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Appendix Table VIII'4{l) Movement of Sugar

Sugar (tons)

oD 1976 | 1982 | 1987 | 1992 | 2002 |Factory
01-06a| 26,200 29.700] 32,000| 33,600 35,300 |Highlands —
o6s| 24,500| 27,760] 29.800| 31,300| 32,900 [Reunion
07 | 39,200} 44,460| 47,800| 50,200 52,800 |Hon Desert Alma
10 | 52,100] 59,000 63,600] 66,800{ 70,200 |Medine
14 | 94,900(107,400|125,700}121,500[127,800 |Britannia, St Felix
BFI, Ombre, Union
Saint Aubin
15 [124,400]140,800]151,700[159,400|167,600 |Riche en Eau, ,
Rose Belle, Savannah
Mon Tresor Hon Desert
TOTAL- |361,300|409,000]|440,600[462,800}486,600 12 Factories
Appendix Table VIII-4{2) Movement of Molasses
Molasses {tons) .
ob 1376 1982 1987 1992 2002 |Factory
01-06a| 6,900 7,800| 8,400] 8,900 9,300 |Highlands
o68| s,500] 7,300| 7,%00| 8,300] 8,700 |Reunion
07 10,300f 11,700| 22,600| 13,300] 13,900 Mon Desert Alma
10 | 13,800| 15,600 16,800} 17,600 18,500 |Medine
" 14 } 25,100| 28,400| 30,500} 32,100| 33,700 |Britannia, St Felix
’ BFL Ombre, Unlion
- tSaint Aubin
15 | 32,800 37,200| 40,000| 42,100| 44,300 {Riche en Eau,
. Rose Belle, Savannah
‘ Mon Tresor Mon Desert
TOTAL | 95,400]108,000|116,200]/122,300|128,400 |
Appendix Table VIII-4(3) Distribution of $ugar Traffic
: ) N -(Vehiclqs)_
- 976 1982 1987 | 1992 2002
O Lonlean[rorar] {oa]e2 Trotar [ 12122 Taoear [T-518% Trotar [To2T12 lros
01-06A| S| 12| 17 | | 14| 20| 6| 15| 21| 7| 15| 22| 7| 1e| @
o6s| s| 12 16 | i 13] 18] 6| 14 200 6| 14] 20| 6| 15| u
07 18 26 | 9f 208 29| 9| 22| 31} 10{ 23| 33| 10| 24| 3
10 | 10| 24| 34 | 11l 27 3g] 12| 20f 41 13| 31| - saf -14] 32|
14| 18| 43] 61 | 21| 49 70 22} s3] 75| 23| ssf . 18| 25( s8f &
15°) 24| 570 81 | 27| 64| 9] 29§ 9] 98| 31| 73f '104| 32| 77| ¢
covalL | 70f16s] 235 | 791187 266] saf202] 28s] 96f211| 301] 94f222]




Appendix Table VIII:S

A~ VIII - 5 -1

Forecast of Airport Generated

Traffic
(Vehicles/day)
Passenger Cars ' Trhcks
’ 1982 1987 1992 2002 |1982 | 1987 1992 | 2002
one 1] 21 - { 2] 2] | 1] 2] 21| 2]
01 242.3 | 4a12.0 535.6 973.6] 7.6 | 13.2|37.6 1 127.2
02) A 2,6 { 12.6 17.8 30.6| 0.3 0.5| 3.1 5.2
B 4.5 8.3 14.7 34.3| 0.4 0.1| 0.6 0.7
Total 7.1} 20.9 32.5 64.9| 0.7 0.6 3.7 5.9
03] A 23.1 32.5 a6.4 | 74.4| - 0.51 1.5 5.8
B 16.2 21.9 31.2 56.3| - 0.7] 1.9 7.3
C 13.9 15.3 19.8 27.2| - 0.4 1.0 2.9
Total 53.8 69.7 97.4 | 151.9| - 1.6 | 4.4 | 16.0
04| A 35.5 30.1 41.6 63.7] 0.3 1.1 2.4 5.8
B 18.4 20.4 30.5 53.3| 0.1 0.3 0.9 3.4
C 31.1 33,2 48,2 g1.0| 0.3 0.6 | 1.7 7.9
Total 85.0 83.7 | 120.3 | 198.0| 0.7 2.6 | 5.0 16.2
05 A 29.4 45.0 60.7 93,8 - 1.0 | 2.5 7.6
B 29.9 37.9 52.6 80.5| - 0.8 | 2.2 8.5
C 21.5 45.0 75.5 151.9 - 0.7 1.9 6.2
Total 80.8 | 127.9 | 188.8 | 326.2| - 2.5 6.6 22.3
06 A 15.8 28.8 46.4 91.9| 0.1 0.8} 2.2 9,2
B 74.6 91.9 | 127.5 | 194.8| 0.5 2.8 6.9 21.4
C 11.5 16.2 23.4 38.9| 0.1 0.1 0.4 1.7
Total | 102.0 | 136.2 | 197.3 | 325.6] 0.7 3.7 9.5 | 32.3
07| A 4.5 3.0 4.6 8.5} 0.2 0.2 ) 0.9 1.5
B 33.8 18.9 28.2 47.8{ 1.2 0.9} 2.3 6.7
Total 38.3 21.9 32.8 56.3] 1.4 1.1} 3.2 11.2
08| A 0.3 4.3 11.0 17.6f - 0.3 1.4 3.0
B 1.1 5.6 6.0 10.0{ - 0.2 0.6 1.1
Total 1.4 9,9 17.0 27.6] - 0.5 2.0 4.1
09 - 3.0 4,0 9.3f -- 0.1 0.1 4.9
10 4.3 24.8 28.1 | 34.6] - 0.3 | 0.7 1.1
11 28.3 | 101.8 | 116.6 | 138.3] - 0.2 0.6 1.7
12 - 24.9 45.3 |[110.3] -~ 0.2 | 0.9 4.7
13| A 201.1 | 120.2 |169.8 | 268.4| 1.3 3.2 | 8.8 | 32.2
B 19,9 14.8 24.8 53.3] 0.1 0.4 | 1.2 5.4
Total | 22r.0 | 135.0 |194.6 | 321.7| 1.4 3.6 |10,0 | 37.6

- to be continued -



A - VIIL -5 - 2

Passenger Cars Trucks

1982 1987 1992 2002 | 1982 1987 1992 2002
A 11 2] 2] 2} 1] 2} 2] 2]
14 38.3] 70.8 92.8 136.8 - 2.0 5.8 19.6
15 457.6 35.4 51.0 85.2f 6.9 2.6 7.3 24,6
16 1.4 27.1 37.5 59.9 - 0.5 1.5 4.5
17 26.9 208.6 293.2 4179.9 - 6.4| 18.3 62.1
18 76.5 671.2 880.611,313.7| 2.1 %.3| 26.4 89.4
Total 1,465.0}2.185.5} 3,015.4|4,813.8| 21.5 50.4[143.6 | 485.4

1] Plaisance Airport

2] New Airport
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Appendix VIII. 7 Verification of Traffic Assignment

Correctness of the assigrment method has been taken up to compare the
result of the present 0.D. traffic volume assigned into the existing road
network and the actually counted traffic volume. In this process, all
necessary factors for aséiqnment. such as P.C.U. ¢onversion rate of heavy
Vchicles,'toad capacity, road condition and speed-congestion curve, are
determined in terms of thosé values, though needléss to mention
will be used for future assignment. Simultaneously, particular attention
neéds to he paid so as .td oﬁtaih'ah accurate speed -tongestion curve

as may.bring.éﬁore realistic résult of -the assignment.

Appendix Table VIT. 7. {1) shows comparison of both assigned and
actually counted results, which seems to bé acceptable. As noted at Al,
estimated volume coming from.it is lower than that anticipated in the
ceuntrd result, for, as far as the location of the survey site is concern-
-ed, the traffic volume within the ione has been included in the counted

resuit'inevitahly to some extent,

Appendix Table VIII-7(1) Comparison of Assigned
Traffic with Counted
Traffic at 0.D. Survey

Stations
G.R.N.W.Bridge . {A} Belle Village (M2)

Period|Type of | Assigned | Traffic, 172 Assigned | Traffic 1 2
of vehicle | Traffic | Count 7| Traffic | Céunt /
Hour 1 2 1 2
Morn- |car, 954 1,027 | 0.93| 1,696 1,729 | o0.98
ing Taxi,
peak Van

Truck 58 94 0.62 144 155 0.93
Even- |[Car, 874 968 0.90 1,71 1,734 0.99
ing Taxi, |
peak Van

Truck 26 59 0.44 109 102 1.07
Off- Car, 5,735 6,717 0.85 9,187 9,655 1.05
peak Taxi,

Van

Truck 841 982 0.86 1,153 1.168 1.01
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P.C.U. Conversion Rate of Heavy Vehicles
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APPENDIX Fig. VIII.9 Network for Traffic Assignment
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Appendix Table VIII-10 Conditions of Road Links

Link Kunber | Link Gradi- | Lane [ Lateral Surrounding | Capacity
No. gﬂg;/gg' of length § ent width | ¢clearance area (veh./hr.}
lanes | {km) (%) {m} {%)
Existing Nebtwork
Motorgway
111 ] 1 -4 2 1.3 | +2 7 2.2 3 5750
11| -1 2 1.3 -2 7 2.2 3 5750
2 141-140 -| 2 1.2 12 7 2.2 3 5000
2 140-141 | 2 1.2 -2 7 2,2 3 5000
3 140-139 | 2 5.1 +5 7 2.2 3 5000
3 1319-140 | 2 5.1 -5 7 2.2 3 S000
3 139-138 | 2 1.0 +2 7 2.2 3 5600
3 138-139 | 2 1.0 -2 7 2.2 3 5000
4 138-136 | 2 0.9 -3 7 2.2 3 5000
4 136-138 | 2 0.9 +3 7 2.2 3 5000
4 136-134 | 2 2.2 £ 7 2.2 3 5000
4 134-136 | 2 2.2 -1 7 2.2 3 5000
5 134-135 | 2 2.0 +2 7 2.2 3 5000
5 135-134 | 2 2.0 -2 7 2.2 3 5000
Al Road
6 1 -120 | 2 0. 0 7 3.3 1 2000
6 120-121 | 2 . -5 7 2.2 1 2000
6 121-122 | 2 0.2 0 7 2.2 1 2000
7 122-3123 | 2 0.2 +2 7 2.2 1 2000
7 123-124 | 2 0.2 0 5.7 | o 3 1440
8 124-125 | 2 0.7 +4 7 1.7 1 2000
9 125-126 | 2 1.1 15 7 3.3 1 2000
10 126-127 | 2 1.9 15 7 2.3 1 2000
10 127-128 | 2 8.5 12 7 1.8 1 2000
11 128~ 4 2 0.7 12 7 1.8 1 2000
11 4 -129 | 2 0.7 +2 7 1.8 1 2000
12 129-130 | 2 0.3 +3 7 3.2 1 2000
13 130- 7 2 1.1 +3 7 3.2 1’ 2000
13 7- 132 | 2 0.7 43 7 3.2 1 2000
14 132- 10 { 2 1.1 +2 7 {-1.8 1 2000
14 10 -134 | 2 0.7 +2 7 |18 2 2250
1]

Link No.l Includes the 750 vehicltes/hr of capacity of Link No. 16.

- to be continued -
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Lateral
clearance
(%)

0.5
1.4
1.4
1.2
0.5
0.5
2.7
1.8
1.8
1.8
0.5

0.5
0.5
1.0
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Surrounding
area

Capacity
(Veh../hr. ,

W N M W W NN e e

3% ]

T i i T I R TR N

192¢
1920
1160
2070
2070
2300
1900
1200
2000
2000
2250
2250
1900

1090

1160
1160
1310
1040
1040
1040
1040
1040
1040
1040
1040

Link Node No. Number Link Gradi- Léne
No- | eyom/To of length | ent width
" | tanes (km) (%) (m)
Other Major Roads T
15 129-131 2 0.3 +3 7
16 131-132 2 1.8 +3 -7
18 18-124 2 1.7 0 5
19 125-142 2 0.7 O 7
19 142- 19 2 L.B H T
19 19- 20 2 2.0 0 T
20 132-137 2 2.0 LH] 7
20 137-138 2 1.3 +3 -7
134-133 2 1.4 L 7
135- 24 2 5.0 0 7
138- 17 2 1.3 14 7
15- 28 2 9.2 0 7
28-24 2 11.0 0 7
Branch Roads
21 122-140 2 2.5 +2 S
2-126 2 0.3 Q 5
2-142 2 1.3 -4 5
20-128 2 j.8 0 1.5
24 6-129 2 0.7 0 5
6- 8| 2 1.5 +3 5
7- 8 2 0.8 0 5
8- 9 2 }.1 +2 5'
9-132 2 1.0 1] 5
2- 11 2 1.4 +2 5
10~ 11 2 1.4 0 5
| 11-133 2 0.5 +2 5

- to be continued -
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Bink oo No. Number Link Gradi- |Lane Lateral Surrcunding| Capacity
No.  prom/To of léength | ent width | clearance area {veh./hr.)
lanes (km) (%) (m) (%)
Alternative Netﬁork Pgi
141-143 2 0.5 - 7 2.2 3 2500
143-144 2 0.2 7 2.2 3 2500
144-145 2 0.2 o 7 0.9 3 2250
145-146 2 0.2 7 2.2 3 2500
146-147 2 1.2 +3 7 2.2 3 2500
147-148 2 1.0 +1.5% 7 2.2 3 2500
148-149 3 1.0 +5 7 2.2 3 2500
149-150 2 1.3 +2 7 2.2 3 - 2500
150-151 2 1.2 +3.5 7 2.1 2 2000
151-129 2 0.7 +3.5 7 2.1 2 2000
9 125-146 2 0.1 +5 7 3.3 13 2000
146-126 2 1.0 +5 7 1 2000
142-147 2 0.9 +5 5 2 1160
147- 2 2 0.4 5 2 11690
20-149 2 1.5 5 3 1310
149-128 2 2.3 5 . 3 1310
Alternative Network P2*
141-143 2 0.5 -1 7 2.2 3 2500
143-144 2 0.2 7 3 2500
144-145 2 0.2 7 0.9 3 2250
145-146 | 2 0.2 7 . 3 2500
146-147 2 1.2 +3 ; 3 2500
147-148 2 1.0 +2.4 7 . 3 2500
148-149 3 1.6 14.6 7 2.2 3 2500
149-150 2 0.4 ] 7 2.2 3 2500
150-151 1 2 1.1 +3.5 7 2.1 2 2000
151-129 2 .7 +3.5 7 2,1 2 2000
125-146 2 0.1 +5 7 3.3 1 2000
146-126 2 1.0 +5 7 3.3 1 2000
142-147 2 0.9 +5 5 0.5 2 1160
147- 2 2 0.4 5 0.5 2 1160
20-149 2 2.6 5 0.5 3 1310
149-128 2 1.2 5 0.5 3 1310

~ to be continued -



A - VIII - 10 - 4

Link _ | Humber | Link Gradi- | Lane | Tateral Surloundiﬁg Capacity
No. ;tgﬁ;;:?' tOE length | ent width| clearance aréa {Vveh./hx.)
lanes (km) (%) {m) . (%)

Alternative Network P )
141-143 2 0.5 -1 7 2.2 3 5000
143-141 2 0.5 +1 7 2,2 3 5000
143-144 2 0.2 0 7 2.2 3 5000
144-143 2 0.2 0 7 2.2 3 5000
144-145 2 6.2 0 7 0.9 3 4500
145-144 2 0.2 i 7 0.9 3 4500
115-146 2 0.2 0 7 2.2 3 5000
146-145 2 0.2 0 7 2.2 3 5000
146-147 | 2 1.2 13 7 2.2 3 5000
147-146 2 1.2 -3 7 2.2 3 5000
147-148 2 1.0 +1.5 7 2.2 3 5000
148-147 2 1.0 -1.5 7 2.2 3 5000
148-149 3 1.0 +5 7 2.2 3 5000
149-148 2 1.0 -5 7 2.2 3 5000
149-150 2 1.3 +2 7 2,2 3 5000
150-149 2 1.3 -2 7 2.2 3 5000
150-151 2 1.2 +3.5 7 2.1 2 2000
151-129 2 0.7 +3.5 7 2.1 2 2000
151~ & 3 1.5 +3.5 7 2.2 3 2500
125-146 2 0.1 +5 7 3.3 ] 2000
146-126 2 1.0 15 7 3.3 i 2000
142-147 2 0.9 +5 5 0.5 2 1160
147- 2 2 0.4 5 G.5 2 1160
20-149 2 1.5 5 0.5 3 1310
149-128 2 2.3 5 0.5 3 1310

Alternative Network Pa'
141-143 2 . -1 7 2.2 3 5000
143-141 2 41 7 2.2 3 5000
143-344 2 . 0 7 2.2 3 5000
144-143 2 0 7 2.2 3 5000
144-145 2 0 7 0.9 3 4500
145-144 2 0 7 0.9 3 4500
145~146 2 . 0 ? 2.2 3 5000
146-145 2 . 0 7 2.2 3 5000

- to be continued -



A - VIII - 10 - 5

Link Node: No. |Rumber | Link Gradi- L.?né Lateral | Surrounding| Capacity
No. From/To of length | ent width | clearance aréa {veh./hr.}
lanes (km) (2} {m) (2) ’

146-147 2 1.2 +3 7 2.2 3 5000 -
147-146 | 2 1.2 -3 7 2.2 3 5000
147-148 | 2 1.0 +2.4 ; 2.2 3 5000
148-147 | 2 1.0 2.4 | 7 2.2 3 5000
148-149 3 1.6 +4.6 7 . 3 5000
149-148 2 1.6 -4.6 7 3 5000
149-150 2 0.8 0 7 . 3 5000
150-149 2 0.8 0 7 . 3 5000
150-151 2 1.1 +3.5 7 2. 2 2000
151-129 2 a.7 +3.5 7 ] 2 2000
150- & 3 1.5 $3.5 7 2.2 3 2500
125-146 2 0.1 15 7 3.3 1 2000
146-126 2 1.0 +5 7 . 1 2000
142-147 2 0.9 +5 5 . 2 1160
147- 2 2 0.4 5 2 1160

20-149 2 2.6 5 3 1310
149-128 2 1.2 5 . 3 1310
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APPENDIX FOR CHAPTER  IX

Appendix IxX-1 7 Capacity of Motorway Junction






A - IX -1-]

Appendix IX- 1 Capacity of Motorway Junctién

The capacity is illustrated in the text IX 1-6-2. The point paticu-

lary studiéd was the capacity of the motorway junction’s weaving section

governing traffic flows coming from Port Louis to S. Hill and from
Pailles to Pork Louis.
The capacity of this section is worked out by way set forth in the

text IX 1-6-3. the shape of the junction is decided by the various

factors based on the predetermined computaticn together with consideration

of topographical features.

The following formula is the computation of capacity of the junction

laid down in the Exhibit of Plans and Drawings.

Capacity of weaving section

Formula
op = 88w Q0 -B
W
L+

Qp : Capacity of weaving section

W 1 Width of weaving section

e : Average width of two carriageways
£ : Length of weaving section

P @ Proportion of weaving traffic

*at Motorway Junction

—= Bell Village

14.2 m , - Mepar
= ———-—" 46,6 feet (4-lane) .

d.305 P.Louis way
10,8 m .,

e 0.305 35.4 feet {3-lane}
70.0 m

2 ————e ' 220.5 feet Proposed
0.305% Road

S.Hill

N 632 + 3429 .

Piog? ™ €32 ¥ 3429 + 103 -

Q.98



Piooz =

OPiog7 =

QPy99p ~

A - IX -1-2

981 + 4131

981 ¥ 4131 + 248 * -3
5. ¢.98
86 x 46.6 x (1 + :6 2)(1 -3 )
= = 3.947 P.C.U./hour
] 4+ -96.6_
229.5
86 x 46.6 x (1 +%Z—'4€)(1 —E'—;i}
. = 4.005 P.C.0./hour
1 3+ -36.6
229.5
. . _ 632 ¥ 3429 + 103,
Congestion ratio 1987 = 3.947 = 1.05
- 981 + 4131t + 248 - 1.34

Congestion ratio 1992

4.005
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Appendix Table X-3

A

-X-~3

Durability and Depreciative Coefficient of Equipment

l'_’ T T T TS T T T T T e e T e e e —'_-f’:'“_"—ﬁ__' T e s T TT T T
: Economical Depreciative §
' ] Durability Cbefflc}ent Remarks
Equipment ! {yéar) (hour). !
! x 1076 i
1. Bulldozer E 6 358 {
o e e e e e
2. Backhoe : 5 : 312 i
S R S 5' I S
3. ‘Tractor Shovel i 5 i 354
4. Wheel Loader : 5 350
- e e e e el i i an e -[.__g_ﬁ-_r___.__.;f,..____.__.,ﬁﬁ__r....._. [ERPENEE
5. Truck Crane 6 i 290 :
I, NS R— N o
. 6. Motor Grader 5 6 ! 324 \
I_'___"—--"" fToT T T = — _—-__'—_-—"_'—-‘7‘7"7___'__——!-7’7 - - = === ; - == e
| 7. Macadam Roller ' 7 ; 315
O (OO -
I 8. Tandem Roller 7 : 700 . Special
R P S e e e e N
9. Tire Rollér 7 ' 315
e e e e e e e e m e e e e ———— e e L

10. ‘Truck Mixer

11 concrete vibrator s e
12, conerete Plant | T e
13, Asphalt plant | & "i"'_—m """
14. Asphalt Finisher - | 6 | se2
U Y SR
15. hAsphalt Distvibutor 6 i 1,050
;ié’.'_c';el'.;;;ta;"”"""‘ I T N
; -17..777 A7i1: W(.:(;rs;;:;l_'essor T “‘__';—"_"ﬁ‘g"_" __;:"~-__ ;:;‘;7 o
le. pump Treck VT b e
e _5_! 38
20, wraiter O |T7TTTTs T 3%
2. eume s : 3,462
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Appendix Table XI.1 Flow of Project Cost by Alternative
Appendix Tabie’Xi.z.(l) Tbtal Vehicle'Houré by Alternative Network

Appendix Table XI.2.(2) 'otal Vehiclé Kilometers by Alternative
: : . Network

Appendix Table XI.3.(1) = Réduction of Vehicle Kilometers by Alternative

Appendix Table XI.j.(Z} Reduction of Veﬁiélé Hours by Alternative

Appendix XI.4 " METHOD FOR COMPUTATION OF VEHICLE COPERATING
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Appendix Table XI.S Vehlcle Operatlng Cost by Speed and Rise &

Fall (Econémic)

Appendix Table XI.6 Results of Cost-Benefit Analysis by
Sensitivity Case

appendix Table XI.6.(2) Results of Cost-Benefit Analysis by
Sensitivity Case

Appendii Table XI.6.(3} Results of Cost-Benefit Analysis by
Sensitivity Case

Appendix Table XI.6.(4) Results of Cost~Benefit Analysis by
' Sensitivity Case

Appendix Table XI.6.(5) Results of Cost-Benefit Analysis by
' Sensitivity Case

Appendix Table XI.6. (6) Results of Cost-Benefit Analysxs by
' : Sensitivity Case
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Rppendix
Table XI.3.(1)

A-XI-3

Reduction of Vehicle Kilometers by Alternative

Alt. p2, P2’

ait. p4, pe’

Peak off-peak Peak  Off-peak . .o
hour s houxs Total hours  hours
1982 Cars 0.4 - 0.1 o.3 0.4 - 0.3 0.1
vans 0.0 - 0.1 - 0.1 0.0 - 0.1 - 0.1
Med. & Hev. Trucks 0.0 - 0.1 - 0.1 0.0 - 0:]' - 0:1
Buses . - = - T _
Motor Cycles = = = - T
TOTAL 0.4 - 0.3 0.1 0.4 - 0,5 - ¢.l
2.2 5.3
1987 cars 3.1 2.5 5_.6 3.1 . N
Vans 0.3 0.2 6.5 0.3 0.2 0.5
Med. & Hevi Trucks 0.0 0.1 0.1 0.0 0.1 o_'_l
Buses : - - = = -
Motor Cyclés - - - - - .
" TOTAL 3.4 2.8 6.2 3.4 2.5 5.9
1992 Cars 6.4 9.3 15.7 6,2 8.6 14.8
vans ! 0.6 1.4 2.0 0.6 1.3 1.9
Med, & Hev. Trucks 0.4 0.9 1.3 0.4 6.9 1.3
Buses - = - - T -
Motor Cycles - - - - Lo -
TOLAL 1.4 11.6 19.0 1.2 10.8 18.0
2002 cCars 9.4 28.8 38.2 9.6 D 29.5 39.1
Vans 0.9 4.3 5.2 1.3 © 4.5 5.6
Med. & Hav. Trucks 0.4 3.1 3.5 0.5 3.4 3.3
Busas - - - - - =
Motor Cycles - = - - - -
TOTAL 10.7 36.2 46.9 11.2 ; 37.4 13.6
{nillion vehicle Kkilereters/year)
Appendix
Table XI.3.(2) Reduction -0f Vehicle Hours by Alternative
. ’ ]
Alt. P2,¥F2 Alr, Pi, T4
Peak Off-peak Peak ofE-peak
hours hours Total hours hémrs Total
1982 cars Y 8.13 0.24 0.12  0.15 - 0.27
Vans 0.02 0.03 0.05 0.02 0.03 G.G5
Hed. & Hev. Trucks 0.01 0.03 0.04 0.01 0.03 6.04
Buses 0.02 0.02 0.0% 0.02 0.02 0.04%
Motor Cycles 0.03 0.03 0.06 0.03 0.03 0.06
TOTAL 0.13 0.24 0.43 0,20 0.26 - 0.46
1987 Cars 0.27 0.42 0.69 0.30 0.47 0,77
Vans 0.03 0.09 0.12 0.04 0.10 0.14
Med, & Hev. Trucks 0.03 0.02 0.12 0.04 0,10 0.14
Buses 0.05  0.09 0.14 0.05 0.03 0.14
Mator Cycles 0.11 0.6 .27 0.11 0.16 0.27
TOTAL 0.49 0.85 1.34 0.54 0.92 1.46
1992 cars 1.09 1.03 2.12 1.32 1,20 2,52
Vans . 0.11 0.25 0.36 ‘0.14 0.8 0.42
Med. & Hev. Trucks 0.08 0.23 0.31 ‘0.10°  0.2% 0.35
Buses o088 6. 0.23 ‘0.10 0,20 0.31
Motor Cycles T 021 0.37 0.58 . 0.24 - 0.37 0,61
TOTAL 1.57 2.09 1.66 1.90 2,31 4,21
2002 cars 3.85 9,25 13.10 B.57 11.25 19.82
Vans 0.31 1.53 1.84 0.E6 2.0 2,67
Med. & Hav. Trucks 0.22 1.12 1.4 0.45 1.47 1.52
Buses 0.14 0.61 .75 0,16 0.87 1.03
Motor Cycles 0,29 0.94 1.23 0.36 1.40 1,76
X TOTAL 4.8) 13.45 18.26 10.20 17.00 27.20

(million vehicle kilomoters/year}
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APPENDIX XI.4 ©ETHOD FCOR COMPUTATION OF VEHICLE
OPERATING COST

1. Outline

The process of traffic assignment and comﬁutdtion of Vehicle-miles
and vehicle-hours, which c¢onstitute the base for the benefit of vehicle
cperatfon of each of the alternative casés have been put in models, The
benefit is determined by the level of traffic on links of dLfferent road
conditions, which comprise the overallirdad network of each of the alter-
native cases, and by the speed of vehicle operation at such level of traf-
fic. But, because the operation speed of vehicles changes on a continuocus
scale, the volume of computations of the vehicle operating cost at each
spéed, if conducted, would be enormous. Therefore, for the purpose of
this project, the factor ltems of the cost have been standardized as much
as possible to facilitate pfocessing by electrbnic computors. In standard-
ization of such itens, vérious méterials were referred to, the most useful

two of which were:
1} "Quantification of Road User Savings™, IBRD, 1966

2} “Tables for Estimating Vehicle Operating Costs on Rural Roads in
Peveloping Countries", by S.W. Abaynayaka, H. Hide, G. Morosiuk
and R. Robinson, Transport and Road Researcﬁ Léboratory, Depart-
ment of the Envirdnment, Berkshire, 1976

The factor items of the vehicle operating cost are explained in the
below,

2, bepreciation

The equation below is used in order to express in terms of money the
depreciatioﬁ cost of vehicle per unit distance of operation at a given
speed. This concept is the ¢hief ¢oncept used in said "ouantificatlion of
Road User Savings" (IBRD)}, under which the depreciation is determined by
average running speéd, average lifetime kilometrage and specific speed of
vehiecle, ahd whose feature is that lifetime kilometrage varies by change "in
speed, and depreciation varies by change in lifetime kilometrage.



Wherein

: depreciation cost (Rs./km}
P: depreciable value of vehicle excluding tyres {Rs.)
Lt average lifetime ,
A average.runninj speed of vehicle (km/h)

V: specific speed of vehicle {km/h)

Therefore, the total depreciation cost of traffic on a given link is:
LEDINI
X

Wherein
2 1 length of link (km)
Di: Depréciation cost of i kind of vehicle

Ni: Volume of traffic of i kind of véhicle

Basic €haracteristics of Representative Vehicles

A B c L

) . Average Average Annual Average Avetéqé'Lifetime
Vehicle ” . . :

Type Running Speed- Lifetime .

(km/h} {(km) {years) (km)

Renault 55 16,000 10 160,000
12-L ‘ -
Commerx S0 24,000 14 336,000
1l ton van

Bedford 40 30,000 15 450,000
6 ton

Truck

Leyland . 40 - 40,000 . 14 ) 560, 000
12 ton '

Truck

Bedford 30 55,000 10 550,000
44 seat ‘ e ’ ’ .
Bus

Sourcet Interviews with Dealers
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Price of Representative Vehicles including Tyres, 1977

Foreigh Local Economic Taxes & Financial Salvage value

V$:;zle Exchange Component price Duties Price after Lifetime
(RS) (RS) {ES) {Rs) (R3) (%)

Renault 26,758 15,621 42,379 20,871 63,250 10
12-L
Ccommer
1 ton Van 41,493 17,627 59,120 16,182 75,302 10

ford
Bedfor 66,927 28,431 95,358 26,102 121,460 10
6 ton .
Truck
Layland -
12 ton 179,082 16,076 255,158 69,842 325,000 10
Truck
Bedford
44 seat 92,775 39,410 132,185 31,015 163,200 10
Bus

Source: Interviews with Dealers
Price of a Set of Tyres, 1977
Vehicle PT1 PT2
Type Type of Tyre Economic Price Financial Price Number of
Used _{RS) {RS) Tyres
Renault 12-L 155 x 13 800 968 4
Commar
2
1 ton Van 750 % 16 1,844 248 4
Bedford
2

¢ ton Truck 825 x 20 5.958 74320 G
Leyland : :
12 ton Truck 900 = 20 11,340 13,950 10
Bedford " 825 x 20 5,958 . 7,320 _ 6

44 seat Bus

Source: Interviews with Dealers
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Depreciable Value of Representative Vehicles, 1977

(rS}
Vehiéle _ Pl ) P2
TYee Economic Price Financial Price
Renault 12-L 37,421 56,054
Commer 1 ton Van . 51,548 65, 749 :
Bedford ) -
6 ton Truck 80,460 102,726
Leyland
12 ton Truck 219,436 279,945
Bedford ,;%
44 seat Bus 113,604 140,292 ;?

3. Fuel Consumpticn

Fuel egost is determined under the concept and by the equation shown
in said TRRIL, Réport, with the value of coefficient in reference to Quanti-
fication of Road User savings and the value deterwmined as a result OF
survey of relationship between the speed and the volume of fuel consumption

at a low speed.

Fuel consumption varies by the longtitudinal gradient of road mﬁiﬁehi¢1e

speed and is generally expressed by equation:
FC = £(V) + £(R) - £{F)
Wherein

FC: fuel consumption (liters/km)
V : specifi¢ speed of vehicle (km/h} - T
R : upgrades (%)

F : downgrades (%)
Because average gradient is determined for eachroad link for the purpose
of ‘this report, the volume of fuel consumption 6n uphill road is éxbrééséd
by FC = £(V) + £{R) and on downhill road by FC = f(V} ~ f(F).
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The following values of £{¥), £(R), and £(F) have been established for each
type of vehlcle:

1 Passenger Car

1 1312 2
= e 02 + - + -
E(V) 1665 (37 v 0.0060 x V<)
£(R) = o~ (11.24R)
1600 :
£(F) = —ir (6.02F)
T 1000 U
2 Van, Pick-up
a 1 . 1929 5
£(V) = 1060 (39.4 + == + 0.0122v2)
f{R) = i {28 7'5;0
- 1000 T
f(F)} = 1 {12.63F)
T 1000 '
3 Medium Truck & Bus
_ 1 . 5725 2
f{v) = 16656 {(93.9 + 5 + 0.0181v<
£(R) = —2— (99.38R)
1000 :
£(F) = ——— (41.78F)
1000 *
4 Heavy Truck
1 13310
= ———rrr D . 2
£{V} 1000 {-6.5 + v + 0.0332v4)
£(R) = =——e- (212.50R)
1000 )
£(F) = —=- {89.35F)
100

In the application of the above, the minimum value of FC is set at
0.2£(V} because f(F) rises as downgrade F of a link becomes greatex And,
for this fé&sbn, FC'éan become extremely small or a minus value., In other
words, when it becomes FC<0.2E(V), it is regérded that fc = 0,2£(V).

From the above, the total fuel consumption for each link becomes as

followas



L§PF1?C

Wherein

FC;: Volume of fuel consumption (liter/km) of
volume of traffic (number of vehicle) of i kind of vehicle

length of link (km) |
price of fuel (Rs/liter) for i kind of vehiclé
i kind of vehicle
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ni H
Price of Fuel, 1977
Vehicle PFl PF2
Type Type of Fuel Used Price without Pri_.CQ with Tax
Tax (RSyliter) {rRS/liter)

Renault 12-L Gasoline (super) 1.43. 1.79
Commer 1 ton Van Gasoline {(regular) 1.31 1.64
Bedford . 1a
6 ton Truck Diesel 0.99 .14
Leyland - ,
12 ton Truck Diesel 0-59 %‘14
Bedford piesel 0.99 1.14

44 seat Bus

4, Engine il Consumptiocn

Source: Interviews with Cil Companies

Engine 0il Consumption

* {liters/kin}

0< V<20 20IV<30 3HEV<EO 60SV<0. BOIV <105 105V

Passenger

oon 'o,ooig. 0.0014 -
&an. Pick-up 0.6021 ,d;OOiSL
Medium Truck 0.0033  0.0029
Heavy Truck 0.0049 Q.Qﬁ35
Bus 0.0033 0.6629,‘

0.0011 0.0011 -
0.0015 0.0013
0.0022 - -7 0.0018- -
0.0026  0.0023
0.0022  ©0.0018

" 0.0011

. 0.0017
0.0011 . 0.0013

0.00020 - - -

0.0025 -

G.0020 . .-

Source: “Quantification of Road User Savings® (1BRD}
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VDesignating the above values as FOC, the length of link as f{kw), tHe
nunber by kind of operated vehicles as n; (vehicles), and the price of oil
by the kind of vehicle as PO; (Rs/literf, the total engine oil cost in
each link is:

2EPO BOC n;

wherein i indicates the kind of vehicle.

Price of Engine 0Oil, 1977

Vehicle - o 7 PO} P02
Type Type of Engine Price without Tax Price with Tax
0il used (RS, /linter) {RS./linter)

Renault 12-1, 5.A.E.30 5.22 6.05
Commer 1 ton Van S.A.E. 30 5.22 6.05
Bedford
6 ton Truck S.AE.30 5.22 6.05
Leyland 12 ton S.A.E.30 5.22 6.05
Truck
Bedford S.A.E. 30/40 5.22 6.05

44 seat Bus

Source: Interviews with Oil Companies
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5. Tyre Wear

Tyre Wear

Speed {% wear of 1 tyre per kn)

Vikm/b} 4 ¢y <20 20V <40 40 <V <60 60 V<80  8OSV<I0D  100ZV
VYehicle

Type

passenger Car 0.0010  0.0022 0.0039  0.0059 0.0086  0.0121
van, Pick-up 0.0009 0.0019 0.0033 0.0051% 0.0075 0.0105
Medium Truck 0.0006 0.0014 0.0024 0.0039 0.0054 -
Heavy Truck 0.0006 0.0014 0.0024  0.0038 0.6054 -

Bus 0.0009  0.0022 0.0033  0.0063 0.0092 -

Source: "Quantification of Road User Savings" (1BRD),
Interviews with Dealers, Maintenance
Workshops

Designating the above values as TW, the length of link as f(km),
number of operated vehicles as nj (vehicles), and the price of tyre by the
kind of vehicle as PTy (Rs/a set of tyresi; the total tyre cost in each

link isa

LEPTiTWini/IOO

Wherein i indicates the kind of vehicles.

Table below shows the durability of tyre in terms of numberiof-kiIO*
meters when opérated at the average speed as shown, based on the values of
the above table. The durability shown by the table below about agrees with
the results obtained through the intexview of automobile dealers and garage

operators in Mauritius.
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Iife Kilometrage of Tyres

. . Life Kilometrage Life Kilometrage
Vehicle Average Running of Tyxes 1) of Tyres 2)
Type Speed {km} {kim)
{km/h)

Passenger Car 55 25,600 24,000
van, Pick-up 50 30,300 29,000
Medium Truck 40 . 41,700 42,000
Heavy Truck 40 41,700 42,066

Bus 30 45,500 45,000

1) calculated from the Table above
2) from Interviews with Deales. Workshops, etc.

Also, because rebullt tyres are sometimes used (particularly on trucks),
their-prices are listed beldw'eVen though the computation of operating cost
is based on the price of new tyres.

Price of a Set of Rebuilt Types, 1977

Type of

Vehicle Type . No. of Life Kilo- Price with- Price with
. Rebuilt . . . .

Tyré Used TVYres metrage out Tax Tax
S . . (Km) (RS) (RS}
van, Plc¢k-up 750 x 16 4 13,000 _ 848 1,000
Medium Truck 825 x 20 6 16,000 2,028 2,250
Heavy Truck = 900 x 20 10 18,000 3,520 4,400
Bus 825 x 20 6 i 10,000 1,176 1,470

Sourcé t Interviews with Maintenance Workshops
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6. Maintenance Cost (Spare Parts)

Maintenance Cost (Spare Parts)

{2 of depreciable value
of vehicle per km)

o<y<20 205940 40<V<O0 602V<80 80;V<100 100§V

a

Passenger Car 0.00006  ©.00008 0.00009 0.00010 0.00011 ©.00013

van, Pick-up 0.00008  0.00010 0.00011 0.00012 0.00014 ©.00016
Medium Truck 0.00016  ©0.00018 0.00021 0.00026 0.00031 -
Heavy Truck 0.00010 0.00012 0.00014 G.00017 0.00020 -

Bus 0.00030 0.00036 0.00042 0.00051 0.00060 -

Source: “Quant1f1cat10n of Rond User Sav1ngs“ 1BRD
Interviews with Maintenance horkshops,
Bus Companies, elc. :

DeSLgnatlng the above values as 5P, thé length of 11nk as E(km), the
number of vehicles by type as n; (vehicles), and the deprecxable value by
the type of vehicle as ?; (Rs/vehicle), the total maintenance cost (the
cost of spare parts} for each link is:

LIZP.SP_.n, /100
fTiThiTi -

Wherein i 1nd1cate5 the type of vehicle.

The monthly maintenance cost as a f1nancia1 cost computed based on
the above table for each type of vehicle under the assumpticn that the

vehicle runs at the average speed ls as follows:

Passenger Car
Van. Pick-up
Medium Truck
Heavy Truck
Bus

67 Rs./Month
145 Rs./Month
539 Rs./Month

1,306 Rs./Month
2,315 Rs./Month

The ahove figures about coincide with data obtalned from hus companies and

antomobile garage operators in Mauritius.
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7. Maintenance Cost (Labor)

De91gnating length of time needed Eor malntenance as HL and hourly
wage of automobile mechanics as WM, total maintenance cost (labor) for each

link is

£-WMEHL.n
i 1 i
Where1n £ means the length of 11nk {(km), n; means the number of vehicles

in the link, and i the type of veh1cle.

The monthly maintenancg’cost {(labor) as a financial cost , calculated
by the abovée formula under the assﬁmpt{on that each type of vehicle runs at
the average speed, is as follows and coincides with data obtained from
Mauritian garage operators and bus companies:

49,9 Rs,/Month
60.2 Rs./Month
199.0 Rs,/Month

500.0 Rs./Month
1,298,3 Rs./Month

Passenger Car
Van. Pick-up
Medium Truck
Heavy Truck
Bus

Hours of Labour for Maintenance

{Hours/km)

O<V<20 20<v <40 40<V<60 60<V<80 80<Vv<100 100<V
Veh ic e = = _ = =

Type

Passenger Car  0,0111  ©0,0127 0.0143 0.0164 0.0185  0,0215
van, Pick-up  0.0094  0.0101 0.0115 0.0131 0.0148  0.0171
Mediurk Tewok  0.0236 - 0.0259 0.0304°  0.0370 0.0438 -
Heavy Truck 0.0446  ©0,0488 0.0573 0.0696  0.0825 -

Bus 0.0990 0 1082 0. 1272 0 1544 0.,1831 ~

Sourcea Interviews with Ma1ntenance Workshops,
" Bus Companies, etc., "Quantification of
Road User Savings", 1BRD.
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Wage of Mechanics/Technicians for Maintenance, 1977

Avera?e Monthlg)Waqe Average Working Average Hourly Wage

RS. /month Hours : (RS ./hour)
Without Tax With Tax {(hours/month} (my without Pax WM2 with Tax

535.9 544.5 _ 208 2.576 2.6138

Note: Tax deduction is calculated for a’
wife and & child under 12 years
old.

Source: United Bus Service

8. Interest

Assuming an interest rate of 10% per annum,

0.1x1.1€ 1 3
€1 =P (yqey— - ¢) v
) B(l + 7?4

CI: interest cost (Rs./km)

: depreciable value of vehicle excluding tyres {Rs.)

: average lifetime (years)

P
C
B : average annual kilometraqe-(km)
A : average running speed (km/h)

v

. specific speed of vehicle (ka/h)

As in the case of depreciation cost « the concept that average annual

kilometrage varies by speed has been used here.

Designating the length of liﬁkAés £(km);'and the nunber of vehicles in
the link by type as nj {vehicles), thg interest cost for the link is

I
E%C ini

¥Wherein i indicates the type of vehicle.
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o, Insurance

Annual Insurance Cost, 1977

Insuféﬁcé Fee_{_RS. Jyear)
Vehicle Type Type of Insurance usually applied CINS1 CINS2
. without Tax with Tax-

passenger Car  Third Party, Fire and Theft . 1,188 1,250 °
Van, Pick-up Third Party; Fire and. Theft ‘950 1,000
Medium Truck - Third Party, Fire and Theft 1,425 1,500
Heavy Tiuck Third Party, Fire and Theft 1,900 2,000
Bus - Third Party, Firé; Theft and Passen- 2,375 2,500
ger Risk .

Source: Interviews with Insurance Companies

Desginating the above values as CINS (Rs/Year), the length of link as
f{km), and the number of vehicles in the link by type as nj {(vehicles}, the

total insurance cost for the link is

3
-2Vi
Aj

LECINSi « Nj

Bi (1 + )

Wherein B is average annual kilometrage {km), A is average rxunning
speed (km/hour), V is spechfic speed in the link {(km/hour), and i is the
type of vehicle.

10. Licensé Fee, Road Tax, Eté.

included in this item are vehicle registration fee, license fee, road
tax, and so forth, which can all be deemed as tax and, therefore, as a

financial cost -ragher than economic cost.
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Annual License Fee, Road Tax, etc., 1977

(RS./year)-
venicto type Dpiving | corclor ooy aivies O
.- . : License

Paseenger Car. i05; - 640 - - 650
Van, Pick-up ‘10 30 880 - - 920 - -
Medium Truck S 1) 30 2,168 - - 2,208
Heavy Truck 1 24) 30 4,668 - - - - 4,708

Bus ' 10 - 1;684 . 10 33 1,137

Source: Road Traffic Licensés Authority,
Traffic Branch

Desigrating the above values as CLIC (Rs/Year), the length of link as
£ (km), and the nunber of vehicles in the link by type as ni {(vehicles),
the total of these "taxes™ is:

. ] g
ILECLICi‘- T L 2Vy R | §
Bj(1 +

YRR

wWherein B is the average annual, kilometrage of operation (km), A is
average running speed (km/hoﬂr)._v is specific speed in the link (km/hour},

and 1 is the type of vehicle.

11, Wages - - - . S

No wage is assumed for passenqer cars, a high rate of which are pnlvate—
ly owned apd driven. Wlth 1egard to other types of vehicle, however, the
wages of drivers and assistants are computed as below (Tax is computed in.

accordance with the Income Tax law}.

Designating the wages llsted in the table below as W (Rs/vehicle month),
the lengkth of tink as £ (km), and ‘the number of vehicle by type in’ the link
as nj (vehicles), the total of wages in the link is:

oz 36
Wi snj
2v
Bi(l + H_i )
Ai
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Wherein B is average annual kilometrage (km), A is average running
speed {km/hour), V is specific speed in the link {km/hour), and i is the
type of vehicle,

Average Monthly Wages including'Other Fringe Beénefits (RS./month)

Vehicle Without Tax - With Tax .
pe Hel 3
Ty, Dr%ver elper 1ioader Total Driver Helper Loader Total
Van, _ _ _ _
pick-up  510°7 ~ 540.7 549.9 549.9
Medium 571.2 429.5  299.5 1,300.2 583.7 429.5 299.5 1,312.7
Fruck . . . ’ . . N 9, I .
Heavy 629.9 429.5 299.5 1,358.9 649.0 420.5 299.5 1,378.0
Truck ‘
Bus 665.9 429 .5 - 1.095.4 689.0 429 .5 - 1,118.5
Hote: Tax deduction is calculated for a wife
child under 12 years old.
Source: Ministry of Labour
Income Tax for Residents before Deduction, 1977
Income first next next next next next next .
) Remainder
{RS/year) 10,000 15,000 20,000 20,000 10,000 10,000 10,000
Tax Rate i
10 20 30 - 40 50 60 70 75

{%)

Note: Tax deductions for a wife
- are 4,000 RS./year and 1,500 RS./year respectively.
Source: Income Tax Law

12. Overhead
The amount 6f overhead 1s assumed to be 10% of all other costs,

except for passenger cars for which no overhead is assumed.
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Appendix Table XI.5 Vehicle Operating Cost by Speed and Rise & Fall
{Economnic)
{RS/km)
Vehicle speed {km/h) Rise and Fall {%) _
Trpe o -5 <4 <3 T2 -1 o 1 2 3 4 5 3
s 1.60 1.61 1.62 1.62 1.63 1.64 1,65 1.67 1.68 L.70 1.72 1.73 L.75
10 1.26 1.27 1.28 1.28 1.25 1.30 1.31 1.33 1,34 1.36 1.37 1.39 1.41
car 30 0.81 0.82 0.83 0.84 0.84 0.85 0.86 0.88 0.89 0,51 0.93 0.94 0.96
50 0.65 0.66 0.67 0.68 0.69 0.70 0.70 0.72 0.74 0.75 0.77 0.78 0.80
70 0.59 0.60 0.61 0.62 0.63 0.64 0.64 0.66 0.68 0.69 0.71 0.72 0.74
5 2.26 2.28 2.30 2.32 2.33 2.35 2.37 2.41 2.45 2.49 2.54 2.58 2.62
10 1.75 1.77 1.78 1.80 1.82 1.54 1.66 1.90 1.94 1.98 2.02 2.06 2.1}
Van, . R
Pick-up 30 1.0@ 1.1 1.13 §.1% 1.16 1.18 1.20 1.24 1.28 1.32 1.37 1.41 1.45
50 0.88 0.90 0.92 0.93 0.95 0.97 0.99 1.03 1.07 1.11 1.135 1.20 1.24
70 0.81 0.83 0.85 6.87 0.88 0.90 0.92 0.96 1.00 1.65 1.09 1.13 1.17
s 3.77 3.87 3.86 3.91 3.95 4.00 4.05 4.15 4.26 4.37 4.48 4.59 4.70
10 2.75 2.79 2.84 2.68 2.93 2.97 3,02 3.13 3.24 3.34 3.45 3.56 }.67
30 1.62 1.65 ¥.70 1.74 1.7% 1.83 1.88 1.99 2.10 2,20 2.31 2.42 2.53
ﬁiﬂ::m 50 1.36 1.36 L.40 1.45 1.49 1.54 1.59 1.64 1.80 1.9) 2.02 2.12 2.23
70 1.33 1.34 1.38 1.43 1.47 1.52 1.56 1.67 1.78 1.89 2.00 2.10 2.21
5 5.90 6.00 6.09 6.19 6.29 6.3% 6,48 6.71 6:95 7.18 7.41 7.64 7.87
10 3.95 4.04 4.14 4.24 4.33 4.43 4.53 4.76 4.99 5.22 5.46 5.6 5.92
Heavy i . Lo )
Trooh 30 2.30 2.30 2.31 2.4 2.50 2.60 2.70 2.93 3.17 3.40 3.63 3.80 4.09
50 2.02 2.02 2.02 2.02 2.1% 2.22 2.31 2.55 2.78 3.60 3.24 3.47 3.70
70 2.06 2.06 2.06 2.07 2.17 2.326 2.36 2,59 2.82 3.06 3.29 3.52 3.7%
5 3.34 3.39 3.41 3.48 3.52 3.57 3.61 3.72 3.83 3.94 4.0% 4.15 4.26
10 2.51 2.46 2.50 2.55 2,59 2.64 2.69 2.79 2.90 3.01 3.12 3.23 3.33
Bus 10 1.66 1.69 L.74 1.78 1.83 1.88 1.92 2.03 2.14 2.25 2.35 2.46 2.57
50 1.68 1.68 F.72 1.76 1.8) 1.86 1.,80°2.01 2,12 2.23 2.33 2.44 2.55
70 1,92 1792 1.96 2.01 2°06 2.10 2.15 2.25 2.36 2.47 2.58 2.69 2.80
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Appendix XI.7 '+ Cost-Benefit Analysis for the
: Adternative Cases including the
Construction of a New G.R.N.W. Bridge

-',The exisfing G.R.N.W. bridge on the A) ﬁoad creates a traffic bottle-
neck, Traffic analysis resu;ts showed that the new G.R.N.W. Bridge could
copé with-traffic only up to 1987, even if it is constructed as a replace-
rent for Ehe existing bridge., New bottlenecks will occur in places between
the G.R.N.W. bridge and Cassis Flyover generally increase over the whole
section. The B/C ratio, therefore, will be very small for the network case
of the new G.R.N.W. bridge partly due to the lenqgth of the new link as it
will be longer than the present one. [See Appendix Table XI-7- {2)]

Howeﬁer it has been through the engineering study that the existing
bridge is becorming obsolete, as-well as being subjecfed to an increasingly
overload due to thé ever increasing traffie and to the increase of heavier
vehicles, therefore it will have to be reconstrucﬁed in the near future.

If no countermeasures are taken, the structure will not be able to with-
stand the future traffic volume and load, and the road will eventually be
severed; thus, fraffic will be forced 1o make a long detour. Assuming this
situation, the construction of the New Bridge wovld be economically feasi-

ble without doiﬁé cost-benefit analysis.

In view of the construction of the new éfidge is inevitable, the
economic viability of the alternative Projects analyzed in the main report
have been tesied'under assumptions that the new G,R.N.W. bridge project
will be executed at the same time. Appendix Table XI.7. (1} shows the
alternative cases for cost-benefit analysis of which results are tabulated

in Appendix Table XI.7.(2).
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Appendix Table XI.7.{}) List of Other Alternative Cases than Those
Excluded from Table XI2.2 for Cost-Benefit

Analysis

Alternative Outline of Project Constrxuction Schedule
Casa {assumed Opening year)
t — 3ttt
1982 87 88 89 90 91 92
Pa . Construction of new -
G.R.N.W. bridge
instead of the exist-
ing one¢ along Aj.
. 1 ;
Stage Construction Plan 1%?2 87 88 82 90 91 92

P4.S + Pp (1982)

P4.S + Py (1987)

. Completion of the

first stage of P4.S

by 1982, then expansion
to P4 by 1990, assum-
ing that construction
of new G.R,.N.W. bridge
will be completed by
1982,

Completion of the

first stage of P4.5

by 1982, then expansion
to P4 by 1490, assum-
ing that construction
of new G.R.N.W. bridge
will be completed by
1987.

—O—
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Appendix XIT ~ 1 Route Selection of Link A
" Figure X1I - 2 T:afficrtlow at Moxningfbeak Hour
' - in 1992 -
“  Pigure XII - 3 Junction Traffic Flow at Morning-

Peak Hour

o . XII - 4 - Preliminary-Dééigh'of'Bridges
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Link A _
Appendix XII -1 Route Selection of Link A
This linX involves the rerouting of the existing bridge'on Ay} Road

(Grand River North West Bridge).

As wentioned in “Selectionof Altérnative Plans™, the existing bridge,
which grows superannuated, must he rebuilt in the near future. If-the
bridge is to be reconstr@cted at its present location, a temporary
bridyge wil} have to be built nearby pending the completion of the new
bridge. The cost of demolition of the temporary bridge must be considered. .
It is deemed recommendable, therefore; -to build a new bridge near the exist-
ing one and construct an access road cbnnecting Al Road with the new bridge.

The location of the new bridge under this plan is shown below.

} tq Béau Bassin ! to Beau Bassin
l ] L1
R == L -
* ) l/ ’ !
! SRSy sane
. . !
to ?ort gl EZ ?ort %l Pointe aux
Louls & uls & sables &

Petit Verger Road

Figure - XII-1 Rerouting of Bridge on Route A}

The approaches to the existing bridge form a curve with a relatively
small radius. The approach nearer to Port Louis forms a S curve. The
new route will fun straidht toWward the river from the base of the $ curve
on the other side of the riQer, it will form a T with Pointe aux Sables
and Petit Verger Road. A section, about 150 m long, of the road will have
an inéreased width and provide an approach to the existing Al Road.

Refer to Figure XII-1.

Three alternative bridge layouts as shown in Fig. XII-2 were evaluated

before the lécation of Link A could finally be determined.

Alternative 1 proved very costly, since the bridge under this plan

would form an extremely oblique angle and be substantially long.
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Alternative 3 envisaged the shortest bridge, but it ianvolved a
lowering of the service level of Route A, traffic (main) at the crossing
and an extension of that road section along the river requiring an in-
creased width (retaining wall to be built on the tiversidé). Alternative
2, on the other hand, called for a 6 to 7% greater bridge length than under
Alterpative 3. With Alternative 2, however, the road section along the
river requiring a greater width would be some 50 m shorter than in the
case of Alternative 3 and the main traffic flow at the crossing would be
facilitated even morée than under the third alternative. FPinally, Alterna-

tive 2 was selected by taking intc consideration tha above, -
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Appendix Figure XII-2
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1266

2114 . .
X ©  Motorway: Motorway Junction
6962 4379 ] Y vay
2964 | 1229
1257 - 878 Ay Road: S. Hill Interchange
1116 984 :
2505 | 1012
° , 633 Richelieu Approach Road :
Q 3186 Richelieu Roundabout
2137 359
45 7 Chebel Branch Road: Chebel
Branch Road Junction
45 164
1711 214 477 | 106
Access Road to Beau
Bassin Roundabout: . "
Barkly Junction -117 i16 471
724 729 727
987 97 _
' : 0 . 738 590

Traffic Flow at Moiping-ﬁeak Hour in 1992
(Alternative P3 West + 'Pp ). (P.C.0.)

Lower Planes Whilhems Cemetery Road

St. Martin Junction
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Appendix Figure XII-3 Junction Traffic Flow at Momning-Peak Hour

(r.C.U.)
<1992~ Pp + Pp>
2114 1133 1266
4131 133 ' Motorway: Moltorway Junction
6962 4379
2831 \(| 9g1| | 248
2964 1229
279 fo| Bo
o 0
1257 878 878
___"_ﬁj Aeroad : S, Hill Interchange
212
904
1116 9384
0
o
2505 1017
1711 214
24
17
117
o Access Road to Beau Bassin
Roundabout: Barkly Junction
724
0
287 97
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Appendix XII- 4
Preliminary Design of Bridges

1, Imntroduction

In this Section, the final selection of the optimum design is exhibited
for the G.R.N.W. Bridge planned to be constricted on the projected route

specified in the preceding Section.

An alternative plan is first proposed for. comparative study, subsequently
with technical analysis laid down thereon, and pertinent criteria for deter-

mination are ultimately established as for the economic evaluation of con-

struction costs.

2. Alternatives by Lype of structure

Bridges Assumed Conditions Alternatives
New route Examination of basic Superstructusre:
New bridge on the span composition 6-span simply-supported

downstream of the girder

existing way {bridge length 150 m)

PC: Post-tensioned
T girder

Span: 25 m

5-span simply-supported
girder

PC: Post-tensioned

Span: 30 m

d-span simply-suppotrted
girder

PC:, Post-tensioned
" T girder

Spant 37.5 m

Substructure:
Relnforced concrete

Width: 1.35+#10.8+1.35 m

Existing route Existing truss bridge Superstructure:
Existing truss to be replaced, while Metal (Composite box gir-
bridge existing structure to po 9
be used for sub- der)
structure PC: Post-tensioned box

girder
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Bridges

Assumed Conditions

Alternatives

Compatative study to
be madé for metal and

Substructure: Concrete

Span: 50 m
Width: 8.5 m + 1.35 m

PC structure of super-
structure

3.- Major items for comparative studies

Major matters given c¢lose .scrutiny of pursuance of comparative studies

of the alternatives are hereby itemized as follows:

(1} What sort of span composition should be adopted as the most eco-

nomical? -

(2} What sort of relation exisks between the sectional area of river

and the span composition?
(3} wWhat type of bridge should be the most economical?

(4) what pattern should be the most economical one in respect of

maintenan¢e and managemenkt?
A comparative study and selection

4-1. Elemental standpoints for selection

The standpoints for selection of alternatives in the proposed route is
basically divided into two, one with regard to installation of a new route

and the other with regard to significance represented by replacement of the

existing truss bridge.

{1} An issue, which should be made of the new route installation plan
and also of the plan of the disused railway track route, is the
primarily comparative study of metal and concrete and the relation-
ship between the setional area of the river and the span composition.
Provided that appropriate proof has been procured through the study
of the plan, of the disused railway track route, the bridgf structure

of the proposed route is composed of the concrete type.




(2}

(3)

(4)
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In respect of the relationship between the sectional area of river and
the span composition, the minimum span is to be provided for the
purpose of both minimizing an impediment ratio ko check piling in

the river at the haﬁimum flow rate and maintaining enough pertinent

span Lo prevent it being struck by driftwood.

As for the proposed bridge, the following formula is provided as a

resplt of the water flow analysis, with discharge being Q.

Length of minimum span 1

20 + 0.050 m (Japan River Structure Ordinance)

20 + 0.05 x 740

23,7 m

Taking into account that the proposed bridge is to be installed at
the site close to the river mouth and sensitive to the effects caused
by the tide, adeguate temporary water-proof works and facilities
should be provided'during the conséruction of substructure, all the
said works and facilities being counted oub and included in the

construcktion costs.

The replacement of the existing truss bridge can only be considered
either in case the A] road traffic flow, for some special reason,
comes to be halted following the completion of the disused railway
track route or in the case Ehat there may be suffifient room after
the opening of the new route with regard to the disused railway track

route,

The former case, needless to say, may become likely with the least
possibility, while the latter can certaiﬁly be considered separately

from this projéct.

Taking into consideration the above, the superiority of the structure
must be evaluated simply based on the estimate of the construction
costs apart from comparative study on the benefits derived from the

route as a whole and the traffic distribution thereon,

As far as, however, the purely technical studies con the installation
work are concerned, a relatively longeér span has a remarkable virtue
and, thus, it cannot necessarily bé said that the concrete plan would

have an advantageous position for selection.



A -XII - 4 -4

It may well be advisable that the said replacement plan of the existing

bridge should be regafded as one of the various possibilities.

4-2. Selection of the optimum plan
{1} The estimate of construction costs is exhibited in Table XIZ.4.1.
'In view of the estimate, it is assessed that there is little difference
between the 6 span and 5 span plans and the 4 span plan is economically

-inferior to the foreqoihg two alternatives.

{2) It is naturally concluded that the 5 span plan should be adopkted con-
sidering the general river conditions in view of the fact that the
span is currently about 50 meters for the existing truss bridge on

the upstream side and that the piling in the river should not be
disturved .



Table XII.4.1

A - XII -4-5

Construction Cost Comparison by Number of Span for
G.R.N.W. Bridge (Link-A)

Unit: x1000 Rp.
6-spans 5-gpans 4-spans
Local currency | 1,650 {(34%) 1,760 2,260
Superstructure Foreign o 3,200 (66%) 3,420 4,400
currency
Total 4,850 5,180 6,660
Local currency 510 (22%} 460 420
Substructure Foreign 1,820 (783} ] 1,650 1,490
currency
Total 2,330 2,110 1,910
Local currency 2,160 (30%) 2,220 2,680
Foreign
Total currency 5,020 (70%) 5,070 5,890
Total 7,180 7,290 8,570
Rp.
x 1000 Total cost
8,000
o— Superstructure
6,000 /
—"'_"_.//
-
4,000
2,000 I e
' - Substructure
6-spans S-spans 4-spans
(25m) (36m) {37.5)
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Appendix Table XI1I.4.2

Construction Cost

alternative PA 2-Lane 1= 450m

{ Unit OOORs )

-

R T

. . {
: Economic H
F
1 Ttem ! Cost /¢ : L/C |
?i ! ! | a :
J i :
Acquisition i 114 o i 114 i
- .. s N . . !
! Clearing : 52 i 31 i 21 i
T - - . .
1 Earthwork ; 378 | 282 | 96 i
e S TR | - i
{ ! | :
' brainage H 35 14 21 .
1 ' 1 '
: 1
4 Pavement 820 582 ? 238
i— - Soe [ T [ —— (R, ! e
i Carriageway Equipment 135 109 26
1
L - - e T
i Bridge 7,992 1 5,195 2,797 !
]
1 - - —
t
' Total 9,526 6,203 | 3,313 ! :
A S B B T i .
¥ {
Detailted Pesign 619 526 | 93
_ - - 1
Supervision 953 810 143
I
] : ; i
| | :
Grand Total 11,098 7,549 3,549 .
! :
U SO S ' F
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l-.Ol - Thé Governnent of Mauritius proposes to construet a newn road
3inking Beau Bassin in Flainos Wilthems with Port Loms. The Proposed road
wil) be about 8 kas in length and will be novn as fhe *Beau Bassin-Port
Lovis Link Road®, : :

1,02 The new road is meant to achievé a tro-fold purpose:

- £irstly to reduce the congestfon on the existing Porb Youls-
5t Jean Road vhich is overloaded by about 262;9 during peak timo;
erd secondly to accomnodate the traffie attmcted and generated
by the_planntd industrisl estates.

IE. Existing Situation

2,01 The part of the Port Lovis-Saint Jean Rozd (A1) beétween the
roundabout in Beau Bassin and tha flyover bridge at Cassis is the only
Yink between Lower Pleines Vilhems and Fort Louis. It $s about £lve niles
1@5- -

2,02 The development of Rose Hill is etiracting rore and more. treffic
.which would otherwise use the Boll Villags-Phoonix Trunk Rozd amd the New
Southern Entrance Rosd (12 and M1)., In addition the road is used by traffic
‘generated by the areas of Corocandel, Pointe aux Sables and Boll Village,

2,03 AY) these fastors heve contributed to the present situation where
the portion of road descridbed above has to bear fehicuias_r traffic In excess
of 4ts capaoity. Xt is ovérloaded at all tines and by 2625 of its capacity
during péak tima., A trip bstween Boau Bassin end Cassis sometines takes
thrice the norml travelling time of 15 minutes. :

2,0, Ganeral infomation as to the location of the proposed read is
-given on the folloming attached drawinga:

(=) Rosad ¥Map of Mauritius 7 )
(b) Map showing the fomer redlway track between
Beau Bassin and Port Louis,

X1x. - ~ Obsectives
3.01 The aim of the study will be to determine the technical and economio

foasibility of constructing a new road from tho roundabout at Beau Bassin to
Fort Youie on the slignmert ns far as possible of the disused veilway track
and to provide the basis for deslsion on the rost suitable design standard

end routing having regard to the nseds and requiremeﬁts- of Fauritius., Once
such deolsions are teken and tha best solution is selected tho final engineering
design and rolevant tender documents will have to ba prepared accordingly.

" ¥n other words, the study will be carried out in two phases with the first
phase desling with'a dotailed ecoronie study ond preliminary engineering
while the sscond phase will bo the final engincoring stage. A pericd of four
wooks will Yo allowed for the Bank teo stufly the econoaio and prodiminary
ang!neerlna roports so as to dotfdo whother or not the detailed studics should
yroceed,
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v, SCOPE QF COHSULTIEG o SndVICbS

L.01. The Consultant shall perforn _an_ ecenomic';\mlysis-and_au
enginecring work,- field investigations end related vorks as are reguired

to attain tho objectives in Section IIT hereof.

£,02 . In tho conduct of his work the Consultant shalk CO—Operate fully
with Minisiries end Government Depariments responsible for trensport and
developuent plaming; the Governuent wild pmude the CQnsultant ‘»ith theo
data snd services outnned 3n Section V hereof. The COnsultant shall be
solely respon31b10, horever, for the analysis end interpretation of 311

data received and for the conclusions and recomendations $n his report;

A, Econenic Analysis

5,03 o deternine the type and Yolwme of future traffic for the
road, the Consultant shall amalyse all existing statistical data on treffic
$n the area served by the road, , If the Consultant finds that additional
traffic counts and origin-destinstich studies are required to deternina .
the nature of the traffic and the pres2nt volune of freight and passenger
bovements on the road understudy, the necessary additienal counts and 6ther
£ield investizations shall be undertaken by the Consultant, In addition,

_ the Consultznt shall identify, descride, and quantify existing and potential
traffic generating fectors in the area served by the'i'oad, for cxanple,

the not industrial states et Coromandel, Pointé auX §able emd Plaine Laurun,
the bulk suszar t_a_rni_nél to be constructed near Fort William, and the future
need for highuay transport that »il) result frém:

populsation gronth and changes in rural and wrban population
dlstridbution; - ' '

national and régional gcuimi.o'growth;

all egricultural end industrial developments and tourism
yrojects which will be sérvéd d.irectly 6r inddrectly by the
pro,',ect road.

WA Based on the abosj'a firdings the Consultant shall nei:e
projections of future fraffic for the econdnic life of the road.

L.05 Traffic studien nill 1nc1udez

(a) traffie conposition end volune count includins dai&y
 variation of treffic end aversge daily trafflo;
{b). en origin»destimtion s€udys ' '
“(8) treffie growth in teras of nomal, e;enemtod and divertccl
_trai‘fic, end Do
(d) the doterminetion ul‘ the m.axinum practical capacity ot
" bridgo in terms of troffic i_‘lqw,
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4,06 %he Consvltant shall carry out a full econonio analysis of the
inpact area in teras of pfesént and fytute agricultural and sndustrial sofivitio .,
population ard income growth, and the overall ecoﬁpﬁiié' ard social dovelophant

of thé r_egiol_'n that may result fron the censtruotion of the road,

5.07 In view of the fact that nony seclal and econonié benefits of a
highway project are "intangiblo™ or not quo antifiable, the Consultant shadl give
& dotailed thtative analysis of t‘hose benef‘its.

4.03 Ai‘ter ascertaining the cost of the project {net of taxes) the
Consultent shall eve.luate_ the proj ct in teras of futuro benefits of the road
with yegards to road u#ar benefits, savings in road rpaintenance costs, residual
valus of the road and structures, and any other pareneter the Consultant pay
considor nesessary for his analysis.

Tho evaluaticn will include the determination of the internal
rate of return (IBR) and the Benofit/Cost ratio (B/C).

B, Prelipiner inery Enginecring

L.09 'fhthin the scope of the f‘easibility study the Consultaht shal)
conduét all topogt‘aphic surveys, scrial surveys, subsurface explorations and
other field and lg‘boratory fnvestigations that are regquired for the preliminary
engineering, This shall coaprise: :

(a) topographic surveys, inoluding cross-sections, plaus end
profiles of proposed alignnents;

(b) material testing and soils irvestigation to 4dentify
end test appropriate materials for the construction and
raintenanm of the road,

4.10 Prelininary engineering study sholl be carried out to a degren

of eocuracy that will permit guantity estimtes with an accuracy of _-1_; 20 per
cent. ‘%he principal quantities of construction shall include conmon excavation,
rock excavation, sub-basp vaterisl, base and surfacing material, number and
size ¢f drelnage struotures, major bridges and other major structures,
Proliminary engincering design of major bdridges end othox pajor structures
£hall inelude deternination of ths spans and typa of foundations,

4,11 On the basis of the field surveys as outlined in paragraph

4,09 above, tho Consultant shall estimate the cost of tonsiruction for the road;
not of taxes, The cost shall bs broken down into foreign and local currency
components, Fhé foreign exchaqge cobponent shall inolude eéquipment deprociation,
izported materinls and supplies, mages Of foreign personnel, overhead and profit
of foreign firus that nay undertske the éohstruction of the vozd. The local
currensy componert shall 3nclude the cost of right-of-uay acdquisition, local
raterials end supplies, salaries and na'nges of local émployces, and taxes,



G Potailad Erglnuerdng A - XIIT - 4
5.12 In broad terss the Consultent is to preparo a detailed dusign

for tho construction of the project road complcte with cost om:gmatos aid
bidding documents. In great detail the service will conpmse-

(a) definition and staking éut of the proposed road
aYignment -
(b) detasled enginsering design, preparation of es’simta
of quant;ties, plans, dravings and b:tddm@, documents,
{c) preparation of ¢ost estimate of the propossd work
with a breakdovn’ 1nto foreign and local currenty costs; and
] (d) assistante in the prequalii‘i-:at:\.on of contvacting firns '
o and 3n the enalysis and evsluation of bids.
.13 " ghe Conswliant shll carry out the necessary additional svrveys
along the genaral alignzent alveady éstablished in order to do‘terninc tha
accurate centré-line location, The centre-line should then de sat out, levelled
and cross-sectioncd end bench ::arks ostabhshe-d wvhere this has not already baen
done, No pajor deviations from the approved gensral alignment shall he nade
- without the approval of the Governcent. The Consultant shall then cairy out
a1l works necessary for the detailed design of the propesed works, for the
estirebion of Quantities to an aﬁcuracy of & 108 of fit:ké_ll quanl;itiés as measurcd
on the conpletion of the works, excluding eny approved variations to the contract,
ard for the preperotion of bidding docunents suitadble i‘or internationel competitive
bidding.

Engineering Investirations ~ The follod ng engineering investigations
shall ba carried cut:- oL ) :

LY, In conjunct:.on \vith the other engmeering investigatiOns and

plens provided by the Covernment covering part of the ares to a seale of
152,500, to define the final road centre-line,

5.15 The roed centre-line shall be set out using wedden pegs generally
at intérvals of 150 feet, whith may be inoreased to 300 feet in casy cw.-i_iry,
and at all intersettions and tengent points t6 horizontal surves vkth concieto
beacons, AR tangénl-. points pegs and pegs at intervals not eit-ceodin.g 600 feot
on long straights shall bve adequéi:aly referred to as recovery pegs, placed
vell clear o6f tho yemanﬂnt work, or to stations on’ tho basoline traverse as
applicable.

k.16 Cross-seot.ions shall be taken at intenrals not exceeding 50

feet, and at such closor intorvals where necessary, to enable earthwork
guantities to be caloulated to an accuracy of 3 1G5, the width of the cross-
section to very according to the engincoring requircﬂanta.

L.17 Bench parks will be eslablished along the roule at intetvals of .
“sbout one holf mile, located near the right-ofeway at points readily accessible-
" for ueo and reasonably closo to the centre-line. - ’

4,18 Dotafled a-uwejrs'will bo earrhed out at all bridge sites
inoluding a sufficicot length upstrean end downstrean to cnablo the hydraulic
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'design of the struclure to be ¢irricd out, Al toﬁogmphical surveys wdert-: -
by the Consultant uill be to stand:mls of accuracy (.emrally accepted internz-—
tionally for such work and as approw:d by the Him_stry 6f Works and shall be
recorded in standard sucvsy fivld-books vhich shall becéme tha propox‘ty of tho
kinlstry of Vorks on the tomplotion of the work. A1l bridges design will take
into account tho effect of slreng winds or cyclones on the structures,

Soils end Material Investipation

4,19 A reviesr wild b nado of all éxisting relevént data, £é)lowed

by a general study of the séils and materials along the route. The Consultant
Wwill be required to aske additional detailed soils investigation along the road
aligonent to identify the varying soils types, with disturbed samples to be
taken at intervals of about 3,000 feet and at other places to deternine charges
in soil type. '

4,20 At bridge sites, and for other major strudtures, sub-surface
conditions will be investigated by trenching, hand augering andfor drilling as
required, including the teking of undisturbed samples. Seismic investigations
may aleo bo carried out if considered necessary by the Consultant,

4.2 Invostigations for sources ¢f construction materials for pavenent
and structures will also be carvied out, and sites of suifadle materials will
be surveyed énd shomn in the engineering plans, Anal;}Sis‘_énd testing will be
carried cut as required on the disturbed and undisturbed soil satples and on
the construction :aateriala, in sceordance w:lth standard practice adopted by
the Ministry of Works in Mauritivs, Tests 6n s6il samplés will include classi-
fication, liquid linit, plastic 1init, moisture/density rolationship, CBR value

of proposed sub-grade soils and any proposed speciol mathods of soils stabilisation.

The Consultsnt shall made adequate tests to prepare alternative designs for-
bases, b.g. crushed stones, naturally 6ccurrin5 gravel and gravel stabiliscd
with Portland cexént. Undisturbed sanples will bo tasted for the determination
of the main nechanicel chorasteristics (classification, shear strength,
¢ompreasibility, eto, ). '

H.22 Conatryction paterials sanples will be tested where necassary for:
- Grain-size distribtulon and plastioity chareotoristics;
CBER; _
_maxirun dry density and optimime noisture content;
sgaregato cruthing value;
bitucen adhesion; _
petrographical analysis;
chomical water anély.ai 8;
nodifiad prootor valuos $ ond
zarshal st.abillty tests on prcnix bitu.-ninous mt»rl.ala.
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[, & gnd Bridge Site Imr-::ati[-,atiows-

L.23 . Hydrolo(,lcal studlq.s will be tarcied out of‘ 81} drajnago
structuves, with caveful analysis of all eveilablo data, including rainfzld
end flood recerds, end detailod ficld inspoctions. Catchment areas will be
dotormined by storcoscopic oxamination of acrisl photes, the study of aveilti.
maps and ficld investigations,

Engineering Dosign - The following engincering design shzll be
porforncd: o

(1) Hord zontal and Verticel Alignzent of Road

L.2h The hoerizontal aligneent of the road centre-line will be deterained
by study of the opticun mlignmert between control points specified as a result

of the engincering investigations. Toints at even inecrcments of length of 150
feet along the centréline, tengent points and such ether eritical points as way
be required will be fully defined reletive to stations on the baseline by
radiahons end offsets, suitable for setting out the centreelme, using a

co—orainato gooneh:r oooputer ;"cr:_,,.mﬂe. All points w51l bo co-orcljnatcd. to the
erid systen to vhich the r62d shall be referorcod,
h.25 : The vertical alignaent shall 33so be detcrnined, with detailed

calculation of earthuork quantities.

(33) Farthuork and Pavément
4.26 Englneoring enalysis will bo undertaken using the results of

the soils tests and materials tests, and of the ri2ld investigations, to
. deternine out end £ill batter slopes, conpaction requiremcnts, pavenent dosign

and other engincering treatment dictated by the natural paterials.'

(sit) Prainage snd Bridze Strugtures

'+-.2?_ A1)l existing data and the results of the ficld investigations )
for soils, foundetions, hydr.ology, etc,., %ill ba assessed and ﬁsed as a basis
for the design of ;iraina,a_,e and bri&gé stvucturas, which shall be suppo'rtsar&

by detailed hydraulic computations,

4,28 Detailed design shall be prepared for all drainago stiructiras
having spans of 30 foet or more._ A1} crossings with spans of less than 30 feet
-shail be specificd es standard type structures which shall be fully designed.
Bridges shall bé designed to s loading of axle 1o3d snd shall have two 12°

" lanes on a 33! wide deck in‘accorda,nce' with B,8.5. 153 Part 3 A,

(iv) Lisison with the Ministry of YWorks
4,29 As tho design progresses, the Consultant's Préject_. l!anéger shall

maintein closo 1iaison with thy Ministry « VWorks snd shall submit fron tinme

to time dreft dusign proposals for alignnent, earthuorks and pavemer{t, structuras
and dther technical aspects of the design for app:‘oval béf‘om proecedinf, uith
the detailel &esig,n drawings.
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L4.30 The Consultant will prepare the follo-..-ing eng necring plans for 0.
projoct, using tho formut and title sheots as required by tho Ninisiry of Worle,
tho origlnals beconing the property of the Ministry of Yorks: '

(a) locality

(b) road plons, to a scale of 11 2,500 shoving:
rosd ocentre-line, with chainage of cross sactions;
horisontel curves;
location, desceription and reference to all d'rainago
and bridge works; )
right-of-way areas showing Jand utilisation;

other relévant natural end eadastral information;
{0) longitudinal profile, té a horizental scale of 1: 2,500 and

vortical scale of 13/250 showing:
natoral ground and désign profile;
. detsils of grades, horizontal and vertical ocurves;
rurning chainzges, including all cross sections;
location, description and references to all drainage
and bridge uorics.
(3) cross sections to a scale of 1:100 naturzl, vhere applicabdle.
(e) major structures:
for al} bridge structures with spans of 30 feet or moYG;

- . detailed cngincering design plans will be produced at
appropriete scales, including ccpféeved . site plans,
sub-surface investigation informztion, all super-structure,
sub-structure and founlation details, and protective or
encidlaery works.

(£) stendard dravings, to sultable scales, and shere applicadble,
including a Bill of (Quantitics, for the follouving:

drainage structures vit;h spans of less than 30' road cross

sections, specifying cut end £ill batters, drains, paverent;

¥

road furniture and narkinge.

(g) plens detasding the characteristics of soils for various
sections of tho route,

(h) plans of other anesllary works inoluling retefning walls, and
other nocessary dotails,

{vi) Construction Quantities

4,31 Tho quantitics for the itcas of construction shall be caleulated
on tio basks of the design drevings snd within the required accuracy anmd in
nccordance with accepted nothods of neasumuent. The quantities shall be
suansrised into the following main sections:

" Proliminaries &nd Gonorel itums;

J’.-brﬂiuorks;

Standaxd Structures;
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Bridges;
Paverant;
Aneillary works (road furnituro, ote ...), and
Contingeneies,

. (v38)  Cost Estimate

Pyt Ry uie

.32 In order to pake a fair and neasoneble estimate of the cost o & g
roed, the Consultant will pr-.pare a unit price onalysis of each ite using bost

cost elerents (labour, pateriels, equipaent, tools, étc...} overheads, proh»,
supcrvision end the like but excluding the cost of all taxation divect or indipeut.
-The adlitionzl cost dus 16 821 iaxation shall alse be provided separately. The
estimates resulting from this analysis will be compared with these of previeuws
projects or siniler works executed in tho srea; should any discrepancies be found
. the causes will be sdentificd and studied to errive at realistic market prices for
the works, %She estimate for right-of-ray adquisition shall be pade on the basis
of the unit prices to bs furnished -by tho Goverrnent for each type of laml
utilisation, '

5,33 Tho Consultant shell give cost estimates broken desm into forsign
and local currancy compénents,

The foreign currency cocponents shzll include tha cost of:

{2} inported equiprent {depreciation) materials and
supplios}

(b) domestie naterials of which the country is a net
inporier;

(o) readily identifiable forelgn components of dogestio
ezterials of vhich the country is a net exporter'

(3) veges of oxpatriate personnol;

{e) prorit of foroign firns and overheads vhers
eppropriate,

Tho local currency conponent shell include the cost of:
(a) right-of-sy sequisition; '
(b)domestic materials and supplies of which the country is
" & net exporter;
(o) salaries and wages of local crmployses;
{a) taxcs., '

5,34 In order to assist in the evaluation of tho required construction
period and forward btudget needs, the Consultant shall prepate a construction
schedule for the propossd contract showing the anticipated ennual expenditure.
Duo actount shall be taken of tha climatic conditions in the avca concernsd,

(viil) Biddi___g_and Contract Docunen

4.35 The Consuitant will prepare tho following b!,dding And contract
docuzents;

(1) List of progualification data to be furnished by the Contractor;
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(2) Instructions to tendurers: geneval information, list of

oquipaent; work schudule, form of tendor guarantes;
- (3) Ténder (forn & tendor);
{4) Yora of contract;
(5) Gencral conditions of contract;
(6) Pertscular conditions of contract;.
(7) Technical spcoifications for the execution of the works;
{8) Bills of guantities,

436 - ﬁss‘isfanéé in Seliction of Contractors, = The Consultant shail
sasist tho Government 3n tho prequalificetion of contractors and in tho award
of a contract as follous: '

. dscision on the form ond diffusion of the jarequal.ification
annountenent; ) '
'e;falu_éution of 'thé preﬁuélii‘i'w'tibh docuzents;
issue of tender docunments;
analysis end eveluation of bids reccived; and

| S TR

reco.wendation 16 Government of Mauritius on the sward of

contract.
V. DATA, INCAL S'fBViCi‘:S AHD FACILIVILES TO BE__{’.{OVI DED BY E_ELE
© GOVERIMFIT.
5.0} The Government shall provide the Consuliant with:

(s) 145 2,500 plans of the slighnent ~ 81} design works
 and patérials investigations as defined in Section XI}
{ii) cost of recent rosd construttion and maintenance for
various types of roads;
(1i1) raps of the area as available;
(iv) sorial photography 6f the road, if availadle;
{v} information on cxisting transportation needs as well &s
fovernnart plans to mevt fulurs reguirements,

B. Co-operation of Governnent Agencles and 601Jni;et;parts

5.02 " In connection with work by the Consultant that requires the
co-operation of the Covernnsrt and other public agencies, the Governsent

38 to provide liaison and s to insweo that the Consultant has access to all
information rejuired for the cozpletion of the studias,

503 The Government will assign qualificd -counterparts to work with tho
key porsonnel of the Consultant in so far as the exigencius of the sorvice
allow,

€. Pactlities and Supporting Staff for the Consultant

5.04 If required the services of the ¥inistry of Works Katorials
Iaboratory can bo made avaiilable to the Consultent at & pricé to be sgrecd
upon by tho Consultant and the Ninistry of Woik s,
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5.05 Tho Coverament will assist and guil e tho Consultank in

leocating satisfact

ory and eppropriate living accomodation for his personncl,

VI. TS SCHEDULE FOR Cbl!SJL'i'IHG SEMVICES AKD REFORTS

= e By e g 2k

6.0} The Consultant shall prepare and submit the follouing Toporit

{a1l in BEnglish):

(i) Predimipary oconoric and enginaering studios (5 copics)

(1)

¢stablishing the feesibility of the preject, should be
ﬁurnhhad the Bank within tuo uonths after commencenchy of

-the studies.

Progress veports (10 copies to the Governre:t 15 copies to
the Bank) at bisnonthly intervals sfter starting dato,
surmarising progress msie durmg the rnportmg period end toted
progross since the start of the \mrk, tentatively sumaarising
the findings and rccourerﬁationa of the Consultant and
idontifying any major deleys to the work with reconmendations

for corrective ection;

(i11) detesled plans of alignment, cross sactions, pavements design

(iv)

and siructwes {5 copies) to the Government as work preceeds,
‘divided into lots suitable for revien and comients;
draft specifications, tender docunents and supporting technicel

_reports (10 copies to the Governnent, 15 copies to tho Bapk)

)

within six ponths of stariing date of the studles. %Shese
docunents and reports shall be presentsd in edited fora for
doements by the Government and the Benk; suth comnents will be
gubnitted within one nonth of receipt of the- déraft documetls
and reports by the Gaverment and the Bank;: the docunents

and reports shall contain sufficient data to permit- checking
of conclusions end racomscndations mithout recourse to

ether docuzents} and -

conplete sets of tender docunents and supporting tcehniml

- reports {24 coples to the covernzant, 15 copies to the Bank)

within 2 months of receipt of the Covernment's and the Bank's
comients on the draft documents - and reports,
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TINE SGLDULL YU CCHSULTLIG
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Boginning of Studies

Prelininary Econonic and Technical
Peasibility Report

Study of the Prelininary Report by Barnk
1o decide on Project

Draft Specifications, Tender Documents end
Supporting Technieal Reports (i.e. if profect
is spproved by Bank for detailed studies)

Commonts {from the Bank armd Governrent
Final Report and Tender Doouments

Total Duration

lotgt M. denotos compercement date

K

3 months

4 months

10 months
12 nonths
15 ponths

15 nonths
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SCOPE OF ¥OFK

FEASIBILITY AND PRELIMIHARY ENSINEERING STULY

FOR BEAU BASSTH-PORT LOUIS LIHK ROAD

IN MAURITIUS

In response to the request of the Goverament of Maurilius and the
African Development Bank/Fuad (ADB/F), the Govérnfent of Japan has decided

‘to conduct a study of "BFAU BASSIN-FORT LOUIS LINK ROADM in accordance

with laws and regulations in Japan, and the Jayan Internalional Cooperation
Agency (JICA), the official agency responsible for the implementation of

technical cooperation programs of the Government of Japan, will carry cut

" The study will be financed by the Governtent of Japan, in accordance

with techhical'éooperahion agreement between the Government of Japan and

The present documents set forth the scope of work in regard to the
above mentioned study which is to be carried out in closé tooperation

with authorities concerned of the Goverament of Mauritius and the ADZ/F.

1. -JHTROBUCTION
the study.
the ADB/F.

11,

OUTLINE OF THZ STUDY

(1) Period of the study : 8 months
{11) Road proposed $ BEAU BASSIN-PORT LOUIS
' (approximately 8km. long)

(111) The study to be sonducted COmpriSes the following :

(1}  Selection-of alignment

(2)  Surveying

(3) Hydrological study

(k) - Soil investigation.

(5) ébnstrhétién materiris investigdtidn

%) Enonomxc study of the area concorned
" (7) Traffic study

(8) Preliminary design

(9 Evaluation of the project
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STUDY SCHEDULE
The study will be-executed in accordance with the attached tentative
schedule.
1V, REFORTS
(1) Inception Report

(11)

(111)

(1v)

(v}

The JICA will submit to the Government of Mauritius and the ADR/F
5 copies each of Inception Report {in English) at the beginning
of the field survey.

Progress Report

The JICA will submit to the Government of Mauritius and the ADBR/T
5 copies each of Progress Report (in_Ehglish)'upon the completion
of the field survey.

Draft Final Report

The JICA will submit to the Government of Mauritius and the ADBR/F
5 caopies each of Draft Final Report {in English) within 3 months

~after the completion of the field survey.

Comments on Draft Final Report

Comments on Draft Final Report will be submitted by the Government
of Hauritius and the ABB/F within 1 mqnth after receipt of Draft
Final Repoirt. )

Final Report

The JICA will submit to the Government of Mauritius 40 copies and
the ADB/F 5 copies of Fipal Report {in ;hglish)_#;thin 2 months
after receipt of the comments on Draft Final Report,
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In éonncction with the execution of the above study, the JICA will

conduct the on-~the-job training for the counterpart staff during the

V. UNDERTAKING OF THY GOVERNMENT QF JAPAR
period of the study.
VI. UNDERTAKIRG OF THE SOVERUMENT OF MAURITIUS

For the pﬁrpose of facilitating the efficient and rapid execution

of the works in Mauritius, the following conveniences, fac¢ilities and

services shall be provided by the Government of Mauritius.

(1)

(1I1)

{rr:)

(1v)

(V)

(vi)

(viI)

(VIII)

To exeapt the Japanese Team custom duties on any equipnents and-
materials required in connection with the execution of the work.
And also exeampt all menbers of the Japanese Teanm fron all incoxe

takes within Mauritius,

To assign counterpart economists and engineers to the Team during
the work,

To provide the Team with svitable furnished office accommodation

near the site,

To provide the Team with availabtle data and information required
for the study and admit to take these out of the country.

To provide thé Team with the vehlicles with drivers.

To provide the Team with labourers needed for the work,

To admiF the Team the priority medical services.

To provide the Team with the equipntents for the survey and the

s0il iﬁvestigation and to admit to use the materials laboratory
with technicians,
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