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LEARNING OBJECTIVES

> Explore methods to leverage the “I” in BIM to meet project specific data
requirements for internal use or collaboration.

> Understand the benefits of using Expression-Defined Properties for model
accuracy, scheduling, and documentation.

> Create custom Expression-Defined properties from scratch.
> BEvaluate Expression-Defined properties and fix formula errors.

> Apply Expression-Defined Properties in Documentation, Area Calculation, Model
Standardization, Design Compliance / Quality Assurance, and Quantification.
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Questions / Main Ideas

PART 1 > Data, Classifications, and Properties
+ Data Management and Archicad
+ Classifications and Properties

AG E N DA PART 2 > Expression-Defined Properties

Creating a New Expression-Defined Property
Data Types

Expression Editor

Evaluating Expression-Defined Properties

+ + + + +

Fixing Errors in Expressions

PART 3 > Practical Examples
Documentation

Area Calculation

Model Standardization
Compliance / Quality Assurance
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FROM DATA TO ACTION

DATA INFORMATION KNOWLEDGE WISDOM

INDECISION DELIBERATION DECISION ACTION

EEEEEEEEEEEEEEEEE

Questions / Main Ideas

Notes

C GRAPHISOFT.

EEEEEEEEEEE

On-Demand Learning
EXPRESSION-DEFINED
PROPERTIES




Questions / Main Ideas

SBUILDING INFORMATION
MODELING+MANAGING

Graphic Override - Category

True BIM Model

> Properties

> Structural Data by Elements
> Schedules

> Non-graphical Information
> Calculations

bondbryan.com/digital

https://bimblog.bondbryan.co.uk/lego-architecture-meets-bim-part-07-data-display-on-drawings/
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BUILDING INFORMATION

BENEFITS

> Minimize risk - BIM

> Interactive Schedules

> Efficient workflows

> Automatic update of lists
> Transparent queries

> QA /QC

> |nstant visual feedback

MODELING+MANAGING

[ ] Object Selection Settings

v
Piane 20 Selected: 1 Editable: 1

Dt PREVIEW AND POSITIONING

Questions / Main Ideas

@ (2500 > - Manufacturer Steinway & Sons,
)y 050 y B (e [ Model Crown Jewel
» 72 piano sETTINGS Country of Origin USA |
» [@ FLOOR PLAN AND SECTION ‘ Purchase Price * 81 000 /
» () mopeL
w [E] CATEGORIES AND PROPERTIES P

Element Classification: Furniture » =

/-

-

Grown Jowel
4588725

Undsfined

81000

https://www.applecoredesigns.co.uk/coreblog/archicad-20-information-management
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BUILDING INFORMATION
MODELINGFMANAGING

Reveal Wwidth and The Height and Width parameters
Dimensions Height of the defined for Reveal Dimensions, in
window. the opening’s Settings dialog box

DATA TY P E S (Custom Settings, Nominal Sizes

3D Model Data
> Length

sill/Header Distance from Sill or header value as defined in
> S ] rfa ce A req value the header (or Preview and Positioning panel of
from the sill) the Settings Dialpg box. eed
(] Property Manager
>\Volume tothe wal o '
Base (or to the B Q Editable: 1
current Story), Name Type Default Property Name Window rate calculated
> E | e e nt C O U nt as defined by % Window rate man... Number 0.40 Description: Ratio of Zone's glazed area to its net area
the user. < Required Window.. String <Exprassion>
: < Actual Window R.. Number <Expression>
% Does Window rat.. True/False <Expression> ¥ VALUE DEFINITION
v NUMBER OF FLOOR TILES (Expression) 4 . Number |
< TileDimension1 Length 2000
: TileDimension2 Length 2000 Default Value:
I:) ro e r_t B a Se d D ata ¢ Grouting Width  Length 0.50 Undefined
p y % Number of tiles [.. Number <Expression> -
= Number of tles [r... Integer <Expression>
- © Expression
= Number of cut tiles Integer <Expression>
> H ! ¥ SUSPENDED CEILING LEVEL (Expression) +* Sequence
ements wnich can e modele St e s = Vindom Srace e Wasmd e e
% SubFloor Thickn... Length 20.00
> : H H % Suspended Ceilin... Length <Expression>
ire Rating, Density, etc. e e
< interior height  Langth <Exprassion>
> H . o ) . s . % Interior haight de... String <Expression> Add.. Evalusta..
alculations (=xpresion-beline roperties ¥ cosT oF STRUCTURE Exrssion +
& Cost Per Volume  Number 4500  AVAILABILITY FOR CLASSIFICATIONS
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AVAILABLE GUIDES

EXAMPLES SCAN FOR COMPLETE LIST

Wall Listing Parameters Zone Listing Parameters Column Listing Parameters

Parameter |Short Description | Long Description Parameter | Short Description | Long Description Parameter | Short Description | Long Description
AirSkin | Thickness of Wall | Air Skin is defined at Options > Project Area The Calculated Area |In Zone Setiings - Area Calculation Panel: Column | Rectangular, Circular | Defined in Column Settings
Thickness | Skin whose structure |Preferences > Calculation Units & Rules. Reducement |2 @ percentage of | If you check *Reduce by a cerlain per- Cross Sec- | r Profiled.
is defined as “Air the centage, the result i the Calculated Area. tion
jskin’ (For example: If *Reduce by is 20 per-
cent, the *Area Reducement' is 80 per-
cent) Cora Helgnt /| For a rectangularor |For a crular Column the diameter of the
Calculated | The Zone'sarea | In Zone Settings - Area Calculation Panel Dlameter |Profled Column: One | Column
Area after the Reduced | check "Reduce by, and enter a percent- gl
Areais further age to subtract that from the Reduced 2beion. (Tne ctnor
T on reduced by the per- |Zone area. The resultis the Calculated
Analytic  |Surface Area of all | Surface calculation is based on hole that contage value set in d\r:'ehns;un is "Core

Surface Area | Wall Openings (win- | results from cutting the GDL Openings out
of Openings. |dows, doors, empty | of the Wall

on the Inside |OPenings) on the

Face Wall's Inside Face.

panel of Zone Set-
tings. Does not include
veneer. (To include
veneer, use the
General "Widt"
parameter.)

Doors Sur- | Total surface area of |A Door is in the zone if any part of its 2D

Analytic |Surface Area of all | Surface calculation is based on hole that face Area |l Doorsinthe | palygon s insids of,or conids with the Core Width Fm;jg:{‘““‘”&:e For @ clrular Column: the diameter of the
Surface Area |Wall Openings (win- | results from cuting the GDL Openings out one. edge of, the Zone's 2D polygon. o two
of Openings |40Ws, doors, empty | of the Wal Gimensions of the
on the Out- | Openings) on the olumn in cross-
side Face | Wall's Outside Face. section. (The other
imension is "Cor
Height / Diameter” )
Does notinclude
anaiytic|Volume ofal Wall | Volume calculation based on hole that - . vener: (Toinluds
Veree ¢ |Openings (windows, |resuits from cuting the GDL Openings out Doors Width |Total width ofall_|ADoor s in the zon if any part ofits 2D veneer, use

General "o
parameter.)

Doors in the Zone. | polygon is inside of, or coincides with the

" |doors, empty Open- | of the Wal
the Open- | Pty Ops edge of, the Zone's 2D polygon.

ings gs). Does not take SEO's

into account,

End Surface |Surface assignedto | Defined in Column Settings (via Building
Column Ends. Materil, or Override in Model Panel)
Combined _|Sum of the nominal
Widtnof | widhs (a5 dsrnea in :
al
poors doou ot i the Extractea | Column area ub- | Relevant f e zone polygon contains.
Column Area tracted ffom Mea- | Column(s). If Relation to Zones = "R
sured Zone area. | Zone Area Only” AND the Column's area
exceeds the minmum defined n Zones Extrusion |Surface assigned to | Defined in Column Settings (via Building
rences, then the Zone is reduced by Surface Column Extrusion. | Material, or Override in Model Panel)

fer y
e percentage set in Zones Preferences.

| Extractea Fi il erea subracied |Relevantifthe zone polygon contsine
- Area m the Measured | Fill(s). If Subtract from Zones is enabled
Sone aes for the Fill(see Fill Settings - General Se(.
tings), then the Zone area is reduced by
the defined percentage.

Extracted  |LoW celingarea | Ifthe Zone is trimmed by a Rno( or Shell:

LowArea  |Subtractedfrom | The zone area is reduced by the "Area.
Measured Zone |reduction under Low Cemng“ a5 detned n
area. Zones Preferences.

ANEMETSCHEK COMPANY

Notes C GRAPHISOFT.

A NEMETSCHER COMPANY

On-Demand Learning
EXPRESSION-DEFINED
PROPERTIES




MINIMUM DATA REQUIRED

> Classification

> ID (Office Standards)

> Structural Function

> Position

> Renovation Status

> Key Properties (Office Standards)
> Layer

> E‘El STRUCTURAL AMALYTICAL PARAMETERS

v CLASSIFICATION AND PROPERTIES

CLASSIFICATIONS

¥ ARCHICAD Classification - v... Wall

v ID AND CATEGORIES

[n]
Structural Function

Paosition

FND-142
Load-Bearing Element
Exterior

v RENOVATION

use Palette to set default

Renovation Status

Show On Renovation Filter

v WALL PROPERTIES

Wall Type
NOTES

g

<Undefined>

v IFC PROPERTIES

IFC Type

<@ 4 - StructureWall

> Ca

v UrArmnuFL
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INTERACTIVE SCHEDULES

> Element Lists: characteristics of basic
construction elements.

> Component Lists: list information
about each component of composite,
profile or basic elements: walls, slabs,
roofs, morphs, meshes, and/or multi-
component profile elements).

> Surface Lists: list elements by their
exposed surfaces.

G 2
I}

4 Name

‘ v ELEMENTS

SCH-0
SCH-1

QC - Structural Function

Qc - Consistency

‘ v COMPONENTS

&, DCH-2

Footing Detailed - QTO

‘ v SURFACES

Add Fields. v Remove

AU Cancel
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Questions / Main Ideas

SBEST PRACTICES

Wans Warksovy

> Accurate modeling according to LOD = - e
> Proper identification of elements (Classification, Naming, D) = =
> Priority Based Connections (PBC) and Intersections R =

> Hidden Structures /need to be modeled? e R
> Follow modeling guidelines / defined in BIM Manual e .

> Follow naming standards / defined in BIM Manual = o
> Avoid duplicates =t =
> Avoid over-detailed models / slower project files f— —

> Avoid irrelevant data / creates confusion S |—k

- U Bttt ort vagane

P

(IMAGE INTENTIONALLY BLURRED)
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AUTOMATIC INTERSECTIONS

ELEMENT INTERSECTIONS

Wall Beam Column  [Slab  [Roof Shell  [Morph
Wall Collisionand |Collision  |Collision or (Collision| Connect |Connect |Connect
Ref. Line 'Wrapping
Beam Collision or (Collision  |Collision|Connect |Connect |Connect
Ref. Line
Column SEO (Collision|Connect |Connect |Connect
Slab [SEO"[Connect |Connect |Connect
Roof Connect |Connect |Connect
Shell Connect |Connect
Morph Connect
Priority Support Intersection display in 3D Model
[Building Material Priority Skin-level
(Automatic)
Building Material Priority Skin-level
(Requires Merge/Trim)
No Priority Support; Element Cut |Element-level only
Only

SCAN FOR

ELEMENT INTERSECTION PRINCIPLES

REFERENCE LINE

JUNCTION ORDER

BUILDING MATERIAL PRIORITY

j+777\777r7 L‘»Jlg:l
| I
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LAYER INTERSECTION GROUP

LAYERS

F Layer name Extension

1 [ARCHICAD Layer
ol oz 20/3D SITE
& @ M 1 |3-sie HOTSPOTS
r@ @ [ 1 |3 -Site Pavement
r@ & B 1 3 - Site Site Original - Main part
@ (=4 B 0 |4 30— DD - CONSTRUCTION ELEMENTS -~
r@ @ [ 1 |4 - Covering Roaof
?.D @ [ 1 |4 - Structure Beam
?.D @ [ 1 |4 - Structure Column
?.D @ [ 1 |4 - Structure Footing
?.D @ [ 1 |4 - Structure Foundation
?3 @ B 1 |4 - Structure Roof
?3 @ B 1 |4 - Structure slab
?3 @ B 1 |4 - Structure Stair
?3 @ B 1 |4 - Structure wall
rﬁ:‘) @ B 1 |4 - Structure Wall Partition
oD o |5 3D -mmeeeees DD - INTERIOR
rﬁ:‘) @ B 1 |5 -Interior Zones
oD o |w 3D OPERATOR! 99
© © [ 999 |99-Operator SEO

Number indicates
Intersection Groups.

If layer set to "O", elements on layer

will NOT intersect with:

+ any other elements on
other layers

+ each other

NOTE: Hidden layers are
considered in schedules.
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CLASSIFICATION+PROPERTIES

CLASSIFICATION

Element Identity.

PROPERTY

Properties are optional, user-defined
data assigned to an element or
Building Material to provide additional,
searchable information.

e.qg. fire resistance rating, model, etc.

B

B £ \\

A Y

2 \

B

B <

e

?? ffffffff

¥ GENERAL RATINGS

[
= Q
¥ & ARCHICAD Classification - v 2.0
» B Site
> @ Space
v ,@_) Elements
v @ Construction Element
» %) Building Element Proxy

> @ Footing
> @ Column
b ) Pile

> @ Beam
» ‘B Slab

> @ Roof

 AVAILABILITY FOR CLASSIFICATIONS

Available for items with the following Classifications:

New.

Canc

Al AARCHICAD Classification - v 2.0 - Wall
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Questions / Main Ideas

EXPESSION-DEFINED PROPERTY

° Property Manager
= Q|
Name pron tume
(I xwide
o
vvvvvv

aaaaaaaa

Expressiol} Editor

Parameters & Properties... > h > fy >

( Brick H size + Mortar thickness ) * ( Brick L size + Mortar thickness ) * ( Brick W size + Mortar thickness )|

Define any calculation rule as an element .
property value and update the value -
automatically, without time-consuming

and error-prone manual data entry
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EXPESSION-DEFINED PROPERTY

EDP'S BUILDING BLOCKS OPERATORS

all

> | Constants

> %< Operators
> &% Logical functions

Properties Parameters Global Settings Project Info + {5 watemata fnctons

> A Trigonometrical functions

{ o >l Statistical functions
q
2a [ Grosssur. | GrossSurface | Reduced by e, N T -
. . ext editing
N B o face Areact | Areactihe | SEOsareigrores % Working Units... . rereryes A g
lame. ve au thewallon | Vil
v GENERAL RATINGS + thetnside | cusingthe R —— i > X Data Conversion
% Fire Resistance R... Option Sat <Undofined> Face surtsces o ?DD ons...
+ Combustible TruefFaise <Undofined> oy openines Ty Caleulation Units...
+ Thermal Transmit... String <Undefined> Inside Face, By Calculation Rules...
% Sound Transmissi.. String <Undofined> [ Zones...
v MAIN CONSTRUCTION Gross Surace | Raduced by s 3
== Gross sur- ' dced by e == Reference Levels...
% Construction Type Option Sat <Undefined> face Areact | Areactihe | SEOsareigrored
+ Technology Option Set <Undefined> thewallon | ¥all ® Legacy...
. theoutside | ncluinghe
+ Concrete Covera... String <Undefined> e e % Stair Rules and Standards...
¢ Classof Surface Option Set <Hindafined> anyopenings FB Structural Analytical Model Units...
< Lifting Weight  String <Undofined> ~onthe :
Y] = outside Face 5 Structural Analytical Model Representation...
+ wallTypo Option Set <Undofined> T structural Load Units...
+ noTes string Inside Face | Name ofche ° -
¥ WINDOW PROPERTIES + Surface. :::;:m =T @
= Minimum witdth... Strin <Exprassion> e il § §
c ” e Wal's [ ) Location Settings...
| ¢ Widowwidh  Length <Exprssion> InsideFace. 4 !
+ WindowType  Option Set UNDEFINED D
Survey Point >
Lengehor | Lemgtnotne _ s IS
Reference | Vills =
une Reerence | = )
e,
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CLASSIFICATION USES

Classification Manager

.
E Q  CLASSIFICATION SYSTEM DEFINITION
¥  ARCHICAD Classification - v 2.0 Name: ARCHICAD Classification
» B site Version: v20
» B space
Date: 3/15/2019
¥ B Elements
» %) Construction Element Source: www.graphisoft.com
» %) Oening Descripton:

» % Element Component
» &) Furnishing

> %) MEP Element ¥ AVAILABLE PROPERTIES

» &) Transport Element
Properties available for the selected Classification(s):
» %) Components

» 5 Materials All New Property (GENERAL RATINGS)

Classifications are used:

> To organize project elements/materials and their related data

> To define available properties to an Element or Building Material

> To provide mandatory deliverables based on Classification Standards

> To ensure accurate data exchange with other applications, e.g. IFC

> To Find & Select clements or materials by Classification: e.g. walls,
including walls made with other tools like morph.

> To apply Graphic Override Rules.
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CLASSIFICATION USES

BEST PRACTICES

> Ensure the correct classification is assigned to every tool’s default settings.
> |f a tool is used to model more than one type of element, save Favorites for each
different type with the correct classification assigned to them.

Tool examples:

> Slab / model slabs (structural), finished floors, ceilings, soffits, etc.

> Wall / model walls, wall finishes, cladding elements, etc.

> Column / model columns (structural), raised access floor pedestals, etc.
> Roof / model roofs (structural), roof finishes, ramps, etc.

> Beam / model beams (structural), shading systems, etc.

G GRAPHISOFT

EEEEEEEEEEEEEEEEEE

Notes C GRAPHISOFT.

A NEMETSCHER COMPANY

On-Demand Learning
EXPRESSION-DEFINED
PROPERTIES




Questions / Main Ideas

POPERTY TYPES

String: Any text or non-unit number
(Manufacturer, Brand)

Number: Any non-unit number expressed in decimals —ropey e ) E
(Purchase Price, Ratio) e L
Integer: A whole number e i
(Occupancy, Number of bricks) peseen iy
Unit values: s DY SRS —
Area Data Type:
Length Default Value: Options Setup...
Angle © undefined
“value <
Volume Expression
True/False
Tags List: Can be a tag or series of tags (e.g. Building A, Floor 2, Common Use, Kitchenette)
—This data type cannot be used for an Expression-based property.
Option Set: Provides a fixed set of options (e.g. for the “Fire Resistance Rating” property)
—This data type cannot be used for an Expression-based property. However, Option Set-type properties

(without Multi-Choice) can be used within an Expression.
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POPERTY USES

With Element Properties, you can:

> Load meta-data into the project carried by the
building elements

> List / manage with the Interactive Schedule

> Display information in Labels, Zone Stamps,
Door/Window Markers

> Override elements by property values, using
Graphic Overrides

> Import and export among software packages

> Export data structure to spreadsheet, then
import property data from spreadsheets into
Archicad elements

Property Manager

Property Name:

Description:

¥ VALUE DEFINITION
Data Type:
Default Value:
© undefined
“IValue

Expression

F| String

Number
Integer

Length
Area
Volume
Angle

True/False
Tags List

+ Option Set ;

Options Setup...

<3
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THANK YOU.

CALEB GONZALEZ
PROFESSIONAL SERVICES CONSULTANT
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