CCMTA Load Security Research Project

Report # 3

SLIPPAGE TESTS WITH
ANTI-SKID MATS

CCMTA » CCATM

CANADIAN COUNCIL OF MOTOR TRANSPORT ADMINISTRATORS )
CONSEIL CANADIEN DES ADMINISTRATEURS EN TRANSPORT MOTORISE




CCMTA Load Security Research Project

Report # 3

SLIPPAGE TESTS WITH
ANTI-SKID MATS

Prepared for

Canadian Council of Motor Transport Administrators
Load Security Research Management Committee

By
E. Heidersdorf E. Hay
FERIC NISYMCO Inc.
580 Saint-Jean Bivd. 22 Stephenson Ave.
Pointe-Claire, Quebec Dollard des Ormeaux, Quebec
H9R 3J9 H9A 2V9

April 1997



Disclaimer

This report is one of a series commissioned by the sponsors of the CCMTA Load Security
Research Project. Readers are cautioned on the use of the data and the conclusions drawn
from this particular aspect of the research program as this report is only one of a series
related to this multi-faceted issue. The report and the results are not intended to be used in
any way as a basis for establishing civil liability.

The material presented in this text was carefully researched and presented. However, no
warranty expressed or implied is made on the accuracy of the contents or their extraction
from reference to publications; nor shall the fact of distribution constitute responsibility by
CCMTA or any of the sponsors, researchers or contributors for omissions, errors or possible
misrepresentation that may result from use or interpretation of the material contained herein.

©1997 Canadian Council of Motor Transport Administrators/
Conseil canadien des administrateurs en transport motorisé

ISBN 0-921795-31-9

Canadian Council of Motor Transport Administrators
2323 St. Laurent Blvd.

Ottawa, Ontario

K1G 4J8

Telephone: (613) 736-1003
Fax: (613) 736-1395

E-mail: ccmta-secretariat@ccmta.ca
Internet Web site: www.ccmta.ca




North American Cargo Securement Standard

CCMTA is serving to coordinate the development of a revised North American Cargo
Securement Standard. To this end the research results in this report are being reviewed and
discussed by interested stakeholders throughout North America.

Those readers interested in participating in the development of the North American
Cargo Securement Standard through 1997 are invited to visit the project Web site at
www.ab.org/ccmta/ccmta.html to secure additional project information.
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Background

In 1993, the Canadian Council of Motor Transport Administrators formed a load security research
management committee to address the lack of a sound technical basis for the existing rules. Based
on an extensive consultation, the Ontario Ministry of Transportation prepared a report on the types
of testing that would be required to fill in this knowledge gap. The results could then be used as the
basis for a new national standard on load security.

The extensive body of research necessary to meet the committee's objectives was divided up among
various research agencies. The Forest Engineering Research Institute of Canada (FERIC) was con-
tracted by the Ministére des Transports du Québec to perform the portion of the tests that related to
the security of dressed lumber. Nisymco Inc. was subcontracted by FERIC to assist in the research.
The results of this research were documented in the contract report "Dressed Lumber Tiedown
Tests" (Hay et al. 1996).

One of the principal conclusions of the latter report was that friction along the surfaces of contact
between the load and its supports appears to be the main factor that affects load security. As a re-
sult, the research team extended the tiedown test program to conduct limited tests with rubber anti-
skid mats designed to increase the coefficient of friction under the load. This report summarizes
these supplementary tests.

Test Equipment and Methodology

The tests evaluated the effects of two different rubber anti-skid mats on the load security in pitch
(along the longitudinal axis) of both dressed lumber and paper rolls. The anti-skid mats were fur-
nished by separate suppliers; one (mat A) was somewhat thicker and spongier than the other
(mat B). Samples are provided in the Appendix.

The test methodology in the pitch tests was as described in Hay et al. (1996). Spring-loaded probes
sensed the movement of the load, and inclinometers recorded the inclination angles of the trailer
deck. Figure 1 shows a typical example of the computer output of the results (dressed lumber, low
tension, mat A). The tests of load stability in pitch were conducted on a wood chip discharge table
at Daishowa Forest Products Limited's facilities in Quebec City (Figure 2). The table's hydraulic
system created shock loads at around 14°, 29° and 44° of inclination. As such, any slippage that
occurred around these angles may have been premature.
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Figure 1. Example of typical computer output.
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Tests with Dressed Lumber (single 8-ft bundle)

The dressed-lumber stability tests were conducted with a single strapped bundle of 8-ft softwood
lumber (approx. 995 1b) secured by a single overwrap-webbing tiedown under various levels of ten-
sion. The wood bundle sat on two square wooden skids (4 in. x 4 in.). The thicker anti-skid mat
(mat A) was wrapped around the skids (Figure 3) or cut strips of mat were fitted underneath and
above the skids (Figure 4). The results presented in Table 1 are those when strips of mat were used,
but there was no difference in performance between the two techniques. Table 1 also provides com-
parative data for the same load configuration tested without anti-skid mats (from Hay et al. 1996).
No tests were performed with anti-skid mat B for this load configuration.

Figure 3. Anti-skid mat wrapped around a wooden skid. Note the motion sensor to the left.




Figure 4. Strips of anti-skid mat fitted above and below the skid.

Table 1. Pitch test with 8-ft lumber bundle

No anti-skid mat Anti-skid mat A
Tiedown Slip g-force Tiedown Slip g-force
tension angle at slip tension angle at slip
(Ib) (Ib)
Nominal tiedown tension
Zero 0 31° 0.52 0 30° 0.50
Low 240 31° 0.52 220 29° 0.48
220 26° 0.44
Medium 545 45° 0.71 500 45° 0.71

Under zero or low tiedown tension, the anti-skid mat provided no benefit, and the bundle actually
shifted at a slightly lower angle than with no mat. With the mat, load displacement did not occur as
a result of true slippage but instead resulted from the skids rolling over (Figure 5). The exact cause
of this is not certain, and the results are clouded by the fact that displacement occurred at or near an
angle where the tilt table's hydraulics imposed a shock on the system. One possibility is that the
skids sunk into the rubber under the weight of the load, thereby rounding the corners of the skids
and increasing their propensity to roll. This problem could be resolved by using wider, rectangular
skids or possibly by using the mats only on the upper surface of the skids, since there was never
any slippage between the skids and trailer deck in the earlier tiedown tests (Hay et al. 1996).




Figure 5. The skids rolled under zero or low tiedown tension.

At medium tiedown tension, which represents levels typical of normal onroad usage, the mat pro-
vided comparable results to those observed with no mat, though the slippage did appear somewhat
less sudden and of smaller magnitude. Without the mat, the bundles of wood slipped completely at
45°. In contrast, wood bundles on mats began slipping at 45° and continued slipping up to 54° but
in a series of small increments rather than a sudden slippage. This observation would need to be
verified through further testing. Again, slippage occurred at one of the table's "shock" angles,
which may have triggered premature movement.

Tests with Paper Rolls

Two paper rolls were furnished by Daishowa for pitch testing on different friction surfaces with no
tiedowns (Figure 6). The specifications of these rolls were:

Diameter Height Weight
Roll A 1.242 m 1.108 m 902 kg
Roll B 1.030 m 1.380 m 720 kg




Figure 6. Pitch tests with paper rolls. The chains on the paper roll served as a
safety measure, not as a tiedown.

The stability in pitch of both rolls was assessed while the rolls rested directly on the trailer's deck
(Transdeck® laminated-fiberboard surface coated with phenolic resin), on the thicker anti-skid mat
(mat A) and on the thinner anti-skid mat (mat B) (Figure 7). The comparative results are presented
in Table 2.
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Figure 7. Paper roll A on the thicker anti-skid mat. Note the motion sensor
in the foreground.

Table 2. Pitch test with paper rolls

Transdeck® Mat A Mat B
Slip angle g-force Slip angle g-force Slip angle g-force
at slip at slip at slip
Roll A 28° 0.47 39¢° 0.63 37° 0.60
Roll B 30° 0.50 3208 0.53 30° 0.50

2 Movement resulted from an initial minor slip followed by tipping of the roll.

Both anti-skid mats appeared to provide a significant benefit in preventing slippage, especially
under paper roll A which had a larger contact area. Of the two, the thicker mat (mat A) performed
somewhat better. Again, the results should be viewed with caution as slippage in several tests
occurred at or near a "shock" angle. Furthermore, mat B showed obvious signs of damage after a
single test (permanently deformed mat, signs of friction burns due to load slippage), which rendered
the mat unsuitable for further use. On the other hand, mat A showed no signs of deformation or

breakage after load slippage.




Conclusions

The mats provided no benefit in securing a single bundle of 8-foot lumber resting on wooden skids.
This result is not surprising, since earlier testing (Hay et al. 1996) had demonstrated that such a
load configuration was secure under medium or high tiedown tension. However, the same tests also
demonstrated that securing a load on icy surfaces (simulated using Teflon® surfaces on the skids)
was very problematic. Anti-skid mats may provide some benefit under such conditions, thus further
tests are warranted. The effect of changing the skid dimensions in conjunction with the use of anti-
skid mats should also be investigated.

The mats did provide significant benefits in preventing slippage of paper rolls resting directly on
the trailer deck. It should be noted that the reference deck surface (Transdeck®) exhibits relatively
good anti-slip properties (Billing 1996), and thus the anti-skid mats may provide an even greater
advantage under more critical (e.g., icy, wet) conditions. This subject warrants further study.

The reader is cautioned that the study results are based on very limited testing and, as such, should
only be considered as indicators of performance. Moreover, the potential influence of the shocks
created by the test equipment suggests additional caution. Nevertheless, the use of anti-skid mats to
improve load security appears to hold enough potential to warrant further investigation. Other fac-
tors to consider include the type of anti-skid mat and its relative properties, the mat's working life,
and changes in mat properties over time and as a result of usage.
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