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1. (25 azuww)  hanizduunnssin fisesiu A aadlanainlugiiinawilngeda 0,04 8. adiiATzinnn

end moments 84lA%eaF19iilng moment distribution method u&2i@eu bending moment diagram

(sl E= 2x10° kN/m’ . war 1=125x10 0 m*)

60 kN <_D 4E F
120 kN 135 kN
* 36 3m
A v,
A 6EI [ 1m
€~ 90 kN
3E! om




2.(25 AUl )

-4-

A3AATIINAY end moments vaelanaTlugllinediludr@an bending moment diagram

(use moment distribution with successive sway correction )
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3. (30 Azuuu)  AWAn displacements w84 joints M4 189 a plane truss lugUdineawil Tae direct stiffness method

b4
uacliuana matrices #ine 4 sarieligay

} 3
(a). transformed stiffness matrix A uiLTudaurn

(b). stiffness matrix damiulasa¥e truss  (matrix of order 6x6)
0 v 8 2 0w y -3 2 o o X -
(fwuald  E= 2310 kN/m dmFunniudau, A=4x10" m° AwiuTudouuuamuuasuwis,

/ - 2 e o X < 5 o e &
e A=4Y 2 x10”° m° A wmilfudiuuuomzues, wWuha  EA/L = 2x10° kN/m & wiunndudon)
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4. (30 mzuuu) Using the direct stiffness method (and neglect axial and shear deformation of members ),

establish the stiffness matrix , ( matrix of order4x4 ), for the plane frame shown below. And then determine

all joint displacements of the structure. (Given E= 2x108 kN/mz, WAy |=6x10'5 m4 )
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5 (25 azuuu)  TaneaFramdnTugldinianefasiuusanssyin (working loads ) Atuams  fnavuald  Load factor =1.80 uaz
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WA G, = 240 N/mm A Mp  Midesldlunnseanuuy wazaspan UL anidniudourelaseainll (gunidni
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beam-column effects



Beam-column formulae

( anewig - luguesiag q sieldil Avves KL dadu radian WldTaduesnn )

K=/ PIE)

rotational stiffness & carry-over factor for beam-column with far-end fixed

R ) EIK(KLcos KL —sinKL
P &= El Z rotationalstiffness, k,, = (_ cos sin KT)
7T (KL sinKL+2cosKL-2)
K| i -KL
i: - L Carry —over factor C = (sin KL - KT)

(KLcos KL —sinKL)

w N
A 4 B Moo= W (KL +KLcos KL -2sinKL)
P —p gmummgmmmcr% «— P FAB = 5 g2 sin KL
I L N MFAB = _MFBA
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Stiffness equation for a plane member
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