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ABSTRACT

Masonry infill Reinforced concrete frames are the most common type of structures used for
multistorey constructions in the developing countries. Masonry infills, are the non-structural
element, but provides resistance to the earthquake and prevent collapse of relatively flexible and
weak RC structures. Seismic vulnerability of this type of structure has been studied in the

earthquake ground motion.

Present study focuses on the seismic fragility analysis of masonry in-filled (MI) reinforced
concrete (RC) buildings using coefficient based method. The coefficient-based method, is a
simplified procedure without finite element analysis, for assessing spectral acceleration demand
(or capacity) of buildings subjected to earthquakes. This paper begins with validation study of
the proposed coefficient-based method for masonry infilled (MI) reinforced concrete (RC)
buildings. Two, four and six storey masonry infilled (MI) reinforced concrete (RC) buildings are
designed considering a bare frame analysis, to estimates the inter-storey drift demand and
periodic shift factor in response to the peak ground for different set of ground motions. Using
coefficient based method both spectral acceleration and spectral displacement-based fragility

curves under various damage states (in terms of IDR) were then constructed.

Fragility curves obtained from the coefficient based method is compared with the SAC FEMA
method at the collapse state and are correspondence well. The fragility curves obtained using
both the method can provide a satisfactory vulnerability assessment for masonry infilled
reinforced concrete (RC) buildings under different prescribed damage states (or performance

level).

National Institute of Technology Rourkela | Page iii
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ABBEREVATIONS

3-D Three Dimensional

2-D Two Dimensional

ASCE American Society of Civil Engineers
ATC Applied Technology Council

BF Bare frame

C Capacity

CESMD Center for Engineering Strong Motion Data
CM Confined Masonry

CP Collapse Prevention

D Demand

DF Drift Factor

DOF Degrees of Freedom

DPM Damage Probability Matrices

EQ Earthquake

EDP Engineering Damage Parameter

FEM Finite Element Method

FEMA Federal Emergency Management Agency
FF Fully in-filled frame

G Ground
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IDR

IM

10

IS

LS

LS

MDOF

MF

MI

NEHRP

NTHA

NZSEE

PGA

PGD

PGV

POA

PSDM

PSF

RC

RSA

RSD

Inter-storey Drift Ratio

Intensity Measure

Immediate Occupancy

Indian Standard

Limit State

Life Safety

Multi Degree Of Freedom

Multiplication Factor

Masonry In-filled

National Earthquake Hazard Reduction Program
Nonlinear Time History Analysis

New-Zealand Society for Earthquake Engineering
Peak Ground Acceleration

Permanent Ground Displacement

Peak Ground Velocity

Pushover Analysis

Probabilistic Seismic Demand Model

Period Shift Factor

Reinforced Concrete

Response Spectrum Analysis

Response Spectrum Displacement
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SDOF Single Degree OF Freedom
STAAD-PRO Structural Analysis & Aided Design Program
SW Shear Wall

URM Un-Reinforced Masonry
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NOTATIONS

English Symbols
C

D

d;

Hy,

Herr

My

P[LS;]
PGA

RSD

Capacity

Demand

Inter storey drift demand

Height of the building

Effective height of building
Acceleration due to gravity
Lateral stiffness of structure
Mean

Fragility function

Limit state probability

Peak ground acceleration
Response spectrum displacement
Spectral acceleration

Spectral displacement

Chosen demand

Chosen limit state capacity
Initial fundamental vibration period

Secant first mode vibration period
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X
Greek Symbols

0

emax

eavg

Aroof

Ox

Be
Bam
Bu
Ba

Normally distributed variable

Inter storey drift angle
Maximum seismic drift angle
Average drift angle

Periodic shift factor

Drift factor

Lateral displacement at roof level
Standard deviation

Cumulative distribution function
Dispersions in capacities
Dispersions in the intensity measure
Dispersions in modelling

Quality and completeness of the nonlinear analysis model

National Institute of Technology Rourkela | Page xvii



	ACKNOWLEDGEMENT


