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INTRODUCTION
Flexible non-wood roof covering materials may ridge 
or buckle under certain conditions. This ridging or 
“picture framing” as it is sometimes called, is usually 
noticed at certain times of the day or under conditions 
of low sun elevation such as occurs in the spring or 
fall. This is a phenomenon influenced by the change 
in the style, weight, and composition of roof shingles. 
It does not occur when using heavy weight shingles 
and proper construction practices are followed.

Under certain conditions of moisture or temperature 
in the area or attic space beneath the roof surface, 
the roof structure including the roof deck may move. 
Ridging will then occur over joints in the roof deck 
sheathing, or over a truss upper chord due to the ex-
pansion of the chord.

Buckling or the wavy appearance of a roof may also be 
due to uneven upper truss chords, inadequate sheath-
ing thickness without blocked edges, or improper in-
stallation of sheathing panels. Occasionally buckling 
or ridging may also be caused by the improper selec-
tion or application of roof flashing.

When using OSB panels, roof shingle ridging can be 
avoided by careful selection of roof covering mate-
rials, attention to roof construction details and good 
ventilation practices.

The following suggestions may be useful.

1. Panel Storage
Like all wood products, OSB and waferboard are affect-
ed by major changes in humidity or direct exposure to 
moisture. Store panels on at least three sticks or bunks 
off the ground and if stored outside, lightly cover with 
tarps or plastic, leaving room for air circulation around 
panels. OSB like waferboard is made with water proof 
and boil proof adhesives and weather will not affect its 
structural properties; however like all wood products,  
for appearance purposes, it should be kept reason-
ably dry and clean. 

2. Roof Sheathing Installation
Select the correct thickness or span rating for the ap-
plication. Make sure the rafters or upper truss chords 
are in alignment, even and straight. Curved, twisted 
and uneven rafters and upper chords adversely af-
fect the finished roof appearance. Block truss chords 
if necessary to prevent further twisting. Panels must 
be installed texture side up across the supports and 
stagger end joints at least two support spaces. Leave 
a 3mm (1/8”) gap at panel edges and ends and sup-
port long edges with blocking or clips as specified. 
Panel and joints must be over supports.

When nailing or stapling OSB or other sheathing pan-
els to the roof supports, it is important to stand over 
the supports, otherwise some unevenness may be 
built into the roof. 

Fasten panels with 63mm (8d) common or deformed 
shank nails at 150mm (6”) o.c. around perimeter and 
300mm (12”) o.c. along intermediate framing.

3. Ventilation
Recent increases in insulation requirements and en-
ergy efficient building design have placed increased 
demands on ventilation of the space below the roof 
structure or attic. This space may collect significant 
amounts of moisture vapour from the drying out and 
curing of building materials as well as moisture va-
pour from the living space, due to cooking, washing, 
showers, and humidification equipment, which es-
capes to the attic through improperly sealed open-
ings in the vapour barrier. This moisture vapour 
will affect all wood roof components causing some  
movement. 

As well, the vapour may condense quickly on the un-
derside of roof sheathing panels during cold weather 
and periods of rapid change in outside air tempera-
ture such as in the spring and fall. 
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Performance of OSB
The SBA along with other wood industry associations, inspected a number of severely damaged residential areas in 
order to assess the performance of OSB and other wood products.  John Lowood, professional engineer and then 
president of the SBA personally toured the damaged areas, which contained homes with either plywood or OSB roof 
sheathing.  He reported that “OSB panels performed equally well as plywood panels in all instances.  The main cause 
of roof failure was inadequate fastening of sheathing panels to truss chords and the lack of bracing at gable ends”.

The inspection confirmed that there was no difference in the structural performance of OSB and plywood roof sheath-
ing panels.  Sheathing fasteners failed in either pull “through” or pull “out”, however, pull out was the primary mode 
of failure.  Similarly the type of roof sheathing used made no difference in the performance of the roof covering mate-
rial.  Roof tile was attached with small dabs of mortar instead of being fully bedded.  In other cases barrel tiles were 
laid on roofs and held by gravity or only one nail. Asphalt shingles were of the lightweight fiberglass type affixed with 
two or three staples instead of the six required.  The thin shingles with minimal tear resistance tore free due to staple 
crown pull through while tiles were simply lifted off the roof by wind action.

With the assistance of other investigators, SBA measured fastener spacing on panels blown off the roofs and fastener 
locations on truss top chords.  The spacing ranged from 6” to 12” at panel edges and 12” to 27” in the panels interior, 
well over the code approved limits.  It was also observed that the rake overhang on gable ends was butt joined to the 
gable truss.  In cases of failure, the roof sheathing panels were well fastened to the overhang fascia, however there 
were very few fasteners holding the sheathing to the gable end truss.  Under wind action, these perimeter roof panels 
were pulled off causing the gable end to collapse inward and progressively collapsing the adjacent unbraced trusses.

Other observations made during the inspection were failures at the gable and gable-to-end wall connection due to in-
adequate lateral support at the ceiling level; failure of building end walls due to hurricane straps attached to sheathing 
panels and not framing members; rupture of ceiling membranes when gypsum panels were attached to lightweight 
steel channels; loss of sliding glass doors precipitating the blow-off of poorly attached roof sheathing due to the sud-
den increase in the internal pressure of the building.

The Florida Building Code
The 2004 edition of the consolidated Florida Building Code allows the use of OSB as wall “storm” sheathing as  
follows:

“Exterior stud walls shall be sheathed to resist the racking load of wind as set forth in Section 1620 and the concen-
trated loads that result from hurricane-generated wind-borne debris as set forth in Section 1626 of this code and shall 
be a minimum 19/32 inch (15 mm) plywood or Product Approved structural panel, rated Exposure 1 and shall be ap-
plied to studs spaced not more than 16 inches (406 mm) on center.  Wall sheathing shall be continuous over three or 
more supports and shall be nailed to such supports with 8d common nails.  Nail spacing shall not exceed 6 inches (152 
mm) on center at panel edges and all intermediate supports, and shall be 4 inches (102 mm) on center at corner studs, 
in all cases.  When siding such as shingles is nailed only to plywood or Product Approved structural panel sheathing, 
the panels shall be applied with face grain across studs.”

OSB has statewide product approval in Florida via reference to US DOC PS 2, Performance Standard for Wood-Based 
Structural-Use Panels.  However stricter ordinances may be in place in certain jurisdictions.  Please consult with the 
local Building Department before specifying.

Conclusions
Following the various site inspections, there was general agreement among the investiga-
tors from APA - The Engineered Wood Association, the Structural Board Association, the Wind  
Engineering Research Council and the University of Florida. They concluded that residential structures 
constructed of masonry and/or framing performed well in Hurricane Andrew, regardless of the mate-
rial used, if sufficient attention was given to the prescriptive provisions of the existing South Florida  
Building Code.
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Oriented Strand Board or OSB is a popular structural wood building panel manufactured from small diameter logs 
of southern pine, aspen or other hardwood species in modern, highly automated plants located throughout North 
America. OSB panels are solid, uniform, strong and without the defects common to other wood structural panels.  OSB 
is fast becoming the structural panel of choice by building professionals for roof, wall and floor sheathing applications 
in residential and low rise commercial construction.

Like plywood, OSB is a performance rated structural use panel tested and certified by third party agencies such as APA, 
TECO or other accredited agencies to meet the requirements of  US DOC Standard PS 2.  As a performance rated panel, 
OSB provides the same span ratings and Exposure 1 durability as plywood of the similar panel thickness.

OSB has been accepted for the same sheathing uses as plywood by building code authorities and building officials 
since the early 1980’s.  This acceptance was initially through individual manufacturers’ listings with a National Evalu-
ation Service Report and later as a generic product report under NER 108 or 133.

The South Florida Building Code
In June 1988, the Product Control Supervisor for the Building Department of Miami-Dade County, Florida approved 
the use of performance rated panels covered by NER 108 under Section 204 of the South Florida Building Code on 
Alternate Materials and Types of Construction. 

Similar to other building codes, the SFBC sets out fastener spacing and size requirements for structural panels installed 
on supports at 24 inches on center.  The requirements were for 6d (2 inch) nails or equivalent spaced at maximum 6 
inch on center at panel edges, and  12 inch in the panel interior. For panels over 1/2 inch thickness 8d nails (2 1/2 inch) 
were required.  This pattern was developed through testing and experience as being effective in holding the panels on 
the trusses, developing diaphragm action between the trusses and providing bracing component to the upper truss 
chords.

Hurricane Andrew
Hurricane Andrew tested the effectiveness of the SFBC in 1992.  Andrew was a class 4 Hurricane that originated in the 
Cape Verde area of the tropical North Atlantic Ocean.  It wrought unprecedented damage along a path through the 
northwestern Bahamas, the southern Florida peninsula and south-central Louisiana between August 22 and 25.  The 
hurricane struck southern Miami-Dade County, Florida with violent winds and storm surges resulting in the loss of 30 
lives and leaving over 250,000 people homeless.  Damage estimates were as high as 30 billion dollars to residences, 
commercial and institutional buildings.

The aftermath of the storm drew the attention of many organizations, which sent expert teams to investigate the dam-
age and determine the principle reasons for the destruction.  Hurricane Andrew was not selective in its fury: it severely 
damaged or destroyed buildings of wood frame, concrete block, reinforced concrete and steel construction.  Most 
severely damaged were mobile homes, industrial buildings and residential subdivisions on the south edge of Miami-
Dade County, where new developments were unsheltered from the full force of the storm.

Reacting to the severe damage to roof structures and the loss of roof covering, the Miami-Dade County Board of 
County Commissioners enacted an emergency ordinance effectively banning certain materials including OSB roof 
sheathing and building practices such as the use of staples from new construction or repair.  The ordinance continues 
to be in effect to this day.
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Radiant barriers are occasionally installed in attic 
spaces to improve the efficiency of heating and cool-
ing systems. If improperly installed, radiant barriers 
can trap the moisture in the sheathing panel, increas-
ing its expansion.

In order to minimize the impact of moisture build-up 
in attic spaces it is essential that adequate ventilation 
be installed with 50% of the ventilation at the roof 
ridge and 50% at the soffit area. Use baffles to make 
sure that insulation does not block ventilation open-
ings especially along the eaves and between truss 
chords. Building codes specify that the minimum 
unobstructed vent area equal not less than 1/300 of 
the total insulated ceiling area if a maximum 1 perm 
vapour retarder is installed on the warm side of the 
ceiling insulation. Otherwise the free vent area must 
equal not less than 1/150 of the insulated area.

4. Vapour Barrier
Building codes require a vapour barrier and may re-
quire an air barrier on the warm side of the ceiling 
below the insulation to minimize the amount of mois-
ture passing into the attic from the living areas. The 
access hatch must be sealed with a tight fitting gasket 
and insulated to maintain the integrity of the vapour 
barrier. Make sure the attic access door is in place as 
soon as the roof is shingled and the vapour barrier is 
installed.

5. Shingle Storage
Like roof sheathing, proper storage of shingles prior 
to application will enhance the appearance of the 
finished roof. Follow shingle manufacturer’s instruc-
tions, but at all times shingles should be stored level 
and flat and off the ground. Cover bundles lightly with 
tarps or plastic film and protect piles from direct sun-
light. 

5.3.2 Prevention of Ice Damming
Ice damming occurs in extreme cold climates and is 
due to heat transfer from the attic space to the shin-
gles melting the snow during the day time period.  
At night, the snow melt freezes.  Repeated cycles of 
freeze/thaw cause a ridge of ice trapping the snow 
melt as it flows down the roof.  The snow melt backs 
up under shingles and soaks the sheathing.   Rain 
storms can also threaten the integrity of sloped roofs.  
The effect of ice dams and wind driven rain can be 
substantial from stained walls or ceilings to severe 
water damage. 

A continuous underlayment of ice and water self-ad-
hering protective membrane or other heavy water-
proofing material must be installed from the edge 
of the exterior wall 900mm (3’) up the roof under 
the shingles to protect the roof sheathing and in all 
other critical zones where roof leaks commonly occur  
(Consult with the membrane manufacturer for proper 
installation).




