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S Purpose and Outhne of the Survey
1-1 Background
o114 Untd RD Slgmng

, ©As the resuit of the cyclone whrch h1t the south west of Burma in the ralny $eason
of 1974 the tropical rain forest of the southerit half of the Arakan Range which is under direct
management . of the .Government as a clasmﬁed Aforest was ~damaged. _The damzged: trees
~.amounting to. 4.6 1 mill: ton (8:3 mill. m?in _]apanese log measuring. system) wete found-in an
‘area covermg one mrlhon acre {400 000 ha) >

_ Smce removal of these damaged trees d1d not. make progress as expected there w was a
. move ofr requestmg cooperatron ‘with.the Japanese Government in August 1976, and after several

' negotratrons through diplomatic.channels, the pre-survey team headed by Herzaburo Tezika (the

then, ‘chairinan : of .the board: of drrectors of ‘the _Forestry Credlt Fund) was dispatched in-
December 1976 and, ‘as d ‘result; it was recogmzed that the melementatxon of ‘the teehmcad
cooperatron pro;ect with ‘the’ State Timber Corporation’ concerning a mechanical logging system.
'(mamly cable loggmg system) at the Arakan Range was worth-whde :

: Smce May 1977 two staff were.sent to’ make a sutvey. ‘The preparatory survey of
the cooperatton project was undertaken. and soon the Implementatmn Planning Survey Team

headed: by Jiro Namura (the then Chief of Forestry Development Department of JICA (Japan
* International Cooperatron Agency) was sent 'in June to examine various condltlons

: Wlth the cooperamon and assistance of Mr. Arita, the. ]apanese Ambassador to
'Burma and Mr. Hara, the. sectetary of the Embassy, the. pro]ect was included in the 1mplcmenta-
tion budget of the Economic 4 Year Plan of Burma (the second term plan of the 20 year plan)
- from 1978 and the general agreement'was reiched on dcceptance of the technical cooperation of
Japan and on:the draft.of Record:of Discussiori-RD as per attached paper and in August, the
‘Burmese Government dec1ded at the cablnet meetmg to go ahead with the prOJect

" In November, the Implementatron Arrangement Team headed by I—leuaburo Tezuka
was sent and with- some révisions, the draft of RD was srgned between Timber Corporatron and
Japanése side_ on. 2. Decembet. ‘At this point, the: forestry techmcal cooperatlon project of the
‘Arakan Ranges ofBurma was started: ' SR Do :

Detalls of the above are shown in “Rep.ort of Implementation Planning Survey Team
on the Technical Cooperatlon Pro;ect for the Forest Development in: the Arakan Range Burma”
of 1978 : : :

| 1-1_2 After'srgning-,ofRD'
Based on RD, jICA budgeted the machmes needed to a1d the cooperatron project in
fiscal years of 1977 ‘and 1978 and: purchased and- forwarded the machme and &t the same time,

dispatched experts on along term basis and accepted techhical trainees from Burma.

.-1_



Experts on the long term basis are as follows: -

Name

Hitoshi Kato

Susumu Sakamoto
Osamu Takada :

Hisaharu Hayashi
Fu:m-io Asaka
:Norimi Saijo

Takeo Oda

Experts of Forestry Technical Cooperation Prdject- e

Duty -

Chief Advisor

Liaison Officer

Léggiug

Exiraction Planning

- Cable Logging

Cable Logging

Duration

16 April 1978 - 15 April 1980

16 April 1978 - 15 April 1980

18 June 1978 - 17 June 1980 - ..

- Division;:

~ Survey:

As of January 1979

- Office in Japan .'

Direttor,:  Operation : Division,

' 'I‘ékjrq‘.Regional Fotestry Office

“Chief, Overseas Forest Resources -

Section, - Planning

Division, Foréstry Agency -

Dircctor, Planning & Cordinating

Nagoya:: - Regional

. ‘Forestry Office .+ .

25 July 1978 - 24 July 1980°

25 July 1978 - 24 July 1980

24 August 1978 - 23 August- 1980

Workshop Mechanics © 1 December 1978 : 14 March 1979

Senior Forestry Ofﬁ.ce::-,':P.laﬁn-
ing Division, 'Foréstry Agéhcy

K_ik_oixai District, - ' Hakodate
Regional Forestry Office -

Akan District 'Office, Obihiro -
Regibn’él Forestry Office -

Ov:ersea's‘:De\(eIdpment Division;
C. ITCH Forestry Co., Ltd.. -

_ On the Burmese side, U Hla Pe, General-Manage;, Extraction _Departfnen’t, Timber .
Corporation. was appoin_t_ed as Project Director -and members of a Joint Committee which is

composed jointly of Japanese experts as well as counter-parts-h'ave.bee'n-ch'osen. "The Timber
Corporation has set up the central office for the project in its head office and lodgings for the
Japanese experts, work shop in Bassein City, lodgings for Burmese trainees, class room for in-.
service training at the Shawbya timber yard were built by local cost in the end of October 1978,

- .In-A'pril 1?78, U Hia Pe, U Aung Nyaing; and U Zaw Weik as'the first group and in
September, U Win Kyi (Manager, Irrawaddy Division, Timber Corporation), U Bo Lay and U

Win Myint as the scond group, visited Japan for observa_ti()n and training,

1-2 Purpose of the Survey

| Based on the above, the :impleme_n_tat_ion_ c=ie;sign 'sun'iey_'team headed by Heizaburo
Tezuka was dispatched on 10 November 1978 to make a survey of the preparation of training

22-



and. the model operatlon forest on.the spot and de51gn the followings which are required for '
prepa.ratxon of the training cumeu]um

L

I P

(1) Onthe Jcb Training Pregram at Mddel'Operetion Forest

Decision: of the area of mode] operanon forest and grasp of stand condition
The location of the stand covering’ about 1,000 ha..which is set up in

_ Chaungtha forest as model operation forest, is clatified by using the basic map

_ whleh the Timber Corporatmn owns or an equwalent map, and important
points ate verified 6n the spot. . With past data and reconnaissance, the forest

~ condition ‘of the model operation forest (the area by compartment, growing
stock by spec1es and cut volume) can be grasped.

- On the _]ob yearly tralnmg program . : :
- With past data etc:, the following year]y on the _}ob trammg program provided

with the followmg items is prepared.
a.  :Felling block 1 map -

" bi Cut volume and cut area

¢. - Production by each operatlon process from fellmg to eompletlon of
' vardmg : . - . g
d.  Number of workers and man- days by each operatlon process from fellmg
- to completion of yarding :
e, Other necessary matters-

Model operation forest plan '
For the initial year of the yearly plan of -2- of (1) a more detailed model
operation plan including following items is prepared. ' . '
a. Map which clarifies log ‘hauling system 1nelud1ng ‘cut. area, loeanon of
“cable and main feeder roads. -
b.. Design of cabling and statement of estimate
" Other necessary matters. . '

: (2) Plan of Facﬂities for Model_Op‘eration Forest

1

Constructlon pian of yearly feeder road

~Main’ feeder roads which are necessary for 1mplementat10n of on the job

training of '-2- of (1) are éxamined by map and reconnaissance and the plan

- _including following items is prepa_red

a.  Map of temporary forest road -
b. * Labor force and expenditure

Design of main feeder roads

' For the initial year of yearly plan of -1- of (2), a main . feeder roads is

designed: The design will include:
a. Cross sectional v1ew and proﬁie of route

"b.  Earth work

3



(3)

(4)

2 Nov.

c.  Design of important structures and work arrangements
d.  Labor force and expenditure '
e.  Other necessary matters

_ Plan of fa\ ilities'as bmldmgs

Arrangement of facilities as buildings: (garage, material warehouse and wireless

~-ete.} which are needed for implementation of on the_]ob training plan of 1 are

exnnmed and the plan is prepared

Plan of Technical Cobperatibn Center

.-1__

Plan of exercise area for simulation cable yarding
Design for installation of small type yarder in the exercise area for simulation
cable yardmg is made :

Plan of tralnmg faclhtles _
Arrangements of various facilities such as lecture room, laboratory, materlals
yard and teachmg materials warehouse are examined and its plan is prepared

Yearly Pla.n of Alded Machmes and Matenals

In lelation to every pIan of (1 ( )~ (3), azded machmes and materlals after 1979 are
examined and the annual aid program of machines and materials is prepared.’

Activities of the Team

.Date

1 Nov.

3 Nm_r.

4 Nov.

5 Nov.

6 Nov.

Day of Week -

Wed,

Thus,

Fri.

Sat.

Sun,

Mon.

Itinerary

Tokyq - Bangkbk

Bangkok - Rangoon, Cbuftesy call on Amba‘séador
Courtesy call ‘on U Thin Myint, Dircctor General; FERD Mlmstry of
Planning and Finance: Dr. Bo Lay, Deputy Minister,’ Mmlstry of Agricul-

ture and Forests, and U Kyaw Samt Managmg Director, Timber Corpora-
tion o ‘

Survey on factlities of Okkyin Training Center, Rangoon Invited by
Managing Director of Timber Corporat:on '

Arranged with Japanese Experts. Rangoon - Bassein by ship.

In Bassein City, survey on Lodgmg for ]apanese eXperis, mechamca.l work
shop and Burmese tramees lodging.

4.



' 'Days

10

11

12

13

14

15

16

17

Date

- 7 Nowv.

8 Nov.

9 Nov.

10 Nov.

11 Now.

12 Nowv.

13 Nov.

14 Now.

15 Nov.

16 Nov.

17 Nov.

Day of Week

Tue,

Wed.

Thus.

Fri.

: Sﬁt. :

Sun,

Mon.

Tue.

Wed. -

Thus,

Fri.

ltinerary

Survey on training facilities and lodging in “Shawbya log yard and

- Chaungtha model operation forest,

Chicf and 2 Japanese experts: Bassein - Rangoon by ship.

Members: - sutveyed on work materials at Bassein Branch Construction

“Corporation,

Chief:: Réngbo:n? Taungg’yi,:sﬁryejred Heho timber yard
Members: surveyed wage, timber price and others

Chief: Field suﬁey on pin:c logging in hilly land of Shan state.

-Members: surveyed on geographical environment near model operation

* forese and quarxy near Seikkyi. -

+ Chief: Taunggyi - Rangoo'.n

Members:  Shinohara and Fujiwara Bassein-Rangoon and joined. Chief.
Lkeuchi, Mitani, Sugawara, Dobashi and Kudo surveyed the field of 22

colnpartments near model opération forest.

Chief and 2 members: atranged with dispatched experts on the work:
Members: ‘surveyed on highway near model operation fotest and 22, 23
and 24 compartments. =

Chief and 2 members: arra'nged with Embassy and Timber Corporation.
Courtesy call on U Maung' Galay, Dit‘écttir General, Forest Department,
Ministry of Agriculture and Forests. Invitcd Deputy Minister and others
by Head. . .

Members: reconnaissance of projected line of forest road to 24 compart-

‘ment of model operation forest ‘and survey on stand of 26 and 27

compartments.

Chief and 2 members: Rangoon - B'angkok

- Members: Ikeuchl, Dobasiu, Kudo made field survey on 24 & 25 (‘.ompart-

ments,
Mitani and Sugawara made field service of design of main forest road
(plane surveying) '

Chief and 2 membets: Bingkdk‘ “Tokyo _
Members: field work of design of access road {plane surveying)

" Design of main forest road {plane surveying)

Design of main forest road {plane surveying)

5.



Days

18

19

20

21

22

23 .

24

25 .

2.

27
28.

29
30

31

32

Date

18 Nov.

19 N_QV.

20 Nov.

21 Nov.
22 Nov.
. 23 Nov.

24 Nov. -
25 Nov.

:26 Nov,

27 Now.
28 Nov.

© 29 Nov.
30 Nov. -

1 Dec.

2 Dec.

Day o_f Week

- Sat.

_ iti_ﬂerqry S

AM, Desrgn of main forest road: (ﬁeld work plane surveymg and proﬁle

R levellmg)

Sun.

Mon.

CTee

Wed.
Thus.
Fri.

Sta. -
Sun,
Mon.

Tue. .

Wed, -

Thus:

Sat.

P.M. Survey on near Chauntha of Bay of Bengal

"I‘ra\érel:.' _Cl_raun'gtha . Sha_wby‘a e

Ikeuchl Mltam and Sugawara worked in the ﬁeld on desrgn of i m.'un forest

road {plane surveying and profile 1evellmg)
~ Dobashi and Kudo worked in the field on survey of lomtlon of cable

. Ditto .
- Ditto -

- - Ditto -

o2 Ex§é;¢s rr__ncl.ﬂ'(eirchi' s'urveyed' quarry 'rrcar_Seikkyi.

Mitani-and Sugawara worked in the ficld _orr design of main forest road and

_ Dobashi :ind-Kero wo'rked' in thc ofﬁce on design of caBling.

: Takata and Ikeuch1 surveyed in. rhe ﬁeld on acqursrtlon of quarry upper '

Showbya ‘River Mitani and Sugawara designed access road {in office}),
Dobashi and Kudo designed cablmg (in ofﬂce)

Arrangcd materlals

8:00 p.m. Bassein - Rangoon by shlp

11:30 a.m, atrived in Rango_on

" P.M. arranged bgsirres's.

11:30-a.m. ‘arrived in Rangoon. .

P.M. arranged buéin_eSS' '

Explamed detmls of survey at Central Ofﬁce of Pro;ect to experts

__Freld survey on trammg facllu:res at Okkym

Arraﬁged ‘miaterials,

Worked on plane surrre:y of rraiﬂin'g facilities at Okkyin.

Ikeuchi, Dobashl and Kudo worked on plane survey of trammg facilities
at Okkym Mltam and Sugawara worked on desrgn of main forest road,

Arranged _méteriél_s.



Days
33

34

35

36

37

38
39

40

Date

- 3.‘DC_C3

v 4 Dee.

5Dec..

6 Dec.

- .7 Dec.

8 Dec.:
-9 Dec.”

10 Dec.

: D,a).r of Week -

Sun.

- Mon. .

_ Tue:

wed.

Thas.

_ Fri.

_Sta.

Sun.

Itinerary

- Arranged materials,

- Explainied the detail of survey and arranged with Burmese side at Okkyin

Training Center.

Tketichi and Mitani: Trained local staff on ‘main forest road work at
Okkyin Trammg Center. ' '

Dobashi and Kudo: De51gued cabling for trmmng at Okkym

Sugawara: Demgned main forest road:

- Ditto -

'lkeuchl A M. visited State Hume Pipe Plant and surveyed demgn data at

Rangoon Umvermty

: Others' Arranged busingss.

P.M. all members: Dlscussed on details of survey at the Central Office of
Project. '

' Reported the detail of survey to the Fimber Corpora'tic}n‘_ and japane'sé

Embassy.

Rangoon - Bangkok

Bangkok - Tokyo

14 Composition of japéneSe 'Me_mbers and Burmese Concerned with the Project

&,

Name

Heizaburo Tczuk_é

Yasuyuki Shiné}nafa

Takashi Fujiwaré@' '

Iwao Tkeuchi

Katsumi Mitani -

Head and Members

: .. Duty | T U Office in Japan
Chief(éeﬁé{gl) : e Standlng Expert of Japan, Qverseas Forestry Corpora-
' ' tton Association
P_l_a‘nﬁi%ig of ébt.)pr.e.r:ii.f.iorl. C Asst. Chicf, P_laun.ing Di""’ .F-c)rés-t_:;y-'ﬁ_\.glf‘:hr_:y
: Coordinatiorr:' o ' Fo_r%:sstry Dévelépmén; Div,, JICA

Pianh'inglof F orest Road Specm] Engmeer, Japan Overseas Forestry Consultants

Assoc1at|on

Design of Forest Road o ' - Ditto -



Name Duty : .Off‘i.c*e'_injapan T

Kenzo Sugaw#rﬁ Planning of Facilities -Japan Forestry Civil Enginéering Consultants

Masao Dobashi - Plénning of Logging . ‘Special Enginger, japail Overseas Forcs";i-y Constltants
' ' o - Association '

Daisaku Kudo . Planning of Logging Facilities "~ Japan Federation of Log Producers Cooperative . .

b.  Burmese Concerned with the beje'ct’

Ministry of Agricultufe and Forests

Dr. Bo Lay - - Deputy Minister
U Khin Maung Latt ) I):i:ec'tor General, Planning and Statistics Depi.,
U Hla Moe Dircetor, Planning and Statistics Dept.,

Timber Corporation

U. Kyaw Saint - . Managing .Direct‘or .
U l.-lla Pe ' . Géneral Manager, Extruction Dei)t. (Pfﬁject D“irector‘]
U Khin M-a.uhg Gy.i o ':G'ei‘lefai .Mal'lage.r; Pla.m.:i'n.g.Dept.
Major Kyaw Shein : * General Ménag'c:r,.Mark.é:ting_ and Mﬂhng be.lat..
L) éoe Lin o . Géner%l I\.d.anager, Eﬁéinceriné Dé'pt., .
U Aut.l.g Htoon . Deputy Géné;;] Manage?, Accoutits De;Pt. 8
u Saw Ri.c.hard _ | o Deput?r Ge.ner;l- Mana{ger, F‘%?WCGOH l?ept.
u Wiﬁ .Kyi o ;Mtcmager, .Irrawaddy Div. .(Depi.lty: P.r.oject. Dire:r.;tqr)
. U Oak Soe - _ i’\/:[zmag;er= (HQ} . ”
U I'.(ya.W Nyein o .Man.'a.igér (i;lahr;ing)
U Thein Shwe .Manager', :He..nzad.a Ag.e.ncy
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"U Aurig Naing o o 'Dé'giuty:Man.ager" {Counterpart)

U Na'y.'.Wiil' R : Deputy Mz%ﬁa.:g‘;r:'{'}'_.i.ais.on Ofﬁcer)
' U“Z!a\;\? We'ii( e o DeputyManager (Col.mter[;)a.rt}
E U:I-BdT;':i‘yi S DeputyManager (.C'o\lm.te'rpar't).."
u ‘j\‘vi.l.‘.l Myiﬁt | Députy .M.:;l._lagél’ (C_E)unterpar;t)
U Than Ti.m.- Dgp’uty :M;.ma.ger: _.
li:rheisx'iaw o '.bcp\;t;{;iéﬁ;gét

" Forest Departient

U Maung Gale -~ - Director General
"UTinHla . Divisional Forest Officer, Basééis_x '

Construction Corporation -
U AunZan ) Div. Chief Engineer, Bassein

U Khinmg Gyi . .. Deputy Chief Engineer, Bassein .

15 Outlme of Rcsult of Survey
1-5-1 Survcy of Facdltacs by Local Cost on the Burmese Slde

“a, Central Offlce of the PmJect -
T he room is rather narrow but it is mewtable for the time bemg

b. Techmcal Cooperatlon Qenter at Okkym S

. The- bulldlng seem$ o suit its’ objectlve The chmce of the locahty of the area for
~ the excreise of s1mu1at1on cable yardmg was, at ﬁrst ‘the fotmer rubber farm 15 kin
suburb of Rahgoon as ‘surveyed by the Implementatmn Arrangement Team: in
November 1977 but beécause of the fact that the land is owned by a Bureau other
than the Timber Corporation, the transportation of personnel is necessary and the
store of ‘teaching materialsis needed, the proposed site was considered inefficient
for 1mplementat10n by the joint committee and eventually it was to be established .

' adJacent 0 the trammg center of Okkym

c. Lodging’fo'r ]apanése Ex’perts in Bassein .



Compared to the govemment guest house, these_facilities seem to be I__nol'e adequate,

Building of work shop and iodgulg for trainees in Bassein. They are now under
constroction but they seem to suit theu: objectlve

Pilot Extraction Center and Lodgmg in Showbya Base

‘Considerations are paid to the field envnomnent and the facﬂltlcs seem qulte

adequate to suit their Dbjectlve

: 1—5-2 Sur#ey on Model 0peration Forest

.BaSed on the detailed data presented by Forest Department of the Bux mese Govern-

ment on the model operation forest in the Chaungtha district which was choscn at the 1mplemen~
tation plamnng survey, we made reconnaissance on area, growmg Stock Stand type soil and

topography. .

Lacation aud boundary
As shown in the map.

Area

2838 acres (1135 ha.)

Growing stock

22400 ton (40400 m?) o

Harvestable volume: over.6 teet G.B, H {58 cm D.B.H.)

Mean growing stock per acre 7.9 ton (35.6 m? per ha.)

By species, 28% of Girgin (Dlpterocarpus alatas), 34% of Taungthayet (Swmtoma

floribunda) and 38% of othcrs

Stand type . : - : :

The stand type is the typical tropmal rain forest composed of various evergreen
species as Diptercarpaceac and Anacardiaceae and others. Several deciduous broad-
leaves species are mixed and: they shed their leaves in the dry season. ; .

Although it is 4 years since the last wind’ damage, fallen trees are seldom found
and many damaged trees lost' crown and -there is a sign of slight - recovery. No
infestation by pest lias been recogmzed The 'tree spec1es are mamly Girgin and
Taungthayet and there is no Pincado. -

Other miscellancous specxes are directed to the local market

-So:ls

The soil is lithosol red clay and the. topsoﬂ is dark reddxsh and the lower layer is

yellowish. There is no rock and gravel and as a whole the soil is clayey: Decomposi- .

tion'of humus and leaching of topsoil are significant and humus layer and A Horizon
are thin. As usually seen in tropical trees, the root system is shallow and spreading

like a disk. Considering such scil structure, unless forest road and feeder road are

improved, they will be extremely muddy in the rainy season,

A10-



f. 'Topography ? : ; .
In general, the topography consists of nuld slopes and hllly zones and smal] ravines
arc intricate . and some siopes along ravines are 20°.- 309, The elevatlon is from 10
m to 120 m and cénstruction of forest road and feeder road are not 'difficult but
| SPt.Cl_al consider athn should be paid to their malntena_nc_c durmg the rainy season,

1'_-5-3 Plﬁnnihg of Forest Road N_ctwofk and Desi.gn of Forest Road-

Malm forest road network for loggmg was. planned and of thlS 2 4 mlles (3. 9 km)
was demgned ‘ :

_ The main forest road network i is needed t be ar i all season type suitable in the rainy
season for training but sirice the Timber' Corporation has no such experience, it is considered

proper that the road network which was des1gned is 1mplemcnted by the Japanese side as a model
infra-structure. (See detail 3.)

1-5-4 Setting_Up of Loggling' Pla?m _(011 thé job'l.:'r'ai'ljling' plan)

‘Based on topography and stand type, we make it a coutse of technlcal cooperatlon
combining cable yardmg and tractor yarding, in order to collect the. felled and bucked logs
efficiently along the main forest road. “At ‘the samne time, we will secure an overall system of
handling and repairing of forestry m’tchlnery and transportatlon machmery and maintenaice and
control of forest road and temporary forest road. Based on the above, we set up a Ioggmg opera-
tion plan by compartment ‘from November 1979 to March 1983. The proposed extraction is
about 40,000 ton {76,000 m?) (See detail 2-2)."

2. Onthe Job Training Pla'h for Model Operatidn Forest
21 "Outline of Model Operation quést
211 Location of the Madel Operation Farest gnd Principle of Setting Up
" According to R.D. (cohclude_d 2 Decembei 1977) which is the guiding principle for

the impleme_ntati{an of the project, the model operation forest is to be set up in Chaungtha
disirict located in the Arakan Range covering 1,000 ha.

As the exercise in the model operation forest is acéompanied by felling operafioh
it is desirable to set up the model operatlon forest‘in such area that the forest involves matared
stands or semi-matured stands and it is not dlspersed It must have much topographlcal variation

and should be located near the exlstmg road

Based on such an idea, we negotiatcd with the Burmese side and considered future
plan for the road network, the forest includes part of once extracted area (about 70 ha).

" The location of the model operation forest is shown in Fig. 2-(1).

-11-
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- Fig. 2-1 Location of_ the Model Operation- Forest .
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2-2  Onthe ]ob Training Plan- -
2—_2_—1 Point of the Ttaining Plan _

At the techmcal cooperatxon center for the development of htll fotest to be
established in Rangoon - and related facilities to. be establlshed in 'the Bassein district, reqmred
technical ‘training under the guldance of . japanese experts is undertaken for’ the fo]lowmg field.
{See Table 4-1) '

) Loggillg Managem_ent Cource o

This course mvolves the' settmg up' of a work plan for extraction wotk apploprlate
to the field, safety control of the operation, improvement of the logging operation; the grasping’
and clarification of the technical problem of felling work, and the systematization of individual
technology. '

(2) Logging Course

Tlus course . for the purpose of transfermg the technology of loggmg is to entich
overall knowledge of foresity machine to educate mainly. the cabling engineer, the operator of
the yarder and the maintenance engiricer and also to carry out’ basic -education’and technical
training to foster the capacity of application. At Okkyin; technical training as basic training by
the above basic education and simulation training facilities will be carried out and the graduates |
will work as apphcd trainees in cable logging in the model operation forest

" {3) Mamtenance and Repair Course
In ‘order to carry out the technical cooperatlon smoothly, the training for the satis-
factory ‘maintenance of the machinery will be done in terms of structure, function of the
machinery and finding, repamng of a machme trouble

2-2-2 On the Job Training:Plan of Cable Logging

“The most 1mportant teclmlques of eclucatlon in c1ble loggmg operanon is the
technique of the slcylme cabling.

Cabling technology is a new fleld mtroduced in Burma and educatlon in technology
seens to reqmre considerable time. ‘ '

Therefore, first of all, regardless of the logging volume per cable, if the cablmg

opétation is repeated, one could soon learn the most adapt,ll)le cable system and the cable logging
techniques. : :

{1} Sesting Up of the Location
fn implementing the cable logging operation, first of all, we should cohsider_the
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Table 2-2 Estimate of Extraction Volume through Training

v Year Items : _Yafdc_:r | Wheel Tfact(:)r 1 Totat
' _Imput of m'.tcl.:il.res .'(r_mmber}‘ ' 1 1 .
Cuttmg area (ha} -
B year‘. Extractive voiume (m |
.1979/Ap_r, - 1978_0IM;'1r._ Req. Feihng (men) n
- o ' 1ébdtif"' ) '.Yardmg (men) o
Imput ofm.aclunes (number) 2 4 ,
_ :.Cuttmg area (ha) iy ' 145 : 166 7
2nd.ycai' Extractive volume (m ) goo | 5,500 ' 6,30:0‘ '
' 1980/Apr. - 1981/Mar. | Req. - Felling (men} 15 785 1900
' ' ' labour | Yarditg (men) 267 - 1,295 1,562
Imput of machmes (number) 3. 7. -
: Cutting area (ha)" ' 637 297 | 360
3rd ‘year x Extractwe volume (m _ ‘ 2,400 . . 11.,300 a : 1'3,7E00 ..
1981/Apr. 1982/Mar. | ‘Req. |  Felling (mes) | 343 1615 1958 |
o abour |  Yarding (men) © 800 2,659 3,459
’ Imput of machines (number) 4 10 -
_ Cutting area (_ha) 84 454 ‘ 538
4th yéar Bxtractive voloine (m?} 3,200 17,200 20;{100 '
1982/Apr. - 1983/Mar. | Req. . | . Felling (men) | 458 2,457 2,915
labour | - Yarding (men) 1,067 - 4,047 5114
Irﬁpdjt of machines .iliumbcr) | 4 10 -
o Cutting area (ha) 168 896 1,064
l 'i‘otﬂ Eitractive volame (m?) : "6I,4(')0' 34,0'0(5 40,400
ch. 0 Felhng (men.) 916 4,857 5,773
labout | Yarding (men) 2,134 8,001 10,135

1)
2)

3)

* As the training is mainly for cabling in the first year, extraction is not estimated.

A set of operators for logging by yarder consists of 1 driver and 2 helpers, totaling 3. -

A set of wheel tractor for yarding consists of 2 drivers and 2 helpers, totaling 4.

-15-




location of the landing and installation of the yarder. It is most desirable to secure some .atea
where the timber collected can be stored along the forest road or near the forest road. I the

landing is near the forest road, it will be convenient to carry in various machines for cabling.
(2) Chble System'

“The cutting method in the model opelation fmest is the Burmese selective cutting

system whlch is to cut over 6 ft of breast helght glrth (over 58 ¢ of D.B.H. )

‘Because the model operation forest has gentle slope, the cable to be 1nstalled here is
for the loggmg operation with little difference in elevation. As the yarder to be used hcte is
endless and a 2 drum type, based on expetience in Japan we will adopt the Endiess Tyler system

which is used frequently and efficient For selective cuttmg (See Fig. 2-2).
(3} The L_oggiﬁg Sy:stem :

We have two loggmg systems one is a ordlrary loggmg (loggmg for bucked ogs)
and the other is a fuIl stem logging (logging for limbed trees) but the trees in the model operation
forest have 3.3 ton per tree (about 6 m®) and most trees. are. of Iarge d;ametels 6,000 kg in
weight and because of selective cutting, considering the capacity of yarder .md work efficiency,
the ordmary timber system is considered appropriate. Based on the above, we have set up the

training plan.
(4) Trainces {Staff Members and Workers)

The staff members learn overall i(ﬁow]edge and skill of cable through training and
after the training, they will perform the operation as the leader of field operators. For thls
purpose, they s hould not only understand and memorize the skill but learn from experience,

Therefore even if they will not dlrectly work by themselves in the future, t‘ney
should be learned as a expeirence. The uraining should be based on this ptinciple. However, as
the days of _tralm_ng are limited and some operations are important and some not so importane for
the staff, efforts are to be made that from the above point_of view, the ar'ran'gcment and
schedule of exercise have been prepared, '

(5)  Arrangement and Schedale of Exercise
_ (a) The arrangement.of cable logging operétion is as Table 2-3.4.5, In this table,
©@ mark in the colomn of s_taff indicates the training to be done by the staff only or that to be

done by the staff mainly. @ mark is the training that the staff learns from experience but the
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operéfion itself is chiefly done by workers,
(b)  The schedule of exercise is shown in Table 2.6, _

_ . leo staff is shown..by a s..ioiid line and the workoljs by a dotted line and mandays is -
shown .by ¢ ) : '

(6) “linportant Matters fo'r_Tr'ain.ir_)g .

111 many cases, careless cable loggmg leads to serious disasters. Especially, begineers
have. few know]edge of wire-tope which is the cause of accident. Therefore, it is necessary that
- safety education such as sign ‘of dangerous area, refuge and signaline be given to operators and

others concerned. '
C (7)) Cuwt Area and Extraction Volu'm:e‘ :

The cut area from April 1979 to March 1980 is the area shown by an oblique line in
Flg 2. 3 and No. 1 cable is the area of 5.8 ac, and has an extraction volume of48 ton and No. 2
cable the area of 8.3 ac, and has an extracnon volume of 69 ton.

(8) LdbouriVolume and Cost Required fo_r‘t_hé Exercise

The labor vqume and cost requ1red for the cable logging exercise in the above
~ period is shown m'lable 2 7.

(9) Design of Modol_. Cable Logging

Skyline load ! locus curve dngram is shown i m Fig. 2-4 and Fig. 2:5 and statement of
accounts on cable desugn is shown Table 2 8 and Table 2-9. '

The method of calculation is referred to calculatlon method for the skyline deslgn
(See the reference I).
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Table 2-5 Procedure of Exercise of Logging' Operation

Opcrations
1 When a load comes near landing, the driver whistles a warning and speed is reduced.
2 Before the landing, carriage is stopped and load is lowered down.
3 The operation leader orders all members on landing to take refuge. :
4 The operatlon Ie'uler, after confirmed thc refuge of all members, gives a sign of OK and leads
unloadmg
5 The driver is subject to leadlng of the ‘operation leader and draw a log (or logs) from the ::dge of
the landing dragging on it and puts on a mstructed position.
6 | The operation leader, while all members 'awalt the order at shelter, takes off sling by himself and |,
' returns to signal spot and gives a sign of lifting. ' '
7 After confirmed that carriage passes on the landing and there is no danger of any fall, he orders all
members to start the operatlon again,
Fig. 2-3 24 Compartment, Logging Operation Exercise
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(For réfer_ehce L) o
" CALCULATION METHOD FOR.THE SKYLINE DESIGN
“In thc case:'of cabhng the most 1mpoxtant thmg to be kept in mmd is that the wite

C rope must be st1ong enoucrh to stand the load without cutting off dulmg opﬂratlon in Japan the
labor s1fety regulatmn prowdes coefﬁment of safety.

P;irpbse’ pf wi_re ropc ~ Coefficient of safety
SKL. . - 27
“ HBL LI 4.0 -
CULFL - 60 '

: In general if cablmcr 15 too strong, the tensmn is too grcat and m order to kéep a
: given coefflclent of sqfety, there is no ‘other alfernative but to use a- large rope or to reduce the
load. On theé contrary, if cabhng is too weak, the sag of the rope is great and the load of the -
- carriage hangs too much and it touches obstacles on the ground and the swinging, of the rope
" during the operation i$'too  great s the operation cannot be smooth.

. The degree of cablmg is exprﬂssed as central sag!span ratio (ratio of the sag of the
rope and the center of span‘and the horizonta! distance of span). Even if there are minor d1ffer¥
ence, thcy can have great influence on linear ¢ ot tension so we should decide carefully. 0.02 -
0.06 is standard but if possible, 0.03 - 0.05 is ‘more desirable. In this design, the sag ratio is
0.03.. If the coefficient of safcty is st1ll low, we can raisc up the coeff1c1ent of s1fety by increas-

. ingit t0004 0.045.

(a)' ' Calculauon of lmear skylme -

§ F 1g 2- 6 Cable and Load Locus Curve
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--Centrél sag of cable cutve is f = s.80 and the sag of _t.hc__arbitta.rry point (point on
horizontal distance x from A) on curve AB risobtz_xine'd:from fn==_n_1._f . Provided m is ‘_mble l_inear
*coelficient and obtaitied from m =4 (K-K?). K is‘_t'h_e_ll'ori:zontal.distara.ce',.coéf{i_cicnt measured
from X/Ro point A. Geﬁéraﬂy, if %o .'iS'diVidgd in#_o 20 equal-length portions gu_d the point is
taken horizontally; K and m are as shown in the following table. . -
005 010 045 020025 030 035 .040 045050 | -
0.05° 0.90  0.85 0.80  0.75 0.J0  0.65.- 0.45. 0.55 0,50 . -

m | 009 036 0.51 064 075 0.84 091 096 0.99. 1.00

with above values; the cable _lineér cutve figur_e can be prepared. jThe_,'_n,.ﬁhe _lqcus
curve ‘whien the .car.riag'e load moves with the load is éalcglate_c_i. If 'c:a'r'ri':gg'e. is_pl_@cc:d'b_liféfl arbi-
trary point between A and B, as shown in Fig. 2-6.the cable'sags to-point D and in equilibtium.
Horizontal distance from A to D is x and fn is the sag of the cable at the time of no-load and fp
is the sag when loaded, - ' : - o

fD = i‘fx
. .. Pfoﬁded, ris l.oaa.r.:-d cable iﬁéréése_d sag ;:éé:fﬁcient_ :agld_c.‘illculatéd-;.l.)y-.fo.l'l.owiﬁg.

formula

1+ 2y

T /1 2K -KE)

K : x/%a ‘L_Oald position coefficient
n = P/W Load ratio -

P Carriage load _ _ e
w Dead load between supporting points

(b)  Calculation of the correctioti factor

~ Because skyline is strongly stretched and both ends are fixed, the supporting point.
shifts sometimes and there’are chatige in temperature and elastic elongation. For those reason
we can obtain a more accurate value with the correction factor. C

(1) Correction of the displaéem’ent of the sﬂ;ﬁﬁrting poitt -

Because of some displacement toward the inside b_etwe_én'_the:suppOrtjhg points,
the distance of span. is reduced and the-sag increases.  This minot displacement
between supporting point is AR and inclined distance of span of cable is £, the
displacement ratio is Ad = AR/L. Now, assuine there has been no displacement,
and sag is fp so when there was displacement, the sagis fp’
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DY = BdD

.3_. - Ad
_882 cos? o

1—Ad

n

fD-' : . :Sag {in Ca_;:;'e qf]go' _dis_:placementJ
Sag (in case of displacement)
st _Ce'ntr'al sag ratio of cable '

a1 Inclined angle of ep‘al_lr

(2)

Cerreetion of the change in tempefatﬁre |

When skylme bcmg constructed and when skyhne is operatmg, tempelature changes
and because of the change in temperature, wite rope expands and contracts and the

' 'sag increases and dearefgses

_The elast1c1ty ratio’ of the wire rope to temperatme isw = 11 x 106 per 1°C and

relatwely mmor value

Thc initial sag of the arbztrary point of cable is fx and the sag after expansxon and
contractlon is fx’, :

_:fX’ = Etrfx
' 3

165 cos? o

Provided Bt = 1'% I

Et Cmrectlon factor of sag to change in temperature t°C.
Et remams as it is when welght is loaded

: "lhat 1s, when there is no change in temperature, the sag at the loaded point is

fp and the sag after change in temperature is {p’.
fp =: _r-fx - f{_)s_: = 'r-Et-fx

iD= EBefp

-+ means sag increases when the temperature rises,

)

~ means sag decredses when the temperature goes down.

_ Cd_l‘rectiqn of the clastic elongatien of wire r_ope

When wire rope is loaded, tension incr_eases and as a result, elastic elongation is
brought about and the sag increases. ~As the cable is stretched with considerable
tension, elongation to the initial tension is considered to have disappeared.
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4)

" 1f elastic elongation is AL, and cable lengt'l_'a' is L, elastic elongation ratio Ae is follow-

ing formula.

Ae = ALJL

: Assuxr;ialg that there is no elastic elongation, the sag is fiy and when there is clonga- -
© tion; the sagis fp’ = Ee-fd : '

Provided Fe = ; .{1;;-.!-. /1 '+-“(1 +.(1'+"-+*."~"——4——)_L\.e ]..

- 852 cos* o

Ee The' sag correction’ cocfficiént“t_o' t:_h'e;*eléstic_;'elon_'gation of wire rope R
is attended by the increase of tension arising from load.

Ae = A-T1d

Ae :  Elongation ratio

A o=
; A E
Td = Tmax-To
A :  Effective sectional area of wire rope
E = : Elastic coefficient = D _
Tmax : Non correction factor of maximum tension of loaded cable -

To : Maximum-tension of cable

Overall cotrection

When the above displacement of the supporting point, change in température and-
elastic elongation are brought about simultancously, the overall coirection coeffi-
cient E is: : ‘ T T s R

E = FEd-Bt-Ee

I‘ hen, the overall correction 'w.ei'ght oy is calcu_lated by the :félIDWing: formula.

o’ - EfD = '-EdJEt;Ee-fD

If the length of fp? at i_hc respective position of K, Vi_s_:l'o'we_r than the straight line
of AB and connectes at ‘the respective point, the corrected locus curve is obtained -
and the safety against the obstacle on the ground can be checked.
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(S) ' Examination '6f the sk);lin.e.syst'em design

P

F10m the above, when the. basm detugn of the skyliné system is prcpared and the

“operation is. actuaﬂy done with load of log, we should check it in order to prevent
breakage of the wire rope and thc interruption of the operation.

In deslgnmg of sky]me system itis a waste to use | Targer 1ope than required for -

-~ safety and for the basic design, as'a rule, the thinnést rope possible is used and we
should chcck 11; w1th the safcty factor (safety coefﬁcxcnt)

Tehsidn of the sk'yline and safety factor

' _We1ght of carrlage for thc de51gn of skyhne ‘includes the dead weight of carnage,

live load and: the weight of the operating rope on the carriage and the impact load..
The impact load indicates impact coefficient 1 and the weight of the operating rope
is we1ght W’ of % of span. The welght of carriage is P.

P o= [(Po + Pc) X1 Largc D+ w
Po ;- We1ght of t1mbcr _
Pc i Weight of empty carriage |
1. :.  Impact coefficient 0.2 - 0. 3 _
W i Weight of operating rope on carnage

Ifa cable strained with 2 gwen tension is loaded with a carnage (loaded cable) the

tension of the cable naturally increases. "The tension is changed not only by load but

. by the position of carriage. When carriage is at the center of span “the maximum
_tcns1on isat’ the upper supportmg pomt

‘The maximum tension T, at l_lppel‘ supporting point is

T, = (WP x @
W = Skyline weight
= __Czirriage load as calculdted as above -

& Maximum tenslon coeff1c1ent Calculate from the followmg formula

'\/1 + 431 + tan o2

e T ‘8_31

a Inclined anglc of span
o84 =.'.'_.Zl_-s.

s Centréi sag ratio of cable
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Z, :  Sagratio equivalent coefficient
1+

2y = /1% 3n + 3n?

noo: Load ratio ———
S W

Maximum tension T -is thus determined and the:guaranteed breaking force is B. .

Safety c:-:')efficient is N =

T Asa result of these calculatlons if N is smaller than 2,1t IS dmgerous and it should

be N >2.7.

" In this case, the correction coefficient should be used.

Tension of'operating line and safe'ty factor

Maximum tension T’ of the hftmg line of the Endiess Tyler system is detennmed
from the following formu]a _

P
T, o= o R x b
: No _ .
PR e Load of loadmg block
P Weight of per unit length of hftmg hnc
b : Maximum lift (Maximum distance from skylme to ground surfacc)
No : No. of ropcs on loadmg block -

This formula cannot only be apphed to' the l1ft1ng line of the Endless Tylcr system
but also to the Tyler system, and the lifting line of the F allmg Block system.

S - Sy B .
From the above, the safety coefficient N = T is determined and confirmed
that it is over 0.6.

Then, tension T, of the endless line is obtained from the following formula.
Ty? = To + Ip

T :  Basic tension
Tp Traction load. .

When empty carriage comes near the upper. or lower supportmg point, endless sky-

line is so strained that sag ratio S (basu: sag ratio) is 1. 2 — 1.3 times of the sag ratio
(Skyhne)
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- T'o.: .(P.’X"Q). x ¢

Py’ -Welght of unit length of endless hnc
2 ¢ Inclined:distance. of span

$ ;- Maximum tension coefflment :

_.:.Tractlon load TP is. d1v1dcd mto 1P1 when carrtage does not comc ‘near the sup-

' portmg pomt and Tpg when carrlage comes near. the suppoltmg point, and calcu-
lated.

Tpl = p x sin- By

= pxisi_nﬁz_

. I--]
a]
-
I

P ---.-‘Load of ¢ calrlage oo _
B8, Inchned angle of ca.rrlagc Iou.ls when carrlage does not come near the
o supporting point. -

B, +  Inclined angle of carriage Iocus when carrlage comes near the supporting
Co pomt '

' Ma')&irh_flm tenSi'on' of the endless line is T; when carriage does not come near the

supporting ‘point, and T, when. caruage comes near the supporting point, we get
: followmg formula :

1]

LT To+TP1

_'Tz.‘ T O + Tpl
" Then, the safety.'c'oefficiént is determined from B/T; and BfT, and is over 4.0.

Note: +As to all coefficients stated in ‘the above, the coefficient table is available
“and if you'quote it, you need not calculate each one individually.
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(For reference II)

OPERATION DECK

In japcm with regard to cable loggmg and tr uck loggmg, gcnera]ly a deck is' const-
ructed ; at the termination of a yardmg site and logs are bucked into specrficd size on the deck and .
loaded on truck and c*m ded to the timber yard, : :

In Bmma, as loadmg is done by a log loader it séems, to, be niot necesswry to const-
ruct a deck for the time bemg but for future reference its constructlon is stated below

A snnple deck is to lay’ sma]l logs in parallei on thc ground Some deck is to'set up:
a scaffold or parallel crosses umng logs as’a scrachmg deck, a buckmg deck or a Ioadmg deck

The scrachmg deck is to colhde logs carned by the yarder and change the d1rect10n
and drop them on the loading deck “This- operation wﬁl avoid dangers on the deck.

" The size of a deck depends ot a length of a full stem, In general in the case of 20 m
of full stem, the frontage of the deck i:22 m-and the depth is less ‘than % of the frontage De-
pending on the position of deck.: If the depth equivalent to the length of full stem is impossible,
full stems which are carried are unloaded to cut half stem in front of the deck and then, carried -

to the bucking deck and bucked

The size of a loadmg deck depends upon a size of a loggmg truck but the spacing
should be enough to lay down logs for one truck at least, -

. Generally, in full stem yarchng, in order to minimize the removmg of the locr after
bucking, the frontage should be wide but in ordmary yardmg, the frontage is short, as the un]oad— _
ing site is fixed, If the depth is long, timber store is poss1ble to some extent.

To: calculate the manpower requ1red for construcuon of :a deck we ha,ve followed
an experimental formula.

(1) Structure of scaffold: ~ Z = ‘0.066x+2.120y +10.27
(2) Structure of parallel crosses; Z = .0.030x+5902y + 10.24
Prori_ded X .aree.l of deck (mz)
' ¥ maximum height of deck- (i)
-~z : mandays for _constrirction of deck
' (man)
. *

Structure of SCaffold means that the structire of the tower part of the
lower part of the deck is to’ combme with the column and beam like a -

_ scaffold.
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St:ucture of parallel crosses means that logs are combined hke a lattlce«
work ‘

: - The manpower requlred for ‘the w1thdrawal of a deck is 30% of those requlred
for .construction. Timber volume and size wqmred for construction: of a deck -are as follows.

':(.'1) chffold struél:,u.re_: : o .y = 0.()71 +0.0064x.;
.(2.)' Pa’railei"ciréége; st:r:t1.o;:tirc:": ; y = '0.029+(.):.0=1..11x :
| _?1;oviaed o y = .tu.'nbel. volume pcr 1 mzr of deck
o : m? : _ .
x = _Ehanzeter of log USCd (cm) (at the

top) .

On the ]ob Trammg Plan of Tractor L ogglng

_ “In order to develop the technology for thc tractor logglng, the constructlon of

feeder road, the éstablishment of a effective: loggmg system | from the viewpoint | of the relation-
ship between yardmg distance and amount. production and lmprovem"nt in the techmques
of repair and s0 on w1ll be achieved.:

(1) | P_rdp_osed _sit’e o

Many small ravines are streammg in the model oparatlon forest 'out as’ thls aréa is
a gentle hilly zone, in genelal we can exercise the tractor loggmg anywhere in the forest There-
fme tbere need be no spec1f1ed area.

(2) Logging' system
' _L'oggiog system is the ordinary .yarding sYstem which is currenﬂy the tractor logging .
system. If we 'expect higher' productivity with small- logs, we will exercise the half stem logging

- system or the full stem logging system in the training schedule. The tractor for this exercise is
a wheel - type and 6 ton dead weight. ' '

(3) Tréining.
Since the tractor logging system was introduced in the timber production in Burma,
it 'seems that trainees have a basic knowledge and skill. In consequence, it is not necessary to
set the training period on the spot. But, as the full members of the trainnees do not join in the |

working of the ‘yarder operation durmg the training period, 3 trainees as a group will join in the
construction of the tractor road and in the logging operation in shifts during the period.

(4)  Staff and Worker
Ac'cord_iﬁg_'to'the concept of the operations the staff have to exercise main works |
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and the worker will be engaged in other works..
(5) Arl'angeﬁlents and claily programme of exercise

The artangements for the exercise of the fractor loggmg is in Table 2-10 and the
claﬂy programme of exercise of the tlactor loggmg is in Table 2- 11

- For detalls, 1efer to (Reference) “Method of tractor loggmg
(6) Felling area and felling volume o

_ W1th refence to the tlammg pertod it is scheduled that the fellmg area for Aprll
1979 - March 1980 will be about 1.5 ha and fellmg volume w1ll be about 60 ton (110 m?).

(7) Manpower and the'cost of tralmng -

The manpower and the cost 1equ1red for the exercise. of the above tractor loggmg
are in Table 2- 12 :

: (8) : Other imp'or'tant matters for trainiﬁg '

in case , of the training before rainy season, it is necessary that the fellmg is counter-
balanced with the progress of the yarding without any res1duals arising from: advanced fellmg
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(For reforence 111}

'METHOD OF TRACTOR LOGGING -

A, Location and C_onstruction of the Log 'Dump'_and Ithé Route of Feeder Road

In order to perform efﬁctent tractor logging, we w111 pay specml attenuon to the

location of the log dump and the route of feeder road.

(1)

{a)

(b)

(c)

(2)

The log dump _

Such a log dump is convenient for the transportation of logs by ti‘ucks.

In case of thc full tree or full stem ‘yarding, the hmbmg site, the bucklng site and

the order of stackmg are constdered prevmusly

In general the log dumps, in. case of tractor loggmg, is apt to lmed up one way _
And the entrance to the log dump is apt to be steep. ' :

For this reason, where the road surface is weak, the road will become muddy and -
tractor traffic heavy. It is necessary to make some mchnatmn or drainage ditches
around the log dump to collect rain fall or water from the ravines. It is desirable
to have some reserved log dump which can used when conditions ate very wet and
unfavorable. . Near the log dump, the frequency of tractor traffic is high and as it
is feared tha operational efficiency on a ‘muddy road will be decreased, so we
should pay attention to selection, construction and maintenance of the log dump

-Construction'_of feeder road

We may classlfy the feeder road as a main lin¢ and a branch line. When we examine

logging plan we should consider and decide where to locate and construct the road in the felling
area. That is the main line,” On the contrary, in nerformmg the logging operation, we can con-
struct and raod and if necessary, we can extend it. That is the branch raod. With reference to
this deﬁmtmn we will state how to construct the main lme and the branch lme '

(@)
)

(c)

Main hne serves as the skyline in the cable loggmg, s0 cons1dermg the range of the
winch, it should be constructed at the most beneficial pomt

Since the main line wﬂl be used as a feeder road (car road) in thc future it is desira-
ble to construct it along a contour line con51der1ng the slope etc..

When pre- yardmg is done by the wmch if the 1og is l1fted from a low site, the top
of the log is rainsed up and it is easy to operate, it is hard to draw from a high site.
If the road is constructed in the marshes along 4 ravine, the raod will be poorly
drained and become muddy Considering the above, it would be better to construet
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{f)

itina dry and well drained area, -

It is desirable that the main line should be constructed witllout'_any'dead—end,

'so' that the 'tfuctor will not, requ'u'e and U turn change. {See Fig. 2—7)

_The fitain hne should be constructed before the felhng starts. If construction starts
_'after felnng, not only e{flcmncy decreases because of fallen trees and other obstacles
but the fclhng direction can not be regulated and the loggmg operatmn is eventually

hmdered

‘ The branch hne is not consnucted in advance as the mam line but is constructed

along with pogréss of the logging operation, After the yardmg within the range of
the winch (generally more or less 30 m), the tractors will énter into the forest
in order-to collect felled trees otitside the range. The branch line is constructed at
this time, 1f the conditions of the’ ground surface are favorable the tractor can

“ proceed the yarding easdy in this case. No earth- movmg operation is rcquued and
the road w111 be naturaﬂy constructed

Fig. 27 Tractor Logging'i{oad. |

(1) Loop line - ' _: - {2) Utypeline

Tractor

(3) Leypeline

_49-




&)
- ghould be cut, The. reason for this is that the roots of bamboo 'md other bushes
~can prevent the rmd ' :

(h)

(k)

(1)

The branclr line is d1fferent from the main line as it supports a low frequency of
tractor traffic. In short it is enouglv. tlnt a tractor puklmg fel‘ted trees should be
able to pass : :

In. constructmg the feeder road, as a rule, only vegetatron on the ground surface

Ihe wrdth of the feedcr road is over 1. 2 times’ ‘the wrdth of tractor gauge and the

curve is w1dened as reqmrcd in proportron to the length of logs

The" ';lope of the tractor loggmg road is constructed accordlng to the fo]lowmg |
st-md:n ds. -
(i) - .The 'grade Iimit of the r'oed is 25 degr'e_es'o?fear’th wa'y. '
(i) | The slope of the road close to the gr’lde Inmt for chstances of over 50 m w11£‘

- not be’ constructed

(iii) At the front and ‘rear of the road close to the grade hmlt a section of mild
slope is constructed : :

(iv) Any curve of smail radrus will not be aliowcd in the mchned roads close to the
: _' grade limit: '

As regards the den31ty of the ‘tractor loggmg road the 1dea1 loggmg range ‘of the
tractor is within 30 m-and if its over 50 m, it will not be efficient. From this fact,
considering the road densu:y, assuming 30 m to be within the reach of the winch

_ mcludmg main. and branch Tlines, the dcnsrty is 160 m/ ha. But if we cmszder the-

length of felled trées, and assume 50 mt or 50, it is 100 ‘m/fha:

The slope of the climbing road of the tractor, dependrng upon the condition of the

‘soil, is 14-15 degree wich is the limit for an ordinary earth road and if it is over,

will not only slip and hard to climb at. the time of rain or after rain but damage

_the road.
Felling and Bucking in Tractor Logging

" Direction of fe_lling

Felling is better if done at 30«40'degrees to the fe.eder road. I general as shown in

(2) of Fig. 2;:it is a rule to direct the bottom end to the. feeder road but as in (3) of Fig. 2.
There have been many cases where the top end is directed to the feeder road and felled to raise

cup logging efficiency. In case the of full stem loggmg, the latter is more beneﬁcral for the follow-
ing rasons. : '
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(d)

(@)

(f)

{g)

If we attach a sling to the log top, it is easy to load and it saves time.

Thé dré’Wing distance of the le-n'gt:h of the _tr'ee he_ight'i,s ‘redﬁce&

3.When dmwn by a wmch it is rare that a nose is hftcd or that it touches an obstacle
“such as the stump Sometlmes, the tree top is broken but quahty and volume are.
“not 1nﬂuenced much _ :

Much loadmg

thtle_ llnpact on ;H’e ‘winch =+

Damages to the tractor road are r'ci:i't'ivel'}'r few

In ratio of load share of sulky and earth surface, 's.ull.{y is l_eiss and troubles are few.

- On'the contrary, there are the following disadvantages.

(a)

e)
(d)
2

In fe]l.ing; 'tréés are felled in an adverse direction'ahd woud 'is damdgedlﬁ '

‘When the log is hangmg, unless the’ top end diameter is of a moderate size, the
“sling Tope falls out, - S '

While dragging the log,. thé top end is da_.magéd and sometimes re'.-hanging is required.

Whﬂe drégging the 'Iog, resistance to grbund dragging becomes great. )

; ‘Stump helght :

The stump hELght is as low as posslble 50 the tractor can pass easﬂy

F]g 2 8- Loggmg Road and Fe]lmg Dlrectlon '

. B.rancl"'l‘ Lihé'




_(2')._' (3)

(3)  Otheis

{a) As full tree 1oggmg mvolves draggmg unnecessary twigs and branches, the number of
trees per dragging is small and unprofitable, and the yardmg close to the fuli stem
yarding i is has to be done to increase efﬁmency

(b) In the ground yardmg, 1f the log has a round shaped end the res:stance is less and
damage to the wood is also less. : -

(c) In dragging, if the road: courves outward , logs somenmes fall down sp that standmg
trees are left on the outsxde as a guide. '

C. - Some Impor_taht Matters for Yarding Operation -
(1) Pre—yardmg
(a) Pre yardmg distance by the winch has somthmg to do with the dlfflculty and pro
cess. If the pre-yardmg distance by the winch is too Tong, the lifting anlge of timber
is small, logs can touch bushes and stumps and eventually the progress of the opera-
tion is reduced. Pre-yarding distance, depending on the winding capacity of winch,
is within 40 m at the highest and within 20 m on average whlch is reasonable as

rega_rds work efﬁcxency and safety

(b) As the pullmg capamty of the wmch hasa surplus the' process is almost the same in
~ both upward preloggmg and downward yreloggmg

{¢) When preloggmg, 1f logged tlmbers are far away from the axis of tractor and puﬂed
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*as they are, they-aie in danger of tufhing sideways. In such an instance, we can
apply the guide block of the automatic switch block or ‘as shown in Fig, 3, so
‘besides the ordinary arch line attached to the end of rope, another hook is prepared

* which can move frcely on the arch line and the logs on thé right and left side of the.
axis of ‘tractor are’ strapped to the balance and are attiched to a respective hook
and pulled snnultaneously “Then, the “dircction of the resultant force of the log
weight and the dircction’ of thc axis of the tractor almost agree and relatlvely.

: smooth Ioggmg can be cmrlcd out.

Tractor —

«Sutky

" Arch Line Hook

/

_When logs to be preyarded are not on the axis of the tractor, prcloggmg by double
: 'arch line hook can be carrled out.

{d) In the -pre-—yarding by winch, sometimes, pulling can not be done because logs are
touching bushes and stumps. In such a case, if winding continues with the power
of the winch, iogs can stand up and fall down in unexpected directions or the rope
is cut and serious accidents can occur. -Such a forced operation should not be car-
ried out, It is important that after it has been confirmed that the rope has com-
pletcly slack and the logs have been stabilized, then, the next work starts.

R (2) Loa_di_ng, traVelling and unloading

(a) Usually loading is done by one man in sulky and integral arch logging. When the
tractor is returning the loadmg laborers considers the topography and direction of -
felled trees and decides on’ the mext logs to skld and procedure and attaches the
shng In this case, , bushes and branches and twmgs whlch hinder loggmg are removed
m advance. =

{b) The logging volume of one operation depends on the size of the extracted timber
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: but conmdcnng the. s1te :llld (,ondltlons of the model opuatlon forest 2 4 m?

o seems reasonable

@

‘ thn thc pulhng operatlon can not be done because of a. muddy Ioggmg road of

a reversed slope, the logs are un]oaded once and only the turck’ proceeds and where

thcr ground condltlons are good logs are d1awn close1 by the wmch

In .the loadlng and unloadmg operatlons, the laborers and the drlvers cooperate

closely and should conﬁrm thelr 51gnals and after safty has ‘oeen conflrmed the

next opez atxon starts.
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~3.° . Plan for the Facilities of Model Operation Forest
SR B A Yeii'r!y Fo_fe§t Roadﬂ Constftiction Plﬁn~-’

3 11 Cond!tl{)ll of Constmctmon of Present Feeder Road and Idea of Constructlon_'
Cim Model Operatnon Forest

g the the State Constructmn Cofporatlon undertakes eonstruction mamtenance and -
. control of hlghway for gene1a1 tmfﬁc construction and plaunmg of the feeder- road to transport
timbeérs from the- national forestiis: done by the' Extraétion Department ol the ‘State T1mber'
Co¥ poratlon (m the case of thls fonest dlstrlct the qusem Dmsxon of the Depeu tment)

The hlghway of: the Chaungtha chstuct of the Bassem lesu)n covers About 12 miles
(20 km) ﬁom Shawbya to Selkkyl village:to north-west along the Bengal Bay. The road surface is .
deddaHl road and suitable in ramy season, and thls is only one road in this dlstrlct. '

At presenl: i Biirma there is no: 1egulat1on Covering . the standard and str ucture of
forest roads and in timber hauling, feedex roads are always constructed by a bulldozer if the case
demands it The ‘canstruction uses reconnaissance only and the desiga’ (accompamed by survey)
is not carried out. Gravel is not used: to built the feeder road and it is not provided with aside
ditch. Drainage on’the road- surface is ignoréd and although the road surfice is stabilized in the
dry s_eason it'is useless in t_}}e ramy season as a,log haulmg foad. -

_ In order to- carry sut the fellmg through out a year and to raise’ s up the’ productwny,
it is necessary to set up the overall plan of all scason forest road which can be used even in the
rainy season and the yeariy plan of construction ate implémented alongslde the construction of
the feeder road together w1th the progress “of the felling operation. 'In the consttiiction of an all
season’ type. forest road, surveying and location’ of structure. are.to meet the: objective of use.
The, construction is done in the work period, and is ‘to be based on the de51gn map. We can
' 1cach the entrance of the model operation forest in 30 minutes by car.

312 Natural Coh__difioﬁs
(1) Locatioh end Treffie_ '

The model operatton forest of the Chaungtha forest dlstrlct is located to the south
of the Arakan Range north-west of Bassein City and the route to. this model operation forest is
9 nnles up stream of the Bassein River in the north’ and 9 miles (15 km) from the tributary in
the west to reach Shawbya vﬂ]age (It takes 2.5 hours by tiig boat and 30 minutes by car then to
arrive at the proposed site of entrance of model opcratlon forest 6 mﬂes (10 km) away.)

There is a hlghway from here to Selkkyl village which i about 6 miiles (10 km) from -
the Bengal Bay in West-North-West and there i is'a roate from. Se1kky1 to Chaungtha on the Bengal
Bay which takes 80 minutes by boat but at present, there are no harbour facilities for loading and
unloading at Seikkyi and Chungtha and this route is not suitable for bringing in materials.
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(2‘) | cliin.«;ce |

M Bassem C;ty, the hlghest 'muual mean tcmperature is 31°C and the lowest annusl
mean tempetature is about 22°C. The lowest is from Deccmber to ]anuary in the dry season and
the hxghest is fiom April to M1y Just before ramy season. e

The 1amfall is heavy from’ the nuddle of May to the 1111dd1e of October I‘he monthly
rainfall is lnghest in ]une and thereare 25 ramy days and the moﬂthly ramfall is 32 3" (8020 mm) _

Because of meteoro]oglcal observauon data bemg unavaﬂable for Shawbyq dlstn 1ct
details of climate and tempcxature are-unknown but as'the. district is in.'the. mountains- and in
_ the Chaugtha forest district, some arcas facmg the Bengal Bay are hit by wet tongue duectly from
the sea, it seems that the district has more record ‘breaking ramfaﬂs than the Bassein d:stmct

For i_nforl_nation’ thé record.—breakihg rainfalls in ]apan ai~e,as fo_l]ows: )

Table 3 1 Record breakmg Rainfalls in }apan _:

Rec'ord.ed hours offalnfalls : . ) Ramfall : Locatmn S Date .
10 minutes (1=93")_ 49'mmﬁ © Ashizuri, Kochi - Oct. 1946
(157" 40 mm Choshi, Chiba .~ Aug, 1947
60 minutes © (591" 150mm  Ashizuri,Kochi  Oct. 1944
(5.75%) 146 mm Mt Hakone - = Aug 1938

(3)° Spé(_:’ifi(: Discharge and Désigﬁed' Rainfall -

From the water flow trace at the location of No. 1 bﬁdge which is planned at the
boundary of compartments No. 22 and No. 24, specific discharge is estiamted,

Date: (Sée F;g 31) .

Area of drainage basin .~ 48 km?
Sectioi area of water ﬂow 25 mY
Hydraulic meati depth ' - R=156m
Grade - S : I-:_0.00S
Cocfficient ofroughness S = 0.04
Chezy’s, coefficient - CC
. C;‘j1/n=+'23+o.00155/15 =  Ganeuilles o |
[ ¥{33+ 000155/ nf R (Ganguillet Kutter’s formula)

48.31/1.747 =277



- Velocity  V=Cy/f 1—277- \/1562{000 —245m/sec

Discharge Q = V:x A = 2.45 mfsec. x_ 2_5_.7'1112 = 63 m_3_/scc.

o %I::;l:;: . Q/Area of dramage basm = 63 m3/sec /4 3 km?
_ & _ ' 13 m3/sec /km 186 ft /sec 1100 acre

No. 1 Bridge — Section of Water Flow”
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:Fig._ 31 Location of No. 1 Bridge
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Specific-discharge . . .
13 _mslsec._lkmz = 186 ft*/sec.f/100 acre

Value of specific discharge
- 186 ft*fsec./100 acre, . _ o
if coefficient of runoffis 1, is 17.7” (47 mm) in conversion of rainfall -

per 60 minutes
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2 Map of Creek System
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