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Figure 10-2. Gutter Flow Cross Section Definition of Terms
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— Eqguation 4-20.
Zisad |
C is a “runoff coeff

I is rainfall intensity for an approprlate duration and frequency
A is contributing area, in acres.






KR NOFF COEFFICIENTS
1\@ * Runoff coefficients are tabulated, and selected from a land use
dacons

O

Section 12 — Rational Method

Table 4-10: Runoff Coefficients for Urban Watersheds
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hydraulics
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* Curbs prowe aint that allows th " to become a part of
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INLET PLACEMENT TO REDUCE WIDTH

1\@ * Inlets are placed in low points
* Consider intersections

* Acceptable ponding widths
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LET PLACEMENT TO REDUCE WIDTH

1\0 * Partial capture with carryover
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Figure 10-3. Curb Opening Inlet
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Figure 10-12. Inlet Designed with No Carrvover
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Figure 10-13. Inlet Designed with Carrvover
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Length for complete capture Longitudinal slope
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Type-H (IL-H-G) In sag condition
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* If T,<10 min., then use 1 as the averaging time.

%




|ts with either

. Esti'e ar

Apply rational equation toNStimate design discharge, Q j

%




Q APACITY COMPUTATIONS

* Based on the design flow, gutter geometry, longitudinal and cross
O slope, and inlet length and height.

* Computations for Inlet On-grade

* Computations for Inlet in Sag




URB OPENING INLET DESIGN VARIABLES

e Ponding width =T
o (Gutter depression = a
e (Gutter depression width = W




1\\{; DETERMINING INLET LENGTH

O

Depressed section

Beyond depressed section | Opening

Inlet

Figure 10-14. Guitter Cross-Section Diagram
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d — 1.24(Q”1,52X]
S

= friction slope; d = ponded c p'th (ft).
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Transverse slope , 5, , = 1/z




= conveyance beyon epressed sect|on (cfs);
E = ratio of depressed section flow to total flow.
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‘ depres

Sx = pavement _

T = ponded width (ft),

a = curb opening depression (ft);

A, = area of depressed gutter section(sq.ft.).




Pw = \/(WSX +a) + Ww?

SX .= '. \

e Curb .IAO» Ning R L P— a
P. = wetted perimeter of depressed gutter section (ft).




Sx .
ae = 7(T—W)

T PO ded

W = depression width (ft);
/ A, = area of cross section beyond depression.



= depression width (f ——
= wetted perimeter of cross section beyond depression (ft).
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@E SPREADSHEET TOOL

Inlet Intercept Capacity Calculations
ES13-Inlet
® Implements inlet computations 11 <-Discharge (cfs) Carryover =1
/] 0.02 <-Transverse Slope Total Q = 12 cfs
0.0035 <-Longitudinal Slope
O ®* Need to think about what 0.013 <-Manning's n

i ich- H ' 0.40 <-Normal Depth (HDM 10-1)

trying to accomplish; the tool is 19.955639 <-Ponded Width (HDM 10-2)
Depressed Section

not YeT nbr ena 5 <-Depression Width

0.35 <-Depression Depth

2.6205639 <-Flow Area (HDM 10-10)
5.0202092 <-Wetted Perimeter (HDM 10-11)
194.20132 <-Conveyance (HDM 10-9)

2.2367114 <-Flow Area (HDM 10-12)
14.955639 <-Wetted Perimeter (HDM 10-13)
72.036961 <-Conveyance (HDM 10-9)

0.7294267 <-Flow ratio (HDM 10-8)
0.0710599 <-Equivalent Side Slope (HDM 10-14)

19.925807 <-Required Length (HDM 10-15)

Equations Above are from the 2011 Hydraulic Design Manual
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Eqguation 10-19.
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* Choose grate of standard dimension (e.g. Type-H, etc. from standards and

K LETS AND INLET PERFORMANCE

specifications server)
O

HORIZONTAL INLET

TYPE H WITH GRATE
(MAX 48" DIA PIPES)




INLETS AND INLET PERFORMANCE

* Choose grate of standard dimension (e.g. Type-H, etc. from standards and

specifications server)

HORIZONTAL INLET
TYPE H WITH GRATE
(MAX 48" DIA PIPES)







* Determine the capacity of the grate inlet opening as a weir.

\ LETS AND INLET PERFORMANCE

* Perimeter controls the capacity.
O

1.5
Qw = CyP
Equation 10-32.

P=2W - width of bars) +L. {with curb}
P=2(W+L -bars ) {without curb}
A=WL - area of bars

Ficure 10-16. Perimeter Length for Grate Inlet in Sag Configuration




\@D NLETS AND INLET PERFORMANCE

etermine the capacity of the grate inlet opening as an orifice.

d 1\@Area controls the capacity.

O

Q, = C_, A J2gh
Eqguation 10-33.

P=2W - width of bars) +L {with curb}
P=2(W+L -bars ) {without curb}
A=WL - area of bars

Ficure 10-16. Perimeter Length for Grate Inlet in Sag Configuration




INLETS AND INLET PERFORMANCE

* Compare the weir and orifice capacities, choose the lower value as the inlet
design capacity.

Orifice (Qeh"")

Inlet Capacity (Q)

Ornifice
— C oty ol

Effective Head (h)
Figure 10-17. Relationship between Head and Capacity for Weir and Orifice Flow




PREADSHEET TOOLS

Inlet Intercept Capacity Calculations

ID H2

Q 4.53384 <-Discharge (cfs)
0.02083 <-Transverse Slope

S 0.005 <-Longitudinal Slope

n 0.016 <-Manning's n

\ 0.29388 <-Normal Depth (HDM 10-1)
T 14.1062 <-Ponded Width (HDM 10-2)

\oooucnu:.nwm-l_

L 3 <-Length
w 1.5 <-Width

Frontal Conveyance

Af ¥ 0.41738 <-Flow Area (HDM 10-10)

Pf ¥ 1.50033 <-Wetted Perimeter (HDM 10-11)
Kw 16.5195 <-Conveyance (HDM 10-9)

Curb Conveyance

Ao 1.65538 <-Flow Area (HDM 10-12)

Po 12.6062 <-Wetted Perimeter (HDM 10-13)
Ko 39.7195 <-Conveyance (HDM 10-9)

Flow Ratio

E 0.29374 <-Flow ratio (HDM 10-8)

Splash Over Velocity

VO 6.126 Parallel Bars with Transverse Rods Grate (formula changes for different grates see Table HDM pg 10-40)
Approach Velocity

v 2.18735 <-Velocity (HDM 10-26)

Ratio Frontal Flow to Total Flow

Rf 1 <-Ratio (HDM 10-24,10-25)

Ratio Side Flow to Total Flow

Rs 0.29815 <-Ratio (HDM 10-28)

Efficiency

Ef 0.50431 <-Efficiency (HDM 10-29)
Capture

Qi 2.28646 <- (HDM 10-30)

Carryover

Qco 2.24738 <- (HDM 10-31)
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