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PREFACE  
 
This criteria for roofing design is a compilation of data, policies, legal aspects, 

preferences, experiences, prejudices, etc. that a Designer may find useful and necessary 

in designing roofs and roofing systems and preparing contract documents relative to 

roofing of State owned buildings. 

 

This criteria is not a compendium of all roofing knowledge. It is not a State roofing 

specification, not to be copied and printed or referenced in the Designerôs specifications. 

It is a tool of communication between the State Construction Office, the Designer and the 

User Agency to make the process easier and the end result more successful. The Designer 

is to research the latest references, test data, product manuals, etc. and review the project 

with local roofing contractors and manufacturerôs representatives in evaluating the 

appropriate system to use. 

 

Contrary to a popular and belief, the State Construction Office does not have an 

ñapprovedò list of roofing systems or manufacturers nor a ñnot approvedò list. Any of the 

roofing systems and materials that are included in this criteria will provide a good sound 

roof when appropriately selected, designed and detailed by the Designer; when properly 

installed by the Contractor, and properly maintained by the Owner. The Designer is hired 

to evaluate all aspects of the building construction, function, site and budget, and to select 

and prepare contract documents for a roofing system that will satisfy the design 

requirements and reflect the latest in good roofing practice. State General Statutes require 

that the Designer name at least three acceptable manufacturers that can provide the 

specified system. 

 

The State of North Carolina owns a wide variety of buildings that range from turkey 

breeding barns to art and history museums, marine aquariums at the shore to magnetic 

resonance imaging facilities at medical institutions; and lowland gorilla enclosures at the 

zoo to maximum security prisons. There are also different levels of maintenance provided 

at each facility. Many State owned building are unique buildings requiring well thought 

out selections for roofing systems and detailing. 

 

The State owns about 12,000 buildings. In a typical year the State Construction Office 

may review between 200 to 300 projects that could roughly be divided into 1/3 new 

buildings, or additions, 1/3 repair and renovation and 1/3 roofing replacement. 
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CHAPTER 1     
 

DEFINITIONS AND REFERENCES 
 

1. General:  

 

This document made numerous references to The North Carolina State Building 

Code.ò This code, for the purpose of this document, shall be known as the ñCode.ò  

 

The North Carolina State Building Code comprises seven (7) technical codes but only 

five (5) are pertinent to this document, North Carolina State Building Code; Building 

Code; Plumbing Code; Fire Prevention Code and Energy Conservation Code; North 

Carolina Existing Building Code.  

 

2. Definitions:  

 

The two (2) dictionaries used to define the terms are the ñWebster Dictionaryò latest 

edition and the ñDictionary of Architecture and Constructionò 4th Edition by McGraw 

Hill . Other definitions not in the dictionaries are from NCSBC, NRCA and 

SMACNA. 

 

A. Control Joint: A joint placed within a roof system to relieve stresses between 

adjacent systems which does no directly correlate to an expansion joint in 

primary building framing. 

 

B. Expansion Joint:  A joint placed within a roof system to relieve structural 

stresses between adjacent structural framing which aligns with or otherwise 

correlates to and continues a break in the structural framing system and other 

components of the structural. 

 

C. Overburden: All items placed on the roof after a waterproofing membrane is 

completed on a green roof such as engineered soil, insulation, pavers etc. 

 

D. Overflow: Design method by which water is discharged from the roof when the 

primary roof drainage systems is not functioning or blocked. 

 

E. Roof: According to ñWebster Dictionaryò is the outside top covering of a 

building or structure that protects, shelters or guards.ò For the purpose of this 

criteria, according to ñDictionary of Architecture and Constructionò 4th Edition 

by McGraw Hill,ò the top covering of a building, including all materials and 

constructions necessary to support it on the walls of the building or uprights; 

provides protection against rain, snow, sunlight, extremes of temperature and 

wind. 

 

F. Roof Deck:  Can be of any construction material including wood, metal decking 

and concrete. It is the flat or sloped surface not including its supporting members 
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or vertical supports. The deck supports the non-load bearing components such as 

insulation, membrane, flashing etc. 

 

G. Roof Drain:  A drain designed to receive water collecting on the surface of a roof 

and to discharge it into a leader or a downspout. 

 

H. Roof Drainage System: On the roof of a building, a system composed of storm-

water collection devices, and piping connected to these collection devices; 

transports the rainwater off the roof, out and away from the building. 

 

I. Roofing: Any material (or combination of materials) used as a roof covering, 

such as membrane, corrugated metal, sheet metal, shingles, slate, thatch, tiles and 

membrane; usually provides waterproofing and wind protection. 

 

J. Roof Recover: The process of installing an additional roof covering over a 

prepared existing roof covering without removing the existing roof covering ï as 

defined in NCSBC. 

 

K. Roof Repair: Reconstruction or renewal of any part of an existing roof for the 

purposes of its maintenance. 

 

L. Roof Replacement: The process of removing the existing roof covering, 

repairing any damaged substrate and installing a new roof covering. 

 

M. Scupper: A means of drainage consisting of an opening through a wall/parapet 

lined with sheet metal to allow the passage of water. 

 

N. Vapor Retarder: An impervious membrane placed in the roof system to retard 

or prevent the passage of water vapor. 

 

O. Vegetated Roof Assembly: A waterproofed substrate with plantings/landscaping 

installed above. 

 

3. References: 

 

The references listed publications/entity are basic essentials to proper design and 

detailing of a roof. 

 

A. State Construction Office (SCO) 

North Carolina State Construction Manual 

301 N. Wilmington Street, Suite 450 

Raleigh, NC 27601-1058 

Phone Number: (919) 807-4100 

Fax: (919) 807-4110  

Web Site. http://www.nc-sco.com 

 

http://www.nc-sco.com/
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B. State Construction Office (SCO) 

North Carolina State Building Code: Building Code   (NCSBC) 

North Carolina State Building Code: Existing Building Code  (NCEBC) 

North Carolina State Building Code: Mechanical Code   (NCMC) 

North Carolina State Building Code: Plumbing Code   (NCPC) 

North Carolina State Building Code: Fuel Gas Code   (NCFGC) 

North Carolina State Building Code: Fire Prevention Code  (NCFPC) 

North Carolina State Building Code: Energy Conservation Code  (NCECC) 

301 N. Wilmington Street, Suite 450 

Raleigh, NC 27601-1058 

Phone Number: (919) 807-4100 

Fax: (919) 807-4110  

Web Site. http://www.nc-sco.com  

 

C. North Carolina General Assembly (NCGA) 

North Carolina General Statute Website: 

http://www.ncleg.net/gascripts/statutes/Statutes.asp  

 

D. National roofing Contractors Association (NRCA)  

National Roofing Contractors Association Roofing Manual; Membrane Roof 

System  

Green Roof Systems Manual 

10255 W. Higgins Road, Suite 600 

Rosemount, IL 60018-5607 

Phone Number: (847) 299-9070 

Fax: (847) 299-1186 

Website. http://www.nrca.net 

 

E. Sheet Metal and Air-Conditioning Contractorôs National Association, Inc. 

(SMACNA) 

4201 Lafayette Center Drive 

Chantilly, VA 20151-1209 

Phone Number: (703) 803-2980 

Fax: (703) 803-3732  

Website.  https://www.smacna.org/ 

 

F. Underwriterôs Laboratory (UL) 

2600 N.W. Lake Road 

Camas, WA 98607-8542 

Phone Number: (877) 854-2577 

Fax: (360) 817-6278  

Website: http://www.ul.com/global/eng/pages/ 

 

G. Factory Mutual Global  (FM) 

Presto Ridge III 

3460 Preston Ridge Road, Suite 400 

http://www.nc-sco.com/
http://www.ncleg.net/gascripts/statutes/Statutes.asp
http://www.nrca.net/
https://www.smacna.org/
http://www.ul.com/global/eng/pages/
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Alpharetta, GA 30005 

Phone Number: (770) 777-3600 

Fax: (770) 777-0414  

Website http://www.fmglobal.com 

 

H. American Society of Heating, Refrigerating and Air-Conditioning Engineers 
(ASHRAE 90.1)  

36588 Treasure Center 

Chicago, IL 60694-6500 

Phone Number: (800) 527-4723 

Website http://www.ashrae.org/resources--publications/  

 

I. Single Ply Roofing Institute (SPRI) 

465 Waverly Oaks Road, Suite 421 

Waltham, MA 04252 

Phone Number: (781) 647-7026 

Fax: (781) 647-7222  

Website http://www.spri.org  

 

J. Roof Consultants Institute (RCI) 

1500 Sunday Drive, Suite 204, 

Raleigh, NC. 27607 

Phone Number: (800) 828-1903 

Fax: (919) 859-0742 

Website http://www.rci-online.org  

 

K. NSF International 

P.O. Box 130140 

789 N. Dixboro Road 

Ann Arbor, MI. 48105 

http://www.nsf.org/  

  

http://www.fmglobal.com/
http://www.ashrae.org/resources--publications/
http://www.spri.org/
http://www.rci-online.org/
http://www.nsf.org/
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CHAPTER 2     
 

GENERAL DESIGN 
 

1. Purpose 

 

The purpose of this manual is to establish a minimum design standard for facilities 

owned by the State of North Carolina. This document is not intended to be a State 

roofing specification or a summary of the North Carolina State Building Code or the 

authority on low slope membrane roofing. Designer is solely responsible for ensuring 

compliance with all applicable codes and standards. 

 

2. Designer Responsibility 

 

A. State projects involving roofing shall use and follow the Department of 

Administration document ñRoofing Design Guidelines and Policiesò only for the 

purpose of preparing the designerôs plans and specifications for their specific 

project. This document is not written in contractual language for bidding 

purposes and/or contractual enforcement and is NOT to be inserted into the 

specification. 

 

B. It is the Designerôs responsibility to be well versed with all relevant criteria in the 

State Construction Office ñRoofing Design Guidelines and Policies.ò This and 

other guidelines are available on the State Construction Office website.  

 

C. If the roofing project is a óstand-aloneô project, review the State Construction 

Office Manual for documentation and bidding requirements. 

 

D. Modified version of the Building Code Summary, Appendix B, For All 

Commercial Roof Projects ï this document is intended to summarize the 

minimum requirement by State Construction Office for roofing projects on State 

Owned facilities. It does not modify the requirements of the Building Code. The 

designer of record is responsible to ensure all roofing projects conform to the 

minimum requirement of the Code. 

 

E. Design Calculations ï The Designer is record is responsible for performing all 

necessary design calculations to ensure compliance with the Code. Calculations 

should be sealed by a licensed Engineer in the State of North Carolina and 

maintain in the Designerôs project files. Design calculations should include: 

a. Dead Load 

b. Wind Uplift Pressures 

c. Primary Drainage 

d. Secondary (Emergency Overflow) Drainage 

e. R-value 

f. Dew Point Analysis 
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3. Protection and Safety 

 

A. The majority of roofing projects occur on occupied existing building, the 

Designer shall explore components and systems not only from a performance 

standpoint but also for life safety.  

 

B. Consideration should be given to the inventory of the building, and incorporate 

components and system as necessary to protect those contents. This is especially 

true with laboratories, storage/warehouse etc. 

 

4. System Selection 

 

roofing system should be selected based on the intended use of the facility. Designers 

should consult with State building Owner/Users to determine the specifics of the 

facility that affect roof system selection (anticipated future use, service, life rooftop 

equipment, etc.) 

 

5. Energy    

 

A. The minimum roof insulation shall meet the requirements of the North Carolina 

State Energy Conservation Code (NCECC) or the mandatory provisions of 

ASHRAE 90.1-2010 or GS143-138 for existing building. 

 

1. New buildings and major additions ï Roof insulation shall meet the 

requirements of the current NC Energy Conservation Code. 

 

2. Existing Building ï SL 2014-90 9GS 143-138) allows the application of the 

2009 North Carolina Energy Conservation Code to existing buildings that 

were construction prior to January 1, 2012 and subsequent additions of up to 

50% of the original floor area, instead of the 2012 North Carolina Energy 

Conservation Code. The 2009 North Carolina Energy Conservation Code has 

significantly lower insulation requirements than the 2012 code. 

 

3. North Carolina Existing Buildings Code, Section 908 ï alterations to existing 

buildings are permitted without requiring the entire building to comply with 

the energy requirements of the North Carolina Energy Conservation Code. 

The alterations shall conform to the energy requirements. 

 

B. The minimum thermal resistance of the insulating material installed either 

between the roof framing or continuously on the roof assembly shall be as in the 

Code. 

 

C. Insulation installed on a suspended ceiling with removable ceiling tiles shall 

NOT be considered part of the minimum thermal resistance of the roof insulation 

according to NCECC. 
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CHAPTER 3     
 

BASIC CRITERIA 
 

1. Purpose and Use 

 

A. Any roofing system that is properly selected based on intended use of the facility, 

properly designed, properly installed and properly maintain should function for a 

long time. 

 

B. Low slope roof systems for state owned facilities should be designed for life 

expectancies of 20 years or more unless other criteria have been established for a 

specific facility. 

 

C. Pedestrian plazas and vegetative roof gardens are uncommon on State owned 

facilities. When such system is justified and approved by the owner they shall be 

designed by professionals specifically experienced in such systems. The system 

shall be designed to comply with all other roof system requirements in this 

criteria. Designer should give consideration for additional cost, difficulty 

associated with replacement of such systems in the future and a system that has a 

life expectancies of 30 years or more. 

 

D. Gravel ballasted roof assemblies are discouraged unless the ballast are concrete 

pavers. 

 

E. Annual maintenance costs should be taken into account for selection and design 

of all roof systems. Access drains, flashings, equipment and other items requiring 

routine inspection and maintenance should be assured in all design. 

 

2. System Selection 
 

Roofing shall be selected based on the intended use of the facility. Consult with the 

building Owner/Occupants to determine the specifics of the facility that affect roofing 

selection such as use for today, anticipated future use, service life, sustainability, and 

rooftop equipment. 

 

3. Slope 

 

A. A minimum requirement of ¼ inch per foot slope is required by NCSBC. There 

should be no ponding on the roof. Any water that does not drain must evaporate 

within 48 hours. 

 

B. Reroofing is not required to meet the minimum design slope requirement of one-

quarter unit vertical in 12 unit horizontal (2-percent slope) in the Code for roofs 

that provide positive roof drainage. However, it is encourage to maintain a 



Roofing Design  Guidelines and Policies 

Low Slope Membrane Roof 2016  Page | 12   

minimum of ıò per foot slope. 

 

C. Positive drainage should be designed in all valleys with crickets. Valleys shall 

have the same minimum slope as the adjacent roofing. 

 

 
Picture 1 ï Standing water must evaporate within 48 hours 
 

D. Roof garden, plaza and pedestrian walks are NOT exempt from the roof slope 

requirement. The code does not have an exception in permitting the use of a dead 

flat roof. This type of use, plaza/garden/pedestrian walk/water feature, is over an 

occupiable space and is the roof for that space below.  

 

  
Picture 2 ï Garden, plaza, walkway, water feature etc. are roofs of the building 
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E. Roof framing should be sloped to achieve the desired slope per Code. This 

creates a uniform thickness of roof insulation and reduce the amount required to 

built-up the slope. 

 

 
Picture 3 ï Low slope roof with built-in or framed-in slope 

 

4. Roof Mounted Equipment 

 

A. Avoid roof mounted equipment whenever possible or utilize the roof penthouse 

or design the top floor as a mechanical floor. If that is not economical the 

following minimum requirement shall be met. 

 

1. Equipment shall be supported on a properly constructed curb or an elevated 

metal frame. 

 

 
Picture 4 ï Rooftop equipment curb 
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2. Curbs shall extend a minimum 8 inches on the high side above the finish 

roof surface.  

 

3. Curbs shall be properly flashed with a two (2) piece type flashing that will 

facilitate re-roofing in the future or the equipment to be set atop it includes a 

cover with turn down edge forming a flashing. 

 

4. Metal frames or platform should be used to support large or heavy 

equipment on the roof surface. Steel columns shall be connected directly to 

the building super structure. Steel penetrations shall be flashed. The flashing 

system may be pre-manufactured ñbootsò or draw bands with sealant on top 

or welded metal bonnet. 

 

 
Picture 5 ï Mechanical platform or frame 
 

5. Metal steps that are part of the frame platform should be suspended from the 

platform and not set on the roof surface. This reduces the number of roof 

penetrations. 

 

6. Where metal frames are utilized to elevate equipment above the roof surface, 

frames shall be constructed with sufficient clearance to allow roofing 

installation to occur beneath the frames in a safe and efficient manner. 

 

7. Walk-pads shall be included leading from the roof access to platform steps, 

equipment requiring service and inspection. 
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Picture 6 ï Rooftop walk-pads and at equipment service panel. 
 

5. Access 

 

A. Access to a roof is required by Code for life safety and insurance reasons but is 

also necessary for routine rooftop mounted equipment inspection, service and 

maintenance. A multi-level roof shall have ladders mounted on wall between 

levels or roof access doors that are available on each floor adjacent to the roof.  

 

  
Picture 7 ï Roof ladder. Not anchored to the roof. 
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B. Permanent fixed ladders shall be utilized. The use of portable ladders on roof is 

discouraged since ladders have sharp edges that will damage the roofing 

membrane and deform the roof edge or parapet flashing. It can become a flying 

object in strong gust or hurricane.  

 

C. Roof access doors/hatches shall have locks with key operations. A warning sign 

measuring 14òx18ò shall be mounted adjacent to the roof access in Red letters 

and White background to read ñNO ACCESS ï Authorized Personnel Only.ò 

 

D. If access is required by Code, such as the extension of the stairway to the roof in 

buildings four or more stories, then the lockset must be connected to the fire 

alarm system for un-latching. 

 

E. Fall protection at open Roof Access Hatch is not required by Code but is required 

by OSHA. It is strongly advised that fall protection system be specified in your 

specifications and detailed in the drawing set to avoid potential change order. 

 

 
Picture 8 ï Roof hatch. Note the fall protection system required by OSHA around the hatch 

opening with a self-closing gate frame 

 

F. Provide guardrails where Roof Access Hatch opening located within 10 feet of a 

roof edge in accordance with NC Building Code.  
 



Roofing Design  Guidelines and Policies 

Low Slope Membrane Roof 2016  Page | 17   

 
Figure 1  ï Guardrail required where roof hatch opening is less than 10 feet from roof edge 

 

6. Vapor Retarders 

 

The NRCA and major roofing material manufacturers recommend serious 

consideration of vapor retarder on any roof where the outside average January 

temperature is 40 degrees F or less and the interior relative humidity will be 45% or 

greater. The responsibility lies with the Designer to determine if the conditions will 

apply to his project. Built-up roofs are sensitive to trapped moisture, and the contact 

adhesives used in numerous single-ply membrane are sensitive to moisture. Many 

State facilities can meet the 45% limit on humidity and the western half of the state 

can reach the low temperatures. Examples of facilities with high humidity would be 

laundries, cafeteria/kitchens, natatoriums, athletic facilities, ñprocessò plants, 

dormitories etc. 

 

A. Unusually high interior humidity (examples; kitchen, laundries, natatoriums, 

etcetera), combined with exterior low winter temperatures can result in strong 

vapor drive towards the exterior resulting in condensation and dripping. The 

condition can be reverse where the interior needs to be kept at extremely low 

temperatures (example; built-in cold storage room), the roof membrane itself must 

function as a vapor retarder since it is now on the warm humid side of the roofing 

system 

 

B. In order to be effective, vapor retarder must be warmer than the dew point 

temperature. It is installed on the insulation warm side to minimize vapor 

migration into the roof system.  

 

C. Care should be taken to ensure all gaps or openings are sealed during installation 

of the vapor retarder to ensure no moisture migrate through those small 

gaps/openings. 
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D. Designer shall analyze and rationalized the inclusion or exclusion of the vapor 

retarder carefully prior to making a roof selection and design. Presently there are 

various design aids available for Designerôs use from proprietary software to 

manufacturer programs.  

 

E. If vapor retarder is needed on State facility with a metal deck, the deck must be 

covered with a mechanically fastened layer of minimum 5/8ò fire-rated water-

resistant gypsum board to provide a smooth attachment surface for the vapor 

retarder.  

 

F. If vapor retarder is used the vapor retarder must be compatible with the roofing 

system selected. 

 

G. Detail information on this subject is available in the NRCA Roofing Manual. 

 

7. Wood Blocking and Nailer: 

 

A. Wood blocking, nailer and non-structural wood materials used in roofing shall be 

preservative-treated with water-borne preservatives in accordance with AWPA 

U1 and M4 for the species, product, preservative and end use. 

 

B. Wood for blocking or nailer shall be kiln dry after treatment to a moisture 

content of 19% or less. 

 

C. The treated wood shall bear the quality mark of an inspection agency. 

 

D. Details to minimize the thickness and number of layers of treated wood blocking. 

 

1. Premanufactured curbs are suggested over stacked wood blocking for 

rooftop units. 

 

2. For excessive edge construction heights, consider a knee wall in place of 

stacked wood blocking. 

 

8. Expansion Joint    

 

A. The inclusion of membrane expansion joint in the roofing system is to reduce 

stress and accommodate the movement of the building components to limit the 

effect of possible tear and buckling of the roofing membrane. Each building 

component has its own coefficient of expansion and contraction subject to 

varying temperature changes resulting in thermal movement. It is the Designerôs 

responsibility in their design to take into consideration the following: 

 

1. Buildingôs thermal movement characteristics. 

2. Structural support and roof deck. 

3. Roof system selected or in place. 
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4. Climatic conditions. 

5. Rooftop units. 

6. Roof drainage. 

 

 
Picture 9 ï This roof expansion joint will not function as intended 

 

B. The membrane expansion joint in the roofing shall occur at the same location as 

the building expansion joint. The building expansion joint through the building 

must be filled with fire safing material in fire rated construction to comply with 

the Code and substantiate by selected test standard. 

 

C. Expansion joint shall be designed to accommodate expansion and contraction. 

The joint shall be detailed with wood blocking to a height of 8 inches above the 

finish roof surface. Ensure the ñbuilt-up jointò does not impede roof drainage. 

 

D. Low profile expansion joint designed to be installed in the plane of the roofing 

membrane is not recommended due to its exposure to foot traffic during and after 

construction.  

 

9. Area Divider 

 

Area dividers perform important functions as parts of the roof system. For example, 

in regions where there are periods of freeze-thaw cycles, area dividers may be used to 

relieve thermal stresses on the roof systems where expansion joints are not required. 

Also, when roofing is done in sections or stages, area dividers can be used to separate 

roof system sections that differ in age or type. It can also isolate specific area on the 

roof such as ripped roofing around penetrations.  

 

Area divider is very similar to Expansion Joint. Care must be exercised in locating 



Roofing Design  Guidelines and Policies 

Low Slope Membrane Roof 2016  Page | 20   

primary and secondary roof drainage systems for each of those areas. 

 

10. Building Code 

 

The NC Department of Insurance is the insurer of State owned buildings. The NCSBC 

is the minimum requirement that satisfy 2 parameters, internal and exterior fire 

exposures. NC Department of Insurance may require or request a higher standard. 

The roof surfaces on State owned building shall be Class A or Class I. 

 

A. External Fire Resistance 

 

Roof assembly is susceptible to ignition due to exposure to heat or flying burning 

brands from adjacent fire. The roof membrane provides the protection from 

external fire and therefore must be investigated and evaluated. The burning 

characteristics of roof surface, UL Class A, B or C and FM Class I. Roof surfaces 

on State Buildings need to be Class A or Class I.   

 

Class A, B or C with UL label are tested with ANSI/UL 790 while FM Class I is 

tested with ASTM E108. Single ply membrane has difficulty passing these tests 

without either external protection such as ballast, pavers, coating, or overboard. 

The following link provides additional information of the tests and ñConclusions 

and Recommendations.ò 

http://staticcontent.nrca.net/masterpages/technical/techbull/0106_firetesting.pdf  

 

B. Internal Fire Resistance 
 

1. A roof assembly is susceptible to propagating an internal fire by contributing 

fuel through liquids or gases. For roof assemblies, the ceiling assembly and 

the structural deck provide the protection from an internal fire. 

 

2. Designer shall determine the level of fire protection require for various 

construction types by using ñFire Resistance Rating Requirements for 

Building Elementsò Table in Chapter 6 NCSBC.  

 

3. Hourly rating requirements for specific building elements in new construction 

are satisfied by selecting tested assemblies that provide the minimum 

protection as determine by approved testing agencies. 

 

4. Tested fire rated assemblies are available for downloading from internet 

website such as UL Underwriters Laboratory. Other testing agencies website 

are also available. The UL website has some requirements that must be 

followed if the designer elects to download the test report. UL permits the 

reprinting of their report provided a statement is added to the reproduction. 

Note: The only way that UL Details can be accurately presented in the 

drawings as tested is to reprint the information from the UL Fire Resistance 

Directory. The details must not be manipulated in any way or form. The 

http://staticcontent.nrca.net/masterpages/technical/techbull/0106_firetesting.pdf
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reprint of their Designs and Details on drawings are subject to their 

requirements including the following conditions to protect their copyright: 1) 

The System/Design must be presented in entirety and in a non-misleading 

manner, without any manipulation of the data, 2) a statement must appear 

adjacent to the extracted material indicating that it is ñReprinted from 20XX 

Fire Resistance Directory (or whichever title is applicable) with permission 

from Underwriters Laboratories, Inc.ò and 3) the reprinted material must 

include a copyright notice stating ñCopyright 20XX Underwriters 

Laboratories, Inc.ò 

 

5. A layer (thermal barrier) of exterior Type ñXò gypsum board is required on 

metal decks under 1İò thick foam plastic insulation or the foam plastic 

insulation is part of Class A, B or C roofing cover with the foam plastic 

insulation satisfactorily passes FM4450 or UL1256 tests. 

6. Stand alone roof replacement project shall include a modified Building Code 

Summary for Roofing Projects available on the State Construction Office 

website. 

 

C. Wind Uplift Resistance  
 

1. The tests and ratings for roof have been around a long time and are commonly 

misunderstood by designers and contractors alike. The two tests are FM 

Standard 4470 and UL580. Neither of these tests correlated with wind speed 

as thought to be.  

 

2. FM4470: In this test, the specimen is attached to the test apparatus according 

to the manufacturerôs particular attachment specification. Positive air pressure 

is exerted on the sample from the underside of the apparatus (to simulate 

uplift). 

The test pressure starts at 30 psf and maintained for one minute. If the sample 

can withstand the full minute, the pressure is increased by 15 psf. The test 

continues with increase of pressure by 15 psf for each additional minute until 

the membrane split or snap.  

If the membrane can withstand a 60 psf load/pressure for 1 minute, the system 

will receive a rating of FM-60. Thus FM-90 means the membrane can 

withstand a 90 psf load/pressure for 1 minute. 

However, FM throws in a safety factor of 2. That means FM-60 is approved 

for use in uplift design of up to 30 psf. Likewise, FM-90 is approved for use in 

uplift design of up to 45 psf. 

The ñIò in FM I-60 is not an ñIò but a Roman Numeral ñ1.ò This ñ1ò or ñIò 

means the membrane also passed other tests including fire resistance. 

 

3. UL 580: The test by UL is for wind resistance only and issues ratings as Class 

30, 60 and 90.  

To receive a Class 30 rating, the membrane must remain intact for 80 minutes 

period at specific positive, negative and oscillating pressures. 
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For Class 60 rating, an additional 80 minutes (total 160 minutes) of test as in 

Class 30 is carried out. 

For Class 90 rating, an additional 80 minutes (total 240 minutes) of test as in 

Class 60 is carried out. 

 

4. Ballasted type roofing is not encouraged due to the fact that loose laid ballast 

becomes missiles in high wind condition which translate to more liability for 

the State. It is also difficult to inspect and maintain and may be costly to 

repair. Displaced ballast may not be evenly distributed after repair thus 

exposing sections of the roofing membrane to UV light. Should the owner 

have a strong desire to utilize this system, a concrete paver system is 

preferred. 
 

 
Picture 10 ï Ballasted roof with washed or blown ballast exposing roofing membrane 
 

D. Design Loads 
 

1. Wind Loads for structural design are in Chapter 16 NCSBC. 

Note: Add 10 mph to the appropriate velocity for State facilities. The State 

Building Code is based on a 50 year occurrence and the State underwriters 

prefer a 100 year occurrence. 

 

2. Live Loads for structural design are in in Chapter 16 NCSBC. 

 

3. Dead Loads for structural design shall be increased by 10 psf to cover future 

increases in actual dead loads. See ñRoof Add-Onò items below. 

 

11. Light ning Protection 

 

A. Lightning protection systems are not required by the Building Code. 
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B. The installation of lightning protection system is an Ownerôs option that is worth 
consideration. New system shall comply with the NEC and NFPA. Existing 

lightning system should be replaced and/or upgraded in conjunction with roof 

replacement. Installation of components require the supervision of a qualified 

lightning protection contractor. Components that penetrate any portion of the roof 

structure should be adequately flashed. Recertification programs are available 

from Underwriters Laboratories (UL) and Lightning Protection Institute (LPI). 

 

12. Construction Details 

 

There are numerous typical conditions on a roof and numerous conditions unique to 

the roof. It is not the intent of these criteria to cover all conditions but to point out 

some of the common errors that are repeated on State roofing projects.  

 

Designer should be aware, reproducing details from standards and manufacturers 

standards or referencing all details to standards are not acceptable. It may be in 

violation of ñGS.133-2 Drawings of Plans by Material Furnisher Prohibitedò. Roofing 

details must be drawn to scale and be project specific. 

  

A. Metal Coping  
 

1. The horizontal top surface of the roof parapet is vulnerable to water 

penetration if not properly built. A piece of roofing underlayment or roofing 

membrane shall be placed on top of the wood block prior to installing the 

metal coping.  

The addition of this piece of underlayment or roofing membrane is vital in 

preventing water intrusion into the cavity of the cavity wall. 

 

 
Picture 11 ï The wall cavity must be protected from water intrusion. 
 
































































































