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Pipeline Facilities

(1)

farmland,

Pipe diameher.ehdfhydraulie—gradientu

When 1mplement1ng pipe. 1nstallation, it is adVLSable_

not to practice expoeed plplng on..a. steep 1ncllne

Underground plplng, burled under the road, pdth, or
LS more recommendable Yet the method of
plplng varles dependlng on topographlcal condltlons
The polnt 650 m downstredm from the 1ntake isg hlgh

in elevatlon, and an exposed plplng on the lncllne

'along the left bank of the~valley ls~practlcable

there. This topography forms a control point, and

the pipe diameter inevitably becémes a little larger.
Since the pipe diameter is below 75 mm, the follow-

ing Weston formula is -applied in hydraulic calcula-

tion.
{ = (0.0126 + 9:01739 ~ 0.1087D, -v2
- - | Iz 29D
Q Y 2 0/s 3 0/
v |1 | v | i
pe | v/s ﬁ/s e/s
40 0.80 | 1/48 159 | 17135 | 2.38 | 1/6.5
50 | o0.51 | 1/129 .| 1.0z | w39 153 | 1/19
65 | 0.0 | 1/us | 0.60 | 17135 0.90 | 1/67
80 0.20 | 1712357 0.40 | 17375 0.60 | 1/185

A p01nt approxxmately 465 m downstream from the in-
take is supposed to constltute the topographlcal con-

trol point. The installation Slope from the 1ntake



to this_poiht'ié as described below.

Cutlet pipe elevation : EL1209.8 m
of settling box

Plpe elevatlon of ' i GHNLL98.0 - 0.6 =

control p01nt S ~ EL1197. 4 m
Total length S i1 = 465 m.
.Requlred Slope ' r 1/37.5 '

(1,209.8 -~ 1, 197 4)/465

Therefore the xequlred dlameter of plpe is 65mm
_from the above table in order to get maximum intake
' dlscharge 3 1/s and to keep the requlred minimum
slope 1/38.4. The topographlcal'lePB downstream
from the 650-m point is about 1/10, to which a pipe
diameter'of_SO mm is-applidagle.

The désignéd dimensiORS'pertaiﬁing to the maximum

design sischarge (Qmax = 3 &/sec) are shown below.

I

Upstream part $65, I < 1/30v1/50, & & 630 m

I,

Downstream part #50, I 1/18, £ & 3,600

(2) Installation of pipe and route

The pipes shall be installed generally from the

upstream on the following routes.

1. Steep inecline along the valley (administered by

the Forest Bureau): ¢65 mm, 160 m long
. {exposed plplng)

2. Widened path along the valley (adminstered by

the Forest Bureau): $65 mm, 310 m long
(undergrounnd piping)

3. Steep slop.along the valley {administered by

the Forest Bureau): $65 mm, 160 m long
: ' {exposed piping])



(3)

i, Narrow path along the. outer verge o£ the tea
plantatlon (owned by the tea plantatlon)

$50 mm; 1,770' m long
(underground plplng)

5. 'Road managed by the tea plantatlon (owned by

the tea plantatlon)} ¢50 mm, 120°m long
' ‘ ' (underground plplng)

6. Grassland and cultlvated land of the' A l
Center (adminstered-by thé*Aol;‘Center):

@50 mm, 1,710 m long
{underground piping)

Total length: 4,230 m
Kind of pipe material -

To facilitate maintenance, management, and water_

guality preservation, the ex1st1ng lst water tank

. {located on the midway) shall be_utlllzed_as a

pressure reduction:wdter tank in the same way as
in the present. Consequently, the#e are two dif=
ferent pipes avilable, that is, SGP pipe and presure
pipe.
a. Intake No. 6 + 41 (65 A, 2-1/2 inch) .
- Carbon steel pipe for ordinary piping;
- SGP pipe equivalent to JIS G-3452
4'Té5t_Water pressure: 25 kg/cm?

- Inside/outside coating: coal tar énamel,
' : asphalt, or epoxy tar

~ Joint: underground piping/socket, aboveground
piping/5K flange welding
- Pipe outer diameter: 76.3 mm with thickness

-of.4.2 mm and 7.47 kg/m in unit weight
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"Downstream part (50 A, 2 inch)

~ When the_hydrostafic pressure is less than 100 m:’
= Carbon steel pipe_for ordinéry piping
- SGP pipe equivalent to JIS G-3452
~ Test water-preséure: 25 kg/cm?

e Inside/ouﬁside coating: coal tar enamel,
asphalt, or epoxy tar

'~ Joint: socket; screw cutting
(partially 10K flange welding)

~ Pipe outer diameter: ~ 60.5 mm with thickness
' 3.8 mm and 5.31 kg/m in unit weight

When the hydrostatic pressure is more than/100 m:

- Carbon steel pipe for pressure service
- STPG 38, Model Sch-40, JI38 G-3454
~ Test water preséuﬁe: 70 kg/cm?

~ Inside/outside coating: coal tar enamel,
- aspvhalt, or epoxy tar

-~ Joint: 20K flange welding

- Pipe outer diameter: 60.5 mm with thickness
3.9 mm and 5.44 kg/m in unit weight

When mahufaéturing the bend pipe, elbow, cheese,

~ stop valve, air Valve; and so on, it is ﬁecessary
to give consideratiqn to their required water
_pressure. In principle, flang joints shall be
used in the exposed piping where the hydrostatic

pressure exceeds 100 m.
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‘Hydrostatic pressure and water hummer pressure

Thisfpipeiiﬁé;faéilityesle§di§sfseﬁeg9top valves
in the system' and, therefore, the: system is cal-
led-as-semieCleSed pipelihe;-'The water hummer

pressure is- obtalned in accordance Wwith the

D

follow1ng standard
-~ In case Lhat hydrostatlc pressure is 1essthan
3.5 kg/cm2 : : .

1002 of hydrostatlc pressure is applied
as ‘water hummer - pressure :

- In'case”more t‘hanlz3.5"_kg/cm2 :

_The bigger valve between 3.5 kqﬂnng'and
40% of hydrostatlc pressure- :

Accordlnqlf, hydrostatlc pressure and water

hammer pressure at the followrnq sections are

1. 1Intake ™ No.6 + 41 (65A)
' P = 12 + 12 = 24m = 2.4 kg/cm?

i

2. No.6 '+ 41 % lst Tank (50a)
P =202 + 202 X 0.4 = 283m

it
Il

28.3 kg/cm?

© 3. lst Tank v lnlet tank (SOA)

P = 152 + 152 x 0.4 = 213m = 21.3 kg/cm?

i

4. Inlet Tank v termlnal
P =91+ 91 x 0.4 = 127m = 21.7 kg/cm?

(4) Schematic profile of ﬁipeliné

The chematic profile of the pipeline is envisaged

as following figure
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Weip _ .
 Settling Box -
. Ist tank

Tnlet

o %k ok g, Distriuting

ank

P50 P40~ 20

The;diécharge for design is as follows:

Maximum intake discharge : Q.= 3 &/s

i

Mimimum intake discharge 1 &/s

L]
it

3.0 x 95% = 2,85 4&/s

Maximum inflow dischafge : Q.
to inlet tank '

Minimum inflow discharge : Q= 1.0 x 95% = 0.95%5 Ys
to inlet tank

Maximum amount of supply water per day

1) A.l. Center- Q = 41 w3 /day
2) Goat feeding facility 0 = 9 m3/day
3) Supply for irrigation Q = 196 m3/day

Total ' 246 m3/day

{5) Appréximate quantities of improvement works for

pipeline are

a., Installation of pipeline

65A, 2-1/2", SGP with socket joint -L = 303m

with flange joint 318m
50a, 2%, SGP with socket joint 1,724m
with flange joint 1,893m

Total 4,238m
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Pipe support
Plain concrete anchor I § L.S. -
' Masonvy concretelanchor .~ 1 L.S.

steel support (65A) L = 120m

Inétallaﬁionlof.blow off and gatelﬁalvés
é 1006, . o o places
¢ 65 o _ 5 places

é 50 . o 2 places

Installation of air valves

é 25 _ : : 9 places

'Improvement_of lst tank : : 1l place
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- Water Supply Facilities

The water: supply facllltles comprlses water supply

fa0111t1es 1ocated downstream 1n1et tank

(1)

Amonunt.of watex_Suﬁply;

The amount of water supply 15 the ba51c amount of
water to determln the structure of fac1llt1es and
is classlfled as, mean dally_amount, max1mumrdally
amount'and.méximum:houfly amount.

Mean daily amount of water supply

- Total usage of water for respective purpose and

fundamentals to obtain the'design amount of—uéage

of water

Maximum daily amount of water supply

- The amount one and half times of mean daily:amount
of water supply aua'fundameutals to design facili-
ties such for Suppiy of clean water

Maximum hourly amduhtiof wétér supply

- The maximum hourly‘amount in'a day and fundamentals
to desmgn water supply and feed plpes. This amount
will be de01ded based on 51multaneous water tap

- opening ratlo or one and half tlmes of hourly

maximum daily”amount'of'water supply

a. Amount of water supply for A I. Center

1. Seed bull, 40 heads x 75 i/day = 3,000 &/day
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2. Cow 10 heads x 60 %/day = 600 2/day
3. Office 60 persons x " = 6,000 "
4. Labofatory 2,000 "

5.  Washing for farming appliance

Tractor 7008 x 1. time/7 days
) = 100 &/nos/day

Track 3 nos. 300 %/day

Sedan 3 nos. _ 300 "
Sub total 700 "

6. Training office
25 persons ¥ 150 ﬂ/day = 3,750 R/day

7. Domitory
15 houses x 5 persons x 150 &/day
= 11,250 &/day

Total (Mean daily amount) .
= 27,300 &/day

= 27.3 m3
Therefore,
The maximum daily amount of water supply
Qa is
0a = 27.3 m3 x 1.5 = 41.0 m3/day

Storage capacity of water tank 41.0 t/tank

Amount of water supply for goat feeding

facilities

1. Goat 200 heads % 13 ﬁ/day
= 2,600 %&/day

2. Office 5 persons x 100 2/day ‘
= 500 "

3. Bull 5 heads % 50 %/day
= 250 "
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4.  Domitory 3 houses x 5‘per, X 150 &/day
: : ' . = 2,250 R/day

5.  Washing for forming appliance 4 nos
. R 400 4/day

. Total (mean daily amount) 6,000 &/day
Therefore,
 The maximum daily amount of water supply .
Qb is |

Qb = 6.0m3 x 1.5 = 9.0 m3/day

Desiéhlmaximum,hourly-amount of water supply.

" A.I. Center
1)  In;casé'ﬁhat twice of maximum daily -
amount of watex supply is applied |

N |
24 % 60

QH 41,000 %/day x 1.5 x

43 R/Gay

o

. 2) Im case_that simultaneous water tap

" opening ratio is considered

Maximum hbufly.amdunt of : Oy
water supply

Amount of water due to : Wy

simultaneous watexr tap
opening

Total number of water tap : N

Standard usage of water R 3|
per water tap

Ny = N°"%7% = 7.5 (water tap : 70 nos)
o .Ql = q¢qp x Ny = 10 &/min x 7.5 =75 £/min

Judging from 1) and 2} above,
O = 75 2/wmin is adopted
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-Goat feedihg facilities

41,600 -

g = 15 .ﬂ/min.‘_‘: m = 2.63

9,000 L . ..
Qh = m X 2,63 = 16.4 % 17 £/min.

 Thé_minimum diameter of #25 mm is adopted for
water suppiy'pipe for goat feeding facilities.
The installation slope of pipe is éstimated'at

more than 1/46.
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Table 3-3

List d:r_l4ate'l' Taps -

- Place Presgnt:Cbndition__ij - - Plan
1) Bull Shcu _,5 ¢,g~ﬁ0s; : . ¢;j>< g:no&
1 soxz
2y - Cow Shed - - ¢:f3>< j
) o - 10X 2
3  Office 7 Bl0X T
4 Laboratory 12 g lox1z
5) Hoshing of Eouip. F13X 2.
6) Training 0ffice 6 ¢ 10X 7
) Domitory for staff 28 $10X3] .
B Ciinic 2 P 10X |
"9)  Sprinkle Water Tap 2 13X 1
19)  pond ] S 10X 1
M) paddock - $ 10X |
.Total 61 10S. 70 10S.

Hote: 1) In addition to the aboveL12'wa[ér taps_for

goat feeding facitities are considered.

2} Diamenters of waler taps are for the calculation

differing from the actual ones.
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Table 3-4 _ Present Haximun llourly Amount of Water Supply.

o Simu{ tancous Hain 'éranch'
“’Ca“on “0 "f ‘*” ﬂccl!mulﬂwdwarer TaP Open Max. Hrly. W.S. - Max Hety. RS,
ONnesmos Ny =NOATS omin  e/ein
de_'d- 3 - 13 : v 7 . .
1 3 | 100 1.5 75 17
22 68 . 7.4 M
3. 2 66 7.3 13 1
4 PR B B T 19
51 el 7.6 70 1o
B 15, 4B 8.2 62 36
7 8 40 5.8 58 23
8 6 34 53 53 Y
i 0 _ 33 . 5.3 _' _ 5 10
| 10 429 5.0 50 19
i 2. 21 4.8 48 14
I 3 24 L5 s N
13 2 22 - 4.3 43 14
o1 S Y - 42 (o
16 3 8 4.9 _ T Y
16 3 15 - 3.8 38 17
1712 3 T 17 33
( goat ) :
w3 . - - - 17
Total

Usage of Water : 104 /min/water tap
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Table 3-5 Hou'rly?\'moun't_ of 'Natcr "Sﬁuiin"lwy:(QH'max)

Location

Ho. of W.T.

Actumulated_
W

- Pipe

S THENE

. H._T.-ﬂi)‘en‘ing o

ST tancous

N 1os,

" oS,

Ny =NOATS

"'_Qhﬁ'ax':.';"'

Q/‘im_.:‘]

W.T.0pening
Ny

2 /min

- No 0

(4]

22

10
66
e |

60

85
33 .

26

25

21

20

15 $40
-73 /I
' 7;i "
w0 on
. &
5 B3
47
46
42
41

39 $25

36 ¢z |

34 ¢25
~33 @25

28 @25

23 @2}

17 ¢20

19
19
14
2l
A3
25
10
'1_9_
10
14
7
14
10
17
17
17
17

Total

70

Usage of Water : 10 ¢ /minfwater top
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Table 3-6 - MHourty Haximum Ratio

WIJOi) 1 -Av. Datly H.S.. Hax. Ddi!y M. 8. Eumu!awd Ilouriials?éimum Hax. Hourly W.S.
:F - o - o R/dey | 8 /day 0 /day| : R
No ODiStPl. Tank| ff_ I 40,950 2.64 108, 000
1 louse | 1,500 o0 38,700 2.72 105,120
2 » 500 i  2 250 36,450 | 2.80 102,240
s ow | om0 Lz | 3585 | 285 | - 100,800
4Bu}} "Shed été._ | 3,250 . ) 4815 1 30,450 | 3.17 96,480
5 Office etc. | 8,000 12,000 18,450 | 4.21 77,780
Cefrain Office| %750 | 5,62 12,825 5.28 | . 67.680
7 porch | 800 40 12,875 | 5.35 66, 240
5 luse | 7150 | LS 11,250 | 5.38 60, 480
9 Ppaddock | 150 25 ] 11,025 |  5.36 59,040
10 llouse | 1:500 2,250 8,775 6. 40 56, 160
TR .m0 | 2 7,850 6.78 51,840
YRR om0 1,125 6,525 7.50 48,960
3 2 750 bizs | 54w 8.80 47,520
4 750 1,125 . 4,275 8.43 40,320
I 750 1,125 3,150 10.51 133,120
16 Cow Shed 600 800 2,250 | 10.88 24,480
17 liouse - 1,500 2,250 = - ~

~TJotal 27,300 40,950
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NP}

Iﬁlét'tank'ﬁith éi§éf$iOn.7

Since diversioh'diéchargeﬁis small, the{écturatéi

diversion of water can mot be expected, so the water

is ailoted té A.I. Cénﬁer ahdngatﬁfeeding facilities
by means of the proportionate weir length to each
divérsioh'diéCharge.

The structure qf;ﬁnlei'tank with divefsion is shown
in the following figure.. An éxcess watér is diverted

to 2 nd water tank. In an ordinary condition, the

excess water overflows above the weir, but it can

- be regulated using submarged valve (see figure).
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_(06x35x15,3.27)

[}

Swmugedllufa 3

. valve — :

o L=>ab-coat feeding facilities
FLowW - -

' =>7T6 A.I.Center

i l | A .\iegalating'.(Z.Ux 35 x 15, 1057)
Weir Box '

:1_In1ét Tank
2.8%1.2x14, 47T

Decision of weir length

- The maximum daily amount of water supply:

it

For A.I. Center, Om 41.0 w3/day (28.5 &/min)

n

_For goat ~ Omgy

| 9.0 M3/day (6.3 %/min)
facilities o

~ The maximum hourly amount of water supply:

For A.I. Center, Qhy = 75.0 2/min (1.25 %/s}
For Goat Oh, = 17.0 2/min (0.28 2/s)
facilities
- Diversion ratio : Qu, : Qm; = 4.6 : 1
~ Weir length : For A.I. Center b; = 46cm
-For Goat b = l0cm
Facilities
For 2nd Tank by = 60cm

Overflow discharge through weir is calculated by

the fdilowing formula.

g=1.7 x b x h*/* (m¥/s)
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The relations between overflow depth and discharge
for each weir are'sh¢Wn below'in'éCCordance with
the above formula:

b on w3 o _g

0.46 m 0.005.m 0.00035 0.00027m3/5 "ig,2%/min

0.007 ~~ 0.00059 0.00046 ~  27.6 (28.6)
0.010 "b.bblbox o;oqoﬁé . '45.8.5'
0.014 . 0.00166 0.00130 78.0 (75.0)
0.015 '.0.09184 0.00144  86.4
0.020  0.00285 0.00221 132,56
0.025  _6.003§5 0.b93o9?" 185.4

0.10 m 0.005 '0;00035_ 0;00006;1 3.6
0.007  0.00059 0.00010 6.0 (6.3)
0.010  0.00100 0.00017 - 10.2
0.014 0.00166 0.00028 17.0 (17.0)
0.015 "0f60184' 0.00031  18.6
0.020  0.00283  0.00048 28.8
0.025  0.00395 0.00067 40.2

0.60 m 0.005 0.00035':0.00036 C 21.6

| 0.010  0.00100° 0.00102 61.2
0.015  0.00184 0.00188 112.8
0.020 6}00283 0.00289 173.4
0.025  0.00395 0.00403 241.8

From the above table, the maximum water depth

is estimated at 15 cm.'
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.(3)  Filter and distributiﬁg'tanké

a.” Basic dimensions of filter

Thé slow filter type is adopted

~ Type . | :
S because this type can filterate
almost all of suspended material
- and bkacilli and a certain extent
of ammonia nitrogen, phenol etc.
~ Design 1 _41.0'm3/déy for A.I. Center
filteration except goat feeding facilities
discharge :
- Design 5 m/day
filteration
spead
- No. of One barrel for ordinary use and
barrel one for reserve
- Size : Filteration area 8.2 m¢/barrel
2.05 x 4.00m % 2 barrels
Distributing tank
Filter Regulating 2.50 x 2.50
Inlet [2.05 x 4.00 box V = 20.5m3, for 12 hrs
Inlet |Filter
2.05 ]2.05 x 4.00 " - Ditto -
x 0.70
b.

Hydraulic properties between tanks

Inlet tank effective depth h

Loss head between inlet and

filter tanks

Lioss head in

Loss head between filter

and distributing Tanks h

3 - 33

= 1.45 m

h = 0.35m

filter tank h=0.90 m
= 0.35 m



5.

N.W.L
H.W. L
LWL
H.W.L

tank

at inlet tank -

at Eilter tank
at filter tank
at distribuﬁinq .

3 -~ 34

Ws
Ws

Ws

(R |

3

i

843.70

$41.90
841,00
840.65
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Fig. 3-5

TY PICAL CROSS SEC‘I‘ION OF INSPECTION ROAD

( From emstmg ond tank to new :mlet tank )

3,50

Surface (Asphalt 97.5 Kg/m~)

Sub Base Course (Graded Gravel) £=50

Base Course’ (Crushed Stone)” £=150
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Cow Shed Facilities

‘The following facilities are constructed at a site

with area of 1,400 m2.
a. Cow shed for ten (10} heads : 1 house, 5 x 17m = 85m?
= For cows for fraining, thus, functions for milk cow
are not=proVided
" - The shed is énclosed with brick until 1.0 m in
height and the rest is open. The roof is covered

by waved asbestos plate.

- Free stool, with wooden cattle mat and steel
partition frame, is individual type for each head

. Width : 1.30m, Length : 1.80m, Height : 1.0m

- The passage way is made of plain concrete

The details of the facilities are described as

follows;
- Passage way for hay rack ¢ 0.8m in width
- Passagé way for excreta .ditch : 1.6m "
-~ 'Both sideway :  1.0m "
- Entrance : 2'place, 1.5m
in width
~ Entrance for.management : 5 place, 1l.Zm
in wi@th
-~ Foddor store ' _ : 2.0 x 2.5m, 1 room
- Washing room : 2.0 x 2.5m, 1 room

3 - 41



-—Hay rack ' : 2 hos
- Water seservoir tank : -1 nos

- Other electric and water _ ) o
" supply system = - L Lyss _ .

b. Training shed

For practlcal tralnlnq, tralnlng shed is prov1ded

in the same site and in the v101V1ty of the entrance

- Training shed - : 10.0 X 3.5m'

(plain concrete floor)
- Trainiﬂg'frame. : 0.9 x 1.8 x 1.0m 3 -nos
o 1.2 x 1.8 x 1.%9m 2 nos
- Other electric and - : 1 L.s.

water supply facilities
"¢. Related faéilitiés

- Electrlc fence" is 1nstalled 1n81de of'wooden

fence
Electric fence & = l35m,.h = 1.20m
Wooden fende - g = 143m, h = 1.20m -

-~ Insulators, electric fence instrument and gate
handles {4 nos) for electric fence will be supplied by

- the Project and wire by a contractor.

3-1-5 Slurry Store

(1) Type of the store

Type : Underground and two barrels

Structure : Masonry concrete with reinforced
concrete cover
{nanfole for pumping up by slurry
tanker)
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:(2)- Capacity of £he store
The capaéity'df the store is calculated b& the
ﬂ.following formula N
Q= (A +B) XNXF
“;where;
Q 1 Capaéity:(M3)
A s Discharged excretion per head per day (kg)
B : Washing wafer for cattle shed
N . Heads of feeded'cattle
F o: Stored days
Vthérefore, |

(60 + 10) .x 24 heads x 10 days

Type - I : Q _
: 16.8 m3/barel

|

(60 + 10) x 16 " x 10 days

Type - II: Q
11.2 m3/barrel

1

{30 + 210) = 10 " % 10 days
= 4.0 m3/barrel

Il

Cow shed : 0

However, average stored days becomes 15 days

because two bavel type is applied.

" {3) Dimension of the store
In general, stored depth is 1.0 to 1.2 m and

free board is 0.3 m.

Width . Length Height Bavel
Type-I 2.5 m x 5.6 m x 1.5 m x 2
Type-I1 2.0 mx 4.7mx 1.5 mx 2

Cow shed 1.3 mx 3.1 mx 1.3 m x 2
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Farm Read'for Model Pasture Field

The object locatlon of lmprovement of farm road is the
north-east. part pasture fleld of asphalt paved road of
A.T. Center. Farm road Type A'ls arranged  at surround~

ings and center of the area and Type B is in prlplple

'adopted tO'improvement of exlstlng road alony present

pasturé field.

Total Width of _
width Gravel metalllng Thickness

Farm road Type A 3.5 m 3.0'm . 0.15'm
Farm road Type B 3.0 m 2.5 m . 0.10m
Length of Type A : New road L = 830 m
Improvement L =630m
Total 1,460 m
Length of Type B : Wew road L = 720 m
Improvement . L = 1,560 m
Total 2,280 m
Others : Entrance to pasture - 28 places

field

Installation of drain 1,275 m
pipe (4300)

Construction of drainage culvexrt
Box section}b.B x 0.8m 1 place
$300 pipe (Type A) 5 places

" | {Type B) 14 places

Sodding for filled slope.
1,280 m?
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Fig. 3-6

TYPICAL, SECTION OF FARM ROAD

$ =11 50

TYPE — A
B = 3.50 m
. 3,50
00 Sodding
1,500 250_4"'600 20 % o
30% ‘ o

: 300
Cr‘qshed Stone _ 30¢ ~>
t = 150 [43] - —p— )

- TYPE - B _
B = 3.00 m
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'3-1-7 Other Related Structures

(1 Drining water facility near lst tank

A drlnklng water facility is constructed a81de the

Tea Plantatlon 1n the land of . I. Center dlvertlng.
from ex1st1ng plpe (é 50) .

UnplaéticiZed-polyvinyl chioride pipe of 413 is
employed for feed pipe and water tap #13 is horizon-
.tal typé, |

Water cushion is made of masonry concrete with
mortar plasterlng. The valve installedljust down-
stream of lst tank shall bhe replaced for this.

facility.

(2) Drining water facility in the paddock

The usage of drinking place by many bulls at the
same time is not cdnsideredrbeéause the facility

is installed for the use of seed bulls only.

A water tank with circular type with the diameter
900 mm is set up near the entrance of paddock for
bull of 2 or 3 heads.

Masonry and mortar finishing works will be applied

for this drinking structure.

The water control should be timely carried out by
manpower operation of a stop valve which is instal

led at the out side 6f paddock.’
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3-2-1

Construction: Plénning
Construction Method

The model infrastructure improvement works is composed of
rehabilitation works for the existing structures and new
construction works such as inlet tank, slow filter, distributing

water tank, cow shéd, slurry stores and a part of farm road etc.

Each work will be constructed by a contractor but pipes and valves
specified in the pipeline works will be provided to DGIS from
JICA through the equipment provision for the technical coopera-

tion project.

‘Machinery construction works will be mainly used in the land

" preparatory works for cow shed construction and road construction.

The 'j_nstallation works of water supply pipes including earth works

will be constructed by manpower except long transportation works .

As té’the'field work, some portable concrete mixer will be used

for concrete works.

At the time of construction, the following items should be remarked.

a) The construction of intake, pipeline and water supply pipe
should be exautéd without stopping the water supply to the
present facilities, then several detours for the water supply
should be prepared in accordance with the site conditions. -

b) Land utilization of Ministry of Forestry and Tea Plantation

should be ne_cesséry.
c) Pfocurement of pipe and valve materials will be separated

into two r_neﬁhdds which are purchasing in Indonesia and impot-

ed from Japah.
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3-2-p

: Constfuction Time Scheduie

"The. time required for constructlon of the proaect Wlll be

about 6 months lnCludlng about 1 monuh of preparatlon of
tenderlng and final works of measurement and completlon

Tre constivction $chedule”fbf the project is shown in the -

~ following Tigure.
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CHAPTER 4 COST ESTIMATE

Procurement of Materials to be Supplied by JICA

This model infrastructure improvement works shall be carried

out at an earliest ppsSible date in order to manage the

-

smooth implementation of the Project. As the frame of the

budget is restricted, the procurement of pipes, valves and

othe; maﬁerials shall be made through the equipment provi-

sion for the technical cooperation project by JICA. The

required materials are desirable to be supplied in Indonesia
as much as possible, but some materials shall be procured
in Japan due to their specification and/or standard.

(1) Materials to be supplied in Indonesia (Pipes)

a. Long and short : Flange and socket processed and
‘piece pipes coated

b. Deformed pipe : ‘Tee welded with short piece and
flange and coated

{2) Materials to be procured in Japan (Pipes and valves)

a. Bended pipe : 'Flange and socket processed and

coated
b. Deformed pipe : Special processed high water

pressure tee

‘@. Stop valve : High water pressure and submarged
valves

d. Rapid air valve.



LIoT _OF MATERIALS & ]:LQUIPMENT SUPPLY BY JICA
( To Be purchased in Japan ) '

. Item / Des’c’f‘ibtioh’ . ' S Quantity
1, Pipeline &% Related Facilities

Bended Plpes

SCP 6%A, 2F, coated, less than 30° S s,
“ ) ll, ‘u , 550 - .. . . . [ . 1 no‘ .
nooL o, est o 1 o,
SGP 6SA. with socket, coated, less than 30° 12 mos.
SGP SOA, with socket, coated, less than 30° 21 nos.
. s SOA, with éoék’e't,'- coated, more than 30° B ©5 nos:
STPG S0A, 2F, .coate'd, less than 30° L 32 'r_1_c'>_s._

n ne,oon '? more than 30" _ 6 nos.

Specml Processed Tae

STDG SO, 3F, coated ' 1 no.
T Valves. _
Gate valve 50A, 20K, JIS B2083 . 7 nos.

‘Rapid . .Air Valve

@ 25, FC, 65A, with fitting pipe: 2 ros.
@.25, FC, BOA, = " ' 2 nos.

¢ 25, FCD, 504, " 3 nos.

@ 25, SCPH, 5S0A, " 2 nos.

Steel Expansion Flexible Joink

Victoric Jomt 5-1, Shoulder type ¢ 40A ' 2 set
1" ) , 11} @ 50A . 4 Sets

LR " @ 65A | 2 set

2., Water Supply Facilities

Stop valve @ SOA, JIS B2062 ' 1 no.



3. Slurr'y Store

Trailer type mdmg tractc:r' equlpped with
an excrement spmnkler‘ 2,200 1 o 1 no.

4. Trensportation

Matérials for pipeline facilities 1 L.S.
Materials for water supply facilities 1 L.S.
Equipment for slurry store 1 1.S.



LIST OF MATERIALS & EQUIPMENT SUPPLY BY JICA

( To-Be Purchased in Indonesia )

Ttem / Description - Quantity
1. Pipeline Facilities

. Piping materials

Long piece _Dipé (with accessories)

SCP- 65A, 2F, coated, L=6m . . . ‘- 45 pes.
SGP 65A, socket, coated, L=6 m 44 pos.
SGP. 50A, Socket, coated, L=6 m 271 pcs.
STPG SOA, 2F, coated_, 16 m o 298 pcs.

Short piece pipe (with accessories)

SGP 65A, 2F, coated, L=2 m (mean length) 18 pcs.
SGP 65A, socket, coated, L=2 m (mean length) . 10 pes.
SGP 50A, - socket, coated, L=2 m ( noT oy 40 pgs-
STPG 50A, 2F, coatéd, L=2m ( . ) 26 pes.
Tee 'pipe_

FSGP 65x65%65, 3F, JIS B2311, with short piece pipe 1 nos.
FSGP 65x65x50, 3F, JIS B231L "o 2 nos.
FSGP 50x50x50, 3F, JIS B2311, ! 3 nos.
STPG 50x50x50, 3F, JIS B2312 " 5 nos

2. Inland Tmnéportation
Materials for Pipeline Fecilities 1 L.S.



(3)  ‘Equipment supplied by JICA
a. Slurry tanker for slurry irrigation
b}}_Ipﬁulators{ electric fence instrument and gate
hgndie for electric fence
‘The material item b abOVe'will:be_proﬁidéd.by the
Japanese gxperts for the Project.
“The following are the breakdown of equipment and

materiéls supplied by JICA.

4-2 Project Cost
(1) Estimate of construction cost

For the estimation of construction cost, the material
and labour cost are adopted using the standard prices
and curreht market'prices which were surveyed on
‘December 1986 in P.U. Cipitakarya .and P.U. Irigasi
Office in Malang, and Water Supply Services Office

in Surabava and so on.

The construction cost is including safety control of
the construction site, guality controll of materials

and structures, profit, over head and tax.

The exchage rate used in the cost estimation is Yen 1

is equivalent to Rupiah 10.



Project cost
The total project cost is éstimated as follows,

1. Model infrast¥ucture improvement -  ¥25,000,000
works ' , .
2. Sﬁpply of machinery and equipmént. ' ¥i3;500,000
by JICA o o
Total project cost _ ¥38,500,000
The detail of the éonstrdction and projeét“qost are

summarized in the foilowingrtable.'



BREAKDOWN OF PROJECT COST

A, Const.ructi'ml Cost

1. Tmprovement of Intake Facilities 1 L.S. FRp. 1,967,000
2, Inprovement of Plpeline and
Related Facilities o 4,2 Km Rp. 41,356,000
3. Inprovement of Water Supply
- Facilities - - : 3.0 Km Rp. 59,726,000
4. Construction of Cow Shed 1 L.S. Rp. 21,629,000
§. Construction of Slurry Stores _ 3 Tanks Rp. 14,049,000
6. Improvement of Farm Road _ 3.8 Km - Rp. 30,661,000
7. Other Related Structures 1 L.S. Ro. 550,000
8. General Works (Preparatory works,
g 'I‘émpcjrary viorks and Other Common
works) 1 L.S." Rp. 21,880,000
Sub Total ' ) ~ Rp. 191,818,000
V.AT. (P.P.N.) 10 % Rp. 19,182,000
Total | Rp. 211,000,000
Reservation 1 L.S. Rp. 21,100,000
Total ' Rp. 232,100,000
Miscellaneous ' 1L.S. Rp. 17,900,000
Grand Total Rp. 250,000,000

(¥ 25,000,000

B. Supply of Machinery and Equipment by JICA

1. Carbon steel pipes, ete.
(Purchased in Indonesia) 1 L.S. FRp. 67,000,000
' ' (¥ 6,700,000

2. Carbon steel pipes with bend,

valves, ect. {(Purchased in Japan) 1 L.S, ¥ 3,800,000
3. Slurry tanker (2,200 litr.) 1 Set ¥ 3,000,000
Total Y 13,500,000



4-3 " Bill of Quantities



9680°0 uoL, SuIom Tesas | STT

oA u wod | pIT

0L"0 ¥ ~ 91830U0O UTRTd | ETT

002 e Butasgeetd qelacd | 21l

. o0t oM 23aI0U0s ATUOSEN  TTT
xog BuTT3398 JO usuwsacuduT Z-T

Tenoa-ang
0T ‘gt SHIOM SNOSURTT0STH|  OT1
01T S sTeTaeqew ATpung| 60T
g mE Jeamodusu Ag

UOTAORCOD UM TTTSNORE) | SOT

01 - Jemodusw AQ UOTIRAROXT, /0T

c5TLT NE MMphoE Joozdisgem| 90T

290°0 uoy, ~ syaom 12938|  SOT

ooz e ‘uroi]  pOT

or*0 e 238J0U00 UTeTd| £0T

28°1€e Ju Burasyserd deraon| 201

2801 mE 2q8J0uCy Axuoser| 10T
R . 59T TTTIVBS SRAUL JO AUSWaACIdwT T-T

- (da) (dy)
syrewsy B 501ag 95Tad ATUN | STATAUEND | 3Tun uot3draossq wasT
S —— ,
SETIIINYAD 40,

T1Id




Te30L

SATIIINVAD 40 1118

Te303-ans
o't ‘87 mxmoz_msomcmﬁHmUWHz 121
01 "8 sTeTIeyRw Ampung | 02T
0T g oot ¢ aos
- Jo ueraeTressur B Atddng | 61T
01 I T A 00T @ Ond
| 30 uOTABTTEASUT § ATddNg | 81T
02 o .. umioacmﬁ Aq
uoTaoRduOd wma TTTRORG | L 41T
_ . o _ mE aasmodusw Ag .coﬂdbmoxm. ott
(dyg) (du)
SyIeway so1ad 25Tad ATUR | SITITIVEND [U3TUN uoT2dTIOSQ | weaz
“CCON .

10



G'ge a bdoTs pageawows Jjo Burtusiutd!| SIL

656 JHO0T ButaeaTs| vI2

STETT mE Teneld O Buroeld| €12

e 0°0S1 " $H00I 9T0RISqQO FO ButTedd| 2Ig,

. Tesodstp Burpnioug G 2ob T ,mE Jamoduew Ag UOTIBAROXT HHN

05 @ _

8 avetd| aATea dong . Jo UCTABTTEASUT | 01T¢
_ 56 ¢

, g soetd! oaTea dojs IO UOTIBTTEASUT | 802

& B ss97 ord goetd pusaq add 1o mcﬁwmmooum 80z
, { II 8dAL )

GI acetd adtd posodxae a7 phoaQﬂw o2

| ( 1 ad4s ) ’

8z acerd adyd psscdxs a0z qxcddngt 90z
- ( adAy a8uetrs )

1°288°T w ¥ 08 Ddlg JO uoTieITelsuI | SO2

‘ { =diy gavoeg ) .

8 90L T w YOS D4LS FO-uotieireasur | vOC
- { odAy 3exo0g )

.9rgoe w V89 dDg JO UoTjeTTelsur | £02
. ( ediy 98uery )

002t w V3§59 408 I© uoTieTTeasul | 202
{ odky eBuetg -

LTe02 w V59 498 JO UOTIBTTEISUI | 102

SUTTadId JO UOTIEITessur T-2
(dg) (d¥)
sxaewsy eo1ad seTiTaweny | aTup uotadiaesag weyI

JenTad 3TuUn

£ "ON

SEILIINVAD 20 T1id

11



s Jamodiew Aq

09 muE. §
coapomgaoo ua ™ TTTRIOEE 8ce
A : mE aemoduew Aq UOTYEAROXT | LZ2
shomaoragespageTsy JO auswescadul z-z
Te303-ans

o "' S}I0M SNOSUBTTSOSTH | . 922
0T ! sTeTIovew Axpung See

n 0S5 ¢ aaTen o€l
z -sou wo uoTaeTIRASUT B Arddng v2e

Y . 59 ¢ eaTes oqEd
g *sou 1o UOTIBTTRISUT 3 hﬁaaﬂm £ze

JusTeATbe 30 TE02E SIf Q0T @-aaTen 2388
. : S e | "sou Jo uotyerTesut g Arddng | - gz2

, uoTyesUeTd eoq ur peox |

018 S BUTASTX® JO UOTIBIONSAY | T2E
T soet1d a1d g7o MOTE 2TON | 022
1 s0eTd 3Td JJo MOTE T°ON | - 612

amssard Joyem
L. ave1d | AxeurpIo 407 4716 oATeA JTV |  8T2

. . - sanesead Jsyem
2 aoeTd | Uty a0y 3Td eaTeA ATy | LT2
o1 g oy  adrd pauwrogep | ..
Jo uorjerressut 3 Arddng | 912
() (dw) |
- poTad s0Tad ATUN | SeTATIUENY pwcm ‘uoT3dTaos3(Q

ﬁ_ _TEEsy

waa T,

¥ “ON

SATIIINYND A0 A g

12



Te30%

Tel03-ang

QT 87 $ICM SNOSUBTTSOSTU | 6€2
259 - Jeqrou yooxdisgem | 8€T
ost w v 02 ond
Jo ueTgeTTessut § Arddng LEZ
SoURI BUT3STIX® | o
| FO Teaowad Burpnioul 02e W | 90U 33U JO UOTIBTTEISUL | G2
0BT°0 g I =
08788 Ju 23a70U00 ATUOSER | ¥EZ
95T°0 uoy, Teq JUBWSRIOTUTBY | EEC
LT 2 o wsog |oeee
0z 0 r - ped xenaol | TeZ
010 Wl 21830U00 UTETd | OE2
042 mE 513.I0UDD Umonochmm 522
() (dx) |
mxu_m.ﬁmm soTad 30Tad p_._“ncmF s3T3TIUENY | 3TUN uotadTaossag wsaT
S “oN- . . : L
. SIILIINVND 30 T11H

13



Te303-arg
o...ﬁ " . SAJIOM SNOSUBRTTaSTH | SIE
0°T ‘g sadtd 3o Qo_ﬂm.n”
_ | -Teasur JO0F SNOSUBRTISOSTH | vIE.
L'TT me ‘ mcﬂmpmm.ﬁa_ Jel30H | €16
0*S . W _ Lo Y 05 MIDS
- o Jo ucTyeTTeasur B ATddng | 2IE
s soetd | enTes dogs o vomyETTEISUT | L TTE
00T Cw | 0 vsooand |
Jo uotyeTTeasut § Arddng | OIE
02e . gl zemoduew AC TUTIURTRE [ 60E
061 " B mpmpnco.o___?%wmz 80¢g
oLt _ e S gemoduew Aq |
uoTavRdwod Yy TITRIeE | .08
0Ly U .um?omcma..mp coﬁm%.u.xm. o0e
ge8°C 1" JEQ JUBWSIIOIUTRY | - SOE
FAXAN0] uog, SMJIOM T84S | - H0E
O1°T .. mE : ped Jeiaon | g0E
T'81T : NE . wiog | Z0g
CL" LT : mE . 213BITUOD U.mo,uo,.ﬂcﬁwm CI0E

SUBL 28TUL JO UOTAONIASHO) T |
J(dy) _

nﬁr swgewey  sopag | eotag artun| serataweny | atun|  uovadtasseq - | we3T

=N
i
Sl

14

_ .

9 "oN I
SEIIIINYOO 20 1714




SETIIINVAC 30 T1iE

Te301-ang
0T " ,wxhoz SNOsUeTTaoST | EEE
01 ‘g godtd uotneT
—T23suUT Joi m.ﬁo..mﬁm,.mﬂwom.ma cES
00T . us . ¥ 05 MIDS
Jo uoTjeTTelsut B ATddeg | TEE
9 aveTd | aaTen doas Jo uoIlaRTITEASUL | QFEE
0°0€ ow vV S9 Ond
JO uorgeTTEasuT B ATddng | BZE
LT . S Butaeisetd JeqaoW | 82E
000 ‘% -s0U Motaq snoxod | L2E
28 " J83TTI I0F Toaead pepesd | 92¢
CTUeT N ©a83TT3 JOF PUES papedd | §2¢
22T y s3870u00 Asuosell | vee
0.0z . Jsmoduew Ag TTTFuATEd | €26
_ouﬂm _ T Jamodineu Ag
_ uoTaoRdWOS YiTM TTTRORT | 22¢
L 0rse o zemoduew Aq ucTyeneoxd | T2
129 e} Souer Syaom Te9318 | QZE
08T o ped xeaaon | 61g
stee M wrod | 81e
o1e°e L uog, | JBq JUSWSOIOFUTSY | L1E
e _ o mpmpoﬁoo DEOIOTUTEY 9T¢
el J93TT4 JO UOTIONIGSUOD 2-€
I ) ) _ _
| syIeway . 20134 vuaum 11U .moﬂpﬁpﬁdﬁo pﬂﬂb uotadraossg EupH.
L “oN h

15



-8

. - T2303-00S

01 " : " SHIOM STIOBUETTOOSTH | 6vE
ot ‘g7 | Burdid 203 STOSUSTTSOSTH| SYE
0's y ¥ O #dOS ‘- 033TQ = ! L¥E

0's w Y08 MOS
: JO uoTaeTTRASUT B ATddng | ove
v soetd| aaTea dogs IO UOTAETTRAsUI | sve

002 us | ¥ 59 Ofd
_ Jo uoTayetrTessut p Atddeg | ppe
05y y - eqewou0d Axuosed | £vE
0°80T . asnoduey: Aq TTTIUATET | 2v0

oty y | zemodusw Aq |
_ _ _ UOT30BdWoS UyITM TTTINTed | TvE
0°S% mE _ ,Hmzoac..me.ho,.co..ﬂmkfwoxm. - .OvE
z *sou ONd JO el QUSA ATV | BEE
£92°0 uoyg, SHIOM Hmm.pm. e
081 mE ped ,Hm»hoﬁ_. | LEE
9291 u wog{ 9ge
0zLT uoy, Jeq JUSUWRAIOIUTIY |- S8
oF°0t : mE 92920U00 PISICTUTSY vmm.,.
Sy, BUTINATIASTO JO UOTAONIASUD £E
(dy) (dxg) B
syIRWSY 20TIg 99734 3TuN safaTavEny | 3TUn uotadiaossq Ewpw.
d_ .

“on

SEILIINVAD 20 1114

16



L

SATIIINYAD 40 TI18

« | OF 2 8ATea dois ‘- 03310 - |T-498
quaTEATABR IO TEOZE SIf S n | OS @ aatTea dogs ‘- 0337TQ - L9E
quSTeATDS g0 TE0ZE SIF S -gou S0 ¢ anTen 23e3
S Jo votjerTessut p ATddng 99¢.

12 soetd godtd But
. FAsTYe 01 SHYIOM BUTLOSULIOD jateley

z ‘gou _ £T ¢ 8aTes JTe
JO uoTayetTelsuT B ATddng 7OE
c soeTd |2nTes dols JO UOTARTTEISUT £9g
Z " 02 ¢ ‘- o331q - zsg
"’ T 0 Ge ¢ ‘- 033Tq - ToE
: T 0 2 ¢ ‘- onatg - 0o
p%dw?ﬂdm. ..fHo:.mmomm orp I ‘SoU | OF @ aaTeA mopm I0 A1ddng 656
o 01 u OAd 3o. 2dtd pawroyaq 85E
o't ‘g MaDs 3o 2drd pewuogsq | LSE
0°€L2 " ¥ or o ‘- 033%q - 9se
0"9T ! V 0z DM ‘- 03370 - | SSE
0°LLT “ Y OZ . ‘- 03T - ¢ PSE
T 0°8L0°T " ¥ Se o e 0331g - £5¢
" 0158 " vee . ‘-o3ata - | oese
. _ 0*208 " ¥ O MIDS ‘- oa3Tq - | TSE

SyacM UrTes SUTpRTOUT N W . Y QS E@w
: Jo uotyeiTelsut B Arddng 0se

_ sadtd [Atddng [Je2epM JO COJ.....HmHHMmeH_ 9 ﬁjﬁzm. -
rawy (dy) . | .
sM.aeusy | moﬂhm Mﬁﬂhm pwcm woﬁpﬂpcdso | aTun uoTadiaossg waay
& "ON

17



o' " . ~xemodusw AQ
. votTgoeduco U TITPIORE | 9LE
0 mE Jemodusw £g UOTIBAROXE | GLE
MUBL I83BM DUZ JO pcmem\,ounﬁ_ o-¢
 Tea0a~ang
0T i SHIOM SNOPURTTSOSTH | PLE
0'9ST w _ o eoueg
- 30 uoTaerTeasur » ATddng | €48
0009 mE Juewdinbe AQ uoTIEABONT | 2LE
0*0b W 00T . Butxestd| TLE
syuel BUTINQTIASTO B JOOTLI (39TUl punioTe SMIOM pcme@mcng< S-¢
TE30-ang
0T " SYIOM SNOBUETTEOSTH | OLE
| | o't s T | sTeTxejew Axpung | 6SE
e TeAtnbs IO TS0z S°IrC T *S0U . G2 ¢ saTeA .QOpw. .
: o _ - §o vorgetreasut g Arddng | gse
(G¥) (dy) |
* syrewsy 5014 moaum_UMgm, ssTaTIURND | 2TuD UotT3dTa0s8] ‘wesT
0T "oN

m.MH_HH_Hz<DG. 40 1714

18



ﬁ. TE303-aNg -
0T ‘g SHIOM SNOSUBTIZOSTH | T6E
v°9 " o0e ¢ ad1d uTRIp SSOIO
. Fo uctyetessut ® Arddng| Ost.
: 08°68 o 212I0U00 AJUCSEN | 68 .
€109 U aomodirew Aq TTTIUTed | 88¢
29 w ot UO3TP JO ButumiTal | 48€
0 0SS S quewaned jreudsy| 98¢
- G'¢ie - mE Jamoduew Agq uoTyesBOXT | G8E
pecy ucTaosdsur JO AuswRAOIdUT  L-E
Te3on-ang

01 ‘81 SHIOM $NOPUBTTSOSTH | - #8E

0'02 w : .V 05 0Ad
_ JO uoTaetTEssut R Arddng | £8¢
8600 _ " SMIcM 18915 | 8¢
£80°0 : UoL 92.9J0U00 JUSWEDIOTUTSY | TSE
t°0T _ Y wrod | +08e
oT0 R ved xe3qon | 6LE
or "0 R y $38J0UOO UTeTd | 8L
or° 1 | g $18I0UCD POOIOIUTIY | LLE

() 179w
SIRWay E antTIgd s21ad 3Tun gaTaTauenyd 2 Tun uctadrasssg WSy T
1T "ON

' SEIIIINVAD 40 T1ig

19



.m@mu.

Te30r

syaewsy

e

o e0Tad

80Tad. 3 TUN:

saT3T3UENY

ITun

uetaditaosesg

weaT

<1

Ton

SAIIIINVAD 40 1118

20



| N
11 80U sWeJy uoTaTaTRd | OZP
01 0 SITATTTOET OTI3081Z | BTy
ot 81 seTATTIoRy ATddns Jejem| 81y
T ave1d queq JToATIST Jayem | Lib
z ‘zoU Hoed h@g uspoom | 9Tv
T | y - MOpUTM USPOOM | ST¥
1 soetd JO0D uspoom | It
ST . 81018 oBel0y JOI Alucsex | £Tv
0°92 U © qeweraen| 2w
g8'9 i TTeM USPOOM JO UOTREoTICed | 1Ty
2'2e7 QU [eretd sogseqse uyms Burgooy | OTp
80°S ] QU [owRIZ USPOCM JO UOTIBOTIARS | 60V
vg* m_ma_ _ NE _ ma..ﬂmpmmﬂ& JenJc | 80V
og'e " . TeaoH | OF
0511 - TE3I0W UyTM OTIE | 90p
05°8 ” : Teneds eseg | SOv
05°8 wo | _ | 90BI0UCO BSed | YOp
0T*9 R R pUes UOTYEPUNOi | £0v
or9 B . yemesS wmampwod | Zov
, .om,.mm _H mE aseq 107 m.pmgocoo hncowmz CTIOb
L paug #00 Jo uoTIONIISI00 T
SO RGN N |
sHaBwaY - - eotad wuoﬂhm.pﬁc:. seTaTavEny | 3Tun uotadiaossg .. | we3l

- €T oy

SEIIIINVAD 20 111d

21



SEILIINVOO 0 .7171d

TEAoT-anG _
01 : ™ SHIOM - SNOSURTTIOSTH |  TEY
o't e SOTATIToRF OTAIOSTH| " OBV
0701 w UOTP 238X0XFT | GEY
5 | -sou sweay UOTATATRd | YEY
T°5 | w | TTem uspoom 3o ucTiROTIQRI| EEV
. g°6s : U eyetd sojseqse watm Surzood | 2ev
£z mE SWeJ) uspoom JO uoTsedtaced | TIev
...marma . .NE Butaasetd Telaon | - Oey
020 SR o rmaon| ey
L1570 h_ JEqI0U URTM MOTag | 82Y
05°€ : " .. Tenead eseg|  LZv
0S'€ Y 83auou0ee esed | - 92y
o2 T DUES LOTYeDUnOd | Seb
00z o TorBIS UOTRBOUNOd | bEy
06y w .mmmp J0J $79I0U00 AIUOSENW | €2F
Mo E %
paus BuTuTeJ] JO UoTIONIASUoD -t
Tes303-ang ’
0T - S STORURTTSOSTI. | 221
2771 W _ YorTR BISIOXY | Tev
(duj - (du) _
- muﬁmﬁmm. _ 29134 30Tag p.nndD mmﬂp..ﬂpcwﬂe\u, ATUR co,.num,.ﬂomma_ wany
p1T oM _

22

4



Tea0y,

T2101-008
o't ‘g SHIOM SNCBURTISOSTH | Oby
g 'eeT " 20UST OTJIOBTH BEV
8 TbT - w SoUDT uspoom | T gk
paus. m.cﬂc..n.mb .,Ho,m Qe " - 03171d - LEY.
pays mod 10g v 16 " Jemoduew Ag TTIRICRd | Sev
paus SuTuTeJ] JOI S 8 “ - 03Td - Sev
DaUs ‘MOD J04 - 0°gst u Famoduew Ag UOTABABOXT | peb
| eregrtz o quewdTribe Aq UOTyeAeOXT | EEV
g-s1 g 00T BuraeeTd| 2Ev
1 SSTITTTORE PAUS MOD J0F SSIOM JahQ £
{da) (du) _ _
m...x.umaw.,m aoTag ‘8oTad 3TUR .mmﬂuﬁpﬂmﬂo. 3Tun uoradiaossq waqT
ST "ON

SEIIIINVAO 30 7111d

23



SATLTINYAG 40 TII€

09°s _ .m.E _ 233I0UCY PROIOTUTAY | - 91S
oetee | M Butasyserd xelaol| SIS
08'2L 1. | snexouco AJUoseEW | pTS
S*90T o Jamoduwew Aq- | 0 -
: UoTRoRdLoD UM TTLRIORE | €18
2 20z mE Jemodirewl Ag UOTIerBOXZT | ZIS
| paug TTNE Iy I-2GKL a103g ANMIS JO UOTAONTSYCD 2-§
Te103-ang
01 " SHJOM SNOZURTTEOSTH | TTS
0T 80 UDITR % XOQ BRIOXT | 0TS
o'g | mE.. _ - | wIod | B80S
/80°0 | " uog, . Jeq Em&oomo.wﬁmm B80S
0z°1 : i 3(AITUCD .vuuno.wc.wmm 105
- 092 | m& mpm..u.ocoo utetd! ons
cs-92 : M - Butgeisetd Je3aoii; v0S
08 62 : " 293I2U00 ATUOSSH | E05
g oL [ Jamoduen Ag
. . uoTaoRdWoD U3 T TITROEE . 208
00T mE Jemodiew AQ UOTIEABOXT 08
DOUS 40D IGT BI03§ ARMIS JO UOTIONIISYCD T-§ -
(dw) (d) |
- sureuwey . g_ s0Tad s01ad aTun | SeTaTIUENy. | 3TUA U0 TAETINS] went
o7 o —

24



TR10L

T2303~00g
01 ' " _SMIOM SNOSUETTSOSTH | TES.
01 ‘8 UoATP % XOg BiaJdoxd | 0SS
®‘..m.ﬁ NE . .E..Ho.m_ 825
86170 : uog, STeq JUSWSDIOTUTSY | 828
08 wo S1OX0UCO PasJoTUTSY | L2S
08°C . S U .~ sasaouod uteTd | 926
Q0es NE Furasnsetd Jelgon | S2s
08185 - DL,3I0U0D \Ccom.mz TAS
S8 | o . " gamoduew Ag .
uoT3oedod Ul th TTTROBE | £2S
m.o@a | _ mE . _umzomc.ma Aq votyeseoxd ! 228

pays TIng Jof IT-odfy axoag AT JO UOTAONIISUOD €5

Te303-ang
0T : . SHIOM SNCsUeTISTSTH | 12S
o1 1 | UO3TQ % Xog BYRIONE | 029
05z _ _me . . wiog | 81§
| | 892°0 . . uog, Jeq JUSURDIOTUTIY | LTS
fau) | (e
| syaBwey N aetaa | eotag atun | ssTaTauEny | atun| uoTadTasssq. wellI

LT "ON _ :
R SATIIINVAC 0 1118

25




SAILIINVNO 40 TTId

230
0T R S}I0M SNOSUBTTSOSTH| 2T9
saed Ino J04 TT " . ,y..ﬁppﬁﬂ_ - T1ie
ared pelTig Jo4 Lt W | - PTI9TZ aargsed o3 souexjud| 019
T aoetd | 328ATIO sBeuteaq| 609
00E ¢ 0w w utesp Jog odrd 83s8aoucd |
| 30 GOTARTTEASUT % ATddng | 809
01008 0T Uo3 TP 0¥ BurysTuTi | L09
R Y adoTs POTTTY J0F BUTUSTUTS | 909
1T me,ooﬁ . . adots
. DojeABdX® J0F BUTUSTUTIL | G09 -
2'5L0°T Y Jemoduew AQ TTTIAIEE | 02
: 8 9T5°T & zamoduew Aq UOTYeAROXE | 1609
w01 0'569's o “g-adfy - oaata - | 208
wo §T=3- S gee‘y _w - y-adAy PROI WIEF JOF
_ = | BUOAS PAUSTUID JO AusuiedeTd | 109
jﬁ& ¥ ¥-2dAy PROY Wred JO JUSLRAOIGUL  T-g -
A(du) {(da)
siaewsy eotag | eotag atup| serataweny | atun ue13d1I05sq weg
o e i

26



Te3CL

SIIZIINVNC 0 1714

Te303-ang
01 ST SNCaUETTeoS | 402
06 NE Futaeasetd Teaadh | 90L
0L°T . o™ anaxoucd AJuosel | SOL
MOOPPEd J07 $STYTITORJ (Jedem BuTHUTIQ JO UOTIONIZSURD 2-4
Te303-ang
QT ‘8T SHIOM SNOSUBRTTIOSTH | 04
0°Sw u ¥ 02 Ond
Jo uotyetTTessut g A1ddng | €0L
v°s2 . S Butagisetd Je1Io0W | 204
oL"z. o Jeqdou UNTM MOTIE | TOL
MUel, 4ST Jeau SOTATTTORI [Me3em BuTUuTIg JO UOTIONISSUPD T-4
(dy) (dy)
sxJIsWaY mUHnm 20T3d 3TUn SataTaweEnd 3Tun uotadtaossag waiyx
&1 TON

27












CHAPTER = 5  BID DOCUMENTS (DRAFT)

5.1 Contract

5=2 Technical Specifications






- CONTRACT

- FOR

CONSTRUCTION OF MODEL INFRASTRUCTURE IMPROVEMENT WORKS
‘ON
THE STRENGTHENING OF ARTIFICIAL INSEMINATI@N CENTER PROJECT
IN

INDONESIA

JAKARTA OFFICE

JAPAN INTERNATIONAL COOPERATION AGENCY






CONTRACT

e b ot e Bl i B ol v o ey e e Yok B St pm e ek e o £ mm i T P T L i e e Rt T e Ve —

et By S ks o A m i m e e gt e Bk e L S Bk ey b me et e o e VB ak e e m e am S Pm e

This Contract is executed on the ____ day of _____ 1987 _

at the JICA Jakarta Office between

Japan International Cooperation Agency, Jakarta Office by

— i fre e e e  m e s e L e e e m e e o A —

" representative of the JICA Jakarta Office, hereinafter called

“the JICA" of the one part, and

e e et e e e L ma s e e Ay ——

of the other part.

Both partieé mutually agree under the terms of this Contract

as follows:

Article 1 (a)

DESCRIPTION OF WORKS

The Contractor shall carry out the construction of model



1nfrastructure 1mprovement WOLKQ, herelnafter called “the Works"
cons;stlng of 1mprovement of 1ntake fac111ty and plpellne and
'lelated structures, 1mp10vement of water supply fac1llt1es,
constructlon of cow shed and slurry store and merovement of farm

road, in Slngosarl, East Java under the Strengthenlng of Artlflclal

Iﬁseminatlon Centex Project.

Article 1 (b)

The JICA agrees to.employ the Contractor and the Contractor

agrees to perform the Works as specified below.

1. Improvement of Intake
(a) Improvemeht'of'intaké'facility_ ' © - 1-place

{(b) Improvement of settling box 1 place

2. Installation of pipeline )
(a} Installation of pipeline 4.2 ¥m

{b} TImprovement of related sttugturés ‘ L i.s.

3. Improvement'of water supply facilities

(a}l Construction of inlet tank, filter and

distributing tank and related structures 3 nos.
(b} Installation of supply pipé L.8 Km
(c) Installation of feed pipe 0.7 Xm
{d) Imérovement of related structures 1 Ln.s.

{e) TImprovement of inspection road to
~dinlet tank . - : 220 m



8.

Construction of cow shed -

{a) Cow shed ahd training shed

{(b) Related étructures

Construction of slurry store

(a) Slurry store

(b} Excreta ditch

Improvement of farm road
{a} Farm road Type-A

(b} Farm road.Type~B

{c) Related structures

Other related structures

(2) Construction of water supply facility

near first tank

{b) Construction of water supply fécility for

paddock -

.General Works (Preparatory works, temporary

works and other common works}

2

1

1

Houses

L.5.

nos.

place

place

L.S.

The details of the above terms are given in the attached

drawings and specifications.



Article 1 (c)
The“foiloﬁiﬁg documents shall be deemed to form, be read
and constructed as Part of the Contract:

i) Contract
ii) Technical specification
1ii). Drawings ~

iv) Bill of Quantities

Article 2

CONTRACT PRICE

The Contract price is fixed in Rp.

(Say Pupiah

which consists of:
a. Construction cost based on the Bill of Quantities

“in Rp. ' : and {Say Rupiah

) and

"b. Indonesian value added tax, némely:P.P.N. in

Rp. (Say Rupiah
).

Overhead, profits and other duties and taxes except P.P.N.
shall be already calculated in the Unit price of Bill of

Quantities}.



Article 3
PERFORMANCE BOND

'_As-a security for the fajthful performance of the Works under
“this Contract, the Contractor has on the execution of this

Cphﬁiact deposited a performance boﬁd with the JICA

Rp. o )

in cash, or iq lieu thereof a'Bank Guarantec issued by the

bearing the number

and dated ' in the

amquht Qf Rp.. . _ (

) which represents five (5} perceht'of the Contract
‘Price, the name of the issuing bank and the form of the bank

guarantee are to be approved by the JICA.

The JICA will return the performance Bond or the Bank Guarantee
to the Conttaétor:as_the case may be at the end of the twelve
{12) months aftex final acCepfance:of-the Works by the JICA

as stipulated:in Article 19 of this Contract. provided that

the éompléted Works shall th show any defect or damage caused
throuQﬁ the fault of the Contractor, or through the fault of

éhy new Contractor in the case of termination of Contract by the

JILCA undexr Article 4.

Should the Contractor by in default, the JICA shall have the
right to demand payment from all or any part of the performance
bond. in'addition,.fhe Contractor shall remain liable for the

full loss sustained by the JICA.



Article 4

COMPLETION TIME . .

' The Contractor agrées:tO'commence"thé wOrks5at’the site within
ten (10) aays from the date of 51gn1ng of thls Contract (Com~
mencement date) and’ the: Contractox agrees to satlsfactorlly

complete_the Works within o _days (complet;on tlme)_after o

the date hereof which will become due on | - 1987
{completion date};' i

In a case where it 15 clear that the Contractor is falllng

to fulf11 his obligations w1th1n the perlod refexred to in the
preceedlng Artlcle. The Contractor shall 1nf0rm the JICA of
this as soon as pOSSJble and lf the JICA agrees ‘that the delay
is due to such causes as natural calamity or others for which
the Contractor is not liable, a réaspnable extension of time
shall be.approved. In.thiS'case; the sum referred to in

Article 15 shall not be collectead.

Article 5

' CONSTRUCTION METHOD AND TEMPORARY WORKS

Thé construction method including implementation'schedule and
plan of the temporary works such as 1nstallatlon of tempoxary.
facllltles, offices, ware'hopses, constructlon roads, electrlc
wiring, etc. shall bé:submitted.by the ant;actqr and apﬁrovéd by
the JICA at least one (1) week in advaﬁce of the comﬁenceméntr

of the Works.



Article 6 {(a)

PROCESS OF CARRYING OUT OF WORKS

.'The anﬁragtgt_shali carry ocut the woﬁk in accordance with the
 draWiP9S énd spé¢ifi¢atioﬁ refer;ed £6.in Article‘l(c); And
in c§§e$_Qhéré.it i$_necésédrf for ¢arrying but sucﬁ work as
is noﬁ ménﬁi@hédﬁth@fein for the purpéée of promoting tﬁe ‘
present cansérﬁcﬁién or for reasons of éStablished practicés,.
'ﬁhe Conﬁrac£6; shall carry out the said work under the direc-
tion o£'the'JICA. In casés where the Contracior fiﬁds any
doubﬁ,iﬁ_ﬁhg.plans of construcﬁion, the Contractor shall'ask the.
JICA for the ﬁeCeéséry dixedtioﬁs,beforé_coﬁmencing the work

on that part for which there exists some doubt.

Article 6 (b)

COMPLIANCE WITH STATUES AND REGULATIONS

In the execution of the works mentioned in the Article 6 (a),

the following conditions will prevail

1. General conditions on construction works execution of the

pﬁblic worké in Indonesia (Supplement State Paper No 14571).

2. General regulations on inspection of construction materials

- for .construction of buildings in Indonesia.
3. Local construction regulations.

4. Decision No 12/1977 of the President of the Republic of

Indonesia.



Article 7

CAké'bETWORkS'- R .

The Contractor shall follow the dlrectlon of the JICA or the
Englneer to be appornted by the JICA (herelnafter called "the
.Englneer ).- As to materlals for ‘the constructlon, the Contractor
shall use only those 1nspected and approved by the JICA or the
Engineer In cases where any defectlve work has been done as

a result of such use of materlals whlch have not been 1nspected
by the Engineer, the Contractor shall be llable to change the
materlals or repalr the work at his own cost and responsrblllty
The constructlon shall be carrled out 1n accordance ‘with the
proper technlque and ‘durability shall be the principal aim

as regards to the construction.

Article 8

EMPLOYMENT OF WORKMEN

As to the workmen to be hired by the Contractor for the works,
the Contractor shall assume the responsibility as entrepeneur

Or_empleyer, as provided for by laws and regulations in Indonesia.
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Article 9
SUB~LETTING -

:The'Contractorfshall'not assign or sublet to a third parity the
whole or part*of_the;cthtruction, except in cases where the

Contractor has obtained written approval from the JICA.

Article 10

.DAMAGES TO'PERSONS:OR.PROPERTIES
In éasés where any damages are caused to the'JICA or a third
party,;materials_or buildihgs, through carelessness on the part
of the Contractor during the course of works or transportation
of materia;s, the Contractor shall be liable to'repaif or
compensate‘éudh damages at his own expense by the date appointed

by the JICA or the third party..

~ Article 11

MODIFICATION OF PLAN

If the JICA finds it necessarf to_make modification of construc-
tioh design, quantities and/ox métefials and.so forth during

the coﬁfséjdf coﬁétruction, the JICA has the right to oxder the
modification.of the Works to the Contractor, and such order shall

'pbe made in writing from the JICA to the Contractor.

TheIJICA agrees'to adjust upwards or downwards the necessary
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expense for such modlflcatlon to the Contlactor, which wxll be
estimated by unlt price in the blll of. quantltles of thlS

Contract in case of modlflcatlon of quantltles of constluctlon
works

If the Contract shall not contaln any rates appllcable to the
_extra,ox additional work then sultable prices shall be agreed
upon between the JICA and the Contractor. In the event of dis-
agreehent, the Engineer shall fix such prices as shall in his
opinion be reasonable and prOper.

AISO'the.extension of . the completion time due to the modifica~'
tien shall be given by the JICA who shall have the sole rlght

to dec1de the number of days of such extension.

Article 12

PRICE ADJUSTMENT

In case costs of materiais and works ﬁé#e risen sharply as a
result of Rupiah-devaluation against US Dollar in Indoneéia,
the.JICA at the request of the Contractor, is open to hegétia~
tion on reasonable adjustment of a part of the Contract prlce
cn the basis of unit prlces of Bill of Quantltles However,
the adjustment rates will be subject to total approval from

the JICA.

12

(6
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Article 13

~ RIGHT TO RESCIND CONTRACT AND PENALTY

In cases where the Contractor fails to fulfill his obligations
undéf ﬁhié contract; the:JICA may rescind the whole or part of
.the'Cthract. ‘

In suéh'ércasé;'the'JICA may ¢ollect from the Contractor, as

a pgﬁalty,*a suit of lO'pérceht (10%) of the amount of rescinded .
cOnsfructioh‘ih'additiohs to the amount of rescinded-const:uc—
 tion. When the damége sustained to £he JICA on account of the
nonful fillment of Contract by the Contractor exceeds the sum
refefréd to in the'preceding gentence, the JICA may further.demand

the Contractor for payment of the excess.

Article 14

FULFILLMENT OF OBLIGATIONS ‘BY THIRD PARTY

In cases other than.provided'for in the preceding Article,

where the fuifiilment.of obligations by the Contractor is
regarded'to be diffiCult,_the JICA may have a third party to
fulfill the wholé 6r'part of the Cdnt;acﬁof?s obligatidﬁéj_;£
the Cost.of the Contractor. Even if liability of the Contractor
exceeds the Contract price of construction referred to in Article

2 in consequence of this, the Contractor may not raise any

objection to it.
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Article 15

LIQUIDATE DAMAGE F@R.DELAY :
In=ea3es other thén-proviaed'fer-in.Artieleil3}'whereitﬁe,
| Contractor fails to complete the CDnStIUCthR with his own
resp0n51b111ty “within the tlme 11m1t referred to Article 4, the
_Contractox shall be liable for payment of a sum, equlvalent to
0.05 percent (0.05%) of-the-Contract price of eonstruct;on
referred to in Article 2, per day of delay‘within a period

fixed by the JICh.

Article 16

DAMAGED CAUSED BY NATURAL CALAMITY, ETC.

In casee where serious damage occurs.to the completed part of
the_wofks, or the materials, tools; eﬁc.; elready carried

intb the field of coﬁétructiOH;'the Cont?aetor-shallipfompfly
inform- the JICA of the fact. ' If such damage is ceueed'byfnatural
qélamity? sucﬁ as an earthquake, abfloed, a war, én epidemic, or
a general trade strike,_riotihg or otheriunavoidable_reasens,
while it is'conCluded that;the Contractor has taken normal pre-
cautions to_avo;d the eccurrence.of such damage, the JICA éhall_
be liable for the amount of the damage which shall be fixed

through negotiations between the JICA and the Contractor.
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‘Article 17

REPORT FOR COMPLETION OF CONSTRUCTION

At_the”time of. completion of ﬁhe constrdction, the Contractor

must report to the JICA promptly in writing.

Article 18 (a)

INSPECTION

The work at any stage shall be subject to inspection'to be
conducted by the JICA or the Engineer appoihtéd by the JICA, in
the presence of the Contractor, and necessary labor and articles

required for such.an inspection shall be provided by the Contractor.

Article 18 (b)

In'caSes where the work fails to pass the inSpéction referxred
to in the proceeding paragraph, the Contractor shall carry out
necessary repairs at his own cost, under the direction of the

JICA.

Article 19

DATE OF COMPLETION OF CONSTRUCTION AND OBLIGATION THEREAFTER

The date of Completion of Construction shall be regarded as

that on which the final work, inc¢luding removal of temporary
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constructlon.and cleaning, has passed the 1nspectlon referred
to ln article 18 and on that date the ObjeCt of the construc~
tlon shall be dellvered to the JICA by the ContractOL. For a
perlod of one year thereafter, any defect 1n the ccnstructlon,_'
'the cause of whlch, in” the oplnlon of the JICA, is 3udged to be-
attrlbutable to faulty or 1nadequate technlques or materlals'
'.employed by the Contractor; shall be 1mmed1ately repalred or

imprdved at the cost bf the Contlactor-.

Article 20
PAYMENT -
The JICA agrees to effect payments for the Works to the Contractor
in te following manner : |

a. - Advance Pazment to be effected upon the brlnglng of

equlpment and materalls requlred for the Works and properly
etored at the jOb'Slte by the Contractor, and of value -

—— i e e rrm S fh b e e . o e e h

‘estimated by the JICA. Rupiah

percent of the Contract Price shall be pald upon signing of

this Contract at the request of the Contractor.

b. .Interim Payment,'to be effected according to the progress
of the Works satisfactorily executed by the Contractor and

accepted by the JICA Rupiah

5 - 16.
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B e e e which corresponds to Thirty (30) percent

_of the Contract Prlce shall be requested for the payment

once - durlng the course of COHStrUCthD at the request of

the Contractor. In case that value of the executed

-constructlon works estlmated by the JICA is less than flfty

(501 percent of the Contract Prlce, lnterlm payment shall
be'deduCted by the full amount of advance payment, balance
of which correspond to value of the executed construction

works.

Final Payment, to be effected upon the satisfactory comple-
tidn of_the Works'by the Contractor and accepted by the JICA.
The remainder ef Rupiah

‘the Contract Prlce, ‘shall be paid after the Flnal Certifi-

cate by the JICA for payment to the Contractor.

Payment under (b) and (c) shall be effected within ten (10)

-day after the respective acceptance of the Works by the

JICA

Taxes payable by the Contractor, if any, shall be deducted

at the source by the JICA on each paywment.

Tt is expressly understood that payments by the JICA do not

mean acceptance reponsibilities under this Contract.
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“Article 21

SETTLEMENTaOF'Dispurgi"
1f there arises Cany dlspute w1th 1egard to thls Contract ox the Z
Draw1ngs or SPElelcatanS referred ro in Artmcle l {c}, the JICA

and the Contractor shall make efforts for Settlement of the

diSpute with mutual consultatlon."

Article 22

ARBITRATOR
Should the JICA and the Cbntraétbr fail to reach a mutual'agree—
ment on such dlspute as mentloned in the precedlng Artlcle,_then
N shall be referred to an Arbltrator or Arbltrators acceptable
to and app01nted by both the JICA and the Contractor, and the

dec151on of - thlS Arbltrator or these Arbltrators sha]l be.

rinding on both the- JICA and the Contractor
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- THE CONCI.USYON OF THE CONTRACT

ReVQﬁué stamp dﬁty’of ;/ld@ﬁ-(oné ﬁrdmil) qf the Contract
;suh-of cohstfucﬁion will be paid by the Contractor. Two
copiés of tﬁe Contract shall be prepared with the signature
of'béth pa££ies to each of the copies, one copy to be_hela

by eaqh-party.

Jakarta, (Date)
EMPLOYER : CONTRACTOR
Hideo ENDO 7
Resident Representative Director
Japan International , cof { Name of Company )
Cooperation Agency . :
WITNESS BY . WITNESS BY
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TECHNICAL SPECIFICATIONS

FOR

CONSiRUCTIbN'bF'MODEL.INFﬁASTRUCTURE IMPROVEMENT WORKS
ON
THE STRENGTHENING OF ASTIﬁICIAL INSEMINATION CENTER PROJECT
IN

INDONESIA

JAKARTA OFFICE

JAPAN TINTERNATIONAL COOPERATION AGENCY
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TECHNICAL SPECIFICATIONS

PART 1. - SPECIAL PROViSION

PART 2, GENERAL CONSTRUGTION FAGILITIES

:FAQT 3. CARE OF WATER DURING CONSTRUGTTON

PAﬁTn'é;  OPEN EXCAVATIOﬁ ANﬁ:FOUNDATION PREPARATION
PART .5l BACKFILT, AND EAETHFILL

PART 6. STONE MASONRY

PART' 7. GONGRETE WORKS

PART 8, ~ PIPING WORKS

PART 9. COW SHED
BART 10. | VOTHER BELATED FACILITIES
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- TECHNICAL SPECIFICATIONS

PART 1  SPECIAL PROVISION

1ﬂ01_ APPLICATION

This'specifié&tibn is applicable to ”Cénstrucfibh of Model Infra— :
structure Improvement Works on the S trengthening of Artificial Insemination
Center PIOJECt in' Indonésia' Maln work quantltwes are stlpulated in
Article 1 of this Contract. Spec1f1cat10ns entered in the drawing shall

be treated in reference to this technical specifications.

1-02 ENGINEER

"Engineer" means the engineer who was appointed to supervise the

works by the JICA.

1~03 SITE REPRESENTATIVE OF THE CONTRACTIOR

Site representative of the Contractor shall be well qualified in
construction or have enough expelleuce of conatruct]ou.' The Contractor shall
submit career history of a site representatlve to the Englneer for his

approval.

1-04 © WORK SCHEDULE

The Contractor shall submit his work schedule before the commence-
ment of the works at the job site. If the Contréctor_intends to change
the work schediule, the approval from the Engineer shall be obtained prior
to the modification of schedule. - 7

Also the‘Cdntractor:shall submit the machineries scheme including

the numbers, and kind of machineries and using period of them.

1-05 The Contractor shall exercise utmost care so that his construction
operations will not damage any existing structure except such structures

as specified to be dismantled. Any damges on such existing structure or



facilities shall be made good by the Countractor at his expense:

1—06 | If 1t lS necessary 1n the prosecutlon of the work to 1nterrupt
or oberuct the flow of exrstlng water supply plpe, the flow of artificial
drains and the dralnage of the surface, the Contractor shall provlde '
.for,ehe same durrng the progress of the work in Such a way that no damage
shail_result to either public or privste interest. Fotr.any neglect to
provide for either natural or artificial pipeline or drainage which he
may interrupt,- he shall be_ﬁeld liable for all damges which may result

there from during the progress of the work.

1-07 - The Contractor is expected to visit the location of the.work and
make his own estimate of the facilities needed for the work. In the
successful execution of the construction,  the COntrécter is expected to
familiarize himself with local conditions, availability of labor, trans-
portation-facilities, watey and electric supply;uncertainties of weather
and other coﬁtigenencies. From investigations, made at site, it is
believed that topographical conditions are approximately as shown on the
.drawings, but the nature of the materials and the depth of satisfactory-
foundations, are mot guaranteed, "It is experessly understood that JICA
will not be responsible for any deduction, interpretation, ox conclusiong
made by the Contractor. JICA does mot guarantee that other materials will
not be encountered or that the proportions of the several materials will

not vary from those indicated by the drawings.

1- 68 Elevatlons referred to the datum.plane are to be determined from
benchmarks established by JICA or the Engineer at the site of the work.

1-09 SETTING-OUT

The Contractor shall entirely be responsible for accurate setting-—
-out the works including.staking of centerlines for pipeline and roads,
_etc. based on the information supplied on the Drawings and the instruc—
tions glven by the Englneer. ' '

All stakes, benchmarks, etc., placed by the Englneer in laying
out the works shall be carefully guarded and preserved by the Contractor,
and in such case stakes or marks are misplaced or rendered useless through

the carelessness or negligence of the Contractor or his agents, employees



or workmen, they shall be 1eplaced by the Contractar at thlS exyense
The Contractor shall execute the Work to the 11nes and grades
given by the drawings and/or Englneer. The. Contmactor shall, ‘at his ?wn
:ehpense, ‘furnish all’ stakes, templates, pattern, platforms and labor
that may be required in setting or 1ay1ng out any’ palt of the work
_ The LOStS o} conform to the requlrements of this Clause shall ‘be

entered in the Lump Sum Price of the General W01ks in the Bill of Quantltles.
1-10 DRAI\'INGS 70 BE FURNTSHED BY THE CONTRACTOR -

The Contractor. shall submit- the drawings Qf cepterline'survey
results and.longiﬁu&inal sectign in two copies for the:construction'of
pipeline and roads, etc. -

Constructlon of any part- of the above works shall pot commence
uncil the Drawings have been approved by the Engineer, and there- after no
change shall be made to any. draw1ng 80 approved w1thout permission of the
Engineer. _ ' ' ' ‘

In addition to the above, during the working ekecutign, the
Coﬁtractor:sﬁall-at his. own experse ﬁreﬁare reinforcemeht drawings based
on the Drawings‘gupplied by the JICA at needed for performance of the
works. _ o

. These reinforcement drawings shall_incl@de such- Bar placing drawings,
bar 1ist.and any otehr reinfoféement drawings-aé may be required to
facilitate fabricatién and placement of'reinforcement.

All relnforcement draw1ngs prepared by the Contractor shall be

'submltted to the Englneer for approval All costs incurred by the Contractor
in complying with the requirements of this Clause shall be deemed to be

included in the item of General works in the Bill of Quantities,.

1~11 ASSISTANCE TO ENGINEER'S STAFF

_The Contractor shall render all necessary assistance to the
Engineer and shall provide as required by aﬁq'fof use of the Enginéer,\
sufficient quantities of pegs, poles; straight édges, stagings, méulds
templates,=prof11es and all other requ151tes for checklng the Contractor §

setting out and the measurement of the Works
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_ Tﬁe"coét~of5all'labbr'and materiéls required. by the Engineer for
the sald purposes shall be borne'by.ﬁhe Contractoxr, All cost incurred
by the Contractor in complying with the requirements of this Clause shall

be deemed to be included in the General Works of Bill of Quantities,
1-12 “REPORTS

The Contractor shall submlt dally or weekly reports to each work
section to the Englneer
: ' The rEport shall conLaln but not llmlted to, the following .

daté;,. Weather condltlons, staff and labor force employed on the Work,
materials used, worl in progress, work in preparatlon, laboratory test .
data, accidents,'ﬁhotdgraphé and all other information relevant to the
progress of the Norks

' The payment of all costs’ 1ncurred by the Contractor in complying
with requlrements of this Clause shall be deemed to be included in the

General work of Bill of Quantities.

1-13  FIELD TEST AND INSPECTION

The:fiéla tests in accordance with the specifications and the demands
from the Fngineer shall be the respomsibility for the Contractor. The .
charges for such fields test shall be included in the item of General

‘Works of Bill of Quantities.

1-14 CLEARANCE OF THE WORK SITE

' Upon completion of the works, the Contractor shall clear the site

within period of construction.

1-15. ~ GENERAL WORKS

_'The Contractor shall price the General Works im the Bill of
Quantitiés covering all costs and expenses for preparatory works, temporary

works and other common works such as

- Mobilization and demobilization of equipments (Cause 2-03 and 2-05)

5 - 25



Malntenance of tempolary access road and Constructlon of haul .road

(Clause 2 -02)
Land h111ng for the’ Contractor s yard

Constructlon maintenance’ and subsequent lemoval of offlces, sLores,

- workshops, staff qualters and 1abor camps w1th fen01ng (Clause 2—03)

Installatlon, operatlon “maintenance. and subsequent removal of water
and electrlc ‘supply system for the- COntractor s offlces, workshops,

staff quarters and labor camps (Clause 2-03)

Centerllne survey and furnlshlng of drawlngs (Claﬁse 1 09 and 1 ~10)
Assistance_to Epgineer_SVStaff‘for_certlflcates (Clause 1~L1)
Setting out'?ipeline,'rbadé éﬁd struétﬁrés aﬁd'étékigg'éf refereuéé
pegs (Clause 1-09) . ' '

Fleld tests 1nc1ud1ng prov151on of testlng apparatus, Lestlng englneer, '

"1abor and consumables (Clause 1<13)
Submit:of peiiodical reports and color photographs (Clause 1-12)

Other works but not limited to.
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PART 2 GENERAL CONSTRUCTION FACILITIES
2-01 . SCOPE . S .

~ This part covers the construction and/or'méintenance‘of.aécess
roads, setting up of Contrqctoffs camp facilities, providing camp security

and the disposition of the Contractor's various facilities at the end

- af. the Contréct.
2-02  ROADS

(a) The-Contractor shall improve, repair and widen, if necessary,
exiSting roads to satisfactorily meet his haulage rvequirements. He shall
also conStrdét'éll other roads within the construction area whiéh he
deems necéséary_in the prosecution of his work. The improving, widening
andjmaintaining of existing roads and constructing-and maintaining new
roads shall be made by the Contractor at his expense, and same shall be the
reSpoﬁéibility of the Contractor during and up to the completiom of all

construction work under the Contract.

12-03 CONTRACTOR'S CAMP PACILITIES

{a) If the Contractor deems necessary, he shall grade his camp
site; construct hié office, employee's housing, warehouses, machine and
repalr shops, fuel stordge éanks; and provide such other facilities that
the Contractor deems necessary for maintaining health, peacé and order

in the camp and work areas.

(b) The location, construction, operation and maintenance of such
camps and facilitieg within the areas of the A.I. Cente; shall be subject
to the approval .of the.Engineer. At least ten (10) calendar days priorn
to the déte on which the Contractor desires to begin to work on in feature
of camp constfuction, the Contractoxr shall submit for the approval of the
‘Engineer drawings and specifications in sufficient detail to permit
determination of suitability of the construction in compliance with these
specifications, and no camp construcﬁion of any kind shall-be undertaken

until such drawings and specifications have been approved by ‘the Engineer.



2-04 CfCAMP'SECURITY

The Contractor shall prOV1de hlS own securlty force to the e\tent
that he deems necessary for malntalnlno peace and order in the camps and

work areas and to safeguard materlals and equ1pment 1nclud1no fenclng
2-05 - DISPOSITION OF ‘CAMP AND CONSTRUCTiONfFACILITIES;:

Atter the completlon of the work covered by the Contlact .hhe
| enltlre camp of the. Contlactor, 1nclud1ng its water supply system, quarters,
warehouses, shops and other fa0111tles therein; and all other temporary
installations at work areas shall be removed by the Contractor and the

site shall be cleared.
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PART 3 CARE OF WATER DURING CONSTRUCTION
3-01 . SCOPE ' o .,

'In.éCébrdance,with-spebifiéatidns contained in this, part, the

. Contractor shall- care the water dufing construction so that. construction
work can be performed in areas free from water. Care of water during
_construct;on:shall include provision for drainage and pumping'system'for
. dewétéring'foﬁndatidh areas and the cobstruction of'temporéry bulkheads
necessary for the plotectlon of construction operaticons from encroachment

'by water. -

302 DRAINACE AND PUMPING

- The Contractor shall be responsible for dewaterlng the founda-
tion areas S0 that work may be carrled on in a sultably dry cond1t1on,
—dralnlng and/or pumping all water during the process of construction
until its completlon. The. contractor shall construct dralnage dltches,
holes, or culverts, furnish, operate, andmaintain at his own expense all
necessary pumps to keep all work areas in ample dry cond1t1on, and
prlor to flnal acceptance of the work by the Contracting Offlcer, the
Contractor shall remove, f£ill or plug all temporary drainage structures

and pumping equipment at his expense.

303 PAYMENT

No separate payment shall be made for the care of water during
coﬁst:uction. " But the cost of furnishing, constructing, operatiug,
maintaining, and removal of temporary drainage structures, canals, and
.pumping system necessafy'to keep constfuction operétions free from water
shall be included in the item of CEMERAL WORKS as indicated in the Bill

of Quantities
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"PART 4 OPEN EXCAVATION AND FOUNDATION PREPARATION
401 SCOPE

In_accofdénce with:thc'Specificatiohslcontainéﬁtin'this
gﬁt,'aﬁd'as shown on the dfawings; or'btheréiée'ditéctéﬂ'bj the
Engincer, the Contractor shall perform’ all requ1red open excavatlon
and foundation preparation pertinent to the constructicn work

4-02.  OPEN EXCAVATION
{(a) General

IOp&n excavation under these Specifications consists of the
remcval hauling. dumping, and satisfactory disposal of all materials
from required excavations for pipe work, roads, and. mlscellaneous excavatlons
for other strucutres included under this Contract Open excavation
shall be performed to the llnes and grades shown on the drawings or
established by the ‘Engineer, The Engineer may modify slopes of

vehcavation to- fit conditions encﬂuntered duting construction. Such
chauges or modificationa shall not be considered by the Contracter as
a-baslsnfor additional compensation over and above the unit prices:
bid. All necessary precautions shall be taken tq.pteserve the g;ouﬁd
outsidé the specified lines and grades in the soundest possible

condition,
{(b) Foundation in Loose Material

: When the surfaces of excavation upon or against which
concrete or’ stone masonry or embankment £111 is to be placed consist
of loose materials the said loose materials shall be removed or

.replaced with suitable materfals and compgcted in a manner

satisfactdry te the Epgineer. The cost of removing the loose



matellals shall be paid for under the pertlnent bid items for open
-'excavation. The cost. for the 1eplacement with suitable matcrials nnd

:the compaction of the same - shall be paid for under the pertincnt bid

iLams_Eoy £111,
4.03  DISPOSITION OF EXCAVATED MATERIALS
(a) Spoil Areas

_ : The Contrﬁctor'shall submit for the approval of the
.Engineer: locations, areas, drauings, and other necessary
Specifications of spoll. area vhich the Contractor proposes to use for
the work under this Contract, and any kind of disposition shall not
be undertaken bgfore obtaining the said approval. Excavated material
‘wot suitable for £ill or atherwise not needed shall be wasted in
approved spoil areas. Speil pilés shall be constructed to the stable
'slapes of the ﬁaterial being wasted., Any spéil plle exgeeding_two
(2) meters in height shall not be performed. Spoil material shall be

spread and graded so that surface drainage will not be concentrated

and will not create and/or accelerate’ undesirable erosion in spoil

areas.

404 DEMOLITION, REHOVAL, AND.DISHANTLiHG
Yhen specified in the drawing ox the Engineer, exlsting
concrete andfor stope masonyy structures, such as concrete masses,

stones, etc., shall be demolished and dispesed of accordingly.

. 405 FOUHDATION PREPARATION

(a) Fill on Earth

All horizontal and sloped earth surfaces, upon which
ewbankment material 1s to be placed or other foundation surfaces

whose locations are specifically indicated by the Engineer, shall
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conglet of undisturbed or cbmpaétad-matefial and shall be clean;
déép, free fr&m'stahdipg nrfrﬁhnihg=uétér'and_freg from erganic

matter; and shall be sultable as a foundation for the material to be

~placed apon them.
(b) Concrete and/or Stone'HaSDHff

_ . All horizontal and,Slopéd earth s&#ﬁaééé:ﬁpan éhich
concrete and/dr stone masoﬁry.is.to Be placed_shail be uhdist&rbed.dr
of‘approved_cdmpdctidn;'clééﬁfhnd datip, free from standing or running
water, and shall be b;héfﬁise sﬁitébre as a foundation for the

concrete and/or stone masonry to be placed hpon'thgm.
4-06 MEASUREMENT FOR PAYMENT.

Open Excavatidn

A sﬁrﬁéy-of the aféas;to.ﬁa‘excévated shall be -made by the
Contr#étdr prior toufhé édmméﬁbhment of the work'undér=ﬁhis C5ﬁﬁract,
and all méasuféhénts'0f eXéévati0ﬁ'Shaii.bé based on this'surﬁéf
without regard to any change that may accur.ering”thE-prosecution of
‘ the work. All such surveyé shall be the.subjgét to cﬁéék apd |
approval by thagﬁgineer_ leﬁmés'wiilxbéicéﬁputed‘énd shall. be
the amount between the-driginal ground determined by the survey and

the siopeé,-lines and gtadgs:shown on the dtaéings Qr'established by

the Enginecer.
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PART 5 BACKFILL AND EARTHFILL

5-01 . SCOPE

In accordance with the Speclflcatlons contained in thls section
and as shown in the draw1ngs or otherwise directed by the Englneer, the
Contractor shall_furnlsh and place the earthfill for constluctlon work,
backfill'for-relaﬁed_structures. Any work of £il1l and backfill -shall not
commenced without prior approval of the Engineer. The slope of the
embankment shall be anlshed to the designed gradlent by providing fixed

rules
5-02 ~  EARTHFILL

. The earthfills shall'be constructéd to. the lines, grades and
crogs_section55indiéated.6n the drawings, unless otherwise directed
by Engiﬁéer;  The Fngineer may increase or decrease the slopes of the
£i11 or wake such other changes in the design as may by deemed necessary
to produce a stable structure. Change in quantities of materials result-
ing from prescribed changes in section, shall not make cause for claims
for inpreased qnit prices.  Generally, a tolerance of'plus or minus
0,0S_meterrfrom the.slope_lines and grades shown on the drawings will be
allowed'in_ﬁhe finished surfaces of the embankments except that the -
tolefances éhall net be COntiﬂuous.over an area greater than twenty (20)
square meters

‘ The fill materlal shall be dumped and spread in horizontal
layers having an uncompacted thickness of not over 20 cm. When material
is spread, chunks larger than 10 cm in size shall be broken down by

approved means or removed.

5-03 BACKFILL

_ Backflll as used herein, is defined as refill for structures.
The materials used for backfill for structures shall be free from roots,
stones of more than five (5) centimeters in diameter, and other objecktion-

able materlals and ‘subject to the approval of the Engineer. Backfill
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materlals shall be placed in layer , each layer belng not more than

twenty (20) centlmeters thick before compactlon, thoroughly compacted by

weans of power tampers or by other means of approved by the Englneer.

5-04  MEASUREMENT FOR PAYMENT.

Ked)

(2)

‘Earthfill

(a) ' Measurement:

Measurement for payment of earth £111 w1ll be calculated )

“on the number of" CUblC meters of mater1a1 placed between

the foundation lines as determined on the-b331s‘qn drawings
or a survey made after completion of the excavation and

foundatlon preparatlon and the lines, grades and slopes

.shown on the drawings. No allowance will be made for

foundation or embankment settlemeht.

(b) - Payment
Payment shall constitute full compensation for all work

in connection with the excavation from borrow areas includ-

lngfcleaflﬁg;'grubbiﬁé'ah& stripping of borrow aréas,:héuliﬁg,
‘stock-piling, rehandling, foundation preparation, placing,
' spreading, éprinkling, dryingfIbreaking_up,'compéétihg;

‘removal of objectionable material, and all other work required

for the construction, protection and maintenance of the fills.

No adjustment in payment will be made for substitution of

materials and for additional compaction.

Backfill

Measurement for payment of backfill shdll be calculated on the

number of cublc meters of mater1als placed among the orlglnal

ground llne, or deslgnated line of backfill and the structure and

the neat pay lines of excavatiom shown in the draw1ngs. Payment

will be made on the unit ﬁriée bid per cubic meter of backfill.

5 - 34



“PART &  STOHE HASONRY WORK

6-01  SCOPE

_ In accordance with the specifications contained 4n this
- Part, and as shouwn on_the drawings or as otherwisé.directed, the
Cpntraccor shall fufnish_all plant, labor, equipment and ﬁaterials,

'and‘perfofm all ‘operations in connection with the construction of

stone BASONLY
6-02 MATERTAL
(a) General

_Sghples of stone proposed for use as provided herein shall
be submit;éd to the Engineer for approval prior to delivéry of any
such material to the site of work. Unless otherwise specified, all
samples'shail be obtained'by:the Contractor and delivered at his
expensa.to a point designated by the Engineer at least720 days in
advance of the time when the placing of the material is expected to

begin.
(5 Sand. for Mortar

Sand for mortar shall conform to the requirements for PART

.7 yelative to fine aggregate for concrete,

6.03 TFOUNDATION PREPARATION

Areas on which stone work Is to be done shall be prepared

in accordance with the requirewments of PART 4. Where -such areas was

excavated balow the designed line for foundation, they shall be
brought to grade by filling with g:avel or other materials approved

by the Enginéer' and well compacted, and no additional payment will

be made for foundation preparation and any materials thus required.



In'the'same manneyr, when such areas are aboté ﬁhe.ddsigngd line for
foundation, sald aveas be brought ko Bt?de'and the foundation

similatly prepared without additibnal.péymcnt.
6-04  STONE HASONRY

(a) Genetal

Stone masonry shall be ‘placed at the locations as af§ f .
indicated on the drauiﬁgs or otherwiée airected Horcar, sand aﬁd
stone shall conform to the applicable requirements of paragraph [ 02
as to gquality and physical ploperties. Nortar cement shall conform
to the applicable tequiremeuts.of PART 7, The stone shall be. kept-
free from dirtr, oil, or any-other_injﬂrioUs mé;efialtwhich.@a}
prevent the prober adhesioh_df-the,mdrtar. -;ndiﬁiduai stones ghall

have a thickness of not less than 10 centimeters.

(b) - Construction

Hortar shall be one - (1 part cement and three (3) parts
sand in volume ‘waless otherwise’ provided ALl shaping_or dressing of.
stone shall be done before the stone is laid, anﬂ no dressing -or .
hammerlng which will loosen the stone will be permitted after it is
placed, Each stone shall be cleaned and mcistened with ‘water before

béing set.’ All stones shall be well.bedded in freghlyjmade mortar.
After completion, in case any stone 1s moved q;nﬁhe joint broken, the
stone shall be removed, the mortar shail be thoruﬁghly cleaned from

bed and joints, and the stone reset imn fresh wmorcar,

6-05 HEASURFHENT FOR PAYMENT

Heasurewment for payment for stene masonry will be based on
the number of cubic meters scceptably placed as cowputed frow the

neat lines snd grades londicated on rhe dradings or as directed in the

field.
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PART 7  CONCRETE WORK
7-01 SCOPE

'In_accordance'uith the specifications contained herein and

as shownh on- the detall drawings or othervise directed, the

Contractor shall:

(a) Furnish all materials, and manufacture, transport, place,

finish, protect and cure coﬁcreté;
(b) - Furnish, construct, erect and dismantle forms;

(¢) Construct expansion snd contraction joints and furnish and

place waterstops, joint fillers, and sealing compound, if

requifed; and,

(d) Prépgra, clean, cut, bend and place steel reinforcement.
7-02  CEMENT
(a) General

Cement for mortar and concrete work shall be Portland

Cement which conforms. to the.requiremeuts of the Standard

Specifications for Portland Cement {A.S.T.}. Designated c150-69).

{b) Storége

Cement shall be sgored'in a dry, weather tight and properly
ventilated_wgpehouse with sﬂequaté ptovisions'for'the prevention of
absorption.of'ﬁoisture, ALl éturngé facilities shall be subject to
approval énd'éﬁall be Sﬁch 88 to permit easy accesas for inspéction
and identificatibn. Cement which hag been stored for more than one

month or which sre suspected to be deup shall not be used unless

otherwipe approved by the Engineer.
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903  FINE AGGREGATE
(a) Composfcion

Finc aggregate shall be natural sand not iﬁcluding organle

matter and other foredgn substances.
(b) Quality

Fine aggfégate'shali can51st of hard, tough aﬁtabié;!
uncoated particles. The shape of the particles shall be generally
‘rounded or cubfcal and reasonably free from flat or elongated PiECES.
The fine agg1egate shall conform to the followlng speclfic

requirements'

l. Grading - Fine aggregate shall be uell graded from fine
to coarse and the gradation shall conform to the

follouing requirements as dellvered to the mixers:

Sleve Designation’ _ Cumulative Percentage
U.S. Std. Square Mesh by Weight Passing
Mo. & : 95 - 100~
Ho. 16 : 60 - 75
to. 100 2 - 10

in additlon to the gradlng llmits shoun above, the

fineness modulus shall be in Eha range from 2.30 to 1.0,

{c) Storage

Fine aggregate shall be stured in such a manper as to avoid

hhe'inclusion_of any foreign material in the concrete. Suffici&nt
‘live storage shall be maiptained at all times to permit continuous

placement of concrete at the rate specified.



7.04  COARSE ACGREGATE
. (a) Composition

‘Coarse aggregate shall consist of gravel, crushed gravel or

roék,'or a combination of gravel and crushed gravel or rock.
(b) Qualiﬁy and Grading

1. Quality - _Coarse éggregate shall consist of hard, téugh,
". " durable; clean and uncoated particles. ALl foreign
materials and dust shall be removed By adéquate
processing. The particle shape of the smallest size
of crushed coarse aggregate shall be generally .
rounded'or cubical, and the coarse aggregate shéll .
be reasonably free from Flat and elongated particles

in all sizes.
2. Grading - The coarse aggregate shall be well graded from
fine to coarse. The gradirng of the aggregate as

delivered to the mixer shall be as follows:

Per Cent bf Ht.

Sieve Désignation Passing Individual Sieves
U.S. Std. Sg. Hesh 3/4% Max., =
1" _ 100
374" ] 90 ~ 100
3/8% .28 -~ 55
-3. Size ~ Unless otherwise directed, the maximunm sizes of

coarse aggregate to be used in the various parts of

the work éhall_be 3/4 inch,

4, Stérage_— Storage of coarse aggregates shall be as that

specified in paragraph 7_g3(c) for fine aggregates.

5 - 39



7.05 . AGGREGATE SAMPLES

: Samplas of the aggregate shall be furnished. at a. point
designated by the englneer “for his approval at least ten (10) daYS

a advance of the time when the plac1ng of concrate is expected to

begin.
7-06 HATER

_ Water used in:ﬁi#ihg.cgﬁcfe;e_Shdll be fresh, clean and
~ free from injuriots amouut:of'oil. acid, alkali, salts, or organic

mattex.
7_07 PROPORTIONING OF COMCRETE

(a) The Contractor éhall design'the mix pfdportion for every
class of cancrete placing for the approval of the Engineer. The
Contractor shall carry out the mix test in case being requested by

the Engineer. The test is to be mwade at the expense of the

Contractor.

(b) The complessive vtrength of the age of 28 days shall be as
follows and desirable mix pruportion is also indicated,

Class ' Hinimum 28 deys Mixiné ﬁropoftion by Volume
Compressive cement: fine agpregates:
Strength coarse aggregates
A (Reinforced Concrete) 210 kg/cm : 1:2: 4
B (Plain Concrete) 1680 kg/cm ' 1 :3:6
C {Concrete Layer) _ 135 kg/cm 1:416

Other proportions for mixed design may be indicated by the

Engineér at the site of work if it is necessary.
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7,08 = .HIXING

(a) Equipuenkt

.

_:ancréte'shdll-be mixed by portable concrete mixer unless

otherwise approved by the Engineer.
(b) Heasurement

S The measurement of every ingredient of concrete shall be
wade in weight. MNevertheless, the measurement in volume is admitted

subject .to the approval of the Engineer.
{¢) Hixing Time and Method

_ The wixing tiwe of concrete shall b% more than two (2)
minutes and less chan'five_minutes. Over mixiﬁg, requiring the
introduction qf'addipiﬁnal water te preserve che required
consiétenty, will not be permitted. The mixer shall be completely
emptied before receiving the materials for the succeading:batch and

shall_bd kept clean and washed out after stﬁppingzwork at the end of

-each shift.

On commencing work, the first batch shall contain
sufficlent excess of cemeﬁt, sand and water te coat the inside of the

drum to avoid the reduction of the required mortar content of the

wix,
7-09 CONVEYING
(a) General._
"Concreée shali be conveyed from mixer to forms, as rapidly

as practicable, by methods which will prevent segregatien or lass aof

iugredients} There shall be no vertical drop greater than 1.5 meters
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except uhera suitable equipment - is provided to prevent segregation
and wherve specifically authorized Belt conveyors,'chutes or other‘
similar equipment in which the concrete is delivered to. the SCructure
.in a thin, continuously eqused-flow, will not be perm;tted except
for very limited or Isolated sections of the work,. Such_equlpment'

shall be arranged to'prevent objettiohable;sggregation5
7-10 PLACIHG

(a) Approval

Aﬁproval of the Engineer shall be_obtained,beﬁore'

starting any concrete pout.

(b) General

Concrete shall be worked into the_ corners and angles of the

forms and around all reinforcement ‘and embeddad itens without

permittlng the. material to segreyate.- Not more than three (3) cubic

meters shall be dapusited in one pile for compaction., Free water

shall be collected in depressions away from the forms and removed by

- bailing prior to placement of additional councrete. All concretﬁ

placing equipwent and methods shall be subject to approval.

(¢} Cooling of Aggregétes

The aggregate shall be cooled by wetting if it is drier

than the condition known as saturated, surfate dry.

(d} Concrete on Earth Foundation

All concrete shall be placed upon clean, damp surfaces free

from standing or running water., Prior to placing concrete, the earth

foundation shall be satisfactorily compacted in accordance with

approved methods.



‘(e) Concrete on Other Concrete

_ ~-Surface upon ot against which conérete is to be placed
shpll be clgan3uffeé from oll, standing or'running vater, mud, drummy
rock,'objgctionable coatings, debris, and loose, stmi-~detached or
tngound fragmeuts, . To insure a firm and tight bond between fresh
goncrgte Enﬂ-other concretg) concrete surfaces, where heéessary,

: éhall-bé chipped or'roughenga as directed by the Engineer. - All

 surf;cgsféhall'bé_W&tted thoroughly to keep them in a completely
moist condition beﬁofe placing concrete: ALl approximately.
horizontal surfaces shall be covered with a layer of mortar of the

same-sand ratio as used in the concrete mix before the concrete is

"placed.
(f) Consolidation of Concrete

Concrete shall be placed and consalidated with the aid of
mechauical vibrating equipment or of hand-spading and tzamping. In no
case shall - vibrators be used to transport concrete inside the forms.

In placing concrete through reinforcement, care shall be taken that

no segregation of the coarse aggregate occurs,
7-11 - FORMS

{a) General

Forms shall be used, wherever necessary, to confine the

concrete apd shape it to the required limes, or iusure agalnst

contamination of the cancrete: Forms shall have sufficient strength

to withstand the pressure resulting from placement and vibration of
the ‘concrete, and shall be maintained rigidly 'im correct position.

Forms shall be sufficiently tight to preveat loss of mortar from the

concrete. Forms for exposed surfaces against vhich backfill 15 not

to be piaced shill be lined with a.form grade plywood or shee;‘stéel.

Steel panel forms may also be used.
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{b) Cleaning and 0iling of Forms

At the time concrete is?placéd in'éhé'férﬁsi'the éurfacés
of. £he forms shall be free from incruscations of mortnr. grout, or
other foreipgn material thac “would contaminate the concrete or
~interfere with the fulfillment of the Specifications ,raquirements 
{ relative to the finish df'fdrmed'5urféces; Before'cgnéréte.is
placed,'tha'sﬁrfacés of the forms shéil be Oiled with a ﬁpmmEICial
form oil that will gffectivély prevent -sticking and will not stéin

the conerete surfaces,
{c) Removal of Forms

Forms shall be removed.as s500nn as praéticable in order to
avoid delay dn curing aud te make possible earliest pracéicablé
repair of surface imperfections, but in no case sha11 they be removed
before approval. Any needéd repair or Ereaﬁmgnt.sh&llﬁbe pérformed
at'Once,'and shall.bé folloﬁed.immediately by:the specified curing.
Forms shall be removed with care so as to avoid injury to the .

concrete, and any concrete so damaged shall be repaired,
7-12  CURING AND PROTECTION

(é) General

_ " All concrete shall be moist cured for a period of not less
than seven (7)'coﬁsecutive days by an approved method ‘or combination
of methods applicable to local-conditions,'exéépt that the curing
period may be rédqud to thrée days for concrete made with
high—early-strength cement. The Contractor shall have all equipment
needed for adequate curing and protection of the concrete on hand and

ready to install before actual concrete placement begins.
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(b) Water Curing

Concrete shall be: kept wet by covering with an approved,

. uaterféatnrated material or by a system of perforated pipes or
mechanical.sprinklers:or_hy any other approved method whieh ;ill keep
all surfaces;continqqusly,(nqp pe;iodieelly) wvet, Waeer for curing
shall be.generelly“cieép ahd.ffee from any eiement which miéht cause

objectionable staining of'discoloration of the concrete.
7-13 REPAIR OF COWCRETE

Repair of imperfections in formed concreLe shall be
completed ‘within, twenty four (24) hours after removal of forms at no
additional cost to JICA. Fins shall be neatly removed from exposed
surfaces. . Concrete that is damaged or honeycumbed pust be removed to
sound coucrete and replaced with drypack, mortar, oy concrete as

-hereinafter specified Where large bulges and abrupt irregularltles
protrude, the protrusions shall be réduced by bush- hammering and
grlnding. brypack £11ling shall be used for holes left by the

removal of Fasteners from the ends of form tie rods.

7-14  DRYPACK MORTAR

Drypark shall consist of a mixture (by dry volume or
welght) of one (1) part cement to 2- 1/2 parts of . sand couformlng to
paragraph. 7-03, Fine Aggregate, except that ja gradation, 100% shall
pass a Ho.l6 sieve, Only enough water shall be used to produce a
mortar which) Hﬁen used, shall stick rogether on being molded into a’
ball by a slight pressure of the hands, and shall pot extrude water

but will leave the hands damp.

5 -~ 45



'7-15 - STEEL REINFORCEMENT

(a) General

“The Contractor shall %UPnish aéférmed'Stéel'bar in
acrordance with the draw;ngs “And these specifications. The
Ny Contractor shall prepare, clean, cuc, bend- and place all
reinforcements, as shown on - Lhe derail drawings or as’ otherwlse
ditected. The Contractor shall furnish all chains, supports and
ties. All reinforcement shall be reasonably free From loose, flaky

rust and scale, and free from oil, grease and other coating whlch

mlght destloy or reduce 1ts bond with concrete.
(b} Relationship of Reinforcement to Concrete Surfaces

The_discance frdm'thé'cdge pf the méin reinfcrcemcnﬁ"to the
concrete surface shall be 5 cm'ckcept.cuch pdrtioﬁS'as shown in the ' .
drawings. The concrctc covering the stlrrups, Spacer ‘bars, and
similar Secondary reinforcement may be reduced by the diameter of

such bars. unless otherwise indlcated

(c) Lapﬁing

Lapping length at Jclnts of the reinforc1ug bar shall be at
least thirty times of the diameter cf bar and shall be bound by.steel

wire.

(d) Subports

All reinforcements shall be sécured in place by use of
metal or concrete supports, spacers or tiles, Such supports shall be
‘of sufficient strength to maintain the reinforcement in place.
throughout the concrete operatfon, The supports shall be used in
such a manner that they will not be expoced'or contribure in any way

tq the discoloration or deterioration of the concrete,
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. 7-16 HEASUREHENT .FOR PAMMENT

(a) Concrete

1.~ Heasurement for payment- for plain or reinforced concrete,

.Qill—be based on the volume of concrete in place within the

+ 1ines and grades shown an the drauvings.

2. No deduction will be made for rounded or bevelled edges, or
.spacé occupied by metal work, or embedded ltems such as
ﬁupports; spacers or tleas. The cost of construction joint
treatment with the attehdanf laoss of material shall be

‘included in the unit pfice bid per cubic meter of concrete.

3. ?ayﬁent at the unlt pfices bid Qhall constitute full.
payment for ‘all costs for concrete work, The costs of:any
dewatering required te malntain dry conditions during the

© pouring of concréta, furnishing materials, and ipStalling

" and removing formwork, shall be included in the item of

GENERAL WORKS as indi¢ated in the Bill of Quantities.

(b) Sﬁeél Reinforcement

Measurement for payment for furmishing, preparing bar |
¢leaning, cutting, bending, and placing steel reinforcement by the
Contractor_uill be based on the nuwber of kilograms placed in
adcurdanca with the detail drawings or as othervise directed.

. Payment will be made for sfeel in laps as shown on the dravings;
where bars are welded, payment will be made as i1f they were lapped.
Payment will not be made for steel in laps or used which are solely

for the convenience of the Contyxactor. Payment will be made at Lthe

“unit price bid for steel reinforcement. Ho. separate payment will be
wmade for étEgl reinforcement Supports, snd che cost thereof shall be

included in'the unit price bid.
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7-1% WATERPROOFING WORK

{a) General

Waterproofing shall be preformed to the lines and grades

shown on the drawings for the fellowing structures

1. Existing settling box

7. Existing lst water tank

(b) Material for Waterproof Mortar

Sand and cement shall conform to the requirements for
PART 7 relative to Fine aggregate and cement. As to the waterproof
agent, the MANOR or local mortar agent equlvalent to JIS-46101

can be used.

{c) Construction

Waterproofing mortar shall be placed at’ the inside walls
and floor with the thickness of 1.5 cm after chipping work of
the inside concrete surface as shown on the drawings or as

otherwise directed by the Engineer,

The mortar shall be one (1) part cement and three (3) parts
sand in volume unless otherwsis pvovided. Mixing rate of water-
proof agent shall be three percent (3%Z) of cement weight. The

mixing propertion per 10.0 m® is shown as follows ;

Cement ¥ine aggregate Waterproof agent

90 kg 0.18 m® 2.7 kg



PART 8 PIPELINE WORKS
8-1  SCOPE

.This part deéls with matters of pipeline works from the intake
weir to the inlet tank. Carbon Steel pipes, valves and appurtenances shall
be supplied by the JICA and they are described in the attached list. The
‘contractor shall furnish all pipe materials required except for the pipe

materials in.the list.

The Contractor shall furnish all labor, materials, equipment and
supplies needed for the construction of these pipelines above mentioned
and perform installation and testing of them at the site in accordance

© with Specifications and Drawings.

?ipe materials including gate valves and stop valves proposed by
the Contractor shall be submitted to the Engineer for approval prior to
delivery of and -such material to the site of work. The Contractor shall
furnish such materials under the drawings, specification or the direction

by the Engineer considering the required bearing water pressure.
8-2 Installation
{a) General
This new pipe line works shall be executed in parallel with
the using of existing pipeline, therefore the Contracter shall
prepare the bypass pipes as temporary works in accordance with the
procedure of pipe installation works and improvement work of
existing water tanks.
(b) Excavation of tremnch
The section of excavation for laying pipes are showm on the

Drawings. The excavatkon of trenches shall be made in accordance

with specification described in Part 4. Additional costs for the
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excavation exceed the limits and backfill to sucl sections other -

than by direction of the Engineer éhall_be borné.by-tHe'Coﬁtractof‘j

(c) 'Pipe bedding

The Contractor shall make plpe beds for plpellnes as- shown

“on the Drawings.’

. The beddlng materlal shall be carefully placed on the bottom.
of the prepared trench, hand tapped and shaped to flt the lowar
portion of the pipe couduit barrel. Care shall be takeu to ensure

thét the pipe will be uniformly:supported on thé’ bedding material.

(d) Pipe joints

Joints for pipe shall be-steel,welding'pipé-flange type for
* high water pressire more than 100 meter and screwed type for less

than 100 meter.

In case offlange tYPe,the flange material shall be conformed
to the requirements of- the standard for Steel.Ieldlng Pipe Flanges

of JIS B2220,

The contractor shall furnish such flanges ihéiuding packings,
voults, etc. at necessary places shown on the draw1ngs except for

supply by JICA.

In case of screwed type steel pipe fittihgé, they shall be
comformed to the requirxement of the standard for JIS B 2302.

Joints shall_construct the joiniing in accordance with the
manufacture's technical instruction. In méking cohnégtions;
dirt, moisture and oil shéll be cleaned from pipe and fittings.
After ¢leaning, all joint parts shall be painted with asphalt
including flanges. Particular care shall‘be taken not Lo overstress

threaded connections at joint.

(e) Pipe cutting |
When cuts are necessary, they shall be perpendicular to the
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axis of the pipe and swooth. Cut shall be made with tools in

conformity with the pipe wanufacture's recommendations.

() Appurtenant:équipmenﬁ

.Such as gate valves and rappid air valves shall be installed-

in aeccordance with the Engineer's instruction.
(g) Protection device

Such as concrete thrust block or locking device shall be done

in accordance with the Drawings.

'(h) Running test

After comletion of pipe installation, running test shall be
executed by the contractor)and checked by the Engineer, When the
Engineer will apﬁrove the result of running test as a satiéfactory,
the works may be regarded as completion. In case of no approval by
the Engineer, the contraéfor shall repair or improve any part of
detect in the construction by the order of the Engineer at the cost
of the contractor. Above cost for ruming tést.shéll be iﬁcluded

in the item of GENERAL WORKS in the Bill of Quantities.



(1) LIST OF MATERIALS & EQUIPMENT SUPPLY BY JICA

( To Be Purchased -in Japan )

Ttem / Description

1. Pipelihe & Related Facilities

Bended’ Plpes S : .
SGP 65A oF, coated, less than 30

o

SGP 654, with socket, coated, less than'BQ'

SGP 50A, with socket, coated, less than 30%

SGP 50A, with socket, coated, more than 30°
STREG B0A, 2F, coated, less than 30
" , ", ", more than 30°
* Special Processed Tee
STPG 50A, 3F, coated

Valves
Gate valve 50A, 20K, JIS B2083

Repid Air Valve

@ 25, FC, 65A, with fitting pipe
@ 25, FC, SOA, "

® 25, FCD, SOA, o

@ 25, SCPH, SOA, n

Steel Expansion Flexible Joint

Victoric joint -1, Shoulder type ¢ 404
1" , T ¢ 504
0o 1 ¢ B65A

2. Water Supply Facilities

Stop valve @ 504, JIS B2062
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(3) LIST OF MATERTALS & EQUIPMENT SUPPLY BY JICA

__( To Be Purchased in Indonesia )

Item / Description Quantity
1. Pipeline Fecilities
Piping materials

-'Lohg:pi¢§¢7pipef(with accessories)

SGP 654, oF,-coated, L=6m -~ . 45 pos.
SGP 654, ‘socket, coated, L=6 m | 44 pos.
'SGPisoA,'Sbcketg'coéfed, I=6m _ | 271 pes.
_ STFG 50A,.2F, coated, L=6'm L 298 pos.

Shorf: pieb'e_ pipe (with accessories)

SGP 65A, 2F, coated, L=2 m-(mean length) 18 pcs,

SGP 65A, socket, coated, L=2 m (mean length) 10 pes.

SGP 504, socket, coated, L=2 m ( " ) . 40 pes.

STPG 50A, 2F, coated, L=2m ( - n ) | 26 pos.

Tee pipe . | _ 7

FSGP 65x65x65, 3F, JIS B2311, with short piece pipe 1 nos.
| FSGP 65x65x50, 3F, JIS B231L " 2 nos.

FSGP 50x50x50, SF, JIS B231b " 3 nos.

STPG 50x50x50, SF, JIS B2312 " 5 nos

2. Inland Transportation
Materials for Pipeline Facilities 1 L.5.
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PART 9 cow SHED
9-01  SCOPE

_ In accordance with the S?nclficntiqns=and'ds shown on the
‘ draWings or othervwise direcfed'By the.Enginéér,_the'Contrantdr shall
Eurnish labox, equipmenc and materials and perfotm all-opexations dn-
“¢onnection with the construction of buildings. inciuding earthuorkS,_
grading of the' houses foundation, concrete wnlks,'constructlon of
column, walls, roof, windows, doors, finishlngs, electrical’

facilities, water supply facilities and other ‘related works and

facilities.
g9-02 - MATERIALS

All matarials used in the building works shall be subgect
to the Engineer's apprOVal The Countractor shall submit the ’

-Engineer, samples of saild materials prior to commencement of relative .

works for his approﬁal.
903 BRICK UORK

Local products can be used and 511 bricks shall be laid
after apniying mortar, - Hortar shéll-be-prepared in the same way as
fnr:plastering; Iﬁ shall be applied firnly to raked:out and well
wetted joints with a pointing trowel and well pressed in. All

superfluous mortar shall be removed with a trowel.

i

External surfaces shall be finlshed with weather struck

pointing and internal surfaces given flush pointing



9-04  CARPENTRY

“(a) * The vork under- this paragraph consists of all carpentry

“works as’ shown 1n the dravings,

; (b) Logal”timbér can be used. ‘ALl timber shail-be sUffibiently
seasoned and planned smooth, straight true and free frow cracks,
cuts;'breaks, loose . or deéd'knots,'bbrehole, and any other defect.
Hetal fittings suitable to local timbers shall be used.

As to'theifldor'material;'camphor wood shall be used,

(e All"f?amewérks'shall'be jolnted by optimum jointing
_methods. Joihﬁs shﬁll transmit required loads and withstand
Etfeﬁses, to which they will be subjected and shall be approved by

"the Engineer, Unless othervwise stated, all joints.shall'be fixed

with as wany nails of a proper type as required.

For columns, studs, beams, binders, joists, rafters, and
purlins, one piece of timber extended betwean- the supports'or the
base on ﬁhich it is to be fitted shall be used. However, when
inevitably {t is neceésary to'joint at an intermediate position, such

a method that has been approved to cause po hindrance in structure

shall be employed.
9-05 ROOFING

Local asbestos sheets can be used and the

construction method shall conform to Indonesian specifications.

Yooden door and window work —-— Weod fittings shown in

drwings shallbe manufectured in Indonesia by local timber.

Articles of bullders hardware shall be of approved type and

well Finished, Samples shall be submitted to the .Engineer for

approval before use, Screws shall be of the same metal as the main

article,
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All.arcticles shall be fixed in a secure and'afficignt‘_
‘manney._ Articles damaged during fixing.shall'be_téwoved and ‘pew
fixed at Contractor's expense.. Surface of foinery. uhere effected

shall be made good.

Glass shall be 3 millimeters shpet glass of geod quality,
free from specks, bubbles, air holes: and ~other defects._ Sheet glass

shall be plain,'clear._ The glass panes shall be fixed eithar hith

wood beads oy shall. be bedded in oil putty, sprigged firmly back

puttied finished to a chanfer, RﬂbbECES shall be painted one coat of

o1l paint before glazing. Each pane shall be wvhole ‘square.

a-06 - PATHTIHG

Painting shall not be carried out- to exterior surfaﬁes_in'
wet weather, All surfaces must be thoroughly dry before applying

paint. Painting shall not be carried out iun windy weather as the

paint is likely to be damaged by dust.

Contents of drums or tins shall bg_;tirred well Eefore
usiag. When more than éne coat is required to be done, each coat
shall vary slightly.in shade and shéll'bé'pASSEd by the Enginger-
before the naft_coat is started,  First CCaEVShOUld he“thorbughly dry

‘before the second coat is applied,

All brushes, tools, pots, etc. used in carrying out che
work shall be clean and free from foreign mattet and_shall.bg
thoroughly cleaned out before being used for different type of

material. Pajot shall be applied with proper paint brushes of good

Quality.

In using proprietary brands of péipt, the materials shall
be mixed, preparéd and applied strictly in épéordancg with

manufacturer's instructions.
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9-07 ELECTRICAL AND WATER SUPPLY WORKS

- All electrical works and water supply works shall be as
shown on the dravwings and Indonesian standard specifications or

Y

directed by the Engineer.



PART 10 OTHER RELATED FACILITIES
10-01 . GENERAL

_ The construction of model 1nfrastructure 1mprovement works o
:1nc1ude, under this contract, construct1on works for apprutenant structure,
besldes main’ p;pellne and cow shed fac1l;ty such as_lmplovement wqus of
intake; existing ﬁatér tanké;-farm rOad And 'operafidﬁ road, ahd cohstruction
of slurty tanks, water supply plpe, feed pipe, inlet tank, slow fllter,
dlstrlbutlng tank, water valves, fencing works, waterprooflng, dralnage

culvert, etc.

The majority of the appruténant_structuresthail.be either.SLone
masohry structure or concrete gtructure or road structure, which shall be
constructed by means of either the combination of'éarth;wark and stone
masonty work or that of earth work and concrete, .asphalt work, pipe work.

- From the view-point stated above, the specification contained

in this part describes mainly special conditions for each work.
' 10-02 INTAKE FACILITIES

The improvement works of intake facilitiés_goﬁprise gs“follows:
1. Tmprovement of the fqot:protection‘and aproﬁ of existing
masonry welr with masonry concrete

2. Installation of screen with steel barg
3. Protection of the intake pipe with ﬁasonry concrete
4. Ground levelling works for-the_treatement blace of driftwoods
5. Instgllﬁtion of gate valves

100, JIS B 2031, 1 pce, For main pipe

¢ 65, JIS B 2031, 1 pce, for main pipe

4 65, JIS B 2031,.1 pce, for drain pipe.of settling box
Above valves and related shoxrt piece of steel pipes shall be

furnished by the Contractor.



6. Improvement of settling box including mortar plastering work by

water proof mortar, construction of valve boxes with steel cover
'7.. Installation of drain pipe, VP 4 100
8. Removal worksffbﬁ_ekisting pipes at the place of inlet, outlet,

drain in the settling box
10-03  PIPELINE PACILITIES

Pipes, high pressure valves and air valves shall be supplied by
JICA:as shown: in PART 9 for main pipeline from the beginning peint
(No 0 + 16.99) to the inlet box (NO 42 + 30).

The Cpﬁtpactor;shall price,reduired temporary facilities for pipe
installation works. including road maintenance in the item of GENERAL WORKS
in the Bill of Quantities. '

If there is-a shortage of main pipes supplied by JICA, the

Contractox éhall‘fuinish that parts by the direction of the Engineer.

Gate valves except for high ﬁressure valve (7 pieées) and air
valves_(Q'pigces) shall be fﬁrnishgd by thg Contractor.
This pipe line’ﬁorks comprise as follows
1. Installation.of main pipe (#65, ¢50) including concrete anchor
~and steel support .
2.'_Instailation'of blow off valves,'gate valves and rappid air valves
3. Installation of drain pipe, VP ¢65
41 'Consttuctiqn of inspecfion road with gravel.metaling
5. Ihprovament of lst water tanks.including fence work
6. Removai works fbr existing pipes at the place of lst tank

7. Others



10-04  WATER SUPPLY FACTILITIES

. Foxr the purpose of the 1mp1ovement of water supply system in

the A.L centex, the follow1ng works shall be ehecuted.

A submarged gate valve 1tself shall be supplled by the JICA there~
fore other all required materials as’ shown on the draw1nos bhall be

- furnished by the Contractor.

_ As to the water supply pipe, ail.pafts shall'bé.newly installed,
however feed pipe shall be installed up to theroutside of ‘houses and

buildings.

As to the wvatex Supply-pipe'for goat’ feeding facilities, a part
of existing water- pipe can be used as shown on the drawings.
This improvement and construction works comprise as follws:

1. Construction of'iniet tank, filter and distributing ténk and
related structures including washing structure for filter

‘materials and fence work..
Z. Installétion of water subply pipe
3. Tastallation of feed pipe including PVGC pipe
4. Improvement of 2nd water tankr

5. Improvement of inspection road with asphalt metaling specified

by the drawing at the placé from 2nd water tank to new inlet tank

6. Other

‘As to the slow filter materiazls, the thickness of sand layer

and the quality shall be specified as follows:

1. The thickness of sand lé&er shall be 80 cm.

2. The quality of filter material shall be specified by'the standard
of water supply services in Indonesia or JWWA A103-1967, Testing

method of sand -filter for water supply services in Japan.



3. ' Sand filter shgll'cdnsist of hard, tough, durable, uncoated
paiticiesﬂiﬁcluding much quartz material.
4.: The effective grain size shall be b.3.to 0.45 mm.
5. Tﬁe unifprmi;y.coefficient ghall be less than 2.0.
6. Wasﬂing ﬁﬁrbi@i;y shall be less.fhan 30.
S Spécifiq gfavit? shalltbe Z.SS:to 2;65.

8. Maximum grain size shall be 2.0 mm.

_ The thickness of'giavel layer and gravel filter shall be
specified as follows:
1. The thickness of gravel shall be 50 cm.

2. The gravel filter with the maximum grain size 60 mm and minimum
grain size 3 mm shall be separated into four (4) layers using

screen or sleves.

3. Coarse material shall be spread in lower layer and fine material

in upper layer in good sequence.

4. The thickness and mean grain size are shown as follows:

Surface layer . ¢ 3 ~ 4 wm : 10 cm
2nd layer P ¢ 102 20 nm ¢ 10 em
3rd layer i $ 20 30 mm : 15 cm

Bottom layer : ¢ 60 mm : 15 cm

As to.the porous brick specified on the drawing, they can be
changed to the concrete block with holes by the approval of the Engineer,

however the cost for this item shall not be changed.

10-05 COW SHED FACILITIES

All of this facilities are newly constructed at the lower place
of A.I Center as shown on the drawings. The major works comprise as

_follows.
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1. Constrﬁctioh of cow shed

2. Construction éf tréinniﬁg'shed

3. -Giéund.leveilingﬁwbtks i

4. Electric feﬁcﬁ_énﬁ.wbﬁdéﬁ feﬁce.iﬁbiﬁdiné_éntfénées
5. .Approaching réaﬁ'ﬁith'gfévéi'metéiing.for ffécéor
6. Water supply and electric sefﬁice wofks .

7. Other
10-06 SLURRY STORE

Three slurry stores shall_be newly constructed rear existing

. two bull sheds and new cow shed.

The strhqtdres are specified on the drawings.
10-07 FARM ROAD

Improvemént of farm road is consists of néw conétruction pafts
and improvement parts. The contracfbr shall ékecpté.the.ﬁofk to the lines
and grades given by the drawings and/or the Engineer inéluding gravel
metaling,sodding, culvert, under drain pipe-and entrance road to each

pasture field.
10-08 OTHER RELATED FACILITIES
Two drinking facilities shall be furnished under this contract.

One- is used for farmer and the other for bulles in paddock. The structure

is specified on the drawings.
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