CLAUSE NO.

TECHNICAL REQUIREMENTS

A
‘Nipe

D)

i)

i)

iv)

shall be considered)

iv) MCC, switchgear and
Control building floors

V) Roof  (Where no
equipment are located)
(Where equipment
are located)

Vi) A.H.U Room, Battery
Room, Air Washer Room

1.00

0.15

0.5

1.0

Coal, Bio mass, ,Limestone and Gypsum handling structures

Roofs

Conveyor galleries

Covers for trenches / channels/ drain

Sumps and tanks and other
underground basement type structures/
drain

150 kg. / Sq. M. for accessible roofs and 75
kg. / Sq. M. for non - accessible roofs.

In addition to this coal dust load (Dead
load) of 150 Kg. / sq. m. on flat roofs & 25
kg. / sq. m. on inclined roofs shall also be
considered.

In addition to the live loads, loads due to
cable trays, fire fighting / service water
pipes shall also be considered @ 125 kg. /
m ( minimum ) on each of the longitudinal
girder.

Roof-truss members are to be checked for
supporting fire fighting pipes/ Service water
pipes. Tentative locations and diameter for
pipes are shown in Tender Drawing.

In addition to this coal dust load (Dead
load) of 50 kg. / sq. m. on walkway way
shall also be considered.

Covers for channels & trenches, shall be
designed for a live load of 0.4T Sqg. M. and
loading as mentioned under clause in
trenches, whichever is critical.

In addition to earth pressure with a
surcharge of 2T / Sq. M. (or surcharge due
to Railway loading whichever is critical for
Railway load bearing structures etc.) and
sub - soil water pressure etc. These are
also to be designed for the following
conditions :

i) Water / liquid inside and no earth
outside (applicable only to such structures
which are liable to be filled up with water or

any liquid ).

i) Earth with surcharge outside and
no water / liquid inside

iii ) For underground (basement)

structures protection against buoyancy
during execution and after execution shall
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CLAUSE NO. i
TECHNICAL REQUIREMENTS (ﬁ%"’pc

be ensured without superimposed loadings
with minimum factor of safety of 1.2 against
buoyancy.

v) Unit weight of bulk materials a) For structural design
i) Lime stone 1700 kg. / Cu. M.
ii) Gypsum 1250 kg. / Cu. M.
iii) Coal 1100 kg. / Cu. M.
iv) Bio mass 800 kg. / Cu. M.

For sizing calculation

V) Lime stone 1400 kg. / Cu. M.
Vi) Gypsum 1100 kg. / Cu. M.
vii) Coal 800 kg. / Cu. M.

viii) Bio mass 600 kg. / Cu. M.

E) Boiler/ ESP Support Structures
i. Operating Floors 1.00
ii. Separator Floor 1.00
iii. Elevator Machine Room 1.00
iv. Maintenance Platforms 1.00
v. Equipment Laydown Loads As per Equipment

supplier or 1.00
whichever is more.

As per Equipment
vi. Lift Structure supplier with 100%
impact factor

F) Pump Houses
Operating floor 1.50
G) Underground Structures such as Channels, Sumps, Underground Pump House,

Tanks, Trenches, Reservoirs, C.W. ducts etc.

In addition to earth pressure and ground water pressure, the surcharge load of
2T/sq.m. shall also be considered for design of all underground structures.

H) Road Culverts/Bridges and its allied structures including RCC Pipe Crossings and
Road Crossing of Trenches.

Design for class ‘AA’ loading (wheeled and tracked both) and checked for class ‘A’
loading as per IRC Standard.

1) Covers for Channels/trenches 0.40 (General) or central point load
of 75 kg whichever is higher
As per IRC Standard
(at road crossings
for vehicular traffic)

H) Railway Supporting Structures, As per Railway ‘Bridge
Rail Culverts Rules’
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CLAUSE NO.

TECHNICAL REQUIREMENTS

A
‘Nipe

6.02.03

1) Conveyor Galleries

J)

Notes:

b)

General (Unless Specified Otherwise)

In addition to the live loads, loads due
to cable trays, firefighting / service
water pipes shall also be considered
@125kg/m (minimum) on each of the
longitudinal girder.

Roof-truss members are to be
checked for supporting firefighting
pipes/ Service water pipes.

i) Stairs, Landings and Balconies 0.50
ii) Toilets 0.20
iii) Chequered plates, grating floors, etc.  0.50
iv) RCC floors (General) 0.50
V) a) Flat Roofs (where no equipment
are located) 0.15
b) Flat Roofs (where equipment  0.50
are located)
C) Inaccessible roof 0.075
Vi) Inclined Roofs As perIS: 875
(Part-I1)
vii) Dust load on roof 0.050
Viii) Walkways (General) 0.50
iX) Walkways of conveyor
galleries, DM & PT 0.30
X) Floor of control room of 1.00

switchyard control building

i) Cable and pipe trestles

Xii) Grating covers/ Precast RCC covers

for drain, trench, sump pit in

Ground floor/ paving of BTG area

0.40 for walkway and in
addition, friction loads as applicable

2.50
As per IRC standard (at road
crossings for vehicular traffic)

If erection load is higher than the specified imposed loads on any floor or part
thereof, then the erection loads are to be considered for the design.

Additional load for cable, piping/ducting, shall be considered as applicable. For any
other structures, the loads specified for those structures elsewhere in the specification

shall be followed.

Equipment, piping and associated loads

Equipment loads shall be considered over and above the imposed loads. Equipment loads
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CLAUSE NO.

TECHNICAL REQUIREMENTS (ﬁggg

6.02.04

6.02.05

6.02.06

6.02.07

6.02.08

6.02.09

shall be considered as given by equipment supplier.
Crane load

For crane loads, an impact factor of 25% and lateral crane surge of 10% (of lifted weight +
trolley weight) shall be considered in the analysis of frame according to the provisions of
I1S:875. The longitudinal crane surge shall be 5% of the static wheel load. Longitudinal surge
and lateral surge shall not be considered to act simultaneously.

Seismic load

For design of all structures, the site specific seismic design criteria as attached in Annexure-E
shall be followed.

Wind load

For design of all structures, the wind loads shall be taken as per the site specific wind data
specified in Annexure-D of this specification.

Temperature Load

For temperature loading, the total temperature variation shall be considered as 2/3 of the
average maximum annual variation in temperature. The average maximum annual variation in
temperature for this purpose shall be taken as the difference between the mean of the daily
minimum ambient temperature during the coldest month of the year and mean of daily
maximum ambient temperature during the hottest month of the year. The structure shall be
designed to withstand stresses due to 50% of the total temperature variation.

Suitable expansion joints shall be provided in the longitudinal direction wherever necessary
with provision of twin columns. The maximum distance of the expansion joint shall be as per
the provisions of IS 800 and IS 456 for steel and concrete structures respectively.

Differential Settlement Loads

Structures shall be designed considering an additional load on account of differential
settlement of 1 in 1000 between any two adjacent columns, subject to a maximum differential
settlement of 8 mm in case of foundations resting on soils & 4mm in case of foundations resting
on rock/ pile.

These differential settlement loads shall be taken into consideration for design of footings &
structures of Boiler & Mill Bunker, ESP supporting structure and Main Power House building.

Further, in the analysis of differential settlement loads, adjacent columns interconnected with
bracings are preferably to be provided with combined footing. In such cases, where rigid
combined foundations are provided below braced columns, differential settlement between
those columns needs not be considered.

Moreover, when rigid raft is provided, the differential settlement amongst the columns
supported on the rigid raft need not be considered. However, the differential settlement
between the raft and the adjacent column footing of the same structure are to be considered.

In the structural analysis for differential loads, following approach may be considered: All the
alternate columns in structure shall be applied downward displacement as described above
and analyzed at a time. The resultant forces/ reactions shall be considered with reversible
effects for design of structures and footings.

Additional Loads

Following Minimum additional Loads shall be considered in the design of Steam generator
structures, Mill & bunker buildings, Coal handling Transfer points and Trestles (in BTG island)
and ESP structure.

(a) Cantilever Loads of not less than 2000 kg/m at a distance of 1200 mm from the
external face of the columns, on both sides of the ESP, for Cable trays and Walkways.
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CLAUSE NO.

TECHNICAL REQUIREMENTS (ﬁggg

Cantilever Loads of not less than 500 kg / M at a distance of 1200 mm from the external
face of the columns, on both sides of the Steam Generator, for Cable trays and
Walkways.

(c) Cantilever Loads of not less than 2000 kg / M at a distance of 2500 mm from the
external face of the Mill & Bunker Building columns, CHP transfer point columns/
VGTU columns & conveyor gallery trestles (on one side) for Cable trays and
Walkways.
(d) Dry Fly Ash Piping Loads.
(e) Ash Water Piping Loads.
U] Supply Air and Instrument Air Piping.
(9) Service Water Piping
(h) Loads associated with Coal Handling Plant equipment
6.03.00 Civil Design Concepts
6.03.01 Individual members of the frame shall be designed for the worst combination of forces such as
bending moment, axial force, shear force, torsion, etc.,
6.03.02 The different load combinations shall be taken as per IS: 875 (Part-5) and other relevant IS
Codes.
a) Wind and seismic forces shall not be considered to act simultaneously.

b)

c)

e)

9)

h)

For the design of main plant structures during seismic condition, the deaerator feed
water tank shall be considered full upto operating level. However, for other load
combinations, deaerator feed water tank in flooded condition shall be considered.
‘Lifted load’ of crane shall not be considered during seismic condition.

In case two cranes are provided and tandem operation is not envisaged, the load shall
be taken as one crane fully loaded and second crane without lifted load but standing
idle adjacent to first crane all through the building length (lifted load near to A/B Row).
In case two cranes are provided and tandem operation is envisaged then the crane
wheel loads shall be taken as both the cranes fully loaded to capacity and travelling
side by side al through the building length.

Permissible stresses for different load combinations shall be taken as per relevant IS
and IRS codes.

For the design of pipe/cable supporting structure, the soil weight shall be considered
as backfilled up to grade level for the condition of pipe running full/cables in position.
Frictional forces between the pipes and supporting structure in longitudinal direction
need not be considered along with seismic or wind forces.

Paving in crane corridor shall be designed for the maximum load due to movement of
crane.

In TG bay at crane rail level, chequered plate walkway with handrails shall be provided
for entire column sectional depth for full length of the building. Walkway width
clearance from the face of the column to the edge of the crane shall be as specified
elsewhere in the specification.

For checking against uplift / tension case, 90% of Dead Loads with no Imposed Loads
shall be considered along with other Loads.

The Structures shall be Designed for most unfavourable Combination of Dead Loads,
Imposed Loads, Equipment Loads, Piping / Cables / Ducts Loads, Wind / Seismic
Loads, Temperature Loads, Ash Loads, and other applicable Loads without exceeding
the Permissible Stresses.

No reduction in equipment loads, piping loads, ash loads and loads due to other
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6.03.03

6.03.04

6.03.05
6.03.06

6.03.07

6.03.08

permanent facilities shall be considered for calculation of seismic weight of the
building/structure and for load combinations thereof.

m) In all Loading Combinations, the Loads that have reduction effect on design condition
shall not be taken into account in the Combination concerned.

n) Where wind load is the main load acting on structure, no increase in stresses is to be
considered for design of Structure and Foundation bolts. This includes structures like
Transfer Points and Conveyor Trestles.

0) In all Load Combinations, differential settlement loads (with reversible effects) are to
be considered.

Design of steel structures shall be done by the working stress method. Design shall be as per
provisions of IS:800:1984 and other relevant IS standards. For design of coal bins and loading
hopper 1S:9178 ( part | to Ill) shall be followed.

Shop connections will be welded type and all field connections will be bolted. Field permanent
bolts wherever provided will be high tensile bolts of property class 8.8(min) as per 1367 for all
major connections. However, nominal connections in the field like purlins, stairs, wall beams
will be done by means of M. S. black bolts of grade 4.6 conforming to 1S-1367. The bolted joints
will be designed for friction grip or bearing type. For friction grip type connections, bolts will be
tightened to develop the required pretension during their installation.

For bolted Connection, IS 4000, IS: 3757, IS: 6623 and IS: 6649 shall be followed. IS 814, IS
816, IS: 1024, IS 4353 and IS: 9595 shall be followed for welding of structures.

All structures close to railway line shall have clearances conforming to Railway norms.

For calculation of coal load on moving conveyor, a multiplication factor of 1.6 shall be used to
take care of inertia force, casual over burden and impact factor, etc. Thus coal load per unit
length of each moving conveyor shall be

1.6 x (rated capacity of conveyor system) 1100

Conveyor speed 800

a) Conveyor gallery structure and trestles shall be designed considering both conveyors
operating simultaneously

b) Dynamic analysis of conveyor galleries and conveyor supporting system shall be
carried out for spans greater than 25 m.

c) All structures close to railway line shall have clearances conforming to Railway norms.
Coal, Biomass, Limestone and Gypsum handling structures:

The loads for all railway load bearing structures e. g. wagon tippler, tunnel, culverts and under
ground transfer houses etc. and the analysis and the design of these structures shall be made
strictly in accordance with the provisions of Indian Railway Bridge rules (latest edition), and
Indian Railway Codes of practice (latest edition) with all amendments up to the date of opening
of bids. The axle load for analysis and design shall be considered as “DFC loading (32.5t axle
load)” of Heavy mineral loading as per Indian railway standard. Coal heap of 1.2m height shall
be considered above hopper top for design of hopper and supporting elements of wagon
tippler. The analysis, design and detailed drawing for tunnel, under ground transfer houses,
culverts etc. coming directly below the railway track shall be got approved by the contractor
from the concerned railway authorities before taking up construction. All necessary payment
for the above work shall be made by the bidder to the railway authority.

The steel structures shall be designed and fabricated as per ‘code of practice for use of
structural steel in general building construction’, IS : 800 and other relevant IS Standards.
Minimum size of the angle section to be used as structural members shall be 50 X 50 X 6.
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TECHNICAL REQUIREMENTS (ﬁggg

Minimum weld size shall be 6 mm. The steel structures using tubular sections shall be designed
and fabricated as per 1S:806-“code of practice for use of steel tubes in general building
construction.” and EN 1993-1-8:2005. Minimum grade of steel & thickness of Tubular/Hollow
sections shall be Yst 240 Mpa & 4.0mm respectively. Minimum thickness for rolled/ built up
section shall be 6mm.

Slotted holes shall not be assumed to act as expansion joint for relieving of stresses and
suitable bearings shall be provided at the supports.

All gallery supporting trestles shall be so proportioned that the transverse deflection of gallery
due to wind / seismic load should not exceed trestle height / 1000 as stipulated in I1S: 11592.
Peak wind speed method shall be considered for checking the transverse deflection.
Longitudinal deflection for all conveyor trestles (along the conveyor direction) shall be
Height/500 for peak wind speed.

Vertical & horizontal deflection of conveyor gallery shall be restricted to span/500.

The crusher and transfer house structures shall be so designed that transverse deflection at
places where conveyor galleries meet, should be equal to the respective transverse deflection
of conveyor supporting trestles.

For transfer house and crusher houses monorail loads of two floors having highest capacity of
monorails shall be considered in addition to other gravity loads along with wind/seismic load.
Wind load/seismic load shall be considered along with Running belt tension for the analysis of
transfer house and crusher house, however monorail load may not be considered.

Stresses for all CHP structures shall be checked for the higher of the forces obtained from gust
factor method and the peak wind speed method.

The permissible vertical deflection for beams supporting drive machinery shall be restricted to
span / 500 and for other beams it shall be within span / 325.

Horizontal bracing system shall be provided at floor levels around the openings for plan area
greater than 2 sqm.

Shear force in steel columns shall be transferred to the pedestals / foundations exclusively
either through foundation bolts or the shear key arrangement.

Contractor can also use tubular steel sections for roof truss of conveyor galleries/cable
trestle only.

For design of liquid retaining structures, IS : 3370 ( Part - | to IV ) ( latest ) shall be followed.
Face of the structure in contact with liquid shall be designed as un - cracked section. For design
of RCC pipes for culverts, latest editions of IS: 458, IS: 783 should be followed.

For design of all underground structures / foundations, ground water table shall be assumed at
the formation level ( i. e. the adjoining ground level ).For all underground structures like wagon
tippler/track hopper, tunnels and underground transfer points crack width shall be restricted to
0.2 mm.

Design of Hopper walls shall be done for both Static & Dynamic flow condition using Walker’s
theory.
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TECHNICAL REQUIREMENTS (ﬁggg

6.03.08.01

6.03.08.02

6.03.08.03

6.03.08.04

6.03.08.05

6.03.08.06

6.03.08.07

6.03.08.08

6.03.08.09

For foundations of transfer points, crusher house & trestles, pedestals of isolated footings/pile
caps shall necessarily be tied with RCC beams. For all RCC buildings, tie beams shall be
provided at lintel level. Design of masonry walls shall be made as per IS : 1905.

For metal roofing and side cladding, the spacing of purlins/runners shall be such that the
deflection of metal sheet used is limited to span/250 under adverse loading condition.

Minimum reinforcement (0.12% of total coss sectional area in each direction) shall be provided
at the top face of the footing, even if, no reinforcements are required as per design

All liquid retaining structures shall be designed for following load conditions.
Underground structures:
a. Water filled inside up to design level and no earth outside.

b. Earth pressure with surcharge of 2.0 T/m2 and ground water table up to FGL outside and
no water inside.

c. Stability against uplift shall be checked for completed structure and under construction
stage with no water inside and ground water table up to FGL, with a minimum factor of
safety of 1.20 against uplift. Installation of pressure relief valves shall not be permitted in
the base slab of any liquid retaining / conveying structure.

d. The structure shall also be checked for normal working condition with water filled inside
up to design level and earth pressure outside with no effect of surcharge and ground water
table.

For design of over - ground liquid retaining structures appropriate load cases shall be
considered.

All liquid retaining structures shall be designed by working stress method as given in clause
4.5 of IS 3370(Part2).

In the wall of liquid retaining structures with cylindrical shape such as clarifiers, vertical
reinforcement shall be checked assuming the walls were fully fixed at the base, and the
horizontal reinforcement shall be provided to resist horizontal (hoop) tension assuming hinged
condition at the junction of the base slab & wall.

Wherever sandwich slabs are provided in liquid retaining structures to take care of stability
against uplift, only well graded sand of approved quality shall be used as fill material. The sand
compaction shall be done with plate / disc compactors in such a manner that the bottom slab
is not structurally damaged.

Clear free board of at least 300 mm above design (total) water level shall be provided in all
liquid retaining / conveying structures.

Coefficient of active earth pressure shall be considered for design of free standing retaining
walls and coefficient of earth pressure at rest shall be considered for design of top propped
retaining walls.

The minimum concrete clear cover to reinforcement bars in all RCC structures shall be as per
1S:456 and 1S:3370(Part Il) for water retaining structures. Durability of concrete shall conform
to moderate exposure conditions as per Table-3 of IS 456 except noted specifically otherwise.

Factor of safety against overturning and sliding

The structure shall be checked for minimum factor of safety of 1.5 against overturning
conditions (ratio of stabilizing moment to overturning moment) and 1.4 against sliding
conditions as per IS: 456.

For detailing of Reinforcement IS 5525, IS 13920, IS 4326 and SP 34 shall be followed.
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6.03.08.10

6.03.08.11

6.03.08.12

6.03.08.13
6.03.08.14

6.03.08.15

6.03.08.16

6.03.08.17

6.03.08.18

6.03.08.19

6.03.08.20

6.03.08.21

6.03.08.21.2

Two layers of reinforcement (on both faces) shall be provided for RCC sections having
thickness of 150 mm and above.

Minimum diameter of main and distribution Reinforcement bars in different structural elements
shall be as follows:

Sl. No. Structural Element Main Distribution Reinforcement /
Reinforcement Stirrups/ ties/ Anchor Bars

a) Foundation 12 mm 10 mm
b) Beams 12 mm 8 mm
C) Columns 12 mm 8mm

Spacing of reinforcement bars in walls and slabs of liquid retaining / conveying structures shall
not be more than 200 mm.

Buildings shall also comply to IS 4326 requirement-

Minimum Reinforcement in all elements of liquid retaining / conveying structures shall be 0.24
% of cross sectional area.

The sizing of foundation, design criteria & clear cover shall conform to 1S:1904, 1S:456 and
other relevant Indian codes. However, minimum 0.12% of reinforcement shall be provided on
the top face of the foundation concrete on either direction and minimum percentage of
reinforcement at bottom face of foundation shall be same as that stipulated for beam as per
1S:456.

Minimum thickness of foundation slab / raft and base slab of all liquid retaining tanks / pits shall
not be less than 250 mm.

Minimum thickness of all elements of RCC liquid retaining / conveying structures (except
effluent drains & launders) shall be 200mm. Effluent drains (depth more than 500mm) and
launders shall have minimum element thickness of 150mm.

All Insert plates (except edge protection angles) provided in liquid retaining structures shall be
12 mm thick Gl with lugs not less than 12 mm diameter or 6mm flats. Edge protection angles
shall be provided as specified elsewhere.

All water retaining structures shall be tested for water tightness as per provisions of IS: 3370
and IS: 6494.

2.0m wide walkway with concrete paving shall be provided connecting all structures, buildings
and facilities. The top of walkway shall be minimum 200mm above FGL.

Design Requirements for Crusher Foundation
Dynamic Analysis

Detailed dynamic analysis shall be done for the top deck together with springs and dampers
and the natural frequencies and amplitudes of vibration shall be determined. A mathematical
model of the top deck shall be formulated with three - dimensional beam / plate finite elements
for the purpose of analysis with the spring idealised with vertical and horizontal stiffnesses.
The mass of the machine together with that of the top deck shall be considered for the analysis.

Natural frequencies upto at least 10 % above the operating speed shall be determined and
these frequencies shall be checked against the design criteria.
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TECHNICAL REQUIREMENTS (ﬁggg

Forced response dynamic analysis shall be carried out for the operating condition unbalance
forces using a sinusoidal forcing function. Unbalance forces as given by this specifications
shall be used for his purpose. The amplitudes shall be checked against the design criteria. The
dynamic forces from this analysis shall be used for structural design with a suitable fatigue
factor.

Isolation Efficiency

The vibration isolation system shall be designed for about 90 % isolation efficiency.
De-coupling

A ratio of the least 10 ( ten ) shall be ensured between the stiffness of the supporting structure
and the stiffness of the spring system in the vertical direction to achieve de-coupling between
the two ( the stiffness of the spring system being lower ). This ensures that dynamic analysis
of the supporting structure need not be carried out.

Frequency Criteria

The frequency criterion has already been laid down implicitly by the isolation efficiency criteria
and de-coupling required.

The first bending mode frequency of the top deck shall be at least 20 % above the operating
speed.

Unbalance Forces

Unbalance forces arising out of all the following cases shall be considered for checking the
design and amplitudes.

l. Balance quality grade G 16 as per I1S/ISO:21940-11.

Il One hammer broken condition. The missing hammer shall be assumed to be closest
to the crusher non - drive end of the crusher.

Ill. Three hammers broken condition. All the three hammers broken shall be assumed to
be from the same suspension bar and located at the non - drive end of the crusher.

Amplitude Criteria

The calculated amplitudes (mean to peak values) shall not exceed following limits under the
specified conditions.

Operating speed of 750 RPM

l. 150 microns for an unbalance force arising out of balance quality grade G 16 as per
1S/1SO:21940-11-2016.

Il 300 microns in case of a one hammer broken condition.
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Il Amplitudes need not be checked for a three hammer broken condition.

Operating speed of 450 RPM

. 200 microns for an imbalance force arising out of balance quality grade G 16 as per
1S/1ISO:21940-11.

Il 400 microns in case of a one hammers broken condition.
lll.  Amplitude need not be checked for a three hammer broken condition.

For intermediate operating speed between 450 to 750 RPM the amplitude limits can be linearly
interpolated.

The amplitude limits mentioned above are in both vertical and horizontal directions. The
amplitudes shall be calculated at critical points on the top surface of the RCC deck. The
amplitudes shall be checked for the most unfavorable superposition of modes in any direction.
However, phase difference between the maximum amplitude occurring in different directions
due to the rotating vetor may be considered while superimposing the modes.

Transient Resonance

Transient resonance, which may occur during the start - up or coasting down condition of the
crusher, shall be checked, and the amplitudes in such a condition should not exceed one - and
- half times those at operating speed for each design condition.

Strength Criteria
The following criteria shall apply for the design of top deck :

a) Dead loads, live loads, Seismic loads and dynamic loads shall be considered for the
design. The most unfavorable combination shall considered for design.

b) Seismic loads shall be assumed to act together with dynamic loads for a one millimeter
eccentricity in the rotor. However, seismic loads and dynamic loads arising out of
hammer breakage need not be considered together

c) Fatigue shall be considered while designing for dynamic forces. A fatigue factor of 2.0
shall be used on all dynamic forces to arrive at the equivalent static force for the
purpose of design.

d) Working stress method shall be used for the design of RCC deck. In survival condition,
10 % overstressing may be permitted.

e) The RCC top deck shall be at least of M35 grade of concrete as per IS ; 456.

f) Fatigue need not be considered for the three hammer broken condition.
Q) For calculating unbalance forces, the heaviest hammer (plain or toothed ) shall be
considered.
6.03.09 Horizontal Deflection criteria
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The maximum Horizontal Deflection for various structures shall not exceed and be limited to
the following:
SI. No. Description Maximum value of
1. For Trestles and transfer points Height/1000
(Transverse deflection at Conveyor (For Wind load by Peak Wind
gallery supporting level) Speed Method / Seismic Load)
2. For ESP Control Building, Height /325

Compressor House,
and all other steel buildings
envisaged in this specification

Vertical Metal Sheeting in Cladding Span/250

However, the maximum deflection of Grating / Chequered Plate Shall be limited to 6mm.
Note: Along wind forces on slender and wind sensitive structures and structural elements
shall also be computed, for dynamic effects, using the Gust Factor or Gust Effectiveness
Factor Method as defined in the standard. The structures shall be designed for the higher of
the forces obtained from Gust Factor method and the Peak Wind Speed method.

Analysis for dynamic effects of wind must be undertaken for any structure which has a height
to minimum lateral dimension ratio greater than “5” and/or if the fundamental frequency of
the structure is less than 1 Hz.

6.03.10 a) Dispersion of load in any direction through soil shall be as per IS 8009 (relevant part).
b) Dispersion of load through concrete shall be considered at an angle of 45 degrees with
horizontal from the edge of contact area.
6.03.11 a) Permissible deflection (unless specified otherwise in this specification) for latticed
framework and beams of floors other than drive floor shall be span/325.
b) The allowable deflection for beams directly supporting drive machinery and equipment
shall be restricted to span/500 unless specified otherwise in this specification.
c) The deflection for manually operated cranes & monorail supporting beams shall not
exceed span/500.
For electric overhead cranes :
1) upto 50 Tonne capacity : span/750
2) over 50 Tonne capacity : span/1000
d) The vertical deflection of beams supporting LP Heater, HP Heater and Deaerator shall
be limited to Span/500.
e) The vertical deflection of metal deck sheet for floor shall be limited to span/250.
f) Permissible deflection for all purlins, cladding runners, roofing/cladding sheets and
grating / chequered plates shall be span/250. However, the maximum vertical
deflection of Grating/ Chequered plate shall be limited to 6 mm.
6.03.12 Transverse coal pressure on Bunker/Silo/Hopper walls shall be calculated as per IS: 9178.
The Coal Bunker/Silo/Hopper shall be designed for the following conditions
i) The Bunker/Silo/Hopper is full up to its full capacity with top surface nearly horizontal.
i) The Bunker/Silo/Hopper is partially empty with the top surface of coal at an angle of
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6.03.13

6.03.14

6.03.15

repose of 37 degrees.
Design criteria for ash silo

1. The pressure due to ash filling on the side wall and the bottom portion of ash bins/silos
shall be taken as the maximum of (a) static pressure determined in accordance with
the Jansen’s formula multiplied by an impact factor of 1.4 and (b) pressure determined
as per Walker's formula for static as well as dynamic conditions. The silo shall be
designed for the following conditions:

(@) The silo is full up to its full height / capacity

(b) The silo is partially empty with top surface of ash, at an angle of repose less
than 30 degrees.

2. The following loads are to be considered for design.

a) Density of bottom ash to be considered for volume calculation shall be 650 kg.
/cum.

b) Density of bottom ash to be considered for load calculation shall be 1600
ka/cum.

c) Density of fly ash to be considered for volume calculation shall be 750 kg/cum.
d) Density of fly ash to be considered for load calculation shall be 1600 kg./cum.

e) Density of dry fly ash, to be considered for the design of supporting structures
for dry fly ash conveying pipes, shall be taken as 1000 kg/cum. The pipe shall
be considered full with dry fly ash.

3. Other requirements are as follows:
a) Independent supporting structure shall be provided for each silo.

b) The joint between the wall and roof of the silo shall be properly sealed by
welding or by any other approved means.

c) Operating platform covering total plan area wise in silo structure made of
grating shall be provided below the hopper outlet.

d) The bracing system shall be provided in such a way that the trucks and closed
tankers can have a clear passage to approach the underside of the silos for
unloading dry ash from the silos.

4. Trestles supporting ash pipes shall be so proportioned that the transverse deflection
of trestles due to wind/seismic load shall not exceed trestle height/325.

5. The corrosion allowance for design of Silo, Buffer Hopper, Bottom ash hopper, tanks
etc. shall be considered as per IS9178 considering structure exposed to atmosphere.
The corrosion allowance shall be provided in addition to the requirement of minimum
thickness of steel plate as per 1S9178.

Coal Bunker (inside Mill Bunker Building) shall be of MS while the hopper shall be of MS with
stainless steel (grade SS 304) lining. The minimum thickness of MS plate and SS lining in
hopper portion shall be as per the design concept of Mill Bunker Building specified elsewhere
in the specification. Pre-formed flexible open ended bellow strap of neoprene is to be provided
between top of bunker and bottom of tripper floor to avoid coal dust leakage / escape. The
bellow strap shall be of minimum 200 mm wide under un-stretched condition and shall be of
minimum 2mm thick.

The hopper angle with the horizontal plane be as specified elsewhere in the specification.
The live storage capacity of each coal bunker shall be greater of the following:
a) Total 10 hours biomass blended coal requirement of the boiler for BMCR duty with
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6.03.16

6.03.16

6.03.17

worst coal firing, equally distributed over the number of bunkers (i.e. the coal mills)
required in service for this duty condition as specified elsewhere.

b) Total 10 hours biomass blended coal requirement of the boiler for BMCR duty with
design coal firing, equally distributed over the number of bunkers (i.e. the coal mills)
required in service for this duty condition as specified elsewhere.

c) Total 10 hours biomass blended coal requirement of the boiler for TMCR duty with
worst coal firing, equally distributed over the number of bunkers (i.e. the coal mills)
required to be in service for this duty condition as specified elsewhere.

For all capacity (volume) calculation and structural design (load calculation) unit weight of
biomass blended coal shall be assumed as 760 kg/cum. and 1100 kg/cum respectively.

a) The design and construction of RCC structures shall be carried out as per IS: 456.
Working stress method shall be adopted for the design wherever specifically
mentioned in this specification.

b) For design and construction of steel-concrete composite members, IS: 11384 shall be
followed.

c) For reinforcement detailing, IS 5525 and SP 34 shall be followed.

d) Two layers of reinforcement (on both inner and outer faces) shall be provided for RCC
wall sections having thickness 150 mm or more.

a) Design of Foundation for Coal Mills and Fans

Structural Arrangement of foundations for various machine foundations like TG, TDBFP,
MDBFP, Coal Mills and Fans shall be as specified elsewhere in the specification.

Analysis for the foundation

For the foundations of the all equipment, details static and dynamic analysis shall be done.
The static analysis shall include all operating condition, load cases and abnormal loads like
short circuit, loss of blades & unbalance and seismic forces as per IS1893. The dynamic
analysis shall consist of free vibration analysis and forced vibration analysis. A minimum
fatigue factor of 2.0 shall be considered for dynamic forces.

The vibration amplitudes shall be calculated at the machine bearing locations and at any other
points of interest by a forced response analysis. The unbalance forces used for this analysis
shall correspond to the balance quality grade of the machine as per ISO 1940 /1S:11723 or the
unbalance forces as provided by the machine manufacturer whichever is higher. It shall be
ensured that the calculated amplitudes do not exceed the limits specified by the machine
manufacturer and relevant Standards such as ISO 10816/1S:14817.

Bidder to consider the acceleration at the top of the deck for the design of supporting / fixing
arrangement of machine.

Design criteria for steel helical springs and viscous dampers

The isolation efficiency for steel helical springs and viscous dampers shall be at least 90%.
The ratio of actual spring supported weight to the nominal spring capacity shall not exceed
0.80. At least 5% to 10% of critical damping shall be provided in the form of viscous dampers.

Reinforcement Design

Working stress method as per IS 456 shall be used for reinforcement design. The design shall
be done for the worst load combination. Minimum reinforcement shall be provided as per IS
456 and 1S2974 (Part-lll), if the calculated reinforcement is less than the minimum.

For TG Raft/ Pilecap, minimum percentage of reinforcement at top and bottom faces of
foundation shall be same as that stipulated for beam as per 1S456.

c) Block Foundations:
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6.03.18

6.03.19

6.03.20

6.03.21

6.03.22

Block foundation resting on soil shall be analyzed using elastic half space theory. In case the
foundation is supported over piles, Novak’s approximation shall be used for determining the
spring constant and damping ratio of pile groups. The mass of the RCC block shall be at least
three times the mass of machine. Free vibration analysis of the foundation shall be carried out
to evaluate the natural frequencies. The fundamental natural frequency shall be kept at least
20% away from the operating frequency (speed). Forced vibration analysis shall be carried out
if the dynamic forces are made available by the machine supplier in which case the amplitude
limits stipulated by the machine supplier and ISO 10816, whichever is lower, shall be satisfied.

Reinforcement design shall be done by working stress method as per IS 456 and IS 2974
(Part-1V).

For the foundations supporting minor rotating equipment weighing less than one ton or if the
mass of the rotating parts is less than one hundredth of the mass of the foundation, no dynamic
analysis is necessary. However, if such minor equipment is to be supported on building
structure, floors, etc., suitable vibration isolation shall be provided by means of springs,
neoprene pads, etc., and such vibration isolation system shall be designed suitably.

If RCC floor/roof is assumed to act as diaphragm, transmitting lateral loads to braced bays, it
shall be provided with shear connectors.

The spacing of shear anchor studs on structural beams shall be minimum of the spacing
required for

i) Restraining the compression flanges of beams and

ii) Transfer of the horizontal shear at floor/roof to the supporting beams.

However, whenever large / more number of cut-outs are provided in the floor slab, horizontal
floor bracings shall be provided below slab to transfer horizontal force to columns without
considering diaphragm action from slab.

All roads shall be rigid pavements specified elsewhere in this specification. The design traffic
load shall be a minimum 4 million cumulative standard axle. The design of concrete pavement
shall be carried out as per IRC-58.

a) No cable/pipe trench is envisaged in the plant area. However, if required, pipe/cable
trench can be provided inside the buildings and inside switchyard or some other
localised areas.

b) All pipes and cable shall generally be routed above ground.

c) A minimum clearance (clear headroom) of 8m shall be kept for all over-ground
pipe/cable trestles for all road/rail crossings. For other areas, the requirement of trestle
height is specified elsewhere in the specifications. All trestles shall be provided with
continuous walkway of minimum 600mm width with hand-rails and toe-guards all along
the length of the trestle along with approach ladders near roads, passageways, etc.
Before and after the road/rail crossings, a barrier of suitable height shall be constructed
s0 as to prevent the approach of cranes (having height more than 8 m) etc., upto the
pipe/cable racks/trestles.

d) Within AB bay in Main plant area, generally grating shall be provided for Mezzanine
floor except for valve room area, cable spreader floor, air washer units, feed water
heaters, equipment foundations, miscellaneous skids, etc. where the floor shall be of
RCC. Oil equipment room shall also have RCC floor below the grating floor.

The maximum velocity for pipe drains and open drains shall be limited to 2.4m/sec and 1.8
m/sec. respectively. However, minimum velocity of 0.6m/sec. for self-cleansing shall be
ensured. Bed slope not milder than 1 in 1000 shall be provided. The open drains shall be open
rectangular drains of RCC unless required otherwise due to functional requirement. RC box
culverts shall be provided at rail, road or other crossings.

Sewers shall be designed for a minimum self-cleansing velocity of 0.75m/sec and the
maximum velocity shall not exceed 2.4m/sec.
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Manual on sewerage and sewage treatment (published by Central Public Health Environment
Engineering Organisation, Government of India) shall be followed for design purpose.

6.03.22 Foundations for all tanks shall be designed for as per IS: 803.

6.03.23 Footings shall be so proportioned to as to minimise the differential settlement.

6.03.24 Plinth level of all buildings shall be kept at least 500 mm above the finished grade/formation
level.

6.03.24 Boiler/ ESP support structures shall be designed for:

a. Dead load

b Live/Imposed loads

c. Static and dynamic loads of piping, movable equipment and maintenance parts.

d. Loads from cable trays and walkways supported on columns.

e Ash water piping supported on the outermost row of boiler columns.

f All ESP hoppers filled up with ash upt o the top of the hoppers or the bottom of
electrodes (whichever is more) using a bulk density of not less than 1350 kg/cu.m. for
the ash, along with additional ash build-up from the end of the third field up to the inlet
duct bottom level at a natural repose angle (not less than 30 degree to horizontal in
any case).

g. Ash load at bottom ash hopper and pent house of the boiler shall be as mentioned in
the mechanical chapter of the specifications.

h. Seismic and wind loads as specified elsewhere in the specifications.

i Temperature Loads.

j. Temperature variations under ESP operating condition.

k. The loads listed above indicate the minimum requirements.

I For the Design of ESP Supporting Structures for Seismic, Ash Load in Hoppers filled
upto to the top of the Hoppers or bottom of the electrode (whichever is higher) shall be
considered as permanent Loads along with other applicable Loads.

Following Ash density shall be considered for the Design :
Sl. No. Description Density ( kg/Cu. M.)
a) Bottom Ash for volume calculations 650
b) Bottom Ash for Load calculations 1600
C) Fly Ash for volume calculations (For Boiler) 750
d) Fly Ash for volume calculations (For ESP) 650
e) Fly Ash for Load calculations 1350
f) Dry Fly Ash for dry fly ash Pipeline
supporting Structures ( Pipe to be
considered full) 1000
6.03.25 Boiler supporting structures shall be so configured that the temperature of steel does not
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6.03.26

6.03.27

6.03.28

6.03.29

6.03.30

exceed 60 °C unless specified otherwise. Brackets shall be provided on both sides of the
outermost row of columns of both the boiler and ESP for supporting cable trays and walkways,
at a height not exceeding 10.0 m. The exact levels shall, however, be decided during detailed
engineering. Each ESP hopper shall be supported at four corners by providing four columns
from the ground.

The bracings in boiler structure shall be provided such that under no circumstance
normal/convenient access to all points in the boiler is blocked or obstructed.

In design of boiler/ ESP support structures, dynamic piping loads need not be considered
acting simultaneously with wind or seismic loads. Increase in permissible stresses shall be
allowed in load combinations where dynamic piping loads are considered and shall be as
permitted under seismic load conditions.

Design Criteria for foundations and some other facilities/areas are covered separately in this
specification.

Plinth level of all buildings shall be kept at least 500 mm above the finished grade/formation
level.

Finished floor level of boiler area paving shall be kept about 200 mm lower than the finished
floor level of Main Plant buildings.

Joints/Connections in steel structures:

Steel structures shall be detailed and connection and joints provided as per the provisions of
IS 800, IS 816, IS 9595, IS 1367, and IS 9178 and as per following requirements.

a) Connection of vertical bracings with connection members and diagonals of truss
members shall be designed for full tensile capacity of the bracings unless actual loads
are indicated on the drawings.

b) Size of fillet weld for flange to web connection for built up section
shall be as follows:

i)  For box section weld size shall be designed for full shear capacity or actual shear
whichever is more. Where fillet weld is not possible, full penetration butt weld
shall be provided.

iy  For built up | section, weld size shall be designed for 80% of full shear capacity
or actual shear, (if indicated, in drawings) whichever is more. However, weld size
shall not be less than 0.5 times the web thickness. Weld shall be double fillet.

i) All welds shall be continuous unless otherwise specifically approved. The
minimum size of the fillet weld shall be 6mm.

c) Shear connections shall be designed for 60% of section strength for rolled sections
and 80% of section strength for built up section or rolled section with cover plates.
However, if load is more than above, the connection shall be designed for actual load.

d) Moment connections between beam and column shall be designed for 100% of
moment capacity of the beam section.

e) All butt welds shall be full penetration butt welds.

f) The connection between top flange and web of crane girder shall be full penetration
butt weld. Bottom flange, connection with web can be fillet weld or butt weld as
directed by Engineer.

g) Connection of base plate and associated stiffeners with the columns shall be designed
considering the total load transferred through welds. However, minimum weld size
(double fillet) shall not be less than 0.6 times the thickness of stiffeners.

h) Splicing: All work shall be full strength. Field splicing shall be done with web and flange
cover plates for full strength. Shop splicing for all sections other than rolled shall be
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6.03.31

6.03.32

6.03.33

carried out by full penetration butt welds with no cover plates. Splicing for all rolled
sections shall be carried out using web and flange cover plate.

Pipe Pedestals, pipe supports and other structures for Ash handling system:

a)

b)

c)

(b)

Design

The design of Pipe Pedestal and pipe supports shall be carried out considering Dead
load, live load & seismic load / wind load. In addition to above, longitudinal forces equal
to product of Co - efficient of friction (between contact surface of pipe and pedestal)
with the load coming on each pedestal shall also be considered for the design of
pedestal. In bends, suitable thrust block shall be provided to withstand the thrusts
transferred from the pipelines.

All RCC pipes carrying water under gravity shall be designed for earth pressure, water
and surcharge. Minimum grade of pipe shall be of NP - 2 class or heavier required as
per design / specification.

The design and construction of RCC structures shall be carried out as per IS: 456. In
general, limit state theory shall be followed for the design of RCC structures, however,
working stress method shall be adopted for the design, wherever specifically
mentioned in this specification.

Two layers of reinforcement (on inner and outer face) shall be provided for RCC wall
sections having thickness 150mm and above.

Criteria of RCC Floors

For Mill Bunker Building, Main Power House, ESP Control Building, Transfer Houses,
and other structural steel framed buildings:

These buildings being steel framed structure, all RCC floors shall comprise RCC slab
supported on troughed, profiled metal deck sheet (to be used as permanent
shuttering). The RCC slab shall be minimum 150mm thick above the top surface
(crest) of the metal deck sheet. The spacing of structural steel secondary beams shall
be based on the bending capacity of the metal deck sheet for self-weight of green
concrete and additional construction load of 100 kg/m?2.

The permanent metal deck sheets shall be fixed to the top flange of secondary beams
by means of drawn arc welding of headed shear anchor studs directly through the
metal sheet. The details of shear anchor studs are specified elsewhere in this
specification.

The RCC slab shall be designed without considering any composite action effect of
metal deck sheet (i.e. the structural strength of metal deck sheet shall not be
considered for RCC slab design).

For other RCC buildings.

These buildings being complete RCC framed structures, conventional RCC slabs of
minimum thickness 150 mm shall be provided. The RCC slabs shall be monolithic with
RCC beams and RCC columns

Criteria of RCC roofs

For Main Power House, Compressor House, ESP Control Building and Other Steel
framed Buildings:

The roof system shall comprise minimum 40mm thick RCC slab on top of profiled
permanent metal deck sheet. The permanent metal deck sheets shall be fixed to the
top flange of secondary beams by means of arc welding of headed shear anchor studs
to the purlins directly through the metal sheet. The details of shear anchor studs are
specified elsewhere in this specification. Water proofing treatment to roof slab shall be
provided as per details specified elsewhere in this specification).
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6.03.34

The RCC slab shall be designed without considering any composite action effect of
metal deck sheet (i.e. the structural strength of metal deck sheet shall not be
considered for RCC slab design.

b) For Mill Bunker Building, Transfer Houses.

Insulated sandwiched metal sheet for roofing shall be provided comprising troughed
permanently colour coated sheet at top and plain permanently colour coated sheet at
bottom with 50mm thick insulation sandwiched between the two sheets, the details of
which are specified elsewhere in this specification.

c) Roofing system for Ash Handling Plant Pump Houses and Buildings shall be as
specified in relevant clauses

d) Other RCC Buildings.

Cast-in-Situ RCC slab shall be provided using removable plywood shuttering. Water
proofing treatment to roof slab shall be provided as per details specified elsewhere in
this specification).

Design Criteria for Foundation
The founding depth / cut off level of piles shall be decided based on functional requirement.

Where structural steel columns are envisaged, the bottom of the base plate shall be kept
suitably below the paving level such that the top level of the gusset plate and foundation bolt
remain at least 200 mm below the top level of paving except for Boiler Structure, Bunker
Building Columns, TP & Trestle Columns, ESP Control Building Columns for which the
requirement of levels for bottom of base plates is specified elsewhere in this specification.
Further the gusset plate and foundation bolts are to be encased in concrete up to the top of
the paving level. For outdoor structural steel columns, about 300 mm height of steel columns
above the top of paving level shall be provided with at least 125 mm thick encasement with
minimum reinforcement to prevent corrosion of the steel columns from surface water

a) OPEN Foundations

For foundations, the minimum founding depth and the minimum size of foundation shall be as
per foundation system and geotechnical data specified in the foundation chapter include
hereafter in this specification.

For open foundations, the total permissible settlement shall be as per the criteria furnished
under the foundation system specified elsewhere in this specification.

The sizing of foundation, design criteria & clear cover shall conform to 1S:1904, 1S:456 and
other relevant Indian codes. However minimum 0.12% of reinforcement shall be provided on
the top face of the foundation concrete on either direction and minimum percentage of
reinforcement both in case of bottom face and also for tension face of foundation shall be same
as that stipulated for beam as per 1S:456.

b) PILE Foundations

Minimum centre to centre spacing of the piles shall be as per IS: 2911. Incase single piles are
used, these piles are to be interconnected with tie beams along both orthogonal directions
perpendicular to each other.

Minimum penetration of piles into Pilecap shall be 75 mm and clear cover to the main
reinforcement at the bottom face of the pile cap shall be 100 mm. Structural design of pile cap
and reinforcement shall conform to 1S:2911 and 1S:456. However minimum 0.12% of cross
section of the pile cap shall be provided on the top face of the pile cap along two orthogonal
directions and minimum percentage of reinforcement at bottom face of pile cap shall be same
as that stipulated for beam as per 1S:456.

Detailed requirement of pile foundation have been presented in the foundation chapter
specified hereafter in this specification.
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‘Nipe

6.04.00
6.04.01

6.04.02

6.04.03

General

CORROSION PROTECTION

Painting of Steel Surfaces Embedded In Concrete

(a) All Steel structures shall be provided with painting as given in the specification. Further,
painting system shall also meet the requirements of Corrosivity category (as mentioned
in Part A 11D Civil Works for the project as per ISO 12944).

Painting system for steel surfaces embedded in Concrete is given separately.

(b) All Painting shall be done as per Technical Specification Painting scheme shall
submitted by the Bidder.
(c) All steel structures shall be designed by following basic design criteria in ISO 12944

Part 3. Minimum thickness of metal for any structural steel elements shall be not less
than 6 mm where steel is fully accessible for cleaning and repainting and where it is
feasible to folllow design criteria given in 1ISO 12944 part 3. However, where steel
surfaces are inaccessible for cleaning and repainting or where it is not feasible to follow
design criteria given in ISO 12944 part 3, corrosion allowance of 1.5 mm shall be kept
in thickness (over the design thickness or 6mm, whichever is more).

Minimum thickness of tubular/ hollow steel sections conforming to IS 4923 shall be 4.0
mm, provided the ends of such steel sections are effectively sealed unless higher
thickness is specified elsewhere for specific structure.

a) For the portion of Steel surfaces embedded in Concrete, the surface shall be prepared by
Manual Cleaning and provided with Primer Coat of Chlorinated Rubber based Zinc
Phosphate Primer of Minimum 50 Micron Dry Film Thickness (DFT).

b) All threaded and other surfaces of foundation bolts and its materials, insulation pins,
Anchor channels, sleeves, etc. shall be coated with temporary rust preventive fluid and
during execution of civil works, the dried film of coating shall be removed using organic

with two component
moisture curing zinc
(ethyl) silicate
primer coat (having
minimum 80% of
metallic Zinc
content in dry film,
solid by volume
minimum 60% *2%)
of minimum 70
micron DFT to be
applied over blast
cleaned surface
conforming to Sa 2
Y% finish of 1SO
8501-1 with surface
profile 40-60

application of
Intermediate coat of
two component
polyamide cured
epoxy with MIO
Content (containing
lamellar MIO
minimum 30% on

pigment, solid by
volume minimum
80% +2%) of

minimum 100 micron
DFT. This coat shall
be applied in shop
after an interval of
minimum 24 hours
(from the application

solvents.
Painting of Steel Surfaces (Other Than Those Embedded In Concrete)
CORROSSIVITY PRIMER COAT INERMEDIATE FINAL COAT
CATEGORY COAT
C3 All steel surfaces | Primer coat shall be | Intermediate  coat
shall be provided | followed with the [ shall be followed

with the application
of finish coat of two-
pack aliphatic
Isocyanate cured
acrylic finish paint
(solid by volume
minimum 55% 12%)
with Gloss retention
(SSPC Paint Spec
No 36, ASTM D
4587, D 2244, D
523) of Level 2 (after
minimum 1000
hours exposure,
Gloss loss less than
30 and colour
change less than 2.0
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Micron. The primer | of primer coat) by | AE) and minimum 70
coat shall be | airless spray | micron DFT. This
applied in shop | technique. coat shall be applied
immediately  after shop after an interval
blast cleaning by of minimum 10 hours
airless spray and within six (6)
technique. Zinc dust months (from the
composition and completion of
properties shall be Intermediate coat),
Type-ll as  per Colour and shade of
ASTM D520-00. the coat shall be as

approved by the
Employer.

C5 All steel surfaces | Primer coat shall be | Intermediate  coat
shall be provided | followed with the | shall be followed
with two component | application of | with the application
moisture curing zinc | Intermediate coat of | of finish coat of two-
(ethyl) silicate | two component | pack aliphatic
primer coat (having | polyamide cured | Isocyanate cured
minimum 80% of | epoxy with  MIO | acrylic finish paint
metallic Zinc | Content (containing | (solid by volume
content in dry film, | lamellar MIO | minimum 55% +2%)
solid by volume | minimum 30% on | with Gloss retention
minimum 60% £2%) | pigment, solid by | (SSPC Paint Spec
of minimum 70 | volume minimum | No 36, ASTM D
micron DFT to be | 80% +2%) of | 4587, D 2244, D
applied over blast | minimum 180 micron | 523) of Level 2 (after
cleaned surface | DFT. This coat shall | minimum 1000
conforming to Sa 2 | be applied in shop | hours exposure,
Y% finish of ISO [ after an interval of | Gloss loss less than
8501-1 with surface | minimum 24 hours | 30  and colour
profile 40-60 | (from the application | change less than 2.0
Micron. The primer | of primer coat) by | AE)and minimum 70
coat shall be | airless spray | micron DFT. This
applied in shop | technique. coat shall be applied
immediately  after shop after an interval
blast cleaning by of minimum 10 hours
airless spray and within six (6)
technique. Zinc dust months (from the
composition and completion of
properties shall be Intermediate  coat),
Type-ll  as  per Colour and shade of
ASTM D520-00. the coat shall be as

approved by the
Employer.
Notes:
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1. For Primer, high quality surface preparation is necessary and good amount of moisture
is required for proper curing. Below 70 % relative humidity, curing time may go up to 7
days or more. In such a case additional water sprinkling may be ensured for completion
of curing. Additionally Inorganic zinc silicate cannot be recoated; even with itself.
Typically it should be used when coating bare steel surface for first time.

2. The most frequent problem associated when top coating Primer is bubbling/pinholing
especially with non-weathered zinc silicate coatings. To a great extent, this bubbling of
finish paint can be eliminated by applying a mist coat of intermediate/topcoat as the first
pass of the product, allow the bubbles to subside and then apply a full coat, as required.

3. In case top coating of zinc silicate with epoxy/polyurethane coatings, is expected to be
delayed, it is advisable to use a suitable tie coat to avoid formation of white
rust. However, if white rust forms then clean the surface with high pressure water, dry
and apply the subsequent coats as required.

4, Touch up paintings on damaged areas: Surface preparation by manual tools, wire brush/
emery paper etc. Minimum 6 inches peripheral area, adjoining to damaged area to be
covered. If metal surface is exposed, it is to be painted with Zinc rich epoxy (70 micron)
or suitable primer with existing paint scheme. If primer is intact, intermediate & top coat
to be done with specified DFT in scheme.

6.04.04 Coating for Mild Steel parts in contact with Water.

a) All mild Steel parts coming in contact with water or water vapour shall be hot dip
galvanised. The Minimum Coating of Zinc shall be 610 g/ Sq.m. for galvanised Structures
and shall comply with IS: 4759 and other relevant Codes. Galvanising shall be checked
and tested in accordance with IS: 2629.

b) The galvanising shall be followed by the application of an etching Primer and dipping in
black bitumen in accordance with BS: 3416, unless otherwise specified.

6.04.05 Gratings
All gratings shall be blast cleaned to Sa 2 % finish or cleaned by acid pickling as per ISO 8501-
1 and shall be hot dip galvanized at the rate of 610 gm/sqm.

6.04.06 Hand Railings and Ladders

All Mild steel (MS) handrails and ladders in outdoor locations and in pump valve pits shall be

galvanised at the rate of 610 gm/sqm as per IS 4736. All other MS handrails shall be painted

as specified in clause 6.04.03 above. However, Stainless steel handrails shall be provided as

specified in General Architectural Specification clause 9.00.00.

6.04.07 Sea Worthiness
All Steel Sections and fabricated Structures, which are required to be transported on sea, shall
be provided with anti-corrosive Paint before shipment to take care of sea worthiness.

6.04.08 DELETED

6.04.09 For reinforced concrete work.

i) The protection for concrete sub-structure shall be provided based on aggressiveness
of the soil, chemical analysis of soil/sub-soil water and presence of harmful
chemicals/salts.

i) The protection to super structure shall depend on exposure condition and degree of
atmospheric corrosion.

This shall require use of dense and durable concrete, control of water cement ratio,
increase in clear cover, use of special type of cement and reinforcement, etc., coating
of concrete surface, etc.,
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Bidder shall furnish the details of corrosion protection measures.
6.04.10 Chequered Plate
Chequered Plate shall receive same corrosion protection measures as structural steel unless
specified otherwise.
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D-1-7

7.00.0

7.00.01

7.00.02

7.00.03

FOUNDATION SYSTEM AND GEOTECHNICAL DATE

Soil Data

Owner has carried out geotechnical investigation in the proposed area. Available bore logs
of the area along with laboratory test results are enclosed at Annexure-C for Bidder’s
reference. The geotechnical investigation report of proposed area will be made available for
the Bidder’s study at the Owner’s office, if required.

Bidder may carry out his own geotechnical investigation at site before bidding for his
information at no extra cost and time to owner. Such data collected by bidder is only for the
purpose of bidding and it shall not be a part of technical documents related to this package.
However, final design shall be based upon the detailed geotechnical investigation, which is to
be conducted by successful bidder as per the clause 7.07.00 after placement of award. The
Bidder should note that nothing extra whatsoever on account of variation between the
foundation system assumed by bidder before bidding and that finalized based on the detailed
geotechnical investigation after award, shall be payable. No time extension in the bidding
time will be given to bidder for carrying out geotechnical investigation. Bidder may refer
topographical survey drawing for variation in existing ground level (EGL) and General layout
plan (GLP) for FGL. Onus of correct assessment/ interpretation and understanding of the
existing subsoil conditions is on the Bidder.

Successful bidder shall carryout his own detailed soil investigation for facilities under this
package and shall be as per the scheme approved by owner. The scheme for geotechnical
investigation shall be as given at Clause 7.07.00 and shall be approved by owner before
execution. Geotechnical investigation work shall got executed by the Contractor through the
agencies as mentioned in Clause No. 7.07.03. However, no time extension shall be given on
account of soil investigation carried out by the Bidder. The geotechnical investigation report
shall be prepared with detailed recommendations regarding type of foundation and allowable
bearing pressure for various structures/ facilities and other soil parameters. Net allowable
bearing pressure shall be limited to Table-1 of Clause No 7.02.02. The report shall be
submitted for Owner’s approval prior to commencement of design of foundation.

The furnished borelog details are specific to the co-ordinates where the boreholes
have been carried out and are provided for bidder’s information only. Soil profile in
the proposed area may vary with respect to the borelogs enclosed for bidder’s
information. Bidder has to consider all such variations in his estimation, over the
extent of the work to be carried out. The Bidder should note that nothing extra
whatsoever on account of variation between soil data collected by Owner and that
found by the Bidder during geotechnical investigation before bidding and after
bidding by him or during execution of works, shall be Payable.

Tank Foundations
a) The tanks shall rest on flexible tank pad foundation, resting on sand with concrete
ring wall to retain sand. Base of the concrete ring wall shall not rest on the expansive
soil, if any.

b) Entire loose/ soft soil inside the concrete ring wall shall be removed and shall be
filled with sand. Sand for filling shall be clean and well graded conforming to IS 383
with grading Zone | to IlI.

¢) Sand shall be spread in layers not exceeding 30cm compacted thickness over the
area. Each layer shall be uniformly compacted by mechanical means like plate
vibrators, small vibratory rollers, etc to achieve a relative density of not less than
80%.
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d) Other requirements of tank foundations shall be as per IS 803 and as specified
elsewhere in the specifications.
7.02.00 Foundation System

The requirements for the foundation system to be adopted are as given in subsequent
clauses. Depending upon the depth of competent strata/stratum, type of structures, functional
requirement of facility, extent of cutting / filling, suitable foundation, open or pile shall be
adopted with approval of owner.

7.02.01 General Requirements

a)

b)

c)

e)

9)

h)
i)

All structures/equipment shall be supported either on suitable open foundations
(isolated, combined, raft) or pile foundations depending on type of
structures/facilities, sub-strata, topography etc.

The roads, ground floor slabs, trenches, pipe pedestals except thrust blocks,
channels/drains and staircase foundation with foundation loading intensity less than
4 T / M2 may be supported on open / shallow foundations resting on virgin /
controlled compacted filled up soil.

No other foundation (other than as mentioned in (b) above & i) below) shall rest on
the filled up ground / soil.

No foundation shall rest on the black cotton soil.

Before execution of work the bidder shall ensure that there is no obstruction to
underground/overground facilities like sewer lines, pipe lines etc. Any such damage
and remedial/ rectification measures shall be at the contractors cost.

Bidder shall also ensure that there is no damage to existing nearby foundations and
the foundations pertaining to this package are not placed at shallower depth than the
nearby foundations. If required depth of foundation is deeper than the existing
foundations, proper protection shall be provided to existing foundations.

All foundations shall be designed in accordance with relevant parts of the latest
revisions of Indian Standards.

The water table for design purpose shall be considered at Finished Ground Level.

A combination of open and pile foundations shall not be permitted under the same
equipment / structure / building.

Foundation for equipments on ground floor

For equipments of static weight upto 1.5 T, the equipment may be supported on the
ground floor slab by locally thickening the slab. Thickening of the ground floor slab
shall be done upto an extent of about 0.6 m beyond the plan area of the equipment on
all the sides. Further, the load intensity below the equipment shall be limited to 4T/m2.
Other requirements of floor slab and compaction below the floor slab shall be adhered,
as specified elsewhere in the specifications.

For equipment’'s of static weight between 1.5 T and 20 T, the equipment may be
supported on compacted sand filling from Natural Ground Level (NGL) or excavation
level of nearby footing whichever is deeper with the load intensity below the equipment
limited to 4T/m2. The minimum depth of foundation is 1.0m below FFL. Other
requirements of sand compaction below the foundation shall be adhered, as specified
elsewhere in the specifications.

For equipment of static weight more than 20 T, the equipment foundation shall be
taken to the founding level or shall be built up with PCC from the level as mentioned in
the Table 1. The pedestal of equipment foundation or the foundation Block shall be
isolated from the adjoining floor slab by providing bitumen impregnated fiber board of
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7.02.02

minimum 50 mm thick, conforming to IS: 1838 all around the equipment pedestal for
the full depth of the floor slab.

Open Foundations

In case open foundations are adopted, following shall be adhered to.

a)
b)
c)

d)

e)

9)

The minimum width of foundation shall be 1.0 m.
Minimum depth of foundation shall be 1.0m below Ground Level.

It shall be ensured that all foundations of a particular structure/ buildings/ facility shall
rest on one bearing stratum.

Wherever the intended bearing sub-strata is virgin soil stratum but the actual stratum
encountered during foundation excavation consists of filled up soil at founding level,
under such cases either the foundation shall be lowered completely into the virgin
stratum or the filled up soil upto the virgin layers shall be removed and built up
through PCC (1:4:8) up to designed foundation level.

Wherever the intended bearing stratum is weathered rock, but the actual strata
encountered during excavation consists of both overburden soil and weathered rock
at founding level, under such cases, the overburden upto the weathered rock level
including 0.5 m into the weathered rock shall be removed and built up through PCC
(1:3:6) upto the designed founding level. Thus, maintaining the same founding level
for all the footings of a structure.

The last layer of about 300 mm before reaching the founding level shall be
excavated carefully by such equipment so that soil / rock at the required level will be
left in its natural condition.

During detailed engineering, the Allowable Bearing Pressure shall be adopted after
approval of geotechnical investigation report. However, the maximum allowable
bearing pressure shall be lower of the two values i.e. as per approved geotechnical
report and as per the values furnished in Table-1.

Table-1

Founding Depth/ Stratum Net Allowable Bearing Pressure
T/m2
Isolated Isolated Rafts
and and (width >
combined combined 6m) for
footings footings for | 75mm
including raft | 40mm permissible
for  25mm | permissible | settlement
permissible | settlement | in case of
settlementin | in case of | soil and
case of soil soil and | 12mm in
and 12mm | 12mm  in | case of
in case of case of | rocky strata
rocky strata | rocky strata

Width upto 6.0m

In case of Soil

1.0m below NGL 8 10 12
2.0m below NGL 10 13 15
3.0m below NGL 15 18 20
4.0m below NGL 20 22 25
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5.0m and below NGL 25 28 30

In case of rocky strata

0.60m Embedment in highly | 30 30 30

weathered rock

1.0m Embedment in highly | 40 40 40

weathered rock

2.0m and more embedment in | 50 50 50

highly weathered rock

For NGL & FGL of the proposed area may be derived from GLP along with topographical
survey drawing & borelog data. In case any loose/soft pockets in rocky strata is
encountered at founding level, the same shall be removed completely upto the hard

strata and filled up with PCC (1:4:8).

g) For open foundations, the total permissible settlement shall be governed by IS: 1904

/1S: 13063 and from functional requirements whichever is more stringent. However,
total settlement shall be restricted to the following:

Isolated & Raft (Main power house, TG Area | 25 mm
Footings, Boiler, Mill, Bunker Footings & Fans)

resting on soil

Isolated & Strip (other than Main power house, TG | 40 mm
Area Footings, Boiler, Mill, Bunker Footings & Fans)

resting on soil

Raft (other than Main power house, TG Area | 75 mm
Footings, Boiler, Mill, Bunker Footings & Fans)

resting on soil

Foundations in Weathered rock / rock 12 mm

Pile Foundations —

In case piles are adopted, following shall be adhered to :

The pile foundation shall be of RCC, Cast-in-situ bored piles as per 1S:2911. Pile
boring shall be done using Rotary Hydraulic Rigs. Two stage flushing of pile bore
shall be ensured by airlift technique duly approved by the Employer. If required,
temporary or permanent MS liner may be provided for piling.

The minimum diameter of pile shall be 600 mm. The allowable load capacity of the
pile in different modes (vertical compression, lateral and pullout) shall be least of the
three values i.e. as per approved geotechnical report, as per the values furnished in
following table and pile capacity achieved in pile load tests.

Pile Dia. (mm) Vertical compression capacity (T)
600 140
B o
ored cast-in-situ 760 250

The pile shall be socketed into rocky strata with minimum socket length of 5m into
rock.

The uplift and lateral load capacity shall be respectively restricted to 35% and 5% of
the allowable load capacity in vertical compression.

However, the pile capacities to be adopted shall be the least of the estimated
design values and that obtained from the initial pile load tests.
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iii) Only straight shaft piles shall be used. Minimum cast length of pile above cutoff
level shall be 1.0 m.
iv) The contractor shall furnish design of piles (in terms of rated capacity, length,

diameter, termination criteria to locate the founding level for construction of pile in
terms of measurable parameter, reinforcement for job as well as test piles, pile load
test arrangement, locations of initial test piles etc.) for Engineer’s approval.

V) The piling work shall be carried out in accordance with 1S:2911 (Relevant part) and
accepted construction methodology. The construction methodology shall be
submitted by the Contractor for Engineer's approval.

Vi) Number of initial load tests to be performed for each diameter and rated capacity of
pile shall be subject to minimum as under.
Vertical
Lateral Minimum of 2 Nos. in each mode.
Uplift
vii) The initial pile load test shall be conducted with test load upto three times the pile

capacity mentioned in (ii) above. In case of vertical compression test (initial test) the
method of loading shall be cyclic as per 1S:2911 (relevant part).

viii) Load test shall be conducted at pile Cut-off Level (COL). If the water table is above
the COL the test pit shall be kept dry throughout the test period by suitable de-
watering methods. Alternatively the vertical load test may be conducted at a level
higher than COL. In such a case, an annular space shall be created to remove the
effect of skin friction above COL by providing an outer casing of suitable diameter
larger than the pile diameter.

ix) Number of routine pile load tests to be performed for each diameter/allowable
capacity of pile shall be as under :

i)  Vertical : 0.5% of the total number of piles provided.
i) Lateral : 0.5% of the total number of piles provided.

X) The routine tests on piles shall be conducted upto test load of one and half times
the allowable pile capacity. Piles for routine load tests shall be approved by the
Employer.

Xi) In case, routine pile load test shows that the pile has not achieved the desired

capacity or pile(s) have been rejected due to any other reason, then the Contractor
shall install additional pile(s) as required and the pile cap design shall accordingly
be reviewed and modified, if required.

xii) Testing of piles and interpretation of pile load test results shall be carried out as per
1S:2911 (Part-4). Contractor shall ensure that all the measuring equipment and
instruments are properly calibrated at a reputed laboratory / institute prior to their
use. Settlement / movement of the pile top shall be made by Linear Variable
Differential Transducers (LVDT) having a least count of 0.01mm.

Xiii) The test load on initial test piles and job piles shall be applied by means of
Kentledge with concrete blocks / reaction from anchor piles / rock anchors alone or
combination of anchor piles / rock anchors and kentledge with concrete blocks.
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Xiv) Low Strain Pile Integrity test shall be conducted on all test piles and job piles. This
test shall be used to identify the routine load test and not intended to replace the
use of static load test. This test is limited to assess the imperfection of the pile shaft
and shall be undertaken by an independent specialist agency to be approved by
Engineering department of Owner. The test equipment shall be of TNO or PDI make
or equivalent. The process shall confirm to ASTM.

XV) High Strain Dynamic Load Test may be carried out for routine load testing of

working piles. However, at least two numbers of static routine vertical load tests
shall be carried out on pile on which high strain dynamic load test has already been
carried out for establishing the correlation between the two tests. In case of
discrepancy if any between dynamic and static vertical load tests, then additional
static routine vertical load tests shall be conducted as decided by the Engineer and
the results of static routine vertical load shall prevail. Number of routine vertical pile
load tests as per clause 7.02.03 (ix) shall be total of static routine vertical load test
and high strain dynamic load tests.
The procedure to carry out the test shall be submitted to the Engineer. The test and
equipment shall conform to ASTM D4945-00. The test shall be conducted by an
experienced independent test agency approved by the owner. Field data shall be
submitted to the site engineer and shall include force velocity curves, pile capacity,
simulated static load test curve, net and total pile displacement, pile integrity. A
(Case pile wave analysis) CAPWAP or equivalent software analysis shall be
conducted on the field data for correct capacity estimation and to evaluate end
bearing and skin friction components of the pile.

xvi) From load considerations, single pile may be used under a column/tower. In that
case, pile shall be connected with tie beams at pile cut off level in both directions.

xvii)  Contribution of frictional resistance of filled up soil if any, shall not be considered for
computation of frictional resistance of piles.

xviii)  Reinforcement for job piles shall be designed as following:

(a) Compression + bending piles: For these piles, the allowable safe pile
capacities in compression and bending shall be considered.

(b) Tension + bending piles: For these piles, the actual pile forces to be
considered. However, maximum 3 types of combinations for varying
percentage of tension capacity + bending case may be designed & adopted
by contractor for the entire scope of work under this package.

7.03.00 Special Requirements

7.03.01 Details of treatment for foundations / underground structures required to counteract soil /
water chemical environment shall be as per detailed geotechnical investigation to be carried
out by contractor. Contractor shall carry out chemical analysis during detailed geotechnical
investigation and required treatment shall be provided accordingly.

7.04.00 Excavation, Filling and Dewatering

7.04.01 For excavation works, comprehensive dewatering with well point or deep wells arrangement,
if required, shall be adopted. Scheme for dewatering and design with all computations and
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7.04.02

7.04.03

7.04.04

7.04.05

7.04.06

back up data for dewatering shall be submitted for the owner’s information. The water table
shall be maintained at 0.5m below the founding depth.

Excavation for shallow foundations shall be covered with PCC immediately after reaching the
founding level. In case of any local loosening of soil or any loose pockets are encountered at
founding level during excavation the same shall be removed and compensated by PCC
M7.5. The final layer of about 300 mm thickness above the founding level shall be excavated
by suitable means, so as to avoid disturbance to founding stratum.

Backfilling in Main Power House & Boiler Area

This clause is applicable in the following areas:

a) Main Power House Building foundations including Auxiliary column foundations, TG
foundations, BFP foundations, CW pit, CEP Pit.

b) Common control room building foundations (between the Main Power House Buildings)

c¢) Boiler foundations including Mill Bunker building foundations, Coal Mill foundations.

After construction of foundations for above mentioned buildings/ facilities, excavated earth
between the excavation profile and the foundations, wherever backfilling is required, shall be
backfilled with sand from founding level till finished ground level in the excavated profile.

In case block excavation is carried out for the above mentioned areas, after construction of
foundations, whole area shall be backfilled with sand from founding level till finished ground
level.

Sand used for filling shall be natural sand/manufactured sand, and clean & well graded
conforming to IS 383 with grading Zone | to Ill. Backfilling with sand shall be carried out in
layers not exceeding 300 mm compacted thickness and each layer shall be compacted to
minimum 80% of relative density.

Backfilling in other area

Backfilling around foundations, pipes, trenches, sumps, pits, plinths, etc. shall be carried out
with approved material in layers not exceeding 300 mm compacted thickness (higher
thickness of layers upto 500mm with heavy mechanical compacting equipment) and each
layer shall be compacted to 90% of standard proctor density for cohesive soils and to 80% of
relative density for non cohesive soils. In any case, black cotton soil shall not be used in back
filling without providing cusion of 1m of non expansive cohesive soil/moorum around the
footings. In case of roads in the area of black cotton soil, minimum 0.4m moorum shall be
provided.

Rock pieces having size less than 150 mm and interstices filled with soil may be used for
backfilling around foundation, plinths etc. and shall be compacted to minimum of 85% of
original stack of material after filling the interstices.

Founding level for trenches/channels shall be decided as per functional requirement. The
bottom of excavation shall be properly compacted prior to casting of bottom slab of trenches /
channels.

CBR tests for pavement/road design shall be carried out by the Contractor after earth filling
(if applicable) has been completed upto the formation level.

The contractor shall take all necessary measures during excavation to prevent the hazards of
falling or sliding of material or article from any bank or side of such excavation which is more
than one and a half meter above the footing by providing adequate piling, shoring, bracing
etc. against such bank or sides.
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7.05.00

7.05.01

7.05.02

7.06.00

7.07.00

7.07.01.00
7.07.02.01

Adequate and suitable warning signs shall be put up at conspicuous places at the excavation
work to prevent any persons or vehicles falling into the excavation trench. No worker should
be allowed to work where he may be stuck or endangered by excavation machinery or
collapse of excavations or trenches.

EXCAVATION IN ROCK

Excavation in rock shall be carried out by mechanical means and if blasting is required for
founding of some of the structures under this package, control blasting only shall be carried
out.

Controlled blasting shall be done by a specialised agency duly approved by Engineer. All
controlled blasting shall be done by using time delay detonators (i.e. excel type).

a) Contractor shall engage an agency expert in blasting such as, NIRM (National
Institute of Rock Mechanics), CMPDIL, Central Institute of Mining and Fuel Research
Dhanbad, Dept. of Mining of Govt. Institutions etc. to design detailed blasting scheme and
get the same approved from Engineer before carrying out the blasting operation. All blasting
shall be done as per the approved blasting scheme & initial blasting operations shall be done
under the supervision & guidance of the representative of the blasting expert.

b) All the statutory laws, (Explosives Act etc.) rules, regulations, Indian Standards, etc.
pertaining to the acquisition, transport, storage, handling and use of explosives, etc. shall be
strictly followed.

c) The Contractor shall obtain Licenses from Competent Authorities for undertaking
blasting work as well as for procuring, transporting to site and storing the explosives as per
explosives act. The Contractor shall be responsible for the safe transport, use, custody and
proper accounting of the explosive Materials.

d) The Contractor shall be responsible and liable for any accident and injury / damage
which may occur to any person or property of the project or public on account of any
operations connected with the storage, transportation, handling or use of explosive and
blasting operations.

Sheeting & Shoring

The contractor shall ascertain for himself the nature of materials to be excavated and
difficulties, if any, likely to be encountered in excavation while executing the work. Sheet
piling, sheeting and shoring, bracing and maintaining suitable slopes, drainage, etc. shall be
provided and installed by the Contractor, to the satisfaction of the Engineer.

Geotechnical Investigation

The Contractor shall carry out detailed geotechnical investigation in the areas under his
scope for establishing the sub-surface conditions and to decide type of foundations for the
structures envisaged, construction methods, any special requirements/treatment called for
remedial measures for sub-soil/ foundations etc. in view of soft sub-soils, aggressive sub-
soils and water, expansive/swelling soils etc. prior to commencement of detailed
design/drawings. The Contractor shall obtain the approval for the field testing scheme
proposed by him from the Owner before undertaking the geotechnical investigation work.

Scheme of geotechnical Investigation
Field test shall include but not be limited to the following:
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7.07.02.02

7.07.02.03

7.07.02.04

7.07.02.05

7.07.03

Boreholes, Standard Penetration Test (SPT), Dynamic Cone Penetration Test (DCPT),
collection of disturbed samples (DS) and undisturbed soil samples (UDS), Trial Pits (TP),
Plate Load Tests (PLT), Electrical Resistivity Test (ERT), In situ field permeability tests,
collection of water samples, etc.

The diameter of borehole shall be minimum 150 mm in soil and 76 mm in rock. The diameter
of UDS sampler shall be 100 mm minimum. Core drilling in rock shall be done by using
hydraulically feed rotary drill & double tube core barrel with diamond bit.

The minimum tests are indicated in Clause No. 7.08.00. Adequate number of tests shall be
conducted up to sufficient depth for complete determination of subsoil conditions. The depth
of boreholes shall be as specified in Appendix A. SPT shall be carried out in all types of soil
deposits and in all rock formations with core recovery up to 20%, met within a borehole. This
test shall be conducted at every 3.0 m interval or at change of strata, up to the final depth.
SPT ‘N’ of 100 and above shall be referred as refusal. UDS shall be collected at every 3.0 m
interval or at change of strata up to depth of borehole. UDS may be replaced by additional
SPT, if SPT’'N’ value in the strata is above 50.

Laboratory tests shall be done as per relevant IS codes. The laboratory tests, not be limited
to the following shall be conducted on disturbed and undisturbed soil samples, rock samples
& water samples collected during field investigations in sufficient numbers.

Laboratory Tests on Soil Samples

Laboratory tests shall be carried out on disturbed and undisturbed soil samples for Grain Size
Analysis, Hydrometer Analysis, Atterberg Limits, Triaxial Shear Tests (UU), Natural Moisture
Content, Specific Gravity and Bulk Unit Weight, Consolidation Tests, Unconfined
Compression Test, Free swell Index, Shrinkage Limit, Swell Pressure Test, Chemical
Analysis test on soil and water samples to determine the carbonates, sulphates, chlorides,
nitrates, pH, organic matter and any other chemicals harmful to concrete and reinforcement/
steel.

Laboratory Tests on Rock Samples

Moisture content, porosity & density, Specific Gravity, Hardness, Soundness, Slake durability
index, Unconfined compression test (Both at saturated and in-situ water content), Point load
strength index and deformability test (Both at saturated and in-situ water content) shall be
carried out on rock samples.

Geotechnical investigation (field & laboratory) shall be carried out in accordance with the
provisions of relevant Indian Standards.

On completion of all field & laboratory work, geotechnical investigation report shall be
submitted for Owner's review/approval. The Geotechnical investigation report shall contain
geological information of the region, procedure adopted for investigation, field & laboratory
observations/ data/ records, analysis of results & recommendations on type of foundation for
different type of structures envisaged for all areas of work with supporting calculations.
Recommendations on treatment for soil, foundation, based on subsoil characteristics, soft
soils, aggressive chemicals, expansive soils, etc.

Recommendations on foundation system and the net allowable bearing pressures and pile
capacity shall be based on the conservative values of geotechnical investigation data.

Geotechnical investigation work may be got executed by the Contractor through the
following suggested agencies
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TECHNICAL REQUIREMENTS (ﬁgpc
1. C.E.TESTING COMPANY Pvt. Ltd, Kolkata
2. Cengrs Geotechnica Pvt. Ltd, New Delhi
3. KCT Consultancy Services, Ahemdabad
4. M.K. Soil Testing Laboratory, Ahemdabad
5. Secon Private Limited, Banglore
6. Soil Engineering Consultants, New Delhi
7. CEG Test House and Research Centre Private Limited, Jaipur
8. Geomarine Consultants Pvt Ltd., Chennai
9. Soiltech India Private Limited, Pune
Geotechnical Investigation Scheme
a) Boreholes (Minimum)
S.No | Structure Spacing/Number of borehole Depth  of | Remark
borehole s
1 Main Plant About 40-50 m along the rows Depth  of | Depth
structures of main power house columns. | boreholes | of
(Transformer Minimum 3 boreholes under shall be 25 | borehol
Yard, Main power | each Boiler, Mill & Bunker, ESP | to 35m. es shall
house, Boiler, structure and 3 boreholes be as
ESP, Chimney, under Chimney, Minimum 2 mentio
Mills, Fans etc) boreholes under each TG, ESP ned in
Control Room, TPs. 4 column
boreholes in Transformer yard “Depth
of
2 Switchgear room, | Minimum 6 no of boreholes 25to 30 m Borehol
control room and e or
transformer 5m
foundation continu
.. ous in
3 Raw water Pump Minimum 4 no of boreholes 20 to 25m K
roc
house, forebay, .
. with
Switchgear room,
RQD >
control room and
50%
transformer ]
i whiche
foundation plant .
ver is
area
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CLAUSE NO. 1js2id
TECHNICAL REQUIREMENTS (ﬁgpc
4 Cooling Tower Minimum 3 no of borehole in | 25to 35 m | Sarlier.
each CT
5 FGD systems Minimum 20 boreholes 25t035m
: Minimum one borehole under
I | 25t0 35m
6 Coa Handling each TP and one under crusher
Plant structures | and one borehole under each
structure. Minimum 10 no of
under each stockpile area, 3 in
Track Hopper, 2 in crusher
house
7 Ash Handling & Minimum 8 boreholes 25t030 m
AWRS Structures
8 FOPH and Other Minimum Two boreholes under | 20 to 25 m
Off site structure | each area/ facility
[Facility
9 Water treatment | Minimum 8 no of borehole 20to 25 m
plant structures
10 Switchyard Minimum 8 no of borehole 20to 25 m
Structures
11 Reservoir Minimum 20 nos 15to 20 m
12 Gypsum and Lime | Minimum 10 Nos. 20to 25m
storage area
13 Other Minimum 2 Nos. boreholes | 15t0 20 m
Structure/Facility | under each area / facility
b)  Other Field Tests (Minimum)
1 Plate Load Test |1 no each in ESP, transformer | Test Depth from
(PLT) yard area, Ash handling, | 2to4 m
switchyard and other area, where
open foundations are feasible.
2 Cyclic Plate Load | 1 noin each TG, Mill, FGD and ID | Test Depth from
Test (CPLT) fans 2to4m
3 Trial Pit (TP) About 25 Nos. Depth upto 4 m
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4 In Situ | In minimum 8 Nos. of boreholes Tests shall be
Permeability Test conducted at
In Boreholes depths of 1.0m,
3.0m, 5.0m,
8.0m and
12.0m.
5 ERT 2 Nos. each in Transformer yard,
TG, Boiler, Chimney, Ash
handling area, ESP Control
Room, coal handling area, ash
handling area, 1 No near each
Pump House other  than
mentioned above
6 CROSS HOLE 1No. in each TG, 1No. in each | Depths covering
Mill & bunker and 2 Nos in ID | from 1.0 m to
Fan, 1 no in each FGD 20.0m
! PMT 40 no of tests in main power | Depths covering
house area covering power house | from 1.0 m to
to chimney, TPs. 20.0m

e Depth and location of Boreholes and other field tests (PLT, CPLT, CROSS HOLE
TEST, PMT, TP, ERT, field permeability tests etc.) shall be approved by Owner
before execution of geotechnical investigation work.

¢ Investigation in any other building / structure / facilities / trestles which are not
mentioned above shall also be carried out, if required, by the bidder for the
facilities under his scope.
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