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P ur p (@ BoY S Building Design Approval in Minutes

By David R. Conover
| ' magine submitting a plan to a building i:fe:.m:lrh'r'panm e

' that you are certain complies with codes and gettit i R e
approval in hours instead of weeks. Think of the i e ekl e
money and resources it could save design-build team gy s e -
Currently, most building departments conduct plan S ;

reviews manually because building designs are sub

tad An nanar Similarky dacianare And haildare vafar

To provide a view to a T e

BIM based future I,E‘
where software

automatically

Wisconsin Department of Commerce

- June 2007
etermines an Newsietter
= = = Looking into the Building Regulatory Future The newsletter is issued
V aI I d at es b u I I d I n Imagine submitting a plan that you are certain complies with the codes to ﬂzittl:mcallv every other
the local building department and getting approval in hours instead of .
weeks. Think of the time, money and resources it could save designers, Please send comments or

builders and code officials alike. questions to Barbro McGinn

r e g u I at O ry Currently, the majority of building departments conduct plan reviews editor.
manually because building designs are submitted on paper. Similarly, -
designers and builders rely on code books to ensure projects comply with Subscribe to Newsletter
local, state and federal building regulations. What if there was a different L
option—automated code compliance checkina? Tt mav sound ton aood to he Email: I

C O m p | I an C e true, but it could be reality in theMMoneycom W

cutting-edge effort to automate ¢
HOME NEWS MARKETS MY PORTFOLIO TECHNOLOGY JOoBS PERSONAL FINANCE LUXURY REAL ESTATE

&AIA With SMARTcodes, designers cou

May 7, 2007

Software Incompatibility Largest Obstacle to Top Stories

Giant tax overhaul £

Newsletter of the Tecnnlov in aiceknnwlege ommuit . . Interoperability, ACCOI’ding tO NeW Report Home sales: Warse
SMARTcodes Update » COVER STORY From McGraw-Hill Construction Coumtepside ke
Imagine being able to REGULATORY REFORM Octaber 24, 2007: 05:05 PM EST Y Is martiage a dumb.

automatically check a
building design for code
compliance during any

Digital Tools Make Possible An E-Permitting
Digital trepidations aside, code officials are beginning to

~ Weall Street in midd:
PRNewswire | —————
NEW YORK. Oct. 24 /PRNewswire/ -- McGraw-Hill Construction, part of The McGraw-Hill Companies | today

facet of project 1 - - iHi wihi i ildi

development. The - € DE_I'I'ﬂIﬂIng_ which can cutlong lines atthe buildings de released its Interoperability SmartMarket(TM) Report at McGraw-Hill Construction's ENR Construction SPECIAL OFFER:
International Code Council, | and improve code enforcemnent. The advance pleases th Business Forum in Washington, DG The report provides insight into the interopsrability of softwars

(ICC) SMARTcodes project 5 development community and protectors of public safety. | applications and platforms serving the building community - of key importance to the §1 trillion U.S TRY 2 FR
focuses on automating - - construction market. as interoperability costs add 3 1% to a typical project budgst

and simplifying cade

Z‘;ZE!?ZE: ;gilkmg (Photo: http:/fwww.newscom.com/cgi-bin/pmh/20071024/MYVW145 )
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Expected Outcome

An understanding of
how automated
checking for building
regulatory compliance
can be implemented
using building
Information models
and integrated into an
Interoperable e-
government
environment




Is a BIM? — Physical & Functional
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Laws and regulations s |
-Building regulations = L
-Building specifications pd ] /9 s
Knowledge data S i o - -]
-Best practise knowledge .
-Own practice

Briefing ]
-Functional req. =
-Estimates
-Conditions
-Requirements

Demolition, refurbishment
-Rebuild 5

-Demolition
-Restoration

Facility management
-Letting, sale, operations
-Maintenance i
-Guaranties

Construction management
-Scheduling _ S a——
-Logistics, 4D & .

gtog
E&L

— CAD software
-Drawings, calculations
-Architect, engineer,...

VRML

-Visualisation, 3D els

Simulations

SMARTco0es @

-Comfort
-Ventilation, heating
-Life cycle cost
-Light, sound
-Insulation

-Fire, usage
-Environment

-Life time predictions

= Specifications

= -Specification sheets
-Classification standards
-Estimates, accounting

=—_ [ mmm Procurement

-Product databases
-Price databases
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A Vision fa

Owners and developers support BIM for their
projects

= Designers, specifiers and others collaborate on
a building information model (BIM) and submit
to regulatory authorities for review

= Regulatory agencies provide coordinated and
automated plan review and issue a more timely
determination of compliance and permit

= The BIM is a basis for collecting information
during construction and can be delivered as an
“as-built” and then maintained during
occupancy
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30

Specialty St

Engineers = 0
9 Cghur: ks Compliance

Checks

Zoning >RF;I\{;Iigw > Permit > Inspect y CO

e Linear not circular

« Can be performed independently for each code

e Multiple agencies involved

« Difficulty sharing and collaborating on data

« Does not encourage collaboration with those regulated
 Increased probability of errors

e Less efficient use of time and manpower resources
 Limited application of what IT has to offer




BIM and IT Hold Promise

The IT infrastructure provides a growing opportunity to creatively improve
existing processes and create new processes

2D drawings are difficult to read, store, revise, update, etc. and do not lend
themselves to complete visualization of the building

All in the building industry, code community, etc. are strapped with doing
more with less that in turn affect project costs, building performance and
public safety

e-permitting is becoming widespread and supported by many commercial
software vendors

Everyone is waking up to the potential embodied in BIM and its potential
application to validating compliance with codes, standards, regulations,
design guides, etc.
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Building Regulatory
Compliance Tomorrow




|CC Efforts

= Dictionary

= SMARTcodes protocol and software [ bictionary ] \
= Created SMARTcodes / : \
[ SMARTcodes H MCS H BIM ASW ]
= On line demonstration \
. . Customer
= Working with relevant software e
applications vamual Ne ., -Buing
Search -_::::l
= Manual access to SMARTcodes ~
Supporti_ng
= Collaboration Information

—

= Communications and outreach

= Market research



Terms

Properties associated
with each term

Enumerations of
properties

Data type

Units associated with
each property

Insulation

sType
*Material
*Density
«STC

S

*SDR
*Thickness
=R-value
=continuity

J

Model View
Definition
(MVD)



Dictionary

v' Energy

|

Dictionary

/ I \

v Coordinated with CSI OnmiClass and

global IFD efforts

) 2
[ SMARTcodes . MCS B BIM ASW ]
J
3

Customer
-AE
- Contractor
- Building
Cuner
iy Check
- ete.

Supporting
Information

(2 ’

& |Blclole|F|c]H] | J | k| L | M | N | 0 | P | a
Type 12 3 4 5 6 7 8 Definition Code Synonyms  Data Type Units OmniClass IFC Object/Property Code
1 Setions Classification Atom Diffs
ferm building envelope The basement walls, exterior wals, foor, ECT 502
roof, and any cther building element that
enclose  condfioned  space. This
boundary alse inclides the boundary
befween condiioned space and any
exempt or uncendiioned space.
3
ferm wall above grade wal, ffcial - stached Peel_Wal_IECC_2005 wih the
0| below grade wa following properies (exceptis_exiernal)
A |property 5 exerna boolean nia Psgt_WalCommaen
property locafion relafive to grade nieger index info enurneraton nla simple properly in pset
42 wal_locaton_re'sfve_fo_grade
property primary maferia The primary maienal giving nieger index info enumeraton nla simple properly in pset
shape/strucutre fo the wall. Noke: this wal_prmary_matena
property apples fo all wals — even non
structural walls. See enumerafon of
43 possible values.
ferm At
4
property physical configurafion ofthe insulaon nia
45|
property materia nla e nronarty in neet
4
47 |nronery tlensih real numhar




SMARTcodes Protocol and Software

%! SMARTcodes Builder

File Edit WView Help

LSQE '-.l'iEf\iML E u
v SMARTcodes ==
p r O t O C O I - CHAPTER. 1 - ADMINISTRATION

Annotate Text

completed
and validated

Mame
building environment
= building envelope
wall
[=}-roof aszsembly

v SMARTcodes
builder - beta
version
completed
and tested

thermal envelope insulation
vapor retarder
ceiling

— i1

[8] thermal insulation

zreater Than Or Equal To

v

a o

Select  Applies Requirement Exception  Check

CHAPTER 5 - COMMERCIAL ENERGY... *

502.1 General. (Prescriptive).

502.1.1 Insulation and fenestration criteria.

fl‘_'anl:l #5023 based
t ares that exceeds that
L

=]
.
[ES

IES
5 and 6
Marine 4

thermal resistance

Reference
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[ ]

SMARTcodes 7 T
(oo { e | )

Customer =
-AE
- Contractor Auto
- Building o Code |

Cuner
iy Check

ete

Supporting
Information /l

/ I ECC S MA RTC O d eS —_— 502.4 Air leakage. (Mandatory)
e n Vel O p e an d I i g h ti n g 502.4.1 Window and door assemblies.

The air leskage of v and sliding or swinging door nblizs that are part of the building envelope shall be determined in

(11 Slding or SWINging door 3SSEMOIEs
d r a.ft ed an d p I u g an d accordance with AAMANUDMA/CSA 101/1.5.2/4440, or NFR.C 400 by an accredited, independent laboratory, and labeled and
certified by the manufacturer and shall not exceed the values in Section 402.4.2.

U

play” with different MCS Exception
validated

and in accordance with Section 502.4.3.

502.4.2 Curtain wall, storefront glazing and commercial entrance doors.

/ . Curtain wall, storefront glazing and commercial-glazed swinging entrance doors and revolving doors shall be tested for air
S u C C eS S f u | C O I I ab O r at I O n leakage at 1.57 pounds per square foot (psf) (75 Pa) in accordance with ASTM E 283. For curtain walls and storefront glazing,
A the maximum air leakage rate shall be 0.3 cubic foot per minute per square foot (cfm/ft ) (5.5m % th f£151: m <) of

W i t h tW O M ( :S fo r t h e i r fenestration area, For commercial glazed swinging entrance doors and revolving doors, the maximum air leakage rate shall be

1,00 cfm/ft £(18.3m ¥ th f£151: m ) of door ares when tested in accordance with ASTM E 283.
p p 502.4.3 Sealing of the building envelope.
S M A RTC O d e S Cpenings and penetrations in the building envelope shall be sealed with caulking materials or dosed with gasketing systems

" compatible with the construction materials and location. Jints and seams shall be sealed in the same manner or taped or
e

covered with a moisture vapor-permeable wrapping material, Sealing materials spanning joints between constructio
shall allow for expansion and contraction of the construction materials.

v' Development of model
. . 502.4.4 Qutdoor air intakes and exhaust openings.
V I eW S fo r e n e r g y a.n d p I I 0 t Stair and elevator shaft vents and ather cutdoor air intakes and exhaust openings integral to the building envelope shall be
equipped with not less than & Class T motorized, leakagerated damper with a maximum leakage rate of 4 cfm per square foot {

p r Oj eCt W i t h B I M V e n d O rS o G.8Lis-Cm 2) at 1.0iinch water gauge (w.q.) (1250 Pa) when tested in accordance with AMCA 500D.
for their implementation Preepion

INTERNATIONAL
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SMARTcodes @™ £




Automated Code Checking

s, L
+_Admin_A_Seattle B - Solibri Model Checker = [|E 5
Fle cCheding 30 Tooks ‘Window Heslp

ffer cneching (i mocel Tres [T presentanon |

Fule Sex
= P 1oC_IECC2006_SO2.xm

# [@w TR (ETR@SSEARem- s« 0o 6

I (Window and Door Assembl
I (Curtein Wall, Storefront
B (Commercial Erntrance Doa
I3 (Cutdoar dir Irkakes and E:
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B (vestiules)
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Paisture Cantrol

P 1CC_IECC2008 505l

B Elacirical Pewiar ancl Lights

e Pa’mta’sJElE Rem”_)*' radsjm Report |

b
Isgiies | | Comments
= & |Failed components [0/14] I
#- 4| Basement ffoundation [0/13]
=[] Foor 1 1]
1 [ 1
P wall 031
£ | Missing Information [2/2]
= b undefined Cancepts [071] el
e
4
o




-~ Automated Code Checking

S
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s File Checking 30 Tools Window Help
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n B A lnakage - Wingaves & Doces]
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" A leaage - entry 00|
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National Asseciation of Realtors — National Headquarters Page 5 of 5
IECC 505 Electrical Power & Lighting Systems

505.5.2 Interior lighting power allowances
Results

Failed components
086 Sixth Floor
Office

Space.5.10 : CONFERENCE ROOM[14]
Value 2.436 W/sqft of Space.5.10 : CONFERENCE ROOM[14] does not fulfill the requirement lighting
power density < 1 W/sgft. Total lighting power is 1,800 W. Space area is 738.83 sq ft

Space.5.10 . CONFERENCE ROOM[14] (GUID 3HCOM_ulLAXRyRUGOXW._z0) located at (0,0',55-8"),
type = CONFERENCE ROOM, layer = A-AREA-IDEN, storey = 06 Sixth Floor

---------- Digital Alchemy Automated Code Compliance Checking for SMARTcodes ----------
Powered by Solibri Model Checker

Digital Alchemy Building Code Checking

SMARTcodes Code Checking Report for BIMstorm LAX

Building Model: National Association of Realtors - National Headquarters

Jurisdiction: Los Angeles, CA

Organization: International Code
Council
Date: 31-Jan-08

[Rule
|ECC 502 Building Envelope Requirements
502.1.1 Insulation and fenestration criteria

i

Result

Ilssues

502.2(1) Building envelope requirements - Opaque Assemblies

Issues

(502.2.3 Above grade walls)

Mot checked

(502.2.4 Below grade walls)
502.3.2 Building envelope requirements - Fenestration

Mot checked
Passed

(502.4.1 Air leakage - Windows & Doors)

Mot checked

(502.4.2(a) Air leakage - curtain walls/storefronts)

Mot checked

(502.4.2(b) Air leakage - entry doors)
(502.4.4 Qutdoor air intake & exhaust)

Mot checked
Mot checked

(502.4.5 Loading dock weatner seals)

Mot checked

502.4.6 Vestibules Passed
502.4.7 Recessed luminaires Passed
502.5 Moisture control Passed

|ECC 505 Electrical Power & Lighting Systems
(505.2.1 Interior lighting controls)

Mot checked

{505.2.2.1 Lighting reduction controls)

Mot checked

(505.2.2.2 Automatic lighting shutoff)

Mot checked

(505.2.2.2.1 Occupant override)
(505.2.2.2 2 Holiday scheduling)

Mot checked
Mot checked

(505.2.3 Sleeping unit)

Mot checked

(505.2 4 Exterior lighting controls)

Mot checked

(505.3 Tandem wiring)
(505.4 Exit signs)

Mot checked
Mot checked

505.5.2 Interior lighting power allowances

Issues

(505.6 Exterior lighting)

Mot checked

(505.7 Electrical energy consumption)

Mot checked

----------- Digital Alchemy Automated Code Compliance Checking for SMARTcodes

Powered by Solibri Model Checker




AEC3 XABIO: Automatic code compliance checking

SPACE
SPACE
SLAB
SLAB
SLAB
SLAB
SLAB
SLAB
SLAB
SLAB
SLAB
SLAB
SLAB
SLAB
51 4R

Done

USCG_Induction
USCG Induction Center

Alameda, CA Sitez1

Montgomery

Alabama
33winSEIrFOBYS7I6FQLS
Provide Feedback

Smith

Interior Lighting Power Allow|
less than or equal to 1.0 W/,

Interior Lighting Power Allow|
to less than or equal to 1.0

Opague Envelope may be pa
Dpaque Envelope may be pas
Opaque Envelope may he pad
Opaque Envelope may be pa:
Opaque Envelope may be pa
Opaque Envelope may be pas
Opaquea Envalope may be pa:
Opaque Envelope may be pa:
Opaque Envelope may be pa
Opaque Envelope may he pad
Opaque Envelope may be pa:
Opaque Envelope may be pa
Onanue Fovelone mav be na:

- AEC3 XABIO
SMﬂﬂTcod@s |7 N

of Code

Building Correction
USCG_Induction

USCG Induction Center
USCG Induction Center Submission#1

Alameda Building 010
Alameda, CA Site#1
Montgomery

Alabama

33wnSEIFOBYSTI6FtQ1$

Provide F
John Smit
(€) 2006-2007 ICC and

JJ ﬂJ It SJ_@JJJJ

% [ FCSPACE (ROOTO) ~

= R IFCSPACE (BOO3108)

= AR IFCPACE (B003.084)

« ERA IFCSPACE (0003033

% SR FCSPACE (ROOZM)

+ R FCSPACE (BOO3N3S)

= @A FCSPACE (B003160) |E

% AR IFCSPACE (D003.05L)

% SR IFCSPACE (BOOZ.055)
AR FCSPACE (BO0308)

+ [ IFCSPACE (B03.095)

% AR IFCSPACE (D003.083)

< R IFCSPACE (BOO3.090)

= AR FCPACE (B03100)

« FRA IFCSPACE (D003.08Y)

% SR IFCSPACE (BOOZ.085)

< R FCSPACE (BOO3137)

= AR IFCSRACE (B00210%)

AEC3

q IJLJI_I_JJ%HJ

I 104 E R AT
b

ﬂ_ Oct

ICC_IECC2006_505_52t was in evidence:

20080605002804
BO03.090
BO03.090 Spacez12 Comridor

Floor 1 Floor#2

3 moist

(32.367 deg, -86.300 deg, 3000.000 INCH (76.200 m) approx)
(1310.7, 561.3, 0
2MWAYAWICTPC
Retum to summa
ICC_IECC2006_5¢
Interior Lighting |
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Auto code check

=  Qutput reports

= |nspection checklists

= Mini-codes

= Reference materials

= Links to E&T resources

Manual code search
= Specific code answers
= Reference standards
= Supportinformation

Custom Reports
» Standardize designs for national accounts
= Code change impact analysis

INTERNATIONAL

SMARTcodes ™" &8 cope CoUNCIE



E-government Connection

* Facilitate current processes and develop new
processes based on application of IT

= Plans will evolve from hard copy to e-
submission of 2Ds to BIMs

= Conduct virtual reviews in 3D and 4D
automatically



E-government Connection

= Apply IT to facilitate construction
Inspection and availability of “as-built” data

= Government agency development and
Implementation of Strategic Plans focused
on greater use of IT

= Apply IT to develop and implement new
building regulatory methods and processes



ePermitting Strategy

Mecklenburg County, NC

Electronic Plan Submittal (EPS) Five Year Technology Strategy
Including Building Information Modeling (BIM) Strategy

Leads to
Cwner Managed

- - 3 A Permitiing
Hormeowmner Mechanical Electrical Flumbing (MEF] i . +
Intermat Parmits Imternet Fermits H ™ l ong Term
Juns 2007 Zfart Saptamber 2007 =) ; iR Development Goal
"~ =P TR TP R R P P P T R R PR R el - . :.‘_:E-:E ':n":l_ur D'l.-_"l
, Project Critical Pamh
ELECTRONIC PLAN SUBMITTAL

Residential Master Plan { -'x

Electronic Reciprocal Review | -

Zfart Movembar 2007 T

Smmrtaedan ! et oy PO Slaresanas el
L B s o gt = s i o
[ T e N M

Commercial Electromic Plan Review || | Manual § | Dffice Fli=ki
Inciudas | | Drawing : | BIM Bim i
& Electronic Signoff g3 | | Conversion | | Phase Phase [

= 2D Electronic Review Sk = Bin M 2005 ao e 2010 Ao
= BIM Concept = { | 2003 @) i

= BIM Implementation (Fhase [}
Programmilng Start Sapt ¢/ Oct. 2007

ICC Smart Codes Integration § ETEL
Z00E =) [




Summary

Availability of BIMs creates an
opportunity for auto code
checking and related products
and services

Availability of SMARTcodes and
auto code checking can drive
demand for and use of BIMs

INTERNATIONAL
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Thank You!

Any Questions?

ICC

500 New Jersey Avenue
6th Floor

Washington, DC 20001

dconover@iccsafe.org
www.smartcodes.org

INTERNATIONAL
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