
REINFORCEMENT PLACEMENT



Clear Cover to Main R.I.

S.No. Member 

Cover to Main 
Reinforcement UOS in 
mm

1 Foundation/Raft 50
2 Columns 40
3 Retaining wall 25

4
Face of Retaining wall in 
contact with Earth 40

5 Roof/floor beam 25

6 Shear wall of 230mm thick 40

7 Slab 20

8
Rcc walls of Liquid reatining
structure liquid side 40



COLUMNS IN RCC BUILDINGS

IS 13920:2016



COLUMNS IN RCC BUILDINGS



COLUMNS IN RCC BUILDINGS

The Indian Standard IS13920-1993/2016  prescribes 
following details for earthquake-resistant columns: 

• (a) Closely spaced ties must be provided at the two 
ends of the column over a length not less than larger 
dimension of the column, one-sixth the column height 
or 450mm. 

• (b) The length of tie beyond the 135° bends must be at 
least 10 times diameter of steel bar used to make the 
closed tie; this extension beyond the bend should not 
be less than 75mm. 



• Minimum grade of concrete shall preferably be M25 > 4 
storey or >15m height building in Zone-IV or V (clause 
5.2).

• Steel reinforcement of grade Fe 415 or less only shall be 
used, TMT bar of Fe 500 and 550 can also be used if % 
elongation is > 14.5% (clause 5.3)

• The minimum dimension of column member shall not be 
less than 200mm .

 For  frame which have beam with C/C Span more than 5m 
or columns whose unsupported length exceeds 4m, the 
shortest dimension of column shall not be less than 
300mm.(clause 7.1.2).



Longitudinal Reinforcement 

Weak Beam Strong Column Concept



R.I. Splicing

• Reinforcement splicing- Splicing is required to 
transfer force form one bar to another. Methods 
of splicing include lapping, Welding, mechenical 
means.

• Splicing should be away from the Section of 
Maximum Stressed and be staggered.

• Splicing should be avoided in  the section where 
B.M is more than 50% of M.R of the section and 
not more than 50% of the bar spliced at a section.



Splice in beam/ column

Lap splicing Splicing by Threaded Couplers 
(Mechenical Couplers)

Splice in column



Region for Lap Splice



Region for Lap Splice



Detailing at Lap Splice
• Lap splice must be provided in 

central half of the member length.

• Not more than 50 % of bar shall be 
spliced at one section.

• Lap splices shall be considered as 
staggered if the centre to centre 
distance of the splices is> than 1.3 
Ld.(IS 456:2000, page 45)

• Iplay is of I IN 6.

• Lap binding @ 2ф

When bars of two different diameters 

are to be spliced, the lap length shall be 

calculated on the basis of diameter of the 

largest  bar.(IS 1392045:2016



COLUMN ELEVATION





Spliced with offset cranked bar 
in column

Lap In Column

Spacing of lateral ties at Lap should 

not be more than 

1. 100mm. (IS 13920: 2016) in 1993 it 

was 150mm

2. Half least lateral dimension of the 

column.





Column Lateral Ties Detailing

• Closely spaced ties must be 
provided at the two ends of the 
column or any section where 
flexure yielding takes place for  
a length (Lo)

• Which should be grater of:

 larger dimension of the column, 

 one-sixth the column height

 450mm. 

Special Confining R.I.

Minimum dia of lateral ties 8mm, but 
column with longitudinal R.I. dia more than 
32 mm it is 10mm (IS 13920:2016 cl 7.4.2)



Column Lateral Ties Detailing



Column Lateral Ties Detailing

Special Confining R.I.



Transverse/ Lateral R.I. in column

• Hook must be bent at 
1350   with 10 dia 
extension (but not < 
80mm). 6d (13920:2016)

• The c/c distance b/w 
parallel legs of 
rectangular ties should 
not be more than 
300mm.

• If it exceeds provide 
cross ties as shown in fig 



Details of Hooks



Details of Hooks



Details of Hooks







Most RC buildings with open

ground storey that collapsed

showed a very common practice

of poor detailing; 6mm diameter

lateral ties in the columns with

90o hooks and longitudinal

spacing as large as 30cm. This

did not provide the required

confinement to the core

concrete.

Hooks open up because hooks at 90o

No lateral ties



Reduction of Column Size



REDUCTION 

COLUMN BOTH 

SIDES

INCORRECT

CORRECT

3NO.CLOSE TIES

SPLICE

CLOSE STPS SPACIN 

<=75mm

SLOPE 1:8 FROM 

BEAM BOTTOM

3NO.CLOSE TIES





Effect of temperature on ultimate load carrying 
capacity of  steel

ultimate load initially 

decreases upto 300 

C temp and after 

that increases, this 

happens due to the 

microstructure of the 

bar.

For high 

temperatures

the grain size 

decreases.

(A) For rapid cooling condition



Effect of temperature on elongation of  steel

Decrease in 

elongation indicate 

significant reduction 

in ductility of the 

structure.

(A) For rapid cooling condition

(B) Ordinary cooling it has been observed that reduction in 

strength and  ductility Is more than rapid cooling.



Microstructure of steel after cooling from raised temperature 

Cooled from 100 C Cooled from 300 C

Cooled from 900 C



CHANGE IN COLUMN 

REINFORCEMENT AT 

ANY LEVEL



TERMINATION OF COLUMN BARS INSIDE BEAM

INCORRECT

CORRECT

Ld







Figure: Damage to Ground Floor Columns Due to Inadequate Lateral 

Confinement of Reinforcement bar

file:///E:/frp/Google Image Result for http--www_world-housing_net-uploads-100467_019_10_jpg_files/whereport1view_files/100466_019_09.jpg
file:///E:/frp/Google Image Result for http--www_world-housing_net-uploads-100467_019_10_jpg_files/whereport1view_files/100466_019_09.jpg


On June 28, 2014, an eleven story under-

construction building at Moulivakkam in the suburb 

of Chennai, Tamil Nadu collapsed, killing 61 

people, mostly construction workers

https://en.wikipedia.org/wiki/Moulivakkam
https://en.wikipedia.org/wiki/Chennai
https://en.wikipedia.org/wiki/Tamil_Nadu


The Lalita Park building collapse 15 November 2010 in the 

Indian capital of New Delhi. 66 dead and 80 injured





OPENING IN WALLS



BEAM COLUMN JOINT

 The minimum dimension of column shall not be less than 

a) 20 times the largest beam bar diameter of the
longitudinal reinforcement in the beam passing through
or anchoring into the column joint, and

b) 300 mm.

 A small column width may lead to following two problems : 

a) the moment capacity of column section is very low since
the lever arm between the compression steel and tension
steel is very small, and

b) beam bars do not get enough anchorage in the column
(both at exterior and interior joints).



BEAM COLUMN JOINT

• B/D > 0.3

• B ≥ 200mm

• D ≤ 1/4 of clear span



ANCHORAGE OF BEAM BARS IN 

AN EXTERNAL JOINT





COLUMN-BEAM JOINTS IN RC BUILDINGS
Beam-column joints shall have ties 

spaced at or less than 150 mm



COLUMN-BEAM JOINTS IN RC BUILDINGS



COLUMN-BEAM JOINTS IN RC BUILDINGS





Placement of the 
Beam R.I. at 

Column – Beam 
Joint 



COLUMN BEAM JUNCTION 

PLAN





Failure of Beam – Column Joint



Failure of Beam – Column Joint



Beam – Column Joint 13920:2016



Beam – Column Joint 13920:2016



Beam – Column Joint 13920:2016



Beam – Column Joint 13920:2016



Grade of Concrete at Beam Column Junction (IS 16700: 2017, cl Annex-

B s.no.4 pp 23



BEAMS IN RCC BUILDINGS

Reversal of 

Moment due to 

E.Q



BEAMS IN RCC BUILDINGS

• The Indian Ductile Detailing Code IS13920-2016 prescribes 

that: 

(a) At least two bars go through the full length of the beam at 

the top as well as the bottom of the beam of dia 12 mm.

(b) At the ends of beams, the amount of steel provided at the 

bottom is at least half that at top.

(c ) B/D > 0.3

(d) B ≥ 200mm

(e) D ≤ 1/4 of clear span



Location of lapping 

Lap splices  bottom rebar shall not be located :

(a) within a joint, 

(b) within a distance of 2d from joint face, and

(c) within a quarter length of the member where flexural yielding may occur under 

the effect of earthquake forces. 

Not more than 50 percent of the bars shall be spliced at one section.



spacing of Shear R.I.

Fig.3



Lap Location in bottom 

Lab in Beam



Lap Location in top

Lab in Beam



Stirrups in the RCC beams

help in three ways,

(i) They carry the vertical 

shear force and thereby 

resist diagonal shear crack

(ii) They protect the concrete 

from bulging outwards due 

to flexure, and 

(iii) They prevent  buckling of 

the compressed 

longitudinal bars due to 

flexure.

Stirrups in RCC beam Hooks in Shear R.I.



Beam stirrups 10d legs should be bend at 135*.

Cover Block staggered at a spacing of maximum 1m 

in side or bottom



Beam Shear R.I.

• The first shear R.I. should be at a distance of not exceeding 50mm 
from the joint face.

• The spacing of the shear R.I. should not be less than 100mm.



JUNCTION DETAIL OF MAIN AND 

SECONDARY BEAM










