VFGS Working Group Meeting Minutes

Date: May 1 - 2, 2007
Time: 9:00 am — 5:00 pm
Location: Washington, DC — National Institute of Building Sciences (NIBS)
Conference Center
Author: Cheryl Fitz-Simon
Attendees:
Organization/ E-Mail
Invited | Attended Name Location
v v Carl Kersten NAVFAC Carl.Kersten@navy.mil
(Norfolk)
v v Frank Der NASA (KSC) Frank.D.Der@nasa.gov
v v Bill Brodt NASA (HQ) wbrodt@nasa.gov
v v Steven Freitas USACE Steven.P.Freitas@spk01.usace.army.mil
(Sacramento)
v v Pete Rossbach USACE Peter.J.Rossbach@hqg02.usace.army.mil
(Washington)
v v Sheron Belcher USACE Sheron.G.Belcher@hnd01.usace.army.mil
(Huntsville)
v x Sherri McMillion NAVFAC(Norfolk) |Sherri.Mcmillion@navy.mil
v v Pat Robinson InDyne (KSC) Patricia.Robinson@jbosc.ksc.nasa.gov
v v Jim Whitehead InDyne (KSC Jim.Whitehead@jbosc.ksc.nasa.gov
v v Cheryl Fitz-Simon  [InDyne (KSC Cheryl.Fitz-Simon@jbosc.ksc.nasa.qgov
v v Rick Hatcher SGS (KSC) Richard.Hatcher@jbosc.ksc.nasa.gov

Meeting Objectives:

1) Review Action Items
2) Building Code Checker —Eunice Lee

3) Interim Updates — Policy and Procedure

a) UFC 1-300-02

4) CMS vs. Email Review and Approval Process

a) MIL-STD-3007

5) Unification of UFGS 01 33 00 Submittal Procedures

6) Quick Fixes — Policy and Procedures
7) UMRL

8) Status of 25 Groups of UFGS for Unification by NASA

9) CCR Process

10) Documenting Disassembled Sections within the Section Header

11) Status Regarding Implementing Check In / Check Out Software

12) UEGS Tracking Chart

13) Instructions for NIBS to Post UFGS Master in PDF

14) Rotation of Release Processing
15) Cumulative Change List

16) Review New Action Items
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Discussion Summary:

Subject 1: Review Action Items

1) Action Items were reviewed and agreed to.

Subject 2: Building Code Checker

Eunice Lee from the International Code Council, presented the current research in progress for the
Building Code Checker. David Hammes and Robert Clarke both from the State Department were present
to assist in answering questions.

Subject 3: Interim Updates — Policy and Procedure

1) UFC 01-300-02

a)
b)

c)

d)

e)

f)

)

h)
)

)

Do not add periods after the Titles in the UFC 01-300-02

2-2.9.1 — Submittal Item Descriptions

(1) as shown in December 2004 — Change 4 Leave as was, do not incorporate Sherri's
changes

2-2.9.4 — SD-10, Operation and Maintenance Manuals

(1) Remove SD-10, from the Title.

2-3.1 Mood, Tense and Voice

(1) Change the term “the Contractor shall”.

(2) Change the term “the Government shall provide” to “the Government will provide”

2-3.8 — Proprietary Specifications

(1) Change “from a Level One Contracting Officer to “from appropriate authority”

(2) Move Second sentence to make it the first sentence.

(3) Delete “When a situations arises in which only a single product will perform the required
function, forward a request from the....

(4) “no other product will be acceptable” should be consistent with the language used in the
FAR

2-3.9 “Or Equal” Specifications

(1) Delete — Refer to FAR Clause.

2-3.10 Warranty Clause

(1) Change ordinarily, do not include warranty clauses in UFGS to Ordinarily, do not include
warranty clauses in UFGS

(2) Change based on the judgment of the designer, to judgment of the author.

(3) Modify the last sentence to “Reviewed and approved by a Level 1 Contracting Officer” to
“by appropriate authority.”

Delete 2-3.11 Unrestricted Bidding and 2-3.12 Contract Parties

2-3.13 Contract Clauses

(1) Change first sentence project specifications to UFGS

2-3.14 Specifying New Items.

(1) In third sentence delete project

(2) Last Paragraph change project to UFGS

(3) Last Paragraph Move the following statement to 1% sentence of paragraph 2-3.8. “If there
are not two or more manufacturers or suppliers capable of supplying the product
specified, the product must be considered proprietary.” Change and approval sought for
its use in accordance with paragraph “Proprietary Specifications.” to ensure the items
specified are not proprietary.”
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k) 2-5 Changes
(1) Second sentence delete “or UMRL".
(2) Second sentence delete “or tagging”
(3) Delete third sentence.
(4) Fourth sentence add period after “section date”
(5) Fourth sentence delete “and a change statement in the header”.

[) Appendix A UFGS Organization Guidance
(1) Move 1.1 Definitions to 1.3 Definitions
(2) Modify / correction superseding subpart numbers to reflect the correct numbers.

2) Steve Freitas will update the UFC .1-300-02 to include the changes listed above.
Subject 4: CMS vs. Email Review and Approval Process
1) Postpone using CMS until the corrections of the issues associated with this system are fixed.
2) Continue using Email along with Adobe Acrobat for the review and approval process.
b) Adobe Acrobat 6.0 or newer will be used for the review and approval process.
(1) Coordination for the Review and Approval Process
(a) Receives comments as a PDF file
(b) Responds to all comments
(c) Replies are then implemented in the original file

(d) After final changes are made, redistribute

3) Pete Rossbach and Carl Kersten will discuss the review and approval process at the upcoming
Coordinating Panel meeting.

4) MIL-STD-3007F, paragraph 5.2.3.3
a) Do not modify this statement.

Subject 5: Unification of UFGS 01 33 00 Submittal Procedures
1) Rick Hatcher will incorporate the USACE requirements provided by Steve Freitas.

2) Rick Hatcher will redistribute the *.sec file, original PDF along with the last draft of the Section for
Final review and approval.

3) The 01 33 00 Submittal Procedures Section will be forwarded to the Construction Management
Groups for all three agencies for review and approval.

Subject 6: Quick Fixes — Policy and Procedure

1) The following are three types of changes that do not require date changes in the Section Date
and Superseded Date. (1-300-02 — paragraph 2.5)
a) Updating References
b) Administrative (Global Changes — example standardized note)
c) Formatting and typographical changes

Page 3 of 9



VFGS Working Group Meeting Minutes

2) The following are three types of changes that require date changes in the Section Date and
Superseded Date. (1-300-02 — paragraph 2.5.1 and paragraph 2.5.2)

a) Rewriting a UFGS specification (Do not use change tags)
b) Technical updates (Use change tags)
c) Section References and Section Reference Titles

3) Continue to update the statement in the banner “References are in agreement with UMRL dated
19 March 2007.
a) Agreed to change the date format in the UMRL and the Section Banner to only use
Mmmmm/YYYY

Subject 7: UMRL

1) The current UMRL updated by IHS reflected updates to the reference dates, but not the reference
titles.

2) Carl Kersten will direct IHS to include the exact verbiage into the Reference Titles as indicated by the

Reference Organizations as published on the IHS site.

a) Tara is in the process of reviewing the Compare List generated through the UFGS Database
Maintenance Program. She flags the references with the incorrect title so IHS can delete it from
the UMRL, this way the correct title will appear.

b) When a reference standard changes, it may not get updated in the UMRL for up to one year.

3) All agencies will implement the Reference IDs used by IHS.

4) Once IHS has finished the cleanup of the UMRL the Master.ref file will be generated through
Specslintact to produce the UMRL.

5) Use the UMRL that is redlined by IHS to update the Agencies Database for the October release.

6) Discussion took place regarding the latest Master.ref file distributed with the UFGS Master and the
UMRL posted on the WBDG web site (dated April 2007):
a) The current Master.ref and the UMRL do not include NASA References.
b) The UFGS Working Group agreed to regenerate the Master.ref file on the UFGS to include all
agencies and publish it as soon as possible.
¢) The UFGS Working Group agreed to regenerate the master.ref file and the UMRL . pdf document
using the current UFGS database.

Subject 8: Status of 25 Groups of UFGS for Unification by NASA

1) All agencies were in agreement not to proceed with the disassembly of short sections at this time.
2) Agreed the following Sections will not be merged, and defined as unified.

a) 014501 USACE QUALITY CONTROL

b) 014501.10 USACE QUALITY CONTROL SYSTEM (QCS)

c) 014502 NAVFAC QUALITY CONTROL

d) 014502.20 NAVFAC QUALITY CONTROL FOR MINOR CONSTRUCTION
e) 014504 NASA QUALITY CONTROL
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3)

4)

5)

6)

7

Agreed the following Sections will not be merged. The following sections will become unified:
a) 014501 USACE QUALITY CONTROL

b) 014502 NAVFAC QUALITY CONTROL

c) 014504 NASA QUALITY CONTROL

01 50 00 TEMPORARY FACILITIES

a) Division 1 requires regional requirements therefore; tailoring options will be required to be
placed back into the Section.

b) Unify but do not disassemble.

0521 00 STEEL JOIST
a) Pete’'s comments were withdrawn.
b) Approved for disassembly

14 21 00 ELEVATORS, ELECTRIC
a) Send copy to Rudy Perkey at NAVFAC

All groups requiring notice to proceed have been granted to those pending, except the following:
a) Group 7 — Not Approved

i) Replaced with 07 61 15.00 20.
b) Group 16 — Not Approved

i) Replaced with 11 40 00.00 20

Subject 9: Discuss CCR Process

1) Bill Brodt will schedule a teleconference between Rick Hatcher and CMS to discuss issues he has
discovered while using the system.

2) Until the CMS System is corrected, it was agreed to use email for the review and approval process.

Subject 10: Documenting Disassembled Section within the Section Header

1) Reviewed the two samples of how the header should be documented when a specification is
disassembled.

2) Itwas agreed to use Sample #1 and do not indicate the word Disassembled in the header of each
specification.

3) The following is
Sample #1 indicating

USACE - f -HAVFAC - f-AFCESA- f -HASR - - - - - - - - - - UFG5-32-31-13-{(dJuly-2007)19

hOW the header WOUId Preparing-Activity: - -USACE:- - - - - - -« -« -« Supersedingi

be documented:

T
UHIFIED -FACILITIES - GUIDE - SPECIFICATIONST
T
References-are-in-agreement -with-UMRL -dated-9-0ctober-20069
T

Latest-change -indicated-by-CHG-tags1

o e vy e e e v e e ol e o e o o e o e e oy o e o A o e e ol e o e o o o e o o oy o e o e e e o o ol e ol e o e o o ol o e e e o e o o o o o ok e T

q
SECTIOM-32-31-139
CHAIN-LINK-FENCES - AND - GATEST
077071
q

W i vy i e e i oy o o e ol ol ol ol i ol ol e ol o oy ol e o i oy ol o e ol ol ol o o ol ol e ol i oy ol e ol oA oy ol e o o ol ol o o ol ol e ol ol ol ol o ol o ol ol e o o ol o ol o o T
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........................................ UFGS5-32-31-00.00-10- (April-2006) T
........................................ UFGS-32:31:13.00-20 (July-:2006)9
........................................ UFGS-32-31-13.00-40- {uctuher - 2006) E[



VFGS Working Group Meeting Minutes

Subject 11: Status Regarding Implementing Check In / Check Out Software

1) NIBS has expressed some interest in hosting such a tool if it were deemed worthwhile, but acquiring,
implementing, and using a centralized check in/check out tool is probably not worthwhile.

2) Implementing a check in / check out process would be a substantial undertaking.
3) Such a tool would provide limited protection against overwriting UFGS Sections updated by another
agency. With perhaps one exception, however, such file overwriting has not occurred with the current

UFGS updating system.

4) Implementing, maintaining, learning to use, and using such a tool would be time-consuming and
would require significant changes to existing procedures.

5) The protections provided by such a tool could easily be circumvented through careless or overt acts.

Subject 12: UFGS Tracking Chart

1) The UFGS Tracking Chart provided by SGS will be used as an additional mechanism to track
changes. The UFGS Change List will continue to be published during the quarterly release.

2) UFGS Working Group agreed to make the UFGS Tracking Chart available on the WBDG Web Site.

3) Rick Hatcher will continue to update the UFGS Tracking Chart, then forward to NIBS for quarterly
posting at the time of the database release.

Subject 13: Instructions for NIBS to Post UFGS Master In PDF

1) Sheron Belcher stated she will publish the UFGS Database to PDF for posting on the WBDG Web
Site.

Subject 14: Rotation of Release Processing

1) UFGS Database
a) The UFGS Database will remain with Army until 2008 and then rotate to NASA in 2009.

2) UMRL

a) The UFGS Working Groups stated that the UMRL would remain with NAVFAC since they
administer the contract with IHS.

Subject 15: Cumulative Change List

1) Prior to posting the Cumulative Change List, the columns that deal with detailed information will be
hidden.

2) Agreed to drop references to the MasterFormat 1995 Section Numbers and Titles from the Quarterly
Change List document.
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Subject 16: Action Items

3 Assign Due ltem

# Action Item Person Date Date Status

1 | Email the latest version of the UFC 1-300-02 in Carl Kersten 05/01/07
MS Word format to Steve Freitas.

2 | Modify the UFC 1-300-02 to incorporate changes Steve Freitas 05/01/07 | 06/01/07
discussed and recorded at the 05/01/07 UFGS
Working Group Meeting.

3 | Compare language used in the UFC 1-300-02, Steve Freitas 05/01/07 | 06/01/07
paragraph 2-3.8 with the language used in FAR
for consistency (SLM’'s markup).

4 | Meet with Coordinating Panel to have NASA Carl Kersten and | 05/01/07 | 06/30/07
added to the UFC's that are referenced in the Pete Rossbach
UFGS. Notify Frank Der of the UFC'’s that will
reference NASA.

5 | Modify MIL-STD-3007F 5.2.1.1 to “UFGS Agency Steve Freitas 05/01/07 | 06/01/07
Database

6 | Modify MIL-STD-3007F 5.2.1.4 to “Agency Steve Freitas 05/01/07 | 06/01/07
Databases”

7 | Modify MIL-STD-3007F 5.2.1.5 to “UFGS Steve Freitas 05/01/07 | 06/01/07
Database.

8 | Setup Webex Meeting between Bill Brodt, Rick Bill Brodt 05/01/07
Hatcher and Bill East to review
modifications/problems concerning CMS

9 | Discuss review and approval process at the Carl Kersten and | 05/01/07 | 06/30/07
upcoming CP meeting. Pete Rossbach

10 | Submit updates from the DoD 25 Group Merger Rick Hatcher 05/01/07 06/01/07 05/10/07
for approval to proceed for posting with the
UFGS Working Group Meeting Minutes.

11 | Incorporate/modify Section 01 33 00 Steve Freitas and | 05/01/07 | 06/01/07
SUBMITTAL PROCEDURES. Rick Hatcher

12 | Coordinate using Adobe Acrobat for Steve Freitas and 06/07/07
review/approval process. Rick Hatcher

13 | Distribute the Discipline Tri-Service Working Pete Rossbach 05/01/07 | 05/06/07

Group List to NASA
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: Assign Due Item
# Action Item Person Date Date Status
14 o , ) ) Frank Der 05/01/07 | 06/01/07
Update Discipline Tri-Serve Working Group List.
Distribute to Pete Rossbach.
15 | Follow up with the Protective Design Center for Pete Rossbach 05/02/07 | 05/31/07
the status of Section 32 31 ???
16 | Coordinate with the Agency Database Managers Sheron Belcher 05/02/07 | 08/2007
the update of reference articles using the latest
UMRL.
17 | Provide direction to IHS to use the exact Carl Kersten 05/02/07 | 06/01/07
publication titles as they are used on the IHS
website.
18 | Generate Master.ref on All Agency databases to Jim Whitehead 05/02/07 | 05/07/07
distribute as the latest UMRL
19 | Forward the new UMRL in PDF and the Sheron Belcher 05/02/07 | 05/11/07 | 05/09/07
Master.ref to NIBS for posting as an official
interim release.
20 | Update and coordinate procedure for the UFGS Sheron Belcher 05/02/07 TBD
Database Manager
21 | Upon completion post the procedure for the Sheron Belcher 05/02/07 TBD
UFGS Database Manager on the WBDG FTP
Site.
22 | Contact NIBS to inform them that Rick Hatcher Sheron Belcher 05/02/07 | 05/11/07 | 05/03/07
will be sending the Tracking Chart directly to
NIBS for posting.
23 | Provide the UFGS Tracking Chart to NIBS for Rick Hatcher 05/02/07 | 05/30/07 | 05/09/07
posting on the WBDG when the database is
released.
24 | Publish the UFGS Master in PDF format for Sheron Belcher 05/02/07 05/09/07
posting on the WBDG
25 | Database will be rotated to NASA. Frank Der 05/0/07 01/2009
26 | UMRL will remain with NAVFAC until the end of Carl Kersten 05/02/07

the IHS contract.
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Next UFGS Working Group Meeting will be held
October 30-31, 2007
At
Kennedy Space Center, FL
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Development and Implementation of Automated Code Compliance Checking 





		Instructor to insert name, date and name/title of event where presenting

		SMARTcodes can be considered ICC’s 1st research and development project

		ICC is leading the U.S. in this area, and collaborating with many relevant parties in the U.S. and globally











  ICC                            Project Goal

	Automate code compliance checking for the I-Codes and Federal, state and locally adopted versions of those codes leading to….   



	…. enhanced communication, knowledge and collaboration



	…. more timely and accurate design acceptance and approval



	.... increased efficiency in design



	…. improved building safety and performance



	…. reduced costs of construction 



		Click to bring up each statement

		Automated code checking will not happen overnight; ICC is looking 5-10 years ahead, and the success of this effort is heavily dependent on how quickly and completely building information modeling evolves and becomes “standard practice”.  

		Mention Federal agencies such as GSA and DOS are collaborating w/ ICC on SMARTcodes as members of the project team and likely early users of SMARTcodes.

		2004 NIST study estimates the current lack of interoperability for the U.S. construction industry is costing about $15.8 billion/year through lost productivity

		Some of the benefits are noted on the slide











Current Process

	



Explain steps below while clicking through the slide:

		Architect/designer consults the code books while designing and preparing plans (clicks 1-3)

		Submits the plans to the building dept (clicks 4-5)

		Building dept checks for compliance and returns the plans for revision (clicks 6-7)

		This process continues back and forth until code compliance has been verified (click 8)

		This takes time (click 9)

		Costs mount up quickly (click 10)











Future Process

	



Explain as shown below while clicking through the slide:

		Architect/designer uses Building Information Model (BIM) authoring software to document and present their design (click 1)

		A National BIM Standard is under development at the National Institute of Building Sciences (NIBS) to ensure consistency with BIMs

		The architect inputs the BIM into the model checking software (MCS), which can present any number of views or outputs of the building as represented by the BIM (click 2)

		ICC is creating “smart” versions of the I-Codes that can be used as a rule set by MCS (clicks 3-4)

		The MCS applies the rule set from SMARTcodes to the BIM (click 5)

		The MCS returns a compliance report and visual ID of non-compliance to the architect/designer (click 6)

		The architect/designer revises the design, checking until compliance is achieved

		Architect then submits the BIM to the building dept for approval (click 7)

		This takes little time (click 8)

		Costs are minimal (click 9)











Building Information Model



	Physical and functional characteristics of a building (data) in digital format



… a shared knowledge source or database of intelligent information about a facility



… stays with the building forever and is enhanced over time



… can be seamlessly maintained and used by all





Click and present as on screen:

		BIM: a multi dimensional digital representation of a building that starts at design conceptualization and accumulates a comprehensive library of building info over its entire life cycle.

		buildingSMART is an international initiative to enhance all aspects of the building process through application of data interoperability principles.

		Think of a BIM as one huge digital library or reservoir of information about any and all aspects of a building that is in a format that all can use and enhance over time.  Much of the information that has an impact on building design relates to code compliance.  If the BIM contains the necessary information, just as plans and specs must do today, then the design as represented by the BIM can be checked for compliance against any codes, standards or other provisions that are interoperable or “smart”.











Interoperability





Source: Lars Bjorkhaug modified. Pictures from: Selvaagbygg, DDS, Sintef B+I, NBLN University of California, CIFE Stanford, Pythagoras and Oluf Granlund Yo.

*

*

IFC

IFC

BIM



4D

Schedules

Logistics



Functional

description

Functions

Calculations

Requirements

Constraints



Knowledge databases

Company

External

Simulation

Comfort

Air, heating

Lifecycle costs

Light and sound

Insulation

Use

Fire

Environmental impact

Life expectancy







Description

Inc cost estimates



Sourcing

Product databases

Price databases



FM

Renting, sale and use

Maintenance

Warranty



Reuse

Refurbishment

Demolition

Reconstruction



VRML

Visualisation

3D models













BIM software

Arch, Struct, Eng Services 

Civ Eng



Codes

Standards,

Regulations …











		Interoperability: the ability to seamlessly share and use information across a variety of disciplines and areas. 

		Click around the circle clockwise to highlight the myriad of applications for the data.  Essentially any use case for building data can rely on and apply or enhance the BIM data (scheduling, costing, simulation, facility management, etc.) ICC is taking the lead in codes, standards and regulatory aspects of BIM and compliance with their provisions.

		The BIM is in the middle as a data source of information.  Anyone that has relevant information can put it in the BIM; anyone needing information can take it out, use it, update it, etc. and put it back.  IFCs are the international data standard that can facilitate interoperability of data.  Think of data as music notes and IFCs as the open source standard for their presentation in digital format. 

		VRML = virtual reality modeling language

		FM – facilities management











Model Checking Software



	Software tools that can read a BIM and provide any number of different types of output related to the building and its systems as represented in the BIM



Codes, rules and regulations in “IFC” format such that they can be applied by model checking software to identify conflicts between the BIM and the codes, rules and regulations 



		As previously shown on the future process slide, model checking software is an integral part of the “system”.  The model checker uses the BIM and can present many different views or presentations of the information about a building as represented by the data in the BIM.

		SMARTcodes are the I-Codes in an IFC compliant, interoperable format that can be used by MCS as a rule set of limits or constraints from the code and applied by the BIM to show where conflicts occur.

		ICC will conduct or oversee QC to ensure that SMARTcodes are accurately applied by model checking software to BIMs to yield code correct answers.

		The IFC open, interoperable data format is what makes this possible

		Without this it is still possible to do code checking, but programs that are not interoperable are standalone and as building data might change, those data would have to be re-entered in order to use those programs.  In addition none of the other applications previously noted can interoperate with code checking.  So if one changed their roof design, which all could instantaneously assess cost, schedule, structural and other issues, code compliance would have to be done separately offline.  











Automated Code Compliance Checking







		Screen shot from Solibri MCS (click 1).  BIM has been read and uploaded, and a presentation of the design provided.  Think of the right ¾ of the screen as “building design”.  Note you can turn the building to any orientation and zoom in/out.  Even take a virtual walk through

		Think of the left ¼ of the screen (click 2) as code provisions.  If one clicks on the upper left at checking, the codes are applied to the BIM as a rule set or limiting constraints

		After running a “check” (click 3) the building view changes.  There are icons indicating areas of non-compliance (click 4) and a row indicating each specific code criterion.  Clicking on the first row w/ an orange “problem icon” (click 5) makes the wall that is the problem show in red.  On the bottom left (click 6) the reason for non-compliance is stated.  In this case the wall design is R-0, but the code requires R-13.

		Moving down the list other non-compliance icons are seen and clicking on each of them would result in the building model changing so the problem area is in red, and the reason is stated in the bottom left.  All of these can be saved and at the end a report outlining each is then printed out or saved











Automated Code Compliance Checking





		This view shows various report formats showing what does not comply (red roof) and why it does not comply.  Note the same exact BIM could be applied in other locations (this is in Duluth, MN) and different results consistent with the code and location-specific criteria would be provided

		This view shows a report format outlining all issues of non-compliance.  Such a report could be generated by any user (designer, contractor, code consultant, code official, etc.) and applied to bring the design into code compliance

		Future output options may include info such as a bill of materials and cost estimating 











Automated Code Compliance Checking

















ICC Achievements to Date

		Invested in SMARTcodes project and support for buildingSMART



		Created robust project plan to guide ICC efforts



		Assembled ICC project team of ICC staff, private sector experts and public sector users



		Established a task group of federal, state and local officials to guide project 



		Developed a unique process, protocol and software to create SMARTcodes 



		Collaborated with other buildingSMART initiatives and interested parties



		Demonstrated auto code check, manual code search and                     data “drill down” for IECC





		ICC is funding the project

		Multi-phase, multi-task project plan to guide effort

		Team of experts from U.S. and other countries are involved

		AHJs providing input and oversight

		Unique process and format for making codes, standards and regulations “smart”

		Working with many others who are in some way affected by buildingSMART.  This is really a large, multi-disciplined revolution to change the building process

		We have demonstrated this works and can become reality













Future Plans 

		Complete efforts on and make 2006 SMARTcodes available



		Conduct work to ensure BIMs will contain information to support, and model checking software can use auto code checking



		Continue creation of SMARTcodes until all key I-Codes are completed



		Facilitate availability of “smart” Federal, state and local amendments to I-Codes and referenced standards



		Continue to collaborate with relevant initiatives, agencies and organizations







Explains itself, Timeframe is 2007









Federal Connections

		Federal agencies that adopt and apply the I-Codes



		Designers and contractors associated with federal buildings must comply with agency adopted criteria



		Federal agencies must review and approve plans and specifications 



		DOS OBO interest in automated code compliance checking, creating “smart” versions of DOS amendments to the I-codes and beta testing SMARTcodes



		Communications with other federal agencies and interest in coordinating ICC work with their work related to buildingSMART and interoperability















Questions, Suggestions or Comments? 







To get involved contact 

Dave Conover or 

Eunice Lee



ICC

500 New Jersey Avenue 

6th Floor

Washington, DC 20001

dconover@iccsafe.org

elee@iccsafe.org

www.smartcodes.org
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Automated Code Compliance Checking









Instance Code Checking

















SMARTcodes 4"












SMARTstondards 4™








SMARTrequlations E°
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UNIFIED FACILITIES CRITERIA £UFC

GENERAL BUILDING
REQUIREMENTS

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED
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Model Correction Notice:

Upon inspection, violations of Code ICC_IECC2006 were in evidence:

SPACE

SPACE

SLAB

SLAB

SLAB

ICC Code Checking 2006 Test Building for ICC Code
Checking Demonstrations Submission #1

North Shore Admin
Duluth, MN
3INmMqr1122013wjgNN7z2
David Conover

Interior Lighting Power Allowance may be passed by ICC IECC2006 505 52t
altering lighting power density of - of B003.090 B003.090 Space #12 Corridor Interior Lighting Power
Space #12 Corridor to 1.0 W/sqft Allowance

Interior Lighting Power Allowance may be passed by ICC IECC2006 505 52t
altering lighting power density of - of B003.100 B003.100 Space #18 Conference Interior Lighting Power
Space #18 Conference to 1.0 W/sqft Allowance

Moisture Control may be passed by altering

existence of vapor retarder of Floor Type F-1 Slab  Floor Type F-1 Slab #4 I€C_IECC2006 502 5 Moisture

#4 to true Control

Opaque Envelope may be passed by altering thermal

resistance of insulation of Roof Type R-1 Slab #5 to Roof Type R-1 Slab #5 ICC IECC2006 502 21T
38R Opaque Envelope
Opaque Envelope may be passed by altering thermal

resistance of insulation of Roof Type R-2 Slab #6 to Roof Type R-2 Slab #6 ICC IECC2006 502 21T
38R Opaque Envelope

(c) 2006 ICC and AEC3

AEC3 mrr=o EPM 4 Octaga E5SN

748 My Computer




Q- © HNRG Ok & Fie Edt Vew Favorte  Address| &) C:\inetpubluwwirootyeports\ICC_USCG_Admin_Duluth_ICC_IECC2006_502_21T_OXI7TNGSZALASXVNSYCSUG.html

Upon inspection, a violation of Code Section ICC_IECC2006_502_21T was in evidence: L
1CC Code Checking 2006 Roof Type R-2
1CC Code Checking 2006 Test Buiding for ICC Code Checking Demonstrations Submission #1 Roof Type R-2 Slab #6
Floor 2 Offices, Conference room, Upper Auditorium Floor #3
North Shore Admin (566.1, -24.0, 145.0 INCH)
Duluth, MN (14.378, -0.610, 3.683 m)
3INmMaqr112200wjgNN7z2 OXr7TNg$zA1ASXVNSYCSUG
David Conover 1CC_IECC2006_502_21T Opague Envelope
(c) 2006 ICC and AEC3 Opaque Envelope may be passed by altering thermal resistance of insulation of Roof Type R-2 Slab #6 to 38 R

3|3@)| k| £ [%|&[+ 4l¢] b2 « @] 2

AEC= EPM

Explanation :

Zone = 7 (property)

able to apply by checking - zone 7 .eq. 7.

able to apply by checking roof existence true .eq. true

able to apply by checking - other true .eq. true

U = 0.03333 (table)

Roof Type R-2 comparing thermal resistance 30.003 .ge. 38.000
fail to require by checking insulation thermal resistance 30.003 .ge. 38.000 |
FAIL ICC_IECC2006_502_21T Opaque Envelope on SLAB Roof Type R-2 0Xr7TNq$zA1ASXVn$YCSUG

&] FPs: 10.00 749 My Computer
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Development and | mplementation of
Automated Code Compliance
Checking

SMARTcodes 4

Eunice Lee
May 1, 2007
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|CC SMARTcodes i Project Goal

Automate code compliance checking for the I -Codes and
Federal, state and locally adopted versions of those codes
leading to....

.. enhanced communication, knowledge and collaboration

.. more timely and accurate design acceptance and approval
... Increased efficiency in design

.. Improved building safety and performance

.. reduced costs of construction

% ICC

INTERMATIONAL
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Future Process

UNIFIED FACILITIES CRITERIA (UFC)

GENERAL BUILDING
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Building I nformation M odel

[ Tiaral Allian OF Intedoeratlity

@ouionosvenT [ G

Physical and functional /'\ ‘g
characteristics of a building pranning Design
(data) in digital format

¢ ... ashared knowledge source or
database of intelligent
Information about a facility

Sustainment Construction
A

... Stays with the building forever
and is enhanced over time

® ... can be seamlessly maintained
and used by all

INTERNATIONAL
G CODE COUNCIL






Codos | nter oper ability

Standards; = = — BIMsoftware
Regulations ...

Arch, Struct, Eng Services

VRML
Knowledge databases =~ s - Visualisation
Company il P == 3D models
External IFC ’ | [ Simulation
_ - Comfort
Air, heating
Functional T Lifecycle costs
description - Light and sound
Functions . Insulation
Calculations Use
Requirements S s Fire
Constraints Environmental impact
Life expectancy
Reuse
Refurbishment =
Demolition —
Reconstruction
FM : £ -t
Renting, sale and use Description
Maintenance Inc cost estimates
Warranty

" 4D
= Schedules = = E
Logistics = §

SMARTcodes E™ &Rk

- SOUrcing
Product databases
Price databases

Source: Lars Bjorkhaug modified. Pictures from: Selvaagbygg, DDS, Sintef B+, NBLN University of California, CIFE Stanford, Pythagoras and Oluf Granlund Yo.





M odel Checking Software

Software tools that can read a BIM and
provide any number of different types of
output related to the building and its systems
asrepresented in the BIM

- SMARTc0Jes A"

\g/ Codes, rules and regulationsin

‘ “|FC” format such that they
can be applied by model

“ checking software to identify
conflicts between the BIM and ICC
the codes, rules and regulations %}

INTERNATIONAL
CODE COUNCIE

mments

Dasaription






Automated Code Compliance Checking
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Automated Code Compliance Checking

y , " o _®
Q-0 [ @ & 5 e Fie Edt Vew Favorte  Address @) Counetpublpmmroot eportsCC_USCG_Admin_Dulith_ICC_IECC2006_S02_21T_0Xr7 THGSALASKVISYCSUG. hirmi v B A
Upon i ion, a violation of Code ion ICC_IECC2006_502_21T was in evidence: 3

USCG_Admin_Duluth

I6C Code Checking 2006 Raof Type R-2
ICC Code Checking 2006 Test Buiding for ICC Code Checking Demaonstrations Submission £1 Roof Type R-2 Slab 26
. . Flanr 2 Nffiree Canfarence mom |inner Audtnrinm Flaae 23
North Shore Admin 3 - s @ & J F o] Fle Edt Vew Favorte A &) C:\netpublwwenctyeports I0C_USCG,_Admin_Dulth_ICC_IECC2006x hbmi ~ oo Ly
Duluth, MN

HNmMorl 12200

e | MOdel Correction Notice:

(c) 2006 ICC and 4

@@= 1| #%|&]+ 4 Upon inspection, violations of Code ICC_IECC2006 were in evidence:

USCG_Admin_Duluth

ICC Code Checking 2006 Test Building for ICC Code
Checking Demonstrations Submission #1

Nerth Shore Admin
Duluth, MN
3INmMgri12200JwjghN7z2
David Conover

Interior Lighting Power Allowance may be passed by ICC IECC2006 505 52t
SPACE altering lighting power density of - of B0O03.090 B0OO03.090 Space #12 Corridor I - Lig
Space #12 Corridor to 1.0 W/sqft Al ce
Interior Lighting Power Allowance may be passed by ICC_IECC2006 505 52t
SPACE altering lighting power density of - of B003.100 B003,100 Space #18 Conference Interior Lighting Power
Space #18 Conference to 1.0 W/sgft Allowance
Moisture Control may be passed by altering L.
AEC = SLaB existence of vapor retarder of Floor Type F-1 Slab  Floor Type F-1 Slab #4 ICC IECC2006 502 S Moisture
— #4 to true B -
Opaque Envelope may be passed by altering thermal
; : : ” i ICC IECC2006 502 21T
| Explanation : SLAB gesm;tance of insulation of Roof Type R-1 Slab #5 to Roof Type R-1 Slab #5 Opagque Envelope
+ fone = 7 (property) Opaque Envelope may be passed by altering thermal
+ able to apply by checking - 7 ; i : _ : . ICC IECC2006 502 21T
+ bl to apply by chacking roj SLAB resistance of insulation of Roof Type R-2 Slab #6 to Roof Type R-2 Slab #6 Opague Envelope
+ able to apply by checking - o 38R
AU BAREES [tabin) (€) 2006 ICC and AEC3

Roof Type R-2 comparing the
tail to ragquirs by chacking in

o S AEC3 | mrms EPM| 2l Octaga

] Done 5 My Computer
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Automated Code Compliance Checking
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| CC Achievementsto Date

‘/I nvested in SMART codes project and support for buildingSMART
‘/Created robust project plan to guide | CC efforts

‘/Assembled | CC project team of | CC staff, private sector experts and
public sector users

‘/Established a task group of federal, state and local officials to guide
project

‘/Devel oped a unique process, protocol and software to create
SMARTcodes

v/ Collaborated with other buildingSMART initiatives and interested
parties

ICC

‘/Demonstrated auto code check, manual code search and
data “drill down” for IECC I
SMARTcodes i Tre





Future Plans

" Complete efforts on and make 2006 SMART codes available

®  Conduct work to ensure BIMswill contain information to
support, and model checking software can use auto code
checking

®  Continuecreation of SMARTcodes until all key | -Codes are
completed

"  Facilitate availability of “ smart” Federal, state and local
amendments to | -Codes and referenced standards

"  Continueto collaborate with relevant initiatives, agencies
and organizations

% ICC

SMARTcodes ™ T





Federal Connections

Federal agencies that adopt and apply the I-Codes

Designers and contractors associated with federal
buildings must comply with agency adopted criteria

Federal agencies must review and approve plans and
specifications

DOS OBO interest in automated code compliance
checking, creating “smart” versions of DOS amendments
to the I-codes and beta testing SMARTcodes

Communications with other federal agencies and interest
in coordinating ICC work with their work related to
buildingSMART and interoperability

% ICC

INTERNATIONAL
CODE COUNCI





Questions, Suggestions or
Comments?

To get involved contact
Dave Conover or

Eunice Lee
4

500 New Jersey Avenue ’
6" Floor

Washington, DC 20001

dconover @iccsafe.org
elee@iccsafe.org

WwWw.smartcodes.org SMARTcodes i INTHRAATIONAL






