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LA, BHETHHE Table 7.4. 4.2 T L BHTD 5,

Table 7.4.4.2 RELATIVE CONSTRUCTION COST FOR THE. APPROACHES

. (In million: Kyat)
Work Item Route No, I Route No, II

Railwﬁy : : 29 51
Road ' 10 o 10
Total i9 : : 61

%MLkmﬁmcn%I$ﬁmEﬁI$ﬁ&E%er A EThHH, v— FRITIOT
$§Kﬁ600m&ﬁ@ryﬁwl$§ﬁ%%ﬁhfh%o

1¢5 ¥ E o
MM TR . RS OISO MR TSR EAHT 5 £ Table 7.4.5.1 0
kb

Table 7.4.5.1 RELATIVE CONSTRUCTION COST OF ALTERNATIVES

(In million Kyat)

Bridge Approach o Total
Route I 530 39 C 569
Route II - 520 61 581
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A-d A-1 A-20RG&K(HBHo LEMr 2 xH)
B. BYByHR

Bl b5 %45 ALES L N OHA)
C. B « Bt o IR I (Mo AC AR )

7.5.3 W B
AR 0 K OB Fig. 7.5.8.1 & Pig 7.5.3.2 )RS b, @HEE = v 2 Y

IR Table 7.5 3. 1 R,

Table 7.5.3.1 QUANTITIES OF ROAD BRIDGE ALTERNATIVES

Superstructure .Concrete of Substructure

Item : - - -
_ Steel Concrete Pile Footing . Pier
Single Deck Truss 6,390ton - 18,260m3 12,750m3 ©9,350m
PC Box Girder - - 12,480m° 22,730%° 16,240m°  5,970m

&ﬁ?4%@%§m%Twm15&2K%?o(@L\&ﬁljw- RB M4 3EA

kyat @& 2 hTwhizin, )

Table 7.5.3.2 CONSTRUGTION COST FOR COMPARISON

{In billion ven and mllllon kyat)

: Superstructure Substructure Total
Alternative Yen Kyat  Yen Kyat Yen ‘Kyat
Single Deck Truss 5.5 227 5.8 242 11.3 469
PC Box Girder 4.0 167 5.8 241 9.8 408

MBS LR 7 7B L P ORI A RE A N, b HREIC X B BRLE L 5 <1
Lh PCEREORIASnoT, DCBIEIHRE v v HEETAL T3, Thic
LoTH L 2L hBBREHSNALE 2o

Eﬁ@ﬁ?@ﬁﬁ&‘%m%ﬁ\Eﬂﬁ@ﬂ%éxb%zé&%rﬁzﬁ@ﬁﬁpcﬁ
BB L DR Line 27, 81 9 ABOKAD CREH & b RRIMAR 2, &b 5
ORFRETRINL, PCHKBEIEROACERNTL S,
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7.5.4  Sha U DL
(1) g I & 50K
B e 3~ 7 B R O A TR T &
A, WHE, 8k RN A
B. BWR®
C. MBk, BHO LI |
CRERBE RO RBMNE Figs. 7.5 3.8~ 7.5 8. TICRA A, R 0K Pigs.

7.5.3.8~7.5310KFahb, MERET 2 )~ titd Table 7.5. 4.1 KRA h B,

Table 7.5.4.1 QUANTITIES OF RAIL-CUM-ROAD BRIDGE ALTERNATIVES

Superstructure Concrete of Substructure

Item_ Steel Concrete Pile Footing  Pier
Single Deck Truss g,o0s0ton ~  22,120m 13,250%° 10,2300
PC Box Girder - 19,4707 33,980 27,350% 10,2107
Dowble Deck Truss 8,460t0n - a1,i20m7 13,2500  g,690m°
Roadway - Railway 7,480t00 - 21,120% 13,250% 9,2400°
Truss + PC B, Girder 5,890t0n 7,530 29,500 22,900m 12,200™
Two-stage Construction E:ggg - _21,560“’-3 13,630m3 11,660m3

152 CRNBL O, CALORBREONCHIH bELBBOMIE = HHo— 4
170, BRBEEABEONORE 1 7 & LTHBEHORER L L,
HET N ERREME Table 7.5 4.2 KR T (RBLHLFZEEO 4 3H Akyat

BFRhTWEWN, )
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Tgble 7.5.4,2 CONSTRUCTION.COSTS FOR COMPARISON

(In billion ven and million kyat)

Alternative Superstructure = Substructure . Total
: Yen Kyat -Yen Kyat . Yen -Kyat
1. Single Deck ; )
A-l: o es 6.8 . 283 6.1 254 . 12.9. 537
A-2: PC Box Girder 5.1 213 7.7 321 12.8 534
A . . A
2. Double Deck e : -
A=33 Truss 6.6 273 6.1 254 12.7 527
_,. Truss + PC B. -
A-4: Girder __6.4 266 . 6.7 - 279 131.1545 _
Tvo—stage Construc~ 5.5 227 6.2 - 258 11.7 485
tions _ (+ 4.0) (+ 167)) (+ 4.0)  (+ 16)
¢ Road/Railway 6.1. 252 6.1 254  12.2 501

%Cm@%%mﬁﬁm&ﬁofmaoLﬁu?ﬂﬁ%iﬁwﬁuaz%%mﬁ@5o
KB 2 BT CORBEER 5Tk, 1 BEOMRRA MO LEE S 15
améhﬁﬁz&%f@%n&b@ﬁm%é%?&&cn%®¢fﬁﬁk@%m&%¥&
LT\ b, __ | |
%Adi%%@#@ﬁéb\ﬁﬁﬁ%if@ﬁ~&xﬁﬁ%ﬁmo@meﬂ@%ﬁf
%ﬂﬁ\ﬁ%@ﬂﬁ%ﬁﬁﬁﬁﬁ%ﬁ%%&mﬁ%%%ﬁﬂénﬁ&%ﬁmo
CREORILET, SWETR, TEBECTOY - ¢ AHEONATRITETH 5

OB S TRA LB ET D,

2 Fr-7AROEREA 7 OLE

HEBEA S - 7O M TOBR 24 TREEOBBR I Table 7.5. 4 2 ORI N 5,

A3 ORBEA. TN B O BE BRI R T 5B FB B, BTHE
fﬁﬁéh%x5%&@}47%H#ﬁﬁ%ﬁ@%%%%%ihﬂ&6&ma%@%ﬁﬁ
ﬁT@&za41w%énéo

C@ﬁww7@¢fﬁﬂﬂﬁﬁﬁ%55ﬁt&&oﬁo&%%%@%éusyﬂvér
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Fig. 8,2.3.1 TRAIN'S VIBRATION EFFECYS:

Q Q Q Q Q = Horizountal force
. = 15% of axle load
v = 13.2 x 0.15 = 1,98 t

13971.345L_344

Fig. 8.2.3.2 WIND PRESSURE T(Q TRAIN

| <P Centroid of wind pressure
3 600 12 200
P: Resultant force of
R.L : ;
wind pressure

1800 kg/m (Trains weight shall be 1.8 k/m
when considering wind effects)’
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S EMH(RCD) Gck=350 o
cel Oek=ar27Y-r®28HEWE
20 % #H:8D39
(3 P C#i4: SBPR95/120, ¢32

M F 78 8841, SM50Y., SM58, elc

- 8.2.5 EHEILIE
FEHNOABIENER TEOME L, WHEOMAXICH L Table 8 2.5. 1 1CRT K
EELTHRSAL DL T 5,

B =220 -1F

FEMTEMHEISHE (dca) B TEHEOEE L, FMBEBERIEES b0 L T35,



Table 8,2.5.1 FACTORS FOR ALLOWABLE STRESSES

Main - Load  (P) Sub-load (S) '-(;ﬂr&adm'

D JLvfLr|Le]| I be | B {W T E ER.=(.a-.)
:1 O O_Q#Q.ﬁo L.oo™ -
2jojolojolol | | Tol 1 |ie
2lololololo Of | | |u=
¢ 100|000 0|0 135
s lololololo o | |z
Aol | a o B
110 O O O 1.70
tlol lol o olo| |in

_ _ - O |28
w000 lOo|0O|O . 125
nljojojolololo O _Jus
2 1O |0 0|00 olo| 3
" B O O .25
14 OO 12

Note: d = Factors for allowable stresses

% In case of Steel Truss the factor of 1.25 is to be adopted in
following load combinations:

o Main truss member : (D) + (Ly) + (Lp)

o Cross beam i (D) + (Ly) + (Lp) + (TT)
—~— a truck and a trailer are to be adopted

o Stringer : (D) + (TD)

where TT: 60 ton trailer load.

8->



o P CHiH gca=12 5K e
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Fig. 8.4.3.2 CONSTRUCTION FLOW OF EACH SUBSTRUCTURE
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Fig. 8.4.4.1 CONSTRUCTION FLOW OF PC BOX GIRDER
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‘Fig, 8,4.5.1 WORK FLOW CHART
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Fig. 8.4.5.2 ERECTION WORK IN A PANEL
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Table 9.4.1

PROJECT COST

Unit: Million Kyats
ITEM F.C L.  FGHLC T & D _ TOTAL
1, Road Bridge
1.1 Construction Cost
Direct Cost 332.1° 5.5  417.6 43.7 - 461.3
Indirect Cost 133.2 8.6 41.8 4.4 46.2
Sub~total 365.3 9.1 459.4 48.1 . 507.5
1.2 Engineering Fee 42,0 4,2 46,2 0 46,2
1.3 Contingencies 40.7 9.8 50.5 4.8 55.3
1.5 Project Cost 448.0  108.1 556.1 52.9  609.0
2, Rail“cuijoad Bfidge
2.1 Constfqgtion Cost .
Direct Cost 461.8  79.2  541.0  44.3  585.3
Indirect Cost 46.2 7.9 54.1 4.4 58.5
 Sub-total 508.0  87.1  595.1 48,7 643.8
2.2 Engineering Fee 42,0 4,2 46.2 0 46.2
2.3 Contingencies 55.0 9.1 64.1 k.9 69.0
2,4 Project Cost 605.0  100.4  705.4  53.6  759.0
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Table 9.4,2 DIRECT CONSTRUCTION COST (1)

Road Bridge (PC Bo#)

Unit: Million Kyats

ITEM F.C L.C FC+L.C T & D TOTAL

1. Superstructure

“Structure 63.4 | 17.8 81.2 10.9 92.1
Machine i 7.0 2.0 - 9.0 1.4 10.4
Machine (2)1 . 24.0 2.3 26.3 3.3 29.6
Barge Work 4.7 | 1.3 6.0 0.5 = 6.5
Site Expense 28.4 1.9 30.3 2.0 323
Sub-total 127.5 25.3  152.8 18.1 170.9

2. Substructure

_Structure 50,7 31.0 81.7 6.9  88.6
Machine (1)2 7.0 2.0 9.0 1.4 10.4
Machine (2)2 56.9 2.8 59.7 1.9 7.6
‘Barge Work 26.4 7.2 33.6 3.0 36.6
_Site Expense 34 .4 2.3 36.7 2.4 39.1
Sub~total 175.4 45.3  220.7 21.6  242.3

3. Preparatory Work 29.2 14.9 44,1 4.0 48.1
4, Total - 332.1 85.5  417.6 43.7° 461.3

Note: (1)1 substructure machines for superstructure
(2)! substructure machines :

(1)2 General work
(2)2 RCD work



Table 9.4.3 DIRECT CONSTRUCTION .COST (2)

Rail-cum-Road Bridge (Steel Truss)

Unit: Million Kyats

ITEM F.C L.C FC+LC T & D TOTAL

1.  Superstructure

Structure ' 199.3 - 15.5 7214f8 12.1 226.9
‘Machine (1)1 L4 0. 1.8 0.3 2.1
Machine (2)1 23.6 1.7 25.3 3.2 28,5
Barge Work b .0 -0  0 0
Site Expense 27.4 1.8 29.2 2.0 31.2
Sub-total 251.7 19.4  271.1 17.6  288.7

2. Substructure

Structure | 46.1 29.4 75.5 6.3  81.8
Machine (1)2 123 34 157 2.5 18.2
Machine (2)2 56.4 2.7 59.1 - 7.9 67.0
Barge Work 31.0 7.5 38.5 ‘3.5 - 42;0
Site Expense 35.1 1.9 37.0 2.5 39.5
Sub-total 180.9 44.9  225.8 22.7  248.5
3. Preparatory Work 29.2 149  44.l 4.0  48.1

4, Total | 461.8 79.2 541.0  44.3 585.3

Notes: (1)! substructure machines for superstructure
(2)} substructure machines

(1)2 General work
{2)2 RCD work
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Table 9.4.4 COST OF SUPERSTRUCTURE (1)

Sﬁperstructure

Unit: Million Kyats

ITEM . F.C L.C FC#LC T § D  TOTAL

1. - Road Bridge

'PC Girder 46.9 145 614 8.3 69.7
VAccessories 9.1 1.2 i0.3 1.4 11.7
Temp. Work | 7.4 2.1 9.5 1.2 . 10.7
Total | 63.4  17.8  81.2  10.9  92.1

2.  Rail-cum-Road Bridge

Truss | 149.6 3.6 153.2 6.1  159.3
. Slab 4.9 6.1 11.0 0.7 11.7
Painting | 12.1 0.6  12.7 0.4 13.1
Accessories 19.5 0.4 19.9 3.0 . 22.9
Temp. Work 13.2 4.8 18.0 1.9 19.9
Total ' 199.3 15.5  214.8 12,1 226.9




Table 9.4.5 COST OF SUBSTRUCTURE (2)

Subgtructure

Unit: Miilion-Kyats

ITEM  F.C L. C FG+LC - T & D TOTAL

1. Road Bridge

RCD Pile- | 37.8 171 5.9 5.2 60.1
Footing 9.2 8.8 18.0 1.2° 19.2
_Pier _ 3.7 5.1 8.8 0.5 9.3

Total o 50.7 31.0 81.7 6.9 88.6

2. Rail-cum~Road Bridge

RCD Pile 338 IS5 48.9  4.7.  53.6
Footing 7.8 7.3 15.1 1.0~ 16.1
_Pier - 4.5 7.0 11.5 0.6 12.1
Total 46,1 1 29.4 715.5 6.3 81.8
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i.

Table 9.5.1

Maintenance Cost of Each Work Item

MATNTENANCE COST (KYATS IN THOUSAND)

Duration
ITEM FC LC FC + LC T&D (years)
Painting 2,175 5,040 7,215 1,664 12.5
Train Rail 878 115 993 90 50
Slieeper 42 382 424 4 10
Pavement 295 507 802 45 io
2. Maintenance Cost of Road Bridge a Year
ITEM FC LC Fc + LC T&D TOTAL
Pavement 30 51 81 5 86
3. Maintenance Cost of Rail-cum—Road Bridge a Year
ITEM FC LC ¥C + LC T & D TOTAL
Painting 174 403 577 133 710
Train Rail 18 2 20 2 22
Sleeper & 38 42 0 42
Pavement 30 51 81 5 86
Total 226 494 720 140 860
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Table 10.2.1 FERRY BOATS

Grou H.P Capaci?y Life | Cost, - .
P : Rd Vehicles/Persons| (Years)| ('000) Crossing
Z“Cﬁaft CH.I.C 250%2 8 100 40 | 7,000 | Prome
. o 245x2 5 100 40 | 4,000 | Patanago
A 120x2 5 70 40 4,000 | Myede -
Z-craft I.W.T.C | 215x2 7 100 40 | 6,000 | Prome
Z-craft Coop 120x1 3 70 20 2,000 | Prome, Monywa
" " 140x2 7 120 40 4,000 | Nyaung U, Magwe
Passenger Boat
Passenger Boat 120,110 - 159 15 400 Chauk, Prome,
Myede, Nyaung U
Monywa.
Passenger Boat 120,90 - 200-90 15 200 | Yenanchaung,
‘ : Myede, Magwe.
Passenger Boat 30 - 100~30 10 40 | Yenanchaung,
Patanago, Chauk.
Speed Small Boat| 15 - 15 10 25 | Nyaung U,
Small Boat Manual - § 5 8 | Monywa.

From traffic surveys, December 1985 - January 1986.
See details in Appendix Tables 10.2.1.1 - 10.2.1.4.

Table 10.2.2 THE ECONOMIC COSTS OF Z-CRAFT AND PASSENGER BOAT OPERATIONS

Trip per

Capacity

Cost per Cost per
Day per day day trip
Total of Z-craft 92 349 veh. K 14,059 K 153
Operations 9,590 persons
Total of Passenger 603 18,228 pers K 15,789 K 26

boat Operations

From Appendix Tables 10.2.1.1 - 10,2.1.4.
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Table 10.2.3 REPRESENTATIVE VEHICLES

Jeep Pickup Bus B M Truck T B

(x 2,000) (14 seats) (26 seats) (6.5 tons)
Annual mileage (ml.) 20,000 40,000 30,000 30,000
Years in use (yr.) 15 15 30 30
Fuel o : gasoline gasoline diesel diesel
Fuel consumption (ml./g) 20 15 i0 10
Assembled/imported . assembled imported assembled  assembled

Government price (Kyat) 130,000 140,000 320,000 230,000

See also Appendix Table 10.2.2.1.

HAGTGIRE (REAEBIFICE o TiREIND ), BRI LA, 2 L-ChEMH D
Gon. SEKE. $<0Ba. BEOBEE LTERT 5k DEHEGIR S (KB
10.21%8M), A6k BMEERHTable 1 0.2 2.2 CRA A D, REGRHO
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Table 10.2.4

VEHICLE OPERATING COST

.  (In Kyat)'
Jeep Pick—up Bus Truck '
Financial
A.'Runningfcost'per mile _ _ :
Depreciation 0.43 0,23 0.36 0.26
Tire wear 0.12 0.13 0.34 0.38
Fuel 0.19 0.24 0.26 0.26
Maintenance/Repair 0.40 0.31 1,16 '1.17
Total 1.14 0.91 2.12 2.07
B. Time cost, Kyat per hour _
Wage - 5.25 6.25 10.00
Insurance. 0.36 0.41 0.60 g.61
Interest 2.71 2.92 6.67 4.79
Overhead - 4,29 6.76 7.70
Total 3.07 12.87 20.28 23.10
C. Total vehicle operating
cost per mile
(Vv = 25 ml./H) 1.26 1.42 2.39 2,99
Economic
A. Running Cost’
Depreciation 0.28 0.07 - 0.20 0.14
Tire wear 0.07 0.08 0.21 0.24
Fuel 0.44 0.58 0.80 0.80
Maintenance/Repair 0.28 0.22 0.82 0.82
Total 1.07 0.95 2.03 2.00
B. Time cost per hour
Wage - 4,84 5.84 9.59
Insurance 0.31 0.34 0.51 0.51
Interest 1.75 0.88 3.75 3.21
Overhead - 3.03 5.05 6.66
Total 2,06 9.09 15,15 19.97
C. Total vehicle operating
cost (V = 25 m /H)
per mile 1.15 1.31 2.64 2.80
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Table 10.3.1 TRANSPORT COST SAVINGS IN 1993/94

(In Kyat/Day)

Savings in

Savings in

‘Total _

Running Cost Time Cost
o Passengers 3,241.9 8,339.4 11,581.3
o Cargoes 15,386.6 3,200.,2 18,586.8
w { Passengers on Vehicles 1,612.1 1,143.5 2,755.6
g Cargoes on Vehicles 4,638.9 2,144.3 6,783.2
S Total 24,879,5 14,827.4 39,706.9
67.7% 37.3% - 100,0%
)]
o -
'm | v |Passengers 2,043.3 5,652.1 74695.4
0 § Passengers on Vehicles - 857.6 ©676.3 1,533.9
o .
o B Total 2,900.9 6,328.4 9,229.3
A e 31.4% 68.6% 100.0%
- : : :
Passengers 5,285.2 13,991.5 19,276.7
Cargoes 15,386.6 3,200.2 18,586.8
o |Fassengers on Vehicles  2,469,7 1,819.8 4,289.5
b | Cargoes on Vehicles 4,638.9 2,144.3 6,783.2
H .
Total 27,780.4 21,155.8 48,936.2
56.8% 43,2% 100.0%
Passengers . 3,602.6 - 9,873.7 13,476.3
D |Cargoes | : ©17,703.8 3,406.7 23,110.5
L |Passengers on Vehicles 1,612,1 1,143.5 2,755.6
1 £ |cargoes on Vehicles -4,627.9 2,144.3 6,772.2
il R .
8 A Total 27,5464 16,568.2 44,116.6
o 62.5% 37.5% 100. 0%
M
3 -
2|l Passengers . 2,266.5 6,269.3 8,535,8
L Y |Passengers on Vehicles  951.2 750.2 1,701.4
=]
3 e Total 3,217.7 7,019.5 10,237.2
o [ H 31.4% 68.6% 100.0%
g . o
= Passengers 5,869.1 16,143.0 22,012.1
a Cargoes 17,703.8 3,406.7 21,110.5
o |Passengers on Vehicles  2,563.3 1,893.7 “4,457.,0
5 |Cargoes on Vehicles 4,627.9 2,144.3 6,772.2
s Total 30,764.1 23,587.7 54,351.8
56.6% 43.47% 100.0%
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Table 10.5.1 ECONOMIC BENEFITS IN 1993, 2000 AND 2010

Road Bridge : :
. (Kyat '000/year)

~ Diverted  Induced Ferry Total Development G. Total
1993 14,493 3,369 0 17,862 2,047 - 19,909 -
2000 20,393 4,741 2,320 27,454 . 16,376 43,830
2010 31,670 7,362 2,320 41,352 25,431 66,783

Rail~cum-road Bridge

~ Diverted Indﬁced Ferry Total Development G.Total
1993 16,101 3,737 0 19,838 2,353, 22,191
2000 22,656 5,258 2,320 30,234 18,829 49,063
2010 35,184 8,166 2,320 45,670 29,241 74,911

See Appendix Table 10.5.4.
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CHLOUBRBBTRO IoLRAN S,

M OB o3 - WO A
IRR | 46% - 4.2 % |
B/CH®(i=10%) 0.4 1 0.3 8
PW  (i=10%) ~252(HAF v b)) ~333(EH¢§vFj
BACKHE( i= 49) L15 .05

PW Ci= 49) 65 (EHF %y b ) 28(EHF vy b)

W ICIRE & 1 2 B 56 0 0s 0 M RS I INA &1, T ORBEKO L 5 1% 5, B
@ﬁ@ﬁhﬁﬁﬂ%Tmmlaasmﬁéhgo

| MBI gk EERBEE
IRR - 6.8 % | 6.4%
BACKHR( i=10%) 0.6 1 S 0.57
Pw  (i=10%) ~-164(EHHFF~»t) -232(HAF %y )
P/ACHE(i= 4%) 1.7 5 § 1.63

I

PW (i= 4%) 323 (HAF v b)) 348(Eﬁ%fy%)

BREF 2t HEBRHLEROW( Do BREE LI 4T EbhA, HEE Tablel 0

5.3CRaAN 5,

Table 10.5.3 ECONOMIC ANALYSIS

Road Bridge Rail/Road Bridge
B/C IRR B/C IRR
12102_ - i=10% =
A, Bridge project 0.61 6.8 0.57 6.4%
B, Sensitivity
1. Cost + 20% of A : 0.51 5.9% 0.47 5.5%
2. Cost + 10% of A 0.55 6.5% 0.52 5.9%
3. Ben. + 20% of A 0.73 7.9% 0.68 7.5%
4. Cost “iOZ of A 0.68 7.2% 0.63 7.0%
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Table 11.1.1 IMPLEMENTATION COST OF IRRAWADDY RIVER BRIDGE!

. (Unit: Million Kyats)
: Foreign Local
Classified Cost Currency Currency Total
Portion _ Portion
Road Bridge _ _
Construction Cost | 401.8 103.4 505.2
(558.1)2
Engineering Cost 46,2 4.7 50.9
Total 448,0 108.1 556.1
(609.0)
Rail-cum~Road Bridge
Construction Cost 558.8 95.7 654.5
(708.1)2
Engineering Cost 46,2 4.7 50.9
Total : 605.0 100.4 705.4
(759.0)

Notes: 1.

Net cost with contingency allowances,

2. Figure in bracket is the cost including tax and duty.
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Fig. 11.1.1 OVERALL IMPLEMENTATION SCHEDULE OF
| IRRAWADDY RIVER BRIDGE CONSTRUCTION
—— |

198 ' ' ' '
_ 5 1986 1587 1988 1989 1990 1991 1992 1993
- S— e e e = .
F/8 (J1CA)
h
D/D (12)
I
TENDER (9) .
m
CONSTRUGTION (48)
N 7 '
MOBILIZATION AND STTE PREPARATION
BRIDGE CONSTRUCTION
- _
PAVEMENT &

FINISH WORK

LEGEND: F/s : Feasibilily Study
. D/D ¢ Detailed Engineering Design
== ! Rainy Season

Table 11,1.2 DISBURSEMENT SCHEDULE QF IRRAWADDY
: RIVER BRIDGE PROJECT COST,

(Unit: Mill

ion Kyats)
Cost Item 1987 1988 1989 1990 - 1991 1992 Total
Road Bridge
Construction Cost - 128.9 75,6  115.2 78.6  106.9 . 505.2
(143.2)  (84.0) (128,0) - (84.1) (118.8) (558.1)
Engineering Cost 8.6 2.7 6.2 8.7 6.3 8.4 50.9
Total - 8.6 141,86  81.8  123.9 84.9 - 115.3  556.1
(8.6) (155.9) (90.2) (136.7)  (90.4) (i27.2) (60%.0)
Rail*cum*Réad Bridge
Conskruction Cost -~ 134.6 153.9  164.4 96.5 = 105.1 654.5
(145.6) (166.5) (177.9) (104.4) (113.7) (708.1)
Engineering Cost 8.6 12.7 6.2 8.7 6.3 8.4 50.9
Total 8.6 . 147.3 160.1 173.3 102.8°  113.5 705.4
' (759.0)

(8.6) (158.3) (172.7) (186.6) (110.7) (122.1)

Notes: 1, Figure includes contimgency allowances and those in bracket
include tax and duty.

2. Above cost does not include inflation in prices.
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Road Bridge Rail-cum-Road Bridge
PC box girder Steel single-deck truss
Y Bill K Mill " Y Bill K Mill
Total net cost : :
(in 1985/86 prices) 13.35 556.1 16.93 705.4
Present worth {(B-C)
(with a discount rate 10%) K ~164 Million K ~232 Million
B/C ratio '
(i = 10%) 0.61 : 0.57

IRR ' 6.8% 6.4%
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SCOPE  OF WORK
FCR

" THE  FEASIBILITY STUDY ON
IRRAWADDY RIVER BRIDGE CONSTRUCTION PROJECT

| IN |
THE SOCIALIST REPUBLIC OF THE UNION OF BURMA

AGREED UPON BETWEEN
CONSTRUCTION CORPORATION

AND

THE JAPAN INTERNATIONAL COOPERATION AGENCY

Nag e e
o\, N Ay

U Khin Maung Maung Mr. Yuteka Iida
Managing Pirector,

leader of the Preliminary
Construction Corporation, -ptudy Team,

The Japan International
Cooperation Agency.
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I.  INTRODUCTION

In response to the request of the G0vernmént of'the _
Socialist Republic of the Union'of:Burma (hereinafter referred -
to as " BURMA "), the Government of Japan has decided to
lmplement the Feasibility Study on Irrawaddy River Bridge
Construction . Project (hereinafter referred to as "the Study")
in accordance wlth the- relevant laws and regulations in '
force in Japan. '

' The Japan Internatlonal Coonerat1on Ageéncy (herelnafter
referred to as "JICA"), the official agency respon51ble for
the implementation of technicél cooperation programﬁes of the
Government of Japan, will undértéke.the;Study in close
cooperation with the authorities of BURMA.

The present document sets forth the Scope of Work for -
the Study.

B OBJECTIVE OF THE STUDY

The objective of the Study is to carry out the feasibility
study for the construction of Irra#addy River Bridege, which
would be constructed as RATLWAY-CUM-ROAD BRIDGE or ROAD BRIDGE
pear MYAWADDY in order to stimulate the social and economic
activities of the area 1y1ng on the Western Bank of the
Irrawaddy River.. ‘

III. _SCOPE CF THE STUDY

1o Subject of the Study
The Study will mainly deal with the superstructure and
the substructure of the bridge and its approaches.

2a Items of the Study

In order to achieve the objective, the Study would
divide into two (2) phases..

2-1 Phase I
Phase I study will cover following activities;
(&) 8001o-hconom1c and Traffic Study

(a) Soﬁlofeconomlc data collectlon'and analysis
(v} Traffic data collection and analysis



(2)

(c) Elaboration of future reglonal framework
(d) - Forecast of future traffic demand .
Enginesring Studies
(a) Topographlc map and aerlal photograph collection
(b) Engineering data collection and analysis
b1 so0il and geological data
b-2 hydrological and hydrographié data
bui'_méterials data
b4 metébrdlogical data
b-5 seismic data _ :
b-6 construction machinary, equipment and ship
b-7 construction materlals
{(¢) Surveying _
-1 soil and'geoiogical sﬁrveying including drilling
and testing
c~2 hydrograghic surveying
(d) Review of design criteria applied to the existing
long sgan bridges ) '
(e) Examination on the design ecriteria
e-1 geometric design
e-2 structural design
e-% nav1gat10n clearance _
(f) Elaboration of alteranatlve plans
f-1 type of brldge"
f~2 staged conmstruction
(g) Rough design for each alternative plans

(%) Evaluation for Each Altermative Plans

(a) Rough cost estimates for each alternative plans

(b) Rough eatimates of benefites
(¢) Rough economic evaluation
(d) Selection of optimum plan

2-2 Phase II
Phase II study will cover following activities;

(1) Engineering Studies
(a) Surveying



a-1 center line surveying
a-2  supplement surveylng on soil, geologlcal hydro~
graphic and others, if nepessary
(v) Engineering work
b~1 prellmlnary deq1gn
b-2  quantity estlmatlon
(¢) Examination on the constructlon programme
c~1 - construction method
c-2 construction ‘schedule
(@) Cost estimates - '
d-1  land acqulsltlon cost o
' d-2 temporary works cosi
d-3 construction cost:
- d-4 maintenance cost -
(2) Economic Evaluation _
(a)  FEstimates of benefit
(b) Estimates of NPV, IRR and B/C
(¢) - Sensitivity analysis

iv. STUDY SCHEDULE

The Study will be conducted in accordance Qith the
attached tentative study schedule. '

v, REPCRTS

S JICA ﬁilluprepare and submit the following Reports in
English to the Government of BURMA.

1+ Inception Report
30 copies.
At the startlng date of the Study in BURMA,

2. Progress Report
30 copies.
Within four and halfg (4. 5) months after the starting
date of the Study in BURMA. ‘

3« Interim Repoft'
30 copies.
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Within four (&) months after the presentation

of Progress Report

Draft Final Report

30 copies, |

Within five and half (5.5) months after presentation
on Interim Report. .

The Government of BURMA will provide JICA with its
comments within one(l) month of receipt of Draft

_Final Report

Final Report

30 copies. .

Within one (1) month after receipt of Burmese
Governmentfs comments on the Draft Final Report.

VI, UNDERTAKING OF JICA

For the implementation of the Study, the JICA shall take
the following measures

1,

2,

To dispatch, at its own expense, study teams to
BURMA. '

To pursue technology transfer to the Burmese counter-
part Personnel in the course of the Study.

VII. U'MDERTAKING OF THE_GOVERNMENT OF BURMA

1. To facilitate smooth conduct of the Study, “the Government
of Burma in accordance with the laws and regulations in force
in the Socialist Republic of the Union of Burma, shall take
necessary measures,

(1)

(2)

(3)

(L)

To provide security for the safety of the Japanese
study team.

To permit the members of the Japanese study team to
enter, leave and sojourn in BURMA for the duration of
their assignment therein, and exempt them from alien -
registration requirements and consular fees.

To exempt the members of the Japanese study team from
taxee, duties, fees and other charges on equipment,
machinery and other materials brought into BURMA for

‘the conduct of the Studv.

To exempt the members of the Japanese l*’cudy team from
lncome tax and charges of any kind imposed on or in
eonnection with any emoluments or allowznces pald to
the members of the Japanese study'team for their
services in connection with the implementation of the

Study.
A-5



{(5) To provide the necessary facilitmes to the Japanese
" study team for the remittance. as well as utilization
of fund introduced into BURMA from Japan in connection -
with the implementation of the si;udy. -
(6) To provide the medical sorvices as rieeded and its:
expenses will be ehargeable on ‘the members of the
Japanese study team
(7) fTo secure permission to take all data and document
- related to the Study out ofBURMA to Japan by the
study team. .
(8) To secure permission for the entry into private
properties and any area necessary for the conduct of
‘ the Stddy, if necessary.
2. The Government of BURMA shall bear cl(ims, if any arises
agalnst the members of the Japanese study team_:esplting f rom,
occuring in the course of, or otherwise connected with the
discharge of their duties in the implemertation of the Study,
except when such claims arise from gross negligence or wilful
7 sconduct on the'part of the members of the Japanese study
team. : . : .
3. Construction Corporatlon (herelnafter referred to asg WCC")
shall, through Ministry of Construction (herelnafter referred
to as "MOC") , act as ccunterpart agency to the Japanese study
team and also as coordlnating body in relation with other
governmental and non-governmental organiZations concerned for
the smooth implementation of the Study.
L, CC shall, threugh MOC, at its own expense, provide the
Japanese sﬁudy team with the followings, 'in cooperation with
other organlzatlons concerned '
(a) Available data and information related to the Study.
{b) "Counterparts personnel.
{c) Suitable office space with avallable equipment in
Rangoon and near the site.
(@) Credentials or identification cards.
(e) Chauffeured vehicles.

VIII. MUTUAL CONSULTATION

. JICA and CC shall consult with each other in respect of
"any matter that ig not agreed upon in this document and may
arise from or in comneéction’ with the Study,
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- The Summary of Diéénssion:
between
The Cbnstruciidn Corporation
énd'
The Japanese Preliminary-Sthy Teah
| .fbr _ |
The Feasibility 'St.udy
.On .
'Ifrawéddy River Bridgé Conétruction Prbject
in. .

The Soclialist Republic of the Union of Burma

1. _ The Japanesé Preliminary . Study Team {hereinafter
réfefred to as. "the Team") organized.by'the‘japén International
Cooperétion Agency (hereinafter feferred to as "JICA"}. headed
by Mr. Yutaka lida, 'ﬁisiied the Socialist Republié of the
Union of Burma (hereinafter referred.to as "Burma") Irbm July
22 to August i, 1985, 1in order to work out the Scope of Work
for the feasibility study ~on  Irrawaddy River  Bridge

Construction Project {hereinafter'réfefred to as "the Study").

During 1ts stay in Burma, the Team conducted a field
survey and had series of discussions with Burmese authorities
concerned with regard to the necessary measure to be taken by

both sides for the successful implementation of the Study.



2. The contents of scope of Work was mutually agreed upon

by both sides, However, the Construction'Corpnration explained

- that effects of Scope of Work will be coming into force after

getting the approval from its higher authorities concerned.

The Team understood the siiuation on the Burmese side

and - requested them to taks hecessary measures as soon  as

possible.

3. On ‘July 24, 1985, the first day of discussion at
Construction Corporation, U Khin Maung Maung, Managing Director,
Consfruction-'Corpdration, ekplained fhe'need for implementation
" of the IRRAWADDY RIVER BRIDGE CONSTRUCTION FROJECT, for promotion
of land communication between east bank and west bank of the
Irrawaddy Rivér in the middie part of Burma, - in.developh@ . the
social and economic activities to be in line with the State Long
-Térm.Plan. The Team Leader then presented questionnaire necessary
for, the Preliminary Study. The Bﬁrhese authorities' concerned
agreed to fry their besf to provide the Team with data reiating
-to . the gquestionnaire. A visit to the site during the period
between July 26 and July 29, 1985 was organised, Discussion
continued on:July 30, 1985, after.returning from the_sufvey of
the Bridge Site, reiéting to the provision of data for -the

questionnaire, }equired by the Team.

Through series of discussions the Managing Director,
Construction Coerporation, brought io the notice of the Team to

delete the words "or ROAD BRIDGE" in paragraph II Objective of

the Study, because the Higher Authorities on Burmese Side
are interested in having the RAILWAY-CUM-ROAD BRIDGE. The

Managing Director explained that the collection

A9



of socio~ economic, traffic and other data required fof the Study
had already been partly in hand and all necessary assistanca ard.
cooparation would be furnished for the Origin and .Dastihation
Survey and other necessary QOrks and that the Engiheering Study
and Surveying_period may also be reduced as far as pfacticable.
50 that the Study period could be reduced from 1n1£ia11y proposed

period of 16.5 months to 12 months.

The Japanese Side stated that the Sfudy will_ have to
cover féaéibilities for both a rail-cum-road bridge and a road
bridge as mentioned Iin the letter dated May:31._ 1985 from the
Minister - of Forelgn Affairs of Japan, addressed to ~the ' Deputy
Prime Minister, Burma. -The Japanese Side continued to explained
that to minimize the study schedule which is .initially 16.5
months would damage the quality of the report, and it is a matter
of technicality but not of negotiation. The Japanese Side.
expressed their earhesf desire fﬁ acceﬁt thé proposed period of
feasibility study. The Japaﬁese_Side aléo proposed to delete the
phrase, "which would bé constructed as RAILWAY-CUM-ROAD BRIDGE or
ROAD BRIDGE" in paragraph 11 and to add.the sentence "The study.
will cover.feasibility of both a raill-cum-road bridge and a road
bridge."at the end of.this paragraph as a counter 'proposal tlo

above meniioned Burmese proposal.

The Team expressed the view that the proposals put
forward by thé‘Burmese Side should be recorded in the Summary

of Discussion.



4, In the course of discussions both sides agreed to

record the following.

(1) The Study will cover feasibilities of both RATLWAY -CUM-

ROAD BRIDGE and ROAD BRIDGE.

(2) The Study will be carried out taking into

consideration the extentfon programme of railways on
both sides of the IrréWaddy River, construction
and investment programme of the access rallways/roads

and. the other development plans 1in the influence

aréa. which have hesn or will be planned by the

Burmese Government.

(3} As for the location of the bridge the Study wiltl
examine the area near Myawaddy ‘within the extent

designated by the Burmese Government. (See Appendix A)

(4) The Study will make examihation of the approachés to.
the Bridge :wlth respect to the area - within
approkimatély one {1} mile from éach end of the
Bridge.

The examination on the access railways/'roads to the
Brfdgé from the existing railways/roads 1s to ?a

carried out by the Burmese side.

(5) Construction Corporation will set up the Burmese
Steering Committee for smooth implementation of the

Study.
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The Burmese Steering Committee will consist of  the
following agencies:
(a) Construction Corporation, Ministry of Construction

“(b) Burma Rallways Corporation, Ministry of Transport and
Communications ' ' )

(c) National Planning, Ministry.df Planning and Finance

(6} The ConStruCtion Ccrporatloﬁ.wili provide the Team
with following eguipments aﬁd machinery for the Study.
(a) Soil sample machinery
{b) Soil testing equipment

{c) Desks, chairs and telephone

July 31, 1985

et el

{## Khin Maung Maung Mr. Yutaka Iida
Managing Director, . Leader, _
Construction Corporation. Japanese Preliminary

Study Team,
-The Japan International
Coaoperation Agency.
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APPENDIX . A
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Memorandumn

| With respect to Chapter II and Chapter Iv bf the Scope dr Qork
_for'the Feasibility Study on Irrawaddy River Bridge Construction Prdjeﬁt,
fhé Hanaging Director, Constrﬁétion Corﬁoration, explained to the Japanése
Preliminary Study.Team to delete the phrase "or Road]Bridge" in Chéptér 1I,
“Oﬁjedtive qﬁ_the Study'', and (urther rgquested that the Study Scﬁédule

period proposed to be 16.5 months should be reduced to 12 months.

As for the.first proposal from the Managing Director, the
Japanese Preliminary Study Team explained that it is one of the
presuppositions'for the Japanesa side to proceed fo fﬁe Fbésibilitj Study
on the Project that the Study will cover feasibilities of both a |

raeil-cum~road bridge and a road bridge,

With regard to the second proposel, the Japanesé Team expl;ined
that it is not possible to reduce the period from technical point of view,
and stated that there might be some changes in the schedule in the course
of implemgntation of the Study, but that it is inpossible to foresee sny

changes in the schedule at present.

July 31, 1985.

0 . 7
U Khin Maung Maung _ _ Héz Yutaka Iida
Managing Director, Laader of the Preliminary
Construction Corporastion. Study Teanm,

JICA.
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