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- NATM for typically mountain tunnel
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Tunnel in Myanmar
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World Tunnel Record upto 2018

s | Total length (km) ¢ | Number of tunnels Year s
1 -Ehina 15285.1 16229 201711
2| ® Japan 4026 9760 2012[2]
3 | B= Norway 1338 1400 201713
4| 1 N Italy 900 9718 200004
5| ® Korea 649 932 201115
6 Switzerland 403 468 2011[E!
7 | = Spain 233 250 | 201507 circular reference]
8 | B= United States 185.4 504 2018l
9 | E Germany 183 243 2006051
10 | == Faroe Islands 43.7 20 2018010]
11 | == netherlands 34 38 2013011]
12 Hong Kong 31 17 2015012]
13 | W= Sweden 20 21 2006013




Number of up date Recent Tunnel
Tunnel in China (30 Jan 2024) : 24850 Nos #=== - =

Tunnel in Japan (31 Mar 2020) : 10920 Nos

Tunnel In Italy . 9718 Nos

Tunnel in South Korea : 1400 Nos

Road Tunnel in Japan
1) Yumesaki Tunnel 214 km 2009

2) Shin-Kobe Tunnel (Expressway) 8.50 km 2012
3) Hida Tunnel (Expressway) 10.70 km 2008

4) Kan-Etsu Tunnel (Expressway) 11.00 km 1991



Recent Tunnel

Information
up to 2018

Tunnel Length
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https://www.therobbinscompany.com/projects/dahuofang-water-tunnel/
https://www1.nyc.gov/html/dep/html/news/delaware_aqueduct_construction_slideshow.shtml

WORLD FAMOUS TUNNEL
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Shin-Tanna Tunnel is a tunnel on Tokaiddo Shinkansen that runs from Kannami town
and Atami town in Shizuoka city, Shizuoka Prefecture with total length of 7.959 km. It
was built and completed in 1964 located parallel to old Tanna Tunnel.

JAPAN 7.96 km Tunnel, Dec 1964
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Tokyo Bay T
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The Tokyo Bay Aqua-Line (B 517E 7 7 7 = A > Tékyé-wan Akua-rain*?), also known as the Trans-
Tokyo Bay Highway, is a bridge—tunnel combination across Tokyo Bay in Japan. It connects the city
of Kawasaki in Kanagawa Prefecture with the city of Kisarazu in Chiba Prefecture, and forms part of
National Route 409. With an overall length of 14 km, it includes a 4.4 km bridge and 9.6 km tunnel
underneath the bay—the fourth-longest underwater tunnel in the world.'=

JAPAN 9.6 km Tunnel, Dec 1997 1




Mont Cenis
Tunnel
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The Frejus Rall Tunnel (also called Mont Cenls Tunnel) is a rail tunnel of 13.7 km
(8.5 mi) length in the European AIlps, carrying the Turin—Modane railway through Mount
Cenis to an end on connection with the Culoz—Modane railway and linking Bardonecchia in

Italy to Modane in France. It passes beneath the Pointe du Fréjus (2,932 m) and the Col de
EFrejus (2,542 m).

The initial gallery was 12.8 Kilometres long, twice as much as the previously longest tunnel. .
The tunnel opened for traffic on 17 September 1871, thus making it the oldest of the large

tunnels through the Alps. The gallery was extended to its present length in 1881 with a new
reinforced entrance on the French side.

FRANCE 12.8 km Tunnel, 1881 12
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FIRE DETECTOR

The Arlberg Road Tunnel with a length of 13,976 metres is Austria's longest road tunnel. It
carries the S16 Arlbergschnellstral3e (German for "Arlberg Highway') under the Arlberg
massif from Tyrol to VVorarlberg. The tunnel is 1228 m (4,030 feet) above sea level with the
road above the tunnel being 1640 m (5,400 feet) elevation.™! It was built between July 1974
and December 1978 and its costs amounted to 4 billion Austrian schillings (=300 million €).
The tunnel is designed for 1800 vehicles per hour.

AUSTRIA Arlberg Road Tunnel, 13.976 km, 1978 13
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The Shin-Kanmon Tunnel is a 18.713-kilometre long undersea railway tunnel under the Kanmon Straits connecting Shin-
Shimonoseki Station and Kokura Station. At the time of opening in March of 1975, it was the longest railway tunnel in Japan
before being overtaken by in 1988 the opening of the Seikan

JAPAN Shin Kanmon Railway Tunnel, 18.7 km, 1975 14




The Gotthard Tunnel (German Gotthardtunnel, Italian: Galleria del San Gottardo) is a 15-
kilometre (9 mi) long railway tunnel and forms the summit of the Gotthard Railway in
Switzerland. It connects G3dschenen with Airolo and was the first tunnel through the Gotthard
massif. It is built as one double-track, standard gauge tunnel.

The tunnel rises from the northern portal at Géschenen (1106 metres / 3650 ft) and the
highest point (1151 metres, or 3800 ft) is reached after approximately 8 kilometres (5 mi).
After two more kilometers, the border between the cantons of Uri and Ticino is passed; after

another 5 kilometres (3 mi), the tunnel ends at the southern portal near to Airolo (1142 metres
Baut seven to eight minutes by train. Services are operated by the

SWWARPASUWENNIDAR" Gotthard Tunnel, 15.002 km, 1882




The Simplon Tunnel is a railway tunnel on the Simplon railway that connects Brig, Switzerland
and Domodossola, Italy, through the Alps, providing a shortcut under the Simplon Pass route.

It is straight except for short curves at either end. It consists of two single-track tunnels built
nearly 15 years apart.

SA\WIRPASIWANIDER Simplon Tunnel, 20 km, 1906 y



The Daishimizu Tunnel (CR{E7K F > 32 /17) is a railway tunnel on the Joetsu Shinkansen on

the border of Gunma Prefecture and Niigata Prefecture, Japan.

In 1978, the Dai-Shimizu tunnel was completed. This tunnel was dug for the Joetsu
Shinkansen that was to be completed in 1982.

JAPAN Daishimizu Railway Tunnel, 22.2 km, 1982
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Laerdalstunnelen) is a 24.51-kilometre (15.23 ml) long road

tunnel connecting Lardal and Aurland in Sogn og Fjordane, Norway and located
approximately 175200 kilometres (109—-124 mi) north-east of Bergen. It is the longest road

Leserdal Tunnel (Norwelan

tunnel in the world succeeding the Swiss Gotthard Road Tunnel. The tunnel carries two lanes

of European Route E16 and represents the final link on the new main highway connecting
Oslo and Bergen without ferry connections and difficult mountain crossings during winter.

Norway Laerdal Tunnel, 24.51 km, 2000
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The Hakkoda Tunnel (J\ HH H > R/ Hakkoda tonneru?) is a 26.445-kKilometre

(16.432 mi) railway tunnel in located in central Aomori Prefecture, in northern Japan. It
passes through the Hakkdda mountain range and links the village of Tenmabayashi with the
city of Aomoiri.

The Hakkoda Tunnel is part of the northern extension of the Tohoku Shinkansen, and is
located between the stations of Shichinohe-Towada and Shin Aomori.

railway tunnel in the

JAPAN " Hakkoda Tunnel, 26.445 km, 2010 "
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The Channel Tunnel (Erench: Le tunnel sous la Manche; also referred to as the
ChunneD!3l js 5 50.5-kilometre (31.4 mi) rail tunnel linking Folkestone, Kent, in the United
Kingdom, with Coquelles, Pas-de-Calais, near Calais in northern France, beneath the English
Channel at the Strait of Dover. At its lowest point, it is 75 m (250 ft) deep.[4BI8l At 37.9
kilometres (23.5 mi), the tunnel has the longest undersea portion of any tunnel in the world,
although the Seikan Tunnel in Japan is both longer overall at 53.85 kilometres (33.46 mi) and
deeper at 240 metre< r7an frY halowa7 caa Tav/al

Channel Tunnel, 50.5 km, 1994 %
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The Seikan Tunnel (5 & K > 3% /1L Seikan Tonneru or & EK & 18 Seikan Zuidd) is a 53.85-
Kilometre (33.46 mi) railway tunnel in Japan, with a 23.3-Kilometre (14.5 mi) long portion
under the seabed. The track level is about 100 metres (330 ft) below the seabed and 240 m
(790 ft) below sea level .1 It travels beneath the Tsugaru Strait — connecting Aomori
Prefecture on the Japanese island Honshu and the island Hokkaido — as part of the Kaikyo
Line of Hokkaido Railway Company. The name Seikan comes from combining the on'yomi

readings of the first characters of Aomori (F #&°) and Hakodate (K fi§7), the nearest major
city on the Hokkaido side.

BVNEINN - - Seikan Tunnel, 53.85 km, 1988 = wer'«
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The Gotthard Base Tunnel (GBT) is a

railway tunnel in the heart of the

o Swiss Alps expected to open in 2016.5!
ge:t?:::gg:r;:gq_:‘h::zs NRLA With a route Iength of 57 km (354 ml)
s i o and a total of 151.84 km (94.3 mi) of
T . - tunnels, shafts and passages,2 it is
Lﬁ fiL \ i = e o | the world's longest rail tunnel,

surpassing the Seikan Tunnel in Japan.
S

i |

B e T s s el e e ks T T i et et T e S e e e ——————————

Gotthard Base Tunnel, 57 km, 2016 2



http://en.wikipedia.org/wiki/Alps
http://en.wikipedia.org/wiki/Gotthard_Base_Tunnel#cite_note-AlpTransit-3
http://en.wikipedia.org/wiki/Gotthard_Base_Tunnel#cite_note-Project_data-2
http://en.wikipedia.org/wiki/List_of_tunnels_by_length
http://en.wikipedia.org/wiki/Seikan_Tunnel

List of World Longest Tunnel

Gotthard Base Tunnel (Railway)
Seikan Tunnel (Railway)

Channel Tunnel (Railway)
Yulhyeon Tunnel (Railway)
Sengshan Lake Tunnel (Railway)
Lotschberg Base Tunnel (Railway)
New Guanjiao Tunnel (Railway)
Guadarrama Tunnel (Railway)
West Qinling Tunnel (Railway)

O Taihary Tunnel (Railway)

I*@F’O.\‘.CD.U":hSJ“’!\J!‘
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1. Gotthard Base Tunnel (Railway)

Switzerland

~ 2 March 2016

i .- ST aﬁ Total Length
. ' =151.84km

March 2024
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2. Seikan Tunnel (Railway)
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ey 1938
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3. Channel Tunnel (Railway)

France/UK
Length=50.5km

s 1914

(38km
undersea)
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4. Yulhyeon Tunnel

/ South Korea
~ Length=50.3km

= Dec 2016
S




5. Songshan Lake Tunnel (Railway)

China
Length=38.8km

Dec 2017




6. Lotschberg Base Tunnel (Railway)

5 Switzerland
| Length=34.6km

2007




New Guanjino Tunnel (Railway)

_ China
Length=32.7km

4 2014




8. Guadarrama Tunnel (Railway)
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9. West Qinling Tunnel (Railway)

China

Length=28.23k

2007




10. Taihary Tunnel (Railway)

" Length=27.84km

007




Tunnel Classification by Function

Road Tunnels
Railway Tunnels
Waterway Tunnels
City Utility Tunnels
Storage Tunnels

34



‘ Road Tunnels

Aqua-line Tunnel L=9.6km (Tokyo bay, Japan)

35



‘ Railway Tunnels

-------

Seikan Tunnel (Aomr - Hokkaido, Japan)
L=53.8km

Fukutosin Subway Line (Tokyo, Japan)

36



‘ Waterway Tunnels

Dai Ninh Hydropower Project (Vietnam)

37



City Utility Tunnels
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‘ Storage/Flood Control Tunnels

Located 50m in deep along
National Road No.16

Storage Capacity: 670,000m3
D10m, L=6.3km

Metropolitan Area Water Storage Tunnel

(Saitama, Japan)
Storage Capacity: 1,750,000m3
Width: 18m

= Height: 22m
Kuji Oil Storage (lwate, Japan) Length: 540m x 6 =3,240m

8

39



‘ Tunnel Classitication by Construction Method

Cut & Cover Tunnels

)

Conventional }

40



Mountain Tunnels

= Typically by NATM or Hard
Rock TBM

41



NATM
For Mountain Tunnel

New Austrian Tunneling Method

(I\/Iountain Tunnel \
NATM
TBM
-Shield Tunnel
«Cut and Cover Tunnel
Qmmersed Tunnel /




NATM

New Austrian Tunneling Method
g
Established by Dr. Rabcewicz in 1964

Tunnel with immediate shotcrete, rock bolts and lining
concrete

/ ANl g
/ NATM tunnel —

43



Basic Concept

= To Integrate shotcrete / rock bolts with the mountain =
To make the tunnel support system as a part of the
ground

= To expect self-support capacity of the excavated
tunnel

44



Test for Selt-Support Capacity

Sand =

Self-Support Capacity

Collapse
break and fal

[ P

yWOOd —
Panel
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Design Standar: ffects of sprayed concrete €

Main effects of the sprayed concrete

Ring clozing effect

The spraved comcrete, in the rock of
middle hardness with many craclks, has an
effect of dizpersing the load by adhesion
force, and of ziving shearing resistance to
cracks.

The zpraved comcrete, on being placed
thickly i the zoft rock or in the sround
s0il, has the effect of working as an axial
force element and of producing innmer

Pressure.

The sprayed
concrete it effective
in creating & three
axial state of the
ground to increase
the deformation of
ground and external
loads from ground.

46



‘ Comparison

NATM

Rock Bolt

Shotcrete

Conventional Method

Steel Panels

Steel Rib
Support

\
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‘ Comparison

NATM Conventional Method
No gaps between excavated Gaps between excavated
surface and shotcrete surface and steel supports

I

Large loosened
rock pressure

Small loosened
rock pressure

48



‘ Construction Cycle of NATM
N

Excavation

1) Drilling & Blasting
2) Hauling

3) Scaling

4) Shotcreting

5)Rockbolting
NG /

[ Invert Concrete }

g N

Concrete Lining

1) Installing WTR proof sheet

2) Installing steel reinforcement
\3) Concreting with steel formworks )

49



Excavation method of face of tunnel

Y

Section Profile

yd \ \ Full face
Full-face cut methbd

/ -- \ Bench cut

/ ‘.I| | /
Bench-cut method

/ N \x Pilot tunnel

L]

Pilot tunnel method

50



‘ Typical excavation sequences in

conventional tunneling

51



Excavation (Step-1)

A. Drilling, Charging, Blasting

T T T T 0
= Drill Jumko(2B> L
—— Truck
Drill Jumbo(3E)
! !

1.Drilling of charging hole
by 2- or 3-booms Jumbo
2.Charging of explosives

3.Blasting

52



Drilling, Charging, Blasting

Face . /i e

Pilot tunnel
Drilling

of charging hole

-

General view
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Charging of explosive

This flash light is a
moment of dynamite
explosion

Blasting

Pilot tunnel
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Excavation (Step-2)

B. Hauling

Vessel m

Shovel loader(side dump type>

Dump truck

1 Il Il 1

Shovel loader

4. Loading blasted material by Shovel loader.
5. Hauling blasted material by Dump truck.

55



Hauling blasted material (Rock)

Side dump shovel

Loading blasted material (rock)

56



Excavation (Step-3)

C. Scaling

Glanthreaker

6.Scaling by Giant-breaker and Backhoe

57



‘ Scaling

N

58



Excavation (Step-4)

D. Shotcreting

T T T T T
Shotcrethng machine m
Aaitatercar
| 1 1 I I

7.Shotcreting with Wiremesh (if necessary) by Shotcrete machine and
Spraying Robot

8.Shotcrete material transported by Agitator car from Concrete plant

59




‘ Shotcreting

=il

a‘ -

Agitator car

Shotcrete machine

Shotcrete
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Sequence of Tunnel Excavation (Step-5)

F. Rockbolting

10. Drilling of Rockbolt hole by Jumbo (3B)

11. Charging of mortar in the hole and installing of Rock bolt

61



Drilling of Rockbolt hole
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‘ Installation of Rock bolt

Pilot tunnel

63



Injection of Mortar, Completion of upper halt

section
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‘ Lower half Section

Invert: Excavation

3 l T R
T = e - e L % LA T

=]

Backhoe

Half section
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‘ Invert

O s B
L4 s‘\al' ! R .\s\\.

Concrete placing

Reinforcement bar
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‘ Sequence ot Tunnel Lining (Step-1)

A. Sheeting and Reinforcement

? Sheeting wagon ! Reinforcement wagon
VEEEEEL VEEEEEL
~ ' — ~ ) ~
= 1 <= SG— el Iy =
H mEAdRWIIPEN = H H nZdRNWIIEN = H
AT T | fH I 1 B4 | I
= = A< | O<E

1.Installation of Waterproof sheet on wagon

2.Installation of Reinforcement bar on wagon




‘ Sheeting and Reinforcement

Installation of dewatering sheet

Outer ; WTR proof sheet

Inner ; Reinforcement bar

LAY

Installation of reinforcement bar

68



Installation of reinforcement bar

69




Sequence ot Tunnel Lining (Step-2)

B. Concrete lining

) 'Reinforcement All section steel form

wagon
= —+— 7 _ ==

J‘ 5 e = | ‘L = =

AT TP, / =) Concrete pump Agitater car
— \\“\Y,f”/ \\\ ,// ] A/ / \‘\ \‘\ \“\ ©
EEmE amm s W — 1/ ) g
m - /)
- o ) mo=0l| = = ; @@L L Q L Q Q

3.After the 1nstallation of sheet and reinforcement bars, “All
section steel form™ 1s moved and set for placing concrete.

4.Concrete Is transported by Agitator car and placed by a concrete
pump.

70



‘ Concrete Lining, Completion of Concrete

lining

Completion of Concrete lining

R SV L “ | Air Duct
All section steel form L

71



Advantages and Disadvantages of NATM

Advantages

Eliminates the need for using some expensive TBM equipment during
excavation.

Suitable for a wide range of geometry (shafts, junctions, non-circular
tunnels and tunnels with variable shapes)

Disadvantages

Its suitability diminishes 1n softer ground, which can subside when
excavated.

Not suitable below water table in highly permeable soils.

Main characteristics

Tunnel Lining — Sprayed Concrete.

Typical Performance — Im to 3m per day. Actual performance and costs
will depend on ground conditions and tunnel diameter.

72



TBM Method
For Mountain Tunnel

Tunnel Boring Machine Methods

73



TBM

1851 Charles Wilson (US) developed a tunnel drilling machine
for rock excavation

1850’s through 1940°s Succession of trials and errors

1956 Robbins Company built a roller cutter TBM (success in
hard rockeexsavation, word st full-scale TBM)

Mountain

74



TBM

Opening on bulk-
head wall

Roller
Cutter

Q}Ivance Direction

Belt Conveyor
I I I I

Profile of TBM
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Way to Advance

To extend main reaction gripers
L and anchor them into mountain rock

Section B-B

To extend jacks / advance TBM | ‘
! I8l

To extend front gripers "

and anchor them into mountain rock

|

: Front Griper
[ To retract jacks ] Section A-A
B ‘ Jacks ° ‘ Extension Extension

A==

FrontGriper | [ —H—f




Advantages and Disadvantage of TBM

Advantages
1. Rapid construction (average 500m/month)
2. Smooth excavation wall surface

(less overbreak — less damage to the ground)
Disadvantages
1. Limited to circular section with constraints in diameter
2. High priced machinery costs

3. Only applicable to the limited geological conditions
the selection of TBM to match rock conditions

77



‘ Shield Tunnels

= Normally for Soft Ground Excavation by Shield
Machine

78



Excavation:by the Shield i
— | Tunneling Method
Z Tiws e S5 E s =8

Excavator shield tunneling is a trenchless method used for
larger diameter utility and crossing tunnels. This specialized
form of tunneling includes a steerable forward shield with a
hood that extends beyond the excavating face for ground
stabilization.

79
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Carrying in and assembling a tunneling shield




Commencing excavation

1l

Tunneling shield




Precasting segments

Segment

Steel-reinforced concfete

( Shield jacks ] or steel wall (lining)
'

Precasting segments

Steel-reinforced concrete

[ Shield jacks ) or steel wall (lining)
V

( Backfill grouting 1
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Splice plate Joint bolt hole
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Advantages and disadvantages of Shield Tunneling Method

Advantages

1) Economical and better quality control

2) Time of completion i1s less

3) Saving in manpower & Machinery

4) No involvement of crane and heavy equipment
5) Less involvement of other department

Disadvantages

1) Needs trained staff and skilled supervision

2) Imposition of caution order exists for long period

3) Once the vertical & the lateral alignment of m/c disturbed,
it become almost impossible to rectify it.
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‘ Cut and Cover Tunnel

= Underpass in Sapporo City Center

89



Advantages and disadvantages of Cut & Cover Tunneling Method
Advantages

1) The Construction duration is shorter because of shift work

2) The depth is less than one and a half of tunnel height

3) The shallow overburden

4) Good for Subway Station Construction

Disadvantages

1) Urban Area Surface interruptions,

2) Restrictions with the alignment

3) Direct and Indirect Construction Cost is higher

4) Construction risk for utility relocation and reinstatement of the surface
5) Higher demand of Reinforcement, Excavation and Backfill material

0) Suitable for shallow overburden only
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Okinawa Port Tunnel (Okinawa, Japan)

91



Advantages and disadvantages of Immersed Tunneling Method

Advantages

The main advantage of an immersed tube is that they can be considerably more cost effective than
alternative options — 1.e., a bored tunnel beneath the water being crossed (if indeed this is possible
at all due to other factors such as the geology and seismic activity) or a bridge. Other advantages
relative to these alternatives include:

Their speed of construction

Minimal disruption to the river/channel, if crossing a shipping route

Resistance to seismic activity

Safety of construction (for example, work in a dry dock as opposed to boring beneath a river)
Flexibility of profile (although this 1s often partly dictated by what is possible for the connecting
tunnel types)

Disadvantages include:

Immersed tunnels are often partly exposed (usually with some rock armour and natural siltation)
on the river/sea bed, risking a sunken ship/anchor strike

Direct contact with water necessitates careful waterproofing design around the joints

The segmental approach requires careful design of the connections, where longitudinal effects and
forces must be transferred across

Environmental impact of tube and underwater embankment on existing channel/sea bed.

Tubes can be round, oval and rectangular. Larger strait crossings have selected wider rectangular
shapes as more cost effective for wider tunnels.
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Safety and Environmental Protections

Countermeasures for tunnel fires
Evacuation Passenger Path
Environmental 1ssues
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‘ Countermeasures for tunnel fires

= Water Screen System (Kajima)

Water spray arrangement  Water screen

Main road

View of the system when applied to a road tunnel
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‘ Evacuation Path

= Independent Evacuation Path
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Better work environment during construction

= Cooling measures, ventilation, lihghts
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Environment outside tunnels

= Ventilation for exhaustion from vehicles

“Kaze-no-tou” (Tower of wind)
(Aqua-line Tunnel, Tokyo)

Ventilation Towers

(Metropolitan Highway, Tokyo)
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Environment outside tunnels

= Vibration reduction during construction
= Noise reduction during construction
= Waste water treatment during construction
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Tunnel Facilities

- - — .

Lighting Jet Fans
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2% Monitoring 5, T
Cameras ~— :
.\
| Emergency
Telephones,
Fire
/A Extinguishers &
Warning ISR AT Fire Hydrants

Signs - \ 7 ==
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Visibility Index Meter

Tunnel Facility 100




Latest Technology (Ref: KAJIMA CORPORATION, Mar 2024)

Drilling by Charging and Blasting Mucking by Automatic
by Computer Jumbo by Auto Explosive Loading M/C ~ Wheel Loader
step 1 4L step 2 3=5€ - B& step 3 9JHIL

a2 e R B WS e S A B¥fR4—)b0—4

g

3
’

-
e

step 6 Q7KL b A
27 —=L0Ov7RIVEBaTI R

)
c‘\/ ———

-—

-
L g
S
"I, ’
A :

s

-

Rock Bolt installation by Shotcrete by Automatic Breaking by Automatic
Automatic 2 boom M/C ___ Spraying M/C ___ Breaker
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‘ Latest Technology (Ref: KAJIMA CORPORATION, Mar 2024)

Fully Automatic Computer Jumbo

an s mLTMas - Mo zmie s WF-SRN
Achleves optlmal drilling and blasting by transferring data to ¥/
evaluation formulas based on rock data and theory.

~ Data Input : Strength of Rock, Design Cross-section
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TUNNEL IN MYANMAR
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Myanmar — China Friendship Tunnel in Kachin State (2015)




Myanmar — China Friendship Tunnel (Road Tunnel)




Myanmar — China Friendship Tunnel
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Myanmar - China Friendship Tunnel in Kachin State
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A railway tunnel on the Kalaw-Yinmarpin
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A railway tunnel on Goteik (2 Tunnels,
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Maungdaw Buthidaung Tunnel (Tunnel 24) 1918
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Maungdaw Buthidaung Tunnel (Tunnel 24) 1918
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Maungdaw Buthidaung Tunnel (Tunnel 24) 1918
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Bawdwin Tigher Tunnel (Bawdwin Mine-1914
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Bawdwin Tigher Tunnel (Bawdwin Mine-1914
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Ponnya Taung Railway Tunnel (2006)
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Ponnya Taung Railway Tunnel (2006)
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A tunnel of Pontaung-Ponm'ataung seen on K yaw- Yemyetni railroad. -
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Pyay Road Pedestrlan Tunnel (road underpass) 2023
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U Wisara Pedestrian Tunnel (road underpass)

|
|

Under construction (74 m) 127
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Feasibility Studies in Myanmar
For Road Tunnel (NATM)

1. Watalone Tunnel
2. Pontaung Tunnel

3. Ye Tunnel (Malwe Taung)

4. Lane Li Tunnel
5. Dawei Tunnel (Elephant Cry Hill)

6. Kalaw Bypass Tunnel

7. Dawei Tunnel — (Htee Kye) Tunnels

8. Rakhine Tunnels
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Geological Similarity
Myanmar

Myanmar and Japan are very similar geologically —

T el ; they both feature a formation of accretionary prisms
as well as faults and other tectonic lines.
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Geology of Required Tunnel Locations

Fractured Limestone

Highly Weathered Geddite
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The eastern half of Myanmar
features distributions of
Paleozoic and Mesozoic
sedimentary rock known as
accretionary prisms. The
north contains limestone, and
the south contains shale and
mudstone with veins of
granite.

130



‘ Watalone Tunnel in Shan State (Bi- directional Tunnel)
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Watalone Tunnel in Shan State (I directional Tunnel)
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Watalone Tunnel in Shan State (Bi- directional Tunnel)

Bi-Directional Two Lane
Jet-fan
Drill & Blast, NATM
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‘ Pontaung-Ponnya [unnel
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Pontaung-Ponnya Tunnel
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Dawei Tunnel
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Dawei Tunnel
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Proposed Bypass
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Kalaw Tunnel
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CASE1 /
< ‘ End Point
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Existing Road A /

Start Point CASE 2
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Land Slide and Slope Failure at Escarpment




Ye Tunnel

Existing Road

State Bord
o "9 proposed Bypass

Proposed bypass
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High Standard Highway Network

Road beyond the high mountains, by steep,
narrow and winding, are forced to speed
down, traffic jam, exhaust gas increases,
danger driving by surface collapse, etc.

Tunnel construction which designed on low-
gradient, wide roads and gradual curves, leads
to the high-standard highway, to achieve the
reduction of traffic jam, exhaust gas and
traveling time.
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Route Selection
(Thanphyuzayet—Ye—Dawei—Myeik—Kawthung Road)
(Weathered Granite)
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Granite Excavation - Crown Reinforcement

Long Steel Pipe Forepiling

Vertical-section
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Construction Work Image Diagram of Work
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Lain-Li Tunnel (Naypyitaw ~ Pinglaung Road)
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Kyee Myin Dyne Tunnel
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Kyee Myin Dyne Tunnel

Option 1:Bridge

. Main span will be more than 400m

o Steel Cable-stayed Bridge

g Navigation Clearance H =400m, V =53m
Option 2 : Immersed Tunnel

g Hybrid Type (Open Sandwich
: Structure)
Option 3: Shield Tunnel

Structure Option 1: Bridge (Cable-stayed Bridge) Option 2: Immersed Tunnel (OS structure) Option 3: Shield Tunnel
Total Length (m) 265Tm 1.329m 2.141m
Moderate
Moderate . > : Superior
Constructability Navigation route control will be required during Dey ‘dog_¥n Mysnms . Shipysid: can be. seed _durng No placing structure on river and land except for shieid

fabrication of steel plate. Concrete can be placed near

construction of pylons. the construction site on the river,

staring shafts.

' Cost Ratio [ 1.24 106 j 1 .55
Construction Period Approx. 4 years Approx. 4.5 years Approx. 5 years
Environment Inferior Superior Moderate
: ; x Recommended "
> Construction period is shortest but construction cost ; ; Constructability is superior but other aspects are inferior|
Evaluation and environmental aspect are inferior to Option 2. go:::umctlon cost and snvironmental aspect are stiperior to others.
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9.

WORK EXPERIENCE

KINDA HYDRO ELECTRIC POWER PLANT PROJECT

BALUCHAUNG HYDRO ELECTRIC POWER PLANT PROJECT
Project Management Training in Kajima Head Office, Tokyo, Japan

MERAK CHEMICAL PTAPLANT SITE PREPARATION PROJECT

MERAK CHEMICAL PLANT PROJECT

. SURALAYA COAL FIRED POWER PLANT UNIT #5, 6, 7 PROJECT

. TUBAN CHEMICAL PLANT PROJECT

MERAK-BAKAUHENI SEA FERRY TERMINALS PROJECT

. SURABAYA INTERNATIONAL AIRPORT CONSTRUCTION PROJECT

SOUTH SULAWESI DIVERSION TUNNEL AND RIVER DIVERSION PROJECT

10.KAREBBE DAM AND POWER PLANT CONSTRUCTION PROJECT

11.YANKIN PPP REDEVELOPMENT PROJECT 149



PART-1 (end)
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