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! Queensland Government, Department of Main Road — Road Drainage Design Manual, June 2002
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® permissible velocities of various protection materials as a function of flow duration (Hewlett et al. 1987).
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Table 12--Entrance Loss Coefficients.
Qutlet Control, Full or Partly Full Entrance Head Loss
S
He = Kef /—-I
249 J
Tvpe of Structure and Design of Entrance Coefficient Ke
* Pipe, Concrete
Projecting from fill, socket end (groove-end) 0.2
Projecting from fill, sq. cut end 0.5
Headwall or headwall and wingwalls
Soecket end of pipe (groove-end 0.2
Square-edge 0.5
Rounded (radius = D/12 0.2
Mitered to conform to fill slope 0.7
*End-Section conforming to fill slope 0.5
Beveled edges, 33.7% or 45° bevels 0.2
Side- ar slope-tapered inlet 0.2
¢ Pipe. or Pipe-Arch. Corrugated Metal
Projecting from fill (nc headwall) 09
Headwall or headwall and wingwalls square-edge 05
Mitered to conform to fill slope, paved or unpaved slope D7
*End-Section conforming to fill slope 0.5
Beveled edges, 33.7% or 45° bevels 0.2
Side- or slope-tapered inlet 0.2
*» Box. Reinforced Concrete
Headwall parallel to embankment (no wingwalls)
Square-edged on 3 edges 0.5
Rounded on 3 edges to radius of D/12 or B/12
ar beveled edges on 3 sides 0.2
Wingwalls at 30°% to 75° to barrel
Square-edged at crown 04
Crown edge rounded to radius of D/12 or beveled top edge 0.2
Wingwall at 10" to 25" to barrel
Square-edged at crown 05
Wingwalls parallel (extension of sides)
Square-edged at crown 0.7
Side- or slope-tapered inlet 0.2
*Note: "End Sections conforming to fill slope,” made of either metal or concrete, are
the sections commonly available fram manufacturers. From limited hydraulic tests
they are equivalent in operation to a headwall in both inlet and outlet control. Some
end sections, incorporating a closed taper in their design have a superior hydraulic
performance. These latter sections can be designed using the information given for
the beveled inlet.
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Table 9--Constants for Inlet Control Design Equations.

Unsubmerged Submerged
Chart Shape Nomograph Inlet Edge Equation References
No. and Matenal Scale Description Form K il C Y
1 Circular Concrete 1 Square edge wiheadwall 0098 20 0398 BT 5BBAET
2 Groove end wheadwall 0018 20 0292 74
3 Groove end projecting {0045 20 0317 o]
2 Circular CMP 1 Headwall 0ovs 20 (0379 59 BE/AT)
2 Mitered to slope 0210 1.33 0463 74
3 Projecting 0340 1.50 0853 54
2 Circular A Beveled ring, 45° bevels 0018 250 0300 74 57
B Beveled ring, 32.7° bevels* 0018 250 0243 83
8 Rectanguiar Box 1 30° to 75° wingwall flares {026 10 0347 B1 56
2 90° and 15° wingwall flares 061 75 .0400 80 56
3 0° wingwall flares 081 75 0423 82 8
9 Rectanguiar Box 1 457 wingwall flare d = .043D 2 510 BET .0309 80 8
2 18° to 33.7° wingwall fiare d = .083D0 485 867 0249 83
10 Rectanguiar Box 1 90° neadwall w/3/4" chamfers 2 515 667 0375 79 8
2 90° neadwall w/45° bevels .495_: 867 {0314 )%2
3 90° headwall w/33.7° bevels 485 667 .0252 883
11 Rectanguiar Box 1 34" chamfers; 45° skewed headwall 2 545 BET 04505 73 8
2 34" chamfers; 30° skewed headwall 533 667 0425 705
3 314" chamfers; 157 skewed headwall 522 667 0402 58
4 45° bevels; 10°-45° skewed headwall 498 867 -0327 75
12 Rectangular Box 1 45° non-offset wingwall flares 2 497 B67 0339 803 8
3/4" chamfers 2 18.47 non-cifset wingwall fiares 493 &67 0381 .80
3 18.47 non-offset wingwall flares 495 B67 .03es 71
30° skewed barrel
12 Rectangular Box 1 45° wingwall flares - offset 2 497 BE7 0302 835 8
Top Bevels 2 33.77 wingwall flares - offset 495 66T 02852 B8t
3 18.4% wingwall flares - offset 493 867 0227 BB7
16-13 € M Boxes 2 90° headwall o083 20 0379 89 57
3 Thick wall projecting 0145 1.75 0419 54
] Thin wall projecting 0340 15 0496 57
(1]
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