Column (1}
Column { 2)
Column { 3)
Colurmn { 4)
Column { 5)
Column ( 6)
Colurmn { 7)
Column { 8)

Column {9)

Column ( 10)

Column ( 11)

Column ( 12)

Column ( 13)

Column ( 14)

Column ( 15)

Column ( 16)

Column ( 17)

Column { 18)

Column ( 19)

Column { 20)

e ign flow o be comvey ad by pipe segment.
Len gth of pipe segment.
Pipe St indicate pipe diameter or span x nse

Manning's "n" value.
Crutlet Elevation of pipe segment.
Inlet Elev ation of pipe segment.
Barrel Are; this is the full cross sectional area of the pipe.
Barrel Welocity; this is the full velocity in the pipe as determined by:
F= @4 or Col{B) = Col{l)/ Col.{7)
Barrel Welocity Head = F/2g or (Col (8)r2g
whene g=32.2 MAer (acceeration due o gravity)
Tailwater (TH) Elev ation: this is the water surface elevation at the outlet of the pipe segment. Ifthe pipes outletis not
submernzed by the TH and the TH depth is less than (D402, set TW equal to (0402 0 keop the analysis simp le and still
obtain reasonable results (0 = pipe barel haght and o, = oritical depth, both in fet. See Figure F. 14 for determination of
d.).
Friction Loss = §;x L [or 5x Colg2)]
where 8 is the friction slope or head los s per linear foolo pipe as determined by Manning's equation expressed in the
form :
8 = (nVp222 Rn
Hydraulic Grade Line (HGL) Elevation just inside the entrance o £ the pipe bamel; this is detenmined by adding the fnction
loss 1o the TH elevation:
Cal{12) = Calfl 1} + Col{ 1)
ITthis elevation flls below the pipes inlet crown, itno longer represents the troe HGL when computed in this
marmer. The true HGL will fall somewhere between the pipes erown and ather normal flow depth or eritieal fow
depth, whichever is greater. To keep the analysis simple and sull obtain reasonable resu lts (e, ernng on the
comservative side), setthe HGL elevation equal 1w the crown elevation.
Entmnce Head Loss = £ x F/2g [or K xCol(9)]
where K. = Entrance Loss Coefficient (from Table F.4). Thisis the head lost due to flow contractions at the pipe
enlrimee.
ExitHead Loss = 10 x F2g o 1.0xColg9)
This is the velocity head Lost or tmns ferred downstream .
Outlet Control Elevation = Col{12) +Cal{13) + Col.(14)
This is the maximum headwater elevation assuming the pipe's barnel nd mletiout let characteristios are control ling capacity.
Itdoes not include structune losses or approach v eloaty considen tions,
Inlet Control Elevation {see Appendix F for computation of inlet ¢ ontro L on cu lverts ) this is the max omum headwater
elev ation assuming the pipe’s mletis contolling capacity. 1t does not include strocture losses or approach velocity
oo idera tions .
Approach Velocity Head; thisis the amount of head'enerzy being supplied by the discharge from an ups tream pipe or
charmmel section, which s erves o reduce the head water elevation. IF the discharge is from a pipe, the approach velocity head
15 equal o the bamel v docty head computed for the upstream pipe. IFthe upstream pipe outla is significan tly higher in
elev ation {as in a drop man hole) or lower in elev ation such that its dischamee eneny would be dissipated, an approach
velocity head of zem shou ld be assumed.
Bend Head Loss = K, x 2g [or K, xCol(17)]
where K, = Bend Loss Coefficent { from Figure F. 7). This isthe los s ofhead'energy requined to change direction of flow
Inan access strucure,
Junction Heand Loss, This is the loss n head/energy that results from the turb ulence created when two or more stream s are
merged into one within the access strocture. Figure FLB may be used o determine this loss, or itmay be computed using the
following equations denv ed from Figure F 8
Junction Head Loss = &2 V492 Jor K xCaol(17)]
whene & s the Junction Loss Coefficient determined by:
K= (O8O0 R + D63 0/00)
Hendwater (HW) Elevation; this is determined by combining the enenzy heads in Colummns 17, 18, and 19 with the highest
control elevaton in either Column 15 or 16, as follows:
Cal{20y = Col{l5 or 16}-Cal{17) +Col{ 18} +Cal{19}
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