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7.00.00

7.01.00

7.01.01

7.01.02

FOUNDATION SYSTEM AND GEOTECHNICAL DATA

Soil Data

Owner has carried out detailed geotechnical investigation at the project site. Bore logs data
and Bearing capacity for design of foundations are given at Annexure - C of this specification.
The detailed geotechnical investigation report comprising of Boreholes, Laboratory tests,
Chemical analysis, etc for the sub-strata prevailing at site would be made available for the
Bidder's study at the Owner’s office, if required. The onus of correct assessment /
interpretation and understanding of the existing subsoil condition / data lies with the Bidder.
In case, bidder feels that the available data is inadequate, he may carry out his own
geotechnical investigation. Further, if any change in layout or for any area not covered
in the provided geotechnical data, the bidder has to carry out geotechnical
investigation in the area at no cost to Owner. Geotechnical investigation work shall got
executed by the Contractor through the agencies as mentioned in Clause No. 7.06.00.
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 Annexure-C. The report shall be submitted for Owner’s approval prior to
commencement of design of foundation.

Bidder may refer enclosed topographical survey drawing and general layout plan
along with borelogs for variation in existing ground level (EGL) / natural ground level
(NGL) and finished ground level (FGL). As per topographical survey drawing and borelog
data, Natural ground level at Boiler area and Main plant area varies from RL93.5 to
112.1(approximately). For variation in Natural ground level of Main Plant, Boiler and other
area, topographical survey drawing and borelog data may be referred. Further, wherever
ash/coal deposit/brick-bats etc. is found the same shall be treated as filled up soil.

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 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 lll.

¢) Natural sand/ sand manufactured from other than natural sources as specified
elsewhere in the technical specification 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%.

d) Other requirements of tank foundations shall be as per IS 803 and as specified
elsewhere in the specifications.
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7.02.00

7.02.01

7.02.02

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 open foundation shall be adopted
with approval of owner.

General Requirements

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

b) 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.

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

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

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

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

9) 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
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) The minimum width of foundation shall be 1.0 m.
b) In case of soil, minimum founding level shall be 1.0m below Finished ground level
(FGL) or, 1.0m below Natural ground level (NGL) whichever is lower.
In case of rock, minimum founding level shall be 1.0m below Finished ground level
(FGL) or, 0.3m embedment in rock whichever is lower.
For meeting the bearing capacity and /or functional requirement lower depth to be
adopted based on requirement.
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7.03.00
7.03.01

7.03.02

7.03.03

7.03.04

7.03.05

7.03.06

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

d) 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 M7.5 up to designed foundation level.

e) 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 minimum embedment as per Annexure-C into the rock, shall be removed
and built up through PCC M10 upto the designed bottom level of the foundation. The
founding level for all the open foundations shall be kept at same level for a structure.

f) 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.

Excavation, Filling and Dewatering

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
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 Power House and Boiler Area

Backfilling around foundations, trenches, sumps, pits, plinths, etc. shall be carried out with
natural sand/ sand manufactured from other than natural sources as specified elsewhere in
the technical specification in layers not exceeding 300 mm compacted thickness and each
layer shall be compacted to minimum 80% of relative density. Controlled Low Strength
Material (CLSM) as specified elsewhere in technical specification may also be used for
backfilling in Power House and Boiler area.

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.

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
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than one and a half meter above the footing by providing adequate piling, shoring, bracing
etc. against such bank or sides.

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.
7.04.00 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.
7.04.01 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).
7.04.02 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.

7.05.00 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.
7.06.00 Geotechnical investigation work shall be got executed by the Contractor through the
following agencies
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
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a)

b)

9. Soiltech India Private Limited, Pune
Annexure-C

SOIL DATA AND FOUNDATION SYSTEM

Employer has carried out geotechnical investigation in the proposed area. Logs of boreholes
of proposed area are enclosed with this Annexure.

The minimum founding level and the corresponding net allowable bearing pressure shall be
as given in Table — 1 below.

The minimum founding level and the corresponding
net allowable bearing pressure shall be as given in Table — 1 below.

Table — 1

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

Width upto 6.0m

In case of Soil

1.0m below NGL - 18 20
2.0m below NGL - 22 25
3.0m or more than 3.0m below NGL 35 35 35

In case of rocky strata

Minimum 0.30m Embedment in | 35 35 35
weathered rock

Minimum 0.60m Embedment in | 40 40 40
weathered rock
Minimum 1.0m Embedment in | 45 45 45
weathered rock
Minimum 2.0m Embedment in | 50 50 50
weathered rock
Minimum 2.5m Embedment in | 55 55 55
weathered rock
Minimum 3.0m or more than 3.0m | 60 60 60

embedment into weathered rock
For Finished ground level (FGL) refer General layout plan (GLP)
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c)

To determine the Natural Ground Level (NGL) the tender drawings titted TOPGRAPHICAL
SURVEY shall be referred. Further the above tender drawings shall also be referred in
conjunction with borelog data attached at Annexure to this chapter.

The NGL for any particular structure/facility shall be the lowest of all the NGLs mentioned in
the extent of the building/facility.

The NGL of any point shall be the lowest of the levels at (a) TOPGRAPHICAL SURVEY
and (b) Borelog data attached at Annexure to this chapter.

In case any loose/soft pockets is encountered at founding level, the same shall be removed
completely upto the hard strata and filled up with PCC M7.5.

The net allowable bearing pressure higher than above mentioned values shall not be
permitted. At intermediate levels the bearing capacity shall be same as the net allowable
bearing pressure corresponding to the immediate shallower level mentioned above.

For open foundations, the total permissible settlement shall be governed by IS: 1904 / IS:
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, Boiler, Mill, : 25 mm
Bunker Footings & Fans) resting on sail
Isolated & Strip (other than Main power house, TG Area, 40 mm
Boiler, Mill, Bunker Footings & Fans) resting on soil
Raft (other than Main power house, TG Area, Boiler, Mill, | 75 mm
Bunker Footings & Fans) resting on sail
Foundations in Weathered rock / rock 12 mm

In case the total permissible settlement is to be restricted to less than as above specified

from functional requirements, then the net allowable bearing pressure shall be reduced after

review in consultation with Engineer.

Special Requirements:

i) Chemicals in ground water and subsoil, as observed during investigation are:

Chemical Sulphates Chlorides pH
Ground Water 60-80 mg/l 70-95 mg/l 6.84-7.25
Sub-soil 0.004-0.0065% 0.006-0.012 % 6.74-7.54
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