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1.

Purpose of the survey and its outline

1-1

Pur;:ose of thé survey

This survey is for the nnplementahon des:gm about the
facilitms, necessarvy for the coopexation project of wountain

logging praciices in Java ATA-184, to be commenced for the first
' three years urder the sign of RMD on 31d; December, 1977.

Prie purpose of tais project is to transfer the logging
techniques necéssary for the yielding of the Pims Ferkusii in
the mountainous avea of the State Forestry Corporation of Imdonesia,
(Perum Pertnitani : Puvusahaan-Umiem Kelmiapan Negara)

Por this purpose the office ard the training center is
repared in Madiun, Fast Java, and practise the tasic technical
tvaining especlally of the logging by skyline system, establishing
the demonstiation forest in thé region of Lawu District Forest Office.

After that, thé btrainee who finished the tiaining course in
¥Madian go to the model logging operation forest in Pekalonga
Cential Java, %o practise the actual operations.

_ Atout thée model logging operation forest in the District
Porest Office of Pekalongan, the fovest survey, the forest resources
survey ard the land featuve survey to get the yielding plans are
already completed.,

"In the deronstration forest, they practise not only the yardex
varding operation like the setting of skyl ine, checking, operation
of rachine, the method of yarding and the removal of it etc., but
also the constiuclion of strip road by tractor and the tractor
skidding process etec., all these practical trainings.

These fundamental trainings must be achieved to get the
sufficient vesults in a short term of & ronths.

Therefore, in determining the deronstration forest we must
scratinize its location, forest aspects and lard cordition etc,
to select the best fit forest and also must check the actual
process ard steps, and also check technically the public road, the
approaching road and the strip road to execute the trainings. And
also the necessary cost mst be surveyed beforehand.

© The survey team of this tire is sent to survey the necessary
items to realize the training as described above.
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Tués_- ﬁitto.-Vﬂf Courtesy cali to thé Ja;anese
U _ . Embassy & JICA Office.
Fed | Ditto,. Courtesy call to, asd rade
arrangerents with Perum
Perhutani. :
‘Thurs | Jakarta = Surataya
?ri Stay in Surataya Courtesy call to thé Surabdaya
. Reglonal Forestry Offace.(Unlt II)
Sat Suraiéya - ¥adiun Consult:ng with the Peglonal
. © }Poresiry Office in the mommga
Sun Stéy in Ladlun Prearrangxng‘about the survév.
Ebn Dxtto. ' qucu351on w#ith the. sra1n1ng
: Center anﬁ District Porest Office.
Survey the field.
:TuES Bitéd. | DlScUSSlOD wath Speclallsts,
- QOBQBFHlﬂ? zembers or the
Tréinino Centér-aﬁd B.P.O,
Wed Ditto., Sur\rey of the facilities n the
e uammg Ceénter,
" Thurs Ditto, 1Pitto, . '
: : R K¥r, Shlmoyama & ¥y, Morieoto
rade a trip to Surataya.
Fri Ditto. Ditto,
Sat Ditto, Diito,
. Sun Ditto. Arranging the surveyed data,
¥on ¥a ’ilu'l‘- Ngetel |Reyort to the Chief of thé
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2, General aspects oi‘ time demonstratmn forest

2-1 Looataon oi‘ the demonstratmn !‘oresf

. Accoxﬂmg to the Recom oi‘ Dmcussxon B:gned on 31l December
L1917 (Mmmtain mggiﬁg Practices in Java, ATA-184), the deronstration
’__i‘orest of abou’c. 200 ha is to- be set in the lLawu Distract Porest,

’I‘he tra:ming 5n t‘he dem@nstmtion forest mll necessarily include
' the fellmg, the selection of thé forest w:ll bte confined to the
1_stands of final cutt.mg agé. (35» years) oF near the ‘age.. .

0n the other hand, 3n the dorain of Lawu Dlstrzct Forest Oi‘f:lce,
, 'there ar 'pot only tany: i‘arm lands scattered all over but also tany
E -.‘prétectlon 'for'ests undér. pmnl’bltmn of cuttmg, that if we select
. the stand flt for the tralrnng, it will be seattered in wide Ianﬂe.

: In COHSldEmtloﬁ ol‘ these cond1t10n3 and to meet the begmmg
Cof tx'aln)ng, algo the present armnge.ﬁnt of .1oads, we decided to
ﬁ"mclude partlally the stands iszature fory cutting after coni‘ermg
L w;th the Indones:an aufhoml,:es. '

o As Va result, the stands sele(‘:ted t‘or .the t.rannng are planted
: forest o[‘ P:mus L’grméii'oi‘ the age—class from 5 %0 8 and the aréa
_J-of 133.2 ha. : :

'“he locatléh is as, sho*.m m F]g P (1)

297 Stand cond1t10n3 oi‘ the' de;r:onstratmn forest

L About the der:onstratmn forest oi‘ F]g 2 (1), the outl ine’ of :
stand conditions ave shown:in Fable 2 (1), such as the area, age.
of tréey volu_e per ha ‘and thﬂ ]and d;scmptmn of each sub-

E compart rents

. ”he demonstratmn i‘orest is momtam i‘orest in the high
altltude and it is said that the ueteorolg1eal changes of wet and
dry séaséns are. gentle as co.upared with that of the plain, but the

trammg perlod is in the rainy seéason and the' changes in weather
'are renarkable, pecullar to the né-untamous région,

_ To perl‘orm an ei‘i‘:lclent tlalnmg under these ur:stab?e weather
condltmns, the contents anc‘l arlangeripnts of the facilities’ ::ust
" be considered carefully, :

. 2-5 Circumstances in dec:ldmg the demonstratlon forest durnw the
T cooperatm_g period,

- -Accord mg to t‘he tra}mng plan, deculed af ter the consul tat.mn
o at the R/'D meetlng, the - lraining for the l? {rainees of the 1st.
Cterm will e starl:ed in -Jcto‘ber, 1978,

o meet thls tra:mmg plan,  the dezonstration forest 1and
" has to be selécted in the place as nearer-to the exlst]ng road
- as pm:sxble. _

In consmeratlon of these conditions ard consulting wilh the
' Indonesum side, we decided to add the 70 Comrartwent m Sub-
comparty:ent of the planted forest of Pinus Merksii,planted in 1954,
which is the rearest stand from the existing road and good for
felling, to ‘the 3ub-aom1;al'tment_ "8 &', "58 3 M, 58 K & M3 av
located on the exlension line as the object.s oi‘ the survey.

The results of the survey ard the checking for these
compartments are as follows,
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Q)

(2)

()

(4)

"70 i is located at the pomt 850 n f‘mm the temmal of the
existing yoad, We descrive Jater about the’ land deseriﬁtiona
and the stand conditions, but this sub- compartment is well i‘it
fox the skylme yalding Operations. .

As méntioned before, re planned to practise the txammg i‘or
the iractor operation togéther with the skyline yardmg, but this
land is m geneml t-jo steep to fit for’ this: purpOse.

ie one dave to practlsé 1t, 1t I.nay be confmed__: o’ the lmuted
srall area and more over not only we. have to spe" a-lot of" cost
in constructing thé strip road, but 41§60 be ankious about the
gany problelr;: derlve&i from ;assmg throuﬂh the farm lé‘md

"58 a", as i‘or this sub vom;artrent, 1t is’ Iocated at the pomnt
3150 u fIOEI the térainal of Existmg road. o : :

Advout the plannmg of the rodd; we 6escmbe in “4 1“ : but [‘rom
the land as;ects the road is plarmed to }éss along the south-—__ h

nestern vorder of this sub-comr.artcent which IS located at the ;
highest ridge of this sloped {‘oiest land, ‘

The slope of this férest land’ is abont 25 degrees bv acutual ,
reasuring, so0 it is d]fflcult to operate the skuidmg ‘by tr-actor.'

On the other hand, plarmed I'oad ;asses thf'ough the h]gner Iart.
of this land and felled tives are éarrled uprards to the' road by
skyline valﬁmg as exceptmnal Eeans, ‘and thls land is not £‘1t
i‘or the trammg. ] :

58 3P is. in the gentle slope of 14 io 15 degrees and s f‘ltted
for tmlmnﬂ of both skyline yanling and skidding by tractor =

In this case, the planned I'oar} ]_:asses along the hlghest p]ace
of this forest land and sd it is necessary to construct a strlp
road ;assang through the mldﬁle of 1t.

‘Hhen the strip road is constructed 1n t‘he mlddle, ﬂ:. is good

for the skidding by tractor, but ‘the skyl ine yarding inll be

confined to a short range in any case, and the various ﬁlrmgs
can not bte expected,

Therefore, this is not fully pmper fro'-s tne stand pomt of
trammfr . :

"58 K" apd "73 a“ ave located at i;hé'poiht abtout 6 km from the
terminal of existing road ard aie too far as the dei:onstratmn
forest for the 1st teim. :

"58 ¥ is the gentle slo;:e land ‘of atout 8 degrees, looahng _
at the Sk]‘[‘t of "58 3" and is test fit for the tryactéor operatlon.

By these condltmns, if the auto —1oad [6531ng thn)ugh the
north-easteyn torder of the "58 ¥ and "58 3" will be ol:ened in
1979 ard the training will be performed .in these two sub-
comparicents at a time, it will bte test Tit area as not only the
tractor opexations but also the training of the skyline yailing
of furdarental t{ypes cin be perforced.



(5) As the suwﬁry of checking, we . have got the following
conclusions.

() Tmmmg of 't‘hté" 1st'téi‘m‘(1§79, CJan. - Mar,)
(a) Training ‘on’ the skyliné is to vé perfor:rpd in "70 ',
(h) Trainmg on the tractor is to be. peri‘omed in "58 "

Tn' this’ oase, “the constructmn of ne?: yoad to "58 a" of
3150 m and strip road of 1000 m is necessary.

g the completmn of these roads are impossible, the
training on thé tyactor will be restricted only to the
pre-sklddmg of the skyline yand mg.

(il) 'I'ramlna éf‘ the 2rd tem and after (1980, Jan. ard after)

, Construot the road to reach the north Vastern border of
‘_\-"58 j"and 58 k", and régard thése two sub-compmarteents

. as one ¢ompavtment and perfomm the trainings both of the
: s:qulne amd tmetor. :

Phe sub—ﬂom]:artnents of . “58 ,]" and V58 k" are favored
not only with the land ¢onditions but also atandant in its
stand volv.mzps, ard if wé add "73 a" ‘to ‘thém, they will be
expected as the demnstmtzon foreast for a long period,

"As’ for "70 ;n", e pxe;are ore yarder in it for the ist

’ ters and: practice the tra)nmg on skyliné yaxding on the
. 2pd term ard after.



3, Annual ‘pran of the training

3-1 The first term trammg plan {Jan, - Lar. 1929)

3-1 -1 Trammg on skyl me yani:mg operatlon

Q) General deseription of the training site

6@@@@@6@@@@

Compartment for training . - ' "”IO "

Map of felling compariment Fig 3 (1)
Peiling apea o : L - 8.1 ha
:Spemes and t::ee age S - Pinus Merkusii

' 24 years

Number 6f'standing ‘trees ©. . 280/ra
) Dlameter breast h1g‘h S . 26 enm

'I‘ree hexg‘ht A o 20 m

Volume of a stand per 'ha o o 140 "

Total volmze of a starﬁ _ 1134 o

Land deserzptzons

As indicated in the’ ap of felllng ‘compartrent,
this sub-compartrent is divided into two parts by the
stream flowing from north-east to south—wﬁst.

The novth-west side of the stre34 is almost the
slope facing to the south-east arnd thé steepest yart
of it is as great as about 30 degrees at the south-

“east part,

Horth-¢ast part is the-‘slbpea ground fading to the
south and it is the gentle slope of 5 to 6 degrees,
South-east side of the viream is almost the sloped

gvound facing to south-mest or south and the inclina-
tion is 11 to 18 degrees,

- 10 -



Pig 3 {1) Map of fen_ing sub-comparteent "70 o

Pelling area : 8,1 ha g o)
Spesies and tree ageé - Merkusil ping . / 4000
S il 24 years | N
Yolure of a stand pér ha 140 ' - : . No, ) skyline
Total volure of & stand 1134 ~—TreTi thg avea 6.61 1o
S - Pelling volume %0 m?
fielding volure 72 m¥
: R ‘ {ielding percentage 605
. Planned_auto-road

TN . Ho, 2 skyline
LT~ . Pelling avea 1,1 ha
2T Felling volume 150 w?
Y Yieldsng volure = 120 o’

Yielding percéntage 80 %

¥
l - B
.Ho._l' skyliue

-
I
1o

[; ; Youmg planted area .
3' . .

Farm lard

S A 2) " lio.2 skyline

Felling area for
tre 1st ferm

Felling area for
the 2nd term and after

- 11 -



() Prini::ii)lebf the f;ra'ini'ng.
O Locat.zon of skyline

Repeated tminmg is necessary to fncrease the éi‘fect
of training and considering the ter length of the train-
ing, wé plannéd to set two skylme, long anti shorfl;. : :

-”hat is; No. 1 skyliné s about 25 O 1 and Né. 5 is
- about 660 m in span,

(‘2) Skylme system

Each of thése. skyl ine is nearly homzontal ‘yarding
f1om the land condltmns, snile the yandlér is 2 drims
type ®with oné endless drum, so we adopted the Endless

Pyler Systém which is most eff1c1ent and fundarental one.
- Pig3 (2)) -

@ Yalﬂmg f‘orm O
As for the yardmg, them are 2 fOI"iI-‘S in general

That is, orﬂmary log vanhng and full tree—len,gth
yanding, -

. . ¥We considéred, by the reasons as descrlbed in the _
following items; t}at the orﬂ:nary f‘om is i‘1t for Ho:l
‘skyline and full tree—léngth form 13 No. 2, ang estahllshed
thé operatmn plan therew1t‘h. L

i. Tn. full txee-length yard:mg, we need two plat.f‘om
in géneral and oné is for the bucklno and another is -
for the loading, :

ke frontage of plati‘orm becor:aes w:der acr‘onhng
to the tree length, nesultmg in the inc¢rease of‘ area
as compared with the OIﬁll’!aI:'{ log yan:im

Onthe other hand, in case of No:l sk,yl:me, Iocb '
for construntlng the platf‘orm will be gained after
starting the yarding and it will t.ake rany days to
construct the platforss,

‘FTherefore, in ozder to pract;se the t.rammg by
using iwo skylinés. in the limited term, we should
- force a con31demble kard schedule;

ii, As for Ho.l skyl ine, the planned yal\img area,
acconimglv its yielding volure is srall and the
utility value of the platform is low c,om;ared to
the Iabor amount,

-12 -
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idi, By arlo;)ting the full tree-length yaxding I‘om for
Ho .2 skyline, the two' forms, the ord:mary oné and the
full tiee-leéngth onej st be compmhended and this
is agreeable from the stamdpoint of trammg techniques,

iv, As thé platform fo:(‘ Ho,? skyhne can be previously
constructed by utilizing the yarding. 1ogs of No.1 sky-
1iné prior to its comméncerent of yard ing operatmn,
thex¢ would be noe fommg in schedulmg even if full

' tree-length yanimg is adbpted in Ho 2 ‘skyline,

@ Area and volur_r.e of‘ i‘ell:mg

The’ total area of this f‘ell mg sub- ompartf_ent is
8.1 ra from the btowndavy survey and the tot&l volure of
as=nd is estlrﬂted to be 1100- - 1200 o}

But 1{; is $6 hand to yleld the total volume durmg
the trammg tevm, that we limited the range énly to deal
with obstractive treés um’lex‘ the skyline.

The felling i lange ETE mdlcated with hdtched lines
in Pig 3 (1). : ;

It is enpected that tbe a.rea and fellmg volmre of
No.1 skyl ine is 0,61 ha, 90 'n’ respectlvely and No.2
sk;yl:ule is 1,1 ha}” 150 m. :

The Iange of the fell mg area of obstructlve trees .
- under the skyline is’ 15 m wide on each sides of the
skyline and 30 m byeadth ai‘ter all,

@ Share oi‘ operatmns bet.ween the trainee and
the 'iorxer

The trainec m\st sui‘i‘:clentl,y mster the full mnge
of slqylme yarding. operation during the training, and
after this, must have the ability of accomplishing the -
opelatzon hy dn"ectmg the woxrkew, :

N For this, he must. not only ecvmprehend and Yerember
. the operation but also st experience the full ope-
. ratlon by hieself bemg ina sweat.

“herefore, as a rale, “the tm:nmg I:-ust e carr).ed
dut urder the principlé of being expérienced in full
oyerations, lnclud:mg the one whiéh they might not do
by thecselves in the future,

But the t;ammg st be carried out in the limited
schedule, and thé iters of tra]nmg would te divided
into the important amd not so: important ones from the

standpoint of training, trat’ it is necessavy to do the

training efficiently by utili 1zmg the labor of workers
as possible, .

From the standpédint already rentioned we rade steps
and scheduwle of the training,

_l&-'



| _(a)

Steps and sohedule of the tminmg
' . Steéps of the trainmg on the skyl me yaxdmg are shmm

- ._Lan Table 5 (1) .

AbOut. the su’o-—colum oi‘ txameé in the éolun.n of

‘pérsonnel sétup, © rark indicates thé items which should

be executed by the tm:nee alone oy mainly by the tramee.

o rAYk ig the one which the trainee should oncé X~
perience by therselves to get the outling of it, but the
aotual operahons ray be carmed out mdinly by the worker.

Abc)ut the sore operatlon ﬁhlch should be descrﬁ»ed in
deta:nls ave arittén in as reference,

) Scheclules of thé training are shown in Table 3 (2) and
'I‘a'ble 3 (3) accord ing to each skyl ine.

iramee s aré shown by the arrow 1me ard worker's by
the ‘dotted arrow llne, the number of personnel quunred :

-?are mdlcated in ;arentheses.

W

(5)

O .

"‘he labor cmd the cést

A‘bout ‘the - 1abor and the cost oi‘ the training are shosn
i Tadle 3 (4) for Iio.l s!qvl ine and Tavle 3 ( for Ko.2
Si‘qlme- . ’

Other 1terzs in carr;ymg out the tm:nmg

In- oxder to set’ up two skyl ines and- yzelﬁ the pretty
;good amount-of stand volune in the limited term of the
tlalnlng, the . securmg “of wor.cers(lnclu:lmg the selec-
. tion of. them from the standpoint of bringing up to the
‘cIaFtSJm in the . i‘uture) and the ad,)usttent ‘of rachines

v_'and v_ater:lals ete. should te. préeyaved perfectly, and

R studymg the de31gn of skyline the field investigation
and: survey should be cOmpleted prior to the study and

‘ i‘]_rnsh thé de31gn of skyline as an exercise, thén carry

out the schedule effwmntly.

: @ , In the latter raif of the yarding operation of Ko.1

skyl ine, we must collect the lo,gs for the platform of
Ko.2 skyline and so at the step of felling, direct the

' huckmg to- get the long-logs ¥hich are used for cross
311de of full length trees.

: @ - '"‘hé sk;yl ine yanding bperatmns are apt to ¢ause a

serious accident by the lack of cautions, and especially
the new corer has little kmowledge aboul thé wire rope
and -this cause the accidents frequently.

_ From thesé, especially in the deronsiration i‘orest,
the education of safety for all the persons conceimed
jlnclu:lmg the worker, should be done strictly, narely
" ‘the jndication of dangerous avea and the sheltering
" place and the well acquaintance of signals.
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(6) Design for the model skyline
O "70 1* No,1 skyline

From the vesult of suirvey for "70 xd' No,1 skyline, the
design calculation sheet is rndé as Table 3 (6)

The La:m articles are as followns,

i, 'I'ype of wiring: Endless ’I'yler systein,

i, “Horizontal distance of the span: 248 m,
iii, ‘Height difference(at the saddle Wlock): 4,7 m,
iv. Tnclination angle: 17 5,

vy Main cable: 6 x 'I.C/.L, sort A, 24 rm,

vi; Lifting line.‘ 6 x 19 o/o, sort A 12z,
vii. Haul “tack lane & endless l:me. 6 x 19 ofo, sort A, 10 pm,
viii. - Sag-span ratio of original skyline: 0,03

ix, 'Head syar: - 8 m height, artificial spar.

X 'i‘ail; trect 10 n height, starding tree.
xi, Weight of load: Pinus l’er.cusn, 1.2 o', 1440 kg,
' (specli‘lc weighti 1,2) '

: Omgjnai foun,

and corrected form of the skyl:ne '
: at designed loaﬁ‘ - Rig 3 {3).
xii:i_. Location and Lype of the platfoim:

‘Location of platforna is shown in Fig 3 (5)
Type and dmeen31ons, etc. aré shosn in Fig 5 {4).
@ "70 e Ho.? skyllne
The design caleulation sheet is rade as Table 5 (7).
The rain articles are as follows,

i. Type of wirving: ' FEndless Tyler system.

i, Horizontal distance of the syan: 661.7 m.
iii, Height dlfi‘erence(at tbe saddle block): -29.3 m
iv, Tnelination angle: -2 32, _
v, Wiri:ig cables, used: Sare to No,)l skyline.
vi, Sag-sypan ratio of original skyline: 0.035
vii, 'Head syar: 8 m height, artifiecial syar,
 viii, Tail tree: 6 n height, standing tree.
ix, Weight of load: Pinus Nerkusii, 1 m’, 1200 ke.
. X =0r1gmal fore, and é¢orrected form of the skyline
: at designed load: Fig 3 (6),
xi. Location and type of the platfoim:

Location of platfona is shown in Fig 3 (5).
Type and dirensions, ete. are shosn in Fig 3 (7).
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(Reference) = ¢ o
Avout the Operation Matfoim

In case of yarding by skylsne or tractor, opération platfornm is
constracted at the last point of yarding operation, Whether they are full
tree length or whole tree, felled tiees are bucked to the preserited length
on the operation platforw,in generval, and they aré loaded on the truck from
here,

As tre raterisl for the platform, we use the log in producing and after
th¢ operation is finished they are werdved, but the value ¢f 16zs as the
eérchardise extrer@ly decrease, Therefore, 106 ample one is vneconomical tut
too narrow one loaer the efficiency of operation, L

As the platform, there ave simple single step one, and with the "skip",
tucking platforn or 16ading platform ones,

The "skid" is set in order to ¢ollide the 1ogs carried by yarder to this,
crange their directions and then let them fall to the platfom: tereath then.

' With this; the dangér of yplatfoym operation just teneath the skyline is

The dirénsion of bucking platfom is decided by the léngth of full tree
length to t¢ carried. Por inétance; in case of 20 m Yong of full tiee length,
the width of tre bu¢king platfomm should bte 22 m adding 2 » to the log. lengih,
2rd the depth should teé half of the =idth. '

As for the loadding platform, the dirensions should ve ‘changed according
to the side Of the twuck,

For ¢‘alc‘-.113tion of the necessary area, it is sufficient vhen the lozs
for one truck is placed in ont layer within this, ard the results are as
following table, '

In this ease, to minimize he side shifting after bucking of the full
tres length, the width of platfoim set wider, but in case of thre orxdirary Yogs,
unloading spot is alwost fixed itral the widih would te narrorer ard sufficient,

Area of the lozding platfom

Style of yanding | Sort of truck(t) Tlfit;(n) —Depth(n) Avea(n?)
4 22 2.7 €0
Full tree dength 6 92 3,2 70
' S5 ee 4.0 &8
4 14 3.5 49
Grdinayy log 6 14 4.7 66
. 8 14 i 5.4 e
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Po ¢aléndate the labor amount for the construction of platform,
there is an experimental forrmla as follows:

Scai‘fold constiuctiont 2 = 0.066): + 2,320y + 10,27
Well oxib cOnstmotmn. z = 0, Q}’i}xi 5,902y + 10,24
Yhere, X1 Ayea of pflatform (=)
w1 Maxsean height of | platfom (m)
2t Total labor amount (tran-day)
The scaffold constmctmn is the one, the lower part oi‘ it 13 set
_up in scaffold with the pillar, beéam and stay. : _

The well corib constmction js the one, the 10gs are sét up in
lattme. : :

The labtor amdunt necessa::, for the' ne:mval oi‘ p}atI‘Orm 13 30
of that of the cOnstmct:on. . :

The' relatmn tetﬁeen the volu.aa of loﬂs to be uéeﬁ arzd 1ts szali -
end diareter axe as followsd

Scaffolds constroctiont y = 0,071 + 0.0064 :'c
Well cr:b construction: y = O. 029 + 0,011} x .
Where, y:& The voluie neéded for:l = of the area of platfom (m")
x: The srall (_;nti diareter of .the logb used {(cm)
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5..1_2 Traming on’ tractor skiddirg opemtiOn

‘As explamed in 2.3 {5), the training on txactor ski idd ing
operatlon ia {6 te perforréd in " 58 ¥ .,

7 Tn this case, the styip roacl of 1000 m long from the auto-
' road which leads to " 58, d " to the wmiddle of "58 i is
‘nécessary.

We describe about the txa:nmg on tmctér skaddmg
opération as follows: .

(1) General descrlptmn of the t.raming site -

1 Gompar'!::rent fov trammg' ' ' *58 3"
2 Map of felling compar'trrent: - As shovm in Fig % (8)
. 3% Pelling avea: 8,6 ha
4 _Specles and age oi‘ tree‘ Pinus Merkusii,
%9 years old,
5 Humbé_r of starding tree: 450/ha
6 Mean diareter breast high: %4 cn
-7 . Mean treé height! 22 m-
.8 Volunée of a'stand per hat C 410 f
- 9 dotal volume of a stand _ 3526
10 Iand descriptionsi’ ' : S
~ As.shéwn in Vig 3 (8) " 58 j " has a gentle slope

vnich face to the north-east anti its wean gradient
is 1_3 degrees having easy uvrdulation,

(h‘ote)
: According 1o the data presented by the Indonesuin side,
the volure of a stand per ha of "58 3 " is 856 ¥ as from

the Table 2 (1), but by surveying the forest we assured
the valué as described above to beé rore proper.

(2) Pringiple of the trammg |
) O he foxm of sklddlng

" As for tne form of skidding, we adopted the full tree
‘léngth skaddmg from the stand pomt of efflclency and
safety, and planned there by it,

@ Felli :mg area & fell ing vo].uxze

Fronm the restriction of the t.ralnmg tena, we planned
the felling volure as about 200 4 Therefore,” assuming

the y1eldmg pement-ane as 80 %, the yielding volure
\nll bte about 160 .

@ Constmction of rvad for tractor skidding

Practor skidding road should be constiucted as the
training of bull-dozing operation by the trainee.
The wuit‘h is 2.8 m - 3.0 m and about 200 m long,
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Fig 3 (8) Map of the sub-compavtment k" & "j" in the 58 compartment

L P 98 3 58 k g = 1
Area 8.6 ha | 0,8 na ' : 2500
Syecies & age!Pinus Pinus

of tree Yerleusii | Merukusii

39 years 35 yéars
Yoluxe of & 410 &3 260

stand per
ra,

Total volure | 3526 ol 304 o
of a stand :

Felling area 0.5 Ia
feiling volure 200 ?
Yielding voluce 180 w?

Yielding percéntage 80 %

4
Pregent vedestria
{Plann=d forest- I‘l‘.!c-‘.’t) /
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(@) How to carry out the training

Necessary term for the training is about oné nmonth
from the Tavle 3 (9), On the other hand, the training
on skyline yarding takes two and a half months ard
therefore it seems impossible to exeécute the plan in
3 wonths from Jan. to Var,

But as for the training on yander operation during
the skyline yarding training, all the members would
not necessarily be engaged in the opevation at a tiuwe
and therefore utilizing this term, pake the teams of
3 persommels and these teams exercise the constrmaetion
of tractor skidding road ard the yarder yarding opera-
tion alternatly, the training plan would ypossibly be
carried out entively with ease,

(®) Avout the facilities
A warehouse and a fuel storage house should te
preyaved in 7O m"'.
(3) Steys and schedule of the training

The steps ard schedule of the tractor skidding train-
ing is shown in Table % (8) & 3 (9) respectively.

‘About the detail, refer to. the Reference Skidding
operation by tractor.

(4) Tre lator and the cost

' The labor and the cost necessary for the training of
tractor skidding is shown in Table 3 (310).

{5) Otker ilezs in carrying out the training

As the training term is in the rainy season, never
rrecede the felling too ruch to rake the residuals,
and the tirely felling correspording to the skidding
Progress is necessary.

In this case, keep the close coniacl of felling ard
skidding operations, and if yossible arrange tre watch-
ram to prevent the accident =aithout fail.
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(Reference) Sk:tddmg opemtmn by tractor

1, Gonstruct)on of t:m‘ber yalﬂ and skadding I’oacl

To carry out the tiactor qknidmg efficiéntly, we must

g del iberate on’ the constmctwn of timber yarﬁ ad sklddmg road,
(1) About the unloadmg tiuber yand

RO}
@

®

@

'l‘o be a conv:mlent place for the i‘ollowmn process.

Has an’ ample area consldermg the planned s}uddmg volumes
‘and’ p:ll mgs. ;

A‘ole to constr'uct the tmber yani voad in it 16 avoid the
' 3awaing of trastors in thé yamd. (See Fig 3(11).):

In easé of wholé- tree and full tree-léngth skldding. think
-about’ the place to ireat the branches;  the location of
buckmg s;ace, and the steps of timber p)l mg.

general, ar»d the entrance to the yani is apt to becoare

- steep slope. Therefore,- if .the ¥oad ted is soft, it of ten

_beco;_r.es muddy ‘and the fraveli mg of tractor ’becoh;es daif facult

Tin easé of ra:m

~ As for t‘he preventmn for t?ese conditions, the consmerahon

_are neoeseary to, rake sore ditches to Elra:m the brook water

“and. the rmain ﬁater, especml]y in the v1c1n1ty ‘of ‘the timber
yard, And in sore case, ®e had better ‘to preyare an auxiliary
ticbéxr yand which is used onl_y when the condition ‘is ‘bad like

s yainy day.

" Purther tore, it the operat:on is stopped by ra]n, cover the

road with Vinyl sheets to. prevent the perreation of rain water
and- efi‘lclently carry out the operatlon rwithout troubles

- after the raan stopped

As above mentioned, in the v1cln1tv of timber yard the
traveling of tractor is so frequent that the decreasing of

- efficiency by the zddy road is feared, ard therefore the

conslderat1ons upon the construct10n and raintenance of
tlm’ber yani are imyoriant.

(2) Avoul the construction of skidding road

as

. Phe skidding road by tractor is to ‘be considered individually
ihe trunk r-oad and the branch rvad.

The trunk road showld be declded at the step of des:ngnlng

- the skidding plan, by considering shere to set it in the felling
area,

'on

. On the eontrar—y, the bmnch nwad is ccmstructed and extended
demn& at any tire m tre execution of skiddj ing operation,

¥e will déscribe, as follows, about thre consl:ruct.lon of the

tyunk rcad and the branch road follmimg the above rentioned
def:nltlons. _
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As the trunk road will do the functlon ‘of “the skyline in -
skyline yamding, it must be constmicted in the place of the

‘highest utilizing effect, con31der—mg the range of haul ing
by winch llne.

Phe “tivnk’ roari has the poés,l‘bzl ity to be useﬁ as: the strip road
(auto road) in the futvré, and so it is,agreeable to set it
along the contour lme considermg the slopes and etc. ]

In case oi‘ collcctmg ‘thé Iogs by usmg the tractor wméh,
it is compaiatively easy to draw up the 16g from the lower

place as the nose of the log leaves the ground but - to draw
it down fron the Iugher p}ace 33 :rat‘her dafflcul t.

And if wé sel the voad in the 103 land along the valley, it
m'ould casily ‘tecoxze Duddy by the poor dra)r-aoe.

Cons:n&ermg 411 these, 1t is agreeable to construct. tne roaﬂ
in the dry and:good dralnage place, ‘even though sore of the

Ycad should be dravm up,

The - trank voad must not have the dead cnd, lest thc tractor
should’ cnange its” :ovmg duvectmns. (See Fig 3 (10). )

:ii*c tiunk 1vad oust e constructed prlor to the bcgmmg of

[‘ell mg. :

LIf we begm “the constmchon ai‘ter the l’e]ln\g, the feiled

tree irould dlsturb not only the efi‘lcaent construchon of it,

_but a]eo the cont:ml of fe]l:mg dn‘e:ztlon, resultmg in the

dlstur‘tance of sklddmg operations thexeafter.

Phe branch awvad is not like the one which should be constructed

.beforehand as. the’ trunk n}ad but is genemteﬁ naturaly during
, the skldthn,__, operatlons. _

After the skidding of the area, ranging to tl‘e reach of the
winch (about 30 1z in oxdinarvy case)is finished, the felled
trees in the farther dépth are to te <=k1dded.

- For t‘hls the’ tractor eust necessarily go into ’he forest land

and 1n lhls step trhe road is constructed for the first time,

In thls case, if the gmund condll.lons are good ai‘ter skidding
the Felled tnies, the place would btecome go0d enovgh for the
tractor to coze in ard in most cases the roafi would be

) corpleted intbout dozzing opemtlons.

" The conceptmn of the branch I\\ad 13 ‘the one ‘ll‘ﬂlch allows the

tractor with tizcting load to go through, as the I.ravel ing
frequency is not so great as the trunk road,.

The range of the ledd:mt, by Ub]!’lg tHe winch is within 20 m,
in nieal, and not pmper rore than S50 m from the e['flc:lency.

' .‘ﬂ‘en W“ (,onsl-ier atout the vad denS'ltv fren these conditions,

assuming the reach of lhe winch is 30 o from toth thé trunk
road and the branch rvad, it will te calcutated as 160 m/ha,
If the length of the felled Lree is considered, skidding range
will be assured as 50 o and the density of the skxdd:ng mad
will be about 100 m/ha.
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As & prmcaple in constructing the sk:ddmg road, the

vegetations on the surface of ground ‘should only be cut and
not be dug out rdots by the dozer blade etc,

The reason is that the existence of roots of grass witl

: gmatly prevent the road surface from becoming muddy,

The w1dth of the sklddmg road tr.usl; be more than 1,2 times

‘ of the vudt‘h of tractor tread, and at the curve it rust be

moreased acco:(ﬁ]ng t6 the log length,

ihe slope of the traetor slnddmg road is defined as follows

in the "Jayanese Natmnal Forest s Stanards Por the Tractor
Sklﬁdmn 0perat10n

_‘l'he 1Jmltmg 1ncl1nat10ns of the iractor logging yoad is
-‘25 degrees for earth road and 15 degrees for snow road.

ii, Hever constmet the loggmg yoad which has the slope
contimlmg over 50 m of or near the limiting inclination,

iit. ‘¥ake the seétion of the gentle slope before and after

- the loggmg road of the mclmat.mn aleost near the
limitation, .

Do not rake any srﬂll radius curve iﬂad in or hefore
or alfter the secltion of inclination alwost near the
-: lmntatlon- -

The inclination of the asscending tractor road is not always
the same depending upon the soil corditions, but for the soil
road 14 <« 15 degrees is the limit, and if it is over this
limitation, not only the climing up becores difficult but also
of ten darages the road in or after the rain.
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rig 3(10) Tractor skidding road .

- E==pe=n

1) LOOp Yoad

 Efee | | | S

(2) U - shaped road (3) 1 - shaped road
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Caring pomts for the [‘ellmg and bucking operations
in tractor skidding.

- (1) About the direction of felling

You had better fell the trees i the direction l.rAkmg 30 - 45
degrees of angle to the skidding 1ine as Fig 5(11) (1).

In general face the bottom end 1o the skxddmg 1line as a rule,
but in some cases they do it very eﬁ‘:c:ently by felling the lices
g0 as to bé arranged as the srall emd face to thé¢ skidding line.

In case of whole-tree skidding, we have to deperdd on thée foreer
pmcess, but in case of full tree-length sklddmg, the latter
pmcess mght be rore efficient in pAny cases,

Thé reasons are ‘as folloas,

@ Applymg the Sllﬂgb to the trée top is easier and faster in
operatmn. "

“The hauling dlstanoe will bte reducéd corresponding to the ‘tree
helght .

In hau]mg by the wmch, the top 'ﬁ]ll e llfted up ard won't
be c-aught by the o‘bstacles.

'@ @;_.

In soz’e casé, the top ®ould be vroken, tut thls does not
effect the quality ard the volume of the log so much,

Mich 10ad can te pulles,
: Léss 'im;é’cl: to the winch,
he dar:a:re of tractor road is sl:gnter.

7"‘he dlsl;nbutlon of load telseen the sulky ard: the ground,
the sulkv bears less.

But there ave some dererils on the contrary.
In f‘elling,. the direclion is inverse to the mountain side,
ard this may injure the logs sorelimes,

The sling ropes would slip off, if we do not limit the dia-
reter of srall erd to sore size{about 10 ¢m).

Seldo:u rave to hook the log again by the breakage of srall
erd in tracting.

s 900 @-@@@

The ground skidding resisiance vecores gfeater.
(2) Avout tre stump heignt

The stump height shovld bte as low as possible to enable the
tractor fo cross them over.
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Fig 3(11)

(1) Skidding road and the direction of felling

- .Branch road

e ——
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(5) Other ltems

Tt is ei’i‘m]ent to’ sk1d in the fom of fu111 tree-length as
possible,

The whole-tree skidding'of seall diareter is disaﬂvantageous
as the number of IOgb to be tracted is skall,
@ In case “of the ground skidding, rounding the eut edge of the

1og on its drawmi side (to rake the round shaped end of log )
will diminish the resistance and also the darage,

3. Caring pb"ihliS dﬁr"sk"idding operation
(1) Pre-skidding operation
O As the dlstance of . pre-sklddmo by the winch becones longer,
the angle of nose-up will becorme sraller and the frequency

of catchmg by the busb and the stump would increase,
effecting greatly to the prodiction,

The - pre—sklddlng dlsfance is within 40 n f‘mn the wmrl'mg
capaclty of the winch and it seers abtout 20 m for averajge,

@ The l;ractn'e force of the winch is fairly strong in general,
- and vakes no réemarkable difference in working volume both
1 case of drawmrr up and drawing dow,

@ In the pre-sklddnw operatlon, when the . logs to bte skidded

. is located far from the axial line of tractor, the sulky ard
the tractor itself would be in danger of turning over to a
side if you lract them styaight by the winch rope,

In this ‘case, use the guide block or the automatic snatech bilock
or as shoan in Fig 3{12), bvesides the ord inary awchline hook
at the end of Lhe rope, set another hook which can freely
travels on the archline, and hook up the logs on both sides of
the axial line of the tractor to ballance ard pull them at a
tire, then the direction of the resultant force from t}n weight
.of logs and the axial line of the traotor #would become nearly
‘the sare and can be sroothly skidded, '

@ In pre-skidding operation by the =minch, logs are often caugh.
by the stumps ard difficult to be tiacted.

In these case, if you force to wind up furilher on with all
power of winch, the log would stand up and ‘fall in unexpected
direction or the rope would be brocken and these might cause
a great accident, and so these oyeration must be strictly
forbidden.

In these case, it is important to loosen the rope entirely
- and make sure that the log is stabilized, thea tum to th_e
next actions,

@ As the counter plan for the above descrlhed case fd), use the

blocks as in case (3) or to dodge the Stlnp as shown in Fig 3{13)
in some case,
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Pig 3(12) The pre~skidding way by d:mt of the double archl ine
hook, in case the logs to be skiddéd are not on the
axial line of the tractor, :

Archline hook

Fig 3(13) The 16g will tum to left or right by the position
. of the sling to be Fitted,

Flace the cye yart of the sling to the right and the log ®ill
turm t6 the arvomed direction,
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(2) Ioading, travehng and unloading 0perat1ons.

-1 In o:rdmary case, the loadmg ope:rat:ons by sulky or mtegral—
: ‘arch $kidding,’ \nll be d0ne by one personnph

The loadmg ran will decide the' logs to bve sk:dded for next
time and the steps for it, Lhén attach the slings to them, if
poss:dﬂe during the time of tractor travel i ing.

2 To attach the slmgs to the s:rall end or to the ‘butt erd will
e decnded accordmg to the dlréction of felling,

3 'I'he sk:ddlng volumes per one cyéle will vary according to the,
sizé of 1ogs, bubt . from the suirvey reports of the Regional 1
Forest Officé in Hokkaldo, number of 1logs to be hooked up for:

- oné cyclé are ? or 3 for averaﬂé, and its volurme is 2,5 n?- 5.
‘t:. per cycle, in case of full tnee-length skldﬁlng by sulky.

4 In the mzddj section or the asscending slope ‘of the sklddlng
roé_ld it often happens that the tracting become difficnt,

Tn such a case, -1ét travel the iracter alone to the good syot
leaving the load behind and pull up the loafi again by tractor

vnnch i‘rom ‘there, , .
5 n 1oad1ng ard unloadirig olée'r'ati('ms,‘ the 0]3é1=ator k'—;md the 7
driver ‘_iﬁust' be in cloése contact; sending signals to each other
-~ and afier confimming the safety, proceed to the next step,
3-2 - Training for the 2rd term amd after, |
324 Tréininv on skvline yéxﬂing oyeration,
‘Tn the second term, number of trainee:-will becore 24

rersornels, and two sets of yarder ¥ill te used in the
traunng at !-adnm 11'a1n1ng Center,

Phat 13; t.rainees are divided into Lwo teams "A" and "BY
for each yanler, and “A" team will be tmained in “70 ol _
succeeding to the 1lst terw, "B' team will be trained in "58 3.

In e 32 term, one rore yarder will bte setl and "C" team
will ‘e organized,

The 3rd . tewn tiaining will be executed for "A" teaw in
"70 1, ard for "B" team ard "C" team in "58 j".

Abvout the general description of the tmaining forest land,
it is already descriked in the 1lst term iraining plan, ard so
~heve we deseribe about the felling order, area, and felling
volure in accordance with the rap of felling area.

(1) ¥ap of felling area. As shosa in Fig 3{(14) & Fig 3(15).
(2) Annual felling area ard felling volure.
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Term

Team

vent

COI&'I}QI": -

Skyline

. ¥No,

Afga'(ha)

Stahd:ng
volume (mé)

Yield:n
volyre (m?)

Rerarks

11

0 m |

70

e ———

7'170f:

e a3 ¢ o
“os3 | 1 dosa | e | o
Bl | 2 0.56 230 | 180
[ suvetotar T

290

I

10\

40"

Sub-total

_,2.?6 .

250

060

Suti-total

0‘94

190

983

039

.;150_-'

Tw

e : 0.58

‘{249

| substotal

‘61§7:f

320

(3) Processes and steps 6f:6péfét16hs;

-Alikeé the 1st term tralnlno on the skyline varﬁlng
' operatlons.‘ R

(4) The labor and tbe cost.

The labor aﬁount and the detaxls of cost for each
"term, &s shown in Jable 3(]1) to Table 3(15)



Fig 3 (14) The map of felling avea of "70 a" compartment
- for the skyline yarding training

seass Felling 2rea for
Yo. } skyline




vig' 3 (15) The rap of felling area of M58 3" comparizent
_ for the iraining of skyline yaniing. _

Ti‘BT(D reans 2rd tere, B feaﬁ,
' Ko. 1 felling axésa,
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s

_5-2-2 ‘I‘mmmg cm tractor sk:dd:mg 0pemt.30n Coi o oo

As for the numbers of tractor to be used in tram:mg are :
: two I‘or the 2nd term and three for the 5&(1 £em. :

But in case of traotor skidding oper tion, aiffer f;mm th
; ease of: skylme yalﬂmg, %e _can introduce the plural numbers ‘of
.Q'tractor at'a tice in bhe san .roul:e, ‘sané timber yam, and }h:s
plan is’ des:gned under thls comsnieratmn. e

1' :

 The training 1and-ig i‘lxed to "58 K éuh— ompértzeqt_ f‘or;t}le
T 2nd term ‘and "58 3“ for the }ld teym: Sy .

: As the genexal descnptmn of ,:58‘-;}" ’sub-vom;artraent ]S
already ;r,entmned, we now. descmbe about the "58 k" :

(1) Geneml ﬁescrlptlons Of "58 k“ - . _
50‘3 ha, 5_ : .

1 Arear : . :
QSpecles and age of tree. 4'7:'P1nus lr‘erxusn, 35 yearb oid;
s '3'.flium‘be1 of stanilng treef'_-_?550/ha -
4 }Dlaméter breast h}gh‘ 30 om - i
5 Py ‘helght‘ ;. : G 221’? %

3 :6 TVolure of‘ a stand per ha' BEQ md
? lotal volm:e of a stand 305 o3 | D
8Land descrlptloné' ' o 'l

R As indicated :m the rap ol feilmg area, thls Iand ..f :
s " 'bhas & gentle slope of about 12 degrees, facmo norih éast

(2) ¥ap of fellmg area . -
‘ "As shown in Pig 5(16)
(3) Annléll i‘elhng area and fell:ng volun.e__ -

Tern 1eam : Com;er't— Pellmg Standmg' Yaeldg_r-g Réfa'l‘*-};s'
‘ réent ‘| aréa | voluee = | 'volueée SRR
_— R - . ka-} oo mt T 63 b - :
| 1 A& B | 58k "0.30' ' 305 | 240 Co.:stmchon 6f tra-::tor
- oo fdoint o PR : roddt 2401& iong‘
THITTAB,C | 585 . 130 | 530 | 420 - Cofstmctmn df tmctor
S q?mt : o o ' | rotd: 360 3 long, g

(4) Operatmn processes and steps

Cormamndmg to the lst Lo t.ra)nm,g on tractor
skidding,

(5) The labor and the cost ‘
- As shésn in ;able 3(16) and 1ab19 3(1?). _
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rig 3(16)" Lﬁasp of fe)ling area for thé treining on tractor skidding

!

. PR ) . ; -s 1_.‘,
S C 5 A 3TV

"‘\I‘?mf‘\_f_ﬁ\" Qkiﬁﬂ. ]'r,rvz
s fcading platfowm
\ Rest house
— Garere

- €i) slorage house

-~
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