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Rainfall intensity - inches/hour

10 20 40 60 2 3 4 6 8 |2’ 18 24
-Minutes : Hours

Duration

Figure 8.03e Rainfall intensity duratiori'curves—Raleigh.

[ 1ITIT

Average Length
of Vegetation (in)

Longerthan 30’
11" to 24~
6" to 10"

2" to 6”
Less than 2~

N

o
)

Manning’s n

C
AN
D

\\

2 4 6 810 2 ‘4
VR, Product of Velocity and Hydraulic Radius

Figure 8.05¢ Manning’s n related to velocity. hydrautic radius, and vegetal retardance,




Table 8.05¢

Manning's Roughness n value for Depth Ranges ;
Coefticients for Temporary 0-0.5 ft 0.5-2.0 ft

Lining Materlals Lining Type

Woven Paper Net 0.016 0.015
Jute Net 0.028 . 0.022
Fiberglass Roving0.028 0.021
Straw with Net  0.065 " +0.033
Curled Wood Mat 0.066 0.035
SyntheticMat  0.036 0.025

Table 8.05f .
Manning’s Roughness Coeffic]ent for Riprap and Gravel

n value for Depth Ranges
Material dso (Inches) 0-0.5 ft . 0.5-1.0 ft '1.0-2.0 ft

Gravel 0.033 0.028 0.026
0.045 0.034 0.034
0.106 0.054 0.044
0.215 0.068 - 0.062
0.797 0.084 0.060
— 0.104 .. 0.088°
— 0.127 0.076
— 0.158 ©0.085
— 0.199 0.095

Riprap

Table 8.05g ' '
Permissible Shear Stresses Permissible Unit Shear Stress, 'lt'g
for Riprap and Temporary Lining Category - Linlng Type (ib/t)

Liners Temporary Woven Paper Net 0.15
» Jute Net 0.45

Fiberglass Roving:
~ Single ' 0.60
Double 0.85
Straw with Net 1.45
Curled Wood mat 1.55
Synthetic Mat : 2.00

dso Stone Size (inches)
Gravel Riprap 1 0.40
2 : 0.80
Rock Riprap 6 250
9 ~ 3.80
12 5.00
15 - 6.30
18 ‘ 7.50
21 8.80
24 10.00 °

- e e
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Appendices

3

.
Outlet W=D+ La
pipe '
diameter (Do)

L3 ~—l
» Tailwater < 0.5Dg

W

dso Riprap Size (ft)

Discharge (ft3/sec) ,

Curves may not be extrapolated.

} 'Figure 8.06a ’Design of outlet protection protection from a round pipe flowing full, minimum tailwater condition (Tw < 0.5 diameter).
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MCKIM & CREED ENGINEERS, PA

243 NORTH FRONT ST.
WILMINGTON, NC 28401
919/343-1048 FAX 919/251-8282

SUITE 117, BUILDING |

5625 DILLARD ROAD

CARY, NC 27514

919/233-8091 FAX 919/233-8031

310 E. JOHNSTON STREET

PO. BOX 1749

SMITHFIELD, NC 27577
919/934-7154 FAX 919/828-0501

ENGINEERS
SURVEYORS
ARCHITECTS

PLANNERS

MCKIM&CREED




