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2. !'t'iYll'UflfffllJ!lfl'Ufl

3. ,j'flfffllJ,j'fl 5 IIUfll1lU 8 ,j'flUflUlllJlJlaflfllllfllJ (multiple choice) ';'!illifI1'j1-H'fl::IIUUlIllIfl~H'lhllfl,j'fl1-4 1M~I,j'1

fffllJ t)'ufhflilJlUyh:Uuuill't'iU~H\u,j'fl 5 1Ma::laU~OflU'I'1l<ijflfffllJ.
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1. (20 fl::::II'in~) 't1 HUHl \lIflU'Ilfl I.(a) 't1".ifl'llfl I.(b) ll'm'l'llfllYlUllm\H~ .
I.(a) 111111 displacements of joints Band C SUB-31fl1-3tT.f1-3 Fig.(a)~ 111';1 end moments "f)-3u9i'l~;;'UtT1U Uii'1A;JU'U BMD

.
I.(b) 1~'t11 displacements of joints B, C 11'1:::: D 'Ilfl'llflHtl1H Fig.(b), 't11fl1 end moments 'Ilf)'llllli'l::::;j~~,~lIt\'lI~U~
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2. ( 20 fl:::IIUU) Under the applied loads, support B of the frame shown below moves down by 0.02 m. Using the moment

distribution method, determine all end moments and draw the bending moment diagram for the frame.
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.. J 1 "'I U" , '"1 . . . " '"3. ( 20 fl::IIUU) llfl'il::H't11 end moments 'tJ~'l fl'i'l"''il'lIUl 'lJN'lHU VlU moment distributlon method lI'lll'tJUU HMD.

(lIu::lh : "'11Jl'it:l1,r'jii successive sway correction moment distribution 'v\')

~

!
3EI 5EI



-8- 1i:l1Jlh::;1lfl1 .

4. (20 fI::lIllll) Using the portal method, (an approximate lateral load analysis for multi-storey frame structure),

(a) determine shear force and bending moment for all beams and columns,

(b) sketch bending moment diagrams for all beams and columns
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.. '"5. (40 tl:::ll\fU) II 8 'U6(Hltl

-10-

liJ'U,JtHn)UIIUUI~flflVlflU (multiple choice)

.llflfiUltllvi lllPi lliht1~U,Jfl 5

1I~t1:::,J6(jfltlii tllV1flUfi'h~l~flfl 4 tllV1flU l~tllw 4 tllV1fl1J&'UiitllV1flUfi\lfl~fl'UYitl-3tllV1fl1Jl~(J1 1-H1d

ltl~fl-3l1111tlfl1fl:::Ul~ X l'U';fl-3~Il1~tllll1UltllV1flU~Yi\l"'HlIll1~fli .ml:::-HIln-lI'l1'Uilltl'UtllV1flU~\Ifl~fl-3 o11d
,. .

1tl~fl-3l1ll1tllllnfl i 111U-3tllV1au \l:::(je i l' ll'~'I'11,J6(je tI,Je Whi

J! .. " ". ." '" '" )II" .!'I ".tIlVlflU\lflu::: l~tl:::II'U'U'Ufltlfltlt1::: 5 tl:::II'U'U uan WlflUN~u:::VlOt1U t !~tl:::II'U'Ulu'Ut1U) 'Ufltlfltlt1::: 2 tl:::II'U'U
, .

.IClI" "0 IV" 4 "' iI IV " 1 q.d, " , .do r tJtl:::II'U'Un l~ffl't11U'Ufl 5 tlfltl:::I!'U'U'Ufl-3'Ufltlfltl'tlf)'lJfl1111fl'U t fll1'U 'Ufl1WnNt11111tl:::II'U'U'Ufltlfltllltll'Ufltl

. "1 "_lfU 0 QJ" !SI v u" 1.d,.do tI' II 11
fl11t1Ul11 l1U':i1Jtl:::II'U'Uffl't11uue 5 ruu t1Ul11tl:::II'U'U (Vl1fltlHI'II'U 1JmWntl:::II'U'U1 111'Ufl-3'Ufltlfltl'rJfl'Ufl'Ufl-3'lJfl 5

11110'Uiifim;,ou t1UffUt1'Mtl:::II'U'U lHtl~Utl:::II'U'Urill1'rl/'li'fl 5 Itl'U'~1 t11J-H'ltl:::II'U'U)
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0 fiWlflU I : 1'c1'1 ED i'ullJllJ'U~~~~'l,,!~

0 l'll~flU 2 : 1'c1'1 HJ i'ullJllJ'U~~~~'l,,!~

0 fil~flU 3 : 1'c1'1 EF i'ullJllJ'U~~~~'l,,!~

0 fil~flU 4 : 1'c1'1 AB i'ullJllJ'U~~~~'l,,!~
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~ ~1 "oJ ,.11 ~'" oJ", • 1 ~~ ..
5. 2 \llflf11'jllml~'l1 l'lHff'jl'l'Vlllff~hl U!U ~Wl1i portal method. mU'VllJl'l1 'lJllJU~flfl"l'l'1fll'ltl
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12 kN -+ B E
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Di'll~tlU I : mu BE 5U 1lJllJU~~fl"l'l'1fllyhtlU 16 kN-m

D i'll~tlU 2: mu FJ 5u11JllJU~~fl"l'l'1fll'l'htlU 18 kN-m

D i'll~tlU 3 : mu BE 5U 1lJllJU~~fl"l'l'1fll'l'htlU 20 kN-m

D i'll~tlU 4: l'l1U EH 5u1lJllJU~~fl"l'l'1fll'l'htlU 24 kN-m

5. 3 ~1~tll~'h~1'l15U1m,lffrl'l~llfffl'l'U!U mllJIJ11'IJtl'l;uril~liJ~11l.iIlU'jll ~£JU (neglect axial deformation of members)
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5.4 /llOtl Mil ffll1 fu ifl'j-Jdl-J~U(yrl-J1l-l~tlfl11lJ£J11'UtlAl-lriTWlJrilll.hltJ-:mJ~£Jl-l(neglect axial deformation of members)

'Ul-llrlUHI~tll-l,!-J,!rl1l-lflll-l UC1:;~lUHtJ6iii£Jl~ support C fir>

B C D
60 kN T EI EI

4 m EI EI

L A F

~6m-f-6m-1

D o ~, ~

10 kN, uHtJ6iiim~ support C i'1'Ul-llri 20 kNfll~mu 1 : UHliltll-l'!-J'!rl l-lfllWJ'Ul-llri

D o ~, d

20 kN, UHtJ6ii~£Jl~ support C i'1'Ul-llri kNrmmu 2: Ui-JI~Wl-l,!-J,!rl l-lfllWJ'Ul-llri 0

D t'llritlU 3: UHI~tll-l,!-J,!rl1l-lflll-liJ'Ul-llri 30 kN, uHtJ6ii~rJ1'~ support C i'i'Ul-llri 20 kN

D t'll~tlU 4: UHI~r>l-l,!-J,!~1l-lflll-liJ'Ul-lWl 30 kN, UHtJ6ii~£Jl~ support C i'i'Ul-ll~ 10 kN

.. ~ 1 _I.di «:t jJ QJ d «:t QJ d QJ 'QJ i tlQJ d o<:::!l J 1
5.5 IlJtliUIiH P flll-l l-l~U'll'-JlJl1l-l1~~f1-J'Vl lJflli'Vl~~~1'Ur>-J'Vl'H)~iU BI'Vllfl1.1 Ll \l-Jl11'Ul-ll~ lJllJl-l~~~,!-J,!~'Vllfl~'Ul-l u

flll-l

P

A B! c

.A EI t EI tI-L L

D f11~tlU 1 : M B = (6EILl)/ L2

D f11~r>U 2 : M B = (4ElLl)/ L2

0 f11~tlU 3 : M B = (3ElLl) / L2

o f11~r>U 4: M B = (8ElLl) / L2
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t LE1__t__ EI

L

c

t
Drl11HllJ 1 : RB = (6E1!'t.) / IJ

DrllllVlJ 2 : RB = P - (3E1!'t.) / L3

DrllllVlJ 3 : RB = (12E1!'t.) / IJ

DfllllVlJ 4 : RB = P-(6E1!'!.)/ IJ

40 kN
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80 kN

!

I,
2m

constant EI

2m 4m

DrllllVlJ 1 : M A = kN.m (mUl~1JlnWfll),
d Q

125 M B = ')5 kN.m (1l'rlJl'lllJ'U1W'fll)

DfllllVlJ 2: M A =
d Q

kN.m (lnUl~lJ'U1Wfll)200 kN.m (1l1W'IIlJ'U1W'fll), M = 150B

DfllllVlJ 3 : M = 105 kN.m (mlJl~lJ'U1Wfll), M = X5 kN.m (nl'Ul~lJ'U1Wfll)
A B

DfllllVlJ 4:
d Q d Q

M = 95 kN.m (1lllJl'lllJ'U1W'fll), M = 125 kN.m IVll'Ul'lllJ'U1W'fll)A B
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