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~~ENOMENT NO. 1 DECEMBER 1979

TO
IS:8081-1976 SPECIFICATION FOR SLOTTED SECTIONS

!lteratioo!.

(P~ 4. ez.~. %.1) - Substitute the following
tor the existing clause:

'2.1 Slotted Section-- A structural member cold formed
from a-metal-strip: extrusion (in case or aluminium
only) generally of angle, cbaane L, nat and tee sections.
'nlese sections haYe a repetitiw patteru of perforation
and are fastened together by bolts/screva and outs.
The shape of the perforations shou1d be continuous curve
fl"!e of a cornel" or a notch. '

(Page 5, elauslJ 5.4, liPls J) - Delete the vords
'shall be giwn as even ti:lish'.

(Page 9. clauBs 6.6.%.1, lins 1) - Substitute
'shall' foX' 'will'.

ISMBDC T)

Pnnled dl Prm..ogr'l'h, New DelhI, Ph 5716847

 



IS : 8081 • 1976

Indian Standard
SPECIFICATION FOR
SLOTTED SECTIONS

n, FOREWORD

0.1 This Indian Standard was adopted by the Indian Standard, Institution
on 11 May 1976, after the draft finalized by the Struetur..1 En~IIl"'el1n!{

Sectional Committee had been approved by the Structural and Metals
Division Council and CIvil Engineering Division Council.
0.2 Slotted sections have come into use to a large extent because of
their ease in erection, dismantling and re-erection and facilIty in
transport. They have been used successfully in a number of apphcanons
like:

a) single and multi-tier storage equipment;
b) light framed structures;
c) m ..terial handling equipment;
d) partitiumng;
e) display equipment;
f) access cquipment ;
g) walkw:l}' and platforms; and
h) suspended ceiling, etc.

0.3 This standard has been prepared to guide the industries in the manu­
facture and use of slotted ,cdIOns.

0.4 Some design considerations have also been incorporated to facihtate
the design of structure, with slotted sections,

0.5 This standard keeps in view the manufacturing and trade practices
being followed In the country in this field.

0.6 In the formulation of this standard, assistance has been derived from
BS 4345: 1968 ' Specificanon fOI slotted angles' issued by British Standards
Institution.
0.7 For the purpose of deciding whether a particular requirement of this
standard is compiled WIth, the final value, observed or calculated, expressing
the result of a test, shall be rounded off in accordance WIth IS : 2-1960·
The number of significant places retained in the rounded off value should
be the same as that of the specified value in this standard.
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IS 18081-1976

I. SCOPE

1.1 This standard covers the requirements, such as materials, workmanship,
finish, strength tests, general design provisions, tolerances on dimensions
and marking for slotted sections.

1.2 This standard does not apply to steel sections used for the fabrication
of metal shelving cabinet (adJmtable type) and metal shelving racks
( adjustable type) which are covered by IS: 3312-1974* and IS: 1883­
1975t respectively.

2. DEFINmON

2.1 Slotted SeetioD - A structural member cold formed from a metal
strip, extrusion generally of angle, channel, flat and tee sections. These
secuons have a repetitive pattern of perforation and are fastened together
by bolts/screws and nuts, The shape of the perforations should be conn­
nuous curve free of a corner or a notch.

3. MATERlALS

3.1 Steel- Steel for the manufacture of slotted sections shall conform to
anyone of the grades shown in Table l.

TABLE 1 STEELS FOR MANuFACTVRE OF SLOTTED SECTIONS

STr,EL CONFORMING TO

IS:403O.1973t

(1)
IS: 513-1973'
IS: 1079-1973t

(2)
0, D, DD, EDD
O,D,DD,EDD
St 34
5t 4l
S' 50
S' 52
Halt hard
Quarter hard

e Specsficanon for cold rolled carbon steel sheets (se'ond rrJDl.SJOfI).
'[Specificauon foe hot rolled carbon steel sheet and strip (third revisimJ).
::tSpeclficatlon {or cold rolled carbon dee! strip [or general ea.ginceri..og purposes (.first

".Disl.Oft ) •

3.2 AIDminillln - Aluminium for slotted sections shall conform to
IS : 733-1975:j: or IS: 737-1974§ as appropriate.

"Specification tor steel shelvmg cabinets (adju.table type) (firsl r.......n).
t Specdicanon for metal shelvmg racks ( adjustable type) ('e&1JIld relJlSlOn ).

tSpcclficatlon for wrought alurrnmum and aiumiruum alloy ban, rods and sections
( for general engineermg purposes) ('"OM reCJIslDfI. ).

§Wrougbt aluminium ....d aluminiuw alloy', sheet .... d .trip (for gcacral CDgUlCerllll!
pwp<>fCI) ("<Una ,llJuiun ).

4
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with IS: -f75<J-196D::.

511.111 comply wuh

IS : B081 • 1976

3.3 Quality of Material- One tensile test and one bend test shall be
conducted according to the procedure specified in ]S' l663·l972~

(IS: lB16-1961t foralummmm) and IS 169~-1974t (IS:459B-I968§for
aluminium) for each lOt of material from which the sections are formed.

3.3.1 These tests may be carried out on the strip supplied by the steeIf
aluminium supplying mill or by the manufacturer of slotted sections, at the
stage Immediately pnor to punching and forming

4. WORKMANSHIP

4.1 Sections shall be supplied free from all burrs.

5. FINISHES

5.1 The manufacturer shall state the finish applied.

5.2 Before any pamt finish is applied, all surfaces shall be free from scale,
grease, ru')t or other surfac c imperfections. A coat of ant i-r-usr treatment
shall be apphcd before painting the str-c l surfaces.

5.3 If galvanizing j, carried out, It shall comply
Anorhzrng 01 alumiruum sections, If requrred,
IS : Hl6B-l %11f,.

5.4 All finishes shall cover evenly <Ill exposed surfaces, mcluding punched
edges (this applies only to standard lengths of sel uons and nut to sec lions
cut after firushing ) shall be given as even fimvh.

6. METHODS OF TEST FOR STRENGTH OF SLOTTED
SECTIONS

6.1 General

6.1.1 Tr-vts "hall lH' c.n r ied out by the rnanufac turt-t t1( u1rdrng to the
provrsions contained III t'rns ::.tal1(\.trd The'5e tt::S\.'" :-.hd1\ 'ue proved. .ma
..1ufhollZ("d b} an Independent au rhorrrv.

6.1.2 All M'ctlOn.. ~hd,ll be tested In the manru r d-sc nbcd III tlus speer­
E, .inon, Further tests may be "pecIficd for apphca n on-, n..t Cu\ • red III this
-taud.rrd For these tests, condmous of Io.uhng shall be replcsentative of
lilmc applymg in pracurr-, The rcquu emcnt-, 'l'l' ificd 111 6.1.3 and 6.1.4
vhall be complied WIth

·~le1hod for tensile testing of steel sheet and str-ip of thickness 0 5 rum to 3 mrn
( fir!>t reL ISfan J.

t~fdhud for ten-ale test [or lJ~ht metal- .mr l Ih.plr .1110\'s
;!\lethod of srrnple Lend rcsung of :,1 r-e-I shc • L "Ild st r rP less than 3 mm Ihrck (fujI rei /SIon ).
~l\1elhod Jcr simple bend re-r fur dh''''l1l11'), -n-d .lJurJJ3WWll .::dJo, sheet and stnp of

thickness betv.... cen 0 2 rum and I nnn,
HSrx-CInlatlOn feu hot-dip zrnc cO~1mR~ on an uc tural steel and other allied products
..- ..... pec.rlrcauon fur anochc co a.....ungs all .rlunnm.uu ',}!r:.! remsion )
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6.1.3 Evaluation oftest results shall be made on the basis of the mean
value obtained from not less than three .identmal specimens, provided
the deviation of any individual test results from the mean value does not
exceed ± 10 percent. If such deviauon from the mean value does exceed
10 percent, at least three more tests of the same kind shall be made. The
average of rhe three lowest values of all tests made shall then be regarded
as the result of the series of tests.

6.1.4 To determine the minimum yield stress ( 0'2 percent proof stress in
Case of aluminium section) of the lest plcees, a coupon shall be cut from a
secuon produced from the same strip as the specimens and shall br- loaded
in tension in accordance with IS: 1663-1972* (IS: 181b-1961t fat alu­
mmium }. Failure loads as determmed in 6.1.3 shall be reduced in the
following ratio:

Minimum yield stress of material ( minimum 0'2% proof strr-ss
in case or aluminium ser tions ]

Yield su ess of ·te't -prec« (02)(, proof stres'··in· case of
aluminium sectrons )

I n no case shall this ratio be greater than one Any rcsulrs obtained
from test pieces WI th a yield stress (0 2 percent proof stres» JI1 case of
aluminium section ) lower than the specified minimum shall be Ii(norpd.

N OTE - For the purpoc;e of rhrs standard the minimum yreld stress of material
(o(/H'"r than aluminium sectfons ) shall be taken a .. gn en in Table 2.

TABLE 2 MINIMUM YIELD STRESS VALUES FOR STEELS TO BE USED
FOR MANUFACTURE OF SLOTTED SECTIONS

~II~r\H1..r YIFLn STRE<:;S

IN' N/tnm'
(3)

140
170
205
235
295
355
370
245

(1)

IS: 513-1973'
IS: 1079·1973t

IS: 4030·1973t

STFEL C()Nr()RMI~(;TO

(2)

0, D, DD, EDD
0, D, DD, EDD
St 34
St 42
5,50
St 52
Half hard
Quarter hard

.Specification for cold rolled carbon steel sheets ( second ""U!tum ).
tSpt:clficatJOn for hot :roJ1t"d carbon steel sheer and .stnp ( tJnrJ rerusxon ).
:SpeC"lficatwn fOT cold rolled carbon sled strap for- general engineering purposes (first

'~l)1Sl01l ).

·l\{ethod for tensile (c:ulng of steel shed and Strip of rhrckness 0-5 mat to 3 mm
(first reVI$1on ).

tf'.1elbod fur tensile test for hght metals and their alloys.

6
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6.1.5 The pattern and pitch of stitching bolls in tests on compound
sections shall be specified by the manufacturer and shall conform to his
normal constructional practice.

6.2 Compression Teat - Struts shall be tested to failure III two ways as
given below:

a) Concentrically Loaded - The struts shall be ball loaded at each
end through the calculated centre of area of the mimmum net
cross section.

Ball seatings shall be such as to offer no torsional or rota­
tional resistance to the ends of the member. The thickness of ball
seatings shall be a minimum. The length of the member shall be
taken to the centre of the balls,

b) Eccmtr;clJlly LOMed - The lme of load shall corncrde WIth the
centre line of a specified line of holes. '1he end of the member
shall be free to rotate about one a:'<1S and restrarned at right angles
to it ( s.e Fig. I ).

l~~~--::?-CENTRE Llt~ES ~F rlOLoES

SECTION aErNO r r s rr o FOR
STRENGTH WHEN LOADED
ECCEN1RJ(ALLV JHROUG~t

LINE OF HOLES A

, I
I I

i

'----~'===='-- KNIFE EDGE:

B 4 KNIFE. EOCE

. C

F'G. 1 END CONDITIONS FOR ECCENTRIC STR l'T TEST

( OTHER END SIMIlAR)

7

 



IS 11001 • 1976

6.3 Beading Tuts - Beams shall he supported at each end with the
manufacturer's specified bolt pattern (the bolt. may have to be high
tensile in order to avoid being sheared). The effective span of the beam
shall be taken centre-to-centre of the bolt group. Loading shall be point loads
apphed at one-third points of the effective span. Loading shall be through
balls centred over the flanges of sections as shown in Fig. 2 and be such
as to offer no restraint to torsion) lateral buckling or other deformation
of the section. The deflection of the pomt marked A at the centre of the
beam shall be measured. Loading shall be to failure. Load deflection
graphs shall be plotted (He FIg. 3), and the flexural rigidity of the section
( based on the effecnve span) calculated. Where the load deflection curve
is not straight, a secant value for flexural rigidity may be taken to whatever
value of deflection is considered hrruting for general design. Based on the
moments of resistance and flexural rigIdity measured in the point load test,
loads and deflections may be calculated for any other system of loading.

SQUARE BEARING PLATt:
(THICKNESS TO BE MINIMUM

PRACTICAl3lE)

~-----SUPPORT BOLT
TNROUGN TOP
LJ~E Of: HOLE.S.

A

+

SUPPORT
BR'ACKE1

- •=...J..._

FIG. 2 METHOD OF SUPPORT A>lD LOAD ApPLICATlO>l 11'1 BE>lDI>lO TESTS

6.4 Tension Tests - Tensile strengths of members shall be determined
under both concentric and eccentric condition') of loadings. Eccentric ties
shall be loaded through one flange only, the lme of load coinciding WIth a
specified line of holes

6.5 Bearing Test - Bearing str ..ngth of section shall be determined for
the different sized bolts to be used with the sections

6.6 Presentation of Test Results

6.6.1 The report of the independent supervising engineer shall quote all
condrnons of lest, failure loads of specimens and yield stresses (0·2 percent
proof stress in case of aluminium sections) of speclmen material.

8
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~'>I"T vALUE OF D(FlFCTlON
, (f~AT!O OF SPAN) C.ONSIDERED

MAXIMUM PEFHo41SSlBLE

I.• I
II--~

"l[[ANT \.o\OOIJI,.US TO DEflECTION 6

OEFLECTlON.A ----

WL
M~ "6

13Wll
EI::::-­

1296C1.

FIG 3 TYPICAL LOAD/DEFLEC.TION GRAPH FROM BeNDING TEST AND

EXPRESSIONS FOR BENDING MOMENT AND FLEXURAL RIGIDITY

6.6.2 Technical data sheet. giving safe working loads for design purposes
shall state clearly the applicability and Iirmtations of all information includ­
ing minimum factor of safety on collapse. Information should be given
on the design and construction of connections so that these can be effected
in such a way that the condrtious of loadmg on a section in practice are
similar to, or less severe than, the conditions imposed in the tests. Design
strengths shall be given for:

a) concentrically loaded struts with an effective length factor of
one"

b) simply supported beams carrying a uniformly distributed load in
accordance with 7.3,

c) concentrically loaded ties, and
d) bearing strength,

Any other information based on test procedures described in
6.1.3 and 6.1.f, which the manufacturer may consider relevant shall be
gIVen.

6.6.2.1 The manufacturer will be responsible for the values of safe
working loads far design purposes and other information furnished by him.

9
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6.6.3 Design strength should be quoted for not more than increments
of 30 em length. Design strength, in 6.6.2 (a}, (b) and (c) shall be
obtained from tests specified in 6.2, 6.3 a nd 6.4 respectively. Any additional
information if required shall be supplied by the manufacturer regarding the
tests prescribed III 6.2, 6.3 and 6.4.

6.6.4 The safe load values shall be certified as having been obtained from
tests in accordance with the relevant clauses of this standard and adjusted
for the minimum specified yield stress (0'2 percent of proof strees 111 case
of alumimum section) for the rnaterral. The certificate shall be signed by
an independent qualuied engineer supervising the tests,

7. GENERA.L DESIGN PROVISIONS

7.1 Permissible Loads and Factors of Safety - For design purpose
the safe working loads shall be obtained by dividing failure load value
(based on the procedure described in 6.1.3 and 6.1 •• ) by the minimum
factor of safety as given below:

Steel Conforming to

IS; 513-1973' and IS: 1079-1973t
(IS' 733-1975t and IS: 737-\974§)
for aluminium

IS: 4030-197311

Factor of Safety

2'1

7.1.1 For permissible stresses in alurmrnurn alloys, reference may be made
to IS: 814-7'if.

7.2 Limiting Beam Deflection - The deflection of member shall not be
such as to impair the strength or efficiency of the structure or lead to
damage. Generally the deflection should not exceed 1/180 of the span.

7.3 The safe load values for beam, shall be determined as given in 7.1
and 7.2. The lesser of the two values shall be specified as safe working load
for beams. However, in case of loads which are determined purely on the
basis of the deflection, this value should be given in different colour or

eSpecificarion for cold rolled carbon steel sheets (second reVlsicm).
tSpeclficatlon for hot rolled carbon steel sheet and strip (third uvuion ).
tSpecificauon for wrought aluminium and aluminium alloy ban, rods and sections

(for general engmeenng purposes) ( ucpnd '",'~J-on ).
fSpecificatIon for wrought alurrumum and alumrruum alloys) sheet end strip (for general

engmeenng purposes ) (ucoNJ rtl1fswn ).
IISpec.ncauon for cold rolled carbon steel imp for general engineerlDg purposes

(firSI........ ),'Code of practice for use of allllllinium a\Ioya in luueturel ( U" ,.w).

10
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different type of print. In no case shall the design loads exceed the safe
working load limits.

8. TOLERANCES ON DIMENSIONS

8.0 Tolerances on dimensions shall be as given in 8.1 to 8.9.

8.1 Flange Seetional DimeD.ioa. - The tolerances on sum of the
dimensions of all flanges shall not exceed the following:

Nominal Size Tolerance
,....--------"---------., percent
Over Up to and

Including
mm mm

40 ±5
40 50 ±4
50 75 ±3
75 ±2

8.2 Flange Thickness - The tolerances on the thickness of the sectis-n,
for three grades of steel and for aluminium section shall conform to the
respective specificanon as appropriate.

8.3 IDternal Radins of Bend - The internal radius of bend shall be not
less than the thickness. and shall have a tolerance of 1·00 mm on the
nominal radius,

8.4 ADgie of BeDd - The angle of bend shall be ±2° throughout the
width of the flange

8.5 Size ofHoles- The tolerance on size of holes shall be ±O'I mm.

8.6 Pitch of Holes - The deviation in the pitch of holes shall be
±O'I mm.

8.7 Overall Length

8.7.1 Standard Length - The tolerance on standard lengths shall be
±1'6 mrn,

8.7.2 Overall Centre-to-Centre of End Holes - The tolerance on overall
centre-to-centre of end holes shall be ± 1'6 mm.

8.8 StraightDess - The offset shall not be more than 1/600 of the
length.

8.9 Twist of Section - The twist of section shall not be more than
40 minutes of angle per metre.

II

 



9. aoLTS AND NUTS

9.1 Bolts or screws and nuts used in conjunction with slotted section shall
generally be of hexagonal type. The detail specification of fastening may
be mutually decided between manufacturer and the purchaser.

10. MARKING

10.1 The slotted sections shall be marked with manufacturer's identi­
fication at suitable intervals not exceeding 300 mrn. The cutting mark
may be provided at appropriate intervals not exceeding 100 mm.

10.1.1 The product may also bc marked With Standard mark

10.2 The use of the Standard Mark IS governed by the prOVISIOns of the
Bureau of lndt an Standards Act, 1986 and the Rules and Regulations made
thereunder The details of condiuons under which the licence for the use of
Standard Mark may be granted to manufacturers or producers may be obramcd
from the Bureau of lndran Standards.

12
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BUREAU OF INDIAN STANDARDS

H"adqUllrt.,s
Manak Bhavan, 9 Bahadur Shah Zalar Mar9, NEW DELHI 110002
Telephones. 323 0131, 323 3375, 323 9402
Fax 91 11 3234062, 91 11 3239399, 91 11 3239382

3237617

3378662

603643

235 23 1~

8329295

Telegrams Manaksanstha
(Common to all OIIICes)

Telephone

8-77 00 32

C"nfral Laboratory

Plot No 20/9, SIte IV, Bahtbabad Industrial Area. Sahlbabad 201010

Reglonlt'Ortlees:

Central Manak Bhavan, 9 Bahadur Shah Zalar Marg, NEW DELHI 110002

'Eastem 1/14 CrT Scheme VII 11.1, V I P Road, Mani\<tola, CALCUTIA 700054

Northern SCO 335-336, Sector 34-A, CHANDIGARH 160022

Soulhern CIT Campus, IV Cross Road. CHENNAI600113

tWestem . Manakaleya, E9, Behind Marol Telephone Exchange, Andhen (East),
MUMBAI 400093

Branch Offices::

'Puahpek', Nurmohamed Shaikh Marg, Khanpur, AHMEDABAD 380001

tPeenya Industrial Area, t st Stage, Sangalore-Tumkur Road,
BANGALORE 560058

Gangotn Complex, 5th Floor, Bhadbhada Road, T T Nagar, BHOPAL 462003

~t No 62-63, Unrt VI, Ganga Nagar, BHUBANESHWAR 751001. -
Kalalkath" BUildings, 670 Avinashl Road, COIMBATORE 641037

Plot No. 43, Sector 16 A, Mathura Road, FARIDASAD 121001

Sa\lltrl Complex, 116 G T. Road, GHAZIABAD 201001

53/5 Ward No 29, R G Barua Road, 5th By-lane, GUWAHATI781003

5-8-56C, L N Gupta Marg, Nampally StatIon Road, HYDERABAD 500001

E-52, Chrtaranjan Marg, C-Scheme, JAIPUR 302001

117/418 B, Sarvodaya Nagar, KANPUR 208005

Seth Shawan, 2nd Floor, Behind Leela Cmema, Naval Kishore Road,
LUCKNOW226001

NIT BU,ldln9, Second Floor, Gokulpat Market, NAGPUR 440010

PaUlputra Industnal Estate, PA TNA 600013

Institution 01 Enqmeera (India) Budding 1332 Sh,VBjI Nagar, PUNE 411005

T.C No 14/1421, Umversrty P 0 Palayarn, THIRUVANANTHAPURAM 695034

5501348

839 4955

554021

403627

2101 41

8-288801

8-71 1996

54 11 37

201083

372925

21 6876

238923

5251 71

262305

323635

621 17

*Sales Office IS at 5 Chowringhee Approach, P.O Pnncep Street,
CALCUTIA 700072

tSales Office IS at Novelty Chambers, Grant Road, MUMBAI 400007

:tSaies Office is at 'F' Block, Unity BUIlding Narashimaraj8 Square,
BANGALORE 560002

271085

3096526

2223971
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