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TURKIYE'NIN BOLU MINTIKASINDA TOMRUKLARIN
KAMYONLARA YUKLENMESI

Dog¢. Dr. Turgay AYKUT

GIRIS

Bolu mintikasinda, tomruklar kamyonlara genellikle elle ve vincle yUk-
lenmektedir. Bu calisma ile Bolu Mintikasinda kullanilan yukleme yoén-
temleri incelenmistir. Tomruklarin kamyonlara yuklenmesiyle ilgili stre
etldlerinde 1495 yaprakli (878, 193 m3 ve 2482 igne yaprakli (1098, 329
m3 afac¢ tomrugu kullaniimis ve stre etudu ydntemlerinden Repetisyon
stre 6lgme yontemi uygulanmistir.

Tomruklarin kamyonlara yudklenmesinde kaldirma siresi Uzerine,
agac¢ cinsinin, yukleme ydnteminin, tomruk hacminin dolayisiyla agirli-
ginin, kaldirma yuksekliginin, tomruk ve yukleme agaclarinin boylarinin
ve ekipte calisan isci sayisinin etkisi olmaktadir.

Bunlara gore yuklemede stre etudleriyle ilgili degerlendirmeler, kal-
dirma suresine etkili olan faktorlerden yukleme yoéntemi, agacin cinsi,
tomruk hacmi ve kaldirma yuksekligi esas alinarak yapilmis bulunmak-
tadir.

Tomruklarin kamyonlara yuklenmesiyle ilgili etudler yaprakl ve ig-
ne yaprakli aga¢ tomruklarinin elle ve vingle yuklenmesi olarak ayri ayri
yapilmis bulunmaktadir.

1. TOMRUKLARIN KOMYONLARA ELLE YUKLENMESI

1.1 Yaprakh aga¢ tomruldarmm kamyonlara elle yuklenmesi

Yaprakli aga¢ tomruklarinin kamyonlara elle yuklenmesiyle ilgili
etndlerde (Resim 1) elde edilen degerlerden yararlanilarak birim hacim

O Bu tebli§ 21 Haziran. — 2 Temmuz 1976 tarihinde Oslo - Norveg¢'de yapilan XVI.
IUFRO Dunya Kongresi Ill. Division’'unda sunulmustur.
2> 1.U. Orman Fakiltesi Orman isletme insaati Kursusu Ogretim Uyesi.

Yayin Komisyonuna Sunuldugu Tarih : 10.1.197<



TOMRUKLARIM KAMYONLARA YUKLENMESI

Resini 1. Yaprakli aga¢ tomruklarinin kamyona elle yiuklenmesi (Bolu - Hanyeri)
Foto : Aykut
Fig. 1. Loading the deciduous logs onto truck by hand (Bolu - Hanyeri)
Photo : Aykut

ortalama hazirhk suresi 1,77 dak/'m3 birim hacim ortalama yukleme ve
duzeltme suresi 8,52 dak/m3ve birim hacim ortalama hareket stresi de
0,17 dak/m3 olarak saptanmis olup, bunlarin toplami olan birim hacim
ortalama gercek calisma suresi de 10,46 dak/ma3 olarak hesaplanmis bu-
lunmaktadir. Birim hacim ortalama sire kayiplari ise 0,91 dak/m3 ola-
rak saptanmistir. Birim hacim ortalama gercek calisma suresi ile birim
hacim ortalama sire kayiplarinin toplami olan birim hacim ortalama
toplam calisma suresi de 11,37 dak/m3 olarak hesaplanmistir.

Ayrica her bir is safhasinin toplam calisma slresine goére ortala-
ma yuzde oranlari da asagida oldugu gibi saptanmis bulunmaktadir. Bun
lar :

Hazirlhik suresi ortalama ylzde 14,84, yukleme ve duzeltme suresi or-
talama yuzde 76,04 ve hareket suresi de ortalama ytzde 1,60 dir. Bun-
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icarin toplami olan gercek calisma slresi ortalama yiizde 92,48 ve siire
kayiplari da ortalama yuzde 7,52 olarak bulunmustur. Bundan baska birim
hacim ortalama is saati de 75,52 dak/m3 (s=+17,11)]) olarak saptanmis
bulunmaktadir.

Yaprakli aga¢c tomruklarini kamyonlara alti isci ile ve elle yuklen-
mesinde kaldirma sudresi ile tomruk hacmi ve kaldirma yuksekligi ara-
sindaki iliskiyi veren regresyon denklemi T—1,7697. V (1)2); yedi isciyle
yuklemede bu denklem T=1,8274 .V (2); sekiz isciyle yuklemede T=
1,7432. V (3) ve on isgiyle yuklemede de T=1,5047.V (4) olarak he-
saplanmistir (Resim 2). Ayrica tomruk boylarinin da (3-4 ve 5 m) kal-
dirma suresi Uzerine olan etkisinin ¢ok az oldugu ve is¢i sayisi alti olan
postanin is¢i sayisi bakimindan en uygun ylkleme postasi oldugu sap-
tanmistir.

Bu etud kosullarmda, ortalama yuk hacmi 9,157 m3 beher yukteki
ortalama tomruk sayisi 15,42 tomruk, ortalama tomruk hacmi 0,593 m3
ortalama kaldirma yuksekligi 1,67 m, ortalama yukleme agaci boyu 4,40
m ve yuklemeyi yapan postalardaki ortalama is¢i sayisi da 6, 8 isci idi.

1.2 igne yaprakh agac tomruklarinin kamyonlara elle yiuklenmesi

igne yaprakli aja¢ tomruklarinin kamyonlara elle yuklenmesiyle
ilgili etidlerle (Resim 3) elde edilen degerlerden yararlanarak birim ha-
cim ortalama hazirhik sdresi 1,30 dak/m3 birim hacim ortalama yukle-
me ve duzeltme siresi 6,56 dak/m3 ve birim hacim ortalama hareket
suresi de 0,05 dak/m3 olarak hesaplanmis olup, bunlarin toplami olan
birim hacim ortalama gercek calisma suresi de 7,91 dak/m3 olarak sap-
tanmis bulunmaktadir. Birim hacim ortalama sure kayiplar ise 0,45
dak/'m3olarak hesaplanmistir. Birim hacim ortalama gergek calisma su-
resi ile birim hacim ortalama sure kayiplarinin toplami olan birim ha-
cim ortalama toplam calisma suresi de 8,36 dak/ma3 olarak saptanmistir.

Ayrica herbir is safhasinin toplam calisma suresine gére ortalama
ylzde oranlari da asagida oldudu gibi hesaplanmis bulunmaktadir: Bun-
lar:

Hazirhik sdresi ortalama yuzde 15,67, yukleme ve dizeltme sdresi
ortalama yuzde 78,12 ve hareket suresi de ortalama ytzde 0,53 dir. Bun-
larin toplami olan gercek calisma suresi, ortalama yuzde 94,32 ve sure

) (s): standart ayrilis.
) Parantez icindeki bu numaralar, Resim 2 deki kendileriyle ilgili regresyon dogru-
larinin  numaralaridir.
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kayiplari da ortalama yuzde 5,68 olarak saptanmistir. Bundan baska bi-
rim hacim ortalama is saati de 40,04 dak/'m3 (s=+13,65) olarak he-
saplanmis bulunmaktadir.

LOG VOLUME incume.

Resim 2. (Regresyon dogrularinin numaralari, metin icindeki kendileriyle ilgili reg-
resyon denklemlerinin numaralaridir).

Fig. 2. (The regression line numbers refer to the regression equation numbers in the
text)

igne yaprakli aga¢ tomruklarinin kamyonlara Ug¢ isci ile ve elle yuk-
lenmesinde kaldirma sdresi ile tomruk hacmi ve kaldirma yuksekligi
arasindaki iligkiyi veren regresyon denklemi T=2,0521.V (5); doért is
ciyle yuklemede bu denklem T=I1,8214.V (6); bes isciyle yuklemede
T=1,4572.V (7); alti isciyle yuklemede T=1,0871. V (8) ve yedi isciyle
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yuklemede ise T=1,6215. V (9) olarak hesaplanmistir (Resim. 2) Ay-
rica tomruk boylarinin da (3-4 ve 5 m) kaldirma siresi Uzerine olan
etkisinin isci sayisi degisik olan postalarda farkli oldugu goérilmuis ve
isci sayisi bakimindan en uygun postanin bes iscili posta oldugu saptan-
mistir.

Bu etud kosullarinda ortalama yuk hacmi 13,433 m3 beher yuktekKi
ortalama tomruk sayisi 35.00 tomruk, ortalama tomruk hacmi 0,383 m3
ortalama kaldirma yuksekligi 1,75 m, ortalama yukleme agaci boyu 5,58
m ve yuUklemeyi yapan postalardaki ortalama isci sayisi da 4,7 isci idi.

Resim 3. 1gne yaprakli aga¢ tomruklarinin kamyona elle yuklenmesi (Bolu-Aladag)
Foto : Aykut
Fig. 3. Loading the Conifer logs onto truck by hand (Bolu-Aladag)
Photo : Aykut

2. TOMRUKLARIN KAMYONLARA VINCLE YUKLENMESI
2.1 Yaprakl aga¢ tomruklarinin kamyonlara vingle yuklenmesi

Yaprakli aga¢ tomruklarinin kamyonlara vingle yuklenmesiyle ilgi-
li etidlerde (Resim 4) elde edilen degerlerden yararlanarak birim hacim
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ortalama hazirlik sdresi 1,70 dak/m3 birim hacim ortalama yukleme ve
dizeltme suresi 9,11 dak/m3 olarak hesaplanmis olup, bunlarin toplami
olan birim hacim ortalama gercek calisma suresi de 10,81 dak/m3 ola-
rak saptanmis bulunmaktadir. Birim hacim ortalama sure kayiplari ise
0,69 dak/'m3 olarak hesaplanmistir. Birim hacim ortalama gercek calis-
ma suresi ile birim hacim ortalama sure kayiplarinin toplami olan birim
hacim ortalama toplam calisma suresi de 11,50 dak/m3 olarak saptan-
mistir.

Resim 4. Yaprakli aga¢c tomruklarinin kamyona vingle yuklenmesi (Bolu - Hanyer1)

Foto : Aykut
Fig. 4. Loading the deciduous logs onto truck by hand-operated loading winch

(Bolu - Hanyeri)
Photo : Aykut

Ayrica her bir is safhasinin toplam calisma suresine gore ortalama
ylUzde oranlari da asagida oldudu gibi hesaplanmis bulunmaktadir. Bun-
lar :

Hazirhk suresi ortalama yuzde 15,31; yukleme ve duzeltme suresi
ortalama ylzde 79,01 dir. Bunlarin toplami olan gercek calisma suresi
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ortalama yuzde 94,32 ve sure kayiplari da ortalama yuzde 5,68 olarak
saptanmistir. Bundan baska birim hacim ortalama is saati de 51,60 dak/
m3 (s=z 14,54) olarak hesaplanmis bulunmaktadir.

Yaprakl aga¢ tomruklarinin kamyonlara g isciyle ve vingle yuklen-
mesinde kaldirma sdresi ile tomruk hacmi ve kaldirma yuksekligi ara-
sindaki iligkiyi veren regresyon denklemi T=1,0723. V (10); dort isciy-
le ve vincle yuklemede bu denklem T=1,2181. V (11) ve bes isciyle yuk-
lemede ise T=1,7184.V (12) olarak hesaplanmistir (Resim 2). Ayrica
tomruk boylarinin da (3 ve 4 m) kaldirma suresi Uzerine fazla bir etki-
si olmadigr goérilmis ve is¢i sayisi U¢ olan postanin en uygun yukleme
postasi oldugu saptanmistir.

Bu etdd kosullarinda ortalama yuk hacmi 10,360 m3 beher yukte-
ki ortalama tomruk sayisi 18,20 tomruk, ortalama tomruk hacmi 0,569 m3
ortalama kaldirma yuksekligi 2,10 m, ortalama yukleme agaci boyu 4.78
m ve yuklemeyi yapan postalardaki ortalama isci sayisi da 4, 5 isci idi.

2.2 igne yapraklh aga¢ tomruklarinin kamyonlara vingle yuklenmesi

igne yaprakli aja¢ tomruklarinin kamyonlara vingle yiiklenmesiyle
ilgili etidlerde elde edilen degerlerden yararlanacak birim hacim ortala-
ma hazirhik suresi 0,85 dak/m3 birim hacim ortalama yukleme ve du-
zeltme suresi 6,74 dak/m3 olarak hesaplanmis olup, bunlarin toplami
olan birim hacim ortalama gercek calisma siresi de 7,59 dak/ma3 olarak
saptanmis bulunmaktadir. Birim hacim ortalama sure kayiplari ise 0,39
dak/m3 olarak hesaplanmistir. Birim hacim ortalama gercek calisma su-
resi ile birim hacim ortalama sure kayiplarinin toplami olan birim ha-
cim ortalama toplam calisma suresi de 7,98 dak/m3 olarak saptanmis-
tir.

Ayrica her bir is safhasinin toplam calisma stresine gére ortalama
ylUzde oranlari da asadida oldugu gibi hesaplanmis bulunmaktadir. Bun-
lar :

Hazirlik sdresi »ortalama ylzde 10,88; yukleme ve dizetme suresi
ortalama yuzde 84,44 dir. Bunlarin toplami olan gercek calisma suresi
ortalama ylzde 95,32 ve sure kayiplari da ortalama yuzde 4,68 olarak bu-
lunmustur. Bundan baska birim hacim ortalama is saati de 33,83 dak/
m3 (s -17,66) olarak saptanmis bulunmaktadir.

igne yaprakli aga¢c tomruklarinin kamyonlara g isciyle ve vingle
yuklenmesinde, kaldirma suresi ile tomruk hacmi ve kaldirma yuksekligi
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arasindaki iliskiyi veren regresyon denklemi T=0,6858.V (13); dort is-
ciyle ve vingle yuklemede bu denklem T=0,9354. V (14) ve bes isciyle
yuklemede ise T=0,7584. V (15) olarak hesaplanmistir (Resim 2). Ayrica
tomruk boylarinin da (4 ve 5 m) kaldirma suresi Uzerine fazla bir etkisi
olmadigi goérilmuas ve is¢i sayisi U¢ olan postanin en uygun yikleme pos-
tasi oldugu saptanmistir.

Bu etud kosullarinda ortalama yuk hacmi 12,614 m3 beher yukteki
ortalama tomruk sayisi 25,73 tomruk, ortalama tomruk hacmi 0,490 m3
ortalama kaldirma yuksekligi 2,32 m, ortalama yukleme agaci boyu 4,20
m ve yuklemeyi yapan postalardaki ortalama isci sayisi da 4, 2 is¢i idi.

3. SONUC

Bolu mintikasinda degisik kosullar altinda tomruklarin kamyonlara
yuklenmesiyle ilgili etidlerde edilen degerlerden yararlanarak saptan-
mis ve yukarda verilmis bulunan bu ortalama sureler, yukleme isinde ca-
hisan iscilere verilmesi gereken Ucretlerin adil bir bigcimde saptanmasin-
da ve bunlarla ilgili rayi¢c tablolarinin hazirlanmasinda yarar ve kolay-
hk saglayacaktir. Bunun ic¢in verilmis bulunan bu ortalama surelere,
mevcut kosullara gore yuzde 10 - 30 arasinda ilaveler yapmak ve isci
Ucretlerini boylece saptamak yerinde olacaktir.

OZET

Bolu mintikasinda tomruklarin kamyonlara yiklenmesi genellikle el-
le ya da elle calisan yukleme vinci yardimiyle yapilmaktadir. Bu aras-
tirma ile Bolu mintikasinda kullanilan yukleme yéntemleri ayrintili ola-
rak incelenmistir. Tomruklarin kamyonlara elle ve elle calistirilan yukle-
me vinci ile gesitli is¢i postalar! tarafindan yuklenmesiyle ilgili ettdler-
de 1495 yaprakli (878,193 m3 ve 2482 igne yaprakl (1096,329 m3 agac¢
tomrugu kullanilmis ve Repetiyon sure 0Olgme ydontemi uygulanmis ve
yuklemenin cgesitli safhalarina ait ortalama standart sureler saptanmis-
tir. Tomruklarin kamyonlara yuklenmesinde kaldirma suresi Gzerine ajag
cinsinin, yukleme yoénteminin, tomruk hacminin dolayisiyle agirhginin,
kaldirma yuksekliginin, tomruk ve yukleme agaclarinin boylarinin ve
ekipte calisan is¢i sayisinin etkisi olmaktadir. Degisik kosullarda tom-
ruklarin kamyonlara yuklenmesinde kaldirma suresine etkili olan fak
torlerden yikleme ydntemi, agacin cinsi, tomruk hacmi ve kaldirma yuk-
sekligi esas alinarak bunlar arasindaki iliskiler ayri ayri incelenmis
bulunmaktadir. Ayrica her etiild gurubunda birim hacme isabet eden or-
talama is saatleri de saptanmistir.

Or. Fak . Dergisi A - G



LOADING the logs onto trucks
in bolu region OF TIJRKEY)

Dog. Dr. Turgay AYKUTY)

INTRODUCTION

In Bolu region ,loading the logs onto trucks are generally done by
hand and hand operated loading winch. Within this studies, the loading
methods used in Bolu region have been examined and detailed. The time
studies on loading the logs onto trucks have been done on 1495 deciduous
(878,193 m3 and 2482 conifer (1096,329 m3 logs and Repetitive timing
method has been applied in these studies.

It has been observed that in loading the logs onto trucks the lifting
time is influenced by the tree species, the log volume and consequently
the wveight of log, the loading method, the lifting height, the log length
and the amount of workers in the loading crew. Accordingly the relation-
ship betvveen the lifting time, the log volume and the lifting height which
have influenced on loading the logs onto trucks under different condi-
tions have been studied separately.

The time studies have been done on loading the deciduous and coni-
fer logs onto trucks by hand and hand operated loading winch different
crews separately.

The results of the time studies made within the framework of these
studies that are in related with loading the logs onto trucks are sum-
marized as follows :

1. LOADING THE LOGS ONTO TRUCKS BY HAND

1.1 Loading the deciduous logs onto trucks by hand

In these studies, the average preparatory time per unit volime, the
average loading and adjusting time per unit volume and the average

b This paper was presented at the XVI"1 IUFRO World Congress in Oslo (21-
June-2rd July 1976).

2 Dogent at the Department of Forest Englneering-, Faculty of Forestry, University
of istanbul.
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moving time per unit volime have been determined as 1,77 minutes per
m3 8,52 mimites per m3 and 0,17 minutes per m3 respectively in loading
the deciduous logs onto trucks by hand (Fig 1). The average actual wor-
king time per unit voliume wvhich is sum of times that are given above
has been calculated as 10,46 minutes per m3 and the average delay time
per unit volime has also been determined as 0,91 minutes per m3 The
average total vvorking time per unit volume which is sum of the average
aetual vvorking time per unit volume and the average delay time per
unit volime has been determined as 11,37 minutes per m3

Besides, according to total vvorking time the average percentage of
different phases of loading times have been calculated as follows :

The preparatory time as an average is 14,84 percent, the loading
and adjusting time as an average is 76,04 percent and the moving time
as an average is 1,60 percent. Average percentage of the sum of these
times wvhich is the actual vvorking time as an average is 92,48 percent and
the delay time as an average is 7,52 percent. On the other hand, the ave-
rage man - hour per unit volime in loading the deciduous logs onto trucks
by hand has been determined as 75,53 minutes per m3 (s= +17,11)1}.

The regression qquations about the relationship between the lifting
time, the log volume and the lifting height in hand loading of deciduous
logs by a crewv of six, seven, eight and ten workers have been determined
as T=1,7697 .V (1)2; T=1,8274 .V (2); T=1,7432.V(3) and T = 1,5047.
V(4) respectively (Fig. 2). Besides, it has been observed that the length
of logs (3-4 and 5m) has only a little effect on the lifting time and the
crevw with si;x vvorkers is the most suitable one.

Under these study conditions the average load volime, the average
number of logs per load, the average log voliume, the average lifting
height, the average skid length and the average number of vvorkers in
loading crew were 9,157 m3 15,42 logs, 0,593 m3 1,67 m, 4,40 m and 6,7
vvorkers respectively.

1.2 Loading the conifer logs oito trucks by hand

In these studies, the average preparatory time per unit volime the
average loading and adjusting time per unit voliume and the average mo-
ving time per unit voliume have been determined as 1,30 minutes per m3
6,56 minutes per m3 and 0,05 minutes per m3 respectively in loading the

U (s) is Standard deviation.
2> These numbers in parenthesis refer to the regression line numbers on Fig. 2
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conifer logs onto trucks by hand (Fig 3). The average actual vvorking
time per unit volime which is sum of times that are given above has
been calculated as 7,91 minutes per m3and the average delay time per
unit voliume has also been determined as 0,45 minutes per m3 The ave-
rage total vvorking time per unit volime which is sum of the average
actual working time per unit volume and the average delay time per unit
voliume has been calculated as 8,36 minutes per m3

Besides, accordiilg to total vvorking time the average percentage of
different phases of loading times have been calculated as follovvs :

The preparatory time as an average is 15,67 percent, the loading
and adjusting time as an average is 78,12 percent and the moving time
as an average is 0,53 percent. Average percentage of the sum of these
times wvhich is the actual vvorking time as an average is 94,32 percent
and the delay time as an average is 5,68 percent. On the other hand, the
average man hour per uint volime in loading the conifer logs onto trucks
by hand has been calculated as 40,04 minutes per m3 (s=z+ 13,65).

The regression equations about the relationship betvveen the lifting
time, the log volume and the lifting height in hand loading of conifer
logs by a crevwv of three, four, five, six and seven vvorkers have been de-
termined as T=2,0521.V(5); T=1,8214.V(6); T=14572.V(7); T=
1,0871.V(8) and T=I,6215 .V (9) respectively (Fig. 2). Besides, it has
been observed that the effect of logs length (3-4 and 5 m) on lifting
time is different in crews 'which consists of various amount of wvorkers,
and the crew 'with five vvorkers is the most suitable one.

Under these study conditions, the average load volime, the average
number of logs per load, the average log volume, the average lifting
height, the average skid length and the average number of workers in
loading crews wvere 13,433 m3 35,00 logs, 0,383 m3 1,75 m, 5,58 m and 4,7
vvorkers respectively.

2. LOADING THE LOGS ONTO TRUCKS BY HAND OPERATED
WINCH

2.1 Loading the decidaous logs oiito trucks by hand operated vvinch

In these studies, the average preparatory time per unit voliume and
the average loading and adjusting time per unit volime have been deter-
mined as 1,70 minutes per m3and 9,11 minutes per m3respectively in loa-
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ding the deciduous logs onto trucks by hand operated winch (Fig 4). The
average actual vvorking time per unit volume vvhich is sum of times that
are given above has been calculated as 10,81 minutes per m3 and the
average delay time per unit voliume has also been determined as 0,69
minutes per m3 The average total vvorking time per unit volume which
is sum of the average actual working time per unit volime and the ave-
rage delay time per unit voliume has been determined as 11,50 minutes
per m3

Besides, accordiig to total vvorking time the average percentage of
different phases of loading times have been calculated as follows :

The preparatory time as an average is 15,31 percent, the loading and
adjusting time as an average is 79,01 percent. Average percentage of
the sum of these times which is the actual working time as an average
is 94,32 percent and the delay time as an average is 5,68 percent. On the
other hand, the average man-hour per unit volume in loading the deci-
duous logs onto trucks by hand operated loading winch has been calcu-
lated as 51,60 minutes per m3 (s=z= 14,54).

The regression equations about the relationship between the lifting
time, the log volume and the lifting height in hand operated winch loading
of deciduous logs by a crew of three, four and five workers have been
determined as T=1,0723 .V(10); T-1,2181.V (Il) and T=1,7184 .V(12)
respectively (Fig. 2). Besides, it has been observed that the log length
(3 and 4 m) has not an important effect on lifting time and the crew
with three workers is the most suitable one.

Under these study conditions, the average load volime, the average
number of logs per load, the average log volime, the average lifting
height, the average skid length and the average number of workers in
loading crews were 10,360 m3 18,20 logs, 0,569 m3 2,15 m, 4,78 m and
4, 5 vvorkers respectively.

2.2 Loading the conifer logs onto trucks by hand operated winch

In these studies, the average preparatory time per unit volime and
the average loading and adjusting time per unit voliUme have been de-
termined as 0,85 minutes per m3 and 6,74 minutes per m3respectively in
loading the conifer logs onto trucks by hand operated winch. The ave-
rage actual vvorking time per unit volime wvhich is sum of times that are
given above has been calculated as 7,59 minutes per m3 and the average
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delay time per unit volime has also been determined as 0,39 minutes per
m3 The average total vvorking time per unit volime which is sum of the
average actual vvorking time per unit volime and the average delay time
per unit volume has been calculated as 7,98 minutes per m3

Besides, according to total working time the average percentage of
different phases of loading times have been calculated as follows :

The preparatory time as an average is 10,88 percent, the loading and
adjusting time as an average is 84,44 percent. Average percentage of
the sum of these times vvhich is the actual vvorking time as an average
is 95,32 percent and the delay time as an average is 4,68 percent.

On the other hand, the average man - hour per unit voliume in loa-
ding the conifer logs onto trucks by hand operated vvinch has been de-
termined as 33,83 minutes perm3 (s=+7,66).

The regression e,quations about the relationship betvveen the lifting
time, the log voliume and the lifting height in hand operated winch loa-
ding of conifer logs by a crew of three, four and five vvorkers have been
determined as T=0,6858. V(13); T=0,9354 .V(14) and T=0,7584.V
(15) respectively (Fig. 2). Besides, it has been observed that the length
of logs (4 and 5 m) has not an important effect on lifting time and the
crew with three vvorkers is the most suitable one.

Under these study conditions, the average load volime, the average
number of logs per load, the average log volume, the average lifting
height, the average skid length and the average number vvorkers in loa-
ding crews vvere 12,614 m3 25,73 logs, 0,490 m3 2,32 m, 420 m and 4, 2
vvorkers respectively.

3. CONCLUSION

The results of the time studies obtained in loading the logs onto
trucks by hand and hand operated loading vvinch under different condi-
tions that are given above are going to be used in preparing the unit cost
tables in marketing and in planning the transport activities as o whole
from the vievvpoint of time.

SUMMARY

In Bolu Region, loading the logs onto trucks are generally done by
hand and hand operated loading vvinch. Within this studies, the loading
methods used in Bolu region have been examined and detailed. The time
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studies on loading the logs onto trucks by hand and hand operated loading
winch with different crews have been done on 1495 deciduous (878,193
m3 and 2482 conifer logs (1096,329 m3 seperately and Repetitive timing
method has been applied in these studies. It has been observed that in
loading the logs onto trucks the lifting time is influenced by the tree
species, the log volume and consequently the weight of log, the loading
method, the lifting height the log length and the amount of wvorkers in
the loading crew. Accordingly the relationship betvveen the lifting time,
the log volume and the lifting height vwhich have influenced on loading
the logs onto trucks under different conditions have been studied sepa-
rately. On the other hand, the average man - hour per unit volume in
loading the logs onto trucks under different conditions have been deter-
mined separately.

ZUSAMMENFASSUNG

Im Gebiet von Bolu (Turkei) geschieht die Aufladung der Holzklot-
ze in die Lastvvagen im allgemeinen durch den einfachen Handkraft oder
mit Hilfe eines handgetriebenen Ladungkrans. In der vorliegenden Ar-
beit sind diese beiden Ladungsmethoden eingehend untersucht wvorden.

Es wurden insgesamt die Aufladung von 1495 (878,193 m3 Laub-
holz - und 2482 (1096,329 m3 Nadelholzklétzen durch verschiedenen Ar-
beitstruppen untersucht. Die Zeiten einzelner Arbeitsabschnitte sind mit
der «Repetitive timing» - Methode gemessen; und die notvvendige durch-
schnittliche Zeiten fur die einzelnen Ladungsphasen sind auch bestimmt
vvorden.

Die Hebezeit der Holzklétze auf den Lastern hangt im allgemeinen
von Baumart, Ladungsmethode, Holzklotzvolume und - gevvicht Hebeho-
he, Holzkl6tzen - und Tragslaiigenlange und Arbeiterzahl in der Truppe
ab. Die Hebezeit, und zvvei Einflussgrossen (die Holzklotzvolumen und
Hebehdhe) und deren Beziehungen miteinander sind eingehend unter-
sucht wvorden. Ausserdem sind auch bei jeder Untersuchunggruppe die
durchschnittlichen Arbeitsstunden pro Volumeneinheit berechnet vvorden.

RESUME

Dans la region de Bolu on charge les troncs d'arbres aux camions
avec la main ou avec des grues manaeuvrees & main. Dans cette etlde
on etudie en detail les methodes de chargement dans la region de Bolu,
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Dans les etudes &apropos de chargement des trones d’arbres aux ca-
mions avec la mainou avec des grues manaeuvrees a la main qui sount
charges par des differents groupes douvriers: 1495 trones de feuil-
lus (878,193 m3 et 2482 trones de coniferes (1096,329 m3 ont
ete employes; et on aexerce «Repetitive timing» la methode d'etude de
temps; & propos les phases de chargement des delais d'un moyen Stan-
dard ont ete apliques.

Pendant le chargement des trones d’arbres aux camions, la duree de
temps employee depend de: genre de bois, methode de chargement, volu-
me des trones d’arbres en raison de poids, la hauteur du soulevement, la
taille des corps d’arbres et des arbres & charger et du nombre d'ouvriers
travaillant dans I'equipe. Selon les differelites possibilites dans le char-
gement des trones d’arbres aux camions, dans le temps de soulevement,
des facteurs suivants jouent une role: le volime des trones d’arbres et la
hauteur de soulevement etant prise comme base les relations entre ceuix-cCi
furent etudiees differament. D’autre part, dans le groupe d’etude ce qui
echoit a I'unite de volime, les heures de travail ont ete calcule.
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