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A BRIEF ON THE PROJECT – PHASE 2, 2A, 

2B



A BRIEF ON THE PROJECT – PHASE 2, 2A, 

2B

Sl. 
No.

Phase Length (Kms)
No. of 

stations

Elevated Under ground

1 1 33.9 8.4 41

2 2
76.9 (13.8 

completed)
12 62

3 2A 18.5 Nil 13

4 2B 37.3 Nil 17

Total 187 133



VIADUCT
Phase 2

Segment Construction

Standard Span length:

31.0 m

28.0 m

25.0 m

22.0 m           

I - GIRDERS  - of  required length

Composite steel girder

Phase 2A, 2B

U - Girders

I - Girders - of  required length

Composite steel girder



FOUNDATIONS :
 PILE FOUNDATIONS - IS 2911 (PART 1)

1. Friction Piles

2. End Bearing Piles

 OPEN FOUNDATIONS

BRIEF CHARTERSTICS OF PILES IN PROJECT

DIA OF PILES :  600 mm, 1000 mm, 1200 mm, 1500mm

GRADE OF CONCRETE :  M 35

CEMENT : PSC  or ( OPC 53 + GGBS )

POURING : TREMMIE METHOD

BORE STABILIZER : POLYMER



TYPICAL PILE CAP



NORMAL PIER & ECCENTRIC PIER



TYPICAL C/S OF VIA DUCT BOX GIRDER



LAUNCHED I-GIRDER IN 

VIADUCT



CASTING OF U GIRDER-

REINFORCEMNT



U-GIRDERS PLACED IN 

POSITION



UNDERGROUND

 CONSTRUCTION OF TUNNELS

TUNNELLING USING TBM

TUNNELLING BY NATM

CUT AND COVER TUNNEL

 CONSTRUCTION OF STATIONS

TOP-DOWN METHOD

BOTTOM –UP METHOD 



UNDERGROUND STATIONS

TYPE OF STATION
On road
Off road
Partly on road and partly off road

STATION PROFILE
Linear
Curvilinear

LEVELS
Street level
Concourse level
Platform level

SIZE (INNER DIMENSIONS)
Length of the station box – 228m approximately
Width of the station box – about 19m
Width of the station box at ends – about 22m



UNDERGROUND STATION – TYPICAL

C/S



UNDERGROUND STATION:
TYPICAL STREET LEVEL PLAN
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– Island Platform

– 135m long and 11m wide (may vary according to the Track centerline distance)

– Track and platform separated by Platform Screen Door

– Ventilation – Mechanical Equipment  Room (AHU)

– System – Signaling Equipment Room, Telecom Closet , PSD-LCP Etc.,

– MVSGR

– Waste water , Sewage Water Pump & Sump Room

– Emergency Exits

– Steps to Track level from platform Level at each end of platform

– Firemen staircase and Refuge Room

UNDERGROUND STATIONS: PLATFORM LEVEL
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WHAT IS AN ISLAND PLATFORM?

Single platform lies between 

two tracks, serving both of them

Usually, the two tracks run in 

opposite directions
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http://upload.wikimedia.org/wikipedia/commons/6/63/Platform_of_Blue_Line_in_Taipei_City_Hall_MRT_Station_20101103.JPG
http://upload.wikimedia.org/wikipedia/commons/6/63/Platform_of_Blue_Line_in_Taipei_City_Hall_MRT_Station_20101103.JPG
http://upload.wikimedia.org/wikipedia/commons/4/44/Ashton_station.jpg
http://upload.wikimedia.org/wikipedia/commons/4/44/Ashton_station.jpg


ISLAND PLATFORM

Generally have a lower construction cost and require less space than 

side platform

Allow facilities such as escalators, elevators, shops, toilets and waiting 

rooms to be shared between both tracks rather than being duplicated

Passengers tend to use trains in one direction in the morning and the 

other direction in the evening. With two side platforms, one platform 

becomes crowded while the other is deserted. An island platform prevents 

this as the same large platform is used for trains in both ways

Allow passengers to use any station entrance and eliminate the need for 

some signage
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WHAT IS A SIDE PLATFORM?

Track centres remain the same, 

and no space is lost for slewing the 

track to wider centres, as would be 

needed for an island platform

Has two individual platforms, 

one for each direction of travel
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TYPES OF RETAINING WALLS

 Diaphragm wall system

 Secant pile walls
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DIAPHRAGM WALL

A diaphragm wall is a reinforced

concrete wall cast in a trench, the sides

of which are supported prior to casting,

by the hydrostatic pressure of slurry

-Requires less joints than a piled wall

-Water bar can be incorporated

-Facilitates easy connection for slabs

-Box outs can be incorporated
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Diaphragm Wall system



CONSTRUCTION SEQUENCE OF D-WALL

01 . Construction of Guide Wall

Functions of guide wall:
To guide the grab during diaphragm wall excavation

To support reinforcement, stop-ends and act as a platform for concreting operation

To provide additional hydrostatic head for trench stabilisation

To ensure position and verticality of diaphragm wall

2
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03 . Installation of Rebar Cage

CONSTRUCTION SEQUENCE OF D-WALL

The crane lifts up the reinforcement-bar 

cage and places it within the panel.

04 . Concreting of Panel

Concrete is discharged through 

tremie pipes to form the panel wall

2
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SECANT PILE WALL

25

….. consists of a series of primary 

and secondary bored cast in situ piles 

casted alternatively. The secondary 

piles are installed by cutting a portion 

of the concrete from the adjacent 

primary piles on both sides forming a 

water tight wall

The end product provides a fully 

concreted face and can be an 

effective alternative to diaphragm 

wall construction.



BOTTOM-UP CONSTRUCTION
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Installation of retaining wall



BOTTOM-UP CONSTRUCTION

27

King Post

Traffic deck

Complete installation of retaining wallComplete installation of traffic deckComplete installation of king post



BOTTOM-UP CONSTRUCTION

28

Excavation from ground level & installation of 1st level strut



BOTTOM-UP CONSTRUCTION

29

Excavation continues & installation of 2nd level strut



BOTTOM-UP CONSTRUCTION

30

Excavation continues to formation level with installation of struts



BOTTOM-UP CONSTRUCTION

31

Construction of base slab



BOTTOM-UP CONSTRUCTION

32

Completion of walls/ columns & concourse slab

Concourse 
Slab



BOTTOM-UP CONSTRUCTION

33
Construction of walls/ columns & roof slab



BOTTOM-UP CONSTRUCTION

34

Removal of 1st level strut & reinstatement of ground



TOP-DOWN CONSTRUCTION
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TOP-DOWN CONSTRUCTION

36

Installation of retaining wall



TOP-DOWN CONSTRUCTION

37

King Post

Traffic deck

Complete installation of retaining wall

Complete installation of traffic deck

Complete installation of king post



TOP-DOWN CONSTRUCTION

38Installation of 1st level strut & excavation to just below the soffit of 
roof slab



TOP-DOWN CONSTRUCTION

39

Construction of roof slab with access openings



TOP-DOWN CONSTRUCTION

40

Concourse 
Slab

Concourse 
Opening

Construction of concourse slab with access openings & excavation 
proceeds further down to formation level



TOP-DOWN CONSTRUCTION

41

Base Slab

Construction of base slab



TOP-DOWN CONSTRUCTION

42Construction of walls and closing of the access openings



TOP DOWN CONSTRUCTION
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Removal of 1st level strut & reinstatement of ground



WATERPROFING IN STATIONS



TUNNELS

45



METRO TUNNEL
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TUNNELING IN SAND AND GRAVELS
 Loose sands and gravels in the presence of water  

tend to run into the excavation. 

 This material can pass rapidly through small openings 

and fill a tunnel in a short period of time and can be 

easily over-excavated

 This will result in large settlements and face collapses.

 Closed-face TBMs are advantageous over Open-face 

TBM’s.
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TUNNELING IN CLAY AND SILTS

 In the presence of water some highly sensitive 

clays tend to flow. Below the water table a fluidised 

mixture of weak silty soil and water  will flow as a 

liquid.

 Unstable and will require continuously support as a 

tunnel face.

 A Closed-face TBM is advantageous over the 

Open-face TBM for these conditions.
48



CLOSED FACE TBMS

4
9



 The main function of the closed – face TBM is to support the 

ground continuously during the total excavation and build cycle 

for a TBM 

 Hold the surrounding ground behind the shield tail in         

balance by grouting the void around the lining while the TBM 

advances

 There are two types of Closed – Face TBMs; a Slurry TBM        

and an EPBM (Earth Pressure Balance Machine)
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CLOSED FACE TBMS
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EARTH PRESSURE BALANCE MACHINE
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L/S OF EPB MACHINE

5
4



SCREW CONVEYOR

EPB MUCK DISPOSAL FLOW

CHART
TBM

BELT CONVEYOR

SKIP BUCKET

GANTRY CRANE

DISPOSALTRUCK

DUMPYARD



TUNNEL SEGMENT RING 

PRODUCTION

 Rebar cage fabrication

 Mould Operation

 Rebar placement and embedded component

 Concrete batching & placing

 Curing of concrete (Curing compound)

 De-moulding and segment marking

 Handling and storage

 Delivery and transportation



Fabrication of 

reinforcement

Mould inspection



Concreting after placing 

cage on mould

Finishing of extrados face

Application of curing 

compound after 

demoulding



TRIAL RING ASSEMBLY



SEGMENT PERFORMANCE TEST



RING BUILDING



RING BUILDING PROCEDURE



TYPICAL RING ORIENTATION

• Internal dia. : 5.8 m

• External dia. : 6.35 m

• No. of segments: 6 (5+1 

Key segment)

• Ring Type : Universal 

Rings



POSITIONING OF KEY SEGMENT 



ALLOWABLE KEY POSITIONS



3

Check the steps and lips

Steps

Lips



INSPECTION

Steps Lips



QUALITY MANAGEMENT 

SYSTEM

Quality

• Fitness for purpose

• Excellence

• Meeting Customer Expectations not just needs

Management

• Planning, Organizing, Directing, Controlling, Structuring

System

• Work culture

• Framework

• Policies & procedure



ORGANIZATION OF BMRCL QUALITY 

TEAM



4. Quality Management System

5. Management Responsibility

6. Resources Management

7. Product Realization

8. Measurement, Analysis and Improvement

ISO 9001:2008 MAIN CLAUSES



PROJECT QUALITY PLAN

 The objective of this construction procedure is for efficient execution to cast
segments at casting yard and formulate as a summary of all quality related
activities required to meet the terms of the contract as per the approved
drawings and relevant technical specifications.

 The following aspects are taken care during the casting of the pier head
segments by pier head moulds and intermediate segments by long line method.

For the sake of maintaining quality at the highest level, these are the following
position at the pre-cast yard.

 Quality Control Incharge –

 Involves in quality pep talks, periodical demonstration of best practices in
work.

 Arranges routine testing for concrete, reinforcement and other construction
material as per inspection and test plan.

 Checks for the use of right material at the right place.

 Material source approval.

 Vendor development for construction materials.

 Finalization of mixed designs of concrete.

 Review of inspection plan and test plan.

 implementation of QMS at site.



INSPECTION/ MATERIAL TEST PLAN



ITP OF I GIRDER POST 

TENSIONING 



Quality checks- PILING
a) Relevant  drawings

b) Verifying co ordinates

c) Verticality of bore

d) Polymer properties

e) Bore termination levels

f) Rebar cage

g) Concreting

h) Bore log registers



QUALITY CHECKS – PILE CAP, PIER, 

PEDESTALS, I GIRDER, SEGMENTS, SLABS, 

BEAMS, COLUMNS

a) Relevant  drawings

b) Rebar works

c) Shuttering

d) Machinery 

availability

e) Concreting processes

f) Curing



QUALITY IN MIX DESIGN

• Approval of source of ingredients

• Min. cement content

• Usage of GGBS

• W/C



CHECKLISTS 









WHAT IS AN AUDIT ????

 Audit is a process to verify the management’s 

commitment to implement systems, to produce a 

quality deliverable.

 It is required by all Executing Contractors, to conduct  

:
 INTERNAL AUDIT  - once every 3 months

 EXTERNAL AUDIT - once  in every calendar year.



HUMOUR

 Arguing with an ISO 9001 auditor is like 

wrestling with a pig in mud . . .

Sooner or later you realize the pig is 

enjoying being in the mud!










