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B.E. / B.TECH. DEGREE EXAMINATIONS, DEC 2019 

Seventh Semester 
CE16701 – STRUCTURAL DYNAMICS AND EARTHQUAKE ENGINEERING 

(Civil Engineering) 
(Regulation 2016) 

Time: Three Hours                                                                                         Maximum : 100 Marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
  CO RBT 
1. Write the assumptions in the mathematical modelling of Single degree of freedom 

system. 
1 R 

2. Write the equation of motion for free vibration of undamped SDOF system and 
also for damped free vibration of SDOF system. 

1 U 

3. Explain the concept of shear building. 2 U 
4. What is fundamental frequency and fundamental mode? 2 U 
5. Differentiate between ‘P – waves’ and ‘S- waves’ 3 R 
6. Explain the concept of earthquake mechanism in accordance with elastic rebound 

theory? 
3 U 

7. What is the effect of infill walls on the seismic performance of buildings? 4 U 
8. Write note on Bouchinger effect. 4 U 
9. What do you mean by curvature ductility? 5 U 
10. Why strong column weak beam design philosophy is adopted? 5 U 

   
PART B - (5 X16 = 80 Marks) 

11. (a) Derive the magnification factor of undamped SDOF with harmonic 
excitation. 

(16) 1 U 

(OR) 
 (b) Derive the response of viscous damped single degree of freedom 

system under critically damped condition. 
(16) 1 U 

 
12. (a) Obtain the natural frequencies and mode shapes for a single bay two 

storey shear frame with combined stiffness of Ground floor columns 
as ‘2k’ and first floor columns as ‘k’ respectively. Mass of ground 
floor roof slab is ‘2m’ and mass of top floor roof slab is ‘m’. 

(16) 2 AP 

(OR) 
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 (b) Determine the natural frequencies and mode shapes of the single bay 
three storey shear frame with three degree of freedom system. The 
combined stiffness of columns in ground floor is ‘k’, the combined 
stiffness of columns in first floor is ‘k’ and combined stiffness of 
columns in second floor is ‘k’. k=4x106 N/m. Mass of ground floor 
roof slab is 5000 kg and mass of first floor roof slab and second floor 
roof slab as 4000 kg and 3000 kg respectively. 

(16) 2 AP 

 
13. (a) (i) Explain the type of fault with neat sketches. (10) 3 U 
  (ii) Explain elastic rebound theory. (6) 3 U 

(OR) 
 (b) (i) Explain body waves and surface waves with neat sketches. (10) 3 U 
  (ii) Explain the theory of plate tectonics in detail. (6) 3 U 
 
14. (a) Explain the behavior of Prestressed concrete structures under 

earthquake loading. 
(16) 4 U 

(OR) 
 (b) List out the lessons learnt from the past earthquakes in India and 

explain it briefly. 
(16) 4 U 

 
15. (a) A four storey special RC moment resisting school building with infill 

panels as shown in the following figure is situated at Bhuj. The base 
dimensions of the building at plinth level are 24 m x 24 m. The dead 
load and normal live load is lumped at respective floor. The soil 
below the foundation is assumed to be medium soil. Determine the 
total base shear and lateral loads at each floor levels for 2% of 
damping as per IS 1893-2002. 

 

(16) 5 AP 

(OR) 
 (b) Explain in detail about detailing of RC frames for earthquake 

resistant design as per IS 13920-1993. 
(16) 5 AP 

 
 


