HOW A HOUSE WORKS

Why Wood
Moves Through All Four
Seasons
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AS IT DRIES
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HOW A HOUSE WORKS

can cauge nail pops and noticeable
jnints in your carefully taped, sanded,
and painted wall or ceiling.
m Trim and flooring material, especially
wide hoards, should be stored indoors
and allowed to settle in ils final desting-
tfion for a lew weeks.

Unfortunately, even if your wood is
nice and dry when you use i, it'll still
move. This is our second rule.

RULE 2: WOOD CHANGES WIDTH
WITH THE SEASONS

In most parts of the country, the rela-
tive humidity indoors luctuates dramat-
ically, from humid in the summer Lo diy
in the winter. In these conditions, a
picce of unfinished wood stered indoors
might go from 4 percent moisture in
winter to 14 percent in summer,

Does this make a difference?
Abeolutely! For example, lel’s say vou
made a solid pine front door by edge-
gluing boards together. That door
coutld change width by as much as
3/4 in, as the seasons changed. It
would stick so hard you couldn’t open it
in the summer, and there'd be a mighty
drafl come winter!

That's why most extetior doors and
sulid-wood cabinet doors are made with
frame-and-panel construction (Fig. C).
The panel can change width with the
seasong, but the door still fits because
the frame is made of narrow boards,
which change widlh only slightly.
Tongue-and-groove construction in
flooring and paneling solves another sel
of wood movement problems, With
floors, if you tried to use wide boards
glued together, you'd have a fine-look-
ing Moor, but it would produce huge
gaps al the edges of the room during
the winter. The tongue-and-groove con-
struetion splits up the total shrinkage
over a large number of small boards,

Another strategy for defeating the
movement of wood is to finish it. Mosl
people don'l realize it, but one of the
primary jobs of a wood finish is to even
out the seasonal meisture fluctuation:
With a good surface finish like varnish,
wood may shift only from 7 percent to
9 percent moisture, instead of 4 percent
o 14 percent, That's why, for instance,
it's important to finish all four edges of
a door as thoroughly as the front and

NARROW BOARDS |

AND ALTERNATING
BIRECTION DF GROWTH
RINGS CONTROL CUPPING IN
THIB BUTCHER BLOCK TOP

FIGURE D besians To PREVENT CUPPING. The cupping of flat-sawn
hoards has to be accommodated In construction too, Many times the
wood Just has to be fastened down securely, but using narrower boards

also helps.

back. This will reduce the tendency of
the door 1o swell and slick.

Finishes don'l stop moisture, how-
ever; they just slow it down. A piece of
furnilure might be fine for 30 years in
the living room, but il it"s stored in a
damp basement for a vear, the moisture
content of the wood will slowly build up,
and it might develop splits, loose parts,
lifted finish, and other ailments. One of
the most annoying of these problems is
warping. Which leads us to rule number
three,

RULE 3: FLAT-SAWN WOOD
CUPS AS IT SHRINKS

If you recall, wood shrinks more in the
fangential direction, parallel with the
growth rings, than it does in a radial
direction, perpendicular to them (see
Fig. A). For most species of wood you
will encounler, the difference between
radial and tangential shrinkage is about
2to 1.

Wide, flat-sawn boards will cup as
they dry because one side of the board
has more langential shrinkage than the
other, due Lo the curving growth rings
(Fig. A). When one side of a board
shrinks more than the other, it cups.
The extreme case is a board cul just to
one side of the center of the tree, so
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CHAIR
RUNG

. ‘WODOD FIBERE
CRUSH WHEN
"TENON EXPANDS

FIGURE E as this cHan Les
SHOWS, wood gets crushed if it swalls
from molsture but has nowhers to go.
When the wood dries, it's smaller than
befora [a result of “compression set™).
Thiz Iz one cavse of loose chair rungs.

3

FIGURE F whar causen THE caps
In this solld wood floor? And why are
they only in this small circular area?
(Give up? Checl the end of this article.)



HOW A HOUSE WORKS

{hat one side of the board has only
radial shrinkage, and the other has
considerable tangential shrinkage.

Quarter-sawn boards, by con-
trast, have growth rings perpendic-
ular to the surface of the board
and so they stay flat as they dry;
the tangential shrinkage is entirely
perpendicular to the board sur-
face. Since it's the radial shrinkage
that iz moing across the widih of
the board, quarter-gawn hoards
also shrink less in width than flat-
sawn boards. Two common resi
dential uses of quarter-sawn lum-
her are stair {reads and lap siding,
hoth of which need to stay flal,
You also used to find it in tongue
and-groove fir porch looring,
which was guarler-sawn because
of the extremes of moisture it
faced, This looring can also serve
as an example of our last rule of
wood movemenL

RULE 4: IF WOOD
CAN'T MOVE,
IT GETS CRUSHED

Have you ever been in a well-built
old house, where carpenters had
clearly spent the time Lo get every-
thing just so? In spile of that work-
manship, the hardwood floors
probably had huge gaps between
the boards, much bigger than
you'd ever see in a modern home.
Why? Because of a phenomenon
called compression set (Fig. E).
When wood swells rom absorbed
muoisture, and has no room to
move, the wood fibers get
crushed—permanently. Then
when the wood refurns Lo ils nor-
mal moisture level, it's permanent-
Iy narrower, The floor boards in
that old house were probably
exposed to a summer of extremely
high humidity (because homes
were nol air-conditioned), and they
had a thinner finish than our mod-
arn varnishes, one that didn't do
much fo slow the penetration of
moigture. The hoards swelled
against each other and developed
a compression set.

Compression sef is also a cause
of cupping and splitting deck
boards. When it rains, the upper

surface of the board gets wet and
swells, bul it cannot move,
because the board 15 nailed or
serewed down. The resull; Wood
cells pet crushed, and when the
haard dries out, the upper surface
iz now smaller than it was before.
If the fasteners are holding tight,
this creates small splits in the
upper surface of the boeard ("sur-
face checking”). Il the fasteners
loozen, the wood cups upward.
Either way, the next time it rains,
the top surface gels even more
wel, and the process increases.
Compression set occurs no maf-
ter which way the growth rings
are oriented, The only way Lo pre-
vent the problem is to put a water-
repellent treatment on the wood Lo
leep the water from soaling in.
You could make a lol of money
if vou could fipure oul a way (o
stop compression sel. Is respon-
sible not just for flaoring gaps, but
for one of the most irritating little
problems oo the planet: loose
chair rungs. Most ol the time it's
nol teetering back in a chair that
makes rungs become loose (con-
trary to what your mother told
you), but the crushing of the rung
within its mortise when the mois-
ture level is high (Fig. [), TFH

(What's the auswer? There was a
large potted plant an tie floor,
which apparently had a moist bot-
tom, heceause the flaar boards wader
it swelled wh and got @ compression
set. The plant’s gone, the floor's been
refinished, but the circalar pattern
af gaps remiains.)

FOR MORE INFORMATION
Everything you'd want to
know about molsture and
wood, as well as wood
strength, machining proper-

ties and anatomy, you can
find In “Understanding
Wood" by Bruce Hoadlay.
The Taunton Press, 1980,
531.95 plus 54 shipping.
(800) BBB-8288,
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