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Motivation

=BIM for FM

- Creating intelligent FM systems out
of BIM

" Project handover is essential in

information lifecycle mf

= Deliverables (incl. BIM) must include required

information pieces for FM

= Assessing the information quality (I1Q) of BIM

from FM perspective

a place of mind THE UNIVERSITY OF BRITISH COLUMBIA

IQA | ICSC2015 | Puyan A. Zadeh, Dr.-Ing. | UBC Civil Engineering | June 10, 2015 | 2




Motivation

=Motivation case study: The Centre for

Interactive Research on Sustainability (CIRS)

" Creating FM information system based on

delivered BIM = IQ issues

= Challenges:

= “What” are the typical IQ issues?
= “Which” 1Q characteristics are relevant?

= “How” to assess these BIM-IQ characteristics?
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Approach

= Categorization of IQ issues

= Determining FM and BIM perspectives

= Creating an analysis framework

= |dentification of BIM-IQ characteristics

= Analysis of related literature and assessment approaches
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Determining FM and BIM perspectives

= |nterviews, observations and literature review
= Analysis of O&M workflow

= Three key terms for creating intelligent FM
information systems:
= Assets
= MEP systems

= Spaces
= BIM perspectives:

= Entity level
= Model level

= User level

a place of mind THE UNIVERSITY OF BRITISH COLUMBIA

IQA | ICSC2015 | Puyan A. Zadeh, Dr.-Ing. | UBC Civil Engineering | June 10, 2015 | 5




BIM-IQ Analysis Framework for FM

BIM-IQ Perspectives

FM Cat. Entity Level
—
Inaccurate
Incomplete Inaccurate Asset
Values for Asset
Assets . Placement
Attributes
Inaccurate
Incomplete Values for Inacgurate . Compliance
Spatial Allocation | ~OMP Model Understandability
MEP Systems | System of MEP Svstems with BIM lash £ Inf :
Definitions y Standards Clashes of Information
Incomplete Inaccurate Inaccurate
Space P Values for Space | Space
Spaces L
Definitions Placement
Issue Type Information Spatial Model Uncoordinated | Incomprehensible
. Value Inaccuracy _ . )
Categories: \ Incompleteness Inaccuracy Incompatibility | Information Information

a place of mind THE UNIVERSITY OF BRITISH COLUMBIA

IQA | ICSC2015 | Puyan A. Zadeh, Dr.-Ing. | UBC Civil Engineering | June 10, 2015 | 6




Information Incompleteness

Reality Info. Owner's Req.

= Existence of “necessary” information

0O
= 2 types of benchmark > S S
. 74—@
= Challenges: - @

1.What should be checked?

= Assets with central roles in system
= Assets which need frequent maintenance

= Assets that can be remotely monitored and controlled

2.How to assess?
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Information Incompleteness

=How to assess?

# Used Term General Discussion Topic Assessment/ Used Reference Domain
Assurance Method
1 Completeness Required BIM objects and Assurance Checklist (GSA 2011) AEC
properties
2 Completeness Value of Information for Assessment - (Kasprzak et al.) AEC
Facilities Management
3 Included Info. Quality Assurance Assurance - (Kulusjarvi 2012) AEC
Missing Objects Correctness Assessment Survey (Berard 2012) AEC
5 Accuracy Data and Process Assurance Checklist (Becerik-Gerber et al. AEC
Requirements 2011)
6 Data Richness Minimum BIM Assurance - (National Institute of AEC
Building Sciences 2007)
7 Detailed and Quality of Laser-Scanned Assessment Photo (Tang et al. 2011) AEC
Comprehensive Data Analysis
Completeness Data Quality - - (Olson 2002) C3
Completeness Quality of Raw Data - - (Assaf and Senart 2012) CS
10 | Completeness Data Quality Dimensions - - (Wand and Wang 1996) Cs
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Information Incompleteness

= Existence of entities / objects

=\isual check

= Walkthroughs

= Laser-Scanning

= Information takeoff

= Querying the model

= Export: COBie, etc.
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Information Incompleteness of MEP Systems

|s every asset assigned to an MEP system?

# Used Term General Discussion Topic Assessment/ Used Reference Domain

Assurance Method
1 - Required BIM objects and properties Assurance Checklist (GSA 2011) AEC
2 - System BIM Assurance Checklist  (Kulusjarvi 2012) AEC
3 - MEP Quality Assurance Assurance Checklist (SBCA 2013) AEC
4 - MEPF Specifications Assurance Checklist (USC 2012) AEC
5 - - Assurance COBie (BIM Task Group 2012) AEC

NORDSTROM 93.65%

5000 10000 15000 20000 25000 30000

 Assigned Assets  ® Total Assets
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Information Incompleteness of MEP Systems

Analysis of the system assignments in the Pharmacy building

Air Terminal, 5,

.. 0%
Wall, 4, 0% [ .

Miscellaneous Duct, 1150, 23%
Object, 469,
10%

Undefined, 4896,
17%

Pipe Fitting,
940, 19%

Duct Fitting,
1068,22%

Pipe, 1017,21%

Fire Damper,
243,5%
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Inaccurate Values for Attributes

# Used Term General Discussion Assessment Used Reference Domain
Topic / Assurance  Method

1 Accuracy Compliance and - - (GSA 2011) AEC
Submittals

2 Accuracy Value of Information for Assessment - (Kasprzak et al.) AEC
Facilities Management

3 Unambiguity and Precision Assessment Survey (Berard 2012) AEC

Level of Detall

4 Accuracy Quality Assurance Assurance Checklist (SBCA 2013) AEC

5 Accuracy Data and Process Assurance Checklist (Becerik-Gerber et al. 2011) AEC
Requirements

6 Accuracy Minimum BIM Assurance - (National Institute of Building  AEC

Sciences 2007)
7 Accuracy BIM Performance Assessment Quantity (Du et al. 2014) AEC
Takeoff

8 Correctness Quality Assurance Assurance - (Kulusjarvi 2012) AEC

9 Accuracy Quality of Raw Data - - (Assaf and Senart 2012) CS

10 | Accuracy Data Quality - - (Olson 2002) Cs

11 Accuracy and Data Quality Dimensions - - (Wand and Wang 1996) CS

Precision
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Inaccurate Values for Attributes

meality

Info.

Type Pre =

Owner's Req.

Eamily: [Box-generic

-] Load. . —‘

Type:

[Heat Pump - Ews40

7 |

Duplicate... |

Type Parameters

Rename...

Parameter

Value | o

Identity Data

Type Comments

MAN

2

Assembly Code

ALt

Model

Manufacturer

Siemens
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Inaccurate Values for Attributes

Reality Info. Owner's Rey.

®—O
[,

Challenge:

5 & Solutions Ltd

e QOrganization of documents b2 £ 604-44.5224

(7125 pages, 374 PDFs, 14 folders for CIRS) AT

Type Propertie

Unsearchable documents

| Eamily: Box-generic
I Type: Heat Pump - EW540 A b h k A n d
. sset by asset check IS require
Type Parameters i TOA
" Parameter . 2218
Identity Data
Type Comments
A bly Cod -
Aoty Code Oty Deseripiion
Model 3 JCiWaterFumn
- ace Watgr Source Heat Pum i
Manufacturer Siemens ) Qty 2 sze 540 units, Efctrical: 57503160y P C':-:g?:s;c;rgecthermal applications
URL = Qty 1 Size 360 unit ERctrical: 1 x 208/3/60v -ﬁ-_._'__
e Refrigerant: R410A g3 Page 27
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Categorization of BIM-IQ Issues for FM

Properties x
. M_Expansion Tank - Freestanding -
" Entity level: . e .
Mechanical Equipment (1) v] Edit Type
Constraints %
" I[ncompleteness i

= Value Inaccuracy

= Spatial Inaccuracy
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Categorization of BIM-IQ Issues for FM

£ Checking = E | & check [ Report | F B 22
Ruleset - W
-4 BIM Validation - Architectural

" Model level: eI

I @ Component Dimensions .
(- §] Wal Dimensions Should Be Sensible
-- f] Door And Window Openings Must Have at Least Minimal Size

G- Slah Dimensions Should Be Sensible

= Standards’ Incompatibility ——— ®=for

& & e v
Issue Count 3 3 19 1] 1]
Issue Density 0.072 0.28 0.17 55—4 0

= Uncoordinated Model

" |nconsistency

= Jser |level

" [Incomprehensibility
(=)

= [naccessibility
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Conclusion

= Categorization of 1Q issues

= FM key terms and BIM perspectives
= |dentification of BIM-1Q characteristics

= AEC lit. address these issues:
= \Very generic
= More quality “assurance” than quality “assessment”
= |ssues related to the model semantic have a great research potential
= Ambiguity in issue identification

= Concrete assessment approaches are missing
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Information Incompleteness

=Existence of attributes !W BUILTSPACE

Manage Assets

= Using predefined lists

" For example for an asset:

™ N Images Available for Asset  Select an image attachment -
ame

Parent Asset Flease Select... -

. ltem Name * ¥
- I IAHU 01
Ocatlon Itern Description |AHU-DL
= Category / System oo
Asset Status Operating -
- M f t Asset Category * HVAC -
a n u a C u re r Asset Subcategory Air Handling Unit -
. M d I Asset Make * IHunt Air
O e Asset Model * II,.—|—_1_2
Serial Number * |50153?4-01

= Serial number

Asset Location *

MECHAMICAL - AHU and PUMPS
0242

1131 SERC

1151 BC HYDRO
THEATRE
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Information Accuracy

# Used Term General Discussion Assessment Used Reference Domain
| Topic ! Assurance  Method
1 Accuracy Compliance and - - (GSA 2011) AEC
Submittals
2 Accuracy Value of Information for Assessment - (Kasprzak et al.) AEC
| Facilities Management
3 Unambiguity and Precision Assessment Survey (Berard 2012) AEC
Level of Detail
4 Accuracy Quality Assurance Assurance Checklist (SBCA 2013) AEC
5 Accuracy Data and Process Assurance Checklist (Becerik-Gerber et al. 2011) AEC
Requirements
I 6 Accuracy Minimum BIM Assurance - (National Institute of Building  AEC
Sciences 2007)
7 Accuracy BIM Performance Assessment Quantity (Du et al. 2014) AEC
Takeoff
8 Correctness Quality Assurance Assurance - (Kulusjarvi 2012) AEC
9 Accuracy Quality of Raw Data - - (Assaf and Senart 2012) CS
10 | Accuracy Data Quality - - (Olson 2002) Cs
11 Accuracy and Data Quality Dimensions - - (Wand and Wang 1996) CS

Precision
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Spatial Inaccuracy: Asset- Space Issues &\

Under Construction

=\Where is an asset?

®"|naccurate Asset Placement

# Used Term General Discussion Topic Assessment Used Reference Domain
{ Assurance Method
Spatial relationship Visual Analytics for FM - - (Asen et al. 2012) AEC
2 - Quality Assurance Assurance Checklist (SBCA 2013) AEC
Spatial BIM BIM Requirements Assurance Checklist (Kulusjarvi 2012) AEC
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|

Served Spaces by an Asset or a System B -

Under Construction

WEST TOWER CENTRE TOWER EAST TOWER
= Challenges: e %

= No direct asset-space connection LI o o

# | Used Term General Discussion Topic Assessment Used Reference Domain
f Assurance  Method

1 Served zones FM Handover Model Assessment COBie (East et al. 2013) AEC -
2 | Served area BIM for FM - - (GSA 2011) AEC 5
3 | Zoning COBie.Zone Assessment COBie (Teicholz 2013) AEC
4 | - Operation and Maintenance Information Assessment COBie (BIM Task Group 2012) AEC _///7

= |dentification of systems that

connect the asset and served space
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Categorization of BIM-IQ Issues for FM

* Incompleteness

= Value Inaccuracy ——

= Spatial Inaccuracy

i i - ) — -
= s 7 iy
I-%\«n i ./" —_— ) M_Expansion Tank - Freestanding -
S o - Vertical -
T — 1671

2 A7,
- (—?/é:’/‘__/ Mechanical Equipment (1) v] Edit Type
L= quip
/ / Constraints A -
T Level
—— Host evel : Baserment

[—
Offset E.O
A Electrical - Loads
Panel I L
Circuit Nurnber I 3
Mech |
Flow I].CI& L/s
Pressure Drop F.GO P
System Classification ndefi
— Systern MName I . N
—_— - T ——
/ e Comments I
: Mark ]
QS‘E’/_ [E&’E’/ Workset Fwarkseﬂ ‘
———______________ Properties help Apply
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Categorization of BIM-IQ Issues for FM

£ Checking = E | & check [ Report | F B 22
Ruleset - W & & 6 X v
-] BIM Validation - Architectural -
ﬂ Model Structure Check & =
E}ﬂ Companent Check 1
= @ Component Dimensions |

(- §] Wal Dimensions Should Be Sensible & &)
-- f] Door And Window Openings Must Have at Least Minimal Size

é:_ﬂz,_ = 7 G- 1 _Slah Dimensions Should Be Sensible iy
rCy ~ [5’[/‘5;./ ¥% Result Summary w Reporfl| @& B 2
T & & & X v
1]
a

e ) Issue Count 8 31 19 0
Issue Density 0.072 0.28 0.17 w

= Standards’ Incompatibility

= Uncoordinated Model ——> |

o~ k Inconsistency\

Info. 1 Reality Info. 2

s

LT h N
-__________________/ [{,-._j“ A "fi—x}l
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Categorization of BIM-IQ Issues for FM

Incomprehensibility

= |naccessibility —

© retrosection.com
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Categorization of BIM-IQ Issues for FM

= Incompleteness

= Value Inaccuracy

\" Spatial Inaccuracy )

= Standards’ Incompatibility
= Uncoordinated Model

= Inconsistency

= [Incomprehensibility

Inaccessibility
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Inaccurate Values for Asset Attributes <8 -

Under Construction

=" Many specs are part of the name or type

[i] Information Takeoff B 8 =
© Takeoff Al v | TTO AllPumps ¥ (3 (= | [F] B, O &= & Report| 1 (=} =]
Type Component Count Color
120 GPM Capacities - 10.85 Feet Heads ¥ Object 14
74 GPM Capacities - 2.6 Feet Heads ¥ Object 5
Heat Pump - EVW 540 ¥ Object 3
vecu 7 otect - I
Small 1 Gl:lJEEt 2 [i] information Takeoff =8 @
& Takeoff all v | 170 All Pumps » (7 2| B[], 0 B2 /& Report| [+ =1
Type Component Count Color
120 GPM Capacities - 10.35 Feet Heads ¥ Cbject 14
74 GPM Capacities - 2.6 Feet Heads ¥ Cbject 5
Heat Pump - EW 540 ¥ Object 3
Medium ¥ Object 3_
ISmaII ¥ Object 2
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