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1. INTRODUCTION

This appendix outlines the best practices for BIM modelling in EMSD context.
While the standard of BIM files upon completion have been described in the latest
the BIM-AM Standards and Guidelines (thereafter referred to as BIM-AM SG),
Contractors may refer to this appendix for step-by-step instructions and suggestions
on how to author BIM objects, set up BIM models, author BIM models, handover
BIM models, and upgrade BIM models.

2. BIM OBJECTS

BIM objects from the BIM Object Library of the CIC BIM Portal should be used as
far as practicable. If authoring new BIM objects is necessary, existing objects from
the CIC BIM Portal should be used as the basis if applicable, and LOD-G can be
simplified or enhanced to meet the project requirement, while LOD-I should be
preserved. Altered object shall be renamed after the Originator (author or latest
modifier of the object as identified by DEVB Agent Responsible Code (ARC) or
EMSD-assigned code). It is encouraged to submit newly developed objects to the
CIC Obiject Library. Refer to BIM-AM SG for details.

The following principles should also be observed.

2.1 Nested Objects

A BIM Object may be comprised of several BIM objects, with each component
modelled under the appropriate category as far as practicable. The individual
objects can be shared or not shared by the host objects. Object nesting may be
required when families need to perform the following tasks:

« Object array or stacking

« Displaying text or hatching region

« Make On/Off editing function more efficient

« Scale families that do not typically scale

« Minimise file size by avoiding grouping or copying elements

However, it is important to note that attributes within nested objects cannot be
exported into the AIMP system. For example, the LV switchboard shown below
would have to be represented by at 7 different object elements and individually
loaded to project so that the asset data of each asset can be exported.
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Figure 2-1 Example of nested object which is NOT applicable for LV switchboard
installation

BIM object of “Busbar Trunking
Main Distribution Cable™ under
System 19 “Electnical

[BL\{ object of Level 2

Distribution System”

Equipment of System 2
“LV Switchboard”

e Battery Charger

e  Switchgear

¢ Relay

e Capacitor QB BIM object of LV ]

. Switchboard

Harmonic Filter

o

In accordance with BIM Harmonisation Guidelines for WDs, information owners
should be consulted on whether nested BIM object (which contains multiple BIM
objects) are allowed. If nested BIM object must be authored, all contained BIM
object should be from the same category.

2.2 Detail Level of Objects

BIM Objects can be displayed at different detail levels to represent detailed
elements for different stages. For example, a pump may be shown as a simple
cylindrical shape in the design stage but separated parts may be added in the
construction stage. The blow-up details can be displayed in more detail level as
shown below.
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Figure 2-2 shown as Medium in Detail

Level
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Figure 2-4 Pipework shown as
Medium in Detail Level

Figure 2-6 Smoke detector shown as
Medium in Detail level

Figure 2-8 Sprinkler shown as Medium

in Detail level

Figure 2-3 Object shown as Fine in

Detail Level
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Figure 2-5 Pipework shown
as Coarse in Detail Level

Figure 2-7 Smoke detector
shown as Coarse in Detail level

Figure 2-9 Sprinkler shown as
Coarse in Detail level
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Figure 2-10 Family Element Visibility Settings in Fine Level

a ultiple Categories Selected -
\ﬂ | Mechanical Equipment (14) ~| B8 dit Type
Constraints *
‘Work Plane
Graphics #
@B Visible =] i
Visibility/Graphics Gverrides | Edit.. ]
=Y Materials and Finishes 4
o Material <By Category* |
Identity Data 2
Subcategory <None>
Family Element Visibility Settings X
View Specific Display
Display in 3D views and:
[®PlanRCP
[m] Front/Back
B LeftRight
When cutin Plan/RCP (if category permits)
Detail Levels
[ coarse [Medium EAFine
| ok || cancel || Defut || Heb

[
Figure 2-11 Family Element Visibility Settings in Medium Level

"R
Mechanical Equipment (1) V| Edit Type

\
Constraints

End Angle 360.00° 1
@ Start Angle 0.00° 1
] Work Plane Reference Plane
Graphics 2
B Visible = 1
- Visibility/Graphics Overrides | Edit... I
Materials and Finishes 4
Material <By Category> 1
Identity Data 2
Subcategory <None>
Solid/Void Solid
Family Element Visibility Setting: X
View Speciic Display
Display in 3D views and:
[APlanfrer
[AFront/Back
[ALeft/right
When cutin Plan/RCP (i category permits)
Detail Levels
Flcoarse A medium OFine
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2.3 Modelling of Maintenance and Clearance Space

Clearance spaces for operation and maintenance purposes should be modelled in
equipment BIM objects, as it would be taken into consideration during the design
and construction phases. Two methods are suggested as follows:

Method 1

The visibility of clearance space of the BIM object can be turned on and off as
parameter as shown below in figures.

Figure 2-12 Type Properties Settings

L JNRRRSAR S— e =
Famidy: MCQ-OTR-WSP-CRAC_Unit - Load.
Type: 2100210052850 v Ouphcate...
Rename.
Type Parameters
Parameter Value

Keynote

Type Comments

URL

Description

Assembly Code

Cost

Type Mark

’um N .

: = . . . )
|i('earen(c Space 7

i -

<< Preview [ ][ conce
Figure 2-13 Clearance space with Figure 2-14 Clearance space with
visibility “ON” visibility “OFF”
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2.3.2 Method 2

Alternatively, subcategories can be used to control the visibility of clearance spaces.
The clearance solids can be assigned a subcategory in the family editor and its
visibility can be turned on/off in the project view visibility/graphics.

Figure 2-15 Setting clearance space in subcategories

Family Editor

REOGHG - 472 =2-/0A @-0FE%0-+ Autodesk Revit 2021.1.2 - M_Supply Diffuser - Neckfa -
Create Insert  Annotate View Manage Add-ins  BIM Interoperability Tools  Modify | Clearance (=)~
: ) m = — ]
[ | e 1
z _ - e & 0L 1 1
Select v Settings mghage Project Inquiry Macros Visual P
Madify | Clearance
Properties | object styles x |
R Model Objects Annotation Objects Imported Objects
Clearance (1) v VP Line Weight . i
! . Category e ne Color | Line Pattem Material
Extrusion End P T — - e -
Extrusion Start 00 a Clearance 1 M Black Salid
Work Plane Reference Plane : Center (Front/B... |
Graphics B
Visible a
Visibility/Graphics Overrides Edit
Materials and Finishes B
Material «By Category> _] 1 F
Identity Data
Solid/Void SIE
Assign Sub-
Category to solid
Modify Subcategaries.
Select All Select Nane. Inwert
New Delete Rename
Properties help Apply
Project Browser - M_Supply Diffuser - Rectangular Face Round Neck.rfa
= 1O Views (all) -~ |I| Cancel Apply Help
5 Floor Plans

Create a new object Sub-
Category in Family

Revit Project file

Visibility/Graphic Overrides for 3D View: {3D} X
Model Categories Annotation Categories Analytical Model Categories Imported Categories Filters [
[#] show model cateqories in this view If @ category is unchecked, it will not be visible.
. Projection/Surface Cut ‘ Detail Level a
isibility Patterns Transparency !
[
a
. . g
his new Sub-category will ]
¥ Communici . . S O
& v conaunriungs | PPEAT 1N Project visibility/ = >
§-88 Conduls Graphic once family is loaded g
¥ Data Devices P Y O |
# ™ Detail tems (m] | By View
™ Duct Accessories 0 | By View
(@ Duct Fittings ] | By View 4
¥ Duct Insulations [m] | By View i
¥ Duct Linings [m] | By View
™ Duet Placeholders 0 | By View "
I 1 Override Host Layers
2 e e (st Lne sfes ..
Categories that are not overridden are drawn
according to Object Style settings. Qbject Styles...
o [ o | i [
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3. ARCHITECTURAL BIM MODELS
3.1 Architecture Model Setup and Zone Creation
Room or Space should be created with labels in as-built architectural models for
zone tagging assignments. Ceiling voids and raised floor voids should be included
when defining the room or space in architectural model, if applicable, so that the
parameter of “zone tag number” of each E&M object can be automatically filled by
the AM system. Alternatively, manual input of “zone tag number” to BIM model is
also acceptable.
Reflected ceiling plans showing the location of access panels for E&M services
should also be included in architectural models.
To verify the area of each zone tag number of one storey, space would be added to
rooms and particular areas. Space should be bounded by wall, ceiling, and floor.
The basic elements of architectural model are described in the sections below.
3.1.1 Architectural Elements Modelling

The following objects within architectural model should be modelled for the
operation of BIM -AM systems which include:

« Wall thickness and height, which is required for routing of main services, the
location of mounting E&M equipment, wall penetrations, and fire stopping.

o Ceiling, which is required for the HVAC diffusers, electrical equipment
locations, and routing of services with openings for lighting system.

Spatial analysis sequence should follow: Room Boundary - Space - Place Space
-> Room Calculation Point > Additional model text in space.

Space would be formed by wall, ceiling, and floor, but it would not form by ramp.
The space can be either bounded, semi-bounded, or unbounded area.

Table 3-1 Basic Definition of Area

Area Definition
Bounded Area Bounded Area are bounded by room-
bounding components such as wall,
curtain wall, curtain systems, columns,
roofs, floors, and room/room separation
lines.

Semi-bounded Area Semi-bounded Area are not fully bounded
by room-bounding components.

Unbounded Area Unbounded Area are some open areas
without any room-bounding components.




Building Information Modelling for
Asset Management (BIM-AM)
Standards and Guidelines Version 3.0 Appendix E

3.1.2  Procedures of Creating Space for Architectural Models
Figure 3-1 Procedures of creating space

Architecture  Structure  Steel  Systems  Inset  Annotate  Analyze  Massing 8 Site  Collaborate  View  Manage  Add-Ins Modify ==

ol 1B fENE £ ¥ |0 (b, [

Adjust Reset Supports Consistency | Spac Zone | He

Cases Combinations
yhical Madel v Anahgticsl Model Tacls . Spaces & Zanes

1. Open aview for BIM author to place a space.

2. Click the Analyze tab - Space and Zone Panel - Space -mspace
3. Specify the parameter for the space on the options bar.

4. Move the cursor into drawing area and click to place the space.
5. Continue placing spaces or click Modify.

6. To check room-bounding elements, click Modify and Place Space Tab -
Space Panel > Highlight Boundaries. (All room boundaries would be
highlighted in gold and display as warning. To further check with those do not
display in current view, click Expand in the waring dialog. To remove and exit
from the warning box, click Close.)

3.2 Room Modelling

3.2.1 Preparation before Creating Space

Multiple spaces may exist in the same physical room or under the same ceiling with
different level heights.

For example, in Figure 3-3: -

Extra levels should be added between Figure 3-2 Sample of Level Settings
4/F to ceiling (named 4/F Middle

Level) and ceiling to 5/F (named 4/F 37:;5 "

Plenum)' 4/F Plenum
Due to the various height of ceiling, the 35600
gap between ceiling to 5/F would be

different.

4/F Middle Level
33500 '
AF g
31100 "

In the modelling process, 4/F Plenum should cover most of the gap, or more levels
should be added.

1. Open aview in which BIM author want to set the level.

2. Click the Datum tab, and then click Level.
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3.2.2 Creating Room Calculation Point

To get the correct room information calculated into the location data of asset, room
calculation point for assets should be modified. To modify room calculation point
of an asset, refer to following settings:

1.  Select the Family instance and Click “Edit Family”.

2. The Family Edit View shows up and check the Room Calculation Point
checkbox to show calculation Point

3. Select the Room Calculation Point in the view and move it to a relevant
location for getting the room/space information of the asset. In general, the
room calculation point should fall into the geometric centre. For some wall-
mounted elements such as hose reel, fire alarm, sensors, the calculation point
may need to be closed to inner side against the wall side.

4.  After the setting is completed that can load back into the project.

Figure 3-3 Demo of families settings

 BiMinteroperabilty Tooks B Ome  Mocy | Spaniters | =
= - ¢ >
:J ? e ] $ ' '
- eate Y Family: Sprinklers v »
Round Connector Dimension Use Radius A {
Vechanical 2
Part Type Normal
dentity Data 2 '; "
OmniClass Number 23.65.70.17.11.24
Jther 2 \ §
Work Plane-Based (| RN S
S - H° S
Always vertical %] ?N'b d - Qf_b
Cut with Voids When Loaded [7] e IS +* il
Shared a & ‘L~ o
Room Calculation Point = 'F{;"f"

3.2.3 Additional Model Text in Space

A Model Text should be added to the centre of each room/ space. The Model Texts
should be added to the Architectural Model File and placed in an empty area inside
the room which located away the walls or other physical objects inside the room. A
new shared parameter “Room Point Name” should be added for the Model Texts
with the Space Name. The purpose of model text in space which act as 3D
annotation in view. And it is an optional modelling approach. Details please refer
to the following guidelines for steps to add Model Text:

1. For each space, create a Model Text with Text size = 50.0

Figure 3-4 Text Settings
Add-Ins __ BIM Interoperability Tools ~ Modify  Bentley

SIAIN @ R[E &

Stair | Model Model Model  Room Room Tag
Text |Line Group Separator Room

n Model Room
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2.

3.

Figure 3-5 Type properties settings

Type Properties

Family:

Type: S0mm Arial v

Type Parameters

System Family: Model Text hd

X

Duplicate. .

Rename...

Parameter | Value

Text
Text Font Arial
Text Size

Bold

Italic

Identity Data

Type Image

oty
Model

Cancel

Place the Model Text at height level of roughly 1300mm in an empty area

inside the room away from walls or other objects inside the room.

Change the text to a

132

Figure 3-6 Text settings

-

Mncal Tesd

LAV

(i

ACCES

a

and set Depth Dimension = 50.

Figure 3-7 Text settings

Edit Text

X

Generic Models (1)
Constraints

Graphics
Text

Ho
Text
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Asset_ID
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Materials and Finishes

Ma

terial i< By Category>

~ EE Edit Type

2 A
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Image

Comments
Mark
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4.

4.1

4.1.1

4.1.2

4.1.3

E&M BIM MODELS SET UP

Level of Development

Referring to the CIC BIM Standards for Mechanical Electrical and Plumbing,
separate LOD requirements exist for graphical representation (LOD-G) and LOD
for LOD-Information (LOD-I).

LOD for Graphical Representation (LOD-G)

BIM objects shall be created at a suitable LOD-G based on project requirement,
BIM software limitations, and common modelling practices. For BIM-AM
operation, the recommended LOD-G is 300 and its definition is explicitly explained
in the CIC BIM Standards.

The BIM object for asset management shall have the dimensional accuracy not
more than £150mm.

LOD for Information (LOD-I)

Common parameters as specified in the Appendix B of the BIM-AM SG shall be
created under project parameter. Whilst, specific parameters should be created
under each individual BIM object to ensures the asset data being clean and neat
during the information exchange between BIM models and asset management
system.

EMSD has developed a Model Checker Plugin to facilitate Contractor in identifying
LOD-I non-compliance issues. The Contractor shall liaise with EMSD for the
installation package of the plugin and the usage of this plugin is optional. Refer to
Section 9 of this Appendix E for the user guide of the plugin.

Major E&M Objects Creation

BIM object creation principles outlined in this section are based on Revit but also
applicable to other BIM software. This section briefly explains the basic modelling
approach of some major E&M objects.

Level 1 Equipment/Systems refers to major E&M systems based on EMSD’s asset
data templates as specified in BIM-AM SG.

Level 2 Equipment should be modelled as BIM objects and loaded into project
model. The advantage of using a project model is the ability to export the COBie
schedule of Level 2 Equipment and the number of BIM objects can be counted
correctly within the project. The level of equipment should be defined by Contractor
and further confirmed by project engineer.

The subsequent sections contain object hierarchies, components and prevalent
formats for major E&M objects.
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4.1.4 Object Creation-LV Switchboard
Object Hierarchy and Components
Figure 4-1 Object hierarchy for LV Switchboard

LV -Switchboard (.rvt) LV -Swichboard (.rfa)

AirCircuit Breaker (ACB)(.rfa)

Automatic Transfer Switch(.rfa)

MouldedCaseCircuit Breaker
BIM object of Level 2 Equipment of System 2 “LV (SR R
Switchboard _: ) ) MiniatureCircuit Breaker
. Air Circuit Breaker (MCB)(.rfa)
e  Automatic Transfer Switch

PowerQualityand Energy
Management System
(POEMS)(.rfa)

. Battery

. Capacitor

. Harmonic Filter

e  Moulded Case Circuit Breaker (Open Space)
. Miniature Circuit Breaker

Residual Current Device(.rfa)

e Power Quality and Energy Management B
with Overcurrent Protection
System (RCBO)j.rfa)

. Residual Current Device
. Residual Current Circuit Breaker with

K Overcurrent Protection /

BIM object of “Busbar Trunking /
Main Distribution Cable”

]

BIM object of LV Switchboard
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Table 4-1 Typical components for LV Switchboards

Equipment
Level

Components

Model
Format

Level 1 LV Switchboard

rfa

Level 2 Individual BIM Obiject:

Air Circuit Breaker

Automatic Transfer Switch

Battery

Capacitor

Harmonic Filter

Moulded Case Circuit Breaker (Open
Space)

Miniature Circuit Breaker

Power Quality and Energy Management
System

Residual Current Device

Residual Current Circuit Breaker with
Overcurrent Protection

rfa

Main Distribution Cable (Incoming/ Outgoing)

rfa
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4.1.5 Object Creation-Air Handling Unit (AHU)
Object Hierarchy and Components
Figure 4-2 Object hierarchy for AHU

|
HVAC-Air Side [.rvi) < Air Handling Unit {.rfa) }

Energy Recovery Unit (e.g. Heat
Wheel).rfa)

Properties

-
The direction of duct can be
change by modifying the AHU.

@ 30 View

30 View: 1301 =] 8 kit Type
Guaphics
e Scale

Table 4-2 Typical components in AHU

Equipment Components Model
Level Format
Level 1 HVAC System-Airside System vt
Level 2 AHU Body Ifa
Individual BIM Obiject: rfa
e Heat Exchange Wheel
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4.1.6 Object Creation-Emergency Generator

Object Hierarchy and Components

Figure 4-3 Object hierarchy for Emergency Generator

BIM Objects

Emergency Generator (.rvt) Generator(.rfa)

Alternator (.rfa)

Diesel Engine (.rfa)

Fuel Pump (.rfa)

Table 4-3 Typical components in Emergency Generator

Equipment Model
qLeR/eI ColbREIE Format
Level 1 Emergency Generator Ifa
Level 2 Individual BIM Object: Ifa
e Alternator
e Battery
e Diesel engine
e Fuel Tank
e Fuel Pump
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4.1.7  Object Creation-Drop-arm Barrier

Object Hierarchy and Components

Figure 4-4 Object hierarchy for Drop-arm Barrier

BTN TR

Burglar Alarm and Security

Installation- Drop-arm Ledlis ke ey i

Barrier(.rvt)

Card Accessories Controller|.rfa)

Control Panel(.rfa)

Table 4-4 Typical Components for Drop-arm Barrier

Equipment Model
qLeR/eI ColbREIE Format
Level 1 Burglar Alarm and Security Installation - Drop- Ifa
arm Barrier
Level 2 Individual BIM Object: Ifa

e Barrier Gate
e Card Accessories Controller
e Control Panel

e Detector
e Intercom
e Recorder

e \Workstation Unit

10
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4.1.8 Object Creation-Electronic Devices on Rack Cabinet

Object Hierarchy and Components for electronic systems and the example of close
circuit TV system is shown as follows.

Figure 4-5 Object hierarchy for Close Circuit TV System

Closed Circuit TV System (.rvt) Network Switch (.rfa)
Video Recorder (.rfa)

Each rack unit shall be modelled

as an individual level 2 equipment

Properties |

BAS-DVR-BUILOIT-MultiChannelOVR
oy x M
|" ‘ DVR
—

Security Devices (1) ~ | 58 Edit Type

Constraints ' A
Level o |
Offset 15000
Moves With Nearby Elements )

Electrical - Loads

Propetties

’ BAS-SCM-BUILDIT-Monitor

Security Devices (1)
Constraints A
Level orF ]
Offset 5344

Moves With Nearby Elements
Electrical - Loads

identity Data
Image
Comments BAS-DVR
Mark 127

Identity Data
Image

Comments BAS-SCM
Mark 30 BAS-NES-BUILDIT-H3IC_Switch -

Security Devices (1) ~ (8 Edit Type
Constraints A
Level GF ]

Properties x

Offset 1600.0
Moves With Nearby Elements
Electrical - Loads

Identity Data
image
Comments BAS-NES
Mark 10

Table 4-5 Typical Components for Close Circuit TV System

Equipment Model

Level SO Format
Level 1 Closed Circuit TV System vt
Level 2 Individual BIM Obijects in rack cabinet: Ifa

e Display unit
e Network switch
e Video Recorder, e.g. DVR

11
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4.2 Multi-trade Integrated MEP (MIMEP)

MIMEP which is a key trend in current construction industry. There are several
modelling methodologies for modular unit in which nested object is not preferable
option for major E&M equipment under asset management. Figures shown some
typical examples for MiMEP application.

Figure 4-6 Integrated Air-Handling Unit Figure 4-7 Modular Pump Set with
Control Panel

Figure 4-8 Multi-trade horizontal services module

Based on the purpose of asset management, it is suggested that individual BIM
objects shall be created for each project model as classified in Appendix G. Each
separated asset shall input with relevant asset parameter as specified in Appendix
B.

12
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4.4 System Setup and Presentation Style for E&M System
44.1 Duct System
Each system should contain the following settings:

Figure 4-9 Duct System Settings

Project Browser - EMSD_RevitTemplate_2016 Type Properties

# Duct Fittings Faméy: System Family: Duct System -
=} Duct Systems

Type: HVAC-EAD -
(=) Duct System ki Duphcats,
.Exhaust Air Renome,..
_Return Air Type Paramaters

Supply Air Parameter l Value J
AE-AE Graphics s
AV-AV Graphic Overrides Edit... |
BA-ACS Materials and Finishes 2
BA-BAS Material <By Category>
BA-CAS Mechanical 2
Calculations All
BA-CCTVI Classif xhaust A
8A-DAB Identity Data L3
BA-KLS Abbreviation EAD e
BA-SCS Type Comments
BA-VPS URL
BR-BR Description Exhaust Air Duct
Rise / Drop [
BR-STV Rise / Drop Symbol Slash
CCTV-CCTV
EL-TR l .
EMG-EMG
HVAC-EAD

oK Cancel
Click to select, TAB for alternates, CTRL ac |

As there are no trunking objects in the software, it is recommended to use duct with
specific duct system to represent trunking system. For trunking serving combined
ELV system, the service type should be “ELV”.

4.4.2  Pipe System

Pipe systems should be created in the BIM project. Each system should contain the
following settings:

Figure 4-10 Pipe System Settings

= Piping Systems Type Properties
= Piping System
.Domestic Cold Water

.Domestic Hot Water e AW z oupicate...
.Fire Protection Dry
Type Parameters

Famiy: System Famsdy: Piging System -

Rename,
.Fire Protection Other
Fire Protection Pre-Action peaeles [ Value ’I >
: g Graphics
.Fire Protection Wet Graphic Overrides Edit... ]
Hydronic Return Materials and Finishes. s
.Hydronic Supply Material Fill_000-000-255
Other Mechanical |E
% Caiculations All
Sanitary —_
Vent Fluid Type Water
BLR-BLR Fluid Temperature 4°C
DR-PRWP Identity Data 2
DR-PSWP Abbreviation cHws o——
Type Comments
DR-PWP URL
DR-RWP Description Chilled Water Supply Pipe
DR-SWP Rise / Drop S -
DR-VP 4
DR-WP X Conrel

13
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Sloped pipe can be created from the following steps:

1. Select the pipe and click “slope”
Figure 4-11 Slope Pipe Settings
,1;;;;{%;1;:; Ponagsens | (e =
o= T T=TEE L EAH S T =
Sy |47 || et ety S Chang R0 e
fy o | View |Measure| Create Layout Edit ‘ Pine Insulation
Slope
] \W q-3u : cope conor paint for s png ranch, =
7 e W 7 =
b%)fi\\ | ‘ $’ Press F1f help
¥1a | ‘
/ IBE ROOM
s 27.27
|
|
N
_1 |
7 | \
| | Wz
AR |
2. Select the slope value and click “finish”
Figure 4-12 Settings of slope value
EH@E-R-=- &0 A g
Slope Value: w x
1.0000% - Finish Cancel
Select = Slope ‘ Slope Editor
4.43 Cable Tray

To model a cable tray, the sub-system code should be inputted in the “Service Type”
field under cable tray.

Figure 4-13 Settings of cable tray

Properties

Cable Tray with Fittings
Cable Tray

S

Cable Trays (1)

~| 8 Edit Type

Dimensions
Size

Bl .

Width
Height

Length

Identity Data
Image
Service Type

Comments

Mark
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4.5 Adjusting CSD Model

Below are some tips on using Revit’s “Spilt Element” function to resolve a clash by
re-routing one system around another.

1. Find clashes in plan or section.

Figure 4-14 Demo od adjusting CSD model
®

| C \

I.Iah‘;&
u

2. Select “split element” function and click “delete inner segment”.

Figure 4-15 Setting of adjusting mocdel

Autodesk Revit 2017 - EMSDN-NA-Master.rvt - Section: Section 2

Py & Dl
Far- =% o = \
: o Oa O ﬁT 5 Split Element (SL)
y 0 Join ~ Eg * + 4 l '4 Cuts an element (such as a wall or line) at a selected point, or

Select v Properties | Clipboard Geometry Modify removes a segment between 2 points.

=4 B 4 - CQ w8 ‘f © A G- QEI Cx B' b Press F1 for more help jB°VideoisIoading...
Delete Inner Segment

K Cope ~

r

3. Split the trunking and delete the fitting at the end point.

Figure 4-16 Demo of solving clash

Delete

15
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4. Create the trunking to avoid clashes.

Figure 4-17 Demo of creating trunking

Section2 e s remervorsmae & 5 £1 L sovm

4.6 E&M System Families Centerline

All system routing centrelines in 3D views should be hidden. This is applicable to
Ducts, Duct fittings, Pipes, Pipe Fittings, Cable trays, Cable tray Fittings, Conduits
(if applicable) and Conduit Fittings (if applicable).

Figure 4-18 Visibility/Graphics Override for System Centre line

Visibility/Graphic Overrides for Section: Main Electrical Distribution

Model Categories  Annotation Categories Analytical Model Categories Imported Cz
Show mode| categories in this view

Eilter list: <multiple> il

Projection/Surface
Lines Patterns | Trans..

Visibility

Cable Trays
Communication Devices
Conduit Fittings

B Center line

~ R

Conduits
{— B Center line
¥ Drop
W Rise
Data Devices
Detail Items
Duct Accessories
Duct Fittings
M Center line

- R

M Contour

All None Invert Expand All

Categories that are not overridden are drawn -
according to Object Style settings. Object Styles...
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4.7

Panel Schedules for Distribution Boards

The requirement under this section is not a mandatory item unless this is stipulated
in the project requirement and implementing as far as practicable in the project.

“Panel Schedule” should be created for all electrical distribution boards in BIM
models, so that all the information of circuits and the asset code of switchgears can
be inputted to the schedules for data exchange between BIM models and asset
management system.

Figure 4-19 Sample of Panel Schedule

Branch Panel: DB-101
Location: Vols: 3-LNB2 ALC. Rating:
Supply From: Phases: 3 Mains Typa:
Mounting: Recessed Wires: 4 Mains Rating: 100 A
Enclosure: Type 1 MCB Rating: 63 A
Board - Asset Code: KT-EMSDN-NA-001-EL-DTB-0001
.—I—{ Asset code of distribution board “DB-101"
KT Circuit Trip Poles u L2 L3
1 KT-EMSDN-NA-001-EL-NCB-0001 204 1 BBVA
F] KT-EMSON-NA-001-EL-MCE-0002 204 1 OVA
3 KT-EMSON-NA-00 T-EL-NCB-0003 204 1 VA
] KT-EMSDN-NA-001-EL-MCE-0004 204 1 BEVA
5 KT-EMSDN-NA-001-EL-MCB-0005 204 1 OVA
5 KT-EMSON-NA-001-EL-WMCE-0006 204 [ 58 VA
7 KT-EMSDN-NA-001-EL-NCB-0007 204 1 VA
B KT-EMSDN-NA-001-EL-MCB-0008 204 1 OVA
] KT-EMSDN-NA-001-EL-WCE-0009 204 1 VA
10 KT-EMSDN-NA-001-EL-MCB-0010 204 1 VA
Xl KT-EMSON-NA-00T-EL-WCE-0011 204 1 IAVA
12 KT-EMSON-NA-001-EL-MCB-0012 204 1 68 VA
13
14
15
L Asset code of switchgears at
] distribution boards
20
21
Total Load:| 136 VA VA 136 VA
Total Amps: A [ 1A
Legend:
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals
HVAC VA 0.00% VA
Lighting - General OVA 0.00% OVA Total Conn. Load: | 306 VA
Other 0VA 0.00% 0 VA Total Est Demand: 306 VA
Power - General OVA 0.00% OVA Total Conn. Current: [0 A
[Motor VA 0.00% [0 Total Est. Demand Current: [0 A
[Cocting 0 VA 0.00% VA
|Repiiance - Dwelling Unit OVA 0.00% OVA

17
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S. BIM MODEL HANDOVER SETUP

5.1 3D Default with Consistent Colour for Forge Conversion
Before handover the as-built models, a series of setting is required to facilitate
model conversion. This is to make sure the graphic as shown in the native model
can be properly displayed in a 3D consistent colour mode.
e  The visual style of the texture image must be realistic.
e  The following items should be named in ASCII characters:
- The filenames of the texture image;

- The file path of the texture image (i.e. the image source paths under the
Appearance tab of the custom material in the Revit Material Browser);
and

- The filename of the RVT file.

e  All used custom texture images should be put along with the RVT file, i.e. all
files of JPG, PNG, and RVT should be in the same level of the directory.

e  All texture images and the RVT file should be compressed into a single ZIP
package.

18
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6. CONSTRUCTION BIM DETAILS

6.1 Separate Storage Set for Construction and Fabrication Details

All construction details (such as hangers) should be developed in separate storage
sets (workset/ layer/ level) to allow switching off when converting the construction
model for AM purpose.

Models should be detached from central file at the beginning of project. After
disabling work-sharing, the model would no longer be synchronised with the central
model.

Workflow to detach a central model are as follows:

Click File Tab and Open.

Select the RVT file.

In the open dialog, select Detach from Central.
Click open to the model file.

o ~ w D E

The default file name should be the original file name with” _detached”. BIM
author may change it after saving the model.

Figure 6-1 Model settings with detached model

[ Acchitecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing &Site  Collaborate | View  Manage  Add-Ins Modify D~
Workset]

Select ~ Communicate Manage Collaboration Synchronize ~ Manage Models ~ Coordinate

v Edit Type
5 oA

PO A | name 5 Date modf
= 2/8/2021 11
151072021
e 207720214
=) 277720211
2571072021

6/10/20216
6/10/20216
6/10/20216 Version Unknown

6/10/2021€

EMSD Template RVT 6/10/2021€
6/10/20216
6/10/20216
6/10/20216
6/10/20216
6/10/20216 ,

* DODLDL DD

File name: | EMSD Template RVT -

Create New Local open  ||v Cancel
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The latest model owner can select to preserve the work sets or discards the work
sets from last model owner while opening the detached model.

Figure 6-2 Display of detaching model

T wochitectce  Stucture  Steel  Systems  Inset  Aamctate  Anabae  Massing &St Colsborate  View  Manage  Addein

Select = Cemnmunicat Manage Cellabcration Symchiznize = Manage

Praperties 4 ®

Dietwch Model from Central

Fioor Fian: Lewel 1 F et Type:
Graphics & A
View Scale
Namasl
Fin
Sheowe Driginal ]
1
Hane
Edit =
Edu.
Project Mot
Discipline Archactursl
Shew Hidden Lines By Desciphoe

Modify

b

madel. You will be unable

ritral rmodel,

For AM purposes, owner can select to preserve Worksets. Objects/systems are
already assigned in appropriate Worksets in construction stage. Model owners have
rights to turn on/off for objects/systems visibility from construction model to AM

purpose.

Figure 6-3 Workset Setup

Architecture  Structure

Steel  Systems  Insert Annotste  Analyze Massing &Site  Collaborate  View  Manage  Add-Ins

Modify @~
jorkset1
Select ~ Communicate WManage Collaboration Synchronize + Manage Models ~ Coordinate
Properties & X
Worlksets X
Floor Plan -
Active workset:
Floor Plan: Level 1 | B8 Edit Type [ Gray tnactive Workset Graphics
Al Name Editable Owner Borrowers | Oper Visible in all views New
7700 rchitectare Layout Blan Ves Yes %
Scal e 1 100 DR [Ves Ves =] Delete
Display Model Normal ELV. [Ves Ves M
= Rename
Detail Level Fine FS |Yes Yes 1
i HVAC [es Ve il
Lighting [Ves Ves &
PL [Ves Ves & Oper
Shared Levels and Grids |Yes Yes &
[Workset! [Ves Ves = Gz
Structural Framing Plan [Ves Yes =
Editable
Non Editable
o Show:
-ee [user Created [Project Standards
[ Famiies [viens
~
et s
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7. PARAMETER DESIGN

71

Managing and updating information linked to each object element can be facilitated
by reducing the number of loadable families and family types. This can be
streamlined within the model in several ways.

There can be many considerations in deciding whether an element should exist as a
unique loadable family or a new type under an existing family. In general, the
decision should be based on the ease of updating the information associated with
the element and these are some of the aspects to be considered:

1.  Elements in the same System (eg. Lift and Escalator, LV switchboard, etc)

2. Elements in the same Equipment Type and BIM category (eg. Specialty
Equipment, Electrical Equipment, etc)

3. Elements whose geometries are similar
4.  Elements whose parameters are similar

In the example shown below, the 2 light fixtures have similar geometry and similar
object parameters, and are therefore modelled under the same family and their
differences are noted by their type parameters.

Figure 7-1 Examples of type parameters

Type versus Instance Parameters

A Type parameter enables the modeller to modify the parameter for all the elements
of the same family type while an Instance parameter enables the modeller to modify
the parameter for every instance of an element. The modeller should consider how
the parameters would vary in the project to decide on using Type or Instance
parameters. Refer to Appendix B — Asset Data Templates for the details and some
highlights are shown below.

In general, elements of the same manufacturer model number are modelled as the
same type and its catalogue specifications reflected as type parameters. Examples

21

| Type Properties X Type Properties
Same Family
Family: M_Pendant Light - Linear - 2 Lamp — > |M_Pendant Light - Linear - 2 Lamp e
Different Type
Type: 2400mm - 277v < — yp P | 1200mm - 277v v Duplicate...
Rename... Rename...
Type Parameters Type Parameters
Parameter } Value H A ! Nals H A
Constraints 2 |m 2
Default Elevation Default Elevation 1200.0
| Materials and Finishes 8 | Materials and Finishes s
Light Casing Material Metal - Paint Finish - Ivory, Glo Light Casing Material Metal - Paint Finish - Ivory, Glo
Diffuser Material Glass - White, High Luminance Diffuser Material Glass - Frosted
[Ceiling Mount Material Metal - Paint Finish - vory, Glo .(m\ ng Mount Material Metal - Paint Finish - vory, Glo
| Erectrical B | Erectrical .
Lamp T-12 Lamp T-5
Ballast Voltage 27700V .BaHas\ Voltage 27700V
Ballast Number of Poles 1 Ballast Number of Poles 1
'W.mage Comments _Wartage(onwsnts
|m.u.q. * |Electrical - Loads *
(Apparent Load 150,00 VA | Apparent Load 60.00 VA
Ilm L |m ]
Light Casing Length 2400.0 [Light Casing Length 12000
Drop From Ceiling 300.0 Drop From Ceiling 600.0
Data a | . . . . ]
| entity Object dimensions, material Licentity Data
N and model specifications B
creven | [ o ] conce driven by type parameters << preview cancel
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where Type parameters are used are Model no., Capacity, Width, Height, Length,
Manufacturer, etc.

Instance parameters are typically used to further differentiate elements of the same
type. Examples where instance parameters are used are installation date, serial
number, mounting height, equipment location etc.

7.2 Parametric Family

As mentioned in the beginning of this chapter, elements of similar geometry, can be
created using the same family. This is achieved by using parameters in the family
file to control certain dimensions. In the example below, the different types of
pendant lights are created using the same family.

Figure 7-2 Demonstration of parametric family

Pendant light of different length and different
mounting heights

L]

The main components of a parametric family are reference planes, parameter
driving the change in dimensions and constraining dimensions that controls how the
geometry changes when a parameter is changed. (View in family editor)

Figure 7-3 Creation of parametric family

! . . | \ Parameter driving element
\)I Light Casing Length = 1200 i\' dimensions
' 76

76— \ (';—
l
51 \ || «— Reference planes

51
L;%
[ EQ EQ —1 Constraining dimensions

\
\
\
\
\J‘/
T T (| Controls how geometry changes
\
\
\
\

| when parameter is changed
\
\

|
|l
!

i ol e 4 === === -
B S inp— &
el ] B - — — — — — — —

i

Il [ o
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7.3

Tutorials and information on creation of parametric families can be easily found on
Autodesk and partner hosted websites and would not be detailed here. Below are
some tips on maintaining and managing parametric families:

1. Delete unused reference planes.
2. Delete unused parameters.
3. Consistent and intuitive naming of parameters to allow BIM author to find and

modify the correct dimension easily.

4. Having too many unnecessary parameters in a family makes it harder for
modellers to find and modify the parameters they need. Some dimensions in a
family do not have to be parametric if they are constant throughout the
different types.

In the pendant light example, there is a fixed 51mm of framing and 76mm offset for
the supports. If this is a constant dimension across all different types of pendant
lights, these dimensions do not have to be parametric.

Figure 7-4 Dimensions do not have to be parametric
L ‘ =
[l | | |
Some dimenslons are | || Light Casing Length = 1200 |

the same for all types | 76— [t ‘
of this pendant light.
These dimensions do 51| |
not have to be
parametric

EQ

,,,,, e B ——
[l \ ol
5. As much as possible, parameters driving the element sizes should be

dimensioned to refence planes and not to the extrusion solid. This is so that
these dimensions can be easily found on the plan/elevation views.

6. Although the plan and elevation views in the family editor would not be used
in the project model, it is good practice to make sure that all dimensions are
arranged in a presentable matter to facilitate updating, troubleshooting or
checking of the family file.

7. Use formulas to create relationships between parameters whenever possible to
reduce manual inputs.

Type Catalogue

When a Revit family contains multiple types, type catalogues can be used to limit
the types that are loaded into the project. In the example below, a Fan Coil Unit
created by a manufacturer has several types of different sizes created using the type
catalogue. This allows the modeller to select and load only the sizes used into the
Revit project.
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Figure 7-5 Type catalogues

Specify Types
Family: Types:
Fan_Coll_Unit-Daikin_Applie [
Condensate Drain | Condensa
Type Model Design Supply Air Width Height Plenum Length | Munting Hole |Condensate Drain | Condensate Drain |Condensate Drain | ¢nnection Offset| Pan Fron
Flow Spacing | Pan Total Length | Pan Width Pan Height
Top Offset
(all) all) . @n v @n v al) > @y i (i ] @ (all) (aln)
Size 02|FTHC?2502 9439 /s 4768 2510 507.0 4869 8141 2635 323 2477 107
Size 03|F S03 14158 s 4768 2510 6769 657.1 9840 2635 23 2477 107
4 18878 /s 476 7. 7869 11140 323 2477
47 987.0 6 32
37756 Us 4 12370
47195 Us 4 1337.1
66.34 4 1596

< > < >

Select one or more types on the right for each family listed on the left Cancel Help

Although the files would be purged at the end of the project and all unused types
would be removed, loading only the types needed would facilitate the model
creation process, thus making it easier to find the correct type and reduce human
errors in the selection of similar types.
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8. BIM MODEL UPGRADE

In normal practices, the need to update a BIM to reflect the as-built condition. The
Contractor shall ensure the BIM-AM deliverables comply with approved software
versions at the time of delivery. Contractor is required to upgrade the final BIM-
AM deliverables to the version specified by EMSD’s Project Engineer.

The sections below describe ways of conducting model upgrade procedures.

8.1 Upgrading through BIM 360
To upgrade an as-built model:

1. Select Project Admin module, click Document Management

2. Select Revit Model Upgrade.
Figure 8-1 Model Upgrade

Project Admin -

MEMBERS COMPANIES SERVICES PROFILE

Advanced Settings Reviews Revit Cloud Model Upgrade

N Upgrade Revit clo n odels m s uoenewarm of Revit witha m nloaing the models.
Notifications Thvspro(ess will n pg d Revit files uploade n Lol nagement uwg the web
nterface or Deskto| p[ ectol L more »

Upgrade recommended
Upng cloud models hp] a newer release of Rev
Design Collaboration You can test upgrade and report bf upgra d ng t h s projec

Current Release Available Release
> _

Revit 2019 @ Revit2022
Revit 2021

Revit 2020

8.2 Upgrading through Newer Software Version

Instead of using BIM 360 internal upgrade settings, there is another way to upgrade
in normal practice. When a Revit model is opened by a newer revit version. Revit
can automatically recognise the product version was saved and would ask BIM
author to start the upgrade process of project data for the attempting to open the
project file.

Recommendations before upgrading the as-built model:

1. Clear all warning in the model which might cause failure of upgrade

2. The file may corrupt if upgrading directly from older version to latest version
(e.g., 2013 to 2022)

3. To avoid any potential data loss problem, BIM author can check with “Audit”
option to track and fix any possible corrupt elements.
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9. BIM MODEL CHECKER USER GUIDE

The “BIM Model Checker”, which is a Revit plugin developed by EMSD, written
in Python and based on pyRevit (i.e. an add-on development package for Autodesk
Revit). The checker can check the following for those E&M objects with either
data input of “system code plus equipment code”, e.g. HVAC-FCU”, in the
“Comments” parameter, or the filled Asset Code parameter. Contractors can make
request to the EMSD for installation package of BIM model checker.

- The presence of parameter sets for individual equipment type based on the Asset
Data Templates as specified in the Appendix B of the BIM-AM Standards and
Guidelines.

- Correctness of parameter setting. For example, common attributes of
EMSD.common.XXX should be set as project parameters, whilst the specific
attributes for individual equipment, e.g. EMSD.HVAC.XXX, should be set as
object parameters.

There are about 200 thousands of elements in a 30 MB file size BIM model, the
checker can check the following for those E&M objects with either data input of
“system code plus equipment code”, e.g. HVAC-FCU”, in the “Comments”
parameter (see below), or the filled Asset Code parameter.

Figure 9-1 Parameter inside BIM Object

Properties X
HVAC-FCU-ISBIM N
FCU_11_10(6)

Mechanical Equipment (1) v | &g Edit Type

“ritical Path A

Identity Data A

Image
Comments HVAC-FCU

(@) The presence of parameter sets for individual equipment type based on the
Asset Data Templates as specified in the Appendix B of the BIM-AM
Standards and Guidelines.

(b) Correctness of parameter setting. For example, common attributes of
EMSD.common. XXX should be set as project parameters, whilst the specific
attributes for individual equipment, e.g. EMSD.HVAC.XXX, should be set as
object parameters.

Correctness of parameter type, i.e. (i) type vs instance and (ii) text, area, volume,
currency etc.

Pre-install the Revit EMSD extension is required. Installation steps are shown in
the following Sections.
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9.1

BIM Model Checker Set up

Follow the below steps to setup BIM Model Checker.

1.

HET

Download the plugin on AIMP.

¥  EMSD

{@ Dashboard

Manage

CCS Asset Equipment Name 3

Installer Pack

Application Tools

Move

to~

p.145.49

Name

‘ New item ~
i Easy access v

o |}

Copy Delete Rename
to~ .

New
folder

Organize New

projects pyrevit revit_plugin Installer Pack

Date modified

l resources

all_plugins.exe
bim-model-checker.exe
> ] checker_only.iss
8 DemoScript.iss
£ InnoSetup
WB user guide.docx

Properties

Total &

K Open ~
B ed
B

Open

it
story

Type

File folder
Application
Application

Inno Setup Script
Inno Setup Script

Microsoft Word D...

Open File -

We can't

'3\

Security Warning

verify who created this file. Are you sure you want to run this file?

Name: ..evit\revit_plugin\Installer Pack\bim-model-checker.exe
Type: Application
From: \\10.16.145.49\projects\pyrevit\revit_plugin\Installer Pa...

. |

Cancel ]

This file is in a location outside your local network. Files from locations
you don't recognize can harm your PC. Only run this file if you trust
the location. What's the risk?

Select Set up Installation mode

Asset Information Management Platform

Topology + Invalid § Interface $

Execute and run the installer of BIM Model checker.exe

BB select all
== Select none
R Invert selection

Select

262,548 KB
96,008 KB
3KB

3KB

1KB

2,156 KB
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Select Setup Install Mode X

Select install mode

EMSD BIM Model Checker can be installed for all users
(requires administrative privileges), or for you only.

@ Install for all users (recommended)

—> Install for me only

Cancel

4. Input user information

Setup - EMSD BIM Model Checker version 0.1 - X

User Information
Please enter your information.
User Name:
]

Organization:

5.  Select location of the installation and C drive is recommended.

Setup - EMSD BIM Model Checker version 0.1 — X BoveaEor Eoldes x
Select Destination Location 3
Where should EMSD BIM Model Checker be installed? Select a folder n the list below, then dick OK.
[c:\EmSD BIM Model Checker
= R
[ |/ et vt v 61 e Checke o the folowng folder = FEEE ()

. , &2 DVDRW &R (D)

To continue, cick Next. If you would like to select a different folder, cick Browse. , & FREEE)

Browse...

Atleast 141.8 MB of free disk space is required.

Back Next Cancel Cancel
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6. Select install to complete the installation.

Setup - EMSD BIM Model Checker version 0.1
Ready to Install
Setup is now ready to begin installing EMSD BIM Model Checker on your computer.

Click Install to continue with the installation, or dlick Back if you want to review or change any settings.

User information:
HP's User

Destination location:
C:\EMSD BIM Model Checker

Start Menu folder:
EMSD BIM Model Checker

7. Open Revit then click “Settings”

REEHG-%-m-g(=2-S0A[G-0Z|NE--
Architecture  Structure  Steel  Systems  Inseit  Annotste  Analyze  Massing &Site  Collaborate  View  Manage  Add-ns  BHEX/T  BIM Interoperability Tools  EMSD-BIM
Q Search - -
@ Minify Revit Ul » a1
Sheets

& Spy -
@ Tab Colorin,
2 Reload ¢ S - o .
Toggles ection Analysis Modify

-~ {3 B Wiki @ apidocs [8 lcons8
<G

Bl ' RegEx T

s (o B 2 o @5 [ R

© Repo l rpwDocs 1t Report Bulls

o Revit
2 e preferences window for pyRevit. You can customize
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8. Press “Add folder” to add “C:\revit plugin”, then press “Save Settings and
Reload”

E= pyRevit Settings — O *
@ Core Settings

@ Environment Variables

@ Reporting Levels

() startup Checks

@ Routes
@ Telemetry

@ Supported Revit Versions

(¥ ui/ux

@ Custom Extension Directories

pyRevit can search in custom folders for extensions. You can setup your custom extensions in any directory and add the
directory address here. pyRevit searches these folders on startup and loads the extensions. This helps to decouple the
custom extensions from pyRevit's default extension folder so you can upgrade/remove pyRevit without worrying about
your own extension folders,

Reload is required for changes to take effect.

C:yrevit_plugin i Add folder

Remove Selected

Remaove All
Reveal in Explorer

Just Save Settings Save Settings and Reload

9. Close Revit and reopen it, then you can see “EMSD-BIM”

REecHG-a-0-8 =-/ @A @G- L. Autodesk Revit 2020.2,6 - 04 EMSDN-NA-MEP-HVAC (6F) 2020.0
Architecture  Structure  Steel  Systems  Insert  Annotate  Analyze Massing &Site  Collaborate  View  Manage  Add-Ins  EHEXJE  BIM Interoperability Tools || EMSD-BIM || pyF

® & & 0T 7 8 = B B

Add Filter Fix Color & Export  Element Info GetGUID TypeInfo Export IFC Split XYZ Split By Section  Set Schema  Start Check

ColorFilter IFC Inspector RVT Validation

Pronertins x| = rm x
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9.2 Exporting Definition file from AIMP

The procedures of acquiring the new definition files through Asset Information
Management Platform (AIMP) is illustrated under this Section 9.2. There are some
predefined attribute definition after installation, so the import only required when
attribute definition are updated.

1. Loginto AIMP. Click “Export”. Choose “Attributes Definition™.

WETESE  EMSD

2. Click “Click to Export” to export the Attributes Definition file. The status will
change to “Complete” if export success.

METES  EMSD Asset Information Management Platform
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3. Click “Download” under “Exported File” column.

WBTESE  EMSD

Asset Information Management Platform

eMsD (ALL)

Partal Success Count

Functional Location

4.  Unzip the downloaded file.

‘ 4 = | Downloads

Home Share View
o { cut i New item + Open ~ Select all
=2 02 ¢ B X =F 8 v moe- ©

W=l Copy path

5_'|Easyac(ess' Edit Select none
Pinto Quick Copy Paste Move Copy Delete Rename New Properties ) )
access P| Paste shortcut to- tor - folder - £ History EF‘mvertselectlon
Clipboard Organize New Open Select
« v ‘ » This PC » Downloads v O Search D
aF Autodesk 360 ~ Mame Date modified Type Size -~
B Desktop Today (2
|5 Documents o - . _
& ziptodownload_Attribute_ Definition_2021...§ 3/10/2 337 PM WinRAR ZIP archive 76 KB
{ Downloads = = R § S
ziptodownload_Attribute_Definition_2021...§ 3/1 14:21 PM File folder
P

5. Open the unzipped file, the Attributes Definition file in xml format is inside.

| [ | = | ziptodownload_Attribute Definition_20210310_153716
dy Cut X F:‘J Mew item ~ Iﬂ Open E Select all
wi Copy path £ Easy access ~ Edit Select none
Pinto Quick Copy Paste love Copy Delete Rename  New Properties
e 7| Paste shortcut 14 e = o P g History £ Invert selection
Clipboard Organize New Open Select
< o » ThisPC » Downloads > ziptodownload_Attribute Definition_20210310_133716 v
J 3D Objects *  Name Date modified Type Size
& Autodesk 360 |7 Attribute_Definition_20210310_153716 3/1

3:37PM XML Document 2,542 KB

[ Desktop

£ Documents

L R VT

32



Building Information Modelling for
Asset Management (BIM-AM)
Standards and Guidelines Version 3.0 Appendix E

9.3 Setting Up Definition Files to Plugin for Compliance Checking

The checker relies on attribute definition to do the checking, the definition files can
be imported as shown below.

(@ Import Schema

e.g. Attribute_Definition_20211210_112906.xml

@ 2-FO0A 8- LB Autodesk Revit 2020.2.8 - RST_basic_sample_project.rvt - Sheet: S001 - Title Sheet
Structure  Steel Systems Inset Annotate Analyze Massing & Site  Collaborate  View Manage Add-lns EMEAS  BIM Interoperability Tools  pyRevit  EMSD-BIM  Modify
@ T 7 B & ®
GetGUID Set Schema. tect
| pet Schema
Inspector RVT tBundle Name

setting (pushbutton;

X [ED 5001 - Title Sheet X

i sample_proectovt x Autodesk® Revif
Basic Structural Sample Project
v e <
rnates, CTRL adds, SHIFT unselects. & 0 8| Main Model v

Autodesk Revit 2020.2.8 - RST_basic_sample_project.rvt - Sheet: S001 - Title Sheet

Site  Collaborate  View Manage Add-Ins EH#EXRJE  BIM Interoperability Tools  pyRevit  EMSD-BIM ~ Modify =~

Validation Zzzzz

Import Option

1 Common Attribute Specific Attribute

(b) Import Common Attribute

e.g. CommonAttribute.csv

Import Option  ( Type to Filter /

(c) Import Specific Attribute

e.g. Summary.csv

Import Option ( Type to Filter / Tz Select / Enter or
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9.4 Compliance Checking by Plugin
9.4.1 Check Project Parameters
Check Project Parameters according to the Common Attribute imported at Section
9.3. All the Project Parameters should be set for those major assets.
9.4.2 Check Asset Code
e Make sure the Asset Code is in the right format, 7 trunks separated by “-”.
e Asset Code example: KC-HKCH-TA-B02-BLR-PMP-0004.
e The code should be unique within this BIM model.
e The System Code and Equipment Code should be correct, in this example is
“BLR-PMP”.
9.4.3  Check Specific Attribute of an Asset
e Check Specific Attribute according to the Specific Attribute imported at Section
9.3.
e All the Specific Attributes should be set for those major assets, according to
system type.
e All the Specific Attributes should belong to correct parameter group.
9.4.4 Run the checker

Click “Start Check” will pop up to let the user to choose where the system type is
in the “Comments” attribute, or by the Asset Code attribute:

Autodesk Revit 2020.2.6 - PHLC-NA-MEP-HVAC_2020.rvt - 3D View: {3D}

Collaborate  View Manage Add-Ins  BIM Interoperability Tools  pyRevit EMSD-BIM

Validation

2= Please select - O X

Choose using the equipment type in:

Comments

oK ‘ 2 e
v o .4
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Then it starts to run.

) ability Tools  pyRevit  EMSD-BIM  Modify
Element 1D-2532580 asset!ype-EMSD.HVAC.Quantity 15 not defined
Element 1D-2532591 COMMENTS value is not a valid Asset Type: HVAC-HVAC A
Ad1 checkAsset Element ID-2532617 assetCode~
| Element 1D-2532617 The Asset Code is empty
(ol Element 10-2532617 assetType-EMSD. HVAC. Equipment Description is not defined
| Element ID=2532617 assetType=EMSD.HVAC.Quantity is not defined
heckAsset Element ID-2532651 assetCode-
5rof Element 1D-2532651 The Asset Code is empty
lement 1D-2532651 assetType-EMSD.HVAC.Equipment Description is not defined
| Element 1D-2532651 assetType-EMSD.HVAC.Quantity is not defined
Element ID-2532655 COMMENTS value is not a valid Asset Type: HVAC-HVAC
lement 1D-2533107 COMMENTS value is not a valid Asset Type: HVAC-HVAC
| checkAsset Element ID-2534357 assetCode=
30‘( Element 1D-2534357 The Asset Code is empty
Re| Element ID-2534357 assetType~EMSD.HVAC.Equipment Description is not defined
[ Element ID-2534357 assetType-EMSD.HVAC.Model is not defined
prd Element 1D-2534357 assetType-EMSD.HVAC.Quantity is not defined
| checkAsset Element ID=2541304 assetCode=SSP-PHLC-NA-000-HVAC-FCU-0015
EY¢ Element ID-2541308 assetType~EMSD.HVAC.Equipment Description is not defined Yy
T2l £1ement 1D-2541304 assetType~EMSD.HVAC.Quantity is not defined
Cal checkAsset Element ID-2546439 assetCode=
derl Element 1D-2546439 The Asset Code is empty
Vig Element 1D-2546439 assetType-EMSD.HVAC. Equipment Description is not defined
Vid Element 1D-2546439 assetType-EMSD.HVAC.Model is not defined
| Element TD-2546439 assetType-EMSD.HVAC.Quantity is not defined
{ Element ID-2547166 COMMENTS value is not a valid Asset Type: HVAC-HVAC
)ha‘maknssm Element 1D-2557202 assetCode=
Element 1D-2557202 The Asset Code is empty
| Element ID-2557202 assetType-EMSD.HVAC.Equipment Description is not defined O X0
Phi Element ID-2557202 assetType~EMSD.HVAC.Model is not defined
| Element 1D-2557202 assetType-EMSD.HVAC.Quantity is not defined H
2r0{ checkAsset Element ID-2572962 assetCode=
| Element ID-2572962 The Asset Code is empty |

(0} Element 1D-2572962 assetType~EMSD.HVAC. Equipment Description is not defined v )
4 - Structural Plans % =W HH—
#  Floor Plans 2, A/
4 Ceiling Plans e 7
30 Views | i T
o (7 ==

There will be a report generated in CSV format that is prompt to save.

N > MAKSUETYIU > dev > Revit-Extensions > Specific attribute

FigEH®R
A zE - EHES
3 result.csv 2022/2/8 £ 10:16
ﬂ‘{ result2.csv 2022/2/7 T4 03:.08
B Summary.csv 2022/1/26 T4 01:38
»
Export >

The data has been exported to :
C:\Users\T08541DTD\deW\Revit-Extensions\Speci

c attribute\result2.csv

It will open automatically after saving.
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9.5

Report

The issue report showing the non-compliance items in CSV format that can be

opened as Excel.

Non-compliance found in project
parameters that need to be resolved.

y A B C D E F G H I
1 | Projed Parameter EMSD.Commoen.Manufacturer Serial No. does not exist

2 | Project Parameter EMSD.Common.CCS Superior Equipment No. does not exist =1

3 | Project Parameter EMSD.Common.CCS Superior Equipment Technical ID No. does not exist

4

SYElement ID Comments  Asset Code Family Name Family Type

6 1762127 HVACFD =EMSD.HVAC.Equipment Description is not defined  HVAC-FD-ISBIM-VCD_. HVAC_FD_ISBIM_VCD_Adb
il 1782127 HVACFD =EMSD.HVAC.Model is not defined HVAC-FD-ISBIM-VCD_ HVAC_FD _ISBIM_VCD_Adb
8 1782127 HVACFD EMSD.HVAC.Quantity is not defined HVAC-FDISBIM-VCD_ HVA( _ISBIM_VCD_Adb
9 1783563 HVACFD SD.HVAC.Equipment Descriplion is not defined  HVAC-FD-ISBIM-Fire_D EVA _ISBIM_ADB_FireD:
19 63 HVACFD SD.HVAC.Model is not defined HVAC-FDISBIM-Fire_D EVA(
11 63 HVAC-FD EMSD.HVAC.Quantity is not defined
12 1720142 HVAC-FD SD.HVAC.Equipment Description is not defined ISBIM_ADB,
13 1790142 HVACFD SD.HVAC.Model is not defined SBIM_ADE
14 1790142 HVAC-FD MSD.HVAC.Quantity is not defined HVAC-FD-ISBIM-Fire_D HVA(  ISBIM_ADB
19 1730518 HVACFD EMSD.HVAC.Equipment Description is not defined  HVAC-FD-ISBIM-VCD_ HVA _ISBIM_VCD_Adb
14 1790518 HVAC-FD SD.HVAC.Model is not defined HVACFD-ISBIM-VCD_ HVA( )_ISBIM_VCD_Adb
17 1790518 HVACFD SD.HVAC.Quantity is not defined HVAC-FD-ISEIM-VCD_ EVA ) ISBIM_VCD_Adb
18 2096572 HVACFCU SSP-PHLC-NA-013-HVAC-FCU-0010  assetType=EMSD.HVAC.Equipment Description is not defined  HVAC-FCU-ISBIM FCU_
19 2296572 HVAC-FCU SSP-PHLC-NA-QI3-HVACFCU-0010  assetType=EMSD.HVAC.Quantity is not defined HVACFCUISBIM FCU_
20 2258251 HVAC-FCU SSP-PHLC-NA-QI3-HVAC-FCU-0011  assetType=EMSD.HVAC.Equipment Description is not defined HVAC-FCU-ISBIM FCU_
21 2208251 HVAC-FCU SSP-PHLC-NA-QI3-HVAC-FCU-0011  assetType=EMSD.HVAC.Quantity is not defined HVAC-FCU-ISBIM FCU_11_11 ®)

221177 HVACED.

caat Tyma=FMSD) HY/ A Fentinmant Decerintion icnat daf inad
-

o 3]

HVACROISRIMUCT _HVAC FNISRIM 7CD _adh

Non-compliance found
parameters that need to be resolved.

in object
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