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FOREWORD

The CPWD Specifications being published by CPWD from time to time are very comprehensive
and useful in execution of works and are used as guide by a number of Engineering Departments, Public
Sector Undertakings, Architects and Builders. These specifications not only give the standards for
building materials but also serve as guidelines for execution of works, measurements and rates.

The CPWD Specifications were first compiled in 1950. Subsequently, these specifications have
been revised in the years 1962, 1967, 1977 and 1996.

Many new items and construction technologies, which are used in various CPWD works and
projects have been incorporated in Delhi Schedule of Rates of CPWD. Some items have become
obsolete over a period of time and are not in use. Further, there were no specifications for pile work,
aluminium work, water proofing, & Horticulture and Landscape. CPWD Specifications have been
accordingly modified/ revised and updated to incorporate the above changes.

The revised/updated specifications are being published in two volumes.

| wish to place on record the effective coordination on the part of Shri B.K.Chugh,
ADG(WS)(TD) and the technical inputs and the efforts by Shri Virendra Sharma, C.E.(CSQ),
Sh.Mayank Tilak, SE(TAS), Sh. S.K.Jain, EE, Sh. S.C.Malik, EE and Sh. P.P.Singh, EE in finalising
these specifications.

| am sure that these Specifications will be useful to all concerned in the building industry in

general and CPWD in particular.

(D.S. Sachdev)

Director General (Works)
New Delhi
July, 2009






PREFACE

1.0 CPWD Specifications, 2009 are the revised edition of existing CPWD Specifications.
2.0 CPWD Specifications, 2009 shall be a bilingual document (Hindi version will follow).
3.0 CPWD Specifications, 2009 is published in two volumes as under:

Volume Number Sub-head No. Contents/ Chapters
0.0 General
1.0 Carriage of Materials
2.0 Earth Work
3.0 Mortars
4.0 Concrete Work
5.0 Reinforced Cement Concrete Work
One 6.0 Brick Work
7.0 Stone Work
8.0 Marble Work
9.0 Wood Work and PVC Work
10.0 Steel Work
11.0 Flooring
12.0 Roofing
13.0 Finishing
14.0 Repairs to Buildings
15.0 Dismantling and Demolishing
Two 16.0 Road Work
17.0 Sanitary Installation
18.0 Water Supply
19.0 Drainage
20.0 Pile Work
21.0 Aluminium Work
22.0 Water Proofing
23.0 Horticulture and Landscape

4.0 CPWD Specifications, 2009 will replace existing CPWD Specifications, 1996 along with
correction slips. The specifications of many items have been updated and improved by making
them more comprehensive. Specifications of items, which have become obsolete over a period
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5.0

6.0

7.0

8.0
8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

of time or are not in use, have been deleted. Many new items using new materials and latest
technology have also been added.

Details of new construction technology/ mechanisation have been introduced for execution of
different works by using various electrical and mechanical equipments i.e. excavators, tower
cranes, mobile cranes, mechanical platforms, Batch Mix plant, transit mixers and pumps, piling
rigs, pneumatic cutters, chisels, chippers, hammers etc.

Specifications of dry work for speedier construction using prefabricated materials and pre-
finished elements are included viz gypsum block walls, calcium silicate and non-asbestos
cement board partitions, pre-finished counter tops for kitchen and washbasins, pre-moulded
and pre-finished stone work in risers and treads of steps and window sills, dry stone cladding,
sub-frames for windows, use of chemical and mechanical fasteners, laying of tiles in flooring
and dado with polymer based adhesives etc.

Specifications of pile work, aluminium work, water proofing and horticulture and landscape are
incorporated for the first time.

Sub-head wise salient features are as follows:

Carriage of Materials: Provision of route other than shortest route in case of unavoidable
circumstances introduced. Standards of stacking and storage of various construction materials
incorporated.

Earth Work: Specifications for Earth work by mechanical means, i.e excavators and
transporting equipment are introduced. Specifications for earth work for major works, import of
earth and earth levelling works have been incorporated. Use of Aldrin is deleted and Lindane is
introduced as anti-termite chemical. Further, constructional measures have been provided
instead of pre-construction anti-termite treatment.

Mortars: Specifications of lime mortar which is not in use now a days have been deleted.
Standards of fly-ash have been up-dated.

Concrete Work: Specifications of lime concrete which are not in use now a days have been
deleted.

Reinforced Cement Concrete: Specifications of fly ash admixed cement concrete (FACC) and
fly ash blended cements (PPCC), HSD bars of grade Fe 415D, Fe 500D and Fe 550D, physical
properties and chemical composition of TMT bars, stripping time of formwork for RCC work
using OPC 43 grade cement and PPC, surface treatment of shuttering by polymer based water
soluble compounds, gas pressure welding and RMC incorporated.

Brick Work: Specifications of mechanized autoclave fly ash lime bricks, sewer bricks, burnt clay
perforated building bricks and gypsum partition panels incorporated.

Stone Work: Specifications of gang saw cut stone, providing and fixing dry stone cladding and
structural steel frame work for stone cladding have been added. Specifications of stone
masonry in cement mortar with fine sand and with lime mortar are deleted.

Marble Work: Types of Marbles which are not easily available in market have been deleted.
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8.9

8.10

8.11

8.12

8.13

8.14

8.15

8.16

8.17

8.18

8.19

Wood Work and PVC Work : Wood work in doors & windows for frames / shutters in deodar
wood deleted as deodar wood is not easily available. Specifications of other species of wood,
available in market have been incorporated. Specifications of LVL, UPVC, solid PVC, FRP flush
& panelled door shutters & frames, wall panelling of calcium silicate boards and FRP chajjas
included.

Steel Work: Steel glazed doors & windows fixed, side hung, top hung, centre hung, composite
units including mullion bar and steel beadings are clubbed together and to be paid in Kg in one
item instead of earlier being measured in sqm. Profiles of pressed steel door & window frames
revised. Specifications for factory made windows and doors, ERW tubular pipes for handrails
etc incorporated.

Flooring: Specifications pertaining to obsolete items deleted. Specifications for laying tiles in
flooring and dado with polymer based adhesives included.

Roofing: Non-asbestos cement sheet provided in place of asbestos cement sheet roofing.
Iltems of corrugated G.S. sheet roofing 1.60 mm thick & 1.25 mm thick deleted as these are not
readily available. 20 mm thick wooden planks ceiling, 18 mm insulating board, 18 mm flame
retardant board on roofs deleted as boards of these thicknesses are not readily available. Lime
concrete terracing deleted.

Finishing: Items of plaster with lime deleted. Specifications of gypsum plaster and exterior
painting on walls added.

Repairs to Buildings: Items pertaining to repairs in various sub-heads are shifted to this head.
Specifications are up-dated.

Dismantling and Demolishing: Specifications of dismantling and demolishing of different
elements of structures and safety measures included.

Road Work: Items of preparation and consolidation of sub grade clubbed together. Supplying
R.C.C. posts /struts /rails /pales at site are clubbed together and to be paid in cubic meter
instead of numbers. Mix modified to 1:1.5:3 instead of 1:2:4. New items of Concertina coil
fencing & Chain link fencing, Dense Bituminous Macadam, Bituminous Macadam, Dense
Bituminous Concrete with CRMB & PMB are added. Various signages viz Caution / regulatory
retro reflective boards & over head signage boards, Road marking (retro-reflective) are also
included. Kerb channel, post delineators, Factory made RCC pavement slabs, CC interlocking
paver blocks & kerb stones, vacuum de-watered CC pavement, scarifying BM by mechanical
means etc have also been included.

Sanitary Installations: Items of long pan W.C., C..P. brass trap & union, G.I. chain with G.I.
pull are not in use now a days and hence deleted. Specifications of PVC cisterns and stainless
steel kitchen sink have been added.

Water Supply: Specifications of PE-AL-PE pipes, PP-R pipes and CPVC pipes included. Items
not in use have been deleted.

Drainage: Specifications of Stone ware pipes, RCC pipes etc updated and items not in use
deleted.
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8.20

9.0.

10.

11.

Specifications of sub-heads of ‘Pile Work’, ‘Aluminium Work’, ‘Water Proofing’ and
‘Horticulture & Landscape’ are added for the first time.

A lot of effort has gone into the preparation of CPWD Specifications, 2009. | convey my
deep appreciation and sincere thanks to Shri Virendra Sharma, CE, CSQ, Shri Mayank
Tilak, S.E. (TAS), Sh. S.K.Jain, EE (S&S), Sh. S.C Malik, EE (S&S), Sh. P.P. Singh, EE
(S&S), Sh. G.K. Jindal, AE, Sh. V.P.Singh, AE, Sh. Natthi Lal, AE, Sh. R.K. Vashisth, AE,
Sh. L.C. Gothwal, AE and other officers and staff of TAS Unit for sincere efforts made in
the preparation of this document in such a short time.

Due care has been taken to print CPWD Specifications, 2009 as correctly as possible. 1t is,
however, possible that some errors might have crept in. In case any error or omission is
noticed, it may be brought to the notice of the Superintending Engineer (TAS), CPWD, Room
No. 418, A- Wing, Nirman Bhawan, New Delhi.

In case of any discrepancy between English and Hindi versions, the English version shall be
held valid.

Suggestions for improvement are welcome.

(Bhishma Kumar Chugh)
ADG (WS) (TD), CPWD,
Nirman Bhawan, New Delhi
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COMMITTEES FOR DRAFTING OF
CPWD SPECIFICATIONS - 2009

CPWD specifications are very comprehensive and contain not only standards of the
construction materials but also guidelines for execution of works, testing for quality assurance
and mode of measurements for billing. CPWD Specifications are part of contract document also
and it shall take cognizance of field conditions. It was, therefore, felt necessary to take inputs
from as many officers as possible and incorporate their experiences. Accordingly, the following
committees were constituted:

1 Drafting Committee

(i) Sh.Virendra Sharma, CE(CSQ) Chairman
(i) Sh.Mayank Tilak, SE(TAS) Member
(i) Sh.S.K.Jain, EE(S&S) Member
(v) Sh.S.C.Malik, EE(S&S) Member
(v) Sh.P.P.Singh, EE(S&S) Member

2. Committee for revision of sub — heads 1 to 5 & 20 of CPWD Specifications- 2009

() Sh.R.N Dandekar, C. E Chairman
(i) Sh S.L.Meena, SE Member
(i) Sh. Bhagwan Singh, SE Member
(iv) Sh Rajeev Kumar, EE Member
(v) ShV.K.Asol, EE Member

3. Committee for revision of sub — heads 6 to 13 & 21 of CPWD Specifications- 2009

(i) Sh. Rakesh MisraC. E Chairman
(i)  Sh A.K.Aggarwal, SE Member
(i)  Sh. Ram Dayal, SE Member
(iv) Sh. A.K.Sharma, SE Member
(v) Sh A.K.Grover, EE Member
(vi) Sh Sher Singh, EE Member
(vii) Sh. A.K.Singh, EE Member

4.. Committee for revision of sub — heads 14, 15, 17 to 19 & 22 of CPWD Specifications - 2009

() Sh.S.M. Amrit, C. E Chairman
(i)  Sh Deepak Gupta, SE Member
(i)  Sh. V.K.Sharma, SE Member
(iv) Sh Sanjeev Rastogi, EE Member

(v) Sh R.K.Kayesth, EE Member

(ix)



5. Committee for revision of CPWD Specifications for sub-head 23 of CPWD Specifications -
2009

(i) Dr.V.K.Verma, DDG (Horticulture), since retired Chairman

(i)  Sh Dhan Singh, Director (H) Member
(i) Sh. S.C.Dixit, DD (H) Member
(iv) Sh B.N.Srivastava, DD (H) Member
(v) Sh Sukhbir Singh, DD (H), since retired Member

I convey my sincere thanks to above members of committees for preparation of this
document. | also thank Shri Jose Kurien, CE (Retd), CPWD and Shri B.B. Makkar, SE,
CPWD, who were not members of any committee, but have widely contributed in finalisation of
these specifications in general and in subheads of “Pile Work” and “Aluminium Work” & “Water
Proofing Work”, respectively in particular. | also express my sincere thanks to Shri S.R.
Pandey, ADG (Retd.) CPWD and Shri Kamlesh Shukla, A.E., CPWD for their useful
suggestions for specifications of “Road Work”.

I am sure that CPWD Specifications, 2009 will be useful to all concerned.

Due care has been taken to print CPWD Specifications, 2009. It is however, possible that
some errors might have crept in. In case any error or omission is noticed, it may be brought to
the notice of the Superintending Engineer (TAS), CPWD, Room no. 418, A-Wing, Nirman
Bhawan, New Delhi.

,\Iwwo\mnow—

(Virendra Sharma)
Chief Engineer (CSQ), CPWD
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0.0 GENERAL

0.1 Reference mentioned herein shall be applicable to all sections to the extent the context permits
and are intended to supplement the provisions in the particular section. In case of any discrepancy/
deviation, the provisions in the particular section shall take precedence.

0.2 The rates for all items of work unless clearly specified otherwise shall include cost of all labour,
materials and other inputs involved in the execution of the items.

0.3 INTERPRETATIONS
0.3.1 The Director General (Works), CPWD shall be the sole deciding authority as to the meaning,
interpretation and implications for various provisions of the specifications. His decision in writing shall be final.

0.3.2 Wherever any reference is made to any Indian Standard, it shall be taken as reference to the latest
edition with all amendments issued thereto. In the event of any variation between the CPWD
specifications and the Indian Standard, the former shall take precedence over the latter.

0.4 DEFINITIONS
The following terms and expressions in the specifications shall have the meaning or implication
hereby assigned to them unless otherwise specified elsewhere.

0.4.1 Contractor: The Contractor shall mean the individual or firm or company whether incorporated or
not undertaking the works and shall include the legal personal representatives of such individual or the
persons composing such firm or company, or the successors of such individual or firm or company and
the permitted assignees of such individual or firm of company.

0.4.2 Engineer-in-Charge: The ‘Engineer-in-Charge’ means the Engineer officer who shall supervise and
be in-charge of the work and who shall sign the contract on behalf of the President.

0.4.3 Site: The ‘site’ shall mean the land/ or other places on, in, into or through which the work is to be
executed under the contract or any adjacent land, path or street through which the work is to be
executed under the contract, or any adjacent land, path or street which may be allotted or used for the
purpose of carrying out the contract.

0.4.4 Store: The ‘store’ shall mean the place of issue of materials included in the appropriate schedule of
a contract for issue by the CPWD. In all other cases ‘Store’ shall mean any CPWD store in the district.

0.4.5 1S: The standards, specification and code of practices issued by the Bureau of Indian Standards.

0.4.6 Best: The word ‘best’ when used shall mean that in the opinion of the Engineer-in-Charge, there is
no superior material/ article and workmanship obtainable in the market and trade respectively. As far as
possible the standard required shall be specified in preference to the word ‘best'.

0.4.7 Department: ‘Department’ shall mean Central Public Works Department (CPWD).

0.5 FLOOR AND LEVELS

0.5.1 Building

0.5.1.1 Floor 1 is the lowest floor above the ground level in the building unless otherwise specified in a
particular case. The floors above floor 1 shall be numbered in sequence as floor 2, floor 3 and so on.
The number shall increase upwards.

0.5.1.2 Floor level: For floor 1, top level of finished floor shall be the floor level and for all other floors
above floor 1, top level of the structural slabs shall be the floor level.
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0.5.1.3 Plinth level: Floor 1 level or 1.2 m above the ground level whichever is lower shall be the plinth level.

0.5.2 Special Structures

0.5.2.1 For structures like retaining walls, wing walls, chimneys, over head reservoirs/ tanks and other
elevated structures, where elevations/ heights above a defined datum level have not been specified and
identification of floors cannot be done as in case of building. Level, at 1.2 m above the ground level shall
be the floor 1 level as well as plinth level. Level at a height of 3.5 m above floor 1 level will be reckoned
as floor 2 level and level at a height of 3.5 m above the floor 2 level will be floor 3 level and so on, where
the total height above floor 1 level is not a whole number multiple of 3.5 metre. Top most floor level shall
be the next in sequence to the floor level below even if the difference in height between the two upper
most floor levels is less than 3.5 metres

0.6 FOUNDATION AND PLINTH
The work in foundation and plinth shall include:
(@ For buildings: All works upto 1.2 metre above ground level or upto floor 1 level whichever is lower:
(b) For abutments, piers and well steining: all works upto 1.2 m above the bed level:
(c) For retaining wall, wing walls, compound walls, chimneys, over head reservoirs/ tanks and
other elevated structures: All works upto 1.2 metre above the ground level:
(d) For reservoirs/ tanks (other than overhead reservoirs/ tanks): All works upto 1.2 metre above
the ground level:
(e) For basements: All works upto 1.2 m above ground level or upto floor 1 level whichever is lower.
Note: Specific provision shall be made in the estimate for such situations where the foundation
level is more than 3 (three) metre depth from the plinth for all types of structures mentioned
above.

0.7 MEASUREMENTS
0.7.1 In booking dimensions, the order shall be consistent and in the sequence of length, width and
height or depth or thickness.

0.7.2 Rounding off: Rounding off where required shall be done in accordance with IS: 2-1960. The
number of significant places rounded in the rounded off value should be as specified.

0.8 MATERIALS

0.8.1 Samples of all materials to be used on the work shall be got approved by the contractor from the
Engineer-in-Charge well in time. The approved samples duly authenticated and sealed shall be kept in
the custody of the Engineer-in-Charge till the completion of the work. All materials to be provided by the
contractor shall be brand new and as per the samples approved by the Engineer-in-Charge.

0.8.2 Materials obtained by the contractor from the sources approved by the Department shall be
subjected to the Mandatory tests. Where such materials do not conform to the relevant specifications,
the matter shall be taken up by the Engineer-in-Charge for appropriate action against the defaulters. In
all such cases, necessary documents in original and proof of payment relating to the procurement of
materials shall be made available by the contractor to the Engineer-in-Charge.

0.8.3 Samples, whether submitted for approval to govern bulk supplies or required for testing before use and
also the sample of materials bearing ‘Standard mark,’ if required for testing, shall be provided free of cost by
the contractor. All other incidental expenditure to be incurred for testing of samples e.g. packaging, sealing
transportation, loading, unloading etc. except testing charges shall be borne by the contractor.

0.8.4 The materials, supplied by the Department shall be deemed to be complying with the specifications.

0.8.5 Materials stored at site, depending upon the individual characteristics, shall be protected from
atmospheric effects due to rain, sun, wind and moisture to avoid deterioration.
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0.8.6 Materials like timber, paints etc. shall be stored in such a way that there may not be any possibility
of fire hazards. Inflammable materials and explosives shall be stored in accordance with the relevant
rules and regulations or as approved by Engineer-in-Charge in writing so as to ensure desired safety
during storage.

0.8.7 The unit weight of materials unless otherwise specified shall be reckoned as given in IS: 1911-1967.

0.9 SAFETY IN CONSTRUCTION
0.9.1 The contractor shall employ only such methods of construction, tools and plant as are appropriate
for the type of work or as approved by Engineer-in-Charge in writing.

0.9.2 The contractor shall take all precautions and measures to ensure safety of works and workman
and shall be fully responsible for the same. Safety pertaining to construction works such as excavation,
centering and shuttering, trenching, blasting, demolition, electric connections, scaffolds, ladders, working
platforms, gangway, mixing of bituminous materials, electric and gas welding, use of hoisting and
construction machinery shall be governed by CPWD safety code, relevant safety codes and the direction
of Engineer-in-Charge

0.10 ABBREVIATIONS
The following abbreviations wherever they appear in the specifications, shall have the meaning or
implication hereby assigned to them:

Mm Millimetre

Cm Centimetre

M Metre

Km Kilometre
Mm?/sqgmm Square Milimetre
Cm?/sgqcm Square centimetre
Dm?%/sqdm Square decimetre
M?/sgm Square metre

Cm?®/ cubic cm
Dm?®/ cubic dm

Cubic centimetre
Cubic decimetre

M3/cum Cubic metre

MI Millilitre

Kl Kilolitre

Gm Gram

Kg Kilogram

Q Quintal

T Tonne

Fps system Foot pound second system
°C Degree Celsius temperature
Fig Figure

Re/Rs Rupee/ Rupees

No Number

Dia Diameter

AC Asbestos cement

Cl Cast Iron

GC Galvanised corrugated

GP Galvanised plain

Gl Galvanised iron

PVC Polyvenyl chloride

RCC Reinforced cement concrete
SwW Stone ware

SWG Standard wire Gauge
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LIST OF BUREAU OF INDIAN STANDARD CODES

S. No. I. S. No. Subject

1. IS 4082 Stacking & storage of construction materials and
components at site — Recommendations

2. IS 1141 Seasoning of Timber — Code of Practice
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1.0 CARRIAGE OF MATERIALS

1.0 GENERAL

The carriage and stacking of materials shall be done as directed by the Engineer-in-Charge. Any
tools and plants, required for the work shall be arranged by the Contractor. The carriage of materials
includes loading within a lead of 50 metres, unloading and stacking within a lead of 50 metres.

1.1 RESPONSIBILITY FOR LOSS OR DAMAGE

Loading, carriage, unloading and stacking shall be done carefully to avoid loss or damage to the
materials. In case of any loss or damage, recovery shall be effected from the Contractor at twice the
Departmental issue rates of the materials. If the departmental issue rates of the materials are not
available then the recovery shall be effected at twice the prevailing market rates as determined by the
Engineer-in-Charge.

1.2 MODE OF CARRIAGE
Depending upon the feasibility and economy, the Engineer-in-Charge shall determine the mode of
carriage viz. whether by mechanical or animal transport or manual labour.

1.3 LEAD

1.3.1 All distances shall be measured over the shortest practical route and not necessarily the route
actually taken. Route other than shortest practical route may be considered in cases of unavoidable
circumstances and as approved by Engineer-in-Charge alongwith reasons in writing.

1.3.2 Carriage by manual labour shall be reckoned in units of 50 metres or part thereof.

1.3.3 Carriage by animal and mechanical transport shall be reckoned in one km unit. Distances of 0.5
km or more shall be taken as 1 km and distance of less than 0.5 km shall be ignored. However, when
the total lead is less than 0.5 km, it will not be ignored but paid for separately in successive stages of 50
metres subject to the condition that the rate worked on this basis does not exceed the rate for initial lead
of 1 km by mechanical/ animal transport.

1.4 GENERAL CONSIDERATION FOR STACKING AND STORAGE
1.4.1 Planning of Storage Layout

For any site, there should be proper planning of the layout for stacking and storage of different
materials, components and equipments with proper access and proper manoeuvrability of the vehicles
carrying the material. While planning the layout, the requirements of various materials, components and
equipments at different stages of construction shall be considered. The storage & stacking check list is
given in Table 1.1. For further details refer 1S- 4082.

1.4.2 Material shall be stored in such a manner as to prevent deterioration or intrusion of foreign matter
and to ensure the preservation of their quality and fitness for the work.

1.5 PROTECTION AGAINST ATMOSPHERIC AGENCIES
Materials stored at site, depending upon the individual characteristics, shall be protected from
atmospheric actions, such as rain, sun, winds and moisture to avoid deterioration.

1.6 PROTECTION AGAINST FIRE AND OTHER HAZARDS

1.6.1 Materials like timber, coal, paints, etc. shall be stored in such a way that there may not be any
possibility of fire hazards. Inflammable materials like kerosene and petrol, shall be stored in accordance
with the relevant rules and regulations so as to ensure the desired safety during storage. Stacks shall
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not be piled so high as to make them unstable under fire fighting conditions and in general they shall not
be more than 4.5 m in height. The provisions given in IS 13416 (part 5) shall be followed.

1.7 STACKING AND STORAGE OF MATERIALS
1.7.1 Cement

1.7.1.1In case cement is received in bags. Cement shall be stored at the work site in a building or a
shed which is dry, leakproof and as moisture proof as possible. The building or shed for storage should
have minimum number of windows and close fitting doors and these should be kept closed as far as
possible.

1.7.1.2 Cement shall be stored and stacked in bags and shall be kept free from the possibility of any
dampness or moisture coming in contact with them. Cement bags shall be stacked off the floor on
wooden planks in such a way as to keep about 150 mm to 200 mm clear above the floor. The floor may
comprise of lean cement concrete or two layers of dry bricks laid on well consolidated earth. A space of
600 mm minimum shall be left alround between the exterior walls and the stacks (see Fig. 1.1)

In the stacks the cement bags shall be kept close together to reduce circulation of air as much as
possible. Owing to pressure on the bottom layer of bags sometimes ‘warehouse pack’ is developed in
these bags. This can be removed easily by rolling the bags when the cement is taken out for use.
Lumbed bags, if any should be removed and disposed off.

1.7.1.3 The height of stack shall not be more than 10 bags to prevent the possibility of lumping up under
pressure. The width of the stack shall be not more than four bags length or 3 metres. In stacks more
than 8 bags high, the cement bags shall be arranged alternately length-wise and cross-wise so as to tie
the stacks together and minimize the danger of topping over. Cement bags shall be stacked in a
manner to facilitate their removal and use in the order in which they are received; a lable showing date
of receipt of cement shall be put on each stack to know the age of cement.

1.7.1.4 For extra safety during the monsoon, or when it is expected to store for an unusually long period,
the stack shall be completely enclosed by a water proofing membrane such as polyethylene, which shall
close on the top of the stack. Care shall be taken to see that the waterproofing membrane is not
damaged any time during use.

1.7.1.5 Cement in gunny bags, paper bags and polyethylene bags shall be stored separately.

1.7.2 In case cement is received in drums

These shall be stored on plane level ground, as far as possible near the concrete mixing place. After
taking out the required quantity of cement, the lid of the drum shall be securely tied to prevent ingress of
moisture.

1.7.3 In case cement is received in silos
The silos shall be placed near the concrete batching plant. Proper access shall be provided for the
replacement of silos.

1.7.4 Different types of cements shall be stacked and stored separately.
1.8 BRICKS
1.8.1 Bricks shall be stacked in regular tiers as and when they are unloaded to minimize breakage and

defacement. These shall not be dumped at site.

1.8.2 Bricks stacks shall be placed close to the site of work so that least effort is required to unload and
transport the bricks again by loading on pallets or in barrows. Building bricks shall be loaded or
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unloaded a pair at a time unless palletized. Unloading of building bricks or handling in any other way
likely to damage the corners or edges or other parts of bricks shall not be permitted.

1.8.3 Bricks shall be stacked on dry firm ground. For proper inspection of quality and ease in counting
the stacks shall be 50 bricks long, 10 bricks high and not more than 4 bricks in width, the bricks being
placed on edge, two at a time along the width of the stack. Clear distance between adjacent stacks shall
not be less than 0.8 m. Bricks of each truck load shall be put in one stack.

1.8.4 Bricks of different types, such as clay bricks, clay fly ash bricks, fly ash lime bricks, sand lime
(calcium silicate) bricks, auto-clave bricks etc. shall be stacked separately. Bricks of different
classification and size consideration (such as, conventional and modular) shall be stacked separately.
Also bricks of different types, such as, solid, hollow and perforated shall be stacked separately.

1.9 BLOCKS
1.9.1 Blocks are available as hollow and solid concrete blocks, hollow and solid light weight concrete
blocks, autoclaved aerated concrete blocks, concrete stone masonry blocks and soil based blocks.

1.9.2 Blocks shall be unloaded one at a time and stacked in regular tiers to minimize breakage and
defacement. These shall not be dumped at site. The height of the stack shall not be more than 1.2 m.
The length of the stack shall not be more than 3.0 m, as far as possible and the width shall be of two or
three blocks.

1.9.3 Normally blocks cured for 28 days only should be received at site. In case blocks cured for less
than 28 days are received, these shall be stacked separately. All blocks should be water cured for 10 to
14 days and air cured for another 15 days; thus no blocks with less than 28 days curing shall be used in
building construction.

1.9.4 Blocks shall be placed close to the site of work so that least effort is required for their
transportation.

1.9.5 Blocks manufactured at site shall be stacked at least for required minimum curing period as given
in 1.9.3.

1.9.6 The date of manufacture of the blocks shall be suitably marked on the stacks of blocks
manufactured at factory or site.

1.10 FLOOR, WALL AND ROOF TILES

1.10.1 Floor, wall and clay roof tiles of different types, such as, cement concrete tiles (plain, coloured
and terrazzo) and ceramic tiles (glazed and unglazed) shall be stacked on regular platform as far as
possible under cover in proper layers and in tiers and they shall not be dumped in heaps. In the stack,
the tiles shall be so placed that the mould surface of one faces that of another. Height of the stack shall
not be more than one metre. During unloading, these shall be handled carefully so as to avoid breakage.

1.10.2 Tiles of different quality, size and thickness shall be stacked separately to facilitate easy removal
for use in work. Tiles when supplied by manufacturers packed in wooden crates, shall be stored in
crates. The crates shall be opened one at a time as and when required for use.

1.10.3 Ceramic tiles and clay roof tiles are generally supplied in cartons which shall be handled with
care. lItis preferable to transport these at the site on platform trolleys.

1.11 AGGREGATES
1.11.1 Aggregates shall be stored at site on a hard dry and level patch of ground. If such a surface is
not available, a platform of planks or old corrugated iron sheets, or a floor of bricks, or a thin layer of
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lean concrete shall be made so as to prevent contamination with clay, dust, vegetable and other foreign
matter.

1.11.2 Stacks of fine and coarse aggregates shall be kept in separate stock piles sufficiently removed
from each other to prevent the material at the edges of the piles from getting intermixed. On a large job,
it is desirable to construct dividing walls to give each type of aggregates its own compartment. Fine
aggregates shall be stacked in a place where loss due to the effect of wind is minimum.

1.11.3 Unless specified otherwise or necessitated by site conditions stacking of the aggregates should
be carried out in regular stacks. The suggested sizes for stacks are as follows :

Sl. Material Size of Stack (in m)
no.
Length Breadth Height
0] Soling stone 5.0 2.0 0.50
Or 5.0 1.0 0.50
(ii) Coarse aggregates 2.0 2.0 0.50
Or 5.0 5.0 1.00
Or 5.0 1.0 0.50
(iii) Fine aggregates 2.0 2.0 0.50
Or 5.0 5.0 1.00
Or 5.0 1.0 0.50
1.12 FLY ASH

Fly ash shall be stored in such a manner as to permit easy access for proper inspection and
identification of each consignment. Fly ash in bulk quantities shall be stored in stack similar to fine
aggregates as specified in 1.11 to avoid any intrusion of foreign matter. Fly ash in bags shall be stored
in stacks not more than 10 bags high.

1.13 STEEL
1.13.1 For each classification of steel, separate areas shall be earmarked. It is desirable that ends of
bars and sections of each class be painted in distinct separate colours.

1.13.2 Steel reinforcement shall ordinarily be stored in such a way as to avoid distortion and to prevent
deterioration and corrosion. It is desirable to coat reinforcement with cement wash before stacking to
prevent scaling and rusting.

1.13.3 Bars of different classification, sizes and lengths shall be stored separately to facilitate issues in
such sizes and lengths so as to minimize wastage in cutting from standard lengths.

1.13.4 In case of long storage, reinforcement bars shall be stacked above ground level by at lest 150
mm. Also in coastal areas or in case of long storage a coat of cement wash shall be given to prevent
scaling and rusting.

1.13.5 Structural steel of different classification, sizes and lengths shall be stored separately. It shall be
stored above ground level by at least 150 mm upon platforms, skids or any other suitable supports to
avoid distortion of sections. In coastal areas or in case of long storage suitable protective coating of
primer paint shall be given to prevent scaling and rusting.

1.14 ALUMINIUM SECTIONS

Aluminium sections of different classification, sizes and lengths shall be stored separately, on a
level platform under cover. The aluminium sections shall not be pulled or pushed from the stack nor
shall be slided over each other, to protect the anodizing layer.
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1.15 DOORS, WINDOWS AND VENTILATORS
1.15.1 General

While unloading, shifting handling and stacking timber or other lignocellulosic material based, metal
and plastic door and window frames and shutters, care shall be taken that the material is not dragged
one over the other as it may cause damage to the surface of the material particularly in the case of
decorative shutters. The material should be lifted and carried preferably flat avoiding damage of corners
or sides.

1.15.2 Metal and plastic doors, windows and ventilators shall be stacked upright (on their sills) on level
ground preferably on wooden battens and shall not come in contact with dirt and ashes. If received in
crates they shall be stacked according to manufacturer’s instructions and removed from the crates as
and when required for the work.

1.15.3 Metal and plastic frames of doors, windows and ventilators shall be stacked upside down with the
kick plates at the top. These shall not be allowed to stand for long in this manner before being fixed so
as to avoid the door frames getting out of shape and hinges being strained and shutters drooping.

1.15.4 During the period of storage all metal doors, windows and ventilators shall be protected from
loose cement and mortar by suitable covering such as tarpauline. The tarpauline shall be hung loosely
on temporary framing to permit circulation of air to prevent condensation.

1.15.5 All timber and other lignocellulosic material based frames and shutters shall be stored in a dry
and clean covered space away from any infestation and dampness. The storage shall preferably be in
well ventilated dry rooms. The frames shall be stacked one over the other in vertical stacks with cross
battens at regular distances to keep the stack vertical and straight. These cross battens should be of
uniform thickness and placed vertically one above the other. The door shutters shall be stacked in the
form of clean vertical stacks over the other and at least 80 mm above ground on pallets or suitable
beams or rafters. The top of the stack shall be covered by a protecting cover and weighted down by
means of scantlings or other suitable weights. The shutter stack shall rest on hard and level ground.

1.15.6 If any timber or other lignocellulosic material based frame or shutter becomes wet during transit,
it shall be kept separate from the undamaged material. The wet material may be dried by stacking in
shade with battens in between adjacent boards with free access of dry air generally following the
guidance laid down in IS 1141.

1.15.7 Separate stacks shall be built up for each size, each grade and each type of material. When
materials of different sizes grades and types are to be stacked in one stack due to shortage of space,
the bigger size shall be stacked in the lower portion of the stacks. Suitable pallets or separating battens
shall be kept in between the two types of material.

1.16 ROOFING SHEETS
1.16.1 Roofing sheets shall be stored and handled in such a manner as not do damage them in any
way.

1.16.1 Plain and corrugated asbestos cement sheets shall be stacked horizontally to a height of not
more than one meter on a firm and level ground, with timber or other packing beneath them. If stacked
in exposed position, they shall be protected from damage by the winds.

Asbestos cement sheets of same variety and size shall be stacked together. Damage sheets shall
not be stacked with sound materials. All damaged sheets shall be salvaged as early as possible.
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1.16.2 Corrugated galvanized iron sheets and aluminium sheets shall be stacked horizontally to a height
of not more than 0.5 m on a firm and level ground, with timber or other packing beneath them. To protect
them from dust and rain water, these shall be covered with tarpaulin or polyethylene sheets.

1.16.3 Plastic sheets and glass reinforced plastic (GRP) sheets shall be stacked under a shed to a
height of not more than 0.5 m on a firm and level ground with timber or other packing beneath them.

1.17 GYPSUM BOARDS, PLYWOOD, FIBREBOARD, PARTICLE BOARD, BLOCK BOARD, ETC.
1.17.1 These boards shall be stored flat in a covered clean and dry place. Different sizes and types of
each of these boards shall be stacked separately.

The board shall be stacked on a flat platform on which a wooden frame shall be constructed with 50
mm x 25 mm battens in such a way that it will give support to all four edges and corners of the boards
with intermediate battens placed at suitable intervals to avoid warping.

The boards shall be stacked in a solid block in a clear vertical alignment. The top sheet of each stack
shall be suitably weighed down to prevent warping wherever necessary.

The boards shall be unloaded and stacked with utmost care avoiding damage to the corners and
surface. In case of decorative plywood and decorative boards, the surfaces of which are likely to get
damaged by dragging one sheet over another it is advisable that these are lifted as far as possible in
pairs facing each other.

1.18 GLASS SHEETS

1.18.1 It is important that all glass sheets whether stored in crates or not shall be kept dry. Suitable
covered storage space shall be provided for the safe storage of the glass sheets. In removing glass
sheets from crates, great care shall be taken to avoid damages. The glass sheets shall be lifted and
stored on its long edges against a vertical wall or other support with the first sheet so placed that its
bottom edge is 25 mm from the vertical support. The stacks shall be of not more than 25 panes and shall
be supported at two points by fillets of wood at 300 mm from each end. The whole stack shall be as
close and as upright as possible.

The glass sheets of different sizes, thickness and type shall be stacked separately. The distance
between any two stacks shall be of the order of 400 mm.

1.19 CAST IRON, GALVANIZED IRON AND ASBESTOS CEMENT PIPES AND FITTINGS
1.19.1 The pipes shall be unloaded where they are required when the trenches are ready to receive
them.

1.19.2 Storage shall be done on firm, level and clear ground and wedges shall be provided at the
bottom layer to keep the stack stable.

1.19.3 The stack shall be in pyramid shape or the pipes length-wise and cross-wise in alternate layers.
The pyramid stack is advisable in smaller diameter pipes for conserving space in storing them. The
height of the stack shall not exceed 1.5 m.

1.19.4 Each stack shall contain only pipes of same class and size, with consignment or batch number
marked on it with particulars of suppliers wherever possible.

1.19.5 Cast iron detachable joints and fittings shall be stacked under cover separately from the
ashestos cement pipes and fittings.

19 SUB HEAD 1.0 : CARRIAGE OF MATERIALS



1.19.6 Rubber rings shall be kept clean, away from grease, oil heat and light.

1.20 POLYETHYLENE PIPES
1.20.1 Natural polyethylene pipe should be stored under cover and protected from direct sunlight.
However, black polyethylene pipes may be stored either under cover or in the open.

1.20.2 Coils may be stored either on edges or stacked flat one on top of the other, but in either case
they should not be allowed to come into contact with hot water or steam pipes and should be kept away
from hot surface.

1.20.3 Straight lengths should be stored on horizontal racks giving continuous support to prevent the
pipe taking on a permanent set.

1.20.4 Storage of pipes in heated areas exceeding 27° C should be avoided.

1.21 UNPLASTICIZED PVC PIPES

1.21.1 The pipe should be given adequate support at all times. Pipes should be stored on a reasonably
flat surface free from stones and sharp projections so that the pipe is supported throughout its length. In
storage, pipe racks should be avoided. Pipe should not be stacked in large piles, especially under warm
temperature conditions as the bottom pipes may distort, thus giving rise to difficulty in jointing. Socket
and spigot pipes should be stacked in layers with sockets placed at alternate ends of the stacks to avoid
lopsided stacks.

1.21.1.1 Itis recommended not to store pipe inside another pipe.

1.21.1.2 On no account should pipes be stored in a stressed or bent condition or near the sources of
heat.

1.21.1.3 Pipes should not be stacked more than 1.5 m high. Pipes of different sizes and classes should
be stacked separately.

1.21.2 The ends of pipe should be protected from abrasion particularly those specially prepared for
jointing either spigot or socket solvent welded joints or shouldered for use with couplings.

1.21.3 In tropical conditions, pipes should be stored in shade. In very cold weather, the impact strength
of PVC is reduced making it brittle and more care in handling shall be exercised in wintry condition.

1.21.4 If due to unsatisfactory storage of handling a pipe becomes kinked, the damaged portion should
be cut out completely. Kinking is likely to occur only on very thin walled pipes.

1.22 BITUMEN, ROAD TAR, ASPHALT, ETC.

1.22.1 All types of bitumen, road tar, asphalt, etc, in drums or containers shall be stacked vertically on
their bottoms in up to 3 tiers. Leaky drums shall be segregated. Empty drums shall be stored in
pyramidal stacks neatly in rows.

1.23 WATER
1.23.1 Wherever water is to be stored for construction purposes this shall be done in proper storage
tanks to prevent any organic impurities getting mixed up with it.

1.24 OIL PAINTS

1.24.1 All containers of paints, thinners and allied materials shall preferably be stored in a separate
room on floors with sand cushions. The room shall be well-ventilated and free from excessive heat,
sparks of flame and direct rays of sun. The containers of paint shall be kept covered or properly fitted
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with lid and shall not be kept open except while using. The containers of paints have expiry date marked
by the manufacturers, which should be highlighted so as to facilitate use of paint within due period.

1.25 SANITARY APPLIANCES

1.25.1 All sanitary appliances shall be carefully stored under cover to prevent damage. When accepting
and storing appliances, advance planning shall be made regarding the sequence of removal from the
store to the assembly positions. Supporting brackets shall be so stored as to be readily accessible for
use with the appliances.

1.26 OTHER MATERIALS

1.26.1 Small articles like nails, screws, nuts and bolts, door and window fittings, polishing stones,
protective clothing, spare parts of machinery, linings, packing, water supply and sanitary fittings,
electrical fittings, insulation board, etc, shall be kept in suitable and properly protected store rooms.
Valuable small material such as, copper pipes and fittings shall be kept under lock and key.

1.27 MEASUREMENTS

Length, breadth and height of stacks shall be measured correct to a cm. The quantity shall be
worked out in cubic metre correct to two place of decimal. The volume of stacks shall be reduced by
percentages as shown against each for looseness in stacking to arrive at the net quantity for payment .
No reduction shall be made in respect of articles or materials for which mode of payment is by length or
weight or number.

1.27.1 Earth
1.27.1.1 Inloose stacks such as cart loads, lorry loads, etc. — 20%

1.27.1.2 In fills consolidated by light mechanical machinery — 10%

1.27.1.3 In fills consolidated by heavy mechanical machinery but not under OMC (Optimum Moisture
Content) — 5%

1.27.1.4 In fills consolidated by heavy mechanical machinery at OMC — Nil
1.27.1.5 Consolidated fills in confined situation such as under floors. etc. — Nil

1.27.2 Other Materials
1.27.2.1 Manure or sludge — 8%

1.27.2.2 Moorum, building rubbish Lime and sand — Nil

1.27.2.3 Stone metal, 40 mm nominal size and above — 7.5%

1.27.2.4 Coarse aggregate/ stone metal below 40 mm nominal size — Nil
1.27.2.5 Soling stone/ Boulder 100 mm and above — 15%

1.27.2.6 Excavated rocks — 50%

1.28 RATE
The rate for carriage of materials is inclusive of all the operations described above.
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2.0 EARTH WORK

2.0 DEFINITIONS
Deadmen or Tell Tales: Mounds of earth left undisturbed in pits dug out for borrowing earth

Burjis: Short pillars of brick/ stone having top surface finished with cement plaster for marking etc.
Formation or Profile: Final shape of the ground after excavation or filling up.

Foul condition: Filthy and unhygienic conditions where physical movements are hampered such as soil
mixed with sewage or night soil.

Lead : All distances shall be measured over the shortest practical route and not necessarily the route
actually taken. Route other than shortest practical route may be considered in cases of unavoidable
circumstances and approved by Engineer-in-charge along with reasons in writing.

Carriage by manual labour shall be reckoned in units of 50 metres or part thereof.

Carriage by animal and mechanical transport shall be reckoned in one km. unit. Distances of 0.5 km. or
more shall be taken as 1 km. and distance of less than 0.5 km. shall be ignored. However, when the
total lead is less than 0.5 km., it will not be ignored but paid for separately in successive stages of 50
metres subject to the condition that the rate worked on this basis does not exceed the rate for initial lead
of 1 km. by mechanical/animal transport.

Lift: The vertical distance for removal with reference to the ground level. The excavation up to 1.5
metres depth below the ground level and depositing the excavated materials upto 1.5 metres above the
ground level are included in the rate of earth work. Lifts inherent in the lead due to ground slope shall not
be paid for.

Safety rules: Safety rules as laid down by the statutory authority and as provided in National Building
Code (NBC) shall be followed.

2.1 CLASSIFICATION OF SOILS
2.1.0 The earthwork shall be classified under the following categories and measured separately for each
category:

(a) All kind of soils: Generally any strata, such as sand, gravel, loam, clay, mud, black cotton
moorum, shingle, river or nallah bed boulders, siding of roads, paths etc. and hard core,
macadam surface of any description (water bound, grouted tarmac etc.), lime concrete mud
concrete and their mixtures which for excavation yields to application of picks, showels, jumper,
sacrifiers, ripper and other manual digging implements.

(b) Ordinary rock: Generally any rock which can be excavated by splitting with crow bars or picks
and does not require blasting, wedging or similar means for excavation such as lime stone, sand
stone, hard laterite, hard conglomerate and un-reinforced cement concrete below ground level.

If required light blasting may be resorted to for loosening the materials but this will not in any way
entitle the material to be classified as ‘Hard rock’.

(c) Hard rock: Generally any rock or boulder for the excavation of which blasting is required such as
quartzite, granite, basalt, reinforced cement concrete (reinforcement to be cut through but not
separated from concrete) below ground level and the like.

CPWD SPECIFICATIONS 2009 30



(d) Hard rock (blasting prohibited): Hard rock requiring blasting as described under (c) but where
the blasting is prohibited for any reason and excavation has to be carried out by chiseling,
wedging, use of rock hammers and cutters or any other agreed method.

2.2 ANTIQUITIES AND USEFUL MATERIALS
2.2.1 Any finds of archaeological interest such as relics of antiquity, coins, fossils or other articles of
value shall be delivered to the Engineer-in-Charge and shall be the property of the Government.

2.2.2 Any material obtained from the excavation which in the opinion of the Engineer-in-Charge is useful
shall be stacked separately in regular stacks as directed by the Engineer-in-Charge and shall be the
property of the Government.

2.3 PROTECTIONS

2.3.1 Excavation where directed by the Engineer-in-Charge shall be securely barricaded and provided
with proper caution signs, conspicuously displayed during the day and properly illuminated with red
lights and/or written using fluorescent reflective paint as directed by engineer in charge during the night
to avoid accident.

2.3.2 The Contractor shall take adequate protective measures to see that the excavation operations do
not damage the adjoining structures or dislocate the services. Water supply pipes, sluice valve
chambers, sewerage pipes, manholes, drainage pipes and chambers, communication cables, power
supply cables etc. met within the course of excavation shall be properly supported and adequately
protected, so that these services remain functional. However, if any service is damaged during
excavation shall be restored in reasonable time.

2.3.3 Excavation shall not be carried out below the foundation level of the adjacent buildings until
underpinning, shoring etc. is done as per the directions of the Engineer-in-Charge for which payment
shall be made separately.

2.3.4 Any damages done by the contractor to any existing work shall be made good by him at his own
cost. Existing drains pipes, culverts, over head wires, water supply lines and similar services
encountered during the course of execution shall be protected against damage by the contractor. The
contractor shall not store material or otherwise occupy any part of the site in manner likely to hinder the
operations of such services.

2.4 SITE CLEARANCE

2.4.1 Before the earth work is started, the area coming under cutting and filling shall be cleared of
shrubs, rank vegetation, grass, brushwood, trees and saplings of girth up to 30cm measured at a height
of one metre above ground level and rubbish removed up to a distance of 50 metres outside the
periphery of the area under clearance. The roots of trees and saplings shall be removed to a depth of
60cm below ground level or 30 cm below formation level or 15 cm below sub grade level, whichever is
lower, and the holes or hollows filled up with the earth, rammed and leveled.

2.4.2 The trees of girth above 30 cm measured at a height of one metre above ground shall be cut only
after permission of the Engineer-in-Charge is obtained in writing. The roots of trees shall also be
removed as specified in 2.4.1. payment for cutting such trees and removing the roots shall be made
separately.

2.4.3 Existing structures and services such as old buildings, culverts, fencing, water supply pipe lines,
sewers, power cables, communication cables, drainage pipes etc. within or adjacent to the area if
required to be diverted/removed, shall be diverted/dismantled as per directions of the Engineer-in-
Charge and payment for such diversion/dismantling works shall be made separately.
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2.4.4 In case of archaeological monuments within or adjacent to the area, the contractor shall provide
necessary fencing alround such monuments as per the directions of the Engineer-in-Charge and protect
the same properly during execution of works. Payment for providing fencing shall be made separately.

2.4.5 Lead of 50 m mentioned in the ‘Schedule Of Quantities’ is the average lead for the disposal of
excavated earth within the site of work. The actual lead for the lead for the disposal of earth may be
more or less than the 50 m for which no cost adjustment shall be made in the rates.

2.4.6 Disposal of Earth shall be disposed off at the specified location or as decided by the Engineer-in-
Charge. The contractor has to take written permission about place of disposal of earth before the earth
is disposed off, from Engineer-in-Charge.

2.5 SETTING OUT AND MAKING PROFILES

2.5.1 A masonry pillar to serve as a bench mark will be erected at a suitable point in the area, which is
visible from the largest area. This bench mark shall be constructed as per Fig. 2.1 and connected with
the standard bench mark as approved by the Engineer-in-Charge. Necessary profiles with strings
stretched on pegs, bamboos or ‘Burjis’ shall be made to indicate the correct formation levels before the
work is started. The contractor shall supply labour and material for constructing bench mark, setting out
and making profiles and connecting bench mark with the standard bench mark at his own cost. The
pegs, bamboos or ‘Burjis’ and the bench mark shall be maintained by the contractor at his own cost
during the excavation to check the profiles.

2.5.2 The ground levels shall be taken at 5 to 15 metres intervals (as directed by the Engineer-in-
Charge) in uniformly sloping ground and at closer intervals where local mounds, pits or undulations are
met with. The ground levels shall be recorded in field books and plotted on plans. The plans shall be
drawn to a scale of 5 metres to one cm or any other suitable scale decided by the Engineer-in-Charge.
North direction line and position of bench mark shall invariable be shown on the plans. These plans shall
be signed by the contractor and the Engineer-in-Charge or their authorized representatives before the
earth work is started. The labour required for taking levels shall be supplied by the contractor at his own
cost.

2.6 BLASTING
2.6.0 Where hard rock is met with and blasting operations are considered necessary, the contractor shall
obtain the approval of the Engineer-in-Charge in writing for resorting to blasting operation.

Note: In ordinary rock blasting operations shall not be generally adopted. However, the contractor
may resort to blasting with the permission of the Engineer-in-charge, but nothing extra shall be paid for
such blasting operations.

The contractor shall obtain license from the competent authority for undertaking blasting work as well
as for obtaining and storing the explosive as per the Explosive Act, 1884 as amended up to date and the
Explosive Rules, 1983. The contractor shall purchase the explosives fuses, detonators, etc. only from a
licensed dealer. The contractor shall be responsible for the safe transportation, storage and custody as
per explosive rules and proper accounting of the explosive materials. Fuses and detonators shall be
stored separately and away from the explosives. The Engineer-in-Charge or his authorized
representative shall have the right to check the contractor's store and account of explosives. The
contractor shall provide necessary facilities for this.

The contractor shall be responsible for any damage arising out of accident to workmen, public or
property due to storage, transportation and use of explosive during blasting operation.

2.6.1 Blasting operations shall be carried out under the supervision of a responsible authorized agent of
the contractor (referred subsequently as agent only), during specified hours as approved in writing by
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the Engineer-in-Charge. The agent shall be conversant with the rules of blasting. In case of blasting with
dynamite or any other high explosive, the position of all the bore holes to be drilled shall be marked in
circles with white paint. These shall be inspected by the contractor's agent. Bore holes shall be of a size
that the cartridge can easily pass down. After the drilling operation, the agent shall inspect the holes to
ensure that drilling has been done only at the marked locations and no extra hole has been drilled. The
agent shall then prepare the necessary charge separately for each bore hole. The bore holes shall be
thoroughly cleaned before a cartridge is inserted. Only cylindrical wooden tamping rods shall be used for
tamping. Metal rods or rods having pointed ends shall never be used for tamping. One cartridge shall be
placed in the bore hole and gently pressed but not rammed down. Other cartridges shall then be added
as may be required to make up the necessary charge for the bore hole. The top most cartridge shall be
connected to the detonator which shall in turn be connected to the safety fuses of required length. All
fuses shall be cut to the length required before being inserted into the holes. Joints in fuses shall be
avoided. Where joints are unavoidable a semi-circular nitch shall be cut in one piece of fuse about 2 cm
deep from the end and the end of other piece inserted into the nitch. The two pieces shall then be
wrapped together with string. All joints exposed to dampness shall be wrapped with rubber tape.

The maximum of eight bore holes shall be loaded and fired at one occasion. The charges shall be
fired successively and not simultaneously. Immediately before firing, warning shall be given and the
agent shall see that all persons have retired to a place of safety. The safety fuses of the charged holes
shall be ignited in the presence of the agent, who shall see that all the fuses are properly ignited.

Careful count shall be kept by the agent and others of each blast as it explodes. In case all the
charged bore holes have exploded, the agent shall inspect the site soon after the blast but in case of
misfire the agent shall inspect the site after half an hour and mark red crosses (X) over the holes which
have not exploded. During this interval of half an hour, nobody shall approach the misfired holes. No
driller shall work near such bore until either of the following operations have been done by the agent for
the misfired boreholes.

(a) The contractor's agent shall very carefully (when the tamping is of damp clay) extract the
tamping with a wooden scraper and withdraw the fuse, primer and detonator. After this a fresh
detonator, primer and fuse shall be placed in the misfired holes and fired, or

(b) The holes shall be cleaned for 30 cm of tamping and its direction ascertained by placing a stick in
the hole. Another hole shall then be drilled 15 cm away and parallel to it. This hole shall be
charged and fired. The misfired holes shall also explode along with the new one.

Before leaving the site of work, the agent of one shift shall inform the another agent relieving him for
the next shift, of any case of misfire and each such location shall be jointly inspected and the action to
be taken in the matter shall be explained to the relieving agent.

The Engineer-in-Charge shall also be informed by the agent of all cases of misfires, their causes and
steps taken in that connection.

2.6.2 General Precautions

For the safety of persons red flags shall be prominently displayed around the area where blasting
operations are to be carried out. All the workers at site, except those who actually ignite the fuse, shall
withdraw to a safe distance of at least 200 metres from the blasting site. Audio warning by blowing
whistle shall be given before igniting the fuse.

Blasting work shall be done under careful supervision and trained personnel shall be employed.
Blasting shall not be done with in 200 metres of an existing structure, unless specifically permitted by the
Engineer-in-Charge in writing.
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All procedures and safety precautions for the use of explosives drilling and loading of explosives
drilling and loading of explosives before and after shot firing and disposal of explosives shall be taken by
the contractor as detailed in IS 4081, safety code for blasting and related drilling operation.

2.6.3 Precautions against Misfire

The safety fuse shall be cut in an oblique direction with a knife. All saw dust shall be cleared from
inside of the detonator. This can be done by blowing down the detonator and tapping the open end. No
tools shall be inserted into the detonator for this purpose.

If there is water present or if the bore hole is damp, the junction of the fuse and detonator shall be
made water tight by means of tough grease or any other suitable material.

The detonator shall be inserted into the cartridge so that about one third of the copper tube is left
exposed outside the explosive. The safety fuse just above the detonator shall be securely tied in position
in the cartridge. Water proof fuse only shall be used in the damp bore hole or when water is present in
the bore hole.

If a misfire has been found to be due to defective fuse, detonator or dynamite, the entire
consignment from which the fuse detonator or dynamite was taken shall be got inspected by the
Engineer-in-Charge or his authorized representative before resuming the blasting or returning the
consignment.

2.7 EXCAVATION IN ALL KINDS OF SOILS

2.7.1 All excavation operations manually or by mechanical means shall include excavation and ‘getting
out’ the excavated materials. In case of excavation for trenches, basements, water tanks etc. ‘getting
out’ shall include throwing the excavated materials at a distance of at least one metre or half the depth of
excavation, whichever is more, clear off the edge of excavation. In all other cases ‘getting out’ shall
include depositing the excavated materials as specified. The subsequent disposal of the excavated
material shall be either stated as a separate item or included with the items of excavation stating lead.

2.7.2 During the excavation the natural drainage of the area shall be maintained. Excavation shall be
done from top to bottom. Undermining or undercutting shall not be done.

2.7.3In firm soils, the sides of the trenches shall be kept vertical upto a depth of 2 metres from the
bottom. For greater depths, the excavation profiles shall be widened by allowing steps of 50 cms on
either side after every 2 metres from the bottom. Alternatively, the excavation can be done so as to
give slope of 1:4 (1 horizontal : 4 vertical). Where the soil is soft, loose or slushy, the width of steps
shall be suitably increased or sides sloped or the soil shored up as directed by the Engineer-in-
Charge. It shall be the responsibility of the contractor to take complete instructions in writing from
the Engineer-in-Charge regarding the stepping , sloping or shoring to be done for excavation deeper
than 2 metres.

2.7.4 The excavation shall be done true to levels, slope, shape and pattern indicated by the Engineer-in-
Charge. Only the excavation shown on the drawings with additional allowances for centering and
shuttering or as required by the Engineer-in-Charge shall be measured and recorded for payment.

2.7.5 In case of excavation for foundation in trenches or over areas, the bed of excavation shall be to the
correct level or slope and consolidated by watering and ramming. If the excavation for foundation is
done to a depth greater than that shown in the drawings or as required by the Engineer-in-Charge, the
excess depth shall be made good by the contractor at his own cost with the concrete of the mix used for
levelling/ bed concrete for foundations. Soft/defective spots at the bed of the foundations shall be dug
out and filled with concrete (to be paid separately) as directed by the Engineer-in-Charge.
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2.7.6 While carrying out the excavation for drain work care shall be taken to cut the side and bottom to
the required shape, slope and gradient. The surface shall then be properly dressed. If the excavation is
done to a depth greater than that shown on the drawing or as required by the Engineer-in-Charge, the
excess depth shall be made good by the contractor at his own cost with stiff clay puddle at places where
the drains are required to be pitched and with ordinary earth, properly watered and rammed, where the
drains are not required to be pitched. In case the drain is required is to be pitched, the back filling with
clay puddle, if required, shall be done simultaneously as the pitching work proceeds. The brick pitched
storm water drains should be avoided as far as possible in filled-up areas and loose soils.

2.7.7 In all other cases where the excavation is taken deeper by the contractor, it shall be brought to the
required level by the contractor at his own cost by filling in with earth duly watered, consolidated and
rammed.

2.7.8In case the excavation is done wider than that shown on the drawings or as required by the
Engineer-in-Charge, additional filling wherever required on the account shall be done by the contractor
at his own cost.

2.7.9 The excavation shall be done manually or by mechanical means as directed by Engineer-in-charge
considering feasibility, urgency of work, availability of labour /mechanical equipments and other factors
involved. Contractor shall ensure every safety measures for the workers. Neither any deduction will be
made nor any extra payment will be made on this account.

2.8 EXCAVATION IN ORDINARY/HARD ROCK

2.8.1 All excavation operations shall include excavation and ‘getting out’ the excavated matter. In case of
excavation for trenches, basements, water tanks etc. ‘getting out’ shall include throwing the excavated
materials at a distance of at least one metre or half the depth of excavation, whichever is more, clear off
the edge or excavation. In all other cases ‘getting out’ shall include depositing the excavated materials
as specified. The subsequent disposal of the excavated material shall be either stated as a separate
item or included with the item of excavation stating lead.

2.8.2 During the excavation, the natural drainage of the area shall be maintained. Excavation shall be
done from top to bottom. Undermining or under cutting shall not be done.

2.8.3 Where hard rock is met with and blasting operations are considered necessary, the contractor shall
obtain the approval of the Engineer-in-Charge in writing for resorting to the blasting operations. Blasting
operations shall be done as specified in para 2.6 and chiseling shall be done to obtain correct levels,
slopes, shape and pattern of excavation as per the drawings or as required by the Engineer-in-Charge
and nothing extra shall be payable for chiseling.

2.8.4 Where blasting operations are prohibited or are not practicable, excavation in hard rock shall be
done by chiseling.

2.8.5 In ordinary rock excavation shall be carried out by crowbars, pick axes or pneumatic drills and
blasting operation shall not be generally adopted. Where blasting operations are not prohibited and it is
practicable to resort to blasting for excavation in ordinary rock, contractor may do so with the permission
of the Engineer-in-Charge in writing but nothing extra shall be paid for this blasting. Blasting shall be
done as specified in para 2.6.

2.8.6 If the excavation for foundations or drains is done to a depth greater than that shown in the
drawings or as required by the Engineer-in-Charge. The excess depth shall be made good by the
contractor at his own cost with the concrete of the mix used for levelling/ bed concrete for foundations.
Soft/ defective spots at the bed of foundations shall be dug out and filled with concrete (to be paid
separately) as directed by the Engineer-in-Charge.
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2.8.7 In all other cases where the excavation is taken deeper by the contractor, it shall be brought to the
required level by the contractor at his own cost by filling with earth duly watered, consolidated and
rammed.

2.8.8In case the excavation is done wider than that shown on the drawings or as required by the
Engineer-in-Charge, filling wherever required on this account shall be done by the contractor at his own
cost.

2.8.9 Only the excavation shown on the drawings or as required by the Engineer-in-Charge shall be
measured and recorded for payment except in case of hard rock, where blasting operations have been
resorted to, excavation shall be measured to the actual levels, provided the Engineer-in-Charge is
satisfied that the contractor has not gone deeper than what was unavoidable.

2.8.10 The excavation shall be done manually or by mechanical means as desired by Engineer-in-
Charge considering feasibility, urgency of work, availability of labour /mechanical equipments and other
factors involved Contractor shall ensure every safety measures for the workers. Neither any deduction
will be made nor any extra payment will be made on this account.

2.9 EARTH WORK BY MECHANICAL MEANS

Earth work by mechanical means involves careful planning keeping in view site conditions i.e. type of
soil, nature of excavation, distances through which excavated soil is to be transported and working
space available for employing these machines. The earth moving equipment should be accordingly
selected.

The earth moving equipment consists of excavating and transporting equipment. Excavating
equipments may be further classified as excavators and tractor based equipments.

2.9.1 Excavators

Excavators generally used at site are as follows:

(i) Dipper—shovel : It is used for excavating against a face or bank consisting of open-top bucket or
dipper with a bottom opening door, fixed to an arm or dipper stick which slides and pivots on the
jib of the crane. It is suitable for excavating all clay chalk and friable materials and for handling
rock and stone. However, it is not suitable for surface excavation for which a skimmer is used.

(i) Backhoe : It is similar to face shovel except that the dipper stick pivots on the end of the jib and
the dipper or bucket works towards the chassis and normally has no bottom door but is emptied
by swinging away from the chassis to invert the bucket. It may be designed to carry both a front
—mounted bucket loading mechanism and a rear mounted backhoe. It is mainly used to
excavate trenches and occasionally used for the excavation of open areas such as small
basements.

In the backhoe mode the bucket lifts, swings and discharges materials while the undercarriage is
stationary. When used in the ‘loader’ mode, the machine loads or excavated through forward
motion of the machine, and lifts, transports and discharges materials.

(iii) Skimmer : This arrangement is similar to the face shovel except that in this case the bucket
slides on rollers directly along the jib and thus has a more restricted movement. It is used for
surface excavation and levelling in conjunction with transport to haul away the excavated
material.

(iv) Dragline : It is usually fitted with a long slender boom or jib and the bucket, which in operation
faces towards the machine and has no door, is supported by cable only as on a crane. It works
from the side of the excavation at normal ground level and is used for excavating large open
excavations such as basements when the depth is beyond the limit of the boom of a backhoe. It
is commonly used for open cast mining operations.

CPWD SPECIFICATIONS 2009 36



(v) Clamshell : It consists of two hinged half-buckets or jaws pivoted to a frame which is suspended
by cable from a long jib of an excavation. The grab is used for deep excavations of limited area
on all types of soil except rock. Crane and Grab is a variant of this type of equipment.

2.9.2 Tractor—based Equipment

It is a self-propelled crawler or wheeled machine used to exert a push or pull force through
mounted equipment. It is designed either as attachments to normal tracked or wheeled tractors or as
machines in which the earth moving attachments and the tractor are designed as a single integrated
unit. A tractor, which is hydraulically operated, can be rigged as :

() Loaders : It is used for loading, light dozing, scraping and grabbing operations, lifting and
transporting the materials (loose earth, rubble, sand, gravel aggregate etc) at various sites
through forward motion of the machine.

(i) Tractor Shovel : This consists of a tipping bucket at the front attached by strong pivoted arms or
booms to the frame of the machine. It is used for stripping top soil, excavating against a face,
bulldozing and for loading spoil or loose materials. It is similar to crawler dipper-shovel.

(i) Trench Digger : It operates on the same principle as a backhoe excavator except that the
bucket is controlled by hydraulic rams instead of cables and pulleys.

(iv) Scraper : Scrapers provide unique capability to excavate, load, haul and dump materials.
Scrapers are available in various capacities by a number of manufacturers with options such as
self — loading with elevators, twin engines or push-pull capability. They are cost effective where
the haul distance is too long for bulldozers, yet too short for trucks. This distance typically
ranges from 120 m to 1200 m; however, the economics should be evaluated for each project.

Scraper has an open bowl with a cutting edge positioned between the axles, which cuts, loads,
transports, discharges and spreads through forward motion of the machine. Loading through
forward motion of the machine can be assisted by a powered mechanism (elevator) fixed to the
scraper bowl.

(v) Bulldozer and Angle-dozer : The most common equipment used for clearing and levelling
activities is a bulldozer. The terms bulldozer is used to define a tractor mounted with a dozing
blade.

The bulldozer consists of a rectangular steel blade with renewable cutting edge set at right
angles (capable of only tilting but not angling) to the direction of travel and attached by steel
arms to the side frames of a crawler tractor. It may be used for excavating natural soil or for
moving loose soil or debris, which is pushed forward as the tractor forces it ahead.

(vi) Angledozer is capable of both tilting and angling

2.9.3 Transporting Equipment
This implies horizontal movement primarily but it can involve some vertical movement too.
(i) Dumpers : These are self-propelled wheeled machines, having an open body. It is designed for
the transport of excavated materials and consists of a shallow tipping hopper or skip mounted on
a wheeled chassis, such as, power barrow, dumper, multi-skip dumpers, high discharge
dumpers, dump truck, etc. These can be rear dump, side dump or bottom dump.

(i) Vibratory Roller : Itis a single Drum Vibratory Roller for compaction of embankments, etc. The
smooth drum version is for compaction of granular and mixed soil. The sheepsfoot Roller
consists of a hallow cylindrical steel drum or drums on which projecting feet are mounted. These
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feet penetrate into the fill as a roller moves forward and cause compaction. The geometry of the
foot may be sheep, club pyramid, cone or cylinder foot. Such rollers are employed for
compaction (densification) of cohesive and semi-cohesive soils.

2.10 FILLING
2.10.1 The earth used for filling shall be free from all roots, grass, shrubs, rank vegetation, brushwood,
tress, sapling and rubbish.

2.10.2 Filling with excavated earth shall be done in regular horizontal layers each not exceeding 20 cm
in depth. All lumps and clods exceeding 8 cm in any direction shall be broken. Each layer shall be
watered and consolidated with steel rammer or ¥ tonne roller. Where specified, every third and top must
layer shall also be consolidated with power roller of minimum 8 tonnes. Wherever depth of filling
exceeds 1.5 metre vibratory power roller shall be used to consolidate the filing unless otherwise directed
by Engineer-in-charge. The top and sides of filling shall be neatly dressed. The contractor shall make
good all subsidence and shrinkage in earth fillings, embankments, traverses etc. during execution and till
the completion of work unless otherwise specified.

2.11 MEASUREMENTS

2.11.1 The length and breadth of excavation or filling shall be measured with a steel tape correct to the
nearest cm. The depth of cutting or height of filling shall be measured, correct to 5 mm, by recording
levels before the start of the work and after the completion of the work. The cubical contents shall be
worked out to the nearest two places of decimal in cubic metres.

2.11.1.1 In case of open footings up to the depth of 1.5 metres, alround excavation of 30 cm. beyond
the outer dimension of footing shall be measured for payment to make allowances for centering and
shuttering. Any additional excavation beyond this limit shall be at the risk and cost of the contractor and
shall not be measured for payment.

2.11.1.2 In case of open footings/Rafts at a depth of more than 1.5 metre, alround excavation of 75 cm
shall be measured for payment to make allowance for centering and shuttering. Additional excavation
beyond this limit shall be at the risk and cost of the contractor and shall not be measured for payment.

2.11.2 In case the ground is fairly uniform and where the site is not required to be levelled, the
Engineer-in-Charge may permit the measurements of depth of cutting or height of filling with steel tape,
correct to the nearest cm. In case of borrow pits, diagonal ridges, cross ridges or dead-men, the position
of which shall be fixed by the Engineer-in-Charge, shall be left by the contractor to permit accurate
measurements being taken with steel tape on the completion of the work Deduction of such ridges and
dead men shall be made from the measurements unless the same are required to be removed later on
and the earth so removed is utilized in the work. In the latter case nothing extra will be paid for their
removal as subsequent operation.

2.11.3 Where ordinary rock and hard rock is mixed. The measurement of the excavation shall be made
as specified in 2.11.1 and 2.11.2 The two kinds of rock shall be stacked separately and measured in
stacks. The net quantity of the two kinds of rocks shall be arrived at by applying deduction of 50% to
allow for voids in stacks. If the sum of net quantity of two kinds of rocks exceeds the total quantity of the
excavated material, then the quantity for each type of rock shall be worked out from the total quantity in
the ratio of net quantities in stack measurements of the two types of rocks. If in the opinion of the
Engineering-in-charge stacking is not feasible, the quantity of ordinary and hard rock shall be worked out
by means of cross-sectional measurements.

2.11.4 Where soil, ordinary rock and hard rock are mixed, the measurements for the entire excavation
shall be made as specified in 2.11.1 and 2.11.2 Excavated materials comprising hard rock and ordinary
rock shall be stacked separately, measured, and each reduced by 50% to allow for voids to arrive at the
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quantity payable under hard rock and ordinary rock. The difference between the entire excavation and
the sum of the quantities payable under hard rock and ordinary rock shall be paid for as excavation in
ordinary soil or hard soil as the case may be.

2.11.5 Where it is not possible or convenient to measure the depth of cutting by recording levels as
specified in 2.11.1 quantity of excavation shall be worked out from filling. The actual measurements of
the fill shall be calculated by taking levels of the original ground before start of the work after site
clearance and after compaction of the fill as specified and the quantity of earth work so computed shall
be reduced by 10% in case of consolidated fills and by 5% in case the consolidation is done by heavy
mechanical machinery to arrive at the net quantity of excavation for payment. No such deduction shall,
however, be made in case of consolidation by heavy mechanical machinery at optimum moisture
content, or when the consolidated filling is in confined situations such as under floors.

2.11.6. Recording Measurements for Earth Levelling Work

2.11.6.1 Level Books: In case of levelling operations and earthwork, measurements are required to be
recorded in level books in addition to Measurement Books. The Level Books should be numbered,
accounted for and handled like Measurement Books.

2.11.6.2 Preparatory Works: Before starting the earth work, following steps should be taken :

(1) Original ground levels should be recorded in the Level Book in the presence of the contractor
or his authorized representative, and should be signed by him and the Department Officer who
records the levels. All the local mounds and depressions should be indicated clearly in the
drawing and the field Level Book and should be checked by the Assistant Engineer/Executive
Engineer before the levelling work is started.

(2) A suitable baseline should be fixed with permanent masonry pillars at distances not exceeding
150 metres to provide a permanent reference line for facilitating check work. The base line (s)
should be entered in the Level Book with co-ordinates. These baselines should be maintained
till the final payment for the work has been made.

(3) While recording the levels, it should be ensured that the circuit is closed by taking final levels of
the starting point or any other point, the R.L. of which was previously determined.

(4) Plans showing initial levels, location of bench marks and reduced levels, should be prepared
and signed by both the parties and attached to the agreement before commencement of the
work.

2.11.6.3 Test Check of the Levels

(1) The Assistant Engineer should exercise test check at least to the extent of 50%, and the
Executive Engineer at least to the extent of 10% where the value of this item of work exceeds
10% of the tender acceptance power of the Assistant Engineer.

(2) The test check of the levels should be carried out independently by each officer, and the
readings should be recorded in the prescribed Level Book in red ink against the old levels which
should be neatly scored out wherever necessary. If the test check carried out reveals serious
mistakes in the original levels, these should be taken or re-taken and re-checked.

(3) The test check carried out by an officer should be as representative as possible for the entire
work done.

(4) On completion of work, the levels should again be recorded in the Level Book and the
contractor’'s signatures obtained. These levels should also be test checked by the Assistant
Engineer/Executive Engineer to the same extent as indicated in (1) within one month of the date
of completion of the earth work, and according to the procedure as laid down in the case of initial
levels as indicated above.

(5) The formation levels as per final execution of the work should be compared with the proposed
formation levels and the work got rectified within permissible tolerance.
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2.11.6.4 Payment of Leveling Work
(1) Every fourth running bill and the final bill should be paid on the basis of levels.
(2) Intermediate payments can, however, be made on the basis of borrow pit measurements. The
Executive Engineer should take care that the quantities thus assessed are not in any case more
than the actual work done.

2.11.6.5 Large Scale Leveling Work

(1) In case of large scale levelling work involving both cutting and filling, an accurate site plan should
be prepared before the work is commenced. The portions requiring cutting and filling shall then
be divided into squares and corresponding squares into filling, which are complementary to the
squares in cutting given the same number.

(2) A table may be written upon the plan showing leads involved between the various
complementary squares. This would form a lead chart for the work to be done.

(3) Before the work of levelling is commenced, the lead chart shall be checked by the Assistant
Engineer in the presence of the contractor or his authorized representative, and his signatures
shall be obtained on the same. This should form an integral part of the contract and should be
duly signed by both the integral parties before commencement of the work.

(4) The quantity payable for earthwork shall be lower of the quantity derived from cutting or filling.
The payment for lead shall be based on lead chart prepared in the aforesaid manner.

2.11.6.6 Import of Earth: In case of earth to be imported, the area from where the earth is to be
imported, should be pre-determined wherever possible before the start of the work, and wherever
feasible, the average lead should be worked out and stipulated in the tender. After this is determined,
initial levels of the area to be filled should be recorded. The levels should be properly checked during
the progress of work and on completion.

2.12 RATES
2.12.1 Rates for Earthwork shall include the following:
(a) Excavation and depositing excavated material as specified.
(b) Handing of antiquities and useful material as specified on 2.2.
(c) Protection as specified in 2.3.
(d) Site clearance as specified in 2.4.
(e) Setting out and making profiles as specified in 2.5.
(f) Forming (or leaving) dead — men or ‘Tell Tales’ in borrow pits and their removal after
measurements.
(g) Bailing out or pumping of rain water from excavations.
(h) Initial lead of 50 m and lift of 1.5 m.
(i) Blasting operations for hard rock as specified in 2.6.

2.12.2 No deduction shall be made from the rate if in the opinion of the Engineer- in-charge, operations
specified in 2.12.1 (b) to (h) are not required to be carried out on any account whatsoever.

2.13 SURFACE EXCAVATION

2.13.1 Excavations exceeding 1.5 m in width and 10 sgm. on plan but not exceeding 30 cm. in depth in
all types of soils and rocks shall be described as surface excavation and shall be done as specified in
2.7 and 2.8.

2.13.1 Measurements
The length and breadth shall be measured with a steel tape correct to the nearest cm. and the area
worked out to the nearest two places of decimal in square metres.
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2.13.3 Rate shall be as specified in 2.12.

2.14. ROUGH EXCAVATION AND FILLING
2.14.1 Excavation for earth from borrow pits, cutting hill side slopes etc. shall be described as rough
excavation and shall be done as specified in 2.7, 2.8 and 2.9.

2.14.2 Wherever filling is to be done, the earth from excavation shall be directly used for filling and no
payment for double handling of earth shall be admissible. Filling of excavated earth shall be done as
specified in 2.10. In case of hill side cutting, where the excavated materials is thrown down the hill
slopes, payment for filling excavated earth shall not be admissible.

2.14.3 Measurements shall be as specified in 2.11.

2.14.4 Rates shall be as specified in 2.12.

2.15 EXCAVATION OVER AREA (ALL KINDS OF SOIL)

2.15.1 This shall comprise:
(a) Excavation exceeding 1.5 m in width and 10 sgm on plan and exceeding 30 cm in depth.
(b) Excavation for basements, water tanks etc.
(c) Excavation in trenches exceeding 1.5 m in width and 10 sgm on plan.

2.15.2 Excavation shall be done as specified in 2.7.
2.15.3 Measurements shall be as specified in 2.11.
2.15.4 Rates shall be as specified in 2.12.
2.16 EXCAVATION OVER AREA (ORDINARY/ HARD ROCK)
2.16.1 This shall comprise:
(a) Excavation exceeding 1.5 m in width and 10 sgm on plan and exceeding 30 cm in depth.
(b) Excavation for basements, water tanks etc.
(c) Excavation in trenches exceeding 1.5 m in width and 10 sgm on plan.
2.16.2 Excavation shall be done as specified in 2.8 and 2.9.
2.16.3 Measurements shall be done as specified in 2.11.
2.16.4 Rates shall be as specified in 2.12.
2.17 EXCAVATION IN TRENCHES FOR FOUNDATIONS AND DRAINS (ALL KINDS OF SOIL)
2.17.1 This shall comprise excavation not exceeding 1.5 m in width or 10 sgm on plan and to any depth
in trenches (excluding trenches for pipes, cables, conduits etc.)
2.17.2 Excavation shall be done as specified in 2.7.
2.17.3 Measurements shall be as specified in 2.11.
2.17.4 Rates shall be as specified in 2.12.
2.18 EXCAVATION IN TRENCHES FOR FOUNDATION AND DRAINS (ORDINARY/ HARD ROCK)

2.18.1 This shall comprise excavation not exceeding 1.5m in width or 10 sgm. On plan and to any depth
in trenches (excluding trenches for pipes, cables, conduits etc.)
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2.18.2 Excavation shall be done as specified in 2.8. and 2.9.
2.18.3 Measurements shall be as specified in 2.11.
2.18.4 Rates shall be as specified in 2.12.

2.19 EXCAVATION IN TRENCHES FOR PIPES, CABLES ETC. AND REFILLING

2.19.1 This shall comprise excavation not exceeding 1.5 mts in width or 10 sgm in plan and to any
depth trenches for pipes. Cables etc. and returning the excavated material to fill the trenches after pipes,
cables etc. are laid and their joints tested and passed and disposal of surplus excavated material upto
50 m lead.

2.19.2 Width of Trench

(a) Upto one metre depth the authorized width of trench for excavation shall be arrived at by adding
25 cm to the external diameter of pipe (not socket/ collar) cable, conduit etc. Where a pipe is laid
on concrete bed/ cushioning layer, the authorized width shall be the external diameter of pipe
(not socket/ collar) plus 25 cm or the width of concrete bed/ cushioning layer whichever is more.

(b) For depths exceeding one metre, an allowance of 5 cm per metre of depth for each side of the
trench shall be added to the authorized width (that is external diameter of pipe plus 25 cm) for
excavation. This allowance shall apply to the entire depth of the trench. In firm soils the sides of
the trenches shall be kept vertical upto depth of 2 metres from the bottom. For depths greater
than 2 metres, the excavation profiles shall be widened by allowing steps of 50 cm on either side
after every two metres from bottom.

(c) Where more than one pipe, cable, conduit etc, are laid, the diameter shall be reckoned as the
horizontal distance from outside to outside of the outermost pipes, cable, conduit etc.

(d) Where the soil is soft, loose or slushy, width of trench shall be suitably increased or side sloped
or the soil shored up as directed by the Engineer-in-Charge. It shall be the responsibility of the
contractor to take complete instructions in writing from the Engineer-in-Charge regarding
increase in the width of trench. Sloping or shoring to be done for excavation in soft, loose or
slushy soils.

2.19.3 Excavation : Shall be done as specified in 2.7, 2.8 and 2.9.

2.19.4 Refilling

Filling in trenches shall be commenced soon after the joints of pipes, cables, conduits etc. have been
tested and passed. The space alround the pipes, cables conduits etc. shall be cleared of all debris, brick
bats etc. Where the trenches are excavated in hard/ soft sail, the filling shall be done with earth on the
side and top of pipes in layers not exceeding 20 cm in depth. Each layer shall be watered, rammed and
consolidated. All clods and lumps of earth exceeding 8 cm in any direction shall be broken or removed
before the excavated earth is used for filling. In case of excavation trenches in ordinary/ hard rock, the
filling upto a depth of 30cm above the crown of pipe, cable, conduits etc. shall be done with fine material
like earth, moorum or pulverized/ decomposed rock according to the availability at site. The remaining
filling shall be done with boulders of size not exceeding 15cm mixed with fine material like decomposed
rock, moorum or earth as available to fill up the voids, watered, rammed and consolidated in layers not
exceeding 30cm. Excavated material containing deleterious material, salt peter earth etc. shall not be
used for filling. Ramming shall be done with iron rammers where feasible and with blunt ends of crow
bars where rammers cannot be used. Special care shall be taken to ensure that no damage is caused to
the pipes, Cables, Conduits etc. laid in the trenches.

2.19.5 Measurements
2.19.5.1 Trenches for pipes, cables, conduits etc. shall be measured in running metre correct to the
nearest cm in stages of 1.5 m depth and described separately as under:

(a) Pipes, cables, conduits, etc. not exceeding 80 mm dia.
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(b) Pipes, cables, conduits etc. exceeding 80 mm dia but not exceeding 300mm dia.
(c) Pipes, cables, conduits etc. exceeding 300 mm dia.

2.19.5.2 Where two or more categories of each work are involved due to different classification of soil
within the same stage of trench depth or where the soil is soft loose or slushy requiring increase in the
width of trench or sloping sides or shoring, trenches for pipes, cables, conduits, etc. shall be measured
in cubic metres as specified in 2.10. Extra excavation, if any, on account of collar/ socket of pipes shall
neither be measured nor paid for separately.

2.19.6 Rates
The rate shall be as specified in 2.12 and shall also include the cost of refilling and all other
operations described above.

2.20 PLANKING AND STRUTTING

2.20.1 When the depth of trench in soft/loose soil exceeds 2 metres, stepping, sloping and/ or planking
and strutting of sides shall be done. In case of loose and slushy soils, the depths at which these
precautions are to be taken, shall be determined by the Engineer-in-Charge according to the nature of
soil.

Planking and strutting shall be ‘close’ or ‘open’ depending on the nature of soil and the depth of
trench. The type of planking and strutting shall be determined by the Engineer-in-Charge. It shall be the
responsibility of the contractor to take all necessary steps to prevent the sides of trenches from collapse.
Engineer-in-Charge should take guidance from IS: 3764 for designing the shoring and strutting
arrangements and specifying the profile of excavation.

2.20.2 Close Planking and Strutting

Close planking and strutting shall be done by completely covering the sides of the trench generally
with short upright, members called ‘poling boards’. These shall be 250x38 mm in section or as directed
by the Engineer-in-Charge.

The boards shall generally be placed in position vertically in pairs. One boards on either side of cutting.
These shall be kept apart by horizontal wallings of strong wood at a maximum spacing of 1.2 metres cross
strutted with ballies, or as directed by Engineer-in-Charge. The length and diameter of the ballies strut
shall depend upon the width of the trench. Typical sketch of close timbering is given in Fig. 2.2.

Where the soil is very soft and loose, the boards shall be placed horizontally against the sides of the
excavation and supported by vertical ‘wallings’ which shall be strutted to similar timber pieces on the
opposite face of the trench. The lowest boards supporting the sides shall be taken in the ground for a
minimum depth of 75 mm. No portion of the vertical side of the trench shall remain exposed.

The withdrawal of the timber members shall be done very carefully to prevent collapse of the trench.
It shall be started at one end and proceeded systematically to the other end. Concrete or masonry shall
not be damaged while removing the planks. No claim shall be entertained for any timber which cannot
be withdrawn and is lost or buried, unless required by the Engineer-in-Charge to be left permanently in
position.

2.20.3 Open Planking and Strutting

In case of open planking and strutting, the entire surface of the side of the trench is not required to
be covered. The vertical boards 250 mm wide & 38 mm thick, shall be spaced sufficiency apart to leave
unsupported strips of 50 cm average width. The detailed arrangement, sizes of the timber and the
distance apart shall be subject to the approval of the Engineer-in-Charge. In all other respect,
specifications for close planking and strutting shall apply to open planking and strutting. Typical sketch of
open planking and strutting is given in fig. 2.2.
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2.20.4 Measurements
The dimensions shall be measured correct to the nearest cm and the area of the face supported
shall be worked out in square metres correct to two places of decimal.

2.20.4.1 Works shall be grouped according to the following:
(a) Depth not exceeding 1.5 m.
(b) Depth exceeding 1.5m in stages of 1.5 m.

2.20.4.2 Planking and strutting to the following shall be measured separately:

(a) Trenches.

(b) Areas- The description shall include use and waste of raking shores.

(c) Shafts, walls, cesspits, manholes and the like

(d) Where tightly driven close but jointed sheeting is necessary as in case of running sheeting is
necessary as in case of running sand the item shall be measured separately and packing of
cavities behind sheeting with suitable materials included with the item.

(e) Planking and strutting required to be left permanently in position shall be measured separately.

2.20.5 Rates
Rates shall include use and waste of all necessary timber work as mentioned above including fixing
and subsequent removal.

2.21 EXCAVATION IN WATER. MUD OR FOUL POSITION

2.21.1 All water that may accumulate in excavations during the progress of the work from springs, tidal
or river seepage, broken water mains or drains (not due to the negligence of the contractor), and
seepage from subsoil aquifer shall be bailed, pumped out or otherwise removed. The contractor shall
take adequate measures for bailing and/or pumping out water from excavations and/or pumping out
water from excavations and construct diversion channels, bunds, sumps, coffer dams etc. as may be
required. Pumping shall be done directly from the foundation trenches or from a sump out side the
excavation in such a manner as to preclude the possibility of movement of water through any fresh
concrete or masonry and washing away parts of concrete or mortar. During laying of concrete or
masonry and for a period of at least 24 hours thereafter, pumping shall be done from a suitable sump
separated from concrete or masonry by effective means.

Capacity and number of pumps, location at which the pumps are to be installed, pumping hours etc.
shall be decided from time to time in consultation with the Engineer-in-Charge.

Pumping shall be done in such a way as not to cause damage to the work or adjoining property by
subsidence etc. Disposal of water shall not cause inconvenience or nuisance in the area or cause
damage to the property and structure nearby.

To prevent slipping of sides, planking and strutting may also be done with the approval of the
Engineer-in-Charge.

2.21.2 Classification

The earth work for various classification of soil shall be categorised as under:

(a) Work in or under water and/or liquid mud: Excavation, where water is met with from any of
the sources specified in 2.21.1 shall fall in this category. Steady water level in the trial pits before
the commencement of bailing or pumping operations shall be the sub-soil water level in that
area.

(b) Work in or under foul position: Excavation, where sewage, sewage gases or foul conditions
are met with from any source, shall fall in this category. Decision of the Engineer-in-Charge
whether the work is in foul position or not shall be final.
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2.21.3 Measurements

2.21.3.1 The unit, namely, metre depth shall be the depth measured from the level of foul position/ sub-
soil water level and upto the centre of gravity of the cross sectional area of excavation actually done in
the conditions classified in 2.21.2. Metre depth shall be reckoned correct to 0.1 m, 0.05 m or more shall
be taken as 0.1 m and less than 0.05 m ignored. The extra percentage rate is applicable in respect of
each item but the measurements shall be limited only to the quantities of earth work actually executed in
the conditions classified in 2.21.2.

2.21.3.2 In case earth work in or under foul position is also in or under water and/or liquid mud, extra
payment shall be admissible only for the earth work actually executed in or under foul position.

2.21.3.3 Pumping or bailing out water met within excavations from the sources specified in 2.21.1 where
envisaged and specifically ordered in writing by the Engineer-in-Charge shall be measured separately
and paid. Quantity of water shall be recorded in kilolitres correct to two places of decimal. This payment
shall be in addition to the payment under respective items of earthwork and shall be admissible only
when pumping or bailing out water has been specifically ordered by the Engineer-in-Charge in writing.

2.21.3.4 Planking and strutting or any other protection work done with the approval of the Engineer-in-
Charge to keep the trenches dry and/or to save the foundations against damage by corrosion of rise in
water levels shall be measured and paid for separately.

2.21.3.5 Bailing or pumping out water, accumulated in excavation, due to rains is included under
respective items of earthwork and is not to be paid separately.

2.21.4 Rates
The rates for respective items described above shall include cost of all the operations as may be
applicable.

2.22 EARTH WORK FOR MAJOR WORKS

2.22.1 Excavation shall be undertaken to the width of the Basement/Retaining wall footing including
necessary margins for construction operation as per drawing or directed otherwise. Where the nature of
soil or the depth of the trench and season of the year, do not permit vertical sides, the contractor at his
own expense shall put up the necessary shoring, strutting and planking or cut slopes with or without
steps, to a safer angle or both with due regard to the safety of personnel and works and to the
satisfaction of the Engineer. Measurement of plan area of excavation for payment shall be permitted
only.

2.22.2 All the major excavation shall be carried out by mechanical excavator. No extra payment shall
be made for that.

2.22.3 The contractor shall make at his own cost all necessary arrangements for maintaining water
level, in the area where works are under execution low enough so as not to cause any harm to the work
shall be considered as inclusive of pumping out or bailing out water, if required, for which no extra
payment shall be made. This will include water coming from any source, such as rains, accumulated
rain water, floods, leakages from sewer and water mains, subsoil water table being high or due to any
other cause whatsoever. The contractor shall make necessary provision of pumping, dredging bailing
out water coming from all above sources and excavation and other works shall be kept free of water by
providing suitable system approved by the Engineer-in-charge.

Sub-soil water table at work site is reported to be about approx. 6.5 m. below the general ground
level as observed in the month of April. The water level is likely to rise up to 1 to 2 m. during rainy
season. In order to avoid possibility of basement floor of main building being getting uplifted/damaged
due to water pressure, the contractor shall lower the ground water table below the proposed foundation
level by boring tube wells all around the proposed building using well point sinking method or any
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suitable method as approved by Engineer-in-charge. Sub soil water table shall be maintained at least
50 cm. below the P.C.C. level during laying of P.C.C. water proofing treatment, laying of basement raft
and beams including filling of earth/sand under the basement floor. The water table shall not be allowed
to rise above base of raft level until completion of outer retaining walls including water proofing of vertical
surface of walls and back filling along the walls upto ground level and until the structure attains such
height to counter balance the uplift pressure. However, the contractor should inspect the site and make
his own assessment about sub-soil water level likely to be encountered at the time of execution and
qguote his rates accordingly. Rate of all items are inclusive of pumping out or bailing out water, if
required. Nothing extra on this account whatsoever shall be paid to him. The sequence of construction
shall be got approved by the Engineer-in-charge.

2.22.4 The contractor shall take all necessary measures for the safety of traffic during construction and
provide, erect and maintain such barricades including signs, markings, flags, lights and flagman, as
necessary at either end of the excavation/embankment and at such intermediate points as directed by
the Engineer-in-charge for the proper identification of construction area. He shall be responsible for all
damages and accidents caused due to negligence on his part.

2.22.5 The contractor shall provide suitable barricading with suitably painted single row of G.I. Sheets
about 3’- 0” wide (90 cms.) nailed or bolted with wooden poles spaced 2 to 3 metre apart and each pole
1.6 mto 2 mlong 8 cm. to 10 cm. dia. The poles will be embedded in mobile iron pedestal rings suitably
framed for giving stable support as per direction of the Engineer-in-charge. All management (including
watch and ward) of barricades shall be the full responsibility of the contractor. The barricades shall be
removed only after completion of the work or part of the work. The contractor’s rate shall include all
above items of work and nothing extra shall be paid to the contractor over and above his quoted rates.

2.23 FILLING IN TRENCHES, PLINTH, UNDER FLOOR ETC.
2.23.1 Earth

Normally excavated earth from same area shall be used for filling. Earth used for filling shall be free
from shrubs, rank, vegetation, grass, brushwood, stone shingle and boulders (larger than 75mm in any
direction), organic or any other foreign matter. Earth containing deleterious materials, salt peter earth
etc. shall not be used for filling. All clods and lumps of earth exceeding 8 cm in any direction shall be
broken or removed before the earth is used for filling.

2.23.2 Filling

The space around the foundations and drains in trenches shall be cleared of all debris, brick bats
etc. The filling shall be done in layers not exceeding 20 cm in depth. Each layer shall be watered,
rammed and consolidated. Ramming shall be done with iron rammers where possible and with blunt end
of crow bars where rammers cannot be used. Special care shall be taken to ensure that no damage is
caused to the pipes, drains, masonry or concrete in the trenches. In case of filling under floor, the
finished level of filling shall be kept to the slope intended to be given to the floor.

2.23.3 Measurements

2.23.3.1 Filling Side of Foundations: The cubical contents of bed concrete levelling course and
masonry/ concrete in foundations upto the ground level shall be worked out and the same deducted from
the cubical contents of earthwork in excavation for foundations already measured under the respective
item of earth work to arrive at the quantity for filling sides of foundation. The quantity shall be calculated
correct to two places of decimal.

2.23.3.2 Filling in Plinth and under Floors: Depth of filling shall be the consolidated depth. The
dimensions of filling shall be on the basis of pre-measurement correct to the nearest cm and cubical
content worked out in cubic metres correct to two places of decimal.

2.23.4 Rates
The rates include cost of all the operations described above.
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2.24 SAND FILLING IN PLINTH
2.24.1 Sand

Sand shall be clean and free from dust organic and foreign matter and its grading shall be within the
limits of grading zone IV or V specified in Section 3 ‘Mortars’.

2.24.2 Filling

Sand filling shall be done in a manner similar to earth filling in plinth specified in 2.23.3.2. except that
consolidation shall be done by flooding with water. The surface of the consolidated sand filling shall be
dressed to the required level or slope and shall not be covered till the Engineer-in-Charge has inspected
and approved the sand filling.

2.24.3 Measurements
The length, breadth and depth of consolidated sand shall be measured with steel tape correct to the
nearest cm and cubical contents worked out in cubic metres correct to two places of decimal.

2.24.4 Rates
The rates include the cost of material and labour involved in all the operations described above.

2.25 SURFACE DRESSING.

2.25.1 Surface dressing shall include cutting and filling upto a depth of 15 cm and clearing of shrubs,
rank vegetation, grass, brushwood, trees and saplings of girth upto 30 cm measured at a height of one
metre above the ground level and removal of rubbish and other excavated material upto a distance of 50
metres outside the periphery of the area under surface dressing. High portions of the ground shall be cut
down and hollows depression filled upto the required level with the excavated earth so as to give an
even, neat and tidy look.

2.25.2 Measurements
Length and breadth of the dressed ground shall be measured correct to the nearest cm and the area
worked out in square metres correct to two places of decimal.

2.25.3 Rates
The rates shall include cost of labour involved in all the operations described above.

2.26 JUNGLE CLEARANCE

2.26.0 Jungle clearance shall comprise uprooting of rank vegetation, grass, brushwood, shrubs, stumps,
trees and saplings of girth upto 30 cm measured at a height of one metre above the ground level. Where
only clearance of grass is involved it shall be measured and paid for separately.

2.26.1 Uprooting of Vegetations

The roots of trees and saplings shall be removed to a depth of 60 cm below ground level or 30 cm
below formation level or 15 cm below sub-grade level, whichever is lower. All holes or hollows formed
due to removal of roots shall be filled up with earth rammed and levelled. Trees, shrubs, poles, fences,
signs, monuments, pipe lines, cable etc., within or adjacent to the area which are not required to be
disturbed during jungle clearance shall be properly protected by the contractor at his own cost and
nothing extra shall be payable.

2.26.2 Stacking and Disposal

All useful materials obtained from clearing and grubbing operation shall be stacked in the manner as
directed by the Engineer-in-Charge. Trunks and branches of trees shall be cleared of limbs and tops and
stacked neatly at places indicated by the Engineer-in-Charge. The materials shall be the property of the
Government. All unserviceable materials which in the opinion of the Engineer-in-Charge cannot be used
or auctioned shall be removed up to a distance of 50 m outside the periphery of the area under
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clearance. It shall be ensured by the contractor that unserviceable materials are disposed off in such a
manner that there is no likelihood of getting mixed up with the materials meant for construction.

2.26.3 Clearance of Grass

Clearing and grubbing operation involving only the clearance of grass shall be measured and paid
for separately and shall include removal of rubbish upto a distance of 50 m outside the periphery of the
area under clearance.

2.26.4 Measurements
The length and breadth shall be measured correct to the nearest cm and area worked out in square
metres correct to two places of decimal.

2.26.5 Rates
The rate includes cost of all the operation described above.

Note: Jungle clearance and clearance of grass are not payable separately for the earth work
specified in 2.13 to 2.19.

2.27 FELLING TREES
2.27.1 Felling

While clearing jungle, growth trees above 30 cm girth (measured at a height of one metre above
ground level) to be cut, shall be approved by the Engineer-in-Charge and then marked at site. Felling
trees shall include taking out roots upto 60 cm below ground level or 30 cm below formation level or 15
cm below sub-grade level, whichever is lower.

All excavation below general ground level arising out of the removal of trees, stumps etc. shall be
filled with suitable material in 20 cm layers and compacted thoroughly so that the surfaces at these
points conform to the surrounding area. The trunks and branches of trees shall be cleared of limbs and
tops and cut into suitable pieces as directed by the Engineer-in-Charge.

2.27.2 Stacking and Disposal

Wood, branches, twigs of trees and other useful material shall be the property of the Government.
The serviceable materials shall be stacked in the manner as directed by the Engineer-in-Charge upto a
lead of 50m.

All unserviceable material, which in the opinion of Engineer-in-Charge cannot be used or auctioned
shall be removed from the area and disposed off as per the directions of the Engineer-in-Charge. Care
shall be taken to see that unsuitable waste materials are disposed off in such a manner that there is no
likelihood of these getting mixed up with the materials meant for construction.

2.27.3 Measurements

Cutting of trees above 30 cm in girth (measured at a height of one metre above level) shall be
measured in numbers according to the sizes given below:

(a) Beyond 30 cm girth, upto and including 60cm girth.

(b) Beyond 60 cm girth, upto and including 120 cm girth.

(c) Beyond 120 cm girth, upto and including 240 cm girth.

(d) Above 240 cm girth.

2.27.4 Rate
The rate includes the cost involved in all the operations described above. The contract unit rate for
cutting trees above 30 cm in girth shall include removal of stumps as well.
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2.28 ANTI-TERMITE TREATMENT

2.28.0 Sub-terranean termites are responsible for most of the termite damage in buildings. Typically,
they form nests or colonies underground. In the soil near ground level in a stump or other suitable piece
of timber in a conical or dome shaped mound. The termites find access to the super-structure of the
building either through the timber buried in the ground or by means of mud shelter tubes constructed
over unprotected foundations.

Termite control in existing as well as new building structures is very important as the damage likely
to be caused by the termites to wooden members of building and other household article like furniture,
clothing, stationery etc. is considerable. Anti-termite treatment can be either during the time of
construction i.e. pre-constructional chemical treatment or after the building has been constructed i.e.
treatment for existing building.

Prevention of the termite from reaching the super-structure of the building and its contents can be
achieved by creating a chemical barrier between the ground, from where the termites come and other
contents of the building which may form food for the termites. This is achieved by treating the soll
beneath the building and around the foundation with a suitable insecticide.

2.28.1 Materials
2.28.1.0 Chemicals: Any one of the following chemicals in water emulsion to achieve the percentage
concentration specified against each chemical shall be used:

(i) Chlorphriphos emulsifiable concentrate of 20%

(i) Lindane emulsifiable concentrate of 20%

Anti-termite treatment chemical is available in concentrated form in the market and concentration is
indicated on the sealed containers. To achieve the specified percentage of concentration, Chemical
should be diluted with water in required quantity before it is used. Graduated containers shall be used for
dilution of chemical with water in the required proportion to achieve the desired percentage of
concentration. For example, to dilute chemical of 20% concentration. 19 parts of water shall be added to
one part of chemical for achieving 1% concentration.

Engineer-in-Charge shall procure the chemical of required concentration in sealed original containers
directly from the reputed and authorized dealers, chemical shall be kept in the custody of the Engineer-
in-Charge or his authorized representatives and issued for use to meet the day’s requirements. Empty
containers after washing and concentrated chemical left unused at the end of the day’s work shall be
returned to the Engineer-in-Charge or his authorized representative.

2.28.1.1 Measurements: Concentrated chemical in sealed containers shall be measured in litres.
Chemicals of different types and concentration shall be measured separately.

2.28.1.2 Rate: The Rate for the concentrated chemical shall include the cost of material, containers and
all the operations involved in transportation and delivery at the place specified.

2.28.2 Safety Precautions

Chemical used for anti-termite treatment are insecticides with a persistent action and are highly
poisonous. This chemical can have an adverse effect upon health when absorbed through the skin,
inhaled as vapours or spray mists or swallowed.

The containers having emulsifiable concentrates shall be clearly labelled and kept securely closed in
stores so that children or pet cannot get at them. Storage and mixing of concentrates shall not be done
near any fire source or flame. Persons using these chemical shall be warned that absorption though skin
is the most likely source of accidental poisoning. Particular care shall be taken to prevent skin contact
with concentrates and prolonged exposure to dilute emulsion shall also be avoided. After handling the
concentrates or dilute emulsion. Workers shall wash themselves with soap and water and wear clean
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clothing, especially before eating. In the event of severe contamination, clothing shall be removed at
once and the skin washed with soap and water. If chemical has splashed into the eyes, they shall be

flushed

with plenty of soap and water and immediate medical attention shall be sought.

Care should be taken in the application of chemicals to see that they are not allowed to contaminate
wells or springs which serve as source of drinking water.

2.28.3 Anti-Termite Treatment: Constructional Measures

The construction measures specified below should be adopted for protection against subterranean
termites originating both internally from within the plinth and externally from the area surrounding the
building.

(i)

(i)

(iii)

(iv)

v)

(Vi)

(vii)

Earth free from roots, dead leaves, or other organic matter shall be placed and compacted in
successive horizontal layers of loose material not more than 200 mm thick. Dry brick shall be
inserted at last 50 mm in brick masonry for providing apron floor around the periphery. [See
Fig. 2.3(i)]

Brick on edge masonry in cement mortar shall be laid on the plinth wall. Dry brick shall be
placed on the inner side of plinth wall for getting anticipated offset space for coarse sand and
on the other side for installing anti-termite masonry groove. In the case of intermediate walls,
dry bricks are placed on either side of the brick on edge masonry for getting offset space for
coarse sand layer. [See Fig. 2.3(ii)]

The dry brick for the anti-termite groove shall be taken out and dense cement concrete 1:3:6
(1 cement : 3 sand : 6 coarse aggregate by volume) sub-floor carpet shall be laid casting the
anti-termite groove in position. In case of internal partition walls, the cement concrete sub-floor
shall be laid on either side over the dry bricks to sufficient extent for getting staggered vertical
joints over the joint of plinth wall and earth filling. [See Fig. 2.3(iii)]

Superstructure masonry shall be raised over the dense cement concrete sub floor carpet and
over-head jobs completed. [See Fig. 2.3)(iv)]

The dry brick for coarse sand layer shall be removed and graded sand (of size 3 to 5 mm) layer
at least 100 mm thick shall be compacted over the earth filling and underneath the partially laid
dense cement concrete sub-floor carpet [See Fig. 2.3)(V)]

Dense cement concrete (1:3:6 mix.) sub-floor at least 75 mm thick shall be laid over the sand filling.
Necessary finish may be provided to the cement concrete sub-floor carpet. [See Fig. 2.3)(vi)]

Dry brick provided for apron floor shall be taken out and 600 mm wide formation of earth in
1:30 slope shall be made. Over the formation, 75 mm thick lime concrete 1:3:6 (1 lime:3 sand:
6 coarse aggregate, by volume) shall be laid. [See Fig. 2.3)(vii)]

(viii) Over the 75 mm thick like concrete bed at least 25 mm thick cement concrete topping 1:2:4

(1 cement: 2 sand: 4 fine aggregate, by volume) shall be laid and 12 mm thick cement plaster
shall be applied on foundation and plinth. [See Fig. 2.3)(viii)]

The final recommendations incorporating the constructional details given above (i to viii) are
shown in Fig. 2.4.

2.28.4 Anti Termite Treatment : Treatment for Existing Building: Post Construction Treatment
2.28.4.1 Material

(i)

Chemicals : Any one of the following chemicals conforming to relevant Indian Standards in water
emulsion may be used for soil treatment in order to protect a building from termite attack.
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Chemical with Percent Relevant Indian Standards Concentration by weight
(Active ingredient)
Chlorpyrifos  20EC IS 8944 1.0

Lindane 20EC IS 632 1.0

These chemicals are available in concentrated form in the market and concentration is indicated
on the sealed containers. To achieve the specified percentage of concentration, chemicals
should be diluted with water in required quantity before it is used. Graduated containers shall be
used for dilution of chemicals with water in the required proportion to achieve the desired
percentage of concentration. For example, to dilute chemical of 20% concentration, 19 parts of
water shall be added to one part of chemical for achieving 1% concentration. Oil or kerosene
based solution of chlorpyrifos 20 EC or Lindane 20 EC, 1.0 percent (by weight) concentration is
useful for treatment of wood. Engineer-in-charge shall procure the chemical of required
concentration in sealed original containers directly from the reputed and authorized
representative. Chemical shall be kept in the custody of the Engineer-in-charge or his authorized
representatives and issued for use to meet the day’s requirements. Empty containers after
washing and concentrated chemical left unused at the end of the day’s work shall be returned to
the Engineer-in-charge or his authorized representative.

(i) Measurements : Concentrated chemical in sealed containers shall be measured in litres.
Chemicals of different types and concentration shall be measured separately.

(i) Rate : The rate for the concentrated chemical shall include the cost of material, containers and
all the operations involved in transportation and delivery at the place specified.

(iv) Safety Precautions : Chemical used for antitermite treatment are insecticides with a persistent
action and are highly poisonous. This chemical can have an adverse effect upon health when
absorbed through the skin, inhaled as vapours or spray mists or swallowed.

The containers having emulsifiable concentrates shall be clearly labeled and kept securely closed in
stores so that children or pet cannot get at them. Storage and mixing of concentrates shall not be done
near any fire source or flame. Persons carrying out chemical soil treatments should familiarize
themselves and exercise due care when handling the chemicals whether in concentrated or in diluted
form. After handling the concentrates or dilute emulsion, worker shall wash themselves with soap and
water and wear clean clothing especially before eating and smoking. In the event of severe
contamination, clothing shall be removed at once and the skin washed with soap and water. If chemical
has splashed into the eyes, they shall be flushed with plenty of soap and water and immediate medical
attention shall be sought.

The use of chemical shall be avoided where there is any risk of wells or other water supplies
becoming contaminated.

2.28.4.2 Treatment

(i) Once the termites have an ingress into the building, they keep on multiplying and destroy the
wooden and cellulosic materials, and as such it becomes essential to take measures for
protection against termites. Anti termite measures described below are necessary for the
eradication and control of termites in existing building. To facilitate proper penetrations of
chemical in to the surface to be treated, hand operated pressure pump shall be used. To have
proper check for uniform penetration of chemical, graduated containers shall be used. Proper
check should be kept so that the specified quantity of chemical is used for the required area
during the operation. Chemical treatment for the eradication and control of sub-terranean
termites in existing building shall be done as per IS 6313 (Part 1ll). Treatment shall be got done
only from the approved specialized agencies using the chemical procured directly by the
Engineer-in-Charge from reputed and authorized dealers.
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(i) Treatment along outside of foundations: The soil in contact with the external wall of the
building shall be treated with chemical emulsion at the rate of 7.5 litres per square metre of
vertical surface of the sub-structure to a depth of 300 mm. To facilitate this treatment, a shallow
channel shall be excavated along and close to the wall face. The chemical emulsion shall be
directed towards the wall at 1.75 litres per running metre of the channel. Rodding with 12 mm
diameter mild steel rods at 150 mm apart shall be done in the channel. If necessary, for uniform
dispersal of the chemical to 300 mm depth from the ground level. The balance chemical of 0.5
litre per running metre shall then be used to treat the backfill earth as it is returned to the channel
directing the spray towards the wall surface.

If there is a concrete or masonry apron around the building, approximately 12 mm diameter holes
shall be drilled as close as possible to the plinth wall about 300 mm apart, deep enough to reach
the soil below and the chemical emulsion pumped into these holes to soak the soil below at the
rate of 2.25 litres per linear metre.

In soils which do not allow percolation of chemicals to desired depth, the uniform disposal of the
chemical to a depth of 300 mm shall be obtained by suitably modifying the mode of treatment
depending on site condition.

In case of RCC foundations the soil (backfill) in contact with the column sides and plinth beams
along with external perimeter of the building shall be treated with chemical emulsion at the rate of
7.5 litres/sgm. of the vertical surface of the structure. To facilitate this treatment, trenches shall
be excavated equal to the width of the shovel exposing the sides of the column and plinth beams
upto a depth of 300 mm or upto the bottom of the plinth beams, if this level is less than 300 mm.
The chemical emulsion shall be sprayed on the backfill earth as it is returned into the trench
directing the spray against the concrete surface of the beam or column as the case may be.

(i) Treatment of Soil under Floors : The points where the termites are likely to seek entry through
the floor are the cracks at the following locations:
(@) At the junction of the floor and walls as result of shrinkage of the concrete;
(b) On the floor surface owing to construction defects;
(c) At construction joints in a concrete floor, cracks in sections; and
(d) Expansion joints in the floor.

Chemical treatment shall be provided in the plinth area of ground floor of the structure, wherever
such cracks are noticed by drilling 12 mm holes at the junction of floor and walls along the cracks
on the floor and along the construction and expansion joints at the interval of 300 mm to reach
the soil below. Chemical emulsion shall be squirted into these holes using a hand operated
pressure pump to soak the soil below until refusal or upto a maximum of one litre per hole. The
holes shall then be sealed properly with cement mortar 1:2 (1 cement: 2 coarse sand) finished to
match the existing floors. The cement mortar applied shall be cured for at least 10 days as per
instruction of Engineer-in-charge.

(iv) Treatment of Voids in Masonry : The movement of termites through the masonry wall may be
arrested by drilling holes in masonry wall at plilnth level and squirting chemical emulsions into the
holes to soak the masonry. The holes shall be drilled at an angle of 45 degree from both sides of
the plinth wall at 300 mm intervals and emulsion squirted through these holes to soak the
masonry using a hand operated pump. This treatment shall also be extended to internal walls
having foundations in the soil. Holes shall also be drilled at wall corners and where door and
window frames are embedded in the masonry or floor at ground. Emulsion shall be squirted
through the holes till refusal or to a maximum of one litre per hole. Care shall be taken to seal the
holes after the treatment.
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(v) Treatment at Points of Contact of Wood Work : The wood work which has already been
damaged beyond repairs by termites shall be replaced. The new timber shall be dipped or
liberally brushed at least twice with chemical in oil or kerosene. All existing wood work in the
building which is in contact with the floor or walls and which is infested by termites, shall be
treated by spraying at the points of contacts with the adjoining masonry with the chemical
emulsion by drilling 6 mm holes at a dowonward angle of about 45 degree at junction of wood
work and masonry and squirting chemical emulsion into these holes till refusal or to a maximum
of half a litre per hole. The treated holes shall then be sealed.

Infested wood work in chaukhats, shelves, joints, purlins etc., in contact with the floor or the walls
shall be provided with protective treatment by drilling holes of about 3 mm diameter with a
downward slant to the core of the wood work on the inconspicuous surface of the frame. These
holes should be at least 150 mm centre to centre and should cover in entire frame work.
Chemicals shall be liberally infused in these holes. If the wood is not protected by paint or
varnish two coats of the chemicals shall be given on all the surfaces and crevices adjoining the
masonry.

2.28.4.3 Measurements : All dimensions shall be measured correct to a cm. The measurements shall
be made of the surface actually provided with anti termite treatment. Measurements shall be done
separately for treatment of foundations, soils under floors, voids in masonry and wood work as detailed
below:
(i) Treatment along outside of foundations : The measurements shall be made in running metres
taking length along the plinth of the building.
(i) Treatment of soil under floors : The measurements shall be made in square metres, inside clear
dimensions of rooms, verandah etc. shall be taken.
(i) Treatment of voids in masonry : The measurements shall be made in running metres along the
plinth of the building.
(iv) Treatment of wood work : The measurements shall be made in running metres for chowkhats,
joints, purlins, beams etc.

2.28.4.4 Rates
The rate shall include the cost of labour and all other inputs (except concentrated chemical) involved
in all the operations described above including drilling, refilling and making good the holes.

2.28.4.5 Treatment of Electrical Fixtures

If infestation in electrical fixture (like switch boxes in the wall) is noticed, covers of the switch boxes
shall be removed and inside of such boxes shall be treated liberally with 5 per cent Malathion dusting
powder. The covers of the switch boxes shall be refixed after dusting.
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THE DESIGN FOR TEMPORARY SITE BENCH MARK

Sub Head : Earthwork
Clause: 2.5.1
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Fig. 2.1 : Design for Temporary Site Bench Mark
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CLOSE AND OPEN PLANKING AND STRUTTING

Sub Head : Earthwork
Clause : 2.20.2 and 2.20.3
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Fig. 2.2 : Close & Open Planking & Strutting

POLING BOARD
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ANTI-TERMITE CONSTRUCTION STAGE -1

Sub Head : Earthwork
Clause : 2.28.3(i)

L '*+ EARTH e /
20 FILLNG S
~ i ....-. ,',',."'.-,_'- ......' 7
: PRI GL

) ,7(\\\»'/4\7/, RS / / \\\W———
100 % \
DRY BRICK FOR

APRON FLOOR

AN

Drawing not to Scale
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Fig. 2.3(i) : Anti-Termite Construction — Stage 1

ANTI-TERMITE CONSTRUCTION STAGE -2

Sub Head : Earthwork
Clause : 2.28.3(ii)
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Drawing not to Scale
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Fig. 2.3(ii) : Anti-Termite Construction — Stage 2
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ANTI-TERMITE CONSTRUCTION STAGE -3

Sub Head : Earthwork
Clause : 2.28.3(iii)
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Fig. 2.3(iii) : Anti-Termite Construction — Stage 3

ANTI-TERMITE CONSTRUCTION STAGE -4

Sub Head : Earthwork
Clause : 2.28.3(iv)
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Drawing not to Scale
All dimensions in millimetres

Fig. 2.3(iv) : Anti-Termite Construction — Stage 4

57 SUB HEAD 2.0 : EARTH WORK



ANTI-TERMITE CONSTRUCTION STAGE -5

Sub Head : Earthwork
Clause : 2.28.3(v)

DRY BRICKS TAKEN OUT
AND 100 mm THICK SAND
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Drawing not to Scale
Fig. 2.3(v) : Anti-Termite Construction — Stage 5

ANTI-TERMITE CONSTRUCTION STAGE -6

Sub Head : Earthwork
Clause : 2.28.3(vi)
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Drawing not to Scale

Fig. 2.3(vi) : Anti-Termite Construction — Stage 6
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ANTI-TERMITE CONSTRUCTION STAGE -7

Sub Head : Earthwork
Clause : 2.28.3 (vii)
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Fig. 2.3(vii) : Anti-Termite Construction — Stage 7

ANTI-TERMITE CONSTRUCTION STAGE -8

Sub Head : Earthwork
Clause : 2.28.3(viii)
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Fig. 2.3(viii) : Anti-Termite Construction — Stag
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ANTI-TERMITE CONSTRUCTION FINAL RECOMMENDATIONS

Sub Head : Earthwork
Clause : 2.28.3(viii)(a)
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Fig. 2.4 : Anti-Termite Construction — Final Recommendations
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SUB HEAD : 3.0

MORTARS




