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Roofing.

The roof is the first line of defense against the weather, precipitation (rain, hail or snow), 
the sun and thermal transmission (both in and out of the dwelling). Roofs are subjected to 
extreme heat and cold and so its surface must withstand a wide temperature swing.

Roof Groups: Steep and low-slope roofs.

(A) Steep roofs.

The advantages of a steep roof is that it 
drains quickly and thus there is less 
opportunity for gravity or wind to push the 
water through the roofing material. This is an 
advantage for the use of inexpensive, small 
roof units, such as shingles, that are easy to 
handle and install, they accommodate 
thermal expansion and contraction structural 
movements, they vent water vapor easily and 
are visibly aesthetical.



(B) Low slope roofs.

Low-slope roofs have the advantage that they can inexpensively cover a large horizontal 
surfaces compared to steep roofs. Because low slope roofs typically have simpler 
geometries, they are often less expensive, and can serve in other functions, such as patios, 
decks, parking for automobiles, etc.

Their main disadvantage is that water drains slowly, and thus increases the opportunity for 
leaking into the structure; any slight structural movement may tear the roof membrane; a 
minor intrusion of moisture (for example, during construction) can lead to water vapor 
blisters that will rupture the membrane, etc.



The components of a low-slope roof from the bottom up are,

1) start with the structural support, the roof deck;
2) place the thermal insulation;
3) cover with the vapor retarder;
4) lay the roof membrane;
5) spread the roof ballast (as a protection);
6) add drainage components (scuppers, gutters, etc.) and
7) add flashing components.

1) The roof deck.1) The roof deck.

The deck materials of the roof range from plywood, steel sheeting to concrete slabs. 

The performance requirements of the flat roof are,
- to support the loads upon the roof,
- to resist wind uplift forces,
- sloped for positive drainage, 
- to support any expansion and contraction of the roof ’s structure,
- provide a smooth and clean surface, and be
- thoroughly dry prior to the membrane placement.



2) The thermal insulation.

The function of the thermal insulation is to resist the transfer of heat. The location of the 
insulation can be in one of these three places:

1) Below the deck, usually with fibrous batts that are hung from the roof supports;
2) Between the deck and the roofing membrane. This is usually the most common 
location. It is used to support the roof membrane. This location calls for a rigid panel or 
a lightweight concrete panel. This method must be cautious against water penetration 
trapped beneath the membrane, and two precautions in cold climates: a vapor barrier 
and an insulation ventilation.
3) Above the membrane has the advantage of protecting it from extreme temperatures. 
When the membrane is on the warm side of the thermal insulation, it must be protected 
from blistering. When using a rigid insulation (adhered or mechanically attached), it from blistering. When using a rigid insulation (adhered or mechanically attached), it 
must retain its insulating value even when wet, and must not decay or deteriorate. A 
gravel ballast is required to protect it from direct sunlight.



This rigid roof thermal insulation is being placed over a metal decking and mechanically 
fastened to decking.



3) The vapor retarder.

The purpose of the retarder is to prevent the transmission of water vapor through the roof. 
Its location is generally below the insulation. The most common material is hot bituminous 
mopped felts. Notice below the roof vent and the rigid insulation and vapor retarder around 
it.



4) Roof membranes.

There are three categories of roof membranes,

- Built-up roof (BUR) membranes,
- Single-ply roof membranes, and
- Fluid applied roof membranes.

Built-up roof membrane (BUR).

This type of membrane consists of multiple plies of asphalt-impregnated felts bedded in 
bitumen (see the next three slides). The felts are laid in hot asphalt (or coal tar), with 
overlapping layers to forms a “ laminated”  membrane, typically 2 to 4 plies thick.



The asphalt felt rolls.



The membrane felts are laid and ‘hot-mopped’ with tar to stick to the insulation boards.



Kettle for heating the bitumen Kettle for heating the bitumen 
and pumping it up to the roof.



Single-Ply roof membranes.

These membranes are sheet materials that are applied to the roof in a single layer, through,

- Adhesives, or
- Ballast weight, or
- Concealed fasteners.

The membranes are commonly thermoplastics, which may be softened and joined by heat 
or solvent welding. Polyvinyl Chloride (PVC) is widely used, as are polymer-modified 
bitumen, PVC alloys, etc. These materials are thermosetting, so that they can not be 
softened, but rather must be joined by adhesives or pressure sensitive tapes. The most softened, but rather must be joined by adhesives or pressure sensitive tapes. The most 
widely used tapes are EPDM, Neoprene, CPE, etc.

The following slides are from a roofing operations of a 47,000 sf single story retail facility.

The roof system consists of, from the bottom up, a metal deck, rigid insulation, a 
thermoplastic membrane, with the sheets mechanically fastened to the structure and the 
seams welded, and flashings.



2”  rigid insulation panels
mechanically fastened

Metal deck welded to the structure



Insulation fastener



An insulation fastener that penetrates through the insulation into the metal deck.



Roof membrane rolls.



Lap markings

Fastener locations



A single-ply membrane being rolled out.



The single-ply membrane has been rolled out and its leading edge attached.



A membrane mechanical fastener penetrates the insulation and anchors to the metal deck.



The membrane overlap



A single-ply membrane welding machine used to weld the seams.



Lap welded; notice the difference
to over here.



Membrane flashing at curbs and ventilation outlets.



Fluid-applied membranes.

Fluid applied membranes are applied with a roller or spray gun and cure to form a rubbery 
membrane. They are ideal for roofs with complex shapes that are difficult to cover by 
conventional means, such as domes and shells.

5) Ballast and traffic decks.

The usual ballast material is a gravel aggregate, pre-cast concrete blocks or pavers. Their 
function is to hold down the membrane, protect it from ultraviolet light and from physical 
wear. It is commonly installed over membranes for walks, terraces, drives, etc.wear. It is commonly installed over membranes for walks, terraces, drives, etc.

6) Flashings.

Flashings are usually metallic sheets that are used to direct water (and water vapor) away 
from the membrane.

There are many types of flashings, and a few examples are shown in the following slides.



Roof edge flashing.



Building’s expansion joint flashing.



Flashing for an area divider.



Flashing for a parapet.



A roof drain.



Flashing for a roof penetration – a vent.



Steep roofs.

Steep roofs are defined as those with a pitch of 3:12 (25%) or greater. This notation 3:12 
means, 3 inches in rise to a horizontal distance of 12 inches.

There are three categories of steep roofs:
- Thatched
- Shingled
- Architectural sheet metal.

Most steep roofs have a plywood or OSB deck. Upon the deck is applied the insulation and Most steep roofs have a plywood or OSB deck. Upon the deck is applied the insulation and 
the vapor retarder, although it is very common to apply these two below the roof decking.

Shingled roofs.

Shingles are applied to the roof in small units and in overlapping layers with staggered 
vertical joints. The common materials are,

- Wood (shingles and shakes),
- Asphalt,
- Slates,
- Clay tiles and concrete tiles.



These cedar shakes have been split rather than sawn, hence their random sizes. Cedar is one of 
the most resistant woods, and are moderately expensive. However, their fire resistance is low.



Asphalt shingles are die-cut from sheets of asphalt-impregnated felt faced with mineral 
granules. Their typical size are 12”  x 36” .



A slate roofing with copper flashing.



These slate shingles have predrilled holes so the nail can hold them without shattering.



Clay tiles: Spanish barrel type.
They are also pre-holed.



A concrete tile roof.



On steep roofs, the asphalt felt membrane is installed to the deck pr ior to the 
installation of the shingles.



Packages of asphalt shingles

Roofing felt

Shingles are laid from the eave upward



Ridge treatment and valley flashing.



Architectural sheet metal roofing is typically thin sheets of 
aluminum or galvanized steel, coated with a polymer ic plastic 
available in var ious colors. The seams are raised inter locking 

edges with concealed or exposed fasteners with rubber washers.



A lead coated copper roof.



Roofing and Building codes.

Roofs are classified based upon their “Flame Spread”  resistance as follows:

Class A: effective against severe fire exposure. These are typically, slate, concrete and 
clay tiles, asphalt shingles with glass felts and most built-up and single ply roofs.

Class B: effective against moderate fire exposure. These are many of the built-up and 
single ply, metal and asphalt shingle roofs sitting upon organic felts.

Class C: effective against light fire exposure. These are fire retardant wood shingles Class C: effective against light fire exposure. These are fire retardant wood shingles 
and shakes.


