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PERFORMANCE OF FLOOR SLABS
MADE FROM WOOD AND wWOOD PRODUCTS

By Jlarky O, NEWMAN, agricuftural epgineer, Agricultural Research Service, U8, Department of Agriculture,
Clemson, 8.C. 28631

ABSTRACT

Three-layer floors consisting of an asphalt-tile wearing surface, a pressed-
hardboard underlayment, and subfloors of white-pine sheathing, pressed paper-
board. or asphalt-impregnated fiberboard performed well during a 9-year test
under simulated housing conditions in a moderately wet climate. Placed di-
rectly on earthfill, the floors remained relatively level and, owing to grading
and ditching, dry. Although the floors cost about the same as a conventional
concrete slab. they were superior in comfort and as easily installed. Further
testing of the floovs is indicated before they can be recommended for use in

more severe climates,

INTRODUCTION

A large percentage of the rural population in
the United States must live on a low or fixed
income. As living costs continue to rise, the por-
tion of family income available for housing con-
tinues to decrease, and the need for low-cost
housing becomes more urgent.

This publication presents the latest research
on low-cost floor slabs constructed of wood and
wood products. Traditionallyv. slabs used for floors
at grade level have been made of concrete. Con-
crete slabs became popular because they are dur-
able and resistant to attack by insccts, fungi,
and bacteria. On the other hand, concrete slabs
leave much to be desired from the standpoint
of heat transfer, resilicnce, and comfort for the
home occupant,

Wood and wood products offer the possibility
ol well-insulated, resilient, and low-cost floors
at grade level, but the problems of insects and
decay, and that of moisture, which promates the
growth of destructive organisms in wood, must
be overcome if these floors are te remain durable
for an acceptable number of years. The Farmers
Home Administration (FmHA] provides reason-
able guidelines for durability. Since FmHA loans
have a maximum span of 33 years, the minimum
life expectancy of any part of a house should be
at least that long.

This study attempts to evaluate (1] the ma-

terials and the construction techniques for in-
stalling wood and wood-product flooring systems,
{2) the methods of protecting these tloors from
excessive moisture, and {3} the physical stability
of the test floors. '

Three floorving systems were designed for the
stucly. ecach of which used wood and woad prod-
ucts placed directly at grade level. These floors
were installed in a pole-[rame structure at Belts-
ville, Md. {moderately wet climate), and thereafter
subject to conditions similar to these expected in
ordinary housing. Each floor was ohserved during
and after installation. A moisture protection sys-
tem was designed and installed to divert ground
water away [rom the test floors and to form a
moisture barrier between the test floors and the
soil. Moisture contents were recorded at strategic
points in the flooring materials and in the soil
under the floors to monitor changes in moisture
concentrations. Elevation readings were taken at
several locations on cach floor to determine its
contour at the time of installation, and subse-
guent readings woere made to ascertain changes
in contour ar elevation.

MATERIALS AND
CONSTRUCTION TECHNIQUES

Procedure

Evaluation of each of the threc flooring sys-
tems included the following variables: materials
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used, methods of installation employed,
problems encountered both before and after
installation, and preventive action taken as these
problems occurred. A complete recard of the
variables was made for each installation.

Each of the three floors consisted of three layers
of materials: a subflaar, an underlayment, and a
wearing surface. A profile of the three flooring
sy stems is shown in figure 1. The wearing surface
for all three floors was asphalt tile, and the un-
derlayment was pressed hardboard in every case.
The materials used in the three floors differed
only in the subfloor.

For floor No. 1, the subfloor consisted of 1-inch,
dressed, white-pine sheathing in 12-inch widths,
The lateral spacing between these boards varied
from 4 to 8 inches. For floor No. 2, the subfloor
consisted of Y-inch pressed paperboard. For floor
No. 3, the subfloor was %-inch asphalt-impreg-
nated fiberboard.

Observations

Fioor No. 1.—Floor No. 1 was installed during
Jure 1963 and then evaluated over a 9-year periad.

The l-inch-sheathing subfloor was easily installed
by placing it over the prepared subgrade, Fasten-
ing the hardbeard underlayment to the 3¥i-inch
lumber was the most time-consuming phase of
construction, but the entire installation took
less time than most conventional floor installa-
tions. Hardhoard fasiened with serrated nails
placed 8 inches on center held securely, and the
nails bad no tendency to pop up. For hardboard
fastened with wood screws placed 16 inches on
center along the outer edge of the 4- by 8-foot
sheets, the distance between screws was too great,
and the hardboard bowed up as a result of expan-
sion, thereby creating a spongy floor.
Immediately after installation, floor No. 1 had
a tendency to tip when loads were applied near
its edges. After the floor had settled for several
days, this kind of nonuniform support was no
longer noticeable. Walking on the part of the
floor where sheathing boards had been placed
8 inches apart was uncemfortable, however, be-
cause loads applied to the hardboard in these
areas caused execessive deflection. Otherwise,

FLOOR NO. I

1/8" ASPHALT TILE

1/4" HARDBOARD / m—
1" PLANED LUMBER

POLYETHYLENE VAPOR — T
BARRIER

4" FINE EARTHFILL ]

Py

1/8" ASPHALT T|LE_—/
1/4" HARDBOARD
1/2" PRESSED PAPERBOARD/
POLYETHYLENE VAPOR —

BARRIER
4" FINE EARTHFILL

=

1/8" ASPHALT e
1/4" HARDBOARD /
1/2" PRESSED FIBERBOARD

POLYETHYLENE VAPOR — -
BARRIER

4" FINE EARTHFILL ]

FIGURE 1. — Profile of the three woad and wood-product flooring systems tested.
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the floor was comiortable and more resilient than
concrete.

Ploor No. 2.—Fioor No. 2 was also instalied
during June 1963 and evaluated over the noxt
9 years. The %-inch pressed-paperboard subfloor
and the hardboard underlayment were glued to-
gether with asphalt mastic in one easy operation.
A stronger glue or an underlayment with less
tendency to warp along the edges when wet by
mastic would have improved this installation.
Floor No. 2 was more resilient and comfortable to
walk on than the first test floor, and there were
ne spongy areas or soft spots.

Two large holes were cut in floor No. 2 to de-
termine its repairability. Tach layer of material
was stepped down 3 inches to give the overlying
layer a solid bearing around its perimeter {fig. 2).
The patch was successful, but because of loeal
warpage in the hardboard, the layers of materials
tended to delaminate.

On the day after the asphalt tile had been placed
on floor No. 2, a raised line appeared along one
edge of the slab, indicating that the bond betwoeen
the hardbeard and the pressed paperboard had
broken. Weights were applied to the joint in an
offort to reglue the two lavers. After soeveral at-

tempts had failed, a number of the asphalt tiles
were removed, and additional mastic was applied.
Weights were then reapplied, but when these
were removed several days later, it was discov-
cred that the hardboard had warped again. The
curled edge was finally held down by wood screws
spaced 8 inches on center along the edge of the
hardboard.

Floor No. 3. —Floar No. 3 was installed during
July 1963 and examined periodically during the
next 9 years. This floor was easy to install, but
nonetheless required more time than floor No. 2.
The tile was not applied immediately so that the
hardboard underlayment could be observed for
a time. After a few days, the hardboard that had
been fastened to the pressed fiberboard with
mastic began to curl up at the edges. Part of the
hardboard was then removed, cut into 2-foot by
2-foot shects, and relaid. Contrary to expecta-
tions, the warpage of the hardboard was more
severe with the 2-by-2 sheets than with the 4-by-8
sheets.

The 2-by-2 bardboard sheets were then fastened
to the subfloor with one Ya-inch wood screw in
cach corner. Although the pressed fiberboard did
not  have much serew-holding  strength, when

2 /8 ASPHALY TILE

/

/]

1/4" HARDBOARD

ST T
[ TTTZ

£

I~ 1/2" PRESSED PAPERBOARD

£

POLYETHYLENE VAPOR
BARRIER

Froee o,

. .
-Hiemdawn pattern used for patching slab foors made from wood nnd wood

products,




screws were placed every foot around the edge
of & 4-by-8 sheet of hardboard, and two screws
spaced at third points along the longitudinal
center line, buckling was prevented and a desir-
able floor deck was maintained.

This deck provided the most comfortable and
stable instaliation, and it did not show any de-
fects after the asphalt tile had been laid. Recently
developed structural adhesives may be far su-
perior to the mastic and screw methods of fasten-
ing used in this installation.

Discussion

The instaliation of all three flooring systems
was satisfactory, but all could have been im-
proved. Using new adhesives to join the materials
would undoubtedly have improved all these instal-
lations; nevertheless, the need for two layers
of base materials {subfloor and underlayment)
proved to be the most expensive construction
feature, both in labor and materizls, and caused
most of the instatlation difficulties.

Two layers of base materials were used be-
cause continuity across the joints between ad-
jacent sheets was difficult to maintain with only
a single layer of base material. One solution would
be to install a single sheet of material large enough
to cover the entire floor area. Although this so-
lutien would probably be impractical if it required
rigid units of excessive size, a single sheet could
be built up in place by pouring an organie slab of
some material such as polyurethane foam, or by
the tongue-and-groove assembly of factory-built
materials. The use of tapes, structural adhesives,
or both might make the installation of a single
layer of base material possible.

A MOISTURE PROTECTION
SYSTEM FOR FLOORS
MADE FROM WOOD AND
WOOD PRODUCTS

Procedure

The study examined one method of isolating
the wood and wood-product floors from mois-
ture, thereby making them unsuitable for the
growth of decay-causing organisms and insects.
Moisture migration was slowed in two ways:
{1} By diverting water from the structure and
{(2) by placing two or more moisture barriers
below the flooring materials.

Moisture was diverted from the floors by slop-

ing the grade away from the strucfures on all
sides, and by installing a diversion ditchk around
the structures to collect surface water and to
carry it away from the floors. Both the diversion
ditch and the sloping grade created an area of
low soil-moisture pressure that caused soil mois-
tore te migrate away {rom the floors.

The barriers to moisture migration were two
polyethylene films that were placed under the
wood slabs and separated by a layer of soil. Two
barriers were used because of the danger of me-
chanical damage to the film during or after in-
stallation. Unless both films had been dameged
at the same location. moisture that passed the
first fitm would have to travel befween barriers
for some distance before passing through the
second film.

The layver of soil between the polyethylene
films served several purposes: {1} It protected
the first moisture barrier while the base for the
floor was being leveled and prepared, {2) it served
as a medium that could be leveled to form a base
for the ficor, and {3} it provided another medium
through which soil moisture had to travel as it
moved toward the test flocrs. If the bottom
vapor barrier should leak, the seil would serve
as a sink [or moisture during periods of high
soil moisture, and by using coarse sand as {ill
material, movemoent of moisture through this
area by capillary forces could be nearly elim-
inated.

The bottom vapor barrier was placed over the
subgrade, then a 2- to d-inch layer of earthfili
was spread over the vapor barrier. Next, the
soll was screeded level, creating a level surface
for installing the test floors. For termite protec-
tion. a chemical solution of an ellective insecti-
cide can be applied to the fill material, but no
such precautions were taken in this installation.

The earthfill was leveled by using conventional
concrete-screeding techniques. Though this fill
was not packed or tamped, an optional step
would have been to roll or compact the carthfill
and then screed for (inal leveling. Electric heat-
ing cables capable of delivering from 5 to 10
watts per square foot were ingtalled on top of
the screeded soil as a heat source for evaparating
excess moisture between films. This low-wattage

iSep "Subterrancan Termites: Their Prevenbion and

Conerol in Buildings,” U.S. Deparvimont of Agriculture
Home and Garden Bulletin Moo 64, availabie for 20 cents

from the Superintendent of Documents, 7.8, Government
Printing Office, Washington, 10,00, 20062,
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cable was sunk about one-quarter of an inch
into the earthifiil,

The second plastic film was placed over the
leveled earth and the heating cable.

The total floor arca was divided into three
10- by 20-foot sections. A 4- by 20-foct nontest
section at each end of the structure provided
similar conditions for all three test floors.

To determing moisture concentrations in floor-
ing materials, a resistance moisture meter was
used. Probes were placed in the subfloor {6 loca-
tions on each test floor ag shown in fig. 3} and
in the underlayment (6 locations on each test
floor as shown in fig. 3}. Two probes with wire
lcads attached to them were spaced 1 inch on
center in a small block of wood and buried in the
soil at 2 locations between the vapor barriers
and 1 location under both vapor barriers on each
test floor {{ig. 3). These were used as the sens-
ing elements under and between the plastic films.
Probes were driven into the subfloor and into
the underlayment for moisture measurement in
these materials.

Observations

After the subgrade had been prepared and be-
fore the floor struclture was installed, condensa-

tion appeared on the bottom side of the top vapor
barrier. The electric heating cable was plugged
in te determine its effect on the polyethylene
vapor barrier and on moisture cvaporation, Heat
from the cable caused cxpansion and localized
warpage in the vapor barrier. The warpage pat-
tern was about three-eighths of an inch wide.

The heat evaporated the moisture from the
vapor barrier in a belt about 2 inches wide, hut
much condensation remained on the film between
cableg for several days, After about a week, the
condensation disappeared as rapidly as it had
appeared. It is possible that this moisturc re-
moval was the result of the direct cffects of the
heating cable, but it is also possible that an
unrecorded change in the atmospheric condilions,
possibly low atmospheric moisture, removed
the moisture. A third possibility is that the heat-
ing cable gradually evaporated moisture from the
bulk of the fili, and that once scil moisture was
helow the dew point, the condensation on the
{ilm began to evaporate. Furthermore, higher
temperatures caused by heat buildup in the earth-
fill would increase the moisture-carrying capacity
of the soil air, and thus allow the moisture Lo
evaporate,

Muoisture readings were begun on September 6,
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SCALE READINGS OF MOISTURE METER
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FIGURE 5. —Muofsture readings in soil and between vapar barriors,

1963, and taken at 2-week intervals until August
10, 1964, after which time periodic moisture
checks were made as indicated in figures 4 and 5
until August 1, 1972,

Figure 4 illustrates the relative moisture con-
tents of different materials in the test floors
during the period from September 6, 1963, to
August 1, 1972, Each point on the graph repre-
sents the average of six readings taken on a par-

6

ticular test floor. An exaet calibration of the
moisture meter has not been cstablished, but
soil-moisture contents of 8 to 12 percent are
comparable to meter readings ol 10 to 15.
Moisture concentration was genervally uni-
form, with only slight variations, Since the floor-
ing materials were very dry upon installation,
these readings indicate that the structural ma-
terials remained dry throughout the test period.
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FIGURE G.—0Ono- by ten-loor section of {loor removed Lo

permilt inspection ol materinds pnd tnkong of  soil

sumiples. Eogineer's leflt hand rests on earthiill for.
merdy between plastic filos.

Readings of soil moisture beLween the poly-
ethylone films {fig. 5} revealed no  significant
patterns. They fluctuated up and down bul did
not vary much from the initial readings. Some
mitially low readings increased slightly, and
all moisture contents were approximately  the
same at the end of the test period. The curve
for floor Ne. | {"under both vapor barriors™)
demonstrates that the moisture content of the
soil under the second polyethylene film remained
fairly constant throughout Lthe Lest poeriod, Meter

TABLE L.

reacdings of 35 to 40 are comparable to soil mois-
tures of 6 to 8 nereent.

On Aprid 21, 1367, a 1- by 10-foot section of
each test floor was removed {or inspection {{ig.
81. Soil samples were taken under each test floor
from between both polyethylene films and from
beneath the lower polyethylene lilm to determine
soil moisture. Each sample was sealed in plastic
and sent to a laboratory to be weighed and dried.
Table 1 shows the calculated percentage of mois-
ture on both a wet and a dry basis. On a wet
hasis. mcisture contents varied between 1.98
and 8.07 percent. On a dry basis, they varied
between 2.02 and 8.78 percent.

Laboratory determination of the moeistwre
content of the soil spechinens permitted detor-
mination of the relationship between the actual
seil meisture and instrument readings oblained
through probes in wood blocks, Probes for meas-
uring soit meisture under both layers of the poly-
ethylene film were available only under floor
No. L.

Table | also shows the moeter readings us they
corresponded Lo the actual soil moistures. Thoese
data do not indicate a close correlation between
soil moisLture and the meler readings. An accu-
rate calibration curve could nol be established
becouse of the limited data available, Howoever,
readings of 35 to 40 on the instrument are as-
sociated with soil mwoistures of 6 Lo 8 percent.

Discussion

The two polycthylene vapor barricrs under
the test Tloors and the -foot-deop diversion diteh
around the structure housing the test floors
provided an effective system for keeping the
moisture level of the wooden floor slabs at a low
level, Some soil probes consistently produced
high readings, but soil samples taken after 4
years of Lests rovealed that the soil benealh the

Meter readings and calerdated moisture contenis of soif samples

from various focations
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matsture cepdings
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structures was relatively dry, which indicated
that the probe was not calibrated in percentage
units and that there had never been a moisture
buildup under the films.

One problem with the test was that the perim-
eter ditch was so effective in diverting moisture
from the structure that the polyethylene films
were never subjected to severe moisture condi-
tions. The tests showed that the two vapor bar-
riers successfully served as barrviers to moisture
in low soli-meisture conditions and that they
could be used effectively with a diversion ditch
in relatively dry climates. Future tests should
be conducted under more severe moisture condi-
tions so that the vapor barriers can be evaluated
{or use in high-moisture climates,

ELEVATION STABILITY OF
THREE WOOD FLOORING
SYSTEMS

Procedure
To determing the original contour of the floor,
32 points were selected for measuremoent on each

Avgust 15, 1943
et 7

test floor (fig. 7). These points formed & lattice
of squares 27 inches on a side.

Elevation readings were made at the time of
installation to determine levelness, and additional
readings were taken at intervals during the fol-
lowing 3 years to detect any changes in the con-
tour of the floors. Five readings were taken at
each refercnce point, one on each aof the {ollowing
dates: August 15, 1963; September 12, 1963;
March 31, 1964; June 16. 1964; and March 15,
1965. Levelness of the floors was demonstrated
by plotting contour curves at 0.125-inch inter-
vals on the floor plans.

Obhservations

Floor No. 1.—The plot of the floor contours
taken on August 15, 1963 ({lig. 8}, showed a rela-
tively smooth pattern; the difference between
the high and the low points was 0.255 foot (0.66
inchl,

By September 12, 1963. settling had produced
greater uniformity in elevation. The maximum
variation in floor elevation was now 0.035 foot
{0.42 inch).

On March 31, 1964, the floor remained smooth
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TABLE 2.—Observed floor elevations, calculated variation of each point over test series, and caleulated
difference in floor elevation at each test for floor No. 1

Measured elevations {foot) on—

Variation in

Lacation .
coda? Aug. 15, Sept. 12, Mar. 31, June 14, Mar. 15, clevation

1963 1963 1964 1964 1965 Faat Inch
1Al 0.033 0.030 0.055 0.060 0.032 0.030 0.36
2 020 025 070 040 024 040 48
3 022 025 0325 040 026 D18 22
B 023 030 010 .CH0 012 040 48
el 0325 PR .. 095 [ 020 24
G 015 RUE 010 D40 034 030 35
7 008 010 005 024 .010 015 18

g o 0 0 ¥ 1] a 1]
1B1 0 .G3a 060 053 033 027 .32
2 015 020 030 .040 012 028 .34
3 055 023 025 040 0138 037 A4
o 030 030 033 093 030 025 30
& 028 032 {30 055 a2 027 32
G 020 25 025 035 026 015 18
0 . .- RIE1H 014 D26 .31
a8 Q05 025 025 020 -.008 033 40
1C1 035 035 050 060 0z 028 .34
2 028 380 AN 040 028 017 20
3 020 D23 Ril} 040 0324 020 84
d 020 020 030 A0 020 020 24
3 016 020 025 RiOTH 016 024 .29
G .01 015 .02d 040 014 024 30
7 [} {05 .01 D20 -.002 RV 26
jai Rl 010 A D32 =004 036 RN
1D1 K ne 045 330 AL 24 30
2 Rilil] Uls 030 39 012 031 i
3 018 020 040 i) 014 026 a1
1 125 A2 A 4185 016 0u9 47
] 324 028 Rize RIGTH] 024 031 37
& 027 L31 010 Rl 030 Q24 e
T 020 025 A03h 040 016 D24 .29
=1 Oow O1H 023 020 U0 017 .20

Highest . .. .. 065 035 K L0060 (34
Lowest ... ... [y V] 0 0 -.008 . N
1Yilference. . NI 035 D70 60 052

'See figure 7.

and comfortable. A high point at A2 accounted
for most floor elevation variation, which was
0.070 faot {0.84 inch}.

Readings on June 16, 1964, revealed a slight
increase in elevation at several points near the
center. HMowever, elevation remained satisfac-
torily uniform again and the preatest recorded
variation was 0.060 foot {0.72 inchl.

On March 15, 1965, maximum variation in floor
elevation was 0.042 foot (0.50 inch).

Comparison of the five contour plois of floor
No. 1 confirms that there was very little vertical
movement throughout the test period. Table 2
shows the elevation of each point on the five dif-
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ferent dates in the 3-year period. The maximum
variation cecurred at point A2, which varied from
0.070 foot (0.84 inch} to 0.020 foct (0.24 inch},
or a total of 0.050 foot {$.60 inch).

Flpor Np, 2.—0n August 15, 1963 (fig. 9), the
contours of floor No. 2 were relatively smooth,
but there were variations slightly less than those
found in floor No. 1. Maximum variation in ele-
vation was 0.032 foot {0.38 inch).

Readings on September 15, 1963, indicated that
the floor was slightly more level than it had been
at the time of the first reading, with a maximum
variation of 0.025 foot (0.30 inch).

There was a slightly greater variation in cleva-




TaBLE 3. —Observed floor elevations, calculated variation of each point cver test series, and calculated
difference in floor elevation ai each itest for floor No. 2

Measured elevations (foot) on—

Variation in

Location

code! Aug. 15,

1963

Sept. 12, Mar. 31,

1963 1964

June 18 elevation

1964 Inch

Mar, 15,
1965

Foot

2A1 0.005 ] 0.005
012 Rl 010
.020 020 cen
015 .010 005
020 D20 .010
.020 015 005
015 012 0

020 015 006

[v2 IS B QR S o Y ]

nd
o
s

.D15 015 025
010 00T 010
D20 020 020
010 010 005
065

010 0
D15 030

Highest . 020 50
Lowest -.005

Diflerence . . 023

055

'See figure 7.

tion in the March 81, 1964, readings of 0.055 foot
{0.66 inch}, but on Jfune 16, 1964, the varialion
dropped to 0.040 foot (0.48 inch}.

Readings on March 15, 1965, also revealed little
change in the floor contour, with elevation vari-
ations of 0.035 foot (0.42 inch).

The slight increase in elevation variation dur-
ing March 1964 could have resulted from the re-
duced traffic on the floor during the winter
months. The asphalt tile cement ecould have
loosened under these conditions and thus per-
mitted slight warpage in the flooring materials.

Table 3 shows the elevation for each peint on

-l005 e

{.033 0 0.033 0.40
020 002 018 22
020 018 004 .05
031 0086 026 a2l
.031 014 .021 .28
020 010 015 .18
020 -.012 032 38
D20 0 020 .24

020 . 020 24
020 . 0138 22
.030 . 026 a1
011 . 009 A1

.18

.30
1D

a0
.24
.25
.19
.22
.19
L4
.12

.36
A2
.40
.28
18
.24

five dates in the 3-year period. The maximum
variation occurred at peint D7, which varied [rom
0.088 foot (0.46 inch) to —0.013 foot {—0.16 inch},
or a total of 0.051 foot {0.62 inch).

Floor No. 3. —Initial readings on floor No. 3,
taken just affer installation, showed wvery little
variation in elevation. The contour lines were
spread far apart, indicating a very gentle slope.

On August 15, 1963 (fig. 10}, the maximum
variation in elevation was 0.060 foot (0.72 inch).
Readings made on September 12, 1963, were simi-
lar. Maximum variation was 0.055 foot (0.66 inch).
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TABLE 4.—Observed floor elevations, calculated variation of each point over test series, and calculated
difference in floor elevaiion at each test for floor No. 3

Measurved elevations {foot] on—

Variation in

Location
code! Augr. 15, Sept. 12,

1963 19R71 1964

Mar. 31,

elevation

June 16, Mar. 13,

1964 1965 Foot Inch

JAL 0.060 0.055 0.040
2 .038 035 020

3 .035 035 015

A 040 040 015
050 050 020

050 . 015

.055 W 020

050 . 010

030 028 .020
022 . 01y
032z . 0L
022 . 00z
024 . 005
35 . .010
132 . 010
042 . 015

D36 . 040
020 . 015
040 . D15
B30 . 156
5 . 025
A-10 . 023
416}

043

L0320
A5

LIRS
0
L8
ARD
30

Highesl 00
Lowest ... ..

60

Difference . .

1See lpure 7.

On March 31, 1964, the contour pattern had
not changed appreciably, but the variation in ele-
vation was down to 0.040 foot {0.48 inch).

Data taken on June 16, 1964, showed a high
point at Al. At this time, there were slightly
greater variations at the other points than in
previous readings. but point D3 remained the
low peint, and was lower than point Al by 0.080
foot (0.96 inch).

Readings taken on March 15. 1965, were again
very similar to previcus readings, and the max-
imum varialion was 0.067 foot {0.80 inch).

Floor No. 3 was very level, and there was scarce-

12

0.080 0.067 0.040 0.48
046 D49 .029 33
.040 047 032 .38
030 053 .038 46
.060 065 045 04
.051 B85 0580 .60
.051 . 035

055 . 045

025 N D23
.025 . 019
020 . 017
025 . .022
025 . 032
049 . 03z
035 . 029
039 .052 044

032 . 007
020 . 012
015 . 025
.031 . 014
031 . 018
J0a4) . A7
040 a5 020
040 0A° 018

R . 01h
R 007 08

020 . 020
r2hH .30 005
A0 0407 022
02 RIEN 017
A0 RIGE A1L9
Kike) 067

0

A7

Iy any change in the relative elevation of points
during the test period. Table 4 indicates the ele-
vation of each point on five different dates in
the 3-vear period. The maximum variation oc-
curred at point A6, which varied from 0.065
foot (0.78 inch} to 0.015 foot {0.18 inch), or a
total of 0.050 foot {0.60 inch}.

Discussion

All three floors remained smooth and comfort-
able to walk on. The measured differences in ele-
vation werc not noticeable to a person walking
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and were comparable to thosc that might be ox-
pected with regular concrete slabs.

At times. the three floors were exposed to con-
siderable traffic, but it did not seem to affect
the floors significantly. Although heavy items
were stored on these floors, there was hardly any
movement or settling. Most settling which did
oceur was uniform over the entirve floor arca.

CONCLUSIONS

L. The perimeter ditch around the structure
wag effective in carrving ground moisture away
and prevented a huildup of soil moisture undor
the structure.

2. Since there was never a significant buildup
of moisture under the polyethyvlene films., the
truc effectivencss of the filims could not be oval-
uated.

3. Throughout most of the test period. there
was a slightly greater moisture content imme-
diately under the polyethyience films than be-
tween them. which indicated that the plastic
film wag maintaining a moisture gradient be-
tween the seil and the flooring materials.

4. Meter readings in all Hlooring materials were

tower than the moeter readings made either he-
tween the films or under them: however, since
the instrument was calibrated in wood but not
in the other materials tested, this comparison
was not quantitatively very meaningful.

5. Floors were easy to install, and there were
no significant problems in leveling when the soil
between the polyethylenc films had been screeded
according to conventional practices used in lov-
eling conerete. Some variation in floor level eould
have been the result of rocks or wood hlocks hav-
ing been mixed into the soil between the plastic
films. which would have prevented uniform set-
tling. Compacting the soil would have reduced
uneven settling, and it would have revealed lacge
rocks or other solid materials, which then could
have heen removed. A series of tests should be
conducte-! to determine the effect of compacting
the soil an settling.

6. Floors were resilient and comfortable to
walk on, Other scientists and associates, as well
as casual visitors, judged them superior to con-
ventional concrete floors.

7. Materials costs lor these floors woere about
the same as those for a concrete floor. Varia-
ton of prices in different geographical repions
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would affect the relative cost. All prices should
be checked at each building location.

8. Asphalt mastic was not satisfactory for
joining hardhoard to other subfloors. Additional
tests should be conducted to determine the ap-
plicability of construction adhesives to join these
flooring materials.

9. The accidental wetting of floors on several
unrecorded occasions was not apparent in the

U5 COVERNMEMNT PRINTING OFFICE 1%76 ©.-322-917

recorded moisture of the flooring materials. Fu-
ture studies should investigate the effect
of frequent flooding with cleaning water.

10. Patching floors constructed of wood ma-
terials was simple, and the resulting finish was
neat. There was some problem with the strength
of the mastic; a stronger construction adhesive
should be tried.







