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J.1 conversion Factor

J.1.1 Standard Conversion Factory (SCF)

The SCF is obtained by appiying the following_formulé.

SCE = (ITM + ETM) + (ITM + ETH + _ITX_ =~ ETX + ETS)

i

Where: GSCF
| IT™
ETM
ITX
ETX

it

n

it

i

i}

ETS

Standard Convérsign Factor: SCF = 0.92
Total amouﬁt of import

Total amount of export

Total revenue of import duty

Total revenue of export duty

Total amount of export Subsidy

J.1.2 Conversion Factor for Consumer Géoés_(CFC)

The value of CFC is obtained using the following formula,

CFC = (CITM +

Where: CFC =
CITM

CETM

CITX

CETX

- CETS

1t

]

i

J.1.3 Basic Data for SC¥

CETM) ~ (CITM + CETM + CITX - CETX + CETS)
Conversion Factor for Consumer Goods: CFC =_0;935
Total amount of importéd'¢oﬁsumers'goods

Total amount of'eipbrted_éénsﬁherszgoods'

Total revenue of comsumers goods.import_duty
Total revenue of consumérs gbods export duty

Total amounkt of comsumers goods export subsidy

and CFC

The basic data used in computation of SCF and CFC are as shown in

Table J.1.1.
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*1,

(1)

(2)
(3)

(1)
(2)

(1)
(2)
(3

(1)

(2)

Source of basic data: Domestic Exports, Principal'Commoditiea
' | Aunual Trade Reports, Customs aund

Excise Départment

value evaluated: FOB Price

Inclusive of export duty

source of basic data: Same as above

Formula applied:-
“Amount of exporﬁed consumers goods'
= Food,.Bevérages and Tobacco

4+ Manufactured Goods

{

Chemicals

i

Leather-

Wood other
~ Cement

+ Miscellaneous
Source of basic data: Samé as above

Value evaluated: CIF price
Inclusive of amount of reexportation
Source of basic data: Same as dbove
Formula appiied:#
Amount of‘impofted consumérs géods:
= Food and Live Animals: _
+ Beverages  and Tahaéco
+ Animal and Vegetable 0il and Fats

.+ Chemicals, .

I

Chemical elements and compounds '

- Pigment, paints, varnishes

Manufactured fertilizers

A11 other chemicals.
T.V, Sets
Passenger motor. cats, complete

Bicycle, not motorized

4+ o+ o+

Miscellaneous wanufactured articles

I=4



&5,

*h .

;8_

Source of basic data: Tax Revenues and Other Receipts, Central

Government Cross Receipts on Recurrent

Account

Source of basic data: Same as above

ay
(2)

w

_(2).

Source of basic data: Same as above

Method of estimation:

Imported duties correspondent to item elassification

adopted in the computation of amount of imported

consumers goods given in *4 are added.

import duty related to chemicals and ﬁachinery and - £rans-
port equipment are estimated based on proportion of amount
of detailed breakdown items of -these against the amount of

the items in intermediate classification.

As'regulafea-by "Ekpoft Cbmpensation Act.”

‘Outlines of the above Act are as summarized Below:—

i. Scope of application: All products of domestic
makers consuming 30% or more of the relevant
material resource.

ii, ExCeﬁtions: The following products are excluded from
‘the scope of this Act.
~ Horticultural pfoducts, black tea, Dalmatian
phrethrﬁm, sugar, sisal, petroleum products,
" “soda, ash,
- Products:made of duty—freé'imported material
iii. Amount of subsidy renumeration
jnv-Fbr'prOducts of 1 million Shs or smaller amount
of import: 10% of the invoiced amount .
_—'Fér prodﬁcts of 1-miilion'shs or more amouni of
expoitﬁ 100 thousand Shs + (invoiced amount -

I million Shs) x 25%.

(3) This Act is not functioning_curfently for short of

gdvérnﬁént'fuﬁ&.'.The'éubsidy yét to be paid has so far

amounted to over 100 million Ksh.

J=5



J. 1.4

(1)

(2)

(3)

Conversion Factor for Domestic Procurement

Conversion Factor for Local Procurement

This factor méY be eqﬁal to the CFC (= 0.935).

The couversion factor for locally procured material is estimated.

by the following eguation.

PC + GAC

CFLM = SA

x SC¥F + OPAT x SCF

= 0.834

CFLM: conversion factor for locally procufed material
PC production cost |
GAC : general administration cost

SA @ sales tax

OPAT: operational profit after tax

The data necessary for the above calculation is shown below (source:

hearing survey).

Production Cost and

Administration Cost B '80{62..'
Sales Tax 1.1

* Chargeable Income’

Tax Rate: 45%

Operation Profit Before Tax : (18.27%)
Income Tax, etc. ' ' : 8.27%

Operatioval Profit After Tax : 10.0%

100.0%

The conversion factor for locally procured fuel is estimated by

the following equatlon

QPG QPP -
oA x SCF + YN

CFLPF = x SCF = 0.167

CFLPT: convers1on factor for locally procured fuel
OPC & other productlon cost
SA : sales amount '

OPFP : operational piofit,

The "other productlon cost" in above equatlon 18 the residual
aobtained by deductlng erude 011 purchase cost from sales amount,

and it amounts to 454 of sales amount as seen below.

“J-6



‘sales Tax, Custom Duty : 33.9%

Operational Profit ¢ 2.5%
Income Tax * v 2.0%

_thef Production Cost . 15.6%

54% (ratio to éales-ambunt)
(4) Conversion Factor for Local Other Cost
~_'This is estimated by following equation.

LCCF = (1 - RTAX)-SCF = 0,644

 LECF: conversion factor for local other cost

qRTAXﬁ rate of tax (RTAX = 0.3)
(3) 'ConQérsion Factgr for Land_Acquisition
?hig'maj.bé:equal to the SCf.
t6) 'Coﬁ#ersiﬁn Facfor for Coﬁpehsation
This may-be:élso edﬁal to the SCF.
{7 Conve;sién ﬁactor for Engineering Fee
This_maj.be eqqél to the CFC |
(8) Converéioﬁ Fécf0r for Céntiﬁgency
.'jhis is eétimatgd by the followiﬁg equatiﬁn.
.CFCT_f:ii(Wi-CF;) = 0.676

' CFCT: " conversion factor for contingency
Wi' : weight of cost item i

CFi . conversion factor for cost item i

J.2 Project Cost for Other Alternatives

J-7
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J.3 Link Network and Link Data
1.ink network and link data for each alternative are shown in Table
J.3.1 ™ Table J.3.9.

The following assumptions are used to estimate the speed on each link.

(1) Speed on links in the towm
Big trucks - ¢ 75 km/n
All other vehicles : 30 km/h

(2) Link speeds outside the town
Big trucks : 45 km/h
A1l other vehicles : 60 kam/h

(3) Speed on the proposed crossing
‘Big trucks : 45 km/h

All othexr vehicles : 60 kmfh

(4) Speed on the ferry tink (No. 37)

Medium and big trucks : 2.0 kg/h

ALl other vehicles ¢ 4.0 km/h

The speeds on the ferry link as mentioned in (4) above are computed

as follows:

~ Medium and big trucks:
[60 min x (2 km = 0.5 km)] % [(60 min : 30 km) x @ .km - 0.5 km)
+ &0 min]
= 2.1 km/h 2.0 km/t

- All qther vehicles:
160 min x (2 km - 0.5 km)] + [(60 min : 30 km) x (2 km = 0.5 km),
+ 20 min] “ ' o . '
~ 3.9 km/h 4.0 km/h

In the above calculations, 2 km is the fotal 1ength of the-féfry 1link,
0.5 km for the water crossing length of.éhe ferry, and'30 km/h is the
speed of vehicles approaching to.the fervy bérthSa- 40 min_and'ZOrmin
are the times spenﬁ by trucks and'othér veﬁiéléé, respectively, for
their queuing, waiting,.crossing and'disembarking which are diSéussed
in the main report, ' ” B
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Fig. J.3.1 LINK NETWORK FOR
WEST MAINLAND THE BRIDGE OF 55
CLEARANCE

ISLAND NORTH,

NORTH MAINLAND,
RILIFIL

Note :
1. Figure on the line shows Link
- No, _ : _
2. Figure in parenthiesis shows Link
" distance in Km.

3. The distance of Link'_.-'37 {existing . (12)
ferry link). does not include the SN q
distance (0.5 km) on the sea. +(1.6) ;35
4, The distance of Link 36 and 35 . (07)92. /35 i
(proposed bridge link) varies accord- LY, '(S-‘Z) 9 _
ing to the navigation clearance. a5 g ISU\N’“
&3 e 1 SOUTH
\\\ .‘ f 34
l 2
(1-5\) A7 : l e)
: N
o \\
(13)[z8 eSS
& <
L e R
e
(0332 . o,
- {&)LIRONI EAST, ﬁ%%

LIKONI WEST,

<
.15 MTONGWE, KUBG,



Table J.3.1

(Unit :MKilometer)

Mo .
LINK LENGTH FOR THE BRIDGE OF 55 CLEARANCE

Link No.

End

End Distance || Link Neo. Distance
Node - . Naode |
‘ :
1 5 - 7 0.6 24 | 19 - 22 1.4
2 3 -5 2.1 25 |18 - 22 0.6
3 1~ 8 0.4 % | 17 -0 0.6
4 7 - 8 0.7. 27 | 16 ~ 20 0.3
5 f 7 -9 0.9 28 | 15 -0 0.6
6 1 - 12 1.2 29 | 20 - 2 0.6
( g -1l 1.0 0 | 2L - 22 0.6
8 | 9 -10 1.0 31 2 -19 1.2
9 3 =15 1.6 32 {23 - 25 0.1
10 11 - 12 0.7 33 12z - 23 1,0 1
1 i1 -1 0.8 3¢ 12 - 23 2.0
12 10 - 14 0.6 35 | 25 - 27 5.0
13 L -1s 0.4 36 | 22 - 27 52
14 {12 -3 1.2 37 Y23 -2+ | 1.5 Db
15 {11 - 13 Lo 38 {24--27 | 1.3
16 4 - 14 1.2 39 | 6 -2 03
17 14 - 16 0.3 40 | 5 - 28 1.5
18 4 - 13 0.2 4 {10 - 26 1.1
" 19 4 .18 0.3 . | 42 |21 - 25 0.4
20 17 -8 0.4 | 43 | Not used
21 ] 16 - 17 0.6 44 9. ~ 26 0.4
22 | 15 - 16 0.5 b 45 8 - 9 0.5
23 18 ~ 19 0.7 o

1} iink 37 is for the existing ferry link having 1.5

km, -which does not
include the ferry __c"ro_ss"i'ng length (0.5 km) on the sea_..
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Table J.3.2 PASSING LINKS BY ZONAL PAIR

FOR THE BRTDGE OF 55M CI,EARANCE

Note :

{(2) " Exeludes the diétance'(O.S Km) on the sea.

(3) Zonal pair distance is for H = 55 meters.

J=-17

lZonal
: R Bair
: Pagsing Links Distance
Alter=" Zonal {Km)
native Pair (1) o
T~ 6 6, 14, 18, 19, 25, 33, 37, 38, 39 7.6 (2)
‘Via - 2% 6 | 34, 37, 38, 39 : 5.1 (2)
Present 3 6.0 9, 28,29, 32, 37, 38, 39, 42 7.0 (2)
‘Ferry 47 6 | 19, 25, 33, 37, 38, 39 . 15,0 ()
' 5~ 6 |1, 5,.8, 13, 28, 29, 32, 37, 38, 39, 421 8.3 (2)
_ 1a 6 | 6, 14, 18, 19, 25, 36, 39 . 9.0 (3)
| phuse |- 27V 6 | 23,.25, 31, 36, 39 - 8.0 (3)
L T 3~ 6 |9, 28, 29, 30, 36, 39 8.9 (3)
Via 4~ 6 | 19, 25, 36, 39 _ 6.4 (3)
Pro-. 5~ 6-) 1, 4, 7, 15, 18, 19, 25, 36, 39 9.9 (3)
posed 1o 6 | 6, 14, 18, 19, 25, 36, 39 5.0 (3)
L s Phas 2, 6 | 23,25, 31, 36, 39 8.0 (3)
Ang 1? © 1 3~ 6|9, 28, 29, 35, 39, 42 8.6 (3)
| 4~ 6] 19, 25, 36, 39 6.4 (3)
54 6 | 1, 4, 7, 15, 18, 19, 25, 36, 39 9.9 (3)
(i) See main report.
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WEST MAINLAND

Note ¢

1. Flgure on: the llne shows llnk
No,

2, Figure 1n parenthe31s shows Link
dlstancu in. Km,

_3_ ‘The’ dlstance of Link 37 (eXl’Stlﬂg 35 &(gf]) @

ferry 1ink) does not include the
distarice (0.5 km) on the sea.
4, The distance of Link 36 (proposed

bridge link) varies according to the

"navigation clearance,

Fig. J.3.2 LINK NETWORK FOR THE
BRIDGE OF 73.2M

CLEARANCE

ISLAND NORTH,

NORTH MAINLAND,
KILIFY

(04) 45 0s

(10)

b (07)%2

SOUTH

(03)[3?
(6) L1KONT EAST,
~ LIKONT WEST,
MTONGWE, KUBO,

-
U,
C .
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Table J.3.5 LINK SPEED FOR THE BRIDGE OF 73.2  CLEARANCE _
' - (Unit @ Fm/Mowr)

Link T2 3 4 5 & % & % > 11 12 13 14 15 16 17 18 1s %0, 21 22 13
Yenicle TYRE ™ol ol o e : SIS ' : - ]
Car ¥ Light | 30 230 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 36 3030 30
Small Bus 3030 30 30 30 30 30 30 30 30 30 30 30 0 30 30 30 30 30 30 30 36 30
Big Bus - 3 30 30 30 30 30 30 30 30 30 30 3p 30 30 30 30 30 I 30 IO 30 30 W0
Hediwm Truck 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 3D 30 306 30 I 30 30 D
Big Truck 25 25 25 2% 25 25 25 25 25 2525 35 25 23 25 25 25 25 25 25 23 25 23
L . ]
) Link } 24 25 76 27 29 29 30 31 32 33 34 35 36 37 38 39 40 A1 42 43 44 45

Vehicle Type : - ”
Car & light 30 30 30 300 30 30 30 30 30 30 30 ‘5"6 6 4 60 60 30 30 30 ", 30 30
. : s o
Small Dus 30 30 30 30 30 30 30 30 30 30 30 60 60 4 60 60 30 .30 3o Z 30 3¢ :
Big Bus 30 30 30 30 30 30 30 JO 30 30 30 60 60 4 §0 60 30 30 30 30 30
Hedlum Truck Jo 30 30 30 30 30 30 .30 30 30 30 0 60 2 60 60 0 36 30 3o 30 .
Big Truck 25 25 25 25 25 25 25 25 25 25 25 45 45 2 45 45 25 25 25 - 2_,,1_“"2-5“_._”_‘“| )
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WEST HAINLAND

Note

1. Figure on the line shows Link
- No. . . . .
2, Figure in parenthesis shows Link
distancz in Km,

3. The distance of Link 37 (exdisting

ferry link) does not include the
- distance (0.5 km) on the sea,

Fig. J.3.3 LINK NETWORK FOR THE BRIDGE

OF 45M CLEARANCE

ISLAND NORTH,

KILIF]
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'@D“"" d%b
T/ p
(03)|39 R
(6) LIKONI EAST, &vgp
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MTONGWE, KUBO, - '
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Table J.3.7 LINK SPEED FOR THE BRIDGE OF 45 CLEARANCE
o (Unit : Km/Hour)
Link 1 2 3 4 5 6 7.8 9 10 11 12 13 14 15 16 17 1& 19 20 21 22 3
| Yehicle Type—ed Ll P : _
Car & Light 30 35 30 30 30 30 30 J0 30 30 30 30 30 30 30 30 30 I 30 Jo 30 30 30
" Small Dus 30 30 30 30 30 30 30 30 30 30 3030 3030 30 .30 30 30 30 30 30 30 30
ig Buy’ 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 39
Hediwm Truck 30 30 30 30 3o 30 30 30 30 30 30 30 30 I0 30 IO 30 30 30 30 30 3o 30
- .
8ig Truck 25 25 25 25 2% 25 25 25 28 25 25 25 25 25 25 285 25 25 25 25 2§ 5 28
BT 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4l 42 4T 44 45,
Vehicle Typs . - I
Car & Light 30 30 30 30 30 30 30 30 30 0 30 60 57 4 50 60 30 36 0 .. 0 IO
: _ 7 z
: "
Small Dua 330 30 30 30 30 30 30 30 30 30 60 57 4 B0 6O 3¢ 30 30 § 30 30
. . . . e e AT
8ig Bus 30 30 30 30 30 30 I 30 30 30 30 60 57 4 B0 60 30 30 30 % 30
Hedbum Truck | 30 30 30 30 30 30 30 30 30 30 30 60 57 % GO 60 30 30 3D 3 30
Big Truck 25 25 25 25 25 25 25 25 25 25 25 45 43 2 45 45 25 25 25 3525

3~22




Fig. J.3.4 LINK NETWORK FOR
THE TUNNEL

WEST MAINLAND

ISLAND NORTH,

NORTH MAINLAND,
KILIFI

(—

Note @

1. Figure on the line shows Link
NOo ’ 7

"2, Ficgure in parenthesis shows Link
distance in Km, ' :

3. The distance of Link 37 {existing
ferry link) does not include the
distance (0.5 km) on the sea.
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Table J.3.9 LINK SPEED PFOR THE TUNNEL _
_ {Unit @ KmfMour)
) Link 1 2 3 4 5 & 7 8 9 10 1 1z 131 14 15 16 17 18 13 20 2'1, 22 23
Yehicle Typee l . L. L. . e . :
Car & Light 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30.30 30 3¢- 30 30 30 30
Small Bus 30 30 30 307 30 30 30 30 30 30 30 30 3o 30 30 30 30 30 30 IO 30 30 0
Big Dos- 30030 30 30 30 30 3D 300 30 30 30 30 30 3030 30 30 30 30 3D 30 0 3}
Medivm Truek 30 30 30 30 3¢ 20 30 30 30 20 36 30 30 3¢ 30 30 30 3¢ 3¢ 30 30 3030
Big Truck 25 25 2§ 25 2% 25 2S 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 28
Link 24 25 26 2 ' ; .
Venicle Type 7 218 29 30 3} 32 3? 34 35 36 37 .38 39 40 41l 42 43 44 45
C. . N . .
ar b Light 30 30 3@ 3¢ I 30 30 I0 0 I W = 60 -4 60.60 30 30 30 % 30 30
Small Bug 0 30 30 2 ' | - : .
O 30 30 30 30 3 30 30 % 60 4 60 &0 30 30 0 % 3030
Big Bus 3030 30 30 30 30.39 30 30 30 30 60 4 60 G0 30 30 30 0 30
Hedium Truek 30 30 30 30 30 o 30 30 30 30 30 60 % 60 60 30. 0 30 30 30 v
X SR
Big Truck 2525 25 25 25 25 28 25 25 2§ 25 45 2 45 45 25 25 25 25 23
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J.4 Vehicle Operating Cost

Vehicle operating cost is estimated by the following process.

(1) FL, = FC,. EPF,

FLi : fuel cost (shs/km) of vehicle i (see Table J.4.1)
FC, : fuel consumption (liter/km) of vehicle i (see Table J.4.1)
EPFi.: economic price of fuel (ksh/liter) of wehicle i (see
Table J.4.1)
(2) 1e; = 1CS,. EPL
e, . : L '
i : o0il cost {ksh/km) of wehicle 1 (see Table J.4.2)
LCSi : 01l consumption (iiter/km) of vehicle i (see Table J.4.2)

EPL. : economic price of 0il {(ksh/liter) (see Table J.4.2)
(3) RC, = RCF,. CF
RCi : repailr cost (ksh/km, in econemic value) of vehicle 1
{see Table J.4.3)
RCFi : repair cost in financial value (ksh/km)

CF ¢  conversion factor (see Table J.4.3)
(4) EVD, = (ECNV, ~ ERVi)/(LSi.KMTi)

'EVDi :. economic value of depreciation per km

ECNV, : economic cost of new vehicle
-ERVi :  economic salvage value
LSi : ‘life span (years)

KMTi . kms travelled per year (see Table J.4.4)

' 1
(5) Ii = (ECNVi/KﬂTi)»SCF- 5 IR

I, : dinterest
i
ECNV, ¢ financial cost of new vehicle (see Table J.4.4)
IR : fate of interest (IR = 0.12)
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(6) CRC, = (p; - WGy -

(7)

(8.

CFC) /RMT

CRC. + crew cost per km (economic value)
1{ .
P, : average number of crew (see Table J.4.5)
WC., :  average wage per crew per year (see Table J.4.5)
1
GACE, * = GACF, - SCF
i i
GACE,; general administration cost in ecopowic value (ksh/km)
(see Table J.4.6) ' ' '
GACFi : geneial administration cost in financial value (ksh/km)
(see Table J.4.6)
ISi = (FCN.Vi . ISRi) /KM_Ti .‘ SCF
ISi :  insurance cost in economie value (ksh/km) (see Table
J.4.6)
ISRi : linsurance rate {see Table J.4.6)
Table J.4.1 FUEL COST
(1983 Price)
B o Ecoﬁomic_
PUE1..' Price of Fuel Cost
Consumption | Fuel : : .
Vehicle . uel- o S
{(liter/km) (keh/liter) (ksh/km)
car 1 0.138 4.97 0.686
rLight Goods Vehicle - 0.197 497 0.979
Small Bus C0.197 4,97 0.979
Big Bus .'0.35_ 4¢58 _ 1.603
Medium Truck 0.330 4,97 1,640
Big Truck . 0.667 4.58 3.055
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Table J.4,3 REPAIR GOST

(1983 Price)

Repair . * Repair

Cost in | Conversion Cost in

- Financial Factor Fconomic
— Value : Valiie

- Vehicle ~ (ksh/km) ' %4 (ksh/km) |

Car 0.254 *1 0.75 0.191
Light Truck 0.508 *1 0.75 0.381
Small Bus - 0.508 *1 0.75 0,381
Big Bus ' 1.136 %3 |  0.75 ©0.852
Medium Truck = 0.769 *2 0.75 - 1.577
Big Truck 1.400 *2 0.75 1.050

Note: *1: (btained by multiplying the costs per km of tyfes and
and parts replacement and repairers' labour in 1980,
B {(based on existihg study report) with rates of price

escalation (1983/1980).
%2+ Obtained on the basis of results of intexviews,
using the following formula.

' (Monthiy'maintenance costs inclusive of engine oil
cost ?'Mdnth1§ cost of engine oil)/Monthly total of
km ﬁfavélled '

= (3,500 ksh/moﬁth - 0.0033 x 4,167) /4,167 kn

%3: Computed based on results of interviews.

%4) The following conversion rate is used.

(1 ~ taxation rate against marker price of parts) =
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Table 3.4.2 OTL COST

(1983 Price)

0il . Econemic
e £ Price of 0il Cost
_ Consumption - 0il
vehicle {(liter/km) (ksh/liter) {ksh/km)
Cax 0.0012 20.4 0.029
Light Truck 0.0018 20.4 __0.937
Small Bus 0.0018 20.4 20,03? :
Big Bus - 0.0038 20.4_ 0.037
Medium Truck 0.0333 20.4 10.067
Big Truck 0.0041 20.4 0.084
Table J.4.4 INTEREST (ECONOMIC VALUE)
Finaﬁciél Annual - _ _ .
Cost of Total of Standard | Interest
New km Conversion | (economic
Vehicle Travelled Factor | - value)
Vehicle {ksh) {kms) (ksh/km)
Car 140,000 30,000 - 0,92 0.258
Light Truck 250,000 51,000 - 06.92 0.271
Small Bus 250,000 51,000 0.92 0.271
Big Bus 1,400,000 80,000 0.92 0.966
Medium Truck 400,000 50,000 0.92 0.442
Big Truck 1,500,000 40,000 0.92 2.070
Table J.4.5 CREW COST
Average Average | - Crew COSt
Number Wage per per km .’
of Crew Crew per “{economic
' Year value)
o Vehicle (ksh) {ksh)
Car - - -
Light - - -
Small Bus 2.0 16,200 0.599
Big Bus 2.0 30,000 S 0.701
Medium Truck 2.7 . 016,200 0.818
Big Truck 2.4k 20,900 1.164
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1)

Tabie J.4.6 GCENERAL ADMINISTRATION COST

Genefal.Administm
" ration Cost Rate of Ins;rance
Kk ee
: ( sh/km) Insurance | in Economic
in Cin o Value -
Financial Fconomic °
Vehicle Value Value (ksh/km)
Car - - 3 0.215
Light Truck - *1 - .3 0.225
Small Bus - H - 3 0.225
Big Bus 0.824 %4 0.758 5 0.802
Medium Truck 0.635 *2 0.584 5 0.368
Big Truck 1.270 *3 1.168 7.5 2.588

Timé Value of Vehicle

The time value shown in main report is estimated by the following

process.

Time Value of Car and Light

(1}

()

(3)

TVCL = (TVC + TVLY/2

J-29

TVCL : time value of car and light (TVCL = 53 shs/hour)

VG .t time value of car (TVC = 56 shs/hour)

TVL time value of light (TVL = 50 shs/hour)

TVG = (ANO+ AWCO + ANCR- AWCR):CFC-SBW

ANO : average number of cariowners in a car (ANO = 1)

AWCO  : average wage of car owners (AWCO = 52.2 shs/hour)

ANCR average number of co-riders in a car (ANCR = 1.9)

'AWCR :1 évefage wége'of co-rider (AWCR = 21.4 shs /hour)
"_CFC conversion factor (Crc = 0.935)

SBW share_of business and work trip (SBW 5'0.6é)

ANCO = AMWOBL '.RCPE % AWHM

AMWOSl: average wage in 1981 (AMWOSI 5918 shs/month)

RCPE - wage escalatlon factor from 1981 to 1983 (RCPE = 1,376)

,AWHM: ;.'average worklng hours per month per hour (AWHM =

156 hours)



2)

(4) AMWO81 = (NWE3 . AMW3 + NWEG « AMWS) + (NWE3 + NWE6)

(5)

NWE3

AMW3

NWE6

AMWO

RCPE =

WEB2

wage earners (3,000 " 6,000} _
(NWE3 = 49884, see Table J.S;l)
average monthlﬁ wage-(S,OOO v 6,000)
(AMW3 = 4373, see Table J.5.1)

: wage earners (over 6,000)

(NEW = 27247, see Table J.5.1)

average monthly wage (bver 6,000)
{(AMWO = 8747, see Table J.5.1)

(1 + WE82) -« (1 + WE83)

0.201,

rate of nge escalation from 1981 to 1982 (WES2 =
see Table J.5.2) S |
WEB3 :  rate of wage escalation from 1982 to 1983 (WEB3 = 0.140,

sea Table J.5.2)

(6) TVL = (ANO - AWCO + ANGRL < AWCR) - CFC - SBW

Time

(7

(8)

ANCRL : average co-riders in a 1light (ANCRL = 1.5)

Value of Small Bus

TVSB = SBP-AWB-CFC-SBW

TVSB time value of small bus . (TVSB ﬁ“427,5'.hs/h(51'11‘)

SBD average passéngers in é'sméll'bﬁéj' {SBP = 10)

SWB average hourly wage of bus paéééhgers (AWB = 7.1 shs/hour)
AWB = (NWFO4- AMWO4 + NWEO47- AMWO47

NWEO4

AMMOSL

+ NEWO71.AMWO71 + NWEL15-AMW115

+ NWEL52-AMW152) © NWET2 x RCPE  AWHM

i wage earnmers (under 400)° (NWEO4 ¥f189190; see Table
J.5.1)'” ' : e - o

avéragé morithly wagé (ﬁddef.hOO) (AMW64.3”292, see

Table J.5.1) 3 | R

NWEO47: wage earnars (400 A 700) .(NWEOQY = 233030,'sée'Table

J.5.1)

AMHO47:  average mbﬁihly wage (400 @,700) '(AMWOAi = 535, see

Table J.5.1)
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NWEQ7Lq

©AMHO71

NWELLS

AMW115
o NWELS?
AMW152

. NWET2:

v
.

*
+

)
.

wage earners (700 ~ 1,000) (NWEO71 = 206091, see Table
J.5.1)

- average monthly wage (700 « 1,000) {AMWO71 = 826, see
table J.5.1)

wage”earnefé (1,000 ~ 1,500) (NWEL15 = 164197, see Table
J.5.1) | |

average mﬁnthly wage (1,000 d,l,SOO). {(AMWLI15 = 1215, see
Table J.5.1)

Wage'earners”(l;SOO QJZ,OOO) (NWE152 = 91881, see

Table J.5.1) '

average monthly wage (1,500 ~ 2,000) (AMW152 = 1701,

see Table J.5.1) _ .
total wage earners (under -2,000) '(NWETZ:: 189190 + 233030

+ 206091 + 164197 + 91881 = 88439, see Table J. 5.1)

3) Time Value of_Big Bus

(9) TVBB = BBP:AWB:CFC'SBW

TVBB
BBP
4%y Time Vélﬁe

(10) TVBT

v
H

time value of big bus

average péssengers in a big bus {BBP = 25)

of Big TRuck

U

- TVBT

WC -
SCF -
5)"Time Value

(11) TVNT

TUMT.

(WC * 24)-SCF

tiﬁe value of.big Erﬁck'(TVBT = 150 shs/hour)
Wéiﬁiﬁg charge per day of big truck (WC = 4,000
‘ghs/day, source: KENATOO )

standard conversion factor ~(SCF = 0.92, see Table

J.5.6)

of Médium Truck .

= TVBT. (PMT + PBT)

PMT

-PBT

time value of medium truck (TVMT= 40 shs/hour) _
purchase price of new'medium trick (PMT = 400,000 shs)
{(source: KENATOCO) ' |
pﬁrchase_priée of new big truck (PBT = 1,500,000 shs,
source: KENATOCO) : '
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Table J.S.l

BY INCOME BRACKET in 1981

NUMBER OF WAGE EARNERS ANDIAVERAGE MONTHILY WAGE

{Unit: Ksh/month/person)

o

income

Monthly

400
sh or
- less

400
(-

699
sh

700

999
sh

1,000
!

1,499
sh

1,500

Lol

1,999
sh

2,000

2,999
. 8h

$
- 5,999
sh

3,000

. 6,000
"sh or
more

Total

Number
of wage
earners

189,190

233,030

206,091

166,197|9

1,881

62,688

49,886

27,247

1,024,309

.

|

Average
monthly
wage

292

535

826

1,215

1,700

2,430

N
4,373

8,747

1,284

Table J.5.2 RATES OF WAGE ESCALATION BETWEEN 1977 and 1983 .

|

1978/77

79778

80/79

81/80

82/81

83/82

(A) Rate of wage
escalation *1

10.84

9.42

13.39

16,61

~20.1

14.6

*D-

(B) Rate of consumers
price escalation

3'!&0 :

12.80 -

12.60

22.3

16.2

(4)/ (B)

1.12

1.05

1.32

ok
0.973

*
0.973

*1

LV

The rate of wage escalation refers to the average yearly rate of

wage escalation per wage earner. The basic data used are attached

hereinafter.

The rate of consumers price escalation refers to that computed for

all income brackets in Rairobi (DataiSQQrce; Economic Sutveyxl933}. o

The rate of wage elasticity against consumers price is assumed at

0.9 for 82/81 aud 83/82.



J.6 Benefit From Regional Development

The estimation process for regional development effect is explained

below using Fig. J.6.

(1)

(2)

(3
(4)

(53

(6)
(7
(8)

(N

Due to the improvement of tramsportation, transportation cost
gqu'down from FUC to AUC.. At the same time, the demand curve
(MXUCF-?Q—Pl~P5)-shifts foward'right,-and forms the new deﬁand
curve (MXﬂCA—P2~P6).

Therefore, the traffic increases from Qi to Qz. Qi is so called

.ﬁormél traffip. i(Qé - Q1) is-inducéd traffic. (Q3 ~ Q2) is

develdped traffic.

The Square'surfounded by FUc;'Po, Q1 and Py is the rotal trans-—

portation cost without project.

The squara'surrbundéd by AUC, Py, Q3, and Py means the total

transportation gost with project.

The square surrounded by P3, P2, Q3, and Q; is the incremental
production for transportation. The amount obtained from this
SQUare multiplied by the added value rate in transportation

may also be .considered as a benefit of the'project.' But, when

" the transportation cost includes time cost, the measurement of

this amount may be almost impossible, Accordingly, in this study,

this benefit is not considered,

The trianéle surrounded by MXUCF, FUC, and Py is the consumer

surplus without project.

The triangle surrounded by MXﬁCF, AUC, Py, and Py 1is the consumer

surplus with project,

The square surrounded by FUC,_AUC, P; and Py is the inéremental

consumer surplus due to the project. Therefore, it is a benefit

of the project.

The square sufrounded by FUG, AUC, P3 and Py is the benefit of

" pormal traffie,
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(10)
traffic.

(11) The square surrounded by MXUCF, P;, Po, and MAUCA is the consumer
surplus of the developed - trafflc But,.only -a pdlt of thls square
is the benefit of the project. Because the developed pro-
duction generating developed traffic needs not only the project
investment but also many other investment. '

In this study, it is assumed that the 2G/ of th;s square belongs

to the project investment. Furthermore, the square surrounded by

Py, Py, P; and Py, which is already con51dered as the benefit of

developed tldfflc, is deducted From the remaznlng 80/ and only

- the portion remalnlng at last is coneldeled the benefit due to

regional Jevelopment.
Unit Cast of
Transpertaton
MXUCA \

\ .
N
.'.-(_
o,
MXUCF Ty
‘Gr;- . a"’c
J{’-:7PO
%,
&
FOC e P__ i,
. Neital Traffic - _. nduced Tramie \ +d fraf{i.c
SN I - e ] -

The triehgle surrounded by Pj;, P; and Py 1s the benefit of iﬁdhced

B <, K 4, r, g, . e,
. : ) : Traffic Voldme

Fig. 3.6 CONCEPTION OF INCREASE IN CONSUMER
SURPLUS DUE TG REGIONAL DEVELOPMENT

J-34.



5.7 TFlow Effect
The flow effect 1s estimated by the equation (1) and (2) under
mentioned,
(1) FLE = TNVEST-RDP+BRCVA
FLE 1 flow effect
RDP : share of domestic procurement in total investment

BRCVA -average coefficient of induced added value
" INVEST: total investment L

The BRCVA in equation'(l):is obtained from equation (2}.

{2) BRCVA = Z(SPi-CFi-CIAVi)
. i .
"where
'S?i -: share of item i in domestic procurement
n : nﬁmber of items for domestic procurement

CIAVi : coefficient of indﬁced added value for item i

CFi- : .conversion factor for item i {conversion from financial

value to economic value)

The data for estimation using above ‘equation is shown in Table J.7.
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Table J.7  COEFFICIENT OF INDUCED:
ADDED VALUE

Cofvais] " | Coefficient
onetor | of dnduced
. Added Value -

Domestic . RN
_Procurement Items _'(CFi) (1) (CIAVi) (2)
Unskilled Labor . 0.935 ] 0 0.921
Local Materials _ - : 0.834 _0,896
Local Fuel : 0.167: 1 _0.906
Local Others ) ' - 0.644 . '_0.9211
Land Acquisition | 0.920 | - 0.921
Compensation 0,920 | 0.921 -
Local Engineering Fee ' 0.935 ' 0.921.
Local Part of Contingency - 0.676 o 0v921

Note: (1) See main report

.(2)  From 1/0 Tablé for Kenya, 1976'

Cash Flow for Other Alternatives

The cash flow which exclude regional development effect are shown 1in.
Table J.8.1 n J.8.7, and the including ones are shown in Table J.8.8 O
1.8.14. -
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'APPENDIX. K CONSTRUCTION COSTS USED IN STUDY STAGES

Many altétnaﬁives were corpared in accordance with the study stages. The
bridge cost estimated 11 every alternative study are shown in respective

tébie with planning conditions.



6.3.1 ALTERNATIVE CROSSING STUDY

R Table

RCI—

Man

Puepose of

SN s e

e i

Table 6.3.4

To select the most apropeicte plan amonyg & alternatives.

Comparison
Borehole Data Yes . : Topo. Survey l)u-ml Yes . @ g;fr?;{:::}-'ﬁic . 5% _
Access bridge 1o Nyerere Ave. Planned , Not i{l:l%:,iisstgrci;gm‘; Planined | @
Cross Section. 4 lanes + Faatpath = E8m
Super- Cable Stayéd B{.idgs’. and Suspension Bridge
. . structure
Muin Bridge
Sub- Pile Foundation
strtciuye : .
Supfir— P.C Rigid Frame and Post—tension Bridge
Approach Bridge suciuye o :
Sub- Spread Foundation
structure
I
Linit Cost Experience in the past
Costs Main Bridge _ Approach Bridge . - Ramp -~
Alt. LaWm) | KShsfm? | 108K Shs|[ LxWem) [K.Shs/m? | X10°KShs| Lxwm) | K:Shgm? | x10°K Shs
Cab! : o
B ¢ '!St(:zzyed) 790518 | 51,950 739 {2,330x18 13,500 -566 ]
(Sus- 1 '
B2 P siony | 00N18 | 70300 1139 (l2370x18 | . 14,700 629
B3{ B 910x18 70,300 1,151 ?.,.690xl8 14,l(}6. T 682 .
B¢ 3 lrasoais hiie,100 3,031 ]2,010x18 13,300 501
B5( » i 850x18 67,200 1,029 §12,190x18. | . 14,400 - 567
B6 ( " } | 1,140x18 85,600 1,756 |2,020x18 1E,000 401




6.3.3 COMPARATIVE STUDY OF BRIDGE

Table
Ttem

(8;) AND TUNNEL {T,)
' Table 6.3.7

Plan _

Purpose of

To compare bridge {(By) and tinne! (T3)

Comparison
St ; B . ; . Gradieht
Barehole Data Yes . . Topo. Survey Data Yes @ of Profile 4.3%
N o . ) Flyovers to exising '

Access bridge to Nyererc Ave. Planned Railways or Roads Planned @
Cross Section 4 lanes + Footpath = 18.0m

Super- Cable Staved Brid

: L ¥ EE

Main Bridge structure

Sub- Pile Foundation

structure
. Super- Lo N R .
L - -t
Approach Bridge strueture P.C Rigid Frame and Post-tension Girder Bridge
Sub- . .
Struciure Spread Foundation
Unit Cost Experience in the Past —1
Costs _ Main Bridge Appreach Dridge Ramp
Al ExW(n) | K.Shym? |x10°KShs | Liwgm) [K.Shym? | x10°KShs| LxW(m) | K.Shym® [x10°K $hs
I py@able 7 oan. : :
, .[.;1 Stayed) 830x18 51,950 776 2,450?\]8 13,500 :595




$.3.4 ALTERNATIVE ALIGNMENT STUDY OF BRIDGE CRGSSING

e,

Table

fable 6.3.9

Plan

Ta select most appropiaae bridge alignment wsing the navigation clearance of 73.2, 65, 55 and 45m, and ﬁcqess

Purpase of o -
t conditions to Nyerere Are. or Mbaraki Road.

Comyparison ) ) . )
e — — —
] = . "
Borchole Data . @ ; No LTepu. Survey thti[ . No m‘;gnlueflﬁe 7 4.3%
. o N : lyov sising - =y
Access bridge {0 Nyeiere Ave, @ , Not . : g;;l?‘ ‘,Z;f‘stgrcR OS;'(E Planned
Cioss Section 4 lanes+ Footpath = 19m, 5.5m for ramp access -
] B Super - - R .
Cable Stayed Bridge
t
Main Bridge | SO -
Sub- . Pile IFoundation
structuge
) Sup?r- R P.C Rigid Frame, Post-Tension and R.¢ hollowslab
Approach Bridge stragiire : .
SUb;[m cture Pile Tor Rigid Frame Bridge, Spread Foundation for Post-tension -
"__.,4 — - ; T .
Unit Cost Revised cost for approach foundation by borehole data

Costs Main Bridge - " . Appioach Bridge S Ramp )
LxW () K.Shs{mz x10° K &hs | Lxwiomy) K,Sh_s!:n'"" xlOéK.Shs Lxw {m} K Shsfm? xIOE’K,S]is
Ad5 (Loop) 830x19m 31,950 819 645%1% 18,300 232§ 393x5.5 | 28,400} . 61
n {Mbaraki) " " " 670x19 | w 241
ASS  (Loop) " " " 905519 | - e | 325 TIONSS | 12
# {Mbaraki) " o " 1,180x19 |- "o 425
A8S  (1.oop) " " 1,125519 " 404 10655 | v %6
%AW_J_W_ S - i ]
 (Mbzraki) " v — 1,675x19 . 601 -
) T ‘ . — -
A73.2 (Loop} " “ oo 1,305x19 |- o 468 1,435x5.5. ). " ] - 224
7 (Mburaki) " " i 2,055x19 w 738
B35 (Loop) " " " 1.085%19 : T 190 _'431?;5._5 Cow ; 6_7,E
o (Mbaraki) no W " tasoxto | w4 '
C65  (Loop) [ v . on 1,410x19 ' oo b 508 553x5.5 Coo ' 86 .
" (Mbaraki) " " " 1600x19 | 574
C73.2 (Loap} " i " 1580519 | W 567 | 833x5.8 N
n o (Mbaraki)|  ” » Cow §1,995x19. » 16

Kb



6.3.6 ALTERNATIVE ACCESS STUDY ON MOMBASA ISLAND (1)

Table Yable @ ™
Itewn able 6.3.18
'_Plan
_ Purpose of To select most appropiate access plan considering traffic distribution and estima.tc for the section from STA
+00 to the
Comparison - 0+00 to the end of access.
o : . : A . , ' Gradient .
Borehole Data i Yes) . No . | Topo. Survgy Data . ..No . of Prafile 4.3%
Access bridge to Nycrere_A\Te. o ‘ - Not . If;':ﬁ:.?;f;gfﬁg;ﬁ% Planned Yoy,
Cross Section 10.5m for 2 la_!ies, 20m for'4—lanes and 5.5m for ramp access
s | Cable Stayed Bridge -
Main Bridge stmc_tt@ . & é tayed Bridge
Sub- Pile Foundation
structure
Super- PC Rigid Frame, Post-Tension Girder and R.C Hollow shab
Approach Bridge structure )
Sub- Pile Foundation for P.C Rigid Frame, Spread Foundation for Post-Tension
structure . b
Unit Cost Revised cost from Téble 6.3.9 )
" Costs’ " Main Bridge o " Approach Bridge . Ramp
AlL LxW (m) §: K.Shs/m? | x10%K.Shs || Lxwem). | K.Shs/m?- ] x105K Shs||- Lxw (m) | K.Shy/m? |x10%K Shs
ALT.A (Initial) | 415x10.5| 64400, { 2808 | 60sx105[ (7,600 | 11L7 - - -
o @) e f e | B0SX10.5| 16,800 | 1423 | 946.5x5.5'| 16,800 875
ALT.B (Initial) rr o " 840x10.5| 19,300 | 1696 || 946.5x5.5 | 19,300 100.5
- (Final) - 0 P o 370x10.5| 13,000 | 50,5 7 - -
ALT.C(Initial) - " e 625x10.51 19,200 125.7 - - -
' (Final) o o it 1,045x10.5 | 16,600 182.6 160.5x5.5 | 16,600 42,0
ALT C(Initial). | 415x20 48,400 401.8 673x10.5 | 19,400 137.4 - - -

v (Final)

1,670x10.5 | 19,900 | 3485




6.3.6 ALTERNATIVE ACGESS sTUDY ON MOMBASA ISLAND {2}

Plan

Table

Purpose af

Comparison

Table 6.3.19

Alt. A and D selected in Table 6.3.18 1o be compared considering the rail Er'eigh’t cost.

Borehole Data

Topo, Survey Data

@ . No

_ } " Gradient”

of Profile

4.3%

Access bridae to

Nyerere Ave.

Flyovers

to exising

Rafllways or Roads

@lanad , Not

——

Crass Section

Same cross scetion as Table 6.3.18

o S“pf[fr;m”e Same structure as Tabls 6.3.18
Main Bridge
Sub- 2
structure
Super- 2
Appioach Bridpe -s{pucture
Sub- - 5
stnucture .
Unit Cost Revised cost from Talfe 6.3.9 . ) )
Costs Main Bridee Approach Bridge - ) Ramp o
Al LW o | K.Shsim?® [x108R8hs Lawom | K.Sism? | x10%K Shsl) Law fm) | K.Sho/m? | <10°K Shs
Alt, A (nitial) | 415x10.5 | 64,400 280.8 805x10.5) 17,600 149.2 - - -
“ (Final) | " " ! 1,160x10.5|  16.800 2049 || 946.5%5.5 | 16,800 ° 875
Al D (lotial) | 415x20 48400 '\  40L8 | 890x10.5| 19400 | 1809 - - -
v (Kinab _ - = J1,945x105] 19900 | 4068 - - -
o - L :
T 1
e = -




£.3.7 ALTERNATIVE MAIN BRIDGE STUDY

=

Table
{tem

Plan

Purpose af

To select most uppropiate main bridge fypc amoeng 4 alternatives
(Suspension, Cantilever Truss, Arch and Cable Stayed Bridges)

Comparison
Borehale Data @ . No Topo, Survey Data _ L No_ oG:r;?;efi‘[tc 4.3%
Access bridge 10 Nyerore Ave, . Planned , ' ‘Q{I’&iﬁifﬁﬁ?&ﬁ Planned , {No
Cross Section 4 lanes + Footpath = 20m
o Sup:trr:lcture Stecl bridge case for all alternatives
Main Bridge . —
Sub- Pile Foundation -
structuie -
Super- Rigid Frame Bridge
_Approach Bridge struclure s ¢ R
Sub- Pile Foundation
structure .
Unit Cost Past experience and cost estimation in this study ]
Costs Main Bridge Approach Bridge Ramp’
AlE LW (m) | K.Shs/m? | x106K.Shs|| Exwim) |K.Shs/m® «10%K Shs]| Lxw(my | K.Shym? [x10%K.Shs
Suspension s60x20 | 134000 1,234 540x20 29,800 322
Bridge
Cantilever N
Fruss Bridge 1.000s20] 46,900 938
Arch Bridge S 59,500 1,189
Cable Stayed _ ) ”
Bridue 830x20 49,000 813 170x20 29,700 101




PROPOSED BRIDGE CO_E’_\_ISTRUCTION COSTS

——
Table Table 8.6.1
Ltem R e ettt e . e
“““““ " noosany o
i"'_’.“‘ uAN BRADGE an:‘e e weein VT " !—
T LN P i
T | -1 L
s ; . ;
: { : -\‘
| j . | H
i |
Plan ] =R e S
[ - T
il _
- - wLygsataa | * =
g — — S L gaem HaeLyraiia _,._«1:7_.
j e L
o wwee ]

Purpose of

Proposed bridge constraction cost estimation by P.C & Steel main bridge and navigation clearance of 73.2, 55 and 45w

Unit Cost

Comparison 43,
|_,__ — " -
Borehole Data {¥es Ne Topo. Survey Dntal : @ . No gff;,ﬁ?]i 4.3%
: ly xisi o ]
Actess bridge to Nyerere Ave. @ . Not lltéi?:,zl;fstgr?::ﬁi @ﬂ!j@ + Not
Cross Seetion 20m for 4-lanes, 10.5m for phase I and 10m for phase 11 in Staged construciion
Super- . 1
o Paructure | F.C or Steel Cable Stayed Bridge
Main Bridge :
Sub- - .
_ [ Pile Foundation
Super- [ . .
P 2id Fra B > sl a
Approach Bridge SLELCHITE .C Rigid Frame, PC-T Girder, RC Hollow slab Bridges
Sub- . S
Su ‘stmcturc Fitc and Spread Foundation

Preliminary cost estimation

Ramp

Costs Main Bridge Approacht Bridge ) g
Al : LW () | K.Shom?® | <10°KShs | Lawemy | K.Shofm? x10°K Shsfl LxW(m) | KShym? | x10%K She
PC H=73.2 830x20 47,800 861.376 || 940s11
4030x10.5] L 22500 | 1,643.987
- +- :
620%11.74
E040x12
Steet H=73.2 830520 49,800 896.260 || Samecas PIC H=73.2 '
PC H=s5 830510.5x2| 65000 | 1,133.802 |1,155x11 | 16,364 686.132
B B ]
2075x10.5
L N . J |
: . —
Steel =55+ IR30x10.5x20 79,500 | 1386340 | Same as PIC H=55
] g
PC H=45 830s10.5x2 63,300 | 1,102.708.| 860x11 11,626 | 450433
1,570x10.5
Steel H=45 B30x10.5x2F 78,500 | 1,369.092 | Sameas PO =45
T T
- _—

K-8



APPENDIX L COMPARISON BETWEEN BRITISH STANDARD
AND JAPANESE STANDARD

1) The comparison of bending moment due to TL-20 and B.5. Loadings in

simple supported beam. (Refer to Table L-1)
Kind of loadiug.

a) J.R.A. (Japan Road Association) :@: TL-20
b) B.S. (British Standards) : HA Loading
¢) B.S. : HA loading combined with HB-25 loading

Variation of span length
2 =60m, £ =90 m £ =120m

Table L-1 THE VALUE OF BENDING MOMENT

span Load J.R.A. T1-20 | B.S. TA Loading B.S. gg—ggagigging
¢ = 60m| 2,416 t-m (1.0)| 2,879 t-m (1.19)| 2,819 t-m (1.17)
g = 90 m| 4,770 (1.0)| 5,207 (1.09)] 5,125 (1.08)
g =120m| 7,378  (LO)| 7,943 (1.08)] 7,969 (1.08)

2} Increment of member force

According to the above table, the ratio of bending moment due to.B.S.

loading to that due to TL-20 loading does not exceed 1.08.

Hence, in this bridge (now under study) the ratio will not exceed
1.08, since the lengths of influence lines of members of the Bridge
are very long. On the other hand, the ratios (R} of live load ro dead

ioad in the representative member forces are given in Table L-2,

Table [-2 RATIO (R)

Member * R = L/D
Main Girdex < 0.6
Cable < 0.3
Tower < 0.4

Hence, the increments of member forces due to the application of B.S.

instead of TL-20 are calculated as R x 0.08,

The result is shown below.

Main Girder 0.6 x 0.08 = 0.048
Cable 0.3 x 0.08 = 0.024
Tower 0.4 x 0,08 = 0.032
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