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BEHAVIOR OF FLOORING

Cupping and Crowning

Cuooed Floor
STEP 1. Flooring absorbing excessive moisture on the underside causes expansion and

cupping with the edges raised.

STEP 2.
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Flooring Sanded Flat
Floor is sanded flat while at the higher moisture content, resulting in strips with

thinner edges.

' Crowned Flooring
STEP 3. Flooring loses some excess moisture, shrinks on the underside and flanens,

leaving the edges of strips lower than the centers.



CUPPING OF WOOD FLOORS-CAUSES

Kiln-dried wood boards which are subjected to moisturc only on one side wjl lexpand on thal side, and
wili warp by bending away from the moist sade. This can be easily demonst€led with a narrow piece of
pape( simply moisten one side. the paper wil l  immediately .,cup" away from the wet side, creating a
convex surface on the wet side and a concave surface on the olher sjde. Similarly, hardwood f looring
wili cup for one reason and one only - from gaining or losing moislure on one side fasler lhan on lhe
other.

{ ln basement construction, the soil  drainage solution applies, but i t  may be necessary to dig out and
waterproof the exterior of basemenl waljs, and install d€inage near the bottom offootings as well as
intermittenl ly up the side of the basement walls. Because of the expense involved this should be
considered only as a last resort. ,4echanical dehumidif iers in the basement plus summertime venli lat ion
may ease lhe problem enough to allow the subfloor and surface hardwood to dry.

The next step is to al low the f loor and al l  underf loor construction to dry thoroughty. The process by
which hardwood floors take on moisture and expand takes many weeks, unless water jn liquid form has
been in lfE picture. 8y the same loken, its removal may also take several weeks, or even months. Once
a program of drying has been set up, evidence that i t  is working can be seen within a short t ime lts
progress should be monitored by taking moisture readings on a bi-weekly or monthly basis, and no
repairs should be allempted until the readings have remained balanced between face and back for 30
days to be sure that cupped floors have flallened as far as lhey are going to. (Floors with a surface
finish react much more slowly to moisture changes.)

Normally when cupping is noticed, the surface of boards will be concave - edges higher lhan the center
of the boards. This wil l  mean lhat the backs of the boards are absorbing water vapof " to an extent
expansion has begun. l f  unchecked, heavy expansion may ensue, fol lowed by buckling oflhe f loor.
Often, however, only enough moisture is present to cause the cupping, and this will be the exlent of
damage. Rapid cupping may occur when an impervious sudace f inish is appljed, cutt ing off evaporal ion
through lhe surface. The cause wil l  st i l l  be moisture accumulatjng in the back sides of boards.

Exlenl of moisture changes can be illustraled by the following example when checking the moisture
content of the f looring with a moisture meter having insulated needles: '

Surtace of flooring - 9olo - 10ol" : Subfloor - 13%o - 15%
Back of flooring - 117o- 12o/o : Joists - 14a/o - i6ok

These are approximalions. intended to illustrate that higher readings occur as lhe insulated moisture
meter probes are driven deeper into the construclion. Actual readjngs may be lower or higher,
depending on how far the moisture condit ion has prcgressed.



Usually when readings l ike the above are found some evidence of the moislure source wil l  be obvious,
especial ly in a crawl space, when the ful l  inspection procedure is fol lowed. In a basement the moisture
source may not be quite as obvious. A sling psychromeler or digital thermometer hygrometer may be
needed to establish humidity levels beyond question. An observanl inspector will usually notice high
humidity, however, because lhe air in the basement wil l  feel cooler than its dryer counterpart in the
rooms above. Lack of visual evidence of evaporation below the f loor does not disprove its presence by
any means. Concrete basemenl walls and f loors are ready evaporators, as can be demonslraled with a
moGture metet,

l f  cupped boards are d ed soon enough, they usually return to a f lat posit ion. However, i f  they remain
cupped long, lhe stresses within boards may change to lhe extent drying wil l  not remove the cupping.
(This is more common in wider boards.) In thal event, moisture readings taken during the inspection
can be at or near normal.

CONVEX CUPPING ('crowning") of the f loor surface may also occur for al l  the reasons previously
described, but most often the reason is a different one. lt usually follows cupping of the concave type,
which often occurs before lhe house is ready for floors to be sanded and finished. lf the flooring is
sanded with boards cupped and edges high, the high edges of boards are cut t lal by the sanding
machine if  the ope€tor does his job correcl ly. In profi le, after sanding, the boards wil l  then have
abnormally lhin edges -- f lat on top, with edges of the reverse side of boards sl i l l  curved upward, or
cupped. lf these boards later dry and flalten to their original position, the ihin edges recede, leaving the
top of boards convex (edges lower than the centers) and the back again flat against the subfloor
(Fis. l)

NORMAL CUPPING: Some cupping should be considered normal, especial ly in wide planks - 5", 6", 7"
and wider - and panicularly in plain-sawn boards. In such boards (as opposed lo quarter-sawn; see
Fig. 2) the growlh r ings of the lree travel in a sl ighUy cLrrued pattern from one side of the board lo the .
other. This c!rved pattern produces, with normal moisture content changes, a sl ight convex or concave
cup, depending on how the rings curve within individual boards.

This type of cupping is usually not noliceable unless the floor is viewed acrcss the boards and against a
strong, low l ight source, such as a patio door or window wall.  l t  is often noticed while the house is st i l l
unoccupied but furnishlngs usually make the cupping seem more normal as the strong l ight reflection is
softened and angles of vaew are changed.

SOLUTIONS -- CUPPED FLOORS. Cupped f loors have gone through a site-related moisture
escalation. Re-dried and repaired, lhe f loor already in place is, in most cases, the best choice for a
trouble'free floor in the newly-established environment. Replacing a cupped floor is usually the worst
choice, especially if replacement is made before the moisture condition causing lhe problem has been
corrected. The replacement is almost certain to react to the moislure situation by cupping, like the first
floor, and the whole process must be repeated.

NOFMA r
\\-,'/



There are, of course, exceptions, when the only solution is to replace the f looring. Bul the problem has
usually reached a far more Serioos level before replacement is needed.

The first step in repairing a cupped floor is to remove
lhe source of moisture. To curc it the source must
first be found.

In cfawlspace or concrete slab subfloors, be sure al l
outside drainage moves rainwater away f iom lhe
house. Water f lows through many types of soi l  almost
as rapidly as on the surface ofthe ground. l f
the building sils on a hillside the natural flow of water
may take i l  underthe foundalion in large volume,
where some wil levaporate. Close this source by
instal l ing soil  t i le on the high side of the building lo
drain subterranean waler around the house.

(B) Quurlc$rwed boards hlvc Snin vcrlical to thc . Generally regrade if necessary to move water away
hn .xJ  r s .dcJ im .nJ ion  Exn rnJ i ^n  tu lo$ \  11 . . !  1 r r
dnccrion ubour.t-1. muking qua!1crcd borrds nor! from lhe house ln crawl-space construction lay 6-mil

polyethylene film over the enlire area of
earth (or concrele or whatever surface exists),

weighted down with bricks to prevent its shifting in a breeze. Be sure the enlire arca is venlilated on all
walls and that vents are open. l f  there are dead venti lat ion areas provide mechanical means, either '

temporary or permanent, to circulate air. A humidistat-switched automatic fan, with a tunnel lo an
outside vent, is one such arrangement; coupling the fan to the air condit ioning/furnace fan is also a
good arrangement.

WHEN THE FLOOR RE-FLATTENS: lf cupped floors flatten when they have dried, new considerations
of a complete repair may a se:

Fasienjnos - nai l  inslal lat ionr The cupping action may have loosened nails lo some exlent.
l f  so, this wil l  express itself by squeaks or looseness when the f loor is walked on. Face nail ing or
fastening from underneath with wood scrcws lvill correct the problem.

Acllqgig! -. mastic installation: Some types of wood floor mastic have re-tack properties which will allow
the mastic lo re-adhere even after the floor has been pulled loose and reset. lfwalking on the floor
produces popping sounds, or the floor sounds "hollow" when tapped, adhesion has probably been losl.
In this event the affecled parts of lhe floor must be rcmoved and replaced to accomplish an effective
teparr.

t'isrr0 2. (A) Plain-sawcd borrds hlvc grrin (the
rrc(  s  drJwrh ants. ,  l l - r  w. lh  rhc b"r r i .  S i ;h l  c . , . \L{
mrkc widc tJoafds cLrp slightly.



lf an asphalt cut-back mastic was used originally, the dried-out floor can be removed and replaced (a .
few pieces at a time), as the mastic can be reactivated with a light spray of kerosene. Headless pins of
hardened steel can be used also where mastic adhesion has beenlost. These oins can be driven into
eitherwood or concrete subflooE.

Once fastenings are secure, the floor can be fllled where cracks exist, and either given a new coat of
finish, after screenlng, or buffed with No. 00 steel wool, cleaned, and re-waxed. lf the orlglnal finish was
a surface type (1.e., Polyurethane), lt can be re-coated only if it has not been waxed.

WHEN THE FLOOR REMAINS CUPPED after thoroughly drying it has mosl likely set new slresses and
most boards will remain cupped indefinitely. In this case the only practical repair is a complete
resandlng and flnlshing job. Cracks should be fllled as a normal part ofthe flnishing process and
fastenings checked and repaked before sanding.
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