
O
n a daily basis, owners con­
tact consultants to seek 
assistance with both simple 
and complex roof problems. 
What moves a problem from 
the run-of-the-mill category 

to the very difficult category? Here are some 
types of problems consid­
ered challenging: 

•	 Bad roof decks – 
steel, concrete, gyp­
sum, structural ce­
ment fiber, etc. 

•	 Large quantities of 
penetrations and/ 
or equipment, pip­
ing, etc. 

•	 Multiple, different, 
adjacent roof eleva­
tions 

•	 Curved roofs. 
•	 Drainage issues 

that require chang­
ing the direction of 
slope. 

•	 Desire to change 
the look of the 
building. 

•	 Building additions 
that conflict with 
good roofing prac­
tices. 

This article will explore the problems 
outlined above and the various solutions 
used to solve them. [Editor’s Note: The sec­
ond part of this article, to be published in an 
upcoming issue of Interface, will explore var­
ious solutions to the problems outlined here­
in.] 

Portions of this steel roof deck are being replaced. 
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ROOF DECKS 
Roof decks provide attachment and sup­

port for many types of systems. A struc­
turally suspect deck that is damaged or 
deteriorated might require expensive repair 
or even replacement. Disruption and risk to 
business operations are prime considera­

tions when deck repair or 
replacement is required. 
Roof decks come in a 
multitude of materials 
and configurations, each 
with its own features and 
potential problems. 

The criteria for choos­
ing a roof deck can in­
clude: structural strength 
(ability to span distances 
while carrying load), com­
patibility with the roof 
system, building usage, 
fire rating, acoustics, ap­
pearance, and numerous 
other factors. 

Steel Deck 
Steel decks are very 

common in building con­
struction. Galvanized or 
painted steel coil, typical­
ly 22-gage, is rolled into 
different shapes designat­
ed as types B, F, and NS 
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roof decks. Similar profiles can be made 
from aluminum or stainless steel. The steel 
decks are available in several depths, 
including 1-1/2 or 3 inches deep. Typically, 
the required span and the applied design 
loads (dead, live, snow, wind, etc.) deter­
mine the depth and gauge of the deck to be 
used for a particular application. Steel 
decks are commonly welded to the support­
ing structural members such as bar joists 
but can also be attached using screw or 
powder-actuated fasteners. 

Common steel roof deck profiles.
 

Wood Deck 
Wood products such as plywood, OSB 

(oriented strand board), and planks are 
used as roof decks. Plywood is manufac­
tured from thin sheets of cross-laminated 
veneer, bonded under heat and pressure 
with strong adhesives. OSB is manufac­
tured from waterproof heat-cured adhesives 
and rectangular shaped wood strands that 
are arranged in cross-oriented layers. Wood 
planks are solid lumber units. 

Concrete Deck 
Concrete is a composite material that 

consists of a binding medium (Portland 
hydraulic cement and water) mixed with 
fine aggregate (typically sand) and coarse 
aggregate (typically gravel). A concrete deck 
can be a structural or an insulating assem­
bly screeded to provide slope. Concrete 
decks can be factory-manufactured (pre­
cast planks) or site-manufactured. A site-
manufactured concrete deck can be placed 
into removable or permanently affixed steel 
or wood forms. 

Gypsum Deck 
Gypsum (hydrated calcium sulfate) is a 

common mineral that has excellent fire 
resistance properties. Gypsum deck is 
made with a series of steel bulb-tees spaced 
at 24 to 32 inches on center, between which 
a formboard is placed. A galvanized steel 
wire mesh is draped over the bulb-tees. 
Fast-setting gypsum slurry is then poured 
on the formboards to a minimum thickness 

of two inches, entirely covering the bulb-
tees. 

Cement Wood Fiber Deck 
Using aspen wood fibers bonded with 

inorganic Portland hydraulic cement, 
planks two to three inches thick and nomi­
nally 24, 32, or 48 inches wide are formed. 
This product, when used as an exposed roof 
deck, can provide an acoustical-textured 
interior finish and is commonly used in 
schools and recreational facilities. The 
planks can be supported by a series of steel 
bulb-tees that span between the secondary 
support structural members, or the planks 
can be supported by the secondary support 
structural members and span across those 
members. 

All of these decks are typically used as a 
structural component of a building system, 
supporting the roof, carrying the imposed 
vertical loads, and providing a wind-bracing 
(shear) diaphragm. When the roof deck 
deteriorates, this can cause structural 

This steel roof deck has numerous holes created by severe corrosion.
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problems because the deck is no longer able 
to carry the intended vertical and dia­
phragm loads. The majority of roof deck 
problems are caused by moisture infiltration. 

ROOF PENETRATIONS 
Roof penetrations can cause installation 

and weathertightness problems for any type 
of roof. When penetrations become numer­
ous and close together, it becomes difficult, 
if not impossible, for even experienced 
crews to successfully install any roof sys­
tem. Some industrial plants have equip­
ment, piping, and other obstructions so 
numerous that proper installation tech­
niques are very difficult to follow. 

It logically follows that these same 
industrial plants with extraordinary quanti­
ties of rooftop equipment are the most intol­
erant to roof leaks. The ongoing challenge is 
that rooftop equipment, piping, etc., are 
moved, added, or eliminated frequently. 

DIFFERENT ROOF ELEVATIONS 
Adjacent roof elevation changes and 

unusually shaped roofs create areas for 

snowdrift and water accumulation, difficult 
roof flashing problems, wall area for mois­
ture infiltration problems, and challenges 
for maintaining rooftop equipment. Eleva­
tion and slope changes not only create a 
large amount of flashing, but also concen­
trate movement and stresses in the roof 
planes at the adjoining slope and elevation 
changes. 

CURVED ROOFS 
Curved roofs present a unique chal­

lenge. The slope varies from dead flat at the 
highest point to, in many cases, a very steep 
slope at the low edge. Few roof materials 
can be used on non-linear surfaces and 
both steep and low slopes. Curved roofs can 
also present appearance issues, which fur­
ther limits the choice in systems. Multiple, 
adjacent, curved roofs create large valleys 
where snow, ice, and water can infiltrate, 
causing long-term roof, wall, and structural 
problems. These problems can be expensive 
to correct and disruptive to occupants. 

DRAINAGE ISSUES 
In some cases, the original drainage de­

sign for a building becomes non-functional, 
disabled, undesirable, or the cause of roof 
problems. This could happen for many rea­
sons. A new building on an adjacent prop­
erty, particularly with a zero lot line set­
back, can cause an existing property to 
restrict runoff to that property. Interior 
drains can become islands as the roof areas 
around the drains sag, settle, and deflect. 
Problems with interior drains and plumbing 
can create a desire to eliminate this type of 
system. Interior drainage systems in combi­
nation with parapet walls can create the 
potential for structural overload when 
drains become blocked. Interior drain pip­
ing can leak, causing interior finish dam­
age, mold growth, and structural damage. 

BUILDING APPEARANCE 
Many business owners desire an updat­

ed appearance for their place of business to 
compete with businesses located in new 
facilities. In some cases, flat roofs are elim­
inated and a steep-pitched architectural 

The roof of a beef processing plant with numerous roof penetrations and obstructions. 
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roof is created. This update serves multiple purposes. The 
steep roof creates curb appeal for the business and also elimi­
nates a problem low-slope roof with interior drains. 

BUILDING ADDITIONS 
When building additions are constructed, consideration is 

rarely given to good drainage or flashing design. Roof problem 
areas are sometimes created, such as valleys between build­
ings, steps in elevation, and different adjacent roof materials. 

Structural issues can arise due to accumulated snow, ice, 
and water on roofs. Water weighs 62.4 lbs. per cubic foot or 5.2 
lbs. per sq. foot per inch of water. The accumulation of as little 
as four inches of water adds almost 21 psf of load to a build­
ing. Building additions are a primary cause of roof problems 

Adjacent curved roofs create 
valleys for moisture 
infiltration and parapet wall 
problems. 

This roof drain is blocked with plant growth and sediment.
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Flat roof being retrofitted with a sloped standing seam metal roof. 

Below: These multiple adjacent metal 
buildings created leaking valley problems. 

Raymond K. Heisey, Jr., PE, RRC 

because they create areas for snow, ice, and 
water accumulation. Underground storm-
sewer piping may not be designed to carry 
added water from a building expansion. 

Next month, in Part 2, various solutions to 
the challenging roof problems reviewed will 
be presented in the conclusion to “Solving 
Difficult Roof Problems.” 
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