Compute Shear Stress Applied from Flow with
Vegetation Present (Roughness Variable by Vegetated
Stand Established)

Compute Shear Stress Dissipation from Vegetated
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® Vegetation Parameters
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Channel Design — Vegetated Procedure
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Vegetated Design - Roughness

® Roughness of Geosynthetic Lined Channel with Vegetation Assumed
Solely a Function of the Vegetation

® Roughness of Vegetation Defined by Relationship with Shear
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& Iterative Process
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® Determine Stability of TRM Similar to Vegetated Channel




Example Influence of Vegetation




Vegetated Channel Performance




Vegetated Channel Performance




Vegetated Channel Performance 1n
Design

® Product Data Shows Maximum Test Value
& - Ldealsitzed. Condition
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® Test Vegetation ~ 2X More Resilient to Flow than Natural Channels

® Lesser Vegetated States Estimated by Method

® Outstanding Vegetated Cover Situations Can be Overestimated by
Method, Absolute Cap on Performance Should be the Test Value




