
 

 

 

 

 

 

 

Appendix 8 

Sewage Collection System 
 

 



Volume III Supporting Report 

Appendix 8 Sewerage Collection system 

 

8.1 MP Sewerage Collection system .......................................................................................A8 - 1 
8.1.1 Flow calculation sheets of Trunk sewers ...........................................................A8 - 1 
8.1.2 Profiles of Alternatives A & B for comparison................................................A8 - 12 
8.1.3 Profiles of B-3 routes (B-3a,B-3b.B-3c,B-3d).................................................A8 - 17 
8.1.4 Flow calculation ..............................................................................................A8 - 59 

8.2 FS Sewerage Collection system ......................................................................................A8 - 69 
8.2.1 Trunk sewer plan (Feasibility Study)...............................................................A8 - 69 
8.2.2 Flow calculation sheet .....................................................................................A8 - 70 
8.2.3 Profile of B-3 with shaft Location ...................................................................A8 - 71 
8.2.4 Drawing of Jacking method.............................................................................A8 - 74 
8.2.5 Site Investigation of Lana Interceptors............................................................A8 - 76 
8.2.6 Discharge points to the Lana River(selected 10 points 

 for connection way consideration) ..................................................................A8 - 79 
8.2.7 Investigation of upper end of existing sewers for new sewer connections......A8 - 82 

 

 



8.1.1 Flow Calculation Sheets of Trunk sewers

Alternatives A,B-1,B-2,B-3,B-4

A8-1



(1) Flow Calculation
      Alternative A
Trunk Sewer Unit flow 440 L/p/d n= 0.013

Area Pipe
No.

Down
No. Area Each

Population
Cumulative
Population

Flow
(m3/h)

Flow
(m3/s)

(a)

Pipe
Diameter

Slope
(‰）

Velocity
(m/s)

Flow
Capacity

(b)

Ratio
(b/a) Pipe Length Cumulative

Length

Greater 1 3 306.0 82,262 82,262 1,508 0.42 900 1.3 1.026 0.65 1.55 214
Tirana 2 3 1770.4 257,654 257,654 4,724 1.31 1350 1.2 1.292 1.85 1.41 189 403

3 4 51.9 5,192 345,108 6,327 1.76 1500 1.1 1.327 2.35 1.34 910 1,313
4 5 143.5 2,293 347,401 6,369 1.77 1500 1.1 1.327 2.35 1.33 496 1,808
5 6 33.3 11,694 359,095 6,583 1.83 1500 1.1 1.327 2.35 1.28 189 1,997
6 7 1420.7 302,558 661,653 12,130 3.37 2000 0.9 1.454 4.57 1.36 586 2,583
7 9 169 11,306 672,960 12,338 3.43 2000 0.9 1.454 4.57 1.33 1156 3,739

8 9 1102 101,368 101,368 1,858 0.52 1350 1.0 1.179 1.69 3.25 1131 1,131
9 11 410.4 32,050 806,378 14,784 4.11 2200 0.9 1.549 5.89 1.43 1133 6,003

10 11 614.6 19,821 19,821 363 0.10 500 1.5 0.745 0.15 1.5 927.2 927
11 12 78.4 1,253 827,452 15,170 4.21 2200 0.9 1.549 5.89 1.4 1444 8,374
12 13 241.3 6,008 833,460 15,280 4.24 2200 0.9 1.549 5.89 1.39 1867.5 10,241
13 20 209.7 3,351 836,811 15,342 4.26 2200 0.9 1.549 5.89 1.38 2549 12,790

14 15 652.7 44,502 44,502 816 0.23 1350 1.0 1.179 1.69 7.35 1096 1,096
15 16 262.7 17,911 62,413 1,144 0.32 1350 1.0 1.179 1.69 5.28 727 1,824
16 17 39.3 2,680 65,093 1,193 0.33 1350 1.0 1.179 1.69 5.12 1473 3,297
17 18 650.9 44,379 109,472 2,007 0.56 1350 1.0 1.179 1.69 3.02 821 4,118
18 19 82.9 5,652 115,124 2,111 0.59 1350 1.0 1.179 1.69 2.86 678 4,796
19 86.5 5,898 121,022 2,219 0.62 856
20 948 42,167 1,000,000 18,333 5.09

9,274.2 1,000,000

A8-2



(1) Flow Calculation
      Alternative A
Trunk Sewer

Area Pipe
No.

Down
No.

Greater 1 3
Tirana 2 3

3 4
4 5
5 6
6 7
7 9

8 9
9 11

10 11
11 12
12 13
13 20

14 15
15 16
16 17
17 18
18 19
19
20

Level
Upstream

length to
lowest point

Level
lowest

Level
Dwnstrea

m

D+t
(mm)

Adjusting
height

(m)

91.1 0.0 91.1 93.6 975 85.10 85.10 84.82 5.0 5.0 7.8
91.4 0.0 91.4 93.6 1,740 84.70 84.70 84.47 5.0 5.0 7.4 0.1
93.6 910.0 85.6 85.6 1,885 79.75 78.75 78.75 12.0 5.0 5.0 4.7
85.6 495.5 83.0 83 1,885 76.63 76.08 76.08 7.1 5.0 5.0 2.1
83.0 189.2 82.5 82.5 1,885 75.86 75.65 75.65 5.3 5.0 5.0 0.2
82.5 585.7 82.2 82.2 2,435 74.83 74.30 74.3 5.2 5.5 5.5 0.8
82.2 1156.2 73.3 73.3 2,435 66.38 65.34 65.34 13.4 5.5 5.5 7.9

74.0 167.0 67.0 73.3 1,740 60.40 60.23 59.27 11.9 5.0 12.3
73.3 1132.5 65.1 65.1 2,635 59.25 58.23 58.23 11.4 4.2 4.2

73.2 927.2 65.1 65.1 542 60.76 59.37 59.37 11.9 5.2 5.2 6.9
65.1 420 59 57.3 2,635 51.11 50.73 49.81 11.4 5.6 4.9 7.1
57.3 1806 51 52.8 2,635 45.09 43.46 43.41 9.6 4.9 6.8 4.7
52.8 2549.0 43.2 43.2 2,635 37.99 35.70 35.7 12.2 4.9 4.9 5.4

56.1 1867.5 50.2 50.2 1,740 44.60 42.92 42.92 9.8 5.5 5.5
50.2 0.0 50.2 51.0 1,740 42.90 42.90 40.61 5.6 5.6 8.7
51.0 0.0 45.0 45.0 1,740 38.29 38.29 38.29 11.0 5.0 5.0 2.3
45.0 1096.4 44.0 44.0 1,740 38.27 37.17 37.17 5.0 5.1 5.1
44.0 727.1 41.0 41.0 1,740 34.85 34.12 34.12 7.4 5.1 5.1 2.3
41.0 0.0 41.0 43.2 1,740 34.10 34.10 32.63 5.2 5.2 8.8
43.2 43.2

Invert level
(up-middle-down)

Covering Depth
(up-middle-down)

A8-3



(2) Flow Calculation
      Alternative B-1
Trunk Sewer Unit flow 440 L/p/d n= 0.013

Area Pipe
No.

Down
No. Area Each

Population
Cumulative
Population

Flow
(m3/h)

Flow
(m3/s)

(a)

Pipe
Diameter

Slope
(‰）

Velocity
(m/s)

Flow
Capacity

(b)

Ratio
(b/a) Pipe Length Cumulative

Length

Greater 1 3 306.0 82,262 82,262 1,508 0.42 900 1.3 1.026 0.65 1.55 214
Tirana 2 3 1770.4 257,654 257,654 4,724 1.31 1350 1.2 1.292 1.85 1.41 189 403

3 4 51.9 5,192 345,108 6,327 1.76 1500 1.1 1.327 2.35 1.34 910 1,313
4 5 143.5 2,293 347,401 6,369 1.77 1500 1.1 1.327 2.35 1.33 496 1,808
5 6 33.3 11,694 359,095 6,583 1.83 1500 1.1 1.327 2.35 1.28 189 1,997
6 7 1420.7 302,558 661,653 12,130 3.37 2000 0.9 1.454 4.57 1.36 586 2,583
7 9 169 11,307 672,960 12,338 3.43 2000 0.9 1.454 4.57 1.33 1156 3,739

8 9 1102 101,368 101,368 1,858 0.52 1350 1.0 1.179 1.69 3.25 1131 1,131
9 10 427.6 32,863 807,190 14,798 4.11 2200 0.9 1.549 5.89 1.43 854 5,724

10 11 448.2 7,162 814,353 14,930 4.15 2200 0.9 1.549 5.89 1.42 1511 7,235
11 STP(K) 372.9 15,959 830,312 15,222 4.23 7,235

14 15 652.7 44,502 44,502 816 0.23 1350 1.0 1.179 1.69 7.35 1096 1,096
15 16 262.7 17,911 62,413 1,144 0.32 1350 1.0 1.179 1.69 5.28 727 1,824
16 17 39.3 2,680 65,093 1,193 0.33 1350 1.0 1.179 1.69 5.12 1473 3,297
17 18 650.9 44,379 109,472 2,007 0.56 1350 1.0 1.179 1.69 3.02 821 4,118
18 19 82.9 5,652 115,124 2,111 0.59 1350 1.0 1.179 1.69 2.86 678 4,796
19 20 86.5 5,898 121,022 2,219 0.62 856 5,653
20 STP(B) 1,253.7 48,667 169,689 3,111 0.86 0 5,653

9,274.2 1,000,000

A8-4



(2) Flow Calculation
      Alternative B-1
Trunk Sewer

Area Pipe
No.

Down
No.

Greater 1 3
Tirana 2 3

3 4
4 5
5 6
6 7
7 9

8 9
9 10

10 11
11 STP(K)

14 15
15 16
16 17
17 18
18 19
19 20
20 STP(B)

Level
Upstream

length to
lowest point

Level
lowest

Level
Dwnstream

D+t
(mm)

Adjusting
height

(m)
91.1 0.0 91.1 90.6 975 85.10 85.10 84.82 5.0 5.0 4.8
91.4 0.0 91.4 90.6 1,740 84.70 84.70 84.47 5.0 5.0 4.4 0.1
90.6 910.0 85.6 85.6 1,885 79.75 78.75 78.75 9.0 5.0 5.0 4.7
85.6 495.5 83.0 83 1,885 76.63 76.08 76.08 7.1 5.0 5.0 2.1
83.0 189.2 82.5 82.5 1,885 75.86 75.65 75.65 5.3 5.0 5.0 0.2
82.5 585.7 82.2 82.2 2,435 75.33 74.80 74.8 4.7 5.0 5.0 0.3
82.2 1156.2 73.3 73.3 2,435 66.88 65.84 65.84 12.9 5.0 5.0 7.9

74.0 167.0 67.0 73.3 1,740 60.40 60.23 59.27 11.9 5.0 12.3
73.3 505.0 71.0 73.2 2,635 59.25 58.80 58.48 11.4 9.6 12.1
73.2 0 73.2 95 2,635 58.46 58.46 57.1 12.1 12.1 35.3

95 95 57.08 57.08 37.9 0.0 37.9

56.1 1096.4 50.2 50.2 1,740 44.60 43.50 43.5 9.8 5.0 5.0
50.2 0.0 50.2 51.0 1,740 43.48 43.48 42.75 5.0 5.0 6.5
51.0 1473.2 45.0 45.0 1,740 39.73 38.26 38.26 9.5 5.0 5.0 3
45.0 821.3 44.0 44.0 1,740 38.04 37.22 37.22 5.2 5.0 5.0 0.2
44.0 678.4 41.0 41.0 1,740 34.90 34.22 34.22 7.4 5.0 5.0 2.3
41.0 0.0 41.0 43.0 1,740 34.20 34.20 34.2 5.1 5.1 7.1
43.0 0.0 43.0 0.0 0.0

Invert level
(up-middle-down)

Covering Depth
(up-middle-down)

A8-5



(3) Flow Calculation
      Alternative B-2
Trunk Sewer Unit flow 440 L/p/d n= 0.013

Area Pipe
No.

Down
No. Area Each

Population
Cumulative
Population

Flow
(m3/h)

Flow
(m3/s)

(a)

Pipe
Diameter

Slope
(‰）

Velocity
(m/s)

Flow
Capacity

(b)

Ratio
(b/a) Pipe Length Cumulative

Length

Greater 1 3 306.0 82,262 82,262 1,508 0.42 900 1.3 1.026 0.65 1.55 214
Tirana 2 3 1770.4 257,654 257,654 4,724 1.31 1350 1.2 1.292 1.85 1.41 189 403

3 4 51.9 5,192 345,108 6,327 1.76 1500 1.1 1.327 2.35 1.34 910 1,313
4 5 143.5 2,293 347,401 6,369 1.77 1500 1.1 1.327 2.35 1.33 496 1,808
5 6 33.3 11,694 359,095 6,583 1.83 1500 1.1 1.327 2.35 1.28 189 1,997
6 7 1420.7 302,558 661,653 12,130 3.37 2000 0.9 1.454 4.57 1.36 586 2,583
7 9 169 11,307 672,960 12,338 3.43 2000 0.9 1.454 4.57 1.33 1156 3,739

8 9 1102 101,368 101,368 1,858 0.52 1350 1.0 1.179 1.69 3.25 1131 1,131
9 10 427.6 32,863 807,190 14,798 4.11 2200 0.9 1.549 5.89 1.43 1275 6,145

10 STP(TKP) 821.1 23,121 830,312 15,222 4.23 2200 0.9 1.549 5.89 1.39 1511 7,656

14 15 652.7 44,502 44,502 816 0.23 1350 1.0 1.179 1.69 7.35 1096 1,096
15 16 262.7 17,911 62,413 1,144 0.32 1350 1.0 1.179 1.69 5.28 727 1,824
16 17 39.3 2,680 65,093 1,193 0.33 1350 1.0 1.179 1.69 5.12 1473 3,297
17 18 650.9 44,379 109,472 2,007 0.56 1350 1.0 1.179 1.69 3.02 821 4,118
18 19 82.9 5,652 115,124 2,111 0.59 1350 1.0 1.179 1.69 2.86 678 4,796
19 20 86.5 5,898 121,022 2,219 0.62 856 5,653
20 STP(B) 1,253.7 48,667 169,689 3,111 0.86 0 5,653

9,274.2 1,000,000

A8-6



(3) Flow Calculation
      Alternative B-2
Trunk Sewer

Area Pipe
No.

Down
No.

Greater 1 3
Tirana 2 3

3 4
4 5
5 6
6 7
7 9

8 9
9 10

10 STP(TKP)

14 15
15 16
16 17
17 18
18 19
19 20
20 STP(B)

Level
Upstream

length to
lowest point

Level
lowest

Level
Dwnstream

D+t
(mm)

Adjusting
height

(m)
91.1 0.0 91.1 90.6 975 89.93 89.93 89.65 0.2 0.2 0.0 0.2
91.4 0.0 91.4 90.6 1,740 89.13 89.13 88.9 0.5 0.5 0.0 0.5
90.6 910.0 85.6 85.6 1,885 84.68 83.68 83.68 4.0 0.0 0.0 4.2
85.6 495.5 83.0 83 1,885 81.66 81.11 81.11 2.1 0.0 0.0 2
83.0 189.2 82.5 82.5 1,885 80.79 80.58 80.58 0.3 0.0 0.0 0.3
82.5 585.7 82.2 82.2 2,435 80.26 79.73 79.73 -0.2 0.0 0.0 0.3
82.2 1156.2 73.3 73.3 2,435 71.91 70.87 70.87 7.9 0.0 0.0 7.8

74.0 167.0 67.0 73.3 1,740 65.46 65.29 64.33 6.8 0.0 7.2 6.8
73.3 505.0 71.0 65.0 2,635 63.51 63.06 62.36 7.2 5.3 0.0 0.8
65.0 0 0

56.1 1096.4 50.2 50.2 1,740 44.60 43.50 43.5 9.8 5.0 5.0
50.2 0.0 50.2 51.0 1,740 43.48 43.48 42.75 5.0 5.0 6.5
51.0 1473.2 45.0 45.0 1,740 39.73 38.26 38.26 9.5 5.0 5.0 3
45.0 821.3 44.0 44.0 1,740 38.04 37.22 37.22 5.2 5.0 5.0 0.2
44.0 678.4 41.0 41.0 1,740 34.90 34.22 34.22 7.4 5.0 5.0 2.3
41.0 0.0 41.0 43.0 1,740 34.20 34.20 34.2 5.1 5.1 7.1
43.0 0.0 43.0 0.0 0.0

Invert level
(up-middle-down)

Covering Depth
(up-middle-down)

A8-7



(4) Flow Calculation
      Alternative B-3
Trunk Sewer Unit flow 440 L/p/d n= 0.013

Area Pipe
No.

Down
No. Area Each

Population
Cumulative
Population

Flow
(m3/h)

Flow
(m3/s)

(a)

Pipe
Diameter

Slope
(‰）

Velocity
(m/s)

Flow
Capacity

(b)

Ratio
(b/a) Pipe Length Cumulative

Length

Greater 1 3 306.0 82,262 82,262 1,508 0.42 900 1.2 0.986 0.63 1.5 214 214
Tirana 2 3 1770.4 257,654 257,654 4,724 1.31 1350 1.1 1.237 1.77 1.35 189 403

3 4 51.9 5,192 345,108 6,327 1.76 1500 1 1.265 2.24 1.27 910 1,313

7 6 169 11,307 11,307 207 0.06 1350 1.1 1.237 1.77 29.5 586 586
6 5 1420.7 302,558 313,865 5,754 1.6 1500 1 1.265 2.24 1.4 413 999
5 4 33.3 11,694 325,559 5,969 1.66 1500 1 1.265 2.24 1.35 995 1,994

8 9 1102 101,368 101,368 1,858 0.52 1350 0.8 1.055 1.51 2.9 1131 1,131
9 11 427.6 32,863 134,231 2,461 0.68 1350 0.8 1.055 1.51 2.22 1130 2,261

10 11 456.3 5,909 140,140 2,569 0.71 1350 0.8 1.055 1.51 2.13 750 750
11(PS) 4 206.5 17,212 157,352 2,885 0.8 800 1.6 0.80 1.0 2750 5,761

4 12 143.5 2,293 830,312 15,222 4.23 2200 0.7 1.366 5.19 1.23 1880 10,948
12 158.3

14 15 652.7 44,502 44,502 816 0.23 1350 1.0 1.179 1.69 7.35 1096 1,096
15 16 262.7 17,911 62,413 1,144 0.32 1350 1.0 1.179 1.69 5.28 727 1,824
16 17 39.3 2,680 65,093 1,193 0.33 1350 1.0 1.179 1.69 5.12 1473 3,297
17 18 650.9 44,379 109,472 2,007 0.56 1350 1.0 1.179 1.69 3.02 821 4,118
18 19 82.9 5,652 115,124 2,111 0.59 1350 1.0 1.179 1.69 2.86 678 4,796
19 20 86.5 5,898 121,022 2,219 0.62 1350 1.0 1.179 1.69 2.73 856 5,653
20 STP(B) 1,253.7 48,667 169,689 3,111 0.86 0 5,653

9,274.2 1,000,000 1,000,000 16,600

A8-8



(4) Flow Calculation
      Alternative B-3
Trunk Sewer

Area Pipe
No.

Down
No.

Greater 1 3
Tirana 2 3

3 4

7 6
6 5
5 4

8 9
9 11

10 11
11(PS) 4

4 12
12

14 15
15 16
16 17
17 18
18 19
19 20
20 STP(B)

Level
Upstream

length to
lowest point

Level
lowest

Level
Dwnstream

D+t
(mm)

Adjusting
height

(m)

91.1 0.0 91.1 90.6 975 90.13 90.13 89.87 0.0 0.0 -0.2
91.4 0.0 91.4 90.6 1,740 89.65 89.65 89.44 0.0 0.0 -0.6 0.2
90.6 910.0 85.0 85.0 1,885 84.02 83.11 83.11 4.7 0.0 0.0 5.4

82.2 0 82.2 82.9 1,935 80.27 80.27 79.62 0.0 0.0 1.3
82.9 413.0 84.6 84.6 1,935 79.60 79.19 79.19 1.4 3.5 3.5
84.6 995.0 85.0 85.0 1,885 79.17 78.18 78.18 3.5 4.9 4.9

74.0 167.0 67.0 73.3 1,740 65.36 65.23 64.46 6.9 0.0 7.1 6.9
73.3 505.0 71.0 73.2 1,785 64.44 64.04 63.54 7.1 5.2 7.9

73.2 0 73.2 67 1,785 66.62 66.62 66.02 4.8 4.8 -0.8 4.8
67 0 67.0 85 866 66.00 66.00 66 2.0 2.0 2.0

85.0 1880.0 95.0 95.0 1,885 78.16 76.84 76.84 5.0 16.3 16.3
95.0

56.1 1096.4 50.2 50.2 1,740 49.56 48.46 48.46 4.8 0.0 0.0 4.8
50.2 0.0 50.2 51.0 1,740 48.44 48.44 47.71 0.0 0.0 1.6
51.0 1473.2 45.0 45.0 1,740 44.69 43.22 43.22 4.6 0.0 0.0 3
45.0 821.3 44.0 44.0 1,740 43.10 42.28 42.28 0.2 0.0 0.0 0.1
44.0 678.4 41.0 41.0 1,740 39.96 39.28 39.28 2.3 0.0 0.0 2.3
41.0 0.0 41.0 43.0 1,740 39.26 39.26 38.4 0.0 0.0 2.9
43.0 0.0 43.0 0.0 0.0

Invert level
(up-middle-down)

Covering Depth
(up-middle-down)

A8-9



(5) Flow Calculation
      Alternative B-4
Trunk Sewer Unit flow 440 L/p/d n= 0.013

Area Pipe
No.

Down
No. Area Each

Population
Cumulative
Population

Flow
(m3/h)

Flow
(m3/s)

(a)

Pipe
Diameter

Slope
(‰）

Velocity
(m/s)

Flow
Capacity

(b)

Ratio
(b/a) Pipe Length Cumulative

Length

Greater 1 3 306.0 82,262 82,262 1,508 0.42 900 1.2 0.986 0.63 1.5 214 214
Tirana 2 3 1770.4 257,654 257,654 4,724 1.31 1350 1.1 1.237 1.77 1.35 189 189

3 5 51.9 5,192 345,108 6,327 1.76 1500 1 1.265 2.24 1.27 1300 1,703
5 12 33.3 11,694 356,802 6,541 1.82 1500 1 1.265 2.24 1.23 350 2,053

7 6 169 11,307 11,307 207 0.06 1350 1.1 1.237 1.77 29.5 586 586
6 12 1420.7 302,558 313,865 5,754 1.6 1500 1 1.265 2.24 1.4 350 936

12 13 670,667 12,296 3.42 2000 0.7 1.282 4.03 1.18 1600 2,989

13 STP
（Tirana) 670,667 12,296 3.42 2000 0.7 1.282 4.03 1.18 2,989

8 9 1102 101,368 101,368 1,858 0.52 1350 0.8 1.055 1.51 2.9 1131 1,131
9 11 427.6 32,863 134,231 2,461 0.68 1350 0.8 1.055 1.51 2.22 854 1,985

4 12 143.5 2,293 2,293 42 0.01 1350 0.7 0.987 1.41 141 1880 1,880
10 11 614.6 5,909 8,203 150 0.04 1350 0.8 1.055 1.51 37.75 1511 3,391
11 STP

(Kashar) 206.5 17,212 159,645 2,927 0.81

14 15 652.7 44,502 44,502 816 0.23 1350 1.0 1.179 1.69 7.35 1096 1,096
15 16 262.7 17,911 62,413 1,144 0.32 1350 1.0 1.179 1.69 5.28 727 1,824
16 17 39.3 2,680 65,093 1,193 0.33 1350 1.0 1.179 1.69 5.12 1473 3,297
17 18 650.9 44,379 109,472 2,007 0.56 1350 1.0 1.179 1.69 3.02 821 4,118
18 19 82.9 5,652 115,124 2,111 0.59 1350 1.0 1.179 1.69 2.86 678 4,796
19 20 86.5 5,898 121,022 2,219 0.62 856 5,653
20 STP(B) 1,253.7 48,667 169,689 3,111 0.86 0 5,653

9,274.2 1,000,000 1,000,000 8,642
A8-10



(5) Flow Calculation
      Alternative B-4
Trunk Sewer

Area Pipe
No.

Down
No.

Greater 1 3
Tirana 2 3

3 5
5 12

7 6
6 12

12 13

13 STP
（Tirana)

8 9
9 11

4 12
10 11
11 STP

(Kashar)

14 15
15 16
16 17
17 18
18 19
19 20
20 STP(B)

Level
Upstream

length to
lowest point

Level
lowest

Level
Dwnstream

D+t
(mm)

Adjusting
height

(m)
91.1 0.0 91.1 90.6 975 90.13 90.13 89.87 0.0 0.0 -0.2
91.4 0.0 91.4 90.6 1,740 89.65 89.65 89.44 0.0 0.0 -0.6 0.2
90.6 690.0 84.0 84.6 1,885 82.82 82.13 81.52 5.9 0.0 1.2 6.6
84.6 60 82.0 87.0 1,885 79.43 79.37 79.08 3.3 0.7 6.0

82.2 0 82.2 82.9 1,740 80.46 80.46 79.82 0.0 0.0 1.3
82.9 350.0 87.0 87.0 1,885 79.80 79.45 79.45 1.2 5.7 5.7

87.0 0 87.0 102.0 2,435 79.06 79.06 77.94 5.5 5.5 21.6

102.0

74.0 167.0 67.0 73.3 1,740 65.46 65.33 64.56 6.8 -0.1 7.0 6.8
73.3 505.0 71.0 73.2 1,740 64.54 64.14 63.86 7.0 5.1 7.6

85.0 1880.0 73.2 73.2 1,740 72.76 71.44 71.44 10.5 0.0 0.0 10.5
73.2 0 73.2 67 1,740 66.52 66.52 65.31 4.9 4.9 -0.1 4.9

67 0 67.0 85

56.1 1096.4 50.2 50.2 1,740 49.56 48.46 48.46 4.8 0.0 0.0 4.8
50.2 0.0 50.2 51.0 1,740 48.44 48.44 47.71 0.0 0.0 1.6
51.0 1473.2 45.0 45.0 1,740 44.69 43.22 43.22 4.6 0.0 0.0 3
45.0 821.3 44.0 44.0 1,740 43.10 42.28 42.28 0.2 0.0 0.0 0.1
44.0 678.4 41.0 41.0 1,740 39.96 39.28 39.28 2.3 0.0 0.0 2.3
41.0 0.0 41.0 43.0 1,740 39.26 39.26 39.26 0.0 0.0 2.0
43.0 0.0 43.0 0.0 0.0

Invert level
(up-middle-down)

Covering Depth
(up-middle-down)
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8.1.2 Profiles of Alternatives A & B for comparison
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Case B   No.1-3-4-5-6-7-9-10-11
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Appendix 8.1.3 Profiles of B-3 routes (B-3a,B-3b,B-3c,B-3d)
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8.1.4 Flow calculation 
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8.1.4 Flow calculation 
(1) Trunk Sewer B-3a Unit flow 440 L/p/d n= 0.013 Invert level connection Minimum covering 3 ｍ

Area Pipe
No.

Down
No. Area Each

Population
Cumulative
Population

Flow
(m3/h)

Flow
(m3/s)

(a)

Pipe
Diameter

Slope
(‰）

Velocity
(m/s)

Flow
Capacity

(b)

Ratio
(b/a) Pipe Length Cumulative

Length
Level

Upstream
length to

lowest point
Level
lowest

Level
Dwnstream

Crown-
Invert level

(mm)

Adjust
ment

Central 1 3 306.0 82,262 82,262 1,508 0.42 900 1.2 0.986 0.63 1.5 214 214 91.2 0.0 91.1 90.6 930 84.97 84.97 84.71 5.3 5.2 5.0 2.3 Jacking
Tirana 2 3 1770.4 257,654 257,654 4,724 1.31 1350 1.1 1.237 1.77 1.35 189 403 91.4 0.0 91.4 90.6 1,395 84.41 84.41 84.2 5.6 5.6 5.0 2.6 Jacking

3 4 51.9 5,192 345,108 6,327 1.76 1500 1.0 1.265 2.24 1.27 1310 1,713 90.6 1310.0 84.5 84.5 1,550 79.28 77.97 77.97 9.8 5.0 5.0 4.9 Shield

7-1 7-2 169 11,307 11,307 207 0.06 450 2.0 0.802 0.13 2.17 65 65 82.2 0 82.2 83.3 418 78.78 78.78 78.65 3.0 3.0 4.2 Jacking
7-2 7-3 450 2.0 160 225 83.3 160 82.6 82.6 418 78.63 78.31 78.31 4.3 3.9 3.9
7-3 7-4 450 2.0 145 370 82.6 0 82.6 83.3 418 78.29 78.29 78 3.9 3.9 4.9
7-4 7-5 450 2.0 100 470 83.3 0 83.3 83.5 418 77.98 77.98 77.78 4.9 4.9 5.3
7-5 7-6 450 2.0 180 650 83.5 180 82.3 82.3 418 77.76 77.40 77.4 5.3 4.5 4.5
7-6 7-7 450 2.0 75 725 82.3 0 82.3 82.5 418 77.38 77.38 77.23 4.5 4.5 4.9
7-7 6-1 450 2.0 75 800 82.5 0 82.5 82.9 418 77.21 77.21 77.06 4.9 4.9 5.4 Jacking
6-1 0 1420.7 302,558 313,865 5,754 1.6 1350 1.3 1.344 1.92 1.2 403 1,203 82.9 403.0 84.6 84.6 1,395 78.53 78.01 78.01 3.0 5.2 5.2 0.1 Shield

5-1 5-2 33.3 11,694 325,559 5,969 1.66 1350 1.4 1.395 2 1.2 280 1,483 84.6 280.0 84.2 84.2 1,395 77.99 77.60 77.6 5.2 5.2 5.2 Jacking
5-2 5-3 1350 1.4 245 1,728 84.2 245.0 84.3 84.3 1,395 77.58 77.24 77.24 5.2 5.7 5.7
5-3 5-4 1350 1.4 195 1,923 84.3 195.0 84.4 84.4 1,395 77.22 76.95 76.95 5.7 6.1 6.1
5-4 5-5 1350 1.4 245 2,168 84.4 245.0 84.5 84.5 1,395 76.93 76.59 76.59 6.1 6.5 6.5
5-5 4 1350 1.4 35 2,203 84.5 35.0 84.5 84.5 1,395 76.57 76.52 76.52 6.5 6.6 6.6

Paskquan 8-1 8-2 1102 101,368 101,368 1,858 0.52 900 1.5 1.102 0.70 1.4 550 550 74.0 135.0 67.8 72.8 930 64.87 64.87 64.87 8.2 2.0 7.0 5.2 Jacking
8-2 8-3 900 1.5 455 1,005 72.8 455.0 74.1 74.1 930 64.85 64.17 64.17 7.0 9.0 9.0 Jacking
8-3 8-4 900 1.5 180 1,185 74.1 180.0 73.8 73.8 930 64.15 63.88 63.88 9.0 9.0 9.0 Jacking
8-4 9-1 900 1.5 65 1,250 73.8 65.0 73.8 73.8 930 63.86 63.76 63.76 9.0 9.1 9.1 Jacking

Tirana 9-1 9-2 427.6 32,863 134,231 2,461 0.68 1000 1.2 1.057 0.83 1.22 85 1,335 73.8 85.0 73.2 73.2 1,035 63.74 63.64 63.64 9.0 8.5 8.5 Jacking
9-2 9-3 1000 1.2 350 1,685 73.2 350.0 72.0 72.0 1,035 63.62 63.20 63.2 8.5 7.8 7.8 Jacking
9-3 9-7 1000 1.2 70 1,755 72.0 35.0 70.0 73.8 1,035 63.18 63.14 63.1 7.8 5.8 9.7 Jacking Crossing Lana River

9-4 9-5 1000 1.2 100 1,855 72.0 100.0 72.0 72.0 1,035 63.08 62.96 62.96 7.9 8.0 8.0 Jacking
9-5 9-6 1000 1.2 100 1,955 72.0 100.0 72.0 72.0 1,035 62.94 62.82 62.82 8.0 8.1 8.1 Jacking
9-6 9-7 1000 1.2 100 2,055 72.0 100.0 73.8 73.8 1,035 62.80 62.68 62.68 8.2 10.1 10.1 Jacking
9-7 10a-1 1000 1.2 125 2,180 73.8 125.0 74.5 74.5 1,035 63.08 62.93 62.93 9.7 10.5 10.5 Jacking

Kashar 10a-1 10a-2 456.3 5,909 140,140 2,569 0.71 1100 1.1 1.079 1.03 1.45 140 2,320 74.5 140 73.9 73.9 1,035 62.91 62.76 62.76 10.6 10.1 10.1 Jacking
10a-2 10a-3 1100 1.1 50 2,370 73.9 50.0 73.5 73.5 1,035 62.74 62.69 62.69 10.1 9.8 9.8 Jacking
10a-3 10a-4 1100 1.1 515 2,885 73.5 515 71.0 71 1,035 62.67 62.10 62.1 9.8 7.9 7.9 Jacking
10a-4 10a-5 1100 1.1 370 3,255 71.0 370 67.8 67.8 1,035 62.08 61.67 61.67 7.9 5.1 5.1 Jacking
10a-5 10b(PS) 1100 1.1 50 3,305 67.8 50 67.0 67 1,035 61.65 61.60 61.6 5.1 4.4 4.4 Jacking

10b(PS) 4 206.5 17,212 157,352 2,885 0.8 600 0.0 1.6 0.90 1.1 2710 6,015 67 0 67.0 85 623 62.08 62.08 62.08 3.0 3.0 3.0 2lines Pressurised

4 11 143.5 2,293 830,312 15,222 4.23 2000 1.2 1.679 5.27 1.25 2085 4,288 84.5 2085.0 84.9 84.9 2,060 62.06 59.56 59.56 20.4 23.3 23.3

Kamza 14-1 14-2 652.7 44,502 44,502 816 0.23 700 2.0 1.076 0.41 1.78 75 75 56.1 75.0 56.1 56.1 725 52.38 52.23 52.23 3.0 3.1 3.1
14-2 14-3 700 2.0 40 115 56.1 40.0 55.8 55.8 725 52.11 52.03 52.03 3.3 3.0 3.0 0.1
14-3 14-4 700 2.0 380 495 55.8 0.0 55.8 53.7 725 50.71 50.71 49.95 4.4 4.4 3.0 1.3
14-4 14-5 700 2.0 110 605 53.7 0.0 53.7 52.9 725 49.43 49.43 49.21 3.5 3.5 3.0 0.5
14-5 15-1 700 2.0 600 1,205 52.9 600.0 50.2 50.2 725 47.69 46.49 46.49 4.5 3.0 3.0 1.5
15-1 15-2 262.7 17,911 62,413 1,144 0.32 800 1.7 1.085 0.55 1.72 185 1,390 50.2 0.0 50.2 51.3 825 46.37 46.37 46.06 3.0 3.0 4.4 0.1
15-2 15-3 800 1.7 265 1,655 51.3 0.0 51.3 51.5 825 46.04 46.04 45.59 4.4 4.4 5.1
15-3 16-1 800 1.7 290 1,945 51.5 0.0 51.5 51.0 825 45.57 45.57 45.08 5.1 5.1 5.1
16-1 17-1 39.3 2,680 65,093 1,193 0.33 1350 0.9 1.087 1.56 4.73 1473 3,418 51.0 1473.0 45.0 45.0 1,395 41.86 40.61 40.61 7.7 3.0 3.0 3.2 Shield

Invert Level
(up-middle-down)

Cover depth
(up-middle-down) Method
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8.1.4 Flow calculation 
(1) Trunk Sewer B-3a Unit flow 440 L/p/d n= 0.013 Invert level connection Minimum covering 3 ｍ

Area Pipe
No.

Down
No. Area Each

Population
Cumulative
Population

Flow
(m3/h)

Flow
(m3/s)

(a)

Pipe
Diameter

Slope
(‰）

Velocity
(m/s)

Flow
Capacity

(b)

Ratio
(b/a) Pipe Length Cumulative

Length
Level

Upstream
length to

lowest point
Level
lowest

Level
Dwnstream

Crown-
Invert level

(mm)

Adjust
ment

Invert Level
(up-middle-down)

Cover depth
(up-middle-down) Method

17-1 17-2 650.9 44,379 109,472 2,007 0.56 1000 1.3 1.101 0.86 1.54 110 3,528 45.0 110.0 44.8 44.8 1,035 40.29 40.15 40.15 3.7 3.6 3.6 0.3
17-2 17-6 1000 1.3 410 3,938 44.8 410.0 43.4 43.4 1,035 39.33 38.80 38.8 4.4 3.6 3.6 0.8
17-3 18-1 1000 1.3 50 3,988 43.4 50.0 43.2 43.2 1,035 38.58 38.52 38.52 3.8 3.6 3.6 0.2 Jacking
17-4 18-2 1000 1.3 720 4,708 43.2 720.0 43.5 43.5 1,035 38.50 37.56 37.56 3.7 4.9 4.9
17-5 18-3 1000 1.3 55 4,763 43.5 0.0 43.5 43.6 1,035 37.54 37.54 37.47 4.9 4.9 5.1
17-6 18-1 1000 1.3 60 4,823 43.6 60.0 43.6 43.6 1,035 37.54 37.46 37.46 5.0 5.1 5.1
18-1 18-2 82.9 5,652 115,124 2,111 0.59 1000 1.3 1.101 0.86 1.46 290 5,113 43.6 0.0 43.7 43.7 1,035 37.44 37.44 37.06 5.1 5.2 5.6 0 Jacking
18-2 18-3 1000 1.3 400 5,513 43.7 400.0 41.3 41.3 1,035 35.84 35.32 35.32 6.8 4.9 4.9 1.2
18-3 19-1 1000 1.3 140 5,653 41.3 140.0 41.0 41.0 1,035 35.20 35.02 35.02 5.1 4.9 4.9 0.1
19-1 20 86.5 5,898 121,022 2,219 0.62 856 6,509 41.0 0.0 41.0 41.0 35.00 35.00 35 6.0 6.0 6.0

7,862.2 951,334 #REF! 18,525 12,524
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8.1.4 Flow calculation 
(1) Trunk Sewer B-3b Unit flow 440 L/p/d n= 0.013 Invert level connection Minimum covering 3 ｍ

Area Pipe
No.

Down
No. Area Each

Population
Cumulative
Population

Flow
(m3/h)

Flow
(m3/s)

(a)

Pipe
Diameter

Slope
(‰）

Velocity
(m/s)

Flow
Capacity

(b)

Ratio
(b/a) Pipe Length Cumulative

Length
Level

Upstream
length to

lowest point
Level
lowest

Level
Dwnstream

Crown-
Invert
level
(mm)

Adjust
ment

Central 1 3-1 306.0 82,262 82,262 1,508 0.42 900 1.2 0.986 0.63 1.5 214 214 91.2 0.0 91.1 90.6 930 85.07 85.07 84.81 5.2 5.1 4.9 2.2 Jacking
Tirana 2 3-1 1770.4 257,654 257,654 4,724 1.31 1350 1.1 1.237 1.77 1.35 189 403 91.4 0.0 91.4 90.6 1,395 84.41 84.41 84.2 5.6 5.6 5.0 2.6 Jacking

3-1 3-2 51.9 5,192 345,108 6,327 1.76 1500 1.0 1.265 2.24 1.27 280 683 90.6 280.0 90.0 90.0 1,550 84.18 83.90 83.9 4.9 4.5 4.5 Jacking
3-2 3-3 1500 1.0 480 1,163 90.0 480.0 88.5 88.5 1,550 83.88 83.40 83.4 4.6 3.5 3.5
3-3 3-4 1500 1.0 315 1,478 88.5 315.0 86.2 86.2 1,550 81.98 81.67 81.67 5.0 3.0 3.0 1.4
3-4 5-3 1500 1.0 210 1,688 86.2 210.0 84.3 84.3 1,550 79.95 79.74 79.74 4.7 3.0 3.0 1.7

7-1 7-2 169 11,307 11,307 207 0.06 400 2.0 0.741 0.09 1.5 65 65 82.2 0 82.2 83.3 418 78.78 78.78 78.65 3.0 3.0 4.2 Jacking
7-2 7-3 400 2.0 160 225 83.3 160 82.6 82.6 418 78.63 78.31 78.31 4.3 3.9 3.9
7-3 7-4 400 2.0 145 370 82.6 0 82.6 83.3 418 78.29 78.29 78 3.9 3.9 4.9
7-4 7-5 400 2.0 100 470 83.3 0 83.3 83.5 418 77.98 77.98 77.78 4.9 4.9 5.3
7-5 7-6 400 2.0 180 650 83.5 180 82.3 82.3 418 77.76 77.40 77.4 5.3 4.5 4.5
7-6 7-7 400 2.0 75 725 82.3 0 82.3 82.5 418 77.38 77.38 77.23 4.5 4.5 4.9
7-7 6-1 400 2.0 75 800 82.5 0 82.5 82.9 418 77.21 77.21 77.06 4.9 4.9 5.4 Jacking
6-1 0 1420.7 302,558 313,865 5,754 1.6 1350 1.3 1.344 1.92 1.2 403 1,203 82.9 403.0 84.6 84.6 1,395 78.53 78.01 78.01 3.0 5.2 5.2 0.1 Jacking

5-1 5-2 33.3 11,694 325,559 5,969 1.66 1350 1.4 1.395 2 1.2 280 1,483 84.6 280.0 84.2 84.2 1,395 80.21 79.81 79.81 3.0 3.0 3.0 Jacking
5-2 5-3 1350 1.4 245 1,728 84.2 245.0 84.3 84.3 1,395 79.79 79.45 79.45 3.0 3.5 3.5
5-3 5-4 16,886 670,667 12,296 3.42 1800 1.2 1.565 3.98 1.16 195 3,611 84.3 195.0 84.4 84.4 1,855 79.43 79.20 79.2 3.0 3.3 3.3
5-4 5-5 1800 1.2 245 3,856 84.4 245.0 84.5 84.5 1,855 79.18 78.89 78.89 3.4 3.8 3.8
5-5 4-1 1800 1.2 35 3,891 84.5 35.0 84.5 84.5 1,855 78.87 78.83 78.83 3.8 3.8 3.8
4-1 4-2 143.5 2,293 672,960 12,338 3.43 1200 1.6 3.62 1.06 1520 5,411 84.5 1520.0 84.5 84.5 1,240 78.81 78.81 78.81 2.0 2.0 2.0 2lines Pressurised
4-2 4-3 3.43 1800 1.2 1.565 3.98 1.16 70 5,481 84.5 70.0 84.1 84.1 1,855 78.79 78.71 78.71 3.9 3.5 3.5
4-3 4-4 1800 1.2 80 5,561 84.1 80.0 84.5 84.5 1,855 78.69 78.59 78.59 3.6 4.1 4.1
4-4 4-5 1800 1.2 140 5,701 84.5 140.0 84.5 84.5 1,855 78.57 78.40 78.4 4.1 4.2 4.2
4-5 4-6 1800 1.2 200 5,901 84.5 200.0 86.0 86.0 1,855 78.38 78.14 78.14 4.3 6.0 6.0
4-6 4-7 1800 1.2 250 6,151 86.0 0.0 86.0 88.0 1,855 78.12 78.12 77.82 6.0 6.0 8.3 Jacking
4-7 4-8 1800 1.2 240 6,391 88.0 240.0 86.0 86.0 1,855 77.80 77.51 77.51 8.3 6.6 6.6
4-8 11STP 1800 1.2 270 6,661 86.0 270.0 85.0 85.0 1,855 77.49 77.17 77.17 6.7 6.0 6.0

Paskquan 8-1 8-2 1102 101,368 101,368 1,858 0.52 500 0.0 1.5 0.58 1.1 625 625 74.0 625.0 72.8 72.8 520 69.28 69.28 69.28 4.2 3.0 3.0 1.2 2lines Pressurised
8-2 8-3 0.52 900 1.3 1.026 0.65 1.25 455 1,080 72.8 455.0 74.1 74.1 930 68.86 68.27 68.27 3.0 4.9 4.9 0.4
8-3 8-4 900 1.3 180 1,260 74.1 180.0 73.8 73.8 930 68.25 68.02 68.02 4.9 4.9 4.9
8-4 9-1 900 1.3 65 1,325 73.8 65.0 73.8 73.8 930 68.00 67.92 67.92 4.9 5.0 5.0

Tirana 9-1 9-2 427.6 32,863 134,231 2,461 0.68 1000 1.2 1.057 0.83 1.22 85 1,410 73.8 85.0 73.2 73.2 1,035 67.90 67.80 67.8 4.9 4.4 4.4 Jacking
9-2 9-3 1000 1.2 350 1,760 73.2 350.0 72.0 72.0 1,035 67.48 67.06 67.06 4.7 3.9 3.9 0.3
9-3 9-7 1000 1.2 70 1,830 72.0 35.0 70.0 73.8 1,035 66.14 66.10 66.06 4.8 2.9 6.7 0.9 Jacking Crossing Lana River

9-4 9-5 1000 1.2 100 1,930 72.0 100.0 72.0 72.0 1,035 66.04 65.92 65.92 4.9 5.0 5.0
9-5 9-6 1000 1.2 100 2,030 72.0 100.0 72.0 72.0 1,035 65.90 65.78 65.78 5.1 5.2 5.2
9-6 9-7 1000 1.2 100 2,130 72.0 100.0 73.8 73.8 1,035 65.76 65.64 65.64 5.2 7.1 7.1
9-7 10a-1 1000 1.2 125 2,255 73.8 125.0 74.5 74.5 1,035 66.04 65.89 65.89 6.7 7.6 7.6

Kashar 10a-1 10a-2 456.3 5,909 140,140 2,569 0.71 2000 1.1 1.607 5.05 7.11 140 2,395 74.5 140 73.9 73.9 2,060 65.87 65.72 65.72 6.6 6.1 6.1
10a-2 10a-3 2000 1.1 50 2,445 73.9 50.0 73.5 73.5 2,060 65.70 65.65 65.65 6.1 5.8 5.8
10a-3 10a-4 2000 1.1 515 2,960 73.5 515 71.0 71 2,060 65.63 65.06 65.06 5.8 3.9 3.9
10a-4 10a-5 2000 1.1 370 3,330 71.0 370 67.8 67.8 2,060 62.24 61.83 61.83 6.7 3.9 3.9 2.8
10a-5 10b(PS) 2000 1.1 50 3,380 67.8 50 67.0 67 2,060 61.11 61.06 61.06 4.6 3.9 3.9 0.7

10b(PS) 11STP 206.5 17,212 157,352 2,885 0.8 600 0.0 1.6 0.90 1.1 2000 5,380 67 0 67.0 85 623 61.04 61.04 61.04 2.0 2.0 2.0 2lines Pressurised

Invert Level
(up-middle-down)

Cover depth
(up-middle-down) Method

A8-62



8.1.4 Flow calculation 
(1) Trunk Sewer B-3b Unit flow 440 L/p/d n= 0.013 Invert level connection Minimum covering 3 ｍ

Area Pipe
No.

Down
No. Area Each

Population
Cumulative
Population

Flow
(m3/h)

Flow
(m3/s)

(a)

Pipe
Diameter

Slope
(‰）

Velocity
(m/s)

Flow
Capacity

(b)

Ratio
(b/a) Pipe Length Cumulative

Length
Level

Upstream
length to

lowest point
Level
lowest

Level
Dwnstream

Crown-
Invert
level
(mm)

Adjust
ment

Invert Level
(up-middle-down)

Cover depth
(up-middle-down) Method

Kamza 14-1 14-2 652.7 44,502 44,502 816 0.23 700 2.0 1.076 0.41 1.78 75 75 56.1 75.0 56.1 56.1 725 52.38 52.23 52.23 3.0 3.1 3.1
14-2 14-3 700 2.0 40 115 56.1 40.0 55.8 55.8 725 52.11 52.03 52.03 3.3 3.0 3.0 0.1
14-3 14-4 700 2.0 380 495 55.8 0.0 55.8 53.7 725 50.71 50.71 49.95 4.4 4.4 3.0 1.3
14-4 14-5 700 2.0 110 605 53.7 0.0 53.7 52.9 725 49.43 49.43 49.21 3.5 3.5 3.0 0.5
14-5 15-1 700 2.0 600 1,205 52.9 600.0 50.2 50.2 725 47.69 46.49 46.49 4.5 3.0 3.0 1.5
15-1 15-2 262.7 17,911 62,413 1,144 0.32 800 1.7 1.085 0.55 1.72 185 1,390 50.2 0.0 50.2 51.3 825 46.37 46.37 46.06 3.0 3.0 4.4 0.1
15-2 15-3 800 1.7 265 1,655 51.3 0.0 51.3 51.5 825 46.04 46.04 45.59 4.4 4.4 5.1
15-3 16-1 800 1.7 290 1,945 51.5 0.0 51.5 51.0 825 45.57 45.57 45.08 5.1 5.1 5.1
16-1 16-2 39.3 2,680 65,093 1,193 0.33 800 1.7 1.085 0.55 1.67 310 2,255 51.0 310.0 49.2 49.2 825 45.06 44.53 44.53 5.1 3.8 3.8 Jacking
16-2 16-3 800 1.7 370 2,625 49.2 370.0 48.1 48.1 825 44.51 43.88 43.88 3.9 3.4 3.4
16-3 16-4 800 1.7 55 2,680 48.1 0.0 48.1 48.2 825 43.86 43.86 43.77 3.4 3.4 3.6
16-4 16-5 800 1.7 110 2,790 48.2 110 47.9 47.9 825 43.75 43.56 43.56 3.6 3.5 3.5
16-5 16-6 800 1.7 130 2,920 47.9 0.0 47.9 48.5 825 43.54 43.54 43.32 3.5 3.5 4.4
16-6 16-7 800 1.7 130 3,050 48.5 130 47.5 47.5 825 43.30 43.08 43.08 4.4 3.6 3.6 Jacking
16-7 16-8 800 1.7 110 3,160 47.5 0.0 47.5 47.6 825 43.06 43.06 42.87 3.6 3.6 3.9
16-8 16-9 800 1.7 50 3,210 47.6 50.0 47.0 47.0 825 42.85 42.77 42.77 3.9 3.4 3.4
16-9 16-10 800 1.7 330 3,540 47.0 330.0 46.0 46.0 825 42.75 42.19 42.19 3.4 3.0 3.0
16-10 17-1 800 1.7 150 3,690 46.0 150.0 45.0 45.0 825 41.47 41.22 41.22 3.7 3.0 3.0 0.7 Jacking
17-1 17-2 650.9 44,379 109,472 2,007 0.56 1000 1.3 1.101 0.86 1.54 110 3,800 45.0 110.0 44.8 44.8 1,035 40.90 40.76 40.76 3.1 3.0 3.0 0.3
17-2 17-6 1000 1.3 410 4,210 44.8 410.0 43.4 43.4 1,035 39.94 39.41 39.41 3.8 3.0 3.0 0.8
17-3 18-1 1000 1.3 50 4,260 43.4 50.0 43.2 43.2 1,035 39.19 39.13 39.13 3.2 3.0 3.0 0.2 Jacking
17-4 18-2 1000 1.3 720 4,980 43.2 720.0 43.5 43.5 1,035 39.11 38.17 38.17 3.1 4.3 4.3
17-5 18-3 1000 1.3 55 5,035 43.5 0.0 43.5 43.6 1,035 38.15 38.15 38.08 4.3 4.3 4.5
17-6 18-1 1000 1.3 60 5,095 43.6 60.0 43.6 43.6 1,035 38.15 38.07 38.07 4.4 4.5 4.5
18-1 18-2 82.9 5,652 115,124 2,111 0.59 500 0.0 1.5 0.58 1.0 290 5,385 43.6 155.0 40.7 43.7 520 40.08 40.08 40.08 3.0 0.1 3.1 2lines Pressurised
18-2 18-3 0.59 900 1.7 1.173 0.75 1.27 400 5,785 43.7 400.0 42.3 42.3 930 40.06 39.38 39.38 2.7 2.0 2.0
18-3 19-1 900 1.7 140 5,925 42.3 140.0 42.0 42.0 930 39.36 39.12 39.12 2.0 2.0 2.0
19-1 20 86.5 5,898 121,022 2,219 0.62 856 6,781 42.0 0.0 42.0 41.5 39.10 39.10 39.1 2.9 2.9 2.4

7,862.2 968,220 17,966 18,822

A8-63



8.1.4 Flow calculation 
(1) Trunk Sewer B-3c Unit flow 440 L/p/d n= 0.013 Invert level connection Minimum covering 3 ｍ

Area Pipe
No.

Down
No.

Area Each
Population

Cumulative
Population

Flow
(m3/h)

Flow
(m3/s)

(a)

Pipe
Diameter

Slope
(‰）

Velocity
(m/s)

Flow
Capacity

(b)

Ratio
(b/a)

Pipe Length Cumulative
Length

Level
Upstream

length to
lowest point

Level
lowest

Level
Dwnstream

Crown-
Invert level

(mm)

Adjust
ment

Central 1 3-1 306.0 82,262 82,262 1,508 0.42 900 1.2 0.986 0.63 1.5 214 214 91.2 0.0 91.1 90.6 930 85.07 85.07 84.81 5.2 5.1 4.9 2.2 Jacking
Tirana 2 3-1 1770.4 257,654 257,654 4,724 1.31 1350 1.1 1.237 1.77 1.35 189 403 91.4 0.0 91.4 90.6 1,395 84.41 84.41 84.2 5.6 5.6 5.0 2.6 Jacking

3-1 3-2 51.9 5,192 345,108 6,327 1.76 1500 1.0 1.265 2.24 1.27 280 683 90.6 280.0 90.0 90.0 1,550 84.18 83.90 83.9 4.9 4.5 4.5 Jacking
3-2 3-3 1500 1.0 480 1,163 90.0 480.0 88.5 88.5 1,550 83.88 83.40 83.4 4.6 3.5 3.5
3-3 3-4 1500 1.0 315 1,478 88.5 315.0 86.2 86.2 1,550 81.98 81.67 81.67 5.0 3.0 3.0 1.4
3-4 5-3 1500 1.0 210 1,688 86.2 210.0 84.3 84.3 1,550 79.95 79.74 79.74 4.7 3.0 3.0 1.7

7-1 7-2 169 11,307 11,307 207 0.06 400 2.0 0.741 0.09 1.5 65 65 82.2 0 82.2 83.3 418 78.78 78.78 78.65 3.0 3.0 4.2 Jacking
7-2 7-3 400 2.0 160 225 83.3 160 82.6 82.6 418 78.63 78.31 78.31 4.3 3.9 3.9
7-3 7-4 400 2.0 145 370 82.6 0 82.6 83.3 418 78.29 78.29 78 3.9 3.9 4.9
7-4 7-5 400 2.0 100 470 83.3 0 83.3 83.5 418 77.98 77.98 77.78 4.9 4.9 5.3
7-5 7-6 400 2.0 180 650 83.5 180 82.3 82.3 418 77.76 77.40 77.4 5.3 4.5 4.5
7-6 7-7 400 2.0 75 725 82.3 0 82.3 82.5 418 77.38 77.38 77.23 4.5 4.5 4.9
7-7 6-1 400 2.0 75 800 82.5 0 82.5 82.9 418 77.21 77.21 77.06 4.9 4.9 5.4 Jacking
6-1 0 1420.7 302,558 313,865 5,754 1.6 1350 1.3 1.344 1.92 1.2 403 1,203 82.9 403.0 84.6 84.6 1,395 78.63 78.11 78.11 2.9 5.1 5.1 Jacking

5-1 5-2 33.3 11,694 325,559 5,969 1.66 1350 1.4 1.395 2 1.2 280 1,483 84.6 280.0 84.2 84.2 1,395 80.21 79.81 79.81 3.0 3.0 3.0 Jacking
5-2 5-3 1350 1.4 245 1,728 84.2 245.0 84.3 84.3 1,395 79.79 79.45 79.45 3.0 3.5 3.5
5-3 5-4 16,886 670,667 12,296 3.42 1800 1.2 1.565 3.98 1.16 195 3,611 84.3 195.0 84.4 84.4 1,855 79.43 79.20 79.2 3.0 3.3 3.3
5-4 5-5 1800 1.2 245 3,856 84.4 245.0 84.5 84.5 1,855 79.18 78.89 78.89 3.4 3.8 3.8
5-5 4-1 1800 1.2 35 3,891 84.5 35.0 84.5 84.5 1,855 78.87 78.83 78.83 3.8 3.8 3.8
4-1 4-2 143.5 2,293 672,960 12,338 3.43 1800 1.2 1.565 3.98 1.16 30 3,921 84.5 30.0 84.5 84.5 1,855 78.81 78.77 78.77 3.8 3.9 3.9
4-2 4-3 1800 1.2 110 4,031 84.5 110.0 84.1 84.1 1,855 78.75 78.62 78.62 3.9 3.6 3.6
4-3 4-4 1800 1.2 80 4,111 84.1 80.0 84.5 84.5 1,855 78.60 78.50 78.5 3.6 4.1 4.1
4-4 4-5 1800 1.2 65 4,176 84.5 65.0 84.5 84.5 1,855 78.48 78.40 78.4 4.2 4.2 4.2
4-5 4-6 1800 1.2 120 4,296 84.5 120.0 86.0 86.0 1,855 78.38 78.24 78.24 4.3 5.9 5.9
4-6 4-7 1800 1.2 80 4,376 86.0 0.0 86.0 88.0 1,855 78.22 78.22 78.12 5.9 5.9 8.0 Jacking
4-7 4-8 1800 1.2 280 4,656 88.0 280.0 86.0 86.0 1,855 78.10 77.76 77.76 8.0 6.4 6.4
4-8 4-9 1800 1.2 200 4,856 86.0 200.0 83.0 83.0 1,855 77.74 77.50 77.5 6.4 3.6 3.6
4-9 4-10 1800 1.2 75 4,931 83.0 75.0 82.0 82.0 1,855 77.28 77.19 77.19 3.9 3.0 3.0 0.2
4-10 4-11 1800 1.2 60 4,991 82.0 60.0 82.0 82.0 1,855 77.17 77.10 77.1 3.0 3.0 3.0
4-11 4-12 1800 1.2 110 5,101 82.0 110.0 81.0 81.0 1,855 76.28 76.15 76.15 3.9 3.0 3.0 0.8
4-12 4-13 1800 1.2 85 5,186 81.0 85.0 80.0 80.0 1,855 75.23 75.13 75.13 3.9 3.0 3.0 0.9
4-13 4-14 1800 1.2 45 5,231 80.0 45.0 79.5 79.5 1,855 74.71 74.66 74.66 3.4 3.0 3.0 0.4
4-14 4-15 1800 1.2 115 5,346 79.5 115.0 78.0 78.0 1,855 73.24 73.10 73.1 4.4 3.0 3.0 1.4
4-15 10a-1 1800 1.2 525 5,871 78.0 525.0 74.5 74.5 1,855 70.28 69.65 69.65 5.9 3.0 3.0 2.8

Paskquan 8-1 8-2 1102 101,368 101,368 1,858 0.52 500 0.0 1.5 0.58 1.1 625 625 74.0 625.0 72.8 72.8 520 70.28 70.28 70.28 3.2 2.0 2.0 0.2 2lines Pressurised
8-2 8-3 0.52 900 1.3 1.026 0.65 1.25 455 1,080 72.8 455.0 74.1 74.1 930 69.86 69.27 69.27 2.0 3.9 3.9 0.4
8-3 8-4 900 1.3 180 1,260 74.1 180.0 73.8 73.8 930 69.25 69.02 69.02 3.9 3.9 3.9
8-4 9-1 900 1.3 65 1,325 73.8 65.0 73.8 73.8 930 69.00 68.92 68.92 3.9 4.0 4.0

Tirana 9-1 9-2 427.6 32,863 134,231 2,461 0.68 1000 1.2 1.057 0.83 1.22 85 1,410 73.8 85.0 73.2 73.2 1,035 68.90 68.80 68.8 3.9 3.4 3.4 Jacking
9-2 9-3 1000 1.2 350 1,760 73.2 350.0 72.0 72.0 1,035 68.38 67.96 67.96 3.8 3.0 3.0 0.4
9-3 9-7 1000 1.2 70 1,830 72.0 35.0 70.0 73.8 1,035 67.04 67.00 66.96 3.9 2.0 5.8 0.9 Jacking Crossing Lana River

9-4 9-5 1000 1.2 100 1,930 72.0 100.0 72.0 72.0 1,035 66.94 66.82 66.82 4.0 4.1 4.1
9-5 9-6 1000 1.2 100 2,030 72.0 100.0 72.0 72.0 1,035 66.80 66.68 66.68 4.2 4.3 4.3
9-6 9-7 1000 1.2 100 2,130 72.0 100.0 73.8 73.8 1,035 66.66 66.54 66.54 4.3 6.2 6.2
9-7 10a-1 1000 1.2 125 2,255 73.8 125.0 74.5 74.5 1,035 66.94 66.79 66.79 5.8 6.7 6.7

Kashar 10a-1 10a-2 456.3 5,909 813,100 14,907 4.14 2000 1.1 1.607 5.05 1.22 140 8,266 74.5 140 73.9 73.9 2,060 66.77 66.62 66.62 5.7 5.2 5.2
10a-2 10a-3 2000 1.1 50 8,316 73.9 50.0 73.5 73.5 2,060 66.60 66.55 66.55 5.2 4.9 4.9
10a-3 10a-4 2000 1.1 515 8,831 73.5 515 71.0 71 2,060 66.53 65.96 65.96 4.9 3.0 3.0
10a-4 10a-5 2000 1.1 370 9,201 71.0 370 67.8 67.8 2,060 63.14 62.73 62.73 5.8 3.0 3.0 2.8
10a-5 10b(PS) 2000 1.1 50 9,251 67.8 50 67.0 67 2,060 62.01 61.96 61.96 3.7 3.0 3.0 0.7

10b(PS) 11STP 206.5 17,212 830,312 15,222 4.23 1350 0.0 1.6 4.58 1.1 2850 12,101 67 0 67.0 85 1,395 61.94 61.94 61.94 2.0 2.0 2.0 2lines Pressurised

Invert Level
(up-middle-down)

Cover depth
(up-middle-down)

Method

A8-64



8.1.4 Flow calculation 
(1) Trunk Sewer B-3c Unit flow 440 L/p/d n= 0.013 Invert level connection Minimum covering 3 ｍ

Area Pipe
No.

Down
No.

Area Each
Population

Cumulative
Population

Flow
(m3/h)

Flow
(m3/s)

(a)

Pipe
Diameter

Slope
(‰）

Velocity
(m/s)

Flow
Capacity

(b)

Ratio
(b/a)

Pipe Length Cumulative
Length

Level
Upstream

length to
lowest point

Level
lowest

Level
Dwnstream

Crown-
Invert level

(mm)

Adjust
ment

Invert Level
(up-middle-down)

Cover depth
(up-middle-down)

Method

Kamza 14-1 14-2 652.7 44,502 44,502 816 0.23 700 2.0 1.076 0.41 1.78 75 75 56.1 75.0 56.1 56.1 725 52.38 52.23 52.23 3.0 3.1 3.1
14-2 14-3 700 2.0 40 115 56.1 40.0 55.8 55.8 725 52.11 52.03 52.03 3.3 3.0 3.0 0.1
14-3 14-4 700 2.0 380 495 55.8 0.0 55.8 53.7 725 50.71 50.71 49.95 4.4 4.4 3.0 1.3
14-4 14-5 700 2.0 110 605 53.7 0.0 53.7 52.9 725 49.43 49.43 49.21 3.5 3.5 3.0 0.5
14-5 15-1 700 2.0 600 1,205 52.9 600.0 50.2 50.2 725 47.69 46.49 46.49 4.5 3.0 3.0 1.5
15-1 15-2 262.7 17,911 62,413 1,144 0.32 800 1.7 1.085 0.55 1.72 185 1,390 50.2 0.0 50.2 51.3 825 46.37 46.37 46.06 3.0 3.0 4.4 0.1
15-2 15-3 800 1.7 265 1,655 51.3 0.0 51.3 51.5 825 46.04 46.04 45.59 4.4 4.4 5.1
15-3 16-1 800 1.7 290 1,945 51.5 0.0 51.5 51.0 825 45.57 45.57 45.08 5.1 5.1 5.1
16-1 16-2 39.3 2,680 65,093 1,193 0.33 800 1.7 1.085 0.55 1.67 310 2,255 51.0 310.0 49.2 49.2 825 45.06 44.53 44.53 5.1 3.8 3.8 Jacking
16-2 16-3 800 1.7 370 2,625 49.2 370.0 48.1 48.1 825 44.51 43.88 43.88 3.9 3.4 3.4
16-3 16-4 800 1.7 55 2,680 48.1 0.0 48.1 48.2 825 43.86 43.86 43.77 3.4 3.4 3.6
16-4 16-5 800 1.7 110 2,790 48.2 110 47.9 47.9 825 43.75 43.56 43.56 3.6 3.5 3.5
16-5 16-6 800 1.7 130 2,920 47.9 0.0 47.9 48.5 825 43.54 43.54 43.32 3.5 3.5 4.4
16-6 16-7 800 1.7 130 3,050 48.5 130 47.5 47.5 825 43.30 43.08 43.08 4.4 3.6 3.6 Jacking
16-7 16-8 800 1.7 110 3,160 47.5 0.0 47.5 47.6 825 43.06 43.06 42.87 3.6 3.6 3.9
16-8 16-9 800 1.7 50 3,210 47.6 50.0 47.0 47.0 825 42.85 42.77 42.77 3.9 3.4 3.4
16-9 16-10 800 1.7 330 3,540 47.0 330.0 46.0 46.0 825 42.75 42.19 42.19 3.4 3.0 3.0

16-10 17-1 800 1.7 150 3,690 46.0 150.0 45.0 45.0 825 41.47 41.22 41.22 3.7 3.0 3.0 0.7 Jacking
17-1 17-2 650.9 44,379 109,472 2,007 0.56 1000 1.3 1.101 0.86 1.54 110 3,800 45.0 110.0 44.8 44.8 1,035 40.90 40.76 40.76 3.1 3.0 3.0 0.3
17-2 17-6 1000 1.3 410 4,210 44.8 410.0 43.4 43.4 1,035 39.94 39.41 39.41 3.8 3.0 3.0 0.8
17-3 18-1 1000 1.3 50 4,260 43.4 50.0 43.2 43.2 1,035 39.19 39.13 39.13 3.2 3.0 3.0 0.2 Jacking
17-4 18-2 1000 1.3 720 4,980 43.2 720.0 43.5 43.5 1,035 39.11 38.17 38.17 3.1 4.3 4.3
17-5 18-3 1000 1.3 55 5,035 43.5 0.0 43.5 43.6 1,035 38.15 38.15 38.08 4.3 4.3 4.5
17-6 18-1 1000 1.3 60 5,095 43.6 60.0 43.6 43.6 1,035 38.15 38.07 38.07 4.4 4.5 4.5
18-1 18-2 82.9 5,652 115,124 2,111 0.59 500 0.0 1.5 0.58 1.0 290 5,385 43.6 155.0 40.7 43.7 520 40.08 40.08 40.08 3.0 0.1 3.1 2lines Pressurised
18-2 18-3 0.59 900 1.7 1.173 0.75 1.27 400 5,785 43.7 400.0 42.3 42.3 930 40.06 39.38 39.38 2.7 2.0 2.0
18-3 19-1 900 1.7 140 5,925 42.3 140.0 41.0 41.0 930 38.36 38.12 38.12 3.0 2.0 2.0 1
19-1 20 86.5 5,898 121,022 2,219 0.62 856 6,781 41.0 0.0 41.0 41.0 38.00 38.00 38 3.0 3.0 3.0 0.1

7,862.2 968,220 18,026 18,882

A8-65



8.1.4 Flow calculation 
(1) Trunk Sewer B-3d Unit flow 440 L/p/d n= 0.012 Invert level connection Minimum covering 2 ｍ

Area Pipe
No.

Down
No.

Area Each
Population

Cumulative
Population

Flow
(m3/h)

Flow
(m3/s)

(a)

Pipe
Diameter

Slope
(‰）

Velocity
(m/s)

Flow
Capacity

(b)

Ratio
(b/a)

Pipe Length Cumulative
Length

Level
Upstream

length to
lowest point

Level
lowest

Level
Dwnstream

Crown-
Invert level

(mm)

Adjust
ment

Central 1 3-1 306.0 82,262 82,262 1,508 0.42 900 1.2 1.068 0.68 1.62 214 214 92.3 0.0 91.1 93.5 930 88.17 88.17 87.91 3.2 2.0 4.6 1.2 Jacking
Tirana 2 3-1 1770.4 257,654 257,654 4,724 1.31 1350 1.1 1.34 1.92 1.47 189 403 92.7 0.0 91.4 93.5 1,395 88.01 88.01 87.8 3.3 2.0 4.3 1.3 Jacking

3-1 3-2 51.9 5,192 345,108 6,327 1.76 1500 1.0 1.37 2.42 1.38 280 683 93.47 280.0 93.0 93.0 1,550 87.78 87.50 87.5 4.1 3.9 3.9 Jacking LanaRiver, Ring Road

3-2 3-3 1500 1.0 290 973 93.0 290.0 98.3 98.3 1,550 87.48 87.19 87.19 3.9 9.5 9.5 Jacking
3-3 3-4 1500 1.0 250 1,223 98.3 250.0 97.3 97.3 1,550 87.17 86.92 86.92 9.6 8.8 8.8 Jacking
3-4 3-5 1500 1.0 360 1,583 97.3 360.0 94.5 94.5 1,550 86.90 86.54 86.54 8.9 6.4 6.4 Jacking
3-5 3-6 1500 1.0 325 1,908 94.5 325.0 94.3 94.3 1,550 86.52 86.20 86.2 6.4 6.5 6.5 Jacking
3-6 3-7 1500 1.0 335 2,243 94.3 335.0 96.7 96.7 1,550 86.18 85.85 85.85 6.5 9.3 9.3 Jacking
3-7 3-8 1500 1.0 255 2,498 96.7 255.0 97.5 97.5 1,550 85.83 85.58 85.58 9.3 10.3 10.3 Jacking
3-8 3-9 1500 1.0 240 2,738 97.5 240.0 96.2 96.2 1,550 85.56 85.32 85.32 10.4 9.3 9.3 Jacking
3-9 3-10 1500 1.0 355 3,093 96.2 355.0 93.2 93.2 1,550 85.30 84.95 84.95 9.4 6.7 6.7 Jacking

3-10 3-11 1500 1.0 305 3,398 98.2 305.0 92.2 92.2 1,550 84.93 84.63 84.63 11.7 6.1 6.1 Jacking
3-11 3-12 1500 1.0 305 3,703 92.2 305.0 90.6 90.6 1,550 84.61 84.31 84.31 6.1 4.7 4.7
3-12 3-13 1500 1.0 380 4,083 90.6 380.0 90.1 90.1 1,550 84.29 83.91 83.91 4.7 4.7 4.7
3-13 11 1500 1.0 275 4,358 90.1 275.0 90.0 90.0 1,550 83.89 83.62 83.62 4.7 4.8 4.8

7-1 7-2 169 11,307 11,307 207 0.06 450 1.5 0.752 0.12 2 55 55 81.4 0 81.4 82.1 418 78.98 78.98 78.9 2.0 2.0 2.8 Jacking High way
7-2 7-3 450 1.5 65 65 82.1 65 82.4 82.4 418 78.88 78.78 78.78 2.8 3.2 3.2
7-3 7-4 450 1.5 130 130 82.4 0 82.4 81.6 418 78.76 78.76 78.57 3.2 3.2 2.6
7-4 7-5 450 1.5 245 245 81.6 0 81.6 82.9 418 78.55 78.55 78.18 2.6 2.6 4.3
7-5 7-6 450 1.5 175 175 82.9 175 81.9 81.9 418 78.16 77.90 77.9 4.3 3.6 3.6
7-6 7-7 450 1.5 65 65 81.9 0 81.9 82.2 418 77.88 77.88 77.78 3.6 3.6 4.0
7-7 6-1 450 1.5 65 60 82.2 0 82.2 82.2 418 77.76 77.76 77.66 4.0 4.0 4.1 Jacking Ring road

6-1 6-2 1420.7 302,558 313,865 5,754 1.6 1350 1.3 1.456 2.08 1.3 50 110 82.2 25.0 77.0 82.4 1,395 74.04 74.01 73.98 6.8 1.6 7.0 3.6 Jacking Lana River
6-2 5-1 1350 1.3 400 400 82.4 0.0 82.4 84.0 1,395 73.96 73.96 73.44 7.0 7.0 9.2 Jacking

5-1 5-2 33.3 11,694 325,559 5,969 1.66 1350 1.4 1.511 2.16 1.3 225 625 84.0 225.0 83.8 83.8 1,395 73.42 73.11 73.11 9.2 9.3 9.3 Jacking Narrow road
5-2 5-3 1350 1.4 250 875 83.8 250.0 84.8 84.8 1,395 73.09 72.74 72.74 9.3 10.7 10.7 Jacking
5-3 5-4 1350 1.4 200 1,075 84.8 200.0 82.9 82.9 1,395 72.72 72.44 72.44 10.7 9.1 9.1 Jacking
5-4 5-5 1350 1.4 75 1,150 82.9 75.0 82.9 82.9 1,395 72.42 72.32 72.32 9.1 9.2 9.2 Jacking
5-5 4-1 1350 1.4 175 1,325 82.9 175.0 82.6 82.6 1,395 72.30 72.06 72.06 9.2 9.2 9.2 Jacking

Paskquan 8-1 8-2 158.3 101,368 101,368 1,858 0.52 900 1.3 1.112 0.71 1.4 85 85 70.9 85.0 71.2 71.2 930 67.97 67.97 67.97 2.0 2.3 2.3
8-2 8-3 900 1.3 140 225 71.2 0.0 71.2 71.3 930 67.95 67.95 67.77 2.3 2.3 2.6
8-3 8-4 900 1.3 105 330 71.3 105.0 70.1 70.2 930 67.35 67.21 67.21 3.0 2.0 2.1 0.4 Jacking TiranaRiver
8-4 8-5 900 1.3 25 355 70.1 55.0 70.1 72.5 930 67.19 67.12 67.16 2.0 2.0 4.4
8-5 8-6 900 1.3 170 525 72.5 0.0 72.5 73.5 930 67.14 67.14 66.92 4.5 4.4 5.6 Jacking
8-6 8-7 900 1.3 135 660 73.5 135.0 72.8 72.8 930 66.90 66.72 66.72 5.6 5.2 5.2 Jacking
8-7 8-8 900 1.3 110 770 72.8 0.0 72.8 73.7 930 66.70 66.70 66.56 5.2 5.2 6.2 Jacking
8-8 8-9 900 1.3 270 1,040 73.7 0.0 73.7 74.7 930 66.54 66.54 66.19 6.2 6.2 7.5 Jacking
8-9 8-10 900 1.3 170 1,210 74.7 170.0 74.0 74.0 930 66.17 65.95 65.95 7.6 7.1 7.1 Jacking

8-10 8-11 900 1.3 180 1,390 74.0 0.0 74.2 74.2 930 65.93 65.93 65.70 7.1 7.3 7.6 Jacking
8-11 9-1 900 1.3 50 1,440 74.2 50.0 74.0 74.0 930 65.68 65.62 65.62 7.6 7.5 7.5 Jacking

Invert Level
(up-middle-down)

Cover depth
(up-middle-down)

Method
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8.1.4 Flow calculation 
(1) Trunk Sewer B-3d Unit flow 440 L/p/d n= 0.012 Invert level connection Minimum covering 2 ｍ

Area Pipe
No.

Down
No.

Area Each
Population

Cumulative
Population

Flow
(m3/h)

Flow
(m3/s)

(a)

Pipe
Diameter

Slope
(‰）

Velocity
(m/s)

Flow
Capacity

(b)

Ratio
(b/a)

Pipe Length Cumulative
Length

Level
Upstream

length to
lowest point

Level
lowest

Level
Dwnstream

Crown-
Invert level

(mm)

Adjust
ment

Invert Level
(up-middle-down)

Cover depth
(up-middle-down)

Method

Tirana 9-1 9-2 427.6 32,863 134,231 2,461 0.68 1000 1.2 1.146 0.9 1.32 85 1,525 74.0 85.0 73.2 73.2 1,035 65.60 65.50 65.5 7.4 6.7 6.7 Jacking Highway
9-2 9-3 1000 1.2 265 1,790 73.2 265.0 72.0 72.0 1,035 65.48 65.16 65.16 6.7 5.8 5.8 Jacking
9-3 9-7 1000 1.2 55 1,845 72.0 35.0 70.0 73.8 1,035 65.14 65.10 65.07 5.8 3.9 7.7 Jacking Crossing Lana River

9-4 9-5 1000 1.2 95 1,940 72.0 95.0 72.0 72.0 1,035 65.05 64.94 64.94 5.9 6.0 6.0 Jacking
9-5 9-6 1000 1.2 125 2,065 72.0 125.0 72.0 72.0 1,035 64.92 64.77 64.77 6.0 6.2 6.2 Jacking
9-6 9-7 1000 1.2 100 2,165 72.0 100.0 73.8 73.8 1,035 64.75 64.63 64.63 6.2 8.1 8.1 Jacking
9-7 10a-1 1000 1.2 200 2,365 73.8 200.0 74.7 74.7 1,035 65.05 64.81 64.81 7.7 8.9 8.9 Jacking

4-1 4-2 143.5 2,293 327,852 6,011 1.67 1350 1.1 1.34 1.92 1.15 30 30 82.6 30.0 82.9 82.9 1,395 72.04 72.01 72.01 9.2 9.5 9.5 Jacking
4-2 4-3 1350 1.1 60 90 82.9 60.0 82.3 82.3 1,395 71.99 71.92 71.92 9.5 9.0 9.0 Jacking
4-3 4-4 1350 1.1 110 200 82.3 110.0 85.4 85.4 1,395 71.90 71.78 71.78 9.0 12.2 12.2 Jacking
4-4 4-5 1350 1.1 65 265 85.4 65.0 85.6 85.6 1,395 71.76 71.69 71.69 12.2 12.5 12.5 Jacking
4-5 4-6 1350 1.1 155 420 85.6 155.0 86.3 86.3 1,395 71.67 71.50 71.5 12.5 13.4 13.4 Jacking
4-6 4-7 1350 1.1 145 565 86.3 0.0 86.3 85.7 1,395 71.48 71.48 71.32 13.4 13.4 13.0 Jacking
4-7 4-8 1350 1.1 135 700 85.7 135.0 83.5 83.5 1,395 71.30 71.15 71.15 13.0 11.0 11.0 Jacking
4-8 4-9 1350 1.1 235 935 83.5 235.0 81.5 81.5 1,395 71.13 70.87 70.87 11.0 9.2 9.2 Jacking
4-9 4-10 1350 1.1 225 1,160 81.5 225.0 79.5 79.5 1,395 70.85 70.60 70.6 9.3 7.5 7.5 Jacking

4-10 4-11 1350 1.1 120 1,280 79.5 120.0 79.3 79.3 1,395 70.58 70.45 70.45 7.5 7.5 7.5 Jacking
4-11 4-12 1350 1.1 80 1,360 79.3 80.0 78.9 78.9 1,395 70.43 70.34 70.34 7.5 7.2 7.2 Jacking
4-12 4-13 1350 1.1 70 1,430 78.9 70.0 77.0 77.0 1,395 70.32 70.24 70.24 7.2 5.4 5.4 Jacking
4-13 4-14 1350 1.1 230 1,660 77.0 230.0 75.3 75.3 1,395 70.22 69.97 69.97 5.4 3.9 3.9
4-14 4-15 1350 1.1 135 1,795 75.3 135.0 74.7 74.7 1,395 69.95 69.80 69.8 4.0 3.5 3.5
4-15 10a-1 1350 1.1 145 1,940 74.7 55.0 74.7 74.7 1,395 69.78 69.72 69.62 3.5 3.6 3.7

Kashar 10a-1 10a-2 456.3 5,909 467,992 8,580 2.38 1650 0.9 1.385 2.96 1.24 165 2,530 74.7 165 74.6 74.6 1,700 64.79 64.64 64.64 8.2 8.3 8.3 Jacking
10a-2 10a-3 1650 0.9 50 2,580 74.6 50.0 71.4 71.4 1,700 64.62 64.58 64.58 8.3 5.1 5.1
10a-3 10a-4 1650 0.9 515 3,095 71.4 515 69.6 69.6 1,700 64.56 64.10 64.1 5.1 3.8 3.8
10a-4 10a-5 1650 0.9 370 3,465 69.6 370 67.0 67 1,700 63.68 63.35 63.35 4.2 2.0 2.0 0.4
10a-5 10b(PS) 1650 0.9 50 3,515 67.0 50 66.1 66.1 1,700 62.43 62.39 62.39 2.9 2.0 2.0 0.9

10b(PS) 11STP 206.5 17,212 485,204 8,895 2.47 1000 0.0 1.6 2.52 1.0 2850 6,365 66.1 0 66.1 97.3 1,035 63.07 63.07 63.07 2.0 2.0 2.0 2lines Pressurised

Kamza 14-1 14-2 652.7 44,502 44,502 816 0.23 700 2.0 1.166 0.45 1.96 75 75 56.1 75.0 56.1 56.1 725 53.38 53.23 53.23 2.0 2.1 2.1
14-2 14-3 700 2.0 40 115 56.1 40.0 55.8 55.8 725 53.11 53.03 53.03 2.3 2.0 2.0 0.1
14-3 14-4 700 2.0 380 495 55.8 0.0 55.8 53.7 725 51.71 51.71 50.95 3.4 3.4 2.0 1.3
14-4 14-5 700 2.0 110 605 53.7 0.0 53.7 52.9 725 50.43 50.43 50.21 2.5 2.5 2.0 0.5
14-5 15-1 700 2.0 600 1,205 52.9 600.0 50.2 50.2 725 48.69 47.49 47.49 3.5 2.0 2.0 1.5
15-1 15-2 262.7 17,911 62,413 1,144 0.32 800 1.7 1.175 0.59 1.84 185 1,390 50.2 0.0 50.2 51.3 825 47.37 47.37 47.06 2.0 2.0 3.4 0.1
15-2 15-3 800 1.7 265 1,655 51.3 0.0 51.3 51.5 825 47.04 47.04 46.59 3.4 3.4 4.1
15-3 16-1 800 1.7 290 1,945 51.5 0.0 51.5 51.0 825 46.57 46.57 46.08 4.1 4.1 4.1
16-1 16-2 39.3 2,680 65,093 1,193 0.33 800 1.7 1.175 0.59 1.79 310 2,255 51.0 310.0 49.2 49.2 825 46.06 45.53 45.53 4.1 2.8 2.8 Jacking
16-2 16-3 800 1.7 370 2,625 49.2 370.0 48.1 48.1 825 45.51 44.88 44.88 2.9 2.4 2.4
16-3 16-4 800 1.7 55 2,680 48.1 0.0 48.1 48.2 825 44.86 44.86 44.77 2.4 2.4 2.6
16-4 16-5 800 1.7 110 2,790 48.2 110 47.9 47.9 825 44.75 44.56 44.56 2.6 2.5 2.5
16-5 16-6 800 1.7 130 2,920 47.9 0.0 47.9 48.5 825 44.54 44.54 44.32 2.5 2.5 3.4
16-6 16-7 800 1.7 130 3,050 48.5 130 47.5 47.5 825 44.30 44.08 44.08 3.4 2.6 2.6 Jacking
16-7 16-8 800 1.7 110 3,160 47.5 0.0 47.5 47.6 825 44.06 44.06 43.87 2.6 2.6 2.9
16-8 16-9 800 1.7 50 3,210 47.6 50.0 47.0 47.0 825 43.85 43.77 43.77 2.9 2.4 2.4
16-9 16-10 800 1.7 330 3,540 47.0 330.0 46.0 46.0 825 43.75 43.19 43.19 2.4 2.0 2.0
16-10 17-1 800 1.7 150 3,690 46.0 150.0 45.0 45.0 825 42.47 42.22 42.22 2.7 2.0 2.0 0.7 Jacking
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8.1.4 Flow calculation 
(1) Trunk Sewer B-3d Unit flow 440 L/p/d n= 0.012 Invert level connection Minimum covering 2 ｍ

Area Pipe
No.

Down
No.

Area Each
Population

Cumulative
Population

Flow
(m3/h)

Flow
(m3/s)

(a)

Pipe
Diameter

Slope
(‰）

Velocity
(m/s)

Flow
Capacity

(b)

Ratio
(b/a)

Pipe Length Cumulative
Length

Level
Upstream

length to
lowest point

Level
lowest

Level
Dwnstream

Crown-
Invert level

(mm)

Adjust
ment

Invert Level
(up-middle-down)

Cover depth
(up-middle-down)

Method

17-1 17-2 650.9 44,379 109,472 2,007 0.56 1000 1.3 1.192 0.94 1.68 110 3,800 45.0 110.0 44.8 44.8 1,035 41.90 41.76 41.76 2.1 2.0 2.0 0.3
17-2 17-6 1000 1.3 410 4,210 44.8 410.0 43.4 43.4 1,035 40.94 40.41 40.41 2.8 2.0 2.0 0.8
17-3 18-1 1000 1.3 50 4,260 43.4 50.0 43.2 43.2 1,035 40.19 40.13 40.13 2.2 2.0 2.0 0.2 Jacking
17-4 18-2 1000 1.3 720 4,980 43.2 720.0 43.5 43.5 1,035 40.11 39.17 39.17 2.1 3.3 3.3
17-5 18-3 1000 1.3 55 5,035 43.5 0.0 43.5 43.6 1,035 39.15 39.15 39.08 3.3 3.3 3.5
17-6 18-1 1000 1.3 60 5,095 43.6 60.0 43.6 43.6 1,035 39.15 39.07 39.07 3.4 3.5 3.5
18-1 18-2 82.9 5,652 115,124 2,111 0.59 500 0.0 1.5 0.58 1.0 290 5,385 43.6 155.0 40.7 43.7 520 38.98 38.98 38.98 4.1 1.2 4.2 2.1 2lines Pressurised
18-2 18-3 0.59 900 1.7 1.271 0.81 1.37 400 5,785 43.7 400.0 42.3 42.3 930 38.96 38.28 38.28 3.8 3.1 3.1
18-3 19-1 900 1.7 140 5,925 42.3 140.0 41.0 41.0 930 38.26 38.02 38.02 3.1 2.1 2.1
19-1 20 86.5 5,898 121,022 2,219 0.62 900 1.7 1.271 0.81 1.31 856 6,781 41.0 0.0 41.0 41.0 930 38.00 38.00 36.54 2.1 2.1 3.5

6,918.5 951,334 20,763 13,146
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