FDM 13-15 Attachment 10.1 Energy Losses Through a Conduit (schematic)

SCHEMATIC DEPICTION OF THE ENERGY LOSSES THROUGH A CONDUIT
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Where;

He = entrance loss
Hs = friction loss
Hv = velocity head

August 8, 1997

Attachment 10.1

Page 1



FDM 13-15 Attachment 10.2 Inlet and Outlet Control Problem Sample Work Sheets

INLET CONTROL PROBLEM

PROJECT: DESIGNER:
DATE:
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
STATION:
gL. 850 17
AHW= 7§ s
Q = 190 cfs ™, = o 7t = iTw 0t
Q, = ™, = So= 0027
2 2 ELE38/ft |_°=W4 ELELJ
< Q4 = DESIGN DISCHARGE, SAY > MEAN STREAM VELOGITY=
0y = CHECK DISCHARGE. SAY 050 O0R Q499 MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION £ ,_:
DESCRIPTION o |size | INLET CONT, OUTLET CONTROL HW:-H +ho-LSy |2 Z HS| cost COMMENTS
(ENTRANCE TYPE) % HW | Ko | H | de L;D TW | hy | Lsg| HW % S@
Prog. CM.P. | 190 | 66 |1.25| 6.9 11 n =.024
Groove Conc | 190 | 60| 1.3 | 6.5 19 n=.013
SUMMARY & RECOMMENDATIONS:
OUTLET CONTROL PROBLEM
PROJECT: DESIGNER:
DATE:
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
STATION:
EL. 850 771
AHW=72 7t i
Q = 190 cfs W, = J rt [ w3 17
Q, = ™, = So= 002
: ; nez’n  WEE Lo AT
< Q= DESIGN DISCHARGE, SAY (0p5) > MEAN STREAM VELOCITY=
Q, = CHECK DISCHARGE, SAY G5qO0R Q40 MAX. STREAM VELOGITY=
CULVERT HEADWATER COMPUTATION g [ -
DESCRIPTION o |size | INLET CONT] OUTLET CONTROL HW-H +ho-LSq |3 = 25| cost | coMMENTS
(ENTRANCE TYPE} HY | ww | ke | H | dc L;D TW | hy | L8g| HW '§ S
Prog. CM.P. | 190 | 84 9 |14|36|53| 3 | 534 |63 9.7
Groove Conc | 190 | 72 2 |1.25 3.9 |495| 3 |4.95 4 |58 9.7
! " 1190 | 60 2 |28|39|445 3 445 4 |69 11.5]

h, = The greater of g

SUMMARY & RECOMMENDATIONS:

c*tD
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FDM 13-15 Attachment 10.3 Culvert Hydraulic Performance Curves (examples)
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Source: HDS No. b, "Hydraulic Design of Highway Culverts", FHNA Sept., 1985.
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