_ _ Valley in thxs distriet havc many tribitaries (over ‘160 tributaries in -2, 805 acres
"(1,135 ‘ha.)} -and -as the length of the stream in the basin for the culverts of the forest road is
short; it is considered proper to de51gn a water ﬂow section for 10 minutes’ rainfall. If the ratio -
- of 10 minutes rainfall to 60 minutes. rainfall is 3, demgned rainfall = 47 x 3 = 150 mm/h in

conversion of 60 mmutcs is estuna.ted (150 mm/h - 6”/}1) : :

. (4)- 'Geol()gy. and Tppographic Feature__

'lhe base rock rear thc Chaungtha forest is composed of shale (shale mudstoné

and silt storic) .and some sand stone, The top of the base rock is the soil horizon which seems a

latetized hotizon and 30 - 100 £t (10 -'30 m)-thick." This surface soil hotizon is eroded by much -

of the rainfatl and many valleys are intricately branched’ liké trees, These valleys develop to form

close ridges and the slope of hill is an upward 1 type and between the valleys, flat r1dges are linked

together liké a line. As it is close to the Bengal Bay, the altitude of valley is 30"~ 100 ft (10 -
30 m} and the altitude of the ridges 130~ 400 ft (40 -120 m) (See map of creek'system.)

| '3—1 -3 General Standards
(‘l) Clasmﬁcat:on of Forest Road and Feedet Road

Forest road plannmg has close’ Lelatlon with forest a area and cut volume Forest road
should be proper in‘its standards and structure depending’ upon the obJectwe of use.

o Forest road a_r_ld__fée'der road in the model operation forest shall be classified and:
planned as: o o ' o

Main fores_t road '
Branch forest road
- Feeder road

{See Table 3-2.)-

(2) :Stéﬁdards and Structure of Forest Road and Feeder Road

. While there are few rocks to cause any problems for. the construction of the forest”
. -road in this model operation. forest, and cutting by bulldozeris easy, the road surfaceis muddy
in the rainy season. If the road is going to be used in rainy season, a lot of ballast is required and
the road must be constructed as to provide drains f01 road surface maintenance of side gutter
Cand dram for cross section by ditches.

Cons1der1ng the costs of construction and mainténance and control, the followmg
structure and standards seem to be reasonable.
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“Table _3-2

Division of Road and Its Utility
T . Main Forest Rdnd Br'z_ihch'l'f'(_')rést-Rda&' ~ Feeder Road ]
Covering over 500 ac -0 A X
Farest eire_a — T ) : B
500 - 50 ac — e A
under 50 ac - “‘ O ,
Usable year -~ | over 10 year o X X
‘ 10'_—7'._3}(6;'11‘. A O % _
ander 5 year - s Q
Puréose Ménngemcnt planting - O . A . X
- General traffic O. A X
Lo:ng di:st?nce | O | X X
log transportation o :
Short dist '
hort dis ance. o o o
log transportation R
Yarding (O O O
Transportati f material '
| ranspor lcinomaer_as o o o
for construction _ :
‘Structure for all season and lﬁng'use= R I O X X
for all s'easo..n-and _shﬁr_t use Sl : = . O ¥
for clry: season only = - O
b -

Remarks: O ....... fir -+

A ... sometimes fit
KXo unfit

— e UNCOMMon
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1. .Transi't_ion length is 17 fe {5m) a6 standard. ..

2. Widening is spread inside curve,

Widening at Curve




314 Location of Rou,te:‘a'nd'i_ts Idea -

(1) _ Idea Of Route Plannmg

: As stated in 3 1 2 natural condmon whllc this d15tr1ct is under the unfavorable.
~ condition of havmg a lot of concentrated rainfall, closely situated valleys and erodible soil which:
are’ demerits for mamtenance and - control, it has some favorable - conditions conicerning, the
- constraction. of a road in'so far as that topography is moderate, there is 16 hard rock and little
“rain in the dry season. When the new forest road is constructed c01151derat1ous are to be paid
to the followmg pomts '

Select the route where the structures hke dxtches are com paratlvely less
: Unreqsomble longltudmal slope is not demrable

_ Although the dlstance is more ‘or- less longer if the cost of mamtenance and ‘manage-
ment is cons1dered thls would be better in most cases
Route plénnihg._éf foi’ést roa’d by 't_ea(_:h' séct’ion is as follows:

Mam I'orest Road: - : : e :
At the locatxcm of main hne of forest management the main forest road is to
be set up along the rldges whmh are located between the branching valleys.

qunch Forest Road :
" Going ahead one year of the annual cuttmg, construction of branch forest
road is planned x
The interval of branch forest. road is 0 31 mlles (300 meters) for the longest
yarding distance. Location of route, as'in the case of main forest road, is set
* up avoiding valleys as much as possible.- It is-planned that the branch forest
" road goes down - from the main forest road along the branch ridge to- the
' valley where collectlon of logs is convement

Peeder Road
' The foeder road serves as a sub51d1ary to main forest road and branch forest
road and is constructed according to the progress of cutting Gperation.  Con-
structlon of feeder road by bulldozer in dry season is not dIfﬁcult '

{2) Ov_'erall Plan of _Forest ROad. . :

‘Based on (1) of preceding section, the forest road plan in model operation forest is
shown attached map. ' o oo . o

Annual glan of comstruiction is shown in Table 3-3.



Table 3-3 Forest Road Plan

15.2.

Route No. ' | Mile Kin Egi:;:ﬁ:r}::r:lgh | ]:foci;(::ssct?uﬁ:n
Main line nccesroad | @y | @) a2 1978
: . outside forest R o L _ S
 Access road 0.2 03 4 1978,
o 2.1, 4.3 24,25 RN
2. 17| 27 ©25,97,26 99 ]
o 08 | 13- S © 1980
'3 22 35 ig5,08 1980
4 14 |23 25,26 1980
Total ez | @6 o
9.0 14.4
Branch line | 1 01 02 - 24 1979
| 2 0.3 05 - 2. 1979
3 0d | 06 o 1679
4 04 0.6 % 1979
5 05 0.8 25 d 1980
6 04 0.7 . 25 1980
2 06| o 1.0 25,28 1980
8 o7 | aa 25, 28 1981
9 04 1 06 28 1981
10 0.5 0.8 27 1981
1 06 1.0 25,26 1981
12 05 0.8 26 1981
13 0.5 08 | 2 1981
14 3 04 2% - 1981
Total 6.2 99 |
Total (2.2) _ 2(2.’2) “.{- ') forest road outside forest

Road density in forest:

24,300 mf1,135 ha = 21.4 m/ha
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.(3) 'Importatif Matters for Settin'g' Up' Route

_ The topoglaphmal map of scale 1/63,360 is avaﬂable but as it is too small in scale
the map is enlarged to 1,’10 000 for this survey

_ There is no, dlstmct structure or 'utlcle as a target in the topography and s1m11ar
: topocrr'tplnes are linked. In the Jungle undergrowth is so ‘dense that'the’ range of vision is qu1te ‘
short and we should be careful not to m1sunderstand the f1eld condmons

When ‘we undertook tlle field survey, we eonfirmed the location w1tll the topo-
glaplly map; magnet and altlmeter and ‘we did bush cuttlng We used hand level for cutting to
know the altitude of the points where the forest road is going to pass. We proceeded along the
slope assuming the longltudmal slope accordmg to the followmg mannet:

Expectmg longltudmal slope : : :
= Altitude of location of target - Altltude of present locatlon

-Horizontal distance X 100%

< Steepest slope to regulate

As it is rare to find out'an 1deal route by one cuttmg, it is done as many time as the
case deinands. '

3-1-5 Important Matters for the Work
‘The fundamental matters on design and work are as follows:
(1) Survey for Construction Work

For the construction work based on the design map, center marking pile is the
standard of implementation of the work and it should not be lost.

Prior to the'stal't of the work by bulldozer, the following survey is done:

() Settmg up p of index point ofI P plle
(i) * Setting up of bench mark
(i) Setting up of finishing stake

(2) 'Sett"ing up of I_ndex P_oint of lnter'seCt_io'n. Point

(i) - 'Index pomts are set up to clanfy the location of intersection point
(ii) - The line to connect 1ndex point is called index line. The index line has two or
~°_ more directions.
* (iii) ~ The ‘index line has three or more 1ndex point piles and the posmon on the
: index Tiine is- made clear by nailing the head of pile, :
(iv} - The direction angle of index line and distance between index pomts are stated
in the field note. :
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Exﬁmple of Ihde_x Line of P.1:Pile (IP 26) ..

; IPNo. 28, .. . ..
LBC o BGo Lt

. Scale' = 111,000

ST CURVE LIST.
. Magnetic North- RN et
: © Unit: meter

.‘.IPNO'. FI 1 T B ?6 o '.2_7. ‘ 28

CCAngle -] 961007 [ 2107300 | 969%-000 | 3005307
: LA, I 507407 582300 | . 31%30°
TR . ol 3000 8000 50.0
T ~ 4o ] 1680 | 1410
SSL L T T A [T A 1,95 |
C.L. ) e 2650 | 308 ] 275
B.C.- : . 2,035.4 2,084.3 12,1499
M.Cco . 2,048.6 : 120996 | 2163.6

B o 120619 {21149 ] 2a714
SDs o p 8137 [ 7534 | 659
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(3) Settmg up of Bench Mark

(i) . Bench mark is surveylng pomt whlch is the standard of hclght mdlcated in the
EANS deslgn map. S
(3i)  In general, bench mark is set up at the mtexval of 0. 13 = 0 19 mlle (200 !
L300 meters). - ' ' : ﬂ
- (i) Backsight (BS) and fo'rééight (F.S) of Turning p'oint ﬁ(T.P.) and Grou"nd_
. height (G.H.)are read by staff up to millimeter. (See the below) B

ko
e s mm————

- Standing tree

Mail

[ | 1
P i
[ LR
[ ' -,
1 1. 1 ¥ -
[0 i
e b Y
[N St
RN i
g F

T4+ FTPTTTTIRTPTSFeTYs b T

_S_ettiné up of bench mark

£l Degrée mark on staff

. é Staff

{iv) . Example of statement: of field’ noté of 1eve]hng and how to determine the
' helcrht of bench mark is shown in the following. table
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(when height of BM, is dctermmed from known hclght BM )

Example of Indxcatxon of Bench M‘lt‘k

1

Statioﬁ_ B.S, JES GH ‘Nété s
. T m m m . -;._m_ . SRR
BM, . 3.261 13.261 S o10000 | 10,000 of GHL of BM; is known value:
No. 1 RS TS atar s ' k
No. 1+15.5 _ _ 221, 11.05
(TR Mo 2 A144 14363 Coaodz b 11219
No. 3 ' 282 11,54
No. 4 o 2300 | 1206
(T.P.) No. 5 2567 14977 1953 12.410
No: § +12.3 ' 315 |- 1183
‘No.6 _ 313 11:85
(TP)No.7. | 2.812 14688 | 301 | 11876 , S
BM,'. . co 1,903 - 1785 . Differe'r;.ce in height'?-.z.'ZBS m (]ISIM,VBIM]}

lefercncc of e!avatton ofBM and BM = E B S — L FS.

11.784

SB.S. ? 3261+3144+2567+2812 =
LFES. = 2.042+1953 #3101 1.903 = 8999 :
Difference of elévation = 11.784 - 8.9'§§ = 2.785 m- .................... 0K
‘B.S, = Backsight ~LH. = Instrument height F.8. = .quesiél;g -G.H. = Ground hci.ght.

. t~
: s
3 o
Ll
< n t
3 (=23
— 3 S re i3
wl: = o (R Lo 4
o . ™ | 1 [ 1 o
“© 7 i i i ! PR A 'E«
LR, I S | .
. o A N C
bR e b 81 o a
Gl wy LG el =1 ) o1y 00) .8
i z | :I = EE d: Zr TGl Z
e B B B R B
ailio000f  siig ; mb gy e
R ] L: 1 1
P TS B g t H BHyoge -t
.- | 3 1 1
e 1, 1 1 E W ] A b P
" SeaLevel -




)

1) * Cutting

: Setfihg up of Finishing Stake

. .;Sidi)e ‘pile

X+ 2z

“<.
1]

I
1
. . 1 '
C o .
. o .
e
. 1 )
T Center line | z

H x Slope

-
i

2} Digging

H;

L = B/2 + ¢ (H; —H)
Sl .

L' = Bf2 4T (IH,V’—H)

. -

Datu;1 level
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3)  Banking

LﬁB[2+r(H HI)J

1
A

B2 | B2

1' = BI2 +r(H - Hz)

’ Designcd_chss section -

Center pile

‘ height -
4 .elgt I

© l _ | ":D‘a‘tumlevel_ -

4} ' Masonry

'Rc'):ad. suifa_éé :

'77777777 ;
Earth plle/ '
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- 8) - Details of Fini.s.hin_g‘St'ake_"-

Levellingrule

‘ Sleiae rule ———~>

©Prior to'start of construction work, finishing stake'is set up.
The important p_oints are as follows:

) Interval of settmg up of flmshmg stake
e Stralght line:30 - 100 ft (10 - 30 m)
Curve _15 - 30 ft (5-10 m)

(ii) -Location Whlch needs settmg up of fmlslnng stake on curve:
Beside B.C.: (beginning of curve), M.C. (middle of cutve) and E.C. (end of
: curve) and other’ needed 10cat10ns :

© (i) Survey for' settmg up of flmshmg stake - o _
K Finishing stake is set up on'the center line of forest road. For settmg up of
_fimshmg stake, following survey 1s needed Center line. of forest road at the
' setting point is determined.
In case of straight hne from fore and rear survey points,
. In case of curve, from B.C. and E.C. the center hne is determined,
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A method to determiue center pdint in thc e;lrve': g s
B. C. {or EC) is extendcd to IP and dlstance is x. y = x2 /2R y is mlculated. '

point P of y L x is'on the c1rcumfe1ence of radius R ancl 1ength of clrcuIar of BC.~ P&y

Point P. determined by this method is on the circumference at distance x from B.C.
o EC. c o _ _ B i o

Reference .Difference between- [} of length of cucular are and x! of length of chord
lcngth is Q- x=03/ 24]&2 whlch is minor and may be neglected

o - Direction of finish'mg staf{e
- Finishing stake is set up correct tly at r1ght angle to center hne

1n case of curve, it is set up. correctly to the direction of radius (d1rect10n of right
angie to tangent),



0. Method to- determme the direction’ of ﬁmshmg stake ‘of duve by transnt In the
dlagmm the a,ngle of L CAB s c‘llied deflection angle expressed 8. '

6’* RIZR (ra_d_) ‘ AB =

11ad ~1—8—Q— fhen,
8228657 X YR e (1)
1719 xR L e (1)

o In':dieg;‘am,._sihee LABC = &, thc.dircet'ien of. ﬂnishing stakes on the'poi'nt Bis :
determined as follows: o

' Tratis‘it is sef at 'point B,

© Point, A is pomted ‘and by shlftmg angle to the left 90 -8, the dlrectlon is deter~ :
“mined,

90 - 5% = 90° - 28.65% % UR

o Method to determme the direction of fmishmg stake of cirve by surveyor s compass
(when the curve is clockwme)

Aznnuth angle ofIP hne + 28 4 90 L
_.— Aznnuth angie of I. P line + (57 3 x Q/R) + 907

Sf exceed 360 the angle reduced 360

0 :Method to determme the dlrectlon of ﬁmshmg stake of curve by surveyor 'S compass ‘
(in case of un- clockw1se curve)

o =A21m11th angle of 1P, lme = 25 2 90° .
= Azimuth angle ofI P lme ~(57 3x YR)” 90°
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if minus angle, the anzl_.gl_e_ is pl_os.360‘.’. '
o Othels.
_Expression of stope of cuttmg and bankmg

- Slope of cutting and banking is expressed as 1 : ho‘riz_o'ﬁtzél:distance:(1 is- height) _

Standatd slope of cuttidg =1 05

Standard slope of baoking' = 1 ‘15

{5) 'Compa_c_ti_on ofBanking .

When-soil is rolled repeatedly by bulldozer, air in sod is forced out and both densﬂ:y
of 8011 and strength of soil increases.and eventually deformed value as s1nk1ng reduces.

When: bankmg is done by bulldozer 1f th;ck layer is rolled at-once, the effcctweness
of compactlon is slight. ‘In general compaction is effecuve with rolling of 5 returns of a given
thickness of sheet (within 40 cm). In:many cases, fully compacted banking has higher density
than 'natural earth. In other words, loose natural earth of 1 m? is removed and compacted. 'lhen-
volume of bankmg is less than 1m? ‘ :

If such bankmg of layer is done, soil | is strengthened and penetratlon of rain water
into soil is reduced and stablhzed road bed remains secure even in the rainy season.
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Where ‘ballast for shiovel- paeklng is planied, it is important that pr101 to lnput of
'gravel full rol]mg is done to ﬁnlsh the prescrlbed road bed :

~Th dase of COmpactlon m such a layer as smkmg after bankmg is qmte m1nor there
is no need fo: extra-banking, - :

T Cross-grede. ..

. Thickness of Iay:e,.r: is,w-i:th'in 1.37 feet (04 m) -

. () Slope Tampmg

Surface of bankmg is not bullt steeper than stablhzed slope of cutting and bankmg :

(standard slope is 1115 but if 1 : 2, 0 the stablhty is hlgher) Tapplng and compactmg of sur-
face of bankmg is called slope tampmg

The slope is stepped by matl- power on the surface of bankmg of 1.3 feet t}nck and
‘the surface- is struck: by thick board and fu]]y compacted Fully compacted slope increase resist-
~ ahce to erdsion from rain‘water in rainy s€ason. On compacted slope, as soil grain.on the surface
is stable, natural. mtroductlon of vegetatlon is quick and we can expect greening in short period. -
Beside compacuon by manpower cornpacuon is also carrled out by backet of back hoe. -

(7) Sunken Ground Ilke Valley

If the surface“of th'e' ground js sunken in places, surface water is stayed in rainy
_season and the water penetrates into the ground and the strength of soil is reduced. Banking is
done near the forést road prevent sunken areas in ‘the surfaee and surface water is naturally
drained on mild slope of 1~ 5% '

' (8) Remforced Concrete PIPC or Hume Plpe -
I‘he' foundetion of feinforced concrete pipe is exaetlj} built as shown in the design

map with setting:up the fmlshmg stake, Bankmg on the pipe is done at the same he1ghl: on r1ght
and left sides of plpe :
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_ '('9) Ballsr for Shovel Packmg

Ballast fo: shovel packing is done in umform thlckness For this purpose it s
necessary that surface of bankmg is prowded w1t'n cross grade as shown 61088 - section of des&gn
map. : :

T}uckness of. ba]last is bqsed on deqlgn map but it is better to grasp the required
thickness by changing thlckness of ballast experlmentally at the begmmng of the construction.

‘Where ballast is not so thick, prior to muddy, thickness is to be increased. Muddy
ballast is useless. Diameter of gravel is selectcd as over 7. 5 cm :md under 7.5 cm and they are
never mixed.

(10) Sand Bag

- In Japan, sand bag of chemical ﬁber has been used for constructlon of forest road
recently. Size of inost sand bag is 2.3 feet x 1.6 feet (70 cm x 48 cm) and the price is moderate
{1 pe. 2 kgs (¥60)). The point of soil bqg pxhng is to pack the sand compactly and evenly in the
bag, The number of bag per 10.8 ft (1 m?') is as follows:

_Slope of cutting & banking Required bags:  Volume of soil per bag
R B Cis 112 (0:03mP)
S 1:05 150 - |
1:06 ' 145
1:07 13.8
C1:08-1: 1.0 13.0

| o Where mild_: water flows __s'u'ch as side 'gut-tef' of forest road, soil bag piling is recom-
mendable. o o o T

) a1y .Cbll,elct.ion'of.(jfavel |
The requirément of gravel in forest road planniﬁg per‘. miles is:
Main forest road : '
[width (11.0 + 0.5) ft x thlckness 1.0 ft] x 12 x 5 280 ft
= 72,364 ft3
- Branch forest road: '
[Wldth (9.0 + 0. 5) ft X thickness 0. 3] X I 2 % 5; 280 ft
= 30,096 ft3
Pcr .méter,

- Main forest road _
width (3.3 m + 0. 2 m) x thickness0.30m % 1.2 = 1.26 m3/m
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Branch forest road:

~ width (2.7 m+ 0.2:m) x thickness 0.15m x 1.2 =

0,2 m is for turnout and 1.2 is variation ratio by rolling,
In total,

Mam forcst road , o
729 100 3 ) X 113m11e = 8,238 (100 ft3)

:Bfanc]1 forest road: - _ S
301 (100ft3) x 6.2 mile = 1.866 (100 ft?)

Total: - 10.104 (100 f?)
Per meter,

Main, forest road

1 26 m3lm X 18,000 m = 22,680 m®
' Branch forest road _ _
Q. 522 m3/m X 9 900 m = 5,168 m?
,T(-)t'al:‘ o o 27 .848 m?

0.522 m*/m

.And other sub51d1ary matenals as d1tch is 836 x 100 ft* (3 000 m *)

totahng 10, 940 x 100 ft* (31,000 m?) are to be secured.
_AchlSItl_Oﬂ gf gravel is as follows:

. (1) .. Purc.hasé‘ﬁ;ox.n Mjraungmyg
Cost is 470 ks per 100 ft>.

(i.i) . Collect from Se1kky1 .

Good quality and suitable for structure. Quarrymg by dyqamlte is d1ff1cu1t

and takes much time.

(iii) Collect from tributary. near job site
- Soft qualicy but_ suitable for lower layer.

(iv)* Collect from main Shawbya river

It is necessary to construct a feeder road for gravei collection. Excavatlon is
made under water with back hoe and collection site is surveyed from - up river -
to down river to collect gravel systematlcally So that a large amount of

chcap gravel i is collected.
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As gravcl in rhxs tiver mclude% those of taa large dlameter for ballast, a crusher.
is needed in order to secure large -amount of gravel Quarrymg by clusher
rcqulres the followmg machmes. : : :

Méchihc' ' : Specificatxon : : Nt.m.ibe.r .
‘ Ba;ck-hoe. _ Backet capaaty, “one”
o _ 0.25 m® {weight_ 6 t) |
' Crushef ‘§1ng1e toggle type one -
| 16" x10” |
Diesel engine for crusher ' SOHP a oné_'
_ Dump.tra_.{ik '4.__t 'on.e
 (iv) 1sthe .Jznost r_ec:o_r_ht.nEnc.labl'e..
_' Léﬂ__qor and '_Cos_t by Yezni o
Maﬁ forest r.oad . . Branch f(s?;!st.l"o;d. L ‘_‘E'.I‘otal .
Distan.c_e C(EJSt LaSOr_- Distancé ..Ct')st= : .Labo'r 'D'lfs.t:a.n'cc_: " Cost _Labér
mile {km) 1,000 1_(5_' u}n rfuen mﬂe (km) 1,000 Ks.. '_i{)o'l_nen ] mie (k_rfx_);_ 1,000 Xs 100 m’cﬁ'“
1978 2.4.( 3.9) -816 _"'_ "430.' _ - ~ 2:.4'( ‘3_5.9') ,-'."_alf(;”. ' 430
1975 .4.4(_7.0)_ 968 560 12 1) 148 ."ss -5!6'(_3[93 111e | ;6%13? '
1930 ' 4;4( 'i.;) | ‘.3.68 568 ..1.5( .2._.5) 185 3 ;__Esﬁe'::(_éilf;j.i 1,153 681
1981 - - = 3..5( 5.5) 432 é48 ':3.'51 (55 432 248
“Total :1.1;2.(18.€.J) 2757 '-.1'.'558 REY 9.9) :.765_ -3447.l 1;.4'(27;9')5' -5,517‘ __-2’,.605- =
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Main forest foad per 0.621 mile & 1 mile

7 Per 0,621 mile Cdﬁ'sérpptibii cost 136,667 Ks - "I}abor. 8,000 man-.day
Construction cost 219,897 Ks

* - Per 1 mile

Bieakdown of per 0.621 il (1 km)

~ Labor 12,900 man-day

Work "

‘.Qdan tity h

~ Unit-

~ Unit price’

- Amount

_Labor per unit’

“Labor:

Ea_;;:tl_a_v?ofk: '
Ciiting
Banking
.Sid.ég-_i_.itl.:ér. S

.Shbzutldeﬁi:‘ig‘ B

. Bankmg& 'Slqp:iﬁg finish

] 1si000

] s000 |

1,400
2000

1,500

m

m

1.73 Ks
100Ks
0.27 Ks
"0:.:73"1(;

047 Ks

25,950 Ks
5,000 Ks

378 Ks

1,460 I-{.s

705: Ks

' 0.1:44l l:nen
0.073 men
0.03_men
0.68 fncﬁ o

7 0.05 men

2,16f)1i1en:
: 3-6_5:méﬁ
' '4'2“mén. :
160 men

75 men

© Subitotal

. 33,493'1(5_ '

2.802 men

Roa:d Sﬁi’fac_e_: o

Ballast " -

: _3',50'0 '

“m?

18.67 Ks

65,345 Ks

1.056 men

3,6.9.6 men

Sub-total

65,345 Ks -

| Ditch:

“Reéinforced concrete

h'i._!me p_'i'p_t_z.,. 249 -

56 -

“1285.67 Ks

15,998 Ks

2.973 me.n_

166 men

Sub:-:toial _' o

. T&:_ataI

115,998 Ks .

114,836 Ks

" 6,664 men

.Preparation expenses

20%.

21,831 Ks

1,336 men

_ Glgan'd Total )

136,667 Ks

8,000 men
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‘Branch forest road per 0.621 mile & 1 mile '

Per (_).621 mile -
Per l:'mile

_'COr}struc._tidn _c:oét' 76,667 Ks

567 K Labor - 4,500 man-day
Construction cost .~ 123,357 Ks ~ Labor 7,200 man-day

_ Br_éakddwﬁ‘ per 0,621 :rr.:ile'. (1Tkm) -

Work - Qua.ntity_ . _Unit. IE U:n.it pnce . Am.o.un't Labor per u.nif .. - Labor
: Eart!lw.ork 3
Cutting 1'.6,5‘0(‘) e 173 Ks 18,1'65 Ks | 6.144-meﬁ 1,512 men
Banking | 3,500: 1 om | 100k _3,5.0{)_ Ks | 0.073men | 256 ﬁu;n
Side:gutter. ' 1,400 : m .'0.27 Ks : 378 Ks 0.03 men 42 _men'
- .Bapking& Sléping f;mish. 1,050 | m? '0..47 Ks _ o :454 K.s : _ 005 men 5:3 men
subronl. | 22537 Ks | 1,863 men
Road surface: ”
Ballast 3,000 | om | 100 Ks | :3'0,060 Ks' 0.615‘ men | ‘_ _1,845 men
Sub-total 30,000 Ks |- — | 1;545'1neﬁ |
‘Ditch:
Reinforced concrete 48 | 22.35.67. Ks | 13,712%s | | 2.973 men s men
hume pipe, 24_’6 ' ’ .
'SuB-t.otaf ' _ 13,712 Ks 143 .me.r;
Total “66:249Ks 3,851 men
Preparation cost - | 10,"4'18‘ }-{.:s' . _:6_4_9lmer.l
 Grand Total 76,667Ks 4,500 men
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..Tem.poraryi forest road per 0,621 mile & 1 mile

' Per 0,621 mile

3,333 Ks

“Labor 40 man.day

Constriiction cost -
- Per 1 mile - - Construction cost 5,363 Ks. Labor 60 man-day
.‘].S‘rcakaox;\.'ﬁ p'ér : 0621 ,IT‘;i.l.f.: (i _kl.n)
i Work : Q't.la'l‘lf.ity-= : Umt IlJnif.: pr_:ice | Amount Labor per unit ;Labor
-;;t_h“}ork » B
Bﬁlzl.doz.é;-opérétia:n 36 . ‘ . he, . 70'1.(_5. .2_,.‘_;#0 Ks ' 0.54_3'me:; i 20 men
As:.».i.st.. wa_kér _ ;.i(} 'ma_n. 8.67 K_s. . ._ _ I' 87 Ks 10 men 13
.Sﬁb-tqt_al . _2,6[.)'.7. .I.{s :'. g 30 m.c.n.
' Misce'l.la.néo.u_s {.éz.;'p‘efns;es‘ | f;% N 126 Ks.
_Tbé;d o : 2.,'733 Ks 30 men
_Prep.araliib‘p cés;_ o 720% . 600 Ks ‘_ . 10mcn
" Grand ﬂ"otal 3,333 Ks 40 n;er,.lg

3.2 Design of Main_Fo'rest Road for the First Year

3-2-1. ‘Route Planning

The model operation forest is composed of 5 compartments of No. 24 ~ No. 28
covenng 2.805 acre (1,135 ha,). ‘For the first year, the route branches form highway to No. 24
compartment at the entrance of model speration forest serving as access road. The access road is
to be set up at timber collection area whete it will facﬂltate trafﬁc to Shawbya Timber Yard and
the route is the shortest from Shawbya ' ' L ' '

~The covering area of this route is, from a geographical point of view, not only for
the model operation forest but also for the following compartments in future. After compleuon
of the loggmg in ‘the’ model operatlon forest, the main forest road could be used for management

of forest in this area.
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Na. of com partment

21 22, ‘/zofz{) 23, % of 29, Y2 of 30, l/;zof.’il 32 33, 34 35,736, 6 7, 8,9,
10,11, 12,17, 18 and 48,

The outline of route p}ari is'as follow's':

‘ On ncnth sn:le of th1s operatlon forebt there is a hlghway of 12 mile (20 km) to Past—:
west.. Timbers from model operation forest pass along a “part. of ‘this highway and are collected
-Shawbya Timber Yard and carfied to the market by Iafl:s from Shawbya Shawbya Timber Yard
is 50 ft (15 meter) above sea level and the highway goes up the hill from Shawbya and through
the hill at an altitude of 330 feet (100 meter), and then goes down to the Bengal Ray. Model

* . ‘operation forest is located in the water system of river ﬂowmg into the Bengal Bay (sec qu of

Water System) and a great. many intricated tributaties are to be found like dense branches of trees |
(According to the water system map, there :are more than 160 tributaries in model operation
forest). The altitude of these rivers is 33 130 ft (10 40 meter) above sea level. '

The locahty of lughway whlch is the shortest distance to the model operation forest :
from Shawbya is 160 ft (50 meter) in altitude. and there i is an upward sIope from here to the
~ mountain. As the altitude of the model operation forest is 33 - 230 ft (70 meter) 130 fc (40
meter) on aVErage it is- proper that thc nearest pomt on the hlghway above mentloned 15’ the
starting point of the access road,. In thls survey, the implementation design of 2.4 mile (3.9
km). to No. 24 compartment of the model operation forest was made in such a way that start-
ing from above point of 160 ft (50 meter} of main forest road as an access road, we can approach
near the model operation forest ona downward slope.” o

This structu're was designed as main forest road shown in general standard of 3-1-3.
3-2-2 Arrangement and Impurtant Points of Desngn

Although 2 topographmdl map of sca]e 1/63,360 i is avallable as. data for the de51gn,
the scale is too small. It was enlarged to'1/100, 000

‘As a feeder road of 1.8 miles (2.9 km) was belng constructed by buﬂdozex to
the dlreCthﬂ of 'the ‘model operation forest from above: starting point by: State Timber Corpo-
ration, when we made reconnaissance, of the position, we' found it is suitable as an. access road
and we made a plan of section as reconstruction of temporary | forest road. . As to.the road 1.8
mile (2.9 km) away, with magnet and altimeter, and checking with topography map, we assumed
the direction of route and longitudinal slope and with assumed longn:udmal slope, we made clear-
ance of center line with hand ]evel

Tn ]ungles undergrowth grows 51ck and clearance .vork was d1fflcult bLt w1th coope—

ration of State Timber Corporation, we carried out the work and widened the line by bulldozer.

. After clearance, along the line, we set up LP, pile and center pile according to standard of main
forest road and made levelling and cross section survey of forest road.
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323 Sta_n'dar.d of Structuresj _

Smce the forest road i str uctured so as to w1thstand rainy seaqon, available materials
in Burma are used and the following standard of structure is adapted.

(1) Roédway'niagraph and Standard Map

‘Fig. 3-3 Roadway Diagraph

Width of side clearance : l |
_ - Unit:  meter

Scale: 17100

135, 4.20

N

<5 Width of side clearance

1.00
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Width t')f‘side clearance Fig. 34 Digging P

Unit ._:’I'lt:'ter=
T8 = 14100

_ Wiﬂth of siﬂc clearance

1.00
i
|-
‘o Y-
< o
[To]
il
m
Fig,3-5 Detail of Cutting Step
Unit: meter
L E : S =1/50
¢ 1200 o T
o S |
2 .
0.50
f=)
&
s| \|
e %5
0.10 § 0.30 | 0.10
(I
o
o
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1,35

_:Fig. 3-6 Ballast and Slde Gutter

0.60 | 0.75

0.45]

045

015 |0.30,0.30

Unit: meter

- S=1/50
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Fig. 3-8 : Standard Figure of Wooden Open Drain
Sidé View; * Unit; ﬁiétcr '
£ ' S=1/50

- L.

0.60

Plan:

S =1/50

_3'9_



~Section’

: ' i Unﬁ: Seter
C.L, - . §=1710
' 010 e
<l
=
=1y
, o
=i
ol o
! <12
(= =3 N
£
<
-~
) =)
oo 040 0.10
10.05 I '
0.{30
!
1.
I
Materials List
(Per One Site)
. , Size .
‘Name ~ Spée. ) - - Vo!_umé pet one pe, | Number Total VOlU‘I]iE_ Remarks
|- Width | Thick . Length ' o ' e
Side plate Pyinkado [ : 0.50: | 010 | 300 [0.150 4. 0.600 21.2
Bottom plate | Pyinkado { 040 -1 0107 .3.00 0.120 . 2 ~0.240 8.5 ft*
Plate Pyinkado | 0.25 |- 0.10 | - 0.60 0.015° & | o120 420
Platc Pyinkado | *'0.10 | 010 0.40° 0.004 6 0.024 0.8 6
Gusset plate | Pyinkado | 0.20 | 0.05 0.50 0.005 ‘2 {0010 0.4 fi*
0994 35.1 ft®
. : . pe.r.100 pc. o : E
Nail b # 15em |- ) 666 . 210. 5.5986 kg 12.3 pounds
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Brldge and Wooden Structure

_' (2)
: DeSigned load of bridge is consldered to be equivalent to truck loads and heavy

machloes as bulldozer, | "Truck load of 30, 860 pound (14 ton) drives larger bendmg moment than
_ 'medtum 31ze bulldozer and desxgn load is adopted as shown in plcture .

| When a brldge is de51gned as wooden brldge PYINKADO is preferred as it’s nature
“is of excellent quallty Safe workmg stress of PYINKADO is as follows: ’ .

T Load

.."1‘o_t_al' load  Fore-wheel load Re_a_r-.w'heel load

Fore-wheel width

Re;r-whecl width

Wheel earth length

- Load-" - 3 . :
S w e eaw 04w by b, a
Crad L 1A 1400k 5600kg 12.5¢m. s 50 cm 20cm
. 30,8601b . *3',036 b 1234416 492in 19.69 in 787in
(1) Gne car loadmg to longltudtnal direction.
. (2) Factoroflmpact —-03 .
_Occupancy length *Occupancy width
- 700 275 .
1)/
N
—
20,
100 400 L 200
' -8
MY AT SR
=T o EI B
_ _0.1W-em=3 - 04w SR Umt cm
ek o ¥,
=79 13 -
- -2
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Table 34 Safe Working Stress for Green or'}‘ar'tialljr Seasoned Timber

| "'PYCINKA'.].D.O_
1. W(zaight‘ inlb per c.f, at 12% MC C 5716
s :'Ben&ing‘and n_én.s.ioi}. é'lx‘tremg fibcr
) inside .loc.:atior.n o o '3’1'_00 ]b/é“}
b}  wet location . : o 2,050 lblc].”.

3. Shf:_ar.}iorizbn'tal along gréin

- a). alllocations - - 190 lb/o»

b) alliscations - 275 1b/o”
4. Compressio_t:l.paralle_l to.grain
a)  inside location - . 2,000 {b/om

b)  wet location . “1,450i1bfo”
5. Compression perpendicular to g:air:\

a) insidelocation - 970 lb/o”
" b} wetlocation ' _ 620 Ibjo”

913 kgim®

218 kgfcm?

_ 144 kgfem?

13 kgfem*
19 kgfem?

140 kgfem?
102 kgfem?

68 kg/cm’
43 kgfem?

Source of information: Réyal Enginecré Reconnaissance Pocket Book 1944 -

Note: Above safe working stress are for standard grade structutal No. 2

324 LaBoiir and Cost

Stated in 3-1-6. According to this, the amount of the labourers and the cost in the

1st year is shown in Tables 3-5, 3-6.
1325 Attached Map

The fitle of the attached maps are as follows:

Posi;ioh Map (Fores;‘ road) - Wooden Bridge Plan:

Logging Map - Structures {Under Drain) Plan

Roadway Diagraph .
Standard View
Plan -

- Ploffile
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Table 3-5

Labour and Cost in the 1st Yéa’l“""f‘dr_ the Main Forest Road

ST n e . o Labors Labors
Wotrk ;t_cm___ Quantity U:mt .. Price Sum “per Unit “Total
| (Detait Cost of Work)
Earth Work: N E _
Clearance 313 .| 100m® | 9.00Ks 2,817 Ks 1.00 313
Stump removal 20 Pe. 9.90 . 198 0,20 A
Soil cutting and bankmg 66,929 m? 2.70 180,708 CU0aT 7,362
Banking slope completion 552 - ! m? 450, C 24847 " 0.50 276
{ Drain work of cutting step 688 . ... m 940 6,467 0.80° 550.
Drain work of road surface o 24 ¥ oplace - | 30,00 720 . 0.90 32
Shoulder setting 793 “10m 9.00 7,137 1.35 1,071
Side ditch complction 518 10m 4.00 - 2,072 0.45 233
Sum | 202,603 9,841
Ballasting: 14061 | m® | 1450 | . 203,885 0.45 6,328
Sub Total 406,488 16,169
Drain Work: | B , | |
| Wooden open drain 17" | place  |809.00 13,753 1.20 20
Hume pipe, 1874 4 | place |273.17 3,330 5,50 67.
SR 1219 0" m - o
Hume pipe, 24"¢ 21, | place [373.50 23,900 9.20 589
U 63991 m | - . | |
Hume pipe, 30”4 4 place 49631 6,050 10.50 128
s 1219 m -
Hume pipe, 36”4 21 “place. {541.80 34,670 11.40: 730
_ o . .63.99 m . :
Hume pipe, 48”¢ 32 place  |738.31 72,000 14.55 1,419
- 9752 | .m : '
Hume pipe, 54%¢ - 50 | ‘place [931.29 141,500 18.50 2,819
152.37 m : _ C
Sum. 295,603 5,772
Woodén bridge work: "1 | complete 57,500 619
; o - get ' '
' SubTotal 759,501 22,560
Cost of indirect work: 1 | complete. 57,050 4,510
) set
Grand Total 816,641 Ks 27,070
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Table 3-6 Materials List

Pyinkado timber
Nail

Bolt

Platé timber

Squared timber

Open drain

Bridge
Bridge

* . Open drain

Molgi f_orm

Bridge

Mol form

46
. 19.0
169
. 40.5
45.8.
2020
95,2
91,2
388.4
3919
- 4940
- 885.9

" Classification _Expression . _Quantity
Hume pipc, 187¢ p=10" t= 1% . 4 picces
Hume pipe, 247¢ £=10" ¢ '—”_"1'%" © 21 pleces ..
Hume pipe, 30" =10 =27 4 pieé't_:'_s'
Hume pipe, 36”¢ " 2=10 t=2" _21:[Siec;es
Hume pipe, 48”$ R ='10_"  t =  2" | 32 pieces.
Hume pipe, 54"¢ ' _Q= 100 ¢=2%" 50 pieces
Cement * Concrete 52.14
Mortar 119 BN
: o 534 +40kg 1,335 bag
" Sand * Aggrepate 127.7
: Ballasting ] 421.8 )
Mortar- h 2.3 -
_ : 551.8 552m? -
Crushed stone Aggregate 255.5 N
o Masonly 116.7 :
| | 3722 373m?
River gra\_rel Ba]l.s_..sting' ‘ 3,l796.5 : ' .
o Back filling. L1750
Side ditch gravel - 76.6-
Foundation’ 3180 C
o 4,366.1 4,366 m®
Light oil Bulldozer 4,136 .
.'D.ump tricck 13,650 ¢ ’ : -
. 17,786+ 4,546 = 3,912.5 3,913 gallon
General timber Mold form: . i .

4lm®
46 m’

. 389 kg_.. :

886 kg
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4. The Training Plan for the Technical Cooperation Center °
41 Thc‘Plan"fdr"-’i‘r'ainiiig Facﬂi'cies

Iand plcparatmn of a requlred site of the training center covering 10,476 m? has
been offmed by the Burmese side in Okkym a suburb of Rfmgoon City has been completed.

'Ihe msta]iatlon of a model cable and marhlne store- house are unde1 way but office

and class room, lodging, dining room and shower room which are also requned for the training
have been completed : : _

Ma.ps of the demgn and locatlon of the buddmgs are referred to Fig, 4:1 — F1g 4.6,
4.2 Trammg Plan
421 Loggin‘g M'anage_mcnt Course

:(1.) 'Orlentatlou ' o : 0.5 day

(2) - Introduction of Japanese logging techmcs : - 0.5 day -
(3)  Foundation of cable logging operation E 3.0 day -
(4) . Survey (I) — Cable logging - - : - 2.0 day
(5) Design of cable Ioggmg : ' 2.0 day

(6) Wire splice = - R 3.0day
(7} Operation standard and safety operation . 1.0 day
- (8) Pield exercise of cable logging : - 7.0 day
~{9)  Survey (II) — Forest road designing 4.0 day
(10) ~ Evaluation : - 0.5 day
Total ' ' o 23.5 day

4-2-2 Logglng Course

A. Logging Course (for snaff)

(1)  Orientation R ' : (0.5 day)

" (2} Machine special technics o (14.5 day)
a. Foundation of cable logging ' 3.0 day

b.  Physics of cable logging Cen 2.0 day

c.  Operational standard - ' ' 2.0 day

d. Safety operation =~ = ' ' 1.0 day

e. Wirerope - B 1.5 day

- f. Design of cable strecching -~ 5.0 day
{3) Technical déevelopment and preparaﬂon of plan (8.0 day)

- a.  Production plan 3.0 day
b. - Yarder operation and tractor operation 2.0 day

¢.  Road network preparation plan 3.0 day
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“)

Mme D o

—
[¥;1
e

— ’ .
@ e pn o

Cable operation technics

- Logging method -
Cabling method
"Tools of machine loggmg dev1ce

Assembling and dismantling of Ioggmg device
Principle of inspection - :
Tractor logging

Field exercise

Wire splice

* Simulation (Cable: loggmg)

Simulation {Felling & bucking)
Cable and operation - :

‘Survey -
Felling and 'uuckmg

Tractor. loggmg
Evaluation

Total

Logging Coufsa'(fér workers)

(1)
2)

o g B oap op

e

faal

—
(85}
[y

me oo o e

Orientation
Machine special technics -
Foundation of cable logging

Physics of cable logging -
. Operational standard |

Safety operation

Wire rope

Cable operation technics
Logging method
Cabling method -

‘Tools of machine logging device .

Assembling and dismantling of machlne
logging device -
Principle of inspection

Tractor logging

Ficld exercise .- . .

~ Wire splice

Simulation {(Cable loggmg)
Simulation (Felling and bucking) . -
Cable and operation

Felling and bucking

: Tractor loggmg

Evaluation
Total

- -96-

L(11.0day)

2.0 day
1.0 day

- 2.0day
. 4.0 day.

1.0 day
1.0 day .

- (58.0 day)

" 5.0 day
7.0 day
3.0 day

27.0 day

12.5 day
3.0day
0.5 day
(0.5 day)

925 day

(0.5 day)
(9.5 day)
3.0 day

2.0day :

©2.0day

- L0day

1.5 day
(11 .0 day)
2.0 day
1.0 day
2.0 da}’

4.0 day
1.0 day
1_'.0'day
{71.0 day)
10.0 day

- 15.0 day

6.0 day

~ 30.0 day

5.0.day
- 5.0 day

| (0.5 day)

- 92.5day



4-2-3 M_ainte'nance and Repair Coruse '

o o

oooe

2o o

—

','OutIme of management and control of

heavy machiné repair plant -
Machine repair system B
Parts and matetials managenien't
Machme WOrks management

‘Yarder Y-52E
~iStructure and function -
Principle of’ dismantling and 1ssemblmg
. Diagnosis of troubles ' :
: :Skldder TL50 -
Structure and functlon '
. Principle of dlsmanthng and assembhng

Diagnosis of troubles -

.. Tractor D60A-6

Structure and function

 Principle of dismantiing and assembling
© Diagnosis of troubles

“Tractor D6D

‘Structure-and function

Principle of dismantling and asscmbhng
Diagnosis of troubles _
Periodical Periodical maintenance

‘Total -

4.2.4 .Yearly Traini'ng.kPlan

Trainiﬁg plah by year i shown.in Table 4-1.
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(3.0 day)
1.0 day
1.0 day
1.0 da? .

(13.0 day)

- 1.0day
10.5day .
1-.5:dq’y :
(6.0 day)

1.0 day
4.0 day
1.0 day - :
(10.0 day)
1.0 day
. 8.0 day
1.0 day
(5.0 day)
1.0 day
3.0 day

10'day S

(3.0 day)

" Meaning and classification of perlodmal maintenance 1.0 day’
" Inspection and repair plan

2()day

40,0 day
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Plane
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Fig. 4-5 Machine Storehouse
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F_ig; 4-6 Facilities for the .Teqh_ni_cal'Coo'pc;.'ation antef
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Table 4_-1 Training Plan by Year

| 1082

. I',.ogging Course (B)

Maintenance and Repair Course

- Month | 1 | |
“Year 1 “Jan. {Feb.| Mat. Apl'r. May | Jun. |- Jul. Aug.| Sep. | Qct. Név. Dec,
' ltenis . o
1979 | Logging :r:aémagemént Course 1>
_Loggihg Cours_e (&) : :>
-,Lo_ggi'xig Course.(B) >
Maintenance and Repair C(f;tl;:se P
1980 _Ldgging frianagement Course .
Logging Course (A) >

A11-







5. Yemly Plan for Machme to Snpply
: For 1978 ‘we supphed vanous machmes for tralmng plan in'Okkyin and for follow-.
. ing year and after, machmes for exercme in mode! operatlon forest are supplled in proportlon

to progxess of plan.

. The _quantity by year, use and machine are _showh in Table 5-1.
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"~ Table 51 ‘Machine to'Su'p"plyE Plaﬁ by Year-

‘Achievements .

1978 . 1979

1980|1981

| Foal

‘_ Remarks

1. For exercise

: Yarder (Y—SZ) :
Yarder (Y < 33)

" Wheel tractar
C;a.\vler tractor
Chainsaw
Bush cleaner
Others

2. Por construction of forest road

- Bulldozer- (16 ton)
Back hoe ¢
“Set of rock-drill
Set of crusher
Others -

3. For repair shop

Machine for repair

“Tools '

?ﬁr_ts '

‘Measurement instruments
Service car

4. For tfaining :
Yacder (¥-33) .
- Yarder (Y-12)
© Video set and others
. Set.of model
Tools for repair
~Machines
Wire rope
Others

5. For management

Jeep

 Wireless device '

Speed boat

Light burden car

Copy_irig'm:ichine ‘

Other office utensils
) 'M_icro—bus

(SO

e N

ke

R

= R e G D .
et b et b e B

33
15

R

R L e

| Micluding ool set |
- and wirg tope -

Including ‘tool set

i, .} and wire rope-
100 -

. _1_13_ :




"ATTACHED MAPS.

: Pos1t10nMap(Forest Réa_d)
LoggmgMap .
:"R(';ad.wajt:).r::D.iagi':aPh '.
S.f_;and‘e_ir.:d Vlew o
CPhn
'Prc:_jfﬂe- _
"'.Woodren‘Bf_idge i.’.la_n ._ :

" Structures (Under Dr_ain) Plan

De:sign- No,

' }.Dé.signiNo. .
Dé.gign No.
I_jf;sign .Nol.
besigri No;‘

R Design No.

1 Sh.eet
1 shect .

1

2

3,4,5,6

7,8,9

12
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