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Preface

The Overseas Technical Cooperation Agency, being entrusted by the Govern-
ment of Japan, sent a Survey Team (the third Survey Team) for the detail design of
Lampung Agriculture Development headed by Mr. Motoo Tanaka, Directer General
of Extension Department, Agricultural Administration Bureau, Ministry of Agriculture
and Forestry for a period of 45 days from September 1, 1972,

The current detail design survey, basing on the Record of Discussion signed
April 1972 between the head of the second survey team which was dispatched March 1972
and the Indonesian authority concerned, is aimed at executing the detail design on the
equipments for the agricultural extention center and the land improvement works in
the center which form parts of Lampung agriculture development project as well as on
the land consolidation for the large and small demonstration farm.

The report, now ready for presentation, is summarized as to the result and
findings of the detail design and of the survey. I sincerely extend my gratitude to the
efforts exerted by the members of the team, which enabled the survey successful, and
am convinced that the guideline for the promotion of Lampung Agriculture Development
Project is given by the report.

As is well-known, the Governiment of the Republic of Indonesia decided to
explore such remote areas as Sumatra, Karimamtan and Sulawesi in order to cope
with the high population density in the Java island. The Lampung province located at
the south tip of the Sumatra island receives the tip priority of the development due to
the facts that it is included in Jakarta economic zone and that it has vast uncultivated
land. The province is also favored with the advantageous conditions for various plants
growing and for the agriucltural development such as topography and soil.

The Government of Japan, in view of the above mentioned situation in Indonesia
and in Lampung, decided to render an aid to the wide-range Lampung Agriculture
Development Project. We will not hesitate to overcome the difficulties which are supposed
to emerge with the increasingly big project, by means of treating them as the problems
attached to the project aid.

The Japanese, both .official and private, are deeply interested in this project
with much expectation for the development. I wish the further support extended by
those authorities concerned to this project.

Lastly I take this opportunity to express my heart felt thanks to Directorate
General of Agriculture, Ministry of Agriculture and the Agriculture Extension Bureau,
Lampung Provinge, offices concerned in Indonesia

December 1972

Tl ek

Keiichi Tatsuke

Director General
Overseas Technical Cooperation Agency
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CHAPTER 1 INTRODUCTION

1-1 Historical Background

1. The agricultural development of middle Lampung and its consecu-
tive project have been adopted in the negotiation between the Govern-
ment of Indonesia and the Government of Japan in June, 1971 from the
necessity of improving the outer islands and the establishment of a
food supply base for the counterplan of improvement of the Indonesia
economy as a result of the increasing population of Java Island.

2. The foundation survey was executed by the st Survey Mission in
August, 1972 to accept tlie above requirement for studying the basic
concept of the cooperation of agricultural development at Lampung
area. It being found that this area is favoured with natural conditions
and suitable as the area for comprehensive cooperation which has the
greatest feasibility of development, after discussion with all author-
ities concerned, the following plan has been proposed.

a. Agricultura} Development Center

This center will be the base for developing agriculture.in
Lampung province,

b. Program for the Improvement of Farm Villages in Paddy
Field Zones,

The improvement of paddy field zones in the middle Lampung
area will be executed,

‘c, Program for the Improvement of Upland Fields

The improvement of upland fields in the middle Lampung area
will be planned. '

3. The second survey conducted by the Government of Japan was
implemented in March, 1972 for examination of the details of the co-
operation program. This survey was discussed with the Government
of Indonesia after field survey. The necessity of establishing the
detailed final design of buildings and farms for Agricultural Extension
Center and Demonstration Farms which will be the Center of this co-
operation program was confirmed,

1-2 Purpose of the Survey Mission

In accordance with the Tani Makmur project which will be implemented

by the Government of Indonesia and the result of the second survey.

Various technical tests on paddy crops, upland crops and the training

of extension service personnel and key farmers will be performed. A

large scale demonstration farm will be provided at Totokaton, a small
scale demonstration farm will be provided at another village. Detailed
fina) design of land improvement works will be executed for better liv-

ing in agriculture in the surrounding area to plan the stability of agri-
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culture management and the increased income to cooperate such as
extension and guidance of new agricultural management technics and
organization of farmers,.

1. Agricultural Extension Center
a. Program of Facility Arrangement

(Classification, scale, quantity, arrangement of facilities, build-
ing structure, construction of site,)

b. Design of Reservoir

{(Catchment area, hydrology, reservoir, coffer dam and attached
facilities. )}

c. Design of Farm

(Scale of paddy field and upland field arrangement, construction
plan, pump, farm pond, irrigation and drainage, farm road.)

d. Estimation of Construction Costs and Construction Program

e. Investigation, Survey and Design for the above.

2. Large Demonstration Farm (L,D. Farm)
a. Land Readjustment Program

{F'acilities in present condition, land category, block condition,
design farm road, irrigation water, construction of block allot-
ment. )

b. Construction of Elements of Main Work

(Irrigation water, analysis of hydraulics, section structure, water

intake, water-diversion, scale of structure, arrangement of farm
roads. )

c, Estimation of Construction Cost and Construction Program.
d. Investigation, Survey and Design for the above,
3. Small Demonstration Farm (5. D. Farm)
Investigation and examination regarding land improvement in seven
blocks,
1-3  Organization of the Survey Team and Respective Assignment:
Meoteoo Tankaka Leader Chief of Extension Department,

Agricultural Administration
Bureau, Ministry of Agriculture

& Forestry.
Yuji Hirano Sub. Leader Designing Officer, Design Section
General Kanto Agricultural Administration
Planning Bureau



Takashi Tauchi ‘Planning of - Agricuitural.Cooperation Depaxt-

Irrigation ment O. T.C.A (Overseas Tech-
& Drainage nical Cooperation Agency)
Tadashi Nishioka Land Chiéf of Engineering Department

Consolidation JIRCO (Japan Irrigation and
Reclamation Consultants)

Satoshi Hirai Structural Design Section
Designer’ JIRCO
Takeshi Sato Canal Design Section
Designer JIRCO
Shigeru Takeishi Road Designer Design Section
JIRCO
Junji Konda Hydrology Design Section
JIRCO
Tose Watanabe Liaison Agricultural Gooperation Depart-

ment O.T.C.A,

Hideo Sugita Estimation of Design Section
Construction JIRCO
Costs

1-4 Names of The Indonesian Government Officials and Local Co-
operators Concerned -

1. Counterparts Personnel:

a. Ir. Nusjirwan Zen Chief of Dinas Pertanian, Lampung
b, Thamurih Bastari Secondary of Dinas Pertanian,
Lampung

c. Ir. Mattjik Gani Staff of Dinas Pertanian, Lampung

d. Ir. Achmad Sjarnadi, Staff of Dinas Pertanian, Lampung
h.m,

e, Ir. Kamaludin Sipajung Staff of Dinas Pertanian, Lampung

f. Ir. Muzakir Noor Staff of Dinas Pertanian, Lampung

g. Ir. Sukirno Chief of Tegineneng Center

h. Ir. Sachruddin Staff of Tegineneng Center

i. 8. Sochadies B.I.E, Chief of Irrigation Section

D, P,U. Lampung

}»  Ir. Rubini Jusuf . Staff of Irrigation Section
D, P.U. Lampung



k. -Mr. A. Hafied Gani . Staff of D. P, U. Lampung Tengah
B.I.LE. :

2, Cooperators:
a. Dr. Nojima, (Expert from Japan)

b. Mr. Ohata, (Expert from Japan)

c. Seolrman Simin Kapara Desa Totokaton
Extension Worker, Kajamatan
Punggur

d. Mathan Charman Extension Worker, Kajamatan
tTrunggur

1-5 Survey Schedule

Date " Contents of Works Counterparts

Fri, Left Tokyo; Haneda Air Port by JAL No. 711
Sept. at 9:50 A.M,, arrived at Djakarta at 7:30 P, M.
3

Sat. Paid a courtesy visit to Mr. Sugiyama, Chief
Sept. of O.T.C.A, '

2 Paid a courtesy visit to the Embassy of Japan
and met with Mr, Sugimoto, First Secretary.
Greeting to the Directorate General of Agri-
culture, the Central Government and spoke with
Mr. Soekendro and Mr. Smantory.

Sun. Attended a briefing conducted by Mr. Supo,
Sept. Project Leader, and others pertaining to the
3 Tjihea project and other areas,

Mon. Discussed with Mr. Soekendro and Mr. Smantory
Sept. of the Directorate General of Agriculture and
4 along with Mr. Nojima, Mr. Sugimoto and paid
a courtsey visit to Mr. Uthman, Chief of the De-
partment of Irrigation, the Directorate General of
River, the D. P, U,

Tue, Attended a briefing conducted by Mr. Kawamata
Sept. and Mr. Kanai pertaining to Tadjum Project,
5 Left Djakarta at 2:20 P, M,, arriving at Tanjung
Karang, Branti Airport at 4:00 P. M. and discus-
sed with Mr. Nojima and Mr. Ohata.

Wed., Greeting to the Department of Agricultural Exten-
Sept. sion of Lampung province and discussed with

6 Mr. Thamrih, sub-Chief. Greeting to the D.P, U,
and discussed with Mr. Skadis, Head of Irrigation
Section. ‘
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Date -

Thu.
Sept.

Fri.
Sept.

Sat.
Sept.

Sun.
Sept.
10

Mon.
Sept.

Tue.
Sept.
12

Contents of Works o Counterparts
Left Tanjung Karang for Metro. Greeting. . .Sjachrum

‘and discussion on Lampung Tengah, ~Mattjikgam -

Kabpaten. Mr. Sjachrum, of the Direc-
torate General of Agriculture, of the Central
Government followed. Greeting to Mr.

Mathan Charman, Chief of Kajamatan Punggur.
Greeting to Chief of Totokaton Desa and held

a discussion., Greeting and discussion with
Mz, Skirno Sjarif, Chief of the Tegineneng
Center, Implementation of preliminary re-
connaissance of Large Demonstration Farm
and Center.

At the Center: The establishment of base = Sjachrum
line, border, and the reconnaissance of Sukirno
leveling area, Sjarif

At the Center: A plane table survey and Sukirno
others were conducted by Mr. Sugita and Sjarif

.Mr. Takeishi.

At L.D.F: The establishment of borders,  Sjachrum

and the installation of stakes for traverse Kamaluddin
surveying and minor contro! were conducted

by the survey team excluding Mr. Sugita

and Mr, Takeishi.

At the Center: Profile leveling and cross Sjarif
sectional leveling of coffer dam was con- Sjachrum
ducted by Mr, Sugita and Mr. Takeishi,

At the L.D.¥: The traverse survey and

the survey of establishment of the stakes

for minor control were conducted by the survey
team excluding Mr. Sugita and Mr, Takeishi,

At the Center: The plane table survey of Sjarif
farm areas was conducted by Mr., Sugita Sjachrum
and Mr. Takeishi, '

At the L,,D,F: The traverse survey, level- Kamaluddin
ing, and survey of installing the stakes for

minor control. Due consideration was paid

on the center program to conform with the

conception of D, P, U. with Mr. Sjachrum,

Mattjik Gani, Kamaluddin.

At the Center: The plot of buildings was
surveyed by Mr. Sugita and Mr. Takeighi,

At the L., D,F; The traverse survey and Sjarif,
leveling were carried out by the sur- Sjachrum
vey team excluding Mr, Sugita and Mr, Kamaluddin
Takeishi. Sjarnadi



Date

Wed.
Sept,
13

Thu.
Sept.
14

Fri.
Sept.
15

Sat.
Sept.

Sun.
Sept.

Mon.
Sept.
18

Tue,
Sept.
19

‘Contents of Works Counterparts

Rearrangement and computation of the results
of surveying, minor control lines and plots.

At the Center: Establishment of the center Sjarif
of reservior basin was made by Mr, Sugita Kamaluddin
and Mr. Takeishi. Sjarnadi

At the L.D.F: Traverse survey and level-
ing survey were conducted in the southern
portion.

At the Center: The survey of reservior
basin, measurement of full water basin and
the reconnaissance of establishing a catch-
ment area was made.

At the L.D.F: A survey of each plot was Kamaluddin
executed.

At the Center; The investigation of ele-
ments on the permeability of reservoir
basin, soil property, ground layer, ver-
tical permeability in the farm and soil
stratum, etc. were made.

At the L,.D.F: A survey of each plot was Kamaluddin
excuted.

At the Center; The rearrangement of profile
leveling and cross sectional leveling of swamp
was conducted.

At the L, D, F: The computation of traverse
survey and others.

At the Center: The plane table survey, in-
vestigation of soil texture, and additicnal
bore holes of reservoir basin were executed.

At the L.D.F: A plane table survey and Sjarnadi
investigation of each plot were made,

At the Center: The plane table survey was
conducted,

At the L,,D,F;: Investigation of soil texture

and vertical permeability was performed at

three separate locations of proposed fields,
Observation of the discharge of torrent and

the installation of a N-type water requirement

in depth were executed. A plane table survey Sjarnadi
of each plot was also carried out.



Wed.,
Sept.
20

Thu.
Sept.
21

Fri,
Sept.

Sat.
Sept-
23

Sun.
Sept.
24

Mon.
Sept.
25

Tue,
Sept.
26

Contents of Works . .Goun'terpa.':-:t’é' :
At the Center: Th'e survey of levéling and
the drilling of additional bore holes in weak

foundation of the reservoir basin were exe-
cuted.

At the L.D,F: The plane table survey of . Sjarnadi
each plot, the investigation of intake system

and the cross section of the canal were per-

formed.

At the Center: Leveling and investigation of

bore holes of reservoir basin were performed.

At the L.D.F: The plane table survey of Sjarnadi.
each plot, the investigation of existing block,
border diversion and farms were performed.

At the Center: Leveling and investigation of
farm earth work was performed.

At the L.D.F: A plane table survey of each Sjarnadi
plot was conducted. '

At the Center: The installation of a water
level staff in the reservoir basin,

At the L. D.F: The Plane table survey of Sjarnadi
each plot. The investigation of intake level,

the cross section, the gradient of the canal

and intake facilities were conducted.

At the Center: The rearrangement of survey
resuits.

At the L,,D,F: The rearrangement of survey
and investigation.

At the Center: The study of elements of the
reservoir,

At the .. D.F: The plane table survey and Kamaluddin
investigation of each plot. Discussion with

the Directorate General of Agriculture,

Lampung province, D, P, U.

At the Center: Rough design of the reservoir
and attached facilities,

At the L, D,F: The plane table survey of each

~ plot, Discussion with Kapara desa on sum-

marized rearrangement plan,



Date _ ~ Contents of Works : _ Counterparts

Wed. At 'the Center: The design and drafting of farms.
Sept. : :
27 At the L.D.F: The plane table survey and Kamaluddin
leveling of each plot. Preparation of the master
plan of farm rearrangement was conducted.

Thu, At the Center: The study of rearrangement of
Sept. reservoir capacity and rough design of water
28 distribution system was conducted,

At the L,D.F: The leveling of each plot, Kamaluddin
and the field check of designed irrigation )
water system were. performed.

Fri, At the Center: The computation of soil re-
Sept. quired to construct earth works, and to
29 utilize surplus soil from canal and reservoir

excavation was performed.

At the L,D,F: The leveling survey of each Kamaluddin
plot and investigation of road program. The
discussion on the whole plan with Kapara desa.

Sat. At the Center: The design of upland irriga-
Sept. tion facilities was conducted.

30
At the L,D,F;: The surveying of design route Kamaluddin
of main works, Rearrangement of elements
of irrigation water and data.

Sun. At the Center; The rearrangement of survey

Oct. and investigation data.

At the L,,D.F: Ditto.

Mon, At the Center: A rough reconnaissance
Oct. survey of added uplaned farms was performed.

At the L,D,F: The survey of design route of
main works and the establishment of block
allotment were conducted.

At the I,.D.F: The survey of design route of
main works and the establishment of block
allotment were conducted,

Tue, Removed from Metro to Tandjung Karang,
Oct.
3 At the Center; Establishment of borders of Kamaluddin

added farms.

Wed, At the Center and L..D.F: Discussion on the

Oct. project and study of summarized plan,
4
At the S.D.F: Plane table survey Kamaluddin
(Trimurdjo).
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Date . . Contents of Works -~ . Counterparts

Thu. At the Center and L.,D.F: Df_,-t.a.iled_' design. .
Oct. ' e ' S
5 At the S.D,F: Plane table survey Kamaluddin-

(Trimurdijo).
Fri., Atthe S.D,F: Plane table survey Kamaluddin
Oct. (Punggur),
6 .

Arrangement with Mr. Rubini, Irrigation
Section, D, P.U. Lampung Provinsi on
Center Dam,

Sat, At the S.D,F: Plane table survey {Punggur), Mattjik Jani
Oct. Went to Prefecture Office in Metro for the Kamaluddin
7 arrangement of the Interim Report, the
Governor was not present.

Sun, Team leader arrived in Djakarta,
Oct,
8
Mon. Survey team leader arrived in Lampung
Oct, province. A meeting was not held with
9 Mr, Nusjirwan as he did not return from

Djakarta as scheduled,

Tue. The Interim Report was accepted by the Gov-
Oct. ernor of the province and authorities concerned
10 in Metro., The Leader of Mission conducted
a field investigation survey. (Totokaton,
Tegineneng and others.) After meeting with
Mr. Nusjirwan Inspector and others, a dinner
party was held.

Wed., DPiscussed with Mr. Nusjurwan, Inspector,

Oct. Lampung Provinsi concerning the arrangement

11 and scale of buildings. The Leader of Mission
left Lampung Provinsi for Djakarta and made
a report to the Embassy of Japan and a party
was held for the minister,

Thu. A meeting was held at the Embassy in the

Oct. morning. A report was made to Mr, Sadikin,

12 Director of the Directorate General of Agri-
culture and was accepted,

Fri, The annual project program and detailed pro-
Oct, ject schedule was explained by Mr. Soekendro,
13 Head of Liaison Section, the Directorate Gen-

eral of Agriculture and Officers concerned and
was understood after discussion.

Sat, Arranged for return and shipment of equipments,
Oct,
14

Sun, Left Djakarta by Cathey Pacific Cx-550 at 7:00
Oct. A.,M., arriving at Tokyo at 10:30 P. M.,
15
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CHAPTER 2 OUTLINE OF PROJECT

2-1

2-2

Project Area

2-1-1 Location

The Agricultural Extension Center together with the Extension
Farm, which is the agricultural development center of Lampung,
is located at Tegineneng, 36 km north of Jandjun Karang, the
provincial capital of Lampung Province in the southernmost
extremity of Sumatra Island. This farm is being used at pre-
sent ag the Government Seed Growing Farm of Lampung Prov-
ince, The full-scale Demonstration Farm is situated at
Totokaton village, Punggur County, 15 km to the north-east of
the above mentioned Agricultural Extension Center. Totokaton
village is located in the region of the Punggur Utara Irrigation
Project which is administered under the auspices of the Depart-
ment of Water Sources of the Ministry of Public Works; the
area, comprising 108 hectars, is irrigated by Tertiary Canal
diverted at BPU 10 of the Main Canal of the above project.

Agricultural Extension Center

The matters necessary for the agricultural development of Lampung
province (e. g, tests and experiments required for selection of suitable
crops, introduction of superior varieties and agricultural machinery;
agricultural exhibition; technical instruction of extension workers and
key farmers; propagation and distribution of seeds) will be carried out
at this center, and the following facilities will be installed:

Total building area: 5,490 m?
Irrigation facility : Reservoir
Pilot farm : 15 ha
Paddy field irrigation farm 5 ha
Upland irrigation farm 10 ha

2-2-1 Design of Building Arrangement

The contents and scale of the facilities included in the following
chart should be considered in utilization of the effective existing
facilities for the above purpose, and the arrangement has bheen
planned as per attached Fig, 2-2,

2-2-2 Design of Reservoir

Qutline:

The farms for tests and experimental purposes, as well as for
training and exhibition, will be provided with 5 ha. of paddy
and 10 ha. of upland fields (mainly for upland irrigation) on the
plateau to the east of the area. In view of the shortage of water
in the dry season and some parts of the rainy season, the water

—10—
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requirement will be met by building a dam (total storage capacity;
210,000 m3) at the narrowest part of the valley. The basic re-
quirements of the dam facilities will be in accordance with the
following table,

Location

Name of River :
: Homogeneity
Name of Dam H
Ground Foundation:

Dam Type

Hydrology

Reservoir

Dam Body

Elements of Dam Desgipn

Teginneng
Swamp

Reservoir
Sandy Clay
Catchment Area

Spillway Basic
Rainfall

Total Storage Capacity

Amount of Sand Accu-
mulation

Effective storage
Capacity
Full Water Area

Storage Level

Available Depth

Dam Height

Dam Length

Crest Width
Gradient of Siope
Volume of Dam Body
Embankment

Spillway Type

—13-~

A = 2,73 km?

rt = 185 mm/day x 1.2 =
222 mm/day

V =210, 000 m?

Var = 6,320 m3

V, = 164,000 m3

A = 0,095 km?3
HWL =45.75m
FWL =45.00m
DWL = 43.00 m
H=2,00m

= 6,100 m

jur
o
)

124.00m

=
0
n

10. 000 m

i
n

Upstream Side: 1:2.0
Downstream Side: 1:1.8

6520.00 m>

Flowover Weif Type
Sillway



Design Flood Dis- Q= 18.9 m3/sec
- . charge -
Spillway . :
l.ength of Flowover B; =20.00m
Weir
Overflaw Depth Hg =0.75m
Intake Type Pump (Single Suction
Water Centrifugal Pump)
Intake
Installation Maximum Amount of 0.015 m3/sec/set x 2
Intake Water sets x 10 HP
Division Type Existing Pump & Existing
Pipe
Channel Diversion Drainage By Existing Drainage
Canal
2-2-3 Design of Pilot Farm
1, Scale and Arrangement of Farms

The function of pilot farms will be to suitably organize the
permanent paddy plot and the changeable farmland te have it
conform to the present requirements, in addition to the tests
and experiments, and also to any alterations in the future, as
indicated in Fig, 2-2,

2. Water Requirement

Cropping patterns will be prepared as Fig. 2-3 from the view

point of the efficiency ratio of facilities for the cropping of

paddy fields,

The water requirement in depth and water re-

quirement of upland irrigation was considered and added to
measured values,

it

Qmax

Qmean

i

QOmax

"

Qmean

Paddy Field
24,61 1/s (24 hr/day)

10.96 1/s (24 hr/day)}

Upland
11.43 1/s (24 hr/day)

8.47 1/s (24 hr/day)
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32.81 1/s (18 hr/day)

14.61 1/s (18 hr/day)

15.24 1/s (18 hr/day)
18.29 1/s (15 hr/day)
11.28 1/s (18 hr/day)
13.55 1/5 (15 hr/day)



Facility Capacity:

The capacity of water pipe and pumps will

be 18 hr, each irrigation hour will be 24 hr in surface soil
puddling, 18 hr in the normal for paddy fields, and 15 hr for

_the farm operation of upland.irrigation,

‘The facility capacity .

will be roughly estimated by the water requirement for prepa-

ration of paddy fields.

‘Surplus water will be stored in the farm
pond and may be used for upland irrigation when desired.

Figz3Operation Plan ot Fields
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Facility Schedule of Pilot Farm

Name of

ind antit i Remark
Facility Kin Quantity Unit
Paddy irrigation farm
X 5 ha :
Pilot Farm 15.0 ha Upland irrigation farm
10 ha
Farm Main Farm 545 m Width of road 10 m
. Road
Consoli-
dation
Lateral X
Farm Road 2,866 m Width of road 6 m
Small Bottom width 0.3 m,
Drainage 1, 000 m depth 0.5
Ditch Side slope 1:1
Drainage Bottom width 0.5 m,
C: arl‘ g 280 m  depth 0.5
n Side slope 1:1
Diameter: 100 m
Discharge: 0,9 m3/m
Paddy Total head: 18 m
I-rr1ga.- Pump 2 No. Prime mover: Diesel
tion engine 10 PS
Facility
Kind; Single suction
Centrifugal pump
Driver by Diesel
engine
Pump 28 " m2 Struc.ture: Constructed
House of brick
Kind: Vinyle chloride
Water pipe for domestic use
- 382
Pipe
Diameter: 150 mm
Water- 1. 000 m Kind: Vinyle chloride
Supply Pipe ! pipe for domestic use,
Water
Application 50 Piece Hydrant (50 ¢)
Apparatus
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Facility Schedule of Pilot Farm (Continued)

Name of

i antity - Unit
Facility Kind Quantity ni

Remark

Farm Pond 1 Place

Upland
Irrigation Booster
Facility Pump

Water

DPipe 305 m

Water-

Supply 622 m
Pipe

Upland

Irrigation
Facility

Sprinkler 6 Set

Storage capacity: 330m3

Structure;
Plan26mx 26 m

Diameter: 125 mm

Discharge: 1.32 m3/m
Total head: 53 m

Driver: Diesgel engine
40 PS8

Kind: Horizontal shaft
Multistage centrifuged
Direct engine

Kind: Asbhestos cement
pipe

Diameter, length

150 ¢ 1; = 125 mm

125 4 1 = 180 mm

Kind: Solid vinyle
chloride pipe for
domestic use

Diameter, length: #100
13+14+15+l6 = 527

Kind: Asbetos-Cement
pipe

Diameter, length:
125 4 1 = 95

Kind: Tg = 30 type and
the like

Nozzle size: 3/16" x
3/32n

8 stands (dist) 2 sets

6 stands (dist) 4 sets
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2-2-4 Apprbximate Work Costs and Scheme of Execution

Work costs necessary for each facility will be as follows:

(Unit : Yen)
Item Quantity Unit Local Foreign Total
Currency Currency
l. Dam 1,698,000 2,137,000 3,835,000
a, Dam Body 6,600 m?> 452,000 878,000 1,330,000
b. Spillway 1 Place 1,092,000 1,259,000 2,351,000
c¢. General 154, 000 - 154,000
Tempo-~
rary
Construc-
tion
2. Pilot Farm 2,137,000 11,979,000 14,116, 000
a., Farm 5.0 ha 735,000 2,443,000 3,178,000
Consoli-
dation
b, Founda- 1 Place 483, (600 241,000 724, 000
tion of
Pump
Station
c. Pump 1 Place 5,000 829,000 834, 000
d. Water 440 m 783,000 3,660,000 4,443,000
Pipe Work
e. Booster 1 Place 6,000 1,628,000 1,434,000
Pump
f. Water- 930 m i25,000 1,967,000 2,092,000
Supply
Pipe
g. Sprinkler ) Set - 1,211,000 1,211,000
3. Building 5,490 m? 39,152,000 7,073,000 46,225,000

TOTAL

42,987,000 21, 189,000

64, 176,000
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'2-3 Large Démons_traf:ipn-Farm_

2.3-1  Land Consolidatiqn Plan

The purpose of this project deals with land improvement, mainly

for rice production which is the center of food production of the
Tani-Makmur Project. The Government of Indonesia plans to
introduce the second cropping and to extend the scope of manage—
ment to include the development of a.lang-ala.ng grass.

Outline of Land Gonsolidation Plan

In compliance with the completion of main canal under the
D.P.U,, the tertiary canal, which was constructed by Goton
Royon due to mutual aid of farmers five years ago, runs on the
high land in the direction of east west at the north side of the
area, the other one having been traversed along 2 group of
villagés in the southern direction as shown inithe following dia~
gram, Though the fourth canal is being extended to conform
with the degree of reclamation to make the tertiary canal as
base, due to shortage of the planning capacity regarding the
location and section, circulating irrigation has been adopted
occasionally wherever met with shortage of water, Further
these are such conditions that regarding water diversion, con-
tinuous irrigation has been done after had cut plot borders of
field water as may be required and satisfied water control has
not been implemented by the reasons of water shortage and un~-
uniformity of cropping. Concerning the drainage canal, there
is no drainage system in this area. Although continuous irriga-
tion has been carried out, it is in such a condition that surplus
water floods the low paddy fields, As the arable areas are the
lands which have been reclaimed by the mutual aid of farmers,
the paddy fields are small in area and irregular in shape, the
average ploted area is 0.15 ha. Many small ploted areas are
located on reclaimed land in swamp areas, average width of
each plot is 6-7 m and the difference in height between plots is
30-40 cm, Access roads are not found in paddy fields, farm
workers are using the embankment of the tertiary canal and
borders of paddy fields as foot paths. Farmers using water
buffalo also use the same paddy borders and slowly destroy
them in the process.

To rectify the above situation, the land consolidation plan of
Fig. 2-5 has been employed. Namely, concerning the irriga-
tion canal, two lines will be installed in the south east direction
to follow the present water system and to the utmost will be
bank type so as to be able to carry out a2 complete water manage-
ment program. The fourth canal will be instalied so as to ex-
tend water management over an additional 21 plots. Water man-
agement in each plot will benefit from the continuous irrigation
water provided by the fourth canal. Maximum control area of
each turnout will be limited to 3 ha, for controlling the tendency
that upstream paddy fields are profitable but not downstream
fields, the continucus irrigation reduces the unbalance of arrival
time of irripation water,.
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Concerning the size of the paddy fields, it is considered that as a

tentative measure, tilla.ge, weeding and other maintenance and
operation tasks will be performed by man and animal powers.
Power cultivators in small type will be used in the future, due
to the farm management system, progression and improvement
of cultivation technics. In view of the present topographic con-
dition, the size of plots will be 20 m x 100 m = 2, 000 m2 and be
20m x 50 m = 1,000 m? in less 1/100 of the gradient of topo-
graphy.

Density and Arrangement of Farm Road
Main Farm Road

Concerning roads in the areas which will become the farming
center, two lines of roads will be constructed as shown in Fig,
2-5 to conform with farmers' desires. Roads willbe 2.5 m
wide and 0.5 m high.
Lateral Farm Road

Lateral farm roads, of 1.5 m width, spaced 200 m apart will
be constructed to provide easy access to all areas and equip-
ment of each paddy field.
Small Farm Road

Smaller farm road, 1.0 m in width, will be installed in the
spacing of 100-200 m in connection with main and lateral farm
roads to allow the smaller farm road to connect with one side
of each farm area,

2-3-2 Elements of Main Works

General Table of LLand Improvement Planning Facilities

Item Quantity Unit Remark
1, Irrigation Area 108.0 ha

a. Net Irrigation 89.2 ha Only paddy field, no
Area upland

b, Number of 21.0 Block
Block

c. Number of 450.0 No. Size 50 m x 20 m =
Paddy Field 1,000 m2
A)

d. Number of 221.0 No. Size 100 mx 20 m =
Paddy Field 2,000 m2
(B)
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Irrigation Facilities

Item Quantity Unit Remark
a, Irrigation - Continuous flowing
Method irrigation
b. Design Unit 1.84 1/s/ha  Due to design standard
Water ' of Ministry of Public
Requirement works, Indonesia °*
c. Lateral 4, 600 m Trapezoidal earth
canal
Tertiary Canal 1,413 m b=0.5-1.0mH =
0.7Tmn=1:1
Fourth Canal 3,187 m b=0.3mH=0.5mn
= 1:1
d. Diversion 41 Overflow weir type,
Devices built of Pasangan
Turnout (A) 6 Place B=1,0m
Turnout (B) 7 " B=0.5m
Turnout (C) 28 " B=0.3m
e, Culvert 54 " Built of Pasangan,
cover built of
Pasangan
Culvert (A) 4 "
Culvert (B) 10 "
Culvert (C) 40 "
£, Cross Drainage 3 " Corrugated pipe
Culvert
Culvert D~C-1 2 " 4 = 600
D-C-3 1=5,0-8.0m
Culvert D-C-2 1 t 4 = 800
1=5.0m
g. Border 50,715 m u=1:1 D=0.3m
H=0.3m
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3. Roads 11,077 m
a. Main Farm 1,900 m B = 2.5 m height of
Road fill 0.5 m
b. Lateral Farm 5,563 m B = 1.5 m height of
Raad fill 0.5 m
¢c. Farming Road 3,614 m B = 1.0 m height of
fill 0.5 m
4, Facility Buildings 2.0 Each Brick made, roofing
with galvanized steel
plate
a, Storage House 1.0 " ‘
b. Granary House 1.0 n 24 mx7.5m = 180 m?
2-3-3 Approximate -~ Estimation of Construction Cost and
Construction Program
Construction Costs for Land Improvement will be as following
Table
{Unit - Yen)
. . Currency Currency
Item Quantity Unit (Domestic) (Forcign) Total Cost
1. Road 11,077 m 478,491 322,762 801,253
2, Irrigation 4, 600 m 147, 100 - - 147,100
Channel
3, Culvert 54 Place 398,534 9,558 408, 092
4, Turnout 41 " 162, 763 - 162,763
Cross
Drainage
. Culvert 3 " 96,378 93,625 190,003
6. Border 50,715 m 365, 120 - 365,120
7. Land 74,017 m3 222,051 2,294,527 2,516,578
Leveling
SUB TOTAL 1,870,437 2,720,472 4,590,909
Rp 28,438 41, 363 69,709
Rp/ha.
P::J;:t Cost Yen 20,969 30,499 51,400
P Yen/ha
Dollar 70 100 170
$/na
8, Facility 2 Ridge 3,812,000 - 3,812,000
Building
SuB TOTAL 3,812,000 3,812, 000
TOTAL 5,682,000 2,720,000 8,402,000
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CHAPTER 3. REARRANGEMENT PLAN OF AGRICULTURAL
EXTENSION CENTER

3-1 PFarm Planning
3-1-1 Scale and Arrangement of Farm

The function of farms will be organized into permanent farm
plots and changeable paddy blocks to correspond to various
matters such as tests, studies, and exhibitions of agricultural
technics. Function of the pilot farm is shown in the purpose
paragraph of the second Report of The Agricultural Develop-
ment Center, Namely, concerning paddy block, it will be the
facility to correspond to future conditions, The formation of
farm plots will be as refiected in Fig. 2-2, The pilot field
will consist of about 5 ha of fields of J-O blocks in the existing
seeds growing farm. An upland irrigation pilot farm of 10 ha
will be formed with tobacco fields of P,N, P, (State owned
farms) located at south side and farmer's upland fields of 7 ha
to be purchased at a future date,

3-1-2 Computation of Facility Capacity

Cropping of paddy fields will eliminate fallow land and place for
all available land in effective use. The cropping pattern will
be established by Fig., 2-3, The water requirement in depth
and water requirement of upland irrigation was considered and
added to measured values.

1. Water Requirement

As May is the beginning of the dry season, it will become the
maximum used period to conform with Fig. 3-1.

Paddy Field Section:

Paddling Curing Water
1 Water 1 ha Growing Water 1
Qmax=m{ 130mm x 1 ha + 1IBmm x4 ha} x

n
(0.95)
24 hr/day 18 hr/day
= 24,61 /s +~32.81 g/s

1
Qmean = T {IBmmx5ha} x = 10.96 2/s + 14.61 2/8

(0.95)

So in the puddling end, operation capacity will be 24 hr and
stationary capacity will be 10.7 2/s.
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Upland Irrigation Section:

24 hr/day 18 hr/day
i
Qmax = g gz (8mmx 10 ha} x =11.43 2/s » 15.24 /s
- (0.81)
Y 15 hr/day
@D N
40 | 8O , ™ 18.29 /s
K @™ Fig. 3-1 Capacity of Pump & Farm Pond
F=]
35 4w
\ ® . ® =0
0 - g o
-§ E E « F.P capacity=3,058%/s x 15hr=
g %, » 164, 7m3 : 165m3

25 TR @ o i
HooT q =2 namely Pump capacity
H E o o H ®

Pl o :

20 4 R - Paddy field 14,61 %/s 18H+
S W~ SR upland irrigation 15.242/s.
5y > 18H=29, 852 /s. 18H

15

o Note: Check pudding period

10 - §°—°- 24.61%/s. 24H+29.85

- R /s x 24H = 19,75
b -‘—‘;a‘ proper
5 - 7 83
i B
gz
T L 1 ] 1 I | | I 1 ]
2/s iy 2 4 6 8 10 12 14 16 18 20 22 24

2. Water Supply System

A pump Station will be provided on the right bank of dam site for
water supply method and will supply the water to the farm pond by
pipe line (L. = 640m). Water will be provided to the pilot farm of
5 ha by means of a branch pipe from the main pipe line, A booster
pump for upland irrigation will be installed on the farm pond and
uplands of 10 ha will be irrigated to use sprinklers. The farm
pond will be established by the following reasons:

a, In case of installing booster pump for upland irriga-
tion, the total head will be about 80 m at the pump station

of paddy fields. Piping cost of water pipes will be extremely
high as two pieces of steel water pipes will be utilized in
parallel,

b, The head of pumps for paddy fields and the booster
pumps for upland irrigation will be extremely different, so
no same pump size will be used., Consequently the avail-
able ratio of paddy field pumps is low and uneconomical.

c¢. Instailation of farm pond will provide necessary water

for daily living in support of several facilities being con-
structed at the proposed farm land.
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3. Pump Capacity

The capacity of water pipes and pumps will be 18 hr, each irriga-
tion hour will be 24 hr in surface soil puddling, 18 hr in normal
for paddy fields, and 15 hr for the farm operation of upland ir-
rigation. The facility capacity will be roughly estimated by the
water requirement for preparation of paddy fields. Surplus
water will be stored in the farm pond and may be used for upland
irrigation when desired,

In this case, for adequate operation of pumps to be 18 hr by Fig.
3-1, A = B will be necessary. The pump capacity will be as
shown below. (See Fig. 3-1.)
_ Paddy Field ) Upland Irrigation
Pump Capacity = 14,61 2/s (18 hr/day) + 15,24 &/s (18 hr/day)

29,85 % /s (18 hr/day) + 30 /s

4, Farm Pond Capacity

18.29 %B (15'hr/day) - 15.29 s (18 hr/day) x (18 hr - 15 hr)
= 165 m

To estimate the above amount of shortage of upland irrigation
water and the same amount required for daily living and the
amount of percolation and evaporation, the storage capacity will
be 165 x 2 = 330 m3.

3-1-3 Paddy Irrigation Pilot Farm

1. 5 ha of pilot paddy farms will be blocked to 1 ha (200 m x

50 m) as Fig. 2-2. Farm roads 6 m wide will be provided along
the long side of each block. A main road 10 m wide will :
be provided along the short side of each block.

2., Hydrants will be provided in every 20 m along the upper
portion of the long side of the block. Earth canal of side slope,
1:0.5 and bottom width 0.3 m will be provided as a drainage
canal on the low level side. The water pipe and water supply
pipe leading from the pump to the dam to provide drainage in
the south side road in the short side direction, will be vinyl
chloride pipe (JISK 6742). Regulating valves will be fitted to
the approach of water supply pipes, '
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3-1-4 Determination of Size of Pump

1.

Elements of Pump

a. Design pump lift capacity 0.03 m3/s
b. Number of pumps 2 units
Pump lift capacity per unit 0.015 m3/s
c¢. Type of pump Single suction
‘ volute pump
d. Design intake level EI 43.00
e. Design discharge level EL 49.50
f. Actual head 6.50 m
g. Suction pipe 100 m/m
h. Water supply pipe (solid vinyle
chloride pipe) . g 150 L = 462 m
Head Loss
e ar 45
Velocity of flow in pipe V; = 2 x D? = '4 x 0,102 = 1,91m/s
Velocity head Vi2/2 g=0.186
a. Inlet loss hy=f;V12=0.2x0. 186=0. 037
2g

b, Friction loss

In case of obtaining the loss per mas C = 100 by William
Hazen formula:

Length of suction = 12.3 m
hy = 0.065x12.3 =0.80m

c. Bend loss
2

hs =.£3!2—'§=0.13x0.186=0.024m

d. Valve loss

‘Foot valve and sluice valve £f4 = 1.50 + 0.14 = 1. 64

Discharge pipe (¢ 60 mm) velocity of flow V

2
Velocity head in discharge pipe lér—é =0.453 m

n

2.98 m/s

h4 = 0.186 % 1.5 + 0,453 x 0.14 = 0.342 m
e, Transition loss
4 80 - ¢ 100 fg = 0.35

hg = 0.35 (0.453 - 0.186) = 0.093 m
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f. Confluence loss
4 150 mm velocity of flow in pipe 1.70 m/s

0.147 m

=%

4 150 mm velocity head in pipe
fg = 0.46
hg = 0.46 x 0. 147 = 0,068 m
g. Friction loss of water pipe
Solid vinyl chloride pipe of 150 mm in diameter will be used.
In case of obtaining the loss by the Chart of William Hazen
formula as C = 140, the loss will be 1,4 m/100 m, There-~
fore, total length of water pipe = 462 m,
hy = 1.8x4.62 =8.316m
h. Bend loss of water pipe
fg = 0,15 x 4 places = 0.6 ..... R/D =2.0 (90° Bend)
hg = 0.6 x 0.147 = 0.088
i. Outlet loss
f9 =1,0
fg = 1.0 x 0,147 = 0. 147

From the above, the total head loss will be:

h =0,037 + 0.800 + 0.024 + 0,342 + 0.093 + 0.068
+8.316 +0.088 +0.147 =9.915m

Accordingly, the total head loss will be:

T. Head = 6,50 + 9.915 = 16.415 m
Estimate about 10 % surplus, 16.415x 1.1 + 18.0m
Determination output of Prime Mover (Diesel engine)

(1) Water horsepower Pw =0.222xrxQxH

1§

0.222 x 1.0 x 0.90m3/m x 18.0

3.6 (PS)
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(2) Shaft power Prm = w1+

9p X q¢
Where, = Surplus 20 %
aQ = Pump efficiency 59 %
qy = Drive efficiency 95 %
_3.6(1+0.2) _
Pm="059x0.95 - ' (F5)

The prime mover wiil be 10 (PS) of Diesel engine of
1,800 R.P. M.

Study on Water Hammer

L = Length of Pipe : 382 m

K = Volve elastic modulus of water 2.07Tx 1()'3kg/m2
E = Longitudinal elastic modulus of pipe 2.5 x 108kg/m2

D = Inner diameter of pipe 0.148 m (V. P.)

t = Thickness of pipe 0.0085m (V.P.)
a = Pressure Propagation Velocity {m/sec)

(1) Pressure Propagation Velocity

420 1420
KD~ , 201 108 0.148 = 324 m/sec
E t 2.5 108 * 0.0085

{2} Velocity of Fiow in Pipe

= % Q= 1.8 m3/min
60 x — x D2
4
1.8

= = 1,744 m/sec
60 x‘—:' x (0. 148)% -

(3) Constant of Pipeline: P

. t .
2P = a_hg__ Where, g: Gravity acceleration
g. o 9.8 m/sec
H . : Total head 18 m

)
(4¢) Up-Surging

(a) In case of rapid valve closing
Valve closing time To

a = 324

a,Vo 324 =x1.744
Hmax = P 9.8 = 57.66

Therefore, as the water pressure proof of V,P. will be
6.0 kg/cm? (normal pressure), 5.77 kg/cmé <6.0 kg/cm?
will be sufficient.
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3-1-5 Pilot Farm of Upland Irrigation
1. Topography and Climate Condition of Irrigation Area,
-2, Determination of Amount of Irrigation Water Required,

a. Crops for irrigation and determination of its consump-
tion of water (See 3-1-2 & 3-2-5A).

b, Irrigation area. Au=10 ha
c. Determination of amount of irrigation water for one

time irrigation. In case of water requirement in depth in
use. {Wd = 50mm)

Crop Amount
Depth Water Assumed Limit- Irriga-
Layer of Con- F.C. D.F. Specific A,M. ted T.R.A, M. tion
Root sump- 24 3.0 Gravity layer Water/
Zone tion Time
Ratio
mm
1 10am 40% 22,4 st 55.8mm 55.Bmm
' ' layer
2 10 30 x 0.85
1' It
3 10 20 30% 0% 12 " * 50 mm
4 10 10 "
Total 40 ' 89.6
d. Irrigation interval - Days necessary for covering
irrigation area, 6 days.
T.R.A.M, x0.35 Daily Maximum Consumption Irrigation
Water for Irrigation Crops Interval
50 mm 8 mm/day EBQ= 6.22+6
e, Daily operation's time T =15 hrs
f. Water requirement
Net water requirement 8.0 mm/day
Gross water requirement 8.0%0.81=9.9 mm/day
=1.14 &/s/ha -

However, irrigation efficiency will be:

€

E=FEcxEa=0.95%x0.85=0.81
Ec = Water movement efficiency
Ea = Water application efficiency

—34—



Elements of Sprinkler

a.

From of irrigation area. (See Fig. 2-2)

Rectangular 200 m x 100 m block ---- 2 blocks
150 m x 100 m block ---- 2 blocks
150 mx 50 m block ---- 4 blocks

Length of sprinkler lateral (See Fig. 3-2)
Length of one side of blocks

In case of 100 m 92 m

In case of T5 m 68 m
Type and capacity of sprinkler
Intermediate pressure type, Rain Bird
No. 30B equivalent, Nozzler size 3/16" x 3/32n 7°
Working Pressure 3. 16 kg/c.'m2
Precipitation amount 32.4 1/min
Precipitation diameter D-29.9 m
Distance of sprinklers (S)} and of laterals (5;)
S51=12m, 5;=18m

Number of sprinklers

Length of laterals, in case of 92 m 8 (See Fig. 3-2)
in case of 68 m 6 (See Fig. 3-2)

Sprinkling Strength and Set Number

a.

Sprinkling Strength

60 x g _ 60 x 324 _ 1940
S;x82 12x18 ~ 216

1 (mm/hr) = £9.0 mm/hr

Irrigation hour requirement

. _Wdx1/Ea 50x1/85
1= 1 = 9.0

= 6.55 hrs

Moving and setting hours tz = 0.5 hrs

Lateral hour requirement t; +t2 = 6.55 + 0.5 = 7.05 hrs

Number of moving per day 7.05 hr x 2 times = 14,1 hrs
moving, 2 times

Determination of set number required,

A type = sprinkler 8 numbers, length of lateral 9i m
q6 = 32.4 1/min x 8 = 259.2 1/min
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Covering area (ha) of 1 set per day.
Covering area of 1 set 100 m x 18 m = 1,800 m?

Two time movement per day 1,800m2x2=3, 600m2 /day

In 6 day irrigation interval.

Covermg area 3, 600m2‘/day x 6 day = 2, 600m?2 = 2. 16ha

In case of B type sprinkler 6 sets
Length of lateral 68 m
g = 32.4 1/min x 6 sets = 194.4 1/min
Covering area (ha) of 1 set 75 m x 18 m = 1,350 m?
Two time movement per day 1,350 m? x 2 = 2,700 m%/day
Covering area 2,700 m? x 6 days = 16,200 m2 = 1, 62 ha
In case of A type 2 sets, areas supplied in 6 days will
be:
2.16 ha x2 =4,32 ha 4,0 ha proper

In case of B type 3 sets, areas supplied in 6 days will
be: .
l.62hax3 =4,86ha 6.0ha  improper

In case of B type 4 sets, areas supplied in 6 days will
be:

1.62hax4=6.48ha 6.,0ha proper

Determination of System Capacity

a,

Field stream Qp = 222105 22 = 15,29 1/sec/10 ha
= 1,097.4 }/min/10 ha
18.29

Rotation block area A = =10 ha

0.185x 9.9
But A type sprinkler set

259.2 1/min x 2 set = 518.4 1/min/set

B type sprinkler set Total 1,296 1/min/
194, 4 1/min x 4 set = 777, 6 1/min/set © ¢t/10.8

For running 6 sets at the same time, it will become

1,296 1/min 1,097.4 1/min, Therefore, it will be
regulated by farm pond.

In case of 1,097.4 1/min of field stream, 10 ha will be

supplied in 6 days and in 1,296 1/min of field stream,
10.8 ha will be supplied in 6 days,
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d. In this pilot farm, the system capacity will be the
capacity of 6 sets which will be operated at the same time,

Determination of Size of Main and Lateral Pipes

a. Arrangement of main pipe {see attached diagram).

The structure of water pipe and hydrant will be useful] in
maintenance and operation. Pipes will be classified with
regulating valve from water supply pipe. An underground
hydrant system will be installed to prevent damage to farm
area.

b. Size of Main pipe: The diameter of pipes was decided
in the scope of the velocity of flow in pipes, v=1.0 1.5 m/s
from the computation of friction head loss (see paragraph
3-1-4, 2). Asbestos cement pipe and solid vinyl chloride
pipe (JISK 6742), were selected.

¢, Arrangement and Size of Lateral Pipe: The lateral
pipe will be portable type, the arrangement will be that of
A-1, A-2, B-1l, B-2, B-3 and B-4 in Fig. 3-2. The size
of laterals will be decided so as to be 20 % or tess differ-
ence between the first and the end of each lateral.

A -type (8 piece stand g = 259.2 1/min = 4.32 /s)

. . l4p N

g 50 mm Almi H * 7000 V#+2.3m/s

0.4 xH;=0.4x92 ——'—140"5 16 6.3 er
. f- . p.4 1000 = . . .o e pI‘Op

% 3.16 kg/cm? x 0.2+ 0.63 kg/c:rn2 6.3 m

B-type (6 piece stand) q=194.4 2/s = 3.24 /s
. 63 .
g 50 mm Almi Hg=770 V=155 m/s
0.4xH;=0.4x68 x 63 = 4,28
: £ 1000
4,3 m 6.3 .... proper

Determination of Required Power
a, Determination of Head Required

(1) Loss of the structure of main pipe and supply hydrant,
Design condition will be the structure of hydrant at the end

of water supply pipe, Ls.

1 =1;] +1; +13 =125+ 180 +317 =622 m

Hy =H¢) + Hyp +Hpg = 1.5+ 1.8 +7,6 =10.9m

Loss of stand pipe with Machino's type, angle pipe, 4 2" =2.5m
H =10.9+2.5=13,4m
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(2) Loss of Lateral Pipe

In case of applying water pressure of 3. 16 kg/cmz by the
gprinkler at the end of B- 3 set, 0.4 xH;=4.3m

(3) Pressure of Sprinkler ---- 3,16 kg/cm?
(4) Loss of Pump 3.60m

Required head 13.7 + 4.3 +31.6 +3.6 =53.0m
Estimate about 10% surplus 53.0x 1.1 =58.3 m
Output of motive power P, = 0.222 x rxQ x H
0.222 x1.0x 1.32 x59.0
17.3 (PS)

+59.0 m

nnmn

_Pw(l+)_17.3 (1+0.20)
mTq,xq  0.59x0.95

Shait power P = 37.0 PS

: Surplus 20 %
9y * Pump efficiency 59 %
q; : Transmission efficiency 95 %
The prime mover will be 40 PS of Diesel engine of 1, 800
R.P. M.
Elements of Booster Pump

a, Design pump lift capacity: 0.022 m3/s = 1.32 m3/min

b. Type: Horizontal multistage suction volute pump:
125 mm aperture - 1

c. Design intake level: EL 46.50m
d. Center height of pump shaft: 49.50 m
e. Intake pipe: 125 mm steel pipe

f. Water pipe: 125 mm steel pipe
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3-2 Facility of Water Source
3-2-1 Topography and Geology
1. Topography

The Agricultural Development Center is located on the plateau
of a small hill, low paddy fields are located between small hills,
The difference in elevation between plateau and low paddy fields
will be about 4-8 m. Topographical gradient at the neck part of
the low paddy field upstream of the proposed dam site is less
than 1/100, and here low paddy fields branch into three direc-
tions at a point 560 m from the dam site., The largest area is
about 1,400 m in length, and about 70 m in average width from
the junction., Catchment area (2,73 km?2) was determined by the
result of the survey. '

2. Geology

The Tegineneng Center consists of high land and low lands form-
ed by torrents of water during past rain seasons. On the whole,
soil is gray brown in color and of Laterite type, which is a cha-
racteristic of tropical zones and covers the entire surface,
This layer will be 15-20 cm in thickness and changed into «cohe-
sive soil containing soil in gray white color to the lower layer
and a layer containing weathered iron of gray brown is mixed
with cohesive soil of gray white at over 1,00 m in depth and the
lower layer will become fine sand and silt layer containing
coarse sand and gravel at 170-200 cm in depth. In the exca-
vation of test pit, the test hole has been excavated vertically
and no failure of walls could be found. The revealed water
level of ground water has been different in each hole.

3-2-2 Survey and Test Result
1. Foundation Survey and Test Result

Concerning the foundation of the dam site, the observation with
the naked eye of the substratum under surface soil, the mea-
surement of the thickness of course, the analysis of structural
component, the estimation of underground water level have been
made to excavate four test pits of 1.5 m in depth at the distance
of about 14 m on the proposed dam axis line. (The locations of

test pit, see Fig. 1, Dam Lateral-Profile), and the specific
gravity, natural moisture percentage and analysis of grain size
have been carried out to collect sample, from representative
layers of test pit 1 and 2.

a. Geology Survey
The foundation of dam site consists of cohesive soil contain-~
ing 'silt at the substratum of surface soil and sandy soil con-

taining gravel, sandy silt and clay at the lower part. A
summary of the investigation and results are as follows:
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Table of Spil Strata at Dam Site

Total Average
Teat Pit Thick- Strata o .
No. 1 No. 2 No. 3 No. 4 ness Thick-
{m) (m) (m) {m} Strata ness
Surface Soil 0.20 ©.12 0,20 0.10 0.72 0.18 0.18
Sanday Silt 0,20 0.18 0.10 - 0.48 0. 16 0.34
Silt - ¢.50 0.60 0.70 0.50 2.30 0.575 0.915
Cohesive 0.70 0©0.40 0.80 1.00 2,90 0.725 1. 640
Soil
Containing
Silt
Sanday 0.70 1,00 0.80 0,60 3. 10 0.775 2.415
Siit
Containing
Gravel
TOTAL 2.30 2.30 2.60 2.30 - -
b. Rest Result
(i) Coefficient of Permeability
Table
Coeilicient of
Permeab. K Remarks
Soil (cm/sec) mar
Texture
Sandy Silt and 5.5 % 10-4
Clay
Sandy Silt and 4.5 x 10-3
Gravel
{ii) Soil Constant
Table
Natural Particle Mean Curva- Clagsifi~-
Sample Sample Sampling Gravity Moisture Factor ture cation Remarks
No. Depth Gs Content Factor
D(m) WF (%) D60 Do Dlo Cu Ce
1-1 0.5D 0.50 2.513 10.11 0.668 0.200 0.123 5.43 0.49 SW-5M Pin hole
100C
1-2 1.00 1.00 2,390 31.80 3.000 1.300 0.310 9.68 10.41 SP
1-3 2.00B 2,00 2.616 24.76 3.00 0.455 0,200 15,00 Q.35 5P
2=-1 0.70 0.70 2.617 15.23 0.830 0.155 0.071 11.69 0.40 SW-5M
2-2 1.20 1.20 2,225 7.15 3.400 0.942 0.177 19.21 1.47 3334 Pin hole
2-3 230A 2.30 2.520 9.'67 ) - 2.200 0.440 - - -
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2. Investigation of Banking Materials and Test Results

a, Proposed banking materials will be collected from the
platean on the right bank immediately upstream of the dam
site. The reasons for deciding on the plateau as borrow pit
are that the average distance of transporting the earth to the
proposed place of banking is quite close (70 m) and that
works such as surface soil removal and excavation from the
reservoir basin will be easy and economical.

b. The test of soil analysis has been executed to collect
soil samples from the proposed place of borrow pit for judg-
ing the suitability as banking material, Its results will be
summarized according to the following table.

(1} Survey of Amount of Assessment

Borrowing area of the proposed borrow pit of dam ma-
terials will be A = 3,300 mé, borrowing mean depth,
D=2.0m.
Therefore, the amount of assessment, V will be:

V =3,300m2x2.0m = 6,600 mé

{Concerning its shortage, the amount of the excavated
soil of spillway, 1,080 m3 will be used. }

(2) Test of Dam Materials

The test has been made for the estimation of suitability
for banking material, Concerning the borrowing loca-
tion, test pit - 5, test pit - 6 are shown in the general
plan (1:200).

Practicle Curva-
Sample Sample Sampling Gravity Moisture Mean ture  Glaasifi- Remarks
No. Depth Gontent Factor Factor cation
D (m) Gs W (%) D60 D30 DIO Cu Ce
A F.A, 0.7 2,51 - 1.600 0.598 0.192 8.33 2,16 SP Farm
B F.B 0.8 2.53 33.8 0.710 0.310 0.157 4,52 0. 86 SP Bor.;lfow
P
C DamR 0.0 - 2,51 - 1.800 0.797 0.257 7.20 1.41 sSP Spillway
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3-2-3 Dam Axis and Dam Type
1. Determination of Dam Axis

The dam axis will agree with the center line of the main road of
10 m in the farm as shown in the general plan,

2. Determination of Dam Type
According to the result of geological survey in the borrow-pit
and spillway area, it was concluded that both soil was nearly
the same. A homogeneous type dam was adopted by consider-
ing the scale of Dam and the execution of the work.
3-2-4 Determination of Design Flood Discharge

1. Probable Rainfall

a. Rainfall Data (Period 1952-1970, in Metro)

Date Daily Rainfall
1952 November 131 mm/day
1953 May 144 "
1954 May g1
1955 March 130 "
1956 August 144 "
1957 January B7 "
1958 January 103 "
1959 May 68 "
1960 December 90 "
1961 February 115 "
1962 September 134 "
1963 February 105 "
1964 January 120 1"
1965 November 75 n
1966 April 80 "
1967 January 56 "
1968 July 96 "
1969 April 95 "
1970 January 109 "
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/n Daily Date

[N+ I~ I R AR S N . T )

N i N T S S SR
R =l e W N = O

Rainfall
0.053 144 mm/day 1953 May
0.105 144 " 1956 August
0.158 134 " 1962 September
0.211 131 n 1952 November
0.263 130 " 1955 March
0.316 120 " 1964 January
0.368 115 " 1961 February
g.421 109 H 1970 January
0.474 105 1963 February
0.526 103 " 1958 January
0.579 96 " 1968 January
0.632 95 " 1969 April
0.684 90 " 1960 December
0.737 87 " 1957 January
0.789 gL 1954 May
0.842 80 " 1966 April
0.895 75 " 1965 November
0.947 68 1959 May
1. 000 56 " 1967 January

b, Computation of Probable Rainfall and Results

(1) Computation

The computation was performed by computer.
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(2) Results

Results of Computation of Probable Daily Rainfall

2 year 100.09 mm/day
5 124.98

o " ' 140,37

50 172.09 "

100 " 184.93. "

2. Design Flood Discharge of Spillway
a. Determination of Design Flood Diacharge
(1) Determination of Design Rainfall Intensity

The design rainfall intensity will be calculated by the follow-
ing formula:

Where, ry: Design hourly rainfall intensity (mm/hour)

r24: Probable daily rainfall of 100 years
184,93 (mm/day)

t + Arrival time of flood 1.0 hour

n ;: Precipitation index 0.5
_.184.93 24 _

ro= o ~) 0.5 = 37,75 mm/hour

it

37.75 % 1.2 45, 3 mm/hour

(2) Determination Design Flood Discharge

The design flood discharge will be calculated by the follow-
ing formula:

1
Q_3.6.£.rt'A

Where, Q: Design flood discharge m3/sec
f 1+ Rounoff ratio 0.55
r,: Design rainfall instensity 45.3 mm/hour

_ A = Catchment area 2.73 km3

A = 3—lg x 0,55 x 45,3 x2.73 = 18,89 m3/sec
Therefore, the design flood discharge will be 18.9 m3/sec.
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3-2-5 Determination of Scale of Dam Body
1. Design of Reservoir

The scale of reservoir will be decided by field invest‘igation sur-
vey and data concerned.

a, Reservoir Water Level and Reservoir Height-Capacity
Curve,

The reservoir capacity has shown the relation with the re-
sorvoir water level due to the topography survey. (See
Reservoir Height-Capacity Curve. )

b. Reservoir Capacity
(1) Determination of Net Reservoir Capacity

(a) Designed Basic Year: The designed basic year
will be probable rainfall of 10 years and be computed
with the rainfall in dry season which is a definite factor
and the year of 1966 has been adopted.
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(b) Water Requirement in Area: 16-18 mm in the
rain season and 12-13 mm in the dry season will be
employed to conform with measured values of water
requirement in depth (vertical percolation + evapotr-
anspiration} in the growing season respectively at two
places in the area. Concerning puddling water, 130
mm/ha/day will be used. (See attached Table 3-1).
Time lag in each month will be established for paddy
fields 6-8 mm being for water requirement for uplands,
(See attached Table 3-2.) '

(¢) Inflow: After established runoff in each rainfall
instensity respectively in designed basic year and in-
vestigation of the catchment area, 2,73 km? will be
adopted. (See attachment Table 3-3.)

(2) Determination of Total Reservoir Capacity
(a) Net Reservoir Capacity: 158,877 m>
(b) Reservoir Percelation:
Allowable maximum percolation 0.05 %/day
Mean percolation 0.025 %/day
Period (May-October) 184 days
.. 158.877 x 0,025 %/day x 184 days = 7,300 m?

(¢} Lake Evapo-Transpiration:

May June July August September October

6 mm/day 6 6 6 6 3
Total 6 mm/day x 153 days + 3 mm/day x 31 days = 1,011 mm
Lake Area 9,54 ha x mean lake area 1/3 = 3,18 ha

.. Evaporation 3.18 ha x 1,011 mm = 32,150 m3

(d} Assumed Amount of Accumulated Sand:

Compacted volcanic sand; therefor, 30 m3/year km?
will be adopted.

Mean durable year will be 80 years.
Jv Among of accumulated sand
={2.73 km2 - 9.54 ha) x 30 m3/year km?2 x 80 year

= 6,323 m>
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(e) Daily Living Water Requirement and Other Water
Required:

Daily living water requirement 250 1/day man x 100
mm/day x 184 days

= 4, 600 m>
Other water required = 742 m3
(f) Total Reservoir Capacity:
Net reservoir capacity 158, 877 mm>3
Reservoir percolation 7,308
Laké evapo-transpiration 32,150

Amount of accumulated sand 6, 323

Daily living water require- 5,842
ment

And other water required.

TOTAL =210, 000

The total reservoir capacity will be 210,000 m3.

The stationary full water level (F. W.L} will be
F.W.L. = EL., 45,00 m from H-Q curve, :

c¢. Summary of Design of Reservoir

(1) Gatchment Area A =2.73 km?
(2) Total Reservoir Capacity V = 210,000 m3
(3) Amount of Accumulated Vn = 64320 m3

Sand

(4) Eifective Reservoir Capacity V,, = 164,290 m3
(*164, 000 m3)

(5) Full Water Area A, =95,400 m2 =
0.095 km?2

(6) Reservoir Water Level H.W.L. =45.175m
FW.L, =45,00 m
D.W.L., =43.00m

(7) Awvailable Depth Hy =2.00m

d. Attached Table

Attached Table 3-1. Water Requirement in Depth.

Puddling Water: Field capacity 100 mm + depth of flooding
water, 30 mm = 130 mm

=53



Vertical Percolation: Field cdnsta_-nt head injection test

_2.30x0Q " h b2
K==o"  logg +1+ (F2)-1
Q=1.18 cm3/s
h =53 cm

ro = b cm
=0.5 cm
K=9.4x1075
Water requirement in depth 8.1 mm/day + 8 mm/day

Evapotranspiration

Atomometer %*2 %3 Water
Month  Amount of Evapo- Lake Requirement
Evaporation Transpiration Evaporation in Depth
JAN 4 mm 4 mm 2 mm 12 mm
FEB 4 4 2 12
MAR 6 5 3 13
APR 7 8 5 16
MAY 9 10 6 18
JUN 9 10 6 18
JuL 9 10 6 18
AUG 9 10 6 18
SEP *1 9 10 6 18
oCT 6 3 13
NOV 4 2 12
DEC 4 2 12
#® 1 The amount of evaporation in September was observed at
' the Metrological Observatory, Tegineneng Center, Bogor,
and others, This data was considered and is annually
alocated.
* 2 Concerning evapo-transpiration, 1.1 will be adopted for
the dry season, 0.9 for the raining season.
* 3 Lake evaporation will be 0,7 in the dry season, and 0.5

-in the rainy season,
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2. Determination of Scale of Dam Body

a. Determination of Free Board

The free board of low dam will be computed by the following
formula. :

Hf= 0.06H + 1.0
Where, Hy : free board (m)

H : Height from foundation to the maximum
proposed water level (m)

HWL = 45,75 m, GH = 42.40 m
S H =HWL -GH =3.35m
JSoHy =0.05x3.35+4+ 1.0 = 1,168 m
Free board, Hy will become .1. 168 m

{1) The Scale of Reservoir is small, but full water area

A = 95,400 m2 is large to total storage capacity V = 210, 000
m3. Thatis, due to V/A = 2.2, the efficiency of storage
will be high.

(2) This area is an area of no typhoon, strong wind and
earthquake.

(3) The crest of dam will be proposed to use as main canal
connecting road to the model farm. The width of the crest
of dam will be 10,0 m, being 3 times wider than the normal
width of low dam.

{4) Non-regulating type will be adopted for the spillway. A
consideration has been paid to the reduction of the rising of
water level to the runoff.

(5) The free board of 1.5 m from EL. 45,00 m at the
normal water level till EL. 46.50 m at the dam crest will

have a big portion to 2.00 m of normal water depth,

Considering the above, 100 % of 0.75 m of the overflow
depth will be adopted for the iree board. The free board

over the normal full water level will be 1,5 m and the free
board over the fiood level will be 0. 75 m.

b. Determination of Dam Héight
(1) Determination of Elevation of Dam Crest

Elevation of Crest = Normal full water level + overflow
water depth + free board
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=45,00+0.75 +0.75
= 46.50 m |
(2) Determination of Dam Height
Accofding to the topographical profile ,. the elevation of the
lowest foundation will be EL 40.40 m and will be considered

as the elevation of the lowest excavation line.

Dam Height = Elevation of Dam crest - lowest elevation of
ground

HD = EL 46.50 ~- EL: 40.40 = 6.10m
c. Determination of Width of Dam Crest

(1) The width of crest of the low dam will be computed by
the following formula,

Bp=0.2H+2.0m 3.0m
Where, BP i Width of crest (m)
H: Height ofdam: Hp=H =6.10m
Bp=0.2x6.1+2.0=3.22m 10m

(2) The crest of dam will be utilized as main canal connec-
ting road, the width being the same as that of model farm.

Bp=10.0m

Dafinite Map of Scale of Dam Body
£
8.20 m 10{00 m \ 7-38 m
e 500 L —
EL. 46.50 f o
!
A
-
0.30
3 GH 42.70
e -~
" EL 42.40
EL 40.40
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. 3-2-6 Design of Dam Body
1. Design Value of Embankment Materials

Though embankment materials of this project are deemed to be
ISP materials as a result of the mechanical analysis, almost
all soil near the dam site consists of clay containing silt in
Latosol system and is considered that these are different in
quality from "SP" materials which are shown in the information
of (Earth and Earth-Rock Dams}. It is decided to conform with
informations reflected in (ICHTISAR HASILZ PENIELIOIKAN
LABORATORIUM MEKANIKA TANAN L, P, M, A, UNTUK,
TJONTOHZ DARI). (See p. 83. Table of Soil Test Results)

a., Standard Value
(1) Specific Gravity of Soil Particle (Ggp)

n)Gsi_ _2.51+2.53+2.51
GsMm = L= = 3

=2,517=2.52

(2) Natural moisture content (WFM)
WEFM = 33.8534,.0%
(3) Optimum moisture content {WoptM)

n
z

Li= 1 Wopti . .
WoptM = 1= °°1=17143°=42.825:4z.8%

(4) Maximum dry density (T dmax M)

n

. %
Li=1 TdmaxM X
TdmaxM = = ~ ma =4:5=l.213“-r-“1.21tm3

2, Unit Weight
a, Dry density (Td)
(1) Max, dry denéity (T dmaxM)
"Mean value
T dmaxM = 1.21 t/m3

Standard deviation

Trd = /:1-—1' ( Tdmax) - TdmaxM)? +....(Tdmax- TdmaxM)2

1 -
= /4_ 1x0.0019—0.025—.— 0.03
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Table of Soil Test Results

Permeability
) Tamping Test Direct Shear Test
Sample Depth of Specific Max. Max.
Number Sampling Gravity Moisture Dry Moisture Angle of Permeability Remark
Content Denaity  Density Cohesion Interval Coefficient
Wopt Dmax Friction
Na, Dim} (%) {t/me) (t/m2) Clt/m2) (Degree) {em/sec)
0.50 2.67 39.2 1,21 1,68 1.50 28°30! 8.1x10™7
ST-Al
1,50 .
0.50 .
ST-A2 .50 2.67 42,1 .24 1.76 1,10 37°300  5.7x1077
ST 2,00
-B 3.00  2.66 46.5 118 1.73 1.90 14°30" 5.0x10"9
S I 0.50
1.50 2,61 43.5 1,22 1.75 2.30 28°15! 8.5x10-9
Mean Value 2,65 42.8 1.21 {1.73) 1.70 211 6.8x107
Note 1) ; Tt=(1 -]-'—“L)Tdma.x
: 100

Dry density

TdmaxM' = TdmaxM - % Srd

=1.21 -%0.03 =1,195%=1.19 t/m3

(2) Dry density 90 %

Tdg5 TdmaxM x 0.9

1.21% 0.9 = 1.089 =1,00 t/m3

Therefore, as that will become Td90 < TdmaxM: Td90 will
be adopted to consider construction condition.

S Td= Td90 = 1,0 t/m3
b. Moisture Content (W)
i} Natural moisture content (WFM)
WFM =34.0%
ii) Optimum moisture content (WoptM)
Mean value
WoptM = 42,8 %

Standard deviation

—63—



S Wopt = /4 _11 x27.63 = 3,0347=3.03
Moisture content

WoptM'

WoptM + § Wopt

45.83 ¥ 45.8 %
39.77 £39.8 %

1"

42.8 +3.03 = {

Therefore, WFM will be adopted for moisture content to
consider i), ii) and safety of dam body, term of construc-
tion & etc.

S W=WFM=34,0%
c. Moisture density (Tt)

Ty = Td(1+W)

t

1.0 (1 + 0.34) = 1,34 t/m3

N Tt

d. Porosity (%)

Gs
L= Td - 1
2,52
e L= =1,
% 1.34 88

e, Saturated Weight {7 sat)

G +2
T sat = 1+2Tw7
| paar =202t 188 ) 5 1527 1.53 t/m?
1+ 1,88

f. Weight in Water
Tsub = Tsub-T w

S, Tsub=1,53-1,0=0,53 t/m3

3. Shearing Strength

a. Angle of internal friction (g)

1g4i _108.75
n - 4

$m

=27,1875 = 27°11'

pd

/= (g + (fompm? + ... (g - ea)?

=/4 i 1 x 271,482 = 9.5128 = 9°30'
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g =¢gm-pod
= 27,1875 - 9.5128 = 17,6747
S8 =17,6747 =17°40°

S.tand =0,3185

b. Cohesion (C)

N .
i=1Ci_6.8 _ 2
Cm = " =7 =1.7t/m
c =y 1 0.8 = 0,5163
=Yg - x0.8=0.
C =Cm-~ 6C
S C =1.7-0.5163 =1.2 t/m?

c. Coefficient of Permeability

The mean value of coefficiency of permeability will be km -
6.8 x 10°? cm/sec, the design density being dmax x 90 %.

The value of coefficiency of design permeability will be as
follows.

k=5,0x 10-6 cm/sec
d. Summary of Design values

The summary of design values in dam body will be as follows.

General Table of Design Val‘ues

Mois- Unit Weight Shearing Strength Coeff:.)cfmncy

ture o

Con- rd rt rsatfsub C 4 tangd Permiabxhty Remark
tent

W(%) t/m3 t/m3 t/m3 t/m3 t/m2 (degree) (cm/ sec)

34.0 1.0 1.34 1,53 0.53 1,2 17°40' 0,3185 5.0x10-6

2, Water Seepage Examination
a, Wetted Line of Dam Body

In case of stationary full water level (FWL 45, 00), the wetted
line will be obtained to use Casagrande Method.
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(1} Basic Values
1=520m
2=0.31=156m
d=0.3;+2=21.94m
h=2,60m

(2) Basic Parabola

Yos= .’/h2 +d% -d= /2.602 +21.94% - 21,94 = 0. 15m

oy e Yoo yo2 _ v2 - 0.154% _ 4% - 0.024
h T 2yo T 2x0.154 0.308

Scheme Table of Basic Parabola (Wetted Line)

Y 0 0.5 1.0 1.5 2.0 2.5

X 0.077 0.734 3.169 7,227 12.909 20.021

(3) Revision of Basic Parabola

4.10

7.38 © 0.555

tan d =

= 29°03!'

Percolated sheet (a) is:

a+Aa =—X2 .
l~-cosa
Cosa=0,8742
yo =0.154 m
0.154 _
a + Aa.-——-——'—l s 0.8742 - 1.224 m

. 4 / d 2 h .2
& = cosa (coaa ) "(sina)

21,94 m

where, d

h

2.60m
cosoa = 0,8742

0.4855

sin ¢
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2.
- /(21 94,2 60  0.478 m

S =0.8742 T 08742 ) - (072855 3

S Aha=1,224-0.478=0,737m

It

Also vertical constituent of 2 and (a +4a) is:
. a=asind=0.478 x 0,4855 = 0.232 m

. a +Aa =(a +4a%) sin® = 1,224 x 0.4855 = 0.594 m

3. Amount of Percolation of Dam Body
a. Amount of Percolation per unit width of Dam Body
qD = k, vo
where, K : Percolation factor = 5.0 x 1076 cm/sec
S K=5,0x 10"8m/sec
yo : Height of percolated sheet
(See 6-2-12) = 0,154 m

95 =50x10"8x0,154=7.7% 107" m?3/sec/m

Wetted Line ot Dam Body

I Dilel g
__{ Syl 800 l

i
| £l 4240

5,58
f.20 .00 .30
- L0400 Lao -
EL . J4,50

420300222194

ST, T
] | ‘ i ;
1

i

e e o e

fe2520 f Iz_zglfiﬁ.:.fz_-aﬂ. 32

SYiGy
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b, Total Amount of Percolation from Dam Body (Qo)
Qo =gy k

where, &: Average width of percolation of dam body = 66.0 m

%) = 80.0 m (FWL 45, 00)
22 = 52,0 m_(width of dam bottom)
L1+ &
SL= 1 2280'0+52'0=66.0m

2 2

«7.7% 1077 x 66.0 = 5,082 x 107" m3/sec

D
o
)

. Qday =5.082 x 107 x 86.400 = 4,4 x 10 2/day = 0, 044m? /day
c. Proportion of Amount of Leakage

Total amount of storage : V = 210,000 m3

Aw:c’—f;“l-xloo

0. 044 -5
e = ——— =2, 2
AW 210, 000 * 100 = 2.0952 x 10 ~%/day

‘Wetted line

8
Q- = Natur&_ll
e 8 blanket
Tl e .

m——— D
WA NI ITININTITEININTE. VNSNS NSSN Sy

x = 32,70" b = 25,58"

2.50 N 1

Pervious ground

4, Amount of Percolation from Dam Body and Foundation

It is considered that the foundation of dam site consists of accumnu-
lating clay on semipervious ground ( k = 4.5 x 10-3cm/sec) and
forms a natural blanket, Therefore, the amount of percolation
from the ground of foundation will be approximately obtained as
natural blanket. ’

a, Length of Effective Percolation

X = Jt, d, k
k

where, x : Length of effective percolation (m)

t Thickness of natural blanket = 1,640 m =1,60 m

e

d : Depth of foundation = 2.5 m (assumed)
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k,: Percolation factor of natural blanket
5.5 x 10-4cm/sec =5.,5x 10-6m/sec
k : Base of permeability factor

- -5
S 4,5x 10 3cm/sec =4,5x 10 ~m/sec

1.60 x 2.50 x 4.5 x 10~5
5.5 x 10-6

X= = 32,727=+32.Tm

b. Amount of Percolation from Foundation
i) Amount of Percolation per unit width (g)

Xk, d h

9%9.62x +D

-5
. . _4.5x10 " x2.5%2.6_ -6_ 4
= 0. 6Zx32.7 x 25 58 - 0:38%x10 ‘m3/sec/m

ii) Total Amount of Percolation (Q)
Q=gq, L where, £ =66.0m
. -6 -4 3
S 0R=6.38x10  x66.0=4.21%10 m~/sec
S Qday = 4.21 x 10™*x 86,400 = 36, 374 m3/day
c. Proportion of Amount of Leakage

Total amount of storage : V = 210.000 m>

AW = Qday x 100
v

36,374
JoA o i = ]
W 210.000 % 100 = 0.0173.%

d. Summary of Amount of Percolation

The mount of percolation from the dam body & its foundation
will he as follows,

General Table of Amount of Percolation

TOt?l amount :Iffectitvef A;n:z:t :f W = % % 100 W'= % x 100
. L+
Specification ° Btora.ge :;g::g: & Remark
v (m?) VW (m) @ (m>/day) (%) (%)
Dam bedy 0,044 0.000021 0. 0000268 OK
Foundation 210,000 164. 000 36.374 0.017321 0.0221779 oK
36.418 0.017342 0.02220 OK

The amount of leakage is Q = 36.418 m3/da.y as specified in the above table.

The proportion
of effective amount of storage, Vw = 164,000 m3 is W' = 0,0222 %.
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The amount of leakage is.Q = 36,418 m>/day as specified in
the above table, The proportion of effective amount of storage,

Vw = 164,000 m3 is "AW''=0.0222 %.
5. ‘Computati.on of Stability of Dam Body
a. Condition of stability computation

Stability computation of the slope of dam body will be made to
use Taylor's stability computation chart.

(1) Embankment Materials

Table of Design Values

Unit weight Shearing strength Remark
Drying Wetting Cohesion Angle of
ra r fiction 2"
3 t ;s .3 C/ 2
t/m t/m t /m 4 (degree)
1.000 1,34 1.2 17¢-40 0.3185

(2) Dam Body Structure

Standard Section

‘__ 10.00

.

|
L
S
q'i '
R
N ‘ /s
\ ’
e afe =t
Dam type :  Homogeneity type earth dam
Dam height : Hp'=4.10m
Unit weight . TtHp'=1.34x4,10=5.494=5.5 t/m?
Gradient of slope: Upstream side : 1 20 (26°34")

Downstream side: 1 1.8 (29°03')
b. Stability Computation

(1) Upstream Side
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' Stability Computation Table of Slope at .Up's'tream Side

Assumed Safety Safety
angle of Stability Necessary factor for tan ¢5a factor for
internal factor cohesion cohesion angle of
friction internal
friction
1 . -1 -G _tangd
pa Ns Ca:TtHyy Fe=T5a FQ = tan da
0 0.154 0.847 1.417 0 0
5 0.102 0.561 2.139 0.0875 3.640
10 0.062 0. 341 3.519 0.1763 1,806
15 0.034 0. 187 6.417 0.2679 1.189
20 0.015 0.083 14,458 0.3639 0.875

(2) Downstream Side

Stability Computation Table of Slope at Downstream Side

Ga ﬁ Ca=T tH"ﬁi" Fc = E%" tan P, Fa = _L:::ﬂﬁa
0 0.155 0.852 1,408 0 0
0. 107 0.588 2,040 0.0875 3.640
10 0. 064 0.352 3.409 0, 1763 1,806
15 0. 040 0.220 5,454 00,2679 1,189
20 0.024 0.132 9,090 0.3639 0.875
25 0.008 0.044 27.272 0.4663 0.683

c. Summary of Stability Factor

The results which the safety factor of dam body was obtained to

internal friction into coordinate of Fc, Fb (see definite chart of.
safety factor), will be as follows:
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Remark
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Safety factor
2,60

of ‘slope’
2.

Genera}l Table of Safety Factor
Gradient
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Element of Dam Design

Location : Teginneng
Name of River : Swamp

Dam Type Homogeneity
Name of Dam Reservoir
Ground Foundation: Sandy Clay

Hydrology

Reservoir

Dam Body

Spillway

Water Intake
Installation

Division
Channel

Catchment Area
Spillway Basic Rainfall

Total Storage Capacity
Amount of Sand Accumu-
lation

Effective Storage
Capacity

Full Water Area

Storage Level

Available Depth

Dam Height
Dam Length
Crest Width
Gradient of Slope

Volume of Dam Body
Embankment

Spillway Type

Design Flood Discharge
Length of Flowover Weir
Overflow Depth

Intake Type

Maximum Amount of
Intake Water

Type
Diversion Drainage
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A =2.73 km?

ry = 185 mm/day x 1.2 = 222 mm/day

V =210, 000 m3
Var = 6,320 m3

V,, = 164,000 m3

A = 0.095 km3

HWL = 45.75 m
DWL =43.00 m

FWL = 45.00 m

H=2.00m
Hy =6.100m
L, =124,00 m
B, = 10.000

Upstream Side 1:2.0
Downstream Side: 1:1.8
6520, 00 m3

Flowover Weir Type Sillway

Qg = 18.9 m3/sec
By =20,00m
Hy;=0.75m

Pump (Single Suction Centrifugal
Pump)
0.015 m3/sec/set x 2 sets x 10HP

Existing Pump & Existing Pipe
By Existing Drainage Canal



3-2-7 Design of Spillway

1.

Determination of Location, Type and Route
a., Location of Spillway

(I) Concerning the determination of the location of spillway,
the location shall be selected on the basis of safety and eco-
nomy considering various points such as the topography, geo-
logy and possibility of utilizing excavation materials of sur-
roundings of the dam site, the purpose of the reservoir and

.on the management.

(2) In the dam site of this program, two open canal exist,
both having been used as drainage canals in past rainy
seasons. Subject canals are located on both sides of low pad-
dy fields, which will be submerged as reservoir basin as
stated before. The spillway of this program will be provided
on either the right bank or the left bank of the reservoir to
refer to the location of this open canal.

(3) In case of providing the spillway on the right bank, the
spillway will fully be able to intrude into the natural ground
with less excavation in proper utilization of the slope of the
natural ground and the short length of canal of the spillway
will result in lower construction costs than that on the left
bank. (This is due to that in case of installing the spillway
on the left bank, the spillway shall be provided to close the
side of the natural ground.,) Borders of low paddy fields
exist withing 90 m of down stream side of the coffer dam
(see general plan). In case of installing the spillway on the
left bank, there is danger in the down stream area to damage
these barders by the flood which will be excluded,

(4) Also a net house, a cattle shed and an insect rearing
room will be proposed on the upland of the left bank side to
conform with the development program. The spillway of
this program will be installed on the right bank in conform-
ance with the above.

b. Type of Spillway

In reference to the regulating section of the spillway in this
program, non-regulating type will be adopted as complete
maintenance and control is impossible. And the spillway
shall be that which can sufficiently correspond with the flood
proposed than design flood discharge as the catchment area
can not be cleared due to little hydrological date on this area.
Therefore, the spillway will be desirable to be good in
hydraulic coefficiency and to be able to ensure excess un-
expected water capacity to flow. The overflow spillway
which is best suited to the topography has beén selected.
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¢. Determination of Route

The center line of spillway will be short from the view point
of the stability of Dam-Body, spillway and the topographical
limitations. Then, the center line will cross the dam axis
and will be curved at a sufficient distance from the down-
stream toe of the dam body and to prevent scoring. '

Hydraulic Computation

a. Design Condition:

(1) Design flood discharge Q =18.9m3/3

(2) Coefficient of roughness n =0,025

{3) Overflow depth H =0.7m

(4) Stationary full water level F.W.L, =EL 45.00 m
(5) Design flood level H.W.L. =EL 45.75 m
(6) Elevation of crest EL =45,00 m

(7) Elevation of intake skill EL = 43.00m

b. Overflow Section
(1) Affection of Depth of Approaching Canal

Wz—H ........ ceeneed (1)
(H=0,75) (W =2.00)
2.00 > % * 0.75
Then, the condition of {1) will be satisfied,
(2) Affection of Upstream Face Gradient of Dam
Considering the most advantage grade to conform with
w/H + 2.7, a right angle wall would be good, buta 20 %

gradient will be adopted to consider the safety of overflow
dam which will be constructed with Pasangan,

2

3 . HWL 45.75

= - Y _
g GBS T
o 0

A | EL 43,00 %

o

(3) Coefficient of Overflow (Discharge)

The coefficient of ow_ref_zlflow will be C = 1.7 to consider the
condition of the previous items (1) & (2).
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(4) Determination of Overflow Crest Width of Spillway

Q = CBH 3/2 Q = 18.9 m3/s
H=0.75cm
S C=1.7
Q 18.9

B=CH3/z “T.7=(0.75)372 _ ‘112

Then, this spillway will be non-regulating type, the effective
crest width will be 20.00 m to allow for surplus,

c¢. Transition Canal’

(1) Terminal of Transition Canal (control point)

When the design flood discharge, Q = 18.9 m3/s is flooded
on the trapezoidal section of base width of 6.00 m and grade
of slope of side wall is 1:0.5, the critical water depth (dc)
will be: .

d
bz?s = fg'(Tf)a/ZX [(1+zdf)3/z/1 +zz%) 1/2 ]

= k"
Q=18.9m3/s
b =6.00m
Z =0,5
d
k"=-;g—'g=0.2143T° ~ =0.163
d

dc=(T")xb=o.163x6=o.97am

In this case, the hydraulic elements will be as follows:
de = 0.978 m |
AC =4d_ (b + Zdc) = 0.978 (6.000 + 0.5 x 0.978) = 6.346 m2
Pe=b+ Yd.2 +(24c)2 =b + 9 x/ 1.25 =7.093 m
Ro =Ac/Pe = 6.346/7.093 = 0.895

Rc2/3 = 0.9287
ve = QfAc = 18.9/5.346 = 2,978 m/s
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n. Yc
I = (—
¢ (RC2/3

2 ,0.025x2.978.2 L1
¥ = 0. 9287 )-0.006426-‘--—156

Then, the ordinary flow slope of 1/500 will be adopted from
the terminal of transition canal to - 13. 00 m point and the jet
flow slope of 1/5 till + 10,00 m point.

{(2) Computation of Water level of Upstream Side Canal from
Control Point. (See computation of attached Table 1.)

NO. 0 =10.00 (Starting point of bridge sub-structure work }
d=1.135m v =2.536 m/s

NO. 0 = 13.00 (Toe of overflow weir. )

d=1.359m v=1,43Tm/s
45.75 45.50 bridge
"3597 i35 —-

EL. 3000 EL44.026 EL44.020 0.978
No.0-13.00 No.0-10.00 EL44.000
No.0O

Due to the above,ﬂthelyater level at NO, O - 13.00 m will be
EL 45,385 < EIL 45.000 + 2 % 0.75 and the bridge clearance

will be 45,500 - (45, 155) =70,345 m. There will be no problem
on submerged overflow and bridge clearance,

d. Chute Section

(Computation is stated in Table 1)

NQ.O + 10.000 point d=0.436m v=6,972 m

(Hlead loss due to bend and vortex will be ignored)

e. Computation of Stilling Basin as Stated in d. abhove the
terminal of the chute section is as follows:

dy =0.436m vy =6.972 m/s
Q =18.9 m>/s

From the above, natural stilling basin (I type} will be suitable.
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(1) Froude Number (F)

6,972
.8 x 0.436

F, = 3,373

=Vl =g
Vgxd]
Where, vi: velocity of flow before hydraulic
jump 6.972 m/s
dy: water depth before hydraulic
jump 0.436m

(2) Depth of Hydraulic Jump (d;)

. 4
i (V1 + 8F;2 = p)

Sod, = (V1 +8F;% ~ 1)

NI,_?" Nlr—o

0.436/2 x (Y1 +8 x 3,373 - 1) = 1.873 m

From the above, the wall height of stilling basin will be
2.000 m and the length of stilling basin will be over 12, 000 m.

3-3 Facility of Center
3-3-1 Arrangement and Outline of Buildings

1. The following scale of facilities will be arranged in order to
satisfy this function as stated above as well as to utlize existing
facilities effectively. The arrangement wil] be planned as at-
tached Fig. 2-2. Namely, farm operation buildings will be
installed near the farm, such as tractor garage, work shop and
vehicle floor (NO. 7), machine attachment storehouse

(NO. 8), work room (NO, 9), fertilizer and chemical storehouse
(NO. 11), storehouse with concrete floor for drying crops

(NO. 12-2) and ete.

2, The other buildings will be arranged to consider the sys-
tematic utilization of existing buildings.
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{(Table -3-5)

1 b d A v vi2 P R R4/3 nif o m S/ o Bl Error G.K

No. 8 R 4/3 + oo -K.
Co-mputation of Water Level of Upatream Side Canal from Control Polnt
No. @ 6,000 0,978 6,346 2.978 0.453 7.093 0,894 0.861 0,00644 - - 44, 000 45,431
No. 0--10 10,000 6.000 1,135 7.454 2.536 0,328 7.269 1,025 1.034 O0.00389 0.00516 0.052 44.020 45,483 45.431 0 oK
No. 0--13 3,000 9.000 1,359 13.154 1,437 0.105 10.519 1.250 1.347 0.00096 0.00243 0,007 44. 026 45,490 45.483 0 QK
Gomputation of Water Level of Downstream Side Canal from Control Point
Ne. © - 6.000 0.978 6,346 2,978 0.453 7,093 0.894 0.B61 0.00444 - - 44,000 45,431
No. 0-+410 10,000 6.000 0.436 2,711 6,972 2.480 6.487 ¢.418 0,313 0,0971 0.0518 0.518 42,000 44.916 45,343 0.003 CK

3. Floor space and conatruction materials of each hailding

will be as the [ollowing table.

Table of Bulidings and Other Structures

Exiating
No. Name of Buildings or New Size
1 dasoline Filling Stand New 72m?  12mxbm
2 Net House (Gage) " 68 12, 5x5.4
3 Drylng Room with Plastic Roof “ 72 12x6
4 Office and Laboratory " 800 40x10x2
5 Inoculator and Insect Rearing Houne " 94.5 15x6.3
6 Exhibition Room and Library Existing 120 -
7 Tractor Worksheop and Floor New 600 40x15
8  Machine Attachment Storehguse " 400 40x10
9 Work Room " 150 25x6
10 Tractor Warehousa Existing 120 -
11 Fertilizer and Chemicals Stor¢house New 300 3oxlo
12-1 Storage and Floor Existing 400 -
12-2 Storage and Floor New 600 40x15
13 House of the Head of Center Existing 120 -
14 Domitory (40 persona) New 624 48x6. 522
15 House of Permanent Officers Exiating 240 -
16  House of Semipermanent Officers " 240 -
17 Houae of Laborera " 430
18 Cattle Shed New' 40 10x4
19-1 Pump Raoom Exinting
19-2 Generator Room New 60 10x5
20 Elevated Tank and Pump Room " 16 dxd
21 Meteorological Observatory "
22 Insect Trapping Light "
23 Generator Roem Existing
24 Street Light New
25 Dining Halt " 192 24x8
TOTAL 5, 7149m2
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Name of . . Building Floor.
No. Buildings Outline of Buildings Area(m2) Space{m2)
1 Gasoline, Made of Brick, One-storied, T2 18
Filling Wooden Support Roof (steep-
Stand plate roof slope 1:4)
2 Net House 68 68
3 Drying Made of Brick, One-storied, 12 72
Room Wooden Support Roof (plastic
corrugated plate roof slope
1:4})
4 Office and Made of Brick, One-storied, 300 304
Laboratory Wooden Support Roof (color x 2 x 2
steelplate roof slope 1:4) units units
5 Inoculator 95 95
and Insect
Rearing
House
7 Tractor Made of Brick, One-storied, 600 600
Workshop Wooden Support Roof (steel-
plate roof slope 1:4)
8 Machine Made of Brick, One-storied, 400 400
Attachment Wooden Support Roof (steel-
Storehouse plate roof slope 1:4)
9 Work Room Made of Brick, One-storied, 150 150
Wooden Support Roof (color
steelplate slope 1:4)
11 Chemical Made of Brick, One-storied, 300 300
Storehouse Wooden Support Roof {steel-
plate roof slope 1:4)
12-2 Storage and Made of Brick, One-storied, 400 400
Floor Wooden Support Roof (steel-
plate roof slope 1:4)
14 Domitory Made of Brick, One-storied, 318 216
Wooden Support Roof {colox *2
steelplate roof slope 1:4) units
18 Cattle Shed Made of Brick, One-storied, . 40 40
Wooden Support Roof (color
steelplate roof slope 1:4)
19-2 Generator Made of Brick, One-storied, 50 50
Room Wooden Support Roof (steel-
plate roof slope 1:4)
20 Pump Made of Brick, One-storied, 16 16
Room Wooden Support Roof (color
steelplate roof slope 1:2)
25 Dining Made of Brick, One-storied, 192 192
Hall Wooden Support Roof {color

steelplate * roof slope 1:2)

—80—



83uYd S03BAQ8Y “ S1TL “ “ “ wooy Fu%oo)
X3], JuUSGI0IY puUnog I931887g " Burtis “ “ TTi%E Pururg G2
—_— “ -— u “ . mooy dung 0z
-_— " —— “ “ “ Mmooy IO}RIIUSY Z~61
— Eedti:y -— [am033 £q 3j3xauoy u “ pYS STIIRD 18
M “ - Rurtiz “ ——r— wooq {3%g
ajed 803sIqsy " — Tamoxy g I9340K " —— mooy I@moys pu? 3ITTOf
- “d A I938VTd " Burl | 21e1d 19935 I010) “ KLxo3 7m0 t
— N _— " - " Io01y puB alercys | 2-2T
—_ Hoyag —— Tamoxy Kq 833I0U0) ayerdlaass - aENOYaIn}g STROTHAYY PUR JAZTTTIXAI 11
X3l juaqroesqy punog *J*A INSNIT “ Surrry | aserdiseis Joron " mooy HIoY [
. “ — u " “ 28NOYBI0}S JUSMLOLIY SUTUIEY 8
—_— HOIIg ——— 19m0xy} fq 23s30u0) a3e1d13938 “ doysxzoM JO3ORIL L
—_— — — —— —_— — #8nOY 399BU] puUR JOYRINIOUT [4
238 B0383qEY “ —_— Tamox; Ag 28330y — — wooy TETIAIBY PUR 1ITTOL
X3]~3UaqIosqy-punog “J*p J338BId - Burrir | *3erdiasis Jofo) M AxoqeIoqe] puw 3d1JI0 |4
— ¥OTIg —— Temeay £q ajaasuop “ " wooy Fuylag <
— _— —— — — _— agnog 394 F
#3v[J 80318373Y *d°A I9SETE *d"0 wen¥] BuTTIL aywpdrsais m:ﬁvnwam I3388TJ TFI0 1
ATFTWAY Sugryay T4 Iauul YUyl 20614 Jooy 1Te4 2p383nQ s3utpring Jo T8N "o

—81—



89Xy 26T “ Tted Ruruig 6z
ASN FIPT 393335 ¥z
BurisTg uooy IojeIauay §2
“ Iy Supddexy, jsasur 22
" Axoyeazerqy TRafSorotoalop 12
0°f ooL'¢ rxy 91 “ wooy dumg pue yUEL pajeAstz oz
*0"a oel §x01 0% nay wooy Jojkisusny  |2-61
- Bupyerag mooy dong  [1-6T
*0A ook rxot oy nag pays a81338) s
*0"A (119 - [1:47 “ BI3IOJET JO a3nof It
0'n o08'y - oz “ 8I8311J0 juawentadigag Jo asnoy 9T
"0°A 000°1 - ov2 Bupisag H130]3J0 JUBUPTI3 JO aSNCH 5T
‘04 00921 |2 x §°9 x 8F ¥2g LT Kio; puog vT
‘o'n oe't - 021 Fupysrxg J21uay JO pEdf Yl Jo BERoH 1
‘0'A 0zt ol x of 0ce aay 1o0[d pue aFereyg  |2-2l
‘o'l 0zl - oo Bupysyxy agold pue aieroyg  T-21
‘0'A obr*tT oL x 0¢ (1144 nay ISNOYSACTG STLITTIYY pue 1973 1§13ad 1t
"0'h o8y - 02t Buyysxg SsnOysiey J03ITLL or
ot n 000*¢ 9 x G2 08t " OO %I04 '3
*0*A 000'¥ ot x o¥ oov " SBNOYSIOYS FUSMYOEILY IUTYOLY 8
.uoﬂuz uDI3RAMUG) JO UOTIEUBIAXT « ‘o' oov'e ST x of 009 map a007d pue doysyioy J030RI] L
*0tn 00¥* 1 - 02T Sur3srag fIBIqTT puE 2O0Y UOTIFATYXY 9
“0mn ooa‘¢e ¢*9 x G (4874 " asno FuFavay 303SU[ PUT I03EAIOUL 4
‘o'n o0o's 2x 0Tl xor oog “ £101830Q9] PUR OTJF0 ¥
9x 21 2L “ Joog o13s®Id Yiia wooy Furpkag 4
*0°h ove ye6 x g2t |9 u (aBey) asnoy 32y 4
*0*n orz wy X mZT el L puelg BUTTIRS IUFLPEED 1
yTeaay pouszey (n) #f101= 8Z1§ nay 0 BaInjonayg JaYyQ pue BFUTRTING Jo ScEN "of
uot3I3uUe) -3331F g0 peol Juprsxy
£3youdey ojexsuag jo uoyjemiiel  g-{-¢

—82—



3-3-3 Quality-of-Water Test

A quality-of-water test was performed on 2 sample of ground
water in the area of the dam site. Water test was performed
to judge the quality of well water in the pilot farm and to deter-
mine the adaptability, The result of quality-of-water test will
be in accordance with the following table. In case of comparing
the test result with that in Japan, the following will be specified:

1, PH is low.

2. A small amount of nitrogen is contained in nitrous acidity.
3. The amount of residual chlorine is small,

4. Colorring degree is a little high.

It is understood that the well water in the pilot farm can be
distributed for use as drinking water from the view point that
at present, the same well water is being consumed by local
people and no indisposition has been found among them, as
they are boiling the water prior to drinking. Future tests are
planned to ensure well water is safe after testing for city and
living water,

Result of Quality-of-Water Test

No. of Sampling

No, Reference

Item

Water Sampling Place Proposed Site of

Dam (Test Pit)

Water Sampling Date Sept., 29, 1972

Climate in Water Sampling Fine Japan Quality of
Water Standard

Temperature *C j1*c

Coloring Degree 7.5 5 and leas

QOdor None None

PH Value 5.6 5.8-B.6

Residual Chlorine (ppm) 0.05 and less 0.B and less

Ammaoniacal
(ppm)

Nitrogen

Nitrous Acidity Nitrogen

(ppm)

Nitric Acidity Nitrogen

(ppm)
Chloric Ion

Consumption Amount of
Potassium Permanganate

{ppm}

Hardness {ppm)

Test Date
Test Method

No Detection

0.002 and less

10 and lesa

2.5 and Jess

10 and less

No Measurement

October, 1972

Simple Water
Quality Inspece
tion Apparatus

No Detection

10 and less

200 and less
10 and less

300 and less

(Shibata Chemi-
cal Machine Co,)
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CHAPTER 4 LARGE DEMONSTRATION FARM

4-1

Purpose of Land Consolidation Plan and It's Present Condition
4-1-1 Purpose of Project

Concerning the agricultural development of Lampung province,
the Government of Indonesia intends this development as the
future base of farm provisions to Java island, it also intends
to adopt a policy of immigrating farmers of Java island into
this area and planning the increment of agricultural products
due to this as 2 means of settlement for Java farmers and the
shortage of provisions. In order to increase production and
promote the management systematically, the obtaining of ir-
rigation water and the rational and suitable distribution of such
water will be needed, The hauling of materials and rational
farm management will be attained by the improvement of farm
roads. Systematization of agricultural works such as harvest,
plowing and farm management will be performed easily by en-
largement of farm fields, This project shall not be a civil
engineering work restricted in the project area but shall also
serve as a center for the improvement of agricultural technics
including the establishment of fertilization standards, water
management, guidance on maintenance of facilities, introduc-
tion of mechanization, storage and processing of agricultural
products and the guidance on marketing technics. This project
will be gradually extended by this activity to systematically
connect with the neighbouring villages.

4-1-2 Present Conditions in The Project Area

1. River systermn - River system in this area as shown in table
4-1, figure 2-1 is a part of Punggur-Utara district, one of the
large scale irrigation areas of 4 river systems at the middle
part of Sekampung, That is, water intake will be made by the
diversion weir which has been constructed at Argogurch located
at the middle stream of the river Sekampung. After being trained
for about 9 km, the water is divided into the river Sekampung
in 32.19 rn3/s and Punggur Utra in 26.09 m3/s respectively at
a point of Trimurdjo {Diversion facility No. KH2). The training
to this area has been performed for about 13 Km, the object
have being attained for 118 ha to make the tertiary canal as
starting point from BPU 10 turnout,

2. Land Utilization

Being under reclamation as shown in the following table, the
percentage of utilized land is low (64%), being 12 % of the over-
all arable lands of the second crapping. As the arable areas
are the lands which have been reclaimed by the mutual aid of
farmers, the paddy fields are small in area and irregullar in
shape, its average plated area is 0.02 ha. In recent years re-
claimed fields were constructed on high lands, but these fields

—84—



consist of soil accumulated at an average of 7-12 cm in depth.
At deeply sloped parts, the difference in height of fields will be
30-40 cm, lands have been reclaimed till where the short edge
will be 6-7m. Most of the borders are small plots of a width
of 20-30 cm and a height of 20-30 cm.

Related Farm Fields
Area Farm House First Paddy Second Paddy Up land Sub Total
Present Condition 181 50.38 . . (10.20) 18.36 69. 04
Planing Condition 181 89.20 (50. 00) 39,20 89,20
Alang-Alan Building Lot Canal Others Total Paﬁg;r %ﬁock gl‘:'cl:'f
29.66 9.79 1.86 2.84 123,19 1 5, 000
5,13 9.79 3.67 15.40 123,19 21 684

3, Farm Roadsin Project Area

Present roads in project area are standardized at 7-8 m in
width. Access roads are not found in paddy fields, farm workers
are using the embankment of the tertiary canal and borders of
paddy fields as foot paths, Farmers using water buffalo also use
the same paddy borders and slowly destroy them in the process.

4, Irrigation Water

In compliance with the completion of main canal, Tertiary which
was constructed by Gotong Rojong 5 years ago has ran as one
line in the direction of east west at the north side of the area,
the other one having been traversed along in the groupe of vil-
lages in the south direction as shown in the following map,
Though laterals are being extended to conform with degree
of reclamation to make Teritrary as base, due to shortage of
the panning capacity regarding the location and section, alter-
native irrigation has been adopted occasionally wherever met
with shortage of irrigation water. Only some ten hectares of
areas have been recognized which will be able to cultivate the
second paddy to use reduction water along swamps. Irrigation
has been done after cutting plot borders of field water as may
be required,Satistactory water control has not been implemented
by the reasons of water shortage and ununiformity of cropping.

5. Drainage Canal

As there is no designed drainage canal and irrigation has been
carried out, the surplus water has flowed into low paddy fields
in natural field areas, It seems that in the rainy season, con-
siderable deep submerging water will be expected, In the dry
season, it will be possible for the second paddy cultivationu
to use remaining water and seepage water,
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6. Repeating Irrigation Water

Water remaining in low land area will be almost dried out except
tourent running in the east section of the area and a small amount
of 9 3 /s following down (in the dry season) from the culvert
under village roads which flows into the tourent in the middle
part of the area. Concerning the utilization of this, it is con-
sidered that the natural flowing down method will be unsuitable
for use. - Under various circumstances so as to manage the
villages in agriculture as a group changes will be necessary in
the future in accordance with the alternation of future cropping
and its marketing, pump irrigation and other technical studies
will be further required.

4-2 Land Consclidation Plan

Outline - The main purpose will be irrigation water improvemeht and
farm road rearrangement. The extention of paddy blocks has been
decided to execute from the part of small volume of earthwork in the
latitude of farmers' liability.

Namely, concerning the irrigation water, a complete arrangement
of water diversion and water distribution will be planned to keep the
canal line straight to maintain the function of passing water for easy
irrigation into the irrigation area.

As regards to the farm road, the main farm roads have been provided
at a base of the groups of villages and lateral farm roads have been
. provided in minimumin connection with the formation of paddy blocks.

. Farming roads will be prepared in the paddy block as much as pos-
sible, being installed every 200 m distance, generally. The general
plan will be shown at Figure 2-6.

4-2-1 Form and Size of Paddy Field Plots

With regard to the form and size of paddy field plots, it is con-
sidered that as a tentative measure, tillage, weeding and other
maintenance and operation work will mainly be executed by man
power and animal power, and partially by the small power-
cultivators at present in use. But in determining size and form
of paddy plots, future developments in farm management systems,
and future progress and improvement in agricultural techniques
should be taken into account. The plotting of fields will there-
fore be governed by the following conditions:

1, Technical Process in Farming Operations

In the execution of manual transplantation, the efficiency of the
operation will be reduced if the size of plots is too big, so0 it is
desirable that each plot be of such a size that it can be finished
in one day by a group of 4-5 men, that is to say with a standard
area of 20~30 areas,
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With regard to the size of fields, the proportion of long to short
field sides is economical when it is 3:1, as far as running cul-
tivators are concerned. In the use of spreaders, on the other
hand, efficiency of operation will drop owing to the long sides of
the fields being too long.

2. Condition of Topography in Paddy Block

Though the topography of the area seems flat, the gradient has
become 1/30 -~ 1/280 owing to a swamp of 3-4 metres depth
having spread into this area.

The long side of the paddy field will be designed to run parallel
to the contour line. Where the controur line is straight and
there is no topographical restriction the long side of the field
will be 100 :'n; and where the contour is not straight the long
side of the field will be 50 m, The short side in either case
will be 20 m due to the fact that if the length of the short side
is extended, the amount of earth moving will be increased,
because the short sides of the fields are at right angles to the
contour line and, where the difference between the field sur-
face and the adjacent plots becomes greater than 30 cm.,
stronger slope fortification at the borders is legally required,
and efficiency of farming will be reduced.

3. Area of Land Possessed by Farmers: Possibility of Group-
ing Farms and Management Areas.

The average area of lands possessed by the farmers concerned
will be twice the unit of 0.25 hectares per house (50 m x 50 m)
as in Figure 2-7, Table 7-2.

The farmers concerned have already agreed to grouping of land,
4. Design Standard of Agricultural Land Bureau (Japan)
In addition to the above various conditions it is also necessary

to consider the following Design Standards of the Japan Agri-
cultural Land Bureau.

Gradient of

topography /200 - 1/100-1/200 1/60-1/100 1/10-1/50

Size of plot 30a - 15 a-30 a 7.5a-15a 5.,0a-7.5a
Short side- ) 10 m-15m

Long side 30 m-100m  15m-100m . o, 10 m-50 m-75 m

The size of plots will be 20 m x 100 m = 0,2 ha, in gradients
of more than 1/100, and be 20 m x 50 m = 0.1 ha. in gradients
of less than 1/100,
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4-4-2 Design of Road

A rranpement of roads will be determined after consideration of
the mutual relationship of hamlets, farm lands and markets,

Access Farm Roads

Existing access farm roads are in comparatively good condition.
The gradient at the junction of the Main Canal Inspection Road
and the road to the hamlets will be adjusted from its present
steep gradient of 1/6 ~ 1/7 to a gentler gradient of less than
1/10. The existing width is 6.0 m.

Main Road

This is the road which links the farming areas with the villages
and serves traffic coming to and leaving each block; 2 lines of
roads will be installed as in attached figure and in conformity
with the farmers' wishes.

Side Roads

Side roads will generally be constructed every 200 m. with a
view to facilitating water control and giving easy access to each
farm plot in the farming area.

It is considered that cultivators will be used for farming opex-
ations and gathering of harvests will be made by cultivators or
ox-carts for the foreseeable future. These vehicles have a
width 0of 1.0 m - 1.4 m, so the width of main farm roads shall
be 2.5 m, and side roads 2,0 m.

Field Roads

Field roads will be placed every 100 -~ 200 m, depending on the
arrangement of main and side roads, in such a way that each
field is served by a {ield road on one side, The width of
field roads will be 1.0 m, since they will mainly be used by
men and animals.

The elevation of roads will be 50 ¢m at road shoulder with a
cross gradient of 3 %,

Foundations must be laid for roads across the existing paddy
fields. Mosat of the paddy fields were developed 2 or 3 years
ago. The arable 80il is in a thin layer of 7 - 13 cm and is eiity
in quality and the subsoil has been well compacted. There is
no fear that ox-carts or cultivators will cause the roads to
break or settle. Filling materials will be obtained from ad-
jacent field areas. The standard section will be as follows:

Mnin road . 2.50 m.
5ide road ! 2.00 m.
Field road 1.00 m. :
: n 3 ‘
SN b TR IR | R TR—— PR
N/ ~ e
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'4-2-3  Ground Leveling Work

The construction cost of ground leveling will be reduced by
arranging paddy plots and fields as far as possible along contour
lines, and ground leveling work will be most satisfactorily
carried out by moving earth within respective field areas and
will be designed so as to incorporate complete irrigation water
drainage. To avoid poor drainage the paddy fields should be
terraced with steps of 5 cm. '

With regard to arable soil: considering that most of the arable
soils contain humus of 7 - 13 cm in a thin layer with a little
organic humus, and that these are fields which were developed
2-3 years ago, or were waste lands of Alang Alang, treatment
of surface soil will not be undertaken.

Table of Roads

R-A Type R-B Type R-C Type
No. L No. L No, L

R-A-1 943 R-B-1 972 R-C-1 221

R-A-2 767 R-B-2 444 R-C-2 163

R-A-3 190 R-B-3 295 R-C-3 393

R-B-4 250 R-C-4 142

R-B-5 204 R-C-5 100

R-B-6 334 R-C-6 . 143

R-B-7 788. R-C-7 328

R-B-8 330 R-C-8 84

R-B-9 510 . R-C-9- 48

R-B-10 430 R~C-10 125

R-B-11 285 R-C-11 498

R-B-12 461 R-C-12 433

R-B-13 260 R-C-13 141

R-C-14 181

R-C-15 181

R~C-16 240

R-C-17 197

R-GC-18 267

Sub Total 1,900 5,563 3,614
Total 11,077m ........ Road density 124 m/ha

Main road .. R-A Type Side road.... R-B Type

Field road.. R-C Type
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The plan for each field area, the elevation of field surfaces and
" the amount of earth moving in each field area will be shown in
Annex, For instance, where the amount of earth in one field
area is not sufficient, where the planned water level can not be
attained, or where the effluent side is higher than the affluent
side, earth-moving should be planned within the respective

field areas so as to involve minimum amounts of earth and
minimum earth-removal distances. Operations involving com-
putation of areas from design plans, computation of amounts of
earch and earth-removal distances will be made by use of elec-
tronic computers. The computation will be made after establish-
ing a program of land-levelling calculations based on the follow-
ing chart.

Outline of Operation Schedule

{(For Computation of Earthworks from Design Plan)

Operation Planning and Planning, design and reference
schedule dealgn numbering of field plots and field
for plan- sections, roads, and irrigation
ning and and drainage canals.
design
Operation Establishment  Measuring borders of each exist-
schedule of coordinates; ing plot and attribution coordi-
of compu- computation of natea. Coordinate values will be
tation of area punched on papers by use of auto-
area matic recording devices, or be
obtained by print electronic com~
puter {including adjustment of
computation).
Operation lat computa - By electronic computor, as may
schedule tion of present  be required, taking into account
of soil mean amount the amount of soil in the border
computa- of soil dikes.
tion
let planning Determing planned amount of soil.
and design of
field rearran-
gement
Qperation Znd computa- Taking into account the amount
schedule tion of pre- of soil required for general ground
of soil sent mean leveling, specific ground leveling
computa- amount of and new installation of irrigation
tion soil and drainage systems, and roads,
ete.
Znd planning Determining the final planned
and design of amount,
field rearran-
gement
Computation Including amount of soil to be
of final plan- moved between field sections,
ned amount
Computation Computed from final planned
of soil cut amount of soil,
and banked
on exiating
plots
Computation Computation Computation of amounts of seil to
schedule of amounts be hauled between plote and hauling
of hauling of soil to be distances.
distances hauled and
and amounts  hauling
of soil to diatances
be hauled
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4-2-4 Irrigation Ganal
L. -Irriga.tion Requirement

Generally the irrigation requirement will be determined by
analizing practical example of such variable factors as in- -
creasing improvement of plots and deep plowing; increasing
amount of percolation due to distance of terminal plot and
reduction of the amount of percolation due to tramping pressure
of mechanical construction methods., However, as satisfactory
data was in short supply irrigation requirement was surveyed
to conform with practical examples among areas. Except the
gray white soil area south east of the villages, the land is
generally covered with surface layers of Latosol soil in brown
red color,

The water requirement in depth is comparatively less even in
gubmerged fields due to poor permeability and durability of
soil measured by Conepenetrometer is larger than qa=5.0
t/mz, execution of mechanical construction will be easy.

Concerning the water requirement in depth, a measurement
and observation test, using a vertical angle measurement was
performed at 3 locations in the south east area and also tried
to install N type measuing device at one place where is con-
sidered as a representative field in the future due to less af-
fection of ground water, arable soil being thick (see Appendix
Figure 7-1). In the results of comparing with the values of
Design Standard of the D. P. U., those were found to be of ap~
proximate value. It will depend upon the following table to
determine unification of water management and water diver-
sion in areas under D, P, U. hereafter,

(* 100 Bau = 141 ha)

Maximum Water Requirement Bau ha ql/s/ha.
‘ 0-5 3.5 4,00
a. Due to D.P.U, Computation 5-10 7.0 3.35
Standard. 10-25  17.5 2,80
25-30 35,0 2,30
50-100 70.0 1.84
b, In Case of Field Measure- 130 mm 10 days

ment Water for Puddling.

Water Requirement in depth  Rainy 13mm Dry

Season Season
- 18mm
Canal Loss 20 %
Irripation Requirement
QOmax (rainy season) = 8.24 (1—](')- x 130 mm +-1% < 13 .(.).J;E)
= 3.57 &/s/ha
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2

1
0% 18) x 0.8

1 1
{dry season) = 8.64( 1o X 130 mm +
=4.22 &/s/ha
2. Irrigation Canal

The irrigation canal will start at the turnout of the tertiary
canal where water has been taken from D,P.U. 10 and 2 lines
will be installed in a south east direction to follow the present
water system and to the utmost will be bank type so as to be
able to carry out complete water management program, crop-
ping of each farm lot is not an urgent program and continuous
irrigation will be employed. Though this type will be limitted
in free degree of water management in each farm plot and in
the view of irrigation, there is a tendency that upstream paddy
fields are profitable, but not in downstream fields, On the -
other hand, irrigation canals in a longitudinal direction become
unnecessary and such canals will be reduced, small farm roads
will be constructed in place of longitudinal canals thereby ma
making hauling easy., In take structure and labors of water
management will be reduced under management of one unit plot
and as circulating irrigation in some extent can be executed
in the same area, this farm will be adaptable for this area
which is short irrigation water.

In the future, in case of causing necessity of paddy field draining
and drainage due to such as program and alteration of cultivation
technics, drainage after sprouting, mid-summer drainage for
flooding direct-sowing, f{ree operation of irrigation and drainage
for spraying chemicals and fertilizing liquid fertilizer or giving
proper permeability to the soil, the designing will be made to
instal a drainage at the middle part of plots and some additional
intake facilities for this equivalent and regarding water appli-
cation block, it will be settled as Figure 2-6 in accordance with
the above ideas for topography and system of water requirement.

3. Design of Canal Section

The design discharge of canals will be the section which can
flow the discharge to multiply the maximum irrigation water,

In this case, the discharge of each canal will be changed due
to continuous irrigation. Though shortage of the section shall
be considered for that identical section will be adopted to give
a function of drainage., Having a drainage function, the canal
bottom section is 20 ¢m lower than the height of field surface,

The water level intake of each paddy field will be 20 cm higher
than the field surface. In case of minimum discharge, the
water intake will be made to raise the weir at diversion weir,
The type of canal section will be the following 3 types, S.B.C.
to conform with the gradient of canal discharge,
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A Type

A=%‘(1.00 +2.00)
x 0.50 = 0.75 m?
P=1.00+2Y 2x0.5
=2.414m
R =A/P =0.3107
1
] ==——, n=0.035

10, 000
2 1
2
v=2. R I"20.131 m/s
n

=0.186 m/s

Q=0.75x0.131 = 0,098 m3/s
B Type
A = 0.50 m>
P=1.914m
R=0.26lm
I =1/100 ~ 1/1000
Q=0.683m3/s ~ 0.215m3/s
A Type
A = 0,18 m? P=1.,148 m
I =1/100 ~ 1/1000
Q=0.174 ~ 0.055m3/s
3-C .
1= - 0.035

T 2000 n=u

2 L

o 3 1 2
V=35 0157 (5560)
Q=0.18x0.186 = 0.033 m3/s
2-B
I = = 0,03

= 3000 n =90,035

2 1

= ‘ 8 L

V =%.035 0-261 - (3550)

Q=0.50x0.212 = 0.106 m3/s

2
= 0,212 m/s

> 0.028 rn3/s
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Table of Tertiary, Fourth Canal Length

Type Canal Length | Irrigation Area | Discharge
Tertiary Canal | T- -1 735.0 54.3 0.096m2/s
» " T~ =2 538.0 19.1 0.053 "
" noT- -3 813.7 33.6 0.077 "
" " T= =4 593.0 17.6 0.049 "
Fourth Canal F- -1 552.0 5.4 0.018 "
" " F- =2 753.0 8.3 0.028 "
" " F- =3 203.5 1.5 0.006 "
" " F- =4 " 4.4 0.018 "
" " F- =5 90.0 4.0 0.016 "
" " F~- -6 361.0 1.8 g.007 "
" ' F~- =7 153.0 2.3 0.009 "
" " F- -8 100.0 1.8 0.007 "
TYPE | B ho|eb | ow [B |1 | I Qs
T -1 1.00 | 0.50 0.20 0.70 635 1/4000 98
T-11§ 0.50 " " " 100 1/1000 215
T -2 " " " ' 200 1/1000 "
T -2 0.30 0.30 0.20 0.50 338 1/250 110
T -3 100 0.50 0.20 | 0.70 330 1/4000 98
T -3 | 0.50 " " " 483 1/1000 215
T -4 0.30 0.30 " 0.50 338 1/4000 87
T - " " " " 255 1/150 142
F-1 " " " " 307 1/500 78
F-1 " " " " 245 1/150 142
F -2 " " " " 307 1/3000
F-2 " 445 1/200 123
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4-2-5 Drainage

Concerning drainage, it is necessary to examine the surface
drainage and under-ground discharge. However, regarding
surface drainage, the necessity of non-submerged condition
is less due to high utilization of paddy fields such as second
crop introduction, rotation of fields and uplands, direct sowing
on dry paddy fields., On the contrary, it will fully be able to
correspond to high borders, installation of the outlet of irri-
gation water, and providing canal bottoms to below field sur-
face. The designing of under ground water drainage will not
be considered as stated above as a tentative measure. There-
fore, only under-drainage in the area, where drainage will be
disturbed to comply with installation of farm roads, will be
newly provided.

1. Determination of Section of Under Rainage

a, Design probable daily rainfall of 10 years {140 mm),
will be adopted as drainage standard rainfall in this pro-
ject.

The rainfall condition will be continued for a few hours
each day. Assuming daily rainfall for average 3 hours,
it will be r = 4Tmm.

b. Design drainage discharge

R=0.2778fr A
where ) = drainage discharge m3/3
= runoff ratio 0.8
r = rainfall intensity 47m/m
A =area 0.2 km?
S.Q=0,2778x0.8x47x 0.2 =2.09 m3/3

T

4-2~-6 Canal Structure

1. Irrigation Culvert

As canal section is small in scale at the crossing point of canals
and farm roads, a cover type flume or pipe culvert is generally
used. A type, which is a cover set on 2 flume and covered with
pasangan, easily obtained at the site, will be employed, The
kind and place of culverts will be as shown on following table,

2. Turnout

Irrigation water of this area will be supplied from D, P, U. 10
turnout of main canal and delivered a distance of 4, 600 m, the
total length of the tertiary and fourth canal, 120 ha will be
irrigated with 41 turnouts,

The maximum control area in one turnout will be controlled in
less 3 ha as possible to control the disturbance of being pro-
fitable at upstream, not at downstream in continuous irrigation

and to reduce unbalance of driving hours of irrigation water in
each plot,
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In turnouts of small scale, the measurement of diversion in
precision is difficult; therefore, the overflow weir type, a
simple structure which can be made for fluctuation of water
intake level in the canal will be adopted.

3. Drainage Culvert
Due to thickness of over-burdon and culvert section, pipe cul-
vert is easy in construction execution and profitable in economy.

Therefore corrugated pipe culverts of 600 g‘ and 800 d will be
installed at 3 locations except one which has a drainage culvert.

Culvert
Type Size Q'ty Remark
B H L
CAA. 1,20 x 0.60 x 2.50 {Pasangan 1 Across A Type Farm

Batukali) {Concrete Cover)

Road of A Type Canal

CAB 1.20x 0.60 x 1.50 (Pasangan 2 Across B Type Farm
Batukali) (Concrete Cover) Road of A Type Canal
CAC 1.20 x 0,60 x 1,00 {Pasangan 1 Across C Type Farm
Batukali} {Concrete Cover) Road of A Type Canal
CBA 0,70 x 0.60 x 2.50 (Pasangan 6 Across A Type Farm
Batukali) (Concrete Cover) Road of B Type Canal
CBB 0,70 x 0.60 x 1.50 {Pasangan 2 Across B Type Farm
Batukali} {Concrete Cover) Road of B Type Canal
CBC 0,70 x 0.60 x 1,00 (Pasangan 2 Across C Type Farm
Batukali) (Goncrete Cover) Road of B Type Canal
CCA  0.50 x 0.40 x 2,50 (Pasangan 6 Across A Type Farm
. Batukall) (Concrete Cover) Road of € Type Canal
CCB  0.50 x 0,40 x 1,50 (Pasangan 24 Across B Type Farm
Batukali) {Concrete Cover) Road of G Type Canal
CCC 0,50 x 0.40 x !.00 (Pasangan &8 Across C Type Farm
Batukali) (Concrete Cover) Road of C Type Canal
CCD 1.20 x 0,60 x 5.60 (Pasangan 1 Across D Type Farm
Batukali) (Concrete Cover) Road of C Type Canal
CCE 1,20 x 0.60 x 8,60 (Pasangan 1 Across E Type Farm
Batukali) {Concrete Cover) Road of C Type Canal
TOTAL 54
Diversion Works
Type Size Q'ty Remark
B H
WA 1,00 x 0.55 {(Pasangan 6 Attached to A-Type
Batukali) ~ Canal
WB 0.60 x 0,55 (Pasangan 7 Attached to B-Type
Batukali) Canal
wC 0.40 x 0,35 (Pasangan 28 Attached to C-Type
Batukali} Canal
TOTAL 41
Culvert for Drainage
Type Size Q'ty Remark
D-C-1 600 ¢ x 5,00 % (Corrugate 1
" Pipe)
D-C-2 600 ¢ x 5.00 % {Corrugate 1
Pipe)
D-C-3 800 ¢ x 8.00  {Corrugate 1

Pipe}
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CHAPTER 5 SMALL DEMONSTRATION FARM

5-1 Purpose and Plan of Investigation

The purpose will be to provide a model farm for farm lands and lands
to be developed in the future to execute the rational development of
rice culture technics.

Namely, by implementation of land improvement work, the rationali-
zation of irrigation and drainage, reduction of labour and increased
farm production will be promoted, and with improvement of upland
crops in dry season, development of the productivity of lands, the
rationalization of currency system, the introduction of new technics
and training of farmers organization will be prometed, Therefore,
in the land consolidation, the investigation and consideration were
comprehensively carried out to conform with the following matters
under such back ground.

As various values in planning and designing haven't been detailed due
to the term of survey of the mission being limitted, it will be desired
to make measuring and analyzing by expects hereinafter,

1., Demonstration farm will be essential as standard of industriali-
zation for adjacent areas to conform with social, natural and various
technical conditions of the areas,

2, In regards to land readjustment, some improvement:of the pre-
sent management process concerning man and animal power {in the
scope of tiller at present); and to improve the practical conditions
such as form and area of plots, land possession, distribution of
arable lands, the improvement of productivity has been anticipated
by the extention, rearrangement and grouping of plots.

3. Concerning farm roads, investigation and consideration have

been made on necessity of the improvement of various functions such
as arrangement, density, width, height of road function, access struc~
tures to traffic conditions (including farming operation) based on form
of villages or farming system as improvement of plots.

4, Concerning irrigation and drainage, main canals will be control-
led under D, P,U, Comprehensive management is required in con-
nection with its improvement scheme and a special consideration has
been paid on quality of the function of irrigation and drainage, spe-
cially on the function of water distribution, water diversion and pro-
per arrangement ot canal lines,

5. Various plans of land improvement work has been determined
also to consider the improvement of soil layers, preservation of
farm lands and other infrastructures.

5-2 Present Condition

This design area will include Kabupatan Trimurdjo, a nine other
Katjamatan in Lampung province, and Kabupatan Lampung, Tengah.
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Lampung province is situated in about 2 % of the area of Indonesia
and also contains 2 % of the total population of Indonesia., The popu-
lation of Kabupdtan L, T. is 959,220 as of 1970, recently this area
experienced a population increase of 8.5 %.

In the promotion of the development of outer islands, this area is
extremely favoured in natural and various economical factors, How-
ever, the ultimate population policy and the core of BIMAS, which is
mainly promoted by the Government, will be development and improvement
in this area. Realization of this goal is an urgent problem.

Therefore, small demonstration farms will be installed at 40 separate
locations in this area. An investigation has been performed to con-
solidate 7 areas of land into two separate locations, one location con-
sists of 3 areas around Trimurdjo and the other consists of 4 areas
around Punggur quickly.

The objective area is located upstream comparatively and its intake
facility has been completed, being proposed area in the first year of
proposed project. Namely, Dam Argoguruh was constructed at Way
Sekampung in 1935 and those areas are that which the construction of
paddy fields has comparatively performed consequently to comply
with the completion of each turnout facility at Trimurdjo and KH
point downstream.

But it is considered that the discharge of water rescurce will be
extremely reduced in dry season (in the plan of water intake of head
work: A = 30.483 ha and Q = 26.09 m3/s at Punggur Utar, A = 22,00
ha Q = 32, 19 m3 at Sekempang, being A = 52,483 ha Q = 58.28 m3/in
total. As of the 8th of September 1972, the discharge of water re-
source is 12 m3/s in the total amount of intake water except some
partial leakage on the 8th of September 1972 being 8 m3/s on the 9th
of October) and the water demand will be considerably increased to

conform with developnzlent of KatJamatan SDF Objective
downstream area and im- No. No,
provement of Teriary canal.

Tri dj 4
So another counter plan of Pz;mulfr‘lo 3 ‘:
water resource will be 58
. Metro 5
needed. Also, the imple~ Peklonpan 4
mentation of the project Batnha.f‘i 5
on irrigation and water Sekamopun 3
management will be as Septih I;{arian 4
follows. Raman Utra 4
boli
The operation of sluice at ;:;:agali;go :
Mondor, Wokkor can not be
done as water gauges are TOTAL 40 7

short or have not been pro-
vided and gate flagh boards
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Gotong Rojong or

Classification D. P. U. Each Farmera
Control of Main Canal + Secondary Canal + Tertiary canal
Canal ' Branch ditches
(till approach
15m by D, P.U.)
Contro!l of Irrigation District Each Kabupatan
Water Supply Resort + Mondor + Wakker -+ P.M.D.
Pekerdjo » ili~ili

are rotten, the opération of this sluice is not easy. For example, no
gate in design has been provided at some places and even in the weir
operation, square timber for sluice gate has remained. Therefore,
in order to reduce the damage, circulating irrigation is excuted as a
temporary measure in Desa at the end.

Existing paddy fields belong to Latsole or Podosole system, most of
these consist of red brown soil. But gray white soil has penetrated
into some parts of the south area. Every substratum of subsoil under
arable lands is in solid condition {at over 40 in Penetrometer value
A =3.23 cm?), the effective soil layer is some 10 cm except partial
rawa paddy, being quite thin and contains little humus.

Concerning the average amount of rainfall for the period 1950-1967
{Metro observation EL +57 m}, 1,973 mm/year was served, Rain-
fall in the dry season will be light due to alternating east seasonal
wind, monthly rainfall will be 5-6 days, It seems that every 6 to 7
years a drought occurs during the dry season at this time the cas-
sava plant becomes withered and loose their drought resistance.

Farmers of this area mostly consist of immigrants from Java except
for a number of Lampung people. Immigration to this area was
started about 1930 but was not prosperous to this area until after
independance. As a result, the government adopted a policy of de-
veloping promising areas and encouraged immigration to control
problems such as drought, flood, wild mice, and noxicous insects.

Ordinally, in case of immigration, its allocation will be 20 ha in total
of 1.0 ha of paddy fields, 0.5 ha of uplands, 0.25 ha for permanent
cropping and 0,25 ha for building lots. The mean scale of obstraction
will be 1,65 ha in total of allocating 1.2 ha of paddy fields, 0.2 ha of
uplands and 0.25 ha of building lots. Although field reclamation has
been promoted to accorde with extension of irrigation facilities in
recent years, past local customs coupled with an increasing popula-
tion is having an adverse affect on the farm reclamation program.
With each men generation farms are reduced in size as theyare
divided among new family members, Small farms in this area lack
proper farm management technics and equipment, relying almost
entirely on ancient farm instruments such as Ani Ani (pinching heads),
Todjok (soil scraper) and tugol (seeding hole stick), etc. Only 30-

40 % of puddling and cultivation are carried out by the use of cattle.
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technics to such land conditions, with an ultimate plan to extend
arable land into the Alang~Alang plain,

Outline of Small Demonstration Farm

8.D.F. (Paddy Fielid) Another District
No. of
Katjamatan Desa Farmhouse Cadaster Actual Survey Upland
Concerned Paddy p_an
No. of Area No. of Area Ordinary
Fields Fields
ha ha ha
Trimurdjo Limonlienawa 8 54 3.125 90 4,115 6.165 -
Tempuran 5 39 3.140 52 3.470 5.420 -
Purwoadi 7 33 3.725 36 5.583 7.725 0.525
Purwodadi 4 59 3.150 58 2.429 7.200 0.800
Punggur Sumberredjo 7 51 3.125 57 2.984 1,375 2.000
Ngestirapaju 7 35 3.080 38 2.737 2,245 1,000
Astomhlio 7 41 3.000 42 2,737 1.750 -
Total 45 312 22.345 373 24,055 31.880 4,325
Average
{per Hours) 6.63 0.497 8.29 0.535 0.708 0.096
(per
field) 0.065

Notice: See Figure 5-2.

Concerning transplantation of rice seedling, normal planting methods
Most farmers adopt careful farming technics such as

will prevail.

spacing in the row is quite close and depth of root is 6-7 cm.

They

hope the paddy field will be pooled as soon as possible in order to
prevent noxious insects from appearing.

The condition of arable lands has comperatively been possessed in
grouping, being such a small area as less ga/plot due to these having
been reclaimed in case of utilizing a small amount of natural and sur-
plus water., Lack of farm roads and improper utilization of farm
borders as roads are caused for low production (2 TON /ha).

Accordingly, it is necessary to promote the consclidation of land

foundation to improve irrigation facilities, not only to expect an in-
crease in production but 2150 to introduce modern new agricultural
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5.3 Guidance of Land Consolidation

Eventhough proposed small demonstration farm which have compara-
tively affluent irrigation water, excluding Simbarwaringun, Purwoadi,
only 20-30 % of paddy fields were planted in the dry season of 1972,

It will be necessary to expect effective management of investment not
only to introduce upland cops such as maize, cassava, soybean and
peanut but also to consider high utility of lands, Concerning irriga-
tion facilities and structure of farm road (for instance, the height or
road surface), it is necessary to divide into permanent and temporary
structure in accordance with the demand, the condition and frequency
of use. It will also be necessary to consider the effectiveness of in-
vestment.

In regards to the plot and form of arable lands, the implementation
will as much as possible respect the existing facilities and habitual
water use to agree with the topography and gradient as may be re-
quired, but it will be essential to reduce the amount of soil as much
as possible and not to consolidate areas uniformly. The present
arable area consists of small plots of less than 1 ha each as stated
before and.the possessed plots consist of 10 or less plots. Rational
water management is needed to extend and to improve farm areas to
group and reduce farm labor, and improve irrigation facilities.

Concerning farm roads, lateral class, it has been comperatively
rearranged but main farm roads almost haven't been rearranged.
Therefore, farm roads will be necessary to install along the short side
of paddy block in each farm plot.

Important points of the result of investigation and consideration of
each place will be summarized as follows,

£ . .
Name of Place ltems o Guidance and Summary of Rearrangement
Rearrangement

Limanbenawi Paddy Block The direction of long side of plots will
be from north east to south east, (gen-
erally the central part in present situa-~
‘tion has been generally in this direc-
tion), and the short side will be some
20m at generous slope zone, being 10 m
at north side and along Tertiary canal at
south side, This is unavoidable due to
topography gradient.

Drainage Canal Omne line of drainage canal will be instal-
led in the direction from south east to
north east at the central region of this
area so as to be able to control sub-
merging and drainage treatment in the
area. In this case, it will be necessary
to investigate in detail on various hy-
draulic functions as catchment area,
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amount of collecting water, crossing
structure of roads (the surface of road
base has been lowered}, canal bottom,
water level at the upstream and drawing
feasibility of connection with the end of
downstream. )

Road The existing road located in the west of
the area (above and less 5 m in width)
‘will be adopted as main line, lateral
roads being provided along drainage
canal. Farming works will become easy
to construct a farm road in the direction
from north east to south east to cross at
the near middle point,

Irrigation Water Water intakes will be provided at 6 loca-
tions in total, 3 locations of both sides
of Tertiary canal, Continuous irriga-
tion will be adopted.

Structure Dimensions of the 2 conduits that cross
the main road are 0.6 m in bottom width
and 0.55 m in height., However, in case
of the reconstruction in the future due to
considerable amount of sedimentation at
the canal bottom, its structure will be
needed to keep the velocity of flow re-
quired (including survey of the position),

or to have the possibility of silt removal.

Tempuran Paddy Concerning arable area of the south east
Block part, which occupies most of the area,

the establishment of farm plots will be
made at right angles to Djalan Raja re
Metro and at a high place along Saluran,
the paddy block will parallel to the Teriary
canal and the block will become large in
size. In this case, as the gradient be-
tween both areas is somewhat steep, it
is necessary to adjust at the short side
of paddy blocks along the tertiary canal
50 as not to become different in the
height of fall.

Irrigation There is a fall of 10-20 cm between

Water canal bottom and arable lands west of
the site. Conceming the water level,
complete water intake is easy, cormplete
inataliation of the intake will be neces-
sary at the lowest point of the south east
parts of the area and at two places of the
tertiary canal in the west direction.
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Purwoadi

Purwodadi

- Road

Arable
Liand

Roé.d

Structure

-Paddy
Block

Road

Irrigation
Canal

This area is cut by 2 lines of tertiary
canals at south and east sides. One line
of farm road will be necessary to con-
struct from Djalan Desa to the borders
of both farm plots at the low part in south
direction and high part in north direction,

The area will be expected high produc-
tivity and intensive agricultural manage-
ment at an early stage following the in-
troduction of fertilizing and agronomical

‘technics due to the topographical condi-

tion is favoured through constant im-
provement. In the connection with small
irrigation canal which is running through
the center of this area to the east west,
paddy blocks will be established at right
angles to the irrigation canal, .

It is necessary to install one line of
lateral road in an east west direction
along the existing canal to make Kantor
Lurah as the starting point.

Although the intake of water diversion
weir was designed to be made of logs,
etc., at turnout from tertiary canal in
east direction of the area, the construc-
tion of water diversion weir will be made
from Pasangan from the viewpoint of the
operation, maintenance, and distribu-
tion of water.

The operation ration of cultivations will
be reduced to provide the long side of
paddy blocks along Djalan Desa in south
direction of the area, But as there is a
gradient even in the direction of design
long side of this area, it is profitable
that its fall will be settled to 20-30 cm
and the short canals, it is desirable to
make a comparison to the habitual water
use and the gradient of topography of
connecting lands,

One line of farm road will be constructed
in a east-west direction from the main
road along Pungur Utara and along the
existing canal. In this case, it is neces-
sary to make a comparison with the line
running up to the north along the east
direction of the area from Djalan Desa,

The field surface of farm plots in the

south direction of tertiary canal is high
at about 10-20 cm from canal bottom,
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Sumberredjo

Ngestirahaju

A stomhljo

Structure

Paddy
Block

A rable
Block

Road

Irrigation

Paddy
Block

Structure

Due to this, easy water intake can not
‘be constructed side will be provided till
alternation of gradient along Rawa,

Also paddy blocks along Rawa will be
obliged to settle smal}l plot allocation

to respect the present plot allocation not
to conform to the topography.

The installation of entering roads will be
needed at 3 locations to cross the ex-
isting canal by the use of simple conduits
after improvement of entering roads
along the border of both paddy blocks.

The long side of paddy blocks will be
provided to cross the tertiary canal ata
right angle where water intake has been
directly made from B, P, U. 15,
Concerning blocks in west direction of
opposite the farm plot, accordingly it
will be necessary to construct 2 simple
water intake at the head part of the area,

Paddy block ownership will basically
conform to the present system. It is
desirable that regarding Mr. Sahiti and
Mr. Bissis' possession, their land con-
solidation will be made from two blocks
each in total and for Mr. Djarto and

Mr, Suarno's, the short side of blocks
will be at least above 20 cm to exclude
borders. Repgarding Mr. Amat Danuris
in the south east section of the plot, such
comprehensive improvements as 2 paddy
blocks will be desirable.

Farming operations will be made easy
after installation of farm roads on every
other farm border,

It will be rational to install irrigation
canal to alter irrigation water at the
borders of Mr. Djantoc and Mr. Suarnos'.

It is necessary to extend plots to estab-
lish the long side of the paddy block to
cross in a right angle to the present
Djalan Desa. Therefore, the long side
will become block border at 100 m and
the water intake will be freely settled
for each paddy block,

Entering roads will be constructed at two
locations in the north and three locations
in the south of farm plots.
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CHAPTER 6 CONSTRUCTION PROGRAM

6-1 Construction Program
6-1-1 Construction Program of Facilities of Water Source
1. Outline

a. Farms of 5 ha and uplands of 10 ha will be constructed for test
as well as training and exhibition on the east plateau in this area,
Judging from discharge and .annual. rainfall in the proposed water
source site, irrigation water will be in short supply during a portion
of rainy season and dry season. So, in order to ensure the water
required (Total reservoir capacity 210,000 m ) low paddy fields
will be used as a reservoir . Irrigation water will be supplied to the
farms on the plateau by pump from the reservoir.

b. Concerning the scale of dam, the length of the dam'is long, but
the height is extremely low. Main works will be composed of the
excavation for dam materials at the borrow pit, the embankment of
the dam, the excavation of the spillway site and the masonry of
Pasangan Batukali. The construction program of each work is as.
follows. '

2. Order of Execution

Starting with the construction of a road leading to the work and then
proceeding on to the completion of dam construction, all work will
be carried out in an orderly marner, :

(1) Vehicles will be allowed to pass the dam basin freely by making
a road from the present connection road in the basin. 11 ton buildozexr
will be used for this work.

(2) After the completion of work of (1), an open canal, which runs
at the left edge of low paddy field in the dam basin, will be utilized
as a temporary diversion channel, and this canal will be excavated
by man power, and the cross section will be enlarged.

(3) Surface soil removal will be carried out by diverting from 11 ton
bulldozer for temporary road works in parallel with the works of (2).

~ After the completion of this work, the excavation of spillway site
will be performed by using the bulldozer. Concerning the spillway,
the construction of bridge abutment made of Pasangan will begin
immediately, The trench excavation will be started with a backhoe-
shovel (0.35 m3) in the dam basin area when surface soil removal is
completed.

(4) The 11 ton bulldozer which completed the surface soil removal
and the excavation of spillway site will be transfered to the borrow-
pit on the right bank of the reservoir basin, being used for cutting
trees and stumping.
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(5) After the completion on works of (4), the excavation of embank-
ment material and temporary deposit of soil will be performed with
the same bulldozer, '

When there is the possibility that the moisture ration of the embank-
ment material will become high due to rain, suitable treatment of
drainage such as providing trenches will be needed,

(6) After completion of the bridge abutment of the spillway, masonry
of Pasangan Batukali will be performed at the overflow section and
floodway. '

(7) After the bridge abutment will be cured for 28 days, the em-
bankment will be implemented by carrying the earth of the borrow pit
along the center-line of proposed embankment in accordance with
specification.

(8) The dam creat will be paved by asphalt with thickness in 8 cm,
width in 6 m and length in 124 m so that the dam crest will be utilized
as a connection road after completing the embankment.

3. Execution of Each Work

Each work will be proceeded as stated in (2) Order of Execution, In this
paragraph, the construction machine and disposal of soil will be sta-
ted definetly.

(1) Construction of Temporary Boad

The embankment of temporary road will be carried out by using
11 ton bulldozer so that the vehicles can pass freely in the dam
basin from the present connection road. After removing the
border of the low paddy field on the right bank in the dam basin,
this soil will be applied to the embankment.

{2) Temporary Drainage Canal

An old connection road will be used as a cofferdam and existing
canal will be used as a temporary canal so that drainage during
construction period will not be obstructed,

After excavating the existing canal by manpower, it will be ar-
ranged in shape, and the necessary section of temporary drainage
canal will be provided,

(3) Surface Soil Removal and Excavatio of Spillway Site

The work will be performed with 11 ton bulldozer and removed
humus soil will be abandoned to the place where it will not dis-
turb the work, ‘

Excavated earth of the spillway site will be temporarily deposited

in the dam basin of the downstream dam body, being applied for
embankment of the dam. '
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(4) Trench Excavation

Trench will be excavated with 0. 35 m3 backhoe-shovel and the
excavated earth will be temporarily deposited in the dam basin

of downstream dam body, being applied to the embankment of
the dam.

(5) Excavation of Borrow-Pit

Excavation will be made with 11 ton bulldozer and the excavated
earth will be deposited temporarily in the dam basin, being
prepared for embankment.

(6) Disposal of Old Bank (Existing Connection Road)

Old bank will be used as a cofferdam, Concerning the old bank
in the design line of new dam, the surface soil removal will be
carried out.

After that, compaction required for the dam body will be made,
and old bank will be used as a part of the dam body. However,
the execution should be done so as to unite the new enbankment and
old bank in a body,

{7) Embankment

Excavated soil from the borrow-pit and spillway site will be used
as embankment materials, 11 ton bulldozer will be employed for
compaction and compression. 80 kg rammer will be used at
around the bridge abutment of spillway and old embankment sec-
tion. In this case, an attention should be paid to construction so
that the embankment part may not separate easily, After the
work proceeds till the elevation of new embankment will be nearly
the same as the elevation of cofferdam, the temporary drainage
will be changed to drainage by using the existin§ pump of 1 set
and new type pump of 2 sets (total capacity 3 m”/min), which
have been installed on the left bank of the dam basin, After that,
the embankment of the temporary drainage section will be started
and the embankment of the whole dam body will be advanced,

(8) Transport of Embankment Material

Embankment materials, which are excavated and temporarily
deposited with 11 ton bulldozer at the borrow-pit, will be loaded
with 0.4 m?3 tractor-shovel and transported to the proposed site
of the embankment with 4 ton dump truck (average hauling distance
70 m).

(9) Pasangan Batukali

Pasangan Batukali, which is used at the bridge abutment, ;over-
flow weir section and floodway of the spillway, is Indonesian
special masonry. These materials will be transported to each
execution place, its mixing and placing being carried out by
manpower.
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(10) Mold

The mold will be used at placing place of Pasangan Batukali,.
and materials which can be obtained in the place will be used '
after prefabrication at the appeinted place.
(11) Asphalt Pavement

After the completion of embankment, dam crest will be i:aved

with asphalt in 124. 00 m of length, 6.00 m of width and 0.08 m
of depth.

S‘cheduling

onstruction machines necessary for various works as stated above
be bulldozer, backhoe, tractor-shovel, etec. The required

number and workable days will be estimated as follows to examine
the amount of works and work efficiency of machines so that these
construction machines may be smoothly and effectively used,

(1) Construction Period

The work which workable day per month will be 25 days will be
implemented for 6 months of the dry season from May to October.

Mean daily earthwork = total earthwork/25 day x 6 month
Daily maximum earthwork = mean daily earthwork x 1,2

(2) Amount of Work and Execution Efficiency of Construction
Machinery and Required Number

Amount of Work and Execution Efficiency of Construction
Machine and Required Number

Mean Daily Work Work

Structure Work Quantity Daily Maximum Efficiency Efficiency Number Kind of
Earthwork Earthwork per Hour per Day Required Machine
Surface 3 3 11 ton
Soil 740m 59,22m 71.06m3  53,33m3/ 266m3/ 1 Bull-
Removal hr day dozer
Trench 0. 35m3
Dam Body Excava- 645 51,58 61.89 16.9 84.5 1 Backhoe
tion shovel
Embank- ' 11 ton
ment 52.5 41,99 50.39 47.9 239.4 1 Bull.
B Surface .
OFTOWT  soil 600 59,22 71.06 53.3 266 1 n
Pit .
Disposal
Excava- 6600 43,12 -51.75 18.3 91.7 1 "
tion
Spillway ~ DXC2VET 1080 43,12 51.75 18,3 91.7 1 "
tion
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Surface Soil Removal

il ton bulldozer : _ :
Daily work hour -5 hours :

Daily work efficiency 53.3 m3/ha x 5 = 266 m3/ha
71.06

Required number 266.00 & 1

Trench Excavation

0.353 backhoe

Daily work hour 5.0 hours

Daily work efficiency 16.9 m3/ha x 5.0 = 84.5 m3/day

Required number —gi 29 =1

Embankment

11 ton bulldozer Excavation transport of earth

Daily work hour 5 hours

Daily work efficiency 53.3 m3/ha x 5 x 0.9 = 239.4
m3/day
50.39 _

Required number Zgg—z =1

Excavation

1i ton bulldorzer

Daily work hour 5 hours

Daily work efficiency 18.33 m3/hr x 5 = 91.7 m3 /day

Required number —"-—-gi ;5 =1

{(3) Work Days of Each Conatruction Machine

Amount
Conatruction Kind of A;mmm. of Wark b
Machine ind of Work of Work per day ay Remark
11 ton Preparatory 200 m} 266,0m? 1
Bulldozer Work
1 Dam Body HMom®  266.0m3 3
Surface Soil
Disposal
Spillway 1,080 m3 91,7 12
Excavation
Qld Levee 54 266.0 1 Ol |evee
Pirponal Surface
Seil dis=
posal 180
mux0.3m
= 54 m?
Borrows=Pit 600 266.0 3
Surface Soll
Disposal
Borrow-Pit 6,600 9.7 72
Excavation
Dam Body 5,250 145,5 EL]
Embankment .
0.4 m? Borrow-Pit 6,600 16,0 57
Tractor Loading
—Shove]
4 ton Franaport &, 600 86,4 77
Dump
2
0,35 m? Dam Body 648 84,5 8
Backhoe Trench

Excavation
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6-1-2 Construction Program of Pilot Farm and Facility Buildings:

The pilot farm reclamation will start at the same time as dam
work. The paddy field reciamation of 5 ha will be carried out
by using bulldozer due to the volume of earthwork in ground
leveling being considerably large as 10, 500 m3. The farm road
work will be completed to bury water pipes after completion of
the paddy field reclamation. The construction execution will be
finished in all in the second year and will be managed with the
cropping of the third year, Regarding the construction of facil-
ity buildings, these will be constructed to divide the term into
5 in accordance with the necessity from the first year to the
fifth year.

6-1-3 Construction Program of Large Demonstration Farm

The construction will be carried out in May-October of dry
season in order to minimize the reduction of agricultural pro-
ducts, to increase efficiency of work and to reduce the construc-
tion cost. About 85, 600 m? of the soil will be treated in the
ground leveling work and the embankment of the road. But it is
not economical to carry out these works for 6 months because
many labour and construction machine will be neceded. There-
fore, 60 ha of the north east part at the D, P, U. 10 turnout will
be constructed in the third year and 30 ha of the remainder in
the fourth year.

Scheme of Execution

(1) Construction Period

Workable days per month will be 25 day and 7 months in the
year (from May to October in the dry season).

Mean daily earthwork = total amount/25 days

Daily maximum earthwork = mean daily earthwork x 1.2

2. 3 of the amount of work will be executed in the third year and
the 1/3 remaining in the fourth year.

(2) Amount of work and number requirement of main machines

( ) shows the total amount of works.
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Daily Working Working No. Kind
Item Amount Mean Daily Maximum Capacity Capacity Re- of
Earthwork Earthwork Per Hour Per Day quired Machine
Main 1,900m3 10, 8m3 13.0m>  75.8m3/hr 37.9m3 .~ 1  1lten
Road (2,850} r - : /day ‘ \ Bull.
Lateral 3,709 21.2 25.4 H " 1 "
Road (5,563)
Farm 1,807 10,3 12,4 " B 1 g
Road (2,710)
Land 49, 345 282.0 338.0 H " 1 "
Leveling (7,017)
Lateral Road: 14 ton Bulldozer daily working hour 5.0 hr
Working capacity per day = 75.8 x 5,0 = 379
m3/day .
Number requirement n 37'9 = number 1
Land Leveling: 14 ton Bulldozer daily working hour 5,0 hr
Working capacity per day = 75,8 x 5.0 = 379
m3/day 338
Number requirement n 5o =1.0
379
(3) Calculation of Working Hour per Number
Working day per number = Amount hr/number X number
Working Capacity )
Tota)] Capacity per Hour Working Working Day
Kind of Works Item Amount Working Numb Total Hr/Number Hour Required
Capacity/Hr %" Capacity/Hr
Connecting Excavation 1,900 75.8 m3/hr 1 75, Bm3/hr 25hr/Number 50 hr 5.0 day
Road & Push (2,850} (37) (7.5)
Soil
Lateral " 3,709 n 1 " 45 " 10.0
Farm Road {5,563) (74) (14.7)
" 49, 345 “ , 650 " 130
Land Leveling (74, 017) 1 ' (076) {195.3)
L l' 807 1} " 23 1 5.0
Farm Land (2,710) ! {35) (7.1)
TOTAL ‘ 150,0
{224. 6)
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6-2

Specifications
6-2-1 Working Specifications

1. Type of Works: Scope of Works .... These specifications
provide general conditions for the execution of the following works,

a, Dam Body
b. Spillway
c. Access Road

2. Excavation: Clearance and Surface Soil Removal

a. For the removal of surface soil and corrosive gsubstances as
weed, wood scraps, stumps, roots, etc. and organic matters
shall be removed completely. ‘

b. The removed surface soil, the corrosive substances and the
organic matters shall be disposed of by means approved by the
supervisor. Filling excavation or borrowing shall be started
after the inspection and approval of the supervisor.

¢. These works are to be executed with the use of 11 ton bul-~
ldozer,

Excavation at the Borrow-Pit and the Spillway

a, Excavation shall be finished to the required side slope with
11 ton bulldozer comforming to the standard cross sectional
drawing. (Required side slope = 1:1.0)

b. Where the removal of exposed stumps or rocks is difficult
or unappropriate for management reason, appropriate steps
must be taken under the direction of the supervisor,

c. When encounted with unexpected inferior soils, buried
materials or wood, they must be disposed of as ordered by the

supervisor.

Excavation Trench

a, This work is to be done by 0.5 m3 Backhoe shovel.,

b. The excavated earth is to be kept in the reservoir basing
of Damdownstream site for future use as banking material.

Qld Levee Treatment

a, Old levee is to be executed surface soil removing with the
use of 11 ton bulldozer.

b, After surface soil removal at old levee is finished, com-
paction of old levee is to be done in 5 times of passage of 2 ton Rolley.
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Embankment -

a, All the obstructions of embankment bed shall be cleared
prior to the commencement of the works,

b, When there is spring water or impounded water in embank-
ment bed or when embankment has to be provided on soft founda-
tions or foundations of high groundwater level, effort shall be
made to dry the embankment bed through such means as drainage
or replacements of soil.

c. Materials for embankment at borrow-pit and spillway must
be used priority to ones in reservoir basin,

d, Banking layer thickness and compaction density will be as
follows;

The banking layer thickness will be less than 20 cm when com-
paction is provided by machineries or rollers, and less than
10 em when compaction is provided by rammer or other light
weight compaction equipments. The standard compaction den-
city will be obtained after about five passages of 2 ton roller,

e. Excavation of embankment materials and embankment layer
work will be done in such a manner as to provide sufficient
mixture to obtain optimum compaction and stability when ma-
terials are compacted.

Stone Masonry

Materials

a. Stone materials will be of uniform quality and with hardness,
and be free from weathering and defects such as cracks, etc,

b, Shapes of boulders and quary stones will not be flat or such
that is not suitable for masonry works, The boulder will be of
the natural shape with diameters of 10-30 cm crosswise and
15-40 cm lengthwise,

Miscellaneous stones have the same finish as the boulders
mentioned above,

c. Mixing of concrete and materials used for Pagangan Batukali
will be as per Indonesian Standard,

Works

a. The foundation for direct laying of rubbles (including
Pasangan Batukali) will be thoroughly compacted and will be
finished at right angle to the masonry surface,

b. Bulders, rubbles and miscellaneocus crushed stones used

for masonry except for Pasangan Batukali will not be less than
15 cm in diameter,
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c. Pasangan Batukali to be used will have a diameter of over
10 cm crosswise and the surface of masonry will be finished
uniform with the use of miscellanecus crushed stones,

d. Pasangan Batukali used at the place in contact with water
(for example; Spillway, Abutment of the bridge, etc.) will be
filled with concrete or mortar at least 3 cm above the surface.

e. Though the laying method and the corsswise diameter of
Pasangan Batukali are not specified, the diameter will not be
less than 10 cm.

f. Pasangan Batukali and stones used for wet masonry will be
clean and free from mud, dust, etc. Such foreign matters will

be cleaned thoroughly with water,

g. Pasangan Batukali will be provided with levee concrete of
more than 5 cm even when not specified,

Apphalt Paving on Access Road

a. After embankment is all finished, dam crest is to be.used
as an access road,

b. It is necessary to pave with asphalt on access road.

Length of asphalt paving = 124 m

Wide of asphalt paving 6 m

Thickness of asphalt paving = 8 ¢m

6.2,2 Machine Specifications

i1 D60A - Bulldozer

a, Type Crawler

b, Engine Type Water-cooled, 4-cycle,

Overhead valve, direct-
injection type diesel

c., Starting Method By electric starting motor
d. Flywheel Horsepower 140 hp/1600 rpm
e, Max, Draw Bar Pull 15620 kg

f. Angledozer Equipment

Operating Weight 15250 kg
Overall Length 5305 mm
Overall Width 3970 mm
Overall Height 3015 mm
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a,

Ground Pressure

Blade Equipment

Type

Length

Height

Max. Lift Above Ground
Max. Drop Below-Ground

D50A - Bulldozer

Type

Engine Type

Starting Method
Flywheel Horsepower
Max, Draw Bar Pull
Angleﬂozer Equipment
Operating weight
Overall Length
Overall Width
Owverall Height
Ground Pressure
Blade Equipment
Control Type

Blade Length

Blade Height

Max. Lift above Ground
Max., Drop Below Ground

D30S - Dozer Shovel.

Type

Engine Type

Starting Method

Flywheel Horsewheel

—126-

0. 62 kg/cm?

Angling and titlting blade,
hydraulically controlled

3970 mm
1050 mm
1110 mm
520 mm

Crawler

Water-cooled, 4-cycle,
overhead valve, pre-com-
bustion chamber type
diesel

By electric starting motor
90 hp/1750 rpm

10340 kg

11000 kg
4700 mm
3350 mm
2690 mm

0. 66 kg/cm?

Hydraulic
3350 mm
855 mm
1050 mm
380 mm

Crawler

Water-cooled, 4-cycle,
overhead valve, direct-
injection type diesel

By electric starting motor

55 hp/2000 rpm



Max. Draw Sar Pull
Operating Weight
Overall Length
Overall Width
Overall Height

Ground Pressure

Bucket Capacity
Max, Loading Capacity

Max, Tilt-Back Angle, at

Ground

Max. Dumping Angle,
Fully Raised

6170 kg

6800 kg
4385 mm
1685 mm
2570 mm
0.55 kg/cm?

0.80 m3
1600 kg

40°

50°

Backhoe (as a attachment of Dozer-Shovel)

Angle of Swing
Range of Offset
Bucket Capacity
Digging Width

Digging Depth

4 ton Dump-Truck
Max. Loading Capacity
Right-side Handle

Speed

Engine

Starting Method

Front-wheel
Back-wheel

Hydraulic Control
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95°
560 mm
0.2 m3

580 mm

-3150 mm

4000 kg

Forward
Backward

Water-cooling diesel engine

Battery System or electric
starting motor

2
4

5 stages
1 stage

Packing System



Tamper

Weight

Percussion Number
Impact Stroke
Impact Plate

Horsepower

Concrete Mixer

Capacity

Drum Revolution Number
Drum Dimension

With Gasoline Engine
Engine Horsepower

Concrete Vibrator
Type

Bar Diameter
Generator
Horsepower
Vibrator Frequency
Vibrator Amplitude

Vibrator Length

Tool for Disjointing

Portable Pump
Type

Diameter

Total Head

Engine Horsepower

Note: :
and easy to transport,
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80 kg
550-700 times/min
30-60 mm

330 x 330 mm

3 ps 1600 rpm
0.09 m3

25 times

Bore 700 mm
Inlet 450 mm
3.0 PS5

Vibration system
27T mm

Gasoline Engine
4.0 ps

8000 VPM

10 mm
360 mm

Gasoline Engine
70 mm
5,00 m

3.0 ps

It is important that pump and engine is unit structure



f. Notes of Attached Hose
(1) It is necessary that hose consist of either synthetic
fibre rubber and vinyle or compound products, that pro-
ducts can make resistance to the pressure of above 1.0

kg/cmz.

(2) 1It's also necessary that the products are light in weight
and easy to handle,

(3) The size of it will be 50-80 mm.
(4) The length of a piece of hose will be about 20 m,
(5) Quantity of hose 60 m

g. Tool set

10 1. Pump Installation (for Paddy Irrigation)

1. Item of Pump

Type Horizontal shaft, single
' suction, two stages, cen-
trifugal pump

Suction Size 100 mm
Discharge Size 100 mm
Capacity . 0.9 m3/m
Total Head 18 m
Speed 1800 rpm
Efficiency 59 %
Engine Output 10 ps

Driving System Directly Driven by Engine

Quantity 2 nos,

QOperation System Field Independent Operation
2. Materials

Main materials of this pump shall be as follows:

a. Pump Casing Cast ivon (FC)

b, Impeller Bronze cast (BC)

c. Liner Ring Leaded Bronze (LBC)
d. Shaft Carbon steel (S 35C)
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3.

4.

Accessories for one pump

Structure

Casing

Impellier

Main Shait

Accessories

Foot Valve
Drain Cock
Foundation Bolts

-Flexible Coupling

Disassembling Tool

This pump shall be multistage, _
centrifugal pump. Rotary part shall
be detachable for inspection to remove
the suction cover of the from.

A vortex part, which the velocity head
of the water having been released from
the impeller is changed into the pre-
ssure head,is provided in the drum.
The inside of vortex part has a smooth
casting body to reduce the friction.

Impeller is monobloc casting. The
characteristic of the water quantity
and total head shall be downward
curve and safety driving will be able
to expect to the fluctuation of paral-
lel operation.

Main shaft will be well considered
on power transmission, critical
speed and deflection, making a high
accuracy work.

shall be as follows:

1 piece  Cock for air vant 1 piece
1 piece  Priming water funnel 1 set

1 set Companion flange 2 sheets
1 set Drain pipe for bearing 1 set
1 set Compound gauge 1 piece

II, Installation of Attachment Machine

Manual Sluice Valve for Discharge

Opening Size

Type
Material
Quantity

Check Valve
Opening Size

Type

Materials

100 mm
Manual Sluice valve (inner screw type)
Cast iron (FQC)

2 nos,

.

100 mm

Spring internal type rofid choking
check valve.

Cast iron {FC)

This valve is a check valve which
keeps self-closing power high by
spring and will have a high efficiency
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for reducing the rising of pressure
of water-hammer,

3. Piping of Suction and Discharge
These piping materials shall be used at suction and discharge

sides and shall be of SGP.

III. Operation System

1, Close Discharge Valve
2. Sufficient priming shall be conducted,
3. Drain Air Completely.
4. Engine Starting
5. Open Discharge Valve
IV. Engine for Driving Pump
1, Type 4 cycle horizontal Diesel Engine
2., Number 2 nos.
3. Continuous Rating 12 OPS/22000 rpm
4, Maximum Output 13.5 P5/2200 rpm
5, Starting System Manual operation
6. Accessory Fuel Tank 1 piece
Air Cleaner "
Sound Exhauster "
Fitting Volts 1 set
Maintenance Equipment
1 set
Fan Velt 1 piece
Pump Installation {for Field Irrigation)
Item of Pump
Type Horizontal shaft, single suction,

two stapges, centrifugal pump

Suction size 125 mm

Discharge size 125 mm

Capacity 1.32 m?%/m

Total Heal 55 m

Speed 1800 rpm

Efficiency 61 %

Engine Output 30 ps

Driving System Directly driven by engine
Quantity I nos,

Operation System

Field independent operation
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II.

Materials

Main materials of this pump shall be as follows:

a, Pump Casing
b, Impeller

c. Liner Ring
d. Shaft

e, Shaft Sleeve
Structure

Casing

Impeller

Main Shaft

Accessories

Cast iron (FC)
Bronze (BC)

Leaded bronze (LBC)
Carbon Steel {S835C)
Bronze (BC)

This pump shall be horizontal shaft,
multistage, centrifugal pump, con-
sisting of suction, intermediate and
discharge casings, and side suction,
top discharge. Guide Vane shall not
be used in the pump casing, .It shall
be keep a high efficiency at any
capacity.

Impeller is monobloc casting, The
characteristics of the water quantity
and total head shall be downward
curve and safety driving will be able
to expect to the fluctuation of parallel
operation.

Main shaft shall be well conaidered
on power, transmission, critical

gepeed and deflection, making a high
accuracy work,

Accessories for one pump shall be as follows:

Foot Valve

Drain Cock
Foundation Bolts
Flexible Coupling
Disassembling tool

I piece  Cock for air vent 1 piece
1 piece Pumping Water funnel 1 set

1l set Companion flange 2 sheets
1 set Drain pipe for bearing 1 set
1 set Compound gauge 1 piece

Installation of Attachment Machine

Manual Sluice Valve for Discharge

Opening Size
Type

Quality
Quantity

125 mm

Manual sluice valve
Cast iron (FC)

1 nos.
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Z. Check Valve
Opening Size 125 mm

Type ‘ Spring internal type, rofid choking
check valve

Materials Cast iron (FC)
This valve is a check valve which
keeps self closing power high by
spring and will have a high efficiency
for reducing the rising of pressure
of water hammer,

3. Piping of Suction and Discharge

These piping materials shall be used at suction and discharge sides
and shall be of SGP.

III. Operation System

. Close Discharge Valve,

Sufficient Priming shall be conducted.
Drain Air Completely,

Engine Starting.

Open Discharge Valve,

G W N -

IV, Engine for Driving Pump

i. Type 4 cycle vertical Diesel Engine

2. Continuous Rating 30 ps/1800 rpm

3. Starting System Electric motor 1 piece

4. Accessories Tachometer 1 piece
Pressure gauge for 1 piece

lubricating oil

Thermometer for 1 piece
lubricating oil

Thermometer for 1 piece
cooling water

Air Cleaner 1 piece
Fitting Volts 1 set
Radiator Cooling Fan 1 piece
Vatery Charger 1 set
Tools l set
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Chapter 7 Appendix



MEASUREMENT OF EVAPO TRANSPIRATION
' (BY EVAPORIMETER) :
(A) EVAPORIMETER: DEPTH 70 mm-

TEGINENENG -

EXTENSION CENTER

DIAMETER. 120mm

' POTENTIAL
DATE EVAPORTRANSPIRA TION
(mm)
SEPT 17 11
18 9
19 8
20 9
21 9
22 7
23 11
24 10
25 9
26 10
27 9
28 i9
29 12
30 10
OCT 11
12
8
10
11
9

S 00 =1 O U [

—

10
i1
13
11
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Tab 7-2
No. : st
Urat nama pemilik
1. ; Sulaiman Simin
2. : Parto Wirono
3. : Njono

4. : Djakimin

5. : Minto Sudarmo
6. ¢ Parto wirono
7. : Rabin

8. : Kartosemito
9. : Pirut

10. : Mbok reken
11. : Samiran

12, : Raban

13, ; Dulah Subarl
i4, : Karman
15, : Rahman

16. : Mukiman

17. : Baidi

18, : Ponidjo

19, : Dikin

20, : mbok Kartoredjo
21. : Wagimin

22, : Ansjori

23. : Suradi

24, : Samsudin
25, : Rusdi

26. : Tupan

27. : Kamidin

28, + Miswati

29, : Tarno

3o, : Panggih

31. : Sitar

32, : Samiran

33. : Kasanredjo
34, : Kartoredjo
35. : Dulah Muin
36, : Djoreno

37, : Djoreso

38. t:Susah

39, : Adbullah

40, ! Suradi

41. : Suradi

42, : Bustami

43. : Bustami

44, : Saimin

45, : Keni

46, : Saimin

47. t Karnen
48, : Kasmiri

49, 1 8Sitar

50. : Dulah Subari

.
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51.
52.
53.
54.
55,
56.
57.
58.
59.
60,
61,
62.
63.
b4,
65.
66.
67.
68.
69.
70.
T1.
T2,
73.
74.
75,
76.
7.
78,
79.
80.
8l.
ga.
83,
B4,
85,
86.
87.
88.
89.
90.
91.
92,
93.
94,
. 95.
96,
97.
98.
99.
100.
101,
102.
103,
104.
105.
106.

Nadenan

: Ponidjo

.
.

.

Samiran Rt

: Pawirodimedjo

: Kasno

Kastam
Sujut
Muzamman Ali

: Karijotiko
t: Muharto
t Burza

Zuhdi

: Kardido

Supardi
Dulah Subari

: Suwardi
+ Sukarno

Sarni
Pawiro

¢ Djaimin
: Tukiman

Djarimin
Djajus

: Djureni

Anwar

: Dul Djalal
: Adenan Zen
: Usup Alam
: Ramelan

: Salimi

Ramelan
Sjamsudin

: Sungkono

: Ramelan
+ Sirad
: Mudjahit
: Mursidi
t: Dawan

Sutarno
Ramelan
Mangun Parwito

: Hasan Manap

Abuhasan
Ibrahim
Supriono

:+ Sarwono

: H. Parid

t: Tarno
: Djuari

: Akad

;" Maidi

: Sppian

Dulah subari

+ Sulaiman Simin
: Maidi

: mbok Kunah
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107, : mbok Reken : " : 0,25 1 107

108. : Samiran : " : 0,25 : 108 :
109. : Partowirono : n ;0,25 .+ 109
110, : Kasanwijono : " : 0,25 : 110 ¢
111. ¢ Njono : " : 0,125 : 111
112. : Partowirono : " ¢ 0,125 : 112
113, t:Robin : ft : 0,25 : 113
114, : Kartosemito : " ¢ 0,25 1 114
115, : Suradi : " ¢ 0,25 115
116, ¢ Tupan : " i 0,25 : 116
117, t: Raban : " : 0,25 ¢ 117
118. : Suradi : " : 0,25 : 118 :
119. : Mintosudarmo : " 1 0.25 : 119
120. t: Ngadi : " : 0,25 : 120 :
121, : Ngadinan : " + 0,25 : 121
122, : mbok tuninah : " : 0,25 122
123, : Kasanredjo : " ;0,25 ;123 :
124. : Abdulah ' : " 0,25 124
125, : Susah : " : 0,25 125 ¢
126, : Djuari : " i 0,25 : 126 ;
127. : Kamidin : " ~: 0,25 + 127 ¢
128, :Keni , : Totokaton : 0,50 : 128 :
129, : Saimin : " : 0,25 : 129 ¢
130. : Panggih : " : 0,25 : 130
131, + Sitar : " : 0,25 : 131 :
132, : Dulah subari : " : 0,25 ;132
133, : Miswadi H " : 0,25 : 133
134, : Lapangan : " | : 134
135, : Likin : " 0,25 : 135
136. : Karmin : " : 0,25 : 136
137. + Pawiro : " ¢ 0,125 : 137
138, : Karnen : " : 0,50 :+ 138
139, : Darmawan A : " ¢ 1 : 139
140, : Darmawan B : " 01 : 140 ;
141, : Bakir : " ¢ 0,50 : 141 ¢
142. : Tarmidi : i : 0,50 ;142
143, : Busrowi : " : 0,375 : 143 ;
144, t Ngadi : " 0,25 1 144
145, : Djuari : " : 0,25 + 145 :
146. : Misri : " : 0,25 : 146 :
147, : Darkup. : " : 0,25 1 147
148, : Sopian : " : 0,25 : 148
149. : Pirut : " 1 0,25 : 149
150. : Somosuratin : " : 0,25 : 150 :
151. : Dulhalim : " : 0,50 : 151 ¢
152, : Paimin : " : 0,25 ¢ 152
153, : Setra : " : 0,25 : 153 :
154, : Tukiem : " + 0,25 : 154
155, : Redjo : " 0,25 : 155
156, : Dirno : " :+ 0,50 1 156
157. : Rebo : " : 0,25 : 157 ¢
158. : Sagi : " : 0,25 : 158 :
159, : Ardjo : " : 0,25 : 159
160, ¢ Situr : " : 0,25 : 160 :
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161, : Daiman : " i 0,25 161 :
162, : Saimin : n : 0,50 : 162 :
163, : Muhari : " i 0,25 1 163
164. : Paidjo : " : 0,25 : 164 :
165, : Atmo : U : 0,25 : 165 :
166, : Sikat : I : 0,50 : 166 :
167. : Sumpono : " ¢ 0,25 ¢ 167
168, : Sandari : " : 0,25 : 168 :
169. : Pardi : " : 0,25 : 169 :
170, : Usup : " : 0,25 : 170 ¢
171. : Darmi : " : 0,25 1 171
172, : Katidjo : " : 0,50 : 172
173, : Buhari : Totokaton | : 173
174. : Rusdi : " : 0,25 : 174
175.  : Sujut : " : 0,25 : 175 ¢
176, : Noerdin : " : 0,25 : 176 ¢
177. + Sak Dulah Pati : Metro 0,25 177
178, : Mudijat : Totokaton : 0,25 :+ 178 :
179. : Sudin H " 0,25 : 179 ¢
180. + Sahri : " + 0,50 : 180
181. : Karijopawiro : " : 0,25 : 181 :
Djumlah : 103 :

Metro, 3 Oktober 1972

Potugas Kasubdit Agraria Kab.
Lampung Tengah

ttd.

(ACH AR BASRI)

—-139-



LARGE DEMO FARM IN TOTOKATON
A TABULATION OF EARTH VOLUME CI J

BBy, - 0.500

Jab_7-3
KGRI Bl i
HoAU NO. NEiRIISU
i 2R
2 36
) as
4 43
El 30
6 45
7 27
] a1
9 2f
io0 30
11 3B
12 20
13 .27
14 25
15 40
.16 26
17 55
18 33
lg . .81
20 42
134 82
GokEl b4
LSS AT T¢I HORLSL
i 21
GnOnv] 21

(AR AT R S A

AREA
(1= )
11896,C0
13960,00
13927,00
23506,0U
20151430
14952 ,C0
12751,C0
2176%,Lu
9341,L0
2114,44C0
12977,C0

11994460

11046 ,00

19517 .00
11909,00

9644 ,00

11530,00

9736,4,C0
12687 ,CO
1416700
Ba6T 400

28arz2440u

= 0,9C0

AInIoh vetissnd

(%AETHVGLUME HITSUYODAORYQO EXCAV.
PINOY  GORINO) ¢ DORD SHIFQ, KETddn  DELKURAN ) - (D -i0)
eXcAvaTIon ERBARK) ¢ RoAD CANAL ~ BORDZR
3235, 2632, ~306, 0, 0, ~32, 7o¢4 ry
4181, 3257, =552, 0. 0: - =1G6, 12239 ,00
3ae2, 2970, ~558, 0, 0. =43, 8262 ,00
7339,  57%u, -979, 0. 0. =278, 28265 ,0y
6064 . 4432, ~-1047, 0. G. -299, £4174.nu
5763, . 4544, =737, 0, 0, ~104, 14507 ,00
3606, 25%6, =725, 0, a. -19, 12116 ,00
6793, 4825,  -610, 0, g. -132%, 9221 ,00
2657, 2055,  ~-4C1, 0, . 0, 7211 .00
3355, 2771, <262, o, o, 0, 7042,00
4011, 3374, -483, G, Q. =27, 13539,00
2674, 2194, =233, . .. G D+ eB, 6362,00
3106, 2305, =542, 0, . 0, .. =7, 619,00
5413, 4274, =675, . 0,. .0y £261, 6317,00
3358, 2489, 694, Q. 0. 13, 12630,00
2832, 2313,  -23d, . _. 0, .O0¢. _ 0, 4304 ,00
4131, 3244, ~525, 0, .0 ... 745, "06926,.00
3013, 2241, 529, 0, 0, -122, 1143%,0u
L8216, 2674, -283, . 0,. 0, . Db _ 6311,00
4274, 3223, ~6R6, 0O, 0 0, $2106,00
2747, 1548, =543, 0, o, 0, 13358, 00
BSE11, 65621, ~i1594, c. . 0, ~-2789, 218435, 00
A_TABULATION OF EARTH-VCLUME Ca)
AT S TwY
BMORIM ]
oK Y U HITSEUWYADOH YO
RIEIDG HORTWDY ¢ D00 SULFQ KETitAx DENAUAAN ) (7 =10}
85611, 65671, ~11594, 0, 0. =-2709, 215433
85641, 65621, +115%4, 0. 0, «2769, 21543% ,0(

0. 2702z

(i1- ),

ERABANK.
{n fiﬁi

90¢}.nu
800;.00
az7ﬁ.aa
13?4;.00
-14153-06
1239“.00
11480 ,n¢
822700
916430
774&.90

1158»,00

998L,00 -

4416000
7843,00
7597,00
2763.90
57293,00
4662,00
5521,00
$1053,00

s301.00

AREA -
il )

7527.,00
9zQLr.00
710,00
195439,30
1§552.Pu
14315 ,0Q
9§lo,no
13A02,00
5234 ,50

749,00

B1134,09

7152400

7494.60
13248,00
7754,00

6544 ,N0

11140,00

607910

. 7325,00

$2346,00

5022,00

180745,00 2046¢44,00

HuRIO0
(0 -10)

MENSEKL
ti1~ )

U 230224,00 LEQT40N) 2N4EL4,00

4 0y 18074%.00 2046L4,00

Jo# 2511
;QQEAJM2)

35580,00
43:0u,00
37044.00
79601 ,460
620640.,00
oN42y .00
45417 00
5289%,20
32000,490
35530,00
A6303,00
3863 10
2913%,00
46420, 00
3989 ,00
2535%4,00
34519 ,00
S172%,00
3883y, 00
49672, 00
. 33el4, 00

£92020,00

JO 253k

MeNSER]

RQ2u28 .00

3920258.,00

—140—



FIG 7-1 DEPTH: OF CULTIVATED SOIL | | 'uh“ DEMO FARM IN TOTOKATON

. AN . m—— _ e */
}d%'9f¢':&““31;% = ‘{% :{%‘”‘:; $

e

IR SO R B ™
S S nagess
N

O \é
SN

. .
m—— L/
o masssage s

DC.= DEPTH OF CULTIVATED
SOIL

D.c%/ 9 CENTIMETERS

—141-



Chapter 3 Project Cost
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AMOUNT IN CONSTRUCTION COST SPECIFICATION

¥72,578,000 Yen

* Upper Part:

Domestic Currency
(D.C}

Under Part! Forein Currency
{F.C)
Description of Items Material Size Quantlty Unit  Unle Price Cagt No. Remark
(I} Cost of extension 42,987,000 D.C b4,176, 000 yen
center 21,189,000 F.G
{iI}Cont of large 5,682,000 D.C 8, 402, 000
demo {atm 2,720,000 F.C
Grand total 48, 669,000 D, C 72,578, 000
23,909,800 F.C

m

COST OF EXTENSION CENTER SPECIFICATION

¥64,176,000 yen

42,987,000 B, C
21,189,000 F.C

# Upper Part:

Under Part:

Domeatic Currency
{D.C)

Forein Currency
(F.C)

Description of ltems Material

Size Quantlty  Unit  Unit Price Cost Na, Remark
(1) Dam 1, 698, 000
2,137,000 3, 835,000
(2) Farm 2,137,000
Consolidation 1l, 979, qoo 14,116,000
{3} Bullding 39,152,005
1,073,000 46,225, 000
Total 42,967, 900
21,189,000 &4, 176,000
(1 CONSTRUCTION COST OF DAM SPECIFICATION
¥3,835,000 yen
1,698,000 D.C
2,137,000 F.C
Description of lJtems Material Size Quantity Unit Unlt Price Cost No, Remark
1. Dam bady 452, 000
1,330, 000 878, 000
2, Splllway 1,092,900
2,351,000 1,259,000
3, Common temporary 154, 000 10% of above amount
cast but except ripalring
cost
Total ) 1, 698, 000 b.C
3,835,000 ;437,000 F.C
3,835, 000




1 CONSTRUGCTION COST OF DAM BODY SPECIFICATION

¥1,330,000 yon
s Upper Part: Domestic Currency

(p.C)
452, 00¢ Undar Part; Forelgn Currency
878, 00O {F.C)
Desctiption of Items Materlal Size Quantity Unit  Unit Price Coat No., Remark
Surface aoil 4 4,880
removing 1,220 md 33 40,260
120 43, 920 By man power
Do 366 m3 1,220 x 0,3 = 366 m3
Excavation 8 3,600 By machine
trench . 450 ml 102 45, 900 644 x 0.7 = 450
245 47,530 By man power
Do 194 m3 644 x 0.3 2 194
Excavation and 3 14,638 net loss
transport of earth 5,713 m3 39 225,147 5,248 x (1. 40, 1)=5, 773
Excavation and 4 23,092
Loading " m3 a5 490, 705
19 57,730 . -
Carring " m3 65 375, 245
Leveling and 7 40, 411
compaction " m3 L] 346, 380
N 15 11, 328 By rammer
Soil compaction 1,155 m3 22 25,410 5,73 x0.2=1,1585
Awphalt-pavement 217 176,328
t=Bem 144 m2 124m x ém = T44 m2
Remaval of 4 2,576
surplus soil 644 m3 33 21,252
452,030 D.GC
Total 877,539 F.C
1,329,569
+ 1,330,000
2 CONSTRUCTION COST OF SPILLWAY SPECIFICATION
¥2,351,000 yen
1,092,000
1,259,000
Duescriprion of Itema  Material Slze Quantity Unit  Unit Price Cost Nao. Remark
& 4,530 By machinery
Excavation 755 m3 39 29,445 1,078 x 0.7 = 755
120 38,760 By man power
Excavation 323 m3 1,078 x 0.3 = 323
40 6,B00
Embankment 170 m3
Pasangan- 4,415 649, 005
batukall 147 m3 §88m2 x 0.25m = [47mn3
Bridge . - . .
Pasangan 4,415 592,713 *
Substructure batukali 13425 m3
Super
structura Steel 6 754 ton 138, 000 932,052 120,000 x 1. 15 = 138,000
Guard-
rail 170 m 4, 105 69, 785 3,570 ¥/mx 1.15 =
6,350 125,730
Concrete 198 m3
Rein, 44,454 220,047 40, 000 yen/ton x
forcement 4950 ton 46,000 227,700 1.15 = 46, 000
Wooden 991 105,541
form 106 5 m2
1,092,121
Total 1,258, 982
2,351,103

= 2,351,000




{2) FARM CONSOLIDATION SPECIFICATION
¥14,116,000 yen

2,137,000 D, C b
11,979,000 F.C ’

Description of Iteme Matezial Size " Quantity Unit Unlt Price Coat No, Remazk
1, Cost of farm 735,000
consolidation ' . 2,443,000 3,178, 000
2. Cost of pump- 483,000
station works ’ 241,000 724, 000
3. Cost of pump 5,000
N 829, 000 A34, 900
4. Costof 783, 000
dellvery and 3,660,000 4,443, 000
supply plpe
lylng
5, Costof - 6,000
booster pump : 1,628,000 1,634,000
6. Cont of supply ' 125,000
pipe for 1,967,000 2,092,000
sprinkler
7. Costof
sprinkler head 1,211, 000 b, 211,000
2,137,000
Total . 11,979, 000 14,116,000
3 COST OF FARM CONSOLIDATICON SPECIFICATION

¥3,178,000 yen

735,000 D,C
2,443,000 F.C

Description of Items Material Size Quantlty  Unitt  Unlt Price Cost No. . Remark

1. Land.leveling

Excavation and 13 131,410
transport of 10,570 m3 115 t, 215,550
soil
Leveling 10,570 m3 2 21, 140
B=10m
2. Main road 2 = 545m
120 8,124
Excavatfon 617 m3
53 209,037
Embankment 3,944 1 m3 115 453,571

3. Farm road

13 14,885
Excavation 1,145 0 m3 115 131,675
53 285,643
Embankment 5,3895 m3 115 619,792
4, Dralnage-
culvert R 5 pCE
Concreat I 45 m3 7. 110 10, 309
Mortal 050 m3 6, 350 3,175
Pasangan.
batukal 1516 m3 4,415 66, 931
735,514 b.C
Total 2,442,728 F.C
3,178,242

+ 3,178,000




COST OF PUMP-STATION WORKS SPECIFICATION

¥724,000 yon

483,000 D.C
241,000 F.C

Description of ltems  Material

Size

Unlt

Quantity Unlt Price Cont No. Remark
21,22
Filtar 37 6B m3 895 33,723
Currugated 3000 § m/m
pips t=3,2 640 m 46,700 298,880
Base T.1l0 55,031
concrete TT4 3
991 12,773
WwWoodan form 1289 m2
Stesl 01lo ton 46,000 4,600
Pasangan - 4,415 399,557
batukall 905 m3
245 15, 386
Excavation 62 8 m3 Ya2.51 k3, 2=62, 8m3
Bolt 62 now 70 4, 340 S56pc x {1, 40,1} 3 62
482, 747 D.C
241,620 F.C
Total 724,267
124,000
3 COST OF PUMP SPECIFICATION
(FOR PADDY FIELD}
Y834, 000
5,000 D.C
829,000 F.C
Description of Iteme Material Size Quantity  Unit  Unit Price Cost No. Remark -
Harizontal single
1, Pump 20 et 41, 000 94, 00O suction volute pumps
Sucticn bove directly driven by
100 mm diesel engine
Capacity .
0.9 m3/min
Total head
18 m
Speed
1800 rpm
Engine lating
10 p»
Accessarles
Foot valve 20 pe
Draln cack 20 pc
Alr eock 20 pc
Priming
funnel cock 20 pc
Foundation
bolt 20 set
Drain plpe 20 set
Companlon
flange 40 pcsa
2, Manual sluice
valve 100 100 ¢ 20 et 13,500 27,000
3. Self closing
chech valve 100 4 20 (1.1 15, 000 10, 000
4. Suction and
discharge pips 10 et 105,500 105,500
with {lange
100gx2, 300 * 20 pe Suctlon side
1006x1, 800 % 20 pc "



toodx4, toot 20  pe "

l100dx1,%00% 20 ‘pe ' "
100gx1, 600 % 20 pe Discharge
1004x1,550 % 20 pe "
U
!
loggx sopt Z0  pes
1008x1, 240* 10 pes
toogx  400¢ 10 pes
£100
Bend pipe 90° elbow 100 pes
#1100
45* elbow 40 pce
loodx  150¢ to pes
Cheasa 100gx  300g 10 pea
TS flange 10 pcs
Pipe 1o0gx 500t 10  pca
5. Diesel englne 20 7 aet 270,000 540, 000 .
Continuous
latin
k2pa/2200rpm
Accossories
Fuel tank 20 pc
Alr cleanar 20 14
Muifler 20  pec
Bolt 240 pe
Tools z0 pe
Fan velt 20 pc
6, Package and
shipping 10 net 33, 000 33,000
7. Puamp
aetting
Labor 150 man 1o 1,650
Super
intendent a9 tman 400 3,200
4, 850
4,850
Total 829,500 F.C
834, 350




COST OF DELIVERY AND SUPPLY PIPE LAYING SPECIFICATION

¥4, 443,000 yen

783,000 D.C
3,660,000 F.C

Description of litema Material Size Quentity Unit  Unit Price Cost Na, Remark
Materlal cost
VW plpe {4445) m) GF JIS K 6742 - 6743
{delivery) 1504x5, 000 nos unplasticized polyviniyl
VW pipe {g00 m) chloride plps for water
{supply) 150¢x5, 000 nos 8, 485 2,545,500 works service
T5 socket 150d 30 " 800 24, 000
90° band pipe 1504 - 90° 3 " 6,500 19,500
Cheese 150 x 150 5 " 4,485 22,425
Flexible flangs 15¢ 5 " 3,680 18, 400
Sluice valve lSD{ 5 N 34,800 174, 000
Dresser joint 1504 13 " 3, 670 47,710
Caps 5 " 1,590 7,950
TS [lange 1508 1o pc 1,500 15, 000
Cheanse 150 x 50 50 nos 7.500 375, 000
YW plpe 504 x 0.50 50 pe 480 24, 000
Hydrant 508 50 pe 3,220 16t, 000
Sub Total 3, 434, 820
Pipe laying 1506 1,344 5 m 50 67,225
Hydrant setting S0 plc 1,028 51, 400
Sub Total 118, 625
Farm-pond
Excavation T42 7 m3 120 89,124 T702428,8411.9=742,7
Embankment 134 3 ml 40 5,372 10B+26, 3134, 3
Pasangan- 506, 3m2 x 0.25m =
batukall 126 & m3 4, 415 558, 93¢ 126.6m3
Currugated
pipe 60042, 7t 93 m 6,440 61,180
2000¢4%3. 2t 48 m 32,700 156, 960
laas
Colt 41 nos e 2,870 37 x {140 1) = 4)
Angle
Steel S0x50xb ~ 4 al ton 46, 0G0 4,600
Base concraie 18 m3 6,350 11, 430
464, 865
Sub Total 225,610
890, 475
783,49¢ D.C
Total 3,660,095 F.C
4,443,585

= 4,443,000




COST OF BOOSTER PUMPS SPECIFICATION

¥1,634, 000 yen

6,000 D.C
1,628,000 F.C

Description of Items Material

Size

Quantity  Unlt  Unic Price Cost No. Remark
Suction bave Multistage centrifugal
I. Pump 125 mm 10 set 210,000 210,000 pump directly driven
Capacity | . by diassl engine
1. 32m3/min )
Total head
$3Im . .
Speed
1890 rpm
Engine rating
40 ps
Accessories
Faot valve 1254 10 pc
Drain cock 10 pe
Alr cock 10 pe
Priming funnel
“eock 10 pe
Foundatlon .
bolt lo set T
Drain pipe 10 st
Companion
flange 20 PCce
2, Manual
sluice valve 1254 10 pe 18,000 18, 000
3.  Self closing
chach valve 1258 10 PC 17, 000 17,000
4, Suction and
diacharge pipe 60, 820
with {lange
125¢x2, 600x1 390 kg SGK
" x1,000x2 30 kg
" x400x! 60 kg
" oxl, 450x1 2l 0 kg
" x600xl 90 kg
" x170x1 25 0 kg
125490*
aslbow 4 0 pe
1254 45° 20 pe
1256 x 1504 10 pe
5. Diesel
Engine 10 set 1,300,000 1, 300, 000
Continuous lating
Sal-motor 10 pc 40 pe/1B00 rpm
Accessories
Speed meter 10 pc
Pranas gage for
lubrication oil 10 pe
Thermomater for
lubricatton oll 10 pc
Thermometer {or
cooling water 10 Pt
Aiz cleaner lo -1
Bolt 10 pe
Radiator fan lo pe
Battery 10 pc
Tools 10 pc



6. Package and

shipping 10 set 22,000 22, 000
7. Pump setting
Labor 200 man 1o 2,200 D.C
Super-
iitnndunt 100 man 400 4, 000 D.c
6,200 D.C
Total 1,627,820 F.C
1,634,020
+ 1,634,000
[} COST OF SUPPLY PIPE SPECIFICATION
(FOR SPRINKLER)
¥2,092, 000 yen
125,000 D.C
1,967,000 F.C
Description of lteme Matexial Stiz2e Quantity Unit  Unit Price Cost No. Remark
1.  Delivery
pipe-L1
Asbantos. Class- g150x (125 m}
cement pipe A 4000 m/m 3540 pc 4, 700 164,500
Collar joint " 4150 /O pe 300 31,500
"
Gross-pipe FC.20 $150x100 10 pe 6,700 6,700 24,4 kg/pe
"
Givolt joint FC.20 For g150 80 aet 1,650 13,200
2, Delivery
pipe-L2
Ashestos Class- #1125 x {180 m)
cement pipe A 4000 m/m 500 pc 4,000 200,000 With collar joint
n
Reducer pipe  FG.20 150 x 125 10 pc 4, 320 4, 3120 17,2 kg/pe
Saddle of
farrle £125 10 pC 1,100 1,100 17.2 kg/pc
GClasas A
Croan-pipe FC,20 - 125 = 125 10 pe 2,020 2,020 17.2 kg/pe
Regulating Short pipe (B)
valve work g125 10 place 38,420 18, 420 Ai25 x 2 pc x 12.5 kg/pe
Regulation valve for
water supply
JIS B2062
$125 x 1 pe
Exhaust Singte alt valve
valve work 420 10 place 6,860 16, 860 Socket 206x1 pc
Long nipple Z0gxz00t
8, 14 kg/pc
Glvolt joint $125 G.J 130 pc 1, 360 17, 680 (JISA 5520)
3,  Supply
Pipe-L3
{95 m) With sleeve jolat A type
YW pipe #100 x 5000 210 pc 4, 350 91,350 JIS K 6742
Regulatlag Short pipe (B}
valve work glo0 10 place 27,650 27,650 $100 = Z pec x 10,1 kg/pe
Regulation valve
Dressor joint gloo 60 place 1,530 9,180 for water supply
Aabentos Class- (J15 B 2062)
cement pipe A £100 x ipo0t 10 placa 1,500 1,500 £100 x 1 po
Regulating valve
Hydrant (B} 60 place 8,400 50, 400 504 x 1 pc
Long nipple
VA sackset 4100 10 pe 1,730 1,730 S04 x 300%x 1 pe
Iron cheess
100g x 50¢ x 1 pc
Valve socket 1004 x 2 pc
for plaln
Plug FC.20 Choese g100 10 pe 600 600 18 B.2301
Givolt Joint Alo0 GI 30 pe 1,180 3,540 JIS AS520 6,93 kg/pc



Supply
pipe -L4

VW pipa

Regulating
valve work

Hydrant (B)

YA sockst

Plug FC.20
Givolt jolnt

Asbestos Class-
cement pipe A

Water supply

canal-15
Asbestos Class-

cement pipe A
Regulating

valve werk
Hydrant (A)
Hydrant {B)

Class-

Reducey pipe A
VW pipe
VA sockat "
Plug FC.20

Givolt joint
Drassor jolnt

Water supply
canal-L&

VW pipe vP

Rogulating
valve work

Hydrant {B)

Class A
Reducer pipa FC.20
Givolt joint
Plug FC,20

Dressor joint
Flexiule flage

Sub Tatal

£100 x 5000

$100

g100

al g100

100g x 3000

$125 x 4000

A125

#125 x 100
4100 x 5000

gloo VP

(P125 G

£100 GY

£100

£100 x 5000

groo

£125 x 100
gloo IP

g1o0 GI

1008

1004

(105
210

10

60

1o

30

10

(95
270

10

60

120

10
(z22
450

D -
-R-N-]

120

{105
23

10
70

10

m)

pc 4,350
placa 27,450
plage B, 400
pc 1,730
pc 600
Pe 1, 180
pe 1,500
m)

PC 4, 000

place 38, 420

Place 9,200
place 8, 400
pC 4,030
m}

pe 4, 350
Pc 1,730
Pc 600
pe 1, 360
pe 1,180
pe 1,530
m}

pe 4,350
place 27,650
pPlaca

pc 4,030
pe 1,130
pc 1,180
pC &o0
pe 1,530
pe 2,140

91, 350

27, 650

50, 400

1,730

600
3,540

1,500

108, 000

38,420

55,200

60, 800

4,030
217,500
t, 730
600
12,240
1,180

18, 360

100, 050

27,650

4, 030
1,730
4,720

600

10,710

2,140

1,619,560

With sleeve joint

A type)

Short pips (B) .

1008 » 2 pe x 10.1 kg
Regulating valve

1004 x 1 pe
Regulating valve

504 x ! pe
Iron cheese

1604 x 50d x t pe
Long nipple

504 x 300 x 1 pe
Valve sockat 1008 x 2 pe

For plaln
cheess £100

With collar joint
Regulating valve

125 x | pc
Short pipe (B)

100g x 2 pe x 10,1 kg
Regulating valve

508 x | pe
Long nipple

504 x 300 x 1 pc
Glvolt cheese

1254 x 508 x ) pc
Regulating valve

50¢ x | pe
Long nipple

508 x 300 x 1 pc
iron cheoas

1004 x 506 x 1 pe
Valve sockat 1008 x 2 pe

With sleeve joint A typa
J15 K 6742

For plain
cheose ¢100

With sleeve joint A type
Regulating valva

1004 x 1 pc
Flexible flange

100€ % | pe
Short pipe (B)

1008 x 2 pc x 10,1 kg
Regulating valve

508 x } pe
Long nipple

50 % 300 x { pe
Iron cheese

100g x 504 x 1 pe
Valve socket 1008 x 2 pc

For plain
cheess g100



7. Pipe lylng

. 5
Pipe lying 1504 125 m .50 6,250
Pipe lying 1258 215 m 45 17,375
Pipa lying 1004 527 m 45 23,715
Hydrant (A) & pes L7zl l0,326
Do (B) 30 pcs 1,721 51,630
Regulating
5 cs 3,130 15, 650
valva work P ' ' Cutter,monkey wrench
Tooks 105, Q00 bond for plpe etc.
Sub Total 229, 946
Shipping and
Tf‘:nlsport 1,619 560 % 0,15 242,934
124,946 D.C
Total 1,967,494 F.C
2,092,440
= 2,092,000
7 COST OF SPRINKLER HEAD SPECIFICATION
¥1,211,000 (F.C)
Description of lteme  Materlal Size Quantity  Unit  Unit Price Cost No. Remark
Sprinkler 8 stands set 20 set Z217,910 435, 820
Sprinkler 6 atands set 40 aset 158, 820 635,280
Ames valve
S type 504 350 pe 4,000 140, 000
Total 1,211,100
+ 1,211,000
SPRINKLER {8 stands et} SPECIFICATION
¥217,910
Description of ltems Material Size Quantlty  Unit  Unit Price Cost No. Remark
3. 16 kg/em2, 324%/min,
Sprinkler 3/16x3/32n 80 pcs 2,350 18, g0 29, 9m
Riser pipe 20dx1m 8o pcs 2,300 18, 400 With 3 leg sockets
With sacketa of nylon
Riser plpe 208x2m 80 pes 4,500 36,000 lope 3 leg
Plug for
apigot mocket 150 pcs 450 6,750
Aluminium pipe
with ames 506 x 4m B0 pca 4,500 36, 000 With riser
Aluminium pipe
with ames 508 x4m 170 pcs 4,400 74,800 No riser
JET hose 10 pca 3, 400 3,400 With joint
Ames plug 1o pes 1,800 1, 800
For hydrant
Ames elbow lo pca 3,500 3,500 with 1/4" rimover
Watar gaga 7 kgfemz 10 pcs 1, 800 1,800 With cock
Pipe foot 25 0 500 12,500
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* Spares

Ames plug . ' le 1,800 1, 800

Seal for
o AmMEes 80 140 1,120
Spring for .
ames 8o 120 960
U ling for
spigot sockst 40 . 70 280
‘Total 217,910

SPRINKLER (6 stands set} SPECIFICATION

¥158, 820
Description of ltems Materlal Size Quantity Unit  Unit Price Cost No, Remnark
3016 kgfem2, 32.4% /mm
Sprinkler 3/16x3/32n 60 %, 350 14, 100 299 m
Riser plpe 208 x1m 60 2,300 13,800 With 3 lug sockets
With sockets of nylen
Risar pipe 20x2m 60 4,500 27,000 lupe 3 log
Plug for
spigat socket 11 ¢ 450 4, 950
Aluminium pipe
with amas 50]‘ x4m . 60 4,500 27,000 With riser
Aluminium plpe
with ames 50 x 4m 110 4,400 48, 400 No riser
Jet hoaa 506 x 1 m 10 3, 400 3, 400° With joint
Ames plug 10 1, 800 1, 800
For hydrant
Ames nlbow 10 3,500 3,500 with 1/4" rimover
Watar gage 7 kg/em2 10 1,800 1,800 With cock
Fipe foot 190 500 9,500
* Spares
Amea plug 10 §, 800 1,800
Seal for ames 60 140 840
Spring for
ame# 60 120 720
U ring for
splgot socket . 30 70 210
Total 158, 820
{3) COST OF BUILDINGS SPECIFICATION
V46,225,000 yen
39,152,000 D,C
1,073,000 F.C
Deacription of Items Material Size Quantity  Unit  Unit Price Cost No. Remark
Rp.
1, Gasoline
filllng stand  (No. 1) 509, 423 (¥ 375,621)
2, Net houne
(cage} (No. 2} 4, 445,656 (Y3, 278: 000)
3. Office and (No., 4-
laboratory 1.2) 10,613,820 (¥7, 826, 094)
4, Incculatot and
insect raaring
house (No.5) . 3,747,208 (¥2, 763, 000)
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5, Tractor work~

shop and floor {Ne, 7} 4,500,514 {¥3, 318,451)
&, Maching :
attachment
store house  (No, 8) 3,199,032 (¥2,358,804)
Ts Work room {Na, 9} 2,154,539 {¥1.588, 648)
8, Fertilizer and
chemicals
storchause {No, 11} 2,584,924 {¥1,905,992)
9, Storage angd {Na, $2-
floor 2) 1,448, 154 {¥1, 067, 195}
(No, 14~
16, Domitory 1-2) 9,854,814 (¥, 266, 442)
11, Caitle shed {Ne. 18) 306, 475 (v 223,980}
12, Cenerator (No. 19-
room 2) - 828,150 (¥ 3B9,430)
13, Pump room for
paddy feld 102,718 (¥ 223,209)
14. Dining hatt {No, 25} 2,885, 641 {¥2, 122, 726}
15, Drying shop {No, 3) 691,07} (¥ 509,561)
16, Pumping room
for bulldings (No.20} 241,576 (¥ 178,125)
17, Pumping raom
for hooster pump 241,576 {¥ 178,125)
18, Cost of installa-
tioh work 1 10,515,000 {¥7,753,230}
" work 2 3,921, 000 {¥2,891,147)
Total 62,691,291 {¥46, 225, 382)
= 62,691,000 a 46,225,000
1 GASOLINE FILLING STAND SPECIFICATION
(NO. 1)

Ry, 509,423 (¥375,623)

Description of items  Material Size Quantity Unit  Unli¢ Price Cost No. Remark
Rp.
1. ‘Temporary
1. work 1 (113 33,500
2. Earth work 1 set 14, 482
3. Concrete work 1 et 148, 996
4, Wood work 1 set - 163, 605
5. Rooflng wark 1 [T:13 122,720
6. Painting work 1 set 26,120
1 US$= 415 Rp.
306 yen
Taotal Rp. 509,423

(¥ 375,623)

1, ‘Temporary work

Land conaplidation 1 Ket 3,500
Loveling batter
board 1 net _ 1,000
Scaffolding 120 me 150 18,000
Curing 1 net 1,000
Transportation 1 act 5,000
Temporary
bullding 1 f 1.1 5,000
Total 33,500
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2, Earth work

Root excavation 24 m3 . 160 3, 840
Rubble -
foundation 32 mi 1,450 4,640
Sand leveling ' 36 1,020 3,670
Back filling . ‘ R I o120 1,560
Waste :
treatment L ™ ' 770

Total i4,482

3, Concrete work

Foundation 78 m3 5,810 45, 318
Brick manonry 42 m3 5,740 24, t08
Parquet concrete . 14 m3 9,200 11,280
Plaster

painting C ' - 93 m2 280 26, 040
Floor tile 135 m2 1,200 16,200 .
Floor mortar 45 mi 500 2,250
Lavatory ' 1 nos 2,000
Fixtursa

mortar 1 set 1,800

Total 148, 996
4. Wood work
Wood materials 7 39 mj3 15,000 508,500

(including roof,
ceiling bed ste.)

Carpenter labors 1 aet 14, 700
Nalil etc. 1 [ 1.1 5,000
Glass window 45 m2 19,215
Louver window 10 m2 46, 100
Door acreen 47 m2 17,390
Plinth 15 m %, 700

Total 163,605

5, Roofing work
iron plate {lat

seam roofing 1tz - m2 1,060 118,720
Iron plate ridge 8 m 500 4,000
Total 112,120

6. Palnting work

Painting 70 m2 260 18,200
Celling 18 ma 440 1,920
. Total 26,120°
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2 NET HQUSE (NO, 2) SPECIFICATION
Rp, (¥3,278,000)
97,000 D.C
3,190,000 F.C
Description of ltems Material Size Quantity Unle  Unit Price Cost No, Remark
1. Net house
{No corrosiva typs of almlnum
alldy and cther submaterials) 1 ridge 1,472,424
2, Doors
(Entrance door) 1 ridge 153, 000
3, Glass roofvent
{3mm cleat glaps rool} 1 ridge 127,250
4. Wire net
(Screen
Stainless $30-20 mesh) ! ridge 571,500
$. Roofvent electric
Autornatic 1 ridge 206, 100
Thermometrical operater and autematic
voltage controller
6. Basement
{Reinforced concrete,
mold) 1 »at 149, 000
7. Tools 165, 600
8. Package and 1 US$ = 415 Rp.
shipping 427,500 306 yen
9. BSetting 9,500
97,500 D.C
Total 3,190,274 F.C
3,287,774
}. HNet house
Alumi extruded
matarial 1, 006 kg 508 128,344
Post, pafter,
barcap, ventprocess
fee 157, 000
Alumite process
fee 1,006 80
Plates 1 set
Volt, nut
{stainless, alumi) 1 set
Seal, calking
matarial 1 set
Collar with plate 1 set
Gutter with
fittings 1 aet
Total
Z. Doors
Entrance door with
lock 1,820x1, 710 2 aet
3. Glass
im/m Clear
plate 36 x 24 75 box 4,700
" curved 30 x 24 75 box 37, 000
Teotal
4. Wire net
{Screen #30-20 mesh)
Side wall screen with 3,000 m x
almi flame 0,830 m EL sheet
Gable wall with 1,700 m x
alml flame 0,830 m 8 sheet
" 2,800 m x
0.830 m 12 shesat
Roolvent with 2,500 m x
almi flame 0,800 m 18 stheet
n 1,250 m %
0.800m 4 ashest
Clip for atopping
almi flame screen 1 set

Tatal
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5. Roofvent electric

automatic
thermometrical
operator
Automatic control a .
and reduction device 2 nos 9, 800
Fitting pipe, hanger,
arm joint 1 et
Ditto electric
wiring (cord) 1 set
Automatic voltage
control i nos
Tatal
6, PBagement
material
Cement 200 bag 350 70,000
Temporary form Plywood 20 sheet 200 18, 000
Sashbar 30 plece 250 7.500
Nail Separator
{60 mm) antiealedwire 7,600
Helnforcement 9 mm
Far uditch 775 kg 60 46,500
‘Total 149,600
7. Toola
{ aet 16,500
Total 14,500
8, Package and 15% of amount of
shipping 427,500 abave
9 Setting Labor 500 men 1o 5,500
Super
intendent 10 0 men 400 4, 000
Total 9,500
3-1 QFFICE AND LABDORATORY {NO. 4.1} SPECIFICATION
Rp. 5,306,910 {¥3,913,047)
Description of hems Matecial Slze Quamity Ualt Unlr Price Cast Na. Remark
Rp.
I. Temporaty work 1 set 159,000
Z, Earth work 1 net 180,590
3, Concrete work 1 »et 1,839,960
4, Wood work 1 [T13 1,516, T80
5. Roofing work ] et 1, 045, 400
6, Paintlng work 1 set 565, 180
. 1 US$ = 415 Rp,
106 yen
Total Rp.5,306,910

l. Temporary

wark
Land
consoHdation 1 et
Leveling batter
hoayd 1 et
Scaffolding 380 m2 150
Curing 1 et
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Transportation
Temporary
bullding
Total
2. Earth work
Root excavation
Rubble
foundation
Sana leveling
Back fllling

Waste treatment

Total

3. Concrete work

Foundation
Parquef concrete
Brlek masonry
Planter painting
Floor tllo
Floor mortar
Lavatary
LArch
Fixtures movtar
Total
4. Wood work
Wood materials
Carpenter labors
HNall, metalic
materiala
Glass window
Louver window
Door screen
Plinth
Total
5. Roofing work
Iran plate flat
seam rooling
Ritto ridge
Eaves gutter
Vertical gutter

Total

6. Palnting work

Painting

Celling

{including back of
eauen}

" {indoor)

Total

216
25
88
98

118

a2
44
41
900
kLT

52

10

46

40
40

22

550

56

36

643

200

280

[1.13

set

m3- 160
m3 1,450
m3 1,020
m3 120
m3 70
m) 5,810
m3 9,200
m3 5,740
mg 280
m2 1,200

500
nas, 2,000
nos. 500

aet

m3} 18, 00

wet
et
m2 4,270
mz 4,610
m2 3, 100
m 180
m2 i,800
700
m 120
m 90
m2 260
m2 450
m2 1, 100

40, 000
10,000
159, 004

34,560
36,250
89,760
11,760

8,260

180,5%0

476, 420
404, 800
235, 340
252, 000
422, 400
26, 000
8,000
5,000
10, 000

1,839, 950

842, 400
127, 609
89, 000
170, BOD
184, 400
81, 400
21,180

1,516, 780

990, 000
39,200
12,960

3,240

1,045, 400
167,180

90, 000

3o8, 000

545,180
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OFFICE AND LABORATORY (NO, 4-2) SPECIFICATION

Rp. 5,306,916 (¥3, 913,047}

Description of ltems Materlal Size Quantity Unit  Upit Price Cost No. Remark
1. Temporary work 1 st 159, 000
2. Earth work 1 set 180,590
3. Concrete work H meat 1,839, 360
4. Wood work 1 aet 1,516, 180
5, Roofing work 1 set 1, 045, 400
6. Painting work 1 set 565, 180
1 US$ = 415 Rp,
306 yen
“Total Rp. 5,304, 310
{Y 2,914,047} {9783 yen/m2)
i. Temporary work -
Land
consolidation 1 net 20,700
Leveling batter
hoard 1 set 29,000
Scaffolding 380 m2 150 57. 060
Curing 1 sot 12,000
Transportation 1 et 40, 000
Temporary
building 1 aet 10, 000
Taotal 159,000
2, Earth work
Root excavation 216 m3 160 34,560
Rubble ’
foundation 25 ml 1,450 16,250
Sand leveling :F:) ma3 1,020 89, 760 --
Back filling 98 m} 120 11, 760
Waste treatment 118 m3 70 8,260
Total i {80,590
3, Concrets work
Foundation 82 m3 5,810 476,420
Parquet concrete 44 m3 9,200 404, 800
Brick masonry 41 m3 57,400 235, 340
Plaster painting 900 m 280 252, 00D
Floor tile ELY.] m2 1,200 422, 400
Flaot mortar L7 4 mi 500 26, 000
Lavatory 4 nos 2, 000 8, 000
Arch lo nos 500 5,000
Fixtures mortar i set 1a, 000
Total 1,839,960
4, Wood work
Weod materials 46 8 mi 18, 000 842, 400
rci:fl':e:::a'llilcbn" 1 set 127, 000
materials 1 set 89, 000



Gilaas window 40 m2 - 4,270 170, 800
Louver window 40 m 4,610 184, 400
Doer screen 22 ma 3,700 a1, 400
Plinth 121 m 180 21,780
Total 1,516,780
5. Roofing work
Iron plate flat
scam roofing 550 m 1,800 994, 000
Ditto ridge 56 m 700 39,200
Eaves gutter 108 m 120 12,960
Vertical gutter 16 m 90 3,240
‘Total 1, 045, 400
6. Painting work
Painting 643 m2 260 167, 180
Ceillng
{including back of
sauas) 200 me 450 90, 000
* {indoor) 280 mz 1,100 308, 000
Total 565, 180
4 INOGULATOR AND INSECT REARINGHOUSE (NO.5) SPECIFICATION
¥2,763,000 yen
148,000 D.C
2,615,000 F.C
Description of Items Materfal Size Quantley  Unit  Unit Price Cost No. Remark
1. Grecn house
{Insect rearing room,
germ culture room} 1 wet i,472, 680
2. Door
{Entrance doar) 1 ast 80, 00D
3, Glass
{3mm clean flat,
curve} 1 et 274,990
4, Roof vent
electric
thermometrical
Operator and voltage
contraler 1 et 206,100
5. Dasement work
material
{Cement, rein for
cement, flame) 1 [T.13 196, 000
6, ‘Tools 165, 000
1. Package and
shipping 359,000
Labor 50 man x 110 =
8. Setting 9,500 5,500
Super intendent
10 man x 400 = 4, 000
Total 2,614,687 F.C
148,500 D.C
2,763,187
1. Green house
{Insect rearing room,
germ culture room)
Alwni extruded type
material 1,320 kg 724 955, 680
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Post, raften, bar .
cap vent procoas
fee

Alumite process
fee -

Plates
Volt and nut
(stalnless alumi}

Seal calking
materials

Coller with
plate

Total

2. Doors
Entrance door
(with lack)

Tetal
3, Glass
Imm clean flat
" curve

Tatal’
4. Roof vent
eloctric
thermometrical
oparator and
voltage controler

Automatic controler
and reduction device

Fitting plpe, arm,
hanger joint

{each galvaniged sst)

Ditto electric wirlng
card, plpe

Automatic voltage
control

Total
5, DBasement work
matariais

Cement

Temporary form

(Ply wood,
sagh, ste.) 1 set

1,320 kg . BD

Fa a8t

4, 000

36 x 24 27 box 4,700

30 x 24 4 box 37,000

1 set

250 bag 350

{for 9mm

Reinforcement
Total
6. Tools

Total

U-ditch}

950 kg 60

184, 000

105, 600
40, 000

" 68,000

89,000
30, 400

1, 472, &80

80, 000

B0, 000

126, 900
148, 000

274,900

98, 000
43, 100

20, GGG
45, 000

206, 100

87,500
51,500
57, 000
196, 000
L65, 000

165,000
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TRACTQOR WORK SHOP AND FLOOR {NO.7) SPECIFICATIQN

Rp. 4,500,514 (¥3,318,451)
Deacription of ltems Material Size Quantity  Unit  Unit Price Conat No. Remark
1. Temporary work 1 set 189, 000
2. Earth work 1 set 263, 0BD
3, Concrete work 1 [T1) 1,712,814
4. Wood work 1 (L3 1, 383, 440
5. Roofing work 1 et 840, 280
6, Painting work 1 et 111,800
‘Luss « 415 Rp.
Total Rp, 4,500,514 106 yen
(¥ 3,318,451) (5531 yan/m2)
I. Temporary work
Land
consollidation 1 set a0, 600
Leveling batter
board 1 (113 34, 000
Curlng 1 set 15, 000
Tranaportation 1 net 50, 000
Temporary
building 1 net 10, 000
Scaffolding ELY m2 150 54, 000
Total 189, 000
%, Earth work
Root excavation 160 m2 160 58,540
Rubble
foundation 119 m2 1,450 §72,550
Back filling 127 m2 120 15, 240
Waste trasatment 239 m2 70 16,730
Total 263, 080
3, Coencrete work
Foundation 95 ml 5,610 551,950
Parguet concrete 95 ml 9,200 874, 000
Brick masdnry 336 m3 5,740 192, 864
Plaster painting m 280 84, 000
Fixtures mortar 1 sat to, 000 140436424 = 200
Total . 1,712,814
4. Wood work
Wood materials 44 7 mi3 15, 000 670,500
Carpenter labors 1 aet 100, 000
Glass window 40 m2 170, 800
Louver window 54 m2 248, 940
Deoor 16 m2 133,200
Nall, metalic
materials 1 set 60, 000
Total 1,383, 440
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5. Rooling work
Iron plate flat

819, 380
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seam roofing 73 m2 1,060 -
Ditto ridge 42 m 500 2,000
Taotal 840, 380
6. Palnting work
Painting 430 m2 260 111,800
Total 111, EB00
6 ’ MACHINE ATTACHMENT STOREHOUSE {NO. B) SPECIFICATION
Rp. 3,199,032 (¥2, 158, 804)
Description of Itetns Materlal Size Quantity  Usit  Unlt Price Coat No, Remark
1, Temporary work 1 ant 146, 000
2. Earth work ¥ set 172, 160
3, Concrete work ) set 1,061,222
4, Wood work 1 set 1,146,610
5. Roofing work 1 set 404, 000
6. Palnting work 1 sat 79,040
: 1 US$ = 415 Rp.
306 yen
Total Rp. 3,199,032
{¥2,358,804) {5897 yen/m2}
1. Temporary work
Land
consolidation 1 aat 20, 000
Leveling batter .
board 1 set 20,000
Scaffolding 340 m2 150 51,000
Curing 1 me 10, 000
Transportation 1 sat 35,000
Temporary 1 set 10, 000
Total 146, 000
2. Earth work
Root excavation 197 m3 160 31,520
Rubble
foundation B85 m3 1,450 123,250
Back filling 12 m3 120 B, 640
Waste treatment 125 m2 70 8,750
Total 172,160
3. Concrete work
Foundation 77 m3 5,810 447,370
Parquet concrate 37 m3 9,200 - 340,400
Brick masonry 298 m3 5,740 171,052
Plaster painting 330 m2 280 92, 400
‘Total 1,051,222



4, Wood work

Wood materials 425 ml 15,000 637,500
Carpenter labors 1 set 95, 000
Glass window 16 set 4,270 b8, 320
Louver window 9 m2 4,610 179,790
Door 3ip m2 3, 700 111,000
Nall, metslic
materialy 55, 000
Taotal t, 146,610
5. Roofing work
1ron plate roof 550 m? 1,060 583,000
1ron plate ridge 42 m 500 21,000
Total 504, 060
6. Painting work
Painting 304 m2 260 79,040
Total 74, 048
7 WORK ROOM (NO, 9) SPEGIFICATION
Rp. 2,154,539 {¥1,588, 648)
Description of ltema Material Size Quantity Unlt  Unlt Price Cost No, Remark
1. Temparary work 1 set 71,000
2, Earth work 1 set 61,014
3, Concrete work 1 set 623, 635
4, Wood work 1 set 650, 440
§. Roofing work 1 sek 476, 200
6. Painting work 1 set 272,250
1 ys$ = 415 Rp.
306 yen
Total Rp.2,154,539
{¥}, 568, 648) {10591 yen/m2)
1.  Temporary work
Land
consolidation 1 et 7,500
Leveling batter
hoard 1 set 7,500
Curing 1 sat 4,500
Transportation I net 12, ceo
Temporary bullding i set 4, 000
Scaffalding 210 m2 150 A, 500
Total 71, 000
Z. Earth work
Root excavation 69 m3 160 11, 040
Rukble foundation 84 m3 1,450 12, 180
Sand leveling 307 m3 1,020 31,314
Back filling 33 m3 120 3, 960
Waste treatmont 16 m3 70 2,520
Total 61,014
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3. Concrata work

Foundation 273 m3 5,810 158, 613
Parqust concreata 157 ml 9,200 144, ;MD .
Brick masonry 113 m3 5,740 - 64, 862
Plaster palating 249 m2z 280 69, 720
Flaor tile 150 m2 7 L, 200 ) .lﬂﬂ. 001!
Fixtures mortar 1 set 6,000
Total 623,635
4. Woaod work
Wood matarials 15 7 m3 18, coo 282, 600
Carpentar labors ) set 41, 100
Glass window 38 ma 4,270 162, 260
Louver window 18 m2 4,610 82,980°
Door 1 m2 3,700 40, 700
Nail, metalic
materials 1 sat 34, coo
Plinta &0 m 180 10, 800
Total 650.4;10 ]
5, Hoofing work .
Iron plata flat
meam roofing 243 m2 1,800 437,400
Ditto ridge 40 ™m 700 28, 000
Eaves gutter 72 m 120 8,600
Vertical gutter 24 m 90 2, 146 :
Total 476,200
6, Palnting work
Painting Joo m2 260 78, 600
Celling (indoar) 150 m2 1,100 165, 000
" (back of eaves) &5 m2 450 29,250
Total 272,250
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8 FERTILIZER AND CHEMICAL STOREHOUSE (NO. 11) SPECIFICATION
Rp. 2,584,924 (¥1,905,992)
Deacripeion of Items Material Size Quantity Unit  Unit Price Coat No. Remark
1. Temporary work 1 net 119,500
2. FEarth work 1 et 147,070
3. Concrate work 1 set 989,114
4, Wood work 1 net 759, 220
5. Roofing work 1 set 460, 820
6., Palnting work 1 st 109,200
L US$ = 415 Rp.
106 yon
Total Rp. 2,584,924
(¥ 1,905,992} {6353 yen/m2)
1, Temporary work
Land consolidation 1 set 15, 000
Leveling batter
board ! sat 15, 000
Curing 1 aet 9,000
Transportation 1 et 30, 000
Temporary bullding 1 set 1o, 000
Scaffolding 270 m2 150 40,500
Total 119,500
2, Earth work
Root excavation 209 m3 160 33,440
Rubble foundation 65 m3 1,450 94,250
Back filling 95 m3 120 11,400
Waste treatiment 114 m3 10 7,380
Total 147,070
3. Concrete work
Foundation :¥} m3 5,810 505, 470
Parguet concrete a3 m3 4,200 303, 600
Brick masonry 206 m3 5,740 118,244
Plaster painting 185 m2 280 51,800
Fixturas mortar 1 set 5,000
Arch ] nos 5,000
Total 989, 114
4. Earth work
Wood materials 179 m} 15, 000 268,500
Carpenter labors 1 et 45, 000
Louver window 72 ma 4,610 131,920
Door 24 m2 3,700 88, BOO
Nail, metalic
materials 1 set 25, 000
Total 759,220
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5, Roofing work
Iron plate flat

seam tooling kr i) m2 1,160 437,320
Ditto ridge ' . 41 m 500 23,500
Total 160, 820

6. Painting work

Painting 420 m2 260 109,200
Tota} 109,200
9 STORAGE AND FLOOR (NO. 12-2) SPECIFICATION
Rp. 1,488, 154 (¥, ps7, 795)
J
Description of Itema Material Size Quantity Unit  Unie Price Cost W, Remark
1, Temporary work 1 et . B0, 000
2. Earth work 1 set T4, 540
3, Coancrete work 1 set 503,34
4, Wood work t set 441, 020
5. Roollng work 1 wet 291, 700
6. Palnting work 1 set 53,300
1US$ = 415 Rp,
306 yen
Total Rp. 1,448, 154
(¥1,06%, 195} (2669 yen/m2)
t. Temporary work

Land consclidation 1 sat 3,000

Leveling batter
board 1 ael 9,000
Curlng 1 set &, 000
Tranaportation 1 set 15, 000
Temporary building 1 act 8, 000
Scaffolding 220 ma 33, 000
Total 80, 000

2., Earth work

Root excavation L'} ml 160 13,280
Rubble foundation 37 m3 1,450 53,650
Back filllng 36 m3 120 4, 320
Wante treatment 47 m3 10 3, 290

Total 74,540

3, Concyrsets work

Foundation 30 ml 5,810 174, 300
Parquet concrate 18 m3 9,200 165, 600
Brick masonry 181 m3 5,740 103, 894
Plasier painting 1gs m2 280 54, 600
Mortar 1 et 5,000

Toia) 503,394
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4. Wood work

Wood materlals 13 m3 15, 000 195, 000
Carpenter labors 1 set 30,000
Louver 3z m2 4,610 147,520 .
Door s 15 ma 3,700 55,500
Mortar 1 et 15, 600
Total 443, 020
5. Rooling work
Iron plate flat
seam roofing me 1, 060 280, 900
Ditto ridge m 500 13, 000
Total 293, 900
6. Painting work
Painting 205 m2 260 53, 300
Total 53, 300
10 DOMITORY (NO, 14-1) SPECIFICATION
Rp, 4,927,407 (¥3,633,221)
Descriprion of ftema  Materlal Size Quantity  Unit  Unlt Price Cost No. Remark
1. Temporary work 1 set 142, 000
2, Earth work 1 set 164, 087
3. Concrete work 1 aet 1,831,040
4, Wood work i set 1, 159, 300
5. Roofing work 1 set 917,480
6. Painting work 1 set 713,500
1 Us% = 415 Rp.
306 yen
Total Rp. 4,927,407
(¥ 3,633,221) {11534 yen/m2}
1. Temporary work
Land consclidation 1 »et 15,000
Leveling hatter
board 1 set 15, o00
Scaifolding 400 ma 150 60, 000
Curing 1 aet 12, 000
Transportation 1 set 30, 000
Tamporary bullding 1 [ 132 10, 000
Total 142,000
Z. Earth work
Raot excavation 220 m3l 160 35,200
Rubble foundation 07 m3 1,450 44,515
Sand {illing 63 6 ml 1,020 64,872
Back {illing 82 m3 1zo 9,840
Waaste treatment 138 m3 70 9,660
Total 164, 087
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3. Goncrets work

Foundation
Parquen concrete
Brick masonry
Plaster painting )
Tile {terrace}
Tile (bathroom)
Floor mortar
Lavatory
Bath-tub
Fixtures mortar
Total
4. Wood work
Wood materials
Carpenter labars
" Glass wlnéuw
Louver window
Door screen
Nail, metalic
materiala
Plinth
Taotal
5. Roofing work
Iron plate flat
seam roofing
Ditto ridge
Eaves gutter
Vertical gutter
Totaj
&, Painting work

Painting
Ceillng

{back of eaves etc. )

* {bed room)

Total

100
322
4%

1,034

280

30

30z

2z
56

51

200

476
62
117

36

1,500
230

200

ml

ml

m3l

mz

m2

m2

m3
»et
m2

m2

m2

ma
mZ

m2

5,810
9,200
5, 740

280
1,_%00
1,500

500
Z,000

3,500

1,500

180

1,800
100
120

90

260
450

1,100

.

581, 000
296,240
269, 760
289,520
336,000
13,500
15, 000
8,000
7,000
15, 000

1,831, 040

453, 000
79,500
93, 940

258, 160

188, 700
50, 000
36,000

1,159, 300

BS6, 800
43, 400
14,040

3,240

917,480

390, 000
103,500
220, 000

713,500

A-27



DOMITORY {NO. 14-2) SPECIFICATION

Rp. 4,927,407

(¥3, 633,221)

Description of Jtema  Matarlal Size Quantity Unit Unit Price Cost No. Remark
1. Temporary work 1 set 142, 000
2. Earth work 1 set 164, 087
3. Concrets work 1 set 1,831,040
4, Woaod work I3 et 1,159, 300
5, Roofing work 1 set 917, 480
6. Painting work 1 aet 713,500

1 US$ = 415 Rp.
306 yen
Total Rp. 4,927, 407
(¥3,633,221) {11534 yen/m2)

1, Temporary work
Land consolidation 1 set 15, 600
Leveling batter

board 1 set 15,000

Scaffolding 400 m2 150 60, oo
Curing l‘ set 12, 000
Transportation 13 set 30, 000
Temporary huilding 1 set 10, 00D

Total 142,000

i, Earth work
Root sxcavation 220 m3 160 35,200
Hubble {oundation 307 m3 1,450 44,515
Sand filling 63 6 ml 1,020 64,872
Back filling B2 mi 120 9, 840
Waste treatment 138 m3- 70 9,660

Total 164,087

3. Concrete work

Foundation 100 m3 5,810 581, poo

Parguet concrate 22 m3 9,200 296, 240
Brick masonry 47 m3 5,740 269, 780
Flaster painting 1,034 ma ZBO 289,520
Tile {terrace) 280 m2 1,200 336, 000
Tile (bathroom) 9 m2 1,500 13,500
Floor mortar 30 ma 1,500 15, goo
Lavatory 4 nos 2,000 8, 000
Bath-tary 2 nos 3,500 7,000
Fixtures mortar 1 set 15, 000

Total 1,831,040

4, Wood work
Wood materials 302 m3 15, 000 453,000
Carpenter labors 1 sat 19,500
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Glass window 22 m2 93,940
Luuvur window 56 mz 258, 160
Boor screen 51 m2 188,700
Nail, meatalic
matsriale 1 et 50, 000
Plinth 200 m 180 - 36., 000
Total 1,159, 300
5. Roofing work
Iron plate {lat
aeam roofing 475 m2 1, 800 856, 800
Dittc ridge 62 m 700 43, 400
Eaves guttar 1353 m 120 14, 040
Vertical guttar 16 m 90 3,240
Total 917, 480
6. Painting work
Painting 1,500 m2 260 390, 000
Celling
{back of eaves etec.) 230 m2 450 103,500
" {bed room) 200 m2 1,100 220, 000
Total 713,500
11 CATTLE 5HED {NO. 18) 5PECIFICATION
Rp. 306,475 (¥225, 980)
Desacripiion of Items  Material Slze Quantity Unit Uit Price Cost No. Remark
Rp.
1. Temparary work 1 ot 22,300
2. Earth work 1 Bat 21,720
3. Concrete work i st 113,155
4. Wood work ] amt 58,500
%, Rooling work 1 et 90, 80D
1 US$ = 415 Rp.
306 yen
‘Total Rp, 306,475
(¥ 225, 980) {56506 yen/m2)
1, Temporayy work
Land consclidation 1 set 1,000
Leveling batter
board 1 et 1,000
Scaffolding 90 m2 150 13,500
Curing 1 et BOO
Transportation 1 et 3, 000
Temporary huilding 1 Bet 3, 000
Tatal 22,300
2, Earth work
Root axcavation 29 m3 160 4,640
Rubbla foundation 10 m3 1,450 14,500 -
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Back {liling 11 m1l 120 - 1,320
VWaste treatment 18 m3 70 1,260
Total 21,720
3, Concrete work
Foundation 89 m3 5,810 51,709
Brick masonry i5 5,740 20, 090
Parquet concrete 45 9,200 41, 400
Taotal 113,155
4, Wood work
Wood materials 33 m3 1,500 49,500
Carpanter labars 1 aat 6,000
Mrmatortats Vet 3,000
Tatal 58,500
5. Roofing work
h::",;:‘:::f?:g 80 m2 1, 060 &4, 80D
Ditto ridge 12 m2 500 6,000
Total 90, 60O
12 GENERATOR ROOM (NO, 19-2) SPECIFICATION
Rp. 528,150 (¥389,430)
Description of Items Material Size Quantity  Unit  Unit Price Cost No, Remark
l. Temporary work 1 pet 23, 300
2, Earth work 1 set 24,270
3. Concrata work 1 set 223,800
4. Wood work 1 set 131, 340
5, Roofing work 1 set 111, 400
6. Painting work 1 set 14, 040
1 US$ = 415 Rp,
106 yen
Total Rp. 528,150
(¥389, 430) {?, 788 yen/m2}
1. Temporary work
Land cansolidation 1 sat 1,500
Leveling batter
board 1 sat 1,500
Scallolding 76 m2 150 1,400
Curing 1 wet 00
Transportation 1 net 3, 0G0
Temporary building 1 st 5,000
Total 23,300
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2, Earth work

Root excavation a4 m3 160 5,440

Rubble foundation 11 m3 450 15,950

Back filling 10 ml 120 1,200

Waste treatment 24 m3 10 1,680

Total 24,270

3. Concrete work

Foundation 1590 m3 5,810 B7, 150

Parquet concrate 55 m3 9,200 50,600

Brick masonry 75 ml 5,740 43,050

Plaster painting 150 me 280 42, 0uy

Mortar 1 set 1,000

Total 224,800

4. Wceod work

Wood materials 35 ml 15, 000 52,300

Carpenter labors i et 1o, 200

Louver window 12 m2 4,610 55, 320

Door 36 m2 3,700 13, 320

Total 131,340

5. Roofing work

Iron plate {lat

seam roofing 90 m 1,060 95, 400
Ditto ridgs 12 m 500 6,000
Total 111, 4090
6. Palnting work §4 m2 260 14,040
Painting 54 m2 260 14, L0
Total 14, 040
13
PUMPING ROOM FOR FADDY FIELD
Rp. 302,718 (¥223,209)

Description of Itema Materlal Size Quantity Unit  Unit Price Cost Remark
1, TEMPORARY WORK 1 SET 23, 900
2, EARTH WORK 1 " 8,410
3. CONCRETE WORK 1 " 135,953
4., WOCD WORK 1 " 73,935
5. PQOFING WORK 1 n 52,200
6. PAINTING WORK 1 " 8,320

1SS So; vEn
TOTAL Rp. 302,718
o 223,209) {4464 YEN/ME
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L. TEMPORARY WORK
LAND CONSOLIDATION
LEYELING BATTER BOARD
SCAFFOLDING

CURING

TRANSPORTATION
TEMPORARY BUILDING

TOTAL

2. EARTH WORK

ROOT EXTAVATION

RUBBLE FOUNDATION

BACK FILLING

WASTE TREATMENT
TOTAL

3. CONCRETE WORK
FOUNDATION

PARQUET CONCRETE
PLASTER PAINTING
MORTAR

TOTAL

4, WOOD WORK
WCOD MATERIALS
CARPENTER LABORS
LOUVER WINDOW
DOOR

TOTAL

5. ROOFING WORK
iRON PLATE FLAT SEAM ROOFING
DITTO RIDGE
TOTAL
PAINTING WORK

PAINTING

TOTAL

1 SET
1 "
ag M°
1 SET
1 "

1 n
22 M2
2 L
9 L1}

lJ H
5,3 m3
5.6 M3

65 m2
1 SET
2.3 Ml
1 SET
3.5 M
5 “

45 M2
9 M

1z M2

150

160
1,450
120

10

5,810
5,740

280

15,000

4,610

3,700

1,060

500

260

1,500
1,500
12, 000

q00
3,000
5,000

23,300

3,520
2,900
1,080

910

8,410

30,793
14,440
18, 200

1,000

135,953

34,500

4,800
16,1135
18,500

73,935

47,700
4,500

52,200

3,320

4,320
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DINING HALL {NO, 25) SPECIFICATION

Rp. 2,885, 641 (¥2,127,726)

Description of Items  Materisl Size Quantity Unit Unit Price Cost No, Remark
I, TEMPORARY WORK 1 SET 96, 000
Z. EARTH WORK 1 " 92, M5
3, CONCRETE WORK 1 " 944,610
4. WOOD WORK 1 " 820,100
&, ROOFING WORK 1 " 551,800
6, PAINTING WORK 1 " vz, 496

415 Rp.
1oss = 58 yEN

TOTAL Rp. 2,885,641
. (¥2,127,726) (11082 YEN/MZ)

1. TEMPORARY WORK
LAND CONSOLIDATION 1 8SET 10, 300
LEVELING BATTER BOARD 1 " 10, 000
SCAFFOLDING 220 M2 150 35,006
CURING 1 SET 8, 600
TRANSPORTATION 1 " 25, 000
TEMPORARY BUILDING _ 1 " 10,000

TOTAL 96, 000

2, EARTH WORK

ROOT EXCAVATION 127 M3 160 20, 320
RUBBLE FOUNDATION 14.5 " 1,450 21,025
SAND FILLING ' 39 " 1,020 39,780
BACK FILLING 46 " 120 5,520
WASTE TREATMENT Bl " 70 5,670

TOTAL 4s, 315

3, CONCRETE WORK

LOUVER WINDOW k1 M2 4,610 161, 350
DOOR, SCREEN 20 " 3,700 74, 000
COUNTER _ 1 SET 5,000
PLINTH 1 " &, 000

TOTAL ) 820, 100

5. ROQFING WORK

IRON PLATE FIAT S5EAM ROOFING Z85 m? 1,600 513,000 )
DITTO RIDGE 40 M T00 28,000
EAVES GUTTER T2 " 120 8, 640
VERTICAL GUTTER 24 " 90 2,160
TOTAL 551,800
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6. PAINTING WORK

PAINTING 150 M2 ‘260 195, 000
CEILING (BACK OF EAVES etc,) CH M2 450 23,400
*  (DININGROOM, BEDROOM) 140 " 1,100 154, 000
TOTAL 372,400
FOUNDATION 47 M3 5,810 273,070
PARQUET CONCRETE 19.2 " 9, 200 176, 640
BRICK MASONRY 21 " 5,740 120,540
PLASTER PAINTING 462 M2 280 129,360
FLOOR MORTAR 3 » 500 1,500
FLOOR TILE 185 " 1,200 222, 000
" (BATHROOM) 8 v 1,500 7,500
LAVATORY 1 NOS 2,000
BATHROOM 1 " 3,000
MORTAR 1 SET 9,000
TOTAL 944, 610

4. WOOD WORK
WOOD MATERIALS 2,7 M3 15, 000 325,500
CARPENTER LABORS 1 SET 58, 800
NAIL, METALIC MATERIALS 1 " 40, 000
GLASS WINDOW 35 Mz 4,270 149, 450

15 DRYING SHOP (NO. 3} SPECIFICATION
Rp. 691,071 (¥509,561)

Description of Itema Material Slize Quantity  Unit  Unit Price Coat No, Remark
I. TEMPORARY WORK 1 SET 40, 500
2. EARTH WORK 1 " 33, 645
3. CONCRETE WORK 1 n 231,614
4, WQOD WORK 1 " 200,958
5, ROOFING WORK 1 " 162,150
6. PAINTING WORK 1 " 22,204

1wss= 35¢ $hi
TOTAL Rp. 691,071

{¥509, 561) (7,077 YEN/M2)

1. TEMPORARY WORK

LAND CONSOLIDATION ! SET 3,500
LEVELING BATTER BOARD 1 " 3,500
SCAFFOLDING 130 M2 150 19,500
CURING 1 SET 2, 000
TRANSPORTATION s " 1,000
TEMPORARY BUILDING 1 " 5,000
TOTAL 40, 500
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2. EARTH WORK
ROOT EXCAVATION
RUBBLE FOUNDATION
BACK FILLING
_WAST.E TREATMENT

TOTAL
3. CONGRETE WORK

FOUNDATION

BRICK MASONRY
PARQUET CONCRETE .

PLASTER PAINTING
MORTAR

TOTAL

4, EARTH WORK

WOOD MATERIALS

CARPENTER LABORS
NAIL AND METALIC METERIALS

GLASS WINDOW
LOUVER WINDOW
DOOR

TOTAL
$. ROOFING WORK
POLYVINYL CHLORIDE RCOF
DITTO RIDGE

TOTAL

6. PAINTING WORK

PAINTING
TOTAL

1z.b
9.2

100

12
il

3.6

123

85,4

M3

M3
M3

M2

160
1,450
120

10

5,810
5,810
5,740

9,200

280

15,000

4,270
4,610

3,700

1,250

600

5,760
24, 650

1,716

1,519

. 33,745 -

73,206
52,808
73,600
28, 000

4,000

231,614

&6, 000
10, 000
&, 000
51,240
54,398
13, 320

200, 958

153,750
8,400

162,150

22,204

22,204
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16, 17

PUMPING

Rp. 241,576 (¥178,125)

ROOM

SPECIFICATION
(FOR BOOSTER PUMP AND

FOR BUILDINGS)

NO. 20

Slze

Descriptlon of Items Material Quantity  Unit  tnle Price Cost No, - Remark
I. TEMPORARY WORK i SET 19, 100
2. EARTH WORK 1 K 8,750
3, GONCRETE WORK 1 - 108, 666
4. WOOD WORK 1 " 54,750 .
5. ROOFING WORK 1 " 43,280
6. PAINTING WORK i " 7,020
1uss: 108 YEn
TOTAL Rp. 241,576
(v178,125)
\. TEMPORARY WORK
LAND CONSOLIDATION 1 SET 1,500
LEVEING BATTER BOARD 1 " 1,500
SCAFFOLDING 48 M2 150 7, 200
CURING ) SET 900
TRANSPORTATION 1 " 3,000
TEMPORARY BUILDING 1 " 5, 000
TOTAL 19,100
2, EARTH WORK
ROOT EXCAVATION 13 M3 160 "z, 080
RUBBLE FOUNDATION 4 " 1,450 5,800
BACK FILLING 5 " 120 600
WASTE TREATMENT 4 " 70 280
TOTAL 8,760
3. CONGRETE WORK
FOUNDATION 3.9 M3 5,810 22,659
PARQUET CONCRETE 1.6 M3 9,200 14,720
BRICK MASONRY 4.2 " 5,740 24,100
PLASTER PAINTING g4 M2z 280 23,520
MORTAR 1 SET 1,000
TOTAL 108, 665
4. WOOD WORK
WOOD MATERIALS 1.6 M} 15,000 24,000
CARPENTER LABORS 1 seT 3, 600
LOUVER WINDOW 3 M2 1,610 13,820
DOOR 3.6 " 3,700 13, 320
TOTAL 54,750

5, ROOFING WORK

A-36



IRON PLATE FLAT SEAM RdOFlNG e M2 1,060 40, 280
DITTO RIDGE 3 M 500 3, 000

TOTAL ' 43,280

6. PAINTING WORK
PAINTING 27 M2 260 7,020

TOTAL T, 020

CO5T OF INSTALLATION WORK SPECIFICATION

Rp. 9,703,000 {¥7,155,000)

7,983,000 DC (5,887,000)
1,720,000 F¥C {1, 268,000)

Deaeription of Iteing  Material Size Quantity Unir  Unit Price Cost No, Remerk

1, ELECTRIC INSTALLATION WORK
LIGHTING EQUIPMENT 34 LIGHT 6,960 236, 640

(FL20W PREVENTION OF CRIMES LIGHT, AUTOMATIC SWITCH)

ELECTRIC WIRE 150 3,240 M 1,31% 4, 264, 600
" 100 720 " 850 612,000
" 3B 170 " ns 53, 850
" 22 120 " 185 22,200
" 14 1,560 " 123 191,880

ELECTRIC POLE

12M x 19 35 POLE 24,660 863,100
ELECTRIC POLE BASE (CONCRETE PRODUGT) seT 232, 900
TRANSFORMER 75 kVA  SCOT TRANS 1 PIEGE 616,500

zoo” /200" /100"

GROUNDING 1 SET 41,100
SUPPLIES MISCELLANEOQUS MATERIALS 1 " 94,268
TRANSPORTATION FEE 1 " 933, 941
LABOR COST 1 " 150, 000 400Rp/man x 375 man

1,219,679 D.C.
7,089,000 F.C. jygg, 45 R

306 YEN
TOTAL B, 308,679

4]

2. WATER-SUPPLY INSTALLATION WORK

V.W. PIPE 20A 505 M 69 34,845
25A 522 u 96 50,112

32A 198 " 123 4, 354
40A 260 " 178 46,280

) 95A iz M 521 b, 252

CALVANIZED STEEL PIFE JOINTS i SET 72,810

(10kg/cm2

GATE VALVE 206V BOX) b PIECE 3,014 48,214
{256v » ) 3 " 7,534 45, 270
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(32av " ) 1 " 9,453
(sav ) 1 " 21,920
SUPPLIES MISCELLANEOUS MATERIALS 1 SET 10, 900
TRANSPORTATION FEE 1 " 10,800
{THANSPORTATION IN THE FARM)
SUB-TOTAL 381,210 F.c.
PIPING COST
ROOT EXCAVATION BACK FILLING 1,497 M 60 89, 620
TOWER WATER TANK 3 ton 1 PIECE 315,100
DITTO SILL L 10M 1 " 698, 700
DITTO PROCESSING GOST 1 SET 411,000
{Including installaticn of water tank)
TOTAL 1,514, 620 a5 2.
Cmaw e 20
n COST OF FARM CONSOLIDATION SPECIFIGATION
¥4, 590, 000
1,870,000 D,C.
2,720,000 F.G.
Deseription of Items  Material Size Quantity  Unit  Unit Price Cost No. Remark
1. ROAD
MAIN ROAD w=2.5m 1,900 M b2 Laht 1
LATERAL ROAD wsl,5m 5,563 " 10 f:?: 2
FARM ROAD wel, Om 3,614 " Ha 1%2;;:; 3
SUB-TOTAL ';;:: :z;
801,253
2, GANAL
TYPE A 1,413 " 60.8 85,910 4
TYPE B 3,187 " 19.2 61,170 5
SUB-TOTAL 147,100
3. CULVERT
CAA TYPE : PLS “l‘:?ig “:’:?ig 6
CAB TYFE z " 9'221 ’?:gg; 7
CAC TYPE 3 " - Boe @
CBA TYPE 6 " ro.188 bl.ie o
CBB TYPE 2 " 7,334 T,
CBC TYPE 2z " & lg: 12, ?S: 1
CCA TYPE 6 " By hise 12
€CB TYPE 24 " 44 M 13
CCC TYFE 8 " 4632 3038 4y
¢Ch TYPE 1 " .26 "'ég(‘, 15
Coeomm ol
SUR-TOTAL “"9: o
408, 092
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4, FLASH BOAD WEIR

WA TYPE PLS 5,006 30,036 17
WB TYPE ) " 4,629 12,403 - 18
WC TYPE 28 " 3,583 100,324 19
SUB.TOTAL 162,763
5. DRAINAGE CULVERT
D-G-1 TYPE 1 " 49,837, 20
D-G-2 TYPE 1 " 69,765 21
D-C-3 TYPE 1 ”» 70,400 22
SUB-TOTAL LN
190, 003
6. BORDER
EMBANKMENT 9,128 M3 40 365,120 50,715m x 0.18m3=
SUB-TOTAL 365,120
7. LAND LEVELING
Thansporr P 4,007 M3 S PR b4t
LEVELING T4.07 " 2 148,034
SUB-TOTAL 222,051
2,294, 527
2,516,578
TOTAL 1,870,437
2,720,472
4,590, 909
=4, 590, 000
PER 1.0 Ha 51,457 Yen
(169,8  §)
+ 170,0 $
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(n

COST OF LARGE-.DEMOFARM SPECIFICATION

¥8,402,000 Yen

5,682,000 D.C.
2,720,000 F.C.

Description of Items  Materlal Size Quantity Unit  Unit Price Coat No. Remark
1,870,000 D.C.
{1) GOST OF FARM GONSQOLIDATION 2,720,000 F.C. 4,590, 000
{2) COST OF BUILDINGS 3,812,000 D.C. 3,812, 000
5, 682, 000
TOTAL 2,720, 000 8,402, 000
(1} MAIN ROAD Per 10.0m
EXCAVATION 0 M3 3 45
AND TRANSFORT 1s 29 435
EMBANKMENT 15.0 " 40 600
TOTAL 1,089
645
435
{2) LATERAL ROAD Per 10.0m
EXCAVATION 10,0 " 3 30
AND TRANSPORT 29 290
40 400
EMBANKMENT 10.0 "
TOTAL 720
430
290
(3} FARM ROAD Per 10,0m
EXCAVATION 1.5 " ] 23
AND TRANSPORT . 29 218
40 300
EMBANKMENT 7.5 "
1
EFA
TOTAL 3
{4) CANAL A Per 10.0m
EXCAVATION 2.4 M3 120 288
EMBANKMENT 8.0 " 40 120
TOTAL 608
{5) CANAL B Par 10.0m
EXCAVATION 1.0 " 120 120
EMBANKMENT 1,8 " 40 72
TOTAL 192
(6) CULVERT({CAA)
PASANGAN
BATUKALL 1.51 " 4,415 6, 666
REINFORCED
CONCRETE 0.488 v 1,110 3,470
FORM 2.3 142 991 2,279
REINFORCEMENT 0,022 TON 44,454 978
46,000 1,012
EXCAVATION . 9.5 M3 120 1,140
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BACKFILLING

REMOVAL QF
SURPLUS 50IL

TOTAL

(7) CULVERT(CAB)

PASANGAN
BATUKALI

REINFORCED
CONCRETE

FORM
REINFORCEMENT

EXCAVATION
BACKFILLING

REMOVAL OF
SURPLUS S0IL

TOTAL

(8) CULVERT{CACG)

PASANGAN
BATUKALI

REINFORCED
CONRETE

FORM

REINFORCEMENT

EXCAVATION

BACKFILLING

REMOVAL OF
SURPLUS SOIL

TOTAL

{9) CULVERT(CBA)

PASANGAN
BATUKALE

REINFORCED
CONCRETE

FORM

REINFORCEMENT

EXCAVATION

BACKFILLING

REMOVAL OF
SURPLUS 501L

TOTAL

{10) CULYERT{CBB)

PASANGAN
BATUKALL
REINFORCED
CONCRETE

FORM
REINFORCEMENT
EXCAVATION
BACKF;LLING

REMOVAL OF
SURPLUS SO1L

TOTAL

5.3 M3

1.06 "

0.28 "

0.8 M2

0.003 TON

7.1 M3
.3 "
3.8 "

6.5 M
0,002 TON
5.4 M3

z.6 L]

2.9 "
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40 S 1F
50 . 205
14,950

1,140

14,050

4,415 4, 680
7,110 1,990
991 1,486
44,454 622
46,000 644
120 B64

40 164

50 1560
9,967

644

10, 611

4,415 3,752
1,110 1,564
991 1,189
44,454 489
46,000 506
120 744

40 140

50 135
8,014

506

8,520

4,415 6,755
7,110 1,422
991 793
44,454 44
46, 000 46
120 asz

40 132

50 190
10,186

46

10,232

4,415 4,989
7,110 924
991 495
44,454 B89
46,000 92
120 6de

40 104

50 145
7,394

92

7,486



{11} CULYERT(CBC)

PASANGAN 3
BATUKALL 0.93 M
REINFORCED o1g v
CONCRETE .

FORM 0.5 M2
REINFORCEMENT 0.002 TON
EXCAVATION 4.6 M3
BACKFILLING 2.1 "

REMOVAL OF

SURPLUS SOIL 2.5 "
TOTAL
{12) CULVERT{CCA)
PASANGAN .26 v
BATUKALL :
REINFORCED 015 w
CONCRETE .
FORM 0.6 M2
REINFORCEMENT 0.004 TON
EXCAVATION 4.4 M3
BACKFILLING 2.5 "
REMOVAL OF L9 "
SURPLUS S0IL, )
TOTAL
(13) COLVERT({CCB)}
PASANGAN
BATUKA L 0.9z »
REINFORCED
CONCRETE o.10  *
FORM 0.5 M?%
REINFORCEMENT 0,002 TON
EXCAVATION 3,2 M3
BACKFILLING 1.4 n
‘
REMOVAL OF R
SURPLUS SOIL 1.8
TOTAL
{14} CULVERT{CCC)
PASANGAN 3
BATUKA LI 0.715 M
REINFORGED
CONCRETE g.08 ¢
FORM 0.1 M2
REINFORCEMENT 0,001 TON
EXCAVATION 2.5 M3
BACKFILLING 1.4 "
REMOVAL OF
SURPLUS S0IL 1.5 "
TOTAL
(15) CULVERT{CCD)
PASANGAN 1
BATUKALL 2,95 M
REINFORCED
CONCRETE 0.43 "
FORM 1.9 M2
REINFORCEMENT 0,020 TON
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4,415
7,110
99

44,454
46,000

120
40

50

4,415
7,10

291

44,454
46, 000

120
40

50

4,415
T 110

991

44,454
456, D00

120
40

50

4,415
1,110

M

44,454
46,000

120
40

50

4,415
7,110

991

44,454
46, 000

4,106
i1
495

89

£52
84

125

6,162
92

6, 254

5,562
1,065

594

137
184

528
100
95

8,124
184

8,308

4, 061

11

90
92

384
56
90
5,887
92

5,979

3,311
568

297

44
46

oo
56
55

4,632
46

4,678

13,024

3,057

1,B83

889
920



EXCAVATION 10,5 M
BACKFILLING 6.1 "
REMOVAL OF 4.5 "
SURPLUS SOIL Rt
TOTAL
{16) CULVERT{CCE)
PASANGAN ' 4,23 "
BATUKALL
REINFORCED 064
CONCRETE .
FORM 3.0 M
REINFORCEMENT 0.030 TON
EXCAVATION 15,0 m?
BACKFILLING 8.7 "
REMOVAL OF 6.3 "
SURPLUS SOIL .
TOTAL
(17) FLASH BOAD
WEA (A)
PASAN 3
BATUKA 0.57 M
FORM 2.0 M2
RIP RAP 0.28 M3
SHUTTERING
BOAD - 1.0 UNIT
EXCAVATION : 1.4 M}
BACKFILLING 1.0 "
REMOVAL OF _ - .
SURPLUS 501L '
TOTAL
FLASH BOAD
(18) wEa (B)
PABANGAN osq  n
BATUKALIL. ] . .
FORM 2,0 Mm%
RIP RAP 0.2 M3
SHUTTERING
BOAD 1.0 UNIT
EXCAVATION 1.1 M3
BACKFILLING 0.9 M3
REMOVAL OF . o .
SURPLUS SOIL -3
TOTAL
{19) FLASH BOAD
WEA (C).
PASANGAN
3
BATUKALL 0.21 M
FORM 2.0 Me
RIP RAP 0.09 M?
SHUTTERING
BOAD 1.0 UNIT
EXCAVATION 0.4 M3
BACKFILLING 0.3 "
REMOVAL OF R
SURPLUS SOIL g.1
TOTAL
(20) DRAINAGE
CULVER(D-C-1)
EXCAVATION 10.4 "
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120
40

50

4,415
7,110

991

44, 454
46,000
120
40

50

4,415
991
1,215
500
120
40

50

4,415
991
1,215
500
120

40
50

4,415
991

1,215
500
120

40

50

120

1,260
244

225

25, 261
q20

26,181

18, 675

4,550
2,973

1,333
1,380

1, 800
148

315

29,995
1,380

31,375

2,516
1,982
340

500

40
20

5, 006

2,207

1,982
2413
590

132

36
15

4,629

Ery)
1,982

109
500

a8’

3,583

1,248



EMBANKMENT

PASANGAN
BATUKALI

SAND BED

CORRUGATED-
PIPE

PIPE LAYING
LABOR

SUB-TOTAL

{21 DRAINAGE

EXCAVATION

EMBANKMERNT

PASANCAN
BATUKALI

SAND BED

PIPE LAYING
LABOR
CORRUGATED-
PIFE

SUB-TOTAL

22 DRAINAGE

CULVER{D-C-1)

EXCAVATION
EMBANKMENT

PASANGAN
BATUKALL
SAND BED

CURRUGATED-
PIPE

CURRUGATED
PIPE LYING

SUB-TOTAL

CULVERT(D-G-2}

6004 t=2mm

BOOY t=2mm

6004 t-2mm

32,6 M3
5,00

1.9 "
50 M
1.0 MAN
14,1 m?
6.6 "
.74 "
2.4 n
1.5  MAN
50 M
10,3 M3
97.6 "
5.63 v
3.2

8.0 M
1.5 MAN

40
4,415

500
4,830

110

120
40
4,415
500
il0

b, 200

120
40

4,415
500

4,830

110

1,304

22,075
950
24,150

110

25, 687
24,150

49,837

1,764
1,464
34,172
1,200

165
3t, 000

38, 765
31,000

69,765

1,236
3,904
24,856
1, 600
38, 640

165

31,926
18, 640

70, 401
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2)

¥3,B812,000

. COST OF BUILDINGS SPECIFICATION

Description of ltems Materlal . Size Quantity  Unit. Unit Price Cost No. Remark
1. STORAGE HOUSE 1,906, 000
2. GRANARY 1,906, 000

TOTAL 3,812, 600

1
STORAGE HOUSE SPECIFICATION
Rp. 2,585,446 (¥1,906,375)
Description of Items Materlal Size Quantity  Unit Unit Price Cont No. Remark
1. TEMPORARY WORK 1 SET 85,200
Z, EARTH WORK 1 " 76,139
3. CONGRETE WORK i u 748,013
4., WOOD WORK 1 " 779,808
5. ROOFING WORK 1 " 571,440
6. PAINTING WORK 1 " 326, 700
415 Rp.
1US$= 358 yEN
TOTAL 2,587,400 .
{1,906, 375) {10,590 YEN/MZ)

1. TEMPDRARY WORK
LAND CONSOLIDATION 1 SET 9, 000
LEVELING BATTER BOARD 1 " 9, 000
CURING 1 " 5, 400
TRANSPORTATION 1 " 14,400 .
TEMPORARY BUILDING 1 n 9, 600
SCAFFOLDING 252 M2 150 37,800

TOTAL 85, 200
2. EARTH WORK
ROCT EXCAVATION 82,8 mI 160 13,248
RUBBLE FOUNDATION 12.1 " 1,450 17,539
SAND LEVELING 36,84 " 1,020 17,576
BACK FILLING 39.6 " 120 4,752 '
WASTE TREATMENT 43,2 " 70 3,024

TOTAL 76,139
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1, CONCRETE WORK

FOUNDATION 12,7 M? 5,810 189, 987
PARQUET CONCRETE 18,84 " 9,200 173, 328
BRICK MASONRY 13,56 v 5,740 77,834
PLASTER PAINTING 298.8 m2 280 83, 664
FLOOR TILE 180,0 " 1,200 214, b0
FIXTURES MORTAR EET 7,200

TOTAL 748,013
4. WOOD WORK
WOOD MATERIALS 18.8 M3 18,000 338, 400
CARPENTER LABORS 1 SET 49, 320
GLASS WINDOW 45.6 M2 4,270 194,712
LOUVER WINDOW 21.6 " 4,610 99,576
DOOR 13,2 " 1,700 48,840
NAIL, METALIC MATERIALS 1 SET 38, 000
PLINTE 72,0 M 160 12,960

TOTAL 719,808
5, ROOFING WORK
IRON PLATE FLAT SEAM ROOFING 291.6 M? 1,800 524,880
DITTO RIDGE s 48.0 M 700 13, 600
EAVES GUTTER 86.4 " 120 10, 368
VERTICAL GUTTER 28,8 " 90 2,592

TOTAL 571,440
6. PAINTING WORK
PAINTING 360 M2 260 93, 600
CEILING(INDQOR) 180 " 1,100 198, 600

" (BACK OF EAVES) 78 " 450 15,100
TOTAL 326, 700
2
GRANARY SPECIFICATION
Rp. 2,585,446 (¥1,906, 3715)
Description of Items Materlal Size Quantity Unit  Unlt Prics Cast Na, Retmark
1. TEMPORARY WORK 1 SET 85,200
2. EARTH WORK 1 " 76,139
3, CONCRETE WORK i " 748,013
4. WOOD WORK 1 n 779,808
5, ROOFING WORK 1 " 571,440
6. PAINTING WORK 1 " 324,700
\Us$= 415 Rp..
TOTAL 2,587,400 306 YEN
(1,906, 375) {10,590 YEN/M?)
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1. TEMPORARY WORK
LAND CONSOLIDATION

LEVELING BATTER BOARD
CURING
TRANSPORTATION
TEMPORARY BUILDING
SCAFFOLDING

TOTAL

2, EARTH WORK
ROOT EXCAVATION
RUBBLE FOUNDATION
SAND LEVELING
BACK FILLING
WASTE TREATMENT
TOTAL
3. CONCRETE WORK
FQUNDATION
PARQUET CONCRETE
BRICK MASONRY
PLASTER PAINTING
FLOOR TILE
FIXTURES MORTAR

TOTAL

4. WOOD WORK
WOOD MATERIALS
CARPENTER LABORS
GLASS WINDOW
LOUVER WINDOW
DOOR

NAIL,METALIC MATERIALS
PLINTE

TOTAL

5. ROOFING WORK

IRON PLATE FLAT SEAM ROOFING

DITTO RIDGE
EAVES GUTTER

VYERTICAL GUTTER

TOTAL

6. PAINTING WORK
PAINTING
CEILING(INDOOR)

" {BACK OF EAVES)

TOTAL

1 SET
v "
1 "
1 "
1 n
252 M2
82,8 M3
12,1 "
.64
39.6 "
43.2 "
32,7 M3
18,84 v
13,56
29.88 Mt
180,09 "
SET
te.8 M3
1 SET
45.6 M2
21.6 "
13.2 "
1 SET
72,0 M
.6 M2
48,0 M
86.4 "
8.8 "
360 Yo
180 "
78 "

150

160
1,450

t,020
120

70

5,B1¢
9, 200
5,740

280

1,200

18,000

4,270
4,610

3,700

180

1,800

700

120

90

260
1,100
450

9, 000
9,000
5, 400
14,400
9, 600
37,500

85,200

i3, 248
17,519
37,576
4,762
3,024

16,139

189,987
173, 328
71,834
83, 664
216, 000

7,200

748,013

338,400
49,320
194,712
99,576
48,840

36, 000
12,960

779,808

524,880

33, 600
10,368

2,592

571,440

93, 600
198, 000

35,100

326,700
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{E1) UNIT COST

Description of Items  Material Size

Quantity  Unit  Unlt Price

Cost

No. Remark

|. EXCAVATION (NORMAL SOIL}
EARTH WORK
SUPERINTENDENT

GENERAL EXPENSES

TOTAL

2, EXCAVATION (SOLID SOIL)

EARTH WORK
SUPERINTENDENT

GENERAL EXPENSES

TOTAL

3, EXCAVATION(SILTY MUD, DEPTH 1.0m)
EARTH WORK

SUPERINTENDENT

GENERAL EXPENSES

TOTAL

4, SOIL HAULING(DISTANCE 30m}
EARTH WORK

SUPERINTENDENT

GENERAL EXPENSES

TOTAL

5, SOIL HAULING (DISTANCE 75m])
K

GENERAL EXPENSES

TOTAL

46, EXCAVATION (DEPTH t.0m MORE)
EARTH WORK
SUPERINTENDENT

GENERAL EXEPNSES

TOTAL

7. FILLING {(INGLUDING CONPACTION)
EARTH WORK ‘
SUPERINTENDENT

GENERAL EXPENSES

TOTAL

0.75 MAN

0,025 "

1,50 MAN

0.05 "

0.15 MAN
0,007
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120
150

120

150

120

150

120

150

120
150

120

20

27

120

130

160

180

58

245

39

50

65
Z0

a5

25

50

30

40

30% OF ABOVE AMOUNT

“30% OF ABOVE AMOUNT

30% OF ABOVE AMOUNT

0% OF ABOVE AMOUNT

K=120/275%{ L+ 15}

30% OF ABOVE AMOUNT

30% OF ABOYE AMOUNT

30% OF ABOVE AMOUNT



8. SODDING . o i

EARTH WORK Lot 0.15 MAN ' 120 - 18
SUPERINTENDENT . 0,01, % ... 150 1
GENERAL EXPENSES R 6

TOTAL - o . - 25

9. 50D HAULING

5
10, MASONRY {FOR ROAD)
QUARRY STONE 1.20 M3 950 1,140
EARTH WORK . 0.30° MAN 120 . 36
SUPERINTENDENT a.15, ¢ 150 22
GENERAL EXPENSES . 17
TOTAL . . - o 1,215
11, PASANGAN  (1:4)
RUBBLE STONE 1,20 M7 950 1,140
B.C, 0,958 DRUM _ 2,190 2,098
SAND p.522 M3 . st 266
MASON . 1.20 MAN . iso - 216
SUPERINTENDENT ] e.12 vz 26
EARTH WORK EN 120 432
SUPERINTENDENT ¢.08  n 150 27
GENERAL EXPENSES - . 210
TOTAL 4,415
12, PLASTER {1:3)
P.C. _ 0,048 DRUM 2,190 105
SAND 0,0194 M3 510 9
MASON 0.20 MAN 180 1%
SUPERINTENDENT 0,02 " 220 4
;:ﬁfg;"r oF 0,40 MAN 120 48
SUPERINTENDENT 0.0z v 150 3
GENERAL EXPENSES " ' ) ' o _ 25
TOTAL ) 230
. ZOMENION uab)
P.C. 0.03! DRUM 2,190 81
SAND 0.0085 M2 510 4
MASON 0,12 MAN 180 21
EARTH WORK 0.35 » 120 42
SUPERINTENDENT 0.1 n 220 2
SUPERINTENDENT 0,02 n 150, 3
GENERAL EXPENSES 23
TOTAL 160
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30% OF ABOVE AMOUNT

30% OF ABOVE AMOUNT

30% OF ABOVE AMOUNT |

30% OF ABOVE AMOUNT

0% OF ABOVE AMOUNT



i4. CONCRETE 152:3)

RUBBLE STONE
SAND

P.C,

EARTH WORK
SUPERINTENDENT
MASON

GENERAL EXPENSES

TOTAL

15, MASONRY - (1:3)

RUBBLE STONE
P.C.
SAND

LAVORS

TOTAL

16, PITCHING {114}

RUBBLE STCNE
P.C,

SAND

MASON
SUPERINTENDENT

EARTH WORK
SUPERINTENDENT

GENERAL EXPENSES

TOTAL

REINFORCED

17,
CONCRETE

18. CONCRETE
CRUSHED STONE
SAND

P.C,

EARTH WORK
SUPERINTENDENT
MASON
SUPERINTENDENT
GENERAL EXPENSES

TOTAL

19. REINFORCING BAR

REINFORCEMENT
TIE-REINFORCEMENT

REINFORCEMENT WORKS

SUPERINTENDENT

EARTH WORK
GENERAL EXPENSES

TOTAL

6,00

1.20

M3 1,460

“ 510
DRUM 2,190
MAN 120
0 150
" 180
M3 950

1.191 DRUM 2,190

o186 M2 510
MAN
1.50 M3 950

0,950 DRUM 2,190

0,522

1.20

0,12
360
0.18

M3 510
MAN 180

1" 220
" 120
" 150

M3 1,460

DRUM 2,190
MAN 120

Kg 80
" 260

MAN 180

" 220
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467
275
4,380
720
45
180

283

&, 350

i, 140
2, bos

94

4,155

1,425
2,098
266
216
13

432
27

211

4,235

24,765

1,197

4, 380
T20
45
180
22

29

7,110

8, 809
520

1,620

660
1,080
1,010

13,490

30% OF ABOVE AMOUNT

C.F. NO.1t

0% OF ABOVE AMOUNT

{NO, 18419420}

30% OF ABOVE AMOUNT

30% OF ABOVE AMOUNT



20, FORM
CARPENTER

SUPERINTENDENT
EARTH WORK
SUPERINTENDENT
LUMBER
NAIL
EARTH WORK

TOTAL

FOUNDATION OF
2l. pINE AGOGREGATE

(INCLUDING SMALL HAULING)

SAND
EARTH WORK

SUPERINTENDENT
GENERAL EXPENSES
TOTAL

22. GRAVEL FILLING
CRUSHED STONE

EARTH WORK
SUPERINTENDENT
GENERAL EXPENSES

TOTAL

23, ASPHALT (DEPTH 3m 100m2})

BALLAST
SAND

ASPHALT

ASPHALT
EMULSION

EARTH WORK
EARTH WORK
SUBPERINTENDENT
DRIVER

LABOR

EARTH WORK

GENERAL EXPENSES

TOTAL

* ASPHALT
(DEPTH GcmPer m2)

z4. PITCHING Per mZ, DEPTH 15cm)

CRUSHED STONE
SAND

EARTH WORK
SUPERINTENDENT

GENERAL EXPENSES

TOTAL

5,00 MAN
¢.50 "
z00 M
0,10 "
0,40 M3
4.00 Kg
4,00 MAN
1.20 M3
0,375 MAN
0,199
1,20 M3
0.30 MAN
018 n
4.0 M3
2.0 "
1000.00 Kg
20,0 L
6.0 DRUM
20,0 MAN
.00 o
1,00
1.00 MAN
1,00 "
0,20 M3
0,05 M2
0.375 MAN
0.0019
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180

120
150
4,750
80

120

400
120

150

950
120

150

1,900
400
0

40

BO
120
£50
i50
120
120

1,170

900
110

240

3,965

480
45

29

26

380

1,140
36

22

1,215

7, 600
BOO
20, 000
8o0o
480
2,400
150
150
120
129

880

33,500

237

azo

0%, OF ABOYE AMOUNT

IN% OF ABOQVE AMOUNT

30% OF ABOVE AMOUNT

30% OF ABOVE AMOUNT



* PITCH]NG
(Por :ﬂ. DEPTH Z0¢m)

425
FILLING OF
25, gMALL CRUSHED STONE
{DEPTH bcm, Par 100m?) .
CRUSHED STONE ) 8.00 M3 1,460 11, 680
SAND 2,00 4w 800
EARTH WORK 7.50 MAN 120 900
SUPERINTENDENT ‘ 0.315 v 150 56
GENERAL EXPENSES 1,964 2/15 x NO. 26
TOTAL 15,400
26.
OPERATOR 30.00 MAN . 150 4,500
2::;3"?13'? .00 v 110 3,300
xg:in HAULING 30,00 MAN 110 3,300
EARTH WORK : 150,00 110 16, 500
SPRAY WORK 80,00 110 &, 60O
GASOLINE 1200,00 L 20 24,600
ENGINE OIL . ' 20,00 L 130 2,600
SUPERINTENDENT B.00 MAN 150 1,200
GREASE 5,00 Kg zz0 1,100
GENEHAL EXPENSES 10,620 30% OF ABOVE AMOUNT
TOTAL 73,720
27. SURFACE $0IL REMOVING WITH BULLDOZER {11 TON CLASS)
WORKING LENGTH L=30M
Q-QxtxEx64 x 0.9 x 0,926 « $3.3 M3/He B o gant s 0,926
PER DAY 5 He. x 53,3z 266M3/DAY
COST OF FUEL 10.5 ¢ o 116
OTHER MATERIAL 1 ‘ 35 x0.3s
DRIVER 0.168 MAN 220 37
DRIVER ASSISTANT : 0,168 110 18
SUB-TOTAL 206 F.C,
REPAIRING COST 1,758
SUB-TOTAL 1,755
TOTAL : 1,961
PER 1M? 206/53,3 4 D.C.
" 1,755/53.3 33 F.C.
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28, EXCAVATION AND TRANSPORT OF EARTH WITH BULLDOZER (11 TON CLASS), -

WORKING LENGTH Le98M - - =~ =% .o l¢ 7 i o

. . ' sEl x EZx E3 x
Q:QxixE:22 x 0,9 % 0,926+ 18.3M3/Hr. . 0 E.f.uil.o;’n‘:.as:ﬂ:‘ezu.*yzs_

PER DAY 5 Hr, x15.3 = 91.7M3/DAY

COST OF FUEL - 10.5 "t A 116
OTHER MATERIALS : : 1.0 5 6x0.3=
DRIVER 0. 168 . 220 3 Y o = 0,168
DRIVER . 6,160 1o 18 "
ASSISTANT
SUB-TOTAL 206 F.C.
REPAIRING COST 1,755
SUB-TOTAL 1,755
TOTAL C 1,961
PER 1M? ' 206/15.3 ‘ T D.C.
" 1,755/15.3 115 F.C.
29. LAND LEVELING WITH BULLDOZER {11 TON CLASS) : : S
S=S50xE Sox 520,2xW  WrB-0.30 ’
W= 3,35.0,30 = 3,05m
So=520.2x3.05=1,586,6 E=0.8
Sz 1,586,6 % 0,8 s 1,269,3
TOTAL
PER 1.0m? 206/1, 269, 3 0.16 © 0 p.C.
" "1,758/1,269.3 1.38 3 z F.C.
30, EXGAVATION TRENCH WITH BUCKHOW (0.35M3 CLASS)
a- 3600 x g x {x E. 3600 x0.31 x1.0x0.5 16.9m3/Hr.
Cm 13
gz qexKX=20,35x0,83=03
f=1,0 E=0.5 Cm=s 0.0676+ 24 £ 1350
x 33 SEC.
COST OF FUEL ‘ 60t T - 6k
OTHER MATERIALS 1 : ’ ' 20 % 0.3
DRIVER 0.168 MAN - 220 . -
DRIVER o R .
ASSISTANT o.i68 " tie 18
SUB-TOTAL 141
REPAIRING COST 1,729
TOTAL 1,870
PER }.0M? 141/16,9 8 D, <,
" 1,729/16.9 02~ Fc -
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3. LOADING WITH TRUCKTOR SHOVEL (l).lm3 CLASS) .
Q= 00 xgxIxE | 34600 x 0.30x0.9x0.5 ;. 23, 2m3/Hr. .
Cm 42 ..
qo = 0.4m? K20.75 g=qoxK=0,30

Cm = 42SEC, {=0.9 E=0.5

COST OF FUEL 2.5 11 28
OTHER MATERIAL o 8
DRIVER 0.167 MAN 220 EV)
DRIVER 0.167 ™ 110 18
ASSISTANT
SUB-TOTAL 91
REPAIRING COST ' 1,972
TOTAL . 2,063
PER 1,0m> 91/23.2 4
" 1,972/23.2 85

32, CARRING WITH 4.0 TON DUMPTRUCK

WORKING LENGTH L = 500m

Q= 0xgxfxE  60x2.2x0.9 , 8, 64m3/Hr.
Cm 11

q=T/W=4/1.82.2 {=0.9 E=0.8

Cm = 11.0 (L = 500m)

COST OF FUEL 4.0 b 11 44
OTHER MATERIALS 1,0 13
DRIVER 0,139 MAN 220 31
SUB-TOTAL 88
REPAIRING COST 1.0 Hr. ) 560
TOTAL 448

PER 1.0m3 88/8. 64 10
" 560/8. 64 65

33,1 LEVERING AND 5CIL COMPACTION WITH BULLDOZER

b0 xV ::N\\i'xDxE= 66:67:0.::0.1520.? = 49.2m3/Hr.

VibTm/min, W=0.7 D=90,15 Ea0.7 N=z&

Q2= 10E {(10D+8) = 10 x 0,75 x {10x0.15+8) = 71, 3m3/Hr.
Ol x02 49.2 x71.3

- = = 29.1m3/Hr.
Qlsqz” 493 +713" 2l imi/Hr
33,2 PER 1.0m? . 208/2901 7
" 1,755/29.1 60
SOIL COMPACTION WITH RAMMER
GASOLINE 0.55 ¢ 26 14
OTHER MATERIALS 1.0 4
DRIVER 0.143 MAN 200 28
SUB-TOTAL 46
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30% OF ABOYE

30% OF ABOVE
200 x T
t = 6.0
"TIIE 0la33/6 = 0,139

30% OF ABOVE AMOUNT

1.0 man/7T Hr, = 0.143



REPAIRING COST

TOTAL

PER I'.0m®

34, PIPE LYING
EXCAVATION

BACK FILLING

LAYING

TOTAL
PER

35. PIPE LYING
EXCAVATION
BACK FILLING

LAYING

TOTAL

PER

V=601A1DxfxE‘60xl.820.1§x0.9xﬂ.

70 70

1o

N

nd = 60 time/min. Aszndxa= 60x0, 03m2= 1,8

Dz 0,15ecm f= 0,90

N: 4

46/3,14

10/3,14

(i 504)
13,5

12.5

LABOR 1.0

TECHNICIAN 1.6

1.0m 2,518/50

f1256)
12,3

12.0

LABOR 0.6

TECHNICIAN 1.2

1.0m 2,238/50

36, SLUICE VALVE BOX PER 1,0 PLACE

PASANGAN
BATUKALI

CONCRETE

FORM -

EXCAVATION

BACK FILLING

TOTAL

37. HYDRANT (FOR PADDY FIELD)

CONCRETE

FORM

POLY VINYL
CHLORIDE FIPE

TOTAL

0.016
0,16
$300 L=0,35 1.0

E=zEl xEZx=0,9x0.95

M2
PC

A-55

= 0,86
15
22
120 1,620
40 500
ilo 1i0
180 288
2,518
50
120 1,476
40 480
110 T 1
180 216
2,238
45
4,415 2,428
6, 350 ) B3
991 R LT
120 223
40 50
3,130
4,415 20
99 158
800 800
1,028

B6 = 3,14m?/Hr.

" 495/7.5 70 -

U.6x0.45x50=13,5

0.57 x 0.43 x50=12.3



HYDRANT (FOR-UPLAND FIELD}

CONCRETE . 0.084 M3 4,415

FORM 1.3 M 991

EXCAVATION ' 0.36 M3 120

BACK FILLING o.24 v 40
TOTAL

3Tl

1,288

43

1,712

3, EXCAVATION AND TRANSPORT OF EARTH WITH BULLDOZER (15 TON CLASS)

WORKING LENGTH L = 30M
Q:=Q' xfxF=9l x0,9x0.926 = 75.8M>/Hz.

PER DAY 5Hr. x 75.8 = 379M3/Hr.

COST OF FUEL 12.0 & ) 1

OTHER MATERIALS 1.0

DRIVER 0.148 220

DRIVER ‘

ASSISTANT 0.168 e
SUB-TOTAL

PREPAIRING COST
SUB-TOTAL

TOTAL

PER 1m3 221/15.8

" " 2,211/15.8

39. LAND LEVELING WITH BULLDOZER (15 TON CLASS)
SzSoxE So=-520.2xW W= B.0, 30

W=3,24-0.30 =29 4m
So = 520,2x%2.94=1,529.4m? E-: 0.8

521,529,4x0,8=1,223.5m3

TOTAL
PER 1oom3 227/1.223.5 0.18

" " 2211 /1,223.5 1.82

132

40
a7

227
2,211
2,211

2,438

29

THIS IS BLADE RATIO
101 x0.9=91
E-ElxE2xElxE4

= 1.Oxl, Ox0.85x).09:=0, 926

132 x0.3 =
25 day/30 day = 0.833

0,.833/5 Hr. = 0,168

D.C.

F.C.
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(v} CALCULATION OF MATERIALS

’

DAM BODY
Excavatlon Embankment Surfsca Soil Removing
Sttin  Dutnce Beetion PG Vowme Secton TTaT Vomma Setion AR Volume
im mh  mh wmh wh wh sl mlmd)
No.1
+17.65 0.00 3.17 3.43
428,30 10.65 6.00 3,00 31,95 15.22 9,20 97.98 4,00 3.72 39.62
4+40.50 12.20 6.00 6,00 73.20 30.16 22,69 276,82 5.14 4,57 55.75
+46.11 5,61 6,00 6,00 33 60 45.45 37,81 212.11 6.09 5,62 31,58
#74.22 53,89 6,00 6,00323.34 78,94 T8.94 425408 7.76 T.76 418.19
No.2 6.00 59. 69 6,85
+2.7% 2.75 6.00 6,00 15,50 53,32 56.51 155.4¢ 6,52 6.69 18.40
+19,20 16,45 6,00 6,00 98.70 19,30 - - 4,34 5,43 89.32
+41.65 22.4% 0,00 3,00 &7.35 3.17 11,24 252,23 3.43 3.89 8%.33
Total 644,70 524A,62 T40.19
SURFACE S0IL REMOVING OF BORROW-PIT
2 3
2,400™ x 0.2 = 480™
TOTAL OF SURFACE S0IL REMOVING
740 + 480 = 1,220 m3
SPILL WAY
Excrration Embankment Surfaca Soil Removing
Stion  Dilawe  “Section CELETVohima  Seetion ‘s\;’::: VYolume  Section i‘:&:" Vokime
tm} ml  @h  AmD) tmd qm} (m2) tmd) (ml} (m2)
+30, 00 T.64 .00
+20,00 10,00 17,48 12.56 125,60 ¢©.Q0
+10,00 10,00 20,68 19,08 190,80 0.00
No.0 10.00¢ 9,60 15,14151,40 0,00
-10.00 10.00 31,50 31.50315,00 13.75 13,75 13,75
«13,00 3,00 18.34 24,92 74.76 2,46 8,11 24,33
-17,00 4,00 11.99 15,17 60.68 1,28 1.87 7.48
«19.00 2.00 18.28 15.14 30.28 0.00 0.6-; 1.28
«23,00 4.00 46.50 32.39129.56 0.00
Total 1,078.08 170. 59
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VOLUME OF EART

HWORK ( IN BORROW-PIT)

X

-
\

(CALCULATION)

331 7™ AREA ‘\‘
2M AVERAGE DE 2
6634"-VOLUME

\i
\§=§ik-¢
??\\\\ >

K

<
S

/
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fA L A

RROW TRACK

/
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Kinds Calculsted Proceas Unit Quantities ' Total Remarks

width length
(m) ‘(m)

STONE PITCHING AREA

{1) INLET
SLOFE OF
% UPSTEAM
SIDE -
L)
o m m
f 4.48 25.00 112,00
l_‘._eﬂ_.
b, DAMSITE )
¥ 3,20 10,00  32.00
4.00+2.40 .
2z
c. GREST 2,00 21,85  44.00
d. BED OF
APPROACH
A = 13,00 x 8,00 -4, 00%x2 72,00
e, TRANSI- 1,00 7.83 8,00
TION OF
DAM
{. SLOPE OF APPROACH 2.23 12,57 28,00
SUBTOTAL 296,00
{i1) CANAL '
a. BED OF
CANAL
5.00 x 25.9 + 4. 00 x 6.00
x1/2 +{4.50 +3,00)x 1/2
% 6.50 195,00
b, SLOPE OF
CANAL

75
150 x =" x {25.9 x 2
+ 6.30) 97.00

SUBTOTAL 292.00

TOTAL 588,00 m®
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Kinds

Calceulated Process Unit Qm_ntttlea

Total Remarks

CORSSING BRIGE (H-BEAM)

1. H-BEAM

S55-41R,

55-41 B.N

5541-C

5541~ B

SLAB PLATE

8541-B.N

5541-B.N

5541-B.N

FORM FLATE

5541-1L

5541-B.N

8541-B,N

FORM PLATE
{WOOD FORM)

SPACER

GUARD RAIL

REINFORCE-
MENT

H-596 x 199 x 10 x 15
L =9,00M Nas
9, 00x{5x94. 6 kg/m =

90 x 9 x 556
3,51%8

N=30
x 30 =

M22 % 60 N=120 (H-BEAM)
300x90x% Leze.388™

26,188 x 34.6 kg =

170 x $x 230 N=lb6

3,964%8 x 16 =

570 x 3.2 L=lo. DDM

20.8%% x 10 x 16 =

N=lé

M25 x 460 N-20

1.88 x 20 =
¢4 19 % 55 N=160

kg,

0.2317%x 160 =

# 19x45 N-495
0.290%8 x 495 =

455 x 3.2 x 2,250
25,72 K8

N=8
xB=
100 x 3.2 x 350 N =6
088 x b =

416 x 30
0.16"F x 64 =

# 16 %30
0. 168 36 =

N=#lb

{0.58 x (9.3 + 0.7)~{0.58x
5x0. 1990 (0.2%9) x2=

490 x 15 N=60

M

L = %.00 N=2

L=9. BM L=0, ‘HM

N=12

1 Dlé

W =12x10,24x 1,56
2 Dlo LﬂO.BﬁM N=82

W =0.86 x 82 x 0.56=
3 D13 Lossg™  gap.35M
N=10
W = 9. 15x10x0,995

4,257 kg

108 kg

63 kg

9,130 kg

63 kg

3,328 kg

ANCHOR
BDLT

A8 kg

37 kg

144 kg

(8541}
206 kg

5 kg

10 kg

{FoR
JOINT)

6 kg

z
14.04 ™

192 kg

40 kg

91 kg

A-60



Kinds ~ Calculated Process Unit Quantities  Total Remarks

4 D10 L-l.ZZM NaT2

Wel.22x72x0. 56 49kg
REINFORCE-
MENT NET # 6 x 150 x 150
10.0x9,0= 90 me
CONCRETE
GONCRETE
FOR PAVING V#0.05x9.30x9.0¢ 420 m?

V)= 0.162x 9.3 x (9.0-1.0)
= 12.05

Vau 9, 3x0, 5x{0. 162+0. 06}
x2u2.06

V2 =0,014x9.3=20.13
Vg4 3 0.35x0. 30x9, 020,95 15,19 m?

JOINT FILLER t =20 m/m

) 0. 15x10. Ox2= 2,30 m?
DRAINAGE
OUTLET({V) £ 75 x 700 Na4
4x0.7r 2,80 m
RUBBER SHOE 250 x 200 x 46 N-10
3.2kgx 0= 32 kg
PASANGAN

BATURALI (2 ABUTMENT)

{ (3.87x1.00)4{3.87+1,10)x
1/2 % 1.70 + {0.80x0. 600} }
10, 00x2 = 171.40 m
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*-—-CENTER OF EXCAVATION

&-—-CENTER OF EMBANKMENT

LAND READJUSTMENT { PADDY FIELDS iN TEGINENENG )

B 77772 i < |
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AVERAGE

PADDY FIELD EARTH WORK

DISTANGE
Ne, 1 2,650 ™ 83,00 m
No. 2, No, 3 3,970 96,00
No. 4 2,360 105.00
No. 5 1,590 97.00
TOTAL 10,570

NO, 1 PADDY FIELD

Exist Prop Excavation (-) Embankment {+}
No. Area (A} Elev,(B) (A)x{B) Elav. Area Helght Vol.(m*) Aren Height Vol.
me m m? m m m m3 mé m m3
E 1,107.00 48,25 53,412,75 47,36 407.00 0.89 985,23
D 4,257, 00 47.75 203,771.75 47.36 4,257.00 0,39 1,660.23
[+ 3,487,00 47.25 164, 760,75 47,26 3,487.00 0.11 383.57
B 3 zlo,00 45.77 150, 131.70  47.36 3,210,00 0.59 1,893,590
A 273,00 46,00 12,558,00 47.36 273,00 1.36 371,28
me m3 m3 m?
Total 12,334.00 584, 134,95 2,645.46 2,648.75
584, 134.95 m
EL. PROPOSAL = S5la%n = 47.36
NO.2 PADDY FIELD
Exist Prop Excavation {-) Embankmeant {+}
Nu., Area {A) Elev,(B) (A)x(B) Elev. Azrea Height Vol.{m3) Area Helght Vol.
m? m m3 m m2 m m3 mi m m3
H 940. 00 48,50 45,5%90.00 48.17 940. 00 0,33 310,20
G 8,253.00 48,25393,707.25 48.17 8,253.00 0,08 660,24
P 1,483, 00 48,00 7),i84.00 48.17 1,483, 00 0.17 252,11
1 1,283.00 47.75 61,263.25 48.17 1,283, 00 0.42 538,86
m? m? m? w3
Total 11,959.00 576,244.50 970. 44 790. 91
EL. AVE = %‘%‘—% =48.185™  EL. PROPOSAL = 30:185448.135 45 |7
+ 959,
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NO. 3 PADDY FIELD

Exint "Prop Excavation (=) Embankment {4)
No, Area (A} Elev,(B} (A)x(B) Elev. Area Height Vol{m?) Area Helght Vol
m? m m? m m? m m3 m2 m m?
M 6, 195,40 4B. 63 301,262,85 48,17 6,195.00 0.46 2,849.70
L 1,870.00 48.25 90,227.50 4B8.17 1,870.00 0.08 149, 60
K 2,723,00 47.501§29,342.50 48, 17 2,723.00 0.67 1,BE4.41
J 1,160.00 47.00 54,520.00 48,17 1, 160,00 1.17 1,357.20
m2 m3 m? m?
Tatal 11,948,00 575, 352.85 : 2,999.30 3,181.61
m
EL, AVE » 315.352:85 _ 4 o om EL, PROFOSAL o 38: 1832 48,188 44 379
11,348.00 2
NO, 4 PADDY FIELD
Exint Prop Excavation {-) Embankment {+}
No. Area (A} Elev.(B) (A)x(B} Elev, Area Height Vol.(m?) Area Height Vol.
me m m? m m? m m? m? m m3
Q 100.00 49.00 4,900.00 48. 41 100.00 0.59 59, 00
P 6,737.00 4B.75 328,428.75 48.41 6,7T37.00 0.34 2,290, 58
Q  2,973.00 4B.25 143,447.25 48.41 2,973.00 0,16 475,68
N 2,727.00 47.72 130,132.44 48.41 2,727.00 0.69 1,881,63
m m? m? m’
Total 12, 537,00 606, g0B. 44 2,349,538 2,357.31

EL. PROPOSAL = 286:808.44 _ 4o 450m

12, 537,00

NO. 5 PADDY FIELD

Exint Prop Excavation (=) Embankment (+)
No. Area (A) Elev.(B) (A)x(B) Elev. Area Height Vol.(m3)} Area Height Vol.

m? m m? m m? m m? m? m m?

T 3, 706,00 49.33182,816.98 48.%1 3,706,00 0.42 1,556.52
3 7,558.00 4B.7536B8,452.50 48,91 7.558,00 0,16 1,209.28
R 713,00 48.38 34,494,94 713,00 0.53 377.489

m? m3 3
Total 11,977,00 585, 764,42 1,5586,52 1 597";7
. G586, 587,

585, 764,42
EL. PROP 222, 092, 5 m
OSAL = = 1,977 0p = 18,907
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Excmvation Embankment Surface Soll Removing
" guation Distanes  Section ‘m""m"' Voume  Section, ;‘Wh_ Volurme  Saction ;\smmm' Vakame
@ b mh ol mh imd imh iml imb tmh

1. MAIN ROAD-1 (B=10.00m)

??i.i5 0.00 0.00 0,00 0.00 0.00 0.00 0.00

+41, 465 24.20 - - - 14,48 12,24 296,21

+55.00 13,35 - - - 8,76 11.62 155,13

481,00 26.00 - - = .50 8,13211.38

No. 3 19,00 - - - #8.45 B.DB 153,52

+50. 00 50,00 - - - [1.78 10,22 511,00

No, 4 50.00 - - - 23,19 17,49 874.50

+25.00 25,00 - - - 20,97 22,08 552,00

+50. 00 25,00 - - - 12,68 16.83 420,75

+89, 00 39,00 - - -« T.83 10.26 400, 14

No, 5 11.00 - - - 5.8y 6,82 75.02

+50,.00 50. 00 - - - 2,98 4.40220,00

No, b 50.00 0,36 0,18 9.00 0,00 1.49 74.50

No, ¥

+53.G60 163060 0.36 0,36 58,48 0.00 - 3. 00

Total 545,55 67,68 3,944, 15

Excavation Embankmen| Surface Soil Removing
Sution  Ditsce  Sectian  ATEEY Youme  Sacrion ’_,:::;I':: Volums  Section ;':";: Volume
tm} imh mh) m} tm?y (mdy (L] (md) (L] m

2. FARM ROAD-T (B=6,00™)

Ne.0  0.00 0,50 0,25 0.00 20,06 10,03 0.00

+12,50 12.50 .50 0.50 &.25 12,86 16.46 205,75

+42,00 30, 5¢ 0,50 0.50 15.25 8.60 lo, 3 327.27

+69,0026,00 0,50 ¢.%6 13,00 6.88 7.74 201.24

#95.00 26,00 0.50 0,50 13.00 4.06 5.47 142,22

No. I

+17.00 22.00 0.50 0.50 11.00 1.34 2.70 59.40

yﬁ.%ﬂ 11000 0.50 0.50 55.00 1.04 1,19 30,90

No, 3

+ 5,0078.00 1.17 ¢.84 65,52 0.18 0.6! 97.58

Total 179,02 1,114.36

3, FARM ROAD-1 (B=6,00™)

No,0¢ 0,90 0.10 0.05 0,00 2.89 1.45 0,00

+34,00 34.060 0.1C¢ ©.10 3.40 2,64 2,79 94,86

+97.00 63,00 0.10 0.10 6,30 2.89 2,77 174.51

+i6400 67,00 0.10 0.18 6.70 3.84 3,37 225,79

420300 39.00 0,10 0,10 3,90 4,79 4,32 168.48

Total 20.30 663,64 "
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+ Eseavation Embankinen) Suifece 3ol Rrmoring
Statiow Distanes  Seclion ‘s\::i':; Volms  Section As:m Vokme  Section ‘;:::: Volume
) m?) m tm1y tm2) (L] LY m3} m3) [LY]
4, FARM ROAD-2 {Bz6.00™ L=203.00™)
203,00 o,lo 20.30 3.18 645,54
5. FARM ROAD-3 (a=6:nn"‘ L#203.00™)
203, 00 0.10 20.30 3.96 B03.88
6, FARM ROAD-4 (B=6,00™ L=203.00™)
203. 00 0.10 20.30 1,77 765,31

7. FARM ROAD-5 (B=é,00™ L=203, 00™)

203,00 0.10 20.30 2,53 513.59

8. FARM ROAD-6 {B=6,007}
No,0 0.00 0.18 0.09 0.00 1.89 0.95 0.00
493,00 93,00 0.18 0.1816.74 1,27 1,58 146,94
420300 11000 0,78 0,4852.80 0,05 0.66 72.60
Total 69.54 219.54
9. MAIN ROAD {B=io,00™ Ls362.00™)

362.00 0.36 130,32 0,00 0.00

10, MAIN ROAD-B ~ 14 (B=6,00™ L=1,428.00™)

142.80 0.36514.08 0.00 0.00
11. ACCESS ROAD (B=200™ L=362.00™)
362.00 0,36 130,32 0.00 0.00
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Kinds

Calculated Process

Total Remarks

1, SLUICE VALVE BOX (PER 10 PIECE)

PASANGAN
BATUKALI
F

CONCRETE

FORM

EXCAVATION

0.2x{0.0+0.4)x0.95x2
+0,2%x0.8x0,8=0,56

S 0,05 x (0.5+0. 4)x0, 05x2

+(0. 152x3, 14x1/4)x0. 4
= 0,01

0,5x0.5x0,05=

0, 5x0. 5+0, 05x0. 5x4 =

B=1.40 L=l.49 H=0.95
1.4xp.4x0.95¢e

BACK FILLING (1.4%0, 95)-0. §x0. 8x0, 95=

2. HYDRANT (FOR PADDY FIELD)

CONCRETE

FORM

ROLYVINYL
CHORIDEPIPE

0.4x0.4x0.1=

10.4x0.4x 4=

+300™™ 420, 35™

3. HYDRANT (FOR UPLANP FIELD)

CONCRETE

FORM

EXCAVA-
TION

BACK
FILLING

0. 1x{0, 5+0, 4)x0. 3x2

+0, 5x0, 6x0, 1=

0.3x(0, 3+40. 4)x2+0. 4
x {0.540. b)x2=

Bz0.8 L=0.9 H=0.4
0.8x0.9x%0.4=

{0. Bx0, 9x0. 4)~{0. 5xbx0, 4}=

0,55 m3
0,0125m?

0.350 m"

1,862 md

1,254 m}

0.016 m?

0.160 m2

0.084 m?
1,300 m2

0.360 m3

0.240 m?
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Total Remarks

PLATE (STEEL)

50x6mm x 358mm
50x4mx7 1émm

Kinds Ca!cufited Proceaa Unit Quantitles
FARM- POND-
" EXCAVATION  12,0x12, 0x3, 02432, 00
{3. 0x3. 0x0. 5x15. 0)x42270. 00 702.00 m?
.
EMBANKMENT (2,00 x 1.00 x 20) x4-1600
(1. 00x1, 00x0, 5x21, Ohxd=42. 00
{1. 0BxL. 000, 50x25. 0)x4250. 00 108,00 m?
ASANGAN
et ( /FTECE x 4,00x16, O)x4=362.30
12, 00x12, 00=144, 00 506,30 m2
EXCAVATION
{PIPING) -
[
{AREA) o
(1.30+2.B0)x1. 5x1/2=3. 075
0,70x1.20=0,84 3.915m2
3.915x6. 0=23, 49
x,915x2. T0x1/225,29 28.78 m®
BAGK m3
FILLING 28,78™7 (0, 62x3, 14x1 /4 - 3
8.7)= 26.32m
EXCAVATION
(SUMP WELL) 3
2.0x2, 0x3. 14x1/4x3, 8% 119.30 m
PUMP STATION (FOR PADDY FIELD)}
GORRUGATE PIPE
. ¢ 3000™/™ <6, 40™
t=3.2m/m
FILTER
{5, 002-3, 002 }x1 /4x3. 14x3, 0= 37.68 m?
CONCRETE
{SUMP WELL)
3,702 x3. 14x1/4x0, B=8, 60
3. 002 x3. 14x1/4x0,20=- 1,41 7,19 m?
(PUMP BASE)
{0, 30x0, 6540, 50x0. 85)x0, 24
x2=0.30
{0, 60x0, 30x0.70)x2 =0.25 0.55 m®
FORM
3.70%3.14x0,8=9.29
(1,541,540, 540, 5)x0, 24x 2 =
192
2
(0, 340, 3+0. 6)x0, T0x 2 21,68 12, 89™
PASANGAN
BATUKALI
VZ x3,2%20.0= 50, 50 m?
STEEL[ANGLE}
50x50x6 mm  L=500 Ne3
50x50xh mm  L=470 N=8
50x50x4 mm  L=3000 N=2
POLT AND
UNIT
¢ 1omm x 32 N=50
ANCHOR BOLT ¢ 15 mm x 300 N=3
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Kinds

Calculated Process Unlt Quantities

Total Remarks

BOOSTER PUMP

CORRUGATE PIPE

CONCRETE

STEEL (PLATE)

FORM

STEEL
{ANGLE)

ANCHOR BOLT

BOLT AND NUT

NG, 1
PASANGAN
BATUKALIL

CONCRETE

MORTAL

FORM
REINFORCE-
MENT

NO, 2
PASANGAN
TATUKALI

CONCRETE

MORTAR

+600™/™ o9 50 o.M

+2000™/™ 14 o™ pa3,2™/m

2.50%%3. 14x1/4x0, 3001, 47
0, 90x2, 0x0, 2=0.36

5056 L=ddg™™
50x5™™  Laaag™™

2,5x3, 14x0, 3=2.34

{40+1, B)x0, 2=1, 16

50x50x6™/™ N=d L=g70™™

50x50x6™/ ™ 24 Lagpo™M
50x50x4™/ 7 yog Laga0™™

¢150™ ™ x210 N=4
F10m M 32 Na3b
CULVERT

VLTI ruh

{ 0.25x1.004(0. 15+0.25)
%x0,44} x 6,0=2,56
{0,25+1, 05)x0, 25x0, $0=0,29

{ 0,20x0,20x0,804{0,B0x0,B0x0,5
x0.2)} x2=0.1%

0.70x0. 07x6, 00=

{(0.10%0. 15-0, 07x0, 1} } x2
x6, 0=

g6 L=gs6.™ o,222™8/m

{0.25x1.04{D. 1540, 25}x0,43 }
xbs2.53

{0, 56+1, 19)x0, 25%0, 9=0, 40

(0. 2x0. 520, 9440, 94x0. 94x

0. 94x0, 5x0, 2)x2=0, 25

0.70x0, 07x6,00a

{0, 10x9, 15-0,07x0, 1 } x2x6,0=

1,83 m2

3,50 m2

3

3.04m

0.29 md

0.10 m?

2.00 m?
14,54 kg

3.18 m?

0,29 m3

0,10 m?
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Klndz_l Calculated Process Unit Quantities

Total Remarks

FORM

REINFORCE -

MENT #6 Lubs, 5™ 0.222%8/m

No.3

PASANGAN
BATUKALL {0.25x1. 004{0, 15+0.25)x

0.63) x6.0=3, 10
0.25x%0. 9x0, 5320, 12
{ {0.2x0, 2x0. 53)+0, 53%0. 53

x0, 5x0.2} x2==0, 10

CONCRETE 0. T0x0, 07x5, 00=

MORTAL (0. 10x0, 15x0, 07x0. 10)x2x6. 0
FORM
REINFORCEMENT ¢ 6mm L=65,5mm 0, 222kg/m
NQ, 4
PASANGAN 0. 25x1, 00+9{0. 25+0, 15)x0,
BATUKALY x1, 00430 5)x0.59
x6,0= 2,92

0,25x0.90x0,53=0. 12
(0. 2x0, 2x0. 5340, 53x0. 53x0. 5x0, 2}

x2=0. 10
CONCRETE ¢, 70x0. 07x6. 00%
MORTAL 10, 10x0, 15+0, 07x0, 10)x2xb

FORM
REINFORCEMENT démm LubS, 5m 0.222kg/m

NO., 5

PASSANGAN

BATUKALI {6.25x1.004{0, 15+0.25)x
0.29}x6,0=2,20
{0,25+0. 84)x0, 25x0, $0=0,25
(0, 2x0.2x0, 5940, 59x0, 59x
0. 5%0. 2}x2=0, 12

CONCRETE 0,70%0.07x6.00=

MORTAL {{0. 10x0, 15+0. 07x0, 10)}
%2xb. 0

FORM

REINFORCEMENT ¢/6mm L=65.5m 0,222kg/m

2,00 m2

14.54 kg

3,32 m?
0.29m3
0.10 m3

2,00 m?
14.54 kg

3. 14 m?

0.29 m?

0. 10m3

2.00 m?
14.54 kg

2,57 m3

0.29m?

0.10 m3

2,00 m*

14.45 m
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ITEM MATERIAL DIMENSION Q'TY UNIT
WATER-SUPPLY
CANAL
ASBESTOS {95 m)
CEMENT PIPE A CLASS  ¢125x4000 24 Plece
REGULATING
VALVE WORK dizs 1 Place
HYDRANT MACHINO TYPE
{A) WITH ANGLE
FIPE OF g2 x45" & t A-TYPE
HYDRANT
(B) " 12 " B-TYPE
REDNCER A CLASS
PIPE FC 20 g#l2sxloe 1 Piece I2.6kg/plece
SOLID VINYIL. {222 m)
GHLORIDE VP #100x5000 45 Pieco JISK 6742
PIPE
SOCKET FOR "
GIVOLT JOINT ¢ 100 VP 1 "
FOR PLAIN
PLUG FC 20 CHEESE #100 1 "
GIVOLT JOINT ¢ 100 G.J. 1 "
WATER-SUPPLY
CANAL
SOLID VINYL {105 m)
CHLORDIDE VP 4100 x 5000 21 Piece
PIPE
REGULATING
VALVE WORK g100 1 Place
MACHINO TYPE
HYDRANT (B) ANGLE VALVE 6 "
OF g&rx45*
REDNCER PIPE ’;‘.EL‘Q(?S d 125 x 100 ! Picce
SOCKET FOR
GIVOLT JOINT ¢ 100 VP 1 "
CIVOLT
JOINT # 100 QI 3 "
FOR PLA
PLUG FC 20 CHEESE éNmo 1 "
ITEM QUANTITY UNIT WEIGHT WEIGHT
90* YENT PIPE
FOR £150 23,1 23,1
CROS5-PIPE 24.4 24.4
REDNCER PIFE 17.2 17.2
IF CROSS-PIPE
FOR ¢125 17.2 17.2
CROSS- PIPE 17,0 17.0
SHORT PIPE
(B} 12,5 50,0
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ITEM

QUANTITY UNIT WEIGHT WEJGHT

GROSS-PIPE .
FOR GAS PIPE 6 {13.7) g2.2
REDNGER PIPE 2 12.6 25.2
SHORT PIPE
rOR "lﬂD(B) 6 10. 1 60.6
kg
TOTAL 36,9
kg
6.1, diso 4 SET 9.93%8 39,72
" daes 8 8.14 65,12
v dlog 10 6,93 69,30
8
TOTAL 174.1
PLUG 4
SOCKET FOR
G Jf100 4
ITEM MATERIAL DIMENSION Q'TY UNIT
DELIVERY
PIPE
ASBESTOS {125 M)
CEMENT PIPE GLASS A #150x4000 32 Plece
BEND PIPE FG 20 #4150 1 PC 23.1 KG/pieca
CROSS-PIPE " ¥150 x 100 1 P 24.4 KG/plece
GIVOLT
JOINT " FOR £150 4 SET
SELIVERY PIPE
ASBESTOS (180 M)
CEMENT PIPE A CLASS ¢ 125 x 4000 45 Piece
REELUCER
PIPE FC 20 ¢ 150 x 125 1 " 17.2  KG/plece
FLANZE
CROSS-PIPE " g 125 x 75 1 " 17.2
CROSS-PIPE " ¢ 125 x 125 1 K 17.0
REGULATING SHORT PIPE
VALVE WORK ¢ 125 1 Placa dlZSx?.p ecaxlz.sKG/piene
REGULATION
VALVE FOR

WATER SUPPLY
JIS B 2062 g125 x 1
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I'TEM

MATERIAL

DIMENSION Q'TY UNIT

EXHAUST
VALVE WORK

GIVOLT
JOINT

SUPPLY PIPE

SOLID VINYL

CHLORIDE PIPE VP

REGULATING
VALVE WORK

HYDRANT

SOCKET FOR
GIVOLT JOINT

PLUG FC 20

GIVOLT JOINT

SUFPPLY PIPE

SOLID VINYL .
CHLORIDE PIPE YP

REGULATING
VALVE WORK

WATER SUPPLY
WORK

SOCKET FOR
GIVOLT JOINT

PLUG FC 20

GIVOLT JOINT

SINGLEAIR
VALVE A TYPE 1}

¢ 125 G.J. 8

(95
4100 x 5000 19
¢ 100 1

MACHINE TYPE
WITH ANGLE

PIPE OF #2"x
45° 6
4100 - VP 1
FOR PLAIN
CHEESE ¢100 1
G. 14100 3
{105
g 100x 5000 21
g 100 t

MACHINO TYPE
ANGLE PIPE OF
A 29x45°

¢ 100-VP 3

FOR PLAIN
CHEESE 100 1

GJ #1100 3

Place

Plece

M)
Piece

Place

Piece

M)
Plece

Place

8.14 KG/plece JIS
asedo

JISK 6742

SHORT PIFE (B)
#100xZ plece x

10, IKG/plece
REGULATING
YALVE WATER
SUPPLY JIS5 B2o42
#4100 x 1 piece

J1s B-230]

JIS A-5520 693 KG/piece
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) Rcmlr.ka

Kinds S Calculated Process Unit Quantities Total
A-TYPE SPRINKLER-BSTAND {LATERAL LENGTH 92™)
PER SET

SPRINKLER 'EQUIVALENT TO RAINBIRD* No, 30B
Piecos zSE‘I‘S

3/16"x3/32" 70 8
EACH
RISER 425 mm » 10m AND 2. 0m B Pleces2 "
RISER 0.85™ TRIPOD 1.70™ Each
HOLDER TRIPOD 8 Pieces2"
RISER 15 Places
FLUG £3/4 " 23eBa
15
Pisces 21
ALE?&%% Pleces
PO
PIPE #5067 x 4,0™ 23 2n
PIFE FOOT .FOR ¢S50 ™™ 23 an
Set
JET HOSE FOR (LENGTH 1.T) 1 2v
MAGHINES TYPE, METAL
FITTINGS
Flece
END PLUG FOR g 50 ™™ 1 2"

HYDRAULIC PRESSURE GOUGE {FOR MEASUREMENTS OF
NOZZLE PRESSURE)

2 SETS5 PREPARED

* [ NOTE ] SPRINKLEREGQUIVALENT TO RAINBIRD NO, 30B
NOZZLFE SI1ZE  3/16" x 3/32" 70

WARKING PRESSURE 3, 16kg/em?2
SPRAY AMOUNT 32,4 £/min
SPRAY DIAMETER 29.9m

B-TYPE SPRINKLER-6 STAND, (LATERAL LENGTH &8m)

PER SET

SPRINKLER EQUIVALENT TO RAINBIRD NO. 30B
Plgces Sets

4
RISER g25™M oM & 4n
25y 2 o™ 6" 4
RISER HOLDER 0,85™ TRIPOD & 4
1.70™ TRIPOD o 4n
RIZER PLUG ¢ 3/4n 1 an
ALUMINUM
PORTABLE
PIPE
450 x 4, 0™ 1 4
PIPE FOOT  (FOR ¢ 50™™) 17 4
m SET
JET NOSE (FOR ¢ 50™™) LENGTH 1,0 I 4

MACHINO-TYPE METAL FITTINGS
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Kinds’ Calculsted Procesa Unlt Quantlties Tatal Remarks

" mm ] PIECE SET

END PLUG (FORg507 ) 1 4
HYDRAULIC PRESSURE GOUGE
(FOR MEASUREMENT OF
NOZZLE PRESSURE) W g

4 SET PREPARED

3 i ¥ £ 3

tLJ 125 i} i &l FHLIA I | i)
1l
PEUVERY PIPE SCOBEY'S FORMULA WILL BE USED FOR

COMPUTATION OF FRICTION LOSS,

Qq=22t/a £ju125™ d150-AP-1 ot Hi= fiee, Vie1.25m/a, IHp=125™

N IR

* Yooo
10
*Q, = 13t/8, 1ty = 180" d125-AP-1c ¢ Hp = Jio5, Ve=l.10 m/s, IHp
_ m 10 m
= 1807 pooe= 1.8
£2 = 330" IHy = 3,37

2ZUFFLY PIPE

*Q =95™ - =i g™ L3
3m9 ¥e, 132957, g100-VPHpy =55, V3= L10m/s CHyy =957

=1.425% 1,57

m 15
* 04 29 Vs, ’-4’105 g 100-VP Hyy = 1_(-130— , Vg= 10 m/fa EH{4=105mx -1:):{)

=1,575% 1.6™

m 10 10 m
*Qg = 13 t/s | 852957 g126-AP-1 I, = Toog + Vs = 1.00 m/s LHpy= 95™ x Toop =% 9%

L m _ .30, Vg'=1.60m/s IH 2™, 2L m
g = 2227 of 100-VP Hyy = 508 + g m/ fa® 2322 x 1000 ~ 6. 66 .
THg = 7.6™

*Qg =13 ¥, L=105", 4 100-VP Hyg =-1-% + Vg = 1.60m/s IHg = 10,57

o

m
% Too0 © 3,15

DESIGN CONDITION WiLl. BE THE END OF ,

LH; = IHgy {Hp +EH=). 67 +1.8™47, 67109 + DESIGN FRICTION LOSE
10,9m

o= f+ b+ =125T £ 1807 + 317 = 6227
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Kings Calculated Process Unlt Quantitles Total Remarks

PUMP Hy = HYDRANT LOSS + LATERAL LOSS + PUMP SURROUNDINGS +
OTHER VALVE VEND LOSS ETC.

=10.9+2,5+4,3 +3L6+3.6

= 53™

DELIVERY PIPE

¢ SINMLEAIR vALLB
H {9, L¢ FRACTION
b ; Fiz R Auds FRACTION
H
[P T - - £
Hdrg L el o A 1641 3 ---en-
i ] S panex , ::;rms-n’pg rovutre o
1L, 1
i st URNY e usind)
5 " #1285 AP tof_ 190 For
GT =l e
ZUPPLY PIPE
C praumnt v -
oo}
HO{paa
-————— R el s ammt o Sy e 1
reo= T A T
CHEETEFC 20 SCCKET
{#/0 1 50) ) _I
#ra - ¥ [ 7l |

aJ =3 PrLUg=r

(2]

——-D—EHD'Q—GD—(----)-L(—---H——-H—--)-‘-t--~+‘-<--»)-‘- ]
SIFOR
socKEl
#io0 - VP 05"
gI =3 PLUG =

o,
oo cxm-mz'cr’axiuéﬁ-?ﬁ?nulam'nh-“_ e ca-\e:— o

SOCKET FOR 8.3
(#7252 30} (Hi2gapo)
#iz5 - AP - 18 W7 L proo-ve azg” |
&GT = ¢ &T =1 PGl
] [ el Ol e ——— %_—)J_o
$PLALES

#r00 - VP 8™ l
aT-2 PLUGr =T
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BULLDOZERWORKING DISTANCE C {TOTOKA TON)

FIELD NO. v LxV L
1 2,910 50,014 27
z 3,117 17.472 25
3 3,429 99,253 29
4 4,550 208,462 46
5 3,006 136,158 45
s 4,685 131, 045 28
7 3,409 125, 444 37
8 2,942 121,868 . 41
9 2,675 71,649 27
10 3,324 110, 134 33
1n 3,724 108, 602 29
12 2,584 104, 454 40
13 . 3,031 98, 507 iz
14 2,798 104,663 37
15 3,202 79,983 25
16 2,802 47,414 17
17 2,665 59,950 22
18 1,746 28,472 16
19 3,178 65,874 21

20 4,244 96,891 23
131 4,737 65, 101 24
M
I 66,758 2,021,413 0
v ILxV IL= z—’wil

¥ : VOLUME OF EARTH WORK
. ¢ AVERAGE DISTANCE OF EARTH WORK

Kinds Calculated Process Unit Quantities Total Remarks

PROPOSAL PAD~

DY FIELD NO. {LENGTH OF BORDER) m

NO.1 | NO.B 90+92, 5494+95. 5481, 5 453,48

NO.% =~ NO,21 107498, 5+492484+74+69.5

+63454447+40429,5+22 780.5

NG.22 . NO.41  200x4+100x4450x4

+160+161,5 1,721,5
NO. 42. NO.55 100xT+50x5+140 1,090.0
NQ,56 - NO.79  100x7+50x)0+340 1,540
NO.80 . NO. 102 100x6+50x11+340 1,490
NO.103 ~ NO. 110 to0xd+80 480
NO. 111 O NO. 114 80x4tHO 400
NO. 115 . NO. 144 200x14+303 3,103
NO, 145 - NO. 174 202x14+307 3,135
NO, 175 ~ NO. 190 100x8+165 965
NO, 191 . NO. 197 100xé+100 700
NO, 198 . NO.204 100x3+50+85 435
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Kinds

Calculated Procean Unlt Quantities Total  Remarks

PROPOSAL PAD-
DY FIELD NO,

NO.205 - NO.209

NO, 210 -~ RO.214

NO,205 - NO.219

N0, 220 -~ NO,240

NO, 241 ~ NO, 246

NQ. 247 - NO, 263

NO, 264~ NO,273

NO.274~ NO.284

NO.285. NO.2304

NO, 305 - NO. 320

NO,321 ~ NO.334

NOQ. 335 - NO. 346

NO, 347 « NO, 362

NO, 363 ~ NO, 372

NO.373 ~ NO, 380

NO. 381 - NO,390

NO.391 - NO. 400

NOQ, 401 . KO, 410

NO.411 ~ NO. 420

NO,421 - NO, 433

NO, (434)435
NO.437
NO, 438 . NO, 447

NO. 448 . NO, 452

NO. 453 - NO. 46%

(LENGTH OF BORDER) : m
50+102, 5x3+60 417.5
102, 5x4 _ 410
BOXZ+T6+49424 460, 547465 441.5

87+110,54140+170. 54201
x7+220+108 2,243

100x3+60x3 480

34, 5+59, 5480+107+130x5

+i41 1,072
100x2 4894794564100
+30422.5416 592.5

~d
B5+78+71.5464.5456151.5
+42437431,.5+423.5 540.5

100x13497+94497, 54103

+108+109+112.5 2,021
100x8+160 : 960
S6+100x9+120 1,070
100x8+480 B8O
100x10+120 1, 120
100x6+43. 5428460 731.5
100x5+60 560
100x5+82 +46, 5460 688.5
100x5+100 600
200x4451+465+45+80 1,08}
204x3+155+1404100475 1,082
130x2+120+ 109497

+7Tx2+140420 900
60437, 5+48+59 204, 5
100+100%x4 +47492 639
80442+12+450x4 134
204x6+10232 4944200+)3 1,735
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Kinds Calculated Process Unit Quantitles Total Remarks

PROPOSAL PAD-

DY FIELD NO. (LENGTH OF BORDER} B m
NO.4T0 ~ NO. 477 1234108475, 5+60+45432+155 . 598.5
NO.478 - NO.497 29+100x9+200 1,129
NO.498 . NO.517 50+100x9+200 1,150

NO,518 ~ NO.535 80,5487+139+146+153.5

+16041684140+134, 5480 1,288.5
NO.536 - NO,570 85+100x1604340 2,025
NQ, 571 ~ NO.578 100x4+80 480
NO.579 - NO,611 9x16+320 1,872

NO, 612 ~ NO, 618 92, 5+85+77. 5+T0+462. 5

455+47.5+150 640
NO,619 - NO, 632 100x4496,5487+79+140+53.5 856
NO, 633 ~ NO. 642 100x4+85+17.5+100 402,5
NO,643 - NO, 65 100x7+66+404160 266
NO, 659 « NO, 676 100x9+180 1,080
NQ, 677 ~ NO, 684 L100x8+160 960

I 50,714.5"

Kinds Calculated Process Unit Quantities ‘Total Remarks
CULVERT
CAA 1
CAB 2
CAC 3
CBA 6
ChB 2
CBC 2
CCA 6
CCB 24
[ofad of 8
ccp !
CCE * 1
(54}
FLASH BOARD
WEIR
W.A [
wB 7
wC 28
(41)
DRAINAGE
CULVERT
D-C-~1 1
D-C-2 1
D-C-3 1
(3)
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CCA TYFE

Kinds Calculated Process Unit Quantities Total Remarks
Pasangan
Batukall {o. zo;o.aufo. 10x0. 10x1/2
+0. 20x0. 40)x2x3. 204{0. 60
x0,60x]1/2x0. 20x4}4{0. 10
x0, 10x1/2%0, 60x4)
ﬂgﬁi‘-‘hﬂ x 0.20x0. 60
x4) m3 1,510
Reinforced
concrets plate
1.40x0, 60x0. 10x5
+1.40x0,20x0. 10 m3 0,448
Pansangan
Form 2x(0. 8040, 5040, 14+
0.20)x3. 20+4x{0, 2020. 60)
#{0. 14x0, 60x4}+
0, 60x0. 60 , 0. 50x0. 50
{ - + 3 x4
40, 30x0, 20x4 mé 2.1
concrete
0. 10x(0. 6041, 40)x2x5+
0. 10%{D. 20+1. 40)x2 m? 2,32
m2 15.09
m
Relnforcement  gb LoDl 74 ..., 0. T4x(14x5)
%D, 222 kg/m kg 11,50
L=1.54 ..., 1,54x{5x5+
2)x0.222 kg 9,231
L=0.37%. .. 0. 34x14x
0.222 " 1,057
) kg 21.788
Excavation 2.00x1. 10x4.30 md  9.46
Backfllling 9.46-{1, 60x0, 60x4. 30) m? 5,33
Realdual soil md 4,13

CAD gypg
Kinds Calculated Proceas Unit Quantities Total Remarks
Pasangan
Batukali (0. 20x0. 60+0, 10x0. 10x}/2
+0,20x0. 40)x232. 10H0. 60x
0.60x1/2x0,20x4)+(0. 10x
0. 10x1/2x0. 60x4) 2224042
%0.,20x0, 60x4) m3 1,059
Reinforced .
Concrete plate
1.40x0, 60x0. 10x3+
1,40x0. 30x0. 10 m! o.28
Pasangan.
Form 2x(0. 8040, 50+0. 14+
0. 20)x2, 10+4x({0. 20x0. 66)
40, 14x0. 0xd)+(2-0030. 60
+°—'5°—"‘,_M)x4+u.mxo.zo
; x4 m? 9.16
Concrete
0. 10x{0, 60+, 40)x2
%340, 10x{0. 3041, 40)x2 m®  1.54
m 10.70
m
Relnforcement ¢b L=o.74x(14x3)xo.zzz“‘/"‘ kg 6.90
L=1,54x(5x3+3)x0, 222 voog,15
L=0, 44x14x0, 222 't 1,368
kg 14.418
Excavation Z.00x1, §0x3.30 m} 1.26

A-81



Backfilling 7.26-(1,60x0. 60x3, 30) m3
Rasidual soll 7.26-4.09 m¥  3.17
¢ BA TYPE
Kinda Calculated Process Unlt Quantities ‘Total Remarks
Pasangan . :
Batakatt {0. 20x0. 60+0. 20xD, 40)x
2x3. 10+(0. 60x0, 60x1/2
x0. 20x4)4(2-30408:20,9 29
*0. 60x4) m® 1,528
Concrete plate I, 00x0. 90x0, 07x2
+1, 10x0, 90x0. 07 m3 0,195
pasangan
Form
(0. 80+0. 6040, 20)x2x3. 10
+(u.zoxo.50x4)+%°"’
x4 mé 11,12
Concrete
0.07x(0. 9041, 00)x2x2
+0. 07x{0. 30+1. 10)x2 m¢  0.812
mé 11.93
kg/m
Iron wite g4 0,097 Px (0. 90xTx3
40, 80x7x3) kg 346
Excavation 1. 50x1. 10x4, 30 m3  7.10
Backfiiling 7.10~(0.B0x1, 10x4,30) m} 32
Realidual aoil 7.10-3,32 m3 3. 78
CBB TYPE
Kinds Caolculated Process Unit Quantitias Total Remarks
Pasangan
Batukali {0,20x0, 60+0. 20x0. 40)x2
#2, 104{0. 60x0. 60x1/2x0, 20
) 28829:20,00 2040, 60
x4) md 1,128
Concrete plate 1, 00x0.90x0.07 +
1, 10x0, 90x0. 07 md 0,132
Pasangan.
Farm
(0. B0+0, 6040, 20)x2x2. 10+
(0.20x0, 60x4) +2:£020.60
x4t mé 1.9z
concreto
0.07x{0,90+),00)x2+
0.07x{0, 90+1. 10)x2 m3}  o0.546
m® 8.47
Iron wire $4 u.owk“/’“x(o.quxv
x240, BOx7x2) kg 2.309
Excavation L50x1, 10x3. 30 md 543
Backeilling 5,45-{0.80x1. 103, 30} m?  2.55
Residual soil 5.45-2,55 m3  2.90
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CBC TYPE

Kinds " ~

Calculated Procesa

Unit Quantities

Total Remarcks

Pasangan
Batukali {0.20x0, 6040, 20x0. 40)x
Zx1. 604H0. 60x0, 60x1/2x
o.zou)ﬂo‘“?‘zo 20,20 :
x0, 60x4) m} o0.928
Concrete Plate 1,00x0,90x0,. 07 +0. 60x0.90
x0.07 m? o101
Pasangan.
Form (u.au+n.6a+u.zu)xzx|.gg+
{0. 20x0, 60x4 422000
x4 me  6.32
concrate
0. 07x(0.90+1,00)xZ+
0.0Tx(0. 90+0. 68)x2 mé  0.476
m? 6.80
iron wire #4  0.097 kg/m x (0. 90
X740, B0xT+0, B0x4+
0, 50x7) kg 1,853
Excavation 1.50x1, 10x2, 80 m? 4,62
Backfilling 4,62-(0,80x1. 10x2, 80} md 2.16
Residual soll 4,62 - 2,16 m® 2.46
GCCA TYFE
Kinds Calculated Process Unle Quantities Total Remarks
Pasangan
Batukall {0.20x0, 40xZ+0, 20x
0.90)x3. 10+(0. 20x
0.90x0, 40)x2 +
{0, 40x0,40x1/2x0,20x
4) m3  1.262
Goncrete{Plate) 0, 70xl,50x0.07 m?  0.074
0, 70x1, 66x0, 07 " 0.078
v 0,152
Form Pasanga,
outside
(0. 60x3, 10x2}+{0. 40
x0.20 D.dezﬂ.«ID )x‘l
+0,20x0, 90x2) md 4.72
Inaide
{0, 40x3. 10x2}+{0. 40x0, 40
x1/2x4) m? 2,80
concreie form
0, 07x(0. 70+1. 50)x2 m® 0,308
0, 07x{0, T0+1, 60)x2 0.322
m* 8.15
L
Iron wire g4mm (0.097kg/mx1. 403:25
(o.uwxl.’Suxg’)ﬂo.oevx
0. 60x51} kg 4.37
Excavation 1.40x0, 90x3. 50 m? 4,41
Backfilling 4,41-(0,90x0, 60x3. 50) "ooz,82
Residual soil 4.41-2,52 "o1.89
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CAC TYPE

Kinds Calculated Process Unit Quantities Total Remarks
Pasangan
Batukali {0.20x0, 6040, 10x0, 10x1/2+

. 0.20x0. 40]x2x1, 60+
{0, 60x0. 60x1/2x0. 20x4)
+0, 10x0, 10x1/2x0. 60x4)

+(°'—m—;—°—‘ﬂ x0,20x0, 60x4) m? 0,854
Reinforced
Concrete Plate 1.40x0.60x0, 10x2+
1.40x0, 40x0. 10 m?  0.224
Pasangan.

2x(0. 80+0, 5040, 1440, 20)
x1. 60+4x{0.20x0. 60}4{0, 14

x0, 60‘4)*_(0. 60x0, 60 +
L”—;"ﬂ')xuu.soxo.zoxq mé 12,17
concrete

0. 10x{0,60+1, 40)x2x2+

0. 10x{0. 4041, 40)x2 mé 120

m? 13,97
Reinforcement g6 L=0.74 0, 74x{i4x2)
x0.222 kg 4.60

L=1.54 1,54x(5x2+4} "
=x0.222 4.786
L=0,54 0.54x14x0,222 " 1.678

kg 11,064
Excavation 2.00x1. 10x2. 80 m3 616
Backiilling 6.16-(1, 60x0, 60x2. 80) m3 3,47
Residual Soil 6, 16=3.47 m} 2,69
CCB TYPE
Kinida Catculated Process Unit Quantities Tota]l Remarks
Pasangan
Batukall
(0. 20%0, 40x2 +0, 200, 30)
x2. 1040, 20x0, 90x0. 40)
x2+{0. 40%0, 40x1/2%0.20%4) m> 0.922
Conerete plate  0,70x1, 50x0,07 m? 0.074
0. 700, 60x0. 07 " 0,029
" 0.103
Form Pasangan
Aut alde
{0, 60x2. 10x2)}+{0. 40
xD.ZOiM;—‘D"ﬂ:MﬂO.ZO
%0, 3022} mé 3,52
Inside
(0. 40x2, 10x2)4{0, 40x
0.40x1/2x4) mé  2.00
Concrete
0.07x {0. 7041, 50)x2 m®  ©0.308
0. 07x(0. 7040, 60)x2 " 0,182
m® &, 01
Iron wire 4. p97¥8/ mxl.‘ﬂ;x;;
+{0, 097x0. 50x5)+{0, 097x )
0. 60x14) kg 1.736
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Excavation 1.40x0, 90x2. 50 md 3,15
Backfilling 3.15-{0, 90x0. 60x2. 50) m? 1,35

Residual aoil m®  1.80

CCC TYPE

Kinds Calculated Process Unle Guantities Total Remarks
Pasangan
Batukall (0, 20x0. 40x2+0, 20x0, 90}

x1, 6040, 20x0, 90x0. 40}
x240. 40x0, 40x1/2x0.20x4}) md 0,752

Concrete plate  0,70x1. 60x0, 07 m?  0.078
Form Passangan
Aut side

{0. 60x 1. 60x2)+0. 400, 20

*0“""2“’“0 Jx4 +{0.20x0.90
x2) . md 2.92
Inside
(0. 40x1, 60x2)+{0. 400, 40
x1/2x4) " 1,60
Concrets
0.0Tx(¢. 10+1, 60)x2 noop,a22
m2 4,84
Iron wire garmm  0.097%%/™x) soxs ke
+(0.097x0. 60x11) 1.37
Excavation 1. 40x0, 90x2. 00 md 2.52
Backfilling 2,52-(0, 90x0. 60x2. 00} "1,44
Resnfdual aoil . " 1.08
cCcD TYPE
Kinda Calculated Process Unit Quantities Total Remarka

m N
L=0,84 x [13x4+15)

x 0.222F8/m kg 12.494
Lx1, 34x(5x4)x0. 222 " 5 950
Ln1,54 x 5 x 0,222 1.709
kg 20,153

Excavation 1.50x1,00x7,00 m® 10.50
Backfilling 10. 50-{0, 90x0. 70x7. 00) m? 6.09
Resaidual soll m3  4.49
Pasangans
Batukali {0. 20x0, 40x2 40, 30x0. 90}

xb6,204{0. 30x0., 90x0, 40x2)

+0. 40x0, 40x1/2x0. 20x4) m} 2.946
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Reinforced
concrete [plate)

{0.70x1.20x0. 10x4)

+0. T0x1,40x0, 10} md 0,434
Panmangan.
Form Aut aide

(0. 70x6,20x2}+{0. 40x
0. 3040, 40x0. 40x1/2)x4
+0.30x0. 90x2} m® 10.98
Inside

(0. 40x6. 20x2}+
(0. 4020, 40x1/2x4) mé¢ 5,28
Concrete
0. 10x{0. 70+1.20) x2x4
40. 10x(0. T0+1. 40)x2 m>  1.94

me 18.20
Reinforcement
7/ 20, g
800 L=gdo a2y,
w , -
Le L340
="
L=tsde
WA TYPE
Kinds Calculated Procesa Unir Quantities Total Remarks

Cabble stone
concrete

Form

Rip rap *

Shuttering board

Excavation

Backiilling

Reaidual sofl

{(2.40 x 1,08)={1, 10x0. 55}
+(0.05x0, 05x1/2x2} }

x 0.30-(0.06x0.06x0, 55)x2 m°

{2.40x1,05-1, loxD, 55
+0, 55x0. 05x1/2x2)
xZ+{1. 05x0, 30x2)
+{0.30x0, 554(0. 06+

0. 06)%0, 55 } x2 m*
(00120 oo
2.2040.2% yvo.20x2x0.80  m3

w H t
1200 x 500 x 50

Mean, WL

L‘-";a—'“x 0.50 % 8.75

+ *0,28 m3

1. 35-(0. 50x2. 40x0, 30) "

1.35=0.99 "

0.571

4.928

.28
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CCE TYPE

Kinds Calculated Process Unit Quantities Total Remarks
Pasangan
Batukali (0. 20x0. 40x2 +0. 30x0. 90}
x92040. 30x0. 30x0, 40
x2)4{0. 40x0, 40x1/2x0.20
x4) md 4236
Reinforced
concrete plate
(0. 70x1,20x0. 10x7}+
(0. 70x0. BOx0, 10} m?  0.544
Pasangan,
Form Autaide
{0, 70x9.20x2)+{0, 40x
0, 30+0, 40x0, 40x1/2)x4
#0.30x0. 90x2) md 15,18
Inside
(0. 40x9,20x2 )+
{0.40x0. 40x1/2x4} mé 7.68
Concrate
0. 10x(0.70+1,20)x2x7+
0. 10x(0. 7040, 80)x2 mé  2.96
m? 25.82
Reinforcemant L=0.84". . 0. 84x(13x749)
x0.222%8/™ kg 18.648
Lal,34", . 1. 34x(5xT)x0. 222 * 10,412
L=0.94™. . 0. 94x5x0, 222 " 1,043
kg 30.103
Excavation 1.50x1, 00x10.00 m? 15,00
Backfilling 15, 00-{0. 90x0, T0x10. 00} m) 8.70
Residual soil m3  6.30
WG TYPE
Kinds Calculated Process Unit Quantities Total Remarks
Gobble stone )
concreta
{{1.30x0. 65)-(0. 40x0. 35)
+(0, 05x0, 05x1/2x2)} x0.30
(0, 06xD, 06xD, 35x2) m? 0.210
Form (1. 30x0.65-0.40x0,35+
0. 05x0, 05x}/2x2)2+
(0. 65x0, 30x2)+ {{0. 30
%0, 3540, 0640, 06)xD, 35
}x2 mé 2.10
RIP rap . {—D' 3040.58 , 4 20+
———-—0'20;0'25 x 0,20x2)
x0. 50 m?  0.085
. W H t
Shuttering board S500x300x50 i
Excavation 1.50+1.8¢ =x0.30x
Mean Wt
0. 6540, 085 m} 0.41
Backfilling 0,41-(0, 30x1, 30x0, 30} m? o0.29
Residual Soil  0.41-0,29 m* 0.2
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wB TYPE

Kinds Calculated Proceas Unit Qusntities Total Remarks

Cobble atone
concrete

{{1.90x1, 05)}-{0. 60x0., 55}

+{0.05xD, 05x1/2x2)}

x0. 30-{0, 06x0. 06x 0, 55

2} m® 0,496
Form ) (1.90x1.05-0, 60x0, 55+

0.05x0, 05x1/2x2)x2

+{1. 05x0. 30x2)+{{0. 30

x0. 554{0. 0640, 06)x0, 55}

x2 m®  4.427
Rip rap v (2291010 9,204

0.2040.3% 5, 20x2)x0.80  m? 0.20

Shuttering board

wroor MsooxSe 1
Mean WL
Excavation Z'BO;L 10 x 0,50%0.75
+ 20,20 m? 114
Backitlling 1. 14-(0. 50x1.90x80. 30) " 0,86
Residual sall 1.14 - 0,86 " 0.28
D-C-1
3 gR & a2 1A 2
~ N 'Y ty w3 o
V-
o —prm-— " 7
— “—“—"Z—./ —]
| 200 | 200 sooledr 200
PLAN
2L
1 0.00 1.04 -
2 2,00 1,04 l,04 2,08
2 0,00 1.46 -
3 0,40 1,46 1,46 0.58
3 0.00 1.20 - 6,40 -
4 0.60 1,20 i.20 0.72 B8.00 7.20 4,32
5 3,00 1.20 1.20 3.60 8.00 B5.00 24,00
6 0.60 1.20 1.20 0.72 6.40 7.20 4.32
6  0.00 1.46 -
T 0.40 1.46 1.46 0.58
7 0,00 1.04 -
& 2,00 1.04 1.04 2.08
Sodding Slope
m3 m 2
Total 10. 36 32,64 10700
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D+C-1 -

Kinds - Caleulated Process Unit Quantities Total Remarks
Pasangan
Batukali
‘ (o.go +2.00 o0
0,60+ 1.60
- 2 x 100} x 2. 00
x 2 m3 2,660
S
((LEM0A0, ) 40+ 0.40 I
x 0. 60) % 2,00 - (0. 30°
x3.14x0.35) x2 md  2.442
m? 5. 002
Form {1,118 + 1,342} x 2 W
z
x2.00x2+0.64™ x2 m2 20,96 Awgqn
m
(2,00 x 2.00 - {0, 64
+0.30%7) + (2,00 x 2.00
- 0,30%7) +(%4_0
%x 1,40 +0.40 x 0.60) x 2}
%2 m? 16,228
m? 37,188
Sand bed {1.2041.80) x 1/2 x 0.30 J
% 4,20 m3 1,890
C ated
metal plpe # 60o™/my 3 mm m 5,000
D-c-2
“ i P - n
L N S g
.//I K\
200 1 t{g_,x_spa__ 13, LJLJL_._
PLAN
1 c.00  1.88 - .
2 2,00 1,88 1,88 3,76 -
2 ¢.00 3,75 - -
3 ¢.40 3,75 3,75 1,50 .
3 0.00 1.00 - 6.00
4 1.35 1.00 1,00 1,35 10.00 8.00 10,80 wad, 000
5 1.50 1.00 1,00 1.50 10.00 10.00 15.00 n
& 1.35 1.00 1.00 1.35 6.00 B.00 10.80 "
& 0,00 3,75 - -
7 0.40 3,75 3,75 L,50 -
7 0.00 1.88 . -
8 2,00 1.88 1.88 3.76 -
Sodding Slope
m3 m3 m 2
Tatal 14.72 36,60 3,8% 4.0 a 14740
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D-C-2

Kinda Calculated Frocess Unit Quantities Total Remsrks
“Pasangan
Batukalf
2.50 41,15 | oo
2.10+0.80, 1,30y x 2.00
x2 3,716
{(°‘z°;°"°xl.ﬁo+o.4o ey
% 0,60) x 3.00 - 0,40%n
x0.35} x2 3.968
T.744
Form
{1.456 + 1,733} x 2 .,
2 An
x2.00x2 +{0.Fax2) 27.40 asds
me
{3,00x2,20 - {0.944
+0.407) + 3,00 x 2.20
- (04023} +{ o.zo:o.‘m
x 1,60 +0.40x 0,60} x 2 }
x 2 25,382
52,782
Sand bed {1.60 x 2.20) x 1/2 x 0,30 x
4,20 2,394
Corrugated m/m, ., mm
matal pipe #7500 e 2 5,000
D-C-3
tn 10 o a9 n
o E
? o ‘3 o a3 o
SRy ey
—— b2
=
O
200 !49 285 L300 285 4
PLAN
=LA
1 0.00 0.28 - 0.29 -
A 2,00 0.28 0.28 0.56 0.29 {0.29 0.58
2 o.00 1,32 - « 6.75 - -
3 0.40 1,32 1.32 0.53 6.75 6,75 2,70 wz5, 000
4 2.85 1.00 1.16 3.31 16.50 11.63 33,15 w=5, 000
5 1.50 1.00 1.00 1.50 16.50 16.50 24.75 "
] 2,85 1.3z 1.16 3.31 6.75 El.63 33,15 "
1 0,40 1,32 1,32 0.5 6,75 6.15 2,10 "
7 0.00 D.28 - - .29 - -
& 2.00 0.28 0.28 0,56 0.29 0.29 0.58 .
Sodding Stope
m3 m3 S.L. m mw ma
Total t0, 30 97. 6t 7.20 x5,00 =36,00




D-C-3°

Kinds Calculated Process Unlt Quantities Total Remarks
Pasangan
Batukall 1,90+1. 40 15041, 00
{ Z x 1.20- 3
x1.00)x 2.00 x 2 md 2,92 @ﬁ
“W,‘an'so =
20.40)x 2,20 - 0.30% n x |
0,35} x2 m3  2.706
m? 5.626
Form (1.118 4+ 1,342) x 2
x2,00%x2 +0.73™ x 2 m? 21,14 Aso7s™
me
£2,20x2,00 - (0.73 +
2
+0.30 1) +(2.20 x 2,00
-0.30% }+ (w
x 1,40 +0.40 x 0.60) x 2 )
%2 m? 17,65
m? 38.79
Sand bed (1.20 + 1.B0) x 1/2 x 0. 30
x 7.20 m 3.24
Corrugated mm _mm
metal pipe $600 g2 m 8,000
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