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1 Introduction

This document provides a descriptive overview of the key functions of CostX’ and the principles of
measurement and workbook structure involved in using CostX .

Readers will gain a better understanding of the concepts described within this manual if they have a prior
basic familiarity with CostX’, gained either by reading the Introduction to CostX” manual (essential) or
having had some previous exposure to CostX~ (not essential).

1.1 CostX® Product Range

The CostX” Family of Products ranges from fully-featured CostX” through to CostX’ Takeoff 2D, which are
available at differing price points. This manual describes the key features of CostX~ but not all features are
available in all products. Refer to the table below for a comparative overview of product features.

CostX®
FEATURE PRODUCT CostX®2D Tak%%ffZD

BIM models/3D drawings

2D drawings (incl PDFs) ° e °
Auto Revisioning °

Workbooks ® o
Subcontractor Comparison L °

1.2 CostX® Training Options

CostX’ training courses are available either on-line or can be delivered in your office by one of Exactal’s
CostX Product Specialists. Training material includes comprehensive manuals, videos, sample files and
worked examples.

Courses include structured Introductory and Advanced training modules. The Introductory Course
concentrates on the import and manipulation of 2D CAD and alternate drawing files and use of the CostX’
measurement tools. It also covers initial project setup, and, dependent upon the version of CostX~ being
used, introduces workbooks, rate libraries, reports and 3D files. Advanced modules look at Revisioning
(design change updates), Subcontractor Comparisons, Workbook Tools (zoning for functional areas,
advanced rate libraries, sorting by multiple codes), and 3D Measurement including automatic quantities
generation from 3D BIM models (CostX only).

1.3 CostX® Help Files

In addition to the training manuals, CostX~ contains very comprehensive Help Files. They are easily accessed

at any time whilst you are working in CostX’ by using the F1 key, or clicking the help icon @ which is in the
top right hand corner of the screen.
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2 Drawing Files

A major advantage of all versions of CostX' is that they support the widest possible range of 2D and 3D
drawing file types, including;

= Various 2D raster image files - BMP, GIF, JPEG, JPG, PNG, TIF, PDF

= 2D and 3D PDF Files

= 2D and 3D DWG™, DXF™ and DWF™ from Autodesk” AutoCAD"

= 2D and 3D DWF/DWFx™ from Autodesk” Revit’, AVEVA PDMS™ and other supporting applications
= 2D DGN™ from Bentley’ Microstation”

= 3D 12Da from 12D Model’

=  3DIFC Files from all supporting applications such as Graphisoft® ArchiCAD’

= 3D SketchUp

Because CostX loads such a wide variety of drawing types, it is very useful as a universal drawing viewer.
Other viewer software includes Autodesk” DWG TrueView™ for DWG™ files and Autodesk” Design Review
for DWF™ files. These allow you to view, mark-up, convert, export and print drawing files. To view PDF files
there is Adobe’ Reader” and for IFC files, DDS-CAD Viewer.

3 2D Drawing Files

3.1 Raster and Vector Files

Graphics files exist in either raster or vector format. A raster file is an image made up of a grid of pixels
(called a bitmap) eg. a photograph or a scanned copy of a drawing. Raster images are resolution
dependent, which means they cannot be enlarged on screen (ie. zoomed in) without loss of image quality.
Raster file sizes are dependent on the number of pixels involved. Because large bitmaps require large file
sizes, there are several compressed formats that have been developed such as JPEG and GIF.

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 create images on a computer screen. This means they
can contain various levels of embedded drawing intelligence, and can be scaled up (zoomed in) without loss
of resolution. Vector file sizes are dependent on the amount of data in the drawing.

Essentially, a vector file is a drawing, whereas a raster (image) file is a picture of a drawing.

All 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. CostX"
can deal with both formats but uses different modes of measurement for each, reflecting the nature of the
image data available. Point Mode is basically a measurement overlay on top of the drawing, whereas Line
Mode attaches to the vector lines within the drawing. In this way, CostX" utilizes vector data to improve the
speed and accuracy of measurement, and is able to exploit drawing intelligence. Hence vector files are
preferred to raster files. If you have no choice but to use raster files it is important to establish the scale
either by entering it (if known) into the Drawing Properties or by using the Calibrate function (see 3.8
“Scaling” below). This is relevant because most raster images are scaled to an arbitrary size to fit onto a
page and since they are images, there is no useful geometry available to verify the scale. In the case of a fax
or scan, the scale may also have been distorted during transmission.
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. . . . ® . . .
Some drawings contain a combination of raster and vector components. CostX will provide a warning
when such drawings are loaded.

CostX also provides an option to work in Point Mode from a vector drawing to enable : Mﬁ ‘ t] ‘
Li Poink
measurements to be taken without attaching to drawing lines. Simply click the “Point” &

button to switch between modes. Type [%

3.2 PDF Files

Currently, the most common standard for document exchange is PDF (Portable Document Format) which is
an open standard that enables documents to be published in a format which is independent of the
software that created them. PDF files can be either raster or vector, but which type they are will not be
apparent until you open them. The standard published output from CAD programs is a vector PDF which
contains vector co-ordinates but little else of the embedded intelligence of the CAD files from which it is
generated. This means that measurement can be done in Line Mode but advanced CostX" tools which rely
on CAD intelligence are not available. Hence a vector PDF is preferable to a raster PDF but still not as useful
as a CAD file.

3.3 CAD Formats

The 2D CAD formats (DWG™, DWF™) are capable of being rich in content and CostX" can exploit this
intelligence with various advanced measurement tools. These include:

La!!e rs Dimension Yiew | Costing Wiew

- . . . . . Drawings | Layers
Designers use layers to collate and categorise objects or entities within a drawing,
Mame

eg. walls on one layer, doors on another. The final drawing is made up of all the

Jo
layers stacked on top of each other. When designers export a set of drawings for AP GZONE

o A-E251-G-WALLEXTL
distribution they often do not enable the layers which means downstream users can V| B-GESZ-G-WALLINTL

. . . ® | A-E26-5-BEAMLINT
only view the complete drawing. However, if the layers are enabled, CostX can 7] £.526-C-FRAMREINSTEL
filter the display to make viewing and measurement much quicker and easier. V! -G321-G-WHDWEXT
. . . V! A-G322-G-DOOR

Layers can also be enabled in a vector PDF export from CAD, but are not available in %] £-5331-G-FLORTILE
raster images V| - G34-G-BE WK

V| A-G4-G-FITT

V' A-G47-5-FITTFURM

Blocks

A block is a pre-defined grouping of lines, arcs and circles to depict a typical object, eg. a door, or a
collection of objects such as a typical furniture layout. Instead of having to re-draw the object multiple
times, the designer can simply select the relevant block. CostX” makes use of blocks by counting all
instances of a typical block with a single keystroke. The designer needs to enable block data when exporting
CAD files. Block data is not available in PDF files.

A single click multiple Block count
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Polylines

CAD drawings are made up of lines and arcs. The polyline command allows designers to group a series of
lines or arcs into a single continuous entity. For example, four separate lines could be drawn to depict four
walls to enclose a room. However, if these lines were drawn as a polyline, then the closed polyline would
represent the room bounded by the four walls. Polylines can be made up of any combination of lines and
arcs to create highly complex shapes, and are used by designers because it is quicker and easier to select

and manipulate a whole complex shape in one go rather than each of its component parts. If polylines have
been used, CostX' is able to read them and automatically return the area and perimeter of the shape, no
matter how complex, with a single keystroke which is clearly a very powerful function.

A single click Polyline area measure

The default export condition for CAD files is often configured to strip intelligence out of published files,
which means the designer actively has to reset the export options if the intelligence is to be retained.
Presumably the default is based on the assumption that the intended recipients simply don’t have tools
that can read digital drawing files, or may be an attempt to protect perceived copyright.

In any event, it is quite possible to ask for drawings with all intelligence retained, and generally if it is
understood that there is nothing untoward in the request, the designers are happy to comply. Often their
concern is that the drawing may be altered if they issue it in an “active” format, so they need to understand
that CostX" is not CAD software so you will only be viewing the drawing in a “read only” environment which
does not enable you to make changes.

Although CostX" supports numerous file formats, as there are a number of CAD software houses producing
a variety of file types, CostX" has been optimised to the most widely used, which is the DWG™ format
produced by AutoCAD’. Most alternate file types can be converted for export as a DWG™ but again it may
need to be explained that there are a number of settings that could need to be changed or enabled to
retain the intelligence.

3.4 Model Space and Paper Space

Another important aspect of CAD files is the concept of Model Space and Paper Space. Model Space is
literally the digital space in which a virtual 1:1 model of the project is drawn up, whether in 2D or 3D. When
plans, sections and elevations need to be issued they have to be scaled down to fit on 2D paper sheets for
viewing or plotting purposes. Paper Space is where this happens, and also where the drawings are arranged
and managed, and information such as title blocks and legends is added. The Paper Space view accesses the
required design information via “viewports” to Model Space. A Paper Space sheet will therefore be to a
nominated scale eg. 1:200, and it will comprise single or multiple viewports to selected model space views
or details, plus additional information which is drawn on directly.
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A typical DWG™ file will contain tabs which house the alternate Model Space and Paper Space views.

CostX typically looks for Model space views since these contain the active model and hence are the most
accurate with no scaling required as they are at 1:1. If the file contains both Model Space and Paper Space,
CostX’ provides an option to load either or both. It is also possible to view the full DWG™ file to verify its
Model and Paper space components by using the free viewer software “DWG TrueView ™.

In the following example opened in DWG TrueView™, the DWG™ file can be seen to contain two tabs. The
“Model” tab contains the 1:1 working model and the “Revision J” tab contains the scaled Paper Space view
and incorporates the title block and legend.

' Model | Revision ) / ' Model , Revision ) f

<Switching to: Model: senerating layvout.

View of the Model Space
R “Model” tab in DWG TrueView™ .
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5]
0 UTH BRE

View of the Paper Space
“Revision J” tab in DWG
TrueView™.

PEEL STREET

Generally, when adding a DWG™ file into CostX” which contains both Model Space and Paper Space views,
Model Space would be selected. This can however sometimes mean that useful information which has
been drawn directly onto the Paper Space view may not appear.

If you decide to load the Paper Space view, be aware that although it is to a nominated scale, the direct
viewports to the Model Space will usually be at 1:1 whereas the lines and other information drawn directly
onto the Paper Space sheet will be scaled at the nominated scale. Therefore the Paper Space sheet may
contain a number of differing scales, even though it all looks the same. When adding the drawing you
should set the Drawing Properties to the nominated scale.

CostX' is able to differentiate between viewport data and drawn data on a Paper Space sheet. If the data is
held in a viewport, CostX™ will determine the scale (normally 1:1) based on the underlying vector data. If
you are using Point mode without the Snap function (which means CostX’ is not reading the vector data)
CostX” will interpolate the correct scale.

If the data is drawn on the sheet it will be at the nominated scale and CostX~ will apply the scale as set in
the Drawing Properties.

Therefore, when you click to measure a line, CostX’ will scale the line according to its source. This means
that viewport lines and drawn lines need to be measured separately, and cannot be combined in a single
dimension. (They can of course be measured as separate dimensions in the same Dimension Group). To
make it easier to see which lines are selectable, after the first click, the non-selectable lines from other
viewports / paper are faded automatically and then on completion of the dimension, the full colour is
restored.

When loading a Paper Space view it is therefore important to verify the intended scale, and enter the scale
in the Drawing Properties dialogue. Crucially, be sure to then verify the scale using the “m” key check on
several known X and Y dimensions, especially if using Point mode without the Snap feature.

Preferably, work in CostX’ from the Model view. If desired, it can sometimes be worthwhile to print a set of
the Paper space views in A3 or A4 simply to use as a reference. Do not, of course, use these hard copies for
measurement purposes.
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3.5 X-Refs

Another aspect of CAD workflow which needs to be understood is the use of External References — called X-
Refs. An X-Ref is an ‘external reference' to another AutoCAD’ drawing file. Basically this means that one file
can reference many other files and display them as if they were all one file.

X-Refs are used in larger projects for many reasons:
= They keep the file sizes down.
= They allow many users to work on individual components of a project.
= Every time an X-Ref is loaded, it is the most recent version of the drawing.
= X-Ref's can be updated, added, or unattached from the main drawing at any time.
* You can X-Ref drawings that they themselves X-Ref other drawings (nesting).

X-Refs enable project information which is relevant to multiple drawings to be held in a separate single file
from where it can be referenced by each of the multiple drawing files, rather than having to replicate the
information separately on each file. Typically, such information may include title blocks and company logos,
or building sections or site datum data.

If X-Refs have been used, then when the drawing file is

transmitted the X-Ref files need to accompany it or they CostX by Exactal - WARNING
The Following external references were not found:

cannot be accessed and will not appear in the view.

41591 _xR_Sike.dwg

Sometimes when loading a drawing into CostX  a warning 11591 R ssct ReF_WD.dwg

message may appear if X-Ref files cannot be located.

This is not necessarily a problem if the missing data relates to logos or titles - or even, as in this case, a site
location reference and a Section reference which are not relevant to the measurement to be taken from
the subject drawing - so it is sometimes acceptable to proceed. However it is of course highly advisable to
determine the nature of the missing data and obtain any missing files.

A typical drawing file folder incorporating X-Ref files may look like this, for the | =2 1591_sD007 -

drawing SD 007 - J. [CS)Mon Kk
[ PlotCFgs
In this case, the relevant drawing file is 1591_SD007.DWG. This is the only one  |Crsnder
. o itle Blocks
that needs to be loaded into CostX" for measurement, but all the j;':;:‘ o
accompanying files must be kept in the same file path so that they can be % 1591_50007 - clzaned up.dwg
® 1891 _s0007.d
accessed by CostX' to link to the X-Refs and enable the X-Ref data to be =] 1591_XR_LEQEU:§_SD.,:,WQ

displayed in the drawing view. This creates a file storage issue, can complicate FSi 1591_xR_SD_Title.dwg
FSi kka_air_Tite_1_SD.dwg
the transfer process, and needs a level of management.

FS 1591_50001.dwg
" 1591_50002.dwg
-5 1591 _S0003.dwg
-5 1591_S0004,dwg

"5 1591_S000S, dwg
aware that binding can alter some CAD references within the drawing files, so E 1591 50006, dwi

An alternative is to request that when the drawings files are exported from

CAD the binding of X-Refs option is used. The “Binding” option simply means
that all the files are consolidated (or “bound”) into the drawing files with the
result as shown here, which is obviously far simpler to manage. However, be

be wary of bound X-Refs if using the CostX" revisioning facility. E 1591 50007 dwg
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3.6 2D DWFTM, DWFxTM and DWGTM from Revit®.

Revit” is highly sophisticated 3D CAD modelling software. Rather than drafting plans and elevations, a 3D
virtual model is created within Revit” from which 3D and 2D “views” may be generated and viewed on-
screen, and 2D “sheets” may be published in a variety of formats. The model can be accessed and shared by
various design disciplines to provide a level of interoperability which supports “BIM” — Building Information
Modelling. (See Section 4 below). When designing in Revit', a menu of “objects” (walls, doors, windows,
etc) is used instead of drafting using lines. Each of the objects is held in a database which contains detailed
properties (also called “parameters”) about the objects. These properties, or parameters, can be accessed
to create comprehensive schedules.

Many designers currently use Revit’, but routinely issue the 2D drawing sheets as basic PDFs because Revit"
model files are in RVT format which can only be read by the Revit” program.

However, Revit is also able to export in CAD formats such as DWG™ and DXF™, and in a format called
DWF™ (Design Web Format) or DWFx™. Essentially DWFx™ is an open format read-only file which contains
restrictions on some of the model data provided — however it is still data rich.

DWFx™ files are not a replacement for CAD formats such as DWG™ because DWF™ was developed as a
secure file format by Autodesk” to issue design data to non-Revit’ or CAD users for them to view, review, or
print design files. DWF™ files are highly compressed and hence smaller and faster to transmit than design
files. Designers can publish individual sheets or multi-sheet 2D drawing sets from multiple 3D drawing
views, all within a single DWFx™ file.

Views and Sheets

The BIM model is a virtual representation of a physical model and as such can =5 Views ). oy
be viewed from any angle. In the same way that you might take photographs cellng level 7
of a physical model from different directions, within the CAD program “views” Serageoor
can be generated of the virtual model. Views can be 3D such as perspective or - caing Pians
orthographic projections, or 2D such as plans, sections and elevations. Er!‘t"inl:n;flm’
Because they are all views of the single model, changes made on one view will = 30‘*;5€ew
appear on all the others. The designer will create many such views as a design prlvenay Perspectve
aid but not all will be intended for issue. "
East Elevation
When the designer wishes to publish drawings, selected views will be placed o o
onto “sheets” which can then be printed. Sheets will contain title blocks and > Drafl:\;:;t'_uﬁlee\j:t'(‘gzi\ding Section)
the view will be scaled so that when printed onto paper the sheet will conform = -&rea:%i:a?ggrrossEwldmg:-
to industry standard paper sizes (eg 1:200 @ A3). By placing views onto sheets, | arsfpff:nld(;';j;ms}
the designer creates a construction set of documents. A
Legends

The image here shows the Revit” browser for a typical building for which a 7 B9 Shedujes/Quantives
series of 3D and 2D views and sheets have been created. oo St

.. ™ ™ ™ e ™ B ey
CostX is able to read DWF ™, DWFx " and DWG '™ files. However, the DWF = A2 - Unnamed

& 3D View: Working 30 Ground Floor

exports have the advantage that the file is a single multi-sheet file whereas the 8 Elevaton:Eest Hlevtion
DWG"™ export creates an individual file for each view. Also the Designer is 8 Sevation: South Bevatior
likely to prefer to issue files in a non-CAD format. However, it is possible that T Tt Caling level 7
2D DWG™ files of specific views may have better CostX” measurement % E:EE[:::?Z:;;I:;LW
functionality eg. use of layers, polylines and blocks, than their 2D DWF™ % oo e <

TITTTTION 9

H

Persp

equivalents.
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3.7 What to Ask For (2D only)

1. Check what design package the designers have used to draft the building, eg. AutoCAD®, Revit®,
ArchiCAD®, or Microstation®. These are some of the more common products in use today.

2. If Revit® is the design package request a multi-sheet DWFx'"' export with 2D sheets of all plans,
elevations and sections. Initially use the DWFx'" files, but if additional measurement functionality is
required then ask for a DWG™ file for the relevant sheet(s).

3. Inall other situations request DWGfiles (all competent design packages will output to DWG™ format)
with layer and block information switched on and all rooms and areas set as polylines. If the revisioning
facility will not be required on the project, the binding of X-Refs option could also be used to consolidate
the file set.

4. Insome cases PDF files are standard mandated output, in which case if you cannot convince the design
team to change, then request vector PDF files with layers.

5. If you receive raster image files, always enquire if the vector equivalents or DWG™ source files can be
obtained in their place. Sometimes in the early feasibility or sketch design phase only hand drawn
sketches are available. If so, in order to maintain a digital, paperless workflow, these should be scanned
and added into CostX® as image files.

6. Request that all files are optimised as recommended in the Exactal document “Digital Drawing Files for
Measurement Purposes — Simple tips for a collaborative approach to improved drawing file
intelligence”.

If working in 3D as well as 2D, refer to Sections 4.5 and 5.10 below.

3.8 Scaling

Drawing scales should always be checked and verified, even when working in 1:1 Model space. To do this,
simply verify a known dimension by using the “Measure Distance” button or the “m” key. For scaled
drawings, if the scale is known, enter it into the drawing properties when adding the drawing. Then when
the drawing has been loaded verify the scale using a known dimension (preferably a figured dimension but
otherwise the width of a door opening or similar). If an incorrect answer is returned, the correct scale
needs to be calculated and the drawing properties amended accordingly. If Point Mode is to be used on a
Paper Space viewport, first verify the scale by measuring a known dimension in Point Mode.

For PDF drawings or image files with an unknown scale, use the Calibrate function. Calibrate can only be
used prior to taking any dimensions, after which the button is disabled unless you delete all the
dimensions. The calibration will be calculated to numerous decimal points. You can use the calibrated
result, or use calibrate to identify the scale then click the “Reset Calibration” button to cancel the
calibration and then open Drawing Properties and insert the scale, eg. rather than using a calibration of
199.8442 you could Reset Calibration and then insert a scale of 1:200.

The other major benefit of inserting the scale is that the scale can later be amended in Drawing Properties
which will automatically adjust all dimensions measured from the drawing so far, whereas a calibration
factor cannot be reset once dimensions have been measured from the drawing.




ADVANCED MANUAL 2D Drawing Files

3.9 Units of Measure (UoM)

It is important to understand the concept of Units of Measure (UoM). There are two aspects: the UoM of
the Drawing, ie. how it was drafted; and the UoM of the Building, ie. the units that you are going to take
measurements in. The two can be completely different as CostX” automatically converts dimensions from
the Drawing UoM to the required Building UoM.

The UoM of the drawing (DWG™) file is simply notional units. In other words it is not defined as any
common UoM (eg. metres, inches, millimetres) or anything other than units. When a drawing is first
designed, the author will generally work using a scale setting where 1 unit = 1 common UOM (eg. 1 unit on
the drawing represents 1 millimetre). Hence the scale is referred to as 1:1. Therefore a wall that is 5000
units long may represent a 5000 mm wall. This will often be described within the text on the drawing so
others can take measurements etc.

There is no way to automatically identify the UoM that 1 Unit represents from UG ONEREIES
Mame: Mew House - revl

the drawing file itself. Typically metric countries use mm (or sometimes m for _
File Mame: C:\Costy ANZ Demas|Mew Ho

civil drawings), and the USA uses inches.

Drawing Register

Titls:

Since CostX' allows the Building UoM to be user defined, (ie. the units you want

Number:

the measurements to be taken in), CostX” automatically converts dimensions to Revision:

Date Received:

Building UoM from the Base (Drawing) UoM — however, for this to be accurate

the Base UoM has to be set correctly on the drawing properties. CostX’ assigns I ]

—————————Feet
1JCOM For ©bject Dimensi

a Base UoM when the drawing is loaded but this may be altered by the user. L

Metres

Area: WITEES

The setting that CostX “assigns into the Base UoM when the drawing is loaded

Wolume: -

is based on a number of factors.

When the first drawing is added on a computer, CostX" looks at 3 Costx Options

the Measurement System option and uses either mm or inches

as a default. To preset the default units, select either the z:::lgs % Set global oplions e
Imperial or Metric Measurement System option located in the —
General section of the CostX” Options button found under the Workbooks T -
Main Menu. If Imperial is selected, units default to Feet and Spell Checking wm?::;:;:;:i m;mt
Inches throughout the program. If Metric is selected, units Resources Working Options -
default to Metres (Building UoM) and Millimetres (Base UoM) Licensing Measurement System: [Metie |5
throughout the program as these are the most common. These Database Rename Buildings: W
defaults may be overridden if required for specific projects. Updates

Check for Updates: [V

When subsequent drawings are added, CostX~ uses the same Base UoM as was used previously because
generally they will be consistent.

PDFs are slightly different. PDF files are automatically calibrated to the UoM (mm or in) based on the
Measurement System setting (metric or imperial). Even if the PDF drawing has text with measurements
written in inches, if the Measurement System setting is metric then the UoM will be set to mm. In this
situation CostX~ automatically calibrates the drawing to reflect the UoM as mm, and therefore the resulting
metric measurements will be correct if the PDF has been scaled or calibrated as described above.

As always, after the drawing has loaded, check a known dimension using the “m” key to verify the settings.
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4 3D Drawing Files
(Not available in 2D versions)

4.1 3D Drawings and BIM Models

It is important to understand the difference between BIM models and 3D Drawings.

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. This is distinct from raster
graphics, which is the representation of images as an array of pixels as is typically used for the reproduction
of photographic or scanned images.

Regardless of whether it is 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

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 (Architecture, Engineering, Construction) 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 objects within the model are termed “intelligent” because the database defines their properties and
their behavioral relationship with other objects. A door knows that it is a door, and when it is placed into a
wall the wall knows it has to have an opening to suit that particular door. The parametric properties are
inter-related. If the door size is changed, the wall opening will change to suit. All of the physical and
functional characteristics of the building model are held in the central database. As the model develops, all
of the objects within it parametrically adapt themselves to the new design. These models are therefore rich
in information that can be extracted and used for a variety of analyses to assist in design, construction and
operational optimization.
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BIM Models

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

Since the database holds all the information for each of the model objects, it will always represent the
latest iteration of the design — and crucially, as a database, it is capable of being interrogated in various
ways to extract differing types of data. Hence, the more data that is added to it, the wider the range of
analyses such as building performance, schedules and costs that can be leveraged from it to select the best
options.

This means that if multi-disciplinary teams are using a common software platform, they can use the model-
based technology to share building data and collaborate on design, construction and lifecycle management.
Detailed design information can be quickly and easily created which improves efficiency and saves time and
money, and the design can be tested and proven before work starts on site, saving time and money
particularly in early clash detection.

Ultimately, the implementation of BIM has the potential to allow all team members to contribute to the

creation of better buildings, delivered faster and more reliably, with reduced environmental impact over
the entire building life cycle. This is why many industry authorities are actively campaigning in support of
BIM, and governments worldwide are starting to mandate the use of BIM.

4.2 CostX®and BIM Models

CostX' is able to view data models in DWF™, DWFx ™ and IFC format and utilise the database information
to automatically generate quantities. These formats are explained in more detail below. Of course, the
quality of the output is reliant on the parametric coding of the objects within the database. Currently, 3D
CAD is often used primarily for design visualisation and the database might be minimally populated because
the model is only intended to be used to generate 2D plans, elevations and sections and the data model is
not intended to be shared. However, the situation is rapidly changing as advances in software technology
allow other team members to find selective ways to model elements in BIM, and interrogate the model
database to suit their needs. Now, with CostX~ the quantification and estimating disciplines are also able to
participate in the collaborative BIM team effort and designers are responding 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.

4.3 DWFxTM files from Revit®

Many designers currently use 3D CAD software to create BIM models, but because they cannot share the
data models with third parties, the output will generally be limited to drawing views (but not object data)
exported to graphical CAD formats such as DWG™, or 2D drawings printed to paper or PDF.

To enable Revit” users to better communicate with other team members and stakeholders, Autodesk’
developed an open file format called DWF™ (Design Web Format) or more recently DWFx™. First
introduced in 2D form in 1995, DWF™ has continued to evolve and now all Autodesk” and a variety of third
party design applications can publish data-rich 3D models in DWF™ and DWFx™ format. DWF™ is a
proprietary product, but is an open format insofar that Autodesk” publishes the specification and makes
code libraries available to developers of other applications with a DWF™ Toolkit.
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DWFx™ files differ from CAD formats such as DWG'" because DWFx™ is a read-only secure file format
which enables Revit” design data to be issued to non-Revit” and non-CAD users. Similar to Portable
Document Format (PDF), the files can be viewed and printed but they cannot be edited. They are also
highly compressed and hence smaller and faster to transmit than their source design files, but do not
contain the complete model data.

Designers can publish individual sheets or multi-sheet 2D drawing sets from multiple 3D drawing views, all
within a single DWFx™ file and they can edit the data so that the content of the DWFx™ is limited to only
what they want the recipient to see.

Section 9 of the Exactal document “Digital Drawing Files for Measurement Purposes” contains suggestions
for how designers can improve the content of DWFx™ files for estimating purposes.

4.4 Revit® Model Structure

Within the Revit’ object library, information about the model objects (also termed Elements), is classified
into a hierarchical structure of Categories, Families, and Types. The data held about the objects is referred
to as the Type Parameters. When placed into a building model, the occurrence of the object within the
model is called an Instance. The data determining the behaviour of the object in a particular instance is
referred to as Instance Parameters. The Instance Parameters will usually include certain dimensional data
(quantities) of the object.

The following extract from the Revit~ Architecture 2010 User’s Guide overviews the classification system.

Revit Architecture

Categories, Families, and Types

Revit Architecture classifies elements by categories, families, types, and instances.

Category: A category is a group of elements that you use to model or document a building design. For example, categories of model
elements include walls and beams. Categories of annotation elements include tags and text notes.

Family: Families are classes of elements in a category. A family groups elements with a common set of parameters (properties),
identical use, and similar graphical representation. Different elements in a family may have different values for some or all properties, but
the set of properties—their names and meaning—is the same. For example, six-panel colonial doors could be considered one family,
although the doors that compose the family come in different sizes and materials. Structural members (such as w shapes) are another
family. See Revit Families.

Type: Each family can have different types. A type can be a specific size of a family, such as a 30" X 42"{A0) title block or a 32" x
84" (910 x 2110) door. A type can also be a style, such as default aligned or default angular style for dimensions. A family can have
several types. For example, a table may be available in several sizes. Each size table is a different type within the same family.

Instance: Instances are the actual items (individual elements) that are placed in the project and have specific locations in the building
{model instances) or on a drawing sheet (annotation instances). Each instance belongs to a family and, within that family, a particular

type.

Category Columns

Round

Rectangular

Family

columns

columns

Type




ADVANCED MANUAL 3D Drawing Files

The image on the left below shows the family structure within the Revit” browser for a typical building. As
an example, Structural Columns=Category, M_Concrete-Round-Column=Family name, 450mm=Family
Type.

When a DWF/DWFx ™ file is opened in CostX, the properties of each model object can be viewed (image
on the right below) and used to extract data from the model using any combination of object properties.
Users have the option to either define Model Maps to customise the data extraction from the model, or to
generate automatic quantities using the standard CostX BIM templates.

&~ Detall Items &3 Object Properties
4 Doors
#-- Duct Systems Marne /| walue
4 Floors =] <Unspecified=
#-- Pattern _name Structural Calumns (203)
4 Piping Systems _name M_Concrete-Round-Column (196)
- Profiles _name 450mm (159)
+-- Railings _name M_Concrete-Round-Column [1515944
1~ Ramps Guid 9234334 7-e3b6-48ba-59a5-94b3 1bc
#-- Roofs 1d 151944
4 Site \=| Constraints
+)-- Stairs Base Level 03 - Floor
+-- Structural Beam Systems Base Offset 0
= Structural Calumns Top Level Roof
=+ M_Concrete-Rectangular-Column Top Cffset i}
=J--- M_Concrete-Round-Column =l Dimensions
300mm Length 3500
450mm Yolume 0,541 m*
500mm \=| Exactal
750mm Lewvell Structural Columns
F-- UC-Universal Calumn-Column Level2 M_Concrete-Round-Calurn
=) Structural Foundations Level3 +50mm
+- Foundation Slab Lewveld M_Concrete-Round-Column

Revit browser showing Family hierarchy ~ Column Properties viewed in CostX g including
Length and Volume properties

CostX’ ships with a selection of BIM templates. The templates are XSLT files which have been written
specifically to automatically extract and sort data from 3D DWF/DWFx ™ model files. The default template
is called “Revit” General” and this template extracts the data

Dimension Groups

and categorises it in accordance with the Revit” family pr—

hierarchy to create a list of dimension groups using the Revit’ ame * | quantiy|uom

(=) Structural Columns

. . o @
category to name the dimension group folder, and the Revit = N o G 4 :
family name + family type to name the dimension group. The IM_Concrste-Round-Colurn 450

Original Mame: M_Concrete-Round-Column 450mm
. . N . . Criginal Folder: Struckural Col
quantity will generally be drawn from the first dimension @n-t
ength=3.80m
olume = 0.54 m3

property. Refer to Section 6.8 below for more detail.

Because this template relies on the model data being presented in standard Revit’ family categories, it will
generally only produce satisfactory results when used with a DWF/DWFx ™ file exported from Revit".

4.5 DWFxT™ Files - What to Ask For

Even if you first receive paper drawings or PDFs, check if the designers have used Revit’ 3D BIM software to
draft the building. If so, request a multi-sheet DWFx™ export with a default 3D model view (or series of 3D
views each showing different elements) and 2D sheets of all plans, elevations sections and details. Use the
3D views to import BIM dimensions, then use the 2D sheets to check and augment the quantities. Ask for
additional DWG™ files for any individual sheet where additional measurement functionality may be
required. (see item 3.7 above).

Request that all files are optimised as recommended in the Exactal document “Digital Drawing Files for
Measurement Purposes — Simple tips for a collaborative approach to improved drawing file intelligence”.
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5 Industry Foundation Classes (IFC)

BIM provides a means to achieve a knowledge-based, integrated approach to building design, procurement
and ownership. The concept of BIM is to combine and share centralised model-based data with a view to
reducing waste, improving productivity and producing better buildings.

The BIM software primarily used by building designers includes Revit’ by Autodesk’, MicroStation” by
Bentley’, ArchiCAD" by Graphisoft” and Vectorworks™ Architect by Nemetschek Vectorworks Inc. All have a
native file format (RVT, DGN, PLN and VWX respectively). These file formats and their underlying data
models are proprietary and cannot communicate directly with each other. This lack of interoperability
between these and other major software platforms operating in the buildings network has long been seen
as a major constraint to the widespread adoption of BIM.

The International Alliance for Interoperability (1Al) was established in 1995 as a non-profit industry led
organization with the goal of establishing industry-wide, vendor neutral open standards for BIM file
interoperability. In 2005 the 1Al was reconstituted as buildingSMART International.

The data model standard published by buiIdingSMART® for open BIM interoperability is IFC. Adopted as an
ISO standard, IFC is intended to be a common format to enable data sharing and exchange across multiple
applications and disciplines. The IFC schema has as its scope "to define a specification for sharing data
throughout the project life-cycle, globally, across disciplines and across technical applications". Given such a
wide-ranging scope, the IFC schema is inherently complex, and broader than is usually required by any
specific discipline at any particular point in the project life cycle. Therefore most practical IFC
implementations are governed by what is termed a Model View Definition which is a subset of the IFC
schema that contains the data specification for a particular use case, or exchange scenario (See 5.1 below).

Applications such as Revit” and ArchiCAD" are built around their own proprietary data model and are
optimised to interact with it. In contrast, the IFC data specification is a neutral encapsulation of all relevant
building data, regardless of the interface system. In other words, just as Revit” has internal rules and
parametric programming to express the relationship between a column and a beam, based on their
geometric kernel and parametric constraint system programming, IFC specifies a neutral representation of
the same relationship, based on its own open geometry and data standards (STEP and EXPRESS). The
purpose of IFC is to provide a neutral nexus for translations between dissimilar systems.

IFC-compliant applications can either export, import, or both export and import, IFC data models and re-
use or edit the data. Because each of the proprietary data model formats have their own architecture, the
import and export process usually involves mapping or translating the data between their internal schema
and the IFC schema — and back again. Owing to these differing data structures, the translation process can
involve data loss because of the lack of appropriate place holders for certain data. In practice, this means
that “round-tripping”, ie. exporting an IFC from an application, and then re-importing back in again, may
not re-create the original model in its original format, and certain features may no longer work. This is not
so much an inherent failing of the data system itself, but arises more from the way IFC has been
implemented in the host authoring application. Consequently, buildingSMART® has launched a certification
program aimed at improving the quality and robustness of IFC implementations. The “IFC Certification 2.0"
process is a detailed quality control of the IFC interfaces of participating software developers.

However, at this point, differences in the authoring application’s import/export routines and differing
standards of implementation will often result in an IFC that does not match the source file and therefore
potentially may not satisfy the full intent of the data exchange.
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5.1 The IFC Standard

The currently implemented IFC standard is IFC 2x3 Edition 3 (Feb. 2003) as amended by IFC 2x3 TC
(Technical Corrigendum) 1 (July 2007). TC1 did not significantly change the core data structure of the IFC
2x3 exchange file and both versions can be used for IFC implementation and certification.

IFC4 (formerly called 2x4) was released on 12 March 2013, published as ISO Standard 16739. It will be the
basis for upcoming IFC solutions and incorporates numerous improvements and enhancements over the
current IFC 2x3 release. Implementations will start appearing in authoring applications from 2014 onwards.

As stated earlier, 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 and
their associated geometry, properties, and relationships.

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. The standard specifies what data is needed, by whom, and at what
point in time. 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 open an IFC
governed by an MVD, you are only seeing 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 which
currently include:

e The Quantity Take-off add-on view which adds the ability to transmit base quantities for selected
spatial, building, building service and structural elements.

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

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

e The IFC2x3 Structural Analysis View
e The IFC2x3 Basic FM HandOver view

For further information refer to http://buildingsmart-tech.org/specifications/ifc-view-definition. Work is
currently underway in defining the first IFC4 based BIM work flow support definitions (MVD).

For further details refer to www.buildingsmart.tech.org
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5.2 The IFC Model Structure

As described above, the IFC format is a neutral data schema that makes it possible to exchange information
between different proprietary software applications. In essence, it defines a structure for the way that the
information covering the many disciplines that contribute to a building throughout its lifecycle can be held,
categorised and presented.

It is important to have an appreciation of this structure to enable you to navigate through the IFC and find
the information you want.

An IFC Model is made up of various entities. The entities may be physical such as walls, doors, etc. or can be
abstract such as spaces, activities, organization, etc. All will have a range of properties such as name,
geometry, materials, relationships, etc. The IFC schema specifies the hierarchy of these properties, as
shown in the following diagram.

(ABS) IfcBuilding
IfcRoot =0 ElementProxy
I—#
— ] fcWall ) IfcWallStandard
(ABS) -
IfcObject () [fcCovering
L
———
D) IficBeam
L |
(ABS)
IfcProduct p==0  [fcColumn
[

() IfcDoor

(ABS) - |
lfcElement (D) [fcWindow
L |

p—) IfcRoof
(ABS) —

IfcBuildingElement ¥ lfcSlab
[

— IfcStair

—
() IfcStairFlight

| ——

—O lfcRamp

- |

EEm——
Q [IfcRampFlight
[

e IfcRailing

e —

Ty [fcCurtainWall
e |

Hierarchy Chart of Building Elements (bui/dingSMARTE IFC 2X3 Model Implementation Guide v.2.0)
(ABS) = Abstract Entity

Each building entity (eg. IfcWall) is defined as a subtype of IfcBuildingElement, which in turn is a subtype of
IfcElement and so on, up to the root entity IfcRoot. Attributes are associated with each entity, so that
IfcWall inherits most of its attributes from its parent entities (termed supertypes).

All the upper level entities are abstract, which means they cannot of themselves exist as an instance. The
IfcWall entity, however is not abstract which means it can be “instantiated” to create instances of the wall
object within the building model.
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5.3 IFC Model Entity Definitions

At the most fundamental level, IFC defines all entities as rooted or non-rooted. Rooted entities derive from
IfcRoot and have an identity (with a GUID — Globally Unique Identifier code) with attributes for name,
description and revision control. Non-rooted entities do not have an identity and instances only exist if
referenced from a rooted instance. IfcRoot has three attributes: IfcObjectDefinition relating to object
occurrences and types; IfcRelationship which defines relationships between objects; and
IfcPropertyDefinition which captures extensible properties about objects.

IfcProject encapsulates an overall project and includes contextual data such as name, description, default
units, currency, etc. A valid IFC file must include a single IfcProject instance to which all other objects can
relate. A project can include multiple buildings, stages, etc. and can also reference and draw data from
other projects such as product types.

IfcProduct is the base class for physical objects with subdivisions for spatial elements, physical elements,
structural analysis components, and others. Products may have associated definitions for materials, shape
representations, placement in space and quantities. Spatial elements include IfcSite, IfcBuilding,
IfcBuildingStorey and IfcSpace. Building elements include IfcWall, IfcBeam, IfcDoor, and others.

Various relationships can be associated with these types of entities. An aggregation relationship can collect
spaces into a storey, whilst a containment relationship can locate one entity inside another. This means
that any building element — wall, beam, column, door, etc — can be associated with any spatial element —a
site, a storey, or a space.

CompositionType [ 4 eeemtceeen
(ABS) (ABS) Proj
o ject

IfcProduct IchpatiaIStruclureEFement |

1 Site
Building
Storey
Definition of Spatial Elements (bui/dingSMART@ IFC 2X3 i ey
Model Implementation Guide v.2.0) by
ey

Whilst the IFC is structured to accommodate these relationships, 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.
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5.4 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 authoring
application.

5.5 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 proxy 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.

5.6 Quantities in the IFC 2x3 Coordination View

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 view definition does not specify requirements for export of dimensions (termed
“out of view”).

| . Legend:
Quantity Quantity | GREY yles) : Abstract Entity Entity in View

lfcPhysicalComplexQuantity Quantity

{ABS) lfcPhysicalQuantity Quantity n__ | i - -

{ABS) [fPhysicalSimpleQuantity Quantiy = GREY n{o) : Abstract Entity Entity out of View
lfcQuantityArea Quantity

lfcQuantityCount Quantity

lfcQuantitylength Quantity

IfcQuantity Time Quantity

IfcCuantity/olume Cuantity

IfcQuantityWeight 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 (see 5.7 below). 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
guantities. Because the quantity values have not been explicitly defined and recorded, based on the
original model and intentions of the model author, their accuracy is entirely dependent upon the
calculations undertaken by the Viewer program and the data it uses as the basis of the calculations.
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5.7 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 buildingSMART  document “Information Requirements for Model-based Quantities - Definition of
Base Quantities” dated 2010-12-08 reproduced in the Appendix.

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.

Most BIM authoring tools support the “QuantityTakeOffAddonView”
= extension of the IFC2x3 Coordination View (V 2.0)
* (some better then others)

.f
7| ] =
FEIEEIE IS HhFeolk (ki @9 @t = =)

Bl | [T Element Progaes | 1FC Prpenc: | FC Relaion
I ety (673 T

IFC Element Base quantities supported o e i |__
/Tewall - Width N\ i
StandardCase - Length |_—
- Height — e .
- GrossFootprintArea = 8 roi FEE
- NetFootprintArea MR
- GrossSideArea - F -
- NetSideArea TR
- GrossVolume L
\ - NetVolume / . ‘ | — Sl || — -
Puad

FILE_DESCRIPTION( ("ViewDefinition [CoordinationView_V2.0, QuantityTakeOffAddOnView]', 'ExchangeRequirement[Architecture]'),'2;1');

Model Support Group bU||d|ﬂgSMHRTw

Dr Thomas Liebich | AEC3 | ecobuild 2010 « International Alliance for Interoperability

Currently, Base Quantities can generally be included in an IFC 2x3 export as a tick-box export option.

JA. Derived Model Data to Export )

[7] space containment ‘

[} Bounding box l
[V Base quantities (length, area and volume) ‘

[ All ibrary part properties as Custom Poperty Set

[T11FC Space boundaries with tolerance between Zones [mm]: 400.00] ‘

I

IFC Translators
%
| +  Base quantities (length, area and volume)

Graphisoft® AfChiCAD® 15 Export Options Check this box to add Quantity Takeoff parameters to Wall, Column_ Beam, Slab. Roof (slab)
and Zone elements in the IFC file. This data is useful in the Interoperability with cost
estimation applications.

For example, the following quantities (IfcElementQuantity) can be exported together with a
Wall:
- Height.
- Perimeter,
- Gross volume,
- Net velume (volume reduced e.g. by columns embedded into the wall),
IFC 2X3 Reference Guide for ArchiCAD" 15 - Gross Floor Area (doors are not considered),
- Net Floor Area (area reduced by door footings).
- Gross Wall Area (openings are not considered),
- Net Wall Area (area reduced by openings).
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Base Quantity definitions have only been written for selected elements, and Base Quantities are only
included in the export for those elements. The elements are:

=  Spaces =  Columns

= Walls = Members

= Openings = Coverings

=  Windows = Curtain Walls
= Doors = Ramps

= Slabs = |fcRailing

= Beams

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. These will be
available in the IFC4 release.

E3 Object Properties

|Name £ | value

[=] wall Type 36_WA36 Interior Wall
ElermentTyvpe Weall Type 36_'We
Mame iall Type 36_'WhE
PredefinedType NOTDEFIMED.

I RelatingType IFewalType
|=] BaseQuantities

EBaseQuantities. GrossFootprintArea  0.875608 m2

BaseQuantities GrossSideArea 20.375496 m2
BaseQuantities.Grossvolume 2499463 m3
Baseuantities . Height 2.8944800
BaseCuantities.Length 7163420 m
BaseQuantities MetSideArea 14432702 m2
BaseQuantities. Metvalume 1.770200 m3
BaseCuantities.Width 0.122652 m Example Of Wall Base Quantities
E:J [FcFocting |Name T |'v'a|ue
S i::izl?nlsghlngElement |::J AC_Pset_RenovationAndPhasing
& Ifeste (=] BaseQuantities
[#) IFcSlab Baseuartities FinishCelingHeight 6.000000 m
) IFespace BaseCuantities FinishFloorHeight 0.000000 m
administration BaseQuantities, GrossCeillingarea 161,523060 m2
Baseuantities. GrossFloarfArea 161.523060 m2
Breakou.t Space BaseCuantities  GrossPerimeter 62.099855 m
CFC Project [Research BaseCuantitics . Grass¥olume 969, 136630 m3
Chfldrens Area BaseQuantities. GrossWallarea 3.073995 m2
Chidrens Area 1 BaseQuantities Height £.000000 m
Clinical Practics 3 BaseCuantitios MNetCsiingArea 161.523060 m2
Cots Baseuantities MetFloorarea 161.523060 m2
Courtyard BaseQuantities NetPerimeter £2.0099855 m
Covered Entry BaseCuantities Met¥olume 969, 136630 m3
Fmtp?th Baseuantities MetWallarea 3.073995 m2
Interview Room ClEsactal
Kitchenette Lewvell IfcSpace
LaunFIry » Levelz Adrministration
Meeting/Parent Activity Room O TR b st ol cvemmCnl

Example of Space Base Quantities

It is also possible for Base Quantities to be manually entered by the end user, overriding any automatic
calculation in the authoring application. 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.




ADVANCED MANUAL Industry Foundation Classes (IFC)

5.8 Quantities in the IFC Standard

Although the Coordination View Definition does not include quantities, quantity definitions are supported
in the IFC 2x3 standard so in some cases an IFC file exported under a different MVD may include quantity
properties as core attributes. The quantity definitions are broadly generic to provide flexibility to meet the
particular requirements of local or regional methods of measurements, and the different purposes for
which quantities may be needed. Quantities can be assigned to objects through the IfcElementQuantity
class. This is defined in the IfcProductExtension schema. Each instance of IfcElementQuantity can contain
one or more instances of IfcPhysicalQuantity, which defines the various forms of quantity properties. Five
types of quantities are defined, which apply to spaces as well as objects.

e Length (as IfcQuantityLength)

e Area (as IfcQuantityArea)

e Volume (as IfcQuantityVolume)
e Count (as IfcQuantityCount)

e Weight (as IfcQuantityWeight)

Each type of IfcPhysicalQuantity has a value attribute that is defined according to the equivalent defined
data type within the IfcMeasureResource schema e.g. the value of an IfcQuantityLength is given by an
IfcLengthMeasure.

Each instance of IfcPhysicalQuantity must have a name that defines the context for its usage. For example,
a wall may have several area measures. These could have context names such as footprint area, left wall
face area, right wall face area etc. The areas would be given by three instances of the area quantity
subtype, with different Name string values. The Name attribute defines the actual usage or kind of
measure. The interpretation of the name label has to be established within the actual exchange context.

Additionally, each quantity may have an associated informative description that can be used to explain or
further qualify the Name attribute. Each instance of IfcPhysicalQuantity may also have a unit, subject to a
separate set of rules.

If the unit is given, the value for unit overrides the global setting of the project-wide units within
IfcProject.UnitsInContext. If the value for unit is omitted, then the unit defined within UnitsinContext is
used. In order to find the applicable unit, a measure type is provided for each measure value.

Hame
‘ . . Description TfcText
IfcPhysicalQuantity
Unit  IfcNamedUnit
1
. LengthValue
Pl [fcQuantityLength O TfcLensthMeasure
p—C  IfcQuantityArea AreaValue 0
p——] I[fcQuantityVolume NolumeValue
p——Cl  TfcQuantityCount CounfValue IfcCountM
IfcQuantityWeight WeightValue

Definition of Physical Quantity {bui/dingSlVIART® IFC 2X3 Model Implementation Guide v.2.0)
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5.9 Quantities in IFC4

For details of the new IFC4 standard, refer to http://www.buildingsmart-tech.org/specifications/ifc-
releases/ifc4-release/buildingSMART _IFC4 Whatisnew.pdf. 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.

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

6.1.5 Quantity Sets ~ 6.1.5.11 Qto_RoofBaseQuantities ~

i e QTO_TYPEDRIVENOVERRIDE / IfcRoof

5.1.5.2 th—ChlmnEYEasEQuan.t!tles H Base quantities that are common to the definition of all occurrences of roof.

6.1.5.3 Qto_ColumnBaseQuantities . =

6.1.5.4 Qto_CoveringBaseQuantities E Basismengen fur alle Bauelemente vom Typ Dach.

6.1.5.5 Qto_CurtainWallQuantities B QTO-XML

6.1.5.6 Qto_DoorBaseQuantities

6.1.5.7 Qto_MemberBaseQuantities = GrossArea

6.1.5.8 Qto_PlateBaseQuantities Q_AREA X

6.1.5.9 Qto_RailingBaseQuantities [ GrossArea: Tota_ll gross area of_ the outer surface of the roof. It is the sum of all roof s_Iab gross

6.1.5.10 Qto_RampFlightBassQuantities deca:)sdnioof openings, like sky windows and other openings and cut-outs are not taken into

6.1.5.11 Qto_RoofBaseQuantities ’ X X

6.1.5.12 Qto_SlabBaseQuantities [DE} Bruttoﬂi‘:'lche_: Gesamte Elruttoﬂéiche der“Dachhaut (Arjsmhtsﬂé.i_che senkrecht zZur Da_chnelg_u_ng,

6.1.5.13 Qto_StairFlightBaseQuantities oc!_er Mantelflache der Dachhaut bei gekr_ummten, gewdlbten Flflchen, nicht jedoch die projizierte
6.1.5.14 Qto_WallBaseQuantities Fliche). Alle Offnungen, wie z.B. Dachflachenfenster, werden Gbermessen.

6.1.5.15 Qto_WindowBaseQuantities = NetArea

Q_AREA

6.2 IfcSharedBldgServiceElements H NetArea: Total net area of the outer surface of the roof. It is the suma of all roof slab net

6.2.1 Schema Definition 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.

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
.2.1 IfcActionRequestTypeEnum -
.2.2 IfcCostItemTypeEnum 6.5.3.2 IfcCostItem
.2.3 IfcCostScheduleTypeEnum m Item de coiit
2.4 IfcPermitTypeEnum m Kostenelement
.5.2.5 IfcProjectOrderTypeEnum
S Enbitiee An IfcCostltem describes a cost or financial value together with descriptive information that describes

its context in a form that enables it to be used within a cost schedule. An IfcCostltem can be used to

.3.1 IfcActionRequest ! : '
r represent the cost of goods and services, the execution of works by a process, lifecycle cost and

6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5 I
6.5.3.3 IfcCo
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5

more.,
.3.4 IfcPermit Each instance of IfcCostltem may have a name and a description. Depending on the use for which the
.3.5 IfcProjectOrder cost is intended, these values should be asserted on the basis of agreement. For instance, the Name
.4 Property Sets attribute could be used to provide a common value that enables distinct instances to be brought
.4.1 Pset_ActionRequest together in a nesting arrangement (see below) while the Description attribute may be used to provide
.4.2 Pset_PackingInstructions text used for item description in a costing schedule.
-4.3 Pset_Permit An IfcCostltem can link one or many IfcCostValue's representing a unit cost, total cost, or a unit cost
.4.4 Pzet_ProjectOrderChangeOrder with one or many quantities used to generate the total cost. The quantities can be given as individual
.4.5 Pset_ProjectOrderMaintenanceWorko quantities, or those quantities are provided as element quantities by one or many building elements.
.4.6 Pset_ProjectOrderMoveOrder The IfcCostValue. CostTvpe attribute indicates the cateqory of cost, which mayv be used to present
6.5.2.1 IfcActionRequestTypeEnum ~
6.5.2.2 IfcCostltemTypeEnum 6.5.3.3 IfcCostSchedule
6.5.2.3 IfcCostScheduleTypeEnum E IfcCostSchedule
6.5.2.4 IfcPermitTypeEnum E Kostentabelle
6.5.2.5 IfcProjectOrderTypeEnum
6.5.3 Entities An IfcCostSchedule brings together instances of IfcCostlitem either for the purpose of identifying
6.5.3.1 IfcActionRequest pL_JrE!_I\,-r cost information as in an estimate for constructions costs or for including cost information
6.5.3.2 oo . within another presentation form such as a work order.
6.5.3.3 IfcCostScheduls HISTORY Mew entity in IFC2.0.
6.5.3.4 IfcPermit % IFC4 CHANGE Attribute ID renzmed to I, znd promoted to supertype IfcControl, PredefinedTyps made
6.5.3.5 IfcProjectOrder optionzl, sttributes Prepared8y, Submi sers removed
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5.10 IFC Files and CostX®

Owing to differences in 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 6.7 below).

As described in 5.3 above, the IFC Model defines Spatial Elements and Physical Elements in terms of their
individual properties and their relationship with each other. IFC Viewers browse the model by space then
by objects within the space. In the IFC Viewer example below, the Spatial Elements IfcBuilding and
IfcBuildingStorey (01 — Entry Level, 02 — Floor, etc) form the main branches of the model tree, with each
storey (space) containing its associated building elements. The CostX” Model view is different and groups
the model data by object types (with spaces included as a type) as this avoids repetition and is better suited
to measurement purposes. Spatial data is of course retained in the object properties so the model can be
filtered by space by use of the right click custom filter options (see 6.2 below) and the spatial data can be
referenced in Mapping Definitions (see 6.9 below).

To assist in model navigation and provide greater flexibility in the creation of Model Maps, CostX also
generates an IFC “FriendlyTypeName” as an identifier for objects within each element.

= ]'EE ] El ] E] g] I:Et] ‘_3] Drawings | Layers || Model
=R Wl F.=vit: Struckure (UniFormat)-IFC.ifc |NaITIE
# ( Model - Dim: 30 [=] Drawing
# . Annotation - Dim: 30 [+ IFcCovering
= Defaulk [+] IfcDoar
=+ & IfcBuilding [#] IfcFlowTerminal
l!!‘ﬁi 01 - Entry Level [+] IfcFurnishingElement
= '!!‘Ei 0z - Floar [+] IfcMember
=M FowallskandardCase 1] IfcRailing P— Model o
& @ IFclab 4 Tfeslab ronnos | e
a [ Tfccolumn [=) IfcSpace Hame = £
@& Tcbeam Ay sery = Oronns
BOIC T rcneam & Object Properties
= l!!‘ﬁi 035 - Floor [#] TFeBuildingElementProsxy
-@!‘j IFowallstandardCase BREAKRY () fFecolumn ame ¢ [value
# = IfcSlab BREAK RI 4] TFcFoating IsExternal False
Ll ﬁ IfcCalurmn BRID 1D S IFESITb . | LoadBearing True
CENTRAL Float: 160mm Concrete Wikh S0mm Metal De Reference
w& IFcizam CHAPLATI Floor: Concrete Deck - Tapered Insulation:1 (S system Property
@Ei Roaf FUARL AT F!oor:Generic 300mm: 139467 FriendlyTypehame  Floar
IFC Viewer Model View CostX Model Views and FriendlyTypeName

Apply Filker To: @ Visible Objects All Objects

: : &2 Object Properties
Chbject Properties
Create Dimension Group m

Show Only Objects In IfcBeam |Llse |I"-Jan'|e 4| Walue
Hide Cbijects In b IfcBeam Ohject Tvpe M_Concrete-
Import Objects In + Tag 152079

Current Selection

Show &l Objects Area il torey Mame 03 - Floor

messsssssss— | = IfeMa

Use Right click Custom filter to filter the CostX’ view by IfcBuildingStorey
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5.11 IFC - Issues to Consider

= |FCis an open standard data specification. The responsibility for populating the data model with
the appropriate parametric properties and relationships lies with the authoring application that
exports the IFC.

= Asan open standard, IFC by definition cannot exactly replicate a closed proprietary system, since
the proprietary data schema is not publicly available. 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).

=  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.

= Different standards of IFC implementation by the various authoring applications can lead to data
loss in the IFC exchange.

= Export of quantities is not part of the IFC 2X3 Coordination View definition. Consequently, a
standard IFC export from most IFC-compliant applications in the AEC industry will not include
guantity data unless the Base Quantity add-on is used. A MVD for IFC4 has not yet been written but
when published is expected to include Base Quantities by default.

= 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.

= Although IFC is a robust and powerful file format, IFC exchanges often suffer from poor
implementation and a lack of education. buildingSMART" and others are working to improve that
situation and as the AEC industry generally moves to greater acceptance of IFC it will begin to
realize its unfulfilled potential.

5.12 IFC Files - What to Ask For

Even if you first receive paper drawings or PDFs, check if the designers have used Revit® 3D BIM software to
model the building. If so, a DWF/DWFx™ export is preferred to an IFC for measurement purposes because
it is more tightly integrated with the Revit’ model. Refer to Section 4.5 above for details.

If the designers have used an alternate BIM software such as ArchiCAD® or Microstation® request an IFC
2X3 Extended Coordination View export with Base Quantities, or IFC4 when available. Prior to export they
should ensure that objects are mapped to their correct IFC categories, which may involve use of translation
routines, override settings, and creation of additional IFC-specific parameters.

In addition to the IFC, request a full 2D set of plans, sections, elevations and details in 2D DWG™ format as
described in item 3.7 above. Use the 3D view to import any available BIM dimensions, then use the 2D
sheets to check and augment the quantities.

Request that all files are optimised as recommended in the Exactal document “Digital Drawing Files for
Measurement Purposes — Simple tips for a collaborative approach to improved drawing file intelligence”.
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6 3D Measurement and BIM Quantities

6.1 Importing 3D Drawings and 3D BIM Model Views

CostX’ can be used to load, view and filter 3D drawings such as DWG™, SKP or DGN™ files, and 3D BIM
model views in DWF™, DWFx™ or IFC format. You can measure areas, lengths and counts on screen, or
automatically import dimensions from BIM models via default BIM templates, customized Model Maps, or
special object-based Dimension Groups.

=  The “Add” button in the Drawings section of the Home ribbon or the Drawing section of the
Drawings ribbon is the default import setting for all image, 2D and 3D drawing files.

= |t will also import a 3D view from a DWF™, DWFx"" or IFC BIM model file. The DWF™ or DWFx™
may be single view, or multi-view comprising multiple 3D and 2D views and sheets. The 3D view can
be used to generate dimensions from the BIM data and the 2D views and sheets can be used to
measure additional quantities in 2D mode.

E—’?j Home: E—;’j Home Drawings
n add |+ | B Propertigs -
n F‘r:kties [, Promote ‘J
M Compare - Afd %Drawing Sets Repf-rt
Drawings Drawing Prink

= Some 3D drawings can be switched between 2D and 3D in the Drawing Properties box.

Default Measure Mode:  Meckor -

Drawing Type: 3D -

6.2 3D Drawing Navigation

The CostX” Dimension View features an easy to use 3D viewing navigation system, including a view cube for
rotating and aligning the drawing and the ability to move through a building to see the 3D model from any
position or angle. Individual drawing objects can be shown and hidden (e.g. hide the roof to access the
interior of the building) and the whole building can be shown in shaded, transparent or wireframe mode.

The navigation tools include: ) @ Wireframe-: A Text-:
= Display control buttons on the Drawing ribbon and in the View section of I (@ shaded |7 Hatching)

the Home ribbon. These icons can be selected simultaneously or separately @ Transparent | ihite

ispl
and provide different views. Transparent mode is useful for identifying ey

hidden measured objects. Wireframe views are not always available in some drawing files;

= Similarly to a 2D drawing you can zoom in and out via the mouse wheel. You can also click and hold
the wheel to pan around the drawing. It is also possible to rotate the drawing by holding the left
click on the mouse and moving the mouse;

= (Click on the view cube arrows or facets to rotate or reset the building views;

= Hold the “E” key (the “eye” function) and move the mouse forward or backward (ie.
cursor up and down on the screen) to move through the building;

=  The Layers tab provides layer functionality, similar to 2D drawings.
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= Aright mouse click menu provides more tools. Right click in a blank area of the drawing view, and
by clicking on the Area field, portions of the model can be isolated by dragging a rectangle over a
selected area to isolate the area for display and BIM import.

Impork Objects In 3

Invert Displayed Geometry
Shaw all Objects

Zaorn Area

Zaom Extents

Reset View
Default Yigws

Hide Images

Close Menu

= Forindividual objects hover the cursor over a drawing object to select (highlight) it — then right click
to open menu options.

Cbject Properties
Create Dimension Group

= Object Properties displays the parametric properties of the selected object.
Create Dimension Group relates to measurement (refer 6.10 below).

Shaw Only Objects In 3
. . . . . Hide Objects In »
The filter section of the menu allows specific objects or groups of objects to Import Objscts In ,
be filtered to Show, Hide or Import. The filtering may be by default family Invert Displayed Geometry
. . . . . Show Al Object
grouping, or by custom parameters. Simply click on the required field to e
display the entire family (eg. Walls) or filter by the family type, name or Zoom Exterts
Reset Yiew
object. The Area selection tool is also available. Difault Views ,
Object-Properties i Fide Images
Create Dimension Group Create Markup
v Cbjects In Walls [37) Close Menu
Hide Objects In ¥ Basic wall {97)
Import Objects In » EXTERMAL WaLL PAMEL F3 (3)
) Basic Wall [601549]
Inwert Displayed Geometry E Object Properties
Shaw All Objects Current Selection
Zoom Area m Apply Filter To: @ Visible Objects All Objects
Eooml ITIictents Area | |Use |Name /| value
R.oom Bounding iEs
The Custom parameters are selected by ¥/ Top Constraint i1
.. . . Top Offset i}
clicking the Custom field, and then checking Unconnected Helght -
the relevant boxes in the Object Properties - Construction _
+| Structural Usage Bearing
box which opens. In this example, only the : width 108
E Dimensions

Bearing walls at Ivl 1 will be displayed.

= Show All Objects recovers all hidden objects. Reset View is useful to recover a view, eg. after using
the eye function.

= Ghost View shows hidden objects in a faint outline, which helps to identify the placement Q I

of displayed objects within the building. BELN
05!

View M
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6.3 BIM Model Navigation - Model Trees

The Model Tree is accessed via the Model Tab which provides an at-a-glance view of the entire hierarchical
structure of the objects within a 3D BIM model, and the data within it. The tree format of the tab allows any
part of the model to be easily selected, progressively filtered, and displayed. This can be used to audit a
model to determine what data is available for measurement purposes.

To use this feature, first add a 3D BIM file (eg. DWFx ™ or IFC), then click on the Model tab.

‘ Dimension View | Casting View
| |Name

Skructure

Drawings

The hierarchical structure of the drawing objects will be displayed in a tree format. Each section may be
expanded to reveal the object hierarchy.

Drawings || Layers | Model @_

|Name |
BlDrawing |
=) Flocrs
[ Floor
=) structural Columns
= Concrete-Square-Column

-~

= M_Cancrete-Square-Column
=) structural Foundations
[# Footing-Rectangular
[ wall Foundation
=) Struckural Framing
= M_tConcrete-Rectangular Beam
[#) Precast - L Shaped Beam
[#] UB-Universal Beam
=) walls
[#] Basic wall

Click on any item to filter the display. As you drill down through the tree hierarchy, the filtering becomes
successively more precise.

!Drawings “ Layers ]|@| w <
INarne I
(=) Drawing [Il
B loors 2 5 G S
g Floor il | f‘l m 1 i mm,lﬂ rl

8] structural Columns
=) Concrete-Square-Column k
[#) 457x457
(=) M_Concrete-Square-Column
() 600 x 600mm
=) Structural Foundations
(#) Footing-Rectangular
[+ wall Foundation
(=) Structural Framing
® M_Concrete-Rectangular Beam
(#) Precast - L Shaped Beam
(#) UB-Universal Beam
=) walls
[+ Basic Wall

Drawings | Layers | Madel

|Name |
= Drrawing
(=) Floors
[ Floor
[=) structural Colurnns
=] Concrete-Square-Column
2]
= M_Concrete-Square-Calumn
[ 800 x 600mm
[=) structural Foundations
[# Footing-Rectangular
[+ wall Foundation
(=) structural Framing
3] M_Concrete-Rectangular Beam
[#] Precast - L Shaped Beam
[+ UB-Universal Beam
=) walls

2] Specialty Equipment

IFs

Multiple branches of the Tree may be selected - gritta"al ot
simultaneously. Simply hold the Ctrl key and click on the 01
desired branches, or select one branch then hold the Shift e

key and click on another branch to multiple select all

intervening branches.

www.exactal.com © Exactal Technologies Pty Ltd, 2013

E3]
E3]
E3]
E3]
€3]
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6.4 Model Schedules

A Schedule Pane in the lower half of the viewing screen lists all the parametric properties of the model
objects selected in the Drawings and Model Tabs. This is the same data shown when the right click “Object
Properties” menu option is used. To open the Schedule pane, click on the Schedule button in the BIM
section of the Dimensions ribbon, or click on the Expand bar at the bottom of the screen. You can also drag
the Expand bar to increase the size of the pane. The Schedule provides a valuable insight into the amount
of data built into the model, how it has been structured, and what is available for measurement or
specification purposes. A right click menu also has options to save or copy data to your clipboard for pasting
into other programs. Hence it is possible to filter the drawing view to, say, doors or windows, save or paste
to Excel’, and publish the Schedule. There is also an option to display the Object Properties of the object on
a selected row. To close the Schedule, simply click on the bar.

Hast Id

“aings Dimensions Revisions ! o032 Basicwl Nt
=l schedule 2032  BasicWw,  Save Entire Schedule to Excel {xls:x)

p— =
I ﬁ E - | 2032 Basicw| Copy Entire Schedule ko Clipboard
£ Check BI[%O':'IE':':S e 2032 Basicw, Copy Row o Cliphoard
Import Model 8 Show Al Objects 2032 Basicw. Copy Column to Clipboard
T Maps GFA @ick ko open schedule 2032 Basicw| Copy Cellto Clipboard
Eoil 2032 Basic W,

Object Properties

To see what data is available in a model, open the Model tab and select

Dimension Yiew | Casting Wiew

the highest level of the Model tree (Drawing) to display all objects. e @
Iarme :
Then open the Schedule pane. The parametric properties of all objectsin = e
*) Flaaors
the model will be scheduled. It will be immediately apparent that & Structural Columns 10

[#) structural Foundations

different objects have data assigned in different fields. For larger models & Shructural Framing
the Schedule can take some time to generate so it can be preferable to il
filter the view as described next prior to opening the Schedule.

With the Schedule pane open, click on branches of the Model Tree to select elements or objects to display.
The Schedule data will update each time to display the properties of the selected objects. Opening the
elements and selecting their sub-branches will filter the Schedule data still further, all the way down to
individual objects. By this means the user can determine what data is available to customise the
measurement of particular objects.

[#] Structural Calumns

[# Structural Cannections

[B] Structural Framing
[+] B1G224 STRAMIT BEARER 3510 loi
[+] B15224 STRAMIT BEARER 4710 lal
[+] C25019 STRAMIT BEARER 1110 o
[#] £25019 STRAMIT BEARER 2310 lo
[+] 25019 STRAMIT PURLIM 2310 lar
[#] C25019 STRAMIT PURLIM 2310 lor
[#] £25019 STRAMIT PURLIM 3510 lor
[#] £25019 STRAMIT PURLIM 3510 lor

Schedule:

[#] CZ5019 STRAMIT PURLIN 3510 lor | |

(5] £25019 STRAMIT PURLIN 4710 lor | ¢ || CUE Lenath [Family Name |Length |Levelt Levelz

[+ C25019 STRAMIT PURLIN 4710 lor | 4710 B18224 STRAMIT BEARER 4710 long 4749 Structural Framing B13224 STRAMIT BEARER 4710 long
[+ 25019 STRAMIT PURLIM 4710 lar | |4710 618224 STRAMIT BEARER 4710 long 4749 Structural Framing B18224 STRAMIT BEARER 4710 long
[+] 25019 STRAMIT PURLIMN 5910 lor | |4710 B18224 STRAMIT BEARER 4710 long 4810 Struckural Framing B18224 STRAMIT BEARER 4710 long
[#] CFEM1 G STRAMIT PRI TR 750 Innr | 4710 B18224 STRAMIT BEARER 4710 long 4801  Structural Framing B13224 STRAMIT BEARER 4710 lona

Whilst in the Model Tab, moving the cursor over a displayed object will highlight the corresponding line in
the Schedule; and clicking a line in the Schedule, will highlight the corresponding object. This assists with
Model and Schedule navigation. When in the Drawings Tab, the Schedule right click menu also includes
options to Isolate an object or Show All objects.
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6.5 Setting/verifying Units of Measure (UOM) for 3D Drawings

When a drawing is loaded, the Base UOM and UOM for Object Dimensions settings are retained from the
last previous import, and should be verified to ensure they are applicable to the new drawing (refer Section
3.9 above). This is important when working with 3D models because UOM in BIM models are commonly not
defined. There is no way to automate this verification,

which needs to be done by the user. CostX by Exactal - WARNING
Units For the Following properties have been automatically selected:
When the Import Dimensions Using BIM Template Used default unit m2 for Area
. . ® . ) Used default un!t mim for Perimeter
function is used, CostX will automatically select Used default unit 3 For Uolume

Used default unit mm For Length

standard UOM settings and a warning notice will

advise of the units selected. - - —

The resultant quantities should always be reviewed, and it will be immediately apparent if the UOM needs to
be changed.

The Schedule Pane is used for reviewing and assigning Units of Measure to all dimension fields. This is done
by moving the cursor to the column heading and using the right click menu options to assign the units, and
must be done whilst in the Model Tab, not in the Drawings Tab.

Length  plLewe

|Lengtl‘1 |Level1

ErpE——— Ui d Count Y e ion colrencno N FLEE M by
lurn 7163 L\Eﬁtructure _ Length + R
7163 Structd  Save Entire Schedule to Excel (xlsx) ]

area | Inches (in) mn 7163 mm Skru

II_IITII'I 7163 Struckure 7163 Struchd Copy Entire Schedule bo Clipboard
7163 Structy  Copy Row to Clipboard

z N Millmetres {mm)
lumn 7163 Skruckurz 7163 Structu  Copy Calumn ta Clipboard _— DT_E......_- V |.r||r||.| k

Wolume  k Metres {m)

mn 7163 mm Sktru

In this example, no UOM was defined in the model for length data so the right click menu was used to assign
mm. However mm had in fact already been automatically selected by CostX" so the quantity was correct
because mm is the default standard for most metric drawings.

[ [Mame S |IUANCIT L || ST et -
[=) Skructural Columns : = D'“:E"'st'l:"“s s
en
mm Concreke-Square-Column 457457 7om d
Yolume 1.50

However, in the same model, Area data was scheduled in mm2 rather than m2 so it was necessary to assign
the correct UOM to the Area field, as below, to obtain the correct quantity.

Schedule:

Area o ¥ T |Fami|y Nare |Height Offset .
Area |asse | zz379216 82 Floor 0
22979216 BIOL |19441977  Save Entire Schedule to Excel (x Length b L - . 2spezlo e
|| ave Enl |.re chedule to x.ce (s Square Feet (FE2) 19441977 mm2  EBAC
| |1944187F  BI01 | 19412034 Copy Entire Schedule o Cliphoard )
. Yolume ¥ Square Inches {in2) 19412034 mm2  B1C
_fedianat BIOL y6g791091: Copy Row to Clipboard Mone Square Metres {m2}) 1637910912 mmZ EBIC
| |1637910912 BI01 | eozs7onz. Copy Column to Clipboard N—— '=u'r" Millatres (mmz) mm
1698870024 B101 comw Cell to Cliobaard Square Millimetres (mmz) 1698870024 mm2  B1C
| 104095090 Opy el to Cliphoarn 3-44575c 130
1N4naanan — Rim | Square Yards (ydZ) k 104095090 mmZ  B1C
1527873791 mmz B1C
T L - 1 Sl Rl ] P eeeed 1527873791 mmZ E1C
&l Floors | Schedule: 1216577640 mmz  B1C
l_' Floor 152 Concrete 1,527,873,791 mz :
Area fsse

| |1527873791 B101

Quantity before correction

[=] Floors {| Schedule:
[ Floor 152 Concrete 1,528 m2 | [larea A

1527573731 mmz B

Quantity after correction
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6.6 3D Measurement (3D Point Mode)

The 3D measurement tool allows areas, lengths and counts to be easily taken off 3D drawings. 3D
measurement is slightly different to 2D because reference points have to be established to determine the
location of the dimension in 3D space. This is done by selecting node points (angles or intersections) at the
edges of object surfaces to define the extents of the measured dimension.

= Create or select a Dimension Group to measure into. ”ﬁ__ /9
= Click on the Point button in the Type section of the Dimensions ribbon. 3D = | Point | Object
Measurement cannot be undertaken if Object Mode is enabled (see 6.7 below). ... [

= To measure areas, hover the cursor over the plane of the object to be measured. A small green
selection point will appear at node points (angles or intersections) of object surfaces. CostX’ can
measure between all such points occurring in the same plane of the 3D object. Click to start the
measurement at the required selection point, then move to the next point, click, and move on. In
the final segment move the cursor towards the original starting point and then press Enter to
complete the area.

|

= Negative measurements can be taken in the same way by clicking the negative button on the
Dimensions tab. Then click the Both button to display the complete measurement.

J Positive
. Meqgative _
@ Both -
ly
R

= The 3D Quickpoint feature allows the face area of walls, floors, roofs, etc. or any face in a single
plane 3D drawing to be captured in a single click. Select the area Dimension Group to measure into,
then hold the Shift key, point the cursor to the area, and click. Ctrl plus Shift will join adjacent
areas. To capture the area of multiple surfaces of a single object, hold the “L” key and click.

-
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3D Quickpoint (Shift Key) 3D Surface Area (“L” Key)

= Lengths are measured by clicking on a selection node to start the length, then moving the cursor to
a selection node at the other end of the length to be measured. When a blue connecting line
appears, left click the mouse to capture the length. Hold the Ctrl key to continue to another
selection point and combine multiple segments into a single length. Be careful to select points in
the correct plane of measurement.

Point to point length measurement

Combined length in same plane (front face of wall opening)

Combined length in mixed planes (front face to back face)

= 3D Quickpoint also works for lengths. When in a length Dimension Group, hold the Shift key to
capture the length of a line or surface edge in a single click.

=  To measure counts, hover the cursor over a selection node, and when a green point appears, left
click the mouse to register the count.

= The Measure Distance (M key) tool is also available for 3D drawings.

/-/"'R

www.exactal.com Exactal Technologies Pty Ltd, 2013
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6.7 Import BIM Dimensions (3D Object Mode)

CostX” has the ability to extract data from BIM model files or multi-sheet 3D and 2D DWF™ and DWFx™
files, with several extraction methods available. As described earlier, BIM models often contain dimensional
data such as lengths, areas and volumes. The opportunity therefore exists to use this dimensional data for
guantification purposes, instead of measuring the quantities.

In order to access the object data required for the BIM import, CostX’ Object [ positive ‘:] {) ‘
mode needs to be enabled by clicking the Object button in the Type section B megative § ot Oh 't
® E | e ol ji=
of the Dimensions ribbon. CostX” will generally default to Object mode when | #Eath [%
Tvpe

a 3D file is loaded.

There are three options available for data extraction: 1) by use of CostX’ BIM Templates; 2) by use of Model
Maps; 3) by creation of special object-based Dimension Groups.

6.8 CostX® BIM Templates

CostX ships with a selection of BIM Templates. These T3 Object Provertios

templates are XSLT files which have been written specifically

™ ™ |Name £ value |
to extract and sort data from 3D DWF' " and DWFx' model =l <Unspecified >
. . . _name Structural Columns (397)
files. The extracted data can be sorted by using various e M, Concrete-Square.Column (335)
. .. ®
object parameters and the default template, called “Revit ane 800 x 600mm (335)
” . . . e _name M_Concrete-3quare-Colurn [145450]
General”, categorises the data in accordance with the Revit 1d 974 076F-ce19-4+126-3a7b-bebeza7F 18F8
. . . Instance ID LrrJZnxSdUwWii+prMgrs TG
object hierarchy of Element Category, Family name and D Constraints
Family type (refer Section 3.4 above). By using the “Import Base L':E' Level 4
Base Offset &610
Dimensions Using BIM Template” button and selecting the Top Level Level S
. ® ® . . Top Offset &10
Revit General template, CostX will create a list of O Dimensions
. . . . ®
dimension groups using the Revit Category to name the Lelngth 3658
. . e . Yolunme 1,32
Dimension Group folder, and the Revit Family Name + =l Exactal
. . . . Lewell Structural Columns
Family Type to name the dimension group, and import the Lvel2 M. Concrete-Square-Column
relevant dimension property as a quantity. An example is Level3 B0 x &00mm
. Leveld M_Concrete-Square-Column
shown here, to the right and below. Levels SubPatt 1
=l Identity Data
. . . - Assembly Code
Dimension Grnups Dimensions Type Mame G000 x 600mm
Click to Filter | =lother
Farnily Mame M_Concrete-3quare-Colurmnn
| |Name £ | Quantity|Ll0M | = Structural Analysis
analvze As Gravity

=] Skructural Columns

mm M_Concrebe-Square-Colurmn 600 % G00mm 4 m S oy Celi=gmrs L

= Use the Add button to import a 3D DWF™ or DWFx™ view. For ease of measurement, the right
click menu may be used to filter the view to show only the required category of objects.

= Inthe Dimensions ribbon click the Import button drop-down arrow and select “Import Dimensions
Using BIM Template”.

rawings Dimensions Revisions Workbooks
—
I | lﬁ . Schedule # count
(! Check BIM Chijects
Import | Model s Lengt

- Maps 48 Shaw Al Objects

IZ Impork Dimensions Using BIM Template. .. g
Ll

IE Impart Dimensions Using Model Map...

;‘
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A dialogue box will open listing the available BIM Templates which map the Revit” model
parameters, generate the dimensions, and sort them into Dimension Group folders and Dimension
Groups. “Revit” General” will name the folders by Category, and the groups by Family Name and
Type. Select the required Template, click Open, and CostX will automatically create the Dimension
Groups populated with the dimensions of all objects displayed in the drawing view.

Select BIM import template @
Look in: | I BIM_Templates j EF ' = Daars
|10 Templates # A5 _Sliding Door 2 Panel sliding Indry doors 1no
J (2t BIM Import Duplicates Only. sl # AUS_sliding Doar 2 Panel Sliding robe doors Z o
Les ﬁ BIM Import Proteel General.xsk #  M_Bifold-2 Panel 2 % 250 % 2032 linen 1 no
2 BIM Import Revit by QSID or ELEMENT CODE {grouped by 2nd Level of Model Tree), xslt -

= (' BIM Import Revit by QSID or ELEMENT CODE. xslt # M—Bffold 2 Panel 2 450 % 2032 pantry 1jno
|—‘ﬁ _;:IJ BIM Import Revit General {grouped by 2nd Level of Model Tree), xslt # M_Single-Flush 0762 x 2032mm #|no
MyRecent | I Erp— seneral xsit #  M_Single-Flush D564 x 2032mm 2no

Documents . - . .

1+ Struckural Foundations

. ® . . . . . .
In Revit , it is possible to combine two or more models into a single
(] Structural Framing

consolidated model. When a model is combined, an additional heading “RVT =] walls
Links” is inserted at the top level of the family naming hierarchy. In this = TP:;ES

+) Struckural Framing
+] Topography

situation, the BIM templates with the suffix “(grouped by 2™ level of Model
tree)” should be used.

In addition to default properties, designers are able to add additional data to objects called Shared
Parameters. An example of a Shared Parameter may be an elemental coding which may be named
QSID or Element Code. If the designer has done this, the template “by QSID or ELEMENT CODE” will

sort the dimensions into QSID or Element folders instead of by Category. These and other
additional parameters may also be added in CostX" as a User Defined Model Property (see 6.14

below).
£ Object Properties

|Name /o |Yalue
Twpe Mame Concrete Suspended Slab

(=] Other
Concreke Strength M32
Family Mame Floor
5l 03 UPPER. FLOORS %
Reo Rate 120

=ISkertiral

Dimension Groups | Dimensions

[Click te Filter

| |Name [ |
(=) 01 SUBSTRUCTURE

r Floor Slab on Ground - 200mm

Floor Slab on Ground_Exposed Aggregate
1_‘ Floor Slab on Ground_Exposed Aggregate
[#] 02 COLUMMS

[+] 03 UPPER FLOORS

(] 04 STATRCASES

[#] 05 ROOF

[+] 06 EXTERMAL WALLS

(3] 07 WINDOWS

[#] 03 EXTERMAL DOORS

Quantity [Lom

226 m2
35 m2
79 m2

&3 Object Properties

|Name 4 | Value

Keynoke 200mm COMCRETE

Type Narme Slab on Ground_Exposed Ag
=l Other

E-ELEMEMT CODE 01 SUESTRUCTIRE

Farnily Marne Flaar %
(=] Structural

= These BIM 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 should be

used.

= The ProSteel template is optimized for DWF™ files exported from Bentley® ProSteel’. The

Duplicates Only template only extracts objects with a duplicate ID (see Item 6.17 below). The User
Defined Only template only extracts objects that have had user properties added (see 6.14 below).
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6.9 The Model Definition Tool (Model Maps)

The Model Definition Tool allows users to configure a Model Map to extract data from a BIM 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 customise the quantities extraction.

Model Maps

The CostX’ BIM templates rely on the data in BIM models being configured in a consistent manner (eg. by
Family Name and Type) which is why they are optimized for DWF/x™ files from Revit’. However, different
authoring applications configure their data in different ways, and DWF/x™ or IFC files from different
applications will present differently. Hence a standard template cannot be applied and the CostX" user will
need to interrogate the data model to access the data relevant to them. The Model Maps allow users to
determine what specific data will be extracted from the object properties within any model to generate
quantities, so they are not reliant on the generic settings in the CostX” BIM templates. By filtering down
through the Model tree, the data extraction can be at whole of drawing, category, sub-category, group or
object level. At object level, the definition will be unique to the selected object, whereas at the higher
levels the data extraction will relate to all sub-sets below the selected branch of the tree.

Hence the Model Maps feature can be used to tailor data extraction to a specific object or group of objects,
or can be used at a higher level to replicate the BIM template approach and create unique mapping
templates specific to the way a particular designer has configured their object libraries.

Basic Model Definitions

In the following example, the same Structural Columns shown in the BIM template example above have
been selected for measurement. From the Schedule data, the column headings show that Length and
Volume data is available, as well as Base level, Top level and size (Level3 heading).

Dranings | Layers | Madel

|pame

(=) Drawing
(=) Flaors
1+ Floor
(= [structural Columns
[+ Concrete-Sguare-Column
[#) M_Concrete-Square-Column
(=) structural Foundations
[#) Footing-Rectangular

(%) wiall Foundation
(=) Structural Framing
[#] M_Concrete-Rectangular Beam
[#) Precast - L Shaped Beam
[#) UB-niversal Baam
(=) walls
(#) Basic wal

Schedule:

én|hss|Base Level [Bas Family Name Length [Levelt Levelz Level3 |Leveld |tev[TopLevel  [Top|Type Hame  [vokme |
| |Gre BIC FOUNDATION 0 Concrete-Square-Colurn 7163 mm  Structural Columns Concrete-Square-Colmn  457x457  Concrete-Square-Column  Sub GROLIND LEVEL -15 457x457 1,50 ma
| |&re B1c FoUNDATION 0 Conerete Square-Column 7183 mm Structural Columns Concrete-Square-Colimn 457x9SF Conorete-Square-Colamn Sub GROLMD LEVEL 1S 457487 1.50m3

Grz BICFOUNDATION D Concrete-Souare-Column 7183 mm Structural Columns Concrete-Sausre-Column  457x457  Concrete-Sauars-Column  Sub GROUMDLEVEL -15 457457 1.50m3

= Click the Model Maps button in the BIM section of the Dimensions ribbon.

‘aings | Dimensions | Revisions

(=3 ﬁ | schedule|
I £ Check BIM Objects =
meort | blodel | @ show Al Cocs =)

" Global | Project [ & et |
[Mame ¢ |Date Added | Date Modiie| T
= A dialogue box then opens in which users can select DD e
from a list of existing Model Maps, or create (Insert) a e Corret i Colures] o | B Cony

Editing Access: Shared |

new one. Model Maps can be assigned as Global or may
be Project specific. Existing Model Maps may be edited,
but will then be over-written. In the example here, a

new Model Map with the name “Concrete in Columns” has been created.

MNaotes:

‘ Import |

Export
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=  The Model Map ribbon and view opens, which displays the Model Tree, the filtered Model view,

the Schedule, and the Mapping Definition tab.

e
7 odsl Map

/N O Rotate 0° @{\ ), zoom area (G wireframe| | Ay show Text|
N rotate 1800 S zoomIn | Shaded|
Properties | Reset Zoom
View (D Ratat=270° ot € Zoomout || g Transparent
Model Map Drawing Postion
Marne
|=) Drawing
=) Floars

[# Floor
[ Structural Columns
(=) Structural Foundations
[#] Footing-Rectangular
(2] Wall Foundation
(=) Structural Framing
(&) M_Concrete-Rectangular Beam
(2] Precast - L Shaped Beam
[+ UB-Liniversal Beam
(= wialls
[ Basic wall

Mapping Defirition | Presview
Folder:
Dimension Group:
Measure Type: | Autoatic -
Dimension:

Zone:

Count:

Length:

Height:

Area:

|7 show Hatching|
wihite: Background
Drawing Display

Clase:

Close:

Schedule:

Base Level

|BasTap Level

[Top|Length velume

Levell

FOLNDATION
FOUNDATION
FOUNDATION

0 GROUNDLEVEL
0 GROUND LEVEL
0 GROUND LEVEL

-15 7163
-15 7163
-15 7163

1.50
150
1.50

Structural Columns
Structural Columng
Structural Columns

= To assign the Model Definition, the user filters to the Structural Columns branch of the model tree,
and then drags and drops the required data field from the Schedule into the corresponding field in
the tab. Use the “+” symbol to concatenate data. Free text in double quotes may also be entered,
or a combination of both. In the example below, the Levell and Level3 data will be combined to

name the dimension group folder, the Top Level data will categorise the dimension group, and the

Measurement Type will be volume, using the data from the Volume field in the Schedule.

il

Mapping Definition || Preview

Folder: [Leveli]+" - "+[Level3]
Dimension Group: [Top Level]

Measure Type: Volume -
Default Display: Volume -
Dimension:

Zone:

Count:

Length: [Length]

Height:

Area:

Wall Area:

Volume: [Volume]

Weight Value:

<
Schedule:
Base Level |Ler|gﬁ1 |Leve|l Level3 Top Level Top Offset [Type Name  |Volume
FOUMDATION 7163  Structural Columns 457x457 GROUND LEVEL -152 457x457 1.50
B FOUNDATION 7163  Structural Columns 457x457 GROUND LEVEL -152 457x457 1.50
B FOUMDATION 7163  Structural Columns 457x457 GROUMND LEVEL -152 457x457 1.50
B FOUMDATION 7163  Structural Columns 457x457 GROUMD LEVEL -152 457x457 1.50
: FOUMDATION 7163  Structural Columns 457x457 GROUMND LEVEL -152 457x%457 1.50
| |FOUNDATION 7183 Structural Columns  457x457 GROUND LEVEL -152 457x457 1.50
FOUMDATION 7163  Structural Columns 457x457 GROUND LEVEL -152 457x457 1.50
: FOUNDATION 7163  Structural Columns 457x457 GROUND LEVEL -152 457x457 1.50
CA KR ATTAR TiED Chesimbw=l Faliimmems ACTACT falaTa B VNN Y -] icn ACT-ACT 4 &M

Note that the Length property has also been defined, to return both length and volume quantities.

The Default Display setting determines which is displayed in the Dimension group.

= The Preview tab provides a preview of the resultant dimensions.

Mapping Definition | Preview
Dimension Groups | Dimensions

@ Level ¢« Original Name: Level 2

_Count =54
@ Levell - 26078 m
@ ROOF yolume = 93.99 m3

[Name |Quantity [uoM |
(=) Structural Columns - 457x457
@ GROUND LEVEL 87 m3
(& Structural Columns - 600 x 600mm
@ Level2 94 m3
@ Level3 74 m3
Level < Level 2

é Level ¢ Original Folder: Structural Columns - 600 x 600mm
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= Dimension group sub-folders can be created by inserting a \ character in the name path

Mapping Definition | Preview

| Mapping Definition | Preview

Folder: [Level 1]+ +[Level3]
Dimension Group:  [Top Level]
Measure Type: Volume -

Custom Model Definitions

' | Mapping Definition | Preview

Dimension Groups || Dimensions

Dirmension Groups |Dimensior |Name |Quanﬁty |UDN
|NEITIE = Sfructural Columns
[ 457x457
(=) structural Columns - i GROUND LEVEL 87 m3
[ 457x457 & 600 x 500mm
G} 600 % 500mm ﬁ Level 2 54 m3
lewal T4 m3

The Custom fields allow additional model data to be brought into Dimension groups. In the following
example, the Model Tree has been filtered to display the 600 x 600mm Columns.

Madel Map Drawing Position

Drawing Display

Mame

|

=) Drrawing
[=] Floors
[#] Floor
[=) Struckural Colurns
[=] Concrete-Square-Column
[+] 457457
=) M_Concrete-Square-Calumn

B3] 600 x 600mm
[=) Structural Foundations %

I_J Fooking- Rectangular

I

A new Model Map has been inserted, named Column Measure. The Model Map has been configured as
follows, to measure the columns by Volume, separated by building Top Level, and also to show a Formwork
area and rebar weight in Tonnes (using a factor of 190kg/m3).

Mapping Definition || Preview

LT MR AL CE AL

|m” Preview |

Dimension Groups || Dimensions |

| |Name

¢ |quantity [uom |

(= steuckural Colurins

600 x 600mm-Level 2
600 % B00mm-Level 3
600 % 600mm-Level 4
600 % 600mm-Level S
Omm-Level &

600 % 600mm-Level 7

T
55 m3

94 m3
74 3
T3 m3
75 m3

Folder: [Lewvell]

Dimension Group:  [level3] +7 - "+[Top Level]
Measure Type: Volume -
Default Display: Volume -
Dimension:

Zone:

Count:

Length: [Length]

Height:

Area:

Wall Area:

Volume: [Volume]

Weight Value: Molume] =0, 19
Weight LIOM: “Tonnes™

Custom 1Mame:  Formwork”

Custom 1Value:  [Length]*=(0.6%4)
Custom 1UOM:  "m2"
Custom 2 Name:

600 2 &00mm-ROOF

Count = 52
Length = 190,22 m
Yolume = 68,64 m3

Formwark = 456,52 m2

Rebar = 13.04 Tonnes

Edule:

3as|Bas|Top Level |T|:-|:|Length

m www.exactal.com

©

Exactal Technologies Pty Ltd, 2013
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Whilst still in the same Model Map view, the definition can be copied (right click menu), then the tree
filtered to the 457 x 457mm columns, the definition pasted, and the Model Map fields edited to be
configured in the same way as the 600 x 600 mm columns.

1

(=] M_Concrete-Square-Colurmn

3] 600 x 600mMm
[=] Skructural Foundations
[+] Foating-Rectangular
[#] wall Foundation

Mapping Definition | Preview

i1l (1
e | | BN
Folder: [Leveld] I‘
Dimengion Group:  [level3]+" - "+[Top Level] |
Measure Type: Volume - L
Diefault Display: Volume -
Dimension: i<
Fi : 3
ons Schedule:
Count: “ |Base Level |Lengtﬁ |Leve|1 |Level3 |Level4 Top Level Type Name |Volume
Length: [Length] E | |FOUNDATION 7163  Structural Columns 457x457 Concrete-Square-Column GROUND LEVEL 457x457  1.50
Height: _FOUNDA‘I‘ION 7163 Structural Columns 457457 Concrete-Square-Column GROUND LEVEL 457x457 1.50
' _FOUNDA‘I‘ION 7163 Structural Columns  457x457 Concrete-Square-Column GROUND LEVEL 457x457 1.50
Area: | |FOUNDATION 7163 Structural Columns  457x457 Concrete-Square-Column GROUND LEVEL 457x457  1.50
wall Area: _FDUNDA‘I’ION 7163 Structural Columns 457457 Concrete-Square-Column GROUND LEVEL 457x457 1.50
_FOUNDA‘I‘ION 7163 Structural Columns 457457 Concrete-Square-Column GROUMD LEVEL 457x457 1.50
T [Volume] | |FouNDATION 7163 Structural Columns 457x457 Concrete-SquareColumn GROUNDLEVEL 457x457 150
Weight Value: [Volume] *0. 15 | |FOUMDATION 7163  Structural Columns 457x457 Concrete-Square-Column GROUND LEVEL 457x457  1.50
. - FOUMNDATION 7163  Structural Columns 457x457 Concrete-Square-Column GROUND LEVEL 457x457 1.50
Weight UOM: "Tonnes -
I _FDUNDA‘I’ION 7163 Structural Columns 457457 Concrete-Square-Column GROUND LEVEL 457x457 1.50
Custom 1Name: | "Formwork | |FOUNDATION 7163  Structural Columns 457x457 Concrete-Square-Column GROUND LEVEL 457x457 1.0
Custom 1Value:  [Length]®(0.457%4) | |FOUMNDATION 7163 Structural Columns  457x457 Concrete-Square-Column GROUND LEVEL 457x457 1,50
— _FOUNDA‘I‘ION 7163 Structural Columns  457x457 Concrete-Square-Column GROUND LEVEL 457x457 1.50
G LLEE m2 FOLUMDATION 7163 Struchral Columns 457%457  Concrete-Souare-Column GROVIND TPV 457x457 1.50

The Preview can then be filtered to the Structural Columns heading to view all columns in the group.

|=) Concrete-5guare-Calumn
[+] 457H457
M_Concrete-Square-Column
(] 600 % 6OOMIM

[=) Structural Foundations

[#] Footing-Rectangular

l

=

|+] Floor

ructural Columns

= Concrete-Square-Calumn
[+] 4574457
(=) M_Concrete-Square-Colurn
[+] 500 x 600mMmM
(= Structural Foundations

IMapping Definition || Preview \— H

Mapping Defirition || Preview |
P Dimension Groups " Dimensions |
Dirmensian Graups || Dimensions |
| |mame ¢ |quartity  |uom |
| |I\\'Iam'3 ! |Quantitv |UOM | (=) Struckural Colurns
(= Structural Calurnns 457x457-GROUND LEVEL 87 m3
600 x 600mm-Lewvel 2 94 m3
600 x 600mm-Level 3 74 m3
Count =58 A0 = B00mm-Level 4 73 m3
Length = 415.45 m 600 = 600mm-Level 5 75 m3
Valume = 57,00 m3 600 3 600mm-Level & 69 m3
Formwork. = 759,449,91 m2 00 B00mm-Lewvel 7 55 m3
Rebar = 16.53 T°|'7|”'?5 ol £00  600mm-ROCF 15 m3

No actual measurement takes place whilst in the Model Map screen. After previewing, you can return to
the Mapping Definition tab and continue to amend and preview various measurement configurations. Each
change will overwrite the previous settings and be saved as it is entered.




ADVANCED MANUAL 3D Measurement and BIM Quantities

It is important to observe the correct syntax when creating model definitions. Model properties must be
enclosed in square brackets eg. [Family Name]. Free text including spaces must be in double quotes eg.
“Formwork”. Separate pieces of text may each be joined with a + sign, eg. [Level3] +“ - "+ [Top Level].
Mathematical formulas can be enclosed in round brackets eg. [Length]*(0.5*4). Complex formulas including
“IF” statements are also supported. “IF” statements support =, <, <=, >=, > and != (does not equal) for value
comparisons. Example IF([Thick]<=150,[Area],0). Also refer to Section 6.12 below.

When you are satisfied with the Model Definition, exit Model Map mode by clicking the Close button on the
Model Map ribbon.

-~
S Model Map

ﬁ & Fotate 907 @\ B Zoom Area |® Wireframe| |A Show Text| ?
Wy

N Rotake 180° s ft{" Zoom In |. Shaded| | Show Hatching| ]
Properties Reset Zoam — . Close
Wiz Rofabe 270%  popepps =4, Zoom Cub || G Transparent ‘White Background
Model Map Drrawing Position Drawing Display Clasnk

Importing Dimensions Using the Model Map

Whilst in the Dimension view, select the Import Dimensions Using Model Map option under the Import
button in the Dimensions ribbon. A Select Model Map box will open. Select the required Model Map by
clicking on its name to highlight it, then click the Select button.

Drawings Dimensions Revisions Workbool:
i — '
3 | Schedul
IlE ﬁ |,_ che uel o
£} Check BIM Objects
Impart | Madel Lert

- Maps 48 show Al Objects

I'E._,' Import Dimmensions Using BIM Template, .

i IE Impart Dirnensions Using Model Map. .. P

A7l

Select Model Map

x
Fs
b ‘ — &‘
I - v

L)

The drawing view does not need to be filtered because the Model Map will only import the data applicable
to the objects filtered in the Model Tree at the time the Model Map was created. However, those objects
must be displayed in the view in order for the Model Map to work.

The Dimension Groups and Folders will be automatically created, populated with the dimension data as
defined by the Model Map as shown in the preview.

Dimension Groups | Dimensions

|Click to Filter |

| |Mame /| quantity|uom |
|=) Structural Columns - 457x457

GROUMD LEVEL 87 m3
[=) Structural Columns - 600 x G00mm

Level 2 94 m3
Level 3 74 m3
Level ¢ 73 m3
Level 5 75 m3
Level & £9 m3
Level 7 55 m3
RO 15 m3
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6.10 Create Object-based Dimension Groups

In Object Mode, special Dimension Groups can be created which draw their dimensional data from object
properties rather than by measurement.

= Use the Add button to import a 3D DWF™, DWFx™ or IFC view. For ease of measurement, the right
click menu may be used to filter the view to show only the required category of objects.

= Hover the cursor over an object to select (highlight) it, then right click and select Create Dimension
Group. Enter the Dimension Group properties in the top section of the dialogue box, and, in a similar
manner to mapping definitions, add any Custom Parameter names and UOM in the lower section.
Then open the Object Properties tab and select the data source for the measurement parameters by
using the drop down arrows and then clicking on the relevant data field. Then click Insert.

Dimension Group Properties x
Dimension Group Properties | BIM Dimensions Insert
Name: 500 x 500 Columns . Group Properties | BIM Dimensions n Group Properties
Folder: CONCRETE . Define how values for BIM dimensions are roup Properties | BIM Dimensions
calculated. ) )
. Define how values for BIM dimensions are
Measurement Type:  Volume - Name: - calculated.
Default Display:  Volume M Count: . Name: [Top Level]
Default Height: |0.0000 m Length: [Length] - Count:
Add To GFA: Height: |Name Value Length: [Length]
. : |zl <Unspecified> Height:
itive Di ions: Lime - Solid Area: ight:
Positive Dimensions - . rea _name 600 x 600mm (339) s
Negative Dimensions: [ Red - | [l solid Wall Area: 1d £416a06a-1517-4bd0-87 rea:
ol |z} Constraints Wall Area:
i olume:
Extended Properties Base Offset 610 .
) Volume: [Volume]
Weight UOM: Tonnes - Weight: Top Offset 610
|zl Dimensions Weight: | [Volume]*0.19
Custom 1Name: Formwork - | UOM: \m2 Formwork:
Length 3658 % Formwork:  [Length] *(0.6%4)

Custom 2 Name: - | UOM: Custom 2: volume 1.32
Custom 3 Name: - | uom: Custom 3; 7/ Exactal s
: . Level3 600 x 600mm Custom 3:

= A Dimension Group will be created which will be initially empty, but is ready to receive data from
objects in the model according to the configuration entered in the Object Properties fields. With
the Dimension Group selected, it is now possible to click on the objects to be measured in the
drawing view and CostX" will retrieve the data from the object properties and use it to populate the
Dimension Group. Note that it will do this for any object, so be careful to only click on the required
objects. Also note that it may be necessary to open the schedule and assign units (see section 6.5
above) such as mm to the length property to ensure that quantities are correctly calculated.

Dimension Groups | Dimensions

|Click to Filter |

/| Quantity|Uom |

%1 m3

600 ¢ 600 Colurnns
Counk =1
Length = 3.66 m

| |Name
=] COMCRETE
(00 x 600 Columns

Dimension Groups | Dimensions

Current: COMCRETEVG00 x 600 Column -
Click to Filter

<Filter is Empty > |

|Name Quantity |UDM Yolume = 1,32 m3
[=) COMNCRETE Weight = 0,25 Tonnes
P 500 x 500 Column 0 m3 Formwork = 878 m2
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As an alternative to clicking on the objects to be measured, one of the right click filter menu options
“Import Objects In” enables objects to be selected based on a set of filtering criteria.

= With the Dimension group selected, select (highlight) an individual object by hovering the cursor
over it, then right click to open the menu and move the cursor over the “Import Objects In” option.

Object Properties

Create Dirnension Group
Show Cnly Objecks In 4
Hide Objects In

Import Objects In Skruckural Columns (397
M_Concrete-Sguare-Column (339)
00 x 600mm (339)
M_Concrete-3gquare-Column [148446]

-

Invert Displayed Geometry
Show all Cbjects

Zoarm Area

Zoam Extents Current Selection
Reset Yiew Custarn. ..
Default Yiews ¥ Area

= Simply click on the required field (eg. Family Type 600 x 600mm to measure all 600 x 600mm
columns).The Area selection tool is also available.

The Custom parameters are selected by clicking the Custom field, and then checking the relevant

boxes in the Object Properties box which opens. In this example, only the 600 x 600mm Columns at
Level 5 will be measured.

&J Object Properties
s Name aliiols Dimension Groups | Gimensions
= <Unspecified =
_narme Struckural Colurnn ||::||3k to Filter |
_narme M_Concrete-Squa | |Name ; | Quantity |UOM |
¥ _name 600 3 GO00mm (33 =] CONCRETE
_name M_Concrete-Sgua
1 P 600 x 600 Columns % 75 m3
= C traink: ’
. onstraims 00 x 600 Calurns
Base Level Level 4 Count = 58
| Base Cffset 610 Length = 207.60m — T
{ENTop Level Yolume = 74,88 m3 .
l$op Cfset 10 Weight = 14,23 Tonnes
= Dimensions Formwork = 498,25 n_'|2 I
6.11 XNumber Feature

Model definition formulas in Model Maps or Object-based Dimension Groups can reference dimensions or
other numbers which form part of a text string, eg. a Family Name or Type description. For example, for a

column with the Family Name “600 x 300mm” a dimension of 600 or 300 can be derived to multiply by the
length of the column to calculate the face area.

In the mapping definition field, the formula XNUMBER( text, index ) will return the index number found in
the text. If no index is specified, the first number will be returned. If no number is found at the specified
index, O will be returned. In the column example, the formula would be XNUMBER([Family Name]) to
return a value of 600mm or XNUMBER([Family name],2) to return a value of 300mm.

The XNUMBER function is also available in Workbooks and CostXL".
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6.12 Formula Syntax

The formulas available for use in Model Map definitions and object-based Dimension Group properties are
generally based on the functions and formulas used in Excel’.

Properties

To retrieve the value of a property from a BIM object, the property name must be enclosed in square
brackets. For example:

[Width] retrieve the value of the Width property of the measured BIM
object.

To use only a specified number of characters from the property, use the LEFT or RIGHT function. The left
function specifies the number of characters to use from the left side of the property, and the right function
specifies the number of characters to use from the right side, as shown below. The first parameter is the
property in square brackets and the second is the number of characters.

LEFT([Category],20)
RIGHT([Family Name],20)

If the same property name exists with multiple categories, an exclamation mark can be used to separate
the category and name in the property specification:

[Profile!Construction] retrieves the value of the Profile property in the Construction
category

[Profile!ldentity Data] retrieves the value of the Profile property in the Identity Data
category

[Start Date!Construction] retrieves the value of the Start Date property in the

Construction category

On rare occasions, the same property name can exist under multiple paths in the BIM data. Slashes can be
used to specify the correct point in the BIM hierarchy for the desired property value:

[\\IfcWall\Plaster\NetVolume] retrieves the NetVolume specified against IfcWall\Plaster on
the BIM object

[\\IfcWall\Brickwork Clay\NetVolume] retrieves the NetVolume specified against IfcWall\Brickwork
Clay on the BIM object.

Literal text can be included in the expression by enclosing it in double quotes. If the text already has a
double quote ("), place a second double quote in front of it.

For example: “Marble” would result in Marble.

nnn

“Faux ““Travertine””” would result in Faux “Travertine”.

Supported Functions and Operators

Operators: /, *, +, -, (, ), <, >, <=, >=, OR, AND, !=, TRUE, FALSE, “” for strings, [] for properties.
Functions: LEFT (), RIGHT (), IF (), XNUMBER()
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Worked Examples

Ed Object Properties - =X
|Name 4 |walue | | Close
=l <Unspecified=
Id 00a5efe-6593-4080-bd33-43daaad 1 bdfa
=l Constraints
Height Cffset From Level 3000 mm
Lewvel Garage Floor
=| Dimensions
Area .09
Perirneter 26260
‘olume 1.94
=l Exactal
Lewvell Ceilings
Lewvel2 Compound Ceiling
Leveld Plain
Lewveld Compound Ceiling
=l Identity Data
Zosk -1.00
Twpe hame Flain
=| Other
Family Mame Compound Ceiling
Group by Category: [+ [%

To retrieve the value of a property from a BIM object, the property name must be enclosed in square
brackets. For example:

[Type Name] retrieve the value of the Type Name property —would give
“Plain”

Extracted numerical quantities are always converted into the appropriate building units as they are
extracted from the BIM objects. For example, suppose the example object is being used in a building that
uses metres as its Base UOM:

Building Code: |
Praject: |Defaulk Project -
Building Tvpe: -
Base UOM:  Metres -
Default Height:

If we were to extract the Height Offset from Level property, it would be converted from the millimetre
value stored in the object property, to a metre value, which matches the building unit.

=/ Constraints
Height Offset From Level 3000 e
Level Garage Floor
=l Nimnancinne
[Height Offset from Level] retrieve the value of the Height Offset from Level property —
would give “3 m”
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If no unit is specified in the BIM property value, the values specified in the drawing properties are used as

the default units for the quantities. Suppose the drawing is configured as follows:

Base UOM: Milimetres -

LIS For Object Dimensions

Length: Milimetres -
Area: Sguare Metres -

Wolume:  Cubic Metres -

Mo OF Floors: 1

If we retrieve the value of the Volume property, which has no units included in the property value, it will

assume that the value is in Cubic Metres as set in the drawing properties (also see 6.5 above):

=/ Dimensions
Area
Perimeter
Yiolurne

-l Exactal

[Volume]

Properties Including Categories

34.09
26260
1.94

retrieve the value of the Volume property of the measured BIM
object —would give “1.94 m*”.

&4 Object Properties

|Name

L\\g /| Walue | = | Close

BaseQuantities. Length
BaseCQuantities. het Sidedrea
BaseCQuantities. Netvolume
BaseQuantities, Width
=] Concrete Precast 200 200
ame
PredefinedType
RelatingType
=) Exactal
Lewvell
Level2
=l IfcBuildingStorey
Skorey.Mame
=l IfcMateriall ayerset
Materiall LaverThickness
IMateriall Mame
IMaterials, TokalThickness
= IfcWallStandardCase
Globalld
Mame
Tag
=IPset_WallCommon
IsExkernal
LoadBearing

Group by Category: ¥

3410,000000 rmm
F0.791600 mz
7079160 m3
200,000000 mm

concrete Precast 200 200
MOTDEFIMNED,
IfcwallType

IfcwallstandardCase
IfcwallskandardCase

Level 2

200,10 rarm

200.000000 mm
2IRCILIFHEUP _PCjosuEaD
P31

AFGCCEDS-2694-4679-9F99-32DCBGEDEZ 15

True

1

True

In the sample properties for the wall shown above, the Name property exists in both the “Concrete Precast
200 200” and “IfcWallStandardCase” categories. We can no longer just say [Name], as this doesn’t make it
clear which of the two Name properties we want to use. To differentiate between them, an exclamation

mark can be used to separate the category and name in the property specification.

[IfcWallStandardCase!Name]

[Concrete Precast 200 200!Name]

retrieves the value of the Name property in the
IfcWallStandardCase category

retrieves the value of the Name property in the Concrete
Precast 200 200 category
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Combining Properties

In many cases, none of the properties contain the required values, but a calculation using one or more

properties can be used to get the required value. CostX” supports the four basic arithmetic operators: +, -,

* and /, as well as brackets ().

Example 1
=/ Dimensions
Height 2400 rnm
Rough Height 2437 mm
Thickness S0 mm
‘Width S100 rarm
-| Exactal

For example, suppose we want the area of the door with the properties as shown above. To calculate the
area of the door, we need get the product of the height and the width. To do this, we need to use a formula

that multiplies the properties together:

[Height]*[Width]

Each property will be evaluated, and then the resulting quantities multiplied together to give the final

answer (assuming the building is being worked in metres):

[Height]*[Width] - 24m*51m - 12.24m2

The formula to be used for the area is therefore [Height]*[Width], which gives a resulting quantity of
12.24m2.
Example 2

frea 11703000.0 mm2

Bottamn Elewvation 3407.5 mm

Equivalent Diameter 0.896625

Hydraulic Diameter 0.82021

Loss Coefficient 0,916515

Section 2

Size Lock False

System Abbreviation

System Classification Supply &ir

System Mame SA_FCU-2.1

System Type Supply &ir

Top Elevation 3657.5 mm

[ A T [N S (P, (-

The properties for the duct above don’t give a height for the duct. We can calculate this from the object
properties by subtracting the Bottom Elevation from the Top Elevation. To do this, we need to use a
formula:

[Top Elevation] - [Bottom Elevation]

Once again, each property will be evaluated, and the final value calculated. This will work as follows, again
assuming the building is using metres:

[Top Elevation] — [Bottom Elevation] - 3.6575m - 3.4075m - 0.25m
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Example 3
Height 1.14829%4 m
Length 4961.575644 mm
Size 350:¢350
Width 1.148294 m
=/ PSet_Revit_Identity Data
Mark. 3
=/ PSet_Revit_Insulation
COverall Size 350 mimx350 rm
=/ PSet_Revit_Lining
Free Size 350 mim=350 mm
~/PSet_Revit_Mechanical
Area 6946210.101268 mm2
Eakkara Clavsakinm DOCT C rarn

Consider another duct. In this case, we want to know the external height of the duct. The object properties
do provide us with a height; however, this height is the interior height of the duct and the thickness of the
duct is not provided by any of the available object properties. The only way for us to determine the exterior
height is to divide the area by the length. This can be done using the following formula:

[Area] / [Length]

The steps CostX uses to determine the value of this formula, working in metres, are:

[Area] / [Length] - 6.946210101268 m2 / 4.961578644 m

-2 1.399999999933 m

Example 4

~/P5et_Revit_Dimensions
MDY _Ceilireg Height
MDY _Ceiling Tile Length
NDY _Cedling Tile ‘Width
MDY _Tile Position Mumber
-/ Pset_Revit_Graphics

2700.0 mim
B00.0 mrm
E00.0 mrn
2.0 minn

Suppose we want to calculate the perimeter of the ceiling tile in use with the fire sprinkler whose

properties are shown above. To do this, we need to add twice the length to twice the width of the tile. The

formula for calculating this is as follows:
2*[NDY_Ceiling Tile Length]+2*[NDY_Ceiling Tile Width]
> 2*0.6m+2*0.6m > 2.4m

Or alternatively:
2*([NDY_Ceiling Tile Length]+[NDY_Ceiling Tile Width])

- 2*(0.6m+0.6m) > 2.4m

Each gives a resulting quantity of 2.4m in a building that uses metres as the building unit.




ADVANCED MANUAL 3D Measurement and BIM Quantities

6.13 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 modelled as assemblies.

hd

Properties

Floor
Concrete-Domestic 425mm

Edit Assembly

~  Family: Floor

Type: Concrete-Domestic 425mm

Total thickness: 4Z25,0 (Defaul)
Layers

Funiction Materisl Thickness

| |Core Boundary Layers Abhove Wrap 0.0
2 |Structure [1] Concrete - SandfCement Screed 50.0
3 |Structure [1] Concrete - Cast In Situ 175.0
4 |Core Boundary Layers Below Wrap 0.0
5 |Membrane Lay Vapour [ Moisture Barriers - Damp-proa 0.0
& |Thermalfair La Insulation f Thermal Barriers - Rigid insu -50.0
7 Site - Hardeore 150.0

Floor Assembly in Revit 2012°

When exported to a DWF/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
not represented on 2D views and sheets.

EJ Object Properties
|Name g |'u'a|ue
(=] <Unspecified >
_name Floors (1)
_name Floor (1)
_hame Concrete-Domestic 425mm [
] _nane Floor [129253]
Dimension Grops [JG—-—_— Guid d85d1537-6F47-427d-bb74-
|I:Iick to Filter <Filter is Empty = | 1d 129253
| [mame ¢ | Quantity|uom | =) Constraints
=) Flaars Height OFfset From Level O
j_' Floor Concrete-Domestic 425m 100 m2 . LEVEI_ Ground Flacr
|=] Dimensions
Area 100 3
Perimeter 40000
Wolume 42,50 m*®
(=] Exactal
Lewell Floars
Lewelz Floar
Lewels Concrete-Domestic 425mm
Leweld Floar
(=] 1dentity Data
Type Name Concrete-Domestic 425mm
(=] Other
Farmily Marne Floor
(=] structural
Skruckural ]
(=] System Property
Instance ID I70fab TSKUO+HwxsRI1ekFC

CostX screen shot of composite slab assembly

www.exactal.com Exactal Technologies Pty Ltd, 2013
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It is important to obtain full details of the assembly components so that each can be individually itemised.
To assist in this the designer could be requested to provide additional information in the form of details or
schedules.

Alternatively they could use the Revit” “Parts” function which will break the layered assembly into its
constituent layers. The layer data will then be available in the DWF/DFWx™ export. Typically this might
apply to elements such as:

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

e Roofs (excluding those with ridge lines)

e Ceilings

e Structural slab foundations

The disassembled slab will now import with the “Revit” General” BIM Template in separate constituent
Parts, as follows.

EJ Object Properties
|Nama £ |\-'a|ue
(=] <Unspecified>
_name Floors (4)
_name Floor (4)
_name Site - Hardcore (1)
Dirmension Groups | Dimensions _name Part [129331]
|Click to Filter | Guid 52044eds-9f2e-4912-a92b-4
[ | Mame /| quantic[uon| W 129331
- |=| Dimensions
& Floars Area 100 m?
r Floor Concrete-Domestic 425mm {Part: Concrete - Cast In Sibu - 175) 100 m2 Height 150
l—' Floor Concrete-Domestic 425mm {Part: Concrete - Sand/Cement Screed - 500 100 m2 Thickness 150
l—‘ Floor Concrete-Domestic 425mm (Part: Insulation { Thermal Barriers - Rigid insulation - 500 100 m2 valume 15.00m*
[_‘ Floor Concrete-Domestic 425mm (Part: Sike - Hardoore - 1500 100 mz =] Exactal
Lewvell Floars
Levelz Floar
Level3 Site - Hardcore
Leveld Part
(=] Identity Data
Construckion Firish
Material Site - Hardcore
Original Category  Floors
Original Family Floar
Original Type Concrebe-Domeskic 425mm
Tl Ciurbnma Aunnauks

CostX" screen shot of disassembled slab Parts — dimensions imported with “Revit” General” BIM Template

Each layer of the assembly is an individual Part with its own discrete Object Properties. The Identity Data
properties have been expanded to contain details of the individual layer and this data is available for the
BIM Template to create the separate Dimension Groups.

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

Dimension View | Costing Yiew Dimension View | Costing View
Drawings | Layers | Model @ < Drawings | Layers | Model @ <
|Name g | |Name / |
(=] Drawing [=] Drawing
[=) Floors : (=) Floors
= Floor : (=] Floor

[#] Concrete - Cast In Situ : -
[#] Concrete - SandjCement Screed
2] Insulation | Thermal Barriers - Rigid insulation -

[#] Site - Hardcore

[#] Concrete-Domestic 425mm

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

Marne |Name
|=] Drawing =) Cirawing
|= Floors =) Flaars
|=) Floor =] Floor
|+] Concrete - Cast In Situ @ Concrete - Cast In Situ
|#] Concrete - Sand/Cement Screed :
[#] Insulation / Thermal Barriers - Rigid insulation |#] Concrete - Sand/Cement Screed
[#] Site - Hardcore |#| Insulation / Thermal Barriers - Rigid insulation

|+] Site - Hardcore
Mapping Definition || Preyview

Mapping Definition | Preview

Folder: [Levelz] Folder: [Levelz]
Dimension Group:  [Material]+" "+[Thickness]+"mm thick" Dimension Group:  [Material]+" "+[Thickness]+"mm thick!

Measure Type: Yalume -

Measure Tvpe: Area -
Dimension Groups | Dimensions
Click to Filter |
| Mame /| Quantity uoM |
|=) Floar
Concreke - Cask In Siku 175mm thick, 153 m3
[_' Concrete - Sand/Cement Screed SOmm thick, 100 mz
[_' Insulation [ Thermal Barriers - Rigid insulation SOnmnn thick, 100 m2
Site - Hardcore 150mm thick 15 m3

CostX" screen shot of disassembled slab Parts — dimensions imported with Model Map

6.14 User-Defined Model Properties

This powerful feature allows a CostX user to insert additional data into the BIM Properties Schedule, which
will attach to the corresponding object within the model. The data can then be used for measurement
purposes as part of the normal CostX™ BIM workflow via CostX” BIM Templates, Model Maps and object-
based Dimension Groups. Examples of user-defined data might include elemental or trade coding,
additional dimensions, formula calculations, life-cycle data, etc.

= To use this feature, first add a 3D BIM file (eg. DWFx™ or IFC).

Open the Schedule pane. If desired, first filter the view to show only selected elements or objects
to which additional data is to be added.

Save Enkire Schedule to Excel §

= Right click over the Schedule and select “Save Entire Capy Entire Schedule to Cipboard .
Schedule to Excel (xIsx)”. - e e

An Open File dialog box will open. Select a name and location for the xlIsx file and click Save.

If the xIsx file doesn’t open automatically, open it in Excel’. The spreadsheet is a copy of the CostX”
schedule, with each row corresponding to an object in the model (identified via its unique identifier
code in the EXBIMID column), and each column containing object properties. New columns for
additional property data may now be inserted into the spreadsheet, with the additional data
specific to each object being inserted into the applicable row in the spreadsheet.
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For ease of working in the spreadsheet, data may be filtered or sorted, and columns may be
deleted to reduce clutter. The deleted data is not lost (because it is an attribute of the model file in
CostX) it is simply being removed from the spreadsheet. However, be careful not to delete the
EXBIMID column as this is required to tag the additional data to its intended object.

In the example below, a new column headed QSID has been added so that elemental coding can be
inserted against each object.

K78 ~ e |
A B c D E F G b

1 |EXBIMID Level3 Leveld Reference Structural Usage Top Level Qsip

54 |dc60a269-fcc9-4afb-b229-78adadhb0 300 x150 M_Concrete-Rectangular-Column roof beam level 02 COLUMMNS
55 |dc60a269-fcc9-4afb-b229-78adadhb0 300 x150 M_Concrete-Rectangular-Column roof beam level 02 COLUMMNS
56 |dc60a269-fcc9-4afb-b229-78adadhb0 300 x150 M_Concrete-Rectangular-Column roof beam level 02 COLUMMNS
57 dc60a269-fcc9-4afb-b229-78adabbl 300 x150 M_Concrete-Rectangular-Column roof beam level 02 COLUMNS
58 |dc60a269-fcc9-4afb-b229-78adadhb0 300 x150 M_Concrete-Rectangular-Column roof beam level 02 COLUMMNS

59 5aldf41a-Tdee-4d7a-a261-661e18c(125x400 M_Concrete-Rectangular Beam 1st floor  Joist 03 UPPER FLOORS
60 |5aldf41a-Tdee-4d7a-a261-681e18c( 125x400 M_Concrete-Rectangular Beam 1st floor  Other 03 UPPER FLOORS
61 5aldf41a-Tdee-4d7a-a261-661e18c(125x400 M_Concrete-Rectangular Beam 1st floor  Other 03 UPPER FLOORS
62 |baldf41a-Tdee-4d7a-a261-681e18c( 125x400 M_Concrete-Rectangular Beam 1st floor  Other 03 UPPER FLOORS
63 |baldf41a-Tdee-4d7a-a261-681e18c( 125x400 M_Concrete-Rectangular Beam 1st floor  Other 03 UPPER FLOORS
64 5aldf41a-Tdee-4d7a-a261-681e18c(125x400 M_Concrete-Rectangular Beam 1st floor  Other 03 UPPER FLOORS
65 |baldf41a-Tdee-4d7a-a261-681e18c( 125x400 M_Concrete-Rectangular Beam 1st floor  Other 03 UPPER FLOORS
66 dc60a269-fcc9-4afb-b229-T8adadbl 125x500 M_Concrete-Rectangular Beam roof beam Other 05 ROOF

67 |dc60a269-fcc9-4afb-b229-78adadhb0 125x500 M_Concrete-Rectangular Beam roof beam Other 05 ROOF

When the adjustments are complete, save and close the amended xIsx file.

Return to CostX’ and open the Drawing Properties dialogue by clicking the Properties button or by
double-clicking on the drawing name. In the Properties File Name box click on the ellipsis (...)
button to open an Open File dialog box and navigate to the saved xIsx file. Click Open to attach the
file to the drawing properties and then click Update to close the Drawing Properties box.

Drawing Properties

Mame:

AT
—/ Home Drawings

-3 Properties

Update
Folder: -
e aing et [ Cancel

]

Pramate

File Mame: C:\Cost 4. 1\structure model.dwfx

Drawing Pril

Dimengion View Costing Wiew PropertiEs File Mame:

Drawings | Layers | Madel
—_— | Mirzuinn Daniokar

Drawing Properties
Mame: structure model Upd:
Folder: -
Can
File Mame: C:\CostX 4. \structure model. dwfx
Properties File Mame: (C:\Cost¥ 4. 130510 Example. xlsx
r
= The Schedule will re-load and the new data [ _ ki
automatically maps to its host objects. The | L- & Object Properties
added columns will be highlighted in yellow Ly B p— Hame ! |value
. . . T 3 — Instance ID SxadvMIOMkmin:

and will also appear in the Object ‘l . I3 | Quser befined
Properties as User Defined properties. — ' - Q51D 02 COLUMNS

Group by Categary: ¥

Leveld |QSID Reference Level |Structural U:
02 COLUMMNS
02 ZOLUMMNS
02 ZOLUMMNS
02 ZOLUMMNS

03 UPPER FLOORS

AT LIRAEA B SEns

M_Concrete-Rectangular-Column
M_Concrete-Rectangular-Column
M_Concrete-Rectangular-Column
M_Concrete-Rectangular-Column
M_Concrete-Rectangular Beam

B e ke Flmek s dowe Bmmen

Joisk

s e

1sk Floar

1k Floea
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= The additional data is now available for measurement purposes. For
example, a QSID column added in this way could be used with the QSID
BIM Template or in a Model Map definition to group Dimension Groups

Dimension Groups | Cimensio

Click to Filter

|Name
=) 02 COLUMMS

into elemental folders.

‘ I ‘ -}‘ﬂ [ schedule| ] mm M_Concrete-Rectange

t) Check BIM Objects | e M_Concrete-Rectangl

s quald:zl 8 show all objects || " mm M_Concrete-Rectangy

J 1'&  Import Dimensions Using BIM Template. % mm M_Concrete-Rectangl
| Temmaik Pimmmmminme | lmimm Bleda] B

=) 03 UPPER FLOORS

e M_Concrete-Rectange

-] Open [ | =) 05 ROOF

rm  M_Concrete-Rectange

| 1k Import Revit by O510 or ELEMERT CODE. =zl

=  NOTE: adding user-defined properties in this way does not alter the source DWFx™ drawing file, it
only changes the drawing properties within CostX *. However, within CostX’, changing a properties
file has the same implications as changing a drawing file. Therefore, user-defined properties can
only be added prior to import of any BIM dimensions or measurement of any quantities, because a
drawing file cannot be changed after quantities have been measured from it. When an Excel’
external properties file is attached to a drawing in CostX" it automatically gets locked as read-only,
and cannot subsequently be edited and re-attached.

If it is desired to add additional properties to the same drawing after import or measurement of
dimensions, there are two options:

1) delete the existing Dimension Groups and re-measure them after updating the properties. If the
dimensions were based on BIM imports this can be done relatively easily. To update the properties,
either delete the existing external properties file and create a new one, or copy the existing read-
only file and edit the copy. Then open the drawing properties and attach the new or edited file.

2) add a Building Revision and promote the drawing file, using the same drawing file but with
updated user-defined properties. This process is described in Section 9.3.
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6.15 Cost Coding a BIM Model

By entering cost codes into a BIM model, it is possible to use a model map in combination with a rate
library (as described in Section 14.6) to automatically generate a priced estimate complete with item
descriptions by following a few simple steps. The process is as follows:

= Create a Rate Library (See Section 14.2) complete with item descriptions and rates. Each rate item
will have a unique code.

|Item Code £ |Descri|:|ﬁon |Group |UOM | RJ!\TEl
01.11.21.11.09.07.05.03 Door-Bifold_4-Panel_Flush Internalf room doors no 2,500.00

= Add user-defined properties to the BIM model as described in 6.14 above. Insert the appropriate
cost code from the Rate Library into the BIM Schedule against the relevant object in the model.

AB AC AD BV |
Level2 Level3 Leveld L:WBS/Cost code L: WBS NAME
Doors Door-Bifold_4-Panel_Flush_1600x2000  01.11.21.11.09.07.05.03  Internal/ room doors
Doors Door-Bifold_4-Panel_Flush_ 16002000 01.11.21.11.09.07.05.03  Internal/ room doors
Doors Door-Bifold_4-Panel_Flush_1600x2000  01.11.21.11.09.07.05.03  Internal/ room doors

Manre Manr Bifald A Danal Flosk  ARAMA2000 n41 44 24 44 na N7 NE N2 Imtmrmall ranms Aaars

= Define a model map which uses the cost codes to name the Dimension Groups.

FRRETT SR PR = = A T

o T rll U
Mapping Definition || Preview I Ili I
Folder: [L: WBS NAME 1] =
Dimension Group:  [L:WEBS code]
Measure Type: Count - Schedule:
Dimension: | [l wes namE 1 |L: |L:wBS code
Zone; || Internal/ room doors 777 01.11.21.11.09.07.05.03
——— i Internal/ room doors 77?7 01.11.21.11.09.07.05.03

Import the BIM dimensions using the model map.

Generate a workbook from the Dimension Groups. Select “Rate Description” in the Description
From: box and tick the Live Quantity Link and Live Rate Link boxes (See Section 14.6).

Description From:  Dimension Group Name
Fill Code Column: ¥
Create Missing Rates: |
Live Quantity Link: v
Live Rate Link: ¥
Expand Live Rate Links: |

Round Up Quantities: |V

Tick the other boxes as required (eg. Expand Live Rate Links if the rates have build-ups).

Click OK and a workbook will be generated which uses the quantities from the model and the
descriptions and rates from the Rate Library to create the estimate.

Code Description Quantity Unit Rate Sub-

|ﬁ| Internalf room doors <

A-Code B-Description C-Quantity | D:Unit | E-Rate | F-Subtotal ||
Door-Bifold_4-Panel_Flush 1000 x 2000 164 no 2,500.00 410,000
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Note that if you do not have a Rate Library, one can automatically be created as follows:

= Create a Rate Library (See Section 14.2) but at this stage do not create any rate items, leave the
library empty.

=  Follow the remaining steps as detailed above.

= When generating the workbook, tick the Create Missing Rates box. The workbook will be
generated without any descriptions or rates, but at the same time the Rate Library will be
automatically populated with a blank rate item for each object in the model.

= Go to System Administration, open the Rate Library and edit the new rate items to include
descriptions and rates. It may be quicker to export the library to Excel’ to do this, and then re-
import it (See Section 14.3).

= Repeat the process as detailed above.

= This Rate Library will also be available for all future models. The Create Missing rates box will add
additional items into the rate Library for all new objects in subsequent models.

If the rate items have coded build-ups, the workbook rate functions described in Section 14.5 can be used
to analyse the estimate.

By implementing a process similar to that described above, it is possible to co-ordinate Rate Libraries with
model Object libraries to achieve a very high level of automation to the process of generating
comprehensive , fully priced estimates from BIM models.

6.16 Quantities Audit

It is important to note that BIM dimensions are generated from the properties of the model objects that
are visible in the drawing view. A 3D view will capture all objects but with 2D views in Object Mode it is
necessary to have a selection of views from various angles to ensure all objects are visible. A wireframe
view is useful for this purpose.

However, even if all objects are visible, the quantities will only represent objects that the designer has
incorporated into the model. The earlier in the design stage, the greater the number of missing objects,
despite the fact that the 3D view may appear impressively advanced. Therefore, any BIM dimensions
generated at an early stage of the design will not represent the full scope of works of the building because
not all objects have yet been added to the model, ie. the design is incomplete. It is also common for
designers to add additional details and notes onto the 2D sheets, so there may be information on the
sheets that has not been added into the data model. Hence when using BIM dimensions, it is critical to
identify the missing scope items so that additional quantities and items can be measured and priced in the
workbook to make proper allowance for the work yet to be designed.
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Review Dimensions

When Dimension Groups or Folders are selected either individually or cumulatively (by holding the Ctrl key
and clicking on them), the dimensions are highlighted in green on the drawing view and may be reviewed.

Dimension Groups I Dirmensions

Click to Filter |
| arme /] Quantity UOM |
(=] CONCRETE

600 % 600 Calumns 75 m3

[#] Floars

(=) structural Columns

A

(=] structural Foundations

M_Cancrete-3gquar

(=) Structural Framing

mm  M_Concreke-Rectangular Beam 300 x 600mm 5,378 m
mm  Precast - L Shaped Beam 450 LB 600 44 m
fm— 1Rl Inisserzal Ream 127 TAw 131 IR > m

The drawing view can also be filtered or set to Transparent to assist in identifying the location of objects.
There are also right click menu options to Isolate Dimension Group or the Dimensions tab can be opened
and individual dimensions may be isolated.

(=) structural Foundations Delete Dimension
Footing-Rectangular 1 s 7
wall Foundation Con|  Add Dimension Group, .,

Copy Diminson Gro... | DAENSN Groups | Dimensions
[=) Structural Framing PRy HAMENSION faroup. ..

p— Edit Dimensian Group.. A00 x 600 Columns Shows Dirnension
[ [M_Cancrete-Rectang
- 1 Change Folder...

Clear all Dimensions

—

Isolake Dimension L

P k- L Shaped B i
o recas. | 3pe Change Height... Exit Menu
] LE-Universal Beam 1 Change Zone. ..

pm UB-Universal Beam 4 Level &

= walls

Isolate Dimension Group

alaba Mirnarncinm Cemnm

The data displayed in the Dimensions —————  ———— | [——
play | Dimension Groups || Dimensions Dimension Groups Dlmen5|ons|

tab can also be configured as 600 x 00 Columns
. . 600 x 600 Calumns -
required. Click on the * button and !\S Mame ¢ |Firs| volme| weight| Customt|zor
) ] |Name 2 |Flrs| Yol A 1,32 0,2508  §.7792 <El
¥/ H
check the required fields. i here ko show/hidefmove columns | 7 ,:ﬁ‘;ne i 1.3z 0.2508  8.7792 <l
[T Tewalt i 3 Count 1 1.32 0.2508 B8.7792  <El
Length 1 132 0,250 87792 <El
:eight 1 1.32 0,2508 8.7792 <El
g FEd
Additional Measurement Zvolme | 1 132 0.2508 87792 <Bl
wall rea | 1 1.32 0.2508 B8.7792  <Hl
Instead of a single 3D view, a multi-view DWF/DWFx™ containing a Zoweght |1 132 0.2508 87792 <B
ustoml 1 1.32 0,2508 8.7792 <El

3D view and a set of 2D views and sheets (plans and elevations) can
be imported. The BIM dimensions are taken from the 3D view, and then additional quantities can be added
to the BIM dimensions by creating new Dimension Groups and Folders and measuring from the various
views and sheets either in Object Mode or manually in 3D or 2D in Vector mode.

Additional DWF/DWFx™, DWG™, PDF or image files can also be added at any time to augment the model
data and to form a basis for additional measurement.
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6'17 Dranng Sets = Home Drrawings Dimensions
When a multi-view DWF/DWFx™ is added to CostX’, the component % B Properties j
. . . . . Promoke
views and sheets are defined as a Drawing Set. This means that object- A g sers| || ROPOTS | Working
M x; Area =
based dimensions imported from any view or sheet also display in all the Drawing % Print i
other views and sheets in the set. Dimensid Drawing Sets
. . . . Drawing Drawing Sets allow related drawings
It is also possible to add disparate views and sheets from the same to be specified as being part of a set,
™ o . I:I: This happens automatically when
model as separate DWF/DWFx' " files and then subsequently bind them multi-sheet drawings are added.
together as a Drawing Set so that objects previously imported in one Within a drawing set, BIM object
dimensions measured in one wiew, are
view display on all the newly added related views. This only applies to automatically displayed on other

related views,

imported BIM dimensions, not to measured dimensions. o
Far example, BIM dimensions

measured and displayed on a 30 view

Sets created automatically are named using the name prefix in the are alkso displayed an all associated
2D wiews and sheets from the same
Drawing Properties. To display Drawing Sets, click the Drawing Sets I =l
button.
= Home: Drawings Dimensions Rewvisions Wiorkbooks
n Properties - Calibrate & Axis [" = [ Hide all Ay =l
Promote J Calibrate ¥ Axis ' ] trvvert N/ 150"

Add - Reports Working o Shi : . Reset .
- |Drawing Sets = Ay o Reset Calibration Al W asPerFle | yiow 270

Drawing % Print Prepare Lavers F

&

|Name ! |
| |Name /| Rewit Skructure (URiFarmat)-0001 -rmulkish
Revit Structure (UniFormat)-0001-multish: 3
Revit Structure (UniFormati-0001-mulkish; 30 Wiew, | Insett |

Pl ik Sheneben S IeiSmeens =F AAOH ralbicha Elao- 2

Dimension Yiew | Costing Wiew

Drawings | | avers | Model

Close |

To bind together separate DWF/DWFx' files from the same model into a Drawing Set, firstly Add the new
drawings. Then click the Drawing Sets button to open the Drawing Sets box, then click “Insert” to open the
Drawing Set Properties box. Enter a name for the new Drawing Set and select the drawings to be included

in the set.

L

B3 Drawing Set Properties - B Xx
Mame: |Mew Drawing Set |1nsT|
Filker: '@ Al Drawings |W|

Unassigned Drawings -

‘ ‘Drawing Mame: i |Drawir|
Revit Struckure {UniFarmat)

Reewit Structure (UniFormat)-0001-mulkish: Eleva, 2 Revik:
Reewit Structure (UniFormat)-0001-mulkish: Eleva, 3 Revik:
Reewit Structure (UniFormat)-0001-mulkish: Eleva, 4 Revik:
Reewit Structure (UniFormat)-0001-mulkish: Eleva, 5 Revik:
Revit Structure (UniFormat)-0001-mulkish: Elewati.  Revi:
Revit Structure (UniFormat)-0001-mulkish: Struc, 2 Revik:
Revit Structure (UniFormat)-0001-mulkish: Struc, 3 Revik:
Revit Structure (UniFormat)-0001-mulkish: Struc, 4 Revik:
ructure (UniFormat)-0001 -multish: Structu.

QSRR LSSSSS

BIM dimensions imported from the original drawing will now also display on all the associated newly added
drawings within the Drawing Set. Drawing sets can be created at any time, including after the dimensions
have been imported. This means that if additional drawings are obtained in order to import some
additional dimensions or measure some additional quantities, previously imported BIM dimensions can be
displayed on the new drawings.
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6.18 Duplicate Object IDs

All objects within a BIM model are identified by a GUID — Globally Unique Identifier code. The GUID is used

to match the properties held in the model database, such as dimensions, to the applicable objects

displayed in the drawing view. Normally, every object will have its own unique GUID. However, similar to X-

Refs in 2D CAD drawings, it is possible to link multiple instances of a typical object or group of objects into a

model. If the multiple instances all have the same GUIDs, the dimension properties will only apply to the

original instance, not to the multiplicity of instances. For example, if a typical apartment layout were to be
repeated twenty times in a model, and the GUIDs were duplicated, the quantities would only apply to one
rather than twenty. If a model with duplicate IDs is opened in CostX’, a warning with recommended action

will open as shown below. The Exactal document “Digital Drawing Files for Measurement Purposes — Simple

tips for a collaborative approach to improved drawing file intelligence” offers advice to designers on how to

remove duplicate IDs.

CostX by Exactal

WARMING: Drawing contains duplicate Object IDs!

Ohject 1IDs must be unique For each abject in the model but they are not unigue on this drawing. Drawings with duplicate object 1Ds may have
incorrect quantities when BIM data is imported. It is recommended that the architect is contacted and a new drawing without duplicate 1Ds is
issued.

Mote that all objects with duplicate object IDs have been given a BIM Property called 'DUPLICATE _ID' with a walue of 'TRUE'. You can view these
ohjects in the schedule or use the BIM Template 'BIM Import Duplicates Only' o impart the duplicates.

The Check BIM Objects button on the Dimensions ribbon will also identify duplicate or unused objects in
Dimension groups.

7l
led

. i
! Check BIM Objectk
b A show All Objects

6.19 BIM Dimensions - Workbooks
(Not available in CostX” Takeoff 2D)

Within the Costing View, there are a number of different ways the quantities can be transferred to the
workbook.

The first example is to create a workbook in the standard format by basing it on a previous job, then
dragging and dropping the dimension groups into the appropriate cells. Alternatively, if the family names

are going to be used regularly, workbook templates with link formulas to those names may be set up. Rate

libraries linked to those same named items could also be established to automate the pricing process.

Another method is to create a workbook from the dimension groups. To

do this click the Add workbook drop down menu and select Generate . d'i]ﬂ
it
Workbook from Dimension Groups. E . -

g Add workbook,
This will generate a two level workbook with live linked quantities. The

dimension group folder names will be shown on the first level and the
dimension group name and quantities will be shown on the second level.

. Generate Workbook From Dimension Groups. ..

The quantities can be identified using the right click Show Dimension

Group fu nction. S Tranewt Rnildsnfe b,

mat:

Generate |
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7 Measurement Approach

7.1 Measurement Structure

The Dimension Group format is user-defined so dimensions can be measured in elemental, trade or other
format as desired. Dimension groups are arranged into Dimension Group folders and sub-folders. Sub-
folders are created by inserting a \ symbol into the folder name. Multiple sub-folders may be created but
the total length of the Dimension Group name path including all folder and sub-folder names is limited to
250 characters. Naming or numbering protocols should be established so that Dimension Group format is
consistent and individual Groups are easily located.

7.2 Naming Convention

CostX” sorts in an alphanumeric sort order. This should be considered when creating new Dimension
Groups and Folders, workbooks or when naming drawings.

CostX’ automatically uses the drawing file name as the drawing name. The file name is often quite obscure
such as a drawing number. A list of drawing numbers in the drawing name pane can provide little
information so it may be advisable to change the name, for example to ‘A-Ground Floor’ or ‘S-Column
details’. The prefix letter allows the association of discipline making it possible to locate architectural
drawings (A) or structural drawings (S) quicker as they will be grouped together.

Drawings may also be grouped into folders and sub-folders. Sub-folders are created by inserting a \ symbol
into the folder name. Multiple sub-folders may be created but the total length of the drawing name path
including all folder and sub-folder names is limited to 250 characters.

7.3 Measurement Approach

In 2D it is advisable to try to measure quantities from plan. This is so that as many quantities as possible are
captured in one place, making reviewing the information easier. If windows are captured on elevation, each
elevation must be checked to ensure all windows are measured. Whereas, if the windows are taken from
plan then a single plan can be viewed when checking the items measured. In addition, due to building
shape the full extent of an item may not be shown on elevation or the item may be at an angle so the
extent captured may not be correct.

In some cases it may be possible to measure an item from elevation but it is advisable to generally capture
vertical items from plan, eg. in linear for windows or walls, or as a count for stacks, and apply a height
either under the Dimension Group Properties or in the workbook quantity sheet. It can be helpful to create
separate Dimension Groups for like items that have differing heights, in which case stating the height in the
name of the Group is useful. It is also possible to apply differing heights to individual dimensions within the
same Dimension Group, either by amending the dimension properties or using the right click menu options.
The Dimensions column filter can be set to display Height, and positive and negative dimensions can be

displayed.
Dimension Groups | Dimensions DIITIEHSIDH GI’DLIDS DImEnSIDI‘IS
Current: 10 INT WALLS\Corridor walls -net -
— = ) Click to Filter Current: 10 INT WALLS\Corridor walls -net ~
1l Add |7, Properties = -
— —s Name | Floors [Quantit|ul ||:I“::k to Filter
1l Copy §ja) Show | ooos s ooun ]
| e e
Zanet ¥ I oo 8 20,
. : | oo 8 201m |Name |F|oors|Quan'|U0l‘| |Height|
Dirnensian o o | Name 8 0.90m I 280
| oo & 087 m ¥| Floors s
[| oor7 8 097 m | Quantity 8 0.65m mm 2.80
.93 m —
o po 2 dow 8 2Am & 280
| oo 8 093 m — ¥| Height 8 210m == 2.80 a
Ty Drawing R 7201 m k= 280




ADVANCED MANUAL Measurement Approach

7.4 Capturing Typicality

Note that the multiple floors function can also be used for typical units or the like. If

i Calibrate ¥ fxis

I” Calibrate ' fxis
Q=g -
Area - | i Reset Calibration

Set Working Area
for each unit type, inserting the number of units rather than the number of floors and BB 5ot vorking Area s Per File

there is a typical floor plan containing several unit types which are repeated on other
floors, rather than using the multiple floors function, simply reload the typical floor plan

alter the duplicate drawing name to reference the relevant unit. Then isolate the subject | Bl Best Match working Area

unit on each drawing using the “Set Working Area” function on the Drawings ribbon. | eset worng ves

Then add a further duplicate typical floor plan set to the number of floors and on this drawing measure the
common areas such as corridors and stairwells.

7.5 Dimension Group Filtering

Larger projects can require numerous dimension groups. To locate and isolate a particular [omensn cows| oo
Current: 00 GFA\Feca

dimension group the filter function can be used. Also refer to the CostX’ Introductory Clck to Hide Fiter

Manual Section 5.4 for more information on configuration options for the dimensions list. B B
Type: <ALL>

Dimension Groups || Dimensions InGFA:

Unrevise d:
Current: 00 GFA\Feca
Click to Filter <Filter it

s i

7.6 Rebar Mode

i

This function is used for measuring reinforcing steel (rebars) but can also be used for

repetitious items such as purlins. First select a Dimension group with a length measurement b Rebar
type, then click the “Rebar” button on the Dimensions ribbon. Then click to select the
spacing line which determines the distance covered, and secondly click the intersecting Mode

length line of the item being measured. Both intersecting lines will now be highlighted. Right

click, select set spacing and enter the spacing. The number of bars is calculated from the spacing and
multiplied by the length of the selected bar to give a total length. Itis also possible to show coverage (right
click) and also add additional lengths to bars for hooks, etc.

~>3pacing : 0.000000 -=Spacing : 400,000000
-=Extra Length Per Bar : 0.000000

-=Murnber In Distance ¢ 0 -=Extra Length Per Bar : 0.1
-=Mumber In Distance : 13

Length : 3.772505 m

Show Coverage E

Length : 3.772505 m

7.7 One To Many

Dimensions captured in CostX' include complementary quantities. This means a Dimension Group for a
room floor area (m2) will also capture the perimeter of this room. If a height is included in the Dimension
Group Properties then the wall area (perimeter x height) can also be captured eg. for wall finish and the
volume (area x height) eg. for ventilation. The number of area or length dimensions measured is also
captured. By planning the measurement process it is possible to use one measurement to calculate
numerous quantities, thus reducing the number of measurements required.
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7.8 Standard Dimension Groups

A library of Standard Dimension Groups and Folders can be established in System Administration. Click the
“Insert” button and insert the details in the Standard Dimension Group Properties box.

System Administration x

Measurement Standard Dimension Groups dhb Insert

@ Tame Folder Measurement Type Code
Standard Dimengion Groups

ol
Standard Zones Impatt |-

B Import Standard Dimension Groups From C5Y..
I

A Default Height box is not included because the height is job specific. When a T
Standard Dimension Group Properties | BIM Dimensi ions.

Building is created and includes Standard Dimension Groups, the Group Properties
can be edited and a height can be inserted at that point.

ntType: Area

play: Area

If the Include by Default box is ticked, the Standard Dimension group will
automatically be included with every new Building.

ume - [sold
I Red - M soid

Standard Dimension Group libraries may be exported and imported into CostX” s ene oo
and may also be created in Excel” and imported into CostX” as a CSV file. A CSV file e

Notee:

of Dimension Groups can also be imported directly into a CostX® Building.

System Administration x
Measurement Standard Di ion Group gk Insert
&, Edit
@ Mame Folder Measurement Type Code
Standard Dimension Groups| noyuble Doors Doors C
— Ext doors 00 General L 3¢ Delete
External Doors Doors C
Standard Zones FECA Standard A Import | w
Feca 00 GFA A o
Fire Doors Doors C Import CostX Data..
Footprint 00 General A Import Standard Dimension Groups from C5V... l}
n ‘ Eﬁjl —
— Horme Drawings Dimensions
(&
Add s =t ]j Praperties
- |15 Export - I@} -
P 1 apy
. . - A —
5  Add Dimension Group... ~ | IigiExport -
1@ Import Dimension Groups from CSV.., 12 | Add Dimension Graup. ..

I:ﬁ Import Dimension Groups from C5Y, ..

Pirzisimme 1 aamen I

The CSV format is as follows and is the same for both imports. The data should be entered into the CSV
columns left to right, starting with column A. Note that column headings are NOT required in the CSV. Also
do not leave any blank rows. Only the first three columns are compulsory.

Folder, Name, Measurement Type, Default Display, Default Height, Add to GFA, Weight Unit, Custom 1
Name, Custom 1 Unit, Custom 2 Name, Custom 2 Unit, Custom 3 Name, Custom 3 Unit, Positive Colour
Name, Negative Colour Name, Positive Fill Style, Negative Fill Style, Include by Default, Notes

The values to be entered for colours and fill styles are as listed in the drop-down menu options in the
Dimension Group Properties box.
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Templates

8 Templates
(Workbooks not available in CostX” Takeoff 2D)

8.1 Templates

Dimension Groups and Workbooks can always be created from scratch. However by creating templates to
follow, a lot of time can be saved plus a quality rigour is introduced by standardizing the templates to
company standards. By using templates the ‘live links’ from Dimension Groups to workbooks are already in

place and as a result the tasks required are only the capturing of quantities and costing of workbooks. The

detail of an estimate or cost plan is determined by the information available and the time available to

undertake the work. The use of templates provides a standard platform from which to complete the work

and the template used should be best matched to the level of detail required. For example sketch drawings

and a brief scope of works are likely to form the basis of a Unit Rate or Elemental Cost Plan, whereas
detailed drawings and a full specification can be used for scheduling. The templates should be retained in a
discrete Project folder and strict protocols introduced to ensure they are not overwritten.

8.2 Based On

For new buildings, create a Building name relevant to the subject project and use “based on” so the new
building will then have all the template details on it but the template remains unchanged.

8.3 Merging

Merging can be used when a building already exists, to bring in a template or previous project to add to the

work already undertaken, or to combine a number of separate buildings into a single consolidated building.

When merging, it is better to create copies of the files to be merged and merge the copies so that the

originals are retained. Either merge one copy into the other, or create a new empty building and merge all
the copies into it. Merging should only be done once because if it is repeated, all the dimensions will also
be repeated, ie. doubled. Hence it is better to merge when work is complete and unlikely to be amended.

When merging, Dimension Groups get combined but workbooks do not — the incoming file will create new

workbooks. Like-named Dimension Groups are combined unless there is a mismatch - eg the assigned

height in Dimension Group properties — in which case the incoming Dimension Group is automatically re-

named and the workbook linkages in the incoming workbook updated to reflect the new name. To

reinstate the linkages to the original Dimension Groups, delete the re-named Dimension Groups, delete the

new workbook, and replicate the new workbook from the incoming template by using “based on” rather

than “merge”.

8.4 Dimension Groups

When creating templates, all folders need to have content within their
Dimension Group item or will not be retained. A simple number can be used
eg 01. When the Dimension Group is used simply replace the number with the
Dimension Group description. To check which Dimension Groups (or whether
all created Dimension Groups) have been used in the estimate/schedule use
the “References” button on the Workbooks ribbon.

A o [ References|

N

- Highlighting -

Recalculate  Spelling
Wworkbook =

Review

References report

Unused Dimension Groups

Kitchen bench (193,80 m)
Linen Cupboard {112 no)
Shower! bath screen {112 no)
Wanity bench (156,02 m)
‘Wardrobe (32 no)

Used Dimension Groups

"Feca" used in:
Cost[E23]

rcTERal
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8.5 CostX® Templates

CostX includes with some basic templates to assist with getting underway in Cost Planning and Estimating.
However it is important for user companies to develop their own templates to embed their own working
practices and quality protocols. Generally, a template structure can follow a progressive approach so that
the information available at each stage will determine which template should be used.

8.6 Bill of Quantities Workflow

Templates can also be used for Bills of Quantities or scheduling, however as these are based on more
detailed information and are generally far more project specific, a generic template approach may not be
appropriate. Instead a set of protocols and procedures and use of a Master SMM Template or Standard
Phraseology can be used such as the following example;

Initial Set Up

= Determine Project and Building naming/numbering protocol.
= Load drawings and specification on to server.

= Load up drawings for general use by team into the CostX’ building. Users can load any additional
drawings required for individual trades. Use naming protocols and check scales.

= Use “Based On Workbook” to load a copy of the SMM template into a master workbook in the
CostX building.

=  Team members create a separate workbook for the trade to be measured and copy and paste their
measurement trade from the master workbook to the trade workbook.

Measurement

= Write job specific Preambles, General Items, Allowances and Measurement clauses in the
workbook.

= Create Dimension Groups to follow the bill items. When setting up a Dimension Group the Folder
will be the Trade name and the Name will be the measured item. The height option for vertical
members may be used, or instead put into the Dimension Group title with the length measured
from the drawing and the height to be added in the workbook. The latter tends to make workbook
review easier as the dimension trail is more apparent. Descriptions in the Dimension Groups can be
written in short.

=  When dragging and dropping the quantity to the workbook, the rounding can be set in the Add
Quantity box.

= Area measurements can be placed in the D column and a 1.00 placed in column E, likewise a cubic
measurement will have a dimension in columns D, E & F.

= Column G is for factors rather than columns C, D, E or F. Column C is for numbers/timesing.

= Steelwork or reinforcement can be measured length in column D, weight (kg/m) in column E and
the conversion to tonnes 0.001 in column G. The default for each column is two decimal points, as
the weight and conversion are in three decimal places, change this by using the ribbon button.

= Although the brief description comes with the quantity when you drag and drop, additional
annotation can be used to identify location if necessary.
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8.7 Phraseologies

Standard phraseologies or model description libraries may be imported into CostX and accessed via a
Phraseologies tab. Click on the text to select it, and hold the Ctrl key to select multiple text strings to build
detailed descriptions. Release the Ctrl key, and drag and drop the text into the workbook. Each string of a
multiple selection will be placed on a separate line in the workbook. To combine the strings into a single
description, move the cursor to the destination cell, then hold the Alt key, move the cursor slightly so that
the blue highlighted workbook cells compress to a single cell, then click.

ites Yalues workbook alues Phrasenlogies

o 1e B:Dezcription C:Quantity | D:Ur
wripkion / |‘
[#] ALLOWANCES
PLAIN IN-SITU CONCRETE; N . REINFORCED IN-5ITU CONCRETE: N ...
=] REINFORCED IN-SITU CONCRETE; M ...
Ground Floor Level LE'-.-'E' 1
Level 1
Levels 2 - 10 {Typical} L] Flor Slatl_:
S
...... base; 100 - 200 thick
File caps;
& Pad FfootinQSJ ;inchuding attached drop panels. thickenings, etc
Strip Fooking
Ground beam ;zurfaces graded to fallz and/or cross-falls

<= 158 degrees from the harizantal

Roof slab; = [ |TI2] |TI3
External paving slab;
=] Road slab;
< 100 thick,
100 - 200 thick REINFORCED IN-51TU CONCRETE: N ...
200 - 300 thick
= thick Lewvel 1
1 including thickenings, etc -
8] ; including attached drop panels, thickenings, etc \\ FIC":IT SlEltl_: ‘||:||:| N 2|:||:| thlck : ||"I|:|Ud|rlg EIttEIChEd ljr':ll:l
; placed on ground . . )
(51 placed on membran panels, thickenings, etc : sufaces graded to falls w3
; surfaces graded to Falls andfor cross-Falks and/ar crozs-fallz <= 15 degrees from the honzontal

=) ; laid ko slopes [ |TI2]

<= 15 degrees from the horizontal

[=) # 15 degrees from the horizontal
=) ; permanently cambered

Harizontal

When joining text using the ALT key, it is possible to choose which separator character to use between the
words or phrases. The default is for the separator to be a space. Use the Click for Options and Filtering
button. This also provides a search function.

Dimension Groups Dimensions Codes Constants
Rates Values Waorkbook Values Phraseologies
|Click for Options and Filtering . <Filter is Empt*r':=~|
|Desc|'i|:|tin::n by |

In the Separator: box, insert the required separator character.

Rates Values Waorkbook Values Phraseologies
|Click to Hide <Filter is Empty>|
Search:
Separator: | . Example: Phrasel :Phrase2
Description s | >
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Phraseologies are created in Excel” and imported into CostX" via CSV files.

A B c D E F G H | J
6.1 IN-SITU CONCRETE
PLAIN IN-SITU CONCRETE: N ...
REINFORCED IN-SITU CONCRETE; N ...
Ground Floor Level
Level 1
Levels 2 - 10 (Typical)
...... base;
File caps:
Pad foctings;
m3 <=1m2on plan
m3 > 1m2 on plan
m3 ; placed between excavated faces
m3 : placed between excavated face and formwork
Strip footing
Ground beam
m3 ; placed between excavated faces
m3 : placed between excavated face and fomwaork
Waffle slab;
Floor slab;
Roof slab;
Extemal paving slab;
Road slab;
< 100 thick
100 - 200 thick
200 - 300 thick
... - ... thick
; including thickenings, etc
;including attached drop panels, thickenings, etc
; placed on ground
; placed on membrane
; surfaces graded to falls and./or crossfalls
: laid to slopes
== 15 degrees from the horizontal
> 15 degrees from the horizortal
; pemmanently cambered
m3

The format of the Excel’ file is as follows:

Column A; ltem code (Optional)

Column B; Unit of Measure (only inserted against the lowest level description)

Column C; Main Heading (highest level description)

Column D onwards; Headings, sub-headings, descriptions, etc. each on a consecutive row and placed

sequentially in Columns D,E,F,G etc to form branches in the Phraseologies tab tree structure.

Once the Excel” sheet is correctly formatted it should be “Saved As” “Other Formats” and saved as a .csv
(Comma delimited) file, then you can import it into CostX".

N

2 2

Save a copy of the document

.y Excel Workbook

Open format.

.y Excel Macro-Enabled Workbook
macro-enabled file format.

& Excel Binary Workbook

Save As | b

Frint b | [y Deel 97-2003 Workbook

compatible with Excel 97.2003
Prepare b

fd N ZT e @

all passible file types.
7 »
/" Publish

| Save the workbook in the default file

Save 31| Save the workbook in the XhL-based and

[oes| Save the workbook in a binary file format
optimized for fast loading and saving,

| Save a copy of the workbook that is fully

) Find add-ins for other file formats.

Send 4 —J Qther Formats
Open the Save As dialog box to select from

Save A5 [F12)

Bookl xlsx

Excel Workbook, (*,xlsx)

»ML Spreadsheet 2003 (*,xml)

|Microsoft Excel 5.0/95 Workboaok, (*,xls

| Comma delimited)
o Formatted Text (Space delimited) (*.prn)

i)
- o Text (Macinkosh) (* bxt)
Text (M3-DOS) (*,txt)
15
= -.I Trmr oo ommramm ==
Constants ASMM Formwork Import | ‘ |

ASMM Sample .
Example SMM7 Phraseclogy Import Costx Data..

by Hong Kong ASD

Phraseologies MRM1 Phraseclogy Elemental

B ES R L |

. Import Phraseclogy from CSV... E
G EEE




ADVANCED MANUAL Revisions

9 Revisions
(Not available in 2D versions)

9.1 Revisions

The Building Revisions function in CostX” enables the scope of a project to be managed and tracked. During
the course of a project, designs progressively change as design work proceeds or in response to unforeseen
circumstances. As revised drawings are progressively issued to reflect the design changes, the Building
Revision status in CostX~ can be incremented at which point the existing drawings and workbooks are
locked, and the drawings “Promoted” from the previous to the new issue. Previously measured quantities
then get updated in accordance with the drawing changes. The Revision tool can also be used even if the
drawings have not changed, to lock cost plans or estimates at

milestone issue pOIntS. = Harmne: Drawings Dimensions Rewisions

i add | 5B Properties

All Buildings are set to “Initial” by default. The first Revision added

. .. . Current:” 1. Initial - Promote  Restore  Rewision Co
will be allocated Revision Number 2, with each subsequent Drawing  Previeus  Log  Dr
L. . . . Building Revision Drawing Rew
Revision numbered consecutively. A new Revision is created by T 1
USing the ”Add” button on the Revisions ribbon. A BUI|d|ng Building Revision Properties
Revision properties box will open, which will show the revision Revision Number: 2 Inse

. . .. I, 8
number and provides fields for the user to name the Revision and e Moz A
Motes: Issued 1st December 2012

add notes. Click “insert” to create the Revision. This immediately

locks the existing drawings (indicated by a padlock symbol), preventing any further
. add B Properties
measurement, and will also lock the current workbooks. :

Current: 2. Frozen
Drawings, dimensions and workbooks from previous revisions may be viewed at any sl Inital %
time by using the “Current:” drop down selection list located in the Building Revision

Dimension Yiew || Costing Wie

section of the Revisions tab, creating a comprehensive audit trail. A comparison can Dravings |Layers] Mol

also be carried out between current and previous drawings or workbooks. |

|Name

New House - revl

More information can be found in the Revisions FAQ section of the Help files.

9.2 2D Drawing Revisions

After a Building Revision has been created, the existing drawings are then “Promoted” to their later issue.
CostX” superimposes the dimensions that were measured on the previous version of the drawing to the
same locations on the promoted version of the drawing, and displays them for comparison by the user so a
decision can be made to retain, adjust, or re-measure them. Any vector mis-match (ie. where a dimension
no longer aligns because the drawing has changed) is highlighted on screen to assist in the comparison,
which is done for all area, length and count dimensions. When the adjusted dimensions are accepted, the
dimension group quantities are automatically updated.

. . . | fF e
Revise 2D Dimensions ‘ m ‘ n Offset Position

Offset Rokation

Promaote™ Restore  Rewision Compare

Dramﬂ@ Previous Log Dramings Reset Offset

=  Add a Building Revision as described above. The drawings will

| Plomot:e Dla\n\:'ng
all be locked. i

The previous revision used the file:
. . “ \‘_a/ "CiCosty 3.500Mew House - revl.dwg”
= Select the drawing to be promoted. Then click the “Promote —

For the new revision:

Drawing” button in the Drawing Revision section of the o Choass anew drawing fle

Keep the same drawing file

Revision ribbon.
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= At this point, you can choose a new drawing file (ie. the revised version of the drawing) or keep the
same drawing file (ie. the existing version of the drawing). The latter might be used when, for
example, only selected drawings get updated and you still need to measure from the non-updated
drawings, so in those cases you keep the same drawing.

= |f you choose a new drawing file, an Open File dialog box opens so you can select the revised
drawing file. Then click Open. The revised drawing file will load and the Drawing Properties box will
open. The drawing Name will be carried forward from the existing version of the drawing, so at this
point, if desired, you can amend the name. Click Update to accept the new drawing.

Select Drawing, Drawing Properties o
Look in' [ 5 Cost< 350 Drawing Properties Lpdate
$NBW House - revl.dwg Marne: ew House - rev2 - i Issue [%
5 5:Mew House - r wg Cancel

File: Marne:

The new drawing will be displayed with the dimensions measured from the previous version of the
drawing superimposed over it, ready for you to make the necessary adjustments.

Note: After a drawing has been promoted, it can be useful to get an |
understanding of the overall extent of changes before starting to adjust :_;7" % I @
0

74|
Rewision | Compare

. . L Crawi Close
button or the “Compare” button on the Drawings ribbon to compare the vt oo 1

Close

the individual dimensions. To do this, click the “Compare Drawings ”

Dimenzion Yiew || Costing

two versions of the drawing. =

‘ ‘ Drawings | Lavers | pad
Use either Match Objects, Match Line, or Overlay modes for 4 ' , . [ [Mame
OMMpate Bﬂ_etasure _\-'leawD (Ié):;;\l;ng 7| DELETED
. . . e IsCance in il
the comparison. With the former two options, the Layers tab : : ¥| DIFFERENT AFTER
Compare Drawing to Anokher Drawing
can be used to highlight or isolate aspects of the changes i i i o ERENT BEFORE
g g p g . ‘ Compare Drawing to Previous Revision N v MEW

V1 SAME
Exit Layers mode by clicking the Drawings tab and then click the Close button to return to

normal drawing mode where the dimensions can be revised.

Adjustments in Revise Mode

When dimensions are initially captured via the sticky cursor, they attach to drawing lines which define a
length, or the border of an area, or to register a count. In Revise Mode, CostX’ identifies where lines have
been moved, deleted or added in the revised drawing. These changes directly impact on the dimensions
which are attached to the original location of the lines. CostX~ enables the dimension attachment to the
line to be re-established in its revised location, and the dimension updated accordingly, or the dimension
deleted if it is no longer required.

When a drawing is promoted, all Dimension Group totals will reduce by the amount of the dimensions
taken from that drawing. If all drawings contributing to the Dimension Group are promoted, the total will
reduce to zero. The zero figure only relates to the revised version of the drawing, pending adjustment or
acceptance of the existing dimensions, which have been retained and can be viewed by opening the
Dimensions tab.

Dimension Groups | Dimensions

The drawing and each dimension group will be tagged with a caution icon ||C"°TN:’M?"E' T el
to show that they contain un-revised dimensions. %ﬁ”m‘m) ]

5 Uca 0 m2
The dimensions measured from the previous version of the drawing will %””;:EF“:EE%:?W‘WSthatnaedmbamised- —
be superimposed onto the revised version. Where dimensions match up B skt o
with the revised drawing they will show in green, but where a line has e e e

moved so that the dimension no longer matches up, it will show in yellow.
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Each Dimension Group now needs to be revised by accepting the dimension as shown on the revised
drawing, or amending the measurement to relocate the dimensions to their revised locations. This is done
via mouse click on the superceded (yellow highlighted) line, and then either hold the click and drag the line
to its new location, or release click and then click on the new location.

In order to revise the area dimension below, the previous measurement shown in yellow is relocated to its
new position on the revised drawing by a simple click and drag or click and drop, and the quantity will
automatically update.

Accepty, Restore
Al - Mode

Revise Dimensions

Dimension Groups | Dimensions

If the re-attachment is successful the line will turn green highlighted. (Db
. . . . . | [mame /| quantity|uom
Then the new dimension can be validated by right click “Accept” or 3 00 AREAS (GFA)
by clicking the “Accept All” button on the ribbon. At this point the il%’.
= Uca
green highlighting will fade, the caution tag will disappear and the 3 00 ELEMENTAL UNITS
revised dimension will appear in the Dimension Group. [ 01 Footprint 0 m2

Dimensions that are no longer required, (eg. if an item has been deleted from the revised drawing) are
removed by use of the “Delete All Invalid” button or the “Delete Dimension” right click menu option.
Dimensions that have not changed can simply be accepted.

Any dimensions that are not validated will remain at zero, but can be validated or adjusted later (until the
revised drawing is again promoted, at which point they would be lost). In the meantime you can continue
to measure new items or dimensions as usual.

If you accept a dimension but then wish to undo the change, click the “Restore Mode” B
{*) Restare Al

- ;S

button. This will display the dimension in its original location. To restore the dimension,
click the “Restore All” button or use the “Restore Dimension” right click menu option.
Then click on the “Restore Mode” button again to close Restore mode.

If the revisioning exercise appears to be onerous, a judgement can be made that it may be quicker to delete
the dimension and simply remeasure the item in normal measurement mode from the revised drawing.

A Revision Log button will list all the changes. . [ Revisions | workl | Drawing Revision Log
. . . . -—_l ] Unchanged All
After the validation exercise is complete, the locked == ﬁ Changss t Dinension Groups
workbook can now be promoted by use of the “Promote  :  Revision | Compare
H Log Cirawings "08 External Doors - single | \r H
Workbook” button and all linked quantities will be DrawiRevision | o2 feare WS oot L -
. . — "11 Internal doors - single Promotbe Restore
updated to the revised figures. Revision Log Workbook%Previous
n Workbook Revision
To undo the revisioning and restore the previous drawing version, delete Restore
Presvious
the revised drawing. The drawing title will disappear from the Drawings list. K Drawing Revision
Then click the “Restore Previous” button and a box will open from which RestorelDrSwing/from Breviob= Revision
i i H Rest drawi hich exists i
the previous version of the drawing can be selected and re-loaded. The Bt e |l e

. . . . the: current revision,
restored drawing will still be locked, but can be promoted again to the
.C\_Fter b_eing restor_ed, the drawing and
same or a different drawing file. Workbooks can similarly be restored. dmensions are renstated o< 2 pcked
rawing at a previous revision. The drawing
may then be promoted.
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9.3 3D Drawing Revisions

A new revision is created using the “Add” button on the Revisions ribbon. This immediately locks the
existing drawings and models, preventing any further import or measurement, and will also lock the
current workbooks.

After a Building Revision has been created, the existing 3D drawings and models can be “Promoted” to their
later issue.

After a drawing has been promoted to a new revision, all Dimension Group totals will reduce by the
amount of the dimensions taken (either measured manually or imported) from that drawing. If all drawings
contributing to the Dimension Group are promoted, the total will reduce to zero. The zero figure only
relates to the revised version of the drawing, as the existing dimensions are retained in the previous
building revision.

For dimensions previously measured manually in 3D Point Mode, the revisioning process is similar to 2D
drawings as described in 9.2 above. When the drawing gets promoted, the drawing title and each
Dimension Group containing measured or manual dimensions will be tagged with a caution icon to show
that they contain un-revised dimensions. CostX’ superimposes the dimensions that were measured on the
previous version of the drawing to the same locations on the promoted version of the drawing, and displays
them for comparison by the user so a decision can be made to retain, adjust, or re-measure them. Any
vector mis-match (ie. where a dimension no longer aligns because the drawing has changed) is highlighted
on screen in yellow to assist in the comparison, which is done for all area, length and count dimensions.
When the adjusted dimensions are accepted, the Dimension Group quantities are automatically updated.

For BIM dimensions previously imported from a 3D BIM model, the process of revising the dimensions after
the model gets promoted is different because CostX’ is able to automatically update the dimensions in
accordance with the properties of the revised model. This is done as a separate step after the drawing file
has been promoted, by use of a “Promote BIM Dimensions” button.

Revise 3D Dimensions and Promote BIM Dimensions

= Add a Building Revision as described above. The drawings will all be locked.

= Select the 3D drawing to be promoted. Then click the “Promote Drawing” button in the Drawing
Revision section of the Revision ribbon.

= At this point, you can choose a new drawing file (ie. the revised version of the drawing) or keep the
same drawing file (ie. the existing version of the drawing). The latter might be used when, for
example, only selected drawings get updated and you still need to measure from the non-updated
drawings, so in those cases you keep the same drawing.

If the drawing being promoted already has external properties attached (refer Section 6.14) a third
option is also offered, which is to keep the same drawing file but attach (choose) a new external
properties file. External properties which were added to the previous version of the drawing can
then be added to the revised version of the drawing. Each of these options is described in more
detail below.

& Promote Drawing RS e g

@, The previous revision used the file:
9 e G e user e A s/ "Cilostx 3.5043D Structural BIM Model,dn”
\,_‘/ "C:\Costk 3.50030 Structural BIM With the external properfies file:
) "Ci\Cost 3.5003D Structural BIM Model.xdsx”
Faor the new revision:

For the new revision:

Promote | | o
3 @ Choose a new drawing file
Drawing %F

@ Choose a new drawing file
Keep the same drawing and external properties file

Keep the same drawing File X o
Keep the same drawing and choose a new external properties file




ADVANCED MANUAL Revisions

“Choose a new drawing file”

If you choose a new drawing file, an Open File dialog box opens so you can select the revised drawing
file. Then click Open. The revised drawing file will load and the Drawing Properties box will open. The
drawing Name will be carried forward from the existing version of the drawing, so at this point, if
desired, you can amend the name. Click Update to accept the new drawing.

= Allimported BIM dimensions for that drawing will revert to zero. Any measured or manual
dimensions will be tagged with a warning icon.

= [|f any BIM dimensions were previously imported from the model, these do not get updated at this
stage. Instead, a box will open referring you to the ‘Promote BIM Dimensions” button which needs
to be used to update BIM dimensions after a model has been promoted.

CostX by Exactal x

The previous revision of this drawing contained BIM dimensions which have nat yvet been promoted,
- werify units of measure in the schedule are correct,
- set the external properties File For the new revision if applicable,

Then use the “*Promote BIM Dimensions™ button ko update the dimensions.

This is only a prompt so click OK to proceed. However, before promoting the BIM dimensions, there
are two optional interim steps:

1) If any units were previously assigned to the original Model Schedule (refer Section 6.5), these
do not get cleared when the model is promoted. Instead, they are retained and applied to the
new Schedule. If the object properties are consistent between the previous and revised
versions of the model, the retained units will most likely be valid for the revised file. However,
if object properties have been amended, or new objects with different properties have been
added into the model, the units may need to be amended or relocated. Units can be assigned
or amended at any time, but the reason for doing this now is to ensure that the UOM of the
dimensions when they get promoted are consistent with when they were previously imported.
Open the Model Schedule, review the assigned units, and amend or add units as required via
the right click menu. Then close the Schedule.

2) At this point there is also the opportunity to insert an external properties file (refer Section
6.14). If you wish to do this, open the Schedule and follow the steps as detailed in Section 6.14.
The reason for doing this now, before promoting the BIM dimensions, is so that CostX’ can
include these changes as part of the revision. If they are not done now, they cannot be added
later (except as a subsequent revision) because CostX” does not allow drawing or model
properties to be changed after quantities have been measured or imported from it.

= The existing imported dimensions and Dimension Groups now need to be updated — _
—
according to the properties in the revised model (as augmented by an external file Ilj_ﬂ \

Promote BIM | &

if the opportunity was taken to add one). Click on the “Promote BIM Dimensions” Dimensions % ¢

button on the Revisions ribbon.

=  Dimension groups tagged with a warning icon contain manually measured dimensions. These
dimensions need to be revised and accepted in the same manner as 2D drawings. This can be done
before or after the BIM Dimensions are promoted.
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“Keep the same drawing and properties files”
All existing dimensions are retained using the same drawing and external properties files.

= Allimported BIM dimensions for that drawing will revert to zero. Any measured or manual
dimensions will be retained.

= [|f any BIM dimensions were previously imported from the model, these do not get updated at this
stage. Instead, a box will open referring you to the ‘Promote BIM Dimensions” button which needs
to be used to update BIM dimensions after a model has been promoted.

CostX by Exactal X

i The previous revision of this drawing conkained BIM dimensions which have not vet been promated.
- verify units of measure in the schedule are correct,
- set the external properties File For the new revision if applicable,

Then use the “Pramate BIM Dimensions™ button ko update the dimensions,

This is only a prompt so click OK to proceed.

— :
IEFEA
= Click on the “Promote BIM Dimensions” button on the Revisions ribbon. Promote BIM | fu

Dimensions i
“Keep the same drawing and choose a new external properties file” by

A File Open dialog box does not open to allow a new file to be selected. Instead, the same drawing is
set in the Drawing Properties.

= Allimported BIM dimensions for that drawing will revert to zero. Any measured or manual
dimensions will be retained.

= |If any BIM dimensions were previously imported from the model, these do not get updated at this
stage. Instead, a box will open referring you to the ‘Promote BIM Dimensions” button which needs
to be used to update BIM dimensions after a model has been promoted.

CostX by Exactal X

i The previous revision of this drawing contained BIM dimensions which have not vet been promated,
\\() - werify units of measure in the schedule are correct,
- set the external properties file For the new revision if applicable,

Then use the “Promate BIM Dimensions” butkon to update the dimensions.

This is only a prompt so click OK to proceed. At this point (before promoting the BIM dimensions)

you can update the previous external properties file, save it with a different name, and re-attach it
to the drawing as follows:

= Open the Schedule. Right click over the Schedule and select “Save Entire Schedule to Excel (xIsx)”. A
box will open as shown below. Select Yes.

CostX by Exactal x

b ] The previous revision of this drawing had user defined properties from an external properties file. Would vou like to include these user defined
\,_“/ properties From the previous revision in the saved file?
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= A File Open dialog box will open to the location of the existing external properties file. The existing
file should not be over-written because it relates to the previous revision which is retained in the
system. Therefore, amend the file name and then click Save.

Save Schedule To Excel

Save in: |_J Cozt= 350 ﬂ I'fF *
: hiﬂSD Structural BIM Model s
i_lser
File name: E:EI Structural BIM Model - Bevized. sz j Save |
Save as type: |E:-cu:e| Wwiorkbooks [* xlzx] LE j Cancel

=  The renamed xlsx file will open in Excel’. The spreadsheet is a copy of the CostX schedule, with the
external properties data from the previous revision added to the far right of the schedule, with the
data specific to each object being inserted into the applicable row in the spreadsheet.

v WY X Y
Type Mame Wolume QsiD
150mm Concrete With 50mm Metal Deck 2 14.212 m® UPFER FLOORS
Concrete Deck - 400mm with Tapered Insulation 2 996 288 m*® ROOF
Concrete-Commercial 362mm 630.076 m*® SUBSTRUCTURE
Generic 225mm 351.857 m?# UPPER FLOORS
Generic 225mm 350,716 m? UPPER FLOORES
M_Concrete-Round-Column 0.568 m®
I_Concrete-Round-Column 0.569 m®
I_Concrete-Round-Column 0.569 m®
I_Concrete-Round-Column 0.569 m®
M_Concrete-Round-Column 0.568 m*

M Concrete-Round-Column 0.5689 m?®
= The spreadsheet can now be edited to include additional data.

v W * b
150mm Concrete With 50mm Metal Deck 2 14212 m?# UPPER FLOORS
Concrete Deck - 400mm with Tapered Insulation 2 996.288 m® ROOF
Concrete-Commercial 362mm 630.076 m® SUBSTRUCTURE
Generic 2256mm 351857 m® UFFER FLOORS
Generic 225mm 350,716 m® LIFFER FLOORS
M_Concrete-Round-Column 0.569 m* COLUMNS
M_Concrete-Round-Column 0.569 m® COLUMNS
M_Concrete-Round-Column 0.569 m® COLUMMNS
M_Concrete-Round-Column 0.568 m?® COLUMMNS
M_Concrete-Round-Column 0.569 m* COLUMMNS
M_Concrete-Round-Column 0.569 m* COLUMNS
M_Concrete-Round-Column 0.569 m® COLUMNS
M _PFile Cap-2 Pile 1.296 m® SUBSTRUCTURE
M_Pile Cap-2 Pile 1.296 m® SUBSTRUCTURE
KA Mla ™ ae 3 M- 4 N0 -3 Lol I o i O o O s

When the editing is complete, save and close the Excel file.
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= QOpen the Drawing Properties. In the Properties File Name box click on the ellipsis (...) button to
open a File Open dialog box and navigate to the saved xIsx file. Click Open to attach the file to the
drawing properties and then click Update to close the Drawing Properties box.

Marme: 3D Strucktural BIM Model; 30 Yiew: {300 | Update |

File Name; T Costy 3,50030 Struckural EIM Mode - —_—
| Cancel |
Properties File Mame: -

Drawing Register

Select User Properties File

Title:
Humber: Lock in: | () Costx 350
Revision: S0 30 Skructural BIM Model - Revi

65130 Structural BIM Model xlsx

Date Received: Uszer

Drawing Properties x

Marme: 3D Struckural BIM Madal: 30 Yiew: {30}

| Update |

File Marme: C:\Costy 3.50030 Structural BIM Model, dwf ————————
| Cancel |
Properties File Mame: 1Ci\Costi 3,50030 Structural BIM Model - Revised, xlsx

| Drawing Redister | L}

=  The Schedule will re-load and the external properties data will automatically map to its host
objects. The added columns will be highlighted in yellow and will also appear in the Object
Properties as User Defined properties.

—p
= The existing imported dimensions and Dimension Groups can now be promoted, IE‘H l:!
as augmented by the new external file. Click on the “Promote BIM Dimensions” Promote BIM A
button on the Revisions ribbon. S [y ‘

Promote BIM Dimensions

When the “Promote BIM Dimensions” box is clicked, CostX” will process the revised model properties by
scanning for each object’s GUID (refer Section 6.17) and comparing these to the previous model file. If the
dimension properties of objects with the same GUID have changed they are revised accordingly, and if the
GUID no longer exists its dimensions are deleted. Objects with a new GUID are skipped. A prompt box will
then appear, click OK.

CostX by Exactal X

i Changed and deleted BIM dimensions have been automatically revised, Use "Impart Dimensions Using BIM Template”, “Import Dimensions Using
Model Map®, or click on objects to measure dimensions new to this revision of the drawing,

The “Import Dimensions Using BIM Template” or “Import Dimensions Using Model Map” (whichever was
previously used) should now be run again to pick up the new GUID objects that have been added into the
revised model, or they can be manually measured.

Dimensions Revisions e
The “Check BIM Objects” button on the Dimensions ribbon will identify any & Schedule
duplicate IDs or objects with no corresponding Dimension Group. Wode) e Ob]edz’[}s

razme A Show Al Sbiects
The workbook can now be promoted and all existing linked quantities will
be updated. Use the “References” button on the Workbooks ribbon to
identify all new Dimension Groups (ie. new objects added into the revised

References report

Unused Dimension @roups

. . . CeilingshCompound Ceiling Plain (34,09 mz)
model). Add the necessary new items into the workbook to incorporate Curtain Wall Mullons|Rectangular Mulion 3i

the new Dimension Groups.
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Revision Log
The “Revision Log” button will list all the changes as a comparison between the previous and revised object

dimension properties.

Revisions | Workk  |B4) Drawing Revision Log

Revision | Compare
Log Drawings

Unchangad all

“hanges to Dimension Groups

S, R "Floor Concrete-Commercial 362mm" length was 294,88 m, is now 294,02 m.
"Floor Concrete-Commercial 362mm" area was 1,740.54 mz, is now 1, 736,90 mZ,
"Floor Concrete-Commetcial 362mm" walume was 630,08 m3, is now 628,76 m3.
"Floor Generic 225mm" length was 563,33 m, is now 574,99 m.

Compare Drawings

Each model revision can be visually compared against others by use of the “Compare Drawings” button or
the “Compare” button on the Drawings ribbon The Match Objects option should be used. Use the Layers
tab to filter the comparison display, which can also be printed by use of the Reports button in the Drawings
Tab. Click the Close button in the Comparison Tab to return to the Drawings view.

“—-/J Home Drawings Dimensions Revisions Wiorkbooks Comparison

°S
| —
Close
Close

Dimension View | Costing Wisw

Drawings || Layers | Maodel

||Name |

v DELETED -ll IIII.'I.

TG
_h*

| DIFFEREMT AFTER.
| DIFFEREMT BEFORE
V| MEW
V| SAME

Bypass Revisioning

In cases where the revised drawing and model may differ significantly from the previous issue, and owing
to the speed and ease of importing BIM dimensions via BIM Templates or Model Maps, a two-step process

could be considered:

1) add a revision to identify and record changes that have occurred in the drawing and model files and
lock the existing revision; promote the drawing but do not promote the BIM dimensions:

2) delete the existing Dimension groups (for imported BIM dimensions) and re-import the BIM
dimensions from the revised drawing and model file. The Dimension Groups will then be fully
consistent with the latest revision and not be a mixture of previous and revised model properties.
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10 Zones

10.1 Use of Zones

Zones allow the capturing of measurements against specific attributes eg. different departments,
basement, podium, tower, or Stage 1, Stage 2, etc. This eliminates the need to have a separate building for
each cost centre.

10.2 Creation of Zones

Zones are created with the Project at System administration level so need to be determined at project set
up stage. Either insert new zones or the zones already in existence may suffice. New zones can also be
added later in Project Properties and existing zoned dimensions can be re-allocated. Zone names are
limited to 100 characters.

Project Properties x

Project | Values | Zones | Update |

Mame: | -
Exisking

Building 2

Mesw Construckion

Building 3 |ml
Apartments SR
Easement | &, Edit |
Units [

| Cancel |

[

10.3 Measuring Zones

Prior to measuring a dimension, select the relevant zone from the drop-down list
in the Dimensions ribbon. Upon opening CostX this defaults to “No Zone” (blank),  lf@Add - Properties
however once a zone is selected then all measurements taken from then on are

Zone |<Blank>

assigned to that zone. A different zone can be selected at any time, in which case

Dimen Apartments

Basement

all subsequent dimensions will be assigned to the new zone. If working with
multiple zones, try to ensure that dimensions are captured in the correct zone
otherwise they will have to be changed afterwards.

10.4 Changing Zones

The zone of a Dimension or a Dimension Group can be changed from the right mouse click menu.

Change Folder m ﬂl.ﬂ.pﬂl‘tﬂ‘lf_'llt-ﬂ .\.rldrlgt‘ HEIBTIL.
Dimension Groups | Dimensions o T ! 01 Basement DWG Change Zone...
ange Height... i

Current: 01ROOMS\Bathrog T Change Zone Dimension Groups || Dime RestcrE%mens

|Eli-::k to Filter - e ——— Current: 01RO0OMS Delete Dimensic

|Nan1e |Elic:k to Filter Clear All Dimen

p Delete Di ion G

[+] 00 GFA S eE |Dimensicn Group | Isolate Dirnensit

[+ 00 UNITS Add to Standard Dime = [Floor: Show Dimensio
= 01 ROOMS - oars

Exit Menu | |[=) 01 ROOMSBathrg Exit Menu

nnnz a so7m? HH 740

L N T
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Zones

10.5 Zone Filters

Located on the Dimension ribbon to the right of the Zone drop down box, this filter
allows viewing of a selected zone to check correct dimension allocation and verify

zone content.

10.6 Zones and Workbooks

(Not available in CostX” Takeoff 2D)

Zone: <Blank> - |Fg

Dimension Groups

Current Zone

Workbooks contain a zone filter function so that zone-specific workbooks and reports can be created.
When a workbook is created in a building, the default setting is to have no zones applied so it will display
global quantities, ie <All> zones. To create zone specific workbooks, add another workbook based on the
global workbook but with a Default Zone applied. This can be done for each zone. The dimensions displayed

in the workbook will be only those which were assigned to the same zone at the time of measurement.

Motes:

) workbook Properties
Infarmation | Calumn Mames

Mame: Basement

Defaul: Rate Library: -
Default Zone: | <ALL> -
Building 1 -
Base Date: Existing
Building 2 E

Mew Construckion
Building 3

Apartments
Units [\!3 =

10.7 Default Zone Precedence

Insert

Cancel

Dimensions are assigned to zones at the time of measurement, whilst in the Dimension View. When a
dimension is dragged and dropped into a workbook, it carries its zone property with it. The Add Quantity
box also has an optional “Zones:” selection function. The purpose of this function is to over-ride the Default
Zone setting of the workbook, such that the quantity being added can be included in a workbook with a
different Default Zone. However the dimension value will only ever be the value associated with the
selected zone, even if the Default Zone of the workbook is “All”. Consequently, it is generally not necessary
to use the zone selection function when dragging and dropping a dimension unless there is a specific
requirement to over-ride the workbook Default Zone setting for that dimension.

&J Add Quantity

Zones:

Quantity Type:
Current Walue:
Rounding:

Display Decimal Places:
Rounded Yalue:

Live Quantity Link:

Text To Be Inserked:

A ailable Selected
<ALl Fl o
<Blank: EI |i|
Aparkments —
Basement |:>:= |
Area -

11715199 —
=<
2 Decimnal Places =
0 Decimal Places -
1171.52
Ll

=rGETAREA("Basement slab",2)

Cancel
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11 Coding
(Workbooks only — not available in CostX" Takeoff 2D)

11.1 Coding

Coding allows sorting and creation of workbooks by code and printing of workbooks by code.

CostX’ allows coding on cost sheets, eg. to categorise estimate line items by element or trade; on quantity
sheets to differentiate quantities eg. by location; and on rate sheets or in rate libraries to sort rate items eg.
by labour, plant or material.

In addition, codes can also be combined with zones to add another parameter to the quantities captured.
This enables the workbooks to be further analysed.

11.2 Code Libraries

In order to utilise the coding feature in CostX’, code libraries need to be established. This initial step
provides the framework for the coding of workbooks or rate libraries. Code Libraries have two levels, a
code group and a code description. A group can contain multiple descriptions, for example both Columns
and Upper Floors can form part of the group Superstructure. Each code description must have a unique
code and it is this code that is placed in the workbook or rate library for CostX’ to reference. It is advisable
to avoid using non alphanumeric characters (& * # — %) in the code. Alphanumeric codes are clearer and
preferred. Code libraries can be setup under System Administration. Itis possible to export and import EXF
file code libraries and import code libraries from Excel’ .CSV files.

11.3 Coding Workbooks

The A column or ‘Code’ column is the most visible column to use for coding, however as this column is used
for section, page and/or item references when generating reports, eg. in a Bill of Quantities, it is advisable
to use the workbook user columns to the right such as the | or J columns for coding.

These columns can be re-named in Workbook Properties. Warkbook Properties

Information | Column Mames

Codes can be manually typed into the code column, or dragged and dropped from the
Codes tab in the Dimension Group window.

It is possible to have multiple codes in a cell, which is particularly useful in assigning the same heading to
items in different code locations. Multiple codes are separated by a semi-colon (;) in the cell. Note that an
item with two codes is replicated, not split. Therefore if concrete has been measured in m3 in an elemental
estimate and separate supply and place trade sorting is required, the code for both supply and place would
be placed after each concrete measurement. When the workbook is generated by code, a copy of the
concrete item will appear in both supply and placing, i.e.: replicated.

| =B Substructure 6,131 m2 7602 466,102
A:Code B:Description C:Quantity | D:Unit | E:Rate H:Total J:Trades

72 Compacting; Filling; Blinding with 50mm of sand 1172 m2 570 £.E30 1

23 Insitu Concrete 235

24 Inzgitu concrete construction generally 2
Simp/e trade coding in 25 M3Z2 concrete to ground beams 22 ma 251.70 5537 2

26 W32 concrete to slab on ground 235 m3 235.30 55,296 2
Column J 27 Formwork for instu concrete 3

o8 Sides of foundation not exceeding 250 mr high 366 m m 11,380 3

29 Reinforcement for insitu concrete 5

20 Bar reinfarcement in slab an ground 2110 ¢t 3,400.00 71,740 5

7 T-11 trech mesh in ground beams 10 m2 15.22 1.537 5
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11.4 Coding Rate Build-ups

The User columns are available within rate build-ups and can be coded. This is particularly useful when
using composite rates for elemental items, for example a wall rate build-up may contain timber studs
(carpentry), Linings (plasterboard) and Paint (Applied finishes). Rate build-ups can also be coded with
labour, plant and material coding. Note that the columns being used should correlate with those of the
workbook. Also see Section 14.5.

11.5 Generating Workbook Grouped by Code

TO Uti'ise the COding featu re it iS :_/ Hame Dravigs Diverson WL a Generate Workbook Grouped by Code x
£  Properties =
E T Micrasoft Sans Seri Wotkbook Propetties ok
necessary to generate a new ‘ n:é}' Promote RE‘:J“S —— Werkbook Name: [Trads 5ot |
. a - - | U= = Cancel
Wor‘kbook based on Code’ WhICh - nd‘:::x::rtk = Default Rate Library: Floor Finishes -
. . = et Default Zone:  Apartments M
is available from the drop down L Ewwt::d o Nates Generated 3/57/2008 4: 1143 Pl
enerate Standard Workbaook. .. by sorting SD Cost Plan -
menu Under‘ the ”Add” button on . | Generate Subcontractor Workbook, ., . Apartments
the WOrkbOOk rlbbon J zenerateWorkboukGrouDPTdbyCod_...
. Generate Wworkbook from Dimension
Generate workbo
Restore Workbook from Previous Re"vsv\:m...—F
After naming the new workbook Zort Spiens
Subsheets to Sort: |Cost sheets only -
it is necessary to select the rate library (if coded) to use, then Expand Lie Rate Links: Cov; 2 guaptng shests
. . Flatten Rate Sheets; il el
select which sub-sheets to sort (cost only, cost and quantity or Y T
cost and rate — depending on which levels coding has been Append Row Pethi
applied to), then the Code library and finally the Code Column, coiet CC””:ZL;“'” S
ode LIDFary: -
ie. the column in which the codes have been entered. Lss Code Group:
Code Column:  I{Userl) -
Up to four levels of coding may be specified to create a sort o Frefve

hierarchy. For each code, the relevant library and column must
be specified. If cost and rate sheets are to be sorted and the coded rate or rate build-up is linked to a rate
library, tick the “Expand Live Rate Sheets” box. If the Use Code Group box is ticked, an additional Code
Group summary level is introduced.

When “OK” is clicked, an entirely new workbook is created but the two workbooks are not linked. This is
important, as changes to either the original or the coded workbook will not affect the other. However, live
links are retained in the new workbook, so where live link information is adjusted, such as a quantity in a
dimension group, then this adjustment will be reflected in the sorted workbooks by simply doing a ‘re-calc’.
Therefore it is advisable to select a primary base workbook to which any changes will be made, and then
generate a new workbook each time a code generated workbook is required. Locking code generated
workbooks is a good measure to ensure changes are only made to the primary workbook.

All workbooks generated by code place an optional location reference in parenthesis at the end of each
description. This enables the relevant item to be located in the original workbook. Each number represents
a level or location, hence a reference (3.1) will be located in row 1 in the second level of row 3. Where a
letter is indicated, such as Q, then the item is located in the quantity sub-sheet of the relevant column.
Hence in the case of (3.1Q) the original item is located in row 1 in the quantity build-up to row 3. Tick the
“Append Row Path” box to enable this feature.

The sorting of workbooks based on code can also be carried out on workbooks that have already been
sorted.
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12 Workbook Tools
(Not available in CostX” Takeoff 2D)

12.1 Reference

On the Workbook ribbon there is a tab called “Reference”, which shows if and where : ' References

a dimension group has been used.

This can be used to check what dimension groups have or have not been used and also provides a useful
“unused dim groups” report and a “zero cost” (unpriced items) report. When a workbook is recalculated, an
Invalid Links warning identifies which cells contain a link formula for which there is no source data (eg. a
dimension group with no quantities, or an empty rate library item).

12.2 Workbook by Dimension Groups

Workbooks may be generated by Dimension Groups which can be useful if you require a copy of the
dimension groups, for referencing or for checking. It does not generate workbook items for zero quantity
dimension groups. Also see Sections 6.15 and 14.6 regarding the use of cost-coded Dimension Groups to
auto-generate priced estimates.

12.3 Locking

Workbooks may be locked under the Properties button (or double click on Workbook name) — tick the
“locked” box. This is good practice upon completion of the work and is an alternative to promoting if there
will be no further revisions. If files are to be exported for viewing it is good practice to lock or promote
them.

12.4 Named Cells

Cells within workbooks may be named so that they can be referenced via a live link in other cells in the
workbook, and by other workbooks within the same building. This is done by right clicking on the subject
cell and selecting “Name cell”

J SEB Substructure 6541 m2 5399 392,404 I
CL Columnz E541 m2 25.00 163,502
UF |Ipper Floors Name Cell -
5C Staircase E—
RE Foof Cell: oo |
B Eutemal Wwallz Mame: Substruckure - Basement | e |
g Windows

The named cell is then listed in the ‘Workbook Values” tab under the dimension groups from where it can
be dragged and dropped into any other workbook. Right click on the value to “Show Named Cell”.

Dirmension Groups Dimensions | Codes | |1 — = : | LI -
i =Workbook Total= 20,288,787 | | 15 | FT Fitm

Substructure - Basemenkt 392,404,115

Constants | Rakes | walues | Workbook Yalues

_— -

|Name £ |Walue | & GFA Budget - Basement kﬁhﬂlﬂlﬂl Marmed Cell i
(=] aFA Budgetk - Apartments 1f —
<Workbook Total > 20,288,787
Substruckure - Basement 392,404,115
+] GFA Budaget - Basement %
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12.5 Cell Protection
r “ Prokect Ce||\

Workbook cells may be locked to retain data. Use the “Protect Cell” button on the X -
Workbook ribbon for individual or groups of cells (hold left mouse click to select groups of cells).

To protect linkage to sub-sheets, select “Protect Hierarchy” from the right mouse click

menu. F iReFerences .fx
- Highlighting =
The “Highlighting” button highlights either formula cells or protected cells. " : iigi"ghtgpm S

i #  Highlight Formula Cells

Highlighting ©Ff

12.6 Rounding Options and Decimals Display

CostX’ can be set to default round up or round down at instal in Server Administration (network version) or
in CostX" Options (standalone).

[[%8 { Il vieim| Find & Rows  Columns e [[1z o7 Find & B
% Replace - - hé Replace - -
Editing : Edil
Round to Fewer Decimal Places [ Increase Decimal Places Displayed

12.7 Workbook Functions

Live links into a workbook cell can be created for a wide range of functions either by clicking the “Function”
button on the Workbooks ribbon or right mouse click “Insert Function”. Refer to the Help files for
definitions of Standard and Custom Functions.

RGN o Standard Functions
NEETCONRTANT Usage ‘fx SRS
KRETCOUNT =<GETSPACEDLEMGTF COSTX supports a range of standan Pa) AutoComplete
Contents  Search l MGETCUSTIM1 arithmetic such as SUM(), and login Function
. ggggﬁg}gmg Dimersion Gn - and the result is displayed in the c 2, futosum -
Type in the word(s] to search far: CRETHEIGHT 5, the textin the cell information pan warkbook Tools
XRETGRA
|custom functions - j EEE%E!\TAEEH‘EELL The standard functions supported in CostX can
KRETRATE Arithmetic Functi
List Topics Dizpla SGETRATEDESCRIPTION + Arithmetic Functions
g =Epay GetSpacedlLength PR T « Logical Functions
Select opic: Found: 18 WEETYOLUME + Statistical Functions
s PIC -. égga@%ﬁ?m s Date and Time Functions
Title | Location | Rank. | T P BOOKTOTAL . Tl.a)(t Fl..lnctluns-
Standard Functions Costg 1 igﬂug;‘% Spat * Financial Functions
Mew Features Cozb 2 SUMTOT Rounding Decimal Pla « IS Functions
C - ! 3 KSUMTOTATY ) o .
v . ®SUMUSER * - Indicates the function is specific to Costx @

12.8 HLOOKUP and VLOOKUP functions in workbooks

These functions exist in Microsoft Excel” and now work in CostX” in the same way, with the exception that
CostX’ does not support named ranges and so functionality in Excel’ requiring named ranges is not
supported. Their function is to search for specific information; HLOOKUP searches for data in rows and
VLOOKUP searches for data in columns.

The HLOOKUP function searches for a value in the top row of a table or an array of values, and then returns
a value in the same column from a row you specify in the table or array. The formula takes three
arguments: the value to search for, the range or array of cells to search in, and the row in the array from
which to return the result. It searches for the stipulated value in the first row of the array, and returns the
corresponding value from the specified row on the same column of the array.

A B C D E F
1 1 2 3 4 5
2 A B C D E
3 First Second Third Fourth Fifth
4 Alpha Beta Gamma Delta Epsilon
5
g 45
7
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=HLOOKUP(3,A1:E4,3) returns "Third"
=HLOOKUP("B",A2:E4,3) returns "Beta"

=HLOOKUP(A6,A1:E4,4,FALSE) returns the #N/A! error as there is no exact match in row 1 for the search
value in cell A6

=HLOOKUP(A6,A1:E4,4, TRUE) returns "Delta" as 4 in row 1 is the largest value less than the search value in
cell A6

The VLOOKUP function can be used to search the first column of a range of cells, and then return a value
from any cell on the same row of the range. The formula takes three arguments: the value to search for,
the range or array of cells to search in, and the column in the array from which to return the result. It
searches for the stipulated value in the first column of the array, and returns the corresponding value from
the specified column on the same row of the array.

A B C D E F G
1 1 A First Alpha 6
2 2 B Second Beta
3 3 C Third Gamma
4 4 D Fourth Delta
5 b E Fifth Epsilon
6

=VLOOKUP(3,A1:D5,3) returns "Third"

=VLOOKUP("B",B1:D5,3) returns "Beta"

=VLOOKUP(F1,A1:D5,4,FALSE) returns the #N/A! error as there is no exact match in column A for the search
value in cell F1

=VLOOKUP(F1,A1:D5,4,TRUE) returns "Epsilon" as 5 in column A is the largest value less than the search
value in cell F1

12.9 Secondary Quantities

CostX” workbooks can automatically display secondary quantities appended to workbook descriptions, such
as the area of a slab measured by volume, or the lengths of steel members measured by tonnage. This
feature is controlled by a simple right mouse click command in the cost sheet (thus allowing multiple cells to
be selected), or the Secondary Quantities tab in the Qty sheet. The Exclude Row button allows rows to be
selected for exclusion from the secondary calculation.

REINFORCED INSITU CONCRETE M32

Secondary Quantity Area Fad footing placed between excavated faces :[5 no] B m3
) Counk Ground beam placed between excavated faces 3 m3
Prokect Hierarchy
Length Breakdown  Padestal :[22 Mo 2 m3
Length Slab on ground 100-200 thick including thickenings 16 w3
Hide Riow v None (5471 m2] m
Hide Column on Current Level Wl Area Slab on ground 100-200 thick including thickenings 10 w3
Vi e am AN e laid to falls :[398 m2]
COLUMNS
- '
. Exclude Type: Area IZ| % 75 % 4 SHS column :[5/3.2] 1421 ¢t
Quantity Shest Ron o 89 % 35 SHS column [12/36 5/4.2 16/6.3] 19892 t
2Conaal
Secondary Quantities tgggﬂ} Eleskiony 100 & 4 SHS colurmn :[4/6.0 5/6.3 3/6.5 2/6.8] BR.25 t
Dimension Yiew | none 125 x 4 5H5 column :[6/8.5 4/3.2] 87.80 t

wall area

Winrkhnnke
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13 Reports
(Not available in CostX” Takeoff 2D)
There are a number of options available to create report output from CostX".
Drawings Dirnensions Fevisions

13.1 Drawing Reports ‘ = ‘ i3 Calbrate x A

& S I’ Calibrate ¥ &
The Reports button on the Drawings ribbon provides a means to print the s Re'{”ts[\ SOME ke
drawing window display to a report or publish a PDF or DWF. Reports can be 3 PrinbCraving Window ko Report...
printed to hard copy, PDF or to a selection of file types. G [ | Publsh Drawing Window to EOF .

Modd M Publish Drawing ko DWF...
13.2 Export Dimensions to Excel® PRy Cimensions

]Eﬂ Properties
The Export button on the Dimensions ribbon will export Dimension Groups 15 Copy T
and dimensions to an Excel” spreadsheet. 1§ Export T s

'/' Hormne: Drawings Dirmensions Revisions “Warkbooks
13.3 Export Workbook
. . . sfaiceciies =J Hr Microsoft Sans Serif - 8
The Export button on the Workbooks ribbon provides options l}' ransts | s R
T —— EROMES | qIE = F| /|
to export workbooks to a variety of third party applications. eeeere |
Ly Exportv&forkbookto Buildsoft Job... Format
1gid A Export Workbook ta DataBuild Bill...
13.4’ WOI‘kbOOk ReportS bot A Export workbook to Excel... al &
. . e Export Workbook bo Primavera P&, ..

The Reports button on the Workbooks ribbon contains three
options. The “Print Current Sheet to Report” will print the currently displayed B O

Cost, Qty or Rate sheet.

The “Print Multiple Workbooks” option allows any or all workbooks within the
Building to be selected and the content at each workbook level either merged
or itemised in a consolidated report. “Print Workbook to Report” applies only

to the currently selected Workbook.

]J T Microsoft Sans Serif

'Reports' ‘B I U|=

int Woarkbook to Report...

i
3 Print Mulkiple Workhooks, .,
|

|| Print Current Sheet to Repart,.,

In both cases, the required report output is selected from the Reports window, which contains a listing of

available Reports. These Reports are actually templates which contain formatting properties which
determine report content and layout. By editing these templates, it is possible to manipulate the report
output. CostX” ships with a selection of default Reports which users can copy and edit to suit their
requirements. Report templates can also be exported and imported (main menu options “Import CostX
Data” and “Export Report to EXF”) which is useful for sharing and also for archiving of job-specific reports

rather than keeping them in the Reports list.

&2 Reports

Reports | Report Suites

Drag & column header here to group by Ehat column

|Name

¢ |Title

Bill of Quantities - 2 Levels
Bill of Quantities - 3 Levels
Bill of Quantities {Classic)
Elemental Surmmary
Elemental Surmmary Level 1

Bill of Quantities
Bill of Quantities
Bill of Quantities
Elemental Summary
Elemental Summary

{ Irmport Costy Data, ., 3

» Export % »
o
£t

Export
Syskem Administrat;
LYSLEM ANMINSSHON e otk Cost daka such

projects, and reparts,
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The Report Suites tab allows you to insert a Suite to enable reports selected from the Reports list to be
grouped as a Suite and printed as a batch from single mouse click.

Reporks | Report Suites | & msert |
Hame: Description ———
‘ | \ 3 Edit |
Trade Repart Suite St |
Report Suite Details x
Reeport Sulte Properties [ et |
Mame: Trade Report Suite |7|‘
Cancel
Description: L —— |
Reports
avalable Selected
Subcantractor Comparisor a Trade Summary
Subcontractor Comparisar Trade Detal
Subcontractar Comparisar
Siihranbrarkar Camnavizan

13.5 Standard, Custom and System Reports

CostX has three types of report, namely “Standard”, “Custom” and “System”. The format and configuration
of these reports is managed by two separate and discrete report writers.

The “Standard” Report Writer allows default Standard reports shipped with CostX" to be edited to suit user
requirements. The editing tools allow a degree of customization but only within defined parameters.

The “Custom” Report Builder allows fully customized reports to be designed from scratch and for existing
Custom reports to be edited.

A “System” report is a default “Custom” report shipped with CostX". “System” reports cannot be edited, but
they can be copied as a Custom report which can then be edited.

Standard and Custom reports are not interchangeable and one cannot be converted to another.
The type of report is shown in the Reports list.

The following Reports list is the default set that ships with CostX . In addition, two sample Standard report
templates are included with the CostX~ download package as EXF files that can be imported into CostX .
These are called Bill of Quantities Classic and Quantity Breakdowns Detail.

& Reports - A x

Reports | Repart Suites | dh Insert |

Drag a column header here to group by that column | &, Edit |

| % Delete |
1 z

Eill of Quantities - 3 Levels Eill of Quankities Standard 1 3 | Generate |
Eill of Quantities {Classic) Eill of Quankities Swstem 1 z

Elemental Summary Elemental Summary Swstem 1 1 | By Capy |
Elemental Summary Lewvel 1 Elemental Summary Standard 1 1
Elemental Summary Lewvel 2 Elemental Summary Standard z z
Subcontractor Comparison: 10 Subcontractors Subcontrackor Comparison Swstem 1 2
Subcontractor Comparison: 10 Subs (Extended)  Subcontractor Comparison Swstem 1 z

Subcontractor Comparison: 6 Subcontractars Subcontractor Comparison Swstem 1 2 |Q|DT|

Subcontractor Comparison: 6 Subs (Extended) Subcontractor Comparison Swskem 1 2| ———

Subcontractor Percentages: 10 Subcantractors Subcontractor Comparison Summary Swstem 1 1 | Help |
Subcontractor Percentages: & Subcontractors Subcontractor Comparison Summary Swstem 1 1
Subcontractor Surmmary Subcontractor Comparison Summary Swstem 1 1
Subcontractor Surmmary: 10 Subcontractors Subcontractor Comparison Summary Swstem 1 1
Subcontractor Surmmary: 10 Subs (Extended) Subcontractor Comparison Summary Swskem 1 1
Subcontractor Summary: & Subcontractors Subcontractor Comparison Summary Swstem 1 1
Subcontractor Summary: & Subcontractors Type 2 Subcontractor Comparison Summary Swstem 1 1
Subcontractor Summary: & Subs (Extended) Subcontractor Comparison Summary Swskem 1 1
Trade Breakup Trade Breakup Standard 1 3
Trade Detail Trade Detail Standard 1 H
Trade Summary Trade Summary Standard 1 1
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13.6 How to Copy a Report

In the reports list, click on a report title to select it, then use the “Copy” button.

EQ Reports - =X
Reports | Report Suites | dh Insert |
rFs
Drag a column header here to group by that column | <, Edit |
| % Delete |
1 1
Elermental Summary Lewel 2 Elermental Surmmary Skandard 2 2 | Generate |
Cuantity Breakdowns Cetail Cuankity Breakdowns Skandard 1 3 B,
Subcontractor Comparison: 10 Subcontrackors Subcontractor Comparison Swstem 1 2 capy %
Suheanby ackor Carnmaricnne 10 S0hke R vkandad Cuheanby acbor T arnm arie on Suckan 1 el B

This will bring up the “Insert Report” screen, which allows you to insert some high level properties for the
new report. Then click “Next”.

B2 Insert Report - = x

Mame: Elemental Summary - Copy |

[exk |
Title:  Elemental Summary JE—
| Cancel |
Type: |Custom Report - —

‘Warkbook Data
From Level: 1 -

Tolevel: 1 -
Include Rate Sheets:
Include Gty Sheets:
Previous Revision:

Subcontractor:

Filker
Show Elank Lines: ¥

Show Emply Groups:
Show Zero Value Lines: |V

Filter by Code:

Codes ko Show:

Name: The name of the report that will be used in the report listing and in the EXF table of contents if the
report is exported.

Title: The title of the report that will be available as the TITLE keyword. This value can be adjusted by end
users on the generate screen.

Editing Access: Are other users able to modify the report?

Type: The type of the report — standard or custom. This cannot be changed when copying a report, but can
be changed when inserting a new, blank report.

From Level: The workbook level from which data will be available in the report.

To Level: The workbook level to which data will be available in the report excluding any quantity or rate
sheets.

Include Rate Sheets: Include the contents of the rate sheets in the report data.
Include Qty Sheets: Include the contents of the quantity sheets in the report data.

Previous Revison: Include columns for the values of the fields at the previous revision, as well as the
variance from the previous revision, in the report data.

Subcontractor: Include columns for the subcontractor comparisons workbook reports.
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13.7 How to modify a Standard Report

Click on a Standard report title to select it, and then use the “Edit” button. It is not obligatory, but may be

worthwhile to copy the report first, so that the default format is retained.

&2 Reports - =2 x
Reports | Report Sutes |m|
Y
Drag a column header here to group by that colurn & Edit [
Marne Title |Repu:urt Twpe |Fr|:|m |T|:| | 3 | % Delste |
Elernental Comparison with Variance  Elemental Comparison with Wariance  Standard 1 1
Elermental Summary Elermnental Surnmary Syskem 1 1 | Generate |
Elermental Summary Lewvel 1 Elemental Surmmary
Elernental Summary Level 2 Elemental Surnmary Standard z z | i Copy |
Cuantity Breakdowns Detail Cuantity Breakdowns Standard 1 -

The Report Properties box will open. Each of the tabs contains various settings to configure a particular set

of properties. Refer to CostX’ Help for details of how to manipulate each of the Report Properties tabs.

Note that whilst editing report properties, the report can be previewed at any time but this does not save
the settings. The Update button must be used to save the edited report properties. Note also the ability to

Filter reports by Code.

Report Properties

Data Grouping || Page Lavout | Header | Columns | Fooker

Name: |Elemental Summary Lewvel 1

workbook Data
From Level: 1 -
Tolevel 1 -

Include Rate Sheets:

Include Qb Sheets:

Columns
Awailable Selected
Autocode Code -
Previous Quantity @ | i | Descripkion
Previous Unit %o of Cost
Previous Rate == | Coskfunit
Previous Subkatal — Quankity
Previous Factar | - | Uniit
Prewious Tokal — Rate
Variance Quantity |;| Subkatal
Variance Rate | Factor -
| Lp | Down |
Filter
Show Blank Lines: v
Show Emply Groups:
Show Zero Value Lines: Y

Filker by Code:

Codes to Show:

x
| E? CostX Help

| Update

— & (%)
| Cancel | Hide  Locate  Back Stop Refresh Print Options
S — | »||| There are several tabs which allow different settings
| T | = table below for detailed information about the setting
[ Tab Description
Data Basic settings for the repol
deep the report should be.
[
r Grouping Grouping and collections of
Page Layout Set the margins, paper size
Header Options for the report heac
Allows column heading, col
Columns
each column.
Footer Allows the settings for the
— page totals and fonts etc.
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13.8 How to customise a System or Custom Report.

System reports are default templates which are fixed and cannot be edited. First copy and re-name the
System report. The re-named report will be in Custom format.

Click on a Custom report title to select it, and then use the “Edit” button to open the Custom Report
Designer screen. For more information, refer to the CostX~ Custom Reports Guide.

&3 Reports

Reports | Report Suites

Drag a column header here to group by that column

- |

| gF Insert |
&, Edit

Mame

/| Title

Report Type |Fr0m

Elermental Summaty

Elemental Surmaty
Elemental Summary

Elemental Summary

Syskerm 1
Custom
Standard

| 5% Delete

| Generate |

L

Ll B e

Fie Edt Report View Help

L 2@nml e G ks
T Arial -a - B I U T A
k Code |Data  Pagel |
g . i
~ [E- 2 Pagel ~ Data | variatles | Functions | Classes |
Q | £ PageHeader (=1 Useraz (as Text) ~
T ﬁ TitleText (=1 User42 (s humber)
ReportDetaiisLefiLi E
1 2 P o PageHeader: PageHeader ] tserd3 (as Texty
# ReportDetaisRightlin ] Usere3 (as humber)
=E A ProjectCaption _ [E] Userd4 (as Text)
A A ProjectText [=] Userd4 (as Humber)
A GuikingCaption ] Userds (as Text)
i~ A BuildingText 0 (=] User4s (as Number)
Ep & Dokt - " Details: [DETAILS] (5] Userds (as Text)
DetailsText o = e (5] Userds (as humber)
= 7 ReportDetailsTopline _ =] Userd7 (as Text)
= 1 ReportDetallsBlockBottom [ 2] User47 (as Number)
-/ ReportDetailsBottomLine [Z] Userda (as Text)
= 7 ReportDetailsBottomLeftLine - =] Userds (as Number)
7 ReportDetalsBottomRightline @ P e e P e P e e e . e PP PP P P Sy ey e 2] Userda (as Texth
/] == ColumnHeadings - Child: ColumnHeadings =] Userdd (as Humber)
[ ColumnHeadkrsBackground " e =1 Userso (as Text)
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: CostPerUnitColumnHeading - MasterData; WorkbookLevel1Data | Workbook Level | (=] Previous Revision Line Mumber
QuankityCalumnHe-ading o I TR DUOR LEvET " F LeveT], . T LEver - FLeve CEveT =] Parent Warksheet Ke:
A Lottt ioadng i O I T1%] F ot QuantitLevel o ore 1. 'Subtota [F ero . o %Lm e o 4
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Menu bar: provides access to options, help, etc.

Object Toolbar: allows you to create new report objects

Toolbars: provides functions to allow you to modify existing report objects

Report Tree: shows the objects that exist in the current report

Object Inspector: allows you to see the properties of existing report objects

Design Workspace: shows the layout of the current report “page”. The tabs above the report tree allow

you to switch between the pages of the report, the data area, and the code associated with the report.

tabs above the data tree allow you to view the various kinds of data you can use.

Data Tree: shows available data that can be dragged and dropped to create new report objects. The
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CostX’ Custom Reports Gu

ide

The CostX’ Custom Report Builder allows fully customizable and programmable report templates to be
created. The CostX’ Custom Reports Guide provides guidance on the use of the Custom Report Builder and
covers the most commonly required customisations. For more advanced functions including programming

script, refer to the FastRep

ort 4 User’s Manual.

COSTX® CUSTOM
REPORTS GUIDE

COST g

exsactal

FastReport 4 User’s Manual.

FastReport 4 is the underlying report builder engine to the CostX” Custom Report Builder. A comprehensive
user’s manual PDF document is included in the CostX installation folder.

Bookmarks [

=

=L B

N Designar

[P creating reports

[F Groups and aggregates
[P Formatting, highlighting

[P mested reports
{subreports)

[P script

[P cross-tab reports
[P charts

[P Dot-Matrix reparts
[P Dialogue forms

Q

[P Report inheritance
[P wizards
EP Report viewing, printing

[P Data access components| B

FastReport 4
User's Manual

] UserManual-en.pdf - Adobe Reader | lgj
»
@ @ @ B @ ‘ {217 ‘ ‘ @ = Tools Sign Comment

and export
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14 Rate Libraries
(Not available in CostX" Takeoff 2D)

14.1 Rate Libraries

Through the use of rate libraries it is possible to link items measured in an estimate to rates in a library. As
a result, the rate cell in the workbook may be populated with an “XGetRate” formula and shown in green
(live linked). When rate libraries get updated, all “XGetRate” cells will automatically update (unless locked).
If rates are to be manually amended then simply overwrite the formula by entering the rate. Alternatively,
rates can be simply manually input into the workbook without the use of libraries, or can be built up by
drilling down to a Rate Sheet by double-clicking on the rate cell.

“XGetRate” links can be added into a workbook using the Edit function from the Function button or right
mouse click, and may also be dragged and dropped from the Rates tab in the Dimension Group window. If
the rate is dropped into the Description column B a line item will be created. However, if it is dropped into
the rate column E only the rate will be entered into the destination cell.

A rate code can also be inserted into any cell which the rate column can reference with the formula
“XGETRATE(cell ref)”. This will return the relevant rate in the rate column.

Dirnensian Groups Dimensions Codes Zonskants
Rates Yalues Warkbook Values Phrasealogies

Click to Filter

Code Descripkion Rake
=) Costx Demo DD Rates
=] Comp-Carpel & Wirel

Z-Edge Edge fixed carpeting S0/20 wool/nyvlan mix Fixed a4, 53
C-Blumir Aluminiurn Flooring division strips 18.50
ACode, B-Description | C:Quantity | D:Unit| E-Rate | F:
|
] |
£ Add Rate - =2

Ruate Library:

Item Code:

Description:  Edge fixed carpeting S0/20
woalfnylon mix Fixed with
gripper rods including heawy
duky rubber underlay

| Rake: per | Use
Round: ¥

Live Rate Link: &

B:Descrption C:Quantity | D:Unit | E:Rate F

Edge fived carpeting 80/20 wool/nplon mis fised
with gripper rods including heawy duty bber me B4.83
. underlay

1

u
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All rates are assigned to a Location and only rates with the same Location as the active Project, or rates in
<Default Location>, can be accessed.

Different rate libraries can be selected in Workbook properties, eg. to enable pricing from alternate price
lists.

Workbook Properties
Information | Column Mames

Mame: 04 DD Cost Plan

Default Rate Library: | seEsas=lytay s sl =
Default Zone: Coskis Demo Apartment Rates ]

Costy Demao Basement Rates

Costx Demo ELIR, Rates

Motes: |Costk Demo GFA Rakes E|

Base Date:

Rate Libraries may be created from scratch by using the “Insert” button and manually creating the
individual rate items, or can be imported in a variety of formats. Under System Administration, select
“Costing”, “Rate Libraries”, “Import”.

§| [ Import vl
[
Rate Librares .
, Import Buildsoft Price List. ..
ﬁﬁﬁ : Import Rate Library from C21 Summary, ..
Subcontactars ! Import Rate Library from C3Y, ..
- Impart Rate Library fram CxF
T . ]
Project |
Meazurement |
Costing

14.2 To Manually Create a Rate Library

To create a rate library enter System Administration. Click the Rate Libraries button under “Costing” and
select “Insert”. In the dialog enter a name for the rate library and select the upper Insert button to save
the rate library to the system.

Reopen this new rate library by double clicking on it or by clicking Edit. When the rate library is open select
the Insert button to create rate items.

Enter the code for the rate and set the location. Make sure the location is the same as the project location
you wish to use it in. <Default Location> can be accessed by all projects, ie. all locations.

The description may be as brief or detailed as you wish. When the rate is added to the workbook, the
description can be brought in at the same time so having comprehensive descriptions can be worthwhile.
The rate group is optional but will allow multiple rates to be grouped together for organisation purposes,
which can be very helpful with extensive rate libraries. The unit of measure can be typed in or selected
from the pull down of the UOM. The rate can be directly entered as a numerical value, or the rate
calculation icon clicked on to insert a rate build-up. (See 14.4 below).

To complete the rate calculation click Update, and to add the rate to the rate library select the Insert
button.
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14.3 Importing a Rate Library from Excel® (CSV)

Within Excel the rate list you wish to import must be in a specific format. Each rate must be on a separate
line, and each line must include rate data in the following order:

Item Code, Description, Rate Group, UOM, Rate, Location

No headings defining the fields are required. Rates should be entered from the first line. The Item Code is
the only mandatory field. Fields that are blank (except Location) cannot be omitted, ie. must be left blank.

Additional fields after the Location field are ignored.

134770 METAL PELMET UP18 DOOR JAMBS no 30.23
121200 19¥12 FJ PINE MOULDINGS m 0.79
121250 31X12 FJ PINE MOULDINGS m 0.74
121290 42X12 FJ PINE MOULDINGS m 1.03
121330 68X12 FJ PINE MOULDINGS m 1.46
121380 33X12 FJ PINE MOULDINGS m 2.14
121420 116X12 FJ PINE MOULDINGS m 2.939

Rates that contain letters or other illegal characters are imported as zero (0).

Once the excel sheet is correctly formatted it should be “Saved As” “Other Formats” and saved as a .csv
(Comma delimited) file, then you can import it into CostX .

@
: ! Bookl . xlsx
j . Save a copy of the document ]
= cel Workboo ka H
~ G :--e“vhve -.\flkh:-:nklnthe defautt file = % | Exrel Workhook I:*.}(lsle
7 Open format, -
[y Excel Macro-Enabled Workbook —] xML SDreadshEEt 2003 {*.xmlj
e ]| save the workhook in the XML-based an .
bl ERE A | crosoft Excel 50095 Warkbook (*. xls
B e | ) S e ot | Lo (Comma delimited) (4 csv)
aptimized for fast loading and saving. FEII"ITIEIttEIj Text {SDEIEE lelIITIItEl:I:l |:*.|:II'I'I:|
{ Excel 97-2003 Worknook .
U e v | ) e e iy Texk (Macinkosh) (% bxt)
compatible with Excel 97-2003.
2 e v | = ’ Texk (MS-D05) (*. bk
- o FEind add-ins for other file formats
ﬁﬁa Send b | p—] Other Formats
H Open the Save As dialog boxta select fram
ll possidle file types.
L7 Pubiish » I
- Save As [F12)
5 |' i
' Close

-

Rate libraries can also be exported to CSV. This can be used to export, copy and edit, | ey |:|
(for example to a different Location) and then re-import rate libraries, The name of the
re-import must be different to the existing library, or alternatively delete the existing
rate library before re-importing the amended version if it is to be over-written. sk

An Update button allows a selected Rate Library to be updated with additional or
edited data from a CSV file without the need to delete and replace it. CostX” will compare the contents of

the CSV Update to the existing Rate Library and all new data will be added and existing unchanged data will
remain untouched.

| Export |:|

Rate libraries can be exported as a CostX~ EXF file for archival purposes or to share with other CostX" users.




ADVANCED MANUAL Rate Libraries

14.4 Rate Build-Ups

Rate values may be built up or calculated in the Rate Calculation spreadsheet which is accessed by clicking
the spreadsheet button in the Rate field of the Rate Properties box.

Rate Calculation
Blare Eloor Fipich, 1
Rate Properties al | Cell = Rate = 45.00 |
Rate Lig R ]
Rate Library: Floor Finishes A:Code | B:Description | C:Quantity | D:Unit = E:Rate F:Factor G:Total = |
a Item Code: ok | 1 I
Location: |<Default Location>
ol ocation; | <Default Location 2 supply 1.00 m2 30.00 30,00
Desctiption: ool carpst on underl . 3
Fiter escription: Wol carpat an Lndarlay Lfloor 030 hr 50.00 1500 |=
3 | Laver
Ttem Codi
(=) Laocati 4
pk . 5
Tls Rate Group:
UoM: m2 - 6 -
Rate: 45,0000 I% W/ 4 W} Rate £ Calc 4 il | 3

Note that when in the Rate Calculation sheet it is possible to insert a rate (right click “Insert Rate”) from
another library to create a hierarchy — for example, a rate calculation could include labour or material rates
from other libraries. If the labour item is updated in the labour library, the rate calculation in this library is
automatically updated when the rate library is recalculated.

Rate build-ups can be included in Excel’ CSV imports/exports, in which case an additional column is inserted
on the left with an item code | for the line item, immediately followed by B for the associated Build-Up items.

A B C D E F G H
1 32mpaslab  32mpa slab Concrete m3 244.38 <Default Location=
Supply 1.05 m3 154 1.03
B Pump 1m3 22

14.5 Rate Functions in Workbooks

Rate build-ups can be dragged and dropped into a Rate Sheet in a workbook. First open the Rate Sheet for
the subject line item. Then drag and drop the library rate into column E in the Rate Sheet but before
releasing the mouse click, hold the keyboard Alt key, then release. The rate calculation items will be
inserted into the Rate Sheet.

It is also possible to copy and paste Rate Calculation items into a workbook Rate Sheet. Select a live rate,
open the Rate Properties (use the Show Source button or right click Edit Rate), and open the Rate
Calculation.

Hold left click and drag the mouse over the cells in the Rate Calculation that you wish to copy, then copy,
close the Rate Calculation and Rate Properties boxes, then paste directly into the workbook Rate Sheet.

Rate build-ups can also be coded for sorting purposes (refer Section 11).

Rate Calculation
L) Cell = Rate = 251.70
A:Code B:Description C:Quantity | D:Unit | E:Rate F:Factor G:Total H:Include 1
M-
Concrete
2 Conciets C20, 20mm Aggiegels 100 m3 14200 1.20000 17040 17040 mat
Agaregat
1 e
L Labourer 120 ke 45.00 54.00 54.00 lab
2 | Labourer
L- —
Chargeh Chargehand 080 b 4500 2250 2250 lab @] 2 Insitu Cancrete
3 ;nd A:Code B:Description F:Subtotal | |
Compres  Compressor 0.03 week 100,00 3.00 3.00 plant 1 |[lab Labour sznd
4 | s 2 plant Plant 16,979
5 P-Poker Poker 003 week E0.00 1.80 1.80 plant g |mat Materials 470913
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Rate calculations carried out in the user columns of a workbook Rate Sheet can be summarised on the
parent Cost Sheet by using the “XSUMRATEUSER(Column)” function in a Cost Sheet cell, which will carry

the total of the nominated user column up from the Rate Sheet onto the Cost Sheet. Note that in the

formula the column numbering starts at column | which being the first user column is column 1; Jis 2, K is 3

and so on. Also note the use of IF statements and the re-naming of workbook columns in the following

example.
L1 Cell = =IF{I1="mat"H1,™) Total = 18,525,970
Code Descripti& Quantity Unit Rate Sub-Total Factor Total
# | SB Substructure 7,933 m2 59.45 471,639 471,639
24 M32 concrete to ground beams 22 'm3 251.70 5,537 5,537
B:Description C:Quantity | D:Unit | E:Rate F-Factor G:Total H:Include I:LPM K-Lab L-Mat M:Plant
Concrete C20, 20mm 100 m3 14200 120000 170.40 17040 mat 17040
Agaregate
1
2 Labourer 120 hr 45.00 H.00 .00 lab h.00
Chargehand 050 hr 45.00 2250 2250 lab 2250
3
Compressor 0.03 week 100.00 3.00 3.00 plart 3.00
4
5 | Poker 0.03 week &0.00 1.80 1.80 plart 1.80
6
M| 4| » M} Rate i Calc L i
L5& Cell = =XSUMRATEUSER(4) Total = 18,526,970
Code Descripti(% Quantity Unit Rate Sub-Total Factor Total
J @ | B Substructure 7,933 \m2 59.45 471,639 471,639
: B:Description C:Quantity | D:Unit E:Rate F:Subtotal | G:Factor H:Total I:LPM K:Lab L:Mat M:Plant
55
56 | M32 concrete to ground beams 22 m3 25170 5537 5,537 76.50 170.40 480
M|4| ¥ M" Cost ;Calc 4 il |

14.6 Rate Descriptions in workbooks

Rate descriptions can be auto-inserted into workbooks
either via a Dimension Group drag-and-drop option, or
when creating a workbook from Dimension Groups. To
use this function, the rate codes should be used to name
the Dimension Groups. Then, when dragging and
dropping a Dimension Group, simply tick the “Use Rate
Description:” box in the Add Quantity dialogue box. The
Dimension group name (which will be the rate code) will
be inserted into the A:Code workbook column, and a
formula will be inserted into the C:Description column
(XGETRATEDESCRIPTION(A1)) which will link to the
relevant description for that code in the Rate Library,
and into the E:Rate column (XGETRATE(A1)) which will
link to the relevant rate for that code in the Rate Library.
This allows a fully priced estimate item with full
description to be automatically created when the
Dimension Group is dragged and dropped.

& Add Quantity

Description:

Zones:

Quantity Type:
Current Value:
Rounding:

Display Decimal Places:

Rounded Value:

Use Rate Description:

Rate Library:

Item Code:
Library Rate:
Rate:

Factor:

Live Quantity Link:
Live Rate Link:

Text To Be Inserted:

01,11.21,11.09.07.02.06

Available Selected

<ALL> e
¥ | >

Count -
-
7

2 Decimal Places = |

0 Dedmal Places ~ =

7

Costx Demo DD Rates -

| .

0,00 per

1.0000

=XGETCOUNT("01.11.21.11.09.07.02.0¢

Update

Cancel
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When creating a workbook from the Dimension groups, use the Generate Workbook from Dimension

Groups menu option.

] F —

Eﬁ LS _‘J T Microsoft Sans Serr
Add | . B Reports ul=
¢ [ Exparis F" B I 0 =

& Add Workbook... ]

I~ | Copy Workbook...
Generate Subcontractor Workbook...
.'.f, Generate Workbook Grouped by Code..,

' 4 Generate Werkbook frem Dimension Groups... l},

Then select the Rate Description option from the drop-down menu in the “Description From:” box in the

Workbook Properties dialogue box.

Workbook Properties
Workbook Mame: Warkbook with Rate Library Descriptions
Breakdown by: Dimension group folder -
Default Rate Library: -

Default Zone: <ALL> -

Indude Zones: Available Selected

Apartments & ——
Basement g
SITE f—
02 - Floor ==
Roof L
01 -Entry Le <
03 - Floor L1
Garage Floo
Ground Floo
First Floor ¥

Motes:

Description From:

Generated 20/08/2013 2:21:25FM

Rate Description -

Fill Code Column:

Create Missing Rates:
Live Quantity Link: |
Live Rate Link: [

Expand Live Rate Links:

Round Up Quantities: |

Cancel

The Fill Code Column box will insert the rate code (Dimension Group name) into the A:Code workbook

column.

The Create Missing Rates box will insert a rate item into the Rate Library for any code which does not

currently exist in the Rate Library. The rate item can then be edited to include the missing data.

The Live Quantity Link and Live Rate Link boxes will maintain the workbook linkages to Dimension Groups

and Rate Libraries.

The Expand Live Rate Links will insert any rate build-ups into the underlying rate sheet under the rate cell.
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14.7 Project-Specific Rate Libraries

If it is required to edit particular rates in the library for a specific project, copy the library and re-name it

with the name of the project, then edit the copy. To limit the number of libraries in the database, the

Impork F‘ ”

project libraries can be exported and filed with the project files.

14.8 Import Buildsoft Price List

. . . . o . Irport Buildsaft Price Lisk. ..
There are various options when importing a price list from Buildsoft. Tmpart Rake Library From C21 mn

The “Import Trades To” option allows the BS trades to be

imported into either the description or rate group columns in Rate Library Properties
® .
the CostX Rate Library. Rate Library Mame: Sample
Location:  =Default Location = -

If the BS rate build-up has separate labour and material
i . ® Maotes: Imported From CiYCostx3,.50

columns, these will be aggregated into the CostX rate column \PriceList PO

ass two separate line items. The Add LM Codes tick box will

insert LAB and MAT codes into the CostX rate calculation sheet

and these can be used for coding purposes (Refer Section 11).

. ) Import Trades To:  Description
The @@ References option allows BS job references to Global

Sheet items to be imported either as numbers or as an Add LM Codes: "ot GroUp
XGETVALUE formula which creates a link to a CostX~ Value. By @@ References: Impart as KGETWALLE formula =
ticking the Add Missing Values box, a CostX’ Value is add Missing Yalues: [V

automatically created for each @@ reference.

These are created as CostX Global Values, which the user can then edit as Project Values by creating a
Project Value using the same Value name.

14.9 CostX® Values

Values can represent any numeric amount that you wish to reference in workbooks. For example, Values
may represent percentage factors, allowances, GFA values, and even boolean values that are used in
conditional 'lIf' functions in workbooks (use 1 and 0 to represent true and false). Values are live linked so
will update in workbooks when they are adjusted.

Values can be established on a Global or Project basis, or both. Global Values are created in System
Administration. Project values can be assigned as a Project Property at any time. If given the same name,
Project Values take precedence over Global Values. Hence, a Global Value can be established at a default
amount with live-links pre-established in workbook templates, but can then be overwritten as a Project
Value for specific projects.

System Administration

Costing Values
- N Praoject Values | Zones | Users | Update |
Marme - -
Fate Libraries [+ Mark ups Fnlder i | EEI'II:E-'I |

[+ Misc, Materials Allowance
ﬁﬁ [+] Rate Adjustments
(+] Waske Fackors |NEII'I'IE! ¢ "."a|l.IE! |
Subcontractors
Haligs gr Insert
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15 Exporting and Importing

15.1 Exporting Projects and Buildings

Exporting allows CostX jobs to be shared with other users or for viewing with the free CostX" Viewer. It
also means that finished projects may be exported to a separate archive server to reduce the size of the
CostX’ database. If desired, first lock the workbooks then under the Main Menu click the “Export” button.
Export options are on the Main menu, alternatively Projects may be Exported or Imported using the
relevant buttons in the Projects section of System Administration. Once exported to a secure server, the
Project may be deleted from System Administration. A prompt will ask if it is to be exported first. It can
always be imported back in the future.

The content of the exported file may be customised as shown below, and password protection is optional.
The CostX’ Viewer Only box may be ticked to restrict access to the file to the Viewer only.

@ &2 Export Building Options - B X
- Herne Fir natirine Miirnarinne Rsicinne Wikt
] - Export Type: Custom {Selected data) ‘R | oF |
--‘EE} e Building. . ﬁ Export Building to EXF... — Mormal {4l _da_ta)
= Restrictions External (Mirimal data] = | Cancel |
T B CLston (Selected data)
Open Building. . Password:
- - Export Project to EXF... Confirm Password:
:, j Copy Building. .. Coski Yiewer Only:
1 \* Export Report ko EXF... Include
‘g(' Delete Euilding. . T all Revisions: |V
Drawings: ¥
Merge Building 3
Drawing Files: &
Show Properties 3 Dimensions: [V
Live Links: |V
Close Building Quantity Breakdowns: |V
Rate Breakdowns: |V
( Import Costs Data. .. » elect Workbooks
Workbooks: Available Selected
" EraT » |T| GFA Elernental
- % [

15.2 Importing Building with Drawing Files

Imports a building and prompts for a Project to attach it to. Therefore you need to set up a recipient Project
before the import. You will be prompted to nominate a separate folder to place the drawing files.

15.3 Exporting and Importing Reports

Reports may be exported (Export Report) and imported (Import CostX Data). This is useful for circulating
standard reports between standalone users. It also allows job specific reports to be exported to a separate
job file so that the Reports window does not become too crowded.

100
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16 Integration into CostXL

(Only available with Network versions of CostX’)

CostXL is an Excel Add-In which allows data in CostX" to be accessed and live linked within an Excel’
spreadsheet. CostXL supports Excel’ 2007, 2010 and 2013 in 32 Bit and 2013 in 64 Bit.

16.1 Opening CostXL

After installing CostXL a new ribbon toolbar section is placed on the Data ribbon in Excel’.

Data Review View

_-g] Conlﬁctions = Project ] Refresh
2" Properties = Building S Wizard
1 Connect
=4 Edit Links - Revision =5 Auto Drop
—onnections CostiL

Clicking the Connect button automatically connects to the CostX"

e |

check the Save For Automatic Connection box if you wish these Lo ]

v Save for automatic connection e\/ac:'al
details to be used by default, then click OK. d

After connecting you are able to select the Project, Building and Revision that you wish to access.

Project Demo Templates hd
Building Apartment Example hd
[Connect|

- Revision 2. Revised Tower Plan -
CostXL

database using the last saved user login details. If you wish to login as
a different user click on the drop down arrow of the Connect button
and select Manual Connect, then enter a username and password, Passwod

To view the selected building data click on the ‘Show the CostXL task pane’ icon.

fiew View

Project  Training-Zoned hd 4 (@ Help A - i Clea

= Building Simon Exercise 2 9 web site s Reapply
|Connet] Refresh Function 2] sort Filter

- | wizard | @ About

Costil 'k Sort & Filter

Revision 1., Initial 3 Advanced

)
Show the CostXL task pane

G H 1 J K L M| Once the task pane is displayed you
can use it to review the data from the
CostX database.

You can also use your mouse to drag
and drop items into the Excel sheet,

Halding your mouse over an item in
the task pane will show further
details for that item as a hint.

9 CostxL

Press F1 for more help.

The CostXL task pane will be opened to the left of the sheet and displays the data from the selected
Building. Use the buttons to minimize or close the pane.

—— - Moy mmmme—emmmmee— —— o

[x(] CostxL x « [L1]2] A ™o
Dimension Groups | \workbooks | Rates | Constants | Yalues i :i [
CL ﬁll =
|Name I QuantityIUUM ]‘ < |14 |UF
= 01 GF& . [151sc
[ Feca 9,642.99 m2 16 |RE
L [U_:;UUNCSS 72114 m2 17 |ew
# Units 141 no FWW
©  03ROOMS IED
[ Balcony 76413 m2 -
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16.2 Using CostXL Data

With the task pane now displayed it is possible to drag and drop data from the task pane into the Excel’
spreadsheet.

= Dragging a Dimension Group from the Name column will place the Name, Quantity and UOM into
three adjacent cells.

= Dragging from the UOM column will place the Quantity and UOM into | **wetbimensen s furcton =
Revision: |l ent
two adjacent cells. e e o
. . . . o 2o B ot
= Dragging from the Quantity column will place just the Quantity into o™
the target cell. ;gk'i E
Area : I4.21| -
When the Dimension Group is dropped a dialogue box opens. Depending Lenat 2
Count: 1
on the measurement type, it is possible to select a revision, select one or Heign 0| Ml By
Curent Value: 374.211136)
more zones (default includes all zones) and choose either the Area, Length RoundUs: Tione .
. . . Rounded Value: 374211136
or Count value (depending on the measurement type). It is also possible LiveLik: @
. N N . Text To Be Inserted: | =KGETAREA["D1 Footprint")
to use the height as a multiplier to either an Area or Length value by — ”D —

checking the Multiply By box.
Once the desired selection is made click on the Insert button and the data is transferred to the sheet.

It is possible to select a single Dimension Group or multiple Dimension Groups by using Ctrl or Shift keys to
multiple select. If dragging multiple Dimension Groups into a workbook be sure to select Dimension Groups
of the same measurement type (eg all Area) as the dialogue box needs to display options for a
measurement type common to all selected Dimension Groups eg. If an Area and Length were selected the
measurement types available for selection would be Length and Count.

The Auto Drop feature is enabled from the Data ribbon. When enabled the dialogue box (shown above) is
not displayed during the drag and drop process and all values are dropped based on the default for each
dimension group selected.

16.3 Show Dimensions

Once a Dimension Group has been dropped into a sheet it is possible to see what has

& | cut
been measured. This is done by right clicking over the cell containing the measurement ;; o
and selecting Show Dimensions. pestiioecly
Ihsert...
Delete..,
A window will appear displaying details of the drawings and dimensions to the left and Clear contents
. . . . . . . Filter
displaying the drawing with the measurements overlaid to the right. The drawing o
. ey, ® (@ msert commen
window can be panned and zoomed as within CostX . When the mouse cursor rolls e
over either a drawing or dimension in the list the drawing window contents display the e
selection. Cpr—
. Edit Function..,
>4 Show Dimensions..

00 Basement t

oot 2943 m2
000z 53,56 m2
0003 47.04 m2
0004 47.04 m2
0005 5364 m2
0008 2343 m2
0007 243 m2
0008 55.35 m2
oA 7261 m2
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16.4 Edit Function

To review or change details of the dimension eg. zones included, rounding etc., select Edit Function from
the right click menu.

*' Edit Function - =X

Function Group:

Dimension Groups

Workbooks Dimension Group: Feca -
Rates

Constants Available Selected

Values Zones: ’T‘
Apartments
Basement |§‘

Revision: 0. Current v

Function:

-
XGETAREAREY ]
KGETCOUNT
XKGETCOUNTREY —
XGETCLISTOMT [<<|
XGETCUSTOM1REY T
XKGETCUSTOM2
XKGETCUSTOMZREY
XKGETCUSTOM3
XGETCUSTOM3REY
XKGETGFA
XGETGFAREY
XKGETHEIGHT
XGETHEIGHTREY
XKGETLENGTH
XGETLENGTHREY
XKGETYOLUME
XGETYOLUMEREY v

[<]

— Apply Rounding:  None Z
Current Value: | 9542.99263332741

Formula To Be Inserted:  ~*GETAREA(Feca”)

| Update H Cancel i| Help |

16.5 Other CostXe data

The CostXL Task Pane can also access Workbook values, Rate Libraries, Constants and Values under each of
the respective tabs.

xU| CostxL X «

' Dimension Groups | Workbooks | Rates | Constants | Values |
1 — — - — e '\ ’ - il - - e — —L

IName l’@ l Value] -
I

(=) ECA Duidant Amarbramsba

Note that CostXL cannot directly access CostX” workbooks. To access workbook values, use the Named Cell
function (refer Section 12.4) in the CostX” workbook. Named Cell values are listed under the Workbook
Values tab in CostX’ and it is these values that are available in the CostXL Task Pane.

Dirmension Groups Dimensions | Codes Conskants B‘ﬂ CostXL X
Rakes | Walues Workbook Values Phrasealogies T - = r =
Dimension Groups | Workbooks | Rates| Constants | Values |
|E|il:|c to Filter —_— — —_—
|Name 4 Walue | - |Name I L
B GFA Budaet - Apartment +] GFA Budget - Apartments
udget - Apartments :
D ras dg : Bp : .+ GFA Budget - Basement
+ - x
- HEE EAsETEn =) SD Cost Plan - Apartments
(=] 50 Cost Plan - &partments 2 <Totals 97 756 55,35
<Workbook Totalz 22,756,655 Ait Condiioning 1899'025.1 .
Air Conditioni §99,025,17 : : e
|r. onel ":'n".-'g Builders Margin 1,440,066.78
Builders Margin 1,440,066.79 | | Eeling Erishes 351,108.00
Ceiling Finishes 351,105.00 g Lo
PP EC £ N4 Columns 165,637.04
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16.6 CostXL Functions

CostXL Functions are fully integrated into the Excel’ Insert Function system so can be easily entered into a

cell.
Al - K ko=
~ ]
|
Insert Function | - . :
x0 CostXL X € | A
1| Insert Function
Dimension Groups | ‘workt © *
2 SrTE
Mewe | G| Seerhfora fchon
a 00 GEMERAL R Type a brief description of what you want to do and ther
| 4 G
r Footprint 1 °
# Functional Uril 57 Or select 3 category: | CostiL
# Intzcreens o Select a function:
# Lifts L
# Sanitary Fisture| = 8
[ Stairs 9]
e indames 17
= 11
L N 1| [xGETCUSTOMIREY
[ Fes 12 XGETAREA(di ion group,zones,
[ Uea L)f 13 Retrieve the area quantity for a given dimension group.

= NN RANMS

o
B

16.7 Refresh Data

The data in the Excel” spreadsheet is live-linked to the source CostX
database. Therefore, if the CostX" data is amended, the Excel” spreadsheet || lﬂ Refresh j &) H

values can be refreshed accordingly. lﬂ memkﬁ (]

To do this, click on the Refresh button on the Data ribbon. To refresh all ulj Al Ci
=

data click on the drop down arrow and select All. This will also refresh the

data in the Task Pane.

A B c D E F G H I J | K L
Cash Flow Forecast |

Project Name| Sample Project
Project Total | 28,046,923 |Total cost to be distributed
Start Date Jul-12|First month of projected costings ‘ S
Months 36 |Must be less than 120
Factor 10 | Between -10 and 10 with 0 being normal
Standard Projection Adjusted Projection Actual / Forecast Projection

Month| Project % Qutlay Total Adj. +/- | Adj. Outlay Adj. Total Actual Qutlay Total
1 0.5227% 146,595 146,595 146,595 146,595 150,000 150,000 150,000
2 1.1404% 173,243 319,838 173,243 319,838 100,000 100,000 250,000
3 1.8689% 204,322 524,159 204,322 524,159 150,000 150,000 400,000
4 2.7260% 240,404 764,563 240,404 764,563 400,000 400,000 800,000
A B c D E F G H I —

Cash Flow Report

30,000,000 1,600,000

| costxl Cash Flow Standard Projection

1,400,000

. = 25,000,000 —
Project| | Sample Project > b 1200000
»
Start Jul-12 / ‘
20,000,000 ¥ ) 000,
Months 36 / / \ e

;':! 15,000,000 ./ .\Y 800,000 ;E
Per Month Cumulative _x" / N 600,000
Month| | Anticipated I Actual | Variance Anticipated | Actual I Variance 10000000 7 “~ S
Aug-12 146,595 150,000 3,405 146,595 150,000 3,405 = e 2 / . mem
Sep-12 173,243 100,000 -73,243 319,838 250,000 -69,838 g 200,000
Oct-12 204,322 150,000 -54,322 524,159 400,000 -124,159 o .
Nov-12 240,404 400,000 159,596 764,563 800,000 35,437 =t e e P
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17 CostX® Networking

17.1 Network Features

Improved productivity

= Ability for multiple users to be working on the same job at the same time on the same set of
drawings;

= All users work to a common template;

Improved information management

= Only one file exists which eliminates duplication;

= All users can access central Rate and other libraries;

= Single file ensures the server file is the latest version - eliminates version mismatch;
= No need to merge buildings.

Improved User flexibility

= Concurrent licence agreement provides flexibility for any users to login at any one time (up to the
licence number limit), and no need to transfer licences when staff leave or join.

17.2 Network Administration

The Network software is held on a Server, and Client software is held on each user computer.
Under Sever Admin user names are held and permissions may be set for each user which will
determine which features they are able to access when logged onto their Client computer.

3z E=]
P
. =
Details | projects | oK x 3¢ Delete ]‘
=] -
-
\g Confirm Password:
Full Mame:  administrator
Administrator: C
Use Blank Zone:
Rename Building: v
o v
FRename Workbook: v
Report Editing: )
Syshdmin Access: C
wworkbook Protection v

Most data processing takes place on the Client computer which reads and writes the data back to the
Server. It is possible to specify that certain data intensive tasks such as copying or exporting a building,
recalculating a workbook, and generating a report are run on the Server which can be much faster as it
avoids the potential constriction of the network connection. Conversely, caching drawing files (excluding
DGN™ files) on the Client instead of the Server can save time when opening the drawing and means the
drawing is available even if the Client is offline.
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18 CostX® Customisation

18.1 CostX® Options

® . . )
The “CostX Options” button is accessed under the Main Menu. T
General
o i i . Set global options for Costx \“
9 Costy thlons..[.\ 3 Exit o %
Workbooks Appearance
General - Worklng Optlons Spell Checking Colour Scheme:  Blue

‘Window Positions: Reset
Resources -
The Measurement System may be set to Metric or Imperial. This will icensing L e
Measurement System:  Metric

set the Units of Measure to metres and millimetres or feet and Databese Rename Buildings:
inches. Tick the Rename Buildings button to enable the user Updates

Check for Updates: ¥

permission to rename existing buildings (Standalone only). In

network Client, this permission is set on the User’s account.

Drawings
Graphics Drivers refers to the level of acceleration and performance & CostX Options
supplied by the computer's video card and drivers. This is also Genersl BB corroue hmmdi;pm‘“
referred to as Hardware Acceleration. Normally hardware e —
Workbooks eneral
acceleration is useful in reducing CPU utilization which increases spel Checking Graphies Drivers: Horduore
. . . . Cache Graphics:
overall system performance especially for graphics intensive Resources Gptimize Panving: %
® . . icensin: imize Images:
programs such as CostX . In some circumstances however, the drivers e - H‘M“‘g i
Database ow Hatching:
may not be 100% compatible with the video card or other issues may ShowTest: &
Rename Drawings: V|
occur, in which case the other drop-down menu options can be used. Dimesion Groups
Rename Dim. Groups:
It is recommended that the Hardware option to enable hardware el Folders: %
Dimensions
acceleration is used unless it causes problems on your computer. Prapertis on Add
Properties Hint: ¥/
. . ® .
When drawings are loaded in CostX , the graphics may be cached to Dimension tist Order: Name
Allow Blank Zone: ¥/
the video card memory to speed up processing time. The preferred Deewing Cache
setting will be dependent upon the capacity of the video card, with Cache Drswing Files
Maximum Cache Size: 10,000 ME
higher performance cards likely to perform best with the Cache | —

Graphics box ticked.
Optimise Panning can assist with speed when panning large drawings.

Optimize Images enables a video card setting to improve loading and viewing of image files, and is ticked by
default. Older or lower quality video cards may not support this setting in which case the image may not
display properly. In such cases, untick the box to disable the setting which will allow the image to display.

The Show Hatching and Show Text options are used to specify whether drawings are loaded with hatching
and text turned on by default. This option is useful since disabling these is an effective way to speed up the
loading of the drawing. This option applies as a global default for all newly added drawings.

Generally leave these ticked especially if you have a dedicated graphics card, but if you have delays in
loading drawings try un-ticking the boxes.

Tick the Rename Drawings button to enable the user permission to rename existing drawings (Standalone).
In network Client, this permission is set on the User’s account.

Ticking the Rename Dim. Groups will enable the user permission to rename existing Dimension Groups
(Standalone only). In network Client, this permission is set on the User’s account.
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Ticking the Multi-level Folders buttons causes Dimension Groups with a \ in the name to be displayed as
multi-level Dimension Group folders. If unticked, folders are one level only.

The Properties on Add option will open the Dimension Properties dialogue whenever
a dimension is measured. This can be useful for inserting labels or default heights
specific to individual dimensions.

The Properties Hint displays dimension data in a hint box when the cursor is moved

over a measured dimension in the Dimension View. It also displays data about
overlapping dimensions when in the Overlaps view.

Ticking the Cache Drawing Files button causes a copy of the drawing files being used in a Building to be
cached locally in the Program Data of the C drive of the CostX~ computer . The next time the drawing is
opened in CostX’, it is loaded from the local disk drive which can improve performance, especially if the
network connection to the original drawing file location is slow. It also enables drawings to be accessed
when the computer is offline from the network.

Workbooks (not available in CostX” Takeoff 2D) & Costx Options
After a rate is edited and the value is updated from within a ZW; ] set display ana “'““'*’“""ﬁ_
workbook, any other rates that reference it should be orkbaoke —
recalculated. If the “Auto Rate Lib Recalc” is ticked, the Spell Checking | Aute RateLib. Recale [
recalculation starts automatically and the rates in that rate Resources Rsm\:hk:R:
library are updated. :tbg QWRQGHZ Round Up
Save Sheet Row returns to the last working location when a S
workbook is re-opened. Rename Workbooks enables the user anqr{spl‘lhltk
permission to rename existing workbooks. Quantity on Defaut decimal places to display on Cost sheets
Quantity enables the function which allows a drill-down to a Q;tw Z
sub-quantity sheet under a quantity sheet by double-clicking sutatak: |0 -
on a cell in the C:Length column. Use the drop-down menu to e ;
select whether rounding should be up or to the nearest |
number (this is separate to “Display”, see below). & CostX Options -
Automatic Workbook Recalculation and Spellchecking prior to ZW; [F7] configure '3“9"99”“""‘_
printing can be selected. Workbooks Options

Spell Checking Language: |English (United States) N
Use the “Default decimal places to display on Cost sheets” S lgnore UPPERGASE:
section to set the default number of decimal places to display Licensing leinﬂ:,:ﬁ :
in the workbooks (this is display, not rounding). Driebsse po
Spell Checking -

| O || Coreel

Select the language that you wish to use for the spell checker.

& Costx Options - =

If the “Ignore UPPERCASE” box is ticked, the spell checker will

General 3 3
not check uppercase words (e.g. GFA). VRLTE ms_

Drawings

. . Workbooks get help Help
If the “Ignore Numbers” checkbox is ticked, the spell checker ool Checing | 4P R Co.
will not check words containing numbers (e.g. m2). Resources g0 to ComtX support e
Get technical support and online services at Exactal Techweb.
. . .. . Hieensing go to Exactal online i
It IS aISO pOSSIbIe to add CUStom D|Ct|0nar|es tO expand the Database Visit Exactal online to get product updates, help and online services
list of words that are known to the spell checker. about CostX fpout

Exactal CostX Version 4.0 (64-bit) (Build 4380)
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Resources.

. . . . ®
Resources provides access to help and support resources. The version and revision number of CostX can
also be found here.

LicenCing General E Update your licen:

Drawings

This section enables licence management for Standalone Workbooks | re-sctivate

Spell Checking Enter information to register the product

update registration details
Resources pdate reg

Send changes to details to the registration server

. . - . ®
licences. The version and revision number of CostX can be

found here. In a network configuration, licence management Uicensing

clear license
is undertaken by the Systems Administrator. i Froduct needs o be re-icensed
about CostX About
Data base Exactal CostX Version 4.0 (64-bit) (Build 4380)
e, . . ————————
Normally, CostX is used in either a Standalone or Network General ‘| V4 a
Maintain the dala
Configuration. In some cases, both configurations can be Drawings
. . Connection: eyl M
Workbook:
installed on the same computer. This may happen for orkbooks Chosl e reps dotabase:
example when it is a laptop computer and the user has two Spell Checking
licences, to work standalone at home and connected to the Resources
. . . . . ® i
network in the office. To change which configuration CostX tieensing
Database

operates in, select either Standalone or Network from the

Connection drop down menu. The next time CostX" is opened it will use the specified connection type.

Within CostX" there is a facility to run a database consistency check and automatically repair problems
where possible. This facility is known as Check and repair database.

This can be run at any time, but is most useful if strange results occur after a computer crash, incorrect
shutdown or other event that may cause database corruption.

For very large databases there is a significant amount of checking to be done, so a warning is displayed.
Click Yes to proceed. While the database is being checked, the progress indicator shows the percentage
complete.

L3 s
18.2 User defined Quick Access Toolbar
Commands |
Users may create a customized toolbar using the More Commands Categories: Commangs:
i H H . General 3 iding... py
option from the Customise Quick Access Toolbar switch. S New Bullding
Re\risi_ons 0 Copy Building...
Diménéions EA open suilding..
‘Workbooks ™ -
‘% Close Building
- B Global Dat:
ustomize Quick Access Toolbar Su?)c&amtraa:tors & Delete Building
n @Properﬂe; _:J:_ Undo BIM y Show Building Properties...
Ermris _:J:_ Redo — B0 b ten Desilodiv s e EVE il T
Afd Drawing Sets J Promote PESEIRG
Drawing More Commands...
Dimension View | Casting Show Quick Access Toolbar Below the Ribbon

Drag and drop the command icons from the Customize window into the toolbar space by hovering over the
switch until the cursor icon x changes to a +.

Categories: Commands: @-1 J} ('h

General B ildi ﬁ
- Mew Building... J T
Building | ot

Home

Revisions 14 Copy Building...
Drawings ﬁ -
Dimensions 5| “ Crpen Building...
Thinrlelm e -
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19 System Administration

Location is set for each project. Prices from the rates library are organised according
to their location. Thus prices are being correctly sourced from the rate library
according to the location of the project. In a network scenario, these locations are
seen by all users.

Dimension Groups are a grouping of dimensions of the same measurement type and

generally the same object being measured. Dimension groups may be of type Area,
Length, Count or Volume. Standard Dimension Groups are useful to establish
measurement protocols for consistency and to avoid having to create groups from
scratch. They can be imported and exported via Excel’ CSV files (refer Section 7.8).

Zones are set up on projects to allow dimensions to be categorized and extracted on a
per level/unit/story/functional area basis and could even be used to sort dimensions
by time (the stage of construction). You can later filter by these zones. Standard
Zones are global and can be added to all Projects and seen and used by all network
users. (Refer Section 10).

Units of Measure holds typical abbreviations and properties for units of measure.

Rounding and decimals to display can be assigned and edited here.

Code Libraries are used as a lookup or mapping file when a workbook is re-sorted
according to codes. This is typically used when re-sorting from an elemental to a trade
format or vice versa but of course it can be used to sort by any other coding
categories such as functional area, building level, building block, options etc. (Refer
Section 11).

Constants are fixed values or figures that can be referenced in workbooks. You can
think of it as a rate library but for a unit of measure or tonnage. Constants do not
change for each project (eg. steel weight in kg/m for typical members).

Phraseologies. Standard phraseologies or model description libraries may be
imported into CostX" and accessed via a Phraseologies tab to drag and drop text into
workbooks. Text strings may be selected individually or combined to create detailed
descriptions. (Refer Section 8.7).

Rate Libraries are a collection of prices that can be referenced into a cost worksheet.
They can be flat prices for items or built-up composite rates (assemblies) of items.
Rates can be imported by CSV or entered manually. Rate libraries are location
sensitive except Default Location which is global. (Refer Section 14).

Subcontractors holds Subcontractor details for use in the Subcontractor Comparison
feature. (Refer Introduction To CostX” Manual).

Values can represent any numeric amount that you wish to reference in workbooks.
For example, Values may represent percentage factors, allowances, GFA values, and
even boolean values that are used in conditional 'If' functions in workbooks (use 1 and
0 to represent true and false). Values are live linked so will update in workbooks when
they are adjusted. Values may also be set up on a per project basis. Project values
take precedence over global values with the same name.

System Administration

Project

0

Frojects

T

Locations

Project

M easurement

Costing

System Administration

Measurement

Standard Dimension Groups

Standard Zones

B

Urits OF Measure

Project

Measurement

Coszting

System Administration

Costing

Code Libraries

&

Consztants

Fhrazeologies

Rate Libraries

fof

Subcontractors

Walues -

Project

Measurement

Costing
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20 Further Information

20.1 Additional Reading

Contact your local Exactal office or reseller to obtain a free copy of these documents

(@ 4.1

INTRODUCTORY
MANUAL

exactal

DIGITAL DRAWING FILE
OPTIMISATION

For Measurement & Estimating Purposes

COSTX® CUSTOM
REPORTS GUIDE

The CostX Introductory Manual is essential reading for all CostX" users.

This document aims to provide general tips and guidance to Designers for
the more common drawing file formats on how the 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 using each file format
within CostX’, but rather to reflect some of the more common
optimizations which are of benefit.

This document provides a guide for how to use the CostX® Custom
Report Builder to create fully customized report output from CostX®.
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20.2 Free Training Videos

The Exactal Website www.exactal.com contains a series of training and demonstration videos, as well as

other useful resources.

- About Products Support = Training Clients Purchase  Contact ) About Products Support  Training Clients Purchase  Contact
Product Family B Training Courses
Video Demonstrations Book a Place
Cost<® & BIM COStX® Video TUtOrIal.S Video Tutorials
Cost Geometry® Cost{ User Manuals
= ® Online
CostX® Overview CostX® Features

In this series of video tutorials, you will learn how to use Costy® at a hasic level

CostX®
® ®
VIDEO TUTORIALS CostX CostX®2D Takeoff 2D

T

2D Measurement (00:14:51)

BIM Overview

3D/ BIM Model (00:08:04)
Overview the processes how CostX® allow d ZLLE ’

you to work with 3D BIM models.

Bin Overview (00:04:35) -=|
:,‘ im — .

Revisions (00:08:51)

3.50 CostX® New Features B -
Alook at new CostX® 3.50; focusing on some

of the key new features including BIM Comm = f—

features, report improvements and mare. =0 —— 3 . .
CostX®3.50 New Features (00:05:26) 5 - , ——

Subcontractor Comparison (00:19:02)

CostX® Full Demonstration ‘ CostXL Overview

This demonstration video covers all the : z == ; See how CostiL transforms Microsoft Excel®

features within Cost¥® that can make your B 22 = == 2= into a powerful costing tool. (Works with

estimating easier ; Microsoft Excel® 2003, 2007 and 2010)
CostX® Full Demonstration (00:38:09) 4 CostXL Overview (00:09:15)

Demonstration videos Training videos

20.3 Process Flow Charts

The Process Flow Charts provide a single page, at-a-glance diagram of the

. ) steps to follow to undertake the most common CostX~ activities.
Creating a New Code Library

Nk \www.exactal.com © Exactal Technologies Pty Ltd, 2013
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CostX® Process Flowcharts

1.

Getting Started

1-1. Opening CostX  and Default View When CostX’ is Opened
1-2. Overview of the User Interface

1-3. Creating a New Project

1-4. Creating a New Building

Drawings and Measurement

2-1.

2-2.

2-3.

2-4.

2-5.

2-6.

2-7.

2-8.

Adding, Calibrating and Manipulating Drawings

Adjusting Drawing Layers

Comparing Drawings

Creating a New Dimension Group

Taking Area Measurements (Standard and Polyline Methods)
Taking Area Measurements (Quickpoint Method)

Taking Length Measurements

Taking Count Measurements

Workbooks (not available in CostX® Takeoff 2D) and Template Files

3-1.

3-2.

3-3.

3-4.

3-5.

3-6.

Workbook Navigation

Dragging and Dropping Dimension Groups into a Workbook

Creating a Rate Library and Dragging and Dropping Rates into a Workbook
Recalculating a Workbook

Importing CostX” Template and Library Files

Creating a New Building Based On a Template File

Reports (not available in CostX® Takeoff 2D)

4-1.

4-2.

4-3.

Exporting Dimensions to Excel
Printing Workbook Sheets to a Report

Generating CostX’ Reports

Working with 3D Building Information Models (CostX® Only)

5-1.

5-2.

5-3.

5-4.

5-5.

112

Adding a 3D Building Information Model

3D Model Manipulation Tools and Adjusting Views of 3D Models
Creating a Dimension Group and Object Measurement from 3D Models
Importing Dimensions from 3D Building Information Model Properties

Importing Dimensions using a Model Map from 3D Building Information Model Properties

Further Information
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6. Revisioning with 2D Drawings (CostX® Only)
6-1. Revisioning Process Overview for 2D Drawings
6-2. Creating a new Building Revision and reviewing a previous Building Revision
6-3. Promoting a 2D Drawing & Offsetting Position and Rotation of Drawings
6-4. Comparing a 2D Drawing to another Revision
6-5. Revising 2D dimensions & other Revisioning Tools
6-6. Accepting 2D dimensions
6-7. Deleting & Restoring 2D Dimensions and Drawings
6-8. Promoting, Deleting and Restoring workbooks

6-9. Generating a Comparison Report

7. Subcontractor Comparison (not available in CostX® Takeoff 2D)
7-1. Generating a Subcontractor Workbook
7-2.  Assign Subcontractors
7-3. Single Preferred
7-4.  Fill Current Subcontractor From Estimate
7-5.  Fill Current Subcontractor to Lump Sum
7-6.  Use Current Subcontractor or Estimate as Preferred Subcontractor
7-7.  Make Current Subcontractor Preferred Subcontractor
7-8. Clear Preferred Subcontractor
7-9. Freeze, Hide and Unhide Columns

7-10. Generating a Standard Workbook

8. Coding (not available in CostX® Takeoff 2D)
8-1. Creating a Code Library
8-2. Coding a Workbook

8-3. Generating a Workbook Grouped by Code

9. Workbooks (not available in CostX® Takeoff 2D)
9-1. Creating and Importing Dimension groups from a CSV File
9-2. Creating and Using Zones
9-3. Generating a Workbook from Dimension Groups
9-4. Creating and Importing a CSV Rate Library
9-5. Creating a Composite Rate Library Item

9-6. Phraseologies
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Appendix

Information Requirements for

Model-based Quantities

Definition of Base Quantities
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Overview

1 Overview

The table shows all currently defined base quantities for building elements and spaces as result of the
requirements defined at each space or building elements further below.

Element Base quantity keyword | Further distinction
Space

Height Only, if height is constant
FinishCeilingHeight (new) Only, if height is constant
FinishFloorHeight (new) Only, if height is constant
GrossPerimeter
NetPerimeter
GrossFloorArea
NetFloorArea
GrossWallArea
NetWallArea
GrossCeilingArea
NetCeilingArea
GrossVolume
NetVolume

Wall

Length
Height Only, if height is constant
Width Only, if thickness is constant
GrossFootprintArea
NetFootprintArea
GrossSideArea
NetSideArea
GrossVolume
NetVolume

Opening

Depth
Height Only for rectangular openings
Width Only for rectangular openings
Area

Volume

Window

Height Only for rectangular windows
Width Only for rectangular windows
Perimeter (new)
Area

Doors

Height Only for rectangular doors
Width Only for rectangular doors
Perimeter (new)
Area

Slab

Width Only, if thickness is constant
Perimeter (new)
GrossArea
NetArea
GrossVolume
NetVolume




Overview

Element
Beam

Base quantity keyword Further distinction

Length

Width (new)

Only for rectangular beams

Depth (new)

Only for rectangular beams

CrossSectionArea

OuterSurfaceArea

GrossVolume

NetVolume

Column

Length

Width (new)

Only for rectangular columns

Depth (new)

Only for rectangular columns

CrossSectionArea

OuterSurfaceArea

GrossVolume

NetVolume

Member

Length

CrossSectionArea

OuterSurfaceArea

GrossVolume

NetVolume

Coverings

GrossArea

NetArea

Curtain wall

Width

Length

Only for rectangular curtain walls

Heigth

Only for rectangular curtain walls

GrossSideArea

NetSideArea

Ramp

Width

Length

GrossSideArea

NetSideArea

GrossVolume

NetVolume

IfcRailing

Length




General

2 General

The individual base quantities are described. In general, there is a distinction between gross and net
values. A gross value determines the quantity of an element without taking into account any features
(like openings, cut-outs, etc.), whereas a new value is the quantity after adding/subtracting all features
of the element.

As a general note: the quantity take-off from a building information model can only be as precise, as

the model. E.g. if no covering elements are created as elements in a building information model, then
a net floor area of a space object cannot consider them for determining the net area. In this case the

net area would be equal to the gross area.

The document only describes the instructions on how to measure a quantity, if does not determine,
when a certain quantity shall be included in an exchange data set. The provision of such information at
a given state in the design process might be determined by project handbooks, user guides, or
exchange requirements. This document does not provide any of such requirements.

3 Space

3.1 Floor Areas

GrossFloorArea

The GrossFloorArea is the entire floor area of a space (room), independently of the space
height. Openings at the floor are not subtracted. If only the row construction is drawn in the
building information model, this area is equivalent to the “row area”. If the walls are drawn
with covering, the floor area that is covered by the covering is not subtracted.

That means:

= Areas of openings in the floor are not subtracted.

= Foot print areas of construction elements, like columns, stanchions und pillars that are
located inside the space are not subtracted.

= Areas, such as niches in walls, or thresholds of doors are not considered.

= Areas, which are covered by fixed installations, are not subtracted.

= Areas, which are covered by ,not fixed installations“(furniture), are not subtracted.

= Different and varying ceiling heights do not have influence on the floor area.

NetFloorArea

The NetFloorArea is the entire floor area of a space (room), independently of the space
height. All openings at the floor, independent of their size, are subtracted. If only the row
construction is created in the building information model, this area is equivalent to the “row
area”. If the walls are drawn with covering, the floor area that is covered by the covering is
subtracted — the net floor area is then the area bounded by the vertical coverings.

That means:

= Areas of openings in the floor are subtracted.

= Foot print areas of construction units like columns, stanchions, and pillars that are located
inside the space are subtracted.

= Areas, such as niches in walls, or thresholds of doors are not considered.

= Areas, which are covered by fixed installations, are subtracted.

= Areas, which are covered by ,nhot fixed installations”(furniture), are not subtracted.

= Different and varying ceiling heights do not have influence on the floor area.
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Space

3.2

Areas of vertical construction units

These are areas, normally considered as wall areas, provided by vertical construction
elements bounding a space. These areas are defined “as seen from within the space”.

Vertical construction elements are e.g.: Walls, columns, stanchions, pillars. Visibility relates
to the space, as it is created in the building information model. That can be:

= with/without perpendicular covering
= with/without ceiling covering (suspended ceiling)
= with/without floor construction

The following rule applies: Only areas visible from the space are considered. It means that
areas at the edges which are covered by other covering elements are not considered.

Example: The red part is not considered as GrossWallArea, or NetWallArea.

Wall

/— Interior covering
! /

7 |

Wall —\

Interior covering —

Figure 1. Walls with covering at plan view.

The same rule determines that areas at the edges of columns are considered twice (i.e. once
from each side). The green is considered at both sides.

Figure 2: Columns with covering at plan view

Areas that are not vertical are not considered to be a wall area (i.e. a vertical area). Those
areas are treated as ceiling area. An example is an area created by a sloped roof in an attic.

Areas from beams or girders are always assigned to the ceiling area, even if they are
perpendicular.

GrossWallArea

Gross wall areas are all perpendicular covering areas in a space that are considered without
subtraction of openings.

That means:

= Areas from all visible perpendicular areas at a space are considered. It includes the areas
from walls, columns, stanchions, pillars, etc.

= Areas that limit a space only virtually and that are not caused by a construction element
are considered.

= Areas from openings for windows, doors and other openings are not subtracted.

= Areas, which are covered by fixed installations, are not subtracted.

= Areas, which are covered by ,not fixed installations“(Furniture), are not subtracted.
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Space

3.3

3.4

NetWallArea
Net wall areas are all perpendicular covering Areas in a space with subtraction of openings.

That means:

= Areas from all visible perpendicular areas at a space are considered. It includes the areas
from walls, columns, stanchions, pillars, etc. belongs.

= Areas that limit a space only virtually and that are not caused by a construction element
are not considered.

= Areas from openings for windows, doors and other openings are subtracted. Embrasures
from windows and doors are not considered.

= Areas, which are covered by fixed installations, are subtracted.

= Areas, which are covered by ,not fixed installations“(Furniture), are not subtracted.

Ceiling areas

Ceiling areas are the covering areas provided by the ceiling of a space. it includes horizontal
ceiling area, and sloped ceilings that are provided by sloped roofs. Also visible
(perpendicular and horizontal) area of beams and girders that are part of a ceiling are
considered as part of the ceiling area.

GrossCeilingArea

Gross ceiling area is the entire ceiling area of a space (room), independently of the space
height. Openings for example from roof windows or stairs are not subtracted.

That means:

= Areas from openings at the ceiling are not subtracted.

= Cross-sectional areas of construction elements in the space e.g. columns, stanchions,
pillars that touches the ceiling are not subtracted.

= All areas from beams and girders which form part of the ceiling construction and are
visible from the space are considered, even if they are perpendicularly.

NetCeilingArea

Net ceiling area is the entire ceiling area of a space (room), independently of the space
height. Openings for example from roof windows or stairs are subtracted.

If only the row construction is drawn, this area is equivalent to the row construction area. If
the vertical construction elements (mostly walls) are drawn with covering elements, then the
area that is covered by the coverings is subtracted.

That means:

= Areas from openings at the ceiling are subtracted.

= Cross-sectional areas of construction elements in the space e.g. columns, stanchions,
pillars that touches the ceiling are subtracted.

= All areas from beams and girders which form part of the ceiling construction and are
visible from the space are considered, even if they are perpendicularly.

Perimeter
A line at the floor of a space is meant to limit the space.

GrossPerimeter

Gross perimeter is the entire perimeter as provided by the row construction elements
bounding the space.

That means:

= Perimeter lines that limit a space only virtually and that are not provided by a construction
element are considered.

= Openings of doors are not subtracted from the perimeter.

= Perimeters of stanchions and columns in the space are not considered.
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Space

3.5

3.6

= Perimeters of openings in the floor of the space are not considered.

NetPerimeter

Net perimeter is the perimeter that usually is used to determine the length of a skirting board.
If no coverings are drawn in the BIM, the perimeter is determined by the row construction
elements. If the coverings are drawn, the net perimeter is determined by the wall coverings.

That means:

= Perimeter lines that limit a space only virtually and that are not provided by a construction
element are not considered.

= Openings of doors are subtracted from the perimeter.

= Perimeters of stanchions and columns in the space are considered.

= Perimeters of openings in the floor of the space are not considered.

= Edges between the door threshold area and the wall opening are not considered.

Volume

GrossVolume

Gross volume is the volume of a space without subtraction of construction elements or build-
in parts located inside the space.

That means:

= The volume of columns, stanchions, pillars in the space is not subtracted.

= The volume of parts of beams and girders that extend into the space is not subtracted.

= The volume of openings, windows and doors is not a part of the GrossVolume of the
space.

» The volume of fixed installations is not subtracted.

= The volume of drawn ,not fixed installations“(furniture) is not subtracted.

NetVolume

Net volume is the volume of a space with subtraction of construction elements or build-in
parts located inside the space. If no coverings are drawn in the BIM, the net volume is
determined by the row construction elements. If the coverings are drawn, the net volume is
determined by the coverings.

That means:

= The volume of columns, stanchions, pillars in the space is subtracted.

= The volume of parts of beams and girders that extend into the space is subtracted.

= The volume of openings, windows and doors is not a part of the NetVolume of the space.
= The volume of fixed installations is not subtracted.

= The volume of drawn ,not fixed installations“(furniture) is not subtracted.

Heights

Height

The height should only be provided as a base quantity, if the space has an constant ceiling
height. The height is the total height from the top of the slab (without covering) to the bottom
of the ceiling (without coverings, such as suspended ceilings).
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Building element

4.1

4.1.1

4.1.2

Building element

Wall

Wall with constant thickness

Such a wall is characterized by an constant thickness. The wall can consists of several
material layers. Base quantities are defined for the total wall, and not separate for each
material layer. Beyond that other quantities can be defined that refers to an individual layer.

Width
The sum of the thicknesses of the individual material layers.

Length

The length of the centre line of the wall. Centre line refers to the centre of the whole wall with
all layers. For a straight wall whose end caps are cut perpendicular, the length of the center
line is equal to the length of the individual material layers. For a straight wall with miter end
caps the length of individual material layers may differ.

Height
Only provided if the wall has an constant height.

GrossSideArea

Side area measured at the centre line. No distinction between the left side and right side
area. All openings in this area are not considered.

NetSideArea

Side area measured at the centre line. No distinction between the left side and right side
area. All openings in this area are subtracted.

GrossFootprintArea

The area of a wall covered by the wall foot print. The GrossFootprintArea of the wall with
perpendicular end caps can be computed by (Length * Width).

GrossVolume
The GrossVolume complies to GrossSideArea by Width. (GrossSideArea * Width)

NetVolume
The NetVolume complies to NetSideArea by Width. (NetSideArea * Width)

Any Wall

Such a wall is characterized by a non constant thickness. Only base values are defined that
consider all layers of the wall as one unit. Base values that relates to individual layers are not
defined.

Length

The length of the centre line of the wall. Centre line is at the middle of the whole wall
independent of individual wall material layers.

10



Building element

4.2

4.2.1

4.2.2

Height
Only provided if the wall has an constant height.

GrossSideArea

Area of the wall as viewed by an elevation view of the middle plane of the wall. It does not
take into account any wall modifications (such as openings).

NetSideArea

Area of the wall as viewed by an elevation view of the middle plane. It does take into account
all wall modifications (such as openings).

GrossVolume
Volume of the wall, without taking into account the openings and the connection geometry.

NetVolume

Volume of the wall, after subtracting the openings and after considering the connection
geometry.

Opening

rectangular openings with constant depth

If the opening is rectangular and is inside an element with constant thickness, the Depth,
Width and the Height base quantities apply.

Depth

Depth (or thickness) of the opening, in case of openings it shall be identical to the width (or
thickness) of the voided element. In case of recesses it shall be less.

Height

Height of the opening, in case of wall openings it is the vertical dimension in case of slab
openings it is one horizontal dimension.

Width

Width of the opening, in case of wall openings it is the horizontal dimension in case of slab
openings it is one horizontal dimension.

free-form openings with constant depth

If the opening is not rectangular and is inside an element with constant thickness, the Depth,
and the Area base quantities apply.

Depth

Depth (or thickness) of the opening, in case of openings it shall be identical to the width (or
thickness) of the voided element. In case of recesses it shall be less.

Area

Area of the opening as viewed by an elevation view (for wall openings) or as viewed by a
ground floor view (for slab openings).

11



Building element

4.2.3

4.3

4.3.1

4.3.2

4.4

4.4.1

4.4.2

4.5

45.1

free-form openings with variable depth

Volume

Volume of the opening. It is the subtraction volume of the opening from the voided element
(e.g. wall or slab). In case that the geometric volume of the opening is bigger then the
subtraction volume, only the subtraction volume should be used.

Window

A window is considered as an unit with constant thickness and one area. The area of the
windows is determined by the outer dimensions of the lining.

rectangular window

Height
Total outer height of the window lining.

Width
Total outer width of the window lining.

free form window

Area
Total area of the outer lining of the window.

Door

A door is considered as an unit with constant thickness and one area. The area of the door
is determined by the outer dimensions of the lining.

rectangular door

Height
Total outer width of the door lining.

Width
Total outer height of the door lining.

free form door

Area
Total area of the outer lining of the door.

Slab
Slab with constant thickness

Width
Nominal width (or thickness) of the slab.

Perimeter
Perimeter measured along the outer boundaries of the slab.

12



Building element

GrossArea

Total area of the extruded area of the slab. Openings, recesses and projections are not
taken into account.

NetArea

Total area of the extruded area of the slab. Openings and recesses are taken into account
by subtraction, projections by addition.

GrossVolume

Total gross volume of the slab. Openings, recesses, and projections are not taken into
account.

NetVolume

Total net volume of the slab. Openings and recesses are taken into account by subtraction,
projections by addition.

45.2 Anyslab

GrossVolume

Total gross volume of the slab. Openings, recesses, and projections are not taken into
account.

NetVolume

Total net volume of the slab. Openings and recesses are taken into account by subtraction,
projections by addition.

4.6 Beam

Length
Total length of the beam, not taking into account any cut-out's or other processing features.

CrossSectionArea
Total area of the cross section (or profile) of the beam.

OuterSurfaceArea

Total area of the extruded surfaces of the beam (not taking into account the end cap areas),
normally generated as perimeter * length.

GrossVolume

Total gross volume of the beam, not taking into account possible processing features (cut-
out's, etc.) or openings and recesses.

NetVolume

Total net volume of the beam, taking into account possible processing features (cut-out's,
etc.) or openings and recesses.

4.7 Column

Length
Total length of the column not taking into account any cut-out's or other processing features.

13



Building element

4.8

4.8.1

4.8.2

4.8.3

4.9

CrossSectionArea
Total area of the cross section (or profile) of the column.

OuterSurfaceArea

Total area of the extruded surfaces of the column (not taking into account the end cap
areas), normally generated as perimeter * length.

GrossVolume

Total gross volume of the column, not taking into account possible processing features (cut-
out's, etc.) or openings and recesses.

NetVolume

Total net volume of the column, taking into account possible processing features (cut-out's,
etc.) or openings and recesses.

Covering

Areas of floor covering

GrossArea
Entire area of floor covering (per material). All openings at the floor are not taken off.

NetArea

Entire area of floor covering (per material). All openings at the floor independent of their size
are taken off.

Areas of ceiling covering

GrossArea
Entire area of ceiling covering (per material). Openings at the ceiling are not taken off.

NetArea

Entire area of ceiling covering (per material). All openings at the ceiling independent of their
size are taken off.

Areas of wall covering

GrossArea

Entire area of wall covering (per material) from all walls at a space. Openings at the walls are
not taken off.

NetArea

Entire area of wall covering (per material) from all walls at a space. All openings at the wall
independent of their size are taken off.

Curtain wall

Width
Width of the curtain wall.

14



Building element

4.10

4.10.1

4.10.2

4.11

GrossSideArea

Area of the curtain wall. All openings are not considered.

NetSideArea
Area of the curtain wall. All openings are taken off.

Ramp
Ramp with constant thickness

GrossFloorArea
Area of the ramp. All openings are not considered.

NetFloorArea
Area of the ramp. All openings are taken off.

Width
Width of the ramp.

Ramp with variable thickness

GrossVolume

Volume of the ramp. All openings are not considered.

NetVolume
Volume of the ramp. All openings are taken off.

Railing

Length
The length of the railing.
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