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Lintel board (27x5”)

Floor boards
Sill board (27x 5”)

Vo

Beams

!

Wall plate 4”x 5” (or 5x5)

Posts 5”x 5” (or 4x5, 5x6, 6x6)

\

Stud 2”x 5” (or 3x5)
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Horizontal boards 1"x 5”

Bracing boards 1"x 5”

Base plate 4”’x 5” (or 5x5, 4x6,
5x6), also called Dasa

Plinth (stone masonry)

AURERE

\

Note:

Posts are bigger than studs.

TERMINOLOGY



Corrugated galvanized iron (CGl)
sheet: 22 swg (standard wire gauge)

(1/32”, 0.7mm) \

Batten
Rafter
Collar tie
[)]
)
~
Kingpost (hanging)

Y/

Botton Chow
Ceiling joists

Floor boards

Wall plate /

Note:

Beams are bigger than joists.
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TERMINOLOGY




Don’t build next to a steep
slope: rocks might fall on your
house.

Don’t build on top of a retaining
wall: it might break away during
an earthquake.

Don’t build on stilts: they will fall
over during an earhtquake.

Don’t build next to a precipice:
it might break off.

Don’t build next to a retaining
wall: snow will get trapped be-
tween the house and the wall.

Don’t build near a course of
water: it might overflow and
wash your house away.

SITE SELECTION
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1. Proportions:
A square form is best. Don’t make
buildings longer than
3 times their width.

2. Shape:
Keep the shape of the building
simple. Subdivide it into single
blocks if necessary.

ad

3. Planning:
Start with a simple volume and
subdivide it into the rooms you
need. Don’t proceed the other way
around, by sticking rooms together
until you get the final form of the
house.

4. Balance:
To make sure that the house has
the same strength all over, distri-
bute the inner walls evenly. Don’t
place all small rooms on one side
of the house, and all big rooms on
the other.

5. External walls:
The more external walls the buil-
ding has, the stronger it is. Avoid
having a ‘shop window front” with
only windows and doors but no
walls as this side of the building
will collapse quickly, leading to the
collpse of the rest.

£ ¢

4 FORM OF BUILDING



Hipped roof

=y

max. 2 storeys
v

Dutch gable roof

max. 15 ft>\
~

&

Braces

Pitched roof

max. 15 ft>\ Amax. 15 ft
\< )/

Insert a
buttress
wall

min. 2

channel

~al
min. 3 ft\ 4)‘
Concrete /

Roof types:

Hipped roofs (4 slopes) are
stronger than pitched roofs (only
2 slopes) because they can’t fall
over.

If a pitched roof is used, it must
be braced inside.

Maximum heights:
Height per storey: max 10 ft.
Height of house: max 2 storeys

The length of a wall must not
exceed 15 ft.

If the wall is longer, it has to be
braced in between.

Distance to retaining wall: at
least 3 ft. The ground shall be
covered with a concrete channel
sloping towards the side(s) of the
house to drain away rain water.

Retaining back wall:

If there is limited space the
retaining wall may be used as

a backwall to the house. In this
case however:

e the retaining wall must be very
well done and not be higher than
half of the height of the wall.

* a 2 ft wide apron in concrete
in the form of a shallow channel
must be added on top of the
retaining wall. This apron shall
have a slope towards the side(s)
of the house.

FORM OF BUILDING



1. Depth and width:
Foundations must be at least 2 ft
deep in solid ground (except on
rock) and at least 2 ft wide.
For 2 storey buildings founda-
tions should be at least 2’-6” —

wide. 1ft 1 2

2. Add a plinth of 1 ft on top of the
foundation to keep the base
plate away from the ground.

Rough stone Smooth cement
finish YES finish NO

3. Finish the outer part of the top \
surface of the plinth with a slope
towards outside to drain water
away from the base plate.

4. Keep the top surface of the min
foundation irregular to avoid
water getting trapped under the
base plate.

5. Don’t use straps or rebars placed
in the plinth.

6. Place the anchor rods while
preparing the foundation.
<——min 2 ft

7. Keep the first anchor rods 2 ft
from the corner and place the
following less than 6 ft apart.

2
\
. 6 ft
8. Use washers between timber and
nuts! YES \‘
=)

e

1LY
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1. Start the retaining wall 3 ft below
vegetable soil and prepare a
basis half as wide as the finished
wall is high.

2. Maximum heigth of a retaining
wall should not exceed 8 ft. The
lower the wall, the stronger it will
be.

Stones at 3. Incline the front of the wall in a

right angle ration 1:5. That is, for every 5 ft
of height go 1 ft back.
4. Incline the stones in a right angle
o ft to the front.
Vegetable earth § = B Place as many ‘throuh-stones’ as

possible, but at least every 2 ft of
height and length.

Leave 4"x4” drainage holes in
the lower part of the wall, every
2 ft.

Instead of making one high wall,
subdivide it into several lower
walls, stepping back each time
the same distance as the lower
wall is high.

| Through-stones |

i H min 3 ft Keep the building away from the
min .
— > (better h) retaining walls.

e On the lower side at least the
same distance as the wall is
high.

Sy S * On the upper side at least 3 ft
§ h from the retaining wall.
v 9. Curved retaining walls are stron-

% ger.

RETAINING WALLS
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For the main frame use only the
best timber available. The base
plate should be in rot resistant
wood (e.g. cedar) or be treated
with wood preservatives (read

<
suggestons on pages 24-25). 3 I |:|

5n

Main frame

The posts of the main frame are
made of timber pieces with a
minimal cross section of 4”’x 5”

Place base and wall
plates horizontally

(5”x 5” for corners).

The base and wall plates may be
made with timber pieces of 3"x
5”, placed horizontally.

For the secondary subdivision
use timber half as thick
(e.g.2"x 5", 0r 2.5"x5").

For the final subdivision use 1”
boards.

For two storey buildings the posts
on the ground floor should have a
minimum cross section of 5”x6”.

0 0 0 0 0 0 0 0 0 0

| Upper floor: min 4"x 5” |

[ [ [T [ [ [

|Ground floor: min 5”x 6” |

e
N

A

max 9 ft

<—tmax 6 ft—>

Y

"~ ]

| min 3"x 5”

| min 4"x 5” |

corner posts
min 5”x 5”

T~

Secondary subdivision

/

max 2 ft

max“2 ft

Final subdivision

1"x5”

For zigzag
patterns
max 18”

/—/\ﬁ

WALLS




[2.5” board = 5” nail | 1. Walls can be subdivided in

various ways. The strenght of

the finished wall depends on the
quality of connections and the
| number of bracing boards.

| —

2. Distance between secondary
\(12" 18” studs is 2 ft except for the zigzag
pattern where the distance is
only 1 ft-6".

] —‘ [ ]
[ <—> T
max 2 ft

3. Use:
1" board = 4" nails| * 7”7 nails to connect the the
main frame elements (5"x 5”),
* 5”7 nails for 2.5” boards,

4. Maximum free wall length is 15ft.

/5”x 5" elements = 7" nails| * 4” nails for 1” boards.

< >

<« >

' ' If a wall is longer, add a buttress
wall at 15 ft.
>//i2"
7
Buttress wall AN
A AR )
at 15 ft W(g% »\ ?‘\
Z '({7(24 ’»‘/‘ %§<\ NS X
44/ Z 6’4"»‘ //7 AR N N7
A “ Z \.L\\\
r‘l;%ﬁ' 7 'C»/ N 7
A SN [ N 4 2
L A ';//" N N B ;' /:
K7, 2>
A AU SN > 7

max 2 ft
| b 1” board = 4" nails|
max 18” 1 max 2 ft
<> V. «—

/ J
[ 12718 127 18’%‘

WALLS
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1. To fix the posts on the base plate, With mortise and tenon,
a mortise and tenon joint ensu- nails are facultative
res the strongest connection.
You may secure the joint with two
77 nails on both sides for more

strength.
- — > b
2. To secure the joint against W [ :

vertical movement, nail a strap < ! D
or boards on both sides.

[~]
[~]

0

3. If no mortise and tenon joint is
used, blocking pads must be

added on both sides. 4" nails for pad | | 77 nails for main frame | %" Straps 1.5” Boards

4. Secure the joint with two 6”7 nails
against lateral sliding. _
| Nails compulsory|
5. Secure the joint against verical

movement by adding a strong
strap or short timber boards
inside and outside.

6. For all blocking pads or boards
use 4” nails. To secure straps
you may use 3” nails.

[«]

7. To join base plates or wall plates,
use a nailed lap joint. The laps
should be at least 18” long. You
should use three 4” nails on both
the upper and lower sides. To
avoid splitting of the timber, take
care to keep the nails 4” from
the ends.

8. You can also use a scarf (or
Kashmiri) joint. It’s advisable
to secure the joint with four 4”
nails.

!/4" (Length of a nail)

CARPENTRY CONNECTIONS WALLS



| 7" nails for main frame|

18" Straps

1.5” Boards

|4" nails for pads and borad |3" nails for straps|

| NO, these joints are too weak|

N

~

Corner joints must be made with
greatest care, as they are particu-
lalry at risk during an earthquake.
Join the base plates with a cross
lap joint. To ensure strength leave
1 ft of timber after the joint.

Secure the posts with two 6” nails
driven diagonally through the
joints.

Add blocking bads on all four sides
and fix each of them on the base
plate with two or three 4” nails.

Nail diagonal boards over the joint
in order to anchor the post to the
baseplate. This is a very important
detail. It will make sure that the
post is not pulled upwards during
an earthquake.

You can also use a strong strap
going all around the joint.

Protect the joint against rain with
weatherboards.

The same details apply for the
connection between posts and
wall plate.

Never use nailed half lap joints in
the corners. They are not strong
enough, even with straps.

Same corner details
applies for the top of
the posts.

CARPENTRY CONNECTIONS CORNERS
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1. If a wall plate joint comes to rest ¥8” Straps 1.5” Boards

on top of a post, a capital must

be added. \
2. The capital can be fixed to the
post with a mortise and tenon \ \
\ S <o

(best solution). Otherwise ’

blocking pads with nails can be / E

used as described on the pre- A ’ > ‘ '_ > ’
Capital

vious page min2ft _Pq
3. Fix the wall plate to the capital
with 77 nails.

4. Then add a strap or boards.

For the footing of veranda posts,
prepare a concrete block with
an embedded strap anchored
around two rebars of the plinth
beam.

/

| NO, this connection is too weak|

6. Keep the top of the concrete
block slightly smaller than the
post so that water doesn’t get
trapped underneath.

7. To avoid splitting of the timber,
slightly flatten the tip of the nails
before use.

12 CARPENTRY CONNECTIONS VERANDA POSTS
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| Veranda too deep|

. Windows and doors are weak

points. make as few as possible.

. Smaller windows are better than

big ones.

. Avoid putting all windos and

doors on the same wall.

. Keep windows and doors at least

2 ft from the corners. A bigger
distance is even better.

. Verandas should not be deeper

than 1/4 of the depth of the
building.

. Verandas placed in the middle of

the building are better.

. To make a window, place strong

sill and lintel boards from main
post to main post. Then place
the lateral boards on both sides.
Connect all with strong nails.

XIAAIALA
DIAAIAA

X
X
X
X
X

IAIAXIAIA
DAIAIAIALA

[/
Add boards and
jambs on ALL sides

DOORS AND WINDOWS

13



1. In order to use as little timber
as possible for the beams, place
them in the direction of the shor-
ter distance between walls. This
distance is also called span (s).

2. With the help of the table below,
choose the size of the beams
according to the length of the
span and the distance between
the beams.

Blocking pads

o)

I

| Blocking boards |

¢
1
/.

o

3. Place the beams on top of the
wall plates, letting them stick out
8 inches on both ends.

L

¢
1
gl

o

\ \(”
7t

Fix the beams with 7” nails.

For additional strength, add the
blocking pads and fix them with
47 nails.

¢

\

6. Add the blocking boards between
the beams. These boards must fit
well as they will stop the beams
from moving sideways and from
overturning. Fix these boards
with nails.

\;

0
A
\y

o

0t
i

Table for the dimensioning of floor beams (joists)
(for the dimensioning of beams for a flat roof, use table on page 29).

Span s (life load 40 Ibs/sqft) (2.0 kN/m2)
Distance d | 5ft 6 ft 7 ft 8 ft 9 ft 10ft | 11ft | 12ft | 13ft | 14ft | 15ft | 16ft | 17ft | 181t
2 ft 2x4 2x4 2x5 3x5 3x6 3x6 ix; aX7 5x7 5x7 5x8 5x8 5x9 6x9
X
o 2x4 2x4 3x5 4x5 3x6 3x7 aX7 5x7 AX7 6X7 5x8 6x8 6x9 | 5x10
4x6 5x8
3ft 2x4 2x5 3x5 3x6 4x6 3x7 ax7 5x7 gx; 5x8 6x8 5x9 | 6x10 | 6x11
X

14 CEILING / INTERMEDIATE FLOOR



1. Use a mortise and tenon joint to
connect the floor beams.

2. Forthe corner finishing of in-
termediate floors you may use
method A or B.

3. For the finishing of ceiling cor-
ners under a roof ridge, method
A is more convenient.

Note the weatherboard
protection of the beam ends
sticking out of the wall

CEILING / INTERMEDIATE FLOOR 15
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Form of roof:

1. Roofs with four slopes (hipped
roofs) are stronger than roofs
with only two slopes (gable roofs)
because the hips act as braces.

2. Gable roofs need additional inter-
nal bracings. Moreover, the gable
walls are at risk to fall off during
an earthquake.

Slope:

Roofs can have diferent slopes accor-
ding to the climate and need:

A
— |l
Y

3. Insnowy areas a steep roof
(L/2) is better as the snow will
slide off more quickly.

4. Flatter roofs (L/4) need less

timber and sheeting. |_23
< L >
Type of structure:
6. Forspans up to 15 ft you can use
a simple truss.
°
7. For larger houses the roof struc- L/4

ture should be supported by post
on the ground floor at a maxi-
mum distance of 15 ft.

8. This solution is not ideal as the
roof posts of one side are not
supported and the lower cord
of the truss will bend (shown in
red).

| Internal bracings needed |

<—max 15ft—>

max 15ft
e S—
A AN

|Supporting posts|

K ¥
max 15ft
. E—

Unsupported
roof posts

<—max 15ft—>

<—max 15ft—>

ROOF CARPENTRY



NO, don’t nail
the rafter on the
bottom chord

=l

LT

Hanging kingposts are the proper
way of making a truss. They can
be used for all spans.

Cut the top of the kingpost at an
angle to receive the rafters.

Secure the joint with additional
boards (collar ties).

Nail the lower chords (half
beams) against the king post.

Standing kingposts should only
be used for short spans.

Nail the bottom chords of the
truss (half beams) against the
rafters.

Don’t nail the rafter on top of the
floor beams.

Secure the joint with additional
boards.

AN
\

—

/s
AV

ROOF CARPENTRY
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1. Prepare the floor structure as
shown on pages 14 and 15.

2. Add a base plate and fix it with-
nails to the beams.

3. Nail sizes:
For vertical nailing use:
- 8" nails for a 5” base plate.
- 7”7 nails for a 4” base plate.
For diagonal nailing use:
- 7”7 nails on both sides.

4. Add blocking pads only on the
outside.

5. Add the posts as on the ground
floor (see pages 10 and 11).

6. Add the finer subdivisions as on
pages 8 and 9.

7. Add a small weather roof (timber
board or CGl sheet) to protect the
beam ends.

18 ADDING A SECOND STOREY
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Earth:
* Waterproofing
e Thermal insulation

Twigs:
e Thermal insulation

Stones Tomber boards

Hipped or pitched light weight roofs
are preferable in earthquake areas.
However, local habits and needs
might require flat roofs.

Also, flat roof as shown on this page
have a better thermal insulation
thanks to the layer of reeds or twigs,
and the top layer of mud.

For the ideal thickness of the various
layers, the best material and the
proper way to use it, look for local
experience. Keep in mind however
that the mud layer should be kept to
a minimum to increae earthquake
safety.

1. Flat roofs with earth on top are
heavy. For the correct dimensio-
ning of the floor beams use the
table on page 29.

2. Place a layer of timber boards
over the beam structure.

3. Keep 1/2” gaps between the
boards placed on the external
sides of the outer walls to allow
possible water infiltration to run
off.

4. Add a closely packed layer of
twigs or reeds 6” to 8” thick. This
layer will ensure a better thermal
insulation.

5. Add a stone barrier on the outer
edge of the roof to contain the
layer of twigs.

6. Add a final layer of earth which
must not be thicker than 1ft.

FLAT ROOF

19



1. For the infills, use flat stones or

bricks. Never use round stones
1 _
as they will fall out quickly. @ F/ j @

2. Fix boards on one side of the S — Good:
wall. They will help you to place 2/3 stones,
the infill more easily. These 1/3 mud

boards will be removed once all

gaps are filled with stones and
mud.

3. Pack the stones neatly into the

gaps without using too much

mud mortar. The mortar layers
should be between ¥2” and 1”
thick and the proportion should
not exceed one third of mortar
for two thirds of stones.

Too much
mud mortar

4. Inthis example the proportion of

mud mortar is excessive.

5. Don’t cut the stones in the shape
of the gaps. Regular layers of flat

stones are better.

Shaped stones |—__|
are not good

6. Don’s use cement mortar. It is
too hard and does not allow for
the necessary movement.

Temporary boards. Will
be removed when wall is

finished

6]
Don’t use

cement mortar!

20 INFILLS



1. To protect the wall against
splashing rain, nail a timber
board or a CGI sheet against the
lower part of the wall structure.

2. If you use a timber board, nail it
against the base plate as well as
againt the posts. It will help to
hold the structure together.

3. Forincreased strength and to
secure the stones against falling
out, you may add a chicken wire
or polypropylene (PP) mesh on
both sides of the wall.

4. Use mud plaster, even for the
outside. Don’t use cement-sand
plaster: It is too stiff and will
break away.

Timber board

5. Mix the mud with straw or pine
needles.

6. A good plaster mix is made of
one third of clay, two thirds of
sand and 2 Ibs of pine needles
per cubic foot of mud. Look also
for local experience.

/

4

WELSRT)
Y,

7. Clean the stones and timber
before plastering to ensure good
adherence.

8. Apply the plaster in several layers
not exceeding %2” each. If you
make the layers too thick, they
will crack.

9. For paint use white wash (lime).
Don’t use synthetic paint, it will
peel off on mud plaster.

PLASTERING



1. To fight off humidity from the
ground, place a bed of vertical
stones on the natural soil.

Finished floor at same
level as plinth beam.

2. Then add a layer of stabilized
earth which is a mixture of earth
and cement or earth and bitu-
men. Ask for local experience for
the best mix.

3. The finished floor must not touch
the timber base plate as water
will get trapped between the
floor and the base plate and the
timber will rot.

Don’t put the floor against
the base plate:
water will get trapped

22 FLOOR



Soil:

1. Soil must not contain any vege-
table earth.

2. Make sure that the soil con-
taines no particles bigger that
1/16” (2mm).

3. Earth should be a mix of 1 part
of clay and 2 to 3 parts of sand.

4. To know the correct proportion
make a test:

¢ Prepare small batches of
mixtures with slightly different
proportions and apply a ¥2”
layer on a small test surface.

e Let it dry for several days.

¢ Choose the sample with less
or no cracks, with a good
adherence and no swelling.

Water:

1. Don’t use too much water. Too
much water makes the plaster
crack while drying..

2. For mud plaster, the use of rain
water is preferable.

3. One may use horse urine
instead of water. The plaster will
become much stronger.

Mud plaster is composed of:
e Soil,

* Water,

* Fibres,

e Stabilisation (recommended)

For good adherence, plaster should
always be applied on well cleaned
stone and timber surfaces or on a
mesh (see page 19).

Fibres:

1. Fibres are an important ingre-
dient to improve plaster. They
act as an armature, similar
to the steel bars in reinforced
concrete.

2. You may use vegetable fibres
like straw or pine needles, but
also animal hair.

3. Usual proportion of fibres is
1-2 Ibs per cubic foot (20-30
kg/m3)

4. Fibres are generally cutto a
length of 1 to 2 inches.

Stabilisation:

Stabilisation of mud plaster increa-
ses its resistance. Depending on the
type of soil, you should use different
stabilisation methods:

Cement based stabilisation:

1. To be used for soil with a very
high sand content.

2. Proportion 2% (minimal stabili-
sation) to 15% (full stabilisation)

3. You may add 2% to 4% of bitu-
men or cut-back to the mix to
increase its water resistance.

Lime based stabilisation:

1. To be used for soil with a high
clay content.

2. Proportion: at least 10% of lime.

3. The addition of animal urine or
excrements can greatly increase
the quality of the plaster. Howe-
ver, the strong smell of ammonia
during mixing might disturb.

Cut-back based stabilisation

1. For soil which contains neither
too much sand nor clay and has
been prepared in a powder form.

2. Proportion: 2% to 6% of cut-
back.

3. You might have to warm the
cut-back to make it more liquid
(max. 100°C).

4. Add cut-back only 2 to 3 hours
before use.

NOTES ON MUD PLASTER
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Inner darker part: Heartwood |

| Irregular suface: YES |

Example:
Base plate in
heartwood

| Outer lighter part: Sapwood |

To increase its longevity timber
employed in construction must be

A: properly selected,
B: protected,
C: treated.

This is particularly important for
elements which are often getting

wet, such as the base plate and the

posts.

A: Selection:

Choose tree species known for
their resistance to insects and
fungi (e.g. cedar, blue pine, larch,
oak, chesnut, etc.).

For the most exposed timber
elements, such as the base
plate, choose the most resistant
timber.

Make sure that for these parts
the beams are cut out of the
heartwood. Heartwood is the

Use spacer if

the

surface is smooth

|Treat board with oil or paint| B3
I SST -

m b

4,

5.

inner dead part of a tree and is
much more resistant to decay
than the outer sapwood.

Cut trees in winter when growth
has stopped.

Use well seasoned timber.
Freshly cut (green) timber will
shrink and twist, ruining your
work.

B: Protection:

Timber must not be in contact
with earth or water.

Base plates must rest on an
irregular surface so that water
can run off or evaporate. Avoid
placing the base plate on a per-
fect concrete surface, otherwise
place %2” hardwood spacers
under the baseplate to keep it
away from the concrete surface.

Protect the base plate with a

NOTES ON WOOD PRESERVATION
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painted or oil treated weather-
board or CGl sheet.

4. Protect beam ends sticking out
of walls with a weatherbord or a
small CGI roof.

5. Painting of timber elements will
also help to protect it.

Borates - water solution

For 10 litres of solution, mix the
following ingredients:

1. Mix 1 kg (2.4 Ibs) of borax
with 0.7 kg (1.6 Ibs) of boric
acid.

2. Add this mixture to 7.5 litres
of water in an oversized
container (e.g. 12 litres)

3. Stir until the powder has
disolved.

4. Add a final 2.5 litres of water
and stir.

5. Use this mixture within 24
hours. Apply one application
with a brush on all timber
surfaces.

6. This amount will be sufficient
for 500 sqft of wood surface.

Borates - Propylene glycol solution

For 10 litres of solution, mix the following ingredients:

1. Use b5 litres of
PROPYLENE GLYCOL
(Car anti-freeze
liquid).

Do not, under any cir-
cumstance, use anti-
freeze containing any
amount of ETHYLENE
GLYCOL. Ethylene
glycol is toxic and can
be fatal.

2. Heat until gentle
boiling. This should
be done outside or
in a well ventilated
room.

3. Add 2.5 kg (5.5 Ibs)

of borax and stir.

Add 2 kg (4.5 Ibs) of
boric acid and stir
until everything is
disolved.

Add 5 litres of water .
Use within 24 hours.

This solution is toxic
to plants. Cover lants,
root systems and
surrounding soil

with plastic to avoid
contamination.

This amount will be
sufficient for 500 sqft
of timber surface.

C: Treatment:

Wood can be treated by applying a
water repellent or by using a che-
mical which will kill fungi and repell
insects. The recipes shown here
are for relatively harmless chemical
solutions.

1. Apply old engine oil to all timber
parts exposed to water. You won't
be able to apply any paint on
timber treated with oil.

2. Or: Apply a proper wood preser-

vative. You can prepare it your-
self according to the above given
recipes.

The wood preservative solutions
proposed here are NOT water-
resistant and will be washed out
if the treated timber is exposed
to rain. It therefore needs an ad-
ditional protection against water.

Apply these liquids with a brush
on every face of the timber. Tim-
ber must be cleaned previously.

Apply twice on the front parts of
the beams as these do absorb
more.

Use gloves and protect plants
and soil when treating the tim-
ber.

Apply treatment before construc-
tion!

If borates solutions are used, you
can paint the timber for further
protection.

NOTES ON WOOD PRESERVATION
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1. Enquire for the maximum depth
of snow in your area (measured
on a rather flat and open piece
of land, away from houses).
However, don’t take into account
exceptional years which only hap-
pen once or twice in a life time.

* if measured immediately after
snowfall, use ‘Fresh Snow’.

 if measured some hourse to
some days after snow fall, use

‘Compact Snow’.

in table 1.

In table 1 choose the row corre-
sponding to the type of snow:

Look up the weight of the snow

Go to the table with the roof
slope that corresponds best to
your roof (table 2, 3, 4 or 5).

Roof slope

Table 1: Snow depth and snow weight

Snow weight (snow load) in psf

N

Snow depth in ft 20 psf 30 psf 40 psf 50 psf 60 psf <
' Fresh snow 4 ft 6 ft 8 ft 10 ft 12 ft
» Compact snow 2 ft 3ft 4 ft 5 ft 6 ft

Table 2: Timber profiles for 1:2 roof slopes (26.5°)

Distance btw V
Snow load beams Span in ft

d 5' 6' 7 8' 9' 10' 171 12 13 14 15' 16' 17 18

20 psf 2' 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x4 | 3x5 | 3x5 | 3x6 | 3x6 | 3x6 | 4X7 | 4x7
2'-6" 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x4 | 3x5 | 3x5 | 3x6 | 3x6 | 3x6 | 4x6 | 4X7 | 4X7

3 2x4 | 2x4 | 2x4 | 3x4 | 3x4 | 3x5 | 3x5 | 3x6 | 3x6 | 4x6 | 4x6 | 4X7 | 4X7 | 5x7

4 2x4 | 2x4 | 2x4 | 3x5 | 3x5 | 3x5 | 3x6 | 4x6 | 4x6 | 4X7 | 4x7 | 4X7 | 5X7 | 5x7

5' 2x4 | 2x4 | 2x4 | 3x5 | 3x5 | 3x6 | 3x6 | 4X7 | 4X7 | 4x7 | 4x7 | 5x7 | 5x8 | 5x8

40 psf 2' 2x4 | 2x4 | 2x4 | 3x4 | 3x5 | 3x5 | 3x5 | 3x6 | 4x6 | 4x6 | 4X7 | AX7 | 4X7 | 4x7
2'-6" 2x4 | 2x4 | 2x4 | 3x5 | 3x5 | 3x5 | 3x6 | 4x6 | 4x6 | 4X7 | 4x7 | 4X7 | 5X7 | 5x7

3 2x4 | 2x4 | 2x4 | 3x5 | 3x5 | 3x6 | 3x6 | 4x7 | 47 | 4x7 | 4x7 | 5x7 | 5x8 | 5x8

4' 2x4 | 2x4 | 3x4 | 3x6 | 3x6 | 4x6 | 4X7 | 4X7 | 4x7 | 5x7 | 5x8 | 5x8 [ 5x9 | 6x9
5' 2x4 | 3x4 | 3x5 | 3x6 | 4x6 | 4x7 | 4X7 | 5x7 | 5x7 | 5x8 | 5x8 | 5x9 | 6x9 [ 6x10

60 psf 2' 2x4 | 2x4 | 2x4 | 3x5 | 3x5 | 3x6 | 3x6 | 4x6 | 4X7 | 4X7 | 4X7 | 4x7 | 5x7 | 5x8
2'-6" 2x4 | 3x4 | 3x4 | 3x5 | 3x6 | 3x6 | 4x6 | 4X7 | 4x7 | 4x7 | 5x7 | 5x7 | 5x8 | 5x9

3 2x4 | 3x4 | 3x5 | 3x6 | 3x6 | 4x6 | 4X7 | 4x7 | 5x7 | 5x8 | 5x8 | 5x8 | 5x9 | 6x9
4' 3x4 | 3x5 [ 3x5 | 4x6 | 4x7 | 4X7 | 4x7 | 5x7 | 5x8 | 5x9 | 5x9 | 6x9 [ 6x10 | 6x11
5' 3x4 | 3x5 | 3x6 | 4x7 | 4x7 | 4x7 | 5x7 | 5x8 [ 5x8 | 6x9 | 6x9 | 6x10 | 6x11 | 7x11
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Table 3|: Timber piofiles for 3:4 roof slopes (36.5°)

l«—d—>

l«—d—>

v

Distance btw
Snow load beams Span in ft

d 5' 6' 7 8' 9 10 11 12' 13 14' 15' 16' 17 18'

20 psf 2' 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x4 | 3x5 | 3x5 [ 3x6 | 3x6 | 3x6 | 4x6
2'-6" 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x4 | 3x5 | 3x5 | 3x6 | 3x6 | 3x6 | 4x6 | 4X7

3 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x4 | 3x5 | 3x6 | 3x6 | 3x6 | 4x6 | 4x7 | 4X7

4' 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x5 | 3x5 | 3x6 | 3x6 | 4x6 | 4X7 | 4X7 | 4x7 | 4x7

5' 2x4 | 2x4 | 2x4 | 3x4 | 3x5 | 3x5 | 3x6 | 4x6 | 4x6 | 4XT7 | 4X7 | 4X7 | 4x7 | 5X7

30 psf 2' 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x4 | 3x5 [ 3x5 [ 3x6 | 3x6 | 3x6 | 4x6 | 4x7
2'-6" 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x4 | 3x5 | 3x5 | 3x6 | 3x6 | 4x6 | 4x6 | 4x7 | 4x7

3 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x5 | 3x5 | 3x6 | 3x6 | 4x6 | 4x6 | 4X7 | 4x7 | 4x7

4' 2x4 | 2x4 | 2x4 | 3x4 | 3x5 | 3x5 | 3x6 | 4x6 | 47 | 4XT7 | 4X7 | 4X7 | 5x7 | 5x7

5' 2x4 | 2x4 | 3x4 | 3x5 | 3x6 | 3x6 | 4x6 | 4x7 | 4x7 | 4X7 | 4x7 | 5x7 | 5x8 | 5x8

50 psf 2' 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x5 | 3x5 | 3x6 | 3x6 | 4x6 | 4xX7 | 4AXT7 | AXT7 | 4Ax7
2'-6" 2x4 | 2x4 | 2x4 | 3x4 | 3x5 | 3x5 | 3x6 | 4x6 | 4x6 | 4XT7 | 4X7 | 4X7 | 4x7 | 5X7

3 2x4 | 2x4 | 2x4 | 3x5 | 3x5 | 3x6 | 3x6 | 4x6 | 4x7 | 4X7 | 4x7 | 4x8 | 5x7 | 5x8

4' 2x4 | 2x4 | 3x4 | 3x6 | 3x6 | 4x6 | 4X7 | 4x7 | 4x7 | 5X7 | 5x7 | 5x8 | 5x9 | 5x9

5' 2x4 | 3x4 | 3x5 | 3x6 | 4x6 | 4x7 | 4X7 | 5x7 | 5x7 | 5x8 | 5x8 | 5x8 | 6x9 | 6x10

Select the rows corresponding to
your snow load.

Select the row corresponding to
the distance between your roof
rafters or beams.

Select the column with the length
of the beam or rafter you need.

Pick the corresponding profile for
your beams or rafters.

Example of roof slope:
For every 4 feet sideways,
go 3 feet up.
In this case:
3 x4 ft =12 ft sideways
and 3x 3 ft=9 ftup.

9 ft

12 ft

DIMENSIONING OF ROOF CARPENTRY
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Y.

Table 4: Timber profiles for 1:1 roof slopes (45°)

</
Roof slope

1

Distance btw
Snow load beams Span in ft

d 5' 6' 7 8' 9' 10' 171 12' 13 14 15' 16' 17 18

20 psf 2' 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x5 | 3x5 | 3x5 | 3x5 [ 3x5
2'-6" 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x5 [ 3x5 | 3x5 | 3x5 | 3x6 | 3x6

3 2xX4 | 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x5 | 3x5 [ 3x5 | 3x5 | 3x6 | 3x6 | 4x6

4' 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x4 | 3x5 | 3x5 | 3x6 | 3x6 | 3x6 | 4x6 | 4x7 | 4x7

5' 2x4 | 2x4 | 2x4 | 3x4 | 3x4 | 3x5 | 3x5 | 3x6 | 3x6 | 4x6 | 4x6 | 4X7 | 4x7 | 4x7

30 psf 2' 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x5 | 3x5 | 3x5 | 3x6 [ 3x6 | 3x6
2'-6" 2x4 | 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x4 | 3x5 | 3x5 [ 3x6 | 3x6 | 3x6 | 4x6 | 4x6

3 2x4 | 2x4 | 2x4 | 2x4 | 3x4 | 3x4 | 3x5 | 3x5 | 3x6 | 3x6 | 3x6 | 4x6 | 4x7 | 4X7

4 2x4 | 2x4 | 2x4 | 3x4 | 3x4 | 3x5 | 3x5 | 3x6 | 3x6 | 4x6 | 4x6 | 4X7 | 4x7 | 4x7

5' 2x4 | 2x4 | 2x4 | 3x4 | 3x5 | 3x5 | 3x6 | 4x6 | 4x6 | 4X7 | 4X7 | 4X7 | 5x7 | 5x7
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|Twigs and branches 8” |

Boards or similar

Table 5: Flat roof with mud cover

Distance btw
Snow load beams Span in ft

d 5' 6' 7 8 10 171 12' 13 14' 15' 16' 17 18
20 psf 2' 3x5 | 3x6 | 4x6 | 4x7 | 5x7 | 5x8 | 5x8 | 6x9 | 6x10 [ 6x10 | 6x11 | 7x11 | 7x11 | 7x12
2'-6" 3x6 | 4x6 | 4x7 | 5x7 | 5x8 | 5x9 | 5x9 | 6x10 | 6x11 [ 7x11 | 7x11 | 7x11 | 7x12 | 7x13
3 3x6 | 4X7 | 4x7 | 5x8 | 5x9 [ 6x9 | 6x10 | 6x11 | 7x11 | 7x11 | 7x12 | 7x12 | 7x13 | 7x14
40 psf 2' 3x5 | 3x6 | 4x6 | 4x7 | 5x7 | 5x8 | 5x9 | 6x10 | 6x10 | 6x11 | 7x11 | 7x11 | 7x12 | 7x12
2'-6" 3x6 | 4x6 | 4x7 | 5x7 | 5x8 [ 5x9 | 6x9 | 6x11 | 7x11 | 7x11 | 7x11 | 7x12 | 7x13 [ 7x13
3 4x6 | 4XT7 | 4x7 | 5x8 5x9 6x9 | 6x10 | 7x11 | 7x11 | 7x12 | 7x12 | 7x13 | 7x14 | 8x13
60 psf 2' 3x6 | 4x6 | 4x7 | 5x7 | 5x8 | 5x8 | 5x9 | 6x10 | 6x11 [ 7x11 | 7x11 | 7x11 | 7x12 | 7x13
2'-6" 3x6 | 4x7 | 4x7 | 5x8 [ 5x9 | 6x9 | 6x10 | 6x11 | 7x11 | 7x11 | 7x12 | 7x12 | 7x13 | 7x14
3 4Ax6 | 4x7 | 4x8 | 5x9 | 6x9 | 5x10 | 6x11 | 7x11 | 7x12 | 7x12 | 7x12 | 7x13 | 8x14 | 8x15
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