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CHAPTER 8 CONSTRUCTION PLANNING

8.1 (General
8.1.1 Summary of Construction Works

Jatibarang Multipurpose Dam is constructed for flood control, water supply and hydropower
generation purposes. The damsite is located on the middle reaches of Kreo River, about 13 km
upstream from the confluence of the main stream of Garang River and about 23 km upstream
from the river mouth. The dam is constructed in a deep V-shaped gorge of which riverbed

width is approximately 15 m at EL. 90.0 m.

Zoned Rockfill Dam is proposed as the best type of Jatibarang Multipurpose Dam and the
spillway, gallery, outlet facilities and diversion tunnel are designed as the main appurtenant

structures. The work quantities for the main work items are summarized below:

Work Item Work Quantity
Dam Excavation 174,000 m?
Spillway Excavation 453,500 m?
Foundation Treatment 20,200 m
a) Blanket Grouting 2,000 m
b) Curtain Grouting 16,200 m
Dam Embankment 802,000 m?
a) Impervious Zone 119,000 m?
b) Semi-pervious Zone 82,000 m?
¢) Inner Pervious Zone 96,000 m?
d) Quter Pervious Zone 505,000 m?
Concrete Works 57,000 m?
a) Spillway 52,000 m?
b) Qutlet Facilities 2,300 m?
c) Gallery 5,700 m?
Tunnel for Qutlet Facilities 393 m
Diversion Tunnel 441 m
8.1.2 Geological Condition

The base rock of the damsite consists of two strata of pyroclastic rock units and three strata of
sedimentary rock units, which are evaluated as soft rocks. The design shear strength of lower

pyroclastic rock unit (CM-H) distributed at the riverbed was expected to be only 50 tf/m2,
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8.2 Preparatory Works

Preparatory works such as mobilization of construction equipment, plants and materials,
electric power and water supply facilities, lighting facilities, communication facilities,
temporary material storage yards, blending areas, and a concrete plant, a motor pool, a repair
shop and temporary field buildings shall be prepared near the construction site prior to the
commencement of the permanent works. An aggregate plant is constructed near the rock quarry

where is located at Mt, Mergi, about 17 km southeast of the damsite.

The detail of a concrete plant and an aggregate plant including the operation of quarry are
described in 8.8,

8.2.1 Temporary Constraction Roads

Routes 6f" construction roads shall be selected to ensure the most economic tr_anéporta_tion
routes considering the hauling distance, traveling speed and éurface condition as wel} as traffic
séfety, Since both the left-and right abutments of the dam are very steep, to construct approach
roads to the riverbed of tﬁe damsite will take much cost. The routes connecting excavation
areas, disposal éreés, material sources and temporary facilities are planned as shown in Fig.

8.2.1. The following table shows the dimensions of the temporary construction roads at the

damsite:

RouteNo. - Location _ Destination Dii::;m_: “E::;h _ ?n::fcl:/:; Remarks
R-1 | Right Bank Main Rond }’:g?‘:;‘:hfzzzj 2,345 s | Bridge
R-2 Right Bank Dam Crest Dam EL.15Mm 207 4 0.3
L-1 Left Bank Main Road Spillway 858 4. 10

Us-1 Upstream Side Road L-1 EL.172 - 1,260 5 10 Bridge *
US -2 | Upstream Side Road Spillway EL.145 740, 3 10
Us-3 Upstream Side Road U/s Cofferdam Crest 600 3.5 5
DT-1 | Diversion Tunnel Inlet | EL.125 . e0 5 10
DT -2 § Diversion Tunnel Inlet "EL.100 A 430 3 10
DA-1 Right Bank Dam EL.145 1:70 5 10
DA-2 Left Bank Dam - ELI3S 310 5 10
IT-1 Intake Enleg EL.AIL © 120 -5 2
DS~1 | Downstream Side Road | EL. 83 550 5 10 Bridge *
SW 1| Spillway EL.145 _ Disposal Area 2-B EL.153 340 -3 10 -
SW -2 | Spiliway EL.i23 Disposal Area i—A EL.i40 270 3 3
RB-1 U/Stream River bed EL.110-EL.9% 160 5 10
RB-2 | Riverbed EL.90-EL.83 390 7 5

PB-1 Pedestrian Bridge EL.170-EL.145 240 3 10

Toral . . ) 9,080

Note *: Temporary bridge shall be provided to cross Kreo River,
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The route connecting the rock quarry and damsite are planned as shown in Fig, 8.2.2 and the

distance is calculated as shown below:

Route Public Road or Temporary ConstructionRoad Distance {m})
Quarry - G Partly public road and partly temporary construction road 4,600
G - F Pubtic road : 9,000
F. - E Public road 8,000

E - H Public road 3,400

H = - H-I Temporary construction road (o dam right abutment) 800
H-l - Dam Z;r;fot;r:g construction road (Average Distance of Rig hULcﬂ 1,700
Total 29,500

8.2.2 Disposal Areas

The total waste volume e*(tracted from the required excavation for the construction of the dam,

splllway, Qut!et facxlmes and other appurtenant structures are estimated to be as much as
820,000 m’ including the excavation volume for the construction road in bank condition.
Unsuitable materials removed from the rock quarry shall be di:sposed of at a disposal area near

the quarry, of which volume amounts to approximately 250,000 m® in bank condition.

Several disposal bank areas with adequate capacity to accommodate the waste materials shall
be prepared taking account of hauling distance and topographic features. The following table
shows the capacities and Fig 8.2.1 shows locations of the proposed disposal areas, other

temporary yards and construction roads:

Capacity of Disposal Areas at Damsite

Area | Capacity

Area No. _ . Location (m?) ()
Disposal Arca
DA-1 . ‘Upstream of Dam, EL.165m 57,600 316,700
DA-2 Downstream Left Bank of Dam, EL.153m T 126,700 133,700
DA -3 . Right Bank of Dam, EL..177m o 26,000 194,400
Sub Total ~ { Disposal Areas at Dam Site 644,300
Use for Dam Embankmient Cofferdam, Yard and Construction Road
Dam Embankment Dam Embankment from Required Excavation - 100,000
Cofferdam Upstream Coffer Dam, EL.1i3m 2,000 20,000
B Downtream Coffer Dani, EL. 87m ~ 700 3,000
TY -1 Plant, StockYard at Upstream Right Bank | 40,000 92,600
R-1 . Right Bank Main Road, 1=2,400m, w=10m, =0.5m | 24,000 12,000
L1 | Left Bank Main Road, 1=800m, w=10m, t=0.5m 8,000 4,000
RB-1 . Up/S of River Bé_d access Road, (=300m, w=5m, . |- 6,200 36,000
- Sub-Total - - | Temporary Yard and Road . _ _ 287,600
Total in fill volume .~ | Damsite ; - : 932,400
Total in bank voiume Damsite, assuming Conversion Feator C = 1.1 | 847,600
Excavation Volume from Construction Works 820,000
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In respect of the construction roads listed above, the waste materials from the required

excavation, if suitable for the sub-grade, will be used.

All disposal areas and other temporary yards shall be cleared and grubbed prior to disposing
work. An imder-drainage system along a valley, sodding for slope protection and surface
drainage shall be provided for total stability of disposal areas. DA-1 is exclusively used to
disposé the.waste materials from the spillway excavationi. The slope gradient in the disposal
areas shall be gentler than 1.0 vertical to 3.0 horizontal, but the slope facing the reservoir shall
be gentler than one 1.0 vertical to S..O horizohtal considering the influence of the fluctuation of

reservoir water level.
8.2.3 Temporary Facilities

- Temporary facilities such as contractor’s offices, stuff 5 quarters, labourer’s of quarters, motor
pool, warehouses, cérpenter’s house and so on are prepared at the dam site area. Yards for these
facilities are constructed in the upstream side of the dam which bécomes reservoir area. Motor
pool yard and ordinary facility’s yard is constructed at EL.125.0 m and batcher plant yard at
EL.130.0 . In consideration of embankment schedule, the di:sposal area DA-1 is used as

blending yard of impervious material and semi-pervious material.

The capacity and number of the equipment for preparatory works are as below.

- Backhoe : 035 m? X Suhits
- Dump Truck : 0t X 10. units
- Buildozer L15 ¢ X 2 units
- Bulldozer 20t % 3units
p Bulldozer 32t x 1 unit
- Giant Breaker : 600/800 kg X Junit
- Tamper : 60/100 kg X 3 units
- Vibrating Roller = : 10 .t x 1 unit
- Generator 1 5 kVA ‘x 2 units
- Generator 80 | KVA x 2units
- Generator . 125 kVA - x 1 unit
-Crawler Crane ;50 t x 1 unit
= Truck Crane .20t x 2 units

- Truck with Crane : 6 t  x 2unit
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8.3 Diversion Works

Diversion works consist of the diversion tunnel and the inlet facilities. In consideration of
topographical conditions and the construction schedule, the diversion tunnel portion will be
commenced first and the inlet portion follows. A river diversion will be carried out at the

beginning of the second year dry season after completion of the Inlet facilities.
8.3.1 Diversion Tunnel

Diversion tunnel is located at the left bank of the damsite with total length of about 441 m, hose

shoe section of the internal diameter of 5.60 m and longitudinal gradient of the tunnel is 1/30.

Preparatory Works

Considering the layout and the longitudinal gradient of the diverston tunnel, excavation works
will be carried out from the downstream side to the upstream side. Before the commencement
of the excavation works, an access road with temporary bridge reaching to the downstreami
entrance should be constructed in order to the mobilization of the tunnel equipment and hauling

of the excavated materials.

For the access to the power station site at EL. 97.0 m, a permanent access road R-1 will be
constructed and a temporary access road DS-1 is branched from R-1 to access the downstream

side of the tunnel. (refer to Fig. 8.2.1)

After construction of a temporary entrance of the diversion tunnel, excavation works will be

commenced,

Excavation Works

In consideration of geological condition and a size of the diversion tunnel section, a procedure

of excavation will be divided into upper-half section and lower-half section.

Excavation for u'ppe.r-half section is cdmmenced first from thg'downstream .side by a load
header-and load haul dump trucks. After the completion of the ﬁpp’e.r—hal.f section ex_cavatioﬁ
for the w_hole le.n'gth _df the tunnel, the lower-half section excavation works follows by the same
combiri.e_d equipment'as the upper—half section. Pfogress of | cycle of excavation works is 1.0 m
at the upper-half seétibn and 2.0 m at the lower-half section respectively. Excavated material

which is hauled out by load haul dump trucks is dumped and stocked at temporary stock yard.



Chapier 8 Consiruction Planning

Stocked material loaded by backhoe 0.60 m* to dump truck 10 t at temporary stock yard is

hauled to the disposal area DA-1 or DA-3 through DS-1 and R-1.

A generator for the load header will be applied in order to prevent a trouble of electric

interruption of a main generator.

The capacity and number of the equipment for tunnel excavation work are as below.

- Load Header ;90 kwW

- Load Haul Dump Truck @ 1.7 m?

- Backhoe | ;o 0.60m?

- D.ump Truck co 10t

- Ventilator © 150 m¥min
- Submersible Pump . 150mm
- Generator © 150 kVA

Supperting Works

X

X

1 unit
3 units
I unit
2 units
1 unit
2 units

1 unit

Procedure of suppof‘ting work of the diversion tunnel is shown in below.

| - Primary shotcrete

v

Steel mesh installation
{upper-half section only)

v

'[ Steel support instalation ]

v

l Secondary shotcrete l

v

[ Rock bolt driving ]

Considering the tunnel length and shoterete volume, a dry type shotcrete machine is applled to

the dwersuon tunnel and installed at the downstream side. Shotcrete carried out by a shotcrete

robot to keep high workmg eff' c1ency and safety.

Steel mesh is installed between a primary shotcrete and a secondary shotcrete by using the

drill-jumbo for staging. Steel supports of H-beam (H-125x125.x'6.5x9') installation works and

secondary shotcrete works follows.
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~ After completion of a secondary shoterete work, rock bolt driving work is commenced. Rock
bolt is made of deformed bar (D 25) of 3.0 m long. Drilling of rock bolt holes and driving of
rock bolts are carried out by drill-jumbo. Cycle time of supporting and excavation works is

shown in Table 8.3.1.

The capacity and number of the equipinent for supporting work are as below.

- Shoterete Machine T 15kW x 1 unit
; Shotcrete Robot : SS5kW x funit
- Concrete Mixer 1 15mwh X 1 unit
- 2 Boom Drill Jumbo 20t 0 x1lunit
- Ventilator © ¢ 150m*min  x 1 unit
- Submersible Pump : 150 mm X 2 units
- Concrete Transfer -~ = : 1.7 m? x 1 unit
Concrete Lining Works -

After completion of the excavation work with supporting, invert concrete lining work is

commenced from downstream side and arch-sidewall concrete lining work follows,

Concrete placing length of one cycle is 18 m for the invert lining and 9 m for the arch-sidewali

lining and carried out by concrete pump which sets nearly at the upstream entrance.

The capacity and number of the equipment for concrete lining work are as below.

- Slide Centre : 9m x lunit

- Concrete Pump . 40 mh x lunit

- Agitator Truck - 45 m? X 2units
- Truc.k_ with Crane : 4t X -1 unit

- Ventilator : ;150 m¥min x 1 unit

- Air compressor - : 7.5w'min  x 1 unit

- Submersible Pump . 150mm  x 2units

832 Diversion Inlet Facilities

- Preparatory Works

Access road DT-1 will be constructed to have access to the upper portion of the diversion inlet
from the temporary access road US-2, and excavation of the inlet facilities is commenced.

Excavated métérial wiil be dumped to the riverbed directly by backhoe 0.35m? or 0.60 m*and
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hauled out to the disposal area DA-1 through the temporary access road DT-2 which is to be

constructed at the left side of the river bed area.

Structural Excavation and Concrete Works

After the construction of the temporary coffering made by earthfill, structural excavation
works will be commenced. A combination of the backhoe 0.35m? and a giant breaker is applied
to the excavation in the inlet considering the geological condition and excavated material is

hauled out by dump trucks 10t through the temporary access road DT-2.

Concrete is placed up to the elevation higher than the estimated flood water level before the
commencement of the diversion tunnel concrete work and the remained concrete placing will
be completed before the river diversion. Concrete placing works -are carried out by a

combination of a concrete pump, chute and/or bucket to match working conditions.

The capacity and number of the equipment for Diversion Inlet work are as below.

-Backhoe : | 0.35m* x 1 unit
Backhoe ¢ 0.60m®  x 1unit
-Bulldozer 21t x lunit
- Bulldozer Cr 32t x. lunit
- -Giant Breaker : 600/800kg . x 1 unit -
-Dump truck ' : 10t X 3 units
-Agitator Truck i 45 m x 3 units
-Concrete Pump : 40m*h . x 1 unit
-Truck with Crane : 4t . x 1unit
-Submersibte Pump : 200 mm X 4units
-Submersible Pump 150 mm x4 units

-Generator : 150kVA - x 1 unit
8.3.3 . Temporary Coffel_'.dam

Upstream and downstream cofferdams are constructed for the river diversion. Preparation
work of sufficient stdckpi]ing of embankment material is important as well as the decision of

river diversion execution date,
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Upstream Temporary Cofferdam

Upstream cofferdam is designed by earthfill type and embanked up to the EL. 113.0 m. Before
the river diversion, excavated material from construction of the temporary access road US-3 is
stocked at the sandbar of right bank and excavated material from the ridge which is excavated
and gathered by bulldozer 21 t ~ 32 t class is stocked at the upper area of the diversion point of
the left bank. After the river diversion, the embankment material for cofferdam is hauled into

the site from the disposal area SA-1.

Downstream Temporary Cefferdam

After confirmation of the diverted water through the diversion tunnel, the construction of the
downstream temporary cofferdam is commenced by earthfill type. Selected riverbed deposit
rnaterial is used for embankment first and excavated material from the main dam excavation

works used.

The capacity and number of the equipment for the cofferdam works are as below.

- Backhoe 035w x lunits
- Backhoe- - ' : 0.60m? % 1 units
- Bulldozer So21t x 2 units
- Bulldozer - 1 32t X 2 units
- Dump truck : 10t X 4units

83.4 Dewatering Works

After completion of the cons'tructi_on of bot.h_ sides of cofferdams, dewatering works are
commenced. Dewatering works in this project is very important because the closed length
between both cofferdams becomes almost 700 m, and the amount of ground water which come
out of the site wil{ be big. Therefore, enbﬁgh numbers of pumps are installed for the.dewatering

system.

The capacity and nufnber of the equipment for the dewatering works are as below.

-.Subme'rsib]:e Pump ;200 mm % 6units
- Submersible Pump . 150 mm x 4 units
- Turbine Pump ;150 mm X 2units
- Water Tank - 10w X1 units

- Generator | . 150kVA  x 2units
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84 Spillway

Spillway consists of five (5) portions as the overflow weir, the side channel and the control

portion, the chute portion and the stilling basin portion. The construction schedule of each

portion of the spillway has tight relationship with another. Construction schedule of the main
dam excavation and the concrete placing of the ga]leny is closely related with the overflow weir
and the control portion. The main dam embankment schedule is also closely related to the chute
portion, concrete placing of the powerhouse and the main dam embankment schedule has a
relation with the stilling basin portion each. It is very important to adjust these construction

schedules by considering the whole construction schedule.
8.4.1 XExcavation Works

In working sites which have enough space for heavy equipment operation, excavation and
loading works are carried out by bu!ldézer 32 t and backhoe 0.6 m’ class basically. In narrow
areas, excavation and loadiﬁg works are mainly carried out by backhoe 0.35 m? class and
bulldozer is regarded as an assist equipment of excavation works, Dump truck 10 t class is
applied to the hauling work by ground conditions. In case of excavation by ripping of bulldozer

at hard rock areas, blasting method is employed under the ca'réfuily operation.

Procedure of the spillway excavation is shown below.

Overflow Weir to ' S'poi.l Aréa
Control Portion ' SA-2B S
-t £L.136.6~EL.157 _ - : _ SA-2A
Chute | : k
Portion
EL 137~ Stilling Basin
_ A |EL125~EL136. || ~ Portion
- ' EL125~EL.90
E
Y
Spoil Area
SA-1

" Excavation higher than EL.136.6 m

Estimated excavation volume higher than EL.136.6 m which is the b_drtom of the conirol
portion foundation elevation, becomes about 250,000 m?, Exéavate'd material higher than EL.

157.0 m is hauled to the disf)osa] area DA-1 through the pe'rma'nént road L-1, and temporary

8-10



Chapter 8 Construction Planning

access road US-1 which is branched from L-1. The most part of the excavated material between
EL.136.6 m and EL.157.0 m is hauled to DA-1 also through the temporary access US-2 which
is connected EL.145.0 m and US-1. The remain is hauled to DA-2 B through SW-1.

Excavation between EL. 1250 ~EL.136.6 m

Excavated material at the upper part of the chute portion is estimated about 52,000 m* and
hauled to the disposal area DA-2 A through the temporary access road SW-2 which is

connected at EL. 125 m of the chute portion foundation.

Excavation below EL. 125.0 m

Excavated materiél below EL 125.0 m becomes about 152,000 m?, dumped to the river bed
directiy and hauled to the disposal area DA-1 through the temporafy access roads RB-1 and
RB-2 which are constructed on the river bed. During the main dam embankment period,
excavated material which meets the specification is hauled to the embankment area 'directiy

and others are hauled to SA-1 through temporary access road DS-1 and the permanent road L-1.

The capacity and number of the equipment for excavation work are as below.

- Backhoe - 1. 035m* X 1 units
- Backhoe v 0.60 m? X 5 units
- Bulldozer T2t X 3.units
- Bulldozer _ 32t x 2 unit
- Dump truck - ;o 10t x 16 units
- Crawler Drill ro St x | unit
- Air Compressor -1 20m/min . x 1 unit
- - Giant Breaker . 600/800kg x 1 units

8.4.2 Concrete Works

In prihciple,'concrete placing work is carried out by concrete pump, but direct placing by

agitator truck, bucket and chute placing are adopted in accordance with the placing conditions.

Control Portion

A part of the gallery ¢rosses under the foundation structure of the spillway, the adjustment

~between both schedules is necessary and important. A concrete pump is set on the excavated -
foundation EL. 145.0 m and the most of thé concrete placing of the control portion is carried
out from this elevation. | |
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Wall heights are very high in many blocks and steel forms are applied in order to keep high
work efficiency. Sliding of forms and loading of reinforcement bars and others are carried out

by truck crane 25 t.
Chute Portion

After the completion of the concrete placing for the most upstream side block of stili.ing basin,
concrete placing for the chute portion is commenced. The slab concrete of both sidewalls are
preceded first and invert concrete between the sidewall’s slabs follows by using sliding form.
Winch 21 kW class is set on the foundation of the control portion in order to lift up the sliding
form. On the other hand, the heights of the sidewalls are not so high, so small forms are applied
to and carrving forms and material are done by truck crane 25 t which is set on the dam
embankment area basically. A concrete pump is set on the slab concrete of the control portion

or on the main dam embankment area, and pipes for concrete placing are distributed.

Stilling Basin Portion

Two blocks of sidewalls of the stilling basin become a part of the powerhouse wall and the
behinds of these walls are backfilled up to the EL.97.0 m. The coordination between these
construction items is reqﬁired. The height of the sidewall becomes 15.5 m, steel forms are

applied to the upper portion of the concrete placing work.

The capacity and number of the equipment for concrete works at the spiliway are as below.

- Concrete Pump ;40 m*/h x 2 units
- Agitator Truck 1 45 md X 3 units
- Winch © o 21kW o x lunit
- Truck with Crane o4t X 2 units
- Generator © 60 kvA T x 1 unit
- Ordinary Truck 10t - X 1 unit
- Air Compressor _ : 75m’min x| unit
- Truek Crane : 25t x 2 units

8.4.3 Backfill Works

Behind a part of downstream 51dewalis of the chute pomon and the stﬂhng basin walls, the
excavated area is backfilled step by step up to EL. 97.0 m to match the concrete placing
schedule. A temporary access road is prepared in order to the embankment of the main dam at

the right bank side which the powerhouse is constructed. The tight coordination between the
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schedules of the concrete placing for the powerhouse, the spillway and embankment the main
dam is required. All material for backfill is selected under the specification, stocked in the
disposal areas DA-1 and/or DA-3, and hauled into the backfill area through the permanent road

R-1 and the temporary access road DS-1.

The capacity and number of the equipment for the backfill works are as below.,

- Backhoe | o 0.60 m? x 1 unit
;Dump Truck co10t X 4 units
- Bulldozer _ co21t x | unit
- Bulldozer 32t x -1 unit
- Vibrating Roller : 10t X 2 units
- Tamper | : 60/100kg x4 units

8.5 Main Dam

The main dam constriiction works consist of many kind of works like excavation, foundation
treatment by groutmg, gallery construction and embankment Moreover these work schedules
are comple\c and the progress of the croutmo work is very important. Therefore, grouting works
for foundation treatment are described in this chapter, even though that is executed in the

.~ spillway also.
8.5.1 Procedure of Whole Works
The constructlon works of the dam are basrcal]y executed in the order of the followings in the
form of series or in paraflel
(1) dam and gallery excavation works
(2)" coricreting works for gallery
' 3) grouting works

(4)  dam embankment works
852 Dam and Gallery Excavation

Excavation works of the main dam is commenced after the river diversion was completed at the
early dry season of the second year. Following construction items which concern with the main
dam occupy the most percentage of the critical path on the whole construction schedule of the
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Excavation works of the spillway have close relationship to the main dam excavation works.
Concrete placing work of the gallery at the riverbed area, the stilling basin and the powerhouse
are related to the main dam embankment works. Therefore, the dam construction planning is

required to consider these relations.

A combination of equipment which consists of excavation and gathering by bulldozer 21t ~32
t class, loading by backhoe 0.60 m?® class and hauling by dump truck 10 t, is applied to the dam
exéavation works basically. In case of the excavation of sound chk, ripping work, crushing by
giant breaker and/or blasting methods are adopted. Excavation by manpower with pick hammer

is réquired in the finished stage to avoid damages to the rock foundation.

Right Bank Excavation

(1) Excavation higher than EL.145 m

The temporary access road DA-] for the excavation work is construcfed at EL. 145 m
of the dam axis from EL.157.0 m of the top the intake structure. T he combination of
bulldozer 32 t, backhoe 0.60 m* and dump truck ‘10 t'is'appiied. basically to the
excavation works down to EL. 145 m and excavated material is hauled to the disposal

_ area DA-1 through the temporary access road DA-1 and the permanent roads R-2 and
R-1.

(2) Excavation between EL.130 m ~ EL.145 m

Bulldozer 32 t class executes the excavation between EL.145 m and EL. 130 m. A
slope of the right bank becomes very steep below EL. 130 m. The excavated material is
dropped to the river bed directly by backhoe 0.60 m® or 0.35 m®. The droped material is
loaded to dump truck 10 t by backhoe 0.60 m? at the .ri_ver bed and hauled to the disposal
areas DA-1 and/or DA;3 through the river bed tempbrary access roads RB-2, RB-1,
US-3 and US-1. |

{3) Excavation below EL.130m

Same excavation methods mentioned above in sub-clause (2) are adopted. However
between EL. 105'm and EL. 113 m, rock material classified CM-H is anticipated, so

giant breaker and/or blasting will be required.
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Left Bank Excavation

(1) Excavation hi_gher than EL.145 m
Excavation higher than EL.145 m is included in the spiliway excavation.
(2) Excavation between EL.125 m ~ EL.[45 m

" The témpdrar"y road DA-2 is constructed from EL.110 m to EL.125 m in paraliel with

the river course. Between EL.145 m and EL..EZS m, bulldozers 32 t class are applied for
- excavation and gathering works, loading to dump trucks 10 tis done by backhoes 0.60
e Excavatéd material is hauled to the disposal area DA-1 through the temporary

access roads DA-2, US-2 and US-1.
(3) Excavation below EL.125m -

Since the slope of the {eft bank becomes steep below EL. 115 m, excavated material is
droped down to the river bed directly by backhoe 0.60 m® or 0.35 m®. Between EL. 105
mand EL. 118 m, rock material classified CM-H is anticipated same as the right bank,
so giant breaker and/or blaéting will be requiréd.' The droped material is loaded to
dump trucks 10 t by backhoes 0.60 m’ on the river bed and ha.uled to the disposal areas
DA-1 and/or DA-3 through the river bed temporary access roads RB-2, RB;I, Us-3
and US-1.

The capacity and number of the équipment for excavation are as below.

—.Bul]dozer : 3.2 t X 2 units
-Bul]dozer ' 21t o x 2 units
- - Backhoe : | 0.60 m* x 5 units
' _GiantBreaker : 600/800 kg x 2 units
~DumpTruck . : 10 't x 14 units
- Motor Grader : 28 m x 2 units
—Vib.rating Roller : 10 't x 2 units
- Water Truck g m x 3 units

853 Callery

The gallery consists of three portions by constriiction standpoint as the right abutment portion,
the riverbed portion and the left abutment portion. Since the level section of the left bank upper

portion is designed as a crossing structure under the spillway slab, this level section has priority
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over other portions in order to keep the spillway construction schedule, The riverbed portion of
the gallery becomes critical path work prior to the dam embankment works, therefore concrete

placing of this portion has the first priority together with the dam excavation works.

Excavation Works

Excavation of the gallery is executed at the same time with the dam excavation to keep better
work efficiency from the upper portion to the lower portion. Careful operation of giant breaker
and/or blasting shall be carried out in the finishing excavation stage, and if need manpower
with pick hammer is applied to. Most of excavation areas lower than EL. 130 in, excavated
material is dumped to riverbed directly, an arrangement between lower portibn’s working area
and time is required. The surface of finishing excavation will be protected temporarily by
shotcrete after getting the inspection of rock foundation and removed Just before concrete

placing.

Concrete Works

First, the level section of the left bank. upper portion concrete placing is carried out to keep the
spillway construction schedule. The riverbed section is followed after the completion of the
excavation works and finally both abutments portion’s concrete work are carried out from the

lower section.

In the abutment portions of the 'gallery, different construction methods are adopted to the
uniform gradient section and to the variation section each. In the uniform gradient section,
invert concrete is placed with sliding foren first and the arch and the side wall portions on which
concrete is placed using sliding form follows. In the variation se.ction, separated metal forms
are used for the invert, the arch and the side wall portions in (;rdcr to meet the complicated

shape. Lifting up of sliding form is done by a winch which is insfé[l_ed on the _berm. '

Material, forms and reinforcement bars are loaded by truck crane 25 t. However, considering
the steep working area and tight schedule, light cableway is prepared as subordinate facilities at

where a truck crane can not operate with normal arm length.

Conerete is placed by concrete pump in principal, placing m_ethdd with chute and bucket are
adopted depending on the working conditions, During construction period at the riverbed area,

enough numbers of drainage pumps are required.

" The cépacity and number of the equipment for the gallery works are as below.,
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- Shoterete Machine : 10 m¥h x| units
- Truck with Crane 6 t X | unit
- Winch 21 kW x 2 units
- Truck Crane 25t X | unit
- Bucket L0 m? x 1 units
- Light Cableway : 2.9 t X | unit
- Slide Centre - :. 6 m X 2 units
- Slide Form _ : 6 m - X 2 units
- Ordinary Truck @ 10 t x 1 unit
- Concrete Pump : 40 m*h x 1 umit
. - Agitator Truck @ 4.5 ﬁ]’ x 3 units
;Air Compressor @ 7.5 m*min x 2 units
| 2 unit

- Generator 125 kVA  x

8.54  Grouting Works

Grouting works in this package consist of contact grouting, blanket grouting and curtain
grouting in accordaﬁc_e with the purpose of grouting. Contact grouting is executed from the top
elevation of spillway’s slab concrete (EL.139.60 m ) and afound the inspection gallery. Blanket
grouting. is carried out at the bottom area of the impervious zone and curtain grduting is

executed at the dam axis and the upstream end of the spillway.

" Work Procedure

Contact grouting is carried out from structural concrete into the surrounding foundation.
Blanket grouting is executed from the surface of the foundation at 10 m deep. Curtain grouting
is performed at the inspection gallery with 5 m interval. The following diagram shows the work

procedu_ré for the stage grouting,
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BORING WORK I I Installation of Boring Machine J‘*
v .
_p{ Drilling ( Stage N=j) ]
[ Cleaning of Borehole |
. | Packer Settiﬁg |
[GROUTING WORK] ¥ .
[ Water Pressure Test |
¥
[ Grouting l
+ .
_r Final Stage Finish |

[ Removal and Shifting of Boring Machine |

r. Pligging of Borehole |

Drilling

Rbtary boring machines are used and the diameter of bo’reholes are ¢ 66 mm for pilot. and
check holes and ¢ 46 mm for normal holes. Work platfomi’ shall be provided at the abutments
using Séaffold_iﬁg. ' '

Grouting

Staged grouting method is adopted and the depth of each stage is 5 m. Miﬁing and delivery of
the cement milk is peffonned and controlled in a central plant. In consideration of the site
gfound condition, the central plant for grouting is located at EL.160.0 m of the dam
management édmpléx construction yard during blanket grou.tihg and curtain grouting at the left
bank ridge. After the completion of the backfill up to EL.157.0 m behind the spillway. the
central plant is removed here in order not to hamper the bui:lding' works of tﬁé management
comp]éx. and carried out t-he contact grouting for the side wa]l. of the inspection gallery and

curtain grouting for the slab of the gallery.

The capacity and number of the equipmeht for drilling and the grouting works are as below.

units

- Boring Machine : 75 kW x 7

- Grout Pump £95/200 Vmin x 3 units .
- Grout Mixer :200x210tr  x 2 unit

- Grout Recorder - : : X 3 units
- Truck Crane 20 0t x | 'unif
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- Truck with Crane : 6 t x | unit
- Ordinary Truck : 10t x | unit
- Winch M kW X 2 units

8.5.5 Dam Embankment

Embankment material of the outer pervious zone and the riprap is hauled directly from the rock
quarry. Material of semi-pervious zone which is mixed under specified gradation is hauled
from the aggregate plant installed near the quarry site. Since impervious material is required to
mix the excavated material from the dam site with fine sand and gravel, a part of the disposal
area DA-1 isusedasa blending yard. Material of the inner pervious zone is accepted by hauling

directly from the dam site and rock produced at quarry which meets the speéiﬁcations.

Bank slopes on both sides are very steep at the dam site and the width of the river bed is as
narrow as 20 m ~ 30 m. Therefore, two features described below are pointed out on the

Jatibarang Multipurpose Dam.

. (D Embankment speed becomes very high at the lower portion until the
middle portion of the dam body.
(@ Temporary hauling roads should be constructed on the embankment

slope many times.

Embankment between River Bed ~EL.90m

Embankment material is hanled into the site from the up and down stream sides through the

riverbed temporary access roads RB-1 and RB-2.

Embankment between EL. 90 m ~EL. 112 m

All material for embankment is hauled into the site from the downstream side only, because of
the shortage of 'approach length of the temporary access roads from the upstream side. Raising
up the downstream temporary access road is limited by the placed concrete of the powerhouse,

an access road is constructed on the dam embankment slope at the latter half.

Embankment between EL. 112 m ~EL. 118 m

The temporary aceess road IT-1 which connects EL.111.5 m of the intake structure can be used

and construction of a temporary access road on the embankment slope at the upstream side
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follows. At the downstream side, a temporary access road constructed on the embankiment

slope described in Sub-Clause 7.2.2 is extended step by step until EL.118 m.

Embankment between EL. 118 m ~EL. 125 m

Hauling length from the downstream side through the embankment slope becomes very long
when it reaches to EL. 118 m. All embankment material s hauled into the site from the

upstream side higher than EL.118 m and a hauling road on the slope is extended to EL.125 m.

Embanrkment .EL. 125 m~EL. 145 m

The temporary access road DA-2 constructed for the excavation works at EL.125 m is used as
hauling road of material also. When DA-2 reaches to the limit in height, another hauling road is

constricted on the embankment slope and extended to EL. 145 m.

Embankment bétiveen.EL. 145m~EL. 157 m

The excavated foundation of the spillway control portion at EL. 114 m is used as a hauling road

and hauling road on embankment slope is extended stage by stage until the dam crest EL. 157

m.

Spreading and grading of unloaded embankment material is car_riédbut byr bulldozer 15t~21t.
Kinds of equipment of compaction and number of passes are decided by field rolling trials

finally, vibrating roller 10 t class and tamping roller 20 t class are selected temporarily in this

report.

The capacity and number of the equipment for embankment are as below. However, numbers
of dump trucks of hauling from the quarry site and aggregate plant are described in CHAPTER

8 Concrete and Aggregate Plant.

-Bl.illdozer : 21 't x 3 units

- Bulldozer .15t x 2 unit

- Backhoe 060 m* x 1 units -
-DumpTruck @ 10 t  x 2 units

- Tamper : 60/100 kg x 4 units
-VibraiingRolIer: 10 t  x 2 units
-Tampinngller : 20 ¢t x 1 unit
-Truck with Crane: 4 t x 1 unit

- Motor Gfader © 28 m x 2 units
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- Water Truck : 8 m x 2 units
Blending

(1)  Impervious Material

A part of the disposal area DA-1 is used as blending yard. Excavated material from the
dam site and fine sand and gravel from the aggregate plant is spread by bulldozer 151
Iayer by layer under the specified thickness after material blending trial test. After
getting specified moisture content, sandwiched material is carefully excavated by
backhoe 0.60 m® class by cutting in vertical direction. To get the enough amount of

material, at least three sets of blending area will be prepared.

{2} . Semi-pervious Material

Source material of the semi-pervious zone is produced at the aggregate plant near the
quarry site. After gradation test, fine and coarse material is mixed by bucket number

under designated ratio in stockyard prepared at aggregate plant.

The ce't'paci:ty and nu.mb'er of the eq:uipﬁ']ent for b.i_ending are as below.

._ fBui]szer D 21 t | x 1 unit
- Backhoe . 060 m x 2 units
:-.Dump.) Truck | 10t x 9 ‘.units _
- - Wheel Loader | 1.7 m® x | unit
-Motor Grader : 28 m x 1 unit
- Water Truck : & m* x | unit

" 8.6 Qutlet Facilities

The outlet facilities works consist of the outlet tunne! and the intake. In consideration of
locations of each structure, construction method and construction schedule of the outlet tunnel

is commenced first and the intake fol:iows..
8.6.1_ Outlet Tunnel

The outiet tunnel i is located at the right bank of the dam site w1th the total length of about 400 m
and the mtemal wu:lth and hewht of the tunnel are 2. 40 m each. The longitudinal gradient of the

tunnel is ill4._65,.
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Preparatory Works

The upstream end elevation of the outlet tunnel is 20 m higher than the riverbed elevation and
the longitudinal gradient of the outlet tunnel is very steep as 1/14.65. In consideration of these
conditions, excavation works will be carried out from the downstream to the upstream side.
Therefore, a part of the temporary access road DS-1 which is constructed for the diversion

tunnel works is used again and excavated material is hauled to the disposal area DA-1.

Excavation Works

After the construction of temporary entrance of the outlet tunnel, excavation works will be
commenced. Considering geological condition and the size of the tunnel section, the

excavation works will be carried out with full-face section at 2.0 m progress per one cycle.

Commbination of a small size load header and a load haul dump truck 1.7 m*is applied to the
excavation works in the outlet tunnel. Since the internal tun:ne_I width is not enough to
accommodate two dump. trucks, one truck should wait at the :entrance”during another one is
wOrking in the tunnel. Excavated imaterial which is hauled oﬁt by load haul dump trucks is
dumped and stocked at a temporary stock yard. Stocked material is loaded by a backhoe 0.60
m? to dump trucks 10 tand hauled to the dispo.sai area DA-1 through the temporary acc.es's road
DS-1 and the permanent road Rn.l. A generator for the load header will Be employed to avoid

troubles of electric supply suspension by a main generator.

The capacity and number of the equipment for excavation work are as below.

- Load Header '. 90 kW x 1 unit

- Load Haul Dump Truck : 1.7m? X 3 units

- Backhoe © 060m®  x 1 unit

- Dump Truck - Tt x. 2 units

- Generator -1 I0kVA - x lunit

- Ventilator -t 150m¥min x 1 unit
x 2 ﬁnifs‘

- Submersible Pump : 100 mm

Suppoerting Weorks

Supporting works consist of shoterete, rock bolt driving and installation of stee] support. The
same method and equipment for shotcrete with the ones of the diversion tunnel are applied.
However, since tunnel section area is small, the shotcrete nozzle is operated by manpower

instead of a shoterete robot and rock bolt drilling works are carried out by manpower with leg
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hammer instead of a drill jumbo. After the completion of shotcrete lining, steel support of
H-beam (H-100x100x6x8) installation work follows. Cycle time of supporting and excavation

works of the outlet tunnel is shown in Table 8.6.1.

The capacity and number of the equipment for the supporting works are as below.

- Shoterete Machine : 10 m¥h x 1 unit
- Concrete Mixer : 15 m¥h x | unit
- Conerete Transfer L7 x 1 unit
- Leg hammer : 30 kg X 2 units
- Air compressor 7.5 m¥min x| unit
- Ventilator - 150w min x| unit
.- Submersible Pump : 100 mm X 2 units

‘Pipe Installation and Backfill Concrete Works

After the completion of excavation and supporting works, steel pipe installation and backfill
concrete works are commenced. The temporary access road IT-1 is constructed at the ground of
EL.i11 .50 m of the intake; so that steel pipes can be transported into the tunnel inside from the
upstream side. A Slope around the intake site is very steep to construct the témporary access
road IT-1, some paﬁs_df the road are constructed by staging using steel material which is used

for the temporary bridge of DS-1.

Steel pipes are carried from a trailer to a trolley by a truck crane 25 t on a temporary staging. A
piece of steel pipe of 6.0 m long fixed on a trolley is hauled to a specified point by winch
_ operation and set ona temporary stand (refer to Fig. 8.6.1). After three units of stee! pipes are
'ihstal!ed, welded and inspected by x-ray test and so on, backfill 'con_crete placing is executed for

this block. Concrete is supplied by concrete pump which is installed on a temporary staging.

The Capaciﬁy and number of the equipment for the pipe installation and backfill concrete works
are as below. o ' -

"~ Trolley S m

X 2 units

- Winch 111 kW x 1 unit

- Truck Crane | : 25t X 1. unit

- - Concrete Pump ;40 m¥h X 1 unit
| - Agitator Truck 45w’ | X 2 units
- Ventilator £ 150 m¥min x 1 unit

- Submersible Pump. 2150 mm. x 2 units
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8.6.2 Intake

The intake is located at the right bank and the upstream of the dam body about 160 m far from
the dam axis and includes the inlet portion of the outlet tunnel and emergency gate, bulkhead

gate and trash rack installation works.

Excavation Works

- The permanent road R-2 is connected at EL.157.0 m of the top of the intake. However, it is
difficult to construct an access road at the top of the intake without mass excavation because
the ground slope around the intake is very steep. Therefore, excavation works are carried out
from upper to lower portions step by step by backhoe 0.35 m® and manpower with pick
hammers and excavated material is dropped to the riverbed. Collected material at the riverbed
by bulldozer and/or wheel loader 1.7 m® is hauled to the disposal areas DA-1 and/or DA-3.
Since the riverbed area is used as the temporary access road RB-1 _to. haui the main dam
excavated rﬁatefiai, ‘arrangement of working time between dam excavation and intake

excavation is required.

The capacity and number of the equipment for the excavation works are as below.

- Backhoe :0.35m’ x 1 unit
- Bulldozer .: 21t X 1 unit
- Wheel Loader D LTm? x 1 unit
- Dump Truck c 10t X 3 units
- Air Compressor . 75m¥minx 1 unit

Concrete Works

Gradient of the intake structure is'steep as'one 1.0 vertical to 1.4 horizontal and keep uniform

section from the bottom 10 the top. Separated metal forms are used at the lower portion
combined with the inlet of the outlet tunnel and sliding form is handled at the uniform portion,
since sliding form has a merit of execution with safety and high efficiency of work at high

elevation and narrow area.

Most of concrete placing works are carried out by a concrete pump which is set on the

temporary access road IT-1 or on a tempora'ry staging, placing concrete by bucket or chute is

adopted depending on the working conditions.

The capacity and number of the equipment for the concrete works are as below.
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- Sliding Centre :2m x | set

- Winch ;15 kW x 1 unit
- Truck Crane 1 25t x | unit
- Concrete Punip 40 mh x 1 unit
- Agitator Truck 1 4S5 m? X 3 units
- Truck with Crane @ 4 t x | unit
- Air Compressor ¢ 7.5 m¥min x 1 unit

- Generator _ D 125kVA x T unit

Gates and Trash Rack Installation

After the completion of the operation room slab concrete, preparatory works for gate
installation are commenced. Winches for gate operation are installed first and these winches
are used to instail guide rails, gates and trash rack. Emergency gate, bulkhead gate and trash

rack are installed orderly.

The capacity and number of the equiprr_ient for the installation works are as below.

- Winch : }S.kW x 1 unit
-Truck Crane ¢ 25t x | unit
~ Truck with Crane  : 6t x lunit
| - Ordinary Truck : 10t | x I unit
. - Air Compressor : 7.5 m*min x 1 unit
- Generator - 1 125kVA - x | unit

87  Powerhouse

One sidewall of the powerhouse structure becomes a part of the stilling basin right sidewalil,

and a te'mporary hauling road for dam embankment is constructed beside the powerhouse.

" Moreover, the hauling road is raised up by step in accordance with the progress of backfill

around the powerhouse. Therefore, the construction schedule of the powerhouse needs the

- adjustment with the stilling basin concrete placing and the main dam embankment.

8.7.1 Excavation Works

Excavation for the powerhouse is proceeded together with the stilling basin excavation and
operation by giant breaker and/or blasting methiod are anticipated because of deep excavation
which is 5 m lower {han the existing riverbed. Excavated material is loaded to dump truck 10t

by backhoe 0.35 m® and hauled to the disposal areas DA-1 and/or DA-3 through the temporary
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access road DS-1 and the permanent road R-1. Dewatering system becomes very important

against deep excavation works,

The capacity and number of the equipment for the excavation works are as below.

- Backhoe : 035 m* X 2 unifs
- Giant Breaker :600/800 kg x 1 units
- Dump Truck o 100t x 6 units
- Crawler Drill o5t x 1 unit
- Air Compressor © 20m/min x 1 unit
- Generator o 125 kVA x 1 unit
- Submersible Pump  : 200 mm  x 1 units
- Submersible Pump : 150 mm x 1 units

8.7.2  Concrete Works

The left sidewall of the powerhouse becomes walls of the No. 16 and No.17 blocks of the
stilling basin, therefore the concrete placing schedule of the powerhouse is required to
coordinate with the stilling basin. Separate metal forms are applied to the slab and the lower
portion of the sidewalls, however slide forms are used at the iipper portion to keep high work
efficiency. Lifting of forms and carrying of construction m'a'te'r'ia.l are carried out by a truck

crane 25 t,

In principle, concrete placing is carried out by a concrete pump which is set on the excavated
ground surface or on the backfill area around the powerhouse, But placing method by concrete

bucket or chute is adopted depending on the work conditions,

The capacity and number of the equipment for concrete work are as below.

- Truck Crane o 025t X l.'units
- Truck with Crane @ 6t %' 1 unit
- Concrete Pump © 40 m/h - x 1unit

- - Agitator Truck _' L 45 X 3 units
- Air Compressor : 200 m*min x .I unit
-Generator : 125 KVA x 1 unit
- Submersible Pump : 200 mm  x 1 units
- Submersible Pump : 150 mm x 1 units
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8.7.3 Equipment Installation

Heavy equipment like a turbine, a generator and a main transformer are hau[ed into each floor

and installed by a travalluw crane installed in the powerhouse superstructure Secondary

_concrete is placed by a concrete bucket after completion of the installation of equipment at

designated positions.

The capacity and number of the equipment for the installation works are as below.

- Truck Crane : 25t x| units
: -Truck.with Crane : 6 t x 1unit
- Concrete Bucket 05 m? X i unit
- Agitator Truck 45 m X 2 units

8.8  Aggregate and Concrete Plants

The erushing and éggregate plants are provided at the quarry site to minimize a handling cost of
row materials in view of a loss of waste material such as dust. The location of the concrete plant
yard is determined at the right bank in the reservoir area taking into consideration of temporary
aceess roads, water and power sup.ply, topographical condition and the efficient distrfbut_ion

routes of concrete materials (refer to Fi.g. 8.2.1).
8.8.1 Preparatory Works

The rock quarry is located at Mi. Mergi about 17 km' southeast of the damsite and is located
about 1.0 km north side of the main road connecting Semarang and Solo. There is a village
between the quarry site and the main road Al] roads in the village are with very poor pavement
and narrow for hauling of big amount ofmatenal Widening and modification of the alignment

of these roads are d:ff' cult because of ex15tm° many houses. Therefore, it is better to construct

* anew access road at southeast of the quarry about 1.0 km long. This temporary access road will

. be connected with an existing plantation road which is required improvement by 300 m long.

8.8.2 Quarry Site Development and Operation

Development Quantity

. The rock quarr;y shall be developed to obtain rock material for the dam embankment and row

materials for aggregate production. The required work quantity is given as shown below:
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Required -

Material ?,:ﬁa;;ﬁlﬁ; Qu:?lli;?e(c:n’) Qtla\x?gim’)
Top Soil 200,000 0 " 200,000
Unsound Rock 160,000 110,000 50,000
Sound Rock 500,600 500,000 ¢
- Embankment (a) 339,000 0
- Crushed Rock (b) B 132,000 0
- Aggregate (c) a 48,000 0
Sub Total (a)+(b)+(c) : 519,000 0
Temporary Works (Road Sub-Base) . 1,060 0
Total 880,000 630,000 250,000

Development of Quarry Area

A large part of the village is located south of the rock quarry, and the distance between the
quarry site and the nearest house is estimated almost 200 m at present. Considering village
location and required big amount of blasting volume, the quarry site'should be selected at the
northern part of the quarry area and blasting 6perati0n is carried out from north to south in

order to minimize the influence from explosion.

A temporary access road is constructed from existing road to the terrace whose elevation is
~ about EL.505 m through the east side of the quarry. This terrace is vety useful for Ioading area

of blasted material at the beginning stage.

Development Method

Topsoil, common ma_teri'al and unsound rock, which are unéuitable for dam embankment or
row material for aggregéte, shall be removed by backhoes énd/or' bulldozers. They are loaded
by backhoes or wheel loaders, hauled by du.mp trucks to spoil areas prepared in the quarry site.
After removing the oVerbprden, sound rock shall be yielded by a bench-cut Elasting method

using crawler drills.

The drilling and blasting patterns are determined in respeﬁt of rock size, work efficiency and
safety. Two typical patterns are employed to obtain large sized rock for embankrﬁent and
smaller sized rock for feeding to aggregate plant. 10 m high bench is provided for' production of
large siied rock and 5 m bench is for smaller sized rock, lw.hich are supposed to be practicébie
for drilling and blasting operation. Blésted rocks are loadéd by wheel loaders or backhoes

supported by bulldozers. Giant breakers are allocated to bre'ak"pversized rocks.
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According to the quarry operation schedule (refer to Table 8.11.1), the required rock

production is calculated as foliows;

For dam embankment,

— Total rock volume 1 Q = 191,000 m* + 563,000 m* + 10,000 m* = 764,000 m?
— Operation period : T= 16 months = 304 days
- Average daily volume :Qd=Q/T=764,000/304 =2,513 m¥day

For aggregate and other temporary purposes,

Total rock volume - : Q =47,200 m* + 4,800 m* = 52,000 m*

Cperation period : : T =32 months =585 days

— Average daily volume :Qd=Q/T=52,000/585 = 89 m’/day (average demand in
32 months) - '

Therefore, the daily rock production required is:
Qd =2,513 + 89 = 2,602 m¥/day

Equipment for (Juarry Operation

As the hauling distance from the quarry to the dam site is almost 30 km, a sufficient number of
dump trucks shall be employed to meet the planned volume.
The required dump truck’s numbers are 130 trucks as estimated below:

— Hauling capability ;= 21.1 m’ per day per no.
= Daily hauling volume required : Q =2,602 m*/day
~  Required number of dump'trucks TN=Q/q= 2,602/21.1 = 124 nos.

The following equipment is used for the quarry operation, hauling and temporary works:

- Backhae : 6.35 m* X 1 unit
-Backhoe ¢ 060m  x 11 units
_ - Bulldozer co21t x 6 units
- Wheel Loader DT m? X 2 units
- - Dump Truck 10t X 22 units (around the quarry)
- Dump Truck ;o 10t X 124 units (hauling to the dam site)
;Crawler Drill : 125 ps X 5 units
- GiantBreaker  :600/800kg  x 2 unit
- Air Cofnpressor o 7.5 “m¥/min x | unit-
- Motor Grader o28'm x 1 unit

- Vibrating Roller  : 10 t “x b ounit
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- Water Truck 8 m X 2 units
- Fuel Truck 4t x 1 unit
- Truck with Crane 4 1 x 1 unit
- Repair Car o4t x 1 unit
- Generator- © 125 kVA  x 1 unit

- High Washer = @ 22kW x 2 units
8.8.3 Aggregate Plant
According to the estimated total production quantity of coarse and fine aggregate, and whole
construction schedule, the required capacity of the aggregate plant is estimated as follows:

—  Monthly demand volume  : Q5= 19,000 ni:'/month (average biggest demand

of _7'month)
~  Average production days  : T5=23 days/month
~  Average daily demand :Qd=Q5/T5=19,000/23 =326 mslday

—  Average daily production  :qp=Qdx 1.15= 826 x 1.15 =950 m3/day
(maximum demand}

When the plant is operated for 106 hours (day shift basis including three (3) hours overtime) on
an average, the required hourly quantity to be produced by the plant is as follows:
—  Required hourly production :.

Qh =950 x 1.65 (*)/ {(1- 002(* %)% 0.90 (*3) x 10 hr} = 177.7 t/hr

*!: Assumed.unit l_onnagc perl m® aggregate
2. Assumed percentage of total loss
#3 : Assumed coefficient for work efficiency of plant

*

Therefore, the capacity of the aggre.gate plant shall be not less than 180 t/hr.

Considering the operation period and daily operation time, it is better that the aggregate plant’s
location is far from the village side to prevent the friction about operation noise. Therefore,

northeast of the quarry is better for the piant location in this stage.
884 Concrete Plant

According to the concrete work schedute (refer to Table 8.11:1), the reqﬁired capacity of the

concrete plant is calcu!ated as foilows:

~ Average monthly concrete volume Q=3, 200 m’ /month (average demand of 6
month) '

—  Average placing days permonth T =21 days/month
- Average daily concrete volume - 1 Qd=Q [T=3200/21= 152 4 mslday
—  Maximum daily volume assumed :

Qd(max) = 152.4 m*x 1.2(*) /{(1 0. 01(*2)) x 0. 75(*3)} 2463 m’/day
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Assuming that the plant operation is 8 hours in average, the required hourly quantity to be

produced by the plant is as follows:

- Required hourly production : Qh = Qd(max) / 8hr =246.3 x 1.2 (*") /8 =36.9
m’/hr
' *+ Assumed cocfficient to calculate a required maximum quantity
**: Assumed percentage of total loss
+; Assumed coefficient for work cfficiency of plant

Therefore, the capacity of the concrete plant shall be not less than 40 m’/hr.

8.9 Approaéh Bridge to GOA KREQO Cave

8.9.1 Outline of Bridge

The approach bridge to Goa Kreo consists of four (4) spans with the span length of _eéch 17.0

in.
8.9.2 . Preparatory Works

Theé temporary access road PB-1 is branched from the permanent road R-1 in order to construct
two abutments and three numbers of piers of the bridge. The removal works of the existing gate

of Goa Kreo is commenced at the same time.
8.9.3 ' Construction of Substructures

Foundations of the abutment slabs and piers are excavated down to a sound rock layer by
backhoe 0.35 m? and if necessary giant breaker is used. Excavated materials are stocked at near
the site for the material of backfilling and embankment, the rem.ainder is hauled to the disposal
area DA-1 through PB-1 and R-1. Shape of foundation excavation should be made to keep

space for scaffoldings of substructures and supports for superstructure construction.

Concrete works are executed one by one from the ri ght bank to the left bank side in principal. A
truck crane 25 t is applied to unloading construction materials and lifting forms and others.
Concrete placing is carried out by concrete pump set on the right bank, and placing method by

bucket or chute is selected also depending on the sjte conditions.

. The capacity and number of the equipmenf for the substructure works are as below.

-Backhoe . 020 m* x lunit
- Backhoe ;035 m*  x lunit
- Giant Breaker :600/800kg  x 1 unit
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- Dump Truck 10t X 2 units
-Ordinary Truck 10t x| unit
- Bulldozer 15t x 1 unit
- Tamper :60/100kg X 2 units
- Vibrating Roller : 10 t x 1 unit
-Concrete Pump @ 40 m¥h % 1 unit
- Agitator Truck @ 45 m* x 2 units
_ Portable Mixer 02 m*  x [ unit
- Truck Crane 25 ¢ x 1 unit
- Air Compressor : - 75 m* x| unit
- Generator 60 kVA x 1 unit
- Truck with Crane : 6t X 2 units

8.9.4 Construction of Superstructures

After the completion of the substructure works, a temporary supporting for the first span of the
superstructure is installed at the right bank side. The superstructure is designed as RC type
consisting of girders, a'-slab and handrail portions. The construction procedure of the

superstructure works is shown below.

LSctting of Temp. Supporting]

Forms and Re-bars setting for
girders and slab

v

Concrete Placing for girders
and slab

v

| Forms-and Re-bars setting for
handrail

| Concrete Placing of handrail |

I Installation of Bearing Shoes |

‘Removal of Temp. Supponing]
]

The construction procedure of each span is as follows.
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Procedure girder [handrai!}  shoe
Span | i o
Supporting A a
Procedure girder | handrail]  shoe
- cC—— 9
Supporting B .
Procedure girder |handrail] shoe
Span 3 - — o
Supporting A ‘
Procedure . girder. { handraal} . shoe
Span 4 E

Supporting B - —

Span 2

A truck crane 16 t is applied to unloading construction materials and lifting forms and others.
Concrete placing is carried out by a concrete pump set on the right bank same as the

substructure construction.

Four (4) numbers of bearing shoes to be installed at each span are inserted under the lifted

girders by hydraulic jacks after enough curing time for the placed concrete.

The capacity and number of the equipment for the superstructure works are as below.

- Congrete Pump 40 wm¥Yh x Tunit
| - Truck Crane ' _ S R x 1 unit

- Hy'drau.Iic Jack 50t x5 units

- Agitator Truck 45 m? x 2 units
- Air Compressor 75 m*/min x 1 unit

- Generator _ 60 kVA  x 1 unit

- Truck with Crane 6t x 1 unit

8.10 Dam Management Complex
8.10.1 Outline of Buildings

Dam management complex consists of a dam administration building, staff houses, a mushola

and external facilities. The area and number of the buildings of the complex are shown below.

Work Item - - Type/Size Unit
Administration Builhing 3 Story 594.01 m’ 1
Staff House (Guest House) 1 Story 74.42 m® 1
Staff House o I'Story 49.11m’ 4
Mushola - I Story - 7230m’ g
External Facilities : _ | Foundation,grading, 1 L.S.

- fence, drain-cover,

retaining wall,
concrete-paving, etc.

8-33



Chapter 8 Construction Planning

Location of this complex is on the left bank spillway and the area for the complex will be
prepared at EL. 160.0 m ~ EL. 165.0 m in Package-1. The land preparation is commenced in the
middle of the first year and éompieted at the beginning of the dry season of the second year.
Considering the whole construction schedule of the Package-1 and specially hydropower
station schedulé, the dam management complex works are commenced in the latter half of the

third.year following the approach bridge works to Goa Kreo, -
8.10.2 Building Works

The land preparation is executed in Package-1, so equipment in this work is limited for building
construction. Considering the workload of each buildings and the seasonal workable

conditions, a whole construction schedule is prepared is shown in the Table 8.11.4,

The capacity and number of the equipment for building works are as below.

- Backhoe 0 020 m? X 1um;t.
- Dump Truck 1 10t x "1 unit
- Concrete Pump © 40 m¥h - x 1 unit
- Agitator Truck : 45 m* - x 2 units
= Truck Crane :- b6t x| unit
- Air Compressor - : 7.5m*min x 1 unit
-Portable Mixer . : 02 m*  x I unit
- Generator 60 kVA x 1 unit
- Truck with Crane L4t x 1 unit

8.10.3 External Works

External works consist of many kind of working items and work schedule is affected by the
progress of the building works. Therefore; some kinds of equipment for external works should

be kept at the site.

The capacity and number of the equipment for external works are as below.

- Backhoe : 035 m* . x lupit

- Dump Truck D100t | X 2 units -
- Bulldozer 15t x 1 unit

- Tamper .1 60/100kg  x 3 units
- Vibrating Rotler 4t x 1 unit

B,
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-Portable Mixer @ 02 m’ x 1 unit
- Air Compressor  : 7.5 ‘m¥min x 1 unit
- Generator 90 kVA x 1unit
- Ordinary Truck @ 10 t X 2 units

- Truck with Crane  : 6 t x 1 unit

Construction Time schedule

1

8.11.1 Planning Condition

Workable Days

(b

(2)

"Dry and Rainy Seasons

Dry Season . April to November (8 months)

Rainy Season  : December to March (4 months)

Construction Mode

Construction works are possible to be done even in the rainy seasons by employing

 “dewatering systems. However, earth works handling soil materials, which are

€)

- susceptible to 'wéait_her condition, are to be performed mainly in the dry seasons taking

- account of workability and moisture content control.

Suspension of Works by Precipitation

The suspension duration of works by precipitation (R mm) depends on the work items

and the amount of precipitation, and it is assumed as shown below:

R =15 mm/day | One (1) day suspension
R 230 mm/day | Two (2} days suspension

Excav:ation Works

S Impervious Zone R >0 mm/day | One (1) day suspension

Embankment | Semi-Pervious Zone | R =30 mm/day | Two (2) days suspension
Works Pervious Zone 1R =15 mm/day | One (1) day suspension
i R =30 mm/day | Two (2) day suspension

Conctete, Grouting Works and

Other Structure Works 1R =15 mm/day | One (1) day suspension
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Seasonal Workable Davs

Since construction works are much influenced by rain.fa!], the construction period and
workable days aré estimated based on the rainfall data at the Semarang station for 10
years starting from 1987. In addition, national holidays and religious events are
considered. Scasonal workable days for each major work are calculated as shown in

Table 8.11.1 and summarized as below:

Monthly Workable Days

Work Hems Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | ©ct | Nov | Dec | Total

Excavation 11 11 5 g | 20 § 23| 25 24 | 25 1 24 17 12 | 225
Embankment . :

- lmpervious 4 5 & I3 17 | 20 | 24 22 | 23 4§ 20 i1 3 172
- Semi-Pervious

Embankment b s s |20 |23 25 | 24 |25 bas | 2 |2 | 22s
- Pervigus

Concrete, Grouting, . < -
other Structure Works 16 15= 19 420 | 22 | 24 | 25 24 25 | 25 19 18 | 252

Seasonal Workable Days

. Dry Season Rainy Season

Work Items (Apr.-Nov.) (Dec.-Mar ) Through a Year

i . . 176 days/8 mths 4% daysid mths - | 225 days/year
Excavation Works =22 days/mth =12 days/mth =18 days/mth
Impervious 150 days/8 mihs - 22 days/4 mths 172 days/ygar

Semi-Pervious "= 19 days/mih =6 days/mth = 14 days/mih

E kmem Work

mbankment Works Pervious 176 days/8 mths 49 days/4 mihs 225 dayshyear

. =22 daysimth = {2 days/mth = |8 days/mth
Conerete, Grouting Works 184 days/8 mths 68 days/4 mths 252 daysfyear
and other Strugture Works = 23 days/mth = 17 days/mth =2} days/mth

8.11.2 Daily Workable Hours

Construction works except tunnel work are carried out under a single shift basis or two shifts

basis as shown below:

Work ltenis _ Day Shift Night Shift Total

9 hours incl. - 9 hours incl. 18 hours incl,
2 hours overtime 2 hours ovenime 4 hours overtime
Excavation Work * o : < 1 9hours
Dam Embankment” - _ : ° o - 18 hours
Grouting Work 7 o _ o . - 18 hours
Concrete Lining Work o S 18 hours
Other Concrete Work 0 - -~ 9hours
Notes: o :Work, - :No Work

Excavation is executed during a day shift for safety reason.

S
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8.11.3 Procurement of Construction Material and Equipment

The construction material and equipment can be procured from Semarang City, Indonesia and

overseas countries as shown in the table beiow:

Domestic
Item Other Cousntries
Semarang indonesia
Constraction 'Equipmcm [ o o
- Sand, Gravel, Cobble Stone o - -
- . Ready Mixed Concrete
A [+ . -
. {applied to Small Struciure)
Construction X - -
Material - Reinforcing Bar o o -
- Steel Material C. - 0
- Conerete Products o o .
Water Control Facilities - [ 0
Note : o Available - 1 Not available

8.11.4 Construction Time Schedule, Mobilization and Demobilization of

~ Construction Equipment

Package-1

Whole construcﬁon period of Package-1 becomes four years and many kinds of construction
work items are connected each other and have tight relationships alse. Therefore, construction
time schedule of Package-1 is prepared by consideration ofreiatiohships between the main dam
and other works (refer to Table 8.11.2). Mobilization and demobilization of construction

equipment is shown in Table §.11.3.

Package-2

Package-2 consists of an approach bridge to the Goa Kreo and the construction of buildings and
the external works in the dam management complex. Basically, these works are independent
from Package-1, however land development for the dam management complex area is carried
out by the Package-i contractor. In consideration of these conditions, the construction schedule
of Package-2 is prepared as shown in Table 8.11.4 and the ‘schedule of mobilization and

demobilization of construction equipnient is shown in Table 8.11.5.
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Table 8.3.1 (1/2)

CYCLE TIME OF DIVERSION TUNNEL UPPER HALF SECTION

Description Unit Remarks

Designed excavationarea | Al m’ | 19.8 | Excluding overbreak
Excavationarea | A2 m’ 213 Including overbreak o
Progress percycle | B m 100 N S
Shotcrete area percycle ) M __m2 j 10.7 ) 7
Shotcrete designed thickness | N mm | 1500 e .

Rockbolt per cycle P | nos 9 L= 30 m -

Excavatio By Loadheader ]

. Preparation ] _min_| 150 o
Excavation min 63.9 _Jésﬁomxn’lhr_E: DSG |
_____________Q-I_E?EEI_E__ S min 100 1 .
_ Suwveying min_| 100 | ] .

Subtotal Tt | min 089 | o
Primary Shotcrete o t= 50 mm
Preparation ffnin IS.O- ) T
_ Shotereting min - 89 “1.20 m¥Ymin- -
- Cleanup - min 0.0 o o
Subtotal T2 “min 339
__Steel Mesh - ) '
__ Setting B min - 30.0 o
Subtotal T3 | min | 300 o
Steel Support - H-beam 125x125
Preparation min 15.0 o .
Installation min | 30.0 o
Subtotal T4 | min | 450
‘Secondary Shotcrete t= 100 mm
Preparation min 5.0 _
Shotereting min 119 090 m¥min
i Clean up ~ min 10.0 -
Subtotal TS min 369
Rockbolt
Preparation min 15.0
~_ Drilling min 90.0 | 0.30 m/min
Setting min 18.0
~ Subtotal T6 | min 123:0
Loss, Others T7 | min |53
Total _ Q min -1 373.0
Progress per day | m/day 3.8
Progress per Month m 95.0 25 days/month




Table 8.3.1 (2/2)

CYCLE TIME OF DIVERSION TUNNEL LOWER HALF SECTION

Description Unit _ Remarks
Designed excavationarea | Al | " | 212 |Excludingoverbreak
Excavation area A2 m’ 219 tlIncluding overbreak
Progress per cycle | B m 2.00 o
 Shotereteareapercycle | M | 12 B
Shoterete designed thickness | N | mm } 1500 |
Rockbolt per cycle ' P nos 8 L= 30 m
_ Excavatio ByLoadneader | | o
... Preparation min_| 100 ) -
_Excavation min | 1237 | 250 m’hr E= 085
| Cleanwp min 100} !
o Surveying min | 100 e
Subtotal Tl min 153.7
__ Steel Mesh .
 Setting min : ] _
Subtotal T2 | min 0.0
.. Steel Support - H-beam [25x125
~ Preparation min 100 o
- Installation min . 25.0 _
" Subtotal T3 ‘min 35.0 _ o
Shotcrete t= 150 mm o
- Preparation _ min 10.0 - _
___Shotereting min 17.2 0.65 m’/min
Clean up min 100 L
Subtotal T4 | min 372
o Rockbolt R,
Preparation min 10.0 -
Drilling min 60.0 10.40 m/min
. Setting min 16.0
Subtotal T5 | min | 860
Loss, Others T6 | min 3.1
Total Q min | 315.0
Progress per day m/day | 9.1
Progress per Month - m 227.5 25 days/month.




Table 8.6.1

CYCLE TIME OF OUTLET TUNNEL FULL SECTION

Description Unit Remarks
Designed excavation area AL m2 1 545. | Excluding overbreak o
Excavation area A2 wmz 6.10 [ Including overbreak o
Progress percycle B I m 150 | -
‘Shoterete area percycle - - M -fo-.. 926 | L h -
Shoterete designed thickness | N mm 100.0 S
Rockbolt per cycle P nos 3 L= 1.5 m o
Muckig ) o N Excavation time is included in.
~ Preparation 1 | min 15.0 B o
_ Muckig . ‘min 112.1 4.9 msfhr_(from hauiingcycletime)_
. Cleanup min_| 100 e
 Suveying “min_| 100 o
Subtotal Tl min 147.1 ) )
B Steel Mesh L
- Setting min | 10.0 I
Subtotal T2 min 10.0 o
 Steel Support - | |H-beam 100x100
| Preﬁaration lrﬁin 10.0 o o
Installation - | min | 250 |
 Subtotal T3 | min | 350 | -
| Shotcrete t= 100 mm
Preparation min 15.0 : B
Shotereting _min 18.6 0.50 m¥min
" Clean up “min | 20,0 |
Subtotal T4 min 53.6
~ Rockbolt | o
L P.reparatio'n min 1 10.0
Drilling - min [ 180 | 025 m/min )
 Setting - min’ | 9.0 |
‘Subtotal TS min 37.0
Loss, Others T6 min 1.3
Total Q min | 284.0
Progress per day m/day 7.6
m 150.0 25 days/ménth

Progress per Month




Table 8.11.1 (1/3) MONTHLY WORKABLE DAYS FOR CONSTRUCTION WORKS
[EXCAVATION WORK AND DAM EMBANKMENT WORK FOR PERVIOUS ZONES]
UNIT : day

Tiem

mMonfh

Tan Feb Mar Apr May Jun "JTul Aug Sep Oct Nov Dec Total

(1) Calender

Rainy Days & Suspended Days

0 <R = 5mm Rainy Days

5<RZ10m
10<R = 153m
CI5<R 530m

30 mm <

Suspended Days
{Rainy days x 0.0)

Rainy Days
Suspended Days
{Rainy days x 0.0}

Rainy Days
Suspended Days
(Rainy days x 0.0)

Rainy Days
Suspended Days
(Rainy days x 1.0}

Rainy Days
Suspended Days
(Rainy days x 2.0}

{2) Total of Rainy Days

© (3) Total of Suspended Days

_ {4) Suspended Rate (3)/(1) %

(5) Sunday & National Holiday

{6} Rainy Daysin Sﬁnday &
National Holida (5)x(4)

(7) Non Workable

(8) Workable Days :

(9) Workable Rate :

(31+(5)-(6)
(1)-(N
(8)(1) %

(10) Applied Workable Days

31

4.5
0.0

2.0
0.0

42
4.2

6.5

13.0-

19.3

17.2°

55.5

70

39
20.3
10.7
34.5

11

28

23
0.0

2.0
0.0

4.8
9.6
17.2
14.9
532

4.0

2.1

16.3

11.2

40,0

11

31

28
0.0

2.4
0.0

39
3.9

4.6
9.2
165
13.1

42.3

2.1

16.0

15,0

48.4

15

30

2.1
0.0

23

23

2.3

4.6

11.4
6.9
23.0

7.0

12.3
17.7
5.0

18

31

12
0.0

—
——

7.2

4.7

152

7.0

10.6

20.4

65.8

20

30

2.6
0.0

0.9

0.9
0.0

6.7
3.0
10.0
4.0
0.4
6.6
23.4
78.0

23

31

0.9
0.0

0.6

0.5
0.0

0.3

0.3

0.6

2.6

0.9

2.9

0.1
5.8
2_5.2
813

25

31

39

6.0

0.2
7.0
24.0
77..4

24

30

1.1

3.3

1.7

5.7

4.0

0.2

5.5
245
81.7

25

3l

0.6

7.9
3.1
10.0

4.0

0.4

6.7
243
78.4

24

30

22

0.0

3.0

2.8
5.6
13.5
8.6
28.7

6.0

12.9

17.1

57.0

17

31

16.4

529

3.0

2.6
18.8
122

394

363
29.1
0
20.8
17.7

28.3
28.3

317

63.4

127.6
91.7
25.3

64

Note: Data of average rainy days is given from 1987 to 1996 at Semarang Meteorological Station (BMG)

T-8-4
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‘Fable 8.11.1 {2/3) MONTHLY WORKABLE DAYS FOR CONSTRUCTION WORKS3
[DAM EMBANKMENT WORK FOR IMPERVIOUS AND SEMI-PERVIOUS ZONE]

(10) Applied Workable Diys

UNIT ; day
Hem Month
Jan  Feb Mar Apr May Jun Jul Aug sep Oct Nov Dec’ Total
(1) Catender 31 28 3t 30 31 30 31 31 30 31 30 31 365
Rainy Days & Suspended Days
0<R = 3 mm Rainy Days 43 23 28 23 21 26 09 153 L1 24 35 31 291
Suspended Days 45 23 28 23 21 26 09 15 1.1 24 33 31 291
(Rainy days x 1.0}

5¢R = 10m Rainy Days 21 20 31 24 10 09 06 08 06 1.8 20 3.5 208
Suspended Days 21 20 31 24 10 09 06 08 06 1.8 20 .35 208
{Rainy days x 1.0)

10<R = 15m Rainy Days 20 28 20 21 L2 09 05 .04 05 12 22 138 177
Suspended Days 20 28 21 21 12 0% 035 04 035 12 22 18 177
(Rainy days x 1.0)

15<R = 30 m Rainy Days 42 33 39 23 L1 16 03 04 03 19 3.0 38 283
Suspended Days 42 53 39 23 11 1.6 03 04 03 19 30 38 283
(Rainy days x 1.0)

J0mm< Rainy Days 65 48 46 23 1.8 0.7 03 04 06 06 28 63 317
Suspended Days 130 96 92 46 36 14 06 08 1.2 12 36 126 634
{Rainy days x 2.0) ' :

- (2) Total of Rainy Day§ 193 172 1635 Y4 72 67 26 335 33 79 135185 1276
(3) Total of Suspended Days 25.8'22.0'2_1.1 137 90 74 29 39 39 83 163 248 1593
(4) Suspended Rate (3)/(1)% 832 78.6 68.1 457 29.0 24.7 9.4 12.6 13.0 274 543 80.0 433
(5) Sunday & National Holiday 70 40 50 7.0 70 40 50 60 40 40 6.0 5.0 64
{6) Rainy Days in Sunday & -

National Holida ' (5)x(4) 58 31 34°32 20 10 05 08 05 LI 33 40 287
(7) Non Workable * (3Y+(3)-(6) 270 229 227 175 140 104 74 9.t 74 114 190 258 194.6
(8) Workable Days : (1)-(7) -~ 407 5.0 83125 17.0 196 23.6 21.9 226 19.6 11.0- 32 1704
(%) Workable Rate : (8)/(1) % 12.9 182 26.8 41.7 54.8 653 761 70.6 75.3 63.2 36.7 168 465

4 5° 8 13 17 20 24 22 23 20 1 5 172

Note: Data of average rainy days is giﬁen from 1987 to 1996 at Semarang Meteorological Station (BMG)
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Table 8.11.1 (3/3) MONTHLY WORKABLE DAYS FOR CONSTRUCTION WORKS
[CONCRETE WORK, GROUTING WORK AND ATHER STRUCTURE WORKS]

25

UNIT : day
flem Monih
Jan Teb Mar Apr May Jun “Jul Aug Sep Oct Nov Dec  Total
(1) Calender 31 28 31 30 31 30 31 31 30 31 30 3t 363
Rainy Days & Suspended Days
0<R = Smm Rainy Days 45 23 28 23 21 26 09 15 11 2435 31 291
Suspended Days 00 00 00 00 00 00 00 00 00 00 00 0.0 0
(Rainy days x 0.0)
5<R % 10m . Rainy Days 2120 3t 24 1.0 09 06 08 06 1.8 20 335 208
Suspended Days 00 00. 00 00 00 00 00 00 00 0.0 00 00 0
(Rainy days x 0.0)
10<R £ I3m Rainy Days 20 28 2t 21 1209 05 04 05 1.2 22 18 177
' . Suspended Days 00 00 00 00 00 00 00 00 00 00 00 0.0 0
(Rainy days x 0.0) ’
13<R = 30m Rainy Days 42 53 39 23 L1 16 03 04 05 19 30 38 283
- Suspended Days 42 53 39 23 L1 16 03 04 05 1.9 3.0 38 283
(Rainy days x 1.0 :
30 mm < Rainy Days 65 48 46 23 18 07 03 04 06 06 28. 63
Suspended Days 65 48 46 23 18 07 03 04 06 06 28 63
(Rainy days x 1.0} :
'(2) "E‘ola!o'fRainy Days 193 17.2 165 114 72 6.7 26 35 33 79 135 185 1276
(3). Total of Suspended Days 107 101 85 46 29 23 06 08 L1 25 -58 101 60
(4) Suspended Rate {3)/(1)% 345 36.1 274 153 94 -7..7 L9 2.6 37 81193 326 166
(5) Sunday & National Heliday 7.0 40 50 7.0 7.0 40 30 6.0 40 40 60. 30 64
' 9.5 :
(6) Rainy Days in Sunday & : : o
National Holida- (3)x{4) 24 14 14 11 07-03 00 02 0103 1.2 L& 107
(7) Non Workable  (3)+(5)-(6) 153 127121 105 92 60 56 66 50 62 106 135 1133
(8) Workable Days : {1)-(7) 1577 153 18.9 19.5 21.8 24.0 254 24.4 250 _24.8 19.4 175 251.7
(%) Workable Rate : (8)/(1) % 50.6 54.6 61.0 65.0 70.3 80.0 819 78.7 83.3 80.0 64.7 565 68.9
(1% Applied Workable Days 6 15 19 20 22 24 24 25 25 19 18 252

Note: Data of average rainy days is given from 1987 to 1996 a1 Semarang Meteorological Station (BMG)
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Table 8.11.2 JATIBARANG MULTIPURPOSE DAM CONSTRUCTION SCHEDULE OF PACKAGE 1
D: Dy season  {(April-November)

: Rainy season (December-March)

: : 1 st year 2 nd yeor -3rd year 4 th year 5 th year
ftem Unit | Quantity e T3 T3 T8 7 [3]9 T 4[56]7.8]9 3756|7189 T BN R R R S AR AR RV
. Preparation Works i LEGEND %%
Temporary Construction Road m | 5670 { C~— FreeFloatPass - | | %
Aggregate and Batcher Plant L.S, ] ) 1 =3 Critical Pass @
Other Temporary Facilities L.S. 1 A @ 3
. River Diversion Excavation W River Diversion SRy .
Diversion Tunnel (2r = 5.60m) m :
Inlet & Outlet Excavation & Concrete LS. D/Coffer. Removal
Up/Downstream Cofferdam L.S. 4 [ ;
. Zoned Rockfill Dam ' [ > ;
Excavation m' | 174,000 [F s ! = '
Foundation Treatment N : Bl d
Dental Concrete - LS. fib ‘ 2 [*‘ '
Blanket Grouting 1 m | 2000 Left baik 1 Left bank ridge(2) o
Curtain Grouting - m | 16200 {5 o : N = e e s e
Embankment m | 802,000 1% sl : ]
Impervious Zone m | 119,000 e E APy SRR -
Semi-pervious Zone mw 82,000 J ; > [ﬁ ’, 3
Pervious Zone m 601,000 | | 3 = e
, Gallery : 2 : !
Excavation : m 7,000 [E
Concrete - m’ 5,700 % ; - b
. Spillway : . O H i Chute Area Stilling Basin o : Embankment | Spillway Bridge
Excavation & Embankment m | 453,500 : — - f 3 : 1 o3
Comtact Grouting ' m 400 i Overflow & Control Area | [m—fee | - |Chute Area & StillingEB - . YRevetment
Concrete m | 52,000 GBS ] N1 e e : i s s e - ———
. Outlet Facilities : E o ' '
Qutlet Tunnel o : : ; Prearation [ Excavation ] .
Tunnel Excavation mo| 393 ; - e "Pipe installation & Concrete |Conection to P.H.
Steel Qutlet Pipe ( ¢ =1.40m) & Concret} LS. 1 (RS % 1 _ e e i v e e
. Intake Structure Jid o - 2 _ /PSiaging
Excavation m 11,000 | : : : } ]
Concrete m . o0 |58 & ' 23 _ e i .
Gates & Trash Rack Installation L.S, 1 ey : : {: ' ] 1 Y =2
. Plug Work {Concrete & Contact Grouting) e ' 3 - ' - : Tmpourdhin
Diversion Tunnel 1.8, | [PEEae s ST Grouting |8 i
Outlet Tunnel LS, 1 |EiE & i ' =0
Powerhouse e e o o Excavaliof § 5 ’ Embankment - |Embankmen
Excavation & Embankment o %?: - . 3 : i I =
Concrete m | G b ' [l A | RS 1 = 258 513 S AT
Plant Installation . . LS. 15 - ; ' : . _
Transmission Line (Foundation) m 4 B Ko vt S - ‘ \ Dry Test WetTent
Operation Tests _ LS. o ] A | =
. Quarry Development & Qperation ‘ : :
Preparation . month ;
Development & Operation maonth L2
. Batcher and Aggregate Plant B
Batcher Plant Operation month 20 i
Aggregaie Plant Operation month o
#




Table 8112 JATIBARANG MULTIPURPOSE DAM CONSTRUCTION SCHEDULE OF PACKAGE 1
D: Dry <cason (Apnl-November)
D: Rainy season (December-March}

tem Unit | Quantity i} 1 st year _ S 2 nd‘venr — . _3 ri year 4 thyear i} Sthyear ‘
LETZE3EA ST 6 T o802 L2 3 A4S0 T 890U RN B2 34506 T8 0TI0 1L 12 67181901112t 2|3—]4'3:6‘7!8:9§1()ill 12
L Preparation Works |1 ) S R [ I o O I ! : : ! : : P LEGEND T
Temporary Construction Road .~ { m | 5,670 - : : : e T2 Free Float Pass '
;r\r_szgrrégr:uc and B Plant _oar i a— ’i f : oy -=273 Critical Pass
Other Temporary Facilines | [ borod i : [ i
2. River Diversion l’rﬁp:mlfi_grl i i E oncretes] W River Diversion : | 3
_Diversion Tunncl 2r=5.60m) e n _
_“Inld& Cutlc( Excavation & Concrete
“-“-lJ[-J-J'iI:)Io\;.;nslrcnrn (,‘,()I'ﬁr‘,;(l.;lrnrx”
3. Zoned Rockfll Dam |
Cdewaion
~ Foundition reatment [ i N
B T W N It L .
CBlankel Grousting b om | 2000 [y Eeft bank rdze Left bank ridge(2)
wio Groodng | om | 16200 ! r
i “.-i.l:!-h-.‘ll'l-k-\';'l-;;l_i-)_[ ) L L m’ -80?..000 S
o mlmpcrvinu_s-;_:lonc ______ RESER 9.000 | :
SemiperviousZone | o’ | §2000 i B
 Pervious Zone m' | 601,000
4 Gallery N OPR £ 5 2 O U b ey T ]
Excavation e m 7,000 == -
Concrele - m | 5700 |
5. Spillway o o - E Chute Area Siillitg Basin Embankment | Splilway Bridge
k I(L ;';nmn JL ]Ill)illl]{l’l{l’:l’:){" o - mi ..t-1_5_:?_..:5_00 2 : : i ! ] W —
___C_éﬁt 't EJ ounng B ;'n 1 Overflow & Contrel Area Chult}’\rea & Stilling cvctmcm‘ )
 Conerete m’ , — i—1 — s
6. Outlet Facilities SN DU i1 TR N TS N O .
__Outlet Tunnel h L o Prearation | Excavation
~__Toonel Excavation m i — -% Pipe installation & Concrete  |Conection to P.H.
Slcelroru-’l-lclrlfipc (¢ =1d0m) & Conere| LS. | ) — e f —
Intake Structure | i Staging| B
;7“ " Excav _l-i.()nm 7 o W ll,UQ(i_ h T
 Concrete m' 900 B N —
| Gates & Trash Rack Instattation LS. | = SY
7. Plug Work ((,.'nncrt‘:t__c__& Contact Grouting) ) | N v___llp
__Divasion Tunnel L5 [ S U it T T O L Grouting 1
Outiet Tunnel L.S. ]  S—— b
3. Pawerhouse L L . b | Excavation’
) ion & r_i:;njll\’;;nklnc;;l o ] m’ o U
) ;(?‘;';HCFL:IC ) T l““ ) LE - o
_ Phnttnstailaion 1S, | L NN
_ Transmi }ljrlrii'[lc(Fouhdalion) R M,()E}f)r | - \ Dry-T;:
Operation Tests T 1.5, | | | i - —
f)z_(_J__l._!_:_l_r_l"_\;[i)f‘j'rgli(l!)Il.‘l__t_‘_l}_!__g‘:: Operation I e i
Cbreparagon T onth 6 e — i -
Development & Operation month 32 [ - : b l
L0. Batcher and Aggregale Plant o R P S ! : i 1 E Ni_‘ i i L 1
- Bateher Plant Ope month| 31 e }‘ 1 P — : ; = 1
n 0 monnl 320 R e : — ) !
- DERR R = T - - .
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338
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6

27
té

42
i5%

84

54
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E2
321
t44
121

i3

53
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3z
32
14
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2
95
I3
197
110
150
i6
i

114
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63
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1%
1]
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7
35
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%
77
B3
1k}
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140
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ia
i3
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0
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-
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164

(M)
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k4
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]
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12
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12

o~

-

123

12
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i

k43
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15

147
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5
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k48

4

150

¥ rd year
9

152

18

v

~

313

14

13%
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10
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10
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12
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or

o

45

2 nd year

45
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12

~

19
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12
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MOBILIZATION AND DEMOBILIZATION OF EQUIPMENT AND FACILITIES OF PACKAGE-1

2§

-

L}

24

2

22

12

Table 8.11.3
1 stysar

0

10

1)
0
0
0

[

0

Capacity/
Specification

I3 ton

21 on

52 ron

.55 4
060 o
[

25
§00/300 &g

90 %W
%0 kW
Sm

170

30 kg
T35 kW
95/200 Ti/min

2002 i

125 ps
5 ton
10 wn
10 ton
4 ton
% ton
16 ton
20 ton

25 ton
50 ton
29 ton

2| ton
B i
5.5 kW
20 ton
1.7 0
9m
im
6 m
6m
Im
15 m'm
10
40 i
(R
Lo !
308
45 m!
601100 kg
£Q ton
20 ron
I3 m
D100 qam

D150 mm

D200 mm

230 AMP
1w
15 1w
Hww
291

5 KVA
25 KVA
S0 KVA

125 KvA
130 Kva
200 KVA
3 m’ftin

129 5¥min
20 m'rmin

150 w’fmin

2,000 ¢
41
[
125 ce -
6,000 nr
LE}
2.2 %W

D150 mm
2300 cc

Construcnion Lquipmens

Butldozer A
Bulldazer B
Bulldozer ¢
Backhos A
Dackhae
Wheel Loader A
Wheel Loader B
Giant Breaker

toad Header B Small Size
Laoad Haul Dumg Tk

Load Header A
Trelley

Boring Machine
Grout Pump

Leg Hammer

Grout Mixer

Grout Daia Recorder
Crawler Drifl A

Crawler Diill B
Dump Truck

Ordinary Truck
Treck with Crane A
“Truck with Crane B
Truck Crane A

Teuck Crane B
Teuck Crane C
Crawler Crane
Portal Crane

Slide Cenira (Tunnei}
Sliding Form (Spillway)
Conerete Mixer

Slide Centre {Intake)
Slide Cenne (Gallery)

Shotogreie Machine
Shotocrste Robot

2 Boom Prill Jumbo
Conerste Transier
Sliding Forr (Gallery)
Concrele Pump A
Conereig Pump B
Concrere Bucket A
Concrete Bucket B
Agitatar Truck A
Agitator Truck 8
Tampet

Vibrating Roller
Tamping Rolter
Motor Cirader

Tiailer 32ton

Submersible Pump A
Submersible Pump B

Submersible Pump C
Turbine Pump

Diesel Engine Generator A

Diesel Eagine Generator B
Diesel Engine Crenerator C
Diesel Engine Generator D

Diesel Eagine G
Diesel £ngine Generator F

Engine Welder
Winch A

Winch B

Winch C

Light Cableway
Alr Compressor A
Air Compressor B
Air Compressor C
Ventilator

Sration Wagan
WD

Pick-up Truck
Cargo Truck
Mowicycle

Fuel Truck
Repair Car

High Washer
Water Truck

EQIL
EQU2
EQ03
EQa
EGIS
EQU6
EQNT

Code No,

[
(2]

EQI0
EQti
EQi2

EQ13
EQLY

EQiS

EQI6

Q7

£QI13
EQ19
£020
EQ2I
£QN

EQ23

EQU4

EQ2S

EG%

EQ27
EQz
(53]
EQ30
EQH
EQ32
EQH
EQ3Y
EQ33
EQ36
£037
EQ33
EQ39
EGiD
EQa1
€042
EQH3
Eas
[ZD)
EQi6
EQ47
EQis
EQIS

EQsD

EQ3)

€51

EQs3
EQSS
£Qs5
€056
EQs?
£Q%s
£037
EQL0
EQal
EQ62
EQR3
EQH
EQ6S
EQis
EQeT
EQGS
EGie
EQ70
EQ7Y
EQ72
EQ7L
EQM
EQTS

EQ76

T-8-8

102
136
130
3
3
4,202

8ml
Lom)
2.0 md
40 m'm

190 yy

—ra—

YWater Tank
Water Tank
Darcher Plant
Aggregate Plant

£Q77
EQTS
€079
EGED
EQRI




Table 8.11.4 JATIBARANG MULTIPURPOSE DAM CONSTRUCTION SCHEDULE OF PACKAGE-2

2 nd year 3 rd year 4 th year

Work  Item Unit | Quantity
5161781910 516771819110

1. Preparation Works
Access Road L.S 1

2. Pedestrian Bridge

2-1 Substructure

Excavation m’ | 1,280 = o
Scaffolding LS 1
Concrete m’ 163 Gz .
Wet Stone Masonry m’ 150
Backilling anb Embankment m’ 967 .
2-2 Superstructure
Support L.S 1
Concrete n 104
Bearing Shoe Installing nos. 16
2-3 Gate Reconsiruction
Removal
Reconstruction
3. Dam Management Complex
Administration Buiiding L.S 1 e A
Stuff House L.S 5 T
% Mushola L.S 1
External Works LS 1 B




Table 8.11.5

MOBILIZATION AND DEMOBILIZATION OF EQUIPMENT AND FACILITIES QF PACKAGE-2

No. Construction Equipment S;?eacpizft]i:igién 26nd y;:ar 36rd ye:r 4:] yc;lr J TOTAL
01 Bulldozer A 15 ton 1.5 0.0 0.0 0.0 0.0 0.0 0.5
02 | Backhoe A 0.20 10| 1.0 10| 1.0 0.0 0.0 12.0
03 Backhoe B 035 1’ 2.0 0.0 0.0{ 0.0 0.0 0.0 17.0
04 G“iant Breaker 600/800 kg 0.5{ 0.0 0.0 0.0 0.0} 0.0 0.5
05 Dumnp Truck 10 ton 7.0 1.0 1.G| 1.0 0.0] 0.0 46.0
06 Ordinary Truck 10 ton 1o] 1.0 00 0.0 0.0} 0.0 3.0
07 ankahCnchr- 4 ton 1.0] 1.0 Loy 1.0 0.0! 0.0 13.0
08 Truck with Crane B 6 ton 0.5 1.0 .0{ 0.0 0.0} 0.0 17.5
09 Truck Cranem/;x 16 ton 0.0| 00 1.0] 1.0 0.0| 0.0 9.0
Lo Truck Crane B 20 ton 0.0| 00 0.0 0.0 0.0y 0.0 5.0
T; Truck Crane C 25 ton 05| 1.0 0.0 00 0.0 0.0 7.5
12 Portable Concrete Mixer A 0.2 m? 0.0| 0.0 1.0{ 1.0 0.0| 0.0 12.0
13 Concrete Pump A 30 m*h 0.0| 1.0 1.0| 1.0 0.0| 0.0 14.0
i4 Agitator Truck B 4.5 p? 0.0| 2.0 2.0] 2.0 0.0] 0.0 33.0
i5 Tamper 60/100 kg 0.0! 0.0 0.0 0.0 0.0 0.0 30.0
16 Vibrating Roller A 4 ton 0.0f 0.0 0.0 0.0 0.0] 0.0 11.0
17 Hydrulic Jack 50t 0.0 6.0 0.0| 6.0 0.0{ 0.0 10.0
18 Diesel Engine Generator B 60 KvA 00| 1.0 1.0/ 1.0 0.0 0.0 19.0
19 Diesel Engine Generator C 90 KvaA 0.0} 0.0 0.0| 0.0 0.0] 0.0 7.0
20 Air Compressor A 7.5 m*/mir 0.5 1.0 1.0| 1.0 0.0 0.0 19.5
21 Air Compressor B 12.0 m*min 0.0| 0.0 0.0 0.0 0.0 0.0 7.0
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