FEEE STEDY DN ENTEGK P D AU EF S GO N DL PR T
EAFAE AT ENT W O LN BRI vy
Final Report

ANNEX 21.1.3






Material Anexo A21.1.3 - UNIT COST (METER) OF LINEAR WORKS

Table 01 — Unit Prices of Services
Table 02 — Market Prices of Material
Table 03 — Summary of Costs of Force Mains
Table 04 — Cost of Meter of Force Mains — D = 200 mm
Table 05 — Cost of Meter of Force Mains — D = 250 mm
Table 06 — Cost of Meter of Force Mains — D = 300 mm
Table 07 — Cost of Meter of Force Mains — D = 350 mm
Table 08 — Cost of Meter of Force Mains — D = 400 mm
Table 09 — Cost of Meter of Force Mains — D = 500. mm
Table 10 — Cost of Meter of Force Mains — D = 600 mm
Table 11 — Cost of Meter of Force Mains — D = 700 mm
Table 12 — Cost of Meter of Force Mainé ~D =800 mm
Table 13 — Cost of Meter of Force Mains —~ D = 900 mm
Table 14 - Summafy of Costs of Trunk Lines (R&}/m.)
Table 15 — Cost of Meter of Trunk Line — D = 200 mm
Table 16 - Cost of Meter of Trunk Line —'D =250 mm
| Table 17 ~ Coét of Meter of Trunk Line - D =300 mm

- Table 18 — Cost of Meter of Trunk Line — D = 400 mm
Table 19 — Cost of Meter of Trunk Line — D = 500 mm
Table 20 — Cost of Meter of Trunk Line — D = 600 mm
Table 21 — Cost of Meter of Trunk Line — D = 700 mm |
Table 22 — Cost of Meter of Trunk Line ~ D = 800 mm
Table 23 — Cost of Meter of Trunk Line — D = 900 mm

Table 24 — Cost of Meter of Trunk Line ~ D = 1.000 mm

A21.1.3-1



TABLE 01 - UNIT PRICE OF SERVICES

UNIT
DESCRIPTION NUMBER UNIT PRICE
: (R$)
Work Marking 020202 m 0.50
Work Strvey 020206 m 1.72
Traffic Signalization 030101 m 1.50
Boarding and lighting 030103 m 4.41
Wooden Passageway 030201 m? 42.70
Vehicle Bridge Made of Metallic Board 030203 m? 1156.72
Excavation of Soil Deposits 040104 m? 5.08
Excavation of Trenches up to 2.0-m deep . 040501 m* 4.20
Excavation of Trenches up to 4.0-m deep 040503 m® 5.30
Non-controlled compacted land fllling 040802 m? 6.75
Soll loading and unloading (41001 m? 10.51
Transportation of excavated material 41002 m*Km 1.07
Discontinuous propping 050102 m? 12.72
Continuous propping 050103 m? 19.75
Special propping 050104 m? 38.99
\Wooden-metallic propping (050202 m? 87.66
Sand bailast 080401 m? 96.38
Manhole -D =100 m; H=200m 082301 unid 2,105.19
Manhole -D =100 m, H=3.00m (082302 unid 2,520.20
Manhole -0 =120 m; H=200m 082401 unid . 2,688.48
Manhole -0 =120 m; H=3.00m 082402 unid 3,075.19
PVC Pipe Laying - D = 200 mm 090605 m 1.82
PVC Pipe Laying - D = 300 mm 090606 m 2.91
PVC Pipe Laying - D = 400 mm 090607 m 3.68
Cast Iron Pipe Laying - D =200 mm 0907056 m 6.66
Cast Iron Pipe Laying - D = 250 mm 090706 m 7.48
Cast lron Pipe Laying - D = 300 mm 080707 m 9.45
|Cast Iron Pipe Laying - D =400 mm 090708 m 11.42
Cast |ron Pipe Laying - D = 500 mm 0o0702 | . m 13.71
Cast Iron Pipe Laying - D = 600 mm 090710 m 16.54
.|Cast Iron Pipe Laying - D = 700 mm 090711 m 21.10
Cast Iron Pipe Laying - D = 800 mm 090712 m 26.45
Concrete Pipe Laying - D =400 mm 081001 m 7.18
Concrete Pipe Laying - D =500 mm 081002 m 10.57
Concrete Pipe Laying - D = 600 mm 091003 m . 12,59
Concrete Pipe Laying - D =700 mm 081004 m 14.86
Concrete Pipe Laying - D = 800 mm 081008 m 18.48
Concrete Pipe Layling - D =800 mm 091006 m 23.43
AConcrete Pipe Laying - D = 1,000 mm 081007 m 29.10
Concrete Pipe Laying - D = 1,100 mm 091008 m 38.78
Concrete Pipe Laying ~ D = 1,200 mm 081009 m 55.47
Concrete Pipe Laying - D = 1,500 mm 09110 m 84.73
Concrete Pipe Laying - D =2,000 mm 091011 m 124.95
. |Asphalt Pavement Removal 100101 m2 11.59
Asphalt Paving :
Preparation of Box 100401 m? 6.88
Crushead-stone or hydraulic-macadam sub-bad 100402 m? 79.76
Bituminous Macadam Base 100403 m? 206.73
Binding Priming 100404 m? 3.36
Asphalt Concrete Cover 100406 m? 400,58
Trench Filling Cancrete 100407 me 200.36
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TABLE 02 - MARKET PRICES OF MATERIAL

CAST IRON BELL & SPIGOT PIPES FOR SEWAGE TRANSPORTATION

ELASTIC JOINT (SAINT-GOBAIN)

D = 200 mm (estimate) m 195.00
D =250 mm m 230.00
D = 300 mm {estimate) m 258.00
D = 350 mm m ~305.00
D = 400 mm (estimate) m 362.00
D = 500 mm (estimate) m 477.00
D =600 mm (estimate) m 604.00
D=700mm m 750.00
D =800 mm m 917.00
D = 900 mm (estimate) m 1,099.00
D= 1,000 mm (estimate) m 1,295.00
D = 1,200 mm (estimate) m 1,739.00
PVGC BELL & SPIGOT, ELASTIC JOINT PIPES FOR SEWAGE
{VINILFORT - TIGRE)
D=200 mm m 21,68
P = 250 mm m 718
D = 300 mm m - 58.97
D= 350 mm m 77.05
D =400 mm m 85.01
RUBBER-JOINT, REINFORCED CONCRETE PIPES FOR SEWAGE
ACCORDING TO NBR 8890, CLASS A3 (GIASSETTI)
D =400 mm L m 76.35
D =600 mm m - 139.00
D =700 mm m 173.46
D =800 mm m 187.05
D =900 mm m 268.00
1B =1,000 mm (esfimate) m 313.00
D =1,200 mm (estimate) m 435,00
D = 1,500 mm (estimate) m 668.00
D = 2,000 mm (estimate) m 1,212.00
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TABLE 03 - RIBEIRAO DOS COUROS
SUMMARY OF COSTS OF FORCE MAINS

DIAMETER AND MATERIAL PAVING
‘ WITHQUT WITH
D = 200 mm = Cast iron, Full Line 340 413
D = 250 mm = Cast fron, Full Line 390 468
D = 300 mm = Cast Iron, Full Line 435 524
D = 350 mm = Cast lron, Full Line 501 595
D = 400 mim = Cast Iron, Full Line 579 678
D = 500 mm = Cast Iron, Full Line 743 850
D =600 mm = Cast Iron, Full Line 924 1,043
D =700 mm = Cast Iron, FultLine 1,138 1,277
D = 800 mm = Cast Iron, Full Line 1,373 1,520
D = 900 mm = Cast Iron, Full Line 1,627 1,783
Ribeirdo dos Couros - Cost of Linear Meter of Force Mains
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TABLE 04 - RIBEIRAC DOS COQUROS
cOST OF METER OF FORCE MAINS

D=200mm
COST (R$)
ITEM |DESCRIPTION - QTY. UNIT
UNIT TOTAL
1 |General Services
1,1 JWork Marking 1 m 0.50 0.50
1.2 |Work Survey 1 m 1.72 1,72
1.3 |Boarding and Safety Lighting 1 m 4.41 4.41
1.4 IWork Site 1 gb 10.00 10.00
1.5 [Traffic Signallzation : 1 m 1.50 1.50
1.6 [Wooden Passageway 0.045 m? 42.70 1.92
1.7 |Metalllc Bridge for Vehicles 0.045 m? 115.72 5.21
2 |Earthworks
2.1 |Excavatlon 1.17 m? 3.29 3.85
- 2.2 [Sand ballast 0.09 m* 94,73 8.53
2.3 |Disposal (Loading, 5-km Transport., Unloading) 0.12 m? 15.86 1.90
2.4 |Compacted Refilling 1.05 m? 8.75 7.09
2.5 |Discontinuous propping 2.6 m? 12.72 33.07
3 |Pipe Laying 1 m 6.66 6.86
4 |Paving
4.1 |Asphalt Pavement Removal 0.9 m? 11.59 10.43
4.2 [Trench Filling Concrete 0.225 m’ 200.36 45.08
4.3 |Asphalt Concrete Cover 0.045 m® 400.58 18.03
-5 |Supply of Cast Iron Pipes - D = 200 mm 1 m 195.00 195,00
BDI {30%) ' ' - 58.50
Total of Supply 253.50
Subtotal without Supply, without Paving 86.36
o Paving Subtotal 73.54
Total without Paving 339.86
Total with' Paving 413,39 |

CRITERIOS ADOTADOS

Trench Width = 0,90m

Passageways (Pedestrians & Vehicles) = 5% da Area da Vala
Cover =1,00m

Sand ballast = 0,10m

Trench Depth = 1,30m

Disposal (Pipe + ballast volumes) .

Discontinuous Propping = 2 trench walls = 2x1,30 = 2,60m?
Trench Filling Concrete = 0,25x0,90 = 0,226m?

Asphalt Concrete Cover = {,05x0,90 = 0,046m?
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TABLE 05 - RIBEIRAO DOS COUROS
COST OF METER OF FORCE MAINS

D=250mm
‘ COST (R$)
ITEM |DESCRIPTION ‘ QTY. | UNIT
UNIT TOTAL
1 |General Services
1.1 [Work Marking 1 m 0.50 0.50
1.2 |Work Survey 1 m 1.72 1.72
1.3 |Boarding and Safety Lighting 1 m 4.41 4.41
1.4 iWork Site 1 gb 10.00 10.00
1.5 [Traffic Signalization - 1 m 1.50 1.50
1.6 |Wooden Passageway 0.048 m? 42.70 2.05
1.7 |Metallic Bridge for Vehicles 0.048 m? 116.72 5.65
2 |Earthworks
2.1 jExcavation . 1.28 m? 3.29 4.21
2.2 |Sand ballast 0.095 m?® 94.73 9.00
2.3 |Disposal {Loading, 5-km Transport., Unloading) 0.144 m* 15.86 2281
2.4 |Compacted Refilling 1.136 m® 6.75 7.67
2.5 |Discontinuous propping 2.7 m# 12.72 34.34
3 |Pipe Laying : 1 m 7.46 7.46
4 . |Paving
4.1 |Asphalt Pavement Removal 0.95 m? 11.59 11.01
4.2 |Trench Filling Concrete 0.238 m? 200.38 47.69
4.3 [Asphalt Congrete Cover 0.048 m? 400.58 19.23
- 5 |Supply of Cast Iron Pipes - D =250 mm - 1 m 230.00 230.00
‘ BDI (30%) ‘ 69.00
‘[Total of Supply 299.00
Bubtotal without Supply, without Paving 90.70
Paving Subtotal ' 77.92
_|Total without Paving 389.70
|Total with Paving 467.62

CRITERIOS ADOTADOS

Trench Width = 0,95m

Passageways (Pedestrians & Vehicles) = 5% da Area da Vala
Cover =1,00m

Sand ballast = 0,10m

Trench Depth = 1,35m

Disposal (Pipe + ballast volumes)

Discontinuous Propping = 2 trench walls = 2x1,35 = 2,70m?
Trench Filling Concrete = 0,25x0,95 = 0,238m3

Asphalt Concrete Cover = 0,05x0,95 = 0,048m?
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TABLE 06 - RIBEIRAO DOS COUROS
COST OF METER OF FORCE MAINS

D=300mm
COST (R$)
ITEM |DESCRIFPTION QTy. UNIT
UNIT TOTAL
1 |General Services
1.1 |Work Marking 1 m 0.50 0.50
1.2 |Work Survey 1 m 1.72 1.72
1.3 |Boarding and Safety Lighting 1 m 4.41 4,41
1.4 |Work Site 1 gb 10.00 10.00
1.5 [Traffic Signalization 1 m 1.50 1.50
1.6 |Wooden Passageway : 0.055 m? 42,70 2,35
1,7 |Metallic Bridge for Vehicles 0.055 m? 115.72 6.36
2 |Earthworks
2.1 |Excavation 1.54 m* i 3.29 _ 5.07
2.2 |8and ballast 0.11 m* 94.73 10.42
2.3 |Disposal (Loading, 5-km Transport., Unloading) 0.144 m® 15.86 2.28
2.4 |Compacted Refilling 1.396 m? 6.75 9.42
2.5 |Discontinuous propping 2.8 m? 12.72 35.62
3 |Pipe Laying 1 m 9.45 9.45
4 |Paving _ .
4.1 |Asphait Pavement Removal ' 1.1 m? 11.69 12.75
4.2 |Trench Filling Concrete 1 0275 m? 200.36 55.10
4.3 |Asphait Concrete Cover B ' 0.055 m | 400,58 22.03
5 |Supply of Gast Iron Pipes - D = 300 mm 1 m | 558.00 | _ 258.00
BDI (30%) 77.40
Totalof Supply 33540
Subtotal without' Supply, without P_avinQ ' _ 95,10
Paving Subtotal ' a 89.88
Total without Paving - : 434.50
Total with Paving ' 524.38
CRITERIOS ADOTADOS

Trench Width = 1,10m '
Passageways (Pedestrians & Vehicles) = 5% da Area da Vala
Cover = 1,00m

Sand ballast = 0,10m

Trench Depth = 1,40m

Disposal (Pipe + ballast volumes)

Discontinuotis Propping = 2 trench walls = 2x1,40 = 2,80m?
Trench Fillling Concrete = 0,25x1,10 = 0,276m?

Asphalt Concrete Cover = 0,06%1,10 = 0,0556m®
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TABLE 07 - RIBEIRAC DOS COUROS
COST OF METER OF FORCE MAINS

D=350mm
COST (R$)
ITEM |DESCRIPTION QTY. | UNIT
UNIT TOTAL
1 |General Services
1.1 |Work Marking 1 m 0.50 0.50
1.2 |Work Survey 1 . m 1.72 1.72
1.3 |Boarding and Safety Lighting 1 m 4.41 4.41
1.4 |Work Site 1 gh 10.00 10.00
1.5 |Traffic Signalization 1 m 1.50 1.50
1.6 |Wooden Passageway 0.058 m? 4270 2.48
1.7 |Metallic Bridge for Vehicles 0.058 m? 115.72 6.71
2 |Earthworks
2.1 |Excavation 1.67 m? 3.29 549
2.2 [Sand ballast 0.115 m® 94.73 10.89
2.3 |Disposal {Loading, 5-km Transport., Unloading) 0.211 m?® 15.86 3.35
2.4 |Compacted Refilling 1.459 m* 6.75 9.85
2.5 |Discontinuous propping , 29 m? 12.72 36.89
3 |Pipe Laylng 1 m 10.44 1044 |
4 |Paving
4.1 |Asphalt Pavement Removal 1.15 m? 11.59 13.33
4.2 |Trench Filling Concrete 0.288 m* 200.36 57.70
4.3 |Asphalt Concrete Cover . 0.058 m? 400,58 23.23
5 |Supply of Cast Iron Plpes - D = 350 mm 1 m 305.00 305.00
BDI (30%) ' 91.50
Total of Supply . 386,50
Subtotal without Supply, without Paving - 104,23
Paving Subtotal - 94.27
Total without Paving 500.73
Total with Paving 595,00

CRITERIOS ADOTADOS

“Trench Width = 1,15m :
Passageways {Pedestrians & Vehlc!es) = 5% da Area da Vala
Cover = 1,00m

" Sand ballast = 0,10m

Trench Depth = 1,45m

Disposal (Pipe + ballast volumes)

Discontinuous Propping = 2 trench walls = 2x1,45 = 2,90m?

Trench Filling Congrete = 0,25x1,15 =0,288m".

Asphalt Concrete Cover = 0,05x1,10 = 0,058m?®
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TABLE 08 - RIBEIRAO DOS COUROS
CcOST OF METER OF FORCE MAINS

D=400mm
_ COST (RE)
[TEM|DESCRIPTION QTy. UNIT
UNIT TOTAL
|1 |General Services
1.1 |Work Marking 1 m 0.50 0.50
1.2 |Work Survey 1 m 1.72 1.72
1.3 {Boarding and Safety Lighting 1 m 4.41 4.41
1.4 |Work Site 1 gb 10.00 10.00
1.5 {Traffic Signalization 1 m 1.50 1.50
1.6 |Wooden Passageway 0,06 m? 42.70 2.56
1.7 |Metallic Bridge for Vehicles 0.06 m? 115,72 6.94
2 |Earthworks _
2.1 |Excavation 1.80 m* 3.29 5.92
2.2 |Sand hallast 012 m* 94.73 11.37
2.3 |Disposal (Loading, 5-km Transport., Unloading) 0.246 m® 15.86 3.90
2.4 JCompacted Refilling 1.654 m? 6.75 10.49
2.5 [Discontinuous propping 3.00 m? 12,72 38.16
3 |Pipe Laying 1 m 11.42 11.42
4 |Paving
4.1 [Asphalt Pavement Removal 1.200 m? 11.59 13.91
4.2 |Trench Filling Concrete 0.300 m? 200,36 50.11
4.3 |Asphalt Concrete Cover ' 0.060 m? 400.58 '24.03
5 [Supply of Cast Iron Pipes - O = 400 mm 1 m 362.00 362.00
"~ |BDI (30%) ' - 108.60
Total of Supply 470.60
Subtotal without Supply, without Paving 108.90
Paving Subtotal 98.05
Total without Paving 579.50
Total with Paving 677.55

CRITERIOS ADOTADOS

Trench Width = 1,20m

Passageways (Pedestrians & Vehicles) = 5% da Area da Vala
Cover = 1,00m

Sand ballast = 0,10m

Trench Depth = 1,50m

Disposal {Pipe + ballast volumes)

Discontinuous Propping = 2 trench walls = 2x1,50 = 3,00m?
Trench Filling Concrete = 0,26x1,20 = 0,300m?

Asphait Concrete Cover = 0,05x1,20 = 0,080m?
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TABLE 09 - RIBEIRAO DOS COUROS
COST OF METER OF FORCE MAINS

D=500mm
COST (R$)
ITEM [DESCRIFTION QTY. | UNIT
UNIT TOTAL
1 iGeneral Services
1.1 _[Work Marking 1 m 0.50 0.50
1.2 |Work Survey 1 m 1.72 1.72
1.3 iBoarding and Safety Lighting 1 m 4.41 4.41
1.4 |Work Site 1 gb 12.00 12.00
1.5 |Trafiic Sighalization 1 m 1.50 1.50
1.6 |Wooden Passageway 0.085 m? 42.70 2.78
1.7 |Metallic Bridge for Vehicles 0.065 m? 115.72 7.52
2 |Earthworks
2.1 |Excavation 2.08 m? 3.29 6.84
2.2 [Sand ballast 0.13 m? 94.73 12.31
2.3 |Disposal (Loading, 5-km Transport., Unloading} | 0.326 m* 15.86 517
2.4 |Compacted Refilling 1.754 m® 8.75 11.84
2.5 |Discontinuous propping 2.88 m# 12.72 36.63
2.6 |Continuous propping 0.32 m? 18.75 6.32
3 |Pipe Laying 1 m 13.71 13.71
4 |Paving
4.1 |Asphalt Pavement Removal 1,300 m? 11.89 15.07
4.2 |Trench Filling Concrete 0.325 m? 200.36 65.12
4.3 |Asphalt Concrete Cover 0.065 m? 400,58 26.04
5 |Supply of Cast ron Plpas - D = 500 mm 1 m 477.00 477.00
18D {30%) - 143.10
Total of Supply 62010 |
" |Subtotal without Supply, without Paving 123.26 |
|Paving Subtotal : 106.22
Total without Paving 743,36
Total with Paving 849,58
CRITERIOS ADOTADOS

Trench Width = 1,30m
Passageways (Fedestrians & Vehicles) = 5% da Area da Vala
Cover = 1,00m .

- Sand ballast = 0,10m

Trench Depth = 1,60m

Disposal (Pipe + ballast volumes)

Totai Propping = 2 trench walls = 2x1,60 = 3,20m?
Discontinuous Propping = 90% = 0,90*3,20 = 2,88

Continuous Propping = 10% = 0,10*3,20 = 0,32
Trench Filling Concrete = 0,25%1,30 = 0,325m?
Asphalt Concrete Cover = 00,06x1,30 = 0,065m*
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TABLE 10 - RIBEIRAO DOS COUROS
COST OF METER OF FORCE MAINS

D=600mm
COST (R$)
ITEM [DESCRIPTION QTy. UNIT 7
UNIT TOTAL
1 |General Services
1.1 {Work Marking 1 m 0.50 0.50
1,2 |Work Survey 1 m 1.72 1.72
1.3 |Boarding and Safety Lighting 1 m 4.41 4.41
1.4 |Work Site 1 gh 12.00 12.00
1.5 |Traffic Signalization 1 m 1.50 1.60
1.6 |Wooden Passageway 0.073 m? 4270 3.12
1.7_|Metallic Bridge for Vehicles 0.073 m? 115.72 8.45
2 [Earthworks '
2.1 [Excavation 2.47 m? 3.29 811
2.2 |Sand ballast 0.145 m? 94.73 13.74
2.3 |Disposal (Loading, 5-km Transport., Unloading) 0.428 m? 15.86 | 6879
2.4 |Compacted Refilling 2.037 m? 6.75 13.75
2.5 |Discontinuous propping 2.72 m? 12.72 34.60
2.6 |Continuous propping 0.68 m* 1976 | 13.43
3 |Pipe Laying 1 m 16.54 16.54
4 |Paving ' '
4.1 |Asphalt Pavement Removal 1.450 m? 11.59 16.81
4.2 ITrench Filling Concrete 0363 | m 200,36 7273
4.3 |Asphalt Concrete Cover 0.073 m° 400,58 20,24
5 {Supply of Cast Iron Pipes - D =600 mm 1 m 604.00 | 604.00
BDI {(30%) 181.20
| Total of Supply 785.20
‘|Subtotal without Supply, without Paving 138.65
Paving Subtotal ' : 118.78
Total without Paving §23.85
Total with Paving 1,042.63

CRITERIOS ADOTADOS
Trench Width = 1,45m

Passageways {Pedestrians & Vehlcles) = 5% da Area da Vala

Cover = 1,00m

Sand ballast = 0,10m

Trench Depth = 1,70m

Disposal (Pipe + ballast volumes)

Total Propping = 2 trench walls = 2x1,70 = 3,40m?
Discontinuous Propping = 80% = 0,80"3,40 = 2,72
Escaoramento Contlnuo = 20% = 0,20*3,40 = 0,68
Trench Filling Concrete = 0,25x1,45 = 0,363m?
Asphalt Concrete Cover = 0,05x1,45 = 0,073m?®
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TABLE 11 - RIBEIRAC DOS COUROS
COST OF METER OF FORCE MAINS

D=700mm
COST (R$)
ITEM [DESCRIPTION QTY. | UNIT
UNIT TOTAL
1 | General Services ‘

1.1 |Work Marking 1 m 0.50 0.50
1.2 [Work Survey 1 m 1.72 1.72
1.3 [Boarding and Safety Lighting 1 m 4.41 4.4
1.4 [Work Site 1 gb 15.00 15.00
1.5 _[Traffic Signalization 1 m 1.60 1.50
1.6 |Wooden Pagsageway 0.085 m? 42.70 3.63
1.7 _|Metallic Bridge for Vehicles 0.085 m? 116.72 8.84

2 |Earthworks
2.1 |Excavation 3.08 m? 3.29 10.07
2.2 |Sand ballast 017 m? 94.73 16.10
2.3 |Disposal (Loading, 5-km Transport., Unloading) 0.555 m? 15.86 8.80
2.4 |Compacted Refilling 2.505 m® B.75 16.91
2.5 |Discontinuous propping 2.562 m? 12.72 3205
2.6 |Continuous propping 1.08 m? 19.75 21.33
3 |Pipe Laying 1 m 21.10 21.10

4 |Paving

4.1 {Asphalt Pavement Removal 1.700 m? 11.59 19.70
4.2 1Trengh Filling Concrete 0.425 m’ 200.36 85.156
4.3 |Asphalt Concrete Cover 0.085 m? 400.58 34.05
" 5 |Supply of Cast Iron Pipes - D = 700 mm 1 m 750.00 750.00
| BDI {30%) 225.00
| Total of Supply 975.00
Subtotal without Supply, without Paving 162.96
Paving Subtotal o ' 138.91
Total without Paving - 1,137.96
1,278.87

Total with Paving

CRITERIOS ADOTADOS
- Trench Width = 1,70m

‘Passageways (Pedestrians & Vehicles) = 8% da Area da Vala .

Cover = 1,00m
Sand ballast = 0,10m
Trench Depth = 1,80m
Disposal (Fipe + ballast volumes)
Total Propping = 2 trench walls = 2x1,80 = 3,60m*
Discontinuous Propping = 70% = 0,70*3,60 = 2,52
_Escoramento Continuo = 30% = 0,30*3,60 = 1,06
Trench Fllling Concrete = 0,25x1,70 = 0,425m®
Asphalt Concrete Cover = 0,06x1,70 = 0,085m®
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TABLE 12 - RIBEIRAO DOS COUROS
COST OF METER OF FORCE MAINS

D=800mm
. COST {(R§)
{TEM [DESCRIPTION QTy. UNIT
UNIT TOTAL
1 [General Services
1.1 IWork Marking 1 m 0.50 0.50
1.2 |Work Survey 1 m 1.72 1.72
1.3 [Boarding and Safety Lighting 1 m 441 4,41
1.4 |Work Site 1 gb 15.00 15.00
1,5 |Traffic Signalization 1 m 1.50 1.50
1.8 |Wooden Passageway 0.09 m? 4270 3.684
1.7 |Metallic Bridge for Vehicles 0.09 m? 115.72 10.41
2 {Earthworks
2.1 |Excavation 3.42 m® 3.29 11.25
2.2 [Sand ballast 0.18 m? 9473 17.05
2.3 |Disposal (Loading, 5-km Transport., Unloadmg) 0.693 m’ 16.86 10.99
2.4 |Compacted Refilling 2,727 m? 6.75 18.41
2.5 |Discontinuous propping 2.28 m? 12.72 29.00
2.6 [Continuous propping 1.52 m? 19.75 | 30.02
3 Plpe Laying 1 m 26.45 26.45
4 |Paving
41 |Asphalt Pavement Removal 1.800 m? 11.59 20.86
4,2 |Trench Filling Concrete 0.450 | m® - 200.36 90.16
4.3 |Asphalt Concrete Cover 0.090 m’ 400,58 36.05
5 |Supply of Cast Iron Pipes - D = 800 mm 1 m 917.00 917.00
' BDI (30%) ' R ' 27510
Total of Supply 1,192.10
Subtotal without Supply, thhout F’avmg 180.66
Paving Subtotal 147.08
Total without Paving 1,372.66
| Total with Paving 1,519.74
CRITERIOS ADOTADROS
Trench Width = 1,80m ‘ :
Passageways (Pedestrians & Vehicles) = 5% da Area da Vala

Cover = 1,00m

Sand bhallast = 0,10m

Trench Depth = 1,90m

Disposal (Pipe + ballast volumes)

Total Propping = 2 trench walls = 2x1,90 = 3,80m?
Discontinuous Propping = 60% = 0,60*3,80 = 2,28
* Escoramento Continuo = 40% = 0,40*3,80 = 1,52
Trench Filling Concrete = 0,25x1,80 = 0,450m?
Asphalt Concrete Cover = 0,05x1,80 = 0,080m?
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TABLE 13 - RIBEIRAO DOS COUROS
COST OF METER OF FORCE MAINS

Trench Width = 1,90m
Passageways [Pedestrians & Vehicles) = 5% da Area da Vala
Cover = 1,00m _ : :
Sand ballast = 0,10m

Trench Depth = 2,00m

Disposal (Pipe + ballast volumes)

Totat Propping = 2 trench walls = 2x2,00 = 4,00m?
Discontinuous Propping = 50% = 0,50*4,00=2,00
Escoramento Continue = 50% = 0,50*4,00 = 2,00
Trench Filling Concrete = 0,25x1,90 = 0,475m"
Asphalt Concrete Cover = 0,05x1 ,90 = 0,095m*®

A21.1.3-14

D=900mm
COST (R$)
ITEM [DESCRIPTION QTY. | UNIT
UNIT TOTAL
1 |General Services
1.1 |Work Marking 1 m 0.50 0.50
1.2 1Work Survey 1 m 1.72 1.72
1.3 |Boarding and Safety Lighting 1 m 4.41 4.41
1.4 [Work Site 1 _gb 15.00 15.00
1.5 |Traffic Signalization 1 m 1.50 1.50
1.6 |Wooden Passageway 0.085 m? 42.70 4.06
1.7 |Metallic Bridge for Vehicles 0.095 m? 115.72 10.99
2 |Earthworks ‘
2.1 [Excavation 3.80 m? 3.29 12.50
2.2 {Sand ballast 0.19 m? 94.73 18.00
2.3 |Disposal (Loading, 5-km Transport., Unloading} 0.826 m” 15.86 13.10
2.4 |Compacted Refilling 2.974 m® 6.75 20.07
2.5 |Discontinuous propping 2,00 m? 12.72 26.44
26 |Continuous propping 2.00 m? 19,75 39.50
3 |Pipe Laying 1 m 31.80 31.80
4 [Paving '
4.1 |Asphalt Pavement Removal 1.900 m? 11.59 22.02
4.2 |Trench Filling Concrete 0.475 m? 200.36 95,17
4.3 |Asphalt Concrete Cover 0.095 m? 400.58 38.06
-~ 5 |Supply of Cast Iron Pipes - D =900 mm 1 m - 1,099.00 1,099.00
BDI (30%) ' 320.70
Total of Supply 1,428.70
Subtotal without Supply, without Paving 198.60
Paving Subtotal ' 155.25
Total without Paving 1,627.30
Totai with Paving ' 1,782.54
 CRITERIOS ADOTADOS




TABLE 14 - RIBEIRAO DOS COUROS
SUMMARY OF COSTS OF METER OF TRUNK LINE - R$ / m

COST (R$)
{TEM |DESCRIPTION QTY. UNIT
UNIT TOTAL
D =200 mm - PVC 209 307
0 =250 mm - PVC 249 351
D =300 mm - PVC 286 392
D = 400 mm - Concrete, A3 370 497
O = 500 mm - Concreto, A3 449 584
[ = 600 mm - Concrate, A3 535 679
D = 700 mm - Concrete, A3 630 785
D = 800 mm - Concrete, A3 - 717 881
D = 900 mm - Concrete, A3 836 1,007
D = 1.000 mm - Concrete, A3 937 1,121

Ribeirio dos Couros - Cost of Linear Meter of Trunk Line

1,200

1,100

1,000

900

800

700 -

600

_
-

500

Unit Cost {(R$/m)

o

400

300 T/pa'
200

B Without Pévlng
| ~A With Paving

100

200

300

400

[
Q
0

500
700

Diameter {mm)

800

900

1000

A21.1,3-13




TABLE 15 - RIBEIRAO DOS COUROS
. COST OF METER OF TRUNK LINE

D=200mm
COST (R$)
ITEM IDESCRIPTION QTy. UNIT
: UNIT TOTAL
1 |General Services
1.1 {Work Marking 1 m 0.50 0.50
1.2 |Work Survey 1 m 1.72 1.72
1.3 |Boarding and Safaty Lighting 1 m 4.41 4.41
1.4 tWork Site 1 gb 15.00 15.00
1.5 |Traffic Signalization 1 m 1.50 1.50
1.8 [Wooden Passageway 0.060 m? 42,70 2.56
1.7 [Metallic Bridge for Vehicles 0.080 m? 116.72 6.94
3 |Earthworks
3.1 |Excavation . 2.40 m® 4.20 10.08
3.2 [Sand baltast 0.12 m® 96.38 11.57
3.3 |Disposal (Loading, 10-km Transport., Unioading) 0.87 m? 13.21 11.48
3.4 |Deposit Excavation - Loading, Transport., Unloadi]  0.72 m® 12.95 9.32
3.5 |Compacted Refllling 2,25 m? 8,75 15.18
3.6 |Discontinuous propping 2.8 m? 12.72 35,82
3.7 |Continuous propping 1.2 m? 19.75 23.70
4 _|Pipe Laying : ‘ 1 m 1.82 1.82
5 [Manhales 0.014 unid 210519 29 47
8- |Paving
6.1 JAsphait Pavement Removal 1.20 m? 11.59 13.91
6.2 |Trench Filling Concrete 0.300 m* - 200.36 60.11
6.3 |Asphalt Concrete Cover 0.080 m* 400.58 24.03
7 |Supply of PVC Sewag_Pipes o .
7.1 !Pipe D=200mm - 1 m 21.68 |. 21.68
7.2 |BDI (30%) i : 8.50
. Supply Subtotal 28.18
Subtotal without Supply, wuthout Paving 180.89
- |Paving Subtotal 88.05
Total without Paving 200.08
Total with Paving 307.13

CRITERIA ADCPTED

Trench Width = 1,20m

Passageways (Pedestrians and Vehicies) = 5% of Trench Area
Sand ballast = 0,10m

Trench Depth = 2,00m

Disposal = Pipe + ballast + soil substrate volumes
Sofl Replacement = 30% of excavated volume
Propping = 2 trench walls = 2x2,00 = 4,00m?
Discontinuous Propping = 70% = 0,7x4,00 = 2,80 m?
Continuous Propping = 30% = 0,3x4,00 = 1,20m?2
Manhole - 1 every 70m = 0,014 unit/m

Trench Filling Concrete = 0,25%1,20 = 0,30m?
Asphalt Concrete Cover = 0,05x1,20 = 0,060m3
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TABLE 16 - RIBEIRAC DOS COUROS
COST OF METER OF TRUNK LINE

D=250mm
COST (R$)
ITEM |[DESCRIPTION QTY. UNIT
: ‘ UNIT TOTAL
1 |General Services
1.1 lWork Marking 1 m 0.50 0.50
1.2 |Work Survey 1 m 1.72 172
1.3 |Boarding and Safety Lighting 1 m 4.41 4.41
1.4 |Wark Site 1 gb 17.50 17.50
1.5 |Traffic Signalization 1 m 1.50 1.50
1.6 |Wooden Passageway 0.063 m 42.70 2.69
1.7 |Metallic Bridge for Vehicles 0.063 m? 115.72 7.29
3 |Earthworks
3.1 |Excavation 2.69 m® 4.20 11.30
3.2 [Sand ballast 0,125 m® 96.38 12.05
3.3 |Disposal (Loading, 10-km Transport., Unloading} 0981 | m? 13.21 12.86
3.4 |Deposit Excavation - Loading, Transport., Unloadil 0.807 m? - 12.85 10.45
3.5 |Compacted Refilling ' 2.52 m? 6.75 16.98
3.6 |Discontinuaus propping ' 3.01 m? 12.72 38.29
3.7 {Continuous propping 1.29 m* 19.75 2548
4 - |Pipe Laying L 1 m 2.36 2.36
5 [Manholes . L 0,014 unid 2,520.20 3526
6 |Paving ' : _
8.1 [Asphait Pavement Removal 1,25 m? 11.59 14.48
6.2 |Trench Filling Concrete o 0.313 m? © 200.36 62.71
6.3 |Asphalt Concrete Cover - : 0.083 m? 400.07 25.20
7 |Supply of PVC Sewage Pipes '
7.1 |Plpe D=2560mm : ' 1 | m 37.18 37.18
7.2 |BDI (30%) ' B ' ' ' 11.15
|Supply Subtotal 48.33
- {Subtotal without Supply, without Paving 200.76
Paving Subtotal - 102.40
Total without Paving 249.09
Total with Paving 351.49

CRITERIA ADOPTED
Trench Width = 1,25m
Passageways (Pedestrlans and Vehicles) = 5% of Trench Area
Sand ballast = 0,10m
Tranch Depth = 2,15m
'Disposal = Pipe + ballast + soll substrate volumes
Soil Repiacement = 30% of excavated volume
Propping = 2 trench walls = 2%2,15 = 4,30m?
Discontinuous Propping = 70% = 0,7x4,30 = 3,01 m?
Continuous Propping = 30% = 0,3x4,30 = 1,28m?
Manhole - 1 every 70m = 0,014 unit/m
Trench Filling Concrete = 0,25x1,26 = 0,313m?
Asphalt Concrete Cover = 0,05x1,25 = 0,083m3
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TABLE 17 - RIBEIRAO DOS COUROS
COST OF METER OF TRUNK LINE

D=300mm
COST (R$)
ITEM [DESCRIPTION QTy. UNIT
UNIT TOTAL
1 [General Services
1.1 |Work Marking 1 m 0.50 0.50
1.2 |Work Survey 1 m- 1.72 1.72
1.3 |Boarding and Safety Lighting 1 m 4.41 4.41
1.4 |Work Site 1 gb 20.00 20.00
1.5 |Traffic Signallzation 1 m 1.50 1.50
1.6 |Wooden Passageway 0.085 m? 42.70 278
1.7 |Metallic Bridge-for Vehicles 0.065 m? 11572 7.52
3 |Earthworks
3.1 |Excavalicn 2.86 m? 4,20 12.01
3.2 |Sand ballast 0.13 m? 96.38 12.53
3.3 |Disposal (Loading, 10-km Transport., Unloading) 1.064 m? 13.21 14.06
3.4 |Deposit Excavation - Loading, Transport Unloadil] 0,858 m? 12.85 11.11
3.5 jCompacted Refilling 2.65 m? 8.75 17.91
3.6 [Discontinuous propping 3.08 m? 12.72 39.18
3.7 |Continuous propping 1.32 m? 19.75 26.07
4 |Plpe Laying 1 m 2.91 2.91
5 |Manholes 0.014 unid 2,620,20 35.28
6 |Paving
6.1 JAsphalt Pavement Ramoval 1.30 m? 11,54 15.00
6.2 |Trench Filling Concrete 0.325 m? 200.36 65.12
6.3 |Asphalt Concrete Cover 0.065 m? 400.07 26.00
7 |Supply of PVC Sewage Pipes I
7.1 |Pipe D=300mm 1 m 58.97 58.97
7.2 |BDI (30%) 17.69
~ | Supply Subtotal 76.66
Subtotal without Supply, without Paving 209.49
Paving Subtotal 106.12
Total without Paving 286.15
Total with Paving 392.27
CRITERIA ADOPTED

Trench Width = 1,30m * -

Passageways (Pedestrians and Vehlcles)

Sand ballast = 0,10m

Trench Depth = 2,20m

Disposal = Pipe + ballast + soil substrate volumes

Soil Replacement = 30% of excavated volume

Propping = 2 trench walls = 2x2,20 = 4,40m?
Discontinuous Propping = 70% = 0,7x4,40 = 3,08 m?

Continuous Propping = 30% = 0,3x4,40 = 1,32m?

Manhole - 1 every 70m = 0,014 unit/m

Trench Filling Concrete = 0,25%1,30 = 0,325m?

Asphalt Concrete Cover = 0,05x1,30 = 0,065m3
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TABLE 18 - RIBEIRAC DOS COUROS
COST OF METER OF TRUNK LINE

D=400mm
COST (R$)
ITEM [DESCRIPTION QTy. UNIT
UNIT TOTAL
1 |General Services
1.1 {Work Marking 1 m 0.50 0.50
1.2 |Waork Survey 1 m 1.72 1.72
1.3 |Boarding and Safety Lighting 1 m 4.41 4.41
1.4 |Waork Site 1 gb 25.00 25.00
1.5 |Traffic Signalization 1 m 1.50 " 1.50
1.6 [Wooden Pagssageway 0.078 m? 42.70 3.33
1.7 IMetallic Bridge for Vehicles 0.078 m? 115.72 9.03
3 JEarthwarks
3.1 |Excavalion : 3.72 m? 4.20 156.62
3.2 |8and ballast 0.155 m® 96.38 14.94
3.3 |Disposal (Loading, 10-km Transport,, Unloading) 1.467 m? 13.21 "19.38
3.4 |Deposit Excavation - Loading, Transport.,, Unioadil 1.116 m® 12.95 14.45
3,5 |Compacted Refilling - 337 m? 6.75 | 22.74
3,6 |Discontinuous propping 312 m? 12.72 39.65
3.7 lConiinuous propping 1.44 m? 19.75 28.44
3.8 [Wooden-metalllc propping 0.24 m?® 83.41 20.02
4 |Pipe Laying 1 m 7.18 7.18
5 [Manholes 0.014 unid 307519 . 43.06
6 |Paving :
6.1 |Asphalt Pavement Removal 1.55 m? 11.54 17.89
6.2 |Trench Filling Concrete 0.388 m® 200.36 77.74
6.3 |Asphalt Concrete Cover ' (.078 m? 400.07 3121
7 Supply of A3 Concrete Pipes
7.1 |Pine D=400mm : ) ' 1 m 76.35 76.35
7.2 |BDI (30%) ' : ‘ 22,91
Supply Subtotal 09.26
Subtotal without Supply, withaut Paving 271,60
Paving Subtotal ' 126.83
Total without Paving 370.25
Total with Paving__ 497.09

CRITERIA ADOFPTED

Trench Width = 1,55m

Passageways (Pedestrians and Vehicles) = 5% of Trench Area
Sand ballast = 0,10m

Trench Depth = 2,40m

Dispasal = Pipe + hallast + soil substrate volumas

Soll Replacement = 30% of excavated volume
Propping = 2 trench walls = 2x2,40 = 4,80m?
Discontinuous Propping = 65% = 0,85x4,80 = 3,12 m?
Continuous Propping = 30% = 0,3x4,80 = 1,44m?*
Wooden-Maetallic Propping = 5% = 0,05x4,80 = 0,24m?
Manhole - 1 every 70m = 0,014 unit/m

Trench Filling Concrete = 0,25x1,55 = 0,388m°
Asphalt Concrete Cover = 0,05x1,85 = 0,078m3
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TABLE 19 - RIBEIRAO DOS COUROS
COST OF METER OF TRUNK LINE

Trench Width = 1,65m
Passageways (Pedestrians and Vehicles) = 5% of Trench Area
Sand ballast = 0,10m

Trench Depth = 2,50m

Disposal = Pipe + ballast + soil substrate volumes

Soll Replacement = 30% of excavated volume
Propping = 2 trench walls = 2x2,50 = §,00m?
Discontinuous Propping = 60% = 0,60%5,00 = 3,00 m?
Continuous Propping = 30% = 0,3x5,00 = 1,50m?
Wooden-Metallic Propping = 10% = 0,10x5,00 = 0,50m?*
Manhoie - 1 every 70m = 0,014 uni/m

Trench Filling Concrete = 0,25x1,65 = 0,413m°

Asphalt Concrete Cover = 0,05x1,65 = 0,083m3

A21.1.3-20

D=500mm
COST (R3)
ITEM {DESCRIPTION QTy. UNIT
UNIT TOTAL |
1 |General Services
1.1 (Work Marking 1 m 0.50 0.50
1.2 {Work Survey 1 m 1.72 1.72
1.3 |Boarding and Safety Lighting 1 m 4.41 4.41
1.4 |Work Site 1 gh 28.00 28.00
1.5 1Traffic Signalization 1 m 1.50 1.50
1.6 {Wooden Passageway 0.083 m2 42.70 3.54
1.7 {Metailic Bridge for Vehicles 0.083 m? 115.72 9.60
3 |Earthworks
3.1 |Excavation 4,13 m? 4,20 17.35
3.2 |Sand ballast 0.165 m® 96.38 15.90
3.3 |Disposal (Loading, 10-km Transport., Unloading) 1.687 m® 13.21 22.29
3.4 |Deposit Excavation - Loading, Transport., Unloadif  1.239 m® 12.95 16.05
3.5 |Compacted Refilling 3.68 m? 6.75 24.85
3.6 |Discontinuous propping 3.00 m? 12.72 38.16
3,7 [Continuous propping 1.50 m? 19.75 29.63
3.8 |Wooden-metallic propping 0.50 m* 83.41 41.71
4 [Pipe Laying 1 m 10,57 10.57
5 |Manholes 0.014 unid 3,075.19 43.05
6 |Paving
6.1 |Asphalt Favement Removal 1.68 m 11.54 19,04 |
6.2 |Trench Filling Concrete 0.413 m? 200.36 82.75
6.3 |Asphalt Concrete Cover 0.083 m?® 400,07 33.2%
7 |Supply of A3 Concrete Pipes
7.1 |Pipe D=500mm 1 - m 108.00 108.00
. 7.2 |BDI (30%) ' 32,40
- |Supply Subtotal "140.40 |
Subtotal without Supply, without Paving ' 308.82 |
Paving Subtetal 135.00
Total without Paving 449.22
Total with Paving 584.22 |
" CRITERIA ADOPTED



TABLE 20 - RIBEIRAO DOS COUROS
cOST OF METER OF TRUNK LINE

p=600mm
COST (R$)
ITEM |DESCRIPTION QTyY. UNIT
UNIT TOTAL
1 |General Services
1.1 [Work Marking 1 m 0.50 0.50
1.2 |Work Survey 1 m 1.72 1.72
1.3 |Boarding and Safety Lighting 1 m 4.41 4,41
1.4 |Work Site 1 gb 32.00 -32.00
1.5 [Traffic Signalization 1 . m 1.50 1.50
1.6 [Wooden Passageway 0.088 m? 42,70 3.76
1.7 IMetallic Bridge for Vehicles 0.088 m? 116.72 10.18
3 iEarthworks
3.1 |Excavation 4.73 m® 4,20 19.87
3.2 |Sand ballast 0:.175 m? 96,38 16.87
3.3 |Disposal {Loading, 10-km Transport,, Unloading) 2.038 m? 13.21 26.90
3.4 |Deposit Excavation - Leading, Transport, Unloadi 1.419 m* 12.95 18.38
3.5 |Compacted Refilling 4.11 m® 6.75 27.76
3.6 |Discontinuous propping 2.43 m? 12.72 30.91
3.7 |Continuous propping 1.62 m? 19.75 32.00
3.8 |Wooden-metallic propping 1.35 m? 83.41 112.60
4 |Pipe Laying 1 m 12.59 12,89 |
5 |Manholes : 0.014 unid 3,075.19 | 43,05
6 |Paving
6.1 }Asphalt Pavemeant Removal 1.75 m? 11.54 20.20
6.2 |Trench Filling Concrete 0.438 m? 200.36 87.76
6.3 |Asphalt Concrete Cover 0.088 m? 400.07 35.21
7 {Supply of A3 Concrete Pipes
7.1 |Pipe D=600mm." . i 1 m 108.00 108.00
7.2 {BDI{30%) ‘ g 32.40
1Supply Subtatal 140.40 |
Subtotal without Supply, withaut Paving 394.99
Paving Subtotal 143.16
Total without Paving 535.39
Total with Paving 678.55

CRITERIA ADOPTED

Trench Width = 1,75m

Passageways (Pedestrians and Vehicles) = 5% of Trench Area
Sand ballast = 0,10m

Trench Depth = 2,70m

Disposal = Pipe + ballast + soll substrate volumes

Soil Replacement = 30% of excavated volume

Propping = 2 trench walls = 2x2,70 = 5,40m?
Discontinuous Propping = 45% = 0,45x5,40 = 2,43 m*
Continusus Propping = 30% = 0,3x5,40 = 1,62m?
Wooden-Metallic Propping = 28% = 0,25x5,40 = 1, 35m?
Manhole - 1 every 70m = 0,014 unit/m

Trench Filling Cencrete = 0,25x1,75 = 0,438m?

Asphalt Concrete Cover = 0,05x1,75 = 0,088m3
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TABLE 21 - RIBEIRAC DOS COUROS
COST OF METER OF TRUNK LINE

D=700mm
COST (R$)
ITEM |DESCRIPTION QTy. UNIT
UNIT TOTAL
1 |General Services
1.1 _|Wark Marking 1 m 0.50 0.50
1.2 |Work Survey 1 m 1.72 1.72
1.3 [Boarding and Safety Lighting 1 m 4.41 4.41
1.4 |Work Site 1 gb 38.00 38.00
1.5 |Traffic Signalization 1 m 1.50 1.50
1.6 |Wooden Passageway 0.005 m? 42.70 4.06
1.7 |Metallic Bridge for Vehicles 0.095 m? 115.72 10.99
3 |Earthworks
3.1 |Excavation 532 m? 4,20 22.34
3.2 |Sand ballast 0.19 m® 96.38 18.31
3.3 |Disposal (Loading, 10-km Transport., Unloading) 2.353 m® 13.21 31.08
3.4 iDeposit Excavation - Loading, Transport,, Unloadi] 1.596 m? 12.95 20,67
3.5 |Cempacted Refilling 4.56 m* 8.75 30.80
3.6 |Discontinueus propping 2.80 m? 12,72 35.62
3.7 |Centinuous propping 1.68 m? 19.75 33.18
3.8_|Waoaden-metallic propping 1.12 m? 83.41 93.42
4 |Pipe Laying 1 m 14.86 14.86
5 |Manhaoles 0.014 unid 3,075.19 43.05
6 JPaving
6.1 |Asphait Paverment Removal 1.90 m? 11.54 21.93
8.2 |Trench Filling Concrete 0.475 m? 200.36 89517
6.3 !Asphalt Concrete Cover 0085 | m® 400.07 | 38.01
‘7 |Supply of A3 Concrete Pipes _ -
~ 7.1 |Plpe D=700mm 1 m 173.46 173.46 |
7.2 1BDI (30%) 52.04
) Supply Subtotal o 225.80
Subtotal without Supply, without Paving 404.52
Paving Subtotal 156,10
_|Total without Paving §30.01
_iTotal with Paving_ 785.12
CRITERIA ADOPTED

Trench Width = 1,90m _
Passageways {Pedestrians and Vehicles) = 5% of Trench Area
Sand ballast = 0,10m

Trench Depth = 2,80m '

Disposal = Pipe + ballast + soil substrate volumes

Soll Replacament = 30% of excavated volume

Propping = 2 trench walls = 2x2,80 = 5,60m?
Discontinuous Propping = 50% = 0,50x5,60 = 2,80 m?
Continuous Propping = 30% = 0,3x5,60 = 1,68m?
Wooden-Metallic Propping = 20% = 0,20x5,60 = 1,12m?
Manhole - 1 every 70m = 0,014 unit/m

Trench Filling Concrete = 0,25x1,90 = 0,475m°

Asphalt Concrete Caver = 0,05x1,90 = 0,095m3
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TABLE 22 - RIBEIRAC DOS COUROS
COST OF METER OF TRUNK LINE

D=800mm
COST (R$)
ITEM [DESCRIPTION QTy. UNIT
UNIT TOTAL
1 |General Services
1.1 {Work Marking 1 m 0.50 0.50
1.2 {Woark Survey 1 m 1.72 1.72
1.3 |Boarding and Safely Lighting 1 m 4.41 4.41
1.4 |Work Site 1 gb 42,00 42.00
1.5 |Traffic Signalization 1 m 1.50 1.50
1.6 |Wooden Passageway 0,100 m? 42.70 4,27
1.7 |Metallic Bridge for Vehicles 0.100 m? 116.72 11.57
3 |Earthworks ‘
3.1 |Excavation 5.80 m? 4,20 24.36
3.2 {Sand ballast 0.2 m? 86.38 19.28
3.3 |Disposal {Loading, 10-km Transport., Unleading) 2.649 m? 13.21 34.99
3.4 |Deposit Excavation - Loading, Transport., Unloadil - 1.74 m® 12.95 22.563
3.5 {Compacted Refilling 4,89 m® 6.75 33.01
3.6 |Discontinuous propping 2.36 m? 12.72 30.02
3.7 {Continuous propping 1.77 m? 19.75 34.96
2.8 |Woeden-metallic propping 1.77 i 83.41 147 .64
4 |Pipe Laying 1 m 18.48 18.48
5 Manholes 0.014 unid 3,075,149 43.05
6 {Paving .
6.1 |Asphalt Pavement Removal 2.00 m? 11.54 23,08
6.2 ]Trench Filling Concrete 0.500 m® 200.36 100.18
6.3 {Asphalt Concrete Cover 0.100 m' 400.07 40.01
7 {5upply of A3 Concrete Pipes
7.1 {Pipe D=6800mim _ ' 1 m 187.05 187.05
7.2 |BDI (30%}) B - 5612
' " {Supply Subtotal - 24317
Subtotal without Supply, without Paving 474.29
Paving Subtotal e 163.27
Total without Paving 717.46
Total with Paving 880.73
CRITERIA ADOPTED

Trench Width =2,00m
Passageways (Pedestrians and Vehicles) = 5% of Trench Area
Sand ballast = 0,10m

Trench Depth = 2,95m

Disposal = Pipe + ballast + soil substrate volumes

Soil Replacement = 30% of excavated volume

Propping = 2 trench walls = 2x2,85 = 3,80m?
Discontinuous Propping = 40% = 0,40x5,90 = 2,36 m?
Continuous Propping = 30% = 0,3x5,90 = 1,77m?
Wooden-Metallic Propping = 30% = 0,305,890 = 1,77m?
Manhole - 1 svery 70m = 0,014 unitfm

Trench Filling Concrete = 0,25x2,00 = 0,500m”

Asphalt Concrete Cover = 0,05x2,00 = 0,100m3
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TABLE 23 - RIBEIRAO DOS COUROS
COST OF METER OF TRUNK LINE

D=900mm
COST (R$)
ITEM |DESCRIPTION QTy. UNIT
UNIT TOTAL
1 |General Services
1.1 |Work Marking 1 m 0.50 0.50
1.2 |Work Survey 1 m 1.72 1.72
1.3 |Boarding and Safety Lighting 1 m 4.4 4.41
1.4 - |Waork Site 1 gb 50,00 50.00
1.5 |Traffic Signalization 1 m 1.50 1.50
1.6 jWooden Passageway 0.105 m? 42.70 4.48
1.7 [Metallic Bridge for Vehicles 0.105 m? 116.72 12.15
3  |Earthworks
3.1 |Excavation 6.51 m? 4.20 27.34
3.2 |8and ballast 0.21 m? 96.38 20.24
3.3 |Disposal (Loading, 10-km Transport., Unloading) 3.028 m? 13.21 40.01
3.4 {Deposit Excavation - Loading, Transport.,, Unloadi 1,953 m? 12.95 26.29
3.5 jCompacted Refilling 543 m* 6.75 38.68
3.6 |Discontinuous propping 3.10 m? 12.72 39,43
3.7 _|Continuous propping 1.55 m? 18.75 30.61
3.8 |Waoden-metallic propping 1.55 m? 83.41 129,28
4 |Pipe Laying 1 m 23.43 23.43
5 |Manhales 0.014 unigl 3,075.18 43.05
8 |Paving
6.1 |Asphalt Pavement Removal 2.10- m? 11.54 24.23
6.2 |Trench Filing Concrete 0,525 m* 200,36 105.19
8.3 |Asphalt Concrete Cover ~ 0,105 m* 400,07 42.01
7 18upply of A3 Concrete Pipes 3
. 7.1 |Pipe D=900mm 1 m 266.00 266.00
7.2 |BDI (30%) : 79.80
" |Supply Subtotal 345.80
Subtotal without Supply, without Paving 480.14
“|Paving Subtotal 171.43 |
Total without Paving 83594
Total with Paving 1,007.37

CRITERIA ADOFTED
Trench Width = 2,10m

Passageways (Pedestrians and Vehicles) = 5% of Trench Area

Sand ballast = 0,10m

Trench Bepth = 3,10m

Disposal = Pipe + ballast + soil substrate volumes
Soil Replacement = 30% of excavated volume
Prapping = 2 trench walls = 2x3,10 = 8,20m?*

Discontinuous Propping = 50% = 0,50%6,20 = 3,10 m?

Continuous Propping = 25% = 0,25x6,20 = 1,55m?

Wooden-Metallic Propping = 25% = §,25x6,20 = 1,55m?

Manhole - 1 every 70m = 0,014 unit/m
Trench Fiiling Concrete = 0,25x2,10 = 0,525m?
Asphalt Concrete Cover = 0,05x2,10 = 0,105m3

A21.1.3-24




TABLE 24 - RIBEIRAO DOS COUROS
CcOST OF METER OF TRUNK LINE

D=1.000mm
COST (R$)
[TEM {DESCRIPTION QTY. UNIT
UNIT TOTAL |
1 |General Services
1.1 |Wark Marking 1 m 0.50 0.50
1.2 |Work Survey 1 m 1.72 1.72
1.3 |Boarding and Safety Lighting 1 m 4.41 4.41
1.4 |Work Site 1 gh 55.00 55,00
1.5 [Traffic Signalization 1 m 1.50 1.50
1.6 (Wooden Passageway: 0.113 m? 42.70 4,83
1.7 |Metallic Bridge for Vehicles 0.113 m? 115,72 13.08
3 |Earthworks -
3.1 |Excavation 7.31 m® 4,20 30.70
3.2 |Sand ballast 0.225 m? 96.38 21.69
3.3 |Disposal (Loading, 10-km Transport,, Unloading} 3.549 m* 13.21 46.88
3.4 |Deposit Excavation - Loading, Transport,, Unloadil]l 2.193 m* 12.95 28.40
3.5 |Compacted Refilling 5.95 m® 8.75% 40.1%
3.6 {Discontinuous propping 3.25 m? 12.72 41.34
3.7 |Continuous propping 1.63 m? 19,75 32,19
3.8 |Wooden-metallic propping 1.63 m? 83.41 135.96
4 |Pipe Laying 1 m 29.10 28.10
5  |Manholes 0.014 unid 3,075.19 43.05
6 [Paving
6.1 {Asphalt Pavement Removal 2.25 m? 11.54 25087
6.2 |Trench Filling Concrete 0.563 m? 200,36 112.80
6.3 |Asphalt Concrete Cover g3 [ m 400,07 45,21
7 |Supply of A3 Concrete Pipes
7.1 |Pipe D=1.000mm 1 m . 313.00 313.00
7.2 |BDI(30%) ' 93.90
Supply Subtotal 406.90
Subtotal without Supply, without Paving 530.53
Paving Subtotal 183.98
Total without Paving 937.43
Total with Paving 1.121.41
CRITERIA ADOFTED

Traench Width = 2,25m
Passageways (Pedestrians and Vehicles) = 6% of Trench Area
Sand ballast = 0,10m

Trench Depth = 3,25m

Disposal = Pipe + ballast + soil substrate volumes

Soil Replacement = 30% of excavated volume

Propping = 2 trench walls = 2¢3,25 = 6,50m?
Discontinuous Propping = 50% = 0,50x6,50 = 3,25 m*
Continuaus Propping = 25% = 0,25x6,50 = 1,63m?
Wooden-Metallic Propping = 25% = 0,26x6,50 = 1,63m?
Manhole - 1 every 70m = 0,014 unit/m

Trench Filling Goncrete = 0,25x2,25 = 0,563m*

Asphalt Concrete Cover = 0,05x2,25 = 0,113m3

A21.1.3-25
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Material Anexo A21.1.4 PUMP STATION GOSTS

Table 01 — Pump Station EEE-1, Costs Evaluation

TABLE 01 - RIBEIRAQ DOS COUROS

PUMP STATION EEE-1
COSTS EVALUATION

ALTERNATIVES
1 2 3 4
Phase 1 Phase 2
Takagi Camargo Jurubatuba | Camargo Takagi
Nominai Flow {ifs) 778 778 778 456 322
Manometric Head {mca) 104 - B3 80 64 100
Liguid Power {CV) 1,746 1,089 1,383 649 716
COSTS OF PUMP STATION (R§)
ALTERNATIVES
1 2 3 4
Phasei | Phase?2
Takagi Camargo | Jurubaiuba | Camargo | = Takagi
) 4,123,400 4,123,400 4,123,400 5,484,122
Civil Construction (R$)
' . 55,000 55,000 55,000 66,000
Urbanization (R$)
© 1,641,240 1,023,660 1,300,020 811,380 =895.143
Motor-pump Assembly (RB) . ‘ : ‘
‘(’;ig)“g and Mechanical Installation | 4 35,000 | 2,722,500 |  3.457,500 | 2,157,925 | 2,380,700
. 1,556,000 1,556,000 | - 1,556,000 §12,000 - 644,000
Grates, Pipes, Valves, etc.
TOTAL 11740840 | 9480580 | 1040120 | T4 8819543
13,351,270

A21.1.4-1




Table 02 — Pump Station EEE-2 and EEE-3, Costs Evaluation

TABLE 02 - RIBEIRAO DOS COUROS
PUMP STATION EEE-2 and EEE-3

COSTS EVALUATION
EEE-02 EEE-03
Nominal Flow (I/s) 264 168
Manometric Head {mca) 34 47
Liguid Power (CV) 1889 175
COSTS OF PUMP STATION (R$)
EEE-02 EEE-03
. ) 1,399,200 .890,400
Civil Consfruction (R$)
55,000 55,000
Urbanization {R$)
187,060 164,500
Motor-pump Assembly (R§)
Wiring and Mechanical Installation 497,500 437 500
(R%) o
- 528,000 336,000
Grates, Pipes, Valves, etc. : :
2,666,760

TOTAL

1,883,400

A2l.1.4-2
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TABELA 01 - PREGOS UNITARIOS DOS SERVICOS

. PRECO
DISCRIMINAGAO NUMERQ | UNIDADE| UNITARIO
(R$}
Locag8o da Obra 020202 m 0.50
Cadastro da Obra . 020208 m 1.72
Sinalizagao de Transito 030101 m 1.55
Tapume com lluminagio ] 030103 m 4.46
Passadico de Madeira para Pedestres 030201 m? 42,61
Travessia de Chapa Metalica para Veiculos 030203 m? 115.72
Escavaggo de Areas, Mecanizada, qualquer Terreno, exceto Rocha 040102 m* 3.9
Escavagio de Jazidas de Solo 040104 m? 5.34
Escavagdio de Valas até 2,0m 040501 m* 4.54
Escavagéo de valas até 4,0m 040503 m? 577
Aterro Compactado sem Controle 040802 m? 6.75
Carga e Descarga de Sole 041001 m® 2.51
Transporte de Material Escavado 041002 m*xkKm 1.07
Escoramento Descontinuc 050102 m? 12.78
Escoramento Continuo 050103 m? 19.81
- Escoramento Especial 050104 m? 39.04
Escoramento Metdlico Madeira com 1 Quadro 050201 m? 83.79
Escoramento Metalico Madeira com 2 Quadros 050202 m? 88.03
Lastro de Areia (A) 080401 m? 103.84
Lastro de Areia (B) 080431 m? 95.50
Pogo de Visita D=1,00m, H=2 00m 082301 unid 2,124,50
Poco de Visita D=1,00m, H=3,00m 082302 unid 2,542,056
Pogo de Visita D=1,20m, H=2,00m 082401 unid 2,621.41
Poco de Visita D=1,20m, H=3,00m 082402 unid 310110
Assentamento Tubos PVC D=200mm 090606 m 1.82
Assentamento Tubos PVC D=300mm 090606 m 2.9
Assentamento Tubos PVC D=400mm : 090607 m 3.68
Assentamento Tubos FoFo D=200mm 090708 m 666
Assentamento Tubos FoFo D=250mm 0980706 m 746
~ Assentamento Tubos FoFo D=300mm 090707 m 945
Assenfamento Tubos FoFo D=400mm - Q80708 m 11.42
_ Assentamento. Tubos FoFo D=500mm : 090709 m 13.71.
Assentamento Tubos FoFo D=600mm 090710 m 16.54 '
Assentamento Tubos FoFo D=700mm 090711 m 21.10
Assentamenio Tubos Fof-a D=800mm 080712 = m 26.45
- Assentamento Tubos Concreto D=400mm . 091001 m 7.18
Assentamento Tubos Concreto D=500mm o 091002 m 10.57
Assentamenio Tubos Concreto D=600mm . . 081003 m 12.59°
Assentamento Tubos Concreto D=700mm . 091004 m 14.86
Assentamento Tubos Concreto D=800mm : o 091005 m 18.48
Assentamento Tubos Concreto D=800mm . ' 091006 m 23.43
Assentamento Tubos Concreto D=1.000mm- " 091007 m 2010
Assentamento Tubos Concreto D=1.100mm - = - 091008 m - 38.79
Assentamento Tubos Concreto D=1.200mm : _ 091009 m 55.47
Assentamento Tubos Concreto D=1,600mm - _ 091010 m 84.73
Assentamento Tubos Concreto D=2.000mm - 091011 m 124.95
Levantamento Pavimentagéo Asfaltica : : 100101 m? 11.58
Execucdo de Pavimentacio Asfaltica : : :
Preparo da Caixa . : 100401 m 6.88
Sub Base em Brita ou Macadame Hidraulico ‘ 100402 m® 100.22
Base de Macadame Betuminoso : 100403 m? 223.38
Imprimacao Ligante ' 100404 m? 3.36
Capa de Concreto Asfaltico 100406 m? 415,25
Concreto para Fechamenito de Valas 100407 m? 200.36



TABELA 02 - PRECOS DE MERCADO DOS MATERIAIS

TUB0S DE FERRO FUNDIDO PARA RECALQUE DE ESGOTO, PONTA E BOLSA,

JUNTA ELASTICA (SAINT-GOBAIN)
D=200mm {estimado)
D=250mm

D=300mm (estimado)
D=350mm

D=400mm {estimadao)
D=500mm (estimado)
D=600mm {estimado
D=700mm

D=800mm

D=800mm (estimado)
D=1.000mm (estimado)
D=1.200mm (estimado)

TUBOS DE PVC PARA ESGOTOS, PONTA E BOLSA, JUNTA ELASTICA
(VINILFORT - TIGRE)

D=200mm

D=250mm

D=300mm

D=350mm

D=400mm

TUBOS DE CONCRETO ARMADO PARA ESGOTO, COM JUNTA DE BORRACHA
CONFORME NBR 8890, CLASSE A3 (GIASSETTI)
D=400mm :

D=600mm

D=700mm

D=800mm

D=900mm

D=1.000mm (eslimado)

D=1.200mm (estimado)

D=1.500mm (estimado)

- D=2.000mm (estimado)

2333332333323

33333

233233333

185.00
230.00
258.00
305.00
362.00
477.00
604.00
750.00
917.00
1,099.00
1,295.00
1,739.00

2168
37.18
58.97
77.08
95.01

76.35
139.00
173.46
t187.05
266.00
313.00
435,00

-668.00
1,212.00



TABELA 03 - RIBEIRAO DOS COURQS
RESUMO DOS CUSTOS DE LINHAS DE RECALQUE - R$/ m

DIAMETRO E MATERIAL PAVIMENTAGAO
SEM | com
D = 200 mm - Ferro Fundido, Linha Integral 341 415
D = 250 mm - Ferro Fundido, Linha Integral 301 489
D = 300 mm - Ferro Fundido, Linha Integral 436 526
D = 350 mm - Ferro Fundido, Linha Integral 502 597
D = 400 mm - Ferro Fundido, Linha Integral 581 680
D = 500 mm - Ferro Fundido, Linha Integral 745 852
D = 600 mm - Ferro Fundido, Linha Integral 926 1,046
D = 700 mm - Ferro Fundido, Linha Integral 1,140 1,280
D = 800 mm - Ferre Fundido, Linha Integral 1,375 1,524
D = 900 mm - Ferro Fundide, Linha Integral 1,630 1,787

D = 1.000 mm - Ferro Fundido, Linha Integral 1,896 2,081 -




Custos Unitarios (R$/m)

Ribeirdo dos Couros - Custo por Metro Linear das Linhas
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TABELA 04 - RIBEIRAO DOS COUROS
CUSTOS POR METRO DE LINHA DE RECALQUE

D=200mm
PRECO (R$)
ITEM |DISCRIMINACAO QUANT. | UNID.
| UNITARIO | TOTAL
1 Servigos Gerais
1.1 Locagéo da Obra 1 m 0.50 0.50
1.2 Cadastro da Obra 1 m 1.72 1.72
1.3 Tapume com lluminagéo de Seguranga 1 m 4.46 4.48
1.4 Canteiro de Obras 1 gb 10.00 10,00 .
1.5 Sinalizagéo de Transito 1 m 1.55 1.55
1.6 Passadigo de Madeira para Pedestres 0.045 m# 42.61 1.92
1.7 Passadigo Metélico para Veiculos 0.045 m?2 115.72 5.21
2 Movimento de Terra
2.1 Escavacéo 117 m? 3.91 4,57
2.2 Lastrode Areia 0.09 e 95.50 8.60
2,3 Bota Fora (Carga, Transporte 5Km, Descarga) 0.12 m? 15.86 1.90
2.4 Reaterro Compactado 1.05 m? 6.75 7,09
2,5 Escoramento Descontinuo 2.6 m# 12,78 33.23 ..
3 Assentamento de Tubos 1 m .66 6.66
4 Pavimentgéo _
4.1 Levantamento de Pavimentagdo Asfaltica 0.9 m? 11.59 10.43
‘4.2 Concreto para Fechamento de Valas 0225 — m? 200,36 45.08
4,3 Capa de Concreto Asfaltico 0.045 m? 415,25 18.69
5 Formecimento do Tubo FoFo D=200mm 1 m 195.00 195.00
- BDI (30%) 58.50
_ Total de Fornecimento 253.50
. . Sub Total sem Fornemmento sem Pavlment ' 87.40
) Sub Total de Pavimentagio 74,20
Total sem Pavimentagéo . 340.90
Total com Pavumentagéo 415.10

CRITERIOS ADOTADOS
Largura da Vala = 0,90m

Passadigos (Pedestres e Veiculos) = 5% da Area da Vala

Recobrimente = 1,00m

Lastro de Areia = 0,10m
Profundidade da Vala = 1,30m
Bota Fora = Viubo + Vlastro
Escoramento Descontinuo = 2 Jados da vala = 2x1,30 = 2,60m?
Concreto para Fechamento da Vala = 0,25x0,90 = 0,225m?
Capa de Concreto Asféltico = 0,05x0,90 = 0,045m?



TABELA 05 - RIBEIRAO DOS COUROS
CUSTOS POR METRO DE LINHA DE RECALQUE

p=250mm
; PRECO (R$)
ITEM |DISCRIMINACAO QUANT. | UNID.
UNITARIO | TOTAL
1  Servigos Gerais
1.1 Locagdo da Obra 1 m 0.50 0.50
1.2 Cadastro da Obra 1 m 1.72 1.72
1,3 Tapume com lluminagéo de Seguranga 1 m 4.45 4.46
1.4 Cantelro de Qbras 1 ab 10.00 10.00
1.5 Sinalizagio de Transito 1 m 1.55 1.55
1.6 Passadico de Madeira para Pedestres 0.048 m? 42.61 2.05
1,7 Passadigo Metalico para Veiculos 0.048 m? 115.72 5.55
2 Movimento de Terra
21 Escavacio 1.28 m? 3o 5.00
2.2 Lastro de Areia (.085 m3 95.50 a.07
2.3 Bota Fora (Carga, Transporte 5Km, Descarga) 0.144 m? 15.86 2.28
2.4 Reaterro Compactado 1.136 m? 6.75 7.67
2.5 Escoramento Descontinuo 2.7 m? 12.78 34.51
© 3 Assentamento de Tubos 1 m 7.46 7.46
4  Pavimentg8o _ _
4,1 Levantamento de Pavimentacgfio Asféltica (.95 m? . 11,58 -11.01
4.2 Concreto para Fechamento de Valas 0.238 me 200,36 47.69
4,3 Capa de Concreto Asfaltico 0.048 m?* 415.25 19.93
5 Fornecimento do Tubo FoFo D=250mm 1 m 230.00 230.00
. BDI (30%) 69.00
Total de Fornecimento 299,00
. 8ub Totai sem Fornecimento,'sem Paviment, 91.82
Sub Total de Pavimeantagéo 78.63 _
Total sem Pavimentagdo  390.82
Total com Pavimentacéo 469.45
CRITERIOS ADOTADOS

Largura da Vala = 0,95m

Passadigos (Pedestres e Velculos) = 5% da Area da Vala

Recobrimento = 1,00m

Lastro de Areia = 0,10m
Profundidade da Vala = 1,35m
Bota Fora = Vtubo + Vlastro
.Escoramento Descontinuo = 2 lados da vala = 2x1,35 = 2,70m?
Concreto para Fechamento da Vala = 0,25x0,95 = 0,238m?
Capa de Concreto Asfaltico = 0,05x0,95 = 0,048m?




TABELA 06 - RIBEIRAO DOS COUROS
CUSTOS POR METRO DE LINHA DE RECALQUE

D=300mm
) PRECO (R$)
ITEM |DISCRIMINACAO QUANT, | UNID.
UNITARIO | TOTAL
1 Servigos Gerais
1.4 Locacgho da Obra 1 m 0.50 0.50
1.2 Cadastro da Obra 1 m 1.72 1.72
1.3 Tapume com lluminagéo de Seguran¢a 1 m 4.46 4.45
1.4 Canteiro de Cbras 1 gb 10.00 10.00
1.5 Sinaliza¢do de Transito 1 m 1.58 1.55
1.6 Passadigo de Madeira para Pedestres 0.055 m? 42.61 2,34
1.7 Passadigo Metélico para Veiculos 0.055 m? 115.72 6.36
2  Movimento de Terra
2.1 Escavagéo 1.54 m? 3.91 6.02
2.2 Lastro de Areia 0.1 m? 95.50 10.51
2.3 Bota Fora (Carga, Transporte 5Km, Descarga) 0.144 m? 15.86 2,28
2.4 Reaterro Compactado 1.396 m? 6.75 9.42
2.5 Escoramento Descontinuo 2.8 m? 12,78 35,78
3 Assentamento de Tubos 1 m 9.45 9,45
4 Pavimentgéo
4.1 Levantamento de Pavimentagho Asfaltica 1.1 m? 11.59 12,75
4.2 Concreto para Fechamento de Valas 0.275 m® 200.36 55,10
4.3 Capa de Concreto Asféilico 0.055 m? 415.25 22.84
5 Fornecimento do Tubo FoFo D=300mm 1 m 258.00  258.00
~ BDI (30%) : 77.40
Total de Fornecimento 33540 .
Sub Total sem Fornecimento, sem Paviment. 100.41
Sub Total de Pavimentagéo ' : 90,69
Total sem Pavimentagio 435 81
Total com Pavimentagdo 526.49
CRITERIOS ADOTADOS

lLargura da Vala = 1,10m

Passadigos (Pedestres e Veiculos) = 5% da Area da Vala

Recobrimento = 1,00m

Lastro de Areia = 0,10m
Profundidade da Vala = 1,40m
Bota Fora = \tubo + Vlastro
Escoramento Descontinuo = 2 lados da vala = 2x1,40 = 2,80m?
Goncreto para Fechamento da Vala = 0,25x1,10 = 0,275m*
Capa de Concreto Asféltico = 0,05x1,10 = 0,055m?




TABELA 07 - RIBEIRAO DOS COUROS
cUSTOS POR METRO DE LINHA DE RECALQUE

Largura da Vala = 1,15m

Passadigos (Pedestres e Velculos) = 5% da Area da Vala

Recobrimento = 1,00m

Lastro de Areia = 0,10m
Profundidade da Vala = 1,45m
Bota Fora = Viubo + Vlastro
Escoramento Descontinuo = 2 lados da vala = 2x1,45 = 2,90m?
Concreto para Fechamento da Vala = 0,25x1,15 = 0,288m?*
Capa de Concreto Asfattico = 0,05x1,10 = 0,058m°

D=350mm
PRECO (R$)
[TEM [DISCRIMINACAO QUANT, | UNID.
_ UNITARIO | TOTAL
1 Servigos Gerais
11 Locagéo da Obra 1 m 0.50 0.50
1.2 Cadastro da Obra 1 m 1.72 1.72
1,3 Tapume com lluminagéo de Seguranga 1 m 4,46 4.46
t4 Canteiro de Obras 1 gb 10.00 10.00
1.5 Sinalizagio de Transito 1 m 1.65 1.55
16 Passadigo de Madeira para Pedestres 0.058 m? 4261 2.47
1,7 Passadigo Metdlico para Velculos 0.058 m? 115.72 6.71
2 Movimento de Terra
2.1 Escavagéo 1.67 m? 3.91 6.53
2.2 Lastro de Areia 0.115 m? 95.50 10.98
2.3 Bota Fora (Carga, Transporte 5Km, Descarga) 0.211 m? 15.86 3.35
24 Reaterro Compactado 1.459 m? 6.75 9.85
2.5 Escoramento Descontinuo 2.9 m? 12.78 37.06
3 Assentamento de Tubos 1 m 10.44 10.44
4 Pavimentgéo
41 Levantamento de Pavimentagdo Asféltica 1.15 m? 11.59 13.33
4.2 Concreto para Fechamento de Valas 0.288 m? 200,36 57.70
- 4,3 Capa de Concreto Asfaltico 0.058 m? . 415.25 24,08
5. Fomecimento do Tubo FoFo D=350mm 1 m 30500  305.00
~BDI (30%) ‘ 91.50
Total de Fornecimento 396.50
Sub Total sem Fornecimento, sem Paviment. 105.62 .
Sub Total de Pavimentagéo 95,12
Total sem Pavimentagéo 502,12
Total com Pavimentagéo 597.24
CRITERIOS ADOTADOS




TABELA 08 - RIBEIRAO DOS COUROS
CUSTOS POR METRO DE LINHA DE RECALQUE

~ Largura da Vala = 1,20m

Passadigos (Pedestres e Veiculos) = 5% da Area da Vala

Recobrimento = 1,00m

Lastro de Areia = 0,10m
Profundidade da Vala = 1 50m
Bota Fora = Vitubo + Vlastro
Escoramento Descontinuo = 2 lados da vala = 2x1 50 = 3,00m?
Concreto para Fechamento da Vala = 0,25x1,20 = 0,300m?
Capa de Concreto Asféltico = 0,05x1,20 = 0,060m®

10

D=400mm
PRECO (R$)
ITEM |DISCRIMINAGAO QUANT. [ UNID.
UNITARIO | TOTAL
1 Servigos Gerais
1.1 Locag¢do da Obra 1 m 0.50 0.50
1.2 Cadastro da Obra 1 m 1.72 1.72
1.3 Tapume com lluminagio de Seguranga 1 m 4.48 4.48
1.4 Canteiro de Obras 1 gb 10.00 10.00 -
1.5 Sinalizacio de Transito 1 m 1.55 1.55
1.6 Passadico de Madeira para Pedestres 0.06 m? 42.61 2.56
1.7 Passadigo Metélico para Velculos 0.06 m? 116,72 6.94
2 Movimento de Terra S
2.1 Escavagfo 1.80 m? 3.91 7.04
- 2.2 Lastro de Areia .12 m? 95.50 11.46
2.3 Bota Fora (Carga, Transporte 5Km, Descarga) 0.246 m? 15.86 380
2.4 Reaterro Compactado 1.554 m? 6.75 1049
2.5 Escoramento Descontinuo 3.00 m? 12.78 3834
3 " Assentamento de Tubos 1 m 11.42 1142
4 Pavimentgdo
4.1 Levantamento de Pavimentagio Asfaltica 1.200 m= 11.69 13.91
4.2 Concreto para Fechamento de Valas 0,300 m? 200,36 60.11
4.3 Capa de Concreto Asfaltico 0.060 m? 415,25 2492
5 Fornecimento do Tubo FoFo D=400mm 1 m -362.00 362.00
BDI (30%)} 108.60
Total de Fornecimento 470,60
. Sub Total sem Fornecimento, sem Paviment. “110.38
Sub Total de Pavimentago 98,93 -
Total sem Paviméntacéo 580.98
Total com Pavimentagéo 879.91
CRITERIOS ADOTADOS



TABELA 09 - RIBEIRAO DOS COUROS
CUSTOS POR METRO DE LINHA DE RECALQUE

D=500mm

Total com Pavimentagéo

CRITERIOS ADOTADOS

Largura da Vala = 1,30m

Passadigos (Pedestres e Velculos) = 5% da Area da Vata
Recobrimento = 1,00m

Lastro de Arefa = 0,10m

Profundidade da Vala = 1,60m

Bota Fora = Vtubo + Vlastro

Escoramento Total = 2 Jados da vala = 2x1,60 = 3,20m?
Escoramento Descontinuo = 90% = 0,90*3,20 = 2, 88
Escoramento Continuo = 10% = 0,10*3,20 = 0,32
Concreto para Fechamento da Vala = 0,25x1,30 = 0,325m°
Capa de Concreto Asfaltico = 0,05x1,30 = 0,065m°

11

PREGCO (R$)
[TEM |DISCRIMINAGCAO QUANT. | UNID.
: UNITARIO | TOTAL
1 Servigos Gerais
1.1 Locagéo da Obra 1 m 0.50 0.50
1.2 Cadastro da Obra 1 m 1.72 1.72
1.3 Tapume com lluminagéo de Seguranga 1 m 4,46 4,46
1.4 Canteiro de Cbras 1 gb 12.00 12.00
1.6 Sinalizagéio de Transito 1 m 1.55 1.55
1.6 Passadigo de Madeira para Pedestres 0.065 m?* 42.61 2.77
1,7 Passadigo Metdlico para Veiculos 0.065 m* 115.72 7.52
2 Movimento de Terra
2.1 Escavacéo 2.08 m? 3.9 8.13
2.2 Lastro de Areia 0.13 m? 95.50 12.42
2.3 Bota Fora (Carga, Transporte 5Km, Descarga) 0.326 m? 15.86 517
2.4 Reaterro Compactado 1.754 m? 6.75 11.84
2.5 - Escoramento Descontinuo 2.88 m? 12,78 _ 36.81
2.6 Escoramento Continuo 0.32 m? 19.81 6.34
3 Assentamento de Tubos 1 m 13.71 13.71
4 Pavimentgéo : _

. 41  Levantamento de Pavimentagio Asféltica 1.300 m? 11.59 15.07
~ 4.2 Concreto para Fechamento de Valas 0.325 m? 200.36 65.12
4.3 Capa de Concreto Asfaltico 0.065 m? 415.25 26.99
& - Fornecimento do Tubo FoFo D=500mm -1 m 477.00 477.00
‘BDI (30%) S 143.10
~Total de Fornecimento 620,10
‘Sub Total sem Fornecimento, sem Paviment. 124,93
Sub Total de Pavimentagéo 107.18
Total sem Pavimentagéo 745.03
852.21




TABELA 10 - RIBEIRAO DOS COUROS
CUSTOS POR METRO DE LINHA DE RECALQUE
D=600mm

' _ PRECO (R$)
ITEM |[DISCRIMINAGAC QUANT. | UNID. -
UNITARIO | TOTAL ’
1 Servigos Gerais
1.1 Locacio da Obra 1 m 0.50 0.50
1.2 Cadastro da Cbra 1 m 1.72 1.72
1.3 Tapume com lluminagéo de Segurancga 1 m 4.46 4.46
1.4 Canteiro de Obras ' 1 gb 12.00 12.00
1.5 Sinaliza¢ao de Transito 1 m ©1.55 1.55
1.6 Passadico de Madeira para Pedestres 0.073 m? 42.61 31
1.7 Passadigo Metélico para Veiculos 0.073 m? 1156.72 8.45
2 Moavimento de Terra
2.1 Escavacéo 2.47 m? 3.91 9.64
2.2 Lastro de Areia 0.145 m? 95.50 13.85
2.3 Bota Fora (Carga, Transporte 5Km, Descarga) . 0.428 m* 15.86 8.79
2.4 Reaterro Compactado 2.037 m* 6.75 13,75
2.5 Escoramento Descontinuo 2.72 m? 12.78 3476
2.6 Escoramento Continuo 0.68 m? 19.81 13,47
3 Assentamento de Tubos 1 m 16.54 16.54
4 Pavimentgéo
4.1 Levantamento de Pavimentagéo Asfaltica 1.450 m? 11.59 16.81
4,2 Concreto para Fechamento de Valas 0.363 m® 200.36 7273
4.3 Capa de Concreto Asfaltico 0.073 m* 415,25 30,31
5 Fornecimento do Tubo FoFo D=800mm 1 m 604.00 . 604.00
BD1 (30%) : 181.20
Total de Fornecimento 785.20
- . 8ub Total sem Fornecimento, sem FPaviment. 140.58
- Sub Total de Pavimentagéo 119.85
. Total sem Pavimentagéo 925,78
1,045.63

_ Totat com Pavimentagéo

CRITERIOS ADOTADOS

Largura da Vala = 1,45m

Passadicos (Pedestres e Veiculos) = 5% da Area da Vala
Recobrimento = 1,00m

Lastro de Areia = 0,10m

Profundidade da Vala = 1,70m

Bota Fora = \tubo + Viastro

Escoramento Total = 2 lados da vala = 2x1,70 = 3,40m?
Escoramento Descontinuo = 80% = 0,80%3,40 =272
Escoramento Continuo = 20% = 0,20%3,40 = 0,68
Concreto para Fechamento da Vala = 0,25x1,45 = 0,363m?
Capa de Concreto Asfaltico = 0,05x1,45 = 0,073m?
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" 7ABELA 11 - RIBEIRAO DOS COUROS
cUSTOS POR METRO DE LINHA DE RECALQUE

p=700mm

Total com Pavimentago

CRITERIOS ADOTADOS

Largura da Vala = 1,70m

Passadigos (Pedestres e Vefculos) = 5% da Area da Vala
Recobrimento = 1,00m '

Lastro de Areia = 0,10m

Profundidade da Vala = 1,80m

Bota Fora = Vtubo + Vlastro

Escoramento Total = 2 lados da vala = 2x1,80 = 3,60m?*
Escoramento Descontinuo = 70% = 0,70*3,60 = 2,62
Escoramento Continuo = 30% = 0,30*3,60 = 1,08
Concreto para Fechamento da Vala = 0,25x1,70 = 0,425n®
Capa de Concreto Asfaltico = 0,05x1,70 = 0,085m?
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_ PRECO (R$)
- |iTEM|DISCRIMINAGAO QUANT. | UNID.
_ UNITARIO | TOTAL
1 Servigos Gerais
1.1 Locagdo da Obra 1 m 0.50 0.50
1.2 Cadastro da Obra 1 m 1.72 1.72
1.3 Tapume com lluminagio de Seguranca 1 m 4.46 4.46
1.4 Canteiro de Obras 1 ab 15,00 15.00
1.5 Sinalizagéo de Transito 1 m 1.55 1.55
16 Passadi¢o de Madeira para Pedestres 0.085 m? 42.61 3.62
1.7 Passadigo Metalico para Veiculos 0.085 m? 115.72 9.84
2 Movimento de Terra
2.1 Escavagdo 3.06 m? 3.91 11.96
2.2 Lastro de Areia 017 m? 95.50 16,24
2.3 Bota Fora (Carga, Transporte 5Km, Descarga) 0.555 m? 15.86 8.80
2.4 - Reaterro Compactado 2.505 m? 6.75 16.91
2.5 Escoramento Descontinue 2.52 m? 12.78 az.21
2.8 Escoramento Continuo 1.08 m? 19,81 21.39
3 Assentamento de Tubos 1 m 2110 21.10
4 Pavimentg#o
4.1 - Levantamento de Pavimentagio Asfaltica 1.700 m? 11.59 19.70
4.2. Concreto para Fechamento de Valas 0.425 m? 200.38 85.15
‘4,3 Capa de Concreto Asféltico ‘ 0.085 m? 415.25 35,30 -
. 5 Fornecimento do Tubo FoFo D=700mm _ 1 m 750.00 750.00
BDI (30%) - 225,00
Total de Fornecimento 975.00
Sub Total sem Fornecimento, sem Paviment. 165.30
Sub Total de Pavimentagéo 140.15
Total sem Pavimentagao 1,140.30
1,280.45




TABELA 12 - RIBEIRAOQ DOS COUROS
CUSTOS POR METRO DE LINHA DE RECALQUE

D=800mm

PRECO (R$) '
[TEM |DISCRIMINAGAC QUANT. | UNID. _
UNITARIO | TOTAL
1 Servigos Gerais
1.1 Locacgio da Obra 1 m 0.50 0.50
1.2 Cadastro da Obra 1 m 1.72 172
1.3 Tapume com lluminagio de Seguranga 1 m 4,46 4.4
1.4 Canteiro de Obras 1 gb 156.00 15.00
1.5  Sinalizag8o de Transito 1 m 1.65 1.55
1.6 Passadi¢o de Madeira para Pedestres 0.09 m? 42.61 3.83
1.7 Passadigo Metélico para Veiculos 0,09 m? 115.72 10,41
2 Movimento de Terra o
21 Escavacéo 342 m? 3.91 13.37
2.2 Lastro de Areia 0.18 m? 95.50 17.19
2.3 Bota Fora (Carga, Transporte 5Km, Descarga) 0.693 m? 15.86 10.99
2.4 Reaterro Compactado 2,727 m? 6.75 18.41 -
2.5 Escoramento Descontinuo 228 m? 12.78 29.14 .
2.6 Escoramento Continuo 1.52 m? 19.81 30.11
3 Assentamento de Tubos 1 m 26.45 26.45
4 Pavimentgéo
4.1 Levantamento de Pavimentagdo Asfaltica 1.800 m? 11.59 20.86
4.2 Concreto para Fechamento de Valas 0450 m 200.36 90.16
4.3 Capa de Concreto Asfaltico 0.090 m?* 415.25 37.37
5 - Fornecimento do Tubho FoFo D=800mm -1 m 917.00 917.00
- BDI (30%) : 275.10
Total de Fornecimento 1,192.10-
Sub Total sem Fornecimento, sem Paviment. 183.14
Sub Total de Pavimentagéo 148.40
Total sem Pavimentagdo - 1,375.24
Total com Pawmentagao 1,523.64

CR!TERIOS ADOTADOS

Largura da Vala = 1,80m

Passadigos (Pedestres e Velculos) = 5% da Area da Vala
Recobrimento = 1,00m

Lastro de Areia = 0,10m

Profundidade da Vala = 1,90m

Bota Fora = Vtubo + Vlastro

Escoramento Total = 2 lados da vala = 2x1 90 = 3,80m?
Escoramento Descontinuo = 60% = 0 ,60%3,80 = 2,28
Escoramento Continuo = 40% = 0 403,80 = 1,52
Concreto para Fechamento da Vala = 0,25x1,80 = 0,450m?
Capa de Concreto Asfaltico = 0,05x1,80 = 0,000m?
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TABELA 13 - RIBEIRAQ DOS COUROS
cUSTOS POR METRO DE LINHA DE RECALQUE

D=800mm

Total com Pavimentagao.

CRITERIOS ADOTADOS

Largura da Vala = 1,90m

Passadigos (Pedestres e Velculos) = 5% da Area da Vala
Recobrimento = 1,00m

Lastro de Arefa = 0,10m

Profundidade da Vala = 2,00m

Bota Fora = Vtubo + Vlastro

Escoramento Total = 2 lados da vala = 2x2,00 = 4,00m?
Escoramento Descontinuo = §0% = 0,50*4,00 = 2,00
Escoramento Continuo = 50% = 0,50*4,00 = 2,00
Concrefo para Fechamento da Vala = 0,25x1,80 = 0,475m?
Capa de Concreto Asfaltico = 0,05x1,80 = 0,095m?

135

PRECO (R$)
1 TEM [DISCRIMINAGAO QUANT. | UNID.
UNITARIO | TOTAL
1 Servigos Gerais
1.4 Locagéo da Obra 1 m 0.50 0.50
1,2 Cadastro da Obra 1 m 1.72 1.72
1.3 Tapume com lluminagéo de Seguranga 1 m 4.46 4.46
1.4 Canteiro de Obras 1 gb 15.00 15.00
1.5 Sinalizagdo de Transito 1 m 1.55 1.55
16 Passadigo de Madeira para Pedestres 0.095 m? 42.61 4.05
1.7 Passadico Metalico para Veiculos . 0.095 m?* 115.72 10.99
2 Movimento de Terra
21 Escavaglo 3.80 m? 3.9 14.86
2.2 Lastro de Areia 0.19 m? 95.50 18.15
2.3 Bota Fora (Carga, Transporte 5Km, Descarga) 0.826 m? 15.86 13.10
2.4 Reaterro Compactado 2.974 me 6.75 20.07
2.5 Escoramento Descontinuo 2.00 m? - 12.78 25,56
2.8 Escoramento Continuo 2.00 m? - 19.81 39.62
-3 Assentamento de Tubos 1 m. - 31.80 31.80
4  Pavimentgéo : ‘
4.1 Levantamento de Pavimentagio Asféltica - 1.900 m# 11.59 22.02
4.2 Concreto para Fechamento de Valas 0.475 m? 200.36 95,17
4.3 Capa de Concreto Asfaitico . 0.095 m 415.25 39,45
5 - Fornecimento do Tubo FoFo D=900mm - 1 m .1,099.00  1,089.00
BDI (30%) ‘ 329.70
Total de Fornecimento 1,428.70 -
Sub Total sem Fornecimento, sem Paviment. 201.43
Sub Total de Pavimentagéo 166.64
Total sem Pavimentago 1,630.13
1,786.77




TABELA 14 - RIBEIRAO DOS COUROS
CUSTOS POR METRO DE LINHA DE RECALQUE
D=1.000mm

‘ PRECO (R$)
ITEM |DISCRIMINAGAO - QUANT. | UNID. :
UNITARIO | TOTAL
1 Servigos Gerals
1.1 Locagéo da Cbra 1 m 0.50 0.50
1.2 Cadastro da Obra 1 m 1.72 1.72
1.3 Tapume com lluminagéo de Seguranga 1 m 4.46 4,46
1.4 Canteiro de Obras 1 ab 15.00 15,00
1.5 Sinalizagio de Transito 1 m 1.55 1,55
1.6 Passadigo de Madeira para Pedestres 0.100 m? 4261 4,26
1.7 Passadigo Metalico para Veiculos 0.100 m? 116,72 11.57
2 Movimento de Terra
2.1 Escavagio 4.20 m?* 3.01 16.42
2,2 Lastro de Areia . 0.20 m? 95.50 19.10
2.3 Bota Fora (Carga, Transporte 5Km, Descarga) =~  0.985 m* 15.86 15.62
2.4 Reaterro Compactado 3.215 m? 6.75 21,70
2.5 Escoramento Descontinuo 2.10 m? 12,78 26.84
2.6 Escoramento Continuo 210 m? 19.81 41.80
3 Assentamento de Tubos 1 m 31.80 31.80
4 Pavimentgéo
4.1 Levantamento de Pavimentacio Asfaltica 2.000 m? 11.59 23.18
4.2 Concreto para Fechamento de Valas 0.500 m? 200.36 100.18
4,3 Capade Concreto Asfaltico 0.100 m? 415.25 41.53
5 Fornecimento do Tubo FoFo D=1.000mm 1 m 1,295.00  1,285.00
- BDI (30%) 388.50
" Total de Fornecimento. © 1,683.50
Sub Total sem Fornecimento, sem Paviment. 21215
Sub Total de Pavimentagéo 164.89
Total sem Pavimentagéo 1,895.85

Total com Pavimentagéo -

CRITERIOS ADOTADOS

. Largura da Vala = 2,00m '

" passadigos (Pedestres e Velculos) = 5% da Area da Vala
.Recobrimento = 1,00m :

Lastro de Areia = 0,10m

Profundidade da Vala = 2,10m

. Bota Fora = Vtubo + Viastro ‘ n _

Escoramento Total = 2 lados da vala = 2x2,10 = 4,20m?

Escoramento Descontinuo = 50% = 0,50%4,20 = 2,10

Escoramento Continuo = 50% = 0,560%4,20 = 2,10

Concreto para Fechamento da Vala = 0,25x2,00 = 0,500m*

Capa de Concreto Asfaltico = 0,05x2,00 = 0,100m?

16

2,060.53




TABELA 15 - RIBEIRAO DOS COUROS

RESUMO DOS CUSTOS DE COLETORES TRONGCO - R$/m

DIAMETRO E MATERIAL PAVIMENTAGAO
. SEM | COM
0 = 400 mm - Concreto 173 502
D = 500 mm - Concreto 453 580
D = 600 mm - Cancreto 540 684
D =700 mm - Concreto 634 701
D = 800 mm - Congcreto 722 887
D =900 mm - Concreto 841 1014
D = 1.000 mm - Concreto 943 1:129
D = 1.200 mm - Caoncreto 1,159 1,357
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TABELA 16 - RIBEIRAC DOS COUROS
CUSTOS POR METRO DE COLETORES TRONCO
D=200mm

PRECO(R$) |
ITEM {DISCRIMINAGAO QUANT. | UNID,
‘ UNITARIO | TOTAL
1 Servigos Gerals
1.1 lLocagéo da Obra 1 m 0.50 0.50
1.2 Cadastro da Obra 1 m 1.72 172
1.3 Tapume com lluminagéo de Seguranga 1 m 4.46 446
1.4 Canteiro de Obras 1 gb 15.00 15.00
1.6 Sinalizagdo de Transito 1 m 1.55 1.55
1.6 Passadigo de Madeira para Pedestres 0.060 m? 42.61 2.56
1.7 Passadico Metalico para Veiculos 0.060 m? 116,72 6.94
3  Movimento de Terra ‘ o
3.1 Escavagdo 240 m? 4.54 10.90
3.2 Lastro de Areia 0,12 m?® 103.84 12.46
3.3 Bota Fora (Carga, Transporte 10 Km, Descarga) 0.87 m? 13.21 11.49
3.4 Escavag3o em Jazida, Carga, Transporte, Desc. 0.72 m? 12.95 9.32
3.5 Reaterro Compactado 2.25 m? 6.756 15.19
3.6  Escoramento Descontinuo - 28 m? 12.78 35.78
3.7 Escoramento Continuo 12 m? 19.81 2377
4  Assentamento de Tubos 1 m 1.82 1.82
5 Pocos de Visita 0.014 unid 2,124.60 29,74
6 Pavimentgio
6.1 Levantamento de Pavimentacao Asgfaltica 1.20 m? 11.59 13.91
"6.2 Concreto para Fechamento de Valas 0.300 m?* 20038 60.11
6.3 Capa de Concreto Asfaitico 0.060 m? 415.25 24.92
7  Fornecimento do Tubo PVC Esgoto
7.1 Tubo D=200mm 1 m 21.68 21.68
7.2 BDI (30%) - 6.50
Sub Total do Fornecimento 28.18
Sub Total sem Fornecimento, sem Paviment. 183.21
- Sub Totai de Pavimentagdo 98.93
Total sem Pavimentagéo 211.39
Total com Pavimentagéo 310.32

CRITERIOS ADOTADOS
~ Largura da Vala = 1,20m -
Passadicos (Pedestres e Velculos) = 5% da Area da Vala
" Lastro de Areia = 0,10m
Profundidade da Vala = 2,00m
Bota Fora = Vtubo + Vlastro + Vsubst.solo
Substituicdo de Solo = 30% do volume escavado
Escoramento = 2 lados da vala = 2x2,00 = 4,00m?
Escoramento Descontinuo = 70% = 0,7x4,00 = 2,80 m?
Escoramento Continuo = 30% = 0,3x4,00 = 1,20m?
Pogo de Visita = 1 a cada 70m = 0,014 PV/m
Concreto para Fechamento da Vala = 0,25x1,20 = 0,30m?®
Capa de Concreto Asfaltico = 0,05x1,20 = 0,060m3
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TABELA 17 - RIBEIRAO DOS COUROS
CUSTOS POR METRO DE COLETORES TRONCO

=250mm

CRITERIOS ADOTADOS

Largura da Vala = 1,25m

Passadicos (Pedestres e Velculos) = 5% da Area da Vala
Lastro de Areia = 0,10m

Profundidade da Vala = 2,15m

Bota Fora = Vtubo + Vlastro + Vsubst.solo

Substituicsio de Solo = 30% do volume escavado
Escoramento = 2 lados da vala = 2x2,15 = 4,30m?
Escoramento Descontinuo = 70% = 0,7x4,30 = 3,01 m?
Escoramento Continuo = 30% = 0,3x4,30 = 1,29m?

Pogo de Visita = 1 a cada 70m = 0,014 PV/m

Concreto para Fechamento da Vala = 0,25x1,25 = 0,313m?
Capa de Concreto Asfattico = 0,05x1,25 = 0,063m3

19

PRECO (R$)
[TEM |DISCRIMINAGAO QUANT. | UNID.
: UNITARIO TOTAL
i Servigos Gerais
" 14 Locagdo da Obra 1 m 0.50 ' 0.50
12 Cadastro da Obra 1 m 1.72 1.72
. 1.3 Tapume com Huminag&o de Seguranga 1 m 4.46 4.46
14 Canteiro de Obras 1 gh 17.50 17.50
16 Sinalizagao de Transito 1 m 1.55 1.55
16 Passadico de Madeira para Pedestres 0.063 m? 42 61 2.68
1,7 Passadigo Metalico para Veiculos 0.063 m? 115.72 7.29
3 Movimento de Terra
3.1 Escavagéo 2.69 m?* 4,54 12.21
32 Lastro de Areia 0.125 m® 103.84 12.98
3.3 Bota Fora (Carga, Transporte 10 Km, Descarga) 0.981 m? 13.21 12.96
3.4 Escavacdo em Jazida, Carga, Transporte, Desc, 0.807 m® 12.95 10.45
35 Reaterro Compactado 2.52 m? 6.76 18.98
36  Escoramento Descontinuo 3.01 m? 12.78 38.47
3.7 Escoramento Continuo 1.29 m? 19.81 25.85
4  Assentamento de Tubos 1 m 2.36 2.36
5 Pogos de Visita 0.014 unid 2,542.05 35.59
6 Pavimenigao
6.1 - Levantamento de Pavimentagéo Asfaltica 1.25 m? 11.59 14.49
8.2 Concreto para Fechamento de Valas 0.313 m* 200.36 62.71
6.3 Capa de Concreto Asfaltico 0.083 m? 415,25 26.16
7 Fornecimento do Tubo PVYC Esgoto _ - L
74 Tubo D=250mm ' 1 - m ~ 37.18 . 3718
72 BDI (30%) ' - 1115
. Sub Total do Fornecimento 1 48.33 .
Sub Total sem Fornecimento, sem Paviment. 203.26
Sub Total de Pavimentacao 103.36
Total sem Pavimentagao 251.80
Total com Pavimentagdo 354.96




TABELA 18 - RIBEIRAO DOS COUROS
CUSTOS POR METRO DE COLETORES TRONCO

D=300mm
PRECO (R$)
ITEM [DISCRIMINAGAO QUANT. | UNID. '
_ . UNITARIO TOTAL\‘
1 Servigos Gerais
1.1 Locagdo da Qbra 1 m 0.50 0.50
1.2 Cadastro da Obra 1 m 1.72 172
1.3 Tapume com lluminagao de Seguranga 1 m 4.46 4,46
14 Canteiro de Obras 1 gb 20.00 20.00
1.5 Sinalizagdo de Transito 1 m 1.66 1.55
1.6 Passadigo de Madeira para Pedestres 0.065 m?2 42.61 277
1,7 Passadigo Metalico para Velculos 0.065 m? 115.72 7.52
3 Movimento de Terra
3.1 Escavagao 2.86 m? 4,54 12.98
3.2 Lastro de Areia 0.13 m? 103.84 13.50
3.3 Bota Fora (Carga, Transporte 10 Km, Descarga) 1.064 m? 13.21 14.06.
3.4 Escavacio em Jazida, Carga, Transporte, Desc. 0.858 m? 12.895 11.11
3.5 Reaterro Compactado 265 m? 6.75 17.91
3.6 Escoramento Descontinuo 3.08 2 m? 12.78 39.36
3.7 Escoramento Continuo 1.32 m? 19.81 26.15
4  Assentamento de Tubos 1 m 291 2.91
5 Pogos de Visita 0.014 unid 264205 - 35659
6 Pavimentgdo _
8.1 Levantamento de Pavimentag&o Asfaltica 1.30 m? 11.54 1500 -
6.2 Concreto para Fechamento de Valas 0.325 m? 200.36 6512 -~
6.3 Capa de Concreto Asfaltico 0.065 m* 415.25 26.99
7 Fornecimento do Tubo PVC Esgoto
7.1 Tubo D=300mm 1 m 58.97 58.97
7.2 BDI (30%) ‘ - 17.69
' “Sub Total do Fornecimento 76.66
Sub Total sem Fornecimento, sem Paviment. - 21210
'Sub Total de Pavimentagéo = - 107.11
Total sem Pavimentagéo 288.76
395.87

Total com Pavimentagéo -

CRITERIOS ADOTADOS
~ Largura da Vala = 1,30m : -
Passadicos (Pedestres e Veiculos) = 5% da Area da Vala
Lastro de Areia = 0,10m '
Profundidade da Vala = 2,20m
Bota Fora = Viubo + Viastro + Vsubst.solo
Substituigao de Solo = 30% do volume escavado
Escoramento = 2 lados da vala = 2x2,20 = 4,40m?
Escoramento Descantinuo = 70% = 0,7x4,40 = 3,08 m?
Escoramento Continuo = 30% = 0,3x4,40 = 1,32m?
Pogo de Visita = 1 a cada 70m = 0,014 PV/m
Concreto para Fechamento da Vala = 0,25x1,30 = 0,325m?
Capa de Concreto Asfaltico = 4,06x1,30 = 0,065m3
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. TABELA 19 - RIBEIRAO DOS COUROS
CUSTOS POR METRO DE COLETORES TRONCO

D=400mm

PRECO {R$)
[TEM DISCRIMINACAO QUANT. | UNID.
UNITARIO | TOTAL
1 Servigos Gerais
11 Locagéo da Obra 1 m 0.50 0.580
1.2 Cadastro da Obra 1 m 1.72 1.72
- 1.3 Tapume com lluminag&o de Seguranca 1 m 4.48 4.46
14 Canteiro de Obras 1 gb 25.00 25.00
15 Sinalizag&o de Transito 1 m 1.55 1.65
16 Passadico de Madeira para Pedestres 0.078 m? 42.61 3.32
1.7 Passadi¢o Metalico para Velculos 0.078 m? 115.72 9.03
3 Movimento de Terra
31 Escavacao 3.72 m? 4.54 16.89
3.2 Lastro de Areia 0.155 m? 103.84 16.10
33 Bota Fora (Carga, Transporte 10 Km, Descarga) 1.467 m? 13.21 19.38
34 Escavagao em Jazida, Carga, Transporte, Desc. 1.116 m? 12.95 14.45
3.5 Reaterro Compactado 3.37 m? 6.75 22.74
36 Escoramento Descontinuo 3.12 m? 12.78 39.87
37 Escoramento Continuo 1.44 m? 19.81 28.53
3.8 Escoramento Metalico-Madeira 0.24 m? 83.79 20.11
4 Agsentamento de Tubos 1 m 7.18 7.18
5 Pocgos de Visita 0.014 unid 3,101.10 43.42
6 Pavimentcao
61 Levantamento de Pavimentagao Asfaltica 1.55 m? 11.54 17.89
6.2 Concreto para Fechamento de Valas 0.388 . m® 200.36 77.74
6.3 Capa de Concreto Asfaltico 0.078 m? 415.25 32.39
7 Fornecimento do Tubo Concreto A3 : o
7.1 Tubo D=400mm - _ 1 m 76.35 76.35
7.2 BDI (30%) o 22.91
Sub Total do Fornecimento 99.26
Sub Total sem-Fornecimento, sem Paviment. 274.24
Sub Total de Pavimentagéa 128.02
Total sem Pavimentacio 373.50
Total com Pavimentacéo 501.51

CRITERIOS ADOTADOS

Largura da Vala = 1,55m

Passadigos (Pedestres e Veiculos) = 5% da Area da Vala
Lastro de Areia = 0,10m

Profundidade da Vala = 2,40m

Bota Fora = Vtubo + Vlastro + Vsubst.solo

Substituicao de Solo = 30% do volume escavado
Escoramento = 2 lados da vala = 2x2,40 = 4,80m?
Escoramento Descontinuo = 65% = 0,65x4,80 = 3,12 m?
Escoramento Contlnuo = 30% = 0,3x4,80 = 1,44m? _
Escoramento Metalico-Madeira = 5% = 0,05x4,80 = 0,24m?
Pogo de Visita = 1 a cada 70m = 0,014 PV/im

Concreto para Fechamento da Vala = 0,26x1,55 = 0,388m®
Capa de Concreto Asfaltico = 0,05x1,55 = 0,078m3

21




TABELA 20 - RIBEIRAO DOS COUROS
CUSTOS POR METRO DE COLETORES TRONCO

D=500mm
PRECO (R$)
ITEM | DISCRIMINACAQ QUANT., | UNID. Bl
: UNITARIO | TOTAL |-
1 Servigos Gerais
1.1 Locagéo da Obra 1 m 0.50 050 -
1.2 Cadastro da Obra 1 m 1.72 172
1.3 Tapume com lluminagéo de Seguranga 1 m 4.46 4.48
1.4 Canteiro de Obras 1 gb 28.00 28.00 -
1.5 Sinalizagéo de Transito ' 1 m 1.65 1.55°
1.6 Passadigo de Madeira para Pedestres 0.083 m? 42.61 3.54
1.7 Passadigo Metalico para Velculos 0.083 m? 116.72 9.60
3 Movimento de Terra
3.1 Escavacéo 4,13 m? 4.54 18.75
32 Lastro de Arsia 0.165 m? 103.84 1713
3.3 Bota Fora (Carga, Transporte 10 Km, Descarga) 1.6887 m? 13.21 22.29
3.4 Escavagdo em Jazida, Carga, Transporte, Desc. 1.239 m? 12.95 16.05. -
3.5 Reaterro Compactado 3.68 m? 6.75 24,85
38 Escoramento Descontinuo 3.00 m? 12.78 38.34
3.7 Escoramento Continuo 1.50 m? 19.81 2972
3.8 Escoramento Metalico-Madeira 0.580 m? 83.79 41.80° .
-4 Assentamento de Tubos 1 m 10.57 10,57 -
5 Pocgos de Visita 0.014 unid 3,101.10 4342
6 Pavimentcéo :
6.1 Levantamento de Pavimentacio Asfaltica 1.65 m? 11.54 19.04
6.2 Concreto para Fechamento de Valas 0.413 m?® 200.36 8275
8.3 Capa de Concreto Asfaltico - 0.083 m?* 415.25 34,47
7 Fornecimento do Tubo Concreto A3 ‘ o
7.1 Tubo D=500mm 1 m 108.00 1108.00
7.2 BDI(30%) ' C L 32,40
. 5ub Total do Fornecimento 140.40
“Sub Total sem Fornemmento sem Pawment 312.37
Sub Total de Pawmentagao 136.28
To_tal sem Pavimentagao 462,77
589.03

Total com Pavimentagéo

. CRITERIOS ADOTADOS
Largura-da Vala = 1,65m '
~ Passadigos (Pedestres e Veicuios) = 5% da Area da Vala
Lastro de Areia = 0,10m
Profundidade da Vala = 2,50m
Bota Fora = Vitubo + Viastro + Vsubst.solo
Substituicéo de Solo = 30% do volume escavado
Escoramento = 2 lados da vala = 2x2,50 = 5,00m?
Escoramento Descontinuo = 60% = 0,60x5,00 = 3,00 m?
Escoramento Continuo = 30% = 0,3x5,00 = 1,50m?
Escoramento Metalico-Madeira = 10% = 0,10x5,00 = 0,50m?
Pogo de Visita = 1 a cada 70m = 0,014 PV/m
Concreto para Fechamento da Vala = 0,25x1,65 = 0,413m?
Capa de Concreto Asfaltico = 0,05x1,65 = 0,083m3
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TABELA 21 - RIBEIRAQ DOS COUROS
CUSTOS POR METRO DE COLETORES TRONCO

D=600mm

PRECO (R$)
ITEM [DISCRIMINAGAO QUANT. | UNID.,
_ UNITARIO TOTAL
1 Servigos Gerais
1.1 Locagéo da Obra 1 m 0.50 0.50
1.2 Cadastro da Cbra 1 m 1.72 1.72
1.3 Tapume com lluminagdo de Seguranga 1 m 4.46 4.46
1.4 Canteiro de Obras 1 gh 32.00 32.00
1.5 Sinalizag&o de Transito 1 m 1.55 1.55
16 Passadico de Madeira para Pedestres 0.088 m? 42.61 3.75
1.7 Passadico Metalico para Velculos 0.088 m? 115,72 10.18
3  Movimento de Terra
31 Escavagéo 473 m? 4.54 21.47
3.2 Lastro de Areia 0.175 m® 103.84 18.17
3.3 Bota Fora {Carga, Transporte 10 Km, Descarga) 2.036 m? 13.21 26,890
3.4 Escavacdo em Jazida, Carga, Transporte, Desc, ©1.419 m® 12.95 18.38
3.5 Reaterro Compactado 4.11 m? 6.75 27.76
3.6 Escoramento Descontinuo 243 m? 12.78 31.08
3.7 Escoramento Continuo 1.62 m? 19.81 32.08
3.8 Escoramento Metalico-Madeira 1.35 m? 83.79 113.12
4  Assentamento de Tubos 1 m 12.59 12.59
5 Pogos de Visita 0.014 unid 3,101.10 43.42
68 Pavimentgéo
8.1 Levantamento de Pavimentagdo Asfaltica 1.75 m? - 11.54- :20.20
6.2 Concreto para Fecharmento de Valas 0.438 m? 200.36 87.76
6.3 Capa de Concreto Asfaltico 0.088 m? 415.25 36.54
7 Fornecimento do Tubo Concreto A3 : : ; :
7.1 Tubo D=600mm : : 1 m . 108.00 - 108.00
7.2 - BDI {30%) ‘ 32.40
Sub Total do Fornecimento . 140.40
Sub Total sem Fornecimento, sem Paviment. 399.11
Sub Total de Pavimentagio 144.49
. Total sem Pavimentacéo 539.51
684.01

Total com Pavimentacéo

CRITERIOS ADOTADOS
Largura da Vala = 1,75m
Passadigos (Pedestres e Veiculos) = 5% da Area da Vala
Lastro de Areia = 0,10m
Profundidade da Vala = 2,70m
Bota Fora = Vtubo + Viastro + Vsubst.solo
Substituigdo de Solo = 30% do volume escavado
Escoramento = 2 lados da vala = 2x2,70 = 5,40m?
Escoramento Descontinuo = 45% = 0,45x5,40 = 2,43 m?
Escoramento Continuo = 30% = 0,3x5,40 = 1,62m?
Escoramento Metalico-Madeira = 25% = 0,25x5,40 = 1,36m?
Paogo de Visita = 1 a cada 70m = 0,014 PV/im
Concreto para Fechamento da Vala = 0,26x1,75 = 0,438m?
Capa de Concreto Asfaltico = 0,05x1,75 = 0,088m?3
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TABELA 22 - RIBEIRAQ DOS COURQS
CUSTOS POR METRO DE COLETORES TRONCO
D=700mm

PRECO (R$)
ITEM [DISCRIMINACAD QUANT. | UNID. : o
UNITARIO | TOTAL |
1 Servigos Gerais
1.1 Locacao da Obra 1 m 0.50 0.50
1.2 Cadastro da Obra 1 m 1.72 1.72
1.3 Tapume com lluminagéo de Seguranga 1 m 4,46 4.46
1.4 Canteiro de Obras 1 gb 38.00 38.00
1.5 Sinalizagao de Transito 1 m 1.55 1.55
1.6 Passadigo de Madeira para Pedestres 0.095 m? 42.61 4.05
1.7 Passadico Metélico para Veiculos 0.095 m? 1156.72 10.99
3  Movimento de Terra
3.1 Escavagéo 5.32 m? 4.54 2415
3.2 Lastro de Areia 0.19 m? 103.84 19.73
3.3 BotaFora {Carga, Transporte 10 Km, Descarga) 2.353 m? 13.21 31.08
3.4 Escavagao em Jazida, Carga, Transporte, Desc. 1.596 m? 12.95 20.67
3.5 Reaterro Compactado 4.56 m? 8.75 30.80
3.6 Escoramento Descontinuo 2.80 m? 12,78 35.78
3.7 Escaramento Continuo 1.68 m2 19.81 33.28
3.8 Escoramento Metalico-Madeira 1.12 m? 83.79 93.84
4  Assentamento de Tubos 1 m 14.86 14.86
5 Pocos de Visita 0.014 unid 3,101.10 43.42
6 Pavimentgéo :
6.1 Llevantamento de Pavimentagéo Asfaltica 1.80 m? 11.54 21.83
8.2 - Concreto para Fechamento de Valas 0.475 m? 200.36 95.17.
6.3 Capade Concreto Asfaltico , 0.095 m? 41525 39.45
7 Fornecimento do Tubo Concreto A3 R
7.1 Tubo D=700mm _ - 1 m 173.46 173.46 .
7.2 BDI (30%) - 52.04
Sub Total do Fornecimento :225.50
* Sub Total sem Fornecimento, sem Pa\nment 408.89
Sub Total de Pavimentag&o 156.55
Total sem Pavimentagéo 634.39
790.93

Total com Pavimentagao

CRITERIOS ADOTADOS

Largura da Vala = 1,80m _

Passadigos (Pedestres e Veiculos) = 5% da Area da Vala
Lastro de Areia = 0,10m

Frofundidade da Vala = 2,80m

Bota Fora = Viubo + Viastro + Vsubst.solo

Substituiggo de Solo = 30% do volume escavado
Escoramento = 2 lados da vala = 2x2,80 = 5,60m?
Escoramento Descontinuo = 50% = 0,50%5,60 = 2,80 m?
Escoramento Contlnuo = 30% = 0,3x5,60 = 1,68m?
Escoramento Metalico-Madeira = 20% = ,20x5,60 = 1,12m?
Fogo de Visita = 1 a cada 70m = 0,014 PV/m

Concreto para Fechamento da Vala = 0,26x1,80 = 0,475m?
Capa de Concreto Asfaltico = 0,05x1,90 = 0,095m3
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TABELA 23 - RIBEIRAO DOS COUROS
cUSTOS POR METRO DE COLETORES TRONCO

p=800mm

CRITERIOS ADOTADOS

Largura da Vaia = 2,00m

Passadicos (Pedestres e Veiculos) = 5% da Area da Vala
Lastro de Areia = 0,10m

Profundidade da Vala = 2,95m

Bota Fora = Vtubo + Vlastro + Vsubst.solo

Substituicéio de Solo = 30% do volume escavado
Escoramento = 2 lados da vala = 2x2,95 = §,90m?
Escoramento Descontinuo = 40% = 0,40x5,90 = 2,36 m*
Escoramento Continuo = 30% = 0,3x5,90 = 1,77y
Escoramento Metalico-Madeira = 30% = 0,30x5,80 = 1,77m?
Pogo de Visita = 1 a cada 70m = 0,014 PV/m

Concreto para Fechamento da Vala = 0,25x2,00 = 0,500m?
Capa de Concreto Asfaltico = 0,05%2,00 = 0,100m3
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PRECO (R$)
[TEM | DISCRIMINAGAO QUANT. | UNID.
UNITARIO TOTAL
1 Servigos Gerais ,
14 Locagdo da Obra 1 m 0.50 0.50
1.2 Cadastro da Obra 1 m 1.72 1.72
1.3 Tapume com lluminagéo de Seguranca 1 m 4.46 4.46
14 Canteiro de Obras 1 gb 42.00 42.00
15 Sinalizagao de Transito 1 m 1.55 1.55
1.6. Passadico de Madeira para Pedestres 0.100 m? 42.61 4.26
1.7 Passadico Metalico para Velculos 0.100 m? 115.72 11.57
3 Movimento de Terra
3.1 Escavagao 5.80 m?® 4.54 26,33
3.2 Lastro de Areia 0.2 m? 103.84 20.77
3.3 Bota Fora (Carga, Transporte 10 Km, Descarga) 2.649 m* 13.21 34.99
34 Escavacgéo em Jazida, Carga, Transporte, Desc. 1,74 m? 12.85 22.53
35 Reaterro Compactado 4.89 m? 6.75 33.01
3.6 Escoramento Descontinuo 2.36 m? 12.78 30.16
3.7 Escoramento Continuo 1.77 m? 19.81 35.06
3.8 Escoramento Metalico-Madeira 1.77 m? 83.79 148.31
4 Assentamento de Tubos 1 m 18.48 18,48
"5 Pocos de Visita 0.014 unid 3,101.10 43.42
6 Pavimentcdo
6.1 Levantamento de Pavimentag8o Asfaltica 2.00 m? 11.54 23.08
6.2 Concreto para Fechamento de Valas 0.500 m? 200.36 100.18
6.3 Capa de Concreto Asfallico 0.100 m? 41525 41,53
7 Fornecimento do Tubo Concreto A3
7.1 Tubo D=800mm 1 m 187.05 187.05
7.2 BDI (30%) L 56.12
Sub Total do Fornecimento 24317
Sub Total sem Fornecimento, sem Paviment. 479.13
Sub Total de Pavimentagao 164.79
Total sem Pavimentagéo 722.30
Total com Pavimentagéo 887.08




TABELA 24 - RIBEIRAO DOS COUROS
CUSTOS POR METRO DE COLETORES TRONCO

D=900mm _
PRECO (R$) |
ITEM [DISCRIMINACAOQ QUANT. { UNID, I
UNITARIO | TOTAL |-
1 Servigos Gerais
1.1 Locagéo da Obra 1 m 0.50 0.50
1.2 Cadastro da Obra 1 m 1.72 1.72
1.3 Tapume com lluminagéo de Seguranca 1 m 4.46 4.46
1.4 Canteiro de Obras 1 gb 50.00 50.00
1.5 Sinalizacdo de Transito 1 m 1.65 1.55
1.6 Passadigo de Madeira para Pedestres 0.105 m? 42.61 4,47
1.7 Passadigo Metdlico para Vefculos 0.105 m? 115.72 12.15
3  Movimento de Terra
3.1 Escavagdo 6.51 m® 4,54 29,56
3.2 Lastro de Areia 0.21 m? 103.84 21.81
3.3 Bota Fora (Carga, Transporte 10 Km, Descarga) 3.029 m?® 13.21 40,01
3.4 Escavagéo em Jazida, Carga, Transporte, Desc. 1.853 m? 12,95 25.29
3.5 Reaterro Compactado 5.43 m? 6.75 36.68
3.6 Escoramento Descontinuo 310 m? 12.78 39.62
3.7 Escoramento Continuo 1.55 m? 19.81 30.71
3.8 Escoramento Metalico-Madeira "1.58 m? 83.79 12087
4  Assentamento de Tubos 1 m 23.43 2343
5  Pocos de Visita 0.014  unid 3,101.10 43.42 -
6 Pavimentgio J _
6.1 - Levantamento de Pavimentacao Asfaltica 2.10 m? 11.54 24,23
6.2 Concreto para Fechamento de Valas 0.525 m? 200.36 106.18
6.3 Capa de Concreto Asfaltico 0.105 m? 415.25 43.60
7 Fornecimento do Tubo Concreto A3 o
7.1  Tubo D=200mm 1 m 266.00 266.00
72 BDI(30%) ©79.80°
Sub Total do Fornecimento 345.80
.. Sub Total sem Fornecimento, sem Paviment. 405 24
. Sub Total de Pavimentagéo 173.02
Total sem Pavimentag&o 841.04

Total com Pavimentagao

- CRITERIOS ADOTADOS
~ Largura da Vala = 2,10m
Passadigos (Pedestres e Velculos) = 5% da Area da Vala
Lastro de Areia = 0,10m
Profundidade da Vala = 3,10m
Bota Fora = Vtubo + Viastro + Vsubst solo
Substituigao de Solo = 30% do volume escavado
Escoramento = 2 lados da vala = 2x3,10 = 6,20m?
Escoramento Descontinuo = 50% = 0,50x6,20 = 3,10 m?
Escoramento Continuo = 25% = 0,25%6,20 = 1,55m?
Escoramento Metalico-Madeira = 25% = 0,25x8,20 = 1,55m?
Poco de Visita = 1 a cada 70m = 0,014 PV/m
Concreto para Fechamento da Vala = 0,25x2,10 = 0,525m?®
Capa de Concreto Asfaltico = 0,05x2,10 = 0,105m3
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TABELA 25 - RIBEIRAO DOS COUROS
cUSTOS POR METRO DE COLETORES TRONCO

D=1.000mm
PRECO (R$)
ITEM {DISCRIMINAGAO QUANT. | UNID.
UNITARIO | TOTAL
1 Servigos Gerais
1.1 Locag&o da Obra 1 m 0.50 0.50
1.9 Cadastro da Obra 1 m 1.72 1.72
1.3 Tapume com lluminagéo de Seguranga 1 m 4.48 4.46
14 Canteiro de Qbras 1 gb 55.00 65,00
1.5 Sinalizagéo de Transito 1 m 1.55 1.55
16 Passadigo de Madeira para Pedestres 0.113 m? 42.61 4.81
1.7 Passadigo Metalico para Veiculos 0.143 m?# 115.72 13.08
3 Movimento de Terra
3.1 Escavacao 7.31 m® 4.54 33.19
3.2 Lastro de Areia 0.225 m? 103.84 23.36
3.3 Bota Fora (Carga, Transporte 10 Km, Descarga}  3.549 m? 13.21 46.88
3.4 Escavagdo em Jazida, Carga, Transporte, Desc. 2.193 m? 12.95 28.40
3.5 Reaterro Compactado 5.95 m? 6.75 40.19
3.6 Escoramento Descontinuo 3.25 m# 12.78 41.64
‘3.7 Escoramento Continuo 1.83 m? 16.81 32.29
3.8 Escoramento Metalico-Madeira 1.63 m? -83.79 136,658
4 Assertamento de Tubos 1 m 29.10 29.10
5 Pogos de Visita 0.014 unid 3,101.10 43.42
6 Pavimentgcao
6.1 Levantamento de Pavimentacéo Asfaltica 2.25 m? 11.54 26.97
6.2 Concreto para Fechamento de Valas 0.563 m?* 200.36 112.80
8.3 Capa de Concreto Asfaltico 0.113 m? 415.25 . 46.92
7 Fornecimento do Tubo Concreto A o _ o ,
7.1 Tubo D=1.000mm : 1 m .313.00 313.00
7.2 BDI{30%) 93.90
Sub Total do Fornecimento 406.90
Sub Total sem Fornecimento, sem Paviment. 536.06
- Sub Total de Pavimentacg&o 185.68
Total sem Pavimentagéo 942.96
Total com Pavimentagéo 1,128.65

CRITERIOS ADOTADOS

Largura da Vala = 2,25m

Passadicos (Pedestres e Velculos) = 5% da Area da Vala
Lastro de Areia = 0,10m.

Profundidade da Vala = 3,25m

Bota Fora = Vtubo + Viastro + Vsubst.solo

Substituicéo de Solo = 30% do volume escavado
Escoramento = 2 lados da vala = 2x3,25 = 6,50m?
Escoramento Descontinuo = 50% = 0,50x6,50 = 3,25 m?
Escoramento Continuo = 25% = 0,25x6,50 = 1,63m?
Escoramento Metalico-Madeira = 25% = 0,25x6,50 = 1,63m?
Pogo de Visita = 1 a cada 70m = 0,014 PV/m

Concreto para Fechamento da Vala = 0,25x2,25 = 0,563m?
Capa de Concreto Asfaltico = 0,05x2,25 = 0,113m3
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TABELA 26 - RIBEIRAQ DOS COUROS
CUSTOS POR METRO DE COLETORES TRONCO

D=1.200mm
. PRECO (R$)
ITEM [DISCRIMINAGAO QUANT. { UNID.
UNITARIO | TOTAL
1 Serigos Gerais
1.1 Locagéo da Obra 1 m 0.50 0.50 -
1.2 Cadastro da Obra 1 m 1.72 1.72
1.3 Tapume com lluminagéo de Seguranga 1 m 4.46 446
1.4 Canteiro de Obras 1 gb 60.00 60.00
1.6 Sinalizag8o de Transito 1 m 1.55 1.55
1.6 Passadigo de Madeira para Pedestres 0.120 m?* 42,61 511
1.7 Passadi¢o Metalico para Veiculos 0.120 m? 115.72 13.89
3 Movimento de Terra
3.1 Escavagéo 8.40 m? 4.54 38.14
3.2 Lastro de Areia 0.24 m? 103.84 24,92
3.3 BotaFora (Carga, Transporte 10 Km, Descarga) 4.411 m? 13.21 58.27
3.4 -Escavacadc em Jazida, Carga, Transporte, Desc, 2.52 m? 12.85 32.63
3.5 Reaterro Compactado 6.51 m? 6.75 43.94
3.6 Escoramento Descontinuo 3.50 m® 12.78 4473
3.7 Escoramento Continuo 1.75 m? 19.81 34.67
3.8 Escoramento Metalico-Madeira 1.75 m? 83.79 146.63
4 Assentamento de Tubos 1 m 38.79 38.79
5 Pogos de Visita 0.014 unid 3,101.10 43.42
8 Pavimentcéo :
8.1 Levantamento de Pavimentagéo Asfaitica 2.40 m? 11.54 27.70
8.2 Concreto para Fechamento de Valas 0600 m? 200.36 120.22
6.3 Capa de Concreto Asfaltico 0.120 m?® 415.25 49.83
7 Fornecimento do Tubo Concreto A3 ‘ S S
7.1 Tubo D=1.200mm 1 m 435.00 435.00
7.2 BDI (30%) : © 130.50
’ Sub Total do Fornecimento 565.50
. Sub Total sem Fornecimento, sem Paviment. - 593.36
-Sub Total de Pavimentagio 197.74
Total sem Pavimentagéo. 1,168.86

Total com Pavimentag&o

CRITERIOS ADOTADOS

Largura da Vala = 2,40m _

Passadicos (Pedestres e Veiculos) = 5% da Area da Vala
l.astro de Areia = 0,10m :

Profundidade da Vala = 3,50m

Bota Fora = Viubo + Viastro + Vsubst.solo

Substituicéo de Solo = 30% do volume escavado
Escoramento = 2 lados da vala = 2x3,50 = 7,00m?
Escoramento Descontinuo = 50% = 0,50x7,00 = 3,50 m?
Escoramento Continuo = 25% = (0,25x7,00 = 1,75m?
Escoramento Metalico-Madeira = 25% = 0,25x%7,00 = 1,75m?
Pogo de Visita = 1 a cada 70m = 0,014 PV/im

Concreto para Fechamento da Vala = 0,25x2,40 = 0,800m?®
Capa de Concreto Asfaltico = 0,05x2,40 = 0,120m?
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Material Anexo A21.1.5

CUSTO UNITARIO POR METRO DAS OBRAS LINEARES - RIBEIRAOQ DOS COUROS

LINHAS DE RECALQUE

R$/m

DIAMETRO E MATERIAL

PAVIMENTACAO

Ligag6es no Coletor Tronco

SEM COM
D = 200 mm - Ferro Fundido, Linha Integral 341 415
D = 250 mm - Ferro Fundide, Linha Integral 391 469
D = 300 mm - Ferro Fundido, Linha Integral 436 526
D = 350 mm - Ferro Fundido, Linha Integral 502 597
D = 400 mm - Ferro Fundido, Linha Integral 581 Ga0
D = 500 mm - Ferro Fundido, Linha Integral 745 852
D = 600 mm - Ferro Fundido, Linha Integral 926 1,046
D =700 mm - Ferro Fundido, Linha Integral 1,140 1,280
D = 800 mm - Ferro Fundido, Linha Integral 1375 1,524
D = 900 mm - Ferro Fundido, Linha Integral 1630 1,787
D = 1.000 mm - Ferro Fundido, Linha Integral 1,896 2,061
COLETORES TRONCO
R§/m
" IDIAMETRO E MATERIAL PAVIMENTAGAQ
SEM COM
D =200 mm - PVC 211 310
D=250 mm-PVC- 252 355
D=300mm-PVC 289 . 396
D = 400 mm - Concreto 373 502
D= 500 mm - Concreto 453 .. 589
" |D =600 mm - Concreto 540 684
D =700 mm - Concreto 634 791
D = 800 mm - Concreto 722 887 \'
0 =900 mm - Concreto 841 1,014
0 = 1.000 mm - Concrete 943 1,129
D =1.200 mm - Concreto 1,158 1,357
MND
R$/m
DIAMETRO E MATERIAL PAVIMENTAGAO
D = 1.000 mm - Concreto 5,000
LIGAGAO
R$ / ligagédo
3101
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Waterial Anexo A21.1.6 OPERATION AND MAINTENANCE GOSTS OF THE PUMP STATION

Table 02 — Reversion Pump Station (EEE-1) - Alternative | (Takagi)

TABLE 02 - RIBEIRAO DOS COUROS
_ sTUDY OF REVERSION PUMP STATION (EEE-1)
ALTERNATIVE 1 (TAKAGI)
STUDY OF ELECTRIC POWER AND CURRENT MAINTENANCE OF PUMP STATION COSTS

COEFFICIENT ANNUAL AVERAGE ELECTRIC POWER COST {R&/year) MAINTENANCE] TOTAL CURRENT
YEAR CURRENT [ CONSUMPTION DEMAND COsT ANMUAL COSsT
COST (MWhiyear) {KW) - CONSUMPTION  DEMAND TOTAL {R§/year) COST (R¥/year)

2010 1.0000 2263.8 4216 266,923 51,809 318,732 146,597 465,329 465,329
2011 0.8929 2408.8 450.8 285,274 55,371 340,645 146,597 487 241 435,037
2012 0.7972 25744 481.6 304,887 59,177 364,064 146,597 510,661 407,096
2013 0.7118 27514 514.7 325,848 63,246 389,093 146,597 535,650 381,294
2014 0.6355 29406 5501 348,250 67,594 415,844 146,597 562,440 357 441
2015 0.5674 3632.3 745.6 430,172 91,621 521,793 146,597 668,389 379,262
20186 0.5066 3687.2 756.9 436,676 03,006 520,682 146,597 676,279 342,624
27 0,4523 3743.0 768.3 443,278 94,412 537 601 146,597 684,288 309,537
2018 0.4039 3799.6 779.9 440,981 85,840 545,821 146,597 692,417 279,656
2019 0.3606 3857.0 7917 456,784 97,289 554,074 146,597 700,670 252,669
2020 0.3220 6262.6 1241.8 741,675 152,596 854,271 146,597 1,040,867 335,131
2021 0.2875 6350.5 1258.3 752,005 154,740 806,835 146,697 1,053,432 302,838
2022 0.2567 6439.8 1277.0 762,662 156,514 919,576 146,597 1,086,173 273,660
2023 0.2292 68530.3 1294.0 773,378 158,118 932,496 146,597 1,079,093 247,300
2024 0.2046 66220 13131 784,244 161,354 945,598 146,507 1,092,194 223 485
2025 0.1827 67109 1354.1 794,777 166,393 961,170 146,697 1,107,767 202,385
TOTAL 5,194,741

Base Date of Current Cost = year 2010
Annual Interest rate = 12,0%

Average Cost of Power Consumption = R§ 118,43 / MWh
Monthly Average Cosl of Power Demand = R 10,24 / KW
Maintenance Annual Cost = 5,0% of Implementation Cost

NOTES

Flow betwaen 2010 and 2014 = Alvarenga + Lavras Basin
Flow belween 2015 and 2019 = Increase of the "A" and "B" Areas
Flow betwean 2020 and 2025 = Increase of others suburbs
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Table 03 -- Pump Station (EEE-1) - Altemativé 2 (Camargo)

TABLE 03 - RIBEIRAO DOS COUROS
STUDY OF PUMP STATION (EEE-1)
ALTERNATIVE 2 (CAMARGO)
S5TUDY OF ELECTRIC POWER AND CURRENT MAINTENANCE OF PUMP STATION COSTS

COEFFICIENT ANNUAL AVERAGE ELECTRIC POVWER COST (R§/year) MAINTENANCH| TOTAL m

YEAR CURRENT CONSUMPTION DEMANMD COST ANNUAL CosT
COST [MWn/year) (KW CONSUMPTION DEMAND TOTAL {R§/year) COST mywm‘
2010 1.0000 1606,7 3056.7 190,277 37,566 227,842 132,967 360,809 360,309'
2011 0.8929 17171 326.7 203,358 40,148 243,506 132,967 376,473 336.1n
2012 0.7872 1835.2 349.2 217,338 42,908 260,248 132,967 393,214 3345
2013 0.7118 1961.3 373.2 232,281 45 858 278,140 132,967 411,106 2925647
2014 0.6355 2006,2 398.9 248,251 48,011 297,262 132,967 430,228 27348
2015 0.5674 2631.4 522.5 311,643 64,199 375,842 132,967 508,809 28871
2016 0.5066 2671.2 530.4 316,355 65,170 381,525 132,867 514,491 260557
2017 - 0.4523 27116 538.4 321,138 66,156 387,293 132,967 520,280 2353%
2018 0.4039 27528 546.5 325,954 67,156 393,149 132,967 526,116 21248
20185 0.3606 2794.2 554.8 330,823 68,171 399,094 132,067 532,060 191 865
2020 0.3220 47435 1033.4 561,768 126,885 688,753 132,967 821,719 284511
2021 0.2875 4810.1 1047.9 569,661 128,769 698,430 132,067 831,396 239,007
2022 0.2567 4877.7 1062.8 577,664 130,578 708,243 132,967 841,209 21541
2023 0.2292 4946.2 1077.6 £B5,780 132,413 718,183 132,867 851,160 195,064
2024 0.2046 5016.7 1082.7 594 011 134,273 728,284 132,967 861,251 176,288
2025 0.1827 5127.6 1149.4 607,264 141,233 748,497 132,967 881,463 . 161040
TOTAL 4 M7 34

Base Date of Current Cost = year 2010
Annual interest rate = 12,0%

Average Cost of Power Consumption = R$ 118,43 / MWh

Monthly Average Cost of Power Demand = R$ 10,24 / KW
Maintenance Annual Cost = 5,0% of Implementation Cost

NOTES

Flow between 2010 and 2014 = Alvarenga + Lavras Basin
Flow between 2015 and 2019 = Increase of the "A" and "B" Areas -
Flow between 2020 and 2025 = Increase of others suburbs
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Table 04 — Pump Station (EEE-1) - Alternative 3 (Jurubatuba)

TABLE 04 - RIBEIRAC DOS COUROS
STUDY OF PUMP STATION (EEE-1)
ALTERNATIVE 3 (JURUBATUEA)

STUDY OF ELECTRIC POWE

R AND CURRENT MAINTENANCE OF PUMP STATION COSTS

COEFFIGIENT ANNUAL AVERAGE ELECTRIC POWER COST (R$/year} MAINTENANCE — TOTAL CURRENT
YEAR CURRENT | CONSUMPTION |  DEMAND cosT ANNUAL cosT
1 COST (MWiVyean) {(KW)  [CONSUMPTION _DEMAND TOTAL {R$/year) CosT (R§/yean)

2010 1.0000 1900.7 362.2 225,098 44,508 269,606 151,238 420,844 420,844
2011 0.8929 20314 387.1 240,573 47 568 288,142 151,238 435,380 392,303
2012 0.7972 2171.0 4137 257,113 50,839 307,951 161,238 459 189 366,063
2013 0.7118 23203 442 2 274,789 54,334 328,123 151,238 480,361 341,812
2014 0.6355 2479.8 472.6 203,681 58,069 351,750 151,238 502,088 319,658
2015 0.5674 3117.6 621.2 369,213 76,332 445 545 151,238 586,783 338,631
2016 0.5066 31647 630.6 374,796 77,486 452 281 151,238 603,519 305,762
2017 0.4523 3212.6 640.1 380,463 78,657 459,120 151,238 610,358 276,095
2018 0.4039 - 32614 - 549.8 386,215 79,847 466,062 161,238 617,300 249,317
2019 0.3606 33104 658.6 392,055 - 81,054 473,109 151,238 624,347 225,146
2020 0.,3220 5641.7 1238.5 668,144 152,190 820,334 151,238 o71,572 312,820
2021 0.2875 5720.9 1255.9 877,531 164,329 831,860 151,238 983,008 282,617
2022 (0.2567 5801.3 12738 687,050 156,497 843 547 151,238 994,785 255,337
2023 0.2292 5882.8 1281.5 696,703 158,696 855,399 151,238 1,008,637 230,695
2024 0.2046 5965.5 1309.6 706,492 160,925 8687 417 161,238 1,018,655 208,437
2025 0.1827 6103.1 1379.6 722,791 169,523 892,313 151,238 1,043,552 190,653

TOTAL . : ) 4,716,290

Base Dats of Current Cost = year 2010
Annual interest rate = 12,0%

Average Cost of Power Consumption = R$ 118,43 / MWh

Monthly Average Cost of Power Demand = R§ 10,24 KW
Maintenance Annual Cost = 5,0% of Implementation Cost

NOTES

Flow between 2010 and 2014 = Alvarenga + Lavras Basin
Fiow between 2015 and 2019 = Increase of the "A" and "B” Areas
Flow between 2020 and 2025 =_Increase of others suburbs
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Table 05 — Revetsion Pump Station (EEE-1) - PHASE 1 + PHASE 2

TABLE 05 - RIBEIRAC DOS CQUROS
STUDY OF REVERSION PUMP STATION (EEE-1} - PHASE 1 + PHASE 2
STUDY OF ELECTRIC POWER AND CURRENT MAINTENANCE OF PUMP STATION COSTS

COEFFICIENT| ANNUAL | AVERAGE ELECTRIC POWER COST (R¥/vear) __ |MAINTENANCE  TOTAL CURRENY
YEAR CURRENT [CONSUMPTION —DEMAND ’I cosT ANNUAL cost
COST {MWhiyear) {Kw)  EONSUMPTION DEMAND TOTAL {R$/year) COST [RSfyea)
2010 1.0000 1704 356.5 201,861 43,687 245,548 100,715 346,283 346,263
201 0.8829 1822 380.0 215,738 46,691 262,429 100,715 363,144 324238
2012 0.7972 1947 406.1 230,570 49,901 280,471 100,715 381,186 303,879
2013 0.7118 2081 434.0 248,422 53,331 299,753 100,715 400,468 285,048
2014 0.6355 2224 463.8 263,364 56,908 320,361 100,715 421,076 267,602
2015 0.5674 3044 616.8 360,511 75,788 436,298 184,883 621,181 352,475
2016 0.5066 3090 626.1 365,962 76,934 442,895 184,883 627,778 38,05
2017 0.4523 3137 635.6 371,405 78,097 449,692 184,883 634,474 287,004 -
2018 0.4039 3184 645.2 377,112 79,278 456,389 184,883 641,272 258,99
2019 0.3606 3232 654.9 382,814 80,476 463,290 184,863 648,173 233,738
2020 0.3220 5654 1174.0 669,558 144,259 813,817 184,883 998,699 321,55
2021 0.2875 5733 1190.5 678,965 146,285 825,251 184,883 1,010,134 250,389 '
2022 0.2567 5614 1207.2 688,505 148,341 836,845 184,883 1,021,728 262,252
2023 0.2292 5895 1224.2 698,178 150,425 848,603 184,883 1,033,486 236,848
2024 - 0.2048 5978 1241.4 707,088 152,538 860,526 184,883 1,045,408 21351
2025 0,1827 6085 1294.7 720,696 158,089 879,785 184,883 1,064,668 194511
TOTAL ) 4,496,758

Base Date of Current Cost = year 2010

Annual interast rate = 12,0%

Average Cost of Power Consumption = R$ 118,43 / MWh
Monthly Average Cost of Fower Demand = R$ 10,24 / KW
Maintenance Annual Cost = 5,0% of implementation Cosl
NOTES

Flow between 2010 and 2014 = Alvarenga + Lavras Basin

Flow between 2015 and 2019 = Increase of the "A" and "B" Areas
Flow between 2020 and 2025 = Increase of others suburbs
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Table 06 — Reversion Pump Station of Lavras Basin (EEE-2)

TABLE 6 - RIBEIRAO DOS COUROS
STUDY OF REVERSION PUMP STATION OF LAVRAS BASIN (EEE-2)
- gTUDY OF ELECTRIC POWER AND CURRENT MAINTENANCE OF PUMP STATION COSTS

COEFFICIENT |  ANNUAL AVERAGE ELECTRIC POWER COST (R$/year) MAINTENANCI TOTAL CURRENT

YEAR CURRENT FONSUMPTION DEMAND COST ANNUAL COST

COST {MWh/year) (Kw) CONSUMPTION  DEMAND TOTAL {R§/year) COST {R$/year)

2010 1.0000 689.2 139.6 81,617 17,159 98,776 100,000 198,776 198,776
2011 0.8929 702.9 142.4 83,249 17,602 100,751 100,000 200,751 179,242
2012 0.7972 717.0 145.3 84,914 17,852 102,766 100,000 202,766 161,644
2013 0.7118 731.3 148.2 B6,613 18,200 104,822 100,000 204,822 145,788
2014 0.6355 746.0 151.2 - 88,345 18,673 106,918 100,000 206,918 131,500
2015 0.5674 758.3 166.7 89,810 19,260 108,070 100,000 208,070 118,632
, 20186 0.5066 770.3 159.2 81,229 19,564 110,793 100,000 210,793 108,794
2017 0.45623 782.5 161.7 92,670 19,873 112,544 100,000 212,544 96,144
2018 0.4039 794.9 164.3 94,135 20,187 114,322 100,000 214,322 86,561
2019 0.3606 B07.4 166.9 95,622 20,506 116,128 100,000 216,128 77,038
2020 0.3220 §18.5 174.9 86,935 21,497 118,432 100,000 218,432 70,329
2021 0.2875 830.9 177.6 98,399 21,822 120,220 100,000 220,220 63,308
2022 0.2567 843.4 180.3 99,885 22,151 122,036 100,000 222,036 56,01
2023 0.2292 8561  183.0 101,383 22,485 123,878 100,000 223,878 51,307
2024 0.2046 869.1 185.8 102,924 22,825 125,749 100,000 225,749 486,193
2025 0.1827 880.3 1916 104,250 23,548 127,797 100,000 227,797 41,618
TOTAL ' 1,632,766

Base Date of Current Cost = year 2010

Annual interest rate = 12,0%

Average Cost of Power Consumption = R$ 118,43 / MWh
Monthly Average Cost of Power Demand = R$ 10,24/ KW
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Table 07 — Partial Reversion Pump Station of Lavras Basin (EEE-3)

TABLE Q7 - RIBEIRAC DOS COUROS
STUDY OF PARTIAL REVERSION PUMP STATION OF LAVRAS BASIN (EEE-3}
STUDY OF ELECTRIC POWER AND CURRENT MAINTENANCE OF PUMP STATION COSTS

COEFFICIENT |  ANNUAL AVERAGE ELECTRIC POWER COST (R§/year) MAINTENANCE]  TOTAL CURRENT
YEAR CURRENT [CONSUMPTION  DEMAND COST ANNUAL COST
cost (MWhiyear) {KW) CONSUMPTION  DEMAND TOTAL {R¥/year) COST {Rhew) -
2010 1.0000 608.3 118.1 72,042 14,512 86,554 75,000 161,554 161,554
2011 -0.8929 . 6205 120.5 73,483 14,802 88,285 75,000 163,285 145790
2012 0.7972 632.9 122.9 74,952 15,098 90,051 75,000 165,051 134,511
2013 0.7118 645.5 125.3 76,451 15,400 91,852 75,000 166,862 118782
2014 0.6355 6585 127.8 77,980 15,708 93,689 75,000 168,689 107,205
2015 0.5674 664.3 13141 78,678 16,111 94,789 75,000 169,789 56,343
2016 0.5068 674.8 133.2 79,921 16,366 96,287 75,000 171,287 88,778
2017 0.4523 685.5 135.3 81,184 16,625 97,808 75,000 172,808 i -
2018 0.4039 £696.3 137.4 82,466 16,887 99,354 75,000 174,354 70,418
2019 0.3606 707.3 139.6 83,769 17,154 100,023 75,000 175,923 63440
2020 0.3220 714.9 143.8 84,660 ‘17,666 102,326 75,000 177,326 57,004
2021 0.2875 7256 145.9 85,938 17,933 103,871 75,000 178,871 5141
2022 0.2667 736.6 148.1 87,236 18,204 105,440 756,000 180,440 48,314
2023 0.2292 747.7 160.4 88,653 18,479 107,032 75,000 182,032 9.7
2024 0.2046 759.0 152.7 89,890 18,758 108,648 75,000 183,648 37,578
2025 0.1827 766.1 156.0 90,726 19,170 109,896 75,000 184,886 33,780
TOTAL

Base Date of Current Cost = year 2010
Annual interest rate = 12,0%

Avarage Cost of Power Consumption = R$ 118,43/ MWh

Monthly Average Cost of Power Demand = R$ 10,24 / KW -

A21.1.6-6
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 Material Anexo A21.2.2 MEMORIA DE CALCULO DAS ESTACOES ELEVATORIAS

Istacdo Elevatoria EEE-01

Vazdo méxima de dimensionamento: Qf = 780 L/s = (0,780 m?/s

Niimero de bombas em operagio: N1 = 3 bombas

Numero de bombas em reserva e rodizio: Nr = 1 bomba

- Numero de bombas de 2" etapa: N2 = 0 bombas

~ Nimero total de bombas apés a 2" etapa: N3 = N1 + Nr + N2=3 + 1 + 0 = 4 bombas
Vazo por bomba; Qb= Qf /N1 =780/3 =260 L/s

Cota do Nivel d’4gua minimo do pocgo de succfio: NAmin = 743,30 m

Cota do ponto de descarga da linha de recalque: NAdesc = 822,00 m
Desnivel Geométrico: HG = NAdesc — NAmin = 822,00 — 743,30 = 78,70 m
Didmetro da Linha de Recalque: D = 1.000mm = 1,00 m

Extensfio da Linha de Recalque: L. = 1.850 m

ax D’ wx1,00?

- Area da segfio do tubo: S = 7 =0,7854m’
 Velocidade: V = of = 0780 =0,993m/s
S 07854 .
2 2
.V = 0,993 = 0,0503mca
2xg  2x9,81
: N° de Reynolds; R = FxD_0.993x1,00 = 0,993 x 10°

v 107
Rugosidade absoluta equivalente 4 férmula de Hazen Wil.liams com C = 100, para D = 1.000 mm, :
Q=780V/s: K =3,00 mm T

Rugosidade Relativa: ¢ = LS = 300 ={,0030
_ _ D 1.000

Fator de fric¢fio (Diagrama de Moody): £ = 0,0258

Soma dos coeficientes das perdas de carga singulares: K = 5,0 (valor admitido)
2

2x g

Altura Manométrica: HM = HG + AH = 78,70 + 2,65 = 81,35mea

1'8500 + S,O)X 0,0503 = 2,65mca

Perda de Carga: AH = (f X f’)— + EK) X = (0,0258 X

>

Escolha do Conjunto Motobomba, marca KSB
Q=260 ls=936 m*h - H=281,35mca
Modelo da Bomba: LCC 200-610

Rotagéio: 1.220 rpm
A21,2.2-]1



NPSH requerido = 5,50 m (NPSH disponivel = 9,5 m)

Rendimento: 80 %

Poténcia consumnida: 352 CV

Motor recomendado: P =450 CV, 1750 rpm

Acoplamento; Polia e correia ou inversor de freqiiéncia
Dismetro da tubulagéio de sucgdo da bomba (para V<1,50 m/s): Ds = 500 mm
Diametro da tubulacfo de descarga da bomba (para V<2,50 m/s): Dd = 400 mm
Calculo do volume 1til do poge de sucgho: Vu

Pior condigio: Vazdo de entrada: Qe = %ﬁ = 2_2_0_ =130!/s

Numero méximo de partidas; 10 partidas por hora - 1 partida a cada 6 minutos

Tempo minimo entre 2 partidas consecutivas Tt = 6 min =6 * 60 = 360 s

Vu 2xVu
Tempo de enchimento do pogo de sucgdo: Tench=——=
p pog ¢ 06~ Qb

2

Tempo de esvaziamento do po@o de succlo: Tesv = w___ 2>V
gb Qb
gp-£°
2

' %
Tempo total entre duas partidas: 7t = Tench+ Tesv = 2x Py + 2 ;ZH A Vu = 3605
Vi = 3-602—@’ ~ 90 % Ob = 90x 260 = 23,4001 = 23,4m’

Dimensdes da Sala de Bombas ¢ do Pogo de Sucgo (Vide desenho em planta e cortes)

BN
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Poco de Sala de

Sucgao Bombas
5,60m | "] 10,40m
D=16,00m

Cilculo da drea do pogo de sucgdo (arco de circulo);

Corda do arco: L = 2x45,60x (16,00 ~5,60) =15,26m

2x5,60
16,00

Angulo do arco: @ =2x [n’ —arccos( —l]] = 2,5322radianos

Area do arco: 4 =180 L, 5,60 — @) = 62,7m’
s 8 2. | 2
3
Altura da lamina do volume ttil: Hu = KL—’— = 23,4m2 =0,37m =~ 0,40m
_ A 62, Tm

Altura adotac_l_a: Hu = 0,80 m

Grade de barras
Vaz#io méaxima: Qf =780 L/s = 0,78 m?/s
Espagamento entre barras: a = 25 mm = |7
Espessura das barras: e = 9,5mm = 3/8”

ate 25+9)5
a 25

Limites de velocidade na grade: 0,60 m/s <Vg=<1,20m/s

Eficiéncia da grade: E = =1,38

Largura adotada para o canal da grade: L =1,20 m

A21.2.2-3



Largura efetiva da grade: Lg = % = 1’22 ={,87m

»

g$ of — H= o = 0,78 =1,49m = 1,50m
S ILgxH VgxLg 0,60x0,87

Vg =

H = Altura da ldmina d’4gua no canal da grade

Perda de carga admitida na grade: AH=0,15m

A21.2.2-4



Estaciio Elevatiéria EEE-02

Vazéio maxima de dimensionamento: Qf = 264 L/s = 0,264 m?/s

Nimero de bombas em operagiio: N1 = 3 bombas

Numere de bombas em reserva e rodizio: Nr = 1 bomba

Nimero de bombas de 2 etapa: N2 = 0 bombas

Nomero total de bombas apés a 2% etapa: N3 = N1+ Nr+ N2 =3 + 1 + 0 = 4 bombas
Vazio por bomba: Qb = Qf /N1 =264 /3 =88 L/s

Cota do Nivel d’agua minimo do pogo de sucgfio: NAmin = 744,15 m

Cota do ponto de descarga da linha de recalque: NAdesc = 775,60 m
Desnivel Geoméirico: HG = NAdesc — NAmin = 775,60 — 745,15 = 30,45 m
Didmetro da Linha de Recalque: D = 600mm = 0,60 m

Extensfio da Linha de Recalque: L =683 m

zxD*  7x0,607

Area da segio do tubo: S = 2 =0,283m"
Velocidade: V = g = % =0,934m/s
. S 0,283
2 2
4 = 0934 = 0,044mca
2xg 2x981
N®de Reynolds: R = VxD _0934x0,60 5,60x10°

v 107 |
_Rugosidade_absoluta equivalente a formula de Hazen Williams com C = 100, para D = 600 mm,
Q=264 1/s: K=2,80 mm

‘Rugosidade Relativa: ¢ = K_280 0,0047

D 600 -
Fator de friccio (Diagrama de Moody): £ = 0,0294

Soma dos coeficientes das perdas de carga singulares: LK =5,0 (valor admitido)
‘ L &
Perda de Carga: AH =| fx=+2ZK |x
D 2x g

Altura Manométrica: HM = HG -+ AH =30,45+1,71 =32,16mca

= (0,0294x 06830 + S,OJ % 0,044 = 1,71mca

3

Escolha do Conjunto Motobomba, marca KSB
Q=881/s=281 m*h - H =32,16 mca
Modelo da Bomba: MEGAFLOW 150-315 K
Rotagéo: 1.750 rpm
NPSH requerido = 5,00 m (NPSH disponivel = 9,5 m)

Rendimento: 73 %
A21.22-5



Poténcia consumida: 51,7 CV

Motor recomendado: P =75 CV, 1750 rpm

Acoplamento; Luva Elastica
Didmetro da tubulagdo de sucgfo da bomba (para V<1,50 m/s): Ds = 300 mm
Didmetro da tubulacdo de descarga da bomba (para V<2,50 m/s): Dd = 250 mm
Célculo do volume util do pogo de sucgfo: Vu

Pior condi¢fio: Vazdo de entrada: Qe = —Qz—l?« = %gﬂ =44]/s

Numero maximo de partidas: 10 partidas por hora - 1 partida a cada 6 minutos

Tempo minimo entre 2 partidas consecutivas Tt=6 min = 6 * 60 =360 s

Tempo de enchimento do pogo de sucglio: Tench = -@— = 2xVu
@ 0b
2
"
Tempo de esvaziamento do pogo de sucgfo: Tesv = u___2xVu
ob Qb
ob- £
2
Tempo total entre duas partidas: Tt = Tench + Tesv = 2%V + 2xVu _4xVu 360s
gb  Ob Ob

_ 360x Qb

Vu =90x Ob = 90x 88 = 7.920/ = 7,.9m"

Dimensges da Sala de Bombas e do Pogo de Sucg#o (Vide desenho em planta e cortes)
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Sala de
Bombas

4,50m 8,50m

Fy
v
-
Y

D=13,00m

&
A4

" Célculo da 4rea do pogo de sucgdio (arco de circulo):

Corda do arco: L =2x+/4,50x (13,00 —4,50) =12,37m

2x 4,50
13,00

Angulo do arco: =2x [II - arccos( - IB =2.5161radianos

9x13,00° L

Mx(af,so_l?’ﬁo
§ 2

Area do arcot 4= J =40,8m’

3
Altura da 1dmina do volume util: Hu = EE = 7’92mg =0,19m
' : 40,8m

Altura adotada: Hu= 0,40 m

Grade de barras '
Vaziio maxima: Qf = 264 L/s = 0,264 m?*/s
Espacamento entre barras: a= 15 mm
Espessura das barras: e = 6,3 mm = 1/4”

ate 15+63
a 15

Limites de velocidade na grade: 0,60 m/s Vg <1,20 m/s

=1,42

Eficiéncia da grade: E =

Largura adotada para o canal da grade: L. = 1,00 m

A21.2.2-7



. L 100
Largura efetiva da grade: Lg =—=—"—=
& & J E 142
o _ o . L 9 _ 024

S LgxH VgxLg 0,60x0,70

70m

Vg = = 0,63m =~ 0,65m

H = Altura da ldmina d’agua no canal da grade

Perda de carga admitida na grade: AH=10,15m

A421.2.2-8



. Estagiio Elevatéria EEE-03

Vazio maxima de dimensionamento: Qf = 168 L/s = 0,168 m/s

Ntimero de bombas em operagéo: N1 = 3 bombas

Numero de bombas em reserva e rodizio: Nr = | bomba

Numero de bombas de 2° etapa: N2 = 0 bombas

Numero total de bombas apds a 2° etapa: N3 =N1+ Nr+ N2 =3+ 1 + 0 =4 bombas
Vazio por bomba: Qb= Qf /N1 =168/3 = 56 L/s

Cota do Nivel d’4gua minimo do pogo de sucgfio: NAmin = 741,33 m

Cota do ponto de descarga da linha de recalque: NAdesc = 785,70 m

Desnivel Geométrico: HG = NAdesc - NAmin = 785,70 - 741,33 = 44,37 m
Didmetro da Linha de Recalque: D = 450mm = 0,45 m

Extensfio da Linha de Recalque: L =355 m )

_zxD?  xx0,45

Area da segfio do tubo: S = 7 P 0,159m*
Velocidade: ¥ =2 = 218 1 os6mss
TS T 0159 |
1 o ’
4 = 1,056 = 0,0569mca
2xg  2x981 . '

VxD 1,056x0,45
v 107 |
Rugosidade absoluta equivalente 4 férmula de Hazen Williams com C = 100, para D = 450 mm,

Q=1681/s: K=2,25mm

N° de Reynblds: R= =4,75x10°

Rugosidade Relativa: ¢ = LS = _2’25 - 0,0050
' D 450 .

Fator de fricgfio (Diagrama de Moody): f= 0,0305

Soma dos coeficientes das perdas de cal‘ga singulares; K =5,0 (valor admitido)
&

2xg

Altura Manométrica: HM = HG + AH = 44,37 +1,65 = 46,02mca

= 0,0305x£+5,0 % 0,0569 =1,65mca
0,45

>

Perda de Carga: AHm[fx%+2K]x

Escolha do Conjunto Motobomba, marca KSB
Q=56 1/s =202 m’/h - H = 46,02 mca
Modelo da Bomba: MEGAFLOW 100-400 K |
Rotagio: 1.750 rpm
NPSH requerido = 5,50 m (NPSH disponivel = 9,5 m)

Rendimento: 70 %
A2].2.2-9



Poténcia consumida: 49,1 CV

Motor recomendado: P =60 CV, 1750 rpm

Acoplamento: Luva Elastica
Didmetro da tubulagfio de succlio da bomba (para V<1,50 m/s): Ds = 250 mm
Diametro da tubulagfio de descarga da bomba (para V<2,50 m/s): Dd = 200 mm
Caleulo do volume 1til do pogo de sucgfo: Vu

Pior condigdo: Vazdo de entrada: Oe = & = 5—26— =28l/s

2
Niimero méximo de partidas: 10 partidas por hora — 1 partida a cada 6 minutos

Tempo minimo entre 2 partidas consecutivas Tt = 6 min =6 * 60 = 360 s

Tempo de enchimento do pogo de sucgdo: Tench = Yu _ 2xVu

2 Ob

2
Tempo de esvaziamento do pogo de sucgho: Tesv = Vu = 2xVu
‘ b Ob
0b- =
2
: v
Tempo total entre duas partidas: 7t = Tench+ Tesv = 2xVu + 2xVu _AxVu 360s
ob  Ob Ob

Vi = 3_6.‘):_@ — 90% Ob = 90 % 56 = 5.040! = 5,04’

Dimenstes da Sala de Bombas e do Pogo de Sucgdo (Vide desenho em planta e cortes)
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Pogo de Sala de
Sucedo Bombas

4,00m 7,50m

¥
A

D=11,50m

A
hd

Calculo da 4rea do pogo de sucgfo (arco de circulo):

Corda do arco: L =2x/4,00x{11,50-4,00) =10,95m

2 x 4,00
11,50

Angulo do arco: 8 =2x [yz - arccos( - 1]) = 2,523 1radianos

Fx11,50° L

+-—><[4,00— 110
2

Area do arco: A=

] =31,92m*

' . - 3
Alura da 1dmina do volume atil; Hu = ﬁ = 2,04m -=0,16~0, Sm
- A 31,92m _

Altura adotada: Hu = 0,30 m
Grade de barras |

Vaziio maxima: Qf = 168 L/s = 0,168 m*/s

Espagamento entre barras: a = 10 mm

Espessura das barras: e ='6,3 mm = 1/4”

at+e 10+6,3

= 1,63
10

Eficiéncia da grade: £ =

Limites de velocidade na grade: 0,60 m/s < Vg <1,20 m/s

Largura adotada para o canal da grade: L = 0,80 m
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L 080

L efetiva da grade: Lg =— =0,49m
argura efe g g Z 163

or of -~ H of __ 068 =0,57m =~ 0,60m

V — eeme— O = -
8 T IexH Vexlg  0,60x0,49

H = Altura da l4mina d’4gua no canal da grade

Perda de carga admitida na grade: AH=0,15m
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Material Anexo A21.2.3 Estacdo elevatoria EEE

N=7.373.500 :
LINHA DE RECALQUE #1.000mm FoFo N

(VAl PARA A BACIA DO COR.|DOS COUROS)

SUB ESTAGAD E
GERADOR DE EMERGENCIA

ESS0

___ COLETOR TRONCO DO
CORREGO_ALVARENGA

7,373,500
LEGENDA ‘
EMISSARIC
AREA PAVIMENTADA DA EEE~02
ST U0l AREA AJARDINADA
g §
; i
Nw=7,373.300

REVERSAO DOS ESGOTOS DAS BACIAS CORREGOS
ALVARENGA, LAVRAS E AREAS "A”, "B", "C", D7,

”E” E HF'”

ESTACAO ELEVATORIA EEE—01 — PLANTA DE SITUAGAO

ESCALA 1:1.000
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LINHA DE RECALQU
{VAl PARA A EEE-D1)

Ewm337.700

£ #600mm FoFo

N

7N

N=7.372.200

COLETOR TRONCO DO
CORREGO LAVRAS

AREA PAVIMENTADA

UL UUT| AREA AJARDINADA

\ o]
Nw7.372.100 i
. - (‘\ '-‘T. 5 LY
LEGENDA . \ | 1‘1\ |
|

EMISSARIO
DA EEE-03

REVERSAC DOS ESGOTOS DAS BACIAS CORREGOS

ALVARENGA, LAVRAS E AREAS "A”,

'!E!! E HF”

ESTACAO ELEVATORIA EEE—02

ESCALA 1:1.000

L] Hh ” i " ”
B-’ C ¥ D ¥

— PLANTA DE SITUAGAO
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AREa £ Gl - LENTRD DE CONTROLE DE WTORES
AREA DO CLP - CENTRAL LOGICA PROCRAMAWEL

AREA [0S INVERSCAES DE FREDUENCW
ARER DOS COMPRESSORES

FEE—02 — PLANTA DF SITUACEO

Y

EE—| — PLANTA DAIXA

o 1ae
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N

a

LINHA DE RECALQUE @350mm FoFo
(VAI{PARA A EEE—02)

ETOR TRONGG DA SUB—BACIA
CORREGO LAVRAS

GERADOR DE
EMERGENCIA

AREA PMMEN;-}FA | | g

SLTLTLT] AREA AJARDINADA

REVERSAO DOS ESGOTOS DAS BACIAS CORREGOS
ALVARENGA, LAVRAS E AREAS "A”, "B", "C", "D’,

”EH E HF-N ‘

ESTACAO ELEVATORIA EEE-03 — PLANTA DE SITUAGAO

ESCALA 1:1.000
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