Existing Culvert

Determine headwater and outlet velocity for the existing culvert

b Qso =40 cfs

b QlOO =50 cfs

* TWs0=853.56’
b TW100 = 853.84’

- === Roadway crown = §70.0'

24" dia. concrete pipe
Precast concrete end section (R-36)




Existing Culvert

Determine inlet control headwater (Chart 1B):

* Qs
e HW /D=
. HW= *D = % =

i HWic = U/Sinvert + HW = 850.95’ +

« HW/D=

+ HW= *D= %2 =

i HWic = U/Sinvert + HW = 850.95’ +
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Existing Culvert

Determine outlet control headwater:

TW5o = 853.56'
TW100 = 853.84'

ke = 0.5 (squared edge with headwall)
n =0.012 (concrete)

Determine headloss:
H =(1+Ke+29n2L/RY33)*V2/2g

Full barrel area = A=t D2/ 4

=n (2ft.)? /4= sft

Full barrel hydraulic radius = R = Asui / Pt = (£ D2/ 4) / (t D)

=D/4=2ft. /4= ft.



Existing Culvert

Determine outlet control headwater (cont.):
* Determine headloss (cont.):
* |s the downstream crown submerged?
* Qso:
Vian = Q / Asuil (Continuity Eq.)
=40cfs/  sft.=_ ft/s

H =(1+Ke+29n2L/RY33)*V2/2g

=(1+0.5+29 * (0.012)2* 48 /(___ 133)*( ft/s)2 / (2 *
32.2 ft/s?)



Existing Culvert

Determine outlet control headwater (cont.):
* Determine headloss (cont.):
* |s the downstream crown submerged?
* Quoo:
Vian = Q / Asuil (Continuity Eq.)
=40cfs/  sft.=_ ft/s

H =(1+Ke+29n2L/RY33)*V2/2g

=(1+0.5+29 * (0.012)2* 48 /(___ 133)*( ft/s)2 / (2 *
32.2 ft/s?)



Existing Culvert

Determine outlet control headwater (cont.):

 Determine outlet control headwater:

e HWoc=TW + h, (Assume V, = V)
* Qso:

HW,. = 853.56" + "= !
*  Quoo:

HW,. = 853.84" + "= !

* Determine controlling headwater (HW,) for existing culvert:
* Qso:
HWic - HWoc ??

HW, = ’

* Qioo:
HWic  HWoqc22

HW, = ’



Proposed Culvert

Determine size, headwater, and outlet velocity for the existing
culvert

Qso = 40 cfs
Qi00 = 50 cfs
TWso = 853.56’
TW1g0 = 853.84’



Proposed Culvert

Determine inlet control headwater (Chart 2B):

* Qs
e HW /D=
° HW= *D= *21= ’

* HWic = U/Sinvert + HW = 850.35, + ' =

« HW/D=

° HW= *D= *2'= ’

* HWic = U/Sinvert + HW = 850.35, + ' =

Note: Proposed invert lowered 6 inches, per 5.3.4 in the Drainage
Manual
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Proposed Culvert

Determine outlet control headwater:

TW5o = 853.56'
TW100 = 853.84'

ke = 0.5 (squared edge with headwall)
n = 0.024 (assume worst case, CMP)

Determine headloss:
H =(1+Ke+29n2L/RY33)*V2/2g

Full barrel area = A=t D2/ 4

=n (2ft.)? /4= sft

Full barrel hydraulic radius = R = Asui / Pt = (£ D2/ 4) / (t D)

=D/4=2ft. /4= ft



Proposed Culvert

Determine outlet control headwater (cont.):
* Determine headloss (cont.):
* Use partial elements to determine Vpart and Rpart:
* Qso:
TWio/D=(2.66ft.+05ft.)/  ft.=

Based on partial elements:

Apart / Afuin = _

Apart = * Afu|| = * Sft. = Sft-
Vpart = Q/Afu” = 50 CfS / Sft- = ft/S

Rpart / Rfun = _

Rpart = - * Rfu|| = * ft. = ft.




Proposed Culvert

Determine outlet control headwater (cont.):
* Determine headloss (cont.):
* Use partial elements to determine Vpart and Rpart:
*  Quoo:
TWio/D=(294ft.+05ft.)/ _ ft.=

Based on partial elements:

Apart / Afuin = _

Apart = * Afu|| = * Sft. = Sft-
Vpart = Q/Afu” = 50 CfS / Sft- = ft/S

Rpart / Rfun = _

Rpart = - * Rfu|| = * ft. = ft.
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Proposed Culvert

Determine outlet control headwater (cont.):
* Determine headloss (cont.):

* Qso:
Ho=(1+Ke+29n2L/RY33)*V2/2g

=(1+0.5+29 *(0.024)2*48" /(___ 133)*(
32.2 ft/s?)

ft/s)> /(2 *



Proposed Culvert

Determine outlet control headwater (cont.):
* Determine headloss (cont.):

* Quoo:
Ho=(1+Ke+29n2L/RE33)*V2/2g

=(1+0.5+29 *(0.024)2*48" /(___ 133)*(
32.2 ft/s?)

ft/s)> /(2 *



Proposed Culvert

Determine outlet control headwater (cont.):

 Determine outlet control headwater:

e HWoc=TW + h, (Assume V, = V)
* Qso:

HW,. = 853.56" + "= !
*  Quoo:

HW,. = 853.84" + "= !

* Determine controlling headwater (HW,) for existing culvert:
* Qso:
HWic - HWoc ??

HW, = ’

* Qioo:
HWic  HWoqc22

HW, = ’



	Text1: 
	Text5: 
	Text2: 
	Text3: 
	Text4: 
	Text6: 
	Text7: 
	Text8: 
	Text9: 
	Text10: 
	Text11: 
	Text12: 
	Text13: 
	Text14: 
	Text15: 
	Text16: 
	Text17: 
	Text18: 
	Text19: 
	Text20: 
	Text21: 
	Text22: 
	Text23: 
	Text24: 
	Text25: 
	Text26: 
	Text27: 
	Text28: 
	Text29: 
	Text30: 
	Text31: 
	Text32: 
	Text33: 
	Text34: 
	Text35: 
	Text36: 
	Text37: 
	Text38: 
	Text39: 
	Text40: 
	Text41: 
	Text42: 
	Text43: 
	Text44: 
	Text45: 
	Text46: 
	Text47: 
	Text48: 
	Text49: 
	Text50: 
	Text51: 
	Text52: 
	Text53: 
	Text54: 
	Text55: 
	Text56: 
	Text57: 
	Text58: 
	Text59: 
	Text60: 
	Text61: 
	Text62: 
	Text63: 
	Text64: 
	Text65: 
	Text66: 
	Text67: 
	Text68: 
	Text69: 
	Text70: 
	Text71: 
	Text72: 
	Text73: 
	Text74: 
	Text75: 
	Text76: 
	Text77: 
	Text78: 
	Text79: 
	Text80: 
	Text81: 
	Text82: 
	Text83: 
	Text84: 
	Text85: 
	Text86: 
	Text87: 
	Text88: 


