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Note Em Proposed Design Concept

1 Introduction

This document outlines considerations for the proposed design and in particular
design difficulties/challenges. Comments and possible improvements to employer's
requirements are likewise included.

2 Interchanges

2.1 Sewri Interchange

2.1.1 Design concept

The Sewri interchange has been designed to fulfil the employer's requirements (ER)
and relevant standards. As such, the superstructure is longitudinally post-tensioned
concrete box girders, whilst the substructure consists of rectangular piers with rounded
edges and, typically, foundations with three piles.

In terms of structural efficiency, an effort has been made to reduce the amount of piles
in the substructure and providing shared foundations, where possible. In addition, the
superstructure has been made continuous for 200m+ sections for both structural
efficiency and compliance with ER. This will create a smooth riding experience for the

users.

Furthermore, an effort has been made to homogenise span lengths for both structural
efficiency and constructability

The alignment of ramps A and B have been moved downwards slightly to save material
and reduce vertical gradients as much as possible, whilst still obeying the vertical
clearance criteria,
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Note on Proposed Design Concept

2.1.2 Design difficulties/challenges

The seismic design criteria have meant that the substructure is governed by the
seismic loads. Hence careful consideration has been made to select a beneficial
bridge articulation, which has resulted in elastomeric bearings. The relatively soft
bearings minimise the force transfer to the substructure and thus allow material
savings.

Another challenge was, and, is, the limited space available along the railway tracks
parallel to the eastern freeway and proposed spans of ramp A. Here, the limited space
has produced the need for as-slim-as-possible foundations.

2.1.3 Comments to the ER

The ER requires a structurally efficient and aesthetically pleasing design. There is
however an improvement to suggest, which could be to the benefit of the bridge owner;
namely allowing monopiles, which will enable a reduction in foundation quantiles and

area demand by avoiding use of pile caps in a very congested area.

2.2 Shivaji Nagar Interchange

2.2.1 Design concept

The Shivaji Nagar interchange has been designed to fulfil the ER and relevant
standards. As such, the superstructure is hollowed slabs spanning, typically, 15m. The
substructure consists of relatively slender piers shafts and pier heads with flare. Due
to the quality of the soil conditions, piled foundations have been be omitted in favour

of open foundations.
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Note on Proposed Design Concept

2.2.2 Design difficulties/challenges

The main structural challenges of the ramps are related to the seismic loads, which
have produced the demand for as-slender-as-possible pier shafts. Relatively slender
pier shafts will produce the lowest possible Eigen frequencies of the ramps, which in
turn reduces the design governing seismic loads, thus minimising the necessary
material in the substructure.

2.2.3 Comments to the ER

The ER requires a structurally efficient design of the interchanges. If a suggestion
should be placed for modifications of the ER, then, as also stated in section 3.1.3 of
the present report, the seismic loads could be re-considered, as they are the design
driver for the substructure.

3 Concrete intertidal and marine viaducts
3.1 Superstructure

3.1.1 Design concept

For the marine viaducts and main viaduct at land section, chainage 0+495 to 18+187
the superstructure consists of two parallel concrete box girders and is erected using
precast segmental span-by-span construction. The girder depth is 3.85m and have
typical span length of 60m. To accommodate the fixed distances between steel
bridges a limited number of spans are made shorter and placed at the approach span
closest to speciél steel bridge navigation spans.

The box girders accommodate the 13.75m wide three lane carriageway by having
3.0m long cantilevers and 7.65m distance between the outside of the inclined webs.
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The width of the bottom slab is 6.0m as required to provide space for bearings, anti-
dislodgement device and space for temporary jacks for bearing replacement. The
inclination of the webs are 1-in-2.5.

The geometry of the box girder is shown on Figure 3-1.
B

Figure 3-1Marine Viaducts — twin deck box girders

The box girder is post-tensioned with a combination of internal and external tendons.
Internal tendons consisting of epoxy coated strand tendons are provided in bottom
slab and deck slab. The external tendons consisting of zinc coated, greased and
sheathed strand tendons are carried between diaphragms at piers and deflected at
deviators in span. The tendons are stressed in two stages with internal tendons

stressed in first stage and external tendons stressed in second stage.

The deck is made continuous over a length of typically 420m equal to seven 60m
spans. The bearings are of elastomeric laminated type with shore hardness 60. The
bearings accommodate irreversible and reversible movements under shearing of the
rubber layers. The anti-dislodgement device is limiting the relative movement between
pier and deck to the capacity of the bearings. The anti-dislodgement devices are in

this respect provided as an additional safety against dislodgement of the deck.

} RUMRAT METROPORITAN RTCION
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Note on Proposed Design Concept

The design of the precast segmental post-tensioned box girder shall be verified to
applicable Indian standards and Employer's Requirements.

3.1.2 Design difficulties/challenges

The prescribed seismic design has two levels of seismic action. The MCE (maximum
considered earthquake) is a factor two higher than the OCE (Operating Basis
Earthquake) considered earthquake. Both earthquakes have to be considered with a
load combination factor of 1.5. The level of seismic action is considerable and seen as
a challenge for the design of marine viaducts. For this reason the articulation of the
viaducts have been selected using elastomeric laminated bearings resulting in a
flexible response under seismic action. A flexible response is advantageous as the
developed seismic forces in a flexible system will be less than for a more rigid system.

The flexibility is mainly provided by the bearings that act in shear under seismic action.
The shear deformation in the rubber is limited to the design value at which point the
anti-dislodgement devices would prevent further deformation over and above the
design value arising from excessive seismic action.

To prevent relative movement in the transverse direction (perpendicular to traffic
direction) at expansion joints a horizontal shear key has been introduced between the
two bridge ends at expansion joints. The shear key has to accommodate longitudinal
movement while carrying transverse forces due to e.g. buffeting wind and dynamic
forces in case of seismic action. The shear key is therefore provided with elastomeric
bearings with sliding plates either side of the key.

The selected articulation is considered to provide the most efficient solution for
carrying the challenging MCE earthquake.

MUMBAT METRO POLITAN REGTON B
AF . DEVELOPMENT AUTHORITY :
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Note on Proposed Design Concept

3.1.3 Comments on the Employer's Requirements

The ER is considered to be well prepared and providing for the bidder to develop a

design that is both efficient and at the same time robust.

The ER is considered ambitious with regard to seismic design. The introduction of the
MCE earthquake and at the same time maintaining a load factor of 1.5 is equivalent
to a significant increase in the return period of the seismic action in comparison with
traditional seismic design to IRC:6.

It is further required that the design is developed in detailed design considering site
specific response spectrum. In this respect it would be relevant to define the return
periods to be considered for the two levels of seismic action.

4 Substructure

3.2.1 Design concept

Foundations:

For the marine viaducts and main viaduct at land section , chainage 0+495 to 18+187
the foundation consists typically of a common pile foundation for both carriageways as
shown on Figure 3-2 below. Four 2.2m diameter piles are used with two piles placed

centrally below each girder and interconnected by a pile cap of variable width. The pile
caps have rounded and bottom level is at +6.0m.

MUMRBAL METREOPOLITAN REGION

7 DEVELOPMINT AUTHORITY
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Figure 3-2 Marine Viaducts - pile foundations

The piles are bored concrete piles using liner of 16mm thickness, which is not used
for structural purpose.
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Note on Proposed Design Concept

The pile caps are constructed by casting concrete in-situ within a pre-fabricated
concrete box (PC-house) placed on top of the piles by crane. The PC-house may be
divided in say three parts which are connected by concrete stitches cast in-situ if it is
desired to reduce the lifting weight.

Piers:

The pier shafts have rectangular cross section with rounded corners as shown on
Figure 3-3 below. The pier head is widened in both directions in order to provide space
for bearings and anti-dislodgement devices. Also space for temporary jacks in case of
replacement of bearings is taken into account. The widening of the pier heads follows

a circular curve and grooves are provided for improved appearance.

MUMEBAL METRO FOLITAN
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Figure 3-3 Marine viaducts — piers

The piers are constructed in-situ using climbing form.

3.2.2 Design difficulties/challenges

The first important design challenge for the foundations is the seismic loads. Generally
the foundation design is governed by the MCE earthquake requirements. Therefore,
the design challenge is to a large extent to find solutions to reduce the seismic
response for the foundations.

In the tender design the solutions adopted to reduce the seismic response on the
foundations are introduction of elastomeric laminated bearings and slender piers. This
tends to increase the fundamental periods of vibration of the structures resulting in
lower response when designing according to elastic response spectrum method as
shown in IRC:6-2014. If a more rigid articulation system were e.g. based on using
integral connections between piers and girders then the seismic response would

increase considerable creating higher demands to the foundation design.

The second important design challenge is vessel impact. A summary of design
methodology for vessel impact including collision forces used for the tender design is
provided in the vessel impact report. Based on the collision force considered for the

Y
} MUIMRAI ME YPOLITAN BEGION
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Note on Proposed Design Concept

marine viaduct bridges it has been determined that a pile diameter of 2.2m is required
to achieve the structural capacity needed of the pile being directly hit.

3.23 Comments on the Employer's requirements

Based on the two important design challenges described above the following
comments are noted.

The requirements in relation to seismic design specified in the Employer's
requirements result in considerable increased demands to the foundation design as
compared to the seismic design rules directly according to IRC:6-2014.

The requirements in relation to vessel impact specified in the Employer's requirements
specifies that, quote.

For all marine piers other than those adjacent to the navigational spans, the structure
shall be designed for at least the minimum vessel impact forces more stringent out of
IRC-6 or AASHTO guidelines (probabilistic method).

All those piles which for marine piers which are exposed with sufficient freeboard to
allow accidental impact from a barge and located in sufficiently deep waters for laden
barges as per IRC-6, shall be designed and detailed for protection against all probable
structural damages.

The probabilistic method according to AASHTO guidelines required information on
types and numbers of vessels plying in the area, sailing pattern and evaluation of
possible future developments etc. As no such data are available at this stage the
minimum vessel impact force has been assessed based on IRC 6 waterway | as
explained in the vessel impact report. In detailed design the impact force according to

! MUMBAT METROPOLITAM
£ DEVELOPAGENT AUTHO R




o

o
D

—sinf



9335

: .
@ P IH I Mumbai Trans Harbour Link Project (Package-1)"~ ~“* 3

IFB No: MMRDA/ENG 1/000752

Note on Proposed Design Concept

AASHTO guidelines shall be determined. If this force exceed the current assessment
in the tender design this may have a direct impact on the required pile diameter.

In order to reduce the risk in relation to vessel impact on the piles it is proposed to
change the requirement for the level of the pile cap currently requiring bottom level at
+6.0m to +6.0m at the top as specified for the obligatory spans.

This would also result in a more harmonious appearance of the project.

4 Steel bridges

4.1 Superstructure

4.1.1 Design concept

The steel bridges are located in the crossing category "Special Section (marine area)".
The steel bridges cover 4.063 km of bridge at four sections of the crossing. The span
arrangement and bridge names are shown in the table below.
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Table 4-1: Steel bridges span arrangement

SlMa, | Bridge Chainage (km) Bridge location Bridge Mame Bridge Span/ Langih |n rhatre
1 34385 fo 3+715 Tata Thermal Power Station Bridge P1-0501 NS/SS5 B5m+150m+85m = 320m
. Imake & Discharge Channel
i 44625 to B+07H Tata Thermal Power Station Coal |Bridge P1-0802 NS/5S 90m+2Ep150m+ 2R 100m+B3m = BE3m
| 2 berth Channel
Tata BFGL Power Cables, Bridge P1-0503 NS/55 120m+180m+ 120m+140m+120m+80m = 770m
3 Submarine Pipe & Pir-pau Jetty
& 54620 to B+160 Thane Crask Channel Bridge P1-0804 NS/SS 100m+2¢ 1B0m+100m = 560m
SlMa | Bridge Chainage (km) Bridge location | Bridge Nama Bridge Span/ Lengih in matre
1 11+880 OMNGC and BRCL Pipolines / Bridge P2-0501 NS Bdm+2g0130m+ 180m+115m = B38m
e 34610 Parvel Creek Cha
ol it RGO IR Bridge F2.0802 18 TameA@Abme6bm = 576m
3 Bridge P2-0503 N5 112+2@180m+100m = 572m
1 114880 OMNGC and BPCL Pipslines / |Bridge P2-D501 S5 G8m+140m+150m+1B0m+20m = 65Bm
| 1o 134610 Parnvisl Creak Charinal Bridge P2-0502 55 EGm 4o Em+B5m = S00m
3 |-Brh:l-pu P2.00503 55 Itomﬂrmw\)mﬂ 12m = 572m
05 = Obligatory span
P1= Package -1
P2 = Package -2

NS = Northside (from Mumbai to NaviMumbai)
55 = Southsida {from NaviMumbai to Mumbai)

The steel bridges consist of two closed box steel girders separated by 500 mm. The
typical bridge cross section is shown in Figure 4-1.

!
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Figure 4-1: Steel bridge cross section

The depth of the girders vary between 3.3 m to 6.6 m and the girder depth varies
significantly within the same bridge. The depth of the girder is typically approximately
1/30 to 1/22 of the span length. A relatively large girder depth is chosen, since high
stiffness is required to satisfy the strict deformation criteria of L/500 according to [JRA
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Note on Proposed Design Concept

2002]. High stiffness is therefore also required towards the middle of the spans and
therefore a haunched girder shape is not deemed suitable.

The typical bridge cross section with main dimensions is shown in Figure 4-2.

AR
h_---_"‘—---__ !
g _l. . — '

Figure 4-2 Girder cross section, south girder shown at location with shallow girder
depth

The longitudinal steel of the bridge girders is shown in Figure 4-3.
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Figure 4-3 Girder cross section showing longitudinal steel only, south girder shown

The longitudinal steel consists of following components:

= An orthotropic deck with a deck plate of minimum 16 mm thickness and
stiffened by continuous trough stiffeners at approximately 600 mm transverse
spacing. Some of the steel bridges have a small horizontal curvature, which
means that the deck plate becomes slightly "skewed".

» Vertical webs stiffened by intermediate longitudinal flat stiffeners (horizontal
stiffeners).

» A bottom flange stiffened by continuous flat stiffeners at approximately 500 mm
transverse spacing.

Transverse steel is provided by diaphragms so that the deck plate is supported at
typically 2.0 m intervals and webs and bottom flanges are supported at typically 4.0 m
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intervals. The reason for the short interval of the support of the deck plate is due to the
fatigue requirements according to Guidelines for Fatigue Design of Steel Highway
Bridges,2002 (Japan Road Association).

Diaphragm types T (truss) and P (plate) provide support for both deck plate, webs,
and bottom flange. Diaphragm type T is applied when the girder depth exceeds 3.3 m,
since the weight of the truss diaphragm is less than for a plate diaphragm. Diaphragm
type P is used only when the girder depth is 3.3 m. For this depth the girder depth is
small enough to allow all assembly blocks to have the full depth of the section, i.e. no
horizontal transverse joint is needed. Diaphragm type | (intermediate) only provides
support for the deck plate and are located in between two type T or P diaphragms.
Diaphragm type B (bearing) is applied at the pier locations where the bridges are
supported by bearings.

A typical 12 m erection segment including diaphragm types is shown in elevation in
Figure 4-4. The site erection splice location is chosen at a location where demands
due to local loads on the deck plate are small to minimized the demand on the deck

plate trough connections.
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Figure 4-4 Elevation of typical 12 m erection segment

The bridges girders are assembled in fabrication segments of typical 12 m length.
Each fabrication segment consists of assembly panels that are connected by
longitudinal bolted connections for webs, bottom flanges and diaphragms and with
welded connections for the deck plate.

The fabrication segments are connected by transverse bolted connections for webs
and bottom flanges and with welded connections for the deck plate. The fabrication
segments are assembled to large erection segments with consideration to a pre-
camber to ensure the correct shape of the final bridge.

All bolted connections are high strength friction grip connections. Provision shall be
made for a future installation of a dehumidification system and in case this will be
installed, the bolted connections shall be applied with suitable sealant to make the

girders air tight.
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The erection of the large erection segments is planned so that an optimum dead load
bending moment distribution can be achieved. The optimum bending moment
distribution will be achieved by applying vertical jacking at pier locations. The
maximum amount of vertical jacking is 4.2 m. It is noted that the required length of
vertical jacking is moderate due to the fact that the girders are very stiff in order to
satisfy the deformation requirements.

Bridge P1-OS01 and part of P1-OS03 are erected by push launching whereas the
other bridges are erected by large segment erection using strand jacks at pier
segments. The later gives a high positive bending moment at the center of the spans,
but due to the large girder depths at mid span, no strengthening is required due to the
lifting situation using strand jacks.

The steel bridges are analysed based on loads and load combinations from IRC:6
using allowable stress design and the structural verification is based on Specifications
for Highway Bridges Part Il, Steel Bridges (2002) by JRA (Japan Road Association).
Due to large gravity loads due to dead load and traffic loads load combination |
according to IRC:6 is found to be governing over load combinations considering wind,
temperature or seismic actions. The total global gravity loads are formed by
comparable contributions from girder self-weight, superimposed dead loads and traffic
loads. The girder self-weight is highly depending on the girder depth and plate
thicknesses due to the structural demands and it varies between approximately 75
kN/m and 105 kN/m. The superimposed dead load is almost constant and makes up
approximately 75 kN/m, which is mainly due to the surfacing and the concrete barriers.
Traffic live load including impact factor, congestion factor and reduction factor makes
up approximately 90 kN/m.

The steel material is chosen so that SM570 is generally used for main longitudinal

steel whereas SM490Y is used for transverse steel.
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The structural analysis of the bridges is made using a global FE model for all bridges

supplemented by local FE models for local loads.

4.1.2 Design difficulties/challenges

The steel bridges are analysed based on loads and load combinations from IRC:6
using allowable stress design and the structural verification is based on Specifications
for Highway Bridges Part |l, Steel Bridges (2002) by JRA (Japan Road Association)
[JRA 2002]. This mix of codes requires that the designer make a number of
interpretations on how these codes should be combined. In JRA 2002 there are a
number of verification requirements that refer directly to vehicles defined in JRA codes
and do not exist in IRC:6. Furthermore for the deflection check according to JRA 2002
it is not specified what load situation and load combination according to IRC:6 that
applies.

4,13 Comments on the Employer's Requirements

The employers requirements does not specify the deflection criteria for the steel
bridges and the deflection requirement is therefore based on a mix of IRC:6 for the
loading and load combination whereas the deformation requirement of L/500
according to JRA 2002 is applied. This results in a strict deformation criteria that
requires deep girders throughout the spans. When designing steel bridges according
to other codes (such as American code AASHTO LRFD) the deflection criteria is
optional and owner can often define the deflection criteria. Even if the suggested
deflection criteria according to AASHTO LRFD is used this is less onerous than the
one according to JRA 2002 combined with IRC:6.

The employers requirements does not clearly specify of steel barriers can be applied
on the steel bridges or not. Since the concrete barriers make up almost half of the

KUMEA] METRCFOLITAN RIGION
¢F DEVELOPMENT AUTHORTTY
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superimposed dead loads, it would be possible to reduce the steel quantities in case
steel barriers could be applied instead.

42 Substructure

4.21 Design concept

Foundations;

For the steel bridges the foundations for the navigation spans consists typically of a
common pile foundation for both carriageways as shown in Figure 4-5 below. Ten
2.2m diameter piles are used. The piles are provided with protection rings to safeguard
against direct hit by a barge. In this way the impact force is transferred to the pile cap
and which means that the impact load will be resisted by the entire pile group having
sufficient capacity well above the assessed impact force.

CLITAN REGITN
ITHAKTTY
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The construction of the foundations is in principle similar to foundations for the marine
viaducts. Due to the much larger size of the foundations it is more relevant to split the
construction of the PC-house into more sections.

Piers:

The pier shafts have rectangular cross section with rounded corners as shown on
Figure 4-6 below. The pier head is widened in the longitudinal direction of the bridge
to provide space for temporary support of the girders during construction.
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4.2.2 Design difficulties/challenges

The design challenges for the foundations are seismic loads and ship impact similar
to the marine viaducts.

In the tender design the solutions to reduce the seismic response on the foundations
are introduction of 2-3 fixed piers per expansion section to share the seismic response
more equally on the foundations and providing slender piers in the longitudinal
direction of the bridge.

For vessel impact it is proposed to protect the individual piles against a direct hit from
a barge by providing special protection rings around the piles being able to transfer
the impact force into the pile cap without any damage to the pile. The global capacity
of the pile foundation is substantially enhanced by using a common foundation for both
carriageways.

4.2.3 Comments to the Employer's requirements

In the Employer's requirements a design vessel for impact against the foundations
adjacent to the navigation channels has been specified. Therefore, definition of the
design vessel based on probabilistic method in AASHTO guidelines is not relevant.

The design of the protection system is assumed to be able to resist the total impact
force from the design vessel.

KUIMBAL METROPOLITAN BREGTON
Y DEVELOPAINT AUTHORTTY
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1 INTRODUCTION

1.1 ScoPE

This document constitutes the Design Basis for the Tender Design of the bridges for
Package 1 of the Mumbai Trans Harbour Link, as follows:

»  Road bridge above land, intertidal zone and sea:

Structure Name Chainage Length (m)
(km)

LPS Land Viaduct Sewri 0+000 - 495
0+495

Concrete Viaduct C1 Intertidal 0+495 - 2900
3+395

P1-0S01 NS/SS Tata Thermal 3+395 - 320
Power Station Intake & Discharge 3+715

Channels

Concrete Viaduct C2 Marine 3+715 - 910
4+625

P1-OS02 NS/SS Tata Thermal 4+625 - 683
Power Station Coal Berth Channel 5+308

P1-OS03 NS/SS Tata BPCL Power 5+308 - 770
Cables, Submarine Pipe & Pir-Pau 6+078

Jetty

Concrete Viaduct C3 Marine 6+078 - 2542
8+620

P1-OS04 NS/SS Thane Creek 8+620 - 560
Channel 9+180

Concrete Viaduct C4 Marine 9+180 - 1200
i 10+380
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»  Sewri Interchange ramps and retaining walls:

Structure Name Local Chainage (km) Length (m)

Ramp A -0+197.200 - 1698
1+500.800

Ramp B 0+005.010 - 1535
1+535.010

Ramp C1 0+265.680 - 940
1+205.680

Ramp C2 0+005.000 - 500
0+505.000

Ramp E -0+140.146 - 908
0+767.854

Ramp F 0+250.400 - 380
0+630.400

Retaining Walls C2 0+505.000 - 150
0+645.000

Retaining Walls F 0+000.400 - 250
- 0+250.400

»  Foundations and pier No.148 (Ch. 10+380 km).

1.2 MTHL PROJECT

Mumbai Metropolitan Region Development Authority (MMRDA) proposes to
construct the Mumbai Trans Harbour Link (MTHL) across Mumbai Bay, between
Sewri on the Mumbai side and Chirle on the Navi Mumbai side in Maharashtra

State, India, as shown in Figure 1-1.

The MTHL will comprise a 21.8 km long 2 x 3-lane highway supported principally on

bridges, with interchanges incorporating access ramps.

MUKMKAT METRODOLITAN REGTON
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Figure 1-1  Mumbai Trans Harbour Link (MTHL) — Location plan

The land works, intertidal and marine zones for the main bridges are defined as follows:
> Land works: Ch. 0+000 km to Ch. 0+495 km

> Intertidal: Ch. 0+495 km to Ch. 3+395 km

y  Marine: Ch. 3+395 km to Ch. 10+380 km
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2 DEFINITIONS

2. BIDDING DOCUMENTS AND EMPLOYER'S REQUIREMENTS

Unless noted otherwise in this Design Basis, the Tender Design is based on the
Employer's Requirements in the Bidding Document, with Addenda, as follows:

»  Bidding Documents for Procurement of Mumbai Trans Harbour Link Project
(Package-1). Construction of a 10.380 km long bridge section (Ch. 0+000 — Ch.
10+380) across the Mumbai Bay including Sewri Interchange. Volume Il. Part 2 —
Employer's Requirements. Section VI. Employer's Requirements.

» Addendum No.1 to Bidding Documents (22 May 2017)

»  Addendum No. 2 to Bidding Documents (01 June 2017)
> Addendum No. 3 to Bidding Documents (21 June 2017)
> Addendum No. 4 to Bidding Documents (21 June 2017)

»  Addendum No. 5 to Bidding Documents (07 July 2017)

2.2 DESIGN STANDARDS

The design standards and codes to be used in the Tender Design are listed in
AppendixA.

2.3 Units
The Sl unit system shall apply.

2.4 PROJECT COORDINATE SYSTEM

The project grid coordinate system shall be WGS84/UTM43N (ref. Employer's
Requirements, section 11.2 (ERG-25).
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2.5 PROJECT DATUM
The datum for vertical control shall be Chart Datum (CD).

2.6 WATER LEVELS
Mean Sea Level (MSL) = +2.51 mCD
Highest High Tide Level (HHTL) = +5.80m CD

1
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3 FUNCTIONAL REQUIREMENTS

3.1 HIGHWAY TYPE
The MTHL main bridge shall carry a highway with dual three-lane carriageways.
The interchange ramps shall each carry two traffic lanes.

The land viaduct between Ch 0+000 km and Ch 0+495 km shall carry a dual two-lane
carriageway.

3.2 DESIGN TRAFFIC SPEED
The design traffic speed for the main carriageway shall be 100 km/h.

The design traffic speed for the ramps shall be 40 km/h.

3.3 BRIDGE ALIGNMENT

The carriageway alignment shall be as shown in the Outline Specifications and Outline
Drawings in the Bidding Documents (see §2.1, above).

Deviations from the horizontal alignment are not permitted. Minor changes to the
vertical alignment are permitted, provided that alignment and vertical clearance
requirements are fulfilled.

3.4 FUNCTIONAL DECK CROSS-SECTIONS

The functional cross section for the main carriageways from Ch 1+135 km to Ch 10+380
is shown in Figure 3-1.

The functional cross section for the ramps at the Sewri Interchange is shown in and
from Ch 0+495 km to Ch 10+380 km is shown in Figure 3-2.

The functional cross section for the land viaduct from Ch 0+000 km to Ch 0+495 km is
shown in Figure 3-3.

Between the end of the ramps at Ch 0+495 km and the start of the standard width
section of the main carriageways at Ch 1+135 km, the overall width of the bridge deck
tapers at the Sewri Interchange.

The width of the carriageways at Ch 0+500 km is show.in Figure 3-4.

2y
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The width of the carriageways at Ch 0+600 km is show in Figure 3-5.
The width of the carriageways at Ch 0+750 km is show in Figure 3-6.
The width of the carriageways at Ch 0+850 km is show in Figure 3-7.
The width of the carriageways at Ch 0+950 km is show in Figure 3-8.
The width of the carriageways at Ch 1+050 km is show in Figure 3-9.

The width of the carriageways at Ch 1+100 km is show in Figure 3-10.
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3.5 HIGHWAY GEOMETRY
Limiting highway geometry shall be as follows:
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> Main carriageway (ref. Employer's Requirements, §2.2, ERG-54)

¥

Width of carriageways (3 lanes)

Width of shoulders

3x350m

0.75 m (right), 2.50 m (left)

> Width of central median 1.55m
y  Cross-fall 2.5%

»  Super-elevation (max.) 6.0 %

»  Horizontal radius 1,800 m
»  Vertical gradient (min.) 0.5 %

»  Vertical gradient (max.) 25%

»  Length of vertical curve (min.) 60;,"m

/

»  Sewri Ramps (ref. Employer's Requirements, §2.3, ERG-54)

>

Width of carriageway (2 lanes)

2x350m

»  Width of shoulders 0.25 m (both sides)
»  Cross-fall 2.5%

»  Super-elevation (max.) 7.0 %

»  Horizontal radius (min.) 60 m

Longitudinal gradient (max.)

3.3 % (except Ramp A)

MUMBAT METROPOLITAN RESION

g7 DEVELORMENT AUTHORITY
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3.6 CLEARANCES TO ROAD CROSSINGS

Existing and proposed roads crossing beneath the bridge and ramps are show in Table
3-1, as stated in the Employer's Requirements. A minimum vertical clearance of 5.5 m
above the road surface shall be provided by the MTHL bridges.

Table 3-1 Crossing roads

Crossing Road Status Chainage
Eastern Freeway Existing 0+000
Jetty Road Existing 0+480

3.7 NAVIGATION AND MARITIME CLEARANCES

Minimum vertical and horizontal clearances to navigation channels, port facilities,
seabed installations and bridge spans shall be provided, as in Table 3-2.

Table 3-2 Minimum navigation and marine clearances to identified facilities

Location Chainage Hotizorital Vertical
- Clearance Clearance
Tata Thermal 3+560 1x94.6m 31.0m above
Power Station, (1 navigation CD
Intake and spans)

Discharge

Channel

Tata Thermal 4+830 2 x 94.6m 31.0m above
Power Station, (2 navigation CD
Coal Berth spans)

Channel

Tata Power 4+960 Comfortable Not applicable
Cable separation

(1 cable) distance is more

ONGC Pipeline 5+270 than 25 m

(2 pipelines)

KMUMLAT METRECPOLITAN BEGIOH
¥ BEVELOFMENT AUTHORIEY
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Tata/MbPT 5+400 (minimum

Pipeline ~5+570 | distance is 15 m)

(13 pipelines)

Pir Pau Jetty 5+800 Span 6.0m above

Head arrangement to be | jetty surface
agreed with MbPT

Thane Creek 8+900 2x946m 31.0m above

(2 navigation CD
spans)
Bridge spans - 50.0 m 14.9m above
(general) CD
3.8 UTILITIES

The marine viaduct bridges shall be provided with utility service troughs mounted inside
the box girders, see Figure 3-11.

Figure 3-11 Ultility trough

3.9

Vehicle crash barriers, noise barriers, view barriers and safety fences shall be provided
as described in §11.4 and §11.5, below.

BARRIERS & FENCES
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4 GENERAL DESIGN REQUIREMENTS

4.1 DESIGN SERVICE LIFE
The design service life of the MTHL shall be 100 years.

Certain elements may require replacement during the service life of the MTHL. The
minimum target design service lives of the main components of the bridges are stated in
Table 4-1.

Table 4-1 Minimum target design service lives

Bridge Component Design Service Life (years)
Foundations 100
Piers 100
Deck 100
Beaiifigs 40 (20 years fora rr::;r;or components
Expansion joints 20 (10 years fo; ::;r;or components
Parapets (metal parts only) 40
Parapets (concrete parts only) 100
Drainage system 20
Noise/view/safety barriers 40
Bridge deck waterproofing 20
Bridge deck surfacing 20
Walkways and other bridge 20

furniture

I
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5 LOADING

Loadings shall be as defined in IRC:6-2017, unless stated otherwise in this document.

51 PERMANENT LOADS
Structure dead loads (DL)

The following characteristic unit weights of materials shall be used:
»  High Performance Concrete (2.6 t/m?3) : 25.5 kN/m?

»  Structural steel (rolled or cast) (7.85 t/m?) i 77.0 kN/m?

Superimposed dead loads (SIDL)

The weights of all materials forming loads on the structure that are not structural
elements shall be regarded as Superimposed Dead Loads.

The following characteristic unit weights/loads shall be used:

»  Carriageway bituminous surfacing (2.2 t/m?) : 21.6 kN/m?
For 80 mm thick surfacing, UDL = 0.08x216 = 1.74 KN/m?

»  Crash barrier (outer) UDL = 081x255 = 20.7 kN/m

»  Crash barrier (median) UDL = 059x255 = 15.1 kN/m

> Noise barrier/visual barrier/safety barrier
(add. to crash barrier) : 1.0
kN/m each

»  Utility trough inside box girder (self-weight) : 0.5 kN/m each

> Walkway inside box girders, 1 m wide (self-weight) : 1.5 kN/m
each

> Utility loads (lighting, emergency telephones & fire hydrants),
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> At outer parapet : 5.0
kN/m each

» At median parapet : 5.0
kN/m each

»  Allowance for double flaps and cowlings for aerodynamic stability (VIV) to all steel

girder spans : 2.5 KN/m

»  Allowance for horizontal plates for aerodynamic stability (galloping) to steel girders
with spans exceeding 120 m : 0.7 kN/m

»  Inspection gantry self-weight . to be confirmed

Differential settlement

A total differential settlement of 20 mm between two adjacent piers is considered for
Tender Design, in accordance with Employer's Requirements, section 3.1.3.2 (ERG-65).

Pre-stressing (P)
Actions due to pre-stressing shall be determined in accordance with IRC:112-2011, 7.9.

For the calculation of initial pre-stressing losses the constants in Table 5-1 shall be
used.

Table 5-1 Constants for calculation of immediate pre-stress losses

Tendons Bars
Internal External Internal
Duct type HDPE HDPE HDPE
e f"°“°'; coefficient, | .17 jradian | 0.7 /radian |  0.65 fradian
Wobble coefficient, k | 0.002 radian/m 0 (zero) 0.0025 radian/m

."E-i s =4 >
.\ 1 | -
MURARAT M N BREGION .
£ DEVELOEN LITY 3
L ] - A -.
& 4
<
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0.7 mm (40/50
Wedge/Anizhor Draw g 6 mm mm) 1.0 mm (75
mm)

Time-dependent pre-stress losses (creep, shrinkage) shall be determined in accordance
with IRC:112-2011, §6.4.2.6 and §6.4.2.7.

5.2 VEHICLE LIVE LOAD

Road traffic loads shall be in accordance with IRC:6-2017, unless stated otherwise in
this document.

Vertical traffic loads

General

The design live load shall consist of standard wheeled or tracked vehicles or trains of
vehicles as described in this section.

Within the kerb to kerb width of the roadway, the standard vehicle or train shall be
assumed to travel parallel to the length of the bridge and to occupy any position which
will produce maximum stresses, provided that the minimum clearances between a
vehicle and the roadway face of kerb and between two passing or crossing vehicles,
defined below, are not encroached upon.

For each standard vehicle or train, all the axles of a unit of vehicles shall be considered
as acting simultaneously in a position causing maximum stresses.

All bridges and ramps shall be classified as IRC Class 70R Loading (ref. IRC:6-2017,
§201.1).

Design lanes

The numbers of lanes and the live load combinations to be considered for design
purposes shall be determined in accordance with Table 5-2. The application of lanes for
design purposes to the Main Bridge and Interchange ramps shall be in accordance with

o )
% N
i ) MUMBAT MITHEPOLITAN KRGION
o /7 HEVELOPAODIT AUTHORFTY
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Table 5-3 and
Table 5-4.
Table 5-2 Design lanes '

Carriageway Width (C\W) Number of Lanes

for Design
Purposes

Less than 5.3 m
5.3 m and above but less than 9.6 m

9.6 m and above but less than 13.1 m
13.1 m and above but less than 16.6 m
16.6 m and above but less than 20.1 m
20.1 m and above but less than 23.6 m
| 23.6 m and above but less than 27.1 m
27.1 m and above but less than 30.6 m
30.6 m and above but less than 34.1 m

34.1 m and above but less than 37.6 m 10

Note 1. This table is based on IRC:6-2017, Table 6,
extended to suit the requirements of the MHTL.

O | ~N || AW N -

The application of lanes for design purposes to the main bridge and interchange ramps
shall be in accordance with
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Table 5-3 and
Table 5-4.
Table 5-3 Application of design lanes
Structure Chainage Carriageway No. of
(km) Width(s) (CW) | Lanes for
(m) Design
Purposes

KMUMBAT METROPOIITAN ERGION
& L DEVELORMENT AUTHORITY
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Main Bridge 0+000 — 0+495 2XTH 2+2
0+495 — 1+135 Taflzes P
1+135 - 10+380 2% 13.757 2x41

Sewri A -0+197.200 — 1+500.800 7.5 2

\RrSiEnarige 0+005.010 — 1+535.010 75 2
ramps
C1 | 0+265.680 - 1+205.680 7.5 2
C2 0+005.000 - 0+505.000 7.5 2
E -0+140.146 — 0+767.854 i 2
F 0+250.400 — 0+630.400 1.5 2
Note 1.The two carriageways of Main Bridge are structurally independent and are
to be considered separately, except for Main Bridge carriageway, Ch.
0+000 to 0+495 km.

Table 5-4 Application of design lanes Ch 0+495 km to Ch 1+135 km

Structure Spans Chainage Carriageway No. of
(km) Width(s) (CW) | Lanes for
(m) Design
Purposes
34.350 —
MP1 - MP3 | 0+495 — 0+595 33.240 10
Main Bridge MP3 - MP4 | 0+595 — 0+655 kR 9
30.435
iy 30.435
MP4 — MP5 | 0+655— 0+715 26 925' 8
(direction towards 26 ..‘;12 .
Navi Mumbai) MP5 -MP6 | 0+715—-0+775 22.990 7
22.990 -
MP6 - MP7 | 0+775 - 0+835 18.630 6

) BTUMHAY MIETHO POLITAN EREGION
= & DEVELOFMENT AUTHORITY
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18.630 -
MP7 - MP8 | 0+835 - 0+895 16.500 5
MP8 — 16.500 -
MP12 0+895 - 1+135 13.750 4
25,350 —
MP1 - MP5 | 0+495-0+715 22 040 7
Main Bridge MP5 - MP6 | 0+715 - 0+775 Fa.010= 6
19.545
(South) 19,545 —
MP6 — MP9 | 0+775 - 0+955 16;+610 5
(direction towards VP9 — 16.610 =
Sewri/Mumbai) MP11 0+955 - 1+075 13.750 4
MP11 -
MP12 1+075 - 1+135 13.750 4

Live load combinations

The combinations of live loads to be considered for design purposes shall be in
accordance with IRC:6-2017, Table 6, as summarised in

Table 5-5.
Table 5-5 Live load combinations
Structure No. of Live load combinations
Lanes for
Design
Purposes
One lane of Class 70R OR two lanes of
2
Class A
Main One lane of Class 70R for every two
Bridge lanes with one lane of Class A for the
4-10 I
remaining lanes, OR one lane of Class
A for each lane
Interchange 2 One lane of Class 70R OR two lanes of
ramps Class A

MUBMBAT METRD POLITAN BEGTON
Y DEVELOFAENT AUTHORITY
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Examples of the arrangement of live load combinations positioned on carriageways with
2, 4,5 and 6 design lanes are given in Figure 5-1, Figure 5-2, Figure 5-3 and Figure
5-4, respectively.

For carriageways with 7- 10 design lanes, live load combinations shall be positioned by
extending the principles shown for carriageways with 4, 5 and 6 lanes.

CLASS 70R(W)

ik Y

CASE 1. CLASS 70R (W)

[ CLASSA-‘
| g-:12|'ﬂ

g —- ]'—

M [

Ul
0.13,, 3, .‘: u -:ﬁ
- . -— &

L
CASE 2 CLASS A -2 LANES

Figure 5-1  Examples of live load combinations for carriageway with 2 design lanes

RUMB AT MITTR LH»tJa B

tSLi!IIMILIM THORTITY
5




o
L



09473
Mumbai Trans Harbour Link Project (Package-1)
& - IHI

IFB No: MMRDA/ENG1/000752

o353

Design Basis Report

CLASS A CLASS A CLASS A CLASS A

i ot 1B ! . 4
: 44 g ; g oy g :
= '-'u.-n.;l Il l uin ;I |- Iw N ;‘ | II |
1 A i 1| - ~
- W (% a i W o LY
4 l'-'..l_‘. 0. Ld- & —n .C_.J' . -;- o‘:;o - -"‘- tl:i
(¥4 ]
CASE 1 CLASS A-4 LANES
CLASS A CLASS A | Cm“m‘wj
s Xl PO I l
b |_;_.'- t r' |\I‘_NJ ‘__.‘ l ‘
Al T T - l]
‘: I'1 :']..C:. .C:' l:. ld. e M N ;
' (NO DIHER .vtnr £ PERMITTED
N THIS 7O
CASE 2 . CLASS A - 2 LANE +CLASS 70R (W) = 7 #o%)
[
| CLASS TOR(W) - | CLASS 70R(W)
: —l_;_ 1.2_(!.&11.} i B |]_[
ot 1.2 !
(MN.) .28 7.25 i)
(NG OINER VEHICLL PLRMITTID * (MO OTHER VLHICLE PERMITTED

IN THS TONE) IN THIS Z0NF)

CASE 3: CLASS 70R (W) - 2 LANES

Figure 5-2 Examples of live load combinations for carriageway width 4 design lanes
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cLASS A CLASS & | classa | CLASSA | {
|
7 2 oA l‘—lw—" . LB 4 :
- e 157 £ 1.2 = —_—t 7 = — 1.2 =
] 2 ! 1 R =
N M g e )
£ o an i a & o u ¥ h
5T =1 =) = = o o (=1 ls l=
,I'I.‘N :] - - - - - - - - - - - * L * - - -
CASE 1. CLASS A -5LANES
CLASS A CLASS A CLASS A CLASS /0R(W)
1.8 1.8 | 1.8 ——s -
l il 1.2 JT_[I Ti 1.2 || | . 1.7 (MiN.) [ |
B O e | | I
w[T i I o Joaw || l PO 3 15
sl 9 @& W o, 8 L2
MiNGG - fo .o 7.25 (winj
(NG OTHER VCHICLE PERMITTLD
i THIS ZOME)
CASE 2 - CLASS A - 3 LANES +CLASS 7T0R (W)
f— 1
| :
CLASS TORW} ] CLASS A CLASS TOR{W)
R 1.2 (MIN "!j' It
‘ Z (MIN.) ke = 1.2 (MIN.) ;Ar - [’

2 " 2. 1.2
Fuﬂi_ .28 | 1“. R - 7.25 (Mt )]
(MO OTHER VEHICLE PERMITIED (HO OT=ER VEHICL PERMITIED
N THIS ZONE) IN THIS ZOME)

CASE 3: CLASS 70R (W) - 2 LANES + CLASS A -1 LANE
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| CLAsSA | VEASS- o

{ | s e

L: = 1-5-55 + | | |— H

=] P.2 (MIN,) 1.2 {™IN.) =3
e R
e e e
(3{:;:‘) N T 7.0 i 7.25 T )

: (NG BIHER VEMICLE PERMITTED (NO OTHER VEMICLE PLRMITIED

IN THIS ZONE) N THI5 ZONE)

CASE 4 . CLASS A -1LANE + CLASS 70R (W) - 2 LANES

Figure 5-3 Examples of live load combinations for carriageway width 5 design lanes

CLASS A CLASS A CLASS A : CLASS A
T (P ‘ 1.8 ;
2 . 1.2 {1200
_" —ll Ir(um,j]-_‘] frrlwmj l‘— [ TIVIN ;T | I -IU-IIH i P
w1 ul i ' L n ui -
0.15 o, 2 e ;C’. 2 ."’l =2 .‘Di
(MK, ]
CASE 1 CLASS A-6LANES
CLASS A CLASS A CLASS A CLASS A CLASS TORW)
. 1.8 = s e = 3—-] 1 T
P = 1.2 B = L2 = = |2 & = 1.2 (MN )
L g | - 1 : Hateit -
AL I o U o e ] 1T LU L .
Wi w1 n i ] |n; w1 0 - 1.2
P i = s < = = = #) o 7gs  em]
{HO CQTFER VE~ICLL FERMITIED
CASE 2: CLASS A -4 LANES + CLASS TR (W) iIN THIS ZOME)
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CASE R . CLASS 70RW) CLASS T0R(W)
, LB, . LB —— —.-.|
I—.|—| |[I 1-}: [-:II ; 1.2 (MiN ) | | r IH 12 [Min.) ﬂ [_| ' |
e e il e SEENE . | -
45 @& g =2 by
B S IR | 0 gz ()
(NO CIHLR VEMICLE PERMITIED
N THIS ZONL)
CASE 3: CLASS A - 2- LANES + CLASS 70R (W) - 2 LANES
CLASS 70R{W) l CLASS A CLASS A ‘ CLASS 70R(W)
7T v e T
1.2 (MmN 1.2 = = 1.2 [MiN) 2
A (1 it 11 i
1.2 ' ] 1% bt iyl ' ' ' o 1.2
(min ,1 7.2% }-c'. .‘:"l la- &= g 7.25 .(HIN.J.
(MO UIMER VEHICLE PLRMITTED (NO OIHER VEHICLE PERMITTED
IN THIS ZONE} IN THIS ZOME)

CASE 4. CLASS T0R (W) + CLASS A - 2 LANES + CLASS 70R (W)

Figure 5-4 Examples of live load combinations for carriageway width 6 design lanes
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Class 70R live load
Class 70R live loading may be either a wheeled vehicle or a tracked vehicle.

Class 70R Wheeled vehicle

The axle loads and longitudinal arrangement of the Class 70R Wheeled vehicle are
shown in Figure 5-5. The total weight of the vehicle is 100 tons. The trailers attached to
the driving unit are not considered to be detachable.

St
+

v r = -
1.96D - 520 2.' 50 5 7 420 3 4 350

CLASS 70R (WHEELED) - LONGITUDINAL PCSITION

Figure 5-5  Class 70R Wheeled vehicle. Axle loads and longitudinal arrangement
(dimensions in m).

b1,

Maximum loads for the Class 70R Wheeled vehicle (for local analyses) shall be 20
tonnes for a single axle and 40 tonnes for a bogie of two axles spaced not more than
1.22 m apart (c/c), see Figure 5-6.

o1220,1.220,
MAX. SINGLE MAX. BOGIE LOAD

AXLE LOAD
Figure 5-6 Class 70R Wheeled vehicle. Axle and bogie loading (dimensions in m).

Minimum wheel spacing and tyre size of critical (heaviest) axles shall be as shown in
Figure 5-7.
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MAXIMUM TYRE PRESSURE = 5.2?3xg;cm-"7

2.750

086, , 0.86 | 2 R0 2.799
g.41 0.5
: |_| ﬂ [l &
.:. .
SA. D.2150.6 A (d1aD.gl 0.25x0.51
SA&. 0,410,617 BA t'\-la’\tl _;; C.Z23x0.51
L' TYPE ‘M TYPE ‘N' TYPE

MINIMUM WHEEL SPACING & TYRE SIZE OF CRITICAL (HEAVIEST) AXLE

Figure 5-7 Minimum wheel spacing and tyre size of critical (heaviest) axle

In accordance with IRC:6-2017, Annex A, Notes 2 and 3, contact areas of tyres on the
deck may be obtained from the corresponding tyre loads, maximum tyre pressures and
widths of tyre tread. In Figure 5-7 the first dimension of tyre size refers to the overall
width of tyre and second dimension to the rim diameter of the tyre. Tyre tread width may
be taken as overall tyre width minus 25 mm for tyres up to 225 mm width, and minus 50
mm for tyres over 225 mm width.

Class 70R Tracked vehicle

The loads, longitudinal arrangement and transverse arrangement of the Class 70R
Tracked vehicle are shown in Figure 5-8. The total weight of the vehicle is 70 tons
applied along a length of 4.57m.

I I | 258 351
i |

4530 90000 (vind £.570
- &

CLASS 70R (TRACK) - LONGITUDINAL POSITION

B b

Figure 5-8 Class 70R Tracked vehicle. Axle loads and longitudinal arrangement
(dimensions in m).
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Application of Class 70R loading

The nose to tail spacing between two successive vehicles shall not be less than 30 m
for the wheeled vehicle and 90 m for the tracked vehicle.

Each Class 70R loading shall be considered to occupy two lanes and no other vehicle
shall be allowed in these two lanes. The passing vehicle can only be allowed on lanes
other than these two lanes (see Figure 5-2).

The minimum clearance (C) between road face of the kerb and the outer edge of the
wheel or track shall be 1.2m.

The minimum clearance between the outer edge of wheel or track of passing or
crossing vehicles for multilane bridge shall be 1.2 m. Vehicles passing or crossing can
be either same class or different class, tracked or wheeled.

Class A Wheeled vehicle live load

The axle loads and longitudinal arrangement of the Class A Wheeled vehicle are shown

in Figure 5-9. The total weight of the vehicle is 55.4 tons. The trailers attached to the
driving unit are not considered to be detachable.
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SECTION ON P-p

i

-

[ .
e
—

“ ERECTION OF MOTEIN,

b

48"

il

PLAN
DRIVING VEHICLE

r‘zéut 4.300 1200 4300 1200 4800  18.500

T TTT‘"""]

G.E 2727 M4 114 648 G.E 68 68 a7 af

Figure 5-9 Class A Live Load. Axle loads and longitudinal arrangement (dimensions in
m).

The contact areas for the wheels of Class A loading shall be as in Table 5-6.
Table 5-6 Ground contact areas for wheels of Class A loading
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Axle Load B W
(tonnes) (mm) (mm)
1.4 250 500
6.5 200 380
2.7 150 200

Application of Class A loading

The nose to tail spacing of two successive vehicles shall not be less than 18.5m. For
multi-lane bridges each Class A loading shall be considered to occupy single lane for
design purposes. The minimum distance between the outer edge of the wheel and the
roadway face of the kerb shall be 1.5 m. The minimum distance between the outer edge
of the wheels of two passing vehicles shall be 1.2 m.

Special Vehicle (SV) live load

The axle loads and longitudinal arrangement of the Special Vehicle (SV) live load are
shown in Figure 5-10. The total weight of the vehicle is 385 tonnes. The transverse
wheel spacing and wheel contact area shall be as shown in Figure 5-11.

FEIME MOVER

TRAILER LT
P

6t a5 a5t 18t 18t 18t 18t 18t 18t 18t 18t 18t 18t 18t 18t 18t 18t 1Bt 181 18t 18t 1At 181
| 3200 |asml £3589 [ 2500 |
I I 1 {18 % 15001 L

Figure 5-10 Special Vehicle (SV) live load — Axle loads and longitudinal arrangement
(dimensions in mm)
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Direction of

244 | |

Tratfic

|  +03 B = 156 mm, W = 274 mm

1175300
Tt

200 S0 CONTACT TYRE DIMENSION

ars__|

{Load per Tyre = 2250 Kg)

Figure 5-11 Special Vehicle (SV) live load — Transverse wheel spacing and wheel
contact area (dimensions in mm)

Application of Special Vehicle (SV) loading

Special Vehicle loading shall be considered to run close to the centre of the
carriageway, with a maximum eccentricity of 300 mm from the centre of the
carriageway, as shown in Figure 5-12.

Figure 5-12 Limit of transverse location of SV load on carriageway (dimensions in mm)

During the passage of the Special Vehicle, no other vehicles shall be considered to be

present on the bridge.

Wind load, seismic load, congestion factor, impact factor, braking force and reduction
factor shall not be considered with Special Vehicle loading.

The Special Vehicle shall not be considered to move faster than 5 km/h.
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Congestion Factor

Congestion shall be considered in accordance with IRC:6-2017, §204.4. The congestion
factor shall be considered as a multiplying factor on the global effect of vehicular live load
only (including impact). Under this condition, horizontal force due to braking/ acceleration,
centrifugal action and temperature effect and effect of transverse eccentricity of live load
shall not be included.

Table 5-7 Congestion factor

Span Range Congestion Factor
Above 10.0 m and up to 30.0 115
m
30.0mto40.0m? 1.15t0 1.30
400mto 500 m’ 1.30to 1.45
500mto60.0m? 1.45t0 1.60
60.0mto70.0m" 1.60to0 1.70
Above 70.0 m 1.70
Note 1. Obtain factor for intermediate span lengths by interpolation

Congestion factor shall not be considered for Special Vehicle (SV) live load.

Impact Factor (Qim)
Provision for impact or dynamic action for live load shall be made by an increment of the
live load by an impact allowance in accordance with IRC:6-2017, §208.

Class A loading

Impact percentages shall be in accordance with Table 5-8, which summarises IRC:6-
2017, §208.2.

Table 5-8 Impact percentage for Class A loading (L = span length in m)

Span Range
Bridge Type
0-3m 3-45m >45m
Reinforced 50% [4.5/(6 + L)] x 100% 8.8%
concrete
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Steel 54.5% [9/(13.5 + L)] x 100% 15.4%

Class 70R loading

Impact percentages shall be in accordance with Table 5-10 and Table 5-11, which
summarises IRC:6-2017, §208.3.

Table 5-9 Impact percentage for Class 70R Wheeled vehicle (L = span length in

m)
Bridge Span Range
Type 0-12m 12-23m 23-45m > 45 m
Reinforced . -
concrete 25% [4.5/(6 + L)] x 100 % 8.8%
Steel 25% [9/(13.5 + L)] x 100% 15.4%

Table 5-10 Impact percentage for Class 70R Tracked vehicle (L = span length in m)

Bridge Span Range
Type 0-5 & _gii 9-40 — uem
m m
Reinforced n [4.5/(6 + L)] x .
concrete | ogo, | 29— (L -05) x3.75 | 10% 100% 8.8%
Steel % 10%

Special Vehicle (SV) loading

Impact factor shall not be considered.

UndiAl b
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Horizontal traffic loads

Longitudinal traffic actions (Fs, Fp & Fy)

Longitudinal traffic actions shall be determined in accordance with IRC:6-2017, §211.
Horizontal traffic actions shall not be considered for Special Vehicle (SV) loading.

Braking
Longitudinal braking forces shall be calculated as follows:

> For bridges with two lanes

y Fb = 20% first train load
+  10% succeeding train loads (or part thereof)

> Only the train loads in one lane are to be considered.

»  For bridges with more than two lanes

Fb = Braking force for bridge with two lanes (see above)
+ 5% of loads in the third and subsequent lanes

Increase in loads due to impact shall not be applied for the calculation of braking forces.

Braking forces shall be assumed to act along a line parallel to the roadway and 1.2 m
above it.

Tractive Effort

In accordance with IRS:6-2014, §211.1, NOTE, braking forces are considered to be
greater than forces from tractive effort.

Reduction Factor

Reduction in longitudinal load effects in bridges having more than two traffic lanes dues
to the low probability that all lanes will be subject to the full characteristic loads
simultaneously shall be applied in accordance with IRC:6-2017, §205, as follows.
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Table 5-11 Reduction Factor

Number of lanes occupied

Reduction

2 No reduction
3 10 %
4-10 20 %

Centrifugal force (Fei)

Centrifugal forces shall be determined in accordance with IRC:6-2017, §212.

Pedestrian/footway load
There are no pedestrian footways on the main bridges or ramps.

53 ENVIRONMENTAL LOADS

Wind (W)

Wind loads shall be determined in accordance with IRC:6-2017, §209, unless stated

otherwise in this document.

Basic wind speed

The basic wind speed for Mumbai, taken from IRC:6-2017, Figure 10, is 44 m/s.

Hourly mean wind speed and wind pressure

The hourly mean wind speed and wind pressure for a basic wind speed of 44 m/s are
given in Table 5-12, for a bridge situated in plain terrain.

Table 5-12 Hourly mean wind speed and wind pressure for a basic wind speed = 44
m/s, for bridge situated in plain terrain

Average height of
surface above

ground/water, H
(m)

Hourly mean wind

Horizontal Wind

speed, V, 1
(m/s)

Pressure, P,2
(N/m?

i (AT
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Up to 10m 374 825
16 39.0 912
20 404 979
30 41.9 1050
50 442 1172
60 448 1202

Notes 1. Values obtained by multiplying corresponding value in
IRC:6-2017, Table 12 by the ratio of basic wind speed of
the bridge site to the basic wind speed corresponding to

Table 5 (33 m/s) (i.e. factor by 44/33 = 1.333).

2. Values obtained by multiplying corresponding value in
IRC:6-2017, Table 12 by the ratio of square of basic wind
speed of the bridge site to the square of the basic wind
speed corresponding to Table 5 (33 m/s) (i.e. factor by
442/332 = 1,778).

Design wind force on bridge deck

The design wind force on the bridge superstructure (deck) shall be determined in
accordance with IRC:6-2017, §209.3.

Drag coefficients for the twin box girder bridges of MTHL shall be determined in
accordance with EN 1991-1-4, §8.3.1, as this code includes specific provision for
considering the drag coefficient for two separate, similar bridge decks, at the same level
and separated by a gap less than 1.0m (not specifically covered by IRC:6-2017).

For Tender Design of the twin box girder bridge decks, drag coefficients, Cp , in
accordance with Table 5-13 shall be used.

Table 5-13 Drag coefficient on bridge superstructure (deck) for Tender Design

Width/Depth Ratio 2 Co
W/D =0.33 24
033<W/Ds5 24<Cp=1.0°
.l:‘.-‘\h-‘a'.‘m ey

7

Pt i

i /
ok, = “/’\‘
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W/D > 5 1.0

Notes 1.W = Overall width of bridge deck. Where the gap between
two adjacent bridge decks is less than 1.0 m, take W =
combined width of bridge decks.

2. D = Overall depth of bridge deck. Where relevant, D shall
include the height of traffic or noise/view/safety barriers.
3. Obtain intermediate values by linear interpolation.

[Note. For detailed design, drag coefficients for steel bridge decks shall be determined by
wind tunnel tests.]

For other bridge decks, drag factors shall be determined in accordance with

Design wind force on bridge piers

The design wind force on the bridge substructure (piers) shall be determined in
accordance with IRC:6-2017, §209.4.

For Tender Design, a drag coefficient of Cp = 2.0 shall be used.

Coexistent wind and traffic load

Bridges shall not be considered to carry any live load (traffic) when the gust wind speed
at deck level exceeds 36 m/s (ref. IRC:6-2017, §209.3.7). Drag coefficients shall be
determined in accordance with EN 1991-1-4, §8.3.1, taking into account the traffic present
on the bridge.

Temperature (T)

Temperature effects shall be determined in accordance with IRC:6-2017, §215, unless
stated otherwise in this document.

Air shade temperatures

Maximum and minimum air shade temperatures for Mumbai are obtained from IRC:6-
2017, Figure 15 and Figure 16, respectively, as follows:

> Maximum air shade temperature : +42.5 °C

> Minimum air shade temperature g +10°C

Y EIUMBAL METT ¥
b
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»  Mean air shade temperature

1

(+42.5 + +10)/2 = +26.3°C

Uniform temperature differences
Uniform temperature differences are calculated in accordance with IRC:6-2017, §215.2,

as follows:
»  Concrete bridges
»  Temperature Rise
Reference temperature = +26.3 - 10 = +16.3 °C

Temperature rise (+) = +425 - +16.3 = (+)26.2°C
»  Temperature Fall

Reference temperature = +26.3 + 10 - +36.3°C
Temperature fall(-) = +10 - +36.3 = (-)26.3°C
»  Steel bridges

y  Temperature rise
Effective bridge temp. = +425 + 16 = +575°C
Temperaturerise (+) = +575 - +26.3 = (+)31.2°C

> Temperature fall
Effective bridge temp. = +10 - 10 = 0°C
Temperaturefall(-) = 0 - +263 = (-)26.3°C

Temperature gradient

Temperature gradients for concrete bridge decks shall be determined in accordance
with Figure 5-13. The temperatures stated in Figure 5-13 are based on those given in
IRC:6-2017, Fig.17(a), but adjusted to suit 80 mm thick bridge deck surfacing, in
accordance with EN 1991-1-5, Table B.3.
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15.2° 9.3°

-
7

-

0.9° _“'

1 6.5° j.
hi=0.3h<0.15m hi=hs=02h<025m
h =0.3h>0.10m h=ha=0.25h<025m

<0.25m
hz=0.3h<0.10m
(b) Reverse temperature
gradient
Figure 5-13 Temperature gradient for concrete bridge decks

(a) Positive temperature gradient

Temperature differences for steel bridges decks, with orthotropic steel deck plates with
surfacing, shall be determined in accordance with Figure 5-14 (taken from EN 1991-1-5,
Figure 6.2a).

AT,
h,
h
R
h1=05m AT1=-6"C
ARy
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h2=02m AT2=14°C
h3=03m AT3= 8C
AT4= 4°C

(b) Reverse temperature
gradient
Figure 5-14 Temperature gradient for steel bridges with orthotropic steel decks (surfaced)

(a) Positive temperature gradient

Coefficient of linear thermal expansion

The coefficients of linear thermal expansion for reinforced concrete, pre-stressed
concrete and steel structures shall be taken as 12 x 10€ /°C

Water currents

Horizontal forces due to water currents shall be determined in accordance with IRC:6-
2017, §210.

A minimum current speed of 3 m/s in any direction shall be considered in design.
Waves
The effects of normal and abnormal wave loading shall be considered in design.

Wave heights shall be obtained from relevant Central Water and Power Research
Station (CWPRS) guidelines and reports.

Abnormal waves shall be defined as having abnormality index,
Al = Hypau/Hs = 2
Wave forces shall be calculated in accordance with:
» 1S 4651 (Part I1l) 1997

»  U.S. Army Coastal Research Centre Technical Report No.4. 'Shore Protection,
Planning & Design'

»  Department of the Army (USA) Coastal Engineering Research Centre 'Shore
Protection Manual'.
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Seismic loads (EQ)

The seismic loads shall be determined in accordance with IRC-6:2014, §219 and IS
1893, unless stated otherwise in this document.

5.3.5.1 General
Two levels of earthquake shall be considered:

> Maximum Considered Earthquake (MCE)
»  Operating Basis Earthquake (OBE)

Seismic zone
The seismic zone for Mumbai obtained from IRC:6-2014, Figure 11, is Zone Il

Seismic zone factor
In accordance with IRC:6-2014, Table 7, for Zone Ill the zone factor, Z = 0.16.

Combinations of component motions

The seismic forces shall be assumed to come from the horizontal and vertical
directions. Separate analyses shall be performed for design seismic forces in three
orthogonal directions (x, y, z). In accordance with IRC:6-2014 notation, these axes are:

X = Horizontal direction of bridge longitudinal axis
y = Vertical direction
Z = Horizontal direction perpendicular to bridge axis

The design seismic force resultants at any cross-section of a bridge component shall be
shall be combined as stated in IRC:6-2014,§219.4,2) as follows:

a) $ri £ 0312 £ 0.3 13
b) +03r £tr2 203
c) £0.311 £ 03z %3
where:
r = Force resultant due to full design seismic force along x direction
r2 = Force resultant due to full design seismic force along z direction
rs = Force resultant due to full design seismic force along vertical (y) direction

'ﬂf{::a.
(ME1A)
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Seismic response spectrum

For Tender Design, the response spectrum for 'Type | (Rock or Hard Soil) N>30' in
Figure 5-15 shall be used.

3:“ T T L] Ll ¥ ¥ T 1

Type | (Rock or Hard Soil) N>30

/Tm 1 {Medivm Sod) o
Typelll {Soft Soil) N<10

&

3
1.5
ig ¥

0.5

0'0 5 i i 1 i 4 : =

Figure 5-15 Seismic response spectrum

Design horizontal seismic coefficient

In accordance with IS 1893 (Part 1), §6.4.2, the design horizontal seismic coefficient,
An, shall be calculated as follows:

»  For Maximum Considered Earthquake (MCE), Ay = &l S“/ R.g
; ; _ &: 1.8
»  For Operating Basis Earthquake (OBE), Ap = */a. R.g

Average response acceleration coefficient
The type of soil considered for Tender Design shall be 'Type | soil with N>30'.

In accordance with IRC:6-2014, §219.5.1, the average response acceleration
coefficient, Sa/g , for this soil type shall be taken as:

For0.0=T =040, Saig 2.50
For0.40 =T =4.00, Sa/g 1.00/T

I

MUMBAI METROFILITAR RRGION
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where, T = Fundamental period of the bridge (in sec.) for horizontal vibrations

Importance factor
In accordance with IRC:6-2014, §219.5.1, Table 8:

Importance factor, | - 15
Damping
In accordance with IRC:6-2014, §219.5.1:
»  Reinforced concrete : 5% critical damping
»  Pre-stressed concrete, steel : 2% critical damping

Response reduction factor

»  MCE - For superstructures (i.e. above pile cap level) response reduction factors in
accordance with IRC:6-2014, Table 9, may be used, provided that ductile detailing
is also used (see §10.3). For segmental construction, R shall be taken as 1.0.

»  OBE — Response reduction factors shall not be applied.

Foundation design

For structural design of the foundations for MCE, the seismic load shall be taken as 1.35
times the forces transmitted to it by the substructure.

For structural design of the foundations for OBE, the seismic load shall be taken as 1.0
times the forces transmitted to it by the substructure.

The foundation is understood to comprise the pile cap and piles.

MUMBAT METHOFOLITAR EEGION

7. DEVELOPMINT AUTHORITY
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54 ACCIDENTAL LOADS

Barge impact (Bl)

The design vessel for barge impact forces shall have the following characteristics (ref.
IRC:6-2017, §220):

»  Vessel type: Barge

»  Class of waterway: VI & VI

»  DWT: 6000 tons

»  Vessel speed: As per IRC:6-2017, §220.4.

The assumed vessel sailing path shall be the centre line of the navigation channel.
The minimum barge impact force to be considered shall be the greater of the following:
»  Impact force calculated in accordance with IRC:6-2017, §220

> Impact force calculated in accordance with 'AASHTO Guide Specifications for
Vessel Collision Design of Highway Bridges' (2009) (probabilistic method).

For details of barge collision analysis and design methodology, and for locations where
barge impact forces shall be considered for design, see §0, below.

Vehicle crash barrier collision loads
Vehicle crash barriers shall be class P-3 High Containment type.

Vehicle crash barriers and bridge structures shall be designed to resist the loads for P-3
High Containment type barriers stated in IRC:6-2017, §206.6.

Road vehicle impact with bridge pier

Road vehicle impact forces on bridge piers shall be considered in accordance with
IRC:6-2017, §222.
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55 FATIGUE LOAD
Fatigue loading shall be in accordance with IRC:6-2017, § 204.6.

A fatigue truck with total weight 40 tonnes shall be used to obtain fatigue load effects.
The axle loads and axle spacing are show in Figure 5-16. The transverse wheel spacing
and tyre arrangement are shown in Figure 5-17.

|

O Q) (O
ki—:) a.5m L‘=,'=):.a1|m

.
12t 14t 14

=

Figure 5-16 Fatigue truck — Axle loads and axle spacing

Direction of Motion
710 mm
| 'I T 10m ;
] ]
11 ] i [
10 310 310 310
mm mm  2399mm ™M ™M
* "

|
max tyre pressure 5.273kg/cm’!

Figure 5-17 Fatigue truck — Transverse wheel spacing and tyre arrangement

Impact factors equal to 50% of the impact factors determined in accordance with
§Error! Reference source not found., above, shall be applied.

The fatigue truck shall be positioned to have the worst effect of the detail or element of
the bridge under consideration.

The minimum clearance between the outer edge of the wheel of the fatigue vehicle and
the roadway face of the kerb shall be 150 mm.
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Bridges shall be designed for the stresses induced by 10 x 105 cycles.

56 ACCESS/MAINTENANCE FACILITY LIVE LOADS

Inspection gantries
Imposed live loading on inspection gantries to the steel bridges shall be:

»  UDL 5 kN/m?

»  Point load 75 kN, placed anywhere on the gantry

Access walkways in box girders
Imposed live loading shall be:
»  UDL

2 kKN/m? (global analysis)

»  Concentrated load 3 kN, on an area 0.2 m x 0.2 m (local analysis)

Access walkways at piers tops
Imposed live loading shall be:

» UDL 5 kN/m?

»  Concentrated Load

75 kN
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6 LOAD COMBINATIONS

6.1 CONCRETE STRUCTURES

The load combinations for concrete structures used for Tender Design are in
accordance with IRC:6-2017, Annex B, Tables B.1 to B.4.

Serviceability limit states (SLS)
Load combinations for SLS are presented in Error! Reference source not found..

Rare (R) Load Combinations shall be used for checking stress limits, in accordance
with IRC:6-2017, Annex B, §7.1.

Frequent (F) Load Combinations shall be used for checking the deflections, vibrations
and crack widths in pre-stressed concrete structures in accordance with IRC:6-2017,
Annex B, §7.2. Frequent load combinations shall also be used for checking crack widths
for pre-stressed members with bonded tendons, in accordance with IRC:112-2011,
Table 12.1.

Quasi-Permanent (QP) Load Combinations shall be used for checking crack widths in
reinforced concrete structures, settlement, creep effects and the estimation of
permanent stress in structures, in accordance with IRC:6-2017, Annex B, §7.3 of.
IRC:112-2011, Table 12.1 also specifies that quasi-permanent combinations shall be
used for checking crack widths in reinforced members and pre-stressed members with
un-bonded tendons.
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Notes to Table 6-1

1) Two characteristic values of prestressing shall be used as per IRC:112-
2011, §7.9.5, (6), i.e. superior/ inferior value. If the tensioning force applied to any
tendon is determined by direct measurement of the jack gauge reading and
checked by measurement of the elongation of the tendon yinf= ysup = 1.0 following
EN 1992-1-1 section 5.10.9

2) Live load shall be combined as described in per §5.2 of this document.
3) Adding to / Relieving the effect of variable loading.

4) Adding to / Opposing the permanent load.

5) Leading actions marked in grey.

6) Temperature load shall be as per §5.3.2 of this document.

7) Variable loads produce favourable (relieving) effects shall be ignored.

8) Bearing friction/Portal frame restraint resulting from sliding bearings.
Bearing friction from elastomeric bearings shall be considered in conjunction with
thermal gradient load.

9) Different wind speeds shall be considered with and without coexistent
traffic loading, see §5.3.1

10)  If the congestion factor is taken into consideration the horizontal forces
from live load (braking, traction & centrifugal forces) and temperature shall be
omitted. Impact factor shall still be included.

11)  For Special Vehicle (SV) live load, partial load factor for SLS = 1.0
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Ultimate limit states (ULS)

Load combinations for ULS are presented in Table 6-2, Table 6-3Error! Reference
source not found. and Table 6-4.

Equilibrium (ULS-EQU) Ultimate Limit State shall be verified in order to avoid
overturning, sliding, and uplift. It shall be ensured that the destabilizing loads are always
less than the stabilizing or restoring actions. Relevant combinations are indicated by 'B'
(Basic), 'A' (Accidental) or 'S' (Seismic).

Structural Strength (ULS-STR) Ultimate Limit State shall be verified in order to avoid
internal failure or excessive deformation. Relevant combinations are indicated by 'B'
(Basic), 'A' (Accidental) or 'S' (Seismic).
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Notes to Table 6-2

1)  See §7.9.5of IRC:112-2011

2) Dead load, SIDL and (appropriate) live load shall not be enhanced
(factored) by corresponding partial safety factors for calculation of time period
and seismic force.

3) Seismic effects shall be combined as per §5.3.5 of this document.

4) Adding to / Relieving the effect of variable loading.

5) Leading actions marked in grey.

B) Any variable loads producing favourable (relieving) effects shall be
| ignored.

8) Vehicular live load shall be combined as per §5.2 of this document.

9) Only one of the accidental load shall be considered at a time.

10)  Overturning/restoring

11)  Temperature load shall be combined as per §5.3.2 of this document.

12)  Bearing friction resulting from sliding bearings. Bearing friction from
elastomeric bearings shall be considered in conjunction with thermal gradient
load.

13) Different wind speeds shall be considered with and without coexistent
traffic loading, see §5.3.1.

14)  If the congestion factor is taken into consideration the horizontal forces
from live load (braking, traction & centrifugal forces) and temperature shall be
omitted. Impact factor shall still be included.

15) For Special Vehicle (SV) live load, partial load factor for ULS = 1.0
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6.2 BEARING CAPACITY OF PILES

The load combinations for determining the bearing capacity of piles used for Tender
Design are in accordance with IRC:78-2014, §706.1 and are presented in Table 6-5.

Table 6-5 Load Combinations for bearing capacity of piles

T ¢ i : B1 B2 §12 A1

Combination SLS Pile Verification W) (EQ) (Bl)
1. Permanent Actions
1.1 Self weight DL 1.00 1.00 1.00 1.00
1.2 SIDL excluding surfacing 1.00 1.00 1.00 1.00
1.3 Surfacing 1.00 1.00 1.00 1.00
1.4 Backfill weight, (soil over pile cap, if any) 1.00 1.00 1.00 1.00
P oty s oty | 1% | 10 | 10 | 100
1.6 Creep & shrinkage effect 1.00 1.00 1.00 1.00
1.7 Settlement* effects 1.00 1.00 1.00 1.00
1.8 Hydrostatic force (weight of water, if 1.00 1.00 1.00 1.00
relevant)
2. Variable Actions

” clons braking, racte & contfugalforoes] | "% | 100 | 100 | 100
2.2 Bearing Friction Force 1.00 1.00 1.00 1.00

4 Wind Ackion No Traffic (WLunloaded) - - - -

With Traffic (WLLoaded) - 1.00 - -

5. Hydraulic Actions
5.1 Water current action 1.00 1.00 1.00 1.00
6. Seismic Actions
6.1 Hydrodynamic action - - 1.00 -
6.2 Seismic action effect - - 1.00 -
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7. Accidental Actions

7.1 Barge Impact (Bl) - . - 1.00

For Notes see Table 6-1.

6.3 STEEL STRUCTURES

The load combinations for allowable stresses for steel structures for use in Tender
Design shall in accordance IRC:-2017, Table 1, (reproduced below as Error!
Reference source not found.).




5

58



Mumbai Trans Harbour Link Project (Parkage-1)
IFB No: MMRDA/ENG1/000752

&p - 141

Design Basis Report

<
(&5

SYEWeN Service Condition Construction
o Condition
('X-i 5055085 | o || | @ talolalolele
=| = ossueg | S | 2| E(213|2|8|8|8|8|8
ol B (*4) ainssaig sAeps =l (U == i
- | L
e, sl i
®| f (#+3) spusiag : _ =
L (=d)
= |t S8y 3 uonomg - | =
(s3)
3 u_' SjJaja MPM’S — = o g e — —
(rd)
< | u”| say3 vonewuojeq el o =
2| .2 (vg4) ainjesadwa) i s Moz o P [
2 (=4}
i:_’ w” ainssald yueg LI T = | v | - - |~ | |
o o (* o) Aoueofng e L | o s sz [ Noms [
{4) e ] o~
= u’| aocs04 ebnpnuad -lale |- o =
w| () uepoud Bupesg
'§ - - L ol - — - - - -
e (+) Bupiesg © © o
'“'1-. y e — [ =2 I =] —
° 8 (4) aapoeuy o o
e rlr|la|~|a|*= S|~
. g (=d4) weund seyep
| W - ~-— . - L = -— r— - — -
{>A) pran
| > UOISHIOD adiyap -
{=3) seypog '
| nt Bujieol4 1oedw)| .' g
w| o | (70l pedw apwea cms frmooe b e Fanss I
al O (*9) peoT mous . . . .
w0 o
| C (0) pro7 3ary —|l-|a|~|a|- S |-
(o}
‘|
1 < [#1] < m = —- =
- ] =|=|E(=|2|>|5|5|5(=

.

Hily ut

;3933




o
w2
g
()




3961

@ - I H I Mumbai Trans Harbour Link Project (Package’.-ii IR 4

IFB No: MMRDA/ENG1/000752

Design Basis Report

7 CONCRETE STRUCTURES

71 DESIGN CODES

Concrete structures shall conform with IRC:112-2011, unless stated otherwise in this
document.

7.2 MATERIALS
All materials shall conform to IRC:112-2011, IRC:84-1983 and MoRT&H.

Concrete

High performance concrete (HPC) shall be used for all structural concrete members.
Minimum concrete grades shall be as stated in Table 7-1.

Table 7-1 Minimum concrete grades

High Characteristic . o
Standard _
Element Concrete Performance Strength, o ! :
Concrete (HPC) | (MPa) : q-//
Blinding M15 - 15
Bored Piles, Pile i M45 45
Caps
Piers, Piers heads | - M55 55
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Superstructure B M55 55

Parapets - M45 45

Note 1. 28 day cube strength in accordance with IRC:112-
2011.

Concrete strength and deformation characteristics of concrete (including HPC) shall be
in accordance with IRC:112-2011, Table 6.5.

The maximum aggregate size in all concrete shall be 20 mm.

Reinforcing steel

Carbon steel reinforcement

Carbon steel reinforcement shall be High Yield Strength Deformed Steel (HYSD) of
Grade Fe 500D in accordance with IS 1786-2000 and IRC:112-2011, Table 18.1.
Reinforcing steel shall not be re-rolled steel.

Type A and Type B couplers may be used for bars larger than 16 mm diameter.

Reinforcement to foundations, pile caps and piers (including couplers, if used) shall
have a fusion-bonded epoxy coating confirming with IS 13620-1993.

The following bar sizes shall be used (dia./mm): 10, 12, 16, 20, 25, 32 & 36. The
maximum length of single bar considered in design shall be 12 m.

Wire mesh reinforcement shall be galvanized or equivalent.

Pre-stressing steel

Pre-stressing strand

Pre-stressing strand shall be seven-wire low relaxation strand confirming with IRC:112-
2011 and IS 14268-1995. The following material properties are assumed for design:

»  Nominal diameter = 15.2 mm
»  Nominal steel area = 140 mm?
»  Tensile strength, fo« = 1860 MPa

> Minimum breaking load, Py = 260.4 kN
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»  Initial pre-stressing 0.75 x fpk (unless noted)

195,000 MPa

]

»  Elastic modulus

Pre-stressing strand for internal tendons shall be epoxy coated (flow-fill type). Pre-
stressing strands for external tendons shall be greased and sheathed.

Pre-stressing bars

Pre-stressing bars shall confirm with prEN 10138-4: 2000, IRC:112-2011 and IS 2090.
The following material properties are assumed for design, based on two or more
stressing cycles:

»  Bar diameters to be used: 40 mm, 50 mm and 75 mm
»  Tensile strength, fpx = 980 MPa

> Minimum 0.1% proof stress, foo1k = 784

»  Minimum elongation - 10%

> Initial pre-stressing - 0.90 x fpo.1k (unless noted)
»  Elastic modulus = 170,000 MPa

7.3 DURABILITY
Minimum concrete grades shall be in accordance with Table 7-1, above.

Exposure conditions, minimum concrete covers to reinforcement and maximum crack
widths for concrete structures shall be in accordance with Table 7-2.

Table 7-2 Minimum concrete covers and maximum crack widths

Element Level Exposure | Minimu | Maximu | Nominal | ., ©
Category m m Crack | Concrete %"
(IRC) Concret | Width | Coverfor | b 3
e Cover Crack
for Width
Durabilit Calculatio
Y n
(mm) (mm) (mm)

OLITAN £RGION
[




5565



39bh7

Mumbai Trans Harbour Link Project (Package-1)
&p-IHI

IFB No: MMRDA/ENG1/000752

395597

Design Basis Report

Below level -0.5 m —_ 0.3
CD
75
From level -0.5 to Exdiaiia
Piles +10.5m CD
From level +10.5 m Ve
CD to under-side of i 50
. Severe
pile bent cross head
; 30
Pil - E 7
ile caps xtreme 5 0.20
Pile bent | From level +10.5 m Very 50
cross head CD upwards Severe
Pier Below IE\ée[I}HU.S m ExiiEa 75
colamng From level +10.5 m Very 50
CD upwards Severe
Bridge - Severe 45 0.3
decks

Notes. 1. For pre-siressing tendons and bars, the minimum clear cover
measure form the outside of the sheathing shall be 75 mm.
2. Wire mesh reinforcement shall be installed at all locations where

the actual cover is more than 50 mm.

7.4 PRECAST SEGMENTAL CONSTRUCTION

IRC:SP-65-2005 shall be taken into account in the design of precast segmental bridge

structures.

7.5  PARTIAL FACTORS FOR MATERIALS (ULS)

Partial factors for materials for ULS shall be as stated in Table 7-3, as per IRC:112-
2017

Table 7-3 Partial factors for materials for ULS

Partial Factor for Material ULS Load Combination

Accident

Basic Seismic il
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Un-tensioned steel reinforcement 115 115 10
(Ys)

Pre-stressing steel (yps) 118 1.15 1.0

Concrete (yc) 1.5 1.5 1.2

7.6 LIMITING STRESSES (SLS)
The following limiting stresses shall apply for the SLS Rare Load Combination:

»  Maximum compressive stress (concrete) - 0.48 fek

> Maximum tensile stress (reinforcement)

O.B'fyk

Tl SEISMIC DESIGN

For seismic design requirements see §10.

MUMBA L METE OPOLITAN EEGION
A7 DEVELOPMINT AUTHORITY
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8 STEEL STRUCTURES

8.1 DESIGN CODES

The design of steel box girders shall be in accordance with Japan Road Association
‘Specifications for Highway Bridges - Part || - Steel Bridges' (March 2002), unless stated
otherwise in this document.

8.2 MATERIALS

All steel material shall conform to Japan Road Association document 'Specifications for
Highway Bridges — Part | - Common — Chapter 3 - Materials' (March 2002). All
structural steel shall confirm to JIS G 3106 —'Rolled steel for welded structure'. Material
grades for elements of steel box girders shall be in accordance with Table 8-1.

Table 8-1 Steel grades for major box girder elements

Element Steel Grade
Deck plate
Bottom flange ;
Longitudinal Webs SM490 1’ SM570
Longitudinal
stiffeners
Fiarivaice Honzgntal f.?tiffeners SMA00

Vertical stiffeners

Filler plates in bolted connections SS400

Note. 1. Minimum absorp_tidn energy 27J in Charpy imp_act
energy test.

Riveting shall not be permitted.

8.3 FATIGUE s

The fatigue design of steel box girders will comply with Japan Road Assocnatldg;;, :
'Guidelines for Fatigue Design of Steel Highway Bridges' (2002). % W

Fatigue loading shall be in accordance with §5.5, above. ""'"-'r;:;,u;mmﬁ._;x
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DuraBILITY

In accordance with the Employer's Requirements, Table 3.8 (ERG-82) and Table 3.9
(ERG-83), protective anti-corrosion coatings to steel box girders shall be as stated in
Table 8-2 and Table 8-3

Table 8-2 Anti-corrosion coating (external)

Standard
Painting System Paint Name Thickness
(pm)
Pre- First base plate conditioning | Primitive plate blasting -
treatment Primer Inorganic zinc primer (15)
Secondary base plate Assembled member
conditioning blasting '
Ulder coating 1 Inorganic zinc paint 75
Mist coating Under coat epoxy resin i
paint
Factory Under n ,
paint Under coating 2 ot e bt 120
paint
Intermediate coat Intermedlate: fluororesin 30
paint
Tow coal Top coat ﬂuororesm o8
paint
Table 8-3 Anti-corrosion coating (internal)
Standard
Painting System Paint Name Thickness
(um)
Pre- First base plate conditioning Primitive plate blasting -
treatment Primer Inorganic zinc primer (15)
Secondary base plate Assembled member
conditioning blasting '
Factory ; Modified epoxy resin
paint Under coating paint 120
Top coat Modified epoxy resin 120

MUMBAT METR

- DEVELOFM
i

OPOLITAN REGIOY
FAUTHOEITY




v 5574




3575

5351001
Mumbai Trans Harbour Link Project (Package-1)
&p-1HI

IFE No: MMRDA/ENG1/000752

Design Basis Report

Galvanising of secondary steel structures and other components, where required, shall
be in accordance with IS 2629 : 1985 and IS 4759 : 1996.

Steel box girder bridge decks shall be provided with an internal de-humidification
system.

8.7 SEISMIC DESIGN
For seismic design requirements see §10.

8.8 DEFLECTION LIMITATIONS

For main girders, floor beams and stringers under live loads the deflection calculated
using the total cross-sectional area of the member shall not exceed L/500, where L =
span length in metres.

Deflection shall be calculated for SLS Frequent load combinations (see Table 6-1,
above).

Class 70R and Class A live loads shall include impact and congestion factors.

Special Vehicle (SV) live loading shall not include impact and congestion factors.

MUMBAL METIYPOLITAR REGION
Y DEVELOPMENRT AUTHORITY
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9 GEOTECHNICS AND FOUNDATIONS

9.1 GROUND CONDITIONS

The ground conditions and derived soil parameters used for the Tender Design are
described in COWI report 'Mumbai Trans Harbour Link — Package 1. Geotechnical
Interpretative Report' (ref. AO88600-2-05) and are summarised as follows.

The western part of the alignment of MTHL Package 1 is situated partially on land, at
about level +5 m CD (chart datum), and partially in a flat tidal area. Towards the east, the
alignment progresses seawards into the Thane Creek through shallow mangroves and
into slightly deeper sea, reaching a maximum depth at around level -6 m CD.

Surficial Deposits

The surficial deposits consist of very soft marine clay which grades downwards into very
stiff to hard marine clay. The clay superposes medium dense to very dense, marine, silty
sand with occasional shell fragments. Locally marine sand is not present. The thickness
of the superficial deposits varies along the main part of the alignment from less than 5 m
CD to 21 m CD.

Unit |

There is a thin layer (up to 3.4 m depth) of filled soil above subsoil in land boreholes drilled
at Sewri side (from BH-1 to BH-33), up to an elevation varying between -0.18 m CD (BH-
3) and -2.25 m CD (BH-19). This stratum consists of clay mixed with yellow silt & sand in
varying percentage.

Unit [l

A very soft to stiff clay layer appears at the seabed in tidal and marine parts, and is
encountered below the filled soil at the land part with a maximum thickness recorded of
around 18.2 m and an average thickness of 8.5 m along the stretch. The bottom of this
unit is at an elevation varying between +1.04 m CD (BH-63) to -23.15 m CD (BH-129).
This stratum consists of clay mixed with silt and a very low percentage of sand.

Unit |11

Below the soft Clay layer, medium dense to dense silty Sand is locally encountered at
some boreholes (i.e. from BH-42 to BH-48, from BH-101 to BH-117, etc.). This stratum
has a maximum thickness of 10.2 m and 3 m in average where it is present. The bottom
of this is at an elevation varying between -0.9 m CD (BH-62) to -23.3 m CD (BH-145).

MUBABAL METRDPOLITAN REGION
¢/ DEVELOFMINT AUTHORITY
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Basalt rock substrata underlie the marine deposits. On top of the substrata, a layer of very
dense, residual soil covers the basalt. Locally, residual soil is missing and weak, highly
weathered basalt underlies very dense sand. The upper part of the basalt is in general
weak to moderately strong, grading down into strong, slightly weathered, basalt.
Occasionally the basalt is very closely fractured with hydrothermal alteration in its upper
parts. Locally the basalt is widely to moderately jointed and fractured.

Unit IV

Completely weathered Rock underlies Unit Il or Unit Ill. The bottom of this stratum is at
an elevation varying between -2.9 m CD (BH-62) to -29.72 m CD (BH-122). This stratum
has a maximum thickness of 19.5 m and 5.4 m in average. Only small pieces of this
stratum could be recovered during drilling. The representative uniaxial compression
strength for rock unit IV is normally below 1 MPa, with a high spread in the performed
sample tests.

Unit V

Below the completely weathered Rock, highly weathered Rock is encountered. This
stratum consists of Igneous rocks which are formed through cooling and solidification of
magma/lava, and the reported core recovery values are 0 to 50 percent. The bottom of
the highly weathered rock is located at an elevation varying between -9.2 m CD (BH-66)
to -43.77 m CD (BH-90). This stratum has a maximum thickness of 16 m and 5.3 m in
average. The representative uniaxial compression strength for rock unit V is between 1.5-
3.5 MPa, with a high spread in the performed sample tests.

Unit VI

The boreholes have been terminated in moderately to slightly weathered Basalt. Reported
core recovery values are 50 to 100 percent, and fair to good state of fractures are
reported. The representative uniaxial compression strength for rock unit VI is between
30-35 MPa.

An overview of subsoil profiles and soil/rock properties on the MTHL alignment is
presented in Appendix B.
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9.2 PILED FOUNDATIONS

General

Piled foundations shall be concrete piles designed in accordance with IRC:78-2014,
unless stated otherwise in this document.

The following shall not be permitted:

»  Mono-pile (single pile) foundations to individual piers
»  Raking/sloping/diagonal piles
»  Friction piles

Combined footings at individual piers are permitted, provided that the aesthetic guidelines
and all other ERs are met.

Load bearing capacity

The load bearing capacity of a pile shall be determined using the procedures in IRC:78-
2014, Appendix-5.

Pile capacity may be computed considering contributions from bearing friction and friction
and end bearing in rock, as per IRC:78.

Friction from overburden soil shall not be considered.

The ultimate shear strength along the socket length shall be restricted to 1.5 MPa.

When piles are terminated in Hard Rock (defined as rock with RQD >60%) the allowable
end bearing shall be restricted to 5 MPa as prescribed in IRC:78, whereas if they are
terminated in weathered rock (RQD < 60%) the allowable end bearing shall be restricted
to 3 MPa.







2983
e 10v;5

Mumbai Trans Harbour Link Project (Package-1)
&p - IHI

IFB No: MMRDA/ENG1/000752

Design Basis Report

Accidental loading — barge impact

The analysis and design methodology for barge collision shall follow 'AASHTO Guide
Specifications for Vessel Collision Design of Highway Bridges' (2009).

The bridge operational classification shall be Critical/Essential.

Piers and foundations adjacent to navigation channels
The requirements of this section apply to piers and foundations adjacent to:

»  Tata Thermal Power Station, Intake and Discharge Channel
»  Tata Thermal Power Station, Coal Benjth Channel
y»  Thane Creek

The piers and foundations shall either:

»  be designed to resist barge impact forces defined in §0, or

»  be provided with a Vessel Impact Protection System that is structurally independent
of the pier/foundation and designed to resist the barge impact force defined in §0. In
addition, a sacrificial fender system with rub-strips shall be provide along either side of
the navigation channel.

Other marine piers and foundations
Piers and foundations not adjacent to navigation channels shall be designed to resist
the barge impact forces defined in §0.

All those piles to marine piers which are exposed with sufficient freeboard to allow
accidental impact from a barge and located in sufficiently deep waters for laden barges
as per IRC:6-2017, shall be designed and detailed for protection against all probable
structural damages.

Scour
The effects of scour on bridge structures shall be taken into consideration in design.

For Tender Design, any beneficial effects of the upper Iayer of very soft marine clay
(which is susceptible to scour) shall not be considered. \
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Pile casings

Piles for the marine and land viaducts, bridges and interchanges shall be provided with a
permanent full-length non-structural steel casing, in accordance with Table 9-1. The
casing shall be terminated at the bottom of the pile cap.

Table 9-1 Thickness of steel casing for piles to marine viaducts and bridges

Pile Diameter Casing Thickness
(mm)
Up to and including 1.5 m 8
Greater than 1.5 m and up to and including 12
20m
Greater than 2.0 m 16 |

93 SHALLOW FOUNDATIONS

Shallow foundations designed in accordance with IRC:78-2014, §707.

9.4 SEISMIC DESIGN

For seismic design requirements see §10.
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10 SEISMIC DESIGN

10.1 GENERAL

The seismic design shall be in accordance with IRC:6-2014 and IS 1893, unless stated
otherwise in this document.

Effective live loads of 20% of design live loads shall be considered while evaluating
seismic characteristics and load combinations as per IRC.

Seismic loading shall be determined in accordance with §0, above.
Limit state design shall be used for both OBE and MCE.

Seismic clamps to resist up-lift due to vertical actions shall be installed on or close to the
bearings, if necessary.

Anti-dislodgment devices shall be installed on the pier to prevent the superstructure from
falling down. The anti-dislodgment devices may be allowed to be damaged, provided that
they are repairable.

10.2  OPERATING BAsIs EARTHQUAKE (OBE)

For superstructures using segmental construction where reliance is put on pre-stressing
tendon alone at the joints between segments, the maximum stress in the tendon steel
shall be in the linear elastic range at all times.

10.3  Maximum ConsIDERED EARTHQUAKE (MCE)

All the main structural components shall remain safe and be repairable, but the secondary
components of the bridge including, e.g., safety rails and expansion joints, may be
allowed to be damaged but should be replaceable.

When response reduction factors are applied (see 0) ductile reinforcement detailing shall
be applied, as described in IRC:6-2014, §219.9.

For superstructures using segmental construction where reliance is put on pre-stressing
tendon alone at the joints between segments, the maximum stress in the tendon steel
shall be in the linear elastic range at all times.
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11 ANCILLARY WORKS
11.1 BEARINGS

General

The bearings shall be capable of transferring loads between the superstructure and the
substructure while simultaneously accommodating the articulation of the bridge.

Bearing loads shall be determined from ULS load combinations. Bearing movement shall
be determined from SLS Rare load combinations.

The bearings shall be designed to allow their removal and replacement placement with
minimal disruption to normal traffic. The bridges shall be designed to permit 20 mm
vertical jacking of any bearing without closure of the bridge to road traffic.

The bridges shall be provided with jacking points to allow jacking the structure for bearing
replacement.

Elastomeric bearings
Elastomeric bearings to concrete bridges shall conform with IRC:83 (Part 11)-2015.

Pot bearings

Pot bearings to concrete bridges shall conform with IRC:83 (Part |11)-2002, supplemented
by AASHTO specifications. Pot bearings to steel bridges shall confirm with Japan Road
Association 'Specifications for Highway Bridges' (March 2002).

Spherical bearings
Spherical bearings shall conform with IRC:83 (Part 1V)-2014

11.2  EXPANSION JOINTS

Deck expansion joints shall be provided to bridge decks across the movement gaps
between adjacent structures. -
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Longitudinal spacing of expansion joints shall not be less than 200 m for the main bridges
of the MTHL.

Expansion joints shall be of the modular type and shall be waterproof.

The design, manufacture testing and installation of expansion joints shall confirm to
IRC:SP-69-2011, supplemented by AASHTO specifications.

The expansion joints shall be capable of sustaining traffic loading, including traction,
braking and skidding loads, and structural movements (vertical, longitudinal and
transverse) due to traffic loads, thermal effects, wind, creep, shrinkage and settlement.

Expansion joints shall not close completely under SLS load combinations.

Expansion joints shall be able to support vertical traffic loading under ULS load
combinations.

The tops of concrete piers located beneath expansion joints shall be provided with an
epoxy waterproofing membrane.

11.3 SUuRFACING

Bridge deck surfacing shall be in accordance with Table 11-1. A polymer waterproofing
membrane shall be provided beneath the surfacing (3mm thick including tack coat).

Table 11-1 Bridge deck surfacing

Bridge
Deck Layer Material Thickness
Type

Base course | Stone mastic asphalt 40 mm
Concrete

i Dense graded asphalt 40 mm

course

Base course | Stone mastic asphalt 40 mm
Steel  [gurf

Sriage Stone mastic asphalt - |40 mm

. course o A
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11.4  VEHICLE CRASH BARRIERS

Concrete vehicle crash barriers shall be provided to both sides of the carriageways, as
shown in Figure 11-1.

925 500
525 525

DOC

N}

\
{ oo 0 L— GO0

\ L J

Edge Median

Figure 11-1 Locations of vehicle crash barriers for steel bridge deck (ref. MMRDA tender
drawing B-054 rev.01). Arrangement for concrete bridge deck deck similar.

The crash barriers shall be of the P-3:High Containment type in accordance with IRC:6-
2017, §206.6. The crash barriers shall confirm to IRC:5 1998, §115 and the Employer's
Requirements.

Typical crash barrier dimensions are given in Figure 11-2.

#
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1550

3 NOs.
100 MM. DIA CONDUITS

Figure 11-2 Typical dimensions of vehicle crash barrier (ref. MMRDA tender drawing
B-054 rev.01).

Controlled median openings with removable steel barriers shall be provided at intervals
of approximately 2 km along the main bridges of the MTHL and opposite the secondary
rescue stations.

11.5 NOISE BARRIERS, VIEW BARRIERS & SAFETY FENCES

Noise barriers, view barriers and safety fences, confirming to §2.9.1, §2.9.2 & §2.9.3,
respectively, of the requirements of the Employer's Requirements, shall be provided in
the following locations:

Table 11-2 Locations of noise barriers, view barriers and safety fences

Location Side of HElght above
Bridde Type Finished
From i) ehdge Road Level
Ch. Noise
0+500 Ch. 4+000 | North only Barrier am
Ch. Ch. View
4+000 | 10+000 | Northonly | oo rier 3 Miin
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Ch. Noise

0+500 Ch. 5+500 | South only Bariof 3m
Ch. Safety

5+5000 Ch. 6+078 | South only Fence 3m
Ch. Safety

8+720 Ch. 9+080 | South only Fiitics 3m

Typical details of noise barriers, view barriers and safety fences are given in Figure

(a) Noise Barrier/View Barrier

11-3.

1550

(b) Safety fence

Figure 11-3 Typical dimensions of noise barriers, view barriers and safety fences (ref
MMRDA tender drawing B-054 rev.01).

11.6 SECONDARY RESCUE STATIONS

Secondary rescue stations shall be provided on the south side of the MTHL at approx.
Ch. 7+000 km and on the north side at approx. Ch. 14+000 km:
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The secondary rescue stations shall each comprise one span length (minimum 50 m) and
shall be 7.0 m wide. Loading and deck surfacing shall be as for the main bridge structures.

11.7 SUBSTATION PLATFORMS

Substation platforms shall be provided next to the MTHL on each side, at approx. 3 km
spacing. Each platform shall have its own separate piled foundation, shallbe 5m x5 m
on plan and shall be able to support an imposed load of 5.0 tonnes. The finished soffit
level of each platform shall be above the soffit level of the adjacent bridge deck box girder.

11.8 ACCESS FACILITIES

Gantries

An inspection gantry shall be provided under each steel box girder bridge. (Note. Each
steel box girder bridge may comprise more than one expansion section.)

Live loading on inspection gantries shall be in accordance with §0, above.

Box girders

Box girders shall be provided with an interior access walkway 1.0 m wide. Live loading
on access walkways shall be in accordance with §0, above.

Access to the inside of the box girders of the main carriageways and shall be provided at
maximum 1.0 km intervals.

Piers

Pier tops with bearings shall be provided with Access footways 1.0 m wide. Ladders shall
be provided from the pile cap to the walkway. Live loading on access walkways shall be
in accordance with §0, above.

11.9 DRAINAGE
Bridge deck drainage design shall confirm with IRC:SP-42-1994.

a52 5
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Appendix Design Standards

IRC standards and guidelines

IRC:5-1998 Standard Specifications and Code of Practice for Road
Bridges, Section: |, General Features of Design

IRC:6-2014 Standard Specifications and Code of Practice for Road
Bridges, Section: I, Loads and Stresses

IRC:6-2017 Standard Specifications and Code of Practice for Road

Bridges, Section: Il, Loads and Load Combinations

IRC:18-2000 Design Criteria for Prestressed Concrete Road Bridges
(Post-Tensioned Concrete)

IRC:21-2000 Standard Specifications and Code of Practice for Road
Bridges, Section: Ill, Cement Concrete

IRC:78-2014 Standard Specifications and Code of Practice for Road
Bridges, Section: VII, Foundations and Substructure

IRC:83 (Part Il)- Standard Specifications and Code of Practice for Road

2015 Bridges, Section X, Bearings, Part |l: Elastomeric
Bearings.

IRC:83 (Part lll)- Standard Specifications and Code of Practice for Road

2002 Bridges, Section X, Bearings, Part Ill: POT, POT-CUM-

PTFE, PIN and Metallic Guide Bearings.

IRC:83 (Part Standard Specifications and Code of Practice for Road
IV)-2014 Bridges, Section IX, Bearings, Part |V: Spherical and
Cylindrical Bearings.

IRC: 84-1983 Code of Practice for Curing of Cement Concrete

Pavements
IRC:112-2011  Code of Practice for Concrete Road Bridges™ -,
IRC:SP-42- Guidelines on Road Drainage ERRS

1994
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IRC:SP-65-
2005

IRC:SP-67-
2005

IRC:SP-69-
2011

Guidelines for Design and Construction of Segmental
Bridges

Guidelines of use of External Unbonded Prestressing
Tendons in Bridge Structures

Guidelines and Specifications for Expansion Joints.

IS standards

IS 1786 : 2008

IS 1893 (Part 1)
: 2002

1S 1893 (Part 2)
. 2002

IS 2090 : 1983

IS 2629: 1985

IS 2911 (Part 1/
Section 2) : 2010

IS 2911 (Part 4)
1 2013

IS 4651 (Part Ill)
1997

IS 4759 : 1996

IS 6403 : 1983

High Strength Deformed Steel Bars and Wires for
Concrete Reinforcement - Specification

Criteria for Earthquake Resistant Design of Structures.
Part 1. General Provisions and Buildings.

Criteria for Earthquake Resistant Design of Structures.
Part 3: Bridges and Retaining Walls

Specification for High Tensile Steel Bars used in
Prestressed Concrete (Reaffirmed 2000)

Recommended practice for hot-dip galvanising of iron and
steel (Reaffirmed 1994) + Amendment No.1 (December
1988)

Design and construction of pile foundations — Code of
practice. Part 1. Concrete Piles. Section 2; Bored cast in-
situ concrete piles

Code of practice for design and construction of pile
foundations. Part 4: Load test on piles

Code of Practice for Planning and Design of Ports and
Harbours, Part Ill: Loading.

Hot-dip zinc coatings on structural steel and other allied
products — Specification (Third revision) (Incorporating
Amendment No. 1) (Edition 4.1) (Reaffirmed 2006)

Code of practice for determination of bearing capacity of
shallow foundations (Reaffirmed 2002).. ..

By
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IS 12070 : 1987 Code of practice for design and construction of shallow
foundations on rocks (Reaffirmed 2010)

IS 13620 : 1993 Fusion bonded epoxy coated reinforcing bars -
Specification

IS 14268 : 1995 Uncoated stress relieved low relaxation seven-ply strand
for prestressed concrete — Specification (Reaffirmed
2003)

IS 14593 : 1998 Design and construction of bored cast-in-situ piles
founded rocks — Guidelines (Reaffirmed 2003)

MoRT&H specifications

MoRT&H Ministry of Road Transport and Highways 'Specifications
for Road and Bridge Works'

Japan Road Association & other Japanese documents
Specifications for Highway Bridges - Part | — Common (March 2002)
Specifications for Highway Bridges - Part Il - Steel Bridges (March 2002)
Guidelines for Fatigue Design of Steel Highway Bridges (2002)

Painting Manual for Steel Highway Bridges (1990)
Guidelines for Corrosion Protection of Steel Highway Bridges (2014)

JIS A1416: Acoustics - Method For Laboratory Measurement Of
2000 Airborne Sound Insulation Of Building Elements (Japanese
Standards Association)

Design Manual for Expressways. Quality and tests of noise barrier panel.
Nexco-East.

European standards

EN  1991-1-4: Euroccode 1: Actions on structurag N Paﬂ14 General
2005 actions — Wind actions ,'r&" P N
7 4§ 0
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EN 1991-1-5: Euroccode 1: Actions on structures — Part 1-5: General
2003 actions — Thermal actions

prEN 10138-4 Prestressing Steels — Part 4: Bars

UK Highways Agency documents

BD 58/94 The design of concrete highway bridges and structures
with external and unbonded prestressing (Standard)

BA 58/94 The design of concrete highway bridges and structures
with external and unbonded prestressing (Advice Note to
BD 58/94)

US documents

U.S. Army Coastal Research Centre Technical Report No.4. 'Shore
Protection, Planning & Design'

Department of the Army (USA) Coastal Engineering Research Centre 'Shore
Protection Manual'.

AASHTO LRFD Guide Specifications for Design and Construction of
Segmental Concrete Bridges.

FHWA Hydraulic Engineering Circular HEC-21, Design of Bridge Drainage
(1993)(FHWA doc. no. SA-92-010. NTIS doc. no. PB94-109584).
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1 Introduction

This document outlines the design methodology and design forces for vessel impacts
used in the bid design of package 1 and package 2 of the Mumbai Trans Harbour Link
Project (MTHL).

2 Piers adjacent to the navigation channels

2.1 Requirements

According to Addendum No. 5 the following requirements shall apply for barge impact
on piers and foundations adjacent to the navigation spans. Quote.

"Type : Barge

Class of Waterwa : VI & VI
DWT : 6,000 tonnes
Speed : As per IRC

The analysis and design methodology for vessel collision shall follow AASHTO Guide
Specification and Commentary for Vessel Collision Design of Highway Bridges, 2009
or the latest.

Bridge Operational Classification. "Critical/Essential"

Piers and foundations adjacent to the navigational channels shall be designed for the
vessel collision forces OR the contractor may provide an appropriately designed
protection system in which case shall design the foundations/piers with appropriately
reduced impact forces consistent with the noted design codes and design guides." The

design for the protection system shall be the more stringent of IRC-6 or AASHTO

Guide for Vessel Collision Design of Highway}B(idges, 2009 or the latest.”
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2.2 Methodology

The design methodology adopted for the piers adjacent to the navigation channels is
as follows.

The foundations typically comprising groups of 10 nos. 2.2m dia. piles shall be able to
resist the vessel collision force directly. However, individual piles exposed to damage
caused by an impact will be protected. This protection system will ensure that the
impact force is transferred to the pile cap allowing the entire pile group to take part in
resisting the impact. For further understanding of this concept see Figure 2-1 below.

|
|
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Figure 2-1 Protection rings for pile foundations adjacent to navigation channels
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2.3 Impact force

Since tonnage has been specified to 6,000 DWT which is above the tonnage in IRC:6-
2014 for class of waterway VI & VIl of 4,000 DWT the following interpretation is made
for barge tows as marked up in with reference to Annex E in IRC:&-2014.

Annex E
(Clause 220.1)
CLASSIFICATION OF INLAND WATERWAYS IN INDIA
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Figure 2-2 Interpretation of 6,000 DWT requirement for class VI and VIl waterway

According to AASHTO Guide Specification and Commentary for Vessel Collision
Design of Highway Bridges, 2009 C3.12.2 only the number of barges in the length of
the tow counts (the barges in the width of the tow are assumed to break away quickly
upon impact and are not included in the kinetic energy and force computation).

Therefore, the SPV + 3 barge units are considered for the barge tow.
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Vessel collision energy (KE):
KE=cux¥%xmxv?

m = total displacement tonnage = weight of empty barge + cargo and ballast.
v = vessel impact speed.
cH = hydrodynamic mass coefficient

Mitotal = MsPv + 3 X Mbarge unit

According to AASHTO Guide Specification and Commentary for Vessel Collision
Design of Highway Bridges, 2009 Fig. 3.5.1-1 a Jumbo Hopper barge has a cargo
capacity (DWT) of 1,700 t and a loaded displacement (m) of 1,900 t. Accordingly, a
2,000 DWT barge is considered to have a total displacement tonnage

M2000 DWT barge = 2,000 x 1,900/ 1,700 = 2,235 1.

mspv is taken as 2,000 t according to IRC:6-2014 Annex E.

Based on the above the total displacement tonnage and kinetic energy is as follows:
Mtotal = 2,000 + 3 x 2,235 = 8,705 t.

KE = Eg = %2 X CH X Mtotal X V2

cH = 1.05 considering that underkeel clearance > 0.5 x draft.

v = 2.1 m/s for laden barges as per IRC:6-2014.

Ee=7%x8705x103x2.12x 10 MNm = 19.2 MNm
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Barge bow damage depth:
as ((1+0.13E)”*-1)x3.1=270m
Barge collision force for ag > 0.1m

Pe=6+16xas=6+1.6x2.7=10.3 MN.

3 All other marine piers

3.1 Requirements

According to Addendum No. 5 the following requirements shall apply for barge impact
on piers and foundations for all other marine piers. Quote.

"For all marine piers other than those adjacent to the navigational spans, the structure
shall be designed for at least the minimum vessel impact forces more stringent out of
IRC 6 or AASHTO guidelines (probabilistic method).

All those piles for marine piers which are exposed with sufficient freeboard to allow
accidental impact from a barge and located in sufficiently deep waters for laden barges
as per IRC-6, shall be designed and detailed for protection against all probable
structural damages."

311 IRC6
Following IRC:6-2017 220.1(8) in non-navigable portion of the waterways, the

possibility of smaller barges using these portions and likely to cause accidental impact
shall be examined from consideration of the available draft and type of barges that ply

on the waterway. In such case possibility exists, the piers shall be designed to resist

4 1:.'.'. i ;;’}":.:_-"';-,
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a lower force of barge impact caused by the smaller barges as compared to the
navigational span.

Following IRC:6-2017 220.1(9) for navigable waterways which has not been classified
by IWAI, but where barges are plying, one of class from | & VI should be chosen as
applicable, based on the local survey of crafts plying in the waterway. Where reliable
data is not available minimum class | shall be assigned.

3.1.2 AASHTO Guidelines (probabilistic method)

This method is a probability-based analysis procedure for determining the design
vessel. In order to use this method a significant amount of input data for the vessel,
bridge and waterway characteristics are required. Such detailed input data are not
available at the present stage.

3.2 Methodology

The design methodology adopted for all other marine piers is that a single pile hit by

a barge shall be able to resist the impact force as an accidental load.

3.3 Impact load

The Impact load will depend on the actual barges plying in the area as stated in IRC-
6.

The minimum impact force is considered according to a barge tow for class | waterway
since no reliable data are available.
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Class | waterway:

KE = 500cuWv? = 500 x 1.05 x (100 + 2x200) x 2.12 x 10%=1.2 MNm

as = 3100 x ((1 +1.3x 10" x KE)*5-1) x 103 = 0.233 m

Pe=6.0+ 1600 x 102 x 0.233 = 6.4 MN
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Preliminary / Bidding Design

Design Drawings Enclosed Separately
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REVISION RECORD SHEET

Rev.  Date Description of Change
No.

0 First Issue

1 a) Index modified (PQP/G3)

b) Contents in PQP QMS clause No's: 4.1, 4.2, 4.3, 6.3,
7.1.2.6, 8.2.2 revised.

c) Work procedures WP 01, WP 04 & WP 11revised.

d) File list — Documents (Retention periods) introduced.

e) File list — Records (Retention periods) introduced.

f) Formats PQP/WP 01 F 01 (Quality Objectives), PQP/WP
09 FO1 (MQR) and PQP/WP 16 F 03 (Audit report)
revised.

g) Formats PQP/WP 08 F01 (Statutory compliance report)
and PQP/4.3 F01 (Scope of QMS) introduced.

MODEL PROJECT QUALITY PLAN

TABLE G1: REVISION RECORD SHEET

FINAL PQP Prepared by QMS Coordinator Reviewed .Approved and

COPY (Site) Issued by Project in charge

Name

Date

Signature
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CONTENTS

S.No Section No Description
PQP General
1 PQP / G1 Cover Page
2 PQP /G2 Revision Record Sheet
3 PQP /G2 PQP approval sheet
4 PQP / G3 Contents
5 PQP /G4 Declaration
6 PQP /G5 Abbreviations
7 PQP / G6 Scope, Purpose and Terms & Definitions
8 PQP /4.0 Context of the Organization
9 PQP /5.0 Leadership
10 PQP /6.0 Planning
11 PQP /7.0 Support
12 PQP /8.0 Operation
13 PQP /9.0 Performance evaluation
14 PQP /10.0 Improvement
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PROCEDURE

S.NO CLAUSE NO

PROCEDURE DESCRIPTION

NO.

PQP Work Procedures
1 PQP WP 01 5.1,6.2,10.3 QMS Planning
2 | PQPWPO02 6.2,7.5.1,7.5.2,7.5.3,8.2.1,8. | Control of Documented information
- 24856 -
3 PQP WP 03 75275381824 Control of Records
4 PQP WP 04 5.3 Organization Chart
5 PQPWPO05 |5.1,6.3,7.1.1,8.2.4,8.5.6,9.1, MRM
9.3
6 | PQPWP 06 74.7.2 Human Resource And Training
7 | PQPWPO7 | 7.1,8.1,9.1 Project Planning And Monitoring
8 PQP WP 08 8.2.4 Contracts Management
9 PQP WP 09 8.1,9.1, Mobilization Review And Monitoring
| 4 of Project
10 PQP WP 10 8.4 Selection Of Vendor, Procurement
11 PQP WP 11 6.1,10.2,10.3 Risk Management
12 PQP WP 12 852 Identiﬁcationa"i"raceabiIity
13 | PQPWP 13 854 Preservation, Handling And Storage
14 | PQP WP 14 715 Calibration Of Measuring Test
. Equipment
15 PQP WP 15 8.0:2.7.1.8.2:.1,10:2.10,3 Customer Feedback
16 | PQPWP 16 ©9.2103 Internal Audit
17 | PQPWP 17 8.1,8.4,8.5,8.7,9.1,10.2 Inspection And Testing And Control
[ ~ of Non-Conferming Products
18 PQP WP 18 9.1.10.210.3 Corrective Action Procedure
19 PQP WP 19 -
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PROCEDURE

S.NO NO CLAUSE NO PROCEDURE DESCRIPTION

PQP WP 20 3 Analysis Of Data
21 | PQP WP 21 Interface management
22 | PQPWPO02 | 7.5 File list - Documents
WI 01
23 PQP WP 02 7.5 Handing over of Documents
GL 01
24 | PQPWP 03 7.5 File list - Records
WI 01
25 PQP WP 02 7.5 Instruction for preparation of Method
WI 02 Statements
26 PQP WP 10 8.4 Guidelines for Sub-Contractors
GL 01 B Performal:lce

S. PROCEDURE
NO NO.

CLAUSE NO PROCEDURE DESCRIPTION

PQP Formats
1 - . QMS Format index

2 - - QMS Formats
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Any exploitation and/or other utilization,

PROJECT QUALITY PLAN

DECLARATION

including but not limited to

reproduction (photocopying or storing in any medium by electronic means and

whether or not transiently or incidentally to some other use of this publication),

and/or distribution, of this document and its contents are strictly prohibited

unless expressly authorized in writing by L&T-IHI Consortium. Offenders are

liable for damages. All rights, including but not limited to all proprietary rights

in relation to patents, utility models and/or other industrial property rights, are

reserved.
ABBREVIATIONS
ACE Accepted Cost Estimate
CA - Corrective Action
CM Construction Manager
CMPC Construction Methods & Planning Cell
CAD ~ Command Area Development
~ EIP Enterprise information Portal
HQ  Head Quarters
HR - Human Resource
. HSE Health Safety & Environment
ITP Inspection and Test Plan
L&T Larsen & Toubro Limited
IHI IHI Infrastructure Systems Co,, Ltd
MPCS '

Management Planning & Cantrol S}rshen'l%

BEVELD
£
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NCR Non Conformity Report
P&M Plant & Machinery
PA Preventive Action
PE Planning engineer
Pl Project In-charge
PM Project manager
PMS Performance management system
PPE Personal Protective Equipment.
QAP Quality Assurance Plan
QA Quality Assurance
QcC Quality Control i
QmMmC Quality Management Coordinator
QMS ~ Quality Management System
S/C Sub-Contractor
PQP Project Quality Plan
SA Site Accountant
. TC Test Certificate
IC Independent Company
EDRC Engineering Design & Research Centre
" EHS | Environment, Health & Safety
MIS Management Information System
MRM Management Review Meeting
| HQ ' Head Quarters
WO Work Order
PO Purchase Order
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SCOPE, PURPOSE AND TERMS & DEFINITIONS

1.0 SCOPE :
a) PROJECT TITLE : Mumbai Trans Harbor Link
Package 1
b) PROJECT SITE LOCATION : Mumbai
¢) CUSTOMER : MMRDA
d) CONSULTANT
e) CONTRACTOR/ ORGANISATION : L&T-IHI Consortium

f) SCOPE OF PROJECT AS PER CONTRACT

g) CONTRACT AGREEMENT No AND DATE

h) CONTRACT VALUE

i) CONTRACT DURATION

j) PROJECT START DATE

k) PROJECT END DATE

2.0 PURPOSE:

e
|E- "5_‘
‘] SUMBAL METEOFOLITAN REGION
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2.1 This Project Quality Plan (PQP) is prepared and formulated as a
Management Summary of Quality related activities required to meet the terms of
contract. This Quality plan sets out the Management practices and describes the
Quality Management System in consistent with Corporate Quality Documented
Information of L&T-IHI Consortium.

2.2 This PQP is applicable to all activites in MTHL Project of L&T-IHI
Consortium.

2.3 Reference and Applicable Documents

The following documents are used as a source of reference for preparation of

this Project Quality Plan:

» Contract Documents & Drawings prepared / Issued by the Customer/
Customer’s consultant

» Codes of practices as listed in drawings and specifications above.

o L&T-IHI Consortium Model Project Quality Plan.

¢ |SO 9000-2015 - Quality Management system - Fundamentals &
vocabulary.

¢ SO 9001-2015 — Quality Management system — Requirements.

3.0 TERMS & DEFINITIONS

The following abbreviations or phrases shall mean as below:

Audit: A systematic, independent and documented process for obtaining audit
evidence and evaluating it objectively to determine the extent to which audit
criteria are fulfilled.

Authorized inspection agency: A service provided by any recognized
independent agency and approved by the customer for employed by the
customer for inspections and tests whenever required by the customer or his
representative.

Check: A stage in the production cycle, when a third party Inspector or L&T-IHI
Consortium representative performs a check or test to determine the
acceptability of the item for further processing.

Concession: A formal approval by an appropriate agengy, in this case the
Customer or his authorized representative, to deviate frgllf the specification or
design which does not affect the final function. P e %
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Controlled copy: Latest copy issued to users by Master Copy Holder with a
control.

Corrective Action: An activity, the intention of which is to return the non-
conforming item or action to a stage of conformity. It also covers the action taken
to prevent further recurrences of non-conformity.

Customer: Government of Telangana, Irrigation & CAD Department.
Client/Customer Representative: Project in charge of the customer.

External Provider: Any person, firm or Company appointed by the customer
directly or through L&T-IHI Consortium to provide service in the execution of the
project.

Hold Point: Witness is mandatory before proceeding to further activities. The
activity shall be kept under hold till inspection clearance or written waiver is
obtained from the agency responsible for this stage.

Inspection: Activities such as Measuring, Examining, Testing, Gauging one or
more characteristics of a material, documented information, product or service
and comparing this with the specified requirements.

Master copy: Original / first copy received or generated at site
Quality: Degree to which a set of inherent characteristics fulfils requirements.

Quality Assurance: Part of Quality Management focused on providing
confidence that Quality requirements will be fulfilled.

QAP: Quality Assurance Plan also means QPs (Quality Plans) mentioned in
contract document. The term ITP (Inspection Test Plan) is also used
interchangeably with QP/QAP in this PQP.

Quality Control: Part of Quality Management focused on fulffilling Quality
requirements.

Project Quality Plan: An apex level document at project site specifying which
documented information and associated resources shall be applied by whom
and when to a specific project, product, process or contract.

Organization Representative: Project in-charge of the contract for L&T-IHI
Consortium.

Procedure: Specified way to carry out an activity or a process

ST !
Project In-Charge: Project head designated by L&Fﬁ-ll . rum (Also called
as Project Director) >

!
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Repair — The process of restoring a non-conforming condition such that the item
conforms to the original specified requirements, where such a repair or
restoration is acceptable.

Review: A stage in a construction cycle, when a third party Inspector or THIS
Project representative may verify records and or documented information and
determine the acceptability of the same.

Site Management. The team comprising of Project in-charge, Planning
Manager, Accounts & Administration In-charge and the concerned Department
Heads.

Third party inspection: A service provided by any recognized independent
agency employed by the Customer or by L&T-IHI Consortium to oversee
inspections and tests for materials whenever required by the customer or his
representative.

Uncontrolled copy: One time copy issued for reference or any other purpose
without any control.

Witness point: A stage in the production cycle when a third party inspector,
contractor or company representative witnesses any inspection and or test to
determine the acceptability of an item for further processing. In this case, the
performer of the activity informs the inspector/inspection agency in advance to
witness the activity, but there is no hold on work if inspector is unavailable to
witness.

4.0 CONTEXT OF THE ORGANIZATION
4.1 Understanding the organization and its context

L&T-IHI Consortium has determined internal and external issues that are relevant
to its purpose and its strategic directions. MTHL Project shall gather and monitor
the issues relevant to project as indicated below:

.-".-. L,
Z Y

J AU DAL M TR0 POLIT AN B EGTON
s £ DEVELOPMINT AUTHORTTY






&p -1HI

Mumbai Trans Harbour Link Project ﬁ’ackage ‘l)F E1 . 58

IFB No: MMRDA/ENG1/000752

Quality Assurance Plan

| SLNo | Subject Issues

1 Customer related Overall project status and issues faced by customer ,
issues from previously completed projects

2 Manpower related Issues related to labor availability and i1ssues related
to staff competency /availability

3 Technology related Any new technology desired by customer

4 Social & Culwural Recogniuon , feedback from public & Customet

S Grievances Customer complaint.

6 Legal Fulfilling the statutory & regulatory requirements and
consequences of non-fulfillment

This information is shared with Head Office through verbal, e-mail, letters and
meetings.

4.2 Understanding the needs and expectations of interested parties

L&T-IHI Consortium has determined to identify the interested parties and their
requirements relevant to its business and the same is ensured while strategy
finalization. Outcome of these are shared to project site as applicable. The following
requirements have been identified for the interested parties relevant to this project:

| SLNo | Type Interested parties | Reguiremenis/expectations

1 External Customer Project completion in time with safety & quality

2 External External providers | Clarity in specification, Timely inspection, timely
(sub  contractors, | clarification, continuous availability of works,
suppliers etc.) repeat orders etc,

3 External Statutory & | Compliance to the requirements
regulatory bodies

4 External Public Social welfare, Control disturbance to values and

culture.
5 Internal Employees Welfare, Competency and Training

Any changes in the needs & expectations of interested parties shall be reviewed
and suitable strategies shall be established.

4.3 Determining the scope of the quality management system

MTHL Project has well defined the scope of its quality mana qp;ent system to cover
the entire scope of the contract. The scope of this Prolegt S stad od

Y RMUMBAL MET RO POLITAN RESTON
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The following are the functions relevant to successful execution of the MTHL Project
and covered in the QMS scope.

e Project management

¢ Design * ( Delete if not applicable)

e Planning

e Execution

e Quality Assurance & Quality control

e Stores

e Plant & Machinery*

e Safety*

e Accounts & Admin

*- Department specific processes are covered by exclusive documented
information as listed below and maintained by respective in charges as

required:

Design — EDRC Quality Manual (Delete if not applicable)
Plant & Machinery — P&M Quality Manual

EHS — EHS Quality Manual

Scope of QMS for this project covers the external providers. (E.g. specialized
agencies/ vendors, & outsourced design services.

Refer the format HCI IC/PQP 4.3 F 01 for complete scope of QMS applicable to this
project.

4.4 Quality management system and its processes

This Project has a well-established and documented Quality Management System
(QMS) and takes appropriate steps to improve its effectiveness in accordance with
the requirements of ISO 9001:2015.

Relevant documented information established clearly specifies the criteria and
methods for effective operation, monitoring and contrg% cessary resources and
information to support the operation and monﬁpﬁﬁg @f these processes are
established. bl G
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a) This Project has established documented information for monitoring, measuring
and analyzing these processes and to take necessary actions to achieve
planned results and continual improvement of these processes. It has also
maintained relevant documented information to identify and exercise required
control over external provider processes, if any (Fig. 4.4)
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PROCESS MAPPING FOR SITE OPERATIONS
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b) Project specific organization chart is detailed in PQP WP 04. The responsibilities
and authorities for each function are defined. These include planning,
operations, control, review and monitoring and corrective actions as appropriate
for respective functions. Effectiveness of the quality management system is
evaluated through review meetings at various levels and course correction made
accordingly.

c) This Project has established and implemented the documented Information for
Resources management. Well-established systems exist for acquisition, monitor
& control of effective utilization of the resources.

d) MIS is the tool used in organization for systematic data collection and reporting.
This data is used to analyze, review and monitor This Project at different levels
and reviewed by Management.

e) Responsible persons execute as per documented plan; Results are measured
against targets set. Performance measurement aims at continual improvement.

Wherever the processes are externally provided for some specific products,
those are controlled in accordance with the documented Quality Management
System.

5.0 LEADERSHIP
5.1 Leadership and commitment
5.1.1 General

L&T-IHI Consortium has common direction - a shared understanding of goals and
values - constantly interacts to go beyond individual expertise to solve complex
problems and regularly updates to expand capabilities in response to change.

The leadership (including Project in-charge) holds key positions at HQ, Cluster
offices and Sites in a matrix organizational structure. Management has identified a
QMS coordinator for effective implementation and monitoring of QMS throughout
organization. Management Reviews are planned at vagpﬂﬁ‘“fé?els for effective
monitoring of QMS.

CHENNAL
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Reference procedures:
1. Procedure for planning of QMS & Quality objectives - PQP WP 01
2. Procedure information for Management Review - PQP WP 05

5.1.2 Customer Focus

Processes are established for customer communication on suggestions for
improvements, information on status and meetings. Areas of dissatisfaction /
improvements, if any, are discussed at various levels and informed to this Project
and corrective actions shall be taken based on above inputs.

During the execution, the customer interaction is on a continuous basis and the
requirements are met on regular basis as per PQP. The Customer complaints
received at this Project shall be mitigated through established procedure PQP WP
15.

The requirements related to this Project shall be determined as detailed in PQP/8.2
and are met with the aim of enhancing customer satisfaction as per PQP/ 9.1.

Reference procedures:
1. Procedure for Customer feedback - PQP WP 15

5.2Policy

5.2.1 Establishing the quality policy
Top management has established, implemented, and maintained the quality policy
based on the corporate Vision and Strategy. The Quality Policy is presented

hereunder are the guiding force for all the process applicable across the organization
including this Project.
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VISION

L&T shall be a professionally-managed
Indian multinational,
committed to total customer satisfaction
and enhancing shareholder value.

L&T-ites shall be an innovative,
entrepreneurial and empowered team
constantly creating value
and attaining global benchmarks.

L&T shall foster a culture of caring,
trust and continuous learning
while meeting expectations of

employees, stakeholders and society.

&

LARSEN & TOUBRO
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QUALITY POLICY

Sustainable Success...

Larsen & Toubro Limited - Heswy Chvil Infrastructure Independent Campany s commitied ta
achieve and sustain Businesa Excallerce by Integrating sound Quality Managamenl principles
into gl its activites and at all levels of the organisation, considering the expectations and
reguirements of the interested parties.

We would operata with clearly articulated and aligned obiectives, embracing the strategic
direction of the organisation.

=  Customer Foous: Enhancing Customer satistaction by mesling customer requitemants and
alriving to exceed expectations
Lesdership: Develop leaders who set high expeclations, serve cusiomers, achieve Business
Excellence and include sense of entrepreneurship and team spirit in the arganisation: work
together,take prudent risilearn and continually improve performance.
Engagement of People: Train, encourage and motivate people throughout the organisation
to establish and meet both shortterm and longterm commitments ta all stakeholders
including the society,
Process: Manage work 85 8 process with focus on results ; improving efficiency . delivering
enhanced value to customers and other stakeholders with risk-based thinking.
improvemeant | Install Plan-Do-Check-Act process at every stage of work to achieve both
continual and breakthrough improvements in Quality, Safety, Coat and Time.
Relationship Management: Bulld fongterm relationship with the customer and all
stakeholders based on shared abjectives,

We would adopt & value-driven professional approach and ensure that tha Quality Managemisnt
System as per IS0 9001:2015 is effectively implemented and continually improved for
achieving Excellence.

Executive Vice Prezident & Head
June 10, 2016 Hemvy Covil Infrastructure IC

&

LARSEN & TOUBRO LIMITED
Heavy Givil Infrastructure Independent Company
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5.2.2 Communicating the quality policy

Quality Policy is maintained as documented information. And is communicated within
the organization, ensured to understand and apply. The Quality policy is ensured to
reach interested parties as appropriate.

5.3 Organizational roles, responsibilities and authorities

Organisation chart and functional responsibilities are shown in PQP WP 04.

Updating of organisation chart & responsibilities shall be done as and when changes
are made (additions /deletions of functions) and maintained.

Project in-charge shall identify an alternate person with added responsibility, in case
of a key staff is out of station (on duty) or on leave or released from site.

6.0 PLANNING

6.1 Actions to address risks and opportunities

Based on the issues of the interested parties (internal & external) and their needs &
expectations as explained in clause 4.1 & 4.2 the following key areas are identified
for addressing risk and opportunities:

a) Design & engineering risk (as applicable)

b) Contractual / legal risk

¢) Execution risk

d) Commercial / financial risk

Any critical risks which may lead to delay or increase in cost shall be analyzed and
addressed.

6.2 Quality objectives and planning to achieve them
a) Quality Objectives

The quality objectives are derived based on following
a) Quality policy of the L&T-IHI Consortium %,

} I EA METEOPOLITAN BIGIDH
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b) Identified internal and external issues and the requirements of relevant
interested parties (refer clause 4.1,4.2)
c) Operations applicable at this Project

Various units / departments and individuals at functional level would derive list of
objectives.

For this Project, the objectives are set at the time of project commencement. The
progress is reviewed at site.

For each of the key position value drivers are defined, monitored and measured
which adds up to the Quality objectives for the function. Similarly, the target
objectives of a department / unit are attained through value drivers of the key
positions.

Reference Procedures :
1.Procedure for planning of QMS & Quality Objectives - PQP WP 01
2. Procedure for control of Documented Information - PQP WP 02

b) Planning to achieve them

This Project has established and maintains a documented information for Planning of
QMS & Quality objectives: which describes the identification of resources needed to
achieve Quality objectives and providing the same. This also includes various
processes of Quality Management System and continual improvement of QMS. Any
changes in QMS due to Quality planning are carried out as per Procedure for
document and data control.

Reference Procedures :
1.Procedure for planning of QMS & Quality Objectives- PQP WP 01
2. Procedure for Risk Management - PQP WP 11

6.3 Planning of changes
This Project has determined to bring the changes in the quality management system

as and when felt for improvement based on audit result, custgglrer complaints and
changes directed by Consortium office.
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While the changes are implemented project shall ensure that the changes are
implemented in a planned manner (refer clause 4.4) considering

a) Potential consequences

b) Integrity

c) Availability of resources

d) Allocation or reallocation of responsibilities and authorities.

Reference Procedures:
1. Procedure for Management Review - PQP WP 05
2 Procedure for Audit - PQP WP 16

7.0 SUPPORT
7.1 Resources

7.1.1 General

This Project has established and maintains the documented information for
identifying and providing resource required in time to implement and improve the
processes of Quality Management System. Management also identifies and lists out
the requirements of resource (capital items) while preparing for site requirement.
Project in-charge reviews the resources requirements, arising out of project needs,
customer feedback and satisfying customer requirements as part of review of quality
system.

Reference Procedures:
1. Procedure for Project Planning & Monitoring - PQP WP 07

2. Procedure for Customer feedback - PQP WP 15
3. Procedure for Management Review - PQP WP 05
7.1.2 People

This Project has determined to provide Human Resources necessary for the
effective implementation of its quality management system and for the operation and
control of its processes.

Reference Procedures:
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This Project provides the required infrastructure for effective & efficient Performance
of the project.

These infrastructures include finance, workspace, utilities like water, electricity etc.

The resources such as manpower, Plant facility, transport, Communication needed
to achieve required Product quality are provided. Management reviews these during
budget and additions or modifications are carried out to meet the requirements of
product and customer.

Reference Procedures:
1 Procedure for Project Planning & Monitoring — PQP WP 07

7.1.4 Environment for the operation of processes
This Project has established and maintains site Administration and it is guided by
documented information for Time Keeping & Industrial Relations, EHS and HR.

It describes the welfare of staff and workmen, Medical insurance, Compensation,
etc. as per company norms. Also EHS documented information describe the human
and physical factors and provides work environment those needed for achieving
conformity of products.

Documented Information for housekeeping is prepared at the start of the job by EHS
coordinator.

Reference Procedures:

1. Procedure for Time Keeping & Industrial Relations
2. Procedure for EHS

3. Procedure for HR

7.1.5 Monitoring and measuring resources

7.1.5.1 General
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This Project has established & maintains documented information for calibration of
monitoring & measuring equipment to ensure that the equipment is capable of
performing to required accuracy.

7.1.5.2 Measurement traceability

Any measurement of uncertainty noticed shall be assessed with respect to
requirements and then decision shall be taken on their usage.

Where required and agreed to, calibration details pertaining to the inspection,
measuring and test equipment shall be furnished to customer. The documented
information for calibration addresses the following:

a) Calibration at prescribed intervals, traceable to local/ national/ international
standards.

b) Identification to indicate calibration status.

c) Safeguard from adjustments, damages that will invalidate the calibration
status and subsequent measurement results.

d) Maintenance of calibration records.

Reference Procedures:
1. Procedure for calibration of Measuring & Test equipment — PQP WP 14

7.1.6 Organizational knowledge

This Project has determined to maintain the knowledge required for the operation of
its processes and to achieve conformity of products and services.

Vendor data base, Collection of Codes and Standards, lesson learned & productivity
norms from previous projects, data bank of operating rates, are few examples of
organizational knowledge at project level. EIP portal contains & provides variety of
information / knowledge required for projects. Facebook @ work is another mode
used for sharing the organizational knowledge.

Additionally, this organizational knowledge is mutually shared between HQ (by BU
operations/Cluster Heads) and Site Project In charge. Similarly, Project in charges
and section heads at site level are exchanging knowledge gained through various
interactions with customer & external providers and the sarqeﬁ‘s”gf@ved to IC through
informal discussions and review meetings. & 12' \ 2
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7.2 Competence

This Project has determined to ensure the necessary competencies of persons
executing project based on the education, training and experience.

Wherever applicable, Human resource Dept. is organizing trainings to acquire
necessary competencies and evaluating their effectiveness. Procedure for Human
Resources & Training (PQP WP 06) describes the identification of training needs
and providing the same. The Procedure covers requirements for all

e Staff
e Workmen

Training is imparted during orientation and also during the progress of the job.

Effectiveness is evidenced through
e Process control records
e |[nternal audit

Action is taken based on the above.

Training records are maintained as indicated in the Procedure.

Reference Procedures:

1. Procedure Human Resources & training — PQP WP 06

7.3 Awareness

L&T-IHI Consortium has determined to create awareness to the entire spectrum of
IC on quality policy, quality objectives their contribution to effective quality
management system. MRM, review meetings, trainings and other occasions are few
of the means at this Project to ensure the awareness. Also the effects or
complications arising out of non-conformances of quality pollcy, objectwes shall be

made aware during in the above interactions.

7.4 Communication
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The information required to be communicated to site & other external agencies and
the mode of communication as shown in the following tables:

Subject of

Communication

Mode of
Communication

To Whom it'is
communicated

Who

Vision, Mission &
Values

Display Boards,
Corporate magazines,
QMS Documentation

All employees

communicates

Corporparate
communication

notes, Notice boards,
Organization Policies.

Operating Policies Management_'_ All IC Head
Guidelines & employées
Circulars, QMS
Documentation
Corporate Quality Policy, All employees Corporate
Objectives Budget, Guidelines
Plans for new Circulars, Corporate All employees IC head,
products / magazines. Corporate
markets.
Customer, Customer Interactions, Customer, Project In-
Regulatory & Contract Documents, concerned charge, IC
Statutory Government guidelines /  employees Accounts &
requirements gazettes, Circulars, File Admin

Process
Objectives

Quality Policy
Deployment, Budget,
Project Plans

All employees

Project In-charge

Process / Product | Customer meetings, Customer, Meeting coordinato
Information Corporate Magazines employees Corporate
communication
Problems Management-reviews, Attendees Meeting
MIS, Structured coordinator,
Meeting at clusters, auditor
Audit
Progress MPR, JCR, EIP BU “Site Planning In- |

coordinators,
Cluster heads,

&
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Change Management All employees Corporate
Guidelines, Corrective communication,
& risk mitigations, HR,IC head,
Circulars, Periodic document
Reviews, Transfers, originator
Document Changes
Results & Management | BUH, Clusters, | Site Planning In- |
Measurements Information Systems, | BU coordinators charge, Site
Audits accountant,
auditors
Work Procedures | Issued to all section In | Section Heads Document
charge controller
Methodology Issued to all section In | Section Heads Document
charge controller

This communications are based on the necessity and requirements and also through

scheduled meetings.

7.5 Documented information

7.5.1 General

For this Project, the Quality Management System documentation is detailed in
PROJECT QUALITY PLAN, which includes the following:

a) Documented Information including quality policy and quality objectives.
b)  Documented information required by the International standard and

Organization for effective control of the processes.
c)  Work Instructions / Distribution Lists.

d)

Inspection & Test Plan with Formats
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£ DEVELORWENT ARTHORITY

53




5684



;l; 'Il i S
@ i IHI Mumbai Trans Harbour Link Project (Package-1) 1“*-*4

IFB No: MMRDA/ENG1/000752 9685

Quality Assurance Plan

Detail list of Procedure is as below:

S NO PROCEDURE CLAUSE NO PROCEDURE
NO. DESCRIPTION
1 PQPWP 01 |5.16.2,10.3 QMS Planning
2 PQPWP 02 |[6.2,7.5.1,7.5.2,7.5.3,8.2.1,8.2.4,8.5.6 | Control of
Documented
information
3 |PQPWPO03 |75.275381,824 Control of Records
4 PQPWP 04 |5.3 o Organization Chart
5 PQPWP 05 |5.1,6.3,7.1.1,8.24,856,9.1,9.3 MRM
6 PQPWP 06 |7.17.2 Human Resource
And Training
7 PQP WP 07 |[7.1,8.1,9.1 - Project Planning And
Monitoring
'8 PQPWP 08 |824 Contracts
Management
9 PQPWP 09 |8.1,9.1, Mobilization Review
And Monitoring of

B
& ".,'_
} AIUMTEAL METRO I LITAN REGION
o DEVELOPMIENT AUTHORITY
b - e




5680



&p-1HI

Mumbai Trans Harbour Link Project (Package-1)

N

Hiy .'1{"'):[,‘!5

IFB No: MMRDA/ENG1/000752 5687

Quality Assurance Plan

10 PQPWP 10 |84 Selection Of Vendor,
Procurement

11 PQPWP 11 [6.1,10.2,10.3 . Actions to address
risks & opportunities

12 PQPWP 12 [85.2 | Identification
Traceability

13 PQP WP 13 8.54 Preservation,
Handling And
Storage

14 PQPWP 14 |7.15 = Calibration Of

Measuring Test
Equipment

15 PQP WP 15

5:1.2,7.1,8.2.1,10.2,10.3

Customer Feedback

16 |PQP WP 16

9.2,10.3

Internal Audit

17 PQP WP 17 8.1,8.4,8.5,8.7,9.1,10.2 Inspection And
Testing And Control
of Non-Conforming

e Products

18 PQP WP 18 9.1,10.2,10.3 Corrective Action
Procedure

19 PQP WP 19 Cancelled

20 |PQPWP20 |9.1.3 Analysis Of Data

MUMBAL MITTRC POLITAN RiG
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21 . E | List of Identified ITP

22 |- . List of Identified
Method Statements

23 - - Formats

Department specific processes are covered by exclusive documented information as
listed below and maintained by respective HODs as required:

Design — EDRC Quality Manual
Plant & Machinery - P&M Quality Manual
EHS _ EHS Quality Manual

7.5.2 Creating and updating

This Project has established and maintains procedure for creating and updating
documented information which ensures appropriate identification, description, type of
format, review & approval for suitability, adequacy etc.

Reference Procedures:
1. Procedure for Documented Information - PQP WP 02.
2. Procedure for control of records - PQP WP 03.

7.5.3 Control of Documented Information:

Documents

This Project has established and maintains procedure for Documented Information
(PQP WP 02).It indicates types of documents and its method of control at project.

This procedure also describes the responsibility to prepare, review, approve, issue &
control.

Reference Procedures:
{: Procedure for Documented Information — PQP Wgt
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Records

THIS Project has established and maintains Procedure for control of records (PQP
WP 03), which describes the method of identification, collection, indexing, storage,
and retention and assigns responsibility of maintaining the records. Records are
stored in a manner that they are readily retrievable and prevented from damage and
deterioration.

Wherever required by the contract, records are made available to the Customer or
his representatives. The Procedure also spells out the location of records and the
retention period of the same.
Reference Procedures:
1.  Procedure for Documented Information - PQP WP 02.
2. Procedure for control of records - PQP WP 03.

8.0 OPERATION
8.1 Operation planning and control

This Project has established the documented information for Project planning &
monitoring, implementation and control of construction activities of project. This
documented information describes various processes carried out to execute the
project as per approved Plans & Methods as per contract.

It has established documented information for inspection & testing (ITPs) and control
of non-conforming product, which covers planning and conducting Inspection, and
testing of raw materials, process & product. The test results are verified to confirm
that the product meets the acceptance criteria. List of identified ITP's and Method
Statements are attached. (Refer Page no: 41)

It also established the documented information for control of records to demonstrate
the requirements of product at various stages are met.

Reference Procedures:

1. Procedure for Project planning & monitoring -PQP WP 07
2. Procedure for Inspection & testing and control of Non-conforming products
- PQP WP 17

3. Procedure for control of records
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As the organization has established EIP for planning & control of projects, the
respective reports related to costing, progress of work and financials are maintained
in soft form in portal.

8.2 Requirements for products and services

8.2.1 Customer communication

Project in-charge represents the organization to the customer. He directly interacts
with customers for the day to day needs. The interaction takes places on issues like

Project execution, progress reports, revised plans, change in scope, and invoicing,
statutory & regulatory requirements as per contracts, customer satisfaction.

He also interacts on the organizations capabilities, new areas of work, business
promotion, and Product information.

Internal communication as stated in PQP Section 7.4 will be shared with customer
on case to case basis.

Reference Procedures:

1. Procedure for customer feedback - PQP WP 15
2. Procedure for Documented Information - PQP WP 02

8.2.2 Determining the requirements for products and services
The contract reviews are done to determine the customer requirements related to
the product and services during tendering stage and also during the execution

phase.

(Indicate here the list of submittals as agreed with customer contractually)
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+
| S| No item Description
. Aggregate  Processing | Details of equipment capacity, Layout of
Plant processing and handling Equipment
5 Batching and mixing | Details of the Equipment, capacity, layout,
plant flow diagram etc.,
3 Concrems Cooling Plant Detall_s of the Refrlgelration and Ice plant,
capacity, layout, flow diagram etc.,
Derails of the equipment and methods of
4 TR o transporting from the mixing plant, type and
Concrete :

capacity of transport vehicles etc.,

In addition to the above customers need and exceptions are also identified as
described in the Procedure for Customer feedback — PQP WP 15

8.2.3 Review of the requirements for products and services

Project in-charge with his team members reviews the customer requirements and
organization’s ability to meet the same. Also the input of review for the particular
project at time of tendering is taken into consideration at time of Kick-off meeting.

The review of project with customer is handled in meetings attended by customer.
8.2.4 Changes to requirements for the products and services

Changes to the requirements for the products and services that are raised internally
and externally are reviewed for amendment.

Based on the amendments, relevant documents such as drawings, specification,
Procedure, contract etc., are revised and cascaded through MRM under the heading
of “changes in the external and internal issues that are relevant to the Quality
management system”

Reference Procedures:

1. Procedure for Contracts Management - PQP WP 08.
2.  Procedure for Documented Information - PQP WP 02.
3.  Procedure for control of records - PQP WP 03.
4.  Procedure for management review - PQP WP 05.
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8.3 Design and development of products and services

L&T-IHI Consortium has established, implemented and maintains a design and
development process that is appropriate to ensure the subsequent provision of
products and services. This includes the following:

1. Design and development planning

2. Design and development inputs

3. Design and development controls

4. Design and development outputs

5. Design and development changes

Design & Construct Contracts (Select if applicable)

For this Project, Main Design is a part of the contract. And design specific detailed
processed are addressed in EDRC Quality Manual.

Construction Contracts (Select if applicable)

The scope under this clause is limited to design of temporary works that facilitate
construction of permanent works.

CMPC at HQ / this Project provides services for Design of construction of temporary
facilities at Projects.

Wherever required the necessary design details are submitted to customer for
information or Approval.

8.4 Control of externally provided processes, products and services

8.4.1 General

This Project has established and maintains documented information for selection of
External provider's. This documented information describes criteria for selection,
evaluation and revaluation of suppliers based on their ability to supply products in
accordance with the product & organization’s requirements. Documented information
shall be maintained and updated in EIP.

Reference Procedures:

1. Procedure for selection of External Provider's & procurement &gﬂ“w' =RQAP WP 10
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2. Procedure for Inspection & testing and control of non-conforming products— PQP
WP 17

8.4.2 Type and extent of control
This Project has established documented information for inspection & Testing, which
describes how the materials are inspected at various stages including raw materials
at receipt or at External provider premise based on product. Considering the type and
extent of control on external provider & products/services, applicable QAPs are
prepared, approved and implemented.
Reference Procedures:

1. Procedure for selection of External Provider's & procurement - PQP WP 10

2. Procedure for Inspection & testing and control of Non-conforming products— PQP
WP 17

8.4.3 Information for external providers

This Project ensures the adequacy of requirement for external providers prior to their
communication. Documented information is maintained to communicate the
requirements for the processes, products and services to be provided. Purchase
request, approvals, orders are processed through EIP and communicated to external
providers.

Reference Procedures:

1. Procedure for selection of External Provider's & procurement - PQP WP 10

8.5 Production and service provision
8.5.1 Control of production and service provision

Controlled conditions are established to implement production and service provision
including:

v
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a) Availability of QAPs, ITPs, work procedure, method statement, work instructions
and guidelines that define characteristics of the product, services, activities to be
performed and the results desired

b) Availability of suitable monitoring and measuring resources and their verifying
mechanism

c) Use of suitable infrastructure and environment for the operation of processes

d) Ensuring competent persons with necessary qualifications

e) Validation & revalidations as applicable

f) Implementation of release delivery and post —delivery activities.

Reference Procedures:

1. Procedure for Inspection & testing and control of Non-conforming products —
PQP WP 17

8.5.2 Identification and traceability

This Project has established and maintains documented information for control of
material which describes how materials /products are identified from Receipt,
storage, issue and handling

Reference Procedures:
1. Procedure for Identification Traceability - PQP WP 12
8.5.3 Property belonging to customers or external providers

Products and materials belonging to Customers shall be handled in the same

manner as products and materials purchased by this Project with the mechanism as
below:

» Stored / stacked as required by specification and shall be properly identified
¢ All TCs supplied by the Customer shall be preserved.

e |f Customer supplied materials are received without test certificates, the
same shall be informed to the customer and shall be tested prior to
acceptance.

= |f the supplied material fails to meet acceptable specification, the same shall
be informed to Customer in writing with a request fqﬁﬁﬁl"l’é
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e The received Material shall be retained and issued for use in accordance
with L&T-IHI Consortium materials / stores documented information.

o Reconciliation statement for the above shall be taken up regularly.

The Customer shall be informed in writing in case of any loss, damage,
incompleteness or other discrepancy regarding any products supplied.

The above shall also be maintained for properties belonging to external providers.
8.5.4 Preservation (Handling, Packing, Storage and Delivery)

Handling: All Materials including customer supplied, related to construction of project
shall be handled as per requirements. Perishable items shall be handled in first in first
out basis. Good housekeeping shall be maintained to ensure safety & easy handling
as per EHS Documented Information.

Storage: Special storage requirements shall be identified and necessary
arrangements shall be made for storage. Period verifications shall be carried out to
ensure the materials are in good condition.

Preservation: The finished /completed product or parts of project shall be protected
by suitable method to avoid damage till the project is handed over either partially or
fully.

Delivery: Pre delivery and post-delivery checks shall be carried as required before
handing over.

Reference Procedures:
1. Stores Procedure - for material control (receipt, storage, inspection & issue)

2. Procedure for Inspection& Test and control of non-conforming products— PQP
WP17

8.5.5 Post-delivery activities

Post—delivery activity associated shall be performed determining to the extent of
requirement considering,

a) Statutory and regulatory requirements AT R
b) Potential undesired consequences '
c) Nature, use and intended life

PARIE ol
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d) Customer requirement and feedback

In this this Project, resources are demobilized after contractual completion, except a
limited crew required to take care of post —delivery activities (as applicable). When
there are no such specific requirements as per contract, activities related to defect
liability are handled at Head Quarters, when customer is communicating any such
issues)

8.5.6 Control of changes

Changes in specification, quantity, and cost/price pertaining to contract shall be
finalized with the customer for necessary amendments. Based on the amendments,
relevant documents such as drawings, specification, contract etc., are revised and
distributed to concern by the designated document controller. Further changes
required in production and service provisions are reviewed during management
review meetings and accordingly work methods, Procedures; QAPs etc., are revised
and controlled.

Reference Procedures:

1. Procedure for Management Review - PQP WP 05
2. Procedure for Documented Information -PQP WP 02

8.6 Release of products and services

This Project has established and maintains Procedure for inspection and testing
(PQP WP 17) as per QAP/ITP .These QAP, ITPs describes the product
requirements including acceptance criteria and format of records and authority to
release the products or services. Documented information shall be maintained.

8.7 Control of nonconforming outputs

This Project has established and maintains Procedure for Inspection and Testing
and control of non-conforming outputs PQP WP 17 to ensure that non — conforming
products are prevented from unintended use. The documented information also
defines identification, documentation, evaluation and disposition of non — conforming
outputs.

MUMBATMETEOPOLITAM ERGIDN
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The documented information defines personnel responsible for review and those
authorized for taking decision for disposition. Where required by contract, the
proposed use or repair of product, which does not conform to specified requirements
are referred to the customer for their approval.

Reference Procedures:
1. Procedure for Inspection &Testing And control of nonconforming products-PQP
WP 17

9.0PERFORMANCE EVALUATION

9.1 Monitoring, measurement, analysis and evaluation

9.1.1 General

This Project has determined established various documented information for
measurement, analysis and evaluation of activities needed to ensure conformity &
improvement.

Following documented information describes how planning, implementation and
measurements are carried out and also the methodology and tools used to
demonstrate conformity of the product.

Reference Procedures:

1. Procedure for internal quality audit - PQP WP 16

2. Procedure for inspection & testing and Control of non-conforming product — PQP
WP 17

3. Procedure for corrective action - PQP WP 18
4. Procedure for Management Review - PQP WP 05
5. Procedure for Project planning & monitoring - PQP WP 07

9.1.2 Customer satisfaction

This Project has established and maintains Procedure for ‘Customer Feedback’ —
PQP WP 15 which describes method of determining customer n ,%»gxpedations
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Customer feedbacks are analyzed for determining the needs & expectations. These
are converted in to requirements through various documented information and
objectives to implement the same for enhancing the customer satisfaction.

9.1.3 Analysis and evaluation

This Project has established and maintains documented information for verifying the
requirements of product are met as per contract. This documented information
describes the characteristics of the products to be measured and monitored to
confirm the specified requirements at appropriate stages of product realization
processes. The documented information also refers to quality plan and associated
quality records that need to be maintained for objective evidence.

Reference Procedures:

1. Procedure for Inspection and Testing and control of non-conforming products -
PQP WP 17

2. Procedure for Internal Quality Audit - PQP WP 16

3. Analysis of Data -PQP WP 20

This Project has established and maintains the documented information to collect
and analyze appropriate data to confirm suitability and effectiveness of QMS and to
evaluate for continuous improvement.

Analysis of data relating to:

. Customer satisfaction
e  Conformity to product requirements

9.2Internal audit

This Project has established and maintains documented information for Internal
Quality Audit PQP WP 16. This documented information describes how internal
audits are planned and conducted to check the level of mplg.;mén?dtlhq?and measure
the effectiveness of QMS.
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Audits are scheduled based on status, importance and criticality. The Auditors are
trained to perform unbiased audits.

The results of audit are recorded and brought to the attention of top management by
designated staff identified by Project In-charge through MRM for their timely
corrective action. Follow up Audits are carried out if recommended to verify and
record the implementation of the corrective action and its effectiveness.

Non-Conformities are discussed during Management Review Meeting for review and
direction.

9.3 Management review

9.3.1 General

Management Review Meetings are conducted to review the Quality Management
System at least once in three months to ensure its continuing suitability, adequacy
and effectiveness including Quality Policy and objectives. Takes necessary action
based on the target set. The meeting is attended by all dept. in charges & chaired by
Project In-charge. These meetings are coordinated by designated staff identified by
Project In-charge.

9.3.2 Management review inputs

The Management review includes of all applicable requirements of the QMS, related
performance trends and opportunities for improvement follow up actions from earlier
management reviews.

9.3.3 Management review outputs
The management review outputs include progress on Quality objectives, any related
actions required for improvement of the QMS, analysis of CA etc.,

The QMS coordinator maintains the records of such meetings.

Reference Procedures
1. Procedure for Management Review - PQP WP 05

10 IMPROVEMENT

10.1 General

W
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The project in-charge monitors & measures the processes of the quality
Management system to achieve the planned results of the product as per contract.
This is carried out by clearly preparing the Work methods, |TPs with details of stages
of monitoring, measuring, sampling, acceptance criteria, reference documents and
records to maintain and personnel responsible for the same.

10.2 Nonconformity and corrective action

This Project has established and maintains Procedure for corrective actions (PQP
WP 18) Corrective actions are taken to prevent the recurrence of non-conformities.
The actions taken are based on the magnitude of the problem and are
commensurate with the risk involved to the customer. The changes arising out of
such actions are maintained as documented information.

Corrective actions are triggered by customer complaints or non — conformities
related to product, process and system. Identification of cause of problem &
corrective actions to eliminate the problem is carried out as necessary.

Identification of problems and then determine the steps for problem solving. Action
is then initiated to resolve the problem and apply control measures. Relevant
information on action taken is captured in management review.

Reference Procedures:

1. Procedure for corrective actions - PQP WP 18
2. Procedure for customer feedback - PQP WP 15

10.3 Continual improvement

Continual improvement can be achieved by making use of the results of
implemented QMS.

Reference Procedures:
1. Procedure for Planning of QMS & Quality Policy and objectives- PQP WP 01

2. Procedure for Customer Feedback -PQP WP 15
3. Procedure for Corrective Actions -PQP WP 18
4. Procedure for Internal audit - PQP WP 16
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WORK PROCEDURES
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Reference ISO Clauses: 5.1, 6.2, 10.3

1. TITLE : Procedure for setting Quality Objectives and

6.1
6.2

6.3

6.4
6.5
6.6
6.7

planning to achieve them

PURPOSE : To establish Quality management system planning
(Project) including business objectives to meet
customer and organization’s goals.

SCOPE : Quality Management system (Project Quality Plan)

REFERENCE : 1SO 9001-2015 QMS Standard Contract Procedure for

Document control Procedure for Record control
Procedure for Risk Management
RESPONSIBILITY : PRIMARY: Project in-charge SECONDARY: QMS Co-

coordinator (site)

PROCEDURE:

Study the contract, ISO 9001-2015 QMS requirements.

Convert the Project execution strategy into initiatives for the site team and
establish Quality Objectives based on Quality policy, project requirements for
each function or process (Planning, Execution, Purchase, Quality, Safety,
Stores etc). This comprises requirements of Quality, Safety &Timely delivery.
During formulating quality objectives, relevant requirements of interested
parties shall be taken into consideration.
Set desired / target values based on the following:
° Quality Policy
° Contractual commitments;
= Relevant to conformity of products
. Internal & external Issues
. Needs & expectations of interested parties

Review and Approve objectives.

Identify resources and assign responsibility. J £ o P

Fix targets for completion & evaluation modality. E fic., SR

Draw action plan to achieve the quality obj :'bes. \A%t;

s
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Quality Assurance Plan

6.8 Monitor for implementation of Quality objectives and update objectives as
and when required.

6.9 Implement action plans and measure the results. Identify areas of
improvement & prepare corrective action plans.

6.10 Assess the risk in case of non-achievement of quality objectives, measure
impact on organization scope and deliverables.

6.11 Report progress in management review meeting and follow improvement
plans.

7. RECORDS:

1. Quality objectives - WP 01 FO1
2. MOM of Management Review Meeting - WP 05 FOI1
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Reference ISO Clauses: 6.2, 7.5, 8.2, 8.5

1.

2.

TITLE : Procedure for Control of Documents

PURPOSE: To establish and maintain a documented procedure for preparation,
review, approval, issue, revisions, re-approvals and removal of obsolete
documents. To ensure right documents at all times at point of use.

SCOPE: Project Quality Plan

REFERENCE : Procedure for: Planning of QMS & Quality objectives Control of
Records

RESPONSIBILITY: PRIMARY: QMS Co-coordinator (SITE) for sections 6.2, 6.3
& 6.5; Planning Engineer for section 6.4

SECONDARY : All dept. heads

PROCEDURE:

6.1 GENERAL:

Identify the type of document to be controlled.

Identify the process owners to control the documents

Ensure that the obsolete documents are removed; destroyed and only current
documents are available with identified persons.

6.2 ISSUE AND CONTROL OF QMS DOCUMENTS

Prepare Project Quality Plan (which includes work methods, ITP detailing
responsibility, frequency, acceptance criteria and record to be maintained) in
line with the following document:

Contract document

Model PQP

Applicable standards & Codes of practice

Obtain ‘Review and Approve’ the PQP, from Project In-charge.

Obtain approval from customer, if required contractually.

Take prints/copies of approved QMS documents and stamp as: Masier copy’.
Issue applicable PQP procedures stamped as "controlkg\iég 4 r?‘P%:ﬂ and
maintain record of issue. E ke ompee 3
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» Obtain approval and re approvals of changes/revisions as necessary.

e Maintain controlled copy list.

» \Verify revision status as per the distribution list of documents and file the latest
revision of documents and destroy the superseded copies.

6.3 DOCUMENT CHANGE

* Receive inputs through management review meeting/ internal audits/ Customer
suggestions/ additions or Changes in specification / Document change note from
users.

 Review the requirement of document change, discuss with Pl / Department
Heads and revise document. QAPs, IPTs & Work methods as and when
required are prepared and approved and added to PQP. The list of Work
procedures is maintained.

» Ensure superseded copies are destroyed except the Master copy. Issue the
revised document to controlled copy holders.

6.4 CONTROL OF DRAWINGS:

e Receive drawings and mark entry in the drawings register (soft or hard copy).

e Stamp the drawing as master copy.

e While issuing of drawings to users Stamp the drawings as “controlled copy”.

* Maintain drawings issue register showing issue of drawing to particular users.

» The when drawings get updated / changed, Stamp them as “superseded copy”
on superseded drawings of master copy and file them separately.

Withdraw the superseded drawings from site and destroy the same.

6.5 CODES & STANDARDS:

e Control applicable standards and update as and when required (at least once in
a year) and inform all concerned.

6.6 OTHER DOCUMENTS:

e Maintain incoming letters, mails, fax register mentioning subject and date of
receipt.

¢ Maintain out going letters, mails, fax register mentioning subject and date of
despatch

e Identify Files as required and maintain file list for easy retrieyal., iy
* Identify and maintain Receipt, storage and issue detallrds
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7.0 RECORDS:

e Master List of Codes & Standards - WP 02 F 01
Note:

1) Typical list of documents and there retention periods are listed in PQP WP 02 WI
01

2) Work instruction for preparation of method statement/ work procedures (Refer:
PQP WP 02 WI 02) provided for reference purpose.

3) This may be used as guideline in the absence of any specific customer
requirement.

Reference ISO Clauses: 7.5,8.1, 8.2

1. TITLE : Procedure for Control of Records

2. PURPOSE : To establish and maintain a procedure for control
of record to ensure right Legible records at right place maintained in a traceable
manner and protected in Safe manner

3. SCOPE : Project Quality Plan, contract, Correspondence

4. REFERENCE : Procedure for: Quality objectives, Document
control

5. RESPONSIBILITY : PRIMARY: All department heads;

SECONDARY: QMS coordinator (SITE)

6. PROCEDURE:

6.1 GENERAL:
» |dentify the processes, whose records are to be maintained and prepare list of
records

o |dentify and establish the frequency / period of reviewing the data and its
retention time.

e Ensure all input and output records of processes, rewews actlon reb;;rts are

= Legible

RUMBAL METRO POLITAN EEGION
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*  Not tarnished

. Numbered & filed properly

e Easily retrievable

e«  Update the master list periodically.

6.2 CORRESPONDENCE:

e Receive correspondence, enter details in computer or register
e  Mark appropriately as below

e  Action by

e  Reply by (indicate date)

e  For reference

e File

e Distribute to the concerned department for taking action.

6.3 DATA AND RECORDS IN ELECTRONIC MEDIA:

e Maintain a list of documents/ records in electronic media and back up details of
important files as decided by users.

e Ensure storage & preservation of electronic media and back-ups kept in other
building (in CD, DVD, server or other network PC)to avoid damage/
deterioration and to protect the of confidentiality.

7. RECORDS:
Master list of records - WP 03 FO1

Note:

1) Typical list of records and there retention periods are listed in PQP WP 03 WI 01

] AMUMDIALMETROPOLITAN REQTON
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Reference ISO Clauses: 5.3

1: TITEE : Procedure for preparing organization chart with
roles and responsibilities

2. PURPOSE : To establish roles and responsibilities of staff and the
flow of information to meet customer and organization's
goals.

3. SCOPE : All activities at project.

4. REFERENCE : Contract, Procedure for Document control, Procedure

for Record Control

5. RESPONSIBILITY : PRIMARY : Project in-charge
SECONDARY: Planning In-charge

6. PROCEDURE:
Organisation chart with key positions marked for implementing / managing the
Quality system Project level is as below:
Project in-charge shall issue a separate note, when a key staff is out of station (duty)
or on leave or released from site about delegation of his responsibilities to others.

MUMBAT METRO B LITAN RRGT0M
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PROJECT SPECIFIC ORGANISATION CHART SHALL BE PREPARED IN LINE
WITH CONTRACT AND INCORPORATED HERE.

(The organization chart should clearly show all the important positions/
departments, Sections and functions including service functions like MR (site),
Quality Department, Safety, P&M, etc. If required the organization chart can be split
into more than one chart for better clarification & identification. The organization
chart should be with revision no. and date and should be updated whenever any
change in site organization occurs).
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The responsibilities & Authorities of various functions are mentioned as below: If a
staff is performing multiple functions shall be responsible for the respective

functions.

Department/
Position
At Cluster
Office

Role & Responsibility

Cluster Head

Take accountability for the effectiveness of the quality
management system

Promote the use of process approach and risk based thinking
Communicate the importance of effective quality management
and conforming to the quality management system
requirements

Engage, direct and support persons to contribute to the
effectiveness of the quality management system

Promote improvement

Ensure that the resources needed for the quality management
system are available

Support other relevant management roles to demonstrate their
leadership as it applies to their areas of responsibility.

- Collate the shortcomings in existing work methods at sites and

resolve.

- Identify new work methods required for operation and inform

HQ.

Collect client requirement on technology requirements and
discuss in RMC and inform HQ through minutes.

Implement at site improved / developed / acquired work
methods and technologies and fine-tune.

Collect market information in the area and keep management
informed.

Collect competitor’s intelligence on their strategies / working at
site.

Engage in continuous interaction with both existing &
prospective customers.

- Prepare tenders of value as per management gundellnes
- Inputs to HQ in tender preparation. g\“
- Pre & Post tender follow up for all tender

MUMBAT M ETEO PO
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Cluster
Materials
Manager

~ Organize Kick-off meeting.
- Monitor site operations, variance analysis and course

correction.

- Approval of ACE.
- Approve / arrange approval of WO, PO as per management

guidelines.

- Human Resource Development — Nurture leaders.
- Sub-contractor development.

To discuss with suitable domestic vendors (from out of
registered vendors & other specialized agencies) and finalize the
purchase orders for construction materials, supply items,
construction equipment etc. Regional-Materials will take.
Procurement action for items (materials) decided in the internal
kick off meeting.

" Cluster Plant
Manager

Responsible and accountable for overall P&M Department
operations in his jurisdiction.

Jurisdiction of Cluster project manager is highly dynamic
which is depending upon the Location of the project, Job
concentration in a locality, intensity & criticality of the project
Cluster project manager may be assigned with multiple
projects or a unique project.

Reduce idle equipment population at sites by

Ensuring faster repairs to equipment under breakdown
Redeployment of idle assets at project sites

Inform to Head — P&M and IC-Resource Head on Project
requirement and surplus assets in every month and

Taking timely disposal action for uneconomical plant and
equipment

Ensure timely equipment deployment as per customer's
requirement

Establishment of site P&M workshops and equipping them
with necessary workshop machines, tools and tackles
Monitoring of equipment operation, maintenance and repairs
at site

Preparation of P&M cost estimate - site wise — covering
spares, labour, staff and external repairs cost

Collection of data regarding P&M Dep: Mﬂ%p@@tions viz.
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Availability, utilization, costs and analysis for taking corrective
actions

-  Planning and deployment of P&M staff to meet requirement at
sites and interact with Head — P&M for inter site / BU transfer
as and when required.

Cluster Safety | - Understand the L&T-IHI Consortium EHS Integrated
Head Management System (IMS) including appropriate internal and
external standards and ensure strategies are developed for
implementation throughout all operations.

-~ Make recommendations to the appropriate management on all
matters relating to EHS.

—~ Advise the IC EHS Head and Cluster Heads areas of weakness
within the EHS IMS and implementation of the system.

— Understand & promote L.I.F.E. (Living — Injury — Free — Each
day) program and Zero Harm Vision.

- Ensure L.LF.E. (Living — Injury — Free — Each day) EHS
leadership training program is delivered throughout the cluster.

— Support project set up and early mobilization.

—~ Coordinate deployment of all senior permanent and contract
EHS staff within the cluster.

—~ Stop work if unsafe practices are witnessed and promote a
‘Don’t Walk by & Commitment to Action attitude’ at all times.

—~ Co-ordinate all L&T-IHI Consortium & Infrastructure Cluster
EHS matters by receiving regular reports, making EHS visits,
and ensuring that information is circulated to keep all concerned
fully informed.

— Develop audit planning strategies and carry out EHS audit at
least once every 6 months on every project within the cluster.

— Provide EHS reports to the IC EHS Head and Cluster Head to
inform them of the status of cluster EHS performance.

— Co-ordinate the activities of independent EHS Consultants.

- Support project incident investigations and review reports prior
to issue to management.

— Attend all fatal incidents and support the investigation.

— Collect and collate incident and near miss reports and records,

| review, prepare reports and distribu f8fmation on EHS

s ki
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matters relative to the prevention of incidents and matters
relating to general EHS performance to L&T-IHI Consortium &
Infrastructure to IC EHS Head and cluster Head.

Maintain effective communications with the IC EHS Head,
cluster Head and EHS personnel to ensure an adequate flow of
EHS information relating to the EHS performance.

Attend meetings when requested

Coordinate monthly meetings with Project EHS Managers.
Monitor the provision of EHS training and advice on training
requirements.

Deliver EHS training when requested.

Liaise with the HR function and EHS training function to ensure
that records of training are fully maintained within the cluster.
Provide input into the tendering process to ensure that statutory
requirements are planned into projects at the earliest
opportunity.

Visit projects on a regular basis, meeting with the project
leaders, JV partners, clients and report to the IC EHS Head and
cluster Head of the findings

Accompany cluster Heads on EHS Tours every quarter.

Use disciplinary procedures in consultation with the IC EHS
Head, cluster Head & HR Head if any employee or contractor is
careless with regard to their own or others EHS

Cluster Quality
Head

Assist Cluster Head in

s Ensuring that the quality policy and quality objectives are
established for the quality management system and are
compatible with the context and strategic direction of the
organization

» Ensuring the integration of the quality management system
requirements into the organization’s business processes

e Ensure that the quality management system achieves its
intended results

- Identify the good practices and cascade to all the sites.

- Measure product Quality and ensure continual improvement.

- Interact with customer on Quality related issues and report to
Head cluster and Head Quality - HQ.

- Receive Monthly Quality Report (MQR) of all sites and Review,

Analyze and suggest project sites for Qualiy-Jnprovement
‘-@5" " '°
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continually.

- Co-ordinate with project sites on day to day basis and provide
necessary support to ensure the Quality of Product.

- Ensure receipt of customer feedback on Quality for n every month
as a part of MQR.

- Ensure QA support for all tender preparations for all BU's
pertaining to cluster.

- Support for preparation of PQP, work procedures, work
instructions and ITP's — New projects.

- Ensure system implementations as per Procedure at all levels in
cluster and coordinate with internal and external audits.

- Ensure QA/C staff adequacy and accountability at projects.

- Conduct meeting at cluster with site QA heads at planned
intervals/ Prepare MOM/Circulate to all sites with a copy to HQ.

- Training for Quality Gaps.

- Coordinate for procurement inspections including vendor

assessment.

- Ensure Cluster Quality Objectives reviewed as per the stated

frequency and drive for achievement.

At Site

Project In-
charge

— Take accountability for the effectiveness of the quality

management system

- Promote the use of process approach and risk based thinking

- Communicate the importance of effective quality management
and conforming to the quality management system requirements

- Engage, direct and support persons to contribute to the
effectiveness of the quality management system

- Promote improvement

- Ensure that the resources needed for the quality management
system are available

- Support other relevant management roles to demonstrate their
leadership as it applies to their areas of responsibility.

— Organize & manage all resources and field activities to achieve
an efficient and effective completion of the contract, within the
agreed time and cost, whilst paying due regard to safety and
meeting Quality requirements.

— Accountable for Quality / productivity improvements through
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process changes

— To sort out issues escalated by site MR on site process, QA/QC
on product quality

- Roll out major programs / process changes

- Give feedback on monthly reports from site MR and planning
engineer

— Preparation and implementation of Project Quality Plan, Liaison
with Customer, Regional, Head Office and local authorities.

— Negotiation with S/C and suppliers for fixing rates.

- Improving Customer satisfaction including handling customer

complaints
Construction | - Prepare Daily, weekly and monthly schedule as per 3 months
Manager look ahead program in consultation with planning engineer.

— Allocate the resource for activities as per the schedule

— Preparation and Implementation of Work procedures.

— Implementation of PQP

— Planning training requirements and arranging for training to site
staff, Supervisors at site level.

Planning In- | - Integration of project schedules for all works & monitoring.

charge — Preparation of Accepted Cost Estimate and review through Job
Cost Report at regular intervals.

— Contract review, process control and service requirement

— Coordinate with Cluster/ HQ for arranging required materials &
resources in time.

— Synchronize the activities of all departments to achieve the
planned cycle times/ overall schedule

— Arranging required information to Customers regarding project
control & progress monitoring as per contract

— Arranging required information to Cluster/ HQ about project as

— . ~ per PMS & ME{.'_:.S_ -
Planning — Preparation of MPCS schedules and ACE
Engineer ~ Monitor the progress & the cycle times for different activities of

work — highlight variances

— Preparation of Accepted Cost Estimate and review through Job
Cost Report

— Preparing actual schedule of resources required based on
achieved progress
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Reconciliation of materials & resources and other technical
reports

Billing
Engineer

Raising of invoicing on Customers as pe_r contract

Preparation of work orders & amendments for sub contract
works

Monthly preparation of S/c bills

Periodic reconciliation of Customers billing vs. S/C billing
Periodic reconciliation of materials

Contracts

Engineer

Thorough study & identification of contractual obligations of both |

parties

Develop the list & timing of obligations
Review & monitor the fulfillment
Preparation for issue of notices
Preparation of Customers correspondence

Section In-
charge

Ensure the construction activity as per approved construction &
work methods.

Prepare survey plan

Ensure conduct of Quality checks.

Ensure completion of activiies to meet the project time
schedules

Erection
Engineer

Prepare construction method statements, flow charts, work |

methods

Prepare the theoretical c,}?cle time for the activities

Conduct trials / mock up' and fine tune methods/ cycle times
Obtain approval for the methods

Execute work as per approved method statements / work
methods.

Prepare schedule of materials / plant requirement.

ISD
coordinator

Maintenance of hardware & software
Ensure timely rectification of any problems

‘Surveyors

To establish control points as per survey plan.

Responsible for day to day survey activities and maintain
records, during respective shifts

To carryout post construction survey and record as built status.
Conduct calibration of any survey equipment as per plan with
QC Engineer.

Supervisor

Prepare construction method statements, work methods and
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/FLS ( Front obtain approval for the same for civil works
line — Conduct trials / mock up.
supervisors) | - Execute work as per approved method statements / work
methods.

- Prepare schedule of materials / plant requirement.

- Ensure conducting all activities to meet the cycle time
requirement for Area A

— Front line supervision of the working labor to ensure strict
conformance to methods, quality & safety

Execution ~ Prepare construction method statements/ work procedures and

Engineer obtain approval

— Conduct trials / mock up.

— Ensure execution of work as per approved method statements /
work procedures.

— Prepare schedule of materials / plant requirement.

- Supervision of the working labor to ensure strict conformance to
methods, quality & safety _

Piping — Prepare construction method statements, work methods and

Engineer obtain approval for the same for piping works

— Conduct trials / mock up.

— Execute work as per approved method statements / work
methods.

— Prepare schedule of materials / plant requirement.

— Supervision of the working labor to ensure strict conformance to
methods, quality & safety

E&l Engineer | — Prepare construction method statements, work methods and
obtain approval for E&| works

— Conduct trials / mock up.

— Execute work as per approved method statements / work

methods.
— Prepare schedule of materials / plant requirement.
Electrical ~ Supervision of the Electrical works activities to ensure strict
Engineer conformance to methods, quality & safety.
Instrumentation | - Supervision of the Instrumentation works activities.

Engineer ——— B
_P&M in charge | — Ensure continuous availability of P&M

Phes
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Quality Assurance Plan

— Ensure periodic preventive maintenance & timely breakdown
repairs of all machinery & electrical equipment as per their
inspection manuals.

— Ensure operation of P&M as per company norms

Repairs & | — Preventive maintenance

Maintenance | - Breakdown repairs; Reporting of required data related to repairs
supervisor & maintenance

Operations | — Operation of P&M B B
supervisor — Reporting of required data related to operation

EHS Engineers | - Carry out EHS inspection of Work Area, Work Method, Men,
/ EHS officers Machine & Materials, P&M and other tools and tackles.

(EHSO) — Creating EHS awareness through Pep Talk.
— Co-ordinate in preparation of Group Risk Assessment.

- Conduct investigation of all near miss cases / Fatal / dangerous
occurrences & recommend appropriate corrective measures.

-~ Convene EHS Committee meeting & minute the proceedings
for circulation & follow-up action.

—~ Advice & co-ordinate for implementation of Work Permit
Systems.

— Plan procurement of PPE & safety devices and inspect before
use as per laid down norms.

-~ Report to Cluster EHS head on all matters pertaining to status
of EHS and promotional program'’s at site level.

— Facilitate screening of workmen and conduct EHS induction.
— Monitor administration of First Aid.

— Conduct Fire Drill, Procure, inspect and arrange to maintain
Fire Extinguishers.

- Organize campaigns, competitions & other special emphasis
program’s to promote EHS in the workplace.

— Register Customer complaints and take corrective action.
— Apprise Cluster EHS Head on EHS related problems.
— Deploy Safety Steward suitably.

— Notify site personnel if non-conformance to EHS norms
observed during site visits/site inspections. s,

. s
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- Recommend to Site In-charges, immediate discontinuance of
work until rectification, of such situations warranting immediate
action in view of imminent danger to life / property /
environment.

— Decline acceptance of such PPE / safety equipment that do not
conform to specified requirements and report to Cluster EHS
Head on the deficiencies identified during receiving inspection.

Safety steward | — Monitor Safety practices, persuade to minimize non compliance

— Report incidents beyond control and unsafe occurrences to
HSEO s
QMS — Organize and conduct Management Review Meeting_af regular

coordinator intervals at site.

— Co —ordinate internal & external audits

QA Incharge |- PQP Preparation.

— Training all site staff about the Quality requirements as per

QMS

— Identify and ensure development of methods, ITPs and all

quality records.

— Identify and develop Master List of Testing and Measuring

Equipment - calibration
— Ensure QA/ QC tests on materials and workmanship as per
ITP

— Coordinating for early disposal of non-conformity reports

— Organizing and conducting Quality audits with the co-

- ordination of all concerned
QC Engineer | — Identify material sources, and conduct material tests and ensure
conformity with specifications & standards

— Conduct Routine Tests on materials & workmanship as per ITP
for conformance and maintain records.

— ldentify, Calibrate and maintain Master List of Testing and
Measuring Equipment.

— Statistical analysis for product quality material (cube, plants, etc).

Accounts & | — Fund Management.
Administration | — Pay to suppliers and sub-contractors.
in-charge — Collection of Customer outstanding.

- Ensure adequate insurance coverage, timely claims and
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— Ensure conformance to statutory regulations and filing returns.

— Responsible for Staff / labor welfare and general administration

— Preparing & updating of cost statement

— Activity wise cost booking

— Ensure flow of proper PMS data into EIP and to Cluster/ HQ.

Accounts — Preparing & updatiﬁg of all data related to accounts

assistant — Book keeping

— Cash management

| — Banking operation for withdrawal & deposits and Reconciliation

 Time officer | - Keep records of S/c workmen and departmental workmen.

— Maintain in and out time of S/c and departmental workmen.

— Preparation of daily labour report

— Prepare bills and effect payment of departmental workmen

— Maintain records pertaining to Ilabour as per statutory
requirements.

— Responsible for labour welfare facilities

Stores officer | — Receipt & issue of materials including customer supplied
material.

- Arranging for inspection of incoming materials.

— Proper storage of materials.

— Ensure proper identification and traceability of materials

— Ensure proper Stock analysis and inventory control /
documentation

Note: the above responsibility matrix is only for guidance. The above matrix shall be
modified based on Project specific requirement.

e
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Quality Assurance Plan

5.

6.

Reference ISO Clauses: 5.1,6.3,7.1, 8.2, 8.5, 9.1, 9.3

. TITLE : Procedure for Management review

PURPOSE : To assess and ensure effective implementation and
continual improvement of the Quality Management System in satisfying the
needs of customer and organization and taking necessary actions to close the

gaps.

SCOPE : Quality Management System (Project Quality Plan)
REFERENCE : Procedure for: Quality objectives, Document control,
Planning, Execution, Internal audits, Human resource & training, Corrective
actions, Customer feedback, Risks & Opportunities.

RESPONSIBILITY : PRIMARY: QMS coordinator (SITE)

PROCEDURE:

6.1Plan Management review meeting for the site at least once in three month

interval. This can also be combined with the regular performance review
meetings.

6.2 Send MRM notification with agenda well in advance to all attendees to enable

them to come prepared for discussions.

6.3 Collect & compile the data as per the Agenda and present in MRM for

discussions and decisions.

6.4 REVIEW INPUTS

Agenda for MRM shall be as follows:
(a) Pending points of Previous Meeting & review action plans implemented
(b) Changes in external and internal issues affecting QMS

(c) Progress on Quality Objectives
(d) Customer satisfaction & feedback
(e) Process performance & conformity of Product &WM&%
()  Result of Audits

(g) Corrective actions

(h) Performance of external providers
(i) Resources requ;rement (If any)

()
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(k)  Opportunities for Improvements in process, product, best practices
6.5 REVIEWOUTPUTS

Prepare Minutes of meeting in line with points discussed as per the agenda covering
decisions on:

e Opportunities for Improvement
e Any need of changes in QMS (Project quality plan)
e Resource requirements

6.6 Send MRM Minutes with action plan, time schedule and responsibilities as
decided in the review meeting to participant.

6.7 Follow up and action plan shall be implemented as decided in the review meeting
as per time schedule and responsibilities.

7. RECORDS:

1. MOM of Management Review Meeting -WP 05 F 01
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Reference ISO Clauses: 7.1,7.2

1. TITLE : Procedure for Human Resources & Training

2. PURPOSE : To Plan, arrange resource (P&M, Materials,
Subcontractors, Suppliers, staff, workmen), and train people individually and
collectively for them to contribute their full expertise for achieving goals.

3. SCOPE : Quality Management System (Project Quality Plan)

4. REFERENCE : Procedure for:
Quality objectives
Management review
Internal audits
Customer feedback

5. RESPONSIBILITY : PRIMARY : Project in-charge
SECONDARY: Section heads

6. PROCEDURE:

6.1 Plan for resources requirements for staff, P&M, materials, workmen & external
providers to meet contractual requirements.

6.2 Obtain approval from the Cluster Head (CH).
6.3 Organize the resources as above from HQ/Cluster office/site with the help of CH.

6.4 Send revised schedules at monthly interval after assessing adequacy and
effectiveness.

6.5 Identify the personnel required to perform the work affecting Quality of the
product based on the following criteria

® Discipline

- Functional experience and skills.

. Competency
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6.6 Training needs for Employees:
o Ensure QMS awareness for the project team.

° Identify training needs of employees, recommend for in-house / external / on
job training.

B Update appraisal form and recommend to P&OD annually in FAIR form as
per their training calendar.

° Evaluate and monitor the effectiveness of the training , as applicable by
means of interactions on by any other means.

° Maintain the information relevant to trainings & competencies of people.

6.7 For Sub Contractors, supervisors & workmen:

Responsibility : PRIMARY: Section heads, QMS coordinator (Site)
SECONDARY: Project in-charge

° Plan / Identify training needs of contractors supervisors and workmen

o Conduct on job fraining and evaluate by interaction or by verifying the
subsequent job executed.

7. RECORDS:

1. Details of trainings recommended (staff)
2. List of staff and their specializations (competencies)

3. List of trainings conducted along with attendance sheet (Workmen)

o
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Reference ISO Clauses: 7.1, 8.1, 9.1

1. TITLE : PROCEDURE FOR PROJECT PLANNING AND
MONITORING
2. Objective : To Establish and maintain a procedure for project

planning and Scheduling to achieve effective control of operation and
construction activities.

3. Scope : Planning, monitoring and control of all activities of
project as per contract from Mobilization to handing over of project.

4. References : Procedure for:
Contracts management
Execution of project
Procurement
Resources

5. Responsibility : Primary: Planning in-charge; Secondary: Project in-charge.
6. Procedure:

6.1 Receive the following contract documents from HQ (tendering department):
- Contract documents
- Customer correspondences
- Letter of intent (LOI)
- Minutes of Kick off meeting
- Others (if any)

6.2 Study the contract documents and understand the project requirements with
respect to product, time and cost including other conditions as agreed in
contract.

6.3 Prepare following planning schedules:

o Sl s
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» Prepare, review and finalise Project Schedules / construction program
based on the Contractual Requirement (Baseline /master program).
Scheduling and Control Charts, CPM or PERT etc.

* Submit the same to customer /his representative and obtain approval.

* Prepare work break down structure in line with approved master program.
Consult and coordinate with construction manager /section heads to
implement the program.

e Prepare 3 months look-ahead program and issue it to construction
manager /sections heads to prepare monthly, weekly and daily plans as
applicable.

e Collect monthly program/ weekly program or program as per any other
suitable frequency from construction manager / sections heads and
compare with main program. Review the programs for effective
implementation and monitoring

* Prepare resources (manpower, material and equipment) planning and
arrange for the same.

e Prepare schedule of invoicing and submit to customer.

» |dentify and list out the statutory & regulatory requirements to be complied
with (as per Contract Document, Bye laws).

* Prepare monthly report and send it to customer (if required contractually).It
shall cover the following but not limited to:
- Updated schedule
- Resources
- Constraints
- Material status
- Drawing status
- Safety statistics
- Quality report
- Delays & action plans.

- Other highlights

6.4 Project monitoring:

 Receive progress reports weekly or any other suitable frequency from

construction manager /section heads. Compile progr_gs@”&‘l”‘fau%areas and
a0 g
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submit the same to customer (if required contractually) through project
manager.

e Prepare monthly progress reports and submit the same customer and Cluster
office / HQ through PM.

¢ Update 3 months look ahead programs. Analyze the gap with respect to plan,
discuss with Project manager and respective construction manager/section
heads. Prepare action plan to catch-up the delays.

7. Records:

LOI / Contract

MOM of Kick off meeting

Mobilization plan

Construction schedule / Program (master schedule)
Manpower planning

Material planning

Equipment planning

Invoice and fund planning

Periodical progress reports as per the suitable frequency.
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Reference ISO Clause: 8.2

1. TITLE : PROCEDURE FOR CONTRACTS MANAGEMENT.

2. Objective : To Establish and maintain a procedure for contracts
management of the project to fulfill the agreed terms & conditions of contract.

3. Scope : All aspects of contract ,all contract letters to
client(letters dealing with issues related to cost, quality ,time and safety)

4. References : Procedure for:
Planning and Monitoring
Execution of project
Resources

5. Responsibility : Primary: Contracts in-charge;
Secondary: Pl, CM, Planning in-charge.

6. Procedure:

6.1 Receive the following contract documents from HQ (tendering dept):
I Contract documents
ii.  Customer correspondences
iii. Letter of intent (LOI)
iv.  Minutes of Kick off meeting
V. Others (if any)

6.2 Study the contract documents and understand the project requirements with
respect to product, time and cost including other conditions as agreed in
contract.

6.3 For effective contract management:

* Prepare Schedule of submissions to the customer and target dates for the same.

= Identify and list out the statutory & regulatory reqUIrEW?TS%&omplled with
(as per Contract Document, Bye laws). 4

e Prepare Risk mitigation plan and risk reg:st\H
~AH/
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e Record obligations /variations (change orders) and agree with the client basis
with necessary time & cost.

e Tracking of pending invoice to be raised, measurement and client's certification
of invoice.

e Review of target milestone, invoicing to be made, and pending client
certification.

* Work out escalations, currency variations/rate adjustments and inform client

* |dentify the variations with reference to scope such as quantity, time, and cost
(loss & expense). Notify and discuss with customer /his rep on time for early
settlement.

e Escalate delays, deviations in terms of time/ milestones, scope, cost both to the
customer & organization.

e Maintain all contractual correspondences and supporting documents for the
project.

e Obtain project completion certificate from customer.
* Ensure planning and arrangement for defect liability period as per contract.
» Ensure timely project close-out in all respect as per the agreed action plan.

s Periodic reporting of cost incurred for projects under DLP, and its monitoring
against original estimates.

6.4 Send status of disputes and Issues to HQ as required.
7. Records:

1. LOI

2. MOM of Kick off meeting

3. Schedule of submissions.

4. Statutory compliance check list (PQP/WP 08 F 01)
5. Milestone compliances

6. Project completion certificate

7. All customer correspondence

8. Change orders /variation orders
9. Risk register

10 Status of disputes and Issues

AUMBAT METRODO LITAN RESTON
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6.1

6.2

6.3

Reference ISO Clauses: 8.1, 9.1

TITLE : PROCEDURE FOR MOBILISATION, REVIEW &
MONITORING OF PROJECT

Objective : To Establish and maintain a procedure for mobilization,
review and monitoring of project to support, optimum utilization of resources and
timely completion.

Scope : Resources mobilization, monitoring and completion of
project. Implementation of EIP and achieving financial parameters.

References : Procedure for
¢ Contracts management
e« Execution of project
e Procurement
e Resources
e« EIP system,
e Risk management

Responsibility : Primary: Project In-charge;
Secondary: Site Accounts in-charge, Planning in charge,
Contracts manager, Construction manager.

Procedure:

Receive the following contract documents from HQ (tendering dept):
- Letter of intent (LOI)
- Contract documents
- Customer correspondences
- Minutes of Kick off meeting
- Others ( if any)

Study the contract documents and understand the project requirements with
respect to product, time and cost including other conditions as agreed in
contract.

3 it .::r 3 = L %}1'— .]f?;!_'»
Prepare and implement of following: Eaipas b/
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¢ Management Planning and Control Schedules (S0,53,S4 etc). S0 —
Schedule of Construction program based on the Contractual Requirement.

e Accepted cost estimate (ACE)

¢ Quality objectives for the project

e Risk assessment plan including measures for mitigating the same

e Identify and list out the statutory & regulatory requirements to be complied
with (as per Contract Document, Bye laws).

¢« Subcontractors Evaluation/selection/finalization as applicable.

¢ Subcontractor Work orders

e Purchase Request / orders as applicable

e Sub-contractor/ Vendor bills certification for payment

e Project completion report

6.4 Coordinate with Cluster office / HQ for resources (Selection of
Vendor/Subcontractor for specialized items of work, P&M, Manpower and other
if any). Arrange the same either locally or through cluster office / HQ as per the
decision.

Project monitoring:
a Identify applicable and essential reports.
e Implement the identified system / reports consistently.

. Receive review comments from Cluster Head / HQ and discuss for
improvements.

«  Prepare project completion report and send to HQ.

8. Records:

* Prepare and send the following applicable schedules & reports as per the
target /frequency.
S| Description of Responsibility ResponsibilityTarget/ Record

report for for Review Frequency
preparation
1 | Accepted Cost Project CH /BUH Within Approved ACE
Estimate (ACE) | Incharge one
month of
zero date
2 | Project Quality |QMS Pl HQ- Within | PQP
Plan(PQP) coordinator Quality one
B Section Heads | department | monthof | -,
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zero date i
3 | JCR for the PE PI Monthly | EIP =
month
4 | Monthly Quality | QA/QC in- Pl Monthly | WP 09 F 01
Report charge
5 | Customer's PE Pl Monthly | Report
Invoice vs.
Cettification
6 | Reconciliation of | PE Pl Bimonthly | Report
Client’s issue
materials
7 | Quantity Paidto | PE Pl Monthly | Report
S/c vs. customer
8 | Cost Statement | Site Pl Monthly | EIP
with Revenue Accountant
Register
9 Q&C in-charge | PI Monthly | MISO01F
Monthly Quarry 01(Q&C)
& Crusher
Production
Reports
10 | Inspection Section in- QcC Atthe | Reports/formats
records for charges end of as indicated in
activities each procedures
activity

Note : All other mandatory reports pertaining to MIS MPCS & SCR shall be maintained
in EIP /Hard copy as per the management guidelines issued time to time.

9. Abbreviations:

N BN

CH : Cluster Head

Pl . Project In-Charge

Pl : Planning Engineer

HQ : Head Quarters

EIP : Enterprise Information Portal
PE : Planning Engineer

Q&C : Quarry & Crusher

KM : Knowledge Management ;
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Reference ISO Clause: 8.4

1. TITLE : Procedure for selection of Vendors, Subcontractors &
Procurement

2. PURPOSE: Establish procedure for assessment and selection of vendors &
subcontractors to procure material/ service.

3. SCOPE: Materials/equipment/services/subcontracts for project.

4. REFERENCE : Procedure for:

Planning

Contracts management

Handling, storage & Preservation & control of materials
Contract spec and approved drawings and Safety Manual

5. PROCEDURE:
5.1 General

¢ All materials required for the project shall be procured from approved vendors /
Sources only.

e All vendors shall be assessed based on their ability to supply materials which
meets project requirements and other commercial terms and conditions. Details
and status of approved vendors are maintained in EIP by materials dept.

* [n case of emergency, materials are also purchased from unapproved vendors /
sources subject to approval from competent authority for site purchase and for
HQ / Cluster purchase as per the procedures of Materials dept.

e Based on Schedule of Material Requirement (S6) which clearly defines the total
quantity, month-wise break up, source and procurement agency. Respective
person initiates purchase activities as identified.

5.2 Supply Items procured from HQ/ Cluster office

Responsibility: Planning In-charge, Project In-charge

1) Receive Kick off meeting minutes on procurement strate%on items to be
procured from HQ, Cluster office and site.
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2) Send detailed Project program indicating delivery schedules to HQ / Cluster
office.

3) Make 3 month rolling plan & next 3-month expected requirements (in line with
project program) for Bulk Materials (Steel & Cement, etc.))

4) Send the same to Cluster office / HQ, so that the procurement can be planned for
all sites together.

5) Receive data sheet / brochures from HQ / Cluster office and submit to customer
for approval if required contractually.

6) Inform customer approval status to HQ / cluster office if any.

7) The initial RFQ’s are floated to the approved vendors as listed in contract
document.

8) Vendors not listed in approved vendor list, but capable of executing the supply,
are evaluated by L&T-IHI Consortium. RFQ’s are floated these vendors ,

9) Up on receiving the technical offer from vendor, complete in all manners with
respect to RFQ, the same shall be reviewed by design team and queries are
raised in case clarifications are needed

10)Any deviations from suppliers which need customer concurrence shall be
addressed Customer in approved DCR format by design team

11)On receipt of the technical compliance sheet, the selected vendors are called for
commercial negotiation by procurement team and PQO’s are released after
concurrence from ITER-India.

12)On acceptance of PO by the vendor, the list of documents namely QAP,
datasheets, drawings (if applicable) and procedures as needed are submitted by
the vendor for approval.

13) These documents are forwarded to the customer for approval.

14)After the approval of QAP, vendor shall initiate the supply of item/Manufacturing
as per QAP and final clearance shall be obtained from L&T-IHI Consortium &
Customer before dispatched.

15)During the process vendor shall be audited by L&T-IHI Consortium based on the
importance & duration of supply.

16)Based on schedule prepare Material Request (MR) and send the same to
concerned for approval.
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17)Receive PO (Duplicate copy) and check the adequacies, delivery status dates
and inform deviations if any to HQ / Cluster office for action.

18)Follow-up with purchase department in case of delay. Receive materials and
check inspection report, Material Test Certificate (MTC) and Physical condition of
materials and inform concerned personnel of the deviations / damages if any.

19)Follow corrective action if needed
5.3 Construction Materials procured from HQ / Cluster office

Responsibility: Planning In-charge, Purchase in-charge
1) Follow step 5.2 - 1

2) Send S6 with ACE provisions and list of approved vendors (contractually agreed)
to Purchase department for HQ / Cluster office procurement

3) Raise Purchase requisition( PR) for materials indicating approved vendors
agreed in contract, Specification of the product, inspection and acceptance
criteria, delivery schedule and requirements of QMS.

4) Purchase in charge / Planning In-charge shall collect Quotations from approved
vendors by giving details as per PR.

5) Prepare the Comparative statement and recommend the prospective suppliers,
PI/PE/Purchase in charge shall negotiate with suppliers and finalises the
suppliers one or more considering material schedule and quantity.

6) Purchase in charge shall then forward to Materials Dept. through Cluster Head
for purchase (as per approved limits)

7) Purchase in charge shall follow-up with purchase department in case of delay.

8) Purchase in charge shall receive materials and offer the Materials & TC for
inspection to designated persons & get MRN approved after inspection

5.4 Construction Materials procured from Site

Responsibility: Planning In-charge, Purchase in -charge
1)  Follow step 5.1 -1
2) Raise Material request indicating specifications g R
3) Approve MR and send to Stores I
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4) Identify vendors for material procurement based on source of supply and
capability of supply.

5) Prepare comparative statement and select capable vendor
6) Take rate approval from Cluster Head for material procured from site

7) Purchase in-charge shall raise PO on the approved vendors with detailed
specification of the product, quantity, inspection and acceptance criteria, delivery
schedule and requirement of QMS and send to PI for approval

8) Approve PO and send to Stores for procurement with a copy to indenter

9) Purchase in-charge shall arrange to get the Quality of material Checked at
Vendors premises or on receipt at site (Material incorporated in Product) by
designated person & approve MRN.

10) Accept approved materials or Follow procedure for Control of non-conforming
product

5.5 SERVICES / SUB-CONTRACTS

Responsibility: Project in-charge

1) Receive Kick off meting minutes on strategy on subcontracting to be initiated by
HQ and Cluster office and site.

2) Obtain item rate approval from Cluster Head (where required).

3) ldentify potential agencies based on previous performance and assessment.
4) Screen the Sub-contractors based on Technical / Financial competence

5) Obtain Quotes from selected parties and Negotiate

6) Place order on the party offering best technical and commercial terms after
obtaining approval from appropriate authority

7) Evaluate the Sub Contractors / Specialised contractor periodically in EIP.
(tentatively every quarter) — Annexure : PQP WP 10 GL 01

8) Update master list of Specialised contractors / sub-contractors in EIP

6. RECORDS:

1. All records as per stores manual in Portal
2. Quality Plan/ITP
3. Technical specifications

MUTMBAL METEDTOLITAN RIS 10N
DEVELSHAENT ALLCHORTTY
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4. Screening of subcontractors as per EIP
5. Master list of specialized contractors as per EIP
6. Performance report as per EIP.

VENDOR QUESTIONNAIRE — SELF ASSESSMENT FORM

|IQUESTIONNAIRE FOR VENDOR /SUB-CONTRACTOR/MANUFACTURER]

INSTRUCTIONS TO THE VENDOR/SUPPLIER FOR FILLING UP THE
QUESTIONNAIRE

1. The Vendor / Supplier is required to respond to all the questions given in
this questionnaire. (Incase of ISO Company Certificate of Approval is
required).

2. The reply to each question should be 'SPECIFIC’ to the present condition of
operation / systems followed.

3. The space provided against each question shall be used for giving replies.
Where space is not found sufficient, a separate sheet for replies shall be
enclosed. However care should be taken to co-relate the replies with the
question.

4. If certain questions are found to be not applicable with respect to the
present system followed, the reply shall be 'NOT APPLICABLE".

1. Name of the Company Details

2. a. Postal Address with
Telephone nos.

b. Factory address with
Telephone nos.

gt P 3
! MUMBAT METROPOLITAN REGTON
. DEVELCEMERT ALTHOEITY
« ik
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| Head of the Company with

Designation & Telephone no.

Constitution of the Company:

Sole Proprietorship/
Partnership/ Private/ Private
Ltd. / Deemed Ltd./ Public
Sector Undertaking

Nature of Business:
Manufacturer / Vendor /
Contractor / Fabricator

Registrations (Furnish
details):

Local Sales Tax, Central
Sales Tax & Excise:

Area, Office, Factory, Total &
Covered:

Are the land and building
owned:

Details of bank facilities
being availed & bankers:

The turnover in the last three
years:

| (indicate separately)

Type and range of products
being manufactured /
handled:

Specify the product for which
the acceptance is sought:

13.

Give details if facilities for
designing the product exist:

14,

Indicate sources of raw
materials:

Manufacturing facilities and
material handling equipment:
(if required attach separate
sheet giving list of
machineries with capacity &

T M,
k! hi P,

KMUMBAL' METROFOLITAN ERGION
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quantity)

At factory & at proposed
project

16. | Details of work force
(Furnish details about No. of
Managers, Engineers,
supervisors, workers, skilled,
semiskilled, others) involved:

At factory & at proposed
project:

(Organizational chart shall
be submitted)

17. | Production capacity / month
in terms of:

At factory & at proposed
project:

| 18. | List of reputed customers:

19. | Does the company have a
production independent
Quality control set up?

If so whom does the QA /
QC in charge report to:

20. | Details of measuring
instruments available in
house with range & quantity.
21. | Furnish details of testing
equipment available in house
with capacity and quantity:
22. | Are instruments and test
equipment calibrated:

23. | Quality Assurance Plan /

MUMBAL METRCPOLITAN REGION
EEVELOFMENT AUTHORITY
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Inspection test Plan for
products: (Attach a copy of
format for reference)

24. | System for Inspection of
incoming materials:
(Attach a copy of format
being used to record the
inspections)

25. | Have you been approved By
any of the Inspection
Agencies / Consultants /
Public Sector undertakings?
If yes, provide details.

26. | Any other details you wish to
furnish to substantiate your
credentials:

1. Name of the Company Details

2 | a Postal Address with
Telephone nos.

b. Factory address with
Telephone nos.

3. Head of the Company with
Designation & Telephone no. }

4. | Constitution of the Company: — -
Sole Proprietorship/ ]
Partnership/ Private/ Private 7

Ltd. / Deemed Ltd./ Public

CHE|I'NAI

¥
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Sector Undertaking

B, Nature of Business:
Manufacturer / Vendor /
Contractor / Fabricator

Note: Kindly attach supporting documents wherever it is required.

I/We hereby certify that the information furnished for the above questions are
correct and can be subjected to audit/evaluation by client.

Date: Signature and seal of authorized representative

gt 5 " -5
A O
£ ‘!-\
J MUMIEAL M ETEPCLITAN REGION
4 DEVELCEAENT AUTHORITY
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L&T-IHI Consortium VENDOR EVALUATION SHEET

Report No Contractor: M/s. L&T-IHI Consortium
Date Vendor:
Ref No .
Item _ e
Criteria/Observation Comments if any
1. General:
' a) Floor space adequacy for present Adequate / Not Adequate / NA
activity Adequate / Not Adequate / NA
b) Floor space adequacy for expansion
c) Housekeeping and cleanliness Bad / fair / satisfactory / good / NA
d) Apparent age of plant Old / being modernized / modern /
NA
e) Apparent plant maintenance Bad / fair / satisfactory / good / NA
f) Is working of following satisfactory
Production planning YES /NO
Quality control YES / NO
' g) General order of Workmanship Unsatisfactory / satisfactory / good /
NA
h) Records and documentation | Unsatisfactory / satisfactory / good /
(availability and up keeping) NA
2. Specific to vendor enquiry: —
a. Vendor’s understanding and Unsatisfactory / satisfactory / good /
interpretation of : NA
i) Scope of work Unsatisfactory / satisfactory / good /
ii) Related standards NA
iii) Constructional features g:aatisfactory | satisfactory / good /
iv) Functional requirements -
Unsatisfactory / satisfactory / good /
v) QS Requirements NA

Unsatisfactory / satisfactory / good /
i s B/

b
’} MUMBAL MITROPOLITAN BEGION
DEYELOPMENT AUTHEIRITY
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NA
'b. Capability of the Vendor ( Based on manpower and facilities)
i) To design and develop Unsatisfactory / satisfactory / good /

NA

ii) To fabricate

iii) To inspect Unsatisfactory / satisfactory / good /

NA
Unsatisfactory / satisfactory / good /
NA
c. Ability to provide: Bad / satisfactory / good / NA
i) Relevant documentary support Bad / satisfactory / good / NA

ii) To meet delivery schedule

3. Recommendation: (This recommendation is restricted to the tender enquiry
and valid for six months only)

Assessed by
Name
Signature

MASTER LIST OF VENDORS
Project:

Month:

MUMBAL M ETROPULITAN ERGION
Y, DEVELOPMENT AUTHORITY
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(Planning In charge) (QA —In charge)

Note: This list will be updated on monthly basis & submitted to ITER INDIA every
month as a part of Monthly Progress Report.

cmm
[

MUMBAI METEOFOLITAN REGION
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Reference ISO Clauses: 6.1, 10.2, 10.3
[ TITLE: Procedure for Risk Management
2. OBJECTIVE:
To define the standard operating procedure for actions to address risk and
opportunities during Pre-bid Risk Review Process and Execution (Post-bid) Risk
Review Process.
3. SCOPE:
1. Pre-bid Risk Review Process.

2. Execution Risk Review Process,
3. Closeout Risk Review Process ( at the closure of the projects)

4. PROCEDURE:

e Ensuring that the Pre-bid Risk Review is conducted for all the Tenders which
Management intends to bid.

e Conducting Execution Risk Reviews in order to identify and mitigate the Risks
during execution stage for all the successful tenders/ ongoing jobs

Sl. Procedure Steps Responsibility Reference Record Record
No. Document Maintained Distribution
1.0 Pre-Bid Risk Review Process
1.1 | Receipt of Tender HOD Tender e-mail Team
documents  from ( CACM) Document member
respective BU
tendering team

1.2 | Studying and | HOD/Team -do- - Team
understanding the Member member

implications of all
the Clauses given
in GCC, SCC

1.3 | Sending the|  HOD -do- email |  Risk

“ hﬁég%é lenderin

SRR
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1.4

comments on the
various serious
and unfair clauses
present in the
tender to BU head
and Tender
Department head

Conduct Pre-bid
Risk Review
meeting with
different level of
approving
authority based on
the value of the
Tender as detailed
below in the
format provided by
the corporate risk
management.

Tenaéfing
Team

g Team

e-mail

Pre-bid Risk
Register

1.4.

Discuss/  minute
on the means and
possibilities of
mitigating the Risk
and finding
opportunities  for
improvement

during the Pre-bid
meeting for the
identified areas in
the above process

Risk
Committee

Risk
Presentati
on

Risk
Presentation,
Risk Registel

Corporate
level Risk
Committee

Level | Approvin

1 g
Authority

DMD, IC
Head &
1,200/ |IC F&A
Head

Tendering
Team

e-mail

e-mail

MUMBAL METED FOLITAN REGION

iz "'\
} DEVEL OPMENT AUTHORITY
=3 s
-

IC level Risk

Team
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1.4. Level | Approvin Tendering e-mail e-mail Corporate
3 2 s) Team level Risk
Authority Committee
INR CFO and
1,200 | Director
to INR | In-charge
2,000
Crs
1.4.| Level | Approvin Tendering e-mail e-mail Corporate
4 3 g Team level Risk
Authority Committee
Above | GEC
INR
2,000
Crs
1.5 | Providing Risk Committee
clearance for issue
of Tender bond
based on the
outcome of Pre-
bid meeting.

Procedure Steps Responsibility Reference

Document

Record

Record

Maintained Distribution

which Execution
Risk Review are to
be conducted, in

consultation with
respective Business
Units and obtain

MUMBAT METRC FOLITAN REGION
Z DEVELOUMENT AUTHOIRITY

2.0 Execution Risk Review Process

2.1 | Plan, prepare and HOD List of Risk IC &
finalize Annual | ( CACM) ongoing Calendar Corporate
Calendar, containing Projects Risk
details of Projects for Committee
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2.2

2.3

approval from IC
head & DMD office.

Project  Site to
prepare  Executive
Summary and
Presentation as per
the Standard

Template on Risks.

Consider the internal
& external issues
and needs &
expectations of
interested parties
identified while
preparing risk
assessment.

Project
Manager

Risk
Template

"Risk
Presentation

IC — Risk
committee

Conduct ERR either
at the Project site or
through Video
Conferencing.
Members from IC /
BU / Cluster / Project
team /Divisional
Corporate &
Corporate (Mumbai)
Risk Team are the
attendees

During review, any

issues regarding
Quantity  Variation,
Cost Variance,
Project  Schedule,
Cash Flow, BG
details, LD, DLP,
Risk Provision

details etc., would be
discussed in a
detailed manner so

IC = Risk
Team &
Site

Risk
Calendar,
Risk
Presentation

W

} MUMBAL METROFOLITAN REGIOH
4. DENELOFMINT AUTHORITY
s

c_a-maii,
Risk MOM

E
e Il

IC &
Corporate
Risk
Committee,
IC
Head/BU
Head
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that the Project
objectives are
improved.

2.4

Carryout internal

ERRs once in six
months.

In case of non-
achievement of
quality  objectives,
measure impact on
organization scope
and deliverables |,
carryout risk
assessment &
mitigate,

Site

Risk MOM/Notes
Presentation

HOD
( CACM)

25|

Conduct close out
Risk Review at the
end of the project as
per clause 2.2 & 2.3

As per clause 2.2 & 2.3

4. ABBREVIATION:

A. BG - Bank Guarantee

B. BU - Business Unit

C.

D.

E

F

G.

H:

I

J. HOD - Head of Department
K. LD - Liquidated Damage
ks

RELATED RECORDS:

CFO - Chief Financial Officer

CACM - Contracts Administration & Claim management
DMD - Deputy Managing Director

DLP - Defect Liability Period

ERR - Execution Risk Review

GCC - General Conditions of Contract

GEC - Group Executive Chairman

SCC - Special Conditions of Contract

BIUMBAL METROPOLITAN REGION
7 DEVELOFMENT AUTHOKRITY
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Pre-bid Risk Register

Annual Execution Risk Review Calendar
Project Executive Summary

Project Risk Review Presentation

moow?>»

Risk Management — Policy & Procedure Manual

6. A) Input for Pre Bid Risk Review
Risk elements in
i. Political
ii. Economic
iii. Social
iv. Environmental
v. Technological
vi. Legal
vii. Financial
viii. Any other relevant aspects
7. B) Input for Execution Risk Review ( Ongoing & Closeout)
Elements in
ix. Contractual
x. Financial
xi. EHS & Quality
xii. Resources
xiii. Any other relevant aspects

8. Output
a. Risk MOM ( for Pre-bid risk review)
b. Project Risk Review Record ( for ERR & closeout risk review)

AMUMBAY METR O POLITAN REGIOH
£7 DEVELORMENT AUTHIRITY
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Reference ISO Clause: 8.5.2
1. TITLE: Procedure for Identification & traceability.

2. PURPOSE: Establish, implement & maintain procedure for proper identification
and easy traceability of materials received and in process of manufacturing of
products at site

3. SCOPE: Quality Management System (Project Quality Plan)

4. REFERENCE: Procedure / Manual for:
e Planning

e Safety Manual

e Handling, storage & Preservation.

e Stores manual

5. PROCEDURE:

5.1 Stores area:

1) Materials at all stages of inspection are identified with their status as per the
below guideline table:

Descri - Under Inspection Accepted Not Accepted
ption Onthe Reco- Resp- Onthe Reco- Resp- Onthe Reco- Resp-
of Mater - rd Ref onsib- Materi rd Ref onsib Mater- rd Ref onsib-
Material ials ility als - ility ials ility
1 At Stores Materials :
a) Steel : Board MRN | Stores | Board MRN | Stores Red MRN | Design
Reinforc DC DC Paint | & Non ated
ement accept staff
ance
j = report
b) Raw -Do- | -Do- | -Do- | Accept | -Do- | -Do- | Rejec | -Do- | -Do-
material ed ted
Steel Sticker/ Sticker/
markin markin
S S S— g
c) | Cement | -Do- | -Do- | -Do- | -Do- | -Do- | -Do- | Board | -Do- | -Do-
d) | Bricks/ | -Do- | -Do- | -Do- -Do- | -Do- | -Do- Red -Do- | -Do-
Blocks paint/
Rejec
ted
| | e I Sticker
e) Pipes -Do- | Do~ | -Do- | Accept |
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and ed
Accesso Sticker/
ries Markin
g .l
f) Paints -Do- | -Do- - Do - -Do- | -Do- | -Do- | -Do- | -Do- -Do -
g) | Bolts, -Do- | -Do- | -Do- | -Do- | -Do- | -Do- | -Do- | -Do- | -Do-
Nuts
Wash
ers
1) Other Board/ | -Do- -Do- Board/ | -Do- -Do- | Board/ | -Do-
Sticker/ Sticker/ Sticker/ -Do-
Markin Markin Markin
g g g
2 At location -
a) | Aggrega | Notto | MRN/ | Design | Unload | MRN | Desig | Send MRN | Design
tes/ unload DC ated locatio DC nated back DC & ated
Bricks/ from Staff n Staff the NAR Staff
Blocks the lorry
L | _lorry
b) Raw Markin | MRN/ -Do- Markin | -Do- -Do- | Markin | -Do- -Do-
Material g DC g g
steel /Batch /Batch /Batch
Nos. — Nos. Nos.
c) In Notto | Check | -Do - Clear | Check | -Do- | Rejecte | Inspec | -Do-
process start list/ for list/ d tion
next | inspec next | inspec Sticker | Test
activity | tion & activity | tion & record
test test &
record record NAR
. s s
d) Final Checkli | -Do- | -Do- | Accept | -Do- | -Do- | -Do- | -Do- | -Do-
Inspecti st/ ed
on inspecti Sticker
on &
test
records _ll

2) In case of customer supplied material the same procedure given above shall be
followed for the identifications or as stated in the product manual.

Responsibility: Site section head

In process area:

9) ldentify the stages for identification of the product in work methods / ITP P

MUPMABAT METIOFOLITAN KRGTGH
DEVELCSFARENT ALUTHORITY.
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10) In control points of procedure, review the identification status of the product and
record wherever necessary the unique identification numbers or codes.

11) Incorporate all the identification nos/codes recorded, in the final product at the time
of handing over to customer through necessary documentation / manual for easy
traceability.

6. RECORDS:

1) Records as per above table.
2) Inspection Records from activities.

o AR Sy

Tk ket
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Reference ISO Clause: 8.5.4

1. TITLE: Procedure for Receipt, Handling, Storage, Preservation, Issue &
control of Material

2. PURPOSE: Establish a procedure for Receipt, Handling, Storage,
Preservation, Issue & control of material.

3. SCOPE: All materials required for construction of projects. This includes own
and customer supplied materials/components.

4. REFERENCE: Procedure for:
a. Selection of vendors & procurement
b. Identification & traceability.
C Safety Manual
d. Stores manual
e EIP / SMS software

5. RESPONSIBILITY: PRIMARY  : Stores In charge (Sl);
SECONDARY : Section in-charges, Accounts in charge

6. PROCEDURE: (Also refer the flow chart at the end of the procedure)

6.1 RECEIPT:

6.1.1 Stores Incharge (Sl) along with PM/CM, Accountant and PE shall identify the
location for establishing the store facilities. The following points are considered
during the identification of a location.

e Scope of work
+ Volume of materials to be handled
e Proximity of construction location
¢ Level of the Ground
e Transport
Infrastructure etc.,
PM/CM shall arrange all infrastructures as per plan.

6.1.2 Sl shall receive materials and arranges for Unloading
6.1.3 Sl verifies the materials against the Materials requisition (MR), Purchase
Order (PO) received from Purchase In charge and Deliverx__gpgilan (DC).

} MUMBAT MITROPOLITAN REGION
DEVELD FMENT AUTTHORITY
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6.1.4 Sl shall affix Stamp “SUBJECT TO VERIFICATION/INSPECTION “in lorry receipt’
after ascertaining the No of Package / Bundles / Boxes in line with the Delivery
slip.

6.1.5 Sl shall organizes to segregate the materials as

e Consumables

Raw Materials

Spare Materials

Bolts & Nuts and Washers

e Other materials
and verifying the individual item for correct quantity. S| communicates vendor in
writing through Purchase In charge (Pl) if any shortage/ damage is found for
necessary action.

6.1.6 Sl prepares “ Material receipt note ( MRN ) and arranges for inspection through
designated staff by handing over the MRN, DC & PO

6.1.7 Designated staff inspects as per quality plan (QP), Specification, purchase order.

6.1.8 Sl shall compile all the papers - MRN, PO, DC, Bill & non acceptance report (if

any) to PM/CM for his approval and Accounts for further action.

6.2 HANDLING

6.2.1 Maintain a list of Perishable materials to ensure “first in -first out”. Keeps
monitoring the shelf life of material and informs the PE & QA for necessary
action.

6.2.3 Follow applicable test for perishable items if in storage for a long time, .

6.2.4 Follow housekeeping instructions as per safety manual, for preservation of
intermediate / end product.

6.2.5 Sl shall arrange to stack the accepted materials in the designated area.

6.2.6 Rejected materials shall be handled as per the directions of inspection Report.
Accepted and rejected materials are identified as per procedure for identification &
traceability.

6.3 STORAGE
6.3.1 Materials shall be identified & coded as per Stores manual.

6.3.2 Materials shall be stored as per the requirement including sp@maiwstqr@ge such as
cement, paints, chemicals, etc.

MUMEAT METRCPFOLITAN RESION
¥ DEVELOPMENT AHTHOLTY
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6.3.3 Periodic verification of the materials shall be carried out to check and ensure the
materials are in good condition. S| shall take necessary steps for improvements in
the facilities for proper storage if required.

6.4 PRESERVATION
Responsibility: Store In-charge & Section in-charge

6.4.1 The materials shall be preserved as per the requirements of the manufacturer,
where manufacturer specs are not available enough care shall be taken to
preserve the same to maintain its properties.

6.4.1 After the product is manufactured or construction is completed, the same shall be
kept in good condition until it is handed over to customers. This covers part /full
completed project till it is handed over to customer.

6.4.2 Where handing over in stages the necessary records will be maintained and after
final handing-over, necessary completion certificate is obtained from customer.

6.5 DELIVERY

Responsibility: Section in-charge

6.5.1 Plan pre-delivery activities and prepare a checklist to identify areas that are critical.

6.5.2 Review and ensure the correctness of the product suiting the requirements of
customer.

6.5.3 Wherever required prepare ‘do’ and ‘don’ts’ manual or the precaution to be taken at
the time of usage of the product and specification of the product in brief.

6.5.4 Handover the product to customer as above and also the defect liability / warranty
details if any and take customer acknowledgement.

6.6 ISSUE MATERIALS:

6.6.1 Sl shall issue the materials as per the Indent of user department after verifying
purchase requests as applicable.

6.6.2 Sl shall verify the following before issue of materials
« Signature of Authorised Person as per authorisation |l§t W&m PM/CM
e Cost Code S ;

AT
& b
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Material Code ( if any )

Unit of measurement

Quantity

Availability of Stock

6.5.3 Materials are also despatched as per the requisition to other sites in case of
excess or on completion of project.

6.7 MONITORING & CONTROL:

6.7.1 Sl shall prepare monthly stock statement after updating all the indents.
6.7.2 Sl shall arrange to carry out the perceptual physical stock verification and reconcile
the same against the book stock of verified items.

6.7.3 Sl shall also verify the daily stock position of critical item and inform the same to
PM/CM & PE.

6.7.4 Suitable software package like Site Material System (SMS) shall be used to
maintain stores system. In such cases records of stores like Material receipt note,
Material Issue Book, Statement of Inventory and Stock Register / Material card
shall be maintained in electronic media.

6.7.5 Refer the attached flow chart for the material purchase procedure.

6.8 CUSTOMER / EXTERNAL PROVIDER SUPPLIED MATERIALS & PRODUCTS:

6.8.1 Sl shall receive materials from customer / external provider or their representative
to be used in the construction of project as per the advice of PM/ PE.

6.8.2 Sl shall handle the customer/external provider supplied material in the same
manner (receipt, inspection, handling, storage, preservation, delivery. Issue &
monitoring & control) as our own material once it is received.

6.8.3 Sl shall verify the quantity in the packages against the quantity in Delivery slip/
Challan and prepares “customer / external provider supplied material verification
report “including any damages / losses noticed.

6.8.5 Sl shall send a copy of customer/ external provider supplied material verification
report along with original LR, DC & Packing List to planning dept. for their action.

6.8.6 Sl shall maintain separate MRN for customer/ external provider supplied products.

6.8.7 Sl shall reconcile the stock of customer / external provider supplied materials
once a month and prepares stock statement.

6.8.8 Sl shall maintain separate MRN, Indent, Bin Card, Stock Reglster etc., for
customer/external provider supplied materials for easy cl%mca{%mg?
reconciliation. : ﬁy ‘

ANIMBA] METEOTOUTAN RISION
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7. RECORDS:

1. Work Instruction for Handling of Material at Stores / Stores
manual

2. Material Requisition
3. Purchase Order

4. Delivery Challan / Bill
5. Indent

6. Material Receipt Note
7. Customer / external provider supplied material verification report
8. Material Issue Book

9. Statement of Inventory

10. Receiving Inspection records
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FLOW CHART FOR MATERIAL PURCHASE / PROCUREMENT

PROCEDURE
( MATERIAL PURCHASE / PROCUREMENT PROCESS |
v v
Process : Enter Matenal Requisition in Process : Enter Electrical & Major P&M items
regisier Requisition in register
Rﬁpmlhlﬂly Site Incharge & Planning Incharge Responsibility : P&M Incharge
Record : Matenal Requisition Register Recoid : Matenial Reguisition Register
Rdpom mnn{ S e
espons anning Incharge
Recaid Malarml Requmrlmn Register I
f Not Approv |
r
Process pmu the MR
Rﬂp,nmih,lllty roject Manager
Record Matnml Requisition Register
Approved
: Selection of Source
hpnmlhlihy Stom Incharge
Place Stare
Process : Raizing Local Purchase arder Process : Raising Cluster level Purchase order
Responsibility : Store Incharge Responsibility : Store Incharge
Record : Purchase Ordar Racord : Purchase Order
Pracess : Follow up with Purchase Dept.
Responsibility : Purchase Incharge
Record + Local & Cluster Purchase Order
3 Piocess : Quality checkup of
= : : : incoming matarials
Rrocens z Recaive the mutensl & chackwith RO }-—u Responsibility i: Cuality Incharge
{"“P"“‘“’“W : Store Incharge Racord : MRN & Teel raports
F
Piocess : Proper storage of materials
Responsibility : Store Incharge
F

Process : Shall issue the matenals as per Indent of user
department afteryerifying the Punrchase request

Respansibility : Store Incharge

Ref. Document: indent copy

MIABAT METECPOLITAN RIOTON
DEVELOPAMENT ALTHOEFTY
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Reference |ISO Clause: 7.1.5

6.1

6.5

6.6

6.7

6.8

6.9

TITLE: CONTROL OF MONITORING & MEASUREMENT EQUIPMENT

PURPOSE: Establish and maintain a procedure for calibration and
maintenance of the inspection and test equipment to ensure that the equipment
is capable of performing to required accuracy.

SCOPE: Quality Management System (Project Quality Plan)

REFERENCE: Procedure for:
Management Review
Corrective actions
Risks & Opportunities

RESPONSIBILITY: PRIMARY: QA/QC Engineer

PROCEDURE:

Prepare list of measuring equipment required, ensure adequate care is taken
while selecting the monitoring and measuring instrument with suitable
specifications, including range to be measured, accuracy and robustness under

specific conditions.

Identify list of equipment requiring initial calibration prior to first use (both Internal
& External)

Prepare method of internal calibration (If Required)

Prepare the process of measurement and ensure that monitoring &
measurement is carried out as per the requirement.

Identify list of equipment's regarding statutory items like weights and measures.
Calibrate & stamp it with government agency of weights and measures
department.

Prepare sequence of calibration and location

} MUMBAT METEOPOLITAN REGI0N $
BEVELCPEMENT ALTTHO i
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6.10 Calibrate testing equipment to traceable international or national
measurement standards and maintain record. Wherever acceptance criteria not
available as per standards or code, define acceptance criteria according to
usage.

6.11 Protect from damage and deterioration during handling, Maintenance and
storage.

6.12 Maintain the record indicating the unique identification of instrument,
frequency of recalibration, calibration status.

6.13 Assessing and documenting the validity of previous inspection & test results
when Non-conformity is found and take appropriate action on the equipment.

6.11 If any software is used for the purpose the ability of the same to satisfy intended
application shall be confirmed prior to use.

7. RECORDS:

1. List of Instruments for Calibration — WP 14 FO1
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Reference ISO Clauses: 5.1,7.1,8.2,10.2 & 10.3
1. TITLE: PROCEDURE FOR CUSTOMER FEEDBACK

2. PURPOSE: Establish, implement & maintain a procedure for Customer feedback
and analysis of the same for improvement.

3. SCOPE: AQuality Management System (Project Quality Plan) — All processes &
products

4. REFERENCE: Procedure for:

o Management review
Internal audits
Corrective action
Risks & Opportunities
Project planning

0 0O 0O 0

5. RESPONSIBILITY: PRIMARY: Project in-charge; SECONDARY: All section Heads

6. PROCEDURE:
CUSTOMER COMPLAINTS THROUGH LETTER
6.1 Record the Customer complaint and acknowledge the receipt of the same.
6.2 Discuss the Customer complaint
. Examine root causes.
= |dentify & implement corrective action
=  Assess Results
. Inform customer
*  Review procedure and reformulate prevention of repetitive complaint.
6.3 Reply to Customer complaints with action plan and target dates for achieving the
same.
6.4 Communicate to customer on action taken on complaint.
DIRECT CUSTOMER FEEDBACK:
6.5 Receive information about direct customer satisfaction from HQ.

6.6 Prepare action plan on area of dissatisfaction with the consultation of all sections
6.7 Improve performance on area of dissatisfaction.

6.8 Inform HQ on area of action initiated. Pl 7o
R 2
7.0 RECORDS: | ﬁfi’ 0 R
1. Customer complaint register - WP 15 F 0T "7}
g

P g
£ i
i g b,
} AOUTMBAT METROPOLITAN RESION
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Reference ISO Clauses: 9.2 & 10.3
1. TITLE: Procedure for Internal Audits

2. PURPOSE: Monitor and check continuing suitability and effectiveness of the
Quality management system

3. SCOPE: Project Quality Plan and Contract Documents

4. REFERENCE: Procedure for:
Document control
Management Review meeting
Corrective actions

Risks & Opportunities
Customer Feedback

O Lo hy

5. RESPONSIBILITY: PRIMARY: QMS coordinator (SITE)

6. PROCEDURE:

6.1 Prepare Audit plan at site, covering all Inter-department audit once in Six months
interval (Internal/HQ/External).

6.2 Intimate auditee of the concerned department well in advance.

6.3 Arrange Audit by trained auditor as identified on Scheduled date & time covering
all the aspects of PQP including Product Quality checks. Check for pending
NCRs if any, with reference to previous audits & reviews for root cause of the
problem & corrective action if any for the same.

6.4 Auditor to raise NCR, in case of identification of non-conformity after verifying for
objective evidence and seek acceptance of NCR by Auditee. Auditor shall give
detailed reporis on audit findings.

6.5 Follow-up with concerned departments for verification of actions taken on non-
conformity & find root cause analysis to avoid repetition of non-conformity & to
close NCR, and action taken for Audit findings as per report.

6.6 Summarise NCRs, Status, NCR Ageing analysis & Present for management
review meeting at site level.

’J
CHENNAL
&NH—J

l__,.-' "'t._\
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6.7 Update Audit Plan cum record based on findings and objective evidence
obtained during audit.
6.8 Reschedule leftover audit (if any) to subsequent quarter,

6.9 Discuss audit findings in management review for the improvement in process /
product quality and implement action plan as discussed.

7. Records

1. Audit Calendar -WP 16 F D1
2.  Audit Summary Report -WP 16 F 02
3. NCR -GEN10F 03

Q}TH 1’4‘,’;'
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Reference ISO Clauses: 8.1,8.4,8.5,8.7,9.1 & 10.2

1. TITLE: Procedure for Inspection & Testing to control and deal with
nonconforming products and prevent them from unintended use.

2. PURPOSE: Inspect & test all incoming materials and products & services under
project scope as per ITP/QAP to control non-conforming products at all stages up
to delivery and disposal of non-conformances if any appropriately.

3. SCOPE: Quality Management System (Project Quality Plan)

4. REFERENCE: Procedure for:
1. Management review
2. Risks & Opportunities
3. Corrective actions

RESPONSIBILITY:
PRIMARY: QA/QC Engineer for section 6.1, Section heads for section 6.2
6. PROCEDURE:

6.1 INSPECTION & TESTING:

« Plan the characteristics of the raw material, process and product to be
checked, frequency of check, method of check, sampling size (ITP/QAP) (Ref
ITP 01)

e Plan stages of customer verification as per contract agreement. (ITP/QAP)

e Conduct inspection & tests as per plan and keep relevant records to
demonstrate the conformance.

e Check the results against planned requirements. (ITP/QAP) Improve
methodology or process and take necessary corrective action where planned
results are not achieved

» Get approval of the competent authority and or the customer for acceptable
minor deviations from the planned arrangements.

e Use calibrated equipment for measuring processes.

e After Completion of subsystems as per QAP the corresponding
systems/subsystems shall be handed over to customer as per enclosed
sample (Ref TOC 01) NN

R

} SUUMBAT METROPOLITAN REGION
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6.2 CONTROL OF NON-CONFORMING PRODUCT:

Identify Non-conforming product / service found through
»  Customer complaints
» Audits
» Inspections
Prepare action plan to remove the non-conformity.
» By rectification /reworks/corrective action

» By alternative use
» By degrading
» By scraping.

Implement corrective action to eliminate the root cause of the non-conformity.

Cases where non-conformity can be overcome by rework the same shall be
done as per approved procedure and re-inspected to conform that the product
meets the requirements.

In cases of minor non conformity where product can be used for the process,
which will not deviate from customer’s specified requirement at final stage then
no action shall be taken.

If corrective action is not possible, identify such products and reject them.
Rejected material or product shall be removed from the place of use to avoid
unintended use.

Cases where non-conformity is minor and will not affect the ultimate
performance, take deviation from competent authority and / or customer for
concession. Keep record of such products.

Clearly identify & keep record of the above four categories of products to avoid
unintended use of the non-conforming product

Record the stages of detection and disposition of non-conformities to assist
learning’s and to provide data for analysis and improvement activities.

Implement corrective action to eliminate the root cause of the non-conformity,
wherever possible and verify the conformity to the requirements.

7. RECORDS:

1. Inspection & Test Plan/- WP 17 F 01

Sl
5 N,
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Reference ISO Clauses: 9.1,10.2 & 10.3
1. TITLE: PROCEDURE FOR CORRECTIVE ACTION

2. PURPOSE: Establish & maintain a procedure for corrective action (correcting &
preventing the recurrence of non-conformities).

3. SCOPE: Quality Management System (Project Quality Plan) including product.

4. REFERENCE: Procedure for:
a. Management review
b. Internal audits
c. Inspection testing & control of non-conforming products
d. Risks & Opportunities
e. Customer feedback

5. RESPONSIBILITY: PRIMARY: Respective Dept. Head, Auditee; Secondary: QMS
Coordinator (Site), Project in-charge

6. PROCEDURE:

6.1 Non-conformities shall be detected by Auditors, customers, QA/QC engineer, QMS
coordinator (Site), Project in-charge through
=  Audits
1. Inter departmental audits, HQ audit.
2. Third party audit (Certification agency)
=  Customer complaints
9. Directly by site
10. Through Cluster office / HQ
*  Product Quality rating
= |nspections & tests
=  Customer satisfaction
= Cost of poor quality
= Management Review
= Performance Reviews
1. Process
2. Product
3. Business Results

MUBMBAL METROPOLITAN N
DEVELOPMENT ALTHORITY
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6.2 Auditee shall find out root cause of nonconformity by analysing
e Where it happened
e What happened?
e How it happened.
e Why it happened

6.14 Corrective action shall be proposed , such as
¢ Re-work / rectification, re-inspection and acceptance if meeting the
requirements.
e Alternate use
e Concession
* Rejection

6.15 Analyze the repetitive NCRs and nature of corrective actions taken to check the
effectiveness of corrective action. Discuss with all concerned on corrective
measures & effects. Review the following for improvement and avoiding its
recurrences:

e Revision of working process or method.
» Revision of responsibilities/ Job Description

|dentification of Training need.

Identification to additional staff requirement.

Amendments to Documents.

Change of Process to prevent harm to Environment

Change of existing unsafe working practice and provide

e Safe working environment to personnel associated.

6.16 |dentify the actions & responsibilities for implementation of counter measures.

6.17 Depending upon the nature of the root cause Project in charge shall assign a level
of review when the root cause may manifest itself in the form of another potential
problem.

6.18 Measure the effectiveness of the corrective action taken.

6.19 MR Site shall record the NCR and corrective action and discuss in MR meeting to
prevent recurrence in other sections.

6.20 Record cost of quality /Rework under the assigned cost code by Section heads or
his assigned engineer.

7.0 RECORDS:

7. Corrective action report

Reference ISO Clause: 9.1

HILITAN BEGION
UTHORITY,
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1. TITLE: Procedure for analysis of data

2. PURPOSE: Establish, implement & maintain a procedure to collect and analyze
data to confirm the suitability and evaluate for continual improvement

3. SCOPE: Quality Management System (Project Quality Plan)

4. REFERENCE: Procedure for:

Quality objectives
Internal audits
Corrective actions
Risks & Opportunities
Customer feedback

®a0 oW

5. RESPONSIBILITY: PRIMARY: All section heads
6. PROCEDURE:

6.1 Collect and analyse data’s from
¢ [Internal audits

e Management review meetings
6.2 Collate information regarding to

° Customer satisfaction

. Conformity of product

. Trends of process & products

© Opportunities for preventive action

. Customer complaint

. Trends of NCRs observed in system implementation.

6.3 Analyse & Prepare road map for Improvement required in the data collected in step
2 for each of points.

6.4 Implement action as per the road map prepared.

6.5 Use Statistical techniques to monitor planned results such as bar chart, linear chart,
Standard deviation etc., for the planning & other functional area as applicable.

7. RECORDS:

- " ~
& b
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SL.  Functional Area  Linke Scope Techniques Responsi  Record Record
No prgce used bility Distribution
dure
1 Project PQP All Bar Plannin | Month | Project
progress WP | Parameter | charts, g ly in-
e Plan Vs 07 | for work Gantt progre | charge,
Actual status Chart / ssS Cluster
e JCR Vs ACE indicators Linear report | Head /
¢ |nvoicing chart HQ
e Milestone
Events
¢ Subcontract
or ratins
2 | Complaints & | PQP All Planing HQ
NCs WP | complaint Enginee | Month
e Customer 15 s and r ly
Complaints non Bar Qualit
e NCRs complianc | Charts y
e CSR for es ronart
each Sample functions
parameter
e Cost of
rework
3 | Inspection and | PQP To Standard QC Month | Project
testing WP1 | establish | deviation | Enginee ly in-
e Cube test 7 | degree of | , Control r report | charge
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results control charts,
e NDT test And Linear
Results monitorin charts
¢ Concreting g
, soil performance
asphalting
mfg.
« Welders
Performanc
€,
e Others as
applicable
to
Disciplines.

4 Productivity PQP Bar Panning | Month | Project
e Staff WP graph, ly in-
e Labour 09 All linear report charge
e P&M PQP | Activities | charts

WP
07-
1
5 Materials PQP Al Acceptan | Procurem | Month | Project
e Supplier wp | PrOCUTeMEnt o at first i ly in-
rating 10 instance, report charge
e Material delivery
acceptance Vs
= Reconciliati Schedule
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on & linear
wastage charts
6 Training & PQP All Linear Depart | Traini | Project
Orientation WP | training charts ment ng in-
o Staff 06 Heads | Sched | <harge
training ule
e QMS and
Orientation Recor
ds
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Interface Management
1. INTRODUCTION
1.1 Objective of Interface Management Plan:

The objective of this document is to identify activites of
contractor as well as those of other contractors and authorities
which are required to be interfaced. contractor will interface
and liaise with such contractors and agencies to ensure effective co-ordination
on all aspects of balance works of design, construction, installations and testing
of the works so that works of contractor and that of other
contractors can be progressed as per laid down schedule and targets.
The aim of this interface management plan is to ensure that all interface issues are
resolved satisfactorily by maintaining close interface with the designers & other
concerned contractors so that the problems anticipated / faced during
design/design review, procurement and execution at site are communicated at the
appropriate time. Periodical interface meetings shall be coordinated to arrive at
logical and expeditious solutions, to ensure smooth progress of physical works &
realization of the scheduled dates for completion of works.

This Interface Management Plan (IMP) defines the organizational structures and
procedures to be used by contractor in order to develop and
maintain the detailed interface requirements between contractor
and the distinct interface partners and to test the interfaces.
The performance of the Interface Management Plan will yield a number of
interface specifications, which are agreed on by the respective partners and
which provide framework such that the interface partners can proceed with their
work independent of each other. In addition a survey on the interface partners is
provided

1.2 Scope and Responsibilities :

The Contractor shall co-ordinate with the interfacing
contractors and may be required to attend meetings on issues appertaining to
Government authorities and utility agencies regarding the sgp'wces/facmtres to
be provided by them for the project. 0

CHENNAI
1A)
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We will ensure that the work of all Interfacing Contractors can be carried out
in accordance with the Interfface Management Plan prepared by the
Contractor.

The Contractor shall, at his own cost, provide all attendance
on and co-ordination with Interfacing Contractors. The following items are not
a comprehensive or exhaustive list of the co- ordination or interface
attendance items to be provided for the Interfacing Contractors’ use, but are
intended to provide an outline of the content of amenities, services and
facilities for which the Contractor is responsible:

e Chief Interface coordinator shall be Single point of contact for meetings,
actions, planning, scheduling and coordinating.

+ Site access:

« We shall co-ordinate with the Interfacing Contractors and provide access
and use of temporary access roads to and from and within the Site. We
shall co-ordinate all vehicle movements, deliveries and other activities
with the Interfacing Contractors so as to ensure conflicts of use will be
controlled on and around the Site

e Storage and Accommodation area:

e The |Interfacing Contractors will require Ilimited temporary site
accommodation and storage areas. We shall agree with the Interfacing
Contractors access and areas, for storage and temporary site
accommodation prior to their commencing work on Site.

e Work space requirement and sequence of Works

e Shared use of Contractor's scaffold

e The Contractor shall co-ordinate with the Interfacing
Contractors and provide shared access of his erected scaffolding, ladders
and hoists should they be available at the time the Interfacing Contractor
requires to use them. Notwithstanding this requirement, We shall at all
times remain responsible

o for the management of safety and the maintenance of such
scaffolding, ladders and landings.

° contractor will not be required to adapt or erect access

scaffolds specifically for the use of Interfacing Cc)|'|f:r:='n|<:tt:»rs§1 -
e |f the Interfacing Contractor erects and uses his f?ﬁ?n Ié"-he will be

“"

required to adhere to the
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e contractor safety rules and access routing for
equipment and materials. Contractor shall ensure that all
scaffolds of Interfacing Contractors are erected in a are subject to permits
for use issued by the Contractor.

o Setting out control points

e Access Openings

e Contractor will form all penetrations and delivery
openings and subsequently close them (either temporary or permanent) for
access to rooms or areas for the delivery of equipment and materials
The Contractor will be required to install all temporary
and permanent lifting hooks and beams shown Temporary lighting
requirements 100 lux minimum.

e Temporary power and water supplies have to be provided at agreed
locations around the Site for the Interfacing Contractors use
Water tightness. All rooms and areas handed over to Interfacing
Contractors shall be in a watertight condition and maintained as
such.

e Ensure all electrical supplies both temporary and permanent have the
correct testing and commissioning certification

e« Appropriate protection to finishes, walls, floors, ceilings and equipment
using polythene hardboard, steel plates etc

e Fire fighting and supply and maintenance of fire extinguishing equipment
and devices pursuant to the contractor obligations

Construction interface co-ordination management of penetrations in
structures, embedded and cast-in items, etc.

o contractor shall provide, operate and maintain all
necessary temporary drainage, sumps, silt traps and sump pumps to
collect and dispose of wastewater from Interfacing Contractors
construction processes including installation, testing and commissioning
activities.

e Sanitation facilities

o contractor shall provide all sanitation facilities and the
disposal of waste. No unauthorized sanitation facility will be allowed on the
Site.

¢ Making good and fire stopping of penetrations

Lifting apparatus and hoists:

! MUMBAL METROPOLITAN REGION
DEVELOPMENT AUTHORTTY
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contractor will be required to install all temporary and
permanent lifting hooks and beams shown on the drawings and the
Specification required for installation and/or maintenance purposes.
contractor will be responsible for the testing and labeling
of all apparatus. contractor will be required to make
available any lifting or hoist apparatus on Site as required by the Interfacing
Contractor at agreed times and duration for their use.
contractor shall be responsible for the maintenance testing and operational
management of hoists.

e Health and Welfare Facilities

1.3 Overview of Interfaces
S. Interface Scope External Entities
1
2
3 —
4
5

1.5 DEFINITIONS:

1.5.1 Chief Interface Coordinator means a suitably qualified person, who is the
Team Leader of contractor's Interface Management Team, responsible for administrating,
monitoring, managing, supervising and resolving all interfface issues between
Interfacing Contractors for the project

15.2 Combined Services Drawings (CSD) means those drawings produced
by contractor , showing the locations, sizes and details of all of the
equipment, cable containment, pipes, etc. These drawings are to be used to enable all
equipment, pipes, cables, efc.. to be installed without conflict ar!g.,}qhgg,agle future changes or
medifications to be performed without impacting the existing i llat -
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1.5.3 Interface means the region of interaction across the common boundary between
two adjacent but separately managed and controlled parts of the Project. The coordination
and management of the interaction regions is necessary to ensure that the overall scope and
definition of the Project works is complete and seamless across all such boundaries.

1.5.4 Interfacing Contractors means any of the following whose activites or
the works they are engaged to carry out in any way or at any time affect or are affected by
the Works:

a) Project Contractors and design or specialist consultants engaged on the
Project from time to time by the Employer, the Government of Republic of
India, or the utility providers;

b) Utility providers;

c) Developers or franchisees appointed on the Project from time to time by the
Employer;

d) subcontractors of any tier of the contractors within category (a) above, and
contractors and subcontractors of any tier of utility providers, developers and
franchisees within categories (b) and (c) above;

provided that the definition shall exclude the Contractor and his subcontractors of any
tier in relation to the Works and in any other capacity which would otherwise
fall within categories (a) to (d) above in relation to other works

1.5.5 |Interface Coordination Sheet (ICS) means a document produced by
us which defines the integration and interfaces between his contract and the
Interfacing Contractors employed on the Project.

1.5.6 Interface Management Programme (IMPG) means the programme
produced by the Contractor, developed and updated on a quarterly basis, which
describes the sequence and timing of each of the Interfacing Contractors’ scope of
work, and clearly describes dependencies between his Works and the work of the
Interfacing Contractors.

1.5.7 Interface Management Plan (IMP) means the Report prepared by the
Contractor, developed and updated on a quarterly basis that provides a clear
description of his Interfaces both sequentially and technically as specified in the
Contract. The report Employer's Representative’s Notice of No Objection.

MUTMBAL METROPCLITAN REGTGH
DEVELOPMENT ALTHORTEY
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1.5.8 Interface Specification (IS) means the specification document
developed by the Lead Contractor for the interfacing part of his project
on the basis of, and by integrating into his design, the information provided by
the Interfacing Contractor/s, in accordance with the interface agreements as
contained in the ICS. The Interface specification needs to be agreed upon by
both the Lead Contractor and the Interfacing Contractor/s, before it is submitted to
the Employer’s Representative (ER) for Notice of No Objection (NONO).

1.5.9 Master Interface Matrix (MIM) means the document developed by the
Employer's Representative, which may be updated, and/or expanded to include
additional Interfacing Contractors, by the Employer's Representative as the
Project progresses. The purpose of the Master Interface Matrix is to allocate
which Interfacing Contractors are the lead party(s) for each contract.

1.5.10 Structural, Electrical and Mechanical Drawings (SEM) means those
drawings produced by the Contractor, showing the locations, sizes and details for
all structural openings, plinths, embedment’s, sumps, floor chases, etc... Required
for the installation of all equipment, cable trays, pipes, etc...

1.5.11 Zone of Interface means where two or more components of the railway
provided by two or more Interfacing Contractors combine to provide a single element.

1.6 Document References

No Title Document no
1
] Contract — Volume-1
Employers Requirement
Appendix 19

[2] L

Project Management Plan
(3]

[4]
5] —
(6] |

(7]

)
: =
=
] j
i

"W e 09

MUMBATMETROPOLITAN RRGION
DEVELOEMENT ATHORITY

CHENNAL
(AR )




5374




s B8
@ = IHI Mumbai Trans Harbour Link Project (Package-1) = 1150

IFB No: MMRDA/ENG1/000752

Quality Assurance Plan

2 Interface Management system:

We establish and maintain an Interface Management System to identify, control
and monitor the interfaces of the Contract, which shall include, but not be restricted
to, the following:

 Establishment and maintenance of an Interfface Management
Team  suitably qualified and experienced in co-ordination and interface
management.

e Provision, as one of his Key Personnel, of a Chief Interface Co-
coordinator, to head the Interface

e Management Team, suitably qualified and experienced with the
responsibility, = experience  and authority to resolve  interface
matters  in accordance with the Contract. The Chief Interface Co-
coordinator will develop a monitoring and reporting procedure to be
implemented by his team for the duration of the Contract.

a) Monitoring of Interface process and data flow shall be ensured by
1) Efficient document control
2) Secure & efficient mailing process
3) Internal review
4) Audit review
b) The team will follow the reporting methodology on following areas
1) Any outstanding information from & to other contractors
2) Areas of immediate concern.
3)immediate  Information requirement for starting
construction activity,
4) Change management These will be done by regular
meetings on daily basis

Implement and maintain a strict monitored control of information
transfer to the Interfacing Contractors, the Employer and the Employer’s
Representative utilizing the official channels of communication.

* Provide a comprehensive interface schedule of Interfacing Contractors,
including specialist domestic interfaces (i.e. specialist testing and
commissioning engineers) identifying all interfacing activities and timetables
of events
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* Arrange all internal and external interface meetings. The
Employer's Representative may arrange regular meetings to monitor the
status of interfaces, and may require special meetings as may be
necessary to resolve specific issues. The contractor
Interface Management Team will attend such meetings. We may
request assistance from the Employer's Representative to arrange
meetings on particular subjects.

¢ Providing the Employer's Representative with all information and/or details
interfaces, including copies of all correspondence and material.

e Providing the Employer's Representative with access to information for the
purpose of conducting audits on the interface system and for confirming
that interface co-ordination is proceeding consistently with the Project
requirements.

2.2 Responsibilities
2.2.1. Chief Interface Coordinator (CIC)

The functions of CIC shall be as stipulated in contract. The works involved and
job scope shall be

e Preparation and implementation of Interface Management Plan.

e Invite and Lead meeting with Interface contractors.

e Overall responsibility of identifying, communicating, facilitating and Resolving
interface issues to the best of his knowledge and in line with provision of
contracts within the time provided as per contract.

e Coordinating with Employer's Representative, taking up instruction from
Employer's

s Representative and executing in compliance with the contract.

* |[nterface progress monitoring and reporting to ER on monthly basis.

2.2.3. Interface Engineer (Civil Architectural, Structural& finishes)

» Reports the interface issues identified both forecasted and also real time
issues to CIC.

« Shall participate in Execution Interface meetings as an M@%
L
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e Communicate the difficulties and time constraints on execution and forecasted
delays in over the deliverables to CIC for reporting to the meetings.

* Produce simple report on work status in Depot to CIC for his understanding of
interface implication on weekly basis

¢ Until the time of appointment of this post, Deputy Project Manager shall take
up the responsibilities of Execution Interface Engineers.

2.2.4. Interface Engineer Services

* Reports the interface issues identified both anticipated and also real issues to
CIC.

e Shall participate in Execution Interface meetings as an observer.

e Communicate the difficulties and time constraints on execution and forecasted
delays in handing over the deliverables to CIC for reporting to the meetings.

e Record and submit photographs of the execution stages like commencement,
25, 50, 75 and

* 100% of works related to interfacing contractors like Mechanical, Electrical,
HVAC and

e Plumbing works.

* Produce simple report on work status in depot to CIC for his understanding of
interface implication on weekly basis.

¢ Until the time of appointment of this post, MEP Design Engineer shall take up
the responsibilities of Execution Interface Engineers.

2.2.5. Construction Interface Engineer Services (Civil, Structural &
Architectural)
e Shall participate in Execution Interface meetings.
o Communicate the difficulties and time constraints on execution and forecasted
delays in handing over the deliverables to CIC for reporting to the meetings.
e Record and submit photographs of the execution stages
» Produce simple report, on weekly basis, on work status in each station to CIC
for his understanding of interface implication.

2.2.6. Construction Interface Engineer Services (MEP)
¢ Shall participate in Execution Interface meetings. Record and submit

photographs of the execution stages like Mechanical, ELgctrica!, HVAC and
.?_-\:-5'11':_{ e ] ﬁ}c&
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Plumbing works.Produce simple report, on weekly basis, on work status in each
station to CIC for his understanding of interface implication

3. Communication and information exchange

e Contractor will communicate, co-ordinate and exchange
information directly with the Interfacing Contractors and we keep the Employer's
Representative advice at all times. Information necessary to fulfill the
obligations shall be directly requested and obtained from the Interfacing
Parties, and receipt acknowledged. Conversely, we will provide directly to the
Interfacing Contractors information within the Contractor's scope that is
required by them.

e All requests for information, acknowledgement of receipt of information,
and any official communication between the Contractor and the Interfacing
Contractors shall be made in writing, with a copy to the Employer's
Representative for his information. The Employer's Representative shall be
invited to attend all interface meetings between the Contractor and the
Interfacing Contractors. Irrespective of whether these meetings were attended
by the ER or not, the contractor's monthly progress report to ER shall invariably
include the details of all interface meetings held and decisions arrived.

The contractor programme shall allow time for the
availability of necessary interface information from the CIC and in this
regard we shall, where required, proceed on a late start basis to allow
adequate time for others to provide required information and thereby
achieve design process compatibility.

The Contractor shall allow for the fact that many of the design and
construction activities for the different contracts will be proceeding
concurrently. In the event that certain interface information is not
forthcoming at the time targeted, the Contractor shall be responsible to
resolve the matter with the relevant Interfacing Contractor without recourse
to the Employer's Representative, and where necessary develop alternative
interim  arrangements  such that the interface information may be
accommodated at a later date. Definitive dates for transfer of information and
particular interface actions shall be Confirmed between the Contractor and
the Interfacing Contractors using three month rolling interface management
programme
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 Interface Communication Module

3.1 Interfacing functions

The

following;

THE EMPLOYER
Employer's Representative I
..", & (5 “‘
-~ Feedback Monthly ..
e Feedback & e
a’ " /Action Repot Lisison Status —-—4
INTERFACING CONTRACTOR'S OTHER INTERFACING
CONTRACTORS . INTERFACING Action Recol | CONTRACTORS
Status
ﬂﬂm Report: | MANAGEMENT TEAM s Report
Regular Site Mestings
Status / Action Report
v
CONTRACTOR'S
DESIGN
A
CONSTRUCTION
CONTRACTOR'S
Figure 1 = Interface Communication and Coordination Modal.

* The management of Contract to Contract Interfaces as required;

s preparing the Interface Management Plan and subsequent procedures;

¢ Preparing the Interface Management Programme in accordance with this
procedure and submitting these to the Interfacing Contractors for concurrence.

e Preparing the Interface Management Programme and submitting these to the

Employers

Contractor is responsible for, but not limited to, the

¢ preparing their Interface Coordination Sheets and Interface Specifications
ICS updated continuously and attaching it to their
Monthly Progress Report submitted to the Employer's Representative in
accordance with the requirements of the Contract .

and issuing same
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3.2 Design stage

The design interface is an iterative process, thus throughout the design process,
the Contractor shall be responsible for coordinating his own design with
Interfacing Contractors to develop interface designs in conjunction and co-
operation with the designers of Interfacing Contractors. These interface
designs will be monitored and have to be given Notice of no objection by the
Employer's Representative, but on the other hand work directly with the
Interfacing Contractors to develop designs which are mutually acceptable to all
parties.

We will, immediately upon Contract Award, gather all necessary information and
develop his design to a level where meaningful interaction can take place as
soon as the Interfacing Contractors are available.

3.3 Interface design change process

We will establish an interface design change
process to ensure that:

« All proposed changes for a specific interface are reported,
recorded and resolved;

e Proposed changes are fully evaluated; and

« Internal/External communications and distribution paths are properly

3.4 Construction phase

During construction, when a construction item is ready for field
inspection, advise the Interfacing Contractor in advance to verify compatibility
with the Interfacing Contractor's needs. We shall:

e Advise the Interfacing Contractors in writing when the as-constructed
interface- related work can be inspected, and provide the necessary Site
access and occupation

e request in writing and obtain from the Interfacing Contractors,
interface information required for that stage of the Contract;

e agree in writing with the Interfacing Contractors on the adoption of
any applicable comments on the constructed work;

e agree that any testing and commissioning for works can be carried
out in accordance with the Interface Management Plan, - = .,

i
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e conduct on-Site inspections of the work elements, and give comments in
writing to the Interfacing Contractors;

» Agree in writing with the Interfacing Contractors that the as-constructed
work meets the interface requirements.

e Where the execution of work by Interfacing Contractors depends
upon the site management or upon information to be given by
the Contractor, the Contractor shall provide the Interfacing Contractors
with the required services or the correct and accurate information required to
enable the Interfacing Contractors to meet their programme for the
construction or installation of their works.

3.5 Interface commissioning

WE will co-ordinate all of his testing and commissioning activities with the
Interfacing Contractors. Interface commissioning will demonstrate that the delivered
interface, part A of the interface, is ready and meets the interface requirements of
the interface part B, and vice versa.

Successful completion of all interface commissioning shall prove its readiness for
commissioning of the overall contract scope and completion of the overall Metro-
rail Project, prior to handover to the Employer for their commercial operation.

3.5.1 Interface Meeting Schedule

To have a regular flow of information between various interface stake
holders, We will be following this schedule. The schedule will be reviewed every
month and if required frequency of meeting with Interfacing contractor shall be
increased

Interface Scope External Entities. Schedule.
2
3 -
4 PRCA-Geud
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3.6 Testing and Commissioning

For each interface it shall be carefully considered how fulfillment of the
requirements can be verified through testing. Depending on the respective
interface such tests will be usually performed during the On Site Tests, in
one of the phases |Installation Completion Inspection, Test on
Completion or Integration Test. For some of the interfaces the installation
on site itself will be the ultimate test

Interface tests to be performed shall be taken into account when the On
Site Tests are planned

3.7 Interface and Hazard Analysis

The assessment of risks in a system while operation depends to a greater or lesser
extent upon the judgment of, and assumptions made by, the analyst carrying out
the process. To think otherwise is to misunderstand the risk and hazard analysis.
Given this fact, it is important that necessary information and data be provided to
support the judgments that the analyst needs to make and, in turn, maximize the
accuracy and validity of the analysis.

The first step in any risk assessment—qualitative or quantitative— is to identify the
hazards to be assessed. At a more detailed level, the causes (faults or errors)

leading to a hazard can be identified.

Parts of hazard analysis are:

Preliminary hazard analysis (PHA)

System hazard analysis (SHA)

Interface hazard analysis (IHA)

Operating and support hazard analysis (O&SHA).

3.8 Change Requests

During the project life cycle it may be necessary to change the interface requirements
to facilitate the installation, correct errors and minimize risks. Changes to an
interface, after this has been officially accepted by the involved interface partners

must be performed adhering to a formal procedure which ensures that
= The implications of the proposed change are clearly evaluated with respect to
de- sign, Costs and schedule;
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e Changes are agreed to by all interface partners and the GC;
* Necessary changes are tracked until completion.

3.9 Resolution of coordinate difficulties

When we identifies interface co-ordination difficulties, we shall review the
pertinent points of each Interfacing Contractor to determine possible
compatible  solutions in terms  of sequence, timing and technical
details. We shall then meet with the relevant Interfacing Contractor(s) to
determine solutions, which are mutually acceptable to each Interfacing
Contractor and advice the Employer's Representative.

Where an acceptable solution has not been identified, the Contractor shall advise
the Employer's Representative in writing of the problems encountered. If, in the
opinion of the Employer's Representative, an interface is not proceeding
satisfactorily, then the Employer's Representative will review the matter, and
establish a co-ordinate plan directing the Contractor and the Interfacing
Contractor(s) on the required action. In the event that no agreement can be
made between the Contractor and the Interfacing Contractor(s), the Employer's
Representative shall determine the requirements to the best of his knowledge,
and his determination shall be final and binding on the Contractor and the
Interfacing Contractor(s).

3.10 Interface Performance

The Contractor's performance in relation to his compliance with the
interface requirements under the Contract shall be assessed by the Employer's
Representative3 months after the Commencement Date and thereafter at
three monthly intervals.The assessment will be inthe form of an audit
of the interface  management system. This audit will
assess the compliance with the responsibilities delineated and elsewhere as
related fo interface management and the preparation of the Interface
Management Plan and Programme and other documentation and procedures
associated with Interface Management and Coordination.

The Contractor will be notified of non-conformances from the audit,
which will require rectification. Where, in the opinion of the Employer's
Representative, the Contractor has failed to rectify a non-conformance within a
reasonable period from the date of notification, this may Ieig,catm‘ 'fiep-payment
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of any lump sums, untili such time as the non-conformance has been
rectified to the satisfaction of the Employer's Representative. The Contract
allows for continuous audits of the Contractor's compliance with his
Interface Management Plan and the requirements of Volume 3 Employer’s
Requirements and any extreme or continuing failures shall result in a
negative audit report, which may lead to non-payment of the relevant payment
item in the Preliminaries section of the Pricing Document. The decision of the
Employer's Representative in this regard shall be final

a. Performance measurement and monitoring

L&T-IHI Consortium undertakes active and reactive monitoring and measurement
exercises to determine the effectiveness & robustness of the Management
System. In addition the Company's routine monitoring activities additional
requirements have been introduced to comply with the Employer’'s Requirements.
All interface performance monitoring exercises are subsequently reviewed and
analyzed within the project team as a minimum. Certain exercises are stipulated
as Organizational Key Performance Indicators therefore results of such are
subject to review at Head office levels. Where best practice techniques are
recognized these are subsequently promulgated across the organization within
internal communication channels of the organization

The Project Manager measures the performance of its processes by:

¢ Evaluating the Work relative to interface coordination and implied
requirements;

e Assessing the capability of its processes;

» Comparing the achievement of interface coordination against project
expectations;

» Examining comments received from the Customer and other interface
agencies.

The process of measurement, analysis and improvement is performed in full for all
processes and is addressed via the applicable process procedures. The items
covered include, for example, conformity of products, conformity to the Quality
Management System, Customer satisfaction, characteristics and trends of
processes and products highlighting opportunities for preventive measures and
improvement. The range of routine performance monitoring exercises is described
herein in detail together with the responsibility for implementation and reporting
timescales, these include:
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b. Customer satisfaction measurements

The company monitors customer satisfaction as proactive activity to assess
whether the company has met the expectations of the customer. This activity is
done by respective CIC and Project Manager based on questionnaire () issued by
QMC. The Project

Manager/CIC gets the feedback from customer using such questionnaire or other
proactive feedback.

Such feedback is collected from all the customers twice in a year. The findings of
this feedback are reported in management review meeting. Corrective actions are
taken when it is felt necessary.

c. Internal Audits

The corporate and site management representatives separately plan the internal
audit program. The internal audit exercises are initiated by the corporate
management representative at least once in six months at selected sites and Head
office, such that every site is audited at least twice in its life time. The corporate
QMC prepares the corporate audit plan on the basis of the status and importénce of
the site/activity to be audited.

The internal audit exercises are initiated by the site management representative at
least once in three months. The site QMC prepares the site audit plan on the basis
of the status and importance of the activity to be audited. Based on these plans, the
CIC prepares a schedule indicating the names of internal auditors, the
site/department to be audited and the dates.

a. Trained employees of the company conduct the Internal Audit.

b. It is ensured that the audit is carried out by auditors who shall ensure the
objectivity and impartiality of the audit process. Also auditors shall not audit
their own work.

c. The auditors make a report of the audit and brief the head of the section &
site-in-charge about the result of the audit.

d. The Head of sections /Project manager takes the appropriate corrective action
on deficiencies found during the audit within the defined time frame. The
effectiveness of the corrective action is verified by re-auditing.

e. The result of internal audit forms a part of the agenda for the Management
review,

f. CIC shall keep the records related to audit results, actions taken for follow-up
activities and its analysis. :
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g. The details of the process of Internal audit are documented in corporate

procedure for Internal audit ()
INTERNAL AUDITS

L&T-IHI Consortium
— Management
SI.No. Date of Date of Date of Date of 4 -
st nd rd
1 2 3 Audit Audit
Audit Audit
1 Quarterly

The management responsible for the area being audited shall ensure that any
necessary corrections and corrective actions are taken without undue delay to

eliminate detected nonconformities and their causes.

d. Other forms of performance monitoring

External Audits carried out by a 3rd party independent auditor

Analysis of internal non-conformances reports

Site Instructions issued by the Employer's Representative for safety
improvement;

Employer's Representative inspection results, customer complaints and other
feedback

Site inspections conducted by the Engineering & Project Management Teams.
Work stoppages invoked internally and by the Employer's Representative due
to unsafe acts or conditions;

Monitoring of document submittals status

Analysis of rejections for not being in compliance with stated safety measures
or Inspection and test Plans

Analysis of incidents, occurrences of fatalities, major & minor injuries,
dangerous occurrences, near-misses, damage reports for equipment and
public property, accident Incidence and frequency rates
Corrective and preventative measures identified and achieved
Nonconformity, corrective action and preventive action
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e. Corrective and preventive action

The procedure for corrective and preventive action () has been established as
described below to take corrective action to eliminate the cause of actual
nonconformities in order to prevent recurrence and to take preventive action to
prevent similar nonconformities by taking action on potential causes and to
eliminate potential nonconformities. This procedure includes controls for review
and action on

e customer complaints and other nonconformities which have severe

ramifications to the business and stakeholders
o relevant processes, work operations, audit observations
e negative trends based on data analysis

Based on this opportunities for improvements are identified and taken up as
improvement projects after ratification by the management team. The improvement
project uses the methodology described below:

e Investigation of the causes of actual/potential non-conformity and identification
root cause/s

e Determination of the corrective action needed to eliminate the causes of actual
non conformities appropriate to the magnitude of the cause and its effect and
the need for the same.

+ Determining the potential nonconformities and their causes and evaluating the
actions required (appropriate to the needs and magnitude of problem) to
prevent occurrence of nonconformities.

e Application of controls to ensure that improvement action (corrective and
preventive action) is taken and that it is effective by identifying personnel
responsible and fixing target date for completion.

¢ Records of such corrective and preventive actions shall be maintained as
specified in the process. Status on improvement actions (corrective and
preventive actions) for a given period is reported to Management
Representative which are summarized and reported in the Management
Review Meeting.
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f. Management Review Meeting

Review of Integrated Management Systems is carried out at quarterly to planned
intervals to ascertain the effectiveness of the System for the purpose of
improvement under the leadership of the Project Manager.

The input to the management review meeting covers

e Follow — up actions from earlier Management Reviews if any

¢ Result of Internal / External Audits

e Customer Feedback and Complaints

e Performance against Quality, Environmental & OHS Objectives

¢ Measurements on Process Performance and Conformity

e Compliance Status of Statutory / Legal and other Requirements including
changes therein

¢ Relevant communications from external parties about Environmental & OHS
issues including complaints

¢ EMS Performance

¢ OHS performance

e Results of Participation and Communication

e Accident, Incident Report and their Analysis

e Status of Corrective and Preventive Actions

e Changes that could affect the IMS Management System

e Recommendations for Improvements

CIC shall conduct management review meeting once in a quarter. He shall fix date
in advance in consultation with Project Manager. He shall inform all the section in-
charges well in advance regarding the date, time and venue of the meeting. The
agenda for the meeting shall be prepared by the CIC covering all the inputs as
mentioned above and shall be distributed to all the section in charges.

CIC shall maintain copy of minutes of meeting and actions taken. CIC shall send to
corporate QMC, copy of the minutes of meeting as well as report of monitoring of
corrective and preventive action taken to corporate QMC. Any changes to be made in
the methodology of process, objectives and targets shall be discussed in such
meeting.

Meeting minutes are used to communicate the effectiveness of the QMS / EMS

/ OHSAS, and to document continual improvement progress.

There shall be weekly meeting at site level to review the interface coordination at
site and to take corrective action if necessary.
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DMD/Executive Director/CMS shall review the project once in three months records
of which shall be maintained by the project managers.

3.11 INTERNAL AUDIT FINDINGS

A
Internal ‘ Finding
_Date Audit No. No

Name of Standard

Auditor ISO 9001:2008 K
1ISO 14001:2004
BS OHSAS

Name of 18001:2007

Auditee Relevant Clause
No.

Non- (Please make Tick [V] Mark Observation

Conformity as applicable)

B Details of Finding

Root Cause (In Case of Non-Conformity)

Auditor| = x | Auditee| X
C | Proposed Corrective Action and Proposed Completion Date |
X
Verffication(by Foi Signature
erification(by Follow-up
& Auditor or E Closure
(Comments if any) X

. Site Management
Auditor Representative /Project In

charge
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3.12 Flow Chart for creation / elaboration of Interface Coordination Sheet

= From either Interfoce Sheat/Matrix
given in the Contract or through other

salircas
Existing
r
4 interface Coordination Sheet (ICS) Crente new
Record S&P created / revised and issued by Revision
‘Chief Interface Coordinator (CIC) of %

the Lead Contractor —

Address Objections

1CS containing mutually
agraed Interface agreement
sant 1o ER for NONO

L Record S&P NONG
e Issued?

Racarding in Mastar
Interface Registor ond
reporting status to CMRL
paricdically by Interface
Monagemant team in
ER's organization

Note: All activities in the chaln of shaded
boxes are performed by Contractors.
duly oversesn by ER/RE.
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Flow Chart for Progress Monitoring of Interface Agreements

mesting hed by CIC to
* status of iInterface Agreamant
furthr i
Manitor thraugh Ineface
Mastings
Racord S&P BN
B e ‘{: - Info. Ho .
/i\"“'--.__‘ Rework by Lead Cofitractor
<20 mm:’g -
Record S8P W’“’"
Submitied 1o
ER fti NONC
% Beconl Sgm — nowo H‘H"“‘-».._ oo &
- — "“'-u.:“ﬁj--""r = -
Recorditg in Master il T
Interface Ragizter and
Close Interface
ropo-ting status o el
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4. Documents and deliverables:

4.1 Interface Management Plan (IMP)

The Interfface Management Plan is that document which describes contractor
interface management in terms of providing a clear
description of each of the interfaces, both technically and sequentially, and
represents an account of how the Contractor proposes to achieve co-
ordination of the Works. The description shall completely detail contractor's
work scope and interface with each of the Interfacing
Contractors in terms of technical description, sequence and timing for each of the
elements required to achieve a coordinated design. contractor
Will demonstrates how potential  interface conflicts can be
eliminated by design simplification. This document is also required to
demonstrate that the co-ordinate design and construction details described
therein fully comply with the needs of others, and agreement in writing of these
details by the Interfacing Contractors will be a pre-requisite to the Employer's
Representative issuing a notice of no objection.

4.2 Interface coordinate sheets (ICS)

The Interface Coordination sheet, the common format issued by Engineers
Representative is used to record all of the Contract Interfaces. contractor
shall ensure that each Interfacing Contractor provides their
input and contractor shall maintains the ICS continually
update and submit to ER on monthly basis.

contractor shall demonstrate their best co - ordination
efforts as required by the Contract. To achieve this, the Contracts shall identify
their interface requirements & exchanged regularly through the interface
documents, i.e. IMP, IMPG, ICS, etc.

We shall monitor the ICS to ensure that, as the Interface progresses; the records
show the appropriate Status as agreed with the Interfacing Contractors.

The Contractor will be responsible for confirming the “Closing
Out” of each ICS record, whilst ensuring that throughout the interface process
all Interfacing Contractors have agreed to the following:

a) The receiving Interfacing Contractor has received a%\aﬂmptgg the
Interface being recorded. P P

o ¥
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b) All Interfacing Contractors have recorded the interface record as
“Proposed Close Out".

c) The Confirmation of Co-ordination form in Attachment has been
updated and signed by the relevant Interfacing Contractors.

When documents are exchanged for review/comment with Interfacing Contractors,
the originatorthese documents should ensure that they are accompanied
by the Confirmation of Coordination form in Attachment. When the
Interfacing Contractor returns these documents with comments to the originator,
they should be returned with the Confirmation of Coordination form duly
completed, confirming coordination and agreement or comment as appropriate, as
a record of them having coordinated the interface item. This Confirmation of Co-

ordination is to be transmittedto the Employer's Representative upon signing by
the Interfacing Contractor
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4.2 1 Interface coordinate sheets (ICS) Status indicator:

Interface Status Codes & Meanings

Code for
Qtt:tﬁzce Log Description of Status
To be Both Contractors have not agreed the conditions
cosrdiEtey TBC for this interface
) Both Contractors have agreed that the interface
| _Coordmated ) COB - is valid
Not One Contractor does not agree the conditions for
The Contractor responsible for the
Received REC design/construction element has received the
information/documents required
The Contractor responsible for providing the
information/documents to progress the
Provided PRO design/construction element has provided the
documents to the Interfacing Party
The Contractor has accepted the proposed
Accepted ACP Interface
Design or Construction element
Not Either of the Contractors have not accepted
| Accented | NACP | the proposed Design/Construction element
Both Contractors have accepted the proposed
Interface Design or Construction element and no
other requirements are outstanding.
Propose PCO Both Parties can agreed to sign the Confirmation
closeout of
. Coordination Form
The final Interface Documentation together with
Confirmation of Coordination Form has been sent
Closed out co to the Interface Coordination Manager for closing the
interface
The Interface design or construction element
| Superseded | SUP has been superseded

MIDMBAT METEC POLITAN ERSTON

DEVELOPAMENT AVTHORITY
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4.3 Interface Management Programme (IMPG)

The Interface Management Programme describes the sequencing and timing of
each of the Interfacing Contractors” scope of work, clearly describing the
interdependencies for all stages of the work between the works and that of the
Interfacing Contractors and complementing the Interface Management Plan, whilst
complying with all Key Dates

The programme shall be structured to detail each of the primary zones of
interface and the principal elements of the design and of the works
requiring  interfacing contribution from others. This Interfface Management
Programme shall also be related to the Works Programme and shall show
the sequences and timing agreed with the Interfacing Contractors to the
necessary degree of detail to clearly illustrate each of the interfaces to be
undertaken.

Targets to receive or supply information shall also be shown, with due
allowance being given for the design process of others. Information relating to
Contractual Key Dates and information exchange dates shall be shown for both
the Contractor and the Interfacing Contractors to demonstrate a matching of design
processes.

A record of these interfaces, with current status and agreed dates for
information transfer, site inspections, access, occupation, handover, etc. Shall be
maintained and also identified on the ICS.

4.4 Interface Specification.

The Interface Specification, and associated drawings shall specify the
proposed method and schedule for verifying the interface integrity,  the
individual equipment/system performance and the combined system
performance.

The Interface Specification shall include a programme of tests to
demonstrate the performance and integrity of the integrated system. The interface
sheets developed by the Employers Representative . The attached interface
sheets are not final and do not relieve our obligation to identify any new
interface to meet contract requirements. The interface sheets, which the
Contractor shall develop, shall be used as a basis to establish the
Interface Specification. Any revision to the Interface Specification shall be
mutually agreed between the Contractor and Interfacing ﬁ«ﬁ.‘:ve';‘r1ft+"Jac:tore. with

submission to the Employer's Representative, and shall spgc [@?&Yﬂew
-‘I . ) &-"
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e Understand the design requirements of each party and associated
constraints;

s Determine the detailed interface works to be performed during the
various stages and

e Agree on the interface works in reference to respective scope, with
any agreements reached to be formally documented in Interface Meeting
Minutes, including an actions item list.

The Interface Contractors shall mutually identify and agree the Interfaces
that will exist between them using the Interface Coordination Sheets, the format
of which is contained in Attachment F. These interfaces may be expanded to
include all, and any other, interfaces that develop during the execution of the
Project.

The Interfacing Contractors shall mutually agree upon the information to
be exchanged and shall develop a unique Interface Specification for each
interface identified. A sample Interface Specification Performa is provided in
Attachment C.The ICSs will be tracked and monitored using an ICS Register to
be compiled by the Contractor. This register will track the progress of the ICS
from inception through to closure and final processing by the Contractor, prior
to transmittal to the Employer’'s Representative as a complete Integrated Design.
Each interface shall have a unique reference number to enable the Interface to
be readily identified and tracked and monitored

: l 73
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4.4.1 Interface Specification format:

Contract

Designation

Contractors
Seqguence
Number

Date of

Issue

Interface Manager

15/09/
2008

Initiating Signature
Interface Manager
Responding Signature
Response
Interface Required
Specification by;
Required for;
Reviewed by;,
Design Sections
Station
Civil Work Track Arch. / Core
work Building Systems
Services
C e E R
Drawings / Specifications Attached
Title Drawing / Specification Drg. Issue
Ref.

Document

Name

Date

Document References (if
_any)

Prepared by:
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5 Drawings, forms and formats
5.1Coordination drawings

For the purpose of achieving a Project which is fully co-ordinate with respect to
civil, structural, architectural, building services, electrical, mechanical works
and interface elements, and to ensure compatibility between different
facilities and services, and adequate space requirements, all drawings shall be
reviewed and co-ordinated.

The detailed Interface Working Drawings in terms of items such as; special
arrangements, space allocation, cast in items, primary and secondary fixings,
grouting of equipment/plinths, drill and fix brackets, embedded and cast-in items
and the like.

The drawings shall be prepared and shall also include composite cross-
sections and layouts, which show the spatial requirements of all Interfacing
Contractors and identify items shall be finalized, defined, or resolved & recorded
with due NONO from Engineers Representative.

5.2.1Combined Services Drawings (CSD)

The CSDs will be clear and sufficiently detailed to unambiguously show
the intent of the subject services and the corresponding structure /
facility allowances. While these drawings do not have to duplicate all of the
details of the Drawings, they will include plans sections and elevations as
required to clearly illustrate the compatible relationship between the different
disciplines. Specifically, the drawings will include wall elevation drawings at 1:50
scale (or larger where required) indicating all openings, access panels,
reinforcement zones, embedded and cast-in items and the like, and shall be
submitted to the Employer's Representative for a notice of no objection.

The CSDs shall show the intended locations, routes and spatial relationships of
the individual E&M services, Building Services systems, and installations, Core
Systems installations and other installations, fully co-ordinate with each other and
the civil structural and architectural work. The CSDs shall also clearly indicate
that effective cable co-ordination has been achieved .in terms of cable
location or cable trays and the trunking and cable routing. = 7%y
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5.2.2 Structural Electrical & Mechanical Drawings (SEM)

The SEMs shall show all civil, structural, and architectural requirements for the
E&M services, Building Services systems and installations, Builder's works and the
Core Systems and other installations.

Where Builder's works are required by the Interfacing Contractors, the drawings,
details, specification notes and catalogue information and the like shall be obtained
by the Contractor from these Interfacing Contractors indicating the builder's work
to be incorporated into the Works. The Contractor shall include details of such
Builder's works in the SEMs and Method Statements as appropriate.

Builder's work comprises, but is not limited to, the following:

e Construction of plinths, bases, builders bund walls and the like.

e placing and fixing of holding down bolts, lifting beams and hooks and other
supporting items;

e« supply, fabrication installation, protection, fixing and finishing of
supporting steelwork, for equipment and associated accessories;

e casting in of edgings, angles in recesses, ducts, conduit, pipes etc;

e fixing equipment and associated, brackets, cable containment and fixtures;

e forming of penetrations, sleeves, access panels, holes, chases,
recesses, openings;

All in accordance with the Contract.

The CSD/SEMs shall also be used for the purpose of co-coordinating
with the Interfacing Contractors and shall be continuously updated to reflect
the latest interface co-ordination. Copies of the CSD/SEM drawings shall be
included in submittals to the Employer's Representative.

Where the CSDs or SEMs do not fully co-ordinate with the Site conditions the
Contractor shall co-ordinate and propose a solution to the problem. All proposed
solutions shall be issued to the Employer's Representative.

5.3 As Built drawings

Upon completion of the Works all Combined Services Drawings, Structural E&M
Drawings, and Interface Demarcation Drawings will be submltta‘g_i ,;o ER showing
the final “As Constructed” status of the Works related to thesedrawm S7),
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5.4 Interface Drawings

The interface drawings shall be prepared in diagrammatic format for each interface.
The drawings shall be submitted to ER for notice of no objection. The predesigned
interface drawings mentioned in Volume 6 of the tender shall be used as basic
reference & further developed & submitted to Engineer’s Representative for notice of
no objection

5.5 Master Interface Matrix
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5.6 Confirmation of Coordination Form

Ref No.
CONFIRMATION OF COORDINATION
CONTRACT: TRANSMITTAL No.:
THLE: =
ACTIVITY NO.:
) o GENERAL DESCRIPTION:
SIGNATURE OF INTERFACING CONTRACTORS:
Interfacing Authorized . Date n
Contractor Name Signature S b Comment

AW N =

Signatures above confirm that this design document has been reviewed
as part of the coordination process.

NOTE: Where Contractors are not in agreement with the details on this
submission, they are to comment above and advise the interfacing
party in question requesting accommodation of the requirement
and advise the Employer’s Representative under separate cover and
report progress in Monthly Report / Coordination Meetings.

N BAL MET RO B
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6 Interfacing stake holders

Interface Scope External Entities.

10

1

12
13

14
15

16
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6.1 interfacing stake holder’s contact details:

Organisation Position Name Contact
/ Contract ) [

Package
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7 Annexure | Interface key points

ANNEXURE |

InterfaceKeyPoints-ContractPackageNo< >
PROVISIONS AS PER THE INTERFACE SHEET
Interface Lead Contractor Follower Contractor
Item
Reference
No

DESIGN

CONSTRUCTION / INSTALLATION STAGE

TEST & COMMISIONNING STAGE

LITAN EEGION
THORTTY
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MAINTENANCE

STAGE

NIL

NIL

DESIGN STAGE

Mumbai Trans Harbour Link Project (Package-1)' ' 1180
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BU:
Department

Type of Document

Description

Minimum
retention

period

1 Policy matters Management Circular on Permanent
Participation in tenders
2 Tender Notice inviting tender (NIT) Five Years
Tender Document Five Years
Unsuccessful Tender Document Five Years
Successful tender document 10 Years
Letter of Intent (LOI) 10 Years
Signed contract | 10years |
3 Plans and Tender Stage Till
specifications(such as completion of
statements of Project
requirements, Final
operational ten years
requirements, after
technical plans, completion of
resource plans) project
4 Contract operation Reports from contractors Two years
and monitoring from end of
contract
Schedules of works Two years
from end of
contract
Bills of quantity Five years
from end of
Surveys and inspections Two years
a. equipment and supplies from end of
b. buildings Contract.

5 Amendments

Changes to requirements

MAUFTAT A
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from end of
contract
Extensions to contract Five years
from end of
contract
6 Operating manual/ - Five years
As per drawings after
completion of
, — project
7 Operating Manual/ - Permanent
Documents
8 Plans and variations ten years
specifications (such after
as statements of completion of
requirements, project
operational
requirements,
technical plans,
resource plans)
9 Miscellaneous Copies of documentation from other Two years
records such as projects; information on products, after
equipment or machinery; training completion of
| R ____courses; correspondence project
10 Amendments Forms of variation Five years
from end of
contract
11 Project operating Operating manual, Build Drawings & Permanent
manual Contract Document
12 Operational quality Methods statements & ITP’s Till
documents completion of
_— = e — Project

LITAN SEGT0N
THORITY
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Handing over of Documents

OBJECTIVE: The guidelines for handing over of Documents and Responsibilities to
other personnel.

SCOPE: All activities at Site and office.

APPLICABILITY: The following are the cases as per the requirement.

a) Transfer of person to other site/office/other dept.
b) Long Leave/ absence from work

c) Merge/Splitting/Reconstruction of Department.
d) Resignation of personnel.

PROCEDURE:

=1

. Prepare a list of documents to be handed over, with document details.

Create Folder/ File and update it.

3. Documentation files must be labelled for easy identification and specify
location of File docket or hardcopy or soft copy.

4. After preparation get it reviewed by Department-Head for changes, if any.

Explain and handover to the concerned.

6. Create suitable record for concurrence for mutually agreed document.

g

o

RECORDS:

1. Record of Handing over

v
& : ‘ol
) KMUMEBAl METREOPOLITAH ERGION
£ DEVELOFAENT aAUTHRRITY



- 5342



@ - IHI Mumbai Trans Harbour Link Project (Package-1) 1] ] 5/

IFB No: MMRDA/ENG1/000752
2343

Quality Assurance Plan

Preparation of list &files to
be handed over

Process Flow

Chart
Review by No Incorporate
department corrections
head
Yes

Discussion and Handing over
of documents and
responsibilities.

Acceptance by
assignee

Check for document/file

Responsibilities handed over
to assignee

SUUMBAL METRO PO LITAN REGIDN
CEVELOVAMENT ALUTHORITY
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BU:

Department:

Type of Record

Deseription

Minimum retention
period

Project Initiation (PIDs) and supporting Ten years after
Documents documentation completion of
project
Feasibility study reports reports ten years after
issue

draft reports

two years after
date of last paper

Working papers

two years after
date of last paper

Correspondence

five years after
date of last paper

Contract operation
and monitoring

Records of complaints Ten Years
Disputes over payment Ten Years

Final accounts Ten Years
Minutes and papers of Ten Years

meetings

Contractors

approved nominations

one year after

issue
rejected nominations one ;ear after
. issue
approved list when new list is
issued

removals/ suspensions

Five years after
the end of the
project

Financial documents

Five years after

completion of
project

Project meetings

-minutes

five years after
date of last paper

-correspondence Kﬁ.‘mfw%ears after
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| date of last paper

& Reports (such as quality interim | five years after
reviews, highlight reports, final issue
GANTT charts) evaluation at the end of the
draft project
8 | Project Quality reports Inspection reports, |  Five years

Qualification reports,
Handovering records &
Mockup reports

Instruction for preparation of Method Statements

1) OBJECTIVE: Ensure uniformity in all procedures and to ensure that the
procedures meet the design, customer, statutory bodies and organization’s intent
for doing a particular work.

2) SCOPE: All construction activities at Site.
3) PROCEDURE:

The Site Construction Procedures henceforth referred to, as Method Statement shall
consist of the following: :

a) Title & Site Approval Page (Model 1)

b) Client approval Page if required by Client in same model as below

c) Revision Record Sheet (Model 2)

d) Guidelines for writing Method Statement (Model 3).

The Method Statements should be prepared by the site prioritising the sequence of
works and submit to client (if approval required) by going for trial mock-ups (required
for some jobs) before proceeding on with the actual work at the site.

Wherever client specifies the format for writing method statements the same shall be
followed.

-
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Model: 1

TITLE: METHOD STATEMENT FOR CONSTRUCTION OF FLEXIBLE PAVEMENT
PROCEDURENO : WP/RW/FP/1

WORK ORDER NO: W 0001/ 53

Rev. No

Date: DD/MM/YYYY

Prepared by Reviwed By Approved by
( Section Engg) ( QMC Site) ( Project in-charge)

Model: 2
REVISION RECORD

Rev.No | Date of | Page Details of Prepared | Reviewed | Approved
revision No revision by by by
0 . - | INITIAL ISSUE " ; "
Model: 3

Guidelines for writing site procedures

1. TITLE: A title which is descriptive of the item or activity to which the procedure
or the instruction applies, and which includes identification No. or date and an
approval status.

2. PURPOSE: General purpose of the procedure should be written here.

e v} Ty %&
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10.

115

APPLICABILITY / AREA OF APPLICATION: A clear statement of the areas to
which the procedure or the instruction is applicable.

REFERENCES: References such as applicable codes and specifications,
drawing nos. etc.

RESPONSIBILITY: Please mention “Responsibility of implementation of this
procedure lies with :

DESCRIPTION (Sequential actions): Step by step instructions in the degree of
detail necessary for performing a required function or task and the records
required. This can also include description of Equipment's. Accessories &
Calibration requirements.

ACCEPTANCE CRITERIA: Appropriate quantitative or qualitative acceptance
criteria for determining that activities have been satisfactorily completed.

CHECK LIST: For complex procedures checklist may be included as a part of
the procedure or may be appended.

PRECAUTIONS / SAFETY: Precautions to alert the individual performing a
task to those measures necessary to protect equipment and personnel during
installation, inspection and test.(Job Safety Analysis-JSA)

RECORDS: All necessary data should be recorded in a suitable format.
Format should contain the column for review and acceptance by Competent
Authority.

ANNEXURES: Sketches, drawings and product catalogues to be annexed
wherever required.

i
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Guidelines for Sub-Contractors Performance

1) OBJECTIVE: To establish, implement and maintain the system for Performance
of Sub-Contractors engaged in project sites.

2) SCOPE : Sub-contractors deployed in areas.
3) GUIDELINES:

e Rating of sub-contractors category wise.

s Labour supply contractor.

* Piece rate contractor.

e Contractor with LMP( Labour, materials and equipment)
¢ Contractor for P&M maintenance

e Contractor for Hiring out Equipment

e Contractor for transport materials, P&M and Personnel

4) PROCEDURE:
Performance of subcontractor shall be categorized as below.

Category “A" : Very Good (90%-100%)

Category “B”  : Good (70% - 89%)
Category “C" : Average (60% - 69%)
Category “D" : Poor (< 60%)

Consider the following Areas for the purpose of performance evaluation of
subcontractors and evaluate at the frequency set in work procedure.

o Safety Record:
o PPEs compliance. ,
o House Keeping
o Workmen discipline
o
o

Attitude towards safety.
Actions on instructions with target date and time.

! MUMBAL METROFOLITAN EEGION
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» Ability to Mobilize at short Notice :
o Mobilization of Labour,
o Mobilization of materials and
o Mobilization of equipment.

s Labour Productivity:
o Reporting time
o closing time
o Repetition of works
o Meeting productivity norms.

e Control over wastage:
o Storage of material,
o Accountability of issued materials
o Effective utilization without wastage
o Ownership for materials.

e Control over workmen:
o Conflict or un reasonable behavior
o Child labour

¢ Judicious & effective utilization of client material:
o Log book on material receipt
o Daily reconciliation of material
o Unauthorized utilization of materials
o Right material for the right job

¢ Co-operation with other agencies:
o Any conflict or unreasonable behavior with other contractors.
o Unwanted discussions with other contractors.
o Untruth complaints

« Compliance to labour regulations :
o working hours
o Overtime
o Resttime at work
o Frequent dismissal of labour
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The actions on rating shall be as below.
Rating Action

Very Good (90% - 100%) ¢ No action required.

s Inform verbally about their rating and motivate
Good (70% - 89%) to enhance rating percentage in future

e Warning letter shall be issued informing them
Average (60% - 69%) about their rating and motivating to enhance
rating percentage in future

Poor < 60% e Shall be disqualified on consecutive rating.

Note: In case of disqualification, necessary remedial measures and LD recovery , if
applicable as per WO terms, shall be implemented.

5) RELATED DOCUMENTS:
o SCM 01 WP 01 - Procedure for Procurement Resources from HQ.
6) RELATED DATA:

o SCM 01WP01 - Procedure for Review and Monitoring of
Performance

7) RELATED RECORDS:

o  Sub-contractor performance Report Form — PQP WP 10 F 01

e g e e 3 g e
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FORMATS
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Reference No:

List of Formats

Description

1 PQP /WP 01 F 01 Quality objectives for the year (Plan & Review)

2 PQP/WP 02 F 02 Master list of controlled copy holders

3 PQP/WP 02 F 03 List of Codes/Standards

4 PQP/MWP 03 F 01 List of Records

5 PQP/MWP 05 F 01 Minutes of Management Review Meeting
6 PQP/WP 09 F 01 Monthly Quality Report

7 PQP/WP 13 F 01 Performance report of sub-contractor
8 PQP/WP 14 F 01 List of Instruments for calibration

9 PQP/WP 15 F 01 Customer complaints register

10 PQP/WP 16 F 01 Audit Plan

11 PQP/WP 16 F 02 Audit summary report

12 GEN 10 F 03 Non — conformance report

13 PQP/WP 17 F 01 Inspection Test Plan

14 PQP/WP 08 F 01 Statutory Compliance Check List

15 PQP 4.3 F 01 T Scope of QMS
16 - PQP MS F 01 List of Identified Method Statements

17 PQP ITP's F 01 List of Identified ITP’s

MUMBAL METEOPFOLITAN RESTON
BEVELOPMENT ALITHORITY
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Mumbai Trans Harbour Link Project (Package-1)
&p-THI

IFB No: MMRDA/ENG1/000752

Quality Assurance Plan

QUALITY OBJECTIVES (PLAN / REVIEW) FOR THE YEAR .........

Project :
Business Unit -
Department / Function

SI. QObjectives Sub Measures Target Action Review

Nfe} Objectives Value Plan® Freque Report
ncy Reference

Date
Prepared By

Approved By
(HOD/ P1)

i
J BUFMBAT M TTRODE LITAN RIGTON
7 DEVELOFMANT AUTHORITY

-

cn

| -

€L
O s

<0

2
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= I H I Mumbai Trans Harbour Link Project (Package-1) £
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IFB No: MMRDA/ENG1/000752 2Jbd

Quality Assurance Plan

MASTERLIST OF CONTROLLED COPYHOLDERS

S| No Controlled Date of Documents Name of Copy Revision
copy no Issue holder
1 Project Quality Plan : Owner of Master copy — MR Site
Complete PQP | PM
As per Customer (As
procedure applicable)
responsibility
i matrix
B & Do= Planning Engineer
-- Do -- Quality Incharge
% DB = In charge — Sections |
- Do -- | P&M In charge
-- Do -- Accounts &
Administration In
charge
-- Do -- Site safety co-
ordinator
Complete PQP | QM at HQ

This shall be available along with master copy. When changes are made and
approved, MR (site) shall issue revisions and issue revised copy to applicable
controlled copy holders.

Work procedures / method statements shall be separately issued and controlled.
MR (Site)

Name:

Signature:

Date:

" o TRy fy?;;._}::.

stblished as per

Yy T

Note: Withdrawal evidence of superseded documents 179
procedure. § A8 '

WirilGhl

A
j MUMBAL MUTED PMOILITAN ERGITN
Y DEVELCEMERTALTHOEITY
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Mumbai Trans Harbour Link Project (Package-1)
&p - IHI

IFB No: MMRDA/ENG1/000752

Quality Assurance Plan

LIST OF CODES /| STANDARDS

Date of Code / Year of Contents Place of
Receipt Standard Revision Keeping

{ edition

20 R,

Wi T
N

Date:

.

Revision No:

Prepared by:

AIUTMBAL M ETROPOLITAN RECION

7 DEVELOPMENT AUTHOLITY
=




. 5368



Mumbai Trans Harbour Link Project (Package-1) ; -1 [ 57
&-1m1

IFB No: MMRDA/ENG1/000752

Quality Assurance Plan 3963
LIST OF RECORDS
Department:
Sl Record Records ( Hard copy Retention Electronic Media
No | description tick as period
applicable)
Hard | Elect | File | Indexing | Location File Back up
Copy | copy | No/ name | Method* | Location | Frequency
title of
updatation

* If records are maintained electronically identify method of back up (Hard disk at
different location or CD / DVD or any storage device).

e

SN EGIT

MUMBAL METEOFOLITAN RESION
DEVELCHEAENT AUTTHORTTY
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@ - IHI Mumbai Trans Harbour Link Project (Package-1) /1] 5 8

IFB No: MMRDA/ENG1/000752
0d71

Quality Assurance Plan

MINUTES OF MANAGEMENT REVIEW MEETING

[ | (- A ———— MOM No..............
Participants Name Department Designation
1.

2,

3

4.

5.

Convenor:

NAME:
SIGNATURE:
DATE ISSUED:

Y MUMEAD METRD POLITAN RRJION

2 DEVELOPMENT AUTTHORITY
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Mumbai Trans Harbour Link Project (Package-1)
&p - 1HI

IFB No: MMRDA/ENG1/000752

Quality Assurance Plan

Monthly Quality Report for the month of .......

Project Name:

Date

: Change in Quality Team ( Including contract staff & Trainees )*

Sr. Name P.S. Designation Roles & Emailid Mobile
No. Responsibility Number

2

3.

*- Only new joinee /transferred staff /resigned staff details to be provided

a) No of staff available till last month -
b) No of staff newly joined/transferred from other sites -

c) No of staff resigned/transferred to other sites -

d) Effective number of staff as on date -

2. Work Methodologies/Work procedures & ITPs (Established during this month

only).
Sr. Work Procedure & ITPs Approval Status by client
No.
1.
2 =
3:
£*=Tr - - il

a) Cumulative No of Work procedures/Method statements as on date -
b) Cumulative No of QAP/ITPs established as on date -

3. No of internal auditors ( ISO 9001: 2015) available as on date -

AR

T

4. (A) Customer NCRs / complaints (Pertaining to qualit
e NCRs/ complaints in this month —

} MUMBATMETROPOLITAN REGIDN
£ DEVELCPMENT AUTHORITY
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@ B2 IH I Mumbai Trans Harbour Link Project (Package-1) 2 Lo

IFB No: MMRDA/ENG1/000752

Quality Assurance Plan 2475

e NCR/complaints cumulative -

List of OPEN NCR/Complaints:

Sr. Description Date Related to Target Date for

No of (Design/Material/ Closure
Issue Workmanship or any)

(B) List of OPEN NCR (Internal /[HQ/LRQA- NCRs):

Description Date of Related to (Design/Materiall Target for
Issue Workmanship) Closure

5. Customer rating for Product quality: Annexure — 1

6. Project status up to this month :

Status parameter Date / Value
a. Date of commencement :

b. Date of com pletion as per contract:
c. Expected date of completion : N

d. Reasons if contract completion
exceeds:

e. Original contract value :
Revised contract value:
g. Percentage of physical completion

™

7.  Best Practices/Improvements or Innovation (Preferably-with pheto evidence)
A , 15

o

8.  Support required if any: & J

v W
X1 e

RUBEA] METROPOLITAN & RGION
DEVELOFMENT ALTHOKITY
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Mumbai Trans Harbour Link Project (Package-ﬂ; 41201

IFB No: MMRDA/ENG1/000752

53T/

Quality Assurance Plan

Sub-contractor quarterly performance for Q1/ Q2 /Q3 / Q4 /Job completion

Job Description Job Site

Business Unit Subcontractor
Category

Subcontractor Name

Phone Date of Review

WO Number WO Description

WO Date WO value

WO Start Date WO end date —

Actual start date Virtual Completion
date

Want Quarterly Performance rating Yes / No

Area of performance

A-Very good B-Good C-Average D-Poor
(90% -100%) (70% -89%) (60%-69%) (< 60%)

Safety Record
2 | Ability to mobilize at (@] 0 0 (0]
short notice
Labour productivity O (@ 0 O
4 | Control over (@] O (0] — O
wastage of materials
5 | Control over (@] O O )
| workmen
6 | Judicious & efficient O 0 0 (0]
utilization of Infra
OC'’s resources
7 | Co-operation with (@] 9 O (@]
other agencies
8 | Compliance to O O O 0
labour regulations
n Remarks:
Assessed By:
Signature:
Date:

MUMBAT METEOPOLITAN ERGION
7 DEVELDPMERNT AUTHIRITY
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Mumbai Trans Harbour Link Project (Package-1) (1] 7|
&p-1HI ters

IFB No: MMRDA/ENG 1/000752 58 8 1

Quality Assurance Plan

CUSTOMER COMPLAINTS REGISTER

Project:
Complaint Date of Nature of Proposed CA Atten CA Review
No. receipt Complaint Date of Taken dee | Completion action &
Closure date Notification
to Customer
—
REVIEWED BY

Project in charge

2 ety ﬁ_}‘,
37

MIPABAT METROPOIITAN ERGTON

iy DEVEL SEAMENT ALTTHO RITY
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@ = IHI Mumbai Trans Harbour Link Project (Packagg'.alj’l"‘”s

IFB No: MMRDA/ENG1/000752 ' 9385

Quality Assurance Plan

BU / Project : AUDIT NO

Audit Team : DATE OF AUDIT

Persons Contacted :
Audit highlights

DETAILED AUDIT REPORT

S.NO Area Description of Observation Remarks

/Subject

Signature of Auditor

RMUMBATL METRL POLITAN SEGTCON
HEVELORMENT AUTHON Y




'+ 5385




y g SEpH | ."\"‘8
Mumbai Trans Harbour Link Project (Package-1) =
&p-1IHI

IFB No: MMRDA/ENG1/000752 5 8 8 7

Quality Assurance Plan

Location: Date:
Department: Audit No.:
Auditor(s) : Signature: NCR No.:

Audited Document/Work:

Non-conformance Observed:

Objective Evidence of Non Conformance:

Auditee Name: NCR Categories (tic'k_o?le] ISO 9001 Reference:
Clause(s)

Signature: Date: MAJOR I MINOR
- Root causes of NC:

Correction Proposed:

Corrective Action Proposed :

o A

Signature of Auditee: pletion*target date:
DY
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Mumbai Trans Harbour Link Project (Package-1)
p - THI

0w
IFB No: MMRDA/ENG1/000752 0389

Quality Assurance Plan

Corrective action taken as per proposal: YES / NO

Signature of Auditee : Actual closing date:
Objective Evidences for Corrective action and Closure

Review of corrective action & closing of NCR:
NCR reviewed & closed YES / NO
Evidence to be attached if required

Cost of reworks booked if required
Date

Minor Category NCR’s
1. Can be easily corrected by auditee, such as incorrect completion of forms, or
lack of attention to detail in a number of occasions.
2. Generally does not require training of staff
Can be corrected without cost to the Company

4. Can only be resolved through the issue of revised procedure text or content (not
format) and associated documents.

5. Does not result in breakdown of system.

2

Major Category NCR’s
1. Approval is not taken for any deviation from drawings / approved

specifications/ITP/Procedure.

Could affect the business and/or integrity of the system.

Corrective action may cause significant costs to the Company

Requires overview by QMC to maintain system mtegrlty o 3T Ry
Results in breakdown of the system. '

ol ol ol
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Mumbai Trans Harbour Link Project (Package-1)
p-1HI

IFB No: MMRDA/ENG1/000752 : 5383

Quality Assurance Plan

Statutory Compliance Check List

SL No. NAME OF THE ENACTMENT Compliance
status
Yes/No/NA)
1 The Factories Act, 1948
2 The Industrial Employment (Standing Orders) Act, 1946
3 The Employment Exchanges (Compulsory Notification of
Vacancies) Act, 1959
4 The Industrial Disputes Act, 1947
5 The Minimum Wages Act, 1948
6 The Payment of Wages Act, 1936
7 The Payment of Bonus Act, 1965
8 The Payment of Gratuity Act, 1972 17
9 The Equal Remuneration Act, 1976 18
10 The Employees' Provident Funds & Miscellaneous Provisions
Act, 1952
U The Employees' State insurance Act, 1948
12 The Employees Compensation Act, 1923
13 The Apprentices Act, 1961 =S
14 The Contract Labour (Regulation & Abolition) Act, 1970
15 | The Inter-State Migrant Workmen (Regulation of Employment
and Conditions of Service) Act, 1979
16 The Monopolies & Restrictive Trade Practices Act, 1969
17 The Foreign Exchange Management Act, 1999 B
18 The Foreign Trade (Development & Regulation ) Act, 1992 —
19 The Indian Boilers Act, 1923 —
20 The Mines Act, 1952 -
21 The Mines And Minerals (Regulation & Development) Act, 1957
|~ 82 | "~ The Environment Protection Act, 1986 ﬁ-:('v’-"
| — mil. & i
g [ 3 *
§ :
B Qj @H..

CHANM AL
' }
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IFB No: MMRDA/ENG1/000752

401210
Mumbai Trans Harbour Link Project (Package-1)

2d35

Quality Assurance Plan

23 The Air (Prevention & Control of Pollution) Act, 1981

24 The Water (Prevention & Control of Pollution) Act, 1974

25 The Water (Prevention & Control of Pollution) Cess Act, 1977

26 The Hazardous Waste (Management & Handling) Rules, 1989 o

27 The Manufacture, Storage And Import Of Hazardous Chemicals i

Rules, 1989 o

28 Income Tax Act, 1961

29 The Central Sales Tax Act, 1956

30 State Sales Tax / VAT Act

31 State Tax on Professions

32 The Central Excise Act, 1944

33 Customs Act, 1962

34 Service Tax, 1994

35 The Bombay Shops & Establishments Act, 1948

36 The Essential Commodities Act, 1955 65

37 The Maharashtra State Tax on Professions, Trades, Callings

- ~_and Employments Act, 1975

38 The Public Liability Insurance Act, 1991

39 The Personal Injuries (Compensation) Insurance Act, 1963
40 | The Petroleum Act, 1934

41 The Petroleum Rules, 2002

42 The Explosives Act, 1884

43 The Static And Mobile Pressure Vessels (Unfired) Rules, 1981

44 The Gas Cylinder Rules, 2004

45 Information Technology Act, 2000

46 The Bureau of Indian Standards Act, 1986

47 The Maternity Benefit Act, 1961

48 Maharashtra VAT Act, 2005
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Mumbai Trans Harbour Link Project (Packagd-1)1 2 1 ]
€p=-1IHI W

IFB No: MMRDA/ENG 1/000752 5997

Quality Assurance Plan

49 The Indian Telefaph Act, 1885 & The Indian Telegraph Rules,
1951
50 The Telegraph Wires (Unlawful Possession) Act, 1950 & The

Telegraph Wires (Unlawful Possession) Rules, 1951 & The
Telegraph Wires (Permission for Sale and Purchase) Rules,

51 ‘The Indian Wireless Telegraphy Act, 1933
52 The Research and Development Cess Act, 1986 The Research
and Development Cess Rules, 1996
53 Registration Act 1908
54 Indian Stamp Act, 1899
55 Motor Vehicles Act, 1988 -
56 Bombay Labour Welfare Fund Act, 1948
57 The Maharashtra Workmen's Minimum House Rent Allowance S
Act, 1983
58 Indian Arms Act, 1959
59 The Cigarettes and Other Tobacco Products (Prohibition of

Advertisement and Regulation of Trade and Commerce
Production, Supp!y and Distribution} Act, 2003

60 The Unlawful Activities (Prevention) Act, 1967
61 ‘The Legal Metrology Act, 2009
62 The Building and other Construction Workers* (Regulation of

Employment and Conditions of Service) Central Rules, 1998

63 | The National Highways (Collection of Fees by any Person for
the use of section of national highways/ Permanent
Bridge/Temporary Bridge on National Highways) Rules, 1997

64 The Forest Conservation Act, 1980
65 * Bonded Labour System (Abolition) Act, 1976 107
66 The Building and Construction Workers Welfare Cess Act, 1996
and The Building and Construction Workers Welfare Cess
L Rules, 1998
67 The Child Labour (Prohibition and Regulation) Act, 1986
68 . ~ Trade Union Act, 1926
(Accounts & Admin In charge) #‘m.: “#Project In charge)

Lot-in
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eq
IFB No: MMRDA/ENG1/000752 ad39

Quality Assurance Plan

Scope of QMS
BU:
Project:
List of Departments
SI.No Departments Remark

List of Specialized Agencies & External providers

SI.No Spl Agencies/ External providers Remark

Project In charge Name & Sign

Date

i3

§ M
i "

“Gin peveLd
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IFB No: MMRDA/ENG1/000752 6001

Quality Assurance Plan

List of Identified Method Statements

Document No Description

10

AUATAT MET RO POLIT
DEVELOFRTNT ALTTH
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N2
IFB No: MMRDA/ENG1/000752 6 0 0 J

Quality Assurance Plan

List of Identified ITP’s

S| Noe Document No Description

10

11

cuwum

RILIEAT SLATAN BROTON
ITHORITY







