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Civil 3D BIM Objects into BIM Models
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1.

2.1.

Introduction

BIM object authoring and insertion methods into BIM models may vary between
software. In this Appendix, Revit and Civil 3D are used as examples to outline the
creation methods. If software other than the two software is adopted, the methods
for creating BIM object should be properly documented in the BEP.

Irrespective of software used, built-in templates, functions and built-in attributes
within the authoring software should be used as far as practicable.

Revit BIM Objects

Revit Family Templates for BIM Object

Revit provides family templates for creating BIM object. The table below shows the
Revit family templates that would be used for the types of revamped BIM object.

Table 2-1 Revit Family Template to be Used for the Types of BIM Objects

Item Type of BIM Object Revit Family Template to be
No. Used
1. Electrical switch, socket outlet, Electrical Fixture
control box, sensor
2. | LV switch board, genset, motor Electrical Equipment
3. | Lighting, lamp Lighting Fixture
4. | Pump, air-conditioning Mechanical Equipment
5. | Manhole, gully, U-channel Plumbing Fixture
6. | Road sign, sign gantry, road Site
furniture, noise barrier
7. | Pipe accessories such as valve, Pipe Accessories
water meter, fire hydrant
8. | Louvre Window
9. | Silencer, damper Duct Accessories
10. | Diffuser Air Terminal
11. | Sign, symbol Detail Item
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3.

3.1.

3.2

3.2.1.

3.2.2.

Civil 3D BIM Objects

Name of Civil 3D Tool for BIM Object

Civil 3D provides tools for creating BIM object. The table below shows the tools

that would be used for the types of BIM objects.

Table 3-1 Civil 3D Tools to be Used for the Types of BIM Objects

I;Ie;n Type of BIM Object Civil 3D Tool to be Used

1. Manhole, gully, chamber, pit, outlet, | Part Builder
etc.

2. | Gravity pipe and culvert Part Builder

3. | Pressure pipe, fitting, valve, pipe Content Catalog Editor
accessory, etc.

4. | Channel, trench, pipe/culvert of Subassembly Composer
irregular shape, etc.

5. | Carriage way, footway, cycleway Subassembly Composer
and other pavements

6. | Kerb, edging, concrete backing, Subassembly Composer
barrier, etc.

Use of Civil 3D Object Style for 2D Presentation

In Civil 3D, 2D symbols cannot be embedded in BIM objects. To handle 2D
presentation, Civil 3D Object Style would be used for the types of Civil 3D BIM

objects.

Civil 3D Object Style includes general attributes for handling 2D symbol for BIM
object, object colour, visibility of object components, object fill patterns, etc. Below
is an example of settings Object Style for a drainage manhole.

a) 2D presentation of drainage manhole could be set under tabs of “Plan”,
“Profile” and “Section”. 2D symbol could be defined in the “Structure” under

“Plan” tab as illustrated in the figure below.
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Figure 3-1 Setting of Structure Style for 2D Symbol

€ Structure Style - Drainage Manhole
Plan tab . -

Information |Mode| |Plan IProﬁle ISedion |Display |Surnrnary l

Structure s structure
(O Use outer part boundary

(® User defined part
Block name:
DR-MH v

Size options:

Use drawing scale
2D symbol e

s w2 ill .
definition e

Fixed scale
X: s Z:
1.000 1.000 1.000

5

[MEnable part masking

Preview

o ][ conce Aoply

b) Layer, color, line type, line scale, line weight and visibility of object
components could be set in “Component display” under “Display” tab as

illustrated in the figure below:

Figure 3-2 Setting of Component Display

€ Structure Style - Drainage Manhole

Display >
tab Information I Model IPlan I Profile I Section] Display §Summary l
View Direction:
Plan N
Component display:
Component Type Visible Layer Color Linetype LT Scale Linewe.. Plot Style
Component
. Structure 7 ACMS520_  [EIBYLAYER  Bylayer  1.0000  Bylayer
display Structure Hatch @ ACM520_  [EIBYLAVER  Bylayer  1.0000  Bylayer ByBlock
3D Solid 9 ACM520_ [l BYLAYER ByLayer 1.0000 Bylayer  ByBlock
Component hatch display:
Component Type Pattern Angle Scale
Structure Hatch Puser single 0d0'0" 1.000
] e ] [

V-3
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3.3.  Use of Civil 3D Object Style for 3D Presentation

3.3.1. In Civil 3D, Civil 3D Object Style would be used for setting the 3D presentation of
Civil 3D BIM objects. To present the finalised 3D models, the visibility of finalised
objects could be switched on. Reference data generated during modelling process could
be switched off. Below is an example of switching on visibility for a drainage manhole.

Figure 3-3 Setting of Structure Style for 3D Presentation

. € Structure Style - Drainage Manhole X
Display
Tab Information ]Model ]Plan ]Proﬁle ]Seao Display IEJmmaryI
View Direction:
Model Model v
View Component display:
Direction Loy iy sl A ealor Linetype LT Scale Lineweig...  Plot Style
3D Solid 3D Solid e C-STRM-ST... ] §YLAYER ByLayer 1.0000 ByLayer ByBlock

o1 et | oy [ e

V-4
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4. Insertion of Civil 3D BIM Objects into BIM Models

For the two types of Civil 3D BIM objects, subassemblies and pipes catalog, the steps
for insertion of Civil 3D BIM objects into BIM model using the import function are
described in the sections below.

4.1. Subassemblies

4.1.1. A .pkt file is a subassembly file for creating assemblies and corridor in Civil 3D.
Autodesk Subassembly Composer should be used for creating subassemblies. Except
the layout of the subassemblies, the super elevation, target and component parameters
can be set when creating a subassembly. All parameters can be exported to Civil 3D.

4.1.2.  In Civil 3D, “Import Subassemblies” button can be found in “Insert” tab to import
the .pkt file.

Figure 4-1 “Import Subassemblies” Panel

hl Home Inset Annotate Modify Analyze View
-}j gj Land Desktop [ Storm Sewers I

2 LandXML Import Survey Data
Import D Y’ g 2 InfraWork

% Points from File 3 Import Subassemblies

Import ~ .
P Import Subassemblies
Start CE1919-ACM1 |ntegrates custom subass:
f A i o~ —~ — a — the Content Rrowser

4.1.3.  Search the .pkt file which needs to be imported via “Source File”. New tool palette
can be created in “Tool Palette” to organise those subassemblies by project.

Figure 4-2 Input Source File for “Import Subassemblies”

€ Import Subassemblies X

Source File:

| | B
Import To:
Tool Palette

frest M

[[J catalog Library/My Imported Tools

OK Cancel Help
A\

V-5
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4.1.4. To utilise the subassemblies file, turn on the “Tool Palettes” after creating an
assembly. Drag the subassemblies into assembly. Then create a corridor by using the

same assembly.
Figure 4-3 "Tool Palettes" Panel

% ||]'_|E {5} %2 Points ~

Tﬂﬂlspacg:.!..ﬁ‘_?‘__@ é;‘ Surfaces
HE' {ﬁf Traverse -

i O

Palettes i
| Tool Palettes (Ctrl+3)
Start |
| Opens or closes the Tool

Q D [] subassemblies for roadw

V-6
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4.2. Pipes Catalog

4.2.1.  “Pipes Catalog” is stored in a folder which contains all required structures and pipes.
The required structures and pipes should be created by Part Builder, a built-in creator
in Civil 3D that generates five types of file (.bak, .bmp, .xml, .dwg, .xml.bak) for one
component. The component with all structure and pipes should be saved at the folder

path below or (similar):

Figure 4-4 Files for "Pipes Catalog"
C:\ProgramData\Autodesk\C3D 20XX\enu\Pipes Catalog

| | Special Manhole C5 SD1.bak

\&| Special Manhole C5 SD1.bmp
[3 Special Manhole C5 SD1.dwg

| | Special Manhole C5 SD1.xml

|| Special Manhole C5 SD1.xml.bak

4.2.2.  To importing pipes catalog into Civil 3D:

a) Move the customized pipe/structure folder into “Pipes

Catalog” or into “Metric

Pipe/Structure Catalog”. The five file types should be moved into the same

folder.

b) Set the “Pipe Network Catalog” to the folder which stored the five file types.

Figure 4-5 Set "Pipe Network Catalog"

&5 Parcel ~ % Alignment ~ == Intersections ~ T, Profile View ~ A

1 FeatureLine ~ ) Profile £ja Assembly ~ i} Sample Lines PANG)
&, Grading ~ B Corridor I Pipe Network & Section Views ~ 3~ ¢

Profile & Section Views Drav
.Ef_ Create Figure from Object *5'[':;’] Create Network Parts List

.‘,|’5 Create Subassembly from Polyline [2] Create Full Parts List

B.) Create Polyline From Corridor [T} Set Pipe Network Cata_

(%) Create Boundary From Corridor Part Builder
78 Set Pressure Network Catalog & Infrastructure Parts Ed

0—0

228 Map Drainage Structu

{3 Create Design

Set Pipe Network Catalog
Sets the default path for the p

‘= SetNetworkCatalog

V-7
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c¢) Regenerate the pipes catalog by  using the command
“PARTCATALOGREGEN”".

Figure 4-6 Pipe Network Catalog Settings

€ Pipe Network Catalog Settings X

Catalog folder:

| C:\ProgramData \Autodesk\C3D 2020\enu¥f| (=

Pipe catalog:

Metric Pipe Catalog ™

Structure catalog:

— s il LLUUYSTALOGREGEN
PARTCATALOGREGEN

[ ][ conce hep PARTCATALOGTEST

d) The structures and pipes should be added to Pipe Network after importing the
pipe catalog using the following commands:

“Edit Network™ > “Select Parts List” > “Add part family” in both Pipe and
Structures tab. Right click the part just added into the list >*“Add part size” >
tick “Add all sizes”.

Figure 4-7 Edit Network Parts List

| &> |E le Null Structure V‘ |0 80 mm Ductile Iron Pipe v

C _‘:<none>
Standard vl @}v

€ Network Parts List - Standard

Information IPipes Structures ISummary I

Name Style Rules Rende
&G Null Add partfamlly
O ~aan

emml

#- (& Gully Type G Add part size..

V-8
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e) The properties of Part Size Creator are as follows:

Figure 4-8 Properties of Part Size Creator

€ Part Size Creator X
Property Value Units Source Add all sizes )

Wall Thickness  75.000000 mm List O

Floor Thickness 100.000000 mm List |

Frame Height  85.000000 mm List ‘

Slab Thickness 100.000000 mm List |

Structure Shape BoundingShape_Bo Constant

Veekioot i 1 Ann nnnann Ctetoa

4.3. Pressure Pipes Catalog

4.3.1. Different from pipes catalog, pressure pipes catalog should be created using .sqlite
format with different creation procedures.

43.2. The “Pressure Pipes Catalog” is stored in “C:\ProgramData\Autodesk\C3D
2020\enu\Pressure Pipes Catalog\Metric”.

The default catalog includes:
Figure 4-9 Default Catalog

Metric_AWWA_PushOn 511 PM File folder

Metric_Ductile_lron 1PM File folder

Metric_PE 1PM File folder

Metric_PVC 1PM File folder

Metric_Steel ! 1 PM File folder
E; Metric_AWWA_PushOn.sglite 1/26/2013 %15 AM SQLite Spatial Dat... 3,352 KB
E] Metric_Ductile_lron.sglite 1/2/2018 612 PM S0Lite Spatial Dat..., 3,968 KB
=4 Metric_PE.sglite 1/2/2018 612 PM SOLite Spatial Dat.., 4,480 KB
Ea Metric_PVC.sqlite 1/2/2018 612 PM SOLite Spatial Dat... 4,064 KB
Ea Metric_Steel.sqglite 1/2/2018 6:12 PM SOLite Spatial Dat... 4064 KB

4.3.3. Inside a folder, the parts stored in two folders: DWG and IMG.
Figure 4-10 Each Folder stored with below Two Folders

» Metric » Metric_ AWWA_PushOn v 0 0 Search Metric AWWA_PushOn
MName Date modified Type
DWG 9/24/2020 511 PM File folder
IMG G/24/2020 5:11 PM File folder

V-9
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4.3.5.

In DWG folder, the .dwg drawings are typically not identifiable by default names.

Figure 4-11 Default Names of the Drawings in the DWG Folder

Mame

IS 00adc8db-a81a-435¢-9b2e-3cd bcbbddbcT.dwg
'S 00dfb07e-eDe6-4088-adac-0b934405b30.dwyg
S 0b43f000-Oec3-4ffd-bd27-89e7b39892cf.dwg
S 0b670eDa-58e3-4c52-af81-cfe85fAdecl.dwg
'S 0c8d80b7-3dcB-472f-8af1-287fedbc6519.dwg
IS 0df95012-3a35-48b7-9e44-c508a5075¢ 1c.dwg
IS 0e08eTbe-451b-4d41-aT5¢c-467F672eab87.dwg
8 0e3285f3-459d-401b-b669- c1d7b47aa36b.dwg
%- 01e83ff2-1fef-4296-a2c5-c91f47bf 206b.dwg
S 1dc6214f-bfcD-4865-89a2-cd3a82930¢26.dwg
==- 1dced437-ead6-4707-936d-32e007ad17al.dwg
'S 1dd4b5b9-e50c-4a34-8c08-579¢22cf66b3.dwg
S 2beB073f-9630-47f0-bdb-d53f26ac0acd.dwg
='= 2c0d%073-8a7f-482d-bel8- 448704453 ed5.dwg

The IMG folder contains images (in .png formats) whose names match the
corresponding .dwg files.

Figure 4-12 Images in IMG Folder
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4.3.6.  Creating a Pressure Pipe Fitting in Civil 3D

To create a new part, Civil 3D’s “Content Catalog Editor” could be used to create a
database. “Content Catalog Editor” is a plug-in for Civil 3D, it is not a function or a
panel in Civil 3D. To open the “Content Catalog Editor”, type “Content Catalog
Editor” in the Window Search panel. Refer to below steps (a to p) for details.

a) Draw lines to represent the run and branch.

b) Copy lines to prepare for 3D model creation.

c) Convert the original lines into a block to display a single line fitting.

V-11
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d) Type “BLOCK”. When block definition window pops up, define the part’s name.

£ Block Definition >
Mamie:
[350x 215_wye -]
Base point Objects Behavior
speciy On-screen (] Specify On-screen ] Annotative
Pick point 4 | Select objects -}" En‘lﬂa:";hbn:»:f\ orieriation
X: [3898077059228672 | = (O Retain (] Scale
Y. [2039250427060427 | (@ Converttoblock o _
=) D exgloding
[0.000 | O
=D /Iy Mo oblects selected
Settings Description
Block unit |
Ileters e
[CJQpen in black edtor oK AT Heo

e) Pick the intersection point for the base point.
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f)  Select the original lines as Objects and click “convert to block™.

-

Objects

Specify On-screen

: Select objects -‘:}E

(O Retain
(® Convert to block
(O Delete
2 objects selected

Description

g) After the block is created, return to the copied lines and draw few lines to
represent the thickness of the flanges.

h)  Create circles with inner diameter and outer diameter for the body. Then, create
three more circles for the flanges.
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1)  Before forming the model, save the drawing as a .dwg into the “Pressure Pipes
Catalog” first. It is suggested to create a new custom catalog instead of saving
into the default catalog.

Metric - -

Name

Metric_LAWWA_PushOn
Metric Custom Catalogue =~

Metric_Ductile_lron
Metric_PE
Metric_PVC
Metric_Steel

Metric_Custom Catalogue v

-~
Name

*§ 350x215_wye.dwg
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j)  Back in the drawing, right click on the panel (as shown in Figure j-1) to choose
the “Modelling” function (Figure j-2), and use “Sweep” function (Figure j-3) to
create the 3D model.

Figure j-1 Figure j-2
. = FIDT TO0HE SITACned... Lights i
g Plot table type Mapping b
E : Messurement Teols !
View [¥ Modeling z
Center X Madify ih
Center ¥ Modid dl
" - - Multileader ks
= Lenter £ Object Snep }’
£
< Height Orbit }
."-ul Width Parsmetrc :_; _:
= PentCloud E |
Misc Properties i-_ g
Annotation scale 1 P i‘“
= Reference B
LS icon Un Ye Rander E
UCS icon at ongin Me Smoath Mesh 3
'._J:-'?-‘: per view FGI'T Yea Smaooth Mesh Primitives E’
. Solid Edsting -
J"E Name Stanmdard | =
Visual St'r'le 2L Stamdard Annctation AuteCAD >
Styles il 5
Surface Crestion EXPRESS 3
Surface Creation ||
Surface Editing o Lb.cmq" :
AUIGC.&D 3 Text Customize...
CIVIL ¥
EXPRESS ¥
Lock Location ¥
Customize...
Figure j-3 for the Sweep function toolbar:
ICAQUeLErINAgRE0 SO ASDME D
____________________________________________________|
PACE
Sweep
E]
(& [_! Creates a 3D solid or surface by sweeping a 2D or 3D curve along 2

Bwang Ve »| path
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k)  Select the sweep objects (circles) first; then select the sweep path (lines).

1)  Change to 3D view (Screen I-1). For easier modelling, type “MOVE”, set the
base point center to the flange object (Screen 1-2), and move the flanges center
to the end of the wye (Screen 1-3).

Screen 1-1
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Screen 1-2

iz Commasd: MOVE 1 fownd -
- * MNE Specify base point o [
LWl isplacement ] <Displacements; |

Screen 1-3
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The result after moving the flanges to the object is as follows:
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m) Change the view to “Realistic”, and use the “Subtract” function to connect all
the parts. Select all outer cylinder first (Figure m-1) then select the inner cylinder
for subtraction (Figure m-2).

The display panel view is as follows:

View Manage Output Survey Rail Transparent InfraWorl

- .QD‘;".fireframE T_.’- T{' T_EI:‘

B A

e

2D Wireframe 3D Hidden  3dWireframe  Conceptual

el B O

Hidden Reaiisticr Shaded Shaded wi...

Ay

Realistic

5

Shades of Grav Sketehw Wireframe X-Rav

The subtract toolbar is as follows:

SFNAHE0 FOP AP

Subtract

Combines selected 3D solids or 2D
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Screen m-1

Screen m-2

V-20
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The result after subtracting the inner cylinder is as follows:

Realistic:

Wireframe:
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n) Move the block (Created in Step f) center to the 3D object.

i sming SOt caman

g v v
i Seecify second palst or uae F1rst polnt a3 displacessnts: cen of =
|

0) Under “Insert” Panel, select “Connection Point” tab, and insert the connection
point into the objects.

V-22



DEVB BIM HARMONISATION GUIDELINES
FOR WORKS DEPARTMENTS APPENDIX V

p) Type “PUBLISHPARTCONTENT” command and select the object (Figure p-1)
and block (Figure p-2). Define the measuring unit (Figure p-3) and part type
(Figure p-4). Save the content file in the same “Custom_Catalog” folder.

Screen p-1

=1~ PUBLISHPARTCONTENT : | a

Screen p-2

£ Eol= PUBLISHPARTCONTENT :
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Screen p-3

El: PUBLISHPARTCONTENT Specify the Measuring Unit [Inches
7 Millimet 8] <Inches>: |

Inches/Millimeters] <Inches>: M

F=]~ PUBLISHPARTCONTENT Specify the Part Type [Cap COupling CRoss
;’ Elbow Hydrant Plug PUmp Reducer Tee Valve Wye] <Elbow>:
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4.3.7.  Using “Content Catalog Editor” to Create .sqlite File.

a) In“Content Catalog Editor”, create a new file and import the content file (Figure
below). The attributes should be input properly to complete the importing.

Figure 4-13 Panel of “Content Catalog Editor”

=nt Catalog Editor - New Catalog 1

dit Tools Help ;_
> B[  Fyik|©
' ' |
[l

r

b) Import a part to content catalog under Catalog File:
Figure 4-14 Configure General Information for Importing a Part

Import Part =|

Configure general information for importing a part
Current Catalog:  New Catalog 1

® Import from CONTENT file

) Without CONTENT file

Applicobie to the following port types!
Industry: Water PartType: pipe

Previous

R

New  |[  Concel |
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c) Configure part type information:

Figure 4-15 Configure Part Type Information

Import Part

Configure part type information

Industry: | Water x|
Part Type: | wiye & |
Part Family Name: | 3,50"215_“1-4 b |

Preview:

L e
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d) Configure model properties:
Figure 4-16 Configure Model Properties

Impert Part -

Configure model properties for:
3500215 _wye

Cstalog File

*Id Type wye v mm
* Id Material | flmr vl

* Description 3504215_45deg_wye
* Part Family Name 350:215_wye
Eranch Angle 1{7) [

Branch Angle 2 [7)

Nominal Diameter Description

Id Coating Inside w

Id Coating Qutside -
Pressure Class (Pa)

Maximum Pressure (Pa)
Schedule -

* - required field

T

IR

Poios | Nea ][ Gl |"
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e) Review and update connection point information:

Figure 4-17 Review and Update Connection Point Information

Impert Part

Review and update connection point information for:
350%215_wye

Catalog File

Description * Joint End Type ID * Nominal Diameter (mm) _ * Quter Diameter

PorZ  pushon 1 2
Port3 pu_r,h on 1 2

Connection Points

[Tl e I o
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4.3.8.

2

After input the attributes, save as a new .sqlite file. The .sqlite file name should
be same with the customed Catalog.

Figure 4-18 Save the Content Catalog file

i Seve s

- o+ < Autodes » CIOM0 » e » Presouse Pipes Catalog + Metric
o - e -
-
B This PC

B 30 Ojects

2 A360 Durve (elmne yusSuecom.com)

B BiM 360

B Deskiop

Doowments etric_Steel

& Downlosd: Izl Metric_84Wa_Pushin.sqlte

B M [ Metric_Ductite leon sqfite

= Pictuied

B vides

= MarketPlice (&)

i HECSHTILTHERS ()

= hitps/Yaecom.sharepoint. com/'sites Tligita

= TeinfenscesEvabastion (E) -

File Aene: | Metric_Custom Cataloguesqlie

Spve a3 type | Content Catalog fles (. sqlite)

 Hide Folder Conce

This pressure pipe fitting can be reused for other projects by sharing
the .sqlite, .dwg and Content Catalog File.

Incorporating the Revit BIM Model into Civil 3D

Revit BIM models could be incorporated into Civil 3D for authoring and coordination
purposes. The steps are as follows:

a)
b)

¢)

d)

Export Revit BIM models to *.dwg 3D solids.

In Civil 3D, open the *.dwg 3D solids and then insert Connection Points.
“Connection Point” tab is under “Insert” Panel (refer to step o of Section 4.3.1).

Use command “PUBLISHPARTCONTENT” to publish a *.content file (refer
to step p of Section 4.3.1).

In “Content Catalog Editor”, import the *.content file to “Pressure Network”
content and customize the required attributes.
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