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1. Needs for a Master Plan

Poor Road Infrastructure

O Lack of road infra structure — Excessive cost for logistics

O Most of roads have got 1-lane or 2-lanes
— Yangon-Mandalay Expressway is the only road with 4-lanes
— Most of Union Highways and Region/State Roads shows
narrowed width, bad alignment and poor pavement.

O Poor Road Network

— Regional economic growth is limited due to pure road networks.

— Limit on economic and social participation of local residents

— Lack of road network connecting regional growth center

— Lack of road network for smooth economic activities with
neighboring countries
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O Road Construction on Short-term Needs

— Priority is given to international connectivity with neighboring
countries

— Investment is given to road development for short-term demand
and remote area connection

7] Need for Road Network Development

O Regional transport shares : 76.1%(passenger), 80.7% (cargo)
(Source : National Transport Development Plan, JICA, 2014)
— Roads play major roles in regional passenger and cargo transport

O Support for social & regional integration and poverty reduction

O Balanced regional development through efficient connection
between Regions

O Basic infrastructure development for economic development
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7] A master plan for arterial road network development
(getting comprehensive, systematic, and long-term)
is essential for supporting economic development

Comprehensive  Multimodal Consideration
Approach  Regional & Industrial Development
Systematic * Functional Road Networks
Approach » Integration of Road Networks

 Long-term View with Short-term
Long-term
Abbroach Demand
PP  Phased Road Network Development
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2. Objectives of the Project

O Establishing a master plan for arterial road network development

O Conducting a feasibility study on the road improvement project
between Monywa and Gangaw of Myanmar

Accelerating Economy Growth & Poverty Reduction

= Establishing Master Plan Sharing
for Arterial Road Experience and Technology
Network Development related to Arterial Road

= Conducting an FS Network Development
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3. Scope of Works

O Master Plan

* Area : 676,577km" « Population : 61 million

» Administrative System : 7 States & 7 Regions,
68 Districts, 333 Townships

* Road Network in Myanmar (148,689 km)

Road Type Length
MOC Union Highways 19,503 km
(39,082) Regional/State Roads 19,579km
Ministry of Border Areas 93,373km
Others (YCDC, NCDC, MCDC) 16,235km
O Feasibility Study “”“
* Monywa — Gangaw Road Section (180km) \ WS
O Technology Transfer et
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7] Time Frame

O Base Year
1) Data Collection : 2012~2014
2) Field Survey Data : 2013~2014

O Time Frame for Planning
1) Phase 1 : 2016~2020(Target Year:2020)
—Implementation Plan by Year
2) Phase 2 : 2021~2025(Target Year:2025)
—|mplementation Plan for 5 Years
3) Phase 3 : 2026~2035(Target Year:2035)
— Implementation Plan for 10 Years

O Time Frame for Analysis
1) Base Year : 2014
2) Forecast Year : 2020, 2030, 2040 Note)

(Note : Same as the forecast year in National Transport Development
Master Plan, JICA, 2014)
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4. Major Consideration for the Master Plan

CHINA

THAILAND

® International Airport
x Domestic Airport

Major Ports

Major Railway Networks

ESH——

'-’if"h}amaun
3 s
7

=
i vE
AN {
a0 {
{"f ,'-f-.f‘,‘/f el
INDIA ) ‘\: > {5'
5 r

S

T
14

3 Mon g
wiamylniEe), ':f -

Yarigon, 4} }_’?

CHINA

THAILAND

K[] | EA"-" Master Plan for Arterial Road Network Development in Myanmar o

Glcaliin

CHUNIL

ILSHIN




Special Economic Zones Major Tourist Region Population Density

(s N e

’ £ o

INDIA INDIA

EAMSLAC‘ESH j CHINA 2
SAGAING /K
Monywa L )

o SHAN . |

BHUTAN

People's Republic of China

=
[&

BANGLADESH

‘ Ly
Mandalay {

MANDALAY -

‘_ LADS i
LaoPDR
2 Bay of Bengal
= i |
a A

THAILAND

Ayeyarwady

AILAND i
Legend
O ol i
THAILAND | & secose ‘ g
%  Primary Tourst Destratans N §
K EmeggFeleral Teis Desiraion ) 1
Cocalsiand §
+ & BodarEvin Painie Legend [ e
nenaeel —
-" | AT b 2 be e Population Density (persisq.km,)
1 Dot | sl 4 Gk A Wil
[y ) L] A el
"] o G ] b & s s
- o TiE i / FoierCoast
¥\ [ T G 1 —— St By :
== W i 1 N 9 10 MIMUSS 103
§ [Fagen 3 TR { s AT oA (esmmgg mumx
- 1 |G e AT L PrfectonDanT: Gaoia
[ EH T o nmsumm.
3 fstany Base e - WML
MIMU Seuea: Wi kel occoti i | I Prosecsdives Paplalisn - HULS 201 (D4
[T | Seihamnsiered 2 sm»ﬂf%wmw
Webstn www Farmiinfe ~ e B ke =
_ St SarAaieu i vl LK e
[r— 5lury Sab-Administeres Zone ¥ o o Cuttona, gt g . oL
e Gorelvicn Dale ) Apsil2013 alre.0 Sataransregzone. L ol e !

K[] | EA«-*’ Master Plan for Arterial Road Network Development in Myanmar Q CHUNIL o 10

ILSHIN



Asian & ASEAN Highways

GMS Economic Corridors

MYT-Plan

India |

(To India)

/ 1 China
, Tamu
| Muse
n Kaleymyo it
( ashio To Chiria
(AH1 7 (To China)
Bangladesh |  * Gangaw AH14
I, - -
Mangla ‘
AH1 §Mandal Xoon. S
1|‘ S AH “AH3
\ Meiktila
Taungeyi

(To Thailand)

AH1 Toungoo

) Thailand
Payagyi

‘\Bgn
Thaton Myawadi

J.";!anuond.a

satone 100w
MYANMAR
i
i
N
INDIA " . 00
e ———
Kiometers.

DIVISION i 0T
 Psihono

i GHIN, STATE
{Paky]

Y Lok | SHAMSTRTE
Lﬂﬁ ) A
1, Lotk [ 9
Thazi e
27 g anhean

LAGPEQPLE'S

~ Taunggyl DEMOCRATIC REPUBL

KiayaH §
STATE

1 i
\ ®  MNalonolCaptal
Bay af Bengal Hibak) 1 ®  DuisionSisie Cantal
Guwa® ] 7 ® GityiTeran
I f’ Havine Naterial Rosd
Chaurgihty sTa River

Nowesaurg® ®'pigtigis |, ®Yangon “A B

Intamatons| Boundany

Y BRI Boundaries &6 not nezsssatly authoralive.
| Rk 1 aw
I aupag wassstsn I
> MON |\
STATEL |

THAILAND
4“0

Moo+ FitstProsi, 14 May 2013
Sertond Prosd, 5 May 2013

ClesradiUpoaton by PUTU M. KAMAYANA. SERD
MOHAMMED PARVEZ IMDAD, S0
40 Detnéar 2042.
Evited by RICARDO GHAN, DSEC pes, p o i
10 Ociober 2012

The i p
e gk e et oft Asen Dewinpmert Bk 0y sgmenon s |

ke, dereminators, orinbamaten, | wl

se'o0e o 100°0E

JICA (2012.12~2014.7 )

PR S S Y]
T; e
L

Nosins China
(Yanan Province)

Bangladesh
] - i 4
. / Tadileik
. -
Sittwe & Laos
® i s
y g Ry
Andaman Sea e v,
[
(. o hiang it
Hipoaw
Legend
Phatsamulok:

@ National Growth Center
©  Reglonal Growth Center
o Agro-Industrial
Special Function Growth Center

s Certral North-South Comdor
(Yangon-Nay Pyi Taw-Mandalay-Myilkyna Corridor)

w— GMS East-West Comidor
(Dawei-Mawtamyine-Yangon Coridor)

Northem Comidor
(Yunan-Muse-Mandalay Comidor)
s Mandalay-Tamu-Imphal Comidor
s New East:West Economic Corridor

Vg Thailand

*e Hpsyarthanesu

Gulfof
Thailand

+ Southem Area Development Corridor
w— estem North-South Comidor
Eastern North-South Corridor

K[] | EA«-*’ Master Plan for Arterial Road Network Development in Myanmar ?‘? CHUNIL

11

ILSHIN



National Growth Poles
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5. Arterial Road Development Strategies

O Center to Center Connection
- Accessibility improvement to capital city of Region/State
O Multimodal Transport Connection

- Connectivity with other transport modes such as Railway,
Airport, Port, and Inland waterway

O International Linkage

- Improvement of international road network
(Asian/ASEAN Highway, GMS, etc.)

O Hierarchical Road Network Development

- Road classification by its function and road network
development (Strengthening efficiency and functionality )

O Topographical Consideration
- Minimizing negative environmental impacts
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, Pr6posa| =
Expressway Network Development s

KACHIN .

 Establishment of High-speed Arterial
Road = Support Economy growth

« Current Expressway in Myanmar

. Yangon ~ Mandalay Expressway
- 586km, 4 Lanes (Future: 8 Lanes)

* Considerations

- National Development Corridors
- International Linkages

- Strategic Development Corridors
- Multimodal Transport

- Topography

- Arterial Road Network

« 7 X 5 Expressway Network (10,000km)

- East-West : 7 Corridors — 3,400km
- North-South : 5 Corridors — 6,000km
- Ring-Road (Major Cities) — 600km

Yangon-Mandalay Expressway |

F L
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6. Definition of Arterial Roads

Local Road Collector Arterial Road
Road Sub Arterial | Main Arterial | Expressway
run within a run within a run within a Across vlzl/iltghhascpceezcsl
Township District Region/State | Regions/States
control
<« accessibility (a major consideration) mobility —
Road Class Basic Principles

« Roads that connect two or more states

= Operation in all weathers; Securing sufficient Capacity;
Asphalt Pavement; Design standards of International
Road Networks

Main Arterial Road

* Roads that connect two or more Main Arterial Roads
= Securing the Connectivity of Main Arterial Roads,

Operation regardless of weather and Road applied

Asphalt Pavement

Sub Arterial Road
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Classification by Road Function

= Service ratios
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7. Problems of Existing Road and Improvements

Items Problem Improvements
- Poor pavement condition iy
- Repairing and re-pavement
- Low rate of Pavement _New pavement
Road |- Narrow width of Pavement P .
N - Road pavement widening
Condition |- Lower than the standards of
. : - Road upgrade to meet standards
international road networks _ Building new bridges
- Aged and poor bridge J J
Road |- Disconnected road networks - Road, bridge & tunnel construction
Network |_ pisconnection at main rivers |- Building new bridges
- Traffic congestion in large cities |- New road and bypass road
. |- Mixed traffic flows - Control of traffic flows
Traffic . -
-Poor transport management - Installing transport safety facilities
(traffic lights, traffic signs, etc.)
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8. Cross Sections of Arterial Roads

Cross Section by Road Class

Arterial Road
Classification II-:{Z(;adI Cc:loeac;or Sub Main
Arterial Arterial SICERTEY]
Width Rural 3.00 3.25 3.50 3.50 3.60
Urban 3.00 3.00 3.25 3.25 3.50
Level 1.5 2.0 2.5 2.5 3.0
Shoul | Rural | Rolling 1.5 2.0 2.5 2.5 3.0
der Mountain 1.0 1.5 2.0 2.0 2.5
Urban 1.5 1.5 2.0 2.0 2.0
| Level E 3 (0?5?1) 3.0 (0.5) 4.0
Med Rural M Rolling : : 20(05) | 3.0(05) | 40
Mountain - - 2.0(0.5) | 2.5(0.5) 3.0
Urban - - (0.95) (0.5) 3.0
Right of way Rural 30 45 45 45 70~122
Urban To decision width of Right of Way by urban planning
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Typical Cross Sections

,?/.
%, Soil Ditch
f‘lza&

Classification Typical Cross Section
| Right of Way = 122.0m~70.0m |
24.4 (21.0)m
EX p reSSW ay Shoulder Carriageway Median Carriageway Shoulder
&1 & | & 1 38 1 38 | 88
(4 Lanes) =

Asphalt Concrete
Pavement

i &
Seil Ditch S
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i

Main Arterial
Road

(4 Lanes)
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;9/
%, Soil Ditch
’1«6}

22.0(17.5)m

Shoulder Carriageway Median Carriageway Shoulder
25 | 35 | 45 | ap | B85 | 25 | 28
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Asphalt Concrete
Pavement
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Classification

Typical Cross Section

Main Arterial
Road

Right of Way = 45.0m

A

12,5 (11.0)m

Shoulder Carriageway Carriageway Shoulder

25 ] 35 Mdlan 35 [ 25
(2.0) (3.25) i (3.25) (2.0)

NMT NMT

Sail Ditch

k(}’5”‘0 siiceo
(2 Lanes) \%} Sail Ditch ﬁﬁg oy %
: ~ ésghalt (.;,oncrete
| Right of Way = 45.0m ,
Sub Arterial 12,5 (11.0)m ‘
Shoulder Carriageway Carriageway Shoulder
Road (.?eg ] (g"g) M dlan (g'z%) [ t2205:
»9\% NMT I NMT ,\@"’*
(2 Lanes) X&%’ Scil Ditch ..%, - ; I =I' - 1% Soil Ditch Q.é&
: o ésghalt C;,oncrete
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9. Arterial Road Improvement Plan

= Main Arterial Network

THARAND
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M capital

@  State Capital
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=== Expressway (Existing)

Proposed
®  Eridge
o Tunnel
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wmsnm Main Arterial (New Road)

= Sub Arterial Network = Arterial Network(Main+Sub)

THAILAND
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Improvement Type (Main Arterial Road)

Classification Type-1 Type-2 Type-3 Type-4 Type-5
New New .
Improveme : : expansion | Upgrade
P construction | construction Pavement
nt Plan 4-Lane 2-Lane
4-Lane 2-Lane
Examples : Improvement Plan of Main Arterial Road
e Condition of the existing Road Improvement plan
Road Cla§3|f|c Management Section Improve
No ation No Topogra Lenath Lane [Number|Paveme ment Lane [Number|Paveme
’ No. ’ Start point End point phy 9 width |of Lanes| nt type type width |of Lanes| nt type
17140 | MU0801000000 Ngay‘;':‘enk;““gd Ngayokekaung | Mount | 29.6 | 4.3 1 Earth | Type-4 | 12.5 2 AC
17149 | MU0802000000 | TazZinGwin | Ng3vokekaungd | \yo i | 198 | 43 1 |Bitumi) rooea | 125 | 2 AC
aung nous
17110 | MU0804000000 KhweleGyi Ngapudaw Rolling | 14.9 4.3 1 Br:gi:;" Type-4 | 12.5 2 AC
1 | 17020 | MU0806000000 | LanThaMaing Kwelwe Level | 422 | 43 1 'Bn':‘L"S“ Type-4 | 125 2 AC
17136 | MU0808000000 | ThaYoutMyaik | “2WaMYNeOVU | ey | 758 | 43 1 (B ryped | 125 | 2 AC
New MNO0810000000 Shewgyaung PeikTar Level 6.8 - - ) Type-2 | 12.5 2 AC
2~24
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(Sub Arterial Road)

Classification

Type-1

Type-2

Type-3

Improvement Plan

New construction

2-Lane

Upgrade 2-Lane

Pavement

Examples : Improvement Plan of Sub Arterial Road

Condition of the existing Road Improvement plan
Road CI:tsi:::lc Management Section Improve
No. No. Topogra Lane |Number[Paveme| P Lane [Number|Paveme
No. h Ol width |of Lanes| nt type L width |of Lanes| nt type
Start point End point phy yp type yp
101 01145 | SU0000010101 Hopin Nyaungpin Mount | 63.6 5.5 1 Gravel | Type-2 | 12.5 2 AC
- Macad
103 | 01004 | SU0000010301 Myitkyina PutaO Mount | 350.2 9.1 1 am Type-2 | 12.5 2 AC
Macad
104 | 01014 | SU0000010401 Lawa Hpakan Mount | 69.2 5.5 1 am Type-2 | 12.5 2 AC
K[I | [:A‘*v Master Plan for Arterial Road Network Development in Myanmar ?‘t‘“ UNJL 24
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10. Cost Estimation

Calculation of Project Cost

Project Cost Examples
(Various Road

Rehabilitatipn Projects)
v

Average Costs
Per Square Meter

Adjustment Factors
based on Local
Conditions

A 4

Improvement Types

Costs per KM
by Improvement Type

KOI [:A‘« Master Plan for Arterial Road Network Development in Myanmar Q Cruni OO
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Unit construction Costs by Improvement Alternative by Road Class

Unit Modification factor

. Applied unit
construction .
e Improvement | Number of . Pavement construction
Classification Width Cost New
type Lanes type . Pavement . Road Cost
(width 10.0m) . construction | Topography a
9 width facility (US$/KM)
(US$/KM)" - and upgrade | factor? 2
factor? 3 factor®
factor?
Main Arterial
Road

Note : 1) Unit construction Cost(w=10.0m) : @ including earth work, Pavement(A.C), drainage work, slope

protection work and small bridge (@ calculating on the basis of 10.0m standard cross section

2) Pavement width factor : Pavement width standard 10.0m(Lane width:7.0m, Shoulder width:3.0m)
— adjusting factor value according to the width change

3) New construction and upgrade factor : Calculating factor value by difficulty of new construction
width and upgrade(new:1.5 ~ 2.0, upgrade:1.0)

4) Topographic factor : Increase of construction Cost by topographic condition. 20% of increase in
rolling and 50% increase in mountainous in comparison with flat terrain

5) Road facility factor : Additional construction Cost factor according to Road function and
reinforcement of Road facility caused by disaster(1.2time in coastal areas)
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Maintenance Unit Cost (Korean Example)

Unit : million us $ / km

Classifica Year | 1 |.... 5 | ...|] 10 |.... 15 | ..... 20 |..... 25 | ... 30 | Cycle
Operation Cost 02 |..... 0.2 |..... 0.2 |..... 0.2 |..... 0.2 |..... 0.2 |..... 0.2 | fyear
Routine repair 05 |..... 05 | ..... 05 | ..... 06 |.... 0.8 |..... 1.3 | ..... 1.3 | 1year

Re-surfacing - - - - | 20 | - - - | 20 | - - - | 2.0 | 10year
rehaBI;Iiﬂ?aetion - - T %2 ) S - ) S| 32 | TOyear
Total 0.7 | ..... 0.7 e | 34.7 | ... 08 |..... 350 | ..... 1.5 | ..... 355

- Operation Cost : Cost of office operation
- Routine Repair : Cleaning Road surface, patching pot-holes, sealing cracks

- Re-surfacing : Patching and overlaying the defective Road surface that is requiring
a medium/large scale repair

- Bridge rehabilitation : Shoe, Expansion Joint, Paint, etc.

K[] | [:A‘“ Master Plan for Arterial Road Network Development in Myanmar ?‘t‘" Crunir O 27

| — ILSHIN



Maintenance Unit Cost (Plan in Myanmar)

Unit : million us $ / km

Classification Cycle Unit Cost
Operation Cost 1 year
Main Routine repair 1 year
Arterial _

Road Re-surfacing 10 years
Bridge rehabilitation 10 years

Operation Cost 1 year

Sub Arterial Routine repair 1 year
Road Re-surfacing 10 years
Bridge rehabilitation 10 years

K0 1C A< Master Plan for Arterial Road Network Development in Myanmar Q Cruni D
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11. Additional Proposal : Road Numbering

Problems

 Arterial Roads in Myanmar is named by words
(state/township/village names)

* Road users have difficulties in recognizing
where they ar and where to go in the road network

Necessity

* It is Necessary for road users to figure out the
whole road network in which they are

* Necessary for road authorities (MoC, etc) to
maintain road networks with efficiency

Improvement

* Introduction of road numbering systems
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Comparison of Road Numbering Systems

Classifi |\ oREAUSA | JAPAN United Thailand
-cation Kingdom
Odd numbers None System
- Hub-and-zone —
- | south to north
Express Road Name system 8 expressway
way | Even numbers M
N (M1, M3, etc.) (Bangkok area and
west to east some nearby provinces)
Hub-and-spoke |- Northern : 1xxx
Odd numbers system - Northeastern : 2xxx
- Northeast - Central : 3xxx
: south to north and - Major Road : | - Southern : 4xxx
National : : : _ -
increasing AXXXX - Primary Road : 2-digits
Road towards th 1~4 digit Secondary Road
Even numbers | towards the | — igits - Secondary Roa
R southwest | - Local Road : : 3-digits
west to east Bxxxx . - Intra-prgvince Highway
— 3~4 digits . 4-digits
: Network :
Naming base Zone base Mixed (Network + Zone)

K0 A< Master Plan for Arterial Road Network Development in Myanmar ﬁ _ L
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Introduction of Road numbering systems

Road calss Property Plan Type of Naming
Express / Connecting Road Recognition of Road
Arterial Road between Regions users Network base
Collect Road / Access Road in Road OEM by Local Zone base
Local Road Region Government
Comparison of Road Symbols
Classifl KOREA USA JAPAN United Thailand
-cation Kingdom

R4 sxan
TOMEI EXPWY
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Road Numbering for Expressway Networks

1) Main Expressway

- Main Axis Numbers (2 digits : AB)

A B
- South-North Corridor - south-north corridor
= increasing to the east(1,2,3,4,...) :endin b
- West-East Corridor - west-east corridor
= increasing to the north(1,2,3,4,...) | :endin0

Symbol - south-north corridor: {3 /3 83 B &5 B
(-.9) - west to east corridor:ﬁ E‘D EIT) E‘ﬁ E‘ﬂ .E_ﬂ
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2) Branch Expressway

- Numbers (3 digits : ABX)
AB X
] - South-North Corridor
The main = end in 1,3,5,7,9 (Odd)
expressway - West-East Corridor
numbers _
= end in 2,4,6,8 (Even)
Symbol(e.g) | - west-east corridor : @ (Dawei-Thai border)

3) Ring-type Expressway(in Large Cities)

- Numbers (3 digits : Large Cities)

Symbol | YANGON i - MANDALAY gy
(€.9) |.NAYPYITAW &)

K[] | [:A‘“ Master Plan for Arterial Road Network Development in Myanmar 5:2 CHUNIL g 33



{

(Example) O Myanmar(Proposal)

O Korea

)
BANGLADESH

-

THAILAND

Andaman

1 e L
[eased])
caiwat
@® Stre Capial
w e o -
& Pon ot ‘! j &
e OIBEY ST MRS 2 A Hiisaiiin ¥ L{/ kY
Qg A AR RN | i :gzg Eﬂi@[amww collective road ’qu' 45
2 ey By o aNEe Hrs T2 gA R o PR
i re HAER) HrtME ) \ e 4 b ¥
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Road Numbering for Main Arterial Road Networks

- National Highway Numbers (1 or 2 digits : A or AB)

South-North Corridor

West-East Corridor

= Odd Numbers
= increasing to the east
(1,3,5,7,9,11,13...)

= Even Numbers
= increasing to the north
(2,4,6,8,10,12...)

Symbol - south-north corridor : o 9 0 0 0

(€-9) |. west to east corridor : 2 N 4 X 6 X 8 X 10,
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(Example) O Myanmar(Proposal)

O Korea i

Legend
Hr  capital
@  State Capital
®  Township

®  Bridge (Existing)
aaaaaa

= Expressway (Existing)

Proposed
®  Bridge
o Tunnel

m— Main Arterial
mmmmw Main Arterial (New Road)
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Road Numbering for Sub Arterial Road Networks

XY

- 1~50 : assignment in route which

connect only inside of
jurisdiction area

- 51~99 : assignment in route which

connect with other area
= Number of area where route
length is long is followed.

- South-North Corridor

= O0dd Numbers
= Increasing to the east
(01,03,05,07,...,99)

- West-East Corridor

= Even Numbers
= Increasing to the north
(02,04,06,08,...,98)

- Regional & State Numbers (3 or 4 digits : AXY or ABXY)
A or AB (Area Classification)
Area No Area No

Kachin 1 Naypyitaw 10
Kayah 2 Mon 1
Kayin 3 Rakhine 12
Chin 4 |Yangon Region| 13
Sagaing 5 Shan(South) 14
Tanintharyi 6 Shan(North) 15
Bago 7 Shan(East) 16
Magway 8 Ayeyarwady 17
Mandalay 9
Symbol(e.g) 101 1655

3 or 4 digits
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Rd O KOICA-

Thank you !

Seong Y1l BAE

Project Manager of The Master Plan
Yooshin Engineering Corporation

E-mail : sybae@yooshin.co.kr



