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23.1. BIM Menu

In the CIVIL Design menu, you can find the submenu of the BIM functions, as showed below:

e Settings

CIVIL Design Corridor -»> 30 Objects
CIVIL Design material rnanager
Object classification manager

Space decomposition manager

by o B

Signs

Global 30 Object definition
Single 30 Object definition
Property and Cuantity manager
*1 Property and Cluantity set

Linear 30 Object manager

~
|:| Point 30 Object manager
& Cut and Fill Volume

% ExportIFC model
# Import |FC model

Utility >



23.2.

Settings (cdbimset)

The command allows to define general settings among the BIM functions.

Format:

cdbimset

The command opens the following dialog:

Current BIM scenario Default

IFC version IFC4X3 w

Object - IFC Class Association

Person and Organization

A —
Surove [
—

Organization

Spatial decomposition

() None

@® Base = Longitudinal (ROAD, RAILWAY)

Mixed for ather spaces

() Base + Lateral (ROAD, RAILWAY)

() Base + Vertical (ROAD, RAILWAY)

Concel g

The user can select the IFC version to use in the model (IFC 4 or 4x3). Following this selection, you
can customize the association among Objects and Classes by clicking on the button “Object - IFC
Class Association”. IFC version is always saved into working dwg file.

Object - IFC Class Association
BIM Object IFC Class
E Temain feGeographicElement w
Manhole ffe DistributionChamberHement ~
51| Pipe fcPipeSegment w
2 | Culvert fcPipeSegment w
| Gutter fcPipe Segment v
™| Channel, duct e Duct Segment W
,- Element lfcBuilding Element Proxy W
& | Wall ffic\Wall ~
E Footing feFooting w
£ | Base course feCourse ~
2 | Binder course feCourse ~
2 | Wear course feCourse ~
I |Pie fcPile w
& | Beam ffcBeam ~
W Siab tfcSlab ~
< | Plate ffcPlate ~
Column feColumn ~
Reset default oK Annulla




You can customize other information as Author, Organization and the level of spatial decomposition
to use in the design with the following values: none, longitudinal, longitudinal + lateral or longitudinal
+ vertical. If you want to detail this concept, you can read about the command space management
at paragraph 23.6. These informations are global for all projects.

The button at the top right allows you to define work scenarios other than the Default one. By
scenario we mean the set of the following information of the BIM project:

e Object- IFC Class Association
e Materials

e Classifications

e Global Object Definition Styles
e Properties and Quantities

<] Set current - + New | o, Import

= |, SCENARIOS
w2] Default

| Scenariol

.| | Scenario2

The "New" button allows the creation of a new scenario with the possibility of inheriting some
characteristics from the Default scenario. To set a scenario as current, press the "Set current"
button: other functions accessible from the button are the elimination and archiving of the scenario.
An archived scenario can be shared with other users and imported with the "Import" button.



23.3. CIVIL Design Corridor -> 3D Objects command
(cd3dobj)

The command creates BIM objects starting from objects created by the command Automatic Design
Planimetry (3DSEZAUT). If the command finds closed surfaces, it creates 3D Solids, otherwise it
creates Mesh surfaces.

Format: CD3DO0BJ

Initially, the command shows a dialog with an information Tree containing the draw entities which
can be transformed in 3D solids/surfaces.

CIVIL Design corridor -» 30 Objects =

=8 3D Model |  3DFaceN°
=N

Tracciato Total 91930
3D_FONDAZIONE
3D_RILEVATO
3D_FOSSODX
3D_VEGETALE
3D_PROGETTO
3D_FOSSOSX
3D_CUNETTA
3D_BASE
3D_BINDER
3D_USURA
3D_SPARTITRAFFICO
3D_BANCHINE
3D_PIATTAFORMA

D@ Drainage systems

{22 Culverts

DRAW 30 objects DELETE 3D objects Cancel 7

You will see the alignments which contain elements inside layers with prefix 3D_, the drainage
systems created by the commands of the solution Sewerage system, drainage systems and culverts.
Selecting one item in the information tree, in the right side of the dialog, you can view the details
of the corresponding objects in the drawing.

With the button "DRAW 3D Objects” you start the creation of the 3D solid elements and of the
meshes ticked in the information tree.

The button "DELETE 3D Objects” allows to delete 3D solids and meshes created in a previous run of
the creation command.

Layers of the created 3D objects:
e For the objects created from layers with prefix 3D_, they will be created in layers with the
same name but with the prefix BIM_
e For the objects of drainage systems, they will be created in layers with prefix
BIM_SEWER3D-NetName.
e For culverts, the 3D objects will be created in layers with prefix BIM_CULVER3D.



23.4. CIVIL Design material manager command (cdbimmat)

The command allows the management of the materials linkable to objects with a subdivision in
categories.

Format: CDBIMMAT
CIVIL Design Materials Management — O x
&l Categories Name Concrete
(- Opere stradali e femoviarie
&I Reti Tecnologiche Category: Tecnological Networks
- Aociaio
- Calcestruzzo Descriplion
- (Ghisa sferoidale
- PEAD
- PO
. Bame
- Vetroresina
=- Teclu:ugical Metworks Color
- (Ghisa sfercidale Relate layers
- PEAD [] BIM_3D_BASE ”~
- PO [] BIM_2D_EBINDER
. Bame []BIM_3D_CUNETTA
... Steel [] BIM_2D_FONDAZIONE
. Vetroresi [] BIM_3D_FOSS0DX
& Pressure Networks (] BiM_3D_FOSSOSX
& Drainage Networks []BIM_3D_PROGETTO w
- Ceverds
0K Cancel ?

From the tree in the left side, with right mouse button, you can add/delete materials and categories.
The categories shown in italic, associated with hydraulic elements, are not modifiable because its
materials are managed by specific commands of the hydraulic design.

A material is defined by a name, a description and a colour, customizable from the user. Moreover
you can associate a layer set to every material and the program can associate automatically the
objects in the layer set with that material.

With the right mouse button on a material instance, you can add the material to the material archive
of the current dwg. The user can decide later if he wants to define the 3D objects with the materials
of CIVIL Design or with the CAD materials: in reading the BIM objects the program shall give
precedence to the eventual CAD material and then to CIVIL Design one.

By the button Property you can open a dialog which allows to define the properties of the selected
material; every property set is formed by a list of elements composed with name, unit, type and
value, definable by the user. At first run of the command, the program creates a default property

set. Later, for every material, you can modify the property set, delete it or create other property
sets



23.5.

Object classification manager command (cdbimclass)

The command allows to create classification styles beginning from other general classifications.

Format: CDBIMCLASS

Object classification management

Current classification Uniclass

L

Current user style

My Style

- Pr.15 - Preparatory products

<

+
-
-

5.
5.
e

= P_r.ZD - Structure and general products

Pr.20.29 - Fastener products

Pr.20.31 - Formless structure and general products
Pr.20.65 - Prefabricated buildings and structures
Pr.20.76 - Sectional products

-

OO oy O O iy O OO PO o Y O oy O O

-

Pr.20.76.06 - Balusters and newel posts

- Pr.20.76.08 - Bollards and impact protectors

- Pr.20.76.51 - Metal sections

- Pr.20.76.52 - Metal tubes and hollow sections
- Pr.20.76.63 - Plastics sections

- Pr.20.76.64 - Posts and post accessories

- Pr.20.76.70 - Rail track and ancillaries

- Pr.20.76.71 - Railway junction works

- Pr.20.76.78 - Shaft structure products

- Pr.20.76.88 - Timber sections

Pr.20.76.92 - Tunnel structure products

Pr.20.85 - Support and restraint products
Pr.20.53 - Unit structure and general products
Pr.20.96 - Wire structure and general products
+- Pr.25 - Skin products

Code

Description

Object type

Object layer

{Pr 20, 76.06
Pr40.10

Balusters and newel ...
Signage products

Cther
Cther

— Mot defined — |
— Mot defined —

Classification: —+

Styl: + X @

" Save and exit

The installed classifications in CIVIL Design are two: UNICLASS and OMNICLASS from UK and USA.
When you want to use a classification, you need to define a style of classification with a set of
classification items for objects used in the project that you want to develop. Initially you have to
select a classification and then:
Click on button “+” of the style to create a new style.
Find the classification item in the left tree, with the eventual help of the search bar below.
Then you can drag the selected item from the tree to the right side yellow table.

In the row table, select the object type for the selected item and the layer from the drawing
which will contain the objects of that type.

At the end of the creation process for a customized style, click on the button Save and exit.

If you need to use a classification different from UNICLASS and OMNICLASS, you can create your
base classification. Click on the button “+” of the Classification bar and the program will show a
dialog which allows to insert general data of classifications (name, description, source, ...) and
requests a text file with the items of the classification. In the same dialog you can read how to
format the text file for the classification.




Add new classification >

Mame ||

Description

Source

Edition date

|
|
Edition |
|
|

\nieh site

TXT classification file

The file must contain for each line the code and the description
of the product separated by the tab symbaol.

To obtain this file, just fill in two columns of an Excel sheet,
copy and paste them in the notepad and save the TXT file.

The code must be of an alphanumeric type, it must start with a
macro-category that is common to all the elements and must
have the character "." as a separator of the sub-

categories. Exsample:

Pr.15 Category1
Pr.15.1 Subcategory 1
Pr15.1.1  Productl
Pr15.1.2 Product2

Choose TXT file Mo file selected

QK Annulla



23.6. Space decomposition manager (cdbimspaces)

The command allows the spatial subdivision of a 3D Infrastructure (Road or Railway) following the
spatial subdivision defined in IFC version 4.3

Format: cdbimspaces

The command opens a modeless dialog which allows the interaction between the user and the
drawing.

=-ROADS and RAILWAYS
= LONGITUDINAL

= ROADS
=-TR3
- Sud
v Word
=- TR2
e Sud
- Ponte
v Word
=- TR1
- P Livello
- |ntersezione
- Sottopasso
'-:"-.-'ESt
= RAILWAYS
= Fer
- F5_NORD
- F5_PLEVEL
- F5_SUD
- LATERAL
- ROADS
- RAILWAYS
=- VERTICAL
- ROADS
G- RAILWAYS
= BRIDGES
[+ Ponte1
=- MARINE FACILITIES
[+ Mol
- SITE

Reload Close




The main tree is subdivided in ROADS and RAILWAYS, BRIDGES, MARINE FACILITIES, SITE. In the
node ROADS and RAILWAYS you can see the three decompositions LONGITUDINAL, LATERAL
(Longitudinal + Lateral) and VERTICAL (Longitudinal + Vertical).

23.6.1. Longitudinal Subdivision

Inside the subdivision LONGITUDINAL there is the list of alignments contained in the drawing. Before
to keep on, the user should define the longitudinal spaces; this operation is executed by the commad
“Alignments -> Controlled 2D/3D Corridor Design” (CD3DSA). Starting the command for the
alignment TR1, in the card CENTRAL SECTION you can define the longitudinal spaces with decision
based on stations (chainages).

It will be necessary to assign a unique name to every space and to set the space type among those
current. The next image shows the subdivision. You can note that the same subdivision is present
also in the previous image for the alignment TR1.

Controlled Corridor Design/30 Model ? X
=~ ALIGNMENT Drawing settings
gﬂ?i:: Ziggﬁi% Max. distance for model intersection searching [m] | 35.0000
= Progetto 2D/30D Groung model type DTM
: ' Draw 2D comidor design O
-Central section
- Edge elements Draw 3D Madel
- Mutomatic grading extension Draw 3D Polylines ]
géﬁpoor?mvgl?::s Draw section frames O
%_ LEFT GRADING LEFT EDGE EL. == CENTRAL SECTION RIGHT EDGE EL. ./ RIGHT GRADING
Chainage |m] CD-T section template block: Longitudinal space name (BIM}) Longitudinal space type (BIM) Block source
»
16.3205 CARR_SING_5S0LID P Livello RAILWAYCROSSING Curent draw
245148 CARR_SING_SOLID Est2 ROADSEGMENT Current draw
73.2752 CARR_SING_S0LID Intersezione INTERSECTION Current draw
88.3477 CARR_SING_S0LID Est3 ROADSEGMENT Curent draw
300.0000 CARR_SING_5S0LID Sottopasso ROADSEGMENT Current draw
350.0000 CARR_SING_S0LID Owest ROADSEGMENT Current draw
6821696 Curent draw
®
24 Load Section Template block... ﬂ Export m Imiport H Save and Bxit W OK %CEHDH

By selecting the node LONGITUDINAL you will see, below in the same dialog, an information control
explaining how to operate in this subdivision. For instance, an important function is to move 3D
objects from a space to another one by the operation of Drag&Drop.

Instead, by moving to a longitudinal space, you will see an information table with data about this
space. For instance, by selecting the space “Intersection” of the alignment TR1 you will see, below
in the same dialog, the following information:

10



Space name Intersezione

Space type INTERSECTION
Start Chain. [m] 73275
End Chain. [m] 88,348
Objects 30 Mum. 14
Interference

The space between its initial and final station represents an INTERSECTION, it contains 14 objects
and clicking on the three points in the row Interference you will see that this space Interferes with
the alignment TR3 and an Interference type with value “Crosses”.

Interferes with space TR3 e
Interference type Crosses
| 0K | Cancel

All these informations are inserted by the user when he defines the space with the command tools.
By building the 3D model with the command “Alignments -> Controlled 2D/3D Corridor Design”, the
objects are automatically assigned to the relevant space. Further functions are present in the single
longitudinal/lateral/vertical space by using the contextual menu (for instance select the
LONGITUDINAL > ROADS > TR1 > Extl space with the mouse right button):

Spatial management ?
=-ROADS and RAILWAYS lanage  Output
= LONGITUDINAL
. ROADS i Parcel ~
=-TR3 :+ Feature Line -
e s Grading -
=-TRZ P
- Sud . .
- Ponte Spazig” X
- Mord

Add 30 Objects to this longitudinal space
Renare longitudinal space

Locate 30 object of this space  Ctrl + Left DB Click

Locate longitudinal space Left DB Click
Mowve 30 object of other spaces with this name
[ . I.Iilinnr‘npnf "TR3"
23.6.2. Lateral or Vertical Subdivision

By seeing the data tree till the bottom we find other types of spatial subdivision. The subdivision
Lateral or that vertical are added as subgroup of longitudinal subdivision with selection based on
object type and its layer.

11



Spatial management ? x

=-ROADS and RAILWAYS
- LONGITUDINAL
- LATERAL
5 ROADS
- CARRIAGEWAY

- ROADWAYPLATEAL
- TRAFFICLANE
-~ SHOULDER
-~ SOFTSHOULDER
- HARDSHOULDER
- SIDEWALK
- PARKINGBAY
- PASSINGBAY
- TRAFFICISLAND
- CENTRALISLAND
- REFUGEISLAND
--CENTRALRESERVE
-~ BUS_STOP
- ROADSIDE
- ROADSIDEPART
= RAILWAYS
- LINESIDESTRUCTURE
- LINESIDESTRUCTUREPART
= VERTICAL
=- ROADS
. . ABOVEGROUND
. .. BELOWGROUND
S~ RAILWAYS
- SUPERSTRUCTURE
-~ SUBSTRUCTURE
- TRACKSTRUCTURE
= BRIDGES

[+~ Ponte
-~ SITE

- Latemal or verttical spaces are defined based on the kind of
object ad layer.

They are defined as subsets of the longitudinal spaces

Reload Close

Based on the subdivision type and on the infrastructure type (road or railway), the space names
are predefined and fixed by the IFC standard. By selecting a space, the dialog becomes wider and
allows to associate objects and layers, as shown in the following figure.

12



Spatial management ? X

= ROADS and RAILWAYS 3D objects and layer definition of lateral space

- LONGITUDINAL =-[]% OBJECTS =H{JLAYERS
- LATERAL = ]# ROADS .[Z]BIM_3D_BASE
=1- ROADS - [“]88 Base course --pwf| BIM_30_FONDAZIONE
[/ Binder course IM_3D_BINDER
- ROADWAYPLATEAL [ 2 Generic course b BIM_3D_USURA
-- TRAFFICLANE [ ]v+ Guardrail - []BIM_3D_PROGETTO
-- SHOULDER -[T]  Horizontal sign - []BIM_3D_RILEVATO
- SQOFTSHOULDER Dﬁ Impact protection device [ ]BIM_30_VEGETALE
-- HARDSHOULDER [ ]# Keb -[]BIM_3D_FOS50DX
- SIDEWALK &=} Protective barier [ ]BIM_3D_FOS505%
- LAYBY -[1B Signal [ ]BIM_3D_NEWG
-- PARKINGBAY [T Vertical sign -[C]BIM_3D_TRAVI
-- PASSINGBAY [ Wear course - [C]BIM_3D_IMPALCATO
-~ TRAFFICISLAND -] RAILWAYS - []BIM_3D_CUNETTA
-~ CENTRALISLAND [ ]# Ballast - []BIM_3D_ROTAIA
-+ REFUGEISLAND [ =7 Generic course - []BIM_3D_SUB_BALLAST
.-CENTRALRESERVE -[1B Rai [ ]BIM_3D_ATTACCO
-~ BUS_STOP ~[1B Signal [ ]BIM_3D_PILE
--ROADSIDE [ Sleeper
- ROADSIDEPART ~[1& Track element
= RAILWAYS 1™ Vertical sign
- LINESIDESTRUCTURE - Jem NETS
L. LINESIDESTRUCTUREPART -[],/ Cable
[=- VERTICAL -[], Cable fitting
=1- ROADS ¢ Camier
- ABOVEGROUND [ ]4# Camierfitting
-- BELOWGROUND [ ] Channel, duct
= RAILWAYS -2 Culvert
- SUPERSTRUCTURE [l Guiter
- SUBSTRUCTURE -] Manhole
i TRACKSTRUCTURE [ 15} Fipe
BRIDGES -] Pipe fitting
H- Porte =-[]#" BRIDGES
SITE -]+ Deck
--[1@ Tendon
-1 Tendon anchor
En Tendon support
- GROUND
E@ Covering
D; Earthwaork - CUT
D/ Earthwark - FILL
-] PReinforced soli
Reload Close

For instance, in the space type CARRIAGEWAY are inserted the objects Base course, Binder course,
Wear course which are in the layers BIM_3D_BASE, BIM_3D_FONDAZIONE, BIM_3D_BINDER,
BIM_3D_USURA.

The user can customize the different space types by defining, for each space, objects and layers.
Remember that it doesn’t exist any lateral or vertical subdivision without that longitudinal.

In order that the spatial decomposition could be exported correctly following the IFC standard, you

need to set it by the command Settings in BIM submenu

23.6.3. Other Spaces
The command CDBIMSPACES includes three other spaces. The spaces BRIDGES and MARINE
FACILITIES where the user can add the structure by assigning to it a name and insert the relevant
3D objects. These spaces are not linked with alignments and decomposition can be mixed
(longitudinal, lateral, vertical and region)
At last the space SITE where there is a list with all objects not belonging to any other space and not
spatial decomposed.
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23.7. Signs (cdbimsign)

The command allows to create 3D objects for road signs starting from 2D signs created by the
module add-on “Road Signs” of CIVIL Design.

Format: cdbimsign

The command requests the selection of the 2D horizontal and/or vertical signage. After, the program
opens the following dialog:

BIM Signage *
ER% =] SIGNAGE (1

: Horizontal signage (0) HORIZONTAL Signage
. [ Longiitudinal strips(0)

Projection DTM Layer 1] ~
TE Written(0)
i Pavement symbols (0)
;2: Stop. right of way, zebra pattern strips (0) WERTICAL Signage
B A Vertical signage (1) Projection DTM Layer 1] hd

Sy Danger signs (1)
~EV Right of way signs (0) Sign support Tpalo-H=14-D =006
~[Ye Prohibition signs (0)
-[@ Mandatory signs (0)
-] Inn signs (0)

-IE Useful signs (0) Support height [m]
-[7FH] Lane use signs (0)
[ Lane change signs (0) Use of 2 supports if sign width > of
71y Temporary signs (0)
-3 Complementary signs (0) Support wheelbase
-~ Direction signs (0)

-{“]& Road identification signs (0)
[ ¥| Supplementary panels (0)
[/ Warning signs (0) oK Cancel || 2

L4

Composite Signs

— —_
Pa

In the left tree you can see the number and the type of the selected signs. By the check controls
you can exclude signs from the creation of 3D matching objects.

In the right part of the dialog, you should set the digital models for the projection of horizontal and
vertical signage. In the case of the vertical signs, you should specify also the support type.

If the user has created the 2D support for the vertical signage, the 3D sign will be created in the
planimetric position of this support, otherwise the reference point will be those used as insertion
point of the sign. The Z coordinate of the insertion is calculated by projecting the point on the
selected DTM.

You should set more settings for modular warning signals.

By clicking the button Ok the program will start the phase of 3D object creation. The duration of this
operation depends on the number and type of selected signs. The horizontal sighage uses more time
to be transformed in 3D objects.

For the vertical signs that include texts customizable by the user, so that these texts could be
transformed in 3D objects, you need to use the command “Modify entity > Explode text/Block
attributes” (CDTXTEXP). it is recommended to perform a near zoom on the 2D sign and then to
proceed with the command execution which will request the selection.

The obtained signage will be placed in layers whose names have prefix BIM_SIGN_ and will ready
to be exported in the IFC standard.
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23.8. Global 3D Object definition command (cddef3dobjs)

The command allows to define typology, material and classification of the BIM objects contained in
a layer.

Format: CDDEF3DOBJS
Select 3D objects: All(Enter) / Partial(P):

The command opens the following dialog:

3D Objects Global Definition >
®) Use style () By drawing
Style definition
Edit style Mew style
Define 30 Objects Exit

The definition can be executed in two ways: by using a style previously created and set up or by
using the drawing, with the manual setting the information for each BIM layer. In the thirst case,
“Use style”, you should Select a style already defined (for instance mystyle created with New style
button) and click the button “Edit style” which will open the following dialog:



3D Object Definition Style O *
=~k MYSTYLE

: j Ba

E|‘ 3D objects layer Define 3D Objects SE COUrse v
-4 BIM_3D_PILE IFC Class: #oCourse PAVEMENT v
-4 BIM_3D_VEGETALE
-4 BIM_3D_RILEVATO Object classification
-4 BIM_3D_PROGETTO — Mone — w Style e
-4 BIM_3D_CUNETTA
‘ BIM_30_USURA Code Description

-4 BIM_3D_BINDER

-4 BIM_3D_FONDAZIONE
¢

-4 BIM_3D_IMPALCATO
-4 BIM_3D_TRAVI

-4 BIM_3D_NEWG

-4 BIM_3D_FOS505x
-4 BIM_3D_FOS50DX
-4 BIM_3D_ATTACCO
* BIM_3D_SUB_BALLAST CIVIL Design Material
-4 BIM_3D_ROTAIA

Name Description 2

Road and Railway Structures

[ Auminum sheet

Ballast

[] Bitumen{base)

] Bitumenbinder)

[] Bitumen{wear)

] Bricks

] Cement mortar

OcGio

[ Concrete
1 Cancrate CEA/AD Conersta CRN/AD

oK Cancel 7

The left side tree lists all the layers containing 3D objects. For every layer the program tries to
associate automatically the object type, the code of the current classification and the material, all
based on the settings of the previous commands. Anyway, the user can modify the present settings
of the layer by changing the product classification and the material.

If you exit from the dialog with Ok, the changes will be stored in its style. If you want to apply these
settings to the drawing objects, you should click on the button “Define 3D Objects”.

If you use the definition "By drawing”, as in the following figure

3D Objects Glebal Definition >
() Use style (®) By drawing
mystyle
Define 30 Objects =

With click on the button “Define 3D Objects” you obtain the same setting dialog previously showed
and if you exit with Ok, the data will be saved directly on every object in the drawing.
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23.9. Single 3D Object definition command (cddef3dobj)

The command requests to select a 3D solid or a mesh surface and allows to associate an object type,
a classification and a material to the selected element and other geometric parameters.

Format: CDDEF3DOBJ
Select a 3D solid or a Mesh:

Define 30 object Ballast v

IFC Class: fcCourse BALLASTBED ~

Object classification

OmniClass w Style | Femovia_omniclass ~
Code Description 2
[12339.15.15.1... Railway Traction Line Pylons

[12339.15.11.13 Railway Railzs

23391513 Railway Platform Components

[J2313311 Structural Concrete

[ 23.35.15.21.13 Railway Sleeper Cars

[[12311.21.2115 Channels A
£ >

CIVIL Design Material

Name Description Ll

Opere stradali e ferroviarie ~
[ Acciaio
[ Acciaio zincato
[ Argilla trattata
[ Asfalta stampata
Ballast
[ Bitume modficata
[ Bitume tradizionals
[ Bitume(base)

L

Length 0.000 Reference alignment

Area 874.038 USL ¥
Volume 1360.062 Export reference inta IFC

Extend definition to other 30 objects Mot extend ~

oK Cancel 7

The command allows to assign the definition, or to modify it, for a single object.
Besides the data about classification and material, you can set an object length and eventually its
reference in an alignment.
Area and volume are directly calculated by the solid or by the mesh.
The object definition can be extended to other 3D objects, following different ways:
e object type, classification, material or a combination of them;
¢ reference to the alignment: you can request the calculation of reference for other objects on
the selected alignment or on the alignment associated to each object.
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23.10. Property and Quantity manager commad (cdbimpgman)

The command allows the management of a table with data about properties and quantities to assign
to different 3D object types.

Format: CDBIMPQMAN

The command shows the following dialog:

Property and Cuantity Management *
Object type |Asphﬂ - | | Data Type
(=1~ Asphalt {fcBuilding Element Proxy) :
EI P!'OPBTW Sets Status String
[ Pset_BuildingElement ProxyCommon |sExtemal Boolean
i Quartity Sets T e Pt
EI C!Jstoirn Property Set allran
. WBS LoadBearing Boolean
=5 C!Jstom CGluantity Set FireRating String

b CIVIL Design QSET

From the dropdown list in upper dialog you select the object type that you want to characterize. In
the root of the left tree you see the name of the object and between parenthesis the associated IFC
class. In blue color you see four sublevels. Property Sets and Quantity Sets contain properties and
quantities following IFC standard, which you cannot modify. Custom Property Set and Custom
Quantity Set contain properties and quantities all customizable.

If you want to add, modify or delete a table with custom properties or custom quantities, you can
use the functionalities called by the right mouse button on the tree item for a custom
Property/Quantity.
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Property and Cuantity Management

Object type Base course o

= Base course (FcCourse)
EI Property Sets
¢ i Pset_CourseCommon
Pset_CourseApplicationConditions
H i... Pset_BoundedCourseCommon
L Quantity Sets
EI- Custom Cuantity Set
L CIVIL Design QSET

Delete
Edit

Extend to other types

Remowve from other types

Besides the commands Delete and Modify, there are two functions Extend and Remove to other
types. This is useful when, after you defined a property for a type, you want to set the same table
also for other object classes in IFC.

A table with properties or quantities has a name and fields. Every field is defined by a name and by
a data type.

For property tables the possible data types are String, integer, Double (Real) and Boolean.

For quantity tables the possible data types are Length, Area, Volume, Weight, CD_Length, CD_Area,
CD_Volume. If you select the last three types, when you insert data (see next chapter), the fields
will be populated automatically with the values for length, area and volume of the CAD 3D object, if
already usable.

23.11. Property and Quantity set command (cdbimpgset)

The command allows to assign properties and quantities to a selected object.

Format: CDBIMPQSET
Select a 3D object...

After the selection of the 3D object, you will see the following dialog:

19



Assign/Edit Properties and Quantities *

=- Cl.ivett (FcPipeSegment )
- Fro

Walue
0.0143

perty Sets
[ Pset_Pipe SegmentOccumence
Pset_PipeSegment TypeCommon Caler

i Pset_PipeSegment TypeCulvert Ferart

; Pset_Pipe Segment TypeGutter
- Guantity Sets
i Qto_PipeSegment BaseQuantities
EI Custoim Property Set
L. WES
.. Custom CGuartity Set

0.0099999999993937165

AL

As you can see the dialog is the same of the previous command linked to management of properties
and quantities, but in this case you see only tables associated to the selected object type and with
an added column for the value which the user can assign in each field.

The command allows to extend to other 3D objects in the drawing the value of the fields in tables.
To do this you can select the values to extend in the wished table and click on right mouse button -
> Extend property on exit.

Data

Now the fields in the first table column (Data) will become red. Leaving the dialog with OK, in the
command bar you will see the following request:

“"Extend data (O)nly to objects “IfcPipeSegment” or to (A)ll objects?<0, A>(0)”

If you select “O”, the extension shall be applied only the selected objects of the same type which
has been selected in the command start (IfcXXX). Instead, if you select “"A”, the extension will be
applied to all selected objects. The option “A” is enabled only for tables of properties and quantities
defined by the user.

23.12. Linear 3D Object manager command (cdsweepsez)

The command allows to manage 2D sections from which you can create 3D objects by extrusion
along a path.
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Format: CDSWEEPSEZ
The command will show the following dialog:

Linear 30 objects management

e

The left tree shows the categories defined by user and containing the 2D sections. The creation steps
follow this procedure:

1) Create a 2D section on the drawing: the section is defined by one or more contour polylines
and, in the case of closed contours, by one or more hole polylines.

2) Click with right mouse button on the tree item Categories -> Add category: set the category
name.

3) Click with right mouse button on the new created category > Add section from drawing: the
program asks to select the contour polylines and next the eventual closed polylines for the
holes.

4) Set the section name.

5) The 2D section is drawed in the dialog chart.



Linear 30 objects management — O s

—|-- &= Categorie

Curt MyWall

= : myCategory (Ctrl + Mouse | or cambiare punto di riferimento)

The red circle shows the reference point by which the section will slide orthogonally to a 3D polyline
as path to create the 3D solid of extrusion. This red point can be changed by the user selecting
another section vertex with CTRL+Click on left mouse button.

You can define the 3D solid properties with right mouse button as described below:

Linear 30 chjects management

- %= Categore
...... Curb

Define 30 object
Create 3D objects

Delete section

1) Define a 3D object: you will see the dialog described in paragraph 23.6.

2) Create 3D objects: the command shall focus on drawing with the request to select the 3D
polylines as path for extrusion of the 2D section.

3) Delete the section.

If the 2D section is open the created object will be a MESH.
If the 2D section is closed the created 3D object will be a 3D SOLID.



If the 3D object was not drawn, the cause could be the dimension of the 2D section, too large for a
correct extrusion along the selected path.

The 2D sections, defined by the command, are saved in a subfolder of CIVIL Design main folder,
with text files in: “\CDBIM\SweptSections”.

23.13. Point 3D Object manager command (cdinsert3dobj)

The command allows to insert 3D objects, defined in external DWG files, on CAD points or on points
of CIVIL Design, managed by Survey point command.

Format: CDINSERT3DOBJ

In the beginning, this command needs DWG files containing, each one, a 3D object composed by a
MESH and/or 3D SOLIDS of AutoCAD. These elements can be defined also by the command explained
in par. 23.6.

At first run of the command, it creates the following subfolder of CIVIL Design main directory:
"\CDBIM\PointObjects\"”. In this folder the user can create other subfolders where he can store his
DWOG files with the 3D objects and in this way he composes his 3D archive. A sample of the command
dialog and the associated subfolder structure in File Explorer is shown in the following figure:

(® 30 object on points or blocks (0) 3D objects on points group () Special ohiects
Point objects DWG file name
Insert 3D object on points or blocks Cancel ?

CD13-C2020 » CDEIM PointObjects

MNarme - Date modified Type

B cub 7/02/2020 17:43 File folder
B LightPoles File folder
B rail 12020 17: File folder
B RoadsSigns File folder

From the radio buttons in dialog top you can select the way how to insert the 3D objects:

- 3D Objects on points or blocks.
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In command exit the program shall ask to select points and/or CAD blocks where inserting the 3D
objects contained in the selected DWG, shown in the table, right side of the dialog. In the case of
blocks, the inserted object is rotated as the associated block.

- 3D objects on topographic points.
In this case the dialog is the following:

Gestione oggetti 3d puntuali X
(O Dggetto 3D su punti o blocchi (® Oggetti 30 su piano quotato (O Oggetti speciali
B Ogagetti Puntuali Nome file DWG |dentificativo
) Amedo B Griglia 5050 cm
-
| Femovia
; | Pali della luce
] | Segnaletica
(O Cerca ID in simbolo (®) Cerca ID incodice  (_) Cerca D in descrizione
Inserisci Oggetto 30 su piano quotato... Salva ed esci Annulla 7

In the right side, the table with DWG of the different folders has a column “Identifier” where you
have to insert the ID which the program will search, following the selection below the table, i.e.
search in symbol, search in code or in the field description of a CIVIL Design point block. In a first
phase the user can assign the IDs to different DWGs and click on the button Save and exit to save
the data. In this way of insertion, the program shall ask to select the points of a topographic group
and shall insert 3D objects from DWGs as results of the ID search in point blocks. The inserted
objects are rotated with the same rotation of the points. If you want to create points aligned with
the direction of a polyline you can use the command “Handle points -> Points on Polyline”.

- Special Objects.
With this option in the left tree you can see the folders associated with the 3D objects which request

detailed operations for their insertion.

- Railway sleepers
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Point 30 Object management X

() 3D object on points or blocks () 3D objects on points group (®) Special objects

=l | Special objects DWG file name

- IR | B s 0

= Sleeper_230_W
™ Sleeper_240_C
= Sleeper_240_W
™ Sleeper_260_C

Insert special 30 objects... Cancel ?

In the above table there are three standard types of sleeper, that of 230, 240 and 260 cm, in
Concrete (suffix C) and in wood (suffix W). In command exit the program asks to select a reference
left polyline and a reference right polyline. These 3D polylines are the superelevation polylines
created by the command “Calculate rotations”. In this command you have to specify the step of the
polylines (segment length) which in this case is the step of sleepers (0.60 cm).

23.14. Cut and fill Volume command (cdbimvol)

The command calculates volumes of cut and fill operations, beginning from a DTM model of the
terrain and one or more meshes of the design model.

Format: CDBIMVOL
New computation (ENTER) / Query (i+ ENTER):

- New computation

With a new calculation the program asks to select a 3DFace from the reference model (surface or
terrain), then the program asks to select design MESHES. After the selection, it starts the calculation
phase which ends with the red MESHES for Fill, those yellow for Cut and white for neutral situation.
These entities can be queried by the CIVIL Design editor and replay with the calculation results.
Otherwise you can use the following “Query” function of this command.

- Query

The program asks to select the MESHES for volume computation. Then you will see the following
dialog with results:
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Cut and fill X

VOLUME Report

eference model: TERRENO-DTM
Volume [cm]
Cut: 49'045.67

Surfac

Neutral: 0.00

Save report OK ?

This function is useful because it shows the sum of calculation for the selected elements.
It is possible to save the report as rtf format.



23.15. Export IFC model command (cdifc)

The command allows to export 3D objects of the BIM model in IFC format.

Format: CDIFC

The command opens the following dialog:

#® IFC Export -
B 5 5 s Layer / Name Object
= (0| BIM_3D_PILE Column
e e O BIM_30_PILE Col
----- 2 Track element ~ - almn
..... # Ballast 0<% BIM_3D_VEGETALE Generic course
..... g Rai []<F  BIM_3D_VEGETALE Generic course
..... [L. Gutter (0%  BIM_3D_VEGETALE Generic course
#27 Genenic course []<Z#  BIM_3D_VEGETALE Generic course
[_]_'5 TR3 (J<#  BIM_3D_VEGETALE Generic course
-7 Genefic course [ BIM_3D_CUNETTA Gutter
----- [ Gutter (Il BIM_3D_CUNETTA Gutter
----- HB Wear courss CI[L.  BIM_3D_CUNETTA Gutter
----- A8 Binder course [l BIM_3D_CUNETTA Gutter
""" £ Base courss CI[L.  BIM_3D_CUNETTA Gutter
=SR2 (&  BIM_3D_USURA Wesr course
= ge"a'r_' [(]#& BIM_3D_USURA Wear course
é enenc course CJ&  BIM_3D_USURA Wear course
_____ B Bireder oo 14 BIM_3D_USURA Wear course
_____ £ Base course (142  BIM_3D_USURA Wear course
=8 TR & BIM_3D_USURA Wear course
_',,____..___’ Terain []4 BIM_3D_BINDER Binder course
-£7% (Generic course (J&  BIM_3D_BINDER Binder course
..... [, Gutter 142  piM_30_BINDER Binder course
..... E0 Wear course Cm BIM_3D_BINDER Binder course
----- B8 Binder course (] BIM_3D_BINDER Binder course
----- £ Base course Cm BIM_3D_BINDER Binder course
9*—* Ponti e BIM_3D_FONDAZIONE Generic course
EH’-"= Ponte E= BIM_3D_FONDAZIONE Generic course
Column (1%  BIM_3D_FONDAZIONE Generic course
e BIM_3D_FONDAZIOMNE Generic course
. . E== BIM_3D_FONDAZIOME Generic course
Protective barier []£#  BIM_3D_FONDAZIONE Generic course
M BIM_3D_BASE Base course
(184  BIM_3D_BASE Base course
(]2 BIM_3D_BASE Base course
(15  BIM_3D_BASE Base course
(&  BIM_3D_BASE Base course
(184  BIM_3D_BASE Base course
I+  BIM_3D_IMPALCATO Deck
(e BIM_3D_TRAVI Beam
= BIM_3D_NEWG Protective bamier
(]« BIM_3D_FOSS0SX Termain
[]<=  BIM_3D_FOS5505X Temain
(1<~  BIM_3D_FOSSODX Termain
(<=  BIM_3D_FOS50DX Terain
E== BIM_3D_VEGETALE Generic course
(E= BIM_3D_VEGETALE Generic course
1= [ I B N et e o R -
@ IFC ...
405 Settings [ Export Cancel

In the table of the right side the program lists all the object types found in the drawing. If you select
an element in the left tree, in the right table you will see the associated elements. You can select
the elements which you want to export by ticking on each check box.
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If you want to create the IFC file, you need to select at least one element to export and the
destination file path.
By clicking on the button “Settings” you see the following dialog:

Settings >
Versione modello: [FC4X3

Solid and surface representation Brep w

[ ] Export point and polylines as 30 solids

(%)

{

Paoint thickness (cube side)

Palylines thickness (cylinder radius) 03
Model traslation
Crrigin pairt
X [0.00 |
Scegli punto
Y |D'DD | da disegno...
Z (000 |

0K Cancel

The IFC version for export in defined by the command BIM > Settings (CDBIMSET).

You can define the representation type for solids and meshes. The 3D objects are exported only with
Body Brep or Body Tesselation representation.

You can export in IFC format also points and polylines. To obtain this result the points must be in a
layer with prefix BIM_PNT_, whereas the 2D and 3D polylines must be in a layer, respectively, with
prefix BIM_2DP_ and BIM_3DP_.

In the case of the CIVIL Design topographic group, the name of the topographic group must have
the prefix BIM_. The option “Export points and polylines as 3D solids” allows to export points as
cubes with the side length defined in the dialog and the polylines as prisms with circular base with
radius length defined in the dialog.

If the points or the polylines come from the import of a Shape file or contain generic data tables
(see the chapter 25), these informations are exported in IFC file as a Property Set.

At last, the model can be translated from a reference point. This operation is necessary if you want
to import the IFC model in REVIT platform, because in that environment there are short limits in the
size of the design area.

WARNING: IF YOU USE BRICSCAD, WITHOUT ANY OTHER FUTURE UPDATES, YOU HAVE
TO CONVERT 3D SOLID TO MESH, BEFORE YOU CAN EXPORT IFC MODEL

23.16. Import IFC model (cdimpifc)

The command allows to import some objects form an IFC model.

Format: CDIMPIFC
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The command starts with the request to select the IFC file which you want to import. After the
selection and click on “Import” button, the command reads the file and then shows the following

dialog:

Import IFC x

Import IFC Element

ifcBuilding Elemert Proxy

ffcDistributionChamberElement

ffcFooting

foGeographicElement

ffcPipe Segment

< >
EXISTING objects

[ ] Impart and overwrite properties

N=0

NEW objects
N =80 Import new objects

Corc

In the upper list the command shows all types of IFC objects which are recognized. With the ticks
on the checkbox of the Import column, you can select what you want to import.

In the lower side of the dialog, you see two sections, the first for the objects read from file and
already in the DWG (EXISTING) and the second for the objects coming from the import (NEWS); in
the first case you can select if you want to substitute the properties with those read from file. If you
have selected the option “Import and overwrite properties” you can decide if you want to substitute
the object geometry, read from file, or to maintain the object geometry present in DWG. In the case
of new objects you can select if you want to import them.

You should note that a recognized object for import could not be actually imported because the
geometric representations are multiple in IFC format. The command recognizes the following
representations:

- Body Brep

- Body Tesselation

- Body Area Extrusion (partially)

- Body Disk Extrusion

23.17. Utility Menu

This submenu contains the following commands:
23.17.1. 3D Face -> Mesh (cd3dftomesh)
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The command creates a mesh starting from a selected 3DFace set.

Format: CD3DFTOMESH
Select the 3DFaces...

The mesh is created in a layer with the name composed by the prefix BIM_ and suffix equal
to the name of the layer containing the 3DFaces.

23.17.2. 3D Face -> Solid 3D (cd3dftosolid)
The command tries to create a 3D solid starting from a selected 3DFace set.

Format: CD3DFTOSOLID
Select the 3DFaces...

The command tries to create a 3D solid starting from a selected 3DFace set. To obtain this
result, the selected 3DFaces must form a closed object, otherwise the command creates a
mesh.

The solid or the mesh is created in a layer with the name composed by the prefix BIM_ and
suffix equal to the name of the layer containing the 3DFaces.

23.17.3. 3D Face -> Solid with thickness (cd3dftosolidthick)

The command creates a 3D solid by extruding in vertical direction the selected 3D Faces and
with the set thickness.

Format: CD3DFTOSOLIDTHICK
Insert the thickness:
Select the 3DFaces...

The extrusion takes place in the negative z-axis direction for positive thicknesses, otherwise
in the positive z-axis direction. Not all values of the thickness are compatible with the solid
creation, because it depends on the altimetry position of the 3DFaces.

The solid is created in a layer with the name composed by the prefix BIM_ and suffix equal
to the name of the layer containing the 3DFaces.

23.17.4. 3D Sections ->3D Objects (cdloft)

The command creates a 3D solid starting from 3D sections by unifying them along a straight
or by interpolation (fitting)

Format: CDLOFT



23.18. CIVIL Design BIM variables

By the command “CIVIL Design Variables” (SETVARCD), you can edit the following variables linked
to the BIM settings.

CDBIMS3DMOD
It creates 3D SOLIDS from 3DFACES as element conversion... >SURFACE
->MESH

If the variable is set with the value "SURFACE”, the program converts the 3DFaces in CAD Surfaces
and from those surfaces it creates the solid.

If the variable is set with the value "MESH”, the program converts the 3DFaces in a MESH, then it
transforms the obtained mesh in CAD Surfaces and from these it creates the solid.

This variable is used in BIM procedures which create 3D Solids. In general, if the solid cannot be
created from the 3DFaces, the program tries to create a mesh.

The first method, with the "SURFACE” value, is more expensive in terms of computation time, but
its success rate is higher than the second method. However, the second method has the advantage
to be faster than the first in the object creation.



