
INTRODUCTION

Over the past few years, FERIC has undertaken measure-
ments of the drawbar pull requirements of site preparation
implements currently used in eastern Canada, as well as the
manner in which these forces are affected by site conditions
and equipment configuration. This Field Note deals with
measurements carried out on four configurations of drag
scarifiers (anchor chains, and barrels and chains) (Figure
1). The methodology used to measure the drawbar pull
requirements was described by Cormier (1993).

DESCRIPTION OF THE EQUIPMENT
AND STUDY AREAS

Table 1 describes, for each study area, the drags that were
evaluated and the prime movers that were used. The bar-
rels used in the barrels and chains setups at Valleyfield,
Thunder Bay and Nipigon had overall lengths and widths,
respectively, of 120 and 60 cm, 120 and 60 cm, and 90 and
90 cm for the first series of barrels and 90 and 30 cm, 60
and 40 cm, and 120 and 60 cm for the second series. A
setup of three 7.4-m-long anchor chains (each with 29
links), equipped with 6-cm-diameter spikes, was used at
Amos.

The soils and site conditions (Table 2) were relatively ho-
mogeneous within the study areas, except at Valleyfield,
where the coverage by slash piles left after harvesting was
highly variable. This variability within a single site pro-
vided the opportunity to evaluate the influence of harvest
residues on the drawbar pull requirement.
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DRAWBAR PULL REQUIREMENTS
OF FOUR DRAG SCARIFIERS

Figure 1. Drawbar pull test of barrels and chains
at Thunder Bay.
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Table 1. Descriptions of the drags and their prime
movers
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DRAWBAR PULL REQUIREMENT

The average drawbar pull requirement for the drags was
directly related to their weight (Table 3). In general, the
average requirement was 75 to 80% of the weight of the
barrels and chains. The soil texture and the amount of slash
were also factors that explained part of the variation ob-
served for the various configurations. On the Valleyfield
site, the variation in slash conditions was sufficient to test
their influence on the drawbar pull requirement and to cal-
culate a relationship (Figure 2).

For the spiked anchor chains used at Amos, the average
force observed amounted to more than 90% of the weight
of the drags. Despite having a lower weight than the bar-
rels and chains, the high frictional surface of the anchor
chains and the clay soil texture both contributed to produc-
ing a drawbar pull requirement similar to that observed for
the two-row barrels and chains setups at Valleyfield and
Thunder Bay.

a The maximum horizontal force corresponds to the mean value of
all the maximums observed for each plot.

b Power (kW) = Force (kN) × Speed (m/s).

29.3 1.32 38.7 22.2 Amos

79.9 0.96 131.9 83.2 Nipigon

18.6 0.78 66.4 23.8 Thunder Bay

20.0 0.87 47.5 23.0 Valleyfield

Maximuma

(kN)
Average

(kN)

Net drawbar
powerb

(kW)

Speed
(m/s)

Horizontal forceStudy area

Table 3. Drawbar pull requirements

Figure 2. Relationship between percentage slash cover
 and the mean horizontal force for the barrels

 and chains combination at Valleyfield.

CONCLUSIONS

The drawbar pull requirement of drags is directly related
to their weight and, to a lesser extent, to the soil texture
and the slash cover. Drags tend to accumulate slash, which
results in a direct relationship between the drawbar force
and slash cover.
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Table 2. Soil and site conditions
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