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Two Marks Questions and Answers 

 
1. What do you understand by response spectrum? 

 
 A  Response  spectrum  is  the  plot  of the  maximum  response  (  maximum 

displacement,   velocity,   acceleration  or   any  other   quantity  of  interest)   to   a specified  

load  function  Xa   (t)  for  all  possible  SDOF  systems  (having  different natural frequencies 

or time periods T and a constant damping ratio). 

2. What is mean by soil liquefaction? 
 
 Soil  liquefaction  during  an  earthquake  is  a  process  that  leads  to  loss  of strength 

or stiffness of the soil. This could result  in the settlement  of structures, cause  landslides,  

precipitates  failures  of  earth  dams  or  cause  other  types  of hazards.  Soil  liquefaction  

has  been  observed  to  occur  most  often  in  loose saturated sand deposits. 

 

3. Write a short note on liquefaction of clay soil. 

 Certain clayey soils are vulnerable to serve strength loss due to earthquake shaking.  

A  clayey  soil  would  be  considered  liquefiable  if  all  of  the  following criteria are met: 

i. The weight of the soil particles finer than 0.005mm is less than 15% of the dry 

weight of the soil. 



ii. The liquid limit of the soil is less 35%. 

iii. The  moisture  content  of  the  soil is  less  than  0.9  times  the liquid limit. 

 
4. How the liquefaction – induced Ground failures? 

 
 If  a  soil  becomes  liquefied  and  loses  its  shear  strength,  ground  failures may  

result.  When  structures  are  founded  over  or  near  these  soil  deposits,  they may get  

damaged. The ground failures caused by liquefaction may be classified into the following 

categories: 

i.  Lateral Spreading 

ii. Flow Failures 

iii. Loss of Bearing Capacity 

5. What do you understand by lateral spreading? 

 Lateral  spreading  is  the  movement  of  surfacial  soil  layers,  which  occur there is 

a loss of shear strength in a subsurface layer due to liquefaction. Lateral spreading usually 

occurs on very gentle slopes (< 6%).  If there is differential lateral under a structure, there 

could be sufficient tensile stresses developed in the structures that it could literally tear 

apart. Flexible buildings have been observed to better withstand extensional displacement 

than more stiff or brittle buildings. 

 
6. What are the methods available on site Modification? 

 Several site modification methods have been devised and adopted to reduce the 

potential or susceptibility of the soils beneath a site to liquefy. Some of them include 

 
i. Excavation and Replacement of liquefiable soils 

ii. Densification of in – situ soils 

iii. In –stu improvement of soils by alteration 

iv. Grouting or chemical Stabilization. 

 

7. Write a short note on Soil Alteration? 

 The third major category of site improvement methods is alteration of the soil to 



reduce the potential for liquefaction. The soil may be made more resistant by the 

construction of mixed – in place solidified piles or walls to provide shear resistance which 

would confine an area of liquefiable soils to prevent flow. 

8. What is mean by Grouting? 

 The  fourth  category  of  soil  improvement  methods  is  soil  grouting  or 

chemical stabilization. These would  improve the shear resistance of the soils by injection  

of  particulate  matter,  resins  or  chemicals  into  the  voids.  Common applications are jet 

grouting and deep soil mixing. 

 
9. What is mean by Structural Damping? 

 
 Damping  of  structural  systems  plays  a  major  role  in  determining  the 

response of the structure for ground motions induced by earthquakes. The actual stiffness 

of foundation and damping co – efficient are dependent on the frequency of vibration. 

 
10. What are the effects of Damping on soil – structure interaction? 

 
 Simple  single  degree  of  freedom  (SDOF)  system  is  considered  for  the 

analysis.  The  system  is  mounted  on a  rigid,  mass-less  and  L-Shaped  foundation which in 

turn is supported on an elastic foundation. 

11. Define Ductility. 
 
 The  ability  of  a  structure  or  its  components  or  of  the  materials  used  to offer  

resistance  in  the  inelastic  domain  of  response  in  described  by  the  term  ‘ Ductility”. It 

includes the ability to sustain large deformations, and a capacity to absorb energy 

hysteretic behavior. 

12. What are the basic concepts for ductile performance structures? 

 
i. Selection of sound structural configuration with a well defined lateral load 

resisting system. 

ii. Systematic   placement   of   stiff   elements   with   a   view   to minimize 

increase in member forces due to torsion. 

iii. Availability of direct load path for force transfer from superstructure to soil 

medium. 



iv. Proper   detailing   of   members   and   joints   is   very   much necessary 

13. Write a short note on Push over analysis. 

 
 Pushover analysis is a static analysis procedure for assessing the capacity of   

structural   members   against   seismic   forces.   A   number   of   widely   used procedures   

(FEMA   273,   ATC   –   40)   compare   these   demands   with   the recommended   values   

of   member   capacities   varying   with   the   level   of   the performance objectives employed. 

Each member is classified as either force based or displacement based, depending on its mode 

of behavior. 

14. Mention the different Variable affecting sectional ductility. 
 

 The variables that affect sectional ductility include, 

 
i. Material variables such as the maximum usable compressive strain in 

concrete and grade of reinforcement. 

ii. Geometric variables such as the amount of tension and compression 

reinforcement and the shape of the section. 

iii. Loading variables such as the level of axial load accompanying shear. 

 

 

15. What do you understand by Response reduction factor (R)? 
 
 It  is  the  factor  by  which  the  actual  base  shear  force,  that  would  be 

generated if the structure were to remain elastic during its response to design basis 

Earthquake  shaking,  shall  be  reduced  to  obtain the  design  lateral force.  Ductile buildings 

are designed for seismic forces that are R times lower than the elastic behavior would 

require. 

16. Write  a  Short  notes  on  the  Analysis  of  structural  Response  Based  on  Soil 

properties. 

 Analysis of soil structure interaction can be either using the direct method or the 

multiple – step method. In the direct method, finite element model of the soil – foundation 

system is generated and solved in a single step. Multi  –  step  method  of  analysis  uses  the  

principle  of  superposition  to isolate the two primary causes of soil – structure interaction, 



a) the inability of the  foundation  to  match  free  field  deformation;  b)  the  effect  of  

dynamic response of foundation – structure system on the movement of the supporting soil. 

17. What is zero period acceleration? 

 Zero period acceleration implies maximum acceleration experienced by a structure 

having zero natural period (T =0). An infinitely rigid structure has zero natural period        

(T = 0). It doesn’t deform. Thus relative motion between its mass and its base, Mass has 

same acceleration as of the ground. Hence ZPA is the same as peak ground acceleration.    

18. What is a design spectrum? 

 Response spectrum developed for displacement, pseudo-velocity and pseudo 

acceleration in a combined manner for elcentro earthquake (1940) for various damping 

ratios. This type of spectrum called tripartite response spectrum. For design purpose, local 

peaks and valleys should be ignored, since natural period can’t be calculated with accuracy. 

Hence smooth cure plotted by considering the average number of elastic response spectrums 

corresponding to various possible earthquakes at particular site. It is known as design 

spectrum.  

19. What is peak ground acceleration (PGA)? 

 PGA is a measure of earthquake acceleration. Unlike Richter scale, it is not a 

measure of the total size of the earthquake, but rather how hard the earth shakes in a given 

geographical area. PGA is what is experienced by a particle on the ground. 

20. Enumerate site specific response spectrum. 

 A site specific response spectrum is plotted by taking the average of each record of 

site specific ground motions. This results in smooth means spectrum. The recorded 

earthquake motions clearly show that response spectrum shape differs for different types of 

soil profile at the site. Seed, Ugas and Lysmer (1985) plotted the average shape of response 

of spectrum.    

21. What are the methods to reduce liquefaction? 

(a) Avoid liquefaction-susceptible soils 

(b) Build liquefaction-resistant structures 

(c) Shallow foundation aspects 

(d) Deep foundation aspect 



(e) Improve the soil 

(f) Drainage techniques 

(g) Verification of improvement 

22. List out the effects of liquefaction. 

(a) Loss of bearing strength 

(b) Lateral spreading 

(c) Sand boils 

(d) Flow failures 

(e) Ground oscillation 

(f) Flotation 

(g) Settlement. 

 

23. Name two type of liquefaction. 

 Liquefaction has two types they are  

(i) Flow liquefaction 

(ii) Cyclic mobility. 

24. What is pounding? 

 Pounding is another important issue in the construction of multistory frame in 

urban areas. That is when two multistory frames are constructed too close to each other; they 

may pound on each other during strong ground motion which leads to collision. To avoid 

collection, adjacent buildings should be separated by minimum gab. These factors imply that 

nowadays there is a need of earthquake resistance architecture in highly seismic areas.  

25. Name the four techniques of aseismic design. 

 The following four techniques of aseismic design or earthquake resistant building 

are:  

(a) Structural configuration 

(b) Lateral strength 

(c) Good ductility  

(d) Light weight mass.  
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