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Appendix 16 .1 Construction Cost of Package 1: Ohio Road

Description Unit  Quansity Unii Rate (Tsh.) ' Atmount
C Forcign Local Foreign Local  Tol
_ Pottion Portion Postion Portion (Tih.)
1. Esrthwork . _
Clesring s stripping (=70cm mz o 1290 0 0 ) 0
Removal of cxising pavement material (t=70cm) m o 550 © 0 "o o 0
Excavation {zaiunon) ' m3 1500 | 4260 20 14,910,000 770,000 15,680,000
Ermbankment (common) m3 0 5,680 300 0 0 0
Sodding ) m2 0 1,850 210 0 [} 0
2. Strucutral work o o 0
" .7 Concrete biock wall, concrete class C, 180kg m2 0 3,460 © 3460 o 0 0
Box culvert, concrete cluzs B3, 240kg m3 0 262970 87,660 [ ] o
Reinforced retaining walls, class A, 240kg - m3 ¢ 244,190 " 81400 o 0 o
Gravity wall, concretc class © 3 o 79,690 79,690 0 0 o
RC hollow slab, consrete class -A _ m2 0 469,200 156,600 0 0 o
Pier and Abutment, concrete class-A m3 0 160,400 53470 o 0 o
Cast in place pile (D=1,000) ' T m 0 43,0 14410 0 0 0
- Improvement of foundation S md o 16,050 1,780 0 0 o
3. Drainage work _ ' 0 o - 0
Pipe culvert, D300 m o 30,250 30,250 0 ¢ 0
Pipe culveit, D600 (Type A) m 60 70,120 70,120 4,207,200 4,207,200 5,414,400
Pipt culvers, D600 (Type B) m 0 00 34,700 0 0 0
Pipe culvert, D100O . m 0. 112380 112,380 o 0 0
Leside ditch m 1,995 13,400 13,400 26,133,000 26,733,000 53,466,000
U-shaped drain ditch (0.3 x 0.3m) m ’ ] 31,230 25,550 4] ’ 0 1]
U-shaped drain ditch (0.4 x 0,5m) m o 37,520 . 30,60 ¢ o ¢
U-shaped drain ditch (1.0 x 1.0m) m o0 43800 - 35,840 o 0 o
Side drain with stone pitching m 0 10,260 8,350 o 0 o
Catch pit ' . 100 140,620 46,370 14,062,000 4,687,000 18,749,000
Machole _ no. 6 122,170 122,170 733,020 733,020 1466040
4. Pavernent work ~ . .0 0 0
bproved mbgrade (1=1.0m) - T m3 0 13410 1490 0 0 0
Subbase course, CBR 30% ) 2550 22400 2490 57,120,000 £.349.500 63,468,500
© Base course, selected matérials, CBR 80 C 3 0 18,780 18,780 ¢ ‘ 0 0
Base course, cement siabilized, UCS 30kg/m2 m3 1,020 22510 2,500 2960200 2550000 25,510,200
Asphalt concrite Type 1 (BC t=Sem, SC t=Scm) m2 10,200 12,350 1370 125,570,000 13,874,000 139,944,000
Asphutt concrets Type 2 (BC t=i0cm, SC t=5cm) m2 o 18,400 2,040 0 0 a
Sidewalk, bass courscit=10cm), asphait surface(t=dem) m2 4490 - 8150 1,440 36,593,500 - 465,600 43,059,100
Keth stone ' R " m Caa00 7250 3,900 15,225,000 8,190,000 3415000
0‘-’““’ {t=100mm} . m2 9,450 o 13,670 1,520 129,181,500 14,364,000 - 143,545,500
5. Miscellancous work : _ o ) 0
Road lighting’ no. 16 2692760 299,200 43,084,160 4,787,200 47871360
Traffic signals no. 3 2923680 324,850 £771,040 974,550 9,745,550
Lanc marking 15¢m m 4900 390 0 1,911,000 196,000 2,107,000
ln:f_om\m'm s no. 16 38,320 25,540 613,120 408,640 1,021,760
" Shelters o bus stops no. 0 . 1523800 169,310 o 0 o
Bus station (Typs A} o 0 UTH5000 45357000 ¢ 0 0
Bus station (Type B) ro. 0 MTTION 6038000 o 0 0
6. Other works 0 0 0
Conatrustion approach rosd with gravel m2 210 - 12280 3070 2578800 644,700 3,223,500
Covnsiruction s Remwoval of temporary road with gravel  m2 0 12,280 31070 1} i o}
Relocation of waker mains; D 150mm - D 300men m 1,125 22,580 1190 25,402,500 1,338,750 26,741,250
Relocation of electrio lies ' m 1375 6180 - Mo 84500 © 453750 8551250
Relocation of Iﬂqhu_'le Wt m 1,125 5,550 0 6,243,750 T 326,250 - 6,570,000
- Dispossh of sboundand ships in th harbot ton o 132,170 14,690 0 0o ©
- Enbankment of Existing Railway Line (TRC) Sum 9 177490000 19721000 0 0 0
' ] _Total : . ' 544,797,290 95,153,160 - 642,950,450
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Appendix 16.1.1 Construction Cost of Péckagé 1: Kivukoni Front

Description CUnit Quantity - Uni Wate (Tsh.) ' Amount
" . . .ch.-ign. Lmal. Forcign . Logal . Totad
Portlon ___Porlion Purtion . Portion (Tsh.)

1. Earthwork _ I o ' .
Cleating and stripping (t=T0cm) ' m2 0 1.290 70 6. o : o
Removal of existing pavement material (t=70cm) m3 . o 5500 .. 90 . o . 0. ... o
Excavetion (common) - m3 CeWw L 4260 20 3961800 - 204600 . 4,166,400
Embankment (commoti) S m3 L. 23000 5680 . 300 130,640,000 6,900,000 137,540.000
Sodding . m L 0 1,350 : 210 V] 0 o

2. Strucutra) work | ] 0 . ] S0
Concrete block wall, concrele class C, 180kg m2 4,500 . 3.460 31460 15,570,000 . ) li.S?ﬁ.OOD . _3!_,140'.000
Box culven, concrete class B, 240kg o m3 0 262.970 87,660 1] 0 [}
Reinforced retaining walls, concretc class A, 240kg Cmd 0 44090 . 81400 0 0 0
Gravity wall, concreté class C m3 0 79690 79650 0 0 0
RC hollow slab, conssete class -A ) Lo.oml 0 469,800 156,600 0 0 Q
Picr and Abutment, concrete class-A . : m3 0 160,400 . 53470 0 0 0
Cast in place pile (D=1,000) m 0 43240 14410 0 0 o
Imptovement of foundation ~ . m3 0. 16,050 1,780 ¢ o 0

3. Dminage work ¢ 4] 0
Pipe culvert, D300 m : 0 30,250 30,250 L ; .0 R i
Pipe culvert, D600 (Type A)- Ext. of sidewalk 8 x 20m m 160 70,120 70,120 11,219,200 11,219,200 2AIBAN0
Pipe culvert, D600 (Type B) m 1] 34,700 34,700 ’ ) 0 T o, 0
Pipe culvert, P1000 m 120 . 112,380 112,380 13,485,600 13,485,600 26,971,200

._ L-side ditch m 70 13400 13,400 10,318,000 10,358,000 26.636,9&)
1i.shaped drain ditch (0.3 x 0.3m}-Ext. of sidewalk m £40 31,230 25,550 26,233,200 . . 21,462,000 47,695,200
U-shaped drain ditch (0.4 x 8.5m) ' m 37,520 30,600 T o S 0
U-shaped drain ditch (1.0 x 1.0m) m 43500 35840 v .. .0 .0
$ide drain with stone pitching m o lo260 830 o R e
Catch pit (39 + ExL. of sidewalk 8 = 47) LMo .. 47 . 140620 46,870 6,605,140 22028%0 . 8812030
Manhole e 4 122,170 12170 488,680 488680 977,360

4. Pavemcnt work 0 i [ L0
Emproved subgrade {1:=1.0m) . m} LU 13410 . 1490 LU e . 0
Subbase cousse, CBR 30% : . m3 337 22,400 2,490 7,548,800 . 339..13_0 . 8387930
Base course, selecled materials, CAR BO . m3 0 . 18,780 18,780 0 , [¢] . . 0
Base course, cement stabilized, UCS 30kg/m2 ml ) 135 22510 2,500 3,038,850 337,500 . .3,376,350

_ Asphalt concrete Type 1 (BC t=5cm, SC t=5cm) : m2 1.346 . 12350 1370 16.623,Im . 1,844,020 ... 13467120
Asphalt concrete Type 2 (BCt=10cm, SC t=5cm} om2 . 0 18,400 2040 i o o . 0
$idewalk, base course{t=10cm), asphalt surface({i=3cm) m2 4,160 8,150 1440 ) " 33,904,000 3,990,400, 39,894,400
Sidewalk, Extension up to the fish market (8 m x 840m) m2 6,720 ) 8,150 I.;MD ] 54,768,000 | 9,676,800 - 64,444 800
Kerb stone (900 m + Ext. of sidewalk 840m=1740m) = m 1740 . 7250 3.900 11;6.15.000 6,786,000 . 19,401,000 -
Gverlay (1=100mm) m 1664 13,670 1,520 50,086,880 5,569,280 .. 55656,160

5. Miscellaneous work ) : [ [ [}

. Roud lighting no. 15 2,692,760 299,200 43,084,160 . 4,787,200 - 4T 871,360
Traffic signals ) no. 3 . 2,923,680 T 324,850 8,771,040 974,550 . 9,745,590
Lane marking 15em - m . 2,100 390 40 819,000 84,000 L 503,000
Information signs 1o 6 38,320 25,540 613,120 408,640, 1021760
Shelters at bus stops it [i] - 1,523,800 169,310 0o - 0 . . ]
Bus station (Type A) ao. 0 TI7,145000 45,357,000 0 0 0
Bus station (Type B) ne. - 2 14,777,000 6,038,000 29,554,000 12,076,000 . 41,630,000

6. Other works ) ] . . ’ L - L0 : ¢
Construclion approach road with gravel m2 1] . . 12,280 3070 . _0_. L L L . H

. Construction and Removal of temporary road with gravel -~ m2 0 . 12280 - 3070 . 0. . .0 B 0
Relocation of water mains; D 150mm - I 300mm m 300 22580 - . L19%0 5,774,000 L 357,000 - 7131000
Relocation of electric lines m 0 6,180 106 o 0 o
Relocation of ielephons Lines . .m : 25 5,550 -+ B 138,750, .. - 7250 . . 146,000
Disposal of aboundand ships in the harbor T 500 13270 690 | 66085000 . | T345000 . 73430000
Embankment of Existing Railway Line (TRC) - Sum ' ' _ 0 '_ 177,490,000 19,721,060 0 _ 0. %

) Towd . ] _ $52,949,320 IBINTH0 E918BI060
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Appendix 16 .1 Construction Cost of Package 1: Sokoise Drive

Description C Unit- Quantity Unit Rate (Tsh) Amounit
Foreign Local Foreign Locat Toul
Portion Portion Portion Pogtion (Tsh.)
- 1. Earthwork :
Clearing and stripping (t=70cm) m2 0 1290 70 0 0. 0
Removal of existing pavement material (t=70cm) m3 0 5,500 290 Ly 9 L]
Excavation {commeon) T 3 1,386 4260 20 5,904,360 304,920 6209280
Embankment (comman) m3 6250 5,680 300 35,500,000 1,875,000 37,375,000
Sodding m2 1] I,S.SG 210 0 D] : I+
2. Stiucutral work o 0 "0
C block wall, clasz C, 180kg Cme 0 3460 3460 0 ¢ 0
. Box culvert, concrete ciass B, 240kg - m 0 262570 87,660 0 - 0
Reinforved retaming walls, clase A, 240kg ©m3 597 244,190 81,400 145,781,430 48,595 300 - 194,377,230
Gravity wall, concrete clais © m3 410 79,690 79690 32,672,900 32,672,900 - 5,345,800
RC hollow slab, consreto class -A m -y 469 800 156,600 0 S0 0
Picr and Abitmicot, conerete clas-A Com3 o 160,400 53470 0 0 0
Caat in place pile (D=1,000) m C 0 43,240 14410 0 0 0
lmpmvmn_lt of foundation m3 i+ 16,050 - 1,780 0 .0 0
3. Drainage work ' 0 0 o
Pipe culvert, D300 m .0 30250 30,250 0 0 o
Pipe culvert, D600 (Type A) m. &0 70,120 70,120 4,207,200 4,207,200 8414,400
Pipe culvert, D600 (Type B m [ 34,700 34,700 o 0 ¢
- Pipe culvert, D1000 m 0 112380 112,380 _ ¢ 0 _ 0
Leside ditch m 1,070 13,400 13,400 | 14,335,000 14,138,000 28,676,000
U-shaped drain ditch (0.3 x 0.3m) m 0 230 25,550 0 0 0
Y-ghaped drain ditch (0.4 x 0.5m) m .0 37,520 30,690 [ 0 1}
U-shaped drain ditch (1.0 x 1.0m) m 0 43,800 .35 340 0 - o 0
Side drain with sions pitching m 0 10,260 8390 0 o 0
Catch pit : no. 54 140,620 46870 7,593,480 2,530,980 10,124,460
Manhole no. LY 122,170 122,170 733,020 733,020 1,466,040
4. Pavement work 0 0 0
Improved subgrade {(1=1.0m) m3 0 13,410 14%0 0 0 0
Subbase course, CBR 30% w3 T 22,400 2490 17,337,600 1527,260. 19,264,860
Basc course, sclectod maicrials, CBR 80 m3 0 18,780 18,780 0 0 ¢
Base course, cement stabilized, UCS 30kg/m2 m3 553 22,810 2,500 12,448,030 1,382,500 13,830,530
Asphalt conerete Type | (BC t=Sem, 5C t=Scm) m2 0 12,350 1370 0 0 0
Asphait concrete Type 2 (BC t=10¢m, SC t=5cm) m2 2,210 18,400 2,540 40,664,000 - 4,508,400 45,172,400
Sidewalk, base course(t=10cm), asphalt surface(t=3cm)} . m2 2,360 8,150 1,440 19,234,000 - 3,398,400 22,632,400
Kerb stone m 1,180 7,250 3,900 8,555,000 4,602,000 13,157,000
. ‘Ovoriay (1=100mm) m2 4860 13,670 1520 66,436,200 1,387,200 73,823 400
_ 5. Miscellaneous work _ 0 0 0
- Road lighting no. 28 2,682,760 299,200 75,397,280 8,377,600 83,774,880
Traffic sighale no. 12 2,923,680 324,850 35,084,160 1,598,200 38,982,360
Lane marking 15cm m 2,750 " 30 0 1,072,500 110,000 1,182,500
information signs no. 28 28,320 25,540 1,072,960 715,120 1,788,080
Shelcts ot bus stops no. o 1,523,800 169,310 0 0 o
Bus station (Type A) ho, 0 117._145.011) 45,357,000 113 0 9
Bus staticn {Type B) - 0 14,777,000 6,038,000 ¢ 0 ¢
6. Other works ¢ 0 . 0
. Conetruction spproach road with gravel m2 110 12280 3070 1,350,800 337,700 1,688,500
Conastruction and Removal of temporary rosd with gravel  m2 ] 12,280 3079 0 0 1]
Relocation of water mains; D §50mm - D 300mm m’ 590 22,580 1,190 13,322,200 02,100 © 14,024,300
Relocation of chectric lines m 550 6,180 330 3,646,200 194,700 3,840,500
Relocation of telephane Lines m %0 5,550 290 4,939,500 258,100 5,197,600
Disposal of aboundand ships in the harbor ton 0 ;132,170 14,690 0 0 [\
Embankment of Existing Raitway Line (TRC) -Sum 0 177490000 9721000 0 0 ¢
T T Total ' 541,200,820 143,057,100 90,347,920
Al6—
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Appeadix 16.1  Construction Cost of Package 1: Gérezani Road

Description Uit Quantity Uit Rate (Tsh.) . Amount
Foreign - Local ) Forcign Local Total
. Poxtion Portion__ Portion __Pottion (Tsh)

i. Eanthwork ) B . e .
Cleating #d siripping (=70cm) m2 o % SR " o L |
Removal of existing pavoment material (t=70cm} m3 0 5,500 oW - 6 - 0 .0
Excayation (common) m3 4,500 4260 220 19,170,000 990,000 20,160,000

. Embankment (camman) m3 3900 - - 5680 300 22,152,000 1,170,000 - 23,322,000
Sodding m2 0 1850 210 o o 0

2. Strucatral wotk o 0 0
Concrete block wall, conorete class C, 180kg m2 3460 3460 0 - 0 0
Box culvert, concrete class B, 240kg ml .0 262,970 87,660 o - .0 . Q
Reinforced retsining walls, concrete class A, 240kg ™3 . 430 244,190 BIA00 - 105001700 . - 3S00R000 - 146,003,700
Gravity wall, concrele class C .m3 1) . 79,650 . 19,690 0 0 (1]
RC hollow slab, constets class -A m2 ¢ 469,300 156,600 0 0 0
Pier and Abutiment, concrete class-A m3 .0 160,400 53470 - o 0 0
Castin place pile (D=1,000) m o 43,240 - 14410 0 0 )
Improverneat of foundation 3 ) 16050 1,780 0 o 0

3. Drainage work o ) o

" Pipe culven, D300 m 0 3025 30250 o 0 0

* Pipe culvert, D600 (Type A) m 0 70,120 70,120 o 0 0
Fipe culvert, D600 (Type B) m o M0 470 o ) 0
Pipe culvert, D1000 - .0 112380 - 112380 0 0 ‘ 0

- Leside ditch m 2770 - 13400 13,400 37,118,000 37118000 - 74236000
U-shaped drain ditch (0.3 x 0.3m) m 0 31,230 25,550 0 0 0
U-shaped drain ditch (0.4 x 0.5m) m 0 7,520 30,690 0 0. 0
U-shaped drais diteh (1.0 x 1.0m) m o 43,800 35,840 0 0 0
Side drain with stone pitching m ¢ 10260 - 8,3%0 0 0 ]
Catch pit no. L3¢ 140620 45570 19,546,180 6,514,930 26,061,110
Mahole *mo. Ce o mm i o 0o . 0

4. Pavement work - ) _ ' 0 o .- . 0
Imgroved subgrade (t=1.0m) m3 0 13410 LA 0 R B 0
Subbase course, CBR 30% m3 1,683 22,400 2490 37699200 4190610 - 41889.870
Basc course, ssiectod materials, CBR 80 m3 0 18,780 8780 o e ER
Bass course, cement stabilized, UCS 30kg/m2 ‘ml 1,122 22510 . 2,500 25256220 - - - 2,805,000 - 2@061.‘220
Asphalt concrels Typo 1 (BC t=Sem, SC t=5¢m) m2 5610 12350 1,370 69283500 . TEES700 76865200
Asphalt conerete Type 2 (BC t=10cm, $C t=5em) m 4] 18,400 T 2,040 . : S 0 AP | I . . Q
Sidewalk, base course(t=10cm), asphalt surface(t=3cm)  m2 7,100 RIS L0 . SHBES000 - 10224000 . 68,085,000
Kebstone . . . m 2860 720 3900 20,590,000 11,076,000 31,666,000
Ovwerfay (1=100mm) - L © m2 12,780 13,670 1520 174702600 - 19425600 194,128,200

S. Miscellaneous work ' : o e o

. Road lighting no. 12 260760 299200 IZAII20 3590400 15,903,520
Traffic signals no. 3 2923680 . 324850 871,040 TS0 L 94550
Lane marking 15cm m 6,630 Sa90 C 40 2,585700 265200 ., - 2,850,900
Information signs no Y 38320 - 25540 453,840 © L I06480 . - - 766320
Shelters at bus stops no. 2 1,523,500 19310 304600 3860 3,386,220
Bus station (Type A) no. 0 117,145,000 45357000 0 TR .
Bus station {Type B) o, 0 14,777,000 6,038,000 S e "o : 0

6. Other works o o oo o@
Construction approach road with gravel m2 360 12,280 3,070 6,876,800 - 1,719,200 Lo 8,596,000
Construction snd Removal of temporary rosd with gravel  m2 0 - 12,280 070 - 0 - i > o0
Relocation of water mains; D 150mm - D 300mm - m 600 22,580 1,190 D 13548000 CTLAOD: T ¢ 14,262,000
Relocation of electric lines m 1,420 e 6,180 ) . 330 £,775,600 . 468,600 - - © 9,244,200
Relocation of tekephone lines m 1,700 . 5550 200 9,435,000 * 493,000 9,928,000
Dispasal of aboundand ships in the harbor ton ST 0 13 14,650 S S e
Limbankment of Existing Railway Line (TRC) . Sum . L0 177490000 19921000 N SRR SRR

: : Total _ S0 " 145,071,950 819269050
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Appendix 16,1 Consiruction Cost of Package 1 :Bandari Road

Description © Und Quantity Unit Rate (Fsh) Amoun:
: Foreign Local Foreign Local Toial
Portion Portion Poction Portion (Tsh)
1. Earthwork . .
Clearing ad stripping (t=70cm) m2 0 L 0 0 0 0
R ) of exigting pa material (i=T0cm} n 0 . 5500 250 0 0 0
Excavation {common) m3 7,900 4,260 220 33,654,000 1,738,000 35,382,000
Embankment {common) m3 13300 . 5,680 300 189,144,000 9,990,000 199,134,000
Sodding . m2 6,505 1,850 210 12,034,250 1.366,050 13,400,300
2. Strucutral work ' : N - o 0 )
Conerete block walt, cancrete class C, 180k m ) 3460 3460 ) 0 0
Box culvert, concreté class B, 240Kg ma 300 262970 51,650 78,891,000 26,298,000 105,189,000
Reinforoed retaining walls, concrete class A, 240kg m3 [} 244,190 £1,400 0 )] [1}
Gravity wall, canctite class C ' i 6 79880 79,600 o o . o
RC holiow slab, consrete class ;A m2 123 522,150 - 174,050 177,514,450 125,838,150 502,352,600
Pier and Abutment, concrotc class-A m3 2,564 - 160,400 53470 411,265,600 137,097,080 548,362,690
Stecl Plate Girder ton 0 69260 364400 o 0 0
Cast in place pile (D=1,000 mm) m 1,140 43,240 14410 45,293,600 16,427,400 65,721,000
Improvement of foundation ' 3 0 16,050 1780 0 0 0
3. Drainage work : o R 0 0 0
Pipe culvert, D300 m 16 P56 30250 3,509,000 3,509,000 7,018,000
Pipe culvert, D600 (Type A) m o 70,120 70,120 ¢ ¢ 0
Pipe culvert, D600 (Type B) m 0 - 34700 34,700 o o 0
Pipe culvert, D100 m 0 112,380 112,380 0 0 4]
L-side dit.ch . m . 2,370 13,400 13,400 31,758,000 31,758,000 63,516,000
U-shaped drain ditch (0.3 x 0.3m) m 380 31,230 25,550 11,867,400 9,709,000 21,576,400
U-shaped drain ditch (0.4x 0.5m) - m 1,740 37,520 30,690 65,284,800 53,400,600 113,685,400
U-shaped drain ditch (1.0 x 1.0m) m 0 43500 35,840 0 0 0
Side drain with stone pitching m 0 10,260 . 83%0 0 0 0
Catch pit no. 208 140,620 46,870 29,248,960 9,748,960 38,997,920
Manholé ho. 4 122090 . 122470 483,630 488,680 977,360
4. Pavement work . : : . ] 9 -0
Improved subgrade (t=1.0m} m3 0 13410 1450 0 ¢ o
Subbase course, CBR 0% m3 5,023 22400 2490 112,515,200 12,507,270 125,022,470
Bass coursc, schocied matorials, CBR 80 m? o 18,780 18,180 o o o
Base course, cement stabilized, UCS 30kg/m2 m3 1,588 22510 2,500 80,765,880 §,970,000 89,735 880
Asphall concrete Type 1 (BC t=5cm, S t=Scm) m2 0 12,350 1370 o0 0 0
Asphalt concrete Type 2 {BC t=10cm, SC t=5cm) m2 14,350 " 18,400 2,040 264,040,000 29,274,000 293,314,000
Sidewalk, base course(t=16cm), asphalt surface(t=3cm) m2 10!750 E,150 14540 £7,612,500 15,480,000 103,092,500
Kerb stone m 4200 7,250 3900 - 30,450,000 16,380,000 46,830,000
Overlay (:=100mm) m2 15,050 13,670 1520 205,733,500 22,876,000 228,609,500
S, Misceliancous work : : ' S ' "0 0 0
Road Iigh.i.ng no, . 44 ‘2.692.?60 299,200 118,481 440 13,164,800 131,646,240
“Traffic signals ne. 3. 29236%0 - 324,850 8,771,040 974,550 9,745,590
Lanc marking 15c¢m m 10,030 30 40 3,911,700 401,200 4,312,900
Information sigas no. 3 38,320 25,540 114,960 76620 191,580
Shehers & bus stops no. 2 1,523,800 169,310 3,047,600 338,620 3,386,220
Bus station (Type A) o, 0 117,145000 45,357,000 o 0 0
- Bussation (Type B} _ ne. _ 0 14777000 6038000 0 0 0
6. Other works S S ' ) ° 0 0
Construction approach road with gravel .+ 2 860° 12,280 " 3,070 10,560,800 2,640,200 13,201,000
Consiruiction sad Removal of temporary rosd with gravel © m2 o0 12280 3,070 o0 0 0
Relocation of walor mains; D 150mm - > 300mm mo L 1200 22580 1,190 27,006,000 1,428,000 28,524,000
Relocxtion of electric linct. o m 1,380 6,180 330 8,528,400 455,400 8,983,800
Relecation of telephone tines sl m. 1300 - 5550 9 7,245,000 277,000 7,592,000
Disposal of sboundand ships in the hatbort ' o o 13170 14600 - o 0 o
Embankment of Existing Railway Line (TRC) ‘Sum . 0 177490000 19721000 0 0 o

Total 2,262,797,760 552,712,580 2,815,510,340
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Appendix 16.1 . Construction Cost of Package 2: New Kigogo Road

Description : Unit | Quaniity Unit Rats (Téh) ~ Amount
Forcign Local Foreign Local Total
Portion Postion Portion Portion (Tah}

1. Eanhwork
Clearing and stripping {t=T0cm): _ m 30,000 © 1280 70 38,700,000 2,100,000 40,500,000
. Removal of cxisting pavement material (b=70v) m3 1,250 5,500 290 6,873,000 362,500 7,237,500
" Etcavation (common) - m3 21,270 4,260 220 90,610,200 4,679,400 95,289,600
Embankment {common) m3 27,000 5,680 300 153,360,000 8000000 . 161,460,000
- Sodding m2 1,100 1850 210 2,005,000 231,000 2,266,000
2. Strucutral work - ¢ 0 o
. Comerete block wall, concrets clacs C, 190Kk m2 . 15,340 3460 3,460 53,076,400 53,076,400 - 106,152,800
 Box culvert, concrets class B, 240kg m2 1,526 262,970 £7,660 MW0L252,220 . 132,769,160 535,061,380
Reinforoed retsining walls, : class A, 240Kz m3 0 244,190 31400 R 0 °
Gravity wall, concrete class m 0 79,600 79,690 0. 0 0
RC hollow slab, consrete class -A m2 M) 469,800 156,600 )] 0 0
Picr and Abutment, concrete class-A m3 0 160,400 . 53470 0 0 0
Cast in place pile (D=1,000) m 0 43280 14410 0 0 [
. Improvement of foundation m3 0 16,050 1730 0 ) 0
3. Drainage work 0 o ¢
Pipe culveri, D300 m 190 30,250 - 30,250 5,747,500 5,747,500 11,495,000
Pipe culvert, D60D (Type A} m ¢ 70,120 70,120 o o e
Pipe culvert, D600 (Type B) m 200 34,700 24,700 6,940,000 6,940,000 13,880,000
Pipe culvert, D1000 m 200 112,380 112,380 22,476,000 22476000 44,952,000
L-side ditch m 0 13,400 13,400 0 0 0
Ushaped drain ditch (0.3 x 0.3m) m .0 31,230 25550 0 ) 0
U-shaped drain ditch (0.4 x 0.5m) m - 5,460 37,520 30,650 204859200 - 167.567.400 372,426,600
U haped drain ditch (1.0 x 1.0m) m 400 43800 5,840 17,520,000 14,336,000 31,856,000
Side drain with stone pitching m 1,200 10,260 _£390 12,312,000 10,068,000 22,380,000
Cachpit no. 274 140,620 46,870 38,529,880 12,542,380 51,372,260
Manhoie - no 14 122,170 122,170 1,710,380 1,710,380 3,420,760
4, Pavement work 0 [} L]
Improved sibgrade (t=1.0m) ms . 4,140 13410 1,490 55,517,400 6,168,600 61,686,000
Subbasé coutse, CBR 30% _ m3 12,040 22,400 2,490 269,696,000 29,979,600 299,675,600
Base course, selected materials, CBR 30 md 0 18,780 18,780 0 0. 0
Base course, cement stabilized, UCS 30kghm2 m3 10,350 22,510 2,500 212,978,500 25,875,000 258,853,500
Asphalf concrete Type 1 (BC t=5cm, SC t=Sem) m2 41,400 12330 1370 511,290,000 56,718,000 568,008,000
Asphalt concrete Type 2 (BC t=10cm, SC t=5cm) m2 0 18,400 2040 -0 0 0
Sidewalk, base course(t=10cm), asphalt surface(t=3cm)  m2 27,600 8,150 1,440 224,540,000 39,744,000 264,684,000
Keth stone . o " m 5,520 7,250 3,500 40,020,000 21,528,000 61,548,000
. Overlay (1=100mm) m2 ¢ 13,670 1,520 o 0 o
5. Miscellancous work o 0 0
Roud lighting . . no. 56 2,692,760 299,200 150,794,560 16,755,200 167,545,760
Traffic signals . - - - " no. 4 2923680 324,850 11,694,720 1,299,400 12,994,120
Lane marking 15cim: ' _ 12880 390 0 5,023,200 515,200 5,538,400
Information signs _ no. 4 38,320 25,540 153,280 102,160 255440
Shellets o bus dops : 0. 4 1,523,800 169,310 6,095,200 677,240 6,772,440
Bus station (Type A) ' no. O 117045000 45357000 0 o o
Bus station (Type B} ro. 2 WTITI00 6038000 29,554,000 12,076,000 41,630,000
6. Other work _ ‘ ¢ 0 0
Construction approach road with gravel m2 1,730 12,280 3,070 21,244,400 5,311,100 26,555,500
Construction and Removal of temporary rosd with gravel  m2 9,660 12,280 300 118,624,800 29,656,200 148,281,000
Relocation of waier maing; D 150mm - D 300me m 2,760 22580 1,190 62,320,800 3,284,400 65,605,200
Refocation of clectric linea m 1,550 6180 330 9,579,000 511,500 10,080,500
Relocation of telephone lines m 1,000 5,550 290 5,550,000 290,000 5,840,000
Dispusal of sbxundand ships i the harbor o 0 132,170 14,690 0 0 0
_.___Embankment of Existing Raitway 1ine (TRC) - Sum 0 177,490,000 19,721,000 g 1 0
' - -  Towl 2,811,119,640 69449720 3,505,617,360
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Appendix 16.1  Construction Cost of Pack;nge 2: Morocco Road

Quantity

o

L

Description Uinig Unit Rote (Tsh) Atnount
Foreign Local Forelgn Local Total
Portion Portion Podtion Fortion _(Teh)

1. Earthwork : R
Cleazing wnd stripping (t=70cm) m2 36,000 1260 0 46.440,000 2,520,000 48,960,000
Removal of existing pq.vctnenl materiat {t=70cm) m3 2,400 5,500 290 13,200,000 696,000 13,896,000
Excavation {common) - m3 29,260 4,260 20 124,647,600 6437200 . 131,084 800
Embankment (comion) m3 . 28,000 5.680 300 164,720,000 8,700,000 173,420,000
Sodding m2 740 L850 210 1,365,000 155,400 1,524,400

2. Strucutral work o ' 0 0
Comrels block wall, conerete class C, 180kg m2 8,100 3,460 3,460 280260007 - 28,026,000 56,052,000
Box culvert, concrete class B, 240kg m ] “262,970 ~ 87,660 121,755,110 " 40,586,580 -162,341,6%0
Reinforeed retaining walls, concrete class A, 240kg m3 0 244,150 81400 ) 0 ’ 0 0
Gravity wall. concrete class C m3 0 79,690 i 79.&90 [ 0 o
RC hollow slab, consrete class -A m2 0 464,800 156,600 o Q 0
Picr and Abutment, concrete class-A m3 0 160,400 53,470 [ ] L}
Cast in place pile (D=1,000) ’ m 0 " 43240 14,410 [¢] L] L]
Improvement of foundation m3 1460 16,050 1,780 23,433,000 2,598,800 - 26,031,800

3. Drainage work - ) 0 [} ’ 0
Pipt culvert, D300 “m #0250 30250 8742250 8,742,250 17.484,500
Pipe culvert, D600 (Type A) m 0 70.120 70,120 0 L e

‘Pige culvert, DE0O (Type B) “m 1,550 34,700 34,700 53,785,000 53,785,000 107,570,000
Pipe culvert, DIODO m 150 112380 112,380 16,857,000 16,857,000 33,714,000
L-side ditch “m o 13,400 13,400 0 -0 0
U-shaped drain ditch (0.3 x 0.3m) m 31,230 : 25,550 0 0 0
U-shaped drain ditch (0.4 x 0.5m) “m 7.090 37,520 30,690 266,016,800 © 217,592,100 483,608,900
U-shaped drain ditch (1.0 x 1.0m) m 200 43,500 35 340 8,760,000 7,168,000 - ls',m.doo
Side drain with sione pitching m ‘880 " 10,260 8390 9028800 7383200 16,412,000
Caich pit o 55 . 140,620 46,870 49,920,100 16,638,850 66,558,950
Munholke no. T4 112,170 122,170 1,710,380 1,710,380 © 3,420,760

4, Pavement work ] 0 ¢ Lo

" improved subgrade (i=1.0m) m3 4810 13410 1.45%0 64,502,100 7,166,900 . 71,669,000
Subbasc course, CBR 30% m3 16,835 22400 2,40 377,104,000 41,919,150 419,023,150
Base course, sclected materials, CBR 80 m3 0 8,780 18,780 - 0 ; [ 0
Buase course, cement stabilized, UCS 30kg/m? m3 12,025 22,510 * 2,500 270,682,750 © 30,062,500 300,745,250
Asphalt eoncrete Type | (BC t=Scm, 5C t=5¢m) w2 0 12,350 1370 0 S g -0
Asphalt concrete 'l'ype 2 (BC1=10cm, SCt=5em) m2 © 48,100 18,400 2,048 885,040,000 ' 98,124,000 983,164,000
Sidewalk, base course{t=10cm), ssphalt sutface(t=3cm} m2 35,300 8,150 1,440 291,770,000 51,552,000 - - 343,322,000
Kerb stone m 1,160 1250 3,900 51,910,000 27,924,000 79434000
Overlay (1=100mm) m2 5,600 13,670 1,520 76,552,000 £,512,000 . 85,064,000

5. Miscellancous work 0 0 0
Road lighting - no. 7 2,692,760 259,200 193,878,720 21,542,400 215,421,120
Traffic sighals no. 14 2,923,680 324,850 40,931,520 4,347,900 (45479420
L#hc matking Licm m 16,710 ] 40 6,516,900 668,400 7,185,300
Information signs no. 14 38,320 25,540 536,480 357,560 '£94,040
Shelters at bus stops “no. 3 1,523,800 169,310 12,190,400 1,354,480 " 13.544.880
Bus station (Type A) no. 1 117,145000 45,357,000 117,145,000 45,357,000 162,502,000
Bus stution {Type B) no. 3 14,777,000 6033000 . 44,331,000 © 18,1400 62,445,000

6. Other wark ' - 0 0 0
Constrnxction approach road with gravel m2 2,260 12,280 3070 27,152,800 | 6,938,200 - 3691000
Construction and Removal of temporary road with gravel  m2 12,530 12,280 3070 . 153,363,400 _38..4'6_'1'."1) 192,335,500
Relocation of water maing; D 150min - D 300men m 3,580 22,580 1,150 #0,836.400 4260200 - 85,096,600
Relocation of electric ks m 5,030 6,180 330 31,085,400 © 1659900 32,745,300
Reliocation of tekphone lines m 2,200 5,550 290 12,210,000 638,000 12,848,000
Disposal of abowndand ships in the harbor ton C 0 132,170 14,680 0 [ :
Esmbankment of Existing Railway Lisw (TRC) Sun 0177490000 19,721,000 0 0 9

: ) Total T 3671254910 . . 823,762,450 4,506,017.360
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Appendix 161 Construction Cost of Package 2; Missing Link

Description ) Unit Quantity Unit Rate (Tsh) Amount
' Fortign © Local Foreign Local Total
; Postion Portion Portion Portion (Tsh)
1. Earthwork _ .
Clearing and stripping {t=T0cm) m2 0 1,290 7 o ) o
Removal of cxisting peverment material (t=70cm) m3 o 5,500 290 o0 0 e
Excavation (commion) m3 2,361 4260 220 16,057,860 515420 10,577,280
Embankemeat (common) m3 12230 5680 300 52,456,400 3,669,000 73,135,400
 ‘Sodding m2 3047 1850 210 5,636,950 639,870 6,276,820
2. Strucutral work : 0 0 - 0
b Block walk, ¢ chass C, 150kg m2 0 3460 3460 ) 0 K
" Box culveit. concrete class B, 240kg m3 0 262,970 87,660 0 0 0-
Reinforced retaining walls, concrete class A, 240kg m3 0 244,190 " 1,400 0 0 0
Gravity wall, concrete class C : m3 0 19.690 79,690 o 0 0
RC hollow slab, consrete class -A m2 0 49800 156,600 0 o 0
Pier and Abutment, concrete class-A m3 0 160400 - S3470 0 0 0
Cast in place pile (D=1,000) m o 3,240 14410 0 0 0
Improvement of foundation m3 0 16,050 1,780 0 ) K
3. Drainage work ] 0 0
. Pipe culvert, D300 m 47 0,250 - 30,250 1421750 1421750 2,843,500
Pipe culvert, DS00 (Type A) “m 0 70,120 70,120 "0 - o 0
Pipe culvert, D600 (Type B} m 0 34,700 34,700 0 0 0
Pipe culvert, D1600 m 0 112,380 112,380 0 0 o
L-side ditch m 0 13,400 13,400 0 0 0
U-shsaped deain ditch (6.3 x 0.3m) m 0 n.230 25,550 0 ) 0
. U-shaped drain ditch (0.4 x 0.5m) m 1450 37,520 30,690 54,404,000 4,500,500 98,904,500
Usshaped drais ditch (1.0 x 1.0m) - m 0 43,800 35,840 Y S )
Side drain with stonc pilching “m o 10,260 8,390 0 : 9 : 0
Catch pit ' na. 13 140,620 46,870 10,265,260 3421,510 13,686,770
" Manhole ) o, 14 122,170 122,170 1,710,380 l,?lb:so © 3420760
4. Pavemnent work Q 0 . ]
" Improved subgiade (1=1.0m) Cm W25 . 13410 1490 15086250 1676250 16,762,500
Subbase course, CBR 30% m3 1938 22,400 2490 88,211,200 9805620 98016820
Base course, sclected matetials, CBR 0 m3 0 18,780 18,780 o 0 o
Base course, cement stabilized, UCS 30kg/m2 - m3 2,813 st 2,500 63,320,630 7,032,500 70,353,130
Asphalt concrete Type 1 (BC txSom, SC t=Sem) m2 11,250 12,350 1370 138,927,500 15412,500 154,350,000
Asphait conceete Type 2 (BC t=10cm, 5C t=5cm) m2 0 18,400 '2,040 [ : S0 0
Sidewalk, base course(t=10cm), asphalt aurface(t=3cm} m2 o 3,750 © 8,150 1440 30,562,500 5,400,000 35,962,500
. Ketb stone ' ‘m 1,500 2250 . 3900 10875000 5850000 16,725,000
Dverlay (1=100mm) m2 0 13,670 1520 0 0 : 0
5. Miscellancous work _ ' 0 .0 T o
Road lighting ' " 16 2692760 299,200 43,084,160 4,787,200 47871360
Traffic signals no. 0 2,923,680 324,850 0 [ ]
_ Lane marking 15cm m 3,500 3%0 40 1,365,000 140,000 1,505,000
Information signs . 2 38320 25,540 76,640 51,080 121720
Shelers at bus stops - ne. 0 1523300 169310 0 )
Bus ﬂlnon('l‘ype A) no. 0 1 17,!45,903 45,357,000 [H] 0 ]
Bus station (Type B) no. 0 14,777,000 6,038,000 0 ] [}
6. Other work . ' : : ) 0 0
* Construction spprosch road with gravel m2 140 12,280 3070 1,719,200 A0 2,149,000
Construction snd Removal of temporary road with gravel  m2 0 12,280 3070 0 0 0
Relocation of waics mains; D 150 - D 300mm m 0 22,580 1,550 0 0 0
Relocation of ebectric linex m 0 6,180 230 0 0 0
. Relocation of wkphone lines: m 0 5,550 290 0 o o
Disposal of abotindand ships in the harbor - ton 0 132,170 14590 ] e )
C Embankment dm‘ r m-g Line (TRC)- 3 Su_g 1 177,490,000' 19,721,000 177,490,000 19,721,000 197,211_,0_02
o L Towl ' - 723,690,680 126,188,380 £49,579,060
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Appendix 16,1 Construction Cost of Package 2: Chang'ombe Road

_ Deacription Unit ~ Quantity _ Unit Rate (Tsh.) - Amouni
. Forcign Lecal Pofeign Local Total
Portion Portion Portion Poxtion (Tsh)
1. Farthwork ' .
Cloaring and stripping (=70cm) - m2 o 1290 . o - -6 . . 0
Removal of existing pavement material (t=70cm) . m3 1000 5,500 290 - 5,500,000 290,000 © 579,000
Fxeavasion (common) ' m3 WS040 220 91,590,000 4730000 96,320,000
Emibankment (commen) m3 2731 5680 0 . 43,546,160 321,100 46,267,260
. Sodding m2 o . 1350 210 0 0 0
2. Strucutral work : 0 o 6
Concrets block wall, concrets class C; 180kg m2 o 3460 . 3460 0. 0 0
Box culvert, concredc class B, 240kg m3 0 262570 £7,660 0 0 o
Reinforced retaining walls, concrete class A, 240kg m3 0 244,190 £1,400 0 0 0
Ciravity wall, concrete class C .m3 0 79,690 79,690 0 0 0
RC hollow slab, consrete clase -A m2 0 465800 156,600 0 0 0
Pier and Abutment, concrete class-A m3 0 160,400 $3470 0 0 0
Cast in place pile {D=1,000) m 0 43,240 . 14410 0 0 0
Improvement of foundation m3 0 16050 1780 0 0 0
3. Drainage work . ' R 0 0
Pipe culvert, D300 m 416 30250 30,250 12,584,000 12584000 25,168,000
Bipe culvert, D600 (Type A} m ¢ 70,120 70,120 o N |
Pipe culvert, D600 (Typs B) m 0 34700 34700 Y ) . 0
Pipe culvert, D1000 m 30 - - 12380 112,380 3371,400 337400 . 6,742,800
L-side ditch m 0 13400 13,400 0 _ 8 0
U-shaped drain ditch (0.3 x 0.3m) m 0 31,230 25,550 0 : 0 .o
U-shaped drain ditch (0.4 x 0.5m) -~ m 5,530 420 0,600 207,485,600 169,715,700 377,201,300
U-shaped drain ditch (1.0 x 1.0m) m o 43800 ELE TR 0. o )
Side drain with stone pitching . m o - 102 8390 e o = n
Catch pit no. a7 140,620 46870 38,951,740 12,982,990 51,914,740
Manhole ‘ no, 2 12207 © 122,170 CO284380 - 4340 - 488,680
4. Pavement work ’ [ - 0 "o
Tmproved subgrade (t=1.0m) m3 3,555 13410 1,450 41,672,550 | 5206950 . 52.969,500
Subbase course, CBR 30% m3 9,166 22,400 2490 205,316,400 22,823,340 228,141,740
Base course, selected materials, CER B0 m3 1] 18,780 18,780 : 1] .0 : . 0
Basc course, oemcnl_ stabilized, UCS 30kg/m2 m3 3,888 - 22,510 2,500 2(!)96‘8,“0 - 22,220,000 222,_283.330
Asphalt concrete Type 1 (BC t=Scm, SC t=fem) m2 33550 - 12350 1370 40042500 - 48,703,500 - 487,746,000
Asphalt conarete Type 2 {BC t=10cm, SC t=Sem) m2 o 18400 2,040 0 K 0o .0
Sidewalk, base course(t=10cm), asphalt surface(t=3cm) m2 13,950 8,150 . 1440 - 113,692,500 20,088,000 . - 133,780,500
. Kerb stone i m . 580 7250 3,900 40455000 21,762,000 62,217,000
Ovetlay (t=100mm) ‘m2 9450 13,670 _ 1520 129,181,500 14,364,000 -143,545 500
5, Misceliancous work ' 0 o g
Rowd lighting ' “no. 56 2692760 29200 - 150794560 16755200 - . 167542760
Traffic signals na. .8 2,923 680 T 324 850 26,313,120 (2923,650 . 29.236.77(_)
Lane marking 15¢m m 13,020 T .40 - 5077800 520,800 5598600
Information signs no. 9 38,320 -25,540 344,830 229860 74740
Shelters at bus stops no. 2 1,523,800 169,310 3,047,600 . 338620 . - 3,386,220
Bus station {Type A) ne. 0 117,145000 45357000 s U R 0
Bus station {Type B) no. 2 . AITINN - 6038000 29,554,000 12076000 ... 41,630,000
6. Other works ' 0 0 R I
Construction approach road with gravel m2 1,250 12,280 1,070 15,350,000 -, . 3,837.5(” -19,187,300
Construction and Removal of temporary rosd with gravel - m2 0. 12,280 . 3070 ; 0 R : (LI
Relocation of watet mains; D 150mm - I 300mm m 1.400 22,580 LIS 3LE12000 © .- 1666000 . . 33,278,000
Relocation of electric lines m 279 6180 - 330 17,242,200 90700 ¢ - 15,162,900
Relocation of telephone lines m 1300 5,550 290 7,215,000 31,000 - T.592,000
Diaposal of abourdand ships in the harbor fon o 132,170 14.690 R e R S
Embankment of Existing Raitway Line (TRC) - Sum 0. 177450000 19720000 SR SRR SO 9
' © o Towl ' L LBSSESSTI0 401142650 . 2266798380
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Appendix 16,1 - Construction Cost of Package 3: New Bagamoyo Road

Description Uit Quantiy Unit Rate (Crh.) Amount
Foreign Local ~ Forcign Local Towl
. Portion Postion Pertion Pogticn (Tsh)

1. Earthwork ) .
Clesring nd stripging (t=70cm) m2 107,500 . 1290 70 138,675,000 7,525,000 146,200,000
Removal of existing pavoment mateial {(=70cm) m3 348 . 5500 .0 19,156,500 1010070 20,166,570
. Excavation (common) m3 35,005 4,260 220 149,121,300 7,701,100 156,822,400
Embanksnent (comsmaon) m3 79,700 5,680 00 452,696,000 2310,000 - 476,606,000
Sodding m2 31,375 1850 20 53043750 6.588,750 64,632,500
.2, Strucutral work : .0 0o . 0
Conciete block wall, concrete clats. C, 180kg m2 o 3460 3460 e 0 . °
Box culvert, concrete class B, 240kg m3 00 262,910 E7,660 157,782,000 52596000 - 210,578,000
Reinforced rotaining walls, cancrete class A, 240kg m3 "0 244,190 - 81,400 0 0 T 0
Gravity wall, concrete class C Tm o 79.69% © 19680 0 0. o
RC hollow slab, consrete class -A m2 0 469,800 156,600 o 0 0
Pier and Abutment, concrete class-A m3 0 160,400 52470 0 o 0
Cast in place pile (D=1,000) m 0 43,240 . 14,410 0 1] 1]
Improvement of foundstion m3 0 16050 1780 0 o 0
3. Draiage work . 0 0 0
Pipe culvert, - D300 m 0 - 30,250 30,250 0 .0 [+]
Pipe culvert, D600 (Type A) m 380 70,120 0120 26645600 26,645,600 53,201,200
Pipe culvert, D60G (Type B) m 439 34,700 34,700 15,233,306 15233300 . 30,466,600
Pipe culvert, D1000 ‘m 36 112,380 112380 4,045,680 4045680 - 8091360
Leside ditch - m 3180 - 13400 - 13,400 42,612,000 42612000 - 85224000
U-shaped drain ditch (0.3 x 0.3m) m 31,230 25,550 0 0 0
U-shaped drain ditch (0.4 x 0.5m) m 37,520 30,690 0 0 0
U-shaped drain ditch (2.0 x 1.0m) . " 0 43800 35,840 -0 LU o
Side drain with stone pitching m 8930 . 10260 8,390 91,626,800 74,922,700 166,544,500
Catch pit . - 160 140,620 46370 22,499,200 TAR200 - . . 19998400
Mahole no. 178 122,170 122,170 21,746,260 2746260 . A3ARRS520
4. i‘avmm work ' - 0 0 0
Improved subgrade (t=1.0m) m3 7270 13,410 1490 97.490,700 10,832,300 108,323,000
Subbase course, CBR 30% m3 2,810 22,400 2,490 438,544,000 54,306,900 542,850,900
Base course, selected materials, CBR 30 m3 0 - 18780 © 18,780 0 0 o
Base coursc, coment stabilized, UCS Mkg/m2 m3 14,540 22,510 2,500 327,295,400 36,350,000 363,645,400
Asphalt concrets Type | (BC t=Sem, SC t=5¢m) m2 72,700 12,350 1370 97,895,000 99,599,000 97,444,000
Asphalt concrete Type 2 (BC t=10cm, SC t=Scm) 2 0 18,400 2,040 0 . o 0
" Sidewalk, bass courst{t=10cm}, ssphalt mirface(t=dcm) - m2 41,760 8,150 1440 340,344,000 60,134,400 400 478,400
Kebstone ' m 8,600 7,250 3,900 62,350,000 33,540,000 95,890,000
Overlay (t=100mm) m2 4,500 13,670 1,520 61,515,000 6,840,000 8,385,000
5. Miscellancous work ) : 0 0 0
. Rosd lighting : no. 2 2,692,760 299,200 211,577,360 25,731,200 257,308,560
Traffic signals :mo. 12 2923680 324,850 35,084,160 3,398,200 38,982,360
Lane marking {5cm m - 20,070 390 40 7,827,300 802,800 8,620,100
Information signs no. 12 38,320 25,540 459,840 306,430 766,320
Shekiers at bus stops no. 8 152330 169,310 12,190,400 1,354,480 13,544,880
Bus station (Type A) a0, 1 117,145,000 45,357,000 117,145,000 45,357,000 162,502,000
Bus station (Type B) . .-, R 14,777 000 6,038,000 0 i 0
&, Other work o ’ 0 0 S0
Construction approach road with gravel w2 3300 - 12,280 3070 40,524,000 10,131,000 50,655,000
Conaruetion snd Remaoval of temporary road with gravel  m2 15,050 12,280 3070 184,814,000 © 46,203,500 231,017,500
Relocation of witer mains; D 150mm - D 300mm -m 8600 . 22580 1,190 194,188,000 10234000 . 204,422,000
Relogation of clectric lines - m 4,500 6,150 330 27,810,000 1,485,000 29,295,000
Relocation of telephone lines m . 4400 5,550 290 24,420,000 1,276,000 25,696,000
Disposal of sboundand ships in the harbor ion 0 - 1 14,690 , 0 [ 0
. Embankment of Existing Railway Line (TRC) Sum D__i77.490000 15721000 -0 . o 0
' , o i Tow! - o _ASSII02550 0TS0 S09170470
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Appendix 16,1 Construction Cost of Package 3: Uhuru Road

Deéscription Unit - - Quantity Unit Rate (Tsh) . : Afnount
Ce Forcign Local - Porsign " Local . Total
Partion Portion " Portion Portion . (Tsh)

1. Earthwork ) _ _ _ EEE
Clearing ahd stripping {t=70cm) m2 o 11,290 ; 70 ¢ U0 ’ 0
Removal of existing pavement material (t=70cm) m3 ¢ 5500 om0 oL e Ce0 : 0

* Excavation (comtnot) m3 14,700 - 4,260 220 62,622,000 1,234,000 65,856,000
Embankment {common) m3 3,000 se0 300 §7.040.000 00,000 17,990,000
Sodding _ m2 o 18% 210 0 o 0

*2, Strucutral work ' - 0 : o : o
Concrets block wall, concrete class C, 180kg m2 0 3,460 2460 Lo S0 o
Box culvert, concresc class B, 240kg m3 130 2629 " 87,660 34,186,100 11395800 - -45.531.900
Reinforeed retaining walls, concrete class A, 240kg m3 0 44,190 - 81,400 0 0 1]
Gravity wall, concrete class C - m3 0 79,690 79,690 0 ] 0
RC hollow slab, constete class -A ©m2 0 466,800 156,600 0 - 0 0
Piet and Abutment, concrets class-A m3 0 160,400 53,470 0 0 0
Cast in place pile {D=1,000) m 0 43,240 14410 1] Q 0

" Improvement of foundation w3 0 16050 1780 0 0 0

3. Drainage work’ o ’ . 0 0 L

 Pipe culvert, D300 m 360 30,250 30,250 10,890,000 10,890,000 - 21,780,000
l‘i.pecul;'en, D600 (Type A) m 0 70,120 70,120 0 . 0 s ¢
Pips culvert, D600 (Type B) m 0 o 34,700 34,700 2,082,000 2082000 . - 4,164000
Pipe culvert, DI000 m 0 112,3%0 . 112,380 () e 0

' .l..-tide ditch m 1,890 13,400 13,400 25,326,000 . 25,326,000 50,652,000
U-shaped drain ditch (0.3 x 0.3m) m o 31,230 25550 Y : 0
U-shaped drain ditch (0.4 x 0.5m) - m 5480 37,520 - 30,690 205,609,600 168,181,200 < 373,790,300
U-shaped drain ditch (1.0 x 1.0m) ‘m 0 - 43,300 35,840 ' : o 0
Side drain with stone pitching ‘m o 10260 £3% o R 0
Catch pit o, 16 140620 45870 54,279,320 18,091,820 L 72,371,140
Manhole e, 4 122,170 122,170 488,680 . 428,680 - © 977,360

4, Pavement work : . . . 0 o : 0
Improved subgrade (1=1.0m) m3 2,444 " 13410 1,490 32,774,040 © 3,641,560 36,415,600

- Subbase course; CBR 30% m3 9,776 22,400 12490 218,982,400 24,342,240 243,324,640
Base course, selected materials, CBR 30 - m3 0 18,780 . 18,780 0 0 : ]
Base coutss, cement stabilized, UCS kg/m2 m3 7332 ©L 22,510 2,500 165,{')43,320 18,330,000 © 183,373,320
Asphalt concrete Type 1 (BC t=5cm, SC t=5cm) m2 0 12,350 . 1370 SR I | e
Asphalt concrete Type 2 (BC t=10cm, SC t=5cm) m2 24,440 18,400 2,040 449,696,000 ‘49,857,600 499,553,600
Sidewalk, bate course(l=10cm), asphalt surface(t=3cm}  m2 16,000 8150 1440 130,400,000 23,040,000 153,440,000
Ketb stone ' " m © 10,500 725 3,900 76,125,000 40950000 . 1I1075000
Owerlay (t=100mm) m2 28,080 13,670 1,520 383,853,600 42,681,600 - 426,535,200

5. Miscellaneous work . o [ I 0
Road lighting ' . o 2692760 299,200 172,336,640 19,148,800 191485440
Trafiic signals ey 8 2923690 324850 23389440 2,598,800 25,988,240
Lane marking 15cm m 17,200 %0 40 6,708,000 688,000 7,396,000
Information signs no. ] 33320 25,540 306,560 204,320 510,380
SheRers at bus stops - no. 1 1,523,800 169,310 T 1,523,800 169,310 | 1653,110
Bus station (Type A) o, 1 117,145,000 45,357,000 117,145,000 45,357,000 162,502,000
Bus station {Type B} ey _ S0 14,777,000 6,038,000 0 0 o

6. Other work : 0 N o
Construction spproach road with gravel m2 o 1370 12,280 : 2,070 . 16,523,600 4205900 - 21,029.500
Constnction and Removal of smporary rosd with gravel  m2 0 1220 300 et e e 0
Relocation of water mains; D 150mm - D 300mm m 3,120 22,580 1,190 70,449,600 372,800 1T 74,162,400
Relocation of electric lines  m 3,120 5180 - 330 19,281,600 1,029,600 - - 20,311,200 -
Relocation of telephone lines m 0 5350 C0 0 o RN
Disposal of sboundard ships in the harbor . “ton T 132,170 M40 0 R R (&
Embankment of Existing R.nmguin (TRC) Sum 0 177490000 19731000 S RO 0 S D

. ; Total R : L 2297362300 520347030 2817.9093%0
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Appendix 16,1  Comstruction Cost of Package 3: Kilwa Road

Description Unit Quantity Unit Rate (Tsh) Amount
Foteign Local Foreign Local Totad
Portion Poition Portion Portion (Tt
1. Earthwork ) .

Clearing and stripping (+=70cm} m2 9,000 1% . 70 11,616,000 630,000 12,240,000
Removal of existing pavement material (t=70cmn) m3 © 1,300 5,500 200 2,150,000 377,000 7,527,000
Excavation (comemon) m 30371 4260 220 129,380,460 6,681,620 136,062,080
Embankment (common) m3 27,500 5,680 300 156,200,000 8,250,000 164,450,000
Sodding m2 20,561 1,350 210 38,037,850 4317810 42,355,660
2. Strucutral work ' 0 [} 0
Conorste block wall, concrete class C, 180kg m2 2,500 3460 3,460 8,650,000 8650000 17,300,000
Box culvert, concrete class B, 240kg m3 250 262970 E1.660 65,742,500 21,915,000 | 87,657,500
Reinforced retsining walis, class A, 240kg m3 o 244,190 81400 0 0 0
Gravity wall, concrete class C ) m3 0 79,690 79,690 ) o 0
RC hotlow slab, cofisrese class -A m2 0 469,800 156,600 o 0 o
Pier and Abutment, concretc class-A m3 .0 160,400 53470 ] 0 ]
Cast in place pile (D=1,000) m 0 43,240 14,410 [} 0 0
Improvement of foundation m3 0 16,050 1,780 o 0 0

3. Dmaimage work ) . 0 0 o .
Pipt culvert, D300 m Ve 30,250 30,250 1028500 1,028,500 2,057,000
Pipe culvert, D600 {Type A) m 228 76,120 70,120 15,987,360 15,987,360 31,974,120
Pipe culvert, D600 (Type B) m 15¢ 34,700 34,700 5,205,000 5,205,000 - 10410,000
Pipe culvert, D1000 m 48 12380 - 112,380 5.394,240 5,394,240 10,788,480
1L-sidde ditch m 470 13400 13,400 6,298,000 6,298,000 12,596,000
U-shaped drain ditch (0.3 x 0.3m) " m o 31230 25,550 0 o 0
U-thaped drein ditch (0.4 x 0.5m) m 1220 . 37520 30,690 45,774,400 37441800 83216200
U-shaped drain ditch (1.0 x 1.0m) m 0 43800 35840 ¢ 0 0
Side drain with atone pitching m 5,995 10,260 3390 61,508,700 50,298,050 111,806,750
Catch pit no. 85 140,620 46870 11,852,700 3,983,950 15,936,650
Manhole ne. 80 122,170 122,170 9,773,600 5,773,600 19,547,200
4. Pavement work S . . : o 0 o
Improved subgrade (1=1.0m) m3 5,143 13,410 1490 68,967,630 2,663,070 26,630,700
Subbase course, CBR 30% m3 15429 22,400 2,490 345,609,600 38,418,210 384,027,810
Base course, selected materials, CBR 30 m3 0 18,780 18,780 0 0 0
Base cottse, ctment stabilized, UCS 30kg/m2 m3 12,857 22510 2,500 289,411,070 32,142,500 321,553,570
Asphalt conerete Typo 1 (BC t=5em, SC t=5cm} m2 51,430 12350 1370 635,160,500 70,459,100 705,619,600
Asphalt comcrele Type 2 (BC t=10cm, SC t=Scm) m3 o 18,400 2040 0 0 0
Sidewalk, base course(t=10cm), asphalt urfacet=3cm)  m2 31,150 8150 1440 253872500 44,856,000 298,728,500
Kerb stone m 6,230 7,250 3,900 45,167,500 24,297,000 9,464,500
Ovedlay (t=100mm) m2 7,000 13670 L3200 95,690,000 10,610,000 106,330,000
5. Miscellancous work . ’ Q o i3
Road lighting ne. ' 62 2692760 295,200 166,951,120 18,550,400 185,501,520
Traffic sighals no. 4 292,680 324,850 11,694,720 1,299,400 12,994,120
. Lane marking 15cm m 14,540 390 40 5,670,600 581,600 6,252,200
Tnformation signs 0. 4 28,320 25,540 153,250 102,160 255440
Shelters at bus stops " nos 7 1523800 169310 10,666,600 1,185,170 118517970
Bus station (Type A) no. 1 117045000  45357,000 117,145,000 45,357,000 162,502,000
Bus station (Type B) . ne ¢ 14TTI0N 6038000 0 0 0
6. Other work . _ 0 0 0
Construction spproach rosd with gravei ‘m2 3,110 12,280 3,070 38,190,800 9,547,700 47,738,500
Construction and Removal of tempotary rosd with gravel  m2 1,900 12,280 . 3070 133,852,000 33,463,000 167,315,000
Relocation of walét mains; D 150mm - D 300mm m 6230 22580 1,190 140,673,400 7,413,760 148,087,100
Relocation of electric lines m 3,165 6,150 130 19,559,700 1,044,450 20,604,150
Relocation of tekephone lines _ m 3315 5,550 200 13,398,250 961,350 19,359,600
“Disposal of sbaumdand ships in the hasbor ton 0 132,170 14,690 0 0 0
Embankment of Existing Railway Line (TRC] . Sum 0 177,490,000 13,721,000 1] 0 0
- Towl ' 1976527,580 _ SM213740  3,510,741320
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Appendix 17.1  Location Map of Resettlement Survey

CITY OF JAR £S5 SALAAM Y

(LI LU ATE )

Survey i.Chamgu’mbe Road 5. 0hio Reoad 9. Kilwa Road

Locaticons 2.New Kigogo Read 6. Kivekoni Frontal Road 10.Uhuru Road
- o 3.Morocce Road 7. Sokoine Drive 11.Gerezanl Road
® — Zones - 4.Missing link = 8. Bandari Road 12. New Bagamoyo Road
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Appendix 172 Forecast Condition of Flood Discharge

(1) . Rational

Formula

Op= - fop
Q=g fira

(2) Values of runoff coefficient are reported by a joi

Where, Qp: Peak runoft -
f : Runoff Coefficient
A : River basin (km®)

Society of civil éngineers.

nt committee of the Amenican

Avarage Runoff Coefficient

Avarage Runoff Coéfficient

by Different Use of Area by Different Construction
Business 0.50;0.95 Streets 0.70~0.95
Downtown areas 0.70~0.95 Asphalt 0.70-.095
* Neighborhood areas 0.50~0.70 | Concrete 0.80~0.95
Residential _' 0.25~0.75 | Brick 0.70~0.85
_Single-féimily areas 0.30~0.50 Sidewalk, parking place 0.75~0.835
‘Multi units; detached 0.40~0.60 | Roofs 0.75~0.95
Multi units, attached 0.60~0.75 | Lawns: Sandy soil 0.05-~.0.20
Apartment dwelling arcas | 0.50~0.70 | SlopFlat  ~2% 0.05-0.10
Suburban 0.25~0.40 Average 2~7% 0.10-0.15
Industrial 0.50~0.90 Steep 7% 0.15~0.20
Light areas ' 0.50--0.80 | Lawns: Heavy soil 0.13~0.35
Heavy areas 0.60-090 | SlopFlat = ~2% 0.13~0.17
Green zon, etc. - 0.10--0.40 Average 2-T% 0.18~0.22
.~ Parks, cemeteries 0.10~0.25 Steep 7% 0.25-0.35
Play' ground 0.20~0.35
Railroad yard arcas 0.20~0.40
* Vnimproved ares 0.10~0.30
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Appendix 17,3 Forecast Condition for Air Pollution

(1)-1 Component of road cross section of forecast position

No3 Morocco Road

M1 Onle Road -
: . 35.0
6.5 25 - 10 15 5.6

Mo & Chang' ombe Road
. ) Mo 6§ Uherv Road
M2  Gerezanl Road

25.0 .
3.0 s Lo T8 30
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(1)-2 Component of road cross section of forecast 'p_bsition_‘ :

N5 New Dagamoyo Road

4.0

T e

e X
10.0T% . 1.5 5.0

5.0 s
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(2) Calculation procedure for nitrogen dioxide forecast .
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(3) Calculation procedure for carbon monoxide (CO) forecast
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(4) Forecast formula -

(a) The following Plume model is used when 1t is blomng (wmd velocity of
. over 1 mfsec.) '

- _9Q _ y?
C (x, y,_z)— 7 w0, o, ©XP <.-_ 20'2)
) 2
(exp {- ——*“(ZU!H) b texp (- __(;ZHZ } )
Where, '
c(x,y,z} : density (ppm) at points (x,y, z)
Q. . emission strength (cc/s)
u : Average wind velocity (m/s)
‘H . Height of emission sourse (m)
Oy'C: . Diffusion width in horizontal {(y) and pcrpendlcular (x)
directions (m) -
X ¢ Leeward distance in wind direction (m)
y : - Horizontal distance at a right angle to x-axis (m)
z : o Perpendicular distance at a nght angle to x x-axis (m)

(b) The following Puff model is used when it is breezmg (wind velocnty of i
m/sec. or less)

‘ Q 1-exp(- i—z  leexp(- %
Cohwn =y gy L2 T im
Where,
L e, @ty 1ty ()
£ = 2 { e + oy ], m= 9 ( at + 7,2 )
. t, : Time corresponds to initial diffusion width(s)

oy Coefficient of diffusion width: -
(c)_ _Settiné the dif_fusioﬁ width.
- _Diﬁ'u_siqn.widthﬁ@ when it is bloWing (U> 1.0 m/s)
. _Diﬁ'usi;:)n mdthm the perpendicular direction (az)
.- _1.5?5 0.31L%
Where,

. L : Distance from the carriage way end (L = x - W/2)
X Leeway distance in the wind direction (m)
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. Diffusion width in the horizontal direction (a,)

W : Carriage way width
Note that 5, = 1.5 when x <W/2

=W/2+0.46 . L

Note that o, = 2 when x <W/2

Diffusion width used when it is breﬁzing (U=<1.0 rhfs)_

« Time corresponds to initial diffusion width (to) :

te = W/2-a
Where,

W : Carriage\ way width (m)

'x : Leeway distance in the wind dlrectlon (m)
a_ @ Coeflicient of diffusion width shiow below |

Coefficient of diffusion width (at,y)

a=03
¥ = 0.18 (in the daytime)
= 0.09 (at night)

where daytime refers to the time from 7:00 am.

night from 7:00 pm. to 7:00 am.

to 7:00 pm. and the

1
19,000 T 1 [ (IR
I/ v 5
7 A -
F . ) /i ] / r’ ¥
A .00 = =
e A ' e o :
Y / a 4 =
1,000 - 1 [ P
> Lol Tt
Al . /’ c.f Li -
o AL = 100 Y 2
G b apupstih = A
> H “ -
- /r"/ A ® A A1 -
e D AL T S
e » /1”/‘ ',”/
.o 4y al 10 ,A‘ JM’
L }; 2 :
7Y 1A s -
i
0 A// % i T
[ ;
> !
& |
1.0 - -
0.1 ' 19 100 0.t ] t0 100

Dowwtind DEstance x (k)
Pasquili-Gifford . (oy x)
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10?
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i ERTIT R REI . potpanal ooraniuy
1 - 18 ) 1 :
T/h . T/h

Turner

—
<

| (d) Convert NO, into NO;

INO;] = 0.0801 [NOJ*™

Note: ' To obtain the NOx conversion formula shown below, the average of
the values of all the general environment air monitoring stations
located in the same municipalities as those of the roadside
automobile exhaust monitoring stations was subtracted from the
value of the roadside automobile exhaust monitoring station, using
the average value of the nationwide NO, and NO; of the general
environment air monitoring stations collected by Environment
Agency during the period from fiscal 1972 to 1985. Then the
concentration of NO, and NO, considered to be attributable to the
road was calculated to obtain the regression formula according to
the least-square method. '
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(e) The Existing Condition of Air Pollution in Japan

(Source: White Paper on Environment)

The chhng_e of annual averag‘é.-o-f NO; density

7
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I911 1973 1875 1977 1978 I8AF  19%3 1945 1967 1949  199]
1972 194 1976 1978 1980 18827 1G4 188 1988 1PO0. 1982

Yeur :

& Air pollution -oni.torinl station
& Automohile exhaust monitoring station
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(5) Traffic Conditions -

: (a) Hourly ﬂﬁctu_ation coefficient and mixing rate f)f different types of vehicles

c (%)
70

et
-
=

Hourly fluctuation coaffici

Y | " i N L n K A i N 1 ) N n i a i i y ri M
T 8 9 10 1 12 13 M4 15 1517 18 19 20 2 2 23 U I 2 3 4 5 &
Co Hour ; ‘

Hour HEEA l} sltol|:ii2|13||t.a§|IEIHI|s|1s|za|21|22|21|24! i 2] 31 Al S| 6]
““"mlfpk‘ﬁk"“'lsdui ulssl5'iulu|szlsrLseisa‘ss|sslsnlulzslul|zlna|oq|az|ninlsa|

Hourly fluctuation coefficient at Morocco Road
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(c) Average driving speed

Road Name | Location Average driving speed
N No. (km/h)
_Ohio__ 1 40
Gerezani 2 40
Moroc_:czd " 3 60
Chang’ombe 4 60
New Bagambyo 5 80
Uhuru 6 60
Kilwa__ 7 80

(d) Emission c_defﬁéien_t for nitrogen oxides (NOx) and carbon monoxide (CO)

oy ie ) Nitfogen oxides Ca_rbon monoxide
Pollutant - NO., 0
. Small | Large Small Large
Type of vehicles . vehicle | vehicle | vehicle | vehicle
Driving 40km/h | 0.237 | 3.69 1.22 1.83

Speed 60kmh | 0266 | 293 | 0758 | 155
80kmmh | 0546 | 346 | 0776 | 121

Note:  The Construction Ministry
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(6) The hourly wind direction and velocity throughbut-the year based on the data -
observed in the year 1992 at Dar es Salaam. - : :
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: Appendix 17.4  Noise Forecast Condition -

(1) Road traffic noise level forecast procedure

 Al7-4 -1



(2) Road traffic noise forecast

(a) Forecast formula (The formula proposed by the Japan Soc1cty of -

(b)

Acoustics)

‘Where,

g<zery

8

. Note :

Leo=Lw ~8-20 logro £ +10 logio( ng . tanh 2,_zr§)f ta. ta

: - Median of the road traffic noise (dB(A)) -
. . -Average power level produced from each vehicle (dB(A))

Distance from the noise source to the noise recelvmg point {m)
Average headway distance, d = 1000 V/N

Traffic density (vehicles/hour)

Average driving speed (km/hour) -

Correction value for diffraction decay (dB(A)) (See Fig.18)
Correction value for various reasons (dB(A)) (See Fig. 18)

The predictive' formula shown below is based on the one-row

interval equi-power model formulated by the Japan Somety of
Acoustics in March 1977

Average power level Lw

The second regulation shown in the followmg cquatlon is used for the
average power level of the vehicle noise:

Ly =86 + 0.2V +10 log, (a, + 5b;)

Where,

Lw =
v .
a

az

Note :

Average power level (dB (A))
Average driving speed (km/hour)
Mixing rate of small vehicle
Mixing rate of large vehicle

(Note that a, + a; = 1.0)

The second-stage convention represents the target value for
vehicle noise tolerance. The target value for vehicle noise
tolerance during accelerated travel (maximum instantaneous
value) was shown in two stages in “A method of setting a long-
term vehicle noise tolerance” which was reported by the Central
Council in June 1976. The regulation in the first stage was

~ represented in the fiscal 1979 regulation, while the second stage

regulation was enforced from 1982 to 1987
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(c) COrrécfion value for diffraction decay : oy

o . O : Apex of the acoustic
obstacle
P : Position of noise receiving
- point _
< S : Noise source (0.3 high
_ from the road surface)
P .
For0.5<8 © -9.log.d-14.3
For0.07<86<05 ;o «2.7 (log,5)2-10.5 «logd-14.5
For 0.01 <§<0.07 . -3elog.895
* For -0.001 < § <0.01 o <10 «logied (0.2+2.5 8) <10
For-0.015 <5<0.001 : 024.:log, |5]-2.2
For-03<8<0015  : 2.log.|8|+1
Note: It should be noted that roads are flat in structure and noise
- diffraction does not occur in the present prediction; therefore,
correction value oy is not taken into account.
-(d)- Correction value a; 0n general roads for various reasons : o;
Hu;btm ' : Thiwance froe: the shoud S
Stucture Toad surface o | 3 10 20 30 # ] 60 10 80 20 100 120 160
. 1240 X L. =25 3.5 -0 4.0 4.0 -0 40 3.0 190 -3,0 4.0
Fillup 1.0 . =15 4.5 =30 -50 . -50 5.0 -5.0 =50 -5.0 =50 4.0 1.0
k- ~+0 -3.8 $.0 4.0 4.5 4.5 4.5 <10 -1.0 -10 -20 9.0
1.2 -3.0 4.5 5.5 6.5 5.5 -7.5 -1.0 1.0 -1.% -1.3 -5.0 £.0 9.0 -10.0
1240 0 o 0.3 -1.3 1.3 =35 . =40 <50 -50 5.0 4.0 7.0 -
Cu A -1.5 <15 -2.5 =33 -0 43 -4.5 <30 =50 =50 £.0 -1Q
35 -25 <33 . -0 4.3 4.5 =50 -50 -5.0 -50 -5.0 4.0 1.0
1.2 =1.5 3.5 =+.5 -5.0 ~-5.5 -5.8 4.0 4.0 5.0 6.0 5.5 -6.5 _~1.5 3.5
12-30 -20 -3.5 -3.0 -5.0 S50 [ A4S 40 { -3S -0 40 435 | 55 4.5
Elevmsd 1.0 -1 2.3 -1.3 <35 -0 40 40 3.5 =0 -0 =45 -5.5 4.3
. 15 o . -1.0 -23 -33 -3.5 3.5 -3.5 -3.5 4.0 50 4.5 <35 %.5
1.2 +3.0 +1.0 0 -1.5 <2.0 -5 -3.0 3.5 -3.5 .0 .0 =.5 5.5 5.5
1240 : ~+.5 -2.5 -3.0 -3.0 -3.0 -3 3.5 -0 4.0 -0 -4.0 50 40
Flat' Ay -0 -3.0 -3.3 4.0 -+.5 -5.0 -5.5 -5.5 -5.3 -5.3 -5.5 6.5 -1.5
335 -5 | A5 -5.0 4.0 6.5 - <10 -1.5. 8.0 45 -3.5 25 95 -10%
l.? -2.5 -70 ~1.3 £.3 i35 90 -9.5 -10.0 -10.3 -110 -11.0 -1L.0 -12.0 -13.0
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(3) Constructlon noise forecast

Constructlon noise will be forecast at the height of 1. 2 meters over the road
surface. :

{a) Forecast formula

The pomt rioise source propagatlon theoretxcal formula in the semx-free
space is used as the forecast formula. :

L=Pw— 20 10810 2“8

Where,
L Nolse levei (m) away from the noise source (dB (A))
Py, @ Noise source power. level (dB (A)) .
1 . Distance from the noise source to the noise recemng pomt (m)

" When more than one constmctnon m'achm's are used Simulta'neously, the
following formula is used to get the compos;te level of the noise from each
of the construction.

Ll . L | et LI

L=10 logm (1‘0—w—+10—n—+ ...... 10T
Where,
L RS Composxtc noise level (dB (A))

~L;: Noise level of each construction machme (dB (A)) .

- (b). Noise source posmon and forecast posmon

Site boundary Coenstroction machine

_ (forecast position) ~ (noise source)
1. - . '
Lom o o110
[ . '
| | ] | |
lSidcwa!k ar? 3 Carria_gle way area The median strip : Carriage way arca Ism walk are;
Lum . !
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(c) Construction machine power level

- Construction Machine (Stand.ar'd) NOiSC(dP;‘(”Ae;)LMI
Concrete shredding and coinpression equipment 92
Back hoe (0.6 m%) 92
Dump truck (10 ~ 11t) 101
Bulldozer | (7t) 95
Macadamroller (10 ~121) 95
.Asphalt ﬁﬁisher | (4.5m) 92
Tire rolier s (8 ~201) 95

Source : The Ministry of Construction
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A_ppe_ndix‘ 17.5 Vibration Forecast Condition

(1) - Road traffic vibration level forecast procedure .
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{2) Road traffic vibration forecast

(a) Forecast formula (The formula proposed by the em'ne_ering laboratory of
the Japanese Constructlon Ministry)

Lie=a loglo ( logloQ ) +b. logioV+e logio M :

Where,

- Luo

_ o
Q' =

Q1
Q2

fERLE<

oy

+d+aa+af._-|_~'a_‘-_ -

- Forecast upper end value in the 80% range of the v1bratron level

(dB) _
Equivalent trafﬁc dens:ty per 500 sec. per lane (number of
vehicles/500 sec /lane)

500 ')(—l—uE (Q1+13Q2)'

600~ M.

L Hourly trafﬁc densrty of small vehlcles (number of smalt

vehicles’hour) =
Hourly traffice densnty of large vehicles (number of large
vehicles/hour)

. Average dniving speed (km/hour)

Total number of upper and lower lanes
Correction value for road surface smoothness (dB}

- Correction value for ground predominant frequency (dB)

Correction value for road structure (dB)
Decay by distance (dB)

a b, ¢, d Fixed numbers

Coefficient for Road Traflic Vibratibn Forecast Formula

Fixed Number-
Road Structure a b c d
Flat Road 65 6 _ 4 - 35
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(b) Correction value for road surface smoothness : o

Correction Value for Road Smoothéness

Road Structure

Coeﬁicie_nt ' : Correction Value

Flat Road

Roughness in the longitudinal - 14 logwo

direction (mm)

© Correction yéluc for ground predominant frequency: s
as = -20 « log,, T (flat road)

" When, 2 8 Hz

- f

f=84N"

When,

f
N

The Estimated Value for Ground Predominant Frequency - -

. ' Ground predominant frequency (Hz)

The eétim_ated value for ground predominant frequency (Hz)
Average value for N (from the surface to 10 m under the ground)

| (Unit: Hz)
" Road Name Number N " Ground Predominant Frequency
Ohio 1 16.25 213
Gerezani _2 87 17.3
Morocco 3 471 14.1
Chang’ ombe 4 17.5 21.8
New_Bagam_oyo. 5 115 21.8
_Uhuru 6 175 218
Kilwa_ 7 17.5 21.8

(d) Correction value for road structure: o,
a, = 0 (flat road)
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(e) Decay by distance: oy

10210(!‘/5'*‘1)
=8 ———— .
]0810 2

Where
¢ : Distance from the control point (m)

B : Vibration level decay per double dlstance (dB)

Viration 'Level:])'eeay per Double Distance o

Road Structure | B (dB)
Flat SandyLand |  B=01191’,-32
Road Clay = B=0.060 L’ 1o - 1.6

Note: - L’ : Vibration level at control point (dB)
L’ p=alog i, (log,, Q*) +blog, V.
: +clOg10M+d-l_fa5+qf+a,,+.
(3) Construction Vibration Forecast

(a) Forecast t_‘oﬁnul_a

_ L=Lo -8.7_5\.(r-ro)-20 lf‘JSw:(f/“)"” .

Where, '
L Vibration level r (m) away from the v1b.ratlonr source (dB). :
L, Vibration level 1, (m) away from the vibration source (dB)
A Fixed number of decay by inner ground SENSRI
n Fixed number by the types of vibration
The body wave propaged at the free surface of serm-mﬁmty _
figure =2
The body wave propagated at the mﬁmty ﬁgure n=1 -
Surface wave _ n=1/2
Ly Le La
L=10 logio (07T +107T evrveee 4107777
Where,
L : Composite vibration level (dB)

~L, : Vibration level of each construction machine(dB)‘ '
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(b) Vibration source position

Site boundary Construction machine

(forecast position) (noisc source)
T - | | | |
Sidevalk area Carriage way area The median strip | Camisgewayarea  Sidewalk arca
: 5. 0m ‘ | B |
(c) Distance from vibration source to the control point: 7m
Cdnstmcti'on Machine (Standard) Vibrazi‘;nél)Level
Concrete shredding and compression eguipment ' 51
Back hoe | (0.6m’) .57
Dump truck (10~ 110) 52
'B.ulldozer (7t) 66
Macadim roller (10~ 12t) - - 48
Asphalt ﬁnisher (4.5m) 51
Tire roller ' (8 ~ 20t) 48

Source: The Ministry of Construction
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C'h'apter 19

Appendix 19.1
Appendix 19.2
Appendix 19.3
. Appendix 19.4
Appendix 19.5
Apbendix 19.6

Evaluation on Project Implémentation

Economic Investment/Maintenance Cost
Cost Components and Calculation, VOC
VOC Component Cost in ReSpo_ﬂse to Speed
Unit VOC in Response to Speed

Vehicle Running Distance and Time -

Saving of Fuel Consumption, in the Year 2000
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S 1. Fuel Cost

Appéndix 19.2 Cost_cbmponents and Calculation, VOC

Medium

(Tshlkm)

Motor Passenger  Light Heavy :
Item ‘Cycle .Car’ G.V. G.V. G.V. Bus Mini-bus
Fuel
Consumption
Rate 1 41.0 . - 83.3 111.1 200.0 200.0 200.0 111.1
(l[lOOOkm)
Economic : . . ‘ ‘
Fuel Cost : 208.5 208.5 208.5 183.8 183.8 183.8 208.5
(Tsh/1l) ' '
Fuel Cost :
(Tsh/lm) 8.5 17.4 23.2 .-36.8 36.8 36.8 23,2
' 2.'Enginé 0il Cost
Motor  Passenger  Light  Medium - Heavy. .
Item Cycle Car G.V. G.V. G.V. Bus - Mini-bus,
0il Consump
-tion Rate: 0.5 1 1 2 4 4 1.
(1/1000km)
Economic - :
0il Cost : 550 550 550 476 476 476 550
-(Tsh/1)
Engine | |
0il Cost 0.3 0.6 0.6 1.0 1.9 1.9 0.6
(Tsh/km)
3. Tyre & Tube Cost
Motor Passenger Light Medium  Heavy
Item ~Cycle ‘Car G.V. G.V. ‘G.V. Bus Mini-bus
Economic :
Tyre Cost 71,750 97,265 139,600 285,180 992,663 936,103 139,600
(Tsh/set)
' Average S :
Tyre Life: 940,000 80,000 70,000 60,000 40,000 40,000 70,000
(km) _ - . . :
Tyre & Tube
Cost ‘0.8 1.2 2.0 4.8 24.8 23.4 2.0
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4, Repair & Maintenance Cost .

Motor = Passenger  Light Medium = Heavy o _
~ Item - Cycle Car G.V, G.V. G.V. Bus - Mini-bus
Economic ) : Tl . :
Vehicle Cost: 1,410 -~ 4,185 5,028 14,751. 47,480 ”'36,405_ 5,028
{1000Tsh) ' : ' ' - o )
5% of Economic
Cost: : 71 209" 251 738 2,374 1,820 251
"{1000Tsh/year) ' ' :
Annual Running : . : .
Distance (km): 20,000 25,000 39,000 67,000 80,000 94,000 ‘39,000
Repair & . o ' '
Nainten _ g ‘ _ -
~ance Cost 3.6 8.4 6.4 11.0 29.6 -19.4 6.4
(Tsh/km) _ _
5. Crew Cost
o Motor  Passenger Light - Medium Heavy ‘ Mini-
Item Cycle Car o GWV. o GLY, G.V. . Bus bus
No.of Crew: - - Driver:l Driver:l © Driver:1 .-Driver:l .- Driver:!l
. e Assisrant:l Conduetortl- :
- Turr_xboy:l
Annual Amount _ ) : S
of Wage - - 552 552 756 1,104 - 552
(1000Tsh} ' _
Annual Running 20,000 . 25,000 39,000 67,000 = 80,000 . 94,000 39,000
Distance (km) : ' L
Crew Cost
(Tsh/km}) - - 14.2 8.2 9.5 11.7 T14.2
6. Overhead Cost
Motor  Passenger Light Medium Heavy :
Item Cycle Car G.V. G.V, ©GL.V. Bus Mini-bus
Economic _ . : - __'__._._, —
Vehicle Cost: 1,410 - 4,185 . 5,028 14,751 47,480 36,405 . 5,028
(1000Tsh) : . . _ _ "
Factor to be o , . :
Multiplied(Z): - - 5 7 10 7 6
Overhead Cost: “
(1000Tsh/year) - - 251 1,033 4,748 2,548 301
Annual Running o _ _ . ' s o
Distance (km) 20,000 25,000 39,000 67,000 80,000 . 94,000 39,000
Overhead Cost ' o L
(Tsh/km) - - 6.4 15.4 59.3 27.1 7.7
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Appendix 19.3 VOC Component Cost in Response to Speed

1. Fuel Cost . . : . Unit : Tsh/km

_ Motor Passenger  Light Medium Heavy ;
Speed{km) _ Cycle Car G.Vv.  G.V. G.V. Bus Mini-bus
10 i1.1 - 22.6 44,1 - 69.9  69.9 4.6 4.1
16 9.8 120.0 37.1 58.9  58.9 55.2 37.1
| 24 _"fa,s 17.9 30.6 48.6 48.6 46.0 30.6
32 7.9 16.2 S 25.1  39.7 39.7 - 38.3 25.1
. 40 T4 15.1 22.2  35.3  35.3 34.5 22.2
48 7.2 148  21.0 33,1 33.1 32.7 21.0
56. 7.3 ' 15.0 20.6 32.8 32.8 33.8 20.6
64 7.6 15.4 21.3 33.8 . 33.8 33,8 21.3
72 8.0 16.3 23.2 36.8 36.8 36.8 ~ 23.2
80 8.5 17.4 25.7 40.8 40.8 40.8 25.7
.88 9.1 18.6 27.8 44.2 44,2 44,2 27.8
2. Engine Oil Cost - - | | Unit : Tsh/km
. Motor . Paésenger Light .  Medium - Heavy _
Speed (km) Cycle Car G.V. G.V. -GV, Bus Mini-bus
10 0.5 1.1 1.4 1.8 3.6 3.4 1.1
16 es 1.0 1.0 1.7 3.3 3.0 1.0
24 04 0.9 ': 1.0 1.6 3.0 2.7 1.0
32 d.a 0.8 0.9 1.5 2.8 2.4 0.9
40 0.4 0.7 0.8 1.3 2.6 2.3 0.8
48 04 0.7 o8 1.3 2.3 2.2 0.8
56 0.3 0.7 0.7 1.2 2.2 2.1 0.7
64 "b.a 0.6 0.6 1.1 2.1 2.0 0.6
72 0.3 0.6 0.6 1.0 1.9 1.9 0.6
80 0.3 0.6 0.6 0.9 1.8 1.8 0.6
88 0.3 0.6 0.7 1.1 2.1 2.1 0.7
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3. Tyre | Tube Cost - . . ... L ~ Unit : Tsh/km

Motor  Passenger Light  Medium ﬁea_vy

Speed(km) Cycle Car G.V. G.V. -GV, Bus Mini-bus
10 0.5 0.8 - 1.2 2.8 M14.9'_ 13.5 o 1.2° |
16 0.5 0.8 0 . 1.2 0 2.8 - 14.9 - 13.5 1.2
24 o.s. 0.8 1.2 2.8 149 143 1.2
32 0.6 0.9 1.3 | 3.1 16.1 16.1 1.3
40 o6 0.9 1.6 3.8 19.8  18.2 1.6
48 o7 1 1.8 4.3 22.3 21.0 1.8
56 0.8 1.2 2.0° 4.8 - 24.8  23.4 2.0
64 0.9 1.4 2.3 s.s 28.5 26.7 2.3
72 1.0 1.5 0 2.6 6.2 32.2 30.4 2.6
80 12 1.8 30 7.2 3722 35.1 3.0
88 1.4 2.1 3.5 8.4 43.4 30,9 3.5
4., Repair [ Maintenance Cost . | _ _ Unit : Tshlkm
Motor Passenger Light - Medium - Heavy . |
Speed (km) Cycle Car G.V. G.V. G.V. Bus Mini-bus
10 2.3 5.3 4.4 7.6 20.4 13,2 4.
16 2.4 5.6 4.6 7.9 21.3 - 14.0 4.6
24 2.6 6.1 b9 B.4 o 22.7 4.7 - 4.9
32 2.7 6.3 5.1 8.8 23.6 15.5 5.1
40 2.8 6.5 5.3 O 9.4 24.5 . 16.2 5.3
48 3.0 7.0 56 . 9.6  25.9  17.1 5.6
56 31 7.2 5.9 0.1 27.3  17.8 5.9
64 | 3.3 ' 7.7 6.1 _ 10.4 28.2 18.6 6.1
72 3.4 7.9 6.4 11.0 29.6 . 19.4 6.4
80 3.6 B.4 6.6  11.3 30.5 20.1 6.6

88 3.7 8.6 6.9  11.8  31.9 . 21.0 . 6.9
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© 5. .Crew Cost

Unit : Tsh/km
Motor  Passenger Light Medium Heavy
Category Cycle Car G.V. G.V. G.V. Bus Mini-bus.
Amount - - 6.4 - 15.4 59.3 27.1 7.7
Remark: Amount invariable .to the change of speed
6. Ov_erhead Cost Unit : Tsh/km
Motor Passenger Light Medium Heavy
Speed (km) Cycle Car G.V. G.V. G.V. Bus Mini-bus
10 - = 27.8 66.9 257.6 117.6 - 27.8
16 - - _ 19.8 _47.6 -183.3 84.0 19.8
24 - - 14.9 35.9 138.2 62.9 14.9
32 - - 11.2 26.9 103.6 47.2 11,2
40 - - _é.o- 21.7 83.6 37.9 9.0
48 - - 7.4 17.8 €8.5 31.4 7.4
56 - - 6.4 15.4 59.3 27.1 6.4
64 - - 5.6 13.5 51.9 23.7 5.6
72 - - 5.0 12.0 46,2 20.9 5.0
80 - - 4.5 10.8 41.6 18.9 4.5
88 = - 4.1 9.9 38.1 17.2 4.1
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Appendix 19.4 Unit VOC in Response to Speed

Unit : Tsh/km

Motor Passenger Light Medium Heavy

Speed (km) Cycle Car G.V. G.V. G.V. Bus Mini-bus
10 14.4 29.8 85.0 164.4 425.7  239.2 86.3
16 13,2 27.4 70.1 134.3 341.0  196.8 71.4
24 12.3  25.7 59.0 112.7 286.7  167.7 60.3
32 11.6 24.2 50.0  95.4 245.1  146.6  51.3
40 11.2 23.2 45.3 86.6  225.1  136.2 46.6
48 11.3 23.6 43.0 81.5 211.4 131.5 44.3

56 11.5 24.1 42.0 79.7 205.7  131.3 43.3
64 12.1 25.1 42.3 79.7 203.8  131.9 43.6
72 12.7 26.3 44,2 82.4  206.0  136.5 45.5
80 13.6 28.2 46.8 86.4 211.2  143.8 48.1
88 14.7 29.9 49.4 90.9 219.0  151.5 50.7

Remark: Each value is the aggregate of 6 cost components shown in Appendix 19.3
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Appendix 19.5 Vehicle Running Distance and Time

I. Basic Case with Project

 Al19—-5-1

Running Distance (im/day} Motor Pasmsenger Light Hedium Beavy
T o] cyele | car G.¥. KA c.vV. Bus Mini-bus
Speed (km) 0~10 223, 20,160.2 71,3229 5,7766.5 2,598.5 0.0 103.5
poss =~ 10-15 50 00 00] " 00| 00 0.0 0.0
) 1530 11.029.5] . 351.0162| 101,8647]. 64,619.2] 25771.6] 12,8022 56,8943
< [20-25 . 46716 385008] 11399.6].  1,761.6 7281.9 26384 1483188
2330 - 10,063.8 87,7229 290854 11,5279 3,768.9 6,203.0 26,7194
30~35 . ~6,997.01 120,140.97 33,6964 13,296.0 29393 557136] 204610
~[35-40 10,2689 160,195.2 54,2689 17,0639 61875 . 61970 29,402.8
[40~45 8,724.1| 186144 TT5223] T 11,203.1 2,465.6 523077 287760.4
4530 —17.139.0] 1393454 3830841 14,822.0] T 3.0335 38,0043 49 2583
S0~55 5,255.8 72.638.6] - 30,584.1 15217.8 6,578.8 11,690.2 27 788.1
35~60 802231 1544224 414952 15,920.0 70904 6,6175 28,4437
60-63 3,035.5 37.936.7 1480521 6,016.6 3.296.5 37415 11,3576
165~70 - 854.4] . 37315.2 46944 . 14016 - 484.8 - 1,400.0 3,739.2
T0-15 467720 - TLAI08T - 20,7345 6,8463 50231 24787 1767871
[75~80 73.202.6] 343,2283| oo414.4] 30,8173 188197 190712 68,5925
130~ 0.0 ) ) 0.0]- 0.0 0.0 %%g
Running Time (hours/day) 1 2,801.0 48,’752.1 14,406_3_ T.030.9] 2,684.6 13344 G982
II. Without chkage A
Ruaning Piatence (km/day) Hotor Passenger " Light " Medium - Heavy
: : © Cycle: Car . G.Y. G.¥. 6.V, Bus Mini-bus
- speed (km) ; 0~10 223. 16,2073} 56663 5.803.2 2,601.9 0.0} 103.5
: C[10~15 0.0 ) 0.0 005 001 0.0 00] . 0.0
115~20 TG.010.6] . 5/8.493.1] 161,269.7] 714784 29.971.1 21,502.8] 1130513
20~25 240641 55,0223 15,1009 49784 1,0003 . 4843 4,997.3
25~30" 14,6078 2313717 755391 33,1859 143284 131428 583992
-130~35 10,845.11  135,153.8 41,7652 18354.7] 6,007.8] 6,7589 296735
3540 11,7831 1223957 38,6042 10,208.7 3,063.5 868471 35341 4
14045 5,330.7 7265377 24,6203 15,951.2 6,544.6 11,4157 26,7201
45~50 13,5458 1088629 377842 15411.6 3,686.4 88343 41,148.0
- 15055 374421 - 76,6935 23.430.2 7,410.5 2,886.5 2,465.5 10,215.0
55~60 1,336.0 20,9530 T 5,841.0 2,907.0 2,038.0 7350 1,243.0
[60~65 1,18313] - 479948 77,8832 1,591.2 487.6 16104 6,1708
65~70 1,657.6 259244 T.175.8 12,6417 907.8 1,9597 12,3310/
70~75 0,6058] 198,68%9.6 62 830.6 18,2687 06137 97324 390326
15~80 827031 1881774 57.064.9 15,7120 84240 8,358.0 24,0323
80~ 0.0 0.0 Q.0 0.0 0.0 0.0 0.0
lmi“ Time -{bours/day) 03,366.2 6(,495.6 17,9509 80619 3,1399 2,700.6 12,566.9
‘III. Without Package A, but with Middle Ring Road
Running Distance (im/day) Motor Pagsenger ‘Light Hedium Heavy ’
: ] o Cycle oAt G.V, G.V. - G.V. Bug Mini-bus
Speed (km) 010 223, 16,434.5 5,T11.5 5,808.3 26019 _ 0.0 103,35
o [10~15 . o0 . 0.0 000 . 00 0.0 0.0 : 0.0
' - [15~20 16, 765.4]  448994.6] 124,939.0 70,860.1 2747917, 18,2268 88,550.7
12025 - 1,930.0] 50,7979 13,239.7 3,7722.5 344.5 164.9 26065
25-30 12,374.27 186,169.2 38,172.1 17,993.3] 6,632.9 7.079.2 42 416.5
30~35° 12,687.8] 192,181.0 61,333.1 28,3367 10,5952 10,159.9 459752
135-40 14,1442 - 127.4563] " 352174 9,809.5 3,5303 6,875.9 35,120.5
[40~45 - 1,062.0 13,9320] - 68886 21216 1,042.8]  2,0880 5,562.0
45~.50) 154586 1264119 4222591 157660 3,501.9 93850 457927
50~35 4.133.7] . 46,8859 19,1258 10,45]1.6 4.913.0 9,561.8 22.206.1
5560 345400 4784601 154707 81674 3,379.0 4,6363] 10,0932
(6065 545541 120,9352]1 31,6889 12,840.2 43978 7,330.6 23831.0
- |65~70 2,207.8] . 70,424.0 18,1525 6,397.7}. 3,087.0 1,408.2 11,040.7
7075 3,955.1] 1244792 33,297 .0 10,6972 61013 T 2781 243449
{75~80 : 13,806.5] 240,880.1 TRI144.4] 232992 11,7249 10,8381 . 39,5359
_ . 80~ 0.0 00 0.0 00l - 0.0 ' 0.0] 0.0
“auning time (hoursfday | L 101 SAFTI3| T6,1220]  TATTS[ 29N TEA8T] TTAA




IV. Without Package A, but with New Bagamoyo Road

" Medium

Running Distance (km/day} - Motor Passenger |. .. Light . Beavy y
Cyele " Car BV LG, NN - Bus . Hini-bus
i0 723.8] - 20,163.6] 73497 - 57665 2,598.5 . 0.0 103.5
?pegd = 10~15 . 0.0 K] R X2 R X 0.0] . 0.0 0.0
15-20 1330411 469.2263] 1327321 70,663.7 283828 16,232 4] 8], 168.8
20~25 5.0106] - 93,0156 18,633.6] 481421 1.073.7 2,838.1 16,830.7
[1125-30 ~ 0.500.6] 80,4169 26,703.6] - -12330.9 4,3544 5,900.8 25,003.6
[30~35 60110] - 986462] 28517.1] - 137185 -3,8755 6,400.5 20,262.8
35+40 133120 177,022.2] © 57383.6) - 20,500.9] - 74909 8,420.7 33,922.8
. {40-43 G181.5] ®6427.6] 33.7719.7| 168603]  57479] 11,1300] 359421
45~50 - 16,434 2] 134,442.6 44,1567 74, 590.4 6,249.7 13,6393 54,591.4
50~55 4,6400| - 68,618.9] -20,580.0{ 57283} - 17099 12,9934 17,005.7
55~60 1,765.0 23,8849 76,8100 - ~.3,5387.3] - 23375 12779 1,903.7
60~63 73512 33,0450 11,1089 272241 11701 1,9487 88102
65~70 —4,119.0[ 106,438.4] - 25903.9 9 1813] - 47539 3,291 4] 144627
T0~15 30274 53,124.6] 145050 S6842] 256706 1,989.7 12,338.0]
RO 22.’379 4] 346,643.5] 100,7206) - 3" A10.5] 17,9811 18,4069 67,5494
: 180~ o8] - 00y o o001 0.0 0.0 0.0] 0.0
- = K ,) ~ ,) 7 rd L d
Running Time (hoursfday) 2,9541 54,178.5 .I5,88—i.3 . 7,)-’.1..8 _..,9().(.[6 2 35:?_7 11,0081
V. Without Package B
Running Distance (kmjday) Motor Fassenger - Light © Medium Heavy : .
Cycle _ Car G.¥V. G.V. G.V. Bus Minl-bus
Speed (im) 10 223, 18,5721 6,571.4 5, 5578 2,4733 - 0.0] 103.5
10~15 . 0.0 0.0 LX) 0.0 00 0.0]- 0.0
' 15~20 72.065.6] 448 1200 129335.5] - 68,5024 28019.0]° 18,483.0 78 9”0'7
-|20~25 341521 66,9812 14226.4] 7 3,995.5]. 1,097 . .1,9084 68115
25~30 771824 2058264 67,964.0] - 35500.6 11,1364 14,8701 73,6849
30~35 69528 156,636.2 498663 20,620.6 617041 - 46147 18,3169
- 3540 - 5.333.4] 1423331 ‘48,301 .8 17,660.11 - 6,081.5] . 11,461.1] . 440763
40-~45 5,596.1 94,085.0 3094591 " 98762 4 1203] B36352 23,602.4
45~30 4.490.0] . T1,486.2] 19,5047 4,926.9 1,839.4 2,607.2 18,409.6
50~55 32125 50261.2] . 15437.1]. - 6,0792] - 2,079.7 '3,256.2 13,6908
5560 . 460337 1354266] 36,1990 12,2840 - 6,748.6] " 3.430.1 22,5506
60~65 3,0218] 557024 16,843.1 49123 1,7014 . 1,829.8 10,1108
65~70 L0364 - 33,7691} 68958 23471 938.9] - 14501 3,863.2
7075 . 8,2861.6[. 191,208.0 59,284 9 153961 67628} 6,141.0 30,0332
1530 05741 2279511 68,154.6] 23, 431 9l 115724 10,339.0F - 3211873
80~ 0.0 0.0 - 0.0 0.0 (.0 0.0] . 0.0}
Ruaning rime (houflld#y) . ] 3350.0] 57,2868 17,101.0 . 7, 819 6 . 30047 _ 2,615.1 11,1727
VI. wWithout Package B, but with City Center Arterial Roads
Running Distance. (ka/day) Motor = | Paauenger Light Medium 'Heavy :
Cycle Car G.V. G.v¥. G.V. Bus Mini-bus -
spesd (km) 610 223, 17,496, 56,2374 33518 24733 ~0.0 103.3]
: 10~15 00 0.0 0.0 - 00 0.0 0.0 00
15~20 16,598.6] " 367,093.6] 103 55777 614637 176125 6‘360 1] - 66,6594
20~25 . 6,057.5 79.936.1 16,6118 - 4,559.2 9458] .. 3,198.0 16,712.8
25~30 1337230 13957071 7 50,705.1 17,667.5]. 7.5227) - 7361.5] - 269829
30~35 1T,250.8] 169341.71 49,1826 23,111.5 —4,9312] 0 6147.0]- 36,1240
3540 17,760.4] 191,684.6{ - 60,156.00° "18,659.9 4,509.5 71,2350 50,774.0
40~45 3,407.6 58,857.4 20.7799.0 5202771 15316 .5,156.5 17,789.4
© [45~50 55287 70,531.7 20,6593 . 6263.8] 2,443.1] - 44350 2(,893.9
50~55 44248]) - 59738.6] . 15900.1} .. 51294~ 24989 -3,590.4 13,185.6
55-60 572151 1473005 424480 173269 93874 88618 31,3291
60~05 710221 1676891 T 8353364038 1,786.8] - . 6,885.6] 13,7666
65~70 - 4,614.0] 1200158 30,303.5 -8307.60: - 432950 - 29545 15,546.9
H0~15 - 6,292 8] 168 8329 453758 143865 365087 55944 21,6752
15~80 13,664.5] 202,975 68,0673 7 273537 13 49111, 12,2%8 A6 TS|
80~ 0.0 0.0 2 0.0]- 7 0.0] 0.0 0.0]" 0.0
Ruoning Time (bours/day) TIGOG[ SLSOTI] 156104 1aery 784’7 1 D K2 RO
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VII, without Package' B, but with Kilwa Road

Running Distance {im/day)

. Motor Passenger Light Hedium Heavy
Cycle: Car G.V. 6.V, G.V. Bus Mini-bus
speed (m)  [O~10 78] 10.0866]  LII0] _ 5.7663] . 2,5085 0.0 103.5
] 10~15 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15~20 15709.9] 3683141 109,032.8 (4.148.3 26.2717.5 13,2443 58,423 1
2025 52680 61,6812 11,7108 37341 7184 27112 15,188 4
25~30 25,063.5] 151,642.2 4873336 32,5974 5.032.1 12,028.0 69,0164
30-~35 7384.4) 1559604 482074 16,638.0 487183 5,870.0 22,2852
3540 038921 1433709 46,984 .3 14,153.6] . 33004 4,134.0 30,145.6
40~45 3,518.0 74,036.4 25,7860 9.104.0 3,756.5 6,274.6 16,246.1
45~50 - 7.279.3 02,901.1 253414 70278 2,144.5 4,202.6 23,702.6
50~55 9,275.0] 196,214.5 59,082.5 243528 11,710.4 14,442.6 45,2028
55~60 2,169.6 73,505.8]  27,068.2 6,600.3 2,7538 4.909.9 13,081.6
~65 2814 414544 16.290.1 77769.9 3.540.0 4,515.2 89630
65~70 1,808.2 60,380.8 10,3211 3,033.2 1,943.3 2,5627 10,515.9
T0~15 4,066.3 84,0701 223810 65218 3,904.0 15351 10.161.2
75-80 17.713.0] 3030412 86,2272 284198 13,537.1 14,522.5 56,752.0
80~ 0.0 00l 00f- _ 00 0.0 - 0.0 0.0
Running Time (hours/day} 3,]55.] 322125 13,624 8 7.5207 2.805.8 24005 10,57?;?
VIII. Without Package B, but with Uhuru Road -
Running Distance (km/day) . Motor Pagsenger Light Medium Heavy :
: - . Cycle Car G.Y. G.V. G.V. Bus . Mini-bus
. Speed (km} ' 010 223 18,249.8 6,8403 5,652.9 2,515.0 0.0 103.5
o [10~15 : 0.0 0.0 0.0 (.0 0.0 0.0 0.0
15~20 20,895.21 4194782 122.578.5 66,504.0 26,7895 17358.8 73,6972
20~23 3,4152 67,1683 14,2859 4,011.8 1,104.0 1.90% 4 6,8115
25-30 - 76,1683] 2023124 657761.9] 35,5056 10,8732 12,7769.0 71,8152
30~35 8.9200] 209,820.1] 63,5832 23304.5 78718 - 56348 28,3971
35~40 51682 68,0629 23,134.0 7,064 .4 2,003.7 2,0283 20,1671
40~45 23,8754 48.812.8 17,579.1 6,530.0 23516 4,122.0 14,486.6
45-50 6,287.1 91,263.9 23.568.4 50156 25675 3,216.5 21,9337
50~55 8,670.2] 1982260 59.430.5} .. 21,551.0 99413 14,079.1 46,954 .8]
35~60 6,1503 94,207.9 30,980.6 11,138:1 5,680.1 83323 22,5468
60~65 10768 22,838.0 39156 1,1964 739.6 896. 42384
65~70 1,364 44,0946 6,77534]. 24543 985.9 1,450.1 3,863.2
7075 22112 104,155.2 277064 76160 13,6904 314376 9.634.4
75~80 17.801.4f 283,205.7 90,702 .2 3271269 13,418.0 15,008.2 55,6283
&0~ (.0 : 0.0 . 00] . 0.0 0.0 0.0 0.0
Running Time (houm'ld”) 3,283.0 55,566.7 16,3812 7.664.1 2,9364 24747 10,500.1
IX. Without Packages A and B
Running Distsnce {km/day) Motor Passenger Light Hedium Heavy ’
R . : Cycle = car CGLY. G.Y. g8.v. Bus Mini-bus
Speed (km) 0~10 323, 17,1716 C,0088| __ 5,689.7 74816 0.0 103.5
10~15 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0
15~20 35963.3] 6068449.1 192,660.2 82,206.9 31,6043 25433.0] 129,744.1
120-25 3,750.7 76,270.0 15,2477 38,3222 2,403.0 20318 10,8280
25~30 347062F 450386.6] 1504283 734713 25,930.1 3449721 1297503
30~35 . 7.0736] 1028156 32,219.1] 13,3316 3,693.7 4,604.6 19.772.1
33-4{) 4.771.8 72,5417 22,848.9 3,929.3 2,205.0 944.9 10,543.6
40~45 5.923.1 130,753.2 39.905.6] 11,370.7 6.111.6 33206 192239
45-~50 1,745.3 25.016.0 0 1881 2,729.9 1,02231. 1,490.9 6,415.0
S0~55 1,268.5 41,8583 12,490.1 48321 2,696.9 914.4 1,597.0
55~60 5.856.0] 1018751 38,5799 8,814.5 6,94973 2,650.6 17,935.2
60--65 493,2 94494 2, 288.4 3828 426 3156 3,6474
65~70 2,018.8 37.368.0 11,218.6 3,690.4 [RIBE] 3,044.1 12,4228
1T 21893 107.500.6] 294138 7.732.1] 1,688.0 3,426.0 9.604.9
T5~80 4,664.8] 130,250.4 400458 10,179.0]  6,223.0 8.1/84 24 017.5
80~ 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0
39389 69.34%.1 20,7755 R014.6 3,465.7 3,068.8 13,835.8

Running Time (houre/dsy)
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Appendix 19.6 'Saving of Fuel Consumption, in the Year 2000

Motor Passenger Light Medium Heavy
Discription Cycle Car G.V. G.V. G.V. Bus Mini-bus

1.Total Running’ _
Distance (km/day): 110,658 1,995,761 602,633 236,683 96,163 90,852 395,607
Without Project Case

2.Total Running : )
Distance (km/day): " 110,959 1,736,570 512,195 _225;279 88,369 83,738 384,644
With Project Case ' :

“3.Fuel Cost (Tsh/km): 8.5 17.4 - 23.2 36.8 36.8 36.8 23.2

4.Fuel Price (Tsh/litre): 251 2351 251 191 191 191 - o251

5.Fuel Costs Requiréd .
(1000Tsh}): ) : 940 34,726. 13,981 8,710 3,538 3,343 9,178
Without Project Case .
(1.x 3.}

6.Fuel Costs Required
(iDDDTsh): 943 30,216 11,882 8,290 3,251 3,449 8,923
With Project Case '
(2.x 3.)

.7.Fuel Volume Consumed
(10001litre): 3.7 138.4 55.7 45.6 18.5 17.5 36.6
Without Project Case
(5.04.)

8.Fuel Volume Consumed
(1000litre): 3.7 120.4 47.3 3.4 17.0 18,1 35.6
With Project Case
(6:/4.)

Saving (10001litre) of )
Fuel Consumption 0.0 18.0 8.4 2.2 1.5 - 0.5 1.0
(7.-8.)

Total Saving of Fuel Consumpfion per Day: 50.5 thousand litre (aggregate of Volume of both
' gasoline and diesel oll consumed by each vehicle
type)

Remarke (1): Hith'P:oject'case = joint Implémentatibn of Packages A and B
' (2): Yearly amount of saved fuel consumption: 30.5 x 365 days --11.1_million litre,
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