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On July 15 and 16, 2000, the writer, assisted by Rick Fellows, technician,
conducted a total of 14 tests on 4 fi by 8 ft steel stud-framed assemblies. Most of these
used Aerosmith pins to attach the sheathing to the framing, Two used recommended
screws for attachment. This is a report of the results of the tests.

The writer has an arrangement to use the testing facilities of APA - The Engineered
Wood Association on a cost-reimbursement basis. Use of the APA facility is not to be
construed as an endorsement by APA of the test procedure or the results.

Test Equipment
The tests were conducted using a vacuum box capable of drawing a vacuum

resulting in several hundred pounds per square foot of atmospheric pressure on the test
specimen (see Figure 1). A water manometer and a gage reading to pounds per square foot
were used to measure pressure differences. Typically, the rate at which the vacuum is
drawn is relatively slow. For example, to reach say 60 Ib per square foot may take one to
three minutes.

The tests were intended to satisfy the requirements of ASTM E 330 - Standard Test
Method for Structural Performance of Exterior Windows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference. This standard does not specify the loading rate. It
does specify the length of time that the maximum test load must be held before being
released. That time period is 10 seconds. The implication is that the loading rate is very
high - say a few seconds to reach the test load. The failure of these mechanical
connections takes time; therefore, the shorter the loading time - the greater will be the
total load.

PLEASE NOTE: Because the loading rate in these tests was necessarily slow, the
total loads were lower than they might have been with a higher loading rate. This should
be considered when comparing these results with tests made using other equipment.

The applicable requirements of ASTM E 330 were followed. A water manometer
and an electronic pressure gage were both used to monitor the vacuum in the chamber
below the test assembly. The data from the pressure gage was fed directly to a computer
for recording.



Materials
Studs and Track
The steel studs were supplied by Steeler, Inc. from their facility in Seattle.
Thicknesses of the studs and tracks averaged as follows. Note: Thickness measurements
include both base metal and coating.
20 gage stud and track measured 0.034 inches.
Stud, 3508125-33  Track 350T125-33
18 gage stud and track measured 0.045 inches.
Stud, 3508125-43  Track 350T125-43
16 gage stud and track measured 0.054 inches.
Stud, 3508125-54  Track 350T125-54

Studs were 8 ft in length and had four punchouts along their length on about 21
inch centers. Tracks were 4 ft long.

Studs were spaced at 24 inches (nominal) on center and the tracks fastened to
studs on both sides with self-drilling sheet metal screws.

Sheathing :

All sheathing had a nominal thickness of */;-inch. The gypsum sheathing was
identified as conforming to ASTM C79. The Dens-Glass® Gold Firestop® TypeX is
manufactured by Georgia Pacific Corporation.

Fasteners
Hardened steel pins were 0.110 bugle head by 1Y/, inch length manufactured by

Aerosmith. Screws were No. 6 Type S-12%2 1Y, inch bugle head.

Panel Assembly

Studs and tracks were assembled by Aerosmith personnel and observed by the
writer. The sheathing panels were also fastened by Aeromith personnel with observation
by the writer.

To minimize air leakage, 4 mil polyethylene was placed over the studs and a latex
sealant placed on the sheathing where a fastener would be located. The sheathing was
carefully laid over the polyethylene and the fasteners driven. The panels were tested
immediately. The sealant was not cured prior to testing.

Testing Procedure

The panels were placed on the open top of the vacuum box and supported through
the punchouts by 1.25 inch square steel bars which were supported by the sides of the
vacuum box. Thus flexure of the studs was kept to a minimum. The polyethylene was
taped to the top surface of the vacuum box frame. (see Figure 2) The vacuum was drawn
from the interior of the box, causing atmospheric pressure to act on the inside surface of



the sheathing - simulating suction on an exterior wall of a building. Three load levels were
used - 4 inches of water, 8 inches and 12 inches. These levels were held for 10 seconds as
specified in ASTM E330. Then, the fourth (and last) cycle was carried to failure. In most
cases, failure occurred during the loading to the 12 inch cycle. (see Figure 3)

Result i Di .

Results are given in Table 1. Because of differing fastener spacings, the force per
fastener is a better measure of fastener performance. Table 2 is a tabulation of maximum
load per fastener. This is based on the assumption that away from the panel ends each
fastener resists the pressure on an area equal to the fastener spacing atong the center stud
by two feet (the stud spacing). This may not be precisely correct but it is satisfactory for
comparisons.

The loads per fastener obtained for the pins and screws are tabulated in Table 3.
As shown in the table, the average pin load exceeded the screw value obtained from single
tests, for both Dens-Glass® Gold and gypsum sheathing,

In none of the 14 tests did any fastener (screw or pin) withdraw from the studs. In
every test the fastener head pulled into and through the sheathing.

No fasteners or sheathing failed at edge studs. Some failed at tracks, but this did
not appear to have a significant effect on the loads carried by the panel. Because no
fasteners pulled from any studs, there was no significant difference in loads between 20
gage and heavier studs. (Table 4)

There were no splits or other failures in any of the sheathing. After each test the
panel surface was examined. The only failure was where the head of the fastener pulled
into and through the sheathing. (see Figure 4)

Conclusions

1. No fasteners pulled from studs. Therefore, loads are limited by heads pulling
into and through the sheathing for stud and tracks of 20 gage and heavier.

2. The Aecrosmith pins have loads in both Dens-Glass® Gold and gypsum
sheathing in excess of the loads for screws and can therefore be used at the same spacings.

! Dens-Glass® Gold Firestop® are registered trademarks of Georgia-Pacific Corporation
2 5-12% is a registered trademark of ITW/Buildex

i

Daniel H. Brown, P.E,, S.E.
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