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Board of Building Standards 
 

EDUCATION COMMITTEE MEETING AGENDA 
(AMENDED AUGUST 18, 2021) 

 
 
DATE:   AUGUST 20, 2021 
TIME:   10:00 AM 
LOCATION:  TRAINING ROOM 3, 6606 TUSSING ROAD REYNOLDSBURG, OHIO 
 
Call to Order 
 
Consent Agenda 
  
Course Applications 

ER-1 Fire Door Systems for Elevator Lobbies (McKeon Door - OBOA/ODPCA Conference) 
All Certifications (2 hours) 
Staff Notes:  Slides are chapters 1 and 2 and the appendix of the attached book. Based 
on 2021 code, not recommended for approval. 
Committee Recommendation:   
 

ER-2 Fire Door Systems for Vertical Opening Separations (McKeon Door - OBOA/ODPCA 
Conference) 
All Certifications (2 hours) 
Staff Notes:  Slides are chapter 3 and the appendix of the attached book.  Based on 
2021 code, not recommended for approval. 
Committee Recommendation:  
 

ER-3 Understanding the UL Fire Resistance Directories, Various Assemblies (National 
Gypsum - OBOA-ODPCA Conference) 
BO, MPE, BPE, BI, FPI, MI, PI, NRIUI, RBO, RPE, RBI, RMI, RIUI (2 hours) 
Staff Notes:  Expansion of previously approved one-hour course. Based on Gypsum 
Association 2021 standard, GA600. Not recommended tor approval. 
Committee Recommendation:   
 

ER-4 Considerations of the DWV and Storm System (Ohio Assn of Plumbing Inspectors) 
All certifications (1 hour) 
Staff Notes: Recommend approval 
Committee Recommendation:   
 

ER-5 Hangers and Restraints for Cast Iron Soil Pipe DWV Systems (Ohio Assn of Plumbing 
Inspectors) 
All certifications (1 hour) 
Staff Notes: Recommend approval for conference use only.  
Committee Recommendation:   
 

  

1



 

Ohio Board of Building Standards 
6606 Tussing Road 
Reynoldsburg, OH 43068-9009 An Equal Opportunity Employer and Service Provider 

614-644-2613 
Fax 614 -644-3147 

TTY/TDD 800-750-0750 
com.ohio.gov 

 

ER-6 Joining Methods for Cast Iron Soil Pipe and Fittings (Ohio Assn of Plumbing Inspectors) 
All certifications (1 hour) 
Staff Notes: Recommend approval pending changes to course to comply with OPC: 
conference only. 
Committee Recommendation:   
 

ER-7 Underground Installation Benefits of Cast Iron (Ohio Assn of Plumbing Inspectors) 
All certifications (1 hour) 
Staff Notes: Recommend approval for conference use only. 
Committee Recommendation:   

  
Old Business 
  
New Business 
  
Adjourn  
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EDUCATION COMMITTEE MEETING 

CONSENT AGENDA 
  
  
Course Applications 

EC-1 2017 vs 2020 NEC Analysis of Changes (International Association of Electrical 
Inspectors) 
All certifications except plumbing and IU certifications (30 hours - four 7.5-hour sessions) 
 

EC-2 Building Enclosures Detailing and Evaluation (Wiss Janney Elstner - OBOA-ODPCA 
Conference) 
BO, MPE, BPE, BI, NRIUI, RBO, RPE, RBI, RIUI (1 hour) 
 

EC-3 Choices of Air Barriers for Commercial Enclosures (Parksite - OBOA-ODPCA 
Conference) 
All certifications except ESI (1 hour) 
 

EC-4 Electrified Hardware Facts and Myths (Allegion - OBOA/ODPCA Conference) 
All Commercial Certifications (1 hour) 
 

EC-5 Firewall Solutions for Wood-Framed Construction (Simpson Strong-Tie) 
BO, MPE, BPE, BI, NRIUI, RBO, RPE, RBI, RIUI (1 hour) 
 

EC-6 The Future of Fire-Rated Glass and Framing (Allegion - OBOA/ODPCA Conference) 
BO, MPE, BPE, PPE, EPE, MechPE, FPPE, BI, FPI, MI, PI, NRIUI (1 hour) 
 

EC-7 Solar Photovoltaics and the NEC (Full Course) (Matthews Electrical Services) 
All Certifications Except Plumbing (8 hours) 
Staff Notes:  This is the full version of this course.  Also on this agenda are submissions 
for Part 1 and Part 2 separately.  The full version is intended for the classroom, the two-
part version is intended for a webinar.  The slides and instructor bio for both versions are 
the same. 
 

EC-8 Solar Photovoltaics and the NEC Part 1 (Matthews Electrical Services) 
All Certifications except Plumbing 
 

EC-9 Solar Photovoltaics and the NEC Part 2 (Matthews Electrical Services) 
All Certifications except Plumbing (4 hours) 
 

EC-10 Codes and Egress (Allegion - OBOA/ODPCA Conference) 
BO, MPE, BPE, PPE, EPE, MechPE, FPPE, ESI, BI, FPI, MI, PI, NRIUI (1 hour) 
 

EC-11 Hardware for Healthcare Openings (Allegion - OBOA/ODPCA Conference) 
All Commercial Certifications (1 hour) 
 

EC-12 NEC 2020 Electric Vehicles Charging Systems (Electrical League of Ohio) 
ESI, BO, MPE, BPE, EPE, BI, RBO, RPE (4 hours) 
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File Attachments for Item:

ER-1 Fire Door Systems for Elevator Lobbies (McKeon Door - OBOA/ODPCA Conference)

All Certifications (2 hours)

Staff Notes:  Slides are chapters 1 and 2 and the appendix of the attached book. Based on 2021

code, not recommended for approval.

Committee Recommendation:
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1. Elevator Shaft Protection, 2 hours, BBS 2021-XXX, McKeon Door, David Dodge 
a. (Certifications; BI, BO, BPE, EPE, ESI, FPI, FPPE, LPE, MPE, MI, MechPE, NRIU, PI, PPE, RBI, 

RBO, REPE, RIUI, RMI, RPE, RPI, application for course will be submitted by McKeon to 
OBBS) 

b. Outline; Course will provide 2018 IBC information on the fire and smoke protection 
requirements for elevator shafts to include all the provisions of Section 3006 Hoistway 
Protection, 3007 Fire Service Elevators & 3008 Occupant Evacuation Elevators with 
emphasis on more of the controversial interpretations and protection methods.   This 
course will also discuss fire and smoke protection provisions for horizontal exits, exit 
passageways, pedestrian walkways & tunnels. 
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David L. Dodge, CSI, CDT 
VICE PRESIDENT, BUSINESS AND CODE DEVELOPMENT 

 
David has been involved in the construction industry since 1975. With 
an extensive background in project estimating and management and 
a bachelor’s degree in business management, David soon realized a 
great deal of success in building product marketing and sales. Within 
this venue he found his passion – building code development and 
architectural design compliance. Since 1988, he has assisted 
architectural firms in understanding and implementing the provisions 
of the model codes as they pertain to fire and life safety. His particular 
focus is on the fire door industry, promoting cutting edge technology 
to resolve code compliance challenges. 

David is a corporate member of the International Code Council (ICC) 
and earned his Construction Document Technologist (CDT) from the 
Construction Specifications Institute. He has served on several ICC 
committees, both local, regional and national, for the adoption and 
implementation of the International Building Code throughout the US. 
He is a recognized speaker and instructor, teaching the fire and life 
safety provisions of the model codes to design professionals and 
regulatory officials. David is a certified CEU instructor under the ICC 
Education Provider program. As part of the McKeon Door Company 
team David draws on his 30-plus years of experience in the building 
code arena when assisting design professionals and product 
representatives with code and design compliance challenges. 
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CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD 

OF BUILDING STANDARDS CERTIFICATIONS 

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The 
courses may be used for the attainment of goals that are connected with technical and professional development as they 
relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction 
pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the 
responsibilities of the certification for which credit is being requested. 

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure 
regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the 
class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is

recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.  
Advertising shall not disclose improper approval information to the public. 

Course sponsors/co-sponsors: provide participants a certificate of completion containing the following information: 
name of participant, title of approved courses, BBS approval #, BBS approved certifications, date of the continuing 
education program, number of approved credit hours awarded and signature of authorized sponsor or instructor. 

Anyone or any organization administering an approved course shall provide the Board with advanced written information 
on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the 
course with the name of course, date, and location. 

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the 
Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The 
sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the 
course. 

Board approval: Remains in effect through the calendar year of approval.  The course may be renewed administratively 
by sponsor application in subsequent years so long as it references current codes and standards Upon the Board’s
adoption of a new edition of the codes, course sponsors must update their course and submit to the Board for approval. 
The Board does not grant retroactive approval for courses presented prior to approval date. 

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing 
surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual 
equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the 
training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees; 
non-smoking in the training room; sound controlled so that outside noise will not interfere with the training. 

Ohio Board of Building Standards 
6606 Tussing Road 
PO Box 4009 
Reynoldsburg, OH 43068-9009 U.S.A. 

Gerald O. Holland, Chairman 

 An Equal Opportunity Employer and Service Provider 

 614 | 644 2613 
     Fax 614 | 644 3147 

  TTY/TDD 800 | 750 0750 
 www.com.ohio.gov 7
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 APPLICATION 

COURSE INFORMATION: 

Course Title: 

       New Course Submittal: Update Course:   Prior Approval Number: 
Purpose and Objective:

Number of Instructional Contact Hours that can be obtained upon completion: 

If Multi-Session, Number of Instructional Contact Hours Per Session:     

Program Applicable for the Following Participants: 

  Building Official  Master Plans Examiner  Building Inspector  Fire Protection Inspector  Mechanical Inspector  
Plumbing Inspector     

Non-Res IU Inspector 
Building Plans Exam.
Plumbing Plans Exam.     
Electrical Plans Exam.      
Mechanical Plans Exam. 
Fire Protect. Plans Exam.

  Res Building Official   Res Plans Examiner  Res Building Inspector  Res Mechanical Inspector  Res IU Inspector 

Electrical Safety Inspectors 
Location of ESI Course:      Date(s) of ESI Course(s): 

SUBMITTAL CHECKLIST:  Make Sure all of the Following Information is Submitted: 
Check 

Off 
Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone 
Course Sponsor: Organization sponsoring or requesting the program (if any) 
Course Title: Name of course (related to content) 
Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed 
Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs) 
Participants: Check off each certification for which credit is requested (for which course relates to certification) 
Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered 
Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available 
Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications 
Test Materials: Copy of quizzes or tests to be given
Completed Application: 

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date. 

Board of Building Standards

FOR 

Continuing Education 
Course Approval 

Continuing education programs approved for 
education credit by the Ohio Board of 
Building Standards may be used for 
compliance with certification requirements 
related to code enforcement, plan review, and 
inspection responsibilities.  The credit is to be 
used to renew the certifications issued by the 
Ohio Board of Building Standards pursuant to 
section 3781.10(E) ORC. 

6606 Tussing Road, P.O. Box 4009 
Reynoldsburg, Ohio 43068-9009 

(614) 644-2613  Fax: (614) 644-3147  
dic.bbs@com.state.oh.us 

www.com.state.oh.us/dic/dicbbs.htm 

COURSE SUBMITTER: 

Course Submitter: 
Organization:  
Address: 
City:     State:        Zip: 
E-Mail: 
Telephone: Fax: 
Course Sponsor:

(Contact Name)

(Organization/Company) 

(Include Room Number, Suite, etc.) 

BBS 81028110 Form: 1526 

David Dodge

McKeon Door Company

44 Sawgrass Drive,

Bellport NY 11713

ddodge@mckeondoor.com

801-471-7210

McKeon  Door

Fire Door Systems for Elevator Lobbies, Exit Access Separation, & Corridor Separation

BBS2017-138
Provide building code information (updated to the 2018 IBC) on fire doors and their role in Elevator lobbies & Hoistway

Protection. Include information of requirements for Elevator smoke & draft control. 
Provide information on horizontal exists, exit passageways, and pedestrian walkways & tunnels and how fire doors can be used to meet fire resistance

ratings for these items.  The PPT slides used for this course duplicate the textbook as found in Chapters 1 & 2 and the Appendix.
NOTE:  We are simply splitting the original approved course into two 2-hour courses.  Please see attached pdf workbook that each attendee will receive as party of the course materials.

(2) hour

X

X
X
X
X
X
X
X
X
X

X

✔

✔
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Fire Door Systems
A Guide to Code Compliance

Updated! Based on 

the 2018 Edition of the IBC

REV.
6/19
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Fire Door Systems
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Introduction
THE INTERNATIONAL BUILDING CODE has been widely ac-

cepted in the United States and is recognized as a uniform code 

addressing the design and installation of building systems with 

performance-based requirements. The current International Build-

ing Code has been developed over the last two decades through 

the extensive work and efforts of code enforcement personnel or-

ganized at both local and national levels under the direction of the 

International Code Council. A vital part of the development of the 

building code is the involvement of industry and nationally recog-

nized organizations with interests in building product development 

and the protection of public health, safety and welfare.

McKEON develops and manufactures numerous fire and smoke 

rated assemblies that function as wide-span opening protectives. 

These building products enter the marketplace specifically to as-

sist design professionals and code enforcement personnel in 

satisfying open design without compromising fire and life safety 

requirements. This document is formatted to present the building 

code as it pertains to the use of opening protectives; first, recite 

specific prescriptive code requirements, second, performance-

based language in laymen’s terms for common sense understand-

ing, and third, illustrate product case studies presented as design 

solutions to frequently approached complex code application chal-

lenges. The building code interpretations found herein represent 

the opinion and experience of the preparer, intended only to assist 

the reader in recognizing and understanding the potential use and 

application of McKEON fire and smoke rated opening protective 

assembly products.

Fire Door Systems: A Guide to Code Compliance

THIS EDITION of Fire Door 

Systems, A Guide to Code 

Compliance is based on 

the 2018 IBC with inserts 

from the “Group A” por-

tion of the 2021 IBC code 

development cycle. The 

insertions reflect code 

changes that have been 

approved by the voting 

membership in both the 

general sessions and the 

subsequent on-line voting 

forum, and will be pub-

lished in the next printing 

of the IBC. 
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ELEVATOR SEPARATION

Elevator Lobbies & 
Hoistway Protection
Section 3006

Hoistway protection is 

designed to isolate fire, 

smoke, heat and toxic 

gases or fumes from 

migrating floor to floor 

through vertical hoistways 

in multi-story structures.  

There are two fundamen-

tal methods prescribed in 

this code section – eleva-

tor lobbies or protection at 

the point of access to the 

elevator car.

2 McKEON Fire Door Systems | A Guide to Code Compliance

Fire & Life Safety Concerns

Elevator shafts are the most common inter-connecting vertical 

shafts in multi-story buildings. These shafts become conduits for 

fire, heat, smoke and other toxins between the fire floor(s) and ad-

ditional floors.

Code Requirements

3006.1 General. Elevator hoistway openings and enclosed eleva-

tor lobbies shall be provided with the following:

1.  Where hoistway opening protection is required by Section 

3006.2, such protection shall be in accordance with Section 

3006.3.

2.   Where enclosed elevator lobbies are required for underground 

buildings, such lobbies shall comply with Section 405.4.3.

3.   Where an area of refuge is required and an enclosed elevator 

lobby is provided to serve as an area of refuge, the enclosed 

elevator lobby shall comply with Section 1009.6.

4.  Where fire service access elevators are provided, enclosed 

elevator lobbies shall comply with Section 3007.6.

5.  Where occupant evacuation elevators are provided, enclosed 

elevator lobbies shall comply with Section 3008.6.

3006.2 Hoistway opening protection required. Elevator hoist-

way door openings shall be protected in accordance with Section 

3006.3 where an elevator hoistway connects more than three sto-

ries, is required to be enclosed within a shaft enclosure in accor-

dance with Section 712.1.1 and any of the following conditions 

apply:

17



ELEVATOR SEPARATION

Elevator Separation | Elevator Lobbies & Hoistway Protection 3

1.  The building is not protected throughout with 
an automatic sprinkler system in accordance 
with Section 903.3.1.1 or 903.3.1.2.

2.  The building contains a Group I-1 Condition 
2 occupancy.

3.  The building contains a Group I-2 occupancy.

4. The building contains a Group I-3 occupancy.

5.  The building is a high rise and the elevator 
hoistway is more than 75 feet (22 860 mm) 
in height.  The height of the hoistway shall be 
measured from the lowest floor to the high-
est floor of the floors served by the hoistway.

Exceptions:

1.  Protection of elevator hoistway door open-
ings is not required where the elevator 
serves only open parking garages in accor-
dance with Section 406.5.

2.  Protection of elevator hoistway door open-
ings is not required at the level(s) of exit dis-
charge, provided the level(s) of exit discharge 
is equipped with an automatic sprinkler sys-
tem in accordance with Section 903.3.1.1.

3.  Enclosed elevator lobbies and protection of 
elevator hoistway door openings are not re-
quired on levels where the elevator hoistway 
opens to the exterior.

3006.2.1 Rated Corridors. Where corridors are 
required to be fire-resistance rated in accordance 
with Section 1020.1, elevator hoistway openings 
shall be protected in accordance with Section 
3006.3.

3006.3 Hoistway opening protection. Where 
Section 3006.2 requires protection of the eleva-
tor hoistway door opening, the protection shall 
be provided by one of the following:

1.  An enclosed elevator lobby shall be provided 
at each floor to separate the elevator hoist-

way shaft enclosure doors from each floor 
by fire partitions in accordance with Section 
708.  In addition, doors protecting openings 
in the elevator lobby enclosure walls shall 
comply with Section 716.5.3 as required for 
corridor walls. Penetrations of the enclosed 
elevator lobby by ducts and air transfer open-
ings shall be protected as required for corri-
dors in accordance with Section 717.5.4.1.

2.  An enclosed elevator lobby shall be provided 
at each floor to separate the elevator hoist-
way shaft enclosure doors from each floor by 
smoke partitions in accordance with Section 
710 where the building is equipped with an 
automatic sprinkler system installed in accor-
dance with Section 903.3.1.1 or 903.3.1.2.  
In addition, doors protecting openings in the 
smoke partitions shall comply with Sections 
710.5.2.2, 710.5.2.3 and 716.5.9. Penetra-
tions of the enclosed elevator lobby by ducts 
and air transfer openings shall be protect-
ed as required for corridors in accordance 
with Section 717.5.4.1. Note: Smoke parti-
tions as defined in Section 710.3 are not re-
quired to be fire rated. The doors located in 
smoke partition walls referenced in Section 
710.5.2.2 are required to be UL 1784 labeled 
as smoke & draft control assemblies. 

3.  Additional doors shall be provided at each 
elevator hoistway door opening in accor-
dance with Section 3002.6.  Such door shall 
comply with the smoke and draft control door 
assembly requirements in Section 716.5.3.1 
when tested in accordance with UL 1784 
without an artificial bottom seal.

4.  The elevator hoistway shall be pressurized 
in accordance with Section 909.21.

3006.4 Means of egress. Elevator lobbies shall 
be provided with at least one means of egress 
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ELEVATOR SEPARATION

4 Elevator Separation | Elevator Lobbies & Hoistway Protection

complying with Chapter 10 and other provisions in this code. Egress through an elevator lobby shall 
be permitted in accordance with Item 1 of Section 1016.2.

Design Solutions

A diverse line-up of McKEON door assemblies can easily accommodate wide-span open-

ings, radius applications, and egress.

CASE 1: Side Acting Accordion with Power-assisted Egress

In the first case study, there 

is no headroom and side 

stacking space is limited. 

The McKEON bi-parting 

accordion fire door technol-

ogy stepped up to meet the 

demand of hi-end design 

without compromising 

specific code requirements 

including conforming side 

acting accordion fire door 

egress acceptance.

ELEVATOR LOBBY
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CASE 2: Side Acting Accordion with Complying Swing Egress Door & 
Vertical Acting with Complying Swing Egress Door(s)

This case study includes 

both a side acting accordi-

on with conventional egress 

elevator lobby separation 

and a vertical acting with 

conventional egress smoke 

barrier opening protective.
ELEVATOR

LOBBYCORRIDOR

SMOKE
BARRIER
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ELEVATOR SEPARATION

CASE 3: Side Acting Accordion with Power-assisted Egress

The side acting accordion 

technology will accommo-

date custom radius ap-

plications as well as serve 

as the primary means of 

egress from the space.
ELEVATOR

LOBBY
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ELEVATOR SEPARATION

CASE 4: Vertical Acting with Multiple Complying Swing Egress Doors

This project introduces the 

use of fire protective curtain 

assemblies that have been 

approved in accordance 

with the current editions of 

the model buildings codes 

(see IBC Section 3006.3, 

Item #2. Specific reference 

to this technology is now approved as opening protectives without hose stream 

performance [UL 10D 20-minute fire rated] for publication in the 2021 edition of 

the IBC [See Appendix, Resource IBC 2021]).

RAMP

LOBBY

UP
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ELEVATOR SEPARATION

CASE 5: Vertical Acting without Egress

For the same reasons of 

acceptance explained in 

CASE 4, Fire Protective 

Curtain Assemblies satis-

fied two code compliance 

challenges in this design. 

Even though an elevator 

lobby is not necessarily 

required on the level of exit 

discharge in a sprinklered 

building, this separation 

takes on the form of a lobby 

since it protects the remain-

ing structure from the verti-

cal features of the building. 

Egress is not required 

though the fire protective curtain due to exiting out of the lobby or separated 

space through the main entrance. 

Specific reference to this technology is now approved as opening protectives 

without hose stream performance (UL 10D 20-minute fire rated) for publication 

in the 2021 edition of the IBC (See Appendix, Resource IBC 2021).

BUILDING ENTRANCE

LOBBY

CORRIDOR
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ELEVATOR SEPARATIONELEVATOR SEPARATION

Inquiry Discussion & Questions

There has been much discussion in the regula-

tory arena about the purpose and usefulness of 

the elevator lobby. It can be argued the lobby is 

a dual application fire and life safety component 

of the structure, a barrier against smoke migra-

tion in and out of the vertical shaft as well as an 

area of refuge for building occupants. These fun-

damental occupant safety features are tempered 

with sprinkler exceptions but consistently remain 

as salient provisions each code development 

cycle.  

If there is a trend in preference it appears to 

be for more passive redundant protection sur-

rounding the elevator shaft rather than less. For 

example, the code requirements outlined in this 

application study include several sprinkler ex-

ceptions that allow the elimination of the eleva-

tor lobby for normal-use passenger elevators in 

Section 3006. However, once the building goes 

into alarm, Section 3007 Fire Service Access El-

evator and Section 3008 Occupant Evacuation 

Elevators do not allow the same exceptions. Not 

only are lobbies required in these two applica-

tions, with no exemptions, each lobby must be 

fully fire and smoke rated with prescribed physi-

cal size requirements. Interestingly, in a fire event 

the elevator often becomes an integral part of the 

means of egress system. 

Elevator lobbies can be considered a viable 

choice based on three premises. Let’s use the 

layout as diagrammed in Case Study #2 as an 

example. First, from a design ambiance perspec-

tive, it is cumbersome to provide independent 

separation at the point of each elevator car to 

simply eliminate the lobby. The space would cer-

tainly be interrupted at each elevator car open-

ing. A single separation creating a full space lob-

by would have less impact on the overall design.

Secondly, a single separation opening protective 

is clearly less costly than multiple systems locat-

ed at each car opening. The third and perhaps 

the most important consideration is fire and life 

safety. By creating a conforming full space lobby 

we stop smoke and heat from penetrating the 

shaft, and provide an area of refuge for building 

occupants. In other words, rather than provide 

closures at each individual point-of-access loca-

tion to the elevator car, why not create an eleva-

tor lobby that is unobstrusive, costs less and will 

adequately serve as an area of refuge.
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Elevator 
Smoke & Draft
Section 3006.3

Elevator car doors are typ-

ically fire-rated but cannot 

comply with smoke and 

draft requirements. Smoke 

& draft rated assemblies 

eliminate the passage of 

smoke and are usually 

located at the point of ac-

cess to an elevator car as 

an alternative to the eleva-

tor lobby.

10 McKEON Fire Door Systems | A Guide to Code Compliance

ELEVATOR SEPARATION

Fire & Life Safety Concerns

Elevator shafts commonly represent the majority of inter-connect-

ing vertical shafts in multi-story buildings. These shafts become 

conduits for heat, smoke and other toxins between the fire floor(s) 

and additional floors. In buildings with more than three intercon-

nected stories, the conventional elevator lobby is designed to stop 

the spread of fire and smoke before it reaches the elevator shaft 

enclosure doors. However, if the lobby is eliminated smoke could 

quickly penetrate the shaft at the point of access. Thus, all fire-rat-

ed assemblies used at the point of access must maintain a smoke 

and draft rating.  (UL 1784) 

Code Requirements

There are two primary provisions that drive the need for eleva-

tor protection in the IBC. First, Section 3006.2 requires protection 

where the elevator hoistway connects more than three stories and 

any of the following conditions apply:

1. The building is not protected throughout with sprinklers …

2. The building contains an I-1 Condition 2 occupancy

3. The building contains an I-2 occupancy

4. The building contains an I-3 occupancy

5. The building is a hi-rise … more than 75 feet

The second primary provision is found in Section 3006.2.1 requir-

ing elevator hoistway protection when the corridors in the structure 

are fire-resistance rated.
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ELEVATOR SEPARATION

Section 3006.3, Item #3 allows the elimination of the lobby by placing a minimum UL 1784 (smoke) rat-

ed assembly at the point of access to the elevator hoistway door opening. Please note: All assemblies 

located at the point of access to an elevator car must be readily openable from the car side without a 

key, tool, special knowledge or effort.  (3002.6)

Design Solutions

CASE 1: Side Acting Accordion with Power-assisted Egress

Due to the several con-

figuration options of the 

McKEON door assemblies 

multiple or single eleva-

tor openings can easily be 

protected. Egress can be 

placed at each elevator car 

door opening to accom-

modate conforming exit 

requirements.

EXIT CORRIDOR
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ELEVATOR SEPARATION

CASE 2: Side Acting Accordion with Manual Egress

This simple, manually oper-

ated, bolt-up pre-fabricated 

unit can be installed at 

the point of access to any 

elevator car in a matter of 

hours. No pocket, stud or 

drywall construction is nec-

essary. The door, held open 

by an electromagnet, is re-

leased at the command of a 

smoke detector and the fire 

and smoke rated assembly 

closes. Building occupants 

or first responders can pass 

through the opening as the 

door self-closes behind 

them.
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ELEVATOR SEPARATION

CASE 3: Vertical Coiling with Complying Swing Egress Door(s)

EXIT
CORRIDOR
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ELEVATOR SEPARATION

CASE 4: Side Acting Accordion with Power-assisted Egress

The single track 3-hour 

rated accordion will ac-

commodate 18" radius to 

custom curves. Along with 

complying egress, McKEON 

resolved a very difficult 

challenge without life safety 

or design compromise.
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CASE 5: Vertical Acting with Egress

Typically, the elevator car 

or elevator shaft door is fire 

rated but does not carry a 

UL 1784 smoke rating.  The 

SmokeFighter® D150E is a 

listed and labeled UL 1784 

assembly with a complying 

egress feature. Located at 

the point of access to the 

elevator car, this assembly 

protects the opening miti-

gating smoke migration.

Elevator Separation | Elevator Smoke & Draft 15

ELEVATOR SEPARATION

STOCK
ROOM

BREAK
ROOM

HALL
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ELEVATOR SEPARATION

CASE 6: Vertical Acting with Egress

Similar to the previous 

case study, the elevator 

car or elevator shaft door 

is fire rated but does not 

carry a UL 1784 smoke 

rating. But on this project 

the design team elected to 

use the FireFighter® D200E 

which is listed and labeled 

as a 20-minute UL 10D & 

UL 1784 assembly with a 

complying egress feature.  

By applying the 20-minute 

fire-rated assembly in this 

design, McKEON provided redundancy in the fire-rated requirements. Located 

at the point of access to the elevator car, this assembly protects the opening 

mitigating smoke migration as well as fire and heat penetration.

SERVICE CORRIDOR
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Notes:

ELEVATOR SEPARATION

Inquiry Discussion & Questions

Please consult the Inquiry Discussion & Question section of the Elevator Lobby case study.
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Horizontal Exit
Section 1026

20 McKEON Fire Door Systems | A Guide to Code Compliance

EXIT ACCESS SEPARATION

Horizontal exits are de-

signed to move building 

occupants on a floor from 

any point in the exit ac-

cess system to a fire and 

smoke protected area.

Fire & Life Safety Concerns

The horizontal exit differs fundamentally from the typical code-

defined exit. The horizontal exit is meant to “defend in place” by 

creating an area of safe refuge for building occupants within the 

confines of the building structure. All other exits are designed to 

exit occupants out of and away from the building.

Code Requirements

Because building occupants are not being removed from the build-

ing when using the horizontal exit, specific precautionary require-

ments are based upon the following fundamental principles:

Principle #1: Separation. A 2-hour fire wall or fire barrier must be 

used to separate safe refuge areas connected with a horizontal 

exit (Section 1026.2). The determination between the use of a wall, 

fire barrier or horizontal assembly is the function of the wall as it 

relates to other code requirements.

Principle #2: Opening Protective. The opening within the horizon-

tal exit must be protected with a self-closing or automatic closing 

fire door when activated by a smoke detector. The fire rating of the 

door must be a minimum of 90 minutes.  (Section 1026.3)

Principle #3: Area of Refuge Capacity. Based on a net floor allow-

ance of 3 square feet for each person with the following guidelines:

Where the horizontal exit also forms a smoke compartment, the 

capacity of the refuge area for Group I-1, I-2 and I-3 occupancies 

and Group B ambulatory care facilities shall comply with Section 

407.5.3, 408.6.2, 420.6.1 and 422.3.2 as applicable.

Principle #4: Number of Exits. The refuge area into which a hori-

zontal exit leads shall be provided with exits adequate to meet the 

occupant requirements of this chapter, but not including the added 
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EXIT ACCESS SEPARATION

occupant load imposed by persons entering the refuge area through horizontal exits from other areas. 

Not less than one refuge area exit shall lead directly to the exterior or to an interior exit stairway or ramp.

Exception: The adjoining compartment shall not be required to have a stairway or door leading directly 

outside, provided the area of refuge area into which a horizontal exit leads has stairways or doors 

leading directly outside and are so arranged that egress shall not require the occupants to return 

through the compartment from which egress originates.

Design Solutions

CASE 1: Side Acting Accordion with Complying Swing Egress Door

The intent is to add a 

10,200 square foot critical 

care suite onto an existing 

I-2 (hospital). However code 

requirements come into 

play that affect the design 

dramatically:

•  First, suites of sleeping rooms cannot exceed 

10,000 square feet in a sprinklered structure. 

In this case a 10,200 square foot suite is be-

ing added.  (407.4.3.5.1)

•  Second, there must be two exits from each 

suite.  (407.4.4.5.1)

•  Third, the travel distance between any point in a suite of sleep-

ing rooms and an exit access exit door shall not exceed 125 

feet with automatic smoke detection.  (407.4.4.3)

By utilizing the horizontal exit concept, the following will preserve 

the original design intent and provide code compliance:

•  Separate the intended 10,200 square foot space into two 

suites, each less than 10,000 square feet.

•  Provide a 2-hour fire barrier wall as the separation.  (Section 

1026.2)

•  Provide a horizontal exit in the separation as one of two re-

quired exits from each space.  (Section 407.4.4.5.2)

• Provide a 90-minute opening protective.  (Table 716.5)

9,700 SQUARE FOOT ADDITION EXISTING HOSPITAL

E
X
IT

 C
O

R
R

ID
O

R

EXIT TO PUBLIC WAY
(TRAVEL

DISTANCE - 130’)

EXIT TO PUBLIC WAY
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EXIT ACCESS SEPARATION

CASE 2: Vertical Coiling with Complying Swing Egress Door(s)

McKEON offers a particu-

larly unique resolve for this 

airport design. Because the 

concourse is located above 

ground level and in a TSA 

secure area, it is not pos-

sible to provide exiting to 

the exterior. Also, there is 

not room for build-outs or 

pocket spaces, therefore unique to the T2500 

technology a 90-minute opening protective 

is provided with no side room and as little as 

26 inches of head-room with conforming dual 

egress doors. In essence each side of a long fire 

and smoke rated concourse forms one of two 

areas of refuge.

TERMINAL C

TERMINAL D

TARMAC
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Notes:

EXIT ACCESS SEPARATION

Inquiry Discussion and Questions

It has been said by many that the horizontal exit 

is probably one of the least understood and least 

utilized concepts of the building code. The follow-

ing questions may be helpful in promoting aware-

ness:

•  Do you encounter travel distance problems 

in areas of the code other than the standard 

travel distance tables? (This case study for 

example.)

•   When designing a horizontal exit, does the 

2-hour wall inhibit the openness of the space 

under consideration?

•  In health care or prison design may I show you 

how a required smoke barrier can also serve 

as a horizontal exit?
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Exit Passageways
Section 1024

24 McKEON Fire Door Systems | A Guide to Code Compliance

EXIT ACCESS SEPARATION

An exit passageway 

provides the designer 

with an acceptable way 

of connecting a required 

exit stair to the exit dis-

charge. Because the code 

requires an exit stair to 

open directly into an exit 

discharge to the exterior 

of the building, this provi-

sion will allow the stair to 

terminate at convenient lo-

cations away from the ex-

terior walls. Also, the exit 

passageway can extend 

the path of travel when 

travel distances in the exit 

access system have been 

exceeded.

Fire & Life Safety Concerns

Extending the path of egress beyond the terminated travel dis-

tance or beyond the exit vestibule increases the potential for build-

ing occupants to be exposed to fire, smoke or hot and toxic gases. 

For these reasons exit passageways are designed with more strict 

provisions.

Code Requirements

1.  An exit passageway shall not be used for any purpose other 

than as a means of egress.  (1024.1)

2.  Exit passageway enclosures shall have walls, floors and ceil-

ings of not less than 1 hour … and be constructed as fire bar-

riers or horizontal assemblies.  (1024.3)

3.  Elevators shall not open into an exit passageway.  (1024.5)

4.  Opening protectives shall comply with Section 716 … and shall 

be limited to those necessary for exit access into the exit pas-

sageway from normally occupied spaces and for egress from 

the exit passageway.  (1024.5)

5.  Where an interior exit stairway or ramp is extended to an exit 

discharge or a public way by an exit passageway, the exit pas-

sageway shall comply with Section 1023.3.1. In other words, 

the interior exit stair must be separated from the exit passage-

way by a fire barrier wall equal in rating to the requirement for 

the interior exit stairway.
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EXIT ACCESS SEPARATION

Design Solution

CASE 1: Vertical Coiling with Complying Swing Egress Door(s)

In this case study the re-

quired exit stair from the 

floors above terminated sev-

eral feet from the exterior of 

the building. The McKEON 

opening protective forms the 

rated enclosure during a fire 

emergency, extending the 

exit path to exit discharge.

EXISTING
CONSTRUCTION

NEW
CONSTRUCTION

EXIT
DISCHARGE

EXIT PASSAGEWAY
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R
R

ID
O

R
C

O
R

R
ID

O
R

40



26 Exit Access Separation | Exit Passageways

Notes:

EXIT ACCESS SEPARATION

Inquiry Discussion and Questions

Because exit passageways are constructed un-

der strict opening provisions, designs rarely in-

corporate them unless there is no other choice. 

With the use of the McKEON wide-span open-

ing protectives, openings are not limited in size 

and little or no design compromise is noticed by 

building occupants. The following questions can 

be helpful in assisting the design professional to 

recognize new options:

•  Have you ever desired to terminate a required 

exit enclosure on the interior of the building 

rather than at the exterior exit?

•  Do you find challenges in connecting an exit 

enclosure with the exit to the exterior of the 

building?

•  Did you know that solving a travel distance 

problem by providing an exit passageway can 

open your design rather than close it down?
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Pedestrian Walkways  
& Tunnels
Section 3014

Walkways and tunnels are 

designed to provide con-

nection between buildings. 

They can be located at, 

above or below grade level 

and are used as a means 

of travel by persons.

EXIT ACCESS SEPARATION

Fire & Life Safety Concerns
Buildings located across lot lines from each other are required to 

have fire-rated exterior walls to prevent fire and smoke from pass-

ing between them (705; Table 602). Walkways and tunnels that 

connect and penetrate these rated exterior walls compromise this 

protection, potentially allowing heat and smoke to pass from one 

building to another. 

Code Requirements
Section 3104 details specific requirements to ensure building oc-

cupant safety based upon the following fundamental principles:

Principle #1: Separate Structures. Connected buildings shall be 

considered to be separate structures (3104.2). Unless the buildings 

are all on the same lot or exempt under specific accessibility re-

quirements each building will be considered as a separate building 

when determining fire resistance, exterior wall ratings and egress.

Principle #2: Construction. The pedestrian walkway shall be of 

noncombustible construction (3104.3). Unless each building being 

connected is of combustible construction the connecting element 

must be noncombustible to minimize the travel of heat and smoke.

Principle #3: Fire Barriers. Once the rated exterior walls have been 

penetrated to accommodate a noncombustible connecting walk-

way, the interior of each building must be further protected with fire 

barriers of not less than 2-hour rated construction (3104.5.1). In 

order to avoid this requirement the following criteria must be met:

A.  Exterior walls - 2 hour rated, extend not less than 10' in every 

direction surrounding the perimeter of the pedestrian walkway.
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EXIT ACCESS SEPARATION

B.  Openings in exterior walls of connected buildings - opening protectives not less than 3/4 hour.

C.  Supporting construction - See Section 707.5.1.

Principle #4: Alternative Separation

A Distance between connected buildings is more than 10 feet.

B. Walkway and connected buildings fully sprinklered.

C. The wall shall be capable of resisting smoke.

D.  The wall and doors can be constructed of wired or tempered glass that is protected with sprin-

klers. All glass in gasketed frames.

Design Solutions

The alternatives to fire barrier separations as listed above are very costly. Complying with the 2-hour 

separation requirement in Section 3104.5 is the least expensive option. A listed and labeled wide 

span McKEON assembly will easily protect any size opening. In the following case studies, McKEON 

showcases three distinctly different technologies to resolve the same code application problem. Di-

verse design requirements were not a challenge, rather routine applications of standard products. 

CASE 1: Vertical Coiling with Complying Swing Egress Door(s)

MULTI-LEVEL PARKING GARAGE

SKY
BRIDGE

BWI AIRPORT TERMINAL
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EXIT ACCESS SEPARATION

CASE 2: Side Acting Accordion with Power-assisted Egress

CASE 3: Side Coiling without Egress

WELLS FARGO BANK
2ND FLOOR

2ND FLOOR
SKYWALK

SKYWALK

DENVER ART MUSEUM

WALK
BRIDGE

MULTI-LEVEL PARKING GARAGE
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EXIT ACCESS SEPARATION

Notes:

Inquiry Discussion and Questions

Pedestrian walkways can be located overhead 

connecting two or more buildings or underground 

as tunnels connecting two or more buildings. This 

connecting construction is viewed as a definite 

threat to life safety. The code attempts to build in 

safety measures that are intended as substitutes 

for complete and optimum separation. These 

substitutes include extensive active wet sprinkler 

systems, open side walls, and tempered and/or 

wire glass components. It would certainly make 

more sense to use the “real thing” by easily pro-

viding rated barriers with wide-span opening pro-

tectives at each end eliminating any threat of fire 

and smoke entering the walkways. 

The following questions may be helpful:

•  Have you been able to run a cost comparison 

separating the building from the walkway as 

opposed to protecting the walkway?

•  Even though a pedestrian walkway will most 

likely be constructed of non-combustible mate-

rials, would you like to avoid the cost of sprin-

klers, limiting interior design and costly tem-

pered and/or wired glass components?
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Fundamental 
Guidelines
Sections 404, 712, 713, 1019, 1023 & 1027

Vertical openings between 

floors are designed con-

sistently in multi-story 

buildings in many different 

shapes, heights and uses. 

For the purposes of code 

enforcement the follow-

ing general categories are 

described in the building 

code:

1. Shaft Enclosures  (713) 

a. Escalators  (712.1.3)

b.  Mezzanines  (712.1.11, 

505)

c.  Stairs  (712.1.12, 1019, 

1023, 1027)

d. Elevators  (3006)

2. Atriums  (404)

3.  Interior Exit Stairways 

and Ramps  (Section 

1023)

4.  Exit Access Stairways  

(712.1.12, 1019)

VERTICAL OPENING SEPARATION

32 McKEON Fire Door Systems | A Guide to Code Compliance

Typically anytime two or more floors are open to each other a ver-

tical opening is created and the phrase “floors are common with 

each other” is used to characterize the condition.

Two fundamental principles drive the requirements of vertical 

opening protection. First, the migration of smoke, heat and toxic 

gases floor to floor. Second, egress of building occupants from up-

per levels to a safe level of exit discharge. 

The case studies in this section illustrate the balance between 

these two principles in the enforcement of fire & life safety provi-

sions for building occupants in multi-story buildings.

47



VERTICAL OPENING SEPARATION
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Understanding Draft Curtains & 
Closely Spaced Sprinklers as Vertical 
Space Fire Protection Features
Sections 712.1.3.1 & 1019.3, #4

Draft curtains and closely spaced sprinklers, in accordance with NFPA 13, may be used in lieu of shaft 

enclosure construction in specific vertical opening applications. 

Because of the chimney effect that can take place in vertical openings in multi-story structures, smoke, 

heat, toxic fumes and gases easily transfer throughout the structure. The optimum regulatory provi-

sion that prevents or mitigates this condition is the construction of solid fixed walls that are fire-rated 

as shaft enclosures separating vertical spaces from the remaining structure and floor areas. However, 

certain conditions allow the use of draft curtains in lieu of Fire Barrier walls.  

Draft curtains are intended to accelerate the activation of sprinklers placed around the perimeter of 

vertical openings in order to provide an instant water barrier. This is a level of protection that can take 

the place of the rated wall construction and mitigate the transfer of smoke, heat, toxic fumes and 

gases which may be transferring vertically through the structure during a fire event.

The code addresses the use of draft curtains in two specific applications only.  Both are penetrations 

through floor openings with the first being the escalator and the second, exit access stairways. 

Escalator Openings

Section 712.1.3 Escalator openings. Where a 

building is equipped throughout with an automat-

ic sprinkler system in accordance with Section 

903.3.1.1, vertical openings for escalators shall 

be permitted where protected in accordance with 

Section 712.1.3.1 or 712.1.3.2.

Section 712.1.3.1 Opening size. Protection by a 

draft curtain and closely spaced sprinklers in ac-

cordance with NFPA 13 shall be permitted where 

the area of the vertical opening between stories 

does not exceed twice the horizontal projected 

area of the escalator. In other than Groups B and 

M, this application is limited to openings that do 

not connect more than four stories.

Section 712.1.3.2 Automatic shutters. (Please 

see the application study in this document titled, 

“Vertical Openings – Escalator.”)

The use of the draft curtains with closely spaced 

sprinklers in escalator openings as outlined in 

the aforementioned code language only applies 

when the area of the escalator itself obstructs at 

least half of the area of the opening being pen-
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VERTICAL OPENING SEPARATION

etrated. The following diagram illustrates a com-

pliant application of this criteria. It is important to 

remember, this condition is acceptable only when 

the building is fully sprinklered.

Exit Access Stairway Openings

Section 1019.3 Occupancies other than I-2 

and I-3. In other than Group I-2 and I-3 occupan-

cies, floor openings containing exit access stair-

ways or ramps that do not comply with one of the 

conditions listed in this section shall be enclosed 

with a shaft enclosure constructed in accordance 

with Section 713.

Condition 4. Exit access stairways and ramps in 

buildings equipped throughout with an automat-

ic sprinkler system in accordance with Section 

903.3.1.1, where the area of the vertical open-

ing between stories does not exceed twice the 

horizontal projected area of the stairway or ramp 

and the opening is protected by a draft curtain 

and closely spaced sprinklers in accordance with 

NFPA 13. In other than Group B and M occupan-

cies, this provision is limited to openings that do 

not connect more than four stories.

Using language similar to the escalator pro-

visions, the use of draft curtains with closely 

spaced sprinklers in exit access stairway open-

ings only applies when the area of the stair, to 

include any landings, obstructs at least half of 

the area of the opening being penetrated. The 

diagram below illustrates a compliant application 

of this criteria. It is important to remember, this 

condition is acceptable only when the building is 

fully sprinklered.

A Code Discussion for Clarification

The design and code provisions governing the 

application and use of draft curtains do not re-

quire side-guide components or fire endurance 

testing and do not parallel typical opening pro-

tective acceptance criteria. Since the adoption 

and development of the 2015 edition of the In-

ternational Building Code (IBC), the use of draft 

curtains in any project are for the sole purpose of 

creating barriers to force heat to activate sprin-

kler heads in vertical openings such as escala-

tors and exit access stairways. Draft curtains are 

not intended to prevent smoke from migrating 

floor to floor, rather their purpose is to assist in 

immediate activation of the closely spaced sprin-

ESCALATOR

ESCALATOR

OPEN TO
BELOW

PLAN

ESCALATOR

OPEN TO
BELOW

PLAN VIEW

OPEN TO BELOW

STAIR LANDING

PLAN

OPEN TO
BELOW

PLAN VIEW
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VERTICAL OPENING SEPARATION

klers, associated with them, which are intended 

to mitigate the migration of smoke and/or heat 

floor to floor. 

Background

In the legacy model building codes and all edi-

tions of the IBC prior to the published 2015 edi-

tion, draft curtains were a requirement in two 

separate areas of the code with criteria and de-

tailed definition in one area only. First, we will ex-

plore the use where these criteria and definitions 

occurred, Factory and Storage occupancies, as 

defined in Chapter 9, Fire Protection Systems.

Section 910.3.5.1 stated: Construction. Draft cur-

tains shall be constructed of sheet metal, lath 

and plaster, gypsum board or other approved 

materials which provide equivalent performance 

to resist the passage of smoke. Joints and con-

nections shall be smoke tight. In essence, draft 

curtains could be constructed of cardboard and 

duct tape … as long as they channeled smoke.

This code language was written around the strin-

gent requirements of Group F-1 and S-1 occu-

pancies as indicated in Table 910.3. In these 

hi-pile storage occupancies there was no re-

quirement for draft curtains to be fire rated, only 

that they “resist the passage of smoke.”  Achiev-

ing smoke tight joints and connections were criti-

cal due to exceptions in the code section that al-

lowed the reduction of smoke vents, their sizes 

and placement with the use of draft curtains.  In 

other words, this specific language was confined 

to these two aforementioned occupancy types.  

Incidentally, this code requirement was eliminat-

ed in the 2015 edition of the IBC, the term draft 

curtain no longer exists for F-1 and S-1 occupan-

cies. These particular smoke removal systems no 

longer require draft curtains for directing smoke.

Current Provisions 

Section 712 Vertical Openings, 712.1.3.2 allows 

unprotected escalator openings that are protect-

ed by draft curtains. Section 1019 addresses Exit 

Access Stairways allowing draft curtains to pro-

tect vertical openings. However, these two code 

sections (applications) did not reference Sec-

tion 910 prior to 2015 confirming separate and 

distinct uses of the provision. However, both the 

escalator and exit access stairway applications 

include a pointer to NFPA 13 as the standard for 

the use of this building feature. Section 712.1.3.1 

Opening size at the escalator opening and Sec-

tion 1091.3, Item #4 at the exit access stairway 

opening state the following: “… protection[ed] by 

a draft curtain and closely spaced sprinklers in 

accordance with NFPA 13 …”

Please note, there are no other definitions or 

criteria for the term draft curtain in the model 

building codes with exception of the reference to 

NFPA 13. Yet, the term draft curtain is called out 

in both aforementioned code sections. Further to 

confuse the issue the term Draft Stop is found 

in IBC Section 202. After reading this definition, 

clearly it is addressing a building feature located 

in “… concealed areas of building components 

such as crawl spaces, floor/ceiling assemblies, 

roof/ceiling assemblies and attics.”

As if the issue is not confusing enough, NFPA 13 

addresses vertical openings such as escalator 

openings and stair openings with regard to this 

level of protection as Draft Stops rather than us-

ing the term Draft Curtain. Please note: 

NFPA 13, Section 8.15.4 Vertical Openings

8.15.4.1 General. Unless the requirements of 

8.15.4.4 are met, where moving stairways, stair-
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cases, or similar floor openings are unenclosed 

and where sprinkler protection is serving as the 

alternative to enclosure of the vertical opening, 

the floor openings involved shall be protected by 

closely spaced sprinklers in combination with draft 

stops in accordance with 8.15.4.2 and 8.15.4.3.

8.15.4.2 Draft Stops. Draft stops shall meet all of 

the following criteria:

1.  The draft stops shall be located immediately 

adjacent to the opening.

2.  The draft stops shall be at least 18 in. (457 

mm) deep.

3.  The draft stops shall be of noncombustible or 

limited combustible material that will stay in 

place before and during sprinkler operation.

The term draft curtain does appear in NFPA 13, 

however, only in reference to the old method 

of channeling smoke to smoke and heat vents 

in “F” & “S” occupancies. Therefore, the use of 

draft curtains in our current model building codes 

is limited to escalator and exit access stairway 

openings only. Since NFPA 13 criteria for use of 

draft curtains in vertical openings does not re-

quire the channeling of smoke, rather to simply 

force heat and smoke against the sprinkler heads 

for immediate activation, the criteria does not in-

clude large depths of drop beyond 18 inches nor 

does it require smoke sealed corners or joints in 

the curtain installation.

If we examine this concept from a more prag-

matic view we can see that the criteria makes 

sense.  As mentioned above, the maximum drop 

in the draft stop criteria for these applications is 

18 inches.  If the intent of the draft curtain appli-

cation was to stop the transfer of smoke or heat 

to other floors, this depth would have to be much 

greater. At some point, very quickly upon contact 

the smoke will easily pass over these draft cur-

tains and the curtains become academic at that 

point. Hence, draft curtain applications in escala-

tors and stairs always have gaps at the joints, are 

typically constructed of polymethyl methacrylates 

which by trade-name are better known as clear 

acrylics or Plexiglass. These or other materials 

are usually not continuous or installed in a fash-

ion to actually prevent smoke from migrating floor 

to floor … their only purpose is to force enough 

heat against the sprinkler heads to activate them.

For this reason there is not a test standard or cri-

teria for testing draft curtains. NFPA 13 simply re-

quires, “The draft stops shall be of noncombusti-

ble or limited combustible material …”  The D100 

technology significantly exceeds these basic re-

quirements. The McKEON SmokeFighter® Model 

D100 is manufactured from fabric that has been 

tested and certified for a 3-hour UL 10D fire label. 

This material has also been tested and certified 

for a 20 minute UL 10B fire label. Both labels cer-

tify use to span unlimited widths and heights. The 

test criteria included side-guide components in 

order to maintain full integrity opening protective 

hose stream performance.

The D100 technology exceeds the minimum re-

quirements, creating a substantial fire and smoke 

barrier to expeditiously activate the closely 

spaced sprinklers surrounding the vertical open-

ing. Sprinkler activation at the unprotected shaft 

opening mitigates the migration of heat, smoke, 

toxic fumes and gases from traveling throughout 

the structure.
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Exit Access Stairways
Sections 712, 1019

VERTICAL OPENING SEPARATION

These case studies deal 

with a condition wherein 

several floors are common 

to each other. The floors 

are inter-connected with 

an interior exit access or 

communicating stairway. 

Previous editions of the 

code addressed these stair 

features as non-egress 

stairs. The code now de-

fines Exit Access Stair-

ways as a stairway within 

the exit access portion of 

the means of egress sys-

tem. (202)

Fire & Life Safety Concerns

Multiple floors open to each other is perhaps one of the most vul-

nerable conditions to fire danger threats in any multi-story building. 

Fire suppression is concerned with confining a fire to the floor of 

origin and preventing the fire, or the products of the fire (smoke, 

heat and hot/toxic gases) from spreading to other levels. Such con-

ditions are not conducive to defend in-place strategies. Rather, it is 

preferable that building occupants move quickly out of harm’s way. 

These requirements expressly demonstrate the overlap between 

passive, active and egress fire & life safety provisions.

Code Requirements

In occupancies other than I-2 and I-3, floor openings containing 

exit access stairs that do not comply with one of the following … 

shall be enclosed in a shaft enclosure. (1019.3)

 •  The exit access stairway must be included in the exit ac-

cess travel distance measurement.  (1017.3.1)

 •  Serve or atmospherically communicate between only two 

stories  (1019.3, Item #1)

 •  Options to open four stories or more than four stories using 

draft curtains and closely spaced sprinklers (1019.3, Item 

#4, please see page 34, Draft Curtains)

For additional code language and acceptance criteria for two-story 

openings please see “Inquiry Discussion & Questions” on page 42 

of this application study.
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Design Solutions

Because each space contains a stair the code will allow two floors common. In the following case 

studies, McKEON offers different products for very diverse design needs, yet there is not a compro-

mise in fire and life safety.

CASE 1: Vertical Coiling with Complying Swing Egress Door(s)

CONVENIENCE
STAIR - OPEN

3 FLOORS
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CASE 2: Side Acting with Complying Egress Door(s)

In the second case study a convenience stair within a university learning center 

is open to each floor it connects during normal school operation. When the 

building goes into alarm two McKEON 3-hour side acting assemblies, each 

with a conforming egress swing door and conventional fire exit hardware, com-

bine to provide shaft enclosure protection.
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CASE 3: Extreme Height & Width Side Coiling without Egress

CASE 4: Side Coiling without Egress
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CASE 5:  Deployable Draft Curtains & Closely Spaced Sprinklers

The McKEON D100 draft 

curtains deploy when there 

is a fire emergency. During 

normal hours of building 

occupancy, unlike conven-

tional fixed draft curtains, 

the ceiling space around 

the vertical opening is clear 

of any obstacles.

CORRIDOR

CORRIDOR

STUDENT
HUB

OPEN
TO

BELOW
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Notes:

VERTICAL OPENING SEPARATION

Inquiry Discussion & Questions

These applications, at first glance, would seem 

to fall under the atrium provisions because there 

are at least two floors common to each other. 

Notwithstanding the third floor is separated from 

the other two, the definition of an atrium is two 

or more floors interconnected. The purpose for 

separating floors in order to create only two floors 

common is to consider the space under the verti-

cal opening provisions of Section 712 in lieu of 

the atrium provisions in Section 404. Aside from 

the exit access stairway provisions referenced 

in Section 712 and detailed in Section 1019, the 

code includes additional acceptance criteria for 

two-story openings. Essentially, in other than 

Groups I-2 and I-3 a floor opening that is not used 

as one of the applications already listed in Sec-

tion 1019 or 712.1.9 shall be permitted if it com-

plies with all of the following seven criteria:

1. Does not connect more than two stories.

2.  Does not contain a stairway or ramp required 

by Chapter 10.

3.  Does not penetrate a horizontal assembly 

that separates fire areas or smoke barriers 

that separate smoke compartments.

4.  Is not concealed within the construction of a 

wall or floor/ceiling assembly.

5.  Is not open to a corridor in Group I and R oc-

cupancies.

6.  Is not open to a corridor on nonsprinklered 

floors.

7.  Is separated from floor openings and air trans-

fer openings serving other floors by construc-

tion conforming to require shaft enclosures.  

(712.1.9)

The following questions may be helpful:

•   Do you have clients who wish to occupy mul-

tiple floors with a vertical common area con-

necting all floors?

•  Can I show you how interconnecting unen-

closed stairs can be incorporated into the de-

sign without creating shaft enclosures or com-

plying with atrium provisions?

•  Have you been concerned attempting vertical 

space separation avoiding the closed-in shaft 

appearance?

•  Did you know there is technology available to 

offer a wide-span opening protective to sepa-

rate vertical spaces that can also serve as the 

required exit from unenclosed stairways?
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Vertical Openings –
Escalator
Sections 712.1.3

An escalator provides 

convenient movement for 

building occupants com-

municating multiple floors. 

However, escalators are 

typically not a part of the 

required means of egress.

Fire & Life Safety Concerns

Openings through floors allow fire – or the products of fire (smoke, 

heat and hot toxic gases) – to spread to other floors. Enclosing 

these spaces in rated shaft enclosures is certainly the most profi-

cient method of mitigating fire and smoke migration between floors. 

However, the code incorporates optional provisions as exceptions 

to the completely sealed vertical shaft. 

Code Requirements

The following exceptions are allowed in lieu of creating a shaft:

Escalators must be enclosed unless the design incorporates the 

following requirements:  (712.1.2)

First, an automatic sprinkler system must be installed throughout 

the entire building and, secondly an escalator must NOT be in a 

portion of the means of egress system. If both of these issues are 

satisfied then the following criteria must be met:

1.  The area of the floor opening between stories does not exceed 

twice the horizontal area of the escalator.  (712.1.3.1)

2.  The opening is protected by a draft curtain and closely spaced 

sprinklers in accordance with NFPA 13.  (712.1.3.1)

3.  In other than Groups B and M, this application is limited to open-

ings that do not connect more than four stories.  (712.1.3.1)
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Design Solutions

CASE 1: L-Shape Horizontal Shutter

While a parking garage 

doesn’t require an aestheti-

cally pleasing solution, from 

a life safety perspective the 

need for fire and smoke 

protection is the same. A 

2-hour rated horizontal 

shutter satisfies both the 

basic requirement of open-

ing protection and enclo-

sure of the escalator.
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VERTICAL OPENING SEPARATION

CASE 2: L-Shape Horizontal Shutter

CASE 3: Deployable Draft Curtains & Closely Spaced Sprinklers
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Notes:

VERTICAL OPENING SEPARATION

Inquiry Discussion & Questions

Escalators, whether in high-profile locations or 

low-profile parking garages, cannot be limited to 

the design criteria as stated above and maintain 

the desired ambiance of the space.

The following questions may be helpful:

•  Would you like to use the escalator as a re-

quired exit?

•  Have you considered the cost difference be-

tween a shaft enclosure and the open escala-

tor design requirements?

•  Have you considered wide-span opening pro-

tectives as an alternative to conventional swing 

doors in shaft enclosure walls?
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Interior Exit Stairways
Section 1023

Exit enclosures extend 

vertically through the in-

terior of multi-story build-

ings in order to ensure 

timely and safe evacuation 

of occupants during an 

emergency. These enclo-

sures include exit stairs 

and exit ramps.
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Fire & Life Safety Concerns

Because exit enclosures penetrate horizontal floor and ceiling as-

semblies, fire, heat, smoke and toxic gases can potentially pen-

etrate into building spaces at each floor level. Therefore, enclo-

sures become critical barriers of protection for building occupants. 

The protected enclosure will be a non-contaminated exit path for 

at least one hour in buildings less than four stories and two hours 

in buildings four stories or more.

Code Requirements

1.  Interior exit stairways shall be enclosed with fire barriers in ac-

cordance with Section 707.  (1023.2)

2.  Exit enclosures in buildings connecting four stories or more 

shall be rated at 2 hours; less than four stories at 1 hour. 

(1023.2)

3.  Openings and penetrations shall be rated in accordance with 

Section 716.  (1023.4)
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Design Solutions

CASE 1: Side Coiling with Complying Swing Egress Door(s)

An absence of stacking 

space dictated use of a 

unique McKEON product 

to seal this exit enclosure. 

The side coiling assembly 

requires a small box-like 

space, projecting the 

3-hour steel curtain with 

conventional egress door 

along a very narrow pocket entry point and 

header slot path. When deployed, complete 

compliance with shaft enclosure opening 

protective requirements is achieved.
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CASE 2: Side Coiling with Egress 

A fixed swing door within 

the parameters of a lengthy 

side coiling 3-hour as-

sembly provides a simple 

resolve in a multi-floor chal-

lenge of vertical separation 

and egress.

2ND FLOOR

OPEN TO
FLOORS
ABOVE &
BELOW

OPEN TO
FLOORS
ABOVE &
BELOW
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VERTICAL OPENING SEPARATION

CASE 3: Vertical Coiling without Egress

Shaft enclosures that 

protect a required means 

of egress are extremely 

critical to the life safety of 

building occupants. From 

a design perspective it is 

often challenging to incor-

porate opening protectives 

in hi-profile open spaces. 

This extreme width verti-

cal coiling assembly fits 

narrow header lines, has 

inconspicuous side guides, 

and deploys with adequate 

separation only when the 

building goes into alarm.

65



Vertical Opening Separation | Interior Exit Stairways 51

Notes:
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Inquiry Discussion & Questions

Required exit stairs in vertical shaft enclosures 

ensure building occupant safe evacuation. His-

torically the designs of openings at the level of 

exit discharge have been limited to conventional 

side-hinged swinging doors. The acceptance of 

the McKEON products as both wide-span open-

ing protectives as well as a complying egress 

doors provide the designer flexibility without com-

promising code compliance.

The following questions may be helpful:

•  Do you find building owners and maintenance 

groups struggling with door swing and mainte-

nance on door hardware in high-traffic spaces?

•  Do you seek an open and spacious appear-

ance at the landing area of vertical stair enclo-

sures?

•  Would you like to use a required vertical exit 

stair shaft as an aesthetically pleasing commu-

nicating stair by opening the enclosure area at 

each floor?
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An atrium is a floor open-

ing, or a series of floor 

openings, that connects 

the environment of ad-

jacent stories. By code 

definition an atrium is a 

space within a building 

that extends vertically and 

connects two or more sto-

ries. Atriums are designed 

to provide open and spa-

cious vertical areas com-

mon with other building 

elements.

Fire & Life Safety Concerns
Unprotected vertical openings are often cited as the factor re-

sponsible for fire spread in incidents involving fire fatalities and/or 

extensive property damage. Section 404 addresses the need for 

protection of these specific building features in lieu of providing a 

complete floor and/or vertical shaft separation. In simple terms, the 

atrium provisions are extremely restrictive because a complying 

atrium is a shaft enclosure.

Code Requirements
Vertical common areas that comprise an atrium are not considered 

unprotected, rather the atrium is considered a protected space by 

means other than a conventional “walled-in” shaft enclosure. Listed 

below are the specific provisions allowing atriums to be open and 

spacious yet considered a conforming shaft enclosure:

1.  The atrium floor area is permitted to be used only for low-hazard 

uses unless the individual space is provided with an automatic 

sprinkler system.  (Section 404.2)

2.  An approved automatic sprinkler system shall be installed 

throughout the entire building.  (Section 404.3)

3.  A fire alarm system shall be provided.  (Section 404.4)

4.  Engineered smoke control system – this system shall be in-

stalled in accordance with Section 909 when the atrium space 

exceeds more than two floors.  (Section 404.5)

5.  Atrium spaces shall be separated from adjacent spaces by 1-hour 

fire barrier construction unless at least one of the following excep-

tions are met:  (Section 404.6)

 •  A glass wall forming a smoke partition where automatic sprin-

klers are spaced 6 feet or less along both sides of the sepa-

ration wall, or on the room side only if there is not a walkway 

Atriums
Section 404

52 McKEON Fire Door Systems | A Guide to Code Compliance
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VERTICAL OPENING SEPARATION

on the atrium side, and between 4 and 12 inches away from the glass … the entire glass surface 

must be wet upon activation … the glass shall be mounted in a gasketed frame … (404.6)

• Provide a glass block wall assembly in accordance with Section 2110 … (404.6)

•  Fire barrier walls are not required between the atrium and adjoining spaces where the atrium is 

not required to have a smoke control system.  (404.6)

•  The adjacent spaces of any three floors of the atrium shall not be required to be separated from 

the atrium … if included in the smoke control calcs.  (404.6)

•  Smoke control equipment must be on a standby power system.  (Section 404.7)

•  The atrium interior finish of walls and ceilings must be not less than Class B.  (404.8)

•  With the exception of the lowest atrium level, the required means of egress in the exit access 

system travel distance shall not exceed 200 feet.  (404.9)

Design Solutions

The use of deployable wide-span opening protectives in vertical atrium spaces, both vertically and 

horizontally, can significantly reduce construction and maintenance costs.

CASE 1: Side Acting with Complying Swing Egress Door(s)

This unique case study 

features another McKEON 

product for resolving mul-

tiple design/code chal-

lenges simultaneously. The 

lower floor travel path is 

a required design feature 

for egress and – combined 

with the non-rated second floor overlook – is certainly a very creative solution. However, without the 

side acting, extreme height and egress conforming McKEON assembly this would not be possible!

2ND LEVEL
OFFICE

(CORRIDOR BELOW)

2ND LEVEL WALKWAY

LOBBY
(OPEN TO ABOVE)
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CASE 2: Horizontal (Floor) Shutter

In this case study the 

atrium space is essentially 

converted to a vertical com-

partment separation using 

the McKEON horizontal 

shutter. Please refer to the 

“vertical compartmentation” 

case studies at the end of 

this section for more infor-

mation. Note the absence 

of any smoke evacuation 

systems!
CONVENIENCE
STAIR - OPEN

3 FLOORS

OPEN
4

FLOORS

OPEN
4

FLOORS

CLASSROOMS

CLASSROOMS

CLASSROOMS

CLASSROOMS
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CASE 3: Side Coiling without Egress

Even though this design 

incorporates an escalator, 

Item #2.1 under Exception 

#2 can only be applied if 

the area of the floor open-

ing between stories does 

not exceed twice the hori-

zontal projected area of the 

escalator. Since the area in 

this vertical open space is 

greater, the next option is 

to explore the possibility of creating a vertical shaft enclosure allowing no more 

than two floors common or interconnecting. With a 2.25" head-track design, 

3-hour fire listing and unlimited width capacity, McKEON easily solved the prob-

lem with a triple curve, non-floor track 140' bi-part opening protective.
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Inquiry Discussion & Questions

The following questions may be helpful:

•  The size of the smoke evacuation system is 

based upon the calculation of total cubic foot-

age of not only the atrium space but all spaces 

that open into the atrium space. Can I help you 

minimize this system cost by reducing the cu-

bic footage with wide-span opening protectives 

at critical locations in the atrium?

•  Have you considered the cost savings if elimi-

nating all of the atrium requirements by creat-

ing a fully enclosed shaft or horizontal com-

partmentation in this vertical space?
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Vertical 
Compartmentation
Combined Code Principles from Chapters 4, 7 & 10

Protecting openings that 

connect multiple floors are 

currently addressed by the 

building and fire codes by 

way of vertical type shaft 

enclosures, atrium provi-

sions or requirements 

relative to small floor or 

roof hatch type openings. 

In the following case stud-

ies a new technology and 

product application will be 

discussed wherein verti-

cal compartments can be 

created separating any 

number of stories from 

each other. This will be 

accomplished by coordi-

nating in one application 

the intent of the provisions 

found in both atrium and 

shaft enclosure require-

ments.

Fire & Life Safety Concerns

As stated in the atrium case studies, vertical spaces that are inter-

connected and common with each other allow heat, smoke, and 

hot/toxic gases to migrate throughout an entire structure.

Code Requirements

Currently the code examines vertical opening conditions in Sec-

tion 712, Vertical Openings and Section 713, Shaft Enclosures. In 

earlier editions of the code, all vertical openings were considered 

under the shaft enclosure provisions only. The older Section 708.2, 

Shaft Enclosure included 16 exceptions, or different ways of creat-

ing vertical spaces as shaft enclosures. The 2012 edition created 

a new Section 712 titled Vertical Openings, wherein the old 16 ex-

ceptions in Section 708.2 were moved and edited. These items, 

originally written as exceptions to the shaft requirements, became 

stand-alone provisions defining vertical opening conditions, rather 

than exceptions or re-writes to strict shaft enclosure requirements. 

Although the fundamental content did not change, placing the 

shaft provisions under the title of Vertical Openings significantly 

affects one’s perspective regarding their intended purpose. Per-

haps this paradigm shift, from shaft enclosure provisions to vertical 

opening provisions is, in fact, a monumental shift not seen in many 

years! However, none of these accepted methods specifically ad-

dress the exclusive use of horizontal shutters to eliminate a verti-

cal condition. Unless an escalator opening is being protected or a 

door-hatch assembly is used to protect small structural openings 

in floors and roof assemblies, the code is vague regarding protec-

tion of vertical openings in the creation of vertical compartments. 
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VERTICAL OPENING SEPARATION

Figure 1, shown at the left, addresses a vertical opening condi-

tion complying with Sections 712 and 713 requirements to seal the 

space. Note, the atrium requirements are designed to essentially 

replicate this condition. By definition an atrium is a shaft enclosure.

Within the current provisions set forth in Sections 712 and 713, the 

basic core and shell of this structure is still going to be a protected 

shaft. For example as shown in Figure 2, when one uses certain 

provisions of Section 404, by way of exception two floors can be 

common and the smoke evacuation can be eliminated from those 

two floors, while all the other vertical separation or atrium provi-

sions are retained. Yet in other provisions of Sections 712 and 1019 

the incorporation of an exit access stairway allows two unprotected 

floors common. In fact, the 2015 and 2018 editions separate exit 

access stairs into their own Section 1019 and in definitions in Sec-

tion 202 declares exit access stairways as “a stairway within the 

exit access portion of the means of egress system.”

The question is, is it possible to eliminate the “vertical” open condi-

tion “horizontally” without a stair by protecting the vertical opening 

in the spirit of compartmentation since a structural floor was never 

in the original design as shown in Figure 2, and if so how many 

floors can be common? Exact code language is not found, howev-

er if the vertical opening is eliminated horizontally with a rated and 

hose-stream tested assembly, has the potential for migration of 

smoke, heat and hot/toxic gases been mitigated? The answer is a 

resounding yes with one important caveat. Since this configuration 

is defining a 2-story atrium it is critical to meet the atrium separa-

tion requirements. Section 404.6, Enclosure of atriums, specifically 

requires that atrium spaces be separated from adjacent spaces 

by 1-hour construction both vertically and horizontally. Therefore, 

defining atriums as 2-story spaces can be achieved with 1-hour 

construction only. In other words, non-hose stream tested assem-

blies that are limited to 20-minute ratings under UL 10B, 10C or 

10D cannot be used to define an atrium in either the vertical or 

horizontal orientation.

Figure 1

Figure 2

?

?
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VERTICAL OPENING SEPARATION

Design Solutions

CASE 1: Horizontal (Floor) Shutter

UL 10B 2-hour & UL 1784 
“S” labeled, hose stream 

tested assembly.
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VERTICAL OPENING SEPARATION

Case 2: Horizontal (Floor) Shutter

UL 10B 2-hour & UL 1784 
“S” labeled, hose stream 

tested assembly.
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VERTICAL OPENING SEPARATION

CASE 3: Horizontal (Floor) Shutter

UL 10B 2-hour & UL 1784 
“S” labeled, hose stream 

tested assembly.
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VERTICAL OPENING SEPARATION

CASE 4: Horizontal (Floor) Shutter

UL 10B 2-hour & UL 1784 
“S” labeled, hose stream 

tested assembly.
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Fundamental 
Guidelines
Table 508

Most buildings are de-

signed for multiple uses 

that will typically result in 

more than one occupancy 

classification. The code 

provides three basic op-

tions for mixed occupan-

cies in Section 508:

1.  Accessory occupancies: 

Section 508.2

2.  Non-separated occupan-

cies: Section 508.3

3.  Separated occupancies: 

Section 508.4

OCCUPANCY SEPARATION

64 McKEON Fire Door Systems | A Guide to Code Compliance

Chapter 3 of the building code specifically classifies a building ac-

cording to its use and occupancy. The level of fire hazard varies 

with specific uses and occupancies in a building. However, this 

level of hazard and its potential affect on the building occupants 

is determined not only by the use and occupancy classification by 

construction type, height and area size, but also the use of passive 

and active fire protection systems. Chapter 5 combines fire-resis-

tance levels, construction types and occupancy types to determine 

size and height limitations as well as separation requirements.

Increased fire resistance of the structural members of the building 

along with increased active and passive fire protection systems 

permits greater height and area allowances. Notwithstanding, the 

use and occupancy of the structure will become a determining 

factor regarding the extent of separation and compartmentation 

required. For example, a “B” (business occupancy) is allowed oc-

cupant load floor area to be calculated at 100 gross sq. ft. per 

occupant. However, a group “I-2” occupancy (hospital) which is a 

similar occupant load as far as quantity of people, is required to be 

calculated at 240 gross sq. ft. per occupant, more than double that 

of a “B” occupancy. The difference between these requirements is 

the use of the facility. Occupants in a hospital need better protec-

tion for a greater amount of time because they are non-ambulatory 

and most are dependent upon others for mobility or even life sup-

port. Therefore, the fire and life safety requirements designed to 

help protect building occupants are very different for each of these 

occupancies.

When buildings are designed as mixed occupancies there is a 

concern because basic fire and life safety requirements are being 
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mixed within the same structure. Three basic op-

tions to eliminate confusion and ensure building 

occupant safety are outlined as follows:

Accessory Occupancy:

1.  Accessory occupancies are those which are 

different from the main occupancy but ancil-

lary to or a portion thereof.  (508.2)

2.  Aggregate accessory occupancies shall not 

occupy more than 10% of the area of the sto-

ry.  (508.2.3)

3.  Aggregate accessory occupancies shall not 

exceed the tabular values in Table 506.2 with-

out height and area increases.  (508.2.3)

4.  Accessory occupancies shall be individually 

classified in accordance with Section 302.1.  

(508.2.1)

Non-Separated Use:

To consider spaces under the Non-Separated 

Use requirements, the following must be met al-

lowing NO separation between occupancies:

1.  Each occupancy use shall be individually 

classified.  (508.3.1)

2.  Code requirements shall apply to each por-

tion of the building based upon the occupan-

cy classification of the space under consider-

ation.  (508.3.1)

3.  The most restrictive applicable provisions of 

Section 403 and Chapter 9 shall apply to the 

building or portion thereof in which the non-

separated occupancies are located, Section 

403 in hi-rise and Chapter 9 in all others.

4.  The allowable building area and height of the 

building or portion thereof shall be based on 

the most restrictive allowances for the oc-

cupancy groups under consideration for the 

type of construction of the building in accor-

dance with Section 503.1.  (508.3.2)

Separated Use:

The following requirements under the provisions 

of Separated Occupancies will bring these spac-

es into compliance without compromising design 

if separated with fire barrier walls according to 

Table 508.4:

1.  Separated occupancies shall be classified in 

accordance with Section 302.1.  (508.4.1)

2.  Each separated space shall comply with the 

code based upon the occupancy classifica-

tion of that portion of the building.  (508.4.1)

3.  In each story, the building area shall be such 

that the sum of the ratios of the actual building 

area of each separated occupancy divided by 

the allowable building area of each separated 

occupancy shall not exceed 1.  (508.4.2)

4.  Each separated occupancy shall comply with 

the building height limitations based on the 

type of construction of the building in accor-

dance with Section 503.1.  (508.4.3)
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Mixed Occupancy –  
Accessory Use
Section 508.2

Post grade 12 educational 

occupancies are typically 

classified as “B” occupan-

cies and usually incorpo-

rate mixed occupancies 

that are often considered 

accessory – full service 

kitchens and cafeterias (A-

2), assembly areas (A), and 

dormitories (R-2) occupan-

cies. Even though these 

spaces are ancillary to and 

a functional portion of the 

original larger occupancy 

they must be separated 

when they exceed the 10% 

rule.

OCCUPANCY SEPARATION
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Fire and Life Safety Concerns

In this case study we will examine the potential fire and life safety 

threats posed due to the use of open flames, combustible gases 

and solids, and exhaust hood extinguishing systems. These kitch-

ens (A-2) are often common with other areas (B or R-2) in the facil-

ity potentially exposing large groups of building occupants to the 

associated hazards. In these cases and similar situations, where 

the spaces are greater than 10%, separation is required.

Code Requirements

Table 508.4 in Chapter 5 provides the requirements for separa-

tion of occupancy types. Should an accessory occupancy exceed 

the 10% rule, this table becomes the determining factor. Since the 

separation must be a fire barrier wall (508.4.4.1), Table 508.4 re-

quires a 1-hour separation between an “A” and “B” occupancy or 

“R” and “B” occupancy when the building is fully sprinklered and 

2-hour in non-sprinklered buildings.
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Design Solutions

CASE 1: Side Acting Accordion with Power-assisted Egress

This first case study  

examines the use of the  

McKEON Side Acting  

Accordion fire door. The  

assembly is hidden from 

view unless there is a fire 

when it is activated by the 

smoke detector. Egress is 

accomplished by compli-

ance to 1010.1.4.3.

FULL SERVICE KITCHEN

“A” OCCUPANCY

“B” OCCUPANCY
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CASE 3: Side Coiling with Complying Swing Egress Door(s) 

This third case study 

features a different prod-

uct under the same code 

premise, the requirement to 

separate an “A-3” occupan-

cy (library) from the rest of 

the “B” occupancy, school. 

The feature product is the 

Side Coiling with Conven-

tional Egress Assembly due 

to limited width of pocket 

space.

CASE 2: Side Coiling without Egress

This case study is very similar to the previous application with the exception of 

an egress requirement. The McKEON side coiler without egress became the 

most economical solution without compromising life safety.

CLASSROOM WING
(“B” OCCUPANCY)

FOYER
CORRIDOR

LIBRARY
(“A-3”

OCCUPANCY)
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Notes:

Inquiry Discussion and Questions

The 10% rule mentioned before refers to an area 

limitation imposed upon aggregate accessory oc-

cupancies. As stated in Section 508, aggregate 

accessory occupancies are allowed, however 

specific restrictions apply as detailed on page 65 

of this section.

The following questions may be helpful:

•  What is the classification of a full-service kitch-

en within an occupancy type “B” structure?

•  Do you perceive a full-service kitchen that 

requires a Type 1 exhaust hood extinguish-

ing system as per the International Fire Code 

(IFC, Section 610.2 & IBC 904.2.1) as a poten-

tial threat to the students?

•  When you are required to separate the kitchen 

from the rest of the space are you concerned 

about easy access and traffic flow in front of 

the serving area?

•  Would it be more convenient for your client to 

have the wide-span opening protective locat-

ed in front of the serving area, separating the 

kitchen space, to also act as a security door 

when the kitchen is not in use?
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Mixed Occupancy Use – 
Non-Separated vs. Separated
Section 508; Table 508.4

Complying with Table 

508.4 and providing fire 

barrier walls to separate 

occupancies can be limit-

ing to the design. Also, 

using non-separated 

provisions to eliminate 

restrictive fire barrier walls 

becomes extremely costly 

due to added fire and life 

safety requirements that 

affect the entire structure.

OCCUPANCY SEPARATION
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Fire & Life Safety Concerns

Building structures are classified based on their occupancy and 

use. The purpose for classifying structures is to configure opti-

mum safety requirements commensurate to the need as dictated 

by each individual use. These areas of concern are general build-

ing limitations, means of egress, fire protection systems and inte-

rior finishes. The challenge comes when buildings contain rooms 

or spaces that are different than the original building occupancy 

classification thereby creating a mixed use or mixed occupancy 

structure.

Code Requirements

In this case study the Conference/Training room is 1,188 square 

feet with an occupant load of 79. It is classified as an A-3 occu-

pancy located in a 5-story Group B office building of Type IIIA con-

struction. The conference room is classified as an A-3 because it is 

used for gathering a large number of people for assembly purpos-

es (Section 303.1). It cannot be considered an accessory space 

because it exceeds both occupant load and area square footage 

of the accessory use exceptions.

First, let’s look at the requirements imposed if we attempt to elimi-

nate all separations as indicated in Table 508.4, in other words 

non-separated use.

Non-Separated Use:

1. Each use shall be individually classified.  (508.3.1)

• The entire building is classified as a “B” occupancy. The 
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space under consideration (Conference/

Training room) is an A-3 occupancy.

2.  The allowable building area and height of 

the building or portion thereof shall be based 

on the most restrictive allowances for the 

occupancy groups under consideration … 

(508.3.2)

3.  The most restrictive applicable provisions of 

Section 403 and Chapter 9 shall apply to the 

entire building or portion thereof.  (508.3.1)

•  Section 403 encompasses the require-

ments for hi-rise construction and Chap-

ter 9 include the provisions for fire protec-

tion systems. In other words, the building 

will have to incorporate the most protec-

tive and restrictive requirements of these 

chapters. For example:

- Standpipe system  (403.4.3)

- Smoke detection  (403.4.1)

- Fire Alarm systems  (403.4.2)

-  Emergency voice/alarm communication 

system  (403.4.4)

- Fire command  (403.4.6)

- Smoke removal  (403.4.7)

-  Emergency responder radio coverage  

(403.4.5)

- Standby power  (403.4.8)

- Emergency power systems  (403.4.8.4)

4.  The allowable height and area of the build-

ing or portion thereof shall be based on the 

MOST RESTRICTIVE allowances for the oc-

cupancy group under consideration for the 

types of construction of the building in accor-

dance with Section 503.1.  (508.3.2)

•  The height and area allowances for this 

requirement would not allow the building 

to be five stories. Most likely only three at 

best.
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Design Solutions

CASE 1: Vertical Coiling with Complying Swing Egress Door(s)

The use of wide span open-

ing protectives enables 

occupancy separation 

without compromising open 

and spacious design. In this 

case study a simple deploy-

able separation prevents 

the overall structure from 

being subject to the most 

restrictive provisions of 

non-separated use.

TRAINING AREA
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CASE 2: Side Acting with Complying Swing Egress Door(s)

This case study is a text 

book example of occupancy 

separation, but is very 

unique in product applica-

tion problem-solving from 

an architectural perspective. 

Pocket space was limited 

in width, but not depth, and 

headroom was extremely 

limited. Given the ambiance 

of the space, conventional 

swing doors on magnetic hold-opens were not 

an option. McKEON provided the S7000 series 

which requires only a 7" pocket width and no 

more than a 2 1/4" reveal in the ceiling for the 

head track. With patented side acting technology 

the entire assembly, incorporating four conven-

tional swing doors, fits into a narrow space par-

allel to the fire barrier wall. Upon command of 

the smoke detector the 3-hour assembly slides 

into place providing occupancy separation and 

conforming egress.

HOTEL LOBBY & ENTRANCE
(R-1 OCCUPANCY)

RESTAURANTS, CASINO,
AMUSEMENT ARCADES

(A-2, A-3 OCCUPANCIES)

1-HOUR
OCCUPANCY SEPARATION

FIRE BARRIER
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CASE 3:  Vertical Coiling with Complying Swing Egress Door(s) &  
Vertical Coiling without Egress 

In this case study McKEON 

offers a solution to a difficult 

challenge by providing two 

different products within the 

same space. A combina-

tion of six fire-rated vertical 

rolling shutters installed on 

a diagonal path of travel 

and one vertical coiling 

assembly with conventional 

egress for exiting from the 

space. This solution pre-

serves the beauty of the 

space without compromis-

ing mixed occupancy sepa-

ration requirements.

EXTERIOR
ACCESS TRAIN

PLATFORM
(A-3 OCCUPANCY)

MALL/
RETAIL

&
OFFICE/
HOTEL

(LOWER LEVELS: M,B
& R OCCUPANCIES)

E
LE

V
.
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CASE 4: Vertical Acting with Complying Swing Egress Door(s)

This application illustrates 

McKEON’s capacity to 

provide 3-hour separation, 

conforming to a large occu-

pant load exit width without 

occupying side stacking 

space. Deploying only in 

case of fire or emergency, 

both egress and fire sepa-

ration requirements are sat-

isfied without compromising 

design. 

PARKING
(S-2 OCCUPANCY)

CASINO
(A-3 OCCUPANCY)

2-HOUR
OCCUPANCY
SEPARATION
FIRE BARRIER

WALL
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Notes:

Inquiry Discussion and Questions

Fundamentally, separating the interior of build-

ings with fire barriers wherever occupancies 

change as required in Table 508.4 is simple and 

straightforward. However when designs promote 

mixed occupancies without separation, the code 

is left to create alternate means of protection to 

compensate for the loss of fixed barriers. Hence, 

in the absence of passive redundant systems, 

code enforcement becomes a tremendous chal-

lenge and the non-separated use provisions gov-

ern. These provisions are extremely costly.

The following questions may be helpful:

•  Are you frustrated because open design is dif-

ficult when incorporating fire barrier walls as 

occupancy separations?

•  Can I show you how wide-span opening pro-

tectives can eliminate the need to design non-

separated structures?

•  Have you considered the additional cost in-

curred by conforming to the non-separated 

use requirements?

•  Do you really want to impose the most restric-

tive requirements of Chapter 4, Section 403 

hi-rise provisions as well as the most restric-

tive requirements of Chapter 9 on the entire 

building?
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Allowable Area
Section 706; Tables 504.3, 504.4, 506.2

The allowable height and 

area of a building struc-

ture is determined largely 

by two basic factors; first, 

the combustibility of its 

structural materials and 

second, occupancy type 

or use and purpose of the 

building. When a building 

design exceeds the estab-

lished values, the intent 

of the code is to create 

another separate building 

structure to incorporate 

the increase. Since this is 

not always desirable, the 

code will allow interior fire 

walls to serve as separa-

tions sufficient to consider 

each space a separate 

structure within the tabular 

value allowance. In es-

sence multiple compliant 

buildings can be created 

within the same structure 

and under a common roof.

AREA SEPARATION

78 McKEON Fire Door Systems | A Guide to Code Compliance

Fire & Life Safety Concerns

Building height and area are calculated to accommodate three fun-

damentals principles in fire and life safety. First, the structural ele-

ments, rated or non-rated, are intended to maintain structural integ-

rity during fire and other life threatening emergencies. This means 

the greater the protection of the structural elements, the larger the 

height and area. Second, additional height and area are allowed 

when active fire suppression systems such as sprinklers are used. 

Finally, passive redundant elements are used to compartmental-

ize the area and provide protection for building occupants as they 

egress the structure. Rated construction protects the structural ele-

ments, sprinklers protect the building contents, and egress protects 

building occupants by removing them from harm’s way. All three 

principles overlap and work together to ensure a building occupant 

has adequate time to safely exit the structure. The reduction or ab-

sence of any of these components can compromise the safety of 

building occupants and cause property damage.

Another concern is the size of openings allowed in the passive 

redundant system, particularly in fire walls that are crucial to the 

area limitations. Opening size limitations are imposed to maintain 

the integrity of the wall during fire conditions. Opening protectives 

inherently accommodate strict requirements to adequately protect 

and maintain the integrity of the openings. The structural integrity 

of the fire wall must be maintained regardless of the wall opening 

size or its opening protective. It is critical to remember; the open-

ing protective protecting an opening in a fire wall is not required to 

conform to structural integrity provisions. The opening protective 

is protecting the opening – NOT the wall. A fire wall used for area 

separation is allowed openings and opening protectives, however, 

a fire wall used as a party wall cannot have openings.
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Code Requirements 

1.  The above referenced tables of Chapter 5 in-

dicate the tabular height and area allowances 

for specific building construction types and 

occupancies.

2.  Each portion of a building separated by one 

or more fire walls shall be considered a sepa-

rate building.  (503.1)

3.  Openings in fire walls are subject to the fol-

lowing criteria  (706.8):

Non-sprinklered buildings – Openings shall 

not exceed 156 square feet and the aggre-

gate width of openings at any floor shall not 

exceed 25 percent of the length of the wall.

Sprinklered buildings – Openings shall not be 

limited to 156 square feet and the aggregate 

width of openings at any floor shall not ex-

ceed 25 percent of the length of the wall.
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Design Solutions

CASE 1: Vertical Acting with Complying Swing Egress Door(s)

In this application McKEON 

resolved two significant 

design code compliance 

problems without sacrificing 

wide span open appear-

ance. First, nearly the entire 

opening was necessary to 

meet the exit width require-

ments located in the primary means of egress 

system in an “A” occupancy. Using the McKEON 

accordion assembly would not comply because 

of a) the large distance to be covered and b) the 

length of time required to open wide enough to allow for immediate egress. Second, there was not 

sufficient stacking space for any of the McKEON side acting models. However, because headroom 

was plentiful and large occupant load egress was a necessity, the T5000 series incorporating six 

egress conventional swings doors, three doors set in each direction to accommodate dual egress, 

was the perfect fit and the only viable solution.

TO THEATERS

TO
CASINO CONCESSIONSARCADE

2-HOUR
AREA SEPARATION

FIRE WALL
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CASE 2:  Vertical Coiling without Egress, Vertical Acting with Complying 
Swing Egress Door(s) & Side Acting without Egress

EXISTING CONSTRUCTION

NEW CONSTRUCTION
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Notes:

Inquiry Discussion and Questions

The decision to use the area separation strate-

gy is determined early in the conceptual design 

phase of the project.

Resistance to incorporate fire walls may be due 

to the following:

•  Limited understanding of the code allowances 

for considering one structure as multiple build-

ings.

•  The structural integrity of the fire wall design 

appears costly and overwhelming compared to 

the basic design; i.e. parapets, return exterior 

walls, etc.

•  Limited understanding of diverse wide-span 

opening protectives. Conventionally, openings 

in any wall seem to follow the swing door mod-

el, largely due to the perception that comply-

ing egress is limited to these kinds of doors 

and mullions. This traditional way of travers-

ing throughout the building is very limiting and 

simply prohibitive to open design.

The following questions may be helpful:

•  Have you ever been frustrated designing a 

structure because you exceeded the area al-

lowances and were pushed to increase the 

construction type?

•  When you are required to change a construc-

tion type to accommodate additional area, 

what is the increase in cost? How does your 

client feel about the increase?

•  Are you hesitant to consider an area separa-

tion wall because of the limitations for open-

ings as implied with conventional swing doors?
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Corridor Separation – 
Healthcare
Section 407.2.4

Gift shops focus on retail 

exposure to the public. 

Nonetheless they are lo-

cated in hospitals and typi-

cally open to corridors that 

fall under strict provisions 

for life safety. Compliance 

with these strict provi-

sions using conventional 

opening protectives can 

limit market exposure.

CORRIDOR SEPARATION

84 McKEON Fire Door Systems | A Guide to Code Compliance

Fire & Life Safety Concerns
The corridor system in a hospital is designed to protect non-am-

bulatory patients and their attendants from the transfer of smoke 

from adjacent spaces. Gift shops and their associated storage of-

fer a particular threat because of the potential fuel load created by 

large quantities of merchandise. The smaller the shop the lesser 

the threat of contents that are burning during a fire emergency, so 

the code requires no separation at the corridor opening of a gift 

shop if the square footage in minimal.

Code Requirements
Gift shops are allowed to be open to the corridor where the total 

square footage does not exceed 500 square feet.  (407.2.4)

To better understand the opening protective requirements let’s re-

view the corridor provisions for I-2 occupancies (hospitals).

1.  The corridor wall shall be constructed as a smoke partition.  

(407.3)

2. Smoke partitions are not required to be fire-rated.  (710.3)

3.  Doors protecting openings in smoke partitions in I-2 occupan-

cies are as follows:

 • Non-fire-rated.  (407.3.1)

 • Not required to be self-closing or automatic-closing.  (407.3.1)

 • Must be positive latching.  (407.3.1)

 •  Shall provide an effective barrier to limit the transfer of smoke.  

(407.3.1)

 •  Must be a smoke and draft control door listed under UL 1784.  

(710.5.2)
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Design Solutions

CASE 1: Side Acting Accordion with Power-assisted Egress

Incorporating the McKEON 

wide-span side acting ac-

cordion allows this space 

to be open for business 

without restricting view into 

the gift shop or customer 

access. At the command of 

a smoke detector the large 

width opening is rapidly 

protected and the fire and 

life safety corridor provi-

sions are not compromised.

GIFT SHOP

“I-2” OCCUPANCY CORRIDOR

PATIENT
ROOM

PATIENT
ROOM

PATIENT
ROOM

PATIENT
ROOM
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CASE 2: Vertical Acting with Complying Swing Egress Door(s)

Incorporating the McKEON 

T5000 technology, the 

egress doors are complete-

ly concealed in the vertical 

space above, to close only 

in case of fire. “I-2” OCCUPANCY CORRIDOR

GIFT
SHOP
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CASE 3: Vertical Coiling without Egress

Egress is not required but 

a 2-hour fire rating is. This 

work station is left open 

during normal business 

hours. The protective as-

sembly is easily lowered 

and locked after hours. 

Completely automated, whether in fire or secu-

rity mode, any building occupant can operate 

the assembly.

“I-2” OCCUPANCY CORRIDOR

WORK
STATION
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CASE 4: Vertical Acting with Complying Swing Egress Door(s)

In this unique application, 

the McKEON T5000 tech-

nology, with integral code 

complying conventional 

egress doors, descends 

from the overhead space 

when the building goes 

into alarm. During normal 

business hours cafeteria 

patrons easily traverse the 

space from the corridor 

without obstruction.

“I-2” OCCUPANCY CORRIDOR

CAFETERIA SERVING AREA
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CASE 5: Side Acting Accordion with Complying Swing Egress Door

The McKEON accordion 

technology easily accom-

modates a conventional 

egress door.

“I-2” OCCUPANCY CORRIDOR

CAFETERIA SEATING AREA PATIO
SEATING
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CASE 6: Vertical Acting without Egress

In I-2 occupancies corridor 

walls are required to be 

smoke rated only (Section 

407.3). The SmokeFighter® 

D150 is an excellent re-

solve to minimal headroom 

space allowances. This 

hospital patient pharmacy 

is easily separated from the 

corridor with one of the lat-

est technologies offered by 

McKEON.

PATIENT PHARMACY

HOSPITAL CORRIDOR

SIMULATION
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CASE 7: Vertical Acting without Egress

In I-2 occupancies the 

corridor walls are required 

to be smoke rated only 

(Section 407.3). Section 

712.1.9 also instructs the 

design team that 2-story 

unprotected openings are 

not allowed in these same 

“I” occupancies. McKEON 

provides a unique solu-

tion to this challenge with 

the SmokeFighter® D150. 

This smoke rated curtain is 

deployable and will only close when the build-

ing goes into emergency alarm. During normal 

business hours the entire 2-story space is free 

of any visual obstacles.
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CASE 8: Vertical Acting without Egress

In this case study we will examine the requirements of the R-2 occupancy (con-

gregate living facility with more than 16 occupants) pertaining to corridor rating 

and vertical space allowances. All corridors are required to be constructed of 

fire rated walls with a minimum rating of 30 minutes (1020.1). Also, these “R” 

occupancies cannot have unprotected 2-story openings (712.1.9, #4). These 

requirements can be challenging when spacious open designs are desired. 

Because the opening protectives for these walls can be rated 20-minutes (716.5.3), the McKEON 

FireFighter® D200 is the perfect solution. Take a look, too, at CASE 9. It is right across the hall!

CASE 9: Vertical Acting without Egress
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Inquiry Discussion & Questions

A gift shop space is considered a potential fire 

hazard when it exceeds 500 square feet. Most 

designs will limit this space to 500 square feet 

or incorporate sheet rock, swing doors and wire 

glass to accommodate greater area spaces that 

open to the corridor. During a fire event, deployed 

wide-span opening protectives seal off large fuel 

load areas  – such as gift shops that exceed 500 

square feet – and protect building occupants who 

are moving through corridors. These assemblies 

can also serve as security doors when the gift 

shop is closed.

The following questions may be helpful in under-

standing pertinent challenges:

•  Do you desire to have a gift shop larger than 

500 square feet?

•  Even though a gift shop, larger than 500 

square feet, is not shown on Table 509 as an 

incidental use space … why is it required to be 

separated with 1-hour construction?

•  May I show you how McKEON can help you 

eliminate a closed-in appearance at the corri-

dor bordering gift shops exceeding 500 square 

feet in area?

Notes:
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Smoke Compartments 
– Healthcare
Section 407

The compartmentation 

requirements in these 

case studies are unique to 

hospital occupancies and 

are driven, for the most 

part, by means of egress 

provisions.

SMOKE COMPARTMENTATION

96 McKEON Fire Door Systems | A Guide to Code Compliance

Fire & Life Safety Concerns

The code allows patient rooms to be arranged in open suites. How-

ever, this type of arrangement supposes a low patient-to-staff ratio 

where the staff is directly responsible for the safety of the patients 

in the event of a fire. To ensure safety, small smoke compartments 

with short-distance egress to protected exits become critical.

Code Requirements

1.  Habitable rooms or suites in Group I-2 occupancies shall have 

an exit access door leading directly to a corridor.  (407.4.1)

2.  Care suites containing patient sleeping rooms shall not exceed 

7,500 square feet, sprinklered areas with automatic smoke de-

tection,10,000 square feet.  (407.4.4.5.1)

3.  Care suites containing other than patient sleeping rooms shall 

not exceed 12,500 square feet, sprinklered 15,000 square feet.  

(407.4.4.6.1)

4.  Any patient sleeping room, or any care suite that includes pa-

tient sleeping rooms, of more than 1,000 square feet shall have 

at least two exit access doors remotely located from each oth-

er.  (407.4.4.5.2)

5.  Any room or suite of rooms other than patient sleeping rooms 

of more than 2,500 square feet shall have at least two access 

doors remotely located from each other.  (407.4.4.6.2)

6.  Travel distance between any point and an exit access door in 

a room not located in a care suite shall not exceed 50 feet.  

(407.4.2)
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Design Solutions

CASE 1: Side Acting with Complying Swing Egress Door(s)

In this case study we find 

it difficult to maintain con-

tinuity with compartmenta-

tion when passing through 

corridors or other open 

areas with smoke partition 

walls. With the wide-span 

capabilities of the McKEON 

door assembly there is no 

compromise between build-

ing functionality and code 

compliance.

7.  Travel distance between any point in a suite 

of sleeping rooms shall not exceed 100 

feet, automatic smoke detection 125 feet.

(407.4.4.3)

8.  Vision panels are required in cross-corridor 

application of I-2 occupancies.  (709.5.1)

9.  Walls designed to create separate suites 

shall be construction as non-rated smoke 

partitions.  (407.4.4.2)

10.  Openings within smoke compartment walls 

that are not used to protect a vertical open-

ing or an exit are not required to have a fire-

rating but shall provide an effective barrier to 

limit the transfer of smoke. Also, these open-

ing protectives do not have to be self-closing.  

(Section 407.3.1)
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CASE 2: Side Acting Accordion with Complying Swing Egress Door

This side acting accordion 

offers conventional egress 

with a swing door attached 

to wide panels that provide 

a compact profile for less 

stack space.
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CASE 2: Vertical Acting without Egress

Designing care suites, particularly critical units in large hospitals, can be chal-

lenging when complying with restrictive smoke compartment provisions. The 

maximum area limit in care suites containing patient sleeping rooms with sprin-

klers and automatic smoke detection is 10,000 square feet. This case study 

features a critical suite that far exceeds these limits. The SmokeFighter® D150 

came to the rescue and provided necessary separation where head room was 

limited and side room would only allow for very discreet side guides.

SIMULATION
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Notes:

Inquiry Discussion and Questions

Often more desirable floor plans will be compro-

mised to accommodate smoke compartmenta-

tion requirements. Rooms become smaller, cor-

ridors often inhibited with opening protectives, 

nurses stations altered, etc. to create life-saving 

smoke free spaces. Most often these adjustments 

become routine without an understanding of wide 

span opening protective technology.

The following questions may be helpful:

•  May I show you how a smoke compartment 

separation can cross a corridor without com-

promising the space?

•  Did you know that a side acting accordion door 

can be used in a means of egress across a cor-

ridor regardless of the occupant load served?

•  Smoke compartments are no respecter of open 

spaces. Can I show you how you can span vir-

tually any distance without compromising the 

space?
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Smoke Barriers – 
Healthcare
Section 709

Smoke barriers divide ar-

eas of a building into sepa-

rate smoke compartments. 

These dividing walls allow 

building occupants time to 

be evacuated or relocated 

to other smoke compart-

ments. In other words, 

smoke barriers separate 

portions of buildings into 

areas of refuge capable of 

resisting the passage of 

smoke and fire for 1 hour. 

(Section 709)

SMOKE COMPARTMENTATION

McKEON Fire Door Systems | A Guide to Code Compliance  101

Fire & Life Safety Concerns

Smoke barriers are specifically required in I-2 (hospital) occupan-

cies due to the non-ambulatory status of the building occupants 

(Section 407.5). Usually these occupants require assistance and 

care when being evacuated or relocated during an emergency. 

There must be a protected area where these patients can be 

placed until safely evacuated from the building. Smoke barriers in 

Group I-2 occupancies provide this defend-in-place mechanism.

Code Requirements

The following five requirements designate the use of smoke barri-

ers in Group I-2 occupancies:

1.  Group I-2 occupancies are required to subdivide every story 

into smoke compartments with an area not more than 22,500 

square feet.  (407.5)

2.  Smoke compartments are to be divided using smoke barrier 

walls in accordance with Section 709.  (407.5)

3.  Smoke barriers are required to subdivide every story used by 

patients for sleeping or treatment with an occupant load of 50 

or more persons into at least two compartments.  (407.5)

4.  Travel distance in smoke compartments shall not exceed 200 

feet.  (407.5)

5.  Independent egress – A means of egress shall be provided 

from each smoke compartment created by smoke barriers 

without having to return through the smoke compartment from 

which means of egress originated.  (Section 407.5.2)
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Design Solutions

CASE 1: Side Acting Accordion with Power-assisted Egress

In this case study the intent 

is to add to an existing I-2 

occupancy a 9,700 square 

foot Critical Care Suite. The 

existing building construc-

tion type is IIIA with 21,324 

square feet and the desire 

is to have the new suite as open as possible to 

the existing hospital corridor system. The place-

ment of a smoke barrier wall at this new addi-

tion connection is a specific code requirement 

in order to fall within the 22,500 square foot 

limitation. With the use of the McKEON wide-

span labeled assembly approved for egress, the 

opening protective requirements are met without 

compromising the spacious clear open ambi-

ance desired.

SMOKE COMPARTMENTATION
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In order to accommodate an opening in a smoke barrier wall the following opening protective require-

ments must be met:

1.  Minimum fire rating of 20 minutes.  (Section 716.5.3 & Table 716.5)

2. Vision panels.  (709.5.1)
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CASE 3: Side Acting with Conventional Egress Door(s) & Vertical Acting with 
Complying Swing Egress Door(s)

These two very different 

technologies converge on 

the inside corner of the 

structure to complete the 

smoke barrier separation 

creating separate refuge 

area compartments. Op-

erating as duel function 

assemblies they are also 

located to separate the 

corridors from additional 

spaces.

SMOKE COMPARTMENTATION
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CASE 2: Vertical Coiling with Complying Swing Egress Door(s)

Regardless of the size of the space, smoke barriers must be maintained 

throughout the building. McKEON can easily protect these unusually large 

openings without compromising building ambiance.

“I-2” OCCUPANCY
CORRIDOR “I-2” OCCUPANCY

CORRIDOR

“I-2” OCCUPANCY
CORRIDOR

7-STORY
RADIOLOGY

TOWER

TRAUMA
EMERGENCY

WING
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Notes:

Inquiry Discussion & Questions

In principle, smoke compartmentation and smoke 

barrier separation are the same with minor differ-

ences. Smoke barriers are created using 1-hour 

rated walls (Table 716.5) and the separations 

are incurred at a minimum of 22,500 square feet. 

Smoke compartments are created using non-

rated smoke partitions and the separations are 

incurred at a minimum of 10,000 square feet in 

suites of sleeping rooms and 15,000 square feet 

in non-patient room areas. Smoke compartment 

applications occur in Group I-2 occupancies/hos-

pitals and smoke barrier applications occur in 

Group I-2 and/or Group I-3 occupancies/prisons.

Helpful questions for smoke barrier applications 

can be found in the smoke compartmentation 

case study.
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Storm Shelters
Section 423

Storm shelters can be 

constructed as separate 

detached buildings or as 

safe rooms within new or 

existing buildings. These 

types of structures are 

required to be designated 

hurricane shelters, tornado 

shelters or a combination 

thereof.

RESILIENT CONSTRUCTION

106 McKEON Fire Door Systems | A Guide to Code Compliance

Fire & Life Safety Concerns

International Building Code committee staff worked closely with 

the Federal Emergency Management Agency (FEMA), in particu-

lar consulting the FEMA 361 Standard, when creating a formal ICC 

safety standard for buildings constructed in high-wind-load areas 

where tornadoes and hurricanes are a prevalent threat.  The ICC 

500 Standard has been adopted and incorporated into Section 

423 of the code to provide safe areas of refuge from these storms.

* If you are uncertain of your location because of the level of detail and size of the map, or if you live on or near one of the delineation lines, use the highest adjacent wind zone.
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Code Requirements 

Section 423.3 Critical emergency operations. 
In areas where the shelter design wind speed for 

tornadoes in accordance with Figure 304.2(1) of 

ICC 500 is 250 MPH, 911 call stations, emergen-

cy operation center and fire, rescue, ambulance 

and police stations shall have a storm shelter 

constructed in accordance with ICC 500.

Exception: Buildings meeting the requirements 

for shelter design in ICC 500.

Section 423.4 Group E occupancies. In areas 

where the shelter design wind speed for tor-

nadoes is 250 MPH in accordance with Figure 

304.1(1) of ICC 500, all Group E occupancies 

with an aggregate occupant load of 50 or more 

shall have a storm shelter constructed in accor-

dance with ICC 500. The shelter shall be capable 

of housing the total occupant load of the Group 

E occupancy.

Exceptions: 

1. Group E day care facilities

2.  Group E occupancies accessory to places of 

religious worship

3.  Buildings meeting the requirements for shel-

ter design in ICC 500

Design Solutions

In the case studies that follow the McKEON SafeSpace™ 500 is featured – an opening protective that 

complies with the stringent requirements of FEMA 361. Specifically passing the ASTM E1886 based 

missile impact test and withstanding wind pressures at 240 psf in accordance with ASTM E330, de-

signers can now create large openings in exterior walls of ICC 500 compliant structures or compliant 

spaces within structures. Please note: When required the SafeSpace 500 can be labeled with a UL 

10B 3-hour fire rating and UL 1784 smoke rating, the SafeSpace 500F model.

Missile impact test proves ability to withstand wind-borne 
debris from a hurricane or tornado.

The SafeSpace 500 was subjected to both a positive and a 
negative 255 mph wind load.

122



RESILIENT CONSTRUCTION

108 Resilient Construction | Storm Shelters

CASE 1: Vertical Coiling without Egress

This elementary school cafeteria addition was required to comply with the 

FEMA 361/ICC 500 provisions. Without the SafeSpace™ 500 the three large 

window openings in the front of the structure would not have been possible. 

The cafeteria entrances would have been limited to small swing door openings 

and the space would have had to be artificially lit. The casual observer would 

not know this addition is tornado safe, it looks like a typical school multi-pur-

pose cafeteria!
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CASE 2: Vertical Coiling without Egress

Located within the 250 MPH wind zone, a two-story summer camp facility 

turned the lower level into a storm shelter. With SafeSpace™ 500 technology 

the structure is compliant without sacrificing natural light and appearance.
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CASE 3: Vertical Coiling without Egress

Similar to the previous cases, this beautiful library in the Ida Freeman Elemen-

tary School is also a tornado shelter. Thanks to SafeSpace™ 500 technology 

large windows and storefront doors let in plenty of daylight. It is easy to imagine 

that this area is simply a spacious, inviting area for reading and learning.
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Notes:

Inquiry Discussion and Questions

Often design teams struggle with creating storm 

shelters because the code seems to allow open-

ings no larger than the typical ICC 500 rated 

swing doors. Rolling steel assemblies that are 

FEMA 361/ICC 500 compliant offer design flex-

ibility and allow the space to meet the require-

ments of a resilient structure. When incorporat-

ing a storm shelter into a typical non-FEMA rated 

structure this same design flexibility is available 

with the SafeSpace™ technology because in 

most cases the separation walls are required to 

be fire and smoke rated as well.

The following questions may be helpful:

•  Are you concerned the structure under design 

will look like a “prison” when the requirements 

of ICC 500 or FEMA 361 are a part of your 

design?

•  Did you know that if your jurisdiction is the re-

cipient of FEMA funding, it is possible that as-

sociated construction may have to follow the 

FEMA 361 guidelines?

•  Do you know if the area wherein you are de-

signing an E occupancy or emergency opera-

tions facility structure is under the provisions of 

FEMA 361 or ICC 500?
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114 Definitions | Fire Walls

Fire Walls – Section 706
Definition 

A fire-resistance-rated wall having protected 

openings, which restricts the spread of fire and 

extends continuously from the foundation to or 

through the roof, with sufficient structural stabil-

ity under fire conditions to allow collapse of con-

struction on either side without collapse of the 

wall.  (202)

Fire Ratings:  (Table 706.4)

2-hour

3-hour

4-hour

Opening Protection:  (706.8)

Non-sprinklered buildings – Openings shall not 

exceed 156 square feet and the aggregate width 

of openings shall not exceed 25 percent of the 

length of the wall.

Sprinklered buildings – Openings may exceed 

156 square feet but the aggregate width of all 

openings shall not exceed 25 percent of the 

length of the wall.

Design Notes

•  Each portion of a building separated by one or 

more fire walls shall be considered a separate 

building.  (503.1)

•  Where a fire wall separates occupancies that 

are required to be separated by a fire barrier 

wall, the most restrictive requirements of each 

separation shall apply.  (706.1)

•  Regardless of the rating of the opening pro-

tective, fire walls cannot have openings that 

exceed 25 percent of the length of the wall. 

(706.8)

•  Fire walls constructed as party walls shall NOT 

have openings.  (706.1.1)

Applications

•  Exceeding area allowances  (Tables 504.3, 

504.4, 506.2)

• Horizontal Exits  (1026)
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Fire Barriers – Section 707
Definition

A fire-resistance-rated wall assembly of materi-

als designed to restrict the spread of fire in which 

continuity is maintained.  (202)

Fire Ratings:  (Tables 716.5; 707.3.10)

1-hour

2-hour

3-hour

4-hour

Opening Protection

Non-sprinklered Buildings – Openings shall be 

limited to a maximum aggregate width of 25 per-

cent of the length of the wall, and the maximum 

area of any single opening shall not exceed 156 

square feet.  (707.6)

Sprinklered Buildings – Openings may exceed 

156 square feet but must be limited to a maxi-

mum aggregate width of 25 percent of the length 

of the wall, unless the opening protective assem-

bly has been tested in accordance with ASTM 

E119 and has a minimum fire-resistance rating 

not less than the fire-resistance rating of the wall.  

(707.6 Exceptions #1 & #3)

Design Notes

•  A fire barrier may have an opening exceed the 

25 percent rule if the building is sprinklered 

and the opening protective assembly is tested 

under the provisions of ASTM E-119. As seen 

below, most fire-rated walls used in building 

design will fall under Section 707, Fire Barrier 

Walls.

Applications

• Shaft Enclosures  (713.4)

• Interior Exit Stairways  (1023.1)

• Exit Passageways  (1024.3)

• Horizontal Exits  (1026.1)

• Atriums  (404.6)

• Incidental Use Areas  (Table 509)

• Control Areas  (414.2.4)

• Separated Occupancies  (Table 508.4)

• Fire Areas  (Table 707.3.10)

• Enclosures for Exit Access Stairways  (713.4)
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Fire Partitions – Section 708
Definition

A vertical assembly of materials designed to re-

strict the spread of fire in which openings are pro-

tected.  (202)

Fire Ratings  (708.3)

1-hour

1/2-hour  (708.3, Exceptions #1 & #2) 

Opening Protection

Opening protectives in fire partitions shall have 

a minimum fire rating of 20 minutes and a maxi-

mum of 45 minutes (Table 716.5) and shall be 

smoke tested under UL 1784.  (716.53)

Design Notes

•  Most rated corridor walls fall into this category.  

(708.1 and Table 1020.1)

•  Typically corridor walls are not required to be 

rated unless the structure is non-sprinklered.

(Table 1020.1)

Applications

•  Separation walls as required by Section 420.2 

for Groups I-1, R-1, R-2 and R-3  (708.1, Item 

#1)

•    Egress balconies as required by Section 

1019.2  (708.1, Item #5)

•  Walls separating tenant spaces in covered 

mall buildings as required by Section 402.4.2.1

(708.1, Item #2)

•  Corridor walls as required by Section 1020.1 

(708.1, Item #3)

•  Elevator lobby separation as required by Sec-

tion 3006.2  (708.1, Item #4)
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Smoke Barriers – Section 709
Definition

A continuous membrane, either vertical or hori-

zontal, such as a wall, floor, or ceiling assembly 

that is designed and constructed to restrict the 

movement of smoke.  (202)

Fire Ratings  (709.3)

1-hour

Opening Protection

Opening protectives in smoke barriers shall have 

a minimum 20 minute fire rating and UL 1784 

smoke test rating.  (Table 716.5)

Design Notes

•  Door assemblies in cross-corridor smoke bar-

riers of I-2 Occupancies (Hospitals) shall have 

vision panels.  (709.5.1)

•   Smoke barriers constructed of minimum 

0.10-inch-thick steel in I-3 Occupancies (Jails 

& Prisons) are not required to be 1-hour rated.  

(709.3)

Applications

In I-2 Occupancies (Hospitals) smoke barriers 

are required to subdivide every story used by pa-

tients for sleeping or treatment. (407.5) As per 

the following:

•  50 or more persons / minimum 2 smoke com-

partments

•  Each compartment cannot exceed 22,500 

square feet

•  Travel distance shall not exceed 200 feet to a 

smoke barrier door

In I-3 Occupancies (Jails & Prisons) smoke bar-

riers are required to divide every story occupied 

by residents for sleeping. (408.6) As per the fol-

lowing:

•  50 or more persons / minimum 2 smoke com-

partments

•  Maximum number of residents in any smoke 

compartment is 200

•  Travel distance to any exit access component 

shall not exceed 150 feet

•  Travel distance to any smoke barrier door shall 

not exceed 200 feet
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Smoke Partitions – Section 710
Definition

A partition constructed to limit the transfer or pas-

sage of smoke.  (710.4)

Fire Ratings  (710.3)

Non-rated

Opening Protection

Door assemblies shall be UL 1784 tested and 

self closing by smoke detection.  (710.5.2)

Design Notes

•  Corridor walls in an I-2 Occupancy (Hospi-

tal) shall be constructed as Smoke Partitions.  

(407.3 & 710)

Applications

•  Corridor walls of I-2 Occupancies (Hospitals) 

(407.3)

• Elevator Lobbies  (3006.3, Item #2)

•  Separation of care suites in Group I-2 Occu-

pancies  (407.4.4.2)

133



International Building 
Code, 2018
Means of Egress (AC8800 Series)

1010.1.2 Door Swing. Egress doors shall be 

side-hinged swinging.

Exceptions:

6.  In other than Group H occupancies, hori-

zontal sliding doors complying with Section 

1010.1.4.3 are permitted in a means of egress.

1010.1.4.3 Special purpose horizontal sliding 
accordion or folding doors. In other than Group 

H occupancies, horizontal sliding doors permit-

ted to be a component of a means of egress in 

accordance with Exception 6 to Section 1008.1.2 

shall comply with all of the following criteria:

1.  The doors shall be power operated and shall 

be capable of being operated manually in the 

event of power failure.

2.  The door shall be openable by a simple meth-

od from both sides without special knowledge 

or effort.

3.  The force required to operate the door shall 

not exceed 30 pounds (133 N) to set the door 

in motion and 15 pounds (67 N) to close the 

door or open it to the minimum required width.

4.  The door shall be openable with a force not to 

exceed 15 pounds (67 N) when a force of 250 

pounds (1100 N) is applied perpendicular to 

the door adjacent to the operating device.

5.  The door assembly shall comply with the ap-

plicable fire protection rating and, where rat-

ed, shall be self-closing or automatic closing 

by smoke detection in accordance with Sec-

tion 716.5.9.3 and shall be installed in accor-

dance with NFPA 80 and shall comply with 

Section 716.

6.  The door assembly shall have an integrated 

standby power supply.

7.  The door assembly power supply shall be 

electrically supervised.

8.  The door shall open to the minimum required 

width within 10 seconds after activation of the 

operating device.
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120 Resources

NFPA 101 Life Safety 
Code, 2018
Means of Egress

7.2.1.4 Swing and Force to Open

7.2.1.4.1.4a, b, c Special-purpose horizontally 

sliding accordion or folding door assemblies 

complying with 7.2.1.14 shall be permitted.

7.2.1.14 Special-Purpose Horizontally Slid-
ing Accordion or Folding Door Assemblies.
Special-purpose horizontally sliding accordion or 

folding door assemblies shall be permitted in a 

means of egress, provided that the following cri-

teria are met:

1.  The door leaf is readily operable from either 

side without special knowledge or effort.

2.  The force that, when applied to the operating 

device in the direction of egress, is required to 

operate the door leaf is not more than 15 lbf 

(67 N).

3. The force required to operate the door leaf in 

the direction of door travel is not more than 

30 lbf (133 N) to set the leaf in motion and is 

not more than 15 lbf (67 N) to close the leaf or 

open it to the minimum required width.

4.  The door leaf is operable using a force of not 

more than 50 lbf (222 N) when a force of 250 

lbf (1100 N) is applied perpendicularly to the 

leaf adjacent to the operating device, unless 

the door is an existing special-purpose hori-

zontally sliding accordion or folding exit ac-

cess door assembly serving an area with an 

occupant load of fewer than 50.

5.  The door assembly complies with the fire pro-

tection rating, if required, and, where rated, 

is self-closing or automatic-closing by means 

of smoke detection in accordance with 7.2.1.8 

and is installed in accordance with NFPA 80, 

Standard for Fire Doors and Fire Windows.

INTERTEK Code Compliance Research Report
CCRR 1086
For access to this report:

• Download from the Intertek website: intertek.com/building/ccrr/

• Download from the McKEON website: mckeondoor.com
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International Building 
Code, 2021
202 Definitions, 716 Opening Protectives, 
Referenced Standards
The development and final vote of the following 

code sections have been completed and will be 

published in the 2021 edition of the IBC:

Section 202 Definitions

FIRE PROTECTIVE CURTAIN ASSEMBLY. An 

assembly consisting of a fabric curtain, bottom 

bar, guides, coil, operating and closing system.

Section 716 Opening Protectives

716.4 Fire protective curtain assembly. Ap-

proved fire protective curtain assemblies shall be 

constructed of any materials or assembly of com-

ponent materials tested without hose stream in 

accordance with UL 10D, and shall comply with 

Sections 716.4.1 through 716.4.3.

716.4.1 Label. Fire protective curtain assemblies 

used as opening protectives in fire rated walls 

and smoke partitions shall be labeled in accor-

dance with 716.2.9.

716.4.2 Smoke and draft control. Fire protec-

tive curtain assemblies used to protect openings 

where smoke and draft control assemblies are 

required shall comply with Section 716.2.1.4.

716.4.3 Installation. Fire protective curtain as-

semblies shall be installed in accordance with 

NFPA 80.

Referenced Standards

UL 10D-17, Standard for Fire Tests of Fire Pro-

tective Curtain Assemblies (shown below)

INTRODUCTION

1 Scope

1.1 These requirements cover the evaluation of fire-protective curtain assemblies intended to provide
supplemental, passive fire protection as part of an engineered fire protection system. Fire-protective
curtain assemblies are horizontally or vertically oriented. Horizontally or vertically oriented fire-protective
curtain assemblies provide nonstructural separation only, and are not intended to be substituted for
structural hourly rated partitions or opening protectives that have been tested for fire endurance and hose
stream performance.

SEPTEMBER 29, 2017FIRE TESTS OF FIRE-PROTECTIVE CURTAIN ASSEMBLIES - UL 10D4
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McKEON FireFighter® 
Egress Feature

Code Requirements

Section 1010.1.2 Door Swing. Egress doors shall be of the 

pivoted or side-hinged swinging type.

The FireFighter egress door includes a hinged bottom bar 

located at 90 degrees to the fabric so that when the fabric is 

pushed to the open position both bottom bar and fabric eas-

ily swing providing complying egress width to allow building 

occupants to exit. 

All FireFighter models that 

incorporate the egress 

feature can be placed in 

a required path of egress. 

Compliance with the crite-

ria detailed in IBC Chap-

ter 10, Means of Egress 

means building occupants 

can easily exit through this 

unique curtain assembly 

regardless of its applica-

tion in the building.
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Section 1010.1.1 Size of doors. The required capacity of each door opening shall be suf-

ficient for the occupant load thereof and shall provide a minimum clear opening width of 32 

inches (813 mm) … The minimum clear opening height of doors shall be not less than 80 

inches (2032 mm). 

The following photo/dimensions and table will help you determine compliance with this code 

requirement.

Product
Opening Height 

from Floor
Opening (swing) 

Force (LBF)
Opening  

Dimensions

Fire & Smoke 
Curtain

18" Less than 1/2 lbf 36"

Fire & Smoke 
Curtain

36" Less than 1/2 lbf 22 1/2"

Fire & Smoke 
Curtain

54" Less than 1/2 lbf 20"

Fire & Smoke 
Curtain

72" Less than 1/2 lbf 12"

Fire & Smoke 
Curtain

84" Less than 1/2 lbf 6"

Flexible Fabric Door Compliance Test

Force A (LBF) Opening force to set egress in motion, hook 
& loop ripped open

26

Force B (LBF) Swing force to swing egress door to fully 
open position

0.5

Force C (LBF) Force required to hold egress door in the 
fully open 90 position

4

Height 34"

ADA Notes:
-  Doors designated as fire doors must have the minimum opening force  

allowed by the local authority.
- Interior accessible doors should require no more than 5 lbs. of force to open.
- Threshold cannot be higher than 1/2 inch at accessible doors.

Section 1010.1.3 Door opening force … the door latch shall release when subjected to a 15-pound 

(67 N) force. The door shall be set in motion when subjected to a 30-pound (133 N) force. The door 

shall swing to a full-open position when subjected to a 15-pound (67 N) force. 

The following test data confirms that the FireFighter egress feature complies with these requirements.

1

2
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44 Sawgrass Drive
Bellport, NY 11713
Phone: 800-266-9392
Fax: 631-803-3030
Email: info@mckeondoor.com
www.McKeonDoor.com

© McKeon Rolling Steel Door Co., Inc.
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File Attachments for Item:

ER-2 Fire Door Systems for Vertical Opening Separations (McKeon Door - OBOA/ODPCA 

Conference)

All Certifications (2 hours)

Staff Notes:  Slides are chapter 3 and the appendix of the attached book.  Based on 2021 code, 

not recommended for approval.

Committee Recommendation:
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Vertical Opening Protection, 2 hours, BBS 2021-XXX, McKeon Door, David Dodge 
a. (Certifications; BI, BO, BPE, EPE, ESI, FPI, FPPE, LPE, MPE, MI, MechPE, NRIU, PI, PPE, RBI, 

RBO, REPE, RIUI, RMI, RPE, RPI, application for course will be submitted by McKeon to 
OBBS) 

b. Outline; Course will provide building code information (updated to 2018 IBC) Perhaps 
the most challenging aspect of building design for both the design team and the 
regulatory official is that of vertical spaces in structures.  These include Atriums, Interior 
Exit Stairways, Exit Access stairways, Escalator Openings & Draft Curtains, 2-story 
Openings and NFPA 101 regulated Convenience Openings and Communicating 
Spaces.  This 2-hour session will discuss the often mis-understood principles that guide 
their design and approval. 
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CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD 

OF BUILDING STANDARDS CERTIFICATIONS 

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The 
courses may be used for the attainment of goals that are connected with technical and professional development as they 
relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction 
pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the 
responsibilities of the certification for which credit is being requested. 

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure 
regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the 
class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is

recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.  
Advertising shall not disclose improper approval information to the public. 

Course sponsors/co-sponsors: provide participants a certificate of completion containing the following information: 
name of participant, title of approved courses, BBS approval #, BBS approved certifications, date of the continuing 
education program, number of approved credit hours awarded and signature of authorized sponsor or instructor. 

Anyone or any organization administering an approved course shall provide the Board with advanced written information 
on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the 
course with the name of course, date, and location. 

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the 
Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The 
sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the 
course. 

Board approval: Remains in effect through the calendar year of approval.  The course may be renewed administratively 
by sponsor application in subsequent years so long as it references current codes and standards Upon the Board’s
adoption of a new edition of the codes, course sponsors must update their course and submit to the Board for approval. 
The Board does not grant retroactive approval for courses presented prior to approval date. 

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing 
surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual 
equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the 
training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees; 
non-smoking in the training room; sound controlled so that outside noise will not interfere with the training. 

Ohio Board of Building Standards 
6606 Tussing Road 
PO Box 4009 
Reynoldsburg, OH 43068-9009 U.S.A. 

Gerald O. Holland, Chairman 

 An Equal Opportunity Employer and Service Provider 

 614 | 644 2613 
     Fax 614 | 644 3147 

  TTY/TDD 800 | 750 0750 
 www.com.ohio.gov 143
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 APPLICATION 

COURSE INFORMATION: 

Course Title: 

       New Course Submittal: Update Course:   Prior Approval Number: 
Purpose and Objective:

Number of Instructional Contact Hours that can be obtained upon completion: 

If Multi-Session, Number of Instructional Contact Hours Per Session:     

Program Applicable for the Following Participants: 

  Building Official  Master Plans Examiner  Building Inspector  Fire Protection Inspector  Mechanical Inspector  
Plumbing Inspector     

Non-Res IU Inspector 
Building Plans Exam.
Plumbing Plans Exam.     
Electrical Plans Exam.      
Mechanical Plans Exam. 
Fire Protect. Plans Exam.

  Res Building Official   Res Plans Examiner  Res Building Inspector  Res Mechanical Inspector  Res IU Inspector 

Electrical Safety Inspectors 
Location of ESI Course:      Date(s) of ESI Course(s): 

SUBMITTAL CHECKLIST:  Make Sure all of the Following Information is Submitted: 
Check 

Off 
Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone 
Course Sponsor: Organization sponsoring or requesting the program (if any) 
Course Title: Name of course (related to content) 
Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed 
Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs) 
Participants: Check off each certification for which credit is requested (for which course relates to certification) 
Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered 
Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available 
Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications 
Test Materials: Copy of quizzes or tests to be given
Completed Application: 

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date. 

Board of Building Standards

FOR 

Continuing Education 
Course Approval 

Continuing education programs approved for 
education credit by the Ohio Board of 
Building Standards may be used for 
compliance with certification requirements 
related to code enforcement, plan review, and 
inspection responsibilities.  The credit is to be 
used to renew the certifications issued by the 
Ohio Board of Building Standards pursuant to 
section 3781.10(E) ORC. 

6606 Tussing Road, P.O. Box 4009 
Reynoldsburg, Ohio 43068-9009 

(614) 644-2613  Fax: (614) 644-3147  
dic.bbs@com.state.oh.us 

www.com.state.oh.us/dic/dicbbs.htm 

COURSE SUBMITTER: 

Course Submitter: 
Organization:  
Address: 
City:     State:        Zip: 
E-Mail: 
Telephone: Fax: 
Course Sponsor:

(Contact Name)

(Organization/Company) 

(Include Room Number, Suite, etc.) 

BBS 81028110 Form: 1526 

David Dodge

McKeon Door Company

44 Sawgrass Drive,

Bellport NY 11713

ddodge@mckeondoor.com

801-471-7210

McKeon  Door

Fire Door Systems for Vertical Opening Separations (Atriums &, exit stairs), and Corridor Separation for healthcare

BBS2017-138
Provide building code information (updated to the 2018 IBC) on fire doors and their role in vertical shafts such as Atriums,

Exit stairways, escalator vertical openings, and draft curtains. Provide information on fire rated doors utilized in health care corridors.

NOTE:  We are simply splitting the original approved course into two 2-hour courses.  Please see attached pdf workbook that each attendee will receive as party of the course materials.

The PPT slides for this course duplicate the textbook as found Chapter 3 and the Appendix pages.

(2) hour

X

X
X
X
X
X
X
X
X
X

X

✔

✔
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David L. Dodge, CSI, CDT 
VICE PRESIDENT, BUSINESS AND CODE DEVELOPMENT 

 
David has been involved in the construction industry since 1975. With 
an extensive background in project estimating and management and 
a bachelor’s degree in business management, David soon realized a 
great deal of success in building product marketing and sales. Within 
this venue he found his passion – building code development and 
architectural design compliance. Since 1988, he has assisted 
architectural firms in understanding and implementing the provisions 
of the model codes as they pertain to fire and life safety. His particular 
focus is on the fire door industry, promoting cutting edge technology 
to resolve code compliance challenges. 

David is a corporate member of the International Code Council (ICC) 
and earned his Construction Document Technologist (CDT) from the 
Construction Specifications Institute. He has served on several ICC 
committees, both local, regional and national, for the adoption and 
implementation of the International Building Code throughout the US. 
He is a recognized speaker and instructor, teaching the fire and life 
safety provisions of the model codes to design professionals and 
regulatory officials. David is a certified CEU instructor under the ICC 
Education Provider program. As part of the McKeon Door Company 
team David draws on his 30-plus years of experience in the building 
code arena when assisting design professionals and product 
representatives with code and design compliance challenges. 
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Introduction
THE INTERNATIONAL BUILDING CODE has been widely ac-

cepted in the United States and is recognized as a uniform code 

addressing the design and installation of building systems with 

performance-based requirements. The current International Build-

ing Code has been developed over the last two decades through 

the extensive work and efforts of code enforcement personnel or-

ganized at both local and national levels under the direction of the 

International Code Council. A vital part of the development of the 

building code is the involvement of industry and nationally recog-

nized organizations with interests in building product development 

and the protection of public health, safety and welfare.

McKEON develops and manufactures numerous fire and smoke 

rated assemblies that function as wide-span opening protectives. 

These building products enter the marketplace specifically to as-

sist design professionals and code enforcement personnel in 

satisfying open design without compromising fire and life safety 

requirements. This document is formatted to present the building 

code as it pertains to the use of opening protectives; first, recite 

specific prescriptive code requirements, second, performance-

based language in laymen’s terms for common sense understand-

ing, and third, illustrate product case studies presented as design 

solutions to frequently approached complex code application chal-

lenges. The building code interpretations found herein represent 

the opinion and experience of the preparer, intended only to assist 

the reader in recognizing and understanding the potential use and 

application of McKEON fire and smoke rated opening protective 

assembly products.

Fire Door Systems: A Guide to Code Compliance

THIS EDITION of Fire Door 

Systems, A Guide to Code 

Compliance is based on 

the 2018 IBC with inserts 

from the “Group A” por-

tion of the 2021 IBC code 

development cycle. The 

insertions reflect code 

changes that have been 

approved by the voting 

membership in both the 

general sessions and the 

subsequent on-line voting 

forum, and will be pub-

lished in the next printing 

of the IBC. 

151



152



 

Elevator
Separation
Elevator Lobbies & Hoistway Protection

Elevator Smoke & Draft

1

McKEON ®

153



ELEVATOR SEPARATION

Elevator Lobbies & 
Hoistway Protection
Section 3006

Hoistway protection is 

designed to isolate fire, 

smoke, heat and toxic 

gases or fumes from 

migrating floor to floor 

through vertical hoistways 

in multi-story structures.  

There are two fundamen-

tal methods prescribed in 

this code section – eleva-

tor lobbies or protection at 

the point of access to the 

elevator car.

2 McKEON Fire Door Systems | A Guide to Code Compliance

Fire & Life Safety Concerns

Elevator shafts are the most common inter-connecting vertical 

shafts in multi-story buildings. These shafts become conduits for 

fire, heat, smoke and other toxins between the fire floor(s) and ad-

ditional floors.

Code Requirements

3006.1 General. Elevator hoistway openings and enclosed eleva-

tor lobbies shall be provided with the following:

1.  Where hoistway opening protection is required by Section 

3006.2, such protection shall be in accordance with Section 

3006.3.

2.   Where enclosed elevator lobbies are required for underground 

buildings, such lobbies shall comply with Section 405.4.3.

3.   Where an area of refuge is required and an enclosed elevator 

lobby is provided to serve as an area of refuge, the enclosed 

elevator lobby shall comply with Section 1009.6.

4.  Where fire service access elevators are provided, enclosed 

elevator lobbies shall comply with Section 3007.6.

5.  Where occupant evacuation elevators are provided, enclosed 

elevator lobbies shall comply with Section 3008.6.

3006.2 Hoistway opening protection required. Elevator hoist-

way door openings shall be protected in accordance with Section 

3006.3 where an elevator hoistway connects more than three sto-

ries, is required to be enclosed within a shaft enclosure in accor-

dance with Section 712.1.1 and any of the following conditions 

apply:
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Elevator Separation | Elevator Lobbies & Hoistway Protection 3

1.  The building is not protected throughout with 
an automatic sprinkler system in accordance 
with Section 903.3.1.1 or 903.3.1.2.

2.  The building contains a Group I-1 Condition 
2 occupancy.

3.  The building contains a Group I-2 occupancy.

4. The building contains a Group I-3 occupancy.

5.  The building is a high rise and the elevator 
hoistway is more than 75 feet (22 860 mm) 
in height.  The height of the hoistway shall be 
measured from the lowest floor to the high-
est floor of the floors served by the hoistway.

Exceptions:

1.  Protection of elevator hoistway door open-
ings is not required where the elevator 
serves only open parking garages in accor-
dance with Section 406.5.

2.  Protection of elevator hoistway door open-
ings is not required at the level(s) of exit dis-
charge, provided the level(s) of exit discharge 
is equipped with an automatic sprinkler sys-
tem in accordance with Section 903.3.1.1.

3.  Enclosed elevator lobbies and protection of 
elevator hoistway door openings are not re-
quired on levels where the elevator hoistway 
opens to the exterior.

3006.2.1 Rated Corridors. Where corridors are 
required to be fire-resistance rated in accordance 
with Section 1020.1, elevator hoistway openings 
shall be protected in accordance with Section 
3006.3.

3006.3 Hoistway opening protection. Where 
Section 3006.2 requires protection of the eleva-
tor hoistway door opening, the protection shall 
be provided by one of the following:

1.  An enclosed elevator lobby shall be provided 
at each floor to separate the elevator hoist-

way shaft enclosure doors from each floor 
by fire partitions in accordance with Section 
708.  In addition, doors protecting openings 
in the elevator lobby enclosure walls shall 
comply with Section 716.5.3 as required for 
corridor walls. Penetrations of the enclosed 
elevator lobby by ducts and air transfer open-
ings shall be protected as required for corri-
dors in accordance with Section 717.5.4.1.

2.  An enclosed elevator lobby shall be provided 
at each floor to separate the elevator hoist-
way shaft enclosure doors from each floor by 
smoke partitions in accordance with Section 
710 where the building is equipped with an 
automatic sprinkler system installed in accor-
dance with Section 903.3.1.1 or 903.3.1.2.  
In addition, doors protecting openings in the 
smoke partitions shall comply with Sections 
710.5.2.2, 710.5.2.3 and 716.5.9. Penetra-
tions of the enclosed elevator lobby by ducts 
and air transfer openings shall be protect-
ed as required for corridors in accordance 
with Section 717.5.4.1. Note: Smoke parti-
tions as defined in Section 710.3 are not re-
quired to be fire rated. The doors located in 
smoke partition walls referenced in Section 
710.5.2.2 are required to be UL 1784 labeled 
as smoke & draft control assemblies. 

3.  Additional doors shall be provided at each 
elevator hoistway door opening in accor-
dance with Section 3002.6.  Such door shall 
comply with the smoke and draft control door 
assembly requirements in Section 716.5.3.1 
when tested in accordance with UL 1784 
without an artificial bottom seal.

4.  The elevator hoistway shall be pressurized 
in accordance with Section 909.21.

3006.4 Means of egress. Elevator lobbies shall 
be provided with at least one means of egress 
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4 Elevator Separation | Elevator Lobbies & Hoistway Protection

complying with Chapter 10 and other provisions in this code. Egress through an elevator lobby shall 
be permitted in accordance with Item 1 of Section 1016.2.

Design Solutions

A diverse line-up of McKEON door assemblies can easily accommodate wide-span open-

ings, radius applications, and egress.

CASE 1: Side Acting Accordion with Power-assisted Egress

In the first case study, there 

is no headroom and side 

stacking space is limited. 

The McKEON bi-parting 

accordion fire door technol-

ogy stepped up to meet the 

demand of hi-end design 

without compromising 

specific code requirements 

including conforming side 

acting accordion fire door 

egress acceptance.

ELEVATOR LOBBY
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CASE 2: Side Acting Accordion with Complying Swing Egress Door & 
Vertical Acting with Complying Swing Egress Door(s)

This case study includes 

both a side acting accordi-

on with conventional egress 

elevator lobby separation 

and a vertical acting with 

conventional egress smoke 

barrier opening protective.
ELEVATOR

LOBBYCORRIDOR

SMOKE
BARRIER

157



6 Elevator Separation | Elevator Lobbies & Hoistway Protection

ELEVATOR SEPARATION

CASE 3: Side Acting Accordion with Power-assisted Egress

The side acting accordion 

technology will accommo-

date custom radius ap-

plications as well as serve 

as the primary means of 

egress from the space.
ELEVATOR

LOBBY
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ELEVATOR SEPARATION

CASE 4: Vertical Acting with Multiple Complying Swing Egress Doors

This project introduces the 

use of fire protective curtain 

assemblies that have been 

approved in accordance 

with the current editions of 

the model buildings codes 

(see IBC Section 3006.3, 

Item #2. Specific reference 

to this technology is now approved as opening protectives without hose stream 

performance [UL 10D 20-minute fire rated] for publication in the 2021 edition of 

the IBC [See Appendix, Resource IBC 2021]).

RAMP

LOBBY

UP
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ELEVATOR SEPARATION

CASE 5: Vertical Acting without Egress

For the same reasons of 

acceptance explained in 

CASE 4, Fire Protective 

Curtain Assemblies satis-

fied two code compliance 

challenges in this design. 

Even though an elevator 

lobby is not necessarily 

required on the level of exit 

discharge in a sprinklered 

building, this separation 

takes on the form of a lobby 

since it protects the remain-

ing structure from the verti-

cal features of the building. 

Egress is not required 

though the fire protective curtain due to exiting out of the lobby or separated 

space through the main entrance. 

Specific reference to this technology is now approved as opening protectives 

without hose stream performance (UL 10D 20-minute fire rated) for publication 

in the 2021 edition of the IBC (See Appendix, Resource IBC 2021).

BUILDING ENTRANCE

LOBBY

CORRIDOR
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ELEVATOR SEPARATIONELEVATOR SEPARATION

Inquiry Discussion & Questions

There has been much discussion in the regula-

tory arena about the purpose and usefulness of 

the elevator lobby. It can be argued the lobby is 

a dual application fire and life safety component 

of the structure, a barrier against smoke migra-

tion in and out of the vertical shaft as well as an 

area of refuge for building occupants. These fun-

damental occupant safety features are tempered 

with sprinkler exceptions but consistently remain 

as salient provisions each code development 

cycle.  

If there is a trend in preference it appears to 

be for more passive redundant protection sur-

rounding the elevator shaft rather than less. For 

example, the code requirements outlined in this 

application study include several sprinkler ex-

ceptions that allow the elimination of the eleva-

tor lobby for normal-use passenger elevators in 

Section 3006. However, once the building goes 

into alarm, Section 3007 Fire Service Access El-

evator and Section 3008 Occupant Evacuation 

Elevators do not allow the same exceptions. Not 

only are lobbies required in these two applica-

tions, with no exemptions, each lobby must be 

fully fire and smoke rated with prescribed physi-

cal size requirements. Interestingly, in a fire event 

the elevator often becomes an integral part of the 

means of egress system. 

Elevator lobbies can be considered a viable 

choice based on three premises. Let’s use the 

layout as diagrammed in Case Study #2 as an 

example. First, from a design ambiance perspec-

tive, it is cumbersome to provide independent 

separation at the point of each elevator car to 

simply eliminate the lobby. The space would cer-

tainly be interrupted at each elevator car open-

ing. A single separation creating a full space lob-

by would have less impact on the overall design.

Secondly, a single separation opening protective 

is clearly less costly than multiple systems locat-

ed at each car opening. The third and perhaps 

the most important consideration is fire and life 

safety. By creating a conforming full space lobby 

we stop smoke and heat from penetrating the 

shaft, and provide an area of refuge for building 

occupants. In other words, rather than provide 

closures at each individual point-of-access loca-

tion to the elevator car, why not create an eleva-

tor lobby that is unobstrusive, costs less and will 

adequately serve as an area of refuge.
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Elevator 
Smoke & Draft
Section 3006.3

Elevator car doors are typ-

ically fire-rated but cannot 

comply with smoke and 

draft requirements. Smoke 

& draft rated assemblies 

eliminate the passage of 

smoke and are usually 

located at the point of ac-

cess to an elevator car as 

an alternative to the eleva-

tor lobby.

10 McKEON Fire Door Systems | A Guide to Code Compliance

ELEVATOR SEPARATION

Fire & Life Safety Concerns

Elevator shafts commonly represent the majority of inter-connect-

ing vertical shafts in multi-story buildings. These shafts become 

conduits for heat, smoke and other toxins between the fire floor(s) 

and additional floors. In buildings with more than three intercon-

nected stories, the conventional elevator lobby is designed to stop 

the spread of fire and smoke before it reaches the elevator shaft 

enclosure doors. However, if the lobby is eliminated smoke could 

quickly penetrate the shaft at the point of access. Thus, all fire-rat-

ed assemblies used at the point of access must maintain a smoke 

and draft rating.  (UL 1784) 

Code Requirements

There are two primary provisions that drive the need for eleva-

tor protection in the IBC. First, Section 3006.2 requires protection 

where the elevator hoistway connects more than three stories and 

any of the following conditions apply:

1. The building is not protected throughout with sprinklers …

2. The building contains an I-1 Condition 2 occupancy

3. The building contains an I-2 occupancy

4. The building contains an I-3 occupancy

5. The building is a hi-rise … more than 75 feet

The second primary provision is found in Section 3006.2.1 requir-

ing elevator hoistway protection when the corridors in the structure 

are fire-resistance rated.
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ELEVATOR SEPARATION

Section 3006.3, Item #3 allows the elimination of the lobby by placing a minimum UL 1784 (smoke) rat-

ed assembly at the point of access to the elevator hoistway door opening. Please note: All assemblies 

located at the point of access to an elevator car must be readily openable from the car side without a 

key, tool, special knowledge or effort.  (3002.6)

Design Solutions

CASE 1: Side Acting Accordion with Power-assisted Egress

Due to the several con-

figuration options of the 

McKEON door assemblies 

multiple or single eleva-

tor openings can easily be 

protected. Egress can be 

placed at each elevator car 

door opening to accom-

modate conforming exit 

requirements.

EXIT CORRIDOR
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ELEVATOR SEPARATION

CASE 2: Side Acting Accordion with Manual Egress

This simple, manually oper-

ated, bolt-up pre-fabricated 

unit can be installed at 

the point of access to any 

elevator car in a matter of 

hours. No pocket, stud or 

drywall construction is nec-

essary. The door, held open 

by an electromagnet, is re-

leased at the command of a 

smoke detector and the fire 

and smoke rated assembly 

closes. Building occupants 

or first responders can pass 

through the opening as the 

door self-closes behind 

them.
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ELEVATOR SEPARATION

CASE 3: Vertical Coiling with Complying Swing Egress Door(s)

EXIT
CORRIDOR
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ELEVATOR SEPARATION

CASE 4: Side Acting Accordion with Power-assisted Egress

The single track 3-hour 

rated accordion will ac-

commodate 18" radius to 

custom curves. Along with 

complying egress, McKEON 

resolved a very difficult 

challenge without life safety 

or design compromise.
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CASE 5: Vertical Acting with Egress

Typically, the elevator car 

or elevator shaft door is fire 

rated but does not carry a 

UL 1784 smoke rating.  The 

SmokeFighter® D150E is a 

listed and labeled UL 1784 

assembly with a complying 

egress feature. Located at 

the point of access to the 

elevator car, this assembly 

protects the opening miti-

gating smoke migration.

Elevator Separation | Elevator Smoke & Draft 15

ELEVATOR SEPARATION

STOCK
ROOM

BREAK
ROOM

HALL
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ELEVATOR SEPARATION

CASE 6: Vertical Acting with Egress

Similar to the previous 

case study, the elevator 

car or elevator shaft door 

is fire rated but does not 

carry a UL 1784 smoke 

rating. But on this project 

the design team elected to 

use the FireFighter® D200E 

which is listed and labeled 

as a 20-minute UL 10D & 

UL 1784 assembly with a 

complying egress feature.  

By applying the 20-minute 

fire-rated assembly in this 

design, McKEON provided redundancy in the fire-rated requirements. Located 

at the point of access to the elevator car, this assembly protects the opening 

mitigating smoke migration as well as fire and heat penetration.

SERVICE CORRIDOR
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Notes:

ELEVATOR SEPARATION

Inquiry Discussion & Questions

Please consult the Inquiry Discussion & Question section of the Elevator Lobby case study.

169



170



 

Exit Access
Separation
Horizontal Exit

Exit Passageways

Pedestrian Walkways & Tunnels

2

McKEON ®

171



Horizontal Exit
Section 1026
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EXIT ACCESS SEPARATION

Horizontal exits are de-

signed to move building 

occupants on a floor from 

any point in the exit ac-

cess system to a fire and 

smoke protected area.

Fire & Life Safety Concerns

The horizontal exit differs fundamentally from the typical code-

defined exit. The horizontal exit is meant to “defend in place” by 

creating an area of safe refuge for building occupants within the 

confines of the building structure. All other exits are designed to 

exit occupants out of and away from the building.

Code Requirements

Because building occupants are not being removed from the build-

ing when using the horizontal exit, specific precautionary require-

ments are based upon the following fundamental principles:

Principle #1: Separation. A 2-hour fire wall or fire barrier must be 

used to separate safe refuge areas connected with a horizontal 

exit (Section 1026.2). The determination between the use of a wall, 

fire barrier or horizontal assembly is the function of the wall as it 

relates to other code requirements.

Principle #2: Opening Protective. The opening within the horizon-

tal exit must be protected with a self-closing or automatic closing 

fire door when activated by a smoke detector. The fire rating of the 

door must be a minimum of 90 minutes.  (Section 1026.3)

Principle #3: Area of Refuge Capacity. Based on a net floor allow-

ance of 3 square feet for each person with the following guidelines:

Where the horizontal exit also forms a smoke compartment, the 

capacity of the refuge area for Group I-1, I-2 and I-3 occupancies 

and Group B ambulatory care facilities shall comply with Section 

407.5.3, 408.6.2, 420.6.1 and 422.3.2 as applicable.

Principle #4: Number of Exits. The refuge area into which a hori-

zontal exit leads shall be provided with exits adequate to meet the 

occupant requirements of this chapter, but not including the added 
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EXIT ACCESS SEPARATION

occupant load imposed by persons entering the refuge area through horizontal exits from other areas. 

Not less than one refuge area exit shall lead directly to the exterior or to an interior exit stairway or ramp.

Exception: The adjoining compartment shall not be required to have a stairway or door leading directly 

outside, provided the area of refuge area into which a horizontal exit leads has stairways or doors 

leading directly outside and are so arranged that egress shall not require the occupants to return 

through the compartment from which egress originates.

Design Solutions

CASE 1: Side Acting Accordion with Complying Swing Egress Door

The intent is to add a 

10,200 square foot critical 

care suite onto an existing 

I-2 (hospital). However code 

requirements come into 

play that affect the design 

dramatically:

•  First, suites of sleeping rooms cannot exceed 

10,000 square feet in a sprinklered structure. 

In this case a 10,200 square foot suite is be-

ing added.  (407.4.3.5.1)

•  Second, there must be two exits from each 

suite.  (407.4.4.5.1)

•  Third, the travel distance between any point in a suite of sleep-

ing rooms and an exit access exit door shall not exceed 125 

feet with automatic smoke detection.  (407.4.4.3)

By utilizing the horizontal exit concept, the following will preserve 

the original design intent and provide code compliance:

•  Separate the intended 10,200 square foot space into two 

suites, each less than 10,000 square feet.

•  Provide a 2-hour fire barrier wall as the separation.  (Section 

1026.2)

•  Provide a horizontal exit in the separation as one of two re-

quired exits from each space.  (Section 407.4.4.5.2)

• Provide a 90-minute opening protective.  (Table 716.5)

9,700 SQUARE FOOT ADDITION EXISTING HOSPITAL

E
X
IT

 C
O

R
R

ID
O

R

EXIT TO PUBLIC WAY
(TRAVEL

DISTANCE - 130’)

EXIT TO PUBLIC WAY
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EXIT ACCESS SEPARATION

CASE 2: Vertical Coiling with Complying Swing Egress Door(s)

McKEON offers a particu-

larly unique resolve for this 

airport design. Because the 

concourse is located above 

ground level and in a TSA 

secure area, it is not pos-

sible to provide exiting to 

the exterior. Also, there is 

not room for build-outs or 

pocket spaces, therefore unique to the T2500 

technology a 90-minute opening protective 

is provided with no side room and as little as 

26 inches of head-room with conforming dual 

egress doors. In essence each side of a long fire 

and smoke rated concourse forms one of two 

areas of refuge.

TERMINAL C

TERMINAL D

TARMAC
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Notes:

EXIT ACCESS SEPARATION

Inquiry Discussion and Questions

It has been said by many that the horizontal exit 

is probably one of the least understood and least 

utilized concepts of the building code. The follow-

ing questions may be helpful in promoting aware-

ness:

•  Do you encounter travel distance problems 

in areas of the code other than the standard 

travel distance tables? (This case study for 

example.)

•   When designing a horizontal exit, does the 

2-hour wall inhibit the openness of the space 

under consideration?

•  In health care or prison design may I show you 

how a required smoke barrier can also serve 

as a horizontal exit?
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Exit Passageways
Section 1024
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EXIT ACCESS SEPARATION

An exit passageway 

provides the designer 

with an acceptable way 

of connecting a required 

exit stair to the exit dis-

charge. Because the code 

requires an exit stair to 

open directly into an exit 

discharge to the exterior 

of the building, this provi-

sion will allow the stair to 

terminate at convenient lo-

cations away from the ex-

terior walls. Also, the exit 

passageway can extend 

the path of travel when 

travel distances in the exit 

access system have been 

exceeded.

Fire & Life Safety Concerns

Extending the path of egress beyond the terminated travel dis-

tance or beyond the exit vestibule increases the potential for build-

ing occupants to be exposed to fire, smoke or hot and toxic gases. 

For these reasons exit passageways are designed with more strict 

provisions.

Code Requirements

1.  An exit passageway shall not be used for any purpose other 

than as a means of egress.  (1024.1)

2.  Exit passageway enclosures shall have walls, floors and ceil-

ings of not less than 1 hour … and be constructed as fire bar-

riers or horizontal assemblies.  (1024.3)

3.  Elevators shall not open into an exit passageway.  (1024.5)

4.  Opening protectives shall comply with Section 716 … and shall 

be limited to those necessary for exit access into the exit pas-

sageway from normally occupied spaces and for egress from 

the exit passageway.  (1024.5)

5.  Where an interior exit stairway or ramp is extended to an exit 

discharge or a public way by an exit passageway, the exit pas-

sageway shall comply with Section 1023.3.1. In other words, 

the interior exit stair must be separated from the exit passage-

way by a fire barrier wall equal in rating to the requirement for 

the interior exit stairway.
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EXIT ACCESS SEPARATION

Design Solution

CASE 1: Vertical Coiling with Complying Swing Egress Door(s)

In this case study the re-

quired exit stair from the 

floors above terminated sev-

eral feet from the exterior of 

the building. The McKEON 

opening protective forms the 

rated enclosure during a fire 

emergency, extending the 

exit path to exit discharge.

EXISTING
CONSTRUCTION

NEW
CONSTRUCTION

EXIT
DISCHARGE

EXIT PASSAGEWAY
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Notes:

EXIT ACCESS SEPARATION

Inquiry Discussion and Questions

Because exit passageways are constructed un-

der strict opening provisions, designs rarely in-

corporate them unless there is no other choice. 

With the use of the McKEON wide-span open-

ing protectives, openings are not limited in size 

and little or no design compromise is noticed by 

building occupants. The following questions can 

be helpful in assisting the design professional to 

recognize new options:

•  Have you ever desired to terminate a required 

exit enclosure on the interior of the building 

rather than at the exterior exit?

•  Do you find challenges in connecting an exit 

enclosure with the exit to the exterior of the 

building?

•  Did you know that solving a travel distance 

problem by providing an exit passageway can 

open your design rather than close it down?
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Pedestrian Walkways  
& Tunnels
Section 3014

Walkways and tunnels are 

designed to provide con-

nection between buildings. 

They can be located at, 

above or below grade level 

and are used as a means 

of travel by persons.

EXIT ACCESS SEPARATION

Fire & Life Safety Concerns
Buildings located across lot lines from each other are required to 

have fire-rated exterior walls to prevent fire and smoke from pass-

ing between them (705; Table 602). Walkways and tunnels that 

connect and penetrate these rated exterior walls compromise this 

protection, potentially allowing heat and smoke to pass from one 

building to another. 

Code Requirements
Section 3104 details specific requirements to ensure building oc-

cupant safety based upon the following fundamental principles:

Principle #1: Separate Structures. Connected buildings shall be 

considered to be separate structures (3104.2). Unless the buildings 

are all on the same lot or exempt under specific accessibility re-

quirements each building will be considered as a separate building 

when determining fire resistance, exterior wall ratings and egress.

Principle #2: Construction. The pedestrian walkway shall be of 

noncombustible construction (3104.3). Unless each building being 

connected is of combustible construction the connecting element 

must be noncombustible to minimize the travel of heat and smoke.

Principle #3: Fire Barriers. Once the rated exterior walls have been 

penetrated to accommodate a noncombustible connecting walk-

way, the interior of each building must be further protected with fire 

barriers of not less than 2-hour rated construction (3104.5.1). In 

order to avoid this requirement the following criteria must be met:

A.  Exterior walls - 2 hour rated, extend not less than 10' in every 

direction surrounding the perimeter of the pedestrian walkway.
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EXIT ACCESS SEPARATION

B.  Openings in exterior walls of connected buildings - opening protectives not less than 3/4 hour.

C.  Supporting construction - See Section 707.5.1.

Principle #4: Alternative Separation

A Distance between connected buildings is more than 10 feet.

B. Walkway and connected buildings fully sprinklered.

C. The wall shall be capable of resisting smoke.

D.  The wall and doors can be constructed of wired or tempered glass that is protected with sprin-

klers. All glass in gasketed frames.

Design Solutions

The alternatives to fire barrier separations as listed above are very costly. Complying with the 2-hour 

separation requirement in Section 3104.5 is the least expensive option. A listed and labeled wide 

span McKEON assembly will easily protect any size opening. In the following case studies, McKEON 

showcases three distinctly different technologies to resolve the same code application problem. Di-

verse design requirements were not a challenge, rather routine applications of standard products. 

CASE 1: Vertical Coiling with Complying Swing Egress Door(s)

MULTI-LEVEL PARKING GARAGE

SKY
BRIDGE

BWI AIRPORT TERMINAL
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EXIT ACCESS SEPARATION

CASE 2: Side Acting Accordion with Power-assisted Egress

CASE 3: Side Coiling without Egress

WELLS FARGO BANK
2ND FLOOR

2ND FLOOR
SKYWALK

SKYWALK

DENVER ART MUSEUM

WALK
BRIDGE

MULTI-LEVEL PARKING GARAGE
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Notes:

Inquiry Discussion and Questions

Pedestrian walkways can be located overhead 

connecting two or more buildings or underground 

as tunnels connecting two or more buildings. This 

connecting construction is viewed as a definite 

threat to life safety. The code attempts to build in 

safety measures that are intended as substitutes 

for complete and optimum separation. These 

substitutes include extensive active wet sprinkler 

systems, open side walls, and tempered and/or 

wire glass components. It would certainly make 

more sense to use the “real thing” by easily pro-

viding rated barriers with wide-span opening pro-

tectives at each end eliminating any threat of fire 

and smoke entering the walkways. 

The following questions may be helpful:

•  Have you been able to run a cost comparison 

separating the building from the walkway as 

opposed to protecting the walkway?

•  Even though a pedestrian walkway will most 

likely be constructed of non-combustible mate-

rials, would you like to avoid the cost of sprin-

klers, limiting interior design and costly tem-

pered and/or wired glass components?
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Fundamental 
Guidelines
Sections 404, 712, 713, 1019, 1023 & 1027

Vertical openings between 

floors are designed con-

sistently in multi-story 

buildings in many different 

shapes, heights and uses. 

For the purposes of code 

enforcement the follow-

ing general categories are 

described in the building 

code:

1. Shaft Enclosures  (713) 

a. Escalators  (712.1.3)

b.  Mezzanines  (712.1.11, 

505)

c.  Stairs  (712.1.12, 1019, 

1023, 1027)

d. Elevators  (3006)

2. Atriums  (404)

3.  Interior Exit Stairways 

and Ramps  (Section 

1023)

4.  Exit Access Stairways  

(712.1.12, 1019)

VERTICAL OPENING SEPARATION

32 McKEON Fire Door Systems | A Guide to Code Compliance

Typically anytime two or more floors are open to each other a ver-

tical opening is created and the phrase “floors are common with 

each other” is used to characterize the condition.

Two fundamental principles drive the requirements of vertical 

opening protection. First, the migration of smoke, heat and toxic 

gases floor to floor. Second, egress of building occupants from up-

per levels to a safe level of exit discharge. 

The case studies in this section illustrate the balance between 

these two principles in the enforcement of fire & life safety provi-

sions for building occupants in multi-story buildings.
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Understanding Draft Curtains & 
Closely Spaced Sprinklers as Vertical 
Space Fire Protection Features
Sections 712.1.3.1 & 1019.3, #4

Draft curtains and closely spaced sprinklers, in accordance with NFPA 13, may be used in lieu of shaft 

enclosure construction in specific vertical opening applications. 

Because of the chimney effect that can take place in vertical openings in multi-story structures, smoke, 

heat, toxic fumes and gases easily transfer throughout the structure. The optimum regulatory provi-

sion that prevents or mitigates this condition is the construction of solid fixed walls that are fire-rated 

as shaft enclosures separating vertical spaces from the remaining structure and floor areas. However, 

certain conditions allow the use of draft curtains in lieu of Fire Barrier walls.  

Draft curtains are intended to accelerate the activation of sprinklers placed around the perimeter of 

vertical openings in order to provide an instant water barrier. This is a level of protection that can take 

the place of the rated wall construction and mitigate the transfer of smoke, heat, toxic fumes and 

gases which may be transferring vertically through the structure during a fire event.

The code addresses the use of draft curtains in two specific applications only.  Both are penetrations 

through floor openings with the first being the escalator and the second, exit access stairways. 

Escalator Openings

Section 712.1.3 Escalator openings. Where a 

building is equipped throughout with an automat-

ic sprinkler system in accordance with Section 

903.3.1.1, vertical openings for escalators shall 

be permitted where protected in accordance with 

Section 712.1.3.1 or 712.1.3.2.

Section 712.1.3.1 Opening size. Protection by a 

draft curtain and closely spaced sprinklers in ac-

cordance with NFPA 13 shall be permitted where 

the area of the vertical opening between stories 

does not exceed twice the horizontal projected 

area of the escalator. In other than Groups B and 

M, this application is limited to openings that do 

not connect more than four stories.

Section 712.1.3.2 Automatic shutters. (Please 

see the application study in this document titled, 

“Vertical Openings – Escalator.”)

The use of the draft curtains with closely spaced 

sprinklers in escalator openings as outlined in 

the aforementioned code language only applies 

when the area of the escalator itself obstructs at 

least half of the area of the opening being pen-
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VERTICAL OPENING SEPARATION

etrated. The following diagram illustrates a com-

pliant application of this criteria. It is important to 

remember, this condition is acceptable only when 

the building is fully sprinklered.

Exit Access Stairway Openings

Section 1019.3 Occupancies other than I-2 

and I-3. In other than Group I-2 and I-3 occupan-

cies, floor openings containing exit access stair-

ways or ramps that do not comply with one of the 

conditions listed in this section shall be enclosed 

with a shaft enclosure constructed in accordance 

with Section 713.

Condition 4. Exit access stairways and ramps in 

buildings equipped throughout with an automat-

ic sprinkler system in accordance with Section 

903.3.1.1, where the area of the vertical open-

ing between stories does not exceed twice the 

horizontal projected area of the stairway or ramp 

and the opening is protected by a draft curtain 

and closely spaced sprinklers in accordance with 

NFPA 13. In other than Group B and M occupan-

cies, this provision is limited to openings that do 

not connect more than four stories.

Using language similar to the escalator pro-

visions, the use of draft curtains with closely 

spaced sprinklers in exit access stairway open-

ings only applies when the area of the stair, to 

include any landings, obstructs at least half of 

the area of the opening being penetrated. The 

diagram below illustrates a compliant application 

of this criteria. It is important to remember, this 

condition is acceptable only when the building is 

fully sprinklered.

A Code Discussion for Clarification

The design and code provisions governing the 

application and use of draft curtains do not re-

quire side-guide components or fire endurance 

testing and do not parallel typical opening pro-

tective acceptance criteria. Since the adoption 

and development of the 2015 edition of the In-

ternational Building Code (IBC), the use of draft 

curtains in any project are for the sole purpose of 

creating barriers to force heat to activate sprin-

kler heads in vertical openings such as escala-

tors and exit access stairways. Draft curtains are 

not intended to prevent smoke from migrating 

floor to floor, rather their purpose is to assist in 

immediate activation of the closely spaced sprin-

ESCALATOR

ESCALATOR

OPEN TO
BELOW

PLAN

ESCALATOR

OPEN TO
BELOW

PLAN VIEW

OPEN TO BELOW

STAIR LANDING

PLAN

OPEN TO
BELOW
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klers, associated with them, which are intended 

to mitigate the migration of smoke and/or heat 

floor to floor. 

Background

In the legacy model building codes and all edi-

tions of the IBC prior to the published 2015 edi-

tion, draft curtains were a requirement in two 

separate areas of the code with criteria and de-

tailed definition in one area only. First, we will ex-

plore the use where these criteria and definitions 

occurred, Factory and Storage occupancies, as 

defined in Chapter 9, Fire Protection Systems.

Section 910.3.5.1 stated: Construction. Draft cur-

tains shall be constructed of sheet metal, lath 

and plaster, gypsum board or other approved 

materials which provide equivalent performance 

to resist the passage of smoke. Joints and con-

nections shall be smoke tight. In essence, draft 

curtains could be constructed of cardboard and 

duct tape … as long as they channeled smoke.

This code language was written around the strin-

gent requirements of Group F-1 and S-1 occu-

pancies as indicated in Table 910.3. In these 

hi-pile storage occupancies there was no re-

quirement for draft curtains to be fire rated, only 

that they “resist the passage of smoke.”  Achiev-

ing smoke tight joints and connections were criti-

cal due to exceptions in the code section that al-

lowed the reduction of smoke vents, their sizes 

and placement with the use of draft curtains.  In 

other words, this specific language was confined 

to these two aforementioned occupancy types.  

Incidentally, this code requirement was eliminat-

ed in the 2015 edition of the IBC, the term draft 

curtain no longer exists for F-1 and S-1 occupan-

cies. These particular smoke removal systems no 

longer require draft curtains for directing smoke.

Current Provisions 

Section 712 Vertical Openings, 712.1.3.2 allows 

unprotected escalator openings that are protect-

ed by draft curtains. Section 1019 addresses Exit 

Access Stairways allowing draft curtains to pro-

tect vertical openings. However, these two code 

sections (applications) did not reference Sec-

tion 910 prior to 2015 confirming separate and 

distinct uses of the provision. However, both the 

escalator and exit access stairway applications 

include a pointer to NFPA 13 as the standard for 

the use of this building feature. Section 712.1.3.1 

Opening size at the escalator opening and Sec-

tion 1091.3, Item #4 at the exit access stairway 

opening state the following: “… protection[ed] by 

a draft curtain and closely spaced sprinklers in 

accordance with NFPA 13 …”

Please note, there are no other definitions or 

criteria for the term draft curtain in the model 

building codes with exception of the reference to 

NFPA 13. Yet, the term draft curtain is called out 

in both aforementioned code sections. Further to 

confuse the issue the term Draft Stop is found 

in IBC Section 202. After reading this definition, 

clearly it is addressing a building feature located 

in “… concealed areas of building components 

such as crawl spaces, floor/ceiling assemblies, 

roof/ceiling assemblies and attics.”

As if the issue is not confusing enough, NFPA 13 

addresses vertical openings such as escalator 

openings and stair openings with regard to this 

level of protection as Draft Stops rather than us-

ing the term Draft Curtain. Please note: 

NFPA 13, Section 8.15.4 Vertical Openings

8.15.4.1 General. Unless the requirements of 

8.15.4.4 are met, where moving stairways, stair-
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cases, or similar floor openings are unenclosed 

and where sprinkler protection is serving as the 

alternative to enclosure of the vertical opening, 

the floor openings involved shall be protected by 

closely spaced sprinklers in combination with draft 

stops in accordance with 8.15.4.2 and 8.15.4.3.

8.15.4.2 Draft Stops. Draft stops shall meet all of 

the following criteria:

1.  The draft stops shall be located immediately 

adjacent to the opening.

2.  The draft stops shall be at least 18 in. (457 

mm) deep.

3.  The draft stops shall be of noncombustible or 

limited combustible material that will stay in 

place before and during sprinkler operation.

The term draft curtain does appear in NFPA 13, 

however, only in reference to the old method 

of channeling smoke to smoke and heat vents 

in “F” & “S” occupancies. Therefore, the use of 

draft curtains in our current model building codes 

is limited to escalator and exit access stairway 

openings only. Since NFPA 13 criteria for use of 

draft curtains in vertical openings does not re-

quire the channeling of smoke, rather to simply 

force heat and smoke against the sprinkler heads 

for immediate activation, the criteria does not in-

clude large depths of drop beyond 18 inches nor 

does it require smoke sealed corners or joints in 

the curtain installation.

If we examine this concept from a more prag-

matic view we can see that the criteria makes 

sense.  As mentioned above, the maximum drop 

in the draft stop criteria for these applications is 

18 inches.  If the intent of the draft curtain appli-

cation was to stop the transfer of smoke or heat 

to other floors, this depth would have to be much 

greater. At some point, very quickly upon contact 

the smoke will easily pass over these draft cur-

tains and the curtains become academic at that 

point. Hence, draft curtain applications in escala-

tors and stairs always have gaps at the joints, are 

typically constructed of polymethyl methacrylates 

which by trade-name are better known as clear 

acrylics or Plexiglass. These or other materials 

are usually not continuous or installed in a fash-

ion to actually prevent smoke from migrating floor 

to floor … their only purpose is to force enough 

heat against the sprinkler heads to activate them.

For this reason there is not a test standard or cri-

teria for testing draft curtains. NFPA 13 simply re-

quires, “The draft stops shall be of noncombusti-

ble or limited combustible material …”  The D100 

technology significantly exceeds these basic re-

quirements. The McKEON SmokeFighter® Model 

D100 is manufactured from fabric that has been 

tested and certified for a 3-hour UL 10D fire label. 

This material has also been tested and certified 

for a 20 minute UL 10B fire label. Both labels cer-

tify use to span unlimited widths and heights. The 

test criteria included side-guide components in 

order to maintain full integrity opening protective 

hose stream performance.

The D100 technology exceeds the minimum re-

quirements, creating a substantial fire and smoke 

barrier to expeditiously activate the closely 

spaced sprinklers surrounding the vertical open-

ing. Sprinkler activation at the unprotected shaft 

opening mitigates the migration of heat, smoke, 

toxic fumes and gases from traveling throughout 

the structure.
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Sections 712, 1019

VERTICAL OPENING SEPARATION

These case studies deal 

with a condition wherein 

several floors are common 

to each other. The floors 

are inter-connected with 

an interior exit access or 

communicating stairway. 

Previous editions of the 

code addressed these stair 

features as non-egress 

stairs. The code now de-

fines Exit Access Stair-

ways as a stairway within 

the exit access portion of 

the means of egress sys-

tem. (202)

Fire & Life Safety Concerns

Multiple floors open to each other is perhaps one of the most vul-

nerable conditions to fire danger threats in any multi-story building. 

Fire suppression is concerned with confining a fire to the floor of 

origin and preventing the fire, or the products of the fire (smoke, 

heat and hot/toxic gases) from spreading to other levels. Such con-

ditions are not conducive to defend in-place strategies. Rather, it is 

preferable that building occupants move quickly out of harm’s way. 

These requirements expressly demonstrate the overlap between 

passive, active and egress fire & life safety provisions.

Code Requirements

In occupancies other than I-2 and I-3, floor openings containing 

exit access stairs that do not comply with one of the following … 

shall be enclosed in a shaft enclosure. (1019.3)

 •  The exit access stairway must be included in the exit ac-

cess travel distance measurement.  (1017.3.1)

 •  Serve or atmospherically communicate between only two 

stories  (1019.3, Item #1)

 •  Options to open four stories or more than four stories using 

draft curtains and closely spaced sprinklers (1019.3, Item 

#4, please see page 34, Draft Curtains)

For additional code language and acceptance criteria for two-story 

openings please see “Inquiry Discussion & Questions” on page 42 

of this application study.
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Design Solutions

Because each space contains a stair the code will allow two floors common. In the following case 

studies, McKEON offers different products for very diverse design needs, yet there is not a compro-

mise in fire and life safety.

CASE 1: Vertical Coiling with Complying Swing Egress Door(s)

CONVENIENCE
STAIR - OPEN

3 FLOORS
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CASE 2: Side Acting with Complying Egress Door(s)

In the second case study a convenience stair within a university learning center 

is open to each floor it connects during normal school operation. When the 

building goes into alarm two McKEON 3-hour side acting assemblies, each 

with a conforming egress swing door and conventional fire exit hardware, com-

bine to provide shaft enclosure protection.
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CASE 3: Extreme Height & Width Side Coiling without Egress

CASE 4: Side Coiling without Egress
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CASE 5:  Deployable Draft Curtains & Closely Spaced Sprinklers

The McKEON D100 draft 

curtains deploy when there 

is a fire emergency. During 

normal hours of building 

occupancy, unlike conven-

tional fixed draft curtains, 

the ceiling space around 

the vertical opening is clear 

of any obstacles.

CORRIDOR

CORRIDOR

STUDENT
HUB

OPEN
TO

BELOW
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Inquiry Discussion & Questions

These applications, at first glance, would seem 

to fall under the atrium provisions because there 

are at least two floors common to each other. 

Notwithstanding the third floor is separated from 

the other two, the definition of an atrium is two 

or more floors interconnected. The purpose for 

separating floors in order to create only two floors 

common is to consider the space under the verti-

cal opening provisions of Section 712 in lieu of 

the atrium provisions in Section 404. Aside from 

the exit access stairway provisions referenced 

in Section 712 and detailed in Section 1019, the 

code includes additional acceptance criteria for 

two-story openings. Essentially, in other than 

Groups I-2 and I-3 a floor opening that is not used 

as one of the applications already listed in Sec-

tion 1019 or 712.1.9 shall be permitted if it com-

plies with all of the following seven criteria:

1. Does not connect more than two stories.

2.  Does not contain a stairway or ramp required 

by Chapter 10.

3.  Does not penetrate a horizontal assembly 

that separates fire areas or smoke barriers 

that separate smoke compartments.

4.  Is not concealed within the construction of a 

wall or floor/ceiling assembly.

5.  Is not open to a corridor in Group I and R oc-

cupancies.

6.  Is not open to a corridor on nonsprinklered 

floors.

7.  Is separated from floor openings and air trans-

fer openings serving other floors by construc-

tion conforming to require shaft enclosures.  

(712.1.9)

The following questions may be helpful:

•   Do you have clients who wish to occupy mul-

tiple floors with a vertical common area con-

necting all floors?

•  Can I show you how interconnecting unen-

closed stairs can be incorporated into the de-

sign without creating shaft enclosures or com-

plying with atrium provisions?

•  Have you been concerned attempting vertical 

space separation avoiding the closed-in shaft 

appearance?

•  Did you know there is technology available to 

offer a wide-span opening protective to sepa-

rate vertical spaces that can also serve as the 

required exit from unenclosed stairways?
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Vertical Openings –
Escalator
Sections 712.1.3

An escalator provides 

convenient movement for 

building occupants com-

municating multiple floors. 

However, escalators are 

typically not a part of the 

required means of egress.

Fire & Life Safety Concerns

Openings through floors allow fire – or the products of fire (smoke, 

heat and hot toxic gases) – to spread to other floors. Enclosing 

these spaces in rated shaft enclosures is certainly the most profi-

cient method of mitigating fire and smoke migration between floors. 

However, the code incorporates optional provisions as exceptions 

to the completely sealed vertical shaft. 

Code Requirements

The following exceptions are allowed in lieu of creating a shaft:

Escalators must be enclosed unless the design incorporates the 

following requirements:  (712.1.2)

First, an automatic sprinkler system must be installed throughout 

the entire building and, secondly an escalator must NOT be in a 

portion of the means of egress system. If both of these issues are 

satisfied then the following criteria must be met:

1.  The area of the floor opening between stories does not exceed 

twice the horizontal area of the escalator.  (712.1.3.1)

2.  The opening is protected by a draft curtain and closely spaced 

sprinklers in accordance with NFPA 13.  (712.1.3.1)

3.  In other than Groups B and M, this application is limited to open-

ings that do not connect more than four stories.  (712.1.3.1)
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Design Solutions

CASE 1: L-Shape Horizontal Shutter

While a parking garage 

doesn’t require an aestheti-

cally pleasing solution, from 

a life safety perspective the 

need for fire and smoke 

protection is the same. A 

2-hour rated horizontal 

shutter satisfies both the 

basic requirement of open-

ing protection and enclo-

sure of the escalator.
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VERTICAL OPENING SEPARATION

CASE 2: L-Shape Horizontal Shutter

CASE 3: Deployable Draft Curtains & Closely Spaced Sprinklers
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Notes:
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Inquiry Discussion & Questions

Escalators, whether in high-profile locations or 

low-profile parking garages, cannot be limited to 

the design criteria as stated above and maintain 

the desired ambiance of the space.

The following questions may be helpful:

•  Would you like to use the escalator as a re-

quired exit?

•  Have you considered the cost difference be-

tween a shaft enclosure and the open escala-

tor design requirements?

•  Have you considered wide-span opening pro-

tectives as an alternative to conventional swing 

doors in shaft enclosure walls?
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Interior Exit Stairways
Section 1023

Exit enclosures extend 

vertically through the in-

terior of multi-story build-

ings in order to ensure 

timely and safe evacuation 

of occupants during an 

emergency. These enclo-

sures include exit stairs 

and exit ramps.
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Fire & Life Safety Concerns

Because exit enclosures penetrate horizontal floor and ceiling as-

semblies, fire, heat, smoke and toxic gases can potentially pen-

etrate into building spaces at each floor level. Therefore, enclo-

sures become critical barriers of protection for building occupants. 

The protected enclosure will be a non-contaminated exit path for 

at least one hour in buildings less than four stories and two hours 

in buildings four stories or more.

Code Requirements

1.  Interior exit stairways shall be enclosed with fire barriers in ac-

cordance with Section 707.  (1023.2)

2.  Exit enclosures in buildings connecting four stories or more 

shall be rated at 2 hours; less than four stories at 1 hour. 

(1023.2)

3.  Openings and penetrations shall be rated in accordance with 

Section 716.  (1023.4)
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Design Solutions

CASE 1: Side Coiling with Complying Swing Egress Door(s)

An absence of stacking 

space dictated use of a 

unique McKEON product 

to seal this exit enclosure. 

The side coiling assembly 

requires a small box-like 

space, projecting the 

3-hour steel curtain with 

conventional egress door 

along a very narrow pocket entry point and 

header slot path. When deployed, complete 

compliance with shaft enclosure opening 

protective requirements is achieved.
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CASE 2: Side Coiling with Egress 

A fixed swing door within 

the parameters of a lengthy 

side coiling 3-hour as-

sembly provides a simple 

resolve in a multi-floor chal-

lenge of vertical separation 

and egress.

2ND FLOOR

OPEN TO
FLOORS
ABOVE &
BELOW

OPEN TO
FLOORS
ABOVE &
BELOW
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CASE 3: Vertical Coiling without Egress

Shaft enclosures that 

protect a required means 

of egress are extremely 

critical to the life safety of 

building occupants. From 

a design perspective it is 

often challenging to incor-

porate opening protectives 

in hi-profile open spaces. 

This extreme width verti-

cal coiling assembly fits 

narrow header lines, has 

inconspicuous side guides, 

and deploys with adequate 

separation only when the 

building goes into alarm.
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Inquiry Discussion & Questions

Required exit stairs in vertical shaft enclosures 

ensure building occupant safe evacuation. His-

torically the designs of openings at the level of 

exit discharge have been limited to conventional 

side-hinged swinging doors. The acceptance of 

the McKEON products as both wide-span open-

ing protectives as well as a complying egress 

doors provide the designer flexibility without com-

promising code compliance.

The following questions may be helpful:

•  Do you find building owners and maintenance 

groups struggling with door swing and mainte-

nance on door hardware in high-traffic spaces?

•  Do you seek an open and spacious appear-

ance at the landing area of vertical stair enclo-

sures?

•  Would you like to use a required vertical exit 

stair shaft as an aesthetically pleasing commu-

nicating stair by opening the enclosure area at 

each floor?
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An atrium is a floor open-

ing, or a series of floor 

openings, that connects 

the environment of ad-

jacent stories. By code 

definition an atrium is a 

space within a building 

that extends vertically and 

connects two or more sto-

ries. Atriums are designed 

to provide open and spa-

cious vertical areas com-

mon with other building 

elements.

Fire & Life Safety Concerns
Unprotected vertical openings are often cited as the factor re-

sponsible for fire spread in incidents involving fire fatalities and/or 

extensive property damage. Section 404 addresses the need for 

protection of these specific building features in lieu of providing a 

complete floor and/or vertical shaft separation. In simple terms, the 

atrium provisions are extremely restrictive because a complying 

atrium is a shaft enclosure.

Code Requirements
Vertical common areas that comprise an atrium are not considered 

unprotected, rather the atrium is considered a protected space by 

means other than a conventional “walled-in” shaft enclosure. Listed 

below are the specific provisions allowing atriums to be open and 

spacious yet considered a conforming shaft enclosure:

1.  The atrium floor area is permitted to be used only for low-hazard 

uses unless the individual space is provided with an automatic 

sprinkler system.  (Section 404.2)

2.  An approved automatic sprinkler system shall be installed 

throughout the entire building.  (Section 404.3)

3.  A fire alarm system shall be provided.  (Section 404.4)

4.  Engineered smoke control system – this system shall be in-

stalled in accordance with Section 909 when the atrium space 

exceeds more than two floors.  (Section 404.5)

5.  Atrium spaces shall be separated from adjacent spaces by 1-hour 

fire barrier construction unless at least one of the following excep-

tions are met:  (Section 404.6)

 •  A glass wall forming a smoke partition where automatic sprin-

klers are spaced 6 feet or less along both sides of the sepa-

ration wall, or on the room side only if there is not a walkway 

Atriums
Section 404

52 McKEON Fire Door Systems | A Guide to Code Compliance
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on the atrium side, and between 4 and 12 inches away from the glass … the entire glass surface 

must be wet upon activation … the glass shall be mounted in a gasketed frame … (404.6)

• Provide a glass block wall assembly in accordance with Section 2110 … (404.6)

•  Fire barrier walls are not required between the atrium and adjoining spaces where the atrium is 

not required to have a smoke control system.  (404.6)

•  The adjacent spaces of any three floors of the atrium shall not be required to be separated from 

the atrium … if included in the smoke control calcs.  (404.6)

•  Smoke control equipment must be on a standby power system.  (Section 404.7)

•  The atrium interior finish of walls and ceilings must be not less than Class B.  (404.8)

•  With the exception of the lowest atrium level, the required means of egress in the exit access 

system travel distance shall not exceed 200 feet.  (404.9)

Design Solutions

The use of deployable wide-span opening protectives in vertical atrium spaces, both vertically and 

horizontally, can significantly reduce construction and maintenance costs.

CASE 1: Side Acting with Complying Swing Egress Door(s)

This unique case study 

features another McKEON 

product for resolving mul-

tiple design/code chal-

lenges simultaneously. The 

lower floor travel path is 

a required design feature 

for egress and – combined 

with the non-rated second floor overlook – is certainly a very creative solution. However, without the 

side acting, extreme height and egress conforming McKEON assembly this would not be possible!

2ND LEVEL
OFFICE

(CORRIDOR BELOW)

2ND LEVEL WALKWAY

LOBBY
(OPEN TO ABOVE)
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CASE 2: Horizontal (Floor) Shutter

In this case study the 

atrium space is essentially 

converted to a vertical com-

partment separation using 

the McKEON horizontal 

shutter. Please refer to the 

“vertical compartmentation” 

case studies at the end of 

this section for more infor-

mation. Note the absence 

of any smoke evacuation 

systems!
CONVENIENCE
STAIR - OPEN

3 FLOORS

OPEN
4

FLOORS

OPEN
4

FLOORS

CLASSROOMS

CLASSROOMS

CLASSROOMS

CLASSROOMS
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CASE 3: Side Coiling without Egress

Even though this design 

incorporates an escalator, 

Item #2.1 under Exception 

#2 can only be applied if 

the area of the floor open-

ing between stories does 

not exceed twice the hori-

zontal projected area of the 

escalator. Since the area in 

this vertical open space is 

greater, the next option is 

to explore the possibility of creating a vertical shaft enclosure allowing no more 

than two floors common or interconnecting. With a 2.25" head-track design, 

3-hour fire listing and unlimited width capacity, McKEON easily solved the prob-

lem with a triple curve, non-floor track 140' bi-part opening protective.
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Inquiry Discussion & Questions

The following questions may be helpful:

•  The size of the smoke evacuation system is 

based upon the calculation of total cubic foot-

age of not only the atrium space but all spaces 

that open into the atrium space. Can I help you 

minimize this system cost by reducing the cu-

bic footage with wide-span opening protectives 

at critical locations in the atrium?

•  Have you considered the cost savings if elimi-

nating all of the atrium requirements by creat-

ing a fully enclosed shaft or horizontal com-

partmentation in this vertical space?
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Vertical 
Compartmentation
Combined Code Principles from Chapters 4, 7 & 10

Protecting openings that 

connect multiple floors are 

currently addressed by the 

building and fire codes by 

way of vertical type shaft 

enclosures, atrium provi-

sions or requirements 

relative to small floor or 

roof hatch type openings. 

In the following case stud-

ies a new technology and 

product application will be 

discussed wherein verti-

cal compartments can be 

created separating any 

number of stories from 

each other. This will be 

accomplished by coordi-

nating in one application 

the intent of the provisions 

found in both atrium and 

shaft enclosure require-

ments.

Fire & Life Safety Concerns

As stated in the atrium case studies, vertical spaces that are inter-

connected and common with each other allow heat, smoke, and 

hot/toxic gases to migrate throughout an entire structure.

Code Requirements

Currently the code examines vertical opening conditions in Sec-

tion 712, Vertical Openings and Section 713, Shaft Enclosures. In 

earlier editions of the code, all vertical openings were considered 

under the shaft enclosure provisions only. The older Section 708.2, 

Shaft Enclosure included 16 exceptions, or different ways of creat-

ing vertical spaces as shaft enclosures. The 2012 edition created 

a new Section 712 titled Vertical Openings, wherein the old 16 ex-

ceptions in Section 708.2 were moved and edited. These items, 

originally written as exceptions to the shaft requirements, became 

stand-alone provisions defining vertical opening conditions, rather 

than exceptions or re-writes to strict shaft enclosure requirements. 

Although the fundamental content did not change, placing the 

shaft provisions under the title of Vertical Openings significantly 

affects one’s perspective regarding their intended purpose. Per-

haps this paradigm shift, from shaft enclosure provisions to vertical 

opening provisions is, in fact, a monumental shift not seen in many 

years! However, none of these accepted methods specifically ad-

dress the exclusive use of horizontal shutters to eliminate a verti-

cal condition. Unless an escalator opening is being protected or a 

door-hatch assembly is used to protect small structural openings 

in floors and roof assemblies, the code is vague regarding protec-

tion of vertical openings in the creation of vertical compartments. 
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Figure 1, shown at the left, addresses a vertical opening condi-

tion complying with Sections 712 and 713 requirements to seal the 

space. Note, the atrium requirements are designed to essentially 

replicate this condition. By definition an atrium is a shaft enclosure.

Within the current provisions set forth in Sections 712 and 713, the 

basic core and shell of this structure is still going to be a protected 

shaft. For example as shown in Figure 2, when one uses certain 

provisions of Section 404, by way of exception two floors can be 

common and the smoke evacuation can be eliminated from those 

two floors, while all the other vertical separation or atrium provi-

sions are retained. Yet in other provisions of Sections 712 and 1019 

the incorporation of an exit access stairway allows two unprotected 

floors common. In fact, the 2015 and 2018 editions separate exit 

access stairs into their own Section 1019 and in definitions in Sec-

tion 202 declares exit access stairways as “a stairway within the 

exit access portion of the means of egress system.”

The question is, is it possible to eliminate the “vertical” open condi-

tion “horizontally” without a stair by protecting the vertical opening 

in the spirit of compartmentation since a structural floor was never 

in the original design as shown in Figure 2, and if so how many 

floors can be common? Exact code language is not found, howev-

er if the vertical opening is eliminated horizontally with a rated and 

hose-stream tested assembly, has the potential for migration of 

smoke, heat and hot/toxic gases been mitigated? The answer is a 

resounding yes with one important caveat. Since this configuration 

is defining a 2-story atrium it is critical to meet the atrium separa-

tion requirements. Section 404.6, Enclosure of atriums, specifically 

requires that atrium spaces be separated from adjacent spaces 

by 1-hour construction both vertically and horizontally. Therefore, 

defining atriums as 2-story spaces can be achieved with 1-hour 

construction only. In other words, non-hose stream tested assem-

blies that are limited to 20-minute ratings under UL 10B, 10C or 

10D cannot be used to define an atrium in either the vertical or 

horizontal orientation.

Figure 1

Figure 2

?

?
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VERTICAL OPENING SEPARATION

Design Solutions

CASE 1: Horizontal (Floor) Shutter

UL 10B 2-hour & UL 1784 
“S” labeled, hose stream 

tested assembly.
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VERTICAL OPENING SEPARATION

Case 2: Horizontal (Floor) Shutter

UL 10B 2-hour & UL 1784 
“S” labeled, hose stream 

tested assembly.
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VERTICAL OPENING SEPARATION

CASE 3: Horizontal (Floor) Shutter

UL 10B 2-hour & UL 1784 
“S” labeled, hose stream 

tested assembly.
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VERTICAL OPENING SEPARATION

CASE 4: Horizontal (Floor) Shutter

UL 10B 2-hour & UL 1784 
“S” labeled, hose stream 

tested assembly.

214



 

Occupancy
Separation
Fundamental Guidelines

Mixed Occupancy – Accessory Use

Mixed Occupancy Use – 
Non-Separated vs. Separated

4

McKEON ®

215



Fundamental 
Guidelines
Table 508

Most buildings are de-

signed for multiple uses 

that will typically result in 

more than one occupancy 

classification. The code 

provides three basic op-

tions for mixed occupan-

cies in Section 508:

1.  Accessory occupancies: 

Section 508.2

2.  Non-separated occupan-

cies: Section 508.3

3.  Separated occupancies: 

Section 508.4

OCCUPANCY SEPARATION

64 McKEON Fire Door Systems | A Guide to Code Compliance

Chapter 3 of the building code specifically classifies a building ac-

cording to its use and occupancy. The level of fire hazard varies 

with specific uses and occupancies in a building. However, this 

level of hazard and its potential affect on the building occupants 

is determined not only by the use and occupancy classification by 

construction type, height and area size, but also the use of passive 

and active fire protection systems. Chapter 5 combines fire-resis-

tance levels, construction types and occupancy types to determine 

size and height limitations as well as separation requirements.

Increased fire resistance of the structural members of the building 

along with increased active and passive fire protection systems 

permits greater height and area allowances. Notwithstanding, the 

use and occupancy of the structure will become a determining 

factor regarding the extent of separation and compartmentation 

required. For example, a “B” (business occupancy) is allowed oc-

cupant load floor area to be calculated at 100 gross sq. ft. per 

occupant. However, a group “I-2” occupancy (hospital) which is a 

similar occupant load as far as quantity of people, is required to be 

calculated at 240 gross sq. ft. per occupant, more than double that 

of a “B” occupancy. The difference between these requirements is 

the use of the facility. Occupants in a hospital need better protec-

tion for a greater amount of time because they are non-ambulatory 

and most are dependent upon others for mobility or even life sup-

port. Therefore, the fire and life safety requirements designed to 

help protect building occupants are very different for each of these 

occupancies.

When buildings are designed as mixed occupancies there is a 

concern because basic fire and life safety requirements are being 
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mixed within the same structure. Three basic op-

tions to eliminate confusion and ensure building 

occupant safety are outlined as follows:

Accessory Occupancy:

1.  Accessory occupancies are those which are 

different from the main occupancy but ancil-

lary to or a portion thereof.  (508.2)

2.  Aggregate accessory occupancies shall not 

occupy more than 10% of the area of the sto-

ry.  (508.2.3)

3.  Aggregate accessory occupancies shall not 

exceed the tabular values in Table 506.2 with-

out height and area increases.  (508.2.3)

4.  Accessory occupancies shall be individually 

classified in accordance with Section 302.1.  

(508.2.1)

Non-Separated Use:

To consider spaces under the Non-Separated 

Use requirements, the following must be met al-

lowing NO separation between occupancies:

1.  Each occupancy use shall be individually 

classified.  (508.3.1)

2.  Code requirements shall apply to each por-

tion of the building based upon the occupan-

cy classification of the space under consider-

ation.  (508.3.1)

3.  The most restrictive applicable provisions of 

Section 403 and Chapter 9 shall apply to the 

building or portion thereof in which the non-

separated occupancies are located, Section 

403 in hi-rise and Chapter 9 in all others.

4.  The allowable building area and height of the 

building or portion thereof shall be based on 

the most restrictive allowances for the oc-

cupancy groups under consideration for the 

type of construction of the building in accor-

dance with Section 503.1.  (508.3.2)

Separated Use:

The following requirements under the provisions 

of Separated Occupancies will bring these spac-

es into compliance without compromising design 

if separated with fire barrier walls according to 

Table 508.4:

1.  Separated occupancies shall be classified in 

accordance with Section 302.1.  (508.4.1)

2.  Each separated space shall comply with the 

code based upon the occupancy classifica-

tion of that portion of the building.  (508.4.1)

3.  In each story, the building area shall be such 

that the sum of the ratios of the actual building 

area of each separated occupancy divided by 

the allowable building area of each separated 

occupancy shall not exceed 1.  (508.4.2)

4.  Each separated occupancy shall comply with 

the building height limitations based on the 

type of construction of the building in accor-

dance with Section 503.1.  (508.4.3)
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Mixed Occupancy –  
Accessory Use
Section 508.2

Post grade 12 educational 

occupancies are typically 

classified as “B” occupan-

cies and usually incorpo-

rate mixed occupancies 

that are often considered 

accessory – full service 

kitchens and cafeterias (A-

2), assembly areas (A), and 

dormitories (R-2) occupan-

cies. Even though these 

spaces are ancillary to and 

a functional portion of the 

original larger occupancy 

they must be separated 

when they exceed the 10% 

rule.

OCCUPANCY SEPARATION
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Fire and Life Safety Concerns

In this case study we will examine the potential fire and life safety 

threats posed due to the use of open flames, combustible gases 

and solids, and exhaust hood extinguishing systems. These kitch-

ens (A-2) are often common with other areas (B or R-2) in the facil-

ity potentially exposing large groups of building occupants to the 

associated hazards. In these cases and similar situations, where 

the spaces are greater than 10%, separation is required.

Code Requirements

Table 508.4 in Chapter 5 provides the requirements for separa-

tion of occupancy types. Should an accessory occupancy exceed 

the 10% rule, this table becomes the determining factor. Since the 

separation must be a fire barrier wall (508.4.4.1), Table 508.4 re-

quires a 1-hour separation between an “A” and “B” occupancy or 

“R” and “B” occupancy when the building is fully sprinklered and 

2-hour in non-sprinklered buildings.
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Design Solutions

CASE 1: Side Acting Accordion with Power-assisted Egress

This first case study  

examines the use of the  

McKEON Side Acting  

Accordion fire door. The  

assembly is hidden from 

view unless there is a fire 

when it is activated by the 

smoke detector. Egress is 

accomplished by compli-

ance to 1010.1.4.3.

FULL SERVICE KITCHEN

“A” OCCUPANCY

“B” OCCUPANCY
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CASE 3: Side Coiling with Complying Swing Egress Door(s) 

This third case study 

features a different prod-

uct under the same code 

premise, the requirement to 

separate an “A-3” occupan-

cy (library) from the rest of 

the “B” occupancy, school. 

The feature product is the 

Side Coiling with Conven-

tional Egress Assembly due 

to limited width of pocket 

space.

CASE 2: Side Coiling without Egress

This case study is very similar to the previous application with the exception of 

an egress requirement. The McKEON side coiler without egress became the 

most economical solution without compromising life safety.

CLASSROOM WING
(“B” OCCUPANCY)

FOYER
CORRIDOR

LIBRARY
(“A-3”

OCCUPANCY)

220



OCCUPANCY SEPARATION

Occupancy Separation | Mixed Occupancy – Accessory Use 69

Notes:

Inquiry Discussion and Questions

The 10% rule mentioned before refers to an area 

limitation imposed upon aggregate accessory oc-

cupancies. As stated in Section 508, aggregate 

accessory occupancies are allowed, however 

specific restrictions apply as detailed on page 65 

of this section.

The following questions may be helpful:

•  What is the classification of a full-service kitch-

en within an occupancy type “B” structure?

•  Do you perceive a full-service kitchen that 

requires a Type 1 exhaust hood extinguish-

ing system as per the International Fire Code 

(IFC, Section 610.2 & IBC 904.2.1) as a poten-

tial threat to the students?

•  When you are required to separate the kitchen 

from the rest of the space are you concerned 

about easy access and traffic flow in front of 

the serving area?

•  Would it be more convenient for your client to 

have the wide-span opening protective locat-

ed in front of the serving area, separating the 

kitchen space, to also act as a security door 

when the kitchen is not in use?
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Mixed Occupancy Use – 
Non-Separated vs. Separated
Section 508; Table 508.4

Complying with Table 

508.4 and providing fire 

barrier walls to separate 

occupancies can be limit-

ing to the design. Also, 

using non-separated 

provisions to eliminate 

restrictive fire barrier walls 

becomes extremely costly 

due to added fire and life 

safety requirements that 

affect the entire structure.

OCCUPANCY SEPARATION
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Fire & Life Safety Concerns

Building structures are classified based on their occupancy and 

use. The purpose for classifying structures is to configure opti-

mum safety requirements commensurate to the need as dictated 

by each individual use. These areas of concern are general build-

ing limitations, means of egress, fire protection systems and inte-

rior finishes. The challenge comes when buildings contain rooms 

or spaces that are different than the original building occupancy 

classification thereby creating a mixed use or mixed occupancy 

structure.

Code Requirements

In this case study the Conference/Training room is 1,188 square 

feet with an occupant load of 79. It is classified as an A-3 occu-

pancy located in a 5-story Group B office building of Type IIIA con-

struction. The conference room is classified as an A-3 because it is 

used for gathering a large number of people for assembly purpos-

es (Section 303.1). It cannot be considered an accessory space 

because it exceeds both occupant load and area square footage 

of the accessory use exceptions.

First, let’s look at the requirements imposed if we attempt to elimi-

nate all separations as indicated in Table 508.4, in other words 

non-separated use.

Non-Separated Use:

1. Each use shall be individually classified.  (508.3.1)

• The entire building is classified as a “B” occupancy. The 
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space under consideration (Conference/

Training room) is an A-3 occupancy.

2.  The allowable building area and height of 

the building or portion thereof shall be based 

on the most restrictive allowances for the 

occupancy groups under consideration … 

(508.3.2)

3.  The most restrictive applicable provisions of 

Section 403 and Chapter 9 shall apply to the 

entire building or portion thereof.  (508.3.1)

•  Section 403 encompasses the require-

ments for hi-rise construction and Chap-

ter 9 include the provisions for fire protec-

tion systems. In other words, the building 

will have to incorporate the most protec-

tive and restrictive requirements of these 

chapters. For example:

- Standpipe system  (403.4.3)

- Smoke detection  (403.4.1)

- Fire Alarm systems  (403.4.2)

-  Emergency voice/alarm communication 

system  (403.4.4)

- Fire command  (403.4.6)

- Smoke removal  (403.4.7)

-  Emergency responder radio coverage  

(403.4.5)

- Standby power  (403.4.8)

- Emergency power systems  (403.4.8.4)

4.  The allowable height and area of the build-

ing or portion thereof shall be based on the 

MOST RESTRICTIVE allowances for the oc-

cupancy group under consideration for the 

types of construction of the building in accor-

dance with Section 503.1.  (508.3.2)

•  The height and area allowances for this 

requirement would not allow the building 

to be five stories. Most likely only three at 

best.
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Design Solutions

CASE 1: Vertical Coiling with Complying Swing Egress Door(s)

The use of wide span open-

ing protectives enables 

occupancy separation 

without compromising open 

and spacious design. In this 

case study a simple deploy-

able separation prevents 

the overall structure from 

being subject to the most 

restrictive provisions of 

non-separated use.

TRAINING AREA
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CASE 2: Side Acting with Complying Swing Egress Door(s)

This case study is a text 

book example of occupancy 

separation, but is very 

unique in product applica-

tion problem-solving from 

an architectural perspective. 

Pocket space was limited 

in width, but not depth, and 

headroom was extremely 

limited. Given the ambiance 

of the space, conventional 

swing doors on magnetic hold-opens were not 

an option. McKEON provided the S7000 series 

which requires only a 7" pocket width and no 

more than a 2 1/4" reveal in the ceiling for the 

head track. With patented side acting technology 

the entire assembly, incorporating four conven-

tional swing doors, fits into a narrow space par-

allel to the fire barrier wall. Upon command of 

the smoke detector the 3-hour assembly slides 

into place providing occupancy separation and 

conforming egress.

HOTEL LOBBY & ENTRANCE
(R-1 OCCUPANCY)

RESTAURANTS, CASINO,
AMUSEMENT ARCADES

(A-2, A-3 OCCUPANCIES)

1-HOUR
OCCUPANCY SEPARATION

FIRE BARRIER
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CASE 3:  Vertical Coiling with Complying Swing Egress Door(s) &  
Vertical Coiling without Egress 

In this case study McKEON 

offers a solution to a difficult 

challenge by providing two 

different products within the 

same space. A combina-

tion of six fire-rated vertical 

rolling shutters installed on 

a diagonal path of travel 

and one vertical coiling 

assembly with conventional 

egress for exiting from the 

space. This solution pre-

serves the beauty of the 

space without compromis-

ing mixed occupancy sepa-

ration requirements.

EXTERIOR
ACCESS TRAIN

PLATFORM
(A-3 OCCUPANCY)

MALL/
RETAIL

&
OFFICE/
HOTEL

(LOWER LEVELS: M,B
& R OCCUPANCIES)

E
LE

V
.
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CASE 4: Vertical Acting with Complying Swing Egress Door(s)

This application illustrates 

McKEON’s capacity to 

provide 3-hour separation, 

conforming to a large occu-

pant load exit width without 

occupying side stacking 

space. Deploying only in 

case of fire or emergency, 

both egress and fire sepa-

ration requirements are sat-

isfied without compromising 

design. 

PARKING
(S-2 OCCUPANCY)

CASINO
(A-3 OCCUPANCY)

2-HOUR
OCCUPANCY
SEPARATION
FIRE BARRIER

WALL
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Notes:

Inquiry Discussion and Questions

Fundamentally, separating the interior of build-

ings with fire barriers wherever occupancies 

change as required in Table 508.4 is simple and 

straightforward. However when designs promote 

mixed occupancies without separation, the code 

is left to create alternate means of protection to 

compensate for the loss of fixed barriers. Hence, 

in the absence of passive redundant systems, 

code enforcement becomes a tremendous chal-

lenge and the non-separated use provisions gov-

ern. These provisions are extremely costly.

The following questions may be helpful:

•  Are you frustrated because open design is dif-

ficult when incorporating fire barrier walls as 

occupancy separations?

•  Can I show you how wide-span opening pro-

tectives can eliminate the need to design non-

separated structures?

•  Have you considered the additional cost in-

curred by conforming to the non-separated 

use requirements?

•  Do you really want to impose the most restric-

tive requirements of Chapter 4, Section 403 

hi-rise provisions as well as the most restric-

tive requirements of Chapter 9 on the entire 

building?
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Allowable Area
Section 706; Tables 504.3, 504.4, 506.2

The allowable height and 

area of a building struc-

ture is determined largely 

by two basic factors; first, 

the combustibility of its 

structural materials and 

second, occupancy type 

or use and purpose of the 

building. When a building 

design exceeds the estab-

lished values, the intent 

of the code is to create 

another separate building 

structure to incorporate 

the increase. Since this is 

not always desirable, the 

code will allow interior fire 

walls to serve as separa-

tions sufficient to consider 

each space a separate 

structure within the tabular 

value allowance. In es-

sence multiple compliant 

buildings can be created 

within the same structure 

and under a common roof.

AREA SEPARATION

78 McKEON Fire Door Systems | A Guide to Code Compliance

Fire & Life Safety Concerns

Building height and area are calculated to accommodate three fun-

damentals principles in fire and life safety. First, the structural ele-

ments, rated or non-rated, are intended to maintain structural integ-

rity during fire and other life threatening emergencies. This means 

the greater the protection of the structural elements, the larger the 

height and area. Second, additional height and area are allowed 

when active fire suppression systems such as sprinklers are used. 

Finally, passive redundant elements are used to compartmental-

ize the area and provide protection for building occupants as they 

egress the structure. Rated construction protects the structural ele-

ments, sprinklers protect the building contents, and egress protects 

building occupants by removing them from harm’s way. All three 

principles overlap and work together to ensure a building occupant 

has adequate time to safely exit the structure. The reduction or ab-

sence of any of these components can compromise the safety of 

building occupants and cause property damage.

Another concern is the size of openings allowed in the passive 

redundant system, particularly in fire walls that are crucial to the 

area limitations. Opening size limitations are imposed to maintain 

the integrity of the wall during fire conditions. Opening protectives 

inherently accommodate strict requirements to adequately protect 

and maintain the integrity of the openings. The structural integrity 

of the fire wall must be maintained regardless of the wall opening 

size or its opening protective. It is critical to remember; the open-

ing protective protecting an opening in a fire wall is not required to 

conform to structural integrity provisions. The opening protective 

is protecting the opening – NOT the wall. A fire wall used for area 

separation is allowed openings and opening protectives, however, 

a fire wall used as a party wall cannot have openings.
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Code Requirements 

1.  The above referenced tables of Chapter 5 in-

dicate the tabular height and area allowances 

for specific building construction types and 

occupancies.

2.  Each portion of a building separated by one 

or more fire walls shall be considered a sepa-

rate building.  (503.1)

3.  Openings in fire walls are subject to the fol-

lowing criteria  (706.8):

Non-sprinklered buildings – Openings shall 

not exceed 156 square feet and the aggre-

gate width of openings at any floor shall not 

exceed 25 percent of the length of the wall.

Sprinklered buildings – Openings shall not be 

limited to 156 square feet and the aggregate 

width of openings at any floor shall not ex-

ceed 25 percent of the length of the wall.
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Design Solutions

CASE 1: Vertical Acting with Complying Swing Egress Door(s)

In this application McKEON 

resolved two significant 

design code compliance 

problems without sacrificing 

wide span open appear-

ance. First, nearly the entire 

opening was necessary to 

meet the exit width require-

ments located in the primary means of egress 

system in an “A” occupancy. Using the McKEON 

accordion assembly would not comply because 

of a) the large distance to be covered and b) the 

length of time required to open wide enough to allow for immediate egress. Second, there was not 

sufficient stacking space for any of the McKEON side acting models. However, because headroom 

was plentiful and large occupant load egress was a necessity, the T5000 series incorporating six 

egress conventional swings doors, three doors set in each direction to accommodate dual egress, 

was the perfect fit and the only viable solution.

TO THEATERS

TO
CASINO CONCESSIONSARCADE

2-HOUR
AREA SEPARATION

FIRE WALL
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CASE 2:  Vertical Coiling without Egress, Vertical Acting with Complying 
Swing Egress Door(s) & Side Acting without Egress

EXISTING CONSTRUCTION

NEW CONSTRUCTION
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Notes:

Inquiry Discussion and Questions

The decision to use the area separation strate-

gy is determined early in the conceptual design 

phase of the project.

Resistance to incorporate fire walls may be due 

to the following:

•  Limited understanding of the code allowances 

for considering one structure as multiple build-

ings.

•  The structural integrity of the fire wall design 

appears costly and overwhelming compared to 

the basic design; i.e. parapets, return exterior 

walls, etc.

•  Limited understanding of diverse wide-span 

opening protectives. Conventionally, openings 

in any wall seem to follow the swing door mod-

el, largely due to the perception that comply-

ing egress is limited to these kinds of doors 

and mullions. This traditional way of travers-

ing throughout the building is very limiting and 

simply prohibitive to open design.

The following questions may be helpful:

•  Have you ever been frustrated designing a 

structure because you exceeded the area al-

lowances and were pushed to increase the 

construction type?

•  When you are required to change a construc-

tion type to accommodate additional area, 

what is the increase in cost? How does your 

client feel about the increase?

•  Are you hesitant to consider an area separa-

tion wall because of the limitations for open-

ings as implied with conventional swing doors?
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Corridor Separation – 
Healthcare
Section 407.2.4

Gift shops focus on retail 

exposure to the public. 

Nonetheless they are lo-

cated in hospitals and typi-

cally open to corridors that 

fall under strict provisions 

for life safety. Compliance 

with these strict provi-

sions using conventional 

opening protectives can 

limit market exposure.

CORRIDOR SEPARATION

84 McKEON Fire Door Systems | A Guide to Code Compliance

Fire & Life Safety Concerns
The corridor system in a hospital is designed to protect non-am-

bulatory patients and their attendants from the transfer of smoke 

from adjacent spaces. Gift shops and their associated storage of-

fer a particular threat because of the potential fuel load created by 

large quantities of merchandise. The smaller the shop the lesser 

the threat of contents that are burning during a fire emergency, so 

the code requires no separation at the corridor opening of a gift 

shop if the square footage in minimal.

Code Requirements
Gift shops are allowed to be open to the corridor where the total 

square footage does not exceed 500 square feet.  (407.2.4)

To better understand the opening protective requirements let’s re-

view the corridor provisions for I-2 occupancies (hospitals).

1.  The corridor wall shall be constructed as a smoke partition.  

(407.3)

2. Smoke partitions are not required to be fire-rated.  (710.3)

3.  Doors protecting openings in smoke partitions in I-2 occupan-

cies are as follows:

 • Non-fire-rated.  (407.3.1)

 • Not required to be self-closing or automatic-closing.  (407.3.1)

 • Must be positive latching.  (407.3.1)

 •  Shall provide an effective barrier to limit the transfer of smoke.  

(407.3.1)

 •  Must be a smoke and draft control door listed under UL 1784.  

(710.5.2)

236



CORRIDOR SEPARATION

Corridor Separation | Corridor Separation – Healthcare 85

Design Solutions

CASE 1: Side Acting Accordion with Power-assisted Egress

Incorporating the McKEON 

wide-span side acting ac-

cordion allows this space 

to be open for business 

without restricting view into 

the gift shop or customer 

access. At the command of 

a smoke detector the large 

width opening is rapidly 

protected and the fire and 

life safety corridor provi-

sions are not compromised.

GIFT SHOP

“I-2” OCCUPANCY CORRIDOR

PATIENT
ROOM

PATIENT
ROOM

PATIENT
ROOM

PATIENT
ROOM

237



CORRIDOR SEPARATION

86 Corridor Separation | Corridor Separation – Healthcare

CASE 2: Vertical Acting with Complying Swing Egress Door(s)

Incorporating the McKEON 

T5000 technology, the 

egress doors are complete-

ly concealed in the vertical 

space above, to close only 

in case of fire. “I-2” OCCUPANCY CORRIDOR

GIFT
SHOP
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CASE 3: Vertical Coiling without Egress

Egress is not required but 

a 2-hour fire rating is. This 

work station is left open 

during normal business 

hours. The protective as-

sembly is easily lowered 

and locked after hours. 

Completely automated, whether in fire or secu-

rity mode, any building occupant can operate 

the assembly.

“I-2” OCCUPANCY CORRIDOR

WORK
STATION

239



CORRIDOR SEPARATION

88 Corridor Separation | Corridor Separation – Healthcare

CASE 4: Vertical Acting with Complying Swing Egress Door(s)

In this unique application, 

the McKEON T5000 tech-

nology, with integral code 

complying conventional 

egress doors, descends 

from the overhead space 

when the building goes 

into alarm. During normal 

business hours cafeteria 

patrons easily traverse the 

space from the corridor 

without obstruction.

“I-2” OCCUPANCY CORRIDOR

CAFETERIA SERVING AREA
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CASE 5: Side Acting Accordion with Complying Swing Egress Door

The McKEON accordion 

technology easily accom-

modates a conventional 

egress door.

“I-2” OCCUPANCY CORRIDOR

CAFETERIA SEATING AREA PATIO
SEATING
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CASE 6: Vertical Acting without Egress

In I-2 occupancies corridor 

walls are required to be 

smoke rated only (Section 

407.3). The SmokeFighter® 

D150 is an excellent re-

solve to minimal headroom 

space allowances. This 

hospital patient pharmacy 

is easily separated from the 

corridor with one of the lat-

est technologies offered by 

McKEON.

PATIENT PHARMACY

HOSPITAL CORRIDOR

SIMULATION
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CASE 7: Vertical Acting without Egress

In I-2 occupancies the 

corridor walls are required 

to be smoke rated only 

(Section 407.3). Section 

712.1.9 also instructs the 

design team that 2-story 

unprotected openings are 

not allowed in these same 

“I” occupancies. McKEON 

provides a unique solu-

tion to this challenge with 

the SmokeFighter® D150. 

This smoke rated curtain is 

deployable and will only close when the build-

ing goes into emergency alarm. During normal 

business hours the entire 2-story space is free 

of any visual obstacles.
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CASE 8: Vertical Acting without Egress

In this case study we will examine the requirements of the R-2 occupancy (con-

gregate living facility with more than 16 occupants) pertaining to corridor rating 

and vertical space allowances. All corridors are required to be constructed of 

fire rated walls with a minimum rating of 30 minutes (1020.1). Also, these “R” 

occupancies cannot have unprotected 2-story openings (712.1.9, #4). These 

requirements can be challenging when spacious open designs are desired. 

Because the opening protectives for these walls can be rated 20-minutes (716.5.3), the McKEON 

FireFighter® D200 is the perfect solution. Take a look, too, at CASE 9. It is right across the hall!

CASE 9: Vertical Acting without Egress
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Inquiry Discussion & Questions

A gift shop space is considered a potential fire 

hazard when it exceeds 500 square feet. Most 

designs will limit this space to 500 square feet 

or incorporate sheet rock, swing doors and wire 

glass to accommodate greater area spaces that 

open to the corridor. During a fire event, deployed 

wide-span opening protectives seal off large fuel 

load areas  – such as gift shops that exceed 500 

square feet – and protect building occupants who 

are moving through corridors. These assemblies 

can also serve as security doors when the gift 

shop is closed.

The following questions may be helpful in under-

standing pertinent challenges:

•  Do you desire to have a gift shop larger than 

500 square feet?

•  Even though a gift shop, larger than 500 

square feet, is not shown on Table 509 as an 

incidental use space … why is it required to be 

separated with 1-hour construction?

•  May I show you how McKEON can help you 

eliminate a closed-in appearance at the corri-

dor bordering gift shops exceeding 500 square 

feet in area?

Notes:
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Smoke Compartments 
– Healthcare
Section 407

The compartmentation 

requirements in these 

case studies are unique to 

hospital occupancies and 

are driven, for the most 

part, by means of egress 

provisions.

SMOKE COMPARTMENTATION

96 McKEON Fire Door Systems | A Guide to Code Compliance

Fire & Life Safety Concerns

The code allows patient rooms to be arranged in open suites. How-

ever, this type of arrangement supposes a low patient-to-staff ratio 

where the staff is directly responsible for the safety of the patients 

in the event of a fire. To ensure safety, small smoke compartments 

with short-distance egress to protected exits become critical.

Code Requirements

1.  Habitable rooms or suites in Group I-2 occupancies shall have 

an exit access door leading directly to a corridor.  (407.4.1)

2.  Care suites containing patient sleeping rooms shall not exceed 

7,500 square feet, sprinklered areas with automatic smoke de-

tection,10,000 square feet.  (407.4.4.5.1)

3.  Care suites containing other than patient sleeping rooms shall 

not exceed 12,500 square feet, sprinklered 15,000 square feet.  

(407.4.4.6.1)

4.  Any patient sleeping room, or any care suite that includes pa-

tient sleeping rooms, of more than 1,000 square feet shall have 

at least two exit access doors remotely located from each oth-

er.  (407.4.4.5.2)

5.  Any room or suite of rooms other than patient sleeping rooms 

of more than 2,500 square feet shall have at least two access 

doors remotely located from each other.  (407.4.4.6.2)

6.  Travel distance between any point and an exit access door in 

a room not located in a care suite shall not exceed 50 feet.  

(407.4.2)
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Design Solutions

CASE 1: Side Acting with Complying Swing Egress Door(s)

In this case study we find 

it difficult to maintain con-

tinuity with compartmenta-

tion when passing through 

corridors or other open 

areas with smoke partition 

walls. With the wide-span 

capabilities of the McKEON 

door assembly there is no 

compromise between build-

ing functionality and code 

compliance.

7.  Travel distance between any point in a suite 

of sleeping rooms shall not exceed 100 

feet, automatic smoke detection 125 feet.

(407.4.4.3)

8.  Vision panels are required in cross-corridor 

application of I-2 occupancies.  (709.5.1)

9.  Walls designed to create separate suites 

shall be construction as non-rated smoke 

partitions.  (407.4.4.2)

10.  Openings within smoke compartment walls 

that are not used to protect a vertical open-

ing or an exit are not required to have a fire-

rating but shall provide an effective barrier to 

limit the transfer of smoke. Also, these open-

ing protectives do not have to be self-closing.  

(Section 407.3.1)
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CASE 2: Side Acting Accordion with Complying Swing Egress Door

This side acting accordion 

offers conventional egress 

with a swing door attached 

to wide panels that provide 

a compact profile for less 

stack space.
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CASE 2: Vertical Acting without Egress

Designing care suites, particularly critical units in large hospitals, can be chal-

lenging when complying with restrictive smoke compartment provisions. The 

maximum area limit in care suites containing patient sleeping rooms with sprin-

klers and automatic smoke detection is 10,000 square feet. This case study 

features a critical suite that far exceeds these limits. The SmokeFighter® D150 

came to the rescue and provided necessary separation where head room was 

limited and side room would only allow for very discreet side guides.

SIMULATION
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Notes:

Inquiry Discussion and Questions

Often more desirable floor plans will be compro-

mised to accommodate smoke compartmenta-

tion requirements. Rooms become smaller, cor-

ridors often inhibited with opening protectives, 

nurses stations altered, etc. to create life-saving 

smoke free spaces. Most often these adjustments 

become routine without an understanding of wide 

span opening protective technology.

The following questions may be helpful:

•  May I show you how a smoke compartment 

separation can cross a corridor without com-

promising the space?

•  Did you know that a side acting accordion door 

can be used in a means of egress across a cor-

ridor regardless of the occupant load served?

•  Smoke compartments are no respecter of open 

spaces. Can I show you how you can span vir-

tually any distance without compromising the 

space?
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Smoke Barriers – 
Healthcare
Section 709

Smoke barriers divide ar-

eas of a building into sepa-

rate smoke compartments. 

These dividing walls allow 

building occupants time to 

be evacuated or relocated 

to other smoke compart-

ments. In other words, 

smoke barriers separate 

portions of buildings into 

areas of refuge capable of 

resisting the passage of 

smoke and fire for 1 hour. 

(Section 709)

SMOKE COMPARTMENTATION

McKEON Fire Door Systems | A Guide to Code Compliance  101

Fire & Life Safety Concerns

Smoke barriers are specifically required in I-2 (hospital) occupan-

cies due to the non-ambulatory status of the building occupants 

(Section 407.5). Usually these occupants require assistance and 

care when being evacuated or relocated during an emergency. 

There must be a protected area where these patients can be 

placed until safely evacuated from the building. Smoke barriers in 

Group I-2 occupancies provide this defend-in-place mechanism.

Code Requirements

The following five requirements designate the use of smoke barri-

ers in Group I-2 occupancies:

1.  Group I-2 occupancies are required to subdivide every story 

into smoke compartments with an area not more than 22,500 

square feet.  (407.5)

2.  Smoke compartments are to be divided using smoke barrier 

walls in accordance with Section 709.  (407.5)

3.  Smoke barriers are required to subdivide every story used by 

patients for sleeping or treatment with an occupant load of 50 

or more persons into at least two compartments.  (407.5)

4.  Travel distance in smoke compartments shall not exceed 200 

feet.  (407.5)

5.  Independent egress – A means of egress shall be provided 

from each smoke compartment created by smoke barriers 

without having to return through the smoke compartment from 

which means of egress originated.  (Section 407.5.2)
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Design Solutions

CASE 1: Side Acting Accordion with Power-assisted Egress

In this case study the intent 

is to add to an existing I-2 

occupancy a 9,700 square 

foot Critical Care Suite. The 

existing building construc-

tion type is IIIA with 21,324 

square feet and the desire 

is to have the new suite as open as possible to 

the existing hospital corridor system. The place-

ment of a smoke barrier wall at this new addi-

tion connection is a specific code requirement 

in order to fall within the 22,500 square foot 

limitation. With the use of the McKEON wide-

span labeled assembly approved for egress, the 

opening protective requirements are met without 

compromising the spacious clear open ambi-

ance desired.

SMOKE COMPARTMENTATION

102 Smoke Compartmentation | Smoke Barriers – Healthcare

In order to accommodate an opening in a smoke barrier wall the following opening protective require-

ments must be met:

1.  Minimum fire rating of 20 minutes.  (Section 716.5.3 & Table 716.5)

2. Vision panels.  (709.5.1)
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CASE 3: Side Acting with Conventional Egress Door(s) & Vertical Acting with 
Complying Swing Egress Door(s)

These two very different 

technologies converge on 

the inside corner of the 

structure to complete the 

smoke barrier separation 

creating separate refuge 

area compartments. Op-

erating as duel function 

assemblies they are also 

located to separate the 

corridors from additional 

spaces.

SMOKE COMPARTMENTATION
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CASE 2: Vertical Coiling with Complying Swing Egress Door(s)

Regardless of the size of the space, smoke barriers must be maintained 

throughout the building. McKEON can easily protect these unusually large 

openings without compromising building ambiance.

“I-2” OCCUPANCY
CORRIDOR “I-2” OCCUPANCY

CORRIDOR

“I-2” OCCUPANCY
CORRIDOR

7-STORY
RADIOLOGY

TOWER

TRAUMA
EMERGENCY

WING
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Notes:

Inquiry Discussion & Questions

In principle, smoke compartmentation and smoke 

barrier separation are the same with minor differ-

ences. Smoke barriers are created using 1-hour 

rated walls (Table 716.5) and the separations 

are incurred at a minimum of 22,500 square feet. 

Smoke compartments are created using non-

rated smoke partitions and the separations are 

incurred at a minimum of 10,000 square feet in 

suites of sleeping rooms and 15,000 square feet 

in non-patient room areas. Smoke compartment 

applications occur in Group I-2 occupancies/hos-

pitals and smoke barrier applications occur in 

Group I-2 and/or Group I-3 occupancies/prisons.

Helpful questions for smoke barrier applications 

can be found in the smoke compartmentation 

case study.
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Storm Shelters
Section 423

Storm shelters can be 

constructed as separate 

detached buildings or as 

safe rooms within new or 

existing buildings. These 

types of structures are 

required to be designated 

hurricane shelters, tornado 

shelters or a combination 

thereof.

RESILIENT CONSTRUCTION

106 McKEON Fire Door Systems | A Guide to Code Compliance

Fire & Life Safety Concerns

International Building Code committee staff worked closely with 

the Federal Emergency Management Agency (FEMA), in particu-

lar consulting the FEMA 361 Standard, when creating a formal ICC 

safety standard for buildings constructed in high-wind-load areas 

where tornadoes and hurricanes are a prevalent threat.  The ICC 

500 Standard has been adopted and incorporated into Section 

423 of the code to provide safe areas of refuge from these storms.

* If you are uncertain of your location because of the level of detail and size of the map, or if you live on or near one of the delineation lines, use the highest adjacent wind zone.
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Code Requirements 

Section 423.3 Critical emergency operations. 
In areas where the shelter design wind speed for 

tornadoes in accordance with Figure 304.2(1) of 

ICC 500 is 250 MPH, 911 call stations, emergen-

cy operation center and fire, rescue, ambulance 

and police stations shall have a storm shelter 

constructed in accordance with ICC 500.

Exception: Buildings meeting the requirements 

for shelter design in ICC 500.

Section 423.4 Group E occupancies. In areas 

where the shelter design wind speed for tor-

nadoes is 250 MPH in accordance with Figure 

304.1(1) of ICC 500, all Group E occupancies 

with an aggregate occupant load of 50 or more 

shall have a storm shelter constructed in accor-

dance with ICC 500. The shelter shall be capable 

of housing the total occupant load of the Group 

E occupancy.

Exceptions: 

1. Group E day care facilities

2.  Group E occupancies accessory to places of 

religious worship

3.  Buildings meeting the requirements for shel-

ter design in ICC 500

Design Solutions

In the case studies that follow the McKEON SafeSpace™ 500 is featured – an opening protective that 

complies with the stringent requirements of FEMA 361. Specifically passing the ASTM E1886 based 

missile impact test and withstanding wind pressures at 240 psf in accordance with ASTM E330, de-

signers can now create large openings in exterior walls of ICC 500 compliant structures or compliant 

spaces within structures. Please note: When required the SafeSpace 500 can be labeled with a UL 

10B 3-hour fire rating and UL 1784 smoke rating, the SafeSpace 500F model.

Missile impact test proves ability to withstand wind-borne 
debris from a hurricane or tornado.

The SafeSpace 500 was subjected to both a positive and a 
negative 255 mph wind load.
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CASE 1: Vertical Coiling without Egress

This elementary school cafeteria addition was required to comply with the 

FEMA 361/ICC 500 provisions. Without the SafeSpace™ 500 the three large 

window openings in the front of the structure would not have been possible. 

The cafeteria entrances would have been limited to small swing door openings 

and the space would have had to be artificially lit. The casual observer would 

not know this addition is tornado safe, it looks like a typical school multi-pur-

pose cafeteria!
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CASE 2: Vertical Coiling without Egress

Located within the 250 MPH wind zone, a two-story summer camp facility 

turned the lower level into a storm shelter. With SafeSpace™ 500 technology 

the structure is compliant without sacrificing natural light and appearance.
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CASE 3: Vertical Coiling without Egress

Similar to the previous cases, this beautiful library in the Ida Freeman Elemen-

tary School is also a tornado shelter. Thanks to SafeSpace™ 500 technology 

large windows and storefront doors let in plenty of daylight. It is easy to imagine 

that this area is simply a spacious, inviting area for reading and learning.
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Notes:

Inquiry Discussion and Questions

Often design teams struggle with creating storm 

shelters because the code seems to allow open-

ings no larger than the typical ICC 500 rated 

swing doors. Rolling steel assemblies that are 

FEMA 361/ICC 500 compliant offer design flex-

ibility and allow the space to meet the require-

ments of a resilient structure. When incorporat-

ing a storm shelter into a typical non-FEMA rated 

structure this same design flexibility is available 

with the SafeSpace™ technology because in 

most cases the separation walls are required to 

be fire and smoke rated as well.

The following questions may be helpful:

•  Are you concerned the structure under design 

will look like a “prison” when the requirements 

of ICC 500 or FEMA 361 are a part of your 

design?

•  Did you know that if your jurisdiction is the re-

cipient of FEMA funding, it is possible that as-

sociated construction may have to follow the 

FEMA 361 guidelines?

•  Do you know if the area wherein you are de-

signing an E occupancy or emergency opera-

tions facility structure is under the provisions of 

FEMA 361 or ICC 500?
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114 Definitions | Fire Walls

Fire Walls – Section 706
Definition 

A fire-resistance-rated wall having protected 

openings, which restricts the spread of fire and 

extends continuously from the foundation to or 

through the roof, with sufficient structural stabil-

ity under fire conditions to allow collapse of con-

struction on either side without collapse of the 

wall.  (202)

Fire Ratings:  (Table 706.4)

2-hour

3-hour

4-hour

Opening Protection:  (706.8)

Non-sprinklered buildings – Openings shall not 

exceed 156 square feet and the aggregate width 

of openings shall not exceed 25 percent of the 

length of the wall.

Sprinklered buildings – Openings may exceed 

156 square feet but the aggregate width of all 

openings shall not exceed 25 percent of the 

length of the wall.

Design Notes

•  Each portion of a building separated by one or 

more fire walls shall be considered a separate 

building.  (503.1)

•  Where a fire wall separates occupancies that 

are required to be separated by a fire barrier 

wall, the most restrictive requirements of each 

separation shall apply.  (706.1)

•  Regardless of the rating of the opening pro-

tective, fire walls cannot have openings that 

exceed 25 percent of the length of the wall. 

(706.8)

•  Fire walls constructed as party walls shall NOT 

have openings.  (706.1.1)

Applications

•  Exceeding area allowances  (Tables 504.3, 

504.4, 506.2)

• Horizontal Exits  (1026)
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Fire Barriers – Section 707
Definition

A fire-resistance-rated wall assembly of materi-

als designed to restrict the spread of fire in which 

continuity is maintained.  (202)

Fire Ratings:  (Tables 716.5; 707.3.10)

1-hour

2-hour

3-hour

4-hour

Opening Protection

Non-sprinklered Buildings – Openings shall be 

limited to a maximum aggregate width of 25 per-

cent of the length of the wall, and the maximum 

area of any single opening shall not exceed 156 

square feet.  (707.6)

Sprinklered Buildings – Openings may exceed 

156 square feet but must be limited to a maxi-

mum aggregate width of 25 percent of the length 

of the wall, unless the opening protective assem-

bly has been tested in accordance with ASTM 

E119 and has a minimum fire-resistance rating 

not less than the fire-resistance rating of the wall.  

(707.6 Exceptions #1 & #3)

Design Notes

•  A fire barrier may have an opening exceed the 

25 percent rule if the building is sprinklered 

and the opening protective assembly is tested 

under the provisions of ASTM E-119. As seen 

below, most fire-rated walls used in building 

design will fall under Section 707, Fire Barrier 

Walls.

Applications

• Shaft Enclosures  (713.4)

• Interior Exit Stairways  (1023.1)

• Exit Passageways  (1024.3)

• Horizontal Exits  (1026.1)

• Atriums  (404.6)

• Incidental Use Areas  (Table 509)

• Control Areas  (414.2.4)

• Separated Occupancies  (Table 508.4)

• Fire Areas  (Table 707.3.10)

• Enclosures for Exit Access Stairways  (713.4)
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Fire Partitions – Section 708
Definition

A vertical assembly of materials designed to re-

strict the spread of fire in which openings are pro-

tected.  (202)

Fire Ratings  (708.3)

1-hour

1/2-hour  (708.3, Exceptions #1 & #2) 

Opening Protection

Opening protectives in fire partitions shall have 

a minimum fire rating of 20 minutes and a maxi-

mum of 45 minutes (Table 716.5) and shall be 

smoke tested under UL 1784.  (716.53)

Design Notes

•  Most rated corridor walls fall into this category.  

(708.1 and Table 1020.1)

•  Typically corridor walls are not required to be 

rated unless the structure is non-sprinklered.

(Table 1020.1)

Applications

•  Separation walls as required by Section 420.2 

for Groups I-1, R-1, R-2 and R-3  (708.1, Item 

#1)

•    Egress balconies as required by Section 

1019.2  (708.1, Item #5)

•  Walls separating tenant spaces in covered 

mall buildings as required by Section 402.4.2.1

(708.1, Item #2)

•  Corridor walls as required by Section 1020.1 

(708.1, Item #3)

•  Elevator lobby separation as required by Sec-

tion 3006.2  (708.1, Item #4)

268



DEFINITIONS

Definitions | Smoke Barriers 117

Smoke Barriers – Section 709
Definition

A continuous membrane, either vertical or hori-

zontal, such as a wall, floor, or ceiling assembly 

that is designed and constructed to restrict the 

movement of smoke.  (202)

Fire Ratings  (709.3)

1-hour

Opening Protection

Opening protectives in smoke barriers shall have 

a minimum 20 minute fire rating and UL 1784 

smoke test rating.  (Table 716.5)

Design Notes

•  Door assemblies in cross-corridor smoke bar-

riers of I-2 Occupancies (Hospitals) shall have 

vision panels.  (709.5.1)

•   Smoke barriers constructed of minimum 

0.10-inch-thick steel in I-3 Occupancies (Jails 

& Prisons) are not required to be 1-hour rated.  

(709.3)

Applications

In I-2 Occupancies (Hospitals) smoke barriers 

are required to subdivide every story used by pa-

tients for sleeping or treatment. (407.5) As per 

the following:

•  50 or more persons / minimum 2 smoke com-

partments

•  Each compartment cannot exceed 22,500 

square feet

•  Travel distance shall not exceed 200 feet to a 

smoke barrier door

In I-3 Occupancies (Jails & Prisons) smoke bar-

riers are required to divide every story occupied 

by residents for sleeping. (408.6) As per the fol-

lowing:

•  50 or more persons / minimum 2 smoke com-

partments

•  Maximum number of residents in any smoke 

compartment is 200

•  Travel distance to any exit access component 

shall not exceed 150 feet

•  Travel distance to any smoke barrier door shall 

not exceed 200 feet

269



DEFINITIONS

118 Definitions | Smoke Partitions

Smoke Partitions – Section 710
Definition

A partition constructed to limit the transfer or pas-

sage of smoke.  (710.4)

Fire Ratings  (710.3)

Non-rated

Opening Protection

Door assemblies shall be UL 1784 tested and 

self closing by smoke detection.  (710.5.2)

Design Notes

•  Corridor walls in an I-2 Occupancy (Hospi-

tal) shall be constructed as Smoke Partitions.  

(407.3 & 710)

Applications

•  Corridor walls of I-2 Occupancies (Hospitals) 

(407.3)

• Elevator Lobbies  (3006.3, Item #2)

•  Separation of care suites in Group I-2 Occu-

pancies  (407.4.4.2)
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International Building 
Code, 2018
Means of Egress (AC8800 Series)

1010.1.2 Door Swing. Egress doors shall be 

side-hinged swinging.

Exceptions:

6.  In other than Group H occupancies, hori-

zontal sliding doors complying with Section 

1010.1.4.3 are permitted in a means of egress.

1010.1.4.3 Special purpose horizontal sliding 
accordion or folding doors. In other than Group 

H occupancies, horizontal sliding doors permit-

ted to be a component of a means of egress in 

accordance with Exception 6 to Section 1008.1.2 

shall comply with all of the following criteria:

1.  The doors shall be power operated and shall 

be capable of being operated manually in the 

event of power failure.

2.  The door shall be openable by a simple meth-

od from both sides without special knowledge 

or effort.

3.  The force required to operate the door shall 

not exceed 30 pounds (133 N) to set the door 

in motion and 15 pounds (67 N) to close the 

door or open it to the minimum required width.

4.  The door shall be openable with a force not to 

exceed 15 pounds (67 N) when a force of 250 

pounds (1100 N) is applied perpendicular to 

the door adjacent to the operating device.

5.  The door assembly shall comply with the ap-

plicable fire protection rating and, where rat-

ed, shall be self-closing or automatic closing 

by smoke detection in accordance with Sec-

tion 716.5.9.3 and shall be installed in accor-

dance with NFPA 80 and shall comply with 

Section 716.

6.  The door assembly shall have an integrated 

standby power supply.

7.  The door assembly power supply shall be 

electrically supervised.

8.  The door shall open to the minimum required 

width within 10 seconds after activation of the 

operating device.
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120 Resources

NFPA 101 Life Safety 
Code, 2018
Means of Egress

7.2.1.4 Swing and Force to Open

7.2.1.4.1.4a, b, c Special-purpose horizontally 

sliding accordion or folding door assemblies 

complying with 7.2.1.14 shall be permitted.

7.2.1.14 Special-Purpose Horizontally Slid-
ing Accordion or Folding Door Assemblies.
Special-purpose horizontally sliding accordion or 

folding door assemblies shall be permitted in a 

means of egress, provided that the following cri-

teria are met:

1.  The door leaf is readily operable from either 

side without special knowledge or effort.

2.  The force that, when applied to the operating 

device in the direction of egress, is required to 

operate the door leaf is not more than 15 lbf 

(67 N).

3. The force required to operate the door leaf in 

the direction of door travel is not more than 

30 lbf (133 N) to set the leaf in motion and is 

not more than 15 lbf (67 N) to close the leaf or 

open it to the minimum required width.

4.  The door leaf is operable using a force of not 

more than 50 lbf (222 N) when a force of 250 

lbf (1100 N) is applied perpendicularly to the 

leaf adjacent to the operating device, unless 

the door is an existing special-purpose hori-

zontally sliding accordion or folding exit ac-

cess door assembly serving an area with an 

occupant load of fewer than 50.

5.  The door assembly complies with the fire pro-

tection rating, if required, and, where rated, 

is self-closing or automatic-closing by means 

of smoke detection in accordance with 7.2.1.8 

and is installed in accordance with NFPA 80, 

Standard for Fire Doors and Fire Windows.

INTERTEK Code Compliance Research Report
CCRR 1086
For access to this report:

• Download from the Intertek website: intertek.com/building/ccrr/

• Download from the McKEON website: mckeondoor.com
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International Building 
Code, 2021
202 Definitions, 716 Opening Protectives, 
Referenced Standards
The development and final vote of the following 

code sections have been completed and will be 

published in the 2021 edition of the IBC:

Section 202 Definitions

FIRE PROTECTIVE CURTAIN ASSEMBLY. An 

assembly consisting of a fabric curtain, bottom 

bar, guides, coil, operating and closing system.

Section 716 Opening Protectives

716.4 Fire protective curtain assembly. Ap-

proved fire protective curtain assemblies shall be 

constructed of any materials or assembly of com-

ponent materials tested without hose stream in 

accordance with UL 10D, and shall comply with 

Sections 716.4.1 through 716.4.3.

716.4.1 Label. Fire protective curtain assemblies 

used as opening protectives in fire rated walls 

and smoke partitions shall be labeled in accor-

dance with 716.2.9.

716.4.2 Smoke and draft control. Fire protec-

tive curtain assemblies used to protect openings 

where smoke and draft control assemblies are 

required shall comply with Section 716.2.1.4.

716.4.3 Installation. Fire protective curtain as-

semblies shall be installed in accordance with 

NFPA 80.

Referenced Standards

UL 10D-17, Standard for Fire Tests of Fire Pro-

tective Curtain Assemblies (shown below)

INTRODUCTION

1 Scope

1.1 These requirements cover the evaluation of fire-protective curtain assemblies intended to provide
supplemental, passive fire protection as part of an engineered fire protection system. Fire-protective
curtain assemblies are horizontally or vertically oriented. Horizontally or vertically oriented fire-protective
curtain assemblies provide nonstructural separation only, and are not intended to be substituted for
structural hourly rated partitions or opening protectives that have been tested for fire endurance and hose
stream performance.

SEPTEMBER 29, 2017FIRE TESTS OF FIRE-PROTECTIVE CURTAIN ASSEMBLIES - UL 10D4
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122 Resources | McKEON FireFighter® Egress Feature

McKEON FireFighter® 
Egress Feature

Code Requirements

Section 1010.1.2 Door Swing. Egress doors shall be of the 

pivoted or side-hinged swinging type.

The FireFighter egress door includes a hinged bottom bar 

located at 90 degrees to the fabric so that when the fabric is 

pushed to the open position both bottom bar and fabric eas-

ily swing providing complying egress width to allow building 

occupants to exit. 

All FireFighter models that 

incorporate the egress 

feature can be placed in 

a required path of egress. 

Compliance with the crite-

ria detailed in IBC Chap-

ter 10, Means of Egress 

means building occupants 

can easily exit through this 

unique curtain assembly 

regardless of its applica-

tion in the building.
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Resources | McKEON FireFighter® Egress Feature 123

Section 1010.1.1 Size of doors. The required capacity of each door opening shall be suf-

ficient for the occupant load thereof and shall provide a minimum clear opening width of 32 

inches (813 mm) … The minimum clear opening height of doors shall be not less than 80 

inches (2032 mm). 

The following photo/dimensions and table will help you determine compliance with this code 

requirement.

Product
Opening Height 

from Floor
Opening (swing) 

Force (LBF)
Opening  

Dimensions

Fire & Smoke 
Curtain

18" Less than 1/2 lbf 36"

Fire & Smoke 
Curtain

36" Less than 1/2 lbf 22 1/2"

Fire & Smoke 
Curtain

54" Less than 1/2 lbf 20"

Fire & Smoke 
Curtain

72" Less than 1/2 lbf 12"

Fire & Smoke 
Curtain

84" Less than 1/2 lbf 6"

Flexible Fabric Door Compliance Test

Force A (LBF) Opening force to set egress in motion, hook 
& loop ripped open

26

Force B (LBF) Swing force to swing egress door to fully 
open position

0.5

Force C (LBF) Force required to hold egress door in the 
fully open 90 position

4

Height 34"

ADA Notes:
-  Doors designated as fire doors must have the minimum opening force  

allowed by the local authority.
- Interior accessible doors should require no more than 5 lbs. of force to open.
- Threshold cannot be higher than 1/2 inch at accessible doors.

Section 1010.1.3 Door opening force … the door latch shall release when subjected to a 15-pound 

(67 N) force. The door shall be set in motion when subjected to a 30-pound (133 N) force. The door 

shall swing to a full-open position when subjected to a 15-pound (67 N) force. 

The following test data confirms that the FireFighter egress feature complies with these requirements.

1

2
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44 Sawgrass Drive
Bellport, NY 11713
Phone: 800-266-9392
Fax: 631-803-3030
Email: info@mckeondoor.com
www.McKeonDoor.com

© McKeon Rolling Steel Door Co., Inc.
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File Attachments for Item:

ER-3 Understanding the UL Fire Resistance Directories, Various Assemblies (National Gypsum 

- OBOA-ODPCA Conference)

BO, MPE, BPE, BI, FPI, MI, PI, NRIUI, RBO, RPE, RBI, RMI, RIUI (2 hours)

Staff Notes:  Expansion of previously approved one-hour course. Based on Gypsum Association

2021 standard, GA600. Not recommended tor approval.

Committee Recommendation:
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National Gypsum Company 
Thad Goodman 4284 Loop Rd. Somerset, Oh 43783 thadg@nationalgypsum.com 614-296-5375 
 

 

 
 
 

 
 

Mark Chapman is Senior Manager of Construction Services at National Gypsum 
Company. He currently oversees National Gypsum’s construction services 
department, which provides technical support to the construction industry for NGC 
products, gypsum board systems and specifications. He also serves on the Gypsum 
Association building code and technical 
committee. He has been involved with the development of construction systems 
and in the construction field for more than 40 years. 
 
Thad Goodman is Construction Design Manger Great Lakes & Midwest areas at 
National Gypsum Company. He currently calls on the Architectural Community to 
provide technical support and building knowledge base for gypsum board systems 
and specifications. He serves on the Construction Specifications Institute Board of 
Directors at the national level. He is a former contractor in the Central Ohio area 
and has been in the construction field for more than 40 years. 
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CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD 

OF BUILDING STANDARDS CERTIFICATIONS 

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The 
courses may be used for the attainment of goals that are connected with technical and professional development as they 
relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction 
pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the 
responsibilities of the certification for which credit is being requested. 

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure 
regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the 
class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is

recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.  
Advertising shall not disclose improper approval information to the public. 

Course sponsors/co-sponsors: provide participants a certificate of completion containing the following information: 
name of participant, title of approved courses, BBS approval #, BBS approved certifications, date of the continuing 
education program, number of approved credit hours awarded and signature of authorized sponsor or instructor. 

Anyone or any organization administering an approved course shall provide the Board with advanced written information 
on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the 
course with the name of course, date, and location. 

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the 
Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The 
sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the 
course. 

Board approval: Remains in effect through the calendar year of approval.  The course may be renewed administratively 
by sponsor application in subsequent years so long as it references current codes and standards Upon the Board’s
adoption of a new edition of the codes, course sponsors must update their course and submit to the Board for approval. 
The Board does not grant retroactive approval for courses presented prior to approval date. 

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing 
surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual 
equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the 
training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees; 
non-smoking in the training room; sound controlled so that outside noise will not interfere with the training. 

Ohio Board of Building Standards 
6606 Tussing Road 
PO Box 4009 
Reynoldsburg, OH 43068-9009 U.S.A. 

Gerald O. Holland, Chairman 

 An Equal Opportunity Employer and Service Provider 

 614 | 644 2613 
     Fax 614 | 644 3147 

  TTY/TDD 800 | 750 0750 
 www.com.ohio.gov 280
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 APPLICATION 

COURSE INFORMATION: 

Course Title: 

       New Course Submittal: Update Course:   Prior Approval Number: 
Purpose and Objective:

Number of Instructional Contact Hours that can be obtained upon completion: 

If Multi-Session, Number of Instructional Contact Hours Per Session:     

Program Applicable for the Following Participants: 

  Building Official  Master Plans Examiner  Building Inspector  Fire Protection Inspector  Mechanical Inspector  
Plumbing Inspector     

Non-Res IU Inspector 
Building Plans Exam.
Plumbing Plans Exam.     
Electrical Plans Exam.      
Mechanical Plans Exam. 
Fire Protect. Plans Exam.

  Res Building Official   Res Plans Examiner  Res Building Inspector  Res Mechanical Inspector  Res IU Inspector 

Electrical Safety Inspectors 
Location of ESI Course:      Date(s) of ESI Course(s): 

SUBMITTAL CHECKLIST:  Make Sure all of the Following Information is Submitted: 
Check 

Off 
Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone 
Course Sponsor: Organization sponsoring or requesting the program (if any) 
Course Title: Name of course (related to content) 
Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed 
Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs) 
Participants: Check off each certification for which credit is requested (for which course relates to certification) 
Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered 
Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available 
Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications 
Test Materials: Copy of quizzes or tests to be given
Completed Application: 

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date. 

Board of Building Standards

FOR 

Continuing Education 
Course Approval 

Continuing education programs approved for 
education credit by the Ohio Board of 
Building Standards may be used for 
compliance with certification requirements 
related to code enforcement, plan review, and 
inspection responsibilities.  The credit is to be 
used to renew the certifications issued by the 
Ohio Board of Building Standards pursuant to 
section 3781.10(E) ORC. 

6606 Tussing Road, P.O. Box 4009 
Reynoldsburg, Ohio 43068-9009 

(614) 644-2613  Fax: (614) 644-3147  
dic.bbs@com.state.oh.us 

www.com.state.oh.us/dic/dicbbs.htm 

COURSE SUBMITTER: 

Course Submitter: 
Organization:  
Address: 
City:     State:        Zip: 
E-Mail: 
Telephone: Fax: 
Course Sponsor:

(Contact Name)

(Organization/Company) 

(Include Room Number, Suite, etc.) 

BBS 81028110 Form: 1526 

Thad Goodman

National Gypsum Company

4284 Loop Rd. NW

Somerset Ohio 43783

thadg@nationalgypsum.com

614-214-5666 N/A

National Gypsum Company

Understanding the UL Fire Resistance Online Directories, Various Assemblies, Sound & Fire Protection Partition Walls

BBS2021-204
Prior Course:To lead to greater understanding how to navigate the Online UL Directory,  

Provide real world solutions to common field related questions.
To update to the 2 hour course- Introduce new tested assembly approved horizontal membrane systems,
Review the 2021 GA-600 Fire Design Manual additional assemblies, released this July 2021,
Review Fire and Sound Rated Assemblies for compliance in Multi family construction.

2 Hours

x
x
x
x
x
x

x
x

✔
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Continuing Education Program Summary 
Provider: National Gypsum Company | J299 

Course: Understanding the Online UL Fire Directories & Various Assemblies 
 
Credits: 2 (pending) 
 
Description: Underwriters Laboratory discontinued printing their bright orange books 
in 2015. The move to online has meant more current information and brought 
numerous changes to their website formatting and means of access.  
Learn how to use this resource in an effective and efficient way.  The Gypsum 
Association has published the 23rd Edition of the Fire Resistance and Sound Control 
Design Manual. Used in conjunction with the Purple Book II this course will outline 
the UL requirements of fire rated assemblies and review best practices for field 
application.  
 
 
 
 
Learning Objectives: Participants will learn access and navigation of the updated UL 
website; Learn about the three types of fire rated gypsum wallboard; Determine the 
most effective gypsum IL designs for projects and review manufacturing application 
best practices.  
 
 
 
 
 
Source Materials: Online instruction templates for UL review; 23rd Edition Fire 
Resistance and Sound Control Design Manual; National Gypsum Purple Book II, 
With nearly 100 pages of often asked questions and designs from architects and 
building code official’s through-out the country, it has become a great reference tool 
for the Industry 

 
 
 

Presented with approval from the Ohio Board of Building Standards. 
 This course is approved for 2.0 Learning units 
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Understanding the UL Fire 
Resistance Directories 101

Thad Goodman
thad@nationalgypsum.com
614-214-5666
@GoodmanThad

Copyright Materials

This presentation is protected by U.S. and International 
copyright laws. Reproduction, distribution, display and use 

of the presentation without written permission of 
the speaker is prohibited.

© 2021 National Gypsum Services Company

UL Fire Resistance Directories   

All volumes available on the UL website:

 http://www.ul.com/

 UL permits the reproduction of the material contained in the Online 
Certification Directory subject to the following conditions: 

 1. The Guide Information, Assemblies, Constructions, Designs, 
Systems, and/or Certifications (files) must be presented in their 
entirety and in a non‐misleading manner, without any manipulation of 
the data (or drawings). 

 2. The statement "Reprinted from the Online Certifications Directory 
with permission from UL" must appear adjacent to the extracted 
material. In addition, the reprinted material must include a copyright 
notice in the following format: "© 2020 UL LLC" 

1 2

3 4
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Build your assembly by 
making choices in the 
search section 

9 10

11 12
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13 14

15 16
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 First 10 pages 
(most important)

 Table on page 1

Volume 1 Important Key Passages

 Nails vs. screws 

 Gypsum board orientation

 Gypsum board joint treatment  (fire taping) 

 Blanket insulation 

 Wall and Partition Assemblies   

Pg 5 ‐ Nails vs. screws

 Screws meeting ASTM C1002 or ASTM C954 may be 
substituted for nails, one for one, when the head 
diameter, length, and spacing equal or exceed the 
requirements for the specified nails.

Pg 7 ‐ Gypsum board orientation

 Vertically applied gypsum board is gypsum board 
that is applied with the long edges parallel to the 
framing members to which it is attached. 

 Horizontally applied gypsum board applied is 
gypsum board applied with the long edges 
perpendicular to the framing members to which it is 
attached.

17 18

19 20
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Pg 7 ‐ Gypsum board joint treatment (fire taping)

 Unless otherwise specified in the specific design all gypsum board systems 
except those with predecorated or metal covered surfaces have joints taped and 
joints and fastener heads covered with one coat of joint compound (fire taped). 

 Base layers in multi layer systems are not required to have joints or fastener 
heads taped or covered with joint compound.

Pg 7 ‐ Gypsum board

 Gypsum board thicknesses specified in specific designs are 
minimums. Greater thicknesses of gypsum board are 
permitted. 

 Additional layers of gypsum board are permitted to be added 
to any design.

Pg 15 ‐ Blanket Insulation 

Unless specifically described in a design, the addition of 
insulation in the concealed space between the ceiling membrane 
and the floor or roof structure may reduce the hourly rating of 
an assembly by causing premature disruption of the ceiling 
membrane and/or higher temperatures on structural 
components under fire exposure conditions.

Unrestrained Assembly Rating ‐ 1 HR.

Finish Rating ‐ 23 Min.

UL Design No. L558

1. Floor System
2. Trusses
3. Air Duct
4. Ceiling Damper

5. Glass Fiber Insulation
6. Furring Channels
7. Gypsum Board

21 22

23 24
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Floor/Ceiling Assembly  Wall and Partition Assemblies

 The size of studs are minimum unless otherwise 
stated in a Design.

 The spacing of studs is a maximum unless otherwise 
stated in a Design.

 Spacing between parallel rows of studs are 
minimums unless otherwise stated in the individual 
designs. 

Fire Resistive Properties of Gypsum

 Gypsum is approximately 21% by weight chemically 
combined water 

 A 5/8” Type X 4’x12’ board = 22lbs of water 

 This greatly contributes to its effectiveness as a fire 
resistive barrier

CaSO4
.2H2O

Pg 19 ‐Wall and Partition Assemblies

 The ratings for walls and 
partitions apply when 
either face of the 
assembly is exposed to 
the fire unless indicated 
otherwise on a specific 
Design...

 The hourly rating of a 
load bearing assembly 
also applies to the same 
assembly when it is used 
as a non‐load bearing 
assembly.

25 26

27 28
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Fire Resistive Properties of Gypsum
The Purple Book II

The Purple Book II – Table of Contents 

29 30

31 32
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Purple Book ll ‐ ASTM Standards Purple Book ll – Wall Priority Legend

Purple Book II – Wall Priority Purple Book II – Wall Priority

33 34

35 36
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Purple Book ll – Exterior Wall Priority GA‐600 2021

Purple Book II GA-600 2021

37 38

39 40
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Purple Book II  GA‐600 2021

Purple Book II  GA‐600 2021

41 42

43 44
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Purple Book II Purple Book II

Purple Book II – Fire Rated Control Joint  Purple Book II – GA‐225 2019

45 46

47 48
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GA‐600 2021 Purple Book II 

GA‐600 2021 Purple Book II

49 50

51 52
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Purple Book II Purple Book II

GA‐600 2021 The SoundBook

53 54

55 56
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GA‐600 2021 The SoundBook

GA‐600 2021 The SoundBook

57 58

59 60
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Purple Book II GA‐600 2021 – 1‐Hour Horizontal Membrane 

1‐Hour Horizontal Membrane ‐ Framing Splice  GA‐600 2021 – 2‐Hour Horizontal Membrane 

61 62

63 64
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2‐Hour Horizontal Membrane – Framing Splice  GA‐600 2021 ‐ 2‐Hour Horizontal Membrane 

Drywall Suspension System  2‐Hour Shaftwall System

65 66

67 68
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Shaftwall Framing Components GA‐600 2021

The SoundBook GA‐600 2021

69 70

71 72
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The SoundBook Purple Book II ‐ Outside Shaftwall Corner 

Purple Book II ‐ Inside Shaftwall Corner  Purple Book II ‐ Inside Shaftwall Corner 

73 74

75 76
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Purple Book II Purple Book II 

Purple Book II Purple Book II

77 78

79 80
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Purple Book II Purple Book II

Purple Book II GA‐600 2021

81 82

83 84
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2‐Hour shaftwall – Horizontal Stud Application  2‐Hour Area Separation Wall – Floor Juncture  

Area Separation Wall ‐ Framing Components Area Separation Wall ‐ Fasteners

85 86

87 88
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GA‐600 2021 ‐ 2‐Hour Area Separation Wall  GA‐600 2021

The SoundBook GA‐600 2021

89 90

91 92
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The SoundBook Area Separation wall – Foundation 

Area Separation Wall – Floor Juncture  Area Separation Wall – Roof Junction 

93 94

95 96
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Area Separation Wall – Exterior Wall Area Separation Wall – Corner 

Area Separation wall – Intersection  Area Separation wall – Batten Option

97 98

99 100
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The SoundBook Area Separation Wall ‐ Repair Method

3-hour Area Separation Wall GA‐600 2021

101 102

103 104
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The SoundBook GA‐600 2021

The SoundBook

National Gypsum Company is the exclusive service provider for products manufactured by Gold Bond 
Building Products, LLC, PermaBASE Building Products, LLC and ProForm Finishing Products, LLC.

105 106

107 108
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The Purple Book II

UPDATED Fire Rated 
Assemblies 

 UL Designs

The PURPLE Book II highlights include:

• GridMarX detail

• MaX 12 detail

• New fire‐rated wall and ceiling assemblies

• New corner details for steel stud partitions

• New corner details for shaftwall assemblies

• New repair details for shaft wall assemblies

The SoundBook 2.0

The SoundBook 2.0 highlights include:

• 35‐45 New Wall Assemblies Added

• Ceiling Assemblies Added 

• Retrofit Assemblies Added      

1‐800‐NATIONAL® Construction Services Department

 Mark Chapman

 Sam Halverson 

 Jim Farrell

 Monday – Friday

 8:00 – 4:45 EST

Thad Goodman
thad@nationalgypsum.com
614-214-5666
@GoodmanThad
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ER-4 Considerations of the DWV and Storm System (Ohio Assn of Plumbing Inspectors)

All certifications (1 hour)

Staff Notes: Recommend approval
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Considerations of the DWV and Storm System:
What to know about Plenums and Firestopping
Learning objectives
• Plenum Spaces
• Acceptable materials for use in DWV Systems
• ASTM E 84 testing
• Plenum wrap insulation

• Firestopping
• Concerns
• Through and Membrane Penetrations
• Details
• Exemptions
• Complexities
• Engineered Judgements
• Issues
•Melting Points of Piping Products

• Toxicity of piping materials
• Question and Answer

•

Plenum Spaces
Acceptable Piping in Plenum Spaces
• Criteria for acceptable piping in plenum spaces
•Must meet 25/50 Flame and Smoke spread tested to ASTM E 84
• Be an exempt Non-Combustible
• Be acceptable for use as DWV pipe
•

• Cast Iron Soil Pipe and Fittings are acceptable
ASTM E 84
• “Standard Test Method for Surface Burning Characteristics of Building Materials”
• 10 Minute Test
• The “Thermometer” to scale and compare materials for Flame and Smoke Spread
• 25 Flame Spread and 50 Smoke Developed Index is determined by the code, not the standard
Wrap Insulation
•Misconceptions
• Only exposed item needs to meet 25/ 50
•Wrap Insulation can be used to cover plastic pipe in plenums
•

• Facts
•Many wrap insulations are tested and listed using a MODIFIED ASTM E 84 test
• Typically they have not been tested as a composite (wrap, pipe, tapes, etc.)

1

2

3

4

5

6

2

3

4

5
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• Test Labs modify tests, but ASTM E 84 does not specifically allow these modifications
Firestopping
Firestop Concerns
“Understanding what  a firestop is as well as where and why  it is required helps ensure that it is 
correctly installed. 
It is important to remember that firestopping is designed to perform as tested only once in its 
lifetime, and to do so, it must be properly installed.”

Source: Plumbing Systems & Design  Nov. 2010 “Fire in its Tracks”  Author:  Riley Archer – National 
Technical Manager for RectorSeal
What is firestopping? Through and Membrane Penetrations
• It is a system, consisting of:
• Penetrating item
• Opening in resistive member
• Construction component 
• Type- wall, floor, ceiling, or floor/ ceiling
•Material
• Hour rating

• Material or materials used for firestopping
• Listed system detail for installing and inspection
•

Exemptions
• 6” and smaller nominal metallic pipe in penetration openings under 144 square inches may be 

protected by use of grout or concrete, in concrete or masonry walls, floors, or ceilings.
•

• This does not require a listed system
•

• Non-metallic pipe can not be protected in as simple a manner
•

• Combustible piping can leave a void in a fire barrier when it burns or melts away, non-
combustible piping materials do not, making protection for metallic, non-combustible pipes much 
simpler.
•

Complexities of 
Firestopping
•What type of barrier is being penetrated? 
•What is it made of?
•What material is penetrating the barrier?
• How big is the opening?
•What manufacturer is being used?
•What listed system fits the above criteria?
•What materials are needed? 
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• How is it to be installed?
•What are the inspection requirements?
•

The Firestop System Listing
• The parameters for the opening, annular space, penetrating materials and barrier type and 

materials
•Which manufacturer- Listings are manufacturer specific and material from manufacturer A can not 

be mixed with manufacturer B’s materials
•What materials are need, quantities, etc.
• How it is to be applied, secured, backed, the thickness of materials, and specialty items, such as: 

screws, washers, anchors, tapes, wire, metal sheeting, etc.
•What the hour rating of protection is…
• Remember- mixing or exchanging one material or manufacturer for another in a listed system, 

makes it no longer listed, therefore not protected!!!
•

Engineered Judgements

• Should only be used where and when a listed system does not exist (Check all listings, even if 
under a different manufacturer)
• This is only an opinion that a certain material(s) applied and installed a certain way SHOULD work.
•May not be acceptable to Administrative Authority Having Jurisdiction
• This is not the same as a listed system, because it has not be installed and tested to rate the 

performance
• Provided by Firestopping Manufacturers Engineers Only

Firestopping Installation Issue-
Not a Listed system
Firestop Installation issue
Firestop Installation issue

Melting Points of Common Materials
Temperature at 10 minutes = 1300 °F

Melting Points  (approximate):

Aluminum - 1220 °F1



PVC plastic pipe - 413 °F2



Fiberglas® insulation - 1100 °F3
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Sources:
1.   NFPA Fire Protection Handbook, 18th Ed. Table 4-16A.  Pg 4-183.
2.   SFPE Handbook of Fire Protection Engineering, 1st Ed.  Table 1-12.1.  Pg. 1-166.
3.   Owens Corning SSL I or II Fiberglas Insulation specification sheet.

•

Product Data Sheet (From a manufacturer)

• 4. Performance & Typical Physical Properties
Color: Gray with Red Liner
Fire Resistance: 1-3 Hours (wall- or floor-rating dependent)
Activation Temperature: 550° F (288° C)
Expansion Volume: 100x

ISSUE: PVC MELTS AWAY 137 degrees F BEFORE the intumescent even begins to react!!!
Firestop Test Failure
Firestop Test Failure
Toxicity of Piping Materials
Toxicity
Many combustible products give of toxic gasses and chemicals when burned. Some items are far 
worse and have a higher toxicity than others. This needs to be looked at when assessing materials 
for piping in the DWV system.

• Resources:
• US EPA on Vinyl Chloride
• Evaluation of Fire Stop Burn Test Polyvinyl Chloride (PVC)
• Living Building Challenge
•

•Many other resources are available
From the EPA
Epa.gov 
75-01-4 
Hazard Summary-Created in April 1992; Revised in January 2000 

Most vinyl chloride is used to make polyvinyl chloride (PVC) plastic and vinyl products. Acute 
(short-term) exposure to high levels of vinyl chloride in air has resulted in central nervous system 
effects (CNS), such as dizziness, drowsiness, and headaches in humans. Chronic (long-term) 
exposure to vinyl chloride through inhalation and oral exposure in humans has resulted in liver 
damage. Cancer is a major concern from exposure to vinyl chloride via inhalation, as vinyl chloride 
exposure has been shown to increase the risk of a rare form of liver cancer in humans. EPA has 
classified vinyl chloride as a Group A, human carcinogen. 
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Most of the vinyl chloride produced in the United States is used to make polyvinyl chloride (PVC), a 
material used to manufacture a variety of plastic and vinyl products including pipes, wire and cable 
coatings, and packaging materials. 

Air inside new cars may contain vinyl chloride at higher levels than detected in ambient air because 
vinyl chloride may outgas into the air from the new plastic parts. 

Drinking water may contain vinyl chloride released from contact with polyvinyl pipes. 
PVC is a “Red List Material” 
for Living Building Challenge
• Red List Materials from Living Building Challenge:
• Polyvinyl Chloride (PVC)
• PVC’s vinyl chloride monomer building block is a known human carcinogen, according to the 

US Department of Health and Human Services. In addition, PVC is a Persistent Organic 
Pollutant Source Material. Due to its chlorine content, PVC manufacture often contains other 
substances of concern, such as cadmium, lead, and phthalates, and can result in the production 
of dioxins during production and disposal phases. Dioxins, specifically TCDD, accumulate in 
human and animal tissue and are associated with immune system impairment, damage to 
developing nervous systems, and damage to the endocrine and reproductive systems. TCDD is 
listed as a “known human carcinogen” by the International Agency for Research on Cancer. 

• REF: (dioxins): http://www.who.int/mediacentre/factsheets/fs225/en/index.html
• REF: (vinyl chloride): http://www.atsdr.cdc.gov/tfacts20.html

Questions?
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Laura Loziuk is a Strategic Codes & 

Standards Specialist for McWane Plumbing 

Technical Services who works with plumbing 

industry design professionals and 

enforcement agencies to provide the 

education and technical expertise to solve 

technical design issues with innovative 

materials/solutions. 

Laura believes providing the technical 

education needs of the industry is essential 

to ensuring buildings are 

constructed/designed to be safe and 

sanitary for the occupants.Laura is an active 

member of Women of ASPE, IAPMO, ICC, 

and ASTM. She is also a Board member of 

the Philadelphia chapter of ASPE. 

Laura has a Bachelor’s degree in Civil 

Engineering from Florida Atlantic University 

and has been active in the construction 

industry for over 12 years. 
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Considerations of the DWV and Storm System:
What to know about Plenums and Firestopping

Laura Loziuk
Technical Services Manager

Learning objectives
• Plenum Spaces

• Acceptable materials for use in DWV Systems
• ASTM E 84 testing
• Plenum wrap insulation

• Firestopping
• Concerns
• Through and Membrane Penetrations
• Details
• Exemptions
• Complexities
• Engineered Judgements
• Issues
• Melting Points of Piping Products

• Toxicity of piping materials
• Question and Answer

Plenum Spaces
Acceptable 
Piping in 
Plenum 
Spaces

• Criteria for acceptable piping in plenum spaces
• Must meet 25/50 Flame and Smoke spread tested to 

ASTM E 84
• Be an exempt Non-Combustible
• Be acceptable for use as DWV pipe

• Cast Iron Soil Pipe and Fittings are acceptable
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ASTM E 84
• “Standard Test Method for Surface Burning 

Characteristics of Building Materials”

• 10 Minute Test

• The “Thermometer” to scale and compare 
materials for Flame and Smoke Spread

• 25 Flame Spread and 50 Smoke Developed 
Index is determined by the code, not the 
standard

Wrap 
Insulation

• Misconceptions
• Only exposed item needs to meet 25/ 50
• Wrap Insulation can be used to cover plastic 

pipe in plenums

• Facts
• Many wrap insulations are tested and listed 

using a MODIFIED ASTM E 84 test
• Typically they have not been tested as a 

composite (wrap, pipe, tapes, etc.)
• Test Labs modify tests, but ASTM E 84 does 

not specifically allow these modifications

Firestopping
Firestop 
Concerns

“Understanding what  a firestop is as well as where 
and why  it is required helps ensure that it is correctly 
installed. 

It is important to remember that firestopping is 
designed to perform as tested only once in its lifetime, 
and to do so, it must be properly installed.”

Source: Plumbing Systems & Design  Nov. 2010 “Fire in its Tracks”  Author:  Riley Archer – National 
Technical Manager for RectorSeal
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What is 
firestopping? 
Through and 
Membrane 
Penetrations

• It is a system, consisting of:

• Penetrating item

• Opening in resistive member

• Construction component 
• Type- wall, floor, ceiling, or floor/ ceiling
• Material
• Hour rating

• Material or materials used for firestopping

• Listed system detail for installing and inspection

Exemptions
• 6” and smaller nominal metallic pipe in penetration 

openings under 144 square inches may be protected 
by use of grout or concrete, in concrete or masonry 
walls, floors, or ceilings.

• This does not require a listed system

• Non-metallic pipe can not be protected in as simple a 
manner

• Combustible piping can leave a void in a fire barrier 
when it burns or melts away, non-combustible piping 
materials do not, making protection for metallic, non-
combustible pipes much simpler.

Complexities 
of 
Firestopping

• What type of barrier is being penetrated? 

• What is it made of?

• What material is penetrating the barrier?

• How big is the opening?

• What manufacturer is being used?

• What listed system fits the above criteria?

• What materials are needed? 

• How is it to be installed?

• What are the inspection requirements?

The 
Firestop 
System 
Listing

• The parameters for the opening, annular space, 
penetrating materials and barrier type and materials

• Which manufacturer- Listings are manufacturer specific 
and material from manufacturer A can not be mixed 
with manufacturer B’s materials

• What materials are need, quantities, etc.

• How it is to be applied, secured, backed, the thickness 
of materials, and specialty items, such as: screws, 
washers, anchors, tapes, wire, metal sheeting, etc.

• What the hour rating of protection is…
• Remember- mixing or exchanging one material or 

manufacturer for another in a listed system, makes 
it no longer listed, therefore not protected!!!
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Engineered 
Judgements

• Should only be used where and when a listed 
system does not exist (Check all listings, even if 
under a different manufacturer)

• This is only an opinion that a certain material(s) 
applied and installed a certain way SHOULD 
work.

• May not be acceptable to Administrative Authority 
Having Jurisdiction

• This is not the same as a listed system, because 
it has not be installed and tested to rate the 
performance

• Provided by Firestopping Manufacturers 
Engineers Only

Firestopping 
Installation 
Issue-
Not a Listed 
system

Multiple Products and not installed per listing

Firestop 
Installation 
issue A Glove, 

colored to 
resemble 
firestopping!

Firestop 
Installation 
issue

No protection provided by firestop device if the annular space is too 
large…like this one
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The plastic will melt away, allowing the fire to melt away 
the plastic above…no protection provided in this 
installation resulting in a chimney effect.

Firestop 
Installation 
issue

Left- Not tooled to ensure proper seal
Right- Tooled, but the seal has pulled away

Firestop 
Installation 
issue

Melting 
Points of 
Common 
Materials

Temperature at 10 minutes = 1300 
°F

Melting Points  (approximate):

 Aluminum - 1220 °F1

 PVC plastic pipe - 413 °F2

 Fiberglas® insulation - 1100 °F3

Sources:

1.   NFPA Fire Protection Handbook, 18th Ed. Table 4-16A.  Pg 4-183.

2.   SFPE Handbook of Fire Protection Engineering, 1st Ed.  Table 1-
12.1.  Pg. 1-166.

3.   Owens Corning SSL I or II Fiberglas Insulation specification sheet.

Product Data Sheet (From a manufacturer)

• 4. Performance & Typical Physical Properties
Color: Gray with Red Liner
Fire Resistance: 1-3 Hours (wall- or floor-rating 
dependent)
Activation Temperature: 550° F (288° C)
Expansion Volume: 100x

ISSUE: PVC MELTS AWAY 137 degrees F 
BEFORE the intumescent even begins to react!!!

Melting 
Points of 
Common 
Materials

Activation of Some 
Intumescent Materials
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Firestop 
Test Failure

Firestop 
Test Failure

Intumescent did not expand enough to fill the hole exposed by 
the melting plastic…this would allow smoke and flame to travel 

Toxicity of Piping Materials Toxicity
Many combustible products give of toxic gasses and 
chemicals when burned. Some items are far worse and have 
a higher toxicity than others. This needs to be looked at 
when assessing materials for piping in the DWV system.

• Resources:

• US EPA on Vinyl Chloride

• Evaluation of Fire Stop Burn Test Polyvinyl 
Chloride (PVC)

• Living Building Challenge

• Many other resources are available

323



6/22/2021

7

Epa.gov 

75-01-4 

Hazard Summary-Created in April 1992; Revised in January 2000 

Most vinyl chloride is used to make polyvinyl chloride (PVC) plastic and vinyl products. Acute 
(short-term) exposure to high levels of vinyl chloride in air has resulted in central nervous 
system effects (CNS), such as dizziness, drowsiness, and headaches in humans. Chronic 
(long-term) exposure to vinyl chloride through inhalation and oral exposure in humans has 
resulted in liver damage. Cancer is a major concern from exposure to vinyl chloride via 
inhalation, as vinyl chloride exposure has been shown to increase the risk of a rare form of 
liver cancer in humans. EPA has classified vinyl chloride as a Group A, human carcinogen. 

Most of the vinyl chloride produced in the United States is used to make polyvinyl chloride 
(PVC), a material used to manufacture a variety of plastic and vinyl products including pipes, 
wire and cable coatings, and packaging materials. 

Air inside new cars may contain vinyl chloride at higher levels than detected in ambient air 
because vinyl chloride may outgas into the air from the new plastic parts. 

Drinking water may contain vinyl chloride released from contact with polyvinyl pipes. 

From the EPA

Toxicity • Red List Materials from Living Building Challenge:
• Polyvinyl Chloride (PVC)

• PVC’s vinyl chloride monomer building block is a known 
human carcinogen, according to the US Department of Health 
and Human Services. In addition, PVC is a Persistent Organic 
Pollutant Source Material. Due to its chlorine content, PVC 
manufacture often contains other substances of concern, 
such as cadmium, lead, and phthalates, and can result in the 
production of dioxins during production and disposal phases. 
Dioxins, specifically TCDD, accumulate in human and animal 
tissue and are associated with immune system impairment, 
damage to developing nervous systems, and damage to the 
endocrine and reproductive systems. TCDD is listed as a 
“known human carcinogen” by the International Agency for 
Research on Cancer. 

• REF: (dioxins): http://www.who.int/mediacentre/factsheets/fs225/en/index.html

• REF: (vinyl chloride): http://www.atsdr.cdc.gov/tfacts20.html

PVC is a “Red List Material” 
for Living Building Challenge

Toxicity

Questions?
Laura Loziuk

Technical Services Manager
903-941-4541

Laura.Loziuk@mcwaneplbgrp.com
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CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD 

OF BUILDING STANDARDS CERTIFICATIONS 

 
 

 

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The 

courses may be used for the attainment of goals that are connected with technical and professional development as they 

relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction 

pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the 
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Course sponsors/co-sponsors: proved participants a certificate of completion containing the following information: 

name of participant, title of approved courses, BBS approval #, BBS approved certifications, date of the continuing 

education program, number of approved credit hours awarded and signature of authorized sponsor or instructor. 

 

Anyone or any organization administering an approved course shall provide the Board with advanced written information 

on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the 

course with the name of course, date, and location. 

 

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the 

Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The 

sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the 

course. 

 

Board approval: Remains in effect during the current code edition. Upon the Board’s adoption of a new edition of the 

codes, course sponsors must update their course and submit to the Board for approval. The Board does not grant 

retroactive approval for courses presented prior to approval date. 
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COURSE INFORMATION: 

 

Course Title:             
 

                      New Course Submittal:                 Update Course:            Prior Approval Number: 
 

  Purpose and Objective:                                                                                                
 

                                                                               

                                                                                   
 

 

  
Number of Instructional Contact Hours that can be obtained upon completion:                                
 

If Multi-Session, Number of Instructional Contact Hours Per Session:                 
 
 

Program Applicable for the Following Participants: 
 

 

  Building Official             Master Plans Examiner                    Building Inspector              Fire Protection Inspector             Mechanical Inspector  
      

                                           Plumbing Plans Exam.                                                                                                                       Plumbing Inspector    
                          

                                           Electrical Plans Exam.                                                                                                                     Non-Res IU Inspector 
                                            

                                           Mechanical Plans Exam. 

  
  Res Building Official             Res Plans Examiner                 Res Building Inspector          Res Mechanical Inspector             Res IU Inspector                                                                                                                                             

 

Electrical Safety Inspectors 

Location of ESI Course:                                                                                        Date(s) of ESI Course(s): 
 

 

SUBMITTAL CHECKLIST:  Make Sure all of the Following Information is Submitted: 
Check 

Off 

Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone  

Course Sponsor: Organization sponsoring or requesting the program (if any)  

Course Title: Name of course (related to content)  

Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed  

Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs)  

Participants: Check off each certification for which credit is requested (for which course relates to certification)  

Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered  

Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available  

Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications  

Test Materials: Copy of quizzes or tests to be given  

Completed Application:   
 

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date. 

  

Board of Building Standards 

FOR 

Continuing Education 

Course Approval 

Continuing education programs approved for 

education credit by the Ohio Board of 

Building Standards may be used for 

compliance with certification requirements 

related to code enforcement, plan review, and 

inspection responsibilities.  The credit is to be 

used to renew the certifications issued by the 

Ohio Board of Building Standards pursuant to 

section 3781.10(E) ORC. 
 

 

6606 Tussing Road, P.O. Box 4009 

Reynoldsburg, Ohio 43068-9009 
(614) 644-2613  Fax: (614) 644-3147  

dic.bbs@com.state.oh.us 

www.com.state.oh.us/dic/dicbbs.htm 

COURSE SUBMITTER: 
 

 

Course Submitter: 
 

Organization:  
 

Address: 
 

City:                  State:         Zip: 
 

E-Mail:     
 

Telephone:                                  Fax: 
 

Course Sponsor: 

 

 

 

 

 
    

   

 

  

(Contact Name) 

(Organization/Company) 

(Include Room Number, Suite, etc.) 

BBS 51023210 Form: 1526 

 

 

James A Richardson Jr

OAPI

111 N. Front St.

Columbus OH 43215

jarichardson@columbus.gov

6147744855

Considerations of the DWV and Storm System: What to know about Plenums and Firestopping

This course is designed to give the participant working knowledge regarding acceptable firestopping methods. The course 

covers plenum spaces, ASTM E 84, plenum wrap, through penetrations, membrane penetrations, exemptions, engineered judgements, and toxicity of materials.

Presenter will be Laura Loziuk - BIO sent with application
1

1

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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Hangers and Restraint for Cast Iron Soil Pipe DWV Systems
Laura Loziuk
Technical Services Manager
McWane Plumbing Group

Learning Objectives
Hangers
Hangers
Hangers
Hangers
Hanger Spacing
• Code also provides the intervals that hangers must be placed at.
• This is done by material type.
• 2018 IPC Table 308.5 provides this information.
Hanger Spacing
• Cast iron hanger requirements are 5 feet or 10 feet where 10 foot lengths of pipe are used (see 

footnote a. in IPC table)
• Stainless Steel requirements are 10 feet.

• 2018 UPC uses Table 313.3
Hanger Spacing

PVC requirements vary by pipe size in DWV applications
•

•

Hanger Spacing
PVC requirements become even more complex in pressure applications

Hanger Spacing
Examples: 
• PVC requirements start at 3 feet (depending on the pipe diameter)
• Cast Iron requirements are 5 feet or 10 feet where 10 foot lengths of pipe are used (see 

footnote a. in IPC table)
• Stainless Steel requirements are 10 feet.

• 2018 UPC uses Table 313.3
CISPI Handbook
• Provides guidance on hanging, specific to cast iron soil pipe and fittings.
• From the CISPI Handbook: “(1) Cast iron soil pipe installed in the horizontal position shall be 

supported at every hub (hub and spigot) or coupling (hubless). The hanger shall be placed within 18” 
of the hub or coupling. Joints used for connecting cast iron soil pipe possess sufficient shear strength 
to require one hanger per joint or hub.”
•
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Alternative Materials
• Rigid piping materials, like cast iron require less hangers for support.
• Flexible piping materials, like ABS or PVC require more design consideration and hangers for 

support.
• Steel, copper and stainless steel are similar to cast iron, as they can support their length, when 

used in a DWV system.
•

Restraints
Types of Restraint
• Thrust Restraint
• Sway Bracing
• Seismic Restraint
•

• All 3 fall under Chapter 3 General Regulations of the IPC and UPC
•

Types of Restraint
Thrust Restraint - bracing, blocks, rodding, and other suitable methods to resist thrust forces in a 
piping system

Types of Restraint
Sway Bracing - rigid bracing or other rigid support arrangements installed to resist movement of 
the upstream pipe in the direction of flow (2018 IPC)
•

•

Types of Restraint
Seismic Restraint - Piping Seismic Supports- plumbing piping supports designed and installed for 
the seismic forces in accordance with the International Building Code. (2018 IPC)
•

•

Thrust Restraint
• 2018 IPC Chapter 3, section 308.7.1 describes thrust restraint, and states “For pipe sizes greater 

than 4 inches (102 mm), restraints shall be provided for drain pipes at all changes of in direction 
and at all changes in diameter greater than two pipe sizes.”

Thrust Restraint
Thrust Forces - The Reason for the Restraints!
Thrust Restraint
Case Study:  MGM National Harbor Casino
CISPI Thrust Restraint Example
Manufacturer’s Installation Instructions
•Manufacturers of cast iron soil pipe and fittings include similar language as CISPI for thrust 
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restraint. It is applicable to both Hub and Spigot and Hubless (No-Hub) pipe and fittings.
• Simply stated:
ALL HORIZONTAL PIPE AND FITTINGS, 5   INCH AND LARGER. SHOULD BE BRACED TO PREVENT 
MOVEMENT AT EVERY BRANCH OR CHANGE OF DIRECTION, 
Sway Bracing
CISPI Handbook- Sway Bracing
Seismic Restraint System
• An engineering system to resist seismic movement.
• As each installation is different, so must be the system used for restraint.
• Building Codes and plumbing codes require that seismic movement be restrained.
• Consult with the engineer for specific installation and design to meet this requirement.
Example 
Example
Items to Remember
• Hangers and their requirements are defined by the plumbing code.
• Hanging support intervals vary by piping material. 
• Thrust forces and restraint of those forces are keys to a properly installed system.
• The plumbing codes address restraint (thrust, sway and seismic).
•Manufacturers of cast iron soil pipe and fittings, CISPI, and the codes have similar language to 

deal with restraint.
Questions?
Knowledge Assessment
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industry for over 12 years. 
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Hangers and Restraint for 
Cast Iron Soil Pipe DWV 

Systems

Laura Loziuk

Technical Services Manager

McWane Plumbing Group

Learning 
Objectives • Types of Hangers

• Hanging Requirements
• Types of restraint

• Thrust Restraint
• Sway Bracing
• Seismic Restraint (Bracing)

Hangers
Example of a clevis hanger which  
is commonly used to suspend cast 
iron soil pipe and fittings

Hangers A Multitude of Other Hanger Types are Used

Source:  CISPI Handbook
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Hangers A Multitude of Other Hanger Types are Used

Source:  CISPI Handbook

Hangers
• All-Thread Rod is used to 

suspend many of these hangers 
from beams by use of beam 
clamps or other devices directly 
into concrete structures or 
beams.

• The 2018 UPC section 313.6 and 
Table 313.6 provides guidance 
on hanger rod sizes

Hanger 
Spacing

• Code also provides the intervals that 
hangers must be placed at.

• This is done by material type.

• 2018 IPC Table 308.5 provides this 
information.

Hanger 
Spacing

• Cast iron hanger requirements are 5 
feet or 10 feet where 10 foot lengths of 
pipe are used (see footnote a. in IPC 
table)

• Stainless Steel requirements are 10 feet.

• 2018 UPC uses Table 313.3

Source:  CISPI Handbook
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Hanger 
Spacing

PVC requirements vary by pipe 
size in DWV applications

Source:  PPFA website

Hanger 
Spacing

PVC requirements become even more complex 
in pressure applications

Source:  PPFA website

Hanger 
Spacing

Examples: 
• PVC requirements start at 3 

feet (depending on the pipe 
diameter)

• Cast Iron requirements are 5 
feet or 10 feet where 10 foot 
lengths of pipe are used (see 
footnote a. in IPC table)

• Stainless Steel requirements 
are 10 feet.

• 2018 UPC uses Table 313.3

CISPI 
Handbook

• Provides guidance on hanging, specific to cast 
iron soil pipe and fittings.

• From the CISPI Handbook: “(1) Cast iron soil 
pipe installed in the horizontal position shall be 
supported at every hub (hub and spigot) or 
coupling (hubless). The hanger shall be placed 
within 18” of the hub or coupling. Joints used 
for connecting cast iron soil pipe possess 
sufficient shear strength to require one hanger 
per joint or hub.”
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Alternative 
Materials • Rigid piping materials, like cast iron require 

less hangers for support.

• Flexible piping materials, like ABS or PVC 
require more design consideration and 
hangers for support.

• Steel, copper and stainless steel are similar 
to cast iron, as they can support their 
length, when used in a DWV system.

Restraints

Types of 
Restraint • Thrust Restraint

• Sway Bracing

• Seismic Restraint

• All 3 fall under Chapter 3 General 
Regulations of the IPC and UPC

Types of 
Restraint

Thrust Restraint - bracing, blocks, rodding, 
and other suitable methods to resist thrust 
forces in a piping system

Source:  CISPI Handboook
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Types of 
Restraint Sway Bracing - rigid bracing or other rigid 

support arrangements installed to resist 
movement of the upstream pipe in the 
direction of flow (2018 IPC)

Source:  CISPI Handboook

Types of 
Restraint Seismic Restraint - Piping Seismic Supports-

plumbing piping supports designed and 
installed for the seismic forces in accordance 
with the International Building Code. (2018 
IPC)

Source:  CISPI Handboook, Figure 16—Method of Supporting “Multi-
Fitting” Installations (Hanger Spacing 10 Ft. Max.).

Thrust 
Restraint • 2018 IPC Chapter 3, section 308.7.1 

describes thrust restraint, and states “For 
pipe sizes greater than 4 inches (102 mm), 
restraints shall be provided for drain pipes 
at all changes of in direction and at all 
changes in diameter greater than two pipe 
sizes.”

Thrust 
Restraint

Thrust Forces - The Reason for the 
Restraints!

Thrust or Displacement Forces Encountered in Hydrostatic Testing of Cast Iron Soil Pipe

Pipe Size 1.5" 2" 3" 4" 5" 6" 8" 10" 12" 15"

Head, 
Feet of 
Water

Pressure 
PSI

Thrust lb. Thrust lb. Thrust lb. Thrust lb. Thrust lb. Thrust lb. Thrust lb. Thrust lb. Thrust lb. Thrust lb.

10 4.3 12 19 38 65 95 134 237 377 538 847

20 8.7 25 38 77 131 192 271 480 762 1088 1714

30 13.0 37 56 115 196 287 405 717 1139 1626 2562

40 17.3 49 75 152 261 382 539 954 1515 2164 3409

50 21.7 62 94 191 327 479 676 1197 1900 2714 4276

60 26.0 74 113 229 392 574 810 1434 2277 3252 5124

70 30.3 86 132 267 457 668 944 1671 2654 3790 5971

80 34.7 99 151 306 523 765 1082 1914 3039 4341 6838

90 39.0 111 169 344 588 860 1216 2151 3416 4879 7685

100 43.4 123 188 382 654 957 1353 2394 3801 5429 8552

110 47.7 135 207 420 719 1052 1487 2631 4178 5967 9400

120 52.0 148 226 458 784 1147 1621 2868 4554 6505 10247

Area, OD 2.84 4.34 8.81 15.07 22.06 31.17 55.15 87.58 125.09 197.06

Source:  CISPI Handboook
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Thrust 
Restraint

Case Study:  MGM National Harbor Casino
CISPI 
Thrust 
Restraint 
Example

Applies to Hub and Spigot as well as 
Hubless (No-Hub) pipe and fittings.

Manufacturer’s 
Installation 
Instructions

• Manufacturers of cast iron soil pipe and 
fittings include similar language as CISPI 
for thrust restraint. It is applicable to both 
Hub and Spigot and Hubless (No-Hub) pipe 
and fittings.

• Simply stated:

ALL HORIZONTAL PIPE AND FITTINGS, 5   
INCH AND LARGER. SHOULD BE BRACED 
TO PREVENT MOVEMENT AT EVERY 
BRANCH OR CHANGE OF DIRECTION, 

Sway 
Bracing

Source:  2018 IPC Section 308.6
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CISPI 
Handbook-
Sway 
Bracing

The brace to the hanger is 
the sway brace. 

Seismic 
Restraint 
System

• An engineering system to resist seismic 
movement.

• As each installation is different, so must be 
the system used for restraint.

• Building Codes and plumbing codes require 
that seismic movement be restrained.

• Consult with the engineer for specific 
installation and design to meet this 
requirement.

Example Example
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Items to 
Remember • Hangers and their requirements are defined by 

the plumbing code.
• Hanging support intervals vary by piping 

material. 
• Thrust forces and restraint of those forces are 

keys to a properly installed system.
• The plumbing codes address restraint (thrust, 

sway and seismic).
• Manufacturers of cast iron soil pipe and 

fittings, CISPI, and the codes have similar 
language to deal with restraint.

Questions?

Knowledge 
Assessment

Laura Loziuk

Technical Services Manager

903-941-4541

Laura.Loziuk@mcwaneplbgrp.com
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Hangers and Restraints for Cast Iron Soil Pipe DWV Systems

This course is designed to give the participant an understanding of the hanger and restraint requirements for the varying

materials used in piping systems. Specifics covered will be - types of hangers, hanger spacing requirements, and types of restraints.

Presenter will be Laura Loziuk - BIO sent with application
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Joining Methods for Cast Iron Soil Pipe and Fittings

Laura Loziuk
Technical Services Regional Manager
McWane Plumbing Group

Learning Objectives
Hub and Spigot 
Joining Methods
Code Sections for Hub and Spigot Joints- IPC
• The 2018 International Plumbing Code (IPC) sections are:
• 705.3.1 Caulked Joints (Lead and Oakum)
• Section is prescriptive- explains what is to be done
• 705.3.2 Compression Gasket Joints
• This section cites ASTM C 564 for gasket material and ASTM C 1563 for testing of the gasket.

Code Sections for Hub and Spigot Joints- UPC
• The 2018 Uniform Plumbing Code (UPC) sections are:
• 705.2.1 Caulked Joints (Lead and Oakum)
• Section is prescriptive- explains what is to be done
• 705.2.2 Mechanical Joints and Compression Joints
• This sections combines couplings for hubless and gaskets for hub and spigot, cites both ASTM 

C 564 and ASTM C 1563, along with prescriptive language for both types of joints
•

Lead and Oakum
• Can be used for Service Weight and Extra Heavy Pipe and Fittings.
• Still used today for repair and some new construction
• Completed by “packing” Oakum into the hub and around the pipe
• Then pouring the proper amount of lead for the joint, based on pipe size
• “Caulking” the lead into the hub and around the spigot of the pipe
•

•

Compression Gaskets
• Available for both Service Weight and Extra Heavy Pipe and Fittings
•Material standard- ASTM C 564 for elastomer and ASTM C 1563 for the test method
• Uses either a lubricant or an adhesive lubricant for installation, based on pipe size.
• Used above and below grade all over the US

•

Code Sections for Transitions of Dissimilar Materials- IPC
• The  2018 IPC section 705.16 Joints Between Different Materials addresses the different standards 

that apply and how to transition between materials.
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• Sections 705.16.1, 705.16.2, 705.16.3, 705.16.4, 705.16.5, 705.16.6, 705.16.7 all address different, 
specific transitions of dissimilar materials.

Code Sections for Transitions of Dissimilar Materials- UPC
• The 2018 UPC section 705.10 Joints Between Various Materials address the different standards 

that apply and how to transition between materials.
• Sections 705.10.1, 705.10.2, 705.10.3, and 705.10.4 all address specific transitions of dissimilar 

materials.
•

Transitions between Dissimilar Materials
• Transitions from Hub and Spigot to other materials, by code, should be completed using an 

approved transition
• Lead and Oakum is effective as a transition method as it conforms to each joint specifically
• Temperatures, as it applies to the “other” materials will need to be considered.
• There are compression gaskets that are available for transitioning between materials.
Hubless
Joining Methods
Code Sections for Hub and Spigot Joints- IPC
• The 2018 International Plumbing Code (IPC) sections are:
• 705.3.3 Mechanical Joint Coupling this section specifically cites CISPI 310, ASTM C 1277, and 

ASTM C 1540. It also cites ASTM C 564 and CSA B 602 for the elastomeric sleeve of the 
coupling.

Code Sections for Hub and Spigot Joints- UPC
• The 2018 Uniform Plumbing Code (UPC) sections are:
• 705.2.2 Mechanical Joints and Compression Joints
• This sections combines couplings for hubless and gaskets for hub and spigot, cites ASTM A 

1056, ASTM C 1277, ASTM C 1540, or CISPI 310 for the coupling and ASTM C 564 for 
elastomeric sleeve of the coupling. This section also provides prescriptive installation 
information of the couplings.

Standard Couplings
• Standards that cover these couplings are:
• CISPI 310 (The Original)
• ASTM C 1277

• Require ASTM C 564 elastomer gaskets, stainless steel shields, etc
• Both standards are listed in the codes as an approved joining method for hubless pipe and fittings
• Does not cover transitions of dissimilar materials
• Basis for NSF-CISPI 310 program and other listings
•

•

•

Heavy Duty Couplings
• ASTM C 1540- Standard that covers Heavy Duty Couplings
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•Written AFTER the couplings were being produced
• Allows for a wide variation in permissible designs and configurations
• Cited by all major plumbing codes
• Not for Transition of dissimilar materials
• Sub-categories (not defined by the standard) are Mid-Duty and Heavy Duty. 
Other Couplings
• Other coupling configurations exist
•Must meet the standards that are applicable to them
• Shield materials can vary…even cast iron shielded couplings exist with the ASTM A 1056 standard
•While there are many options, Standard and Heavy Duty couplings are the vast majority in use
Code Sections for Transitions of Dissimilar Materials- IPC
• The  2018 IPC section 705.16 Joints Between Different Materials addresses the different standards 

that apply and how to transition between materials. It lists ASTM C1173, C 1460, C 1461 for the 
product and ASTM C 425, C 443, c 564, C 1440, , F 477, CSA A 257.3M or B 602 for the elastomer 
seal.
• Sections 705.16.1, 705.16.2, 705.16.3, 705.16.4, 705.16.5, 705.16.6, 705.16.7 all address different, 

specific transitions of dissimilar materials.
Code Sections for Transitions of Dissimilar Materials- UPC
• The 2018 UPC section 705.10 Joints Between Various Materials address the different standards 

that apply and how to transition between materials. It lists ASTM C 1173 for below ground use, 
ASTM C 1460 for above ground use, or ASTM C 1461 for above and below ground use.
• Sections 705.10.1, 705.10.2, 705.10.3, and 705.10.4 all address specific transitions of dissimilar 

materials.
•

Hubless Transitions of Dissimilar Materials
• Code refers to products being listed to multiple standards for transition purposes
• Shielded and unshielded varieties exist, depending on standard
• Gasket materials may or may not be ASTM C 564 compliant, depending on standard.
• Some may be configured similar to Standard Couplings, Heavy Duty Couplings, or something 

entirely different
• Dependent on piping materials, location of use (above or below grade), and even size differentials
Installation
Considerations
Applications by Joining Method
• A few questions can lead to the best choice of joining method available for the application.
•What occupancy is the structure?
• Healthcare typically use Heavy Duty couplings, like the Husky SD 4000 (orange shield) as the 

joining method of choice.
•What does code allow?
•What parameters does the structure have?
• Deflection issues?
• Pipe Type- Hub and Spigot or Hubless
• Storm Water systems with large floor spacing
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• Extra protection or security desired or needed
• By asking and considering these questions and other specifics, joining methods can be chosen 

to best suite each project’s specific needs.
Installation
• The 2018 UPC has prescriptive language for installation of a standard hubless coupling.
• CISPI 310 contains an annex detailing installation of standard hubless couplings.
• The CISPI Cast Iron Soil Pipe and Fittings Handbook provides installation information of lead and 

oakum, compression gaskets, and standard couplings.
•Manufacturers of all of these joining methods have specific installation instructions that should be 

followed.
Manufacturer’s Installation Instructions
• Regardless of joining method employed, the manufacturers of cast iron soil pipe and fittings all 

suggest similar language to the below. The plumbing codes of our country all state similar 
requirements as well. 
• Simply stated:
ALL HORIZONTAL PIPE AND FITTINGS, 5   INCH AND LARGER. SHOULD BE BRACED TO PREVENT 
MOVEMENT AT EVERY BRANCH OR CHANGE OF DIRECTION, 
• This is regardless of joining method employed!!!
Conclusion
• There are multiple methods for joining cast iron soil pipe and fittings. It is based on:
• Type of cast iron pipe and fittings
•Method of joining specified or employed
• Code allowable methods
• Plumber Preference

• Both the 2018 IPC and UPC Codes cite allowable standards and methods in various sections
• ASTM C 1540 Heavy Duty Couplings vary a great deal by manufacturer and model.
• Other couplings exist, but not in as much use as Standard and Heavy Duty Couplings
Conclusion Continued
• Transitions of dissimilar materials to cast iron is governed by the codes and standards and is 

dependent upon the dissimilar material.
• There are many methods and products that can be employed, but they must be code listed for 

the purpose.
• Regardless of joining method employed, proper installation like restraint and hangers still need to 

be followed, per pipe and fittings manufacturer installation instructions and the code sections 
applicable.
•

Questions?
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Joining Methods for Cast 
Iron Soil Pipe and Fittings

Laura Loziuk

Technical Services Regional Manager

McWane Plumbing Group

Learning 
Objectives • Hub and Spigot Joining Methods

• Lead and Oakum
• Compression Gaskets
• Transitions for Dissimilar Materials

• Hubless Joining Methods
• Standard Couplings
• Heavy Duty Couplings
• Other Types of Couplings
• Transitions for Dissimilar Materials

• Installations Considerations
• Conclusion

Hub and Spigot 
Joining Methods

Code 
Sections for 
Hub and 
Spigot 
Joints- IPC

• The 2018 International Plumbing Code 
(IPC) sections are:

• 705.3.1 Caulked Joints (Lead and Oakum)
• Section is prescriptive- explains what is to be done
• 705.3.2 Compression Gasket Joints
• This section cites ASTM C 564 for gasket material 

and ASTM C 1563 for testing of the gasket.
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Code 
Sections for 
Hub and 
Spigot 
Joints- UPC

• The 2018 Uniform Plumbing Code (UPC) 
sections are:

• 705.2.1 Caulked Joints (Lead and Oakum)
• Section is prescriptive- explains what is to be 

done
• 705.2.2 Mechanical Joints and Compression 

Joints
• This sections combines couplings for hubless

and gaskets for hub and spigot, cites both 
ASTM C 564 and ASTM C 1563, along with 
prescriptive language for both types of joints

Lead and 
Oakum • Can be used for Service Weight 

and Extra Heavy Pipe and Fittings.

• Still used today for repair and 
some new construction

• Completed by “packing” Oakum 
into the hub and around the pipe

• Then pouring the proper amount of 
lead for the joint, based on pipe 
size

• “Caulking” the lead into the hub 
and around the spigot of the pipe

Compression 
Gaskets

• Available for both Service 
Weight and Extra Heavy 
Pipe and Fittings

• Material standard- ASTM C 
564 for elastomer and ASTM 
C 1563 for the test method

• Uses either a lubricant or an 
adhesive lubricant for 
installation, based on pipe 
size.

• Used above and below 
grade all over the US

Code 
Sections for 
Transitions 
of Dissimilar 
Materials-
IPC

• The  2018 IPC section 705.16 Joints 
Between Different Materials addresses 
the different standards that apply and how 
to transition between materials.

• Sections 705.16.1, 705.16.2, 705.16.3, 
705.16.4, 705.16.5, 705.16.6, 705.16.7 all 
address different, specific transitions of 
dissimilar materials.
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Code 
Sections for 
Transitions 
of Dissimilar 
Materials-
UPC

• The 2018 UPC section 705.10 Joints 
Between Various Materials address the 
different standards that apply and how to 
transition between materials.

• Sections 705.10.1, 705.10.2, 705.10.3, and 
705.10.4 all address specific transitions of 
dissimilar materials.

Transitions 
between 
Dissimilar 
Materials

• Transitions from Hub and Spigot to other 
materials, by code, should be completed 
using an approved transition

• Lead and Oakum is effective as a transition 
method as it conforms to each joint 
specifically

• Temperatures, as it applies to the “other” 
materials will need to be considered.

• There are compression gaskets that are 
available for transitioning between 
materials.

Hubless
Joining Methods

Code 
Sections for 
Hub and 
Spigot 
Joints- IPC

• The 2018 International Plumbing Code 
(IPC) sections are:

• 705.3.3 Mechanical Joint Coupling this 
section specifically cites CISPI 310, ASTM C 
1277, and ASTM C 1540. It also cites ASTM C 
564 and CSA B 602 for the elastomeric sleeve 
of the coupling.
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• The 2018 Uniform Plumbing Code (UPC) 
sections are:

• 705.2.2 Mechanical Joints and Compression 
Joints

• This sections combines couplings for hubless
and gaskets for hub and spigot, cites ASTM A 
1056, ASTM C 1277, ASTM C 1540, or CISPI 
310 for the coupling and ASTM C 564 for 
elastomeric sleeve of the coupling. This section 
also provides prescriptive installation 
information of the couplings.

Code 
Sections 
for Hub 
and Spigot 
Joints-
UPC

Standard 
Couplings

• Standards that cover these 
couplings are:

• CISPI 310 (The Original)
• ASTM C 1277

• Require ASTM C 564 
elastomer gaskets, stainless 
steel shields, etc

• Both standards are listed in 
the codes as an approved 
joining method for hubless
pipe and fittings

• Does not cover transitions 
of dissimilar materials

• Basis for NSF-CISPI 310 
program and other listings

Heavy 
Duty 
Couplings

• ASTM C 1540- Standard 
that covers Heavy Duty 
Couplings

• Written AFTER the 
couplings were being 
produced

• Allows for a wide 
variation in permissible 
designs and 
configurations

• Cited by all major 
plumbing codes

• Not for Transition of 
dissimilar materials

• Sub-categories (not 
defined by the standard) 
are Mid-Duty and Heavy 
Duty. 

Other 
Couplings

• Other coupling 
configurations exist

• Must meet the standards 
that are applicable to them

• Shield materials can 
vary…even cast iron 
shielded couplings exist 
with the ASTM A 1056 
standard

• While there are many 
options, Standard and 
Heavy Duty couplings are 
the vast majority in use
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Code 
Sections for 
Transitions 
of Dissimilar 
Materials-
IPC

• The  2018 IPC section 705.16 Joints 
Between Different Materials addresses 
the different standards that apply and how 
to transition between materials. It lists 
ASTM C1173, C 1460, C 1461 for the 
product and ASTM C 425, C 443, c 564, C 
1440, , F 477, CSA A 257.3M or B 602 for 
the elastomer seal.

• Sections 705.16.1, 705.16.2, 705.16.3, 
705.16.4, 705.16.5, 705.16.6, 705.16.7 all 
address different, specific transitions of 
dissimilar materials.

Code 
Sections for 
Transitions 
of Dissimilar 
Materials-
UPC

• The 2018 UPC section 705.10 Joints 
Between Various Materials address the 
different standards that apply and how to 
transition between materials. It lists ASTM 
C 1173 for below ground use, ASTM C 
1460 for above ground use, or ASTM C 
1461 for above and below ground use.

• Sections 705.10.1, 705.10.2, 705.10.3, and 
705.10.4 all address specific transitions of 
dissimilar materials.

Hubless
Transitions 
of 
Dissimilar 
Materials

• Code refers to products being 
listed to multiple standards for 
transition purposes

• Shielded and unshielded 
varieties exist, depending on 
standard

• Gasket materials may or may 
not be ASTM C 564 compliant, 
depending on standard.

• Some may be configured similar 
to Standard Couplings, Heavy 
Duty Couplings, or something 
entirely different

• Dependent on piping materials, 
location of use (above or below 
grade), and even size 
differentials

Installation
Considerations
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Applications 
by Joining 
Method

• A few questions can lead to the best choice of 
joining method available for the application.

• What occupancy is the structure?
• Healthcare typically use Heavy Duty couplings, like the 

Husky SD 4000 (orange shield) as the joining method of 
choice.

• What does code allow?
• What parameters does the structure have?

• Deflection issues?
• Pipe Type- Hub and Spigot or Hubless
• Storm Water systems with large floor spacing
• Extra protection or security desired or needed

• By asking and considering these questions and 
other specifics, joining methods can be chosen to 
best suite each project’s specific needs.

Installation • The 2018 UPC has prescriptive language 
for installation of a standard hubless
coupling.

• CISPI 310 contains an annex detailing 
installation of standard hubless couplings.

• The CISPI Cast Iron Soil Pipe and Fittings 
Handbook provides installation information 
of lead and oakum, compression gaskets, 
and standard couplings.

• Manufacturers of all of these joining 
methods have specific installation 
instructions that should be followed.

Manufacturer’s 
Installation 
Instructions

• Regardless of joining method employed, 
the manufacturers of cast iron soil pipe and 
fittings all suggest similar language to the 
below. The plumbing codes of our country 
all state similar requirements as well. 

• Simply stated:

ALL HORIZONTAL PIPE AND FITTINGS, 5   
INCH AND LARGER. SHOULD BE BRACED 
TO PREVENT MOVEMENT AT EVERY 
BRANCH OR CHANGE OF DIRECTION, 

• This is regardless of joining method 
employed!!!

Conclusion
• There are multiple methods for joining cast iron 

soil pipe and fittings. It is based on:
• Type of cast iron pipe and fittings
• Method of joining specified or employed
• Code allowable methods
• Plumber Preference

• Both the 2018 IPC and UPC Codes cite 
allowable standards and methods in various 
sections

• ASTM C 1540 Heavy Duty Couplings vary a 
great deal by manufacturer and model.

• Other couplings exist, but not in as much use as 
Standard and Heavy Duty Couplings
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Conclusion 
Continued

• Transitions of dissimilar materials to cast 
iron is governed by the codes and 
standards and is dependent upon the 
dissimilar material.

• There are many methods and products that can 
be employed, but they must be code listed for 
the purpose.

• Regardless of joining method employed, 
proper installation like restraint and 
hangers still need to be followed, per pipe 
and fittings manufacturer installation 
instructions and the code sections 
applicable.

Questions?
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surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual 

equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the 
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Joining Methods for Cast Iron Soil Pipe and Fittings

This course is designed to give the participant an understanding of various joining methods for cast iron pipe and fittings.

Joining methods for hub and spigot including - lead and oakum, compression gaskets, and transitions for dis-similar materials. Joining methods for hubless

cast iron including - standard couplings, heavy duty couplings, and transitions for dis-similar materials.

Presenter will be Laura Loziuk - BIO sent with application
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Underground Installation Benefits of Cast Iron

This course is designed to give the participant an understanding of the differing requirements for specific materials used in

underground sanitary and storm piping systems, trenching requirements for each material, bedding and compaction requirements for each material, and 

how soil conditions can affect the installation and the most proper material to use for the condition.

Presenter will be Laura Loziuk - BIO sent with application
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✔
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Underground Installation Benefits of Cast Iron
You Will Learn About:
• The Benefits of Cast Iron in an Underground Application
• Types of Piping Materials
• Code Requirements
• Trenching Comparisons
• Bedding, Compaction and Soil Conditions
Benefits of Cast Iron Underground Installation
Flexible vs. Rigid Piping Materials
Benefits of Cast Iron Underground Installation
 Define flexible and rigid piping
 Trenching
 Loading recommendations
 Compaction, bedding & soil types
 Water control / special conditions
 Testing procedures
Typical Piping Materials Used for Underground DWV Installations
Plastic
Flexible DWV Piping (Plastics)
Flexible Piping:
• Type of piping / fittings that rely on the side-fill stiffness of trench construction and compaction to 

limit outward deflection which contributes to failure
• Considered failed at 3-5% deflection
Flexible DWV Piping Materials
Flexible Piping Materials:
Rigid DWV Piping
Rigid Piping:
• Type of piping / fittings expected to support the anticipated earth and live loads with little to no 

deflection
• Failure occurs when pipe and fittings are loaded to the point where they crush
Rigid DWV Piping Materials
Rigid Piping:
Code Requirements Indicate Approved Underground Materials
Plumbing Codes:
• Sanitary Drainage 
• Storm Drainage

IPC Table 702.2
UPC Table 701.2
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UPC- 314.4.1 for 
Installation of Thermoplastic Pipe and Fittings
Codes, Standards & Manufacturer Installation Instructions 
PLUMBING CODES:
Chapter 3
(General Regulations)

Codes, Standards & Manufacturer Installation Instructions 
Material Standards with Recommended Installation Instructions:
• ASTM D2321

Dominant standard for plastic underground installations
• CISPI 301

Recommended installation procedures for cast iron
•

• Check Manufacturer’s Installation Instructions
Benefits of Cast Iron Underground Installation
Trenching Recommendations
Underground Trenching Comparison
Underground Trenching 
Benefits of Cast Iron
Cast Iron
• Burial of cast iron soil pipe is often regarded as a simple task due to its inherent strength. Failure 

determined when pipe fractures
• Trench Width Cast Iron Pipe: 

As narrow as installer needs to make joint connections
• Trench Bottom: Pipe should be continuously supported, with hub / coupling holes excavated
Plastic
• Plastic piping failure is considered at 3-5% deflection
• Trench Width: Determined by soil type, depth of trench and the excavation equipment used
• Trench Width Flexible Pipe: Must be wide enough to allow for compaction to limit pipe defection.  

Per ASTM D2321, 3-5% deflection is considered failure
•

Trenching for Thermo-
plastic Piping Per ASTM D2321
OPTION 1:
Pipe Outside Diameter,
plus 16”
Pipe OD + 16” = Trench Width

Example:
4” PVC-4.50 (OD) + 16 = 20.5” trench width
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OPTION 2:
Pipe Outside Diameter multiplied by 1.25, plus 12”
(Pipe OD x 1.25) + 12” = Trench Width

Example: 
4” PVC - (4.50 OD x 1.25) = 5.625 + 12 = 17.625” trench width
•

Types of Loads on Underground DWV Pipe Materials
• Non-pressure, underground DWV pipe materials are subjected to external loads - Earth and Live 

Loads
• Earth Load = Backfill Weight
• Live Load (Truck Load) = Traffic and Impact
• Total Load = Earth Load + Live Load (external)
Benefits of Cast Iron Underground Installation
Bedding, Compaction & Soil Conditions
Bedding of Plastic Pipe
•Minimum 4” bedding material required
• Engineer or soil conditions could require more
• If “quick” soil conditions exist, extensive items and steps maybe required
• Soil conditions is first step in bedding and backfilling
• Identification of native soil and if additional soils must be brought on site to satisfy ASTM D 2321 

requirements
• Soil types and installations are indicated in Tables 1 and 2 of ASTM D 2321
• Soil materials must be brought on site to satisfy and installations are indicated in Tables 1 and 2 of 

ASTM D2321
ASTM D2321 Table 1
Classes of Embedment and Backfill Materials
ASTM D2321 Table 2
Recommendations for Installation and Use of Soils and Aggregates for Foundations, Embedment 
and Backfill
Compaction – ASTM D 2321 for Plastic Pipe 
• Based on Tables 1 and 2 of ASTM D2321
• Bedding: Continuous Support, Graded and Compacted
• Haunch (sides) area of pipe backfilled and compacted
• Lifts of backfill to be installed and compacted in lifts not exceeding 6”
• No heavy duty equipment used until suitably backfilled
Stainless Steel Piping
• 316L are suitable for direct burial, not 304 material
• Soil conditions could pose issues, that soil tests would identify
• 2”- 4” leveling course, free of frozen material
• No large or sharp stones, properly graded, continuous support 
• End of pipe and change of directions must be braced
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• 4” Sand or crushed stone surrounding pipe
• Fill material carefully applied and compacted to 93 proctor density
Cast Iron Soil Pipe Underground
• No special bedding required
• Pipe should be continuously supported, with hub / coupling holes excavated
• Backfill should be clean earth free of large rocks (greater than 1.5”), stones, and frozen fill material
• Normal compaction to be done to appropriate levels. No special process is required as it is for 

flexible materials

Benefits of Cast Iron Underground Installation
Water Control
Water Control for 
ASTM D2321 of Plastic Pipe
ASTM D2321 Requires water control measures if these two conditions exist, because plastic pipe is 
flexible and will move or shift, floatation, washout, or disturbances of the pipe and embedment
• Ground Water Conditions
• Running Water Conditions
Water Control for 
ASTM D2321 of Plastic Pipe
Ground Water
•Water must be kept below bottom of trench
• Use of pumps, well points, and other suitable means 
• Until trench is dug, bedding installed, pipe installed and compacted with sufficient bedding 

installation to prevent floatation of the pipe
Water Control for 
ASTM D2321 of Plastic Pipe
Running Water
• All running, ground, drainage and surface water must be controlled
• Dams, cutoffs or other barriers during installation of pipe, bedding, backfill through compaction to 

prevent disturbance of the pipe and embedment
Benefits of Cast Iron Underground Installation
Differences in Testing Methods
Ground Preparation
Cast Iron
• No sampling of soil needed
• No special leveling of the ground needed
• No specific compaction methods
Ground Preparation
Stainless Steel Tubing
• No sampling needed
• Soil conditions could pose issues, that soil tests would identify
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• 2”- 4” leveling course, free of frozen material
• No large or sharp stones, properly graded, continuous support  
•Must verify the product is installed/buried per the engineers specification
Ground Preparation
Plastic (PVC / ABS)
• Soil must be sampled for compaction levels
•Must inspect bedding to meet engineers specification
• Per ASTM D2321 the engineer should inspect the following at necessary intervals:

trench depth
water conditions
foundations
embedment / backfill materials

•

•

Joining Methods
Cast Iron
• Can verify the materials used without removal
• Can verify the correct torque on couplings without removal
• Can remove sections without damaging the product to test by floor/section, etc.
• Any defective items can be removed and replaced without disturbing the installation
• Additional methods: standard couplings, medium duty and heavy duty
Joining Methods
Stainless Steel
• No way to verify the strength of the joint
• No way to verify if the pipe was damaged/distorted before assembly
• Only one joining method
Joining Methods
Plastic (PVC / ABS)
• No way to verify cements used for joints once assembled
•Must inspect bedding to meet engineers specification
• Defective products cannot be removed without destroying the joint
Why Cast Iron Soil Pipe is a great choice for underground DWV piping?
• Strength & durability
• No infiltration or exfiltration
• Ease of installation
• Design of compatibility
•Meets or exceeds codes
• Easy to verify proper installation
• Corrosion resistance
• Nonflammable 
•
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What You Learned
As a flexible material, PVC is dependent on side-fill stiffness and compaction to limit deflection. 
ASTM D2321 recommends a trench width of the pipe outside diameter plus 16” or pipe outside 
diameter multiplied by 1.25 plus 12”
•

The rigid material of cast iron pipe does not depend on sidefill stiffness, so the trench can be as 
narrow as the installer needs to make joint connections
•

• Cast Iron Soil Pipe
• PVC Soil Pipe
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Laura Loziuk is a Strategic Codes & 

Standards Specialist for McWane Plumbing 

Technical Services who works with plumbing 

industry design professionals and 

enforcement agencies to provide the 

education and technical expertise to solve 

technical design issues with innovative 

materials/solutions. 

Laura believes providing the technical 

education needs of the industry is essential 

to ensuring buildings are 

constructed/designed to be safe and 

sanitary for the occupants.Laura is an active 

member of Women of ASPE, IAPMO, ICC, 

and ASTM. She is also a Board member of 

the Philadelphia chapter of ASPE. 

Laura has a Bachelor’s degree in Civil 

Engineering from Florida Atlantic University 

and has been active in the construction 

industry for over 12 years. 
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Underground Installation 
Benefits of Cast Iron

Laura Loziuk

Technical Services Manager

McWane Plumbing Group

You Will 
Learn About:

• The Benefits of Cast Iron in an 
Underground Application

• Types of Piping Materials

• Code Requirements

• Trenching Comparisons

• Bedding, Compaction and Soil Conditions

Benefits of Cast Iron 
Underground Installation

Flexible vs. Rigid Piping Materials

Benefits of 
Cast Iron 
Underground 
Installation  Define flexible and rigid piping

 Trenching

 Loading recommendations

 Compaction, bedding & soil types

 Water control / special conditions

 Testing procedures
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Typical Piping Materials Used for 
Underground DWV Installations

Plastic Cast Iron Stainless Steel 
Tubing

Flexible 
DWV Piping 
(Plastics)

Flexible Piping:
• Type of piping / 

fittings that rely on 
the side-fill stiffness 
of trench 
construction and 
compaction to limit 
outward deflection 
which contributes 
to failure

• Considered failed 
at 3-5% deflection

Flexible 
DWV 
Piping 
Materials

Flexible Piping Materials:

Plastic Stainless Steel 
Tubing

Rigid DWV 
Piping Rigid Piping:

• Type of piping / 
fittings expected to 
support the 
anticipated earth 
and live loads with 
little to no 
deflection

• Failure occurs 
when pipe and 
fittings are loaded 
to the point where 
they crush
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Rigid DWV Piping Materials

Rigid Piping:

Cast Iron Vitrified Clay Concrete

Code 
Requirements 
Indicate 
Approved 
Underground 
Materials

Plumbing Codes:
• Sanitary Drainage 
• Storm Drainage

IPC Table 702.2
UPC Table 701.2

UPC- 314.4.1 for 
Installation of 
Thermoplastic Pipe 
and Fittings

Codes, 
Standards & 
Manufacturer 
Installation 
Instructions 
PLUMBING CODES:

Chapter 3
(General Regulations)

• Covers General 
Requirements of 
trenching and 
backfilling.

• 2018 UPC section 
314.4.1 covers the 
Underground 
installation 
requirements for 
Thermoplastic Pipe and 
fittings.

• UPC Table 701.2 and IPC 
Table 702.2 provides 
approved materials for 
underground 
installation. 

• Storm Drainage 
chapters for 
underground materials 
refer back to these 
tables.

Codes, 
Standards & 
Manufacturer 
Installation 
Instructions 

Material Standards with 
Recommended Installation 
Instructions:

• ASTM D2321
Dominant standard for plastic underground installations

• CISPI 301
Recommended installation procedures for cast iron

• Check Manufacturer’s Installation 
Instructions
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Benefits of Cast Iron 
Underground Installation

Trenching Recommendations

Underground 
Trenching 
Comparison

Underground 
Installations

CISP
PVC

ASTM D2321

Failure Mode Rigid-Crush

Flexible

5% Deflection

Infiltration / Exfiltration

Dependent upon side fill

Trench Width Minimum width
O.D. + 16” or O.D. x 1.25 + 12”

6” pipe – 20” trench

Trench Bottom

Flat w/ hub or coupling holes Dependent upon soil type

Uniform support 4” bedding standard

No special bedding 6” in rock

Compaction No special requirements

6” layers to spring line

Hand compact around pipe

85% - 95% compaction

Underground Trenching 
Benefits of Cast Iron

Cast Iron
• Burial of cast iron soil pipe is often 

regarded as a simple task due to its 
inherent strength. Failure determined 
when pipe fractures

• Trench Width Cast Iron Pipe: 
As narrow as installer needs to make 
joint connections

• Trench Bottom: Pipe should be 
continuously supported, with hub / 
coupling holes excavated

Plastic
• Plastic piping failure is considered at 

3-5% deflection
• Trench Width: Determined by soil 

type, depth of trench and the 
excavation equipment used

• Trench Width Flexible Pipe: Must be 
wide enough to allow for compaction 
to limit pipe defection.  Per ASTM 
D2321, 3-5% deflection is 
considered failure

Trenching for 
Thermo-
plastic Piping 
Per ASTM 
D2321

OPTION 1:
Pipe Outside Diameter,
plus 16”
Pipe OD + 16” = Trench Width

Example:
4” PVC-4.50 (OD) + 16 = 
20.5” trench width

OPTION 2:
Pipe Outside Diameter 
multiplied by 1.25, plus 12”
(Pipe OD x 1.25) + 12” = 
Trench Width

Example: 
4” PVC - (4.50 OD x 1.25) = 
5.625 + 12 = 17.625” trench 
width
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Types of Loads on Underground DWV Pipe 
Materials
• Non-pressure, underground DWV pipe materials are subjected to external 

loads - Earth and Live Loads

• Earth Load = Backfill Weight

• Live Load (Truck Load) = Traffic and Impact

• Total Load = Earth Load + Live Load (external)
Benefits of Cast Iron 

Underground Installation
Bedding, Compaction & Soil Conditions

Bedding of 
Plastic Pipe

• Minimum 4” bedding material required

• Engineer or soil conditions could require more

• If “quick” soil conditions exist, extensive items and steps 
maybe required

• Soil conditions is first step in bedding and backfilling

• Identification of native soil and if additional soils must be 
brought on site to satisfy ASTM D 2321 requirements

• Soil types and installations are indicated in Tables 1 and 2 of 
ASTM D 2321

• Soil materials must be brought on site to satisfy and 
installations are indicated in Tables 1 and 2 of ASTM D2321

ASTM D2321 
Table 1
Classes of Embedment 
and Backfill Materials
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ASTM D2321 
Table 2
Recommendations for 
Installation and Use of 
Soils and Aggregates for 
Foundations, 
Embedment and Backfill

Compaction –
ASTM D 
2321 for 
Plastic Pipe 

• Based on Tables 1 and 2 of ASTM D2321

• Bedding: Continuous Support, Graded and Compacted

• Haunch (sides) area of pipe backfilled and compacted

• Lifts of backfill to be installed and compacted in lifts not 
exceeding 6”

• No heavy duty equipment used until suitably backfilled

Stainless 
Steel 
Piping

• 316L are suitable for direct burial, not 304 
material

• Soil conditions could pose issues, that soil 
tests would identify

• 2”- 4” leveling course, free of frozen material
• No large or sharp stones, properly graded, 

continuous support 
• End of pipe and change of directions must be 

braced
• 4” Sand or crushed stone surrounding pipe
• Fill material carefully applied and compacted to 

93 proctor density

Cast Iron Soil 
Pipe 
Underground

• No special bedding required
• Pipe should be continuously 

supported, with hub / coupling holes 
excavated

• Backfill should be clean earth free of 
large rocks (greater than 1.5”), stones, 
and frozen fill material

• Normal compaction to be done to 
appropriate levels. No special process 
is required as it is for flexible materials
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Benefits of Cast Iron 
Underground Installation

Water Control

Water 
Control 
for 
ASTM 
D2321 of 
Plastic 
Pipe

ASTM D2321 Requires water control measures if 
these two conditions exist, because plastic pipe is 
flexible and will move or shift, floatation, washout, or 
disturbances of the pipe and embedment

• Ground Water Conditions

• Running Water Conditions

Water 
Control 
for 
ASTM 
D2321 of 
Plastic 
Pipe

Ground Water
• Water must be kept below bottom of trench

• Use of pumps, well points, and other suitable 
means 

• Until trench is dug, bedding installed, pipe installed 
and compacted with sufficient bedding installation 
to prevent floatation of the pipe
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Water 
Control for 
ASTM 
D2321 of 
Plastic 
Pipe

Running Water
• All running, ground, drainage and surface water 

must be controlled

• Dams, cutoffs or other barriers during installation 
of pipe, bedding, backfill through compaction to 
prevent disturbance of the pipe and embedment

Benefits of Cast Iron 
Underground Installation

Differences in Testing Methods

Ground Preparation

Cast Iron
• No sampling of soil needed

• No special leveling of the 
ground needed

• No specific compaction 
methods

Ground Preparation

Stainless Steel Tubing
• No sampling needed

• Soil conditions could pose issues, that soil tests would identify

• 2”- 4” leveling course, free of frozen material

• No large or sharp stones, properly graded, continuous support  

• Must verify the product is installed/buried per the engineers 
specification
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Ground Preparation
Plastic (PVC / ABS)
• Soil must be sampled for compaction levels

• Must inspect bedding to meet engineers specification

• Per ASTM D2321 the engineer should inspect the following at 
necessary intervals:
trench depth
water conditions
foundations
embedment / backfill materials

Joining 
Methods

Cast Iron
• Can verify the materials used without removal

• Can verify the correct torque on couplings without removal

• Can remove sections without damaging the product to test by 
floor/section, etc.

• Any defective items can be removed and replaced without 
disturbing the installation

• Additional methods: standard couplings, medium duty and 
heavy duty

Joining 
Methods

Stainless Steel
• No way to verify the strength of the 

joint
• No way to verify if the pipe was 

damaged/distorted before assembly

• Only one joining method

Joining 
Methods

Plastic (PVC / ABS)
• No way to verify cements used for 

joints once assembled
• Must inspect bedding to meet 

engineers specification

• Defective products cannot be 
removed without destroying the joint
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Why Cast Iron Soil Pipe is a great choice 
for underground DWV piping?
• Strength & durability

• No infiltration or exfiltration

• Ease of installation

• Design of compatibility

• Meets or exceeds codes

• Easy to verify proper 
installation

• Corrosion resistance

• Nonflammable 

What You 
Learned

As a flexible material, 
PVC is dependent on 
side-fill stiffness and 
compaction to limit 
deflection. ASTM D2321 
recommends a trench 
width of the pipe outside 
diameter plus 16” or pipe 
outside diameter 
multiplied by 1.25 plus 12”

The rigid material of cast 
iron pipe does not depend 
on sidefill stiffness, so the 
trench can be as narrow 
as the installer needs to 
make joint connections

• Cast Iron Soil Pipe• PVC Soil Pipe
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OBBS CE COURSE OUTLINE AND OBJECTIVES 

Host Organization: OBOA / ODPCA Joint Conference 

Presentation Forum: In-Person 

Presentation Date: November 7, 2021 

Anticipated Presentation Duration: 1 Hour 

Presenter Name(s): Nathan Gamber, PE and Michael Kotheimer, PE 

Presenting Organization: Wiss, Janney, Elstner Associates, Inc. 

Session Title: Building Enclosure Detailing and Evaluation  

Session Description: The performance of a building enclosure and its ability to resist air and water 

infiltration is critical to maintaining a healthy interior environment and an energy efficient building.  A 

structure’s building enclosure system (i.e. facade, roofing, fenestra tion, and waterproofing) must meet 

challenging standards, beginning at the time of design and construction and continuing through its 

service life. Vulnerabilities in the building enclosure may become exposed, either as a result of deficiencies 

stemming from original design/construction or normal and expected age related deterioration of building 

materials. Water infiltration, air leakage, thermal discontinuities, and condensation are four conditions 

commonly encountered that result in problems ranging from occupant discomfort to moisture-related 

damage to building enclosure materials and interior finishes. The complexities of modern building 

enclosure designs, coupled with today’s various new and traditional building enclosure materials and 

methods of construction, present unique challenges for building designers. This presentation will draw on 

WJE’s extensive experience with wall, window, and roofing/waterproofing failure investigations to 

introduce basic building science concepts and enclosure detailing methods. Several case studies will be 

presented that to illustrate concepts related to maintaining continuity of the primary building enclosure 

control layers, such as air, water, thermal, and vapor barriers.  

Learning Objectives: 

1. At the end of this presentation, attendees will be able to: Identify the fundamental building 

enclosure control layers 

2. At the end of this presentation, attendees will be able to:  Understand requirements outlined in 

Chapter 13 and 14 of the 2017 Ohio Building code related to energy efficiency and exterior walls 

3. At the end of this presentation, attendees will be able to: Describe the primary differences and 

characteristics between air and vapor barriers and identify challenges associated with maintaining 

continuous insulation  

4. At the end of this presentation, attendees will be able to: Recognize challenges associated with 

building enclosure design and construction of exterior wall assemblies, window-to-wall interfaces, 

parapets, and canopy projections 
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PERSONNEL QUALIFICATIONS 

Michael J. Kotheimer | Senior Associate 

 

 

WJE 

EDUCATION 

◼ Ohio University 

◼ Bachelor of Science, Civil 

Engineering, 2001 

◼ Master of Science, Civil 

Engineering, 2003 

 

PRACTICE AREAS  

◼ Construction Observation and 

Troubleshooting 

◼ Curtain Wall Systems 

◼ Facade Assessment and 

Performance Testing 

◼ Leakage Investigation and  

Field Testing 

◼ Repair and Rehabilitation Design 

◼ Roofing and Waterproofing 

 

REGISTRATIONS 

◼ Professional Engineer in OH 

 

PROFESSIONAL AFFILIATIONS 

◼ American Concrete Institute  

◼ National Institute of Building 

Sciences - Building Enclosure 

Council  

 

CONTACT 

mkotheimer@wje.com 

216.642.2300 

www.wje.com 

EXPERIENCE 

Since joining WJE in 2004, Michael Kotheimer 

has gained extensive experience on a broad 

range of projects, including construction 

observation, condition surveys, field testing, 

and investigations of new and existing 

structures. Additionally, Mr. Kotheimer has 

gained considerable knowledge in the 

evaluation of the design, construction, and as-

built performance of a wide range of above- 

and below-grade building enclosure materials, 

components, and systems, including: glazed 

aluminum windows, curtain walls, and skylights; 

architectural metal panels; self-adhering and 

fluid-applied air barrier membranes; clay brick 

and concrete masonry cavity and mass wall 

construction; EIFS; and hot and cold fluid-

applied, modified bitumen roofing and 

waterproofing and similar systems. In addition, 

he has worked with the proper integration of 

each of these systems at building enclosure 

interface conditions and has assisted with the 

development of interface detailing to ensure 

proper air/moisture barrier continuity and 

performance.    

 

REPRESENTATIVE PROJECTS 

Construction Observation and 

Troubleshooting 

◼ Constitution Center - Washington, D.C.: 

Construction of new exterior envelope on 

existing structure, including curtain wall, 

metal panels, precast concrete, 

waterproofing, and roofing 

◼ 1875 Pennsylvania Avenue - Washington, 

D.C.: On-site construction observation and 

field testing during installation of new shop-

structurally glazed aluminum curtain wall, 

skylight, metal panels, EIFS, and roofing 

 

Curtain Wall Systems 

◼ Tower II Office Building - Rockville, MD: 

Construction observation of prefabricated, 

shop-structurally glazed aluminum curtain 

wall; quality assurance observation and 

testing during implementation of repairs 

◼ Charles Center - Baltimore, MD: Evaluation 

and field testing of glazed aluminum curtain 

wall to address in-service glass displacement 

and leakage 

 

Facade Assessment 

◼ Self Regional Hospital - Greenfield, SC: 

Building-wide envelope evaluation, including 

curtain wall, metal panels, and roofing 

◼ 1111 Eleventh Street - Washington, D.C.: 

Building-wide envelope evaluation, including 

masonry, through-wall flashing, and punched 

windows 

 

Leakage Investigation and Field Testing 

◼ 1101 K Street - Washington, D.C.: Leakage 

investigation of below-grade waterproofing 

and roofing 

◼ Old Chinese Legation Building - Washington, 

D.C.: Leakage investigation of facade  

and roofing 

 

Repair and Rehabilitation Design 

◼ Blair House - Silver Spring, MD: Masonry 

facade stabilization and development of 

repair documents for roof replacement 

◼ 1210 Massachusetts Avenue - Washington, 

D.C.: Facade and terrace waterproofing 

remediation 

 

Roofing and Waterproofing 

◼ Monument IV Office Building - Reston, VA: 

Quality assurance observations during 

reroof repairs 

◼ Marriott Wardman Park Garage - 

Washington, D.C.: Construction observation 

and quality assurance testing of below-grade 

and plaza waterproofing 

◼ House of Sweden - Washington, D.C.: 

Evaluation and repair design to address water 

loss in interior reflecting pool 
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PERSONNEL QUALIFICATIONS 

Nathan K. Gamber | Senior Associate 

 

 

WJE 

EDUCATION 

◼ Ohio University 

◼ Bachelor of Science, Civil 

Engineering, 2001 

◼ Master of Science, Civil 

Engineering, 2004 

 

PRACTICE AREAS  

◼ Facade Assessment 

◼ Construction Observation Services 

◼ Repair and Rehabilitation Design 

◼ Water Penetration Testing 

◼ Peer Review 

◼ Building Enclosure 

Commissioning 

◼ Curtain Wall Systems 

◼ Roofing and Waterproofing 

 

REGISTRATIONS 

◼ Professional Engineer in OH 

 

PROFESSIONAL AFFILIATIONS 

◼ Building Enclosure Council - 

Cleveland Chapter, co-chair  

 

CONTACT 

ngamber@wje.com 

216.642.2300 

www.wje.com 

EXPERIENCE 

Nathan Gamber has extensive experience in 

building enclosure condition assessments, 

design peer reviews, field testing, investigations 

of new and existing structures, and repair 

design for various building types to address 

moisture-related deterioration of above- and 

below-grade building enclosure materials, 

components, and systems. Since joining WJE in 

2005, he has also been actively involved in 

construction observation of numerous high-rise 

multifamily residential buildings, medical 

facilities, and museums, including 

preconstruction mock-up performance testing, 

design refinement, and field quality assurance 

services. Mr. Gamber has knowledge of a wide 

range of building enclosure components and 

systems that comprise curtain walls and other 

aluminum window cladding components, 

skylights, metal wall panels, brick masonry, air 

and vapor barriers, and roofing systems. He has 

also contributed to the investigation of several 

moisture-related roof system failures and to the 

investigation and design of a new, multi-ply 

modified bitumen roof assembly for a high-rise 

structure.  

REPRESENTATIVE PROJECTS 

 Facade Assessment 
◼ Ritz Carlton Hotel - Cleveland, OH: Facade 

condition assessment and water infiltration 

testing of precast panels and fenestration 

systems  

◼ Ohio State University, 700 Ackerman Road - 

Columbus: Facade condition assessment and 

water infiltration testing of brick masonry, 

cavity flashings, single-ply roofing, and 

fenestration systems 

◼ 500 East Main Street - Columbus, OH: 

Evaluation of water infiltration at fenestration 

and masonry systems 

◼ Decker Engineering Building - Corning, NY: 

Condition assessment and water infiltration 

testing of custom skylight system 

◼ UPMC Sports Performance Complex - 

Pittsburgh, PA: Water penetration testing of 

aluminum curtain wall and polycarbonate 

glazing systems 

◼ Ohio State University, Longaberger Alumni 

House - Columbus: Investigation of water 

leakage through aluminum curtain walls and 

building enclosure air leakage testing  

 

Repair and Rehabilitation Services 

◼ Cleveland Museum of Art - OH: Condensation 

investigation of exterior gallery walls and 

investigation of rainwater penetration into 

below-grade interior space, leading to 

development of repair contract documents 

for plaza waterproofing systems  

◼ The Carlyle on the Lake - Lakewood, OH: 

Building-wide fenestration assessment, water 

infiltration testing, development of window 

replacement contract documents, field quality 

assurance observations, and field testing of 

repairs 

◼ Ohio State University, Davis Heart and Lung 

Research Institute - Columbus: Investigation 

of rainwater penetration through an 

aluminum curtain wall system, metal wall 

panels, and brick masonry, development of 

sealant repair contract documents, 

construction observation, and quality 

assurance field testing of repairs 

◼ Mylan Building - Canonsburg, PA: 

Investigation of rainwater penetration, 

construction observation, and quality 

assurance field testing of brick masonry cavity 

flashing repairs at window heads  

◼ Lubrizol Headquarters - Wickliffe, OH: 

Evaluation of water leakage through curtain 

walls and development of curtain wall 

rehabilitation contract documents  

 

Peer Review and Commissioning 

◼ Corning Museum of Glass - Corning, NY: 

Construction observation and quality 

assurance field testing of building envelope, 

including custom glass rain screen and 

skylight systems, air and vapor barriers, 

curtain walls, and roofing systems 

◼ UPMC East - Monroeville, PA: Peer review, 

construction observation, and quality 

assurance field testing of aluminum curtain 

wall, metal wall panel, and brick masonry 

systems, including interface detailing of 

cladding components 

◼ Dayton Children’s Hospital - Dayton, OH: 

Peer review, construction observation, roof 

systems value engineering support, and 

quality assurance field testing of aluminum 

curtain wall, skylight, brick masonry, air and 

vapor barrier, and roofing systems, including 

interface detailing of cladding components 
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CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD 

OF BUILDING STANDARDS CERTIFICATIONS 

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The 
courses may be used for the attainment of goals that are connected with technical and professional development as they 
relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction 
pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the 
responsibilities of the certification for which credit is being requested. 

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure 
regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the 
class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is

recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.  
Advertising shall not disclose improper approval information to the public. 

Course sponsors/co-sponsors: provide participants a certificate of completion containing the following information: 
name of participant, title of approved courses, BBS approval #, BBS approved certifications, date of the continuing 
education program, number of approved credit hours awarded and signature of authorized sponsor or instructor. 

Anyone or any organization administering an approved course shall provide the Board with advanced written information 
on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the 
course with the name of course, date, and location. 

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the 
Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The 
sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the 
course. 

Board approval: Remains in effect through the calendar year of approval.  The course may be renewed administratively 
by sponsor application in subsequent years so long as it references current codes and standards Upon the Board’s
adoption of a new edition of the codes, course sponsors must update their course and submit to the Board for approval. 
The Board does not grant retroactive approval for courses presented prior to approval date. 

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing 
surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual 
equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the 
training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees; 
non-smoking in the training room; sound controlled so that outside noise will not interfere with the training. 

Ohio Board of Building Standards 
6606 Tussing Road 
PO Box 4009 
Reynoldsburg, OH 43068-9009 U.S.A. 

Gerald O. Holland, Chairman 

 An Equal Opportunity Employer and Service Provider 

 614 | 644 2613 
     Fax 614 | 644 3147 
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 APPLICATION 

COURSE INFORMATION: 

Course Title: 

       New Course Submittal: Update Course:   Prior Approval Number: 
Purpose and Objective:

Number of Instructional Contact Hours that can be obtained upon completion: 

If Multi-Session, Number of Instructional Contact Hours Per Session:     

Program Applicable for the Following Participants: 

  Building Official  Master Plans Examiner  Building Inspector  Fire Protection Inspector  Mechanical Inspector  
Plumbing Inspector     

Non-Res IU Inspector 
Building Plans Exam.
Plumbing Plans Exam.     
Electrical Plans Exam.      
Mechanical Plans Exam. 
Fire Protect. Plans Exam.

  Res Building Official   Res Plans Examiner  Res Building Inspector  Res Mechanical Inspector  Res IU Inspector 

Electrical Safety Inspectors 
Location of ESI Course:      Date(s) of ESI Course(s): 

SUBMITTAL CHECKLIST:  Make Sure all of the Following Information is Submitted: 
Check 

Off 
Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone 
Course Sponsor: Organization sponsoring or requesting the program (if any) 
Course Title: Name of course (related to content) 
Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed 
Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs) 
Participants: Check off each certification for which credit is requested (for which course relates to certification) 
Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered 
Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available 
Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications 
Test Materials: Copy of quizzes or tests to be given
Completed Application: 

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date. 

Board of Building Standards

FOR 

Continuing Education 
Course Approval 

Continuing education programs approved for 
education credit by the Ohio Board of 
Building Standards may be used for 
compliance with certification requirements 
related to code enforcement, plan review, and 
inspection responsibilities.  The credit is to be 
used to renew the certifications issued by the 
Ohio Board of Building Standards pursuant to 
section 3781.10(E) ORC. 

6606 Tussing Road, P.O. Box 4009 
Reynoldsburg, Ohio 43068-9009 

(614) 644-2613  Fax: (614) 644-3147  
dic.bbs@com.state.oh.us 

www.com.state.oh.us/dic/dicbbs.htm 

COURSE SUBMITTER: 

Course Submitter: 
Organization:  
Address: 
City:     State:        Zip: 
E-Mail: 
Telephone: Fax: 
Course Sponsor:

(Contact Name)

(Organization/Company) 

(Include Room Number, Suite, etc.) 

BBS 81028110 Form: 1526 

Nathan Gamber

Wiss, Janney, Elstner Associates

9655 Sweet Valley Drive

Cleveland Ohio 44125

Ngamber@wje.com

216-642-2300

WJE

The performance of a building enclosure and its ability to resist air and water infiltration is critical to maintaining a healthy interior environment and an energy efficient building. This presentation will draw on WJE’s extensive experience with wall, window, and roofing/waterproofing failure investigations to introduce basic building science concepts and enclosure detailing methods.

Building Enclosure Detailing and Evaluation

Provide building code information on energy efficiency and exterior wall systems and chapter 13 and 14 OBC code requirements

Identify the fundamental building enclosure control layers, such as air, water, thermal, and vapor barriers
Describe the primary differences and characteristics between air and vapor barriers and identify challenges associated with maintaining continuous insulation 

Recognize challenges associated with building enclosure design and construction of exterior wall assemblies, window-to-wall interfaces, parapets, and canopy projections

Review case studies related to exterior wall, window, and roofing/waterproofing failure investigations 
(1) hour

✔
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OBOA / ODPCA Joint Conference 2021

OBOA / ODPCA Joint Conference
November 7, 2021

www.wje.com

Building Enclosure Detailing and Evaluation 
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Copyright Materials

This presentation is protected by US and International Copyright laws.  
Reproduction, distribution, display and use of the presentation without 

written permission of the speaker is prohibited.

© Wiss, Janney, Elstner Associates 2021
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Program Description

The performance of a building enclosure and its ability to resist air and water
infiltration is critical to maintaining a healthy interior environment and an energy
efficient building. A structure’s building enclosure system (i.e. facade, roofing,
fenestration, and waterproofing) must meet challenging standards, beginning at the
time of design and construction and continuing through its service life. Vulnerabilities
in the building enclosure may become exposed, either as a result of deficiencies
stemming from original design/construction or normal and expected age related
deterioration of building materials. Water infiltration, air leakage, thermal
discontinuities, and condensation are four conditions commonly encountered that
result in problems ranging from occupant discomfort to moisture-related damage to
building enclosure materials and interior finishes.

The complexities of modern building enclosure designs, coupled with today’s various
new and traditional building enclosure materials and methods of construction,
present unique challenges for building designers. This presentation will draw on WJE’s
extensive experience with wall, window, and roofing/waterproofing failure
investigations to introduce basic building science concepts and enclosure detailing
methods. Several case studies will be presented that to illustrate concepts related to
maintaining continuity of the primary building enclosure control layers, such as air,
water, thermal, and vapor barriers.
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Learning Objectives

At the end of this program, participants will be able to:

1. Identify the fundamental building enclosure control layers

2. Understand requirements outlined in Chapter 13 and 14 of the 2017 Ohio Building 
code related to energy efficiency and exterior walls

3. Describe the primary differences and characteristics between air and vapor 
barriers and identify challenges associated with maintaining continuous insulation

4. Recognize challenges associated with building enclosure design and construction 
of exterior wall assemblies, window-to-wall interfaces, parapets, and canopy 
projections
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Exterior Enclosure Basics

Building Enclosures – Water, Air, Vapor, and 
Thermal Control Layers

Primary Differences and Characteristics Between 
Air and Vapor Barriers

OBOA / ODPCA Joint Conference
November 7, 2021
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1. Water Shedding Surface

2. Water Resistive Barrier

3. Thermal Barrier

4. Air Barrier

5. Vapor Barrier 

Exterior Enclosure Basics
OBC Chapter 13 – Energy Efficiency & Chapter 14 – Exterior Walls

Fundamental Control Layers

Typical Exterior Wall Section with Brick Veneer

OBOA / ODPCA Joint Conference
November 7, 2021
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1. Water Shedding Surface

2. Water Resistive Barrier

3. Thermal Barrier

4. Air Barrier

5. Vapor Barrier 

Typical Exterior Wall Section with Brick Veneer

Fundamental Control Layers

Exterior Enclosure Basics
OBC Chapter 13 – Energy Efficiency & Chapter 14 – Exterior Walls

OBC 1404.2

OBOA / ODPCA Joint Conference
November 7, 2021
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1. Water Shedding Surface

2. Water Resistive Barrier

3. Thermal Barrier

4. Air Barrier

5. Vapor Barrier 

Typical Exterior Wall Section with Brick Veneer

Fundamental Control Layers

Exterior Enclosure Basics
OBC Chapter 13 – Energy Efficiency & Chapter 14 – Exterior Walls

OBC 1301, IECC C402, and ASHRAE 90.1

OBOA / ODPCA Joint Conference
November 7, 2021
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1. Water Shedding Surface

2. Water Resistive Barrier

3. Thermal Barrier

4. Air Barrier

5. Vapor Barrier 

Typical Exterior Wall Section with Brick Veneer

Fundamental Control Layers

Exterior Enclosure Basics
OBC Chapter 13 – Energy Efficiency & Chapter 14 – Exterior Walls

OBC 1301 and IECC C402.4

OBOA / ODPCA Joint Conference
November 7, 2021
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1. Water Shedding Surface

2. Water Resistive Barrier

3. Thermal Barrier

4. Air Barrier

5. Vapor Barrier 

Typical Exterior Wall Section with Brick Veneer

Fundamental Control Layers

Exterior Enclosure Basics
OBC Chapter 13 – Energy Efficiency & Chapter 14 – Exterior Walls

OBC 1405.3

OBOA / ODPCA Joint Conference
November 7, 2021
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Barrier Wall Design (e.g. Precast Concrete Panel with SPF) Drainage Wall Design (e.g. Brick Veneer Cavity Wall)  

Water 
Shedding 
Surface 
Allows 
Moisture 
to Pass 
Through

Water 
Shedding 
Surface Is 
A Barrier

Fundamental Control Layers

Exterior Enclosure Basics
OBC Chapter 13 – Energy Efficiency & Chapter 14 – Exterior Walls

OBOA / ODPCA Joint Conference
November 7, 2021
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Moisture Transport Mechanisms

Exterior Enclosure Basics
OBC Chapter 14 – Exterior Walls

Air Flow and Vapor Diffusion

OBOA / ODPCA Joint Conference
November 7, 2021
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▪ Air Barrier – Layer that controls  
the unintended movement of 
air into and out of a building  
enclosure.  Comprised of a 
number of materials which are 
assembled together to provide 
a complete barrier to air 
leakage through the building 
enclosure. Barrier against air 
leakage caused by wind, stack,  
and mechanical equipment  
pressures. Barrier can be  
permeable or impermeable.

AABA (www.airbarrier.org)

OBOA / ODPCA Joint Conference
November 7, 2021

Exterior Enclosure Basics
OBC Chapter 13 – Energy Efficiency & IECC C402.3

Basic Definitions
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Air Infiltration Requirements Materials Assemblies Whole Building Testing
(ASTM E2178) (ASTM E2357 or E1677) (ASTM E779)

[cfm/ft2 @ 0.3 in w.g.,75Pa]

NBC (National Model Building Code of  
Canada) 0.004 -- --
ASHRAE 90.1 (2010) 0.004 or 0.04 --
IECC (2012) 0.004 or 0.04 or 0.4
USACE*(2008) NAVFAC(2011) 0.004 -- and 0.25

Massachusetts State (2012) 0.004 or 0.04 or 0.4

Washington State (2012) 0.004 and 0.04 and 0.4

GSA (2010) USAF (2011) 0.004 or 0.04 and 0.4

ASHRAE 189.1 (2009) 0.004 or 0.04 or **0.25

IgCC (2012) (** or Building Enclosure
Commissioning)

-- -- 0.25

OBOA / ODPCA Joint Conference
November 7, 2021

Exterior Enclosure Basics
OBC Chapter 13 – Energy Efficiency & IECC C402.3

Basic Definitions
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▪ Vapor Retarder – A material or assembly 
designed to retard the movement of 
water by vapor diffusion:

▪ Class 1 (vapor Impermeable)

– ≤ 0.1 Perm

▪ Class II (vapor semi-impermeable)

– >0.1 Perm; ≥1.0 Perms

▪ Class III (Vapor semi-permeable)

– >1.0 Perm; ≤ 10 Perms

A vapor barrier is a Class 1 vapor retarder

OBOA / ODPCA Joint Conference
November 7, 2021

Exterior Enclosure Basics
OBC Chapter 14 – Exterior Walls

Basic Definitions
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▪ Thermal Control Layer –
The component or 
components that are 
designed and installed in 
an assembly to control 
the transfer of thermal 
energy (heat). Typically, 
these are comprised of 
insulation products, 
radiant barriers, or 
trapped gaps filled with 
air or other gases. 

Exterior Enclosure Basics
OBC Chapter 13 – Energy Efficiency, IECC C402, & ASHRAE 90.1

Basic Definitions

OBOA / ODPCA Joint Conference
November 7, 2021
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• Continuous Air Barrier: According to ASHRAE 90.1 (2010), the 
Entire Building Envelope Shall be Designed and Constructed with a 
Continuous Air Barrier.

• Continuous Thermal Barrier: According to ASHRAE 90.1 (2010), 
Insulation is to be Continuous Across All Structural Members 
without Thermal Bridges. It is Installed on the Interior or Exterior 
or is Integral to Any Opaque Surface of the Building Envelope.

• Continuous Control Layer Substrate (Primarily at Interface 
Conditions)

• Continuity of Control Layers at Interface Conditions

Exterior Enclosure Basics
Challenges Associated with Design and Construction of the Fundamental Control Layers

OBOA / ODPCA Joint Conference
November 7, 2021
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Typical Air/Moisture/Thermal 

Barrier Continuity Challenges

Control Layer Continuity
❑ Parapet and Wall-to-Roof Interfaces

❑ Window and Door Interfaces

❑ Base of Wall Transitions Details

❑ Canopies and Vestibules

OBOA / ODPCA Joint Conference
November 7, 2021

447



Typical Air/Moisture Barrier Discontinuities at Design

Parapet and Wall-to-Roof Interfaces

OBOA / ODPCA Joint Conference
November 7, 2021
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Window and Door Interfaces

Typical Air/Moisture Barrier Discontinuities at Design

OBOA / ODPCA Joint Conference
November 7, 2021
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Base of Wall Transition Details

Typical Air/Moisture Barrier Discontinuities at Design

OBOA / ODPCA Joint Conference
November 7, 2021
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Canopies and Vestibules

Typical Air/Moisture Barrier Discontinuities at Design

OBOA / ODPCA Joint Conference
November 7, 2021
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Interface Details - Control Layer Continuity

Jamb: Water 
Resistive and Air 
Barrier Continuity

OBOA / ODPCA Joint Conference
November 7, 2021

452



Interface Details - Control Layer Continuity

Jamb: Water 
Resistive and Air 
Barrier Continuity

OBOA / ODPCA Joint Conference
November 7, 2021
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Interface Details - Control Layer Continuity

Jamb: Water Resistive, Air, and Thermal Barrier Continuity

OBOA / ODPCA Joint Conference
November 7, 2021
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Interface Details - Control Layer Continuity

Head: Thermal Barrier Continuity

OBOA / ODPCA Joint Conference
November 7, 2021
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Interface Detail Case Studies - Control Layer Continuity

Sill: Thermal Barrier Continuity

OBOA / ODPCA Joint Conference
November 7, 2021
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Interface Details - Control Layer Continuity

Jamb: Thermal Barrier Continuity

OBOA / ODPCA Joint Conference
November 7, 2021
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Interface Details - Control Layer Continuity

Head: Thermal Barrier Continuity and Mechanical System Coordination

OBOA / ODPCA Joint Conference
November 7, 2021
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Case Study 1: Investigation of 

Exterior Envelope Condensation

Building Science Concepts
❑ Exterior Walls

❑ Fenestration

❑ Penetrations and Canopies

OBOA / ODPCA Joint Conference
November 7, 2021
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Case Study - Building Science Concepts
Condensation Risk in Humidified Buildings 

OBOA / ODPCA Joint Conference
November 7, 2021
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Pertinent Building Science Terminology

ASHRAE Design Temperature: Data from the 2009 ASHRAE 
Handbook of Fundamentals

❑ ASHRAE 99.6% dry bulb design exterior winter temperature is 2.5 degrees F for Cleveland.
❑ Measured interior conditions of 71 degrees Fahrenheit and 37.5% RH was used in our analysis

Case Study - Building Science Concepts

OBOA / ODPCA Joint Conference
November 7, 2021
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Fundamental Exterior Envelope Control Layers

1. Water shedding surface
2. Water resistive barrier
3. Thermal barrier
4. Air barrier
5. Vapor Barrier

Design Issue: 
Discontinuous 

Thermal Barriers

Frost and 
Moisture

Case Study - Building Science Concepts

OBOA / ODPCA Joint Conference
November 7, 2021
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Fundamental Exterior Envelope Control Layers

1. Water shedding surface
2. Water resistive barrier
3. Thermal barrier
4. Air barrier
5. Vapor Barrier

Design Issue: 
Discontinuous 

Thermal Barrier

Ice and 
Moisture

Case Study - Building Science Concepts

OBOA / ODPCA Joint Conference
November 7, 2021
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Fundamental Exterior Envelope Control Layers

1. Water shedding surface
2. Water resistive barrier
3. Thermal barrier
4. Air barrier
5. Vapor Barrier

Partial 
Design/Construction Issue: 

Discontinuous Thermal 
Barrier

Case Study - Building Science Concepts

OBOA / ODPCA Joint Conference
November 7, 2021
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Components and Concepts

Insulation Design Issue: 
Significant Batt

Insulation in 
Cavity Space

Case Study - Building Science Concepts

OBOA / ODPCA Joint Conference
November 7, 2021
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Hygrothermal Analyses - Diffusion

❑ The presence of the batt insulation has shifted the dew point plane of the exterior wall assembly into
the interior metal stud cavity

Design Issue: 
Dew point study 

indicates 
condensation

Gypsum Wall 
Board

Case Study - Building Science Concepts

OBOA / ODPCA Joint Conference
November 7, 2021
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Vapor Transport Mechanism: Diffusion

Case Study - Building Science Concepts

OBOA / ODPCA Joint Conference
November 7, 2021
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Hygrothermal Analyses - Diffusion

Gypsum Wall 
Board

❑ Reduction of the batt insulation has shifted the dew point plane of the exterior wall assembly out of
the interior metal stud cavity

Case Study - Building Science Concepts

OBOA / ODPCA Joint Conference
November 7, 2021
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Components and Concepts

Location of Fenestration System within Rough 
Opening

❑ Alignment of thermal break with exterior wall insulation is critical to thermal barrier continuity

Design Issue: 
Alignment of 

Thermal Barrier

Case Study - Building Science Concepts

OBOA / ODPCA Joint Conference
November 7, 2021
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Penetrations and Canopies

Air Barrier Continuity not Maintained

Construction 
Issue: 

Discontinuous 
Air Barrier

OBOA / ODPCA Joint Conference
November 7, 2021
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Case Study 2: Air/Moisture 

Barrier Continuity

Condensation Resulting from Discontinuous 
Air/Moisture Barrier

OBOA / ODPCA Joint Conference
November 7, 2021
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Case Study
Condensation Resulting from Discontinuous Air/Moisture Barrier

Issue: Water Infiltration Observed at Glazing Head Conditions at Regular Time Intervals

OBOA / ODPCA Joint Conference
November 7, 2021
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Case Study
Condensation Resulting from Discontinuous Air/Moisture Barrier

Issue: Water Infiltration Observed at Glazing Head Conditions at Regular Time Intervals

Water Infiltration Occurs Only During 
Coldest Winter Months

Air Exfiltration Observed at Opaque 
Wall-to-Glazing System Interface 

OBOA / ODPCA Joint Conference
November 7, 2021
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Case Study
Condensation Resulting from Discontinuous Air/Moisture Barrier

Issue: Water Infiltration Observed at Glazing Head Conditions at Regular Time Intervals

Condensation Observed at Inboard Face of 
Metal Panel Cladding Elements    

OBOA / ODPCA Joint Conference
November 7, 2021
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Case Study
Condensation Resulting from Discontinuous Air/Moisture Barrier

Issue: Water Infiltration Observed at Glazing Head Conditions at Regular Time Intervals

Air/Moisture Barrier Tie-in Found to 
be Discontinuous at Opaque Wall-to-
Glazing System Interface

Discontinuous Glazing System 
Substrate

OBOA / ODPCA Joint Conference
November 7, 2021
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Case Study
Condensation Resulting from Discontinuous Air/Moisture Barrier

Issue: Water Infiltration Observed at Glazing Head Conditions at Regular Time Intervals

Air/Moisture Barrier Tie-in Made 
Continuous at Opaque Wall-to-Glazing 
System Interface

Glazing System Substrate Made 
Continuous

OBOA / ODPCA Joint Conference
November 7, 2021
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File Attachments for Item:

EC-3 Choices of Air Barriers for Commercial Enclosures (Parksite - OBOA-ODPCA Conference)

All certifications except ESI (1 hour)
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Course Agenda 

 

Choices of Air Barriers for Commercial Enclosures 
 
Time:  1 Hour – 62 sildes 
 

Outline:  
  
Related Codes: Chapter 14/OBC, 2012 IECC C402.4; 2010 ASHREA 5.4.3 
   (covering Air Barriers, Materials & Installation) 

    

Section 1: Air Leakage & Air Barriers 

• What is air leakage and why it matters in a sustainable envelope 

• Review fundamentals of air leakage and air barriers: what is a 

continuous air barrier for air leakage control 

Sections 2-5 describe the main characteristics of different types of Air Barrier Systems: 

  The following characteristics are covered for each air barrier type in sections 2-5: 
• Brief Description 

• Typical Properties 

• Surface Preparation 

• Application Methods/Common Mistakes 

• Inspection and Testing 

• Examples of Products and Manufacturers 

• Advantages & Limitations 

 

Section 2: Fluid Applied (FA) Air Barrier Systems 

Section 3: Self-Adhered (SA) Air Barrier Systems 

Section 4: Mechanically Fastened Air Barrier Systems (Building Wraps) 

Section 5: Boardstock – Rigid Cellular Thermal Insulation Board & Other Air Barrier Systems 

 

Summary & Questions 
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Presenter: Samantha Kambo 
  Field Development Specialist, Multi-Family Construction 
  DuPont Building Knowledge Center 
  DuPont Performance Building Solutions 

 

 

• Location: Austin, TX 

• Joined the DuPont BKC in 2019. Focus is on development on new Installation 

Guidelines/Bulletins and assisting with technical inquiries from the field within the 
Multi-Family Construction segment 

• Prior to role worked for Dow Chemical as Architectural Demand Creator in CO/NM/WY 

territory educating and assisting architects, GCs and installers on thermal portfolio of 
products 

• B.S. Architectural Engineering-The University of Texas at Austin 
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CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD 

OF BUILDING STANDARDS CERTIFICATIONS 

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The 
courses may be used for the attainment of goals that are connected with technical and professional development as they 
relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction 
pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the 
responsibilities of the certification for which credit is being requested. 

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure 
regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the 
class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is

recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.  
Advertising shall not disclose improper approval information to the public. 

Course sponsors/co-sponsors: provide participants a certificate of completion containing the following information: 
name of participant, title of approved courses, BBS approval #, BBS approved certifications, date of the continuing 
education program, number of approved credit hours awarded and signature of authorized sponsor or instructor. 

Anyone or any organization administering an approved course shall provide the Board with advanced written information 
on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the 
course with the name of course, date, and location. 

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the 
Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The 
sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the 
course. 

Board approval: Remains in effect through the calendar year of approval.  The course may be renewed administratively 
by sponsor application in subsequent years so long as it references current codes and standards Upon the Board’s
adoption of a new edition of the codes, course sponsors must update their course and submit to the Board for approval. 
The Board does not grant retroactive approval for courses presented prior to approval date. 

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing 
surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual 
equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the 
training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees; 
non-smoking in the training room; sound controlled so that outside noise will not interfere with the training. 

Ohio Board of Building Standards 
6606 Tussing Road 
PO Box 4009 
Reynoldsburg, OH 43068-9009 U.S.A. 

Gerald O. Holland, Chairman 

 An Equal Opportunity Employer and Service Provider 

 614 | 644 2613 
     Fax 614 | 644 3147 

  TTY/TDD 800 | 750 0750 
 www.com.ohio.gov 491
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 APPLICATION 

COURSE INFORMATION: 

Course Title: 

       New Course Submittal: Update Course:   Prior Approval Number: 
Purpose and Objective:

Number of Instructional Contact Hours that can be obtained upon completion: 

If Multi-Session, Number of Instructional Contact Hours Per Session:     

Program Applicable for the Following Participants: 

  Building Official  Master Plans Examiner  Building Inspector  Fire Protection Inspector  Mechanical Inspector  
Plumbing Inspector     

Non-Res IU Inspector 
Building Plans Exam.
Plumbing Plans Exam.     
Electrical Plans Exam.      
Mechanical Plans Exam. 
Fire Protect. Plans Exam.

  Res Building Official   Res Plans Examiner  Res Building Inspector  Res Mechanical Inspector  Res IU Inspector 

Electrical Safety Inspectors 
Location of ESI Course:      Date(s) of ESI Course(s): 

SUBMITTAL CHECKLIST:  Make Sure all of the Following Information is Submitted: 
Check 

Off 
Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone 
Course Sponsor: Organization sponsoring or requesting the program (if any) 
Course Title: Name of course (related to content) 
Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed 
Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs) 
Participants: Check off each certification for which credit is requested (for which course relates to certification) 
Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered 
Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available 
Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications 
Test Materials: Copy of quizzes or tests to be given
Completed Application: 

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date. 

Board of Building Standards

FOR 

Continuing Education 
Course Approval 

Continuing education programs approved for 
education credit by the Ohio Board of 
Building Standards may be used for 
compliance with certification requirements 
related to code enforcement, plan review, and 
inspection responsibilities.  The credit is to be 
used to renew the certifications issued by the 
Ohio Board of Building Standards pursuant to 
section 3781.10(E) ORC. 

6606 Tussing Road, P.O. Box 4009 
Reynoldsburg, Ohio 43068-9009 

(614) 644-2613  Fax: (614) 644-3147  
dic.bbs@com.state.oh.us 

www.com.state.oh.us/dic/dicbbs.htm 

COURSE SUBMITTER: 

Course Submitter: 
Organization:  
Address: 
City:     State:        Zip: 
E-Mail: 
Telephone: Fax: 
Course Sponsor:

(Contact Name)

(Organization/Company) 

(Include Room Number, Suite, etc.) 

BBS 81028110 Form: 1526 

Ann Misiolek

Parksite

3732 Tulane Ave. 

Louisville Ohio 44641

AMisiolek@parksite.com

614-204-8033 330-875-1700

DuPont

Choices of Air Barriers for Commercial Enclosures

Provide a deeper understanding of air leakage, air barriers and air barrier systems as a whole for
commercial buildings. Participants will learn the main evaluations performed on air barriers and air barrier systems, as well as 
characteristics of fluid-applied, mechanically-fastened (wraps), rigid boardstock, and other air barrier systems. This presen
tation will

also identify real world issues, addresses why air barrier continuity is critical for performance, reviews common installation mistakes

 and how to avoid them for a high-performing air barrier in the building envelope.
(1) hour

X
X
X
X
X
X
X
X
X

N/A

X

✔

✔
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File Attachments for Item:

EC-4 Electrified Hardware Facts and Myths (Allegion - OBOA/ODPCA Conference)

All Commercial Certifications (1 hour)
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Course Outline: 
Locate the 2018 IBC & NFPA 101 model code requirements that affect electrified hardware 
product choices, 
List factors that need to be considered before choosing electrified hardware products, 
Ask informed question to help determine the best electrified products for the rated openings, 
Specify compatible electrified hardware products to create a will-functioning opening. 
Course has multiple question and answer sessions that will help lead the class to follow the 
electrified hardware  options. 

 
Course updated to 2018 IBC, looking for (1) hour, this course is on electrified hardware, 

something we all could use some information on to specify and inspect correctly inspect.  
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w ww.idighardw are.com

Location
3405 York Road

Pataskala, OH 43062

Allegion Architectural Services Consultant
RSO Midwest

Contact

Office:    877.238.2022

Mobile:   614.493.8404

Email: mike.fox@allegion.com

https://www.linkedin.com/in /mike-fox-90685513/

https://twitter.com/AllegionUS

Mike Fox 
Architectural Services Consultant, DHT

Door and Hardw are Technician (DHT) Door and Hardw are Technician (DHT) 

Specialist in the door hardw are industry since 2006

Mike Fox, is currently an  Architectural Consultant with  

Allegion, a  leading manufacturer of doors and  hardware.  

Prior to this current role Mike was  an  End User Sales   

Consultant for Allegion for 13 years in Central Ohio. As  

an  architectural consultant, Mike’s main role is to as s ist  

architects with development of a  specification that meets   

the building owners needs . And to work as  a  consultant  

to the architect concerning hardware applications  

related to fire, egres s  and ADA codes. Mike has  been  in  

the commercial door and  hardware industry for 20 years  

and  got his start in the bus iness as  a  solutions engineer  

& installation technician.

Bio

Key projects worked on
T h e Ohio St ate University NRDT – Columbus, Ohio; 

T h e Ohio St ate University  Advance Materials Corridor, 

Columbus,  Ohio; South-Western City Schools –

Elementary School Replacement(11 new  elementary 

schools & 2 Renovations),  Grove City, Ohio; Mt. 
Carmel Grove City  New Hospital, Grove City, Ohio; Mt. 

Carmel  East New Tower & Renovation, Columbus,  

Ohio; Franklin County Corrections Center,  Columbus, 

Ohio; Franklin County Forensic  Scien ce Center, 

Columbus, Ohio;  Nationwide Children’s Hospital 
Livingston  Ambulatory Center, Columbus, Ohio;  

Nationwide Children’s Hospital Behavioral  Health 

Pavilion, Columbus, Ohio

P ers o n a l A chiev emen ts

Eagle Scout – Boy Scouts of America – May 1999

Bachelor o f Sci ence in General Bus iness fro m The Ohio St ate

University – 2004

Ingersoll Rand Security Technologies President’s  Club – 2008

ASIS Member – January 2009 – Present  Ingersoll Rand 

Security Technologies Playmaker  Award – 2013

495

http://www.idighardware.com/
https://www.linkedin.com/in/mike-fox-90685513/


CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD 

OF BUILDING STANDARDS CERTIFICATIONS 

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The 
courses may be used for the attainment of goals that are connected with technical and professional development as they 
relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction 
pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the 
responsibilities of the certification for which credit is being requested. 

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure 
regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the 
class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is

recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.  
Advertising shall not disclose improper approval information to the public. 

Course sponsors/co-sponsors: provide participants a certificate of completion containing the following information: 
name of participant, title of approved courses, BBS approval #, BBS approved certifications, date of the continuing 
education program, number of approved credit hours awarded and signature of authorized sponsor or instructor. 

Anyone or any organization administering an approved course shall provide the Board with advanced written information 
on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the 
course with the name of course, date, and location. 

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the 
Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The 
sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the 
course. 

Board approval: Remains in effect through the calendar year of approval.  The course may be renewed administratively 
by sponsor application in subsequent years so long as it references current codes and standards Upon the Board’s
adoption of a new edition of the codes, course sponsors must update their course and submit to the Board for approval. 
The Board does not grant retroactive approval for courses presented prior to approval date. 

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing 
surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual 
equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the 
training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees; 
non-smoking in the training room; sound controlled so that outside noise will not interfere with the training. 

Ohio Board of Building Standards 
6606 Tussing Road 
PO Box 4009 
Reynoldsburg, OH 43068-9009 U.S.A. 

Gerald O. Holland, Chairman 

 An Equal Opportunity Employer and Service Provider 

 614 | 644 2613 
     Fax 614 | 644 3147 

  TTY/TDD 800 | 750 0750 
 www.com.ohio.gov 496
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 APPLICATION 

COURSE INFORMATION: 

Course Title: 

       New Course Submittal: Update Course:   Prior Approval Number: 
Purpose and Objective:

Number of Instructional Contact Hours that can be obtained upon completion: 

If Multi-Session, Number of Instructional Contact Hours Per Session:     

Program Applicable for the Following Participants: 

  Building Official  Master Plans Examiner  Building Inspector  Fire Protection Inspector  Mechanical Inspector  
Plumbing Inspector     

Non-Res IU Inspector 
Building Plans Exam.
Plumbing Plans Exam.     
Electrical Plans Exam.      
Mechanical Plans Exam. 
Fire Protect. Plans Exam.

  Res Building Official   Res Plans Examiner  Res Building Inspector  Res Mechanical Inspector  Res IU Inspector 

Electrical Safety Inspectors 
Location of ESI Course:      Date(s) of ESI Course(s): 

SUBMITTAL CHECKLIST:  Make Sure all of the Following Information is Submitted: 
Check 

Off 
Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone 
Course Sponsor: Organization sponsoring or requesting the program (if any) 
Course Title: Name of course (related to content) 
Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed 
Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs) 
Participants: Check off each certification for which credit is requested (for which course relates to certification) 
Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered 
Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available 
Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications 
Test Materials: Copy of quizzes or tests to be given
Completed Application: 

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date. 

Board of Building Standards

FOR 

Continuing Education 
Course Approval 

Continuing education programs approved for 
education credit by the Ohio Board of 
Building Standards may be used for 
compliance with certification requirements 
related to code enforcement, plan review, and 
inspection responsibilities.  The credit is to be 
used to renew the certifications issued by the 
Ohio Board of Building Standards pursuant to 
section 3781.10(E) ORC. 

6606 Tussing Road, P.O. Box 4009 
Reynoldsburg, Ohio 43068-9009 

(614) 644-2613  Fax: (614) 644-3147  
dic.bbs@com.state.oh.us 

www.com.state.oh.us/dic/dicbbs.htm 

COURSE SUBMITTER: 

Course Submitter: 
Organization:  
Address: 
City:     State:        Zip: 
E-Mail: 
Telephone: Fax: 
Course Sponsor:

(Contact Name)

(Organization/Company) 

(Include Room Number, Suite, etc.) 

BBS 81028110 Form: 1526 

Michael Fox

Allegion, PLC

11819 North Pennsylvania Street

Carmel Indiana 46032

Mike.Fox@allegion.com

614-493-8404 (Cell)

Ohio Design Professionals & Code Analysts

Electrified Hardware - Facts and Myths

Provide Data information on electrified hardware and the requirements per the OBC/IBC & NFPA 101

Where is electrified hardware allowed? What IBC code sections provide rules to govern type and installation of electrified hardware.

Why would you use electrified hardware? Is electrified hardware "fail safe" where is non- fail safe hardware allowed?
Is battery back-up allowed? What switches are required? These questions and others are answered with this course. Several test questions.

(1) hour

X

✔

✔
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Copyright Materials

This presentation is protected by US and 

International Copyright laws. Reproduction, 

distribution, display and use of the presentation 

without written permission of the speaker is 

prohibited.
© Allegion 2021
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“Allegion” is a Registered Provider with 

The American Institute of Architects 

Continuing Education Systems 

(AIA/CES).  Credit(s) earned on 

completion of this program will be 
reported Allegion to AIA/CES for AIA 

members.  

Certificates of Completion for both AIA 
members and non-AIA members are 

available upon request.
This course is registered with AIA CES for continuing 

professional education. As such, it does not include 

content that may be deemed or construed to be an 

approval or endorsement by the AIA of any material of 

construction or any method or manner of handling, 
using, distributing, or dealing in any material or 

product.

___________________________________________

Questions related to specific materials, methods, and 

services will be addressed at the conclusion of this 
presentation. 499



Program Title:  Electrified Hardware – Facts 

and Myths

Program Number: PEG21002

Provider Name: Allegion

AIA Provider #:     J247

Learning Units: 1 HSW

Course Description:

Do you look at all the options in electrified hardware and wonder 

what to choose?  Electrified door hardware can be the answer to 
many opening needs, but what do you need to know to properly 

specify that hardware for the opening?  This fun and interactive 

course covers the operation, features, and functionality of popular 

electrified products, codes that affect your choices and factors to 

consider before hardware decisions are made. 
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Upon successful completion of this course 
participants will be able to:

• Locate the IBC & NFPA101 model code requirements that 
affect electrified hardware product choices 

• List factors that need to be considered before choosing 
electrified hardware products. 

• Ask informed questions to help determine the best electrified 
products for the opening 

• Specify compatible electrified hardware products to create a 
well-functioning opening.

501



2 Facts & 1 Myth

502
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Chapter(s): 

Means of Egress

Features of Fire 
Protection 

Occupancy Chapters

7

8

12-42

Fire & Smoke Protection 
Features

Means of Egress

Occupancy Chapters

7

10

*
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Delayed egress 

openings must 

be fail safe.

In most cases, 

required 

electronically 

controlled 

egress doors 

must allow 

egress at all 

times.

CBA

Which code reference about electrified 

hardware is not correct?

Fact Fact

An electric 

strike used on 

a fire door 

assembly must 

be fail safe.

Myth
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EMERGENCY EXIT ONLY
PICK UP PHONE FOR EMERGENCY EXIT

*
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Expected room temps

Wall material

Opening’s frame type 

Floor & ceiling material at the opening

Room’s use

If door is in a means of egress

Project’s budget

Door material (steel/wood)

In addition to codes there are many other factors that determine what 

products get specified for an opening.

Choose all that may determine what electrified products can be used:

Single or double door

1

2

4

5

6

7

9

8

3
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Basic Electrical Circuit:

Conductor

The path the 

electricity 

follows

Switch

Used to control 

the follow of 

electricity

Power Source

Provides 

electricity to 

operate the 

load

Load

Products that operate to 

lock/unlock, open/close 

the door when 

electricity is applied

*
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Auto Operator

1 2 3

4
5 6 7 8

9
10 11

12 13

14

Loads
510



Auto Operator

1 2 3

4
5 6

7 8

9
10 11

12 13

14

Switches
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Loads -Why specify 
electrified locking products?

*
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They can help 

meet code 

requirements of 

providing free 

egress while 

maintaining 

security.

Some can 

provide time 

and attendance 

capabilities.

CBA

Advantages of specifying electrified 

locking products.

Fact Fact

They can 

eliminate 

problems with  

unauthorized 

entry.

Myth

*
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Electric strikes 

can be fail safe 

or fail secure.

They work with 

standard 

mortise and 

cylindrical 

locks.

CBA

Strikes

FactFact

They can be 

used on a fire 

rated door as 

long as they 

are fail safe. 

Myth

*
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as rim, mortise, 

vertical rods, or 

with concealed 

vertical cables.

with electric 

latch retraction, 

quiet latch 

retraction, 

monitoring, & 

dogging.

CBA

Exit Devices can be specified:

Fact Fact

with delayed 

egress in all 

occupancies, 

but must open 

within 15 sec of 

power loss & 

bear required 

signage.

Myth

*
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Are not good 

for high use 

doors

Are inherently 

fail safe

Have no 

moving parts

CB

Electro Magnetic Locks

Fact FactMyth

A

516



Is battery backup allowed?

• Codes require mag-locks to unlock upon loss of power, 
but “loss of power” is not defined.

• NFPA 72 Interpretation - if the fire alarm system and 
mag-locks are on the same back-up power, this would 
meet the intent of the code.

• Do not specify separate battery back-up in the power 
supply for the locks.

*
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Low Energy High Energy

CBA

Types of Auto Operators

FactFact Sustained 

Energy
Myth
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Automatic Operators

Low Energy

Minimum 3 seconds to backcheck 

& 4 seconds to fully open

Does not require guard rails, safety 

mats, canceling scanners

Must comply with ANSI/BHMA 

A156.19

No more than 15 lbs. of force to 

stop door movement

High Energy

1.5 seconds to backcheck

ALWAYS requires guard rails, 

safety mats or canceling scanners

Must comply with ANSI/BHMA 

A156.10

No more than 40 lbs. of force to 

stop door movement

*
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The size of the 
frame reveal 

changes 

depending on 
which side of the 

door the auto 
operator is 

installed.

If an opening will 
have to deal with 

high winds, 

specify an auto 
operator with a 

positive latching 
feature which 

increases the 

latch force.

CBA

Auto Operators

Fact Fact

To help eliminate 
install issues, 

auto operators 

are field 
reversible for 

different 
handings. 

Myth

*
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Product’s amp 

and voltage 

requirements

Product 

manufacturer's 

wiring 

requirements

CBA

What info do you need to know about all electrified locks 

you are specifying

Fact Fact
Keying 

requirements 

for the cylinder

Myth

*
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You can connect 
multiple 

electrified 
products to 1 

power supply as 
long as the 

products’ amps 
are < that what 

the power supply 
provides.

You must match 
the voltage of 

the products to 

the voltage of 
the power 

supply. 

CBA

Power Supply

Fact Fact

To specify the 
power supply 

you’ll need to 

know the 
hardware’s wire 

requirements.

Myth
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Golden Rule

• Match Up Volts - VOLTAGE RATINGS on ALL 
components in an electrical circuit MUST BE 
THE SAME

• Add Up Amps – Total number of ALL 

components must be ≤ than the output of the 
power supply

• Need to have more amps than needed

Power Supply

*
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Opening 1:

Electrified holder/    

closer .12 amps

Auto operator 1.5 

amps

Opening 2:

Electric strike .25

Opening 1:

Electromagnetic lock 

.333 amps

Indicator panel .05 

amps

Opening 2:

Electric strike .25

CBA

One power supply is to operate two single openings.

Which group of electrified products will not work with a 1 amp power supply?

Fact Fact

Opening 1:

Electrically locked 

mortise lock .25 amps

Opening 2:

Electromagnetic lock 

0.333 amps, 

a horn  0.50 amps

Myth
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Switch

When used with electrified hardware, a switch controls the flow of electricity 

to either apply or remove electricity to the hardware.

*
Momentary Maintained 525



.

CBA

Which isn’t an electrified hardware switch

Fact Fact Myth
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Access Controls
• Key Switch

• Keypads

• Card Reader

• Biometrics

Switches
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Access Controls
• Key Switch

• Keypads

• Card Reader

• Biometrics

Readers

*
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Description of 

operation

Wiring 

diagram 

CBA

What needs to be included in an electrified  

hardware set?

Fact FactHardware 

brand
Myth
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Additional Scope
• Include Description of Operation

• Separate Miscellaneous Hardware Set 
to include:

• Wiring Diagrams (Riser/Point to Point)

• Training

• Operations Manuals

• Monitor Panels/Consoles

• Computer Hardware/Software Type
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Elevation/Riser Diagram
Include Operation Description

Place on Blue Prints in Architectural/Electrical/Security 

Section
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Hardware Set Example

HARWARE SET #1

SGL. DOOR #1 3’-0” X 7’0” X 1 ¾” HMD/HMF RHR

3 EA HINGES 5BB1 4-1/2” X 4-1/2” NRP 630 IVE
1 EA POWER TRANSFER EPT10 SP28 VON
1 EA EXIT DEVICE RX-QEL-98-L-NL-996-06 630 VON
1 EA RIM CYLINDER 20-057-ICX 626 SCH 
1 EA CORE 20-740 626 SCH 
1 EA CLOSER 4111 EDA 689 LCN
1 EA POWER SUPPLY PS902-2RS VON
1 EA STOP WS496CCV 630 IVE
3 EA SILENCERS SR64 GRY IVE
1 EA CONTROLLER CT5000 SCE
1 EA SMART CARD READER SM10 SCE
1 EA POWER SUPPLY PS902-8F SCE
1 EA DOOR CONTACT 679-05HM SCE

ALL WIRING AND CONNECTIONS BY DIVISION28.
OPERATIONAL DESCRIPTION:
IMMEDIATE EGRESS ALWAYS ALLOWED. ACCESS BY KEY OR BY CARD READER. AUTHORIZED
CREDENTIAL WILL RETRACT EXIT DEVICE LATCHBOLT AND ALLOW ACCESS. REQUEST TO EXIT AND
DOOR CONTACT CONNECTEDTO ACCESS CONTROLSYSTEM.

MISCELLANEOUS SET #2

1 EA HAND HELD DEVICE HHD-KIT SCE
1 EA OWNER TRAINING
1 EA OPERATION MANUAL
1 EA WIRING DIAGRAM
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Related Work

Division 1  General Requirements
• 01210 Allowances

• 01270 Unit Prices

• 01330 Submittals 

• 01640 Owner Furnished - Access Control

• 01780 Closeout Submittals, Maintenance, Spare 
Parts, Product Warranties

• 01820 Demonstrations and Training
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Related Work
• Section 02200 - Site Preparation

• Section 02400 - Tunneling, Boring & Jacking

• Section 02500 - Utility Services

• Section 08110 - Steel Doors and Frames

• Section 08200 - Wood Doors

• Section 08400 - Aluminum Storefront

• Section 11020 - Security and Vault Equipment

• Section 11150 - Parking Control Equipment

• Section 11190 - Detention Equipment

• Section 13700 - Security Access & Surveillance

• Section 13850 - Detection  & Alarm

• Section 14200 - Elevators

• Section 16000 - Electrical/Fire Alarm 

*
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Questions?

536



Thank You!
This concludes the American Institute of Architects 
Continuing Education Systems Program
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The following slides contain project information that might 

be of interest to the architect and can be printed if you give 

handouts of the course after the class.

These are not part of the class presentation.
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Project Management

• Low Voltage Meeting

• Submittals

• Wire Sizes/AWG As Required

• Special Installation Requirements

• Special Mounting Requirements

• Delivery, Storage, & Handling

• After Installation Support

*
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Low Voltage Meeting – Who Attends?

People that should attend:

• General Contractor

• Contract Hardware Distributor

• Hardware Installer

• Architect

• Owner

• Security Contractor

• Electrical Contractor

• Fire Alarm Contractor

• All Door/Frame Suppliers
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Delivery, Storage & Handling

• Delivery of:
• Electronic Hardware Products: 

prior to ceiling install, ductwork 
& electrical piping

• Computer Equipment & 
Software Programs: at system 
startup

• Handling of:
• Controller & PC: Secure 

storage facility with limited 
access and dry climate  

Power supplies, junction 

boxes, controllers, timers 

and other products with 

junction boxes shall be 

delivered prior to ceiling 

installation, ductwork and 

electrical piping.

Computer equipment and 

software programs shall 

be delivered to owner 

representation at time of 

system startup.

Storage facility for 

controller and PC boards 

shall be secure with limited 

access and dry climate.  
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After Installation Support

• Schedule Owner Training

• Submit Operation Manuals

• Maintenance Service

• Service Contract

• As Built Diagrams
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System Startup

• Software Training/Programming Training

• Owner Instructions

• Maintenance Service

• Service Contracts

• Operation Manuals
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File Attachments for Item:

EC-5 Firewall Solutions for Wood-Framed Construction (Simpson Strong-Tie)

BO, MPE, BPE, BI, NRIUI, RBO, RPE, RBI, RIUI (1 hour)
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Presenter Biography 

 

Jim Mailey, Training Manager, Simpson Strong-Tie 

Jim Mailey is the Midwest, Northeast and Mid-Atlantic market training manager for Simpson 

Strong-Tie – a company that for more than 50 years has developed structural products to help 

people build safer and stronger buildings, homes and decks. Joining Simpson Strong-Tie in 1992, 

Jim has given hundreds of presentations to more than 20,000 design professionals, building 

officials, builders, contractors and dealers. He has developed numerous programs designed to 

educate industry professionals about how to install Simpson Strong-Tie® products as well as how 

these products meet various building code requirements. Jim is considered an expert in safe, 

outdoor wood deck construction and provides economical product solutions to satisfy structural 

code requirements for wood decks. He has written articles about deck safety and has been quoted 

in deck contractor and home inspector publications. His program entitled “Deck Framing 

Connections Seminar” reviews the correct and incorrect structural methods for building a deck, 

shows why commonly accepted practices should not be used and provides informative tips that the 

novice to the most experienced deck builder will find useful. Jim earned a B.A. from Bloomsburg 

University in Bloomsburg, Pennsylvania, in 1980.  

 

Greg Wujcik, Territory Manager, Simpson Strong-Tie 

Greg Wujcik is the Territory Manager for the state of Ohio for Simpson Strong-Tie - – a company 

that for more than 50 years has developed structural products to help people build safer and 

stronger buildings, homes and decks.  Greg has been with Simpson Strong-Tie since 2000, and has 

given numerous presentations to design professionals, building officials, builders, contractors, and 

dealers.  Greg also works with these same groups educating them on the proper use and installation 

of Simpson Strong-Tie products in order to provide economic solutions to satisfy building code 

requirements.  Greg earned a B.A. from Baldwin-Wallace College in Berea, Ohio in 2000.   
 

Simpson Strong-Tie is committed to helping customers succeed by providing exceptional products, 

full-service engineering and field support, product testing and training. For more information, visit 

the company’s website at www.strongtie.com. 
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CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD 

OF BUILDING STANDARDS CERTIFICATIONS 

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The 
courses may be used for the attainment of goals that are connected with technical and professional development as they 
relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction 
pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the 
responsibilities of the certification for which credit is being requested. 

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure 
regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the 
class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is

recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.  
Advertising shall not disclose improper approval information to the public. 

Course sponsors/co-sponsors: provide participants a certificate of completion containing the following information: 
name of participant, title of approved courses, BBS approval #, BBS approved certifications, date of the continuing 
education program, number of approved credit hours awarded and signature of authorized sponsor or instructor. 

Anyone or any organization administering an approved course shall provide the Board with advanced written information 
on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the 
course with the name of course, date, and location. 

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the 
Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The 
sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the 
course. 

Board approval: Remains in effect through the calendar year of approval.  The course may be renewed administratively 
by sponsor application in subsequent years so long as it references current codes and standards Upon the Board’s
adoption of a new edition of the codes, course sponsors must update their course and submit to the Board for approval. 
The Board does not grant retroactive approval for courses presented prior to approval date. 

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing 
surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual 
equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the 
training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees; 
non-smoking in the training room; sound controlled so that outside noise will not interfere with the training. 

Ohio Board of Building Standards 
6606 Tussing Road 
PO Box 4009 
Reynoldsburg, OH 43068-9009 U.S.A. 

Gerald O. Holland, Chairman 

 An Equal Opportunity Employer and Service Provider 

 614 | 644 2613 
     Fax 614 | 644 3147 

  TTY/TDD 800 | 750 0750 
 www.com.ohio.gov 546
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 APPLICATION 

COURSE INFORMATION: 

Course Title: 

       New Course Submittal: Update Course:   Prior Approval Number: 
Purpose and Objective:

Number of Instructional Contact Hours that can be obtained upon completion: 

If Multi-Session, Number of Instructional Contact Hours Per Session:     

Program Applicable for the Following Participants: 

  Building Official  Master Plans Examiner  Building Inspector  Fire Protection Inspector  Mechanical Inspector  
Plumbing Inspector     

Non-Res IU Inspector 
Building Plans Exam.
Plumbing Plans Exam.     
Electrical Plans Exam.      
Mechanical Plans Exam. 
Fire Protect. Plans Exam.
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with floor to firewall connections and provide solutions to those challenges
We will discuss firewall code requirements as they relate to multi-story wood frame construction.  We will also address the challenges associated

Firewall Solutions for Wood Framed Construction

614-876-0636440-263-2490

gwujcik@strongtie.com

43228OHColumbus

2600 International St.

Simpson Strong-Tie

Greg Wujcik
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Firewall Solutions for Wood-Frame Construction 

Presentation Description: 

During this presentation, we will discuss firewall code requirements as they relate to multi-story wood-

frame construction.  We will also address the challenges associated with floor-to-firewall connections 

and provide solutions to those challenges. 

Presentation Outline: 

I. Resources for Firewall-Related Information 

II. Fire-Resistive Rated Walls & Fire-Resistance Ratings 

a. Types of Fire-Resistance Rated Walls 

b. Methods for Establishing Fire-Resistance Designs 

c. Evaluation of Penetrations in Fire-Resistance-Rated Assemblies  

III. Fire-Resistance Requirements & Design Considerations 

a. Fire-resistance Requirements vs. Type of Construction 

b. Fire-resistance Requirements for Type IIIA Construction 

c. Design Considerations Related to FRT Lumber 

d. Continuity Considerations Related to Floor-to-Wall Connections in Type IIIA 

Construction 

IV. Floor-to-Firewall Details (where 1-hr floor assemblies intersect 2-hr wall assemblies) 

a. Standard Platform Framing 

b. Solid Header/Rim Board On Top of Wall 

c. Hanger over 1 Layer of Gypsum  

d. Continuous Ledger (Ledger-to-Stud) 

e. Ledger Over Gypsum 

f. Hanger Over 2 Layers of Gypsum 

V. Firewall Hangers (Hangers Designed for 2 Layers of Gypsum) 

a. Hangers that require installation after vs. before the drywall   

b. Effect of Drywall Notches on Fire Resistance of Rated Assembly 

c. Fire Testing per ASTM E814 

d. Additional Design Considerations Related to Firewall Hangers 

e. Alternative Hanger Solutions for Stair Landings & Corridor Joists 

Presenter Bio: 

Greg Bundy, P.E. – Greg joined Simpson Strong-Tie in 2003 as a Branch Engineer providing support to 24 

states throughout the Northeast, Midwest and Mid-Atlantic regions of the United States. Prior to joining 

Simpson, Greg acquired almost twenty years of experience at two structural engineering firms in 

Columbus, Ohio. He is a registered Professional Engineer in nine states and received certification in the 

practice of structural engineering from the Structural Engineering Certification Board (SECB). Over the 

years, he has presented on a wide variety of topics. These programs focus on presenting structural 

design concepts in an easy to understand format. 
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Firewall Solutions for 
Wood-Frame Construction

Course Outline

1 Resources for Firewall-Related Information

2 Fire-Resistive Rated Walls & Fire-Resistance Ratings

3 Fire-Resistance Requirements & Design Considerations

4 Floor-to-Firewall Details

5 Firewall Hangers

Firewall Solutions for Wood-Frame Construction

Resources for Firewall-Related Information

• X

• X

Free Project Assistance 

Education & Resources 
Multi-family & Mid-rise 

Wood Structures

Woodworks.org

Related Posts by Guest Blogger Bruce Lindsey, 

South Atlantic Regional Director for WoodWorks

Resources for Firewall-Related Information

woodworks.org
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A “firewall” is one of 3 different types of Fire-Resistance Rated Walls: 

Firewalls, Fire Barriers and Fire Partitions 

Firewalls - party walls

Fire barriers - shaft 
enclosures, occupancy 
separations

Fire partitions - corridor 
walls

Most 

Stringent

Least

Stringent

C
o

d
e
 R

e
q

u
ir

e
m

e
n

ts

Fire-Resistance Rated Wall 

All fire-resistance rated walls have a required fire rating & there are 

various methods for establishing fire-resistance designs that meet this

Prescriptive tables
Calculations

Testing Approved Sources

But when a fire-rated assembly is modified, there must be proof that the 

fire-resistance rating is not reduced

Drywall 

Notch

Fire-Rated 

Assembly

Fire-resistance requirements vary by the type of construction, and the 

more fire-resistant the building, the larger it can be

Source: woodworks.org 

Presentation by Weyerhaeuser

Type V Type IV Type III Type II Type I

Typical Multi-Story Wood Construction
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Type IIIA Construction requires 1-hr rated floor assemblies & 2-hr rated 

exterior walls constructed with FRT lumber

There are some special design considerations that go along with using fire-

retardant-treated wood

Design Value Adjustments 

for FRT Lumber

use hot-dip galvanized, stainless 

steel, silicon bronze or copper

2-hr wall, 

FRT

2-hr wall, 

FRT

1-hr floor,

Untreated

Continuity of: 2-hr rating?  FRT?

Code Interpretation

Type IIIA construction presents detailing challenges where 1-hr floor 

assemblies intersect 2-hr exterior wall assemblies 

2-hr wall, 

FRT

2-hr wall, 

FRT

1-hr floor,

Untreated
No continuity of 2-hr rating or FRT

Some jurisdictions might accept standard platform framing without any 

special detailing or provisions, but this is not typically accepted
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May need to be FRT

Alternately, use built-up rim board

Option 1 (for continuity): A solid header can provide a 2-hr rating using 

charring per NDS

Variations of this detail use 

header charring + drywall 

AWC’s DCA3 document gives details for code-compliant exterior wall-floor 

intersections using header charring + drywall

1-hr +   1-hr

AWC’s DCA3 document gives details for code-compliant exterior wall-floor 

intersections using header charring + drywall

…, based on the NDS-calculated time 

for the char depth to reach the inner 

rim board/outer rim board interface,…

…plus 40 minutes for the 5/8 in. Type 

X GWB (per IBC Table 722.6.2(1)),..

Option 2: Use 1 layer of drywall behind the floor framing/hanger, plus 

drywall on the underside of the floor to get a total of 2 hours

1-hr 1-hr+

Sequencing challenge

Concern of fire starting 

in floor cavity
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Standard top-flange hangers can be installed on walls covered by 

drywall, but load reductions apply

Option 3: Use a continuous ledger (in place of 1 layer of drywall) plus drywall 

on the underside of the floor to get a total of 2 hours

1-hr 1-hr+

Concern of fire starting 

in floor cavity

Screws used for attaching ledgers to studs require small edge distances 

(standard published shear loads may not apply)

Option 4: Use a continuous ledger over 1 or 2 layers of gypsum

2-hr

Sequencing challenge
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Screws that are used to attach ledgers over 1 or 2 layers of gypsum must be 

tested (or calculated) to account for the gap

But tested values can 

be much higher 

American Wood Council’s Technical Report 12 

includes equations that can account for a gap 

between the main and side member

Placement of the ledger at the top of the wall presents some detailing issues

Supplemental screw

1 ¾" x 14" LVL

vs.

Option 5: Run 2 layers of drywall up behind the floor framing/hanger

2-hr

Sequencing challenge for 

some hangers, not for others

Some firewall hangers are designed for installation over 2 layers of 5/8" 

gypsum (drywall must be installed before the hanger)

Sequencing challenge
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Other firewall hangers are designed to accommodate 2 layers of 5/8" gypsum 

and can be installed before the drywall

DGBF
2,280-

3,015 lbs.

DGHF
1,855-

2,135 lbs.

DGF
1,420-

1,705 lbs.

Joist Stop 

feature

When the hanger is installed before the drywall, the drywall must be 

notched to slide up around the hanger  ASTM E814

If over-notched, fill 

with intumescent fire 

caulk

No fire caulk required 

if testing per ASTM 

E814 shows the 2-hr 

rating is not reduced

(2) layers of 5/8" USG Type X gypsum on each side,

U-notch cut into drywall to fit around hangers as specified

Source: Furnace Construction

Before the Test (Exposed Face)

Front of 

furnace

Typical 

Vertical 

Furnace

Fire Testing per ASTM E814

Unexposed Face After the Test Exposed Face After the Test

Fire Testing per ASTM E814
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Exposed Face After Hose Stream Test Unexposed Face After the Hose Stream Test

Success!

Fire Testing per ASTM E814 High capacity firewall hangers may have some additional design 

requirements

Double stud required below 

DGBF hanger

(2) ¼" beads of fire-resistant 

mortar caulk required 6" on 

either side of top flange

For firewall hangers spaced closer than 16" o.c., the allowable load should be 

reduced proportionately (if testing was based on 16" stud spacing)

Some floor-to-firewall applications require alternative hanger 

solutions (Ex: Beams at stair landings)

Beam at stair landing 

connecting to header 

within walls

4 ½"

vs.
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Another floor-to-firewall application that requires an alternative hanger 

solution is a corridor joist connecting to a single 2x supporting member

Corridor joist connecting 

to rim joist or floor truss 

ribbon board

In conclusion, each floor-to-firewall connection solution has different 

pros/cons, design considerations, and jurisdictional requirements

Framing Preferences

Load Reductions

Local Jurisdiction Requirements

Available Resources

Effects on Fire-Rating

Firewall Hanger Design 

Limitations/Requirements

Thank you!
ANY QUESTIONS?
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LEARNING UNITS: This program is registered with AIA / CES for 1.0 Learning Unit Hour and qualifies for a 
Health Safety Welfare (HSW) credit.

This course will primarily focus on fire-resistive glass and framing, their performance, how they help meet 
stringent safety codes, and ways in which five of the latest innovations are changing the future of fire-rated 
glass and framing from both safety and aesthetic standpoints.

Topics covered:

• Fire-resistive glass and framing performance

• Aesthetics, performance and how it meets stringent building codes

• How product innovations are changing the future of fire-rated glazing

• Fire-rated glazing product terminology

• Case studies: Product innovations

By completing this course, participants will be able to:

• Explain the differences between fire-protective and fire-resistive glass and framing

• Describe five main innovations in fire-resistive glass and framing and how they are expanding design 
freedom in areas with stringent fire and life safety code requirements

• Discuss performance, fire-rated building codes and how innovative fire-resistive glazing products can 
help meet more stringent codes

• Identify misconceptions and potential misuse of fire-resistive glazing products and discuss solutions 
to ensure maximum benefits

PROVIDER NUMBER: K067
PROGRAM NUMBER: 00TGP6 (in-person)
   TGPWEB6 (webinar)

This presentation includes a discussion, PowerPoint presentation and question and answer time. In addition 
to the material presented, TGP provides a free lunch for all participants. Note: We also offer a live webinar 
option for this program. Please contact us for more information.

Technical Glass Products (TGP), a division of Allegion, is the North American and Middle East distributor of 
a wide range of fire-rated glazing and framing products including: the FireLite® family of fire-rated glazing 
products, Pilkington Pyrostop® safety-rated glass firewalls, Fireframes®  fire-rated framing and more. For 
more detailed information about TGP or its products, visit fireglass.com. We will follow up with you soon 
to answer any questions you may have. In the meantime, to schedule a presentation for your firm, please 
contact Hope Steel at 1.888.397.3473 or hsteel@brandner.com. 

On behalf of Technical Glass Products, we look forward to working with you.

THE FUTURE OF FIRE-RATED 
GLASS & FRAMING

p 800.426.0279      f 425.396.8300      e sales@fireglass.com      w fireglass.com
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CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD 

OF BUILDING STANDARDS CERTIFICATIONS 

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The 
courses may be used for the attainment of goals that are connected with technical and professional development as they 
relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction 
pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the 
responsibilities of the certification for which credit is being requested. 

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure 
regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the 
class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is

recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.  
Advertising shall not disclose improper approval information to the public. 

Course sponsors/co-sponsors: provide participants a certificate of completion containing the following information: 
name of participant, title of approved courses, BBS approval #, BBS approved certifications, date of the continuing 
education program, number of approved credit hours awarded and signature of authorized sponsor or instructor. 

Anyone or any organization administering an approved course shall provide the Board with advanced written information 
on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the 
course with the name of course, date, and location. 

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the 
Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The 
sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the 
course. 

Board approval: Remains in effect through the calendar year of approval.  The course may be renewed administratively 
by sponsor application in subsequent years so long as it references current codes and standards Upon the Board’s
adoption of a new edition of the codes, course sponsors must update their course and submit to the Board for approval. 
The Board does not grant retroactive approval for courses presented prior to approval date. 

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing 
surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual 
equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the 
training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees; 
non-smoking in the training room; sound controlled so that outside noise will not interfere with the training. 

Ohio Board of Building Standards 
6606 Tussing Road 
PO Box 4009 
Reynoldsburg, OH 43068-9009 U.S.A. 

Gerald O. Holland, Chairman 

 An Equal Opportunity Employer and Service Provider 

 614 | 644 2613 
     Fax 614 | 644 3147 

  TTY/TDD 800 | 750 0750 
 www.com.ohio.gov 560
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 APPLICATION 

COURSE INFORMATION: 

Course Title: 

       New Course Submittal: Update Course:   Prior Approval Number: 
Purpose and Objective:

Number of Instructional Contact Hours that can be obtained upon completion: 

If Multi-Session, Number of Instructional Contact Hours Per Session:     

Program Applicable for the Following Participants: 

  Building Official  Master Plans Examiner  Building Inspector  Fire Protection Inspector  Mechanical Inspector  
Plumbing Inspector     

Non-Res IU Inspector 
Building Plans Exam.
Plumbing Plans Exam.     
Electrical Plans Exam.      
Mechanical Plans Exam. 
Fire Protect. Plans Exam.

  Res Building Official   Res Plans Examiner  Res Building Inspector  Res Mechanical Inspector  Res IU Inspector 

Electrical Safety Inspectors 
Location of ESI Course:      Date(s) of ESI Course(s): 

SUBMITTAL CHECKLIST:  Make Sure all of the Following Information is Submitted: 
Check 

Off 
Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone 
Course Sponsor: Organization sponsoring or requesting the program (if any) 
Course Title: Name of course (related to content) 
Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed 
Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs) 
Participants: Check off each certification for which credit is requested (for which course relates to certification) 
Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered 
Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available 
Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications 
Test Materials: Copy of quizzes or tests to be given
Completed Application: 

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date. 

Board of Building Standards

FOR 

Continuing Education 
Course Approval 

Continuing education programs approved for 
education credit by the Ohio Board of 
Building Standards may be used for 
compliance with certification requirements 
related to code enforcement, plan review, and 
inspection responsibilities.  The credit is to be 
used to renew the certifications issued by the 
Ohio Board of Building Standards pursuant to 
section 3781.10(E) ORC. 

6606 Tussing Road, P.O. Box 4009 
Reynoldsburg, Ohio 43068-9009 

(614) 644-2613  Fax: (614) 644-3147  
dic.bbs@com.state.oh.us 

www.com.state.oh.us/dic/dicbbs.htm 

COURSE SUBMITTER: 

Course Submitter: 
Organization:  
Address: 
City:     State:        Zip: 
E-Mail: 
Telephone: Fax: 
Course Sponsor:

(Contact Name)

(Organization/Company) 

(Include Room Number, Suite, etc.) 

BBS 81028110 Form: 1526 

Jonathan Edly

Techincal Glass Products

8107 Bracken Place SE

Snoqualmie Wash 98065

Jonathan.Edly@allegion.com

412-780-5470 (Cell)

Ohio Design Professionals & Code Analysts

The Future of Fire Rated Glass & Framing 

Provide Data on Fire rated glass and framing used in fire rated partitions and shafts, where is fire rated glass allowed?

What are the size limitations of the fire rated glass in rated partitions? What is required of the glass frames for the fire rated glass? 

These and other criteria will be provided by Mr. Edly of TGP. There are many questions on fire rated shafts and partitions, this course will supply

answers to many of those questions concerning the use of glass.

(1) hour

✔

✔
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Good Morning Michael, 
 
Please find my short bio, below! 
 
Jonathan Edly is a Territory Account Manager with Technical Glass Products, serving Ohio, Kentucky, 
Indiana, Michigan and Western Pennsylvania. He has been working with architects, metal fabricators 
and glazing contractors throughout the United States for 12+ years.  
 
Jonathan Edly 

Territory Account Manager 
Technical Glass Products 
8107 Bracken Place SE 
Snoqualmie WA, 98065 
Mobile 412.780.5470 

Off ice 800.426.0279 x8411 

fireglass.com  |  tgpamerica.com 

 

#1 – North America's Most Specified Fire-Rated Glass Company 
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Copyright Materials

This presentation is protected by U.S. and international copyright laws. 
Reproduction, distribution, display, and use of the presentation without written 
permission of the speaker is prohibited.

© Technical Glass Products 2019
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Topics Covered

Topics will include:

• Fire-resistive glass and framing performance

• Aesthetics, performance and how it meets stringent building codes

• How product innovations are changing the future of fire-rated glazing

• Fire-rated glazing product terminology

• Case studies: Product innovations
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Introduction

Fire-Rated Glazing

• Specialized glass designed to prevent the 

spread of flames and smoke

• Glass earns fire ratings through rigorous 

testing processes at independent 

laboratories such as Underwriters 

Laboratories, Inc.® (UL)

• Fire-rated glazing for door and window 

assemblies are rated from 20 minutes to 3 

hours

• The rating reflects the amount of time the 

material has been tested to remain in place 

to help stop the spread of fire and smoke: 

“compartmentation”
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Key Testing Components

Fire Test

Measures the amount of time, in minutes 

or hours, that materials or assemblies can 

withstand fire exposure in a test furnace.

• Standard time-temperature curve

• The test itself:

• Large furnace heats window frames 

or doors

• Assembly remains in the wall for 

the duration of the test

• No flaming on the exposed surface 

of the assembly or openings
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Key Testing Components

Hose Stream Test

Measures the ability of the glass to stay in the 

frame when exposed to a stream of water from 

a fire hose. 

• Heated glass and frames are subjected to 

water from a fire hose at specified pressures

• The cooling, impact and erosion created by 

the hose stream tests eliminates inadequate 

materials

• In the U.S, the hose stream test is required 

for fire ratings in excess of 20 minutes 

• In Canada, all fire-rated glass products must 

pass the test
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Fire-Rated Codes

5 Things to Know About Fire-Rated Codes

1. Fire-protective glazing may be limited to 25% of the wall area (2015 

IBC Section 707.6)

2. Fire-resistive glazing provides a barrier to heat and is typically the 

only type of glazing that can exceed 156ft2 (2015 IBC Section 707.6)

3. Assembly components must have the same or greater ratings than the 

code minimums for the location (2015 IBC)

4. Specifying the appropriate product is critical to life safety (especially 

when there are such a wide variety of performance characteristics)

5. As of the 2012 IBC (Section 703.4), fire ratings must be established 

based solely on a material’s own performance 
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Fire-Protective vs. Fire-Resistive

Fire Protective

• Sec 716 Opening Protectives

• 20-90min & 180min Doors

• “Thin” glazing of wired glass, glass ceramic, 

specially tempered

• Hollow metal frames & doors

• Fire partitions, smoke barriers, smoke partitions, 

exterior walls

• May not exceed 25% of the aggregate length of 

the wall

• Elevations typically 13’ or less, per test chamber

• May not exceed 156ft2

• Transoms & sidelites not permitted in stairwells, 

exit enclosures, fire barriers

• *Narrow door lites less than 100SqIn
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Fire-Protective vs. Fire-Resistive

Fire Resistive

• Rating as a wall, rather than an opening; 

ASTM E119 & UL 263

• Stops flames, smoke, AND radiant heat (both 

glass and frames)

• ‘Thick glazing’

• Glass + frame assembly

• Solidified multi-laminate or gel filled unit

• Not limited by 25% rule, 13’ elevations, 

156ft2,

• Used in stairwells, fire barriers, atriums, 
enclosures, temp-rise doors
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Performance Criteria and Building Codes

Fire-Rated Glass Systems

• Specified to improve fire and life safety and meet building code criteria

• Glazing and framing options may differ depending on factors such as: 

• Building height

• Occupancy group

• Location

• Manufacturer limitations

• Other challenges include significant variance in codes and frequent updates

Note: The main criteria in this category is the 2015 International Building 

Code (IBC)
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Innovations Changing the Future

THEN

• Wide-stile doors

• Bulky wrap-around hollow-metal frames

• Small vision lites

• Limited openings

NOW

1. Narrow Frame Profiles

2. Frame Cover Caps and Finishes

3. Silicone-Glazed (SG) Fire-Rated Curtain 

Wall Systems

4. Butt-Glazed Systems

5. Fire-Rated Glass Floors

fireglass.com 573



Innovations Changing the Future

Frame Cover Caps and Finishes

• Seamless transitions between rated and 

non-rated frames used in other parts of 

the building 

• Achieve greater design freedom 

through:

• Custom paints or powder coats

• Custom materials 

• Aluminum, steel, stainless steel

• Custom profiles
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Full Lite Doors

• Narrow profile & sightlines

• 20-90min (temp-rise when required)

• Secure access & auto operators

• Entrances w/ Fireframes

• Fully-welded steel construction; high-
traffic areas

• Interior & exterior 

Innovations Changing the Future
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Innovations Changing the Future

fireglass.com 576



Case Study:

Johnson & Wales University Center, 

Providence, RI

Challenge:

• Original building had tall ribbon windows 

five feet above the floor, restricting 

visibility and daylight

• Existing exterior had little curb appeal

• Lack of openness and accessibility to the 

street was a concern for the design team

Innovations Changing the Future
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Case Study: 

Johnson & Wales University Center, 

Providence, RI

Solution:

• Opened up the building’s exterior walls

• Included a new, porous entry with floor-

to-ceiling glass

• Selected a narrow profile, fire-rated 

glazing system that satisfied building 

codes and connected the lobby and stairs 

for a clear circulation path

Innovations Changing the Future
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Case Study: 

Johnson & Wales University Center, 

Providence, RI

Solution (cont.):

• The flexibility to use custom aluminum 

face caps allowed the design team to 

further match the building’s clean, open 

aesthetic

• Architect selected custom, H-shaped 

aluminum cover caps, creating a framing 

system with sleek, linear profiles

Innovations Changing the Future
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Innovations Changing the Future

fireglass.com

Custom Aluminum Clad Systems

• True wood veneer

• Multiple species

• Match adjacent millwork

• Create your own cover caps

• H-Cap, sphere, tapered, etc
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Butt-Glazed Systems

• Sleek monolithic look

• Achieve longer spans of 

uninterrupted glass:

• Free of vertical mullions

• Improved views

• Enhanced light transmission

• Virtually unobstructed transitions 

between adjoining pieces of fire-

resistive glass

• Eliminate the need for internal 

spacers and edge sealants

Innovations Changing the Future
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Case Study: 

The University of Kansas – Earth, 

Energy, & Environment Center

Challenge:

• Create a seamless glass aesthetic 

while providing critical fire resistance 

in the main entrance and second-floor 

corridor overlooking the main stairway

• Complement non-rated butt-glazed 

systems elsewhere in the building

Innovations Changing the Future
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Case Study: 

The University of Kansas – Earth, 

Energy, & Environment Center

Solution:

• Install butt-glazed fire-resistive-rated 

glass with a fire-resistive-rated 

perimeter frame

• A single source supplier helped ensure 

the system has a consistent fire-rating

Innovations Changing the Future

fireglass.com 583



Case Study:

Fulton Center Transit Hub, New York, NY

Challenge:

• Match the aesthetics of the fire-rated 

curtain walls (doughnut’s upper level 

and in a prominent elevator core) with 

the non-fire-rated curtain wall system 

(doughnut’s lower level)

Innovations Changing the Future
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Case Study: 

Fulton Center Transit Hub, New York, NY

Solution:

To achieve a seamless aesthetic, the 

designers chose a matched curtain wall 

system. 

• Allows for a wide range of narrow mullion 

profiles

• The same manufacturing method can be 

applied to fire-rated frames using steel 

back members

• The fire-rated curtain walls match the 

slender frame profiles of the non-rated 

system used

Fire-rated glass

Non-rated glass

Innovations Changing the Future
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Case Study: 

Carnegie Science Center, Pittsburgh PA

Challenge:

• Proximity of fire-rated & non-rated curtain wall 

systems

• Avoid unwanted structural steel / anchor 

system

• Clarity of glass

Solution:

• Match profiles, back-member and finish

• Steel curtain wall allows 23’ free span

• Solidified multi-laminate glazing

Non-rated glass

Innovations Changing the Future
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Silicone-Glazed (SG) Fire-Rated Curtain Wall

• Features the smooth, monolithic 

appearance of SG curtain walls

• Silicone‐sealed and requires no pressure 

plates or caps (patented toggle retention 

system)

• Can accommodate full-lite doors 

• Available with up to 120-minute fire ratings

Innovations Changing the Future
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Case Study: 

929 Office Tower, Bellevue, WA

Challenge:

• To attract big-name tech tenants, 

LMN Architects desired a stylish glass-

clad exterior with the frame-free look 

of silicone glazing

• Building codes required that portions 

of the upscale building’s ground floor 

exterior be fire-rated

Innovations Changing the Future
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Case Study: 

929 Office Tower, Bellevue, WA 

Solution:

• Used the monolithic aesthetic of a 

silicone-glazed fire-rated curtain wall 

system

• Helped ensure smooth visual transitions 

at junctions between the rated and non-

rated systems

• Provided critical protection against the 

spread of fire between adjacent 

structures 

Innovations Changing the Future
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Fire-Rated Glass Floors

Traditional, opaque materials limit 

views and light transfer through 

building levels

Fire-rated glass floor systems can: 

• Provide fire resistance while 

transmitting light deep into a 

building’s core

• Facilitate views and increase 

admissible daylight

• Support structural loads

• Block flames, smoke and heat

Innovations Changing the Future
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Case Study: 

Northwestern University Engineering 

Life Sciences, Evanston, IL

Challenge: 

To allow for light penetration, the design 

team desired a large, central atrium, 

which would:

• Allow light to spill down and 

throughout the building 

• Promote student wellbeing

Innovations Changing the Future
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Innovations Changing the Future

Case Study: 

Northwestern University Engineering Life 

Sciences, Evanston, IL

Solution:

To satisfy fire and life safety codes and help 

illuminate the infill, the design team used a 

fire-rated glass floor system that consisted 

of:

• Two-hour fire-rated heat barrier glass

• Tempered, laminated walking surface glass

• Steel framing grid

fireglass.com 592



The primary misconception is: Fire-

rated glazing is a barrier to good 

design.

The truth is: Although design teams 

must work within code parameters and 

accurately specify fire and life safety 

products, there is almost always a 

product that can meet their design 

goals.

Misconceptions of Fire-Resistive Glazing
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Proper Use

• Fire-rated glass systems must use the 

specific supplied components (e.g., 

glass, framing, exterior caps, back 

framing members, seals, fire-safing, 

etc.) in order to work properly and 

maximize benefits

• If the design professional needs to 

find a more custom solution, contact 

the manufacturer or supplier during 

the design process

Understanding Misuse and Proper Use
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• Unfortunately, thousands of commercial building fires occur each year in the 

United States

• Innovations in fire-resistive products are providing code-compliant fire and life 

safety for these structures

• New product solutions eliminate the need to compromise aesthetic, daylighting 

or safety goals

• Contact manufacturers for the latest specifications and uses

Conclusion
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Since 1980, Technical Glass Products (TGP) has been 

supplying the architectural and commercial industry with 

innovative fire-rated and architectural solutions for 

specialized glazing and framing needs.

Let us know how we can help with your next fire-rated 

glazing project.

800.426.0279
sales@fireglass.com
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File Attachments for Item:

EC-7 Solar Photovoltaics and the NEC (Full Course) (Matthews Electrical Services)

All Certifications Except Plumbing (8 hours)

Staff Notes:  This is the full version of this course.  Also on this agenda are submissions for Part

1 and Part 2 separately.  The full version is intended for the classroom, the two-part version is 

intended for a webinar.  The slides and instructor bio for both versions are the same.
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File Attachments for Item:

EC-8 Solar Photovoltaics and the NEC Part 1 (Matthews Electrical Services)

All Certifications except Plumbing
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Solar   Photovoltaics   Part   I   -   4   Hour   Webinar   
Course   Outline   

  
  

1. Objective:    This   introductory   course   will   cover   some   of   the   basic   concepts   of   solar   photovoltaics   
and   provide   guidance   on   how   to   use   relevant   NEC   articles   for   solar   PV   installations   including   
articles   690   and   691.   

  
2. This   webinar   will   cover   the   following   topics:   

a. A   short   history   of   the   solar   PV   industry   and   its   projected   growth   in   the   future   
b. Other   relevant   NEC,   NFPA   70E,   UL   and   OSHA   codes,   standards   and   regulations   
c. Basic   math   used   for   PV   installations,   primarily   DC   calculations   
d. PV   safety   
e. Key   definitions   used   in   the   industry   and   article   690   
f. The   different   types   of   PV   installations   including:   

i. Grid-direct   
ii. Stand-alone,   and     
iii. Hybrid   systems   such   as   grid-direct   with   battery   backup   

g. Equipment   used   in   PV   installations   such   as:   
i. Modules,   inverters,   micro-inverters,   DC-to-DC   converters   (DC   optimizers),   

combiner   boxes,   charge   controllers,   batteries,   disconnects,   rapid-shutdown   
devices,   mounting   options   etc.   

h. Series   and   parallel   connection   of   PV   modules   
i. Series   and   parallel   connection   of   batteries   
j. How   to   read   and   interpret   the   labels   of   PV   equipment   

i. Modules   
ii. Inverters   
iii. Charge   controllers   and   more   

k. NEC   NRTL   listing   and   marking   requirements   
l. Conductors   used   for   PV   installations   
m. Introduction   to   concepts   covered   in   Part   2   

i. Sizing   conductors   
ii. Conductor   installation   requirements   
iii. Selecting   and   sizing   overcurrent   devices   
iv. Labeling   and   marketing   requirements   
v. Disconnect   requirements   

vi. Rapid   shutdown   requirements   
3. Course   Agenda   

a. Welcome   
b. Webinar   instructions   
c. Survey:   determine   attendees’   exposure,   interests   and   pre-knowledge   of   PV   systems   
d. Webinar   content   (see   above)   

i. note   :   5-10   minute   breaks   will   be   given   every   hour   
e. Quizzes   will   be   given   periodically   during   the   webinar   to   test   understanding   
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f. Webinar   wrap-up   and   instructions   
g. Questions   and   feedback   
h. Instructions   on   how   certificates   will   be   distributed   and   how   hours   will   be   reported   to   the   

OBBS.   
i. Conclusion   

4. Webinar   format:   
a. Attendees   will   register   for   the   course   via:    www.matthewselectrical.net   
b. They   will   then   be   directed   to    www.zoom.us    for   official   Zoom   webinar   registration   
c. After   payment   via   PayPal,   the   attendees   will   receive   an   email   with   their   unique   and   

encrypted   webinar   login   link.   
d. Attendees   are   encouraged   to   log   in   10   to   15   minutes   before   the   start   of   the   webinar   
e. At   the   beginning   of   the   webinar,   the   instructor   (Henry   Matthews)   will   verify   every   

attendee   with   the   report   generated   from   Zoom   and   will   confirm   their   attendance   using   
their   web   cameras.   

f. Attendees   are   required   to   be   present   the   entire   time   except   breaks.    After   breaks,   
attendance   will   be   taken   again   to   verify   attendance.   

g. At   the   end   of   class,   attendance   will   be   taken   again.   
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File Attachments for Item:

EC-9 Solar Photovoltaics and the NEC Part 2 (Matthews Electrical Services)

All Certifications except Plumbing (4 hours)
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Solar   Photovoltaics   Part   2   -   4   Hour   Webinar   
Course   Outline   

  
  

1. Objective:    This   course   will   follow   up   on   the   basic   solar   PV   topics   covered   in   part   1   and   will   go   
into   more   detail   on   many   of   the   important   topics   in   articles   690,   250,   705   and   others   that   are   
important   for   developing   a   baseline   understanding   of   what   is   required   for   a   code-compliant   and   
safe   PV   installation.   

  
2. This   webinar   will   cover   the   following   topics:   
3. Sizing   conductors   

a. Conductor   installation   requirements   
i. Understanding   why   the   125%   rule   is   applied   for   irradiance   
ii. Considering   voltage   drop   for   conductor   sizing   

b. Selecting   and   sizing   overcurrent   devices   
i. Understanding   when   to   apply   another   125%   for   continuous   operation   
ii. Understanding   when   OCPD   are   required   and   their   ratings   

c. Grounding   and   bonding,   including   
i. Equipment   grounding   requirements   
ii. Functional   grounding   and   what   does   it   mean   

d. Labeling   and   marketing   requirements   
e. Disconnect   requirements   
f. Rapid   shutdown   requirements   
g. PV   array   boundaries   
h. Battery   sizing   for   battery-based   systems   

4. Course   Agenda   
a. Welcome   
b. Webinar   instructions   
c. Survey:   determine   attendees’   exposure,   interests   and   pre-knowledge   of   PV   systems   
d. Webinar   content   (see   above)   

i. note   :   5-10   minute   breaks   will   be   given   every   hour   
e. Quizzes   will   be   given   periodically   during   the   webinar   to   test   understanding   
f. Webinar   wrap-up   and   instructions   
g. Questions   and   feedback   
h. Instructions   on   how   certificates   will   be   distributed   and   how   hours   will   be   reported   to   the   

OBBS.   
i. Conclusion   

5. Webinar   format:   
a. Attendees   will   register   for   the   course   via:    www.matthewselectrical.net   
b. They   will   then   be   directed   to    www.zoom.us    for   official   Zoom   webinar   registration   
c. After   payment   via   PayPal,   the   attendees   will   receive   an   email   with   their   unique   and   

encrypted   webinar   login   link.   
d. Attendees   are   encouraged   to   log   in   10   to   15   minutes   before   the   start   of   the   webinar   
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e. At   the   beginning   of   the   webinar,   the   instructor   (Henry   Matthews)   will   verify   every   
attendee   with   the   report   generated   from   Zoom   and   will   confirm   their   attendance   using   
their   web   cameras.   

f. Attendees   are   required   to   be   present   the   entire   time   except   breaks.    After   breaks,   
attendance   will   be   taken   again   to   verify   attendance.   

g. At   the   end   of   class,   attendance   will   be   taken   again.   
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File Attachments for Item:

EC-10 Codes and Egress (Allegion - OBOA/ODPCA Conference)

BO, MPE, BPE, PPE, EPE, MechPE, FPPE, ESI, BI, FPI, MI, PI, NRIUI (1 hour)
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CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD 

OF BUILDING STANDARDS CERTIFICATIONS 

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The 
courses may be used for the attainment of goals that are connected with technical and professional development as they 
relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction 
pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the 
responsibilities of the certification for which credit is being requested. 

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure 
regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the 
class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is

recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.  
Advertising shall not disclose improper approval information to the public. 

Course sponsors/co-sponsors: provide participants a certificate of completion containing the following information: 
name of participant, title of approved courses, BBS approval #, BBS approved certifications, date of the continuing 
education program, number of approved credit hours awarded and signature of authorized sponsor or instructor. 

Anyone or any organization administering an approved course shall provide the Board with advanced written information 
on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the 
course with the name of course, date, and location. 

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the 
Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The 
sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the 
course. 

Board approval: Remains in effect through the calendar year of approval.  The course may be renewed administratively 
by sponsor application in subsequent years so long as it references current codes and standards Upon the Board’s
adoption of a new edition of the codes, course sponsors must update their course and submit to the Board for approval. 
The Board does not grant retroactive approval for courses presented prior to approval date. 

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing 
surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual 
equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the 
training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees; 
non-smoking in the training room; sound controlled so that outside noise will not interfere with the training. 

Ohio Board of Building Standards 
6606 Tussing Road 
PO Box 4009 
Reynoldsburg, OH 43068-9009 U.S.A. 

Gerald O. Holland, Chairman 

 An Equal Opportunity Employer and Service Provider 

 614 | 644 2613 
     Fax 614 | 644 3147 

  TTY/TDD 800 | 750 0750 
 www.com.ohio.gov 677
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 APPLICATION 

COURSE INFORMATION: 

Course Title: 

       New Course Submittal: Update Course:   Prior Approval Number: 
Purpose and Objective:

Number of Instructional Contact Hours that can be obtained upon completion: 

If Multi-Session, Number of Instructional Contact Hours Per Session:     

Program Applicable for the Following Participants: 

  Building Official  Master Plans Examiner  Building Inspector  Fire Protection Inspector  Mechanical Inspector  
Plumbing Inspector     

Non-Res IU Inspector 
Building Plans Exam.
Plumbing Plans Exam.     
Electrical Plans Exam.      
Mechanical Plans Exam. 
Fire Protect. Plans Exam.

  Res Building Official   Res Plans Examiner  Res Building Inspector  Res Mechanical Inspector  Res IU Inspector 

Electrical Safety Inspectors 
Location of ESI Course:      Date(s) of ESI Course(s): 

SUBMITTAL CHECKLIST:  Make Sure all of the Following Information is Submitted: 
Check 

Off 
Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone 
Course Sponsor: Organization sponsoring or requesting the program (if any) 
Course Title: Name of course (related to content) 
Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed 
Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs) 
Participants: Check off each certification for which credit is requested (for which course relates to certification) 
Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered 
Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available 
Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications 
Test Materials: Copy of quizzes or tests to be given
Completed Application: 

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date. 

Board of Building Standards

FOR 

Continuing Education 
Course Approval 

Continuing education programs approved for 
education credit by the Ohio Board of 
Building Standards may be used for 
compliance with certification requirements 
related to code enforcement, plan review, and 
inspection responsibilities.  The credit is to be 
used to renew the certifications issued by the 
Ohio Board of Building Standards pursuant to 
section 3781.10(E) ORC. 

6606 Tussing Road, P.O. Box 4009 
Reynoldsburg, Ohio 43068-9009 

(614) 644-2613  Fax: (614) 644-3147  
dic.bbs@com.state.oh.us 

www.com.state.oh.us/dic/dicbbs.htm 

COURSE SUBMITTER: 

Course Submitter: 
Organization:  
Address: 
City:     State:        Zip: 
E-Mail: 
Telephone: Fax: 
Course Sponsor:

(Contact Name)

(Organization/Company) 

(Include Room Number, Suite, etc.) 

BBS 81028110 Form: 1526 

Michael Fox

Allegion, PLC

11819 North Pennsylvania Street

Carmel Indiana 46032

Mike.Fox@allegion.com

614-493-8404 (Cell)

Ohio Design Professionals & Code Analysts

Codes & Egress

Discuss code requirements applicable to openings along the path of egress.
Understand building codes (IBC/OBC) that affect hardware choices for egress doors
Describe the difference between panic an fire hardware and list needs to consider when specifying these products.
Describe the difference between panic and fire hardware and list needs to consider when specifying these products.
Identify access control products fro egress doors that meet code requirements.

(1) hour

X

✔

✔
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Location
3405 York Road

Pataskala, OH 43062

Allegion Architectural Services Consultant
RSO Midwest

Contact

Office:    877.238.2022

Mobile:   614.493.8404

Email: mike.fox@allegion.com

https://www.linkedin.com/in /mike-fox-90685513/

https://twitter.com/AllegionUS

Mike Fox 
Architectural Services Consultant, DHT

Door and Hardw are Technician (DHT) Door and Hardw are Technician (DHT) 

Specialist in the door hardw are industry since 2006

Mike Fox, is currently an  Architectural Consultant with  

Allegion, a  leading manufacturer of doors and  hardware.  

Prior to this current role Mike was  an  End User Sales   

Consultant for Allegion for 13 years in Central Ohio. As  

an  architectural consultant, Mike’s main role is to as s ist  

architects with development of a  specification that meets   

the building owners needs . And to work as  a  consultant  

to the architect concerning hardware applications  

related to fire, egres s  and ADA codes. Mike has  been  in  

the commercial door and  hardware industry for 20 years  

and  got his start in the bus iness as  a  solutions engineer  

& installation technician.

Bio

Key projects worked on
T h e Ohio St ate University NRDT – Columbus, Ohio; 

T h e Ohio St ate University  Advance Materials Corridor, 

Columbus,  Ohio; South-Western City Schools –

Elementary School Replacement(11 new  elementary 

schools & 2 Renovations),  Grove City, Ohio; Mt. 
Carmel Grove City  New Hospital, Grove City, Ohio; Mt. 

Carmel  East New Tower & Renovation, Columbus,  

Ohio; Franklin County Corrections Center,  Columbus, 

Ohio; Franklin County Forensic  Scien ce Center, 

Columbus, Ohio;  Nationwide Children’s Hospital 
Livingston  Ambulatory Center, Columbus, Ohio;  

Nationwide Children’s Hospital Behavioral  Health 

Pavilion, Columbus, Ohio

P ers o n a l A chiev emen ts

Eagle Scout – Boy Scouts of America – May 1999

Bachelor o f Sci ence in General Bus iness fro m The Ohio St ate

University – 2004

Ingersoll Rand Security Technologies President’s  Club – 2008

ASIS Member – January 2009 – Present  Ingersoll Rand 

Security Technologies Playmaker  Award – 2013
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Course Outline from one of the course initial slides: 
1. Discuss OBC code requirements applicable to openings along the path of egress, 
2. Understand building codes OBC/IBC that affect hardware choices for egress doors, 
3. Describe the difference between panic and fire hardware and list needs to consider 

when specifying these products, 
4. Identify electronic/mechanical access control products for egress doors that meet code 

requirements. 
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Copyright Materials

This presentation is protected by US and 

International Copyright laws. Reproduction, 

distribution, display and use of the presentation 

without written permission of the speaker is 

prohibited.
© Allegion 2020
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“Allegion” is a Registered Provider with 

The American Institute of Architects 

Continuing Education Systems 

(AIA/CES).  Credit(s) earned on 

completion of this program will be 
reported Allegion to AIA/CES for AIA 

members.  

Certificates of Completion for both AIA 
members and non-AIA members are 

available upon request.
This course is registered with AIA CES for continuing 

professional education. As such, it does not include 

content that may be deemed or construed to be an 

approval or endorsement by the AIA of any material of 

construction or any method or manner of handling, 
using, distributing, or dealing in any material or 

product.

___________________________________________

Questions related to specific materials, methods, and 

services will be addressed at the conclusion of this 
presentation. 682



Program Title:  Codes & Egress

Program Number: CDI20020

Provider Name:     Allegion

AIA Provider #:     J247 

Learning Units:    1 HSW

Course Description:
This course focuses on code requirements that would affect a 

specifier’s choice of hardware as it applies to egress openings.
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Upon successful completion of this course 

participants will be able to:

• Discuss code requirements  applicable to openings along the 

path of egress.

• Understand building codes that affect hardware choices for 
egress doors.

• Describe the difference between panic and fire hardware and 

list needs to consider when specifying these products.

• Identify access control products for egress doors that meet 

code requirements.
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Building Code 

• _________ State (county/city) Building Code - __ Edition – Year in use

Fire/Life Safety Code

• International Building Code - __ Edition – Year in use

• or

• NFPA101 - Life Safety Code – Year in use

• International Fire Code - __ Edition – Year in use

Standard for Fire Doors

• NFPA80 - Standard for Fire Doors & Fire Windows – Year in use

Accessibility Standard

• ICC/ANSI A117.1- Accessible and Usable Buildings and Facilities – Year in use

• 2010 ADA Standards for Accessible Design

State of _____________

Applicable Codes
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Authority Having Jurisdiction (AHJ)

Building Inspector

Fire Marshal

JCAHO

Others
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What’s a means of egress?
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Codes Affecting Egress

689



Codes Affecting Egress

• IBC – 2018

• General Requirements - Chapter 10

• Requirements for Shopping Malls– Chapter 4

• NFPA 101 – 2018

• General Requirements – Chapter 7

• Requirements based on Occupancy Type – Chapters 12 -

42
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Failures of Public Safety

• Iroquois Theater

• Coconut Grove Nightclub 

• Triangle Shirtwaist Factory
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When Is A Door Not A Door? 
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Fire Door Ratings

Class A – 3 HR
Openings in fire walls & walls 
that divide a single building 

into fire areas

Class B – 1.5 HR
Openings in enclosures of 
vertical communications 

through buildings & in 2-hour 
rated partitions providing 
horizontal fire separations

Class C – 0.75 HR
Openings in walls or partitions 

between rooms & corridors 
having a fire resistance rating 

of  1 hour or less

Class D – 1.5 HR
Openings in exterior walls 

subject to severe fire 
exposure from outside the 

building

Class E
Openings in exterior walls 

subject to moderate or light 
fire exposure from outside the 

building

20 Min
not typically associated with a 

letter designation even 
though they are usually 

installed as a Class C opening 
protective in a corridor wall.

http://schlagesupport.allegion.com/Products/doors_frames/service_support/Pages/default.aspx
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o
Egress Doors

Operable with one hand / single effort

34-48
Releasing mechanism must be 

located between 34 and 48 

inches AFF

No prior knowledge or tools shall 

be required to exit

1
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Size of Doors 
Egress & Accessibility

• 32” - Min Width

• 80” - Min Height

32"
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Accessibility
Door Closing Speed

90 degrees

12 degrees

ANSI 117.1  2017

More than 1 ½  sec.

Spring Hinges

70 degrees

More than 5 sec.
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34-48” height for 

operable devices

Bottom 10”
Smooth on Push Side

34”-80”

4-inch 

projections

OK

Hardware Placement 
Egress & Accessibility Pairs
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Signage and Lighting Along Egress Route

Signage:

• Direct occupants toward exits

• Visible from any direction of 

egress travel

• Contrast between word EXIT 

and background

Lighting:

• Continuous along egress path

• Emergency electrical system

• Floor illumination
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Signage and Lighting Along Egress Route

• Located 5 feet above floor landing, readily visible

• Sign size 18 inches by 12 inches minimum

• Letter size not less than 1 ½ inches in height

• Number to designate floor

• Other lettering and numbering not less than 1 inch

• Non-glare finish for characters and background; 

contrast
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Luminous Egress Path Markings

• May be self-luminous or 

photoluminescent

• 1” horizontal width marking stripe panic 

hardware

• Marking stripe full length of actuating bar 

or touch pad

• Not interfere with hardware instructions

• Marking on or behind hardware
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Luminous Egress Path Markings

• “Exit” in bottom 18” of door

• 1” stripe around frame

• Additional marking on stairs, walls, etc.

• Typically required on exit and exit discharge 

doors – not on doors leading to the exit

• Required by IBC in high-rise buildings in 

Group A – Assembly, B – Business, E –

Educational, I – Institutional, M – Mercantile, 

and R-1 – Residential

• Not currently required by NFPA 101 

occupancy chapters 704



Panic Hardware

• Provides free egress 

• Dogging permitted

• UL Panic Hardware label

Fire Exit Hardware

• Panic Exit Hardware for 

use on a fire door 

• Must be self-latching

• No mechanical dogging 

permitted

• UL Fire Exit Device Label

VS. 
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Panic and Fire Hardware

touchpad style

crossbar style
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Specifying the Right Exit Device

Style

• Architectural finish 

selection 

• Lever designs to 

match the balance of 

the project 

• Low profile designs 
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Spaces Important to Egress Safety

Public Buildings – people are not familiar with the layout, 

so exiting must be obvious

Hospitals, Theaters, Stadiums, Office Buildings, Schools

• Interior doors from rooms – small numbers vs large 

numbers of occupants

• Vertical exits

• Horizontal exits

• Exterior exits
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Interior Exit Access

• Swing in direction of egress

• Meet occupancy load requirements

• Pivoted or side-hinged swinging

• Meet opening force requirements
709



Stairways

• Minimum 44 inch width

• Doors openable from both sides

• No special knowledge or effort to 

open doors
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Elevator Lobby Egress

IBC:

shall have at least one means of 

egress complying with Chapter 10 

and other provisions within this 

code

NFPA101:

• Fail safe lock–unlocks on fire alarm & 

power failure (battery backup not allowed)

• Must be allowed by occupancy chapter

• Lock listed per UL 294 Access Control Sys. 

Units

• Two-way communication system in 

elevator lobby

• Some state codes also have modifications 

for elevator lobby doors
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Horizontal Exits

An exit component consisting of fire-

resistance rated construction and 

opening protectives intended to 

compartmentalize portions of a building 

thereby creating refuge areas that 

afford safety from the fire and smoke 

from the area of fire origin. 
IBC
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Exit Passageways

• A horizontal exit; used when 

stairway does not end at an exit 

discharge

• Fire-resistant rated

• Minimum 44 inch clearance width
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Exit Discharge Exterior Doors

• Must meet requirements for visibility, width, 

closing, latching, locking

• Unobstructed path to public way

• Openable from egress side at all times
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How Does Electronics Affect Egress?

IBC 2018

• 1010.1.9.7 – Controlled Egress

• 1010.1.9.8 – Delayed Egress

• 1010.1.9.9 – Sensor Release

• 1010.1.9.10 – Door Hardware Release

• 1010.1.9.11 – Correctional Facilities
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Controlled Egress - 1010.1.9.7

• Allows certain units to have locked 

doors in means of egress

• Common to memory care unit 

housing, pediatrics, maternity ward

• Occupancy Types I-1 and I-2
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Controlled Egress

Requirements 

• Unlock upon actuation of automatic sprinkler system / automatic 

fire detection system

• Unlock upon loss of power; fail safe

• Be capable of being unlocked by a switch from approved location

• An occupant can’t have to pass through more than one door 

equipped with a controlled egress locking system before entering 

an exit

• Requires an emergency plan with procedures for unlocking 

• Emergency lighting
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Delayed Egress – 1010.1.9.8

• Allows certain areas to have locked 

doors in means of egress

• Common to airports, museums, retail 

back entrance, employee doors

• Occupancy Types B, F, I, M, R, S, and U
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Delayed Egress

Requirements

• Permitted with sprinklered/smoke-heat detection

• Fail safe locking

• 15 lbs. max. force applied for up to 3 seconds to 

release device within 15 sec.

• Signage

• Emergency Lighting
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Sensor Release – 1010.1.9.9
used to be “Access Controlled Egress Door”
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Requirements

• Sensor on egress side

• Fail safe locking

• Height and distance requirements

• Signage

• Free egress at all times

• Prohibited on entrance doors in Groups A, B, E, 

or M while open to the public

Sensor Release on Egress Doors
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Door Hardware Release – 1010.1.10
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Door Hardware Release

Requirements 

• Door hardware affixed to the door leaf has an obvious method of 

operation that is readily operated under all lighting conditions 

• Capable of being operated with one hand and shall comply with 

Section 1010.1.9.6

• Operation of the door hardware directly interrupts the power to the 

electric lock and unlocks the door immediately

• Loss of power to electric locking system automatically unlocks door

• Where panic or fire exit hardware is required by Section 1010.1.10, 

operation of the panic or fire exit hardware also releases the electric 

lock 
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Correctional Facilities – 1010.1.11

Doors in means of egress shall 

be permitted to be locked if 

equipped with egress control 

devices that unlock manually by 

at least one of these methods: 

• Activation of automatic 

sprinkler system 

• Activation of approved 

manual file alarm box

• Signal from a constantly 

attended location
724



Remember...

• The AHJ has the final say.

• The codes are constantly changing.

• The most stringent code applies.

• Check local codes!

• This is our interpretation of the codes.

• This is the tip of the iceberg.

725



Questions?
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Thank You!
This concludes the American Institute 

of Architects Continuing Education 

Systems Program
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File Attachments for Item:

EC-11 Hardware for Healthcare Openings (Allegion - OBOA/ODPCA Conference)

All Commercial Certifications (1 hour)
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w ww.idighardw are.com

Location
3405 York Road

Pataskala, OH 43062

Allegion Architectural Services Consultant
RSO Midwest

Contact

Office:    877.238.2022

Mobile:   614.493.8404

Email: mike.fox@allegion.com

https://www.linkedin.com/in /mike-fox-90685513/

https://twitter.com/AllegionUS

Mike Fox 
Architectural Services Consultant, DHT

Door and Hardw are Technician (DHT) Door and Hardw are Technician (DHT) 

Specialist in the door hardw are industry since 2006

Mike Fox, is currently an  Architectural Consultant with  

Allegion, a  leading manufacturer of doors and  hardware.  

Prior to this current role Mike was  an  End User Sales   

Consultant for Allegion for 13 years in Central Ohio. As  

an  architectural consultant, Mike’s main role is to as s ist  

architects with development of a  specification that meets   

the building owners needs . And to work as  a  consultant  

to the architect concerning hardware applications  

related to fire, egres s  and ADA codes. Mike has  been  in  

the commercial door and  hardware industry for 20 years  

and  got his start in the bus iness as  a  solutions engineer  

& installation technician.

Bio

Key projects worked on
T h e Ohio St ate University NRDT – Columbus, Ohio; 

T h e Ohio St ate University  Advance Materials Corridor, 

Columbus,  Ohio; South-Western City Schools –

Elementary School Replacement(11 new  elementary 

schools & 2 Renovations),  Grove City, Ohio; Mt. 
Carmel Grove City  New Hospital, Grove City, Ohio; Mt. 

Carmel  East New Tower & Renovation, Columbus,  

Ohio; Franklin County Corrections Center,  Columbus, 

Ohio; Franklin County Forensic  Scien ce Center, 

Columbus, Ohio;  Nationwide Children’s Hospital 
Livingston  Ambulatory Center, Columbus, Ohio;  

Nationwide Children’s Hospital Behavioral  Health 

Pavilion, Columbus, Ohio

P ers o n a l A chiev emen ts

Eagle Scout – Boy Scouts of America – May 1999

Bachelor o f Sci ence in General Bus iness fro m The Ohio St ate

University – 2004

Ingersoll Rand Security Technologies President’s  Club – 2008

ASIS Member – January 2009 – Present  Ingersoll Rand 

Security Technologies Playmaker  Award – 2013
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Course Outline: 
List 2018 IBC codes & standards that affect doors found in healthcare facilities 
Choose hardware that will protect the door, withstand the abuses of hospital environment and 
still meet the hospital’s opening needs, 
Provide electrified hardware solutions that will eliminate common healthcare opening issues,  
Specify opening hardware solutions for fire rated openings that will meet the needs of of the 
hospital staff and IBC code requirements. 
 

Electronic hardware is very complicated, hospital hardware adds a complexity to the allowable 
hardware allowed by the 2017 OBC/2018 IBC.  
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“Allegion” is a Registered Provider with The American Institute of 

Architects Continuing Education Systems (AIA/CES).  Credit(s) 

earned on completion of this program will be reported to AIA/CES for 

AIA members.  Certificates of Completion for both AIA members and 

non-AIA members are available upon request.

This program is registered with AIA/CES for continuing professional 

education.  As such, it does not include content that may be deemed 

or construed to be an approval or endorsement by the AIA of any 

material of construction or any method or manner of handling, using, 

distributing, or dealing in any material or product.  

Questions related to specific materials, methods, and services will be 

addressed at the conclusion of this presentation.
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Copyright Materials

This presentation is protected by US and International 

Copyright laws. Reproduction, distribution, display 

and use of the presentation without written permission 

of the speaker is prohibited.

© Allegion 2019
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Program Name: Hardware for Healthcare 

Openings

Program Number: VMG903

Learning Units: One  CEU HSW

Provider Number: J247

Provider Name: Allegion

Course Description

This course is delivered in an interactive game format. 

Healthcare facilities are often open 24/7,  can have a large 

volume of foot traffic, and the openings can take a lot of 

abuse.   If specifying opening hardware is confusing, and 

you aren’t sure what products would work best for all the 

opening types found in healthcare, join us for this 

interactive course to learn more about healthcare opening 

solutions and the codes that affect your hardware choices. 
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Objectives:

Upon successful completion of this 

course participants should be able to:

• List codes & standards that affect doors found 

in healthcare facilities

• Choose hardware that will protect the door, 

withstand the abuses of the hospital 

environment and still meet the hospital’s 

opening needs

• Provide electrified hardware solutions that will 

eliminate common healthcare opening issues

• Specify opening hardware solutions for fire 

rated openings that will meet the needs of the 

hospital staff and code requirements
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It’s an Emergency$100

Healthcare facilities, must be sensitive to protection of 

people and property.

Question:  What is the best solution to allow only 

authorized personnel access to the treatment areas and 

keep staff and patients protected?
A. Specify a mechanical push button lock with only staff knowing the 

code.

B. Specify a lock cylinder with restricted keys, available only from the 

head of maintenance.

C. Specify a networked system that can provide approved only access 

and immediate lockdown.

D. Specify biometric handreaders to provide approved only access and 

alarmed hardware for all other ER entrances.

C. Specify a networked system that can provide approved 

only access and immediate lockdown.
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It’s an Emergency $200

Fire-rated openings require a closing device to ensure the 

door is kept closed.

Question:  YES / NO / Maybe

Can a concealed closer be used on a fire door?

Maybe
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Fire doors are a vital part of a building’s passive fire 

protection system. When properly installed and 

maintained, they will help to compartmentalize a 

building to protect occupants and property from the 

spread of smoke, flames, and toxic gases, and aid 

in providing a safe means of egress during a fire.
It’s an Emergency  $300
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Question:  

Which application(s) require doors to be self-closing?

A. Fire doors

B. Doors in smoke barriers

C. Doors for incidental accessory occupancies which 

require a fire extinguishing system.

D. All of the above

E. None of the above

It’s an Emergency  $300

D. All of the above.
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It’s an Emergency  $400

A horizontal exit is a passage from one section of a building into 

another section of the same building occupied by the same 

tenant, through a separation wall having a specified fire-

resistance rating; usually sets of double egress doors.  

These are typically an impediment to traffic and communication. 
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It’s an Emergency  $400

Question: Can horizontal exit fire doors be held open?

A. Yes with an electromagnetic hold open closer

B. Yes with a battery operated detectored holder with a 

closer

C. Yes, but only on Class D & E Fire doors that have 

electromagnetic hold open closers

D. NO! Code prohibits fire doors from being held open

E. A & B are correct

F. A & C are correct

E.   A & B are correct
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It’s an Emergency $500

Question:  What test standard requires this testing 

and gasketing?

A. UL10C

B. UL305

C. UL1784

D. NFPA 258

C.  UL1784 

Some fire doors must be tested for the air leakage 

rate of the  door assembly. 

Gasketing is required to limit air infiltration to 

meet the maximum requirement of the standard.
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Take Care of Me  $100

Keeping patients in a memory care facility from “wandering” 

away from the building or into unsafe, or otherwise restricted 

parts of a building, is a challenge faced by staff in these 

facilities.

Question: What can be done to keep patients from wandering:

A. Lock the doors from the egress side, provided staff is on 

site 24/7 to unlock doors in an emergency.

B. Monitor patients with cameras and have staff intercept 

wanderers.

C. Install delayed egress exit devices to keep wanderers in 

safe areas of the building. 

C. Install delayed egress exit devices to keep 

wanderers in safe areas of the building. 
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Take Care of Me $200

Although NFPA 101 – The Life Safety Code states that most 

corridor doors in a healthcare facility, including patient room doors, 

are not required to comply with NFPA 80 – Standard for Fire Doors 

and Other Opening Protectives, the code does however include 

some requirements designed to help keep patients safe.

Question:  Which of the following is NOT required for patient room 

doors:

A. Doors must be constructed to resist the passage of smoke.

B. Clearance between the bottom of the door and the floor 

covering must be no more than 1 inch. 

C. Doors must be equipped with closers for smoke/fire 

containment.

D. Existing facilities, must have either 1 ¾-inch solid bonded-core 

wood doors, or materials that resist fire for at least 20 minutes.

C. Doors must be equipped with closers for 

smoke/fire containment
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Take Care of Me $300

Roller latches are friction bolts designed to hold the door in 

the closed position.

Question:

True / False / Sometimes?

NFPA 101 requires roller latches for patient room doors to 

ensure doors are held closed in fire life safety emergency 

situations.

False 
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Take Care of Me $400

IBC allows for controlled locking in the means of egress in 

certain occupancies.

Question:  According to IBC 2018 1010.1.9.7, “Controlled 

egress doors in Groups I-1 and I-2”, which types of hospital 

units may be allowed to lock their egress doors under 

certain conditions?

A. Dementia & Alzheimer's

B. Maternity & Pediatrics

C. Both A & B

D. None of the above.  

C. Both A & B

747



Take Care of Me $500

Fire codes tell us that fire doors must be self-closing and 

self-latching.  Pairs of cross corridor doors in healthcare 

can cycle more than 1,000,000 times per year, resulting in 

excess noise and lots of wear and tear.

Question: Your healthcare facility requires the fire door 

pair near the nursery to be closed.  What can you do to 

reduce the noise that’s made when it’s opened so it won’t 

disturb the babies.
A. Mechanically hold back ("dog") the latches to prevent noisy 

latching. 

B. Install push/pull hardware on the doors. 

C. Electrically hold back (“dog”) the latches to prevent noisy 

latching. 

D. Use products with low friction bearings.

C. Electrically hold back ("dog") the latches to prevent noisy latching. 
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Healthcare applications have many sensitive areas, 

including pharmacies, testing labs, & record storage 

areas that must comply with HIPAA etc.  A variety of 

locking & monitoring solutions are available.

Vital Stats $100
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Vital Stats $100

Question: Which solution will allow only authorized 

personnel access to the pharmacy and provide an audit trail 

of entry? 

A. A mechanical push button lock giving the code to those 

you wish to have access. 

B. An electronic lock with a card reader allowing only 
authorized personnel to carry cards.

C. A biometric hand reader registering only those you wish 
to have access. 

C. Install a biometric hand reader and only register 

those you wish to have access. 
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Vital Stats $200

Many healthcare facilities use access cards to help with 

limited entrance needs.

When specifying electrified hardware for an access control 

system, there’s often confusion about which code 

requirements to follow and what system components are 

needed.

True,  False  or  Depends

Question: Electrified hardware used with an access control 

system must comply with the Access-Controlled Egress 

Doors section that is found in both the International Building 

Code (IBC) and NFPA 101 – The Life Safety Code.

Depends on the category in which the hardware falls. 
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Vital Stats $300

Securing an opening is pointless if 

you don’t’ monitor it.  Electrified door 

hardware can be used to monitor an 

opening's status.

Question: Name two aspects of the 

opening that electrified door 

hardware can monitor.

Door position

Latchbolt’s position
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Vital Stats $400

Access cards are not all the same. Magnetic stripe cards, 

proximity cards, and smart cards offer varying amounts of 

security.

Question: Which card offers the 

least amount of security? 

A. Proximity cards 

B. Magnetic stripe cards 

C. Smart cards

B. Magnetic stripe cards
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Vital Stats $500

You are adding onto & remodeling an office for a small local 

family physician.  She would like a way to secure the drug and 

supply storage rooms, but the budget is tight and she doesn’t 

want to rekey the building. 

Question: What would be the best solution?

A. Add a deadbolt to the existing door for which only she has 

the key.

B. Add an offline lock and give PINS to those that need 

access.

C. Add an access control system and register only those who 

need entrance. 

B. Add an offline lock and give PINS to those that need 

access.
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Visitors $100

The loading dock area in a healthcare facility is having 

trouble with inventory and supplies “disappearing” out of a 

remote entrance.

Question: Which IBC compliant product would help? 

A. An alarmed exit device.

B. A panic device with electrified lever trim.

C. A delayed egress lock.

D. An electric latch retraction panic device.

A.  An alarmed exit device
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Visitors  $200

D.   No doors are required to have auto operators.

Americans with Disabilities Act Accessibility Guidelines (ADAAG), 

specifies requirements for exterior doors. 

Question: According to ADAAG, which exterior doors 

require an auto operator? 

A. One exterior door of a public building must have an 

auto operator. 

B. Exterior doors that require more than 15 lbs of force to 

open must have an auto operator. 

C. One exterior door must have an auto operator if the 

occupant load exceeds 100. 

D. No doors are required to have auto operators.
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Visitors $300

The International Building Code (IBC) has requirements for 

exit devices.

D. Doors serving certain occupancy types with more than 50 

people.

Question: According to IBC 2018, where are 

exit devices required? 

A. Any door serving more than 100 people. 

B. Any door serving more than 50 people. 

C. Any door serving certain occupancy types 

with more than 100 people. 

D. Any door serving certain occupancy types 

with more than 50 people.
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C.  Recommend a wireless electronic locking system

Visitors $400

Installing access control in existing buildings could be disruptive 

to the business of a facility. 

Question:  The wing of the hospital you’re renovating has 

masonry walls. Because the area houses the maternity ward 

they need to have access control, but they can't shut down to 

install an electrical access control system.

What is the best solution for their issue? 

A. Recommend rekeying the locks with a restricted key 

system. 

B. Recommend a stand-alone battery operated electronic 

lock. 

C. Recommend a wireless electronic locking system
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Although stairwells in a hospital are not often used for 

visitor traffic, staff may use them frequently.  In such 

instances stair doors may be locked from the stair side of 

the opening, and staff must present a valid credential to 

pass from the stair tower onto the tenant floor.  

Such “stairwell re-entry” situations require that locked 

doors from the stairwell to the tenant space, provide the 

ability to re-enter the floor in a fire situation. 

Visitors  $500

C. Fail safe electric lock or exit device trim.

Question: Which hardware will allow stairwell re-entry 

in a fire situation? 

A. Fail safe electric strike 

B. Fail secure electric strike 

C. Fail safe electric lock or exit device trim. 

D. Fail secure electric lock or exit device trim.

E. None of the above
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What’s the Score?
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Questions?
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Thank You!
This concludes the American Institute of Architects 

Continuing Education Systems Program
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CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD 

OF BUILDING STANDARDS CERTIFICATIONS 

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The 
courses may be used for the attainment of goals that are connected with technical and professional development as they 
relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction 
pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the 
responsibilities of the certification for which credit is being requested. 

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure 
regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the 
class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is

recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.  
Advertising shall not disclose improper approval information to the public. 

Course sponsors/co-sponsors: provide participants a certificate of completion containing the following information: 
name of participant, title of approved courses, BBS approval #, BBS approved certifications, date of the continuing 
education program, number of approved credit hours awarded and signature of authorized sponsor or instructor. 

Anyone or any organization administering an approved course shall provide the Board with advanced written information 
on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the 
course with the name of course, date, and location. 

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the 
Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The 
sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the 
course. 

Board approval: Remains in effect through the calendar year of approval.  The course may be renewed administratively 
by sponsor application in subsequent years so long as it references current codes and standards Upon the Board’s
adoption of a new edition of the codes, course sponsors must update their course and submit to the Board for approval. 
The Board does not grant retroactive approval for courses presented prior to approval date. 

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing 
surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual 
equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the 
training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees; 
non-smoking in the training room; sound controlled so that outside noise will not interfere with the training. 

Ohio Board of Building Standards 
6606 Tussing Road 
PO Box 4009 
Reynoldsburg, OH 43068-9009 U.S.A. 

Gerald O. Holland, Chairman 

 An Equal Opportunity Employer and Service Provider 

 614 | 644 2613 
     Fax 614 | 644 3147 

  TTY/TDD 800 | 750 0750 
 www.com.ohio.gov 763
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 APPLICATION 

COURSE INFORMATION: 

Course Title: 

       New Course Submittal: Update Course:   Prior Approval Number: 
Purpose and Objective:

Number of Instructional Contact Hours that can be obtained upon completion: 

If Multi-Session, Number of Instructional Contact Hours Per Session:     

Program Applicable for the Following Participants: 

  Building Official  Master Plans Examiner  Building Inspector  Fire Protection Inspector  Mechanical Inspector  
Plumbing Inspector     

Non-Res IU Inspector 
Building Plans Exam.
Plumbing Plans Exam.     
Electrical Plans Exam.      
Mechanical Plans Exam. 
Fire Protect. Plans Exam.

  Res Building Official   Res Plans Examiner  Res Building Inspector  Res Mechanical Inspector  Res IU Inspector 

Electrical Safety Inspectors 
Location of ESI Course:      Date(s) of ESI Course(s): 

SUBMITTAL CHECKLIST:  Make Sure all of the Following Information is Submitted: 
Check 

Off 
Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone 
Course Sponsor: Organization sponsoring or requesting the program (if any) 
Course Title: Name of course (related to content) 
Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed 
Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs) 
Participants: Check off each certification for which credit is requested (for which course relates to certification) 
Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered 
Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available 
Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications 
Test Materials: Copy of quizzes or tests to be given
Completed Application: 

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date. 

Board of Building Standards

FOR 

Continuing Education 
Course Approval 

Continuing education programs approved for 
education credit by the Ohio Board of 
Building Standards may be used for 
compliance with certification requirements 
related to code enforcement, plan review, and 
inspection responsibilities.  The credit is to be 
used to renew the certifications issued by the 
Ohio Board of Building Standards pursuant to 
section 3781.10(E) ORC. 

6606 Tussing Road, P.O. Box 4009 
Reynoldsburg, Ohio 43068-9009 

(614) 644-2613  Fax: (614) 644-3147  
dic.bbs@com.state.oh.us 

www.com.state.oh.us/dic/dicbbs.htm 

COURSE SUBMITTER: 

Course Submitter: 
Organization:  
Address: 
City:     State:        Zip: 
E-Mail: 
Telephone: Fax: 
Course Sponsor:

(Contact Name)

(Organization/Company) 

(Include Room Number, Suite, etc.) 

BBS 81028110 Form: 1526 

Michael Fox

Allegion, PLC

11819 North Pennsylvania Street

Carmel Indiana 46032

Mike.Fox@allegion.com

614-493-8404 (Cell)

Ohio Design Professionals & Code Analysts

Hardware for Healthcare Openings

Provide Data information on healthcare facilities and the special requirements for healthcare
List codes & standards that affect doors found in healthcare facilities
Choose hardware that will protect the door, withstand abuses of the hospital and still meet the hospitals opening needs

Provide electrified hardware solutions that will eliminate common healthcare code issues
Specify opening  hardware solutions for fire rated openings that will meet hospital and staff requirements

(1) hour

X

✔

✔
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File Attachments for Item:

EC-12 NEC 2020 Electric Vehicles Charging Systems (Electrical League of Ohio)

ESI, BO, MPE, BPE, EPE, BI, RBO, RPE (4 hours)
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Electrical League of Ohio

June 2021 

Electric Vehicle 

Charging Systems

Presented by:  Timothy Pool, P.E., RCDD, ESI
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History of the Code and

Currently Enforced Edition

767



History of the Code

Edison invented the light bulb in 1879.

By the late 1800’s electricity and light 
was showing up in mainly higher-class 
households.

Five independent committees 
(insurance, electrical and architectural) 
convene in New York City in 1896.

The first code edition was published in 
1897 by these committees.
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History of the Code

The NFPA took control of publishing the 
NEC and has been sponsoring the 
updates since 1911.

The 2020 edition marks the 55th edition 
of the National Electrical Code.

The NEC is published on a three-year 
cycle.  The next code is the 2023.  
Requests for changes are open for 
comment on the NFPA web site.

Closing date for comments on the 2023 
NEC was September 10, 2020.

The projected 2023 NEC First Draft 
posting is April 2021.
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National Electrical Manufacturers Association (NEMA), the 
Ohio Board of Building Standards (OBBS) recently received 

Petition 20-01 from the Ohio Electrical Coalition
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Introduction
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New Revision Marker ‘Δ’

Text revisions are shaded. A Δ before a 

section number indicates that words within 

that section were deleted and a Δ to the left 

of a table or figure number indicates a 

revision to an existing table or figure. When a 

chapter was heavily revised, the entire 

chapter is marked throughout with the Δ

symbol. Where one or more sections were 

deleted, a • is placed between the remaining 

sections. Chapters, annexes, sections, 

figures, and tables that are new are indicated 

with an N.

•
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Intro to 2020 NEC Updates

Article 242 Overvoltage Protection – All dwelling unit 

service must have a type 1 or type 2 surge protection 

device.  Consolidated Articles 280 and 285.

Article 311 Medium Voltage Conductors and Cable 

– type MV consolidated from articles 310 and 328

Article 337 Type “P” Cable (Hazardous locations and 

Harsh Environments like offshore oil drilling rigs)

Article 800 - 805 General Requirements for 

Communications Systems – Major re-write and split 

of old Article 800 into two Articles 800 and 805 776



Article 625

Electric Vehicle Charging 

Systems
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ARTICLE 625

Electric Vehicle Charging System
625.1 Scope. This article covers the 

electrical conductors and 

equipment connecting an electric 

vehicle to premises wiring for the 

purposes of charging, power export, or 

bidirectional current flow.
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Article 625.2 

Electric Vehicle Charging Systems

New Technologies: 

• Wireless Power Transfer (WPT)Wireless Power Transfer 

Equipment (WPTE)

Part IV added in NEC 2017 for wireless power transfer equipment.
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ARTICLE 625

Electric Vehicle Charging System
625.17 Cords and Cables. (Con’t)

(B) Output Cable to the Electric Vehicle. The output 

cable to the electric vehicle shall be Type EV, EVJ, 

EVE, EVJE, EVT, or EVJT flexible cable as specified in 

Table 400.4.
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ARTICLE 625

Electric Vehicle Charging System
625.22 Personnel Protection System.

The equipment shall have a listed system of 

protection against electric shock of personnel. 

Where cord-and-plug-connected equipment is 

used, the interrupting device of a listed 

personnel protection system shall be 

provided according to 625.17(A). (in the cord or 

cable) A personnel protection system shall not 

be required for supplies less than 60 volts dc.
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ARTICLE 625

Electric Vehicle Charging System
625.40 Electric Vehicle Branch Circuit. 

Each outlet installed for the purpose of 

charging electric vehicles shall be supplied by 

an individual branch circuit. Each circuit shall 

have no other outlets.
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ARTICLE 625

Electric Vehicle Charging System
625.43 Disconnecting Means. For electric vehicle 

supply equipment rated more than 60 amperes or more 

than 150 volts to ground, the disconnecting means 

shall be provided and installed in a readily accessible 

location. The disconnecting means shall be lockable 

open in accordance with 110.25.
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ARTICLE 625

Electric Vehicle Charging System
625.54 Ground-Fault Circuit-

Interrupter Protection for Personnel.

In addition to the requirements in 210.8, 

all receptacles installed for the 

connection of electric vehicle charging 

shall have ground-fault circuit-interrupter 

protection for personnel.
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ARTICLE 625

Electric Vehicle Charging System
625.56 Receptacle Enclosures.

All receptacles installed in a wet location for 

electric vehicle charging shall have an 

enclosure that is weatherproof with the 

attachment plug cap inserted or 

removed. An outlet box hood installed for 

this purpose shall be listed and shall be 

identified as extra duty. Other listed 

products, enclosures, or assemblies 

providing weatherproof protection that do not 

utilize an outlet box hood shall not be 

required to be marked extra duty.
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ARTICLE 625

Electric Vehicle Charging System
625.60 AC Receptacle Outlets Used for 

EVPE.

AC receptacles installed in electric 

vehicles and intended to allow for 

connection of off-board utilization 

equipment shall comply 

with 625.60(A) through (D).

625.60(A) Type.

The receptacle outlet shall be listed.

625.60(B) Rating.

The receptacle outlet shall be rated 250 

volts maximum, single phase 50 amperes 

maximum.
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ARTICLE 625

Electric Vehicle Charging System
625.60 AC Receptacle Outlets Used for 

EVPE.

625.60(C) Overcurrent Protection.

Electric vehicles provided with receptacle 

outlets for power export shall be provided 

with overcurrent protection integral to the 

power export system. The overcurrent 

protection shall have a nominal rating 

sufficient for the receptacle it protects. The 

overcurrent protection shall also be 

sufficiently rated for the maximum available 

fault current at the receptacle and shall be 

included in the interactive equipment 

evaluation. See 625.48. 787



ARTICLE 625

Electric Vehicle Charging System
625.60 AC Receptacle Outlets Used for 

EVPE.

625.60(D) GFCI Protection for 

Personnel.

Ground-fault circuit-interrupter protection 

for personnel shall be provided for all 

receptacles. The ground-fault circuit-

interrupter indication and reset shall be 

installed in a readily accessible location.

Informational Note: There are various 

methods available to achieve ground-fault 

circuit-interrupter protection.
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End of Class
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