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Displacements
Configuration Translations Rotations
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Matrix Stiffness Analysis
Truss Element Stiffness Matrix
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Virtual Work
Volume Integrals
Aj jk j’éjz /
/ / l /
= jki = jkl =(j,+2],)kl = jkl
| 3] 5 s(h+20) 5
= jkl = jki =(2]j,+ J, Kkl = jkl
| | 3 5 (21t ) ]
1 1 h(2k+k)+ 1
K, ke gj(kl+2|<2)| gj(2k1+k2)| 6 S i(ktk,)!
j o (K, +2k,) 1
1. 1. 1,. . .
| k Ejk| Ejk| E(jl+j2)k| jkl
P RN
N = jk(lI+a) = jk(I+b) 6 = jkl
SENBEIUE B i (1+2) ]k 2
5. 1. 1,.. . 2.
k — jki = jki —(3j,+5], )kl — jkl
ﬁ ) ;] (3145 5
1. 5 . 1. . 2.
k = jki — jki —(5j,+3], )kl — jkl
Q 2! Th 175k +30) 3!
k 1. 1. 1, . . 1.
= jki — jki — 3j, )kl = jki
4/ 7] L 15 (i +30) 3
k 1. 1. 1. . 1.
— jki = jki —(3 ki = jki
— o) 7] 5 (3Lt 1) 3
1. 1. 1. . 2.
= = jki = jki = Kl — jkl
Exam Handout DIT Bolton St Dr C. Caprani




DT024 Structural Analysis IV CBEH 4132

Structural Dynamics

SDOF Systems

Fundamental equation of motion mui(t) +cu(t) + ku(t) = F(t)
Equation of motion for free vibration Ui(t) + 2£mu(t) + w*u(t) =0
Relationship between frequency, circular frequency,
period, stiffness and mass: Fundamental frequency  f Lle 1K
T 27 27 \m
for an SDOF system.
- : C
Coefficient of damping 2l = -
. 2 k
Circular frequency @ =
: . C
Damping ratio g ==
Critical value of damping C = 2Maw = 24/km

u(t) = pcos(wt+0)

General solution for free-undamped vibration 0V i
p= u§+(—°j tand=—2
@ VN)

Wy = wr\J1-E?

Damped circular frequency, period and frequency

Td :2_72-1 fd — &
, 2
u(t) = pe = cos(wt+0)
_ |2 [Ug+Smuy |
General solution for free-damped vibrations P=yB o, ;
tan@ = m
Uo@y
o _ U, @
Logarithmic decrement of damping d=In = 2mﬂ§w—
n+m d
. 0.11
Half-amplitude method &=—— when u,,  =0.5u,
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Amplitude after p-cycles U, = [”—ﬂ] u,

Equation of motion for forced response (sinusoidal) ~ mui(t) +cu(t) + ku(t) = F, sin Qt

u, (t)=psin(Qt-0)

General solution for forced-damped vibration p= i[(l—ﬂz)z N (25,6’)2}_]/2 ;
response and frequency ratio K
258 Q
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1- p? p ®
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Dynamic amplification factor (DAF) DAF=D = [(l—ﬂ ) +(2£8) ]
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Undamped free-vibration response
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General case of an under-critically damped system.
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