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Problem 1
Use only Matrix Stiffness Method.
Members of a raft foundation are modeled as the rigid jointed grid lying in the horizontal plane as shown
in Fig. 1. The grid consists of two orthogonal members having identical length, properties and loading.
The grid is subjected to vertical soil loads and carries a vertical column load of 500 kN at O. A pile, which
is modeled as a vertical spring, provides support to the grid at O.
Data: AM =MO=0P=PC=BN=NO=0Q=QD=2m,

40 kN/m acts on AM, PC, BN, QD portions of the members

20 kN/m acts on MO, OP, NO, OQ portions of the members

Find: Reactions at A.
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Problem 2

Use only Matrix Stiffness Method.
Data: EIy =El, =9, A/Iy =2/3, L=3, GJ /EIy =05 P=2

Settlement of support node 3: 0.2m downward.
Member 12 is heated 20 °C above ambient temperature, coefficient of linear expansion is 0.01/°C.

Find: Force in member 12
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Problem 3

Use only Stiffness Matrix Method.

Data: vertical displacement of B measured as 1.909 mm;
k =5000 kKN/m; EI =10000 KN.m?

Find: Vertical displacement at C and rotation at D
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Problem 4
Use only Flexibility Matrix Method.
Data: El /EA =100 ¢em?
Find: Reactions at node 3
120 kN
500 KN m
0 3
o /)
Fig. 4
1 A0
_12m 20m




Pi Sjwa..j = (Bu)y=(B5), =0 (e (3),20,)=0)

KII = olq (3X5 I/\Af—'x.tﬂ)q)
(Aq)o = (Ar)o > ()/ AN T 4\.’7 qu(l/() {DFJ(AQ?
T a.: o= /1 0 o ‘ 4
‘] ol Ko ()=3 k()
(: C{) F RO
qu(f/ ) = KI:[:U/ iy = {2 E—_\: *Lf + R: 12. 20 E6. |O-.3-f— 1000
3

)y = KealnlBs), 9( (As)fo)@o

2.0 hN|m

(/ V§ K, = '[(5_"“) 2.4+ 20, 2] - o

“20" . 5’?.04 it 132

92
Lw( h, ) J'Rz (@,)q = 560 — 4(+.5+ zi.g):SlOéN
20 kN/[m

(A3>q: 310 = 2053 pm s o Fﬂﬁz,

"




F = Eha, A,=2( 0][ 0'5"“j — 10928 kN
y

6 ((0, Cow\p«rzssnﬂ

F7.3= __,_&az A1+F = z[l _r][osz,et,J_,_ =1}

-

= —0-4536 (mer&wv@) <



Con beo Oﬁmwu/(c:t«m ('.' o Mm\/{‘a/{ /Lo«o{fj
Kre = t@,r h,w;/mg (3,4,5) = FKH(','H-k K,o(h2)  KyLD

KZ 2,(2, ) sz_(zﬂ.) K23(2/ )
KZ?.(‘/ ) K;;_(‘/Z) K33(|/ 1)

12/~ -6/l 2 (2> b\ _2ET [12/,_"— 0
-6 4 [6/1_ 4 Ll e 4

v -¢/L 2
Ker = EL{ 24 *+Lk o -I2* + o -3
L E | — 5000 -
o 8 whll = © 8 =5
—~12 /- —¢/L 21~ -3 -3 3
| R,= 1 (162~ 10.274 L.2.00.1.2)
()M %o_;;?___ Gl T T2 +2)=3
.25 g, 1k, Ri =Lz 10-3= Fkn
20 Uy from 4ubles)
fr=1102++ I+ _ e ) [-4909
_f& 2"+ 10.2° R 7E Y Ap= Mo 212 i
12 20 3 ® 3-32]
3 Q@ -{



®

E—L'—— Reatims &f nade ® oqe recd La K.
=P)s = ,E (Prx Pr)
@)
Pr = iIZO 2 lf ~500 031‘
(Fz)l (F,)z; f
Bz, ?, A ﬁsz)
(F)s
("z .
Q;?)n. o ~
Ve ), ) (o6 -0 0 0106 -08|fF)
)2 < KF').)n_ B 0-8 06 O O :O.g 0-6 (rz)).
(F ) (F). | |t =12 =1 =1 1-16 =32 | fe)
<F|)7,3 L,O 6 O O : '4_0 -(_&_)3_
.| [0 © 0 0,0 1 )
g K (Fe)zZJ _.O o o -l |£/‘_2’0J(Fz.3
EL Lol ! > &
b
f[o-6y 0 O N
0 |o [
@D
T, (o006 -tz -8 00l O 0O )
EIIO‘“' Lo-oog 1yp -6 O 2003 -w]
T _ [ gs347 22%9495
Drnr— d LE'L_B 195 82l 390]"%:"?'0

Ypx = b A E—r[

g5.333F 63-99% g 8 ,_ 90
168006 26 36&

223115

m—




AR5 @
PL = 1826338  |9250.216
Yrr b =

ET
=) O-0412- —06-0112 E_T*JL—D
Prn “p-0112  0-6643 L .
X5} G0 P | A5 |
Fﬁ'{ 10-6E&

(088



