
Student Exam No.

Garwar UNrvrnsrry
B. Tech. Semester: 7th Civil Engineering

Regular Examination November - December 2014

2CnA8 Elective Paper -I (Design of Earthquake Resistant Structures - I)

Total Marks: 70Time:3 Hours

Instruction: 1. All Questions are Compulsory.
2.Draw Sketches/ Figures wherever necessary which indicates full marks.
3. IS 1893-2002is allowed.

Section - I
Que.- I Attempt Follorving question.

(A) Define tectonic plates. Write short note on plate boundaries.
(B) Derive the equation for the single degree of free-damped vibration

system.
(c) Find centre of mass for figure land centre of stiffness for system shown

in figure 2 having all the columns and beams of same cross section.
OR

Que.- 1 Attempt Following question.
(A) Write short note on Earth interior.
(B) Differentiate between magnitude and intensity.
(C) Explain Under damped system, critically damped and Over damped

system with example.
Que.- 2 Attempt Following question.

(A) A spring mass model consists of 8 kg mass and spring with stiffness 6

Que. - 2

N/mm, was tested for viscous damped vibration. Test recorded two
successive amplitudes 3 and 2 Determine the natural frequency of
undamped system, the logarithmic decrement, damping ratio, damping
coefficient, damped natural period.

(B) Set up the equation of motion for the following damped sDoF systern 06
without external force and solve for the response under given condition.
K:324 N/rn, m:4 kg, c= 4 N-s/m, x(0)--1 and i10;=S.S.

OR
Attempt Following qrrestion.
(A) For a single degree of critically damped system set up the equation of 05

motion for the following condition. Mass: 40 kg, stiffness:2O kN/rn.
Initial displacement and velocity 6 cm and 0 m/s respectively.

(B) A water tank having lumped mass of 10 kN at top is l0 m long. The 06
shaft of the iank has diameter 2 m with ',vall thickness 300 mm. The
tank is sub.iccted to liarmonic force of 3 kN amplitude anci 25 radisec
fiequencl'-. irind the maximum d-vnamic displacement if damoins is 5oz
of cri t ical.

Atternpt Following question. lz
tA) Dei-ine I-orrrrrithmic decrement, how it is r..ieasurecl and derive tlie

equation ci i '  I .ogarithmic decrement.
(B) Write shori note on Rigicl Diaphragm etfect.
(C) Define mlrhc-nratical l4odel. Give the equation of flrrce dampeC

vibration. f)t'an' matlietnatical model for two storey building ancl also
draw-liee botiv diagrarn fbr the same.
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Section - II

Que. -; l bulding l'.'JlI.T :**:: :i'5:n:Hg:1f:l'J,:,'llil'li:J ?'},t'',:?.i'ffi:*: " ;" *::'h. :1, :'; il f 'x:,';"1;
ffit1lit*'i",".'vr"* "r frr1, s93o1d 3l'-':::o':til11 il

is 5000 kg, 5000 kg

Hi"x;tt i?";.$::i'lltil'ti*#ilr ;irr'." i' '100 tl*r' ror a' storev'

Height of each storeY is 3 m'

For a five storev steel framed Y.tYl,*':l^:J']$X. ;:"lL l[fruli,Q ue - - ihiJ'n il,?ffJ":'.ifi ' ffiillt*-'l:i:ir'i l'l: :Hil ltlli'H'i'"1iij;:Ii:liil'Jil""::'a:l'il?.i':]ii",r^'r.1iiliir*f*if lI'ffi "llateral load method' Constder lollowrltB \rffi 
ii ;"yr of 4 m each along X

.""Otiit" : Medium soil (iii) Plan dimet 
w ,{irenrinn tn, i"i.ntit' of ieud:ill'li,il;#.-TilJ:lf 

'*:&T,1Ti?"Yi'J:":*ii:,:::t*:iii'::
direction and 4 bays ot J m eacn aIU'6 

iilNj#- Consider Live load on

iouar'i;it1'u,'*::li'ffi.111r"f1,"- Height or noo, i-s 3merso prot
ffj,'T[$1]q t;nh.?'il'iffi'#; 

^;{;-i*n, 
"f noor is 3m Arso prot

t2

lateral load distribution diagram'

Que.- 5 Attempt Following question'

(A) Dift'erentiatt btt*ttn soft storey and rveak storey'

(B) Explain Elastic Rebound Theory' r ': -'-
(c) Wtlit''tttn noit on Peak ground acceleratton'

OR

Q"e'- t 
il'TJJlffin:5,lililo.ct in detair with skercrr in deta''

(B) Explain factors affecting liquetaction in detail'

(C) Give name of any t*" O'"tii"Jl" .unftq"akes with its consequences'

Que'-' 
il'TJ#i::ff"1fi::t verlical reinrorcement and bancls in tnasonrv

(B) n*:;1;es,,*tlf iif i*izontal irregularities in btrilcling with neat

sketch'
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