3. Annéxes:

.5ﬂ]7 Roads: The road leading from’ Stan.lVac. road should be 6m
wide and 798 long. The voad running in the center ol’ the'
nursery will be m wide and 523m long.

EThe spur roads runniug through thc nursery wlll be ﬁm wide
and l 408w long. ' The total length is 2 129w, _
Detailed informatien on the construction of the roads are .

exp!alned in Chapter 4,

3-18 Btainaée-' On' both sides of the abO\e roads, there will be
:dltches for dralnage. Details on construction are oxplained

1n Chapter 4.

3-19 Shelter belts: The trees surrounding the nursery will be
kept as shelter belts for Lhe purﬁose'éf ﬁrqtécting;thé '

nursery from wind and dust comiﬁg frOB'the>$tan;‘BaF.:toad;_

3-20 Sample treesi The tall‘treés growiﬁg'in‘the nursery will
be resetvéd'as sa‘ples'0f tt0p1ca1 5ro§d‘leaved trees,
The actual placeﬂents of the’ shelter belts and sample trees
will be deczded after eraminning eVery tree and settlng a

standard for trees to be kept.

3-21 Wive fence:' To prevent robbery and other disturbances,

a wire fence will be set up around the nursery.

3—554 Nurscry Faci}ities

The ' nursery wiil have germlnatlon beds, nursery beds and Irrigation
facilities and will be divided into 12 blocks by roads: " In one of ' the
biocks, a workiag ¥oom and ger-ination beds wlll be set.uP and the othcr.
blocks will be waialy USed for nursery beds. The bdds will be la{d fron
SOuth to north. The details on. naking the blocks will be shown in Fig. 3-1

T
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The'féilowiﬂg afé:the detalls of the factlities:

1, éerminatién beds: 7%hese béds ave for épeciés:bf ]afgc S¢edé'such-
‘as‘Mahogani‘ Gzelina omeng dthers; Thé beds shoUld be l'2m'w1de,
120 long -and loci' high. Frame the bed with wood and put soll Into

it or just plle up the soil ‘without making a framc around ic. 7Pu¢
pebbles: at the bottom, then 5011 and fine sand on top so that water
can run through.' The: soil, sand and pebblcs have to be heated ahd
sterilized ’ The gernlnation beds should be equipped with sin

shades and sprayers for watering. The nunber of the gefmlnation beds

to be made is 60.

2. Stump beds: These 5663 are f0f Sf0ﬁ§s Shéﬁ”aé and will be used
for seéding aﬁd‘nhtsery'praétiée{ fhé strdctg%e 6f-lhé'bédé 15 the
sace as the getminatidh‘heds; Thfeeior'fobf blocks of'thé:nurseiy

will be used as stuLp beds’ ‘but part of thc spate may be turned into

gerﬂlnatlon beds or potted seedllng beds if ﬂecessary.

:3. Potted seedlng beds.' These beds are for potted seedlings such

. as Merkusii and Deglupta Eucaly, transplanted from germination bedsi
into pots. The 51ze of the beds is .20 wide,'lim iong and lOcm high,
as shown in Fig. 311,318[he bed’ wzll have some inclipation toé

prevent water froa stagnating T L

Hake the bottom ground hard by stamping on it about 30ca deep, place
bricks {20cm x 10cm y Scm) over it and concrete around the bricks

so that they will not fall apart. And thcn cover the bed wlth a

sheet of polypropylene about 100y thick. : !

The reasons maklng the bed 1nlo the above structure are.

1) To prevent the roots to grou through ‘the pot into the

ground and a bsorb water.

©2) To do avay wlth the nccessity of weeding and lower the

‘expensés for weedlng.-

In order to vake the seedlings stand uprlght in the bed, put

the pots close to each other if they are species of smal! branches
like ﬂcrku351. Therefore,'wooden flanes should be put on nursery

beds. 'In casé of species of large branches, such as eucalyptus,

the pots should be spaced some distance from each other. -

—~ 78—



. 100

— 1,100

-

o

— 800’ -

() qEg ONIGEES QALI0d L1 P

- 79—



s

002°T

P0T°T

KRaiJ

A .__u.,.

[l PEEEE.

[ SEEE.

GIFEONOO

oo

001’2t

o5 T

ELFHONOO

000'2Y

1

TIO8

o8

Y N

GIONCO .
B td

1

LN

MoTIE

-~ ALEIONCD

@ OY ONIQEAS JHLIOL 'Y N

=~ 80 —



In this casc, cover the bed with a Hire -net and put the pots into
:Neach ot meshes of the nct.i “Sfnce lhe pot is 5 to Scm in diameter,

- the. size of the mesh has to bc ‘the san» of the pot.

1In thc nursery beds. sun- shading facilitics and irrgation facilitics

will be cquipped

et

Gcn’ﬂmahon bed/;
'blumi’ bed _

Poﬂed seéding bed
((or PsnerkusI)

Wooden frame
: : e

_Thé';q&al‘ﬁuﬁbéf of Fh¢.5£uﬁp beds and_pbttéd:seédling beds is 959.
'(Réfét';o fable‘3—3~é férftﬁé'hecessary aéount.éf'seédlinés.by year.)
AI}Pétcfing ' faéilifiés: 'Tﬁé'ﬁaterfng'. faéilities are.very
important because mOst of lhe seedlings are potted ‘and the beds are
" pade so as to prevent the seedlings from absorbing water out of the
gfﬁllﬂd" ' _ ‘ '
‘The sprinklers will ‘be used as the najor watering ; facilitf, but,
in case these sprinklers do not work other sPrinkling systems
connected with the holdlng tank vill qlso be installed ' An example
of the placcmcnt of the sprinklers is shown in Flg. 3—19
' The system of guiding wvater is to lead the watér from the Rlver
* Baun lnto the reServoir fiest and pump‘the water out of the reserv01r
fnto lhe tank from uhluh the water should‘be ‘'sent oult to the
sPrlnklers by a proasure putp. Al sprink]éis'should be fixed on a '
ground and two dliiereat lypes hhith ¢an eject 6 - 20 i:ters of

water’ per minute wlll bc enployed.
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S. Drainagc facilities. For draining water, the waterways will be

buiit on both s[des of the spur roads running through the hursery.

For details ¢f construction of the waterways, rcfer to the section

of forest roads in Chapter 4.

6. Sun- shading facil!ties. Since it is héébsédry to Opoﬁ and:Elége
the shades every morning and evening,'they should be thé type that

can be handied casily by hand
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3-3-5 Calcndar Schedule for Nursery Construction

o “The construction of “the silviculture is: scheduled to start in
:January 1981, and it is necessary to start seeding in’ Junary 1980 for such
species as Merkussi whose nursery period fs around’ 12 months.’ There[ore,
‘the seeding beds for herkussi and other species whose’ nursery perlod is '
12 ménths’ have to prepared by January 1980. ' Other fatilitlcs, however,
should be co pleted by June 1980 ‘whén sced!ng should be’ donc for such '

‘Species asDeglupta eucoly uhosc nursery period is six moﬂths. i ¥}¥=5

The calendar schedule for the nulsery construction plan Is as follows.

______ - ' 1979 1
[ Ho. ‘ ITtex ﬁ*279 — ‘ : = 980 -
: ‘ 1291314 (5}16{7]8 9110411112
1 | Clear the area around the 15

nursery site.

2 Rﬂpgﬁ teaSGring'fOr the e
sites of facilities..

3. In\estigate the trees to be : o
kept as sample. plantation & A
shelter belts. Make a map 2N '
of thée standing trees.

4 Cutting and cleaning of : ' -«
bush. - Pile up the cut off _ :
branches in the area arfround

nursery.

5 | Decide theidefinite site of _4)%
‘the nursery and stake out
the site.

6 | Construction of preliminary -
roads. :

7.{ Survey the roads and the 14

sites of facillties.

-~

8 | Land preparation of the
nursery. \

9. | Construetion of aursery bed. ‘¢;.;f,_; Sl 1

8-



14

15

23

'édﬁéiruitiOh'df:foads;

13 Conslrucllon of the

e
iié
;ﬁ
19

2l

2

22

e e —— e e

(0"%1{6?110“ of lhe
worklng room._

P

'Lonslruclion of lhe qare~

hon§e for tools nnd
ﬂatorlals ' :

£-

archouse for' achlnary.

P

Conslructiﬂn of the .

'elcctric geuerator roon,

Construction o[ thc
pump roon.‘k R '

Constructlon 0[ the
'reqervoir. :

Construct{on of the
‘oil storagc room.

Construclion of lhe

tcpé{r Shop.;i

Lonslruclion of Lthe
warehonsa Eof fcrl!llzer.

_Constructlon of the
'plantlng éamp.'

Construction of the
buildlng to 3cc0modale
the onginecrs.

:Conslructlon of the

[orostry laboratory and
ltalnlng rooms.

5Cbnstruéttén of - the : :
bu{ldlng to’ acéomodate the

the gueels. :

>

>

<>

Fee b

-  é} :

<y

&

<y

tof1t

12

Aftcr proparlng tho land for the nursery

it will be desirable to

slnce-the so[l migh; be used-fot potting latet,
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3- 3—6 heccssary Materfals and Hachinary for the hurser

The following 1s an examplc list

y Conétruttidn'

of neccssary materials and machinary

“for constructing‘thc RUTSCEY.
1 Machinary
Name and Type of Hachinary “No. qupose | |
‘1. Angledorer - : 3 Cﬁicing,'héaping‘sbil land
(with a rip saw, 15 tons) preparation of - the nurscry,
o ' :constructlon of roads, preparing
lané for the facililies sites
2. Motér grader : 1 Cénstructlon of roads, prepat[ngh
' 'land for the fatilit:es sites,.
;”preparing the nursery
3. Road voller o ' 1 tbnstruction of:tﬁads
4. Trencher : 1 Digging waterways, djtthéé‘for ‘
service and dréin_pipés
5. Dump trﬁck : 12 Constructihn:o[ roéds=
6. Shovel—dozer : i 'Cbnstruction of roads
t 7. Bulldozer 1§ Coistruction of teﬁervﬁif‘
{with , 6 tons) '
8. Truck _ ‘ 1 ‘TrahspbrtatiOn of:aatéjiéls
A& ton, A4x4, with a crane) '
9. Racger : 1 | Cthtrubtféﬁ of ﬁbrsery_béés
10. Concrete mixer ‘ 1 Construct[on of nursety beds, :
' . constructlon of drainage dltches
11.  Subrerged puzp | ;.1 Dam construétion
12. Bush cutter L L 3 -aahagoaént;of SaEplE'FTCE§l§§
‘tonstrqétion of_shéllé:‘beitsd.
13. Others
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2 .Matériaié

Materfals and Tools

[ 1 Séndbaéé:‘

2. Sprinklers

4, Matertals needed for nuvsery
veds' (bricks, woodframes,

wireinets, etel) o
Materlals for buflding
“constiuction ;

Materials for water tanks

6. Météiihié'fof_&faiﬁége

di;bﬁés

f}gnké?.haémer

"Sur¢e§ihg.3ﬁéttué§nts_'
Héodéwérkigg‘tpolé

10. Engineetjﬂg Eﬂthinﬁiy_

11.  Stationary

Others

,Pufpusc:‘
Dam ¢onstruction

Lirfigatioh'faéilities

'CénstEQCtion of nursery beds

Haréhouses,'accomﬁdation buildings

',water-tanks

' Drainage ditches

:Daﬁ‘cénsthCéién
_TSéfvéyiﬁg
- C&nstrﬁctiou of‘bbilding;'
7Rq;d éénst;qcﬁibn, prép%r1ng land,

ete, -

‘Adainistraifoﬁ

1-3-7 lRufsery”cbnstruétiﬁnlExpenses:

Detafls of the nursery construction ‘expénses are as follows:

1. Nursery Coastruction

—~ 87— .




(l) ' Earth volumb o 5
_Unit: M
'Di§tance Fllli“g‘ ;Cuttlngr  .
'from the e e e e e T T S T T SEbERE
No. 5 South North _ South North -
‘stake side side Total ‘side side Total
(25) ROYE (0) (246.4) '(22? | :
25 50 0 560 s60 | 6,068.8 | 4, 550, 0| 10,618.8 )}
(50) (0) (44.8) e (241 1); (136 5) |
so - 75| 467.5 | 2,342.5 | 2,810 ‘5,15133m 2,966.3 IEERITX
(75) (37{4) {152.6) : : (l?lJO) (100 8) |
75 - w0 2,222.5{ 2,607.5 | 4,830 | 2,688.7 ‘:'2,332,5; 5,071.2
(199) (140.4)F (66.0) (44.1) ‘(89.8)L _
Jo0 - 200 14,195.0 | 7,755.0 | 21,950 | 6,375.0 1, 520.0."| 17,895.0
(200) - (143.5) “(89.1 | . (83.4) (140 6|
200 - 250 10,027.5 | "6,205.0, | 16,232.5| 2,835.0 | 5,395.0 | "8,230.0
(250) (257.6)| (159.1) o (30 0) (75 2) |
Total 26,912.5 | 19,470.0 | 46,382.5  23;118;0'?-?6,813;8' 49,932.8
No}e:. The'fighfes in paténtheses are square méaSutés_ofﬁthsé:seétign
at ‘each surveyling poiat. o '
(2) Bulldozer Operation:Houts (15 tons)
: Caléqlaiion of operation hours
0. SV xqxExE
.
Q = Operating amouat ber opérafion hour (B3Ih)i
q = Graded acount of soil pér one shovelling
If the length is 10@ (on flat land),
q = 3.000° x 0.76 = 2,28x3/shovel | IR
f = Cbn\ersion coefficient of arount of soil = i%f:'0.3311
Operating efficienty = 0.375 _ | |
05"= Cﬂ‘le tlte (ﬁinute) 0.037% + 0.25
= 0.037 x 710 + 0 25 = 2.8% ninutelshovel
'therefore, . : N |
60 (alnutelhour) x 2 28 : S g
Q. ) Itimes) x 0.83 x 0 375 . 1’--,99:::311;

2.84 (minuteltices)
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nccessary

thercfore, the operation hours of construction of the nursery aret

49, 942 (3

'“f? 14.99

= 3 331 hours.

If thrcc bulldO?ers afe operated for 6 hours per day, number of days

3331 3 T

6 = 185 days

(3 Bull_d‘o'ief operating Ie‘xlpenses S

. Opcratinh:BXpbﬁSédpéfnﬁﬁﬁf .“(R?).
| vate
Itenm ‘Quaﬁtlty ;price¢ Amount Rewmarks
Bulldozcr 1 hour | 26,000 | 26,000
? Puézs | LA 60 900
012 & fat _ 180 | 20% of total fuel
Caretakers ‘ ﬁ:64 "I.ngl "751 :
Assistant o 0.33 B 1;500; ‘ 495 i 2 pebens for one
-construction ' : L machinary 6 'opera-
workers @ tion hours.
" therefore,] 2/6 =
0.33 person/h
Toral 27,659
: (A)L_Thefefdfé; the fétél opefaiiné expeﬁse of bulldozer is:
s = QT;GSORP’k:3;§3lh “RP92, 102 150—
2 Crading land for admlnislratlon buildlngs '

(1) -Earth VOlumé

- lhc total space of the site:

(amount'of gfadéd sbil)

‘IAverage depth of soil to’ be rODOVLd.

(2)

60 x 2 x
U cm

':Q;

Q f'Opcfathg‘ahduﬁt pef‘hour‘(malh):'

f

. -89 —

2

1, 146 Slm
0. Sm
"1hcrefore, lhc total’ amount of graded soil'

Opcration houts and eVpense of bulldozers

3

1,146.51 x 0.5 = 573.3a"



"

3,00 x 1.0 = 3. 00m3/shav¢i (distince: 10m)

=0, 83’
E=0. 4375 _ : i
ca = 0,0378 + 0. 25 = 0. 037 x 10 + o 25 = 0. 62

Therefore,‘the graded amount of soil pet hour {s:

Q= 60 x 3. .00 x 0. 0.83 x 0.375 90, 40" /h
: T0.62

(&) Thercfore,-operation hours and exPenscs wlll be as follous,

: respectiVely ; B - I* 20!: '“A;hw;l§
S73.3 _ ¢ Ay | : AT
U= 99‘& f 6.3_hours. | | y % ‘_._ 7%3 f]
S = 27,650RP/h x 6.3 = RP174.135-- 'ﬁ;’r L] ]
BN Pigging of Resérvoir | _ ' o 5 :';gi SR | ;]

(1) Earth volume

20 x1 15~§_13~5—13 342 %4 %0.5= 760a°
(2) - Bulldozer operating houvrs (6 ton bulldozer)

Digging arount
60 x g xKxf xE

G =

cn ‘ .

Q = Dipged amount of soll per hour =) Ih

q = Bucket capacity 0. 2n3

K = Bucket coeffitient = 0.8 i
f = Conversion cdef[icient'bf aﬁoﬁﬁt'bf:sbll’=‘i1§5;'6:33
E = Operating efficiency . 0.25 o

cn - ' Cycle tire = 20 seconds = 0.33 minute

Therefore, | A R

o - 50 %0.2 x 0.8 C

qQ - . x xo33x025 60mlh;-"i

: 0. 33
”herefore, ‘the dlgging h0urs are:
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3 :
: W%
itd = 6.0m Y 7 126 7 hours

'Shovqlling
PP ERES S

cm

fSﬁo?@liéd1é@bhnt'6f soiinQf'hour

St

- a
i H]

‘QLQvéfage“sho#éiléd amOUnt'bf sofl per shovel
=0.83 '
10.25

S Cm o= Cyele time - - _ i
‘qi_= BH . ‘. ) ) ,‘ o

Fl tan $ . .
. S L@

II

2.430
0. 745m 7
Angle of ground 40‘

 §
oo
‘ -u.le
Therefore,

2.43 % (0. ?45)
T2 x tan 40

em= e
l.‘gz

it A-Il'

= 0 80

1 = Averag& distance of 'soil to be YQEOVed ZOm
.}1 = Proceeding ve10c1ty = 2, 2kmlh 36, Te/min.

: QZI# Recedlﬂg ve10clty = 4 3kmlh 1, 7afnin.

't = Gear change, time o[ acccleration = 0.1 minute
'1hérefore, ' '

20 0 -
cm.'_36?}717+01 0.924

EThetefore,

60 % 0.80 x 0.83 0.25
R X R s/

'Therefore, the total shoVelling hours are.

Hp ~ {%95 = 70.4

Ihereiore, the total operatlng hours age:

W= i, + u = 126 7+ 70.4 =1197.1

'—l-gl':—



'(3f' Buildozér‘éxpenSQ

Bulldozer expenéc'pér hour o

Iten
Builﬂdzcr
Fuél

0il & fat

Assistaﬁce

Assistant ¢on- :
" struction workers

Total

Quantity

i hour

0:13

0.06

RP21, 000

Unit ptice - Amount

60 - 504

for

1,50 195

1,500 -_*éd

21,890

(%) Therefbre} the tatal exﬁéﬁSe o Bulidbiéfgis; -

RP21000 .

| Remarks

- 20% of total
. fuel =

78

o

2067

S = 21.890 x 197.1 = RP4,314;51§i;_:

9 —



1, Blhldihg COHSttﬁctioﬁ'Exﬁeﬁéési':‘

:  Unit;ﬁ

,000 YEN

. QOpera-
. tion
- faef-

Hiles

:';Ité“-"

Horking r00m

Harehouse

and,tdqlS’

fHérbﬁbbﬁe

Warehouse

for materials

fbrfﬁéchiﬁafy

for fertilizer

FQii;&f%faéﬁffbdm_

‘Répair”shbp

] Punp roon

‘Electric’ generator room | -

Space"

(m ) -

:ﬁﬁit::
price
per m

2

" Expensge

500
108
;flﬁ8

88

25

:?24:: 

12

A :2?

'SQbftétal. 3

.Adﬂiﬁf

tion"
faci- "

Listra- |-

1ites

Field office e

Laboratory,_tfaiﬂing r00m5‘

40

40

40

40

i

50 -

35 b

‘:755'

20,600

4,320

’4,5201
_3,520'f'
1,000
13,000
420 B

'”‘545 -

45,925

1:Build1ng to accomodate

the englneets

E=Building to accomodate

guests

- 299,
358
257,

2130

85

56

25

8s ‘|

50

T

60

60

14,992.5

'17,928.0

15,435.0

'13,851.0,

isﬁb-tdiél

;6faﬁd,§oféi"

1 146 51

1 62,206.5

2,?33.51

107,931.5

5. Nurgery CbnétrUctloﬁ'Eprnsé:

'5*93;-5




(1) Material Expense per Permtnétioh'3¢d

Busbet

Ttenm

Bricks

|Concrete

Plastic sheet

ConSffﬂcfidn'wOrkérs
for making beds :

Bticklafers o

S L5 B

1,016

Quantily

0.132m°

21.25m°

0‘“ 725

Unit prlce 5

Ambﬂni

\ fao'

43,650

1,500

1,500

h939'600 
5 762
10 5255

1,524*

1,089

- 'Remarks :
_____m__m_—_L_____\‘:

Note (1)

L

14152&2§0;63}nz

fl%iSémz 20&?/ P

Total

KP

.. 58.600 | ..

. (2) The total nursery construction expense:

959 beds x N

' Note:

53,600

: ?rice‘qf‘concreté_éet lﬁ3

= *s6,197,400

Calcwlation of expense for conérete

Itém

=QQantitjr

- Cement
 Sand

Ballast

Construction workers

. Total

112
3
'0;§0m3

2.7

0.452 o

| RP

Unit price

2,600

. 6,000 -
8,500

1,500

3-3-8 Caiculétions.

1.

Geralnatlon rate'

0.5=1 250fsq .

50%

Kumber of seeds in- lkg.

50 000

Quantity of seeds required per square l:eter.=

seeds '

.'Actual germination quantity per 1sq. m..l

—94~

\udber of germination beds necessary for each )ear (Herkussi)
(1
(2)
(3)
(%)

503 |

503,3(1. ‘r,

x 50,000

n porm e
BTN

l 000 seeds x




'-(5);H5paéé df ohc'ﬁﬁrsery bed:' 1.2m x° 12 & 14.45q.m

(6) Number of gcrmlnation beds necessary each year

jteéf 'PrbdhciisﬁEQGasritf Tbtsl Spacé :zﬁz:zaifoh'bed'
al o - o
"2;j : _ 434 400 - S 34?é5§? 1 : 25
3 B mﬁzmr‘*5 Csi.4 | g
e | 1,167.200 ?":r 's‘933;8‘ B 65
5 ff'i;loé.ooo' | s 2

Since germination boxes and ‘stump nursery beds are used for, sone

: certain specles, the total number of gernination beds required
15 60. | ' ' ‘

Rumber of Rursery Beds Requlred Each Year B
_ (The fol!dwing is an example of the case in which Herkusii and Deylupta
Eucaly aré used by SOZ respectiVely ) i :
:(l) Size of a pot. 8ca in diamﬁter 2béﬁ-high;
‘(2) Inner size uf a nursery‘bed' 1 2m x 12-
.tJ) :\umber sf pots necessary for each bedi

fjne;kusii: '§§9.x:%3g9' 2,250 pots

2 x ;2g°i=il,125

e

Dégibﬁia'ﬁusélyf l%g

) Nd#béf"bf'ﬁurser? bédsfﬁécessary each year’

HeceSSary nusber of nursery beds
. R o Deglupta
“Year'| Production quality Herkusii]| Eucaly - Total
2| 434,400 1 oer 193 | 29
3| em 200_ ool aso 300 L 450
4| 1, 16.,200 o 259 | si9 - | s
s onaese00 0 |2 | am 737
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3-4 Nursery Practice System
3-4-1 Methods o é BN
The melhods ‘of nursery practice varies on the species, bﬁt”théy'éaﬁ be

categor:zed as follows as far as the spccles to bc nsed for this plan are

'Foncetned,
Nusber ' Hefh;d _ _E : ~ Specics  ‘ i s :: o

1 Direct seeding o -Héhogahi R |
2 Direct slip ﬁ]anfing. ;_'1'Sunkaﬁ

3 Difect sgediﬁg in pot§_' | Alﬁizéia; Hérkugiij
4 _Di&éct Siiﬁtpiantihg ' .Cmélina

in pots : _ .
5 ' Nursery ﬁiabtice in ilbéglupté’ﬁucéiy-.J
" pots ’ - :
Ql, ' StuﬁpIQUYSery'practicé Hahqgﬁhi, Gmgiiﬁa '

. For No. 1 and 2 in the above table, nursery beds are not necessary. .:.
For Ko. 3 and 4, germlnatlon beds are not nccessary. ‘ o
In the methods of No. 6, in case of Hahoganl [or exanp]e, ﬁake a stump
cutting the stem at 20co from the rcot collar and keeping the root’ in
length of 20 to &0 co. ‘ o

:[t depends on the condition of the land 3pecies and purpose of ‘an’

exaninatlon which methed should be adopted
3-4-2 Nuvrsery Practice

The outinne of the method of. nursery practice in pots, uhich is _

assuued to be the ﬁain method, is described as follows.
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'1hé following éfc’fhé'schedules oflméjor works !

Mcrkusii (nursery pertod'

12 months)

Nusber |’ fype of work )

‘;Seediﬁg

4 ; Nursery practice in pots

5 _Out planting

e ir—'m

‘fPurchase of sccds“

'Transplanffﬁgfiﬁfb'bats

i Deglupta Eucaly (nursery period'

D

-

ﬁ

S ;ﬁ_ B _“u;—wj

10 ll 12 l 2 3

5 K3 7 8 91011121 2]

6=mohths).

N

£

Month

humber Type of work

&

PurchaSQ of seeds
'Seeding
Ttansplénting

Out- planting

Nursery practice in pots ;

'1011121234567891(}111212

R P

<3

WS N

HAhokéﬁi”(nﬁfé¢fy*bé}iﬁdi

'”12 é@hiﬁé; éfuﬁp)

Honth

Nurber | Type of work

1
2 .
: 3-  :Sceding
.
5

Purchase of seedSﬁ”

=2 1.1
Storage of seeds ,-ﬂ ' 45;4—5 i
e ,
'Nursery practice _ “1—ri — —>
Preparing stumps : | 4—>.

10111212345573910111212

3—4—3' ﬁbtéllsrbf-pﬁfSéry préciicé_“

Thhiééf&fisﬁbffﬁufSéfylﬁfaéfiée‘5réﬁas f¢llovs:-“

1. Obtalning Seeds (purchase)

: 1hc sccds can be either purchased from do"cstic source or 1Epnrtéd

froa othcr couutries until it is PbSSible to obtain seeds in the area

around the nursery or from a sced’ orchard.
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2, Storage of Secds |
It is not necessary to store secds of the apecies ‘whose sccds can be

'obtained at’ the timc of seeding, whlch can be caléulated from the Eime o[f

out- plantlng. Ho»ever, storage of seeds is ﬂeCOSSﬂ‘Y for other speéies,.:

“such’ as Mahogani whose harvesting time and ‘seeding time d° not veet.

: The methods of storage varies depending on the speciC, 8“6 the f011°“1“8

- ave ma;or methods _ IR
Hays of storage Species ____________ ]
Réf;igeration (drying) : Eerkqsii
‘ ! o dcglupta_;' _
; ‘ S;ietehia spp.
AMr-tight drying . Ttaleata . .
: . 2 g 'Anthocephalus ‘ Lo
Acacia auriculiEOrmis .
. ' : glauca : : Lk
Huﬁrying, storing ia a2 dark reom, - Crelina
refrigerating storing in a N -
ventilated room . : ,
L [ .- .

| For storing seeds, a storage ¥oom uith a refrigeratcr will be provided

Gerainatlon tests should be conducted before seeding.

For storing seeds, a storage roon’ wilh a refrigirator will be provided.
‘Cern;natlon teésts should be conducted before seeding. |
3.: Transpbrt bf Sdil‘

_ “The so:l will be used in germinatnon ‘beds’ and in pbts. Aé'ii']é’é
stated in 3 3- 1 there are two possibi!ities of obtaining soii'iOne is to o
‘collect the surface soil upon constructlon of the nursery, and thé 6ther
is to buy chernozem flom the ‘Benakat region. In either way, tractor ‘

: shovels and duzp trucks 9111 be used for transportation.
4. PurcﬁaseIOEESahd and Ballast
' The avea where the nuvsery will be”cbdsiructéd:doés not producé sand
or ballast. Since they are negessary only in scall arounts for the
germlnatxon ‘beds and aggregate for concrete, they can be purchased ia . -
' Benakat, :
5. ‘Preperatioﬂ of Cdmpost

" Since the soil in this region has clay in it and contains little ‘:_

nourisheent, it will be necessary to wix manure fn the soll to be used in



the stumP beds and pote.- Thefe are tuo types of manure, one is chemical..
fertilizer and the other is compost,which can be prepared tn a sterage

Alang—alang grewn in the plantatiOn aree and drOppings of cows and
chickiﬂs can be used to make c0mpost, and it should be mixed with lime.
As compost has a wide variety ¢f uses in agrieulture and fruts culture,.
1; nill be neeessarf to investlgete the detailed processes ‘of making
composl actually adepted in agriculture-

. 6 Hycorrhization ‘i_'**'* L"” o S ;
' Forf the: pots; it is necessary to mix soil that contains Hycorrhiza,
uhieh iebnecessary for gfoaing certain speeies such as Herkusii.
Hyeorrhiza is contained 14 the soll of Merkusii pine woods, and it can
| be’ obtained from the’ Herkusii pine stand’ adjacent to the south side of
the nurSery. . ' C ’
Y Storage of Soil

The soil, sand and ba]last tranSported In trucks has to be dried in
the air hefore being Bifted.. Therefore, the soil should be stored some—

© place under a roof or covered with a plastié sheet te prevent rain from

seeping in. -if_

Soit Supplied Af '

8. Sterilization of Soii H?t ;‘ifﬁ'

The sell piled up at the storage area will be sifted through a séreen
with a mesh of 6 and theﬁ will be heated and stérilized in a soil.
heating equipwent.‘ The sand ‘and ballast will be stetilized in the same way. -

*

+

Sonl !leémng Equipmenl

Séreén

g, Preperatlen of Cermination Beds

The strueture of a gereluation bed is explained in 3-3-4-1, and these
beds ate esed Speeifteally fot species of large seeds. :
Fox other spéeies, such as Deglupto Lucaly uhese seeds’ ave very fine,
germtnatlen boxes should be used instead The size of the box-should be
handy to carty around, about 25¢cam uide. 35en long and S ~ 15ca deep.'=



The bOttbm'éhduld'havb holes
Also to make

It should be made of cither “wood oF plastlc.i

_about | 6 - 20mm in diameter through uhlch vater can run.

drainage better, pebblos, soil. fine Sﬂﬂd and Silt should bc iaid from the

bottom in that order.'
As for the thickness B each layer, about tes from’ thc surface is siit, Bmm :

of fine sand, 10 - lSmm of pebbles, and’ the: rest ‘should be sofl. |
The "fine sand weans sand stfted through a sift with meshes of about” “Smm, °

Cy

énd silt" ls sand q1ftcd through a sift with’ meshes of abpu; imm.-_

'l‘he box has to be’ sterlli{ed ‘before putting soll into it. j ‘. :
\

Ge:mmahbn Bed
The germlnatlon boxecs wlll be kepl in a geralnation room to be takcn

1—3 8"§-Fme Sand . ‘ , Sprayel‘
50% L 28"‘-Sml ' . '
3 13 % Pabble

care of. 1he upper part of the walls of the gernination room can bc open

- so wind can come through easnl) In order to gain as’ luch sunshine as -
poss:ble waveshaped flberboard shou}d be used as a roof, and a shade bhOUld
be installed to control the smnshlne in the room. ' '

“To pre\ent datspness and the fon:atlon of EOSS, it has to be carefully
checked so the room does not get too datp, and uatcring should ve done

with a sprayer.
" 10. 'Geréination Stimulation
Sene Species requlre stlculatlon to increase th91r germination fate.:3
and this’ trestrent should be done. before seeding.

"The follownng are sticulation rethods genorally used for the spccies uhich

will be planted during the first yeéar of this plan:’

Number
1 Merkusii ' Sgak the seeds in cold water for one’ day before
o =seeding. o
2 Albizzia:  ‘Sihcé"the sklhlbf'thé?séeds are"nat”Very-'”

pereeable, soak the seeds in hot wvater (80 -
-IODC) for about 2 Binutcs‘ Aiter that; leave
them under runnlng water for about 24 hours."
The night bc(ore seedlng, put the’ seeds in a.3

danp jute sack an& leave then overn!ght.

3 Deglupta Eucaly ~No $pécial a¢thod
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-:Numb_cif

4 wahogant,

5 CIpil Ipil

11. Scedlng Melhod

‘No speelal method

prk:thé sééds'in_hbt Qatcr‘fof 3 - 4 minutes

_ ?n3f1¢ayeithém vider: running ‘water f@r:haif'a.

_day.,

. cthods of secding vary depcndlng on the specie, and the following

are the major mcthods gencrally used, It is important to water the beds

sufficlent]y bcfore seeding.

R

‘Nutber

L

1 Merkusit

2 Albizzia

'3 Deglupta Eucaly

4 Mahogahi .

S o Ipildpil

12.  ostcring Seedlings g

‘ ﬁ..Fhltéh

‘Scatter thc seeds all aver the bed with about
_SOglsq M. ’

Place eacb seed with about SCm X lcm - Scm X

}lﬂcm space between each other.'

: Since the seeds are very Smﬂ]l, m1x Hlth silt

'fand scatter all Over._

2 Place each seed so that wlngs wiil be above in

the sofl, §with about SCm x Scm - 10ca’x 10cm

space ‘between’ each other.‘ Lo

PlaCC each seed with about Scm % lﬂcm space‘_

;7hetween each other, -

the seeds
 miYed

- with the
sile

E. Deglu'pta

il

lhe seeds germinate a fcw days after seedlng. Afﬁef‘ihét uhtil

.lransplanting. careful attcntion is nccded conceruing uatering and sunshlne.

It is a]so‘necossary 1o seatter dislnfcctant to: preveat pgsts and disesse.
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13. Prcparation of Sof1 for Pots o

Soil. . Compést .

Tho sterllized soil, as it is cxpla!ned in 8 TS :CQNP.::
.will be mlxed wlth compost in a mortat nlxer.

The mixing ratio of the’ soil and compost differs

'depcnding on ihe:kiﬂd of soil, compqst and tree,

énd”f( is recomméndéd to tiy some different ratios

first and aaﬁpt'the mostZSUitablc one.
' | = Morter Mixer
14, Putting Soil into Pots ‘ !Q?Qr S
Transport the soil nixéd with coxpost to the

worklng rpom and put the sofil into the: plastic L
=p0ts there. The size of the pot should be 8ca in diareter and 20cm deep.

fThe lo.er part of the pot has holes of ab0ut Sma. It also Ray be’ necessary
to experiment using tin or barboo puts. ' _ o
'A gaterxng pot made of tin should be used for fllling pots uith soil

15. Chemical Feifi!izers o
7Thé't§peé‘6f éhémicél fergilizgrégté be
‘used are 25-10-15 and 7-8-5-1. Fill one-third L
of the pot with soil. The work is Interropted = $a-9

S'o‘n |

at this stage. Then put'cheéical feftilizcrs -

Vem

over the soll dnd fxll the pot ulth qoli. S o .1?
P ”}Fbltdlzer

Shake the pot while fllling so that thete will J 7

: : : ‘ qdem
be no spaces in the pot. - -
Filling pot with™ soil
i6. -Ttanéplénting of Séedlings

The gernxnation boxes and the pots fllled with soi] wlll bc transported
in contaxners to the aorknng roou, where the transplanting work is ‘done.
The seedllngs grown in the outdnor germ]natlon beds will be transplanted into
pots by the beds outside‘ _ ‘
‘ Before tranSplanting, the 3011 in: the pots should be watered adequately and
poked with a stick about the size of a pencile to nake a hole in which a
seedl{ng should be' planted.

. gShck | g . ‘{’/ %""a
L : Remosmg lhe seedmg o
o Making a hole Planhng o '
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_ Rcmovc each sccdling carefully wlth a small Spatula from thc
-gprm{nation bcds, put 1t in the hole and cover with the 3011 pusbing

‘ lightly.:, After transplanting, keep the: pots indoor away from wind, and
move them to ‘the nursery beds after making sure that the secdlings areé

rooted. The transplqnting time {or najor speciea is as follows:

Norber  Specics | Transplanting tive
. 5_‘3&'}(“'3“ ! L " Yhen ';ﬁe Js‘é"giiﬁgs are Sco high. (six
SR ” ":wcéks‘after éeéding) '

2 3”Aibi§éi53 o Soon after seeding (thc hclgbt of the:
SRR ' seedling should be a fcw ccntimcters )
3 Deglupta Bucaly’ "'Is'héﬂ'thé"ééédliﬁgsi'afe 1 t6 2 co and have
‘ L : somc_leates; : - |
4f”'L1ﬁilftéil;-: . %hen the seedlings ‘have growa to a few
‘ Pl centimeters high. o

17, hursery practice of seedlings 1n the beds

" The pots will be transported in a wheelbarrel or trailer to’ the

nursery beds.a';

' -mlagi" E

. _ ‘T(anspo:hng the Pot E -

‘As it has been- explaincd already, thc pots of ccrtain spec1es llke
Herkusii should be’ placed closc to each other in: the beds. On the other
hand, the pots of other species 1ike Deglupta Eucaly should be p}aced with
certain spaces bctween each other in each of the' meshes of a wire- aect put

over the bcd —Pot @ R i l;,,Pot

_—“owhn frame = | 1 dF?“'.
‘ : ' ~Pole

- - Bea - SR
Bed lor P‘Merkush]_, "_;: . A

PR a fot E.Deglipta Bed
©18, 'i‘aking Care of the !\ursery Beds Be o E.Deglipta

“The sunshine control waterlng, preventive neasures agaxnst pests and
dlseases and Heedlng ‘should be done according to the characteristics of

each specie. Therfollowing are the sunshine‘controls fqr each 5pecie,
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Nuaber| Sp?iieﬁ PN Mothod . © ]
‘1 HerkGSii : _:A shade is néﬁesééfjﬂté'}esseﬁftﬂé'SEnshianZ
52? Aibi;zia' N§ shades are ﬁécessaryL
"3 _Deglupta.Euc;ly %Thé shades could be removcd gradualiy after o

'transplanting and should be rcmcved completcly

one month’ before out- planting.

EMhbgéni ' Cbmplete covering is requ{red for the seedlings

4
| but the shades should be removed. gradually
wi;hin fpur,months.
5 Ipilfipili No shades afc‘ueﬁe§§aty._Lar L B

;,,,4

A Shade which can 1ntercept 65 to 752 of the sunshine shOuld be uscd

iand it should be rémoved dur:ng the nighl. Hatering should be ‘déne with

sprluklers twice a day. For the ‘amount of water, refer to Section 3-4-6-2,
Veeding should be done periodically, along with the scattcring
dlSlnfEctantS to prevent pests and diseases.

19. Out-planting
The standard 31ze of seedllngs to be Selected for planting should bc B
25 to 30 CEHtlEetErS. However, it may have. to be changed dependlng on thc
species, plantiug rethod and transportation costs, and further consideration
is required;»

When will bé put on pallets and carried to the ;ruck.using a
forkilife. - SRR e O T S ST B

3-4- 4 Haterxa]s and Equiphent for Nursery Practice

The followxng are! the llsts of :aterlals and cqulp;ent necessary lor

nursery practxce.
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Hachinary

1.
] S S -1

No. |’ Machinavy " Purpose . :

1 'Dumﬁﬁfrﬁészdiﬁrfdb)‘ékﬁ . Transportation bfisoil‘

2 Truck w!th (4 5 ton, 4x4 Tranébbrtatioﬁ'of'matérléis

'ullh a cranc) - E o
3 ;Tfactor
'Attachments L T
Traflor Transportation of scedlings
ShoVel Transpértation of soil preparation
DU of manure . .
Sprayer Scattering disinfectant ;
' Others

4 .fd?k~ifft " Tfansbbrtationrdf seédiings>: 

5| $éi1 heating equipment Sterilization of sofl

6 | Belt conveyer ~ Sare as above

7 Scréeh‘ ' Sifting"soil

8 Ro}lér'éonvé§er' Transportation of pﬁttéd‘ééédliﬁgs

9. | Sun éhadesz thshine control

10 | Sprinklers. Watering
1] puep "
12 | Holding tank "
13 Blectric genorator
14 fRefrigirator Stofaée of seéds

15 Hoving machine ' Séﬁp}e’pléﬁtatioﬁ:

16 Chain 'saw Lo

17 { Cutter "

Others .
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2, Tools |

" Ne.

18
19
20
21
22
23
24
25
26
27
28
29
30
Y
32
33
34
3
36
37
‘38
39
40
41
42
43
44
45
46

Materials -

Screen for sifting sand
Germiﬁation'bbx

Can for sceding

:Rubbér'gioves

Watering pot.
Hose

Spr?fer

‘Container for disinfectant

Shovel
Plow
Fork
Rake |

Hamrer

Steel stick

Saw and other tools
Hﬁéelbatréi :..
Container for seedlings
Sickle

Sereen

Steel board

Gauze or bleached cotton cloth

3Plaétic bucket

S&ale .

Plastic string = P
Transplaﬁtiﬁg trowgl
Fire;eitingﬁfsher

Strecher

Anbulénée car

Others -

- Purposé -

‘Siftiﬁglsﬁlt-énh'f!ne sand

Sceding

X1
T
L
"
"

quéeiy bedé;’heéting soll

"

"

Rurse

ry beds
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3 Materials’

o
No.

_ Hatcrials

] fPlascnefpat g
TDlsinfectant _
'Chemical fertllirer
jHﬂter{n}s for manurej
‘Sceds, sclois
3Parts of hachlnary
it

Others L

b R T R

‘ uel

o
Purpose

8cm in dlaneter, lScm dcep,
0. 02 ~ 0.04 om ‘thick -

3-4-5
1he follou[ng are the expenses for pro
and Hacrophylac :"‘ ' '

1.

anus'HefRusii (12amdhths,'406;060”

5Nuf$éffl$tobk Prodﬁétién‘ﬁxpeﬁSes”

ducting nursery’ stock of Herku511

vor)

Personnel expense {@RPI SGOIperson)

Item : Number of workers | ' Acount

Seeding 1. 1200 1 300,000

' Ratetlng, weeding 780  1, 170 000
“Heating soil .90 135,000 |

}Filling soil in pots - 2,000 3,000,000
Transplanting, providing manure, .-j.: :

o wecding _ i 840 ,l 260 000

‘Daily care 390 585,000
Total | 6,500 | 9,750,000
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Hatéfial'cost

ey
»uﬁuav—q@jl

Itemi

'Seeds
- Plastic bag _
Manure 200kg

bisinfectant

"Tqial_petsqhﬁel and
material expenses

Production cost per
seédiing '

}'Quanqiiy*
25.6kg
400,000

Aot
960,000 |
~ 75,000
015,000

* Unit priee

: e e e ]

kP2

1,850,000

11,600,000

;'a??sQQf

Sg{eteni“a Macrophyla (l'{ahogaijli) (12 ﬁdn’th’s, 400,000, STUMP) ™~ - .

-

' Personnel éxpénse (@R?I,SQUIPC{SOH)

item

" Kuwher of workers

| Amgunt

Heatihg sdil;-mixing_ﬁanurc
tbnstrﬁclion 6f beds
Sceding (10x10,400,000) .
Ratering, kéedfng;'éunéhine’control‘
' Providiné nénﬁfe,:déily care

Adninistration expense

Total

499,000
675,000
600,000
| 4,320,000

60,000
sss,000 |

260
L4507
400

2,880

* . .§0_.
390

4,420 6,630,000

.- Material cost

3;‘Iteu§‘

1 Quantity.

1‘=' '-i§f)L.

Unit price | 7 As

200kg
200kg

Seeds
Manure

"Disihfeétant

" Total

Totlal__pf;rscénhelrand=
@material expenses

‘Production cost per
seeding

6,§i§;000?

17,36
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:.3_4;6

:Nuﬁéflcél.Calcdidtldns

VAL Recessary amount 0[ ‘sofl’ (lncludiug sand ballast and manure, for

Hcrkusii)

(1) Soil for pots

Neccssary amount of soil pcr pot: f%)z x 15 x 3.14 = 753.6cn°:
= 0,0007536u"
¥3) _Soii for germination beds
. 'Recessary amount of soil per bed‘ “1;2m‘x iém"x 0.1n ;51.4&m3‘
(3 Hecessary amount of soil by year | '
T — 1
=y Recessaxry | - :
_Praduc[ion o ... .. aoount of | Recessary
: umbcr of ‘Number of ébil for amount ‘of
o nursery “geralaa- | germida- 'l soil for | I
Year | stocks . tion beds | tion beds |. pots nl| - Total 3
1 S = ‘ L= —. : . -
2 | 836,400 | 25 36,0 327.4 363.4
3.1 674,200 8 54.7 5081 ) se2,8
4 1,167,200 ' 65 - 93.6 879.6 973,2
s 11,105,000 62 893 832.7 922,0
Total | 13,380,800 2136 . | 2,547.8 7,821 .4

. Raxirun Amount of Rater hecessary for Watering

(in case vorkusii and deglupta are grown 501 re5pective1y)

The max{rum amaunt of water is éal¢ulated as follows so that even
durlng the season wilh Eoderate raln thére uill be the Sare amount of

vater as the averagc awount of tainfall duting rainy season,

(1) Honlhly‘Rain[all Vélu“c
‘ : E :f‘ﬂ S e e e T Average rain—-
honth. l;. 2. _3- 4 5 6 7 3. g 10 11 12 Total fall voluze
f;::;g" i 3&0 2 191 20& 129 108 208 221 224 186 352 017} 251.4

~100 -




3&? 4mmfm0nth
118 Smmlmonth
218, 9mm!month
R 63mmfday
76.307= 76. 3toﬁ/hafday
=2m % L4m = 28m-

> : J

(2) Rainy season ( DecembervApril 5 Average (a)

(3)  Secason with modetate raln ( June*July) Average (5)
{4) hecessary am0unt of water ‘tor watering (C= A B )

- (5) .Necessaty amount of vater for watering per ha.
(6) The space to be katered per' a bed

(7) Amount of water by year

Year Number of Space to | Amcunt of water
| noesery bedsloe watergd]  tontday
1 e} o 0 |
2] wme | oesm| e
3 450 Cylz6| 0 96.1
i 778 28] 166.3
5 737 . z.08] 0 1572
: ‘ s o :Q .
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“ ble for Japanese riVers._d

. Forest Road Design

f&.i Prlnclples of Forcst Road Design

A 1- 1 Topography

“The experimental plautlng area is compriscd of undulating terraln with

=&0 to 30 metcr QIQVation._ The maximun grade of the mountain in the North-

outh dircction is apprbximatcly 91 and apptoximatcly 12% in the East~$est

=directlon.

A watershed runs through the area in ‘the North South direction with

scme swampy streams iﬁ {ts eastern side at right angleﬁ with this ‘water-
_‘shcd. Hhi!e in thc westcrn side of it, streams flow dawm almost in parallel
~with the watershcd. The longitudinal gradient of those swampy is so relaxed

ithat the uater is sim{lar to swamps where watet is usually stangnated

, Furthcrmdre, the water body exh{bits a tendency o increase its level

' iduring fainfall, and decreasc during water subsiding seasons instead of

;'fiowing from upstream to dohnstream of the stream;

Such facts, that water bath is possible in a river where the water

lcvel has tisen ap to 5m due to floods, or that ricecrOps completely hldden_

under water rcmain intaCt after its fluod subsides, are totally inconceivaf

]

The séctional gradient of the streams is relaxed to an’ interﬂedlate

iQVel and seened to be free of landslides and catastrophes vhlch may hlnder

, eroSibn céntrol._ :f_;'L S ‘T'f

4~l—2 Sotl Ptoperty S
e soil COnsists of GZ gravel ndet 5% sand uith mostly sile and

clay, and is classifled as clay in accordance vith thc trlangular diagram
4 1. ‘ . : .

C!ay under nutural conditions is sometxmes found near the plast1c1ty

Elimit add is coioured greyish-uhite to brown or teddish brown. Dry clay

cxh{bits enough c0nsisten¢y to” $upport the’ track load. Ih[s clay Shrl1ks
as’ it desiécates and approxlmately lcm thick hexagonal patterned cracks
vith icm sidcs Ottur. ’ ' '
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Mcthod of
- elassificalion
vith the
Striangular
diageam .

silty clay;.

- Clay silt *

jSaﬁd}'SHl

50, -
Silt (%)

biagrem'4¥l

‘But the load resistance drastlcally decreases with an increase of the
'5011'5 watet content and forms a rut after a track passes.; f The soll then
finally becomes muddy and prohibits passage. _ G . ;
Upon examlnrng the existlng road, it was believed to be adequate since
there were no indications of slope failures between cutauay slope gradients
of 1t 0.8 -~ 1 : 1 with this soil propexty as sell as the soil was free of
. surface erosxon, and tbe orlginal road surface was maintained after the
'road was completed S - _
; Purthermore, surface erosion tends to increase on surfaces uith
inclines relaxed to 1 HE Hlth the top soil removed erosions are found 1
| the Iongitudinal and lateral directxons and present a problen for forest
1and conservation., Horeover, it is believed thai lt uould be more benefici
to 1ncrease the incline of shart lengthed slépes instead of relaxing the
1nc11ne, ‘since Binor failures Bay aceur during ralnfail by doing this but
'surface erosion an be prevented, : e
Also, in areas of dedse shrubs, black clay silt of 80 = 20cm thickness.

containlng large arounts of organic substances are partially fOund
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.4 l 3 Design Prinelplee

- As mcﬁtloned 1h 4~ lwl, sincc the terrain of the test planting area 1is
5aundulating, rcgardlees of how the f0rest road is aligncd forest roads with
' miﬁimal earth working VOlume may be produced uith the height of ¢uttiing or
banking under 3m and mean cutting v°1ume under Sm?,

. As far as" struetures are concerncd, it is believed that thc only item
to be considcrcd ie the drainage plpes. To reducc the work, it is Suggested
to select the road whlch needs the shortest drainage pipes length In
'other words,_the route along the ridge top is suitable ‘for that.

' Additionally, the main forest road Split from the existing Stan Vae.
lroad running in” thc north south dlrection, the worklng forest: road (conn
:‘sidercd also to be used’ as al fire protection belt) circling the various

j_plantatiOns, as well as the seVeral uorking roads running in the east west

Additionally, yarding roads are to be provided to the aforementioned
7 %road network to reduce the physical ttansportation distance of potted
plants to 200 = SOOm wlth an’ aVefage distanca of 300m.

1

! ' As aforementioned b 1 2. the soil proPerty is extreeely weak in'

:water resistancc.; Therefore, it is necessary to obstruct réinwatcr running

to the road from other sourdes as much as possible as kell as to drainage

‘fthe rainwater within the road rapidly. _ o |

i 5 area on the long uater collectlon slopes, a uater obstruction ditcb

" is Lo be exeavated lm away frOm the head of the slope in order to preelude
:water from running in._ Additionally, provisions for a teeporary dralnage
_ditch is to be considered to drain ralnuatér etc‘ durlng the execution of +
the, eork _ SRS - et T

._ _” Generaliy, the work of the road surface ie executed employnng unscreened

: :gravel wlth large ballast eontent.l Furthermore, in the event that the soil
jproperty tend to soften dlastieally uith nolsture content such as clay, it

“is suggested to employ sand oF fine unscreened graVel uith large sand con-
.:lent' o ' . . I . . “ o ‘I .

lt is neeessary to employ burlal preventlon planks as illustrated in
dlagram 6 2 in order to prevent’ fut formation when spreading Sand wlth a

.:lruck beeaUSQ of being slippery or loose on tbe sand’ for lack ‘of ! supporta—
bility - ‘ _ ‘
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V" Amount used of n.-a.ils=
 nait (£F15@) |
216 pc's-/ sheet
"4 3K?/shecl

Fig 42 éuxial_preveﬁ;ioﬁ'Pjank

{;—2 .‘r‘orés_t. _Rim_d ROlglt&jPlél(\ s
4-2_1 General Plan .
an 4 3 as well as Table 4-1 descrihe the general route plan of the

forest road in accordance uith the concept aforemenl:ioned in ln l 3. 5_ .

‘_~ihb1é 441- -
Clagsification Main fqres'ta _ l-féo'rki'rig_' Forest: Ff‘é_a\adgff
. | | " Road |
.Length , Road. 'Road . ‘RQ?'_ :
'k 9.4 33.0 30

. 'If'

- 2 2 Annual Plan for Forest Road Construction

It is post desirable to open the [orest toad a year ahead of the

plantation. 'i‘able 4-2 describes a plan to open [orest roads a year ahead

in accordance with the forest plantation plan. ‘ : SR
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Table 4-2

vales kn

Classification | Main Forest is'orking Forest : }’é'ﬁt_lexj" .
. Road > Road Road
Year ; : ;
Y T SR S
1 year 1 e.1
2 year 2.3 7.8 e :7.":13 "
C dyear ) 26 |92 . Jans
4 year 3.8 | 160|120 0

_ - The forest road execution for the 1nitial year 15 scheduled to be _
'accomplished with mdel inffastructure. Additionall)'. execution of fceder:_

roads need not be aluays adhered to thc }ear ahead“ ﬁpening policy.

4.3 F(')‘r_e:;.t R!c‘_f:aci' Stiruc.t:ur'e.
'&'-'»3—1 RO{:-ldU.E.iy: ﬁiagfém: : : : : : , | ‘: 7
o Baagram LA 4 (I) thru 4 (3) i!lustrate the forest road width side
“ditch foria, and slope gradlent as toadway diagrams.
4 = 4 {1} Main lrores'l‘ Road -
total :n'idih

600 . .mllmg and.
e reclamalion w:dtb

L effective ‘_.vi'dm, ugper sider-—~— A
400 : diteh, mdtﬁ IOO C s

road shoulder width

1 oats

kel

‘H<10m 1: i o
H>lﬂm i

l; 3= 2 Porest Road Standa:ds

. 'fable 4o -3 describes the structural standards for forest roads other than
those indicated in the roadvay diagraa, ‘ |

— 16—



4— 4~ We_r'ki'né"P‘iiréslfiﬁoéd'
Sy T o . :

e ——————

'é.ko

) iﬁi@l width

effective width -

ditch

SN 74

Tupper’ side

‘cutting and
feclamation width

_w.id‘th

cutting and |
feclamation width

440 05

1der width-{~

H<10m “1:10
H>10m h: LS

o |

4 - 4:,_'(3) Feeder ‘R-t'ia‘:d_

5(. 0 | gT:Of,;li :'ﬁ;idt

il

L

© Cutting and

: reclamation

effective w

140
i

—n7--

. 100

sidth .
.00

idth

diteh width




Table 4 3 .
M——W‘WW”M .
'Main forest | Working Forest | Yarding
, Road - ' Road Road
Sl I s D R
Designed Speed 20 kn/h 10 kmfh# -
H-i.;:)il“'%'“m Curye 30m . 20m ldm .
Radius )
Safe Sjghrl oﬁm 20 20
DBistance o
Maxinun Longi- 7 102 a2t
tudinal Grade _ _ o
Particular Place 91 '_}21' 19%
Bed Height Sand ‘Sand . Sand |-
: I0cm © e - 10ch -
Banking Slope | Sodding | Sodding -
SR Work Work
Yoder drain ‘Corrugated "Corrugated Wooden
P . Pige Pipe ' pPrain

D g=h Fbrest Road Construction

The forest road CGnstruction described in the follouing is scgregated
into the earth—uors and- the road sufface work. The earth—uork volume is
minimal 2 4m3/ha vith only closed condu;ts to be considered for structures
and therefore is believed to be sinple at first glance. R

The sub;ect soil texture as explained in & 1-2 s clay. Therefore,

'although presents no probleas which hinder the execution while dry, the

: con51stency to support’ ‘the load becomes significantly reduced when the

" -molsture content becomes increased or uhen agltated presentiug various :
: problems for constructlon. o .

Therefore, the construction is suggested to he accomplishcd during the
dry season, ' ' S o . ' :
" The transportat{on distance of - tbe sand uhich is the: aaterlal for
. the Surface work is 80 - 100&@, ‘and trc transportatlon may becooe impossible

Additionally,

attention must be paid closely when laying the sand since the resultlng

“due to thé poor road conditions during the rafn season.

road nay become lnadequate as a (orest voad.

—- 118~



Thc following describes SOme polnts for thc construction 1R accordance
with the type of work or the work: specifications.

4L4;1  Bulldo?er hmp!oymont )

1he gencral prCcautions for bulldozcr cmplcymcnt are described in the
following.-;_ '

(l) Perform the work 'in staight lincs fn order to redice the soil

(2)

»

I,i[') .
L 'pOSSible.

(S)

_'dosing distancc to a minimum.

‘The forward movekent for digg!ng is to be accompiishcd slowly in

ofdcr Lé increasc the ‘sofl. volume to a maximum as well as the

The

The

' reverse movement is to be’ accoaplished repidly.'

bujjdgzer’ic tc be driven Qith:careJtakch tq mininize the

vertical dozer movement in'order to eveh‘thc digging'secticn}

digglng is to bc perforned on dcwnward grades as much as

Dlgging should be accomplished gradualiy wherée the dozer is filled

at the end instead of a full dozer (earth moving plate) from the
bcginning.-z ’

Y

':The
,lhe

Y

-_Qperate the bql!dogct with care taken to ptevent overlapping

FORR
: 1cavc thc clay in a heap. o

@

_The follouing are considerablc points for execution during the
-rain scason or on well moisture contalning clay after a rainfall.
S
()

Execute with care not. agitating the clay.
Prevent watcr frbm running in.

Draiﬁ water -as: 'fast as posslble. 

aCtual measures for thcse considerable points are describcd in

following'

Carry awiy the dozcd clay uithin the sare day, and dcn t

.|‘ ’-;—.::.

,Sprcad out and chn the surface of the clay brought into the
-banklng section uithin the sare day. :

'ir'brchQUSIyTgOpéHcccriépctg_wnﬁle}cccstanrly_cutting new

~ digging sections,

=19 -



) T
' .during execution uith over 8z cross sectional grades provided

)

(6)

(D

- (8)

Fay close attcntion for the. draiﬁagc of the banking scctions o

Clean and tidy up the clay spillcd on’ thé transpértation é.
Youte as well as the caly agitatcd by the bulldoyer movement..‘

Longltudinal and cross sectional grades must be provided
enough for drainage to the Cut{ing sectlon ‘where bul]dozef

uorks.

Cover thc scheduled baﬂking and cutting sectlons with

'uaterprODI sheets before rainning

Refrain. {rom producing mnltlple work sites for repeated

" banking on the identical spot. It is' suggested to spread

" with séveral days apart betweén the execution. Muldiple

overlay on 1dentical spots wlthln ‘the sate’ day must ‘bé

prcvented o c o ;
urthermore, mud nust constantly be cleaned off from the

bulldozer to prevent mechanical troubles as well as the

decrease 0[ aorking efficiency.

' fParticularly. the engine and the catetpillar mvst be cleaned

4-4-2 Road Surface-kofkiﬂxécbtiOn o

Soil reduces 1ts stréngth with m01sture content Houever, sand {s the

only Baterial whxch increases its strength with moisture c0ntent.

By addlng sand to’ liquidiges clay, it transforms from a plastic forn to

a SOlld body along with' zncrease in strength. '

Addltionally, the sand layer exhibits highly beneficial characteristics

- to unlform and reduce the disttihution oi the Yoad to the lower’ layer.

The fOllOHlng déscribes the points for spreading and levelling the sand

_ (l)_ Spread the sand with minimum track rut. Fill the rut Immediately

.Hlth sand

*(2) Upon spreadlng the sand lay burial prevention planks ﬁét to

‘_make Yot. After the a(orerenttoned are done, c0npact the sand

Cost rcduct;on should he considefed since the cost of the surface work

forms over S0% of the forest Toad cons{ructlon cost. ‘As one melhad, the :
improvement of roadbed by blending a mixtufe of cemént and” lime into clay
'may be considered. For example cogpact uith the soil and ‘the llxture-

~ 120 --



(approximatcly 102 of the soil weight) Such as ‘cement 1: limel, ccment
1: lime2, and cement i Hue3, ete.

d4 443 Dralnage Plpe Burlal Hork Fxccution

Since thc data of the precipltatiOn which is” the basis for determining
the dralnqge pipe diameter vas: inavailable as well as due to the feature of
the water movement cxhibited as explained ln é 1—2, ‘the 6OCm plpes in |
diameter was selected based on the survey data of the exlsting rOad - Tuin
pﬁrailet 60cm pipes ‘ate considered for swamps with large rates of Elow.

- !urthermore, thc cerrugated pipe was selected for the drainage pipe
considering the .case of - local procurement;

The following are some points for burying the corrugated pipes.

(1) The bed is to be excavated into an are forn to faeilltate the pipe

settlemcntad o

T2y Bank uith soil primarily uhen burying into partlcularly soft_
E":'spel:s.. Perforn bed excavation’ and bury the pipes after the
"'_banking soil is’ naturaily packed

{3 Parallel burlals are to be performed in the stréan uxth over 5m

width and water current.

 4-G-4 RorReSpecificet{ons,
4 ﬁ 4- 1 Farth Hork
;(1)—} {Design DrawingIBlueprint)

?(1) :The cutting and reclaeatlon width, total width and slope incline,
_ ete, are-to be in accordance with the road way - dlagram as guch as
_;;possible. Particularly, 1t is inportant to secure the total width
"mcluding the side’ditch width. |

'(?)__Referencing the longltudinal diagran wlth the finishlng stake
applied, it must be finished seoothly vheve it is free of -
:hinder{ng truck moverents evén when excessive cutting or inadequate
'banking occur.; Partlcularly, close attenlion shoeld be pald
_constantly to the balance between the cutting and banking in order
"to reaain no soil. '
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: (!) 2 (CUtting & Rcclamation)

)

@) ¥

Cutting and reclamation are to be performed within the area
designated on ‘the roadway diagfam. Additionally, shtubbery,

bamboo, and weed, ete. ust be removed out of the cutting and -

rcclanation area,

LI-urthemore, vegetation such ‘as shrubbery, bamboo, and trce crop,

etec. which hinder the traffic and road ¢0nservat{on must bc cut

and elimlnated even if the vegetation is not 1n the cutting aﬂd

reclamation area,

i;he following works are only to be conrenced upon completion of o

'cuttihg and reclamatiOn.

“f(l) -3 Leveling

F (1)

Leveling is ‘a term given to earth works performed in an area with :

continuous under 50cm cutting and banking. Ground covering

”ObjCCtS are dug out and renoVed at first, and irregularities are

:th@n banked and cut with their balance ta consideration to attain

S a smooth ‘well’ conforued flnish.

yOom
@

2)°

Y

' become reiaxéd‘than the figures indicated on the roadwor& d{agram :

Cultlng

The cutting work is to be petformed with care taken for drainage -

: to prevent rainwater accunulatlon on the digging section.

In the ‘event that the dlgging was excessive, finish smoothly ini

order to prevent sudden change ‘of the incline within a short span.

Pay close attén'l:idn to the slope fnciine 'so"‘h;af”l't‘ ‘dées "‘nd't .

‘as well as: finish its surface to be free ‘of excesslve 1rrégularities

©  and v1sually adceptable.

(1)~ 5 Eanklhg

W

The bed for embankment must be cleaned before bankiug.

Banking must be’ accomplished vhile providing oVer 81 crch sectional'
fnéline to facilitate uater dtainage since the banking m1terial |

i is the cut-Out clay, -
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(3

, -It is suggested to consider covering the enbankwent with vinyl

“:shcete, etc. during the rain season or excessive rainfall perlods.

L (4) Compacting thc embankment slope qur[ape is to be accomplished when

the moisture conteat is suitablc for huch operation.
(- 6 Sodding
_(1) ”Sod growing near the jork~slte is to be used for the éodding work

_1'(2)-:0n the Sﬂﬁdiﬂg work, sods are ‘dyed on packed slopz surface at

"f!rst. Thea they are strongly tamped wilh a tamping plank closely

‘on the surface. After this is done, covering sofl is spcred on
5'the sod surface uniformly and is once again tamppd with a tamping
plank. rinally, 'sods are secured with over four securnng piles

‘per s0d, shect in order- to prevent falling off
f:‘(l) 1 Sidc Dltch

-;(1)” The side ditch form 15 to be accordance uxth the,roadaorx diagraph.
;Howcver, side dltchcs reed not be prov1ded for places where extra

qpacing is needed (or vehicle sxdinglturnout, etc.

(if:iDrainage holes are to be considcrcd for the side ditch to prevent

»fthc water [tom flo:lng over 50a.

() ‘The,éﬁdtéf’thé‘side ditch i5 to guide the water into the matural
.grbund‘in;qrdér to prevent direct water current on the pagt the

: cmbankﬁenc; and the water fron stagnation.

ﬁ¥h?ﬁ;2_ Road Surface Work
@1
.The uatcrial fox the toad surface vor& is to be sand or unscreened fine
'? =gravel uith large sand content. Add;tionally the layer thickness is

"to be average 30€a for thL nursexy access road and average 20ca for

the main f0rest road.

(2) 2

3§ Pfevent rut formalion when laying and spreading the sand, “ete. as uwuch
as’ possible as wcll as spread into the designed base width upon leveling .
'-;he_surface 1rrcgularitics. ' '
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4-4

(@-3

Constantly consider the dratnage of ihe road surface fn °“‘°“ to

preclude softening: by ‘the moisture-* ic is desirable to’ 1ay and spread '

the surface material during dry periods as much as possible.- e

(@)

The layer thickness déscribed 1s the tﬁikknbsé'ﬁéfpfé cOmpaéiiOnf"

(2-5

Rutsfforgéd on the consirqétﬁon_must ﬁé'immediétely”filled with' sand,
3 Dra;nage Pnpe Burial Work

(3) -1 Execution

=(l) Upon confirming and determining the position, direetion, and

incline in accordance ‘with the blueprint and survcy pit, excavate
the bed in conformauce with the arc of the pipe as much as possibleg
Addxtionally closely execute to- prevent the pipe from ununiformed

,sinklng down.r

(D) Reflll the plpes uithout inpacts and eccentrié load. The sides of

- the pipe must ‘always be tefilled to an. identical heéight and the ;
thickness of a4 single’ la)er is to be ab0ut 30cm. Furthermore,

these layers Eust’ be promptly compacted 1nd1vidually by the layer.

(. Shrubhery roots and bamboo t00ts,_etc. o the pipe laylng position

. Bust he venoved, and the bed rust be escavated evenly.‘r

(3)—2' Cortugated Pipe‘

) Rasbers must bé set for the corrugated pipe Securlng bolté. L

1 .‘:(2) The center of the plpe must 5& set slightly taised (1[100 6( the .

5p1pe length is the limit) since the Settlement due to consblidation

' is wore evident in the center ‘of bénking section than in the

'iedges.

,(3)' The assenbly of the pipe is to be aCCOBpliShed as designated by

thightening the. bolts trom the iaside._ Purthernorc the’ 1éose
bolts must be tightened just- before refllling. '
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'4 5 Actual Dcsign

Thc actual design accomplished 1s for 1 SOOm of main forest road, -

' 875m of HOrking forest ‘road, and 820n of nursery branch road (34m of the
road 15 the original point access load)

The f°11°“1“8 1ists the resultant ftems and are annexed to the end of
this papers.

. d){ﬁain'fqrest roéd
| . 'Plane
Profile
Strdctureslblane
Rpadvay'diagfaph
j(j *orkiné_fores£-rdad _
| o Plaﬁé
'Prdfile
Stfﬂ&turesipléne
 Ro§dway-diégfaph
'Apbréaéh
 ‘ _tj:Hurse}&‘foad | |
. o " Plane
ApprOach.

@ Quantity‘reckoner
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o b 5~ 1 hodel 1nfrastructure

700m of rafn forest road 3“d 820 of nursery road are' to. be"maac
- in modal infrastructure, 1he itens a¥e’ considered for the model infta-

stracture integration as follows.'

(l)E harth aorks are generally indlcated with the earth volume (m’).
' However, due to' the earth-work volume being minimal as well as the
soxlproperty single’ type ii this c¢ase, it has been decided to
: express with the total 1ength of 'the road since the earth—uork
volume is almost constant eVen with center 1ine or longitudinal

grade variation.

'(2)‘.korks to finlsh up the cutting slope surface and the banking are

included in the earth uork

{3) The thickness and quantlty of the sand on: the road cannot be checked
at the compleétion’ (final)- 1nspection, and therefore is expressed P
with the length of the road since the réad surfaCe sand is mixed
and united with the roadbed sofl.

(4) Temporary drain ditch approxiﬁately lﬂm long are needed for every
30m earth work length E ‘ o o

(5) Deéigoation‘of 3“5011 bénk and a'butro#ipif are Béllééedito;be.
unnecessary since the balance between ‘the cutting and banking
work was constantly’ con51dered throughout the consttuttibn‘ N
‘However uncmployable agitated soil are to be discarded in a Qoil
bank selected as close as possible beyond thé road area in a runi

. off free level ground etc.



(6) A single corrugated pipe Scction is 5101m long, with dem or 2%

_ “design,

difference per neter. Howcuer it 1s expressed in meters in thc

4—6  fn§pééti0n25f'?6ic§t Road Works

i

Although the supervlsion ‘of forest road works include various 1nspection,

only thc Iinal lnspcction is explaincd below,

(1)

It is also neccssary to conflrm uhether construction management

It is nccessary to ‘be acquainted ulth the contents of the contract

zispecifications, principles of design and estimation, 35 well as the

'existencc and contents of any modifications applied to the work
o during the ekecution prior €6 the inspection,

(progress schedule, inltial survey, daily work reports), quallty

:(cOnstruction quality) control (completion survey, as built

Qdiagrams, quantity calculations} as well as photographic record

'i'kecplng are being performed

z f(3)'TThé ¢enter l!ne inspection is to be perforned by comparison with

'the piece plan with' the folléwing procedures.

(1) Several posltions Buskt be checked for an 1P position with a

tolerance of : + gne degree within:the angle 0f intersection and

a clearance betuecn the 1P uxth;n 1o,

S The distance bétween the survey points must be checked every

lGOm and. thé tolcrance must be within * 10ca.

(hi) Several BC HC, and EC positions axe. to be cthecked for a

v

=(4)

(5)

tolerance of within k4 lﬂcm.

Thc profile gradlent is to be checked by COmpatlSOR ‘with the piece

*‘prafile plan ‘At moxe - than one point betueen every BM. 7he tolerance
" for lhe BM height zust be uithin t Scu for every 500am. Howaver,

‘the tolerance for the executinn base plane is not Specifled.

e’ thd width eust be visually checked at several poiunts for

'1ﬁnartouness between the 1Ps to confirm whether the designated road

width is attataed,
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(6) ‘lhe thickness of the road surface is to be 1ns§ebtcd'§y the actual
| measurement or by the number of trucks which transported the

surface material.

Ee)) " The drainage pipe (corrugated pipe) is to be checked at every
| point for a length and tolerance under *SZ. Additionally, ;
confirm uhether the total lcngth is attained in accordance with

the design.

(8) The slope length and gradient of the’ cutting and banking is not
checked : .

:(9) The side ditches must be checked for their sitting and dralnage:.
: abilities. The inlet condltions nust be checked for stagnated

water.

4;? Haintenance and Repair of the Fbrest Road

:'It is assured ‘that the slope sllde probability is minimal since the
:'slope length of the cuttlng and banking are usualiy under 3 meters.' Slopes',
tend to sllp out instead of sllding during dally ralnfall over ZOOmm. .
Howeéver, such land slippage is mlnxmal 1n magnitude and is considered to
be free from blocking the passage. Therefore, the fallen soil can be

| nually ‘vremoved within a relatlvely short perlod of tice,

The side dntches are free of erosion by the run*off current ‘due to

: 'thelr clay soxl nature. However, zud, dust, ‘ete, which accunulate’ wlthin

the 31de drtrh and obstruct the run—off current rust be reroved at' an early .
stage in order ‘to ealntaln its drainage characteristics.' L

Although the road paveuent is compoSed of packed sand and clay at
corpletion, s sone doubts exists about 1ts suppOrtability against pavezent
stide and Five load. Th%refore, the EOSt isportant élezent for maintemance
and repalr of the forest road is.to attaln a ‘stable 5urface condition.'

The follosing are required conditlons for the repair of the forest road

' (1)_ Small grain ballast is to be spread on steep inclines and low
| bear:ng power areas during the dry season by a duep truck. “The

‘ voluue of thls ballast is to be between 0.1 malh to 0.2 » 3,
Pay close attention to the road surface conditions to prevent‘

froms spreading the ballast vith a constant thickness.;
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(2) ?111 rute and’ mud immediately uhen they are formed. Refrain from

_uslng large grain ballast or boulders when f1lling the aforcment foned.

":(3),_ lase several ten cubic méters of sand every 300 weters along the
main fotcst road in order to haul and’ manually spread it with

. ;whcel barrovs ok carts whcn nccessaty. This is particulariy
important Lot the maintenance and repair during the raining

- seasoﬁ when the forest road is frcquently used.

4— Eorest Road Signs, Etc. '

Road signs (Spéed limits,:etc ), as well as safety devices such as
'curved mirrofs and guard ropes, etc. are not necessary as long as the speed
‘='1imit is resttitted and- stringently enforced at abovt’ 10 kofh over the

dcsigded Spced, since the majority of the traffic is comprised of sualler
' vehicles.5-;' . o ' _ : : |
CAn toa& map signboard indicating tbe autliae’ of the forest road is to:
be prévided HE the’ start ‘of the fofestrbad.. Additlonally, guide signs '
:indicating the destination and the plantations are to be prov1ded at every
voad junétibn. E '

Flg- !‘| S (1) and fi 5= (‘2) illustrate examples’ of sxgnbeards.

Fzg. 4 5_51) | ngnhoard of the start

90 GJ—"“ﬁFf*‘f‘*‘”;‘T
_ Mane of Fbrest Road : :
Cogiate ‘
'fLength SR 700 = o 60 cm

g Constructmn nxie 1980
Hawe of F.R. Superv1sor

7 :F1g. 4 5 (2) : Slgnboard

P nerkusn

!ear 1930 ppecies PR AR
COmpartment1 ‘Kumter of ‘trees |12, 500

Area 5 ha Preparation of:

Jocm
s0il for plantlnn ‘uanual i

”5$£aft-of o
. Forest Road

Coapartﬁent

-‘%1'29—*_”



8

5. Systenm of ?orostlFireg?rotectiop

v

5-+1 Prlnciples

Forest fire protectlon includers both prevention and extlnguish{ng of

'forest fires. Forest fires aré not generated when the prevention syslem

is fully utilized Therefore, the following are ' the possible eauscs - of

forest fire ‘that are to be considered for’ fire' preventidn of ‘the -

i experiwental plantation.

(t) Burning for shlfting cultlvation
(i) Burning for grazing
() Burning for huntlng

Aside [rom the above, iire oceurance due to (iv) camp fires and (v)

_eigarettés by workers entering the experimental plantation area during the

‘ projeet is expected Fire generation from within the experlnental

plantation area by reasons (i), (ii), and (iii) ls highly unlikely since

Tthe plantation is located in national forest uhere burning for such causes

is prohlbltod. How eVer,;the chances . of the fire Spreading to the

:'experrcental p]antation from beyond the boundary is hzghly probable.
.Additlonally, the risk’ of flre generatron from, within the experlmental

:plantation by the ‘caEp fires and c1garettes of. personnel entering the o

: periueter can only be prevented through thorough education.

Therefore, it is necessary to provrde fire protection belts around the

‘experinental plantatlon to prevent the spreading of fire from beyond the

perlueter. Addltlonally, fire protection belts are also to be provided

_ wlthln the experinental plantatlon to preclude the fire fron spreading as

uell as for noremal working paths and evacuation routes in the event of fire.

The ground of the flre proteetion belt is to be covered with low

:'growing piants such as Dieitaria coopressus or Pueraria phaqeloides uhicb

toE fire protectiOn belt vlth trees on the ban?s.'

grow into 2 pat forn after removing the: ilanﬂablc Alang—Alang. These
lants not only provzde fire resistance but also protect the ground from
érosion., : ' ' '
Additionally, reeove the alang alang from the banks and cover  thea
vlth cover plants for fire protection belts which c0uprise rivers and
SWamps. The exnsting forests are td be used for the afore:entloned types

.

Furthereore, lookout towers are to be constructed and patrols are

fto be 'done efther by walklng or by driving with particular attention
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giveﬁ;id'fﬁeJSPféadihg of fiféffrdm beyond the periucter,
.jSTé »ayout o( the Fire Protcctlon Belt

Firc protcction helts are to be provided along the main forest road
working forcst road fccder road experimcntal p!antatlon block boundary,
-:and thc perireter of thc experinenlal plantation._
| 1he fire protection belt along the mafn . forest road must be 30 geters
lwlde including the pavemcnt on each sidc ‘and 20 meters wldc including the
'pavement along the working and feedcr ‘forest roads. Addztlonally, the

ﬁwidtb at - the boundaries of the three experimental plantat1on blocks as
: ‘ucll as around the perimeter of the cxperimental plantation area rust be
20 meters. _ N
: The overall eXperlmental plantatlon area can be covered by ptovlding
'four 100kout tdwcrs at tbe 0 Ska, 2. Skm, 4, 5km, 'and 7. ka polnts aléng the

main toad, since the genérai topography of subject terraln is undulatnng

and is {ree of drastic elevation variations.  The 1ookout to;ers d“d f1re

J:prot9ction belts are to be provided in the 1ocations indlcated in Pluﬁ——l

: S 3 Other Prov131ons Relevant for Fire Protection

Telephone 1ines are to be prevlded betueen the loukout touers,
 plantatl6n field office and administration offlce for rapid coamunlcatxon
Aa” tﬂe cvent o{ fire.f' Additionally, the patrolncn who are- patrolllng the
: piantatlon are to prbvided uith walkle talkies for commnaication.

The actual fire extinguishxng is: to be acconplished by renovnng the
: combustible materials and” Spreadlng water as well as fire ext:nguxshlng

é agents on the terra{n.L hanual gunp ‘corts, sand, steel rakes, and fire
:_extinguishing agcuts afe to be raintained in the' lookout toxer. Further—
.morc, wats reservoirs fér fire extinguishlng purpOSes ate 10 be provided
as éiose as posslble to ‘the forest road c0ﬁsidet1ng the 1ean water'
conditiOn duriug the dry seaSOﬁ.

1he follouing Iist shous the necessar)}equipcents'fot fire protection:

_ Hotorcycle (for patrol and conﬁunication)
: Tnpezoldl Shaped Rater Tank

Fire Exlinguishing Punp .

Portable Tank with Hanual Pump

Fire' Extingulsher
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afety Hats
' Flrc PrOtection Set
Spe¢ial Stegl Rake
Clb{h‘BUCRei_
-Qaikfé;Téikié:
Siren
Bindchlars
iéafé;y'Sﬁogs
Others ;

© 5-4 Destgn of Lookout Towexs

The suitable height of the lookout tover is assumed to be 15 meters

‘ uPon observation of the exlsting local towers. Design Procedures:

(l) To determlne a. individual pancl heights fn accordance with' the
expcrinent values as illustratcd in Dlagram 4-7-(1) after the

-deteralnation of the total height.
(2)7 To computé‘lhe-ﬁeight énd wind force of the lookout tower.

(1) Lookoht Tower Weight

‘a) | Dead weight i 2,832.1kg
;b) Ladder, Handrail, etc.: 300kg (Estimate)
~ ©) Personnecl Weight :  '350kg (70kg/person x 5)
Total - 3,482.1kg

(1t) Wind Force
:E The sall area is:le tfmes of the actual area and the wind force of
" the lookout tower is 290 kg{m2 since the wind receiving'area is_

actually larger including the laddérs. ete.
' Pan¢1 ' . .
The sail area of the top is'cétinated to be 1/4 of the overall
3sail aroa._ '
2.5 x 2.0 x 1/4 x 1. 3 & 290 = 412

. Panel 2
(3 0 x 0 965 + 0 05 x 2. 9) x 1.3 x 290 = 129
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:?anéltj
(2.0

o

0.065 + 0,05 % 4.6) x 1.3 x 290' = 136
L (2.5'% 0.07 3,7 x 0,05 1.3 % 0,06) x 1.3 x 290 =166
Panel 5 | B PR AT
(2.5 x°0.07 % 5.3 x 0.06 + 1.5 x 0.045) x 1.3 x 290 = 212
' Panel 6 S R T T P
C(3.0 X 01075 + 6.1 % 0.06 + 1.7 x 0.06) x 1.3 % 290 = 262
Panel 7 | . o o
(3.0 x 0 015 +'1 8 x 0 06 + 3. S * O 05 + &.3 x 0 0&5) 26&

' The wind force descrihed in_ . Fis 4 7= (l) is for one leg and

‘therefore becones 112 of the calcu]ated valueh

_ (3) Gompute the uind force stress using of F|g 4 ? (2)¢;.3_
"3Tab1e 44 1ists the stress calculatlon tabie for the steel ueight and'
 the steel wind area : ' . . o _
' Stress lﬁﬂ'of“ o ?iz 4- 7 (2) B- 1 is listed in colunn 1 aﬁd the f i
G—Il 1600 stress is lxsted in column 9. : P i

(4) Calculate the safety factors of the structural material by the

‘ able Fot the selection of the materlal

{3) It is llSted in the lookout tower material list (Table 4 5) whea .

the materlal is calcuiatéd from: ‘the Lookout tower blue print attached at "

the ‘end of this manual._

(&) 'Chéckgt_hé foundation for safety. -
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Table 5 — 4 Stress Cal¢ulation Tablc

Stress Sl ‘ Ma(enal Selection

Sign  f—ganay T‘;gs,' _r_;,_______f__“_,;._j_ﬁ-,f [~
D ) A e P P e
=] - 83 ] ase 233 1 63 X463 X 6 | 250 -_w‘é‘; : J.uo ‘532
§ s 138 100 538 —E?s X §5 X' ‘67 200 'l"qz‘] 3440 ] 658
B s [vss ] edo} s23| Loes x esx s Vzoal iz ﬁ?’s:i? R
5 7 | 2ss i s06f arss| L 70:x 70 x & 250 | 164 | 2860 _74—?
Al o | dss | 220 | 6.6:&? Li70 X 10 X Ti; T “g;;_o_ —#m
E[ 1v | eos | 00} s206] L 75 x 15 <ol "1'5__6' " 92| sade| 103
2 13 | 795 reze ﬁz.s'ig_. LTS x 15 x 6 | 150 Fﬁ?f 8890 | 340
-z 90| 190 1,50 x 50 x ¢ ,'ILG':'Q" 148} reso | sse
BE S T vre [ ire] Wsex so x4 | w60 148 ) 1680 e33
Bl s- | 1 wee| use| 1se X 50 x4 | 160 | 148 | 1680 ] 81
2] 2-s [_‘ I 230 *—2“_35 TLoso % so x 4| 200] 181 ) 1090 Ty
R 260 | 200 L so x 60 x 5 210 :6:#‘2_@? _Tz-:—;
@ 11-32 320 |- azel b aoAx sofx 3 zy_iﬁ' 182§ 1660 '-'5.19
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Lookout Tower Material List
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(i) ”Agéfnst_cbmpreéSion

PR s 5
-2

SA®s
ez __(1)

"%‘I-Q

Khere; q': Compression of the Ground.
¥ : Safety Factor
C: Compression from the lookout Tower Top ‘

;-“3: -Height ‘of the Soil lnrediately abOVe the Foundatiou Ploor
A Poundation Base Area

From Equation (l)

Lk B
SR N ST (2)
F
: O m . 2_:
A=1.0"x1.0= I.Om
G = 0 ?4 x 2. ﬁ 1. ?Bt

s—uoxlox?ofon)xl5—j1439t-

c- f';‘?,_»,z"_l:_‘l - ;;73 - 1.89 = 16133t

Théreque,'it'is:satiéf#étory since it withstands _'

the aforerentioned compression.

(ii) ' Against theé Lifting Force

x" (Ve;;_Vc’).f'G?>‘
; F ‘ =

' Héreby:_ 1z _Llfting force from the top ‘of the’ !Ooxout waer (t)
r': fConstant soil value gubic unit weight -—f%f—— 1.5 tlm
. Ves Beleﬁéd

.Ye = p =(1‘321 ZBD" taﬁ '9+ %Dlz t.-.anzlf-)_‘) gvﬁ.l3j‘2.i :

9 Effective Aﬂgle of ‘the Scil Resisting the Li{ting Force o
200 : . H .
Ve 3 Cubic Vbluhe of the Subsurfate Foundation Body (m )

1.5 (6 32 - 0 ?4) + l 78 10 IS
2 _ .2

= 5 o7t
Théfefor, ‘it ‘withstands ‘_the: iifofeiaéni.iohizd‘ lirtmg force,
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5 6. Hatefials and Hachines Required for the Project

_ Oue of thc purposcs “of this expcrimcnta} piantatton project 18 to
_eqtqblish @ mechanizcd plantation systen. Pechani?ation should be planned
-‘not only in' the planting work but also in the nursing work. '

7 Varlous machincs which witl be introduced fn the various works of

plantation,'nursery and forest road construction are shown below.

: (i) 'Hatcrihls and ma§h;neé”fot"plantét{on

' Machines e T

Use

thcl ttactor (?5 PS) Traction, power saurce

(Attachment) . o i
:5P109 R R Cuifiﬁqting;work.'
- Sub soiler (Q%E;QGE;M- Deep éultivaiing w&fﬁngﬂiﬁ—ﬂm“_Mﬁ—g%A
quﬁ;rrpw . _—JA_T*Ff Soil ‘erushing work _
g Rétgf§ EIQSﬁet' Clearing.for land p;;;;;;zlon T

Clearing for weeding

: Rotaty cuttct

T B Clcaring for ]and preparation
-'ﬂaméef.FQ‘fF moxre Clearing fox weeding

' Crawler tractor'L ‘ ‘Installatxon of Eachlnes,

. Construction and repair of forest roads
'(Attachment) ;
'Pot planter L SI.Plahting of poted seedlings
; Auger ¢ . Hole making for planting (cultivation)
[Halér' SR s ‘ Hole nbking”fqr planting:
: o Hole making for fertilizing
M__——_Mm'
¥ ?qrt{l?iing Qa;bihe . Fettilizing o
' B}dsh cﬁttcf : '; Clearing for land preparation
Coom for weeding . :
5.&6@16'35§ * ) '.' : 'ﬂléaring fdrjléﬁd preparation‘_ N
Fork lift - ,:1' ' Unloadlng of containers of seedlings
Ttailer S Transportation of seedlings
Ttlltk (4 5 ton ‘Hith o w :
Rinch) | : : f R

———




Matorials and Machines for Nursery

(11) f
' P - =
Hacﬁiﬁe' Use
‘Bumﬁed;ﬂotdr car ffasﬁbrtétioﬁtdf‘éQil

flat'$ody'truck.:. !
(4.5 ton, with winch)

_Transportation of materials.

Wﬁéel.trathI Tract1én, power source
(Attachment) L
 Trailer Transportation of seedling
'_Shovel Transportation of sofl,
' Producti?n of farmyard ranoure
épiayér 'Hediéal:Spray
Fork-lift . Tfaﬁéhbttatibqiof seedling wlthfcoﬁtaihéfs?
' Soil burning machine | Seil disinfection §
i Belt conveyor " -
f Rollerfconveyor iTréﬁspdttétibnzoflpéiéd>ééédling':

Watering equipzent

Set of sprinklers,

‘punp, reservoir,
. -. geherator étc..:

wate;iné in nursery

Refrigerator -

Sfdrégefﬁffseeds

Concrete mixer

Trencher F\cavation of drainage canals,- i
' Excavation of canals- for water supply
and drain pipes
Pack ho : 'COnsltuctién Of reservolr :
(Attachzent of |
angle 'dozer)
Rarsrer ‘Fixaqidn'df:nufséfy bed' :

ConstructiOn of nursery, ,

3‘Cnderwa§er punp

Conslruction of drainage canals-'

Rater'pumpipg
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(iii) Materials and Hachines for the ConstructiOn of Forcst Roads

B [.. . R _

o Hachlnsﬁ

Angle doyer (15 ton)
with ripper

'Hoidr'grsdér

e voltor

"shq%él'dézéfi

fDumped ‘mOLOY car

(4.5 ton)

.- Truck ;
(4 5 ton, with crase)

Use

Construction and repair of forest roads,
preparation of nursery,

preparation of facility site.

Stablization, naintenance and control of
road surface, Preparation of field

Pressing, maintenance aod control of
road surface

‘Cosstrhétion:énd repair of rdads

Constructlon and repair of forest roads

Transpbrtatioﬁ of ﬁateriais

: cssagat@a* plpe

ﬁraih facili£y _

i(i§) ;deerfRséstarj'Hsshines

Hé@hiné

-_USe

“FIIQ:PUEP

Prevention of forest fire

_zFire extinguishing o
Qequipment P

EEqﬁipﬁénE:fér metero-
1ogic51jobseroation

'Shrﬁey and investigation

‘A set of surveying
instruments

.Radio communication g
=cqulpment

(Péoject head office~'
" project office- plantlon
flield office) :

b

Comauﬁ[cation of office work

Hirc corn uniéatibﬁ
equiptient . | s

| (Projéct head office~-
. préoject office look

Alarn for forest fire,
Emevrgency comaunication

“out tower)
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: Machine

Soil:analysis -
equipment |
foﬁde-machiﬁeé'suéh f
- as duplicator etc,’

L

. sukvey'aﬁdginiesfigéfioﬁ

Use

Offi¢e work and fnvéstigation

GCeneratar

B
Tools for the
repair of mwachines

- Machine parts.
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