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USING INROADS STORM & SANITARY V8I

L esson Name: Launching and L oading

L ESSON OBJECTIVE:
In this lesson the student will launch InRoads 18té& Sanitary and load the project data.

EXERCISE: LAUNCH AND LOAD
This exercise will guide you through the stepsatmkch the software and load the data.

1. Go toStart > Programs> Bentley > InRoads Group v8i > InRoads Suite.

2. When the MicroStation Manager appears browse t€tk2009 RBC\IW-3\DATA
folder, select the file namddlV-3_Drainage.dgn and clickOpen button.
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/ Catchpit #1 ] Catchpit #2

Outfall
Pipe

o
e

Combolnlet #3  Combolnlet #4
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3. When the InRoads Explorer appears, sdleBbads >File > Project Defaults.

4. When theSet Project Defaults dialog appears sele2®09 RBC IW-3 Drainage
from theConfiguration Name list.

This tells InRoads what settings files to use ddstarting directories in the
various File Open and File Save As... dialogs.

Click Apply.

Close the Set Project Defaults dialog.

In the InRoads Explorer, seldectRoads>File > Open.

When the Open dialog appears sekatds of Type: Project (*.rwk).
Select the InRoads project file:

C:\2009 RBC\IW-3\DATA\IW-3 Drainage.rwk and pres©pen.
10. Click Cancel to close th&®pen dialog.

© 0N OO
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EXERCISE: VERIFY THE LOADED DATA AND SETTINGS

1. This exercise will reviews the loaded data andregt
Opening theRWK project file opens the following files:

Drainage IW-3 Drainage
Surface design

Geometry IW-3 Drainage
Preference Bentley Training IW-3

These steps should be performed by the user:

1.
2.

Display Contours (SelethRoads > Surface > View > Contour s).

Optional but useful step: %L:ture Type | Toteall

i - [# Drainage - I%-3 Drainage = L Areas

in the InRoads Explorer ey 21 | S ;

click on theDrainage M Channels 5 Culverts 0

workspace tab. This %! Culvetts | Jﬂ & Inlets 0
. - 1 4 % Manhal I

provides some additional @L T S ;

. | 1aInage §
feedback when laying celfe o] | 200, n

out drainage structures

The following steps should already have been dsraé of the class setup:

1.

oA WN

Verify that the MicroStation Key in field is visklMicroStation > Utilities>
Key-in).

Verify that thelnRoads Style L ock is ON (nRoads > Tools > Locks > Style).
Verify that a Cell Library is loadedicroStation > Element > Cell).

Verify that the Callouts Reference file DisplayQsl.

Verify the Cell Scale Factor is 1InRoads > Tools > Options >> Factors).
Verify that the Hydrology and Hydraulics Applicatid\dd-In is enabled
(InRoads > Evaluation > Hydrology and Hydraulics). If not, select via
InRoads > Tools> Application Add-In.
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Lesson Name: Using the Lay Out dialog

L ESSON OBJECTIVE:

Lay Out some (random?) Inlets and a (random?) &mgeReview their Settings.

EXERCISE: LAY OUT TWO INLETSIN LOCATIONS

This exercise will guide you through the steps to Lay Out two Catchpit inlets in sump

locations
Click InRoads > Drainage > Lay Out.
1. Select thdnlet tab.

2. Click on the Graphic Locator button to the right
of the Northing Easting and Elevation fields.

3. Snap to the end of tiBump Catchpit 1 leader.

4. Click Apply.
Note that graphics for the inlet are placed anddha

— Location

Morthing: Iﬂ_{HIH}
Easting:  {0.0000

Elewation: Iﬂ_{HIH}
[ Connect to Existing Structures

resets for the next inlet.

5. Click on the Graphic Locator button to the rightloé Northing Easting and

Elevation fields.
6. Snap to the end of ttump Catchpit 2 leader.
7. Click Apply.
Note that graphics for the inlet are placed anddhm

EXERCISE: LAY OuT A PIPE

resets for the next inlet.

This exercise will guide you through the steps &y Dut a pipe between the two

Catchpits.
1. SelectinRoads> Drainage > Lay Out.
2. Select thePipe tab.

A pipe has two ends: the
Upstream andDownstream end.
This is the sole determinant of
what direction the pipe flows.

Curve Pipe
Fipe

Pipe |D:

| Channel I Culvert I

IS E3

I Fipe by Slope
Manhole I Inlet

——

Muttiple Junctions

Help

Each end of a pipe can be either - Location

Hostremm Dosnstream

attached to a structure or be

D:

|hot Set

4 ot set +|

unattached in free space.
In this exercise we will be

Ho

rihing: |D.DDDD

J0.0000

connecting each end of the pipe to
an inlet. Be sure to select the

Easting: {0,000

5

{0.0000
[ Lateral Connection

Graphic Locators next to th®
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fields.

Click on the Graphic Locator button to the rightloé Upstream ID field.

Click on the eastern catchgiiN1). A “snap” is not necessary.

Click on the Graphic Locator button to the rightledDownstream 1D field.

Click on the western catchitN2). A “snap” is not necessary.

TheUpstream andDownstream I D fields should reatiN1 andIN2, respectively.
Click Apply.

Note that graphics for the pipe are placed anddim anticipates that the Downstream
Inlet will be the Upstream Inlet for the next pipe.

9. Closethe Drainage Lay Out dialog

© NOoO A ®

EXERCISE: REVIEW THE STRUCTURES

This exercise will guide you through the stepsetdew the structures just placed.
1. SelectinRoads > Drainage > Edit/Review.
2. Atthe “Key in ID or identify structure” prompt st the first inlet.

The Edit/Review Inlet dialog shows the attributeshe Inlet database record. Some of the
fields are editable, others are selectable, odwersead-only. Note the Type, Class, and
size of the Inlet. The data is segregated by fanat categories by Tabs across the top of
the form.

3. Click theEdit Down button, which will review the data of the strue\the pipe) attached
downstream of the current inlet.

4. Click Close when done.
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EXERCISE: DELETE THE STRUCTURES

This exercise will guide you through the stepsetetk the structures we just placed.
1. SelectinRoads > Drainage > Structure > Delete.

At the “Identify item to delete” prompt, select thastern inleti(N1).

Accept the selection with a datapoint

At the “Identify item to delete” prompt, select tivestern inletI(N2).

Accept the selection with a datapoint

At the “Identify item to delete” prompt, select thgpe.

Accept the selection with a datapoint

At the “Identify item to delete” prompt, right-ckq Reset) to exit the command.

© N A WD

Lesson Name: Lay Out structureswith intentional settings

L ESSON OBJECTIVE:

Learn how settings are defined and how to set thiemy. Out structures with proper settings.
The Drainage database stores a great deal ofatagéac¢h drainage structure types it models.
Pipes, for example, have over 70 storable attriyuidets over sixty, plus user-definable fields.
Laying Out structures would be a very slow procktse user had to answer fifty questions
per structure.

There is a spectrum of “volatility” in the informa used to define structures.

|
Changes : Changes : Changes
Always : Frequently : Rarely
! !
| 1
Lay Out : Drainage Options : support
dialog ' (preference file) ' files

At one end of the spectrum is information that ¢emfor every structure. These are the
settings available on the Lay Out dialog. At thieeo end of the spectrum is information that
seldom changes or changes only between differexgrgphic or regulatory regions. This
information is located in files that the user calest, but seldom needs to edit.
In between the most dynamic and the most statornmdtion is the information that varies
less than always but more than seldom. S&S grongst of the settings in tHer ainage
Options dialog.
Any information required to place a structure, whig not specifically asked for on the
Lay Out dialog, is taken from the Drainage Optisattings or from support files.

© 2009 Bentley Systems, Incorporated Page 6
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EXERCISE: LAY OUT TWO CATCHPIT INLETSIN THE PREVIOUS SUMP LOCATIONS

This exercise will guide you through the steps &y Out two Catchpit inlets in sump
locations, this time making sure that we are ugirigper settings.

1. SelectinRoads> Drainage > Lay Out.

2. Select thdnlet tab.

3. Click theOptions button.

4

. TheDrainage Options dialog opens to tHelet tab. There are many settings the
user may adjust here. To streamline the procedstefining and retrieving
(Saving and Loading) settings most InRoads dial@y® a Preferences button.

Click thePrefer ences button.

6. ThePreferences dialog lists the pre-defined Preferences for theept dialog,
Drainage Options. Controls allow Loading, Saviagg Deleting the command’s
Preferences.

7. Select thd W-3 CatchpitSump3x3 preference, Click oad and therClose the
Preferences dialog.

8. Review the Inlet settings.

9. Click on thePipetab to review the pipe settings that were alsdddaas part of the
IW-3 CatchpitSump3x3 preference.

10.Review the settings under the other tabs.
11.Click Apply andClose theDrainage Options form.

12.In the Drainage Lay Out form click on the Graphachtor button to the right of the
Northing Easting and Elevation fields.

13.Snap to the end of taump Catchpit 1 leader.
14.Click Apply.
Note that graphics for the inlet are placed anddhm resets for the next inlet.

15. Click on the Graphic Locator button to the righttee Northing Easting and
Elevation fields.

16. Snap to the end of tump Catchpit 2 leader.
17.Click Apply.
18. Note that graphics for the inlet are placed anddh® resets for the next inlet.
19. Select thePipe tab of the Drainage Lay Out dialog.
20.Click on the Graphic Locator button to the rightloé Upstream ID field.
21.Click on the eastern catchgifN1). A “snap” is not necessary.
22.Click on the Graphic Locator button to the rightlmDownstream I D field.
23.Click on the western catchitN2). A “snap” is not necessary.
24. TheUpstream andDownstream I D fields should reatiN1 andI N2, respectively.
25.Click Apply.

o
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Note that graphics for the pipe are placed anddim anticipates that the Downstream
Inlet will be the Upstream Inlet for the next pipe.

We will now place a free-exit outfall pipe discheugjinto the ditch next to the road.

26.Click on the Graphic Locator button to the right of M=
theDownstream Northing andEasting fields. mx | PpebySope
27.Click on the “Outfall Pipe” leader. | wenhcle | et
TheUpstream andDownstream ID fields should reatiN2 | —
andFREE_EXT, respectively. The Slope field is negative, S
indicating that the pipe is going uphill (but stthwnstream). [[oise %
28.Key in 0.5% for theSlope. l f0.0000 +
29.Click Apply. {0.0000
| Lateral Connection

30. The graphics for the pipe are placed and the forticipates that the Downstream
Inlet will be the Upstream Inlet for the next pipe.

31.Close the Drainage Lay Out dialog.

32.Save your results in the drainage database byinfjékRoads > Save > Drainage
Data. Itis a good idea to save the database wheryeveve completed and
verified any significant amount of work (there i3 Auto-Save).

© 2009 Bentley Systems, Incorporated Page 8
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Lesson Name: Displaying and Annotating Structures

L ESSON OBJECTIVE:
Learn how to Display and Annotate Structures.

EXERCISE: DISPLAY THE DRAINAGE STRUCTURES

All the information necessary to display the Storm & Sanitary structures is contained in the
database. The graphics are created from the database and not primary sources of
information. As such, they can be deleted or otherwise manipulated with CAD commands
with no effect on the information in the database. Manipulating the database information can
only be accomplished using Storm & Sanitary commands.

The InRoads Style Lock (InRoads > Tools > Locks > Style) affects how the structures are
displayed. For structure display we will limit our discussion to the Style Lock being ON.

1. Window in to the Storm & Sanitary structures.
2. SelectMicroStation > Edit > Select All.

3. Click theMicroStation Delete tool (or hit theDelete key). This deletes all the
graphics, but note that the InRoads Explorer stitiws 2 Inlets and 1 Pipe (if the
Drainage workspace tab is selected).

4. SelectinRoads > Drainage > View > Drainage.

The structure graphics are displayed (or re-diggayrom information in the database.
If the View Drainage dialog appears the Style LacOFF. Close the dialog, turn the
Style Lock ON and then select Drainage > View >iDage again.

The Storm & Sanitary junction structure (Inlets &nanholes) display is composed of a
vault and an optional cell. The inlets show insade outside vault walls and a cell
representing the inlet grate. The Cell Scale Fgtté&Roads > Tools > Options >
Factors) is currently set at 1.0, which provideésia-scale representation of the grate.
For large scale plots or projects it is often ddd& to make the Cells much larger by
increasing the Cell Scale Factor. The vaults Bvays shown true-scale.

© 2009 Bentley Systems, Incorporated Page 9
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EXERCISE: ANNOTATE THE DRAINAGE STRUCTURES

This exercise shows the user how to display Stradgtformation using the Annotate
Structures tool and pre-defined Preferences.

This command is for bulk

;Annutate Structures

]

annotation and is Stuctre Twe: [Fipas =]
excellent for getting
necessary information Shnw| Attribute | Frefis | Suiffi | Position | Order | F'recision| Location |i| Closs
. . b D 1} 1} - Center
very quickly. For final Angle 5 Carter Preferences...
sheet callouts the sueaHiunoft 2 Lenter Preyiew
) BypaszzFram 2 Center
InRoads Drafting Notes Capacity 2 Centar Help
: PP CenterFeature - Center —
functlonallty‘ls fuIIy Contributing®rea 2 Center ﬂ
integrated with the Storm . . L
2 h q Prefi: Poszition: [1 Precision: [ -
Sanitary graphics an
y grap Suffi; Order:  [1 Location: -
database. Both . S
. tructures for Annakation . .
methodologies can & Al Shuchues ¥ Pasition |nside
annotate any éttrlbu'te in Cowak [ ﬂ W Annatate Al nverts at Stuctures
tNe database, including C pewesns [ 4] ¥ Display Invert Labels
austom data fields. ﬂ Label Type: W
t Label Lacation: [Afer 5uifis -
e Symbaology
| Object | Marmne | H
[-] Fipe P_DR&IM_Tesxt_Pipe BYL:
t [] Charnel P_DR&IM_Tesxt_Cha... BYL
[ Culvert P_DR&IN_Test_Cube. BYL
(s IR T P FomPAIkl Tooa kd o Pvll
4| rr
S

Style Lock can affect Annotation symbology. With Style Lock ON Storm & Sanitary reads the Style
field in each data record and uses that definition for the structure’s annotation symbology; With
Style Lock OFF all structures display according to the symbology as defined in the Symbology frame
of the Annotation Structures

dialog. The content does not change though the level, text style, size and orientation may.

The text created by this command is typical MicroStation text. It can be manipulated by the
typical CAD commands. The text size defined in the symbology is, like all InRoads text, multiplied
by the Global Text Scale factor (InRoads>Tools>Options>>Factors). It honors the InRoads
Pencil/Ink toggle and the Delete Ink lock.

Each structure’s text is a single Multi-Line Text node. All structure annotation created by a single
click of the Apply button is a graphic group. When moving text around to minimize overlaps turn
the Graphic Group Lock OFF.

1. Window in to the Storm & Sanitary structures.
2. SelectDrainage > View > Annotate Structures.
3. Click Apply.
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The Structures are annotated according to whateweotate Structures Preference is
active.

Everything in the database may be annotated. Bedere are literally tens of
thousands of combinations of attributes, suffixgsfixes, etc., using Preferences is the
only efficient way to use this command. If youtdte settings to something you
would like to use in the futur@ave themas a new Preference.

4. Click thePreferences button.

5. Load theTypeand Size preference.

6. ClosethePreferences dialog.

7. Click Apply.

This Preference shows some structural informatiah ¢an help determine if the
structures you placed are the proper Type and YXpe. can use InRoads > Drainage
>Edit/Review to make changes if necessary. Ch#mg@lobal Text Scale factor

(InRoads>Tools>Options>>Factors) as necessary (make sure you leave the Cell Scale factor at
zero).

ExXERcCISE: USE INROADS DRAFTING NOTESFOR I NDIVIDUAL STRUCTURE CALLOUTS

This exercise shows how the Storm & Sanitary dalsintegrated into the InRoads
Drafting Notes functionality. Notes provide “finglheeting” callouts, including frames and
leaders with or without terminators . Unlike themdtate Structures tool, which is One-
Click-Many-Structures, Drafting Notes requires igkcbr two per structure.

1. Window in to the Storm & Sanitary structures.
2. SelectinRoads > Drafting > Place Plan Note.

*

The Drafting Notes Pl Cross Section Note 1]
definitions are stored in a .dft = =

file, that has been specified a: (==

Apply

. o1 CN2009 RBCAW-ADATANstandards \Bentley " < Q
part of the InRoads Project S 23 Plan —
Configuration. Plan, Profile Settings...
and Cross Section Notes all T
behave Sim”arly, but due to ] Structure 1D and Qutgoing Invert —

. [ . : -4 Profiles Dynamics
slight variations in their =) StaEley F ot
respective dialogs, they are =] Stucture 1D — o

i ] Structure 1D and Inverts B D et
launched via separate menu i
'tems | [vSw%ctE:nns " . [~ Scale
: ' . . 1] omoonent Narme | LIJ [ Multiple Leaders
TheNote File list shows the
w

contents of the active Drafting
Definition file (*.dft).
3. IntheNoteFilelist expand the file to the subfolders Plan, Resfiand Sections.
4. Expand thdé”lan folder.
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5. Select &ructurelD and All Inverts Note.
6. Click Apply.
7. At the “Identify element” prompt click the long @@nd Accept it.

MicroStation prompts “ldentify Note Location” foné note, which is “attached” to the
cursor with a leader starting at the point wheeegipe was selected.

8. Place the note with a datapoint.
9. At the “Identify element” prompt click the upstreantet and Accept it.

10. MicroStation prompts “Identify Note Location” fané note. Notice that since the
inlet’'s Invert In field is blank (it is the uppermstostructure in the network) the
note’s “INVERT EL IN =" is followed by “{Invertin}”, indicating that that field is
blank.

11.Right-click to cancel the note placement and rigllak again to return to the Place
Plan Note dialog.

12.Place a note at the inlet using teucture D and Outgoing Invert note.

© 2009 Bentley Systems, Incorporated Page 12
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Lesson Name: Laying Out On-Grade Combination Inlets and Pipes

L ESSON OBJECTIVE:
Lay Out Combination Inlets On Grade.

EXERCISE: LAY OUT TWO COMBO GRATE INLETSIN ON-GRADE LOCATIONS

This exercise will guide you through the steps to Lay Out two Curb Grate inlets in On-
Grade locations.

1.

a e

o

10.

11.
12.

13.

14.

Adjust the CAD view so that the Combolnlet calloats visible.

SelectlnRoads > Drainage > Lay Out.

Select thdnlet tab.

Click the Options button.
TheDrainage Options dialog opens to thalet tab. There are many settings the
user may adjust here. To streamline the proceds#efining and retrieving
(Saving and Loading) settings most InRoads dial@y® a Preferences button.
Click the Preferences button.
Select thd W-3 Combol nletOn-Grade6x3 preference, selettoad and then
Close the form.
Review the settings under thalet tab.
Click on thePipe tab to review the settings that were also loadeglat of thd W -
3 Combol nletOn-Grade6x3 preference.
Click on theGutter tab to review the gutter settings that were adsaléd as part
of the preference.

An important drainage design limit in gutter spre&lorm & Sanitary calculates
the spread at each inlet assuming that all suffaseruns through a gutter whose
dimensions were defined from the Gutter dimensawiwe at Lay Out. The gutter
flow spread, depth, and velocity, as well as tke aind geometry of the grate
determine the amount of flow captured by the inlet.

Click Apply andClose the Drainage Options form.

In theDrainage Lay Out form click on the Graphic Locator button to thghti of
the Northing Easting and Elevation fields.

Snap to the end of tHeomboGr ate #3 leader, which ends at the gutter flow line
of the road

Click Apply.

Note that graphics for the inlet are placed anddhm resets for the next inlet.
The grate should be aligned with the curb. Onthefactive Drainage Option
settings aligns the inlet parallel to the activeizumtal alignment. If the North-
South road is not the active alignment, the Ortamtamay not align with the curb.
TheEdit/Review tool can be used to change the inlet Orientafioedessary.

© 2009 Bentley Systems, Incorporated Page 13



2009 NORDIC CONFERENCE

USING INROADS STORM & SANITARY V8I

15. Click on the Graphic Locator button to the rightlee Northing Easting and
Elevation fields.

16. Snap to the end of ti@omboGr ate #4 leader.
17.Click Apply.
Note that curb is rotated automatically so thatgtsge is in the road.
18. Select thePipe tab of the Drainage Lay Out dialog.
19.Click on the Graphic Locator button to the rightloé Upstream ID field.
20. Click on the eastern combo ini@N3). A “snap” is not necessary.
21.Click on the Graphic Locator button to the rightledDownstream ID field.
22.Click on the western combo inl@iN4). A “snap” is not necessary.
23. TheUpstream andDownstream ID fields should reatiN3 andl N4, respectively.
24.Click Apply.

Note that graphics for the pipe are placed anddime anticipates that the
Downstream Inlet will be the Upstream Inlet for thext pipe.

EXERCISE: LAY OUT TWO COMBO INLETS USING PRECISION INPUT

This exercise will guide you through the steps to Lay Out two Curb Grate inlets in On-
Grade locations using Precision Input.

1. SelectinRoads> Drainage > Lay Out.

2. Select thdnlet tab.

3. Click on the Graphic Locator button to the rightloé Northing Easting and
Elevation fields.

4. When the form disappears, key 80=1800,-14" in the MicroStation key in field
and hit return.

The Drainage Lay Out dialog returns with the NarghEasting and Elevations
values from that station offset location.

5. Click Apply.
The graphics for the combo inlet are placed.

6. Click on the Graphic Locator button to the rightleé Northing Easting and
Elevation fields.

7. When the form disappears, key s021800,14" in the MicroStation key in field
and hit return.

The Drainage Lay Out dialog returns with the NorghEasting and Elevations
values from that station offset location.

8. Click Apply.
The graphics for the combo inlet are placed.
9. Select thePipe tab of the Drainage Lay Out dialog.
10. Click on the Graphic Locator button to the righttoé Upstream 1D field.
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11.Click on the Combolnlet #4N4). A “snap” is not necessary.

12.Click on the Graphic Locator button to the rightisdDownstream 1D field.
13.Click on the right-side inlet to the soutiNG). A “snap” is not necessary.

14. The Upstream andDownstream ID fields should reatiN4 andI N6, respectively.
15.Click Apply.

16. Click on the Graphic Locator button to the righttoé Upstream 1D field.

17.Click on the left-side Combolnlet at station 18+aB4 (IN5). A “snap” is not
necessary.

18.Click on the Graphic Locator button to the rightledDownstream ID field.

19. Click on the right-side inlet at station 18+00,(1M6). A “snap” is not necessary.
20. TheUpstream andDownstream ID fields should reatiN5 andI N6, respectively.
21.Click Apply.

Note that graphics for the pipe are placed anddim anticipates that the
Downstream Inlet will be the Upstream Inlet for thext pipe.

L esson Name: Using some Hydrology and Hydraulics Tools

L ESSON OBJECTIVE:
Use some of the Hydrology and Hydraulics toolssialklish inlet locations.

EXERCISE: USE THE TRICKLE COMMAND TO LOCATE SUMP LOCATIONS
This exercise will guide you through the steps to use the Trickle command to locate sump

locations.

1. Display the road features by displaying the Surféeatures (InRoads > Surface >
View > Features) or turn on the Display of the Reeatures reference file.

2. SelectinRoads > Evaluation > Hydrology and Hydraulics > Trickle.

3. Ensure that th8urface is set tadesign, Direction is set tabown, and the
Dynamics check box is enabled.

Our area to be evaluated is the north-south roathsaf the east-west road. The
road is curbed and crowned with a low point. Welaoking for two sump
locations for inlets.

4. Click Apply and drag the cursor over the North-South road.

There should be two sump locations south of thewast road, one on either side
of the centerline.

5. Place a data point to create a flow line on eiiide of the centerline.

We will use the downstream ends of these linedaoegpsump inlets in the next
section. These sump locations are at the gutiedifies at station 12+00.
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Lesson Name: Laying Out Curb Gratesin Sump L ocations

L ESSON OBJECTIVE:
Lay Out Curb Grate Inlets in the Sump Locations.

EXERCISE: LAY OUT TWO CoMBO GRATE INLETSIN ON-GRADE LOCATIONS

This exercise will guide you through the steps to Lay Out two Curb Grate inlets in On-
Grade locations.

1. SelectinRoads> Drainage > Lay Out.

Click the Options button.

Click thePreferences button.

Select thd W-3 CurbGrateSump6x3.

Click Apply andClose the Drainage Options dialog.

. Click on the Graphic Locator button to the leftlo¢ Northing Easting and
Elevation fields.

7. Snap to the end of the left side trickle line.
8. Click Apply.

The graphics for the combo inlet are placed as agel pipe between it and the
previous inlet.

9. Clear theAdd Connecting Pipe check box. Click on the Graphic Locator button to
the right of the Northing Easting and Elevatiorids

10. Snap to the end of the right side trickle line.

The Drainage Lay Out dialog returns with the NarthEasting and Elevations
values from that station offset location.

11.Click Apply.
The graphics for the combo inlet are placed.

R
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EXERCISE: CONNECT THE INLETS

This exercise will guide you through the steps to connect the disconnected inlets.
In theDrainage Lay Out dialog select theipe tab.

Click on the Graphic Locator button to the rightloé Upstream ID field.
Click on the right-side inlet at station 18+00, (1X6)..

Click on the Graphic Locator button to the righttoé Downstream 1D field.
Click on the right-side sump inlet @iN8).

Click Apply.

The graphics for the pipe are placed.

Click on the Graphic Locator button to the rightloé Upstream 1D field.
Select the left sump inl€IN7).

10 Click on the Graphic Locator button to the righttoé Downstream ID field.
11. Select the right sump inl€tN8)

12.Click Apply.

13.The graphics for the pipe are placed.

© N Ok wDdNPRE

EXERCISE: ADJUST THE RIGHT SIDE COMBO INLETS

This exercise will guide you through the steps to changing the right side combo inlets so
that the curb openings are on the upside of thiegra

Each type and size of Inlet has a specific styfandd in the Drainage Structures file.
Often there are left and right versions of the s&pe and size inlet. By changing
from the default Style for the inlet to its “mirfahe curb opening graphic is corrected.

1. SelectinRoads > Drainage > Edit/Review.
Select one of the Combo Inlets on the right sidéhefNorth-South road.
In the Edit/Review dialog, select the Styles tab.

In the Point listbox, select the Styfe DRAIN_ComboL _6.0x3.0.
Click Apply.
Note that the opening is now to the north of theteyr

6. Select the other right-side combination inlet ahdrge its Point Style to
P_DRAIN_CombolL _6.0x3.0.

a bk b
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Lesson Name: Adding Flows

L ESSON OBJECTIVE:
Attach flows to the network.

EXERCISE: COMPUTE THE RUNOFFS FROM TWO DRAINAGE SHAPES

This exercise will guide you through the steps to calculate the runoff from two drainage shapes
and attach them to the drainage network.

Any CAD shape can be selected and its area caéculdhe Hydrology and Hydraulics
tools can be used to determine flowpaths, ridgdsvaiieys and source areas. Once the
various limits of a drainage basin is found thavmtlal components can be merged using
the Create Complex Shape command or by using g Ehape command, snapping to
the relevant points. If the area is already knawvat value can be keyed in; a shape is not
necessary (this can save time when inlets are nmiyospaced with identical drainage

areas).

The Compute Flow command calculates a BT - ]
Peak Flow value using the Modified Modied Ratianal | SCS Uik Hychograph |

Rational or SCS Unit Hydrograph methods = #=all: o] tep |
In the Modified Rational method, Runoff Drainage Avea: [00 # e
Coefficients can be keyed in or a weighted = Buweftestieent = ns3 Compgee..|
average can be computed using the active = Timee!Conseniater [ooo [
Runoff Coefficient table. The Time of : 1::”3"” |D°-DDDD '”:h
Concentration can be keyed in or calculate == ' -

using built-in Kirpich, FAA, or Overland fete ! i

Flow calculators.

A known or required intensity can be keyec

in instead of being computed via Time of

Concentration.

Once enough of the data is defined so that

Peak Flow can be calculated, the Area car

be attached to a drainage structure. oot |[ ]

Clase |

There are two shapes in the lockeamp_Area level. Let us unlock the level and use
the shapes for the Compute Flow tool.

1. Isolate the shapes in the Temp_Area level by tgroifithe Reference file Displays
and/or Surface Features display.

In the MicroStation Key-in field, key in “level skick off Temp_Area”
SelectlnRoads > Drainage >Compute Flow.

Click on the Graphic Locator button to the rightloé Drainage Ar ea field.
Click on the upper shape.

a e
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6. The Drainage Area is computed to be 8400 sq. lfie default Runoff Coefficient is
0.9, which is acceptable for this all-pavement arélae Time of Concentration of 5
minutes is also acceptable. A peak flow of 1.038isfcalculated from this
information

7. Click on the Graphic Locator button to the rightloé Attach To field.

8. This area drains to the northernmost left-sidetifild3). Click on it and Accept
with a data point.

9. Click Apply.

An Area database record is created, the shapsptagied according to the
Symbology defined for Drainage Areas, and the dia&sets for the next shape.

The next shape is the left-side sump shape.
10. Click on the Graphic Locator button to the rightloé Drainage Ar ea field.
11.Click on the lower shape.

12.The Drainage Area is computed to be 10500 sqllie default Runoff Coefficient
is 0.9, which is acceptable for this all-pavemerta The Time of Concentration of
5 minutes is also acceptable. A peak flow of 1.887s calculated from this
information

13.Click on the Graphic Locator button to the rightloé Attach To field.

14.This area drains to the left-side sump inlet (INT)ick on it and Accept with a data
point.

15.Click Apply.

An Area database record is created, the shapsptagied according to the
Symbology defined for Drainage Areas, and the diaésets for the next shape.
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EXERCISE: USE THE COMPUTED ACREAGESFOR INLETSWITH THE SAME LAYOUTS

The left-side and right-side drainage basins are symmetric. Additionally the combo inlets all
have identically-sized drainage areas. Rather than define shapes for each, we will save time by
simply keying in the acreage for each.

1. SelectinRoads > Drainage >Compute Flow.

The three combo inlets without attached areas @40® sq. ft. They each have a
Runoff Coefficient of 0.9 and a Time of Concenwatdf 5 minutes.

2. In theDrainage Area field key in8400.

3. Verify a Runoff Coefficient of 0.9 and a Time of @ntration of 5 minutes.
A peak flow of 1.038 cfs is calculated from thmgarmation

Click on the Graphic Locator button to the rightloé Attach To field.

This area drains to the northernmost right-sidetifiN4). Click on it and Accept
with a data point.

Click Apply.
An Area database record is created and the diakets for the next shape.
Repeat the above steps to create Drainage Aredissfather two Combolnlets.

The right-side sump Curb Grate drains the same atasthe left-side sump Curb
Grate, 10500. Create a Drainage Area for thid.inle

10. Verify that there are drainage areas for each guate and combo inlet, by double-
clicking the Areas Structure Type in the InRoadgplBrer (the workspace tab must
be set to Drainage). The headers in the list@atalsle.

11.Save the Drainage FilénRoads > File > Save > Drainage Data).

a &

© ©NO
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L esson Name: Designing the Networ k

L ESSON OBJECTIVE:

Use the Network Design command to perform a Hydrddésign on the Network.

Overview

Given a physical network model and a hydrologic eldidked to the physical model, network
hydraulic modeling can now take place.

Methodology

A detailed breakdown of the S&S design calculapoocedures can be foundlaRoads >

Help > Supplemental Information > Storm & Sanitary > Storm & Sanitary Design
Procedures. Most of S&S methodology, including Inlet captumethodology and Hydraulic
and Energy Grade Line analysis, use as a found#t@ebirban Drainage Design Manual,
Hydraulic Engineering Circular No. 22.

Fixed/Resize

Every Network Structure (as opposed to a Storm ABeaitary Zone, or a Utility) in its
database record has a field called “Status”. Tleevis either Fixed or Resize. It is this toggle
that tells S&S whether to upsize structures to rdesign criteria. Our structure defaults were
set to Fixed. We can change the status usinghfRedds > Drainage > Structure > Modify
Status command; a fence can be used for bulk ckange
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EXERCISE: USE THE NETWORK DESIGN COMMAND TO PERFORM A HYDRAULIC DESIGN
ON THE NETWORK

We are going to perform a design of the North-Soa#d network.
1. SelectinRoads > Drainage > Network > Design.

2. Click on the Graphic s Design Network I B3
Locator button to the right Structures Y
of theTree Network " Upstream From, J
Containing field. £ Downstream From:
3. Select any structure in the | © Treshetwork Contsining: J T
North-SOUIh network' [~ Clear ALL existing design tables. w
4. Accept f[he structure with & & 5. e Desian Loa
data pOInt' [~ Enable Time of Concentration
For information on the i e
indiViduaI ContrOIS CIiCk the [~ Capture all flow to Inlet, ignaring Inlet capacity calculations
Hel p button. [~ Uge Depth ta Height Ratios
5. Ensure that the fO"OWing Depth to Height Fatios are always used far sanitary fow.
CheCk boxes are enabled: Peaking Factor Method:  UserVYalue
° Generate DeSign LOg * Use Previously Defined Zone Peaking Factors
° ASSign |n|et BypaSS " Apply Peaking Factar of 1.500 ta Al Zones
Flows ¥ Generate HGL and EGL
. Generate HGLand EGL  M¥slsy i
6. Click Apply. Cwaterlevel [T | |  LongestPath
" Least Bend

Ke fior Outlet Contral Pipes from Drop Manholes: (o500

The Design Log provides design values and messageach structure in the sequence
it was designed. Violations of design constraarsnoted here. If the HGL and EGL
check box is enabled the end of the log shouldvoeHGL tables. If the network
processing halts at a structure due to some dredog typically explains why. It is
good technique to always scroll to the bottom eflthg to verify successful

completion.

7. Now that the database is updated with design vaheeBrainage Annotation
Design Results preference provides useful feedback.

8. Save the Drainage FilénRoads > File > Save > Drainage Data).
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Lesson Name: Generating Drainage Profiles

L ESSON OBJECTIVE:

Generate Drainage Profiles.
The Create Profile dialog has many controls to pl®eompletely customizable results. The
Help button provides full details on all the opsomve will explore two “leafs” important to

drainage: the Source leaf and the Network leaf.
The Sour ce leaf is used to define the horizontal path ofghafile “slice.”

- "
am Create Profile

5] Create Profile
General
g ouce ]
Ihclude
Mebwark,
Offzets
[ Contrals
] Awes
7] Grid
[ Details
[ AsCI

Create: Window and Data
" Alignment: ’—_| J
" Graphics

Alignment:

" Multipoint

Aligniment;

= ASCII File

+ Mebwork

Aligrirment: ’—
Frarm: ’— ﬂ
To l— ﬂ

M 3

Drainage Metwork, Reference

" Alignment;

* Mehwark

Start Station: [p+00.000
Extend &xiz: [100,000 ﬂ

" Existing Profile

Apply | Preferences. .. | Cloze | Help |

For Drainage Structures to show, thetwork Alignment radio button must be selected.
To cut the profile along the structures selectNlkevork radio button in the Drainage
Network Reference frame.

To cut along the active alignment and project thecsures onto it, select tihdignment radio
button. The Existing Profile button projects deaje structures onto profiles that have already

been created.
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; Create Profile M= E
3 Create Profile Shuctures:

General | Object | M armne | |

Source ] Pipe Inside P _DRAIM_StormSewer  BvL

Include (1 Pipe Outside P _DRAIMN_StarmSewer  BYL

O 1 b, ] Channel P_DRAIN_DitchBattorn — BYL

Difsets <] Culvert Inside P_DRAIMN_Culvert BYL

(3 Cantral (1 Culvert Outside P_DRAIMN_Culvert BYL

ki B Inlet P_DRAIN_Vaulinsids  BYL

O '&”.ES ] Manhole P _DRAIN_ Yaulklnside Byl

1 Giid B Pump P_UTIL_SanPump BYL
[ Details
23 ascl

Grade ahd Branch Lines:

| Object N arme |_|

B HGL [ |

B EGL O

B Bramch Lines 1
Apply | Preferences... | Cloze | Help |

The

Network leaf is where the symbology is set for the dragsiguctures and HGL, EGL
and Branch Lines. When the InRoads Style LockNstfe Symbology of Structures is
derived from the individual structure record’s $tgltribute.

EXERCISE: GENERATE DRAINAGE PROFILES

This exercise will guide you through the steps to create drainage profiles.
SelectinRoads > Evaluation > View > Profile > Create Profile.

Turn the Style Lock OFF (InRoads > Tools > LockStyle).

In theGeneral leaf ensure that thaesign surface check box is selected.

Select theSour ce leaf.

Ensure that th€reate listbox readdVindow and Data.

Select theNetwork radio button.

A drainage profile can be created between any twetsires in the same network.

Click on the Graphic Locator button to the rightloé From field. Select the
northernmost left-side Combo Inlét\3).

9. Click on the Graphic Locator button to the rightleé To field. Select the right-
side Curb Grate sumpN8).

10. Ensure that the radio button in the Drainage NetviReference frame is set to
Network.

11.Click Apply.

© N MDD E
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12. At the “Identify Location” prompt place a data pofar the location of the lower

135

left corner for the profile. Place it to the rigiftthe graphics.

1SS

1

-2+00 -1+00 0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 B+00 9+00 10+00 11+00 12400 13+00

EXERCISE: ANNOTATE DRAINAGE PROFILE

This exercise will guide you through the steps to annotate drainage profiles.

1.

2.
3.

SelectlnRoads > Evaluation > Profile > Annotate Drainage Profile.

The Annotate Drainage Profile dialog
looks and behaves similarly to the
Annotate Structure dialog with a specific
difference: theSet List control. Drainage
profiles are annotated one at a time. Use
the Set List or the Graphic Locator button
to its right to select the Profile to
Annotate.

Click Apply. Verify that the Profile Structures were Annothte
Close the dialog.

14+00

135

130

125

120

15

1o

105

100

90

Structure Notes can be placed in profile usingd tiiRRoads > Dr afting > Place Profile
Note tool in a manner similar to tHélace Plan Note tool.
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Lesson Name: Rapid L ayout

L ESSON OBJECTIVE:
This exercise has two objectives: (1) show how dasetwork can be placed and (2) add
additional structures for future interference chiegk

EXERCISE: LAY OUT SANITARY MANHOLES AND PIPES

This exercise will guide you through the steps to lay out sanitary manholes simultaneously
with pipes. Our goal here is to place a manhabespapes within the limits of the
NorthSouth road as an interference opportunityt-necessarily as good design.

1. SelectinRoads> Drainage > Lay Out.

Click on theM anhole tab.

Click on theOptions button.

Click on thePr efer ences button.

Select thd W-3 Sanitary Preference.

Click Load andClose the Preferences dialog.

Review the Settings under tMeanhole, Pipe andStructure | Ds tab.

Note that the Prefixes for the Manholes and Pipekide “san”. This is for our
tracking purposes only. Storm & Sanitary doesdistinguish between “sanitary”
structures and “drainage” structures: it had fidtoth flows in each database
record.

8. ClosethePreferences dialog.

9. IntheDrainage Lay Out dialog,Manhole tab, enable theAdd Connecting
Pipes’ check box.

10. Select theBy Elevation radio button. This places the invert at the a&cthinimum
pipe depth.

11.Click on the Graphic Locator button to the rightloé Northing Easting and
Elevation fields.

12.Place a data point within the NorthSouth road, sehege near the north end.

13.Click Apply. The manhole is placed.

14.Click on the Graphic Locator button to the rightloé Northing Easting and
Elevation fields.

15.Place a data point within the NorthSouth road, seheze near the middle.

16.Click Apply. The manhole and the pipe between it and thegursynanhole is
placed.

17.Click on the Graphic Locator button to the rightlaé Northing Easting and
Elevation fields.

18.Place a data point within the NorthSouth road, seheze near the south end.

No gk~ wdN
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19.Click Apply. The manhole and the pipe between it and thegursynanhole is
placed.

20.Close the dialog.
21. Save the Drainage Fi(énRoads > File > Save > Drainage Data).

Lesson Name: Generating Cross Sections

L ESSON OBJECTIVE:
Generate Cross Sections with Drainage Structures

Like Profiles, Create Cross Sections involves nggtyings. See the on-line Help for full

details.

The ;Eleale Cross Section
Gener al 5] Create Cross Section Set Name: MarthSouth
leaf sets the B Create T— p——
mterva_ll Include Irterval [ooo0 ]
and width 1 Controls Left Offset: 50,000 ﬂ
for regular @8 Custor

) g {7 Layout Right Offget: B0.000 ﬂ
sections [Z Awes Vert .

. ertical Exaggeration:  [10.000
along the [ G
i [ Details W Show Data Outside Elevation Fange
horizontal £ Ason
h h h Surfaces:
_pat ! W IC | Object N arme | |
is set in the 7 Defaul Defaul ]
Source ] design Diefault 1
leaf. The Al
Set Name
Maone

reflects the _
name Of the Properties. ..
active
source.

Apply | Preferences... | Close | Help
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Structures : Create Cross Section

are {25 Create Crozs Section

included in General

Source

Cros.s N
Sections % Cantrols
H Custan
yla controls 1 Layout
in the ] fwes
7] Grid
Stor.rn and [ Details
Sanitary £ Ason
frame of
thelnclude

leaf.

Setting
Ahead and
Back
Bands will
limit the
range

USING INROADS STORM & SANITARY V8I

Surface
[ Crossing Features

[ Adust Range

[ Projected Features
[iooon
-
_
¥ Components
[ Annotation
[ Yaolumes
Storm and Sanitary
W Crozsing Stuchures
W Projected Stuctures
Ahead Band: [10.000 =

Back Band:  [10.000 j

Apply | Preferences... | Cloze

Help

within
which
Drainage
Structures
are
projected.

EXERCISE: CREATE CROSS SECTIONSWITH DRAINAGE

This exercise will guide you through the steps to Create Cross Sections with Drainage

Structures.

1. SelectinRoads > Evaluation > Cross Section > Create Cr0ss Section.

2. IntheGeneral leaf ensure that thaeesign surface check box is selected.
3. Select thesour ce leaf and ensure that tiNorthSouth Alignment is the active

Source.

4. Select the Include leaf enable ieossing Structures andProjected Structures

check boxes.

5. Key in 10 for theAhead Band and for theBack Band.

6. Click Apply.

7. At the “Identify location” prompt, place a data pbto the upper right of the other
graphics in the CAD file (so that the cross sedida not overlap anything).

8. Closethe dialog.

© 2009 Bentley Systems, Incorporated
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EXERCISE: CREATE CROSS SECTIONSWITH DRAINAGE

This exercise will guide you through the steps to View Cross Sections using the Cross
Section Viewer. The Cross Sections are normal d8tation graphics. The Viewer
simply facilitates scrolling from one section t@ thext.

1. SelectinRoads > Evaluation > Cross Section > Cross Section Viewer .

2. Select the first station in ther oss Sections list.

3. Select the down arrow Y to move to the next section. Repeat as intaiteste
4. The screenshot shows the section at Station 18+00.

sl T Em T s

110 0 | 110
105, , 105
= A = =

o — S
[—
18+00
5. Closethe dialog.

Note the apparent conflict at the crossing pipepéhding on where you placed the
Sanitary Manholes your Sanitary pipe location miffed

Cross Section structures can be annotated usidg®Beads > Drafting > Place
Cross Section Note tool.
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Lesson Name: Visual Class Detection

L ESSON OBJECTIVE:
Detect Structure Interference Visually.

EXERCISE: DISPLAY DRAINAGE AS SOLIDS

This exercise will guide you through the steps to Display Drainage As Solids

Place a fence around the structures.

Select the MicroStation Delete Fence Contents camima

Delete the network.

Turn off the display of any Reference files.

SelectlnRoads > Drainage > View > Drainage as Solids.

In the View Drainage As Solids dialog cligipply.

In the MicroStation Key-in field, key inview clash_hiddenfill”.

At “Saved View > Select view” prompt, place a datant in the view.

This is a saved view with a close perspective ennterferences and the

Display Style set to Filled Hidden Line.

9. Use view controls (Fit View, Window Area, RotateeMi, etc.) to check other
interferences.

10.When done key inview drain_top” and place a data point in the view to return
to the normal top view.

N GOR~WNE

L ESSON OBJECTIVE:

Learn how to Import Storm & Sanitary into StormCAD.

Note: we will not be performing these steps in€las
No “export” or translation in InRoads/Storm & Samit is necessary. From within
StormCAD, the Drainage Data file, the *.sdb filande imported into StormCAD.
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From within Bentley StormCAD V8i, select Projectmport > InRoads. The Drainage
Database must, of course, be specified.

There are three other files

StormCAD n.eeds to Optional InFoads Files
successfully import the SR o oC . Do ]
Drainage data: roject Configuration: -3 Drai
e The InRoads Preferences |C:\Eentley TrainingslnRoads 14045tandards\Prefere @ -
Preference file Structures |C:\Bentley Training'/nRoads 14005 tandards\Drainag @ -

* The S&S Drainage
Structures file
* The rainfall
Intensity-Duration-
Frequency file
These three files can be - | — ‘ Help |
specified automatically if
the Project Configuration
files are available (they are
machine- and Windows
user-specific.)

Riairfall Data | %2009 RECUW-33 arktan.id] &~

InFoads Drainage D atabase

|C:'\2EIEIS RECW -3 Copy of w3 Drainage.sdb [% -
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Lesson Name: Manipulating Structuresand Areas

L ESSON OBJECTIVE:

Learn how to adjust placed structures and areas.

As you have seen it is easy to Lay Out drainagesires and areas. There are many tools in
Storm & Sanitary to modify structures and netwaaksady in the database. Individual
structures can be moved horizontally using thecBire > Move tool and vertically using the
Structure > Move in Profile tool. Inlets and Mafdscan be inserted onto pipes (breaking the
pipe in two) using the Structure > Insert and ttre&ure > Insert in Profile tools.

Entire networks can be moved horizontally or haselevations adjusted to a new surface
using the Network > Move tool. The Network > Adjtsol is used to move pipes to meet
minimum cover requirements and to perform crowncmat.

If you noticed the results in the Design Log the I [ Ix]
spread at the inlets exceeded the Allowable spre suface:  [geign =] =

indicating the inlet spacing was too large. AN igent [fomgom <] +|
= : hd Close

engineering solution would be to decrease the Junction

spacing between inlets. The Drainage > Structu | ¥ Track Suface for Elevation _refererces. |
> Move Structures tool has a number of different | ¥ Track slignment for sngle Hep
options to meet the designer’s specific needs wh | ¥ frack &ianment for difset

mOVing a structure. ™ Move along Stucture

[~ Connect to Existing Structure

Stucture
& Huold Slope " Huold |rvert Elevations

When moving Drainage Inlets, Drainage Areas alsmgh. The Drainage Area graphics can
be edited using standard CAD tools, such as Mdeliément. Once the graphic shape is edited
selecting the area with the Compute Flow will upddie area value (acreage) while
maintaining its other previously-defined values.
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EXERCISE: MOVE THE COMBO INLETS NORTH

This exercise will guide you through the steps to decrease the inlet spacing.
1. SelectinRoads > Drainage > Structure > Move.
2. Ensure that the following checkboxes are set:

» Track Surface for Elevation

» Track Alignment for Angle

» Track Alignment for Offset

e Hold Slope

Click Apply.

Select the upper left combo inléNQG).

You will get a warning that the junction is fixe@lick OK to continue.

Move the cursor. Note that the inlet retains ifseif

Place the inlet further north than its current posi

Use the MicroStation Modify Element tool to move #$hape vertex north to the

new location of the inlet.

9. SelectinRoads > Drainage > Flows > Compute Flows.

10. Select the Graphic Locator button to the righth&fDrainage Ar ea field.

11.Select the drainage area shape.

12.TheCompute Flow dialog returns with a square footage thausthbe less than
the original 8400 sq. ft.

13.Click Apply andClose the dialog.

14.Re-Design the network to check the spread vadliRdads > Drainage >
Network > Design).

N OAW

If the spread value for IN3 is still excessive siteps should be repeated until the
spread value is allowable.

Alternatively, we could assume that we will haveatld an additional inlet. We
could recalculate the interval based on an additiolet and move all the inlets to
an even interval. The left additional inlet couldldaced normally. The new right
inlet can be placed using the Structure > Inseit tdon’t forget to adjust all the
drainage acreages.
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EXERCISE: MOVE THE SANITARY PIPESIN PROFILE

There may have been some interference between different structures. The interfering pipes
can be moved in profile, maintaining slope or holding an invert using the Drainage > Structure
> Move in Profile.

This exercise will guide you through the steps to move the Sanitary Pipes to avoid conflict
with the crossing storm pipes.

Note: it is a very good idea to save and archive the Drainage file prior to doing major changes

to a network.

1. Create a Drainage Profile along the Sanitary nekwor

2. SelectinRoads > Drainage > Structure> Movein Profile.

3. At the “Identify structure” prompt select a pipEote: selecting a pipe in the
middle third will hold the pipe’s slope constargjexting an upper or lower
third will lock the other invert, the “free” invedan be set with a data point or
an elevation key-in.

4. In order for the hydraulics to be re-designed d@dHGL and EGL lines to be
updated, a Network Design must be performed asasedl Drainage Profile
Update [nRoads > Evaluation > Profile > Update Drainage Profile).
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