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Table 5-1 ALTERNATIVE SUPERSTRUCTURE TYPES

Positioning of Picrs | Main Span Length |- ' ‘Alternative Superstructure Types

Case (1} 250 m (1)} Cable 'stayed stéel girder

- (2y Steel truss _

Case (2) 210 m "1 (3) " Cable stayed concrete girder _

Case (3) 170 m -1 (4)  Cornerate girder- with a hinge by free -

: cantilevering method

Case 4) 100 m (5) Concrete girder with three hinges by

: : free cantilevering method
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Table 5-4 PROJECT COST

(Unit 1,000 K $hs,)

‘Alternative (2

Alternative (3)

Alternative (1) Alternative(d)|  Alternative (5)
ltem Cable-Stayed Steel Truss Cable Stayed | Concrete Girder | Concrete Girder:

Steel Girder "~ |Concrete Girder| With One Hinge|With Three Hinges
Bridge 296,889 282,292 282,655 283,877 274,697
Approach Road | . 24,239 24,239 24,239 24,239 24,239
Construction Cost 321,128 306,531 - 306,894 308,116 298,936
Engineering Fees 38,535 36,184 36,872 36974 35,872
Land Acquisition 2,664 2,664 2,664 2,664 2,664
Compensation 450 450 450 450 450
Sub-Total 362,777 346,429 346,835 - | 348204 337,922
Contingency 36,278 34,643 34,684. 34,820 33, 792 :
Project Cost 399,055 381,072 381,519 383,024 ;“371714
Maintenance Cost 1,424 6,138 549 669 669
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Table 5-5 COMPARISON: OF BR!DGE CONSTRUCTION COST

(1,000 K.Shs) -

' jtem PC Girder PC Girdet (Al 4)
X Center Span 210m Center Span 170m
Suﬁerstructum ‘83,284 72,930
Substructure 71,039 7449
Témporary Work 62,600 .. _62,600
Overhead 75,923 73,598
Total 292846 283,877
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Table 5-6 "CONSTRUCTION COST OF P.C, GIRDER {2 = 210 m)

—5.11 -

Itern Unit Qﬁaﬁtities (KRE&S') (logglf){ﬁ-nsths')
Superstructure:— kgfc m..z | o . o | '
Concrete ack =350 M8 8,000 1,250 10,000
Form | M 25,600 210 5376
Reinforcement t 640 14,000 8,960
P.C.Rod t 735 48,000 35,280
Cabls t - 110,000 .
Shoe t 17 45,000 765
Expansion Joint M 625 - 17,000 1,063
Erection Equipment Lump Sum 1 13,200
Timbering no 1 , 4,700
Pavement Carriageway M2 3,570 110 393
Pedestrianway |. - M? 1,680 110 185
Concrete’ m? 395 1,200 474
Handrail M- 860 2,800 2,408
Guard Rail M. . 400 -
Lighting No. 15 32,000 480
SUBFOTAL (1) 83,284
Substructure:— " kgfem? . ‘ S
Concrete ock =240 M3 4,794 1,200 5,753
Form ' M? 2,260 210 475
Reinforcement t 384 14,000 5376
Timber & Scaffolding |- M | 180 755
Excavation & Filling M? 2,180 220 480
Castin-Place Pile M 1,940 30,000 | 58200
SUB-TOTAL (2) | | 71,039
Temporary Works (3) - | . _ Lump Sum 62,600
TOTAL (4) 1 W+ @ | 216,923
 Overhead (5) - @) x35% 75,923
GRAND TOTAL @+5) 292 846
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Table 5~7 VARIA?IONS OF ALTERNATIVE (3)

Alt. ltem Spari Length : Span Ratio '
ALT. (3)-1 mm+2mm+ 8Sm =420m | (1:294:1)
ALT. (3)—2 95m + 280m + 95m =470m | (1:295:1)
ALT.(3)-3 | 100m + 320m + 100m = 520m | (1:320: 1)
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Table 58 COMPARISON OF BRIDGE CONSTRU_CTION COST

(CABLE STAYED CONCRETE GIRDER]) -

~-(Unit: 1,000 K.Shs.)

Bored Cast.In-Place -

Piles ¢=2.0, n=18, 1=25.0

o ALG)-1 | AL@)-2 | AlL(3)-3 | Al 3
! 2=250m | £=280m | £=320m | 2=210m
" ‘Superstructure 89760 | 110,159 | 132,821 81,297
Substructure 45,917 55,535 | - 59,784 65397
Temporary work . 60,000 59,300 57,000 62,600
Overhead 68,487 78,749 87,362 73,281
.Total 264,164 303,739 336,967 ' 282,575.
Note: £ = length of the central span . o
. (Unit: m)
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Table 5--9 CONSTRUCTION COST OF CABLE STAYED CONCRETE GIRDER' (£=250m) ALT. (3)-1

Ttem Unit 3 Quantity (%ﬁg“-) ' (IR%?O{%EI‘S-)
Superstructure:— _
Concrete ook = & é%“z M - 4,680 . 1,250 5,850
ek = S M| 840 1,150 966
Form M 18,900 210 3,969
Reinforcernent ' o t © 468 14,000 6,552
P, C. Rod 1 ¢t | . 20 48000 | 13,440
Cable t 320 110,000 35,200
“Shoe t 6 45,000 270
Expansion Joint M 29 17,000 493
Erection Equipment Lump Sum 1 | 15,400
': Timbering o Lump Sum 1. : 3,000
Pavemnent Carriageway M2 3,570 - 110 393
Pedestrianway M2 1,680 o 110 185
Concrete M3 395 1,200 474
Handrail . ' M 860 2,800 2,408
Guard Rail | M 1,700 400 680
Lighting ' Each 15 32,000 | 480
SUB-TOTAL (1) : 89,760
' Substructure:— . ' _ _

Concrete ock = JEN M | 3750 1250 4688
ook = o v | sm0 1200 | 3,984
Foim " ' - M 6130 | 210 1,287
" Reinforcement t 60 | 14000 8,820
Timber & Scaffolding . M3 10,900 180 1,962
Bxcavation & Filling M 1936 220 426

Cast-in-Place Pile ol M 990 25,000 24,150

'SUB-TOTAL (2) | B ' | 45917
: Tempbraty Works 3) _ " [Lump Sum ) © 60,000
TOTAL (4) @) 195,677
Overhead (5) (4) x 35% 68,487
 GRAND TOTAL (4) + (5) o 264,164

—5.14 =



Table 510 CONSTRUCTION COST OF CABLE STAYED CONCRETE GlRﬁER_ (k=280 m) ALT.(3)-2

o dem o | it | Quanty - | &Shs) (lﬂgg,gf;ﬁgsf'
Superstructure:— o KSL 1,000 KSL.
Concrete | oek = Xefem: M? P 5050 1,250 6313
_ ack = SEE M2 650 1,150 748
Form _ M? 19,660 210 4,129.
Reinforcement ' t 508 14,000 7,070
P. C. Rod : - t 303 43,000 14,544
Cable - _ Tt 435 110,000 47850
Shoc : . t ' 4 45 000 180
Expansion Joint M 14.5 - 17,000 247
- Erection Equipment | Lump Sum . 1 ' . 15400
Timbering ' B Lump Suin 1 ' ' 9,400
Pavement Carriageway M | 3995 110 439
Pedestrianway Mm? 1,880 110 207
: . Concrete | M 405 1,200 486
Handrail M 940 2,800 2,632
* Guard Rail o : M - 400 -
. Lighting = . ) " Each _ 16 32,000 512
_ SUB-TOTAL (1) o 110,157
k Substrub:tilre:— : _ _ _ . .
Concrete ock a59900| M 4813 1,250 6,016
ek =T M? | 7000 -] 1200 - 8,400
Form ' - M2 8,155 210 1,713
Relnforcoment t 1,127 14000 | 15778
Timber & Scaffolding _ M 13,179 180 | 2.7
Expavation&?il]jng - MR 8253 | .. 220 1816
CistinPlace Pile : M| 972 20,000 19,440
'SUB-TOTAL (2) - ' 1 55535
Temporary Works (3} - L’um.pSum 59,300
_TOTAL (4) M+@+@) N 224,992
overhea(_i ¢) | @ +:35%  . | _ 78,747
GRAND TOTAL OO i 303,739
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Tabls 5-11 CONSTRUCTION COST OF CABLE STAYED CONCRETE GIRDER (=320 m} ALT. (3)#3

ltem ' Unit “Quantities ' ("KRS&%) (1%]%{,8,{%5')
Superstructure:— , :
" Concrete ock= fgom'. | M 50 | 1450 - 6,938
ock = Kl M 750 1,150 | . 863
Form, M2 21,060 o210 4,423
Reinforcement T t 555 14,000 7770
P.C.Rod ' t 333 48,000 15,984
Cable : t 600 - 110,000 66,000
Shoe . t 4 45,000 180
_Expansion]oint S M 145 | 17,000 - | 247
Erection Equipment Lump Sumn 1 S 15,400 -
Timbering Lump Sum 1 10,350
Pavement Carriageway’ M2 | 4,420 110 486
Pedestranway | M2 | 1872 110 206
o ~ Concrete - M? 405 . 1,200 486 -
Handrail _ I M 1,040 2800 | 2912
Guard Rail _ M - _ 400 —
Lighting Each 18 32,000 576
SUB-TOTAL (1) : , e 1132821
Stlbstfucture:— o _
Concrete ok = 3“55"3“50 M | 5.500 1250 6,875
o ack= ™ M | 8000 | 1200 9,600
Form _ _ , M2 9320 210 1957
Reinforcement t 1,288 14000 | 18032
Timer & Scaffolding . | ™M |, 13,179 | 180 2372
 Excavation & Filling o M ] 13400 220 2,948
CastinPlace Pile . m 900. 20000 | 18,000
SUB-TOTAL (2) _ ' , ) 59,784
 Temporary Works (3) | LumpSum| 57,000
TOTAL(4) (HRHGE) o 249,605
Overhead (5) (4)x35% 87,362
GRAND TOTAL @)+ (5) . T ' 336,967

-~ 5.16 —



Table 5-12 COMSTRUGTION COST OF CABLE STAYED CONCRETE GIRDER {2 =210 m} ALT. {3}

Item Unit Quantity (KR:E?E? ) U%&&;g{ls) '
Superstructure:—
Concrete ock = -ggsjém‘ M3 4600 1,2SO 5,750
. _ ock = g“%’"g M? - | 1,150 -

" Form - | LM 18400 | . 210 | 3,864
Reinforcemerit . 1t 470 14,000 ’ 6,580
P.C. Rod ¢ 265 48,000 12,720
Cable t 260 110,000 28,600
Shoe ' o ot | 6 45,000 | 270
Expansion Joint M 29 17,000 493
“Erection Equipment ' Lump Sum| I _ 15,400

Timbering o Lump Sum] =~ o 3,000
Pavement _ Carriageway M? 3,570 110 393

' Pedestrianway|  M? B 1,680 T o 185
. Concrete -~ |~ M? 395 © 1,200 474
Handrail . M 860 . 2,800 2,408
Guard Rail M| 1,700 400 680
Lighting ' Each 15 32,000 480
SUB-TOTAL (1) ' 817297
Substructure:—
Concrete : ock = 3:;g6'c;n(;0 M — 1,250 -
o sk = Kplem™ T 7,017 1,200 8,420
Form : oM 6,622 - 210° 1,390
Reinforcement . t 520 14,000 7,280
“Timber & Scaffolding M3 7,795 180 1,402

 Excavation & Filling _ M’ 193 | o220 . 425
Cast-in-Place Pile M 1,552 30,000 46,560
SUB-TOTAL (2) _ _ o 65,477

Témporary Works (3) ; Lump Sum _ ' 62,600
TOTAL (4) (DHDH3) , ' 209,374
Overhead (5) S 4y x35%. : . _ 73,281
GRAND TOTAL @) +(5) : _ : 282,655
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Table 6-2 TYPE OF INTERSECTION

Al-grade intersection - - Grade " Remuarks

Intersection of Pro_ject Road Nonssignalized [ Signalized ~ Separation
_f'o Printary Distributor X ' X 0O
to District Distributor X o X
to Local and Access Road - @) X . X
Note: O — toestablish intersections
- X — not to establish intersections
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Table 71 UNIT WEIGHTS. OF MATERIALS

Material Unit weight

Steel, Cast steel and Forged steel 7850 kg/m®
Cast iron 7250
Alminum alloys . 2800
Reinforced concrete and Prestressed concrete 2500
Plain conciete : ' 2350
Cement niortar ' 2150
Timber ' 800
" Crushed Stone (Under Sidewaik) 1900
Asphalt pavement : 2300

(b) EHTE

EWEGEETEL L 7y JWE(T-HELL -WE) LSBHEK
X D%ﬁtg‘}l%o

EHRE LOTOMOBEYICHN T 2 RIAWEE, B AHS B2 O U
BarbHEDOTL-20MERK X5, TL-20.BSOHAL JUHBHE
& D % B Appendix 1 KRA W b,

BRER & BRI R T A ERE
BB - R RO EH B L . CBE A hb80 &3 5,

i) EHWIE, Table 7 — 2 % L X Fig.7 —5 WRAN DT — FFE S
fENnbo BEWAMICABE 1 2OBRWEI B SN 5, BHMK
B, BATWANHCRKOBMH D 2ETS Lok, FEOEH

WA E N B, | | -
’ ) Table 7--2 T-LOADINGS

.Ciass of R Gross Weight of a | Weight of a Weight ofa Wcig'ht of:i Length of contact
bridge Loading weight front wheel | rear wheel | front whee!l | -rear wheel area of a wheel on
: . : the roadsurface
W {ton) 0.1W (kg) 0.4W {kg) | .b, (cm) b, (cm) a (cm}
Ist T-20 20 2,000 8,000 125 50 20
. 700ch_cleatance . 275¢m clearance
A ! ,L
17%
Q)
A
&N
4]
!

Fig.7-5  T-LOADINGS
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transverae direction

Y

i) HBEd 500K, ol f}/fmﬁffﬁybd&ﬁéh B
FH R T BRI
EMEROER R X T ?én%%m&fao

i)Eﬁkn\Tﬂm7~3f$ﬁm%ﬁ&%ﬁénkﬁ%§Pw;U
HAMMEMAPUES s n@dBF IR b Y OEHAH K Table 7 —
STRMHMRELTERINAAP2 2 LUP/ 2RI 2,
AMLOWMBEBHMCR SAHEEELEL2 L0 fTTL4 0L
F A,

Table 7-3 L-LOADINGS

' ' Main loads (up to 5.5 imeters in width) - Sub-loads
Class of Loadi : -
bridge . oading | . ctead | Uniform load, p (kg/m?)
' P(kg/m LS80 L>80 :
(hg/m) = —~ 50% of main
: - loads :
Ist L-20 5000 350 . 430-L
but not less
than 300

- where, L'= span length in meters

lins load, P .
unlrom 1oad P ~ ® @ __©
p/2 ﬁ p/2

. ﬂﬁg P
IHHI'HIHHHIHH -
Hil

| 7///@%&////1 | e
\\\/\ \\&&\\\\\ b2 [TTTTTL 52
///// %3% anifora load

\o_ngit.udinal direction L.ransverse direction

Fig.7-6 L-LOADINGS

i) % EIE, Table 7 — 4 KARTh 5804 EHESHA S 2,

Table 7—4. UNIFORM LOAD FOR SIDEWALKS

Span‘length, L (m) L<8 | 80<L<130| L>130

Uniform loads (kg/m?) 350 430 — L 300 -

70—
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b) #
Table 7-5 REINFORCEMENT |
” , Modulu.s of  Allowable Similar
Standard Yield Point Elasticity: Tensile Stress Standard
NS G3112 | > 30 keg/mm? | 2.1 x 10%kg/em?| 1,800 kgfem?|  BS 4461
~ SD30 cold worked
high yield
c} P CHiE
Table 7-6 PRESTRESSING BAR
Standard | Yield Point | Tensile Strength lglgytl::?t(; Teﬁsliﬁx“gitl;g;s* Slmllaf Standard
JIS G3109 -~ : '
SBPD 95/110 > 95 kg/fmm?| >110 kg/mm? | 2.0x10%kg/em?|  66.0 kg/mm? _ BS 4486
1 ) : . ] - Prestressing Bars
1S G3109 ey 2 ¢ 2 2| BS 4486
SBPR 95/120 >95 kg/mm? >120 kgfm.m_ 20x10 kg}'cm 71.2 kgfmm Prestressing Bars
* for permanent design loads
dy & —7
Table 7--7 CABLE
. Nominal size Tensile Bearing '
Standard Sl_gn of Strand Strength - Stress ¥
: ' 15.2 mm - I
1S G3536 SWPR7A | composed 7-wires| >165 ke/mm? | >140 kg/mm

B

732

(1

* The stress for 0.2% permanent elongation
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Cable | Desi Number - | Allowable | = Cable . Design Number Alldw:;ble
Tensile - o Tensile Tensile of Tensile
Number | Strength | Strand Strength | Number | Strength Strand | Strength
§1 7751 N=37 787t S 12 125t N=19 404 ¢
S __2 763 37 787 S 13 121 19 404
S 3 750 37 787 |'S 14 525 27 574
S 4 636 37 787 S 15 627 37 787
§ 5 622 37 187 S 16 635 37 787
S 6 605 37 787 § 17 601 37 787
s 7 592 37 787 | 518 572 37 | 787
s8 | 59 37 787 | § 19 596 37 { 7187
S 9 574 27 . 574 | § 20" 724 371 787
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0505058 O00/ 20 OR0Z0
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Arrangement of Strand

Fig.7-9 DESIGN TENSILE STRENGTH AND
CROSS-SECTION OF STAYED CABLE

—7.14 -

Strand



Anchorage (Girder)

Jacking

Wedge

Block

| Ring Nut -

Adjusting Tube

Trumpet

" Polyethylene Tube

" Bearing Plate

- Tube

Tube

* Damper

Cap

‘Anchor Ring

Grouting Hole

s=FEbooPoE T e

Grouting Hole

90

‘Pressure Plate

T

Fig. 7-10 DETAIiL OF ANCHORAGE

(Unit: 'mm)



3

(4}

T % _
&ﬁxwmﬁﬁmu%o&%ﬁﬁﬁ%@o 9?&%7V/2wft#m5
mgﬂé(mg7—zoﬁﬁ)

HEHOAL I VP CHEIhB1EO0 s~ T, t vO@BY & 5 b ICHE
HAINB, ' '

Bltovsy, bz, ALEI0 74727, 8E 0225, fllOor—7n
BAKFEHEC s 0emOMBEE L . T7 »H—3h b,

B & o _

Bo—TNl v ST - T AR R D, 7 7 LE DR,
%mﬂﬂfﬂﬁvbéhéoﬁﬁ¢w7y7%g—7m\ﬁ&tﬁT»s:
9Aﬁkm¥ulfV/fWBhé ABTHE I oFryoFTrnERAS
50&ﬁ&%@ﬁwwﬁ%f%haﬁ%m&ﬁwﬁhfm @coﬁmﬁf
HssmThb, EOHUMBE L ~ 7 A OBEROEME E L E/LT H(N=

1 9—d114m N=27 >d140m N=37>6165mm),

Fig.7 — 1 1@ sy —7 O BRMEBE 2R 4o

olyethylene tuhe.

‘Cement mortar

Straiq

Fig. 7—11 ~CROSS-SECTION OF CABLE

7. 5-4 EE*'ﬁ@nKuT

{1

ﬁﬁ%ﬁ

Iﬁ®%m%RmF@?—1zmxgh5 @Kﬁﬁhéxﬁm EX g
MR T, mﬁtﬁﬁmﬁ?%gﬁwa\917@%ﬁmﬁbfzw
(1:2)@ bhTVE,

EMOMBE, T30t REIA TV ER—HBTE 240 TH
Bo BEEROMEL TR LE C THEE LEWEHO LRRE, B33 5eT, 5
[BIC P 4R Clln GhT W5,

~7.16 -



{2)

v EBoMRECES6 0m i RE(ANEN, — BB TEEIL 0T
&rg}o )
IR EEOHETEI 9 0 b RE( IR 2R RIRFEI 2 0mTH 2,

BERMCEEHRNOTEME Py v 24— x4 b E LT ABERSD 2 >
7Y~} THRRETN D, '

WO RE

Fig.7— 1 s KEHOMT = — 2> b@ITRENnb, EAGH TRy
T BB, Table 7~ 8 WRSh b, RATRT L 6 K KBS OWiE
THERIGAREBRIEN I D23 N A (A, T VHEREOEX 2T LA
ﬁ":jo

—7.17 —



uny g

H3ICHID NIVIY 40 NOILOISSSOHD Zi—L B4

0S¥t

0591

00L'%.

897"%

00L’€

006

S oce’e

005’8

Uo119a§ PESY Tl

006°%1

8153 A

GOOT

000’9

6Zs’s

oov’z

6.1 00z |

UOTIRS Emwc.ﬁ.m

T efqed

0058

000‘2

006" 7T

uedg IRUD

uedg mqﬂqﬁ g

-7.18 =



HIGHID NIV 40 WYHDVId LN3IWOW ONigN3g  £L—L Big

3010§ 2ATsSaIdUIND [BIXY = N

1wl (o
Juswopy furpusg = W (€

© veds 1o1Usd aY) Uo PILITED STE SPEO] 9AT] 3G YOTYA UOTIPUOD 7 382 (7

,ﬁ% mﬁ%ﬂ: #U1 VO POLIIED 2IB-SPBOT dAT] 3} YOT# UCTIPUOY ﬁ.H w.wmo.... (1 . sel0N
EEE EELEEREENE A EE N
, : 000*¢
ﬁ < /
v °
_ : : L]
| . TN §207L =NN .
m ////////// mhwwwmnz ™. ///\\\\\\\MW\HH\\\\\\A avevd 00001 -
- . . K g . MW7
NN\ )
L £58'Z=N LIPS =N VHZ'L =N 6L5°L =N 0¥ T’ p=N
806— =W @ ﬁ €8S T-=) @ [ £28°9-= V@ 692/ T=H @ .
000“s
| ”.10
000‘s —
Ve O=N ! IS et
ET-=H
000 0T—
w-3

@pstL

WOC 00T = 00°0T % 0T

WoS " LT

WOS"L9 = SL°9. %X OT

OO eCT

oG98

~7.19 -



(23upy] IamO]) SMINPOJY WO = 37
sfwerg Iamo] Jo wonog = iX) {o23uely 1oddn)) SNNPOW UKD = U
s8uepg 1eddn jodoy = (n) BILI2UJ JO JUAUIOR [BOHISWIOS = I
adexuryg 3urkiqg pue dasi) Aqgssangmwun = so BAIV TEUOHIS =V 1S3ION
0STT | OSTL | 0STT | OSTT | 0STT | OSTT | OST'T | 0STT | 0STY | 0STT | 0STY | 0ST'T (1) _ .. B0
$68 | I LTTT | seg SPTT | SIL Iy | vt 61T°T | 66 8ET'T | 99T §0 4+ WO £ NO = 0
£ 6~ | 9t— | e~ 99— | sz pI= | T | vT | e~ |8~ | Te- () _ g0
gy | 10— | 129 | 15T~ | tov | vo— | ses | ooy | 1.5 | vey— | 81z | ost- (wf3) Z/W = WO
P6E ¥6€ €9 | TE9 #06 $06 16$ 168 7L TLS. | 88§ 885 (/1) V/N = Ne
@ (1) ® () ) @ ) | ® (n) 6 ()
T 756'1— 8LT 1~ ©98€°9— €789~ 98T (a3 juswop Sumpueg
- P90°E Z16'y STO'L 8L 6LS°L $iCh ® 2010 [BIXY
Wi'E SPE 1T Zole (gw) ¥Z
¥8LL LIS p8LL (%) 7 .| 1opug o
TLE'S ST LS S(w) 1 | eRes
PLLL LYTEL YLLL {(gm) ¥
€T 0z ST h: 3 B €3 iy Joquiny] UORo%g
uedg 101u0) PRy IaTd uedg Sumqrej oo
43QYID NIVIN 40 SSTHLS LINN NOISAA 8—L SIgeL,

—7.20 —



735

% o 5% 3

{1

" | )

BRQEHa 20—~ Y TELhL, BREATIgT —1 4TI 5,

B 2T 7 7 2 I L C 2 AOKIC L bERA NS, ORI R B
O —FrSEESEE IR S, '

PADORRENEF A2 LR HFELEOKTACIEET AR EIOKE
AL Ty bURHRLS — 4 rEERT B,

H®ﬁﬁﬁfﬁﬂ\ B T20mX20nDOFERHTHL, Thidsr— FADT »h
DB HLBREAME TS 5, L, COBROKMUETLHKmD , TH 4
KFEARINWERTEREZBT=— A v P KHEAT 2% 4.0m X 4.0n O
&k by :

EHMMEOROLICE S — 72Dy 7y b ERTABIC, fEnT T
BoOF bR B, -

i i O e 5E

Table 7~ 9 4, FOWE B~ B & XFC—~COREMBHN & LGHMIED
ik S S
Table 7 ~ 9 WKRT X o, SkHRHAFLIE LR L T, ERIEIHED
LT &g CRHEHEC P WTYy2 ) — VOEBIRERI LG S bOATR
ETLROBNOUBBESEBINTNIADTD b,
AAGEIHROMBIERF TR Lhd, HOBNKHE AHITRO 0.8 %Ll
LEantind, B—BEC—COSBREThEN 096% L 093%E%
T, .
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; . 3 Working Stress :
Sectlon Design Force. Working Stress | Allowable Stress
| Axial Force 3230t -Concrete 68 kgfem? 125 kgfem?
B8-B . - . _
' gﬁggg:ﬁ © 1,792 tm Reinforceément | 102 . " 1,890
S Axial Force 4130t Concrete 56 " 125
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Moment . Ri1] emforcement . . ,
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Fig. 7--14 TOWER
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Tabte 7--11  STABILITY OF PILES

‘ o \Y 16,700 1
g,(())trtkol;:]gopi:off‘g%iﬁltg H . _7-0 t
R : M 6,700 tm
Max. Working Force per Pile : | - 1018+ (38)=1,0561
Min. Working Force _ 818 +(38)= 8561t
Altowabl_é_ Bearing Stress of Soil Tl . 1,100t
. Horizontal Displacement at Top of Pile - 1.6 lﬁm
. Vef'ﬁ_c'z{i Displaceméiat at-Top of Pile - 10.3 mm,

Note: (38) indicates the weight of piie itself.
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i ErLECL TRET S, TEREEW OBME %L Table 8 — 1 KIRT,
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Table 8—1 MARKET PRICE OF MAJOR DOMEST!C MATERIALS

. (In K.Shs.)
Material ~ Description Unit{Market Price]  Remarks
Sand : . T M? 58
Crushed Stone Crushef Dust : ” 31
1/4” : " 93
1727, 3/47, 17,27 i 97 _
Limestone » 350 delivered Kilifi
Stone Boulders 6" x 9™ b 70 '
Cement Standard T 1,143 - | 1,648 K.Shs./m’®
Portland » | 1213 | 1,749 K.Shs/m’
Sulphate Resisitng ™| 12 85/30 {1,853 K.Shs./m’
Gas/OIl Gasolene L 7/50 | Regular
Diesoline _ ” 5/50 '
Engine Oil _ oz 21/50 | Regular
Concrete Block 140mm x 190 x 390 No 5/75 1
240mm x 190 x 390 "l 8T
Timber 150mm x 25 Cedar M 6/42
| —do- Cyf:ress ' v ' 5/80
—~do—  Hardwood | * - 23/84
300mm x 500mm —do—| |  95/35| o
Paint Plastic Emulsion L 114/20 | ex Factory
. _ Enamel Paini » 71/60 ] —do—~ _
Cut-back Bitumen | Grade MC30 | 7 4710 | delivered Kilifi
Grade 800/1400 » 5/30 | - do—
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Table 8-2 COST OF FOREIGN PRODUCTS (CIF PRICE}

(In K.Shs.)

©Item : . Class Unit ~ Cost ‘Reniarks
Steel Deformed Bar JIS G3112 SD30 - T 4,150
H-Shape JIS G3101 8541 T 6,200
YIS G3106 SM50Y T 6,900
Plate JIS G3101 $$41 T 6,300
' JIS G3106 SM50Y T 7,000
P.C. Rod JIS G3109 SBPR 95/120 | T 17,600
P.C, Cable JI5'G3536 SWPR 7A T 18,7060
Shoe - Cast Steel T 47,000
_ Gum Pad t= 70 mm - M 20,000
Expansion Joint Rubber A= 150 mm M 16,500
Guard Rail ‘Steel M 268
Handrail Alumi. h=12m M. 2,400
Lighting (Na. Lamp) Steel Pole h = 10m No. 11,000,
: ' : Alumi. Pole h=10m No. 27,000
Traffic Sign Alumi,  A=2m? No. 18,000
. o : . ‘ . Depreciatio_ri rate
Cone Crusher 45 kw No., 1,145,000 200 % 107¢ Hour
Asphalt Plant 30 tj’_h 101 kW No. 2,390,000 370 X lﬂ—élHour'_
Concrete Plant somih T4 kW No. 2,845,000 : 299 x 10“:6}'Hour
R.C. Drill $3.0m  35kW 'No. 1,222,000 400 x 10”5 /Hour
Vibro Hammer 60 kW No, 474000 | 474 x 10°% Hour
_ 150 kW No. 1,216,000 | 545x 10 °/Hour
Earth Auger 22 kW No. 291,000 445 x 10 % fHour
Compresser 5 m? 52 P8 No. 159,000 | 2,500 x 107 %/Day
£0.5m® 105 PS ~No. 308,000 | 2,500 x 10 °/Day
Cement Silo 100t No. 729,000 775 x 10 % /Day
Climing Tower Crane 45PS 100tm h=96m | No. | 2,732,000 |1,227x 10 %/Day
Muddy Water Tank 30 m® No. 111,000 | 1,778 x 107 /Day
Deck Barge 500t No. 1,486,000 | 1,067 x 107% /Day
 Cantilever Carriage 350tm 83t " No. 2,276,000 | 1,510 x.107%/Day
Vibrator 60¢ 1.2kW No. 8400 | 3,889 x 1078 /Day
Winch ) 35 KW _ No. 105,000 | 3,187 x 10~ /Day.
Roof, Floor & Others for Cantilever Carriage No. 226,000
Dywidag Jack 706 No. 46,500
o : 50t No. 39,600
Elec. Pump for D.J, No. 39.,500
Freyssinet Jack $6 Type No. 98,400 .
Elec. Pump for F.J. LEP Type No. 50,100
Bar Bender No. 49,100
Grout M_éXer No.- 21,800
Grot{it Pump No, ‘48_,300
Dynamometer 100 ¢ “ No. 44,800
Three-Wing Bit 20~ 24m No. 57,300
Concrete Backet 185md " No. 39,800
‘Welder 500 A No. 168,000

Note: Refer to Table 8—4 for the purchase price_of'()'ther-e'Quip'mehts.
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Table 8-3 LABOUR COST

~ (InK.Shs. at 1983 Price)

Item Unit cost-per & hours at day
1. General Labourer 45.5
2. Steel Bender and Fixer 68
3, Mason _ 68
4. Truck Driver 68
. 5. Operator 100
6. Foreman 100
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Tahle 8-5 UNIT COST FOR BRIDGE

{In K.8hs.)

Works

Unit Cost _
Item Sub-Item Class Unit- FC. LC. Total
Main Girder Concrete Ock =350 kg/em? Mm? 880._. 820 . 1,700
Ock = 210 kgfem® M? 700 750 1,450
Form Steel M? 230 55 285
P.C. Rod SBPD 95/160 T 59,000 6,500 65,500
: SBPR 95/120 _ _
% P.C. Cable SWPR 7A T 100,000 11,000| 111,000
i Reinforcement { SD30 T 12,500 1,800 14,300
2 |Shoe GumPad = |700x 800 x 20 No. 13,800 1200] 15,000
% PC. Cable  |SWPR7A T 100,000 11,000 111,000
g :
sl Hinge Cast Steel T 97,000 8,000 105,000
“ |Timbering Girder Crib Type M? 200 50 250
: Hanging Type No. 12,900 1,100 14,600
Stayed Cable | P.C. Cable SWPR 7A T 133,000 13,000] 146,000
Erection & - - Lump | 14,500,000 | 1,700,000 | 16,200,000
Equipment . Sum .
Tower Concrete o = 350 kgfem? M3 880 820 1,700
B 0y = 240 kgfcm? M3 770 780 . 1,550
e Form Steel M? 255 60 315
z Reinforcement | SD30 T 12,500 1,800| 14,300
2 |Timbering — Bracket Type Lump 230,000 20,000 250,000
= | _ Sum : _ . '
Erection & - - - Lump ‘| 4,900,000 600,000 | 5,500,000
Equipmient Sum . _ R
g ; é{l))gttileugant & Concrete O = 240 kgfem? M? '7.70 780 1,550
2w Form Steel M2 290 80 370
35 Reinforcement | SD30 T 12,500 1,800 14,300
5g Excavating & | Soil M? 245 55 " 300
_ §§ | Filling _
27 |pite (P;izilgt—in—f’lace RCD.$2.0m M 41,000 8,000] - 49,000
%ﬁ%in-?lace Concrete 0 = 240 kgfera? M3 770 780 1,550
Form Steel M? 235 55 290
. Reinforcement | SD30 T 12,500 1,800} = 14,300
. § Pavement Carﬁageway Asphalt t = 50 mm M? 102 80 . 182
i Concrete O ™ 210 kgfem® | M° 700 750 1,450
’g Pedestrianway Asphalt t=30_mm Mz 73 59 132
Z Crush Stone - - M 30 140 170
:g Kerb -Concrete = M- 20 80 100
2 Handrail | Alumi. . H=1.2m .M 3_,'100_ E ?'_00 3,800 .
Drain Cast Iron - No. 1,850 150 2,000
Lighting Atumi, Pole |H=10m No. 35,000 8,000] 43,000
Expansion Foint Rubber M 21,000 3,600 .24,0600
Temporary & Other - - LS‘;“H’]P 66,100,000 | 13,900,000 | 80,000,000




Table 8—6 UNIT COST FOR APPROACH ROAD

(In K.Shs.)
Item Sub-Ttem Class Unit Unit Cost
_ FC. LC, Total

Site Clearance Common Field Ha 8,220 2,180 10,400
Densc Bush He | 11470 | 3030 14,500

Demolish House No. 380 110 490
_ Fence M 15 4 19
Strip Top Soil Common t=02m M? 20 5 25
Disposal Common 10 km M3 23 7 30
Excavation Soil Class 2 M3 28 8 36
Embankment Soil Class 2 M 55 14 69
Slope Protection - Grass M? 2 8 10
Drainage Earth Drain 05mx05m M 20 - 5 25
Pipe Culvert ¢ 600 m M 250 350 600

Pavement Carriageway t =475 mm M? 151 199 350
Shoulder t =300 mm M2 108 92 200

Pedestrianway | ¢ = S0 mm M? 41 59 100

Over Lay t =50 mm Mm? 78 62 140

Facility Kerb Concrete M 19 81 100
Guard Rail Steel M 342 58 400

Lane Marking | W=15cm M 5 20 25

Teaffic Sign | 2m? Ahuni. No. | 22,900 2,100 25,000

Lighting | H=10m No. | 14200 1,800 | 16000

Access Road Asphalt Pave- | W=5.0m M 900 1,100 2,000

ment . _
Soil W=40m M 90 110 200
Removal Telephone Line — Lump | 125,000 35,'0'00 160,000
Sum
Power Line M 50 80 130

Low Voltage

—8.11 —
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Table 8~7 BRIDGE CONSTRUCTION QUANTITIES

Sulﬂtem

Class

ltem _ Unit _Quanlity
Main Girder Concrete Og = 350 kgfem® M3 4,042
O =210kefem® | M? 1,838
Form Steel M? 13,908
P.C. Rod SBPD 95/100 T 171
" SBPR 95/120
E P.C. Cable SWPR 7A T 62
’E Reinforcement -$D30 T © 405
*E -t Shoe Gum Pad 700 x 800 x 70 No. 4
%- P.C. Cable SWPR 7A T 0.9
§' Hinge Cast Steel T 4
? | Timbering ‘Girder Crib Type M* 400
) Hénging Type :No. 1
Stayed Cable P.C. Cable SWPR 7A T 254
Erection & Equipment - — Lump. 1
Sum
Tower Concrete Ocx = 350 kgfem? M3 1,623
- Ogx = 240 kg/cm M? 1,440
§ Form Stect M2 4,018
%‘3 Reinforcement SD30 T 331
. é Timberihg - — leif?np 1
Erection & Equipment - — Lump - 1
: Sum
%’ Abutment & Footing Coq_crcte O = 240 kgfem? M? 4,116
22 Form Steel M2 2,278
g = Reinforcement SD30 T 336
g v‘-g | _Excavat_ﬁng& Filling 'Soil M 2872
e Pile Cast-in-Place Pile RCD. ¢2.0m M 1,188
Cast-in-Place Kerb Concrete O, =240 kgfom? M3 137
Form Steel M? 683
Reinforcement sD30 T 6
% Pavemént Carriageway Asphalt t = SOI mm M2 3,570
E;J Concrete g.x =210 kg/cm? M? 95
E-f-,“ Pedestrianway Asphalf t = 30 mm M? 1,512
E:Z Crush Stone - MR 390
3 | Kerb Concrete - M 840
£ | Handrai Alimi, H=12m Mo 840
? Df_afn’ Cast Iron - No. 44
Lighting Alumi. Pole H=10m ‘_No. 15
'Ex_p.ansion Joint Rubber - M 37.5
Temporary & Other Works - - ngg 1

—8.13 -



Table 88 APPROACH ROAD QUANTITIES

Item Sub-Item Class Unit Quantity
Site Clearance Common Field - Ha 1.70
. ' Dense Bush — Ha 575
Demolish House | — No. 37
Fence - M 1,070
Strip Top Soil Common t=02m M3 14,885
Disposal Common 10 km M3 14,885
Excavation Soil Class 2 M 660
Embankment Soil Class 2 M? 87417
Slope Protection - Grass M? . 19,310
Drainage Earth Drain 0.5mx05m M 7,392
. Pipe Culverl ¢ 600 mm M 343
Pavement Carriageway t =475 mm M? 29,389
Shoulder t =300 mm- M2 16,262
Pedestrianway t =50 mm M2 “10,120
Over Lay t = S0 mm - M 1,300
Facility Kerb ‘Concrete M 7,392
Guard Rail Steel M 352
Lane Marking | W=15cm M 7,392
Traffic Sign 2m? Atumi.  No. 2
Lighting H=10m No. 30
" Access Road Asphalt Pavefnent  W=50m M T 1107
_ Soil W=40m M 300
Removal Telephone Line - M 500
Power Line Low Voltage M 760

~8.14 —



Table 8~8 BRIDGE CONSTRUCTION COST

(In 1,000 K.8ks.)

item : _ Sub-Item Class E.C. - L.C. Total

Main Girder Concrete G =350kgfem?® | 3,557 3314 | 6,871
' 0oy = 210 kgfom? 1,287 1,378 2,665
Form Steel ' 3,199 765 3,964
P.C. Rod SBPD 95/100 10,089 1,112 11,201
. SBPR 95/120
%Of P.C. Cable SWPR 7A 6,200 682 6,882
i Reinforcement | SD3Q . 5,063 729 5,792
:i_. Shoe ' Gum Pad 700 x 800 x 70 . 5% 5 60
g P.C. Cable SWPRTA 90 10 100
g . Hinge Cast Steel 388 32 . 420
“ | Timbering Girder Crib Type 30 20 - 100
' _ Hanging Type 13 i 14
Stayed Cable P.C. Cable SWPR 7A 33,782 3,3b2 37,084
Erection & .- — 14,500 1,700 16,200
Equipment ’ ) L ) : _
Tower Concrete 04 =350kgfem® | 1428 | 1,331 2,759
g 0o =240 kefor® | 1,109 1,123 2,232
o
; Form Steel 1,024 241 1,265
u;f Reinforcement | SD30 4,137 596 4,?33
& | Timbering - Bracket Type 230 20 250
Brection & - - 4900 | 600 | 5,500
: 2 éggttix;:llgnt & Cpncretc Ok = 240 kgfem? 3,169 3,210 6,379
35 Form Steel 661 182 843
g% Reinforcement . SD3O _ 4,206 605 _ 4,805 |
é g | gﬁﬁz:l\éatmg & Soil ” | 704 158 862
i | Pite _ gﬁitfin-l’lace R.CD.$2.0m | 48,708 9,504 58,212
Cast-in-Place Kerb .('_‘onc.'reté T = 240 kgfem? 105 107 212
Form Steel 161 38 | 199
- Reinforcement| SD30 75 H 86
'g Pavement Carriageway Asphalt t= SO mm 364 286 C 650
i‘ Concrete Og =210 kgfem? 67 71 138
:r?:“ Pedestrianway | Asphalt t =30 mm 110 89 _ 199
i; Crush Stone = 12 55 67
§ Kerb Concrete — _ Y 67 84
:ng‘ Handrail Alumi. H=12m 2,604 588 3,192
Drain Cast Tron - 81 7 88
Lighting - Alumi. Pole H=10m 525 120 645
Expansion Joint Rubber 788 112 900
Temporary & Other Works - - 66,100 13,900 80,000 .
. Total 219,582 46,071 265,653



Table 8—10 APPROACH ROAD CONSTRUCT!ON COST

(In 1,000 K.Shs)

Item Sub-Item Class F.C. L.C. Total

Site Clearance Comnion Field — 14 4 18 -
Dense Bush - 66 17 83
Demolish House — 14 4 18
_ Fence — 16 4 20
Strip Top Soil Common t=02m 298 74 372
- Disposal Common 10 'km 342 104 446
Excavation Soil Class 2 18 5 23
Embankment Suil Class 2 4 808 1,224 6,032
Siope Protection — Grass 40 158 198
Drainage Earth Drain 05mx05m 148 37 185
_ Pipe Culvert $600 mm ‘86 120 206
" Pavement :Carriage Way t =475 mm 4,438 5,848 10,286
Shoulder £ =300 mm 1,756 1,496 3,252
Pedestrianway t =50 mm 415 . 597 1,012
_ Over Lay t =50 mm 101 81 182
Facility Kerb Concrete 140 599 739
Guard Rail Steel 120 21 141
Lane Marking ~W=15¢cm 37 148 183
Traffic Sign 2'm? Alumi. 46 4 50
Lighting H=10m 426 54 480
Access Road Asphalt Pavement{ W=50m 99 121 220
Soil W=4.0m 27 33 60
Removal Telephone Line - 125 35 160
Power Line Low Voltage 38 -6l 99
Total 13,618 10,849 24 467
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8.5.1 HWERGH

(1)

{31_

- &
REINGHBOBBRECLEZ (G, LTO L > 2HEOIOBD 5,

ca) RBMEE

b) 7Y —2 % IUHEES
c) B X B ARE X R

) HERE

C

e OB OAMOIES Y07 . ) — ARG, FE AR L T
BELTHBETE AV, LrLapbrhid, #ROMKERE LRI N

Bo LA, THMEOTBHNAMEEL Z N,
B Hb B2 15 B
a) EAHHER

Mt B AG SR BREE L RO 0 b, EREMEIF Uk 5 €

[}

%

Nbhht, FAHBEERSE, 1 FHA— FAMkb12K.8hs. &SI

hiz, o

b) 27V — 74 X UHEEER

WS DA B TRE A AR ( B £ b k) W, 45 Lo f
EXBBPDEMHEUELLNL, LELAB LX) 7 4 2 ) =20
REHE, BUREED TR, 2OBROAOKAVLR S X ~<— x

BRI, Lkt T, AMREBREZET 2 BEH5% K,

BWELTO 2y — 7 DRI, B LK~ TE D EAEL 2% b,

COBEBELCENTHE, 7Y -7 BROBRAEMENMEZE TS L & 1 5,

o) TR & 5 EE IR R

HafERocb I TRERI W ABCH L Cd, HRBEEE k

b s &

) 7 B MR, BUTIC S L TF CICHAEE AT C & A L

Tnde LEBL,CLOFE 9,2 yDROIE, &7 =HoBHAHO

WMEALELAD, COHEBPEBERE 13434078855,

PR U i B Ak B A C LI X L T bR, MTFO LK

3o
Bl WEEE 00 FAnEREH
12K.8hs.“m X 1343404 = 1,612000K.Shs.
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8.52 W #©

- & _
MR 2 bR F LTI 5000MBAENIhAk, COMWBK LY,
U7 BORMEBRE-ORBR LS AROMES LT 5,

@2 &l 1 &/ ,
HEHOBRME B b 106,000k.Shs. & FM+T 5, FLCHHEEORBEGE,
LTolrsefFHAEIh5,

B # B WO B
190,000K.Shs. X ) 37 = - 370,000K.Shs.

8.6 FnYzgbhaxXb

1) 7wy o raoxt _ _
Ty, s A A N GRS, TRERE, MAHEBE, SRS e U TESE S
BUMBELHCEHEIN b,
BT R E o 2@ EREDY, THEAERDSE, HITHN, BHhEmEs.
HEH#OEFO1 0% LRET 56
e, s b AL E Table 8 —1 1 0L S KRbAINS, & DETIEREN
BT A MBES T EREL T ks,

Table 813 PROJECT COST

(Lo 1 000 K.Shs)

T ?“”emy FC. Lc. | TC
Bridge | 219,582 | 46,071°| 265,653 -
_ | Approach Roid 13,618 | 10849 | 24,467
Construction Cost 233,200 | 36,920 | 290,120
Engineering Fee 27851 | 6963 1 34814
Land Aciuisitian ' - 1,612 1,612
Compensation - . 370 370
Sub-Total 261,051 | 65,865 | 326916
Contingency 26,105 6,587 32,692
Total 287,156 | 72,452 | 359,608

Note: 1) The project cost is expressed in July 19_85 prices.
2} The price contingency is not considered.
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@2 EMy e v 2
iAo, - A AR OETT TIBRF I N, OB LM,
EEGEOMRF Ry — A~ Table 8 -1 20 L 9lmah b,

w2 bua b, BEROMEAS Y, — A WH L T Table 8 — 1 3 @K
TNBELOCREDER B,

Tabhle 8—12 CONSTRUCTION SCHEDULE

Working Itemd 1984 | 1985] 1986 1987 | 19881 1989
Engincering and Evaluation m
Land Acquisition and Compensation |-
Temporary & Other Works . q B |
_ P, N —
Foundations
P, e
. Al : -]
Bridge Abutments ) -
A, F _
P, -
Towers
P, in]
Superstructure
“Surface and Facilities N E - |
o ’ Approach Roads ) . F
Roads : .
Access Roads : : h

Table 8-13 PROJECT COST BY YEAR _
{Unit: 1,000 K.Shs., 1983 price)

1984 | 1985 1986 1987 1988 | 1989

Brigge | FIC | 219582 0 0 | 33,0501 49,880 | 86,370 50,282

C PR e | 46,071 0 0 6950 | 11,617 | 17,670] 9,834
A",?mc" FIC | 13618 0 ) 0] 8995 | 0| 4623

oad | LjC | 10,849 0 0 0| 7,130 0| 3,719

_ : F/CT| 233200 0 0 | 33,050 | 58,875 | 86,370 | 54,905
Construction | 1/C | 56,920 0 0 6,950 | 18,747 | 17,670 13,553
T | 290,120 0 0 | 40,000 | 77,622 | 104,040 | 68,458

Engineering | F/C | 27,851| 4,642 | 9,284 3482 | 2,481 | 3481| 3,481
Fee L/C 6,963{ 1,160 | 2,323 870 870 870 870
Land Acquisi- E/C . 0 0 0 0 0 0 0
tion L/iC 1,612 0 0 1,612 . 0 0 0
Compensation F/C 0 0 0 - 0 0 0 0
Ljc | . 370 0 0] 370 0 0 0

Contingency F/C | 26,105 464 928 3653 | 6,236.] 8985] 5,839
LiC |- 6,587] 116 232 980 [ 1,962 1,854 | 1,443

F/C | 287,156] 5,106 [10,212 | 40,185 | 68,592 | 98,836 | 64,225

Total Lic | 72452] 1,276 | 2,555 | 10,782 | 21,579 | 20,394 | 153866
T |359608]| 6382 [12767 | 50967 | 90,471 | 119,230] 80,091

F/C: Foreign Portion  L/C: Local Portion. T: ‘Total
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BROFMEREO BHY TH, FROBEB *ZHEANZTRE R bA b,

a)

b)

c)

= & HERET _
jAWﬁﬁimﬁﬂkrm1n‘10@6&%@1%?%?&C&ﬁ%%&&
Bo TAMBBEORIEME A - A KD 30000K.Shs.k T 5,

WO fFahk _
ﬁﬁ@ﬁﬁ%@ﬁﬁﬁM10@%1@ﬁ&bhé%@&?%oﬁmﬁoiﬁ®
T b o F BN 2 0 0K.Shs, & T Ao

FRoBHEMEERERY D 3000 0K.Shs.& T b

BREEE L Table 8 — 1 4 WRTo 7K LIMMAHBOEMBE L, HIEOHR

OEMBELTNLTHEEVIFANL, BELITWL E LT 5,

Table 8-14 ANNUAL MAINTENANCE COST OF BRIDGE

Cost Year Cost Year Cost

Year

I | AD. 1990 30 | 9 |AD. 1998 30| 17 | AD. 2006 30
2 1991 30 | 10 1999 | 1,614 | 18 2007 30
3 1992 30 | 11 2000 | - 30 19 2008 | 30
4 1993 30 {12 2001 30| 20 2009 | 1,614
5 1994 30 |13 2002 30 | 21 2010 | . 30
6 1995 30 |14 2003 30| 22 2011 | 30
7 1996 | 30 |15 2004 | 30| 23 2013 30
8 1997 30 {16 |~ 2005 30 | 24 2014 30

- 8.20 —
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Lo

911 BEMIOBMA - BN

a)

)

c)

AR w O 2 ORBEARLEART e v o 2 b HEERFLE2OBAS O @
"L, tOREAMFELEMFT B0 Th D,

KT 0,2 ORENRERGD RO, AT 8 v, 2 b OHE -

CRULATRY L2 pEMiTh e F ) 7 WG S D4 O MEEibko

BHAEELT, A7 02 . 2 b2 bfe b T EBEIREEFBRMENET 2
Ll RARETH B,

EESBHSHLBCRT 0 2 . 2 2 BATNEATHOUEREDR, &
DYLOHESEDTH L, ' '

D) HRMKRBI AT 8. 2t DRASE,

i) PEIMEEECE T e 2. 2 bR ALY BENEA 2 b,

212 BESHOILLODATE

{n

(2}

BEAFHRY ~ 2 |

A7w 7. OBBH A RHEEN (KA - 2 TRBTE RFMR) K
URKERH Rl LT, BeOmR, HEASATATH 5, K5
s TRROMIBR Y oAk - x & \EMTHG s - & T2,

a)  Hei it Ang © 1984~1098 906 iEM

CYNE: S - © 35960800 0K. shs( 198 34E{hs)
¢) BEFLEET Y .

d THEEBETA L L BCHINTY ST M

e) Ferry*)'ﬁ*l:'zjf(?_% © O KEED RS
05 B T U B S E T2 O 2 b D BT BR

A B

Koy, 7 b ORBEETNE, BEESE LT R DOENNE
BHRHARELAWL E ML, A7 vy, 2 VO EEBUHEY
MEILLEEIRL VS,

A7nvy 2 CHE2ORBE s A TORBERGEIhTnb, T

—-91—
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OREHR, 5 O NEEMHIIhTw 5,

KEHEATCE, 2220 - P REBOLBHRG - 1%~ =4 -
ZELTHRBLTNE (B8 EEM) ., cOr - 204 EHA
359608000 K.shs (198 3EMiKE) Tdi,
by i ETE _
AlBFRCHT s FcTHIANTWAE Y -2 &AL THY L BENE
HTable 9 — 1 QLS ThAE,

Table 9--1 PROJECTION OF TRAFEIC VOLUMES

A{Unit: Vehicle/Day)

Year Total : Normal Tralfic Induced Traffic
_ Volumes Volumes
1983 983 983 _
.1‘)‘)0 1,814 1,396 418
2000 3,037 2337 700
2010 5038 3.877 1161

¢y 7LV-P — v KHE

) A7 e, 2 RERIR G 2B (Without Project case).
RFO7 ) kv -2 a8 LadhiEs b in,

) coBE. FOREO Y . ) -8R - ¢ A KOS O MBS b
A TD L, cOKEN, ROy V) - MR EICK &
<_3%5§‘§"%25‘f9'(°&2)5

iin Kﬁ'*ﬁ‘_’ﬂi, Wi thout Prd_jeci case BIFFO 7 . ) — %y — ¥ 2

KEZRFRIBIEIN D IO LT B,
hds, BTY - ¢ AKELEREHCARO 59 Th2,

7 .Y -l X B2 Y - 2 WA N 8 2}
BROTHY . ) -~ b 8 4}
& & L 6%}

AR OEBERUSHFORN

(1) Robro#iE _ 7 _
Pig. 9—1RFT X oK, AAFOBHRARO L pLFERI N T 5,
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i 2 U - Mgk R, Mo R P O EER
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{ « Circumstances of the Project Site}

» Chayacteristics of the Project

Analysis/Determination

of the Benefit

Traffic Volumes

_ Inf OM_LID."}_IWEO“S « Tangible Benefit * Normal
Project Costs %ﬂ[f?— * Intangible Benefit » Induced
w—l—uum-—-—-_ nomics T
Maintenance Cost T ¥,

at Market Price) . a - Modification of
> (]111“;21;)“ F F. 'l;t' Traffic Volumes
- o o | eiry racililies for this Analysis
}?rOJe(ft CosE WSFC, CFC, Expansion/ . - Type of Vehicle
Mamtendnftc ("(.)St Others) Maintenance Cost . Purpose of Trip
(at Economic Price) (in Market Price)
“"\‘ 1
o . .. . F F C'L- N
increase of GDP orry Tacitities

through demands
for Domestic

. . d
ExpansionfMain-
tenance Cost

Travel Time

Travel time
saved by the
Project

. Savings

Vehicle Operating %

Cost Savings

Goods/Service
o
__p»| Time Values
per Hour _—
Basic Data VOC per Km ,.,__,__/'_“\_J
relating to —® and Hour

Time Values
and YOC

J\-__‘I Induced Traffic };

“Indices for Evaluation of the
Project Feasibility (B/C, EIRR)

Analyses on the Intangible Benefit

+ Increase of Employments

* Technology Transfer )

* Improvement of Traffic Service

* Promotion of Tourism Industry and its
Effécts on National Economy

* Decrease of Traffic Accidents

» Enhancement of Interaction of the

* Communities

« Promotion of North Area Development

Legend Underlined Hém

)

[ Conclusion

Basic Data for the Economic Analysis

Boxed Item

Boxed Item with thick line:

Item to be analysed or projected
Benefit and Cost of the Project

Fig. 9—1 SCOPE OF ECONOMIC ANALY_S:IIS
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Y

Source

Expenditure for

Technology to.--

Function of the Bridge the Bridge/Road Construct the
Period Construaction Bridge
D,IT D, IT
Increase o_f Technology
Employment Transfer
Construction
ID, T
| Increase of
GDP |
DT .
Ferry Facilities Expansion/Maintenance
Costs (Available Cost) .
D, T
l ' Travel Time Saving I
ID, T
[ Induced Traffic i
DT _
I - Vehiclé Operating Cost Saving l
D,IT
Improvement of Traffic Service
Usage

including Making Vehicle Large

1D, IT

Promotion of Tourism Industry and
Economic Effects of the Industry

ID,IT"

3

Enhancement of Interaction of the
Community through e g Increasc of
Ability to Cope with Emergencies

D, 1T

{ . Decrease of Traffic Acéidents

|

D, IT. -
" Promotion of the North Area
Development

* Agriculture  * Forestry

Fig. 9-2 BENEFIT OF KILIFI
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Q44  FRiHME S B AR R
(1) 54 fb 47

A AT e Y, 2 b ORI M (A HERER ERBERALMED
O ) BROME ( RHMN, MRBHE) BRI, BEMELA
Wb RO b, &= TEOE S - ﬁﬁ/foKMﬁféﬁ

SR e B LSO TS,

b) AAFICE TR, 7 e ¥ 2 b ORDICHAINDIEMN - ¥ -¥x
BER A, RNEIREBEB LA WVWEETE L TW LB, TOHEA
P RFB M ERFACELNE LTW B, :
—~f. BEIhAMERH - ¥ - x RUSETHBFELRC DN TR
RBFMBRAROIOHBERAIRS,

o) AR R 3L
Ti7 45 4l B 3 R T BB - mléhkr ANLEEEH . v -2, KU

&ﬁﬁﬁﬁi%ﬁﬁﬁT—ﬂ&&ﬁﬁmﬁmW?éww Table 9 ~ 2
DLy HEMBEEREREENT S,

Table 9—2 CONVERSION FACTORS FOR VALUES AT DOMESTIC MARKET PRICE

Standard Conversion Factor (SCF) 6920
‘Conversion Factor for Consumers’ Goods (CFC) 0.935
‘Conversion Factor for Unskilléd Labér Cost 0935
Conversion Factor for Local Materials Cost S 0834
* Conversion Factor for Local Fuel Cost : ' _ 0.167
- Conversion Factor for Local Other Cost _ 0.552
Conversion Factor for Land Acquisition Cost : ' 0.920
Conversion Factor for Compensation . 0.920
Conversion Factor for Local Engineering Fee 0935
Conversion Factor for Local Part of Contengency 0.727

215 $7D/17F®&ém$®ﬁﬁFﬁ&Uﬁﬁ%ﬁ

al K7w v 7 b@&ﬁ;d}?’@(ﬁﬁ?ﬁﬁﬁﬁﬁ{ﬁﬁ&ﬁﬁﬁﬁmﬂbﬁﬁxha N
B (B-C), éémttiﬁ’éﬂimﬁzﬁ(DIRR)’C%ﬁén%o

b) A?u/I&bD&%w¥&Xm5&Mﬁﬁdles1&#&2013¢§
TO3 0FE@ET 5,
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Q2 XN PFPOREER

921

9 2.2

9923

WIEMRER, RUERBEMBRERONERD Tabled - 3D L H Th B,
Table 9--3 PROJECT COST

Unit. 1000 K shs. 1983 Constant/Economic Priced. .

At YU\ qoge | 1985 | 1986 | 1987 | 1988 | 1989 | Toul

Financial Price 6,382 | 12767 | 50967 | 90,171 | 119230] 80,091 | 359,608

Economic Price 6275 ‘| 12,552 | 48,288 84,0201 113,0881 75,548 339,7;71
Economic.Cost/Financial Cost : 94 .5

RO R SRR, DMERE. WA, AR, BEET L SR
DEERINTH B,
)

AFa v 0 b L o CTREFINLHROMSERRE Table 9 — 4 0LHTH
Table 9—4 ANNUAL MAINTENANCE COST

(Unit: 1,000 K shs, 1983 Constant/Economic Price)

Year . Financial Price - ‘ ﬁconomic Price -
1990 ~ 1998 30 s
1999 1614 ' 1,346
2000 ~ 2008 30 | g
2009 1,614 ' 1,346
2010 ~ 2013 30 s

FRRR 2 ( 20 1 345 )

PLFO Lo &0 TCR b, 20 18 KT ORI RRO Myt 75 i
B 175733000K. shs T2,

Q) WBOWMER 1 BR 5 0

W 5 04
b) HH B A D199 04 (M BHEARIR )
o) FHAZIE . M. MER

A B W OH E 0 EFEA®
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93 EEHER |
921 AMLALAEEEM Y- RBEQG D P ¥k Ei

) ABERED 45 = 2 4 .
K7 w7 VICE o CERShBEERMN - ¥~ €x% v =7 WA
T hrm, . ChbOMNBEEGBNN2 LBEFEYALETH D, +0
OB, Tt NEE (GDP )R ALINE, '

2) Ao %
| ﬂi&fﬁ&:é‘] Xi X Vi
Xi  BEERIC L 5 R, WHR. WE, T oW
Viioo BUHEERETO R 04 16 R % K

08 35 55 ) > o0 AT 415 6 % £

T i )
R T g%%ﬁ o =
M 0.896
S 0.906 |
A oozl A 3 I A B B R AR K
oAb 0921 B F

@ AEEOHA (Table 9 — 5 )
Table 9—5 BENEFIT OF INCREASING KENYA GDP

(Unit: 1000 K.shs, 1983 Economic Price)

Year . " Economic Price
1984 1,077
1985 2,154
1986 ) ’ 5,740
1987 - 14,067
1988 : 13,022
. 1989 10,456 )
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T U REERIRIR - M R N OREAL B
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)
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318 . .
k., AT u v 2 N BEBEIN AL L ABA, V7 4 20 - 2 MK
MBOMMEESET, 7. V- BEEEE . L., BOOoEMYy - €2k
e (R s C LI HAWER b5,

WL c O AMERC s bbb, 97 420 - 2 KM BED I

ELBEEE . @7 oY - MR - MR T X b R EERB LR TR

B b, LTHH, KBHEE - HIhABSd, DRABORER

U= 2 b ERET 5300, 7, ) -WBEEILTh, TORR, 7«

V- WS - M T 2 P RORBWE B,

HoT, cOT A OREREABICEL ,ThRbENLIDTHY, O

AR B RBOEA L RS C EbTE B, o

A 25 O HE S T

FPig. 9 - 3WAFEROHMENENRIh Tni,

A g :

a) 5 oRMBAZME (PCU) & S

b MEMATO, 7 . ) -OKENL D BARDWMERS (PCUISL
A ) - BROBER AL REREREL,

o) HMEED 1 AWA - RBTB

R TCHET B,

Projection of ' : Conversion Factors for
Normal Traffic estimation of Hourly Traffic
Volumes volumes in a year,

Fluctuation Coefficients of
Monthly, Daily and Hously
Traffic Volumes.

i
‘Estimation/Projection of
| Traffic Volumes (in PCU}

during 50th Highest Hours

Hourly Total
| Practical Carrying
Capacities (in PCU)
. : ) L
Timing of expansion of
Ferry Facilities
Estimation/Projection Unit prices of the
} of Maintenance Costs rié Facilities to be expanded
{at Economic Price) (at Economic Price)
. v

Expan’sion/MahltenanCa costs
of Ferry Facilities
* {at Economic Price)

Fig.9-3 METHOD OF CALCULATION OF BENEFITS FOR FERRY FACILITIES
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(31 = ) - HEBRER o b L MEIERE
700 - R oA - R

a)

ﬂiﬂhta WRUR B ESACHEE L e, BRI R & R SR

RO o) - MBS - BB AP E Tabled -6 DT EL TS B,

Table -6 PURCHASE/CONSTRUCTION COSTS
OF FERRY FACILITIES
: Unit: 1,000 K shs 1983 Constant/Economic Price)
Facility Ferry Jetty and Dock Office Building
. Approach Road :

at (1 Ferry) (1 Pair) (1 Unit) {1 Block)
Market Price 15,000 27,396 238
Economic Price 15,000 . 25 417 15,886 214

b) v . ) — M PREERS A L R AR (Table 9 — 7 )

Table 9—7 EXPANSION PLAN OF FERRY FACILITIES

— (PURCHASE/CONSTRUCTION BASE) —

Year aclities Ap;i;tfiﬁngabd Deck Office Building
1986 1 (Likoni Type) - 1 Pair _
1997 3 (ditto) 1 Unit ‘1 Block
2001 2 (ditto) _ )
2007 1 {ditto) 1 Pair

e) %ﬁﬁﬁﬂ Z b
- U - R EEE @E’ UEQ‘%%T — 2 bR L,

d) 7 .V - MBI #ET =)
PLLI#A 6, #E5H L % Without Project case TD7 . Y — MBI - #
o=t Table 9 — 80O L2 TH5
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' Table 9-8 PROJECT OF PURCHASE/CONSTRUCTION COST AND

OPERATING MAINTENANCE COST OF FERRY

FAGCILITIES - (SUM_MARY TABLE} —
(Unit: 1,000 Kshs, 1983 Economic Priéé)

Purchase Operating General n ; Maintcnance
FE I D I ) R W o
Year Cost Cost Cost il Ferey E?(?ﬂ?irloiilfcl:‘k
1983 |- - 3,438 13,438 1,221 122 1,542 553
1986 44,386 40,417 3,969 1,221 122 1,983[ 641
1987 5,571 5,571 1,221 122 2,700 784 744 .
1990 .6,024_ 6,025 1,221 122 3,077 860 744
1997 68,178 61,100 7,078 1,221 122 3,956 1,035 744
1998 3,895 8,895. | 2,443 244 4,146 1,318 744
2000 9,724 9,724 2,443 244 4,837 1,456 744
2001 | 140,139 30,000 10,139 2,443 244 5,183 1,525 744
2007 $2,353 40,417 11,936 2,443 244 6,680 1,825 744
2008 12,956 12,956 2,443 244 6,910 1,871 1,488
2010 13,874 13874 2,443 244 7,675 2,024 1,488.
T9013 ] A 10,293 | A 25,543 115,250 2,443 244 8,822 2,253 1,488

1)  Salvage Values

933 RS

Q) H7uv, 2 0k CHEEIRDEY 7 270 - 27 EITHE
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BB L) R EEAMATA KD, FOL 5 ATEH ORI NRE
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Without Project Case With Project Case

P . -

91 ©© *_Vehicle nunning time between
1 ) the points P, and P,
Il * Vehicle waiting time [or
s farry service al the point P,

. . * Vehicle running time
v * Time to cross the cresk by between the points

ferry (between the polnts P and P
P, and P,) ' '

* Waiting Times of Matatu and
" Bus for their passengers

* Vehicle runiting thne between
the points P, and P,

Kilifi Creek

T.egend

—— : Existing Roads
——-- 1 Planned Roads
sy o Ferry Trunspona(inﬁ
=== Planned Bridge

Py

Fig. 9—4 TIMES CONSUMED TO PASS THROUGH
' PLANNED AREA IN THIS PROJECT

b) A7 w2 b VX, CERANBFY 7 429 — 7 EEI5HE

1Y Without Project case ‘21432 4%/3_;—}— o
IR A AETEN 542 4 b
FH7 2 bR 8 5+ a
7.V kB 7Y - 7 ERAKEE 8 &

il With Project case 341 1§

o= 186;3§+a

* 7}9&Rxmﬁpfﬁﬁbm.%Eﬁéﬁﬁs%ﬁ@%éﬂ%o
©) A7 m Y.y PICE o THAE S R B a) B 5 H K 58 4 R A
Do R
Hit = Ti X Vit~

Hit © HEHNO, WS A5 EMIEN
Ti @ EEHO, EANAIYOREBINDE XY 7 2 U - 7 B

HE
Vit #HEMOoTER
i $‘@
t C AEH (1990~2013

i LEoHEBMNow#EEOhCEEY., B4, tohoRiTHHDOE
Bt h Thniin,
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i) Table 9 — o I, E£ENO, AFe v .7 L TEBS
h bt i o S X BT AR A T n b,

Table 9—-9 ANNUAL HOURS SAVED BY THE PROJECT, WHEN
PASSING THROUGH .THE PROJECT PLANNED AREA

{ Unit: Hours/Year)

Year _ Owner Matatu Vehicle Vehicle . ounsm
(1989) | 25814 | 18,059 20,550 | 20,027 | 13406 | 17,033 | 6315 | 10,747
1990 | 27,033 | 18,833 31,357 | 30467 | 14,071 | 17,807 | 6869 | 11,522
1991 [ 28,362 | 19,166 32,776 | 31907 | 14735 | 18711 | 2,423 | 12,741
1992 29692 | 19,742 | 34,711 | 33458 | 15510 | 19485 | 7,977 | 13,627
1993 3,132 | 20,718 36,647 | 23.899 |16,175 | 20,517 | 8753 | 14,845
1994 32,572 | 21493 38,583 | 36,672 | 17,062 | 21421 | 9417 | 16,065
1995 34,117 | 22,047 40,635 | 38,437 | 17,834 | 22449 10,301 17,501
1996 35,563 | 23,045 43357 39995 | 18,724 | 23485 .F11,189 | 19,056
1997 37,336 | 23.709 45,809 | 427100 | 19610 | 24,646° | 12,076 | 20607
1998 39,008 | 24,595 48,519 | 44,094 | 20,496 | 25808 | 13,184 | 22,380
1999 40,993 | 25,481 51.229| 46,199 | 21493 | 26,969 | 14292 | .24,152
2000 42,860 | 26,259 | 54,036 | 48,437 | 22,513 | 28,264 | 15393 | 26,246
2001 44,825 | 27271 47,072 | 50658 | 23609 | 29587 | 16,713 | 28333
2002 16,864 | 27587 §0.2611 52,736 | 24,595 [ 30,840 | 12,369 | 30,910
2003 42,969 | 28,251 63,617] 55,073 1 25592 | 32,13t | 19610 | 33,458
2006 | 51,074 | 28916 | 67,20] 57500 | 26,811 | 33,679 | 21,383 | 36,449
2005 | 53400 | 29,360 70,972 | 60,048 | 28,030 | 35,008 | 23266 | 39,441
2006 55,696 | 30,025 | 74918] 62711 | 20261 | 36643 | 25,135 | 42.862
2007 58,202 | 30,492 | 78,598 | 6559 | 30,697 | 383st | 21220 | 46,363
2008 60,515 | 31,059 | 83,373 | 68,730 | 32,076 | 40,056 | 29,595 | 50,245
2009 | 63261 | 31464 | 88393 | 71570 | 33237 | 41,209 | 32,129 | 54,620
2010 | 65903 | 31,803 | 93,390| 74.668 | 34,679 | 43611 | 34889 | 59,260
2011 | 68499 | 32254 | 98,823 | 78030 | 36,282 | 45547 | 37,846 | 64,183
2002 | 71,292 | 32,417 | 104,556 | 81,675 | 38,140 | 47,666 | 41,007 | 69,633
2013 74301 | 32,895 | 110,842 86,137 | 40381 | 50,005 | 44513 | 75740

g

() R4 A
) WREEO R

D ASFTEBEEREROLICEET 2,
B AT B A 4 OBRIGMH & & OGRS o B
THRALABERELhATHA LT 5, :
M. M CEE N EHo KEIEE L EH%EE T, TOoNYA
BOokbnbiiffids @M esEHTo L KEST, D
HiEcHOhbTHLoMEET A,
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0 BT, EATAROKBET S 2L (RBAA AL £BD)E
A b L TR R, MRBRE 2 R DO EEL T B

b) HIEISN® 1 4% A b HUE R A B
ﬁ%xﬁmﬁ%#%m%hk $ﬁ%Tﬁ%$?®Bi%ﬁﬁ&@Mb
TR 30 fo. RO L AMAD ﬁﬁ.’ﬁﬂ!ﬁ%ﬁﬂ Table 9 100 {TH AL,
Table 9—10 PASSENGER NUMBERS
: . (Uj;gt_ - Persons/Vehicle)
' c Light Goods Vehicle Medium Heavy
ar - : Goods Goods “Bus
Owner Matatu Vehicle Vehicle
297 2.50 1598 270 2.44 35.78
- - 20 270 2.44 20
C=A— 297 2.50 13.98 — - 33.78
A : Average Nuinber of Persons who use a Vehicle, estimated on our
Traffic Survey at Kilifi March 1933: '
B : Number of Drives, Conductor and Assistant
C : Number of Persons whose Time Valiies are evaluated in Economic’
Analysis.

©) 198 34 O R B T E
é%ﬂm%@% &Uﬁﬁﬁ%%ﬂﬁoﬁﬁﬂ%.&JLA%ﬁb®m
WA HERERICLC, HEEH L7 19834 @ R HRIF RO Table
M-11@LoTHD,

Table 9—11" TIME VALUES PER HOUR IN 1983

“(Unit: K'.slasfHOLlr/Veiﬁc:le)
Tyee of .. |Light Goods Vehicle | Medium |- Heavy | -
ehicle Car Goods | Goods Bus
at Owner | Matatu | Vehicle | Vehicle
Market Price 94 - | 84 99 _ : 240
Economic Price 88 79 93 40 150 224

d) B RS 4 O F )

) R LA (R, v 2 ) b A IR O I e
b OHONMEOREHEAMMTD & o {ED Fie,
$2D%fﬁM?é%®&f& ' '

i LAl m%ﬂ%&ﬁmf%ﬁoﬁ%@%mﬁﬁﬂiﬁﬁﬁﬂﬁ#

Mk ML AW LW o HEAL T, 198 3HKELEFELT
bBHETE,
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3 A RO RO HO 1 2%
Eito,

a) AT e YL biICL TR n&d@ﬁ%ma A [ 5 RS
by IE [H @

ARV LCHER L A AR R EN RO BE 25 1 Table 9 —1 2 DTECTH
Table 9-12 BENEFIT DUE TO TIME SAVINGS
' (Unit: 1,000 K.shs, 11983 Economic Price)

Type of Light Goods Vehicle Medium Heavy

{chicle Car Goods Goods Bus Total
Year Owner Matatu Vehicle Vehicle
(1989) 2633 1,661 3,191 1,161 2,011 4,429 15,086
1990 | 2838 | 1,770 3,481 1,219 2,111 4,737 116,156
1991 | 3,035 1,840 3,704 1,276 2210 5,108 17,173
1992 3266 & 1954 4026 | 1338 2,327 5456 18,367
1993 | 3,539 2,093 4,361 1,396 2,426 5,888 19,703
1994 3,746 2,235 4,707 1467 2,559 6298 .| 21,012
-1995 4026 | 2337 5,079 1,537 2,675 6,757 22,411
1996 4,303 2,512 5,550 1,600 2,809 7,257 24,031
1997 4,630 2,655 | 6,001 1,684 2942 7813 25725
1998 4967 2,804 6,550 | 1764 3074 8,362 27,521
1999 5370 | 2981 7070 1,848 3,224 8,981 29,474
2000 5,743 3,151 7673 1937 | 3377 9,638 31,519
2001 . 6,141 | 3354 8275 2,026 3,541 10,326 33,663
2002 6,608 | 3476 8979 2,109 3,689 11,041 35902
2003 7,052 3,644 9,670 2,207 3,939 11,792 38,304
2004 | 7,559 - 3,846 10,488 2,300 4,022 12,663 40,878
2005 8,063 3,993 11,356 2,402 4,205 13,548 43,567
2006 |. 8,633 4,173 12287 |- 2,508 4389 | 14474 46 464
2007 9,254 4,360 13204 | 2,624 4,605 15,532 49 579
2008 9864 | 4535 14 340 2,750 4811 16,603 52,923
2009 10,565 4,725 15,646 2,863 4,986 17811 56,591
2010 11,269 14,898 16,904 3,987 5,202 19,014 60,274
2011 12056 | 5096 18,381 3,121 5 442 20,360 64,456
2012 | 12833 | 57252 19 866 3,267 5,721 21,831 68,770
2013 13,716 5,461 21614 3,445 6057 | 23512 73,835

034 BFRIEEMN | |
1) EREMO R A H = & b L HTRATMER Y7 b IS
A A7 U, 7 bCEABRRBAKO L9 & 2/ = A8 L o CRET
HIOLEFELLN L,
A7w .2 vk, fmﬁén&ﬁ&&Umwf x4 2

—’ﬁﬁxm@@ﬂﬁ&%ﬁﬁ&ﬁb thb@ﬂt#ﬁﬁﬁﬁ&&o
T.%émeﬂ%@ﬁL#@@ix%ﬁ%EEﬁb TORB, Wb

—9.15 -



R WWRRBET B,

Y LA AP T, AW TR FERIDO TG Y FEA VI A o
WEERT S, : _
Zts, EESHEHTC AT, BX, B, TOoMhORITEHNORHI
HEEh Tk,

(@) AMEFOHEEI N
AFEXAPTORR L , THIIEIL L,

Bit—‘—‘%XTVit x VIt X 365 xTCi -

i B
1 p 4ER(1990~2013)
B A@i

TV o e _

vl . #EmBEdmBR(V/D) AL, B, AR, 20K BRIO
Wik, :

TC T ATmY .7 b ARBOBETHEREO, AV r Y7 T,
TN S EE% 7 VAT ( Hour / Vehicle)
Car, LG(Owner), MG, HG © 0.3 03 6H/ Vehicle
LG{(Matati), Bus . 0.3536HVehicle

(3) SERGFAEBLZMPFL ( Table 9 - 1.3 ) _
Table 9-.-13 BENE.FlT DUE TO INDUC_ED TRAFFIC
{Unit: .1,000 K shs, 1983 Economic Price)

: Light Goods Vehicle Medium Heavy )

Car } Goods Goods Bus Total
) :Owner _ Matatu Vehicle Vehicle .
(1939) 396 250 48D 177 - 299 634 2,256
1990 425 266 522 182 316 704 2,415
1991 457 © o 562 191 .33 758 2,577
1992 488 302 610 199 349 813 2,761
1993 526 325 661 208 C 366 870 2,956
1994 561 334 713 219 382 930 3,139
1995 608 364 773 230 399 1,010 3384
1996 - 650 374 834 242 416 1077 | 3,593
1997 694 403 904 253 440 1,166 13,860
1998 | M6 417 " 983 264 449 1,239 4093 -
1999 306 454 1,061 277 474 1,332 4,404
2000 361 472 1,154 290 499 1,430 4,706
2001 919 504 1,246 3m 524 1,531 .| 5,028
2002 [ - 1,000 524 1,350 315 549 1,640 . 5378
2003 1,061 550 1,453 328 565 - 1,753 5,710
2004 1,140 575 1,578 344 598 1,867 6,103
2005 1,213 603 1,707 359 623 2,018 6,523
2006 1,305 632 1851 T 355 © 648 2,141 6932
2007 1392 658. 1,999 392 682 2,300 7423
2008 1,499 680 2,162 410 706 2,487 7,894
2009 1592 "F° 706 2349 428 740 2,639 2,454
2010 1,696 734 2,540 445 773 2,614 8,802
2011 1814 762 2,757 465 806 3,000 9,604
2012 | 1545 s 29M 488 839 3222 10,238
2013 2,060 782 3221 508 231 3,458 10,310
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b) AATKn M7 b EFF2 =% b ( Table 9 — 1 4 ).

Table 9--14 VEHICLE OPERATING COST (VOC) PER KILO METERS
— (ECONOMIC PRICE BASE) -

(Unit.: K shs/Km, 1983 Economic Price)

Type of - Lighit Goods Vehicle  Medium Heavy

. Vehicle Car Goods . Goods Bus
VacC Item Owner Matatu Vehicle Vehicle
Variable Costs 0901 1.397 . 1.397 2.284 4,189 2,533
Fuel 0.686 0979 0979 1.640 3.055 1.603
Engine Oil 0.024 0.037 0.037 0.067 0.084 0.078
Repair 0.191 0.381 0.381 ) 0577 1.050 "0.852
Fixed Costs 0.884 1.454 ' 2.048 2.007 10.479 7.786
Deprqciation 0411 0.958 0.958 0.695 3,489 4.559
Interest Costs 0.258 0.271 0271 0.442 2.070 0.966
Crew Costs 0.594 0818 1.164 0.701
General Administ- ’ i
ation 0.584 1,168 0.758
Insurance Costs 0215 0.225 0225 0.368 2.588 0.802
Total =~ 1.785 2851 3.445 5.191 14,668 10.319
o) EITHMY 2 b EEE ( Table 9 ~ 1 5 )
Table 9-15 FIXED COST IN VOC PER OPERATING HOUR
— (ECONOMIC PRICE BASE)} - ] )
(Unit: K.shs/Hour, [983 Economic Price)
Type of Vehicie _ Light Goods Vehicle Medium Heavy :
: : ' - Car ' . Goods. Goods- Bus
Fixed Costs Item Owner Matatu Vehicle Vehicle :
Description 6.58 _ 26.09 26.09 18.35 7454 48.70
. In_tercst_Costs' 413 7.37 737 11,79 44723 4128
Crew Costs 2) 16.18 21,85 24.86 2997
General Administ- : . ' :
ration . . 12..4.»8. 2496 3239
Insurance Costs 3.44 6.14 6.14 983 5529 | 3440
Total 14.15 39.60 55,78 74.50 223.88 186.74
Note) 1) : Itis _z{ssumed that annual operating hours are 1872 hours uniformly for all types
of vehicle. '
2} : The following number of crews is assumed.
Matatu 2.0 persons
MG 2.7 persons’
MG 2.44 persons
Bus 2.0 persons

(4) ARREFEFT o A P EE K62 ( Table 99— 1.6 )
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TabIeQ 16 BENEFIT DUE TO VEHICLE OPERAT!NG COST SAV!NGS

[ECONOMIC PRICE BASE)
' (Umt 1,000 K shs, 1983 Economic Price)

Benert due to vehicle | VOC Proportioniate to | VOC Depeiiding ori Vehicle -
_Oper atmg Cost Savings - | Running Kms Saved by §  Owning Period Saved by

Year ~ the Project ~ the Project

" (1989) - 2703 A 252 2,955

1990 2836 A 266 3,102
1991 2,962 A 219 3,241
1992 3,094 A 294 3,388
1993 3,260 A 308 _ 3,568
1994 3,406 A 326 3,732
1995 - 3,566 A 341 1 3,907
1996 3,752 A358 ' 4,110
1997 13934 A 378 4,312
1998 4,129 . A 398 4,527
199y 4,318 A 419 4,737

' 2000, 4530 A 439 4,969
2001 4,750 A 482 _ 5212
%02 4956 Copaags S 5439
2003 5,172 A 507 . 5,679
2004 5421 A 533 5.954.
2005 . 5656 A 559 : 6,215
2006 “ 5912 ‘A 586 . L 6,498
2007 6,174 A 615 6,789
2008 - 6,461 A 647 _ 7,108
2009 6760 A G680 ' 744D
2010 7,060, A 713 2,973
2011 7,385 A48 _ 8,133 -
2012 - 7,725 A 788 ; 8,513

. 2013 . 28,113 A 826 . 8,939

936

$7D/10b® %m&%w&&@

Mk@5o@@ﬁﬁ@§f§&bk@#%Me9—l7T@ém

. a)

b)

)

fﬁ&@&ﬁﬁﬁ%%f£b1987&#51989&Tﬁ@ﬁ%ﬁ S

zﬁgwxaﬁﬁﬁﬁmﬁﬁlsomﬂwooTKMmugsa¢%ﬁ§m)
G CED, :

'F@ﬁﬁiﬁﬁﬁt’*ﬁi@( 1o 9 0 EE*(:@ fé#&ﬂ’]@é%&ﬂ 2 74 oTK shS'C&be‘:

#‘2010@?@@33W@9mmﬁKsm&%ﬁsﬂ%
C®F$Hﬁﬁﬁ® ﬁ%@ﬁi%zsiv%mho%@%ﬁmﬁ$25%’
T%M?%Cém cnKk*(#%Lrwgo
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Table 9—17 ECONOMIC BENEFITS OF THE PROJECT = .

(Unit: 1,000 K shs, 1983 Economic Price)

Bene-
fit

Year
1084

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
12003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

8.V

lm&'(llgf’ing F;E‘;:QLILI'It}iVes 1 Time Induced ng?ai?ilﬁ Proye?gm;- Deggn(c:lii'ng Total
guowtr | Bemmon| gl | Raife | TG | el lopvenie | pondly
Demand tenance Costd ] kms Period _
1077 1,077
2’154. 2,154
5,740 5,740
14,067 14,067
13,022 13,022
16A55 _ 10,456
6,024 | 16,156 | 2,415 2,836 |p 266 3,102.1 27,431
6,174 17,173 | 2,577 2962 |A 279 3241 | 28,886
6,325 18,367 | 2,761 3,004 |A 294 3,388 | 30,547
6,476 19,703 | 2,956 3,260 |A 308 3,568 | 32,395
6,626 21,012 | 3,139 3,406 |A 326 3,732 | 34183
6,777 22411 | 3384 | 3566 |A 341 | 3,907 | 36,138
6,927 24,031 | 3,593 37752 |A 358 4,110 | 38,303
68,178 25725 | 3,860 3,934 [A 378 | 4312 | 101,697
8,895 27,521 | 4,003 | 4120 [A 398 4,527 | 44,638
9,310 29,474 | 4404 | 4318 |A 419 4,737 | 47,506
9,724 | 31,519 | 4,706 | 4,530 |A 439 4969 | 50,479
40,139 33,663 | 5025 4750 |A 462 5212 | 83,577
10,553 35902 | 5378 | 4956 |A 483 5439 | 56,789
10,829 38,304 | 5,710 5172 1A 507 | 5679 | 60,015
11,106 40,878 | 6,103 | 5921 (A 533 5,954 | 63,508
11,382 43,567 | 6,523 5656 A 449 6,215 | 67,128
11,658 46,464 | 6,932 5912 | 586 | 6498 70,966
| 52,353 49579 | 7423 | 6,174 A 615 | 6,789 | 115,529
12,956 | 52,923 | 7,894 | 6461 |, 647 7108 | 80234
13414 | ses01.| 8454 6760 |5 620 7,440 | 25219
13,879 | 60,274 |- 8,802 7,060 |5 713 7773 | 90,010
14332 | 64,456 | 9604 |- 7385 | 748 | 8133 | 95777
14,792 68,770 | 10,238 7,725 'A'788'=' 8513 | 101,525
15,250 73,835 | 10,910 8,113 {p 826 8,939 | 108,108
A 25,543 ' A 25,543
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BENE'F.IT COST RATIOS AND ECONOMIC INTERNAL
RATES OF RETURN OF THE PROJECT, CHANGING

Table 9-18

THE PROJECT COST. AND THE CONSTRUCTION PERIOD

i) Beneﬁt Cost mhos

{Upit: Zo}

. Project Cost :
: : 10% Increase Base 10% Decrease
Constrmﬁ* i
oo Prolongation 0.982 1.065 168
?;;?m) 1.001 [ oss | 1492
%‘;e‘;ff)' Shertening 1.008 1.094 1200
it) Econamic Internal Rate of Return
. ©(Unit: %)
: roject Cost
Construction Period 10% Increase Base 10% Decrease
One Year Prolongation
(7 years) 11.81 1265 13.62
Base
(6 years) 12.01 11289 14,22
One Year Shortening '
(5 years) 12.08 12.97 14.02
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