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Abstract: Stability of cable yarding with self-propelled carriage was discussed by theoretical tension calculation
and field test. To verify usefulness of theoretical stability evaluation of cable yarding operation, skyline tension
and stump anchoring force were measured and compared with theoretical calculation. As results, we know that
measured skyline tension was similar to theoretical calculated tension. From these results, overall stability of
cable logging operation could be evaluate. The stump anchoring force correlated closely with the stump
diameters. The inclination angles that the stumps show the maximum anchoring force were ranged 5-10 degrees.
It was conclude that the stumps have lost the function as an anchor when the inclinations was so large that they
could be observed.
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Figure 1. Installed location of cable yarding system in study
site.

Table 1. Conditions of forest stands in study site.

Study site Gwangreung experimental forest
Tree species Korean pine (pinus koraiensis)
Age class v
Mean DBH(cm) 25
Mean tree height (m) 16.5
Mean gradient (%) 19
Stands density(m’/ha) 120

Figure 2. Self-propelled carriage used in stability analysis of
cable yarding.
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Figure 3. Cable yarding with self-propelled carriage.
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Table 2. Specifications and condition of tested stumps for

measuring pull-out strength.

Species Nos. Tree age Stump  Ground gra-
P of trees (year)  diameter(cm) dient(deg.)
1 30 20.0 4.0
) 2 17 18.0 6.0
Pinus 3 25 202 15
koraiensis
4 30 23.0 4.0
5 25 17.8 4.0
A R ARl 9ol AR ok e 71

Figure 5. Measurements of pull-out strength for tree stump.

Figure 4. Load-cell and data acquisition system for measuring tension of wire rope.
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Figure 6. Geometric variables of single span cable yarding system used in theoretical tension calculation.

Table 3. Strength and unit weight of wire ropes.

Diameter

16 18 20 22 24 26 28 30

(mm) ST 8 10 12 14
W
Type
Skyline ton 3.9 6.1 8.7 1.8
A type(6*7) kg 0237 0370 0.533 0.725
Mainline ton 3.5 5.5 79 10.8
A type (6¥19) kg 0234 0364 0524 0.715

155 196 242 293 349 409 475 545
0947 120 148 179 214 250 290 333
14.1 178 220 266 31.7 372 432 495
0.934 1.18 146 1.77 210 247 286 329

*ST : strength of wire ropes, W: weight of wire ropes
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Figure 8. Changes of skyline tension for unloaded the
carriage.
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Figure 9. Load diagram of stump anchor.
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Figure 10. Relationship of stump anchoring strength and
cable tension.
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Figure 12. Relationship between diameters and anchoring
force of stumps.
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