
ne of the most popular ways 
to open the dark, cramped 
upper level of a house is to build 
one or more dormers. From 

a homeowner’s point of view, these small 
additions can increase curb appeal and create 
more-hospitable living space in the top level 
of a house. From a builder’s point of view, 
dormers concentrate almost all aspects of 
residential framing into one small package 
(drawing, facing page). Like any building 

assembling components on the ground and cutting the roof at the last 
minute provide a low-stress route to a high-value remodeling project
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Doghouse DormersDoghouse Dormers
Framing from the ground up

BY RICK ARNOLD

project, the success of constructing dormers 
depends on precise calculations, careful plan-
ning, and some smart assembly work. Trust 
me, the last thing you want is to be on the 
roof trying to figure out why the wing wall 
won’t fit while a rain cloud hovers overhead, 
waiting to take advantage of that big hole in 
the roof.

Over the years, I’ve built a number of dor-
mers, improving the process each time. I’ve 
finally settled on a system that enables me to 

O
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A doghouse dormer is 
a great way to open 
up an attic and add 
light to a relatively 
dark area, but don’t 
get carried away with 
size. If the dormer is 
too big, it will look 
out of scale with the 
rest of the house. 
The front wall of the 

dormer should be just 
large enough to fit the 
window (ideally, smaller 
than the windows on 
the lower levels of 
the house) and should 
leave just enough 
room for proper flash-
ing where it joins 
the main roof. Also, a 
well-proportioned dor-
mer sits beneath the 
line of the main-roof 
ridge and is set back 
from the facade of 
the house. For more 
about dormer-design 
details, see FHB #181, 
pp. 124-128. 
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Dormers 
look difficult 
to frame because 
of the angled sidewalls 
and all the beveled cuts 
they require. But you’re actually 
dealing with a series of triangles, 
so most of the calculations can be 
made by getting measurements for two 
sides of a triangle and solving for the third (the 
Pythagorean theorem: a² + b² = c² ).

A doghouse dormer 
concentrates almost all 
aspects of residential 
framing into one 
small package. The 
foundation for this 
rooftop addition 
consists of LVL trimmer 
rafters that extend 
from the main-roof 
ridge to the top of 
the house’s wall and 
headers that span 
between trimmers. 
The window’s rough 
opening is centered in 
the dormer’s front wall. 

To make things easier, construction 
calculators allow you to work with quantities 
and components that you encounter on 
the job site. Measurements are entered in 
feet and inches; labeled keys enable you to 
input and calculate rise, run, pitch, and other 
useful dimensions. It’s much faster than 
relying on longhand equations. Construction 
calculators are available at most hardware 
stores and lumberyards, or through online 
sources like www.calculated.com. Prices 
start around $30.

a² + b² = c² ).

To make things easier, construction 
calculators allow you to work with quantities 
and components that you encounter on 
the job site. Measurements are entered in 
feet and inches; labeled keys enable you to 
input and calculate rise, run, pitch, and other 
useful dimensions. It’s much faster than 
relying on longhand equations. Construction 
calculators are available at most hardware 
stores and lumberyards, or through online 
sources like www.calculated.com. Prices 
start around $30.

I T ’S  L IKE 
BUILDING 
A SMALL 
HOUSE WITH 
ANGLED 
WALLS

A CONSTRUCTION CALCULATOR HELPS 
TO MINIMIZE THE MATH

a²

c² b²

Size and placement 
are important

Poor design

Good design

new lVl trimmers

Front wall

main-roof ridge

dormer rafters

Wing wall

existing rafters

rafter plate

dormer ridge

california valley

double top plate

header

header
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On the calculator

enter 10 ft. 1⁄2 in.; Press        .       enter 16 ft. 111⁄2 in.; Press        .    Press        , and get 71⁄8 pitch, or 71⁄8 in. of rise for every 12 in. of run.

MEASURE THE B IGGEST TRIANGLE TO F IND THE PRECISE  P ITCH
I can use a Speed Square 
or framing square to 
find the roof pitch, but 
measurements from 
such a small area can 
be misleading. To get 
the most accurate pitch, 
I measure the largest 
possible rise and run. On 
this project, I measured 
from the top of the roof 
ridge to the attic subfloor, 
and from the outside edge 
of the rafter plate to a 
plumb line down from the  
roof ridge. Subtracting the 
height above plate (HAP), 
as shown at right, gives 
me the correct rise. 

First, find the total rise and run:
run = 16 ft. 111⁄2 in.
total rise = 10 ft. 1⁄2 in.

On this project, the homeowner wanted the dormer 
window to be about 3 ft. 6 in. tall. That would require 
a rough opening of 3 ft. 71⁄2 in. to allow for window 
installation. I always keep the window opening at least 
6 in. up from the roof to leave room for flashing, and 
in this case, about 6 in. down from the top plate of 
the front wall so that the top of the window lines 
up near the bottom of the dormer’s soffit. I ended 
up with a front-wall height of 4 ft. 71⁄2 in. As shown 
below, once you know the front-wall height and 
the roof pitch, it’s not difficult to calculate exact 
dimensions for all wing-wall framing members.

On the calculator

Knowing the height of the front 
wall, i also have the height of the 
adjoining wing wall. this height, 
combined with the roof pitch, gives 
me the length of the wing-wall top 
plates and bottom plate.

DECIDE ON WINDOW SIZE,  THEN CALCULATE WING-WALL DETAILS

3 ft. 71⁄2 in. 
(rough-opening 
height)

4 ft. 71⁄2 in.
(front-wall 
height)

6 in. 
min.

1

2 

Top and bottom plates

Infill studs
each of these will 
have a bevel cut 
on the bottom, 60° 
in this case. i use the 
calculator’s r/Wall (rake 
wall) function to determine 
the different stud lengths.*

Press        , and get 7Pitch in.; Press        .       Rise  in.; Press        .    Run

enter 4 ft. 71⁄2 in. 
front-wall height; Press        .front-wall height; Press        .Rise

Press        , and you get 9-ft. 
3⁄4-in. bottom-plate length.
Press        , and you get 9-ft. 

bottom-plate length

Diag

Press        , and you get a 30.7° 
plumb cut. round this to an even 30°.
Press        , and you get a 30.7° 
plumb cut. round this to an even 30°.

Diag

Press         again, and get a 59.3° 
level cut. round this to an even 60°.
refer to the detail drawing to see 
how the wing-wall top plate and 
the wing-wall double plate need to 
be shortened because of corner 
overlaps and bevel cuts.

Press         again, and get a 59.3° 
level cut. round this to an even 60°.

Diag

enter 4-ft. 23⁄4-in. 
front-wall stud length; Press        .; Press        .Rise

enter 71⁄8 in. pitch; Press        .in. pitch; Press        .in. pitch; Press        .Pitch

Press        . (screen displays selected stud 
spacing, 16 in. on center in this case.)
Press        . (screen displays selected stud 
spacing, 16 in. on center in this case.)

R/Wall

Press        repeatedly to display descending stud lengths.Press        repeatedly to display descending stud lengths.R/Wall

rafter plate

haP = 5 in.

subfloor

top 
plate

60° level 
cut

30° 
plumb 
cut

subfloor

21⁄2 in.215⁄16 in.

21⁄2 in.

13⁄4 in.
11⁄2 in.

double 
plate

Front-wall studs
From the finished 
height of the 
front wall (4 ft. 
71⁄2 in.), subtract 
3 in. for the 
double plate and 
the top plate, 
and 13⁄4 in. for the 
thickness of the 
angled bottom 
plate (detail 
below). this 
yields a front-wall 
stud length of 
4 ft. 23⁄4 in. 

*You might have to Press          first to use the         function.You might have to Press          first to use the         function.ConvYou might have to Press          first to use the         function.R/Wall

7 ft. 91⁄2 in.

4 
ft

. 
71

⁄2 
in

.9 ft. 3⁄4 in.
Bottom 
plate

enter 71⁄8 in.        ; Press        , and 
get 7-ft. 91⁄2-in. wing-wall length.

 in.        ; Press        , and 
wing-wall length.

Run in.        ; Press        , and 
-in. wing-wall length.

Pitch

overall height 10 ft. 7 in.
minus plate thickness 11⁄2 in.
minus haP 5 in. (see detail)
= total rise 10 ft. 1⁄2 in.

overall
run 

16 ft. 111⁄2 in.
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figure all the dormer measurements precisely, 
cut and assemble most of the pieces on the 
ground (or in the attic), and put off cutting 
a hole in the roof until the last minute—no 
blue tarp needed.

This system is safer because it reduces the 
amount of time I’m measuring and build-
ing on the roof, and it also minimizes the 
number of trips to the ground to make cuts. 
My system also lowers the level of stress that 

comes with having a roof that’s open to the 
elements for an extended period of time. The 
trade-off is that all the measurements have 
to be as accurate as possible. Many of the cal-
culations build off one another, and a sloppy 
measurement in one step throws off the 
math in the many steps that follow. It sounds 
daunting, but most of the components of 
a doghouse dormer can be found by divid-
ing the framing components into a series 

of triangles, and then calculating the miss-
ing dimensions. 

Check the existing pitch on site
I always start a dormer project by verifying 
the pitch of the existing roof. I don’t want 
to assume that I know the pitch, then cut 
and build all the dormer components only 
to discover that the dormer doesn’t fit cor-
rectly. Trusting the plans is tempting, but 

To find the size of the dormer roof, I have to consider how much 
room I have between the top of the dormer walls and the top of the 

existing roof ridge. For example, on this project, I had collar ties 
that were going to remain in place, which set the attic-ceiling 

height at 7 ft. 6 in. above the subfloor. I also make sure that the 
dormer ridge intersects the existing roof at least 8 in. below 

the existing main ridge to avoid the flashing and aesthetic 
problems of trying to intersect two shingled ridges.

3

3. Lay out the dormer rafter
i start by making a plumb cut that reflects the 6-in-12 pitch of the 
dormer roof. next, i measure 3 ft. 4 in. from the long point of that cut 
and mark a line plumb with the wing wall to indicate the heel cut of the 
rafter bird’s mouth. the seat cut is perpendicular to the heel cut and 
is equal to the width of the top plate and sheathing—in this 
case, 4 in. (31⁄2-in. top plate + 1⁄2-in. sheathing). 

With the bird’s mouth marked, i find the haP of 
41⁄8 in. i add this number to the rise i found 
in the calculations above (1 ft. 57⁄8 in.) 
and get a top-of-ridge height of 
1 ft. 10 in. above the dormer 
walls—still falling well 
below the main 
ridge.

Riseenter 1 ft. 10 in.; Press        .

Press         , and get 3 ft. 11⁄16 in.Press         , and get 3 ft. 1Run

6 ft. 1 in.

(with sheathing)

heel cut

1. Find the location of the dormer ridge
Before i can lay out the dormer rafters, i need to find the distance between 

the sheathed wing walls. the easiest way to do this is to take the length of 
the front-wall top plate (6 ft.) and add in the thickness of the wing-wall 

sheathing (1⁄2 in. on each side). this gives a finished width of 6 ft. 1 in. 

On the calculator

enter 6 ft. 1 in. ÷ 2, Press        , and you get 3 ft. 1⁄2 in.; this is the total run 
of dormer rafters, but this number needs to be adjusted by subtracting half 

the thickness of the dormer-roof ridge: 3 ft. 1⁄2 in. - 3⁄4 in. = 2 ft. 113⁄4 in.

enter 6 ft. 1 in. ÷ 2, Press        , and you get 3 ft. enter 6 ft. 1 in. ÷ 2, Press        , and you get 3 ft. 
, but this number needs to be adjusted by subtracting half , but this number needs to be adjusted by subtracting half 

=  

2. Calculate dormer-ridge height
i wanted a 6-in-12 roof pitch on the dormers, so i used that combined 
with the run i found above to determine the adjusted length of the 
dormer rafters and the height of the dormer ridge:

Press        , and get 1 ft. 57⁄8 in. (unadjusted dormer-ridge height).Press        , and get 1 ft. 5Rise

Runenter 2 ft. 113⁄4 in.; Press        . enter 6 in.; Press        .enter 6 in.; Press        .Pitch

Press        , and get 3 ft. 4 in. (length of the dormer rafter).

Press        , and get 1 ft. 5Press        , and get 1 ft. 5

Press        , and get 3 ft. 4 in. (Diag

DORMER ROOF IS  BASED ON THE AVAILABLE SPACE

add 7 ft. 91⁄2 in.; Press        ; you get 10 ft. 109⁄16 in., which is the total 
length of dormer ridge, straight cut to long point, with a 60° cut.

in.; Press        ; you get 10 ft. 10
length of dormer ridge, straight cut to long point, with a 60° cut.

=

60° cut

10 ft. 109⁄16 in.

enter 71⁄8 in.; Press        .Press        .Pitch

seat cut

existing 
collar ties

dormer 
ceiling

i already know that the wing walls are 
7 ft. 91⁄2 in. long, so i just need to find the length 

that the ridge extends past the wing walls before meeting the 
existing roof. i do this by using another small triangle:

4. Find dormer-ridge length

41⁄8 in. haP

3 ft.
 4 in.

7 ft. 91⁄2 in.

Plumb 
cut dormer 

ridge

3 ft. 11⁄16 in.
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you might end up missing an abnormality 
like the 71⁄8-in-12-pitch roof on this project. 

The most accurate process is to measure 
the total rise and total run from inside the 
attic. This project took place in an attic that 
was being remodeled, so the rafters, the sub-
floor, and the main ridge all were exposed. 
This made it easy to get precise rise and run 
measurements. If the framing had not been 
exposed, I would have cut back the drywall 
at the proposed dormer opening and mea-
sured the roof pitch there. That said, I prefer 
to have the rafters exposed so that I can take 
the largest set of measurements possible. The 
longer the two sides of the triangle (rise and 
run) that you are measuring, the more accu-
rate the numbers will be. 

Roof pitch and window height  
determine the wing-wall dimensions
Once I know the pitch of the existing roof, 
I need to calculate one of the two sides that 
make up the dormer’s triangular wing wall. I 
begin with the height of the front wall, which 
often is driven by the window height.

On this project, the homeowner wanted 
the dormer window to be about 3 ft. 6 in. tall. 

install trimmers and headers,          and then cut the hole

That would require a rough opening of 3 ft. 
71⁄2 in. to allow for window installation. As 
a rule, I keep dormer-window openings at 
least 6 in. above the main roof, leaving room 
for proper flashing, and about 6 in. below the 
top plate of the front wall so that the top of 
the window lines up near the bottom of the 
dormer’s soffit (see p. 54). Adding the num-
bers, I end up with a front-wall height of  
4 ft. 71⁄2 in. Now I can combine the height of 
the wing wall with the pitch of the roof and 
simply solve for the missing pieces.

Dormer roof is based on the  
available space
To figure the size of the dormer roof, I 
have to determine how much room I have  
between the top of the dormer walls and 
the top of the existing roof ridge. A dormer-
roof ridge that comes too close to the exist-
ing main-roof ridge not only will look out of 
proportion but also will be much harder to 
flash and shingle properly.

For this project, the ceiling height was lim-
ited in the attic by a series of collar ties, which 
were 7 ft. 6 in. off the subfloor; so I installed 
the dormer wing walls so that the top of the 

Install the trimmers. We removed or 
bent back any protruding nails that might 
get in the way before sliding the LVL 
trimmer into place through the exposed 
eaves. Slightly beveling the leading edge 
of the trimmer made it easier to rotate 
into place.

1 2 3

4
Measure for the new dormer headers. I first draw a level line across the rafter at 
the desired height (1). In this case, I’m matching the underside of the collar ties. Then, 
starting from the inside end of that mark, I square up to the underside of the sheath-
ing. Then I move the square toward the ridge, marking the 11⁄2-in. thickness of each 
header piece (2). The last line I draw is the inside edge of the first top header, which is 
also the cutline. To mark for the bottom header, I first put a nail into the sheathing at 
the last line I just drew, hook my tape to the nail, and measure along the underside of 
the sheathing the length of the wing-wall bottom plate. Next, I plumb down that line 
along the face of the rafter (3). The inside edge of the dormer wall is 31⁄2 in. in (toward 
the ridge) from this plumb line. Then I measure back (toward the eave) the thickness of 
the doubled-up 3-in. header and draw a plumb line to indicate the cutline for the lower 
header. I transfer these cutlines to all the rafters to be cut.
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install trimmers and headers,          and then cut the hole I can perform all the work up to this point, 
including cutting all the components for 
the dormer and assembling the walls, 
without opening the existing roof. This way, 
unless I have to strip off the entire roof to 
be reshingled, the rest of the procedure, 
including dry-in, takes only about four 
hours from start to finish. This procedure 
minimizes risk of exposure to the elements.

5

7

6
Standing 
inside on 
the subfloor 
and cutting 
through the 
roof is easier 
and safer than 
standing on 
the roof and 
cutting down 
into the attic.

I run a string-
line along the 
inside edge of 
the trimmers 
and make any 
necessary 
adjustments 
to get them 
straight and 
plumb. Then 
I nail through 
the existing 
roof sheath-
ing and into 
the new fram-
ing to keep 
everything 
lined up.

The 
safest way.

True up  
the opening.

Double 2x headers complete the rough framing. Once the rafters  
are removed, I install two-piece headers at the top and bottom of the 
opening. A couple of temporary cleats support the newly cut rafters  
and keep the LVL trimmers spaced evenly until the double headers are 
put in place.
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top plate would be level with the bottom of 
the existing collar ties. I also added about an 
inch of wiggle room to the height of the dor-
mer ceiling; experience has taught me that 
it’s unusual to find old collar ties that are per-
fectly level and in line with each other.

Knowing that the distance from the top of 
the main-roof ridge to the surface of the sub-
floor was 10 ft. 7 in., I subtracted the existing 
ceiling height of 7 ft. 6 in. and was left with 
just over 3 ft. from the wing-wall top plates 
to the existing main-roof ridge.

The plans for this project called for a 
dormer-roof pitch of 6-in-12. I always make 
sure that the dormer ridge intersects the 
existing roof at least 8 in. below than the 
existing main ridge to avoid the flashing and 
aesthetic problems of trying to intersect two 
shingled ridges.

I knew from previous calculations that 
the overall width of the dormer (including 
the 1⁄2-in. sheathing on each side) would be 
6 ft. 1 in. I divided that number in half, then 
used it to find the dimensions of the dormer 
rafters and the dormer-ridge height. □

Contributing editor Rick Arnold is a 
builder in North Kingstown, R.I. Photos 
by Justin Fink, except where noted. 
Drawings by Justin Fink and Dan Thorn-
ton, except where noted.

the PaYoFF:  Parts  Go toGether QuicKlY

1if the calculations were 
accurate, the front wall and 
the two wing walls should fit 
each other and the existing 
roof without any major hitches. 
the dormer rafters and ridge 
should be carried up in pieces 
and assembled in place.

3

Wing walls go up first. It 
takes two workers to lift the 
assembled walls into place (1). 
Make sure to keep the inside 
face of the wing wall flush 
with the edge of the new 
trimmers (2). Drop the front 
wall between the wing walls (3).

2

SNAPshots
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the PaYoFF:  Parts  Go toGether QuicKlY

Flash the top corners. I apply a large 
square of roofing membrane (approxi-
mately 18 in. sq.) to a difficult area that 
is almost impossible to flash after the 
dormer roof has been assembled. I 
leave the lower and outer edges of the 
release sheet intact so that later I can 
tuck the rest of the flashing and felt 
paper under this flap to seal the dor-
mer-flashing system together.

Four rafters hold the ridge. Nail 
opposing rafters to the plates at the 
front and back of the dormer, then 
install the ridge board and the remain-
ing rafters.

a california valley is calculated and cut to sit on top of the sheathing 
of a roof rather than connecting directly to the underlying framing. the 
length of the california valley is the hypotenuse (A) of an imaginary 
triangle that lies flat on the existing roof (shown in blue). Just like in the previous parts of 
the dormer, my goal is to find this missing hypotenuse by plugging in the lengths of the 
other two sides (B and C) that make up the completed triangle. 

Visit our Web site to learn how rick 
arnold uses peel-and-stick membrane 
to flash a dormer.

FineHomebuilding.com

• Side C: i still need to find one of the legs of this triangle, so i 
have to create a second triangle (shown in orange) in which side (C) 
is a shared dimension. i know the height of the dormer ridge (D) is 
1 ft. 10 in., and i know the pitch of the existing roof is 71⁄8-in-12, so i 
use my calculator to find (C).

MEASURING,  CUTTING,  AND 
INSTALL ING THE CALIFORNIA VALLEY

• Side B: Based on the measurements i used to find the 
adjusted run of the dormer rafters, i know that the distance 
from the outer edge of the sheathed wing wall to a line 
that’s plumb with the near face of the dormer ridge is 
2 ft. 113⁄4 in. i also have to add in the distance to the point 
that the rafter intersects the roof plane (shown in green).

add 2 ft. 113⁄4 in. + 81⁄4 in.; 

Press        , and get 3 ft. 8 in. Press        , and get 3 ft. 8 in. =

Riseenter 41⁄4 in.; Press        . enter 6 in.; Press        .enter 6 in.; Press        .Pitch

Press        , and get 81⁄4 in.

add 2 ft. 113⁄3⁄3

Press        , and get 8Run

1. enter 1 ft. 10 in.; Press        . enter 1 ft. 10 in.; Press        .Rise 2. enter 71⁄8 in.; Press        . in.; Press        .Pitch

3. Press        , and you get 3 ft. 71⁄16 in. Press        , and you get 3 ft. 7Diag

Adjust for a flush fit. i now have the two legs of the triangle (B and C) that i need 
to solve for the missing hypotenuse (A), but first i have to adjust their lengths so 
that when the california valley is installed, the edge of the 2x stock won’t stick up 
past the top edges of the dormer ridge and the rafter tail.

Reduce top (ridge) end of valley

enter 11⁄2 in.; Press        . in.; Press        .Rise enter 71⁄8 in.; Press        . in.; Press        .Pitch Press        , and get 21⁄2 in. Press        , and get 2Run

Adjusted length of side B: 3 ft. 8 in. - 31⁄2 in.; Press        , and get 3 ft. 41⁄2 in. in.; Press        , and get 3 ft. 4=

Adjusted length of side C: 3 ft. 71⁄16 in. - 21⁄2 in.; Press        , and get 3 ft. 49⁄16 in.  in.; Press        , and get 3 ft. 4=

A quick bevel for a snug fit. last, the bottom of the valley needs to be beveled to sit snug 
against the dormer rafter. to find this plumb bevel angle, use the known main roof pitch:

Reduce lower (rafter tail) end of valley

1. enter 11⁄2 in.; Press         . in.; Press         .Run 2. enter 71⁄8 in.; Press        . in.; Press        .Pitch 3. Press        , and get 13⁄4 in.

5. enter 6 in.; Press         .enter 6 in.; Press         .enter 6 in.; Press         .Pitch 6. Press        , and get 31⁄2 in.Press        , and get 3Run4. enter 13⁄4 in.; Press         .  in.; Press         .  in.; Press         . Rise

then Press        again, and get a 30° bevel angle.then Press        again, and get a Pitchenter 71⁄8 in.; Press        .in.; Press        .Pitch

A

B

C
D

dormer 
ridge

unadjusted 
hypotenuse

edge of 
roof plane

Known haP 
of 41⁄8 in.

6-in-12
pitch

Press        , and get 1Diag

3. Side A = Press        : 4 ft. 95⁄16 in. = Press        : 4 ft. 9Diag 4. Press         45.04 plumb cutPress         45.04 Diag 5. Press        44.96 level cutPress        44.96 Diag4. Press         45.04 

Run

Press        44.96 Press        44.96 

Rise2. Side C = enter 3 ft. 49⁄16 in.; Press        .1. Side B = enter 3 ft. 41⁄2 in.; Press        . 

www.finehomebuilding.com AprIL/MAy 2007 59

COPYRIGHT 2007 by The Taunton Press, Inc. Copying and distribution of this article is not permitted.


