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Decks and patios can become outdoor rooms
for eating, sleeping, entertaining, bathing or
playing. Historically, this is part of a rich design
tradition that comes down to us from ancient
Egypt, Greece and China. 4

The basics of designing a deck or patio include
considerations of space, visual limits, light, color,
textures, form and perspective as well as natu-
ural considerations like sound, wind, shade
and sun. 20

Thie Desianer's Workoook

How you design your deck or patio not only
means drawing a set of plans, it also means
staking out a grid, deciding on your elevations,
and creating your concept design. 32

The How-los of

Deck Gonsiruction

How to select lumber and materials. How to
pour footings and piers. How to build ledgers
and basic substructures. All about blocking
and bracing. How to lay decking. 40

e How-T0$ of

Pallo GonsIruction

How to lay and cut bricks. How to mix, pour
and finish concrete. How to build steps and
paving blocks. Choosing alternative pavings. 70

Thie WorKing Plan

The completed plan includes building permits,
balancing load factors, and a variety of special
= optional features like ramps, gates, benches,
planter boxes, even storage spaces. 100







e Desioner's Way

Decks and patios can become outdoor rooms for eating,
sleeping, entertaining, bathing or playing. Historically,
this is part of a rich design tradition that came down to
us from ancient Egypt, Greece and China.

hrough the ages, people
have created many forms of shelter,
inspired by necessity and pleasure.
Where mild weather prevails, many of
these living areas have been outdoors.

An explosion of designs for outdoor
living has now literally turned houses
inside out. The new designers are no
longer constrained by stiff and tra-
ditional forms. People are exuberantly
extending their lifestyles to outdoor
cooking, eating, sleeping, bathing,
playing, partying and working.

If you always thought that living
happened in rooms inside, with a roof
and all, like a dining room or den, per-
haps you haven't yet thought of organ-
izing your outdoor spaces with specific
uses in mind. Even avid gardeners
and traditional designers recognize the
value of solid surfaces in their gardens
as spaces for people to walk alone,
congregate together, compete in
games or work on projects.

Other surfaces in the garden are
built as decks or patios and can serve
the countless purposes that rooms do.
There's nothing that says a room can't
be outside. Each outdoor room —
spaces on the deck or patio — should
be designed for a specific use, as a
room inside is, and harmonize those
uses with the setting and with each
other.

Both decks and patios we define
as level spaces that can be put to an
almost endless variety of uses. The
difference is simply that a deck is a
wooden structure built a little or a long
way above the ground, while all of a
patio rests on the ground and may be
surfaced with a variety of materials.

This book itself rests on solid

{

On a former hiliside void, outdoor rooms
spring into use, visually defined by level
changes, plantings, tents and furniture
groupings.

ground: the firm idea that you can
design your own deck or patio and
that you can build it. You may never
have gone through the design process
of the professional landscape architect.
And you may rarely have met lumber
and concrete in the raw. But with this
book in hand, you will learn the pro-
cedures, practical information and
confidence that will let you conceive,
plan and construct outdoor living
spaces that are just right for you and
your home.

sual and unusual uses:
Decks and patios are most common-
ly used as extensions of interior
spaces for living, working, eating.
The barbecue replaces the stove and

there may even be built-in kitchen
counters with sinks and storage cup-
boards.

Other decks and patios take on the
intimate character of family rooms
when furnished comfortably. A deck
can be a quiet haven away from chil-
dren. Or it can be specifically designed
for the play of children. Some outdoor
rooms have fire pits or niches with
cosy mats and subtle lighting for the
evenings.

There are a good number of cir-
culation uses for decks and patios.
Sunny-morning breakfast nooks can
double as entry courts; boardwalks
that connect house to deck and gar-
den can be play ramps for kids or fine
display areas for collections of peren-
nial flowers. Some patios and decks
have several levels, separating func-
tions, age groups and activities. Sets
of stairs can be sculptural links be-
tween them.

Seen in plan, the deck is divided into room-sized functional spaces, connected
yet separate, functioning together or singly; spaces for living outdoors.

Pittosporum trees
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There are lots of other uses that are
less common extensions of the inter-
ior. Hot tubs and spas are among the
major new features on many decks.
They can be put off the master bed-
room for private adult use, or for
greater family use they might be sit-
uated in the direct view of the living
room or right near the barbecue. Hot
tubs are an outgrowth of the Japanese
o’Furo, or honorable bath. They are
usually at least 3 feet deep and 4 feet
in diameter, though there are many
sizes and shapes on the market. Filled
with water heated to about 110° F,
they relax muscles and.soothe arthritic
pains.

Some designers have enclosed
saunas, or Finnish steam baths, in the
underpinnings of decks, and showers

6 The Designer's Way

to cool off with. Others use their out-
door rooms to entertain with soirées,
musicals, children’s puppet shows,
readings, and outdoor movies project-
ed on foliage.

Outdoor rooms can be furnished
seasonally for sleeping under the stars,
with hammocks, Hawaiian hakaii, water
beds or gym mats. Where space is
limited, decks and patios can house

laundry equipment, storage cupboards,

garbage cans. And the list goes on.
Deck and patio uses as extensions
of interior spaces are really limited
only by your individual needs, and the
site conditions of space, access and
weather.

In addition to being outdoor rooms
that extend the interior living environ-
ment, decks and patios can serve

£ e ),

manysnormal outdoor functions. Herb
and vegetable gardens can be plant-
ed in containers or as focal points in
patio gardens. Deck space can be set
up with a potting shed or greenhouse,
and a rear deck may be the ideal
place to keep the dog outside but
close to the house.

Decks and patios can be good lawn
substitutes, reducing the amount of
regular maintenance you need to spend
time and money on. Adjacent to pools,
decks and patios become more like
the beach as they are covered with
bath towels.

A hot tub “bathroom” rises in rounded
layers adjacent to a gazebo covered sit-
ting room. The Victorian picket fence
ties old to new, defining the visual and
practical extent of the patio room.



Let your imagination run, and make
notes of your outdoor needs to consid-
er as you create your deck or patio
concept:

U] Fireplace niche

[J Family room

] Kitchen (barbecue)

[J Dining room

[ Library (contemplation)

[ Foyer (entry court)

(] Hallway (boardwalk)

(] Bathroom (outdoor shower,
hot tub)

L] Children’s play room

[J card and game room

(] Music room

] Theater

(] Laundry

(] storage

(] sauna

U] Project room

[J Wood shop

[ staircase

[J utility room

[J Garbage enclosure

(1 Herb gardeh

[] Vegetable garden

[J Potting shed

[ Greenhouse

(] Bonsai display

(] Beach

] Poolside

] Dog run

(] Lawn substitute

Under the eucalyptus boughs, dining room and bedroom function in their special
capacities in their own time: meal time, nap time, entertainment time.

Freestanding garden sculpture, a covered deck becomes potting shed, storage closet and sitting area, serving multiple uses.

The Designer's Way 7



he feeling of a room: Some-
times a sense of a room enclosed
and separated can be created out-
doors with the imaginative use of
existing surfaces — the boughs of a
nearby tree, or a fence, a screen or
a wall of the house. Walls of outdoor
rooms can also be suggested by col-
umnar trees, potted plants, railings,
elevation changes and other inter-
ruptions to one's field of vision.

The ceiling of an outdoor room may
be the canopy of a large spreading
tree, vines on lattice, a canvas cov-
ered trellis or other sheltering struc-
ture. Or the ceiling may be simply
the open sky.

The plane of the floor — wood deck-
ing or bricks or any other surface of
a patio — can be visually extended
by non-walking surfaces such as
water or plantings.

The moods of outdoor rooms are
influenced by wind, light, temperature,
plants and views, and each of these
can have a profound effect on how
pleasant it is to be in that space.

ou the designer and builder:

Because you have bought this book,
you are probably planning to design
and build a deck or patio, and you
probably already have a general idea
of what you want. Your ideas, though,
may still be vague and you may need
technical advice about structural ele-
ments. So do all of us when we be-
gin a new project. Just take it step
by step, starting with the design pro-
cess and working through the actual
construction.

There are no ready-made solutions
to creative design. Your site, yourself,
and your family are unique. Only you,

The feeling of a room outdoors may
result from actual enclosure with fly-
screening or it may be merely intoned
by plantings, level changes, railings or
other interruptions of the field of view.

8 The Designer's Way




Food preparation and
garbage disposal can be
designed into the structure
and form of decks and

working with this guided program of
design development or a professional
designer, can produce your ideal cre-
ation. To help you do this by yourself,
we have outlined the process in work-
book fashion so you can design and
build your own deck or patio. The
process you will follow is an outgrowth
of the way many professional design-
ers, architects, and landscape archi-
tects come to grips with deck and
patio design problems.

You may never have considered
yourself a designer. You can be. Cre-
ative ideas of balance and form come
to some people more easily than
others, but that could be because the
others have never really given their
subconscious abilities a chance to
operate.

You can make good design deci-
sions if you study your site and how
you want to use it, and then allow your
ideas to direct your subconscious
understanding of balance and form.

Don't be scared by our discussion
of a design process because you
haven't gone through one before. This
book is intended for people who have
little or no experience with design and
who may not have built many things,
either. You should know, however, that
a successful creative design will result

only from your actively thinking things
through, and some hard work. It can
also be lots of fun and very satisfying
as you see the fruits of your imagina-
tion constructed into reality.

Chapter 4 outlines everything you'll
need to know about deck construction,
and Chapter 5 does the same for patio
construction. Our aim is to be your
on-the-spot guide both as designer
and builder.

our private place: William

Shakespeare’s adage that “the ap-
parel oft proclaims the man” can be
aptly extended to the environments
people. create for themselves — their
homes and gardens. To the extent that
our homes reflect what we care about,
they are open statements of who we
are. Our surroundings are often sub-
conscious re-creations of happy and
secure childhood places. It is often
possible to tell peoples’ native regions
by the plants and landscape styles
they use around their homes.

Different parts of the United States
and the world have distinctive design

styles and native plants. These, how-
ever, have been diffused over time as
immigrants carried their native land-
scapes to new homes, planting coni-
fers in the desert, for instance, or
cacti in lake country, box hedges in
New England or lawns in Los Angeles.
Designers have long urged respect for
every native landscape, warning that
too many non-native plants and styles
could take away the distinctive beauty
of the natural landscape.

Today, many of us find ourselves
living in patchwork landscapes that
represent wildly different origins. In
some newer communities, zoning reg-
ulations now limit the homeowner,
guiding design choices of plants and
house styles to those that will fit the
native character.

Although you may not be able to
plant some particular tree or have
some particular style for your house,
you will generally have a great deal of
freedom to design your own deck or
patio. Make your personal environment
reflect your visions, recreating ele-
ments of places you've loved in the
past or developing other ideas. Be
conscious and careful of the native
character of the landscape you are
working within, and your own design
will have that much more charm.

The design process directs deck and patio creation to include the variety of spaces and subtle design elements that make

o A
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outdoor rooms just right for your family’s activities. Such rooms “work.”
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ycles of design creation: The
design precess can really be split
into three major creative activities;
survey, evaluation and synthesis. In
the survey, you get to know all about
the site conditions, your needs, desires
and objectives, and the resources
available to carry the design out. Eval-
uation is the examination of accumu-
lated information in search of design
directions. Synthesis is the creation
of actual designed form.

The main objective of all these
activities is to free you, the designer,
from preconceptions about design
forms. Your own intuition, once you
have absorbed the site, may be just
right for the actual structures. But
don't let intuition short-circuit what
you discover during your survey and
evaluation.

The objective of this book is to lead
you through the process of survey,
evaluation and synthesis for your deck
or patio design. In other words, we
want to show you how to observe, crit-
icize and make design decisions that
will really customize your future out-
door rooms. Follow a cyclical course
that repeats and refines the observa-
tions, critiques and creations until your
design finally develops a satisfying
maturity. In the course of several rev-
olutions through these stages, you will
refine your observations and ideas
well beyond what you could do in one
pass at the problem.

ite selection: To begin de-
signing, take some time to observe
the potential sites for your deck or
patio. You may want to build a com-
bined deck and patio, or just one or
the other. It might be close to the
house or freestanding out in “the back
forty.” In any case, start looking over
all the sites where it might be.

One way to identify sites is to stroll
through the areas you might use and
locate several observation places just
for sitting and contemplation. Walk a
looping trail if you have a very large
property, identifying sites and seeing
how they look from different angles. If
your lot is small, pick two or three
places to sit in what may be the only
possible site for the deck or patio.
Move from one position to another as
an observer. You may be surprised
how much you will see that you hadn't
noticed before.

Think of this observation process as
a circling trail where you will find new
and exciting details each time you
walk it and pause to look anew.

At this early stage in the site selec-
tion process, be as open as possible
in considering where your outdoor
rooms should be. You may have no-
ticed several good places, but there
may be an even better one. You don't
need to decide on a site now, but if
you are familiar with what you have to
work with, you will get more out of the
exercises that are coming up.

Building a deck around the trees, with hammock in place, is one way to select a site.

10 7he Designer's Way




To swell the Terras, or to sink
the Grot;
In all, let Nature never be

Let not each beauty ev'ry
where be spy'd,

Where half the skill is
decently to hide.

He gains all points, who
pleasingly confounds,

Surprises, varies and
conceals the bounds.
Consult the Genius of the

forgot. Place in all;

But treat the Goddess like a  That tells the waters to rise,
modest fair, orfall ...,

Nor over dress, nor leave her Now breaks or now directs,
wholly bare, Th' intending Lines;

Paints as you plant, and,
as you work, designs.

Alexander Pope, c. 1715

As you study the potential sites, im-
agine what the views to and from them
would be with a patio or deck at var-
ious elevations off the ground. Can
you connect the garden to the house
with a deck, and thus make better
access between them? How will it
look from the inside of the house
and from the street? Climb up a lad-
der to check out views, and lay out
hoses or strings to help picture sepa-
rate areas you might be using.

Remember, though, that this is a
preliminary look-see. Shortly you will
be doing some design observation
exercises that may broaden your un-
derstanding of what you can do. The
better you know your own sites, the
more easily you will see the potential
of ideas that will soon be streaming
through your imagination.

It might help if you think of these
early observations as an effort to see
through dark glasses. At first, your
prior experience with the site may
block out much of the potential that
is there. You may think you already
know the site, and wonder what you
will learn by looking at it in detail. If
you can put off the urge to hurry into
construction and give yourself time
to develop a design, you will create
a very different solution. Strain hard
to look with fresh attention; don't let
your preconceptions limit you.

se a mirror: A few tricks will

help you get around your precon-
ceptions in this initial discovery cycle.
What you need are new eyes that see
more, and still keep you interested in
looking. The more you continue to
look (up to a point), the more you will
discover about your design possibilities.

A helpful technigue is to take along
a mirror for studying the sites. Things
in reverse look different. All at once
you discover that the big tree is block-
ing a view you never knew existed,
or that a connecting deck between the
living room and the rose garden would
be easier than walking around the
house as you do now. Perhaps you
will see a flow from one part of the
yard to another that you hadn't noticed

before, or a problem with screening
that you had just been looking past,
not noticing because it is so familiar
to you. Using a mirror can help you
understand your site.

You might see in the reverse image
that there is a sloping surface where
you planned to make the patio, but
that right near it is a flat place that
will be much easier and less expen-
sive to develop. Perhaps you have
decided to build a deck because you
have a friend who has one and you
really like it. But because you have
been looking for deck sites, you may
have overlooked an area that would
make a perfect patio. Maybe there is
a tree with a broad-branching canopy
where you want your deck. A deck
would make a tight fit but a patio
would have a fine ceiling of green
boughs. If you had gone ahead with a
deck, you would have had to prune
the tree beyond recognition.

A refinement of the mirror trick is to
take slides from different angles and
project them backwards.

Both mirrors and slides create the
kind of environment of fresh discovery
that designers find when consulting
with clients. An architect or landscape
architect will come to a site without
prior ideas about its limitations. For
that reason, the professional designer
is often able to make suggestions that
never occur to the owners. The closer
you come to seeing the site without
preconceptions, the better you will be
able to develop a designer’s eye.

There are other ways to see the site
with new eyes. Cup your hands to
make a sort of telescope, or use rolled
paper or a piece of cardboard with a
hole cut in it. As you look through,
concentrate your attention on details.
You can take movies of the potential
sites for the deck or patio. They might
show areas that need more study.

Walk your observation trail again,
trying out your unformed ideas for the
spaces you may want to create. Don't
worry about making notes or saving
your thoughts from this loop. Instead,
just observe and understand the site
without doing anything else. There will
be time later to write down your ob-
servations. The important thing to do
in this first cycle of your design is to
free yourself from preconceived ideas
as you go outside in your future rooms.

The Designer's Way 11



Greek temples and Baby-
lon's Hanging Gardens
became rooms outdoors
§ for another age.

ow that you have been
around your design trail several times
and have seen the sites with a fresh
eye, turn your attention to what other
people have done with their outdoor
spaces. Look for ideas that might work
into the various sites you have been
observing. Looking at some great out-
door rooms of history may help you
discover your own site and design
potential. As you read the following
discussion of outdoor spaces, consid-
er yourself a co-author of this book.
Indeed, for much of the rest of this
book we urge you to interact.with it.
As creative ideas occur to you, jot
them down in the margins. In the pic-
tures, circle details that you like and
note why. Work with the book and go
beyond it with newspaper, magazine
and book pictures of other outdoor
spaces that interest you. The greater
your exposure to what other people
have designed, the more ideas you
will have to choose for your own
space. You may not be able to build
another Hanging Garden of Babylon,
but some aspect of that ancient won-
der, or something that it reminds you
of, could be the cornerstone of your
design. Professionals get ideas from
classic designs, and you must do
SO too.

iverse and curious out-
door rooms: Because so much living
occurred outdoors in the Mediterra-
nean area, early mythology often
depicted the haunts of gods in pas-
toral séttings. Great temples were
built to honor them, but they were
thought of as residents of distant
mountain perches, overlooking the
whole of civilization. The gods frol-
icked like men and women, and had
their passions.

Does your site, like the home of
ancient Greek gods, possess com-
manding views? Like Zeus, the king
of gods, you may be able to visually
command your world from your ter-
race or deck. Or perhaps you would
prefer to play the part of Dionysus,
god of wine and merriment, as you
entertain friends in your outdoor
space. '

Religious writings abound with

descriptions of garden-like rooms.

The Garden of Eden is, of course,

the most celebrated. There was

... made to grow every tree that

is pleasant to the sight and good

for food . . .,” a sanctuary from

the wilds beyond.

The imagery of Eden has been an
inspiration for outdoor rooms through
the ages. In designing modern garden

outdoor market or agora staged other
activities in a later memorable time.

spaces, Eden is still a cultural inspira-
tion for balance and goodness.

Mohammed repeated the notion

of paradise gardens and filled

them with groves of trees and

fountains. Glades of flowers and

the splash of water, rare in Is-

lamic countries, came to be the

essence of heaven.

In your deck or patio paradise, you
may want to incorporate rare elements
of your own environment. Perhaps the
shaded and stepped character of a
creekside can be developed with decks
on several levels stepping down to
an enclosed canvas canopy. Or if
your site is on a craggy mountain, a
protected patio simulating a flat rock
outcropping might give great plea-
sure within the natural conditions.

Balance and form,originating in Western thought with Eden, are still inspired by the notion of perfection in creative outdoor room.
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s ments.

Persian rugs preserve the
character of ancient glo-

rieta garden rooms, oases
in hostile natural environ-

Your own “paradise” will come from
your careful use of unusual parts of
your environment, so look around you
and see what they are.

Among the oldest recorded gar-

dens in the world are the oases of

Egypt. They brought together rare

shade, water, plants, beauty and

food. In form, these gardens were
simple rectangles with rows of
plants and paths, but they were
the beginnings of great outdoor
rooms. In Babylon, the celebrated

Hanging Gardens were actually

oases constructed as roof ter-

races or decks. The gardens rose
to a height of three hundred feet
and covered four acres. From

the terraced levels, great views

opened up and cooling breezes

washed the plants and people.

anging gardens: Can Babylon

be an inspiration as you get ready to
design your deck or patio? Think of
how you can change your space with
structures that alter the direction of
views or the character of the topog-
raphy. Is your site flat and therefore
seemingly uninteresting? You might be
inspired to make raised planter boxes
or to build a multilevel deck stepping
down to a patio, simulating the effect
of the Hanging Gardens of Babylon.

The paradise garden reached

its height of development in the

Persian formal designs called

glorietas. These rectangular en-

closures were filled with elaborate

and intricate patterns of flower

plantings, gravel paths and water

courses. Many of the designs

have been preserved in patterns

of Persian rugs. As time passed,

the glorieta as a design genre mi-

grated to India and Spain, and

later to Mexico and California

where it developed into the patio.

The detail of the glorieta is its genius,
and to study this for inspiration you
might visit a Persian rug store and
look at the forms and complexities of
the designs. Note the regular place-
ment of trees or flowers and the di-
rectional quality of some of the de-

signs. Study your own site and think of
it richly filled with a variety of textures.
If you are going to build a patio, per-
haps your pavement pattern should

be rich with texture — for example, a
herringbone brick or concentric circles
of stones.

In Greece the golden age of
Socrates and Plato centered
around largely outdoor spaces.
The agora or marketplace, the
stadium and amphitheater, and
the acropolis or fortified temple
were built with outdoor rooms
where people lived. These cen-
ters of human interaction were
typically alive with a multitude of
activities. Interest was created by
variety, much as we today try

to enliven shopping arcades and
county fairs.

Give some thought to how you can
serve a variety of uses with special
built-in facilities in your outdoor rooms.
Hobbies and projects, pets and wild
animals — if even just the neighbor-
hood hummingbird or gray squirrel —
the normal abundance of domestic
activities and the facilities needed to
serve them can create richness in
space.

Throughout the Mediterranean

areas of the Roman Empire, be-
cause of the pleasant climate,
living continued to happen out-
doors in marketplaces, public
baths, stadiums and residences.
The dominant residential architec-
tural style featured an atrium — a
patio or central courtyard garden
room — containing fountains,
Sculpture and plantings. Often
the walls of the atrium were cov-
ered with paintings of trees, land-
scapes or heroes. At Pompeii on
the Bay of Naples, lava from the
volcanic Mt. Vesuvius covered
houses with atriums in 79 A.D.,
preserving them until recent ex-
cavations revealed their beauty.
With the rise and fall of empires
in Asia Minor and the Mediter-
ranean, the Persian garden as

a design form migrated to North
Africa and then west to Spain
with the Moors. There the Roman
atrium was combined with the
paradise garden in about the 13th
century. An early example is the
Court of the Lyons at the Alham-
bra, where channels of water not
only run through courtyards but
into and through some rooms,
functioning as a primitive form

of air conditioning.

Egyptian garden designs, in rectilinear patterns, are preserved in paintings on the

pharaohs’ tombs.

The Designer's Way 13



Oriental prints and paintings fancifully demonstrate linked outdoor rooms, bor-

rowing landscapes through manipulated views, framed by shrub masses, trees and
architectural features.
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Paving or floor surfaces that con-
tinue from outdoors to indoors is some-
thing to keep in mind as you create
your own oasis. They can visually tie
exterior and interior spaces together
as the Romans did with their atriums,
their outdoor garden rooms.

Chinese gardens: In China, gar-

dens evolved as miniature repre-

sentations of the awesomeness

of nature. Symbolic mountain

chains and lakes, and miniature

trees were viewed from benches
and open pavilions. Such an out-
door place became the contem-
plation center of the home. De-
veloping from this tradition, the

Japanese refined the contempla-

tion garden with sand and rock

representations of natural balance
and form. The great Zen gardens
were intended to be seen from
prearranged spots where decks
and pavilions were sited. Domes-
tic gardens also became very
refined, and were the heart and
most private part of the home
environment. They were places
where guests were seldom invited,

where deep contemplation of im-

portant matters would be unin-

terrupted.

One trick of ancient Oriental gardens
that is good to note is the way neigh-
boring landscapes are used. Contem-
plation areas on a deck or pavilion
were carefully sited to take advantage
of views that could be framed and
screened with trees or shrubs. Picture,
for instance, a site overlooking a great
valley and distant mountain range. In
the foreground, however, neighboring
houses loom up into the view. By siting
the deck so that it looks between the
house roofs, and then by screening
them out of the picture with shrubs
and fences — by diverting the eye
around them — you are tricked into
not noticing them. As you borrow the
landscape beyond and overlook inter-
mediate obstructions, the small space
you are actually designing opens out
into a much larger visual space.

The Japanese can also take

credit for developing the art of
bonsai, growing miniature trees in
pots or on trays. Some of these
small trees live to be hundreds of
years old and reflect enormous
amounts of care over many years.



uses.

i American Indians devel-
ped outdoor rooms for
work, play and ceremonial

Until the turn of the century, bonsai
trees were confined to Japan but now
they have become favorite decora-
tions in outdoor rooms. For some, in
fact, their care, cultivation and display
is the central interest in the whole
garden. Perhaps you like bonsais or
some other form of containerized
specimen plant and ought to plan for
that hobby in your patio or deck
design.

European gardens

In Europe during the Middle Ages,
the walled towns and castles
needed for protection allowed little
space for outdoor living. The tiny,
crooked streetscapes of medieval
enclosures teemed with life and
activity, but the small outdoor
rooms in these enclosed towns
and cloisters had to be used in-
tensively. Herbs were grown in little
beds, there were fish breeding
ponds, and carefully placed trees
gave shade from the summer
heat.

" LN .
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sparkling water.

If you are building a roof deck or a
small city patio, consider the tiny out-
door spaces of Europe’s medieval
towns. The main problem is to use the
space intensively.

Be sure to incorporate the facilities
you want into the structure when pos-
sible. For instance, if you want a sitting
area, you might design it into a raised
planter that will provide a backdrop
of foliage, vines or espalliered trees.
Consider using different paving mate-
rials to designate special areas for
special purposes — such as the sit-
ting niche or the entry walk as distinct
from the the general patio or deck
area. Look up pictures of medieval
courtyards and cloisters for inspiration
in designing your small outdoor
spaces.

As Europe became safer, people
of the Renaissance created an
atmosphere reminiscent of the
rich outdoor spaces of classical
Rome and Greece. Gardens
began to imitate classical spaces

b BREW  i \\@Mﬁ.“
Fountalns at Ville d’Este Ilnk spaces wlth the ephemeral delight of splashing and

and expand on them. In Italy, the
Villa d’Este is a great series of
outdoor water-cooled rooms on a
geometric plan. In France, some
of the world’s most grandiose gar-
dens were developed as the
countryside was graded level and
woods were transplanted to cre-
ate geometric patterns on the
gently sloping landscape. At Ver-
sailles, King Louis XIV's master-
piece was a kind of outdoor room.
At a scale similar to modern sport
arenas, the Versailles gardens
provided outdoor rooms for spe-
cific activities. Walks and hedged-
in spaces at this grandest of
gardens were intended to be
salons where the royal peers
could parade in the height of
fashion, seeing and being seen.
King Louis wanted to create an
image for himself, and with his
outdoor rooms, he certainly
succeeded.

our house as image: Perhaps

you are concerned with the image
your house projects on visitors or
neighbors. There are many reasons
why you might want to project an at-
tractive image to passersby and peo-
ple approaching your front door. How
does this image of your house in-
fluence what you might build as a
patio or deck? Is the street side your
sunny area, or the most spacious part
of your lot for an outdoor room?
Maybe you can make it private with
fencing and planting, and create in the
newly reclaimed space an image-
enhancing deck or patio. Your space
might act as a link between the public
sidewalk and the more private patio
directly adjacent to the house.

it may be that you have only enough
room to make a private entryway or
court. But at certain times of the day,
that little space may have the best
climate for an outdoor room. Consider
how you can design the space to in-
fluence the image you want and also
to serve your needs.

The Designer's Way 15



The parterre Orangerie

becomes a parade ground

for the fashion-conscious
\\ in Louis XIV's court circles.
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Image was not unimportant to the
English, and in the early 18th
century, great gardens were con-
structed with formalism borrowed
from gardens in France and Italy.
There were long vistas down allées
lined with hedges, and intricate
boxwood hedge parterres that
enclosed gaudily colored gravels.
The naturally rolling English land-
scape was graded into flat planes
where possible, and the arbitrary
geometric designs of other cul-
tures were imposed on a lanad-
scape that was ill suited to them.

A revolt developed against the
formalism, however, and under
the direction of Lancelot Brown
(1715-1783), who was also known
as Capability Brown, great English
estates were regraded and planted
in rolling, natural-looking mead-
ows with groves of trees to ac-
cent and interrupt the long views.
It was Brown who laid out the
gardens at Kew and Blenheim.
Lakes were formed to simulate
romantic natural ponds. Views

(

Versalilles, grandest collection of West-
ern outdoor rooms, spreads out from

a central axis with designer le Notre’s
intentional cross axes and diagonal
axes, punctuated with frequent outdoor
sitting rooms.

were arranged to be seen from
pavilions and the great houses.
Out in the gardens, careful se-
quences of views were laid out
like stage sets contrived to fea-
ture prized elements — rock out-
croppings or architectural features.

he eye-catcher: A curious ele-
ment of many of the great English
gardens was the eye-catcher. This
was usually a piece of classical ruin
or temple set slightly apart to tickle
romantic fancy. Often the eye-catcher
would distract attention from some-
thing the designer didn't want to be
noticed, such as a hamlet in the
distance.

In planning your outdoor rooms,
you may find that an eye-catcher can
distract attention from something you
don't want to catch the eye. If you
don't have a classical ruin at your dis-
posal, you might find a nice piece of
driftwood or garden sculpture to do
the same thing. Study the views you
want to call attention to or away from,
and place the eye-catcher where it
will be seen from the deck or patio
site.

Colonial settlers brought with them
the garden styles that prevailed

in Europe and England, but on a
much smaller scale. In the Caro-
linas, Middleton Place was an
early estate featuring formal ar-
rangements of plants and walks,
but set in grounds that resembled
Capability Brown’s country estates.

In New England, most private
gardens were tidy herb plots like
English cottage gardens but
the town plans for these settle-
ments incorporated commons
and squares for public outdoor
enjoyment.

Patios evolved from Persian
traditions of outdoor living, and
came into the United States from
Mexico with the Spanish. Court-
yards were closely linked to the
living space of houses and pro-
vided overflow space for living,
just as the modern deck or patio
does. Some of these Spanish de-
signs were cloisters, with large
eaves overhanging broad walks.
In the courtyards themselves
there were wells, flowers, herbs
and trees, as well as pleasant
places to sit in the shade. Be-
cause interior rooms often
opened directly onto the court,
access was easy and the court
was the center of the house.

Natural-looking meadows and groves create sylvan spaces; grand rooms for hamadryad play in Capability Brown'’s reordering of
the English landscape. Hidden extents and enclaves surprise and delight, contrasting with the formalism of le Notre’s Versailles.




Invite outdoors in and in-
doors out
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As you think of your space, consider
how easy it will be to get to and from
the house, and think of the links be-
tween other “public” rooms — inside
and outside. Does the living room
open directly onto space you could
use for the patio, or will you have to
go through the kitchen to get out to it?
If access is not direct and easy, and
if there is not a good flow between the
areas that you will want to use for
entertaining or when home alone, con-
sider how you can modify your house
access to improve the situation. Per-
haps a window can be made into a
door, or a new sliding glass door can
be put into a solid wall.

If you have a garage out beyond a
possible deck or patio site, perhaps its
wall can help establish the character
of a courtyard. Like the Spanish patio,
your space may need deep shade.
Can your eaves be extended or a
trellis built?

inking indoors with outdoors:
The graceful liaison between house
and garden rooms is largely the con-
tribution of western U.S. landscape de-
signers. Certainly, the Spanish court
and its predecessors first made these
links so important. Until recently, how-
ever, most house designers didn't
consider access to the garden impor-
tant, and consequently many houses
have no direct access except through
the back door. Where there are ter-
races, they are often poorly sited, not
taking advantage of the views and
providing neither privacy nor visual
extension. Rarely are the tricks of per-
spective played to give the impression
of greater space.

You have seen some patio and deck
designs that you really admire. In
thinking about them, can you identify
elements that you want to incorporate
in your own design? Does a Swiss

(

The graceful union between house and
garden derives from careful consideration
of how the spaces will be used. Outdoor
rooms will function best if the links be-
tween them and their sizes are logical.

Family tree house catch your fancy?
Though you shouldn't attach a deck to
the ground and a tree, you might have
a very big old tree that could support
a tree deck by itself.

Perhaps you enjoy busy public
spaces. Do you see the sidewalk cafés
of Paris or Rome as environments you
might want to emulate? There, back-
waters of quiet push out into the busy
street life where there is lots to look at
as people work, play and live. Your
patio site might offer these opportuni-
ties. If you have a large family, a patio
like the sidewalk cafe can provide a
place for adults to be out from under
children’s feet but still within chaper-
oning distance of pool or play area.

Take ideas from wherever you find
them. Maybe the woodland spaces of
the Hobbits or gardens that Alice saw
in Wonderland attract you. Maybe it's
the verandas of the grand antebellum
houses in the South or the great

porches of houses in New England.
Your role as designer is to discover
the character your outdoor rooms
should have. Consider the examples
we have mentioned and go through
your own memories from childhood
and travels, not to mention magazines
and movies. Make notes of the spaces
that appeal to you, and try to detect
what it is about them that interests
you. You might find ideas for a hedged
patio garden in pictures of Williams-
burg, or perhaps a movie about south-
western Indians. As you look at differ-
ent pictures, try to pick out ones that
would work as decks or patios for you.
This development of ideas will be
very helpful later when you sit down
to design your space. If you don't
have idea sources beyond the normal
backyard solutions that most of us
are familiar with, you will be limited in
conceiving imaginative spaces and
forms for your patio or deck.

The Alhambra, an important stepping stone on the road to modern outdoor rooms,
features courtyard spaces that delight the family or its visitors.







The basics of designing a deck or patio
include considerations of space, visual limits,
light, color, textures, form and perspective
as well as natural considerations like sound,
wind, shade and sun.

fter several walks around
the planning trail, you've seen your
possible deck or patio sites with a
new perspective. At the very least,
you have seen more and different
possibilities for your outdoor rooms
than you thought you had before.
Now, consider some basic design
elements. Some of our suggestions
are very general and some are spe-
cific, but they are all things to keep in
mind later when you sit down to de-
velop your concept design and plan.

Sensory force: Decks and patios
are spaces to do things in and to
move through to get somewhere else.
There is a visual and sensual aspect
of space, however; that greatly in-
fluences how we feel about being
there. It could be called a sensory
force — the completeness of the
feeling that grows out of successful
integration of the uses for the spaces.

In natural environments, a certain
equilibrium usually exists — a bal-
ance that creates what we often call
“natural beauty.” But in man-made
environments such as your deck or
patio, the balance or integration of
elements must result from you, the
designer, having strongly carried out
your intentions.

A strong “flavor”: Your outdoor
space will be most successful if you
anticipate the “flavor” you want it to
have, and then follow through consis-
tently to get it. This is like making a

{

The Katsura Imperial Villa, built in three
stages during the sixteenth and seven-
teenth centuries, exemplifies intentioned
design, relating interior and exterior
living spaces. The additions stand like
a flight formation of wild geese, and
orient decks and views to avoid the hot
summer sun and face the full autumn
moon. The sensory force. prevailed
throughout the creation of this extra-
ordinary house.

stew. If you add a little amount of
every spice on the shelf to the pot, the
end result won't be as good as it is
when you add only the spices that
blend well to create a distinct flavor.

In designing spaces, you want to
create a distinct flavor by making
clear and intentional design state-
ments. This distinct flavor or charac-
ter will come from clear and simple
forms that are used strongly. An
example is the use of textures that
contrast (but only a few of them). If
you are going to use an unusual
angle, repeat it regularly throughout
the design — don't suddenly start
using an unrelated angle. If, for
instance, you are using 45 degree
angles on one side of the deck, you
should not switch to 30 and 60 de-
gree angles on the other side.

nclosure and separation: Out-
door rooms are spaces that have
some degree of enclosure, separating
them from surrounding spaces. This
enclosure is created by vertical pro-
jections from the ground. Shrubs, trees,
the wall of a building and a multiple
of other vertical things can suggest
the closing in of space. Tree boughs
or trellised vines overhead can sug-
gest an airy ceiling.

You should be conscious of the
exaggerated effect of vertical planes
in outdoor space. A slight drop or rise
in elevation is far more noticeable
than a slight extension or contraction
of horizontal distance. For instance, it
is easy to tell the difference between a
6-foot and 8-foot wall 20 feet away.
On the other hand, it is not easy at all
to distinguish between a 6-foot wall

that's 18 feet away and another 20
feet away. This point is important in
thinking of outdoor rooms because
you will want to create a balance
between the planes of walls and floor.

uman scale: In general, spaces
are comfortable if they relate to the
scale of the human form. A good
general rule says that external en-
closures are most agreeable when
their walls are one-half to one-third
as high as the space’s width. If the
walls are less than one-fourth as high
as the width, the space won't seem
to be enclosed. It will leak out, visu-
ally, and though it may still serve its
outdoor uses well, it won't have the
comfort of the sensory force. When
the walls are higher than the width,
the space may seem to be a trench
or pit, which isn't necessarily bad. A
small courtyard completely surrounded
by high walls can be a jewel of light.

In thinking about enclosure, keep in
mind that the space to be enclosed
need not be limited to the actual deck
or patio area. You may find that your
space is formed by trees at the back
of the lot, and that what you want to
do is feature the vista toward them.
You will still want to create a feeling
of space on the deck or patio, but
you won't be as concerned about its
enclosure because that will be taken
care of by the enclosure beyond.

The importance of the sense of
enclosure really can't be overstated
as a vital part of your design. Look
around you as you visit outdoor rooms
and try to detect how well space is
defined. Chances are that you will like
best the places with visual limits that
strongly define the space.
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R Visual limits to deck spaces
B are suggested by railings.
Clear statements of these
limits create a comfortable
feeling of enclosure while
allowing views out.

isual limits: It is important to

make clear statements of visual limits
when designing. This is sometimes not
done in the design of deck railings or
fences around patios. It is generally
not a good idea to block the line of
sight, that is, the zone between about
3 and 6 feet off the floor. When this
zone is blocked, the space is visually
neither here nor there. Although the
edge of a deck or patio may obviously
be its actual limit, if its edge supports
a visual barricade 3 to 6 feet tall and
open below, the space will leak out
under and over the barricade. If the

railing or fence goes all the way to the
floor, or even just down to 2 feet from
it, the space will close in visually; if the
height is raised to 8 feet, the space
will close in even if open below 3 feet.

On the other hand, a wall 5 feet tall
and solid to the ground may not seem
to close in the space — and one 4
feet tall certainly won't.

Railings or other permanent ob-
structions in or spanning the critical
line-of-sight zone create ambiguity by
partially hiding the view. They tend to
make us feel neither safely enclosed
nor free to view the world. It is an
uncomfortable sensation to have the
normal horizontal plane of vision inter-
rupted, either when sitting or standing.
To avoid interrupting this zone of sight,
make any solid barrier 2 or 3 feet at

Line of sight

Space completely and comfortably enclosed . . .
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Uncomfortably open only at the bottom . . .
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Vision uninterrupted by openwork railing . . .
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or solid wall below eye level.
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most, or have open framework to the
required height. If an obstruction must
be solid within the critical 3 to 6 feet,
it may be better visually to make it
higher, definitely enclosing the space
and blocking out the entire view.

The edges of space — of your deck
or patio, or of the earth and the heav-
ens — must be either curved or straight.
Usually decks have straight edges
because lumber comes in straight
pieces. Patios are more often con-
tructed with curves, because paving
materials are easily constructed in
curving lines. Decks also can be built
along curving lines, but when they
are, the supporting structure may
have to be complex.

When using curves, be careful not
to use too many tight circles and
loops. They can detract from the
strength of the design. An example
of this would be a patio with a sharp-
ly curved edge that neither increases
the size of the space nor strongly
suggests its limits. It is better to use
curves with the same radii or with
regular radial differences — such as
4, 8 and 12-foot circles rather than
6, 8 and 12-foot circles — if you are
creating many curved forms. If only a
few are being used, sharp differences
in radius may be justified.

The interface between curves and
straight lines can create interest.
Blending the two in a repetition of
angles and gentle opposing curved
lines is pleasing. This form is found in
some Japanese gardens, where ob-
servation decks have some straight
sides and some rock and gravel sides
curving in brilliant contrast.

You should be very careful in using
curves to be sure that they make a
strong design statement. Unrelated
curving forms can be as destructive
of spatial integrity as meaningless
straight-edged forms. Your outdoor
rooms can have both straight and
curved lines as design elements so
long as they are used sparingly and
strongly. In considering curved edges
for your space, remember that trees
with billowy canopies or groundcover
plants that grow over the straight edge
of the patio pavement are part of the
total design. In looking at your site from
all angles and without preconceptions,
part of what you will have noted are the
natural curved forms you can incor-
porate into the design.



Another way to define vi-
sual limits is to block out a
view, as with the delicate
lattice work in the distant-
ground which encloses
the space.
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Rounded trees and shrubs sften The radiating spokes of a circular design can symbolize solar projections, leading
angular designs.

the eye and emotions out beyond, or, like the roads to Rome, drawing to the center.
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Curved forms, strengthened by seat-high brick borders, undulate to create a Boardwalk rises and curves to conceal
“backwater” dining area out of the circulation pattern, amid the planting. landforms and highlight images.

Design Basics 23




ight: Daylight and night light-
ing, because they reveal space, are
basic parts of outdoor design. The
quality of daylight varies and is influ-
enced at any particular time by the site
location and orientation. During the
course of a single day and during the
seasons, the effects created by daylight
will greatly influence the character of
your design. At night, natural light from
the stars and moon, and artificial light-
ing — both from beyond the site and
lighting specially designed for it — will
vary with condition of foliage, reflect-
ance of night air, and colors of objects
placed in the light. Although it is a basic
quality of all spaces we live in and move
through, light is not easy to understand.
Tricks of light and color can have pro-

found effects on the sensual force of
space, increasing or decreasing ap-
parent size, giving off warmth or cool-
ness, revealing fine and coarse tex-
tures, concealing complexity and
creating it with shadows.

olor: Color as a quality of light
is usually thought of in terms of hue
and value. Hue is what we see that
identifies the color as blue or orange.
Value is the quality that makes it seem
light or dark, as in a light blue or dark
blue. It is rare to find pure hues of
color in nature, and when we do in
bright autumn leaves or true blue sky
or eyes, we take note. Usually the
colors we see are hue mixes at
various values.

Daylight streaks the forest floor and casts rays and shafts of highlights. At night, the

moon and artificial light influence the extent of the deck.
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Intense hues may evoke emotional
responses, as does a reflectance of
high value. It is unpleasant to be in
a highly reflective outdoor space on a
bright day. Because of this we wear
dark glasses to reduce the light or
value. Overcast sunlight diminishes
value, as do tree canopies, outdoor
space covers and big brimmed hats.
What might be an objectionable color
of chaise mats in full sun might be
quite agreeable in the shade of an
umbrella.

On earth, where an atmosphere
must be looked through, both hue and
value are increasingly modified the
further one is from an object, by dust
or a pollutant in the air. For this rea-
son, a pure hue or high-value color in
the distance will not have the same
intensity as close at hand.

Light striking surfaces can be
identified as front light, back light or
side light. If you had a family portrait
taken, silhouettes and contrasts were
probably heightened by side-lighting.
On a spring day you have almost
certainly looked up through the pale
new leaves of a street tree, and the
back-lighting has made them seem to
glow. Back-lighting is usually associ-
ated with the low sun early in the
morning or late in the day, but it is
also a popular night-lighting technique.
Lights are hidden behind a solid bar-
rier so that only the diffused light away
from the source strikes the far side
of foliage or objects.

Front light and high intensities of
light tend to produce reflected rays
that mask the effect of shadows. As
you design you may want to manipu-
late the available light to cast shadows
that will strengthen created forms. To
do this you must be aware of sun and
moon angles and the seasonal effects
of light in your latitude. Because shade
has a profound effect on the tempera-
ture of outdoor spaces, you will want
to study the shadow patterns cast by
house and trees in siting your deck
or patio.

Colors affect the feeling and per-
spective of space. Blue or gray colors
strengthen the atmospheric perspec-
tive and thus seem further away. A
light-colored space will seem bigger
than the same space painted a dark
or warm color.



point. Objects in the actual middle-
ground are smaller, as if in the distant-
ground, and also the floor plane is
directed around what seems like a
natural edge and out of sight. An

orcing the perspective:
In looking at the horizon, we see
into the foreground, middieground
and distantground. The complexity
of these three spaces — that is, their
perceptible texture and form — is
simplified as we look from foreground
to distantground. This is useful to
understand in planning outdoor rooms,
because it allows you to play tricks on
the senses. In “forcing the perspec-
tive,” you can make middleground
objects appear to be in the distant-
ground by reducing their scale or by
giving them finer texture: by this, we
mean leaf size or shadow depth, or
any other quality of the object that
seems to establish its size or the size
of its components. Coarse-textured
gravel looks different from coarse-
textured plant foliage; although both
are coarse, the gravel has a finer
texture than the plants. '

You can also force the forms to
simulate greater perspective than
actually exists by changing their size.
In the theater, the further upstage a
piece of scenery is, the smaller it is
painted to make it seem further away.

In laying out your garden rooms, this
trick can be useful. If, for instance, you
have a space only 10 feet wide at the
side of your house, imagine what you
could do if you forced the perspective
with a lattice work of modules that
decreased in size as it focused on a
central image.

If you have a space you want to
expand to look out onto from the deck
or patio, use progressively finer tex-
tured plants the further away they are
from the patio or deck. If your situation
calls for just the opposite (the space
being too big for intimacy), force the
perspective inward by using larger
textured plants in the middleground
and distantground and by increasing
the size of fence modules or furnish-
ings the further away you go from the
main use area.

instance is a lawn that tongues out
of sight behind shrubbery, leaving
the impression that it goes on
forever, or at least further than it
actually does.

It is also possible to play tricks by
combining texture reduction for forced
perspective with a spun-off vanishing

Thomas Church, landscape architect master of forced perspective, created expanded
space in a narrow side garden with theatrically manipulated lattice and forced
textural perspective. Small leaved azaleas in the “distance”contrast with the larger
leaved pittosporum in the “foreground” above.
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bserver position: In discussing
enclosure we noted that differences
in vertical elevation have a stronger
effect than differences in horizontal
distance. With that understanding it
is useful to think of what landscape
architect Burton Litton defines as “ob-
server position.” This is where you
are, or where your deck or patio is
sited, in relationship to the vertical
plane of forms. Litton defines the pos-
sible positions as "“observer superior,”
the view from above — from an upper
level of a deck, from the roof or down
into a valley; "observer normal,” the
usual horizontal view; and “observer
inferior,” the view looking up into trees,
perhaps, or at a mountain or building
above the space.

In choosing your deck or patio site,
recognize that the connection or inter-
face between your house and outdoor
room will be affected by the observer
positions. If the view is mainly up and
out of the space, you will have more
of a feeling of being enclosed than if
the view is mainly down and outward.
In the latter case, you may create the
exhilaration of an observer superior by
exposing grand views. The confines
of the space may be extended to the
horizon, but a sense of security can still
be given by a solid railing 30 inches
high. Consider the observer position
as your design concept grows in your
mind.

onnections and sequence: As
you start to create your spaces, keep
these ideas in mind.

Remember that the enclosures you
design will be centers of activity or
relaxation. You will want to plan the
connections of the various spaces —
the liaisons between house and deck
or patio and garden — to facilitate
separate uses. You will also want to
separate public and private spaces.

A hot tub on the deck, for instance,
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should be sufficiently screened from
the sidewalk to provide privacy but
you may want to have it directly
adjacent to the living room. What is
the logical pattern of connections —
kitchen to serving to dining to clean-
up? Think of how you will move
through the spaces and how their
connections should be.

Connection of space is a possible
source of excitement if you can plan
for it. Concealing and unfolding views
— the opening and closing of space
as you move — are ephemeral plea-
sures that can be experienced time
after time. A series of small spaces —
parts of your deck or patio — can
serve the separate uses you identify
as necessary and they can undulate,
interrupting or accenting the space
with sequence. Spaces in a contin-
uous balanced pattern, seen and ex-
perienced as they are moved through,
heighten their form and strength.

Do not think of your planned spaces
as being flat. They will be experienced
in three dimensions, and you must
plan them with all of their dimensions
in mind. You can easily see or imagine
the connections between two dimen-
sions, but you will have to work hard
at mentally seeing the actual spaces
with three dimensions as you are
drawing your design plan.

Mystery in space is pleasing as
long as we can see the suggestion
of a solution. It is never pleasant to
be in a maze where there seems
no escape. If there are visible objects
beyond the maze that give us basic
security, however, the mystery can
be exciting. In outdoor space design,
this idea can be carried out as a baf-
fle wall that doesn't let us quite know

what's beyond. This could be panels 6
or 8 inches wide and about 6 feet high
angled to openings. As you walk along,
you get just a hint — as in an old-time
movie — of actions happening be-
yond, flashes of what is there. This
partial knowledge can create interest.

Another useful space trick is to
extend the ground plane out of sight
around a solid object, as earlier de-
scribed. When the lawn disappears
around the shrub mass, we are left
wondering where the lawn ends. From
the deck or patio, it may seem far
away, but in actuality it is only just a
few feet beyond the shrubs. This dis-
appearing lawn is so interesting to
look at precisely because we can't
see it all. Paths in the garden and
private sections of the deck or patio
can take advantage of similar design
tricks, disappearing from sight, per-
haps to reappear.

xial orientation: Views can be
heightened by opening “windows”
in foliage masses or by orienting your
deck or patio toward them. If there is a
view that you don't want to see, turn
the space away from it by screening,
by placing an eye-catcher somewhere
in the desired view, or by turning the
structure itself so it is actually faced
in another direction.

Spaces have visual direction when
they open toward views. Sometimes
they have axial alignments, which are
apparent visual lines running perpen-

Connections and sequences highlight the different uses intended for the several parts

oy ’

of a design, separating active from passive use areas and ordering them in sequence.

"N LY 2



BE, Axes are by definition

dicular to each other or in radiating
arms. In Washington, D.C,, for ex-
ample, major streets radiate from the
Capitol. At Versailles, walks radiate out
from cross axes on the main axis that
forms the grand canal (see painting
of Versailles on page 16). By taking
advantage of the human response
to look off into the direction that is
suggested by design orientation —
staircases, seating arrangements,
plantings and so on — you can
heighten or downplay neighboring
esirability.
SO e

straight, but a strong visual
leader, like an arc of pav-
ers, creates similar visual
effects, guiding the eye to
or from a space.

exture: We have made refer-

ence to texture as an element of
forced perspective. The texture of the
floor and walls and the colors chosen
for them can unify and set off different
areas of your outdoor rooms.

The surfaces of the floor and bench
and railings impart sensations of touch

\

as well as sight, and can have con-
trolling influences on how areas are
used. A rough floor surface, for in-
stance, will slow down traffic. Pea
gravel adjacent to wood decking will,
as a walking surface,create a very
different walking pattern. If used con-
sciously, these textural differences
can give you, the designer, a means
of controlling where people will walk
and congregate and where they will sit.
Fine textures such as lawns, moss
and large smooth pavements tend to
accentuate the mass and shape of the

Different textures, used to separate functions or to highlight the strong character of a design, add to the sensual force. When used
spottily, weakly or in odd erratic patterns, however, the result can be reminiscent of a samples display.
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A form will relate to adja-
cent forms to increase

%~ o decrease the sensual
% force. If angles and curves

are simple and of a family,
strong designed forms
will result.

ground form itself and to increase its
apparent size. They often act as a
neutral screen or background for other
textural elements placed on them —
furnishings, sculpture and people.

Coarse textures such as cobbles,
bricks, tufty grass, herringbone deck-
ing and redwood blocks or rounds call
attention to the surface itself, not the
form or objects on it. For this reason,
you should consider what texture
range you are going to use to down-
play the form of the topography or
highlight it.

In dealing with textures, as with all
other design criteria, be clear in your
intentions. Use coarse or fine textures,
and materials of strong color definition
sparingly and dynamically. Avoid
mixing too many textures in a single
pavement area, but do distinguish
special intricacies or use areas with
textures and textural contrasts.

For example, you can form a giant
chess set in a paved patio by con-
trasting bricks laid out in the chess-
board pattern. Concentric circles of
cobbles can be used as entrance
court pavings. Or a course of bricks
along the edge of a curved exposed
aggregate patio can define its limits,
then run off to define a path away
from the patio itself.

In a patio, an area intended for
barbecuing might be surfaced with
smooth concrete (which is easily
cleaned) while the remainder of the
patio could have an exposed aggre-
gate surface and thus be less reflec-
tive of light or more visually formal
in keeping with use as a “living room.”

Textures are a detail consideration
in your design, and will be chosen at
the working drawing phase of the pro-
ject. But in the early concept phase,
you must begin to form ideas about
the eventual complexity desired.

There are many other general de-
sign considerations to keep in mind
as you create your deck or patio plan.
Spaces and forms, when consciously
designed and intended to do so, can
produce satisfaction beyond merely
meeting use demands.

orm: Spatial forms some-
times have common symbolic con-
notations. Vertical forms can bring a
sense of awe. Depending upon scale,
the vertical could be the north face
of Yosemite or a high wall on your
neighbor’'s garage, painted to impress
with its height.

Diminutive and intricate forms evoke
curiosity and interest. Details of pat-
tern in medieval cobble pavements
are an example. The upthrust, heaven-
oriented character of tall slender ver-
ticals is illustrated in rows of columnar
trees and some garden sculpture.

The horizontal line is a static form,
passive and apparently permanent,
just as water rests in the horizontal.

Circular forms appear to have a
closed or static nature. The ring is a
symbol of this closure on fingers and
in space. In space, circular forms may

be islands out of the traffic, like eddies
in a rushing stream. In an entryway,
circular forms imply that it is a place
to wait, entire of itself. When the door
is opened, it is no longer a circle; the
opening directs the visitor out of the
entry and into the building or into the
next space.

Projecting and jagged forms sug-
gest dynamism. Jagged structures
may imply speed or strength. They
also may look merely sloppy. Project-
ing forms can imply power. A canti-
levered deck, for instance, from which
the footings aren't visible, will seem
to defy gravity, floating in air, dynam-
ically creating space.

Low, shelflike coverings — caves,
canopied walks — imply protection.
Like the spatial compression earlier
defined as observer inferior, down in
a narrow crack looking up and out, the
low ceiling accents the horizontal,
making vertical expansion strikingly
dramatic upon coming out of con-
finement to open sky.

Similarly, the freedom of the open
desert and prairie can be oppressive
in its abundance, causing us to yearn
for mountains or buildings that confine
us. In a very open and level site, the
juxtaposition of open and covered
spaces makes both independently
more interesting. On your deck, a big
umbrella or trellis may add the qual-
ity of confinement you need.

Space created with an understand-
ing of these basic realities of form and
its elements can influence function
and the sensual force that creates
unconscious comfort.

Enclosures imply protection, and for some deck or patio uses, can be as elemental

to sensory force as the walking surface itself.

Shadows contribute their migratory
patterns to the collection of textures.




emperature is a combina-
tion of direct sunlight, temperature
of still air, the relative humidity and
wind. As long as the relative humidity
is between 20 and 50 percent, the
comfort range for outdoor rooms gen-
erally lies between 70° and 80°F.
When the relative humidity rises, it
becomes increasingly uncomfortable
at lower temperatures. If there is a
draft, however, the comfort range
is increased until the wind velocity
reaches about 3> miles an hour, be-
yond which it is probably too windy to
be comfortable.

old air basins: Topography, or
the land’s form, generally influences
the flow of air over it. Just like water,
cool air hugs the ground and flows
from high to low elevations. This proc-
ess is dramatically revealed in areas
where fog can be seen flowing down

mountains into valleys and canyons.
At night, cool air will flow downhill and
collect in pockets and reservoirs, held
in by hills and buildings. If your patio
is on the uphill side of the house sit-
uated near the bottom of the hill, you
may discover that the temperature on
the patio at night is higher than on
the other side of the house where cold
air is trapped and held. This charac-
teristic of air movement was respon-
sible for the sites chosen for classical
Italian villas — far enough below the
crest of a hill to be in the lee of pre-
vailing winds, but not near the bottom
of the hill. Cool breezes fan such lo-
cations on hot days, but cold storms
and night air have less impact.

icroclimates: Shadows, wind
and sound are environmental condi-
tions that must be considered in cre-
ating your design for the enjoyment
of outdoor rooms. If any of these
influential elements is critical at your
site, you should do some additional
checking to be sure you understand
their influences at different seasons.
Even if you live in an area with a gen-

erally good climate, through design
you can create microclimates that
might be even better. By altering pre-
vailing winds and creating more sur-
faces that collect and hold or dis-
charge heat, your patio or deck can
be a lot warmer or cooler than sur-
rounding areas.

Heat: Surfaces have varying abilities
to absorb and reflect radiant energy or
heat. A perfect mirror, for instance,
reflects back everything that shines on
it without holding heat itself. A perfect
matte surface, on the other hand, re-
flects no heat back but soaks it all up.
Wet or dark-colored surfaces tend to
be more heat absorbent than dry or
light-colored ones. Most natural sur-
faces, such as stone, are relatively
heat absorbent.

Conductivity is the speed at which
heat or sound will spread through a
material. A highly conductive material,
such as metal, allows heat to flow
rapidly through it and retains just a
little. A surface with low conductivity,
such as insulation board, will also hold
little heat but will release it very slowly
over time.

The speed of wind has a great ef-
fect on heat retention of objects and
of the air mass in a space. The speed
and extent that heat and sound spread
out depend on wind and its turbulence.

Forms
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Sound: Noise is distributed and con-
tained by air movement or winds. In
some instances, it is a desirable qual-
ity that should be fostered. An exam-
ple is the splashing sound of a stream.
When a pleasing sound is intended

in the design, plantings and structure
must be designed to limit deflection
and absorption. Since noise is carried
by air movement, if you want to hear
it, be sure not to block the air flow.

If, on the other hand, you don’t want
the noise — street noises or neighbors
— or you want to tone it down, you
will want to design the space to baffle
and obscure the sounds as much as
possible. To do this, create solid walls
and windbreaks that reflect and de-
flect the sound away from the site.
Where the noise is too loud to be de-
flected, it can sometimes be masked
by adding pleasing sound to it. A good
example of this is New York's vest-
pocket Pailey Park, where city traffic
noises are masked with a waterfall.

Noises can also be disguised by plants
that have rustling leaves, such as
poplars.

If noise is a problem on your site,
perhaps because you overlook a busy
road or the neighbors’ property domi-
nates yours, consider solid walls for
either deck or patio, and the ways
you could add the sound of rustling
leaves or moving water.

Wind: Wind tends to increase in
velocity above ground obstructions
that cause turbulence. At different
elevations, strikingly varied directions
and speeds of wind are shown by the
movements of smoke or clouds. Close
to the ground, too, there can be sub-
stantial wind speed differences. The
wind speed at 1 foot above the ground
may be only half that at 6 feet. This
fact can make a difference if you are
designing a quiet-use area on the
windy side of the house. Enough shield-
ing to protect someone sitting there
could come from a 2-foot barrier. Be-

cause wind close to the ground is
slower, the screening requirements
for comfort in this zone are reduced.

On a cold day, if you can get out
of the wind, the cooling effect of the
moving air will be greatly reduced, and
similarly, on a warm day, exposure to
breezes creates a cooling effect.
Windbreaks: The objective of wind-
breaks is to block and divert winds
without creating turbulence or low pres-
sure basins that will draw the wind
down and into the protected area.

A solid vertical wall isn't a perfect
windbreak because it causes turbu-
lence, lowering the temperature on the
protected side. Instead, a windbreak
should deflect and guide the air flow
over the protected area. Thick belts of
shrubs and trees that are progressive-
ly higher the closer they come to the
protected area can reduce wind speed
by as much as 50 percent for a dis-
tance downwind on the protected side
as much as 10 times their height.

Windbreaks and soundbreaks, coupled with pleasing sound maskers such as movlng water and rustling leaves, can modify
outdoor rooms and lmprove their sensory force.




Shadow patterns vary with

the time of day and season
| of the year.

Shade and sun: Shadows and shad-
ing are major influences on the tem-
perature of outdoor spaces. In areas
of year-round cool weather, you will
probably want lots of sunshine and
little shade. In areas where hot weather
is usual, the reverse will be true.

Earlier you made mental notes of
where the shadows were at various
times of the day when you walked
your loop trail of observation. In some
cases this knowledge might be
enough to base your design on. If
sunshine is critical — either because
you want to trap warmth or avoid the
heat — you should study shadows on
the site to determine and estimate
their actual extent at all seasons.

To study the shadow patterns at
various seasons, use the tables to
calculate the length of shadows cast.
Another way to study the site is to
make a simple model of it. Tilt it at the
angle corresponding to your latitude
and make scaled observations of
where the shadows will fall.

Orientation is the slope of the
ground surface relative to the angle of
the sun. In the northern hemisphere,
ground surfaces facing north have
less sun than those facing south. The
further north your site is, the greater
the effect of this orientation will be,
and the closer to the equator you are,
the less effect it will have. Heat from
the sun is most intense on surfaces
that are perpendicular to the sun,
regardless of the orientation of the

In hot climates, shade is beloved; deciduous trees are equally revered in cold areas

ground. The angle needed for this
maximum exposure will, of course,
depend on the latitude, season and
the time of day. As the orientation of
any particular site is tilted to the south,
the direct heat radiation is increased.
For instance, land with a 10 percent
slope to the south will get the same
direct radiation as a flat site 6 degrees
closer to the equator. This is roughly
the distance between San Francisco
and San Diego, or between New York
and Atlanta. Similarly, the orientation
of a deck or wall surface will make a
great difference in how warm it is. For
instance, a wall angled to collect di-
rect sun will be warmer than an ad-
jacent vertical wall. Solar panels are
oriented to take advantage of this fact,
and in your space, absorbed and re-
flected heat can, like solar collectors,
warm this area.

You may be thinking of using solar
collectors to heat the house water or
pool. Consider if and how you can
incorporate their angled orientation
into the general design of patio or
deck. Can collectors be built into the
windbreak with the south-facing sur-
face serving both collector (heat)
and deflector (wind) functions?

The sensory force — that sum of
qualities resulting from conscious
design decisions — will make your
deck or patio rooms much more than
just activity areas. With it, your designs
can create beauty, balance and com-
fort. If, you consciously consider all

for their bare winter branches which don't block the warming rays of the sun.

these qualities in your design, whether
they apply to it or not, your spaces will
be more defined and successful.

esign testing: As you
develop your concept ideas, check
them against each of these design
parameters:

[J Simple forms

[J Natural beauty

[ Strong repetition of forms
[ Enclosure

(1 Human scale

] Visual ambiguity and clarity
O Curves

[J Straight lines and edges

O Light (reflectance and direction)
(I Color (hue and value)

L] Light (daytime, nighttime)
[J Observer positions

] Connections, liaisons

[J sequence

] Mystery

[J Axial orientation

U Texture

[J Massive surface

] Diminutive object

U] Forced perspective

] Vertical projection

U Horizontal line

J Circular forms

[ Projecting and jagged forms
U] Horizontal compression

[ Vertical compression

(] Openness

(] Temperature
(seasonal, day and evening)

[ Microclimates
O Heat

J Noise

O wind

[J Shade

[J Sun orientation

Can you now strongly carry out your
design intentions?
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The Desioner's Workbook

How you design your deck or patio not only means drawing a set of
plans, it also means staking out a grid, deciding on your elevations,

and creating your concept design.

‘esign is a process, not
just an end. Like a piece of written
music, it is a notation of how you
might later do something. Or you can
think of the process as a recipe in
which you can try out different ingre-
dients until it suits your taste exactly.
Repeating the cycles of observa-
tion and evaluation will force you to
reexamine the reasons why you are
doing something, and either refine or
reject it.

You should be able to design and
build your deck or patio with the help
of this workbook. There may, however,
be aspects of the project that will re-
quire professional help. If your deck is
going to be more than 6 feet above
ground, or if you need stout retaining
walls or other special improvements
for the patio, then consider contacting
a licensed landscape architect, archi-
tect or civil engineer at least to check
your plans. During the actual con-
struction, you may run into special
conditions that require the assistance
of a skilled carpenter. These experts
can be hired on a day-to-day basis.

For most situations, however, you'l
find that you can plan your work from
the information in this book. The de-
sign process may take you almost as
long as actual construction. Remem-
ber, though, that it is infinitely cheaper
and easier to make changes on paper
than in wood and stone. That's what
the design process is all about: think-
ing through the changes and getting
them down on paper.

Question your requirements: How do
you use your garden (or site) now?

How would you prefer to use it?

What do you most like about it?

{

The objective of a design process is to
discover requirements and limitations so
that the eventual spaces will accommo-
date expected uses.

What don't you like about it?

If you have children, what specific
uses will they be growing out of and
into?

If you have pets, do they have any
specific requirements that would influ-

ence your design? Do you want to shut

them out or let them in?

What specific uses do you want to
plan for? Dinner parties, sunning,
recitals, to look at, for quiet talks, the
kids to play in, as storage? How do
other members of your family plan to
use it: get them involved if you can,
perhaps by having them each do a
concept plan for you to get ideas from.

If you were to think of various parts
of your garden, or your deck or patio
site, as outdoor rooms or extensions
of indoor spaces, what would you call
them? (Living room, kitchen, den?)

What is the architectural style of
your house and should the deck or
patio design be consistent stylistically
with it?

Do you prefer a particular design
style — formal, natural, Japanese?

What other ideas would you most
like to include in your design? Perhaps
a reading room or aviary? Let it be
your own special place.

How much can you spend on the
improvements? Pick a figure that you
can live with comfortably. Remember
that the improvement will increase
both the property value and your
enjoyment of your home.

How much time will you have to
build the deck or patio? Remember, it
always takes longer than you think.

How much time will you have to
maintain it?

How long do you expect it to last? If
you are planning to live there for many
years, the greater expense for some
things you want may be justified.

How available are materials in your
area?

Recitals and musical events can be
planned for through spatial design.

Where are the underground utility
lines in relation to your site? Check
with the utility company if you can't
discover them yourself.

What local building codes will apply?
Check with city hall on this one.

Are there easements, setbacks or
other zoning regulations that will
influence what you can do?

To find out about easements, zon-
ing regulations and setbacks, call city
hall or the building department. There,
city officials will advise you of current
regulations, setbacks in your zone,
easements and other special condi-
tions that might affect your plans.

Does what you are planning affect
the neighbors’ interests?

Do you have a scaled plan of the
site, perhaps from the grant deed or
from earlier work on the property?

Do you have the tools, skills and
patience to complete the project?

You may not be able to answer all
of these questions fully, and some of
them might not apply to your situation.
There may be other questions that you
should get the answers to. If there are,
jot them down. It is helpful to identify
what you don't know about your re-
quirements and needs so that you can
be on the lookout for the information.
Other answers to the questions will
develop as you work into the evalua-
tion and synthesis phases of the design.
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For detailed design plans,
purchase the following ma-
terials: one pad 18 by 24
inches 1000H 's-inch tracing
graph paper; one roll sketch-
ing paper/ tracing tissue, 14
inches wide, one transparent
6-inch, 45 degree triangle;
one transparent 8-inch, 30/
60 degree triangle; an archi-
tect’s flat scale, one roll
drafting tape, an eraser; a
drafting pencil; soft and hard

lead pencils; a small circle
template, a ruler and a
compass. Additional equip-
ment for more technical
drawings will include a 24 by
36-inch drafting board, a 36-
inch T square, an architect's
scale, a lead pointer, and an
eraser shield. (You can do a
good job with some graph
tracing paper, ruler and a 50-
foot measuring tape for the
outside dimensions).

edefine and refine your
concepts: Allow yourself to go back
to review your earlier observations
and refine your concepts. This is the
evaluation or critique phase of the
project. Give yourself every opportu-
nity to refine your program because
soon you will need to synthesize the
information and create your first
concept design.

The activity of making plans, verbal
and graphic, is essential. The design
advances as you record, study and
improve upon your thoughts. Making
notes, circling ideas that you like in
pictures, and drawing out your original
ideas are all intermediate steps to a
design solution. The more you strip
away areas of indecision and replace
them with thought-out solutions, the
closer you will be to having a design
that will work well for you.

Your plan will be as useful as you
make it, reminding you what you have
decided to do. Working with tracing
paper overlays on top of a base plan
of existing conditions, you can experi-
ment with a variety of forms for your
deck or patio. Lay out rectangles, cir-

.
you can also buy and easily learn to use.
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author Lin Cotton completes a preliminary lan wllh simple drafting tools that

cles, angles and freeforms in a vari-
ety of sizes and configurations, each
on a separate overlay, and try them
over your base plan.

After working out several conceptual
designs, choose one or a combination
of several for a complete concept de-
sign. At this point in the concept phase,
your attention should be limited to gen-
eral use and site needs. In Chapter 6,
you will refine your plan as you decide
on actual materials and methods of
attaching them.

lools for drawing plans:
Designs for decks and patios can
be drawn freehand or with the aid
of mechanical drawing tools —
T square, triangles and templates. For
the purpose of accuracy, your final
working drawings (see Chapter 6)
should be measured with a ruler or
architect's scale. This scale is a han-
dy tool because it calibrates dimen-
sions directly into the scale you are
using. For example, instead of mea-
suring 1% inches with a ruler at V-
inch scale, the architect's scale will
show 7 feet.

You can draw most of your plan
freehand, then use the triangle and
architect’s scale to establish angles
and dimensions.

With the drafting tape, attach two
pieces (one for padding) of the tracing
graph paper to a flat table at good
working height where there is good
light. Use the rolled tracing paper for
quick sketch studies as you work
through the process. For full overlays,
use additional pieces of the graph
tracing paper from the pad. The circle
template and compass will allow you
to measure and draw any circular
forms you choose to use in your
designs. A soft lead pencil is ideal for
making the early freehand sketches.
The hard pencils give a finer line, and
thus are more suitable for the later,
precise drawings.

As you draft your plans, don't get
entranced with using the mechanical
equipment such as triangles and
templates. They are tools to assist
you, not to direct you.

If you choose to work with the more
technical drafting tools, including
drafting board and T square, you may
produce more professional looking
drawings. But remember that the
purpose of mechanical drafting is to
make lines that indicate precisely de-
fined thoughts. For this reason, the con-
cept design should be done freehand
and the mechanical aids kept for
later base drawings of known facts
and working drawings that show exact
dimensions and conditions.

For most projects, several different
scales are used, depending on how
detailed the particular plan needs to
be. The larger the scale, the more
detail can be shown. To choose a
scale for any particular plan, keep in
mind the information you will need to
portray. If you are working with a very
small space but one that will have lots
of details to note on the plan, choose
a large scale such as 1 inch =1 foot.
If your site is very large, you may
need to use a scale of 1 inch = 20
feet or even more for the initial layout.
You will later need to separate out
detail areas for study at a larger scale.

For most patios and decks in resi-
dential situations, % inch =1 foot is a
good base scale. It's small enough to
include the whole project on one sheet
but large enough to note details.



One way to lay out the

M general plan for your deck

configuration would be to
lay down nylon cord or,
as illustrated, mark your
proposed site with garden
hose.

ase plan: You have tracing
graph paper taped to a table (or a
drafting board).

If you have a scaled plan of the site
or can get one — from the builder,
former owner, city building department,
perhaps a survey for the original build-
ing plan — adjust it for your scale and
copy the fixed objects off it to save
yourself a lot of measuring. But first
check the older plan to make sure it

was correctly drawn and is still accu-
rate — that trees haven'’t grown or
disappeared, for instance.

By this time you should have
narrowed down the possible sites for
the deck or patio, and although you
may not yet know the exact dimen-
sion, you can define the general area
within a few feet.

If you don't already have a base
plan drawn to scale that shows exist-
ing conditions, now is the time to make
one. It can be very easy and lots of
fun. Using a 50 or 100- foot tape mea-
sure, go out onto the site and start
taking measurements that will be
transferred to your plan.

Base Plan
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If your site is adjacent to the house,
take the house wall as the base or
reference line. Orient your plan so that
when you draw the first wall line, after
measuring it, you leave yourself room
to draw the rest of the site on the
sheet. Always orient the plan with
north at the top or left side. This is
standard practice and will make it
easier for building inspectors or other
people you may call on to orient them-
selves. Note north somewhere on the
plan and the scale you are using (prob-
ably % inch =1 foot). If your deck
or patio is to be away from the house,
you can use the line of a fence or out-
building wall as your reference line,
and measure subsequent lines off from
it. If the deck or patio is to be sepa-
rate from all other fixed objects, stake
off a straight line with nylon string
to use as the reference line, and make
subsequent measurements from it.

Stake out a grid

With a bundle of nursery or construc-
tion stakes (18-inch 1 by 2s are fine),
and with nylon string, stake off a grid
of squares — perhaps 10-foot squares
— covering the extent of the site and
based on the reference line. From
these grid lines measure other fixed
objects that could influence where you
build your deck or patio, and draw the
objects to scale on your base plan. In-
clude house walls, fences, shrubs, spig-
ots, pools, paths, utility lines overhead
and undergrouna, drainage courses,
property lines and setbacks.

Check your accuracy occasionally
by triangulating on freestanding objects
such as trees or fences. To do this,
measure back from a known point on
the base line and run a right angle out
to the object. Check your right angle by
marking off 6 feet on one side and 8
feet on the other. A line connecting the
two — the hypotenuse of the right
angled triangle — should then be 10
feet if your angle is correct. Check
the measurements, and on the grid-
Sheet base plan, make any corrections
that are necessary.

Once you have everything down on
the base plan that you can observe
and measure, Qo inside and trace the
plan on a new sheet of paper, correct-
ing angles and being as tidy as you
can. The standard plan symbols may
be useful to you in making notations to
tell one line from another.
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Now go out into the site again and on
an overlay of tracing paper, note with
arrows, words, magic markers or any
other system you like how the follow-
ing site conditions might influence
your plan:

B Views, both good and bad; for in-
stance, mountain range and neigh-
bors’ garbage cans.

® Shadows from trees and buildings
during various seasons. Some trees
lose their leaves, letting sun in with
winter but the leaves block its heat
in the summer.

® Wind direction and screening needs,
sources of sounds, good and bad.

® Snow buildup areas.

® Drainage and runoff problems.

B Present walking-circulation routes.

® Views into the area from the house.

® Privacy screening needs.

B The best access points.

If you find that your base plan by now
has a confusing number of notes and
arrows, make a tracing of the basic
outline of the space and use it for your
concept base sheet, keeping the base
plan aside for reference. Later you will
need to check your concept plan
against all the conditions you noted on
the base plan, so don’t lose it.
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Decks may rise from just
& /nches above the ground
d {0 many feet in the air.

levations for decks: With an-

other overlay of tracing paper, go to
the corner of each grid square and
estimate its approximate difference
from a reference elevation that is con-
venient to establish — perhaps the
floor level of the house. Eyeball these
elevation differences at each corner
and note them on the plan. For great-
er accuracy, you can use a hand tran-
sit, carpenter's level or a line level. If
great accuracy is required, rent a sur-
veyor's transit or have a professional
surveyor map existing elevations for
you. From these elevation notes, you
can calculate how many steps you
may need for the deck, what length
its posts should be, and how vertically
complex the space can be.

Once this is done, you will have
all the information you need to begin
the concept design. You will have
completed the observation phase of
designing.

reating the concept design:

Don’t expect your first design to be
the one you want to develop. The
concept design phase is the time just
to get general spatial relationships
down: the size of the outdoor rooms,
circulation and connections between
them, views to and from them, and
special design considerations such as
sequence and separation of public
and private spaces. Concentrate on
how you will use and move around in
the spaces, and on the general physi-
cal forms the spaces will assume.

There are many ways to develop a
concept design. Every designer prob-
ably has an individual technique that
helps, and there are no best solutions.
There are, however, many good so-
lutions to any design problem. The
degree to which your solution will be
good will be measured by how well it
will serve your requirements, how bal-
anced and consistent it is, and how

flexible it will be to accommodate
future changes.

Using the scale you have selected
for your base plan, assign rough di-
mensions to the various spaces or
rooms you think you want. For exam-
ple, if you want a dining and barbe-
que space, take as a starting point
the dimensions of a good sized dining
alcove. Think “room size,” not “great
outdoors,” to come up with initial
space allocations and to avoid mak-
ing a patio or deck that is too large
for comfort and convenience. There
is nothing pleasant about a patio
that looks like a parking lot. If you
are making a deck to entertain
friends, how many people do you
normally entertain inside? How much
more space will they use outdoors?

Don't spend much energy on
assigning these starting dimensions
because they may well change as you
play with the design.

With your one or more outdoor
spaces roughly dimensioned, draw
each as a scaled space — squares,
circles, rectangles, trapezoids — on
separate pieces of tracing paper and
cut them out. Move these tracings
around on top of one another to form
different configurations, and when you
find one you like, make a tracing of it.
After you have developed several
combinations you like, go back over
them and study each to see if it really
accomplishes your design goals,
roughly fits the preliminary measure-
ments of your spaces, and seems
practicable in terms of serving the
uses you have defined for your out-
door rooms. Save the attempts that
have merit.

As you arrange and draw up your
preliminary concept designs, be sure
to keep in mind that you are creating
spaces for activities or contemplation,
or both.

Think of the connections that natu-

rally or ideally exist between them, such

as easy access from the barbeque
to the kitchen or from a hot tub to the
bedroom or family room.

Whatever your particular needs are,
as you laid them out earlier, be sure
that the designs you come up with
allow for the uses required.

Be very conscious of circulation —
where you will need to walk and where
you will want a space to be out of the

walking area. The effective use of any
room, indoors or outside, may be re-
duced if it becomes a corridor from
one place to another. An example of
this might be a dining room situated
between a family room and a pool
deck. The dining room would be more
successful as such if it were off to one
side of the direct route between the
other two spaces.

Using the tracing paper, create and
discard sketch after sketch, saving
only those that seem to have really
good points. Work freehand, using the
graph paper units to keep your spaces
roughly to scale, but being conscious
mostly of the basic form and how well
various designs create space and
answer your use needs. Think of
changing levels, raising the use area
above ground with a deck, or levelling
off a terrace for the patio. Consider
how the space will look from interior
rooms, how you can incorporate
existing conditions, and what the
orientation of the space is to sun
angle, views, noise and winds.

Consider the following ways of
defining or changing spaces by

design:
Lowrise Enclosed
Highrise Sunken
Multilevel Tree
Stepped Belt
Connected Spectacular
Freestanding Featuring
Cantilevered Secluded

Circulatory Visual extension

Covered

A T-square and triangle, squared off to a
drafting board, make it easy to draw and
measure to scale parallel and
perpendicular lines.
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Multi-level decks, as shown above, are
best planned using “elevation” drawings
like the one for the deck below.

ketching sections and eleva-
tions: Because plans are two dimen-
sional representations of three di-
mensional space, they only partially
note and explain what you may have
in mind. To help you understand
differences in all three dimensions,
occasionally draw sectional sketches.
These need not be complex because

they are really just vertical plans rep-

resenting certain areas of the whole.
Picture a section as what you would
see if you were to cut across the
plan with a knife. Like a piece of pie
cut in half, what you will see for a
deck or patio is the surface material

below that surface point.

and a cut-through view of everything

Elevations are created in a similar
manner, but everything you can see
from a particular direction is included.
Unlike the section, which cuts through
the design, an elevation is a view of all
the surfaces facing any particular
direction.

By using simple sketch elevations
and sections as you work through the
concept plan, you will know what
elevation differences are really
possible as you lay out multilevel
designs.

From time to time it will be helpful to
check your schemes on the ground.
Lay out garden hoses, or line off with
string, chalk or even baking flour,
where the edges of the patio or deck
would be. Walk into the spaces you
are thinking of and imagine the ways
you will use them. Try out the circu-
lation from area to area, confining your
walking pattern to the dimensions and
directions in your plan.
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W The elevations of a deck

can be breathtaking, as
can the view. When plan-
ning a deck, sketch the
elevations on a side view
to see on paper what a pho-
tographic view would be.

efining the concept design:
Once you have three or four concept
designs that seem to answer your
requirements, select the one or com-
bine several to make the one that best
fits your needs. Check its elevations
with some simple sketches from dif-
ferent angles, and work through it
again with a fresh overlay, checking
to be sure that it includes the spaces
you intended, handles access and
circulation, and is responsive to the
screening and view requirements you
have made notes about earlier.

Ask yourself as you go through this
cycle of reevaluation, "Does it solve
my requirements within my budget, time
and other limitations?"

After you are sure that it is the best
plan you can make, draw a tidy trac-
ing of the final concept design.

If you are dealing with a very diffi-
cult site, or there are special condi-
tions you want to study more — such
as how well your garden furniture
will fit the space — cut out scaled
paper or cardboard models of the fur-
niture or whatever, and move them
around on the concept plan.

To get a good perspective on the
model, put a small hole — just % inch
in diameter — in another piece of
cardboard and look through it into the
spaces in the model. Cut out human
figures to scale if you have doubts.

Such a detailed evaluation probably
won't be necessary, but if you can't
imagine the spaces you are laying out,
it will be worth the time. Remember, it
is a lot easier to make changes on
paper than to make them after you
start building.

Figuring costs will be difficult until
you have completed the final plans
showing exact size and placement of
all materials. Before making those
plans, however, use your concept to
estimate roughly the cost per square
foot of your deck or patio.

Because of regional differences in
prices, we suggest that you contact a
local lumber outlet or builders’ supply
store to get their prices for standard
quantities of the construction materials
you are planning to use.

Add up the areas of decking, pav-
ing, steps and replanting you will need,
and multiply them by the local cost
figures. If this rough estimate is much
higher than you can spend, you should
consider doing the project in phases,
building some now and some later.

If that isn't possible, work through the
concept phase again, reduce the scope
of the design, and build up your de-
termination to stick within your budget.

After you have completed the
working drawing plan (see Chapter 6),
you will know the details of sizes and
quantities of materials you need and
you will be able to make a complete
cost estimate.

In this, the concept design phase,
you purposefully have avoided consid-
erations of materials and structure.
This freed you to pay attention to
space relationships, circulation and
design qualities that create the sen-
suous force. You have synthesized
what you know about the site, your
needs and design principles. Now you

Decks can be built in phases, as time and money become available, but it is good to

have the basic outlines and forms for
your outdoor rooms. The concept
design you have created will be
largely responsible for the eventual
success of these spaces.

But design doesn't stop at concepts.
It requires a knowledge of construction
principles. Plans are the most con-
venient means of noting your decisions
about how to put something together.
Different lines on your plan will rep-
resent different elements of the struc-
ture. Labels, dimensions and notes will
also be useful to record your decisions.

A basic knowledge of construction
procedures and possibilities is essen-
tial before proceeding with the final
drawings from which you will actually
be able to build. So our next chap-
ters are devoted to construction. In
Chapter 6 you will be able to refer
back to these discussions in preparing
your working drawing plan. The con-
tents of these chapters will also be
a useful reference during the actual
construction of your deck or patio.

work from a plan showing the complete project.
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The How-To's o

Jeck Gonstruction

How to select lumber and materials. How to pour footings
and piers. How to build ledgers and basic substructures.
All about blocking, bracing, connecting posts, beams
and joists. How to lay decking, connect decks and

build stairs.

here is something almost
irresistible about a deck. Those
clean lines seem to draw you out-
side and into refreshingly new sur-
roundings. It's a chance to put aside
the day's cares and let yourself relax.

Like people, decks have their own
distinct characteristics that stem from
their style and how they are built. There
are, for instance, decks for privacy
and seclusion, decks open to the world
and the sun, multilevel decks for free-
wheeling parties, decks for quiet din-
ing and decks that can accommodate
half the kids in the neighborhood. And
there are decks divided into different
sections that give you different living
spaces at the same time.

Fortunately, decks are also fairly
easy to construct yourself. One very
simple deck is made by laying out
lengths of 4 by 4 heartwood redwood
or other rot-resistant 4 by 4s about 3
feet apart, leveling them, and then
nailing on 2 by 6 decking. As simply
as that you can convert that barren,
dusty section of your backyard where
nothing has ever managed to grow
into a little area that is both practical
and beautiful.

For those more experienced in car-
pentry, or at least willing to try, we tell
in detail here the ways to build sturdy
and attractive decks. There are sim-
ple and there are complex decks here,
and you should find something to meet
your needs.

While you are certainly urged to
build your own deck, in some cases
you may need professional help. It will
cost you more money but the job will
likely be done faster. Also remember

{

Decks are fairly easy for the average
person to build. As co-author T. Jeff
Williams suggests, some can be built by
people who simply want to have fun at
a deck-raising party.

that the professional doesn't have to
do the entire deck. You can call one
in just to put in the footings for you, or
build a tricky part of the substructure
or some elaborate railings. Experienced
carpenters who advertise their ser-
vices in your newspaper can often be
hired by the hour or the day for such
jobs. Once they finish the part that re-
quires special talent, you can carry
on with the rest.

AR 4 Z ’
Once you have followed the design process and created a plan, the actual deck or

Laying the decking can be a de-
lightful excuse for a party. Make it like
an old-fashioned barn raising and in-
vite your neighbors and friends to take
part. But try to choose those who will
follow your design and building pro-
cedures. At the day’s end, you will
find enormous satisfaction in sitting
down to a grand buffet with your
friends on the deck that you all just
completed.

| /(1 .

patio construction may be an excuse for a party, like an old fashioned barn raising.
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A board foot of lumber is a
piece 12" x 12" x 1" or
any other shape that has
dimensions equalling 144
cubic inches.

1x12x12

1x6x24

1x4x36 2x6x12 2x4x18

. /V/ﬂ!?/

2x2%36

he materials of a deck: The
bewildering variety of wood species
used for building is further compli-
cated because all lumber is clas-
sified into a number of different grades.
Furthermore, the grading differs with
different wood species. But the nice
thing about building a wood deck is
that you really can't go wrong with
almost any type or grade; it’s just that
some are better than others for spe-
cific purposes.

Because of their availability in the
West, redwood and cedar are the top
choices for decking material. These
same woods, along with cypress in the
East and South, rank high throughout
most of the country because of their
natural resistance to decay brought
on by moisture. However, other woods
such as Douglas fir, hemlock, spruce
and pine make excellent decks and
usually are considerably less expen-
sive than redwood or cedar. Given
proper finishing and care, they can
last many, many years.

Your final choice of decking will be
considerably influenced by your budget.
Don't be concerned if your budget al-
lows only pine instead of redwood for
the decking material.

stimating lumber: After decid-

ing on the species of wood, your
next consideration is how much you'll
need. In calculating the support struc-
ture, there is only one way: draw it all
on your working drawing (see Chapter
6) and then count it up piece by piece.
If you have some beams that are 8
feet long and some 12 feet long, don't
hastily decide to order all 12 foot
lengths, because you will have a lot
of useless 4-foot pieces left over.
Make a detailed list of how many pieces
of each length you need. At the same
time, count up all the connectors or
joist hangers your plan calls for.

In calculating the amount of decking
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lumber, first figure the square footage
of the deck by multiplying length by
width. With this information, almost
any lumberyard can quickly calculate
how much decking lumber you need.
However, you should be aware of how
that calculation is done.

Lumber is priced either per linear
foot (running foot) or per thousand
board feet.

One board foot is a piece of lumber
1 inch thick, 12 inches long and 12
inches wide. In calculating your deck-
ing lumber needs, keep this trick in
mind: if you cut that piece in half and
put one half on top of the other you
would have a 2 by 6 that is 12 inches
long. That's still 1 board foot. (There-
fore, a1 by 12 by 12 is the same in
board feet as a 2 by 6 by 12.)

For more complex calculations,
here's the formula:

Thickness times width times length,
divided by 12, equals board feet. Thus,
a 2 by 4 that is 10 feet long contains
6% board feet (2 X 4 X 10 =80 +
12 = 6.6).

If your deck is, say, 20 by 25 feet,
that's 500 square feet and you need
500 board feet of 1 by 6s to cover it,
or 1,000 board feet of 2 by 6s. Allow
5 percent more for breakage and
mistakes. And remember that, in fact,
the actual size of lumber is less than
its nominal size so you need more to
make up for this difference.

Count up railings and posts indi-
vidually.

When you set out to buy the lumber,
it will be very much worth your while
to shop around. Prices of lumber vary
considerably and a little comparative
shopping can possibly save you hun-
dreds of dollars.

Wood comes in a variety of grades
(see charts on page 44) and the high-
er the grade, the higher the cost. Don't
buy lumber that is a higher grade than
you need. For instance, decking of clear
heartwood redwood would be magni-
ficent but you may need two oil wells
in your backyard to pay for it.

4

All of the major elements of a deck can
be found at the right: flashing, joists, ledg-
er, decking, extended post, rail, beam,
post, headers (facing boards), braces,
piers, blocking, footings, and attached
posts. Each element, and how to construct
it, is explained in the following pages.

he elements of a deck:

Since decks are generally designed
to be an extension of the house,
they are normally attached to the
house. Freestanding decks are built
in the same way but of course need that
one extra side of substructure.

Although the many variations con-
cerning joist spacings, beam spans
and post sizes can be confusing, keep

Flashing




in mind some basic rules about a
good deck: it should have no spring
in the flooring and no suggestion of
sway. You must also be able to lean
against a railing with complete
confidence.

ecking terms: Decks are built
from the ground up with several key
elements joined together to make a
firm, lasting structure.

Decking

L

Beam

Post

Footings support the entire deck
and keep it from shifting or sinking into
the ground. A footing is usually poured
concrete 12 inches square and 6
inches thick. It must sit on firm,
undisturbed soil or at least 6 inches
below the freezing level of the ground.

Piers rise from the footing several
inches above the ground to keep
the posts or beams clear of decay-
causing soil. Like the footing, a pier
carries and distributes the weight
of the deck.

Posts are uprights bearing the
weight of the deck and transmitting it
evenly to the piers and footings. Posts

Extended
post

/

Rail
)|
Joists
Headers or )
facing boards Brace
Pier

are commonly 4 by 4s but can be
larger, depending on the structural
needs of the deck. And depending on
the design, posts can either support a
beam or extend past it to form railing
posts or other structures such as
benches.

Beams rest on top of the posts or
are bolted to them. The heavier the
beam, the greater distance it can
span — which means fewer posts to
put up. Also note that if your plan calls
for a 4 by 6 beam, you can make this
by nailing or bolting two 2 by 6s
together.

Joists are commonly 2 by 6s and

Attached

U__L post

Header or
facing board
Blocking

Footing
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Flat grain Cross grain

Il

End grain

Checks

Shakes Splits

are the connection between the beam
and the ledger board on the side of
the house that supports the decking.
Joists are normally spaced 16, 24, 32,
or even 48 inches apart, depending on
what type of decking will be laid. When
using 2-by decking, try not to exceed
32 inches for joist spacing; 24-inch
joist spacing makes a much firmer
deck. When using 1-by decking lumber,
don't exceed 16-inch spacing.

Decking is the show piece of your
deck. How you plan to lay it out and
pattern it will determine how you build
the support structure. Decking material
should not exceed 6-inches in width
because wider boards have a strong
tendency to cup and trap water.

Ledger board. Normally the same
width as your joists, it is bolted to the
side of the house and supports one
end of the joists. Ledgers must be
placed so that when the decking is
down, there wili still be a 1-inch clear-
ance below any existing or planned
doorway. This prevents rain from run-
ning over the doorsill.

uying the lumber: In consider-
ing your own deck, the best solu-
tion is to talk it over with some knowl-
edgeable person at the lumberyard.
He probably sells a great deal of lum-
ber for decks and can tell you the best
type of wood for your area, consider-
ing the climate and the availability of
different lumber.

As a footnote here, don't be shy about
asking for a contractor’s discount when
ordering the lumber; it can mean sav-
ings of 5 to 10 percent.

Before going to the lumberyard,
keep in mind some of these points:

Lumber is sold in 2 foot increments.
These lengths usually range from 6
to 20 feet. Boards longer than 20 feet
often have to be specially ordered,
and you would probably find them too
unwieldly for easy handling. If for some
reason your deck comes out 15 feet
long, you will have to buy 16-foot
lengths and trim off that extra foot.

So consider changing the design to a
14 or 16-foot deck.
Technically, you should also be able
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to buy lumber that is surfaced only on
one side (SIS) which would be cheap-
er. In actuality, wood is generally avail-
able in either S48 (surfaced four sides)
or rough. Rough wood is cheaper and
fine for the support structure unless it

is highly visible. Sometimes, of course,

it is desirable even for highly visible
uses, such as retaining walls.

There are a great many different
dimensions of lumber. One combina-
tion for a deck would be 4 by 4 posts,
2 by 6 joists and 1 by 6 or 2 by 6
decking. Remember, these are nomi-
nal sizes. The actual size of a 2 by 6
is about 1% by 5% inches. These
actual sizes are important to keep in
mind when measuring and cutting
during construction.

electing the lumber: At the

lumberyard you can normally choose
all your own wood, particularly if you
are hauling it yourself.

Here are some useful things to
know about lumber:

Sawmills cut every log in a manner
designed to get the maximum amount

of lumber out of it. Some cuts are
better than others because they have
fewer knots or are less likely to warp.

Boards for construction and decking
are generally flat grain cuts, where
the grain is parallel to the face of the
board, or cross grain, with a grain
angle up to 45 degrees across the
face. End grain lumber is cut with the
grain perpendicular to the width of the
wood. This is a higher grade of wood
than the others and usually reserved
for finishing work.

Note that there is a bark side and
pith side to all lumber. In putting down
your decking, try to keep the bark side
up; otherwise the board tends to “cup”
and hold rainwater, speeding its
deterioration.

Wood also comes green or dried.
Air or kiln-dried wood is considerably
more expensive and normally not
worth specifying. Your own deck, once
nailed in place, will season itself.

In selecting your lumber, keep an
eye out for checks, cracks across
the grain, and shakes, cracks that
run with the grain. These not only
weaken the board but make it un-
sightly. They can also cause dan-
gerous splinters.

Also try to avoid lumber that is
bowed, cupped, twisted, or crooked
at one end.

Lumber shrinkage

The following lumber sizes are those established by

the American Lumber Standards Committee.

Nominal Dry Green

(inches) (inches) (inches)
1 25/32
2 1% 1-9/16
4 3% 3-9/16
6 5% 5%
8 7% 7Y
10 9% 9%
12 1% 1%




Cupped Twisted

Bowed

Crooked

Wood characteristics'

Working and behavior characteristics

Strength properties

& S

g g B g 2

Kind of wood ) £§ & & 3 & £2 8 5 & g
Ash A B C C A C C A A A A
Western red cedar C A A A C A A C C B A
Cypress B B B A B A B B B B A
Douglas fir, larch B B B-C C A B A A A A B
Gum B C B C A B B B A B A
Hemlock, white fir? B-C B B C Cc Cc C B A B A
Soft pines? C A A A C C B C C C B
Southern pine B B B C A B C A A A C
Poplar C A B A B C B B B B A
Redwood B A B A B A A B B A A
Spruce C A-B B B B C C B B B A

'A — among the woods relatively high in the particular respect listed; B — among woods intermediate in that respect; C — among
woods relatively low in that respect. Letters do not refer to lumber grades.

2|ncludes West Coast and easter hemlocks.

3|ncludes the western and northeastern pines.

Ash (Fraxinus excelsior)

From the earliest times ash has been
respected as a hard wood which has
served well as tool handles and as
weapons of war. These same proper-
ties of strength and resistance make
it an exceedingly fine wood for
construction.

Cedar, Western red (Thuja plicata)
Noted for its light weight, strength,
straight grain and freedom from knots,
the Western red cedar is renowned
for its durability and smooth working
properties.

Cypress (Cupressus)

A fast-growing tree with reddish hue
and straight grain, cypress is popular
for its ability to resist decay.

Douglas fir (Pseudotsuga menziesii)
One of the most magnificent trees in
the world, it is also among the best for
dependability in heavy construction
work. The natural coloring is so strong

that staining is not needed. Fir's good
physical properties as well as its avail-
ability in large quantities make it a
highly desirable wood for home con-
struction purposes.

Gum (Eucalyptus)

Although the gum superficially resem-
bles the common oak and the ash,

its properties are quite different: it is
softer, and tends more toward warp-
ing. But like the oak and ash, it is
extremely strong.

Hemlock (7suga)

A fine textured wood, but the hemlock
is weak in many properties that one
would wish for in deck construction,
from decay resistance to hardness.
Pines, soft (Pinus)

Grown mostly in the west and north-
east, pine is easy to work with, yet
strong enough for a wide range of uses.
It is not naturally durable, so must be
treated for outdoor use.

Southern pine (Pinus)

Almost opposite of the other pines in
strength (the southern pines are as
strong as ash or Douglas fir), these
timbers are more difficult to work

with and are more easily decayed

or warped.

Poplar (Populus)

A softwood with surprising strength
capabilities, the poplars are also noted
for their ability to last and are fairly
resistant to decay and warping.
Redwood (Sequoia)

One of the most majestic of trees, the
redwood is highly favored as decking
material for both its classic grain and
color, as well as its outstanding ability
to resist decay.

Spruce (Picea)

A softwood whose negative qualities
include an inability to resist decay,
spruce is valued mainly because it is
readily available.
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Post anchors

Post cap or
anchor

Beam
saddle

Post cap

Joist hangers of various styles

'ootings: Not all decks, it
should be noted here, have to have
footings — provided that the ground
where you want to build is flat, well
drained and never freezes. You can
build a deck right on 4 by 4s laid on
the ground, if the wood has been

pressure treated with a preservative.
Or simply put some piers a few inches
into the ground and then place your
posts or beams. Check your local
codes before you make a move.

Still, a more lasting deck has foot-
ings and for a really permanent
structure, they are a must.

Footings must be set on undisturbed
soil or as far below the surface as
required by local codes in frost heave
localities. If the area where you want
to put the footings is fill dirt (loosely

packed soil left after dirt was exca-
vated to build the house), then it must
be compacted first. This is best done
by renting a power compactor.

The next consideration is whether
to mix your own concrete for the foot-
ings or buy ready-mix concrete. First
estimate how much concrete you will
need for the footings. A footing 12
inches square and 6 inches thick
requires half a cubic foot. One 90-
pound bag of ready-mix concrete con-
tains 24 cubic foot. Ready-mix is rela-

Mixing concrete
in small batches

Small batches can be mixed
in a sturdy wheelbarrow . . .

1. Put dry ingredients into your
wheelbarrow or trough. Mix
thoroughly by pulling from
bottom over the top with
a hoe. Pull from one
end and then the

other . ..

or in a wooden trough
you build yourself.

/T/

12

%

2. Form a depression and
pour in some of the
measured water. Pull
the dry mix into the
depression until the
water has been
absorbed . . .

3. Add water and
continue to mix until
a series of hacks
with the hoe leave
clear-cut ridges.
Crumbly ridges
are too dry;
flowing ridges
too wet.
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Saddle fittings or pre-cast
piers provide alternate
supports for decks.

tively expensive if you are doing many
footings. However, you only have to
add water, mix and pour.

In many areas, suppliers will sell
you ready-mix concrete and lend you
a trailer to haul it yourself. That's also
fairly expensive and you must do a
lot of hauling and driving.

You can order a ready-mix truck to
deliver the concrete but then you may
have to order at least 1 cubic yard (27
cubic feet). In addition, the delivery
truck must be able to back up near
the site. Many suppliers allow only
about five minutes to unload a cubic
yard, after which you are charged
overtime and that can cost upwards
of 50 cents a minute.

Probably you will want to mix the
concrete for the footings right in your
own yard, either with a rented cement
mixer or in a wheelbarrow.

To estimate how much cement, sand
and gravel you need to order, use this
formula:

Cubic feet of concrete

4 6 12 18

Cement (90 Ib.

sacks) 1 1% 3 4%
Sand (100 pounds) 2 3 6 9
Gravel (100

pounds) 3 4% 9 13%
Water (gallons) 5 7% 15 22%

Details on how to mix and pour
concrete footings are on page 55.

iers: You can either make your
own piers or buy them precast. The
cost will be about the same so it's
generally easier to buy them unless
you are pouring a lot of concrete, in
which case you can make up some
forms and pour your own.

Precast piers come with a redwood
block already set into the top, which
allows you either to toenail the post
to it, as is commonly done, or bolt a
metal post connector to the top, which
is a preferred practice because the
connection is stronger.

Piers can also be made from hol-
low-core concrete building blocks.
They can be set in place while the
footing is still pliable, filled with con-
crete and topped with a metal post or
connector. For strength, be sure to
use standard aggregate blocks and
not cinder blocks.

Pouring your own piers allows you
to use a drift pin, which provides a
secure fitting for the post. The drift
pin — either a foundation bolt or
length of re-bar — extends about
6 inches above the top of the pier.

Tools and supplies for the do-it-yourself cement mixer include: wheelbarrow, shovel, hose and water, bucket,

redwood nailing blocks, pre-cast piers and hollow-core concrete blocks.

The post is drilled in the center
of its base and then set in place
over the pin.

A type of pier form useful where
greater height is needed is the fiber
tube. Tubes come in various lengths
and diameters, and can be cut with a
handsaw. If footings are sunk several
feet in the ground, use the tubes to
form piers that rise above ground lev-
el. Set the tube on the newly poured
footing and square with a level before
filling with concrete. Top with either
a redwood nailing block or a metal
connector. For piers higher than 3
feet, use a length of reinforcing rod
up the center.

Joining post and beams: In most
decks, particularly those just a foot or
two off the ground, posts are toenailed
to the piers and the beams toenailed
to the posts. This is an easier con-
struction method because the weight
of the deck will keep everything firmly
in place, but you have to worry more
about the possibility of wood rot.

However, stronger and more rot re-
sistant joints can be made with metal
connectors. They come in a great
variety of sizes and styles.

One type of post support is particu-
larly noteworthy. It has a removable
steel saddle fitting inset that keeps
the base of the post clear of the pier
where it could sit in water and even-
tually decay.
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Double
hanger

Skewed
hanger

Framing
anchor

Hurricane
anchor

T-tie
strap

L-tie
Strap

asic substructures: In the

framework of a deck, joists are
normally attached to the beams in
one of the three ways illustrated.

The best method, with joist hangers,
gives by far the sturdiest structure.
Bolts or nails are driven through
predrilled holes in the joist hanger
into the joist to hold it firmly
in place.

A joist placed on top of the ledger

provides firm support and has the
advantage of saving you the price of
a joist hanger. One risk here is that
if the deck shifts outward with unan-
ticipated heavy weight — such as a
heavy snow pack that is rained upon
— it could pull the joist free of the
ledger, and down goes the whole
deck.

The least desirable method is using
a cleat, as illustrated. There is the risk
of the joist separating from the ledger.
However, this method allows you to
mount joists flush with the ledger
without using joist hangers, and it is
satisfactory for low decks.

If the other end of the joists rests on

top of the beam, toenail each one in
place with 16-penny nails on both
sides. More rigidity is gained by plac-
ing a facing board across the joist ends.

You may wish to extend some joists
to hold rail posts (see page 64 for de-
tails on posts and rails).

In designing your deck, decide
whether you want a post and beam
style or extended posts. The advan-
tage of the extended post system is
that it provides a ready-made and firm
railing post. If extended far enough, it
can support a shade cover for the
deck.

There are two basic extended post
systems.

Basic attachments

Ny

=

Joists to ledger with a cleat,
joist hanger, or toe-nailed on top.

Joists to an extended post using
a single beam.

s

Joists to beam with saddle
or toe-nailed.

Joists to an extended post using
two narrower beams (see text).

Splices

ﬂ
]
0

Splicing beams on top of
posts with wooden gussets
or metal tie straps.

Splicing joists with wooden
gussets, metal straps . . .

or by overlapping (see text).
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“X" bracing

"W" bracing

“K" bracing “Y" bracing

In the first example, the beam is
bolted to the inside of the posts and
joists are placed or hung on it. Gener-
ally, if you have a 6 foot span for the
beam, use a 4 by 6; if you have an 8
foot span, use a 4 by 8. (See table,
page 104.)

In the second example shown, a
narrower beam is placed on the out-
side of the post and joists are then at-
tached. This beam can be a 2 by 6,
the same as the joists, for a 6 foot
span. Additional support is gained by
nailing a second 2 by 6 along the
inside of the posts directly under the
joists. The end result is the same as a
4 by 6. The advantage here is that two
2 by 6s are easier to handle than a 4
by 6, and they can be nailed in place.
This is a proven but unorthodox meth-
nd and should be first approved by
ocal codes.

plices: Since it is impractical to
buy all the deck elements in one
piece, two or more pieces must often
be joined in a splice.

Beams meeting on top of posts
should be toenailed in place with 16-
penny nails and then spliced with
gussets. The gussets should be 2-by
wood the same width as the beam
and overlap each side by 12 inches.
Hold in place with 16-penny nails or -
by 4-inch lag-screws.

Joists meeting on top of beams
should be spliced in the same manner.
This prevents unexpected weight from
separating them and possibly pulling
them free of the beam. (See bracing
and blocking, this page.)

Joists can also be overlapped as
illustrated. Toenail each in place with
16-penny nails.

If many splices are required in
joists, stagger them so they don't all
land on the same beam. Otherwise
that beam would be a weak joint in
the whole deck structure.

Beams can also be built up by
splicing boards together, a common
practice in deck construction. A 4 by 6
is quickly formed for a beam by nailing
together two 2 by 6s with 16-penny
nails.

oist bracing: Joists that span 8
feet or less do not normally need
cross-bracing, although it will add
strength. Usually, a facing board on
the outer end of the joists is more than
sufficient.

Joists spanning more than 8 feet,
however, should be crossed-braced to
help minimize any tendency to wobble.

Cross-bracing is most easily done
by nailing in spacers cut from the
same stock as the joists. Snap a chalk
line down the center of the joist span
and then, for ease of nailing, stagger
each spacer.

An alternate method is to use X-
bridging. 1t requires considerably more
cutting, fitting and nailing. However,
there are metal X-bridges available if
you want this style of support, but they
have an esthetic drawback if the deck
is to be seen from below.

Proper bracing and bolting: A deck
more than 6 feet above the ground
should have some form of bracing to
minimize any sway which could loosen
and ultimately bring down the entire
deck. Any deck that will carry heavy
snow loads or face high winds should
also be braced.

Braces that will reach 8 feet or less

can be cut from 2 by 4s; for longer
spans use 2 by 6s.

All of the illustrated bracing methods
are acceptable. Which one you choose
will depend in part on how much brac-
ing you need and whether you want
easy access under the deck. As an
example, the Y-brace can be used
where some headroom is needed for
walking under the deck, but this is not
as strong as the K-brace.

To put up braces, hold or tempo-
rarily nail one in place and mark it.
After cutting it, make sure it fits, then
use it as a pattern to cut the others.

As shown on page 50, cut the brace
ends flush with the side of the post
rather than in a V angle in order to get
more wood on the post. Braces should
be attached with lag-screws or bolts
rather than nails.

Using bolts: Deck loads are carried
in two different ways: on the cross-
grain as in ledgers, beams and joists,
or on the vertical grain as in posts.

Bolts on bearers of cross-grain load
should normally be spaced no closer
to the top of the board than four times
the bolt's diameter. They should be
equally spaced along the board.

When bolting in vertical grain, do
not place a bolt nearer the end than
four times its diameter. This prevents
a compression fracture in the end of
the board. You can go as close as
one and a half diameters to the side
of the board or post.

Blocking

Blocking with
spacers cut from
joist stock

Wood or metal
x-bridging
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The best size of bolt to use depends
on the load and on the frequency of
bolting. As a rule of thumb, use one
Y%-inch bolt for 2-inch boards, two Y-
inch bolts for 3 and 4-inch boards,
and three to eight bolts for 6-inch and
larger boards. Bolts %-inch in diameter
should be used with timbers 6 inches
thick, and Y2-inch diameter bolts with
timbers more than 8 inches thick.

Except for carriage bolts, always
use washers on the head and nut
ends of the bolts. Drill the hole just
large enough to accommodate the
bolt, so you have to tap it through with
a hammer.

Proper bracing

2 foot

inimum k——_

e
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Carriage bolts are usually the best
for decks because of their smooth
heads and self-clinching traits. With
these, washers are needed only on
the nut end.

ttaching ledger boards:
The first step in building an attached
deck is to put up the ledger board.
That's a rather simple process but it
must be done right because your
entire deck will grow from here.

The ledger must be placed so that
the decking, when installed, will be
about 1 inch below the floor level and
any existing or planned door to pre-
vent rainwater from running into the
house.

You can find the floor level on the
outside of a house where there is no
door opening by measuring from a
window sill to the floor inside and
transferring the measurement outside.

The ledger must be level and should
be bolted to the floor joist header with
%-inch bolts or % by 4-inch lag-
screws spaced every 2 feet. Alternate
them, one up and one down, as you
work across the board.

It's advisable to use flashing —
aluminum or galvanized tin — over
the ledger to keep water from soaking
in between the house and ledger,
which could lead to decay.

ength of ledger: The ledger will
be cut either a little longer or shorter
than the actual deck dimensions.
Here's why:

If you use joist hangers, the ledger
must be longer than the deck by about
2 inches on each end to provide nail-
ing space for the outer sides of the
hanger on each end.

Alternatively, cut the ledger shorter
by the width of the joists on each end
and then butt the first and last joist
against the end of the ledger and bolt
in place. Joists in between can be
placed in hangers.

Attaching ledger board to wood

Ledger

Lag
screw

Attaching to masonry

Masonry

Attaching to stucco

Caulk flashing
il o where it enters
saw kerf.




Ledgers on brick houses: These
must be held in place with expansion
bolts. For added security, place 2 by 6
supports against the house under the
ledger every 4 feet, particularly if you
live in snow country.

Hold the ledger in place and mark
drilling points every 16 inches, or 24
inches at most. Drill the holes in the
ledger, while holding it in place on the

house and mark where the bricks
must be drilled. Use a nail punch to
make a guide hole in each spot. The
drilled holes should be large enough
to accommodate % by 4'2-inch ex-
pansion bolts.

Ledgers on stucco houses: These
are put up essentially as on a frame
house: tack in place with 16-penny
nails and then bolt or lag-screw in

place.

Flashing can be installed by snap-
ping a chalk line a few inches above
the ledger and then using a power
saw with a carborundum blade to cut
a groove % inches deep in the stucco.
Bend the top of the flashing to fit into
the groove and seal it with butyl rub-
ber caulking — the best type for join-
ing metal to masonry.

Measuring ledger height

Transfer this
measurement
to the outside

Proposed doorway

i
_—

Set top of decking 1 inch
below inside floor level.
Be sure deck slopes
away from house about
Ys inch per foot.
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ocating the footings: With

the ledger in place, the next step is
the most critical part of building a
deck: locating the footings. After study-
ing the basic load factors (page 102)
and the required post spacing (page
104), you know how far each footing is
to be spaced and how far out from the
house they must be.

Transferring these measurements
from plan to reality requires patience

and careful work to ensure that the
deck goes up square. There are two
primary ways to do this: with a stake
and simple triangulation, or with batter
boards.

Stakes: If you are building a low
deck over fairly level ground, this meth-
od is faster and simpler.

Start by attaching a length of twine
to the end of the ledger board right in
the center of where the first joist will fit.
Measure from the house out to where
the first footing will go and drive a
stake temporarily in place there.

Now, using a framing square as
a guide, with the tongue against the
house and the blade extending toward

the stake, pull the string tight and shift
the stake until the string is at right an-
gles to the house. Drive a nail in the top
of the stake and tie the string off.

To check whether you are square
or not, measure out 4 feet from the
house and mark that with a felt tip pen
or paper clip on the string. Measure
off 3 feet along the ledger board from
the string. The distance between this
mark and that on the string must be 5
feet if your angle is square. Adjust the
stake and string until it is.

Do the same at the other end of the
future deck, then draw a string between
the two stakes and measure off your
other footings in between.

Locating footings

ledger,” page 50).

NOTE: String marking the edge of the deck will be either a little
outside or inside the end of the ledger (see text on “Length of

o ® ) ® ® ® ° L ®
Ledger
Line Plumb line
level marks corner of
post anchor set
in footing
«— —>

. = | Batter
_* | boards
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atter boards: These provide
very accurate locations and are es-
sential when working on sloped or
irregular ground, or building a free-
standing deck.

Place the string on the end of the
ledger as previously described, mea-
sure out the required distance and use
a square to approximately locate the
first footing.

Build batter boards with 2 by 4
stakes and 4-foot long cross-pieces of
1 by 4. Locate them 2 feet back from
the stake. Each cross-piece should be
level, and the string running out from
the house to the boards should also
be as level as possible.

Mark the string 4 feet out from the
house and 3 feet along the ledger
board, then move the string back and
forth along the board until the long
side of the triangle is exactly 5 feet.

Repeat the process at the other end
of the deck, or at all four corners for
a freestanding deck. Pull a string
between the batter boards directly
over the intervening footings and
mark them with stakes.

If your batter boards are all on the
same level, you can double-check
your work by measuring the two dia- —
gonals. If they are the same length, String line

o ot PP A RN

s run between batter boards allow for exact footing location,

your deck will be square. even on rough or sloping ground.
Squaring the site
Ledger e 3 N| B
[ | \ /"
® = ¢ ]
‘ Ledger 7 N ;o
/ i \ /
// \\ ’
/
// \\ /2
/ Vs
4 / N/
Use a framing ,/ # %
square to guide ) - /! *
the placement of String 7 7 N
deck corner stakes. ’ d \
’ 4 \
7 / \
/ If the string is Vi \
String to / at a right-angle g o) L
corner v to the ledger the
stake diagonal between When all 4 corners of the deck are
the 3 and 4-foot marked measure the diagonals. If
marks will be they are equal all the corners
exactly 5 feet. are square.
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nstalling footings and piers:
Before digging the holes for your
concrete footings, check your local
codes for the exact size and depth
required.

Generally, footings should be 12
inches square and 6 inches thick.
They must also be placed in undis-
turbed soil.

If your house is newly built and on a
slope, the dirt around it may be loose
fill, pushed in there when the house
site was leveled. In that case, you will
have to dig through the fill to reach
undisturbed soil. A footing placed on
fill dirt will slowly settle in the loose
earth and cause the deck to shift.

Tamp in the metal fitting or the footing.
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If the fill dirt is too deep to get through,
rent a power compactor and compact
the earth around the footing locations
to 90 percent of the original soil volume.

If you live in an area of severe win-
ters, be sure to sink the footings at
least 6 inches below the frost line.
Otherwise, freezing soil will heave and
shift your deck. Again, check local
code requirements by calling your
local building permit office.

With a post hole digger or shovel,
dig the footing holes, keeping the
sides as straight as possible.

Pouring footings: Footings are
made with a 1:2:3 mix, that is, one
part portland cement, two parts sand
and three parts gravel that is % to 1%
inches in diameter. Your measure
can be a shovel.

When mixing concrete in a wheel-
barrow, first shovel in the sand and

=

2

Position and level fo

cement and mix until a uniform gray.
Next add the gravel and then about
half the estimated amount of water.
Keep mixing by turning with your
shovel until everything is damp, then
slowly add more water while you keep
mixing. The amount of water is impor-
tant to make the final strength of the
concrete. The mix should not be so
dry that it appears flaky or so wet it

is soupy; it should appear almost
plastic.

If you have only a few piers, consid-
er buying ready-mix concrete in a bag.
You just add water and mix with a
shovel. One bag will make two foot-
ings that are 12 inches square and
6 inches deep.

After the concrete is placed in the
hole, tamp it a few times to remove
any air pockets. But do not overdo the
tamping since agitation makes the
gravel settle.

oting.



iers: In making your footings,
keep in mind that the pier must rise
about 6 inches above them to keep
posts and joists clear of the soil. If you
are using precast piers, the footing
should rise about 6 inches above the
ground surface.

However, if you had to dig deep
footing holes, they will require a great
amount of concrete. A good alterna-
tive is to pour a standard footing and
then make long cylindrical piers by
using fiber tubes. Cut the tube to length,
place on the footing and plumb with
a carpenter's level, then fill with con-
crete. For a tube longer than 3 feet,
cut a length of reinforcing rod to ex-
tend from inside the footing to about
6 inches below the top of the tube.

After filling the tube, place the type
of post support you want on top. If
metal, just set it into the concrete. For
a wood nailing block, use a rot-
resistant wood and drive three 16-
penny nails into one side. Bend the
tops of the nails over to hold in the
concrete and then push into the tube
until nearly flush.

The advantage of a nailing board
over a metal fitting is that it allows you
to adjust your post an inch or two for
precise alignment. With metal con-
nectors already in place, a post can
only go exactly where the connector is.
But they provide an air gap at the bot-
tom of the post, which is therefore less
likely to rot.

If you are using precast piers, put
them in place while the concrete is
still moist. Work the pier into the
footing about 2-inch and then check
that it is level.

Double-check that the piers are laid
out square and in line. Stretch a string
between the two end piers as a guide
for the middle ones. Make sure that
this is done before you start pouring.

If a footing has hardened before you
can lay the pier, wet the top and then
coat it with a rich paste of one part
cement and two parts sand. (The pier
has to be wetted to prevent it from
drawing out moisture from the mix.)
Press the pier into place.

Making piers: If you plan to be mixing
a great deal of concrete yourself or
are having it delivered by truck, it
might be worth your while to make
your own piers.

Forms can be made from wood, 5-
gallon cans with both ends cut out, or
two No. 10 cans soldered together.

%

23 . L

Keep forms and concrete moist.

In all cases, coat the insides with
car oil before pouring to prevent the
concrete from clinging to the form.

Place nailing blocks or metal
connectors immediately after pouring
the piers. Then cure the piers for 24
hours under a sheet of plastic before
placing them on the footings.

Fill form with concrete.

Level and plumb footings.




Toenailing a post on all
four sides may be the
weakest connection, but it
is certainly the easiest,
since measurements are
not required to be exactly
precise. Joist hangers,
however, are strong easy
methods for constructing
a decking substructure.

onnectors: There are many

ways of connecting beams to joists
and posts. Toenailing, or spiking at
an angle on all four sides, is perhaps
the easiest, but it is also the weakest
shear connection: that is, it is least
able to resist side forces that might
exert pressure on the joint. There are
numerous metal connectors that have
great application in building decks,
particularly where they won't show. In.
visible situations, however, some of
these connectors might detract from
the esthetic character, and this should
be considered in their selection. For
instance, a joist hanger on a lower
level hanging from a beam might be
visible from the side of the deck. It
can be covered with a trim board, or
some other form of joining can be
used for this outermost joist. A wood
cleat or simple metal strap can be a
good joist holder. A T-plate or an
angle iron are also easily used
connectors. Specially fitted metal
flanges are also available. To attach
joists to beams or ledgers, joist and
beam hangers are fabricated in many
different forms and angles, and for
irregular angles. Your supplier can
order special custom angled hangers
if you need them. Hangers are most
useful when joists butt end into beams
or ledgers. When they run along the
top of beams, metal framing anchors
are useful, or the joists can be
toenailed in or attached with simple
metal straps twisted to nail into beam
and joist faces.

As earlier noted, ledgers are like
beams,only attached directly to house.

This connection is usually made by
bolting the ledger to the house joist
system with lag-screws or bolts. Leave
the external finish of the building intact
whenever possible. Where you must
remove it, however — shingles, stucco
or siding — the ledger can be bolted
directly to the structure itself. On brick
or concrete walls, connections can be
made by drilling and placing expand-
able lead masonry connectors that
give purchase for lag bolts.

Whenever you connect a deck
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How to plumb a post

Attach each post to
a pier and make it
plumb with a level.
Hold it in place
with scrap lumber
and stakes.

House
wall

[o=—m]
Mark posts at :_ine|
i string; add ' eve
thickness of beam Ledger
and cut off.




line horizontally. In this
case, the chalk line was
leveled with a line level,

at an equal height.

You can also snap a chalk

then snapped so the build-
er could saw off both posts

directly to the house, you must flash
the exterior wall. This is the sheet
metal or other water-tight membrane
used to protect joints from wind-driven
rain water. A stucco surface of a
ledger wall undisturbed except for the
bolt holes need not be flashed. Merely
calk the holes. If, however, you have a
wood or shingle sided house, flash
from above the finished deck level to
below the bottom of the ledger, that is
behind the ledger, or from above the
future deck level, over the top of the
ledger and down its face. The purpose
of flashing is to prevent rain water
from making its way into the house

structure where it could cause decay.
As we stated above, ledgers are
bolted to the house. Once they have
been nailed in place with 16 or 20-
penny nails, drill and place four % or
%-inch lag-bolts every six or eight feet.
Generally, loads carried by bolts
across the grain — that is, perpendic-
ular to the grain — will be best sup-
ported if the bolts are spaced at least
four times their diameter from the top
of the member and an equal distance
apart. When the load is parallel to the
grain, as in a vertical post, you should
drill bolt holes four bolt diameters apart
and at least one and a half bolt dia-

' |

meters from the post's sides. This
spacing will prevent splitting and
compression failure. The size of bolt
you should use will depend on load
and frequency of bolting, but generally,
you should use one -inch bolt for 2-
inch thick boards, two “-inch bolts for
3-inch and 4-inch boards, and three to
eight bolts for 6-inch thick and larger
boards. As noted earlier, the size of
the bolt should increase to % or 2-inch
diameter with 6-inch or thicker boards.
Where you use bolts, be sure to use
washers on the head and nut sides.
When pre-drilling, use a bit just large
enough to accommodate the bolt.

o7
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The ledger board, bolted to the house, creates a base elevation for the rest of the deck. Be sure
to allow a 4" per foot slope away from the house for drainage.
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locking: You can stiffen your
deck structure and distribute its live
load by blocking between the joists
every six to eight feet. Cut out of the
joist material or smaller lumber, blocks
should have their top elevation level
with the top of the joists. You can
precut blocks to their exact size and
as you assemble the joists, if you have
long spans, they will help keep the
joists upright and plumb. Blocking can
also be used to connect different sec-
tions of decking patterns, carrying loads
to the normal joist system. When blocks
function as load bearing members,
they should be fitted with joist hang-
ers and not just toenailed in. Draw in
blocking lines every 8 feet along joist
lines on large decks.

Bracing: Bracing is used to
strengthen against lateral or side-
ways movement like earthquakes,
strong winds, or motion caused by
people or objects moving on the deck
surface. An example of this is the
rocking movement of a chaise swing.
To prevent a wiggle from developing
and eventually weakening the deck,
brace it with simple cross members
in one of a number of patterns. It is
generally not necessary to brace all of
the posts in a deck. Usually a single
line of braces in each direction is
sufficient so long as the whole length
of the side you choose is braced.
Placement of braces may be dictated
by under-deck uses like wood storage,
pool pump or play house. Be sure not

TR RIENERSTE TV
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Cross-bracing strengthens a deck against lateral (sideways) movement.

to put braces across an access point.
If a brace is to be longer than eight
feet, use 2 by 6 lumber. If less than
eight feet, 2 by 4 lumber will work.
Other forms of bracing are Ks, Ys,
parallels, Ws and the tension braces
of cable and turnbuckle.

onnecting the posts, beams
and joists: With the footings and piers
in place, you are now ready to put
up the deck itself.

The first task — and one that can
be tricky if your deck is several feet
high — is to put up the posts.

Of course, if you are lucky enough
to have very level ground and the tops
of your piers are all on exactly the
same level, you don't necessarily need
posts; just lay beams across the tops
of the piers. Such perfect piers can
be accomplished by pouring them in
tubes already cut to the same level.

There are two basic types of deck
construction considered here: post
and beam, and extended post:

Post and beam: This style is excellent
for low decks where no railing is re-
quired, although railing posts can be
attached.

You will need a helper to determine
where to cut the post. One person
holds the end post in position on the
pier while another extends the first
joist. Place a level on the joist to make
sure it is exactly level and then mark
the post along the bottom of the joist.

This line represents the top of the
beam, so subtract the actual thick-

ness of the beam, mark the post with
a square, then cut the post.

Repeat this process at the farthest
point the beam will reach.

When the two posts are cut, fasten
the bases of each post to the piers
and then carefully place the beam on
top. Toenail the beam down to the
posts.

While one person holds this frame-
work in place — or builds a brace for
it — the other person connects joists
at each end. Check that the posts are
plumb (exactly vertical) and that the
beam is level, then nail all parts firmly
in place.

You now have the skeleton of the
support structure up and supporting
itself.

Measure from pier to beam for each
post required in between and put the
posts in place. If you cut one a little
short, shim it up with pieces of shingle
between the post and beam. Don't
be like the novice builder who com-
plained that he had cut the post four
times “and it's still too short.”

Instead of using a joist to mark the
beam location on the post, you can
use twine or nylon string and a line
level. Fasten the string so it is exactly
flush with the top of the ledger and
pull it tight against the temporarily
upright post. Use a line level to check
your accuracy and mark the post.
Subtract the thickness of joist plus
beam, double-check the measurement,
then cut the post.

Extended post: The advantage of
extended post construction is that it
provides a particularly secure upright
for either a railing or an overhead
shade support.

These posts should reach a little
further above the decking than the
anticipated railing top so that you can
cut them as necessary to make a
level railing. Remember that where
the deck is going to be 36 inches or
more above ground level, most local
codes (and common sense) require
railings at least 36 inches high.

To find where the beam must be
attached to the posts, raise the first
post on the pier, check that it is plumb
by using a level on two sides, then
stretch twine from the bottom of the
ledger to the post. Use a line level on
the twine and then mark the post.
Repeat this with the second post,



then lay both on the ground and
fasten the beam on the inside. Check
that everything is square and remem-
ber to carry the beam across only half
the face of the second post so there
will be room to attach the next one

if necessary.

Now raise the posts and beams
back into position on the piers. Hold or
brace them in a plumb position while
the joists are fastened at each end to
stabilize this initial framework.

Save yourself time and effort when
using joist hangers: have them all
nailed in place on the ledger and
beam before raising it.

Install all the joists in this initial
framework and then cross-brace it.

You now have a firm framework to
support the rest of the deck.
Pre-measuring post heights: Instead
of raising posts and using a line level,
you can calculate the height for the

posts while they remain on the ground.

Measure from the top of the ledger
board down to a point a couple of
inches above the ground. Make a
note of this distance. Now run a line
out to the pier, check that is level, and
measure the distance between that
and the top of the pier. Combine that
distance with the measurement marked
on the house and you have the dis-
tance from the top of the pier to the
top of the ledger. Fasten the beams
to the posts accordingly.

Cantilevered decks: Cantilevers and
the sensation of floating decks can
result from placing the posts well in
from the edge of the joist system. To
do this, cantilever the beams one half
of the allowed span (see page 103) and
do the same with the joists. Along the
end of the joists, place a face board
with the same vertical dimension as
the joists. If you want to strengthen
the visual effect of the cantilever, make
the face board wider than the joist and
face the joists along all edges with the
same material. This broad band of
joist-facing material (1 by 8s or 1 by
12s) will make the deck seem sub-
stantial enough to defy gravity and
“float” on its own.

A builder sometimes finds it necessary to work in awkward spaces, especially when joining joists to beams.
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Driving nails at opposite
angles helps hold the deck-
ing down. Warped boards
can be straightened by the
use of a wood chisel. See
details in text below.

aying the decking: If the deck
is too high to work on from the
ground, start by pushing a dozen or
more decking boards over the joists to
provide footing. Never step on the end
of a plank, since there will probably be
no support under it and you could fall.

Begin by laying a straight board
alongside the house. Leave a space of
at least 3¢ inch to allow rain water to
drain past the decking.

Position the first board along the
house and either flush with the end of
the deck or overhanging if you have
designed a cantilever. Mark where this
first plank crosses the center of the
farthest joist it will reach. Use a
square to draw the line across the
board, cut it and nail in place. Make
this first board as true as possible
since it is the guide for the rest of the

decking. Although you can adjust as
you go, it's best to have the truest
start possible.

Nailing: It is preferable to use stain-
less steel or aluminum nails for the
decking, but they are difficult to locate
as few stores carry them. They are
also very expensive. Galvanized nails
will stain woods, showing stains on
redwood, cedar or cypress. You may,
in the end, have to learn to be happy
with galvanized nails.

The diameter of a 16-penny nail is
the standard spacer for decking
boards.

A nail driven straight down through
the decking can soon work its way
back out. To counteract this tendency,
drive the nails at about a 30 degree
angle. Two 16-penny nails driven at
opposing angles are sufficient for 2
by 6 deck boards except at the joints,
where three nails should be used.
Before starting a nail in at a joint, flat-
ten its tip slightly by tapping it on the
head of a nail already driven in. This

the end of the board.

Alternating the planks: After the first
line of the deck boards has been laid,
the second row must be offset so all
the joints do not end up on the same
joist, which would weaken the deck
significantly. If, for instance, you are
laying 12-foot boards, cut a number of
them in half and start every other row
with a 6-foot plank. This keeps the
joints alternated.

Straightening boards: It seems in-
evitable that you will have a number
of crooked boards, but you can make
them lie straight. Here are two tricks
to help you convert those stubborn
boards.

If the board is bending out and
away from you in the middle, first
attach it to the joists with just one nail
in each end. (Remember to space
each plank with a 16-penny nail.) To
get the board back into line, pull it as
far as you can with one hand then jam
a chisel between the board and the
joist behind it. Now pull the chisel
handle toward you. It will give you a

Cutting decking planks

will reduce the chance of splitting

Cut decking so plank lengths
alternate and joints offset
between several joists.
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Trim irregular decking
boards by snapping a chalk
line and cut along it with

a portable circular saw.

surprising amount of leverage. If you
have already started the nails, you can
hold the board with one hand while
driving the nails with the other.

If the board is curved in too tightly
against the plank already in place, nail
the ends and then drive the chisel
between the two boards until you have
forced it out the required amount be-
fore nailing to the middle joist.
Keeping the decking straight: As you
work, stop after every four or five rows
and eyeball your progress. Further
check it by measuring each end out
from the house.

Usually you are going to have to
make adjustments as you go. But
several small adjustments rather than
one large one at the last row will make
changes practically invisible. Measur-
ing repeatedly as you go will keep the
deck progressing smoothly.

Odds and ends: As you finish each
course, don't worry about irregular
overhangs at the end of the deck.
When you are all done, snap a chalk
line or use a straight board to mark,
then use a power saw to trim all the
boards at once.

A bigger problem is getting the last
piece of decking to fit properly around
extended posts. With precise planning
and measurements during construc-
tion, you might make the last piece fit
exactly. If you don't, you will just have
to notch the last board to fit around
the posts.

To determine how deep your notch
should be, lay the board in position
alongside the posts. Mark each side
of the post and add ¥,¢-inch for clear-
ance on both sides to allow water
runoff.

Now measure how much this board
overlaps the one underneath already
in place. To that distance add 3/,¢-
inch for spacing between the boards
plus ¥,-inch for clearance around
the post. This last measurement is
important to remember.

With a square, transfer all these
measurements around each post and
cut. Most of the inside edge can be
cut with a power saw by carefully
lowering the blade into the wood.
Finish the cut with a handsaw.

In making these and all other cuts,
remember the carpenter's maxim:
“Always save the line.” Otherwise your
measurements will be off by the width
of the saw blade.

Fitting around posts

Width of notch
equals width of
post plus % inch

Depth of notch equals
this measurement
plus % inch

4]

Cut sides of
notch with a
hand saw and
split it out
with a chisel
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Deck patterns require
Structural support to
fit their complexity.

Various deck patterns and their supports

\
\
—
X

Decking patterns: The size and shape

of the deck and the plank size and pattern
of the decking determine the framing plan
of the deck.

In diagonal patterns, the decking may be
laid at any angle greater than 45° or less
than 90° to the joists. Standard framing
may be used for diagonal decking as long
as you note that the span between joists_
must be measured at the same angle as
the decking. The joists must be set closer
together than for standard decking.

I/
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Trees

itting around a tree: A hand-
some tree coming through your deck
can be both attractive and practical:
beauty and summer shade. However,
you can never tie part of a deck to a
tree since its movement in the wind
will destroy the deck. Similarly, in
building around a tree remember to
leave room for it to sway and grow.

Build a block around a tree as
illustrated.

If a tree is directly in line with where
a joist should go, first put in the joists
on either side and then cross-brace
the two as illustrated. Finally, add the
two short sections of joists.

Decking on edge: An attractive deck
is made by placing 2 by 4s on edge. It
requires considerably more wood and
time, but you'll have a deck that is
both strong and unusually attractive.
Wood spacers are normally required
at the ends and over each joist. As
each 2 by 4 is put in place, toenail
through the side into the joist.

To calculate the number of 2 by 4s
needed for an on-edge deck, multiply
the deck’s width by 6.9. This allows for
% 6-inch spacing. Round up to the next
whole number and add 5 percent for
breakage and mistakes.

Parquet decks: These are generally
laid out in 3-foot grids so the size of
the deck should be a multiple of 3. If Parquet
this is not possible, you can carry the
3-foot grids as far as possible each
way and then finish the outer edges
with a contrasting design that will
appear as a border or trim.

Use a framing jig as illustrated to

speed the process of making the ////§

parquets and to ensure uniformity. ——

iy 45 e a2 y o o %///7/44////§
—

appearance of more detailed work.
Parquet decks are often laid directly

on the ground. Mark out and square

the area, then dig it down deep

enough to allow for 2 inches of pea

gravel for drainage and 2 inches

of sand to firmly seat the deck. The

finished deck should be level with

the turf surface.

Deck Construction 63



Extended post rail supports

Rail posts bolted to facing
board

onstructing railings: There
is almost no limit to the variety of
attractive railing designs, but there
are a few basic rules. First, railings
must be sturdy enough to support
people leaning or even sitting on them.
If the deck is more than 3 feet off the
ground and if small children will ever
be on the deck, it should be designed
to prevent them from falling through.
Your local codes will usually specify

Railings for residential decks should be 36" high and should have no opening
greater than 9” in one direction. A small gap at the base — 3" or 4” — can be useful

the minimum opening.

Attaching posts to the deck: If you
have an extended post deck, this will
not be one of your problems.

One of the most common methods
of attaching posts is simply to bolt
them to the facing board around the
deck. Use carriage bolts — a mini-
mum of 2 per post. You gain addition-
al stability by cutting out a section
of the post so it locks into the deck
and adds strength.

Posts can also be set on top of a
beam and next to a joist before the
final decking boards are put in place.
Toenail the post to the beam on three
sides and then cinch it tightly against

» »

in sweeping or hosing leaves off. All railings should be strong enough to support

15 pounds of horizontal pressure.
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the joist with two % by 3'%-inch lag-
screws. Put a cleat on the post
opposite the joist to provide a nailing
base for the decking.

A more secure post is made by
clasping a joist between two 2 by 4 or
2 by 6 uprights. In this case, use 2
carriage bolts through the joist and
both uprights. This system works well
on decks where benches are to be
built in (see page 68). The uprights
can be angled out to provide a
comfortable backrest.

he railings: For most decks,
imagination and money are the only
limits on the choice of railing. Here
are some of the basic elements:
Cap board: Although not necessary
and not used on many decks, a cap
board lends a finished look and
provides a handy place for people to
lean comfortably, put drinks and
plates, or perch upon. If you have 4 by
4 posts, use a 2 by 6 cap which gives
you a 1'%-inch overhang. The cap can
be either centered on the post or
offset to cover the top railing that fits
directly under the offset.

Once in place, the cap can be given
a particularly finished appearance by
routing the edges, which also mini-
mizes the chances of splinters.

At corners, cut the caps at 45
degree angles for a strong and
finished joint.

Rails: These can be attached in any
of the illustrated ways. Although some
sources suggest you shouldn't havée
rails inset into posts because that
increases the chance for decay, this
does not appear to be a common
problem. Besides, inset joints are
strong and give a handsome and
finished appearance. Before setting
the railings in this manner, soak the
ends of the rails and the notches with
a preservative. (See comments on
preservatives on page 67.) When they
are thoroughly dry, add a thin coat of
waterproof glue to both parts and
toenail in place with 8-penny finish-
ing nails.

To stir your imagination, here's a
sampling of different deck rails.



Stair railings are necessary
if more than three steps
are used. When possible,
the railing should create

a visual link between the
levels connected.

onnecting decks: Decks
are usually connected to each other
or to the ground by stairs. But there
are stairs, and then there are stairs.
They can be the practical everyday
variety, or a series of descending
decks.

Stairs are comprised of a riser, the
vertical part, a tread where you step
and stringers to support the steps.

Stairs must always have a constant
ratio between riser and tread so there
is no guesswork about where to put
your foot down.

There are several ways of working
out a comfortable riser-to-tread ratio
(see page 106). Household stairs
commonly have a 7:11 ratio, that is, a
7-inch riser and an 11-inch tread.
Stairs on decks, however, are usually
cut broader for more stability and may
have a 6:12 ratio, for example. This
type of stair is readily made by using
two 2 by 6s as the tread and a 2 by 6
as the riser.

As a general rule, the lower the riser
the wider the tread.

It is also important that different sets
of stairs around decks be laid out in
the same fashion. It is confusing if not
dangerous to proceed from stairs with
a 4-inch riser to stairs with a 6-inch
riser.

Stairs are normally supported by
stringers made of 2 by 12s. They
provide enough depth for the step
notches to be cut out and still carry
the weight.

Stairs can also be placed between
the stringers by using 2 by 4 cleats or
angle irons.

Unless you make a conscious
design decision to do otherwise, you
should cut the stair treads from the
same size lumber used for the decking
to provide uniformity.

The riser space can be left open to
speed the drainage of water or it can
be closed to block the support
structure from view and to provide the
appearance of more stability.

Cutting stair stringers: The top of the
stringers should be bolted to the deck
joists and the bottom should rest on a

Joist
hanger

Steps with notched stringers

2x6 treads
and risers

2x12
stringer

Height
of riser
Width of tread

Framing
square

2x12 stringer

Delete thickness
of tread at
bottom of stringer

Notch for
joist hanger

Steps with cleats holding treads

2x4 cleats nailed
to stringer
beneath

treads.

2x8
stringer

Pair of 2x6 boards
for each tread

brick or concrete pad — never on
bare ground, where it would soon

decay.

Measure the distance from the deck
to the landing pad and then, using the

height of riser you prefer, estimate
how many steps it will require.
Depending on space and height, you
may have to compromise your ideal
steps.
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Little stepped decks make
easy elevation changes,
but can be dangerous if
the steps are not carefully
placed. Single risers are
hard to notice, and can
become tripping blocks for
the unwary.

Mark the stringer with the framing
square (see page 65). In this case, the
blade of the square is placed at 12
inches and the tongue at 6 inches for
the riser.

The top step should either be the
exact riser height below the decking
or flush with it. The riser distance
between the last step and the landing
pad can be a little less than the others
to make the other steps come out
evenly.

After marking the first stringer, cut it
with a power saw and check your
work by putting it in place. If it fits, use
it as a pattern to cut the second

stringer.

For stairs 4 feet or wider, use a third

stringer down the center.
If you are building ramps, keep in

mind that no ramp should exceed 1:5
slope, that is, a 1 foot rise for every 5

feet horizontally. The stringers for a
ramp, of course, will have a smooth
slope along the top edge.

inked decks: Instead of plain

stairs, a series of little stepped decks

can be useful and attractive.

This is done by attaching joists
either to the existing beam on the
upper deck or by bolting on another

you want. Two steps can be added
between decks for an even greater
drop.

A floating effect is achieved by

having the decking on the upper level
extend out 6 to 12 inches beyond the

next level down and covering the
extended joists or decking with a
facing board.

Faced overhang

Facing
board

Faced flush

Facing
board
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beam to support the joists. The choice
depends on how much of a step down




Application of Danish oil to
decking is costly, but yields
rich wood tones and good
protection.

rotective finishes: All deck-
ing, regardless of the kind of wood,
will benefit from some form of
protective finish. What type you use
is determined by what effect you want
to achieve.

Decks can be bleached for instant
weathering; they can be stained for
more subtle coloring; or they can be
painted to match or contrast with the
house.

Whatever the finish you choose, the
decking and substructure should be
treated with a water repellent as
described later. For continuing good
results, it should be reapplied every
two years.

Paint: Painting a deck requires careful
preparation to ensure a smooth and
lasting finish. All work should be done
on cool and windless days so the
paint won't dry too quickly and blowing
dirt won't mar the finish.

Select a high-quality paint specifi-
cally designed for heavy use outdoors.
A good choice is an alkyd paint that
is quick-drying and self-priming. Oil
base paints are slower drying and must
be applied over a zinc-free primer.
Although very expensive, certain ma-
rine enamels can give a hard wearing,
non-slip surface.

For best result, paint the deck and
all exposed wood ends with a water
repellent and let dry. Apply a primer
coat and allow that to dry before
finally applying the finish paint. Two
coats are recommended for long-
lasting results.

Stains: You can select a heavy-bodied
stain that obscures the texture of the
wood but not the grain, or a light-
bodied penetrating stain that leaves
the wood texture visible.

In either case, be sure to specify a
sealer type of stain that is “non-chalk-
ing,” which means it will not rub off
on clothes or feet and be tracked into
the house.

Before applying a stain, let the
newly constructed deck stand in hot
dry weather for at least a month. This
allows the decking wood to dry
enough to absorb the stain.

For best results, mix the stain with
an equal amount of water repellent. In
applying it, be careful not to leave
marks from overlapping brush or roller
strokes.

Stain will weather away and usually
needs a replacement coat every two
or three years.

Bleaching: Unless you use a special
wood sealant, decks made from
redwood or cedar quickly lose the
original distinctive color and turn dark
when first subjected to the weather.
Within a year or two, the dark color
changes to a soft silvery gray with the
natural bleaching brought on by the
combination of sun and water.

You can effect this change nearly
overnight by applying decking bleach
available in many hardware stores.
Check that it contains an anti-mildew
substance to protect your deck. If the
wood begins to darken again after a
few months, one more coat should
make the bleach job permanent.
Water repellents: A wood preserva-
tive should be applied to all decks,
even redwood and cedar. It's a small
investment for the added protection.

The best type of preservative for
decking is pentachlorophenol, called
“penta” for short. It is clear and
odorless, and quickly soaks into the
wood. It should be applied liberally to
all exposed wood, with extra coats
being given to the ends of the boards.

Since it is film-free and penetrating,
penta should be applied as a primer
for all decks to be painted, stained or
bleached. It can be mixed directly with
the stains or bleaches, or it can be

colored by adding pigments available
at the paint or hardware store.

A second choice as a preserva-
tive is copper napthenate. It is about
equally effective but leaves the wood
stained lightly green. However, it can
be painted over.

One of its chief benefits is that it is
non-toxic to plants, while penta is
toxic. Copper naphthenate is the best
choice for protecting the inside of
wood planters.

Creosote should not be used around
decks because of its dark coloration,
sticky surface and distinctive odor.

reservative treatments: Except
for heartwood redwood, any wood
that will be placed directly in the
ground must be pressure treated.
Heartwood cedar will hold up nearly
as well as heartwood redwood. Wood
that is just painted or soaked in a
preservative will not last.

For substructure wood exposed only
to the weather, the best way to treat
with a water repellent is to soak it. The
whole board or timber can be soaked
effectively in a make-shift tub made
out of heavy plastic sheeting draped
over stacked wood or concrete blocks.

The ends of boards can be soaked
by standing several pieces in a par-
tially filled 55-gallon drum.

Allow wood to soak 24 hours.

A temporary trough made from timbers and plastic sheeting makes efficient
use of wood preservative as posts are soaked.
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Benches can be an integral
part of the structure.

A high bench can double
as a table.
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accommodate a variety of uses.

Tables and benches in dining areas can be moved about to

enches for decks: Benches
around a deck, either freestanding or
built in, are invitations for people to
sit, converse and relax. Benches can
have backs that form a railing or — if
the deck is near the ground — they
can be low, wide areas that in effect
are railings you sit upon.

Benches can be built easily if you
have used the extended post style of
construction (see page 58). Bolt two 2
by 4s to each post about 14 inches
above the deck and extend them out
15 to 18 inches. A 4 by 4 clasped at
the end provides the outer support.
Top these supports with 2 by 4s
spaced to allow rain to run off. The
ends of the 2 by 4 supports can be
faced with a 1 by, 6 for a finished



appearance.

If you are installing railing posts on
your deck and you want benches
around the edges, bolt 2 by 6s to
joists every 4 feet and tilt them
out at about a 30 degree angle.

This provides a comfortable
backrest.

Make the bench supports from 2 by
4s clasping the posts, as described
above.

Low benches without backs can be
made by bolting 2 by 4s to the joists.
These in turn clasp a support at the
top and 2 by 4s are nailed on top. For
a more unusual appearance, nail them
on edge with spacers over each
support.

A simple but elegant low bench is
made by bolting a 2 by 6 to joists

every 4 feet and then bolting a 2 ’ “ 1 : §
: | ! A\

by 6 to the top. Cut the ends back SN

at a 45 degree angle so they won't \\\:u\\ :
interfere with legs. Top with 2 by 4s A bench can double A curved bench produces

or 2 by 2s. as railing. little comfortable group seating.

N
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A free standing bench eases maintenance Benches create a cozy corner
by eliminating feet to be swept around. seating nook.
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Thg How-o$ of

Pallo Gonstruction

How to lay and cut bricks. How to mix, pour and

finish concrete. How to build steps and paving blocks.
Choosing alternative pavings: flagstone, planks,

log rounds, wood blocks, wood beams, bark chips.
How to build edgings, retaining walls and plank walls.

A guide to garden paving materials.

Il too often, homes simply
have backyards and nothing resem-
bling a patio. Or at best, the so-called
patio may be a big square of concrete
just beyond the back door.

But the yard — behind the house
or in front, for that matter — can be
turned into an attractive patio garden
that can change the whole feeling of
your house and how you use it. A pa-
tio, like a deck, should be an exten-
sion of the house, a smooth transition
that adds to your living spaces. Then
in the patio itself there should be more
transitions in the form of walkways,
open spaces and shrubs that please
the eye.

The patio should be planned around
the uses you have in mind for it, how
much activity will go on there, how
much openness and how much pri-
vacy is desired.

It would be nice to say that chang-
ing an ordinary backyard into a delight-
ful patio garden is a fairly easy task.
Unfortunately, it requires work and
sometimes lots of it, depending on
your own expectations and how diffi-
cult an area you have to work with.
But in the end it will be worth it, not
only for your satisfaction but because
you will have significantly raised the
value of your property.

In planning the patio, you'll want to
study several basic questions.

What type of paving materials you
want in the garden will be one of the
first considerations, for that will help
set the tone of the whole area. It may
be brick laid on sand, irregular pat-
terns of textured concrete, or blocks
of redwood laid like bricks on sand.

The surface you choose will be de-

(

A circular brick pattern with a tree at the
eye of the hurricane, creates dynamic
motion within an enclosed space.

termined in part by what activities you
plan there. A family with young and
active children may want a combina-
tion of concrete and grass as play
areas year round. Others may want
small nooks where they can relax in
peace and quiet.

Another consideration is ease of
maintenance. That will be partially de-
termined by how much time you have
to work in and around the patio, and
how much work you want to do. A pat-
terned concrete patio, while difficult
to install, is virtually maintenance free.
Bricks on sand, however, require oc-
casional repair as bricks crack or sink
out of line in the sand.

Apart from regular maintenance,
there is the question of just how much
work you can do initially to alter your
property. It's wisest to build the patio
to harmonize with the existing terrain.
If you have a steep slope in your yard,
plan on altering that with terraces —
see page 90 — which will give you
level spaces to walk or garden, rather
than trying to grade all the ground
absolutely flat. Conversely, an unin-
teresting flat yard can be altered by
raising the ground one or two levels
with fill dirt.

Also, keep in mind the location of
your planned patio in relation to the sun
and prevailing winds. If you are going
to need lots of shade in the summer,
include existing shade trees in your
layout, or plan on planting shade trees.
If wind is a problem, design the patio
so there will be areas of calm.

Privacy is another consideration.
You don't want to have a patio where
everyone walking or driving past the
house will be able to watch your ac-
tivities. If this seems unavoidable at
your house, screen the street with a
fast-growing hedge, or a fence just
high enough to block the view in with-
out hemming you in.

The cost of your patio is a final
consideration, but don't let it deter you
from having what you want. A poor
compromise on your part will leave you
with a patio that you find less than
pleasant and therefore won't use
much.

If you can do most of the work your-
self — and that is what this section is
aimed at — consider all you save in
labor costs, and put that toward buy-
ing exactly the type of materials you
want.

You can do it. It's just a matter of

[ TR

Different brick patterns delineate
areas, separating circulation from
use spaces.
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The earthly quality of brick
patterns provides an es-
thetic counterpoint to the
flowers, trees and bedding
plants on any patio.

he wonders of brick: In

planning a patio, many people find that
brick is the best solution. Bricks come
in a variety of rich, warm colors, are
relatively inexpensive and not difficult
to put down for terraces or walks.
They can be placed flat or on edge,
can be set in dry sand or mortared in
place, and they can be laid in a great
variety of eye-catching patterns.

There is also a wide variety of styles
to choose from.

The common brick, also called the
building brick, can be found virtually
everywhere throughout the country.

The common bricks often found in
garden construction are divided into
three main categories. The most com-
mon are wire-cut bricks with straight,
rough sides. Sand mold bricks are
smoother, with tapered sides that
make them easier to remove from
the molds. Clinker bricks are hard-
baked, tough and smooth, and
often show patches of black oven
burns.

Bricks are also available in a varie-
ty of textures that should be carefully
considered in planning your patio.

A very smoothly finished brick may
be slippery when wet and reflect too
much glare in the summer. Particu-
larly irregular bricks — such as stip-
pled or water-struck bricks — are
sometimes considered too rough for
comfortable walking in the patio, par-

ticularly for women in high-heeled
shoes.

A good choice are the sand-finished
bricks; they provide good traction with
a minimum of glare.

Some of the different styles of bricks
include the standard, engineer, econ-
omy, Roman, and utility.

In addition, bricks are also rated for
durability. “NW” stands for no weather
resistance. "MW" bricks have moder-
ate weather resistance and “SW" bricks
can stand severe weather. SW should
be the first choice for patio bricks,
particularly if you live in an area with
harsh winters.

And finally, there are fire bricks that
are able to withstand very high tem-
peratures. These, along with fire clay
in your mortar mix, should be used to
line a fire pit or barbecue.

Patio bricks can be purchased in a variety of textures, from smoothly finished types (which can be slippery when wet) to coarser

kinds. Bricks also come in more than one size and shape.
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rick patterns: Bricks can be
laid in several basic patterns which
can in turn be altered and combined
to produce an almost infinite variety
of patterns.

The eight patterns shown here are
among the most widely used, and all
except the herringbone are simple to
install. Herringbone requires a great
deal of cutting to fit along the edges.

From the illustrations you can see
how the basic styles have been com-
bined into a great variety of patterns.
However, such combinations should
be consistent and not so complicated
that they bewilder the onlooker.

utting a brick: The type of
pattern you choose will determine
how many bricks you have to cut.
But even on the simplest arrangement,
you sometimes have to cut bricks to
make the last row fit.

A special broad cold chisel, called
a brick set, is used to cut bricks. For
the cleanest cut, first score the brick
on both sides with moderate taps, then
make the final cut with one sharp blow.
If your brick set has a beveled edge,
face that away from you.

It's nearly impossible to get a smooth,
clean cut with a brick set. The edges
must be smoothed afterwards with a
chipping action. If a great many bricks
are to be cut, it will save time to rent
a power cutter that gives smooth,
exact cuts.

Estimating needs: Standard bricks
are 8 inches long, 3% inches wide and
2% inches thick. In making your esti-
mate, allow 5 bricks per square foot for
bricks laid flat. The extra bricks will al-
low for some breakage, which is al-
most inevitable. Calculate the square
footage in your planned patio by mul-
tiplying the width times the length in
feet. For patios with triangular, circular,
or irregular outlines, see the illustrated
graph on page 77 to aid you in cal-
culating the area.

Common brick patterns

Traditional
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Ladder weave

Half-basket weave
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Herringbone

Jack-on-jack

Basket weave
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Whorling square
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Diagonal herringbone
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& 2 Screed

aying the brick: One of the
great advantages of laying brick in
sand is that you can do as much in a
day as you feel like without worrying
about mortar setting up too fast.

The first step is to outline the area
to be bricked. Drive stakes at each
corner and then connect them with
string. Remove any sod or weeds in
the area with a straight-edged shovel.
Cut the edges under the outline straight
up and down. Remove the sod and dirt
to a depth equal to the thickness of
the brick plus two more inches for the
sand base.

Before laying in the sand, spray the
ground with a grass retardant. Or you
can cover it with black polyethylene to
keep weeds from growing through.
When using plastic, cut holes about
an inch in diameter every foot for
drainage.

If the ground is clay and doesn't
drain well, first put down a 2-inch layer
of pea gravel to handle the runoff. If
the ground is soft and spongy, per-
haps because of loose fill dirt, it must
be compacted before putting down the
sand. If you don't, the ground will set-
tle unevenly under the weight of bricks
and people, and you will be constant-
ly re-setting loose bricks.

To compact loose dirt, either rent
a power compactor or make one from
a length of 4 by 4. For handles, screw
a length of 2 by 2 on top, or shove a
length of pipe through a hole drilled
near the top, or screw on some large
handles.

Once the area is cleared and com-
pacted, place redwood or cedar 2 by
4s around the edges (other kinds of
2 by 4 should be pressure-treated).
These should be flush with the lawn, if
there is one, for ease in mowing. Hold
the edging in place with 2 by 4 or 2 by
2 stakes on the outside every 4 feet.

Fill the bed with approximately the
amount of sand needed — 2 inches is
a good base — and spread it with a
shovel. Spray the sand until thoroughly
damp.

The sand is now smoothed and
leveled to the precise depth with a
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screed. It can be cut from any straight
length of 2 by 4. The desired depth is
achieved either by nailing on “ears”
or notching the ends to fit over the
edging.

In screeding large areas, make tem-
porary edging boards in the middle
with 2 by 4s set into the sand and
leveled.

Starting from one corner, begin
laying the rows of bricks. Press them
tightly together; the sand later spread
on top will work its way into these

joints and bind the brick firmly in place.
As you progress, work in the sand,
screeding as you go. Don't kneel on
the bricks for that will dislodge them.
After each row is finished, lay a short
length of 2 by 4 across the bricks and
tap it to level them. For any stubborn
bricks, use a rubber mallet. Check
your work with a level after each row.
When all bricks are in place, spread
a layer of fine, dry sand over them.
With a long-handled push broom,
sweep the sand back and forth across



The contrast between red brick and green lawn is dramatic and pleasing.

the bricks to fill the cracks. Sweep at
an angle so you don't sweep sand
back out of some cracks.

Bricks in mortar: Although bricks
set in sand provide a firm patio, some
people prefer them set in mortar for a
more finished appearance and more
stability.

An easy way of binding brick with
mortar uses dry concrete mix. With
this method, lay the bricks out on sand
as previously described but space
each one % inch — use a %-inch

piece of plywood as your guide.
Thoroughly mix one part portland
cement to three parts completely dry
fine sand. Spread the mix over the
bricks and gently sweep it back and
forth until spaces between are filled.
Now, using a fine spray sttachment
on a hose, soak the entire area. Wait
15 minutes and then repeat the pro-
cess to make sure that the water has
penetrated to the bottom of the mix.
After the bricks have dried, sweep in
another layer of the mix if necessary

to fill any settled areas. Give a final
soaking to the new mix.

Mortaring bricks: Bricks individu-
ally mortared in place are more
permanent — and more difficult —
than bricks on sand. They must also
be laid on a concrete base.

If you already have a concrete pad
or sidewalk you want to cover with
brick, you can do it with bricks cut
as thin as 2 inch. These can be put
down with a special epoxy that is
available at hardware stores or per-
haps where you buy the bricks. The
epoxy is spread in a thin layer with
a trowel and each brick pressed into
place like tiles. Be careful that the
epoxy does not become stuck to the
top of the brick; it's difficult and time-
consuming to clean off.

If you don’t want to use the epoxy
method, full-size bricks are needed.
Work only a medium-size area at a
time so the mortar doesn'’t harden too
rapidly on you. Wet the concrete slab
so it doesn't draw too much moisture
from the mortar, then spread a 3%-inch
layer of mortar over the slab. Then
press the bricks — which also should
be dampened — into place. Space
each one 2 inch, using a piece of
Y2-inch plywood as a guide.

As each brick is placed, give it a
light rap in the center to settle it into
the mortar. As each row is completed,
place a level across it and adjust any
brick that's out of line. For wide areas,
place the level on top of a straight 2
by 4.

When all the bricks have been
placed, let them firm up overnight be-
fore filling the spaces with mortar. If
you must kneel on the bricks, put a
sheet of “-inch plywood over them
S0 your weight is distributed.

Fill the spaces with a mortar made
from 1 part masonry cement and 3"
parts fine sand. Color can be added
to the mortar, to blend or to contrast
with the brick color.

The mix is most easily placed by
using a grout bag, available at most
hardware stores. Squeeze the mix
into the joints and then finish with a
jointing tool.

After 24 hours the brick surface can
be cleaned of mortar stains with a mix-
ture of 1 part muriatic acid to 10 parts
water. Scrub the bricks with a large,
heavy-duty sponge or a burlap sack.
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oncrete — multi-textured
surprise: A concrete patio need not
be a massive, unadorned slab that
dominates your backyard. Concrete
can be worked in a great variety of
ways that are both practical and at-
tractive. It is relatively cheap and it
goes in place quickly. One disadvan-
tage is that it is heavy work to mix and
finish your own, but that can be re-
duced if you have a ready-mix truck
deliver it for you.

Concrete can be colored, curved to
any shape, inlaid with stones, stamped
to resemble cobblestones or finished
for a smooth shuffleboard court. It
makes a fine, lasting patio surface.

aking good concrete: Good
concrete comes from a proper
mixture of cement, sand and gravel,
plus water. When cement combines
with water, a chemical change starts
that binds the sand and gravel into the
familiar concrete.

Portland cement — which is a type
of cement and not a trade name — is
the most common cement used in
construction. There are several differ-
ent grades but for quality assurance,
the bag should be marked with the
letters ASTM (American Society for
Testing Materials). When storing ce-
ment, always keep it off the floor and
dry. If it gets damp, solid lumps will
form and it will no longer be usable.

Masonry cement is even finer than
portland and is commonly used when
making mortar alone.

Sand is considered a fine aggregate
and is essential to a concrete mix.
Sand must be clean and free of dirt or
vegetation. If you are digging your own
sand, test for silt content by putting 2
inches of sand in a quart jar and filling
% full with water. Shake for one minute
and let settle. If more than a 34g-inch
layer of silt lies on top of the sand, it
is too dirty to use.

A reminder: never use sand from
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the seashore since the salts therein
will prevent the concrete from curing
properly.

Gravel, or coarse aggregate, usually
ranges from % to 1'% inches in size.
Generally, no gravel should be greater
in diameter than 13 the thickness of
the concrete slab.

Water is a particularly critical ele-
ment in good concrete. It must be clean,
free of any salts, oils or acids. As a
rule of thumb, it should be clean enough
to drink. The amount of water used
makes the difference between weak
and strong concrete.

Useful tools: A lot of good con-
crete work can be done with just a
trowel and strikeoff board, but a few
more tools make life easier.

Gloves: Working in concrete quickly
wears away the skin and leaves it
cracked and bleeding. Protect your
hands with good work gloves.
Rubber boots: You need these be-
cause on many projects you are forced
to work in the middle of the concrete.
Trowel: Buy the best you can afford
since it takes a beating in smooth-
ing, cutting, scraping and chipping
concrete.

Strikeoff board: This is usually just
a straight 2 by 4 used to level off the
concrete after it's been poured.

Steel finishing trowel: This gives a
smooth, almost glassy finish to
concrete.

Edger: Similar to a finishing trowel but
has one curved side to cut a rounded
edge between the concrete and form.
Groover: This is necessary to cut
smooth, straight control joints in
concrete to prevent cracking.

Level: This is a must tool to check
your poured forms, both vertical and
horizontal. When longer reaches are
necessary, place it on a straight 2 by 4.
Bull float: This long-handled float
smooths out any depressions or ridges
after the concrete has been roughly
leveled with a strikeoff board.

Wood float: This gives a rougher fin-
ish to concrete than the steel trowel,
but that is often desired on driveways
or walkways where traction is needed.
Darby: This is used over smaller areas
in the same manner as a bull float.
Square-edged shovel: This shovel is
essential for being able to cleanly pick
up the concrete mix or smooth out the
work site.

stimating concrete needs: You
want to estimate the amount of con-
crete needed before you begin a pro-
ject. A correct estimate will save you
time and money.

If you are having the concrete de-
livered or are using bags of ready-mix,
you need only calculate the cubic feet
or yards involved. If you are mixing
your own, you need to estimate how
much cement, sand and gravel to order.

To find cubic feet, multiply the length
by the width in feet, multiply that by
the thickness in inches, and divide
that by 12. For instance, a patio 12 feet
wide, 20 feet long and 4 inches thick
requires 80 cubic feet of concrete (20 X
12 X 4 = 960, divided by 12 = 80
cubic feet).

Concrete ready-mix in a 90 Ib. bag
contains 24 of a cubic foot. The job
above would therefore require 121
bags (80 divided by 0.66 = 121.2).

In this case, it would be better to
order it by the truck, if possible. Since
truck-delivered concrete is always
sold by the cubic yard (usually the
minimum delivery), you must turn
cubic feet into cubic yards. Since
there are 27 cubic feet in a cubic
yard, you need 2.96 cubic yards of
concrete (80 divided by 27 = 2.96).

Here's a ready-ref >rence guide on
mixing your own concrete in a propor-
tion of 1 part cement, 2% parts sand
and 3 parts gravel (1'% inch diameter),
which is excellent for a patio surface.
For 100 square feet of concrete of
varying thicknesses:

Ingredients Concrete thickness (in.)
3 4 5
Cement (sacks) 58 78 98
Sand (cu. ft.) 129 173 217
Gravel (cu. ft.) 175 236 296

For each sack of cement, use 5 gallons
of water.

Aggregates are sold by the ton or by
the cubic yard. Convert from pounds
to cubic yards, by assuming a weight
per cubic foot of 90 pounds for sand
and 100 pounds for gravel.



Calculating concrete areas

To estimate how much concrete to
buy, you need to know two things: the
area of the patio in square feet and
the thickness you want the concrete
in inches.

To figure the square feet of rec-
tangular or circular areas use the
formulas you learned in the 7th grade:
length multiplied by width; or 3.14 mul-
tiplied by the radius squared. Complex
shapes can be figured by drawing
them on graph paper with each square
equaling one square foot — count all
the squares that are over half within
the area.
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proper mix: Good concrete is
the proper combination of cement,
sand, gravel and water.

A proven mixture for patios, walk-
ways or driveways is 1 part cement,
2% parts sand, and 3 parts gravel.

For each sack of cement, allow 5
gallons of water. This works out to
about "> part of water to 1 part sand,
or roughly 3 quarts to 1 shovelful of
sand.

Before you start, however, make a
test batch. How much water you use
will be influenced by the water content
in your sand.

Sand is always sold wet. Pick up a
handful and squeeze it. If it tends to
crumble, it is only damp and relatively
more water will be needed in the mix;
if it compacts smoothly without visible
water in your hand, it is wet, or aver-
age, sand; if it forms a ball and leaves
your hand soaked, it is very wet and
less water will be used.

The key thing to remember is that
the mixture should be plastic, almost
smooth and creamy. It should not be
soupy and it should not be crumbly
and dry in appearance. To avoid soupy
mixes, which weaken the concrete,
add water very carefully when you
think the mix is almost wet enough.

Mixing in a wheelbarrow: When
mixing by hand, a deep contractor's
wheelbarrow is best. It holds about 1
cubic foot and the mix is then easily
moved to the dumping site.

After you have made a successful
test batch, you can double or triple
your proportions depending on the
size of the wheelbarrow and your own
strength.

Start by shoveling in the sand and
cement and mixing with a flat bot-
tomed shovel until the color is uniform.
Add the gravel and turn the mix a few
more times before adding about half
the required water. Mix thoroughly.

Be careful to scrape the sides and
bottom of the wheelbarrow in order
not to leave pockets of cement out of
the mix.

As the mixture becomes increasingly
wet, be careful how much water you
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add near the end. It now takes only a
little to turn the mixture soupy. If you
go too far, add a little more sand and
gravel, but never add more cement for
it will drastically alter the combination.

Mixing in a wheelbarrow is facili-
tated by a large hoe, or better, a
cement hoe with holes in it.

Mixing on the ground: For small
jobs, you can mix concrete on a
sheet of plywood or heavy plastic near
the work site.

Start by placing the sand in the mid-
dle of the board and then add the ce-
ment. Mix these until a uniform color.
Flatten out the pile and add the gravel
on top. Turn all three elements over
at least three times and then spread
into a mound with a depression in
the center.

Begin adding the water here, mixing
all the while from the outer edge to-
ward the middle. Continue mixing until
all the ingredients have been thor-
oughly combined. When about right,
smooth the top and then jab it a few
times with the shovel. A proper mix
will leave clearly defined cuts, neither
soupy nor crumbling.

Machine mixing: When doing a
concrete job of any size, save your
back and time by renting a mixer. Set
it up beside the piles of sand, gravel
and bags of cement with a hose near-
by. Mixers range from %2 to 6 cubic
feet in capacity but never put in more
than % the capacity for a good mix.

With the mixer stopped, first add the
gravel and half the amount of water.

Start the mixer and then add the
sand, cement and the remaining
amount of water. Mix at least 2 or 3
minutes before pouring.

If the mix must sit an hour or more
in the mixer and grows stiff, turning it
over a few more times may restore its
workability. However, never add water
to loosen it up.

At the end of the day, be sure to
hose out the mixer carefully.

ir-entrained concrete: If you
live in an area subject to freezing
in the winter, you should use air-
entrained concrete. It contains billions

of tiny air pockets that contract and
expand with severe temperature fluc-
tuations and prevent the concrete
from cracking. It also protects concrete
that is subjected to de-icing salts in
the winter.

Air-entrained concrete can be made
either by buying portland cement or by
purchasing an air-entraining agent and
adding it to your mix. Since there are
different air-entraining agents, follow
the instructions on the bag.

Mixing by hand is not vigorous
enough to make air-entrained concrete.
It must be done in a power mixer. Once
poured, however, the mix should be
worked as little as possible.

oncrete finishes: The plasticity
of wet concrete has long been utilized
for a wide range of finishes, both
mechanical (broom, brush, trowel) and
chemical (salt, dyes). Recent techno-
logical developments have expanded
this versatility to a dazzling array of
possibilities. Some of the more sophis-
ticated techniques are as yet available
only through franchised contractors.
One example is Bowmanite, a patent-
ed process in which a cast-in-place
concrete slab is colored and imprinted
with a pattern. The finished appear-
ance can closely resemble a wide
variety of surfaces, including many
brick and tile patterns, cobblestone,
quarried limestone, flagstone, and river
rock—all offered in a range of colors.
Custom patterns and colors are also
available. While most often a mono-
lithic structural slab on grade, 4 inches
thick or more, thinset capabilities allow
a Bowmanite topping as thin as one-
half inch to be bonded to most exist-
ing slabs. Cost is midway between
standard concrete surfacing and ma-
sonry work. While the specific Bow-
manite process is not something you
can do yourself, it is a testament to
the increasing versatility of concrete.
Perhaps you wish to experiment with
impressed patterns in concrete, con-
structing your own molds. If so, keep
the pattern simple and the area limit-
ed. For the creative home craftsman,
Bowmanite can be an inspiration.



8 A broomed finish on con-
crete provides an easy
maintenance surface.

Bowmanite, a patented process, can resemble a wide variety of surfaces, colors and textures.
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reparing the site and in-
stalling the forms: Unless you have
a very good design reason for doing
otherwise, it is good to make patios
and walkways flush with the ground
to prevent people from tripping over
raised edges and to facilitate mowing
and edging. This generally means you
are going to have to do some exca-
vating.

Start by driving stakes at each cor-
ner of the area and pull string taut
around them. Divide large areas into
smaller and more manageable
sections.

Remove any grass or vegetation
with a straight-edge shovel. If your
ground is firm — not boggy or heavy
clay that will not drain well — you can
put the concrete directly on it. Other-
wise, put down 2 inches of sand and
tamp it firm. For real problem areas,

Base for concrete

* Concrete

Sand

. Gravel

Existing
ground

first put down 3 inches of pea gravel
topped by 2 inches of sand as a drain-
age base under the concrete. A sand
and gravel base is also advisable in
severe winter areas.

Patios adjoining the house should
be graded so water runs away from
the building. A slope of % inch per
foot (1 inch per 8 feet) is recommended
for smooth, hard surfaces, ' inch for
rough surfaces.
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iorms: Concrete is extremely
heavy and must be contained by
well-braced forms. For patios and
walks, excellent forms can be made
of 2 by 4s. If these are to remain in
the concrete, use redwood or cedar.
Before starting to pour, cover the top
edges of the wood with masking tape
to prevent concrete stains.

Hold the forms with 2 by 4 stakes
driven every 4 feet or less. If leaving
the forms in place, use redwood or
cedar stakes and drive them about
1 inch below the surface so they can
be covered with sod later.

As the forms are placed, check
them with a level to make sure the
proper grade is maintained.

To curve your forms, cut saw kerfs
about every inch halfway through 2 by
4s and then bend them so the kerfs
close. For gentle curves, you can also
use 1 by 4s and stake them every 2
feet to hold firmly in place.

For tight curves, use %-inch ply-
wood or redwood bender boards. Put
2 or 3 bender boards together against
the stakes and nail in place.

In building walkways or patios, re-
member that concrete expands and
contracts with the temperature. Unless
there is room for this movement, the
concrete will crack. In walks, place
control joints (or crack lines) every 4
to 5 feet; in patios, every 8 or 10 feet.
Use either lengths of redwood or
cedar left in place, or cut expansion
joints with a groover after the concrete
has begun to set up.

In building a patio, keep in mind
also that once you start to pour
concrete, you cannot stop until that
section is completed. This means
leveling, floating, edging, grooving and
finishing. Thus, when working alone,
divide your project into easily man-
ageable sections, preferably in accord
with your design for parts of the patio.

In working alongside a wall or the
edge of a house where you can only
work from one side, break your forms
into sections and fill every other one
first. When these are firm, you can
walk on them while filling and finishing
the other areas.

Concrete patio forms

Make a curved form by Y
cutting saw kerfs halfway
through a 2 x 4 or using

a sandwich of bender

boards or %" plywood.




Use redwood or cedar for forms that will remain
in the concrete. Cover the top edges with masking
tape to prevent staining.

These easily manageable sections can be
poured and finished one or two at a time
if you are working alone.

ouring and finishing: If you
are having the concrete delivered, it
is essential that you have two or
three helpers to speed the process
and save you expensive overtime
charges.

1. As the concrete is poured, shovel
and rake it evenly throughout the form
area. Do this with as little agitation as
possible, which causes the gravel to
sink. Bring the concrete up about 2
inch above the forms to allow for
settling.

2. Smooth and level the concrete by
pulling a strikeoff board across the top
in a sawing motion. If working alone,
stand in the mix and pull the board
toward you, sawing back and forth as
you move.

3. Immediately after the strikeoff, use
the bull float (or darby for small areas)
to further level and fill in any depres-
sions. Push the bull float away from
you with the front edge slightly raised,
then draw it back to you in a sawing
motion.

4. Run the tip of a trowel around the
edges between the form and concrete
to cut the spill over. Make the cut
about 1 inch deep and scrape clean
the form tops.

5. With bull floating completed, you
are ready to start finish work but you
must wait until the water sheen on
top of the concrete has evaporated.
Depending on temperature, that may
take a few minutes to several hours.
6. Once the water sheen is gone and
the mix has stiffened, work your way
around the forms with the edger. Be
careful not to push concrete ahead of
you. A final edging can be done after
the final texturing is completed.

7. Cut grooves, or control joints, with a
groover every 4 to 5 feet in walks and
every 8 to 10 feet in patios, or as de-
signed. Place a 1 by 10 board on the
concrete to serve as a guide and to
distribute your weight so you won't
mar the concrete.

8. Floating further pushes down the
aggregate and adds to the finish of
concrete. A wood float gives it a rather
rough finish. Moving it in sweeping
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Exposed aggregate finish,
broken by expansion joints,
allows freeform.

curves will give a distinct pattern. For
air-entrained concrete, use an alumi-
num or magnesium float.

9. For a smooth, almost polished fin-
ish, use a steel float. Keep the leading
edge up and move in long sweeping
strokes. Do the troweling immediately
after the floating. Additional troweling
will provide a harder, smoother surface.

Exposed aggregate:

10. In spreading the concrete, disturb

it as little as possible to keep the gravel

near the top. When the sheen has left

the concrete, brush away the top layer
of concrete with a soft bristled broom

to just expose the gravel.

11. After the concrete has firmed up a
little more, continue the brooming. If
stones are dislodged, the concrete
has not hardened enough.

12. In final sweeping, combine the
brooming with a fine spray of water.
Sweep away enough concrete to ex-
pose nearly half the large stones on
top. Timing is critical in this procedure.
If you wait too long, you will not be
able to broom away the concrete.

Curing concrete: All your work in
building a concrete patio or walkway
may be for naught if the concrete
isn't cured properly. During this period,
concrete must be kept warm and
damp to gain its strength. In warm
weather, allow 5 days for curing; in
cold weather, allow 7 days.

The following are good methods for
curing. The key is constant dampness.

1. Cover the top and the edges with
plastic sheeting. This traps the moisture
inside and permits a slow, steady cur-
ing rate. Weight the edges of the plas-
tic so dry air can't blow in.

2. Cover the area with wet burlap.
New burlap should be washed first
and old burlap should not have stains
that will transfer to the concrete. Burlap
must be kept constantly wet.

3. Ponding is recommended for areas
small enough to be flooded and where
the water can be held on top of the
concrete. Alternatively, a sprinkler can
be left on during the day while burlap
holds the moisture at night.

4. There are curing agents you can
spray on, but coverage must be com-
plete and they are not considered as
effective as the above methods.
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uilding steps: Concrete
steps are often made half again as
wide as the walkway leading up to
them. Footings are required for steps
and should be 2 feet deep in undis-
turbed soil, and 6 inches thick — or
more to reach below the frost line.

Build the form from 2 by 6s as
shown. The sides and risers in front
must be braced with great care. Enor-
mous pressure is exerted here.

The risers can be angled back to
provide more tread room.

The forms should be coated with
engine oil so they will easily separate
from the concrete.

After the forms are built, fill the in-
side with large rocks, broken concrete
or bricks so you will not have so much
concrete to pour. Keep the fill away
from the top and edges so it won't
be exposed.

Make the concrete with a 1:2%:3
mix and use gravel no larger than 1 inch
in diameter.

Begin placing the concrete in the
bottom step and work your way up.
Trowel the mix down along the edges
of the form so no air pockets will be
left there.

Float off each step as it is filled.
When the top step is filled, strike it off
and then darby it.

Texture the steps with a broom to
provide a non-skid surface.

Forms can be removed in not less
than two hours, and then the steps
wrapped in plastic to cure.

Concrete step forms

Forms for concrete steps must be very sturdy.
Build them with 2x6s and brace them
securely with 2x4s.




Interesting patterns can be
created when paving
blocks draw attention to
the floor.

aving block construction:
Paving blocks can be made in
almost any design and make excellent
walkways or patios. Precast concrete
pavers are available in many sizes,
shapes and finishes. But you may
want to make your own.

To do so, lay out forms to your de-
sign, made from 2 by 4s. The paving
blocks need be only 2 inches thick,
so the forms may be either embedded
in sand to the proper level or marked
on the sides. Check them with a level
after they're in place.

Forms can be constructed in several
ways. For large projects, build a form
with 2 by 4s and stake it every 4 feet.
Screed the sand in the form smooth
and to the proper level, then pour the
concrete.

Strikeoff the mix and float as pre-
viously described. After the water
sheen has left the surface, lay a 12-
inch wide board across the surface
to disperse your weight, and cut the
concrete into squares with a trowel.
Finish the concrete in whatever style
you wish.

Alternatively you can make smaller

forms with a variety of patterns built in.

Oil the sides of the form with engine
oil and after the concrete has firmed
up, lift away the form and proceed
with the next batch. Repeat this pro-
cedure until you've completed the
total amount of pavers required to
pave the entire area.

Another simple and efficient way to
make stepping stones in frost-free
areas is to cast them directly into the
ground. Dig out the pattern you desire
— making them larger rather than
smaller — and space them 8 to 15
inches apart. Dig the holes about 2
inches deep and fill with a 1:2%:3
mix of concrete. Finish by brooming
the top for a non-skid surface or,
more attractively, expose the
aggregate.

Precast slabs can be very effec-
tively laid in sand. Follow the same
procedure as detailed for bricks on
page 74.

Paving block forms

Forms built with 2x4s and loose-pin
hinges make a paving block assembly line.

When concrete sets, pull
pins and remove pavers.
Reassemble and pour the
next batch.

Tile pavers make a good patio surface. Be careful of glazed tiles,
however, for they may be slippery and dangerous if wet.
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lagstone paving: Paving
with flagstones is similar to paving
with brick but they go down faster,
are usually durable and their natural
rock look will highlight any patio.

One key difference between flag-
stone and brick is that flagstone must
be either mortared in place or the
cracks between filled with sod.
Because of the greater spacing, sand
alone will not hold the stones in place.

Because flagstone is irregular in
shape and thickness, it must be
seated in at least 2 inches of sand.

Cutting flagstone: Flagstone is cut
in a manner similar to brick. Use a
broad chisel or a brick set and hammer.
Wear protective goggles because
small chips of stone will almost cer-
tainly fly at you.

Mark where you're going to cut by
scratching a line with the chisel and
then score it deeply. Repeat on the
opposite side.

¥ e B

Now place the stone with the scored
line just over the edge of a 2 by 4.
Place the brick set on the line and
give it a sharp rap. Use the chisel
to trim up the cut.

If you need more precise cuts,
stone yards have special saws and
will do the cutting for a price.

Putting down flagstone: Prepare
the ground for flagstone as you would
for a brick or concrete patio by mark-
ing out the area with stakes and string,
and then clearing and leveling the site.
Lay in 2 inches of sand.

A border must be placed around the
site to hold the flagstone and mortar
in place. Make the border and flag-
stones flush with the ground for ease
of mowing.

After screeding the sand level, lay
all the flagstones out in order to judge
their final appearance. Stones should
be placed 2 to 3 inches apart for mor-
tar, further apart if you are going to
fill with soil and grass.

Flagstones can be most conveniently
cemented in place with a dry mortar
mix of 1 part portland cement and 3
parts sand. Mix this in a wheelbarrow
until a uniform color.

Spray the site until the flagstones
and sand base are thoroughly wetted.
Let the stones dry and then spread
the dry mix over the area, filling all
the spaces. Sweep with a broom to
smooth and level the dry mix.

Spray with a fine nozzle from the
hose until completely soaked. After 15
minutes, repeat the process to ensure
the water has penetrated the dry mix.
Add more dry mix in areas that have
settled.

After 24 hours, the stones can be
cleaned of any mortar stains with a
mixture of 1 part muriatic acid to 10
parts water. Keep the area constantly
damp to cure properly for at least 5
days.

If you prefer to fill the spaces with
soil, tamp in the fill with the end of
a1 by 4 to pack it tightly around the
stones. Then you can lightly rake in
grass seed or encourage moss to
grow between the stones.

Flagstones can also be placed di-
rectly in the ground by cutting around
their outline with a trowel and digging
out the soil beneath. Even then, the flag-
stones must be placed on a bed of
sand to stabilize them in the ground.

Stone paving and flagston paving can add textural complexity and ddrablllty. Watch out, though, for rough surfaces where bare

feet or bodies are apt to be, as at pool side. Large rocks, in such instances, can blend well with smaller ones to soften edges.
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Paving patterns can be-
come too busy, with a

and textures. Simple tex-
tural contrasts are often
stronger than complex

less is often better.

Bl visual overload of materials

ones and demonstrate that

Iternative pavings: although
brick, concrete and flagstone are
widely favored as surfaces for patios
and walkways, a host of other mate-
rials can work well and look good.

Here are a few choices for you to
consider.

Planks on stringers: For an informal,
woodsy effect, simply lay out 4 by 4
redwood heartwood or pressure treated
wood on the ground. Place them 3
feet apart and then cover with 2 by 6s.
These sections can be combined to
make either walkways or patio—or a
kind of deck. For best results, the 4 by
4s should be laid on a 2-inch gravel bed
so they will seat themselves firmly and
there will be drainage underneath.
Space the decking boards the width

of a 16-penny nail, the size they
should be nailed in place with.

To keep grass and weeds from grow-
ing through the boards, spray the area
with a non-selective weed killer, and
then cover the ground underneath with
a sheet of black polyethylene. This
can be hidden by covering the ex-
posed edges with bark chips or gravel.

Log rounds: If you can cut your own
log ends, you can make walkways

or small patio areas yourself quite
cheaply. Otherwise, these rounds are
sometimes difficult to find and often
expensive.

Like bricks, they can be laid on a
sand base and the spaces filled with
sand, which provides good drainage,
or with bark chips.

While these rounds have a warm
and natural character, they cannot be
considered permanent, even if you are
able to use redwood or cedar. How-
ever, even pine or fir should last sev-
eral years. They are easy to replace
if they split or break.

Wood blocks: These lend an inviting
and natural appearance to a patio
and work well because they fit snugly
together.

Cut the blocks from 4 by 4s or larger
timber about 3 inches or perhaps long-
er. Soak them in wood preservative.
When dry, place them on a 2-inch bed
of sand close together. They must be

held in by a border frame. When in
place, sweep dry sand back and forth
over them until all the spaces are filled,
as you would on a brick patio.

Wood beams: These larger pieces of
lumber make attractive and effective
walkways or small patios. Railroad ties
are particularly effective. Lay them on
sand and space just an inch or so
apart. Fill the gaps with sand, white
gravel or bark chips to accent the
beams. Remember that the creosote
on railroad ties can be toxic to nearby
plants.

Bark chips: Generally russet in color,
they provide a pleasing contrast to
surrounding green grass or shrubbery.
Bark chips must be laid between
borders to keep them from being
scattered. As they decompose, just
add more.

One problem: if bark chips are put
where lots of small leaves fall in the
winter, it is very difficult to remove the
leaves without removing half the bark
at the same time.

Wooden walk

2 x 6 planks on

4 x 4 stringers make a

simple, woodsy path

Boardwalks reflect the structural support system of joists, and can create fanciful

routes from here to there and lead the eye beyond.
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onstructing edgings:

Edgings are essential to defining a
flush-with-the-ground patio and to
hold in place any loose material. They
can range from functional concrete to
bold brick and wood beams.

Here's a step-by-step process for
putting in basic edgings.
1. With stakes and string, lay out the
precise outline of the patio, where the
edging will be located.

2. With a straight-edge shovel, cut the
sod on each side of the string. Keep
the cuts vertical. Make the trench the
width of the shovel and the depth of
the form — in this case, a redwood

2 by 4.

3. Place the form in the trench, check
that it is level, and support it with 2 by

4 stakes every 4 feet along the out-
side. Use 2 stakes on each side of
connecting boards.

4. Nail the form into the stakes with a
16-penny nail. Steady the stake with

a crowbar or a length of 2 by 4 behind
it while you hammer.

5. Stakes should be driven well below
the top of a form so they will not inter-
fere with resodding. Fill in the back
side of the trench flush with the top

of the form and reseed if necessary.

6. Against this form, stand the first row
of bricks on end as the visible edging.
The 2 by 4 form is essential to keep
the brick edging from working loose
and falling over. Against the edging,
begin laying bricks on sand.

7. Alternatively, a ditch is dug and lev-
eled, and the concrete poured directly
into it. After the concrete has cured,
remove the soil to the proper level

in the patio site.

8. For a raised concrete edging, dig
the ditch the desired width. Along the
top edge, stake 2 by 4 forms in place
with support stakes every 3 feet. Pour
concrete to the top of the forms, strike-
off and float, and let cure a week.

9. If an unadorned concrete edging is
unattractive to you, cap it with a layer
of bricks after the patio is in place.
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Wood beam or
railroad ties
edge gravel patio

Staked wood form
edges brick patio

Flush concrete
edges brick patio

Raised concrete
edging retains
gravel patio

Angled bricks
set in mortar
edge a lawn




Brick tools: hammer, chisel,
trowel

ricks on edge: Bricks placed in
the ground make attractive edgings
along lawns. But to keep them from
working loose, they must be placed in
mortar.

After outlining the area for the brick
edging with stakes and string, dig a
narrow trench about half the length of
the brick deep. Keep the trench as
wide as the brick.

Sod and dirt removed from the ditch
should be loaded directly into a wheel-
barrow.

Replace the string on the stakes to
use as a guide when you begin plac-
ing the brick. Place the bricks either
upright or angled for a different effect.

Bricks are set in a mortar made
from 1 part cement to 3 parts sand.
Fill the ditch on both sides of the brick
to within 2 inch of the top — to leave
room for resodding flush with the
bricks. Bricks can create a strong sense of perimeter.

Turned on their sides, coarse, rough bricks or cobbles accent level changes in patio  Bricks laid in various patterns
stairs and give them a strong, natural edging. present pleasing contrasts.
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Bold wood edgings can be ==
constructed from railroad
ties, telephone poles, 4 by
4's, round logs or other
heavy timbers.

old wood edgings: If you want
strong and clearly defined edgings,
consider using heavy timbers. Railroad
ties are excellent but increasingly dif-
ficult to find. Alternatives include sec-
tions of old telephone poles or small
pressure treated poles. Any wood laid
on the ground should be treated with

A "

o L
accenting circulation corridors.
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Bold woddén edges set off 6ther hateﬂals,

preservatives. Painting on a preserva-
tive is not particularly effective; soak-
ing is better (see page 67).

Where timbers are butted together
as edgings, cut the corners at a 45
degree angle for a more finished ap-
pearance and better drainage. Use
a big crosscut or chain saw for rail-
road ties.

Round logs used as edgings can be
kept from rocking and moving about
by drilling a hole near each end and
driving a 2 foot length of Y2-inch gal-
vanized pipe through it and into the

Railroad tie's make excellent stair treads, with bricks, grével or
other contrasting paving materials.

Telephone pole rounds create a

ground. Hide the pipe tops with plastic
wood.

For curved effects with wood bor-
ders, 2 by 4s or 2 by 6s can be kerfed
— cut with a saw — to give them flex-
ibility. Make the kerfs about 2 inches
apart for gentle curves, closer for tighter
curves. Cut no more than halfway
through the board.

Easier to shape are redwood bender
boards that can be laminated by nail-
ing them together for greater strength
after they are in place. Supporting
stakes can be hidden with soil.

e
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solid and exciting edge.



ree wells: If you are planning
on raising the level of your patio with
fill dirt, but there is a lovely tree there,
you cannot simply bring the dirt up
around the tree without killing it. To
circumvent this, build a tree well.
One simple solution is to bring the
fill up to grade around the tree and

|

surface.
4

Raised bricks circle a tree, separating planting from patio

then sculpt it back away in a sweep-
ing “cup.” The bottom should be level
with the original grade.

The interior can now be filled with
large boulders. This brings the interior
up to grade but still allows the tree to
breathe and not be choked off by the
surrounding dirt. (But you should know
that some trees can't take this weight
of fill over their root zones. Check this
in regard to your own tree.)

For a more elaborate well, the cup
could be lined with bricks on sand.
This would be porous enough to let

-~

Cutouts in the decking allow trees to grow through and cover part of
for growth and wind sway. Never attach a deck directly to a tree, unless it's a tree house deck and is unattached to anything else.

the deck. Cafe must b

water drain through.

For deeper wells, construct a red-
wood box around the tree — some-
thing like a planter box set in the
ground. Be sure to leave lots of room
for the tree to move in the wind, and
to grow. Use heartwood redwood for
best resistance against decay. Topped
with a 2 by 6 cap, it makes a comfort-
able garden seat.

Be careful to construct a tree well
that will drain well. Otherwise the tree
will stand in a pool of water most of
the winter, and soon drown.

o

e taken to allow a big enough hole
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Non-mortared drywall and
concrete formwork wall
enclose planting and
define spaces.

etaining walls: If you live with
sloping ground around your house,
you can transform it from just a hill —
often unused — into an attractive series
of terraces with retaining walls. The
walls can be made largely from what-
ever is at hand: rocks, broken pieces
of concrete, 4 by 4s, lengths of tele-
phone poles or railroad ties: whatever
your imagination allows.

Most retaining walls are built with
open construction, which means water
from the banked earth will easily drain
through and you do not have to install
drain pipes or “weep holes.”

Because of loose construction, the
walls will shift slightly without cracking
or breaking. If some part of it does
come loose, it can be replaced without
much trouble. In this same vein, deep
footings do not have to be prepared
even in areas with severe ground frost
because a little movement of an un-
mortared wall will not harm it.

ock walls: Perhaps the most
attractive and rugged retaining wall
is one built from large rocks. If your
property is plagued with rocks, put
them to good use in retaining walls.
Nearby rivers or streams are other
good sources of rocks. As a last
resort, buy them.

Start the construction by outlin-
ing the base of the wall with string
stretched over stakes. Remove any
sod and set the largest boulders you
have about half their depth into the
ground. These are the “footings” for
the rest of the wall.

Fill in the space behind this first row
with dirt and add more soil along the
top to cushion the next row. The soil,
acting as a type of mortar, can also be
planted with flowers or ivy. The roots
will further bind the wall in place.

As the wall proceeds, check your
work with a simple angle guide you can
make for yourself to keep your wall
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tilted, or battered, back at least 1 inch
for every 24 inches of rise. A 1 inch
batter for every 12 inches makes an
even more secure wall. Do not let an
unmortared wall exceed 3 feet in
height — 4 feet at most. Rocks coming
loose from that could hurt someone.
Besides,:it may not be allowed under
local codes.

With each layer of rock on the wall,
move more dirt down from the hill and
tamp it firmly in place. By the time
you reach the desired height of the
wall, you will have flattened a patio
area ranging from several feet to
several yards wide into the slope. If
terracing, start another wall on the
next level down.

Broken concrete walls: This ini-
tially sounds unattractive but it's not.
The only concrete exposed generally

every 24 inches of height, for safety.

is the rough, pebble-filled broken ends
which give the wall an attractive,
rough-hewn appearance. Moreover,
broken concrete is one of the few
building materials around that is still
free. Check construction or demolition
sites. Contractors will normally be glad
to have you haul it away.

Broken concrete walls go up just as
rock walls, with the biggest pieces laid
down first as footings, and dirt tamped
between each layer. The layers of soil
are particularly useful in these walls
because plants and flowers will soften
the appearance.

Because the flat pieces fit together
better than do rocks, they can be
raised vertically if only going up two
or three feet. Higher than that, however,
they should be battered back 1 inch

Brick walls come in many forms including basket weave. A famous brick wall design

which curves back and forth, serpenting, was designed by Thomas Jefferson

for the University of Virginia.

A low wall defines patio area without restricting the view.




and gardens.

Railroad tie walls create
raised planters as sculp-
tural elements in patios

lank walls: Walls made from
wood must be decay resistant —
such as redwood, cedar, cypress or
black locust planks, or other wood
pressure-treated with preservative.

The supports are 4 by 4 posts set
every 4 feet and sunk about 30 inches
into the ground. Build the retaining
wall with 2-inch thick planks 6 to 12
inches wide. Place them inside the
posts and begin backfilling from the
hill above to create the terrace. Space
each plank 3¢ inch or the width of a
16-penny nail to allow seepage.

Before you start to fill, you can give  in place.

this wall considerable support with a
“deadman.” This is an anchor buried
in the hill and attached to the wall.
One way is to bolt a length of redwood
from the inside of the wall to a stake
driven deep in the soil some 3 to 5
feet back in the bank. The stakes and
supports will be covered by the fill.

For a finished look and a garden
perch, top the wall with a 2 by 6 cap.

Walls with timbers: Heavy timbers
or pressure treated poles also make
attractive retaining walls.

With timbers, such as railroad ties,
put the bottom layer three to four
inches in the ground to prevent any
slippage.

When stacking timbers, and at
corners, be sure to offset them as you
would bricks so one holds the other

Railroad tie walls, joined to stairs, create substantial elements in garden designs.

For a wall that will rise more than 3
or 4 feet, the timbers must be firmly
braced.

The bottom one should be drilled so
you can drive a Y.-inch pipe through
it and 2 feet into the ground.

Each successive layer then must
be drilled and joined to the one
below with a length of pipe or
reinforcing rod.

Round logs can be drilled and
stacked in the same manner, or held
with a “deadman.” For a log deadman,
notch the retaining-wall logs every 4
feet in height and about 10 feet apart
and fit in another log that extends at
right angles some 4 feet back into the
slope. Angle the deadman down and
bolt on a 4 by 4 length at the end to
key into the dirt when the fill is packed
around and over it.

* 4
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ortaring a rock wall: Unlike a
wall made from loose stone, a mor-
tared rock wall requires a footing and
a drain system, since any earth move-
ment can crack the mortar and loosen
the rocks.

Mark off the base of the wall loca-
tion with stake and string, and dig a
straight-sided trench at least 12 inches
wide and down several inches below
the frost level. Using a 1:2:3 mix of

with vines, it encloses the space.
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concrete, fill the ditch to within 3 inches
of the ground level. If the ditch is quite
deep, you can partially fill it with rocks
SO you use less concrete.

While the footing is still wet, place
the largest rocks as the first layer. For
the mortar between layers, use a mix-
ture of 2 parts portland cement, 6 parts
sand and 1 part fireclay to make the
concrete more flexible and more ad-
herent to the rocks.

Mortaring a rock wall takes a great
deal of cement and it is quite difficult
to estimate how much you will need
for the job. You can see how much is
used for the first layer or two and then
make a rough guess based on how

)

A rock retéihir;g wall, when whitewashed, visually enlarges the patio. When covered

many layers you will have.

If you live in an area of heavy rain-
fall or if there will be seepage from the
hill behind the wall, put in a drain sys-
tem behind the wall after the first row
or two (see page 93).

The wall, if going up 3 to 4 feet high,
should be battered 1 inch for every 24
inches. A wall 2 feet or less need not
be battered.

At the bottom and every 12 inches
up the wall, about 4 feet apart, place
small drain holes. These can be short
lengths of PVC pipe or small tin
cans embedded in the mortar and set
back deeply so they won't be
visible.

(LY et 2 s
Formwork for a concrete wall must be
sturdy and can be three-dimensional.

living wall: A wall that seems
alive with flowers or vegetables can
be made with hollow-core pumice
blocks normally used in buildings.

After putting down a footing as de-
scribed for mortared rock walls, mortar
the pumice blocks in place on their
sides with the openings facing out.

Lay the first row of blocks so the
openings are slightly tipped up, and
then continue with the wall. The slight
upward angle will not only better hold
the dirt fill behind but will better hold
the soil in the openings. Plant your
choice of flowers or such trailing
vegetables as snow peas or string
beans.



rainage problems: In build-
ing a retaining wall, water that collects
in the soil behind the wall during the
rainy months must go somewhere. If
it can't move through or around the
wall, it will move the wall.

To be safe, you should build in a
drainage system when putting up more
than a foot or two of retaining wall.

Place a few layers of newspaper or
some straw between the drain and the
dirt fill. This keeps dirt from washing in
and plugging the drain system.
Rubble fill: An effective drain can be
made simply by filling an area 3 or 4
inches wide directly behind the wall,
down to the base of the footing, with
gravel. This allows the water to flow
freely toward the ends rather than
building up against the wall.

Drain pipes: Water can be directed
more efficiently by placing leach line
pipes along the base of the wall.
These are inexpensive 10 foot sec-
tions of pipe with a perforated top.

Place them at the base of the wall
and slope them down 1 inch for every
10 feet. Cover with four inches of
gravel topped with newspaper before
covering with fill dirt.

Dry wells: At the end of the drains, if
there is no place for the runoff to go,
install dry wells. These are holes dug
3 to 6 feet deep, usually 3 feet in
diameter, and filled with rocks or large
gravel.

Excellent retainers for the dry wells
can be made from 55-gallon drums
with both ends cut out with a cold
chisel. If necessary, install 2 or 3 dry
wells.

uying stone: It is not always
possible to collect your own stone
for a retaining wall and you must, alas,
buy it.
Stoneyards sell rock in three dif-
ferent grades:
Dressed stone: This has been cut

with nearly square sides, often to your
specifications. It is easy to work with
because of its regular form, but it's the
most expensive.
Semidressed stone: Here the stone
has only been chiseled away into a
generally regular outline. It is cheaper
than dressed stone and still easy to
work with because of its generally
uniform size.
Undressed stone: This is the cheap-
est and is simply stone with no work
done to it. It is sometimes also called
rubble.

Also available in most stoneyards is
rock irregular in outline but cut flat on

top and bottom. This is easily done
because it is taken from stratified layers
of stone. It is known as ashlar and
makes particularly handsome walls.

And finally, there is artificial stone
that is made in a wide variety of sizes
and colors. It is light and therefore easy
to handle. It is commonly seen in “rock”
fireplaces.

Stone is sold either by the ton or by
the cubic yard. To estimate how much
you need, give the stonemason the
cubic dimensions of your wall (height,
length and width) and he will estimate
your needs based on the type of stone
you buy.

Drainage

Newspaper
4" of gravel

Perforated drain pipe
at base of retaining wall

Rock-filled dry well
at end of drain pipe
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Steps linking patios and
formed to the topography
are pleasing.

atio steps: In a raised or terraced
patio, steps are not simply a means
to get from one level to another.
Their style should be clearly defined
and dramatic. They should be broad
and inviting for those strolling through
the garden, and they should lead the
eye smoothly between the separate
but related levels in the patio or gar-
den. They can also serve as seats,
planter areas, or small terraces.

ey

Patio and deck steps should have uniform treads

At the same time, steps must be
comfortable and safe for walking. The
tread areas must be wide and stable
underfoot, and the risers not so high

that it is an effort to move up or down.

Risers must also be of equal height
to prevent tripping. Risers should not
be less than 4 inches or more than
7 inches in height for safety and
comfort.

As described further in Chapter 6,
one way to calculate the riser-tread
relationship is to follow this formula:
twice the riser height plus the tread
width equals about 26. Thus, a step
with a 6-inch riser would have a 14-
inch tread (2 X 6 + 14 = 26).

e F Ly
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to see and may be dangerous whether or not they are shallow or deep.
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and risers, and be grouped at least two per set. Single steps are hard

Another rule is: the lower the riser
the wider the tread, both for the sake
of comfort in walking and appeal to
the eye.

In planning the number of steps re-
quired down an embankment, you
should first calculate the angle of the
slope.

Start by driving a stake where the
top step will be and directly below that
another stake where the bottom step
will be. From the top stake, stretch a
length of string held perfectly level
(check with a line level) over the
bottom stake. Measure the distance
from the ground up to the string and
measure the length of the string. This

=




gives you the change in grade.

If, for instance, the vertical rise is
3 feet and the horizontal distance is
12 feet, you know your steps must rise
3 feet within the space of 12 feet.

Draw these calculations on graph
paper, showing 1 foot or 6 inches per
square. Work out the tread-riser rela-
tionship you want in your patio and
draw it in.

If your particular embankment is so
steep that you must have risers more
than 7 inches high, then study the
possibility of turning the steps so they
run up the slope at a long, low angle,
or zig-zag from one landing to the
other.

For building wooden stairs with
stringers, see page 65.

It will depend on your own design
and your particular site, but many
people feel that outdoor steps should
be a minimum of 4 feet wide for com-
fort and safety. Some people consider
even that too narrow. Stairs 5 feet wide
allow a pair of people to walk together,
and stairs 8 feet wide lend a sense
of spaciousness and graciousness
to the entire patio or garden area.

tep materials: Steps should be
a part of the whole patio design and
not clash with the mood you have
created. Thus, if you have a rustic or
sylvan patio area, you would not want
a broad run of smoothly finished con-
crete steps. Instead, use cedar logs,
railroad ties or flagstone to maintain
the rustic sense.
Here are some ideas to adapt to
your own patio.
. Railroad ties
Logs
. Flagstone
. Redwood and brick
. Concrete rounds
. Exposed aggregate
. Patterned brick
. Railroad tie risers and brick-on-
sand treads
. Decomposed granite contained in
2 by 10 risers
10. Paving tiles and 6 by 6 redwood
beams

ONOUHRWN S
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Some patterns blend in well; some do not. Mixing patterns, materials and forms in too
small an area can lead nowhere.

Brick and railroad tie stairs. The retaining wall blends well with the ties, and adds a
rustic wooden touch to the garden.
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atio benches: Finishing touches
that are both practical and
attractive for patios are the benches.
They can range from the very sim-
ple to the complex, but they should
remain in character with your entire
design. Some may be set permanently
in place while others can be moved
about, depending on your patio.

Outdoor benches are usually made
from wood because it is the easiest
material to work with. It also doesn't
rust. Redwood and cedar are commonly
used because of their natural weather
resistant properties, but Douglas fir
and pine or cypress will also work
well, especially if soaked in a water
repellent before construction.

Portable bench: Cut the end
pieces from 2 by 12 stock 14 inches
long. Use a waterproof glue, such

as epoxy resin, and clamp overnight.
Put the 6-foot center brace in posi-
tion flush with the top of the legs and
centered. Fasten it with epoxy resin
and three No. 16 4-inch long screws
in each end. Countersink the screws

and cap holes with wooden “buttons.”

Build the top from four pieces of 2
by 6 of 8-foot length, which allows
a 1 foot overhang at each end. Hold
each 2 by 6 in place with two No. 10
screws 4 inches long. Countersink
and fill the holes with plastic wood.

Curved bench: Curved benches
are normally permanently fixed in the
ground because of the considerable
stress exerted on the wood.

How much curve you can get will
be determined by what lumber you
use. A 2 by 2 will bend more easily
than a 2 by 4 on edge, but will not be
quite as strong.

The wood selected for this must be
clear of knots, which create weak
points in the structures.

Put the supports in place in the
ground, using clear heartwood red-

wood or pressure-treated wood. Make
sure all posts are the same height. Put
the cross-supports on with two % by
4-inch lag-screws.

Now, toenail one end of the top rails
in place and, while someone holds
and bends the wood, work your way
around and nail each rail to a support.
Use Y2-inch spacers between the top
pieces, toenailing them in place.

Bench around a tree: This bench
requires inner and outer rings of
support. These support forms are
made from three 2 by 6s held together
with cleats on the inside. Cut them to
your required lengths.

The outer ring of supports should be
spaced 2 feet from the inner ring. Top
them with 2 by 4s spaced the width
of a 16-penny nail for drainage. Trim
the ends to conform with the base,
allowing a 2-inch overhang.

Low tree bench: Cut all the sup-
ports in this case from rough 2 by 12
redwood. Note the cross-supports
needed for any patterned decking.
Cover with 2 by 4s or 2 by 6s.

Unusual benches, when the materials and design are carefully chosen, can provide a special atmosphere, as in this stone bench.

96 Patio Construction

A e’ I



Curved benches enforce table design Built-in wooden benches can complement brick paving
in coordinated furnishing scheme. and shingled house wall.

Bench supports which are anchored to rear wall leave the floor open for easy maintenance and activities that need space.
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B Stones, cobbles and pav-
B ing tiles make interesting

8 patio surfaces when used
B /n strong, simple patterns.

A guide to garden paving materials

Type Description and C

Concrete Practical, durable, many surface treatments.

Natural Gray tends to be cold-appearing and glaring. Steel trowel finish is slippery when wet. “Sweat” or “swirl”
and broom finishes are non-skid and texture helps break glare.

Color Earth tones harmonize with plants. Use others with caution. Integral color mixed throughout concrete is
easier than sprinkle-on which can be splotchy.

Salt-Finish Travertine-like pitted surface derived from rock salt. Coarseness of salt determines the size of the pits.

Can be used with colored concrete.

Exposed Aggregate

Pebbly texture goes well with plants and wood, and softens glare. Uneven surface collects dirt and
makes furniture wobble. Rounded stones best.

Impressed

Patented process impresses brick, cobblestone and tile patterns into soft concrete. Mortar can be used
to fill the joints for a smoother surface.

Light-weight Topping

Troweled-on concrete topping that stays cool, even when in direct sun. Can be textured for added interest.

Fine Aggregate Coating Franchised method consists of a thin layer of tiny pebbles in an epoxy mix applied over existing concrete.
Acid Stain Can be applied to new or old concrete, after thoroughly cured. Will not rub off.

Latex Coating Another way to salvage a drab appearing slab of concrete. Tough enough for normal wear.

Paint High quality concrete paints hold quite well under proper conditions. Periodic repainting is necessary.

2" to 6" Sub-base

To minimize cracking in expansive soil or where soil freezes.

Steel Reinforcing

Wire mesh or steel rods as an added protection against cracking where soil conditions are unstable or
heavy loads are anticipated.

2x4 Dividers Permanent strips of redwood or other decay-resistant wood serve as expansion joints and add interest
to large areas. Helpful for amateur in setting up grades and leveling concrete when pouring.

Vinyl Strips Attractive expansion joints available in white, black, gray and tan.

Brick Old favorite for garden surfacing. Excellent for homeowner to install. Available in reds, buffs, yellows and
other colors. Soft types less expensive, but use harder pavers for heavy traffic and cold winter areas.

Laid on Sand Easy to do, casual appearance, mistakes or movement easily repaired. Outside edge should be set in

mortar or lined with a permanent border. Sweep sand into tight joints.

Laid on Concrete

Less subject to movement, can be kept cleaner. Joints are usually mortared. Laying over existing
concrete saves cost of a new slab.

Used Bricks

Informal effect with rougher surface than new bricks. Joints are usually mortared to fill in irregularities.
Inexpensive salvage source can reduce cost.

Hot-Mixed
Asphaltic Concrete

Best use is for driveways and parking. Because of heavy equipment needed, minimum installation is for
1000 square feet with good access. Cost increases for walks and small areas. Contractor normally
includes 2" base with 2" mix over, weed killer and permanent wood borders.

Seal Coat Bituminous or epoxy solutions applied over existing asphalt to seal pores and enhance appearance.

Paint Must be specifically manufactured for application over asphalt. Follow directions carefully.

Soil Cement Mixture of cement and existing granular soil for a casual appearing, reasonably durable surfacing.
Good do-it-yourself method.

Flagstone Natural sandstones, granites and slates in 2" to 4" thick slabs. Source of stone determines cost. Thin

types excellent for laying over existing concrete.

Laid on Sand or Soil

Best for natural setting with lawn or groundcover grown in open joints.

Laid on Concrete

Better surface for furniture, easier to keep clean, when joints are mortared.

Tile

Informal appearing types best for garden use. Available in squares, rectangles and geometric shapes,
and several sizes.

Laid on Sand

Use only strong tiles and make sure base is firm and level, or cracking will occur. Sweep sand into tight
joints. Needs a permanent edge to hold in place.

Laid on Concrete

Preferred method, with mortar joints. Good material to dress up an existing concrete entrance.

Adobe Blocks

Appropriate with southwestern architecture. Laid on a sand base with mortared or planted joints.
Availability is limited to certain regions.
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Pre-Cast Wide choice of colors, sizes, shapes and surfaces. Can be laid on sand base with sand joints or over

Concrete Pavers concrete with mortar joints. Patterned types are good substitute for more expensive clay and stone
products.
Soft Pavings Materials that can be walked on and cost less than solid surfaces, yet don't have to be cared for like a

lawn or groundcover. A permanent edging of some type is optional. Buying in bulk is much less
expensive than sacks.

Decomposed Granite Granular material that looks a little like coarse sand. Packs well, and easy to rake leaves off. Usually
tan or brown. Good for garden paths, can be used for driveways and parking.

Brick Dust Similar to decomposed granite except red.

Crushed Gravel Includes roofing gravel of various sizes and colors. Displaces easily and not comfortable to walk on.

Rounded Stone %" mixed stays in place fairly well and is walkable. Brownish tones are attractive, but not always available.

Bark Products Looks well and also serves as a mulch for plants. Shredded types form a safety cushion under play

equipment. Chips can float away in a rainstorm. Eventually decomposes.
Pecan and Walnut Shells Lasts longer than bark. Limited availability.

Y o % —— s

Paving materials can be used to separate areas wlthiﬁ]he designed space.
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The Working Plan

The completed plan includes building

permits, balancing load factors, and a variety of
special optional features like ramps, gates, benches,

planter boxes, even storage spaces.

he plans you will now make
can be called working drawings
because you will be able to work
directly from them when you come
to build your deck or patio. They will
graphically indicate what kind, what
size and how many of each item of
material you will need. They will also
show how you intend to put the mate-
rials together to make the deck or
patio level and solid.

With your tracing overlay on your
final concept plan, you are now ready
to begin the working drawing. Measure
and write on the edge of the overlay
the dimensions of the spaces. Be

exact in your drawing. Whenever pos-
sible, incorporate standard sizes of the
materials you plan to use. Although
this may mean slightly different dimen-
sions from those in your concept plan,
using standard sizes of building ma-
terials will save you money by re-
ducing waste.

For instance, if you conceived of a
rectangular deck 9 feet wide, change it
to 8 feet if possible, because that is a
standard lumber length. These minor
adjustments as you start the working
drawing will save you lots of time
when you actually build the
structure.

d)oncreite

i
Wood |

deck |

oning variances: Most local
planning agencies have zoning reg-
ulations that require setbacks (areas
a certain number of feet from the
property line that can't be built upon),
lot coverage limitations (a set per-
centage of the lot to be open space
or planting), height limitations (no
building above certain heights, to keep
views open), and lots of other specifics.
If your concept design proposes im-
provements that turn out to be in con-
flict with an existing zoning require-
ment, you may request a zoning
variance.

Variances are intended to provide
flexibility to hard-and-fast rules. If your
proposal is reasonable and does not
interfere with the neighbors’ interests,
the local planning board will probably
give you approval to go ahead. In
order to apply for approval, however,
you will need a plan that shows clearly
what you propose, and thus how it
may conflict with a zoning regulation.

The authorities will probably need
two copies of your final working draw-
ing plan. However, the concept plan
which you have just finished may be
enough to obtain a building permit
and indicate any potential need for a
zoning variance.

Check on procedures with your
local building department.

The plan (left) of the photo patio
(opposite) illustrates the relationship
between plan-drawn spaces and built
reality. Working drawings are the ulti-
mate refinement and notation of how
you plan to build something, based
upon your concept design.
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Dead load is the weight of
the structure and its per-
manent fittings. Live load
is you, the wind, snow and
all other temporary pres-
sures upon the structure.

alancing loads: Everything
on earth is subject to the pull of
gravity. People, trees and even decks
fall to the ground when gravity suffi-
ciently overpowers forces that resist
it. Every part of every structure must
be built out of materials strong enough
to support one another.

Downward forces are divided into
live and dead loads. Dead load is
the weight of the components of the
structure. Live load is a non-perma-
nent weight which is added to this
dead load. Typical live loads are fur-
nishings, snow, rain water and even
wind.

The building materials industry has
established load allowances for differ-
ent sizes and types of lumber, bolts,
nails, metal fasteners, bricks, and so
on. These are based on tests that
determine their actual breaking
point.

5 o - /
An important consideration when
true in areas of heavy snowfall.
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designing a deck is balancing loads. This is especially

Most building codes set the resi-
dential live load at 40 pounds per
square foot for normal usage. If you
are building a structure that will have
heavier than usual loads — for in-
stance, a waterbed, or a meeting area
where people will congregate — it's
wise to increase the live load allow-
ance in choosing materials.

eating and water: Before
getting into the detail design of your
deck or patio, you may want to con-
sider also whether you'll need heat or
water there.

Nighttime heating on decks and
patios is often taken care of by heat
that is naturally stored and radiates
from the building materials themselves.
When the nights get colder, though,
there are a number of artificial means
of heating the space.

From a Franklin stove mounted
outside to elaborate concrete and

stone fire wells, the enclosure of fire
adds cheery warmth to outdoor decks
and patios and can extend the useful
season for the spaces.

A fire pit is the most primitive but
enduringly popular source of heat in
outdoor rooms, and if firewood is
reasonably available, it will probably
be the most economical. Fire pits can
be designed into the space to serve
other functions when not supplying
heat, and there are numerous forms
and materials that can be used.

It is important in designing fire pits
to be sure that smoke is vented out of
the use area or that the pit is placed
downwind from the areas you want to
be in. Consider groupings of furniture
in designing the pit, and remember fire
safety by being sure flammables and
wood decking and structures will be
placed at least 3 feet from the open
flame. Design the fire pit out of brick
or stone as you would a brick or
paved surface, as described in Chap-
ter 5. Be sure that it slopes to drain
and will not puddle. And, of course,
use only materials guaranteed fire-
resistant when you build it.

A freestanding or hanging gas or
propane reflecting heater can be
fueled from tanks for permanent in-
stallation. Because of the complexity
and potential hazards of these sys-
tems, we recommend that you contact
an architect if you think you want to
use such a heater.

If you want to have planters on your
deck or patio, you may want to con-
sider running a water pipe to provide
them with either sprinkler or drip irri-
gation. PVC pipe is very easy to install,
and when tied into one of the many
automatic timers available on the mar-
ket today, a simple system can supply
your plants with the correct amount of
water on a regular schedule.

Even if you are planning just to use
the garden hose, a cold water tap
on or near the deck or patio may be
a great convenience and should be
included in your working drawing.

ecks: In designing the
structure of a deck, the objective is



to choose the correct size (and, ac-
cordingly, strength) of lumber for the
various components to be safely
within the load allowances. For any
particular part of the deck, you want
to use a piece of lumber that will be
strong enough to withstand both the
expected live and the dead load re-
quirements, but not one that will be
needlessly bigger and more expensive
than required.

As you choose the lumber in the
design process and put it together in
the building process, the objective is
to create a structure that will not only
be able to withstand the loads exerted
upon it, but will also be firm. You don't

want it to wiggle or seem cushiony as
people walk and move around on it.

It should be as solid as the ground
you are building on.

The beginnings of a solid deck are
concrete footings dug into solid
undisturbed soil.

Rising from the footings will be
posts fastened to beams which, in
turn, will be fastened to joists which,
in turn, will be overlaid with the actual
decking material. If the posts are
more than a few feet high, they will be
tied together with diagonal braces.
Railings, benches, stairs and walls will
be fastened by various means to the
structure. If part of the deck is along a

house wall, a joist or beam may be-
come a ledger — a member bolted di-
rectly into the house structure. Posts
are thus not required on that side.

With the information about construc-
tion from Chapter 4, you are ready to
work through the structural design of
the deck. On the tracing overlay of
your concept plan, sketch in the
pattern of decking you'd like to use.
You may think the deck will look best
with boards placed parallel to the
house wall, or you may prefer them
running the other direction or in a
herringbone or checkerboard pattern.
Because the surface is what you will
see, determine this pattern before

Beam sizes (joist spans)’

Species Beam Beam spacing® (ft.) (Joist span)
group? size
(in.) 4 5 6 7 8 10 1 12
1 4 x6 Up to 6-ft. spans
3x8 Up to 8-ft. Upto 7' el 6-1t spansSe=——————=——=
4 x8 Upto10" Upto9 Up to 8 Up la7:ftere=r==—u=e init0 6-fl. spANS——FT————+
3x10 Upto11” Upto10° Upto9’ Upto8-tt———=——= Upito 7ot aer lUD 06 =emt -
4 x10 tipito 12 | Upito 11¢ | Upitail0’ ¢ Upito 9-fi=———— UpHe B-fl. =" Up o[- Ji=t————ew
3x12 Upto12" Uptoil’ Upto10" Up to 9-ft—— Up to 8-ft. spans
4 x12 Uplo 12-fi-———= Upto il " Uptol0-t =" (Upioid-ll=csrm==—————
6 x 10 Uptod2t Upto 11!  Upto10-fl. spans————-—————=—=
2 4x6 Uptob-ft———*
3x8 Bhito foflir=—r———¢ i 0 6l —=——==—e
4x8 Upto9 Upto8' Upilorkll=———r= D5 6clt=—————t
3x10 Upto 10 Upto 9 Up to 8 Uplo/-it——=———= 510 61l SpaNsr=—— 7= =a.
4 x10 Upto11" Upto10" Upto9’ Upto8-t——————— Upilo 7-ft. spans ——————Upt0 &'
3 x12 Upto12' Upto11’ Upto10’ Upto9’ Up to 8-ft—— Up to 7-ft. spans
4 x12 WUpitoit2 ¢ Uptenl’. « Uptol0'=—r———="Up 109 ft=——————" Up {0;8 {l o=
6 x 10 Upto12" Upto 11’ Up to 10-ft——— Up to 9-ft. spans
3 4%x6 Up to 6
3x8 Upto7" Upto6'—
4x8 Up to 8 Upito f = UnHo 6-ft——————2»
3x10 Upto9 Upto8 Upto 7' Up to 6-ft. spans ——8@™ =
4 x10 Upto10' Upto 9’ Upto 8-t————+Upilo 7-ft=——+——— Up 10.6-ft spans
3 x12 Upto11" Upto10" Upto9’ Up to 8 Uplo7-# spans——————=* lipilo 6fi=———w
4 x12 Updoi2 1 bipitoddl’ | Wptalot | Lipto 9-t=————= lUp 10 8-fl—————=—= [Ini0 7-ll= = mm=——————
6 x 10 Upto12® Uptoi1l" Upto10" Up to 9-ft— Up to 8-ft. spans

'Beams are on edge. Spans are center to center distances between posts or supports. (Based on 40 p.s.f. deck live load plus 10 p.sf.
dead load. Grade is No. 2 or Better; No. 2, medium grain southern pine.)

2Group 1 — Douglas fir-larch and southern pine; Group 2 — Hem-fir and Douglas-fir south; Group 3 — Western pines and cedars,
redwood, and spruces.

3Example: If the beams are 9' 8" apart and the species is Group 2, use the 10-ft. column; 3 x 10 up to 6-ft. spans, 4 x 10 up to 7-t., etc.
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selecting joists, beams, posts and
connection designs. The surface pat-
tern may influence the placement of
all of them. Another influence on
wood selection is the effect of
available preservatives, stains and
paints.

Remember our earlier comments
about textures and design simplicity.
Also, remember that decking patterns
can separate parts of the deck for
specific uses. Consider how the pat-
terns will look from the interior rooms
of your house. Note that decking
parallel to doors and windows can
make a deck seem larger with the re-
ceding patterns of crack lines making
a statement of perspective. Decking
atright angles to a door or window may
guide the eye out along the decking
boards, making the expanse seem
smaller. But if there is a view it may
be better featured if the crack lines
run toward it rather than across it.

Avoid wild and irregular changes in
the decking pattern. Unless there is
a specific reason, keep it uniform.
Remember that when the decking
changes from one pattern or direction
to another, the support system under-
neath will have to be that much more
complex.

After you have laid out the pattern
and direction of the decking boards on
an overlay of your concept plan, se-
lect the type of wood and size of
lumber you will use for this decking
and the structure.

Decisions about lumber require
give and take, trading off longer spans
for larger and more costly sizes of
lumber. For instance, a 4 by 8 Douglas
fir beam may require posts every 10
feet to support the load of joists and
decking if there are beams every 4
feet under the joists. The same 4 by 8
Douglas fir beam, however, placed 10
feet on center under the joists may
require post supports every 6 feet.
Where beams are less frequently
placed and are therefore carrying
more load per linear foot, the posts
that hold them up have to be
closer together and thus steal
potentially useful space from under
the deck.

Thus the selection of beams and
joists is a trade-off between smaller
and less expensive lumber (more
frequent spacings and thus more of
them) and larger and more expensive
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lumber (more widely spaced and thus
fewer of them). In situations where the
beam and joist structure will be seen
under the finished deck, you may
choose to use larger lumber with less
frequent spacing for esthetic reasons.
On sites where it is difficult to install
footings — such as steep slopes or
in water — it may be an advantage
to choose larger lumber and long
spans to reduce the number of
footings.

Another factor to consider is the
headroom. If, for instance, you want
the finished elevation of the deck to
be just below the door sill and there is
limited space above ground, you will
have to size the joists and beams to fit
it, using thicker lumber. Otherwise, you
would have to excavate.

Similarly, if the planned deck has
a change of level, you may want to
choose a long and narrow beam, per-
haps even a bigger one than you need
for load and span, in order to avoid
running a second beam for the lower
elevation joists. A single beam can
support more than one level of deck
connected with metal joist hangers
on its face. In instances where ver-
tical space is tight, all of the joists
can be hung from metal hangers on
the beam face. You may, in fact, want
to use joist hangers throughout be-
cause of the easy connections they
make possible.

Mimimum post sizes' (wood beam supports)

Species Post Load area® beam spacing x post spacing (sq. ft.)
group? size
(inches)
48 60 72 84 96 108 120 132 144
1 4 x4 Up to 12-ft. heights—— Up to 10-ft. heights Up to 8-ft. heights
4x6 Up to 12-ft. heights— Up to 10-ft.
6 x6 Up to 12-ft.
2 4x4 Upto12-ft. Up to 10-ft. hts— Up to 8-ft. heights —
4x6 Up to 12-ft. hts— Up to 10-ft. heights—
6 x6 Up to 12-ft. heights ——
3 4 x4 %sz to Up to 10'= Up to 8-ft. hts—= Up to 6-ft. heights—
4x6 Up to 12'= Up to 10-ft. hts— Up to 8-ft. heights—=
6 X6 Up to 12-ft. heights

'Based on 40 p.s.f. deck live load plus 10 p.s.f. dead load. Grade is Standard and Better
for 4 x 4 inch posts and No. 1 and Better for larger sizes.

2Group 1 — Douglas-fir-larch and southern pine; Group 2 — Hem-fir and Douglas-fir
south; Group 3 — Western pines and cedars, redwood, and spruces.

3Example: If the beam supports are spaced 8 feet, 6 inches, on center and the posts are
11 feet, 6 inches, on center, then the load area is 98. Use next larger area 108.



Deck structures under
construction.

oist, beam and post layout:
After consulting the tables, note your
joist spacing on your plan overlay.
This measurement, looked at another
way, is the decking span — the dis-
tance along each decking board be-
tween the points where it is supported
by a joist. Because decks should be
designed for parties where many peo-
ple congregate, we recommend greatly
reducing the standard allowances for
joist spacing to a maximum decking
span of, for example, 32 inches for
2 by 4s laid on edge or 24 inches for
2 by 4s or 2 by 6s laid flat. For 1 by
2,1 by 3, and 1 by 4 decking, we rec-
ommend 12 inches, although you can
often get away with 16 inches. The
psychological importance of rocklike
firmness on decks, particularly when
they are more than about 4 feet above
ground, makes it a poor bet to scrimp
on joists. The few extra joists needed
to reduce the decking span to 24 or
16 inches are well worth it.

At the edge of the deck, you may
have designed a cantilever on your
concept plan. In order to get this
effect of a floating platform, the posts
and footings must be inset from the
edge of the actual decking. Depending
on the use intended for the cantile-
vered part, the decking can extend
from 6 to 24 inches beyond the joist
ends. If, for instance, the cantilevered
portion is beyond a railing so that it
can't be walked upon, it can have a
greater span because it won't be
asked to carry a load. On the other
hand, a cantilever in a traffic area
would be noticeably springy. In
general, it is best not to exceed the
length of one-half the decking
span on a cantilever unsupported
by joists.

On a separate piece of tracing
paper, copy the joist spacing you have
chosen at an appropriate scale from
our tables and overlay it on your
decking pattern drawing, perpendicular
to the direction of the decking boards.
If you have an irregular shape that
divides the decking direction, you
must orient the joists for each sec-

tion perpendicular or at not less than
a 45 degree angle to the decking.

Copy the whole joist system off on
a fresh overlay, and from our table of
information, make a tentative selection
of lumber size for the joists. Now note
the span allowed for that size and
type of joist — that is, the spacings
of the beams.

Because the joists divide up the
load of the accumulated decking above,
they must be supported as regularly
as required by this span allowance. If,
for instance, your joist has an allow-
able span of 8 feet, you may have
beams every 6 feet but you must have
them at least every 8 feet. Don't stretch
the span allowance because, if you
do, the deck structure won't pass
code, will not be solid, and may even
fall down.

The woods most frequently used for
decking in the western states are red-
wood and cedar. In other areas, cedar

and pine are common. As prices of
redwood and other preferred woods
rise, formerly unavailable woods are
coming on the market. Malay ma-
hogany and Alaska cedar are both
available in some areas at prices
comparable to redwood, and in deck-
ing dimensions (2 by 4 and 2 by 6).
Until recently, both of these were
considered specialty woods and were
far more expensive than redwood. In
your area there may be woods with
special qualities at prices that beat the
commonly available woods. Check out
availability before finally selecting

the wood you want to use.

It is often desirable to use different
woods for deck surface and structure.
Combinations of Douglas fir and red-
wood are frequent. The fir, which is
stronger, is used for the joist, beam
and post structure; the redwcod is the
decking. An additional advantage of
Douglas fir joists is that they can be

Joist spacing’ (Decking span)

:r::;:: .‘I;I:i Joist spacing (inches)
ey 16 24 32
1 2x%x6 9 9" 11 6' 2"
2x8 12' 10" 10" 6" 81
2x10 16’ 5" 13 4" 10’ 4"
2 2x6 a 70" bag
2x8 11" 4" 918" 7'6"
2x%x10 14' 6" 11" 10" 9 6"
3 2 %6 79" 6 2" 5 0!
2x8 102" 81" 6" 8"
2x10 180" 10' 4" 8 6"

' Joists are on edge. Spans are center to center distances between beams or supports.
Based on 40 p.s.f. deck live loads plus 10 p.s.f. dead load. Grade is No. 2 or Better;

No. 2 medium grain southern pine.

2Group 1 — Douglas-fir-larch and southern pine; Group 2 — Hem-fir and Douglas-fir
south; Group 3 — Western pines and cedars, redwood, and spruces.

Maximum allowable spans for spaced deck boards'

Species Maximum allowable span?® (inches)
group?
Laid fiat Laid on edge
1x4 2x2 2x3 2x4 2x3 2x4
1 16 60 60 60 90 144
2 14 48 48 48 78 120
3 12 42 42 42 66 108

' These spans are based on the assumption that more than one floor board carries normal
loads. If concentrated loads are a rule, spans should be reduced accordingly.

2Group 1 — Douglas-fir-larch and southern pine; Group 2 — Hem-fir and Douglas-fir
south; Group 3 — Western pines and cedars, redwood, and spruces.

3Based on Construction grade or Better (Select Structural, Appearance, No. 1 or No. 2).
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Blocking is necessary to
stiffen many deck struc-
tures. Design for rock solid-
ness as you work back
and forth on the lumber
sizing tables. Don't cut
down lumber sizes if you
want to have a solid deck.

smaller for a given load, which in
some instances is important in fitting
a deck into a specific gap.

Play back and forth with the load
and span information in the tables,
finding the combinations of joists and
beams that will work safely and most
closely fit your needs. Remember that
the larger the joist or beam, the more
expensive it will be and the harder it
will be to lift as you work with it. If you
use large joists and beams, though,
there will be fewer of them to buy and
fasten into the structure. Structural
design of decks is a matter of trying
out various solutions and then choos-
ing the best, considering the particular
conditions of the job.

After you have selected the joists
and beams size and draw them onto
your working plan in complete detail to
guide the later construction. If you are
using full allowable spans, your deck
will be designed for a maximum load
of 50 pounds per square foot — 40
pounds live load and 10 pounds dead
load. If you expect to give parties with
lots of guests, or if you plan to use
container trees or other heavy objects
on the deck, stay well within the span
allowances in selecting joist, beam
and post lumber. The extra expense
will be worth it to insure a sturdy and
strong deck. This is the place to over-
design for strength — and for the
esthetic appeal of large timbers.

You may be planning a hot tub, spa
or other especially heavy item for part
of your deck. It should have a sepa-
rate structure with its own beams, posts
and footings because of the extra
weight. To handle this problem, sep-
arate out the special use area and de-
sign the separate structure with signifi-
cantly oversized lumber. It is a good
idea to consult with a professional
engineer if the load is great or high
off the ground.

Be sure to label everything you
have made a decision about, because
you will forget details as you move on.
The working drawing must have all
your directions to whomever will order
the materials and build the deck, most
likely you.

The next part of the structure to
design is the footings connection to
posts or beams. There are a number
of different systems for connecting
wood posts to concrete footings, but
they all have the basic purpose of
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making sturdy joints above flood water
and soil levels, preferably with an air
gap at the bottom of the post to re-
duce the chance of rot. Different ways
of making these connections are dis-
cussed on page 47. Select the type

of footing and size hole you will need
and draw this on your plan with a
small circle template, choosing

the correct diameter. Label the
dimensions of the footings and make
a note about any special conditions
that apply to them.

Note the type and number of metal
connector you are using — if you are
— the bolts, and where you will need
flashing. This information will be
helpful for cost estimating and
ordering.

locking and bracing: You can
stiffen your deck structure and dis-
tribute its live load by blocking between
the joists. On your plan, draw in this
blocking and label.

Bracing is used to strengthen a
deck against lateral (sideways) move-
ment caused by strong winds or peo-
ple or objects moving on the deck sur-
face: an example is the swinging of a
hammock. To prevent the deck from
wiggling and eventually weakening, it
should be braced with cross-members
in one of a number of patterns (see
page 49).

On your plan overlay, draw in the
braces using a dashed line. Then
consider the detail connection of the
braces. Some can be shown on your
“a-inch scale plan but others may
need a larger scale that will show
the proportions of the lumber and
hardware.

pecial features: Stairs, ramps,
walls, railings, gates, fences, planter
boxes, benches and any other special
features you want to explore can be
drawn as detail studies on separate
sheets of tracing paper and later

combined onto a single 24 by 36-inch
sheet. You may want to draw them all
on tracing paper to make it easier to
refer to the large number of details.
You can make lots of notes on 8% by
11-inch paper and keep them with the
detail drawings as part of your working
drawing plan.

Stairs and ramps: Connections be-
tween deck levels, house and garden
are usually made with stairs. If on your
concept plan you have designed their
location, you can now design their
actual structure.

All steps have a riser and a tread.
Therriser is the height — the elevation
difference from step to step — and the
tread is the horizontal length or run.
Stairs with a constant tread-to-riser
ratio are comfortable to climb if the
ratio is correct. Generally, the lower a
riser, the wider the tread must be. A
standard arrangement is 6-inch risers
with 12-inch treads, but different for-
mulas have been developed to cal-
culate tread-riser relationships. One
says two times the riser height plus
the tread width equals about 26 inches.
Using this system, a stair with a 6-
inch riser would have a 14-inch tread
[(2 X 6) + 14 = 26]. A stair with a
4-inch riser would have an 18-inch
tread [(2 X 4) + 18 = 26]. Another

A steep little ramp can be very useful
to the family that bicycles a lot.




system of calculating riser-run relation-
ships says a tread times a riser should
equal 72 to 75 inches. With this sys-
tem, a 6-inch riser would have a tread
of 12 to 12' inches, and a 4-inch
riser would have a tread of 18 to

18 inches.

As you can see, there is a bit of
flexibility in choosing riser-to-run ra-
tios, but it is important to be constant.
If you have several sets of stairs on
your deck, keep them all uniform. Try
not to have any risers less than 3
inches tall as they may become
tripping blocks.

On your plan, calculate the eleva-
tion difference between levels. You
may need to draw a scaled section as
described earlier, based on your first
elevation measurements, to figure out
how big the drop is. You may even
need to plan and design higher or
lower levels for the deck to reduce or
increase the number of stairs or the
distance they need to cover.

If you have included a ramp in your
concept design, draw in a stringer
plan as you would for steps, but you
won't need to show the risers or fast-
eners. No ramp should exceed a slope
of 1:5 — that is, 1 foot of rise every
5 feet of horizontal distance. If you
are planning access for wheelchairs
or wheeled carts, you will want to make
the slope as gentle as space allows.
Battered walls: You may be planning
a series of battered walls between
deck levels or fences. These are very
steeply inclined walls or railings, and
they can be handsome if handled with
uniformity. Be sure, however, that your
battered angle is great enough to be
obviously intentional. A slightly batter-
ed wall can look disconcertingly like
one that is falling over.

A battered wall can be cleated like
a ramp stringer or built out of 2 by 4s
and fence or siding lumber. If you are
planning such walls, show them on
your plan in detail. But first, develop
an actual design on another piece of
tracing paper and at a large scale —
perhaps 1 inch = 1 foot. Draw the
lumber to scale and detail how it will
fit together. This will allow you to dis-
cover how much you will need as well
as how to put it together. Study some
already-built examples, if possible.

Stimulate your own ideas for stair, rail-
ing and bench design from this random
selection of designs.




Railings and benches should be detailed on your working drawlng§ . work out‘

what they will look like and how they will fit together before you begin to build them.
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Railings and benches: If a deck is
more than 36 inches above ground,
railings 36 inches high are required by
building codes in most areas. Railings
are required only where the deck is
that far above ground, but your de-
sign might be better if you continue.
a railing system to a corner or other
logical stopping point. For residential
decks, that part of the railing below 3
feet can have no opening larger than
9 inches. This allows considerable
flexibility, for there are many combina-
tions of boards and metal work that
can meet this requirement. If you are
not regulated by codes, you have
greater flexibility and may decide to
have a low bench as the railing, or an
open framework with just a top rail at
3 or 3'% feet. Remember that a railing
which cuts across the zone of sight
may be less pleasing than one that
leaves that area open.

Decide on your plan where you
want and need railings, then with
detail studies and by examining our
examples on page 64 draw up your
railing design.

Railings can combine with benches
and walls to reinforce the planned use
of space and the feeling of enclosure.
You may want to enclose the side of a
deck that faces a neighboring house
with a 6-foot solid wall, and then drop
the height down to railing level at a
corner or other satisfactory point. If
you want to fill in the space between
deck and railing, leave a 3-inch gap
at floor level every 10 or 12 feet for
drainage and to sweep leaves
through.

Your concept design may have
called for benches that can be built
into the railing. There are innumer-
able bench designs for decks, as illus-
trated here. Benches can be freestand-
ing, bolted with vertical braces from
the joists below, or hung off the railing
supports with brackets or angle bars.
An advantage of hanging benches
from the railings is that there are no
legs to impede deck cleaning.
Spaces under decks: If you are de-
signing a deck that is sufficiently far
off the ground to walk under, you may
have some uses in mind for the un-
derside space. Obviously, it may be
fine to store pool and sports equip-
ment, firewood, garden implements,
deck furniture or perhaps the garbage
cans. But what about a light well to



the basement, a sauna, a fort for the
children, heater and filter system for
the hot tub or pool, or a laundry
area?

On your layout plan, see if you can
allow for this kind of upgraded use,
surfacing the area as a lower deck or
with a patio paving material.

Review your drawings and study
again the ideas for detail components
of your design — the stairs, railings,
walls and benches — and other spe-
cial requirements such as lighting, elec-
trical outlets, sprinkler irrigation lines,
outdoor heating, treatment of space
below deck level, and connections
to existing decks or patios. Draw de-
tails and make notes of them on your
plan sheet, being sure that you have
allowed for bracings, footings or other
supports that the special features
may require.

Recheck your joist, beam and post
system, and once you have determined
it is correct, trace the lines onto a
clean overlay, label them and make
notes as necessary.

lueprinting your plans: If you
have drawn the plan on good quality
tracing paper, you can now have a
blueprint copy made of it. It is useful
to have 5 or 6 copies for purposes of
applying for a variance, cost estimat-
ing and actual construction. To locate
a blueprint company in your area, look
in the yellow pages or call a local
architect's office and ask them.

atios: If your concept design
called only for a patio, you can
disregard much of the information
about decks and structures just
given. However, you'll still want to
adjust your concept plan to use
standard sizes and components of
materials. You will need to select the
materials, specify their color and work
out their detail design on your work-
ing plan.

aking a dimensional plan:
To start, make a dimensional plan of
your concept drawing. Write in the
lengths of each of the edges around
the patio. You may have a wide choice
of surface materials, as illustrated in
the previous chapter. You can have
patterns of brick, exposed aggregate,
smooth concrete, stone, tile, wooden
blocks, redwood rounds, asphalt,
gravels, indoor/outdoor carpet
or other materials. You may have
located stairs or level changes
in.the design, and you may have
raised planters as well as retaining
walls as elements that define
your space.

Complexities of angles and
elevations are much easier to
decide on paper than after you have
invested in the materials.

rainage: Because part or all of
a patio rests directly on the ground,
you have to be more conscious of
drainage and settlement of base
materials than the deck builder. You
don't want your patio to be flooded
every time you hose it down or when
it rains or if it settles irregularly.

On your concept plan you noted
where natural drainage occurs. You
should also have noted any low points
on the site that need to be raised to
drain well. As you do your working
drawing, decide how you will draw the
flat surface of the patio. Actually, the
surface should slope slightly away from
the house — % inch per foot — toward
a planting area or a drain outlet.

If drainage is a great problem, see
page 93 for possible solutions.

Draw drainage details on an overlay,
and label it as your drainage plan.
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Co-author Lin Cotton
finishes his final working

plan for a deck design.

hecking your patio plan: Trace
your patio working drawing onto a
clean overlay, labeling and detailing
with close care. Try to outdo us in
anticipating as many of the problems
you will encounter during construction
as possible, and note your decisions
on the plan and details.

dding on to old decks and
patios: If you are making an addition
to an existing deck or patio, there
are several things you should check
out as you create your design.

Be sure that the old structure will
last long enough to warrant being left.
In some cases, decks may not show
signs of rot on the surface but when
you look at the footings, posts or
joists, you will find advanced rot. Be
careful not to limit your new design
by an older structure that will need to
be replaced in a year or two.

Another problem is blending the
textures of new and old materials. If
you have a patio surfaced with ex-
posed aggregate slab, try to copy the

Decks can give you access to formerly unusable sites,

aggregate color and size in the new

paving. If you are adding on to a deck,

consider staining all of the decking,
new and old, to blend. You may need
to sand the old deck before staining,
or match its new color with a specially
mixed stain.

Most important, though, be sure that
you aren't limiting your design direc-

tions in order to save a bit of old patio,

and by doing so, precluding the devel-
opment of outdoor rooms you really
want. In some cases it is better to tear
down the old structure.

ritical path: Before you
begin construction on your now
designed deck or patio, map out the
critical order of events that you will
have to follow in the construction.
Often called the critical path, this
organization of the project will be a list
of every task and the order in which
each should be started and finished.
For instance, if you are building a
deck, you will need to order the lum-
ber before you start to dig the foot-
ings if you want it to be delivered when
you need it.

Anticipate the construction process
and problems and map it out for the
smoothest job.

With your thoughts and plans fully

R

improving your enjoyment of

your property. When combined with patios, you can develop a series of outdoor
rooms with great potential for spacious living.

110 7re Working Plan

worked out on your drawings, you are
nearly ready to begin construction,
following your critical path of activities,
ordering materials in time for them to
be delivered when you need them,
and phasing this work to avoid stalling
one aspect of the project because of
something you should have done
before.

But there are still lots of decisions to
be made in the actual selection of
materials. Your plans like a road map,
will guide you along, but at many a
juncture, you will have to find solutions
to problems that arise which you didn't
consider in the planning phase. You
will have to put on many hats for the
construction phase, being not only
carpenter, but also laborer, electrician,
plumber, surveyor, bricklayer, stone-
mason, and gardener.

As you go to the suppliers, look out
for quality materials, and be careful to
specify exactly the materials you want.
For both decks and patios, you will
want to select the lumber. For a patio
you will need relatively little, but even
redwood benders can be good or bad.
It is best to hand select what you
need so that you don't get split or
knotty pieces. For decks, of course,
lumber selection will be very important
since lumber is the main material and
the quality you use will greatly influ-
ence the look and strength of the
final structure.

List of events
for designing and building
a deck or patio

Observe all sites
Select the site

Consider texture, color, perspective,
connections, and forms

Consider temperature, noise, wind,
sun, shade and human scale

Draw and refine the base plan and
concept design

Draw the working plan
Estimate material needs
Select materials
Construct the deck or patio
Enjoy the deck or patio
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Additions to decks and
patios, 110

Adobe blocks, 98

Air-entrained concrete, 78

Alhambra, 19

American Indians, 15

Angles, use of, 21

Architect’s scale, 34

Ash, 45

Atriums, 13

Attached post, 43

Attaching ledger boards,
50, 51

Attachments, 48

Axiel orientation, 26, 27

Babylon, Hanging Garden
of, 12,13
Baffle wall, 26
Balancing loads, 102
Bark chips, 85
Basic plans. See Plans
Basket weave brick
pattern, 73
Batter boards, 53
Battered walls, 107
Beams, 43
sizes of, 103, 104
Beam saddle, 46
Benches
for decks, 68, 69, 108
for patio, 96, 97
Bleaching decks, 67
Blocking, 43, 49, 58, 106
Blueprinting plans, 109
Board foot of lumber, 42
Boardwalks, 85
Bold wood edgings, 88
Bolting, 49, 50
Bonsai, 14
Bowmanite, 78, 79
Bracing, 49, 50, 58, 106
Bricks
circular patterns, 70
on edge, 87
guide to, 98
patios, 72-75
patterns of, 28, 73
steps, 95
walls, 90
Broken concrete walls, 90
Brown, Capability, 17
Building codes, 33

Cc

Cantilevered decks, 59
Cap board, 64
Cedar, 45, 67
Ceilings, 8
Cement
mixing of, 46, 47
types of, 76
Checklists, 7, 31
Checks, 44
Chinese gardens, 14
Circular forms, 28, 29
brick pattern, 70
Circulation, 37

Cleats, 48
steps with cleats
holding treads, 65
Cold air basins, 29
Color, 24
Concept design, 37
refining, 39
Concept phase, 34
Concrete
air-entrained, 78
amount needed, 76, 77
broken concrete walls,
90
curing, 82
finishing, 78, 79
forms, 80, 81
guide to, 98
mixing, 46, 47, 78
for patios, 76-83
paving block
construction, 83
pouring, 81, 82
site preparation, 80
steps, 82
sweeping, 82
volume of, 77
Connecting decks, 65
Connections, 26, 37
Connectors, 56, 57
Construction of deck,
40-69
Costs, 33, 39
Critical path, 110
Cross-bracing, 58
Cross grain, 44
Cupressus, 45
Curbed bench, 96
Curing concrete, 82
Curved lines, 22, 23
Cutting
bricks, 73
flagstone, 84
Cypress, 45
D
Daylight, 24
Dead load, 102
Deck raising parties, 41
Decking, 43, 44, 103
cutting planks, 60
on edge, 63
laying, 60, 61
odds and ends of, 61
patterns of, 62
plan of, 5
span, 105, 106
straight, keeping, 61
Design process, 9, 10, 33
Douglas fir, 45
Diagonal braces, 103
Diagonal herringbone
brick pattern, 73
Dimensional plan, 37,
109
Diminutive forms, 28, 29
Drafting tools, 34
Drainage, 93, 109
Drain pipes, 93
Dry wells, 93

Easements, 33
Eden, Garden of, 12
Edge
bricks placed on, 87
decking on, 63

Edgings, 86
bold wood, 88
Egyptian garden designs,
13

Elements of deck, 43, 44
Elevations, 37
sketching of, 37, 38
Enclosures, 8, 21, 28
End grain, 44
English landscape, 17
Eucalyptus, 45
European gardens, 15
Exposed aggregate, 82
Extended post, 43, 48,
49, 58, 59
Eye-catcher, 17

F

Faced flush, 66
Faced overhang, 66
Facing boards, 43
Fire pits, 102
Flagstone, 84
guide to, 98
Flashing, 42, 57
Flat grain, 44
Flavor of space, 21
Floor surfaces, 14
Flowers, wall with, 92
Food preparation, 9
Footings, 43, 46, 47, 103
installing, 54
locating, 52
pouring, 54
Forms, 28, 29
paving block, 83
steps, 82
Framing jigs, 63
Fraxinus excelsior, 45
Freestanding garden
sculpture, 7
Functions of decks or
patios, 5-7

G

Garbage disposal, 9

Garden of Eden, 12

Gazebos, 6

Glorietas, 13

Gods, haunts for, 12

Greek temples, 12

Guide to garden paving
materials, 98, 99

Gum, 45

H

Half-basket weave, 73

Hanging Garden of
Babylon, 12, 13

Headers, 43

Heartwood redwood and
cedar, 67

Heating, 29, 102

Height of enclosures, 21

Hemlock, 45

Herringbone brick
pattern, 73

Horizontal lines, 28, 29

Hot-mixed asphaltic
concrete, 98

Hot tubs, 5, 6

Hue of color, 24

Human scale, 21
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Ideas, discovering, 12
Image, projection of, 15,
16

Integration of elements,
21

Intricate forms, 28, 29

J

Jack-on-jack brick
pattern, 73

Jagged forms, 28, 29

Japanese bonsai, 14

Joining post and beams,
47

Joists, 42-44, 48, 49
bracing, 49, 50
hangers, 46, 48
spacing, 105, 106
spans, 103, 104

K
Katsura Imperial Villa, 20

L

Ladder weave brick
pattern, 73

Laying the decking, 60,
61

Ledger, 42, 103

Ledger board, 43, 44, 57
attaching of, 50, 51
and connectors, 56, 57

le Notre's Versailles, 15,
16

Light, 24

Line of sight, 22

Linked decks, 66

Linking indoors with
outdoors, 19

Little stepped decks, 66

Litton, Burton, 26

Live load, 102

Living wall, 92

Loads, balancing, 102

Log rounds, 85

Lumber
beam sizes, 103, 104
buying, 44
cupped or twisted, 44,

45

estimating, 42
grain of, 44, 45
shrinkage, 44

Lyons, Court of the, 13

Machines for mixing
concrete, 78
Masonry, attaching ledger
* boards to, 50, 51
Mexican designs, 17
Microclimates, 29-31
Mirror, use of, 11
Models, use of, 39
Mortared rock wall, 92
Multi-level decks,
sketching of, 38

N

Nailing, 60

New England gardens, 17

Night light, 24

Noise, 30

Notched stringers, steps
with, 65

112 index

(o)

Observer position, 26

Obstructions of line of
sight, 22

O’Furo, 6

Oriental gardens, 14

Outdoor rooms, decks
and patios as, 5-7

Overhang, faced, 66

P

Painting decks, 67
Parquet decks, 63
Patios
benches for, 96, 97
brick, 72-75
concrete, 76-83
flagstone paving, 84
retaining walls, 90-93
steps, 94, 95
working plan for,
108-110
Patterns of decks, 62
Paving, 14
alternative, 85
block forms, 83
flagstone, 84
guide to materials, 98,
99

Persian designs, 13
Picea, 45
Piers, 43, 47
building, 53
installing, 54
Pine, 45
Pinus, 45
Plans, 5
base plan, 35
blueprinting, 109
dimensional, 37, 109
elevations, 37, 38
refinement of base
plan, 36
scaling of, 37
sectional sketches, 38
simplified base plan,
36
supplies for making, 34
tools for, 34
working plans, 100-110
Planks
on stringers, 85
walls, 91
Pompeii, 13
Pope, Alexander, 11
Poplar, 45
Populus, 45
Portable bench, 96
Post cap or anchor, 46
Post and beam, 58
Posts, 43, 103
attaching to deck, 64
fitting decking around,
61
plumbing, 56
pre-measuring heights
of, 59
sizes of, 104
toenailing, 56
Pouring concrete, 81, 82
Pre-cast
concrete pavers, 99
piers, 47
Pre-measuring post
heights, 59
Preservative treatments,
67
Projecting forms, 28, 29
Protective finishes, 67

Pseudotsuga menziesii,
45

Pumice blocks, 92
R
Railings, 22, 43, 108
bench as, 69
construction of, 64
Railroad ties, 88
stairs, 95
walls, 91
Ramps, 106, 107
Redwood, 45, 67
Retaining walls, 90-93
Rock walls, 90
mortaring, 92
Roman atrium, 13
Rubble fill, 93

S

Saddle fittings, 47
Saunas, 5, 6
Scale, 21
Sectional sketches, 38
Semidressed stone, 93
Sensory force, 21, 30
Sequences of space, 26
Sequoia, 45
Setbacks, 33, 101
Shadows, 28, 31
Shakes, 44
Shelf-like coverings, 28,
29
Sight, line of, 22
Sites
pouring concrete, 80
selection of, 10, 11
Size
of beams, 103, 104
of posts, 104
Slides, use of, 11
Soft pavings, 99
Soil cement, 98
Solar heating, 31
Sound, 30
Southern pine, 45
Spaces under decks,
108, 109
Spans for spaced deck
boards, 105
Spatial forms, 28, 29
Splices, 48, 49
Splits, 44
Spruce, 45
Squaring the site, 53
Staining decks, 67
Stairs
with cleats holding
treads, 65
concrete, 82
cutting stringers, 65, 66
for decks, 106, 107
with notched stringers,
65
for patio, 94, 95
railings for, 65
Stakes, 35, 52
Steps. See Stairs
Stones, buying, 93
Straight lines, 22
Straightening boards, 60,
61

Stucco, attaching ledger
boards to, 50, 51

Style, 33

Sweeping concrete, 82

T

Telephone poles, 88
Temperature, 29
Terminology for decks,
43, 44
Texture, 25, 27, 28
Thuja plicata, 45
Tile, 98
Timbers, walls with, 91
Time to build, 33
Tools
for drawing plans, 34
for mixing concrete, 76
Trees
bench around, 96
fitting deck around, 7,
10, 63, 89
low tree bench, 96
Tree wells, 89
Triangle, 34, 37
T-square, 34, 37
Tsuga, 45

U

Undressed stone, 93
Uses of space, 5-7, 33
Utility lines, 33

v

Value of color, 24

Versailles, 15, 16

Vertical forms, 28, 29

Vertical planes, 21

Villa d’Este, fountains at,
15

Visual limits, 22, 23

w

Walls, height of, 21
Watering, 102
Water repellents, 67
Wheelbarrow for mixing
concrete, 78
Whorling square brick
pattern, 73
Wind, 29, 30
Windbreaks, 30
Wood
beams, 85, 104
blocks, 85
characteristics of, 45
protective finishes for,
67
type of, 42
Wooden walks, 85
Working plans or
drawings, 100-101

z

Zoning regulations, 9, 33,
101



How to Design & Build

Decks &Patios

Decks and patios, whether separate
or combined, become outdoor living
rooms that greatly expand and
enhance your home. Here is a book
full of details on how to design and
build according to your own needs.

Chevron Chemical Company

575 Market Street, San Francisco, CA 94105

ORTHO Books
Helping the World
Grow Better

How to Design & Build
Decks & Patios

All About

Basic Home Repairs
Wood Projects

for the Garden
Garden Construction
Know-How

How to Build & Use
Greenhouses

Container and

Hanging Gardens

The Facts of Light
About Indoor Gardening

All About Lawns

All About Fertilizers,
Soils & Water

Award-Winning
Small-Space Gardens

All About Pruning
The World of Trees
All About Roses
Gardening with Color

Fundamentals of
Gardening

All About
Ground Covers

The World of
Cactus & Succulents

House Plants
Indoors/Outdoors

The Complete Book of
Picnics

Elegant Meals with
Inexpensive Meats

Adventures in
Mexican Cooking

Adventures in
Oriental Cooking

The World of
Herbs & Spices

All About Tomatoes
All About Vegetables

All About
Fruits & Berries

All About Pickling
12 Months Harvest
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