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1.0.0

2.0.0

2.1.0

2.2.0

STANDARD TECHNICAL SPECIFICATION FOR EARTHWORK IN

EXCAVATION AND BACKFILLING

SCOPE

This specification covers earth work excavation in all types of soil, soft rock
and hard rock including setting out, clearing and grubbing, shoring, dewatering,
back filling around foundations/pipelines to grade, watering, compaction of
fills, testing, approaches, disposal of surplus earth, protective fencing, lighting
etc relevant to the structures and locations covered under this contract.

GENERAL
Work to be provided for by the Contractor

The work to be provided for by the contractor unless specified otherwise shall
include but not be limited to the following.

a) Supplying and providing all labour, supervision services, earth moving
machineries, surveying instruments including facilities as required under
statutory labour regulations, materials, scaffolds, equipment, tools and plants,
transportation, etc. required for the work.

b) Preparation and submission of working drawings showing the approaches,
slopes, berms, shoring, sumps for dewatering including drainage, space for
temporary stacking of soils, disposal area, fencing etc and all other details as
may be required by the engineer.

c) To carry tests and submit to the Engineer, test results of fill materials and
degree of soil compaction of fill whenever required by the Engineer to assess
the quality of fill.

d) Design, construction and maintenance of Magazine of proper capacity for
storage of explosives for blasting work and removal of the same after
completion of the work etc. including procurement of necessary licenses from
proper authorities.

Work to be provided by others

No work under this specification will be provided by any agency other than the
contractor unless specifically mentioned elsewhere in the contract.
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2.4.0

2.5.0

2.5.1

2.5.2

253

Codes and Standards

All works shall be carried out as per this specification and shall conform to the
latest revision and/or replacements of the following or any other Indian Standard
(IS) Codes unless specified otherwise.

IS-1200 Method of measurement of building and civil engineering
works, Part-I: Earthwork

IS-2720 Method of test for soils (Relevant parts)

IS-3764 Excavation work - Code of safety

IS-4081 Safety code for blasting and related drilling operations

IS-4701 Indian Standard Code of Practice for earthwork on Canals

1S:6922 Criteria for safety and design of structures subject to
underground blasts

IS: 3764 Excavation work — code of safety

In case of conflict between this specification and those (IS Codes) referred to
herein, the former shall prevail. In case any particular aspect of work is not
covered specifically by this specification/IS Codes, any other standard practice
as may be specified by the engineer shall be followed.

Conformity with Designs

The contractor shall carry out the work as per the approved drawings,
specification and as directed by the engineer.

Materials
General

All materials required for the work shall be of the best commercial variety and
approved by the engineer.

Material for Excavation

For the purpose of identifying the various strata encountered during the course
of excavation, refer clause no. 3.4.0 for the classification of earth strata.

Material for Filling

Material to be used for back filling shall be free from vegetations, roots, salts,
rubbish, lumps, organic matter and any other harmful chemicals etc and shall be
got approved by the engineer. Normally excavated earth shall be used for back
filling. In case such earth contains deleterious salts, the same shall not be used.
All clods of earth shall be broken or removed. Where the excavated material is
mostly rock and if filling with the same is permitted by the engineer in writing,
then the filling with rock shall be done in the following
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2.6.0

2.7.0

manner. The boulders shall be broken into pieces not exceeding 150mm size in
any direction and mixed with fine materials consisting of decomposed rock,
moorum or any approved earth to fill the voids as for as possible and the mixture
shall then be used for filling.

In case the earth required for backfilling is over and above the earth available
from the compulsory excavations within the project area, then borrow areas for
obtaining suitable fill material shall be arranged by the contractor himself from
outside the plant boundary limits and all expenses including royalties, taxes,
duties etc shall be borne by him. The selected earth from the borrow areas shall
be got approved by the engineer. The borrowed material shall be free from
roots, vegetations, decayed organic matter, harmful salts and chemicals, free
from lumps and clods etc. The contractor shall obtain and submit necessary
clearances/permissions from the concerned authorities for the borrow
areas/materials acquired to the engineer.

If specified, the back filling shall be done with clean well graded sand from
approved quarries free from harmful and deleterious materials.

Quality Control

All works shall confirm to the lines, levels, grades, cross sections and dimensions
shown on the approved drawings and/or as directed by the engineer. The
contractor shall establish and maintain quality control for the various aspects of
the work, method of construction, materials and equipments used etc. The quality
control operation shall include but not be limited to the following.

S1. No. Activity Check
1 Lines, levels & a) By periodic surveys
grades b) By establishing markers, boards
etc
2 Back filling (a) On quality of fill material
(b) On moisture content of back fill
(c) On degree of compaction
achieved

Information regarding site conditions

Surface and Sub-surface data regarding the nature of soil, rock, sub-soil water
etc. shown on drawing or otherwise furnished to the Contractor shall be taken
as a guidance only and variation therefrom shall not affect the terms of the
contract. The Contractor must satisfy himself regarding the character and
volume of all work under this contract and expected surface, sub-surface and /
or sub-soil water to be encountered. He must also satisfy himself about the
general conditions of site and ascertain the existing and future construction
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3.0.0

3.1.0

3.2.0

3.3.0

likely to come up during the execution of the contract so that he may evolve a
realistic programme of execution.

EXECUTION

The contractor shall prepare and submit the detailed drawings/schemes for
excavation and back filling works as proposed to be executed by him showing
the dimensions as per the construction drawings and specification adding his
proposal of slopes, shoring, approaches, dewatering, drainage, berms etc. for
the approval of engineer.

Setting out

On receiving the approval from the engineer with modifications and corrections
if any, the contractor shall set out the work from the control points furnished by
the engineer and fix permanent points and markers for ease of periodic checking
as the work proceeds. These permanent points and markers shall be fixed at the
interval as prescribed by the engineer and shall be got checked and certified by
the engineer after whom the contractor shall proceed with the work. It should
be noted that this checking by the engineer prior to the start of the work will in
no way relieve the contractor of his responsibility of carrying out the work to
true lines, levels and grades as per the drawings and specification. If any errors
are noticed in the contractor’s work at any stage, the same shall be rectified by
the contractor at his own risk and cost.

Initial Levels

Initial levels of the ground either in a definite grid pattern or as directed by the
Engineer will be taken by the Contractor jointly with the Engineer over the
original ground prior to starting actual excavation work and after setting out.
These initial levels will be used for preparing cross-sections for volume
measurement or for cross-checking the depths obtained from tape
measurements. All records of levels, measurements etc. and also any drawing,
cross-section etc. made therefrom, shall be jointly signed by the authorised
representative of the contractor and the Engineer before the commencement of
work and they shall form the basis of all payments in future.

Clearing and Grubbing

The area to be excavated shall be cleared out of fences, trees, logs, stumps,
bushes, vegetation, rubbish, slush etc. Trees upto 300mm girth shall be
uprooted. Trees above 300mm girth to be cut shall be approved by the engineer
and marked. Cutting of trees shall include removing roots as well. After the tree
is cut and roots taken out, the pot holes formed shall be filled with good earth
in 250mm layers and compacted unless directed otherwise by the engineer. The
trees shall be cut in to suitable pieces as instructed by the
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3.4.0

engineer. Before earthwork is started, all the spoils, unserviceable materials and
rubbish shall be burnt or removed and disposed to the approved disposal area(s)
as specified by the engineer. Useful materials, saleable timber, fire woods etc
shall be the property of the owner and shall be stacked properly at the worksite
in a manner as directed by the engineer.

Classification

All earthwork shall be classified under the following categories:
No distinction will be made whether the material is dry or wet.
a) Ordinary Soil

This shall comprise vegetable or organic soil, turf, sand, silt, loam, clay, mud,
peat, black cotton soil, soft shale or loose moorum, a mixture of these and
similar material which yields to the ordinary application of pick and shovel, rake
or other ordinary digging implement. Removal of gravel or any other nodular
material having diameter in any one direction not exceeding 75 mm occurring
in such strata shall be deemed to be covered under this category.

b) Hard Soil

This shall include :

1) stiff heavy clay, hard shale, or compact moorum requiring grafting tool or
pick or both and shovel, closely applied ;

i1) gravel and cobble stone having maximum diameter in any one direction
between 75 and 300 mm ;

111) soling of roads, paths, etc., and hard core ;

iv) macadam surfaces such as water bound, and bitumen/tar bound;

v) lime concrete, stone masonry in lime mortar and brick work in lime/cement
mortar, below ground level ;

vi) soft conglomerate, where the stones may be detached from the matrix with
picks ; and

vii) generally any material which requires the close application of picks, or
scarifiers to loosen and not affording resistance to digging greater than the
hardest of any soil mentioned in (i) and (vi) above.

c) Soft and Decomposed Rock

This shall include :

1) limestone, sandstone, laterite, hard conglomerate or other soft or
disintegrated rock which may be quarried or split with crowbars ;

i1) unreinforced cement concrete which may be broken up with crowbars or
picks and stone masonry in cement mortar below ground level ;

iii) boulders which do not require blasting having maximum diameter in any
direction of more than 300 mm, found lying loose on the surface or embedded
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3.5.0

351

in river bed, soil, talus, slope wash and terrace material of dissimilar origin ; and
1v) any rock which in dry state may be hard, requiring blasting, but which
when wet becomes soft and manageable by means other than blasting.

d) Hard Rock (requiring blasting)

This shall include :

1) any rock or cement concrete for the excavation of which the use of
mechanical plant or blasting is required ;

i) reinforced cement concrete (reinforcement cut through but not separated
from the concrete) below ground level; and

ii1) boulders requiring blasting.

e) Hard Rock (blasting prohibited)

Hard rock requiring blasting as described under (d) but where blasting is
prohibited for any reason and excavation has to be carried out by chiselling,
wedging or any other agreed method.

In case of any dispute regarding classification, the decision of the
Engineer shall be final.

Excavation for Foundations and Trenches
General

All excavation shall be done to the minimum dimensions as required for the
safety and working facility. In each individual case, the contractor shall obtain
prior approval of the engineer for the method he proposes to adopt for the
excavation including dimensions, side slopes, shoring, dewatering, drainage and
disposal etc. This approval however shall not in any way make the engineer
responsible for any consequent loss or damage. The excavation must be carried
out in the most expeditious and efficient manner. All excavation in open cuts
shall be made true to the line, slopes and grades as shown on the drawings and/or
as directed by the engineer. No material shall project within the dimension of
minimum excavation lines marked. Boulders (if any) projecting out of the
excavated surfaces shall be removed if they are likely to be a hindrance to the
work/workers in the opinion of the engineer.

Method of excavation shall in every case be subject to the approval of the
engineer. The contractor shall ensure the stability and safety of the excavation,
adjacent structures, services and works etc including the safety of the workmen.
If any slip occurs, the contractor shall remove all the slipped materials from the
excavated pit without any extra cost to the engineer/owner. All loose boulders
and semi detached rocks which are not inside but so close to the area to be
excavated and may liable to fall or otherwise endanger the
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3.5.2

workmen, equipment of the work etc during excavation in the opinion of the
engineer shall be stripped off and removed away from the area of excavation.
The method to be used for removal shall be such that it should not shatter or
render unstable or unsafe the portion which was originally sound and safe. In
case any material not required to be removed initially but later to become loose
or unstable in the opinion of the engineer shall also be promptly and
satisfactorily removed.

The rough excavation may be carried out upto a maximum depth of 150 mm
above the final level. The balance shall be excavated with special care. If
directed by the engineer, soft and undesirable spots shall be removed even
below the final level. The extra excavation shall be filled up as instructed by the
engineer. If the excavation (in all types of soil and rock) is done to a depth
greater than that shown on the drawing or as directed by the engineer, the excess
depth up to the required level shall be filled with cement concrete not leaner
than 1:4:8 or richer as directed by the engineer at the own risk and cost of the
contractor. In case where excavation in soil, soft rock (including weathered
rock) and hard rock are involved, the excavation in each stratum shall be carried
out separately with the approved methodology and as per the instructions of the
engineer.

All excavated materials such as rock, boulders, bricks, dismantled concrete
blocks etc shall be the property of the owner and shall be stacked separately as
directed by the engineer. All gold, silver, oil, minerals, archeological and other
findings of importance, trees cut or other materials of any description and all
precious stones, coins, treasures, relics, antiquities and other similar things
which may be found in or upon the site shall be the property of the owner and
the contractor shall duly preserve the same to the satisfaction of the
engineer/owner. The contractor shall deliver the same to such person or persons
as may be authorized or appointed from time to time by the owner to receive the
same.

Prior to starting the excavation, the ground level at the location shall be
checked jointly with the engineer.

Excavation in All Type of Soil and in Soft Rock

The excavation in all type of soil, soft rock including decomposed rock etc shall
be carried out as per the approved proposal and as directed by the engineer. The
work shall be carried out in a workmanlike manner without endangering the
safety of nearby structures/services or works and without causing hindrance to
any other activities in the area. Foundation pits shall not be excavated to the full
depth unless construction is imminent. The last 150mm depth shall be excavated
once concreting work is imminent. At the discretion of the engineer, the full
depth may be excavated and the bed be covered with lean concrete as specified
after watering and compacting the bed. As the excavation reaches the required
dimensions, lines, levels and grades
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3.5.3

3.54

etc, the work shall be got checked and approved by the engineer. In cases where
deterioration of the ground, upheaval, slips etc are expected, the engineer may
order to suspend the work at any stage and instruct the contractor to carry out
the protection works before the excavation will be restarted.

Excavation in Hard Rock

Hard rocks shall normally be excavated by means of blasting. In case where
blasting is prohibited for any reasons, the excavation shall be carried out by
chiselling or any other approved method as directed by the engineer. Personnel
deployed for rock excavation shall be protected from all hazards such as loose
rock/boulder rolling down and from general slips of excavated surfaces. Where
the excavated surface is not stable against sliding, necessary supports such as
props, bracings or bulkheads shall be provided and maintained during the period
of construction. Where the danger of falling loose rock/boulder from the
excavated surfaces deeper than 2m exist, steel mesh anchored to the lower edge
of the excavation and extending over and above the rock face adequate to retain
the dislodged material shall be provided and maintained.

Blasting

Storage, handing and use of explosives shall be governed by the current
explosive rules/regulations laid down by the Central and the State Governments.
The contractor shall ensure that these rules/regulations are strictly adhere to.
The following instructions are also to be strictly followed and the instructions
wherever found in variance with the above said rules/regulations, the former
(instructions) shall be superseded with the later (above said rules/regulations).

No child under the age of 16 and no person who is in a state of intoxication shall
be allowed to enter the premises where explosives are stored nor they shall be
allowed to handle the explosives. The contractor shall obtain licence from the
District Authorities for undertaking the blasting work as well as for obtaining
and storing the explosives as per Explosives Rules, 1940 corrected upto date.
The contractor shall purchase the explosives, fuses, detonators etc only from a
licensed dealer and shall be responsible for the safe custody and proper
accounting of the explosive materials. The engineer or his authorized
representative shall have the access to check the contractor's store of explosives
and his accounts at any time. It is the full responsibility of the contractor to
transport the explosives as and when required for the work in a safe manner to
the work spot.

Further, the engineer may issue modifications, alterations and new instructions
to the contractor from time to time. The contractor shall comply with the same
without these being made a cause for any extra claim.
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3.5.4.1

3.5.4.2

Materials

All materials such as explosives, detonators, fuses, tamping materials etc
proposed to be used in the blasting operation shall have the prior approval of
the engineer. Only explosives of approved make and strength are to be used.
The fuses known as instantaneous fuse must not be used. The issue of fuse with
only one protective coat is prohibited. The fuse shall be sufficiently water
resistant as to be unaffected when immersed in water for 30 minutes. The rate
of burning of the fuse shall be uniform and shall be not less than 4 seconds per
inch of length with 10% tolerance on either side. Before use, the fuse shall be
inspected. Moist, damaged or broken ones shall be discarded. When the fuses
are in stock for long, the rate of burning of fuses shall be tested before use. The
detonators shall be capable of giving an effective blasting of the explosives.
Moist and damaged detonators shall be discarded.

Storage of Explosives

The current Explosive Rules shall govern the storage of explosives. Explosives
shall be stored in a clean, dry and well ventilated magazine to be specially built
for the purpose. Under no circumstances should a magazine be erected within
400m of the actual work site or any source of fire. The space surrounding the
magazine shall be fenced and the ground inside shall be kept clear and free from
trees, bushes etc. The admission to this fenced space shall be through a single
gate only and no person shall be allowed without the permission of the officer-
in-charge. The clear space between the fence and the magazine shall not be less
than 90m. The magazine shall be well drained. Two lightning conductors, one
at each end shall be provided to the magazine. The lightning conductors shall
be tested once in every year.

Explosives, fuses and detonators shall each be separately stored. Cases of
explosives must be kept clear of the walls and floors for free circulation of air
on all sides. Special care shall be taken to keep the floor free from any grains of
explosives. Cases containing explosives shall not be opened inside the
magazine and the explosives in open cases shall not be received into a magazine.
Explosives which appear to be in a damaged or dangerous condition are not to
be kept in any magazine but must be removed without delay to a safe distance
and be destroyed.

Artificial light, matches, inflammable materials, oily cotton, rag waste and
articles liable to spontaneous ignition shall not be allowed inside the magazine.
[llumination shall be obtained from an electric storage battery lantern. No
smoking shall be allowed within 100m distance from any magazine.

Magazine shoes without nails shall be used while entering the magazine. The
persons entering the magazine must put on the magazine shoes which shall be
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3.5.4.4

provided at the magazine for this purpose and should be careful
* not to put their feet on the clean floor unless the magazine shoes on.
* not to touch the magazine shoes on ground outside the clean floor.
* not to allow any dirt or grit to fall on the clean floor.

Persons with bare feet shall dip their feet in water before entering the magazine
and then step directly from the tub to the clean floor. No person having article
of steel or iron with/on him shall be allowed to enter the magazine. Workmen
shall be examined before entering the magazine to check none of the prohibited
articles are with them. A brush broom shall be kept in the lobby of the magazine
for cleaning the magazine. Cleaning shall be done immediately after each
occasion whenever the magazine is opened for receipt, delivery or inspection of
the explosives.

The mallets, levers, wedges etc for opening the barrels or cases shall be of wood.
The cases of explosives are to be carried by hand and shall not be rolled or
dragged inside the magazine. Explosives which have been issued and returned
to the magazine are to be issued first; otherwise those which have been stored
long in the store are to be issued first. Neither the magazine shall be opened nor
any person shall be allowed in the vicinity of the magazine during any dust
storm or thunderstorm. All magazines shall be officially inspected at definite
intervals and a record of such inspections shall be kept.

Carriage of Explosives

Detonators and explosives shall be transported separately to the blast site.
Explosives shall be kept dry and away from direct rays of the sun, artificial
lights, steam pipes or heated metal and other sources of heat. Before explosives
are removed, each case or package shall be carefully examined to ascertain that
it is properly closed and shows no sign of leakage.

No person except the driver shall be allowed to travel on the vehicle conveying
explosives. No explosive shall be transported in a carriage or vessel unless all
iron or steel therein the carriage or vessel which are likely to contact the package
containing explosives are effectually covered with lead, leather, wood, cloth or
any other suitable material. No light shall be carried on the vehicle carrying
explosives and no operation connected with the loading, unloading and handling
of explosives shall be conducted after sunset.

Use of Explosives
The contractor shall appoint an agent who shall personally superintend the firing

and all operations connected therewith. The contractor shall satisfy himself that
the person so appointed is fully acquainted with his
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responsibilities.

Holes for charging the explosives shall be drilled with pneumatic drills and the
drilling pattern shall be so planned that the rock pieces after blasting will be
suitable for handling. The hole diameter shall be of such a size that the cartridges
can easily pass down through them and any undue force is not required during
charging. Charging operation shall be carried out by or under the personal
supervision of the shot firer. Wrappings shall never be removed from the
explosive cartridges. Only one cartridge at a time shall be inserted in a hole and
wooden rods shall only be used for loading and stemming the shot holes. Only
such quantities of explosives as are required for a particular work shall be
brought to the work site. Should any surplus remain when all the holes have
been charged shall be carefully removed to a point at least 300m away from the
firing point.

The authorized shot firer himself shall make all the connections. The shot firing
cable shall not be dragged along the ground to avoid any damage to the
insulation. The shot firing cable shall be tested each time for its continuity and
possible short circuiting. The shot firer shall always carry the exploder handle
with him until he is ready to fire shots. The number of shots fired at a time shall
not exceed the permissible limits. Before any blasting is carried out it shall be
ensured that all workmen, vehicles and equipment on the site are cleared from
an area of minimum 300m radius from the firing point or as required by the
statutory regulations at least 10 minutes before the time of firing by sounding a
warning siren and the area shall be encircled by red flags.

The explosives shall be fired by means of an electric detonator placed inside the
cartridge. For simultaneous firing of a number of charges, the electric detonators
shall be connected with the exploder through the shot firing cable in a simple
series circuit. Due precautions shall be taken to keep the firing circuit insulated
from the ground, bare wires, rails, pipes or any other path of stray current etc
and keep the lead wires short circuited until it is ready to fire. Any kink in the
detonator leading wire shall be avoided. For simultaneous firing of a large
number of shot holes, use of cordtex may be done. An electric detonator
attached to its side with adhesive tape shall initiate cordtex connecting wire or
string. Blasting shall only be carried out at certain specified times to be agreed
jointly by the contractor and the engineer.

At least five minutes after the blast has been fired in case of electric firing or as
stipulated in the regulations, the authorized shot firer shall return to the blast
area and inspect carefully the work and satisfy himself that all the charged holes
have exploded. Cases of misfired unexploded charges shall be exploded by
drilling a parallel fresh hole at a distance of not less than 600mm from the
misfired hole and by exploding a new charge. The authorized shot firer shall be
present during the removal of debris as it may contain unexploded explosives
near the misfired hole. The workmen shall not return to the site of firing until
at least half an hour after firing.
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3.5.4.5

3.5.5

3.5.6

Where blasting is to be carried out in proximity of other structures, controlled
blasting by drilling shallow shot holes and proper muffling arrangements with
steel plates loaded with sand bags etc shall be used on top of the blast holes to
prevent the rock fragments from causing any damage to the adjacent structures
and other properties. Adequate safety precautions as per building byelaws,
safety codes, statutory regulations etc shall be taken during blasting operations.

Restrictions in Blasting

a) Blasting which may disturb or endanger the stability, safety or quality of the
adjacent structures/foundations shall not be permitted.

b) Blasting within 200m of a permanent structure or construction work in
progress shall not be permitted.

¢) Progressive blasting shall be limited to two third of the total remaining depth
of excavation.

d) No large scale blasting operations will be resorted to when the excavation
reaches the last one metre and only small charge preferably black powder may
be allowed so as not to shatter the parent rock.

e) The last blast shall not be more than 0.50 m in depth.

f) In rocky formations, at locations where specifically indicated or ordered in
writing by the engineer, the use of explosives shall be discontinued and
excavation shall be completed by chiselling or any other suitable method as
approved by the engineer.

Disposal

The excavated spoils shall be disposed of in any (or all) of the following manner
as directed by the engineer.

a) By using it straightway for backfilling.

b) By stacking it temporarily to use for backfilling at a later date during
execution of the contract.

c) 1) By either spreading
or

i) By spreading and compacting at designated disposal areas.

a) By selecting the useful material and stacking it neatly in designated areas as
indicated by the engineer for use in backfilling by some other agency.

Disposal of Surplus Materials

All surplus material from excavation shall be removed and disposed of from the
excavation site to the designated disposal area indicated by the engineer.
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3.5.7

3.5.8

3.5.9

All good and sound rocks obtained from excavations and all assorted materials
of dismantled structures are the property of the owner and if the contractor wants
to use it, he shall have to obtain it from the engineer at a mutually agreed rate.
All sound rocks and other assorted materials like excavated bricks etc shall be
stacked separately.

Protection

The contractor shall notify the engineer as soon as the excavation is expected to
be completed within a day so that he shall inspect it at the earliest. Immediately
after approval of the engineer, the excavation must be covered up in a shortest
possible time. But in no case the excavation shall be covered up or worked on
before approval by the engineer. Excavated material shall be placed 1.5m or half
the depth (of excavation) whichever is more from the edge of the excavation or
further away if directed by the engineer. Excavation shall not be carried out
below the foundation level of the structure close by until the required
precautions are taken. Adequate fencing is to be made enclosing the excavation.
The contractor shall protect all the underground services exposed during
excavation. All existing surface drains in the work area shall be suitably diverted
by the contractor before taking up excavation to maintain the working area neat
and clean.

Dealing with Surface Water

All working areas shall be kept free of surface water as far as reasonably
praticable. Works in the vicinity of cut areas shall be controlled to prevent the
ingress of surface water.

No works shall commence until surface water streams have been properly
intercepted , redirected or otherwise dealt with.

Where works are undertaken in the monsoon period, the Contractor may need
to construct temporary drainage systems to drain surface water from working
areas.

Dewatering

All excavation shall be kept free of water and slush. Grading in the vicinity shall
be controlled to prevent the surface water running into the excavations. The
contractor shall remove any water inclusive of rain water and subsoil water etc
accumulated in the excavation by pumping or other means as approved by the
engineer and keep the excavations dewatered and/or lower the subsoil water
level to 300mm below the founding level until the construction of foundation
and backfilling are completed in all respects.

Sumps made for dewatering must be kept clear of the foundations. The
engineer’s prior approval on the method of pumping to be adopted shall be
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3.5.10

3.5.10.1

3.5.10.2

taken; but in any case, the pumping arrangement shall be such that there shall
be no movement or blowing in of subsoil due to the differential head of water
during pumping.

Timber Shoring

Close or open type timber shoring as approved by the engineer depending on
the nature of sub-soil, depth of pit or trench and the type of timbering shall be
adopted. Timbers made out of approved quality shall only be used. It shall be
the responsibility of the contractor to take all necessary steps to prevent the sides
of trenches and pits from collapsing.

Close Timbering

Close timbering shall be done by completely covering the sides of the trenches
and pits generally with short, upright members called "polling boards". These
shall be of 250mm wide(min.) and 40mm thick(min.) sections as directed by the
engineer. The boards shall generally be placed vertically in pairs, one on each
side of the cut and shall be kept apart (maximum spacing is limited to 1.20m )
by horizontal walers of strong wood cross strutted with wooden struts or as
directed by the engineer. The length of wooden struts shall depend on the width
of the trench or pit.

In case where the soil is very soft and loose, the boards shall be placed
horizontally against the sides of excavation and supported by vertical walers
which shall be strutted to similar timber pieces on the opposite face of the trench
or pit. The lowest board supporting the sides shall be taken into the ground. No
portion of the vertical side of the trench or pit shall remain exposed to avoid any
slipping out of earth.

The withdrawal of the timber shall be done very carefully to prevent the collapse
of the pit or trench. It shall be started from one end and proceeded systematically
to the other end. Concrete or masonry shall not be damaged during the removal
of the timber. No claim shall be entertained for any timber which cannot be
withdrawn and is lost or buried.

Open Timbering

In case of open timbering, vertical board of 250mm wide(min.) and 40mm
thick(min.) shall be spaced sufficiently apart to leave unsupported strips of
maximum 500mm average width. The detailed arrangement, size of timber and
the spacing etc shall be subjected to the approval of the engineer. In all other
respects, the specification for close timbering shall apply to open timbering as
well.
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3.6.0

3.7.0

3.71

3.7.2

3.7.3

Treatment of Slips

The contractor shall take all precautions to avoid high surcharges and provide
proper surface drainage to prevent flow of water over the sides of the
excavations. These precautions along with proper slopes, berms, shoring and
control of ground water should cause no slips to occur. If however slips still
occur, the same shall be removed by the contractor with his own risk and cost.

Backfilling
General

The material to be used for backfilling shall be approved by the engineer which
shall be obtained directly from the excavation, from the nearby areas where
excavation work by the same agency is in progress, from the temporary stacks
of excavated spoils or from the borrow pits as directed by the engineer. The
material shall be free from lumps and clods, roots and vegetations, harmful salts
and chemicals, organic materials etc.

In locations where sand filling is required, the sand used should be clean, well
graded and be of the quality normally acceptable for use in concrete.

Filling and Compaction in Pits and Trenches all Around the Structures

As soon as the work in foundation has been accepted, the spaces around the
foundation in pits and trenches shall be cleared of all debris, brick bats, mortar
droppings etc and filled with approved earth in layers not exceeding 250mm (in
loose thickness). Each layer(loose) shall be watered, rammed and properly
compacted to the required degree to the satisfaction of the engineer. Earth shall
be compacted with approved mechanized compaction machine. Usually, no
manual compaction shall be allowed unless specifically permitted by the
engineer. The moisture content of the fill material during compaction shall be
controlled near to its optimum moisture content so as to obtain the required
degree of compaction. The final surface shall be trimmed and levelled to proper
profile as desired by the engineer.

Plinth Filling

The plinth shall be filled with earth in layers not exceeding 250mm (in loose
thickness) and each layer shall be watered and compacted to the required degree
with approved compaction machine or manually if specifically permitted by the
engineer. When the filling reaches the finished level, the surface shall be
flooded with water for at least 24 hours, allowed to dry and then rammed and
compacted in order to avoid any settlement at a later stage. The finished surface
of fill shall be trimmed to the slope intended to be provided for the floor.
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3.74

3.7.5

3.8.0

3.9.0

Filling in Trenches for Water Pipes and Drains

Filling in trenches for pipes and drains shall be commenced as soon as the joints
of pipes and drains have been tested and passed. Where the trenches are
excavated in soil, the filling shall be done with earth on the sides and top of
pipes in layers not exceeding 150mm, watered, rammed and compacted taking
care that no damage is caused to the pipe below.

In case of trenches excavated in rock, the filling upto a height of 300mm or the
diameter of the pipe whichever is more above the crown of the pipe or barrel
shall be done with fine material such as earth, moorum, disintegrated rock or
ash as per the availability at site and shall be filled in compacted layers not
exceeding 150mm. The remaining filling shall be done in layers with the
mixture of boulders (of size not exceeding 150mm) and fine material as
specified elsewhere in the specification. Each layer shall be watered, rammed
and compacted to the required degree and to the satisfaction of the engineer.

Filling in Disposal Area

Surplus materials from excavation which are not required for backfilling shall
be disposed of in the designated disposal areas. The spoils shall not be dumped
haphazardly but should be spread in layers approximately 250mm thick when
loose, watered and compacted with the help of a compacting equipment as per
the directions of the engineer. In wide areas, rollers shall be employed and
compaction shall be done to the satisfaction of the engineer at the optimum
moisture content which shall be checked and controlled by the contractor. In
certain cases the engineer may direct the contractor to dispose the surplus
materials without compaction which can be done by tipping the spoils from a
high bench neatly maintaining a proper level and grade of the bench.

Approaches and Fencing

The contractor should provide and maintain proper approaches for the workmen
and inspection. The roads and approaches around the excavation should be kept
clear at all times so that there is no hindrance to the movement of men, material
and equipment of various agencies connected with the project. Sturdy and
elegant fencing is to be provided around the top edge of the excavation as well
as around the bottom of the fill at the surplus disposal area where dumping from
a high bench is in progress.

Lighting
Full scale area lighting is to be provided if night work is permitted or directed

by the engineer. If no night work is in progress, red warning lights should be
provided at the corners of the excavated pit and the edges of the fill.
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4.0.0

4.1.0

4.2.0

5.0.0

5.1.0

TESTING AND ACCEPTANCE CRITERIA
Excavation

On completion of excavation, the dimension of the pits will be checked as per
the drawings after the pits are completely dewatered. The work will be accepted
after all undercuts have been set right and all over excavations are filled back to
the required lines, levels and grades by placing ordinary cement concrete of
1:4:8 proportion and/or richer and/or by compacted earth as directed by the
engineer. The choice of the grade of concrete will be a matter of unfettered
discretion of the engineer. Over excavation of the sides shall be made good by
the contractor while carrying out the backfilling. The excavation work will be
accepted after the above requirements are fulfilled and all the temporary
approaches encroaching inside the excavation have been removed.

Backfilling

The degree of compaction required will be as per the stipulation laid down in
IS: 4701 and the actual method of measuring the degree of compaction will be
as decided by the engineer. The work of back filling will be accepted after the
engineer is satisfied with the degree of compaction achieved.

RATES AND MEASUREMENTS
Rates

a) The item of work in the schedule of quantities describe the work very briefly.
The various items of the schedule of quantities shall be read in conjunction with
the corresponding section in the technical specification including amendments
and additions if any. For each item in the schedule of quantities, the bidder’s rate
shall include all the activities covered in the description of the items as well as
for all necessary operations in detail as described in the technical specification.

b) No claims shall be entertained if the details shown on the released for
construction drawings differ in any way from those shown on the tender
drawings.

¢) The unit rate quoted shall include minor details which are obviously and fairly
intended and which may not have been included in these documents but are
essential for the satisfactory completion of the work.

d) The bidder’s quoted rate shall be inclusive of supplying and providing all
labour, men, materials, equipments, tools and plants, supervision, services,
approaches, schemes etc.
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5.2.0

f) In case blasting in hard rock is envisaged, the unit rate quoted for earth work
shall include the cost of storage and safety arrangements for the materials
required for blasting. No separate payment will be made on this account.

Measurements

Method of measurements are specified in the proceeding sections. Where
not so specified, the latest version of IS: 1200, Part-1 shall be applicable.

a) The length, breadth and depth shall be measured correct to the nearest
centimeter if measurements are taken by tape. Rounding of numerical shall be as
per relevant IS Codes. If the measurements are taken with staff and level, the
levels shall be recorded correct to Smm. The area and volume shall be worked
out in square meter and cubic meter respectively correct to the nearest of two
decimal places.

b) For earth work in excavation, the ground levels shall be taken before and
after completion of the work in the actually excavated area. The quantity of earth
work in excavation shall be computed from these levels in cubic meter.

c) Where soft rock and hard rock are mixed, the measurement shall be done as
follows. The two types of rock shall be stacked separately and measured in
stacks. The net quantity of each type of rock shall be so arrived by applying a
deduction of 50% for looseness/voids in the stacks. If the sum of net quantity of
the two types of rock so arrived exceeds the total quantity of excavation, then the
quantity of each type of rock shall be worked out from the total quantity (from
excavation) in the ratio of net quantities in stack measurements of the two types
of rock. If stacking is not feasible, the method as suggested by the engineer shall
be followed.

d) Where soil, soft rock and hard rock are mixed, the measurement shall be done
as follows. The soft and hard rock shall be removed from the excavated material
and stacked separately and measured in stacks. The net quantity of each type of
rock shall be so arrived by applying a deduction of 50% for looseness/voids in
stacks. The difference between the entire excavation and the sum of the quantities
of soft and hard rock so arrived shall be taken as soil.

e) Tree cutting having girth more than 300mm shall be measured in number and
are separately payable as deemed not covered in excavation items of work in the
schedule of quantities.
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6.0.0

6.1.0

6.2.0

INFORMATION TO BE SUBMITTED BY THE BIDDER
With Tender

Detail of equipments and machineries proposed to be used for excavation,
backfilling and compaction shall be submitted along with the tender.

After Award

After award of the contract the successful bidder shall submit the following for
approval.

Within 30 days of the award of contract, the contractor shall submit a detailed
programme of the work as proposed to be executed giving completion dates of
excavation for the various foundations and the time required for backfilling and
compaction after completion of foundation for the structures. The earthwork
programme shall be planned in accordance with the foundation programme. The
programme should also show how the excavation and backfilling quantities will
be balanced minimizing the temporary stacking of spoils. It is to be noted that
the engineer even after initial approval of the programme may instruct the
contractor to enhance or to retard the progress of work during the actual
execution in order to match with the progress of foundations. The initial
programme being submitted by the contractor should have sufficient flexibility
to take care of such reasonable variations.

b) Within 15 days of the award of contract, the contractor shall submit the
drawings for earth work in excavation and backfilling showing detail of slopes,
shoring, approaches, sump pits, dewatering lines, fencing etc for the approval of
the engineer.






