3. CONSTRUCTION PLAN

The construction schedule has been prepared by cxamining the performance of
construction equipment, including the daily workable volume of a combination of
equipment and workable number of days.

3.1  Hourly Production of Equipment

Hourly production of construction equipment has been calculated based on the
work volume for onc excavation cycle time, exchange ratio of soil volume,
coefficient of soil condition and workability at site, and one cycle time including
hauling.

Hourly Production Of Bulldozer

. 60xgx f xE
- Cm
where,
4 Work Volume (m’/hr)
q Work Volume for 1 Cycle Time
f Exchange ratio of soil volume
E Cocfficient of workability and soil condition at site

Cm Cycle Time = 0.027 x I + 0.78 (min,)
I = average hauling distance

(1) Bulldozer-A, 145 ps (15-ton)
15ton = ¢ = 2.2m°

f = 1.0 (original surface)
E = 0.8 (normal); for FW = 0.85
Cm = 0.027 xI+0.78

0.027 x (50.0) + 0.78 =2.13 (min.)
Cm for FW = 0.027 x (20.0) + 0.78 =1.32 (min.)

(Note: FW = Floodway)

60x22x10x08 - 3
V= 5 = 49577 m/hr
60x 22 x 10 x 0.85
V for FW = —— 1;2 X202 _ 85000 mi/hr

Oil, 145 ps = 145 ps x 0.138 = 20.01 J/ps-hr



(2) Bulldozer-B, 100ps (12-ton)

©)

(4)

12ton => g = 1.5m’

f 1.0 (original surface)

E 0.8 (normal); for FW = 0.85

Cm = 0.027 x I + 0.78

0.027 x (50.0) + 0.78 =2.13 (min.)
Cm for FW = 0.027 x (20.0) + 0.78 =1.32 (min.)

(Note: FW = Floodway)

3 60x15x10x08

- 3
213 =33803 m'/hr

‘ 10x 085
V for FW = 60"151’;2 X085 _ 57955 m¥hr

Qil, 100 ps = 100 ps x 0.138 = 13.8 I/ps-hr

Bulldozer-C, 65 ps (6-ton)
6-ton = g = 1.0 m’

f = 1.0 (original surface)
E = 0.8 (normal); for FW = 0.85
Cm = 0.027 x I + 0.78

0027x(150)+078 = 1.185 (min.)
CmforFW = 0.027 x (20.0) + 0.78 =1.32 (min.)

(Note: FW = Floodway)

3 60x10x10x08
B 1185

= 40506 m’/hr

60x1.0x10x085

. VforFW = = 38636 m’/hr

132

Oil, 65 ps = 65ps x 0.138 = 8.97 I/ps-hr

Bulldozer with Ripper, 224 ps (21-ton)
21-ton = g = 2.85 m’

f
E

1.0 (original surface)
0.65 (normal); for FW = 0.85



0.027 x7+0.78 :
0.027 x (50.0) + 0.78 =2.13 (min.)
Cm for FW = 0.027 x (20.0) + 0.78 = 1.32 (min.)

Cm

nou

(Note: FW = Flood\'kay)

_ 60x285%10x065
B 213

= 52183 m’/hr

60x 285x 1.0 085
V for FW = —— 51;2 22 2110114 mhr

Oil, 224 ps = 224 ps x 0.138 = 30.912 //ps-hr

Hourly Production of Backhoe

3600xgx f xE
V=
Cm

where,

|4 Work Volume (m’/hr)

q Work Volume for 1 Cycle Time = (g x K);

K = coefficient for Backhoe Volume = 0.98
f Exchange ratio of soil volume
E Coefficient of workability and soil condition at site

Cm Cycle Time = 30 sec.

(1) Backhoe-A, 120 ps (0.60 m®)
0.60m* = g = gxK=0.60x0.98 =0.59 m*

f = 1.0 (original surface)
E = 0.60 (normal); for FW = 0,75
Cm = 30 sec.

(Note: FW = Floodway)

- 3600x 059 x1.0x 0.60

_ 3
30 =42480 m/hr

600x 059 1L0x 0.75
Vfor FW = OXOSB; X073 _ 53100 m¥/hr

Oil, 120 ps = 120 ps x 0.138 = 16.56 I/ps-hr



(2) Backhoe-B, 88 ps (0.40 m%)
040m® => g = g xK = 0.40x0.98 = 0.39 m’

f = 1.0 (original surface)
E = 0.60 (normal); for FW = 0.75
Cm = 30 sec.

(Note: FW = Floodway)

3600x 039 x 1.0 x 0.60
p = T X X O 28080 mY/hr
30
3600 039x 1.0 0.75
Vior FW = e X X002 26100 m¥he

30

Oil, 88 ps = 88 ps x 0.138 = 12.144 l/ps-hr

Hourly Production of Wheel-Type Loader

3600xgx f xE
V=
Cm

where,

V Work Volume (m*/hr)

q Work Volume for 1 Cycle Time = (g x K);

K = coefficient for Backhoe Volume = 0.98
f Exchange ratio of soil volume
E Coefficient of workability and soil condition at site

Cm Cycle Time = 25 sec.

(1) Wheel-Type Loader, 81 ps (1.20 m®)
1.20m’ = g = gxK = 1.20x0.98 = 1.176 o’

1.0 (original surface)

f =
E = 0.60 (normal); for FW = 0.80
Cm = 25 sec.

(Note: FW = Floodway)

1176 x10x 0.6
y = 3000xL176x10x060 0 <o 1m3/mr
25
3600x 1176 L0 x 080
Vfor FW = o DX X O 135475 m/hr

25

Oil, 81 ps = 81 ps x 0,138 = 11.178 I/ps-hr



Hourly Production of Dump Truck

60xgx fxE
Ve—
Cm
where,
14 Work Volume (m*/hr)
q Work Volume for 1 Cycle Time
f Exchange ratio of soil volume
E : Coefficient of workability and soil condition at site
Cm Cycle Time = 8 x L + o« (min.);

L = Distance, onc-way (km)
B = Traffic condition
o =Other workability

(1) Dump Truck-A, 253 ps ( 8-ton)
8ton = g = 4.5m’

= 1.0 (original surface)
= 0.90
= 5.30
=13
2km;Cm = 530x2x13 = 23.60

Skm;Cm = 530x5x13= 39.50 ~ 40 (min.)
10km; Cm = 5.30 x 10 x 13 =66.00

20km; Cm = 5.30 x 20 x 13 =119.00 ~ 120 (min.)
35km; Cm = 5.30 x 35 x 13 = 198.50 =~ 200 (min.)

NN NN R T
1l

nmunnu

_ 60x45x1.0x0.90

=102 3
236 102976 m’/hr

2

_ 60x45%1.0x090

_ 3
200 =6.075 m'/hr

5

 60x45%10x090 ;
Vie= a0 = 3682 m’/hr

_ 60x45%x1.0x090

_ 3
120 =2025 m’/hr

20

_ 60x45%x1.0x090

_ 3
200 1215 m’/hr

35

Oil, 253 ps = 253 ps x 0.04 = 10.12 /ps-hr



(2) Dump Truck-B, 182 ps ( 4-ton)
4-ton = g = 2.2m°

f = 1.0 (original surface)
E = 09
g = 48
a = 11
L = 2km;Cm = 480x 2x11 = 20.60
L = 5km;Cm = 480x 5x11 = 35.00
L = 10km;Cm = 480x10x 11 = 59.00
L 20km; Cm = 4.80x20 x 11 = 107.00
L 35km; Cm = 4.80x 35 x 11 = 179.00
60x22x10x 090 s
2= 2086 =5767 m’/hr
60x22x10x090 3
5= 350 =3394 m'/hr
60x22x 10X 090
Vie= — 5’;.0 X 2014 m¥hr
60x22x1.0x090 3
0= 107 =1110 m’/hr
22x10x0;
Vas = 20 1’; 90X 090 _ 0664 m¥/he

Oil, 182 ps = 182 ps x 0.04 = 7.28 l/ps-hr

Hourly Production of Dredger

(1) Dredger, 200 ps

Diesel Oil = 78 Il/hr

Capacity (V) = 40 m’/hr

Pipeline = 100 m

Spoil area for dredging material (for every 20 m)
Log Pile = I1x5x2 =110m
Plywood = 30 m?

Total pipeline length is 100 m x 6 locations = 600 m, assuming that 2/3 of
the materials can be recycled.



Therefore, construction materials are only for 300 m.

Log Pile = 300 x110=1,650 m
20
300 .

Plywood = o0~ 30=450m



3.2 Combination of Equipment for Major Civil Works

- Excavation (Common)

100 m? x 8 hrs. = 800 m%/set/day

No. of Equipment Capacity | Quantity Production Volume
Sets (m’/hr)
1 Backhoe-A 0.6 m’ 1 40
Bulldozer-B 12-ton 1
Dump Truck-A 8-ton 14
Wheel-Type Loader 1.2m’ 1 100
Number of Trucks Required:
Hourly Production Volume = 140 m’
Hauling Distance = 5km
Speed = 20 km/hr (around 30 min.)
60
140-:-5-1—% = 14 units
One (1) set of excavation requires 14 units of Dump Truck
140 x 8 = 1,120 m*/sct/day
Excavation (River Channel)
No. of Equipment Capacity | Quantity | Production Volume
Sets (m’/hr)
1 Backhoe-A 0.6 m° 2 30 x 2 = 60
Dump Truck-A 8-ton 6
Number of Trucks Required = 6 units
60 x 8 hrs. = 480 m’/set/day
Embankment
No. of Equipment Capacity | Quantity
Sets
1 Bulldozer-B 12-ton 1
Backhoe-B 04 m’ 1
Tire Roller 12-ton 1




Clearing and Grubbing

No. of Equipment Capacity | Quantity
Sets ,
1 Bulldozer-B 12-ton 1
Dump Truck-A 8-ton 12
Wheel-Type Loader 1.2m’ 1

6 m x 20 m = 120 m’/hr.
120 m® x 8 hrs. = 960 m?/set/day

Strippin 25 cm

No. of Equipment Capacity | Quantity
Sets
1 Bulldozer-A 15-ton 2
Dump Truck-A 8-ton 6
Wheel-Type Loader 1.2m 1

6 mx 12 m x 2 units = 144 m/hr.
144 m? x 8 hrs. = 1,150 m /set/day, or 288 m’/sct/day



3.3 Temporary Works

Temporary works include dewatering, coffering, demolition and removal of
temporary bridge and wall.

Dewatering work is classified in two types depending on discharge volume,
Type A (2.5 m*/min.) and Type B (6.5 m*/min.). Demolition and removal are also
classified into two types, Type A(50 m® or more) and Type B (less than 50 m’).
Wall is 10 m long constructed of brick.

The temporary works for each work portion are prescnted in the following pages.
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MFC-1

‘ 1ST YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS UNIT | QUANTITY 71 8] 9w 2z]1]2]3jals|e]7]8]vlw{nnj1z2]1]2[3]4}5]°6 8 | 9 liof1][2 2] 3
2] 516 718 90|10 12)13 14|15 1617|1819/ 2028 [22[23[24]25¢26]27 29 | 30 | 31 | 32 | 33 35| 36
GENERAL
Al MOBILIZATION AND DEMOBILIZATION LS. 1.0 r
|
A2 ESTABLISHMENT L.S. 1.0
A3 RELOCATION OF EXISTING FACILITIES P.S 1.0
Ad GEOLOGICAL INVESTIGATION .
A4l Hand Auger m 100.0
A4 Mechanical Boring m 140.0
A4 Exploratory Excavation m" 400.0
CHANNEL AND DIKE WORKS
Bl PREPARATION WORKS i d— ——
BlL.1 Colicring and Dewatering L.S. 1.0 ———— S ————
Bl1.2 Clearing and Grubbing m* 290,600,0 I —
I IO O S
B2 CHANNEL EXCAVATION ‘ e —————————————
B2.1 Dredging (Rivermouth to PE14) m £2,600.0 o mvoveereomr resem s YT
B2.2 Excavation (River Channic!) m 164,600.0 eee——— | |
B2.3 Excavation (Common) m’ 139,600.0 (e ——
S I
B3 EARTH DIKE WORKS S — m—
B3.1 Stripping of Top Soil n 36,5000 — [ R [
B3.2 Embankment m 263,800.0 o e~ e s mva|
B33 Gravel Pavement, 200 mm thick m’ 4.250.0 I —
Bl.4 Maintenance Marker Post nos, 45,0 f—
B4 PARAPET WALL ON DIKE (PE14L-10 to PE33) —
B4.1 Excavation (Common) m 2,080.0 - } l ] |
B4.2 Wet Stone Masonry (1:3) for Revetment m 1,560.0 [ ———————
B4.3 Crusher Run Bedding m’ 210.0 — l ] I ] [
B4.4 Elastic Joint Filler, 10 mm thick m* 150.0 I ——
B4.5 Water Stop, 30 cm wide m 250.0 S
B4.6 Backfill with Selected Soil m’ 1,120.00
BS FLOOD RETAINING WALL {(PE17L-6.5m to PE18+20m) [— —)
B5.1 Excavation (Common) ‘ m’ 290.0 - |-
Bs.2 Concrete, Type C1 m’ 270.0 T——
Bs.3 Concrete, Type E m’ 350 om0
BS.4 Formwork FW1 m* 800.0 | emme—
B5.5 Supply aad Driving of PC Sheet Piles, L=50m m’ 600.0 p—
BS.6 Log Pile, Dia, 150mm, L=4.0m mn 320.0 -
BS.7 Elastic Joint Filler, 30 mm thick m 26.0 —
B5.8 Water Stop, 30 em wide m 39.0 ——
BS.9 Backfill with Selected Soil m 48.0 j—
B6 FILLING ON RIVER BANK
B6.1 Soil Filling m 14,000.0 —
!
MFC1




MFC-1

1ST YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS UNIT | QUANTITY 7 g(w|n{2li1 (2|30 4]s]e6]7[8]o)1w}j11f12}1 3| 4] s] 6] 7] 89 |1w0]1n]12 2|3
a 6178901341516 1718|139 202L]|22 24| 25| 26| 27| 28 | 29 | 30 [ 31{ 32 | 33 35 | 36
SLOPE AND RIVERBED PROTECTION WORKS

ci PREPARATION WORKS

Cl1.1 Coffering and Dewatering LS. 1.0 I
o) SODDING AND DIKE

2.1 Solid Sodding n* 86,100.0 ———————
o} REVETMENT - WET STONE MASONRY TYPE . e I l | l

C3.l Excavation (Common) m° 4,640,0 R — 1

C32 Backfill with Selected Soil m’ 11.0] 1717 i

33 Crusher Run Bedding ‘ m’ 2,840.0| o o |

[oc¥] Wet Stone Masonry (1:4) for Revetment n’ 2,560.0 T —

C3.5 Cement Mortar Plastering m 8,990.0 I O I

C3.6 Concrete, Type C1 m 600,0 N

C3.7 Reinforcing Steel Bar k§ 37,8000 S

C38 Formwork FW1 m 3,3400 B —

C3.9 Log Pile, Dia. 150 mmt, L=3.0m m 9,880.0 | O I

C3.10 Elastic Joint Filler, 10 mm thick m" 970.0 S ———

Ci.11 Palm Fiber Filter m* 590.0 S ————————

C.12 Gabion Cylinder e m 450 —
ch REVETMENT - GABION AND RIPRAP / RIPRAP TYPE -

C6.1 Gabion Cylinder m 44.0 [ o

6.2 Boulder Riprap, (300mm - S00mm) m 5,180.0 —

C6.3 Boulder Riprap, (200mm - 300mm) m 6,420.0 —

[

[or] GROIN (PILE TYPE) | ee——

C7.1 RC, Piles 200mm x 200mm, including Driving m 1,050.0 ———

C7.2 Concrete, Type C1 m 2,040.0 —

C13 Reinforcina Stee] Bar k% 31300 M

C74 Formwork FW1 m 210.0 —

C15 Boulder Riprap, (300mm - 500mm} m 470.0 J—
c13 REVETMENT RANDOM MASONRY TYPE .

C13.1 Excavation (Common} m 5,030.0 |

C13.2 Rubble Stone Bedding m’ 2,280.0 ——

C13.3 Boulder Pitching, (300mm - S00mm) m 4,220,00 —

P
MFC1




MFC-1

1ST YEAR 2ND YEAR 3RD YEAR
ITEM NO, BQITEMS uniT|QuanTITY [ a4 f st st 7 [ s lofjwiufr2T1{2]3fals[s[2[8]9fmw{nli 3[4l s]el 789 ]t0[nn]12 2] 3
' 1| 2)314|5]|6) 7|89 [1w0]j12]13[1a[15]16]| 1718|1920 21 24 | 25 | 26 27128 | 29|30 31 [32]33 35 | 36
v RIPARIAN STRUCTURES
D1 PREPARATION WORKS FOR REPARIAN STRUCTURES e — —
D1.1 Coffering and Dewatering LS. 1.0 R J——
D1.2 Clearing and Grubbing m* 5500 e - =
D4 APPROACH STEPS, TYPE PA ( S places)
D4.1 Excavation (Common) m 380.0 | —
D4.2 Backfill with Selected Soil m 2.0 | (o]
D4.3 Log Pile, Dia. 150mm, L=3.0m & 2.0m m 2400 =
D4.4 Concrete, Type C1 m’ 6.0 -
D4.5 Concrete, Type D m 44.0 *
D4.6 Concrete, Type E m 4.0 -
D4.7 Reinforcing Steel Bar kg 2300 )
D48 Formwork FW1 m* 140.0 —
D4.9 Wet Stone Masonry (1:4) for Revetment m 35.0 s
D4.10 Crusher Run Bcddin_gr m 56,0 |
D411 Plastering m” 120.0 [
D4.12 Gablon Mattress m 75.0 (o]
D4.13 Gabion Cylinder m’ 700 [
D414 Cobble Stone Filling a’ 310 o
DS APPROACH STEPS, TYPE P8 ( 6 places)
D3.1 Excavation (Common) m 79.0 J—
D5.2 Backfiil with Selected Soil m 9.0 -
D53 Concrete, Type C1 m’ 30
D5.4 Concrete, Type D m’ 29.0 -
DS.5 Formwork FW1 m 160.0 s
D5.6 Crusher Run Bedding m 140.0 |
D6 APPROACH STEPS, TYPE PC ( 4 places) 0
D6.1 Excavation (Common) Py 17.0 -
D62 Log Pile, Dia, 150mm, L=3.0m m 24.0 -
D63 Concrete, Type D m’ 90 Pt
D6.4 Formwork FW1 m’ 95.0 —
D6.5 Wet Stone Masonry (1:3) for Revetment m’ 170 J—
D6.6 Crusher Run Bedding m’ 6.0 - |
D6.7 Elastic Joint Filler, 10 mm thick m" 4.0 —
D11 JETTY - LANDING STAGE AND MOORING FACILITIES(PE14+57) — ]
D11.1 Excavation (Common) m 240.0 - }
DI11.2 Backfill with Selected Soil m 170.0 = -
D11.3 Supply and Driving of PC Sheet Piles L=4.0 m and 4.75 m m 250.0 I
D114 Log Piles, Dia. 150mm, L=4.0m m 370.0 l —
D11.5 Concrete, Type C1 for Base Concrete and Top Concrete m 50.0 |
D11.6 Concrete, Type C2 for Step m 230 [ —
D11.7 Concrete, Type E m 7.0 -y
D11.8 Wel Stane Masonry (1:3) for Gravity Type Wall and Steps m’ 87.0 —
D11.9 Concrete Block Pavement for Landing Stage m 260.0 —
D11.10 Crusher Run Bedding m 25.0 -
DIL1L Reinforcing Stee] Bar kg 1,750.0] S—
D11.12 Formwork FW1 m* 200.0 I—
D11.13 Gabion Maliress m’ 230 —
D11.14 Gubion Cylinder m 15.0 ——
D11.15 Moaring Past, Block Type nos. 15.0 ——
D11.16 Mooring Post, Pile Type nos, 20.0 s s
{
MFC1




MFC-1

1ST YEAR ZND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS . UNITfQUANTITY | # | 5 | 61 7 | 8l 9w |unj2]l1]2]3]a4(s|s[7[s8]9ofrwlnjizlrj2j3})4]s|[6)7}8)9])10
- T 1 21301435161 718)9 1011 ]|12] 1314151617 1819202123 [23|24]25({26]27)281)29]30]31
DRAINAGE CHANNEL ALONG RIGHT DIKE
E1 PREPARATION WORKS FOR DRAINAGE WORKS :
El.l Coffering and Dewatering LS. 1.0 —
E1.2 Clearing and Grubbing m’ 15,9000 j—
E22 EARTH DRAINAGE CHANNEL (PES+9Cm to PE32R+65m)
E22.1 Stripping m* 190.0 -
E222 Excavation (Common) . m 8,460.0 [
E22.3 Embankment m’ 3100 -
OTHER WORKS
11 CHANNEL EXCAVATION FOR SUNGAI LALANG (PEOR-60 to PES+50) — x
1.1 Clearing and Grubbing m” 30,900.0 — |
112 Excavation (River Channel) m’ 31,900.0 fe——
1.3 Stripping of Top Soil m 3,020.0 -
1.4 Embankment m 13,300.0 —
1.5 Solid Sodding m 5,910.0
13 RELOCATION OF KABUPATEN ROAD, (PE14L+70 to PE33+100) =
13.1 Demolition and Removal of Existing Structure LS. 1.0 o
13.2 Stripping m 500.0 -
133 Embankement m 4,630.0 ]
3.4 Solid Sodding m 4,060.0 | oty
13.5 Sub-Base Course, (Class C) m’ 1,310.0 [——
13.6 Base Course, (Class B) m 870.0 ——
13.7 Asphalt Treatment Base, (A.T.B) ton 1,420.0 ——
19 INTAKE FOR FISHPOND (PE 6R+00, PE 6+125) : .
19.1 Excavation (Common) m’ 430.0
19.2 Backfill with Selected Soil m’ 4200 { .
19.3 Log Plle, Dia. 150 mm, I=4.0m m 760.0 -
19.4 Cencrete, Type CL m 30.0 =
19.5 Concrete, Type E m 7.0 |
19.6 Reinforcing Steel Bar kg 2,400.0 |
19.7 - Formwork FW1 m* 170.0 j—
9.8 Gabjon Matiress m 9.0 |
19.9 Gzbion Cylinder m 10.0 -
19,10 Steel Slide Gate (Im x 1m) nos. 4.0 -
I
MFC1
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MFC-2

, 18T YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQTEMS UNIT | QUANTITY | 4 7] 8] 9Jwfufjl1J2]3la[s[et7]8[9jwjnli 2 s ] s{e|7[8]9]w|njrn 2|3
i 4| 5] 6| 7| 8] 9 [10]11|12§13 [ 14}15)16| 17 18)19] 20 21 23 25 ] 26 27 | 28 | 29 | 20| 31 | 32} 33 35 | 36
A GENERAL
Al MOBILIZATION AND DEMOBILIZATION L.S. 1
A2 ESTABLISHMENT LS. 1
A3 RELOCATION OF EXISTING FACILITIES P.S, 1
Ad GEOLOGICAL INVESTIGATION
Adl Hand Auger m 130
Adl Mechanical Boring m 300
A4l Explaratory Excavation m 800
B CHANNEL AND DIKE WORKS
Bl PREPARATION WORKS
Bl.1 Clearing and Grubbing m* 528,000 o reoooo Pessose waremeses everens messoses moveESY wPoSTOYomstos
S O O O
B2 CHANNEL EXCAVATION —
B2.1 Excavation (River Channel) m’ 166,200 L T T —_———— |
B2.2 Excavation (Common) m 340,900 . [#H
B3 EARTH DIKE WORKS —
B3l Stripping of Top Soil m 61,000 p— | N T DU OO P O
B3.2 Embankment m 338,000 e e e e e e eomaearen o]
B3 Gravel Pavement, 200 mm thick m 9,430 I—
B3.4 Maintenance Marker Post nos, 100 —
B6 FILLING ON RIVER BANK
B6.1 Soil Filling m 8,800 e
Ic SLOPE AND RIVERBED PROTECTION WORKS
C1 PREPARATION WORKS
Cl.1 Coffering and Dewneling L.S. 1 T —
C2 SODDING AND DIKE
C2.1 Solid Sodding m’ 175,400  ceeesees esserere: roosme s e v
I N |
foc ) REVETMENT « WET STONE MASONRY TYPE (Type-PA and PB) o =
[ack] Excavation (Common) m 7,220 — |
3.2 . Backfill with Selected Soil n 110 Lo ] —
C33 Crusher Run Bedding m 2,670 S — [ ]
C34 Wet Stone Masonry (1:4) for Revetment m’ 2,680 S —
(X Cement Mortar Plastering m* 6,330 | O O j—
C3.6 Concete, Type C1 m 650 | —————
C7 Reinforcing Steel Bar kg 39,100 [ ———————————
8 Formwaork FW1 m* 4,200} | ———
C9 Log Pilc, Dia. 150 mm L=3.0m and 2.0m m 1,330] e | | ]
C3.10 Elastic Joint Filler, 10 mm thick m* 420| I ————————
Ci.11 Gablon Cylinder m 390| j———
C3.12 Cobble Stone Filling m* 100] —
C4 GABION TYPE FOOT PROTECTION
Ca.1 Cobble Stone Filling m’ 120 p—
C4.2 Gabilon Mattress m 820| J——
cs REVETMENT - GABION CYLINDER TYPE —
C5.1 Excavation (Common) m 340| [
C52 Gabjon Cylinder m’ 3,010] (—
Csa Cobble Stone Filling m 140| p——
5.4 Log Piles, Dia. 150 mm, L=20m m 2,280| [
Cs.5 Palm Fiber Filter m* 5,430 — -
L




MFC-2

. AST YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS UNIT | QUANTITY s]ojw|nj12j1]2]3)4][s|{e6]7[8]9[10]njiz 2 (3 s 6] 78] 9(10{nli2 23
5161 7| 8] vjw[n|iz|B3B(ajis(16l17)1B(19]20[21 23| 24 26 | 271 28| 29| 30 | 31 | 32 33 35 | 36
RIPARIAN STRUCTURES
D1 PREPARATION WORKS FOR REPARIAN STRUCTURES
D1.1 Coffering and Dewsatering LS, 1 S —
D12 Clearing and Grubbing m* 550 _{ l_
D2 GROUND SILL (PES5+00) —
D2.1 Excavation (Comnion) m 450 jm -
D2.2 Back(ill with Selected Soil m’ 80 o -
D2.3 Supply and Driving of Stee] Sheet Piles, Type I m* 130 - | ==
D2.4 Supply and Driving of PC Piles, Dia. 300 mm, Type A m 320 = | wm
D25 Congcrete, Type C1 m’ 100 o ——
D2.6 Concrete, Type E m 18 | |
D2.7 Formwork FW1 m’ 79 E—
D2.8 Reinforcing Steel Bar kg 92 —— m—
D29 Gabjon Mattress m 180 # —
[
D4 APPROACH STEPS, TYPE PA ( 24 place) )
D4.1 Excavation (Common) m 1,810 —— |
D4.2 Backfill with Selected Soil m’ 12 [ fmt
D43 Log Pile, Dia. 150mm, L=3.0m and 2.0m m 1,150 .
D4.4 Concrete, Type C1 m 29 puas—
D45 Concrete, Type D m’ 210 p——
D46 Concyete, Type E m 20 o |
D47 Reinforcing Steel Bar k§ 1,090 p—
D4.8 Formwork FW1 o 670 i——
D4.9 Wet Stone Masonry (1:4) for Revetment m 170 (———
D4.10 Crusher Run Bedding m 270 — |
D4.11 Plastering m 570 ——
D4.12 Gabion Mattress m 360 |—
D4.13 Gabilon Cylinder m 330 —
Dd.14 Cobble Stone Filling m 150 —
D5 APPROACH STEPS, TYPE PB ( 26 place)
D5.1 Excavation (Common) m 290 -
D5.2 Backfill with Selected Soil m 22 -
D53 Concrete, Type Cl m’ 15 —
D5.4 Concrete, Type D m 100 —
D55 Formwork FW1 m* 610 A
Ds.6 Crusher Run Bedding m 99 |
|




MFC-2

_ 1ST YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQITEMS UNIT | QUANTITY pjwluj12{1]23]4]s}e7[8]9fwj1rjr2|ln 3]a4l1sls EIEREIE R 2
~ 51 71 8] 9 W] |12]13]M@)15({16]17}18[19[20]21[22 24| 25 26 27 29 | 30 | 31 | 32 | 33 35
DRAINAGE CHANNEL AND OUTLET WORKS
El PREPARATION WORKS FOR DRAINAGE WORKS —
El.] Coffering and Dewatering LS, 1 P ————
E1.2 Clearing and Grubbing m’ 280 e -
E2 DRAINAGE OUTLET SL1, PIPE CULVERT WITH FLAP GATE x
E2.1 Excavation {Common) m 1,300 —
E2.2 Backfill with Selected Sail m 220|: [
E2.3 Crusher Run Bedding m 150 v oo
E2.4 Log Pile, Dis. 150 mm, L=3.0m m 220 - |
E2.5 Wet Stone Masonry (1:4) for Revetment m 130 —
E2.6 Cement Mortar Plastering m" 510 -
E2.7 Weep Hole, Dia. 50 mm nos, 7 o—(
E2.8 Dowel Bar, Dia. 19 mm, L=600 mm kg 5 _
E2.9 Water Stop, 30 cm m 2 _ {
E2.10 Concrete, Type C2 m 93 ——
E2.11 Cancrete, Type E m 5 ||
E2.12 Reinforcing Steel Bar kg 3,600 ——
E2.13 Formwork FW1 m 420 ——
E2.14 Formwork FW2 m* 1 J—
E2.15 Elastic Joint Filler, 10 mm thick m* 30 =
E2.16 RC Pipe, D=600mm m 22 p—
E2.17 Supply and Installation of Flap Gate, Din.600 mm L.S. 1
E3 DRAINAGE OUTLET SL2, BOX CULVERT WITH SLUICE GATE
E3.1 Excavatjon (Common) n 540 -
E3.2 Backfill with Selected Soil m 600 -
E3.3 Crusher Run Bedding m” 42 - |
E3.4 Wet Stone Masonry (1:4) for Revetment m’ 100 —
E3.5 Cement Mortar Plastering m* 280 —
E3.6 Supply and Driving of "Steel Sheet Piles, Type 1l m* 19
E3.7 Log Pile, Dia. 150 mm, [=3.0 m m 100 -
E3.8 Concrete, Type C1 m 130 I
E3.9 Concrete, Type C2 m 57 | so——
E3.10 Concrete, Type E m 335 |
E3.11 Reinforcing Steel Bar kg 11,900 E—
E3.12 Formwork FW1 m 460 —
E3.13 Formwork FW2 m* 73 | -
E3.14 Dawel Bar kg 14 j——
E3.15 Elastic Joint Filler, 10 mm thick n 2 -t
E3.16 Water Stop, 30 cm wide m 6 |
E3.17 Handrafl, Galvanized Stecl Pipe kg 300 -
E3.18 Galvanized Steel Ladder kg 31 -
E3.19 Supply and Installation of Steel Slide Gates (H=1.5m, B=2.0m) L.S. 1 L]
E21 DRAINAGE DITCH CONNECTING TO DRAINAGE QUTLETS )
E21.1 Excavation (Common) m 600 | v
E212 Crusher Run Bedding m 41 —
E213 Wet Stone Masonry (1:4) for Revetment m 41 -
E21.4 Cement Mortar Plastering m” 160 j—
E215 Concrete, Type C2 m 45 *
E21.6 Concrete, Type E m 5 |
E21.7 Relnforcing Steel Bar kg 870 evereore]
E2138 Formwork FW1 m* 80 —
I
MFC2
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1ST YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS UNIT | QUANTITY 718 9j1wo]nnji12]112]3]4]sjJe6j7(8[9]w]lnfi2 2] a s]1 6] 7] 891wl 2|3
4 5 6| 7 8 gl{w]jun{12f13j14p15j16{ 17| 18| 19] 20 21 23| 24 26 | 27|28 29{ 30| 31 ([ 32 33 a5 | 36
F. BANDAR SIDORAS INTAKE WEIR AND IRREGATION FACILITIES

F1 PREPARATION WORKS
F11 Clearing and Grubhing m’ 4,290 oot
F1.2 Coffering and Dewatering LS. 1 | S S
FL3 Demolitian and Removal of Existing Structure L.S. 1 ———

F2 INFLATABLE RUBBER-MADE DAM .

EARTH WORKS | ‘
F2.1 Excavation (Common) m’ 6,511 =
F2.2 Backfill with Selected Soil m 454 ‘ Em———
CONCRETE WORKS |
F23 Concrete, Type C1 for Main Structutre m 2,240 ———
F2.4 Concrete, Type E m 150 ——
F2.5 Formwork FW1 n* 1,060 ——
F2.6 Formwaork FW2 m* 490 ——
F2.7 Reinforcing Steel Bar kg 94,900 —
F2.8 Elastic Joint Filler, 10 mm thick n 110 PE——
F2.9 Water Stop, 30 cm wide m 110 —
F2.10 Dowel Bars, Dia. 19mm, 1.0 m long kg 770 E—
PILE WORKS
F2.11 PC Pile for Tes! Pile, Dia, 400 mm, Type AB n 12 —
F2.12 Supply and Driving of PC Piles, Dia. 400 mm, Type AB m 227 | —
F2.13 PC Pile for Test Pile, Dia.600 mm, Type AB m 12 - |
F2.14 Supply and Driving of PC Piles, Dia. 600 mm, Type AB m 1,500 ——
F2.15 Supply and Driving of 'Stee] Sheet Piles, Type 1l m* 300 -
INFLATABLE RUBBER-MADE DAM
F2.16 Inflatable Rubber-made Dam including Anchoring Materials, sel 1 |—
Operating and Electric Equipment
F3 IRRIGATION INTAKE FACILITIES
EARTH WORKS
F3.1 Excavation (Common) m’ 5,980 svornd
F32 Backfill with Selected Soil n 16,800 - -
CONCRETE WORKS
F33 Concrete, Type C1 for Irrigation Intake Facilities and Bridge Pler m’ 970 T—— —
F14 Concrete, Type C2 for Block-out Concrele for Gate Post m ki | -
F3.5 Concrete, Type E m 9| - |
F3.6 Formwork FW1 m* 1,790 m—— p—
F3.7 Formwork FW2 m* 340 —— .
F3.8 Reinforcing Sice Bar k§ 62,700 m—— p—
F39 Elastic Joint Filler, 10 mm thick m' 92 — j—
F3.10 Water Stop, 30 cm wide m 110 [ = | -
F3.11 Dowel Bars, Dia, 19mm, 1.0 m long kg 470 = —
PILE WORKS |
F3.12 Supply and Driving of PC Piles, Dia. 600 mm, Type AB m 441 —
F3.13 Supply and Driving of Steel Sheet Piles, Type 11 m* 172 -
F3.14 Log Pile m 381 p—
CONTROL GATES
F3.15 Supply and Installation of Stee] Slide Gate (H=1.0m,B=1,25m x 2) LS. 1 I—
F3.16 Supply and Installation of Stee] Slide Gate (H=1.0m,B=1.0m x 2) LS, 1 —
IRRIGATION CHANNEL LINNING |
F3,17 Wet Stone Masonry (1:4) for Revetment m’ 454 f—
F31.18 Crusher Run Bedding m 440 - [ ]
F3.19 Concrete, Type C1 for Base Conerete m 8 =
F3.20 Concrete, Type C2 for top Concrete and Channel Bed Linning m 200 [ |
F3.21 Cement Mortar Plastering m* 1,700 —
F3.22 Formwork FW1 m 860 - .
F3.23 Reinforcing Steel Bar kg 4,620 - ]
F3.24 PVC Pipe Drain, Dia. 50 mm m 100 o _
F3.25 Elastic Joint Filler, 10mm thick m 100 - -

F4 CHANNEL PROTECTION WORKS -
Fa.1 Excavation (Common) m 200 |
F4.2 Concrele Block, Crib Type, 1=200 mm nos. 390 | —
F4.3 Crusher Run Bedding m’ 39 -

!
MFC2
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. 1ST YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS UNIT | QUANTITY 5 glwoj1i]12]1] 2345767 8[9110[11)12]1]2]73 s| 67 8[9f10{nln 2] 3
: 2 61 71 8 910|101 ]|12({13]14 1516|1718 19[20]21{22[23]24 26 ] 27 28 | 29 | 30 | 31 | 32 | 33 35 | 36
Fs MAINTENANCE FACILITIES
INSPECTION BRIDGE (SUPER STRUCTURE) -
F5.1 Congcrete, Type C2 for Substructures m’ 43 -
F5.2 Concrete, Type E m" 4 -
F5.3 Formwork FW1 m* 1,790 —
F5.4 Formwork FW2 m 340| —
F5.5 Reinforcing Steel Bar kg 5,390} —
F5.6 Steel Girder LS. 1 I—
F5.7 Supply and Driving of RC Piles, 400mm x 400mm, L=15m m 360 j—
CONTROL HOUSE
F5.8 Control House LS. 1 R
OTHER WORKS
R DRAINAGE CHANNEL EXCAVATION (PE95+35m 1o 103L+10m) o
12.1 Clearing and Grubbing m 10,290 |
12.2 Excavation (River Channel) m’ 9,130 o
123 Stripping of Tap Soil m’ 980 -l
12.4 Embankment [y 2,810 ——
14 RELOCATION OF EXISTING FARM ROAD (PES2 to PE97) CLASS IV =
14.1 Clearing and Grubbing m 14,000 p—
142 Stripping of Top Soil m 3,280 -
143 Embankment m’ 4,750 o
14.4 Gravel Pavement, 200 mm thick m’ 1,570 Lo |
145 Sodding m 7,390 -
|
MFC2
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MFC-.3

} 1ST YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS UNIT | QUANTITY 9 110111112} 1 2 3 4 5 6 7 8 9 j10) 11112 2 3 4 35 6 7 8 9 | 104 11 12 2 3
) €1 71 8] 9 (1011|1213 |4 (151617181920 {21 (221231240 25[26[27{28)129[30]31]32]233 35 | 36
GENERAL

Al MOBILUIZATION AND DEMOBILIZATION L.S. 1.0
A2 ESTABLISHMENT LS. 1.0
Al RELOCATION OF EXISTING FACILITIES P.S, 1.0
A4 GEOLOGICAL INVESTIGATION

Adl Hand Aunger m 150.0

A4l Mechanical Boring m 300.0

A4l Exploratory Excavation m 400.0

CHANNEL AND DIKE WORKS

Bl PREPARATION WORKS

Bl.1 Clearing and Grubbing m* 332,400.0  mmeram v v oevTES e — |
B2 CHANNEL EXCAVATION

B2.1 Excavation (River Channel) m 161,900.0 [—

B22 Excavation (Common) m 626,300.0 e e severes meeerere e |
B3 EARTH DIKE WOQRKS

Bi.1 Stripping of Top Soil m’ 16,300.0 j—

B32 Embankment mw 95.200.0 e

B33 Gravel Pavement, 200 mm thick m 8,230.0 | ———

Ba.4 Maintenance Marker Post n0s. 40,0 —
B6 FILLING ON RIVER BANK

B6.1 Soil Filling m 27,500.0 —

3 -35
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1ST YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQATEMS UNIT| QUANTITY | 4 [ s [ 6 | 7 [ B[ 9 [10]1n]12] t ] 2] 3] 4]1s5]6] 7] 8] 9 1w0]nj12j1]2]314]5]6] 7] 8] 9 10(n]iz]1]2z]3
1| 2| 3] 4] 516178 910111213114 1516|1718 19] 20| 21| 22| 23| 24| 25| 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 { 34 | 35 | 36
SLOPE AND RIVERBED PROTECTION WORKS
€l PREPARATION WORKS
Cl1.1 Col'fering and Dcwalerinﬁ L.S. 1.0 |
C2 SODDING AND DIKE
c21 Solid Sodding m £8,500.0 m—_
o) REVETMENT - WET STONE MASONRY TYPE . —_—
C3.1 Excavation {Common) m’ 28,500.0 S— !
¥ Backfill with Selected Soil o 220.0 - —
33 Crusher Run Bedding m 11,300.0 U —
C3.4 Wet Stone Masonry (1:4) for Revetment m’ 10,2000 P —————————
as Cement Moriar Plastering ot 39,300.0 I T .
Ci.6 Concrets, Type C1 m’ 1,960.0 R —————
a7 Reinforcing Sicel Bar kg 38,3000 S ——————
(Y] Formwork FW1 m 13,700.0 O
a3 Weep Hole, Dia S0 mm, including Filter Cloth oS, 4.700.0 S ———————
10 Log Pile, Dia, 150 mm L=2.0m m 4,440.0 ————
3T} Elastic Joint Fifler, 10 mm thick m’ 4,420.0 ——
C3.12 Gabion Cylinder m’ 1,070.0
.13 Cobble Stone Filling m’ 3600
C4 GABION TYPE FOOT PROTECTION ——r
Cal Cobbls Stone Filling e 550.0 ——
Ca2 Gabion Mattress m 3,800.0 W
C8 PROTECTION WORKS FOR TITI RUNTUH BRIDGE (PE129+43m) ——————
C.1 Excavation (Common) m 22100 - | .,
82 Backfil] with Selected Soil e 89,0 | - |
C8.3 Crusher Run Bedding o 1,220.0 = - —
CBA Log Pile, Dia, 150 mmt, L=3.0 m m 920.0 - - |
C8.S Wet Stone Masonry (1:4) for Revetment m’ a80.0 N I—
CB.6 Cement Mortar Plastering m* 1,530.0 pumies | me—
87 Concrett, Type Cl m $70.0 A ——
C8.8 Concrete, Type D o’ 350 (] | ==
[.X) Reinforcing Steel Bar kg 39,5000 A—
C2.10 Formwork FW1 m 950.0 I ——
c8.11 Formwork FW2 m’ 320.0 [ ] p—
CR.12 Elastic Joint Filler, 10 mm thick e “118.0 [———
CR.13 Weep Hole, Dia. 50 mm, including Filier Cloth nos. 180.0 [E——
C8.14 Gabion Mattress m’ 3200 — e —
C8.15 Gabion Cylinder m’ 65.0 —— | o——
.16 Cobble Stone Filling o’ 240 — I*
) PROTECTION WORKS FOR RAILWAY BRIDGE ———
91 Excavation (Common) m’ 1,780,0 e | —
9.2 Backfill with Seleced Soil n 140.0 |, - { -
€9.3 Backfill with Gravel m 68.0 J— p—
€94 Log Pile, Dia, 150 mm, L=3.0 m m 240,0 - [
95 Cement Mortar Plastering m® 1,350.0 - oo
C9.6 Concrete, Type Cl m 26.0 ] -
%Ki Concrete, Type D m 2,050.0 [——— —
98 Concrete, Type E e 18.0 e O O . 20 OO
o X Relnforcing Stcel Bar kg 1,690.0 [—  S—
9.10 Formwork FW1 m 10200 jr——  p——
€9.11 Formwork FW2 ‘ m’ 360.0 [e—— p—
€9.12 Elastic Joint Filler, 10 mm thick m* 400 [— ——
©9.13 Weep Hole, 50 mm oS, 160.0 |t ——
C9.14 Cobble Stone Filling m’ 12.0 s s "
s Gabion Matlress m’ 770.0 — ——
.16 Gabion Cylinder e 370 — —
€9.17 Crusher Run Bedding e 510.0 — —
9.18 Wet Stone Masonry (1:4) for Revetment m 3400 —— ——
| L
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1ST YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQITEMS UNIT | QUANTITY 9w 2] 1] 23|45 [6]7[8[9]10]tn]1z]1 3 S 16789 10]11]12 2] 3
6| 718 ) 9 10| 11)12|13)14| 15| 16| 17| 18| 19| 20 21] 22 74 26 | 27 | 28 | 29| 30 | 31 { 32| 33 35 36
RIPARIAN STRUCTURES

D1 PREPARATION WORKS FOR REPARIAN STRUCTURES —
D1.1 Coffering and Dewatering LS. 1.0 ——
D1.2 Clearing and Grubbing m’ 550.0 ~|

D7 APPROACH STEPS, TYPE FD ( 28 place) S ———]
D7.1 Excavation (Common) m 2.190.0 —
D72 Backfill with Selected Soil m 77.0 (|  ——
D73 Log Pile, Dia. 150mm, L=3.0m m 1,230.0 —— |
D7.4 Concrete, Type Cl m 100.0 —
D73 Concrete, Type D m 380.0 —————
D7.6 Reinforcing Steel Bar kg 4,1200 A —
D7.7 Formwork FW1 m® 1,580.0 I—
D7.8 Crusher Run Bedding m 280.0 ———
D7.9 Elsstic Joint Filler, 10 mm thick m* 99,0 —
D7.10 Gablon Cylinder m 810,0 f—
D711 Cobble Stone Filling m 180.0 ——
D7.12 Gabion Matlress o 210.0 j—

| ]
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: 1ST YEAR 3RD YEAR
ITEM NO. BQ-ITEMS 9 |10 5 101117 12
6 | 7 26 Al {32} 33
DRAINAGE CHANNEL AND OUTLET WORKS
El PREPARATION WORKS FOR DRAINAGE WORKS :
El.1l Coffering and Dewatering X . B
El.2 Clearing and Grubbing m
E4 DRAINAGE QUTLET SL3, BOX CULVERT WITH SLUICE GATE
£4.1 Excavation (Common) m
E4.2 Backfill with Selected Soil m
E4.3 Crusher Run Bedding m
FA.4 Wel Stone Masonry (1:4) for Revetment m’
EA4.S Cement Mortar Plastering m"
E4.6 Supply and Driving of *Steel Sheet Piles, Type 11 m* -
E4.7 Concrete, Type C1 m’ D
E4.8 Concrete, Type C2 m° -
E4.9 Concrete, Type E m
EA.10 Reinforcing Steel Bar kg ——
EA4.11 Formwork FW1 m’ E———
EA.12 Formwork FW2 m* R
E4.13 Elastic Joint Filler, 10 mm thick m* q
E4.14 Water Stop, 30 cm wide m -
EA.15 Dowel Bar kg —
EA.16 Handrail, Galvanized Stec] Pipe kg F
Ed.17 Galvanized Steel Ladder kg | o]
FA.18 Supply snd Installation of Steel Slide Gates (H=1.5m, B=1.5m x 1) LS, m—
ES DRAINAGE QUTLET SL4, BOX CULVERT WITH SLUICE GATE
ES.1 Excavation (Common) m’
ES2 Backfill with Selected Soil m’
ES.3 Crusher Run Bedding m
E5.4 Wet Stone Masonry (1:4) for Revetment m
ES.S Cemenl Mortar Plastering m
ES.6 Supply and Driving of "Steel Sheet Piles, Type II m -
E5.7 Concrete, Type C1 m ——
ES.B Concrete, Type C2 m’ [
ES9 - Congrete, Type E m’
ES.10 Reinforcing Steel Bar ke SE—
ES.1 Formwork FW1 m’ ———
ES.12 Formwork FW2 m’ —
ES.13 Elastic Joint Filler, 10 mm thick m” -
ES.14 Water Stop, 30 cm wide m -
ES.1S Dowel Bar m* ——
ES.16 Handrail, Galvanized Steel Pipe kg | v
ES.17 Galvanized Steel Ladder kg |
ES.18 Supply and Inslallation of Steel Slide Gate (H=1.5m, B=2.0m x 1) LS. —l
E6 DRAINAGE OUTLET SLS, BOX CULVERT . =
E6.1 Excavation (Common) m | |
E6.2 Backfill with Sclected Soil m —
E6.3 Crusher Run Bedding m’ [
E6.4 Wel Stone Masanry (1:4) for Revetment m -
E6.5 Cement Martar Plastering m* ——
E6.6 Concrele, Type C1 mw Em——
E6.7 Concrete, Type C2 n [l
E6.8 Concrete, Type E m’ |
E6.9 Reinforcing Stecl Bar kgz ——
E6.10 Formwork FW1 m E——
E5.11 Formwork FW2 m* [
E7 DRAINAGE OQUTLET SL6, BOX CULVERT - i
- E7.1 Excavation (Common) m |
E7.2 Backfill with Sclected Soil m J—
E7.3 Crusher Run Bedding m’ 1
E7.4 Wet Stone Masonry (1:4) for Revetmenl m’ =
E7S Cement Mortar Plastering m* -
E7.6 Concrete, Type C1 m’
E7.7 Concrete, Type C2 m -
E7.8 Concrete, Type E m |
E7.9 Relnforcing Stecl Bar kg ]
MFC3 3 - 38
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1ST YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQITEMS unit| quaNTiTY 3 | 5 | 6 ] 7 | B J9jwoinf12] 1] 2]3t4]s]6l2(8]9ofwlnln]i]2]3]4;5}6]7]8]89]10
T 1 21 31415161 718 ]9 10]1i(12J13][ 14|15 (161{ 17| 18|19 202t 222323 |25{26]27[28[29]30]3
E7.10 Formwork FW1 m" 2000 ——
E7.11 Formwark FW2 m* 19.0 ' i
El4 DRAINAGE OUTLET, PIPE CULVERT D=600 x 1 (3 places) - =
El14.1 Excavation (Cortrrion) m 3100 - e -
E14.2 Backfill with Selected Soil m 300.0 | - [
El43 Concrete, Type C1 m 39.0 I ———
El4.4 Concrete, Type E m 8.0 o e | ||
E14.5 Reinforcing Stee] Bar ke 720.0 N ——
E14.6 Formwork FW1 m’ 100.0 O ———
E14.7 RC, Pipe D=600mm m 26.0 = un =
E1S DRAINAGE OUTLET, PIPE CULVERT D=800 x 1 (1 place)
E13.1 Excavetion (Common) m’ 290.0 -
E15.2 Backifill with Selected Soil m’ 260.0 -
E15.3 Concrete, Type C1 m 27.0 V—
E15.4 Concrete, Type E m 5.0 |
E15.5 Reinforcing Steel Bar kg 350.0 ——
E15.6 Formwork FW1 m’ 59.0 *
E15.7 RC Pipe D=800mm m 12.0 [ o]
El6 DRAINAGE OUTLET, PIPE CULVERT D=1000 x 1 (1 place)
E16.1 Excavalion (Common) m 110.0 ju=
E16.2 Backfill with Selected Sail m’ 830 -
E16.3 Coacrete, Type C1 m 27.0 S—
E16.4 Concrete, Type E m 50 . -
E16.5 Reinforcing Steel Har ke 300.0 S—
E16.6 Formwork FW1 m® 52.0 S——
E16.7 RC Pipe, D=1000mm m 70 o——
E17 DRAINAGE OUTLET, PIPE CULVERT D=800 X 2 (2 places) ,
E17.1 Excavation (Comrion) m’ 810.0 _ p -
E172 Backfill with Selected Soil m 840.0 [ -
E173 Concreie, Type C1 m 63.0 TE——— | EE——
E174 Concrete, Type E m 110 - | s | ]
E17.5 Reinforcing Steel Bar kg 1,090.0 E— | M
E17.6 Formwark FW1 m 150.0 SN | me—
E17.7 Formwork FW2 m* 9.0 [ j—
E17.8 RC Pipe, D=800mm m 310 -
E18 DRAINAGE OUTLET, PIPE CULVERT D=1000 x 2 (1 place)
E18.1 Excavation {Comman) m 110.0 o
E18.2 Backfill with Selected Soil m’ 75.0 [
E18.3 Concrete, Type C1 m 24.0 —
E18.4 Wet Stone Masonry (1:4) for Revetment m’ 4.0 ..
E18.5 Reinforcing Sice] Bar kg 4300 I—
EI&.6 Formwork FW1 m 57.0 ——
E18.7 RC Pipe D=1000mm m 7.0 [
E20 DRAINAGE QUTLET, OPEN DITCH TYPE {2 places) :
E20.1 Excavation {Common) m 43.0 e j—
E20.2 Backfill with Sclected Soil m 310 -y
E203 Concrete, Type C1 m’ 8.0 S
E20.4 Concrete, Type E m 20 - e [
E20.5 Reinforcing Steel Bar k% 500.0 — I
“E20.6 Formwork FW1 m 55.0 —— ‘
E21 DRAINAGE DITCH CONNECTING TO DRAINAGE OUTLETS o
E21.1 Excavation (Common) m’ 500.0 —
E212 Backfill with Gravel m’ 64.0 —
E21.3 Wet Stone Masonry (1:4) for Revetment m 64.0 j——
E21.4 Cement Mortar Plastering m 260.0 —
E21.5 Concrele, Type C2 m 55.0 p—
E21.6 Concrete, Type E o 100 -
E217 Formwork FW1 m 170.0 - ——
E21.8 Reinforcing Steel Bar kg 2,000.0 w
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} 18T YEAR 2ND YEAR ARD YEAR
ITEM NO. BQ-ITEMS - UNIT | QUANTITY 9 |10t ]12] 1 2 3 415 6 7 8 g11f11j12]1 2 3|4 5 6 } 7 8 g 10181291 2 3
[ 7| 8 91w || 121314 15(16( 17181920721 j22{23 2425|2627 )28]29)30)31(32|33[34]35/36
OTHER WORKS
I5 ENVIRONMENTAL IMPROVEMENT WORKS
FOR INSPECTION ROAD OF UPPER PERCUT RIVER
WALKWAY ON FLOOD CHANNEL T
15.1 Grave] Pavement, 200 mm thick m’ 1,320.0 -
153 Solid Sodding m> 4,400.0 —
5.3 Boulder Pitching, (300mm - 500mm) m’ 4,400.0 T—
DRAINAGE SIDE DITCH AND OUTLET T -
154 Excavation {Common) m’ 8,730.0 #
155 ‘Backfill with Gravel o 1,790.0 [—— .
15.6 Wet Stone Masonry (1:4} for Revetment m 3,300.0 —
15.7 Cemeat Mortar P]lslcring m® 20,600.0 #
153 Sand Dedding m 960.0 Ss———
DRAINAGE OUTLET ! T
159 Excavation (Common) m’ £30.0] J—
15.10 Crusher Run Bedding m 61.0] J—
15.11 Concrete, Type-C2 m 170.0 j——
15.12 Formwork (FW1) m? 920.0 p—
15.13 Reinforcing Steel Bar kg 14,500,0 ——
15.14 Wet Stone Masonry (1:3) for Reveiment m’ 3200 —
1515 Cement Mortal Plaslering e 350.0 u—
15.16 Backfill with Selected Soil m 380.0 [ |
PLANTING ALONGSIDE INSPECTION ROAD ' -
15.17 Clearing and Grubbing m* 55,100.0 p—
15.18 Palem Hijau wree 340.0 —
15.19 Fillisium tree 340.0 S—
15.20 Acasia Petandra tree 350.0 ﬂ
15.21 Tanjung tree 350.0 —
18 RELOCATION OF WATER LEVEL GAUGING STATION
18.1 Excavation (Commons) m’ 230.0
18.2 Backfill with Selccted Soil e 230.0 | -
18.3 Steel Pipe Pile m 15.0 -
18.4 Concrete Type C1 m’ 0.1 J—
8.5 Wet Stone Masonry for Step m 2.0 -
18.6 Steel Pipe for Inlet, Dia. 200 mm m 7.0 -
18.7 Observation House L.S. 1.0 J—
|
3 -40
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MFC-4

3 - 43

18T YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS UNIT | QUANTITY 9 1071111211 21314 5 6| 7| 8 9 |10 11} 12 2131415 6| 7| 8 g J10] 11 ] 12 2|3
. 6 | 7 8§19 (10 NN]|12113]14}15)16{17(18|19(20]) 21 2324 25 [ 26| 27 {28(29)30)31)32]| 3 35 | 36
GENERAL
Al MOBILIZATION AND DEMOBILIZATION LS. 1.0
A2 ESTABLISHMENT L.S. 1.0
A3 RELOCATION OF EXISTING FACILITIES P.S. 1.0
Ad GEOLOGICAL INVESTIGATION
Ad.l Hand Auger m 125.0}
Ad2 Mechanical Boring m 150.0
Ad3 Exploratory Excavation m’ 400.0
CHANNEL AND DIKE WORKS
B1 PREFPARATION WORKS
Bl.1 Clearing and Grubbing m* 228,700.0 |———————
B2 CHANNEL EXCAVATION
B2.1 Excavation (River Channel) m’ $9,500.0  e——vve: BT YoTYPIS FeTeT VSO eeTTeY~ AT ST OSSP RS S
B22 Excavation (Commen) m 342,900.0 | ———
‘B3 EARTH DIKE WORKS
B3.1 Stripping of Top Soil m 8,750.0 | =
« B32 Embankment nos 59,200.0 P
B33 Gravel Pavement, 200 mm thick m 6,760.0 ——
B34 Maintenance Marker Post nos. 35.0 j—
B6 FILLING ON RIVER BANK
B6.1 Soil Filling m 3,300.0 jm
|
MFC4-




MFC-4

15T YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS UNIT | QUANTITY | 4 o |w|nji1z] 1]2]3]|4]5]6]7]8[9[10]11]12 4] 5| 61789 110]11]12 213
‘ 1 61 7| 8| 91011} 12| 13|14 | 15] 16| 17| 18] 19| 20 21 24| 25| 26| 271 28 | 29| 30 | 31 [ 32| 32 35 | 36
SLOPE AND RIVERBED PROTECTION WORKS
c1 PREPARATION WORKS
Cl.1 Coffering and Dewatering LS. 1.0 A
[o) SODDING AND DIKE
c21 Solid Sodding m’ 65,500.0 Ipl—rll—l—
3 REVETMENT - WET STONE MASONRY (TYPE-PC) , —
3.1 Excavation (Common) m 16,500.0 — o]
32 Backfill with Selected Soil m 220.0 [ —
33 Crusher Run Bedding m’ 6,610.0 — (1]
Ci4 Wet Stone Masonry (1:4) for Revetment m’ 5,880.0 I——
c3s Cement Mortar Plastcring_ m* 20,100.0 | I —
6 Concrete, Type Cl m’ 1,160.0 p——
%] Reinforcing Steel Bar kg 79,200.0 S——
Y] Formwork FW1 . 73300 J—
39 Weep Hole, Dia, S0mm, including Filler Cloth n0s. 3,120.0 J—
C3.10 Log Pile, Dia, 150 mm L=2.0m m 2,810.0 ——— |
c3a1 Elastic Joint Filler, 10 mm thick m® 2,390.0 j—
CL12 Gabion Cylinder m’ 640.0 [—
cil Cobble Stone Filling m 240.0 J—
C4 GABION TYPE FOOT PROTECTION ,
Ca.l Cobble Stone Filling m’ 360.0 p—
Ca.2 Gablon Mattress m 2,300.0 lP—ll-
C10 PROTECTION WORKS FOR NATIONAL ROAD BRIDGE —
C10.1 Excavation {Common) m° 560.0 [
C10.2 Crusher Run Bedding m 500.0 Jm -
C10.3 Backdill with Gravel m’ 280.0 ! | -
C10.4 Log File, Dia, 150 mm, L=3.0 m m 460.0 = | - |
C10.5 Wel Stone Masonry (1:4) for revelment m’ 5000 -
C10.6 Cement Mortar Plastering m> 2,000.0| - -
C10.7 Concrete, Type C1 m’ 470.0| — j—
Cl10.8 Concrete Block 980mm x 980mm x 400mm nos. 320.0 H ] F
Ciog Reinforcing Steel Bar kg 31,7000 S—  —
€10.10 Formwork FW1 m 15600 E— ——
C10.11 Formwork FW2 m* 590.0 — | -
C10.12 Etastic Joint Filler, 10 mm thick m’ 130.0 S —
C10.13 Weep Hole, Dia. S0mm, including Filter Cloth nos. 4150 — j——
C10.14 Gabion Mairess o 120.0 j— -
C10.15 Gabion Cylinder e 62.0 o -
C10.17 Cobble Stone Filling m’ 19.0 - -
RIPARIAN STRUCTURES
Dl PREPARATION WORKS FOR REPARIAN STRUCTURES
D11 Coffering and Dewatering L.S. 1.0 w
D7 APPROACH STEPS, TYPE PD (26 places) | E——av—
D7.1 Excavation (Common) m 2,030.0 ——
D72 Backfill with Selected Soil o 110.0 [ ] —
D7.3 Log Pile, Dia. 150mm, L=3.0m m 1,140.0 ot e ML
D74 Concrete, Type C1 m 96.0 ——
D75 Concrete, Type D m 350.0 ——
D7.6 Reinforcing Steel Bar kg 3,830.0 ——
D77 Formwark FW1 me 1,470.0 —
D18 Crusher Run Bedding m’ 260,0 [— |
D79 Elastic Jaint Filler, 10 mm thick m* 92.0 —
D7.10 Gabion Matiress m 190.0 [—
D7.11 Gabjon Cylinder m 760.0 p—
D7.12 Cobble Stone Filling m 260.0 HI
MFC4
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MFC-4

15T YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS UNIT QUANTITY sjw|nfwli1l2}3l4]{s]6f{7]8[9]winfi 23l afs5] s g J1ofnl12[1]2]3
6 ) 7] B | 9| 10f11 |12 13|14 15|16 17 ) 18| 19{ 20 | 21 B3| 24| 25| 26 27 30 | 31( 32| 33| 34| 35( 36
E DRAINAGE CHANNEL AND OUTLET WORKS
El PREPARATION WORKS FOR DRAINAGE WORKS
El1.1 Coflering and Dewatering i L.S. 1.0 o "
El2 Clearing and Grubbing ' m? 4.650.0 = - =5 1= - - -
|
E8 DRAINAGE OUTLET SL13, BOX CULVERT = -
ES.1 Excavation (Common) m’ 930.0 ——
E8.2 Backfill with Sclected Soil m 85.0 ] -
ES.3 Crusher Run Bedding m’ 13.0 -
E8.4 Wet Stone Masonry (1:4) for Revelment m’ 20.0 e
E8.5 Cement Mortar Plastering m* 74.0 |
EB6 Concrete, Type Cl m’ 64.0 —
E8.7 Concrete, Type C2 m’ 4.0 | =
E3.8 Concrete, Type E m 18.0 q |
E8.9 Reinforcing Steel Bar kg 3,290.0 p—
ES.10 Formwark FW1 m* 180.0 I—
E8.11 Formwork FW2 m* 6.0 —
E9 DRAINAGE QUTLET SL14, CONNECTING WORKS
E9.1 Excavation {(Common) m’ 200 ot
E9.2 Backfi!) with Selected Soj) m 140.0 -y
E9.3 Concrele, Type Cl m’ S52.0 [—
E9.4 Concrete, Type E m" 14.0 q ] |
ES.5 Reinforcing Stecl Bar ke 2510.0 [—
E9.6 Formwork FW1 m> 84.0 p—
E2.7 Formwork FW2 m* 21.0 m—
E9.5 Demolition & Removal Gabion m 17.0 -
E9.9 Demolition & Removal Stone Masaar m 23.0 |
E10 DRAINAGE OUTLET SL16, BOX CULVERT
E10.1 Excavation (Common) m’> 360.0 -
E10.2 Backfill with Selected Soil m’ 1200 | -
E10.3 Crusher Run Bedding m’ 8.0 j—
E10.4 Wel Stone Masonry (1:4) for Reveiment m’ 8.0 -
E10.5 Cement Mortat Plasiering | m* 22.0 _
E10.6 Cancrele, Type CL m’ 3.0 Somp——
E10.7 Concrete, Type E m* 210 =
E10.8 Reinforcing Steel Bar ke 4,790.0 A—
E10.9 Formwark FW1 m* 230.0 e—
E10.10 Formwork FW2 m* 440 —
El1 DRAINAGE QUTLET SR10, BOX CULVERT ,
Ell.1 Excavation (Common) m" 1,060.0 M
E11.2 Backfill with Sclected Soil m" 220.0 I -
E11.3 Crusher Run Bedding m 14.0 J—
Ell4 Wet Stone Masonry (1:4) for Revetment m° 17.0 —
El1.5 Cement Mortar Plasiering m* 180 -
E1L6 Concrete, Type Cl m 180.0 —
E11.7 Concrete, Type C2 m’ 1.0 | -
E11.8 Concrete, Type B m’ 180.0 - |
E11.9 Reinforcing Steel Bar kg 7,980.0 M
E11,10 Formwork FW1 me 290.0 S——
E11.11 Formwark FW2 m* 60.0 -
El4 DRAINAGE OUTLET, PIPE CULVERT D=600 x 1 (6 places)
E14.1 Excavalion (Common) m’ 690.0 o
E14.2 Backfil] with Selecied Soil m’ 660.0 -
El4.3 Concrete, Type C1 m 79.0 —
El4.4 Concrete, Type B m’ 16.0 |
El14,5 Reinforcing Steel Bar kg 1,490.0 S——
E14.6 Formwork FW1 m? 210.0 SE—
E14.7 Farmwark FW2 m* 3.0 ——
E14.8 RC, Pipe D=600mm m 51.0 ——
|
MFC4
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) 15T YEAR'

ITEM NO. BQ-ITEMS UNIT QUANTITY [ 4 [ 5 {6 [ 7] B8} 9 2 (3] a(s 7 12 2

1| 2| 3| 4|51 6 23 25 | 26 33 a5

E1S DRAINAGE GUTLET, PIPE CULVERT D=800 x 1 (4 places)

E15.1 Excavation (Common) m’ 680.0
E15.2 Backfill with Sclected Soil m 640.0
E15.3 Concrete, Type Cl m’ 90.0
El5.4 Conerete, Type E m 16,0
E15.5 Reinforcing Stee) Bar kg 1,400.0
E15.6 Formwork FW1 m° 210,0
E15.7 Farmwork FW2 m® 20
E15.8 RC Pipe D=800mm m 40.0
E16 DRAINAGE OUTLET, PIPE CULVERT D=1000 x 1 (2 places)
E16.1 Excavation (Common) m 520.0
E16.2 Backfi}] with Selected Soil m’ 480.0
E16.3 Concrele, Type Cl m 64.0 E—
E16.4 Concrete, Type E m" 9.0
E16.5 Reinforcing Steel Bar ke 810.0 ——
E16.6 Formwork FW1 m* 1200 E—
E16.7 Formwork FW2 m® 6.0 ]
E16.8 RC Pipe, D=1000mm m 190 -
E18 DRAINAGE OUTLET, PIPE CULVERT D=1000 x 2 (1 place)
E18.1 Excavation (Common) m’ 490.0
E18.2 Backfill with Selected Soil m 450.0
E18.3 Concrete, Type C1 m” 410 PE—
E18.4 Concrete, Type E m 6.0
E18.5 Reinforcing Stecl Bar ke 690.0 T———
E18.6 Formwork FW1 m° 85.0 *
E18.7 Formwork FW2 m* 9.0 *
El15.8 RC Pipe, D=1000mm m 120 [
E20 DRAINAGE OUTLET, OFEN DITCH TYPE (3 places)
E20.1 Excavation (Common) m’ 68.0
E20.2 Backfill with Selected Soil m> 470
E20.3 Conerete, Type C1 m’ 11.0 I ———
E20.4 Concrete, Type B m 3.0
E20.5 Reinforcing Steel Bar kg 700.0 #
E20.6 Formwork FW1 m® 100.0 ————

E21 DRAINAGE DITCH CONNECTING TO DRAINAGE QUTLETS T
E21.1 Excavation (Common) m 1,670.0 f———
E21.2 Crusher Run Bedding m 1700 J—
E21.3 Wel Stone Masonry (1:4) for Revetment m’ 170.0 E—
E21.4 Cement Morlar Plastering m* 660.0
£21.5 Concrele, Type C2 m’ 1100 s—
E2l.6 Concrete, Type E m° 18.0 j— I l
E21.7 Formwork FW1 m? 300.0 —
E21.8 Reinforcing Steel Bar kg 3,500.0 lﬁ

]
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MFC- 4

1ST YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQITEMS UNIT | QUANTITY s 7 yJw|n]1z]112]3]a]s[6]7]s8foliojnuliz]1 3| 4] 5] 6178 ]9 ]w]ul1z]1]2]3
: 2 3 8§ 7 8 910 11]12]13] 14| 15]16] 17 18| 19 20] 21| 22 74 | 25 [ 26| 27 ) 28 | 29 | 30 | 31 ) 32 | 33 ] 34 | 35 | 36
OTHER WORK
Is ENVIRONMENTAL IMPROVEMENT WORKS FOR INSPECTION ROAD OF
WALKWAY ON FLOOD CHANNEL —
I5.1 Gravel Pavement, 200 mm thick m 330.0 #
52 Solid Sodding m 27500 ———
15.3 Boulder Pitching, (300mm - 500mm) m’ 2,750.0 ——
PLANTING ALONGSIDE INSPECTION ROAD —_—
15.4 Clearing and Grubbing m* 52,700.0
15.5 Palem Hijau free 3300 W
15.6 Fillisium tree 330.0 —
157 ‘Acatia Petandra tree 330.0 ———
15.8 Tanjung tree 330.0
DRINAGE SIDE DITCH —T—
159 Excavation (Common) m 8.300.0 I —
15.10 Backfill with Gravel m’ 1,710.0 P—
15.11 Wel Stone Masonry (1:4) for Revetment m 3,160.0 P ——
1512 Cement Mortar Plastering m- 19,800.0 ——
15.13 Sand Bedding m> 860.0 —————
DRAINAGE OUTLET |
15.14 Excavation (Common) m 470.0 pu—
15.15 Crusher Run Bedding m’ 340 p—
15,16 Concrete, Type-C2 m’ 950 ——
15.07 Formwork FW1 e 5100 —
15.18 Reinforcing Steel Bar kg 8,140.0 S——
15.19 Wet Stone Masanry (1:3) for Revetment m 180.0 ——
15.20 Cement Mortar Plastering m* 140.0 “
15.21 Backfill with Selecied Soil m 220.0 —
11
MFC4 ...
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MFC-.5§

. 1ST YEAR 2ZND YEAR JRD YEAR
ITEM NO. BQ-ITEMS UNIT | QUANTITY 7 g jwlnjn2{1[2(3]s)stef{7tstoefro|lnjn2jrl2(3ja4}s5le|718jo(w0lniiz{1|2|3
- 4 6 7 8 9 | 10|11 | 12| t3A)14] 15| 16 1718 1920212223 (2425|2627 |28 [29) 30| 31732 (33|34 ]235]36
GENERAL

Al MOBILIZATION AND DEMOBILIZATION L.S. 1.0
A2 ESTABLISHMENT L.S. 1.0
Al RELOCATION OF EXISTING FACILITIES P.S, 1.0
Ad GEOLOGICAL INVESTIGATION

Ad.l Hand Auger m 750

Ad2 Mechanical Boring m 1800

A4 Exploratory Excavation m 320.0

CHANNEL AND DIKE WORKS

Bl PREPARATION WORKS

Bl.1l Coffering and Dewatering L.S, 1.0 |

Bl.2 Clearing and Grubbing m* 152,900.0 N
B2 CHANNEL EXCAVATION

B2.1 Excavation (Floodway Channel) m 646,300.0 e " EE———= S ST S~ T——— ]
B3 EARTH DIKE WORKS

B3.1 Stripping of Top Soil m’ 42100 ]

B3.2 Embankment m’ 15,800.0 —

|
MFC5-
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MFC-5

1ST YEAR - 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS . UNIT | QUANTITY vfwlulnirJ2T3f4]sTe][7i8lolw|[nji 2] 3 s 6] 7] 8[9Jwoluli 23
61 7| 8| 9 10| 11(12) 13|14 1516 17 18| 19] 20| 21 23 | 24 26 | 27| 28 | 29 | 30 | 31 | 32 | 33 35 | 36
SLOPE AND RIVERBED PROTECTION WORKS
C1 PREFARATION WORKS
Cl.1 Coffering and Dewatering L.S. 1  vemewon oS ST Y TSN S S A |
c2 SODDING AND DIKE | eee—
C21 Salid Sodding m’ 18,400 I —
C2.2 Sprigging m* 16,800 S
‘ Lo
3 REVETMENT - WET STONE MASONRY TYPE ==
C3l Excavation (Common) n 48,500 S |
C32 Backfill with Selected Soil m’ 1,100 | I O e I I | i
3.3 Crusher Run Bedding m 28,500 R — (]
C34 Wel Stane Masonry (1:4) for Revetment m’ 19,100 | ————————
Cas Cement Mortar Plastering m* 76,300 W
(<X Conerete, Type C1 m’ 4,000 S ——
37 Reinforcing Steel Bar kg 247,500 A ——
18 Formwork FW1 m 25,500 (A —
39 Weep Hole, Dia. 50 mm nos, 14,200 S —————
C3.10 Elastic Joint Filler, 10 mm thick m* 5,960 A
C3.11 Gabion Mattress m 1,160 ——
c3.12 Gabion Cylinder m 100 -]
C3.13 Cobble Stome Filling mw 150 [h—rllil
C12 CHANNEL BED LINING FOR FLOODWAY Sre——
C12.1 Excavation (Common) m 4,900 J———
C12.2 Crusher Run Bedding m 3,430 ———
C123 Concrete, Type C2 m 1,550 p—
C12.4 Elastic Joint Filler, 10 mm thick m 370 : j———
Cl2.5 Weep Hole, Dia. SOmm NS, 2,460 —————
RIPARIN STRUCTURES
D1 PREFARATION WORKS FOR REPARIAN STRUCTURES
D11 Coffering and Dewatering L.S. 1 [
l
D3 GROUND SILL -
D3.1 Excavation (Common) m 65 j—
D3.2 Backfill with Selected Soll m 30 i -
D33 Log Piles, Dia. 150 mm, L=4.0m m 190 [ |
D34 Concrete, Type D m | —
D35 Concrete, Typs E m 5 -]
D3.6 Formwork FW1 m" 38 #
D3.7 Elastic Joint Filler, 10 mm thick m* 1 -
D3 MAINTENANCE STEPS, (3 places)
D3.1 Excavation {Common) mw 78 -
D8.2 Backfill with Sclected Soil m’ 18 | -
D8.3 Concrele, Type C2 m 37 pu—
D8.4 Formwork FW1 m* 100 —
D85 Crusher Run Bedding m 27 =
D8.6 Elastic Joint Filler, 10 mm thick m* 2 h
|
MFC5




MFC-5§

‘ 1ST YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS UNIT | QUANTITY 718 |sJwlnfr2fr1]{2)3]4]s5]6]7]8([9 [10[11{12 23| 4]s]e6]7]819j1o[n| 2 (3
: 3|5 |67 8|9 w234 [15[16]17][18[18]20]21 23 | 24| 25 | 26 | 27 | 28 | 29 ( 30 ) 31 | 32 | 33 35 | 36
DRAINAGE CHANNEL AND OUTLET WORKS
El PREPARATION WORKS FOR DRAINAGE WORKS
El.l Coffering and Dewatering L.S. 1 s
E1.2 Clearing and Grubbing m’ 2,970 ) | | ] = |
E12 DRAINAGE OUTLET (SF2), FALLING WORKS
E12.1 Excavation (Common) m’ 640 -
E12.2 Backfill with Selected Soil m 320 -
E12.3 Concrete, Type C1 m 160 ——
E124 Concrete, Type E m’ 15 |
E12.5 Reinforcing Steel Bar kg 7870 —
E12.6 Formwork FW1 m* 270 ——
E12.7 Formwork FW2 m 30 _—
E15 DRAINAGE OUTLET(SL25), PIPE CULVERT D=800x 1 (1 place)
E15.1 Excavation (Common) n’ 60 -
E15.2 Backfill with Selected Soil m S0 |
E15.3 Congcrete, Type C1 m 16 N
E15.4 Concrete, Type E m’ 3 | |
E15.5 Reinforcing Steel Bar kg 250 #
E15.6 Formwork FW1 m’ 33 —
E15.7 Formwork FW2 m® 5 -
E15.8 RC Pipe, D=800mm m ? ju
I
E19 DRAINAGE OUTLET(SF1,SF3,SF4), PIPE CULVERT D=1000 x 1, {3 places) . : '
E19.1 Excavation (Common) m’ 390 = — [
E19.2 Backfill with Selected Soil m’ 300 - o L
E19.3 Concrete, Type C1 m 77 I | S | E—
E19.4 Concrele, Type E m 11 | T |
E19.5 . Reinforcing Steel Bar ke S— — —
E19.6 Formwork FW1 m 170 A | AN | CES—
E19.7 Formwork FW2 m* 7 F _ F
E19.8 RC Pipe, D=1000mm m 21 = i =
E21 DRAINAGE DITCH CONNECTING TO DRAINAGE OUTLETS _
E21.1 Excavation (Commaon) m’ 160 -
E21.2 Backfill with Grave] m 20 [~
E21.3 Wel Stone Masonry (1:4) for Revelment m’ 20 onnp—
E214 Cement Morlar Plastering e 80 S—
E215 Concrete, Type C2 m 20 —
E21.6 Concrete, Type E m 4 - | |
E21.7 Formwork FW1 m* 50 ==
E23 DRAINAGE SIDE DITCH (WET MASONRY TYPE)
E23.1 Excavation (Common) m 1,560  —
E232 Sand Bedding m’ 150 |l
E23.3 Backfill with Selected Soil m 690 [
E234 Wet Stone Masonry (1:4) for Revetment m’ 520 —
E23.5 Cement Mortar Plastering m* 2,720 T—
E23.6 Crusher Run Bedding m’ 10 -
E23.7 Concrete, Type C2 m’ 20 —
E23.8 Reinforcing Steel Bar kg 1,810 )
E23.9 Formwork FW1 m’ 110 —
E23.10 Wet Stone Masorry (1:3) for Revetment m 40 ——
E24 DRAINAGE SIDE DITCH (CONCRETE U-TYPE) —
E24.1 Excavation (Common) m’ 5,990 —— ]
E24.2 Backfill with Selected Soil m 3,320 | —
E24.3 Cancrete, Type C2 m 1,520 E——
E24.4 Reinforcing Steel Bar kg 48,900 E—
E24.5 Formwork FW1 m' 10,100 EE——
E24.6 Crusher Run Bedding m’ 370
I I
MFC5
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MFC.§

2ND YEAR

. IST YEAR 3RD YEAR
ITEM NO. BQ-ITEMS UNIT | QUANTITY s 8] 9 w12l 1] 213(4]5]6]7]8[sjw|jujiz]fi1]2 4] s|6]718]ejwolujnzl1)2(3
2 5 6 7 B glw[m{12{wBd|4|s|16|17{18) | 20|2|2]23 25|26 (27|28 (29|30 [32]3]34]35] 3
OTHER WORKS
16 ENVIRONMENTAL IMPROVEMENT WORKS FOR INSPECTION ROAD OF ; . T
INSPECTION ROAD : |
16.1 Excavation (Common) m’ 4,040 [—
16.2 Gravel Pavement, 200 mm thick m’ 2,660 *
16.3 Maintenance marker Post nos. 46 j—
KABUPATEN ROAD (CLASS III)
16.4 Excavation (Common) m 590 J—
16.5 Sub-Base Course, (Class C) m’ 280 —
16.6 Base Course, (Class B) m” 190 —
16.7 Asphalt Treatment Base (A.T.B) ton 240 fm—
PLANTING ALONGSIDE INSPECTION ROAD
16.8 Excavation (Commor) m 1,150 f—
16.9 Sand Bedding m’ 230 ] =
16.10 Concrete, Type D m* 400 —
16.11 Formwork FW1 m* 3,910 #
16,12 Boulder Piiching, (200mm - 300mm) m* 4,600 -
16.13 Palem Hijau tree 120 h
16.14 Fillisium tree 120 ——
16,15 Acasia Petandra wee 120 jeame—
16.16 Tanjung tree 120 ——
16.17 Cemara Kipas lree 230 #
16,18 Cernara Lilin tree 230 p—
16.19 Soka iree 230 J—
16.20 Bougainvillea tree 230 ﬁ
FENCE |
16.21 Excavation (Common) m 560 -
1522 Backfill with Sclected Soil m’ 420 | -
16.23 Crusher Run Bedding m’ 58 -
16.24 Concrete, Type D m’ 8S —_——
16.25 Formwork FW1 m* 1,110 —
16.26 Galvanized Steel Fence, H=1.20m m 4,600 “
I
MFC5
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MFC - 6

15T YEAR 2ND YEAR IRD YEAR
ITEM NO. BQ-ITEMS UNIT| QUANTITY | 4 [ 5 | 6 | 7 {8 |9 |1w0j1uj12})1|2]|3|4]s536[7]8]9[w[1j12)1]|2|3]4+])5|6]|7|8]|9]10
: 1{2[3]4]s5]6 )7 )89 j10|mm]1213[14(25[t6]217}18} 1972021 )22 |23]|24]25]|26]27)28(29(30]31
GENERAL,

Al MOBILIZATION AND DEMOBILIZATION LS. 1.0
A2 ESTABLISHMENT L.S. 0.0
Al RELOCATION OF EXISTING FACILITIES LS. 1.0
Ad GEOLOGICAL INVESTIGATION

Ad.l Hand Auger m | 60.0

‘Ad2 Mechanical Boring m 240.0

Adl Exploratory Excavation m 200.0

CHANNEL AND DIKE WORKS

Bl PREPARATION WORKS

Bl.1 Clearing and Grubbing m* 63,200.0 | oo oo —
B2 CHANNEL EXCAVATION

B2.1 Excavation (Floodway Channel) m 290,200.0 e ——
B3 EARTH DIKE WORKS

Ba.1 Stripping of Top Soil m 2.270.0 -

B3.2 Embankment m’ 4,620.0 J—

||
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MFC- 6

. _ 1ST YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS . UNIT | QUANTITY o Jw|nnj1z2]1]2]3]a[s]6]78]o1a{ujizjrJz2]3 5] 6] 718 9 [w0]nl12] 123
' 6] 718 9 |01t 12] 13| 18]15(16| 17| 18] 19| 20( 21| 22| &3 | 24 36| 27 | 28 | 29 | 30 | 31 | 32| 33 | 34 | 35 | 36
SLOPE AND RIVERBED PROTECTION WORKS
Ct PREPARATION WORKS .
Cl.1 Coffering and Dewatering i L.S. 1.0 (S,
2 SODDING AND DIKE
Cc2.1 Sotid Sodding m* 3,360.0 ‘ ) j—
cz2 Sprigging m’ 2,320.0 o
3 REVETMENT - WET STONE MASONRY TYPE : ' e
il Excavation (Common) n 7,900.0 #
G2 Backfill with Selected Soil m 2200 [ -y
fock! Crusher Run Bodding m 4,930.0 A—— |
14 Wet Stone Masonry (1:4) for Revetment m’ 3,140.0 po—
35 Cement Mortar Plastering e 12,700.0 —
Ci.6 Concrete, Type C1 m 710.0 (——
k] Reinforcing Steel Bar ke 45.,400.0 p—
38 Formwork FW1 m’ 43500 —
Cie Weep Hole, Dia, 50 mm nos 2,490.0 *
C3.10 Elastic Joint Filler, 10 mm thick m* 1,050.0
Cl1 {EANING WALL FOR FLOODWAY(FW28+50m to FW34) —— —
Ci1.1 Excavation (Common) : m 39,500.0 A ———— | |
Cl12 Backiill with Selected Soi) m 4,670.0 [ e ————
Cl1.3 Backiill wilh Gravel m 10,300.0 O —
Cl1.4 Rubble Stone Bedding m 1,510.0 W
C11.5 Cancrete, Type E ) m’ 1,080.0 W
Cl1.6 Concrete, Type D ' m’ 29,800.0 S S
Cl11.7 Reinforcing Steel Bar ) kg 24,600.0 S s
CIL8 Formwork FW1 Sy m’ 16,700.0 e rvem eoereot e s P T RS eS8 T, e e oo o
Cl19 Formwork FW2 ‘ m’ 24,400.0 e e —
c11.10 Elastic Joint Filler, 10 mm thick . 1 e 1,420.0 R T ——— | |
C11.11 Weep Hole, Dia, 50 mm, including Filter Cloth nos, 4,380.0 e S
C11.12 Gravel Pavement, 200 mm thick m 390.0 %]l
CI2 CHANNEL BED LINING FOR FLOODWAY —
Cl12.1 Excavation (Common) m 3,530.0] —
Cl2.2 Crusher Run Bedding m 2,390.0 F—
Ci23 Concrete, Type C2 m 1,130.0 I—
Cl24 Elastic Joint Filler, 10 mm thick m* 200.0 A—
C12.5 Weep Hole, Dia. 50 mm 105, 1,310.0 —
RIPARIAN STRUCTURES
DB MAINTENANCE STEPS, TYPE A (1 place)
D8.1 Excavation (Common) w 34.0 e
DR.2 Backfill with Selecled Soil m 8.0 |
D8.3 Concrete, Type C2 m 16.0 .
D8.4 Formwork FW1 m 45.0 J—
D8.5 Crusher Run Bedding m’ 12.0 | o]
D8.6 Elastic Joint Filler, 10 mm thick m* 1.0 '_
MFCé6




MFC-6

B 18T YEAR ZND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS . UNIT | QUANTITY | 4 5 6 7 8 9 11011 ]12]) 1 2 3 4 5 6 7 8 9 (10 ( 11| 12( 1 2 3 4 5 6 7 8 9 (w}ji1j12{1 2 3
l 1 2 3 4 516 7 8 9 |30} 11| 12|13 |14 1516|1718 | 19 ] 20| 21 | 22 23| 24[25({ 26|27 [28 (29[ 30 (31 ] 323334 35] 36
IE DRAINAGE CHANNEL AND OUTLET WORKS
El PREPARATION WORKS FOR DRAINAGE WORKS A
El.l Coffering and Dewatering L.S. 1.0 e S —
E12 Clearing and Grubbing m’ 1,170.0 - - -
E13 DRAINAGE OUTLET( SF5), BOX CULVERT(BATUAN RIVER)
E13.1 Excavation {(Common) m’ 2,070.0 oo
E13.2 Backfil) with Selected Soil m° 550.0 -
E133 Concrete, Type C1 m 2100 S ———
E13.4 Concrete, Type C2 m’ 140.0 —
E13.5 Concrete, Type E m> 120.0 -
E13.6 Reinforcing Steel Bar ke 8,720.0 —
E13.7 Formwork FW1 m’ 430.0 ——
E13.8 Formwork FW2 m* 70.0
E19 DRAINAGE QUTLET(SFS), PIPE CULVERT D=1000 x 1, (1 places)
E19.1 Excavation (Common) m’ 130.0 -
E19.2 Backfill with Selected Soil m 100.0] -
E19.3 Concrete, Type C1 m° 26.0 E——
E19.4 Concrete, Type E m 4.0 ool
EI5.5 Reinforcing Steel Bar kg 370.0 S——
E19.6 Formwork FW1 m’ 5.0 P—
E19.7 Formwork FW2 m* 1.0 —
E19.8 RC Pipe, D=1000mm m 7.0 —
E21 DRAINAGE DITCH CONNECTING TO DRAINAGE OUTLETS [
E21.] Excavation (Common) m’ 1,000.0 oo
E21.2 Crusher Run Bedding m 95.0 j—
E21.3 Wel Stone Masonry (1:4) for Revetment m 95.0 a—
E21.4 Cement Mortar Plastering m* 370.0 “
E21.5 Concrete, Type C2 m’ 920 —
E21.6 Concrele, Type E m’ 13.0 - |
E21.7 Formwork FW1 m? 210.0
E21.8 Reinforcing Steel Bar kg 2,300.0
E23 DRAINAGE SIDE DITCH (WET MASONRY TYPE)
E23.1 Excavation (Common) m’ 760.0 =
E23.2 Backfill with Gravel m 3300
E233 Wet Stone Masonry (1:4) for Revetment m 250.0 [E—
E23.4 Cement Mortar Plastering m* 1,320.0 p—
E23.5 Sand Bedding m 730 h—
E23.6 Crusher Run Bedding m 4.0 . |
£23.7 Concrele, Type C2 m 11.0 S—
E23.8 Rclnforcing Steel Bar kg 900.0 #
E33.9 Formwork FW1 m $7.0 —
E23.10 Wect Stone Masonry (1:3) for Revetment m 20.0 —
E24 DRAINAGE SIDE DITCH (CONCRETE U-TYPE) .
Era.1 Excavation (Common) e 3,500.0 p—
E24.2 Backfill with Selected Soil m 1,610.0 I
E24.3 Concrete, Type C2 ™ 730.0 ——
E24.4 Reinforcing Steel Bar kg 23,700.0 S—
E24.5 Formwork FW1 m’ 4,910.0 S—
E24.6 Crusher Run Bedding m’ 180.0 H
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15T YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS : UNIT | QUANTITY 5 g | 10 1 81910 2 10 ] 11 ] 12 2] 3
2 6 | 7 10 17118 ) 191 20 23 31| 32 | 33 35 | 36
OTHER WORKS
16 ENVIRONMENTAL IMPROVEMENT WORKS FOR INSPECTION ROAD OF T
INSPECTION ROAD |
16.1 Excavation (Common) m’ 1,070.0 p—
16.2 Gravel Pavement, 200 mm thick m 1,280.0 ——
16.3 Maintenance Marker Post nos. 24.0 oo
KABUPATEN ROAD (CLASS IIf)
16.4 Excavation (Common) m° 1,820.0 J—
16.5 Sub-Base Course (Class C) m 870.0 fm—
16.6 Base Course, (Class B) m’ 580.0 —
167 Asphalt Treatment Base (A.T.B) ton 7500 v—
PLANTING ALONGSIDE INSPECTION ROAD !
16.8 Excavation (Common) m’ 560.0 p—
16.9 Concrete, Type D m’ 190.0 | S—
16.10 Sand Bedding m 110.0 I
1611 Formwork FW1 e 1,900.0 —
16.12 Boulder Pitching, (200mum - 300mm) m 1,020.0 |
16.13 Palem Hijau tree $6.0 —
16.14 Fillisium tree $6.0 —
16,15 Acasia Petandra tree 56.0 —
16.16 Tanjung tree 56.0] Wam—
16.17 Cemara Kipas tree 110.0 [—
16.18 Cemara Lilin tree 110.0 [—
16.19 Soka wree 110.0 j——
16.20 Bougainviliea tree 110.0 ja—
FENCE i
16.21 Excavation (Common) m 270.0 o
16.22 Backfill with Selected Soil m 200.0 | [ |
16.23 Crusher Run Bedding e 280 f—
16.24 Concrete, Type D m’ 410 *
16.25 Formwork FW1 I~ 540.0 o—
16.26 Galvanized Steel Fence, H=1,20m m 2,230.0
110 APPROACH ROAD FOR MAINTENANCE -
110.1 Excavation (Common) m’ 2,530.0 - |
1102 Base Course, (Class A) m 530 —
1103 Sub-Base Course, (Class C) m 79.0 rrerere
110.4 Asphalt Treatmant Base (A.T.B) ton 76.0 —
110.5 Entrance Gate nos. 1.0} H
| | ]
MFC6
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MFC-7

2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS UNIT | QUANTITY 9 (10|11 2 4 10 1 11
' 17 | 18 | 19 | 20 23 31 | 32
GENERAL
Al MOBILIZATION AND DEMOBILIZATION L.S. 1.0
A2 ESTABLISHMENT L.S. 1.0
A3 RELOCATION OF EXISTING FACILITIES LS. 1.0
Ad GEOLOGICAL INVESTIGATION
A4l Hand Auger m 100.0
Ad2 Mechanical Boring m 250.0
Adl Exploratory Excavation m’ 800.0
CHANNEL AND DIKE WORKS
Bl PREPARATION WORKS
Bl.1 Clearing and Grubbing m’ 143,700.0 | —————————
B2 CHANNEL EXCAVATION
B2.1 Excavation (River Channel) m 13,000.0
B2.2 Excavation (Common) m’ 40,500.0
B2.3 Excavation (Floodway Channel) m 137,000.0
B3 EARTH DIKE WORKS
B3.1 Suipping of Top Soil n’ 24,800.0)
B3.2 Embankment * m’ 267,700.0
B3.3 Base Course, (Class A) m’ 61.0
Bl.4 Sub-Base Course, (Class C) m’ 91,0
B35 Asphall Treatment Base (A.T.B) fon 87.0




MFC-17

1ST YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQITEMS UNIT | QUANTITY 6 9 Jto] 1 ]12] 1] 2] 3| 4] 56 789 10[1wjt2[1 3| 4] 5] 6] 718 9]t ]12]1]2][3
3 61 7] 8] 9 10|11 ]12) 1314|1516 17| 18| 19| 20( 21| 22 78 | 25 | 26 | 27 ) 28| 29 | 30 | 31 | 32 | 33 | 34 { 35 | 36
SLOPE AND RIVERBED PROTECTION WORKS
C1 PREPARATION WORKS
C1.1 Coffering and Dewalering L.S, 1.0
2 SODDING AND DIKE .
Cc2.1 Solid Sodding m* 12,500.0] -
2.2 Check Sodding for Retarding Channel and Diversion Weirs m* 19,2000 ] |
i) REVETMENT - WET STONE MASONRY TYPE ——
C3.1 Excavation (Common) m’ 14,700.0 *
32 Back(ill with Selected Soil m 550.0 ()
33 Crusher Run Bedding m’ 5,900.0 * I
C34 Wet Stone Masonry (1:4) for Revetment m’ 5,120.0 : |—
Cl.5 Cement Mortar Plastering me 17,500.0 —
6 Concrete, Type C1 m 960.0 —
.7 Reinforcing Stee] Bar kg 56,800.0 —
foc¥ Formwork FW1 m’ 5.040.0 E——
&9 Tog Pile, Dia, 150 mm L=2.0m m 1,710.0 —
C€3.10 Elastic Joint Filer, 10 mm thick m" 770.0 ——
C3.11 Gablon Cylinder m 90.0
a2 Cobble Stone Filling m 20,0 [
Ca GABION TYPE FOOT PROTECTION Cr ]
C4.1 Cobble Stone Filling m’ 1,280.0
Ca2 Gabion Mattress m 2,640,0 ——
Cil LEANING WALL FOR FLOODWAY (FW34 to FW38+76) e —— ]
Ci1.1 Excavation (Common) m 27,900.0  ememros veveoetos oPvTYS evmRTOS o R SSTEOP PP
Cl12 Backfill with Selecied Soil m’ 3,860.0 S ———
Clia Backfill with Gravel m 7,130.0| P —————
Cit.d Rubble Stone Bedding m’ 1,090.0 | 1 1
Cil5 Concrete, Type E m’ 780.0 S ———————
Cl11.6 Concrete, Type D m’ 22,6000 W
Cii7 Reinforcing Steel Bar ke 19,500.0 S
C11.8 Formwork FW1 m’ 14,2000 . : ,
Cilg Formwork FW2 o’ 15,500.0 [ ——————————
C11.10 Elastic Joint Filler, 10 mm thick m £80.0 o eorero oSS TSR oY TP evRTE FEPTPE PR SETOSY T
C11.11 Weep Hole, Dia. 50 mm, including Filter Cloth nos. 3,000.0 e
C11.12 Gravel Pavement, 200 mm thick m’ 320.0 e oo oo eSO SRS TR PO TR
Ci2 CHANNEL BED LINING FOR FLOODWAY [
Cl2.1 Excavation (Common) m’ 2,020.0 *
C122 Crusher Run Bedding m’ 1,280.0 i
€123 Concrete, Type C2 m’ 2,660.0
C12.4 Elastic Joint Filler, 10 mm thick m 110.0 IP—:-'}

MFC7
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15T YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS UNIT |QUANTITY {1011 {121 2 3 4 5 6 7 8 9 |10 11712 2 3 4 5 6 7 8 10 { 11| 12 2 3
6 7 8 9101|1213 14|15] 16|17 18] 19| 20 21 23] 241 25| 26| 2728 29 Al[32(3 351 36
RIPARIN STRUCTURES
D9 APPROACH STEPS, TYPE DA (6 places)
D9.1 Excavation (Common) m’ 260.0 -
D92 Backfil} with Selected Soil m 11.0 I
D9.3 Log Pile, Dia. 150mm, L=2.0m m 36.0 -
D9.4 Conarete, Type C2 m 45.0 | e
D9.5 Concrete, Type D m’ 59.0 - |
DY.6 Reinforcing Steel Bar ke 2.440.0 —
D9.7 Formwork FW1 e 330.0 —
DO.8 Crusher Run Bedding m 530 -
D99 Efastic Joini Filler, 10 mm thick e 39.0 [
D9.10 Gabion Maliress m’ 50.0 -
DY.11 Cobble Stone Fitling m’ 9.0
D10 APPROACH STEPS, TYPE DB (10 places)
D10.1 Excavation (Common) m’ 68.0 -
D10.2 Backfill with Selected Soil m 30.0
D10.3 Concrete, Type C2 m 26.0 ——
D10.4 Formwork FW1 m* 100.0 *
D10.5 Crusher Run Bedding m 26.0 |
D10.6 Elastic Joint Filler, 10mm thick m" 25.0
DRAINAGE CHANNEL AND QUTLET WORKS FOR FLOODWAY
El PREPARATION WORKS FOR DRAINAGE WORKS
El.1 Coflering and Dewatering : L.S. 1.0 A
E1.2 Clearing and Grubbing m* 560.0 p— = - =
E19 DRAINAGE OUTLET(SF7), PIPE CULVERT D=1000 x 1, (1 place)
E19.1 Excavation (Common) m 130.0 p—
E19.2 Backfill with Selected Soil n’ 100.0 -
E19.3 Concrete, Type C1 m 26.0 D ves rerressresmemsrer ]
E19.4 Concrete, Type E m’ 4.0 - | |
E19.5 Reinforcing Steel Bar ke 370.0 P———
E19.6 Formwork FW1 m’ 8.0 ——
E19.7 Formwork FW2 m 1.0 —
E19.8 RC Pipe, D=1000mm m 70 —
E21 DRAINAGE DITCH CONNECTING TO DRAINAGE OUTLETS
E21.1 Excavation (Common) m’ 20.0 =
E21.2 Crusher Run Bedding n’ 3.0} =
E21.3 Wet Stone Masonry {1:4) for Revetment m 3.0] -
E21.4 Cement Mortar Plastering m 12.9] -
E21.5 Concrete, Type C2 m° 30 M
E21.6 Concrete, Type E m 1.0 |
E21.7 Formwork FW1 me 10.0 fam—
23 DRAINAGE SIDE DITCH (WET MASONRY TYPE) T
E23.1 Excavation (Common) m 360.0 - |
E23.2 Backfill with Gravel m 160.0 ———
E23.3 Wet Stone Masonry {1:4) for Revetment m’ 120.0 S——
E234 Cement Mortar Plaslcrlng m* 620.0 #
E23.5 Sand Bedding m 350 - |
E23.6 Crasher Run Bedding m’ 2.0 *
E23.7 Concrele, Type C2 m 50 ——
E23.8 Reinforsing Steol Bar kg 450,0 ——
E239 Fornwork FW | m’ 290 ——
E23.10 Wet Stone Masonry (1:3) for Revetment n’ 10,0 J—
E24 DRAINAGE SIDE DITCH (CONCRETE U-TYPE) —
E24.1 Excavation (Common) m’ 1,370.0 ﬁ ]
E24.2 Backfill with Selected Soil m 760.0 [
F24.3 Conerete Type C2 m’ 350.0] —
E24.4 Reinforcing Steel Bar kg 19,900.0 —
E24.5 Formwork FW1 m* 2,320.0 S—
E24.6 Crusher Run Bedding m 85.0 | o |
Pt
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MFC-7

1SF YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS' UNIT | QUANTITY g8 9w nn|12{t{z2l3fals{el 7181y l10]11]12 2 3| a4]s]e6J7{8[9]wo]nln 213
51 6] 7] 8] 9(10]11]j12[13/14]1s5{1617[18]19[20]21 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 [ 33 35 { 36
DIVERSION WEIRS
Gl PREPARATION WORKS FOR DIVERSION WEIRS
Gl1.1 Clcaring and Grubbing m* 4,150.0 [ |
Gl1.2 Coffering and Dewatering L.S. 1.0 e e eoreore reoeene:coovore FASTHS FEPSSSSE PRSPV VPSP TP PR Ao PR PRSP RS SRS oot v e
|
G2 DELI RIVER WEIR : .
EARTH WORKS |
G2.1 Excavation (Common) m 15,000.0 pa—
G2.2 Backfill with Selecied Soil m 3,800.0 ] — p—
G2.3 Backfill with Impervious Soil m 2500 —
CONCRETE WORKS [ ]
G2.4 Concrete, Type C1 m 5,810.0 ——————
G2.5 Concrete, Type D for Leaning Wall m’ 810.0 ] j—
G2.6 Concrete, Type E m’ 60.0 - | [
G2.7 Reinforcing Stec] Bar kg 64,200,0 S ———
G2.8 Formwork FW1 m’ 2,100.0 —————
G2.9 Formwork FW2 m’ 3,400.0 [ ——
G210 Water Stop, 30 cm wide m 150.0 |
G2.11 Dowel Bars, Dia.19mm, 1.0 m long kg 750.0 —
G2.12 Elastic Joint Filler, 10 mm thick m* 140.0 — |
G2.13 Surface Caulking m 85.0 =]
DRAIN WORKS
G2.14 Conerele Drinage Ditch (U- 300mm x 300mm) with Gravel Foundation m 69.0
G2.15 Backfill with Gravel m’ 650.0 —
G2.16 Valve, L=Tm nos, 2.0
G2.17 Weep Hole, Dia. 50 mm, including Filter Cloth, L=1.5m nos. 180.0 —
RIVER BED PROTECTION WORKS {
G2.18 Concrete Block, 980mnt x 980mm X 400mm pos. 470.0| (———
G2.19 Concrete Block, Crib Type, 1=400 mm nos. 150.0 p————
G2.20 Cobble Stone Filling for Crib type Concrete Block m 100.0 —
G2.21 Crusher Run Bedding m 90.0 . -
MISCELLANEQUS WORKS
G2.22 Handrail, Galvanized Steel Pipe kg 700.0 |——
G2.23 Gablion Maitress m 87.0
G3 FLOODWAY WEIR , ——
EARTH WORKS | t ] 1
G3.1 Excavation (Common) m 27,000.0 [— P ——
G2 Backfill with Sclected Soil m 4,500,0 | ——
G33 Hackfill with Impervious Soil m 90,0 |
G3.4 Foundation Improvement with Cement mw 1,700.0 JE——
CONCRETE WORKS
G3.5 Conerete, Type Cl n 3,360.0 PR —
Gl.6 Concrete, Type D for Leaning Wall m’ 880.0 m
G3.7 Concrete, Type E m’ 54,0 jum o]
G3.8 Relnforcing Steel Bar ke 40,800.0 —
G39 Formwork FW1 me 10200 ——
63.10 Formwork FW2 m’ 32700 | |—
G3i.11 Water Stop, 30 cm wide m 140.0 j— | 1 |
G3.12 Dowel Bars, Diz.19mm, 1.0 m long kg 780.0 I——
G3.13 Elastic Joint Filler, 10 mm thick i 160.0 [ |
G3.14 Surface Caulking m £3.0 -
DRAIN WORKS
G115 Concrete Drainage Ditch (U- 300mm x 300mm) with Gravel Foundation m 140.0 [E——
G3.16 Backfill with Gravel m 450.0 J—
G3.17 Valve nos. 20 ﬂ
G3.18 Weep Hole, Dia. 50 mm, including Filter Cloth, L=1.5m nos. 130.0
RIVER BED PROTECTION WORKS |
G3.19 Concrete Block, 980mm x 980mm x 400mm nos. 600.0 I———
G3.20 Concrele Block, Crib Type, 1=400 man nas. 1100 i ——
G321 Cobble Stone Filling for Crib type Concrete Block m’ 70.0 e
G3.22 Crusher Run Bedding [ 100.0 -
MISCELLANEOUS WORKS
G3.23 Handrail, Galvanized Steel Pipe kg 2,300.0] j———
G3.24 Galvanized Steel Ladder ke 130.0 e |
G3.25 Water Leve) Staff Gauge, Type A L.S. 1.0 [l
!
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MFC-7

1ST YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS UNT| QuanTiTY [ 4 [ s J 61 7 8 o jej 2] 1] z2]3]als]6]7(s8{olwnjizfr1[2]3s4[s[el7[8]9]10]10 2
T 2 31435161 7181 91101112} 13|14]15]16]| 17| 18] 19| 20| 21| 22|23 | 24 25 (26| 27 (28|29 | 30{ 31| 32 35
OTHER WORKS
16 ENVIRONMENTAL IMPROVEMENT WORKS FOR INSPECTION ROAD OF :
INSPECTION ROAD - |
16.1 Excavation (Common) m 1,070.0 -
162 Gravel Pavement, 200 mm thick m 1,340.0 -
16.3 Malntenance Market Post nos. 11.0
PLANTING ALONGSIDE INSPECTION ROAD
16.4 Excavation (Common) ' m 260.0 -
16.5 Concrete, Type D m 91.0 [ m—
166 Sand ledding m $3.0 - |
16.7 Formwork FW1 m* 200.0 *
16.8 Palem Hijau ‘ tree 26.0 —
16.9 Fillisiom tree 26.0] po—
16.10 ‘Acasia Petandra tree 6.0 p—
i6.11 Tanjung tree 26,0 o
16.12 Cermara Kipas tree 53.0 j—
16.13 Cemara Lilin wee | 53.0 m—
16.14 Soka tree 530 J——
16.15 Bougainviliea e 530 ———
FENCE T
16.16 Excavation (Common) m 130.0 J——
16.07 " Backfill with Selecied Soil o 100.0 f—
16.18 Crusher Run Bedding m 13.0 S—
16,19 Concrete, Type D m 20.0 ——
16.20 Formwork FW1 m 2500 np—
16.21 Galvanized Steel Fence, H=1.20m m 1,060.0 ﬁ
16.22 Steel Gate (2 places) L.S. 1.0 oy
17 ENVIRONMENTAL IMPROVEMENT WORKS FOR RETARDING CHANNEL ,
PREPARATION WORK |
17.1 Clearing and Grubbing m* 550.0 H
WALKWAY : [ ..
17.2 Excavation (Common) m" 1,640.0 _
7.3 Gravel Pavement, 200 mm (hick for Walkway o 1,540.0 * —
APPROACH ROAD TO RETARDING CHANNEL (CLASS I11) |
7.4 Strippiog of Top Soil m 660 -
17.5 Excavation (Common) m’ 260.0 e
7.6 Embankment m’ 130.0 oo
1.7 Sub-Base Course, (Class C) e 400 -
1.8 Base Course, (Class B) m 3610 -
17.9 Asphalt Treatment Base (A.T.B) ton 13.0 =
DRAINAGE SIDE DITCH (WET MASONRY TYPE) AND OUTLET
17.10 Excavation {Comman} m 8800 ———
17.11 Backiill with Selected Soil m 290.0 | -
17.12 Crusher Run Bedding m 9.0 e )
17.13 Wet Stone Masanry (1:4) for Revetment oy 4200 J—
17.14 Wet Stone Masonry (1:3) for Revetment m" 25.0 J—
17.15 Cement Mortar Plastering m 1,640.0 | |
17.16 Concrete, Type C2 m 20 -
17.17 Reinforcing Steel Bar kg 3300 o]
17.18 Formwork FW1 m* 30.0 ———
BOULDER PITCHING FOR SLOPE BETWEEN ZONE A AND B |
17.19 Excavation (Comtmon) m’ 3500 —
17.20 Boulder Pitching, (300mm - 500mm) m 1,730.0 ——
1721 Backfill with Selected Soil w 170.0 e
FENCE
17.22 Excavation (Common} m 86.0
17.23 Backfill with Sclected Soil m’ 44.0 | -
17.24 Crusher Run Bedding m 17.0 =
17.25 Congrete, Type D m 25.0 -
17.26 Galvanized Steel Fence, H=120m m 1,370.0 -
PLANTING ALONGSIDE WALKWAY ON ZONE-D |
.27 Excavation (Common) m 3100 -
17.28 Backfill with Selected Soil m 140.0 S——
1729 Solid Sodding m? 2,500.0 !
17.30 Sand Bedding m’ 630 j
17.31 Concrete, Type D m 110.0 _—
17.32 Formwork, FW1 e 1,040.0 i

2
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) IST YEAR 2ND YEAR 3RD YEAR
ITEM NO. BQ-ITEMS UNIT | QUANTITY 4 S 6 7 g 9 104 11| 12 1 2 3 4 5 6 7 8 9 10111 ] 12 1 2 3 4 5 6 7 8 9 10 12
1 21 3] 415161 71819 (1wj11l12]13]14115)16 (17 (18] 19{20]2]22[23})24)j25/[26(2728| 29} 30,31 33
17.33 Palem Hijau tree 320 B e
17.34 Fillisium tree 32.0 -
17.35 Acasia Petandra tree 320 _
17.36 Tanjung ‘ free 2.0 p
MISCELLANEQUS
17.37 Information Board nos. 3.0
17.38 Water Level Stafl Gaugle nos, 2.0
1739 Roofed Bench nos. : 4.0
17.40 Entrance Gate nos, 2.0
3 -66
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ANNEX



Riverbed Protection of Groundsill

{1} General

)

In general, riverbed protection works are provided not only on the riverbed downstream of
a groundsill but also the upstream. The uﬁstream riverbed protection works have the
functions of preventing local scouring which is anticipated in the immediate upstream of
groundsill and of preventing collapse of the main body of groundsill and the side walls at
both sides of it,

Presenting the results of a hydraulic model test on groundsill, this paper explains why

riverbed protection works are necessary in the riverbed upstream of groundsill,

Model Test ‘
This paper is prepared based on the mode!l test results of "The Survey and Study on

Groundsill" conducted by the Institute of Construction, Ministry of Construction, Japan.

Model

The following conditions were applied to the groundsill model:

Case of Model Test Rapid Flow Channel | Slow Flow Channel
Scale of Model
Riverbed Condition Movable Bed Movable Bed
Head of Groundsill 4.0 cm (2 m) 4.0 cm (2 m)
Length of Apron 20 cm (10 m) 20 cm (10 m)
Riverbed Protection
- Upstream 17cm 20 cm (10 m)
.= Downstream 34 cm 30 cm (15 m)
Channel Bed Slope 1/200 1/2,000
Riverbed Protection Riverbed Protection
(Upstream) Apron . {Downstream)
T
i_LlllIIllllllllll.l.] TR



Model Test Cases

Model testing was performed on the following two cases:

Site Wall

NN

%

Riverbed Protecti
(Upstream)

7

727

7.

R

7%

ST

erbed Protection
(Downstream)

Foot Protection

— -
Apron

PLAN OF GROUNDSILL

oY) 2
Case Rapid Flow Channel | Slow Flow Channel
Discharge per Unit Width | 10.0 m’/s 6.0m’/s

{3) Test Results

The major outputs of the model test are summarized below.

Rapid Flow Channel

(a) Flow Regime

A supercritical flow arises in the area from the top of the groundsill to the middle of

the riverbed protection. Besides, a flow towards the center of the channel occurs and
eddy flow is observed along the channel bank. After flowing over the groundsill, the

flow is rectified as the straight smooth flow in the downstream. The flow regime is

shown in Fig. 1.
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Fig1 FLOW REGIME (FLOW VELOCITY) tooo®



(b) Riverbed Variation
As Figs, 2 and 3 show, both upstream and downstream riverbeds become lower and

rather flat. Local scouring arises in the immediate downstream of apron and along

the side walls.
-3 -2
-3
-4 /
- - p— - IY‘ » - S—— L— l'l
J: 15 SR —=—— S HEFE
M EEM Y ol ° H P
R s et I
of FEY ~==-""" [ 15 PN~
23§ B A | d——
5 o e O _Efl k¥
e, BB et ﬁ;; P L
S Tk U (| ] (3] 37— dnl . azts d - + = . B L T x
I - _
n Y T
-:5’/-4 | s 0 -3 4 5
-2
Fig.2 RIVERBED CONTOUR LINE
30 REGEND
WATER LEVEL | e——e
AVERAGE RIVERBED | —no
LOWEST RIVERBED | ——-—
INITIAL RIVERBED | wvoee.
20+
104

o
[+ =
00 4
s
o
-t
nN
-
E
-
e ]

18 20

Fig.3 RIVERBED PROFILE

Slow Flow Channel

(a) Flow Regime
The flow regime such as flow direction, velocity and water depth is almost the same
between the upstream and the downstream of ground sill as shown in Fig. 4, and
hydraulic jump occurs at the apron. In the downstream, water flow is observed on

the flood channel.
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(b) Riverbed Variation
Figs. 5 and 6 show the contour lines of the riverbed and the riverbed profile,
respectively. In the upstream of groundsill the riverbed becomes lower at almost the
same rate, and degradation is about 1.7 cm (0.85 m) on average. On the other hand,
the average riverbed downstream of the apron becomes higher due to sediment

deposition. Further, local scouring is observed near the side walls in the immediate

downstream of the groundsill.'
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(4) Consideration

Riverbed degradation in the upstream of groundsill was confirmed through the hydraulic

model test,

Furthermore, degradation is more predominant in the upstream than the

downstream in the case of the slow flow channel, and the riverbed degradation may cause

serious local scouring around the groundsill and collapse of the structures. To maintain

the structural stability of both groundsill and side walls, upstream riverbed protection

works is essential.



Stability of Rubber Dam
(1) Damage on Rubber Dam

Among the rubber dams installed on the Kali Brantas River, the Jatimlerek
Intake Weir (1.85m x 150m, 6 spans) was reported to have sustained damage to
its rubber body. This rubber dam was completely deflated and lain flat on the
ground in more than 9 months a year, and the rubber body was damaged during

that period. The damage and causes are described as follows:

(a) When deflated, the rubber dam lies flat on the ground forming a swell of
rubber bag at the tip (refer to Fig. 1). Since the riverbed at the rubber dam
site is formed of gravel material with cobblestones, such materials roled
continuously on the rubber bag surface bumping the swell, resulting in

damage due to abrasion.

Bag (inflation)

i<

Bag (deflation)

Fig.1 Cross Section of Rubber Dam Body

(b) A lift arose at the tip of the rubber bag due to the difference of flow

| velocity on the surface of the upper and lower faces. This lift induced

shaking and the shake continued for a long time causing abrasion of the
rubber body.

(c) Besides the causes mentioned above, the insufficient corrosion allowance

was pointed out as one of the causes of damage.



In general the stability of rubber dam and durability of material is studied
focusing on the inflated condition. This is because a rubber dam is subject to
more critical external forces in inflated condition than in deflated one and
because a rubber dam is normally operated to be inflated for water use. In this
context, the damage to the rubber dam mentioned above was an unforeseen and

significant case.
(2) Considerations on Rubber Dam Body of Bandar Sidoras Intake Weir

Shape and Dimensions of Rubber Dam Body

The cross sectional form of the rubber body is shown below.

Fin

] <

Bag (inflation) Bag (deflation)

Fig.2 Rubber Dam Cross Sections of Bandar Sidoras Weir

The dimensions of rubber dam are as follows:

Full height of dam (H) ' 3.14m

Length of dam at riverbed position 13.0m

Design depth of overflow water (h) 0.81m

Design water depth upstream . 395m

Means of rubber bag inflation by air

Air pressure inside the rubber bag about 4.0 mAg
Thickness of rubber bag 15.8 mm

Rubber bag surface With a water fin (deflector)
Frequency of deflation 10 times a year




(3) Considerations for Stability
Abrasion

When deflated, the rubber bag lies flat on the ground without forming a swell at
the tip. Therefore, riverbed materials or rolling stuff can shift smoothly without
bumping the rubber bag surface in the horizontal direction. At the rubber dam
site, however, rolling stones or other harmful materials are not foreseen on the
riverbed (mainly silty fine sand). Furthermore, this rubber dam will stay inflated
in normal time (deflated 10 times a year before flooding) under the operation
rule. For all these reasons, the abrasion of rubber bag does not become a serious

problem.

Shake/Vibration of Rubber Body

As shown in Fig. 2, the rubber body has a long fin shooting water at a distance.
This fin reduces the vibration caused by water flow, when the rubber body stays
inflated. After the rubber bag is deflated, it is lain completely flat on the
concrete riverbed, preventing uplift in the rubber bag at the tip. As the result, the
vibration of rubber body will not take place. Even if vibration occurs, it will be a

slight and has little influence on the rubber body.

Thickness of Rubber Bag

According to the survey on existing rubber dams concerning the relationship
between height of rubber body and thickness of rubber bag, rubber dams with a
height of about 3.2 m, in general, have the thickness of 12 mm to 15 mm. For
the Bandar Sidoras Intake Weir, the thickness of 15.8 mm is applied to the

rubber bag to ensure durability and stability under any condition.
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