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BIM Building Information Modeling
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Figure 1

5| gom 4w (g5lxe JowBIM a5 55 BIM Sbejle SleMbl slas ):1 <! acgome

Figure 1: Building information modeling(BIM), [Online] Available at: www.low2no.ora/blog/41-week-in-review

® Kam-din Wong and Qing Fan.(2013) , Building information modelling(BIM) for sustainable building design


http://www.low2no.org/blog/41-week-in-review
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Figure 2/b: www.digitalpropertyblog.wordpress.com/blog-post/week-6-ryan-henlan-fawzi-soliman-bim-coordination-technologies/
Figure 2/d: Henlan & Soliman(2013) ,BIM Coordination Technologies
Figure 2/c: www.lordaecksargent.com/expertise/bim/ Figure 2/a: http://www.hoklife.com/2012/05/25/bim-from-texas-to-london/
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Figure 3/a:Azhar, Nadeem, Y. N. Mok, H. Y. Leung.(2008), (BIM): A New Paradigm for Visual Interactive Modeling and Simulation for Construction Projects
Figure 3/b: Jacqueline Greiner(2010), Building Information Modeling
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Building Information Modeling (BIM)

B 3y
954-772-7300 Ext. 127

Design Authoring Tools « Analysis Tools e

IES : ¥a

VAD system by Shimizu

e
Partner Products Solution

» EcotectTM
» ArchiCAD by Graphisoft’s ; :
» Green building studio TM (GBS) FM Desktop 2 ol
Constructware / ” 4
» Virtual enviroment TM e 4 O@E'i@
: ’ : 1 NavisWorks
» Microstationby Bentley System J "
3 ; = Building <
» Jetfstream by Navisworks @\UILDE@M FRee B =
ccotecn! THRERE IES  ¥A Revit
. . H San : cotec ) A h
» Model Cheker by Solibri e inteisolve e
>
>

i S Robobat - i
Revit by Autodesk : ; 3 0 : . Civil3D
Partner Solution Lo SO e e
. CIVIL AND ™
MEP SYSTEMS : STRUCTURAL )
iy 'ENGINEERS ) Revit Structure \“\ENGINEERS//"I

et

Risa | ETABS / Adapt / Staad

% COORDINATION % ANALYSIS % DESIGN % VISUALIZATION % COLLABORATION % SIMULATION %

Figure 4: Building information modeling(BIM), [Online] Available at:<http://mgsegy.com/Building%?203d.htm|>
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B Azhar, Nadeem, Y. N. Mok, H. Y. Leung.(2008), (BIM): A New Paradigm for Visual Interactive Modeling and Simulation for Construction Projects

Figure 5/a: An Illustration of Clash Detections via Building Information Modeling (Courtesy of: PCL Construction Services, Orlando, Florida, USA)
Figure 5/b: Dispenza (2010), The Daily Life of Building Information Modeling (BIM)
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Figure 6: Multiple vignettes of the use of BIM on the Flint project. (Courtesy: GHAFARI Associates)
B Azhar, Nadeem, Y. N. Mok, H. Y. Leung.(2008), (BIM): A New Paradigm for Visual Interactive Modeling and Simulation for Construction Projects

G o

Siw pgas

shop
drawings




Benefits of BIM
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Figure 7: Jacqueline Greiner(2010), Building Information Modeling
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Table 3. Respondents” Company's Perceptions of Sustainability _ ! - i e i T Lo
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1 2 3 4 5
Strongly Somewhat ~ Neutral ~ Somewhat  Strongly
Perceptions of sustainability Weighted score ~ disagree (%)  disagree (%) (%) agree (%)  agree (%)

My company finds the role of sustainability to be important. 459 . | 3 33 63 ” y‘ .
My company has been proactive in educating employees 420 ) 4 12 k 5 ‘ o b ‘ . ‘ S S - e g.)‘ @ (5> )-E-Q = 21 g
on recent sustainable practice developments. P N D ARSF P P

My company utilizes the latest innovations in technology 380 X
to enhance our sustainability mechanisms.

My company actively advises owners/stakeholders to pursue 410 _ 5 15
sustainable methods and practices during projects.

My company provides incentives to encourage sustainable 3 3 39
practices during projects.

Patrick Bynum; Raja R. A; and Svetlana Olbina(2013)
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M Patrick Bynum; Raja R. A; and Svetlana Olbina(2013), Building Information Modeling in Support of Sustainable Design and Construction
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Figure 9/c

Figure 9/a:Wong and Fan(2013) Figure 9/c: Xin Zhao(2011), Stan's BIM work sample
Figure 9/b: Dispenza(2011), BIM: Bridging the Gap between AEC and O&M
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Figure 9/e

Figure 9/e: http://bimadvisor.wordpress.com/category/sustainability/
Figure 9/d: Aksamija, Guttman , Rangarajan , Meador(2014)
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Green Building Studio™ (GBS)

Ecotect™ Virtual Environment™

INTEGRATED ENVIRONMENTALSOLUTION

TODESK GREEN BUILDING STUDIO

sing capabilities
alysisresults are stored in a
gle file
-Resultant graphics are easily
understood
-Quick and precise result viewing
-Variety of displayed mediums
e management system

CONS

User interface is difficult to
understand

-Analysis steps, or procedures, are
unclear

“Thereisno gbXML error check
-Analysisrun times are very long
-Some analyses cause program
instability

-Success of analyses is inconsistent|

Autodesk

?

-Automated online process with
step-by-step procedure
ry little preparation work
required
-Quick transition from Revitmodel
to gbXML analysis (Revit plug-in)
-Automated gbXML error check
-Large output to time spent ratio
mple user interface
-Provides LEED daylighting analysis

CONS

-Trouble with larger files

-Unable to specify analysis type(s)
-One predetermined broad
analysis

-Limited analysis types

-Difficulty linking gbXML data to
online database
-Requiresinternet connection
-Requireslogin/password to link
file and access analysis results

-Direct Revit plug-in

-User interface mimics Revit
-Major analysesin a single click
-Relatively short analysis run times
-Result structure and organization
~Large number of available
analyses

_Lifecycle assessment and cost
-LEED Daylighting Credit 8.1 test

CONS

-Results saved separately from
main project file

-Inconsistent analysis run success
between different
toolkits/methods

-Limited model viewing capabilities
-Model preperation requires
manual gbXML error checking
limited error report

Honthly Heating Cooling Load Analysis cation Select LEED Daylighting Analy and Carbon 4nal

Figure 10/b: Green Building Studio™ “Pros”
and “Cons” (Courtesy: HCC, Atlanta, GA)

Figure 10/a: Ecotect™ “Pros” and “Cons”
(Courtesy: HCC, Atlanta, GA)

Figure 10/c: IES Virtual Environment™ “Pros”
and “Cons” (Courtesy: HCC, Atlanta, GA)
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BIM Applications ::> EnvironmeTtaI Analysis [:(} Building Simulation Tools |::> Primary Program Features
Data File Types

Energy / Thermal - Resource Management
Thermal Analysis

*Uses Room Tags Heating / Cooling Loads

Ventilation and Airflow

Model Preparation: 3 = 3 » =
0- See Help=> Model Guidance Lighting / Shading Solar Analysis
Right-to-Light Analysis

1- Settings . .
-> Area and Volume Computations Daylighting Assessment
- Check “Areas and Volumes” Shading Design
2- Settings Lighting Design
-> Project Information
-> Energy Analysis - Data = Edit Define- Building Type

-> Set Inputs Construction Materials
- Building Type System Types (Heating / Cooling)
- Pos_tal Code Room Type (Zone Management)
- Project Phase Project Location (Weather Files) Energy / Thermal - Energy Usage

ical =
Typical Inputs Other Analysis - Acoustic
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woxp Export File

- Check Room Upper Limits & Offsets Ventilation and Airflow
—>Select room—> Element Properties Import File

g bX M L : e Lighting / Shading - Daylighting Assessment

LEED Daylight Credit 8.1
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4- Double Check for “void” spaces
- Create Rooms to fill these “voids”

5- File=> Export gbXML file Lifecycle Cost

IFC

*Uses Zone Tool Energy / Thermal - Energy Usage
Carbon Emissions

Thermal Analysis

Y

7

Heating / Cooling Loads

ifCX M L = Ventilation and Airflow

Lighting / Shading - Solar Analysis

Daylighting Assessment
LEED Daylight Credit 8.1
Value / Cost Analysis- Lifecycle Assessment

ECOX M L Lifecycle Cost

Y

Integration of BIM and Building Performance Analysis Software (Courtesy of: Holder Construction Company, Atlanta, GA)
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Bushbury Hill - BIM
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Willowfield School
BIM and Sustainability
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Willowfield School
BIM and Sustainability

BRUKL Output Document @@ HM Government Energy Performance Certificate
Compliance with England and Wales Building Regulations Part L 2010 Non-Domestic Building

Project name Certificate Reference Number:
0502-9878-3731-4409-1723

Willowfield School DRAFT INFORMATION  As designed

This cerlificate shows the energy rafing of this building. It indicates the energy efficiency of
rocers o the building fabric and the heating. ventilation, cooling and lighting systems. The rating is
Bmldmg. Details Extt’_a cted tails compared to two benchmarks for i Extracted one appropriate for new buildings
e with 2 and one appropriate for existing b with ore advice on how to interpret this
> information the Government' iities | Uk
PdfGrabber "™ on S™ DdfGrabber eS80v-ukiepbd.

Certification tool -
Caloulation engine: TAS Energy Performance Asset Rating

Calouistion engine vercion: V32 1" Certifier details

- Name: Faul Segal
Intsetace to oaloulation engine: TAS More ene efficient
Intectace to caloulation engine version: vS21 Ttaphone o > kg

Address:
BRUKL compliance oheok version: w3140

» Net zerc CO, smissions

Criterion 1- The calculated CO, emission rate for the n S
‘ 24 This 3 how snergy efticlent

{he Daliding is.

F 126150

G B E Extracted
Owver 150 with
e , PdfGrabber

Technical information Benchmarks

Main heating fusic Omer Balldinga similar fo this ona
SBullding environment Heating and Mechanical Ventiation could have ratings as follows:
Total useful floor area (m'): 7658 D If newly built
Buliding compiexity (NOS level): 5 37 1 typical ofthe
Suliding emission rate (kgCO,/m"): 1317 existing stock

Used to issue BRUKL and EPC reports to give
early feedback on meeting Part L 2010 and
London Plan improvement.

BOUYGUES UK(20013),case study of bim
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Willowfield School
BIM and Sustainability

; Tas UK Building Regulations Studic
Tas : .
Annual Energy Consumption Comparison
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Holder Construction Company (HCC) -
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Use of BIM for Options Analysis and Sun Studies in the Emory Psychology Building (Courtesy of: Holder Construction Company, Atlanta, GA)

B Azhar,Brown, Farooqu(2009),BIM-based Sustainability Analysis: An Evaluation of Building Performance Analysis Software



B A great example of how BIM can help architects design greener buildings:
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Design by Grimshaw Architects; Image by dBox
BIM
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Design by Grimshaw Architects; Image by dBox

B Jill Fehrenbacher,(2011),How Building Information Modeling (BIM) Helps Buildings Go Green


http://usa.autodesk.com/adsk/servlet/pc/index?siteID=123112&id=12602821
http://www.grimshaw-architects.com/launcher.html?in_projectid=
http://translate.googleusercontent.com/translate_c?depth=1&hl=fa&prev=/search?q=http://inhabitat.com/building-information-modeling/&biw=1408&bih=692&rurl=translate.google.com&sl=en&u=http://case-inc.com/project/bim-consulting-grimshaw-architects-miami-museum-science-revit-support-analysis-modeling&usg=ALkJrhgrksGLNTz3fZr9YNqtrXdseCyZjg
http://inhabitat.com/author/jill/

g yg> s (51! B ]

390 aligeo (guum o5 bl s (40,5 Jow BIM ) saliisl
JLw 9595 Job

PV overhangse—=i s glaialu & al jh 4SS

s sl o aty gl g il 3 Al IS G5 sla iy ) saldiu
:gi &5"“ (oA
S e bl
Ok Gl ia

G2 s )l 5 0

Lead Image © Grimshaw Architects

B Jill Fehrenbacher,(2011),How Building Information Modeling (BIM) Helps Buildings Go Green



http://inhabitat.com/author/jill/
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B Jill Fehrenbacher,(2011),How Building Information Modeling (BIM) Helps Buildings Go Green
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J Wong and Fan(2013), Building information modelling(BIM) for sustainable building design
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Printed sheets
(Construction Documents)

Architect —_— Contractor

.‘_
Printed sheets
(Shop Drawings)

Consultants Subcontractors
Source: Krygiel and Nies (2008)
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. . Figure 2
Lo ¢ sy > 5l @ i ' '
= PR B o iy 0 The traditional method of design review
Sustainable Architect Contractor Owner
Functions Benefits achievements
3D Model Integrated Project Energy /—\\ Facilities
BIM Inherency / lization Delivery Reduction . — Management
Detwtu n . In[t)egrlated Construction Model
Water esign Planning
+ Design Optimization Conservation \ Model ’ Qel/
BIM-based \»—/
Analysis Tools Wastage Lessen Consultants Subcontractors
TEQ
Summary of efficient Improvement \_/
BIM for TN . o
) Vi eutﬂ.jtu mn .md Air Source: Krygiel and Nies (2008)
sustainable Flow
desi gn Materials/Resource Flg ure 3.

Management

J Wong and Fan(2013), Building information modelling(BIM) for sustainable building design

An integrated approach to design review
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