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NRC (1983) A Report from the 1983 Workshop on Advanced Technology For Building
Design and Engineering, National Academy Press, Washington, DC. 1984

“much valuable data
assoclated with the
design, construction and
operation of a facility are
lost during its life span”



Open systems, standards, specifications development or
problem solving

« A number of international organisations, that include
Industry, academia & government, use consensus during
the development of globally accepted open standards
and specifications

« This method of development is based on a long time-
frame:
* International Standards Organisation
* bulldingSMART
* Open Geospatial Consortium

To solve a problem: use a short time-frame approach

Look to historical developments
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History:
How do we provide the information needed for facilities
operations?

« What short time-frame approach solved this problem?

» Develop a specific tool for a specific purpose:
-handover information that facilities operations can use

« Construction to Building Operations information exchange - COBie
« Open source v1 developed in 18 months
« Software developers at COBie launch 2007

« Currently 30 asset management systems use COBie
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Lyle has a problem: these are the different media
used to handover building construction information
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Lyle’s problems multiply over time: different types of building
Information is in different formats & stored in different places

a neat & tidy library, but these manuals not available on-site

duplicate systems for data: different data recorded by different
people for different purposes; but for the same location in a

building
inaccessible because it is locked in away
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There is no end to Lyle’s woes: when he finds the document, it is

not labelled or searchable or has a number of different specs
so he can't easily find what he needs

Over the life of the facility, as technology
continues to rapidly advance, eventually
much information cannot be accessed

inconsistent processes
un-labelled documents \(

et — ~
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un-searchable scanned pdfs You use inches: | use centimetres
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BIM (ISO 16379) is not the answer for most facilities managers: too much data
generated for most buildings

important to define which piece of that information is important

Is information linked to the intended purpose

sub-set of data is a model view

buildingSMART working on how to manage all types of building information
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Who creates the building information?
Where does it come from?

Designers of all detailed drawings

Constructors, suppliers
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Example of information/data for Fan
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Example of information/data to be decomposed
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COBie
Attribute: off the drawing that is usable

COBie
. . . " ~ - - -
Component: location in the building A 2 - 2
A D E F
: Py
g o
: : H ; EREREE
e - - - - - -
g S -4 £ i " s
1 = ! = - . (-] \/ 6772 Design Motor Requireme Componer{ Fan- EF1-1 370|Watts
1524 Fan- EF1-1  |Fan- Roof Mounted Type 1 |2R02 Centrifugal Fan- Roof Mounted 6773 Drive |RequiremelComponen{Fan- EF1-1|Belt n/s
1525 Fan- EF1-2 Fan- Roof Mounted Type 2 |3R01 Centrifugal Fan- Roof Mounted 6774 Ext 5P Requiremd ¢ enFan- EF1-1 225|pa
1526 Fan- EF1-3 Fan- Roof Mounted Type 3 |2R02 Centrifugal Fan- Roof Mounted .
6775 Frequency Requireme Componeni Fan- EF1-1 60|Hertz
1527 Fan- EF1-4  |Fan- Roof Mounted Type4 |2R02 Centrifugal Fan- Roof Mounted po o i . > :
1528 Fan- EF2-1  |Fan- In Line Type 1 2005 Centrifugal Fan- In Line - o L RESERAUL o/
1529 Fan-EF2-2  |Fan- In Line Type 2 2005 Centrifugal Fan- In Line 6777 Max Speed RequiremaComponenifan- €711 SS0RPM
1530 Fan- EF2-3  |Fan- In Line Type 3 2005 Centrifugal Fan- In Line 6778 Max_Sound Power Leve! |RequiremeComponeniFan- EFi-1 75]db
1531 Fan EF-3 Fan- Sidewall Type 2 1E15 Exhaust Fan 6779 Phase Requireme Componen{ Fan- EF1-1 i|n/a
1532 Fan EF-5 Fan- Sidewall Type 3 1E17 Exhaust Fan 6780 Remarks Reguiremd Componen Fan- EF1-1in/a n/a
1533 Fan EF-6 Fan- Sidewall Type 3 1E20 Exhaust Fan 6781 SONES .Regu-rem Componen{Fan- EF1-1in/a n/a
1534 Fan EF-7 Fan- Sidewall Type 3 1E21 Exhaust Fan 6782 Total Air Requireme|Companen Fan- EF1-1 718lUe
. 1535 Fan SF-1 |Fan- Sidewall Type 1 2005 Supply Fan 783 Vol 2 N
/ oltage Requireme Componen Fan- EF1-1 120|Volts
SUSta lnable S3F Fan SF-4 Ean Sidewall Tune 3 1E154 Eyhajet Fan s e =
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Key designations to the related area depicted on the contract
drawings

* Necessary information to construct the building
« Basic information provided by the contractor

« Useful for handover for facilities operations

== - il o ANV VL i S L L= SSUSA S D T LA — R ap . - L P | = -_—a-— =L - il o

Key the designations to the related area depicted on the

o - = -

RECORD OF DESIGNATED EQUIPMENT AND MATERIALS DATA

Description Specification |Manufacturer |Composition where Used
Section and Catalog, and Size
Model, and

Serial Number
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Built Environment 13 SBEnNrc 2.33 PSG 9Sep15 from CObie to CONie Presentation

National Research Centre



1. 3D modelling data not necessary
2. Installed equipment, warranty start, lag list:on the paper drawings
3. spreadsheet universally integrated

UL T 1lI0i ITTtLoia s TguIpintacw
inspection. Key the design a T ; E .
contract drawings List t Warranty tag hSt

RECORD OF DEST(

start
Description Specificati
Section
[
) 3 .
i | 88 = |9, g
- E | 2 | &8 | 4| .| 3
: : S R O S
1| 3 - e 3 E 2~ &+ &~ 3
1334 Fan- EF2-1|Fan- In Line Type 1 2D05 nfa nfa nfa nfa nfa nfa
1335 Fan- EF2-2|Fan- In Line Type 2 2D05 nfa nfa nfa nfa nfa nfa
1330 Fan- EF2-3|Fan- In Line Type 3 2D05 nfa nfa nfa nfa nfa nfa
1337 Fan- EF1-1|Fan- Roof Mounted Type 1 2R02 nfa nfa nfa nfa nfa nfa
1338 Fan- EF1-2|Fan- Roof Mounted Type 2 3R01 nfa nfa nfa nfa nfa nfa
1339 Fan- EF1-3|Fan- Roof Mounted Type 3 2R02 nfa nfa nfa nfa nfa nfa
1340 Fan- EF1-4|Fan- Roof Mounted Type 4 |2R02 nfa nfa nfa nfa nfa nfa
15341 | Fan- 5F-1 |Fan- Sidewall Type 1 2005 n/a n/a n/a n/a n/a n/a
15342 |Fan- EF-3 |Fan- Sidewall Type 2 1E15 n/a n/a n/a n/a n/a n/a
1543 |Fan- EF-5 |Fan- Sidewall Type 3 1E17 n/a n/a n/a n/a n/a n/a
1544 | Fan- EF-6 |Fan- Sidewall Type 3 1E20 n/a n/a n/a n/a n/a n/a
15345 | Fan- EF-7 |Fan- Sidewall Type 3 1E21 n/a n/a n/a n/a n/a n/a
SU-Stalﬂable 1546 | Fan- 5F-4 |Fan- Sidewall Type 3 1E15A n/a n/a n/a n/a n/a n/a
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COBie validated 2 years ago
Now published as part of
US Information Exchange Standards

National BIM Standard - United States®

v of the Mational Institute of Building Sciences buildingSMATalionce

National BIM Standard - United States® Version 3
4 Information Exchange Standards

4.2 Construction Operation Building information exchange (COBie) — Version 2.4

CONTENTS
4.2.1 Scope 2
4.2.2. Normative References 17
4.2.3 Terms and definitions. 22
4.2 4 Symboels and abbreviated terms 45
4.2 5 Business process doct ion a7
4.2 6. Exchange requirement documentation 92
4.2.8 Conformance testing procedures 221
4.2.9 Impl tation resources 236
4.2.10 Revision plans e 243
Bibliography 245
Table of Figures 248
Annex A — COBie Mapping Rules 252

Annex B — Life Cycle information exchange (LCie) for Product and Product Type data exchanges, a
technical Annex to COBie - Verion 2.4 252

National BIM Standard — United States® Version 3
©2015 National Institute of Building Sdences buildingSMART alliance®. All rights reserved.
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7

What is needed for a specification?

Ask the questions:

what information is needed for building
maintenance?

moving parts

what information isn’t needed?

almost everything else

Extract data that is needed from paper
documents:

put it into a technical information format
create a specification by

putting the information into a spreadsheet

Sustainable
Built Environment
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Table 59 IFC Coordinate View Instances Excluded in COBie

HcProduct
» HeAnnotation
» HcElement

-» IfcBuildingElement
-

IfcShadingDevice
HeSiab
=»  JcSiabElementedCase
» MHetlobitondardCase
Hebtoie
HeStoiefiah
e
HeWshibiementedase
HeWealiStandardCase
ifcWindow

-» HcWindowStandardCase
-# IfcDistributionElement
L IfcDistributionControlElement
» IfcActuator
» HcAlarm

» lfcController
» lfcFlowins trumen t

» HcProtectiveDeviceTrippingUnit
» fcSensor
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Performance based specification for information delivery:
COBie

We use the tried and true construction process:

» performance testing specification part
of COBie

similar to testing concrete

« standard data format

similar to the standard testing cylinder
« allowable information

similar to concrete

» test data to see if it conforms
similar to breaking the test sample
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Specified data: 1. useable, 2. backward compatible
3. performance testable

people who
established
information make it
available for others

techies transform
information into a
format that is easily
usable

specification is
available as an
open resource

many people can
use the information
exchangein a
variety of products
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Table 11 COBie.Type Worksheet Schema

calumn | Column Name Llr.|ique Eey Frrenzm e Required Value i Allowed Values

Primary Compound Reqgd. Systemn | AsSpecified Type Max. Len.
A Mame X - - X - - AlphaMumeric 255
B CreatedBy - Contact.Email X - Contact.Email 255 |
[ Creat=dOn - - X - 150 Date 19 |

PickLizt.Category- PickList.Category-

e Lategory B Product == * } Product = 255
E Description - - X - AlphaMumeric 255
F AssetType - PickLizt.AssetType X - PickLizt.AssetType 255
G Manufacturer - Contact.Emai X - Contact.Email 255 |
H ModelNumber - - X - AlphaMumeric 255 |
1 WarrantyGuarantorParts - Contact.Emai X - Contact.Email 255
] WarrantyDurationParts - - X - Mumeric Double
K WarrantyGuarantorlabor - Contact.Email X - Contact. Email 255
L WarrantyDurationlabor - - X - Mumeric Double
M WarrantyDurationUnit - PickLizt.Duration Unit X - PickList. DurationUnit | 255
N ExternalSystem - Creating System MName X AlphaNumeric 255
4] ExternalObject - Creating System Object X AlphaMNumeric 255 |
P Externalldentifier - Creating System D X - AlphaMumeric 255 |
a ReplacementCost - - - X MNumeric Deuble |
R ExpectedLife - - - X Mumeric Double |
3 CurationUnit - PickLizt.Duration Unit - X PickLizt.DurationUnit | 255
T WarrantyDescription - - - - X AlphaMumeric 255
u Nominallength - - x - Mumeric Double
W MominalWidth - - X - Mumeric Double
W MominalHeight - - X - - Mumeric Double |
X ModelReference - - - X AlphaNumeric 255 |
¥ Shape - - - % AlphaMumeric 255 |
z Size - - - X AlphaMumeric 255
Ad Color - - - X AlphaMNumeric 255
AB Finish - - - X AlphaMumeric 255
AC Grade - - - X AlphaMumeric 255
AL Material - - - X AlphaMNumeric 255
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Construction to Operations Network information exchange

CONie

« Can the lessons learned from COBIie be used for SBEnrc project
2.337

 Research Question:
Can a “COBie for infrastructure” be created?

 We could call it CONie (Construction to Operations Network
Information exchange)

« What would a CONie look like?

« What specific information and data are needed for road network
handover?

/ Sustainable
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General comments about data for road networks

« Without a central authoritative set of infrastructure network
iInformation, public and private interests keep multiple,
overlapping datasets for Asset Management

« Upkeep of these datasets (maintenance, operations, GIS, BIM,
etc.) is typically not tied to project phases

« Qver time, information content diverges, leading to higher costs
and inability to share needed data

« Ability to extract, use, and share basic asset information often
tied directly to specific proprietary software

* Networks focus almost exclusively on format not process or
content

4 Sustainable
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|dentified information sources for road network asset
management and maintenance

Information Sources

Engineering Data
Engineering Geometry
Network Segments
Network Geometry
Network Topology
Easement Information
Segment Condition
Asset Inventory

Work Templates
Safety Conditions
Sensor Feedback
Operational Conditions
External Condition
Political Boundaries
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Structuring information for road networks by identified
Information users

Information Users
Information Project Maintenance | Asset Operation Public Use [ Policy
Management Management | Management | Management Research

Sources

Engineering Data

Engineering Geometry

Network Segments

Network Geometry

Network Topology

Easement Information

Segment Condition

Asset Inventory

Work Templates

Safety Conditions

Sensor Feedback

Operational Conditions

External Condition

Political Boundaries

4 Sustainable
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Road network data:
1. how do we get data from the people who create and use it?
2. what is their relationship to this data?

Information Users
Information Project Maintenance | Asset Operation Public Use Policy
Sources Management Management | Management | Management Research
Engineering Data Create Reference - - - -
Engineering Geometry Create Reference - - - -
Network Segments Create Update Read Read Read Read
Network Geometry Create Update Read Read Read Read
Network Topology Create Update Read Read Read Read
Easement Information Read Read - Create - -
Segment Condition Create Update Read Update Read Read
Asset Inventory Create Update Read Read - -
Work Templates - Create Create - - -
Safety Conditions Read Read - Create Read -
Sensor Feedback - - - Read - -
Operational Conditions . Read - Create Read -
External Condition Read Read . Read Read -
e Read - Read Read Read Read
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Built Environment 23 SBEnrc 2.33 PSG 9Sep15 from CObie to CONie Presentation

National Research Centre



Appropriate specification standards for CONie

eauthoritative highway network information repository

eservices based on open engineering standards

eforward-compatible standards that can be adopted
today

e0pen systems for constituents levels of access
provided by secure, cloud-based services

4 Sustainable
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Outline for a road network data model

LI I

National,

. . Templates Material,
Assets & ans & Handover ~
Contracts Scope Labour,

- Sections &
Provincial, -
Condition

Alignment

Municipal

Time Equipment
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Suggested location system for horizontal infrastructure

« CityGML is an international OGC standard and can be used
free of charge

« OGC CityGML is an open data model and XML-based format
for the storage and exchange of semantic 3D city models

« an application schema for the Geography Markup Language
version 3.1.1 (GML3), the extendible international standard for
spatial data exchange issued by the Open Geospatial
Consortium (OGC) and the ISO TC211

« aim of CityGML is to reach a common definition of the basic
entities, attributes, and relations of a 3D city model
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http://www.opengeospatial.org/standards/citygml
http://www.opengeospatial.org/standards/citygml
http://www.opengeospatial.org/standards/citygml
http://www.opengeospatial.org/standards/gml
http://www.opengeospatial.org/standards/gml

CONIie: next steps

1. Look at specified requirements in contracts
for specifications in a format that is usable

2. Create samples with real data (spreadsheets)

3. Find software to check the data
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