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wsed the horizontal distance betwedn hars of 1
growp may he reduced 10 two-thirds the
nominal maximum size of the conrse ng e e,
provided thw sufficient spice in befl hetweon
proups uf bars o eniable the vibrator o be
i mersed,

Where there are two or muore rows of bos, the
buts shall be vertically in line and the minimuns
vertical distance hetween the bars shall he
15 i, two-thirds the nominal maxinum size
of uggrepate or the maximum size of horg,
whichever is greater.

¢

26.3.3 Muxinuim Distance Hetween Burs in Tension

Unless the caleutaion of erack widths shows that a
preater spawing bs goce ptable, the following rules shaoll
be applied 1o Mexural members in normal internal or

external conditions of expasure,

e
a1 Beamy — The horizontal distance belween

pural el reinforeement bars, or groups, near the
tension face of o beam shall not he greater
than the value given in Table 15 depending on
ihe amuvunt of redistribution cnrried oul in

analysis and the charncteristic strength of the;

reinfivcement.
b Elabs

Iy The horizonial distince hetween parallel main
reinforcement hars shall pol e o thian thres
times the effective depth ol solid slab of

34 Neminal Cover 10 Heinforcement

26,40 Nemdnal Civer

Nomninnl cover ba the desipn depth of concrele cover
ter il sieel reinforeements, including links, o is the
dimiension used bn design and indicated in the drawings,
11 sl b not Jess than the diamcter of the har.

26,42 Nominal Cover i Meel DPurability Requirement
for the nominal cover of nofmal-
weight aggregate concrele which should be provided

1o all reinforcement, including links depending on the
condition of exposurc deseribed in 8.2.3 shall be as

given in Tablc I6.

Minimum valucs

r for a longitudinal reinforcing
| ¢over shall in any CBSE nol
less than the diemeler of
such bar, In the case ol columns of minimum
dimension of 200 mm ar wnder, whose reinforcing bars
do ned cxeecd 12 mm. @ nominal cover of 25 mim_may

boused.  ft o e

26.4.2.2 For fooungs minimum cover shall be
26.48.3 Npminal Cover 1o Meet Specified Perind of

Fire Revislance

Minimum values of nominal cover af normal-weight
aggregate conerele 1o be provided toall reinforcement
including links to meel specified period of fire
resistanee shall be given in Table [6GA.

16.5 Requirements of Reinforcement for
Siractural Members

26.4.2.1 Howeve
har in a column noming
be less than 40 mm, of

5() mm,

200 mim whichever is sinaller.
2y The horizental disiance between parallel  26.5.1 Heams:
reinforcement hars provided against _ ;
<hrinkige and temperature shall not be more 26.5.1.1 Tension reinforcement
than five times the cffective depthofa golid a) Minintuam reinforcement—The minimum area of
wlah or 450 mm whichever i smaller. lension reinforcement shall be not less than that
Table 15 Clear Distance Between Bars
[Tl 26.3.3)
I Percendage Redistribution iouy frasm Sectlon Comskdered
- Mb | = 15 ] 0 + 1% I + M
Clear Dlgptance Belween Hars
Mt ium oy Fim mam T
156 TiE 260 s W0 a0
415 125 1A% 1B Ii0 k]
400 105 130 |50 175 195
v eRvinoaEnlE unies In the

HOTE = The JpaAngs given im ihe izlle are nod
calculation of tha moresd of EElisnce, S, s breess

applicable 1o members guhjecied 1o particularly aggrest
it to 300 Mimm? in limie stole dies|gn nad

a, limiood i 155 Mimom! ks working

siress desigh.

a6




such as increasing the length of Inp andfor using spirsls
or closely-spaced stimaps around the lengih of e
splice,

26.2.5.1 Lap splices )

a) Lapspihees shall not be ured for bars [ages than
36 mm; For larger diameters, bars mny bhe
welded (see 12.40: in coses wheme welding in
ot practicable, lapping of bars lurger than
36 mm maoy be permitted, in which case
additional spirals should be provided around the
lapped bars,

b) Lunp splices shall be considered as slnggered iF
the cenire to centre distance of the splices is

not less than 1.3 times the lap length calculated
as described in (o).

) Lap length including anchorage value of hooks
for bars in Mexural tension shall be L (see
36.2.1) or 30¢ whichever is greater
and for direct tension shall be 2L or g
whichever is greater, The straight lmi:th of the
lap shall not be less than 158 or 200 mm. The
following provisions shall also apply:

Where lap occors for a tension har located at:

1 lop of a section as cast and the minimum cover
i5 less thon twice the dinmeter of the lnpped
has, the lap length shall be increased by a factor
of 1.4,

comer of a section and the minimem cover 1o
either face is less than twice the diameter of
the lapped bar or where the clear distance
hetwesn ndjncent laps is less than 75 mm or &
times the diameter of lapped bar, whichever is
greater, the lap length should be increased by o
factor of 1.4,

Where hoth condition { [) and () apply, the lap
length should be increased by o factor of 2.0,

MO TE—>5Splicer in fension members shall bo enclosed in
wpirole masle of homs not leze iheas & mm diomeler with pilch
B et 15en |00 mm

d} The lop length in compression shall be equal to
the development length in compression,

2}

calculated as described in 26.2.1, but nol less.

than 24 &

£) When bars of two different diamelers are (o be
spliced, the lap length shall be calculated on
the basis of diameler of the smaller bar.

f} When splicing of welded wire fabric fs 1o be
carried oul, lap splices of wires shall be made
so that overlap measured between the exirems
cross wires shall be not less ihan the spacing of
gross wires plus |00 mm.

g In case of bundled bars, lapped splices of
bundied bars shall be made by splicing ona bar

45

IS 456 ; 2004

il o thmes gech individual gplices within abundle
ghall be atnggeredl,

26.2,5.2 Sirength of welds

The follwing values may be used where the strength
of the weld has bedn proved by tests 1o be at least as
grent ax that of the paront bar,
) Splices in compression — For welded splices
nndl mechanical connection, 100 percent of the
design strength of joined bars.

by Splices in fenzsion

Iy B0 percent of the design sirength of welded
bars (100 percent il welding is siricily
supervised and if af any cross-section of the
member not mere than 20 percent of the
tensile reinforcement is welded),

1) 100 peroent of design strength of mecha-
nical conngction,

26,253 End-bearing aplices

End-bearing splices shall be used only for bars in
compression. The ends of the bars shall be square cut
and concentric bearing ensured by suitnhle devices,

163 Spacing of Reinforcement

26.3.1 For the purpose of this clauss, the diameter of
& found bor shall be it nominal diameter, and in the
case of bars which gre nol round or in the case of
deformed bars or crimped bars, the diameter shall be
tzken a5 the dinmeter of a cirols giving an equivalent
effective arep. Where spacing limitations and
minimurm congrete cover (aee 36.4) are based on bar
diameter, a group of bars bundled in contact shall be
treated as & single bar of diameter derived from the
total equivalent area.

¥ Minimum Distance Between Individual Barr

The foilowing shall apply for spacing of bars:

a) The horizontal distance batween two parallel
main reinforcing bars shall usually be not less
tham the greatest of the following:

1) The diameter of the bar if the dismeters are
equal,

2} The dismeter of the larger bar If the
dinmalers are unoqual, and

3} 3 mm more than the nominsl maximuem size
af cnarse nggregate.

FOTE—This doss not proclude 1he: uss of barger wigs of

spgregiiet boyond (he congoiied reinforcement s the

snnia member; e ilee of aggregoies may he rodoosd

aroudil cengssied reinloroemeni in vomply with ikla

provision,
b) Creater herizontal distance than the minimum

specifled in {a) should be provided whersver
possible. However when needle vibrators are

wiok Lew
—Fhﬁ
(Mo ~walpus)
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A double reinforced beam section is 250 mm

wide and 500 mm deep to'the centre of the

tensile reinforeement. It is reinforced with

Zbars of 16mm dia. as compression

L reinforcement ot an effective cover of 50 ;mm
and 4 bers of 25 mm dia. as tensile steel.
Using M20 concrete. 2nd  Fe 250 steel, -

. Calculate the ultimate moment of resistancs

' ofthe beam. : 5

el A simply supported  one-way slab foran
office Buildlig of 2 clear span Im is
"supporied over beams of 300-mm width
.ﬁﬁﬂmﬂ the slab fora live load of2 E..qbwu
thematerials nsed are M20 and Fe 415 mﬂm.nﬁ :
(Use LMY, | . 7

-

_ ——
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MMHE”H_EE 5 the minimum : Wn.mnm._.ﬁwww. of
 distribution steel for a slab for milg

| mil;

And HYSD stee] 7 : SR <

/@vﬂ. Umw._ﬁ the m..r..mmm block parameters for lirait
state analysis for flexure.
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L. Which type of section is Knowi &3 prder-

reinforced section 7 9

_“;n_ the moment of resistance of the RCC
Lenm section shown in fIgUre if the stresses _

in steel and concréie Are aot to exceed

930 N/mm? and 7 Nimm’® respentively.
m = 1333, Use WSM.
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