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TECHNICAL SPECIFICATIONS

1.0 PREAMBLE:-

1.1 The Technical Specifications contained herein shall be read in conjunction with the other Bidding
Documents as specified in this Volume.

1.2 Site Information:-

1.2.1 The information given here under provided elsewhere is given in good faith by the Employer but the
Contractor shall satisfy himself regarding all aspects of site conditions and no claim will be entertained on the
plea that the information supplied by the Employer is erroneous or insufficient.

2.0 GENERAL REQUIREMENTS:-

The technical specifications in accordance with which the entire work described herein after shall be
constructed and completed by the Contractor shall comprise of the "SPECIFICAITON"

2.1 Though "SPECIFICATION" for each item are attached with tender they are based on following.

(1) "SPECIFICATION FOR ROAD AND BRIDGE WORKS' (Fourth REVISION printed in year 2001) issued by the
Ministry of Road Transport & Highways (MORT & H), Government of India and Published by the Indian Roads
Congress, hereinafter to as MORT & H Specifications.

(2) The General Technical Specifications for Road works.

(3) The General Technical Specifications for Bridge works.

Note:- (2) To (3) are Conventional Specifications Booklets usually attached for (R&B) Works.

2.2 If, a particular clause (which is incorporated in "SPECIFICATION") of specification booklets (1) to (3) above
is Amended / Modified/ Added upon then the Amendment/ Modification/Addition shall supersede the
relevant clause incorporated in " SPECIFICATION"

2.3 In, so far as Amended / Modified / Added Clause may come in conflict or be inconsistent with any of the
provisions of the MORT & H Specifications under reference, the Amended/Modified/ Added Clause and the
additional specifications shall always prevail.

2.4 In the absence of any definite provisions on any particular issue in the aforesaid Specifications, reference
may be made to the latest codes and specification, of IRC and BIS in that order. Where even these are silent,
the construction and completion of the works shall conform to sound engineering practice as approved by
the ' Engineer' and, in case of any dispute arising out of the interpretation of the above, the decision of the
'Engineer' shall be final and binding on the Contractor.



(MMGSY 2025-26 - Vanbandhu Kalyan Yojana-2)
Construction of Box Culvert on Various Road of Pardi Taluka. (2 - Slab Drain )

Pkg-18 (1.) Construction of Box Culvert on Nana Waghchipa Chitra Pardi Road.
(VR- Plan) Ch. 5/80 to 6/0 Ta Pardi Dist. Valsad (2.) Construction of Box Culvert
on Tukwada Mota Dhodiyawad Main road to Causeway towards to joining
Sarodhi Road. (VR- Non-Plan) Ch. 0/60 to 0/80 Ta Pardi Dist. Valsad

ITEM WISE SPECIFICATION

Item No. Ifem No.1 Excavation for foundation in sand, gravel, clay soft soil & murrum etc. including
shoring, strutting and dewatering as necessary and dispossing of the excavated stuff as directed
depth upto 3.0 mt.

1 Excavation for structures shall consist of the removal of materials for the construction of
foundations for bridges, culverts, retaining walls, headwalls, cut off. walls, pipe culverts and other
similar structures, in accordance with the requirements, of these specifications and the lines and
dimensions shown on the drawings or as indicated by the Engineer-in-charge. The work sail be
include all necessary sheeting, shorting, bracing, draining and pumping and the removal of all
logs, stumps, sbrubs, and other delete rious matter and obstruction necessary for the foundations,
trimming bottoms ot excavations; back filing and clearing up the site and the disposal of all surplus
materials.

2 After the site has been cleared the limits of excavations shall be set out true to lines, curves,
slopes, grades and sections as shown on the drawings or as directed by the Engineer-in-charge.
The contractor shall provide all labour, survey instruments and materials such as stirngs, pegs nails
bamboos, stones, -lime, mortarl- concrete etc. required in connection with the stting out of works
and the establishment of bench mark, centre line stones a nd other marks and stakes as long as in
the opinion of the Engineer-in-charge, they are required for the work

3 Excavation shall be taken to the with of the step of the footing. The contractor at his own
expense shall put up necessary shoring, strutting, and planking or cut slopes to a safer angle or
both with due regard to the safety of personal and works and to the satisfaction of the Engineer-in-
charge.

4 The depth to which the excavation is to be carried out shall be is shown on the drawings, unless
the type of materials encountered is such as to require changes, in which case the depth shall be
as ordered by the Engineer-in-charge.

5 Where water is met with in excavation due to stream flow, seepage, rain or other reasons, the
confractor shall take adequate measure such as bailing pumping, to keep the foundation
trenches dry when so required and to protect the green concrete/ masonary against damage by
erosion or sudden rising of water level. The methods to be adopted in this regard and, other
details thereof shall be left to the choice of the contractor but subject to approval of@ the
Engineer-in-charge. Approval of the Engineer-in-charge shall, however not relieve the contfractor



of the responsibility for the adequacy of dewatering, and production arrangements and for the
quality and safety of the works.

6 Pumping from the interior of any foundation enclosure shall be done in such a manner as to
preclude

7 The bottom of the foundation shall be levelled both longitudinally and transeversely or stepped
as directed by the Engineer-in-charge. Before footing is laid. the surface shall be slightly watered
and rammed. In the event of excavation having been made deeper than that shown oh the
drawings or as otherwise ordered by the Engineer-in-charge, the extra depth shall be made up
with concrete or masonary of the foundation grade at the cost of the contractor. Ordinary filling
shall not be used for the purpose Lo bring the foundation to level. If there are any slips or blows in
the excavation, these shall be remoived by the contractor at his own cost.

8 Near towns, villages and all frequented places, trenches and foundation pits shall be securely
fenced, provided with proper caution signs and marked with red lights at night to avoid accidents.
The contractor shall take adequate protective measures to see that the excavation operations do
not affect or damage adjoining structures.

9 Backfilling shall be done with approved materials'after concrete or masonary is fully set and
carried out in such a way as not to cause undue thrust on any part of the structure. All space
between foundation masonary or concrete and the sides of excavation shall be refilled to the
original surface, making due ailowance for settlement in 250 mm. loose layers, which shall be
watered and compacted

10 All the excavated materials shall be the property of the Government. Where the excavated
materials is to be used in the construction of embankment, it shall be directly deposited at the
required location within 100 metres lead

11 All useful materials not intended for use in the bank, shall be stacked neatly on Government
lond as directed by the Erigineer-in-charge within 100 metres lead. Unsuitable and surplus
materials not infended for use shall be disposed off as directed by the Engineer-in-charge

12 Excavation for structures shall be measured in cubic metres for each class of materials
encountered, limited to the dimensions shown on the drawing or as directed by the Engineer-in-
charge. Excavation over increased width cutting of slopes, shoring, shuttering and planking shall
be deemed as convenience for the confractor in executing the work and shall not be, measured
and paid for separately

13 The contract unit rate for the items of excavation for structures shall be paid in full for carrying
out the required operations-including :-

i) Settings out and fixing bench marks and centre lines stones

i) Construction of necessary shoring and bracing and their subsequent removal.

i) Removal of all logs, stumps, Grubs, and other deleterious, matter and obstructions for placing
the foundations including tfrimming of bottoms of excavations

iv) Foundation sealing, dewatering including pumping

v) Backfiling, Clearing up the site and disposal of ail surplus materials With in all lifts and lead upto
100 meftres

vi) All labour, materials tools equipment, safeguards and incidentals necessary to complete the
work to the specific



14 Excavation shall be for ordinary soil such as vegetation or orgaruc sail, turf, sand, silt, loam, clay,
mud, black cofton soil, soft shale or soft murrum, a mixture of these and similar materials which
yeilds to the ordinary application of pick and shovel, or other ordinary -digging equipment.
Removal of gravel or any other nodular material having in any one direction. exceeding 75 mm.
occuring in such strata shall be deemed to be covered under this category. The classification of
excavation shall be decided by the Engineer-in-charge and his decision shall be final and binding
on the contractor

Item No.2 Providing and filling in foundation with ordinary cement concrete M 100 mix and
providing necessary vertical pin headers including formwork, vibrating ramming and curing
complete.

1. In case of ordinary concrete, mix is not required to be designed by preliminary tests and
proportions of cement, fine aggregate and coarse aggregate are specified by column as given in
tables below for different grades of concrete designated as ordinary m — 100 M — 150 M - 200 and
M - 250 .

2. In the designation of a concrete mix, letter “ M “ referrers to the mix and the number the
specified 28 days works cube compressive strength of that mix on 150 mm cubes, expressed in Kg
/cm2.

3. The ordinary concrete mix shall generally be specified by volume shall be worked out taking
50 Kg of cement as 0.035 cubic meter in volume . While measuring aggregate by Volume shaking
ramming or hammering shall not be done. Proportioning of sand shall be as per its dry volume in
case it is dump allowance for bulking shall be made as per IS : 2386 ( Part — 11 ).

4. Ingredient required for ordinary concrete containing one 50 Kg bad of cement of different
proportions of mix shall be as given in table below.

Grade of | Mix by | Total quantity of | Proportion of fine | Quantity

Concrete | volume dry aggregate | aggt. to coarse | of water
by volume per | aggregate per 50
50 kg of cement Kg of
of be taken as cement
sum of the Mix
individual
volumes of fine
and coarse
aggt max

1 2 3 4 5

( 1 Cubic metre = 1000 Litres )

Ordinary | Liter General 1:2 for

M-100 1:3:6 300 fine aggregate to | 34

M- 150 1:2:4 20 coarse 32

M- 200 1:1% 3 160 aggregate by | 30




M- 250 1:1:2 100 volume but | 27
subject to a
upper limit 1:1 %
& a lower limit of

1:3

Note :- The proportions of the aggregate shall be adjusted from upper limit to lower limit
progressively as the grading of the fine aggregates becomes finer and the maximum size of coarse
aggregate becomes larger.

Example - For an average grading of line aggregate ( that is zone Il of IS : 383 — 1963 ) the
proportions shall be 1:1, 1:2 and 1:3 for maximum size of aggregates 0 mm 20 mm and 40 mm
respectively ( after carrying out sieve analysis.

Note 2 :- A mix leaner than M — 100 ( 1:3:6) may be used for non structural parts, if provided in the
confract. in such case grading of aggregate shall be by volume . other requirement for mixing,
placing and curing shall be the same

5. Following shall be the maximum nominal size of coarse aggregate for the different items of work

Sr. No. ltem of construction Maximum nominal size of
coarse aggregate
(i) RCC well curb, RCC well | 40 mm
steining and RCC piles
(ii) RCC well seining 60 mm
(iif) Well cap or pile cap, solid | 40 mm
type piers, abutment and
wing walls and their pier
caps.
(iv) RCC work in cross girders | 20 mm
deck slab, wearing coars,
kerb, light ports, blast walls,
approach slab etc and
hollow type piers, abutment
wings wall and their pier
caps
(v) For any other item of|as specified on the
construction not covered by | drawing or as desired by
item (i) to (v) the engineer in charge in
case it is not specified on
drawing.




For heavily reinforced concrete members as in the case of ribs of main beams nominal maximum
size of aggregate shall usually be restricted to 5 mm less than the minimum cover to the
reinforcement, whichever is the smaller.

6. Fine aggregate shall be clean, hard, coarse sand, it shall be free from dust and such other
substance. The sand be got approved by the Engineer in charge.
7. All materials shall be stored as to prevent their deterioration or instruction of their quality and

fitness for the work. Any materials which has deteriorated or has been damaged or is other wise
considered defective by the Engineer — in — charge shall not be used in the works.

8. Cement shall be stored above the ground level in perfectly dry and water tight sheds.
Wherever bulk storage containers are used, their capacity should be sufficient to cater to the
requirement at sit and should be cleaned at least once every 3 to 4 months. The aggregate shall
be stored in such a was as to prevent admixture of foreign materials. Different size of fine or coarse
aggregate shall be stored in such a way as to prevent admixture of foreign materials. Different size
of fine or coarse aggregate shall be stored in separate stock piles sufficiently away from the other
to prevent iner mixing the materials.

9. The water for mixing shall be potable water to satisfaction of the engineer in charges. The
quantity of water shall be just sufficient to produce a dense concrete of required workability for the
job.

10. For all work concrete shall be mixed in a mechanical mixer which along with other
accessories shall be kept in first class working condition and so maintained through out the
construction . Mixing shall be continued till materials are uniformly distributed and uniform colour of
the entire mass is obtained and each individual particle of the coarse aggregate show complete
coating mortar containing its proportionate amount of cement in no case shall the mixing the
done for less than 2 minutes after all ingredients have been put in to the mixer

11. When hand mixing is permitted by the Engineer in charge for small jobs or for certain other
reasons. It shall be on a smooth water tight platform large enough to allow efficient turning over of
the ingredients of concrete before and after adding water. Mixing platform shall be so arranged
that no foreign, materials shall get mixed with concrete not does the mixing water flow out.
Cement in required number of bags shall be placed in a uniform layer on top of the measured
quantity of fine and coarse aggregate. which shall also be spread in a layer of uniform thickness
on the mixing platform. Dry coarse and fine aggregate and cement shall then be mixed
thoroughly by turning over to get a mixture of uniform colour. Enough water shall then be added
gradually through a rose can and the mass turned over fill a mix of required consistency is
obtained. In hand mixing quantity of cement shall be increase by 10 percent above that specified.
12. Mixers which have been out of use for more than 30 minutes shall be thoroughly cleaned
before putting in a new batch. Unless otherwise agreed to be the Engineer — in — charge, the first
batch of concrete from the mixer shall contain only two thirds of normal quantity of coarse
aggregate. Mixing plant shall be thoroughly cleaned before changing from one type of cement to
another

13. The method of transporting and placing concrete shall be approved by the engineer in
charge . Concrete shall be so transported and placed that no contamination, segregation or loss
of its constituent materials takes places. All from work and reinforcement contained in it shall be
cleaned and made free from standing water, dust snow or ice immediately before placing of
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concrete. No concrete shall be placed in any part of the structure until the approval of the
Engineer —in — charge has been obtained

14. If concreting is not started within 24 hours of the approval being given, It shall have to be
obtained again from the Engineer- in — charge .Concreting being given it shall proceed
contfinuously over the area between construction joins . Fresh concrete shall not be placed against
concrete which has been in position for more than 30 minutes unless a proper construction joint is
formed . Concrete shall be compacted in its final position within 30 minutes of its discharge from
the mixer unless carried in properly design agitators, operating continuously. When this time shall
be within 2 hours of the additional of cement to the mix and within 30 minutes of its discharge from
the agitator. Except where otherwise depth of not more than 45 metre when internal vibrators are
used and not exceeding 0.30 metre in all other cases.

15. Unless otherwise agreed to by the engineer in charge concrete shall not be dropped in to
place from a height exceeding 2 metres. When trunking of chutes are used they shall be kept
clean and used in such a way as to avoid segregation. When concreting has to be resumed on a
surface which has hardened, it shall be roughened, swept, clean, thoroughly wetted and covered
with a 13 mm thick layer of mortar shall be freshly mixed and placed immediately before placing
of new concrete. Where concrete has not fully hardened, all laitance shall be removed by
scrubbing the well surface with wire or bristly brushed, care being taken to avoid dislodgement of
any particles of coarse aggregate. The surface shall then be thoroughly wetted, all free water
removed and then coated with neat cement grout. The first layer of concrete to be placed on this
surface shall not exceed 150 mm in thickness, and shall be well rammed against old work
particular attention being given to comers and close spofts .

16. All concrete shall be compacted to produce a dense homogeneous mass with the
assistance of vibrators, unless otherwise permitted by the engineer — in — charge for exceptional
cases, such as concreting under water, where vibrators can not be used. Sufficient vibrators in
serviceable condition shall be kept aft site to that spare equipment is always available in the event
of break downs.

17. Immediately after compaction, concrete shall be protected against harmful effects of
weather, including rain, running water, shocks, vibration, traffic, rapid temperature changes, frost
and driving out process. It shall be covered with wet sacking, hessian or other similar absorbent
material approved by the Engineer in charge soon after the initial set, and shall be kept
confinuously wet for a period of not less than 14 days from the date of placement. Masonary work
over the foundation concrete may be started after 48 hours of its laying but the curing of concrete
shall be continued for a minimum period of 14 days.

18. The water for mixing shall be potable water to satisfaction of the engineer in charges. The
quantity of water shall be just sufficient to produce a dense concrete of required workability for the
job.

(a) Shuttering i.e., form work required for forming the concrete

(b) Scaffolding i.e., form work required for supporting shuttering.Forms for shuttering shall be
constructed only in metal suitably lined. Forms for scaffolding shall be constructed of metal or
timber. Both shuttering and scaffolding shall be or substantial rigid construction and shuttering shall
be true to shape and dimensions shown on the drawings. All bolts and rivets shall be counter sunk
and well ground to provide a smooth, plane surface.



19. Forms shall be mortar tight and shall be made sufficiently rigid by the use of fies and
bracings to prevent any displacement or sagging between supports,. They shall be strong enough
to withstand all pressure, ramming and vibration, without deflection from the prescribe lines
occurring during and after pacing the concrete. Screw jacks or hard wood wedges where
required shall be provided to make up any settlement in the formwork either before or during the
pacing of concrete. Suitable comber shall be provided in horizontal members of structure,
specially in long spans to counteract the effects of any fixed as to proved for such camber. Forms
shall be so constructed as to be removable in sections in the desired sequence, without damaging
the surface of concrete or disturbing other sections. Unless otherwise specified or directed,
chambers or fillets of sized 25mm x 25 mm shall be provided at all angles of formwork to avoid
sharp corners.

20. The inside surfaces of shuttering shall, except in the case of permanent formwork or where
otherwise agreed to by the Engineer in charge, be coated with an approved material to prevent
adhesion of concrete to the formwork. Release agents shall be applied strictly in accordance with
the manufacturer's instructions and shall not be allowed to come into contact with any
reinforcement or pre stressing tendons and anchorages. Different release agents shall not be used
in formwork for concert which will be visible in the finished works.

21. Special measurements shall be taken to ensure that the form work does not hinder the
shrinkage or concrete because without these cracking could occur before the from work is
removed. Wherever applicable arrangements must be made to ensure that the formwork does not
restrain the shortening and hogging of the beams or slabs during tensioning of the tendons. The
formwork should take due account of the calculated amount of positive or negative camber so as
to ensure the correct final shape of the structures having regard to the deformation of a false work,
scaffolding or propping and the instantaneous or deferred deformation due to various causes
affecting pre stressed structures. Where there are re entrant angles in the concrete sections the
formwork should be removed at those sections as soon as possible after the concrete has set in
order to avoid cracking due to shrinkage of concrete. Formwork shall be tight enough to prevent
any appreciable loss of cement during vibrations, suitable tolerances should be provided in the
formwork. Immediately before concreting all forms shall be thoroughly cleaned. Contractor shall
give the Engineer in charge due notice before placing any concrete in the forms to permit him to
inspect and accept the false work and forms as to their strength alignment and general fitness, but
such inspection shall not relieve the contractor of hues responsibility for safety of men, machinery,
materials and for results obtained.

22.  The Engineer in charge shall be informed in advance be the contractor of his intention to
strike any formwork. While fixing the time for removal of formwork, due consideration shall be given
to local conditions, character of the structure, the weather and other conditions that influence of
the setting of concrete and of the materials used in the mix. Where field operations are controlled
by strength tests of concrete, the removal of the load supporting or soffit forms may commence
when concrete has aftained strength equal to atleast twice the stress to which the concrete will
be subjected at the time of striking props including the effect of any further addition of loads.
When field operations are not controlled by strength tests of concrete the vertical forms of beams,
columns and walls, may be removed after 2 days. The props of slabs and beams may be removed
after 14 and 21 days respectively. All formwork shall be removed without causing any damage to
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the concrete. Centering shall be gradually and uniformly lowered in such a manner as to permit
the concrete to take stresses due to its own weight uniformly and gradually. Where internal metal
ties are permitted, they or their removable parts shall be extracted without causing any damage
to the concrete and remaining holes filled with mortar. No permanently embeded metal part shall
have less than 25mm. cover to the finished concrete surface. Where it is infended to refuse the
formwork, it shall be cleaned and made good to the satisfaction of the Engineer in charge.

23. Immediately after removal of forms, all exposed bars or bolts passing through the Cement
concrete member and used for shuttering or any other purpose shall be cut inside the cement
concrete member to a depth of atleast 25mm. below the surface of the concrete and the
resulting holes be filled by cement mortar. All fins caused by form joints, all cavities produced by
the removal of form ties and all other holes and depressions, honeycomb spofts, broken edges or
corners and other defects, shall be thoroughly cleaned, saturated with water and carefully
pointed and rendered true with mortar of cement and fine aggregate mixed in the proportions
used in the grade of concrete that is being finished and of as dry as consistency as is possible to
use. Considerable pressure shall be applied in filling and pointing to ensure thorough filling in all
voids. Surfaces which have been pointed shall be kept moist for a period of twenty four hours. If
rock pockets/honeycombs, in the opinion of the Engineer in charge are of such an extent or
character as to affect the strength to the structure materially or to endanger the life of the steel
reinforcement, he may declare the concrete defective and require the removal and replacement
of the portions of the structure affected.

24. In the case of reinforced concrete work workability shall be such that the concrete surrounds
and properly grips all reinforcement. The degree of consistency, which shall depend upon the
nafure of work and methods of vibration of concrete shall be determined by regular slump tests.
Following slump shall be adopted for different types of works.

Sr. Type of Work Slumps
No. Where Where Vibrators
Vibrators are are not used
used

(i) Mass concrete in RC.C. |10 mm to 25|80 mm
foundations, footfings and | mm
retaining walls.
(ii) Beams, slabs and columns |25 mm to 40| 100 mm to 120

simply reinforced. mm mm
(iii) Thin R.C.C. section or section | 40 mm to 50| 125 mm to 150
with congested steel. mm mm

25. Work strength tests shall be made in accordance with IS : 516. Each test shall be conducted
on ten specimens. five of which shall be tested at seven days and the remaining five at 28 days.
The samples of concrete shall be taken on each day of concreting and cubes shall be made at
the rate of one for every 5 cubic metre of concrete or a part thereof. However, if concreting done
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in a day is less than 15 cubic metre the minimum number of cubes can be reduced to 6 with the
specific permission of the Engineer in charge.

Similar works tests shall be carried out whenever the quality and grading of materials is
charged irrespective of the quantity of concrete proud. The number of specimens may be suitably
increased as deemed necessary by the Engineer in charge when procedure of tests given above
reveal a poor quality of concrete and in other special cases.

26. The average strength of the group of cubes cast for each day shall not Be less than the
specified works cube strength,20 per cent of the cubes cast for Each day may have values less
than the specified strength, provided the lowest value is not less than 85 per cent of the specific
strength.

27. R.C.C.work shall have exposed concrete surface. Centering design and Its erection shall
approved by the Engineer in charge.One carpenter with helper will invariably be kept present
through out the period of concreting.Movement of labour and other persons shall be totally
prohibited over reinforcement laid in position. For access to different parts, suitable mobile
platforms shall providedso that steel reinforcement in position is not disturbed. For ensuring proper
cover,motar blocks of suitable size shall be cast and tied to the reinforcement. Timber,kapchi or
metal pieces shall not be used for this purpose. Concreting of important structural members shall
always be done in the presence and underthe supervision of departmental person not below
the rank of Astt. Engineer / Addl. Asstt. Engineer, Overseer or as instructed by the Engineer in
charge. After removal of form work checks that concrete produced is of good quality.Plastering
shall not be allowed to the expressed faces of concrete.

28. In reinforced concrete the volume occupied by reinforcement shall not be The slab shall be
measured as running continuously through and the beam as the portion below the slab.

29. All necessary labour, materials, equipment, etc,for sampling, preparing test cubes curing
etc. shall be provided by the Contractor. Testing of the materials and concrete may be arranged
by the Engineer in charge in an approved laboratory at the cost of the contractor.

30. The payment will be made on cmt. basis of the finished work

31. The unit rate for concrete shall include the cost of all materials, labour, tools and plan
required for mixing, placing in position, vibrating and compacting finishing as per directions of the
Engineer in charge,curing and all other in cidental expenses for producing concrete of specified
strength to complete structure orits components as show on the drawings and according  fo
these specifications. The rate shall also include the cost of making / fixing and removing of all
centres and forms required for the work.

ltem No.3 Providing and casting in situ controlled cement concrete M.300 for R.C.C. Box,
Approach slab and cutt off walls as per drawing including necessary shuttering, laying, vibrating,
ramming and curing complete.

Controlled cement Concrete

1. For controlled concrete, design of the mix shall be approved after preliminary tests and all
necessary precautions shall be taken in its production to ensure that the required works cube
strength is attained and maintained. The controlled concrete shall be in eight grades designated
as M.100, M. 150, M. 200, M. 250,-M.300, M. 350, M. 400 and M. 450 with the suffix 'controlled' added
foit.
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2. In the designation of a concrete mix, letter M refers to the mix and the number to the
specified 28 days works cubs compressive strength of that mix on 150 mm. cubes, expressed in
kg/cm?2 where ordinary Portland cement conforming to IS : 269 or Portland blast furnace cement
Conforming to IS : 455 is used, the compressive strenght requirements for various grades of
concrete shall be as given below.

Grade of Concrete Compressive works test strength in kg/cm?2
on 150 mm. cubes, conducted in accordance with 1S:516
Min.at7days Min. at 28 days

M 100 70 100

M 150 100 150

M 200 135 200

M 250 170 250

M300 200 300

M350 235 350

M400 270 400

M450 300 450

NOTE - In all cases, the 28 days compressive strength specified in the above Table shall alone be
the criterion for acceptance or rejection of the concrete.

Where the strength of a concrete mix, as indicated by tests, lies in between the strength for any
two grades specified in the above Table such concrete shall be classified for all purposes as a
concrete belonging to the lower of the two grades between which its strength lies.

3. Concrete mix shall be designed on the basis of preliminary tests so as attain a strength at
least 33 per cent higher than that required on work tests. The proportions for ingredients chosen
shall be such that concrete has adequate workability for conditions prevailing on the work in
question and can be properly compacted with the means available. Except where it can be
shown to the satisfaction of the Engineer-in-charge that supply of properly graded aggregate of
uniform quality can be maintained till the completion of work, grading of aggregate should be
confrolled by obtaining the coarse aggregates in different sizes and blending them in the right
proportions as required. Aggregates of different sizes shall be stocked in separate stock piles.
Required quantity of material shall be stock piled several hours, preferably a day, before use.
Grading of coarse and fine aggregate shall be checked as frequently as possible, frequency for a
given job being determined by the Engineer-in-charge to ensure that the suppliers are maintaining
the uniform grading as approved for samples used in the preliminary tests.

4, In proportioning concrete, the quantity of both cement and aggregate shall be determined
by weight. Where the weight of cement is determined by accepting the maker's weight per bag,
a reasonable number of bags shall be weighed separately to check the net weight. Where
cement is weighed from bulk stocks at site and not by bags, it shall be weighed separately from
the aggregates. Water shall either be measured by volume in calibrated tanks or weighed. All
measuring equipment shall be maintained in a clean, and serviceable condition. Their accuracy
shall be periodically checked.
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5. It is most important to keep the specified water-cement ratio constant and at its correct
value. To this end, moisture content in both fine and coarse aggregates shall be determined by
the Engineer-in-charge according to the weather conditions. The amount of mixing water shall
then be adjusted to compensate for variations in the moisture cement. For the determination of
moisture content in the aggregates, IS : 2386 (Part -lll) shall be referred to. Suitable adjustments
shall also be made in the weights of aggregates to allow for the variation in weights of aggregates
due to variation in their moisture content. Minimum quantity of cement to be used in controlled
concrete shall not be less than 210 Kg. per cubic meter in plain concrete and not less than 300
kg/per cubic meter in reinforced concrete structural members. The minimum quantity of cement
for prestressed concrete work shall not less than 360 kg/per cubic meter of concrete nor shall it be
more than 540 kg/per cubic meter of concrete.

6. Following shall be the maximum nominal size of coarse aggregate for the different items of
work :

Sr. No. Item of construction Maximum nominal size of

Coarse aggregate

(i) R.C.C. well curb, R.C.C. well steining and R.C.C. piles. 40 mm

(ii) P.C.C. well steining 63 mm.

(iii) Well cap or pile cap; solid type pires, abutments and wing-walls, their pier caps. 40 mm.

(iv) R.C.C. works in cross girders, deck slab, wearing coarse, kerb, light posts, blast walls
approach slab etc., and hollow type piers, abutments, wing-walls and their pier caps. 20 mm.

(v) R.C.C. bearings 20mm

(vi) For any other item of construction not covered by items (i) to (v) above  As specified on
the drawing or as desired by the Engineer-in-charge in case it is not specified on drawing.

For heavily reinforced concrete members as in the case of ribs of main beams, nominal maximum
size of aggregate shall usually be restricted to 5 mm. less than the minimum lateral clear distance
between the main bars or 5 mm. less than the minimum cover to the reinforcement whichever is
the smaller.

7. Fine aggregate shall be clean, hard, coarse sand. It shall be free dust and such other
substances. The sand be get approved by the Engineer-in-charge.
8. All materials shall be stored as to prevent their deterioration of there quality and fitness for

the work. Any material which has deteriorated or has been damaged or is otherwise considered
defective by the Engineer-in-charge shall not be used in the works.

9. Cement shall be stored above the ground level in perfectly dry and watertight sheds.
Wherever bulk storage containers are used, their capacity should be sufficient to cater to the
requirements at site and should be cleaned at least once every 3 to 4 month s. The aggregates
shall be stored in such a way as to prevent admixture of foreign materials. Different sizes of fine or
coarse aggregate shall be stored in separate stock piles sufficiently away from such other to
prevent intermixing the materials.

10. The water for mixing shall be potable water to satisfaction of the Engineer-in-charge. The
quantity of water shall be just sufficient to produce a dense concrete of required workability for the
job.
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11. For all work concrete shall be mixed in a mechanical mixer which along with other
accessories shall be kept in first class working condition and so maintained throughout the
construction Mixing shall be continued fill materials are uniformly distributed and uniform colour of
the entire mass is obtained and each individual particle of the coarse aggregate shows complete
coating of mortar containing its proportionate amount of cement. In no case shall the mixing be
done for less than 2 minutes after all ingredients have been put info the mixer.

12. Mixer which have been out of use more than 30 minutes shall be thoroughly cleaned before
putting in a new batch. Unless otherwise agreed to be the Engineer-in-charge, the first batch of
concrete from the mixer shall contain only two thirds of normal quantity of coarse aggregate.
Mixing plant shall be thoroughly cleaned before changing from one type of cement to another.

13. The method of transporting and placing concrete shall be approved by the Engineer-in-
charge. Concrete shall be so tfransported and placed that no contamination, segregation or loss
of its constituent material takes place. All form work and reinforcement contained in it shall be
cleaned and made free from standing water, dust, snow or ice immediately before placing of
concrete. No concrete shall be placed in any part of the structure until the approval of the
Engineer-in-charge has been obtained.

14. If concreting is not started within 24 hours of the approval being given. It shall have to be
obtained again from the Engineer-in-charge. Concreting then shall proceed continuously over the
area between construction joints. Fresh concrete shall not be placed against concrete which has
been in position for more than 30 minutes unless a proper construction joint is formed. Concrete
shall be compacted in its final position within 30 minutes of its discharge from the mixer-unless
carried in properly design agitators, operating continuously when this time shall be within 3 hours of
the addition of cement to the rnix and within 30 minutes of its discharge from the agitator Except
where otherwise agreed to be the Engineer-in-charge. Concrete shall be deposited in horizontal
layers to a compacted depth of not more than 0.45 meter when internal vibrator are used not
exceeding 0.30 meter in all other cases.

15. Unless otherwise agreed to be the Engineer-in-charge concrete shall not be dropped into
place from a height exceeding 2 meters. When trunking or chutes are used they shall be kept
clean and used in such a way as to avoid segregation. When concreting has to be resumed on a
surface which has hardened, it shall be roughened, swept clean, thoroughly wetted and covered
with a 13mm. thick layer of mortar composed of cement and sand in the same ratio as in the
concrete mix itself. This 13 mm. layer of mortar shall be freshly mixed and placed immediately
before placing of new concrete. Where concrete has not fully hardened, all laitance shall be
removed by scrubbing the wet surface with wire or bristle brushes, care being taken to avoid
dislodgement of any particles of coarse aggregate. The surface shall then be thoroughly wetted
all free water removed and then coated with neat cement grout. The first layers of concrete to be
placed on this surface shall not exceed 150 mm. in thickness and shall he well rammed against old
partficular attention being given to corners and close sports.

16. All concrete shall be compacted to produce a dense homogeneous mass with the
assistance of Vibrators, unless otherwise permitted by the Engineer-in-charge for exceptional
cases, such as concreting under water, where vibrators can not be used. Sufficient vibrator in
serviceable condition shall be kept at sire so that spare equipment is always available in the event
of break downs,
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17. Immediately after compaction, concrete snail be protected against harmful effects of
weather including rain, running water, shocks, vibration, traffic, rapid temperature changes, frost
and drying out process. It shall be covered with wet scking, hessian or other similar absorbent
material approved by the Engineer-in- charge soon after the initial set, and shall be kept
contfinuously wet for a period of not less than 14 days from the date of placement. Masonary work
over the foundation concrete may be started after 48 hours of its laying but the curing of concrete
shall be continued for a minimum period of 14 days

18. Form work shall include all temporary or permanent forms required for forming the concrete,
together with all temporary construction required for their support. Formwork shall however be of
the following two distinct categories :-

(1) Shuttering i.e from work required for forming the concrete

(2) Scaffolding i.e. formwork required for supporting shuttering.

Forms for shuttering shall be constructed only, in metal suitably lined Forms for scaffolding shall be
constructed of metal or fimber. Both shuttering and scaffolding shall be substantial rigid
construction and shuttering shall be true to shape and dimensions show on the drawings. All bolts
and rivets shall be counter-suck and well ground to provide. a smooth, plane surface.

19. Forms shall be mortar-tight and shall be made sufficiently rigid by the use of ties and
bracings to prevent any displacement or sagging between supports. They shall be strong enough
to with stand all pressure, ramming and vibration, without deflection from the prescribed lines
occurring during and after placing the concrete. Screw jacks or hardwood wedges where
required shall be provided to make up any settlement in the formwork either before or during the
placing of concrete. Suitable camber shall be provided in horizontal members of structure
specially in long spans to counteract the effects of any deflection. The formwork shall be so fixed
as to provide for such camber. Forms shall be so constructed as to be removable in sections in the
desired sequence. Without damaging the surface of concrete or disturbing other sections. Unless
otherwise specified or directed, chamfers or fillets of sizes 25 mm x 25 mm shall be provided at all
angles of formwork to avoid sharp corners.

20 The inside surface of shuttering shall, except in the case of permanent form work or where
otherwise agreed to be the Engineer- in-charge, be coated with an approved material to prevent
adhesion of concrete to the form work. Release agents shall be applied strictly in accordance with
the manufacture's instructions and shall not be allowed to come into contact with any
reinforcement or prestressing tendons and anchorages. Different release agent shall not be used in
form work for concrete which will be visible in the finished works.

21. Special measures shall be taken to ensure that the form does not hinder the shrinkage of
concrete because without these cracking could occur before the form work is removed. Wherever
applicable arrangements must be made to ensure that the form work does not restrain the
shortening and hogging of the beams or slabs during tensioning of the tendons. The formwork
should take due account of the calculated amount of positive or negative camber so as to ensure
the correct final shape of the structure having regard to the deformation due of false work,
scaffolding or propping and the instantaneous or deferred deformation due to various causes
affecting prestressed structures. Where they are re-entrant angles in the concrete sections the form
work should be removed at these sections as soon as possible after the concrete has set in order to
avoid cracking due to shrinkage of concrete. Form work shall be tight enough to prevent any
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appreciable loss of cement during vibrations. Suitable tolerance should be provided in the
formwork. Immediately before concreting ail forms shall be thoroughly cleaned. Contractor shall
give the engineer-in-charge due notice before placing any concrete in the forms to permit him to
inspect and accept the false work and forms as to their strength, alignment and general fitness,
out such inspection shall not relieve the contractor of his responsibility for safety of men, machinery,
materials and for results obtained.
22. The Engineer-in-charge shall be informed in advance by the contractor of his intention to
strike any formwork. While fixing the time for removal of formwork, due consideration shall be given
to local conditions that influence the setting of concrete and of concrete and of the materials
used in the mix. Where filed operations are controlled by strength tests of concrete the removal of
the load supporting of soffit forms may commence when concrete has attained strengthing props
including the effect or any further addition! of loads. When field operations are not controlled by
strength tests of concrete the vertical forms of beams, columns and walls may be removed after 2
days, The props of slabs and beams may be removed after 14 and 21 days respectively. All
formwork shall be removed without causing any damage to the concrete. Centering shall be
gradually and uniformly lowered in such a manner as to permit the concrete to take stresses due
to its own weight uniformly und gradually. Where internal metal ties are permitted, they or their
removable parts shall be extracted without causing any damage to the concrete and remaining
holes filled with mortar No permanently embedded metal part shall have less than 25 mm. cover to
the finished concrete surface. Where it is intended to cleaned and made good to the satisfaction
of the Engineer-in-charge.
23. Immediately after the removal of forms, all exposed bars or boils passing through the
Cement Concrete member to" a depth of at least 25 mm. below the surface of the concrete and
the resulting holes be filled by cement mortar. All fins caused by form joints, all cavities produced
by the removal of form ties and all other holes and depressions, honeycomb spofts, broken edges
or corners and other defects, shall be thoroughly cleaned, saturated with water and carefully
pointed and rendered true with mortar of cement and fine aggregated mixed in the proportions
used in the grade of concrete that is being finished and of as dry a consistency as is possible to
use. Considerable pressure shall be applied in filling and pointing to ensure through filling in all
voids. Surfaces which have been pointed shall be kept moist for a period of twenty four hour. If
rock pockets/honey-combs, in the opinion of the Engineer-in-charge are of such an extent or
character as to effect the strength of the structure materially or to endanger the life of the steel
reinforcement, he may declare the concrete defective and require the removal and replacement
of the portions of the structure affected.
24, In the case of reinforced concrete work, workability shall be such that the concrete
surrounds and properly grips all reinforcement. The degree of consistency, which shall depend
upon the nature of work and methods of vibration of concrete shall be determined regular slump
tests. Following slump shall be adopted for different types of works
Type of work Slumps

Where vibrators are used Where vibrators are not used

(i) Mass concrete in R.C.C. foundations footings and retaining walls 10 mm  to 25 mm.
80mm.
(i) Beams, slabs and columns simply reinforced 25 mm.to 40mm 100 mm. to120 mm
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(iii)Thin R.C.C. section or section with congested steel 40 mm. to 50mm  125mm. to 150mm.

25. For controlled concrete preliminary tests shall consist of three sets of separate tests, and in
each set, tests shall be conducted on six specimens. Not more than one set of six specimens shall
be made on any particular day. Of the six specimen in each set, three shall be tested at seven
days and the remaining three at 28 days. The preliminary tests at 27 days are intfended only to
indicate the strength likely to be attained at 28 days. Work strength tests shall be made in
accordance with IS : 516. EACH test shall be conducted on ten specimens five of which shall be
tested at seven days and the remaining five at 28 days. The samples of concrete shall be taken on
each day of concreting and cubes shall be made at the rate of one for every 5 cubic meter of
concrete or a part thereof. However, if concreting done in a day is than 15 cubic meter , the
minimum number of cubes can be reduced to 6 with the specific permission of the Engineer-in-
charge. Similar works tests shall be carried out when ever the quality and grading of materials is
changed irrespective of the quantity of concrete poured. The number of specimens may be
suitably increased as deemed necessary by the Engineer-in-charge when procedure to tests given
above reveals a poor quality of concrete and in other special cases.

26. The average strength of the group of cubes cast for each day shall not be less than the
specified works cube strength. 20 per cent of the cubes cast each day may have values less than
the specified strength, provided the lowest value is not less than 85 per cent of the specified
strength.

27. R.C.C. work shall have exposed concrete surface. Centering design and its erection shall be
approved by the Engineer-in- charge. One carpenter with helper will invariably be kept through
out the period of concreting. Movement of labour and other persons shall be totally prohibited
over reinforcement laid in position. For access to different parts, suitable mobile platforms shall be
provided so that steel reinforcement in position as not disturbed. For ensuring proper cover, mortar
blocks of suitable size shall be cast and tied to the reinforcement. Timber, kapachi or metal pieces
shall not be used for this purpose. Concreting of important structural members shall always be
done in the presence and under the supervision of departmental person not below the rank of
Astt. Engineer/Addl. Astt.Engineer/Overseer or as instructed by the Engineer-in-charge. After
removal of form work and shuttering, the executive Engineer shall inspect the work and satisfy by
random checks that concrete produced is of good quality. Plastering shall not be allowed to the
exposed faces of concrete.

28. In reinforced concrete the volume occupied by reinforcement shall not be deducted. The
slab shall be measured as running contfinuously through and the beam as the portion below the
slab.

29. All necessary labour, materials, equipment, etfc., for sampling, preparing test cubes, curing
etc., shall be provided by the Contractor. Testing of the materials and concrete may be arranged
by the Engineer-in-charge in an approved laboratory at the cost of the contractor.

30. The payment will be made on cmt. basis of the finished work.

31. The unit rate for concrete shall include the cost of all materials, labour, tools and plant
required for mixing, placing in position, vibrating and compacting finishing as per directions of the
Engineer-in-charge, curing and all other incidental expenses for producing concrete of specified
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strength to complete the structure or its components as shown on the drawings and according to
these specifications. The rate shall also include the cost of making fixing and removing of all
centering and forms required for the work

ltem No.4 Providing and casting in situ-controlled cement concrete M-200 for R.C.C. return
as per drawings including centering shuttering, scaffolding where necessary, laying
vibrating, curing and finishing complete. (A) Height from 0.0 o 5.0 M.

The work of Providing and casting in situ-controlled cement concrete M.300 for R.C.C.
work in piers/ abutment and curtain wall as per drawing including centering,shuttering
scaffolding where necessary laying vibrating curing and finishing complete. as per
relevant specifications of ltem No. 3 of this contract. The measurement shall be in cum
basis.

ltem No.5 Providing and casting in situ controlled cement concrete M.300 for kerb/kerb
blocks including form work, curing and finishing complete

The work of Providing and casting in situ controlled cement concrete M.300 for kerb/kerb
blocks including form work, curing and finishing complete. as per relevant specifications of
Item No. 3 of this contract. The measurement shall be in cum basis.

ltem No.é Providing and casting in situ controlled cement concrete M.300 for average
75mm to 100mm thick wearing coat laid as directed including temping, vibrating, finishing,
curing & filling in joints with bitumen complete.

The work of Providing and casting in situ controlled cement concrete M.300 for average
75mm thick wearing coat laid as directed including temping, vibrating, finishing, curing &
filing in joints with bitumen complete..as per relevant specifications of ltem No. 3 of this
contract. The measurement shall be in cum basis.

ltem No.7 Providing and placing in position FE 500/500D TMT. Bar reinforcement including
cutting, bending, hooking and tying complete as per detailed drawing for raft slab, pier,
solid slab, kerb block, wearing coat etc.

1601. DESCRIPTION

This work shall consist of furnishing and placing high strength deformed reinforcement
(TMT)bars (untensioned) of the shape and dimensions shown on the drawings and
conforming to these Specifications or as approved by the Engineer.

1602. GENERAL

Steel for reinforcement shall meet with the requirements of IS 1786:2008.
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1603. PROTECTION OF REINFORCEMENT
Uncoated reinforcing steel shall be protected from rusting or chloride contamination.
Reinforcements shall be free from rust, mortar, loose mill scale, grease, oil or paints. This
may be ensured either by using reinforcement fresh from the factory or thoroughly
cleaning all reinforcement to remove rust using any suitable method such as sand blasting,
mechanical wire brushing, etc. as directed by the Engineer. Reinforcements shall be
stored on blocks, racks or platforms and above the ground in a clean and dry condition
and shall be suitably marked to facilitate inspection and identification.
Portions of uncoated reinforcing steel and dowels projecting from concrete, shall be
protected within one week after initial placing of concrete with a brush coat of neat
cement mixed with water to a consistency of thick paint This coating shall be removed by
lightly tapping with a hammer or other tool not more than one week before placing of the
adjacent pour of concrete. Coated reinforcing steel shall be protected against damage
to the coating. If the coating on the bars is domaged during transportation or handling
and cannot be repaired, the same shall be rejected.
1604. BENDING OF REINFORCEMENT
Bar bending schedule shall be furnished by the Contractor and got approved by the
Engineer before start of work.
Reinforcing steel shall conform to the dimensions and shapes given in the approved Bar
Bending Schedules.
Bars shall be bent cold to the specified shape and dimensions or as directed by the
Engineer using a proper bar bender, operated by hand or power to obtain the correct
radii of bends and shape.
Bars shall not be bent or straightened in a manner that will damage the parent material or
the coating.
Bars bent during transport or handling shall be straightened before being used on work
and shall not be heated to facilitate straightening.
1605. PLACING OF REINFORCEMENT

The reinforcement cage should generally be fabricated in the yard at ground level
and then shiffed and placed in position. The reinforcement shall be placed strictly in
accordance with the drawings ande shall be assembled in position only when the
structure is otherwise ready for placing of concrete. Prolonged time gap between
assembling of reinforcements and casting of concrete, which may remit in rust formation
on the surface, shall not be permitted.

Reinforcement ban shall be placed accurately in position as shown on the
drawings. The bars, crossing one another  shall  be tied together at every intersection
with binding wire (annealed), conforming to 15:280 to make the skeleton of the

reinforcement rigid such that the reinforcement does not get displaced during placing
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of concrete, or any other operation. The diameter of binding wire shall not be less than
1 mm.

Bars shall be kept in position usually by the following methods:

In case of beam and stab construction, industrially produced polymer cover blocks
of thickness equal to the specified cover shall be placed between the ban and formwork
subject to satisfactory evidence that the polymer composition is not harmful to concrete
and reinforcement. Cover blocks made of concrete may be permitted by the Engineer,
provided they have the same strength and specification as those of the member.

In case of dowels for columns and walls, the vertical reinforcement shall be kept in
position by means of timber templates with slots cut in them accurately, or with cover
blocks tied to' the reinforcement. Timber templates shall be removed after the
concreting has* progressed upto a level just below their location.

Layers of reinforcements shall be separated by spacer ban at approximately one
metre intervals. The minimum diameter of spacer ban shall be 12 nun or equal to
maximum size of main reinforcement or maximum size of coarse aggregate, whichever is
greater. Horizontal reinforcement shall not be allowed to sag. between supports.

Necessary stays, blocks, metal chain, spacers, metal hangers, supporting wires etc,
or other subsidiary reinforcement shall be provided 10 fix the reinforcements firmly in its
correct position.

Use of pebbles broken stone, metal pipe, brick, mortar or wooden blocks etc., as
devices for positioning reinforcement shall not be permitted.

Ban coated with epoxy or any other approved protective coating shall be
placed on supports that do not damage die coaling. Supports shall be installed in manner
such that planet of weakness an not created in hardened concrete. The coated
reinforcing Reel shall be held in place by OK of plastic or plastic coaled binding wires
especially manufactured for the purpose. Reference shall be made to Section 1000 for
other requirements.

Placing and fixing of reinforcement shall be impeded and approved by the
Engineer before concrete is deposited.

1606. BAR SPLICES

1606.1. Lapping

All reinforcement shall be furnished in full lengths as indicated on the drawing. No splicing
of bars, except where shown on the drawing, will be permitted without approval of the
Engineer. The lengths of the splice shall be as indicated on drawing or as approved by the
Engineer. Where practicable, overlapping bars shall not touch each other, and shall be
kept apart by 25 mm or | 4 times the maximum size of course aggregate, whichever is
greater. If this is not feasible, overlapping bars shall be bound with annealed steel binding
wire, not less than 1 mm diameter and twisted tight in such a manner as to maintain
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minimum clear cover to the reinforcement from the concrete surface. Lapped splices shall
be staggered or located at points, along the span where stresses are low.
1606.2. Welding
1606.2.1. Splicing by welding of reinforcement will be permitted only if detailed on the
drawing or approved by the Engineer. Weld shall develop an ultimate strength equal to or
greater than that of the bars connected.
1606.2.2. While welding may be permitted for mild steel reinforcing bars conforming to
1S:432, welding of deformed bars conforming to 1S:1786 shall in general be prohibited.
Welding may be permitted in case of bars of other than S 240 grade including special
welding grade of S 415 grade bars conforming to IS: 1786, for which necessary chemical
analysis has been secured and the carbon equivalent (CE) calculated from the chemical
composition using the formula :

is 0.4 orless
1606.2.3. The method of welding shall conform to 1S:2751 and 15:9417 and to any
supplemental specifications to the satisfaction of the Engineer.
Welding may be carried out by metal arc welding process. Oxy-acetelene welding shall
not be permissible. Any other process may be used subject to the approval of the
Engineer and necessary additional requirements to ensure satisfactory joint performance.
Precautions on over heating, choice of electrode, selection of correct current in arc
welding etc., should be strictly observed.
All bars shall be butt welded except for smaller diameter bars (diameter of less than 20
mm) which may be lap welded. Single-V or Double-V bun joints may generally be used.
For vertical bars single bevel or double bevel joints may be used.
Welded joints shall be located well away from bends and not less than twice the bar
diameter away from a bend.
Generally, shop welding in controlled conditions is to be preferred, where feasible. Site
welding where necessary shall, however, be permitted when the facilities, equipment,
process, consumables, operators, welding procedure are adequate to produce and
maintain uniform quality at par with that attainable in shop welding to the satisfaction of
the Engineer.
Joint welding procedures which are to be employed shall invariably be established by a
procedure specification. All welders an