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1- Primary transportation
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Figure 1. General view of studied skid-trail, the numbers refer to applied slope treatments on skid trail.
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Table 1. Analysis of variance for slope gradient in speed of grappled skidder at unloading condition.
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Significant F Mean of Degree of Sum of Source of
level square freedom square variation
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Slope

ol

0.240 150 36.047 i
Error
156 917.388 &
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s ) CE”” 23 b5 e D
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Figure 2. Comparison of speed in unloading condition for different slope classes.
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Table 2. The general linear model for effective parameters on time of loading for grappled skidder.

s 2 Sl e Kle 151 as Sl . .
&5-%;-.«.?:@4”« . JAJ& b3l a5 o oo in
Significant Mean of Degree of Sum of .
Source of variation
level square freedom square
0.001™ 4.685 0.042 5.000 0.200 Slope
V.?o-
0.005" 8.230 0.073 1.000 0.073 volume
Sldws
0.946 ™ 0.005 0.000 1.00 0.000 number
X
0.004" 3.639 0.032 5.000 0.1620 Slopex volume
sldmix s
0.289 " 1.252 0.011 5.000 0.056 Slopex number
>U;GXV.?=>-
0.517"™ 0.421 0.004 1.000 0.004 numberxVolume
>1J;5><r_>_;>-><;.,,_,;‘,
0.552 ™ 0.779 0.007 5.000 0.0360 slopexVolume x number
oLl
0.009 132.00 1.177 Error
5
155.000 1.795 Total

g DMl pde ™ a5 0 mlans 53 s pme M| * o ) o 53l e M
** Significant differences 0.01; * Significant differences 0.05; ™ Non-significant.
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Figure 3. Comparison of grappled speed in combine treatments including slope and volume of load
(S=slope, V= volume). S1=10-13%, S2=13-16%, S3=16-19%, S4=19-22%, S5=22-25%.
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Figure 4. Estimate and compare the unloaded, loaded and total time of skidding in different slope
categories for 100 m in length of skid-trail.
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Abstract
Background and objectives: Efficiency study of skidding equipment may bring a
good potential to recognize net production level of machines and their operational
costs per time unit, and also be a beacon for better allocating of skidding systems in
different terrain conditions over forested ecosystem. In the present study, the
efficiency of HSM904 grappled skidder is studied in a cut-to-length harvesting
system at district #2 (Arzafun) belonging to Mazandaran wood and paper company
forests.
Material and methods: We pre-delineated six slope treatments range from 10 to
28% with 3% interval on a skid-trail by 700-m in length, which was running
contrary to the slope (uphill skidding). Volume and number of log in each turn
were divided into two classes < 3.5 and > 3.5 m?, and up to 2 and more than 2 logs,
respectively.
Results: the results of continues time study on basis of 156 registered turn showed
that slope class (13-16%) had been significantly effects on skidder speed efficiency
in unloading condition, while the least of ones was recorded for slope class (22-
25%). Parallel to this, the results of general linear model test shows that the effect
of slope and volume of load were significant on skidder speed efficiency, while the
number neither of log was not significantly effect on machine efficiency at the
loading condition. The maximum and minimum speed of skidder were recorded for
slope class (10-13%) with up to 3.5 m*volume of log and slope class (19-28%) with
more than 3.5 m®volume of log per a turn, respectively.
Conclusion: This study suggested that using the HSM904 grappled skidder may be
economically justifiable on skid-trail slope of 25-28% due to decrease in the total
time of skidding, skidding distance and it’s less economically issues.

Keywords: Arzafun district, Cut-to-length system, Continues time study, Ground-based
skidding, Skidding direction
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