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Instructions: 1) Use of non-programmable calculators are allowed
2) Figures to the ri ght indicates full marks
3) Use if 151893-2016 and 1S13020-2016 is permitted

4) Assume suitable if necessary and mention clearly

Q.1 a) Differentiate between magnitude and intensity of earthquake. How the 05 12 COl
magnitude of earthquake can be related with energy released?
b) Explain with neat diagrams movement of different tectonic plates. Whatis 10 L2 COl
plate tectonic theory? On what evidences does this theory is based?
OR
b) Starting from first principles and with suitable mathematical expressions 10 L2 COl
explain the terms “displacement spectra’, pseudo velocity spectra” and
«“pseudo acceleration spectra” of an earthquake.
Q2 a) Explain with sketch P-4 effect. In what way it affects on seismic design? 07 L2 CO2
b) A simple one-story building having two shear walls in each direction is 08 14 co2
shown in Fig.1. Locate center of mass and center of rigidity and also obtain
design eccentricity as per torsion provision in IS1 893-2016.
Q3 A two storied residential building with story height 3m is shown in 15 L4 CO3
Fig.2.The building is analyzed using 1S1893-2016 method and base shear is
obtained as 207 KN. The center of mass at each floor is offset by 1.5m in
both directions. The interior frame has the stiffness double than exterior
frame. Find design forces for each of the four frames if earthquake force is
acting along Y- direction of these frames using the torsion provision in

151893-2016.
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A column 300 X 300 mm 18 subjected to the forces shown in table 1 atthe
end of the analysis. Find the design values of all the forces considering the
relevant load combinations. If the column 18 provided with 8-lémm
diameter bars, find the design shear force as per 1813920-2016.The sagging
and hogging BM in the beam framing il}‘_ to the column are 110 kN-m and

showing the detailing of the
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140 kN-m respectively. Also show af:kﬁic

column confinement reinforcement as per the code. Assume M20 grade

pagr 23

15 Ls CO4



e
wn

Q.6

a)

b)

a)

b}

a)

b)

concrete and Fed15 reinforcing steel. Assume stress in compression steel as
0.94 fy. Height of column is 3m.
Table 1

Identify the different kinds of non-linearities to be assign to various
structural elements of RC building to perform nonlinear seismic analysis?
Explain flexural and shear non-linear modelling with the help of backbone
curve as per FEMA356-2000.
Demonstrate with the help of diagram, how design forces on shear wall is
estimated? What are the guide lines for design of shear wall as per 1813920-
20167

OR
Point out seismic deficiency of an old RC building situated in sever seismic
zone by pushover method. How the method is useful for strengthening and
retrofitting of existing buildings.
Demonstrate with the help of diagram, the design approach of shear
reinforcement in RC beam as per 1513920-2016. Sketch the shear
reinforcement confinement detailing in beam.
Solve any two
Explain the concept of *base isolation’. Discuss the conditions under which
base isolation is not suitable.
Demonstrate with sketch the effectiveness of ‘tune mass damper ', under
seismic loading.
Differentiate ‘active, semi active and passive vibration control system’ with

respect tO working principle.
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