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Chapter 1 - Create an Alignment

1) Determine the geographic coordinate system and make a note of it.

2) Create a 2D dgn and name the file, 0510077 Alignment.dgn, using IDOTBridge-2D.dgn as the seed file.

3) Inthe “Search Ribbon” in the upper-right of your screen, select and start typing “coordinate”. Select
“Coordinate System”.

Maost Recenthy Used (1)
Ribbon (5)
& Auiliary Coordinates
83 Coordinate System
‘B Label Coordinates
*® Export Coordinates

*® Import Coordinates

4) Select the “From Library” icon.

Current Geographic Coordinate System

Name: <None>
Description:
Source:

Vertical Datum:

5) From the list, select “IL83/2011-EF” at the bottom of the Favorites list and pick “OK”.

elect Geographic Coordinate System — O X

Library  Search

=~ Favortes
= EP5G:3443 - Use HARN IL-EF instead. HARN llincis East ftUS)

EP5G:3444 - Use HARN.IL-WF instead. HARN llinois West §tUS)
EP5G:3435 - NADE3 / llincis East ftLUS)

EP5G:3436 - NADE3 / llinois West ftUS)

EPSG:102672 - NAD 1583 StatePlane llinois West FIPS 1202 Feet
=8 EPSGE:26771 - NADZ7 / llinois East

# EPSG:102671 - NAD 1983 StatePlane llincis East FIPS 1201 Feet

EP5G:26772 - NADZT / llinois West
-4ms 1LB3/2011-WF - NSR511{NADB3/2011) llinois, West Zone, US Fout*
423 1L83/2011-EF - NSR511{NAD&3/2011) llincis, East Zone, US Foot

-7 1DOT
- 1DOT_2021
#-~ | Library

Cancel

6) Save Settings.
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7) From the Home tab, select “References” from the “Attach Tools”.

r
OpenBridge Modeler ~ W@ & H I'_:::l E:If:

IE vome  cwil  utilties  Reportsandl

%l g Iﬁé i H' oo 5& Impo
Eeol E @3 oy " A Bridge
orer
P e & - ) -~ &FAddB
Primary () Selection (W)
er'.;) Mo Feature Definition R '?E*P

E{ i View 1- Top, Default

8) Map to the file D774443-align.dgn, having the Attachment Method set to “Coincident World” and select

llopen” .
Attach Reference - C:\1 OBM Bridge Training Test\ X
Look in: 10BM Bridge Training Test vl @ # @ B £3 2D-V8 DGN
/\ Name - Date modified Type Size
0510077 Alignment.dgn 10/1/2024 2:10 PM Bentley MicroStati... 108 KB
Home (E8D774443-align.dgn 5/15/2024 4:04 PM Bentley MicroStati... 123K8 |
Desktop
Libraries
Attachment Method

This PC Coincident World v
Net;ork

File name: D774443-align.dgn v

Files of type: CAD Files (*.dgn;".dwg:".dxf) v Cancel

24 Save Relative Path

Note: We will be re-creating the tangent of the bottom horizontal alignment from Station 1056+61.30 to Sta.
1082+21.58.

9) Ensure that AccuSnap is on.

Snaps Fa

| D.AP| = |Defau|t

OpenBridge Modeler CONNECT Edition Page 2 of 149
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10) Ensure that Civil AccuDraw is toggled on.

<HiHH 3 G

11) In the Feature Definition Toggle Bar, choose the “GE_Pr_Centerline” feature definition.

Heonzontal (W)

ZI er';’ |Nu Feature Defintion
P "l Mo Feature Definition

=g Alignment

o
[+-@® FRegression

----- @& GE_Ex_Baseline
----- & GE_Ex_Centedine
----- & GE_Pr_Altemate
----- @& GE_Pr_Baseline
----- & GE_Pr_Centerine
""" & GE—PF—D] Alignment\GE_Pr_Centerline
----- & GE_Pr_Stage

----- & GE_Scratch
+-jl Linear

12) Under the OpenBridge Modeler workflow, select the “Civil” tab.

OpenBridge Modeler, @rodiE (B « -
m Home Civil Utilities Reports and Drawings

A Import/Export ¥ 3% Civil Accudraw /" Lines v 3
5 Design Elements ¥ % GeometryReport * O Arcs + 3
@ Standards ~ = Civil Analysis ~ ¢ Point v 2

General Tools (Q)

o=

13) From the “Lines” drop-down in the “Horizontal” tool group, pick “Line Between Points”

ties Reports and Drawings View Collabora
cudraw . Lines * 3 Offcets and Tapers * -
nalysis Line To Elerment *
:’-c Line Between frcs W)
bl Line From Element b p

" Chamfer Between Points
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14) Snap to the point at Sta. 1056+61.30 and Accept.

| 752418563

Enter End Point
Parameters:Distance | 2560.275

16) Turn off the attached alignment Reference File.

Tllinois Department of Transportation

Technology Policy and Support — CADD Support Unit

<

Tools  Properties

-E_'E - E 13)’4 e 74 D (¢ Q ')J 3—] 5; i Fj gfj é >] Hilite Mode: Boundaries ~

Slot ‘F’ A File Name Model Description Logical Orientation Presentation £ U_j k __
[ 1 WADTT4443-a.., Default Master Model Coincident - World Wireframe 0 LA

or

5 1.000000000 : | 1.000000000 Rotation | 00°00'00" Offset X | 0.000 Y | 0.000

lE'__, B l:' 2 Nested Attachments: No Nesting ¥ | Mesting Depth: [0 Display Overrides:  Allow =

New Level Display: Config Variable ¥ Georeferenced: No =

OpenBridge Modeler CONNECT Edition Page 4 of 149
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17) From the Horizontal Alignment group of the Civil tab, select the “Modify” dropdown, then “Start Station”.

/" Lines * 3 Offsets and Tapers * ~ Modify ~ 22
O Arcs ¥ X Reverse Curves ~ <’  Start Station «
¢ Point ~ 2. Spirals ~ #~/ Add Station Equation =
Horizontal W "3~ Copy Element L
% Insert Fillet

"~ Append Element

18) In the dialog box, toggle “Start Distance” and enter the values shown below.

4'%3:5"“5? — =

Parameters .3

Start Distance |ﬂ.ﬂ'|]'|]" |
Start Station | 1056+61.30 |

Distance |ﬂ.ﬂ-|]-|]" |

19) Select the horizontal alighment element near the left side (West side) and then accept both the Start Distance as
well as the Start Station.

20) From the “Reports and Drawings” tab, make sure the “Annotation Scale” toggle is on, then pick a scale, such as
ll1 I’=50III .

US Survey Foot v - —

US Survey Inch - B

Drawing Scale (R)

21) From the “Element Annotation” dropdown, select “Annotate Element”.

ABC
-

Element Drawing

N Annotation v ModelAnW
A

— A, Annotate Element

4. Remove Element Annotations |
| v

22) Select the alignment and reset.

Page 5 of 149 OpenBridge Modeler CONNECT Edition
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At this point, you should see the centerline with stationing every 100 feet as below:

POT STA

&8 Pan View — *

Mowve Camera

- 1057 . 1058 _ -

The horizontal alignment is now complete. To create the profile grade, the tools under the “Vertical” group will be

used within the “Civil” tab.

23) Using the Selection tool, select your horizontal alignment, move your cursor away from it, and then hover over

the horizontal alignment (bump the mouse).

24) Select “Open Profile Model” when the pop-up appears.
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25) Open and select a new view window. The screen will change to show stations and elevations as below:

B View 2, Profile - PrCL
80

50+
40

30_
20-
10
o
-10-
-20-
30+

40+ |
S o £

O S

R-u-d PRPLAOER DEF &+ Bllaks| A

Qs
)

26) Select “Profile Curve Between Points” from the “Vertical”’ drop-down within the “Civil” tab.

del Lines = £ Element Profile:

|~ Curves +

-

|~  Profile Curve Between Points
Profile Curve To Element L

Profile Curve From Element L

Profile Curve Between Elements  *

Page 7 of 149 OpenBridge Modeler CONNECT Edition
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27) Make sure that the “Placement Method” is set to “Start/End/Vpi”, the “Vertical Curve Type” is set to
“Parabola”. The “Feature Definition” should still be set to “GE_Pr_Centerline”.

Parameters -~
Placement Method Start\End\Vpi v
Length 0.000

Start Grade 0.00

End Grade 0.00

nnn

Vertical Curve Parameter 0.000

4 Vertical Curve Type Parabola v

Feature ~

eature Definition GE_Pr_Centerline

28) Left-Click to accept the “Placement Method”.
29) Key-in Station 1066+25.00 for the “Start” (VPC) and hit “Enter”.
30) Enter the “Z” elevation of 460.88 and hit “Enter” .

31) Data point to accept.

® View 2, Profile - PrCL

800 ! ;

580+ / |
560+
540+
520+
500
480+
480+

440+

420 Curve Parameler=0.874 Station | [IETERR

Z 433147

400+ Enter End Point

FarametersVertical Curve Farameter |9 674 [

360

360+
P T Py

E-u-id LPRORE SEE & w8l A

32) Key in Station 1074+75.00 for the “End” (VPT) and hit “Enter”.

OpenBridge Modeler CONNECT Edition Page 8 of 149
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33) Enter the “Z” elevation of 451.98 and hit “Enter”.

34) Data point to accept.

B View2, Profile- PrCL (=5 |EoR )|
BOOH

56804

560+

540+

520+

500+

480+

480 S g

ol PR e o

420+ Station

400+

561 e Parameter | 71.148 ¥

380+ i i i i i i | i i i i : i i
£ EEE S EE S EE S S EE S FEELES
mru-lL P0OMER N NERR e Blloka A

35) Key in Station 1070+50.00 for the “VPI Point” and hit “Enter”.

36) Enter the “Z” elevation of 451.95 and hit “Enter”.

37) Data point to accept.

38) Reset to exit command.
500+
450+
480+ \\_____‘__
440+
420+

400+

380+

3680+
B P EEEEF

E-u- |4 PPROEE DED & +Blkin| A

39) Select the profile element.
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40) Bump the mouse and pick the “Set as Active Profile” button.

520+
500+
480+
4601 @e - & A X
4401 Set As Active Profile
420+
400+
380+
360
RFFFFFrrrr el il
FFFFFFFFFFFFEFEs
[ R I B -~ B =T o B e B = — R W | m - i~ a
41) Save settings.
OpenBridge Modeler CONNECT Edition Page 10 of 149
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Chapter 2 - Create Bridge/Support Lines

1) Create a 3D dgn and name it “0510077 OBM Bridge.dgn”.

2) Select the Geographic Coordinate System in the same way as the previous exercise.

3) Reference the previously created alignment file, “0510077 Alignment.dgn” with the “Attachment Method" set
to “Coincident World” .

4) Save Settings.
5) Inthe “Reports and Drawings” tab, change the “Drawing Scale” to 1”=50’" so the stationing can be read.
6) Inthe “Bridge Setup” group of commands, select “Add Bridge” .

OpenBridge Modeler v g~ H l'._::; Eb *~ - ; ._g] =

E Home Ciwil Utilities Reports and Drawings View Collaborate Help
Q [ < Pim X £¢ Import ~ T Add Unit  £F Terrain /¢ Place
B @ & u A, Bridge Wizard % Alignment &g Add Multi-Units | 2. Move
olorer . = .,
= i - B Add Bridge| g Move 7 Modif
Primary Selection Bridge Setup SupportLi
View 1 - Top, Default Add Bridge

Add Mew Bridge

7) Fill out the “Add Bridge” dialog as shown below: (Make sure that you pick the proper “Bridge Type”. You
cannot fix this later. You would have to start your bridge over if you chose the wrong one).

Main -~
Description Bridge
Structure Number 0510077
Regquires Road Alignment ]

Use Road Alignment For Stationing []

Unit »
Name Unit1
Description US 50 over Muddy Creek
_|Beam Slab (Steel Girders) v |
Feature ~
Feature Definition |Bridge_decora‘tions [v |
Name Prefix |Bridge |

8) Select the horizontal alignment, accepting the choices until the pop-up disappears. At this point, the bridge data
has been added.

Page 11 of 149 OpenBridge Modeler CONNECT Edition
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9) This can be verified by opening the “Explorer” in the “Home” tab of the “OpenBridge Modeler”’ workflow.

OpenBridge Modeler * b~ EH

Home | Cwil  Utilities  Rep

Explorer
- = B~ ] E » [

Prirnary () Selection (W)

10) Expand the “Bridge Model” under the “OpenBridge Model” dropdown to verify that the bridge has been added.

ca Explore = W
b File v
. OpenBridge Model -~
Q@ P.
|5f'.5m"3 P|,‘E ¥
4 @ Bridge Model
b £ Civil Data

4 i Bridges
rl 7 Bridge( Bridge ) ™

B " Line: PrCL
o E-; Units
4 r Unit1 :: Beam Slab Steel-Girders Bridge ™
&2 Decks

IE] Beam Layouts
I Beam Groups

= Tub Girder Groups
@ Field Splice Groups
m Transverse Stiffener Groups
II\I Cross-Frame Groups
{8 Shear Studs Groups
4 Concrete Diaphragms
> Su pportlines

ﬁ;‘ﬁ Supports

[;? Abutment Wingwalls
I? Barriers

J Accessories

3] Bearings

y Tendons

C:E Reports

OpenBridge Modeler CONNECT Edition Page 12 of 149
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11) In the “SupportLine” group of the “OpenBridge Modeler” workflow, click the “Place” dropdown and select
“Multi”.

4l

Collaborate Help

Wit &7 Terrain 7+ Place * < Place Deck I Place
ent G Add Mutti-Units »  Middle Point ?ce Advanced Deck J/ Place

54 Parallel am Layout 1J Place
=P A Multi

12) Fill out the dialog and set the toggles as shown below:

J;%EZE:e..:E —

Main N
Skew Angle [00-0000" |
Length [100.000 |

Offset [0.000 |
] Span Length |55.517" |
Start Station [1070+85.13 |
End Station [1072+64 88 |

SupportLines Number L]

Mumber of SupportLines |4 |

| Direction Mode -~
Direction Mode |Skew v

Feature .3
Feature Definition |Suppnrtline o |
Mame Prefix | Suppart Line |

13) Accept the popups at the cursor location until the “Place Multi SupportLines” dialog appears, showing the initial
support lines and other data related to them.

14) Edit the data in that table so that the stations and span lengths appear as below (Note that changing any values
affects others). The support lines may be left as “SupportLinel, 2, 3” etc. or they can be given more meaningful
names, such as “West Abutment”, “Pier 1”, “Pier 2”, “East Abutment.”

Place Multi Supportlines >
b4 Mame Station Angle Span Length Length Horizontal O...
1 Supportlinel 1070+85.13  00°00'00" 0.000 100.000 0.000
2 Supportline2 1071+37.50  00°00'00" 52.370 100.000 0.000
3 Supportline 1072+12.50 00°00'00" 75.000 100.000 0.000
+ 4 Supportlined (1072+64.85 |00°00'00" 52.380 100.000 0.000
Page 13 of 149 OpenBridge Modeler CONNECT Edition
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15) Select “OK” and reset to clear the command. The support lines should appear as shown below.
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W 0
= o o %]
k=] 5 < c
3 3 3 3
pu ] Q =1
E g ! A
% 3 3 -S
[k He i
- Y w 'y
] b '.:. v
N e ) )
S A N 3
N [N}
& & + +
O N ¥ Q
& 4y U ¢
i' : |
i i I i
| : :
N 1 N H
- gy i i
i. — —__L-I_____:___.I-._
i i f i
! i [ !
! i i !
1 i i !
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Chapter 3 - Modifv Templates

Templates used for several of our bridge components have been created. At some point after beginning a project, you
will need to copy, create, or modify templates for things such as the deck, barriers, piers, stiffeners, cross frames
(diaphragms), etc... Those can be found under the “Utilities” tab of the “OpenBridge Modeler”’ workflow.

E OpenBridge Modeler E - Hl‘._:::‘

m Home Civil Reports

LEAP LEAP ProSt
Bridge Concrete = Bridge Steel - Brldge'

Interoperability (C)

Our IDOTCAD configuration includes some that have been modified exclusively for IDOT. The first that we will look at is
the deck templates.

1) Select “Decks” within the “Libraries” group of the “Utilities” tab:

a2 X -

g5 View Collaborate Help

@4 * r&‘ mﬂ_ Columns d:jﬁ'xl::lutments I Material

Barriers <2 Footings Wingwall Stiffeners
Export Templates EKF":"T Q 9 ':”? g x
to IFC N Terrain | J[ Bearns & Piers . SleeperSlab [] Cross Frame

Import/Export (W) Librraries (E)

2) Expand the “Standard Templates” and the “lllinois DOT” folders.

.

|

D

= {:I Standard Templates

I—- {:I [linois DOT

O Approach Slab near Abutment
O Approach Slab near Approach Footing
-4} Beam Slab
¢ D) Full Depth Slab
._'| {27 Deck Slabs

Page 15 of 149 OpenBridge Modeler CONNECT Edition
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3) Right-Click on “Standard Templates” and “Add Category”.
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W e
=
=-{5 il ¥ Rename
- Gx Delete
g AddCaegoy ]
e 0'?‘ Add Termnplate
{2 Deck Slabs
4) Give the category a name, such as “051-0077" and select “OK".
ot
Category:
051-0077
Cancel

Temnplate Creation - ternplates.xml

5) Right-Click on “Beam Slab” under “lllinois DOT” and select “Copy”.

OpenBridge Modeler CONNECT Edition
Chapter 3 -Modify Templates - EXERCISES

=7 Standard Templates

=3 _llinois DOT

O Approach Slab near Abutment
O Approach Slab near Approach Footing

O R Rename
{27 0510 x Delete
EE'D Deck |'|".' CDF"!I’
Mirrar

Edit Description
Edit Geometry

Verify
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6) Left-Click, drag, and drop “Beam Slab-Copy” to the Category “051-0077" and release.

7) Right-Click on the template that we just moved and select “Rename”.

—_| Standard Templates
+_| _llingis DOT
—-{£3 051-0077
ey
+-{°7] Deck Slab ¥  Rename

K Delete

Copy

Mirror

Edit Description
Edit Geometry

Verify

8) Give the template a new name, such as “Superstructure”.

9) For this bridge, we need to change both the left and right shoulder widths from 8 ft to 6 ft. To do this, you can
use the view controls in the drawing window and zoom in to determine the node name for the left shoulder. It
should be point “P_20".

10) In the “Point Details” tab in the lower left, select the “P_20" row.

Page 17 of 149 OpenBridge Modeler CONNECT Edition
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r_1£ MANLardgi VETLedl LIS TR 1SS
P_13 Horizontal | Slope LT Shoulder Slope
P_14 Horzontal | Vertical LT Edge Width Cwverhang thickness at Exterior Hange
P_15 Horzortal | Offset
P_16 Horzortal | Offset
P_17 Horzontal | Offset
P_18 Horzontal | Vertical
P_15 Horzontal | Vertical
[ d d
P_A Horizontal | Slope LT Lane Width LT Lane Slope
W
Select the Value of “-8.000” under the Horizontal Constraint and change to “-6.000” and select “Save”.
Edit Details
MName P_20 [] Superelevation Flag [] Elevation Report 1
Point Constraints Comer Attributes
Made Haorizontal + Slope Made Mone -
Constraint Constraint
Type Herizontal Slope
Parent P_21 ~ F_2 ~
Value -6.000 0.020
Variable ||-T Shoulder Width -~ | LT Shoulder Slope -~
Flotation
[] Do Mot Rotate
Save Cancel

11) Do the same for the Right shoulder width and give it a value of positive “6.000” and click “Save” again. It should

be point “P_2".

12) The only other thing that needs to be modified for this template is the bottom of the deck at the edge of the
fascia beam flanges. Because of issues in OBM generating a proper fillet while using an exact dimension, a
slightly smaller value will be used for the “LT Edge Width” and the “RT Edge Width” horizontal constraints.
Verify that “P_14" is the correct point for the left side by zooming into the left edge of deck.

OpenBridge Modeler CONNECT Edition
Chapter 3 -Modify Templates - EXERCISES
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13) Now change the “P_14" value to “2.27” ft and select “Save”.

Point Details  Key Points
Paints
MName Typel
P_3 Horizortal
P_4 Horizortal
P 5 Horizontal
P_& Horizontal
P_7 Horizortal
P_8 Horizortal
P 5 Horizontal
P_10 Horizortal
P_11 Horizortal
P_12 Horizortal
P_13 Horizontal
P 1R Hewimeurt =l

Typed
Vertical
Wertical
Offset
Offget
Offzet
Wertical
Slope
Vertical
Vertical
Wertical
Slope

Moot

Wariable1

RT Edge Width

Warahble?

Qverhangt...

RT Shoulde...
Deck Thick...
Deck Thick...
Deck Thick...

LT Shoulder..

Edit Details
Name P_14
Paint Constraints
Mode Harizontal
Constraint
Type Horizontal
Parent F_13 e
Value 2270
Variable |LT Edge Width w

14) Zoom in to the right side of the deck to determine the point. It should be “P_8".
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15) Change “P_8" value to “-2.270” and select “Save”.

Point Details  Key Points

Puints

Mame Typel Type? Variable1 Varable? &
P_3 Horzontal | Vertical
P_4 Horzontal | Vertical
P_5 Horzortal | Offset
P& Horzontal | Offset
P_7 Horizortal | Offset

Horizontal RT Edge Width | Overhang thic...

P_5 Horzortal | Slope RT Shoulder ...
P_10 Horizontal | Vertical Deck Thickne...
P_11 Horzontal | Vertical Deck Thickne...
P_12 Horzontal | Vertical Deck Thickne. ..
P_13 Horzortal | Slope LT Shoulder 5...
P_14 Horizontal | Vertical LT Edge Width |Cwverhang thic...
P_15 Horzontal | Offset .

16) Close the Template Creation dialog.

OpenBridge Modeler CONNECT Edition
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Edit Details

Mame P_8

Point Constraints

Mode Horizontal + W
Constraint
Type Herizontal
Farent P4 /V
Value -2.270

Varizble |HT Edge Width o |
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Chapter 4 - Place Deck & Barriers

1) From within 0510077 OBM Deck.dgn, under the “Home” tab and within the “Superstructure” group, select
“Place Deck” .

0510077 OEM Bridge

P
2 Place - I Place Beamn x Place Stiffeners
}.{{ Mowve Hlace Advanced De -‘L-‘ Place Diaphragms [¥] Place Cross Framu
7 Modify H Bearn Layout U Place Steel Tubs % Place Field Splice:
Supportline (R) Superstructure (T)

2) Fill out the “Place Deck” dialog as shown:

Deck F

Template Name

Start Station Offset 1.000
End Station Offset -1.000
Herizontal Offset 0.000
Vertical Offset 0.000
4dd Constraints ]

Chord Tolerance 0.100

Max Dist Between Sections 3281

Lnalytical Deck ]

Deck Breakbacks L3

Left Start Breskback Distance 0.000

Right Start Breakback Distance 0.000

Left End Breakback Distance 0.000

Right End Breakback Distance  0.000

Material L
Deck Material Concrete Supersh E]
Feature L3
Feature Definition Deck e
Mame Prefix Deck
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3) Forthe “Deck Material”, select the “...” in the “Material Group”.

TUgin Jigit UITonuauvn Vit y.uuu

Left End Breakback Distance
Right End Breakback Distance 0.000

Material
Deck Material

Feature
Feature Definition

Name Prefix

~

Concrete Supersti ... i

-~

4) From the “Concrete” tab, select the “Concrete Superstructure (4 ksi)”, then “Select”.

Material Library

';' CAID@T_CONNECT\Configuration\Organization-CiviNDOT_Bridge_Standards\OpenBridge Modeler\Bridge Templates\MaterialLibrary.xml
Sh etails
Steel  Miscellaneous

Bridge Deck GGBF or Fly Ash Overlay Class BS with GGBF or Fly Ash

Bridge Deck Latex Concrete Overlay Latex Modified
Bridge Deck Microsilica Concrete Overlay Microsilica
Concrete Box Culverts Class 51
Concrete Structures Class 51

Concrete Superstructure (5 ksi)

Concrete Superstructure (Approach Slab) Class BS (3-day cure)
Concrete Wearing Surface Class BS
Crilled Shaft in Rock (3 ksi) Class DS
Crilled Shaft in Rock (3.5 ksi) Class DS
Drilled Shaft in Rock (4 ksi) Class DS
Drilled Shaft in Rock (4.5 ksi) Class DS
Drilled Shaft in Rock (5 ksi) Clasz DS
Crilled Shaft in Rock (5.5 ksi) Class DS
DCrilled Shaft in Rock (8 ksi) Classz DS
Crilled Shaft in Rock (6.5 ksi) Class DS
Drilled Shaft in Rock (7 ksi) Class DS
Drilled Shaft in Rock (7.5 ksi) Class DS

Class BS (7-day cure, railing attachments)

Cancel

5) Select the “...” to the right of the field for “Template Name”.

ﬁ Place Deck
Deck
Template Name
Start Station Offset
End Station Offset
Herizontal Offset
Vertical Offset
Add Constraints

OpenBridge Modeler CONNECT Edition
Chapter 4 — Place Deck & Barriers — EXERCISES
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6) Expand the template folder for 051-0077 and highlight the “Superstructure” template that we created earlier.

Click on “Select” in the lower right corner of the dialog.

=-{_7 Standard Templates
#-3 _llincis DOT
2 0510077
O

{2 Deck Slabs

Template Selection - templates.xml [ Decks\Standard Templates\ 031

Bl X3 X
x [0]9 -] R

7) Follow the on-screen prompts, the first being, “Seclect 1°* Deck Boundary (SupportlLine)” and left-click on the

1070+85.13 Support Line.

ELS

b o B e s [

o]
Select 1st Deck Boundary (SupportLil
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8) Follow the next prompt, “Select 2" Deck Boundary (SupportLine)”.

o8 VI9¥ZZ0T

Faa T BN P

e

| |select 2nd Deck Boundary (SuppertLing) |

11073

e g

9) Accept “No” for “Deck:Add Constraints”.

Data Point to Continue |

Deck:Add Constraints | i |

Illinois Department of Transportation
Technology Policy and Support — CADD Support Unit

10) The deck has now been created one foot from the support lines which represent the back of the abutments.

i
i
i
1

/

|
!
i
i
!
i
i
i
f
i
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11) From within ‘0510077 OBM Barrier.dgn”, select “Place Barrier’ from the “Accessory” group at the top right of

your screen.

Search Ribbon (F4) 2 - y \ @ . W T

nent réih Pl

[=)
o
oo

ace Excavation

» Place Point

"\ Place Path

J"} Place Barrier

Accessory (F) | Approach Slab (@)

12) Fill out fields as shown below.

J.%; Place Barrier
Barrier
Template Mame
Start Station Offzet
End Station Offset
Horizontal Offset
Vertical Offset

Material

Barrier Material

Pay Unit

Solid Placement

i Chord Tolerance

Mazx Dist Between Sections
Template Onentation

Start Cut Orientaticn

End Cut Orientation

Flacement Surface

Feature

Feature Definition
Mame Prefix

0.000

0.000

0.000

0.000

Volume

0.100

16.404

Vertical

Follow Skew

Follow Skew

Top

Barrier

Barier
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13) As was done for the Place Deck command, select “...” in the “Material” group.

Vertical Offset 0.000
Material ~
Barrier Material @f—"
Pay Unit Volume v
Solid Placement -~
Chord Tolerance n10n

14) From the “Concrete” tab, select the “Concrete Superstructure (4 ksi)”, then “Select”.

Material Library = a *

: CAID@T_CONNECT\Configuration\Organization-CiviNDOT_Bridge_Standards\OpenBridge Modeler\Bridge Templates\MaterialLibrary.xml
Sh etails
Steel  Miscellaneous

e [ -

Bridge Deck GGBF or Fly Ash Overlay Class BS with GGBF or Fly Ash

Bridge Deck Latex Concrete Overlay Latex Modified

Bridge Deck Microsilica Concrete Overlay Microsilica

Concrete Box Culverts Class 51

Concrete Structures Class 51

Concrete Superstructure (5 ksi) Class BS (7-day cure, railing attachments)
Concrete Superstructure (Approach Slab) Class BS (3-day cure)

Concrete Wearing Surface Class BS

Crilled Shaft in Rock (3 ksi) Class DS

Crilled Shaft in Rock (3.5 ksi) Class DS

Drilled Shaft in Rock (4 ksi) Class DS

Drilled Shaft in Rock (4.5 ksi) Class DS

Drilled Shaft in Rock (5 ksi) Clasz DS

Crilled Shaft in Rock (5.5 ksi) Class DS

DCrilled Shaft in Rock (8 ksi) Classz DS

Crilled Shaft in Rock (6.5 ksi) Class DS

Drilled Shaft in Rock (7 ksi) Class DS

Drilled Shaft in Rock (7.5 ksi) Class DS ~

Cancel

15) Select “...” to select the “Template Name”.

Jé Place Barrier —_ X
Barrier ~
Template Name ... d—
Start Station Offset 0.000
End Station Offset 0.000
Horizontal Offset 0.000
Vertical Offset 0.000
Material -~
Barrier Material Concrete Superst C
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16) In the “Template Selection” dialog box, expand “Barriers” and “lllinois”
17) Select “39” Constant Slope Parapet LT” and “Select”.

{3 44" Constart Slope Parapet RT
{3 Raised Sidewalk LT
) Raised Sidewalk RT
i3 Temp Concrete Bamier - Std 704001-08

18) Select the “Candidate”. In other words, select anywhere on the deck solid.
19) Right click, then left click on any point on screen.
20) Pick “Select Guideline from List”.

Candidate -

» HiN O]

Select Alignment

Select Guideline from List

0K Cancel

21) Zoom in to find the point that represents the curb line. In this case itis “P_20". (You can change the size of the

text to make it easier to see where the points are using the controls at the top of the first “Path Selection”

dialog).

R]o@9-QREH B
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Select point “P_20" in the table and then “OK”.

L
]

Guideline Point
Mame
P_15.comer.end

P_19.comer start

P_2

P_2

P_3

P 3 comer end

CIRNETRD CHOTIE b CR N Ea [ 1
x (@]9 -1 R RIBE B S

22) Select “OK” in the “Path Selection” dialog.

Candidate -

Sw M

Select Alignment

Select Guideline from List

OpenBridge Modeler CONNECT Edition
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23) Rotate the plan view to make sure that the barrier has been placed.

24) Repeat the procedure for the right side using the “39” Constant Slope Parapet RT” template at point “P_2".
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Chapter 5 - Place Beams

1) Click on “Beam Layout” within the “Superstructure” group.

orate Help

:rrain X Place ¥+ <O Place Deck I Place Beam
dd Multi-Units =~ 2{ Move w7 Place Advanced Deck ' Place Diap}
77 Modify U Place Steel
SupportLine (R)
? i%n A Beam Layout (T3)
: ——————— Place Beam Layout —

2) Select the first, then the last support line, then accept.

3) Inthe “Beam Layout” dialog box, change the “Placement Method"” to “Continuous”.

Beam Layout

Alignment  PrCL Select

Spans Details

4) Using the arrows in the field for “Number of Beams”, increase the value to “6”.

Details

Mumber Of Beams 6 o

+ Same Beam Start/End Values

5) Change the “Edge Distance” value to “2.75”, toggle “Equal Edge Distance” on, and click on “Apply”.

Edge Distance () Apply + Equal Edge Distance
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6) Change the “SL Offset” to “15” (This is the distance from the back of the abutment to the beginning of the beam

in inches).
BEAM S5TART REFERENCE
Spacing (') Method Offset ("
Beam # MName pacing Skew Ends Spacing Reference Beam Au
coo - [isom ]
> (1 Beam-1/| 2.750 Mormal | 15.000 Left Deck Edge
2 Beam-2 0.067 Mormal | 15.000 Another Beam 1
3 Beam-3 6667 Mormal | 15000 Another Beam 2
4 Beam-4 6.607 Mormal | 15.000 Another Beam 3
Beam-5 6667 Mormal | 15000 Another Beam 4

I_-M_E-

7) Make sure that your values appear as shown above and select “Validate”. This temporarily shows where the
beam lines would be given the entered values. Use the zoom controls to make sure that it looks correct.

-
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8) If satisfied, click on “Save”.

Validate Cancel

L

From the “Home” within the “Superstructure” group, select “Place Beam”.

JC Place Beam X Place Stiffeners g

d Deck ' Place Diaphragms [X] Place Cross Frames €
] Place Steel Tubs g Place Field Splices ¢
Superstructure (T)

9)

v Place Beam (T4) -

= Place Beam Group —
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10) Ensure that the settings match the below, then select and accept the beam group.

4B Place Bea - et

Default Type A
Built-Up ]
Orientation £l
{ Start Cut Orientation Vertical W
End Cut Orientation | Verical g
Feature -
Feature Definition Girder o
Mame Prefix |Eeam Group

11) From the resultant “Beam Definition” dialog box, ensure that the “Beam Type” is set to “Rolled Shapes” and the
Section is set to “Beam Template”

Beam Type Rolled Shapes ¥  Section Beam Template v

12) Change the “Beam Minimum Haunch” from “0.000” to “1.74”. (The value that OBM wants here is the physical
haunch dimension plus the flange thickness).

Beam Minimum Haunch (") 1.740

13) Click on the “Template” dropdown for the rolled shapes and select “W33x118".

Section ::
Length Template Ex
& ™)
B | Rollcd Shapes\aisc1a-wawasxzco | [l
W30X99 =
W33X118
W33X130
W33X141
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14) Select the “Material” by clicking in the field and selecting “Rolled Wide Flange, W30 and Larger, Grade 50" .

Deck

Edge

Vertical Material
Offset

nEm  —

Plate Girder, Grade 50

Plate Girder, Grade 50W

Plate Girder, Grade 70W

Rolled Wide Flange, W27 and Smaller, Grade 50

Rolled Wide Flange, W30 and Larger, Grade 50 «
Rolled Wide Flange, W27 and Smaller, Grade 50W

N RN . -~ « e

15) Toggle “Apply to All Beams” in the lower left corner.

v Apply To All Beams

16) Select “OK”.
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Chapter 6 -Place Diaphragms

Before placement of the diaphragms, the templates for the bearing stiffeners, connection plates, and cross frames
(diaphragms) need to be created/modified. Updating them in that order is as follows:

1) From within the “Libraries” group under the “Utilities” tab, click on “Stiffeners”.

mns l;’vj Abutments [ Material oo Connecti

ings [/ Wingwall % Shear Stu

¢ SleeperSlab %] Cross Frames g Splices
Librraries (E)

2) Add a new stiffener (connection plate) or copy an existing one, modifying the contents as below:

Stiffeners Library = O X

C\IDOT_CONNECT\Configuration\Organization-CiviNIDOT_Bridge_Standards\OpenBridge Modeler\Bridge Templates\StiffenerLibrary.xml

+ X IE‘ 0 9-SREHBE _ » Corner Clip
5.375x0.5 - Grade 36 Bottom Inner H (%) 1.500
5.375x1.0 - Grade 50 Bottom Inner V (%) 3.000
6x0.5 - Grade 36 Bottom Outer H (") 0.000
Sx) S ade 5 Bottom Outer V() 0000
My 537505 -Grade36 . -
5.375x1.0 - Grade 50 ?p nner : : ;;zj
op Inner V () 00
Top Outer H (%) 0.000
Top Outer V () 0.000
Material Diaphragm, Grade 36 v
Stiffener Type Connection Plate X
Template Name My 5.375x0.5 - Grade 36
"‘ ; i Thickness (%) 0.500
Width (") 5375

Display Options

Cancel

3) Save the changes.

4) Open the Stiffeners Library again.
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5) Add a new bearing stiffener or copy an existing one, modifying the contents as below:

Stiffeners Library = O X

C\IDOT_CONNECT\Configuration\Organization-CiviNIDOT_Bridge_Standards\OpenBridge Modeler\Bridge Templates\StiffenerLibrary.xml

% X E 09 TRHEIBE _ + Corner Clip
5.375x0.5 - Grade 36 Bottom Inner H () 1500
5.375x1.0 - Grade 50 Bottom Inner V () 3.000
6x0.5 - Grade 36 Bottom Outer H (") 0.000
N e Bottom OuterV () 0.000
My 5.375x0.5 - Grade 36 Top Inner H (7) 1.500
e O 2000
Top Outer H (%) 0.000
Top Outer V (%) 0.000
Material Diaphragm, Grade 50 v
Stiffener Type Bearing v
Template Name My 5.375x1.0 - Grade 50
-'.. ; : Thickness (%) 1.000
Width (") 5.375

Display Options

Cancel

6) Save the changes.

7) From within the “Libraries” group under the “Utilities” tab, click on “Cross Frames”.

ments : Material & Connection [] Col
wall Shear Studs
erslab g Splices

Libraries (E)

8) Change “Beam Type” from “Concrete” to “Steel” by clicking on the “Steel” toggle in the upper left-hand corner
of the “Cross Frame Library” dialog.

Beam Type:  Concrete ® ( E

+ X [

Bent Plate Diaphragm

Built-up Diaphragm

IDOT End CrossFrame Gr 36 Skew<4
IDOT End CrossFrame Gr 36 Skew>4
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9) Add a new interior diaphragm or copy an existing one. Name it, “My IDOT Interior Diaphragm Gr 36 for
W33x118.” Modify the contents as shown below:

Cross Frames Library - O *

c\pw_work\pwidot\mossmanmbh\d0993640\CrossFrameLibrary.xml

Beam Type: | Concrete @ Steel | [x |8 Q0 & & - |Q Ri M & . Mame | rior Disphragm Gr 36 for W33x118
+ x [

Bent Plate Diaphragm

Frame Type | Diaphragm ~

Built-up Diaphragm [LEGLI A Connection Plates

IDOT End CrossFrame Gr 36 Skew<d

IDOT End CrossFrame Gr 36 Skew>4 Top Strut

IDOT End CrossFrame Gr 50 Skew-<4 Configuration  Downstatien <
IDOT End CrossFrame Gr 50 Skew:>4 Template AISC14-MC\ME18X42.7 -

IDOT End Diaphragm Gr 36
IDOT End Diaphragm Gr 50

IDOT Intericr Diaphragm Gr 36 Vertical Offset Left () 15688
IDOT Intericr Diaphragm Gr 50 Vertical Offset Right (*) 13.688
IDOT Interior XFrame Gr 36 Axial Offset Left [7) 2375
IDOT Interior XFrame Gr 50 Axial Offset Right (7) 2375
Material Diaphragm, Grade 36 v

L Centerline Reference ‘ Middle -

Section Mirror Horizontal

Section Rotation 'y -

4 » Display Options

Update Drawing Save Cancel
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10) Click on “Connection Plates” within the same dialog and turn off the “Top Left” and “Top Right’ connection
plate toggles as show below:

Cross Frames Library - O X

c\pw_work\pwidot\mossmanmb\d 1004 144\CrossFramelibrary.xml

Beam Type: | Concrete (@ Steel E’ WS H-QTRE ® = Name My IDOT Intericr Gr 36-for W33x11
+ X
Frame Type Diaphragm v
b 9
Bent Plate Diaphragm
IDOT End CrossFrame Gr 36 Skew<4 Top Left 0 Top Right
IDOT End CrossFrame Gr 36 Skew>4 9
IDOT End CrossFrame Gr 50 Skew <4 gl Template
IDOT End CrossFrame Gr 50 Skew>4 ) Offsets Offsats
IDOT End Diaphragm Gr 26 Horizontal () Horizontal ()
IDOT End Diaphragm Gr 50 Vertical () Vertical ()
Vertica ertica
IDOT Interior Diaphragm Gr 36 = '
IDOT Interior Diaphragm Gr 50
IDOT Interior XFrame Gr 36
IDOT Interior XFrame Gr 50 Template
My IDOT Interior Gr. 36-for W33x114 Offsote

Honizontal ()

Vertical (7)
Template Template
Offsets Offsets
Horizontal (%) Hornizontal (%)
! " ; -
4 b Display Options Vertical (") Vertical ()
Update Drawing Save Cancel

11) Click on “Save”.
12) From the “Home” tab, within the “Superstructure” group, select “Place Cross Frames”.
n x Place Stiffeners ;13; Place Shear Stud

hragms |N Place Cross Frames|'5:_;al Assign Supereley
Tubs E Place Field Splices {77 Place Segmenta

Superstructure

Place Cross Frames

Place Cross Frames

13) Ensure that the Feature Definition is set to “Cross-Frame"
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14) Select “Beam Group” and accept.

—'.;--::.-‘-_—__ = — e
lJ ——— e e
| !
| e [ I
e — S
i =S — e —
] - | T J|
l ————— — —B F f |
R e —————————
Select Beam Group { T
Unit1 = Beam Groupl | Bspline Curve I
————— e Level: BR-0OEM_Girder [[none)) |

15) Click on “Add” in the “Cross-Frame Placement” dialog box.

Cross-Frame Placement

Bays Details Beam-1-Beam-2

4 Supportlinel - Supportlined + Add ¥ Delete
Beam-1-Beam-2
Beam-2-Beam-3
Beam-3-Beam-4 ¢ |Posiion Lock| Luc
Beam-4-Beam-5 )
Beam-5-Beam-6
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16) You will add 13 rows to the table.

17) Edit the row content to the values shown below:

Ldl Cross-Frame Placement - m] *
Bays Details Beam-1-Beam-2
4 Supportlinel - Supportlined = add X Delete x* Delete All &, Wizard (1) copy

Beam-1-Beam-2

STIFFEMERS
Beam-2-Beam-3
Left Right
Beam-3-Beam-4 # Position Lock Location  Location  Cross-Frame Orientation  Align  Left Stiffener Right Stiffener Verti

Beam-4-Beam-5

Beam-5-Beam-6

My IDCT Interior Diaphragm Gr 36

- None 23.125 23.125 My IDCT Interior Diaphragm Gr 36 | Downstation  Vertical | My 5.373x0.5 - Grade 36 | My 3.375x0.5 - Grade 36

- None 41.125 41.125 My IDCT Interior Diaphragm Gr 36 | Downstation = Vertical | My 5.375x(0.5 - Grade 36 | My 5.375x0.5 - Grade 36

- None 51.125 51125 My IDOT Interior Diaphragm Gr 36 | Downstation = Vertical | My 5.375x1.0 - Grade 50 My 5.375x1.0 - Grade 50

- None 61.125 61.125 My IDCT Interior Diaphragm Gr 36 | Downstation  Vertical | My 5.375x0.5 - Grade 36 | My 5.375x0.5 - Grade 36

- None 74875 74875 My IDCT Interior Diaphragm Gr 36 | Downstation  Vertical | My 5.373x0.5 - Grade 36 | My 5.375x0.5 - Grade 36

- None 88,625 88.625 My IDCT Interior Diaphragm Gr 36 | Downstation  Vertical | My 5.373x0.5 - Grade 36 | My 5.375x0.5 - Grade 36

- None 102.375 102.375 My IDCT Interior Diaphragm Gr 36 | Downstation = Vertical | My 5.375x(0.5 - Grade 36 | My 5.375x0.5 - Grade 36

- None 116125 116.125 My IDCT Interior Diaphragm Gr 36 | Downstation = Vertical | My 5.375x0.5 - Grade 36 My 5.375x0.5 - Grade 36

- None 126.125 126125 My IDCT Interior Diaphragm Gr 36 | Downstation = Vertical | My 5.375x1.0 - Grade 50 | My 5.375x1.0 - Grade 50

- None 136,125 136125 My IDCT Interior Diaphragm Gr 36 | Downstation  Vertical | My 5.375x0.5 - Grade 36 | My 5.375x0.5 - Grade 36

- None 154125 154125 My IDCT Interior Diaphragm Gr 36 | Downstation  Vertical | My 5.373x0.5 - Grade 36 | My 5.375x0.5 - Grade 36

- None 172125 172125 My IDCT Interior Diaphragm Gr 36 | Downstation = Vertical | My 5.375x0.5 - Grade 36 | My 5.375x0.5 - Grade 36

4 »
/ Validate Save Cancel
Left Right

# Position Lock Location  Location  Cross-Frame Orientation  Align Left Stiffener Right 5tiffener

My IDOT Interior Diaphragm Gr 36

Vertical

B None 23,125
B rone 41.125
B - 51125
- None 61.125
- Naone 74875
Y none 88625
B one 102375
B one 116.125
- Naone 126,125
- Naone 136,125
- Naone 154125
B none 172125

23125
41125
51125
61.125
T4.875
88.625
102375
116125
126.125
136.125
154125
172125

My IDOT Interior Diaphragm Gr 36
My IDOT Interior Diaphragm Gr 36
My IDOT Interior Diaphragm Gr 36
My IDOT Interior Diaphragm Gr 36
My IDOT Interior Diaphragm Gr 36
My IDOT Interior Diaphragm Gr 36
My IDOT Interior Diaphragm Gr 36
My IDOT Interior Diaphragm Gr 36
My IDOT Interior Diaphragm Gr 36
My IDOT Interior Diaphragm Gr 36
My IDOT Interior Diaphragm Gr 36
My IDOT Interior Diaphragm Gr 36

Downstation | Vertical
Downstation | Vertical
Downstation | Vertical
Downstation  Vertical
Downstation | Vertical
Downstation | Vertical
Downstation | Vertical
Downstation | Vertical
Downstation | Vertical
Downstation | Vertical
Downstation | Vertical
Downstation | Vertical

My 5.375x0.5 - Grade 36
My 5.375x0.5 - Grade 36
My 5.375x1.0 - Grade 50
My 5.375x0.5 - Grade 36
My 5.375x0.5 - Grade 36
My 5.375x0.5 - Grade 36
My 5.375x0.5 - Grade 36
My 5.375x0.5 - Grade 36
My 5.375x1.0 - Grade 50
My 5.375x0.5 - Grade 36
My 5.375x0.5 - Grade 36
My 5.375x0.5 - Grade 36

My 5.373x0.5 - Grade 36
My 5.373x0.5 - Grade 36
My 5.373x1.0 - Grade 50
My 5.375x0.5 - Grade 36
My 5.375x0.5 - Grade 36
My 5.373x0.5 - Grade 36
My 5.373x0.5 - Grade 36
My 5.373x0.5 - Grade 36
My 5.375x1.0 - Grade 50
My 5.375x0.5 - Grade 36
My 5.375x0.5 - Grade 36
My 5.373x0.5 - Grade 36
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18) With “Beam-1-Beam-2" selected, select “Copy”.

Cross-Frame Placement

Bays Details Beam-1-Beam-2 l

4 Supportlinel - Supportline4 = Add X Delete »* Delete All 5, Wizard () Copy
Beam-1-Beam-2

Beam-2-Beam-3
Left Right

RS TERERT # Position Lock Location  Location  Cross-Frame

Beam-4-Beam-5

) )
B Bas & 11 Nene 5135 [5125 | MyIDOT Interir Diaphragm Gr

None 23.125 23.125 My IDOT Interior Diaphragm Gr :
- None 41125 41125 My IDOT Interior Diaphragm Gr :

19) Click on “Select All”, then “Copy By Ratio”.

Copy Cross-Frames - O

Select All | Select None

B [¢] SupportLinel - SupportLined
Beam-1-Beam-2
Beam-2-Beam-3
[v] Beam-3-Beam-4
Beam-4-Beam-5
Beam-5-Beam-6

Copy By Ratio
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20) Select “Validate” at the bottom of the dialog.

21) Select “Save”.

d

W
||
|
|
|
l
{
S
| |
|
|
| |
| | )
| |
|I
|
l__l
]
|

b M-
I
(I
I
Tk
-
||:
(
I
|
|
|||ﬁ——
i

Page 42 of 149

OpenBridge Modeler CONNECT Edition
Chapter 6 — Place Diaphragms — EXERCISES



Illinois Department of Transportation
Technology Policy and Support — CADD Support Unit

22) From the “Home” tab, within the “Superstructure” group, select “Place Stiffeners”.

Place Beam |x PIaceSti‘FFeners| f% Place Shear Stud:
Place Diaphragms N Place Cross Frames & Assign Superelev

Place Steel Tubs % Place Field Splices 7 Place Segmental

Superstructure

Place 5tiffeners

\\ ‘\ Place Stiffeners
\ .‘:*‘ '. § t //_/

23) Select the Beam Group again and click “Yes”.

Beam Group In Use

The selected beam group is already associated with a
transverse stiffener group: "TransvStiffenerGroup1™. Would
you like to edit this transverse stiffener group?

Yes Mo

24) At this point, the “Place Stiffeners” dialog pops up with most of the data greyed out, indicating that it cannot be

changed.
R R
Place Stiffeners — O *
Beams Details
4 Supportlinel - Supportlined == Add == Insert * Delete % Delete Al A Wizard [ Copy
Beam-1
# Location Type Start Location or Ratio (') Side Of Web Distance From Top (")  Align Distance Fr
B
Seam-3 __
- B cosowte 23125 Vertical My 5.375x0.5 - Grade 36 0.000
E3m
B 41,12 R 0.000 rtic 5,375x0.5 - Grade 360,000
Beam-3 B - 2 0000 ertical 0 0000
Beam-b B 61.12 : 0000 5 0000
B - 74,875 Right 0000 ertical 5 0,000
| = 38.625 Right 0000 ertical 35 0000
B - 102375 0000 5 0000
B - 2 0000 5 0000
B 26.12 : 0.000 ) 0,000
B 136,125 Right 0000 5 0000
B - 412 0000 5 0000
B 72.12 0.000 5 0000
< 5
Validate Save Cancel
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25) With the “Beam-1" row selected, add four new rows and edit as shown below. The added data representing the

bearing stiffeners for the abutments will appear in black text.

£ ]

Absolute
Absolute
Abzolute
Absolute

0.833
0.833
176417
17417

Location Type Start Location or Ratio (') Side Of Web Distance From Top (")

hit 0.000
it 0.000
0.000
0.000
0.000
Right 0.000
Right 0.000
0.000

=] T T3 T1
R It =R TR =
v v

T,
[
v

Left 0.000
Right 0.000
Left 0.000
Right 0.000

Align

Wertical
Wertical
Wertical
Vertical

Validate

Stiffener

My 5.375x1.0 - Grade 30
My 5.375x1.0 - Grade 30
My 5.375x1.0 - Grade 50

Save

Distanci
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000 w

Cancel

26) You will need to copy the four new stiffener locations to the other beams by selecting the four rows and clicking

”Copy".

&* Delete All

) Side Of Web Distance From Top (")

A Wizard

() Copy

Align

Kight
Ign

(Ve

0.000
0.000
0.000

A AAA
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27) Click on “Select All”, then “Copy by Ratio” .

Copy Stiffeners = O X

Select All Select None

@ [¢] SupportLinel - Supportlined
Beam-1
Beam-2
Beam-3
Beam-4
Beam-5
[v] Beam-6

Copy Copy By Ratio

28) Verify that the added data is correct and exists for each beam by clicking “Validate”.
29) If it appears correctly, then click “Save”.
(The stiffeners must also be added outside the fascia beams at each pier).

30) Select one of the abutment bearing stiffeners and go to “Properties”.
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31) Click on “Edit”.

J Mame TransvStiffenerGroup 1
— - Description L
T Stiffener Placement  SELECT to Edit -~

32) Add two new rows for “Beam-1" and edit as shown below:

Place Stiffeners = O X
Beams Details
4 Supportlinel - Supportlined == Add == Insert X Delete ** Delete Al A Wizard [ Copy
Beam-1
8 5 # Location Type Start Location or Ratio (') Side Of Web Distance From Top (*)  Align Stiffener Distance From By
eam-
- B cooite os: Right 0,000 Vertical | My 5.375x1.0 - Grade 50 | 0.000
eam-.
o B sooite 0833 Left 0,000 Vertical | My 5.375x1.0 - Grade 50 | 0,000
Eam
B i 0,000 Vertical | My 5.3 Grade 36 0,000
Beam-3 - 0.000 0.000
Beam-6 5 0.000 0.000
6 0.000 0.000
B 0.000 0.000
B - 0.000 0.000
9 0.000 0.000
10 0.000 0.000
B 0,000 0.000
2 0.000 0.000
3 0.000 0000
iy 0.000 0.000
Absolute 51125 Left 0,000 Vertical | My 5.375x1.0 - Grade 50 | 0,000
B 2ooite 126125 Left 0.000 Vertical | My 5.375x1.0 - Grade 50 | 0.000
< 3
Validate Save Cancel

8 Absolute 51125 Left 0,000 Vertical - My 5.375x1.0 - Grade 50 0,000
8 bsolute 126425 Left 0.000 Vertical My 5375x1.0 - Grade 50 0,000
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33) Select “Beam-6".
34) Add two rows and modify values as shown below:

LMl Place Stiffeners = O >
Beams Details
4 Supportlinel - Supportlined =+ Add == Insert X Delete »° Delete Al A Wizard 5 Copy
Beam-1
# Location Type Start Location or Ratio (') Side Of Web Distance From Top (")  Align Stiffener Distance Fron
Beam-2 Emmmm Ao T Lo vy VETULGl | WY O SR T OTaUT 0 | Wy
Beam-3 B ] Left 0,000 0.000
Beam-4 O Left 0.000 0.000
Beam-5 5 Left 0,000 0.000
P 6 Left 0.000 0.000
B Left 0.000 0000
8 Left 0.000 0.000
9 Left 0.000 0.000
0 Left 0.000 0000
no Left 0.000 0.000
2 Left 0.000 0.000
3 Lefe 0.000 0.000
4 Left 0.000 ) 0.000
- Absolut Left 0.000 Vertical | My 5.375x0.5 - Grade 36  0.000
B 2ot 176417 Right 0,000 Vertical | My 5.375x1.0 - Grade 50 | 0,000
Vertical | My 5375010 - Grade 50
Right 0.000 Vertical | My 5.375x1.0 - Grade 50
126,125 Right 0,000 Vertical | My 5.375x1.0 - Grade 50 0. =
Validate Cancel

Absolute 51125 Right 0000 Vertical | My 537510 - Grade 50 | 0.000
B iosolute 126125 Right 0.000 Vertical | My 5.375x1.0 - Grade 50 | 0.000

35) Select “Validate” at the bottom of the dialog, then “Save”.
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Chapter 7 -Place Shear Studs & Field Splices

1) Under the “Utilities” tab and within the “Libraries” group, select “Shear Studs”.

| Material <> Connection [[_] Connector Angles <7‘/\7
 Stiffeners {2 Shear Studs _ o
- Variabli
| Cross Frames % Splices Mappin
ibraries (E) Paramet
Shear Studs (ER)
Shear Stud Library

2) Copy and edit one of the existing shear studs and name it “S3L-0.75x4.5".

3) Edit the values as shown below and click “Save”.

B O

CADOT_CONNECT\Configuration\Organization-CiviNIDOT_Bridge_Standards\OpenBridge Modeler\Bridge Templates\ShearConnectorLibrary.xml

+ x [
H4L - 0.25x2.67 "
H4L - 0.37x4.09 "
H4L - 0.5x8.1 "
H4L - 062x8.11"
S3L - 0.75x3.14 "

S3L - 0.75x4.5"

S3L-0.87x8.11"

k] ® WWYH- QKR H

K1

Template Name = S3L - 0.75x4.5"
Shear Connector Type

Material v
4.500

0.750

Total Height (")
Stud Diameter (")
Head Height (") 0375

Head Diameter (") 1.250

/

Save Cancel

3) Under the “Home” tab and within the “Superstructure” group, select “Place Shear Studs” .
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4) Ensure that the Feature Definition is set to “Shear stud”.

Jé‘ Place... =

Feature

Feature Definition Shear stud
Name Prefix Shear Stud

5) Select “Beam Group” and “Accept”.

—-—__- Unit] - Beam Groupl

Page 49 of 149

|5-e|e-:.1 Beam Grov

Level: BR-OBM_Girde

OpenBridge Modeler CONNECT Edition
Chapter 7 — Place Shear Studs & Field Splices - EXERCISES



Illinois Department of Transportation
Technology Policy and Support — CADD Support Unit

6) Add five rows and edit as shown below:

&Ml Shear Studs Placement =

- x
Beams Details Beam-1
4 Supportlinel - Supportlined = Add X Delete » Delete Al [ Copy
Beam-1
5 5 # Location Type Start Location (') or Ratio End Location (") or Ratio Longitudinal Spacing ()  Shear Stud  Number per Row Transverse Spacing (") [Start Station End Station
B
beam 2 1 Dsence 03 mss o8 SLofest 3 a0
beant 2 oistance 4035 65854 0500 S3L-075045° 3 4000 o
I EBIMT
B vistence 66720 104354 0.7 $3L-075045" 3 4000
Beam-5
e B oitence 170750 132750 0500 S3L-075:5" 3 4000
Beam-5 Distance 133.458 176.667 0.708 S3L-0.75x45" 3 4.000
1 3
Validate Save Cancel
== Add ¥ Delete »'* Delete All [ copy ¢

# Location Type Start Location () or Ratio End Location (') or Ratio Longitudinal Spacing (')  ShearStud  Number per Row Transverse Spacing (")

Distance 40.854 65.854 0.500 S3L- 0.75%4.5" |3 4,000
B oionce 66729 104354 0875 S3L- 07545 3 4.000
B Distnce 110750 132750 0500 S3L- 07505 3 4.000
B Distence 133458 176.667 0708 S3L-0.7545" 3 4,000
7) With “Beam-1" selected (and highlighted in grey as shown below), select “Copy”.
Ll Shear Studs Placement
Beams Details Beamn-1
4 Supportlinel - Supportlined + Add ¥ Delete xx Delete All I__‘D Copy
Beam-1
. 5 # Location Type Start Location () or Ratio End Location (') or Ra
eam-
- Distance 0.583 34.583
- 2 Disnce 40834 s
Beam-4
- Distance 66.720 104,354
B -5
== 4 Distance 110750 132750
Beam-6 B oistance 133.458 176.667
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8) Pick “Select All”, then “Copy”
Copy Shear Stud Lo... —

Select All ] Select None

B [«] Supportlinel - SupportLined
Beam-1
Beam-2
[«] Beam-3
[#] Beam-4
Beam-3
Beam-6

9) “Validate”, then “Save”.
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10) Under the “Utilities” tab and within the “Libraries” group, select “Splices”.

rents [] Material

all X Stiffeners % Shear Studs

rSlab N Cross Frames z Splices
Libraries (R)

11) Copy the “Field Splice_0".

Field Splice Library

< Connection [[_] Connector Angles

i O X

C:\IDOT_C;)fCT\Conﬁgumﬁon\Organizaﬁon-Ci\fi|\IDOT_Bridge_Standards\OpenBridge Modeler\Bridge Templates\FieldSplicelibrary.xml

4 X Web Top Flange  Bottom Flange
Field Splice 0
Template Name: | Field Splice_0
Field Splice_1
Bolt Diameter("): | 0.625 i
Bolt Material: | Bolts o
Plate Material: :
Cross Section Gap("): 1.500

Save Cancel

12) Name the template 0510077-Splice and edit the contents of the “General” tab as shown below:

.
Field Splice Library

C:\IDOT_CONNECT\Configuration\Organization-Civil\IDOT_Bridge_Standards\OpenBridge |

+ x|l

Web TopFlange Bottom Flange

Field Splice_0
Field Splice_1

0510077-Splice

Template Name:
Bolt Diameter("):
Bolt Material:
Plate Material:

Cross Section Gap("):

OpenBridge Modeler CONNECT Edition
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0510077-Splice

0.875 v

Bolts v

Rolled Wide Flange, W30 an... ~

0.250
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13) In the “Web” tab, complete the fields as shown below:

Field Splice Library — m] X

C\IDOT_CONNECT\Configuration\Organization-CiviNIDOT_Bridge_Standards\OpenBridge Modeler\Bridge Templates\FieldSpliceLibrary.xml|

+ X fl‘:] General JAVLC.M Top Flange  Bottom Flange
Field Splice_0 Top Clearance("): = 3437 1 i
Field Splice_1 Horizontal Edge("): | 1.750 2 1 ;
0510077-Splice -
Crossover("): = 4.000 3 PN e PN o
Column Spacing("): = 3.000 4 E
o~ . i o
Vertical Edge(’: | 1750 5 L “‘ g | ===
Row Spacing("): = 3.500 6 o e} H O O
Plate Thickness("): = 0.500 6 H
G [N 1 ) O
Plate Height("): 24.500 5 |
Plate Length(*):  13.500 : | : .
Bolts !
Columns: | 2 @
Save Cancel
14) In the “Top Flange” tab, complete the fields as shown below:
Field Splice Library - m] X

C\IDOT_CONNECT\Configuration\Organization-CiviNIDOT_Bridge_Standards\OpenBridge Modeler\Bridge Templates\FieldSpliceLibrary.xml

+ x5 General Web JEETRIELLEN Bottom Flange
Field Splice_0 Plate
. . 1
Field Splice_1 Outside Thickness("): = 0.875 .
0510077-Splice i
Inside Thickness("): = 0.000
Os (o} { e 9] O o]
Inside Width("): = 4.625 1 '
22— @ o |l © Q &)
Outside Width("):  11.500 ;
g 6 ! g
Plate Length("):  67.500 I t |
Chamfer("): | 0.000 Q U] {r7 1 © Q o ;
G—F—© o ] o c o
Bolts !
Rows: 2 @ H
Columns: | 11 @
Longitudinal
Edge Distance("): = 1.750 2
Crossover("): = 4.000 3
Column Spacing("): = 3.000 4
Transverse
Edge Distance("): = 2.000 5
Crossover("): = 7.500 6
Row Spacing("): = 7.500 7
g
Save Cancel
Page 53 of 149 OpenBridge Modeler CONNECT Edition

Chapter 7 — Place Shear Studs & Field Splices - EXERCISES



Illinois Department of Transportation
Technology Policy and Support — CADD Support Unit

15) At the bottom of the “Top Flange” tab, click the “Copy to Other Flange” button.

Crossover"): | 4.000 3
Calurnn Spacing("): | 3.000 4
Transverse
Edge Distance("): = 2.000 5
Crossover("): | 7.500 6
Row Spacing("): | 7.500 7
Dﬁh
16) Click on “Save”.
ows: | 2 @ |E|
nns: | 11 @ | .
dinal
(" | 1750 2
() 4000 3
gl"): | 3.000 4
(") | 2.000 5
(") | 7.500 ]
gl"): | 7.500 7
End
4 »

17) Under the “Home” tab and within the “Superstructure” group, select “Place Field Splices” .

IC Place Beam X Place Stiffeners & Place Shear Studs
[ Place Diaphragms [X] Place Cross Frames & Assign Superelevatic
| Place Steel Tubs |& Place Field Splicesl ¥y Place Segmenta
Superstructure (T)
Place Field Splices (T9)

Place Field Splices

OpenBridge Modeler CONNECT Edition Page 54 of 149
Chapter 7 — Place Shear Studs & Field Splices — EXERCISES



Illinois Department of Transportation
Technology Policy and Support — CADD Support Unit

18) Select “Beam Group” and “Accept”’ (Ensure that the Feature Definition is set to “Field splice”).

4% Place F.. — % i

Feature e

Feature Definition  Field splice

Field Splice Group

19) Edit the “Place Field Splices” dialog box with the data as shown below for the first splice location, then click on
the “Add” button.

Place Field Splices — a *

Beams Details

4 Suppoertlinel - Supportlined

Add Section  Template 0510077-5plice v
Beam-1

Beam-2 Maded  Suppertline = -135 From | Supportline2 = + Add
Beamn-3 +"" Add At Beam Breaks X Delete Selected xx Delete All L Copy
Beam-4
Beam-3 Location Type Relative From Start Distance Field Splice Pattern
Location
Beam-6
Validate Save Cancel

20) The data is then added to the table as shown below:

Place Field Splices = O X

Beams Details

4 Supportlinel - Supportlined 4 cection  Template 0510077-Splice v

Beam-1
. i - -13. ' F i v
Beam-2 Mode: Supportline 135 rom Supportline2 == Add
Beam-3 +F Add At Beam Breaks X Delete Selected »* Delete All Ly Copy
Beam-4
Relative
B -5 . . . .
eam Location Type Location From Start Distance Field Splice Pattern
Beam-6 Supportline  -13.500 SupportLine2 71+24.0 0510077-Splice
Validate Save Cancel
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21) Edit the “Place Field Splices” dialog box with the data as shown below for the second splice location, then click

on the “Add” button.

Place Field Splices - O x
Beams Details
4 Supportlinel - Supportlined  p 4o ion  Template 0510077-Splice  *
Beam-1
Bearm-2 Mode: | Supportline = -185 From |Suppor1L|r1e3 '| + Add
Beam-3 .|."' Add At Beam Breaks K Delete Selected xx Delete All L_'Q Copy
Beamn-4
Relative
B -3 . - .
eam Location Type I ion From Start Distance Field Splice Pattern
Beam-6 Supportline  -13.500 Supportline2 | 10772400 0510077-Splice
Validate Save Cancel
22) The data is then added to the table as shown below:
Place Field Splices - O X
Beams Details
4 Supportlinel - Supportlined  p 4y qection  Template |0510077-Splice  ~
Beam-1
Beam-2 Mode: Supportline > -18.5 From SupportLine3 v + Add
Beam-3 ++ Add At Beam Breaks X Delete Selected )(x Delete All [y Copy
Beam-4
Relative
B -5 . . . .
eam Location Type e From Start Distance Field Splice Pattern
s Supportline  -13.500 SupportLine2 | 1077+24.00 0510077-Splice

Validate

Save Cancel

23) Click on the “Validate” button at the bottom of the dialog to ensure that the splices appear as desired. At this
point, the two tentative splice locations will only show up on Beam 1.

s T e

J

—° i |
o A

e

b e R o b L

—_— |
I

R ey nJ

i b ol o i e e

Eeah s AT A
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24) Click on the “Copy” button.

Place Field Splices

— O e
Beams Details
4 Supportlinel - Supportlined 4y cortion  Template |0510077-Splice =
Beam-1
Beam-2 Mode: | Supportline = -185 From | Supportline3 + Add
Beam-3 ++ Add At Beam Breaks X Delete Selected xx Delate All L'D Copy
Beam-4
Relative =
Beam-3 it i i
2am Location Type 1 ion From Start Distance Field Splice Pattern
Beam-6 Supportline  -13.500 Supportline2 | 1077+24.00 0510077-5plice
I—__ -
Validate Save Cancel
25) Click on “Select All” and then “Copy”.
Copy Field Splices = O X
Select All Select None
B [¥] Supportlinel - SupportLined
Beam-1
Beam-2
Beam-3
Beam-4
Beam-5
Beam-6
Copy
26) “Validate” and then “Save”.
Ll Place Field Splices = O x
Beams Details
4 Supportlinel - Supportlined  p 4o tion  Templote 0510077-Splice =
Beam-1
Beam-2 Mode: | Supportline = -185 From | Supportline3 = + Add
Beam-3 ++ Add At Beam Breaks X Delete Selected xx Delete All L'D Copy
Beam-4
Relative —
Beam-3 ; i 3
eam Location Type ion From Start Distance Field Splice Pattern
Beam-6 Supportline  -13.500 Supportline2 | 1077+24.00 0510077-5plice
I—__ -
Cancel
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27) The splices are then placed in the model.

28) Change the Display Style and rotate to verify the splices if desired.
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Chapter 8 - Bearings

Bearings generally must be modeled using the 3D solids tools and converted from the default “Parametric Solids” to
“Smart Solids”. That is done with the tool in the “Modeling” workflow within the “Solids” tab.

T OBM Eridge.dgn [3D - V& DGN] - OpenBridge Modeler 2023

4 ) S (L) Unite & - -f_;: 5
N k’% (5] Subtract @x By ~ L "/
e -

Medify  Trim ete Associative
e Solid Solid [#] Intersect F'IECE' Extraction €2
Modify Features Solid Utilities
r -
5 Convert to Solid = et

¥ Primitive Solid

I Smart Solid I

Parametric Selid

Once created, they must be placed in the “Bearings” folder under “Bridge Templates”. This can be accomplished by
importing the cells/models into the file “IDOT BearingLib.cel” or placing a new cell library file in the same location in the
template library. Once they are placed there, they will be available for OpenBridge Modeler to access.

One additional note concerning the creation of bearings is that you would create them such that the origin of the cell is
the top center of the upper-most plate of whatever bearing is being created. The proper orientation for the bearing
created can be deduced by opening and reviewing some of the pre-made bearings in the cell library.

1) Under the “Home” tab and within the “Substructure” group, select “Place Bearing”.

@ Place Pier (A Place Custom Abutment rﬁ&] Place Exca
O Place Abutment Q Place Wingwall
ﬂ Place Custom Pier |@ Place Bearing

Substructure (D)

Place Bearing (D6)
Place Bearing Under Beams
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2) Edit the values in the “Place Bearing” dialog box as shown below:

3) Pick the “...” in the “Cell” row.

OpenBridge Modeler CONNECT Edition
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fé Place Bear...
Bearing

Bearing Type
Cell
Active Angle
X-Scale

, Y-Scale

Z-Scale
Orientation

| Bearing Pay Unit

Cell

00°00'00"
1.000
1.000

1.000

Girder

Each

Grout Pad/Bevel Plate

Illinois Department of Transportation
Technology Policy and Support — CADD Support Unit

| Has Pad or Plate O
Bearing Seat
| Has Bearing Seats (]
Path
| Back Offset 0.000
| Ahead Offset 1.833
Material
Pad or Plate Material
Bearing Material
Bearing Seat Material
Feature
Feature Definition Bearing
Name Prefix Bearing
ﬁ Place Bear... = ’
Bearing
Bearing Type Cel
Cell ——
Active Angle 000000"
H-Scale 1.000
Y-Scale 1.000
Z-5Scale 1.000
Mlrimmbadinn M-
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4) Choose the “IDOT-Integral 11.5 flange” and then “OK”.

| Select Cell

Cell Name

Elastomeric Pad H 10X32X1_29 32
Elastomeric Pad J 10X32X1_29 32
HDRExpansion

HDRFixed

Load Capacity 100 kips

Load Capacity 1000 kips

Load Capacity 2000 kips

Load Capacity 3000 kips

Load Capacity 4000 kips

Load Capacity 5000 kips i

IDOT-Integral 16.0 flange
IDOT-Low Profile

Type | Elastomeric

Type File Name
Standard | BearingLib.cel
Standard | BearingLib.cel
Standard | BearingLib.cel
Standard | BearingLib.cel
Standard | BearingLib.cel
Standard | BearingLib.cel
Standard | BearingLib.cel
Standard | BearingLib.cel
Standard | BearingLib.cel
Standard | BearingLib.cel
Stenderd 1DOT Bearinglib.cel
Standard | IDCT Bearinglib.cel
Standard | IDOT BearingLib.cel
Standard | IDOT Bearinglib.cel «

+

A
(&

W

K Cancel
5) Select the first abutment support line.
y " i ; B
b ;%._Lx.. IR RS TR R o & i e b e ot o o
L
P
] P ..,...,,..rx...r:.".-:“..“".-:rr-,‘:f.'?.—.—.—,:f‘_-q'

4.
N 7
| Select Support Line: Data Point on
1 Support Line to add / Data Point on
& selected Support Line to subtract / Reset
to end
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6) Circles will appear at the tentative bearing locations.

'Select Support Line: Data Point on
Support Line to add / Data Point on
selected Support Line to subtract / Reset
to end

[

7) Right click to reset.
8) Left click to accept the offset.

|
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9) Select “Place Bearing” again, populating the dialog with the following data.

Page 63 of 149

J§ Place Bear... ==

Bearing -~
Bearing Type Cell v
Cell IDOT-Integral 11. ...
Active Angle 00°00'00"

X-Scale 1.000

Y-Scale 1.000

Z-Scale 1.000

Orientation Girder v

Bearing Pay Unit Each v
Grout Pad/Bevel Plate ~

Has Pad or Plate O
Bearing Seat ~
Has Bearing Seats [

Path -~

Back Offset -1.833

Ahead Offset 0.000

Material -~
Pad or Plate Material
Bearing Material
Bearing Seat Material

Feature ~

Feature Definition Bearing v

Name Prefix Bearing
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10) Select the last abutment support line.

T e — s -~
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-

11) Right click to reset.
12) Left click to accept the offset.
13) Select “Place Bearing” again.

Select Support Line: Data Point on
Support Line to add / Data Point on
selected Support Line to subtract / Reset
to end

OpenBridge Modeler CONNECT Edition
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14) Edit the values in the “Place Bearing” dialog box as shown below, picking the “IDOT-Low Profile” bearing for the

piers:
Jg) Place Bear... —

Bearing ~
Bearing Type Cell v
Cell IDOT-Low Profile ...
Active Angle 00°00'00"

X-Scale 1.000
Y-Scale 1.000
Z-Scale 1.000
Orientation Girder v
Bearing Pay Unit Each v

Grout Pad/Bevel Plate ~
Has Pad or Plate O

Bearing Seat -~
Has Bearing Seats [

Path ~
Back Offset 0.000
Ahead Offset 0.000

Material ~
Pad or Plate Material
Bearing Material
Bearing Seat Material

Feature -~
Feature Definition Bearing v
Name Prefix Bearing
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15) Select both pier support lines.

Select Support Line: Data Point on
Support Line to add / Data Point on
l selected Support Line to subtract / Reset
to end
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16) Right click to reset.

17) Left click to accept the offset. . .
18) If desired, change your Display Style and rotate to view the placed bearings.
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Chapter 9 - Piers

1) From the “Utilities” tab, select “Piers” in the “Libraries” group.

HEBe«-» 22X -

ings View Collaborate Help

O Decks || Columns &) Abutments ] Material <> Conne
0 Barriers <3 Footings Q Wingwall x Stiffeners & Shear S

I Beams @ Piggs & SleeperSlab N Cross Frames % Splices
| ’s

Libraries (R)

2) Click on “Add” with “Multi Column” selected.

Pier Templates

Selection
Multi Column l
Open Add Import = Export

[> =5 muiti column |

3) Fill out the “Cap” dialog with the following information:

Pier Templates = O
Name: Pier 1 "’l @ % 8 j@ ?B
| g "
Category: | 051-0077 Display Mode Isometric Front/Rear Left/Right
Type: Multi Column +
Analytical Type: Multi Column v —
¥
Cheek Walls  Columns  Struts  Footings  Piles na
Type: Rectangle > ’ ‘ﬁ
==
Sl Cap Length () [ 38500 |
Cap Height (%) 30.000
Cap Width (") 34.000
Edge Fillet Y
Fillet Radius (") 17.000
Transition Block
oK Cancel
C\IDOT_CONNECT\Configuration\Organization-CiviNIDOT_Bridge_Standards\OpenBridge Modeler\Bridge Templates\PierLib.xml
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4) In the “Columns” tab of the same dialog, change the values as shown below:

Pier Templates = (] X
s I @R ERDS
Category: | 051-0077 Display Mode Isometric Front/Rear Left/Right ~ Top/Bottom

Type: Multi Column +
Analytical Type: Multi Column = -
¥
Cap Cheek Walls Em Struts  Footings  Piles Pos
LRl
Add Column == U]
>
& -
Rect-Fillet ;
bl Length (unadjusted) (') | 14.812 |
Column Depth (") 26.000
Column Width (%) 454,000
Fillet Radius (") 13.000
Auto Spacing On y
oK Cancel et
C:\IDOT_CONNECT\Configuration\Organization-Civil\IDOT_Bridge_Standards\OpenBridge Modeler\Bridge Templates\PierLib.xml|
5) Inthe “Footings” tab of the same dialog, change the values as shown below:
Pier Templates = O X
e 1 esanea®
Category: | 051-0077 Display Mode Isometric Front/Rear  Left/Right  Top/Bottom
Type: Multi Column i
Analytical Type: Multi Column = -
¥
Cap CheekWalls Columns Struts Iaﬁ Piles 2
LRl
0
==
N
Rectangular Combined ~
bl Extra Length (') I 0.000
Footing Height (%) 0.039
Footing Width (') 0.003
Sloped
Transverse Offset (') 0.000
Longitudinal Offset () 0.000 - L
Concrete Pad
Column 1
N’
OK Cancel —
C:\IDOT_CONNECT\Configuration\Organization-Civil\|DOT_Bridge_Standards\OpenBridge Modeler\Bridge Templates\PierLib.xml
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6) Inthe “Piles” tab of the same dialog, change the values as shown below:

Pier Templates = O X
oo Fr 1l @B RD D
Category: | 051-0077 Display Mode Isometric Front/Rear  Left/Right  Top/Bottom
Type: Multi Column +
Analytical Type: Multi Column -/ -
¥
Cap CheekWalls Columns Struts Footings 5
«%
0
=
T
bl Pile Length () I 69.000
Embed Length (%) 201.750
Rotation 90°00°00"
Template HP16X162 v
Pile Width (")
Pile Depth () 16.300
Flange Thickness (") 1.000
Web Thickness (")
Encased Pile
Encasement Length () 0.000
Encasement Diameter (") 0.000
Footing
oK Cancel
C:\IDOT_CONNECT\Configuration\Organization-Civil\IDOT_Bridge_Standards\OpenBridge Modeler\Bridge Templates\PierLib.xml
7) Select “Pattern Layout” in the “Piles” tab.
Pier Templates
Name: Pier 1 |"’| ﬁ
Category: | 051-0077 Display Mode Is¢
Type: Multi Column
Analytical Type: Multi Column 4 S
Cap CheekWalls Columns Struts Footings m
bl Pile Length () | 69.000
Embed Length (") 201.750
Rotation 90°00°00"
Template HP16X162 b
Page 69 of 149 OpenBridge Modeler CONNECT Edition

Chapter 9 — Piers — EXERCISES



Tllinois Department of Transportation
Technology Policy and Support — CADD Support Unit

8) Modify the values in the “Pile Pattern Layout” dialog as shown below:

Preview Pile Layout Generation

Top Margin () | 17.000

Associated Component D Footing v

Ro9-SREBEI=S

Bottom Margin (")  17.000
Left Margin (")  31.000
Right Margin (") = 31.000
Longitudinal Angle  00°00'00"
Transverse Angle = 00°00'00"
Number of Rows = 1

Number of Columns 6

Generate Piles

Apply Selected Angles

Angle Display

® Degrees Ratio
Pile Positions
Manual
Rotation Longitudinal Angle Transverse Angle |
Name Left Distance (") Top Distance (')
OK Cancel
9) Select “Generate Piles” to update the drawing in the dialog.
Longitudinal Angle = 00°00°00"
Transverse Angle  00°00°00"
Number of Rows = 1
LI Number of Columns = &
I Generate Piles I
Apply Selected Angles
Angle Display
® Degrees Ratio
10) Select “OK” in the “Pile Pattern Layout” dialog.
11) Select “OK” in the “Pier Templates” dialog.
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12) With “Pier 1” selected in the “Pier Templates” dialog, select “Copy”.

Pier Templates

Selection

Multi Column\051-0077\Pier 1 [

Open Add Edit Copy Delete  Import = Export
4 _{:"“5':" Multi Column
b =% lllinois

4 4 051-0077

&% Default
b #% Variable Columns

b 7 Pile Bent

13) Name the new template “Pier 2” and pick “OK".

b = lllinois
4 3 051-0077
=5 Pier 1
—_— b =5 Default
-_“__;_-____:l > % Variable Columns

b4

{ Create Template Copy

Name I Pier 2

1 - |

14) With “Pier 2" selected, pick “Edit”.

Pier Templates

Selection

Is¢

Move

Multi Columm\051 -Oﬂ?ﬂpy

Open Add Edit Copy Delete  Import @ Export
4 =% Multi Column
b = lllinois

4 2§ 051-0077

D #% Default
b =% Variable Columns
b <.l Pile Bent

Move

OpenBridge Modeler CONNECT Edition
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15) In the “Columns” tab, modify the values as shown below:

‘ Pier Templates = O X
e SCEL
Category: | 051-0077 Display Mode Isometric  Front/Rear  Left/Right

Type: Multi Column

+
Analytical Type: Multi Column N -—
| o
| Cap Cheek Walls Em Struts  Footings  Piles n
“«%
Add Column + ;ﬁ
=
E -
Rect-Fillet
bl Length (unadjusted) (') I 14302 |
Column Depth (") 26.000
Column Width (%) 454,000
Fillet Radius (") 13.000
Auto Spacing On v II|
oK Cancel
CA\IDOT_CONNECT\Configuration\Organization-Civi\IDOT_Bridge_Standards\OpenBridge Modeler\Bridge Templates\PierLib.xml
16) In the “Piles” tab, change the values as shown below:
Pier Templates = O X
—— e L
Category:  051-0077 Display Mode Isometric Front/Rear  Left/Right
Type: Multi Column o
Analytical Type: Multi Column >, -
¥
Cap CheekWalls Columns Struts Footings m na
¥
0
-
e L oot )
Pile Length () 69.000
. T
Rotation 90°00'00"
Template HP16X162 =
Pile Width (") 16.100
Pile Depth (%)
Flange Thickness () 1.000
Web Thickness (") 1.000
Encased Pile
Footing
oK Cancel
c:\pw_work\pwidot\mossmanmb\d1004144\PierLib.xml|
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17) Select “OK” in the “Pier Templates” dialog.

18) Close the “Pier Templates” dialog.

19) Return to the “Home” tab and select “Place Pier”.

p

CX'B 5 |48 PlacePier

7= & IJ)PlaceAbutment [/ Place Wingwall
J 2 7% - [ 5 {J Place Custom Pier @ Place Bearing

ierstructure (D)

Substructure (F)

20) Edit the fields for the “Place Pier” dialog as shown below:

Page 73 of 149

Jg Place Pier
Solid Placement
Template Name
Integral
Horizontal Offset
Cap Length Adjustment

Edit Elevation Constraints

Material
Cap Material
Column Material
Footing Material
Concrete Pad Material
Pile Encasement Material

Pile Material

Feature

Feature Definition

Name Prefix

~
O
0.000
None v
O

-~
Concrete Structures
Concrete Structures

~
Pier_steel_piles v
Pier

(A, Place Custom Abutment

OpenBridge Modeler CONNECT Edition
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21) Click on the three dots next to the “Template Name” field.

&8 Place Pier =

Solid Placement -~
Template Name ... | —
Integral O
Horizontal Offset 0.000
Cap Length Adjustment None v

Edit Elevation Constraints ()

Material -~
Cap Material Concrete Structures
Column Material Concrete Structures

Footing Material
Concrete Pad Material

Pile Encasement Material

Pile Material

Feature -~
Feature Definition Pier_steel_piles v
Name Prefix Pier

22) Select the just completed “Pier 1” for the “Template Name”, then “Select”.

Select Pier = O X

OB D

Isometric Front/Rear Left/Right  Top/Bottom

-+
|

+ _llinois

4 £ 051-0077

LY
[

W

Select Cancel
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23) Select the Pier 1 support line.

Inl’9]
ET°S8:
Ful’9
05°LE-
Ful 9T
05°CT+
dul’9L,
889+

]

|
|

I :

! Select Support Line: Data Point on

| - L Support Line to add / Data Point on

i selected Support Line to subtract / Reset
|

|

R ~ to end

J

ing1
g4
12—

24) Reset, then accept that there are no constraints.
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25) In the same manner as we did for Pier 1 and the “Place Pier” command still active, select the “Pier 2” template

for the “Template Name”.
26) Select the Pier 2 support line.
27) Reset, then accept that there are no Elevation Constraints.

28) Reset once again to end the “Place Pier” command.

The placed piers do not have the steps included. While there is the ability to add steps during the bearing
placement, the omission of the end steps does not appear to be possible using that tool. There is also the lack of ability
to control the step locations. To work around this, placing the pier such that the top of the pier is at the low seat
elevation seems to work the best. The remaining steps can then be modeled using 3D solids tools. Prior to doing this,
the piers will likely need to be adjusted vertically. The next steps show how to accomplish that.

29) Rotate the view such that the top of the pier cap and the bottom of one of the exterior bearings can be clearly
identified.

30) Determine the bottom of bearing elevation by placing a sphere at the bottom of one of the exterior bearings
and somewhere along the edge of the top of the pier cap.

31) This is done from the “Modeling” group and the “Solids” tab.

|Mode|ing v ' iHl‘.ﬁE&'

File Home Curves Solids Sun

B3 OAeom &

Slab Cylinder Sphere Cone Torus Linear | Extrude |
v v Solid

Primitives ()
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32) Using the “Selection” tool, pick the bearing sphere, right click, then select “Properties”.

Select Same Type
Select All

. Select None
Select Previous
Displayset Set

Cut to Clipboard
Copy to Clipboard
Paste from Clipboard

Delete Element
Turn Level Off by Element

33) With the “Sphere” element selected in the “Properties” dialog, expand the “Geometry” group, and then the

“Center” entry as shown below:

Page 77 of 149

@3 Properties

4 {" Elements (1)

O Sphere

General

Element Description
Level

Color

Line Style

Weight

Class

Template
Transparency

Geometry

~

1119472.049'.752343.028".449.29
1119472.049'
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34) In the same manner, find the elevation of the top of the pier as placed.

@] Properties = X

4 /d, Elements (1)

General ~
Element Description Sphere
Level Default ((none))
Color BylLevel (0)
Line Style Bylevel (0)
Weight ByLevel (0)
Class Primary
Template (None)
Transparency 0
Geometry ~
v Center 1119473.075'.752342.613'.449.211"
5 1113473.075"
y 752342 £13"
2
Diameter 0.256"
Radius 0.128'

35) In this instance, use the difference to determine the distance the pier needs to be moved up.
36) Bottom of bearing (449.291) — top of pier cap (449.211) = 0.08 ft.

37) Select the pier using the “Selection” tool.

38) Bump the mouse and select “Properties”.

OpenBridge Modeler CONNECT Edition
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39) Select within the “Elevation Constraint’ row to edit.

Bridge Structure # 0510077

MName Pier2
Description
Template Name Pier 2

Feature Definition Abutment_steel_piles

Elevation Constraints SELECT to Edit «

Substructure Template SELECT to Edit
Apply Skew To Solids False

Integral False

Harizontal Offset 0.000"

Cap Length Ldjustmer None

Cap Matenal Concrete Structures
Column Matenal Concrete Structures
Foating Material Concrete Structures

Concrete Pad Material
File Encasement Mate
File Maternal

40) Modify the values as shown below and pick “OK”:

| Elevation Constraints

Footing  Pile

Position:  Vertical Offset

0.080

Top Slope: | Level

Bottom Slope: | Parallel to cap top =

DK‘ Cancel

41) You can verify visually or by placing a new sphere and viewing the properties as before.

42) Do the same for Pier 2.

The last step for the piers is in adding the interior beam seats/steps. Again, the piers have been placed such that the

top of the cap is level and is the low-seat elevation for the exterior beams.

We will use a different tool to isolate pier 1 so that it is the only thing shown.

43) Using dynamic rotation, rotate the view so that you can see the Pier 1 cap, stem, and piles.
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44) Using the selection tool, select the pier elements, right-click and hold, then select “Displayset Set”.

VI st I | b B | e [ — 1AL
# = Luegm g AddLink W %
Level Off -

MM TTT (20 selectsameTpeandsze [ TTT  M¥M i

Select Same Type
|| selectAll
Hi Select None

¥ Select Previous

! M Cutto Clipboard
I | [ Copyto Clipboard
") Paste from Clipboard

X Delete Element
l i Turn Level Off by Element

@] Properties

45) Clear the selection and rotate to an isometric view.

46) Draw a line on a level (such as “BR_Construction_Line”)from one face of the cap to the other at the middle.
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47) Use the “Copy Parallel” tool, copy the line “6.667” ft twice in each direction (Type “T” after selecting the line.
This rotates the AccuDraw compass to the Top view even though the view is still Isometric).

I
48 Copy Paralle -

v 0= 0,

Mode:  Original ¥
@ Distance: | 6.667 —
() Use Active Attributes
& Make Copy

[IT1

48) Using the “Place Block” tool with the method set to “Rotated”, place four rectangles using the previously drawn

reference lines to define the interior steps.

05&‘:

|
Jg Place Block

Method:
Edge 1:
O Edge 2:

Rotated

2.833

6.667

Area:  Solid
Fill Type:  None

Fill Color: &

TTTIT

20
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49) Using the “Extrude” tool in the “Modeling” workflow under the “Solids” tab, extrude the seats for beams 2 and

5 a distance of “0.135” ft.

| SelectVBimode T kd ' & ~ &+ & = X =
£ Solids Surfaces Mesh Content Analyz

| Q @n|z|P &

jer Sphere Cone Torus Linear || Extrude [Fxtrude Thicken F
> M Solid Along

Primitives (W) Create Solids (

ﬁ Solid by Extrusion — X
(] Use Active Attributes
(] Keep Criginal
B Parametric
B Distance: 0135 h
o : : AccuDraw
Thickness: | 0.000 | ix) Nome ~ ’
. X EV
Y [0.000
Z (0000
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50) In the same manner, extrude the seats for beams 3 and 4 a distance of “0.229” ft.

.
Salid by Fywtr o
£ -0lid by txtrusion

B Distance:
I?‘. ickness:

[0 Use Active Attributes
() Keep Original
Parametric

0229 ffmmum:)

0.000 x/  None

51) The steps can be combined with the pier cap at any point or left as separate solids. They would be combined
using the “Unite” command under the “Solids” tab of the “Modeling” workflow. (Note that if the steps are left

as separate entities from the cap, you should change the level to “BR-OBM_Piers”).

The step heights are different for Pier 2, so most of the previous steps will be repeated, but using slightly different

values.

52) Right-click and hold anywhere on the screen and pick “Displayset Clear”.

|y

i

P
—

£ 25050,

R CIEMENT election
Copy

Maove

Scale

. Rotate

Mirror
Select Links

Level Off

Open View Attributes dialog
Muodel Properties

Clip Velume

[on View Attributes

Displayset Clear «
Select Same Type and Size

Select Same Type

53) Using the dynamic rotation tool, rotate the structure so that you can see the pier cap, stem, and piles without

any other elements in front of or behind the pier.

54) Select the Pier 2 elements, right click and hold, then select “DisplaySet Set”.
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Mirror

Add Link

Level Off

Select Same Type and Size
Select Same Type

S Select All

i::: Select None

X" Select Previous

[E@ Displayset Set Wi
Displayset Clear

M, Cutto Clipboard

@ Copy to Clipboard

[ Paste from Clipboard

3 Delete Element
Turn Level Off by Element

@ Properties

Hl

56) Draw a line on a level (such as “BR_Construction_Line”) from one face of the cap to the other at the middle.

N

<>

57) Use the “Copy Parallel” tool, copy the line “6.667” ft twice in each direction (Type “T” after selecting the line.
This rotates the AccuDraw compass to the Top view even though the view is still Isometric).

48 Copy Parallel = X

. g 0y

Mode:  Original v
8 Distance:
[ Use Active Attributes
@ Make Copy

T
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58) Using the “Place Block” tool with the method set to “Rotated”, place four rectangles using the previously drawn

reference lines to define the interior steps.

05&0

L 1

Jfaf Place Block

Method:
Edge 1:
Edge 2

Rotated

2.833

0

o

Area: Solid
Fill Type:  None
Fill Color: %

I

20

20

T

AN

59) Using the “Extrude” tool in the “Modeling” workflow under the “Solids” tab, extrude the seats for beams 2 and

5 a distance of “0.125” ft.

| SelectVBimode ™ T bl kS ' & -

s Solids Surfaces

Mesh

Content

rE =X
Analyze

| Q @@

fer SPTJEVE CU'”E Torus Linear

&/

Extrude

A

Extrude Thicken Rey

Solid Along
Primitives (W) Create Solids (E)
\}‘;_'J'ﬁ. .
\l
i
i
|
|
it~
. . |
Jé Seolid by Extrusion = X
() Use Active Attributes
i
(] Keep Original I
B Parametric
B Ditance: 0.125 h
Thickness: | 0,000 X/ None ~
v
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60) In the same manner, extrude the seats for beams 3 and 4 a distance of “0.229” ft

4’% Solid by Extrusion =

() Use Active Attributes
() Keep Original
ﬂ Parametric

] Distance: D 229 h

Thickness: __IZJ_._O_I)D | ) Nene ~

b
i

61) Again, the steps can be combined with the pier cap at any point or left as separate solids
62) Right-click anywhere on the screen and select, “Displayset Clear”
63) You may delete the reference lines placed at the top of the pier caps

|
|

|
|

\WH

\NW 1
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Chapter 10 - Abutments

1) Open the Generative Component version of OpenBridge Modeler.

2) Map to the location of your 3D model, “0510077 OBM Bridge.dgn”, and open.

3) From within the “OpenBridge Modeler’ workflow, go to the “Utilities” tab and select “Import GCP File” within

the “GC” group.

D
-y

srigble Assign

QM| o x T

Import | Variable Delete Tu:uggle

apping  Tag GCP File| Mapping Node | Acculraw | 8!
arametric Cell GC AccuDraw
Import GCP File

(Technology Preview) Import GCP File

4) Map to the file “IL_IntegralAbutment.gcp” within the IDOT configuration.

Open
€ v o % (OpenBridge Modeler > Bridge Templates > Generative Components w
Organize = Mew folder
3 IDOT CONNECT Download MName Date maodified
“ IDOT COMNECT D IL_DeckBeamAbutment.gcp 4/10/2023 8:50 PM
7/12/2024 3:45 P
_2024-08-30 WorkSpace Ver 10.12.04 D IL_IntegralAbutment.gcp -iim— 7/12/2024 3:45 PM
D IL_PileStubAbut.gcp 4/17/2023 9:30 PM
hd Configuration
il-deck-beam-abutment-generative-com...  9/27/2023 9:33 AM
Conversion tools
il-integral-abutment-generative-compo...  9/27/2023 9:33 AM
? Organization il-pile-stub-abutment-generative-comp...  9/27/2023 9:34 AM
v Organization-Civil
d IDOT_Bridge_Standards

v OpenBridge Modeler
A Bridge Templates
Auxiliaries
Bearings
Functional Components
Generative Components

> Cell

File ~

Directery =

Search Generative Compon... @

File name: | IL_IntegralAbutment.gcp

=~ O 0

Type Size
GCP File T0 KB
GCP File T8 KB
GCP File 224 KB
Adobe Acrobat D... 3,700 KB
Adobe Acrobat D... 1,318 KB
Adobe Acrobat D... 2483 KB
~ | All Files (*%) ~

Open |v Cancel

5) Select the file and click “Open”.
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6) Inthe “GC” group, select “Variable Mapping”.

s @ Ma|x B

Variable Assign | Import | Variable | Delete Toggle Define
Mapping Tag | GCP File|Mapping| Node = AcciDraw = anACS~

Parametric Cell GC AccuDraw
Variable Mapping
(Technology Preview) Assign Variable
Mapping
7) Select “IL_IntegralAbut”, then “Apply”.
Select User Node

ILPile2D
IL_Integral Abut

Apply ' Cancel

8) Select the top dropdown that appears empty.
Senerative Compenents Dialog | e

Generative Component Variable User Match @2 IL_IntegralAbut \

GC Vanables User Options Reset

OK Cancel

9) Select “ByDefault”.

Generative Components Dialog - O *

Generative Component Variable User Match : IL_IntegralAbut

| ByDefault

DummyElementBasedNodeTechnique
DummyGeometryTechnique

ByElement

ByFunction

BylmportedData
CopyTransformGeometricContents
MirrorCopyGeometricContentsAboutPlane

SelectModesWithinRagae
FromElemen
1 FromEleme
== ByDefault
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10) Select the “User Options” dropdown in the “baseCS” row and select “Placement”.

Generative Components Dialeg
Generative Component Variable User Match i IL_IntegralAbut

ByDrefault

GC Variables User Options ’ Reset =
baseCs h Placement Reset

Skewhngle N Placement || | recet
X Cap Length
CapWidth Resat
LTWidth ¥ Reset
-
J k
oK Cancel

11) Select “OK”.

12) From within the “OpenBridge Modeler” workflow “Home” tab, select “Place Custom Abutment”.

ce Pier h_@__lI Place Custom Abutment|fé_i|_:] Place Excan
ce Abutment Q Place Wingwall
ce Custorn Pier @ Place Bearing

Substructure

Place Custom Abutment

Place Custom Abutment By
SupportLine

13) Ensure that the “Cell” attached is the IL_IntegralAbut. If not, select it by clicking on the three dots on the right

side of the “Cell” row.

fé Place Custom Ab... — X
Solid Placement ~
Cell IL_Integral Abut »
Type GenerativeComponent
Active Angle 00°00'00"
X-Scale 1.000
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14) If necessary, select “IL_IntegralAbut” and then “OK” to return to the “Place Custom Abutment” tool.

Select Cell
Cell Name Type File Name
PIER1 Standard PierCellLib.cel
PIERZ Standard PierCellLib.cel
TEMPORARY SUPPORT | Standard PierCelllib.cel
2 Ribbed Slab Abutment  Parametric 2 Ribbed Slab 2
IDOT Pilecap Parametric Concrete Encas:
IDOT Pile Bent Parametric IDOT-Class.cel
Inclined Columns Pier | Parametric Inclined Colum
X PIER Parametric X Pier.cel

4 »

Placement Techniques **ByDefault™

Variable Name Mapped Variable

SkewAngle Not Assigned
CapWidth Not Assigned
ITWAL Ak Mt Arricnn, A

-~

Preview is not available for Generative Component Piers or

Abutments
h 4

N

0K

15) Edit the other values in the “Place Custom Abutment” dialog as shown below:

OpenBridge Modeler CONNECT Edition
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Jé Place Custom Ab...

Solid Placement
Cell
Type
Active Angle
X-Scale
Y-Scale
Z-Scale
Horizontal Offset
Vertical Offset
SupportLine Offset
Cap Length Adjustment
Ignore Support Line Skew
Analytical Properties

Material
Cap Material
Footing Material
Pile Material

Concrete Pad Material

Feature
Feature Definition

Name Prefix

IL_IntegralAbut
GenerativeComponent
180°00'00"
1.000

1.000

1.000

0.000

0.000

1.833

None

O

O

-~

Concrete Structures [D

Steel Piles, HP14x11 ...

Abutment_steel_piles
Abutment

Cancel
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16) Select “SupportLinel” and reset.

17) With the “Place Custom Abutment” command still active, change the data in the dialog as shown below:

Jé«j Place Custom Ab...

Solid Placement
Cell
Type
Active Angle
X-Scale
Y-Scale
Z-Scale
Horizontal Offset
Vertical Offset
SupportLine Offset
Cap Length Adjustment
Ignore Support Line Skew
Analytical Properties

Material
Cap Material
Footing Material
Pile Material

Concrete Pad Material

Feature

Feature Definition

Name Prefix

18) Select “SupportLine4” and reset.

IL_Integral Abut

GenerativeComponent

00°00'00"

1.000

1.000

1.000

0.000

0.000

-1.833

None v

O
O

Concrete Structures

Steel Piles, HP14x11

-~

Abutment_steel_piles

Abutment

19) Reset once more to exit the “Place Custom Abutment’ command.

20) Now that the Generative Component abutments have been placed, the variables need to be modified.

21) Change to the “Computational Design” workflow.
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E- "B B

Computational Design
OpenBridge Modeler
ProConcrete

. Geotechnical
Brit
Reality Modeling

Drawing

w ' Modeling

ilities Reports and Drawin

RM ProStructures
* Bridge = v

sility
|
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22) In the “Model” tab, select the “Graph” command in the “Tools” group.

Computational Design ~ W& = E

Home View Model Helg

= ] =)=
tn’ =] o§ %\ -U—E

]
A
Update |Graph| Node  Mode Controls
odel Types Dictionary N
Tools Controls

|a Graph |

Show the graph

23) Regardless of what the software names the abutment, you can identify it by hovering over the non-greyed boxes

in the “Graph” dialog. It is appearing here as “Abutment1”.

Graph

N Qe 3OS

IL_IntegralAbut

0OBM_BridgeElementType

0OBM_BridgeElementName

|

|

|

|

Il ) Abutment2
|

z SU Abutment1
IL_IntegralAbut

|
" T
| - 0BM_BridgeName
0BM_BridgeElementType
0OBM_BridgeElementName

!
:

24) Double-click on the box corresponding to your West abutment.

Abutment1: IL_IntegralAbu
ByDefault
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25) Within the “Node Properties” dialog that pops up, toggle the “Hold Changes Until Applied” button in the upper
left-hand corner. This will hold the variable changes until it is toggled again; otherwise, it will change each time
a value is changed which takes a few seconds for each revised value.

Abutment1 IL_IntegralAbut

> Node Information
4 Technique Inputs
baseCS
SkewAngle
CapWidth
LTwidth
RTWidth
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26) Change the values as shown below and click on the green checkmark at the top of the dialog once these changes
have been completed.

Node Properties -

il_IntegralAbut1 IL_IntegralAbut ByDefault v
8 3
[> Node Information -

4 Technique Inputs

baseCS o coordinateSystem4
SkewAngle = o0
LTWidth %2 o 19417
RTWidth 42 o 19417
CapWidth 41 o 3.667
BearingStepQty = o 60
BearingStepThick 2 o {0.167,0.281, 0.385, 0.385, 0.281, 0.167, 0.¢
EdgeStepOffset % o 25
CapHeightMMin %21 o 3.833
PileType %2 o 'HP-Without CE'
PileQty + o0 6
PileEdgeOffset %1 o 2917
HP_d 1 o 14.2
HP_b +a o 149
HP_tf 41 o 805
HP_tw 2 o 805
HP_r %21 o 0.685
PileOD_Width 4 0 128
Pile_TH 41 o 025
EncasementD 2 o 180
EncasementLength % o0 50
PileEmbedLength %1 o 20
PileLength %1 o 59
WwThickness 41 o0 10
LwwLength % o0 6
LwwHeight %1 o 7.5833
LwwChamferHeight % o 2417
LwwNotchThick 1 o 1417
RwwlLength %1 o 6.0
RwwHeight %1 o 7.583
RwwChamferHeight 1 0 2417
RwwNotchThick %2 o0 1417
OBM_Main @, o 'ByDefault’
OBM Plarement @ o 'haseCS’ Y
27) Click on the green checkmark.
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28) In the “Graph” dialog, double-click on the other abutment and in the same manner, revise the values as shown
below. Click on the green checkmark at the top of the dialog once these changes have been completed.

Node Properties = X
Abutment2 IL_IntegralAbut ByDefault -
o ng

[> Node Information -

4 Technique Inputs

baseCS o coordinateSystem3
SkewAngle 41 o 0
LTWidth + o0 19417
RTWidth +4 o 19417
CapWidth ¥ 0 3667
BearingStepQty = 0o 60
BearingStepThick = o {0.167,60.281,0.385, 0.385, 0.281, 0.167, 0.¢
EdgeStepOffset += 0o 25
CapHeightMMin % o 3833
PileType #4 o 'HP-Without CE’
PileQty += o 6
PileEdgeOffset = 0o 2917
HP_d = o0 142
HP_b #0149
HP_tf +4 o 805
HP_tw +4 o 805
HP_r +4 o0 0685
PileOD_Width + 0 128
Pile_TH +4 o 025
EncasementD 32 o0 180
EncasementLength %= o0 50
PileEmbedLength = o0 20
PileLength %1 o 38
WwThickness = o0 10
Lwwlength = o0 60
LwwHeight +2 o 7583
LwwChamferHeight %= o 2417
LwwNotchThick +2 o 1406
RwwlLength = o0 60
RwwHeight %2 o 7583
RwwChamferHeight %= 0 2417
RwwNotchThick +2 0o 1406

ADAL AAaia ™ - o

29) Close the “Node Properties” dialog, then the “Graph” dialog.
30) Exit “OpenBridge Modeler Generative Components”.

Note: Gct file(s) are created whenever Generative Components are placed and/or modified. If changes are made to the
abutments in the future, a new gct will be created for each editing session. The most recent is the only one that is
required and has “(Newest)” at the end of the filename.
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If you use ProjectWise, the workflow will be slightly different. You must locate the gct once it is created (upon
completion of the placement and modification) and copy it from the pw_work folder to the same location as your dgn in
ProjectWise. Bentley is working on making the process a little more user-friendly for future versions of OBM.
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Chapter 11 - Concrete Diaphragms

1) Open the file “0510077 OBM Bridge.dgn” in OpenBridge Modeler.

2) From the “Level Display”, make the “Default” level current.

3) Make sure that the active design file is selected in the file hierarchy as shown below:
= Level Display - View 1
I:||'—.|J Eﬂ View Display ~
E\ EE ? (none} > Levels - M -

=& 0510077 OBM Bridge.dgn, Default i
E 0510077 Alignment.dgn, Default

Ref, 0510077 Alignment.dgn, Default-30
0510077 OBEM Bridge.dgn, Decoration>pace

4) Right click within the blue area listing the levels and select “All Off”.

Set Active
Jump To Active Level
Create Display Set

All On
All Off
Invert On/Off

Off By Element

All Except Element

Save Filter

Level Manager

5) Select “Apply to Open Views” (only necessary if you have multiple views open).

Lhsplay - View

= | Eﬂ View Display -
N:-’% EE ?I{nu:rn»ajv Levels = Iﬁ -

=& 0510077 OBM Bridge.dgn, Default
0510077 Alignment.dgn, Default
Ref, 0310077 Alignment.dgn, Default-30
0310077 OBM Bridge.dgn, DecorationSpace
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6) This turns off all levels in the active file except for the “Default” level. (Note that this does not affect the levels
in any reference files).

7) If desired, turn off all levels in the “DecorationSpace” model. This is where OBM places its reference lines and
text that are at an elevation of 0.00 ft.

r

Level Display - View 1
;__]1 E.Q ew Display v
ké E ? (none)v Levels v [&4 ~

=-v& 0510077 OBM Bridge.dgn, Default
0510077 Alignment.dgn, Default
Ref, 0510077 Alignment.dgn, Default-3D
0510077 OBM Bridge.dgn, DecorationSpace

8) Make a level active that will stand out, such as “BR-OBM_FC_ConstructionLine”. The level can be changed later
to “BR-OBM_Diaphragm_Concrete”.

9) Inan Isometric (or dynamic) view, use the “Place Block” tool to place shapes at the plane that is 2” below the
low beam seats for each of the seats. As an alternate, you could use the “Place Shape” tool. (You should place
six rectangular shapes at the same elevation).

0510077 OBM Bridge.dgn [3D - V& D1

O~+ ~x I:II:I
/El /'/IZI B v o

Place  Place oy |
Smartline Line T°°|5' [ PIaceBIock*

Placemer (X  Place Shape van
%> Place Orthogonal Shape

(=) Place Regular Pelygon

—

\

w1y

I
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10) Move all six shapes such that they are at the actual seat elevations.

2

11) In the “Modeling” workflow, under the “Solids” tab and in the “Create Solids” group, select “Extrude”.

Modeling * | iHI‘._dE:lf:ﬁ'*’._g]:

m Home View Curves Solids Surfaces Mesh Content
I = — “ = - (1
C@Qlem P W &

Slab Cylinder Sphere Cone Torus Linear |Extrude|Extrude Thicken Revolve  Cur
v v Solid Along

Create Solids

Primitives

W View 1 - lsometric, Default Extrude

Gi= g Create a Solid by Linearly Extrudinga !
\\@ Profile Elemnent a

12) Using the below settings, extrude all six rectangular shapes (This will cause the solids to extend above the

bottom of the extruded deck, but below the top).

ﬁ |
Use Active Attributes
[] Keep Criginal
Parametric
Distance: | 3.400 x)

Thickness: | 0,000 x| MNone
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13) In the “Modify Features” group, select “Unite”.

te IDOT Menu Help

@ O s @ o
] =] Subtract DE|E§E T - Associat
- B~

.
L T
ol o

-

Edit Moedify Trim

Feature Solid Solid [ Intersect Piece Exctracti
Maedify Features Solid U
Unite

//ﬁ Unite two or more u?n.rerlapping colids *

14) Verify the settings match below:

Qriginals: | Hide =~
Merge Parametric Solids :

15) Select the first newly created solid, then the adjacent solid.

16) While holding down the “Ctrl” key on the keyboard, select the remaining four solids.
17) Once all are selected, release the “Ctrl” key and accept.

18) At the minimum, turn on the level “BR-OBM_Deck” .

19) From within an Isometric or dynamic view, draw a line from the curb line at the North end of the deck to the
centerline and another from the centerline to the curb line at the South end of the deck. (These will be used to
define the approach ledge).
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r

20) Turn the level, “BR-OBM_Deck” off.

21) Extend the lines from the curb line by a fixed distance beyond the edge of deck (use 3 ft) at each side.
@ Extend =

Distance: | 3.000
() FromEnd

OpenBridge Modeler CONNECT Edition
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22) Using the “Element Selection” tool, select the two lines.

& -0

23) Pick the “Move” command and select a data point anywhere on the screen.

24) Type “F” to rotate the AccuDraw compass.

25) Move the cursor such that it locks to the negative “Z” direction.

26) Type “1.25” and then click a data point.
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27) While the lines are still selected, copy them up an arbitrary distance (We’ll use 3.0 ft).

" aamnmaei.

29) In the “Drawing” workflow within the “Groups” group, select the “Create Complex Shape”.

4

&

Create
Region

g b,
[l -

(o) LY T

e

Groups Fa

Create Complex Shape

Create a closed complex element
from a series of open planar elements
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30) Verify the settings are as set as below and select each of the six lines in sequence and then accept.

ﬁ Create Complex Shape — >

Method: | Manual =
{ Maximum Gap: | 0.001

[] Simplify geometry

Area: | Solid ~
Fill Type: | Mone ~
" Fill Color: [ 1 -

31) In the “Modeling” workflow under the “Solids” tab, select “Extrude” from within the “Create Solids” group.

Modeling -BrodEERe-2 285
Home Vi Curves Solids Surfaces Mesh Content

OGQO@Q@@@®4

Slab Cylinder Sphere Cone Torus Linear |Extrude|Extrude Thicken Revolve

Solid Along
Primitives (Q) Create Solids (W)
- w8 View 1 - Isometric, Default Extrude (W1)

Create a Solid by Linearly Extruding a
Profile Element

yadoig @

32) With the setting below, extrude the shape previously created away from the bridge.

Jéicc

Extrusion -

g

Use Active Attributes

(C) Keep Original

Parametric
Distance: | 3.400 (x)

Thickness: |0.000 x/ None ¥

Orthogonal

(C) Both Directions
X Scale: | 1.000000 _a (x)
Y Scale: | 1.000000 x

Spin Angle: | 0.0000 x
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33) In the “Modify Feature” group, select “Trim Solid”.

IDOT Menu Help

=3 (7 Unite < 8 -
i £
2 .Q % @Subtract DQ% @j v g
dit  Modify| Tri Delete Associati
ture "Sond’ | Sahd | () Intersect Piece @ ~ 'Eavaction
Modify Features (R) Solid Utilitie:
U TimSolid (R3) w—
(,a” // Trim a solid with another solid r
34) With the “Trim Solid” settings as shown below, select the diaphragm solid, select the solid just created, then
accept.
Jé Trim Solid — X
Original Target: Hide .
Original Tool: Hide v

@ Merge Parametric Solids

Page 105 of 149

OpenBridge Modeler CONNECT Edition
Chapter 11 — Concrete Diaphragms — EXERCISES



Illinois Department of Transportation
Technology Policy and Support — CADD Support Unit

35) Turn the level, “BR-OBM_Deck” on.

36) Select the “Trim Solid” command again with the settings shown below.

Jg Trim Solid = X
Original Target:  Show v
Original Tool:  Show bs

@ Merge Parametric Solids

37) Select the diaphragm first, the deck second, then accept.

38) Using the “View Rotation” tool in one of your open views, change the “Method” to “Dynamic”.

% Rotate View = X
» Dynamic
3 Points
Top
’i Front
Right
- Isometric
Small | ~|  Bottom
Opaque | Back
Left ‘
_ Right Isometric [-

39) Select the “Sphere”

40) Left click and hold the crosshair and drag so that it snaps to a point on the model.
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41) Click and drag inside of the sphere to rotate the view about the center of the sphere. (You will actively see the
view rotate).

\

42) Rotate the view such that you are looking at the front face of the West abutment so you can see the bottom
edge of the front face of the diaphragm.

43) Within the “Modeling” workflow, select the “Chamfer’ command that is in the “Features” group.

ontent Analyze Constraints Utilities Drawing £

?@6@@%@®6

e Cut Fillet |Chamfer| Hole Protrude Shell Sg\(/ieep Impi
ge

Features (E)

Chamfer (E3)

Chamfer (Bevel) one or more edges
of a solid
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44) Set “Method” to “Equal Distance” and the “Distance” to “0.167".

Method: Equal Distance ¥
Distance: | 0.167 (x)
Select Tangent Edges

45) Select the first edge and then accept. (Make sure that the chamfer is behaving as it should before accepting).
You should work from the middle of the abutment to the outside in both directions for the chamfers to appear
correctly.

Parametric Solid
Solid of Extrusion #8
Level: BR-OBM_FC_ConstructionLines ((none))

46) Repeat for the remaining steps.
47) Repeat steps 8 thru 45 for the East abutment.

48) The next steps are for creating the 6” chamfer between the bottom of the deck and the front of the diaphragms
between the beams.

49) Select another level, such as “BR_Constructions_Line"
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50) Looking at the front of an abutment and diaphragm, draw a “SmartLine” along the intersection between the
bottom of the deck and the front of the diaphragm.
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51) Right click and hold after selecting either the diaphragm or the deck and pick “Turn Level Off by Element”.

e

%

X

@

UispigyseL det

Displayset Clear

Cut to Clipboard
Copy to Clipboard
Paste from Clipboard

Delete Element
Turn Level Off by Element

Properties

52) Repeat so that both the deck and the diaphragm levels are turned off.

53) Select the “Place Line” command and snap to the endpoint of one of the lines just drawn.
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54) Type “F” to rotate the AccuDraw compass to a front view setting.

55) With the line locked in the negative “Z” direction, key in “0.5” and accept.

-
,":
N =] x

\

56) Draw a line from one of the two lines defining the path for the chamfer using the “Perpendicular’ snap.

57) Type “T” to rotate the AccuDraw compass to the top view.

58) With the tentative line locked in the “X” direction, type “0.5” and hit “Enter”.

-
S
< -~
— [ 050
Y [0.00
Z|o
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59) Move the line to the endpoint of the line defining the chamfer path.

60) Draw a line connecting the two additional lines to create the hypotenuse of a triangle.

61) Using the “Extend Line” tool, extend the hypotenuse 2” in both directions.

62) Move the horizontal and vertical 6” lines to the ends of the hypotenuse.
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63) Using the “Trim to Intersection” tool, close the triangle.

64) Convert the triangle into a single entity by using the “Create Complex Shape” command.

65) Draw a circle, sphere, or any temporary element at the endpoint of the chamfer path.

66) Turn off all levels except “BR-OBM_GirderSteel” and the active level.
67) Change your actual view rotation to “Top”.

68) Using the “Extend Line” tool, extend the Smart Line defining the chamfer path to the inside face of the fascia
web at each end. This line will define the path that we will be extruding our shape along.

Beam Segment1\ Bspline Curve
Level: BR-OBM_GirderSteel ((none)) |
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69) Dynamically rotate the view so you can see the triangle that you previously created.

70) Using the “Element Selection” tool, select the triangle and move to the endpoint of the chamfer path.

71) From within the “Modeling” workflow, under the “Solids” tab, select “Extrude Along”.

OpenBridge Modeler CONNECT Edition
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foea~-»42X
Mesh Content Analyze

)| & @Qﬁw

ar Extrude Extrude Thicken Revolve
Along

Create Solids (E)

4
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72) Change the “Alignment” to “Parallel”.

J.lp: Solid by Extrusion Along Path
Al
@
Alignment:  Parallel v
(O Lock Profile Rotation:  Design X v
O Start Distance: i
O End Distance: |0.000 X
N/
73) Select the path (SmartLine).
5 so
O Lock
O
74) Select the triangle which is to be extruded along the path.
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75) Accept the tentative solid if it appears correctly.

76) Turn on the levels for the deck and the diaphragm.
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77) Pick the “Unite” tool in the “Modeling” workflow under the “Solids” tab, within the “Modify Features” group.

TSI Tl
ot ) Subtract 1% By ~
Edit Modify Trim Delete

Feature Solid Solid (& Intersect Piece~ @ ~

Modify Features

78) With the setting as shown, select the deck and then the chamfer solid.

@ Unite Solids =

Qriginalss  Hide =
B Merge Parametric Solids

79) While holding down the “Ctrl” key, select the diaphragm (Note that they need to be selected in that sequence in
order for the resulting solid to take on the properties of the slab).

80) Left click to accept.

81) Repeat steps 48 through 80 for the other diaphragm.
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82) Turn all levels back on (Don’t forget the DecorationSpace levels).

83) If desired, select a “Display Style” such as “lllustration: Ignore Lighting” and dynamically rotate the view.
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Chapter 12 - Approach Slabs

We will be using the “Place Deck” command to place part of the approach slabs. The Approach Slab tools will be used
to place the ends of the approach slabs as well as the sleeper slabs. We will then use the “Place Barrier’ command for
the constant slope parapets on the approaches nearest to the abutments. To do this, we need to first place additional
support lines and approach reference lines defining the starting and stopping points of the two sections. We then must
copy and/or modify the deck templates before they can be used in our project.

1) Inthe “OpenBridge Modeler’ workflow, select the “Place”, then “Parallel” command in the “SupportLine”
group.

aborate Help

Terrain /¢ Place ¥ < Place Deck
Add Multi-Units X/ Middle Point
k‘ﬁ Parallel eam Layout
S X Multi

2) Ensure that the “Feature Definition” is set to “SupportLine”, and the “Offset” is set to “-14.000” ft.

JL‘

Main -~
Offset -14.000
Feature ~

Feature Definition Supportline

Name Prefix SupportLine
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Pick the West Support Line and ensure that the new support line is placed away from the bridge.

m W
- -

Enter Location ]

Data point to accept.

[ 1070+00

|
‘NW

i
& Main:Offset | SENI | [F
| _ jL_.“—“If 20
)+0( Ne7ad4s.afipll S @M 3 |
14,000 [fa———r B LI VT
| Ljrfit,; ::I .7:-'T,='{ . E{ |
' e _]E:_
, iﬂﬁiﬁﬁjﬂmfﬂ _;jﬂj;
- ‘
' Fi
| .1
! |
. i |
S & 4 kS
3 3 2 S
il = 2
= o S S
D I(BI D 3
S®" <N =W
V85 Rx S
N ~ N 2
oo n N B
~ =+ S+ U1y
SR® & -
NI L, N o
YN N N
m @ M :ﬁ O
P | =
P f .5
. | |
| l I
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5) Inthe “Approach Slab” group, select “Place Approach Ref Line”.

PR Q- -ox

6) Adjust the values in the toolbox as follows:
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e
o . c
° o Place Point el ‘o
"\ Place Path @
[ Place Barrier &
Accessory (F)  Approach Slab (G)
Jg Place Approach Refere... =
Main ~
Skew Angle 00°00'00"
& Length 100.000
Horizontal Offset 0.000
Locationlnput By Offset v
Station 1070+56.13
Offset From SupportLine 15.000
Location Start v
Direction Mode ~
Direction Mode Skew v
Feature ~
Feature Definition Approach Reference Lin« v

Name Prefix

Approach Reference Line
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7) Left click on the screen to accept the tentative location.

Sy NQO
=~
= e
m W

/"
- 08°LE

gl
o 5 et

8) Left click again to accept the reference line length.

T4 [9T,
sgzh
8+

[
S

Enter Line Point

& Main:Length | [N

Z

ar.
ET

1070400

9) Reset to end the command.

Page 122 of 149

OpenBridge Modeler CONNECT Edition
Chapter 12 — Approach Slabs — EXERCISES



Illinois Department of Transportation
Technology Policy and Support — CADD Support Unit

10) The approach reference line along with the corresponding station will appear.

0§°TI+ZL0T ‘gouypuoddng

R N T IR ——

11) Repeat steps 1 through 10 for the East end. (Note that you will have to change the “Location” to “End” within

the “Place Approach Ref Line”).

4@ Place Approach Refere X
Main Lo
Skew Angle 00°00'00"
Length 100.000
Horizontal Offset 0.000
Locationinput By Offset v
Station 1072+79.88

Offset From Suppertline 15.000

Location iy End v

Direction Mode ~
Direction Mode Skew ™

Feature ~
Fezture Definition Ppproach Reference Lini
Name Prefix Approach Reference Line
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12) Click on the “Utilities” tab and then “Decks” within the “Libraries” group.

" BrodEBRke-2 25 -

Utilities Reports and Drawings View Collaborate Help

A a = A [Sbecks| | columns &

G,
RM ProStructures = Templates Export OBamers R E

Steel ~ Bridge ~ v - Terrain  JC Beams &8 Piers &
perability (Q) Import/Export (W)
Decks (E1)
T “ » Manage Deck Templates

13) Expand the “lllinois DOT” group of templates and ensure that you have the following two templates:

. Template Creation - templates.xml

| e

=-"] Standard Templates
=1 _llinois DOT
¢ L3 Approach Slab near Abutment
£ Approach Slab near Approach Footing
------ O Approach Sleeper Slab
{3 Beam Slab
_ 5---0 Full Depth Slab
&-(] 051-0077
-] Deck Slabs

14) Copy and move the two templates to the previously created “051-0077" folder.
Template Creation - templatesxml [ Decks\Stan

| 2

tl;| Standard Templates
#-_] _llinois DOT,
= _l 051-0077 “
. -4 Approach Slab near Abutment
B O Approach Slab near Approach Footing

: £y Superstructure
@] Deck Slabs

15) Change the shoulder widths to 6.000 ft for both of the approach slab templates as was previously done for the
deck template.

16) Close the Template Creation dialog.
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17) Select “SleeperSlab” within the “Libraries” group.

amns &) Abutments [} Material

tings Q Wingwall

C
x Stiffeners £
-

3 & SleeperSlab N Cross Frames
Libraries (E)

18) Expand “Sleeper Slab” and “lllinois”, highlighting “lllinois Sleeper”.

19) Select “Edit” towards the top of the dialog box.

Sleeper Slab Templates

Selection

Sleeper Slab\lllinois\llinois Sleeper
Cpen Add Edit Copy Delete  Import | Export
4 5 Sleeper Slab

4 3 _linois

Maove

[ Winois Sleeper <fummn

eI IL P DS

Isometric Front/Rear  Left/Right  Top/Bottom

W=D e | +

20) Edit the values in the “Sleeper Slab Templates” dialog as follows and select “OK”.

Sleeper Slab Templates

MName: | lllincis Sleeper
Category: | _lllincis
Type:  Sleeper Slab

Sleeper Slab [l

Length ()

Depth ()

Width (")

Back Wall Depth (")

Back Wall Width (")

Back Wall Horizontal Offset ()
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L Referenceline Alignment | Front Face of Back Wall = |

37.000
10.000
120,000
0.000
37.000
0.000
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21) Close the dialog.

Illinois Department of Transportation
Technology Policy and Support — CADD Support Unit

Because of the way OpenBridge Modeler treats the approach slabs, the “Place Approach Slab” tool cannot place

two different sections across the length of our intended approach slab. This is why we have both an additional

Support Line as well as an Approach Reference Line. We will first place a deck from the abutment to the end of

where our constant slope parapet ends. We then can use the “Place Approach Slab” and “Place Sleeper Slab” tools

to complete the approach slab itself. This is then followed by the “Place Barrier’ tool which is what was used for

the deck of the bridge.

22) From the “Superstructure” group under the “Home” tab of the “OpenBridge Modeler” workflow, select “Place

Deck”.

ce ¥ | Place Deck

/e Wy Flace dvanced Deck

dify IE] Beam Layout
ine (R)

I Place Beam

\J Place Steel Tut

Place Deck (T1)

Place Deck By Support Lines

23) Edit the values in the “Place Deck” dialog box as shown below.

Deck
Template Name
Start Station Offset
End Station Offset
Horizontal Offset
Vertical Offset
Add Constraints
Chord Tolerance
Max Dist Between Sections
Analytical Deck

Deck Breakbacks
Left Start Breakback Distance
; Right Start Breakback Distance
Left End Breakback Distance
Right End Breakback Distance

Material

Deck Material

Feature

Feature Definition

Name Prefix

OpenBridge Modeler CONNECT Edition
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Superstructure

0.000

1.000
0.000
0.000
O

0.100

3.281

O

0.000
0.000

0.000

0.000

Concrete Supersti ...

Deck v

Deck
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24) Select the “...” to select the “Template Name".

25) Select the template, “Approach Slab near Abutment” from the “051-0077” group of templates.

Template Selection - templates.xml [ Decks\Standard

[=-{_] Standard Templates
@] _linois DOT
=-C1 0510077
- {3 Approach Slab near Abutment «
O Approach Slab near Approach Footing
- A Superstructure
-] Deck Slabs

26) Select the “SupportlLine5”, then “SupportlLinel”, then data point to accept with no constraints.

eg, ¢ :
b : E %_
g_g [ |Data Point to Con;:ue 3
Deck:Add Constraints l Mo " l
3 5 -
® o 3
=N = N »
=] S = L >
N = o S 2
3 S o © N N
h H N - u,\l o (:3 .
N+ ~ Tt U N U
O W D o W ~ o
. -“ . N ::h | o
&G g N ¥
a8 m S ;ﬁ
rad | i |
I |
.' J u‘
!
== = —
1070400 | | Bl Hedpeal BT —
P P
__.'_—__ _?1 —- _——

27) From the “Approach Slab” group, select “Place Approach Slab” .

"o Place Point %/ Place Approach Ref Line
O\ PlacePath & Place Approach Slab s
0 Place Barrier =« Place Sleeper Slab

Accessory (F) Approach Slab (G)

OpenBridge Modeler CONNECT Edition
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28) Complete the “Place Approach Slab” dialog with the data as shown with the “Approach Slab near Approach
Footing” in the “051-0077" template group .

|
et

JE-,: Place Approach Slab
Approach Slab

Location

Sync Wwith Deck

Template Name

Start Station Offset

End Station Offset

Honzontal Offset

Start Vertical Dffset

End Vertical Offset

Add Constraints

Cheord Tolerance

Max Dist Between Sections

DWEDPPFF’F’EDE.LQ
SHE R EE N
=3
&
; < »

Sleeper Slab

>

Approach Slab Breakbacks

Left Start Breakback Distance  |0.000

Right Start Breskback Distance

=]

000
Left End Brezakback Distance

=

=)

| Right End Breakback Distance |0.000

Material

Approach Slab Material Name | Concrete Supersti

,!

Feature
Feature Definition Approach Slab ~
Mame Prefix Approach Slab

29) Selecting a data point places the approach slab.

30) From the “Approach Slab” group, select “Place Sleeper Slab” .

cavation gooo Place Point P
“\_ Place Path &

[ Place Barrier

Accessery (F) Approach 5lab (G)

Place Sleeper Slab (G3)
o, Place Sleeper Slab

:
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31) Complete the “Place Sleeper Slab” dialog as follows:

J%::?E'EE'E"- — *
Place Start Slesper Slab
Template Name |I|Iinnis Sleeper |
Horizental Offset |1]'.'|:|'|:|'|]I |
Longitudinal Offset |D.'|]'ﬂ'|]' |
Confarm Back \wall \With Approach Top [
Conform With Approach Bottom
Edit Elevation Constraints |
Sleeper Length Adjustment Mone e
Apply Skew To Solids [l
Placement of End Sleeper Slab L
Flace End Slesper Slab [
) Vertical Offset From Slab Bottom 0.000
Material -
1 Material Name |Cnnu‘e¢e Structures |E
Pile Material | I
] Feature -
Feature Definition |Sleeper Slab w |
| Mame Prefix |Sleeper Slab |

32) Select data point twice to place the sleeper slab.

33) For placement of the first part of the East approach, select “Place Deck” from the “Superstructure” group.
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ce v | Place Deck

JC Place Be

/e lugy Place Advanced Deck Place Diaphrac

U Place Steel Tuk

dify E] Beam Layout
ine (R)

am

Place Deck (T1)
Place Deck By Support Lines
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34) Edit the values in the “Place Deck” dialog box as shown below with the template, “Approach Slab near

Abutment”.

OpenBridge Modeler CONNECT Edition
Chapter 12 — Approach Slabs — EXERCISES

@ Plac
Deck

Template Name
Start Station Offzet
End Station Offset
Horizontal Offset
Vertical Offset
Add Constraints

Chaord Tolerance

Max Dist Between Sections

Analytical Deck

Deck Breakbacks

x

s

Approach Slab ne|| ...

|-1.000

|0.000

|0.000

|0.000

[

[0.100

|3.281

[

Left Start Breakback Distance 0000

Right Start Breakback Distance [0.000

Left End Breakback Distance

|0.000

Right End Breakback Distance |ﬂ'.ﬂ'|]'|]'

Material

Deck Material

Feature

Feature Definition

| Name Prefix

Conere Supesi[]

~

| Deck

ki |

|Deck
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35) Select the “SupportLine4”, then “SupportlLine6”, then data point to accept with no constraints.

0 %)
| IS gL
i D
' g '8
i
‘- 5 EE
=3 5
) (D
= @ > &
| S S8a
f o O N
Ny I-: S
G N G Ra N
N+ R+
Oy o & N
Yo, NN
mQ me S
| N P
|

11073

36) From the “Approach Slab” group, select “Place Approach Slab”.

ePoint 5 Place Approach Ref Line

e PR & Place Approach Slab

e Barrier 2 Place Sleeper Slab
iory (F) Approach Slab (G)
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37) Complete the “Place Approach Slab” dialog with the data as shown with the “Approach Slab near Approach
Footing” set as the template. The only thing that should need to be changed is the “Location” to “End”.

&8 Place Approach Slab X

Approach Slab ~
Location L |Enc| v ‘
Sync With Deck L]

Template Name |
Start Station Offset |0.000 |
End Station Offset |0.000 |
Horizontal Offset |0.DDD ‘
Start Vertical Offset |0.000 |
End Vertical Offset |0.000 |
Add Constraints ]

Chord Tolerance |D.‘| 00 ‘

Max Dist Between Sections |3.28‘| ‘
Sleeper Slab L]

Approach Slab Breakbacks ~

Left Start Breakback Distance ~ [0.000

Right Start Breakback Distance [0.000
Left End Brezkback Distance  |0.000
Right End Breakback Distance [0.000

Material A
Approach Slab Material Name El

Feature N
Feature Definition |Apprna|::h Slab 7‘
Name Prefix |Approach Slab ‘

38) Selecting a data point places the approach slab.

39) From the “Approach Slab” group, select “Place Sleeper Slab” .

OpenBridge Modeler CONNECT Edition
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tPoint  ,u Place Approach Ref Line
: Path @ Place Approach Slab
:Barrier  « Place Sleeper Slab *-
r:m,r (F) Approach Slab (G)
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40) Complete the “Place Sleeper Slab” dialog as shown below. Note that the “Placement of Start Sleeper Slab” will
be toggled off and the “Placement of End Sleeper Slab” will be toggled on.

Mame Prefix

g'[i? Place Sleeper Slab o

Placement of Start Sleeper Slab ~
Place Start Sleeper Slab O <
Veertical Offset From Slab Bottom [0.000

Placement of End Sleeper Slab ~
Place End Sleeper Slab E
Template Name | llincis Sleeper |_
Horizontal Offset 0.000 ]
Longitudinal Offset [0.000 ]
Conform Back \wfall \wiith Approach Top []

Conform With Approach Bottom
Edit Elevation Constraints O
Sleeper Length Adjustment [None [v]
Apply Skew To Sclids O]

Material ~
Material Name |Concrete Structures |D
Pile Material | =]

Feature Ll
Feature Definition [Sleeper Slab @]

|Sleeper Slab |

41) Select data point twice to place the sleeper slab.

e - N
UL S Yo NS5
O AT Oor 0o

iring1
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42) Select the “Place Barrier’ command in the “Accessory” group.

‘ation

—

gio Place Point %/ Place Approa

“\_ Place Path @ Place Approa
0 Place Barrier & Place Sleeper

Accessory (F) Approach 5

Illinois Department of Transportation
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43) For the template, select the “39” Constant Slope Parapet LT’ and set the other values of the “Place Barrier”

dialog as shown below:

OpenBridge Modeler CONNECT Edition
Chapter 12 — Approach Slabs — EXERCISES

4% Place Barrier - X
Barrier ~
Template Name 39" Constant Slof ...
Start Station Offset 0.000
End Station Offset 0.000
Horizontal Offset 0.000
Vertical Offset 0.000
Material -~
Barrier Material Concrete Supersti ...
Pay Unit Volume v
Solid Placement -~
Chord Tolerance 0.100
Max Dist Between Sections 16.404
Template Orientation Vertical v
Start Cut Orientation Follow Skew v
End Cut Orientation Follow Skew v
Placement Surface Top v
Feature -~
Feature Definition Bamier v
Name Prefix Barmier
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44) Select the half of the approach slab nearest the West abutment.

45) Reset, then select a data point.
46) Click on “Select Guideline from List”.

Path Selection

Select Candidate: Data Point on
Candidate to add / Data Point on
selected Candidate to subtract/ Reset to

end selection

i

Candidate

&

Select Guideline from List I
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47) Zoom in on the left side to identify the curb line for the left parapet.

48) Select “P_12" and then “OK”.

Guideline Point B Y- T Y e H 1
Name

RO H-QFRHE B2 S
P_10.comer start
P_11
P_11.comerend

P_11.comer start

b P_12

OK Cancel

49) Select “OK” again.

Path Selection A

Candidate -

= %

Select Alignment
[ Select Guideline from List

# 0K Cancel

50) Select the “Place Barrier” command again.

51) With the dialog settings unchanged, select the approach slab section nearest to the East abutment.
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52) Reset and then data point.
53) Select “P_12" again from the “Select Guideline from List’ dialog and then “OK”.
54) Select “OK” again.

55) Repeat steps 42 through 54 to place the right barrier at the East and West ends of the bridge. Make sure that
you change the barrier template to “39” Constant Slope Parapet RT” and use the guideline point of “P2”.
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Chapter 13 - Parapet & Curb Tapers, DTM

1) To create the tapers at the ends of the parapets and curbs, we will be creating solids at each taper location and

subtracting them out from the OBM solids.
2) Turn off all levels except for “BR-OBM_Deck” and “BR-OBM_Barriers”.

3) Using the dynamic rotation tool, rotate the view so that you can see the top and end of the Southwest parapet.

4) Make an unused level active, such as “BR-OBM_Auxiliary”.

5) Inthe Southwest corner of the bridge, draw a line along the top of the Southwest parapet end.

A

6) Using the “Copy Parallel” command, enter the distance of “2.0” and select the line just drawn.
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7) Type “T” on the keyboard to rotate the AccuDraw compass to the top view settings.

8) Datapoint towards the bridge to copy the line 2.0 ft.

A
PN
Rls- 0,
Mode: Original ¥ L
Distance: | 2.000 =

[[) Use Active Attributes
Make Copy

/

Draw a line from the midpoint of the new line down an arbitrary distance to get it to end below the plane of the

9)
top of the parapet (Type “F” to rotate the AccuDraw compass).

O Length: | 1.043 X

OpenBridge Modeler CONNECT Edition
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10) Within the “Modeling” workflow, under the “Surfaces” tab, select “Compute Surface from Intersections”.

0510077 OBM Bridge.dgr
Drawing Aids Collaborate Help

>.< & E"_\.» Irﬁ‘ (>3 <3
5 YW \ @

x g (oX]
Surface Change planar Extract Compute
andlebar ¢« Surface~ gjice ¥ Surface~ g5
Surface Utiliti &5 |ntersections
o =50 & Curvature

11) Select the vertical line and the approach slab parapet solid. A point will be placed anywhere the vertical line

intersects the solid.

12) Delete the vertical line that you just created.

OpenBridge Modeler CONNECT Edition
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13) Move the horizontal line down, snapping the midpoint of the line to the point.

14) Select and move the original line down 5” (Remember to type “F”’ for the AccuDraw compass).

15) Using the “Extend” command, extend both lines 1.0 ft in both directions.

16) Draw lines connecting the two modified lines.
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17) Extend both of those lines 1.0 ft also.

18) Move the original two lines to the endpoints of the two newest lines.

19) Use the “Create Complex Shape” command to create a closed shape.
20) In the “Modeling” workflow under the “Solids” tab, select the “Extrude” command.

Er-odiEfkh«-» 23X -
ves Solids ces Mesh Contel

SINIZAC A AT N

orus Linear Extrude Extrude Thicken Revolve L
Solid Along

Create Solids (W)

v ol M A L

21) Extrude an arbitrary distance, such as 2.0 ft.
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22) Select the “Subtract” tool from the “Modify Features (R)" group.

Help

POy 8

Edit Modify Trim Delete
Feature Solid Solid (@) Intersect Piece @ -

Mudif_y Features (R)

23) Select the barrier first, then the shape we just created, then data point to accept.

>~

AccuDraw

x
Y 752336327
3 Z [459.056
| && subtract Solids ~ — X
Original Target: Hide Y,
Original Tool:  Hide he

B Merge Parametric Solids

24) Repeat to place the remaining three tapers.
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(In a similar manner, the tapers for the curbs will be created).

25) Turn on the level “BR-OBM_Approach_Slab” .

26) Zoom into an isometric view of the Southeast corner of the bridge, viewing the end of the curb.

27) Draw a line along the top of the Southeast parapet end.

Sj

28) Using the “Copy Parallel” command, enter the distance of “5.0” and select the line just drawn (Type “T” on the

keyboard to rotate the AccuDraw compass to the top view settings).

Mode: Original

Accubraw
X PO
Y [0.000
Z [0.000

/glé’ g1 0
a 5

29) Draw a line from the midpoint of the new line down an arbitrary distance to get it to end below the plane of the

top of the parapet (Type “F” to rotate the AccuDraw compass).

Length: | 1.043
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30) Within the “Modeling” workflow, under the “Surfaces” tab, select “Compute Surface from Intersections”. (Note
that if the command will not allow you to select the approach slab, you will need to convert it to a Smart Solid.
This is done by the “Convert to Solid” command in the “Solid Utilities” group in the “Solids” tab of the
“Modeling” workflow).

0510077 OBM Bridge.dgr
Drawing Aids Collaborate Help

& o R« 1\ < B
SRR Y o

Surface L Change planar Extract Compute o
andlebar Surface~  Sjice Y Surface~ @)

Surface Utiliti (:) Intersections

) 2 1"=50" &  Curvature

31) Select the vertical line and the approach slab curb. A point will be placed anywhere the vertical line intersects
the solid.

TN
e,

32) Delete the vertical line that you just created.
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33) Move the horizontal line down, snapping the midpoint of the line to the point.

34) Select and move the original line down 2” (Remember to type “F” for the AccuDraw compass).

35) Using the “Extend” command, extend both lines 1.0 ft in both directions.
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36) Draw lines connecting the two modified lines.

Line
Level: £

37) Extend both of those lines 1.0 ft also.

38) Move the original two lines to the endpoints of the two newest lines.

39) Use the “Create Complex Shape” command to create a closed shape.
40) In the “Modeling” workflow under the “Solids” tab, select the “Extrude” command.

E-odEE«r > F2X -

ves Solids f Iesh Contel
DM 7P S W

orus Linear Extrude Extrude Thicken Revolve L
Solid Along

Create Solids (W)

v el M A/
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41) Extrude the shape an arbitrary distance, such as 2.0 ft.

£

42) Select the “Subtract” tool from the “Modify Features” group.

Help

= Unite o @. '

D B & Se? 260

v = (5] Subtract l\"x D -
Edit Modify Trim Delete
Feature Solid Solid (&) Intersect Piece~ @ -

Modify Features (R)

43) Select the barrier first, then the shape we just created, then data point to accept.

B

Original Target: Hide he
L Original Tool:  Hide b
Merge Parametric Solids

44) Repeat to place the other three tapers.

45) Remember that if the “Subtract Solids” command will not allow you to select the approach slab, you will need to
convert it to a Smart Solid. This is done by the “Convert to Solid” command in the “Solid Utilities” group in the
“Solids” tab of the “Modeling” workflow).
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Technology Policy and Support — CADD Support Unit
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46) For the final step of the exercise, using the Reference dialog, attach the model named “Terrain” in the file
“0510077-OBM DTM.dgn”.
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