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1. ( 30 fl:U'W'W) 1I,:lllfl~1:,.hnfh end moments 'IltNlfl~.:.Ilrh:li'W~uob"'nh:lrll~t1 moment distribution method.

ua:ldafll't'l'W~i~ E = 2xl08 kN 1m2, 1= 4xlO-5 m4, lI.:.1't'1lfhhorizontal displacement 'Ila.:.ljoint B.
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of 2.0, evaluate the required minimum value for Mp• If CJy = 200 N/mm2
, design for the cross-section of the member

Be, assumed that the cross-sections is rectangular with the ratio of depth to width of 2.0 (ie. d =2b).
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3. (25 f1:Ullll) Using the portal method, (an approximate lateral load analysis for multi-storey frame structure), determine

shear forces and bending moments for all beams and columns of the frame shown below. Then sketch bending moment

diagrams for all beams and columns.
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4. ( 30 fl::LLUU) "'l~1.,rthe directstiffnessmethod ~Lfl'5'1::~1fl'5'~t'lfJ~planetruss1.U'5'tJ';1~~1~d
'U

(a) "'l~LLt'lr;}~the stiffnessmatrix K ~1~~'ULfl'5'~t'l;1~d,(a matrixof order 6x6),

(b) "'l~~1phjoint displacements,

(c) "'l~evaluateaxialforce 1.u:fu'il~u cd.

(rh~ur;}1.~ E = 2x108 kN/m2 ~1~~'IJ'••m:fu'il~u, A = (4.J"2)xl 0-4 m2
~1~~'U:fU~~u"l.ULLU~'fI::LL!I~,•

4 2 EA = 2xl04 / "A = 4xlO- m ~1~~'U:fu~~ufl!l1~ 4 m, ,rUA'elL kN m ~1~rufJn:nu~~u)

~ 4kN~.m-+-.m~
12 kN



5. (30 f1:IIUU) Using the stiffness method, and neglecting axial deformation,

a. establish the stiffness matrix (matrix of order 5x5) for the plane frame shown below,

b. determine all joint displacements of the structure,

c. evaluate reaction at the support d,

d. evaluate the bending moment at mid-length of the member cd.

(Given E = 2x108 kN Im2
, 1= 4xlO-5 m4 )
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