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THE PRODUCTIVITY OF KOLLER K300 YARDER
IN TURKISH FORESTRY

Forests have become more and more important sustainable sources in the world. Due
to the excessively demands for wood raw material, in the harvesting process, it is obligatory
to obtain of wood without to suffer losses in that perspective of qualitative and quantitative.

There are also two stages in the transportation of forest products. The first one is to
transport the products from the place where it was originally cut down to the main storage
area, better known as transportation of wood raw materials from forest compartment, the
second one is to transport the products from the stacked or main storage areas to trading
storage and factories.

This study on effects of time and other active factors on the forest transportation of
harvested wood raw materials from forest compartments by using Koller K300 skyline to-
ok place in Artvin district forests during the summer months. Work conditions of timber
logging by Koller K300 Skyline and their effects on productivity were investigated. For
this purpose, work conditions were studied in the harvesting areas. In addition, real times
of work phases, total travel time and lose time were determined by continuously time me-
asurement technique with chronometer. Data obtained from harvesting areas was statisti-
cally evaluated and the factors that effected, on total study time were determined.

Softwood timbers (Abies nordmanniana and Picea orientalis) were transported by
Koller K300 skyline towards uphill. Daily productivity of Koller K300 was determined as
36.184 m’/day for 280 m distance and 55 % skyline slope.

The results of the variable factors affecting the working time sections of Koller
K300 skyline systems shown in this study can be used in Artvin district or areas showing the
same characteristics. They can also be used for preparing annual production plans and skyline
working programs and for monitoring and controlling the plans when applied in the practise.
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Acucm. Caoik KAI'JIAP; npog. I'yayci AKAP — Kapaodenizvkuit mexuiynuii yn-m,
Typeuuuna

Buxopucranus Mmo0isibHOro JuHBoBOro odaagnanus "KOLLER K300"
B JiicoBomy rocnogapctpi Typeuunnn

3 KOXXHUM POKOM IOIUT Ha JIepeBUHY 3pocTae. Lle cTaBuTh HOBI, KIJIBKICHI Ta SIKICHI
BUMOTH JIO JTIICO3aroTiBEJIbHUX MPOIIECIB.

IcHye nBi cTymeHi TpaHCHOPTYBAaHHA JIICOBOI MPOAYKLIi: 3 JICOCIKM — Ha BEpXHii
CKJIaJl Ta 3 BEPXHBOTO CKJIAy /IO CIOKHMBayda. Y CTATTl JHOCTIKYEThCS €(DEKTUBHICTD BH-
KOPHUCTaHHS Ha TPAHCIIOPTYBAaHHI JEPEBUHU IO BEPXHHOTO CKIAAY MOOLTEHOTO JTUHBOBOTO
obmagnanas KOLLER K300 B nicax ApTBiHCBKOFO paITIOHy B NiTHIN vac. [{ns i€l metn y
HOJBOBUX YMOBaX BU3HAYaJIUCs pealibHI TPUBAJIOCTI €IEMEHTIB POOOYOro MUKy MOOIIb-
HOT'O JINHBOBOTO 00JIaJIHAHHs, IOBHUH Yac TPAaHCIOPTYBaHHSA 1 BTPaTH 4Yacy, BUKJIMKaHI
IPOCTOIOBAHHIM TEXHIYHOIO 3aco0y. Y NOJalbIIOMy BUKOHYBaBCS CTaTUCTMYHMN aHAai3
OTPUMaHUX PE3YJIbTATIB.

JlenHa npoyKTuBHICTE MOOLTEHOTO TMHBOBOTO 00agHanHss KOLLER K300 mig yac
TpchnopTyBaHHﬂ JEPEBUHH M'SIKHX l'IOpl,Z[ Ha BifacTaHb 280 M 3 yxunoM 55 % craHoBHIIa
36,184 M’/mens. OTpUMaHi CTATHCTHYHI JaHi MOXKYTh OYTH BHKOPHCTAHI JUTS CKJIAJAHHS
PIYHMX IUIaHIB, KOHTPOJIIO Ta MOHITOPUHTY POOOTH MOOIJIBHOTO JIMHBOBOT'O 001 HAHHS.

Knrouosi cioBa: mo0insHe muaBoBe obnagHanHgs KOLLER K300, mico3aroTiBis,
CTPIMKI CXWJIH, JIICOBE FOCMOAAPCTBO TypeuunHu.
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1. Introduction

The high demands for timber, terrain using of without planning, excepti-
onal legal regulations in the forest law and grazing caused to drawing of forests to
mountainous terrain, where applying of forestry activities are heavy and quite
costly. In steep terrain forestry, such complex condition of those areas planning of
work and the control of those is quite difficult.

Skylines usage, with the technological developments in the world, has be-
came more and more important because of difficulties in extraction of wood pro-
duction in the countries that have steep terrain conditions. In this stage, rationaliza-
tion efforts to extract wood raw material from stand decrease the cost of harvesting
operation. In timber extraction phase, the first step of timber transportation that is
called primer transport, using of skylines reduces the damages originated from har-
vesting operations (Caglar, Karaman, Acar, 2003).

In Turkey, about 27 percent (20.7 million hectare) of total area is covered
the forests and other wooded land. These areas' 48 percent are productive fo-
restland. Total productive forests have 1 032 740 659 m’ timber volume (Ministry
of Forestry, 2000). The total forestland, 99.9 % of which is belong to State.

Applying of skyline, short-medium-long distance, was started after end of
1970's in Turkey. The most favorable using areas of the skylines are mountainous
Eastern Black sea Region of Turkey (Aykut, Acar, Sentiirk, 1997). The sledge
skylines were used in the logging operations for the first time in Turkey. The sled-
ge skylines which were Wyssen, Baco and Hinteregger generally were used in East
Black Sea Region forests.

Artvin, a sample of steep terrain structure in Eastern Black-Sea Region,
was selected as a study area. Artvin forest district has total 1 343 074 hectare forest
lands. 82 percent of these areas are productive forest. In that forest area, Artvin re-
gion has 6.6 percent part of total Turkey forest areas. Average timber volume of
these areas is 93 m’ per hectare (Acar, Giimiis, 2000). In a study was found field
slope of these forest areas was ranged from 51 % to 75 % (Erdas, Acar, 1995).

By means of Koller K300 short distance cable crane, a study is made for three
different areas in Artvin. The productivity was determined as 5.151 m’/hour for 300 m
distance and 45 % slope, 6.270 m*/hour for 220 m distance and 64 % slope, and
6.256 m*/hour for 290 m distance and 40 % slope, respectively (Oztiirk, 1996). A
study was made by using Koller K300 in Austria, the productivity of skyline mainly
depends on distance, dragging from side and number of pieces. In this study, it was
stated that the productivity wasn't affected by volume of timbers (Erdas 1989).

The productivity of Koller K300 in a study conducted in Artvin was found
4.997 m*/hour for transportation of soft wood, 4.755 m’/hour for transportation of hard
wood and 6.88 ster/hours for transportation of fuel-wood (Eroglu, 1997). In Eastern
Black Sea Region of Turkey by using of Koller K300 short distance skyline hardwood
transported. The work productivity was obtained 12.19 m*/hour for 163 m. and 28 %
skyline slope (Aykut, Acar, Sentiirk, 1997). In another study, conducted in mountaino-
us Artvin region, softwood transported. The productivity was found 3.750 m’/hour for
250 m long distance by using Koller K300 skyline (Erdas, Acar, 1995).
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2. Material and Method

2.1. Material

This investigation was conducted in Artvin forest district located in Moun-
tainous Eastern Black Sea Region by means of Koller K300 short distance skyline.
The study area located in Ardanu¢ Directorate of State Forest Enterprise, Ka-
ranlikmese Forest District.

Koller K300 mobile skyline was imported in 1982 and this skyline com-
monly have been used in logging operation in Turkey. For this reason, working con-
ditions of Koller K300 skyline were examined and its productivity was determined.
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Figure 1. Logging Area and Koller  Figure 2. Geographic Information About Study
K300 Mobile skyline Area (Artvin)

Mobile yarders have winch drums, towers and other auxiliary equipment
mounted on wheeled or tracklaying chassis. A mobile yarder may be a trailer or
self propelled. The yarder equipment is often mounted on a tractor or a truck. A
cable crane for uphill yarding does not need a haul-back line if the slope is steeper
than approximately 20 %. The carriage returns from landing to logging area by
gravity (Samset 1985).

The Koller K 300 is mounted on the 3-point link of 50 kW farm-tractor (Fi-
gure 1). This machine is produced by an Austrian company. Tractor mounted Kol-
ler K300 forest skyline transports from the down to up sides. The mobile skylines
can be used in low sloped areas. The carriage goes down empty from uphill to
downhill in sloped areas due to gravity and comes back by means of engine power.
The transport distance is dependent on drum capacity and cable diameter.

Working conditions and establishment information belonging to study area
has given below Table 1 as briefly. With determination of working time data and
some effective factors productivity values were obtained for given condition.

Altimeter, camera, klizimeter, kronometer, compass, meter, and other auxi-
liary tools were used for this study. In addition, maps which is scaled 1/25000, ma-
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nagement plans, silviculture plan and data related harvest activities obtained from
the state forest district in study area.

Table 1. Working Conditions and Establishment Information of Koller K300 Skyline

(Caglar, 2002)

Working conditions and
establishment information

Koller K300

350

Field slope (%)

78

Height of skyline (m)

18

Slope of skyline (%)

55

Average dragging from side (m)

23

Hauling Distance

Hanging (m)

255

Suspending (m)

25

Transportation direction

From downhill to uphill

Transported tree species

(log)

Fir (Abies), Spruce (Picea)

U.S+D.S

2+1

Number of workers Operator + Opr. Assist. 1+0
Measured number of shift 57

US: Up Station, DS: Down Station

2.2. Method

The research methodology used for all time studies conducted during cable
logging activities was cumulative timing exclusively, with the time for each work
phase obtained by extraction. The subjects of observation were the short distance
skyline operations, which were carried out by winch operator. It was also recorded
that the time period such as lunch and the other consuming time, etc.,. As a result,
data was collected to support the analysis of time consumption and the evaluation
of time distribution of work phases.

Table 2. Dependent Time Variables and Independent Variables for Each Cycle

Independent variables
: Dragging from side distance
: Number of piece,
: Average log diameter,
: Average log length,
: Log volume (for each shift)

Dependent time variables
: Hauling back of empty carriage,
: Descending of bundle hook,
: Pulling of hook to log and attaching of loads
: Pulling of loaded hook to carriage

: Moving of loaded carriage to landing site,

: Descending of loaded hook to ground,

: Unhooking of loads,

: Pulling backwards of empty hook,

: Nonworking time (such as spare, delay and other times)
Y Average shift time

Independent variables effecting on the working time and dependent time
variables were shown as x;; and yj;, respectively. In this study, one minute (60 se-
conds) was assumed to be 100 and all the other calculations were done accor-
dingly. Obtained data of time consumption and observations were evaluated by
SPSS Statistical software package. Analysis of Step-Wise Regression and Bivari-
ate Correlate were used to find the best model. In conclusion, the most effective
work phases were determined for total work time and productivity.
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Since the goal of the cable crane operation is to collect the logs (timbers)
from the logging area and transport it to a terminal point, the landing, each of the
loads is a result of several work phases. The series of work phases for short distan-
ce skyline activities at logging place constitutes the work cycle. Explanation of
work cycle is given below:

3. Results and Discussion

Work phases for transportation of prepared logs from compartment by
using Koller K300 were measured and their average values were calculated. Work
phases and their percentages in average shift time consumption were calculated. It
was shown in Table 3 and Figure 3.

Table 3. Work Phases and Their Percentages in Average Shift Time Consumption
~Sledge Work Phases (1/100 minute)
Winch Skyline Yool Yaen | Yaca | Vs 1 Veen | Y70l Ys @l Yo @) | Vst (%)

Time consumption

Working place and work phases to get higher productive extraction from the
compartment in less time can be done some rational organizations. The most effecti-
ve work phases times for average shift (journey) time and their effects can be redu-
ced. In this study for Koller K300 mobile skyline, distribution of work phases in
average shift (journey) time was determined as y;>ys>ys > Yo y2y 1>y >Ye>ys. As
shown Figure 3. the most effective phase in average shift time is the phase "Pulling
of hook to log and attaching of loads" (y3).

For Koller K300 mobile short distance skyline, it was found that there was
a positive correlation between ys, yoand yg at 99 % significant level. In addition,
the same result was found for ys at 95 % significant level.
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Figure 3. Work Phase and Their Percentages in Average Shift Time Obtained firom Koller K300

For extraction from the compartment by Koller K300 mobile skyline, it wasn't
found a significant regression model for "average shift time (Yy)". The best model
was determined for "Pulling of loaded hook to carriage (y,)" and is given as follows:

ya = —232.87 + 21.26x; (R*= 0.522 SE = 124.04).
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It was found that there was a positive correlation between x; and y,, x5 and
ys, Xp and y; at 95 % significant level, while there was a positive correlation betwe-
en x; and y3, x; and yy, X3 and y3, X4 and ys, Xs and yg at 99 % significant level.

The production, the productivity and the labour consumption for the vari-
ous cable cranes depend on the terrain conditions and tree dimensions and big vari-
ations in productivity values exist (Samset 1985). Productivities of Koller
K300 and average shift times were calculated as shown in Table 4.

Table 4. Average Productivity and Shift Time Values of Koller K 300 Mobile Skyline.

Mobile Winch Skyline Koller K300
Average shift time (1/100 minute) 1690
Average number of piece (Piece/shift) 1.9

m°/shift 1.274
m/hour 4.523
m’/da 36.184

Skyline
Productivity

Usually the productivity for uphill cable crane yading is 15-25 % higher
than downhill yarding. The daily production also depends on the length of a wor-
king day (Samset 1985).

4. Conclusion and Recommendations

In this study, softwood timbers (4Abies nordmanniana and Picea orientalis)
were transported from the compartment by using Koller K300 short distance mobi-
le skyline. Average shift time for uphill transportation was found 1690 minu-
te/shift. In addition, productivity of Koller K300 skyline was found 1.274 m’/shift,
4.523 m’/hour. Daily productivity of Koller K300 was determined as 36.184
m’/day for 280 m distance and 55 % skyline slope.

Generally in this study the time consumption depends on machine power,
operator and worker experience, number of piece and size, weigh and volume of
pieces, ground slope, and the other effective factors. Some of work elements na-
mely (y1, y2, Vs, Y6, Ys) for every different journey approximately equal to initial
work phases in same construction place of sledge skylines. In other words, the
standard deviations of those each variable were found to be very small. However,
other work phases (ys, ys, y7) different from the initial ones for each journey.

The short distance cable crane such as Koller K300 needs a well designed
and developed road networks. However, the effects of Koller K300 mobile skyline
on the environment and productivity were found to be positive. To shorten total
work time and to prevent the harvesting damages, applying of skyline is very ide-
ally. If the timbers have been transported by using the skidding method on the gro-
und, it would have been no economical, and very harmful for forest ecosystem.

Generally to shorten total work time of work phase, to increase the work
and worker productivity, to reduce the damages, for safely work activities, to ex-
pand using of skyline where suitable area, and for environmental aspects can be
proposed as below:

® The results of this study can be used for annual harvesting planning, work force

planning and the plan control in similar geographical areas in summer days log-
ging operation.
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® Harvesting plan, felling plan and felling direction must be determined and work
organization must be done before the logging operation. A good coordination bet-
ween the felling, cutting and yarding gives increased production.

® Selecting the unloading place should be very well so that the stocked logs on the side of
forest road must not obstruct extraction activities, the road traffic and other activities.

® The cutters should be instructed in directional felling and all logging staff should
be informed about first aid precautions.

¢ Environmental sensitivity, safely work activities and productivity should be taken
as a top priority while planning, renting and installation the skylines.

® The short distance mobile yarders require well developed and designed road net-
work, so this subject should be taken into consideration while the transportation
plan is planning.

® The skylines must be repaired before set up and their spare parts should always be
prepared. To set up the mobile skyline, professional experts must be employed
who is educated in skyline. Before setting up skylines, the logs must be checked
whether they are prepared or not. At last, the best route must be selected to
transport maximum raw wood material.

® The time analysis of forest skyline should be done in different logging area. Taking
into consideration the most effective work phases on the total working time, with
work arrangement, loading sufficient load, preparing of load, maintenance and repair.

The staff problem should be solved to increase of workers' productivity suc-
cess. Workers' camping, nutrition and safely working condition should be provided.
The operators should repair the skylines in winter months and they should be infor-
med about working technique with the skylines out of harvesting times. A better work
plan should be made. Operator and a supervisor who will be selected workers should
be authorized to applications of the work plan and to organization of workers.

The short distance mobile skylines should be combined with long distance
sledge skyline and other harvesting machines. The skylines must not be waited to
prepare the load.
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HOBUM HATIPSIMOK BUKOPUCTAHHSI 3EJIEHI JUCTAHUX
INOPLA AEPEB Y JICOBUX I'OCIIOJAPCTBAX YKPAIHU

BUCBITII0IOTHCSl TUTAaHHS BUKOPUCTAHHS 3€JI€HI JIUCTSHUX TOPIJ IJIs1 BUTOIIBIII MO-
HOBOJIBTUHHOI ITopoau Ay6osoro moskonpsaa "[lomicekuii Tacap”.
Kro4oBi ciioBa: ucTs nepeB, BUKOPUCTAHHS, TyOOBHIA IOBKOMPS/.
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The New Direct of Utilization of Deciduous Trees' Greenery in Ukraine's
Forestry Economies
Use of breeding of deciduous trees for cultivation oak silkworm "Tassar of Polissya"

is considered.
Keywords: trees leaves, utilization, oak silkworm.

KoMriekcHe BUKOPUCTAHHS JIICY SIK €KOCHCTEMH € METOK 1 3aBJIaHHSIM
BUEHUX 1 MPaLiBHUKIB JicOBUX rocrnogapcts. [IIMpoko po3noBcropkeHa 3aroTiBis
HE TUIBKH JCPEBUHHM, aje W COCHOBOI JKMBHIII, fAT1A, TpHOIB, JIKAPCHKUX POCIHWH,
BUPOOHUIITBO e(ipHUX Macelsl, XBOMHUX JIIKyBaJbHUX EKCTPAKTIB, XBOWHO-BiTa-
MIHHOT'O OOpOIIIHA TOIIO.

HoBum HanmpsMKOM BUKOPHCTaHHS JIICOBUX PECYpPCIB € BUPOIIYBAHHS MOHO-
BOJITUHHOT TOpoJii AyOoBoro moBkompsaa [lomickkuii Tacap, TEXHOJOTIS SKOTO
Jlajia 3MOTY BUT'OJIOBYBAaTH KOPUCHUX KOMax JIMCTAM, SIK€ 3aIMILIAETHCS MiJl Yac py-
OOK TOJIOBHOTO ¥ MPOMIXKHOTO JICOKOPUCTYBaHHS, a TAKOX BIJ 1HILUX JIICO3aroTi-
BeJIbHUX poOiIT. [Ipu BUpOIyBaHHI T'yCEHI MOBKOMPSIAa MOKIMBO BUKOPHUCTOBYBATH
JIEpEBHY 3€JIeHb HE TUIBKHU JAy0a YepelikoBOro, ajie i psay HIIUX JUCTSHUX TOPL —
Oyka eBporneicbkoro, rpada 3Bu4aitHoro, 6epes3u 6opoaaB4acToi, Bepou cipoi.

TexHonoriss BUpOLIyBaHHS JyOOBOrO HIOBKONPSAA B 1HCEKTApIsAX JETKOro
THUITY TI1]] TTOJIIETUIIEHOBOIO IIJTIBKOO MTPOMIIITIa BUPOOHUYY TIEPEBIPKY HA TEPUTOPIT
Bonuncekoi, PiBHeHChKO1, TepHoniabcbkoi, IBaHO-DpaHKiBChKOI Ta XMETbHUIIb-
Koi oOnacTedt Ykpainu.

3 METOI0 CTBOPEHHS rapaHTIHHOTO KOPMOBOTO PE3€pBY ISl TYCEH1 JITHBO-
OCIHHIX BUTO[IBEJIb, @ TAKOK MAKCUMAJIHLHOTO 30€pe)KeHHS Oro MOKUBHOI IIIHHOCTI
pO3po0IIeHA TEXHOJIOTISI KOHCEPBYBAHHS JINCTS KOPMOBHX pociuH. Haiibinbir edek-
TUBHY KOHCEpBYIOUY [0 HA JIMCTOBY Macy YMHATH XIMIYHHMI (O€H30iiHa KUCIIOTA)
Ta 610J0TTYHUN (KOPMOBI1 JPIKIIK1) KOHCEpBAaHTH KOpMy. Lli pedyoBMHU B peKOMEH-
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