Crossing of Various Rivers
using Microtunneling
Technique in BGPL PrOJect
of GAIL (India) Limited
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ISSUES | CROSSINGS \OE FRREE RIMERS |NEEsSTBENGALE

@ptions for-crassing of the rivers
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Average excavation of appf®xn Trom existing bed le\

Construction of Cofferdam etc. will be required to di\
large flow of water (depth of-water3m/4m/5m; width
watet500m/330m/250m during dry season).

Dewatering during excavation may be difficult.
Cutting & Restoration of well protected banks

Working window available for crossing by opei cut i
months only.

In view of above, completion period for crossing by ¢
cut may get stretched to more than 01 (one) season
uncertainty of successful execution. Therefore, it is \
difficult and risky to cross the river by open cut meth
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C HORIZONTAL DIRECTION DRILLING (HDD)

Boulderd cobblesat somelocationsalongthe line of drill
consideringipelings laidat a min depthof 2.5 m belowscour
depth

i

U Atthisdepth(approx5 m belowlLBL),thereare chancesf

frackoutduringdrilling

U IncaseofHDDatgreatedepththelineofdrillwillpassthrough

boulderscobbleshroughouhewidthofriver

Mn view of above,successfulexecutionof HDDthroughsuch

‘stratais uncertain

HenceMicrotunnelings the most feasible option for crossing these 3 rivers



ISSUES : CROSSINGS OF KANAMAKRA RIVER-HYASSAM

Optlons Tor crossmg Of tH(CanamakrRNer

C HORIZONTAL DIRECTION DRILLING (HDD)

U Boulders/ cobblesat somelocationsalongthe line of
drill consideringpipelineis laid at a min. depthof 2.5 m
belowscourdepth

U At this depth (approx 5 m below LBL), there are
chance®f frack-out duringdrilling.

u In caseof HDD at greaterdepth,the line of drill will
passthroughboulders/ cobblesthroughoutthe width of
river.

In view of above,successfulexecutionof HDD through
suchstratais uncertain.

C OPEN CUT

i

Average excavationof approx 7-8 m from existing bed
level

Constructionof Cofferdametc will be requiredto divert
the large flow of water (depthof water min. 3m/4m/sm;
width of water500m/330m/250m duringdry season)

Dewateringduring excavatiormay bedifficult.
Cutting& Restoratiorof well protectedbanks

Working window availablefor crossingby opencutis 6-7
monthsonly.

In view of above,completionperiodfor crossingby open
cut may get stretchedto more than 01 (one) seasonwith
uncertainty of successfulexecution Therefore,it is very
difficult and risky to crossthe river by opencut method

HenceaMicrotunnelings the most feasible option for crossing this river




MICRO TUNNEEN B N e i

Microtunneling is a trenchless construction method In
which a borehole Is excavated and pipes laid
simultaneously using remote guidance, pipe jacking,
and continuous support. The Microtunneling Boring
Machine (MTBM) is operated from a control panel,

normally located on the surface.

The MTBM is mounted on a jacking frame which Is e
arrangement

moved forward using jacks. The automatic steering

system enables pipes of diameters ranging from 48

Inches to 144 Inches (12 feet) to be installed Figure 2: Typical Microtunneling arrangement

accurately.
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PHOTOGRAPH OF MICROTUNNELING FEEHNOQUE
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VEDIO OF MICROTUNNELING TEGHMN Q=




MICROTUNNELAKNGY COMPONENFSY——T-—1rio%i———————— o

A Launching, Intermediate & Receiving Shafts
A Micro Tunnel Boring Machine (MTBM)

A Control Container

A Jacking Pipes

A Thrust Wall

A Steering Heads

A Jacking Stations

A Power Pack Container

A Slurry Pumps

Microtunneling

Operator
_ Crane
Main Com pon ents Jacking Pipe/Casing
Slurry Separation Plant
Generator

Slurry/Spoil Pumps

MTBM

e S e R S D A

Intermediate Jacking

A Flowmeter ) ' ' Station
A Slurry Container - 0 0. Jacking Frame

Slurry System

A Separation Plant [ 10. Reaction/Thrust Wall
A Steering Computer
A Laser - Target Guidance System
A Gyroscopic Compass System
A Theodolite Guidance System
A Bentonite Mixer & Pump
A Automatic Bentonite Lubrication System
A Entrance Seal
A Intermediate Jacking Station
Additional A Airlock
Components A Pipe Brake
A Gantry Crane
A Tube Bundle Heat Exchanger

Steering System

Bentonite System
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MTT AT TEESTA RIVER CROSSING (FIRST MHN-GA

A Lengthof the Crossing1024mir.

A Sizeof the Tunnet 1200mm wasselectedas|D (inner diameter)of
the microtunellingas DN 1200 is most cost effective, suitable for
singledrive length of lessthan 500m.

A Shaft Sizes A diameter of 7m was selected for jacking and
receiving shaft Also a shaft ID of 5.5m was selected for
intermediate shaftsto accommodatethe microtunellingmachine
setup.

_ 1200Vicrotune|lingmace
A Sequencef Drives: 3 nos asfollows:

a. Drive from Shaft 2 to B350 mtr.

D E E ID b. Drive from Shaft B to A324mtr.

c. Drive from Shaft 1 to A350mtr.
Shaft 1 Shaft A Shaft B Shaft 2




A Lengthof the Crossing1200mitr. ( Bankto Bankwidth: 974 mitr.)

A Sizeof the Tunnet 1600mm wasselectedas|D (inner diameter)of
the microtunellingassingledrive is more than 500m.

A ShaftSizes A diameterof 8m wasselectedfor jackingshafts Also
a shaft ID of 7m wasselectedfor receivingshaftto accommodate
the microtunellingmachineset-up.

A Sequencef Drives: 2nos asfollows:

Outer Diameter = 1.93m

D E E Inner Diameter = 1.6m

Length = 2.5mtr
Shaft 1 Receiving Shaft Shaft2 Wall Thickness = 165mm

Concrete Design Grade = M50 (50N/Mm2)

a. Drive from Shaft 1 to Receiving Shaf600 mtr.
b. Drive from Shaft 2 to Receiving Shaf600 mtr.

Maximum Bearing Capacity = 1000 Tons
Net Weight = 5 Tons
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MICROTUNNELING_TUNNEL BORIN
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