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1 Introduction

All construction projects will have a number of key objectives, and almost without exception these will
include adherence to cost and budgetary constraints. Whilst there is nothing new in these requirements,
the way and speed they can be achieved has improved significantly and continues to improve because of
the use of CostX®. CostX® is an interoperable estimating software tool which supports the seamless
transfer of digital design information between designers and non-CAD users for measurement and
estimating purposes.

Amongst other powerful features, CostX® allows its users to measure from a variety of drawing file formats
without running CAD software, and without the ability to amend or alter the files. The measurements are
then utilized in the preparation of working documents required for the various stages of a project, such as
option or change appraisals, estimates, bills of quantities, material schedules, tenders, and the like.

Whilst CostX® supports a wide variety of file formats, thus enabling its use on any project, file formats for
design data vary and each inherently provides differing levels of data richness and functionality. CostX®
users can leverage better drawing file intelligence in a way that can dramatically improve productivity, and
this means that the arrangement and configuration of data for each drawing file format can be optimized to
improve communication and yield the greatest benefit to the team. This enables work that traditionally
could have taken days to complete to be done in hours, leading to improved project delivery and resulting
in benefits to the client and design team alike.

Notwithstanding these benefits, electronic drawing files are commonly issued in the lesser intelligent file
formats, usually basic 2D raster or vector PDF files, sometimes 2D or 3D CAD formats and only occasionally
3D object-based BIM models. Furthermore, the file data is often not configured in a way to best suit the
measurement process and quantity extraction. This represents a missed opportunity because regardless of
the file format used, the configuration of data for each drawing file format can easily be optimized to
improve communication and yield the greatest benefit to the team.

This document aims to provide general tips and guidance for the more common file formats on how
drawing files may be arranged and optimized to improve team communication, and specifically to assist in
the quantities measurement and estimating activities. It is not intended to be a mandatory requirement for
each file format, but rather to reflect some of the more common optimizations which are of benefit.

Generally, the simple suggestions made in this document will be broadly applicable and could readily be
incorporated into workflows for most projects. However, they are by no means exhaustive and it is up to
project teams to establish their own information exchange protocols and collaborative workflow
methodologies to suit project requirements and individual circumstances.




2 What to Provide - Overview

Drawing file formats which can be used for measurement and estimating purposes range from simple 2D
raster formats, through 2D PDF or CAD files, to 3D object-based DWF™ , DWFx™ and IFC BIM models. Each of
these formats progressively provides increasing levels of drawing file intelligence which can be leveraged
by CostX® users to dramatically improve measurement and estimating productivity.

Quantities are obtained either by on-screen measurement from 2D or 3D drawings, or by importing
dimensional information directly from the BIM data model.

The details below reflect a general preference order based on the useable intelligence contained within
various file formats, although CostX® supports the use of all of them.

2.1 3D DWF" and DWFx™ Files from Revit®

If Revit® is the software used to design the building, a multi-sheet DWF™ or DWFx™ export with a default
3D model view (or series of 3D views each showing different elements) and 2D sheets of all plans,
elevations and sections will enable CostX® users to utilize the database information to automatically
generate quantities from the 3D views, and augment the database quantities with additional measurement
from the 2D or 3D drawing views or sheets.

With Revit®, DWF™ and DWFx™ files are preferred to IFC files, but if an IFC is specifically required refer to
IFC Files from Revit®.

There are several optimizations which can assist the team when producing 3D models and views in Revit®,
these are described in 3D DWF™ and DWFx™ Files from Revit®.

As Revit® is also capable of exporting individual DWG™ files of the 2D views and sheets, these may also be
requested where additional measurement functionality may be required. Please refer to 2D CAD files.

2.2 IFCFiles

Provide an IFC 2X3 Extended Coordination View export with Base Quantities and with dimensional instance
properties (quantities) mapped as a Property Set. Prior to export ensure that objects are mapped to their
correct IFC categories, which may involve use of override settings and creation of additional IFC-specific
parameters.

For more details refer to IFC Files and if ArchiCAD®has been used also refer to IFC files from ArchiCAD®.

In addition to the IFC, provide a full 2D set of plans, sections, elevations and details in 2D DWG™ format as
described in 2D CAD files.




2.3 2D CAD Formats

For most other CAD packages, DWG™ files can be used as an interoperable format between design
disciplines to aid coordination, not least because the logical use of layers and blocks within them allows the
identification and isolation of the relevant details, and this assists with the speed of measurement. There
are several beneficial optimizations when producing DWG™ files as described in 2D CAD files. Note that
CostX® cannot be used to alter or amend DWG™ or any other CAD files. 2D DGN™ files are also supported by
CostX®.

2.4 Vector-based PDFs

PDF files are acommonly issued output for design data, in part because this format is read-only and can be
easily opened with a number or freely available and simple to use viewing packages. PDF files exported
from a CAD package will usually contain vector coordinates however little else of the embedded
intelligence of the CAD files from which they are generated.

Whilst vector PDF files can readily be used for measurement in CostX®, advanced measurement tools such
as blocks and polylines which rely on CAD intelligence are not available. However if there is no choice but
to issue vector PDF files there are a few optimizations which can enhance the data and thereby usability of
the file, such as including layers in the PDF file to allow isolation of the relevant details which is of
assistance for both review purposes and when taking measurements from the drawing. Please refer to
Vector based PDF Files and Their Limitations.

2.5 Raster Image Files (incl. Raster PDFs)

Raster image (JPEG, BMP, TIFF, etc) and raster PDF files provide the least data and do not contain any vector
or other intelligence from the source CAD file. Sometimes, certain export settings in CAD programs will
determine whether a PDF is produced as a vector or raster file, or a combination — it can be quite common
for PDF files to contain both vector and raster components. Whilst raster or combined raster/vector files
can readily be used for measurement in CostX®, it is preferable to issue the DWG™ source files or all-vector
PDFs as they have a far greater range of use. However if there is no alternative but to issue image raster
files, the details in Raster Image Files (incl. Raster PDFs) and Their Limitations provide several optimization
tips.
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3 General Guidance (All 2D File Formats)

Irrespective of the file format provided, one of the key features of CostX® is the ability to identify and track
changes which occur on progressive drawing issues. Consequently there are a few general suggestions to
consider when creating and issuing drawings for a project which include:

1. Tryto use aconsistent scale, orientation and position for progressive issues of each drawing.

2. Try to be consistent with the drawn information included on each drawing for progressive issues.

3. Consider establishing a drawing numbering/referencing structure and use it consistently for
progressive issues.

- www.itwocostx.com Copyright © 2011-2024 RIB Technologies Pty Ltd (NOT TO BE REPRODUCED)



4 Raster Image Files (incl. Raster PDFs) and Their Limitations

CAD programs are based on vector graphics, however the drawings are often published and issued in one of
the raster image formats which means that the inherent resolution and intelligence is lost. Often the
drawings are difficult to read but cannot be enlarged without further loss of resolution, and the scale can
sometimes be difficult to determine accurately.

CostX® supports both raster and vector formats but uses different modes of measurement for each,
reflecting the nature of the data available. Measurement of a raster image traces an overlay over the top of
the drawing, whereas vector measurement attaches to the actual vector lines within the drawing. Hence
vector measurement is faster and more accurate, and can identify changes in drawing revisions by
detecting the amended vector co-ordinates of the measured lines.

hm;-‘k?
; 7 -:.;.:;-;e\

IL 14 ﬂ-
g TRk J
i i ! | ﬁ%‘?’x = |
¢ e e i i L Ban ]-' :
Raster Mode measurement in CostX® Vector Mode measurement in CostX®

For these reasons, although AutoCAD® and similar CAD programs can export/plot raster image files, the
preference is to receive DWG™" files or Vector based PDF files (refer to 2D CAD files and 3D Drawing Files
and BIM Models). If you have no choice but to issue raster files instead of vector files it is critical to provide
scale information, particularly as the image may get distorted during transmission. This seems basic but is
neglected surprisingly often.

1. Provide X and Y scale bars and / or figured dimensions to allow the drawing scale to be calibrated more
accurately.

2. Orientate the drawing to be appropriately rotated (e.g. square to the boundary of the image file).
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3. Use aconsistent scale and orientation for progressive drawing issues.

4. A JPG or PNG file format would be preferred over BMP and TIFF due to file size and quality
considerations.

5. If plotting from a CAD package directly, choose an appropriate paper size setting (e.g. 1600 x 1280
pixels, A3 etc. or larger for very large drawings) to enhance resolution.

Printer fplotter

Mame: ﬁ PublishToWeh JPG.pc3 w

Paper size

Sun Hi-Res (1600.00 x 1280.00 Pixels) w

6. Try notto use heavy lineweights, as these may obscure other drawn details.

B Lineweight Settings X B Lineweight Settings X
Lineweights Units for Listing Lineweights Units for Listing
0.00 mm © Milimeters fmm) (O Inches in) — )30 mm © Millimeters {mm) () Inches (in)
— 0.05mm I (). 3% MM
— 0.05mm (). 4} mm Lineweight
— 0.13mm (). 50 mm | il
0.15 mm () 53 mm
0.18 mm — .50 mm Scale
Min I Max
Curent Lineweight: Bylayer Cument Lineweight: Bylayer

7. If scanning a drawing use a DPI setting of 100-150DPI generally, for drawings with very fine details use a
DPI setting of 200-300DPI.

8. Try not to have views at different scales in the same image file. Where this is not possible try to arrange
the views at one scale in one area of the sheet and views at a different scale in another area of the
sheet rather than having details at different scales interspersed throughout the image.

e

| wwa | |

.| WEnED h]l
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5 Vector-based PDF Files and Their Limitations

A commonly issued output from CAD programs is a PDF file which contains vector co-ordinates but little
else of the embedded intelligence of the source CAD files. This means that measurement can be done in
vector mode but advanced measurement tools which rely on CAD intelligence such as polylines and blocks
are not available. Also, layer information is commonly excluded from PDF files, which means that the
drawing view cannot be filtered to facilitate the measurement process.

Owing to its superior resolution and accuracy, a vector PDF is preferable to a raster image but the
preference would be to receive DWG" files (refer to 3D Drawing Files and BIM Models). If you have no
choice but to issue vector PDF files instead of CAD files, export as a PDF (in preference to plotting to a PDF
printer) and be sure to include layer information. Note — vector PDFs with layers included can also be
exported from aDWG" opened in AutoDesk® DWGTrueView™ .

!
> Import 4 ﬂ Export to PDF Options
3D DWF
Create and display a DWF or DWFx file
B b LLI®  of your 30 model in the DWF Viewer., Quality
-»>
k PDF Vector guality 1200 ~ | dpi
=P i Create a PDF file and allow you to set
/7 Publish r ; :
u page setul:‘;\pverrldes. Raster image quality 400 w| dpi
Merge control Lines Overwrite -~ *
Data
%ﬂdude layer information Fent Handling
Adds layer information in the PDF file so that you can turn
@ layers on or off when viewing or printing PDF files. o

If layers are enabled in PDF and CAD files, the estimating software can filter the display to make viewing
and measurement much quicker and easier, by 1) eliminating unwanted data to reduce clutter and 2)
isolating data for measurement.

Drawings | Layers Views -~

— = 220 3000 600 70 1000

; |

| AF1-G-ZONE ]

| A-G251-G-WALLEXTL o H . L
A-G252-G-WALLINTL B
A-G25-G-BEAMLINT
A-G26-G-FRAMREINSTEL ENS. .
A-G321-G-WNDWEXT BED RM. 1 £ WC.
A-G322-G-DOOR - =
A-G331-GFLORTILE :

] A-G34-G-BKWKWNDW ___ |
A-G4-GFITT [ ‘

A-G47-G-FITTFURN N
| A-G711-G-SITESURFHARDPATI
A-Z000-T-ANNO1

A-Z000-T-ANNO2 oo
W.IR.

/| A-Z001-T-IDENDOOR "
A-ZD01-T-IDENWIND 2 HE
A-Z005-C-SYMBROOFLINE B #
v*| A-Z005-H-BKWK BED RM 3 1200

Wall layersisolated for measurement in CostX®
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Hence itis very helpful if layers are configured in a logical manner, for example:

= Putdifferent building elements onto different layers.

= Put like items within an element onto the same layer or distribute them logically onto a series of
layers.

= Ensure the layer states are correct for all layers before saving the file. Layers which are not required
should be frozen.

= Use the hatching tools to create hatching or include it on a separate layer.

s
t

|
| | ll
i

Filtered Layersin CostX®

" Unfiltered Layersin Costxe
1. Provide scale annotation, scale bars and / or figured dimensions.
2. Orientate the drawing to be appropriately rotated (e.g. square to the boundary of the image file).
3. Use aconsistent scale and orientation for progressive drawing issues.
4. Try not to have views at different scales in the same PDF file. Where this is not possible try to arrange

the views at one scale in one area of the sheet and views at a different scale in another area of the
sheet rather than having details at different scales interspersed throughout the image.

www.itwocostx.com Copyright © 2011-2024 RIB Technologies Pty Ltd (NOT TO BE REPRODUCED)
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5.

6.

7.

Try to include any hatching in the drawing on a different drawing layer(s) to other drawn details to
enable it to be displayed or hidden as necessary.

x 8 9 - 5
- Current layer: BROCSOSCAR_PLAN : BROCSOSCAR_PLAN G i’ B BROCSOSCAR PLA Z]
o ¢ o 0-SECS0S5-GRID-IDEN

AL ===k 4 & &
Filters ¢ Status  MName ~ On Freeze 0-SEC-towers055-GRID
-2 Al - BROCSOSCAR_INSPT e @ )0-SEC-towerS055-GRID-DIMS
B All Used Layers ¥/ BROCSOSCAR PLAN e W ® 4 0-SEC-towerS035-GRID-IDEN
LB UNT P Hatching e @ o o Bl Hatchin
- BROCSOSCARSETOUT @ 8- == g
- BROCSOSCAR TAPSET @ ? 0 ' [ HyD9S0SH-INFO

If creating a PDF from AutoCAD® use the export to PDF option rather than printing to a PDF.

Create and display a DWF or DWFx file

H
|} Export ('. I'mi of your 30 model in the D'WF Viewer,

h PDF
=P : > é Create a PDF file and allow you to set
;/ Publish page setup overrides, %

. h DGM
% Frint x ' Create ane or more DG files from the

current drawing,

If creating a PDF from Revit®, select a hidden line or wireframe visual style so that the PDF will be in
vector format. Styles such as shaded, colored, etc will result in raster or combined raster/vector

content.

Properties
Floor Plan -
IFIoor Flan: Level 0 v| Edit Type
Graphics o

ViewScale o oiqig@ oo

Properties help
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6 2D CAD Files

The 2D CAD formats such as DWG™ , DWF/DWFx™ and DGN™ are capable of being rich in content and CostX®
users (who cannot edit the drawing file as CostX® is read-only) can exploit this intelligence with various
advanced measurement tools.

6.1 Blocks

CostX® can make use of blocks by counting all instances of a block in a single action, hence it is very helpful
if blocks are included in drawing files and are configured in a logical manner.

1. Assingle block object being recognized in 2. Multiple instances of the same block 3. Clicking once with the mouse measures all
CostXe. being recognized in CostX®. such blocks on the drawing in a single action.

= Do not group multiple objects into a single block.
= Co-ordinate blocks with layers so that details can be isolated and then measured very quickly.

= Try not to use the same block for different (albeit visually similar) objects in a drawing, equally try not
to use different blocks for the same object in a drawing.

.\\ // N \ /.,_ 5
N S = " \
B 7 & ] \ & -\I:lo.:k‘l'ypeﬁ
% | : s sflies
] \ - o B /] L s A e
rroe \ T~ x“’ Pl =y ——| ¥y ,( \\\ 4
I TiBlockType ATy o | i .\: A, [ {
| : | [Block Type A |
|
{ | E—
5 ik e
o, P e o
Ble{kwpesk Moy % /
%,
.;‘ A Block Type C il

[Block Type A

= |t is better to define individual composite ‘Objects” as blocks and not to create blocks comprising
multiple objects.
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6.2 Polylines

Simply put, CAD drawings are made up of multiple lines and arcs. The polyline command allows a series of
lines or arcs to be combined into a single continuous entity to create highly complex shapes.

CostX® is able to recognize the geometry of polylines and automatically return the area and perimeter of
the shape, no matter how complex, with a single action. Hence it is very helpful if floor plans, rooms, areas,
etc. are defined by polylines in drawing files.

.:_ R : . ﬁ g L]~
Cursor positioned over polylinein Polyline being recognized in

CostX® CostX® and perimeter
6.3 X-Refs

Dependent files e.g. Xref% / non-standard fonts should be either bound in with the DWG™" file or provided
as separate files using the correct relative directory structure.

x
W &-C-B-0

File References =
Reference ... s Status Size Type
S Example 1° Opened 445 KB Current
U5 Basement tomted v Attach
Open
| B + — Attach...
A [ | =3[R
Sheet Set = Switch | File Tabs|Layout Compare ’ ) Bind Xrefs/DGN underlays x
Manager L[/\{) Windows Tabs Unload Bind Type
Windows X
Detach O &ind I el
External References Palette -m__ | O ke anc |
Displays the External Reference: Xref Type 3 | |

If exporting to DWG™ from Revit® the Xref views on sheets in the Save to Target Folder dialog option
should not be ticked.

Pl rsajprat | G Moor Flan -

SR P chiypey | Autocan TinCw P 14 v -

o | Automats -Lorg (opecty preit)
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6.4 Layers

CostX® is able to use layers where provided to filter the display to make viewing and measurement much
quicker and easier, by 1) eliminating unwanted data to reduce clutter and 2) isolating data for
measurement.

Drawings | Layers |Mode! | Views |? Zone Category 1

3620 220 3000 E00 701000 0
MName s I H —_— SH—
0

/] A-F1-G-ZONE .

/] A-G251-G-WALLEXTL ot H
A-G252-G-WALLINTL
A-G26-G-BEAMLINT
A-G26-G-FRAMREINSTEL ENS.
A-G321-GAWNDWEXT BED RM. 1
A-G322-G-DO0R
A-G331-G-FLORTILE

| A-G34-G-BKWKWINDW

A-GHGFITT .
& ———

4000

A-G47-GFITTFURN

v'| A-G711-G-SITESURFHARDPATL
A-Z000-T-ANNO1 Ca—
A-Z000-T-ANNO2

7] A-2001-T-IDENDOOR

[T A-z001-T-IDENWIND ) -
A-Z005-C-SYMBROOFLINE = 36

7] A-2005-H-BKWK | BEDRM.3

820050
W.LR.

5
h — 3‘

20

Hence itis very helpful if layers are provided and configured in a logical manner.
= Putdifferent building elements onto different layers.

= Put like items within an element onto the same layer or distribute them logically onto a series of
layers.

= Use the hatching tools to create hatching rather than using other tools to represent hatching. Try not to
disassociate/explode hatching.

- L]
/ £ e
£

< o
Line
- i - v

Draw

= Review the layer states for all layers before saving the DWG™ , layers which are not intended to be seen
should be frozen.

[}
=2

Status Mame - £ehe Lock Plot Coler Linetype Lineweight

- LFOSS0SA-FLOR.. @ [@\ o & [Jwh. CONTIN..— Defa..

- LFO9$0$A-WAL... @ | @&} o W gr.. CONTIM.. — Defa...

- LFO9$0$A-wAL.. | @ | @ | of [ yel.. CONTIN... — Defa...

2 949 3%y & - LFO9$0$A- WAL, @ o .:. 2 [Jwh.. CONTIN.. — Defa...
- LFo9$0$A-WAL.. @ | & | B & BMred CONTIN.. — Defa...

Unsaved Layer State v - Lv15-20$0$AD.. @ | & [ of [ wh... CONTIN... — Defa...
® & of [0 Lv15-20508A-FLOF ~ - Lv15-20503AD.. @ o n 2 [Jwh.. CONTIN.. — Defa...
- lv15-20$0$AFL. @ \@& /) o O wh... CONTIN... — Defa...

Layers = - Lv15-2050$AFL.. @ \g o & Mred CONTIN.. — Defa...
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= |fexporting a DWG™ file from Revit® arrange object categories into logical and appropriate layers, eg.
separate the wall finishes from the structure.

Sulnct Export Salup:

Layers [lnws. | Potherme | Took e Fants | Cokors |

Expertlsper qptiars; ot

3‘ " $ e | P il Lot lmyrs Frem skarcdarde: pew
Sees a1 e

oo e —— [ =TT=5
= 5 et =
@m 3 éss.smﬂnwnnum ' B Epot Layers DY 3 I [T _;

| Comren Edges | {4 Wlil- |2
Cuten 'wisl AGATER. 2

(= i s i | SR Onbons CPabm  AWRLLPA |2
Frah[4] (4w 2

| FehZ[m] | fAkail | T
| Wddwiee | awALHL (2
Horbiom Ls | (4 WAil | ¢
Stuchm[1] | {AWRL T
Subdhe[d] | WAL 2

= Specifying appropriate Type Properties and Layers where the layers can be specified in conjunction
with the Type Properties (e.g. specifying an Interior or Exterior function for walls) can also be

beneficial.
Type Properties
Farnily: |System Farnily: Basic Wwal hd | Load...
Type! |Exteri0r - Insulation on Masonry R | [ Duplicate. .,
Rename...
Type Parameters
p
| Parameter | Yalue Cakegory
Layer Colo
Structure Ediit [ W allz AswibLL-M. | 2
‘Wrapping at Inserts Domotwrap . K
Wrapping ot Ends o Walls.a'lnterl.ur [ il L 2
Widkh e "W alls /E wheriar AhL L 2
Function o e I R Wallz/Foundation | S-FMDM 2
I v | Wall:/Hetaining SITEAwALL | 2
Coarse Scale Fill Pattern -
bz Lz [ N P MSE AT E

= Setthe Export layer options to “new layers for overrides”.

Layers |Lines || Patterns || Text & Fonts || Colors || Solids || Units & Coordinates || General|

Export laver options:

E::-::|:u:|r't all properties BYLAYER, and create new lavers For overrides

= Under the general tab, tick the check box to export rooms and areas as polylines.

Modify DWG/DXF Export Setup

Select Export Setup
= | Layers | Lines | Patterns | Text & Fonts | Calars | Salids | Units & Coardinates | General ]_

Room and area boundaties:

Export rooms and areas as polylines
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6.5 Model Space and Paper Space

CostX® will default to Model space views since these contain the active model and hence are the most
accurate with no scaling required as they are generally at 1:1. If the file contains both Model Space and
Paper Space, an option is provided to load either or both, but Model space is preferred.

= Rather than multiple Paper space sheets with viewports to a single Model space view, a separate Model
space DWG™ file for each plan / elevation / section / etc. is preferred. On larger buildings, where plans
etc. may normally be divided between several Paper space views (eg. to fit onto a series of A3 sheets),
do not break the Model view up in the same way. It is preferred to measure on a single Model space
view for an entire level/floor.

= Avoid using different unit scales in the same Model space, eg. if 1 unit represents Imm avoid mixing
this with another scale for 1 unit.

= Provide scale annotation, scale bars and / or figured dimensions on Paper space sheets.

= Avoid where possible having views at different scales on the same Paper space sheet, where this is not
possible try to arrange the views at one scale in one area of the sheet and views at a different scale in
another area of the sheet rather than having details at different scales interspersed throughout the
image.
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6.6 DWG™ Files from ARCHICAD®

ARCHICAD® provides a variety of settings to improve the quality of exported DWG™ files. These settings
can be set up in the DXF-DWG Translation Setup under the File > Interoperability > DXF-DWG menu.

File Edit View Design Document Options Teamwork Window Help ClTools OpenBiM  Developer

DNM L

NER LR
gﬂp{n ¥ |

Wall - External ¥ | Wall-001

O-8-8Ex 0 -|[xa
B0 6 &

[ CloseProject  Ctri+ShiftsW

- T 0 ~#
Leave Teamwark Prajer

Save Ctrd=5
Bl Savegs. Ctrl+Shift+ 5

[A Export to EMcloud...

—a, X -
—* CaEnd Lhinges

Ty reate Trawel M sk

Publizh BiMx Hyper-model..

External Content

x [ [/ show Al 3D (30 /Al

o L FANEIANION ae

Py Smart Merge Options...

Libraries and Objects : ]
Info ¥ Classifications and Properties 1-!
Plot Setup... ' ALPHA Speckle Connector
L Piot.. S Import Point Clouds...
r% Page Setup... Chrl+ Shift+ P Igg. Place Mesh from Surveyars Data...
& Print... Ctri+P | Serd Model to Google Earth
Exit coivq | Moot ;

0SS
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= Under Save Options in the DXF-DWG Translation Setup, change the File Format to the newest version of
AutoCAD® available.

= Change the Save Layout into: Paper Space with Cropped View content.
= Change Place Drawings into: Single DXF/DWGfile.

= Change Saving Floor Plan to: Convert only Objects to Blocks.

= SETTINGS
Drawing Unit File Format: |AutoCAD 2018 Drawing v |
Open Options 1
Convert Images to: [Image's ariginal format w
Save Options 9 URMOEE CTNe (RO —
Attributes B R
[ ] [ E
Miscellaneaus JEmpeG e )
Custom Functions Save Layout into: | Paper Space with Cropped View's content '
Match File's Origin: | with Project Origin :
Place Drawings inta: | Single DXF/DWG file vl | Settings...
Saving Floor Plam: Convert only Objects to Blocks u

Important: To use Smart Merge, save the Project first.

Save Zones as Stamp and Fill

saving 3D Data: B Omit Palygon Edges
[_! Export File with Simplified Data Structure

Cancel { Save Settings & Close
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= Under Attributes > Layers > Methods in the DXF-DWG Translation Setup, choose Create Layers according
to ARCHICAD Layers.

= Change Save elements on to: Visible Layers only.

= Create custom layers for Windows, Doors, Window and Door Markers, Zone Stamps and any other layers
you might want independent control over.

= SETTINGS

Drawing Umnit Create Layers according to:
Open Oplions

| Archicad Layers
Save Options ¥

= Attnbutes Save elements an:
~ Layers :
Visible Layers on
Methods . pees. oty
Pen-based layer names Create custom layer for Insert Source Layer
Layer name conversion
d Archicad ltems DXF/DWG Layer
Pens and Colors
Windows Archicad Windows
Ling types
Doors Archicad Doors
Fills
. Skylights
Font conversion
Cover Fills
Kiscellaneous
Custom Functions Cot s
Drafting Fills

B 0o not export empty layers

Cancel | Save Seftings & Close

Polylines for individual spaces (rooms) and one for the entire net area of the building must be drawn prior
to export. Note that these closed polylines cannot contain any curves; curved segments must be
approximated by small line segments. Locate the polylines according to the required measurement
standards (inside face, centerline, etc.).

While not required, when exporting data from ARCHICAD®), it is also useful to make sure the pen colors are
legible on both a black and white background.

Objects with multiple instances such as typical doors or the like may be exported with each instance as a
unique block. It may be necessary to edit the file in an AutoDesk® application so that all alike objects are
the same block.
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6.7 AEC Entities in AutoCAD® Architecture Libraries

Sometimes if a drawing contains certain AEC entities from the AutoCADR® Architecture libraries there can be
problems with the display rendering the geometry correctly.

A solution is to save the DWG™ drawing with the AEC objects exploded which will enable the geometry to
be displayed. The following are the steps to export the DWG™ with exploded AEC entities in TrueView™ .

= Open TrueView™ (drawing file does not need to be opened).
= From the main menu select DWG Convert.

= You will need a suitable conversion setup to convert the drawing. If you have not created one follow
these steps:

= (Click the Conversions Setups button.

= Click the New button.

= Enter the name of the new conversion setup (such as “Explode AEC Entities”™).

= Make sure itis based on “Standard’ and click Continue.

= Change Conversion package type to “Folder (set of files)™.

= Select file format “AutoCAD 2013 Drawing Format with Exploded AEC Objects”.

= Check the Conversion file folder and Path options to save the file in the desired location.
= Other options that may be useful are “Bind external references”and “Purge drawings”.
= Click OK, then Close.

= Select the conversion setup for exploding the AEC entities (“Explode AEC Entities”).

= Click the Add files button.

= Select the file(s) you want to convert and press OK.

= Click Convert.

= TrueView™ should notify you once the conversion is complete.

= You can now close TrueView™ .
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7 3D Drawing Files and BIM Models

7.1 Overview

Itis important to differentiate between BIM models and 3D Drawings.

Traditional 2D and 3D CAD programs use vector graphics to replicate the human process of drawing on
paper. Vector graphics is the use of geometrical primitives such as points, lines, curves and shapes or
polygons, which are all based on mathematical equations, to represent images.

Regardless of whether itis rendered in 2D or 3D, a vector based CAD drawing like the following example of
an AutoCAD® DWG™ file is simply a collection of lines, arcs and text.

—_—

2D Plan View in CostX@ 3D View in CostX®

Because they are based on geometric data, these graphical models cannot describe the physical attributes
of the entities they represent, nor the relationship of the entities to each other. To overcome this
limitation, design-related industries have developed object-based data model applications, specific to
their operating environment, that can represent the physical and performance attributes of entities in
addition to their graphical properties.

In the case of the AEC industry this translates to a data model built around building entities and their
associated inter-relationships. The interface remains graphic, but geometry is only one of the properties of
the entities, which will also contain physical and performance data such as spatial relationships, geographic
information, quantities and properties of the building components.

The process of optimizing the design by interrogating and analyzing the data within the model is referred to
as Building Information Modelling (BIM). Consequently, the data model for a building is referred to as a
“BIM model”.

CostX® is able to view BIM models in DWF™, DWFx™ and IFC format and access the database to extract
information, with several extraction methods available. The opportunity therefore exists to use this
dimensional data for quantification purposes, instead of measuring the quantities. This greatly improves
productivity, and consequently reduces response times.

Issue of data-rich BIM model files therefore enables the CostX® user to collaborate in the design effort far
more effectively, and designers can respond to this change by increasing the amount of object data held in
the database. However, for estimating or scheduling purposes it will generally be necessary to augment the
BIM data with additional measurement from 2D or 3D drawing views, particularly with early design intent
models.
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7.2 Methods of Data Extraction

There are three options available to CostX® users for data extraction from BIM models:

= by use of CostX® BIM Templates;
= Dby use of Model Maps;
= Dby creation of special object-based Dimension Groups.

7.3 BIM Templates

CostX® ships with a selection of BIM Templates. These templates are XSLT files which have been written
specifically to extract and sort data from 3D DWF™ and DWFx™ model files. The default template, called
“Revit® General”, categorizes the data in accordance with the Revit® object hierarchy of Element Category,
Family name and Family type. By using the “Import Dimensions Using BIM Template” button and selecting
the “Revit® General” template, CostX® will create a list of dimension groups using the Revit® Category to
name the Dimension Group folder, and the Revit® Family Name + Family Type to name the dimension
group. The quantity will generally be drawn from the first dimension property. An example is shown
below.

& Object Properties

|Name | Value o

= <Unspecified>
_name Structural Columns {203)
_name M_Concrete-Round-Column {196)
_name 450mm (189)
_name M_Concrete-Round-Column [151638]
Guid 9e343347-23b6-48ba-8%9a5-94b3 1bdfd2d
d 151638
Dimension Groups | Dimensions =} Constraints =
Base Level L1-Level 1 .
Current: Structural ColumnsM_Concrete-Round-Column 450mm - Base Offset 0mm
Click to Filter <Filter is Empty> | Top Level L2-Level2
Top Offset 0 mm
Name |uantity  [uoM || | & pimensi
(=) structural Columns Length 3300 mm
fm M_Congrete-Round-Column 450mm 4 m Volume 0.56am?
o B [} Exactal L
M_Concrete-Round-Column 450mm Levell Structural Columns
Original Name: M_Concrete-Round-Column 450mm Level2 M_Concrete-Round-Column
e Level3 450mm
Original Falder: Structural Columns Leveld M_ Concrete-Round-Colurn
Count = 1.00 =) Identity Data
Length = 3.80 m Type Name 450mm -

Volume = 0.57 m3 Group by Category: ¥

The import routine is automatic and works on whatever model objects are being viewed on the CostX®
screen at the time. This means that users can filter the view to limit the import to selected objects, or they
can view the entire model in which case the import will provide them with a complete schedule of
Dimension Groups listing the quantities of every object in the model, all at the single click of a button.

An optional alternate BIM Template called “by QSID or ELEMENT CODE” will search for a text parameter
called QSID or ELEMENT CODE within the model and use this to group the Dimension Groups. These
parameters need to be added into the model as Shared Parameters if this option is to be used.

These templates are written around model data being presented in standard Revit® family categories and
will generally only produce satisfactory results when used with DWF" and DWFx™ files exported from
Revit®. For IFC files, Model Maps or object-based Dimension groups will be used.
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7.4 Model Maps

A Model Definition Tool allows CostX® users to view the model data in a schedule format and configure a
Model Map to extract data from the model using any combination of object properties. This means that
instead of generating quantities using the standard CostX® BIM templates, users have the option to define
Model Maps to customize the quantities extraction. This provides an opportunity to provide additional data
within the model to facilitate the model mapping process.

To assign the Model Definition, the CostX® user filters the model view to the required branch of the model
tree, and then drags and drops the required data from the Schedule into the corresponding field in the
Mapping Definition tab. Free text in quotes may also be entered.

In the example below, the data from the columns in the Schedule headed Level 1 and level 3 will be
combined to name the dimension group folder, the Top Level data will categorize the dimension group,
and the Measurement Type will be volume, using the data from the Volume field in the Schedule.

Mapoing Definiban || Previes

Folder: [Level 1] +7 - "+Level3]
Dimenzon Group:  ([Top Level]
Mezeure Type: valume -
Defaut Display: | Automatic -
Uz default expressions for blark |
Dimengion:
2C1:
2CL
2C3 = <
0% Schedule:
7e5: Length  |Levell |Levd1 |Leue|3 |Tq:| Level |Top Offset |Type Name |\ch|u'ne
3500 mm Structural Columns M_Corcrete-Rourd-Colurn 750mm GF - Ground Fl 1000mm 750mm 1,546 m?
o8 | |3s00mm Structural Columns 1M_Corerete-Rourd Courn 750mm  GF - Ground Fl 1000mm  750mm 1.546m?
Ich 3500mm Structural Columne M_Concrete-Fourd-Colurn 750mm GF - Ground Fl 1000 mm  T50mm 1,546 m3
2CE: 3500 mm Structural Columns M_Corcrete-Rourd-Colurn 750mm GF - Ground Fl 1000mm 750mm 1,546 m?
| [3500mm Structural Calumns M_Conarete-Fourd-Column 750mm  GF - Ground FI 1000 mm 750mm 1546 m3
Muitipler: | [#500mm Structural Calumns M_Concrsts-RoundColurn 750mm  GF - Ground F 1000mm  750mm 1546 m3
Count: 3500 mm Structural Columns M_Corcrete-Rourd-Colurn 750mm GF - Ground Fl 1000mm 750mm 1,546 m?
— | [3800mm Structural Calumns M_Conarete-Fourd-Column 450mm L1-level 1 Omm 450mm 0.569m3
~E | [3s00mm Structural Calumns M_Conarsts-Rourd-Column S50mm L1-Level 1 Omm 450mm 0.569 m3
Height: 3800 mm Structural Columns M_Corcrete-Rourd-Colurn 450mm L1-Llevd 1 Omm 450mm 0,569 m?
Offset; | [3800mm Structural Calumns M_Conarete-Fourd-Column 450mm L1-level 1 Omm 450mm 0.569m?
| [3s00mm Structural Calumns M_Conarsts-Rourd-Column S50mm L1-Level 1 Omm 450mm 0.569 m3
(=i 3800w Struciural Columns M_Conerete-Rourd-Column 450mm - L1-Levd 1 Omm 450mm 0,569 m?
wizll ar=a: | [3800mm Structural Calumns M_Conarete-flourd-Column 450mm L1-Level 1 Omm 450mm 0.569m*
Vobme: Froure) || ?SUD mm Structural Calumne M_Conarets-Round-Column 850mm L1-Level 1 Omm 450mm 0.569 m3
3800 mm Structural Columns M_Corcrete-Rourd-Colurn 450mm - L1-Llevd 1 Omm 450mm 0,569 m?

| Mzpping Definitior || Preview

| Dimension Groups | Eimensions |

| {Hame Quanhty

=) Structural Calumns - 355x353x1200C
B ﬁ L1 - Level 1 {Structural Colurns. ..
= structural Columns - 450min

12 -tevel 3
@ Roof

Structural Calumns - 750mm

GF - Ground Floor

Model Maps are highly effective for DWF™ , DWFx™ and IFC files. Similar to BIM Templates, they automate

high-volume extraction of model data, but in a custom configuration.

7.5 Object-based Dimension Groups

These work in a similar way to Model maps but are individually created for specific objects or groups of

objects.

WWW.itwocostx.com
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8 3D Drawing Files from Revit®

The following tips will help to facilitate data extraction from RVT™ , DWF™ and DWFx™ files.

8.1 Project Units

The total quantity of each object type is the cumulative value of the dimensions of each individual object. If
the Project Units in Revit® are set to whole numbers (which is the default setting), each dimension will be
rounded off which will affect the cumulative total. Therefore the Project Units need to be set to two or
preferably three decimal places to provide an accurate cumulative total.

Collaborate  View  Manage  Add-lns  Modify (o Dimension Groups | Dimensions
Project Units x Current: - no Decimals\System Panel - Solid -
|Chck to Filter <Filter is Empty = | <
Discipline: Common ~ Name |Quantity' |UOM | T
Units Format - (=) - 3 Dedmals
Length 1235 [mm] @ System Panel - Glazed (- 3 Decimals) 2,207 m2 e ‘Famlly 1|
Area 1235 m* @ System Panel - Solid (- 3 Decimals) 348 m2 | |2172m? System Pz
> sef Volume 1234.57 m* (=} - no Dedmals | |2.172m?* System Pz
Angle 12.35° System Panel - Glazed 1,922 m2 | |0.982m?2 System Pz
Slope 12.35° 2| [ system Panel - soiid 300 m2 | 0.276m? System Pz
Currency 1234.57 0.204m? System Pz
@ 1 [Mass Density 123457 kg/m" f f iriaat : : : 11 :
¥ Difference in quantitiesin CostX® if Project Units set to three decimals

Set Project Units to three decimal places

instead of no decimalsin same model

8.2 Family Naming Conventions

CostX® extracts dimension data (quantities) from the Revit® object properties. The default CostX® BIM
Template (Revit® General) groups and sorts the quantities according to the family naming structure of the
model.

Therefore, a more descriptive family naming convention can greatly improve communication.

Dimension Groups | Dimensions | Auto Count

Current; |Curtain Panels\System Panel Glazed =

Click to Filter <Filter is Empty =
(=) walls
{202 i Quantity  |UOM . FFH 70mm NON LOAD BEARING TIMBER STUD WALL 177 m2
4~ Curtain Panels [ 100mm NON LOAD BEARING STEEL STUD WALL 146 m2
. nblDoor_Ext-Revolving 4-Wing zm [ FEH 150mm NON LOAD BEARING TIMBER STUD WALL BRACING 21 m2

EEE System Panel Glazed

805 m2
Default naming —minimal detail

Descriptive naming

In view of the above, try not to use mass or generic model families for objects in detailed models, and do
not group disparate objects into a single mass or generic family, as this severely compromises the
usefulness of the output data. Select an appropriate element category for each individual object.

Dimension Groups | Dimensions | Auto Count
Current: |<ALL> v
Click to Filter <Filter is Empty >
# |Name 4 | Quantity uomMm ~
4 Mass
# batten 1 no .
# batten1 1 no ]
# batten2 1 no .
# batten3 1 no .
# batten4 1 no .
# batten5 1 no )
# battens 1 no (@]
w =
Mass naming
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8.3 System Assemblies

In Revit® multiple elements can be combined into a single assembly that can be independently scheduled,
tagged, and filtered. Most model elements can be included in assemblies and layered elements such as

walls, floors, flat roofs, etc are invariably modeled as assemblies.

Properties Edit Assembly
Floor — Faniy: Floor
Concrete- 1 e Type: Concrete-Domestic-425mm
FrmaiEEm @, Total thickness:  425.0 (Default)
Edit Type ﬁ' Resistance (R} 0.0000 (m2K)M
o y [N Thermal Mass:  0.00KkIK
Level [03 - Floor ; lvzs
Height Offeet Fr... 17812
Hoom Bounding Function | Material | Thickness
Related to iass 7 [Finish 1 (4] Carpet (1) {150
Structural 2 2 |Substrate [2] -Concrete- 50.0
Structural 0 3 |Core Bounda Layers Above 0.0
Enable Analytic... T|Structure [1] {Concrete- 3600
Dimensions A 5 |Core Bounda Layers Below 0.0
Slope
Berimeter 565 E
e 576,653 mt :
Volume §70,077 m’ P S S S MR So e o8
Eievation at Top | S818.6 BT e I B T S Delete ]
Eievation at Bot,.. 53038

Floor Assembly in Revit 2019®

When exported to a DWFx™ an assembly such as the floor shown above appears as a composite whole and
its component parts, or layers, are not separately identified within the 3D DWFx™ view and are

represented on 2D views and sheets.

E2 Object Properties

Dimension Groups || Dimensions

Current: Floors'\Floor Concrete-Domestic 425mm -

- _name

s..._name

[+} Analytical Properties
|| Constraints

;’"'Height Offset From Level
“Level

|-} Dimensions

~Area

* Elevation at Bottom
~Elevation at Top

~ Perimeter

| Click to Filter <Filter is Empty> |
| Name | Quantity |uom |
= Floors

Bd ﬁ Floor Concrete-Domestic 425mm 38 m2

“Volume
[z Exactal

“Levell
“Level2

“Level3
“Leveld

CostX® screen shot of composite slab assembly

|Name | Value
(=} <Unspecified>
:’"'_name Floors (8)
5'"_name Floor (8)

Concrete-Domestic 425mm (1)
Floor [435352]

a
Level 1

3Bm2
-425

o

24820
16.35m?

Floors

Floor

Concrete-Domestic 425mm
Floor

not

Itis very important that the component details are communicated in full, and to assist in this one or more

of the following solutions could be considered:

= Providing assembly information as a text or “Description” parameter.

= Using more descriptive Family / Type naming conventions.
= Providing detail sections as 2D sheets.
= Providing schedules detailing system assemblies.

Another option is to use the Revit® “Parts” function which will break the layered assembly into its

component layers.
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8.4 Parts

In Revit®, many elements can be divided into discrete parts that can be independently scheduled, tagged,
filtered, and exported. The Part function is designed to support aspects of construction workflows, such as
pour schedules for example, by enabling a slab to be separated into areas or zones based on the pour
sequence. Parts can also be generated from elements with layered structures, not just to separate the
layers but also to allow the layers to be individually manipulated or sub-divided. Parts are dependent to
elements and are automatically updated and regenerated when the original element from which they are
derived is modified. Each part can also be independently scheduled and the schedule will also update
when parts are modified.

If a layered assembly is separated into its constituent layers, the layer data will be available in a
DWF/DFWx™ export. Typically this might apply to elements such as:

= Walls (excluding stacked walls and curtain walls)
= Floors (excluding shape-edited floors)

= Roofs (excluding those with ridge lines)

= Ceilings

= Structural slab foundations

In the drawing area, select the elements from which you want to create parts, then in the Create tab of the
Modify ribbon click on the Create Parts button to separate the layers. The DWF/DWFx™ can now be
exported with each layer of the assembly as an individual Part with its own discrete Object Properties.

Alternatively, to avoid disassembling your working model view, create a new default 3D view, select all
elements in the view and click on the Create Parts button. Export the DWF/DWFx™ file from this view.

For each part, the Identity Data properties have been expanded to contain details of the individual layer
and this datais available for CostX® to create the separate Dimension Groups.

The Parts properties can also be viewed as branches of the Model Tree.

Drawings | Layers | Model || Views =] Drawings | Layers || Model || Views o
|Click to Filter <Filter is Empty> | (Click to Filter <Fiter s Empty> _|
M
|Name | a':“e .
i " \=liDrawing
(=)iDrawing 5 Hoors
=) Floors I Floor

[+ Concrete, Cast In Situ

+b Concrete, Sand/Cement Screed

[+] Rigid insulation

(+} Site - Hardcore

Model View in CostX® —Assembly only Model View in CostX® —Parts

\=| Floor
1+ Concrete-Domestic 425mm
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The disassembled slab will now import with the “Revit® General” BIM Template in separate constituent

Parts.

Dimension Groups | Dimensions

Current: | <ALL>

| Click to Filter <Filter is Empty> |
[ Name | quantity [uom |
(=) Floors
’@ Floor Concrete-Domestic 425mm (Part: Concrete, Cast In Situ - 175) 38 m2
: @ Floor Concrete-Domestic 425mm {Part: Concrete, Sand/Cement Screed - 50 38 m2
’@ Floor Concrete-Domestic 425mm (Part: Rigid insulation - 50) 38 m2
@ Floor Concrete-Domestic 425mm (Part: Site - Hardcore - 150) 38 m2

B Object Properties

|Name Value
(=] [1076996]
-~ Guid bcSc8053-d38a-425f-3afg-47h
~1d 1076996
[=}<Unspecified >
E"'_name Floors (4)
©_name Floor (4)
©_name Site - Hardcore (1)
E‘"'_name Part [1075996]
[=| Constraints
: - Base Level Level 1
B'Dimensinns
~Area 3/m2
~Exduded Mo
“Height 150
Shape is modified Mo
~Thickness 150
“Volume 5.77m3
[z} Exactal
“Levell Floors
“Level2 Floor
“Level3 Site - Hardcore
“Leveld Part
=} Identity Data
~ Construction Finish
Material Site - Hardcore
- Original Category Floors
- Original Family Floor
- Original Type Concrete-Domestic 425mm

CostX® screen shot of disassembled slab Parts—dimensionsimported with “Revit® General” BIM Template

The Parts properties can readily be used to create mapping definitions for Model Maps.

Dimension Groups | Dimensions

Current: Floor\Concrete, Cast In Situ 175mm thick

-

\Click to Filter

<Filter is Empty> |

CostX® screen shot of disassembled slab Parts—dimensionsimported with Model Map

| Name | Quantity |uOM |
(=) Floor
> i@ Concrete, Cast In Situ 175mm thick 7 m3
@ Concrete, Sand/Cement Screed 50mm thick 338 m2
’@ Rigid insulation 50mm thick 38 m2
@ site - Hardcore 150mm thick 6 m3

www.itwocostx.com
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8.5 Areas/Rooms

Room and area data is very useful for estimating purposes, particularly during the earlier design stages
when composite rates/m2 or ft2 are used to develop budget estimates. Use the Room and Area tools to
include this in models.

bl S Y

Room  Room Tag Area Area Tag
Separator Room T  Boundary Area

Room & Area « (PN

Edit the Area Type Properties to show area data.

Properties x -, /
Bedroom 1

R |
230 /,'

Areas (1) “ Edit Type ",'

Constraints H] s \ “

Level 01 - Entry Level ! .
Dimensions 2 Rexom

Area

Perimeter

Computation H...
Identity Data E
Number 4
Name Service

Image

Comments

Other 2

Area Type Gross Buildin... E

When exporting the file, open the DWF™ Properties tab in the export dialog window and tick the “Rooms
and Areas in a separate boundary layer” checkbox (if exporting a 2D or 3D DWF™ view). The room data will
now be exported with the file.

Hame | Quantity uoM
= Rooms
% Admin 15 m2
j_T_: Administration 93 m2
f Advigore 50 m2
i Caferteria 35 m2
- cafeteria 147 m2
DWF Export Settings ~HH computer Lab 160 m2
_'F:_ Conference 181 m2
- CopyfPrint 44 w2
. ﬁ Corridar 501 m2
Views/Sheets DWF Properties  project Information -] Drafting 8 m2
- ory Storace 8 m2
% Blectrical 87 m2
. 5 Instruction 1,290 m2
Export Object Data: B oy 122 m2
i -2 Lobby 935 m2
Element properties -~ Lounge 330 m2
Rooms, spaces and areas in a separate boundary layer % ::'a Reves 2; :;
. ) - ofice 55 m2
Texture settings for render appearances of materials =4 open office 132 m2
% Frep/Dish 22 m2
E Sprirkder 9 m2
-t stair 171 m2
i Starzge 17 m2
T Toiet 18 m2

Room data in DWFx™ shown in CostX®
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If the file is to be exported as a DWG™ then the export settings can be set to "Export rooms, spaces and
areas as polylines".

Architecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing & Site

|@£| Creates exchange files and sets options. 1 @ @ @ ‘

Tamily 1o aIExI‘IUC[ THE g Esor Lelaii Cinay
D Mew 3 ¥ R = System  Grid
[EEL:  gbXML
AL ;
\.] Sawes the maocdel as a gbXML file,

U
g
iJ“

- through Main Stair A oz
Sawes an [FC file,

ODBC Database
Saves model data to an ODBC
database,

g Save As r
=p Export 3

Images and Animations
Saves animations or image files. |

| @ & @ B

@_ sa e i) s )
Reports ;
Print } Sawes a schedule or Room/4rea 4 - |
report. i |
Options £3 Export Setups DWG/DXF
a Close Sets export options for CAD and IFC. 7 ;
ﬁ Export Setups DGN
| - - - $IFC Options
Options | | Exit Revit | .
{1 =
Muodify DWG/DXF Export Setup
Select Export Setup

Layers Lines Patterns Text &Fonts Colors Solids  Units & Coordinates General

<in-session export setup>

Room, space and area boundaries:
Export rooms, spaces and areas as polylines
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3D Drawing Files from Revit®

8.6 Shared Parameters

Additional Shared Parameters may be added within Revit® to enrich the data included in the DWF(x)™ file.
This data can then be accessed via Model Maps. Additionally there is a BIM Template available for
elemental coding called “by QSID or ELEMENT CODE”. This requires a text Shared Parameter to be created

with the name QSID or ELEMENT CODE.

&3 Object Properties &3 Object Properties

|Name 4| Walue |Name £ Malue
Twpe Mame Concrete Suspended Slab Keynoke 200mmm COMERETE

|-/ other Type Mame Slab on Ground_Exposed Ag
Cancrete Skrength M3z = Other
Farily Narme Floor E-ELEMENT CODE 01 SUBSTRUCTLURE
Q51D 03 UPPER FLOORS % Faril Mame Flaor %
Reo Rate 120 : ¥

) |=I Structural
[=1SFeirbireal

If thisis included in the model, the BIM template “by QSID or ELEMENT CODE” will sort the dimensions into
QSID or Element folders instead of by Category.

Dimension Groups | Dimensions

Current: 03 UPPER FLOORS'Floor Concrete Suspended Slab 200mm M32 -

|Click to Filter <Filter is Empty = |
Name | Quantity |UOM |
(¥ 01 SUBSTRUCTRE
[ 02 COLUMNS
|:_| 03 UPPER. FLOORS
*@ Floor Concrete Suspended Slab 200mm M32 1,701 m2
: @ Floor Concrete Suspended Slab 220mm M32 2,289 m2

*@ Floor Concrete Suspended Slab 250mm M32 420 m2

: @ Floor Concrete Suspended Slab 300mm M32 64 m2
@ Floor Concrete Suspended Slab 350mm M32 161 m2
[ 04 STAIRCASES
[} 05 ROOF

|| I1| 05 EXTERMAL WALLS

WWW.itwocostx.com
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Formula-based parameters can also be added to provide additional measurement data such as window
areas or downpipe lengths.

Type Properties >
Family: ~M_Fixed v | load.. |
Type: 0915 x 1220mm v| | Duplcate.. |
Type Parameters

Parameter Value |:| -
Wall Closure By host

Construction Type

Frarne Exterior Material Sash EE
Frarme Interior Material Sash D
Glass Pane Material Glass EE
Sash Sach D
Dimensions &
Height 1220.0 D
Default Sill Height 915.0 D
Width 415.0 D
Window Inset 19.0 EE
Rough Width D
Rough Height |

Analytic Construction <Mones=
Visual Light Transmittance
Solar Heat Gain Coefficient

What do these properties do?

[ <<Previen | | oK || Cancel Apply

Parameters should generally be added as Instance Parameters because not all Type Parameters get written
to the DWF(x)™ file. Refer to Appendix A for details on how to add Shared Parameters into Revit®. Use
Autodesk® Design Review to review the content of DWF(x)™ files.
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The following examples are all taken from a single model in which the designer had added the following
Shared Parameters based on advice from his estimator:

[ Object Properties
= A Building Level/Zone to allow the quantities to be grouped by J ’

| ocatl on. |Name Value o
L:J'(onstrainls —
. . ?'Laua\,{Zone BASEMENT 1
= Aconcrete mix strength to allow the quantities to be grouped by | refeneiee BASEENT 1
concrete strength. Lot o
=) Exactal I
. . ‘Levell Structural Framin _
= Areinforcement factor (Reo Rate) expressed in kg/m3to allow an Level2 B _cone_Eeam =
approximate reinforcement tonnage to be automatically = i o o sasm
generated. . oo
Model Version A_24/06/2008
Type Name 2400x400
= Also, ensure that concrete structural framing includes a length e e vength - —
dimension in addition to volume to allow for calculation of “Family Name BW_Conc_Beam
. . . ~Project Level Identify/Zone BASEMEMT 1
additional estimate items such as formwork. Qs 03 UPPER FLOORS
~'Reo Rate 120 -

Group by Category: (¥
Object properties viewed in CostX®

I Dimension Groups | Dimensions Dirension Groups , -Dimension;g
EosiE M Current; [ConcreteiN32 - |
|cr'Ck oliten ‘ Sty i|s Empty> || |Click to Filter <Filter is Empty> |
| Name Quantity uoM : i -
(& structural Columns I\iame | Quantity |UDM |
@ BASEMENT 1 26.94 m3 & Congrete
- BASEMENT 2 30.99 m3 N32 3,942.02 m3 |
g ] N
g GROUND % 4,20 m3 @ M40 85,90 m3 e
i@ cYMROOF nonen i NSO 107.37 m3
@ LeveL 1 GROLIND g 220 211.36 m3 Original Name: N32
Original Name: GROUND : i) I 275 ;
@ LeveL 2 9! H Original Folder: Concrete
- LEVEL 3 Original Falder: Structural Calumns Court = 401.00
Count = 105.00 = 3
@ 1oe 4 _ Volume = 3,942.02 m3
a LEVEL 5,7,9 Volume = 4.20 m3 :
@ LEVEL 6,8 Weight = 0.84 Tonnes Weight = 474.26 Tonnes
Volume of concrete and weight of steel grouped by CostX® into Building Volume of concrete and weight of steel grouped by CostX® into

Level Concrete Strength

Dimension Groups || Dimensions

Current: Formwork to Columns400x400 COLUMM -
|Cl'|ck to Filter <Filter is Empty > |
| Name |Quantity  |uom |
= Fermwork to Columns
> ~HH 400x400 coLumn 39,94 m2

~HH s00x250 coLumMy 5.45 m2
~HH a50x300 CoLUMN 39.18 m2
- 1000x250 COLUMN 5.49 m2
- 1000x300 coLUMM 464,25 m2
“HH 1500%225 coLUMN 241,72 m2

Column formwork derived from length dimension in CostX®
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8.7 Using RVT™ Files

CostX® can load native RVT™ files from Revit® versions 2015 to 2024. However, if your RVT™ file version is
older than 2024, it is highly recommended to upgrade the file to the 2024 version before adding it to
CostX®. This is because when using RVT™ files, they are upgraded in the background each time upon
opening to Revit® 2024 format, hence files that are already in Revit® 2024 format will load far quicker than
any previous formats.

Opening RVT™ files is much more resource intensive than other 3D formats, use a high performance CPU
and sufficient RAM to ensure good user experience. It is recommended that you have more than 8GB RAM
when working with drawings in native RVT™ format. For more information about the hardware
requirements, refer to the CostX® Client System Requirements.

It is also possible to load Revit models in CostX® by exporting to other supported formats such as IFC or
DWEF, which generally require significantly less resources than the native RVT™ format.

CostX® only supports 3D Views in RVT™ files. The following items are not supported:

2D Views

Sections on aView
Schedule Views
Linked files

IfaRVT™ file only contains unsupported views, a message similar to the below is presented upon opening.
The views will then need to be re-created within Revit® by the file originator before the file can be
opened.

— - |
Add Deawing i oK |
- " i
Mo sipported Byouit sheet found n selected deasang fles), The most common Chses fior this are that the |
= only comimes 20 v for & format that & only supported in 30 or if & fle corriaing only 30 vews when
1he brences type allvwe anly 20 views 1o be laaded
Flaass e ot show mie e wammg Aoae

If your RVT™ file contains links to other Revit® files and you wish to view the linked data in CostX®, please
use Revit® to bind the linked files together into a single file, and then add the combined file.
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8.8 Exporting RVT™ Files to DWFx™

= Provide amulti-sheet DWFx™ export containing the 3D view (or views) and the 2D views and sheets of
all plans, elevations and sections etc. The 3D views will be used to import BIM dimensions, and the 2D
views and sheets will be used to check and augment the quantities. Some users may also request the
2D sheets and views separately as DWG™ files or the source Revit® RVT file.

bjE] Creates excnange files and sets options.

N Vv Bhests  DWF Propertes  Fropect Infarmation
[ e » | T caD Fommats i

{cap| Creates DWG, DKF, DGM, or SAT Ties. Preview of 30 View: 00 Export: <cin-penson view/sheet st 4

Show nlst AN views and sheet i the Mocel
[ pen » G DWE/DIFX -
Creates DWF or D'WFx files. WM E & Check All U’\ed:l\hne

E Save =h mBx Inchide | Tywe | Name & L

i | wves a 30 view as an FEX fite g = & 301 0

I 30 View: 30 Al

E’ Saue fz L ] Family Types B L

= Exports family tpmes from tha current 30 Views: 30 Baleany v

- :
L ramily to = et [ fiie ] fist

- »
b, [EEL ghXML

Sayes tha modal as a gL file,

O & Eleation Fast

@P”“‘ ! @ s

] Y Eleation Nodh
Seves an IFC file iz e
(] #  Eevelion South
Close — - f= rt N
B g, DDBL Lakabsy O f  Slevmion West v
Options Exit Reﬂt! Mt Sawe Set hiChse Cancel

= Review the visibility settings and verify all intended / required objects are not hidden in view before
exporting the file.

Properties Ef] Ty

Floor Plan - 4 [rmit—— ff . —’.

Visibility/Graphic Overrides for Floor P

Floor Plan: 00-Groun ~ Edit Type

: Model Categories  Annotation Categorie:
Graphics A oaf

View Scale 1:100 [ show model categories in this view

Scale Value 1: {100 Filter list:

Display Model {Normal

Detail Level Fine N

Parts Visibility - Show Original Visibility T o

Detail Number (1 0 oo Air Terminals F’ -

Rotation on 5. iMone [ Areas

Visibility/Grap... Edit... W] Cable Tray Fittings da p— Fr

Graphic Displ... Edit... 0.0 Cable Trays - i v .
Orientation Project North Casework "
Wall Join Disp... {Clean all wall j... - Ceilings SET Y L

Discipline Architectural ™ Columns

Show Hidden ...iBy Discipline | | = | Communication De...

Color 5cheme...: Background - ¥ Conduit Fittings = i ﬂ

Color 5cheme <nonex - Conduits

System Color ... Edit... - ¥ Curtain Panels

Default Analy... iNone - Curtain Systems = —

Sun Path o -9 Curtain Wall Mullions 1:100  BHGx G 2
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= Selectadetail level on views / sheets etc. as fine to allow additional information to be available in the
2D DWF™ files.

Properties x

Floor Plan -

Floor Plan: 00-Groun Edit Type
Graphics 2 oA
Yiew Scale 1:100
Scale Value 1::100

Display Model Mormal
Detail Level Fine v

= Selectahidden line or wireframe Graphic Display Option for views as appropriate for the content.

Properties

Graphic Display Options ¥
Floor Blan A = Model Display
Style: | Hidden Line -
Floor Plan: 00-Groun » Edit Type Show Edges
Graphics A oA [ smoath lines with anti-aliasing
View 5cale 1:100
Transparency: ] E
Scale Value 1: 1100
Display Madel :Mormal Sihouettes: | <none> ~
Detail Level Fine P
Parts Visibility | Show Original LS
Detail Mumber :1 v Sketchy Lines
R?FEFI.DH on 5. iNone » Depth Cueing
Visibility/Grap... Edit...
Graphic Displ... Edit... ¢ Lighting

= Setthe view range / clip settings appropriately on views / sheets.

= |f the model contains linked CAD files with multiple instances of a typical object or group of objects, the
multiple instances may all have the same object ID. With duplicate IDs, the quantities imported into
CostX® from the DWFx™ will derive from the source file, and not from the multiplicity of instances. For
example, if a typical apartment is repeated twenty times in a model and the IDs are duplicated, the
quantities will only relate to one apartment, not twenty. For this reason the Revit® project should be
bound before exporting the DWFx™ to remove the duplicate IDs. If it is preferred not to bind the
project, then copy the project, bind the copy, and export from the copy.

8.9 Exporting RVT™ Files to IFC

Refer to IFC Files from Revit® for more information.
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9 3D DWF" and DWFx™ Files from AutoCAD® MEP
9.1 Publish Settings

Provide as a minimum a DWFx™ file containing the 3D Model view. The 2D views and sheets of plans,
sections and details etc. can also be incorporated into a multi-sheet DWFx™ file. The 3D Model view will be
used to import BIM dimensions, and the 2D views and sheets will be used to check and augment the

guantities. Some users may also request the 3D Model view and 2D sheets and views as the source
AutoCAD® MEP DWG™ file.

Publishing the 3D Model View Only to a DWFx™ File

= Prior to commencing, open the 3D Model view and change the Viewport Configuration setting to Single
and the Visual Styles setting to Shaded.

8 Fealistic - =
o s B &
[%], Single viewport - i
—= 2D Wireframe  Conceptual Hidden
E] Single viewport o
= I},
IS s L
Ela Multiple viewports v . -
L Shaded h Shaded wi... Shades of Gray

= From the main menu double click on the Publish option, alternatively enter publish on the command
line and press the Enter key. The Publish dialog is displayed.

| B Publish X
a

Sheet List: Pubiish Options Information

Mone o

I
@

Location: C:\Drawings)
Publish to: File type: Multi-sheet file
DWFx w5 Maming: Prompt for name
Layer information: Indude
Merge control: Lines overwrite
() Automatically load all open drawings

Publish Options...
E E E E &=
Sheet Name 3D DWF Page Setup Status
ES 3D ModelModel -] 50 <Default: None> J Mo errors
* Export 3 By <Defaul:None= W
/7 Publish 4
% Print 4
Selected Sheet Detail E " Publish Qutput
Source drawing Number of copies: [ Indude plat stamp _E)
Drawing location 1 =
Layout name z [ Publish in background
Flot device Precision:
Plot size None "
Flot scale
Page setup detail
a Hide Details Publish Cancel Help
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= Inthe Publish to field on the Publish dialog, select DWFx. CostX® also supports the DWF™ file format.

Publish to:
| oW w

Plotter named in page setup
DWF

PDF

= Ensure the 3D Model view is included in the sheet list and remove any other sheets which are listed,
leaving only the 3D Model view, sheets can be added or removed using the Add and Remove Sheets
buttons located above the sheet name column.

K

Sheet Mame

= Place atick in the 3D DWF checkbox to the right of the 3D Model view sheet name.

Sheet Mame 30D DWF Page Setup Status
IS 3D Model-Madel % i <Default: Nones: w4 Mo errors

= Click on the Publish Options button. The Publish Options dialog is displayed (shown below).

B DWF Publish Opticns e
()
I’_i Current user: S S

Default output location (plot to file) 7
Location C:h\Drawingsh,

General DWF options -
Type Multi-sheet file -
Maming Prompt for name
Name A
Layer informaticn Include
Merge control Lines overwrite

Merge contral: Lines averwrite

DWF data options v

Block information MSA
[ Publish Options... Dl Block template file NS A

AEC property set data Include
AEC automatic properties Include
AEC DWF Options... ChvAech DWF List.ppl

3D DWF options -
Group by Xref hierarchy No
Publish with materials Yes

AEC Group Individual Objects... Object Type and Style

Cancel Help
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= Under the DWF data options section, ensure the AEC property set data and the AEC automatic
properties fields are selected as ‘Include’.

= Also verify that the Published Properties List (PPL) file identified in the AEC DWF options field is the
correct file and also verify that all of the required Property Sets have been selected in this PPL file.

= To verify (oramend) the selected Property Sets for the current drawing, click into the AEC DWF Options
field and click on the £ button displayed on the far right of the field.

= Select and open the PPL file, the AEC DWF Publishing Options dialog is displayed (shown left below).
Click on the Add button, the Add Property Sets dialog is then displayed (shown right below), all
property sets for the currently selected drawing will be displayed, ensure all of the required property
sets are selected (checkboxes are ticked) then click the OK button to return to the AEC DWF Publishing
Options dialog and click the OK button to close it and return to the Publish Options dialog.

(A AEC DWF Publishing Opticns A Add Propeny Sets =5
" 5 Select the drawing from whach to choose property sat

Publehed Properties List: definitions o ndude in a publshed DWF,

- WAech DT Lisk.poil e il
| erowee.. | [ Mew... | Browse.. |

o | FluctEnginesringnista [ Ppeabject | [ seeetaa ]

] AecPolygonObjects Eloucritt) | add | [2] 5 puctittingBbauStyles 2] = Ppestyles i %
[=] CableTrayObiect =] DuctFite [#] B ouctFitingTransitonstyles ] [E rocmerishbicts | Clear A |
=] ConduitOiect [louctFit| | Remove (5] CuctOngect [5] SpacefngineeringCalculsiedDate

SE e [ Floucestyies [#] ™| spaceEnginesringClassfications

= Costobects [=] Ductrity :

R = o [Z] [EHangers (Style Based) 7] 3] SpaceEngineeringObjects

(5] CurtanivaliObjects [=) DuctFitt S ERCUCF stricaban 5] spacebngineeringStyies

D:D-!\-lcecb]ec‘. I:'-I:n.;c‘.'Futt [#] = HErPHangerObjects [#] =] spaceObyjacts

[T Devices-LightStyies [E] buctrite [#] [l meptiangers (Style Based) [ 5] hermalPropes tes

=] DoarObjects [ DuctFist ] MER PartsFanObiects [E] ZoneEngine eringObiects

- . o [#] (=] MEPMvDartePumpObjacts

[ DoarStytes (] Ductfite [Z] EMertvPartsvahvetbiects

[F] DuctEngineeringData [E) DuctFitt [ [ MERPartsmberg

[ buctFittingElbowObjects 51 Ductoby [#] =] et Style

[=] DuctFttngEibowStyles [=] Ductob 2] [ vew styie 2

(=] PipeRittingConnactorStyles
4« Lm b [#] ] rperitingehowstyes
[F [E]PperitingLateralStyles
¥ Property SetData = PpeFttngTesStyles

[#] =] PperttingTranstionStyles
| Publish All Automatic Properbes

= Backin the Publish Options dialog under the 3D DWF options section ensure the AEC Group Individual
Objects By field is selected as Object Type and Style.

Mo
Publish with materials hi=4
AEC Group Individual Objects By | Object Type and Style

= Click OK to save the changes and close the Publish Options dialog and return to the Publish dialog.
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Back in the Publish dialog click on the Publish button, the Specify DWFx File file browser dialog will be
displayed, navigate to the location in which to save the file and amend as desired the file name, when
the required selections have been made click on the Select button to save the file to the selected
location with the selected file name.

b s et wranr s e e

| [ Publish J- | Cancel | [ Help I

A prompt may appear asking whether the current list of sheets should be saved, to save the current
sheet list click Yes and choose a location and file name for the sheets list, otherwise click No to discard
the sheets list.

Publishing the 3D Model View and 2D Sheets to a DWFx™ File

The above noted process details how to create a DWFx™ file containing only the 3D Model view, if
additional 2D sheets / views have been created in the AutoCAD® MEP DWG™ file they can also be
included with the 3D Model view in the same multi-sheet DWFx™ file, the processis the same as noted
above except that the required sheets should be added to the sheets list and sheets which are not
required should be removed from the sheets list in the Publish dialog using the (Add or Remove
Sheets) buttons. Additionally ensure the Type field under the General DWF/PDF options on the Publish
Options dialog is selected as Multi-sheet file.

General DWF/PDF options
Type Multi-sheet file

Marminm Drawnnt Far mamne
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9.2 Layer Setting Visibility

Before exporting the DWFx™ file verify the layer settings are correct for the objects intended to be
included in the published file.

= To display the layer settings click on the Layer Properties button located in the Layers section of the
Home Ribbon Toolbar.

Xpress 1ools

|-§;,g‘

i = | Unsaved Lay

= Forobjects intended to be included in the published DWFx™ file ensure the layer they are included on
is turned on (the i symbol is displayed in the On column for the layer), the layer is scheduled to be
included in the plot (the = symbol is displayed in the Plot column for the layer) and the layer is not
frozen (the o3 symbol is displayed in the Freeze column for the layer).

& H-PipeFitting-G q == =y
27 H-Pipework-G 7 = % el

= For objects intended to be excluded from the published DWFx™ file ensure the layer they are included
on is turned off (the ¥ symbol is displayed in the On column for the layer), the layer is scheduled to be
excluded from the plot (the © symbol is displayed in the Plot column for the layer) and the layer is
frozen (the €% symbol is displayed in the Freeze column for the layer).

£ H-CHWEquipment-G @ 5 o
& H-CHWS-G & o o B

www.itwocostx.com Copyright © 2011-2024 RIB Technologies Pty Ltd (NOT TO BE REPRODUCED)



9.3 Property Sets and Property Definitions in AutoCAD® MEP

Object property data can be enriched to include additional information for measurement and estimating
purposes by the creation of new Property Definitions within Property Sets. In Design terms Property Sets
and Property Definitions within AutoCAD® MEP are typically used to create text based data for use with
scheduling and tagging functions in the software, however the data can also be included within a published
DWFx™ file enriching the data for measurement and estimating purposes. Property Definition values can
be manually specified i.e. afield in which a value can be entered/amended manually or be formula based
i.e.afield in which a value is automatically calculated or text concatenated based on values derived from
one or more other property values for each object. Property sets can be created, for subsequent addition to
objects, at an Object level (to be added to an individually selected object or to several/many selected
objects or all objects of the same type - if all drawing objects are selected) or at a Style level (to be added
to an object belonging to a specific style name within the host style (e.g. a specific size of duct or pipe
within the duct style or pipe style) which then adds the property set automatically to all other objects
belonging to the same specific style name.

Adding Property Sets and Property Definitions is a broad and relatively complex topic and it is envisaged
that this will be undertaken by an experienced AutoCAD® MEP operator who is knowledgeable on this
topic, the following however outlines the basic methodology, some of the text / options within the dialog
boxes may vary to those indicated below based on the style of the source template or drawing on which
the current drawing was based on.

1: Naming Conventions for Additional Property Definitions

The requesting CostX® user / organization and the AutoCAD® MEP operator / organization should agree the
need for, and format of, any required prefix for the names of the added property definitions to denote
them as additional property set/property definition values as opposed to the default properties. As a
suggestion a prefix of PSMD (Property Set Manual Definition) could be used for added manual property
definitions, and PSFD (Property Set Formula Definition) could be used for formula based added property
definitions.

2: Creating a New Property Set

Click on the upper half of the Style Manager button located on the Manage Ribbon Toolbar (or select the
Style Manager option if a sub-menu is displayed). The Style Manager dialog is displayed.

FE Plug-ins  Onfine  Express Teols

Property Sets are considered to be documentation objects. Therefore, expand the Documentation Objects
folder listed beneath the required drawing name and select the Property Set Definitions folder.

4] Styte Wlanager
File Edit  View
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Click on the L2 New Style button, in the right hand side of the Style Manager dialog under the General tab
enter a Name for the new style and optionally a Description.

General | poplies To | Def
Name:
Mew Shde

Ci=saription:

Click on the Applies To tab.

General | Applies To | Definition

Apphes To: (® Objects
(O Styles and Definitions

Property sets can be created, for subsequent addition to objects, at an Object level (to be added to an
individually selected object or to several/many selected objects or all objects of the same type - if all
drawing objects are selected) or at a Style level (to be added to an object belonging to a specific style name
within the host style (e.g. a specific size of duct or pipe within the duct style or pipe style) which then adds
the property set automatically to all other objects in the drawing belonging to the same specific style
name.

Generally CostX® users would be importing dimensions at an object grouping level rather than at a Style
name grouping level, and would normally anticipate any manual or formula based property definition
values to be added to all objects of the same type (all objects in the same object group), consequently
property sets (and hence the property definitions created within the property set) should normally be
created at an Object level and be subsequently added to all objects of the same type (all objects in the
same object group). If however the property definitions to be created in the property set only apply to one
or more specific style names the Style and Definitions options could be selected instead.

The following example indicates the grouping levels of objects & style names within CostX® for an example
DWFx™ file exported from AutoCAD® MEP.

Drawings | Layers Model =

|Name
\=) Drawing
=) Duct
+) 2,000 x 800 mm DW 144 Rectangular Duct - Dhject group:ievet
+] 600 mm Diameter Round Duct
) 75 x 75 mm DW 144 Rectangular Duct
| 800 x 800 mm DW 144 Rectangular Duct
=) Duct Fitting
4] 600 mm Diameter DW 144 Round Duct Pressed Medium B

- - . m~isis A s e (s - Lala » -

Select either the Objects or Styles and Definitions option as required (please refer to the paragraph above).
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Place a tick in the checkbox to the left of the required Object or Style, if the Classification section of the
dialog displays further checkboxes and classification descriptions these can be used to refine the objects or
styles the property set will be available for addition to, place a tick in the checkbox to the left of the
required classifications / sub-classifications (although as noted above generally the property set should be
added to all objects of the same type, in which case all checkboxes should be selected (ticked).

Defiritiors Classifications:

_'-_w Fipe Type
o L[ Pipe
O E]Minzert Bock

W@ o

0 [
O /#MLeader o
[ "=MLine 0 f:
O A MTest 04y
[ £ Mutti-view Block Reference ] 9 5
[ < Multi¥iew Part Oes
O [iJorering O&s
[ Pare 0%s
[ 2 FCF Underlay fils
@ e 38:

To apply the property set to further Objects or Styles repeat this process for each additional object or style.
The Property Set has now been created and is ready to have Property Definitions defined within it.

3: Creating a New Property Definition within a Property Set

As the values created by the property definitions may be used by the recipient of the published version of
the drawing to filter objects and or extract dimensions for similar drawing objects (i.e. objects having one
or more common property or belonging within the same object group or style name) the property
definitions should be applicable to (and be subsequently added to) all objects of the same object type or
style name type, generally property definitions which intend to add a fixed value or description applicable
to all objects of the same type or style name type should be added as Manual Property Definitions and
property definitions which intend to add values or descriptions which will vary between objects of the
same type or style name type (but are derived from common property sources) should be added as Formula
Based Property Definitions.

If anew property set has just been created and is currently selected in the Style Manager dialog then click
on the Definition tab. Otherwise open the Style Manager dialog, click on Manage Ribbon Tab and click on
the upper half of the Style Manager button) and expand the Documentation Objects and Property Set
Definitions folders listed under the required drawing and select the required property set definition object
and then click on the Definition tab. Note: if a new property definition is being added to an existing
property set it would be worthwhile reviewing the settings selected under the Applies To tab, if the new
property definition which is to be created applies to a different selection of Objects or Styles it may be
better to create a new property set and select the required properties or styles for the new property set
rather than amending the existing one.

The new property definition can be either Manual or Formula Based (there are also further options, such as
automatic, but the two mentioned previously are likely to be the most useful in respect to adding data for
measurement purposes), click on the required Add .. Property Definition button located at the right hand
side of the dialog.

E3
(%)
E
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Add Manual Property Definition

If a Manual Property Definition was selected (e.g. to provide a fixed text description or value to be added
to all or multiple objects, or a blank property field which can be added and completed on an object by
object basis) the New Property dialog is displayed.

.i?;;ﬁewﬂrupmy g

Hame Fefl

Sart Wih: DEFALLT" =

[ ok ][ concal |

Enter the required name in the Name field and select the required Start With option (this can be either the
text or value entered into the Default field (select the *DEFAULT* option or one of the values from the
existing properties), then click the OK button.

In the Type field click on the drop down selection button and choose the required type setting for the new
property definition.

In the Default field enter the default value for the new property definition. Optionally Units and
Formatting may also be selected. Also ensure the Visible checkbox is ticked.

Add Automatic Property Definition

If a formula based property definition is to be used the properties which will be used in the formula will
need to be added to the property set first as Automatic Property Definitions. Click on the Add Automatic
Property definition button and select the required properties by placing a tick in the checkbox to the left of
the required properties then click the OK button. Once added ensure the tick is removed from the Visible
checkbox for each of the added automatic property definitions.

[ Automatic Property Source ===
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Add Formula Based Property Definition

If a Formula Based Property Definition was selected (e.g. to add values or descriptions which will vary
between objects or style name types but which are derived from common property sources) the Formula
Property Definition dialog is displayed. Enter the name for the property definition in the Name field and
construct the required formula in the Formula field by double clicking (or right click and select Insert) on
the required Property Definitions and VBScript codes augmented by directly entering any other
requirements for the formula (e.g. quotation marks or other text or values).

& Farmeils Property Definitian [

£ancel sem

Note: For property values of property definitions to be added into the formula correctly they need to be
inserted from the Insert Property Definition list and be inserted from the same property set as the formula
based property definition is being added to, if VBScript functions have been used in the formula the
formula should start with RESULT =.

To review a Sample Result of the formula enter sample values as required against each of the properties
listed in the Enter Sample Values: section of the dialog, the result of the formula based on the sample
values will be displayed in the Sample Result: section of the dialog, if necessary amend the formula until
the desired result is obtained.

Once the required formula has been constructed, click the OK button to add the property definition. In the
property definitions list select as appropriate any required Units and Formatting and ensure the Visible
checkbox is ticked for the property definition.

To add further property definitions repeat the above process as required. Once the required property
definitions have been added, click the OK button to close the Style Manager dialog.
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4: Adding an Object Based Property Set to an Object

As the property definitions may be used by the recipient of the published version of the drawing to filter
similar drawing objects and or extract dimensions the property set should normally be added to all objects
of the same type.

To ensure all of the required objects are displayed in the 3D Model view ensure all of the required layers
are visible, not frozen and not locked.

<% E-PowerEg-G i}f I‘Sl ﬁ Il‘?
.~ E-SwitchBrd-G % =] b=

If objects have been isolated end isolating the objects by clicking on the end isolate objects button on the
information bar beneath the drawing window or use the end isolating objects option on the right click
menu under the isolate objects option.

Either select the required object or objects or select the entire drawing (the object type to add the property
set to can be filtered in subsequent steps) in the 3D Model view.

Display the Properties window (click on the Properties vertical tab usually docked on the left or right of the
user interface, otherwise press Ctrl + 1 on the keyboard). Display the Extended Data section by clicking on
the Extended Data vertical tab.

Extended Daa

If multiple objects were selected use the drop down object type selection list to select the required object
type.

— X| | &) ad propeny sets =]
[Pipe @) o [ | o —n
e - : — i MEFParthumbering | Select Al
= | =L

5| AlGEH) 2 a |2 Etew Style £
th"‘_. Hanger (12) —~ [ElPipeObiject M|

Pipe Fitting (4}
.| | PROPERTY SETS FROM STYLE = o J[ o= ][ e ]
‘©| |PipeStyles =
o T PR | I i v e

At the bottom of the properties window click on the & Add Property Sets button, add or remove the ticks
from the checkboxes to the left of the property set names in the Add Property Sets dialog to select or de-
select them and click on the OK button when the required selections have been made.

The property set(s) will then be displayed in the extended data section of the properties window. If
multiple objects are currently selected the property fields may be unavailable for editing and may display
*VARIES* rather than formula based data. If Manual Property Definitions were created in the property sets
these will display the entered default value (assuming the Start With option was selected as Default when

m www.itwocostx.com Copyright © 2011-2024 RIB Technologies Pty Ltd (NOT TO BE REPRODUCED)



DIGITAL DRAWING FILE OPTIMISATION 3D DWF™ and DWFx™ Files from AutoCAD® MEP

the property definition was created). If it was intended that a manual property was added and its value
completed / amended on an individual object by object basis or to otherwise review property definition
values for specific objects ensure only the required object is selected in the 3D Model view.

x
(e o) 6] | | o
&‘ = T ER
é [E= By style (Pipe]
Al
- =
> EELin) -
2 (| | New Style =
E. FipeBrackets 1112
] ABC1234
i SupplierMame Autodesk, Inc,

Extended Data

[1%] Properties

I‘ ElE
It is also recommended to verify formula based property definition values for a number of objects to
ensure they are displaying the calculated value which would be anticipated for the selected object.

5: Adding a Style Based Property Set to an Object

As the property definitions may be used by the recipient of the published version of the drawing to filter
similar drawing objects and or extract dimensions the property set should normally be added to all styles
names within the style, this will need to be done for each style name in turn.

Select an object belonging to the required style name type in the 3D Model view and right click over it and
select the Edit.... Style option.

L 3EIECT WOMmponent

Edit Object Display...
Edit Duct Style...

ER Object Viewer...

The .. Style Properties —style name dialog is displayed.

A Duct Style Properties - 2,000 x 800 mm DW144 Rectangular Duct =

General | Classifications I Display Properties |

[ Type: Duct Style

Mame:

Description:

Handle: 29848

=
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In style name properties dialog under the general tab click the Property Sets button. The Edit Property Set
Data dialog is displayed.

A Edit Property Set Data ===
Edit the property set dsta for the style:

[DuctStyies =7

Sup |::'I§ Eﬁ\lz me | Autodesk, Inc,

B =

Fok f] fowel | [ Heb |

Property Sets dialog is displayed, add or remove the ticks from the checkboxes to the left of the property
set names in the Add Property Sets dialog to select or de-select them and click on the OK button when the
required selections have been made.

A Add raperty Sete =7
: Em=rartiunbering | [ sttectan |
|E Eniew style ——
|2 Elpip=cbgect |ﬂ

oK Cancst Help

The property set(s) will then be displayed in the Edit Property Set Data dialog, click on the OK button to
close this dialog then click on the OK button on the style name properties dialog to close this dialog.

The property set(s) and property definitions within will then be added to the extended data section for the
selected object and all objects belonging to the same style name type within the drawing.

To review these properties for the selected object open the properties window (click on the Properties
vertical tab usually docked on the left or right of the user interface, otherwise press Ctrl + 1 on the
keyboard) then select the Extended Data vertical tab.

|

Extended [ia'a

If Manual Property Definitions were created in the property set this will display the entered default value
(assuming the Start With option was selected as Default when the property definition was created) if it was
intended that a manual property was added and its value completed / amended on an individual object by
object basis review and amend as necessary the default values (this will also need to be done for each
object individually). It is also recommended to verify formula based property definition values for a
number of objects to ensure they are displaying the calculated value which would be anticipated for the
selected object.
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10 Drawing Files from Civil 3D®

Civil 3D® includes various export options for different file formats, with varying degrees of graphical and
geometrical fidelity and information preservation.

The two main options for export into CostX® are DWF™ /DWFx™ and also IFC.

LR T

1 [
h 5‘ Export to a different format

- Mew
DWFx
Create a D'WFx file and allow you to

Open 4 cat page setup overrides,

3D DWF
Create and display a DWF or DWFx file
of your 30 model in the DWF Viewer.

Export Civil 3D Drawing

Export Autodesk Civil 30 drawings to

either Auto CAD D'WG or Microstation
Export DGM format.

DXF
Publish Convert and save civil models to base b
DXF files

Print PDF
Create a PDF file and allow you to set
page setup overrides,

Drawing

Litilities
IFC
Export drawings to the Industry
Foundation Classes [IFC) file format.

=

Y
B
| ¢
5

Options Exit Autodesk Civil 2D 2
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10.1 3D DWF™ and DWFx™

Once "3D DWF" has been selected, from the dialog box the export options can be adjusted as follows, and
then the file saved to the chosen location:

. Export 3D DWF X
Savein: ‘E‘I Documents w| -._, EE‘\ B Miews ¥ |Too|_5 - I
T hame b ET— Wi Add/Modify FTP Locations
e=r| 13/03/2017 14:40 File fo Add Current Folder to Places
05/08/2020 11:53 Filef  AddtoFavorites 2
J_E 2210/2019 14:33 File f {jpﬁons...
1 11/04/2019 10:16 File f
18/08/2017 14:04 File folder
01/09/2020 15:27 File folder
! 22/01/2020 14:43 File folder
31/03/2020 15:23 File folder
23/11/2018 12:52 File folder
-, 10/08/2018 00:39 File folder
06/01/2017 16:30 File folder
22/01/2018 15:59 File folder
[ ) 05/12/2018 13:28 File folder
08/02/2019 1419 File folder
22/08/2013 08:53 File folder
e 18/12/2019 14:43 File folder w
N < >
e File name: Save
Flesoftype: | ap DWFx (* dwfx) w Cancel

Within the "Civil DWF Publishing Options" the settings can be adjusted if required to suit the particular
requirements of the project:

| €
Object to Publish

(®) All model space objects

() Selected model space objects

b |l

3D DWF Organization
Group by Xref Hierarchy

Group individual objects by
(®) Object Type and Style
O Layer

Options
Publish with materials

Include Properties from Cbjects

Cancel b
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10.2 IFC

Once "IFC" has been selected, from the dialog box the export options can be adjusted as follows, and then
the file saved to the chosen location:

BE Exportto IFC *

Project Number

Project Name

|F‘arking Tools - Metric |
Saved in

|C:\F‘rogran1 Files“Autodesk AutoCAD 2021%C30MSample\Dynamic Blocks Parking Tools - Metric ifc Browse...

Dirawing Files IFC Structure Description
----- 85 [¥ Parking Teols - Metric Building
Resource and Assignment ... ErLort Cancel Help

From the "IFC Export Options™ the IFC Schema can be chosen (i.e. IFC 2x3 or IFC 4):

! IFC Export Options >
Header Objects View
Select IFC Schema to export to
fiFc 4 |
Enter informaticn to include in the IFC file header:
| Property Value
Source File Name Parking Toals - Metric.dwg
Author First Name Matthew
Author Last Name Dannizon
Crganization RIE Intemational
Authorization
Application Autodesk Civil 30 2021 - English UK
Version 13.3.854.0
Location
Cancel Help
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Under the 'Objects' tab the required objects can be selected:

o) IFC Export Opticns b
Header View
Select objects to include in IFC file:
"2 Mignment A space Select All
;% Block Reference O Stair
gﬁColumn Grid f;Stn.lctural Member Clear All
Curtain Wall () wal
[J Door Window

ﬁ‘ Door/\Window Assembly Zone
Gﬁ Entity Reference

[DE Mass Element

[@] Masgs Group

@ Multi-View Block Reference

@ Railing

|__r| Roof

[ Roof Slab

7 5lab

[l Solid (3D}

< >

Carcel Help

Under the 'View' tab the ‘Quantity Add On' checkbox can be selected to export quantity property sets as
IfcQuantity:

! IFC Export Options *

Header Objects

The view definition exported will be:
CoordinationView V2.0

Include:

Quantity Add On

[] Space Boundary Add On
(®) Level - 1
() Lewvel -2

Conce Help

Further information can be found on the Autodesk® website, and further general guidance on IFC can be
found in the IFC Files section.
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11 IFC Files

11.1 The IFC Standard

The current IFC release is IFC 2x3 Edition 3 (Feb. 2003) as amended by IFC 2x3 TC (Technical Corrigendum) 1
(July 2007). TC1 did not amend the IFC 2x3 exchange file and both versions can be used.

IFC4 (formerly called 2x4) was released on 12 March 2013, published as ISO Standard 16739.
Implementations will start appearing in authoring applications from 2016 onwards.

IFC cannot replicate the authoring functions of the various proprietary BIM applications, nor is that its
intention. It is a file format whose purpose is to facilitate cross-discipline data sharing and exchange by
providing a broadly based, vendor-neutral repository for data relating to building objects.

The process of sharing data via the IFC format is termed an IFC Exchange. In practical terms, the need to
convert the host data to IFC format and the fact that the IFC is structured to support a multiplicity of data
types across a wide range of disciplines can lead to a high level of complexity in the IFC model. IFC
exchanges therefore follow what is termed an “Exchange Requirement” which specifies the data that
needs to be present in any given exchange and thereby limits the scope of the exchange to more
manageable proportions.

The buildingSMART® Standard for Processes, formerly called the IDM (Information Delivery Manual),
defines typical exchange requirements for a given discipline or scenario, so that different audiences can
focus on the data relevant to them. An associated IFC View Definition, or MVD (Model View Definition)
defines a subset of the IFC schema that will satisfy the specified exchange requirements. In other words,
when you export an IFC governed by an MVD, you are only exporting selected parts of the information
which goes to make up the entire data model.

The MVD provides implementation guidance for all IFC concepts (classes, attributes, relationships, property
sets, quantity definitions, etc.) used within the subset. It thereby represents the specification for the IFC
export by BIM applications, so that their exports satisfy the exchange requirements.

The official buildingSMART® MVD for the AEC industry is the IFC2x3 Coordination View Version 2.0. This can
be extended with add-on model view definitions to support additional exchange requirements including:

= The Quantity Take-off add-on view which adds the ability to transmit Base Quantities for spatial,
building, building service and structural elements.

= The Space boundary add-on view - it supports the use of BIM in thermal and energy analysis by adding
building element to space relationships.

= The 2D Annotation add-on view - it supports the exchange of additional 2D element representations
and annotations of building models

= The IFC2x3 Structural Analysis View

= The IFC2x3 Basic FM HandOver view

Work is currently underway in defining the first IFC4 based BIM work flow support definitions (MVD) based
around a Reference View and Design Transfer View.

For further information refer to www.buildingsmart-tech.org.
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11.2 Quantities in the IFC 2x3 Coordination View v2.0

When exporting an IFC file, IFC-compliant architectural BIM software maps the IFC export to the
requirements of the IFC2x3 Coordination View v2.0 model definition. The main purpose of the
Coordination View is to allow sharing of model data between the architectural, structural and MEP
disciplines for coordination purposes. The standard does not specify requirements for export of
dimensions (termed “out of view”).

ey, By, M Legend:
IfcPhysicalComplexcQuantity Quantity
(ABS) lfcPhysicalQuantity Quantity n GREY yles) : Abstract Entity Entity in View
(ABS) lfcPhysicalSimpleQuantity Quantity n
IfcQuantityArea Quantity GREY n{o) - Abstract Entity Entity out of View
IfeQuantityCount Quantity
lficCuantityLength Quantity
IfcQuantityTime Quantity
IfeCuantity/olume Quantity
IfcCuantityWeight Quantity

Quantity Properties Out of View (buildingSMART® IFC 2X3 Coordination View Definition v.2.0)

Generally, this will mean that a standard IFC exported from architectural BIM software will not include
explicit quantity data, unless the Quantity Take-Off add-on view extension has been used to include Base
Quantities in the export or the dimensional instance properties (ie. quantities) of the host model have
been specifically included in the IFC export as a Property Set. Note that some IFC Viewer software such as
Solibri® Model Viewer calculates quantities and displays them as entity properties. These quantities are
not an attribute of the IFC file, and have been separately calculated by the Viewer program from the IFC
geometry. Consequently, the same IFC opened in CostX® (or other IFC Viewers such as Data Design
System® DDS-CAD) will not have those quantities. Because the quantity values are not explicit model
properties and are not based on the original model and intentions of the model author, their accuracy is
dependent upon the calculations undertaken by the Viewer program and the data it uses as the basis of the
calculations.

Property Sets

Some properties of an object are absolute. These fixed properties are termed Attributes. Other properties
are more variable because they may be seen or interpreted differently by different parties, or may be
contextual, or assigned to an object by a relationship. These types of properties can be grouped together as
a “Property Set” and added to the object as additional parameters to suit particular situations. The
properties within a set can be either standard (conforming to the rules of the IFC schema) in which case the
set name will begin with the prefix “Pset_" or they can be custom, which means they are created by the
exporting application and the names of these sets will normally include the name of the exporting
application.

Proxies

When BIM applications export to IFC, the data has to be mapped from the host schema into the IFC schema.
Many architectural object classifications have direct IFC counterparts and will be mapped accordingly, eg.
an object having a Wall-subtype in ArchiCAD® will be classified as IfcWall. If an object has no corresponding
IFC element type it will be exported as a Proxy. The default setting is to export the objects as a general
solid object in a generic IfcBuildingElementProxy element. As a general solid object, it has geometry but no
properties which is obviously undesirable and therefore to be avoided. It is possible to map objects to
alternate IFC elements prior to export, to reduce the number of proxies, or proxies can be defined with
geometry and property sets to behave like regular entities.
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IFC Files and CostX®

Owing to differences in IFC implementation by the various authoring applications and the multiplicity of
supported data types, IFC file configuration and data content will differ between projects. Consequently it
is difficult to define a standard for automatic quantities extraction via a CostX® BIM Template. Data
extraction from an IFC file is therefore supported with Model Maps and Object-based Dimension Groups
(see 3D Drawing Files and BIM Models).

Whilst the IFC is structured to accommodate proprietary data models, the responsibility for creating them
lies with the authoring application that exports the IFC. If the correct associations are not explicitly made in
the source file, they cannot proceed in the IFC and hence may not appear in a downstream application.
Thus, how a model file is prepared for export to IFC is extremely important and is a critical factor in the
ultimate success of the IFC exchange process.

11.3 Base Quantities

In 2006 buildingSMART® commenced work on a definition of model-based quantities to create an open
standard for quantification of building spaces and elements, termed “Base Quantities”. These are described
in the document “Information Requirements for Model-based Quantities - Definition of Base Quantities”
dated 2010-12-08.

To augment the IFC 2x3 Coordination View definition, the Quantity Take-off add-on view adds the ability to
transmit Base Quantities for selected spatial, building, and structural elements. However, it is important to
note that Base Quantities are not explicit dimensional properties of the model — they are separately
calculated from the model geometry as part of the IFC export process.

Most BIM authoring tools support the “QuantityTakeOffAddonView”
= extension of the IFC2x3 Coordination View (V 2.0)
* (some better then others)
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Currently, Base Quantities can generally be included in an IFC export as a tick-box option. They will
however be an integral part of the forthcoming IFC 2X4 release.

Select Derived Data to Export

. Check one or more types of dala to export to the IFC model.
Select Derived Data to Export: «  IFC Base Quantities
IFC Base Quantities Check this to export Quantity Takeoff parameters (size, area and volume) to IFC. Useful in cost estimation
applications.
The following table s the base g ies by entity types automatically calculated and exported
when using this option. The values of IfeSite’s base quantities can be set manually at Info > Projoct Info
(Site Gross Perimeter and Site Gross Area).

IFC Reference Guide for ArchiCAD®26

[ IFC Space Containment

IFC Space Boundaries

Graphisoft® Archicad® 26

Base Quantity definitions have only been written for selected elements, and Base Quantities are only
included in the export for those elements.

[ Object Properties

|Value

=] Wall Type 36_WA36 Interior Wall

ElementTyp=

Iame

PredefinedType

RelatnaTyre
=T —| [=IBaseQuantities
- BeseQuantities, GrossFookprintArea
BSEQUGHEIHES—.GIDSSS":EPZEE
BaseQuantities, GrossVolume
BaseQuantities, Height
Basefiuantities. Length
BaseQuantitics, NetSidedrea
BEISEQLIGHEI{IES.NEEVOlLImE

Wall Type 36_W¢
Wall Type 36_WH
JNOTOEFTNED,
IfcwallType

0673608 m2
20,375496 M2
2493463 m3
28445800 m
F 163420 m
14, 432702 m2
1770200 m3

BeseQuantities, \Width 0122652 m

No Base Quantities are provided in the IFC for excluded elements such as Casework and Plumbing.

Footings and Roofs do not have Base Quantity definitions as these are “container” elements, meaning they
are an aggregation of sub-components (slabs, beams, etc). The sub-components can contain their own
quantity information but when aggregated into IfcRoof or IfcFooting the quantities are not identified. It is
expected that these will be available in the IFC4 release.

It is also possible for Base Quantities to be manually entered by the user, overriding the automatic
calculation during the export process. The Base Quantity specification only indicates the standardized
means of measuring and recording the quantity data, to eliminate possible errors in receiving applications
that may miscalculate any automatic derivation from the given geometry. Preferably, the dimensional
instance properties of the model should be included in the IFC as a Property Set as these are explicit model
properties unlike the Base Quantities which are separately calculated from the model geometry as part of
the IFC export in accordance with a set of rules published by buildingSMART®.
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11.4 IFC4 Quantities

For details of the new IFC4 standard, refer to https://technical.buildingsmart.org/standards/ifc/ifc-schema-
specifications/. Two changes relating to support for new BIM workflows and 5D model exchanges which
should appear in IFC4 implementations are stated as:

= Standardized quantities for QTO - Definition of international base quantities, defined as separate XML
schema + configuration files linked to IFC spec. This includes the welcome addition of a BaseQuantities
Definition for IfcRoof Element.

.5.1 Qto_BeamBaseQuantities

.5.2 Qto_ChimneyBaseQuantities
.5.3 Qto_ColumnBaseQuantities
.5.4 Qto_CoveringBaseQuantities
.5.5 Qto_CurtainWallQuantities
.5.6 Qto_DoorBaseQuantities

.5.7 Qto_MemberBaseQuantities
.5.8 Qto_PlateBaseQuantities

.5.9 Qto_RailingBaseQuantities
.5.10 Qto_RampFlightBaseQuantities
5.11 Qto_RoofBaseQuantities

5.12 Qto_SlabBaseQuantities
.5.13 Qto_StairFlightBaseQuantities
5

5

14 Qto_WallBaseQuantities
.15 Qto_WindowBaseQuantities

[0 = (- e s - A e (e (s - (s e T
R e

o
(9

IfcSharedBldgServiceElements
.1 Schema Definition

m
r

Industry Foundation Classes Release 4 (IFC4)

buildingSMART International Ltd 1996-2013

Cover page 1. Scope 5. Core schemas A. Computer interpretable listings | E. Examples
Contents 2. Normative references 6. Shared schemas B. Alphabetical listings F. Change logs
Foreword 3. Terms, definitions and 7. Domain schemas C. Inheritance listings Bibliography
Introduction abbreviated terms 8. Resource schemas D. Diagrams Index

4. Fundamental concepts and v
.5 Quantity Sets ~ 6.1.5.11 Qto_RoofBaseQuantities ~

QTO_TYPEDRIVENOVERRIDE / IfcRoof
[ Base quantities that are common to the definition of all occurrences of roof.
[EE Basismengen fir alle Bauelemente vom Typ Dach.

@ QTO-XML

GrossArea

Q_AREA

[El GrossArea: Total gross area of the outer surface of the roof. It is the sum of all roof slab gross
areas. Roof openings, like sky windows and other openings and cut-outs are not taken into
account.

[ Bruttoflache: Gesamte Bruttofliche der Dachhaut (Ansichtsfliche senkrecht zur Dachneigung,
oder Mantelfliche der Dachhaut bei gekrimmten, gewélbten Flachen, nicht jedoch die projizierte
Fliche). Alle Offnungen, wie z.B. Dachflichenfenster, werden Ubermessen.

NetArea

Q_AREA

[ NetArea: Total net area of the outer surface of the roof. It is the suma of all roof slab net
areas. Roof openings, like sky windows and other openings and cut-outs are taken into account.

= Major efficiency improvement for 5D - Similar rework for cost items and construction resources, now
linked to schedule and BIM. This relates to the definition of cost items within 4D schedules.

6.5.2.2 IfcCostItemTypeEnum
6.5.2.3 IfcCostScheduleTypeEnum
6.5.2.4 IfcPermitTypeEnum
6.5.2.5 IfcProjectOrderTypeEnum
6.5.3 Entities

6.5.3.3
6.5.3.4 IfcPermit

6.5.3.5 IfcProjectOrder

6.5.4 Property Sets

6.5.4.1 Pset_ActionRequest

6.5.4.2 Pset_Packinglnstructions

6.5.4.3 Pset_Permit

6.5.4.4 Pset_ProjectOrderChangeOrder
6.5.4.5 Pset_ProjectOrderMaintenanceWorkO
6.5.4.6 Pset_ProjectOrderMoveOrder

6.5.2.2 IfcCostItemTypeEnum
6.5.2.3 IfcCostScheduleTypeEnum
6.5.2.4 IfcPermitTypeEnum
6.5.2.5 IfcProjectOrderTypeEnum
6.5.3 Entities

6.5.3.1 IfcActionRequest

6.5.3.2 If
6.5.3.3 IfcCos
6.5.3.4 IfcPermit %
6.5.3.5 IfcProjectOrder

Industry Foundation Classes Release 4 (IFC4)

6.5.2.1 IfcActionReguestTypeEnum ~

© buildingSMART International Ltd 1996-2013

Cover page 1. Scope 5. Core schemas A. Computer interpretable listings | E. Examples
Contents 2. Normative references 6. Shared schemas B. Alphabetical listings F. Change logs
Foreword 3, Terms, definitions and 7. Domain schemas C. Inheritance listings Bibliography
Introduction abbreviated terms 8. Resource schemas D. Diagrams Index

4. Fundamental concepts and
6.5.2.1 IfcActionReguestTypeEnum ~

6.5.3.2 IfcCostItem
[ tem de codit
[ Kostenelement

An IfcCostitem describes a cost or financial value together with descriptive information that describes
its context in a form that enables it to be used within 3 cost schedule. An IfcCostItem can be used to
represent the cost of goods and services, the execution of works by a process, lifecycle cost and
more.

Each instance of IfcCostItem may have a name and a description. Depending on the use for which the
cost is intended, these values should be asserted on the basis of agreement. For instance, the Name
attribute could be used to provide a common value that enables distinct instances to be brought
together in a nesting arrangement {see below) while the Description attribute may be used to provide
text used for item description in a costing schedule.

An IfcCostltem can link one or many IfcCostValue's representing a unit cost, total cost, or a unit cost
with one or many quantities used to generate the total cost. The quantities can be given as individual
quantities, or those quantities are provided as element quantities by one or many building elements.
The IfcCostValue. CostType attribute indicates the category of cost, which may be used to present

6.5.3.3 IfcCostschedule
[ fccostschedule
[E Kostentabelle
An IfcCostSchedule brings together instances of IfcCostitem either for the purpose of identifying
purely cost information as in an estimate for constructions costs or for including cost information
within another presentation form such as a work order.

HISTORY New entity in IFCZ.0.

IFC4 CHANGE Attribut:
optional, sttributes Fre

» 5nd promoted to supertype IfcControl, PredefinedType made

59
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11.5 IFC Files - Issues to Consider

IFC is an open standard data specification. The responsibility for populating the data model with the
appropriate parametric properties and relationships lies with the host authoring application.

As an open standard, IFC by definition cannot exactly replicate a closed proprietary system. Hence an
IFC is not an exact copy of a proprietary data model, but is an alternate representation based on its own
open geometry standard (STEP). Different standards of IFC implementation by the various authoring
applications can lead to data loss in the IFC exchange.

Proprietary data models need to be mapped to their corresponding IFC categories which may involve
translation routines, override settings, and creation of additional IFC-specific parameters.

Objects that do not have corresponding place-holders in the IFC schema may need to be manually
mapped to an alternate IFC element prior to export. If this is not done they will be exported as a
general solid object Proxy (IfcBuildingElementProxy), which means that the geometry gets exported
but not the properties.

Export of quantities is not part of the IFC 2X3 Coordination View definition. Consequently, a standard
IFC export from most IFC-compliant AEC applications will not include quantity data unless the model
dimensional properties are specifically mapped to the IFC as a Property Set, or the Base Quantity add-
onis used. A MVD for IFC4 based around a Reference View and Design Transfer View has not yet been
widely implemented but is expected to include Base Quantities by default. For further information
refer to https://technical.buildingsmart.org/standards/ifc/mvd/.

Base Quantity values are calculated from the model geometry as part of the IFC export process and are
not explicit properties of the host model. The model dimensional properties should be included in the
IFC as a Property Set in preference or in addition to Base Quantities.

Base Quantity definitions have currently only been written for selected building elements and spaces,
and the quantities included in a Coordination View IFC with Quantity Take-Off add-on will be limited to
those elements.

IFC files can be zipped to reduce their size for transmission purposes. They can also be further
compacted by use of a utility such as Solibri® IFC Optimizer, described as a lossless IFC optimizer that
purges redundant data from the IFC. The concern with such a process is the potential effect on data
integrity and whether required information is lost or reformatted so that it is not recognized or
processed correctly by downstream applications.
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11.6 IFC Files - What to Provide

If the design package is Revit®, DWF(x)™ files are preferred to IFC owing to their closer integration with the
host application. Provide a multi-sheet DWFx™ export as described in 3D DWF"™ and DWFx™ Files from
Revit®.

For other BIM software, or if an IFC is specifically required from Revit®, provide an IFC 2X3 Extended
Coordination View export with Base Quantities (or IFC4 when available). For Revit® this is described in IFC
Files from Revit® and for ArchiCAD® in IFC files from ArchiCAD®. Prior to export ensure that objects are
mapped to their correct IFC categories, which may involve override settings and creation of additional IFC-
specific parameters. Include the host model dimensional instance properties (quantities) as a Property Set
in the IFC.

Review the resultant IFC by use of an IFC Viewer such as DDS-CAD Viewer. Bear in mind that some IFC
Viewer software such as Solibri® Model Viewer calculates quantities and displays them as entity
properties. These quantities are not an attribute of the IFC, and have been separately calculated by the
Viewer program from the IFC geometry. Consequently, the same IFC opened in CostX® will not have those
guantities.

Hence you may potentially see three alternate sets of quantities - the model dimensions, the IFC Base
Quantities and the Solibri® Quantities.

Of these, the model dimensions are preferred because they are explicit properties of the model itself.
Next are the Base Quantities which are calculated from the model geometry in accordance with a set of
rules published by buildingSMART®. The Solibri Quantities are not part of the IFC and will not be available
when the IFC is opened in CostX®.

In addition to the IFC, provide a full 2D set of plans, sections, elevations and details in 2D DWG™ format as
described in 2D CAD files. 2D DGN™ files are also supported by CostX®. The IFC will be used to import BIM
dimensions, and the 2D views and sheets will be used to check and augment the quantities.
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12 IFC Files from Revit®

Refer to 3D Drawing Files from Revit® for Revit® optimizations prior to export.

To export an IFC from Revit®, there are two alternate User Interface options. The standard interface which
installs with older versions of Revit® has no configuration options available to the user, in this case the
alternate User Interface can be downloaded for free from either SourceForge or the Autodesk Exchange
Apps Store and with that, you can create user-defined Property Sets.

Newer versions of Revit® do not require this step.

https://sourceforge.net/projects/ifcexporter/?source=directory

& #C for Revie downicad | X

C | @ rupe/ eourcetonge.net projects denpant

Sourceforge - rowas

SOLUTION CENTERS  GGoPamllel  Fesources  Nowslottere  Cload Stocage

Horee | Browse | IFC for Flevt

B IFC for Revit

This is the .NET code for the Revit 2012-2017 IFC open source.

Brought o you by_angelvelezacsa, avamella. eblour il 1011, and 2 others

Summary  Files  Reviews Support Wiki+  Code  Tickets  Discussion

s1 Updste: 2 days age m

Gl o i3 L [E) Browse All Files

Description

This is the NET cods used by the Revit 20152017 family of products to
220

314 fam

o support IFC, and the Revit

praducts ta support IFC
oped Revil. Revit 20132017
ptions not available in the reguls
also work for Revit LT 2014-201

oft. The apen source version can ovarride the version
both IFC export and IFC export U
c e XML and fcZIP support. The

HL&EE@- Bl O AGOF

Ii—"‘;_jjnl Creates exchange files and sets apfions.

D MNewr ¥ Q CAD Formats
Can|

Creates DWG, DXF, DGH, or 5ATfiles,

» DWF/DWFx
Craates DWF or DWFs filzs,

E Save /._'3 Building Site
Ewports an AOSK erchange file,

FEX
Savas a 3D view as an FBXfile,
B
= Edport G o Family Typas
: —17 Exports family fypes from the current

¥
L family to a et (bd) file

= Suiite
T wonmow b e e :
5 Savas the modal as a gh¥ML fila,

IFC
t@ Fublish b @ Saves an IFC file. i
L

- ODBC Database
@ Print. » &—J Saves model data 1o an ODEC
database,
Images and Animations
B A o] saves animations or image riles,
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With the older standard interface, only tick box options are available as shown below. Be sure to tick the
Export base quantities box. The Revit® dimensional properties will be included as a Property Set by default.

File name: | Revit Structure (UniFormat) w |
w | Files of type: |1FC 23 (.ifc) w |
[ current view only [ Split walls and columns by story [ Export base quantities Save | | Cancel
Indude Space Boundaries: | 1st Level w |

With the alternate interface (included with newer versions of Revit®), there are several configuration
options available.

File name: |C:\DOCS\BIM Documents\Guidance Notes for Designersi\Revit | | Browse ... |
Current selected setup: | <In-Session Setup> = | | Modify setup ... |
IFC Version: IFC 2x3 Coordination View 2.0

Projects to export:

+| rstparameters

How do | specify an export setup? Export | | Cancel

= Inthe Export IFC dialog, for File name, click Browse, and navigate to the target folder for the IFC file.

= Enteraname for the IFCfile, and click Save.

= For Current selected setup, select the IFC setup to use to create the file.

= The <In-Session Setup> option is a modifiable setup which is not saved between sessions. You can
configure the options as desired to export the project to IFC. There are 9 built-in setups. These setups

correspond to the IFC version options. These setups cannot be modified or deleted, but they can be
duplicated to create a customized version.

File name: Lidance MNotes for Designers\Revit IFC Export’\rst_paramehers.ifc| | Browse ... |

Current selected setup: <In-Session Setup> T\U Modify setup ... |

<In-Session Setup>

IFC2x3 Coordination View 2.0

IFC2x3 Coordination View

IFC2x3 G5A Concept Design BIM 2010
IFC2x3 Basic FM Handover View
IFC2x2 Coordination View

IFC2x2 Singapore BCA e-Plan Check
IFC2:3 Extended FM Handover View
IFC4 Reference View

IFC4 Design Transfer View

IFC Version:

Prajects to export:

+| rstparameters

How do | specify an export setup? Export | | Cancel

www.itwocostx.com Copyright © 2011-2024 RIB Technologies Pty Ltd (NOT TO BE REPRODUCED)
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= Optional: Click Modify setup... to customize the IFC setup options.

= The Modify Setup dialog displays. You can modify the In-Session Setup or add additional named setups
using the Create or Duplicate options. The new setup configurations you create are saved with the
project, and can be reused if the same model is exported.

<In-Session Setup> General | Additional Content | Property Sets | Level of Detail | Advanced |
<IFC243 Coordination View 2.0 Setup>

<IFC2x3 Coordination View Setup> IFC version 7S 23 Stz = Ay
<IFC2x3 GSA Concept Design BIM 2010 Setup> |

. File type IFC
<IFC2x3 Basic FM Handover View Setup>
<IFC2x2 Coordination View Setup> Shase to export Default phase to export
<IFC22 Singapare BCA e-Plan Check Setup>
<IFC243 Extended FM Handover View Setup> || Space boundaries None

<IFC4 Reference View Setup>

<IFCA Design Transfer View Setup» Split Walls, Columns, Ducts by Level

‘ File Header Information... ‘

‘ Project Address... ‘

TIE
| Create = new setup based on the seected setup. T] oge. “pu, 1\-

Modify Setup

<In-Session Setup> | General [Acditional Content | Broperty 5=tz | Leval of Detail | Advanced |
<|FC23 Coordination View 2.0 Setups

<IFC243 Ceordination View Setup>

<IFC243 GSA& Concept Design BIM 2010 Setup>.
<IFC243 Basic FM Hardover View Setup>
<IFC2x2 Coordination View Setup>

<IFC242 Singapore BLA e-Plan Check Setup>
<IFC2 Extended FM Handover View Setup> IFC Export to Cast] | None

<IFCH Referenca Viaw Satup > [ ek ]
|

<IFCA Design Trarsfer View Setup» ¥

IFC version IFC 23 Coordination View 2.0

IFC

Defaul phaze to expart

hame

| Filz Header Information.. |

[ Project Address.. |

hhE D =13 | Goncel |

= Under each of the tabs there are various optional settings. Under General, a zipped IFC will be a smaller
file size than an IFC. Tick the Split Walls.. check box if this is required by the recipient.

<In-Session Setup> General | Additional Content | Property Sets | Level of Detail | Advanced |
<IFC2x3 Coordination View 2.0 Setup>

<IFC2x3 Coordination View Setup> IFC version [17E 23 Coordination View 20 “
<IFC2x2 GSA Concept Design BIM 2010 Setup>

. pt Desig P File type IFC -
<IFC2x3 Basic FM Handover View Setup> e
<IFC2x2 Caordination View Setup Phase to export L
<IFC2x2 Singapore BCA e-Plan Check Setup> = &
<IFC243 Extended FM Handover View Setup> || Space boundaries ipped [s

Zipped IFC XML

<IFC4 Reference View Setup>
<IFC4 Design Transfer View Setup>
IFC Export to CostX |

Split Walls, Columns, Ducts by Level

File Header Information... |

| Project Address... |

HhDhEDB [ ok | [ cancel ]
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= The Additional Content tab is optional. Under the Property Sets tab, tick the two boxes as shown below.
The Export schedules... and other options can be selected if relevant/required.

<In-Session Setup> General | Additional Content | Property Sets | Level of Detail I Advanced ‘

<IFC2x3 Coordination View 2.0 Setup> X
Export Revit property sets

<IFC243 Coordination View Setup> Ll BaortIFC

rt set:

<IFC2x3 GSA Concept Design BIM 2010 Setup> wport IFC common property sets
Export base quantities

<IFC2x3 Basic FM Handover View Setup>
<IFC242 Coordination View Setup> L] Export schedules as property sets
<IFC2x2 Singapare BCA e-Plan Check Setup> O Export only schedules containing IFC, Pset, or Common in the title

<IFC2x3 Extended FM Handover View Setup> [] Export user defined property sets

<IFCA Reference View Setup> C\Program Files (x86)\Revit IFC 2017\IFC2x3 Caordination View 20t
<IFC4 Design Transfer View Setup>

IFC Export to CostX [T] Export parameter mapping table

| Classification Settings...

< ¥

nhE Y [ ok | [ cancel |

= Under the Advanced tab, tick the Export parts... option if the Parts tool has been used.

<In-Session Setup> ‘ T
<IFC2x3 Coordination View 2.0 Setup>

<IFC2x3 Coordination View Setup>

<IFC2x3 GSA Concept Design BIM 2010 Setup»
<IFC2x3 Basic FM Handover View Setup>
<IFC2x2 Coordination View Setup>

<IFC2x2 Singapore BCA e-Plan Check Setup>
<IFC2x3 Extended FM Handover View Setup>
<IFC4 Reference View Setup>

<IFC4 Design Transfer View Setup»

Additi Content I Property Sets I Level of Delail| Advanced |

Export parts as building elements

[] Allow use of mixed "Solid Madel" representation

[] Use active view when creating geometry

[] Use family and type name for reference

[[] Use 2D room boundaries for room volume

] Include IFCSITE elevation in the site local placement origin
[] Store the IFC GUID in an element parameter after export
[] Export bounding box

< >

OhE Y [ ok | [ cancel

Refer to the Revit® help files for more details on IFC Export Setup Options.
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13 IFC files from ARCHICAD®

13.1 Sources of Information

The Graphisoft® learn portal is a good source of information. After creating an account and logging in, you
can search for the IFC Reference Guide for Archicad® (available for various versions) which is an essential
reference for information on IFC management when using Archicad®.

The following pages contain some suggested settings to help optimize IFC files exported from ARCHICAD®
26 for use in CostX®.

13.2 IFC Export Settings

From the main File menu select Save as.. . In the menu dialog there are a number of selections to be made.

File Edit View Design Document

D Mew »

E?j Open ]

D< Close Pru:ujer:t Ctrl+Shift+W Export: | Visible elements [on all stories) v| Filter...
Translator: | Costy Export v| Options...

Save Ctrl+5 File name: | IFC Export to Cost¥]ifc e | [ Save

|[,f—"ﬂ Save as... Ctrl+5hift+5 | Save as type: IFC Files (" ifc) e Cancel

In the Save as type field, select IFC file (*.ifc).
In the File name field, enter a name for the IFC file

In the Translator field, a list of existing translators is available from a drop-down list. The default General
Translator does not export quantities so is not recommended. In some regions, the ARCHICAD® installer
will include a CostX® Translator but if not the Options button can be used to edit another translator or

create anew Translator (see |FC Translators).

The Filter button can be used to filter the elements for the current export so that the content of the IFC can
be limited to the specific requirements of the information exchange. The reason for filtering the elements
rather than including all of them is to keep the IFC file size down and make model navigation easier for the
recipient. These settings can be fine-tuned with the Model Filter options.

Export: Wisible elements [on all stories) |v Filter...

Entire project Options...
Visible elements (on all stories)

Translator

File name: IFC Export to CostX ifc e Save

Save as type: IFC Files (" ifc) w Cancel
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Owing to their potential complexity, IFC files can reach very large file sizes leading to problems with file
transmission and the hardware capabilities of the recipient.

Consequently, it may be necessary to create a set of IFC files with each one limited to particular elements
or disciplines.

IFC files can be zipped to reduce their size for transmission purposes. They can also be further compacted
by use of a utility such as Solibri® IFC Optimizer, described as a lossless IFC optimizer that purges redundant
data from the IFC. The concern with such a process is the potential effect on data integrity and whether
required information is lost or reformatted so that it is not recognized or processed correctly by
downstream applications.

13.3 IFC Translators

Although the Export settings can be used to modify the content of an IFC, exports generally will be
governed by the settings of the selected Translator. These settings can be configured within the IFC
Translation set-up to suit the requirements of the intended recipient and filter the IFC to limit its file size.

In some regions the ARCHICAD® installer will include a default CostX® Translator. To view the translator
properties, edit or create a CostX® Translator, open IFC Translators as follows:

Select File > Interoperability > IFC > IFC Translators.

& Publish BiMx Hyper-model... |
Interoperability E |$ IEC ¥ g&: IFC Project Manager... Ctrl+Alt+|
External Content y P saF , % IFC Translators...
Libraries and Objects » DXF-DWG ' 99-'_- IFC Local Preferences...
nfa b Classifications and Properties L %D Merge to IFC Model..
TR Piot Setyp... B ALPHA Speckie Connector &% Detect IFC Model Changes...
'ET Plat... % Import Point Clouds... @ Update with IFC Model...

www.itwocostx.com Copyright © 2011-2024 RIB Technologies Pty Ltd (NOT TO BE REPRODUCED)



DIGITAL DRAWING FILE OPTIMISATION IFC files from ARCHICAD®

To create a new translator, either use the Create New button or duplicate an existing translator, re-name
and edit it as required.

1. 1FC Sranatatons
Ta Name of Tonndlator far Expart

P Costs Expart

= Tramslatoes for Impon + 8 potion
ADZDylm Baiicing Davipast oot Optimized model-based export to Exstsl Cos8x for quantity b off purpeses. .
Alpdan Engineeting impart
DOSewd MEP impet .
Exart Geometry import
General lmpan
bisdelng Applicaticn: ispord = SETTINGS

Reevit MIEF Import
Bgwit Shiadhue Bmpart
Scim Engineet impor Miaadel Views [ef mition: Cooedination View Vertion 2.0 - @

Drructural Ansd Mol ingon

IFE Schema: IFEad B

HName of Custom WV
Tekls Strudtures Impeoat
T Mirea |
Fimbbe Mova Imgan &
= Tramsiators fod Export 4 otz
AECO1im Busding Desigrer Expart Made Filter
Alipdan Enginzenng Export A5 30 edement
ESWEFoy MOS0 Esport y o
T
DOScad MEF Bxport ARCHICAD Classifizatesn - v 20 B2
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IFC files from ARCHICAD®

The Data Exchange with RIB CostX® translator settings are as follows:
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B e
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= SETTINGS
Salert 30 Bements 1o Expodt

oy Mrucural Functions ARl glements
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LA Hctiement

o] serreney

| Het pateaiEremesnt

Sategt 2D Bements 1o Export
B Gnid System and Bements
[ times, Texts, Labsets, Filit

[l Door  Windesw 20 Views
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Cangel | oK

71 Geometry Corverisan far IFC Bt
Avilabie Presets
op d far Afplan Eng 7
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Pimbimivas fas PR ad BIED
Hew.. Reerame.
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IFC files from ARCHICAD®
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14 Appendix A - Shared Parameters in Revit®

Object property data can be enriched to include additional information by the creation of new Shared
Parameters for measurement and estimating purposes. A Shared Parameter which contains UniFormat
coding, for example, would allow the object dimensions and quantities to be extracted from the DWFx™
and presented elementally. (This is different to UniFormat Assembly Coding covered in 4 below). Formula-
based parameters can also be added to provide additional measurement data such as window areas or
downpipe lengths.

14.1 Creating a New Shared Parameter

In the Manage ribbon menu click on Shared Parameters.

vars st N
A % 05

o | Shaed | Transfer Purgs nddbon
5 [Paramaters| Project Standards Lhused St

nogs

In the Edit Shared Parameters box, create a folder (in this case called ASTM UniFormat) to hold the
parameter file in a suitable location. In the Groups section of the Edit Shared Parameters window click New
to create a new parameter group. Enter a name for your group (in this example, ASTM UniFormat) then click
OK.

Mew Parameter Group E|
— RFOURS
1 1 Mame: | ASTMUnFoews| m
Edit Shared Parameters kS : 3 .
l Ik ] l iZancel ] m
Shared parameter file: T
| CApOCS\Autadesk University\au 2011c [ Browse... ] [ create... [\] e

Parameter arnnn: T T THES

Still in the Edit Shared Parameters window click New under the Parameters section. This will create a new
shared parameter within the previously created parameters group. Enter a name (in this example
UniFormat level 1), leave the discipline as Common and use the drop-down menu to select a type of
parameter (in this example Text). Click OK.

Parameter group:
|UniFnrmat w | Edlit S harod Parametons
Shared parameter fik:
Parameter Prnperties Bereraias | CADOTS Aodesk Uriverstyl AU 2000 | Bramse. || create
Paramale group:
Neme: rrams i
| ASTM UniFormat Level 1 | Froperties. . e =
|UrEcrmat Lissal & e,
o lUriEcenat Leval 3 ="
Discipline: | [ Propertes., |
ove. ..
| Zommon w | L Mo |
Delete [ e |
Type of Parameter:
ee——
| Texk Groups L
Mew. .. [ renore. |
[ a4 ] l Cancel ] | [ oeee
[

The new Shared Parameter(s) will be listed in the Edit Shared Parameters window. Click OK to complete
the configuration.
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14.2 Adding the Shared Parameter to the Project

The new Shared Parameter needs to be added to the project, so from the Manage ribbon click on the
Project Parameters button.

Sy B % O

Froject  [Frojsct Shared Transfer Furge
n|Paramaters | nis  Paramaters Projzck Skandards Uhosed

Addrin:
Seltings

In the Project Parameters window click Add.

In the Parameter Type section of the Parameter Properties window select the Shared parameter option
then click Select.

Parzmater Type
| Projed: parametzr
{an appesr in schedules but nat in tags)

Categories

Choase a parameker group, and a parameter,
zrad paramedsr
() shared paramets
{Can b shared by multipl projects and familes, exportad b

appear In scheculss and tags) Parameber group:

A5 T LiniFarma:

Paramesers:
LiniFormat Level 1
UniFormat Level 2
LnForma: Level 5

¥ L

Parameter Diata
Nizme:

The Shared Parameters window will open. Use the drop-down menu to select the Parameter group (in this
example ASTM UniFormat) then select the Parameter (UniFormat Level 1) and click OK.

Ensure that the Instance option button is selected, then In the Categories section, use the checkbox to
select those categories that the parameter applies to (In this example the parameter will be applied to all
objects so click the Check All button). Click OK.

Select any other parameters and then click OK in the Parameter Properties box. Then click OK in the Project
Parameters window to create the new parameters in the project.

Farameter Properties

Paraineter Typs Cabegories
(IPraject paramater DM A A
{Can sppear in schedules but not in bags) [l Aczembles
[l Comewicrk
(%) Shared paremster ¥ Criings
[Can be shared by muldple peojects and Famiies, exported bo COBC, and [v] Columnz
2ppaar inschedues znd tags) [ CustsnPansk
[#] Cistan Syztemz
Expoet, [#] Curtanwal Mulonz
[#] Datai ltems
Perameter Date [l Doz
Hare: ¢l Elctical Equipment
O Typs [l Electiizal Fisures
= Flor
Lisoplne: A Elah Frnar ]
Ik
Type of Paramater: %
[CI5how categories from all dscplines
Hde un-cheded categaries.
“GIouUp paFAMESEE Under o - e
Test -
&k al elemerts in the selected categories
! ! - i [[ canel [ heb

The new Shared Parameters are now available to be applied to the objects within the model.
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14.3 Applying Shared Parameters to Objects in the Model

Option 1 -Edit the instance properties

Select an object in the model to display its Instance Properties in the task pane. (In this example the
UniFormat Levels 1, 2 and 3 shared parameters will be listed under the Text heading.)

If there are more than one instance of the same object in the model click the right mouse button and use
the Select All Instances option to update them all in one operation.

Click into the field beside the shared parameter (in this example UniFormat Level 3). Type in a suitable
entry for the selected object(s) and click Apply.

-

Cmm e e PR Lo i g
Owerride Graphics in Yiew ¥

Create Similar

Select Previous
Select All Instances

Delete

Find Referring views

Wisible in View

Texk
UniFormat Level 1
UniFormat Level 2
UniFormat Level 3

o

B1020 Raof Construckion
Skruckural %
Skruckural

Zoom In Region
Fewwn Cuik P

S

Repeat this process for all objects in the model for which the additional shared parameter information is to
be applied.

[wl]

Option 2—Enter the parameters in a schedule

In the View ribbon, create a new Schedule, assign the required properties and enter the relevant details
against the objects.

Schedule Properties

Hew Schedule e e
| P Frer | Sortiogicroasog | Formating | Aopesrance

Mame: Avaiabls Felds: Scheduled Fiedds (n crdes):

Category:

Schedules

o< Mulbi-Categornyt
- Breas [Gross Building)
= - fueas [Rentable]

A~ | ASTM UnFormat

Asarbly Coda
Aasaribly Descripdon
B

& | o =3

Farike
Tene
Lavel
LriFormat Leval 1
UriFormat Level 2

gamury | UrniFcrmiat Level 3
oo gsemblies St |
- Casework B = e
LSTh UniF armat
Farnily Type Level i UniFormat Lewel 1 | UniFormat Level 2 UniFormat Level 3

M_Concrete-Round-Column 450mm 01 - Ertry Lewel
h_Concrete-Round-Column 450mm 01 - Entry Lewel
UiC-Universal Column-Caolumn F56x368:1 250C 01 - Ertry Lewel B SHELL B0 Super Structure E1020 Roof Construction
UC-Universal Column-Calumn 356x368x1 290C 01 - Entry Lewel B SHELL B10 Super Structure B1020 Roof Construction
UiC-Universal Column-Caolumn F56x368:1 250C 01 - Ertry Lewel B SHELL B0 Super Structure E1020 Roof Construction
UC-Universal Column-Calumn 356x368x1 290C 01 - Entry Lewel B SHELL B10 Super Structure B1020 Roof Construction
UiC-Universal Column-Caolumn F56x368:1 250C 01 - Ertry Lewel B SHELL B0 Super Structure E1020 Roof Construction
UC-Universal Column-Calumn 356x368x1 290C 01 - Entry Lewel B SHELL B10 Super Structure B1020 Roof Construction
UiC-Universal Column-Caolumn F56x368:1 250C 01 - Ertry Lewel B SHELL B0 Super Structure E1020 Roof Construction
h_Concrete-Rectangular Beam 400 x S00mm
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Option 3—Edit the Family Type to set default Instance Parameters

Select an object, right click and select Edit Family. The Edit view for the Family will open. Click the Family
Types button in the Properties section of the ribbon.

Cancel

Repeat [SchedulefCuanti
Recent Commands

Hide in Yiew
Cwerride Graphics in View

Create Similar o )

L Select Previous ‘!3 k Properties

Select All Instances

The Family Types edit box will open. Click the Add button in the Parameters section.

B Family Types

Marne: | 500 x 1800 x 900mm b |
Family Types
Parameter | Walue | Farmula | Lock|
= Mew, ..
Construction A

[ M_File-Steel Pi_|=
Pile Twpe=Structy M_Pile-3keel Pi

Materials and Finishes

Footing Material { Concrete - Cas ———
Dimensions 2
width 1800.0 = 7
Thickness Q00,0 o W

P k
Length a00.0 - (v aranneters
Clearance 400.0 i v k

a

<+

Identity Data

In the Parameter Properties box, check Shared Parameter and click the Select button, then select the
required Parameter and click OK.

Parameter Properties Shared Parameters

PEIFEIMERE TS Choose a parameter group, and a parameter,
() Family parameter

{Cannot appear in schedules or tags) Pararneter group:

(3 shared parameter AS5TM UniFormat 11 v |

{Can be shared by multiple projects and Families, exported to QDB
appear in schedules and tags)

Parameters:

UniFarmat Level 2 :
Ex UniFormat Level 3

Parameter Daka
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You will return to the Parameter Properties box and the parameter data will be shown. Make sure the
Instance option is selected. Click OK.

Parameter Properties

Parameter Type
() Family parameter

{Cannot appear in schedules or tags)

(%) shared parameter

{Can be shared by multiple projects and Families, exported to

appear in schedules and tags)

Parameter Data

Mame:
| Otype
Discipline:
@ Instance
Type of Parameter: Reparting Par

Group parameter under:

Text A4 |

[ OK i\J [ Caniel ]

In the Family Types box, enter the values and click Apply and OK.

M Family Types

Mame: | 800 x 1500 x 300mm |

Farmily Types
| Parameter | Yalue | Formula LT
Comiruction 1
Pile Type<Structural Foundations = M_Pile-Steel Pipe : 400mm Di - =
UniFormat Level 3 (default) A1020 Special Foundations = Delete
UniFormat Level 2 {(default) A10 Foundations =
UniFormat Level 1 {(default) A Subskructure] =

Materials and Finishes
Faating Material {default)

Concrete - Cast-in-Place Con
Dimensions

Parameters
wifidth 15800.0 = _
Length 5000 = -
< | >

oK [ coamcel [ el D\J[ Help |

Now click the Load into Project button in the Family Editor section of the ribbon, and then click Overwrite
the Existing Version.

You are trying to load the family M_Pile Cap-2 Pile, which
exists in this project. What do you want to do?

+ Overwrite the existing versio%

< Overwrite the existing version and its parameter valus
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The data has now been added to every instance of the Family Type.

Propetties [x]

M_Pile Cap-2 File
800 x 1800 x 900mm

Structural Foundations (1) v| Edit Type

Constraints S
Level 01 - Entry Level ]
Hosk Floor : Generic 300mm
COffset -300.0
Marves 'With Grids B

Text 2
UniFarmat Lewel 1 & Substructure
UniFormat Level 2 410 Foundations
UniFormat Lewel 3 A1020 Special Found. ..

Materials and Finishes L

Properties help Annly
1N [T BRI

Individual instances which require to have different parameter values can now be edited either by
selecting the object and editing its instance properties, or in the schedule.

IW_P1225=FUu I U UG U g Mo 142800

M_HSS-Round Structural Tubing HSS114.3H8 6

M_HSS-Round Structural Tubing HES114.348 6

M_Pile Cap-2 Pile 800 x 1800 x 900m {01 - Entry Lewvel A Substructure 210 Foundations 21020 Special Foundstions
M_Pile-Steel Pipe 400mm Diameter 01 - Entry Lewel

M_Pile-Steel Pipe 400mm Diameter 01 - Entry Lewel

M_Pile Cap-2 Pile 800 x 1800 x 900m {01 - Entry Lewvel A Substructure 210 Foundations 21020 Special Foundstions
M_Pile-Steel Pipe 400mm Diameter 01 - Entry Lewel

M_Pile-Steel Pipe 400mm Diameter 01 - Entry Lewel

M_Pile Cap-2 Pile 800 x 1800 x 900m {01 - Entry Lewvel A Substructure 210 Foundations 21020 Special Foundstions
M_Pile-Steel Pipe 400mm Diameter 01 - Entry Lewel

M_Pile-Steel Pipe 400mm Diameter 01 - Entry Lewel

M_Pile Cap-2 Pile 800 x 1800 x 900m {01 - Entry Lewvel A Substructure 210 Foundations 21020 Special Foundstions
M_Pile-Steel Pipe 400mm Diameter 01 - Entry Lewel

M_Pile-Steel Pipe 400mm Diameter 01 - Entry Lewel

M_Pile Cap-2 Pile 800 x 1800 x 900m  i01 - Entry Lewvel A Substructure 210 Foundations 21020 Special Foundstions
M_Pile-Steel Pipe 400mm Diameter 01 - Entry Lewel

The dimensions may now be extracted and sorted by UniFormat codes.

Dimension Groups | Dimensions Dimension Groups | Dimensions

Current: | <ALL> - Current: -
|cick to Filter <Filter is Empty> |Click to Fitter <Filter is Empty > |
[ Name |Quantty [uom | | [£|Name |quantity [uam |
(&) A10 Foundations =) Floors
@ £1020 Special Foundations - M_File Cap-2 Pile 83 m3 % Floor 160mm Concrete With 50mm Metal Deck 71 m2
~fm A1020 Spedial Foundations - M_Pile-Stee! Pipe 400mm Diameter 573 m s F:""' Conerets Deck - Tapered Insulation 1,622 m2
= A1020 Spedal Foundations - M_Pile-Steel Pipe 500mm Diameter F21m ;cor Eenerfc zoommte 300 ;’::; mi
@ A1030 Slab on Grade - Generic 300mm 1,741 m2 oor BEnenc Loncre mm ! m
[}B10 Super Structure (= structural Columns
N N b= M_Concrete-Round-Column 450mm 718 m
@ 81010 Floor Construction - Generic Concrete 300mm 3,105 m2 —i
@ 81010 Floor Construction - M_Concrete-Rectangular Beam 268 m3 /=8 M_ConcreteRound-Column 750mm B m
. - g “fmm UC-Universal Column-Column 356x368x129UC 25m
@ 81010 Floor Construction - M_Concrete-Round-Column 78 m3
(=} structural Foundations
@ 81020 Roof Construction - Concrete Deck - Tapered Insulation 1,622 m2 @ M_Pile Cap-2 Pile 800 x 1800 x 900mm 83 m3
ﬁ B1020 Roof Construction - M_Concrete-Rectangular Beam 91 m3 a M_Pile Cap Pile 2000 x 2000 x 500mm 143 m3
@ 81020 Roof Construction - M_Concrete-Round-Column 34 m3 a MiPile-SteeI Pipe 400mm Diameter 72 m3
~l=m 51020 Roof Construction - M_HSS-Round Structural Tubing 3sm @ M_Pile-Steel Pipe 500mm Dismeter 142 m3
“E=m 81020 Roof Construction - UB-Universal Beam 254x102x28U8 2im &) structural Framing
~fmm 51020 Roof Construction - UB-Universal Beam 305x 165x40U8 34m k=4 M_Concrete-Rectanguiar Beam 300 x 500mm 24 m
et 81020 Roof Construction - UC-Universal Column-Column 356x3... 25 m 4= M_Concrete-Rectangular Beam 400 x 00mm 1,737 m
= B20 Extrior Endosure bt M_Concrete-Rectangular Beam 600 x 00 158 m
|| HE 52010 Exterior alls - Exterior - 300mm Concrete 423 m2 = M_HS5-Round Structural Tubing HSS114.3%8.6 35m
. . i UB-Universal Beam 254x102x28UB 21m
Quantitiesin CostX® by UniFormat code || = UB-Universal Beam 305x165x40UB 34m
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14.4 UniFormat Assembly Codes

All model elements in Revit® include fields for Assembly Code and Assembly Code Description properties.
You can populate these fields from a hierarchical list of UniFormat codes drawn from a data file held in the
Revit® 2012 Program directory (uniformat.txt).

= Selectan object in the model and click on the Edit Type button.

. Home Ir

|

—

4 | Properties |

= Inthe Type Properties box, click the Assembly Code value box, then click on the menu button to open
the UniFormat Classification hierarchy. Select a code and click OK.

Type Properties fg|
Farmily: |M_C0ncrete—R0und—Co|umn hd | Load. ..
Type: |450mm v| [ ouplicate... |

Type Parameters

Rename. ..

Parameter |

Value

Dimensions
a] 450.0

Identity Data
Keynote

Model
Manufackurer
Type Comments
URL

Description

Assembly Code
Type Mark,
Cast

x>

x>

4

Choose Assembly Code

Show classifications For: |Structural Columns

v

Uniformat Classification

Mo claszification
= B - Shel

= B10 - Superstructure

(= B1010 - Flaar Cangtruction
= B1010200 - Upper Floor Framing - Wertical Elements

B1010240 - Columnz - CIF
B1010245 - Columns - Precast k
B1010250 - Columnng - Steel
B1010255 - Columns - Wood
E1020 - Roof Canstruction

Fievit Category

Structural Columng
Stuctural Columng
Structural Columng
Structural Columnng
Structural Columng

= Alternate classifications are available in the drop-down at the top of the dialog.
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= The Assembly Code and its associated Assembly Description will be added into the Type Properties.

Type Properties |z

Vl Load...

Type: |450mm v |

Rename...

| Parameter | Yalue

Farnily: | M_Concrete-Round-Column

Duplicate. .. ]

Type Parameters

Dimensions
b 450.0
Identity Data
Keynote

Model

Manufacturer

Type Camments

LRL

Descripkion
Assambly Descripkion
Aszembly Code

Type Mark

Cost

OmniClass Mumber

»

»

Colurnns - CIP
E1010240

= Click Apply to update the Type properties of all applicable objects then OK to exit the dialog.

= Create a Schedule to check that all objects have been assigned a code. Codes can also be assigned
within the Schedule.

Multi-Categary Schedule
Family Type : Aszzembly Code Aszembly Description
h_Concrete-Rectangular Beam GO0 x 300 ';;.]jUpper Floar Framing - Horizontal Element=
M_Concrete-Rectangulat Beam G000 900 B Ja] 'U_Ipper Flaar Framing - Harizontal Elements
M_Concrete-Rectangular Beam G00 x 300 B1010300 Upper Floor Framing - Horizortal Elemernts
M_Concrete-Rectangulat Beam G000 900 B1010300 Upper Floor Framing - Harizontal Elements
M_Concrete-Rectangular Beam G00 x 300 B1010300 Upper Floor Framing - Horizortal Elemernts
M_Concrete-Rectangulat Beam G000 900 B1010300 Upper Floor Framing - Harizontal Elements
M T anereta_Rectanc lar Aesm R -~ ann R n=nn | limer Flaar Framinn - Hovirartal Flemants

= A DWFx"™ file exported from the model will include the Assembly Code (but not the Assembly

Description) which can be used in CostX® to group the dimensions.

Dimension Groups | Dimensions

Current: A1010130'M_Pile Cap-2 Pile 800 x 1800 x S00mm -

|Cl'|ck to Filter

<Filter is Empty > |

| Mame

|Quantity |uom |

=) A1010130

ﬁ M_Pile Cap-2 Pile 800 x 1800 x 900mm
ﬁ M_Pile Cap-4 Pile 1300 x 1800 x 300mm
[# 41020130

[ B1010240

[*B1010300

62.21 m3
87.48 m3

Model dimensions grouped by CostX® into UniFormat Assembly Codes
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