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Y=ALPHA*X"BETA ALPHA=.1737572 BETA=—.266

R2=.1484041 F=.6970633 R=0.37
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Present Present Zonal Perir 7
Zones Traffic - | Time Time Dis-|Gravity Trip .
Frém Potential Dis;ance ta.n.ce | Pi x P Rate
Likoni, (ADT in (Min, With . R=
Kuale 1983) 1983) | Project |(Fopulation in Thys

T1j D1j D'ij 1979, 1000) bixe
Island North 609 33.1 112.7 329x.52=17,108. 0.0356
Island South 193 28,1 10.7 {329x 9= 2,961 |0.0652
Port Industry 1,492 31,9 ' 12.5 |329x 302'9;870' 0.1512
Town Center 2,263 27.9 7.5 1329x 48=15,792 |0.1433
West Mainland 593  34.5 14,5 329x'82=26;97é 0;02198
North Mainland e 136.5 | 116.1 |329x511=168,119]0.00280
Weighted average (5,621) 39.33 19.34 | - -
BEdoFREE . 2083L8% Lk,

Rij:(—;_Z—}g—:— T o020




APPENDIX B SE@Eizsst & ARt e
Fig. B-1 TRAFFIC DEMAND FOR INTERSECTION

Yenr 2000 (PCU/Day) _ Year 2010 (PCU/Day)
(1) Nyerere Ave /Mbaraki Road Intersection -
; o . .

3
WG
32
R
W
ul : ~
3 |l
SV | B ™ 24,031
i 16,079 - Nyerere Ave. - 2 =

. Nyerere. Ave,

3) Lunga lunga Road/}itongwe Road Intersection

hie)
e u
< in
Mtongwe . mg- ' J__Projectﬂ_Road-
Roa,d.' 7 6(0(5
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Table B—2  INTERSECTION TRAFFIC ANALYSIS

(1) Nyerere Ave./Mbaraki Road Intersection

Year 2000 .
Signal | Traffic Demand: V| Capacity: C Saturation Rate
Phase (Veh./hr) . (Veh./hr) v/C

T 1,061 1,800 x 2 = 3,600 0,295 3
1| 330 1,800 x 1 = 1,800 0.183
Ty 115 | 1,200 = 2 = 2,400 0.298 -
— § T
% =10.776 < 0.9

Year 2010 . .
Signal| Traffic Demand: V| Capacity: C 'Saturqtion Rate
Phase (Veh./hr) (veh. /hr} ~v/c

!___L - 5 -
I 1,586 1,800 x 2 = 3,600 0.441
I1 474 1,800 x 2 = 3,600 10.132
111 1,405 1,200 x 3 = 3,600 ©0.390
o= 0.963 > 0.9

(2) MNyerere Ave./Dedan Kimathi Ave. Intersecticn

Year 2000
Signal| Traffic Demand: V| Capacity: C Saturation Rate
Phase (Veh./hr) {Veh. /hr) v/C
I 1,445 1,800 x 2 = 3,600 0.401
11 75 1,200 x L = 1,200 | 0.063
1t 93 1,800 x 1 = 1,800 0.053
v 575 1,200 x 2 = 2,400 0.240
L =0.76 < 0.9
Year 2010
Signal| Traffic Demand: V| Capacity: C Saturation Rate
Phase (Veh. /hr) (Veh. /hr) v/c
1 2,695 1,800 x 4 = 7,200 0.374.
IT 192 - 1,200 x 2 = 2,400 { 0.080
111 - —1 - -
g 192 1,800 x 2 = 3,600 0,053
w 1,345 1,200 x 2 = 2,400 0.560

L = 1,067 > 0.9



(3) Lunga Lunga Road/Mtongwe Road Intersection

Year 2000

Signal | Traffic Demand: V Caﬁaéity: C Saturation Rate
| Phase _ {Veh./hr)} (Veh./hr) v/C

1 .
01 | 212 + 94 = 306 | 1,800 x 0.615 0.276

' . o= 1,107
III 739 | 1,200 x 1 = 1,200 0.616
TV 94% 1,200 x 1 = 1,200 0.078%
| ] L = 0.896 < 0.9
Note: * Traffic is treated by an additional lane.
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APPENDIX C i & HuiBo min

(|

1) AR | |
ﬂ@#%mﬁﬁg4§5mfﬂfééoE#ﬁ.m&ﬁﬁﬁbfﬁbiﬁﬁ¢ﬁw
15w/ BICET BRAKC e R, BROPHREE . BTFCHRT L 9 8~ 10m /B

TdbH,
Mombasa Town ' ' Latitude 04° 03" S
" Longitude 39° 39' F
Altitude 52 feetr (16 m)
Average Wind Speed (Knots)'
Mouth . 06:00 G.M.T, 112100 G.M.T.
“January 5 11
February 4 “10
March 3 g
April 3 8
May- 4 8
“June 5 10
July . 5 9
August 5 -9
September "5 9 -
October 3. g
November 3 9
December 4 9
Year 4 9

Note: Kenyé Standard Time = G.,M.T. plus three hours.
1 m/sec = 2,237 Xnots -
1 ¥nots = 0,447 m/sec

The wind speed is measured at 10 meters above ground level,
B, 11 A~ 3 PoMECER L. 4 A~ 1 0 B, BhLRNTnE,

2) & R o
FHRIC2 5%, 5 0FERE 100 EAPOFH 3 BHORRTH L,



S

Station Name Ras Serand. at Fast End of Mombasa Is.

W

No. of Years of Recgord 5(1967 ~ T1)

D ——
e e - —
e e e ———

Return Period (Yearg) __%—25 25.9 mfsec
" 50 28.1 m/sec
S 100 - 30.3 m/sec

LEROE, &t HL:“LT %){E&)fﬁ BHUKL, X Eﬂa\i’i%%f?)ﬁ@ﬁi%)mcf)f~
BosanmoiimeER LAk,

R =

1) RO E Y - K5
f4“ﬁﬁ?®w—9*/ﬁ&@“auf@ﬁ@m%%¢”(1mgwlwz)

HE HEEBRRCE BWEAL DL, |
kg»ﬁm,MFK%?L5mﬂ§Eﬁﬂwﬂﬁﬁn1$b;imgwlmzﬁmm

BOWNEREN DS S, ' :

Number of Earthquake

aw\\\\xxxw Maximum intensities obsetvéd_ ]
Zone IX ] VITD§ VIT ) vy | v} IV ) ITI-1L
1892 - 1869 1 0 Ja% 28 128 382 | Numerous

* The Subukia Vallev a earthquake on 6th January 1828
** The Suguta River earthquake in 1924
The local earthquake in Nairobi in 1933

Toro earthquake withiepisentre in Uganda 1936,

/wybﬁﬂzﬂt—lkﬁbﬁ Rt@ﬁﬁﬁurmm«@o_
SR LNl O N %%%ﬂﬁ@%L%%wgigW%Ksmthr%%ka

oo WO %Y :
IX, Damage considerable iu specially designed struttpres;

well-designed frame structures thrown out of plumb; preag.
in substauntial buildiungs, with partial collapse. Buildings
shifted off foundations. Underground pipes brokesm, (These -

effects are believed to obtain only locally in Zone VIII~1X,.'

-2



VITI.

VIl..

VI,

V.

shown in the seismic Zoning map).

Damage slight in specially designed structures; considerable

in ordinary substantial buildigs with partial collapse;

.great in poorly built structures.  Panel walls thrown out of

frame structures, Fall of chimneys, factory stacks, columes,

moﬁuments, walls,

Damage negllglole in bulldings of . good de31gn and constructlon,
slight to moderate in well built: ordinary structures; con31der—
able in poorly buile or badly de51gn9d eructures. Some
chimneys broken,

A few instances of fallen plaster or damaged chimneys.

Damage slight.

A few instance of cracked plaster

BBV #~ff%£bkﬁ%@mﬁﬁ FLThb, RO - 110, An# YK
xawﬁrﬂ%ﬁuﬁo |
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Table C-1 MODIFIED MERCALLI SCALE

Seismic
Inteunsity

Intensity
Scale

PO

Modified Mercalli Scale (Wood and Neumann, 1931)

1, Not felt except by'a'véry few under specially favour— (gal)
able circumstances, (Rossi-Forel scale) 0.5-1.0

ir. Felt only by a féw persons’ at rest, especially on
upper. floors of buildings. Delicately suspended
objects may swing. = o 1.0-2.1

ITL. Felt quite noticeable indoors, especially on. upper
floors at buildings, but many people do-not recog-
‘nize it as an earthquake., Standing motor-cars may
rock slightly. Vibration like passing of truck.
‘Duration estimated. . _ 2.1-5.,0

1v. During the day felt indoors by many, outdoors by
few, At night some awakened. Dishes, windows,
doors disturbed; walls make creaking sound.
Sensation like heavy truck striking building. _
Standing motor-cars rock noticeably. . : 5.0-10.0

V. . ‘Felt by nearly everyone, many awakened., Some
DUishes, windows, etc., broken: a few instance of
craked plaster; unstable objects overturned, Dis-
turbances of trees, poles and other tall objects
sometimes noticed., Pendulum clocks may stop.. 10.0-21.0

VI. Felt by all many frightene@ and;run outdoors. Some
‘heavy furniture moved; a few instances of fallen
plaster or damaged chimneys. Danage slight. 20.0-44.0

VILL Everybody runs outdoors. Damage negligible in
buildings of good design and construction; slight
to moderate in well-built ordinary gtructures;
gome chimneys broken. MNoticed by persons driving

MOLOT~CAYrsS.. 44,0-94 .0

T VITI. Damage slight in speclally designed structures; con-
- siderable in ordinary substantial buildings with
" partial collapse; great in poorly built structures.
Panel walls thrown out of frame structures: Fall of
chimnEyS,'factory'Stacks, colums, monuments, walls,
Heavy furniture overturned, Sand and mud ejected
in small amounts. Changes in well water, Persons
driving motor-cars disturbed. ' . 94.,0-202.0

IX. : _Damage'considerable in specially designed struc-

' . turers; well-designed frame structures thrown out
of plumb; great in substantial buildings, with
partial collapse., Buildings ghifted off foundations,

" Ground cracked consipicuocusly. Underground pipes o
broken, ' _ 202.0-432.0




Some well-built wooden structures deéstroyed; most
masonry and frame structures destroyed with founda-
tions; ground badly cracked. Rails bent, Considerable
landslides from river-banks and steep slopes.

Shifted sand mud. Water splashed (slopped) over

more than
432.0

banks._

XI.

Few, if any, (masoary) structures remain standlng
Bridges destroyed. Broad fissures in ground. ' Under-
ground pipelines ruptured., Earth slumpe and land
slips in soft ground, Rails bent greatly.

XIr.

Damage total, Waves seen on ground surface.
Lines of sight and level dlstorted - Objects thrown

upward into air;
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 APPENDIX D fS2Rik 0 TS Mok

Ho= 73,2 M, pHAsE-I

P.C MAIN BRIDGE

[~ : - : Unit Cost (K.Shs.)
Work Item Sub-Item Class Unit
: ' : : L.C F.C Total
Main Girder |Corcrete ock = 350  |cu.m 930 750 1,680
' ' kgl en? o .
-{Form 15teel 5Q.M 68 232 300
_ Reinforce= |8D30 Ton 2,387 11,833 14,220
o ment . ' ]
M _ L o
2 P.C Rod SBPR 95/120 [Ton 7,386 57,114 64,500
7 P.C Cable  |SWPR Ton 12,883 97,117 110,000
FR 2 - : . .
u o : o
o | Stayed Cable|P.C Cable  [SWPR Ton 16,150 122,550 138,700
g | Stayed Cable : ' .
E L - : _ Ao
@ | Erection & = - L.S. | 5,532,000 {33,432,000 | 38,964,000
“Equipment - '
Tower Concrete  Jock = 350 |cu.M| 930 750 1,680
C kg/cm? | _
. Form  [Steel- SQ.M . 80 270 350
3 Reinforce~  [SD30 Ton 2,387 11,833 14,220
E ment
Erection & - - L.S | 1,338,000 | 7,862,000 | 9,200,000
Equipment ' :
Body & Foot- |Concrete  |ock = 300 = lcu:M 960 690 1,650
ing ~ keglem®{ | | |
ock = 240 CU.M 900 650 1,550
. kg/sz .
& Form Steel 5Q.M 80 270 350
8 Reinforce- g a1 Ton . 2,387 11,833 14,220
1= ment . . . . .
@ | pite Cast-in-PlaceR.C.D #3.0m  L.M 13,800 53,900 67,700
Y| Foundation | Pile -
3
AL -~ . -
é ‘Shoe Tefron - 800x800x150 | No 14,000 56,000 70,000
fa)
o]
Roller Ton 12,377 95,923 108,300
. | Expansion . Demag L.M| 37,900 | 151,700 | 189,600
TJoint-c 0 T o .
Temporary & L.S 22,709 128,686 151,395
Other Works : o .




P,C MAIN BRIDGE

H = 45, PHASE-I & IX
Unit Cost (K.Shs.) j
Work Item Sub-~Item Class Hnit B e
L.C F.C Total
Main Girder [Concrete ack = 350 CO .M 930 750 1,680
kg/em?
Form Steel SQ.M 68 232 300
Reinforce— |SD30 Ton 2,387 11,833 14,220
ment . .
: | -
2 P.C Rod SBPR 95/120 |Ton 7,386 57,114 64,500
o . . .
P P.C Cabie SWPR Ton 12,883 97,117 110,000
4+ .
8 { Stayed Cablel!P.C cable SWPR Ton 16,150 122,550 138,700
ol .
@ | Erection & - - L.8 | 3,322,000 {18,824,000 | 22,146,000
Equipnent i :
I -
Tower Concrete gek = 350 Cu. M 930 750 1,630
kg/cm® '
g Form Steel 5Q.M 80 270 350
& Reinforcement|sD30 Ton 2,387 11,833 14,220
Trection & - - 1.8 { 1,008,000 | 5,714,000 | 6,722,000
Equipment .
I — :
Body & Foot- [Concrete ock = 300 |CU.M 960 690 1,650
ing ' kg cut . ' _
ock = 240 CU.M 900 650 1,550
)
) kglem
A iForm Steel SQ.M 80 270 350
! .
8 ‘Reinforcement|SD30 Ton 2,387 11,833 14,220
w3 . ' ) . ) :
7| pile (Cost-in-PlacdR.C.D 43.0m |L.M. 13,800 53,900 67,700
2 Foundation © Pile . ' : - o
L8] ; R
Bl A
2 | Shoe Tefron No 14,000 56,000 70,000
3 : . . o
i3 . .
-] Roller Ton 12,377 95,923 108,300
w . '
Expansion L.M 37,900 151,700 189,600
Joint ’ - S o .
Temporary & . . ' : . : '_, ]
Other Works L.S 16,540,000 93,731,000-}10;271,000

D-2




STEEL MAIN BRIDGE

H = 73.2M, PHASE-~I

F" . _ Unit Cost (K.Shs.)
Work Item Class Unit _
‘ ' L.C F.C Total
Main Girder 5841, SM50Y Ton 5,310 21,240 26,550
0. HTB (FL0T) Ton 6,260 25,040 31,300
)
§ Shoe Roller Ton 12,377 95,923 108,300
H .
E Stayed Cable SWPR’ Ton 16,150 122,500 138,700
[ ) o
§“Expansion-Joint Demag L.M 37,900 151,700 189,600
| Erection Fquipment L L L.8 5,922,000| 38,739,000] 44,661,000
T SS41, SM50Y T r _ _
. ower & SMSS on _),[{‘80 21,920 27 ,400
g- HTB (F10T) Ton 6,260 25,040 31,300
‘Eréction,Equipment L.S 1,940,000} 12,687,000{ 14,627,000
Concrete gek = 300 kig/em?| CU.M 960 690 1,650
b ock = 240 kg/em?| CU.M 900 650 1,550
s
3 | Form Steel 5Q.M 80 270 350
] . :
g'| Reinforcement 5D30 | Ton 2,387 11,833 14,220
W ) .
Pile Foundation R.C.D ¢ 3 m L.M 13,800 53,900 67,700
0 S
% | Temporary & Other LS
5 | Works ’
)
—
a
N
[»]
(S
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STERL MAIN BRIDGE

H = 55M PHASE~L & 11

Unit Cost (K.Sha.) . '

Work Iltem Class Unit _ _
1.C F.C" Total
; = - _ e
Main Girder 5541, SMS0Y Ton 6,000 24,000 30,000
" HTB (F10T) Ton 6,260 25,040 31,300
“ .
) .
4 | shoe Roller Ton 12,377 95,923 108,300
:j . .
- .
@ | Stayed Cable SWPR Ton 16,150 122,550 138,700
o
L@ . . 3
‘5| Expansion Joint Demag L.M 37,900 151,700 189,600
Erection, Bquipment] . LI“S 5,910,000 | 29,135,000} 35,045,000
: $S41, SMSOY . o N S
| Tower & SM;S “Ton 6:989 24,320 39,400
H . J . R
' ‘é’ HTB (F10T) Ton 6,260 25,040 31,300°
Erection, Equipment L.& 1,862,000 9,296,000 ( 11,158,000
{ concrete oek = 300 kg/em? | CULM 960 690 1,650
§ gk = 240 kg/om?| CULM 900 650 1,550
-3
5| Forn Steel Q.M 80 270 350
RETR 7 : 7
%) Reinforcement Sb30 Ton 2,387 | 11,8331 14,220
Pile Foundation R.C.D ¢ 3 m L.M 13,800 53,900{ . "~ 67,700
w
H ﬁeTporary & Other L.S
& f Works
13
<
. .
«
g N
Q
B
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STEEL MAIN BRIDGE

H = 457, PHASE-T & TI
: ) _ Unit Cost. (K.Shs.)
Work ltem - Class Unit - - .
L.C F.C Total
d—j_Main'Gifder $S41, SM50Y Ton 6,000 24,000 30,000
o HTB (FLOT) Ton 6,260 25,040| 31,300
u .
o shoe Roller Ton 12,377 95,923 108,300
H _ : .
E Stayed Cable SWPR Ton 16,150 122,550 138,700
21| Expansion Joint ‘Demag L.M 37,900 151,700 189,600
Erection,Equipment L.S 6,639,000 | 28,406,000| 35,045,000
| Tower 5841, SO0V Ton 6,080 24,320 30, 400
N & SM58 / : 490,
3 HTB (F10T) Ton 6,260 25,040 31,300
i : ; : : : .
Erection,Equipment L.S 2,107,000} 9,051,000 11,158,000
| concrete gek = 300 kg/ew | CULM 960 690 1,650
o . A B
4 ock = 240 kg/ef | CU.M 900 650 1,550
3 =
RINE -
2| Form Steel SQ.M 80 270 350
44
4 | Reinforcement SD30 Ton 2,387 11,833 14,220
Pile Foundation R.C.D ¢ 3 m L.M 13,800 53,900 67,700
[(3] .
Db :
g Temporary & Other L s
W | Works '
(]
I
N
S
o]
B
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APPROACH BRIDGE

H =

73.2 M, PHASE-I

] R
' Unit Gost (K.Shs.)
Work Item Sub-Item Class Unit
: L.C I.C Total
R.C Hollow | Concrete ock = 240 CU.M 300 650 1,550
kg /cnd : _
Form Steel 5Q.M 80 270 350
Reinforce— | SD 30 . Ton 2,387 11,833 14,220
ment :
Post~ | Comerete . | ock = 350 |cU.M 930 750 1,680
Tensioned ' : kg/cn?-. - :
| T-Girder g Steel SQ M 75 245 320
b A _
a Reinforce~ | SD .30 Ton 2,387 11,833 14,220
.§ ment ’ - :
E P.C Cable SWPR Ton 12,883 97,117 110,000
51 P.C Rigid | Concrete ock = 350 |CUM ,930 750 1,680
v 2
Frame kg/em®| . , :
Form Steel SQ.M 68 232 300
Reinfroce- | SD 30 Ton 2,387 11,833 14,220
ment
P.C Rod SBPR 95/120 |Ton 7,386 57,114 64,500
prection & 1.5 | 11,851,000 /67,162,000 | 79,013,000
cquipment o _ & _ 7
Body & Foot-| Concrete ock = 240 |cuM 900 650 1,550
ing kg /em?. :
Form Steel SQ.M 80 270 350
Reinforce- SD 30 Ton 2,387 11,833 14,220
ment . ' . .
o | Pile Case—in Placé R.C.D $3.0 |L.M 13,800 53,900 | 67,700
=] F dati i . _ : e
g | Poundation | Pile 42.5 |L.m 11,800 | 46,200 58,000
g . . .
B $2.0 1L 9,860 38,540 48,400
5 | shoe B.P Ton 3,250 | 13,001 16,251
Rubber R65 No 1,400 5,600 7,000
_ ' R4S No 1,160 4,640 ° 5,800
| Joint Rubber |1 2,840 | 11,360° 14,200
Témporary & : R :
Other Works LS 20,079 | 113,778 133,857
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APPROACH BRIDGE

H =

73.2 M, pHASE-TT

S
_ Unit Cost (K.Shs.)
Work ILtem Sub-Item Class Unit :
' : L.C ¥F.C Total
R.C Hollow {Concrete ock = 240 [CUM 900 650 1,550
kg/cnf
Form Steel $Q.M 80 270 350
‘|Reinforcement| SD 30 Ton 2,387 11,833 14,220
Post- Conerete ock = 350 |cU.M 930 750 1,680
o | Tensioned ' ' kg/cnf . ' .
153 N .
5| T-Girder _ . )
o Form Steel sSQ.M 75 - 245 320
.§- Reinforcement| SD 30 Ton 2,387 11,833 14,220
i P.C Cable ° | SWPR Ton 12,883 97,117 110,000
&1 P.C Rigld |Concrete gck = 350 |cU.M - 930 750 1,680
Frame : kg/cm” ' '
Form Steel 5Q.M 68 232 300
Reinforcementf SD 30 Ton 2,387 11,833 14,220
P.C Rod SBPR 95/120 |Ton 7,386 57,114 64,500
Erectdion & L.s 123,517,000 133,261,000 [156,778,000
Equ;pment . _
Body & Foot-|Concrete oek = 240  |CU.M 900 650 1,550 |
ing kg/cm? _
' “|Form Steel SQ. M 80 270 350
Reinforcementj SD 30 Ton 2,387 11,833 14,220
Pile. Cast—in Place] R.C.D ¢3.0 |L.M 13,800 53,900 67,700
4 | Foundation ‘Pile $2.5 |L.M 11,800 46,200 58,000
g §2.0  |L.M 9,860 38,540 48,400
H .
2 | "shoe B.P. Ton 3,250 13,001 16,251
[ ¥ . .
& Rubber R6S5 No 1,400 5,600 7,000
' R4S No 1,160 | _ 4,640 5,800
| Expansion | Rubber L.M 2,840 11,360 14,200
“Joint :
Temporary & : L N |
Other Works L.S 36,626,000 207,551,000 p44,177,000
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APPROACH BRIDGE
n = 45M, PHASE-I

Unit Gost -(K.5hs.)
Work ltem Sub-Item Class [Unit_ . .
L.C F.C Total .
R.C Hollow [Councrete ock = 240 ) CU.M 900 650 1,550
kglcm
Torm Steel SQ.M 80 - 270 350
Reinforcement] SD 30 Ton 2,387 11,833 14,220
Post- iConcrete ock = 350 cu.M 930 . 750 1,680
2 | .
Tensioned kg fem - 1 _
o | Trgirder Form Steel $Q.M 75 245 | 320
v : .
§ Reinforcement] SD 30 Ton 2,387 11,833 14,220
§ P.C Cable SWPR Ton 12,883 97,117 110,000
@ .
§ 1 P.CRigid  |Concrete ock = 350  |cu.M - - -
&1 Frame ' kg/em?
From Steel SQ.M - - -
Reinforcement |SD 30 ) Ton - - -
P.C Rod SBPR 95/120 Ton. - - -
Erection & : - :
Equipment L.S 1,6&6,000__ 9,328,000 '1.0.,9._7_4,__000
Body & Foot- (Concrete ock = 240 [CU.M 900 650 1,550
ing | kg fem® -
Form Steel SQ.H 80 .- 270 350
Reinforcement|{SD 30 Tan 2,387 11,832 14,220
Pile Cast-in-Placq R.C.D #3.0m [L.M - - ~
. Foundation Pile $2.5 LM _ - -
53
3 $2.0 LM - - -
3 - _
&2 { Shoe { B.P . iTon 3,250 13,001 16,251
[+ . . L
3 Rubber R75 No 1,480 5,920 7,400
R65 No 1,400 | 5,600 © 7,000
R55. | No 1,280 5,120 6,400
RGS5 . | No 1,160 4,660°1 5,800
Expangion . : o - .:
Joint L.M 2,840 | 11,360 14,200
Temporary & . 5 - ﬁ ' .
Other Horks 1.5 | 7,425,000 |42,074,000 |49,499,000
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APPROAGH BRIDGE

H = 45M, PHASE-1Y
" Unit Gost (K;Shs.)
Work Item Sub-Item Class iUnit
' L.C ¥.C Total
R.C Hollow [Concrete ock = 240 CU.M 900 650 1,550
_ kg/com?
Form Steel S5Q.M 80 270 350
Reinforce- Sh 30 Ton 2,387 11,833 14,220
ment : .
Post- Concrete gck = 350  |cU.M 930 750 1,680
Tensioned kg/cm?
2 I-Girder  iporm Steel SQ.M 75 245 320
§ Reinforce- | 8D 30 Ton 2,387 11,833 14,220
5 ment SHPR
g P.C Cable Ton 12,883 . 97,117 110,000
51 p.c Rigid Concrete = | ock = 350  |CU.M 930 750 1,680
W . 2
Frame kg/em
Form Steel SQ.M 68 232 1,300
IiReinfoxce- SD 30 Ton 2,387 11,833 14,220
ment SBPR 95/120 | -
P.C Rod Ton 7,386 57,114 64,500
Eréction & ' '
- L.S | 1,925,000 [10,907,000 |12,832,000
Equipment _ ' :
Body & Foot- |Concrete ock = 240 CU.M 900 650 1,550
ing kg/en®
' Form Steel - SQ.M 80 270 350
Reinforcement_SD 30 Ton 2,387 11,833 14,220
, | pile Case-in-Placg R.C.D ¢3.0m [L.M 13,800 53,900 67,700
5 Foundation | Pile $2.5 [L.M 11,800 46,200 58,000
) $2.0 IL.M 9,860 38,540 48,000
H
i) :
,% Shoe B.P Ton 3,250 13,001 16,251
@ Rubber R7S5 No 1,480 5,920 7,400
R65 No 1,400 5,600 7,000
R55 No 1,280 5,120 6,400
R4S No 1,160 . 4,640 5,800
| Expansion i, .M 2,840 11,360 14,200
| Joint 7
Temporary & L.S 113,233,000 {74,989,000 |88,222,000
Other Works
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APPERDIX E fREROTHEHIMER

P.C MAIN BRIDGE
H = 73.2M, PHASE-I

Item Sub-Item Class Unit Quantities
. : _ _ Phase-T
Main Girder Concrete ock = 350 kg/em? | CUM 16,335
Form Steel sqQ.M| 61,511
o Reinforcement| SD30 Ton 1,960
¥ : ,
| .
o P.C Rod SBPR 95/120 Ton 338
|5
ey P.C Cable SWPR Ton 218
o
ja N
3
o . | . |
Stayed Cable P.C Cable SWPR Ton 1,345
Efection & Eqﬁipment - - L.8 1
| Tower Concrete gck = 350 kg/em? | cuiM 9,168
. Form Steel SQ.M 8,220
o : .
2 .
& Reinforcement|SD30 Ton 642
Erection-& Equipment - - L.s 1
|Body and Fooring | Concrete ock = 300 kg/em? | CU.M| 22,115
Footing gck = 240 kg/em? | CU.M 13,208
o
o] .
g, Form. Steel 5Q.M 20,475
o ' U :
5 Reinforcement|SD30 Ton 3,578
= ipile Cast-in-Place RS _
“ | Foundation Pile ' R.C.D 4 3.0 m L'H’. 2,960
i
3
p
P | shoe Tefron 800 x 800 x 150 |No 8
1 : o 3
L]
5 Roller 16 No Ton 30
2 ,
Expangion Joint Demag L.M 48




P.C MAIN BRIDGE
B = 45, PHASE-I & II

: Quantities:

Ttem Sub~Item. Class Unit Phase—186T "
Main Girder Concrete gek = 350 kg/fewf | CULM 11,286
Form Steel SQ.M 39,743

v Reinforcement| SD30 | Ton 1,354"

9 .

o . :

3 P.C Rod SBPR 95/120 Ton 225

3 - _

G - : _

2 P.C Cable SWPR Ton 151

9

e

3

m .

Staved Cable P.C Cable SWPR Ton 966
Erection & Egquipment -~ - L.S 1
Tower Concrete Ock = 350 kg/em® |CU.M 5,558

E Form Steel SQ.M 6,380

) _

o Reinforcement| $SD30 Ton 389
Erection & Equipment — - L.5 1
Body & Footing Conerete ock = 300 kg/cm” |CU.M 7,508

ock = 240 kg/em® |CU.M| 5,552

g _

o . '

g Froq Steel 50.M 9,846

1u : _ . .

g Reinforcement) SB30 Ton 1,280 -

o . o . :

o e _ . :

| Pile Foundation Cast-in-Placel p o ng 3.0 m L.M 11,920

3 Pile .

o .

5]

=

t; o -

| 8 | Shoe Tefron 800 x 800 x 150 |No 8
4+

9] . X .

2 Roller 12§08 Ton 23.2

N ) . -
Expansion Joint Demag .M '  22




STEEL MAIN BRIDGE'

H=73.2M
R
Quantity
: : Remarks
_Qork Item ' Sub-Item Class Unit Phase-T Phase-II
. L Stee] Plate :
Main Girder_ & Shape 5841, SM50¥ Ton 8,221
HTB F10T Ton 393
[J]
5 | shoe Roller Ton 109
b .
21
" [Stayed Cable |P.C Cable | SWPR Ton 788
3| ' ' '
oy
& Expansion
Joint Denag L.M 48
' Erégtion L.§ 1
Equipment
L Steel Plate | $S41, SM50Y "
Tower & Shape & SMS8 Ton 2,962
9 HTB F10t Ton | 153
3
= S
_Ere?;lon & L.S 1
Equipment
Body & Hoot= 0, orete Sck = 300 oy M| 17,830
ing kg/cm2
& Gek = 240 , jcu.M 5,792
= kg/em
W -
"U .
5 Form Steel sQ.M| 17,068
o
I Reinf
o [pernioree= 1 opag Ton 2,577
gx Cment
g i -
2 [Pile ‘ICast~in~Place . : '
- = .C. 3,0m JL.M 1,920
. E"Foundation Pile R.C.D ¢ e
rQ': . . .
o
wm
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STEEL MAIN BRIDGE

H = 55M, PHASE-1 & Y1

Quantity
: = Remarks
Work Item Sub-Item Class Unit! phase-T | Phase-IT
Steel Plate ' ey '
Main Girder & Shape 5541, SM50Y {Ton 6,754 6,754
HTB F10T Ton 300 300

@

5 { Shoe Reller Ton 85 85

9

2 .

@ | Stayed Cable |p,c cable | SWPR Ton 465 465

3 .

)

v | Bxpansicn .
Joint Demag LfM 22 22
Ej)rest;a_on & L.S 1 1
Equipment .

o Steel Plate | SS41, SM50Y ' o
Tower & Shape & SM58 Ton 2,432 2,437

g HTB F10T Ton 125 125

0

&

Erection &

Equipment L.5 1 ;
Body & Foot- Conerete oek = 300 , [CU.M 8,428 . 8,428
ing kg/cm

S ock = 260 ey m| 4,128 4,128

a kg/em _

©

g : -

g Form Steel SQ.M| 12,238 12,238

fxy

@ Reinf - ' L

einforce- :

g ment 5D30 Ton 1,303 _1,303.

o .

2 1Pile Cast-in-Placg - o '

E Foundat ion Pile R.C.D ¢ 3.0m|{L.M 1,440 1,440

Ma)
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STEEL

JIAIN BRIDGE
H = 45M PHASE-1 & 11

[ Quantity
: ) Remarks
Work Item Sub-Item Class Unit| oppace-I Phase-11
Main Girder |Steel Plate | ceir  oMsov |1 6,754 6,756
ain & Shape § , on i’ ,
HTB F10T Ton - 300 300
@ .
2 |Shoe Roller Ton 85 85
13}
o
H . ? ‘ .
® Stayed Cable {P.C Cable SWPR Ton 465 465
a
a'Ex'anOion
| XpaANS Demag L.M 22 22
|Joing
Ere?tlon & L.S 1 1
Equipment
Steel Plate | 8541, SMOOY :
! 2,432
Tower & Shape & SM58 Ton ?,432‘ 263
g HTB F10T Ton 125 125
&
Ere?tion & L.S 1 1
Equipment
g (Body & Foot- ., rete ock = 300 oy M1 6,792 6,792
L-I ing kg/cm '
%I Ock = 240
5 k= 2B L leum| 4,128 4,128
2 kg/cm
‘a .
e Form Steel ISQ.M 8,560 8,566
5. Reinforce:
& einrorces SD30 Ton 1,098 1,098
o ment
3 : 4 ; .
w Pile lCast-in-Place iy
Foundation Pile R.C.D ¢3.0m L.M. 1,440 1,440




APPROACH BRIDGE o
H=73.2M, PHASE~-T&IL

Quantity
. . e Remarks
Work Item Sub~Item Class Unitl  phase-I | Phase~II '
: = 240 :
R.C Hollow |Comcrete ock kofcn? |CU-M[ 1,963 9,790
Form Steel 5Q.M 4,446 22,173
Reinforce- SD 30 Ton 363 '1,811
ment .
POSF—TE‘DY_iDn Concreke gek = 350 ) CU M 3 , 415 5 , 572
T-Girder _ kg/cm
Form Steel $Q.M| 19,911 31,969
) . A ] . R .
i Reinforce— Sp 30 Ton 388 653
13 ment L
o
& P.C Cable SWPR Ton 171 294
i
W _ _ :
S lp.c Rigid  |Concrete ack = 30 dey mi 13,397 21,592
3 kg/em
= | Frame
b Form Steel - so.M| 41,776 69,720
Reinforce- SD- 30 Ton 1,600 . 2,579
ment : o ST _ .
?.C Rod SBPR 95/120 {Ton 1,123 1,693
Main Body Concrete ock = 240 o |[CU. MY 20,821 C 41,706
kg/cm o
Form Steel SQ.M{ 29,298 . 56,436
Reinforce- SD.30 Ton 1,818 3,192 :
ment . .
Pile Cast~in-Place . ' : '
Foundation | pile R.C.D ¢3.0 mlL.M 910 910
A $2.5 |L.M 560 1,330
0
2 $2.6 LM 420 1,140
42 : : ' .
oy
y |
@ [Shoe B.P Ton 25.5 - 28.
Rubber ‘R65t No 156 324
R4S No 276 852
Expansion - : I
oint Rubbert LM . 488 1,166
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APPROACH BRIDGE

H = 45" pHast-1 & 11
r Quantity
) G - Remarks
. Ite Sub-It _
erg Lem b em. _Class Unit Phase~1 Phase~1Z
‘ ' ock = 240 - '
R.C llollow Coﬂncrete ke/cm? CU.M 3,946 5,394
Form Steel SQ.M 8,938 . 12,217
Reinforcé- SD 30
| | ment Ton 730 G598
Post-Tension |, . wo¢ cuM| 4,962 5,135
T-Girder jronerete gek = 350 : s >
. 2 _
& Form. Steel ¥B/CM loq | 28 881 29,297
31 _ _
i - | SD 30
3 Reinforce Ton 561 606
H ment .
G P.C Cable | SWER Ton 242 268
o :
3 . = ]
w |[P.C Rigid Concrete - ock 35? a2 [CULM - 2,500
Frame _ g/cm
Form Stell SQ.M - 8,733
Reinforce- | SD 30 Ton . - 299
ment _
P.C Rod SBPR 95/120 |[Ton - 168
N N ock = 240 :
Ma;n gody Concrete ka/cm® cu.M! 10,753 14,111
Form Steel’ 5Q.M| 10,254 15,401
Reinforce~ | 5D 30 Ton 749 1,020
ment .
Pile Cast-in-Place
Foundation Pile R.C.D #3.0m |L.M 0 280
$2.5 |L.M 0 0
u
a $2.6 |L.M 0 140
(4]
o
H |Shoe B.P Ton 8.6 2.
1]
@ _
a Rubber R75t No 60 90
R65L No 168 240
R55t No 0 24
R4St No -156 372
Expansion | .. :
Joint Rubber L.M 330 605
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APPENDIX F 452 i 3 4%

(1) P.C MAIN BRIDGE CASE

(Uuit: 1,000 K.Shs.)

. (2) STEEL MAIN BRIDGE CASE

Navigétidn _APPYdHCh Bridge Main Bridge’ Total Cost
Clearance & Phase | . F.C L.C F.C L.C F.C
Phase-T 116,425 465,699 | 172,275| 689,101 | 288,700|1,163,800
3.2 | 11| 212,373 849,496] - | - 212,373| 849,490
| Sub-Total | 328,7981,315,189 | 172,275| 689,101 | 501,073|2,004,290
Total 1,643,987, ' 861,376 2,505,363
© | Phase-1 55,568 222,276 | 113,380 453,521 | 168,949| 675,796
551 1 ~11 81,658 326,630- 113,380} 453,521 -] 195,038 780,151
Sub-Total ° | 137,226 548,906 | 226,760| 907,042 | 363,987 1,455,947
Total - 686,132 1,133,802 1,819,934
Phase-T 34,107] 136,424 | 110,271| 441,083 | 144,377 577,508
45" =1IT 55,980| -223,922 | 110,271 441,083 _'166,251 665,005
sub-Total | 90,087| 360,346 | 220,542| 882,166 1310,628|1,242,513
Total 450,433 1,102,708 1,553,141

(Unit: 1,000 K.Shs.)

Né.v,igat':ion Approach Bridge 'M_a_in Bridge Total Cost
Clearance & Phase |  L.C. F.C. L.C. F.C. L.C. F.C.
- Phase-I | 116,425| 465,699 | 179,252] 717,008 295,677 | 1,182,707
: Cwoorr| 212,373 849,490 | - ~ | 212,373| 849,490
-?3'2@ Sub-Total: | 328,798 1,315,189 | 179,252 717,008 | 508,050|2,032,197
Total - | 1,643,987 | 896,260 2,540,247
Phase-1 | 55,568| 22,276 | 138,634 | 554,536 | 194,202| 776,812
L o 11| 81,658| 326,630 | 138,634| 554,536 | 220,292 881,166
S9m  [Tgub-Total | 137,226| 548,906 | 277,268[1,109,072 | 414,494|1,657,978
. fotal - 686,132 | 1,386,340 2,072,472
Phase-I | 34,107 136,424' 136,909 547,637 | 171,016] 684,061
ool wrr| oss,os0| 223,922 | 136,909| 547,637 | 192,889| 771,559
4om TS b tal |- 90,087 | 360,346 | 273,818 1,095,274 | 363,905]1,455,620
 Total 450,433 1,369,092 1,819,525

F-1




P.C MAIN BRIDGE
=7

H 3.2M , PHASE-T.
. Construction Cost {1,000 K.S5hs.)
e -1t Class Unit : -
Work Item Sub~ltem L.C F.C Total
k = 350 :
Main Girder |[Concrete T et 15,192 | 12,251 27,443
Form Steel 4,182 14,271 . 18,453
] e : .
H Reinforce $D30 4,678 | 23,193 27,871
tJJ ment . ,
a P.C. Rod SBPR 95/120 2,496 19,305 21,801
)
) : : )
E P.C Cable SWPR 2,808 21,172 23,980
o ' :
@ Stayed Cable |P.C Cable SWPR 21,722 164,830 186,552
ggiggizst& 5,532 | 33,432 . | 38,964
Tower Concrete ock 1;;21“‘2 8,526 6,876 15,402
Y Form Steel . 658 2,219 2,877
g Reinforce~
= ment sSD30 1,532 7,597 9,129
Erecti ' o :
Egﬁgpizzt& 1,338 7,862 9,200
Substr oek = 300 '
Substructure |Concrete kg/cm? 21,231 15,259 36,490
g gk = 240 ' o .
5 : 11,887 8,585 20,472
: kg/cm? ’ a w4
3 From Steel 1,638 . 5,528 7,166
n - . . .
) Reinforce~ : o
2 SD30 8,541 42,338 50,879
3 ment ) o . _ N |
Foundation  |S95LH7, . | R.C.D 43.0m 40,848 | 159,544 200,392
Shoe Tefron 800x800x150 112 4hg 560
Roller 371 2,878 3,249
g |XpAnsion  pemag 1,819 7,282 9,101
A - :
o T & ‘ ) ' : '
© lothor Hotke 22,709 | 128,686 | 151,395
Total 172,275 | 689,101 861,376




P.C MAIN BRIDGE

H = 55, PHASE-I & IT
. : Construction Cost (1,000 K.Shs.)
Work ILtem Sub-Item Class Unit :
: ' L.C F.C Total
Main G':erer“ Concrete ock :k:;?gmz 10,495 8,465 18,960
Form Steel 2,703 9,220 11,923
a Reinforce- '
u v
5 ment SD30 3,232 16,022 19,254
[e) ) .
2 P.C Rod SBPR 95/120 1,662 12,851 14,513
H \
o
5 P.C Cable SWPR 1,945 14,665 16,610
[= 8
=) : S
u 7 Stayed Cabld SWPR 15,601 118,383 133,984
Ere?tloﬁ,& 3,368 20,351 23,719
quipment
Tower Concrete | 06K = 30 5,168 4,169 9,337
_ .- kg/em
From - Steel 510 1,723 2,233
4 .
i . - :
£ Reinforce= | opq, 929 4,603 5,532
e ment
Erection & 1,050 6,150 7,200
Equipment
k = -300.
> Substructure Concrete oe kg/cmz 9,700 6,972 16,672
H ' :
o gck = 240
B ke/cn? 4,997 3,609 8,606
9 _
5 Form Steel 1,120 3,778 4,898
J _
Q , . ,
3 Reinforce- | qpay 3,836 19,016 22,852
. ment _
Foundation .giggglgzle R.C.D $3.0m 26,496 103,488 129,984
Shoe Tefron 800x800x150 112 448 560
Roller 287 2,226 2,513
go|Bxpansion — p. oo 834 3,337 4,171
£ {Joint :
_.Tgmpbrary-& ,
other works 17,007 96,373 113,380
Total 113,380 453,521 566,901
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P.C MAIN BRIDGE

H = 45, THASE-I & 11
. Construction Cost (1,000 K.Shs,)
Work Item Sub-Item Class Unit :
L.C F.C Total
k = 350 '
Main Girder Concrete . aek kgicm2 10,495 - 8,465 18,960
Form Steel 2,703 9,220 11,923
¥ ﬁgiiforce“ SD30 3,232 16,022 19,254
g n o . ] . -
2 P.C Red SBPR 95/120 1,662 12,851 14,513
iJ .
N P.C Cable SWPR 1,945 14,665 16,610
= . S .
0 Staved Cable|SWPR 15,601 118,383 133,984
| g;ﬁ;ggggt& 3,322 18,824 22,146
Tower . Concrete ock = i;?cmz 5,169. 7 4,168 9,337
o Form Steel 510 1,723 2,233
M ;

3 L _ . . .
3 iiizforce <D0 998 4,603 5,531
Erection & : S

Equipment e 1,008 3:714 6,722
. Substructure | Concrete (ock = i;?cmz 7,207 5,181 ' 12;388
v _ )
] gck = 240 ,
O 2 4,997 3,609 8,606
9 keg/cem : o
§ | Form Steel 788 2,658 3,446
. ; ,
el : :
< R - :
& jetmforeen spag 3,055 15,147 18,202
Foundation ;g?:g;lgzle R.C.D $3.0m 26,496l 163,488 129,984
: .
Shoe iTefron 800x800x150 112 448 560
IRoller 287 2,226 2,513
e i '
P
<
. |Temporary & o ' .
Othor Hoske 16,540 93,731 | 110,271
Total 110,271 441,083 551,354
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STEEL MAIN BRIDGE

>

H = 73.2M pHASE-I

Construction Cost (1,000 K.Shs.)

Work Item Sub-Item. Class Unit T
o L.C ¥.C Total
S
Main Girder Steel 5841, SMS0Y 43,654 174,614 218,268
HTB FIOT 2,460 9,841 12,301
o | Shoe Roller 1,349 10,456 11,805
5
¢ | stayed Cable| P.C Cable . | SWPR 12,726 96,570 109,296
“ | pxpansion Demag 1,819 7,282 9,101
Joint
5,922 38,739 44,661
“Tower Steel plate zsgégssMSOY 16,232 64,927 81,159
. & Shape
y : 958 3,831 4,789,
5 HTR FIOT
Erection & 1,940 12,687 14,627
Equipment - :
Eody & Concrete agck = 300 ) 17,117 12,303 29,420
Footing kg/em
o gck = 240 5,213 3,765 8,978
3 kg/cm?
4} .
g Form Steel 1,365 4,609 5,974
P
w . )
= : .~
a Reinforee™ | smo 6,151 30,494 | 36,645
Foundation | piace pile | R-C.D #3m 26,496 | 103,488 | 129,984
T . ) '
- g | Temporary & 35,850 143,402 179,252
1 | Other Works '
(= . )
Tétal  179,252 717,008 | 896,260
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H

STEEI, MAIN BRIDGE

= SSM; PHASE-1 & 1T

Consfruction Cost {1,000 K.Shé.)
. Sub-It Class : ]
Work Item u en . Lo F.G Total
Main Girder | Steel SS41, SM50Y 60,524 162,096 202,620
u HTB FIOT 1,878 7,512 19,390
j=] .
o o
$ 1 Shoe Roller 1,052 8,154 9,206
"
ER . . :
& | Stayed P.C Cable | SWPR 7,510 56,986 64 1496
% 1 Ccable _ _ ' ' .
& | Expansion Demag 834 - 3,337 4,171
Joint _ _ o
Erection 5,810 29,135 35,045
Equipment
Tower Steel Plate SSQ}@SSMSOY 14,787 59,146 73,933
" & Shape &_Sl o - :
2 HTB FIOT 783 3,130 3,913
& - -
Erection & :
Equipment 1,862 9,296 1. 11,158
Body & Concrete ock :k330 ) 8,000 | . 5,815 13,906
Footing ' - kg/cm o T E
ock = 240 _ :
5 ke /em? 3,715 2,683 6,398
g Form Steel 979 3,304 4,283
& h
E Reinforce o
3 ment 8h30 3,110 15,419 18,529
. Cast—in- : . S I
Foundation p_jfgcel‘l}ile R.C.D #3.0m 19,872 77,616 97,488
Y - ;
@ | Tewporary & . ' : :
i | Other Works 27,727 110,907 | 138,634
Total 138,634 554,536 693,170
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STEEL MAIN BRIDGE
H = 45M PHASE-T & 1T

Sub-~Item

Construction Cost (1,000 K.Shs.)

Unit

Work Item Class
L.C F.C Total
Main Girder | Steel SS41, SM50Y 40,524 162,096 202,620
HTB FIOT 1,878 7,512 9,390
(u N
u S
31 Shoe Roller 1,052 8,154 9,206
< .
5 - .
8| stayed P.C Cable | SWPR 7,510 56,986 64,496
] Cable
9 |- expansion :
Is% = 171
51 Joint Demag 834 3,337 4,17
Erection 6,639 28,406 15,045
Equipment
' 5541, SM50Y : 9
’ 14,787 146 73,933
Tower .Steel & SMS8 4, 59,
o : .
M .
g HTB FIOT 783 3,130 3,913
&
Ere?tion & 2,107 9,051 11,158
Equipment
Body‘&- Concrete gck = 300 , 6,520 4,687 11;207
.Footing kg/em
o O‘Ck = 240 o 2 2
5 Kg/em? 3,715 ,683 6,39
3 .
2 Form Steel 685 2,313 2,998
44
4]
= Reinforce-
& i SD30 2,621 12,993 15,614
: ment
= V| Cast-in- | : '
Fgundatlon place pile R.C.D ¢3.0m 19,872 77,616 97,488
w | Temporary &
&.] other Works 27,382 109,527 136,909
5 _ o
136,909 547,637 684,546

;-Total
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APPROACH BRIDGE
H = 73.2%, PHASE~T

Construction Cost (1,000 K.Shs.)

Unit

work Item Sub-Item Class L.C F.C Total
k = 240 . :
R.C Hoilow | Concrete Ehs kg /em? 1,767 1,276 3,043
Form Steel 356 1,200 1,556
Reinforce~ | gpq 867 4,295 5,162
ment
Post- . ock = 350 . ' '
Tensioned Concrete kg/cn12 3,176 2,561 5,737
8. T-Girder Form Streel 1,494 " 4,878 6,372
=} _ .

g Reinforce~ | gnq 926 4,591 5,517

0O ment :

e .

o P.C Cable SWPR 2,203 16,607 18,810

jeH] . s

o _ :

Zlp.c rigid Concrete ock = 330 , 12,459 10,048 22,507

: kg/cm : :

Frame . _
Form Steel 2,841 9,692 12,533
Reinforce- | ¢nay 3,819 18,933 22,752
ment ol
P.C Rod SBPR 95/120 8,295 64,139 72,434

Erection & :

Baud pmont | 11,851 67,162 79,013

Substructure | Concrete ock = 240, 18,739 13,534 32,273 .

: kg/cm . - T

o Form Steel 2,344 7,910 10,254

= ; _ o

9 Reinforce D30 4,340 21,512 25,852

}:.’: ment - _ o

IS A 4 _' : - . 3 X

@ | Foundation Cgfi"ln Place g c.n $3.0m 12,558 49,049 61,607

U:g ile . N

42.5 6,608 25,872 32,480

$2.0 4,141 16,187 20,328

Shoe B.P 82 332 414
{Rubber R65 218 874 1,092

5 R4S 320 1,281 1,601

o |[BExpnasion _ .

S ljotnt Rubber 1,386 5,546 | 6,930
Temporary & e ' e
Othor Woske 20,079 - | 113,778 133,857

| Total 116,425 465,699 582,124
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APPROACH BRIDGE
R = 73.2M PHASE-IT -

b o st T

Work Item

Sub_»Item

Unit

Construction Cost (1,000 K.Shs.)

Class
L.C F.C Total
. gek = 240 '
R.C Hollow | Concrete Ra/em? 8,811 6,364 15,175
Form Steel 1,774 5,987 7,761
Reinforce- .
ment SD30 4,323 21,429 25,752
Post— ock = 350 :
: t
| Tenstonea | COn€TEEe kg/em’ 5,182 4,179 9,361
! T-Girder From . Steel 2,398 7,832 10,210
H oL '.
g Reinforce~ | gpsq 1,559 7,727 9,286
E Vment
§ P.C Cable SWPR 3,788 28,552 32,340
[N . ' :
5 5 , Ock = 350 : L
@ |p,C Rigid Concrete kg/om 20,081 16,194 36,275
Frame _ .
Form Steel 4,741 16,175 20,916
Reinforce- | gp3p 6,156 30,517 36,673
ment
P.C Rod SBPR 95/120 12,505 96,694 109,199
Erection & 156,778 156,778
Equipment .
Substructure | Concrete Gek = 240, 37,535 27,109 64 ,644
| _ kgfem
v Form Steel 4,515 15,238 19,753
o . B S
9 Reinforce= | gp3g 7,619 37,771 45,390
g ment. : _ )
% | Foundation Cast-inplace) r.c.D $3.0m 12,558 49,049 61,607
& . $2.5 15,694 61,446 77,190
' $2.0 11,240 43,936 55,176
Shoe B.P 93 370 463
Rubber R65E 454 1,814 2,268
wl o RASE 989 3,953 4,942
ad
& |Expansion - pi1gerg 3,311 13,246 16,557
Joint :
| remporary & . o
Other Works L . 244,177
Total 212,373 849,490 1,061,863




APPROACH BRIDGE
H = 55M, PHASE-I

Unit

Construction Cost (1,000 K.Shs.)

Work Item Sub=-1tem C;ass L.C F.C Tétaiﬁh
gck = 240 aa - ' i
R.C Hollow Concrete ¢ kg/cm2 2,728 1,970 . 4,698
Form Steel 549 1,853 2,402
Reinforce~ | opag 1,339 6,638 7,977
ment
Ock = 350 . . ;
Post 3,393 2,736 6,129
Tensioned Concrete kg/cm? ’ f o
& T-Girder Form Steel : 1;537 5,184 ' -6’771
st . L
44 : :
g Reinforce- SD20 1,005 4,982 5,987
O ment - :
o P.C Cable SWPR 2,358 17,772 20,130
k) . .- . .
= : — )
3l p.c rigid | Concrete ock = 350 4,195 3,383 7,578
. kg/cm? ¥ . : o
Frame - 7 ‘ _ A
Form Steel 1,038 - 3,542 4,580
Reinforce-~ SD30 1,287 6,378 7,665
ment : :
_ P.C Rod SBPR 95/120 2,393 18,505 20,898
Erection & 4,040 22,899 26,939
Equipment : g : R o _
Substructure| Concrete ock = 240 10,389 7,504 | 17,893
o | g/em B - T
g Form Steel 1,088 3,671 4,759
3 : . ' : '
o Reinforce- SD30 2,767 013,714 16,481
g ment ) . .
s : L . .
v} Foundation C;ﬁi-lﬂﬂﬂaca‘ R.C.D 43.0m ] O 0 0
r1le o ) ) L )
$2.5 3,304 12,936 16,240
$2.0 A 141 16,187 20,328
Shoe B.P 51 1203 254
Rubber R75 0 0 0
. RH5 269 1,075 1,364
K .
g RS5 0 0 0"
O . : -
R45 223, - 891 1,114
Expansion L oy ' . .-- . _: i
Joint Rubber _1,12& 4,499 ; 5,6;3 :
'.ETEIH})OI‘H_I'}’ & . o o N ._ r
Other Works 10,808 61,;46 72,054
Total 55,568 222,276 277,844
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APPROACH BRIDGE
H = 55, PHASE-TL

Unit

Construction Cost (1,000 K.Shs.)

Work Item Sub—item Class
: L.C F.C Total
: - X gck = 240 ’
R.C Hollow Conc1§te Kkg/cm? 4,557 3,291 7,848
Form Steel 9 17 3,096 4,013
Reinforce- . '
| ment D30 - 2,237 11,087 13,324
Post- = 3 : .
Tensioned = | ‘oncrete aek kg§§22 4,361 3,518 7,879
ol T-Girder
3 _ Form Steel 2,000 6,535 8,535
g - . .
g Reinforce- | gp3 1,344 6,662 8,006
sUJ) ment
§ P.C Cable SWPR _ 3,169 23,891 27,060
o .
“| p.Cc Rigid Concrete ock y 3502 . 5,610 4,524 10,134
Frame . _ gfcm
Form Steel 1,405 4,793 6,198
Reinforee- | gpq 1,718 8,520 10,238
ment
P.C Rod SBPR 95/120 3,125 24,159 27,284
Erection & 3,922 22,228 26,150
Equipment
Substructure | Concrate ock y 240 18,719 13,518 32,237
. . g/cm _
o Form Steel 1,943 6,554 8,496
! , : : .
4‘(“;. Reinforce- SD30 3’750 18,590 22’340 .
2 ment
L) _ Cast—in-place; - :
% Foundation pile R'?'D §3.0m ‘q 0 0
& #2.5 2,478 9,702 12,180
$2.0 8,282 32,374 40,656
Shoe B.P 31 125 156
Rubber R75 89 355 Livh
' R65 420 1,680 2,100
I RS5 31 123 154
g R45 557 2,227 2,784
© | Expansion 2,125 8,497 10,622
) Jant  _ . :
._Temﬁofaty & : i
Other Works 17,917 101,533 119,450
Total = 81,658 326,630 408,288
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ST

APPROACH BRIDGE
i = 45%, PHASE-T

- | Construction Cost (1,000 K.Shs.)
. Sub-It Class Unit . i T
Work Item u em LG e Toial
. Gek = 240 : .
R.C Hollow | Concrete ¢ kg/om”? 3,551 2,565 6,116
Form Steel 715 2,413 3,128
Reinforce= | gpqg 1,743 8,638 10,381
ment _
Post- . gck = 350 ' :
Tens ioned Concrete kg/cm2 4,614 73,722 8,336
f | T-Girder Form Steel 2,166 7,076 9,242
2 _ \ . :
o Reinforce- . -
g o $D30 1,339 6,638 7,977
1] R X .
b P.C Cable SWPR _ 3,118 23,502 26,620
o .
3 Ock = 350 .
[¥3] = .
P.C Rigid Concrete kg /om ? .0 0 0
Frame .
Form Steel 0 0 0
Reinforce- SD30
ment 0 0 0
P.C. Rod SBPR 95/120 ) 0 .0
Erection & e
Equipment _ '10’974
o | Substructure; Concrete ock = 2402 9,678 6'989' 16,667
Y kg/cm ’ ) s O
5
o Form Steel 820 2,769 3,589
5
H Reinforce- : ‘
4+
3 ot SD30 1,788 8,863 10,651
5 : :
v o
Shoe B.P 28 112 140
Rubber R75 89 355 444
R65 235 941 1,176
y R55 0 0 0
g R4S 181 724 - 905
Expansion : ' : ' . S
Jdgnt Rubber 937 3,749 | 4,686 |
Temporary & _ ' -;
Other Works 71,425, 42,074 1. 149,499
Total 34,107 .y 136,424 170,531
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APPROACH BRIDGE
W = 451 pHASE-11

ek

Construction Cost {1,000 K.Shs.)

Unit [

Work Item Sub-Item Class
L.C F.C Total
T _
R.C Hollow | Concrete ack ;g§232 4,855 3,506 8,361
Form Steel 977 3,299 4,276
Reinforce- - '
ment $D30 2,383 11,809 14,192
Post- Ock = 350 =
Tensioned | COncrere kg/cn? 4,776 3,851 8,627
v | T~Girder : '
i * Form Steel 2,197 7,178 9,375
n .
d Reinforce~
jn
b ment SD30 1,446 7,171 8,617
] : .
H P.C Cable SWPR 3,453 26,027 29,480
[a ¥ : .
o : : =
& | p.c Rigid | Concrete dek = 350, 2,325 1,875 4,200
g/em
Frame . .
Form Steel 594 2,026 2,620
Reinforee~ | gp30 714 3,538 4,252
ment
P.C Rod SBPR 95/120 1,241 9,595 10,836
Er_ectioq & 12,832
Eguipment
' Ock = 240 '
o ‘Substructure | Concrete © kg/in? 12,700 9,172 21,872
Y .
] Form Steel 1,232 4,158 5,390
U .
o) .
5 Reinforce— | ¢nq 2,434 12,070 14,504
g . ment _
3 | Foundation - Cgiigl“fﬂace R.C.D ¢3.0m 3,864 15,092 18,956
$2.5 0 0 0
$2.0 1,360 5,396 6,756
Shoe B.P 8 33 41
| Rubber R75 133 533 666
. RGS 336 1,344 1,680
. R55 31 123 154
H
2 RAS 432 1,726 2,158
S
CRa : o
~ |Expansion 1 pubber 1,718 6,873 8,591
~1Joint _ : . _
Temporary & 13,233 74,989 88,222
Other Works :
Total 55,980 223,922 279,902
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APPENDIX G 387 = U — 4 — 3 FLORRAOKE

R - -
Sy xs b BENRE, BRO YT =7 b g - 3T a5 e L gk
%i%hﬂmbimﬁizﬂﬁﬂé&ocCTu,%@mﬁwgﬁﬁ&gﬁbﬁo
Hos- 2, BROMRE T2 L X HBOMMBIZLHERAL. HLlL o<y x s
—ADHMB G ) 7 = A OFEHCEE L f o

2. BERRORH | |
S AR THORER. 1/5000 HEHIC LY. THMCHSE L. THARMI.
B8 ORI LA SRR L . HRTEORBBE EHG - LR L1

Table G-1  CONSTRUCTION COST FOR
ADDITIONAL FERRY BERTH

—fH;;;;ifEEET‘“*‘——-;____;H‘ Unit U?éﬁs?§5t' Quantity) (, i,ggg;Shs.)
Excéva;iqn'& Pisposal M3 66 16,800 "1,108.8
apron Work M3 1,500 | 1,600 |- 2,400.0

1concrete Pavement M2 300 4.,200 1,260.0
Asp'nalt_ Pavement

Subgrade preparation _ W 25 3,010 75.3
Sub-base - M 240 567 136.1°

Bas;. ' M3 475 452 214 .7

Asphalt pave. t=50 1 Ton 680 . 346 ..235.3
.'Asph.alt pave. t=30 Ton 410 a5 . -39.0

|coardrair ' N 400 | 540 | 216.0
Tollgate - No | 30,000 1 2 60.0
Lighting Post 7 Ho 16,000 . 25 430.0
Concrete Curb M 58 490 28.4
Concrete Curb & Cutter M 7 100. -499 _ 49.0
Catch Basin L No | 2,300 5 11,5

- {Pipe ¢ 400 . B Y 585 490 286.7
'()-tilérs .
ﬁLand Aqqisitioﬁ; con;ihgéncy) L.g | ] - 1,079.2
Total = - ) 1 7,600.0
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Table I—l COMPARISON OF TUNNEL GRADIENT

B : i=3% i=4.,3% 1= 6%
Length (m) 1,556 1,086 779
Number of Lanes 4 — Lanes 4 - Lanes .ﬁ ~ Lanes +

Climbing Lane

‘| Construction

Cost (M.Shs) 732 510 _ 399

Note. Single Stage Construction.

3)7;9#9#31& : _
m%ﬁﬁﬁ.%VDQI?}TW%kaMﬂKIDﬁﬁbﬁQﬁﬁ%ﬂﬁﬁﬁﬁ%

E. AR HROEREOETEHE L THEE LK, |
cn&%ﬁimzmﬁbka
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Table I-2 OUTLINE OF TUNNEL SECTIONS AND

CONSTRUCTION COST.

Single Stage Stage Constructiom
Construction | Phase-Y j Pliase~I1§ Total

-

‘1. Lengths {(m) 3,069 3,069 3,009 3,069
Immersed Tube Tunnel 960 - 960 ~ 960 | 960
Shield Tunnel 1,330 1,330 | 1,330 | 1,330
Cut and Cover Tunnel 7179 179 779 179

2. Conmstruction Cost (#.Shs)

Immersed Tube Tunnel 1,495 1,047 1,047 2,094
Shield Tunnel 975 488 488 975

Cut and Cover Tunnel 399 274 257 531
Ventilation Tower 135 80 1 67 - 147
Facilities 575 363 | 296 | 659

Sub Total 3,579 2,252 | 2,155 | 4,406

3. land Acquisition Cost Ly . e
1. She) 57 57 o | 57

4. Total Cost (M.S5hs) 3,636 2,309 2,155 4,463

5. Operation and Maintenance . ’
Costs (M.Shs) 16 10.5 5.5 16

The project cost is estimated in Table I-3 based on the Table I-4,

Table I-3 PROJECT COST CONSTRUCTED IN
SINGLE STAGE CONSTRUCTION

{Unit: 1,000 K.Shs.)

L.C F.C : . Total
1) Construction Cost 715,800 2,863,200 3,579,000
2) Engineering Fee, 10% 71,580 286,320 357,900
D im et | | L | oo
| &) sub-Total i §44,3éo 3,149,520 | 3,993,900
5) Contingency, 10% 84,438 314,952 599;399
6) Total 928,818 3,464,472 4,393,290
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Table I-4 PROJECT COST IN STAGED CONSTRUCTION

(Unit: 1,000 K.Shs.)

Phase-1 ' Phase-11

- L.C F.C Total L.C F.C . _‘_Total
Construction | 450,400)1,801,600]2,252,000{431,000|1,724,000;2,155,000
Cost : _
Engineering 45,040| 180,160| 225,200| 43,100| 172,400 215,500
Fee, 10% : | .
Land 57,000 - 57,000 - - -
Acquisition :
Sub-Total 552,44011,981,760| 2,534,200/ 474,1001,896,400{2,370,500
Contingency, 55,244 | 198,176] 253,420| 47,410 189,640{ 237,050
10% :
Total 607,684 12,179,936 2,787,620|521,510|2,086,040| 2,607,550

BWRLO7 o v=sbax b, ~HEHTICL~N2 3 60,

1) BBEHE |

e oas b OEBEHBES, B -6 RE 1~ TCRT LW 2207~ (R
TRO—FEHT ) R LT, BEE S % E R Lo

y e A~ | ORBHMWE, B -8 RU 1 - 90RT X 5@ Hs — =55 FBR
b, GHRLOT ne A~ 1. 5 7 ELETHE,

HEL A ARE, MEonx b ETEEALTEL 0 ECHENME LT %o

Fig. I-6 TMPLEMENTATION SCHEDULE BY
SINGLE PHASE CONSTRUCTION

Phase . Phase~I Phase-1I1

Item *54 "85 80 a2

Loan Negatiation
petailed Design
Land Acquisition

Construction & PR
Supervision

Loan Negatiation.
Land Acquisition

Construction &
Supervision
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Fig. 1-7

fMPLEMENTATION SCHEDULE BY

STAGED CONSTRUCTION

Phase

ltem

Phase~1I

" Phase-~1L
‘97 2000 200

96

—

Loan Negatiation
Decrailed Design
Land Acquisition

Construction &
Supervision

_.Fff*

Loan Negatiation

Construction &
Supervision .

Fig. 1-8

CONSTRUCTION SCHEDULE

BY SINGLE STAGE CONSTRUCTION

—_— : Year
Work Item T

1 2 |3 4 5 6

Preparatory Work -

Construction of Dry Dock
Fabrication of Tunnel Elements
Trench Dredging on Site .

Rigging Work for Elementis

Mortar Injection
Backfilling
Ventilation Shaft
Approach Tunuel Work.

Facilities Tustallation

Submerging & Setting of Elements

-

.

1-15




Fig. I-9 CONSTRUCTION SCHEDULE

BY STAGED CONSTRUCTION

Phase~I
Work Trem ————— _ _ ST | 3 12 | 3| 4
Preparatory Work -

Construction of Dry bock
Fabrication of Tunnel Elements
Trench Dredging on Site

Rigging Work for Elements
Submerging & Setting of Elements
Mnrtarﬂlﬁjection

Backfilling

Ventilation Shaft _

Approach Tunnel Work

Facilities Installation

e

Phage-IL

T Y
Work Ttem ear

I~

Preparatorf Work

Construction of Dry Dock
Fabrication of Tunnel Elements
french Dredging on Site

Rigginé Work for Elements
Submerging & Setting of Elements
Motor Injection

Backfilliﬁg

Ventiiatiou Shaft

Approach Tunnel Work

Pacilities Installation
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