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ABSTRACT

Floors are sometimes built that are considered too limber or bouncy by 

the occupants of a house. This report provides some test data that may 

be of assistance in deciding what means to use in increasing the stiff-

ness of these floors by introducing partial composite action between the 

subfloor and the floor joists. The elastomeric adhesives are introduced 

as "fillet welds" at the junction of the subflooring with the joists.
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IMPROVING ALREADY-BUILT LIMBER FLOORS 

WITH ELASTOMERIC ADHESIVES

by

S.B. Bellosillo

INTRODUCTION

This is a report on an ad hoc test program to investigate 

the use of an elastomeric adhesive as a corrective treatment to improve 

the stiffness V f  already-built floors. The crash program in the early 

70’s to increase the quantity of housing brought about numerous com-

plaints associated with limber floors resulting from the combined effects 

of using reduced joist sections (brought about by changes in the 

grading rules) and thinner plywood subfloors, and the absence of joist 

bridging.
The primary objective of the short exercise was to determine 

the shear strength that can be expected from one of the commercially 

available elastomeric adhesives on the market when used as a fillet weld 

at the inside corners of the joist-subfloor junction. This was compared 

to conventional nail-gluing and to an improved version of the elasto-

meric fillet weld using a wood molding.

MATERIALS AND SPECIMEN FABRICATION

Eight dry 31 mm x 89 mm (2" x 4") spruce joists 1 219 mm (48") 

long were laid on edge across two support beams at 300 mm (12") center- 

to-center spacing. On top of the joists a layer of casein adhesive was 

rolled over their entire lengths. On top of another pair, a bead of 

elastomeric adhesive was applied over their entire lengths.
A full sheet of 16 mm (5/8") sheathing grade Douglas-fir plywood was laid 

across the eight joists (with 133 mm O .25"J overhangs) with the grain 
direction of its face plies perpendicular to the joists. The plywood was 

nailed with 50 mm (2") scaffold nails at 300 mm (12") centers to all 

eight joists as in a house subfloor. A full length bead of elastomeric
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adhesive was deposited into each corner at the subfloor/joist interface 

for those four joists that were only nailed. Additionally, for two of 

these joists, 19 mm x 19 mm (3/4" x 3/4") triangular wood moldings were 

pressed and nailed into the corners so as to be bonded to both the sub- 

floor and the joists.

Summing up, a sample floor made up of a full sheet of 16 mm 

(5/8") Douglas-fir plywood sheathing nailed to eight 31 mm x 89 mm 

(2" x 4") dry spruce joists had the following additional fastening 

treatment applied to each pair of joists:

(1) two joists (E-F) had elastomeric fillet welds at their inside 

corners;

(2) two joists (E-Fw) had elastomeric fillets at their inside 

corners squeezed flat by triangular wood moldings;

(3) two joists (E) were glued with elastomeric adhesive at their 

interface with the plywood sheathing;

(4) two joists (C) were glued with casein adhesive at their inter-

face with the plywood sheathing.

Nails were removed from the floor when the adhesives had set.

The floor was stored in a room regulated to keep wood at an equilibrium 

moisture content of 12?o. The sample floor was then cut up into eight 

T-beams, as illustrated in Figure 1. Four shear specimens were cut 

from random locations from each T-beam and trimmed to the dimensions shown 

in Figure 2.

TEST PROCEDURE

Shear strength was determined using the test procedures of 

ASTM D905 "Standard Test Method for Strength Properties of Adhesive Bonds 

in Shear by Compression Loading". Tests were conducted in an Instron 

testing machine using an ASTM shear tool (used for wood shear blocks) 

without the offset between the inner edge of the supporting surface and 

the plane on which the failure occurs. Only maximum failure loads were 

observed. The loading rate was 6.35 x 10“  ̂mm/s (0.015 in./min.).



RESULTS AND OBSERVATIONS

Maximum shear strength values from tests are tabulated in 

Table 1. The shear strength is reported on a unit length basis. Two 

specimens were culled because of the presence of nails fastening the 

triangular wood molding.

The independent elastomeric fillet welds (E-F) gave the 

poorest performance of all four treatments. Figure 3 shows a graphical 

representation of the range and mean of shear strengths for the four 

treatments. Compared to the conventional field-glued (E) joint the 

fillet welds (E-F) were only 58 percent as strong. This is because their 

shear resistance is provided mainly by the fillets formed by the adhesive 

at the inside corners of the assembly. The addition of the triangular 

wood molding (E-Fw) provided a better load transfer medium from plywood to 

the lumber joist and allowed the adhesive to perform its shear function 

more efficiently. Since either leg of the wood fillet is half the width 

of the joist, the two fillets on each side of the joist represent a 

similar shear area as the conventional field-glued (E) floor.

Figure 3 also shows the better performance of the elastomeric 

fillet welds with triangular wood moldings (E-Fw) compared to the 

elastomeric field-glued (E) joints. These had a smaller variability 

because the moldings were more compliant than the 16 mm plywood and 

formed more uniform and thinner gluelines.

Elastomeric adhesive joints still fall short of the strength 

of conventional structural adhesives like casein, but their virtue is in 

their ability to absorb small dimensional changes in the gluing surfaces. 

Observations of the foamy characteristic of this elastomeric adhesive, 

showing formation of air pockets, explains this phenomenon. The 

porosity of this adhesive has been identified in an earlier study to 

be responsible for cohesion failures at relatively low loads.^ It was 

similarly found, however, to be fairly insensitive to the influence of

^Gaudert, P. 1972. The acceptability of elastomeric adhesives for resi-
dential floors. Eastern Forest Products Laboratory. Internal Report OP-45. 
Canadian Forestry Service.
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a wide range of temperature and moisture conditions in the substrates. 

CONCLUSION AND RECOMMENDATION

The independent elastomeric fillet weld (E-F) can only 

generate about 58% of the shear strength of field-glued (E) joints.

By squeezing the elastomeric fillet in with a triangular wood molding 

nailed to the inside corners of the joist, the fillet thus formed (E-Fw) 

can be made as strong as the field-glued treatment. This latter treat-

ment may be a good corrective treatment for an already-built floor.

Elastomeric adhesives, by their structure, may not supplant 

the traditional adhesives, like casein in wood composites. But for the 

same reason, they are suitable for joining plywood to wood under quite 

adverse conditions.

This brief study did not include obtaining load-slip data and 

one cannot exbrapolate as to the effectiveness of these joints in 

stiffening floors. The relative stiffness will likely parallel the 

relative strengths found here. Future work should examine load-slip 

data as well as additional means by which a floor, found to be too 

limber, may be stiffened economically.
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38 mm X 89 mm
(2" x 4") 

Spruce joist

Figure 2. Shear specimen dimensions.
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Figure 3. Means and ranges of shear strength.
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Table 1. Maximum Shear Strength Newtons/mm (lbs./in.) length of joist

Elastomeric - Glued Assemblies**

Casein-Glued
Assemblies
(C)

Specimen 
No.

Fillet weld on 
2 sides of joist 
(EF)

Fillet on 2 sides 
w /a wood molding 
(EFw)

Bead applied 
at interface 
(E)

1 27.06 (154) 50.96 (291) 74.48 (425) 106.48 (608)

2 29.33 (168) _* 42.47 (242) 84.50 (482)

3 26.09 (149) 60.77 (347) 36.78 (210) 57.44 (328J

4 26.62 (152) 49.38 (282) 32.14 (184) 69.53 (397)

5 16.90 ( 96) 64.10 (366) 40.80 (233) 59.54 (340)

6 25.74 (147) 36.78 (210) 41.15 (235) 112.34 (642)

7 26.01 (148) 66.55 (380) 48.33 (276) 67.95 (388)

8 25.66 (146) _* 35.73 (204) 83.19 (475)

Mean 25.43 (145) 54.76 (312) 43.98 (251) 80.12 (458)
Stand. Dev. 3.64 (20.8) 11.22 (64.0) 13.24 (75.6) 20.56 (117.4)
C.O.V. {%) 14.3 20.5 30.1 25.7

* Culled because of finishing nails in joint.
** Elastomeric adhesive used was PL 400 manufactured by B.F. Goodrich.


