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PIPELINE PROJECT

TEESTA RIVER

RAIDAK  RIVER

SANKOSH  RIVER

KANAMAKARA RIVER

Barauni- Guwahati Pipeline Project (BGPL) Mainline ð 720 km & Spurline ð 9 km
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MICROTUNNELING IN BGPL PROJECT ð LINE DIAGRAM
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Tista River 
Microtunneling

 

Å Total Length Ɉ 1031 m
Å Nos. of Shaft - 4 
Å Agency Ɉ M/s Gypsum 

Structural Pvt. Ltd.
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Kanamakra River 
Microtunneling 

Å Total Length Ɉ 1200 m
Å Nos. of Shaft Ɉ 3 
Å Agency Ɉ M/s ACE Energy 

Infrastructure Pvt. Ltd.

Sankosh River 
Microtunneling

 

Å Total Length Ɉ 760 m
Å Nos. of Shaft - 4
Å Agency Ɉ M/s Tirupati 

Cement Products
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Raidak River Microtunneling
 

Å Length as per Initial Survey Ɉ 360 m
Å Revised Length - 480 m (Length was changed 

due to erosion of the River Banks) 
Å Nos. of Shaft - 2
Å Agency Ɉ M/s Trenchless Engineering Pvt. Ltd.

DESPATCH 
TERMINAL AT 

BARAUNI (BIHAR)
CH 0.00 KM

RECEIVING 
TERMINAL AT 

GUWAHATI (ASSAM)
CH 719.837 KM
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ISSUES : CROSSINGS  OF THREE RIVERS IN WEST BENGAL 

Ç OPEN CUT

ü Average excavation of approx. 7-8 m from existing bed level

ü Construction of Cofferdam etc. will be required to divert the 

large flow of water (depth of water- min. 3m/4m/5m; width of 

water-500m/330m/250m during dry season).

ü Dewatering during excavation may be difficult. 

ü Cutting & Restoration of well protected banks

ü Working window available for crossing by open cut is 6-7 

months only. 

 In view of above, completion period for crossing by open 

cut may get stretched to more than 01 (one) season with 

uncertainty of successful execution. Therefore, it is very 

difficult and risky to cross the river by open cut method.

    

Hence Microtunneling is the most feasible option for crossing these 3 rivers

Ç HORIZONTAL DIRECTION DRILLING (HDD)

ü Boulders / cobbles at some locations along the line of drill 

considering pipeline is laid at a min. depth of 2.5 m below scour 

depth.

ü At this depth (approx. 5 m below LBL), there are chances of 

frack-out during drilling.

ü In case of HDD at greater depth, the line of drill will pass through 

boulders / cobbles throughout the width of river.

In view of above, successful execution of HDD through such 

strata is uncertain.

Options for crossing of the rivers 
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ISSUES : CROSSINGS  OF  KANAMAKRA RIVER IN ASSAM 

Ç HORIZONTAL DIRECTION DRILLING (HDD)

ü Boulders / cobbles at some locations along the line of 

drill  considering pipeline is laid at a min. depth of 2.5 m 

below scour depth.

ü At this depth (approx. 5 m below LBL), there are 

chances of frack-out during drilling.

ü In case of HDD at greater depth, the line of drill  will  

pass through boulders / cobbles throughout the width of 

river.

In  view of above, successful execution of HDD through 

such strata is uncertain.

 
Hence Microtunneling is the most feasible option for crossing this river

Ç OPEN CUT

ü Average excavation of approx. 7-8 m from existing bed 

level

ü Construction of Cofferdam etc. will  be required to divert 

the large flow of water (depth of water- min. 3m/4m/5m; 

width of water-500m/330m/250m during dry season).

ü Dewatering during excavation may be difficult . 

ü Cutting & Restoration of well protected banks

ü Working window available for crossing by open cut is 6-7 

months only. 

 In  view of above, completion period for crossing by open 

cut may get stretched to more than 01 (one) season with 

uncertainty of successful execution. Therefore, it is very 

difficult  and risky to cross the river by open cut method.

Options for crossing of the Kanamakra River 
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MICROTUNNELING - DEFINITION

Figure 2: Typical Microtunneling arrangement

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 

moved forward using jacks. The automatic steering 

system enables pipes of diameters ranging from 48 

inches to 144 Inches (12 feet) to be installed 

accurately. 
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CONSTRUCTION WORK PHOTOGRAPH 
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PHOTOGRAPH OF MICROTUNNELING TECHNIQUE
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VEDIO OF MICROTUNNELING TECHNIQUE
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VEDIO OF MICROTUNNELING TECHNIQUE
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MICROTUNNELING ð KEY COMPONENTS

Main Components

ÅLaunching, Intermediate & Receiving Shafts

ÅMicro Tunnel Boring Machine (MTBM)

ÅControl Container

ÅJacking Pipes

ÅThrust Wall

ÅSteering Heads

ÅJacking Stations

ÅPower Pack Container

Slurry System

ÅSlurry Pumps

ÅFlowmeter

ÅSlurry Container

ÅSeparation Plant

Steering System

ÅSteering Computer

ÅLaser - Target Guidance System

ÅGyroscopic Compass System

ÅTheodolite Guidance System

Bentonite System
ÅBentonite Mixer & Pump 

ÅAutomatic Bentonite Lubrication System

Additional 

Components

ÅEntrance Seal

ÅIntermediate Jacking Station

ÅAirlock

ÅPipe Brake

ÅGantry Crane

ÅTube Bundle Heat Exchanger
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MTT AT TEESTA RIVER CROSSING (FIRST MTT IN GAIL)

Å Length of the Crossing: 1024 mtr. 

Å Size of the Tunnel: 1200mm was selected as ID (inner diameter) of 
the microtunelling as DN 1200 is most cost effective, suitable for 
single drive length of less than 500m.

Å Shaft Sizes: A diameter of 7m was selected for jacking and 
receiving shaft. Also a shaft ID of 5.5m was selected for 
intermediate shafts to accommodate the microtunelling machine 
set-up.

Å Sequence of Drives :  3 nos. as follows:

Shaft 1                   Shaft A                         Shaft B                        Shaft 2

a. Drive from Shaft 2 to B- 350 mtr.
b. Drive from Shaft B to A- 324 mtr.
c. Drive from Shaft 1 to A- 350 mtr.

1200AVN microtunelling machine
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MTT AT KANAMAKRA RIVER (LONGEST MTT IN GAIL)

Å Length of the Crossing: 1200 mtr. ( Bank to Bank width: 974 mtr.)

Å Size of the Tunnel: 1600mm was selected as ID (inner diameter) of 
the microtunelling as single drive is more than 500m.

Å Shaft Sizes: A diameter of 8m was selected for jacking shafts. Also 
a shaft ID of 7m was selected for receiving shaft to accommodate 
the microtunelling machine set-up.

Å Sequence of Drives : 2nos. as follows:

Shaft 1              Receiving Shaft                  Shaft 2

a. Drive from Shaft 1 to Receiving Shaft ς 600 mtr.
b. Drive from Shaft 2 to Receiving Shaft ς 600 mtr.

1600 AVN microtunelling machine

Precast Concrete Pipe Specifications:

Outer Diameter = 1.93m

Inner Diameter = 1.6m

Length = 2.5mtr

Wall Thickness = 165mm 

Concrete Design Grade = M50 (50N/Mm2)

Maximum Bearing Capacity = 1000 Tons 

Net Weight = 5 Tons
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MICROTUNNELING_MOBILIZATION & SHAFT CONSTRUCTION

ÇBnmrsqtbshnm ne @ooqn`bg

Qn`c sn sgd Rg`es

Knb`shnmr-

ÇAtmc Enql`shnm sn chudqs

sgd Qhudq Eknv hm nqcdq sn

bnmrsqtbs sgd Qdbdhuhmf

Rg`es `s sgd bdmsdq ne

Qhudq-

ÇBnmshmtntr Cdv`sdqhmf

`mc qdlnu`k ne ltbjr-

ÇLnmhsnqhmf sgd Rhmjhmf ne

Rg`esr

ÇAnssnl Oktffhmf `mc

Sgqtrs V`kk bnmrsqtbshnm

`s K`tmbgdq Rg`es-
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MICROTUNNELING_TUNNEL BORING PROCESS

ÇHmrs`kk`shnm ne I`bjhmf Q`l Rs`shnm `s

Cqhuhmf Rg`es-

ÇKnvdqhmf ne LSAL Btssdq Gd`c hm Cqhuhmf

Rg`es-

ÇHmrs`kk`shnm ne Onvdq B`akdr+ Gxcq`tkhb

Gnrdr % Admsnmhsd Rktqqx Khmdr-

ÇBnmmdbshnmr ne `kk sgd tmhsr sn Bnmsqnk

Bnms`hmdq-

ÇBnlldmbdldms ne Anqhmf ax LSAL-

ÇSgd LSAL `cu`mbdr enqv`qc+ `mc hsr

qns`shmf btssdq gd`c anqdr sgqntfg sgd

rnhk+ chqdbshmf btsshmfr hmsn ` bqtrghmf

bnmd enq otkudqhy`shnm hmsn rl`kkdq

o`qshbkdr sq`mronqsdc sgqntfg rktqqx khmdr-

ÇNmbd sgd LSAL `cu`mbdc+ mdv i`bjhmf

ohod rdfldmsr vdqd `ccdc adghmc sgd

LSAL-
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MICROTUNNELING_CARRIER PIPES INSTALLATION

Ç Ohodrsqhmfbqd`sdc`mcgxcqnsdrsdc`s0-4

shldrsgdcdrhfmoqdrrtqd-

Ç Rsqhmfbtshmsn5,ldsdqohdbdr+dcfdr

oqdo`qdcenqvdkchmf-

Ç 5,ldsdqohdbdrknvdqdchmsnRg`es/0vhsg`

gxcq`tkhbbq`md-

Ç Vdkchmf+q`chnfq`ogx+`mcinhmsbn`shmf

b`qqhdcntsvhsghmsgdstmmdk-

Ç Vhmbgl`bghmd`mbgnqdchmnmdRg`estrdc

snotkkd`bgvdkcdcrsqhmfeqnl̀mnsgdq

Rg`es-

Ç Qtffdcqnkkdqrhmsgdstmmdke`bhkhs`sdcohod

otkkhmf`bshuhshdr-

Ç Rhlhk`qoqnbdrrdloknxdcenqhmrs`kkhmf

b`qqhdqohodrenq̀mnsgdqstmmdkr-

Ç KQadmchmrs`kk`shnm`sansgdmcrtonm

bnlokdshnmneb`qqhdqohodhmrs`kk`shnm-

Ç BnmmdbshnmsnsgdL`hmkhmd`esdqonrs,

gxcqnsdrshmf-
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CHALLENGES & RECOMMENDATIONS

Bg`kkdmfdr9

�x Khlhsdc`bbdrrsnrg`esrctdsnghfgqhudqv`sdqkdudk`mclnmrnnmeknnc-

�x Vdkkrhmjhmfhmantkcdqr

�x DwsdmcdcrghoohmfshldenqcdkhudqxnehlonqsdcHIR̀mcbtrsnlhydcLSo`qsr-

�x Knb`khrrtdrqdrtkshmfhmhmsdqldch`sdchrqtoshnmrnevnqjr-

�x Rtars`msh`kshldenqhmrdqshnmneb`qqhdqohodvghbghrsnadcnmds`jhmfhmsnsgde`bssgdsns`k01lsq-

rhmfkdohodrg`udaddmbtshmsnsvng`kudr`mcsgdsns`k055mnr-neohodr'ne5lsq-kdmfsg(`qdsnad

hmrdqsdcnmdaxnmdhmsnsgdi`bjhmfohod̀kk̀bqnrrsgdlhbqnstmmdkhmfbqnrrhmfkdmfsgne0jl-

�x Ghfgbnrs̀rbnlo`qdcnsgdqlncdrneohodkhmdk`xhmf`bqnrrahfodqdmmh`kqhudq'Bnrs9Qr-2-53k`jgr

odqldsdqdwbk-FRS(

Qdbnlldmc`shnmr9

Å Fdnsdbgrtqudxhrsnadbnmctbsdcvhsgrteehbhdmsmtladqneanqdgnkdrhmsgdqhudq`mcansgrhcdrne

sgdqhudqa`mjrenqhmbqd`rdc`bbtq`bhdrnec`s`-

Å OLB.F@HKl`monvdqsnadhmunkudcvhsgsgdrtqudxsd`lvghkdbnmctbshmfsgdFdnsdbgrtqudxne

l`inqqhudqbqnrrhmf-

Å Lhbqnstmmdkhmfne gnkd 05// ll HC nq lnqd l`x ad cnmd ax cdoknxhmf sgd lhbqnstmmdkhmfl`bghmd

ne 05// @UM nq ahffdq enq bqnrrhmf vhcsg ne 4//lsqnq `anud rn sg`s mtladq ne cqhudr b`m ad qdctbdc-


