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ABSTRACT

Significance of RC bands in preventing failure of infill wall especially in out of plane

direction was investigated. Also the change on magnitude of various stress

components on bounding RC frames due to presence of RC bands was examined.

Two types of models viz. the infill walls with and without RC bands were prepared

and studied numerically to get comparative results. Micro modeling i.e. eight nodded

solid element for bricks, non-linear link elements for mortar and solid elements with

sufficient subdivisions for bounding RC frame was carried out for one focused infill

panel and macro modeling i.e. equivalent diagonal strut modeling for infill walls and

single solid element for bounding RC frames was carried out for the infill walls

except the focused infill panel. Non linear direct integration time history analysis was

carried out for the both types of models. Only the output results of focused infill panel

was studied for both types of models.

It was found that the presence of RC bands reduces the tendency of failure of infill

wall especially in out of plane direction. It was concluded by studying the stresses on

bricks, displacement of bricks and stresses on mortar. The probable crack propagation

was plotted after studying the stresses on mortar determined from forces on link

elements. Sufficient cracks were seen on wall without RC bands and fewer cracks

were seen on walls with RC bands. The magnitude of maximum stresses on bounding

frames i.e. beams and columns were found more in model without RC bands than in

model with RC bands. But in model with RC bands, the stresses on the column at

band column junction were significantly large in comparison with the stresses on the

column at same location in model without RC bands. Hence except the stresses on

band column junction overall responses for the model with RC bands were less in

magnitude in comparison to the model without RC bands and therefore the provision

of RC bands on infill wall was found beneficial if due care is given at band column

junction.
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LIST OF ABBREVIATION

a Width of equivalent strut

hcol Column height between centerlines of beams

hinf Height of infill panel

Efe Expected modulus of elasticity of frame material

Eme Expected modulus of elasticity of infill material

Icol Moment of inertial of column

Linf Length of infill panel

rinf Diagonal length of infill panel

tinf Thickness of infill panel and equivalent strut

θ Angle whose tangent is the infill height-to-length

E Young’s modulus of elasticity
ρ Density
ν Poisson’s ratio
V Compressive wave velocity
K Stiffness matrix

C Damping matrix

M Diagonal mass matrix

t Time function

u Displacement

ů Velocity

ü Acceleration

r Applied load

Δt Time step

σ Compressive strength of brick

fm Compressive strength of masonry prism

λ1 Relative stiffness parameter

n Number of degree of freedom

Φ Modal matrix whose columns are Eigen vectors

ω Natural frequency

τmax Shear strength of RCC


