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Providing, erecting and fixing in position tiular/ angular steel medium class conforming

to 1S:806:1968 and 1S:1161:1979 for the work of skis, canopy, space frame et
including necessary rolled joists, channels, angletees, flats, angle cleats, gusset plat
position hip and jack lifters, purlins, etc. including cutting, and welding the members a
per detailed drawing and design. The rate shall idode for applying two coats off
approved make synthetic enamel paint over two coaif zinc chromate yellow oxide , a
per instructions. (Only standard measurements wilbe paid for).

Materials & Workmanship :

The relevant specifications efitNo. 10.01.b (given below) shall be followed.oPto
fabrication, all rolled sections shall be cold iginéened and freed from twists, wraps etc.
working shall be done only after prior permissiof the Engineer-in-charge. The surface
the members to be welded shall even so that temypfastening alignment should not allg
passage of a 0.2mm. thick filler gauge more thamr@0deep from the member's edge.
members shall be cut mechanically by saw or shday oxyacetylene flame.

Welding shall generally be done by electriccpes. Gas welding shall be restored to u
oxyacetylene flame with specific approval. Gas wegdshall not be permitted for structu
steel work.

The work shall be done as shown in the showidgs which should clearly indicate vario
details of the joints to be welded, shop and sétdad as well as type of electrodes to be y
Symbol for welding on plans and shop drawing sbalbccording to I.S. 813-1961. As far
possible every effort shall be made to limit theldivey that must be done after improj
welding that is likely to be done due to heightd difficult position on scaffolding etc.

The welding work shall conform to I.S. 816-19609.
Preparation of surface : Surfaces which are to be welded together shaftdmefrom loose

mill scale, rust, paint, grease or other foreigritenaA coating of boiled linseed oil shall
permitted.

Assembly for welding : Before welding is commenced, the plates shallits¢ lhe brough'£
in

together and firmly clamped or spot welded at $etdistance. The temporary connectio
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form of tack welding, has to be strong enough tll hioe plates accurately in place withput

displacement and shall be done keeping in vieviitiehed dimensions of the structure.

Precautions : The operations connected with welding and cuiggipment shall conform {o

safety requirement given in .S. 818-1968.

The following points shall be borne in mind durthg process of welding :

@ Welds shall be made in flat position whergwacticable.

(b) Arc length, voltage and amperage shall beeduib the thickness of material, type of
groove and other circumstances of the work.

() The segments of welding shall be such thatrevpessible, the members which offer
the greatest resistance to compression are wealded f

(d) Proper care shall be taken while welding, $brinkage and distortions, as the
drawing dimensions are the finished dimensions@ftructure.

(e) Cutting of the plates shall be by profile mgtonly

® All holes shall be cut by static drill or maegic drill only .no hole shall be
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made by cutting by gas /welding

(9 welding rod shall beshab India or equivalent & to be got approved before use
(h) Approved welder shall be allowed for full /¢tmous welding
()] ALL permanent erection nut bolts shall be 1SI makeGI coated only.

The defective welds which shall be consideradmful to the strength shall cut out 3
rewelded.

Finished welds and adjacent part shall be giedewith clean boiled linseed oil and after

stag has been removed welds and adjacent partbshmlinted after the same are approved.

All the members shall be thoroughly cleanedust, cakes, dust etc. and given a priming
coat of zinc chromate yellow oxide paint beforeiniy them in position. All fabricate)
members shall be suitably packed to be protected #my damage while transportation, if a

Grinding to the finished level is to be doiheljrected by the Engineer in charge. All expo
weld shall be ground smooth. Welds which have renlground shall be scrubbed with a 1
solution of Hydrochloric acid which shall be waslugdvith water before painting unless alk
resistant paint is used.

Erection in general, of the entire/part stireetshall be carried out as per the requirement
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approval of the Engineer-in-charge. Positioning kwelling of the structure, alignment and

plumbing and fixing every member of the structunallsbe in accordance with the relev.
drawings and to the complete satisfaction of thgiigrer-in-charge. The following checki
and inspection shall be carried out before, dusimgj after erection :

- Damages during transportation

- Accuracy of alignment of structures

- Erection according to drawings and relevant ifipations.

Mode of measurement & payment :
The relevant specifications of item No. 10.64allsbe followed.

The rate shall be for unit of one kg.

Only standard sectional weight will be considered/&ding will not be considered in weight.

Supplying, fabricating and erecting in positionStructural Steel works ( In R.S. joists

plates / channels / flats / angles / tees / Hollogections / Pipes and other structuraj:

sections, etc.) in Welded or bolted, in built-up s#ions, trusses, murals and other frame
works for main gate & other sections including cuting, hoisting, fixing in position,
applying a priming coat of Yellow zinc chromate primer and painting with two coats of|
synthetic enamel paint of approved colour & shadegtc. complete all as per specification
for all heights / all floors / all levels . The magrial shall be conforming to relevant IS
Statndards and Fabriction shall be according to tdS. Welding shall be carried out by
qualified welders. Electrodes for welding, the proedure, selection, test and inspectio
shall conform to provisions in IS 816, IS 818, IS2, and IS 833. Erection/ hoisting sha
commence only after passing of fabricated parts bihe Engineer -in- charge..

Material & workmanship;
The relevant specifications of item No. 10.01 lshalfollowed except that that the work sh
be carried out with steel sections as specifigtieritem.
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Mode of measurement & payment ;
The relevant specifications of item No. 10.64allsbe followed.
The rate shall be for unit of one MT.

Only standard sectional weight will be consedie® welding will not be considered in weigh

Providing, erecting and fixing in positiontubular steel sections having nominal bore

32mm, 50 mm, 80mm, 100 mm medium class confirming 1S:808, 1S:1161 & relevant
latest 1S standards for the work of for sheds, campy, space frame etc. including
necessary rolled joists, channels, angles, teest$l angle cleats, gusset plates, position H
and jack lifters, purlins, etc. including cutting, and riveting the members as per detaile(
drawing and design. The rate shall include for appling three coats of approved maki

synthetic enamel paint over a coat of zinc chromatgellow oxide as primer, as pef

instructions. (Only standard measurements will be aid for).
Materials & Workmanship :

The relevant specifications of item No. 10.&Ghall be followed and in addition, the followi
clauses shall be followed.

For assembling the Web plates for girders, lwihiave no cover plates, shall have their
flush with the top od angles unless otherwise reguiThe web plates when spliced shall h
a clearance of not more than 5mm. The erectionratiea for cleated ends of memb
connecting steel to steel shall preferably be meatgr than 1.5mm. The erection clearand
the ends of beams without web cleats shall not tkerilhan 3 mm. at each end but whers
practical purposes, greater clearance is necessatahle designed seating shall be provide
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Column splices and butt joints of struts and casgion members shall be accurately

machined and close-butted over the whole sectiooolumn caps and bases, the ends of s
together with the attached gussets, angles, chaetel shall be accurately assembled so
the parts abutting against each other over theeesurface of contact.

Erection : Steel work shall be hoisted andtecem position carefully, without any damage

hafts
that

to

itself. The method of erection proposed by the @Gatdr shall be got approved from the

Engineer-in-charge. The cont rcator shall be resiptanforsafe and proper erection with
unduly stressing the various members. Proper eanprauch as derricks, lifting tacklg
winches, ropes etc. shall be used.

The work may be erected in suitable parts as neaylitected by the Engineer-in-char
Fabricated members shall be lifted at such pomtassto avoid the deformation or exces:
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stress in members. The structure or the part placeplosition shall be secured against

overturning or collapse by suitable means. Thd steek shall be placed in proper position
per the approved drawings. Final reveting or peantbolting shall be done only after pro
alignment has been achieved.

Trusses shall be lifted only at the nodes. Thests above 10m in span shall not be slingg
the apex, as it shall develop compression strésske bottom member. They shall be lifted
slinging at the two midpoints of the rafters, whishall be temporarily braced by wood
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2.0

2.1

2.2

2.3
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10.03

member od suitable section. After the trusses kaeeg in position, purlins and wind bracing

shall be fixed as soon as possible.

The end of the truss which faces the prevailingdwishall be fixed with holding down bojts

and the other end shall be kept free to move. pansupto 10m, the free end of the truss ghall
be laid on lead sheet or steel plate as per desidrthe holes for holding down bolts shall| be
made in the form of oblong slots so as to permnet fike movement. For larger spans, [the

bearing shall be as per design.

Columns and stanchions shall be erected trulyceémvith the necessary cross bracing etg.

as

per drawing. The base shall be properly fixed whih foundation concrete by means of ang¢hor
bolts etc. as per design. Anchor bolts shall begalan concrete foundation. they shall be held
in position with a wooden template. The anchorsshiall be provided with suitable timier

mould or pipe sleeve to allow adjustment, whichllsha removed after the initial set pf

concrete. The spaces left around the anchor Wudi$ Isave a slopping channel leading to [the

side of the pedestal and on the underside of tee pkate to allow spaces being grouted
after the base plate is fixed in position. Groushgll be in CM 1:3 or as specified.

up

Bedding of column, stanchions etc. shall not beiezhout till the steel work has been finglly
levelled, plumbed and connected together. The Bi@amcshall be supported on steel wedges
and adjusted to make the column plumb. For muitieti buildings, the bedding shall not|be
done till sufficient numbers of bottom lengths tdrechions have been properly lined, levelled
and plumbed and sufficient floor beams are fixegasition. The base plates shall be wedged
clear of the base by MS wedges and adjusted wigeessary to plumb the columns. The daps

under the base plates upto 25 mm shall then beyeegrouted with cement grouts.
Painting : Relevant specification of item no.6a0dhall be followed.

Mode of measurement & payment :

The relevant specifications of item No. 10.Ghall be followed.
The rate shall be for unit of one kg.

Only standard sectional weight will be coaséd.

Fabricating, Providing and fixing skylight of approved make and design and as per
Engineer-in-charge’s instruction on skylight only ¢ear dimension should be paid for.

The relevant specification of item no. 10.01 shallfollowed same except that the worl{ of
fabricating and providing Skylight shall be carrimat with rolled steel sections as specifiedl in

the item.

The rate includes cost of materials labour, reglfor complete of the item including hoisting,

carriage, temporary erection like scaffolding, etc.

Providing, erecting and fixing in position iser plates ,railings,chain link or barbed wire
MS frame work,monkey ladder spiral staircase maddrom equal and unequal angles
flats, channels, square, rectangular or round hollev tubes, plates and perforated sheet ¢f
different sizes as per detailed drawing and desigimcluding grinding the welded spots &
paint. The rate shall include for applying two co#s of approved make synthetic enamg
paint over two coats of zinc chromate yellow oxias primer, as per instructions. (Only
standard measurements will be paid for).
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The relevant specification of item no. 10.01 shallfollowed same except that the work s
be carried out with steel sections as specifigtieritem.

Fabricating, supplying and fixing in positioncattle trap, railings, gate etc. made fron
rolled steel sections (equal and unequal anglesat, channels, square tubes and plates
different sizes) as per detailed drawing and desigmcluding filling the welded spots with
paint. The rate shall include for applying three cats of approved make synthetic enamg
paint over a coat of zinc chromate yellow oxide aprimer, as per instructions. (Only
standard measurements will be paid for).

The relevant specification of item no. 10.01 shallfollowed same except that the work s
be carried out with rolled steel sections as spetih the item.

Providing, erecting and fixing in position tbular steel sections of various sizes of mediu
class confirming to 1S:806:1968 and 1S:1161:1979 rfahe work of skylight, including

necessary rolled joists, channels, angles, teest$l angle cleats, gusset plates, position hi

and jack lifters, purlins, etc. including cutting, and welding the members as per detaile
drawing and design. The rate shall include for appling three coats of approved maki

synthetic enamel paint over a coat of zinc chromatgellow oxide as primer, as pef

instructions. (Only standard measurements will be aid for).

The relevant specification of item no. 10.01 shallfollowed same except that the work s
be carried out with tubular steel sections as fipddn the item.

Providing, erecting and fixing in position tbular steel sections of various sizes of mediu

class confirming to 1S:806:1968 and 1S:1161:1979 féthe work of monkey ladder, spiral
staircase including necessary rolled joists, chanis angles, tees, flats, angle cleats, gus
plates, position hip and jack lifters, purlins, etc including cutting, and welding the
members as per detailed drawing and design. The ratshall include for applying three)
coats of approved make synthetic enamel paint over coat of zinc chromate yellow oxidg
as primer, as per instructions. (Only standard measrements will be paid for).

The relevant specification of item no. 10.01 shallfollowed same except that the work s
be carried out with tubular steel sections as fipddn the item.

Providing, erecting and fixing in position tbular steel sections of various sizes of mediu

class confirming to 1S:806:1968 and 1S:1161:1979 rfdhe work of cattle trap, railings,
gate etc. including necessary rolled joists, chanlse angles, tees, flats, angle cleats, gus
plates, position hip and jack lifters, purlins, etc including cutting, and welding the
members as per detailed drawing and design. The ratshall include for applying three)
coats of approved make synthetic enamel paint over coat of zinc chromate yellow oxidyg
as primer, as per instructions. (Only standard measrements will be paid for).

The relevant specification of item no. 10.01 shallfollowed same except that the work s
be carried out with tubular steel sections as fipddn the item.

Providing and fixing weld mesh jali
Materials : Weld mesh jali shall conform to M-34

Workmanship : The relevant specification of item 10.01 shall bkofved except that th
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Iron & Steel Works

3.0

10.09.a
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3.1

3.2

3.3

10.09.b

work of weld mesh jali shall be carried out as ghetiail drawings and instructions of Enginger-

in-Charge. The MS Angles, MS Flats etc. shall beduas described in items. The rate plso

includes providing one coat of zinc chromate yelmxde and two coats of enamel paint.

Mode of measurement & payment:The rate shall be for unit of One sg.mt. Clearlésareg
of the shutter shall be measured.

Providing and fixing in position, interlockng rolling shutter of approved make, of 18
gauge, 75mm wide cold rolled MS lath interlocked nicluding top cover(16 gauge), spring
axles, guide rails (10gauge), tees, iron pulleysedrings, handles, holding down bolt
embedded in CC 1:2:4 including 2 coat of zinc chroate primer and 2 coats of syntheti¢
enamel paint of approved make & shade etc. as diresgdl. (Measurements considered fo
payments shall be clear size of opening plus guiddannels on both the sides for width
and 450mm on top for drum height.) rates shall beniclusive of fixing two no of 35x35x6
mm angles one leg to guide by welding & other letp wall by anchor fastener of
Hilti/Fischer  a) with push and pull arrangement.

1°ZJ

=

Materials : Rolling shutter shall conform to M-32, Enamel pahall conform to M-44.

Workmanship : The top cover, spring, axles, tees, iron pullegs ghall be supported ¢n

strong MS / CI brackets which shall be fixed irtte CC 1:2:4 of the lintel/lbeam as specified

with anchor fastener, screws, bolts etc. The guidle shall be fixed on to the sides of
opening as per the manufacturer's instructions. latie curtain (shutters) shall be laid

he
on

ground and the side-guide rails shall be bound iwvithith ropes etc. The shutter shall then be

placed in position and top fixed with suspensioaftshwith bolts and nuts. The side-gu
channels and the cover frame shall then be fixetidowvalls through the plate welded to
guides. These plates and brackets shall be fixatdpns of steel screw bolts and rawl pl

de
the
ugs

drilled in the wall. The plates and screw boltslisha concealed in plaster to make their

location invisible.
Fixing shall be done accurately so as to enswsgaa smooth operation of the shutter.
Mode of measurement and payment :

Measurement considered for payment shall ks siee of opening, between the jambs

Dlus

guide channels on both the sides for width and 4B@m top for drum height shall be added to

the height of the opening, the clear distance batvilee sill and the soffit of the opening.

The rate shall include for all materials, r@nsportation at site, labour etc. involved in
operation described as above. It shall includeforimer coat and 2 coats of enamel paint.

The rate shall be for a unit of one sqg. m.

the

Providing and fixing in position, interlockng rolling shutter of approved make, of 18
gauge, 75mm wide cold rolled MS lath interlocked,nicluding top cover, spring, axles
guide rails, tees, iron pulleys, bearings, handlefolding down bolts embedded in C(Q
1:2:4 including 1 coat of zinc chromate yellow oxiel primer and 2 coats of synthetig
enamel paint of approved make etc. as directed. (Msurements considered for payment
shall be clear size of opening plus guide channeda both the sides for width and 450mnj
on top for drum height.)

b) with mechanical device with a pair of handles.

[72)

Construction of Neutronics Laboratory Building aaitled works at Institute for Plasma Research (IlBRat, Gandhinagar.
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Iron & Steel Works

10.09.c

10.09.d

10.09.e

10.10.a

The relevant specifications of item no. 10.09alldbe followed except that the shutter shal
operated with a mechanical device with a pair oidhes.

Providing and fixing in position, interlockng rolling shutter of approved make, of 18
gauge, 75mm wide cold rolled MS lath interlocked,nicluding top cover, spring, axles
guide rails, tees, iron pulleys, bearings, handlefolding down bolts embedded in C(Q
1:2:4 including 1 coat of zinc chromate primer and2 coats of synthetic enamel paint @
approved make etc. as directed. (Measurements codsred for payments shall be clea
size of opening plus guide channels on both the s&l for width and 450mm on top for
drum height.)

c) shutter shall be partly grilled and partly pandled and pull and push type.

The relevant specifications of item no. 10.09alldbe followed except that the shutter shal
partly grilled and partly panelled, operated withl pnd push type arrangement.

Providing and fixing in position, interlockng rolling shutter of approved make, of 18
gauge, 75mm wide cold rolled MS lath interlocked nicluding top cover(16 gauge), spring
axles, guide rails (10gauge), tees, iron pulleysedrings, handles, holding down bolt

embedded in CC 1:2:4 including 2 coat of zinc chroate primer and 2 coats of syntheti¢

enamel paint of approved make & shade etc. as diresgdl. (Measurements considered fo
payments shall be clear size of opening plus guiddannels on both the sides for width

and 450mm on top for drum height.) rates shall beniclusive of fixing two no of 35x35x6

mm angles one leg to guide by welding & other letp wall by anchor fastener of
Hilti/Fischer
d) shutter shall be partly grilled and partly pandled, mechanically operated with a pain
of handles.

The relevant specifications of item no. 10.09alldbe followed except that the shutter shal
partly grilled and partly panelled, operated witmechanical device with a pair of handles.

Providing and fixing in position, interlockng rolling shutter of approved make, of 18
gauge, 75mm wide cold rolled MS lath interlocked nicluding top cover(16 gauge), spring
axles, guide rails (10gauge), tees, iron pulleysedrings, handles, holding down bolt

embedded in CC 1:2:4 including 2 coat of zinc chroate primer and 2 coats of syntheti¢

enamel paint of approved make & shade etc. as diresdl. (Measurements considered fo
payments shall be clear size of opening plus guiddannels on both the sides for widt}

and 450mm on top for drum height.) rates shall beniclusive of fixing two no of 35x35x6

mm angles one leg to guide by welding & other letp wall by anchor fastener of
Hilti/Fischer.

e) shutter shall be partly grilled and partly pandled, electricaly operated with wiring &
panel &mechanically operated with a pair of handlesetc complete with minimum ong
year guarentee of electrical items.

The relevant specifications of item no. 10.09alldbe followed except that the shutter shal

partly grilled and partly panelled, electricallyespted with wiring & panel & mechanically

operated with a pair of handles etc complete wikh year guarantee of electrical items.

Providing and fixing 1M. high, 32mm dia. G. A’ class pipe railing with verticals of
32mm dia. pipe with MS hold fast 25mm x 6mm x 10crfong, grouted in floor with CC
1:2:4 blocks fo size 15 x 15 x 23 cm., at 1M c/c with anchor fastener with intermediate
32mm dia. Gl pipe welded at all junctions, grindingsmooth the welded joints and endg

including 2 coat of zinc chromate yellow oxide prirer and 2 coats of synthetic enamg

Construction of Neutronics Laboratory Building aaitled works at Institute for Plasma Research (IlBRat, Gandhinagar.
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Iron & Steel Works

10.10.b

10.11

10.12

1.0

2.0

2.1

2.2

2.3

3.0

paint of approved make etc. as directed.

The relevant specification of item no. 10.01 shallfollowed same except that the work s
be carried out with 32mm GI "A’ class pipes as ifipdan the item.

The rate includes cost of materials, labour, meglior completion of the item.
The relevant specifications of item no. 13.02Idalfollowed for fixing the railing in CC 1:2]

hall

4

blocks of 15 x 15 x 23cm. size. The items of extiamaand 1:2:4 C.C shall be measufed

according to relevant items and the detailed sjgatibns for the same.

The rate shall be for a unit of one running mdsecavation and C.C 1:5:10 shall be paid e
under the head of the relevant items and as peectge unit.

- Do - as above but for 300mm high guard ifawithout intermediate members.

The relevant specifications of item no. 10.10alldbe followed except that the railing shall
300mm high with no intermediate rails.

Providing, fabricating, erecting and placing in po&ion MS structural steel work in roof
trusses, columns, beams, bracing, platforms, stairbrackets from Rolled sections ,plate
,angles channels & | beams etc., including cutly, wastage, welding (shop and site
bolting wherever necessary, including 2 coat ofrzc chromate yellow oxide primer and 2
coats of enamel paint in approved shade etc. comfdeas directed.

The relevant specification of item no. 10.01 shallfollowed same except that the work s
be carried out with structural steel sections asifipd in the item.

Providing, fabricating and fixing MS Girills o required Pattern as per approved drawing,
design and direction to window frames with MS flatésquare/round bars at required
spacing and frame all around fixed with Screws to wmdow frame including two coats of
painting with two coats of zinc chromate yellow oxie etc. complete.

Materials : The structural steel shall conform to M-22.
Workmanship :

The MS Grill shall be prepared as per the drgsvor as directed for fixing to wooden fran
of windows etc.

The grill shall be fabricated to the designd patterns shown in the drawings and the we
shall be as directed, and the joints shall beetver welded as shown in the plan or as dire
The grill so framed shall be fixed in to the franoéshe windows etc. before they are erecte
position. The outside strip frame of the grill $hwd housed to its full thickness into the req
cut into the frame of the windows etc. The grilbb be fixed to the frame with number
bolts and nuts of screws viz. bolt nut/screw peci®0 of the length of outer strip subject t
minimum of 2 Nos. on each side of the frame ondgated in the drawings or as directed.

The bolts and nuts or screws shall be countdr and shall be fixed with the top of their he
flush with the face of frame strips.

Mode of measurement & payment :

Construction of Neutronics Laboratory Building aaitled works at Institute for Plasma Research (IlBRat, Gandhinagar.
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CW 10

Iron & Steel Works

3.1

3.2

6.01.a

1.0

2.0

2.1

2.2
221

2.2.2

2.2.3

2.2.4

2.2.5

No payment shall be made for weight of scrdaeits, nuts etc. Only weight of grill shall
paid.

The rate shall be for unit of one Kg.

Steel work, riveted, in built-up sectionsydmed work, including cutting, hoisting fixing in
position and applying a 2 coat of zinc chromate ykeiw oxide/red oxide primer and 2 coats
of synthetic enamel paint, in Door/Window/Ventilata steel frames, shutters and the like.

Materials : The structural steel work shall conform to M-22n&icromate yellow oxide/rg
oxide primer to 1S:102-1962. Enamel paint to M-44.

Workmanship :

The steel sections, as specified or requsbkdll be straightened and cut square, to the aic
lengths, as per drawings and design, measured avgteel tape. The sections shall be
straightened and the finished goods shall be fiiga bending, twisting and other such defe
The cut ends, exposed to view shall be finishedos$mdNo two pieces shall be welded
otherwise jointed, to make up the required lengtmember, except as indicated in the drav
or as directed. All straightening and shaping,otonf the specified shape and size shall be
by application of pressure and not by hammering/ Bending or cutting shall be carried ouf
such a manner, as not to impair the strength ofrteal. All operations shall be done in ¢
state, unless otherwise directed/permitted.

Steel riveted or bolted, in built-up sections, frene work :
The steel structure as shown in the drawangss per direction of the Engineer-in-charge, |4
be laid out on a level platform to full scale or parts. A steel tape shall be used
measurements to ensure maximum accuracy.

The rate shall include all means of hoistingplaces with scaffolding and equipments, ¢
cutting chases, etc. in walls and floors of R.Cn@at finishing, concreting, etc.

Wooden templates 12 mm. to 19 mm. thick, etairsheet template shall be made to corres
to each connecting gusset plate/member and rives lshall be accurately marked on them
drilled. The templates shall be laid on the steehmpers, and holes of the steel members
also be marked for drilling. The base of steel cwla and the position of the anchor bolts s
be carefully set out.

All stiffeners shall be formed by pressurd ainere practicable, the metal shall not be cut
welded in making these. In major works or wherespecified, shop drawings giving compl
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details and information for the fabrication of tbemponent parts of the structure, including

location, type, size, length and details of rivetsfs, or weld shall be prepared in advance o
actual fabrication. The drawings shall indicate s#hep and field rivets and bolts. The s
members shall be distinctly marked or stenciledh waint with the identification mark, as giv|
in the shop drawings.

Great accuracy shall be observed in falwitabf various members, so that these car
assembled without being unduly packed, strainddroed into position and when built-up, sh
be true and free from twists, links, buckles orropmnts. Before making holes in individy
members for fabrication, the steel work intendedbéoriveted or bolted together, shall
assembled or clamped properly and tightly, so ansure close abutting or lapping of surfa
of the different members, with proper jigs andunes. All contact surfaces shall be cleaned
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2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

2.2.11

2.2.12

given a coat of primer. All stiffeners shall begghtly, both at top and bottom, without bei
drawn or caulked. The abutting joints shall be @utiressed true and straight, in the req
manner, as per the details and fitted close toggtheperly and tightly.

Web splice plates and fillers under stiffenshall be cut within 3 mm. to fit properly, carfige
angles, web plates of girders shall have their dhadh with the top of angles forming t
flanges, unless otherwise required. The web phlatesn spliced shall have clearance of,
more than 6 mm.

The erection clearance for cleared ends aofilees connecting steel to steel shall preferab
not greater than 1.5 mm. The erection clearantteeagnds of beams without web cleats shal
be more than 3 mm. at each end but where for digahoeason greater clearance is neces
suitably designed seating shall be provided.

Pins and rollers shall be accurately turmegauge. These shall be straight and smooth ae
from flaws. The roller bearing shall be providedhwadequate arrangement for holding
girders or trusses resting on it. In columns cays lzases, the ends of shafts together with
attached gusset angles, channels etc., afterngvétigether shall accurately be mechanise
that the parts butt connected against each othar tbe entire surface of contact, connec
angles or channels shall be fabricated and platgasition with greater accuracy so that t
are not unduly reduced in thickness by machining.

The ends of bearing stiffeners shall be nmaskd or ground to fit tightly, both at the top 4
bottom. All holes shall generally be drilled to thexjuired size and at required position. |
punching shall be permitted, provided it is donenB. or less in diameter and reame
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thereafter to the required size. The holes fortsivand bolts shall be larger than the nomjnal

diameter of rivets or black bolts, as allowabld®y 800.

Holes shall have their axis perpendiculah&osurface bored through. The drilling or rean

ing

shall be free from burrs and the holes shall bencend accurate, to the diameter specified in the

drawings. No enlargement of the holes by fillinganrdrilling or oxyacetylene flame shall
allowed. Maximum deviation for spacing of two hot#®ll be +1 mm. Holes for counter sur
bolts shall be made in such a manner, that theid$ét flush with the surface after fixing. Hg
reaming shall be allowed only if the number of fiadioles do not exceed 15% of the tq
number of holes for one joint.

The fabrication work shall be completed orkghop as far it is practicable to do so. Sitatg
shall be done with rivets and fitted bolts or blédits, as shown in the drawings or as direg
Generally the following principles shall govern tase of rivets, turned and fitted bolts, @
black bolts.

() Rivets and turned and fitted bolts shall bedusvhere the connection required is of su¢

nature, that slip under load has to be avoided.
(i) Black bolts may be used very sparingly wharerce is carried through a connection with
impact, vibration or reversal of stresses.

be
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Assembly : The parts assembled for riveting shall be in clometact with each other and

he

bearing stiffeners shall bear tightly, both at &yl bottom, without being drawn or caulked. The
abutting joints shall be cut or dressed true araigtt and fitted close together. Members tg be
riveted shall be properly pinned or bolted anddtigheld together while riveting. Hole for rivgts
and black bolts shall be of nominal diameter plisrim., for rivets of nominal diameter lgss
than 25 mm. and 2.0 mm., for rivets of nominal dien exceeding 25 mm., unless specified
otherwise. Drifting of holes shall not be permittexcept to draw the parts together and|the
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2.2.13
2.2.131

2.2.13.2

2.2.13.3

2.2.13.4

2.2.135

2.2.13.6

2.2.14

2.2.15

2.2.16

drifting tools so used shall have maximum diametgrexceeding the nominal diameter of riv
or bolts. Drifting done during assembling shall distort the metal or enlarge the holes.

Riveting :
Rivets shall be used where the conneigisach that slip under load has to be avoided.

Members to be riveted shall have all tharts firmly drawn and held together before anahdy
riveting and special care shall be taken in thgpeet for all single riveted connections.
multiple riveted connections, a service bolt shalprovided in every third or fourth hole.

The shanks of rivets shall project beytal plate surface sufficiently so as to fill thelen
thoroughly and form the required head after rivgtin

The riveting shall be done by hydraulipeumatic process. However, where such facildre
not available, hand riveting may be done, if peleditoy Engineer-in-charge. The rivet shall
heated red hot, care being taken to control theeeature of heating so as not to burn the s
Rivets of diameter less than 10 mm. may be fitdd.QRivets shall be heat finish with heads

ets

-or

(0]

\*2J

be
teel.
Full

and of equal size. All loose, burnt or badly formeets with concentric or different heads shall

be cut out and replaced. The heads of rivets slwmltentral to shanks and shall grip
assembled members firmly. In cutting out rivetsecshall be taken so as not to injure the ri
and the assembled members. Caulking or reoccuphiaijnot be permitted.

For testing rivets, hammer weighing apipnakely 0.25 Kg. shall be used. Both heads of
rivets shall be tapped, slack rivets will give #idww sound and a jar.

All rivet heads shall be painted with lestl paint, within a week of their fixing.

While bolting, all bolt heads and nuts sha&lhexagonal and of equal size, unless spe
otherwise. The screwed threads shall conform to18$63-1960 and the threaded surface s
not be tapered.

The nominal length of the bolt shall bedlsance from the underside of the head to thbdat
end of the shank. The nominal diameter shall bedtameter at the shank above the scre
threads. Bolts, nuts, washers shall be thoroudabned and dipped in double boiled linseed
before use. The bolts shall be of such length sio @soject atleast 2 clear threads beyond

the
ets

the

rified
hall

t
wed
oil,
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nuts when fixed in positions and these shall fithi@ holes without any shakes. The nut sh
fit in the threaded ends of bolts properly, i.etightening them so as to transfer the requ
tension. Where turned and fitted bolts are requicetde used in place of rivets, they shall

provided with washers not less than 6 mm. thickhat the nut when tightened shall not beaf

the unthreaded body of the bolt. Tapered washeaiktsh provided for all heads and nuts bea
on levelled surfaces. The threaded portion of thiesishall not be within the thickness of

parts bolted together, it shall project through o atleast by 2 thread. The faces of the
heads and nuts abutting against steel membersbghalbchine finished. Where there is a ris
the nut being removed or becoming loose due taitids or reversal of stresses, these shg
secured from slackening by the use of lock nutssamithg washers of cross-cutting, as directe

Bolts, nuts and washers shall be thorougldgned and dipped in double boiled linseed

| be
red
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[ing
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oil

before use. The whole steel work shall be paintita & coat of priming coat of red lead oxide

and 3 coats of synthetic enamel paint as per nelesgecifications of painting item no. 11.C
and 11.09. However, the application shall be shahthe first coat of paint shall be much ligh
than the final coat, the second coat shall be thlidighter than the final coat and the final ¢
shall be exactly of the shade specified. This bfiiation is done to demarcate the no
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CwW 10 Iron & Steel Works

application of painting coats.
3.0 Mode of Measurements and Payment :

3.1 (a) All work shall be measured on the basinaghed dimensions, as fixed on site and meadured
net unless specified otherwise.
(b) The weight of steel sections, steel stripBnished works shall be calculated from standard
weight on the same basis on which steel is suppligtie Contractor by the Institute or thgse
given in relevant IS Codes, if steel is arrangethleycontractor.
(c) The weight of steel plates and strips shaltab@n from relevant IS Codes, based on }.85
kg/mz for every mm. sheet thickness, if steel gpdied by the Contractor, otherwise, the weight
shall be calculated on the basis on which stemlpplied to the Contractor by the Institute.
(d) Unless otherwise specified weight of cleatackets, packing pieces, bolts, nuts, washers,
distance pieces, separators, diaphragm gussetdtakier all square dimension) fish plates gtc.
shall be added to the weight of respective items.
(e) In riveted work, allowance shall be made faight of rivet heads. No deductions shalll be
made for rivet or bolt holes excluding holes foctaor or holding down bolts.

(f) For forged steel and steel castings, weighti §fe calculated on the basis of 7850 K§/m
(9) Unless otherwise specified an addition of 2&P%he weight of structure shall be made|for
shop and site rivet heads in riveted steel stractur
(h) Dimensions other than cross sections and ribek of plates shall be measured to nepresi

0.001 m.

(i) Mill tolerance shall be ignored when weightistermined by calculation.

3.2 The rate includes cost of all material, labevection, hoisting, scaffolding, safety measurest| a
sundry required for proper completion of the itehwork, at all heights. This shall also include
conveyance and delivery, handling, loading, unlegdind storing etc. required for completjon
the item described above including necessary wagtaglved.

3.3 The rate shall be for an unit of one kg.

6.01.b Steel work, welded, in built-up sections, #med work, including cutting, hoisting fixing in
position and applying a priming coat of zinc chromée yellow oxide paint and 2 coats df
synthetic enamel paint, in Door/Window/Ventilator geel frames, shutters and the like.

1.0 Materials : Structural steel shall conform to M-22. Zinc chréengellow oxide primer to IS|:
102-1962. Enamel paint to M-44.

2.0 Workmanship :

2.1 The relevant specifications of item No. 6.04llshe followed except that the steel work shal| be
done by welding. Straightening, shaping to forntileg and assembling shall be as per item no.
6.01.a as far as applicable except that the wongsted or bolted' shall be read as "welded' [and
holes shall be made for the bolts used for tempdi@stening as shown in drawings. The
definition of various terminology in welding proseshall be as follows :

2.1.1 Run : The metal deposited during one passage of théradecor blow pipe, in making of|a
joint.

2.1.2 Bead : A single run of weld metal deposited on a surface.

2.1.3 Weld : An union between two pieces of metal at facesemutiplastic or liquid by heat or by

Construction of Neutronics Laboratory Building aaitled works at Institute for Plasma Research (IlBRat, Gandhinagar.
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2.14

2.15

2.1.6

2.1.7

2.1.8

2.1.9

2.1.10

2.1.10.1

2.1.10.2

2.1.11

2.1.12

2.1.13

2.1.14

2.2

2.3

pressure or both. Filler metal may be used to effecunion.
Weld metal : All metal melted and/or made plastic in makingeddy

Butt weld : A weld in which the weld metal lies substantiallighin the extension of the plan

£S

of the surfaces of the parts joined or within théelsion of the planes of the smaller of the 2

parts, of different size. The edges of the metatgs shall be bevelled or chiselled to the reqt
shape at the throat, for which no extra paymerit shanade.

Crater : A depression left in the weld metal where theveais broken or the flame was remov
End crater : A crater at the end of a weld or at the end oira |

Fillet weld : A weld of approximately triangular cross-sectiooinjng two surfaceg
approximately at right angles to each other inpajdént, tee joint or corner joint. It shall be
two types 1) Continuous 2) Intermittent.

Fusion welding : Any welding process in which the weld is made leefwmetals in a state
fusion without hammering or pressure.

Fusion Penetration :
In fusion welding, the depth to which the parent metal has been fused

In spot, seam or projecting weldingthe distance from the interface to the edge ofvibkl
nugget, measured in each case on a cross-seataglththe center of the weld and normal to
surface.

Non-fusion welding : A term applied to the deposition by Oxy-Acetylgmecess, of filler metg
on parent metal, without fusion of the latter.

Oxy-Acetylene pressure welding Pressure welding in which an Oxy-Acetylene flameassd
to make plastic the surface, to be united. Norfitketal is used.

Throat : In a resistance welding machine, the distance fimrcenter line of the electrodes
platens to the nearest point of interference fat Work or sheets. In case of seam-welg
machine with an universal head, the throat deptmessured with the machine arranged
transverse welding.

Throat thickness : The minimum thickness of weld metal in a fusiorldveeasured as under
a) For a fillet weld or A, V, U, J or a bevel buttweld : Along a line passing through the roof
b) For a close square-butt-weld in the plane of the abutting faces.

c) For an open square-butt-weld :At the center of the original gap in a plane pafab the
fusion faces.

Welding shall generally be done by electriccpes. The electric arc welding is usually ado
and is economical. In absence of electricity, gatoes shall be used. Gas welding shal
restored to using oxyacetylene flame with spegifior approval. Gas welding shall not

permitted for structural steel work as it requinesiting of the members along with the weld
rod and temperature stresses are likely to be digeélin the welded members. Precautions

be taken to avoid distortion of the members duenterature stresses.

The work shall be done as shown in the showidgs which should clearly indicate varig
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2.4

2.5

2.6

2.7

2.8

details of the joints to be welded, shop and siéded as well as type of electrodes to be U
Symbol for welding on plans and shop drawing shallaccording to IS : 813-1961. As far
possible, every effort shall be made to limit thelding that must be done after erection so
improper welding that is likely to be done due wghts and difficult position on scaffoldi
etc., after erection, is avoided. The maximum dianseof electrodes for welding any work sk
be as under, unless otherwise specified.

Average thickness of Maximum dia. of electrode
plate or section. to be used.
Less than 5 mm. 3 mm.
5 mm. upto but not

including 8 mm. 4 mm.
8 mm. upto but not

including 10 mm. 5 mm.
10 mm. upto but not

including 16 mm. 6 mm.
16 mm. upto but not

including 25 mm. 9 mm.
25 mm. and over 9 mm.

The welding work shall conform to IS : 816-19609.

Preparation of surface :Surfaces which are to be welded together shdlidgefrom loose mil
scale, rust, paint, grease or other foreign matercoating of boiled linseed oil shall
permitted.

Assembly for welding :Before welding is commenced, the plates shalirselrought togethe
and firmly clamped or spot welded, at specifiedattise. The temporary connection has tc
strong enough to hold the plates accurately inepléithout displacement.

Precautions : The operations connected with welding and cutéggipment shall conform {o

safety requirement given in IS : 818-1968.

Welding process :The following points shall be borne in mind durthg process of welding :
(a) Welds shall be made in flat position whergracticable.

(b) Arc length, voltage and amperage shall beeduib the thickness of material, type of gro
and other circumstances of the work.

(c) The sequence of welding shall be such thatrevpessible, the members which offer
greatest resistance to compression are welded first

(d) Freedom of movement of one member of the jehmll be allowed wherever possih
Wherever joints shall be welded allowance shatinaele for the movement of one componer|
the order of 1.5 mm.

(e) The electrode manipulation during welding kbalsuch as to ensure that (1) The base 1
is in fused stage when the filler metal makes adnéth it. (2) The filler metal does n

sed.
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overflow upon any unfused base metal. (3) The batal is not under-cut along the weld edges.

(4) and that the metal floats, the slag, the oxales the gas that bubbles to the surface be
the advancing pool.

Each time the arc is started, the electrodé lshanoved in such a way that the fusion of theef
metal at the starting point is assured. At the detigm of a run the movement of electrode s
be adjusted or the electrode size changed.
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2.9

2.10

2.11

2.12

2.13

2.14

3.0

3.1

3.2

3.3

EO3

After every interruption of the arc exceptla tompletion of a run, the arc shall be rests
ahead of previous deposit and then moved bacHltthé crater or such alternative technig
shall be used as will ensure complete filling @& tnater or complete fusion between the new
old deposits and the base metal at the point @tijpm and result in continuous weld. Before
welding operation is completed, all traces of slagll be removed from the deposit, by chipg
if necessary and the deposit and the adjoining tmesal shall be wire brushed and cleaned 3
points. The requirements shall apply not to sudceedayers, but also to successive beads a
the overlapping area wherever a junction is madstaning a new electrode.

The weld shall be free from cracks, discortiynand other defects like under size, over S
under-cutting etc. All the defective welds whiclakive considered harmful to the strength g
cut out and re-welded.

Finished welds and adjacent part shall beepred with clean boiled linseed oil and after &ity$

has been removed from the welds and adjacent paitging shall be done after the sam
approved.

All the members shall be thoroughly cleanerusf, cakes, dust etc. and given a priming co
red lead paint before fixing them in position.

Grinding to the finished level is to be doifigjirected by the Engineer-in-charge. All exp
weld shall be ground smooth. Welds which have eenbground shall be scrubbed with a 1
solution of Hydrochloric acid which shall be waslwdvith water before painting unless alk
resistant paint is used.

For erection the relevant specifications emitno. 6.01.a shall be adopted except that v
erecting a welding structure, adequate means bleatkmployed for temporary fastening

members together and bracing the framework ungljtints are welded. Such means s
consist of bolts, tack welding or other positiverides imparting sufficient strength and stiffn
to resist all temporary loads and lateral forcetuing wind.

Mode of Measurements and Payment :

The relevant specifications of item No. 6.Ghall be followed. The weight of welding mate
shall not be added in the weight of members fommayt and nothing extra shall be paid
making and filling the temporary fastening of menslaturing erection before welding.

The rate shall be for an unit of one kg.

Only standard sectional weight will be consedeaind welding will not be considered in weigh
Supplying and tying G.I. Barbed wire consistingof 2 ply line wire having nominal
diameter of 2.5mm (Tolerance + OR - 0.8mm), point ire (Barbs_ of nominal diameter

2mm (Tolerance + OR - 0.8mm) with the barbs havindgour points, including tying in
between fencing posts, stretching wires and providg diagonals, inlcuding tying to posts

with G.I. wire of dia 1.6mm (16g) and fixing the vires to nib in the posts, etc complete all

as per drawing and specifications.

Note: 1. The G.I. barbed wire shall weigh minimum 0.8kg / 100mtr and maximum 12.5 kg
/ 100mtr with barbs placed at 75mm c/c (Tolerance ©OR - 12mm) and the barbed wirg
shall conform to IS 278 - 1978. 2.The length of dacow and each diagonal row of barbec
wire will be measured in running metre for payment. G.l. binding wire will not be
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1.1
posts

11
1.0

11

1.2

13.02

1.0

2.0

2.1

2.2

2.3

2.4

3.0

measured for payment. Note : The quoted rate shoulthclusive of cost for binding wire
also).

shall be measured and paid under same itemagelyan kg.

Material & workmanship ;

The relevant specification of item 10.01a shallfollowed for fabrication & erection of M

The post shall be fabricated & erected in line ll&plumb very precisely.
Mode of measurement;

The length of each row and each diagonal row obdzhmwire will be measured in runni
metre for paymerthe wire shall be measured in rmt

MS post as per drawing shall be fabricatedektexd as per specifications of item no 10.01

Providing and fixing 1.20 m. high fencing wit 2 m. long M.S. angle posts, 40 mm. X 4
mm. x 6 mm. size and oil painting in 3 coats, fixedt 2.5 m. C/C., with five horizontal

lines and two diagonals of galvanised steel barbeslire, weighing 9.38 Kg. per 100 m{

(Min.), strained and fixed to posts with G.I. stapés, including fixing the post in ground
with 0.5 x 0.5 x 0.5 m. block of C.C. 1:5:10 (1 ceant : 5 sand : 10 graded bricK
aggregate, 40 mm. nominal size) etc., complete.

Material : 1.1 Water shall conform to M-1. Cement shall comf to M-3. Sand shall

conform to M-6. Bricks bats aggregate shall confoeonM-14. Oil paint shall conform to M
44. Barbed wire shall conform to M-65. Structutaks$ shall conform to M-22.

Workmanship :

The pits of the size 0.5 m. x 0.5 m. x 0.5 halldirst be excavated, true to line and level

receive the post at 2.5 m. C/C. The relevant spatidns of item 1.01 shall be followed for

excavation work.

S

10

, to

The pits shall be filled with a layer of 0.15 tmck lean concrete 1:5:10 (1 cement : 5 Sand :

10 graded brick bat aggregates, 40 mm. nomina).site M.S. angle, 40 mm. x 40 mm.
mm. shall be then placed over the concrete inlingeand plumb. The remaining portion
block shall be filled in with lean concrete 1: 548d rammed properly so as to form total
m. x 0.5 m. x 0.5 m. concrete block. The concrbtdl $e cured for 7 days to allow it to S
For lean concrete 1:5:10, relevant specificatioomfsection 2.00 shall be followed.

The barbed wire shall be stretched and fixe8 morizontal rows and two diagonals. T
bottom row shall be 140 mm. above ground and tee &t 125 mm. center to center. T
diagonal shall be stretched between adjacent [rasts top wire of one post to the bottc
wire of the next post. The wires shall be fixedh®e posts by means of staples.

The M.S. angle posts shall be painted withascof oil paint of approved tint and shade.
relevant specifications of section 11.00 shalldieied.

Mode of Measurements and Payment :
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3.1 The work shall be measured for the finishedkviam center to center of the posts. The it¢gms
of excavation and 1:5:10 C.C shall be measuredrdicgpto relevant items and the detailed
specifications for the same.

3.2 The rate shall include the cost of all labautt enaterials (its taxes, levies, transportatior) gtc
involved in the operations described above.

3.3 The rate shall be for an unit of one rmt. Exatiawm and C.C 1:5:10 shall be paid extra under
the head of the relevant items and as per respaativ. The rate includes the cost of painting.

L12 Supplying and fixing chain link fenang using G.I chain link fencing tied to the post
etc; all as directed by the Engineer-in-charge.
Using G.I CHAIN LINK FENCING of size 50 x 50 x 10gx 10g.
Material

G.l. Chain link fabric fencing of required width mesh size 50 x 50 or 25 x 25 mm or

specified otherwise of approved brand and madeedied dia Gl wire PVC coated of

specified thickness / or not as specified in itdrmequired colour or shade to be used.
2.0 Fixing : Gl chain link shall be stretched and fixed in spediwidth, strengthening with
mm

NJ

dia wire or nuts bolts & washers as required toldmee complete as per the direction of
Engineer-in-Charge.
3.0 Measurements: The length and width shall be measured correctcm.alhe area shall

calculated in square metre, correct to two pla¢eeoimal.
The rate shall include the cost of material an@labnvolved in all the operations
described as above.
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