Laying out Culverts and Drainage Design in Connect

These instructions were created April 2024. These instructions were created with:

OpenRoads Designer CE - 2022 Release 3 Update 12
Version 10.12.02.4

This product is licensed to:

First, review the project information and determine where the best locations for the structures that are
needed. Once a location is determined, calculate the correct size. Refer to the BDM Chapter 4
https://iowadot.gov/bridge/policy/04-01-00Prelim.pdf. When the correct type, size and location are
determined, design the new structure.

Two methods can be used to analyze the corridor to design the new structures. If designing a structure
that is perpendicular to the alignment, use the first method of Cutting a Dynamic Section.

First Method

Cutting a Dynamic Section - The tool needed to do this is in the OpenRoads Modeling workflow on the
Corridors tab in the Review group or on the Drainage Utilities workflow on the Utilities View tab in the
Drawing Views group. Keep in mind that these tools work well if the structure is placed 90 degrees from
the alignment. If the desired design is not, then use the second method.

When using this tool, the recommendation is to turn the corridor reference display off in the 2D model
View 1. This was done previously when setting up the CADD file. The reason for this, is this tool will ask
to select a corridor or alignment. With the corridor turned off, selection of the alignment is easier. To
do this, make sure the View 1 is set to be the active view and open the Reference dialog box and turn off
the corridor.

Next, open a view to display the section in. For this example, use View 7.

In the OpenRoads Modeling workflow; on the Corridors tab in the Review group, select the Dynamic
Sections tools.
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Then select the Open Cross Section View tool.
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It prompts to locate the alignment.

Data point on the alignment in the 2D view. In this example View 1.

Locate Corridor or Alignment

Complex Element: SURMLADGS

Feature: Alignment\Geom_Baseline

No Active Profile \ Line

Level: Alignment (Horizontal Geometry)

Ref: 7 (PW_\WORKDIR:d 17453500 SBDBSDB‘I _GEO.dgn)




Then select the Offset Left. This will determine how far left the section will cover.

Left Offset
Parameters:Left Offset | JREKY

M [ Ststion
Interval




Then select the Station.

Note: This does not need to be perfect when selecting it here, it can be adjusted later to a specific
station.

et memmes — e

Interval IE

Select the Interval.

Note: Recommend an interval of 0.5 = 6” for culvert design.

Interval

% Parameters:interval | KR




Select the View. Data pointin View 7 and the section will appear.
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B View 7, Cross Section - Complex Element: SURMLAOG3 & =[5 ]

View Properties [v| |« - E 157+65.71 > > >

Adjust the Station with the pull down at the top of view window.

B View 7, Cross Section - Complex Element: SURMLADG3 » =B ]




Then type the Station value needed and hit enter.
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Or use the arrow buttons on each side of the Station value field to change the station at the Interval that
was selected when the section was created. The value 0.5 = 6” was used so it will advance or move back
every 6” by clicking on the buttons.

B View 7, Cross Section - Complex Element: SURMLAQG3 =2 S
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Now that there is a section cut in the area for placing the new structure, place the headwall cell that
corresponds with the structure design.



To do this, make the View 1 = 2D model active and use the place cell tool.
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Select the correct cell library

pw:\\NTPwintl.dot.int.lan:PWMain\Documents\Resources\ClientWorkspaces\lowaDOT\lowaDOTProdu
ction\Organization-Civil\lowaDOT_Standards\Cell\Headwalls_CIP.cel and Headwalls_Precast.cel

Click on the dots next to the Active Cell field.

/% Place Active Cell

Active Angle: | 00°00'00.0" =
X Scale: | 1.000000 ]

(=
Y Scale: | 1.000000 L
[ ] Place as Shared Cell

True Scale

[l Mirror: | Honzontal ~
[0  Interactive: |Scale and Rotate ~
[l Flatten: | Top ~
Scale

] Multi-line Offsets
Dimension Values
Annotations
[] Association

This will open the following dialog box. Then click on the File menu.

Cell Library: [N ON[*
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Then click on Attach File....
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Once the correct cell library is attached, select the correct cell that corresponds with the structure that
is being designed.

For this example, use the single 8 x 5’ 15-degree CIP RCB. The cell needed is 0805B1P

Cell Library: [c:\pw_worlk\pwmain\..\Headwalls_CIP.cel]

File
-l ]
05 ¥ X €060 [
= Mame Description Type =
B 0805A1P 8x5 0 SINGLE PARALLEL Graphic
= 0805A2F 8x5 0 TWIM FLARED Graphic
&=  0805B1F 8x3 15 SINGLE FLARED Graphic
[ ==  0805B1P 3x5 15 SINGLE PARALLEL Graphic |

B 0805B2F 8x5 15 TWIN FLARED Graphic

B 0BOSCIF 8x5 30 SINGLE FLARED Graphic

B 0805CTP 8x5 30 SINGLE PARALLEL Graphic

&= 0805C2F 8x3 30 TWIN FLARED Graphic

B 0805DF 8x5 45 SINGLE FLARED Graphic

B 0805DP 8x5 45 SINGLE PARALLEL Graphic

&= 0805D2F 8x3 45 TWIN FLARED Graphic

= 080BATF 8x6 0 SINGLE FLARED Graphic

S 080BATP 8x6 0 SINGLE PARALLEL Graphic

B 0B06A2F 86 0 TWIM FLARED Graphic hd
L4 >




Then place this cell in the 2D View 1 next to the location of the structure being designed.

o3 ¥ X

MName Description Type

0B03ATP 8x5 0 SINGLE PARALLEL Graphic
0B05A2F 8x5 0 TWIN FLARED Graphic
0805B1F 85 15 SINGLE FLARED Graphic
0805B1P 8x3 13 SINGLE PARALLEL Graphic
0805B2F 8¢5 13 TWIN FLARED Graphic
0805C1F 8x5 30 5INGLE FLARED Graphic
0805C1P 8x3 30 SINGLE PARALLEL Graphic
0805C2F 8x5 30 TWIN FLARED Graphic
0805D1F 8x5 45 5INGLE FLARED Graphic
0805D1P 8x5 45 SINGLE PARALLEL Graphic
0205D2F 8x5 45 TWIN FLARED Graphic
0B0GATF 8x6 0 SINGLE FLARED Graphic
0806ATP 8x6 0 SINGLE PARALLEL Graphic
0806AZF 8x6 0 TWIN FLARED Graphic

Copy the profile part of the headwall into the cross-section model in View 7.

To do this, make the View 1 active by clicking on top of the view.
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Then select the drop element tool.

3 Create — 1
a | Region \BJ [Ty ™
Groups 1, Drop Element
:_:__'_ Drop Complex 5

.~ Drop Line String/Shajie Status

Drop Association

™
& Drop Line Style

Select complex.

/% Drop Element = X

[] Line Strings/Sh
(] Multi-lines

[] Text
[] Application Elernents

Itern Types Keep Paren ~
[] Dimensions: | To Geometry
Shared Cell: | To Geometry

Use Fence: Inside

Then click on the cell, which allows selection of just the profile part of the headwall cell.
Then use the element selection tool and select the profile part of the headwall cell that was just placed.
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Press the Ctrl + C key on the keyboard to do a copy. Then make the View 7 active by clicking on top of
the view. In View 7, right click and hold for a second to access the right click menu.

P | Se— Level Off

B View 7, Cross Section - Complex Element: SU 53 Open View Attributes dialog = ||-E @
H |« - E 157+65 Muodel Properties
~ Clip Volume _
1020 1020
Select Same Type and Size

1010 1010

Select Same Type

1000 Select Al 1000
Select Mone 980

x  Select Previous Q80

, Cut to Clipboard

Copy to Clipboard

Paste from Clipboard

=|ete Element

Proferties

Select Paste from Clipboard. The profile part of the headwall cell should appear on the end of the cursor
in that view. Datapoint to place the cell.

B View 7, Cross Section - Complex Element: SURMLADG3 =[]

This was done to provide a copy of the profile part of the headwall cell in the Cross Section Dynamic
view window that will be used to determine the invert locations of the structure. These are intended to
be used as temporary graphics and will remain in this view no matter what section is cut until deleted.
Once done using them it is good practice to delete them.

Next, select the profile part of the headwall cell that was just placed in the Dynamic Cross Section view
with the element selection tool. Use the Mirror tool, set it to Vertical direction and toggle on Make
Copy to make the cell for the other side of the structure. This is used to determine the invert locations
at the other end of the structure.
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These graphics can be moved and placed anywhere they are needed to design the new structure.

B View 7, Cross Section - Complex Element: SURMLAQE3 =0 =R ="

[ properies 7] < <|[_evsmossm[F] > >

If designing a structure that is not perpendicular to the alignment, use the second method of Designing
in the Profile Window.
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Second Method

Designing in the Profile Window - To start, place a line where the structure should be placed.

Then, cut a section on that line where it intersects the alignment. This will give us a station value for the
new structure.

For this example, it will be STA 1766+36.14

B View 7, Cross Section - Complex Element: MLO35 ‘ ] ‘ ‘

{ | ViewProperties ||| | 1766+36.14R3 !

Next, place a geometry base line on the line placed as the structure alignment, the red line in the image
above. Change the workflow to OpenRoads Modeling workflow. On the Geometry tab select the Line
tools in the Horizontal group.

13



§A OpenRoads Modeling oty Jm-

it pwA\ntPWINt1.dotintlan:PWMain\Documents\Projects\7703504015\Bridge\ORL

Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities iTwin View H

l‘=; Y 8 @ v v Q, \ Element Selection |} ¥ < Import/Export * if CivilToggles ¥ /v 3 v '~
el M= = I;‘;) [#_ Design Elements ~ g Reports O - ]
Coordinate - Expjorer Attach _
Svstem ¥ T & Tools ™ % 7 M E i) Standards ¥ e
a Geographic Primary Primary Selection General Tools — HOTiZONta
) 7 N ——— I

Select the Line Between Points tool.

%% CivilToggles v v v '~ H [N v 3~

% Reports Line Between Points

Line To Element

ools .
Line Between Arcs

x I
|

Line From Element

Chamfer Between Points

Parameters

Distance 21.484
Line Direction  N90°00'00.0"E

Feature A

Feature Definition Geom Baseli |
Name [ ¢ No Feature Definition
-1 Alighment
+# Rev Station
‘
¢ Geom_Baseline Entrance%
¢ Geom_Baseline Secondary
e SurveyAlignment
@ Linear
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Name the feature as the station location of the proposed structure in the Feature Name field.

For this example, it will be STA 1766+36.14.
r’rlmary I—’rlmary Selection General lools F
m===m=x | E

@

¢

£ 9.0 OI8O 575,000

Parameters ~

Distance 21.484
Line Direction  N90°00'00.0"E

Feature A

Feature Definition Geom_Baselil

STA 1766+36.14

Name

Enter Start
Point

Line

Level: brgPreStructureNew

Select a start point by snapping on the end of the line placed as the structure alignment, the red line in
the image above.

Parameters ~

Distance ‘521.971 ‘
Line Direction \869°46'19.5"E ‘

Feature A

Feature Definition Geom_ Baselin |
Name STA 1766+36.14 |

Enter End Point
Parameters:Distance ¥4 KIAl
Line

Level: brgPreStructureNew
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Then enter the end point.

It should look something like this:

Next with the element selection tool, select the geometry just created.
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Open a window to view the profile in. The recommendation is to use View 8 for the profile window and
View 7 for the cross section window.

Note: Do not try to use the same window for both.

For this example, use View 8. Once the view is open, return to View 1 that has the geometry just
created already selected. Hover over it to open the heads-up tools.

Select the Open Profile Model tool.

H %2R X
A
B Open Profile Modell

It will prompt to Select or Open View. Data point in the open profile window View 8.

- L ®O00NEHENTS S = EBlake

Select or Open
View

17



It should look something like this:

B View 8, Profile - STA 1766+36.14

e L ®E0

Next, set the exaggeration to 1 in the View Attributes dialog box.

PO Explorer Attc’liCh . : . -
Tools I3 View Attributes - View 8
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¥ Clip Front E Line Weights
( 3 Clip Volume F‘ Markers
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¢ } Default Lighting @Tags
A

Text

|| Data Fields 1+ Text Nodes

I}! Displayset Transparency

B Heignt Field
Global Brightness: ‘
_J View Setup
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It is recommended to have the fill and line weights turned off.

I3 View Attributes - View 8 X
View Number: 8 ~ D-D..
@ Presentation ==E A
Display Style: ‘ (Wireframe Display) v ‘
I ACS Triad ¥ Fast Cells
E Background % Fill
Boundary Display _\:é Grid
Camera %’E} Level Overrides
X Clip Back Line Styles
\'A Clip Front Line Weights
LNy el
- x Clip Volume Markers

Constructions

1 + Text Nodes

Transparency

Global Brightness: . O

A View Setup A

Saved Views: Selec.. PLD

Models: Profile ™

U_-_[_j Analytic Symbology v
Civil A

Exaggeration

‘1 v‘—'\—

Next, create a 3D cut along this geometry.

™ View 8, Profile - STA 1766+36.14 ponEs
r,
ECAP YOFO X ] = IN e e ==

Create 3D Cut




To do this, select the Create 3D Cut tool.

|

"
Create 3D Cut

Use the Corners method. Data point to accept the method.

B View 8, Profile - STA 1766+36.14

' e
e 1 @O
7y S / / e

e

It will prompt to locate the start point. Make sure the start is all the way to one side or the other. It is
recommended to start at the top right and end at the lower left.

B View 8, Profile - STA 1766+36.14

i L@ oo EENE= 5=

o

;
Line: STA 1766+36.14
Feature: Alignment\Geom_Baseline
@i No Active Profile
Level: Alignment
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After the data point, it will start drawing a box in the view that the 3D cut is in.

B View 8, Profile - STA 1766+36.14 E@
o - 400 0 HE N\NE= 5. s el

Line: STA 1766+36.14
Feature: Alignment\Geom_Baseline
No Active Profile

Data point the end point to complete the 3D cut.

It should look something like this:

B View 8, Profile - STA 1766+36.14 E@

Now that there is a 3D cut created in the area for placing a structure, one more thing needs added to
the view to do the design. Place the headwall cell into the profile model in View 8.

To do this, follow the same steps used in the first method to get the headwall cell into the Dynamic
Cross Section view. Move headwall cells to correct design standards locations.

Next, measure the distance and adjust this line between the headwall cells to make it be an even 1’
interval.

Once the structure design is as desired, then record the invert elevations and offsets of each key point.

If using the ASCII graphics input file method demonstrated in these instructions, that is the location to
record that information. For more information about the ASCII graphics input file, please refer to
CWO03 ASCII Graphics Import Input File chapter.
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https://iowadot.gov/bridge/tools/CW03_ASCII%20Graphics%20Import%20Input%20File..pdf

To record the invert elevations and offsets of each key point, make sure the AccuDraw is toggled on.

Note: AccuDraw toggle is located in the Primary group on the More tool pulldown.

a OpenRoads Modeling o H—h’-j- !_ =S ,‘-9 —.ﬁ—  pw

Home Terrain Geometry Site Corridors Model Detailing

B _ Y Q v v
& “°° g  [nore :
o Atach

Coordinate , S Explorer ach I. 3 LA == =
System » = B > Tools ¥ o3 ¥ v

- Geographic _a Primary - Key-in Attrik

QA = - Toggle AccuDraw

m

X 1

b_ v - hd

g [@a dj. >~ o

(1]

I Saved Views

Cells

Markups

Details

‘ sappadold -

Window List

Then snap to each key point. The AccuDraw coordinate readout box will display each point coordinates.
The X = offset and the Y = elevation.

B View 7, Cross Section - Complex Element: MLO35 L\L/E
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Record each of these values for each point in the ASCII graphics input file.

.*Untitled - Notepad

File Edit Format View Help
100, .000, .000,967.228,PRO STA 1742+27.76 DR-201 Flowline end of apron -95.606 LT|

Ln 1, Col 96

B View 7, Cross Section - Complex Element: ML035

View Properties | v || | 1742:2776R3 |~ | > P>

~ EoMuttiModel views = I3 3 |45 |6 [fls 3 o X[ ose00 Y 967.228

dentify elements to modify i -95.606, 967.228 KeyPt ‘ A ‘ £ brgPreStructureNew ‘ ‘

Next, repeat this for each key point that is needed to model the culvert.

.*Untitled - Notepad

File Edit Format View Help

100, .000, .000,967.228,PRO STA 1742+27.76 DR-201 Inlet Flowline end of apron -95.606 LT
101, .000, .000,967.228,PIP15 STA 1742+27.76 DR-601 Inlet 24in RCP flowline -89.481 LT
102, .000, .000,967.228,PIP15 STA 1742+27.76 DR-601 Outlet 24in RCP flowline +88.627 RT
1e3, .000, .000,967.228,PRO STA 1742+27.76 DR-201 Outlet Flowline end of apron +94.752 RT
Ln 4, Col 103 10¢ Windows (CRLF) UTF-8
B View 7, Cross Section - Complex Element: ML035\ o= \“

~ [TIMulti-Model Views  ~ ’_!fE‘ 3 ‘4‘5‘6‘8 Y o .’A X 94752' Y 967.228

Jentify elements to modify i “94.752, 967.228 KeyPt ‘ A a} ‘brgPreStructureNew ‘ ‘ ‘

Once all the values are recorded, calculate the X and Y coordinates. Use Civil AccuDraw or standard
AccuDraw.

Note: When using Civil AccuDraw make sure standard AccuDraw is turned off before toggling on Civil
AccuDraw. MicroStation does not perform well with both toggled on at the same time.
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The standard AccuDraw method will be covered in another chapter.

Locate the correct station for the structure along the alignment. For this example, it will be 1742+27.76.
Once this location is known, select the smart line tool and snap to that point or station along the
alignment to start the line.

STA 1742+27.78

With the line started, type R Q on the keyboard to rotate quick the AccuDraw compass. Then with a
Nearest snap, snap to the alignment.

- MR s[4 [s]6] 7|8 33 o, OO AT o s

‘ SITE[PE Set Active Snap Mode to Nearest

Fa

Snaps
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This will rotate the AccuDraw compass so that it is set to the alignment’s axis. Pull the line in the
direction needed to calculate the coordinate and type in the distance of the offset of that point.

For this example, it will be -95.606. Pull the line to the left of the alignment and type in 95.606.

Note: Negative numbered offsets are to the left and positive numbered offsets are to the right.

Then data point to accept it. This way, a perfect 90-degree line from the CL is drawn that is the correct
distance for the offset. Then snap to the end of this line.

v - FMulti-Model Views  ~ !F_Zi“i‘3‘4‘5‘6‘7‘8 ot ./A @OR@ i _,TzAg( X 18539675.919 Y 7556547.024

ielection > Identify element to add to set i |18539675.919, 7556547.02¢

A € |brgPreStructureNew ‘ ‘

AccuDraw will display the X and Y Coordinates of that point.

Then place these coordinates in the ASCII graphics input file. Repeat this process for each input point.
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