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FROFERTY OF BHARAT HEAVY ELECTRICALS LIMITED

IT MUST NOT 3F USED DIRZCTLY OR INDIRECTLY IN ANY WAY DETRIMENTAL TO THE IMTEREST OF THE COMPANY

THE INFORMATON ON THIS DOCUMENT IS THE

CIVIL ENGINEERING |5 " EPEET

NG| JATE REVISION oA | cap [apeol

ISSUED AS STANDARD

8,

7

- ALL UGS SEALL BE OF 12EDR 16EH.Y.D. BARS CONFORMING TO IS : 1786

RAL NOTES:;

AND BHALI BFE CONNECTIC TO METAL INSERT PLAIES BY BMM FIL_ET WZLDS
AS SHCWN |IN SKETCHES.

METAL INSERT PLATZS SHALL Bz "2MM THICK OR 1BMM THICK AS PER
REQU REMENT COMFORMIMG TO |5 ¢ 226,

MOMENT ShEAR AND TEMSILE CAPATITIES IN TABLES ARE 3/4 OF THE ValUSS
CALCULATED BASED ON ALLCWABLE STRZISSES AS PER 15 : 458 (1978) AMD
IS : BOD (1962). THE FXTRA FACTOR OF SAFETY O 1.33 IS TD ACCOUNT FOR
THE NOM — UNIFORM WELDING AND WORKMAMSHI® AT SITE.

METAL INSERT PLATCS SHALL BE MARK-D DN DRAWING AS LUMDER: -
IP—{A) @ [C)
= |NSERT PLATE
A = TYPE OF INSERT PLATE
C = ELFVATION OF INSERT PLATE (TOP EDGE)
e.g. IP-ROc & EL.110.300 MEANS |NSFRT PLATE TYPE R9o AT ELCWATION 110.30C

METAL INSERT PLATES SHALL BE KEPT LUSH W TH CONIRETE SURFACE

THE LONGER SIDE OF "HE METAL INSERT PLATE SHALL 3€ KEPT VERTICAL
UH.ESS SAUWH OTHERWSE.

METAL INSERT PLATE ON COLUMM OR BEAM SHALL BF KEPT SYMMETRICAL
ABOUT g OF COLUMM OR BEAM. UNLESS SHOWN OTHERWSE

WHERE REQUIRED LUGS SHALI BT BENT AS SHOWN N 5'an 04

[ sHiotori | FILE wame &1 S,

%
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FORMULAE USED IN CALCULATION :—

(A} PURE SHEAR
SHEAR CAPACITY, o
(h & 3/4 » {nx Alx Fg)
oR
(s 3/4 « (nx78.4x 9% xvidou ) —

WHICH EVER 5 LESS

(A) COMBINED MOMENT AND SHEAR :—
T=+71 =#xl=ibd 215
Alx dst WHICH EVER IS LESS
T aheWELD SIZEXD. 71140 —
M=T.Z o

g g

2

&, SHEAR CAPACTY
.= 3/t xnxs _| WHICH FEVER IS LESS
(M £ 3/4 o (nx/Badn #< xVael )

5. MOMENT CAPACITY = 3/4xM

WHERE :
1. Pq = ALLOWABLE SHEAR STRESS Of LUGS = 160DKg,/Cm
2 ast — A_LOWABLE TENSILE STRESS IN LUGS = Z300Kg,/Cm”
% Thd = BOND STRENGTH OF CONCRETE , Kg,/Cm

L. @y = 28 DAYS 150mm CUBE STRENGTH OF GONCRETE , Kg/Cm”
5 @ = [UG DIAMETER, Cm

5 AL = SECTIONAL AREA OF A SINGLE LUG, Crm?

7. r = NUMEER OF LUGS

8 7 = SECTION MODULUS OF LUG GROUP

9. | = EMBEDDZD LENGTH

10. & = SHEAR STRENGTH OF SINGLE LUG, Kgs. -

11, T = TINSILC STREMGTH OF SINGLE LUG. Kgs.

(M:ﬂﬂ) + ( HL;?F:i:)E £ 1, HENCE 55 i}‘\ﬂt—(ﬁr} En.ﬂn.LrFl:E|

| SH1 02 0F 13 | FILE HAHE 411 53
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T
N LUG

g = DA OF LUG
| = WELD LENGTH AWAILABLE <[19C—74)

BENDING DIMENSICN FOR 12¢ & 169 LUGE

FROPERTY OF B-HARAT HEAVY LLECTRICALS |

-
-
=

(FOR.SPACING OF LUGS 2 190)

BEDRMATION ON THIS DOCUMENT IS TH
IT MUST MO| BE JSED DIRECTLY OR IMDIRESTLY M aNY WAY DETRMENTAL TO Tk

THE

WELD DET OF 12¢ & 168 LUGS WITH METAL INSORT PLATE

(FOR SPACING OF LUGS < 190 )
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| LGS

TYP. METAL INSERT

‘—E_ TOTAL LEMGTH OF

B e ™

| TOTAL LFNGTH OF

UGS

DETAIL TYP. METAL INSERT DETAIL
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Ok BOTTOM OF SLAB

30
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LEMGTH CF
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AENESRAL NCTES ON CONCRETE WORK '

f;.'::HE: e lat

2. All drawings shall be read in conjunction with the Contract |
Terma and Conditions, sveclficetions & scheduls of {tems. '

b. fppropriate Indian 3tanderd Codes insurporsted in the Eﬂ."lt!‘:!“.’l"lf
work s=naedficsticn shall be followad, :

c. A1l Mmengions and lecal levels ar i Millleetres snd oeneral
co-ordinaten ond erlavationg in metres, unless menticped vtherwlinn.

d, No dimensions shall he ==2l-d off, i

8., Lovation end detalls of constmaction joints shall be decided
by the Tnginecr-in-Charne r~f the =ite unless mentioned ctherwlise,

f. Por liguid retaining structures and struckures la contrect with
earth and water, water - atop shall be provided alooy all copstru-
ctlon jodnt: 08 rer the direction of the Eagineec-in-Cheras of the
slce, and as shawm in Arawings.

7. Wharever water bars are rroviced es in€icated in drewinos, the
ends of reinforerent hare shall be bembt suitably. : '

h, If #ny foundation restr on back Filled soil blw soll ghall be
well compacted (90K prostor density). I compaction 18 not possi-
ble, the hack filled emarth shall be removed and fille:d with P.C.C.
1:5:10 botucon the Bottor =f the foundaticn and Tettom of tho
exocavation.

eH=EETE

a. For =11 concrste works in genersl applicahls reculrements of
ISy 456-1978 ohell bhe met with. _

b. For extreme woather conereting suitmble provisione of I5:
TEGE1=1987T i5 to be folloued,

€. Ordinary Portland serent monfarmino 6 I5: 269 shesll be pued
fur all wuncrete werks,

ds All astructurol concrete shal? be of grefe 20 {in %1 anits)
unless maepntionzd gtherwiac.

e, The concreba mix proporticning shall be either desioned oo
nominal as pec At B of 181 45681972 rronortions £5r nominal,
mix concrate will be ag rer Table 3 AF TH: 4SM=1UrE,

f. Minimun eenent eftent - FMor MPS Ompcrete - A kafouum.

Par Mz2 Concrete - 360 kgfod.n.

Foar Mly Omcecrabs - 325 Rk,
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2

Qa

d.

op Eottom Eifen
Foundations arnd footings s 4] Th &0
Eaae Tafhinf basensnks, pits, an B
Trerches -’ -
Top siab 22 cazle tupnel 23 a0 £0
Walls of =éserepts,plits:s trenches
1} Depth 2.0 M g . 4% ocuma da

40 in=ines

14} Cepth fa Ze0 ¥ o - EX outal da

1

PRODUCT STANDARD JEG

SWITCH GEAR PAGE oF

il

-3 e,
I

g« The slumpg of the concrete ghall be ar per Artiele 6 of |
I5: 4H6=1%TE, i
. SaEmpling abd stpength test of copnorete chall he as per Art. 14
ol I8z 456-1978, IS: 119941159, T8: 516=1959 and contract spesi- |
ficetions,

1. All leen concrete shall be minlmum 75 mm thick of grade 1:5:10
and shall extend Z0 mm beyond foundation edge unlzas mentioned
stheowlue,

4= All vockets left in conzrete for grouking later shall hawe .
rovgh finlsh suffacoz, |

HEINFPORCING STEEL:

Br All reinforcing stesl s4all be high yleld strencth Acformes
bars conforming te IS:17B6 e IS5:1139 above 6 mm Ain., ind confords
inc to I5;: 432 grade I for 6 rm dla rode. ;

b. All splices and bends shall be @ per ISt 456. Unless nther-
wWise stated, Lhe declelon ¢f thw Zpglneer-in=Charge of the saiee
shall be final,

<. All dowel bars and laps provided chall have a hernd lenath of
50 times the diesmetes of the bar unless weptlionsd octhervine.
ReinSoreamant may be welded usino low Nydrooen electrodos.

e Snitable adjustment in reinfoc@mnant i lacing shall e made @n
aiee ws nlaar peftkets, anchor holts, ets, with polor eprroval of
the Enginesrein=Charge At the slte,

COVEil: l

The minimum clear concrete cover to the maln ceinforcement shalll
be the greater of the dim of the main relnfuicensnt and the fimu-
rea givan below unless mentioned cotherwlse,

|

A0 in=ide

Il.lllmlltﬂ- 3

e Y gy S —— Sy = | s e
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FRODUCT STANDARD 55

R | i :.-'n JF! ?Ej__: {;_';Ei_"'\"ﬂl Pz E 2F
ucipranciol] RO S EEL Tty W PO Ll o 0B '
L
d. o dottom Tickes
2. Columng 40 - 1
£. Beams 25 25 25
g« Slabs 15 1% : L

5. EMBECHMENTS:

a., Platexs, annles and othar sections used as smbedments shall
conform to IS 226, unless mentioned cotherwise,

b. Lugs used for anchoriog embscments shall conform to IS: 276,
133y 1786, I5: 1139,

c, Welding on lugs to embecdments sknll be done as &7 ISz Al6.

d, Expoaad surfeces of enbedlded varts shall be coeted with two
coats of rendl oxide primer,

. Tolerance Sor Fixing embednents and penetroations sholl o 6 omm
in genersl wnless meatisne? stherwize,

f£. Specing of embedment lucs and reilnforcemant shal! De suitably |

arfugted so as to-#mid interfersnce,

g. Wharsas possible, embednent rlates sahell be cut from 15 PLAT
aections.

TR PR - e - i —




-

Tt Y E

PRODUCT STANDARD lss ﬁ]

SWCH GGEAR PG CF

OENERAL NOTES ON STRUCTURSAL STEEL WORE [

l. HERAL:

3, This drawing shall te resd in conjumetlen with tha céntract |
werms and corditiens, specifications and schedals ~F fvems,

COPYRIGHT AMND COMNFILDERT AL

The mitrmativn vn thay doeament i the propeay of BHARAT HLAV

¥ OLLECTRICALS LIMMULED.

|',- CLHL |51

It musL nel pe used dimeelly o imdleciiy sy way damimensad 10 Lhe mieresy B!

Y, Armpenrists Indien Standard Codes Incorrorsted in the eoanrract
work srecificstions= shzll be followed. In cRee of any Cantoveray
the decision of the BEaqgineer-in-Charge zhall be binding om vhe ]
Contractor.

g. Unless nmentisred ~therwise, 211 dimensicns are In milli=eErme,

Z2a BnlEALrlad

2. Unless atherdise snecifizd, steel for hot oollad sepEietIral
shares and olates shall conforr to IS:226/2062,

b, Steel tubes for structural puarposes shall conform to ITS:1101.
¢. High strensth bolts shall confomm to I3:3727,

d, A1l mild steel boles and mits shall confomm o Black arade-8 |
spectFfied in IMp1387, unless coeolfied otherwise, |

@. All bolts, muts and lock nuts ghall confszm to the remuire-

mants of IS:1367.

3. CEMRETIICNS:

e ALl Shop & field connections shall e general 1y welded unless
ctherwise specified,

be Fipld monpecticns shell be made wilh blmck holts for ladders, |
handrail pests, stalr stringers, removeble members end floor
plete=, platform framing rambeare 200mn and under in size, purlins,
girta and minor pipe support wembers that requite not more than

th=am hlts por connection.

&. Splicen shall not be lovated cloger than tme~ metre, O nplioo
in ~mntilevered beamy shall bw locaied classr to the uphort thart
ane half ke length. No splice ghall be mede dn iAdle fourth
s iR s aioEl of ke span’ from suppott.

d. All ennneckions shall b= degicmed For the fall eapacisy of a0
connecte® membnra.

g. Bnd=s of mamhers are to be cut ot =ite O suit Sppoiil e prnddlee
fi[ nies Elﬂlr-l}r 'ﬂ"ﬂf‘}

m s BN -r'“.r:l—lli :-':
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COWITCH GEAR PAGE g %
B r:
d, RELOINGs q

a, All weld thickaness o be eguzl to 0.8 timea the thickness ~f

the thinrer member ¢r plete cennected unless spenificd achergise,
Ends of merbers 0 be welded alround to opposite profilos ot aite
are as follows wherever not indicated otherwioe. [

S o e e ot
2] .70, Seciion Sige of wold
it Pyt ik - gl --.-.--.--.-ﬂ________'!_
|
1. I 600, L 13C x 130 x 12 10 b :
L 157 = 150 = 12 =
2. I 500, I 450, I 400, [I 428C) £ b
L 104 = 103 = 10
B I 350, a0, ( L 200, [ 250, I 350) &k
L'BD x ED x E

L G5 x €5 x 6, L 50 = 50 x €

5e T 150, X 125 A 1

== ——— ——

b, Length of £illet welds shall ol e less than 4 times pominal
sime ol the weld or 40 mm whichever 1p ~ore.

Te Fillet walds terminating ot ends must heve retumms around cornors
nat -less than twice the nominal size of the weld,

d., Walding should e done as per I5:816<1969 for glectric arc
walding wherever reguired,

a. Edga preparation for welding shovld be done ays per 1S5B23-1944
and welding saymhals shall conforr to IS:E13-1%61 wherever mr-::il.

fo All kutt welés shall Be il penetralion butt wells.
T« Moterials conforming ¥ IS: 226, IB: 2062, 32 136D, GR 43D,

- MOITHM=M3E apeci ficaticns =nd hmvine thickmess ebove 20mn sre o be
preheated to 100 90 120 deg € Surinc weldino,

5, BOLTIMC.

To The minimom afze of Dolks =kell be IF pm unlere lirieans po o tho
alze of the oonnerted omcts,

b, Holaa for anchor bolts in =ege wlate: ko e S greater tHhan
v g of ancher boltsr unless specifi e oterwice,

c: Halen for bolts shell pdt So fo¥red Yy geas cettins wrosenan.

o = TR e e L E. o e
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Sed, Lenath af holt threads to be limited by washers. Ewery bolt
shall he provided with & cteel washar (other thap HSFG Bolts] under
the nut so that nc part of the thewaded portlon of the bholt s .
within the thickness of the parcts olted toosther.

&, No paintino shali be done For o distance of 75 mm Soom & QIoAD |
af HEFG Boaltn. <Cemeont wsshing or any btreatment rroviden om the
surface of structural meterislis neer HSPG Bolt connecticona are w0
he removed hy wire brushing before tha structural rembars fre
Faokpred,

f. High Strength Friction Grip Belts to bhe tidhtened wisth wrenches)
hy tha Turn-ofsthe nut Method, as outlined in the sceclilcations

far strmcorurel joints, using B5143%5, Part 1 Lolbks. HIFG Aolts —ncey
tightensd 2re nor 0 e alackened, reroved snd cedsad, '

b, BERFLEE FIHTERE

mt ef flotneas for flange shall mok be more then (+#) 1.0 me

and surfaen roughness chell pet be more than 160 microns. Surface
mreparntion holes ic 12.% Microns amd edoe prepersticns Sor walds
1= 25 Mierons utnless gtherwlsse sreciiled.

T« GoNERAL:

8. Fabricstion an?! erectlon of sisel work shall cénform to ThE0d
and I51808 ez appliceble,

b. foperatmr., dischragus, [iller plates, washers, téaperes or rlaln
shall be as=ed wherever necessasy or &8s romitired by tHe Enginear.

0. All gusset plales shell pe 17 mm thick unlera nntad otherwinsc,

2. A11 EFabzlcated sbructuzal steel, unless galvarisaesd shall reciwve
s shop coat of primer & paipted =5 yer Technical Spesifications,.

a., Colurin levels to be marked at every S metre level =karting
frum the nearest whole mimber Erm tor (1f not done in shepl.

f. Shim pDlates are tc ke rrovided below the £flancrs nf calumna
uncar the Yase laebe.

gs Refors erectlon of celunts on the foundations the top =urface
af hare oonerers shall e thoroudhly cleane? with wire hrushes

nnd by chdrploc o romeove @ll loose eberlal b epgico Troter hond
metwecn the grout and the bape conorouo,

h. Zelumns shall be srected plurb ti 8 Lolerance not excpeding ]
1 £ 1000 with s maxlmmm of 25 ey
mn ut the colurn centre Iine,

1. The =ymbol thus ghown in the foor drewinge Indboabs MRS
direction of Iowd bBearinng Luarcs of e gelll,
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Tre infeamation oo this documen i e propeny of BHARAT HEAYY ELECTRICALS LIV ITER,

ko mum ot be ased dorestly ot nireatly in any way détrereatal to i micres of Tac camne oy

= T

V7«3« Floor grills zre to be cut oL eite suilebly whorever neccmsary,
Whara the edoes <f logr gollls ere o be out st ocite to =aitr the |
spenings, oolumng op cther flogor reguizerents, they shall be reatly

cul apd banded aroun? ¢1l woeningg uslng edge octodps 5 x 32 or
F x 30 ag the Caze pay Lo,

¥, Bdges of all pletfoens e to be previded with guaré plate.

l. If width of gap Jdus to flecontinustion of floors/platfomms
exoeads 150 -m wnds ¢f such floora/platforms ghall be poovlidcd
with hané zalliongs. Handreiling shzall ot contd lovs= more £han
00 mn beyend the last hapdrell post,.
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e 50MM WILE ASBESTOS ComMeNT
FLAT SHEET, ALUMINIUN PLATE

TAWL *LUG AMD MILD STEFL PLATE DR
SCREW WITH COWVAL =LAl MaTERIAL

SHAFED SLOT AMO

WASHER 1ZMM GAP —RAW PLIG AND Slam

SCREWS @ 300 ¢,/
OUTSIDE

TYPICAL JETAILS {:_!_-‘ EXPANSION JOIMNT

CN_OUTER FACE OF COLUMNS

RAWL 2LUG AND SOMM
SCHEWS @ JD0MM ¢/c.

3 1
ETEFL OR ALUMINILIM ANGLE bl A
L

LT s
b F PLASTER

oMM GaF

TYPICAL DETAILS OF EXPANSION JOINT
AT CORNER COLUMNS

st o M ==
4 i .

'u._,h ;u.__.u"
P .alle, &

COLUMNS SEALING COMPCUND

IYRPICAL DETAILS OF EXPANSION JOINT

AT ISOLATED TWIN COLUMNS
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SECTION B—B
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