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Cli671 The class will focus on how to create model solids for tunnels in Autodesk AutoCAD
Civil 3D software. Users will learn how Civil 3D interacts with Autodesk Revit Structure software and
how to manipulate tunnel solids, obtain drawings, and create reports, volumetrics, and visualization
in Revit Structure. The class will also address on how to Place Rebar on Tunnel Solids in Revit
Structure . Finally, users will learn how to model a tunnel natively in Revit Structure and export it to
Civil 3D.

Learning Objectives
At the end of this class, you will be able to:

e Build tunnel solids in Civil3D

e Importing Civil3D solids into Revit

e Place Rebar on Tunnel Solids

e Compute Volumes, Drawings and Reports into Revit

e Create a Tunnel in Revit and export to Civil3D

About the Speaker
Transportation Engineer for Autodesk’s civil engineering and structural engineering
applications, including Civil 3D, Infraworks and Revit Structural. Responsible for pre-sales
presentations of Autodesk’s civil engineering/structural products as well as development of
techniques for improving and optimizing customer’s daily workflows. Proven history of civil
engineering software deployments at several DOT's, private and public companies in the US,
Canada, Latin America, Europe and the Middle East for more than 18 years.
Contact: edmundo.herrera@autodesk.com
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Build Solids in Civil3D

1. Using Civil3D, open the Tunnel.dwg file located under the class file directory.
The file contains a horizontal alignment, a profile surface and a proposed profile.

2. If the Tool Palettes Civil Metric Subassemblies is not displayed, press the Ctrl and 3
keys simultaneously from the keyboard to visualize it.

3. Select any tab from the subassemblies, right click and then select New Palette.

- | Metric Basic Subassemblies

4l Basiclane

Move Up
Move Down

View Options...
Paste

New Palette
Delete Palette
Rename Palette

Import Subassemblies...
[y BasIcCurbAndGUtter

Curbe [8aciane | Shautd | tanac | Basic Assem.l

A™ BasicSideSlopeCutD...

h‘i BasicGuardrail

A BasicSidewalk

.‘ BasicBarrier

. % SimpleNoiseBarrier

Metric Basic Subassemblies

”H Retaini... hrench ...IConditi...l Generic ]Daylight]

4. Type in Tunnel. A new Tunnel tab should be part of the subassemblies.

5. From the Tunnel tab, right click on the RIGHT gray column and select Import
Subassemblies...
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Move

Size

Close

Allow Docking
Anchor Left <
Anchor Right >
Auto-hide
Transparency..
New Palette
Rename

Customize Palettes.
Customize Commands.

Import Subassemblies.

Civil Imperial Subassemblies
v Civil Metric Subassemblies

Civil Materials

Civil Multiview Blocks

Annotation and Design

Samnles

diti..| Generic | Daylight| Curbs |Medians|Should..| Lanes | Tumnel | Basic |Assem.. |

Ciniil Matri

6. Select the Tunnel.pkt file from the working class directory. Import it to the Tunnel Palette.

7. From the Civil3D ribbon Home tab, select Assembly > Create Assembly.

Manage Help Add-Ins Express

nt~ @ Intersections ~ Ef Profile V

.55* Assembly ~ —ff Sample |
S Bcti
% Create Assembly retion’}

n - B Secti

- BE,
Add Assembly Offset

8. Keyin Tunnel on the Name field, and select OK. Place the marker anywhere on the file.
/A Create Assembl =)

Name:

Tunnel
Description:

P

Assembly Type:
[[}rher VI
Assembly style:

Code set style:

L1 All Codes -

Assembly layer:

C-ROAD-ASSM

0K H Cancel H Help ]
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9. Click on the Tunnel name on the subassemblies menu, the properties dialog box will
appear and click on the marker. The tunnel subassembly will appear on the drawing:

ossector = [

Information -
Descripti... =
Show To... |Yes

Basic | Assem...

‘ General =

True Color|O ByLayer
Layer L 1]

Linetype |—— Bylay...
Linetype ..[1.000

Plot style |ByColor
Lineweig... Byla...
Data rs
Default L...|Last

Default L..| 10.000
Geometr...| NET

.NET Clas..|Subassembl...
NET Ass... |C\Program...
ADVANCED =
Parameters =

in e cnn.

Medians | Should...

Extended Data

Object Class
teric | Daylight| Curbs

[(= Properties
¢ Subassemblies

Close the properties dialog box.

10. From the Ribbon, select the Home tab > Corridor command. Type in Tunnel under
Name, select bl for the Alignment and Profile and Tunnel for the Assembly. Do not mind
about the Target Surface and turn on Set baseline and region parameters. Select OK.

|A Create Corridor &J
Name:
Tunnel
Description:
Corridor style:
Corridor layer:
C-ROAD-CORR
Alignment:
bl -
Profile:
b o -
Assembly:
Yol -
-
Target Surface:
<none> -
[] Set baseline and region parameters
[ oK H Cancel ] [ Help ]
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11. Set the Start Station to 8+500.00, End Station to 12+200.00 and the Frequency on
tangents to 100.00. Select OK. The tunnel corridor is modeled.

@ l Add Baseline ] l Set all Frequencies ] l Set all Targets I

Name Alignm... Profile  Assem.. Start Station End Station Freque Ta
EE|5 [# BL- bl - (1) bl 0+000.00m 25+868.18m

%m--l

«| I | [

Select region from drawing Lock Regions To: [Geometry Locking ']

[ 0K ] [ Cancel ] [ Apply ] I Help I

12. From the Toolspace menu, select the Toolbox tab. Expand the Miscellaneous Utilities >
Corridor Solids menu.

= & e E
Reports Manager
8 Subscription Extension Man..,
-7 Miscellaneous Utilities
=48 Corridor Solids
"¢l Extract Corridor Solids
B CACE™ Translator

Settings Prospector

Toalbox

13. Right click on Extract Corridor Solids and select Execute.

= P B O@
i} Reports Manager
8 Subscription Extension Man..,
-8 Miscellaneous Utilities
=4 Corridor Solids
[ Extract Corridor Soj
B¥ CAICE™ Translator

Refresh
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14. Highlight the first row on the dialog box and select the Add All Baseline Regions option.
The Regions, Start Station, End Station values are automatically computed.

#& Create Solids Fro -Lw
) Region Option Cormdor
' -

Output Options . Tunnel o, &
Name Start Station End Station Color Layer Name ...
=) BL-bl- (1) ] Bylayer <[Subasse... [

= Region: 8+500.00m - 1.. 8+500.00m 12+200.00m
= Tunnel 8+500.00m 12+200.00m [ Bylayer <[Subasse.. [P
£} Tunnel
=t Shapes
‘- Shape - OT... [ ByLayer <[Subasse.. [P
[ Pick Region By Line Crossing ] | Add All Baseline Regions
< Back I Mext > ] [ Create Solids I [ Cancel I I Help ]

15. From the left side of the window, select Output Options and select Add to a new
drawing. Name the file Solids.dwg and place it under the working class directory:

Create Solids Fro
-

Region Option

Create object Type

p Output Options
AutoCAD 3D Solids (based on coridor sampling)

Output destination options

(T Insertinto current drawing

(@) Add to a new drawing

C:AU2013\Solids.dwg|

Select Create Solids from the bottom of the dialog box. The Solids file is created. Select
Cancel at the bottom of the dialog box.
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16. Open the Solids file recently created. Zoom Extents to visualize the content. The tunnel
solids are displayed. Right click on the solid and select Object Viewer. The tunnel solid is
visualized:

17. Close the Object Viewer window.
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Importing Civil3D Solids into Revit

Creating Families in Revit from Solids.

1. Startup Revit Structure.

2. On Revit's main menu, create a New Family using the Generic Model.rtf template file.

Select Open.

New Family - late Fil

Look in: [ b English_I

| & B ¥ B vews -

-
Name

Generic Model Adaptive.rft
Generic Model ceiling based.rft
Generic Model face based.rft
Generic Model floor based.rft
Generic Model line based.rft
Generic Model Pattern Based.rft
Generic Model roof based.rft
Generic Model two level based.rft
Generic Model wall based.rft

— Preview
Date modified =

2/1/2013 3:49
2/1/2013 3:49 1
2/1/2013 3:49 oo
2/1/2013 3:49 |
2/1/2013 349 F | !
2/1/2013 3:49F =

2/1/2013 3:49F

2/1/2013 349 F

2/1/2013 3:49

\ Generic Model.rft

2/1/2013 349 1

hting Fixture ceiling based.rft

hting Fixture wall based.rft

hting Fixture.rft

Linear Lighting Fixture ceiling based.rft
linear | inhting Fixture wall based.rft

< 1

File name: Generic Model.rft

2/1/2013 3:49 ¢
2/1/2013 3:49 ¢
2/1/2013 3:49 ¢
2/1/2013 3:49 ¢
217M3 %4::['

Files of type: Family Template Files (*.rft)

3. Select the Manage Tab > Project Units Command. Change the Length Units to Meters,
Rounding to 2 decimal places. Select OK.

-

-
Format ]

Use project settings

Units: [Meters
Rounding:

| |2 decimal places ~||0.01
Unit symbal:

None -

[ suppress trailing 0's
Suppress 0 feet
Show + for positive values
|| use digit grouping

Suppress spaces

Rounding increrment:

[ 0K

Cancel
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4. Change the Area to m2,Select OK.

Project Units @

Discipline: Common -]
Units. Format i

Length 123457 m] o

Area 1234.57 [m?]

Volume 1234.57 [m’]

Angle 12.35°

Slope 12.35°

Currency 1234.57

Mass Density 1234.57 kg/m®

Decimal symbol/digit grouping:

o] o) e ]

5. Select the Insert Tab from the Ribbon, Import CAD command. Select the Solids.dwg file
created on the previous exercise located on the working file directory. Select the Import
units to meter, leave the rest of the default values. Select Open.

!l « 1 P
File name: Solids.dwg -
= | Files of type: |DWG Files (*.dwg) v]
D Current view only Colors: Preserve hd Positioning: lAuto - Center to Center VI
Layers/Levels: Flace at: [Ref. Level VI
Import units: 1.000000 [/] Orient to View
Correct lines that are slightly off axis l Open l ’ Cancel l

6. Disregard the Import Geometry Not Visible message by selecting Close. Close as well
the warning window that appears upon importing.

7. From the Project browser on the left side of Revit, select under Floor Plans > Ref. Level.
By doing so, the Properties window appears at the top. Scroll down until you find View
Range Edit...
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Title on Sheet 7
Referencing S...

Referencing D...
Extents

Crop View |

Crop Region .. [[] =
Edit... o
Associated Le... | Ref. Leve E

»

View Range |

[P

Select the Edit... button. Change the Top, Bottom and Level values to Unlimited. Select

View Range l&]
Primary Range
Top: [Unlim\ted V] Offset: | 2.2800
Cut plane: Associated Level (Ref. Leve Offset: 1.2192
Bottom: [Unlim\ted V] Offset: | 0.0000
View Depth
Level: [unlim\ted V] Offset: | 0.0000
[ oK l l Cancel l l Apply l l Help ]

8. Click anywhere in the blank space on the screen. On the left side of the screen, in the

Properties window, turn on Can host rebar.

Properties

Family: Generic Mode VI

Constraints
Host

Structural
Can host rebar

m

Identity Data
OmniClass Nu... |

OmniClass Title

Other

Properties help

Apply

10
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9. From the upper left corner of Revit, select the R icon > Save As> Family. Name the file
Tunnel.rfa. Place it under the working file directory. Select Save.

!| < | 11 | v

File name: Tunnel.rfa

-
- Files of type: ’Family Files (*.rfa) '] Options...
e ][ s |

10. From Revit, select R icon > Close.
Place Rebar on Tunnel Solids

Transverse Rebar

1. Select New Project. Use the Structural Template File. Select OK.

New Project e 2% |

Template file

[Stru ctural Template '] Browse...

Create new

(@) Project (") Project template

2. From the Screen, select with the mouse all the default symbols. Select the delete key on
the keyboard to erase all existing symbols delivered with the template. Select OK to

accept.

3. Select the Manage tab from the ribbon > Project Units. Change the Length and Area,
values to the same settings as done in the families. Select OK.

11
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Project Urits =
Discipline: Commen -]
Units Format =
Length 1234557 [m] =
Area 123457 [m?]
Volume 123457 [m?]
Angle 1235°
Slope 12.35°
Currency 123457
Mass Density 1234.57 kg/m®
Decimal symbol/digit grouping:
] e [t

4. From the Structure tab, select Component > Place a Component. From the new created
tab select, Modify | Place Component > Load Family. Load the Tunnel.rfa file created on
the families section. Select Open. Click anywhere on the blank drawing Level 2 window.
Close the warning window.

5. From the left side of Revit, under the Project Browser window, highlight the Level 2
Structural Plan view. By doing so, the Properties window appears at the top. Scroll down
until you find View Range Edit...

Title on Sheet -
Referencing 5...

Referencing D...
Extents

Crop View O

Crop Region .. [

View Range | Edit...

Associated Le... : Ref. Leve B

[l [

»

m

12
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6. Select the Edit... button. Change the Top, Bottom and Level values to Unlimited. Select

OK.

.
View Range l&]
Primary Range
Top: |Un|im\ted v| Offset: | 2.2860
Cut plane: Associzted Level (Ref. Lew + Offset: 1.2192
Bottom: |unl|m\ted V| Offset: | 0.0000
View Depth
Level: |Un|im\ted v| Offset: | 0.0000
[ oK l | Cancel | | Apply | | Help ‘

The tunnel solids are now visualized on the Level 2 window.

7. Zoom to the upper left corner of the tunnel:

8. From the Ribbon, select under Structure tab > Work Plane > Ref Plane

13
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9. From the Modify | Place Reference Plane command, select the green line with the arrow
icon (Pick Lines), and select the middle longitudinal line to become a new reference
plane.

10. From the View tab, select the Section command. Place the Starting point at the top of
the solid, drag the symbol down until the symbol locks visually perpendicular to the
reference plane. A new section view is created.

14
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11. Double click on the section symbol. The section view is automatically opened:

12. Select from the Structure tab > Work Plane > the Ref Plane command. From the Modify |
Place Reference Plane command, under the Draw command, select Line

Structure  Architecture  Insert Annotate  Analyze Massing & Site Collaborate  View  Manage  Extensions  Modify | Place Reference Plane

e . =\ i o 11 A
b Ko 08 B QL IPP =™ 0= 2% -
> ' — 8 i
. = Sar- = 8&- + On — B8 6] — -
o B v yor e #B OIS
= B Qwein- & ¥ O I == % =
Select « | Properties | Clipboard Geometry Modify View Measure Create 1 Draw
Modify | Place Reference Plane Offset: 0.10

Type 0.10 for the Offset located at the bottom left of the Modify |Place Reference Plane.

13. Draw a line representing the reference plane from the external bottom left corner of the
tunnel to the external right corner of the tunnel. Notice that the reference plane will be
offset 0.10 as desired (representing the cover):

15
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14. Select the tunnel. The tunnel is highlighted and the ribbon is updated. Notice under the
Modify|Generic Models that the Rebar command is now available:

Modify | Generic Models

U0z oo = B S go

O jT 2 @D"D Edit | Pick Rebar
®
Reinforcement -

Family | New Host
Modify Create Mode

=

e

View Measure Host Model

15. Select the Rebar command. Disregard the window by selecting OK. On the Modify|
Place Rebar tab, select the Sketch Rebar command:
I Modify | Place Rebar

E;I @ 0@ rm | Lavout | single S

1 b4
Load || Parallel to | Parallel Perpendicular| |Sketchll
Shapes |Work Plane| to Cover| to Cover Re¢ Sketch Rebar Shape on Work Plane

Create Family Placement Orientation Opens the sketch editor for the rebar shape.

Press F1 for more help

16. On the left bottom corner, Revit is prompting to Pick Host for Rebar. Select the tunnel.
Disregard the window by selecting OK.

17. On the Modify| Create Rebar Sketch, under the Draw tab, select the first icon on the
second row, Center — ends Arc . TURN ON Radius. Type 5.70

Wodity | Create Rebar Sketch DR
N « = El&m‘% Du;:nof} i —. X':’:U@G’f@‘
Modify II i TN 2 O_—_Ih ﬂ_’n@“ . f o I SAC e X
— 5 + EER =
Select « | Properties | Clipboard Geometry Modify ‘ View Measure Create Mode Draw Rei
| TIchain_ oftser| 00000 | [¥Radiys; 57000

16
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18. For the Center Point, select the intersection of the planes:

N
Fasy

19. For the Arc Start Point, select the left side. Revit will automatically snap to the reference
plane at the correct radius from the Center:

17
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20. For the Arc End Point, select the right side. Revit will automatically snap to the reference
plane at the correct radius from the Center:

11.4000

57
Iy

21. The rebar is placed at the desired radius on the inside of the tunnel. Press escape to
finish laying out the rebar:

180.000°

18



Tunneling Design in Autodesk® AutoCAD® Civil 3D® and Autodesk® Revit® Structure

22. To finish the command, select the green check mark on the Mode tab:

PR

| Modify | Create Rebar Sketch [«]~
X/ THGO -

P T
SO X
=

eate | Mode | Draw

23. The transverse rebar is created on the tunnel.

19



Tunneling Design in Autodesk® AutoCAD® Civil 3D® and Autodesk® Revit® Structure

24. Repeat the same process for the external transverse rebar. Use a 6.20 Radius:

25. At the very top of the menu, select the house icon to open up a 3D view:

EHG@ - Q-7 2 - OA G- &G

L

Modify

Select = ‘

‘g Visibility/ Graphics [o]) Show Hidden Lines > Render

r

]
ViewJ = Filters [£ Remove Hidden Lines | 23 Render inCl
Templates =~ Thin Lines & Render Galli
Graphics

20
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26. Navigate to the top left corner on the tunnel. Use the Cube to rotate the tunnel view to
visualize the rebar in isometric:

27. Click on any of the rebar elements. Notice the Ribbon changing to Modify | Structural
Rebar. The layout for the moment is Single.

Analyze Massing & Site  Collaborate  View Manage Extensions Modify | Structural Rebar o

O A EJ\ LJ‘ ca dle . . [ ] [_ 1 ] Layout:  Single ~ Ij 1l
B & bl Bl = - @ B[] | 'y BB o
i O o ;T e a 7= A Edit  Edit = Pick New
+ Q o= 2o W Sketch Family Host
Modify View | Measure Create Mode Rebar Set
-

21
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28. Change the Layout to Fixed Number. For the Quantity, type in 1000.00

o

Modify | Structural Rebar

Fixed Number

Layout:

Quantity: | 1000|

=
Edit

Sketch Family

Edit

bar Set

Re

Mode

2ate

One thousand rebar elements are placed along the tunnel.

29. Repeat the same process for the other transverse single rebar element:

22
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Longitudinal Rebar

1. Switch to Section 1 (Project Browser in Revit > Sections > Double click on Section 1)

2. From the View tab, Create a Section View along the Vertical Reference Plane:

23



Tunneling Design in Autodesk® AutoCAD® Civil 3D® and Autodesk® Revit® Structure

3. Double click on the symbol to open up Section View 2. Zoom to the left side of the
tunnel:

4. Highlight the BOTTOM rebar set. Right click and select Hide in View > Elements. The
bottom transverse rebar set is hidden from the section view.

H Cancel

Repeat [Hide Elements]

i Recent Commands 4

Toggle Visibility
I Select Rebar by Schedule Mark

Hide in View 4 Elements
M Override Graphics in View 4 Category

Create Similar By Filter...

L Edit Family

Select Previous
Select All Instances 4

24
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5. Highlight the Tunnel Solid. From the Modify | Generic Models tab, select the Rebar
command. Select Sketch Rebar and select the Tunnel Solid again. Select the Line
command from Modify | Create Rebar Sketch > Draw

SRR T S

| Modify | Create Rebar Sketch ol

X 45860

Qﬁ - M

eate | Mode | Draw | Rei

6. To place the line start point, zoom closely to the left side of the tunnel visualizing the first
top transverse rebar.

25
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7. Select the intersection of the transverse rebar with the longitudinal line of the solid.

8. Drag the line to the right, zoom out and find the last transverse rebar on the right side of
the tunnel to finish the first longitudinal rebar:

9. Press the escape key to exit out of the command. Select the green check mark under
Modify | Create Rebar Sketch to finalize placing the rebar. The longitudinal rebar at the
top layer of the tunnel is placed.

26
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10. Switch to Section 1 (Project Browser in Revit > Sections > Double click on Section 1).
Zoom to the center at the top layer transverse rebar location. Notice the dot depicting the
longitudinal recently placed rebar.

—

——
— T~

11. Select the Longitudinal bar (Data point from left to right to encompass the entire rebar).
The ribbon changes. Select the Modify | Structural Rebar tab > Array icon (Four
squares)

Analyze Massmg&Slte Collaborate  View Manage  Extensions MDdlfy!Structural Rebar o

J_ﬂ_ D[ D‘y e oie %9 . — . B%ﬂ[ Eﬂ Layout:  Sing

{4
+ O~ == . = D—'D it Edit
o - == = . I
o)) IIT St e ‘/}\ —tch Family
Modify L RO Mode
Z| Creates a linear or radial array of selected elements.

| Press F1 for more help | E:§ Video is loading... ‘

«

27
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TURN ON THE RADIAL ICON on the top bar. Turn on Group and Associate. Type in 10
for the Number. Move To: Last and click on the PLACE button to establish the Center of

Rotation.
....... y - _ ch T [T — - = . .
Bl |~ % @on- g4 79 O 7T 22 x ' g
Select « | Properties | Clipboard | Geometry | Modify | View |Measure | Create | Mode | Rebar Set
Group and Associate  Number: 10 Move To: (") 2nd @) Last Angle: Center of rmation: Default
Properties x ‘ |
i ~N

After clicking Place on the Center of Rotation, select the intersection of the two reference
planes:

Immediately thereafter place a data point on the Vertical Reference Plane:

28
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Immediately thereafter place a data point on the Horizontal Reference Plane to the Right
of the Symbol:

Place a data point anywhere on the blank screen.

The rebar arrangement has been placed on the Tunnel Solid to the right of the symbol:

Work Plane

29
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12. Repeat the same process to create an array to the left of the symbol. Both sides should

now be completed:

)
)

13. Switch to the Section 2 View. Zoom to the left top corner of the solid:

14. From the bottom of the Window, select the light bulb icon: Reveal Hidden Elements:

I T T
i T t
D% & &K |mm
ects. Reveal Hidden Elements i

30
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15. The bottom transverse element is revealed.

Highlight any of the transverse elements. Select Unhide in View > Elements.

Hide in View L4
Unhide in View
Cverride Graphics in View

-

Elements
Category
By Filter...

-

Create Similar

Edit Family

Select Previous

Select All Instances 4
Delete

Find Referring Views

Zoom In Region
Zoom Out (2x)
Zoom To Fit

Previous Pan/Zoom
Next Pan/Zoom

v Properties

At the bottom of the window, click again on the light bulb icon Close Reveal Hidden
Elements. The bottom rebar elements are now re-visualized on the Window.
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16. Repeat steps 4-15 isolating the top Transverse rebars and placing the longitudinal rebar
elements at the bottom layer of the tunnel to complete the model:

Annotation in Revit

1. Switch to Section 1. From the Annotate tab, select Radial Dimension
ecture Insert Annotate  Analyze Massing &

r_’i (%, Radial ~ Spot Elevation
l._"‘E,_.ZI Diameter  ~# Spot Coordinate U
{7 Arc Length ™ Spot Slope Sy

Nimencinn » |

\ngular

2. Select the inside Rebar arc:

32
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Select the Center of the tunnel. The Radial dimension is placed:

3. Repeat the dimension for the External Transverse rebar:

33
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4. From the Annotate tab, select Spot Elevation. Place elevations at the bottom and top of
the tunnel:

4?54.3%

4758 .06

_

5. From the Annotate tab, select Tag by Category. Turn on Leader. Highlight any of the
transverse rebars and place it outside of the tunnel. Escape to exit out of the command:

e — " " -
Cope ~ I} AL | ca oo {7] o
E:L P ] @ ] .f& D[_ ‘,;? * - ==
et~ % 8- — VU oo g
f_. u = Lo + U_" _—_‘| oo O —]
> = = T -
- B @on- & (O O =) 2 % f @
Clipboard | Geometry . Modify | View | Measure | Create
{orizonta * |Tags..|[¥]Leader Free End » | [ 12.7 mm

— r -
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6. Highlight the default rebar annotation. On the left side of Revit, under Properties, select

Edit Type.

l= Horizonta v [|leader Free End

’roperties X
Rebar Tag -
Type

Structural Rebar Tags ~ 58 Edit Type

Graphics B

Leader Line bl

Orientation { Horizontal

roperties help Apply

?roject Browser - Projectl X

¢ =

Under Type Properties, turn off Type, Turn on Quantity Type & Spacing — 2 Line and for
the Leader Arrowhead, select Arrow Filled 20 Degrees. Select OK.
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Type Properties @
Family: [Rebar Tag -] Load...
Type: [Tyee v [ owlcate...
Type Parameters
Parameter Value |
Graphics
Type ]
Type & Spacing 0
Quantity Type & Spacing - 2 Line
Quantity Type & Spacing - 1 Line :[]
Quantity & Type =
Leader Arrowhead Arrow Filled 20 Degree >
Cermen] [ o o]

7. The rebar is now annotated with diameter, number of elements:

4784.33
&

A4758.06
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Reporting in Revit

1. From the Project Browser on the left side of Revit, right click on Schedule/Quantities and
select New Schedule/Quantities:

2. Onthe New Schedule window, select the Structural Rebar Category on the left side.

Project Browser - Projectl x

Level 2 o
Level 2 - Analytical
Site
= 3D Views
Analytical Model
13D}
=1-- Sections (Building Section)
Section 1
Section 2
Legends E

=]
Sheet New Schedule/Quantities...
91 Famil New Graphical Column Schedule...

[® Group New Material Takeoff...

== Revit MNew Sheet List...
_ New Note Block...
psatciasdy MNew View List..
I

Type Tunnel Rebar Schedule. Select OK:

New Schedule

Filter list: Structure -
Category: Name:
Structural Connections »  Tunnel Rebar Schedulg|

Structural Fabric Areas
Structural Fabric Reinforcen
Structural Foundations
Structural Framing
Structural Internal Loads
Structural Loads

Structural Path Reinforcem..
Structural Rebar

Structural Stiffeners

(@) Schedule building components

(") schedule keys

Phase:

Structural Trusses 3 INQ'W Eapshpchion

Walls

-

L1} r

o] [ [
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3. On the Schedule Properties Window, Add the Bar Diameter, Total Bar Length, Quantity

and Reinforcement Volume

p

Schedule Properties

=)

Fields |Fi\ter | Sorting/Grouping | Formatting | Appearance|

Available fields:

Scheduled fields (in order):

Material -
Model

0

Phase Created

Phase Demolished

R

Shape

Spacing

Style

Type

Type Comments

Type Mark

URL -~

m

Edit. Delete

Select available fields from:

l Structural Rebar w7

[ Jinclude elements in linked files

Add --=> Bar Diameter
Total Bar Length

Quanti
P
Reinforcement Volume

|

Add Parameter...
Calculated Value...

Edit Delete

[ ok |[ cancel |[ hep

|

"

e

4. Select Calculated Value... Type Reinforcement Volume (LBS). For the formula, select
with the three periods Reinforcement Volume. Place parenthesis around the
Reinforcement Volume and complete as follows: (Reinforcement Volume *

0.000578704) * 490 / 1 CF. Select OK

-

-
Calculated Value ﬂ
Hame: Reinforcement Volume (LBS))
(@) Formula (") Percentage
Discipline: [Common v]
Type: [Number v]
Formula: (Reinforcement Volume * 0.0005 E
0K ] l Cancel ] l Help ]
S — J
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5. The report is created:

<Tunnel Rebar Schedule>

Tunneling Design in Autodesk® AutoCAD® Civil 3D® and Autodesk® Revit® Structure

A B C D E
Bar Diameter : Total Bar L engt Quantity Reinforcement | Reinforcement
0.50" 58750 - 0" 1000 13842643 in® 22 716789
0.50" 63916 - 8" 1000 16060010 in® @24 71349
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 14 693501
0.50" 12138 - 10" 1 28601.45 in* 4693501
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6. Right click again on Schedules/Quantities, select New Schedule/Quantities. Select
Generic Models for the category. Type Concrete Volume for Name. Select OK

=)

Filter list: Structure

Category: Name:

- Floors »  Concrete Volume|

- Generic Models

- Grids (@) Schedule building components

- Levels
(") Schedule keys

--Mass

- Parts
- Ramps
H-- Roofs
- Stairs

- Structural Beam Systems
- Btructural Columns
- Structural Connections

- Structural Area Reinforcem..

kKey name:
|

Phase:

[ New Construction

7. Select Volume for the Available Fields. Select OK.

@

Fields ‘Fmer |Somng!Groupmg | Formatting | Appearanoe|

Available fields:

Scheduled fields (in order):

Family and Type
Keynote

Level
Manufacturer
Mark

Model

OmniClass Number
OmniClass Title
Phase Created
Phase Demolished
Type

Type Comments

Type Mark
bv

| Edit... | | Delete

Select available fields from:

| Generic Models v

Include elements in linked files

Volume

Add Parameter...

Calculated Value...

| Move Up | ‘ Move Down |

0K H Cancel H Help .]ﬁ
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8. The concrete volume report is created:

<Concret

a \VVnhimse
A

| Volume |
196720708 CF]

Drawing Composition in Revit

1. From the Project Browser on the left side of Revit, right click on Sheets (all) and select
New Sheet:

M= sheets Gzl 4]

B@ Families New Sheet..

4;3---[@1] Groups

: Browser Organization...
== Revit Lin

Search... 0"

2. Onthe New Sheet dialog box, select Load...Scroll down to the bottom of the available
directories list. Double click on Titleblocks. Select D 22 x 34 Horizontal.rfa. Select Open.

Select OK.
I8 Load Family — R 2R
Look in: l ks Titleblocks ~| 4= E} X E—‘., Views =
- Preview
“ -~ |  Name Date modified
A85x11 Vertical.rfa 2/1/2013 3:50 PM —
B 11 x 17 Horizontal.rfa 2/1/2013 3:50 PM ;
(ﬂ € 17 x 22 Horizontal.rfa 2/1/2013 3:50 PM
- fI£] D 22 x 34 Horizontal.rfa 2/1/2013 3:50 PM =
My Computer E 34 x 44 Horizontal.rfa 2/1/2013 3:50 PM
‘Fﬁ E1 30 x 42 Horizontal.rfa 2/1/2013 3:50 PM
=
My Network...
< I | D
File name: D 22 x 34 Horizontal.rfa -
- Files of fype: |All Supported Files (*.rfa, *.adsk) v]
l Open I [ Cancel
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3. From the available Sections list, drag the Section 1 view to the drawing sheet.

Properties

Viewport
Title w Line

Graphics

Viewports (1) v‘ 8 Edit Type

View Scale 1/8"=1-0"
Scale Value 1: 196

Display Model  Normal

Detail Level Coarse

Parts Visibility = Show Original

Detail Number 1

Rotation on Sh... None

Project Browser - Projectl

Properties help App

Work P

Site
23D Views
Analytical Model
{30}
= Sections (Building Section)
Section 1

4. Drag the Tunnel Rebar Schedule to the current Sheet.

Autodesk’ Revit

vilip Vi i i i

{
:
i

Project Name

Owner

Unnamed

Autodesk Revit

;
:
t

v g e

Note that if any of the rebar diameters change, the schedule will be automatically updated.

5. From the R icon in Revit, select Save. Save the .rvt project on the class working

directory.

42



Tunneling Design in Autodesk® AutoCAD® Civil 3D® and Autodesk® Revit® Structure

Creating a Tunnel in Revit Native Format
Creating a Typical Section inside a Revit Family
1. Close any families or projects currently open in Revit.
2. From Revit's main menu, create a new project using the Generic Model.rtf from the

default English directory. Select Open

=~

New Family - late Fil

V]‘iqu Views =

ra o Preview
“ | Name Date modified

Furniture System.rft 2/1/2013 3491
Furniture.rft 2/1/2013 3491 |
Generic Model Adaptive.rft 2/1/2013 3491
Generic Model ceiling based.rft 2/1/2013 3491 |
Generic Model face based.rft 2/1/2013 3:49¢F !
f—j Generic Model floor based.rft 2/1/2013 3:49 ¢ E
T = 2/1/2013 3:49 ¥

2/1/2013 3:49 1

Look in: [ | English_L

= | [ElGeneric Model line based.rft
My Computer Generic Model Pattern Based.rft

a

My Network...

1

Generic Model roof based.rft
Generic Model two level based.rft
Generic Model wall based.rft

2/1/2013 3:491
2/1/2013 3:491
2/1/2013 3:491

‘ Generic Model.rft

2/1/2013 349 |

Lighting Fixture ceiling based.rft
Lighting Fixture wall based.rft
linhtina Fixture.rft

< 1

2/1/2013 349

2/1/2013 349

2017201334917
»

File name: Generic Model.rft

Files of type: [Famiby Template Files (*.rft)

Cam | om

3. From the Create tab, select the Model Line command. From the Modify | Place Lines
tab, select the second icon on the second row from the Draw menu. Turn on the Radius
field and type in 15.00’:

_

—

-

r =1

Measure

SBEEEO . g
& ‘.‘ﬁr - Ge

«}'ﬁ @ > K

Create

-

Draw

T [¥] Radius; 15" 0"
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4. Place the center at the intersection of the reference planes, place a data point to the
right and sweep the arc to the left

736443’

Until the arc is locked to 180 degrees. Press the Escape Key to exit the
command:

180.000°
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5. Click on the arc. The dimensions are visualized:

180.000°
=

6. Click on the horizontal line dimension icon to make the temporary dimension,
permanent. Press the Escape key.

7. Click the dimension line. The horizontal menu from the ribbon changes. Click on Label
and select <Add parameter...>

Label: <None> 52 Instance Parameter

<Add parameter...>
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8. From the Parameter Properties, under Parameter Data, type in Inside Radius. Select
OK.

Parameter Properties &J

FParameter Type

0 Family parameter
(Cannot appear in schedules or tags)

() Shared parameter

(Can be shared by multiple projects and families, exported to ODBC, and
appear in schedules and tags)
Select Export.

Farameter Data
Name:
Inside Radiug| @) Type
Discipline:
Commeon - ( Instance
Type of Parameter: Reporting Parameter

Length -

Group parameter under:

Dimensions V]

[ oc [ e ][ _ven |

9. Repeat the complete process for the outside arc. Use a 16’ 6” radius and name Outside
Radius on the Parameter Data under Parameter Properties:

10. From the Create tab, select the Model Line command. From the Modify | Places Lines
tab, select the Line command from the Draw Menu. Place a line on the left side and right
side of the bottom of the tunnel to close the tunnel solid:

A ] @ o r—!
N AL pl % —s =TT =
S 5] b &= Bl Dlg = Vo® G0 - g & il
B et el e /
@on - 8- | o2y O3 O = st f . ¢t TV | Generic Models * Visibility  Load inta
- TR 22 x @ 54 5 Settings | Project
Geomet Modify Measure | Create | Oraw Subcategory Visibility | Family Editor [N
t Plane: Lev - Chain Offser: 0" 0" Radius:
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11. On the left side, under properties, scroll down. Under Other, turn off Always Vertical.
Turn on Work Plane Based.

Properties

Family: Generic Moc ~ | £ Edit Type

Can host rebar [
Identity Data
OmniClass Nu

OmniCiass Title ‘

Other £
Work Plane-B.
Always vertical []
Cutwith Void.. [ I
Properties help Apply |

Project Browser - Family3

x

=12 Views (all)
= Floor Plans
Ref. Level
& Ceiling Plans
Ref. Level
2D Views
View1

= Elevations (Elevation 1) E

Back
Front

12. Save the family to the working directory as TunnelSection.rfa.
13. From the Revit icon at the top left, create a New Family. Select the Generic Model

Adaptive.rtf Template File. Select Open.

-
- L —————————
l New Family - Select Template File

- = .

A

My Computer

=

L

Look in: l | English_I

v]iiQXﬁ'. Views

s

MName

Electrical Fixture wall based.rft
Electrical Fixture.rft
Entourage.rft

E Furniture System.rft
Furniture.rft

. Preview
Date modified *

2/1/2013 349
2/1/2013 3:49 |
2/1/2013 3:49 |
2/1/2013 3:49 |
2/1/2013 3:49 |

11

| Generic Model Adaptive.rft

2/1/2013 349 |

Generic Model ceiling based.rft
Generic Model face based.rft

E Generic Model floor based.rft
Generic Model line based.rft
Generic Model Pattern Based.rft
Generic Model roof based.rft
Generic Model two level based.rft
E Generic Model wall based.rft
Generic Modelrft

< | n

2/1/2013 3:49 |
2/1/2013 3:49 |
2/1/2013 3:49 1
2/1/2013 3:49 |
2/1/2013 349
2/1/2013 3:49 |
2/1/2013 3:49 |
2/1/2013 3:49 1

201/20M3 3491
P

File name: Generic Model Adaptive.rft

Files of type: ’Famiiy Template Files (*.rft)

o ] [
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14. On the left side, under Project Browser > Floor Plans, double click on Ref. Level.

15. From the Create tab, on the Draw Menu, click on Reference lines on the Draw menu and
then select Spline Through Points.

Maodify | Place Reference Lines (=)

_J_;E-l I\ Model /m@@g‘@ L %
b e e D7 g
Modify || [l ‘ cro T Set [} vi Paste i
Gome MO D0 Viewer | 7 5 & Join
el o s | Spline Through Points | Geor
Modify | Place Reference Lines ‘ Pl Creates a 3D spline that passes through 3D points. m closed

roperties X
Use this tool to construct paths and profiles for forms. You can Jr——

b create splines by sketching or by selecting previously created
- points.

New Reference Lines = |2 Edit Type |

“onstraints

16. Place the first line at the intersection of planes, and then place two points to the right at
any location along the reference horizontal plane.

17. Switch to the {3D} View
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18. Select all elements. From the ribbon, select the Filter icon. Turn off Reference Lines and

leave Reference Points on.

¥l Type o keyword or phrase

Work Plane Clipboard | Geometry Modify ‘ Measure | Form | Divide ¥

r en ofs — &l &
B D Xoa-0 BE¥s""= @ (Y 5 I
| set [ viewer | Py & soin ~ & - ',i‘ o % ___:' x| */)* . c;:::‘e. D;:x:‘e Fitter| Load into

Category: Count:

-
E Reference Points 3

Total Selected Ttems:

Filter
Refines the element categories selected in a view.

Use the filter to view element counts by category and eliminatt
some categories from your selections.

Press F1 for more help

[
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19. From the ribbon, select Make Adaptive from the Adaptive Component menu. The points
are now adaptive.

eyword or phrase ﬁ i i I
i 2 4 -
PR AN Bo |

te Make Adaptive Pick
) New Host

=

n Adaptive Component Host

20. On the Create tab, select the Set Work Plane Command from the Work Plane menu

7@ g svow

|| Set Viewer |Componen1

Set Work Plane l

Press F1 for more help |

21. Select the plane normal to the horizontal axis on the first point of the reference line.
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22. From the Insert tab in Revit, select Import Family and load the TunnelSection family
previously created.

23. From the left side of the Project, under the Project Browser window, select Families,
expand the Generic Model family and find Tunnel Section. Right Click and select Create
Instance.

Generic Models (1) | U8 Edit Type
Dimensions.
Outside Radius |16 6

Kemote
Model

Type Comments.

Properties help

= 3D Views
(30}
= Elevations (Eleva Duplicate

Back Delete
Front Copy to Clipboard
Left Rename...
Right Select All Instances
Sheets (all) Create Instance
& @] Families Match

@ Annotation Sym
= Generic Models
@ TunnelSectiof

24. From the Ribbon, select Place on Work Plane.

13 cim ofm 1L | — (¥

: - A

") 82 Bl & =

'. i f .| Load Wodel |Placeon| Placeon Load into
o= Family In-place | Face |Work Plane Project
odify Measure Mode Placement Family Editor

25. Place the section at the first point.
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26. Repeat steps 20 — 25 for the remaining two points.

27. Select the first section and using the control key, select all sections. From the ribbon,
select the Create Form > Solid form command.

REEORSI Moy | Generic Models

(D] &

Creare
Forn create Form

| /S = PRI
2060 @ g [ X @a-w il E—=2 =
LA 2 | Set # Paste & Join + & - 4+ & O & 5] & Edit
> > " o ‘;f [E¢ Viewer i Join ~ ¢g ¢3‘ °<3 ﬁf -'-’I a % ‘/" - oy
Draw Work Plane Clipboard Geometry Modify Measure | Mode | Forr]
s> '_" [ Instance Parameter Hom£ = 5 Show Host Activate Dimensions

& o -

Edit

Visibility

ark Plane

Creates a form from selected lines.

0 )
7 #
Filter | "~

Selectio

Press F1 for more help | [f’ Video is loading...
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28. The solid is created:

29. From the Tunnel Section Generic Family , right click and select Type Properties.

TIEL IVIUUEES (1) o) L sy

mensions =
wtside Radius {16 6" ]
iside Radius |15 0" =
>ntity Data B
eynote I
lodel

lanufacturer

ype Comments

)perties help

. ~-Ref. Level
53D Views
= Elevations (Eley Duplicate
-~ Back Delete
- Front Copy to Clipboard
oLeft Rename...
-~ Right Select All Instances ~ *
SI? ?::;Zﬁa") Create Instance
: . Match
Annotation Syr
- Generic Models  Type Properties..
& - TunnelSecti Search...

TunnelSecuoi
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30. Change the Outside Radius to 18’. Select OK. The solid automatically changes.

- B

Family: [TunneISectmn '] Load...
Type: [TunneISectmn '] Duplicate...

Parameter Value

Type Parameters

Dimensions
Qutside Radius
Inside Radius
Identity Data
Keynote
Model
Manufacturer

Type Comments

URL

Description
Assembly Description
Assembly Code

Type Mark

Cost

OmniClass Number
OmniClass Title

’ << Preview I Cancel ” Apply

31. Save the family as Adaptive Tunnel

32. From the Revit R icon on the top left side, create a new project.

33. From the Structure tab, select Component. From the Modify | Place Component, select
Load Family. Load the Adaptive Tunnel family.

34. Place the component on the top view by clicking three points for the tunnel geometry

-4
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35. Open a 3D view. Since the primitive section was constructed in the opposite order, the
tunnel will be upside down:

36. Highlight the solid. From the left side in Revit, under Properties, scroll down and turn on
Flip on Adaptive Component. Select Apply.

Sroperties x -
Work Pla

‘ Adaptive Tunnel -

Generic Models (1) v | £8 Edit Type

Phasing
Phase Created = New Constru...

Phase Demoli.... None
Adaptive Com...

Flip
Other

Schedule Level

Jroperties help Apply
x

roject Browser - Project5

=-10) Views (all) &

- Structural Plans
Level 1
Level 1 - Analytical
Level 2

Level 2 - Analytical

37. The tunnel is correctly placed.
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38. Save the project. If the solid wants to be exported to Civil 3D, select Export > CAD

Formats. The solid can be exported to a dwg, dxf , dgn or a solid format (.sat).

EHG G- P =-FOA B -2 5B

3]=]

Creates exchange files and sets options.

CAD Formats
Creates DWG, DXF, DGN, or SAT files.

e

Dlr“ m/’ s ole o

D MNew »
E Open 4
E Save

g Save As »
I}, Export 4
Z‘ Suite ,

Workflows

E Publish »
@ Print »
@‘f Licensing 4
Q Close

DWF/DWFx
Creates DWF or DWFx files.

FBX
Saves a 3D view as an FBX file.

Family Types
Exports family types from the current
family to a text (txt) file,

IFC
Saves an IFC file.

ODBC Database
Saves model data to an QDBC database.

Images and Animations

»
Saves animations or image files.
Reports
Saves a schedule or Room/Area report.
Options >

Sets export options for CAD and IFC.

DXF

= DGN

T ACIS (SAT)

Options Exit Revit
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