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Chapter 7. Construction Planning

CHAPTER 7 CONSTRUCTION PLANNING

7.1 Outline of Urban Drainage System Improvement
7.1.1 Packaging of the Project

The component of the Urban Drainage System Improvement consists of three (3) packages, the
Semarang River Drainage System I[mprovement, the Asin River Drainage System

Improvement and the Bandarharjo Drainage System Improvement.

After the completion of the construction of all packages, Urban Drainage System will function
effectively, but the construction works of these three packages executed inde'penclently' during

the construction period in principle.
7.1.2  Summary of Construction Works

The Urban Drainage System Improvement project is to be carried out to improve existing poor

drainage facilities in the central arca of Semarang city and consists of construction of two (2}

drainage pumping stations, improvement and dredging of Semarang, Asin and Baru rivers.

The main work items and work volumes are summarized as below and the location is shown in

Fig. 7.1.1.
Semarang River Asin River Bandarharjo
Drainage Drainage Drainage
Work Item System System System Total
Improvement Improvement Improvement

Volume of Excavation 60,200 n’ 170,900 m* 118,500 m* | 349,600 m®
and Dredging .

Excavation 1,800 m? 102,600 m’ 88,400 m’ 192,800 m’

Excavation with Heavy . 31,800 m’ 25,400 m® 57.200 m®

Metal Treatment

Dredging with Heavy 58,400 m’ 36,500 m’ 4,700 m’ 99,600 m’

Metal Treatment _
Concrete Works 1,520 m’° 6,360 m’ 7,070 m? 14,950 m’
Revetment Works - 2,330 m 1,806 m 4,136 m
yike Raising 7,206 m ©228m - 7,434 m
Dral.nagc Pumping - | station 1 station 2 stations
Station _
Retarding Pond . 31,000 i’ 30,400 m* 61,400 m’
Excavation.
Water Gaie B H B H -

- 40mx346m | 4.0mx325m 3 gates
2 gates 1 gate
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Maintenance Office - 1 lump sum | hemip sum 2 lump sum
Maintenance Bridge - ! bridge - 1 bridge
Reconstruction of Bridge . 2 bridges B i 2 bridges o
Box Culvert B H B H )
- 35mx20m 20mx2.0m 1,009 m
: 194 m 8l15m '
Secondary Channel - - 377m 577 m

T.1.3 Possible. Spoil Bank Areas

The total volume of the excavated and demolished material from the improvement works of

Urban Drainage is eétinmtcd at 349,600 m?,

The possible spoil bank areas near the construction site were surveyed in the previous stage as

shown in the table below and Fig. 7.1.2.

Area No. Schedule Area (ha) Volume {m?)

1 1999 - 2003 150 6,800,000
2 1997 - 2000 200 3,000,000
3 2001 - 2008 - 2,800,000
4 . 2001 - - 1,000,600
5 1995 - - 4,600,600
6 - 2608 - -
7 - 2003 - -
8 - 2003 - .

" Total 17,600,000

In considering the land reclamation schedule and the distance from the construction site, the

Area No.3 is the most prosperous area for a spoil bank.

7.1.4 Treatment of Contaminated Soil

According to the sediment analysis for the river bed of Semarang, Asin and Baru rivers, the

dredged or excavated channel bed material include much amount of heavy metals and the

heavy metals were found to be leached out and may contam inate ground water at a Spoil'_b'a't_lk

area. Therefore, it shall be treated before dumping to a spoil bank. Presently a cement -

solidification method is adequate as the treatment method of the contaminated sediment in the
channel, A 7 % ordinary Portland cement content per unit dry weight of seil is required as a

suitable treatment.

Dredged and excavated material in channels is hauled to a treatment area at the spoil bank area,

The area is constructed by eéfthﬂil banks and the surface of banks are sealed .by sheets to
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prevent contained water {o infilirate into the ground. Thickness of about 50 ¢cm of drainage and
protection layer for the sheet by soil and gravel is constructed and a conerete pit for dry up the

contained water,

Dredged and excavated materia.l will be spreaded about 30 to 40 cm in depth by bulldozer for
swamp and dried up sufficiently by sunshine. After dry up ceiment shall be laid out according to
the calculated spacing and mixed with the soil by means of a tractor with multi-disc plough
which has an effective working widt.h. Treated material is loaded to dump truck by backhoes

and hauled out to the spoil area.

This process will be repeated in a treatment area but in order to continue the dry up by

sunshine, dredging work is limited to be carried out only dry season.

Aséuming that the 3 (iays stock of contaminated soil with 25 cm thickness, 10 days dry up
peri.od, 2 days for mixing and 3 days removal works from the arca, the required treatment area
to keep the dry up cycle becomes more than 131,000 m?. The capacity and the number of the

equipment for the construction of sedimentation basin and the treatment works are as below.

Backhbe : 0.60 ni‘ x 4 units
Bulldozer 0 21t x4 units
Vibrating Roller 10t x 1 unit
Dump Truck - 10t .x 6 units

Tractor with Pioth : 100 PS x 2 units
7.2 Semarang River Drainage System Improvement (Package 1)
721 General =

_The construction works of the package | (Semarang River Drainage Systelﬁ Improvement)
consists of a river dredging, raising of existing dike, ¢losure of drainage outlets to Serﬁarang
River and rehabilitation ofthe'exi_'siting inspection roads (refer to ng. 7.1.1). According to the
total ‘construction volume of this'package and the method of treatment of contaminated soil
whic!fdescribed in the Sub-clause 7.1 4, two d}y $easons are necessary as a construction period

of this package.
(1)  First Dry Season

- Dredging of channel'and dike raising works are carried out during first dry season and

 these items do not have tight relationship each other.
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@) -

7.2.2

1

Dredging of Channel
(No.45"No.145)

Dike Raising

Continue to upstream side
in next dry season

Completion

Second Dry Season

Dredging of channel at upstream side streteh, closure of drainage outlets to Semarang

dry season.

“River and rehabilitation of the existing inspection roads is carried out during second

Dredging of Channel
(No.i43~No.241+13)

Closure of Drainage Qutlets

Rehabititation of the
Existing [nspection Roads

—

Completion

Semarang River Improvement

Dredging

The dredging stretches of Semarang River in the Package 1 extend from No.45 to

No.241+13 with the total length of 5.9 km and the total dredging volume is estimated

at 58,400 m’.

The dredging of Semarang River are carried out through dry season in accordance with
the following procedures by channel profiles. Prior to the commencement of the
dredging works in the channel, existing waste materials in the channe! should be clean

up step by step according to the working progress. The method of 'd_redging works is

described hereinafter dividing the whole dredging area into two sections. .

(1) No.45-~No.160

The total length of dredging of this section is 3.5 km and the dredging volume is

‘estimated at 42,100 m®. Since the channel has a width of about 35 m~25 m and
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some bridges are spanned, a long arm backhoe setting at bank crest is applied.
Dredged soil by means of backhoe is loaded to dump truck direcily and will be
hauled to a mixing yard which will be constructed in a spoil bank area located

3.1 km away through public roads.
No.160 ~ No.241+13

The total length of dredging of this section is 2.4 km and the dredging volume is
estimated at 16,300 m’. Since the channel width is less than 12 m, ordinary
backﬁoes are applied for dredging of river bed soil and loéding to dump trucks.
The loaded soil will be hauled to a mixing yard which will be located about 6.3

km away.

If there is not enough working clearance for dredging under bridges, mini

. backhoe and manpoWer with temporary coffering by sandbags is available for

dredging. If clearance was less than 50 cm, after closing by sandbags a vacuum

pump method will be applied to dredging works.

T he capacity and the number of the eqmpment for tlie dredging works of the two

SECUODS are as be!ow

'Smal[ Backhoe | : 0.02‘_ in3 x 1 l.l['lit |

Backhoe 035 mt x ] .unit'
Backhoe (Long arm) : 035m® x 2 .um;ts.
- Dump Truck = 4 tox 2 units
_Dump”fruck - 10t x 8 units

Raising of Existing Dike

The (fike raising works are done by wet stone masonry. The tot'll length of raising dike

and new dlke is about 7.2 km alono the channel. Ra:smo hewht 15 varnb]e between

0. ]4 m and 0. 60 m, and crest w1dth is ﬁ\ed at 0. 40 m.

' The oround behmd the exlstmg dike Wil[ be e\:cavated by smalt backhoe for additional
'-wall and sand compactlon for the foundatlon wet stone masonry and backf It works
foliow Workmo area is lllTlIted S0 as not to obstruct pubhc tlafﬁcs so construct:on

| method using a small equ!pment and manpower is apphec{ to the ralsmg dlke wmks
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(3)

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

Small Backhoe - © 002 m* x 1 ounit
Dump Truck co4 t - x 2 units
Tamper :60/100 kg x 4 units
Agitator Truck 45 m? x | unit
Truck with Crane c4 t  x 1 unit
Air Compressor ;5.0 ﬁﬁ X 2 units

Improvement of Existing [nspection Road

After completion of the dike raising works, rehabilitation of the existing inspection
road ( No.45~No.241+13 of both sides of Seniarang River ) will be commenced from
the beginning of the dry season of the 3rd yeér. Since dredging works and closure of
drainage outlets works are carried out at the same time, the construction schedule

should be adjuéted to suit the balance of progresses of each work.

The existing inspection road on both sides of Semarang River is rehabilitated by the

concrete block pavement after construction of the compacted sand foundation. The

area that needs more compaction by disturbing of dlke raising ancl other works is

compacted by vnbratmg roller. Sand is spreaded by motor grader and compacted by tire
rofler on the base course or exxshng pavement. After curbstone installation concrete
blocks for pavement will be laid by manpower. The capacity and the number of the

equipment for road improvement are as below.

Motor Grader 028 moox 1 unit
Vibrating Roller 10t x 1 unit
Tire Roller : &12 1t x 1 unit

7.2.3 . Closure of All Drainage Outlets to Semarang River

In order to define the pumping drainage area, all of the drainage outlets into Semarang river

should be closed in the lower reaches.

: Afttr closing of drainage flow by sandbags, clnppmg work will be camed out and form work,

remforcement bar setting, plug concrete placm0 and curmﬂ follows under Contmuous

dewateri ing by submersible pump. There are two types of dramage outlet and it is no problem to

carry outa dewatermg by pump with hoses in open channel type. But in case of a pipe culvert

R
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type, an upper slab portion should be removed to keep a space for pumping until the placing of
plug concrete, If drainage flow was much, a véive will be embedded in plug concrete in order
to keep drainage during concrete placing for upper sléb portion. After completion of an upper
slab concrete embedded valve for temporary drainage is closed finally. Concrete placing for

plug and upper stab is carried out by agitator truck with chute in principle.

The capacity and number of construction equipment for closure are as below.

Air Compreésor © 5.0 m*  x 1 unit
Backhoe © 020w x 1 unit
Dump Truck 4t X | unit
Agitator Truck : 45 m* x| unit
Generator : 35 kVA x 1 unit

Truck with Crane o4t x 1 unit

7.3  Asin River Drainage System Imprbvement (Package 2)

7.3.1  General

The construction works of the package 2 (Asin River Drainage Sysfem Improvement) consists

of three main items, namely relocation and dredging of Semarang River, Asin river
improvement, construction of Asin pumping station and a retarding pond. These main items
have close relationships to each other and construction procedure. is described below and

shown in Fig. 73.1.

In consideration of the total amount of the construction work volume and the physical

conditions of the site of this package, thiee dry seasons are necessary as a construction period.

(1)  First Dry Season

The relocation of Semarang River, the construction of a box culvert which is located at

the upstream of Asin River and the dredging of the upstream stretch, and the dredging

from river mouth to the distance-post No.45 is carried out in first dry season.
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(2)

(3)

Asin River

Relocation Avea

Semarang River

Installation of Coffering

Excavation {T)

" (Inland side)

Dredging of Channel
(Upstream Stretch)

{Inland side)

Construction of Revetment (1)

Installation of Coffering

i

¢<

Construction of Box Culvert

. Excavalion (Z) :
{Riverfront side)

Dredging of Channel
{River mowth~No.43)

v

v

Removal of Coffering

(Riverfront side)

Construciion of Revetment (2)

Revetment

v

Second Dry Season

Asin Ri\'cr

Installation of Coffering

'
B

Y

; Removal of Coffering

River Diversion

Pumping Station

The construction of the Asin retarding pond and the Asin pumping station which is
located at the west side of the retarding pond are main works in the second dry season.
Dredging and revetment w.orks of the downstream stretch of Asin River is carried out
* at the same time. The constructioﬁ of the managemeﬁt'ofﬁce cdmpound will be carried

out from the end of dry scason through rainy season to the third year dry season.

Retarding Pond

Installation of Colfering
(Upstream)

v

L 4

Dredging of Channel
{Downstream Stretch)

Excavation of Foundation

Excavation of Pond

Revetment o Channed
(Downstream Stretch}

Construction of Pumping
- Station and Gates

Constrection ol Revelment
Type-Cand D

-

Tnsfallation of Pumps and
Gates

Removal o] Celfering
(Upstream)

o

Removal of Coflering

Construction of
Management Office
Compound

(through rainy season)

Third Dry Season

- | -l
ri‘

Completion

Asin river improvement at the midstream stretch and the management office
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compound of the pumping station are main works in the third dry season.

Asin River Pumping Station

Construction of
Management Office
Compound

Instatfation of Coffering

Dredging of Channel
(Midstream Stretch)
: I

v

Reconstruction of Bridges

Revetment o Channcl

(Midstream Stretch)
: |

R 2

Removal of Coffering

v

: Complclion

732 Relocation of Serﬁarang River (No.29~No.45)

The length of the relocation area of Semarang River is about 400 m and river alignment is
shifted to the right bank side to create an area for the retarding pond. Therefore, this part of
Semarang river improvement work is included in the Asin River Drainage System

Improvement. Procedure of the relocation of Semarang River is shown in below.

Témporary Construction
Road

Excavafion (1}
. (Inland side)

—Revermant D
{Inland side)
JUPRR R ¢< |

EXcavation (Z)
(Riverfront side)

Coffering

Pm—————

Reveiment (7]

(Riverfront side) p| Removal of Coffering

v

Completion

(1) Coffering

The most part of earth work of the relocation of Semarang River is inland side and

cofferings are required at the up and down stream junction points. Since the water
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2)

depth is about 2.8 m and a construction term is not so long, single steel sheet pile and
carthfill are available for the coffering in this works. In accordance with the progress of
the excavation of the inland side, cofferings should be constructed timely (refer to Fig,

13.2).
Earthwork

A temporary construction road is connected from North Ring Road to the right bank
inspection road and reached to the new channel area. According to the existing ground
condition, ground water level is forecasted same as _the sea level. Therefore, it is better
to divide the construction area into several units, and 100 m is applied to as the iength
of one unit by attention to dewatering capacity by pumps. After completion of the
excavation and revetment work on inland side, earthwork of riverfront side is carried

out under the protection of coffering described in the Sub-clause 7.3.1.-

Excavation and loading works are done by backhoe and excavated good material

which meets the specifications is used for embankment directly or through stock pile

and compacted by bulldozer. The 'capa'city' and the number of the equipment for the

carthwork are as below,

Backhoe : 035m* x 2 units

Du.mp Truck 10t X 5 units
Bulldozer © 15t x 1 unit

Revetment

Wet stone masonry type revetment works will be commenced after completion of the
carthwork at cach construction unit. Excavation of base concrete foundation is carried
out at first and log pile driifiﬂg, base concrete placing, gravel bedding, wet stone
masonry and gaBion mattress works follow. Concrete placing is done by agitator truck

with chute. The capacity and number of the equipment for the revetment works are as

below.
Backhoe - | . 035 m3. x 3 units
Dump Truck c 10 tx 6 units
Backhoe : 020m® x 3 unit
Vibratory Pile Driver : 60 kW x 1 unit
Tamper C . 60/100kg x 5 units
Ponéble Mixer. 0 020m® x 1 unit
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Truck with Crane : 4 t X3 units
River Diversion

After completion of the channel excavation and revetment works related with the
channel relocation, diversion of Semarang River is carried out by means of removal of

cofferings.

Coffering by steel sheet pile type for revetment works and earthfill type for excavation
works in the downstream side will be removed at first at the time of river diversion.
Removal of all cofferings.at the upstream side is followed, and a'te:.nporary carthfill is
extended from existing riglit bank to left bank along the revetment line in order to close
the existing Semarang River (refer to Fig. 7.3.3). This temporary earthfill is removed
after driving the concrete shect pile for revetment at the riverfront side. After
diversion, a temporary earth cofferdam with single sheet piles is constructed at the
confluence of Asin River in order to construct the Asin plﬁmping station, retarding
pond and Asin river improvement. When the excavation of pumping station is

commenced, a part of earthfill will be r_émoved.

Asin River Improvement

Asin river improvement includes the improvement of Asin River and the lower stretch of

Semarang River. The features of the channel improvement are shown in the table below.

(1

Total Length . - 2.1 km

Semarang River : ' - - 0.9km
Asin River ' 1.2 km
Box Culvert (upstream from No.37) 194'm
B=35m. ] o S
Lowest elevation in the drainage area EL-0.20m
Design river bed elevation ' - EL-340m
[nspection road - S L L=27240m

Coffering and Dewatering

Since during dry season, an inflow to Asin River is mainly waste water from

residential arca and this inflow is estimated about 0.12 m*/sec on an average, required

- numbers of temporary drainage pumps for the inflow are not so big. Coffering method

by closingua hatf paﬁ of channel width does not have the advantage in the deep
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(2)

structural excavation under the narrow channel of Asin River. In consideration of these

conditions, a coffering method which close the construction site by cofferings at the up

and downstream ends of the site is more advantageouns. Double steel sheet pile is

applied to the cofferings and Asin River is divided into three construction sites, The

first is thc downstream area which includes the pumping station, the second is the

" midstrcam area which includes the reconstruction of two bridges and the last one is the

upstream area which includes the outlet of new box culvert (refer to Fig. 7.3.4). The

capacity and the number of the equipment for the cofferings are as below.

Backhoe CLo03sm® x| unit
Dilinp Truck : 10t x 1 unit
Vibratory Pile Driver : 60 kW x 1 unit
.Truc_k with Crane 4 t x 1 unit

Dredging and Excavation

(a)

(b)

Sem_al;ang River mouth (No.0 ~ N_o..2.9)

The length of this stretch is about 0.9 km. Since the width of the channel is more

than 35 m, the combination of clamsheil grabbing and barge is:appiied for

dredging. The diedged soil is hauled by barge and tuvboat to a sp01] bank

located 1.8 km away.
Asin River (No.0 ~No.58)

After completion of the dewatering of closed cdnstruction sites, a few numbers
of temporary '_'c.o_nstruction roads are _construcfed from bank crests into the
riverbed. Excavation of riverbed and a structural éxcavation of the revetment are
done directly by backhoe. Excavated soil is hauled out by dump truc'ks to the
sp0|l bank area which has sedimentation basins for treatment and is3.3 km away
from the site. A backf’ Ii matenal which meets the Specn‘" cation is selected from
excavated material and stocked in or near the site. Remainder is hauled out to

the spoil bank area.

_ Dredomg and excavanon work is camed out durmg dry season by adopnon of
~the treatment mcthod of contammated soil by mmno w:th cement and the

coffermg method by the cross secnon closing. The capamry and the number of

the equ1p111ent for the dredging and excavation are as below
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Clamsﬁe]lGrabbing: 1O m* x 1 unit
Pontoon ; 100m3 x 1 unit

Barge (for hauling) : 100 m®* x 2 unils

Tugboat : 15tx 1 unit
Backhoe © 035m® x 2 units
Dump Truck 10t x 7 units

Revetment

For Asin river improvement, type-B and type-C revetment are applied. Type-B

revetment is used for a section with wide construction space, while type-C revetment is

1pplled for a section with limited space for the construction, Revetment types applied

in Asin River is showu in the table below

.Cross Section No. Type
No.3~No. 7 (right bank) C {concrete sheet piie) *1
No T-No. 57 (right bank), No.3 ~ No.57 (left b1nk) B (inclined wet masonry)

*1  Type-C revetment is applied here in order to proceed the construction work

- without disturbing or resettling the houses near by.

Within a wdrk site of 25~30 m, the construction works are.proceeded with the
procedure of excavation works, guide beam setting, concrete sheet pile driviﬁg and
backﬁ]]. Concrete sheet pile driving of revetment type-C wili be commenced after
excavation reach to EL.-2.70 m. After cbmpie‘_rion of all works in the work site,. the

construction works are shifted to and continued in the next work site.

Log pile driving of revetmel{t type-B is commenced after .cxca_vation reached to EL.-
3.50 m and remaining eﬁcavation to EL.-3.70 m is followed. At the connecting
channel, after the completion of the cxcavation to EL.-3.70 m, excavation of base
conerete fom.idation and log pile driving are done by backhoe. Base concrete and

placing top concrete of type-1 is directly done from agitmor truck with chute. Filling

. and wet stone masonry work follows. The capqcnty and the number ofthe eqmpmcnt

for revetment works are as below

"Backhoe 0.3'5" m X

3 units

Dump Truck” £ 10t X 6 units
Vibrétory Pile Driver : 60 ~ kW x |1 unit -
Tamper - : 60/i00kg  x 10 units

Portable Mixer - : 020 m’ x 2 units
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Truck with Crane : 4 t x 3 units
(4} Boxculvert

The features of Asin River box culvert (upstream side from No.57) ar¢ shown in the

table below (refer to Fig. 7.3.5).

Length of culvert 194 m
Channel slope I=1/1000
Dimension of inside 350mBx2.00mH

A drainage channel with box culvert is constructed under the public road. A temporary
retaining wall by steel sheet pile is required during the construction period in order to
minimize the open cut area. A temporary coffering by sandbags at the inlet and steel

sheet pile at the outlet are constructed respectively.

After driving sheet pile for the tclﬁpofary retaining .wall, excavation works are carried
out by a backhoe and a dump truck. A selected material from excavated one should be
- stocked near the construction arca for backfilling. Concrete placing for the box culvert
is carried out by a concrete pump or égitator trucks with chute. The capacity and the

number of the equipment for the construction of the box culvert are as below.

Baékhoe © 035m®  x 1 unit
Dmﬁp Truck ¢ 10 t o1 unit
Vibratory Pile Driver : 60 kW x 1 unit
~Concrete Pump D60 m¥hox 1 unit
Agitator Truck 45 m x 3 units
Tamper L 60/100kg x 2 units
'T_ruck with Crane | 4t x 1 unit
Air Co:npreésor 50 m x 1 “unit

Engine Generator © 35 kVA x 1 unit
(5) DBridges
The features of the construction of the Asin river bridges are show;i_ in the table below.

The design widths are exactly same as the existing structures, as these are

compensation works.

Name of Bridge ' Asin No. | Asin' No.2

Location No.25 .. No.J35
Width _ 9.60m - 825m
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Span Length 200m 20.0 m
Bridge Length 21.8 m 21.8m
Design Load BINAMARGA standard BINAMARGA standard

The works for the both bridges will be done at the same time as the works can executed
within the same cofferings. After the channel excavation near the abutments is
finished, the existing superstructures and substructures will be demolished and
excavation of substructure foundations and PC pile driving works follow with
temporary retaining wall if necessary. Concrete placing of the substructures is done by

concrete pump and backfill works are carried out.

Each main girders of the superstructures is constructed at the working area in the site or

manufactured in a factory and transporfed to the site. Self-weight of one (1) piece of

the main girder becomes about 26 t and the length of that is 21.80 m. By means of the
temporary support which installs at the center of the span, a 50 t crawler cranc is

applied to the erection of main girders on the substructures.

Diaphragms and . precast panel plates are unloaded by 25 t truck crane. After
installation of precast panel plates, reinforcing bar will be set on the panel plates and
outer forms for slab concrete installed. Placing works for slab concrete are carried out
carefully by concrete pump with agitator trucks. The capacity and the .uu'niber of the

equipment for the bridge construction works are as below.

Backhoe c 035m* ox 1 unit
Giant Breaker  : 600/800kg x 1 unit
Dump'fmck ) _ L0t X 2 units
Diesel Pile Hammer : 3.5 t x | unit
.Crawl_er Crane © S0t x 1 unit
Truck Crane @ 25 ¢ x_ : 1 unit
| Concrete Pump © 60 m¥h x| unit
CAgitator Track - : 45 m*  x 3 units
Air Coﬁlpressor D50 m* x 2 unils
Truck wiﬂ1 Crane : 4. t x 1 unit

7.3.4 Asin Plimping Station

The river diversion into the new river channel will be done at the end of the first dry season.

The puiﬁping station works will be carried out in the same 'per:iod as the retarding pond
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construction at the beginning of the dry season of second year. Main works consist of the

construction of the pumping house, gate structure and management office compound.

(M

@

Coffering and Dewatering

A part of concrete sheet piles which are the permanent strrcture (revetment around the
pump station area) arc used as a part of the temporary coffering and earthfill with

singlé steel sheet piles conneeted to that (refer to Fig. 7.3.3).

The Asin pumping station is located at the downstream end of Asin River and the total
inflow during dry season is estimated 0.12 m3/sec as described in Sub-clause 7.3.3. In
considering of the ground water séepage and rain fall during construction period in the
dry season, the number of pu'mps' for deWétering at the puinping station site are

assumed as the table below.

Specification  {Number of pump Remarks
& 200 mm ! Fixed with sump pit
@ 160 mm 2 Movable
& 180 mm 3 Movable

Pumping station
(a) Excavation and pile driving

When the struétural excavation fea_ched to EL.-0.30 m, driving PC pile and
concrete sheet pile whose pile head elevation is almost same as the excavated
level are caried out. And when the excavation reached Hto EL.-4.50 m,
remaining driving works of P.C pile and sheét piles are commenced. “The

capacity and the number of the equipment for excavation and pile works are as

below.
Backhoe 035w x 1 unit
Dump Truck 10 | t x 2 units .
Bulldozer oI5t x 1 unit
Vibrating Roller : 100t x 1 unit
Diese_i Pile Hammer : 35t x 1 it

Vibratory Pile Driver : _90. kKW x 1 unit

Truck withCrane @ 4t x 1 unit
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(b)
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Concrete placing

After completion of PC pile and sheet pile driving works, slab c m and a careful
speed concrete works will be commenced. In principle, concrete placing of the
pumping station is separated into the slab and the wall portions. In consideration
of a construction joints the maximum concrete volume in the slab portion
becomes about 160 m? and 50 m? in the wall portion. These concrete placing are
done by a concrete pump and agitator trucks. Since the maximum wall height

becomes higher than 6 m, the height of one concrete placing is required.

Secondary concrete below the screw pump is placed under spinning the screw
after the completion of whole operation system. The capacity and the number of

the equipment for concrete placing works are as below,

Truck Crane 20 ¢ x 1 unit
Truck with Crane : 4 ¢ x 1 unit

Concrete Pump © 60 m¥h x 1 unit
Agitator Truck . : 4.5 m® =x 4 units
Air Compressor - 50 m® x 1 unit

Pump installation

After completion of the concrete placing of the pumping house, instailation
work of pump facilities are commenced. Pumps which are manufactured in a
factory are transported to the pumping staﬁon area by 20 t trailer through the
inspection road on the left bank of Semarang River. In considering of the self-
weight of one unit of pump énd the distance between installation place of pump
and location of crane, 100 t crawler crane is applied to the installation works.
After installation of pumps the remaining works are continued. The capacity and

the number of the equipment for the installation works are as below.

Crawler Crane : 100t X Funit

Gate Structwre

@

'Excavation and pile driving

Bottom elevation of the gate slab ¢0ncrete is EL-.~3.4l.m, which is about 3.1 m

717
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~(b)

(c)

higher than the neighboring pumping station slab. Therefore, after the wall

concrete of pumping station reached te the EL.-3.41 m, excavation of gate

foundation is to be commenced. After the completion of the concrete placing

and backfill at the portion of the neighboring pumping station, driving works of

PC pile and steel sheet pile will follow.
Concrete placing

After complétion of PC pile and steel sheet pile driving wbrks, slab concrete
placing follows. Conerete volume at the slab portion becomes about 150 m3 and
50 m3 at the center pier portion. These concrete placing are done by concrete
pump at one time. After completion of the control house slab concrete, gate
operation apparatus is installed and control house construction works follows

agaiin.
Gate installation

Gate installation works are commenced after completion of the placing control
house slab concrete by 25 t truck crane sct at the left bank of Asin River. The
capacity and the number of the equipment for the installation works are as

below.,

Truck Crane : 25 t x lunit

(4} Bridge

The features of a bridge of Asin pumping station are shown in the table below. This

~ bridge is exclusively used for operation and maintenance purpose.

Width _ _ 500m

Span Length 2000 m
Bridge Length . _ 21.80m
Design Load BINA MARGA standard

* The substructure which locates at the pumping station side should be cdm'ple_:ted

before the commencement of the backfilling at this side. The features of the
operation bridge is same as the Asin river _bridges except the width, Therefore

equipment and procedure for the erection of this bridge is also same as Asin

~ river bridge. The ca.pacity and the number of the equipment for the bridge are as

7-18
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below.
Diesel Pile Hammel; 35 1t x lunit
Crawler Crané 0 50 t x lunit
__Truck Crane | ©025 t x lunit
Concrete Pump : ¢ 60 m*h x1unit
Agitator Truck ' : 4.5 m*x 3units
Air Comp'ressor E 50 m*x I unit

Truck with Crane 4t x lunit

(5). Management Office Compouﬁd -

A control office; a pum'ping house, a garage and a staff house are constructed at the

pumping station area. After complefion of pump installation works and pumping

station bridge works, construction of these buildings should be commenced. The

features of the buildings, the .capacity and the number of equipment for the

construction of control buildings are as below.

Management Office One-story house 121.00 m*

Pump Control Building | - One-story house ~ S 19330m?
Garage . .. .. | One-story house . 199.00m*
Staff House One-story house & 44.64 m*
Backhoe © 035mx lunit

Duinp Truck 10t x lunit

Truck Cre{ne _ ©020 t x lunit

- Air Compressor ' © 5.0 mPx Junit
Truck with Crane 4t x lunit

Portable Mixer S 020m* x lunit
73.5  Asin Retarding Pond

Retarding pond for Asin pumping station is located in the neighborhood of the pumping

station, The features of Asin retarding p'ond is shown in the table below.

“Pond area - . 16,000 m*

Retarding capacity R 24,000 m*
Available depth of retarding pond 1.50m
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(1

@

(

“
J

Design river bed clevation EL-2.70 m
Inspection road L= T2m

Earth work

The retarding pond construction avea consists of the existing Semarang river bed and
right baﬁk plain, so ground coﬁclitions of each areas are completely different. A
temporary construction road is constructed at the upstream side of the pond arca. Then
the excavation work is commenced by different methods which match the ground
conditions. Since the decrease of trafficability of heavy equipment is predicted at the
existing river bed area, excavation will be done by backhoe. At the right bank plain,
bulldozer is applied to the excavation above gfound water level, and that will be
changed to backhoe below ground water level due to the actual excavzilit_)n (.::ondi.tions.

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

Bulldozer ;15 t x 1 unit

Backhoe : 035m® x 3 units
DumpTruck . : 10 ¢ x 9 units
Revetmcnt

Concrete sheet pile type revetn‘nent.wi.]l be constructed before';he _ex_céQation work
except the area which temporary construction road is constructed. Wet stone masonry
type revetment at the left bank and the connection channel inlet and outlet portion is
commenced after the c0inpleti0n_bf the excavation. Log piles are d;'iﬁell after the
excavation of basé concrete foundati_on, base concrete placing, gravel bedding, wet
stone masonry, boulder filling aﬁd top concrete placing follo-ws. The capacity and the

number of the equipment for revetment works are as below.

Backhoe © 035m® x 2 units
Dump Truck - : ot o x 2 units

BRackhoe o 020m* x 1 wunit
Vibratory Pile Driver : 90 kW X I unit
Agitator Truck © 45 m' ox 1 unit
Tamper : 60/100kg x 2 units

Truck with Crane : 4 t x| unit

) - Rehabilitation of Existing Inspection road
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(a)  Asin River

The existing inspection roads along the both sides of Asin River are

rehabilitated. After completion of the revetment works on both banks and bridge
works, inspection road works will be commenced. In principle, concrete blocks
on the compacted sand are plaéeci on the existing pavement. Some areas which
lost the existing pavemenf by revetment works and others, should be repatred

under the direction by the Engineer.
(b}  Asin Retarding Pond

inspection road at the retarding pond is on the left bank and connected to the
distance-post No.45 of Semarang River. It is better to commence at the same

time of the construction of inspection road at Asin River.

Sub base course, base course and Compac_ted sand will be compacted by
vibrating roller and tire roller, and concrete block pavements are carried out by
manpower. In considering of work condition, all works about inspection road
should be completed before start of vainy season. The capacity and number of

the equipment for inspection road are as below, -

Motor Grader  : 2.8 m x 1 unit
Vibfétiné, Roller : 10 t ~ x 1 unit
Tire Roller ~ : 812t x lunit
Portable Mixer 0;20:|1i3, x| unit

7.4 Bandai’harjﬂ Drainage Systeﬁl Improvement (Package 3)

7'.4.1 General

* Main work items of Bandarharjo Drainage System Improvement consisis of the construction of

Baru pumping station, Baru retarding pond, connection channels and Baru river dredging
work, Since Baru pumping station is located within the existing Baru river channel, the

construction period and method should be considered together with the channel dredging

- works. But the other items do not have tight relationship to the construction schedule each

other.
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In consideration of the construction volume and the number of work items in this package,

three dry seasons are necessary as the whole construction period.
(1)  First Dry Season

Excavation and revetment of channel at upstream stretch, closure of diversion gate and

Baru conveyance channel works are carried out in the first dry season.

Baru River Diversion Gate Conveyance Channel

Ilnstallation ofCofferingI l losure of Diversion Gat ~ Construction of
: Conveyance Channel

-4

Excavation of Channei
(Upstream Stretch)

Revetment of Channel
(Upstream Stretch)

v

Removal of Coffering I

Completion

(2}  Second Dry Season

Excavation and revetment of channel at downstream stretch, Baru pumping station,
Baru retarding pond construction works are carried out in the second dry season. The
construction of the management office compound will be commenced from the end of

dry season and carried out through rainy season to the third year dry season.
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Baru River Pumping Station Retarding Pond
Installation of Cofferings Excavation of Pond
! ¥ v

Excavation of Channel Construction of Pumping Construction of
(Downstream Stretch) Station and Gates Revetment
Revetment of Channel Installation of Pumps
(Downstream Stretch) and Gates
Dredging of Channel Construction of

#(mu-—_-—— Management Office
Cornpound

Removal of Cofferings

(throur'h rainy season)
>

i Completion

(3) Third Dry Season

West secondary channel East secondary channel and the construction of inspection

roads are carried out in the third dry season.

West Seconda"rv' Channel East Secohdary Channel
Construction of West | Construction of East
Secondary Channel Secondary Channel

v

Construction of
‘Inspection Roads

v

l l Complgtién - I

7.4.2  Baru River Improvement

.Wldth of Baru Rwer is about 20 m in the downstream snde from bridge (dlstance -post
No, 29+8) and more than 30 m in the upstream side from bI‘ldC’C which located near North Ring

Ro_ad.

A clearance under the brldﬂe (No 29+8) is not enoutrh to pass thlouch for ShlpS and ponfoons
for dredomﬂ wor}\s and the width of 30 m in the upstream ‘side of the brldoe is too wide to
dredge by a backhoe from landside. But by the closmg of the diversion gate to Baru_ River (th:s

. is ong of the Baru river improvement work items), the main inflow into Baru River during dry
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season becomes only the waste water drainage from the residential area. The quantity is

estimated about 0.06 m3/sec, and this value is within the drainage capacity by means of the

temporary pumping system.

Considering above conditions, a completely river closing by cross section using double steel

sheet pile is applied to the coffering of the upstream side from the bridge (refer to Fig. 7.4.1).

(1) Dredging and excavation

(a)

(b)

Dredging in the downstream from the bridge (No.21~No.29+8)

The channel stretch between No.21 and No.29+8 with the length of about 170 m
will be dredged. Since width of the downstream from the bridge (N0.29+8) is
about 20 m, dredging by long armed backhoe will be carried out in this area and

dredged soil is hauled by dump truck to the spoil bank 1.0 km awéy.

Excavation in the upstream from the bridge (No.29+8~N‘0.'70+1.3)

The channel stretch between No.29+8 éud_the Baru diversion gate with the

length of about 850 m will be excavated. The upstream side from the bridge is

divided into two working areas with cofferings by full cross section method in

consideration of the total volume. The workmg area is closed completely by a

temporary coffenno described above and dewatered by a pump system during
construction period. The number of pumps for dewatering are assumed as

below table.

Specification  |Number of pump Remarks

2 200 nm 3 Fixed with sump pit
& 160 mm 2 Movable
£ 180 mm ' 3 Movable

After dewatering the closed area, temporary coﬁstructioh roads ‘will be

constr ucted from the bank crest mto the river bed by gentle gradient (refer to I‘Lg 4

7.4, 1). E\cavatlon by backhoe is carried out and excavated material is hauled to

the spoil bank which is about 2.0 km away from the site by dump trucks.

The capacnly ‘and the number ofthe cqmpment for the dledgmg and e\cavatlon

works are as below _

Backho&; oo 035m* x| u1_1it
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Backhoe (Longarm) : 0.35m* x 1 unit
Dump Truck 10t x5 units

(2) Revetment

For Baru river revetment, Type A-3 is applied. After completion of the
excavation until EL.-2.40 m, structural excavation for base concrete foundation
and log piling work will be commenced and the excavation until EL.-3.40 m
followed. An agitator truck with chute carry out conerete placing works for the
base and top concrete. The capacity and the number of the equipment for the

revetment works are as below.

Backhoe “ 035 m x 1 unit
Dump Truck : 10t x 2 units
.Bacl_choe_ : 20020 m? x 1 unit .'
Tamper 1 60/100kg x4 units
Agitator Truck D45 m? X 1 unit
Portable Mixer : -0.20 m X 1 unit

Truck with Crane o4t x 2 units

(3) - Closure bfdivf:rsion gate to Baru River

The existing diversion gate shall be closed by concrete wall. The closure work will be

done at the same time as the excavation works in this area.

After driving of steel sheet piles; a slab concrete of closure stiucture wilt be placed first

~and wall concrete follows. Concrete placing will be done by a concrete pump or
agitator trucks with chute. Typical cross_éection of closure is shown in Fig. 7.4.2. The
capacity and the number of the equipment for the closure works are as below,
Vibratory Pile Driver © 60 kW x 1 unit
- Truck with Crane  : 4 t  x 1 unit

743  Baru Pumpmg Station

General layout of the pumping station is as shown in Fig 7.4.3. The pumping station is located

at 31 m away from the electric transmission line according to the structure regulation.

* Construction of Baru pumping station is carried out through a year in accordance with the

following flow diagram.



Chapter 7. Construction Plaming

(H

Excavation {3)
EL-4.50~EL-6.10
Construction of Coeffering *
v; Steel Sheet Piles at
Excavation (1) Downstream L=53m
- ~EL-0.30
+ ' $lab Cancrete
PC Piles L=25.8 m _ f* v
' Backfilling s
+ : : Wall and Outlet Concrete I;C bl Lng and
PC Sheet Piles at Upstream mbankment
L=8.0m
. hd
Lxcavation (2} and PC Piles | Installation of Pumps I Construction of
EL-0.30~EL-4.50 + ) Management Office
+ - l Removal of Coffering | Compound
PC Piles L=21.6 m . '
and 20.0 m ¢
I .

Completion

Excavation and embankment

The excavation level of the pumping station becomes EL.-6.10 m at the bottom of the .

- slab concrete, it means that the pumping station is 2.70 m deeper than the channel

riverbed. Therefore, sandbags are used as the secondary coffering around the

excavation area of the pumping station, If soil condition is not so stable, stee] sheet

“piles are required as a 1empo:ary retaining wall around the pumpiig statlon The

excavation w01l\s are carried out by the combmatlon of backhoe and dump truck

Since there are a few kinds of piles in terms of pile head elevatlon at the pumping

station, e)\cavanon schedule should be adjusted to the drmng works of piles

The embankment of the buiiding construction area will be com_menced after the
completion of the revetment in _th.is area and carried 01ﬁ step by step follbwing the
pitmpino house concrete placing elevation. Embankmeﬁt materiai from the excavated
material at the Baru retarding pond excavation will be spread by'a bullclozer and

compacted by a \flbratmc roller until the material is compacted to meet the

specification.

The capacity and the number of the equipment for earth works are as below.
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Backhoe 035 m* ox b ounite
Dump Truck 10t x 2 units
Bulidozer 15t x 1 unit

Vibrating Roller : 10t x | unit
Tarmper :60/100kg x | unit

PC piles and sheet piles

After excavation reaches to EL.-0.30 m and EL.-4.50 m, driving work of PC piles and

sheet piles are carried out and excavation work is followed again. PC piles driving of

_ EL.-6.10 m should be done at the same time of EL.-4.5.0 m in order to avoid thé loss of

work efficiency and driving trouble by soil compaction caused driven .piles.

Between EL.-0.30 m and EL.-4.80 m, d'riving of PC piles and excavation work is
carried out each other. The capacity and the number of the equipment for the pile

driving works are as below.

Diesel Pile Hammer 035t x 1 umt

Vibratory Pile Driver 90 kWx 1 unit

Concrete placing
(a) Pumping station

In j:)rinéiple, conerete placing of the pumping station is éeparated into slab and
wall portions. Aftér completion of driving works of PC piles and sheet piles,
'slab ﬁdl1él'ete work is commenced. With consideration of construction joints the
maximum concrete volume at the slab portion becomes about | 80 m3 and 57 m3
at the wall portion. In this case wall height becomes higher than 5 m, two-lift of

concrete placing is applied and a careful placing speed control is required.
{(b) Gate structure

© After co:ﬁplcfionbf PC piles and sheet piles driving works, slab concrete work
“is carried out and pier concrete works follow. In order to installation'of the gate
control apparatus, conerete placing of control house is stopped at EL.5.80 m of

house slab and commenced again after the installation of apparatus.

Any kinds of concrete placing works at the pumping station and gate structure,
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conerete placing is carried out by means of a concrete pump and agitator trucks
in principal. The capacity and the number of the equipment for the concrete

placing are as below.,

Truck Crane : 20t x 1 unit
Truck with Crane 4t x 1 unit
Concrete Pump ;60 m¥h o x 1 unit
~Agitator Truck 45 m* x4 units
Air Compressor : 11.0m*  x 1 unit

(4)  Pump and gate installation

)

(a)

(b)

' Pump. '

After completion of the pumping station concrete works and the embankment of

the control building area, pump installation work is commenced. Two units of

pumps will be transported from a factory to the site area through the upstream .

right bank road, and carefully installed at specified location using 100 t crawler

crane.

Gate

After completion of the pier concrete at EL.5.10 m of the gate structure and -

setting of guide frames, gate installation work is commenced. According to the '

installation conditions of gate, 20 t truck crane which sets at the left bank is
applied to install. The capacity and number of the equipment for the installation

works are as below.

CrawlerCrane  : 100t - x 1 unit

Truck Crane - : 20 t x| unit

Management Office Compound

A control office, a pumping house, a garage and a staff house are constructed at the

right bank. After completion of the revetment and embankment works, construction of

these buildings is commenced and carried out through a year. The features of the

buildings, the capacity and the number of equipment for the construction of control

buitdings are as below.

l ManageméntOfﬁce 1 One-story house l 121,00 m?
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Pumgp Control Building | One-story house - 15580 m*
Garage One-story house 199.00 m*
Staff House One-story house 44.64 m*

Backhoe : 035 m* x1 unit

Dump Truck : 100t x1 unit

Truck Crane : 200t x1 unit

Truck with Crane : 4 t x Iunit

Baru Retarding Pond

Retardhag pond for Baru pumping station is located at 600 m away from Baru River and along

the North Ring Road. The features of Baru retarding pond is shown in the tabie below and Fig.

7.4.4.

M

Pond area _ - 9260 m’

Retarding capacity 9,000 m°

Available depth of refarding pond 1.00 m

Design river bed elevation EL-240m

Inspection road L= 520m
Excavation

After clearing and stripping of the pond area, temporary construction roads are

- extended from North Ring Ro'ad to an inspection road' area to construct the part of
: foundanon of the mspectton road and use as a temporary dike. Accoxdmo to the
' workablllty of heavy equnpment dewatermg and drymﬂ up the constructicn area

shoulcl be continued and dramaoe water 1s pumped up Out51de ofthe temporary dike.

Excavated and gathered materials by bulldozer are loaded to dump truck by backhoe

and hauled to a spoil bank located 1.1 km away from the site. But the excavated

material which meets the specification should be used as the embankment material for

the foundation of the inspection road.

. In consideration to the total construction period of the retarding pond and the site

conditions excavation work (including the embankmelit work of the foundation of

mspectlon toad) should be comp[cted within d:y season. The capamty and numbet of

the eqlupment for excavatlon are as be!ow

Backhoe SR 0.3’_5 mx 2 units
DtimpTruck 10t x 5 units
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Bulldozer 15t x 1 unit

{2) Revetment

Wet masonry type A-4 is applied for the revetment of the retarding pond. After

completion of the pond excavation near the revetment area, excavation for the
revetment is commenced and fog piie.driving, base concrete plaéing, wet stone
masonry, cobble stone filling and top concrete work follows. Base and to.p concrete are
placed directly by an agitator truck with chute. Embankment of the inspection road
foundation is followed by the top concrete work. After installation of precast concrete
for curbstone sub base course, base course, surface course and pavement works are

camed out. The capacr[y and number of the equipment for xevetment are as below.

Backhoe _ 0035 mPx unit
Dump Truck | : 10 t x 2 units
Backhoe : : 020 m*x2 | units
Agitator Truck 45 m*x 1 unit
Portable Mixer : 0.5. m*x 1 unit
Truck with Crane : 4t x 1 usit
Tamper ' : 60/100 kg x 4 units

7.4,5 Baru Conveyance Channel

A conveyance channel connecting the Baru retarding pond with Baru River is designed as a
box culvert type and temﬁorary sheet pile wall is employed for the whole length for excavation
because of the limited width of the work site. Manholeé are constructed each 10 m. The

features of Baru conveyance channel is shown in the table below.

Box culvert

Structure

. Length 692m - . -
Dimension of inside 200mx2.00m
Number of manholes 68

It is difficult to keep enough working space by open cut excavation method in the construction
area because of close construction works to the houses and North Ring Road, so steel sheet

piles are used for the temporary retaining wall during the construction period In 'order to' avoid

a long time construction at the existing roads reasonable construction unit is reqmred Three

bMocks of box culveit (total length becomes about 60 m) is suited to one constructlon unit.
Concrete placing works will be car ned out by a concrete pump and agltator trucks and backfill
follows. After completmn of all construction units at the remdenttal district, an mspectlon road

work follows,
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Since high ground water level is predicted in this area, it is better to complete all works before

the start of rainy season. The capacity and number of the equipment for conveyance channel

works are as below.

Backhoe 035 m? x
Dump Truck 10 ¢t

Vibratory Pile Driver : 60 kW x
Concrete Pump 60 mhx
Agitator Truck 45 m* x
Tamper. 60/100 kg x
Motor Grader 28 m «x
Vibrating Roller : 10t x
Tire Roller ' /12t x
Truck with Crane  : 4t x

7.4.6 West Secondary Channel

l

unit

2 unit

unit

unit
units
units
'nnit.
unit
lll’lit.

unit

~ West secondary channel connects the Semarang Rlver nght bank and the Baru retarding pond

along the North Ring Road. That is desmned as an open channel type by wet stone masonry and

the total length becomes about 580 m.

A few numbers of temporary construction roads are constructed from North Ring Road to

inspection road area along the secondary channel. One construction unit length of 100 m is

applied to the channel works, After completion of one unit, the next unit is commenced by

ﬁ

Excavation (1)
(Right bank) -

Wet masonry (2)
(Left bank)

v

v

Wet masonry {1)

Wet masonry (3)
{Right bank) . (Center portion)
~ Backfitl (1) Backfill (2)
(Right bank) (Left bank) -

v

v

Excavation (2) '
{Center & Lefit bank)

Cmﬁpletion '

same procedure. The procedure in each construction unit is shown below.

~ Leftbank : North Ring Road side
Right bank : Opposite side of N.R.Roa
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After completion of all works of the secondary channel, an inspection road works will be

commenced,

A high ground water level is predicted in this area also, it is better to complete all works before

rainy scason start. The capacity and number of the equipment for west secondary channel are

as below.
Backhoe : 035 m* x O units
Dump Truck o 10t x 12 units
Tamper : 60/100 kg x 6 units
Motor Grader : 28 m x 1 unit
Vibrating Roller : 10 t x 1 unit
Tire:RolEer : /12 v x 1 unit
Portable Mixer  © 020 m* x 1 unit

7.4.7 East Secondary Channel

East secondary channel is constructed at the right bank of Baru River as a box culvert under an
existing road. Dimensions of the box culvert and the construction condition is almost same as
the Baru conveyance channel, so same method and procedure of Baru conveyance channel

(refer to Sub-clause '7.4.5) is applicable.

7-32



o

Chapter 7. Construction Planning

7.5 Construction Time Schedule

7.5.1 Conditions for Planning

To establish the construction plan, estimation of the workable days is most important factor for

construction schedule.

(13  Workable days

(a)

(b)

()

4)

Dry and Rainy Seasons

One year is divided into the dry and rainy seasons for construction planning

purpose as follows.

Dry Season - April to November (8 months)

_ Rain.y Season : December to March ( 4 mon.ths)
Construction Mode

Construction works, which are possible to be done even in rainy season by
applying dewatering facilities, will be executed through a year. While
construction works which are difficult to be done in rainy seasons will be

executed in dry seasons.
Suspension of Works by Precipitation

Period of the suSpension of the works by precipitation {R mm) is assumed as

below depending on the work items and the amount of precipitation.

Earth Works and R = 15 mm/day one (1) day suspension
Foundation Works R z 30 mm/day two (2) days suspenston
Concrete Works and
Installation of Gate

Rz 15 mm fday one (1} day suspension

Seasonal Workable Days

Since construction works along/within the river course are much influenced by
rainfall and flooding, the construction period and workable days are 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, The

résult of workable days and se'a_so_:.lal workable days are shown in Table 7.5.1.
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Chapter 7. Construction Planning

and 7.5.2.
(2)  Daily Workable Hours

Al construction works are planned to be carried out under the single shift working

system of 9-hour labour per day including 2 hours of overtime work.

7,52 Construction Time Schedule

The balance of construction volumes including numbers of construction equipment and
facilities is very important for cost estimation. The schedule of each package is shown below

and detailed construction time schedule is shown in Tables 7.53107.5.5.

2001 2002 2003 2004

Work ltem

S
n
]

N

Semarang River Drainage Sysiem
Improvement (Package 1)

Asin River Drainage System
Improvement (Package 2} I

Bandarharjo Drainage System 1

[mprovement {Package 3) i i I I | ]

D =Dry Season {Apr~Nov.)

Rainy Season (Dec:—Mah)

S

Al
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