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Preface

This first edition of the MBMA Fire Resistance Design Guide for Metal Building Systems
incorporates current practices and the results of research undertaken by MBMA, its member
companies, and other industry groups through 2009. It was co-sponsored by the American Iron
and Steel Institute (AISI). The primary author was Dr. Nestor Iwankiw of Hughes Associates,
Inc. in conjunction with MBMA’s Committee on Fire Protection and Related Insurance Matters.

Use of the MBMA Fire Resistance Design Guide is totally voluntary. Each building manufacturer or
designer retains the prerogative to choose its own design and commercial practices and the responsi-
bility to design its building systems to comply with applicable specifications and contract documents.

Although every effort has been made to provide accurate and factual information, Hughes Associates,
Inc. and MBMA disclaims all responsibility for errors, omissions, misinterpretations, or oversights
resulting from its use. The local building code requirements may not always, or completely, mirror those
of the IBC, and their application to any specific project is assessed on a case-by-case basis. Therefore,
the fire protection design and regulatory code compliance for the actual construction remain the sole
responsibility of the project design professional. It is thereby understood that this Design Guide will be
utilized by competent design professionals who assume all responsibility for its use, and that the final
construction is subject to the review and acceptance of the local authority having jurisdiction (AHJ).

MBMA expressly disclaims all liabilities for damages of any sort, whether direct, indirect or
consequential, arising out of the use, reference to, or reliance on this Guide or any of its content.



FIRE RESISTANCE DESIGN GUIDE FOR METAL BUILDING SYSTEMS



FIRE RESISTANCE DESIGN GUIDE FOR METAL BUILDING SYSTEMS

Table of Contents

LSt OF FIGUIES ...ttt bbbt bbbttt b b s s s 6
LISt OF TADIES. .....vveieieieieciietete ettt sttt bbbt b bbbttt b b s s 8
Abbreviations and ACTONYINS .........cceueeriereiiererisesesssesesssessssseesesssessssssessssesessssssessssessssssesesssesessns 9
GLOSSATY ..ttt ettt b bbbt b bbb s s bbb s b bRttt b bt 10
Chapter 1 INTrOdUCTION.....................c.ooooeeeee et 13
Chapter 2 Fire Protection and Safely ....................c.cooooiiiiiiieeee e 15
2.1 Background 0n FITES........ccoveriieriiieriiseiisessisiesssessssssis st sssssse s sssssssssssesenans 15
2.2 Fire Protection and Safely.........ccccceviriiireeeereeee et 17
2.3 Fire Test Standards..........cccocveveveieiiieiiceieieeeeeeee et 18
2.4 Strength and Stiffness of Steel at Elevated Temperatures..............covoeevrereiiersiissneennnnns 20
2.5 Steel Shape Properties for Fire ReSiStance.........c.ovvveeverereinisiiscceeeses e 22
Example 2.1 Compute W/D RatOS ....c.cuvueveiiieirieieiriiieirisisses et snes 24
2.6 Repair/Replacement of Fire Damage ..........cccoceevieeiriesiieeiseseesessssessssessessssesenens 25
Chapter 3 Prescriptive Fire Protection Practice .........................cooooovieieiceeee, 29
3.1  National Model Building Codes in the United States ...........cecvrrerrierrrensneesisenienennns 30
31T PLOCESS ..vueeeiietieiesctei ittt ettt 32
3.1.2 Occupancy, Heights, Areas and Types of CONSIUCHON .........c.evrevieeerivrieerienceeireinieneeniennes 32
3.1.3 MiX€d OCCUPANCIES .....vvveveieereisienieisiieseissiessssssessssseessssesssssssesssesessssesessssessssssesssessssssesessnsens 35
3.1.4 ATCA SCPATALIONS .......vevecveeierereiiiiecseeeie ettt st s sttt be bbb esssesesebesessssnsnsnans 36
3.1.5 EXIt COITIAOTS .vvuirivieieeieiiieieitieie ettt ettt sttt b s ses et saesessnsees 37
3.2 Main Fire ReSiStiVe PrOVISIONS.......ccceiieriiriieiieieiiieesisiessiesessiesssssiesessssessssssessssssesssssesns 37
3.2.1 Construction EIBMENES ..........cerieeuriiieuriiieirieieinieiei ettt ceees 37
3.2.2 FII€ WALLS ...ttt nsees 38
3.2.3 EXIEIION WIS ..ocvoivieeiiecieiieiei ettt b s 39
3.2.4 FIT@SIOPPINE ..evvvuerreeriseieeiaeteestieteeeieteeseietsesebe s tseee b st eseb et eb et et e b esebebsese e b st s esetesseees 43
3.3 Fire-ReSIStIVE JOINLS....c.cviieueiiieiicieticetsicie ettt ettt 44
3.4 TRErmal BAITICIS ......cceieieieiiicicieieieieis sttt b s s s ss s sesesesens 46
3.5 SPIINKIETS ...vvvveviictcte ettt bbbt b bbbt et s b s n e 47
3.6 Fire-Resistive Ratings in Canada .........cccoverrieeirieenieieieissesisesssiesssssse e sssse e 48
Chapter 4 Metal Building SYSTEMS ..................coooviiiiiieeeee e 51
4.1 General Metal Building Construction .............ceurceeeeunieeieinieeinieeieeineeeesseeeesenseeenseens 52
42 Energy ConSIAEIatIONS ..........ceiviereireeriieiessiseesssssesssssesssssesssssssesssesessssessssssessssssassssssesesses 53
43 Current Fire-Resistive Rated Assemblies Developed by MBMA .........ccccooviiiiiciereneine. 54
43,1 COIUIMNS ...ttt bbbttt s e st b bbb sss s et s sens 55
4.3.2 ROOTS ..ot 56
4.3.3 WaLS .ottt 57

B34 JOINES ...ttt ettt ettt ettt r et et s ettt et et et et nt st n et et eneetne 58



FIRE RESISTANCE DESIGN GUIDE FOR METAL BUILDING SYSTEMS

Chapter 5 Gypsum Board Fire Protecltion.......................c.cocoooviviiceecceeeeee, 61
5.1 Key Fire-Resistive CharacteriStICS .......ccceevriririireererereriisiiiessisiesesssssssssssssssesesssssssssssssnses 61
5.2 Gypsum Board Types and SUbSLITULION .........coveueurieeieiriieieiieircerceis et 63
5.2.1 Regular and Type X Gypsum Board ............ccccevirevienininniinssesisesiss e sssesesssssesnens 63
5.2.2 Type C GYPSUM BOAIA ....cuoveviiiieicirieieieise e 64
5.2.3 B0ard SUDSHLULION ......c.cuiviiereieiiiiiiicecieie ettt nsnenas 64
Example 5.1: Determine Gypsum Board ProteCtion .............ccceevieevieernieensisessensnssnnenns 66
Example 5.2: Determine Alternate Gypsum Board Protection...........cccocvevieieerceeeieisisirieennas 67

5.3 Control and Relef JOINLS .........cceveveiiiiiiiiiceieiecete et 68
5.4 Other Information from the Gypsum ASSOCIAHON...........cerrirereiiereiiersieesssseeesssessessseeenns 69
5.5 Shaft Liner Gypsum Board for Rated Corridor Ceilings/Walls .........c.cccccovvriiiererererenrinnen. 70
Chapter 6 Spray-0On Fire Protection Materials ...........................cccoooooiiiiiineeee, 71
6.1 SFRM Product Types and PrOPEIties ........cccccvvririireeeeieniiseeeieestssssssssseesesese e 7
6.2 Fire Protection Design ConsSiderations .............ceeureeeuerrieeuririreirisesrieeesseeeessssesessesesessesesenns 73
6.3  Formulas for Substitution of Steel Beams and Columns .............cocoeveereeuneereeeneenenneninennes 74
0.3.1 COLUIMNS ..ottt 74
Example 6.1: Determine Minimum SFRM for Wide-Flange Column ...........ccocveeuneuvieininicnnee 75
Example 6.2: Determine Minimum SFRM for Closed Steel Pipe Column...........cccoeuvveerierinenee 76
0.3.2 BRAIMS ...ttt et 71
Example 6.3: Determine SFRM Thickness for Alternate Steel Beam...........cccovcereirieveniirieennce 78
6.4  Installation and INSPECHION .........ccevevririeriireieirieeisie et s s senes 79
Chapter 7 Other Fire Protection Materials ............................ccoooiiiniieeeeee 81
7.1 INtumescents and MASHICS .......cuuvevueerireeriieiaeireieieiseie ettt 81
7.1.1 Thin-Film INfUmMESCENLS......c.ceuiueriiieiriiieiniciereieses ettt 82
7.1.2 Epoxy-Based INtumescents/MastiCs ..........ccvuueveurireueirieuniinirieieisisieisieiessese e sseseseessesesssees 82
72 Mineral Wool Batts, Wraps, Fibrous Boards and Mats..............cccevierrienriinniinsieennnnns 83
7.3 Concrete and MASONIY .........cvveeruereieiriiieseieesesesstsessssee et sttt sesesessssssssstssesesesssssens 83
Chapter 8 Available Resources for Fire-Resistance Design ..o, 85
8.1 Prescriptive RAtINES ......vucvevereviieiriiiecieieieiess sttt b s nsssenes 85
8.1.1 MBMA Metal Building Systems Manual and Related Bulletins ............cccovvevrinrninnnnnes 85
1.2 B .ttt 85
8.1.3 UL Fire ReSiSIANCe DITECIOTY ......c.cevvriiieririerereisisiisisisieiesesssss s issesessssssssssssssesesesssssnns 86
.14 ALSC oottt 86
8.1.5 GYPSUM ASSOCIALION ....vuvvieveieeiisieeiisreeseissiesstseiessssssessse s st s s sessss s ssssesessssesessssesessnsesssns 86
8.1.6 Individual Gypsum Board ProduCers ..........ccccevuviriiiieieeieieiisieccieeieie s 86
8.1.7 ASCE/SFPE 29-05.....ouiiiteieiiieieisiieieistie sttt sttt sttt s 87
8. 1.8 ACT 216.1-07 .ottt 87
8.1.9 Fire Test Laboratory LISHNES. .....cccccevvriiireeerereiriiisieieieies et ssese s ssssssesesesessssens 87
B.1.10 ICC-ES REPOILS ...ttt ettt nencs 87

8.2 Performance-Based DESIZN .......cccovvviieiiirieinieieiieeseesetese et 88



FIRE RESISTANCE DESIGN GUIDE FOR METAL BUILDING SYSTEMS

Appendix A — MBMA Fire-Resistance AsSembli€s.......................ccococovvvvviieecceeeenne 91
ALT  COIUMN .ottt bbb s b s s sens 92
AL RO oottt bttt bbbttt bttt rens 97
AT3 WAl oottt b s tes 108
AT JOME oottt ettt sttt bbbttt bbbttt bbb nene 118
Appendix B - Additional Fire-Resistance Assemblies.......................cccccoovvvievvvvcinnnn, 129
BL.T  COMUMN .ottt bbb 132
BL2  WALS oottt bttt bbb enes 149
B1.2.2  Non-Load Bearing Wall (INtEIi0r) ........ccoovirrerrirreiireiesieisisessisesssseessnsesesnens 149

B1.2.2 Non-Load Bearing Wall (EXIEII0T) ........cccereriiriririiieerieieieisisiisseiee e esesenens 177
B1.2.3  Load Bearing Wall (EXIEIIOT) ........coceueuririueiiieiriiieiricieissieis et esssess e 196
B1.2.4 Non-Load Bearing Wall (Ceiling) .........ccevvvvrrrrrrieriinrriiesieiessisessissessssessssssesessnens 200
B3 FLOOIS .ottt sttt bbbttt b bbb 211
B1.4 ROOT (CEIING) ettt ettt eees 241
BLLS  JOINES vttt bbbt bt st s e 255
Appendix C — Addresses of Organizations ........................ccocooovviiiceeeeeeeees 259

Appendix D = Bibliograply ...................ocooo e 261



FIRE RESISTANCE DESIGN GUIDE FOR METAL BUILDING SYSTEMS

List of Figures

Figure 1.1: Metal Building System Application for a Medical Facility.........c.ccococvvvirieeerernininen. 13
Figure 1.2: Metal Building System Application for a Community Center ..........c.coceverreeerrerrieennees 13
Figure 1.3: Metal Building System Application for a Religious Facility ..........ccccoeoververrinneirinnnee 13
Figure 1.4: Metal Building System Application for an Office Building..........cccocoevvvvvreerererernnen. 14
Figure 1.5: Metal Building System Application for an Educational Building...........cccocvcvverriennnce 14
Figure 1.6: Metal Building System Application for a Fire Station ............ccocevereninrencnnercnnnnns 14
Figure 2.1: Stages of an Uncontrolled Natural Fire Development ............ccccceevvriiineeerennine. 15
Figure 2.2: Large Athletic FaCIItY.......coveuiieeiiiriieiiirieiieeisce et 17
Figure 2.3: Standard ASTM E 119 Fire Curve for the First HOUT..........cooviriinininesecn, 18
Figure 2.4: Full-Assembly Wall Test FUINACE .........coiueuriierinieierieereirces e 19
Figure 2.5: Temperature Differences Between Protected and Unprotected Steel Shapes.................. 21
Figure 2.6: Yield Strength Retention Factors for Structural Steel at High Temperatures ................. 22
Figure 2.7: Modulus of Elasticity for Structural Steel at High Temperatures ............ccccevveerrieuennee 22
Figure 2.8: W/D Ratios 0f StEEL ......c.euevueuierieiiirieirieicis ettt 23
Figure 2.9: W/D Ratios for Wide-Flange Steel BEams ..........ccoceuvierieinirienireneeneees e 23
Figure 2.10: Side and Section View of Web-tapered [-shape............cccoveernienniennirnccnes 24
Figure 3.1: Metal Building with Fire and Life Safety Features ...........ccoccooeniveininninieneinieenns 29
Figure 3.2: Multi-Story Metal Building SYStem ...........ccooveuiurierniniereseeereeeiseee e 33
Figure 3.3: Schematic of Large FI00r Plan .........ccccooiiriiiiiercecesce e 35
Figure 3.4: Religious Facility with Mixed OCCUPANCIES.........cuveemruieririiriieiciniieireieceiseeeeeeseeeesenees 35
Figure 3.5: [llustration of a Tied and Double Firewall...........ccccoeoinirnininineeereeescee 39
Figure 3.6: Roof Skylights in Airplane Hangar............ccooieevieriienieerieeeeceeseeissseeies 42
Figure 3.7: Through-Penetration in Rated ASSEMDIY .........ccocoeurierieinirinerieceereeeces 43
Figure 3.8: Illustration of HOW Joint Elevation between Rated Wall and Unrated Roof ................ 44
Figure 3.9: Exposed Side of MBMA HOW Test ASSEMDIY.......c.cceuierieiniiriiiniieieirceneisceeieesennes 45
Figure 3.10: Head of Wall Application in a Metal Building System ............ccccoenirienerinnceniennnes 45

Figure 3.11: Sprinkler Use in Metal Building Medical Facility ...........cccooovveeeenrniricreereenn, 47



FIRE RESISTANCE DESIGN GUIDE FOR METAL BUILDING SYSTEMS

Figure 4.1: Basic Elements of a Metal Building SYStem .........cccovveeiriereiieeiesieesessessiesenens 52
Figure 4.2: Status of State ENergy Codes ........ccviueuriirniiirnieirrieie ettt 53
Figure 4.3: Three Basic Orientations of an Interior Fire-Resistive Wall ...........ccocoeveeneninncninnnne 58
Figure 5.1: Gypsum Board Use in Metal Building SyStem............cocoeurieinirieirinenireresescenns 61
Figure 5.2: Gypsum Board Use With SPrinkIers ...........cococernieuriernierceniceseeeseeeseeeeens 62
Figure 5.3: Fire-Resistive Performance Hierarchy and Acceptable Substitutions..............cccovevvevnneee 64
Figure 5.4: Steel Columns Protected with Gypsum Board .............cccevieveieiiieiieeeeeieeens 64
Figure 5.5: Steel Column Fire-ReSiStance...........ccveuvviveiriiiririeierieeesces e 65
Figure 5.6: Control JOINt DELails ........c.eeuieeuiiiireiiirieirceeiscee ettt 68
Figure 5.7: Control JOint DELails ........c.ccvieuriiueriiieiriieireienceercieie ettt 68
Figure 5.8: GA Recommended Perimeter Relief Details...........ccococeerierieniicricsesceeene 69

Figure 6.1: Structural Steel Column Protected with SFRM........ccovviirinnininirerceescecnene 71



FIRE RESISTANCE DESIGN GUIDE FOR METAL BUILDING SYSTEMS

List of Tables

Table 3.1: Fire-Resistance Rating for Types of COnStruCtion ...........cccvveeveererereisisirnssesenerenennnnnns 34
Table 3.2: Fire Resistance for Occupancy SEparations ...........c.ceeereeereerirerrieeeemneeeeerneeesesseeenens 36
Table 3.3: Fire Resistance for Fire Barrier Walls ...........cocoeierirniniicneneenceesceees 37
Table 3.4: Minimum Fire Resistance for Corridors ............coueriernierncenicenceseeieneeieneens 37
Table 3.5: Fire Resistance Requirements for Fire Walls ........cccoccvenienineninccenncnees 38
Table 3.6: Fire Resistance of Exterior Walls Based on Fire Separation Distance.............c.coevvevnne. 40
Table 3.7: Maximum Area of Exterior Wall Openings..........c.cccecvvveririirrrerereinsiiesseeresesessssnees 41
Table 3.8: Canadian Load-Restriction Factors for Steel ASSembIies ...........cccoveerieerrierrinnnens 49
Table 4.1: MBMA-Sponsored UL Fire-Resistive Rated AsSemblies ...........cccoveevierriesirinennens 55
Table 4.2: Summary of MBMA Column Fire Test ReSults .........cccovieriieniieniiresnceeeee 55
Table 5.1: Fire-Resistive Time for Wallboard Membranes ..............ccccevveernienrinsnrnieenieeennnnen. 63
Table A-1: MBMA UL Fire-Resistance ASSEMDBIIES ..........ocurvererurierieeriieieinieieisiseseeseeeseeseaeeneees 91

Table B-1: Examples of Non-MBMA Fire Resistance ASSEmMbLIEs ..........cccovveveeerereieieirinrennnens 130



FIRE RESISTANCE DESIGN GUIDE FOR METAL BUILDING SYSTEMS

Abbreviations and Acronyms

A/P Area to Heated Perimeter Ratio GA Gypsum Association

ACI American Concrete Institute HOW  Head of Wall

AHJ Authority Having Jurisdiction HSS Hollow Structural Sections

AISC American Institute of Steel IBC International Building Code
Construction ICC International Code Council

ANSI American National Standards Institute ~ [CC-ES International Code Council

ASCE  American Society of Civil Engineers Evaluation Service

ASD Allowable Stress Design LRFD  Load and Resistance Factor Design

ASTM  American Society for Testing and MBMA  Metal Building Manufacturers
Materials Association

AWCI  Association of the Wall and Ceiling NBCC  National Building Code of Canada
Industries NFPA  National Fire Protection Association

BXUV UL Guide Information for Fire SFPE  Society of Fire Protection Engineers
Resistance Ratings SFRM  Spray-Applied Fire-Resistive Material

BXUVC ULC Guide Information for Fire UL Underwriters Laboratories, Inc.
Resistance Ratings ULC Underwriters Laboratories of Canada

EFSR  Early Suppression Fast Response W/D Weight to Heated Perimeter Ratio

FM Factory Mutual




10

FIRE RESISTANCE DESIGN GUIDE FOR METAL BUILDING SYSTEMS

Glossary

Active Fire Protection: Systems manually or automatically activated for fire suppression, smoke exhaust,
emergency warning, and/or other notifications intended to mitigate the fire hazard effects on the building
occupants and its property damage. Automatic sprinklers, fire detectors, and alarms are all examples of
this type of fire protection.

A/P: Ratio given in inches, where A is the cross-section area of the shape in square inches and P is the
shape’s heated perimeter in inches, commonly used for steel hollow structural sections (HSS) and pipe
products.

ASTM: The American Society for Testing and Materials — a consensus-based standards development
organization in the United States for various material, product, and test procedure standards.

ASTM E 119: The longstanding U.S. standard that contains the fire-testing methods and acceptance
criteria for development of fire-resistive ratings of construction assemblies (walls, columns, beams,
floors and roofs).

Authority Having Jurisdiction (AHJ): The legal party, designated by law, having regulatory
responsibility for approval of building plans and construction, also sometimes referred to as the building
or fire official.

Fire Resistance: The ability of a construction assembly to control the increase of temperatures, prevent
or retard the passage of flames and hot gases, and maintain its structural integrity during the duration of
a fire exposure. Usually, fire resistance is referred to within the context of the prescriptive requirements
of the building code, and as determined by standard ASTM E 119 fire testing in the US.

Fire-Resistive Rating: The time duration during which an assembly test was performed and successfully
met the acceptance criteria of a standard fire test, such as ASTM E 119. This rating is usually expressed
in even half hour or full hour increments for which the assembly was qualified by the testing.

Firestopping: Systems consisting of noncombustible infill materials, firecaulks, and sealants, which
are intended to prevent the spread of fire and smoke in through-penetrations of horizontal or vertical

fire-resistive assemblies. Ratings for firestopping systems are developed in accordance with ASTM E
814.

International Building Code (IBC): Issued and regularly updated by the International Code Council
(ICC), which has become the predominant model building code for the United States.

International Code Council -Evaluation Service (ICC-ES): A nonprofit, public-benefit corporation that
does technical evaluations of building products, components, methods, and materials.

Metal Building System: An integrated set of components and assemblies, including but not limited
to frames that are built-up structural steel members, secondary members that are cold-formed steel or
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steel joists, and cladding components, specifically designed to support and transfer loads and provide a
complete or partial building shell. These components and assemblies are manufactured in a manner that
permits plant and/or field inspection prior to assembly or erection.

Metal Building Manufacturers Association (MBMA): Trade association established in 1956 with the
mission to promote the design and construction of metal building systems in the low-rise, non-residential
building marketplace. The organization consists of building systems members and associate members
who work with the metal building industry.

Passive Fire Protection: The permanent built-in fire protection features of the building that do not
require any external activation to function. Such features include limits on the size of buildings (height
and area) or their parts; limits on the combustibility of construction, finishes and contents; built-in
evacuation routes; fire-fighting access routes; street and yard separations; fire-resistant construction; and
other features. Gypsum board, spay-applied materials, concrete, or masonry materials can all be used in
applications to protect steel in rated or unrated construction. The term “passive protection” is sometimes
used in a narrower sense to only refer to the materials that serve to thermally protect the steel during a
fire exposure.

Rated Assembly: An assembly that has been pre-qualified through ASTM E 119, or equivalent fire
testing for a certain fire-resistance rating time, also referred to as a fire-resistant assembly.

Spray-Applied Fire-Resistive Material (SFRM): A fire protection material, of various possible types
and products, that is spray-applied in the field to construction elements, most often steel.

Standard Fire: Time-temperature curve used for test fire exposure and fire-resistive ratings, usually as
defined in a given standard. For conventional buildings in the United States, the standard fire curve is
specified in ASTM E 119.

Thermal Barrier: The 2009 IBC, Section 2603.4, defines a thermal barrier as being 0.5-inch gypsum
wallboard, or an equivalent product, that will limit the average temperature rise of the unexposed surface
to no more than 250°F after a 15-minute exposure to the ASTM E 119 standard fire. Thermal barriers are
required for many installations of foam plastic insulation within walls and ceilings.

Underwriters Laboratories, Inc. (UL): An accredited testing laboratory that has regularly conducted
standard fire tests of construction assemblies, with many fire-resistance listings contained in its annually
updated Fire Resistance Directory.

Unrated Assembly: An assembly that may or may not have some passive fire-protective materials or
features but has not otherwise been qualified for any fire-resistive rating.

Unprotected Assembly: An assembly (often of steel or wood) without any fire protection material,
sometimes also referred to as being “bare.”

W/D: Weight to heated perimeter ratio for a steel member cross-section, in Ibs/ft/in. This shape property
can be optionally used in many instances to adjust (increase or reduce) the minimum fire protection
material thickness for shapes other than the limited few that were tested or explicitly covered in a
fire-resistive assembly listing.

In addition, for definitions of these and the many other terms relevant to the fire resistance of building construction,
the reader is also referred to the 2009 International Building Code (IBC).
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Chapter 1
Introduction

Metal building systems are a popular choice for many low-rise commercial,
industrial, assembly, and institutional applications. In today’s marketplace,
they make up approximately 40 percent of the low-rise, non-residential
building market and provide a cost-effective solution for many owners and
occupants. Their noncombustible structure consists of primary framing
that is constant depth or web-tapered structural steel frames, secondary
members that are cold-formed steel or steel joists, a metal panel roof
system, and exterior wall cladding. These components and assemblies are
manufactured in a manner that permits plant and/or field inspection prior to
assembly or erection.

Today’s metal building systems also look much different from their
predecessors, as can be seen in the following pictures. Metal buildings
are extremely versatile and can incorporate many different architectural
finishes to provide the look required for applications such as churches,
schools, shopping centers, office buildings, etc. In all of these applications,
metal building systems still have significant cost advantages over many
other building types, in part due to the speed of construction.

The building codes commonly do not require the elements of single-story
metal buildings to have structural fire protection for most applications due
to their noncombustible steel construction, occupancy types, and limited
heights and areas. However, situations may arise in some projects in which
portions of the metal building or certain types of elements are required
to be protected for fire resistance. These may be due to building design
factors such as interior area or occupancy wall separations, multiple story
levels, exit distances, and/or building proximity limits to an adjacent

property line.

The Metal Building Manufacturers Association (MBMA) is a trade
association established in 1956 whose mission is to advance the collective
interests of the metal building systems industry. MBMA conducts many
ongoing programs in research, publications and information dissemination,
education, quality certification, and code development. These activities
provide its members and customers with state-of-the-art technical and
marketing resources, which enable the final building construction to be
economical, of high quality, and in conformance with all applicable codes.
To maintain public safety and in response to ever-evolving construction
needs and building code issues, structural design and wind loads have

Figure 1.1: Metal Building System Application
for a Medical Facility

Figure 1.2: Metal Building System Application
for a Community Center

Figure 1.3: Metal Building System Application for a
Religious Facility
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