
55

The designer must decide whether to build a hot (unventilated)
or a cold (ventilated) roof. This decision is usually based on the like-
lihood of snow building up on the roof during the course of the win-
ter. If snow will accumulate, then a cold roof is in order. Snow
build-up insulates the roof, causing snow near the roof surface to
melt from the heat of the building. This melted snow runs down the
roof and refreezes at the edge, forming ice dams. These dams cause
water to back up underneath the shingles. The solution is to provide
ventilation in the attic, so heat from the building does not melt the
snow.

The decision to ventilate or not to ventilate the attic or roof must
be based on which strategy is most likely to contribute to the longev-
ity of the building. Once the air/vapor retarder on the warm side of
the ceiling and insulation is so nearly perfect that heat, air, and mois-
ture leaks from within are no longer a concern, then the major con-
sideration should be whether or not ice damming can be caused by
snow build-up on the roof. If the building is on a site exposed to
high winds and no snow is likely to accumulate on the roof, an air-
tight hot roof may be desirable. A number of snow-resistant venti-
lated roof designs have been experimented with over the years with
varying degrees of success. Whatever design you choose, keep in
mind that an attic full of snow will not last long.

In areas where wind-blown snow or rain could be driven into the
roof cavity, a hot roof may be required, but it must be tightly sealed.
Roofs must be designed to accommodate snow loads and be securely
anchored to resist wind and seismic loads.

Attics and Roofs

Hot Roof vs.
Cold Roof
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Snow

Water Building Up Behind Ice Dam

May Leak Under Shingles or Over

Flashing Into Roof Cavity
No Ventilation of Roof

Cavity if Rafters are Filled

With Insulation
Surface Temperature of

Roof Deck May Rise Above

Freezing as Depth of

Snow Increases

Compacted Snow

Water

Ice Dam

Water Trapped in Roof Cavity

May Eventually Cause Plywood

Deck to Delaminate and Cause

Decay of Rafters

Water Leaking Into Roof Cavity

May Eventually Seep Through the

Vapor Retarder and Stain Ceiling

Formation of Ice Dams
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Shed Peak With Soffit Shed Peak Without Soffit

Shed Roof At Wall Shed Peak: No Overhang

Eave Without Soffit Eave With Soffit

Providing Ventilation for a Cold Cathedral Ceiling Roof
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Single Rafter

Peak Vent Roofing on Felt

on Sheathing

Air Space

Eave Vent
Insulation

Vapor Retarder

Ceiling Finish

Scissor Truss

Flat Truss 

Roofing on Felt

on Sheathing
Eave Vent

Eave Vent

Insulation

Advanced Truss Allows Full

Insulation Depth Over Walls
Standard Truss

Compresses Insulation

Ridge Vent or Roof Jacks

Roof Truss

Insulation

Vapor Retarder

Ceiling Finish

Roofing on Felt on Sheathing

Air Space

Truss Rafter

Soffit Vent

Peak Vent

Framing for Vaulted Ceilings
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(Sub)Standard Framing

Advanced Framing

(Sub)Standard Truss

Batt or Blown-in Insulation
Baffling to Prevent Insulation

From Blocking Ventilation

Standard Truss

Batt or Blown-in Insulation

Baffling to Prevent Insulation

From Blocking Ventilation

Stack Rigid Insulation

to Equal R-40

Batt or Blown-in

Insulation

Cantilevered or

Arctic Truss

Solid Blocking

Between Trusses

Batt or Blown-in

Insulation

Baffling to Prevent

Insulation From

Blocking Ventilation

Solid Blocking

Between Trusses

Raised Heel Truss

Insulation Near Walls is Compressed



60

Advanced Framing

Using Rafters

(Note: Structural
engineering may be
required for rafter-
to- ceiling joist tie)

2-by-10

R-49 (20 inches)

Provide Vapor Retarder

R-11 (31/2 inches)

R-38 High Density (10 1/4 to 10 1/2 inches)

Note: Point Load Rafter

Over Studs or Use

Double Plates

2-by-6

2-by-4

Cap Shingle

Continuous Ridge Vent

Over Roofing

Roofing

Sheathing

Eave Vent

Maintain Minimum Air Space

Required by Vent Manufacturer

Continuous Ridge Vent Over Attic


