Ex/CE/S/T/SOSA/2023
BACHELOR OF ENGINEERING (CIVIL EN (rINEERING) FIFTH YEAR o

SECOND SEM. EXAM -2023 L
"~ Subject: STRUCTURAL DYNAMICS 'I‘lme 3 Hours Full Marks 100
: : PART-»I (marks-50) I '

Usea separat,e Answer-Scrlpt for_each part

| No.of | - o © Answer all}iq‘uest'ions-';.' | ‘-j T Marks |

.| questions » ) : EE s ' - 14+12x3=50

L Deduce the solution of equation of motion of a snigie degree of freedom | . 14

system at free vibration at under damped cntlcally damped and | - -
‘ overdamped system. : . .
2. | Writeshort: T o |
a) - ,'Vlscous dampmg I

b 'D alemberts pnnc1ple '
9 Lo‘ganthmlc decrement

3. a) | A SDOE frame has a mass 4600. kg and havmg lateral- stlfﬁiees 6+6=12
' - | k= 4.2 x10° N/m and damping tatio 4 percent. Determme its un damped R
. - | and damped natural frequency :

b).[A harmomc osclllatxon test gives the natural frequency of an overhead :

-water tank to be 0.50 Hz. Given that the weight of the tank-is'950 kN. .

| What deflection will result if 95 kN horizontal load is applied statlcally? S
-The mass of the tank stagmg can be neglected 1
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._ A Damped SDOF system has’ a"mass of 4800 N, stiffness of 19.5 kN/m
‘| and damping ratio 5%. It is subjected to a triangular force as shown in
‘figure 1. The initial dlsplacernent and velocity. are zero. Detérmine the

| displacement-time hlstory up to 0.5 second taking time step as 0.1|. -

second
" Force P

500N L

|  N . Time (sec)

. Fig. 1
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- (Use Separate Answér scripts for each Part)

" Part-II (Marks 50)

A two storeyed frame PQ and correspondmg plan dlagram are shown in Fxg 1 The total' '

gravity load (DL+LL) intensity is 25.5 kN/m’. Formulate the mass and stiffness matrix for -

this frame and evaluate the followings. leen E=2 x10° N/mm?, c/s of column is 425mm'
x425mm,

. a) Natural frequency and correspondmg mode shape ) : : : N

b) Find dlsplacement of the frame at /=5. 6 sec, if frame is subjected to a dlsplacement of
i) |41 o
V2t =424bmm at £=0.0 sec.
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2. The mass and stiffness matrix of_a-'stfuctufe are given as o B £ S

00l [6 =2 0] . . [ o
50| k=|-2 5 -~1|anditis subjected to a force of, F =|10sin14.8¢ |
03 |0 -1 3 Lo

m=

SO W

If the displaceﬁlent', velocity ahd acceleration at t—?S.OOéec are
061 .. [35] - - [36]
v=|052)mv=|22m/s ¥=|16m/s®
lo37] |11 o9

* Find the fespoﬁsés of the stfucturé,at t=5.25sec and t=5.50sec.



