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Vertical Stirru
Snaller dameter steel
bars that are made i nto
closed|oops and are
placed at regular
intervals along the full

length of the beam
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Longitudinal Bar
Larger dlameter steel bars that

go through the full length of the
beam

Steel reinforcement in beams - stnups

prevent longitudinal bars flom bending outwards.
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Location and amount of vertical stirrups
in beams — /S:13920-1993 mit on maximum

spaang ensures good earthquake behawvour.
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The ends of stirrups
are bent af 135°
Such stirrups do not
openduring strang
earthquake shaking.

135 °hod(s n
adjacent
stirrups on
alternate sides

Steel reinforcement in seismic beams
- stimups with 135°hooks at ends required as per

IS:13920-1993.
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Closed Ties
Vertical bars Smaller diameter steel bars
that are made into closed
loops and are placed at
reqular intervals alongthe

full hei ght of the colunm

Larger dameter sfeel
bars that go through
the full height of the
column

Steel reinforcement in columns — dosed
fies at close spaang inprove the peirformance of
colurms under strong earthquake shaking.
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Beam-Column Joint
erlap vaume
common to beams

and colunns

C

Beam-Column Joints are critical parts
of a building — they need to be designed.
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10times
diameter of e

Closed loop steel ties in beam-column
joints — suuch ties with 135°hooks resist the ill

effects of distortion of joints.
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(a) stage 1:
Beam top bars are not
placed, but horizontal
ties in the join region

(b) Stage li:

Top bars of the beam are
inserted in the beam stirrups,
and beam reinforcement
cage Is lowered into
the form work

(C) Stage lli:
Ties in the joint region are
raised to their final locations
tied with binding wire, and
column ties are continued

Providing horizontal ties in the joints three stage procedure is required
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Beam bars bent in joint regrion overstress
the core cancrete adani ng the bends

Column (a) Poor Practice

Beam

" - Beam bars are withincdurm
ettt g ddepetls  bars and also str aight

|||||m||||x (b) Good Practice

Shear failure of RC
beam-calunn jaint
during the 1985
Mexico City
Earthquake,
when beambars
are passedoutside
.| the column cross-

| secton

95-2 EER|, Oadana, CA, USA

Anchorage of beam bars ininterior
joints — diagrams (a) and (b) show cross-

sectional vews in plan of joint region.

(c)

igure 6: Anchorage of beam bars ininterior
joints — diagrans (a) and (b) show cross-

sectional views in plan of joint region.
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bar below soffit of the Portion of column
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(@) (b)
Anchorage of beam bars inexterior
joints — diagrams show elevation of joint region.
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