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Chapter 3 Inlets

3.1 Objectives

Create and place stormwater inlets and associated drainage areas in GEOPAK Drainage

3.2 Overview

Establish inlets to collect run off from the drainage area that we created in Chapter 2. We will
need to place 2 inlets in order to satisfy the ponded width (spread), ponded depth, and
interception criteria. If we recall from Chapter 1 that there must be a 1 to 1 relationship between
inlets and drainage areas, so the overall drainage area will have to be subdivided and each of
these subareas will be associated with an individual inlet.

The first inlet (CB-1) is a 2’x2’ curved vane grate and will be located 80 feet from the
downstream end of the drainage area. The second inlet (CB-2) is a 2’x2’ combo curved vane
grate and curb opening and will be located at the downstream end of the drainage area. The
typical spread section and vertical alignment of the roadway are shown in the figures on the next

page.
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Chapter 3 Inlets

Inlet Label Inlet Type Tc (min) Elevation (ft)
CB-1 2x2 CV Grate on Grade 5 100
CB-2 2x2 Combo CV Grate 6 99.5

Typical Spread Section

10 ft 10 ft

)
[] 2%
6 in —>

8%

-l

251t

Vertical Alignment

}‘ 80 ft
Neglect flow
from this end

G1=0.7%

VPI
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Chapter 3 Inlets

3.3 Define Subareas

Create MicroStation shapes for subareas CB-1 and CB-2 as defined in the
illustration in 3-1. Area CB-1 is 150 ft wide and 220 ft long and area CB-2 is 150 ft
wide and 80 ft long.

Use the Drainage menu Component >Area >Add option to add each of the two
drainage areas. Be sure to add the Base C Value and Time of Concentration for
each drainage area and use the Delineate Subareas button to include the land uses
previously defined. The Time of Concentration for CB-1 should be set to 5.0 and
set to 6.0 for CB-2.

Make sure that you click the Apply button when you complete your inputs for both drainage
areas to store the values.

Base C Value The runoff coefficient (C value) for the drainage area. If subareas are to be
delineated within the Area, this value will be applied to all subareas which have no associated
land use.

M Drainage Area Definition EI =] @
Window Center

Area |D: CE -1 - :

2D 4 | | b e g @ W e
Details
Options Description: To Mode [D: CB -1 ﬁ_;%f
Definition 3 3
- Drainage Frea: | 0,758 Area Selection / Creation
Computation Base C Value: | 0.600 ‘ gs'elﬂ ‘ DTCr{ﬂegthE

Time of Conc.: | 5.000 ERE =0
Hydro. Method | Compute TC Pick Boundary Dp
& PRational Elements Create Shape
SCS
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Chapter 3 Inlets

ﬂ Drainage Area Definition

ArealD: 4 [CB-1

| »

Details

Cptions
Definition
Subareas
Computation

Hydro. Method
i@ Rational
 SCS

Tetal Subareas:
Remainder:
Composite:

Computed Intensity:

Computed Discharge:

g g Window Center
Area |D: iCB -2 il O
= LY vighigh H DG &
Details
Cptions Description: To Mode ID: CE -2 iﬁf@‘
Definition 3 3
. Drainage Area: | 0.275 Area Selection / Creation
Compttation Base C Value: | 0.600 ‘ St ‘ g
Time of Conc.: | 6.000 ___ ___
Hydro. Method Pick Boundary CP
@ Rational Elements Create Shape
 SCS
ﬁ Drainage Area Computations | = | =] | 3 |

[] Window Center
[] Highlight

frea

0.606

0.151

0.758

0.000

0.000

@ & W & [ Aoy

C Value Compute
04723 Dischange
0.600
0.455

ﬂ Drainage Area Computations

ArealD: 4 [CB-2

~| »

Details

Cptions
Definition
Subareas
Computation

Hydro. Method
i@ Rational
® 5C5

Tetal Subareas:
Remainder:
Composite:

Computed Intensity:

Computed Discharge:

[] Window Center
[] Highlight

Area

0.220

0.055

0.275

0.000

0.000

o= =
@ A W &

C Value Compute
0293 Digcharge
0.600
0.347
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Chapter 3 Inlets

3.4 Define an inlet on grade

Go to Component >Node >Add . The node ID should appear as CB —1.

This is important to note because drainage areas and inlets are associated by name only.
In other words, the discharge from drainage area CB-1 will flow into inlet CB-1.
Because of this you may want to give inlet CB-1 a description like “Inlet for sub-area 1”.

.H DRAIMAGE - drainage_pref.gdf - [Mo Active Network] Ex
Project | Component | Metwork Reports  Utilities  Tool Boxes
Area 4 |
| MNode v Add.
Link 4 Edit
Profile »| 1B
Delete
Culvert 3
= Rename
Routing »
Renumber
Land Uses
Miscellaneous Utilities 4 Update All
Update with Pay Items

Use the following information to create CB-1

Properties Option
Node Type: Grate

Profile: On Grade (Note that the hydraulic computations are different for inlets on grade and
inlets at sags so it is important to select the proper profile.)

Library Item: Select GRATE CV 2x2 for a 2’ x 2’ Curved Vane Grate

By Pass to Node allows us to identify the downstream inlet that will collect any runoff that is not
caught at CB-1. This can be accomplished by selecting the ID button and then selecting either
the label or cell for the downstream inlet. Alternately we can type in the node ID. We will
complete this step after placing CB-2.

Max By Pass does not enter into any hydraulic computations, and is just used for querying the
system. This will be discussed later in the course.

Node Bottom won’t be used at this time.

Override Library Payitem enables the user to select an inlet item other than the one specified
from the defined drainage library. We will not use this option.
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Chapter 3 Inlets

L Node Configuration - Properties

Node ID 4 [CB-1

x|

Details

Cptions
Properties
Location

Spread Criteria
Elevations
Junction Loss
Discharge Options

Computations

Description:

[] Window Center
[] Highlight

Inlet for sub-area 1

Mode Type: [Grate
Profile: [On Grade
Library tem: [GRATE CV 22

By Pass to Mode:
Max By Pass:

x|

x|

v

BN
w % A

i

3.000

[] Node Bottom: D1 BOX 22
[] Owemide Library Payitem:

Align
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Chapter 3 Inlets

Spread Criteria Options

Longitudinal Slope Source: This is the actual grade along the vertical curve and not
necessarily the tangent grade G1 or G2. For this example set the option to User Supplied and
enter 0.7

Spread Source: Enter the cross section of the roadway beginning at the curb face and working
towards the crown of the roadway. For this example set the option to User Supplied

Max Ponded Depth is the maximum depth of water that can pond at the inlet. The ponded
depth does not affect inlets at grade but does enter into the calculations for inlets at sags. Since
we are using a 6” curb height, the maximum ponded depth is 0.4 ft.

Max Ponded Width is how much water will pond on the spread cross-section measured from
the curb face. For this example enter 10 ft.

;H Mode Configuration - Spread Criteria for On Grade EI =] @
Node D 4 §|C.E 5 - | > Window Center ot )ﬁ‘ "t @ Bpply
d d Highlight
Details |—|
- Longitudinal Slope Source: |User Supplied | | 0.700
Opt":'”_s Spread Cross Section
Properties Spread Source: [ User Supplied x|
Location
Spread Criteria Width % Slope Roughness -
Blevations 2500 8.000 0.016 Mepdmurm
Junction Loss 17.000 2000 0.01& ., Pond Depth: | 0.400
Discharge Options »
Computations 17000 | 2000 0.018 Pond Width: | 10.000
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Chapter 3 Inlets

Elevations Options

Elevation Source: User Supplied - 100

Node Elevation Option: Same as Source

The next 3 settings deal with establishing pipe elevations

Vertical Alignment Preference: Match Soffit (top inside surface of the pipe)

Minimum Depth for this example is 3 ft. This is the upper limits of the design envelope, the
soffit of the pipe cannot be placed above this line.

Maximum Depth for this example is 12 ft. This is the lower limit of the design envelope; the
invert of the pipe cannot be placed below this line.

The design envelope created by the Minimum and Maximum Depth values are used by

GEOPAK Drainage to set the absolute top and absolute bottom elevations for pipes to enter and

exit the node. Additional information provided in the Chapter 3 Reference material.

w w % w4 [ ey |

M MNode Configuration - Elevations
Window Center
Mode D CE -1 - O
odelD 4 | I [ Highlight
Details
Cptions Reference Surface: | TIN File -
Properties Elevation Source: |User Supplied -|
Location
Spread Criteria Node Elevation Option: |Same as Source -|
?E”mi':‘”iu Vertical Mignment: [Match Soffit -|
unction Loss -
Discharge Options Minimum Depth: | 3.000
Computations Maximum Depth: | 12.000
[[] Add Sump Depth: |0.000

100.000
100.000

Q
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Chapter 3 Inlets

Junction Loss Options

Select Defined Equations

';H Mode Configuration - Junction Loss EI [=] @ﬁ
.-
Node ID 4 [CB-1 - » E:’:‘g”hd";fﬂcemer o N &
Details
Cptions @ Defined Equations
E;DF'E_WES ~) Equations x Loss Reduction: 1
Spfea:dm-ll“,riteﬁa ) Absolute Loss: {
Bevations 1 Supplied K - Outlet Velocity: ]
Junction Loss 1 Supplied K - Change in Velocity: [
o | e
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Chapter 3 Inlets

Discharge Options

Use Computed Discharge will associate drainage area CB-1 to inlet CB-1. Alternately you can
specify a discharge.

Disable Inlet Calculations Capacity: When this toggle is not active, GEOPAK utilizes the inlet
capacity calculations. To override these calculations, the user may activate the toggle and
provide the desired capacity.

Link Base Flow Area/Discharge: When not activated, the drainage area identified for the node
is utilized for calculations. When this toggle is activated, additional drainage areas may be
defined. The area can be identified graphically by pressing the ID button and selecting the
MicroStation shape or may be manually entered in the key-in field. Note the area is included in
the pipe, but is not included in the inlet spread calculations.

A discharge amount may be specified as well by choosing that option from the drop-down box
and inputing

ﬂ Mode Configuration - Discharge Options EI =] @
Node ID 4 [CB-1 ] p L WindowCenter 4y o 5% " 4 [ Aopty
Highlight
Details
Options @ Use Computed Discharge
Properties Supplied Discharge: | 0.00C
Location i ) _ ) —
Spread Criteria Dizable Inlet Calculations  Capacity: | 0.0000
Hevations Link Base Fow Area | ICB-1 - | &
Junction Loss
Discharge Options
Computations
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Chapter 3 Inlets

Location Options

We are not utilizing data from Geopak Road in this example.

1. Setthe Align setting to Tangent to Element

2. Select the MS Alighment Element button

3. Data point on the rectangle that represents the roadway.
Make sure AccuDraw is running

4. Select the Station DP button and snap (single middle mouse click) to the lower
right hand corner of the roadway. Do not left-click to accept the snap!

5. Select the letter O on the keyboard to set the origin.

6. Move the mouse in the negative X direction, enter 18.5
(20’ pavement width, then subtract 6” curb and ¥z the grate width)

7. Move the mouse in the positive Y direction, enter 80, and data point to accept.

8. Finally select the Apply button.

The inlet is now saved to the *.gdf file, any changes to the inlet will now be updates.

&b Node Configuration - Location EI =] @
Window Center g
Mode 1D CE -1 - ;
odelD 4 | | » [ Hohight W e A L
Details
Options Chain: Mo Chains - Profile:  |Mo Profiles -

Location o — .
Soread Citesia Aign: | Tangent to Blement | + Angle: | 0.000

Elevations Station: | 228+03.75 X: 43237742 502
Junction Loss e 3
Offeet: 16500 ., .. Y. 509090.013
Station DP

Discharge Options ) _
Computations Mirror Mode (Cffset from Gutterto Inlet: | 0.000

Properties Coordinates / Stationing MS Alignment Element
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Chapter 3 Inlets

After you are finished CB-1 should appear in this location:

E
w: [18.5000 r
el |50 con i
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Chapter 3 Inlets

Computations Options

The Computations Option will show all the information pertaining to the new inlet based on the
area associated with it.

In this example we can see that the Spread Width is 9.2631, which is less than the 10’ that was
allowed. The ponded depth is .3353, which is less than the .4’ that was allowed. There is some
bypass flow indicating that some flow is going to need to be intercepted downstream of this inlet.

We can see from these computations that this inlet already meets the criteria that we set for our
roadway. However, if this inlet had not worked we would need to consider what steps we could
take to fix any issues that came up. With this being the first inlet in our drainage project, the fix
could be as simple as just establishing the rest of the system to see if it relieves the issues, but if
the computations produced values that fell too far outside of our needs we may want to consider
a larger inlet.

ﬁ Mode Configuration - Computations EI =] @
Window Center
Made D CE -1 - i
ode D 4 | | e % A [ |
Details
Options Digscharge = 2.5052
- Spread Width from Gutter = 92631

E;”':.”'ES Total Ponded Width = 9.2631

csten Ponded Depth = 0.3353
Spread Criteriz Spread Left Intercept = 0.0000
Blevations Spread Right Intercept = 9.2631
Junction Loss Grate Length = 2.0000
Discharge Options Grate Width = 2.0000
Computations Grate Capacity = 1.6343

ByPass Flow = 0.8710
Efficiency = 0.6523

Make sure you have clicked the Apply button to save your work to CB-1 before moving
on to creating CB-2!
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Chapter 3 Inlets

3.5 Define an inlet at a sag location

Add inlet CB-2 at the sag location.

Properties Options

Use the options shown below in the dialog screenshot

&L MNode Configuration - Properties EI =] @
Window Center

Mode D CE -2 -

ode D 4 | Y g P 88 e @) (e |

Details

Cptions Description: | inlet for sub-area 2

Properties Mode Type: |Grate =)

Location o -

Spread Criteria . PI‘D‘fI|E.. Sag ! +

Hlevations Library ftem: [GRATECV 22 |

Junction Loss

Discharge Options

Computations
MNode Bottom: DI BOX 22 - :
Ovemide Library Payitem: i

Location Options

1. Set the Align setting to Tangent to Element

2. Select the MS Alighment Element button

3. Data point on the rectangle that represents the roadway.
Make sure AccuDraw is running

4. Select the Station DP button and snap (single middle mouse click) to the lower
right hand corner of the roadway. Do not left-click to accept the snap!

5. Select the letter O on the keyboard to set the origin.

6. Move the mouse in the negative X direction, enter 18.5
(20’ pavement width, then subtract 6” curb and ¥z the grate width)

7. Move the mouse in the positive Y direction, enter 1.5, and data point to accept.

8. Finally select the Apply button.
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Chapter 3 Inlets

|AccuDraw £
5 [18.5000 r

v: [1.5000 r

Spread Criteria Options

Enter 0.0 for the slope left & right, and 100% of the discharge approaching from the left.
We are neglecting flow from the right hand side. A low point will always have flow approaching
from both sides, the right side was neglected for simplicity.

“ Mode Configuration - Optional Spread Criteria for Sags E =] @
Window Center
MNode 1D CE-2 - O y
Details _ _
Options % Slope Left: | 0.000 Right: | 0.000
: % Discharge Left: | 100.00( Right: | 0.000
Eﬂ:{;‘:s Spread Cross Section:
Fovead Cikeia Spread Source: |User Supplied -| .
Blevations Width % Slope  Roughness Mazdmum
Junction Loss 2 500 3.000 0016 £1 Pond Depth: | 0.400
Discharge Options 17000 2,000 0.016
Computations 3¢ Pond Width: | 10.000
17.000 2.000 0.016
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Elevations Options

Enter the elevation as 99.5

Discharge Options

Remain the same

Computation Options

The spread used by MoDOT for design purposes at sag inlets is not contained in the
computations window. You can compute the spread using simple geometry by taking the
computed head (depth of flow in the gutter) and applying it to the spread section.

Spread can be generated using the Report Builder which is not covered in this class

M Node Configuration - Cormputations

oo =]

Window Center
MNode 1D CE-2 - I b
ode D 4 | | Y g ® 98 e &) el ]
Details
Options Discharge = 0.6586
: Grate Area = 2.1000

E;“g‘f."'es Area Reduction = 05000

caton Grate Perimeter = 5.0000
Spre.-arti Criteria Permeter Reduction = 0.5000
Hlevations Grate Capacity = 2.3429
Junction Loss Computed Head = 0.1717
Dizchange Options
Computations

T <

2%

Spread 4

Computed

251t
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Set By Pass Flow

Now that we have a downstream inlet we can set it up to catch the water that isn’t collected by
our upstream inlet. To catch that flow, and make sure it is intercepted by the next inlet:

Open the previous instance, in this case, CB - 1

Click on the Properties Option

Select the 1D By Pass Node tool next to By Pass to Node

Using the left mouse button, select the inlet downstream, in this case, CB -2

M tode Configuration - Properties

[] Window Center

=l = =]

Mode 1D CE -1 - 3
ode D 4 | | Y e w0 &) el |
Dietailz
Options Description: | Inlet for sub-area 1
Properties Mode Type: [Grate v
Location _ -
Spread Criteria Profile: [On Grade | —+
Hevations :
Junction Loss
Discharge Options
Computations :
[] Mode Bottom: |D1 BOX 242 - -
[] Owenide Library Payitem: i
e Now open the CB — 2 and look at the computations again
ode Configuration - Computations =
M Node Configuration - Computati = || = | =]
Node ID 4 [CB-2 <] p [ WindowCenter w5t i
[ Highlight
Detail=
Options Discharge = 1.5296
: Grate Area = 21000
E;”';‘f.”'es Area Reduction = 0.5000
eation Grate Perimeter = 6.0000
SF"'EE"?I Criteria Permeter Reduction = 0.5000
Blevations Grate Capacity = 2.3429
Junction Loss Computed Head = 0.3010
Discharge Options
Computations
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