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V.
@ a 3 7/‘6,/45»
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Now wri'fe #Iesc ess. in //omajé’neaus '50471

a/b -l -a/t 1 o0 o

- | O %) o | O u‘z

- - -a/l, 0 o .| | v :{9}
Uz
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u=cx, where ¢ = constant. But

- U _ HU
4=CcXx,, so C-Y.' PN U—-ﬁx
_ X X2
?l‘eh u,= _iu, = | O ||
Xy 1 U, :{Q}
- X3
U= 2u, | X3 o
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(24 ©
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Y
W

-12 ~ba 12

ba
I 0
I'0

PEPF

o |

i (S)E [ Lo

rTRY= {5}

-12 ba
0 8a° —Ca 2a°
-ba || V=
2a* -6a 4a”

V.

z

é.

é

; et ofE]

kS

o
sr=ior o IKURL=iRs
o
,’2 —éa-
El|-6a 4a*|_ EL|!2 ~Ga
a3l o 0 a3 |-ta 44*
0 18]

EI |12 -6a |{v,1 (P % solds {vz.§:{5Pa3/é&L
a2 |-ta 42|16, \Paf T 4,
Bean Ma"or‘y: 4, 2;5?“-
le—a — P
P> , (Pa)a* _ 5Pa°
V.~ 3ET 2ELI ~ GEIL
_ Pa* , (Paa  zpa?
92' 2EL EI ~ RET

3Pa%/2EI
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12 ¢L -12 6L |
L 41 -6L 21
-lz -6L 1 -bl
6L 21% -GL 42

For one el, [k]-= %‘E

Or, if v and W, are S'a,)/ré’SS£c{)

_RQEL| 2 |
k]= T[, _2}

./.ZI
—=2 | O0]|& 0
2Ll 4 1 e p={ 0
o1 2)le,] |m,
T &, ’
Here lo, 6, 6,1 =[I]ie§ , where
2

|

| Egs. I3./—4~, gie’a‘
ot {2} a2l
e, m,f{’ eJ*e»o.er 2

2 | O}mol_ - {O
EL /I 4 | Z0EL 20=m,{3/5
o | 2 2/s
Noa[a,{ forces ("‘M Sefmrafe e/QMWJ.L:
cme b Lond LrOW [k]{d} J'F UCh
elesment, usmg rows 1 and 2 of “j]

! ©
[_1"] = [() :I ' T;‘dhs‘Formd{Tms) as /n
O
2 2
1

x4
M. /5 #~2M. /5
- K7 3470
4M° IR Ng
e ﬂa_/ M /5L
sL sL [5](4})\#[714'/’ el.
\_____—\/_——-—E -~

[‘S]ié}/ lett el. ZF? -‘—.0/ SmM#0
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— F
A= 413 l'-a (x,ta)
[(l) "q"} X
b
A 2X —
g;(—:O: 4;*‘)\2:5 ()
2A | 0-4x+)\%g‘ (&)

L)

(@) times x + (b) times g is

0= 4x? + 4x7 + .2)\[(-5-\1+(—'B11

So ,in view of (c) 0= 4)(?\‘)\(')
)\— 4'X?

from (ay , 0= 47 a-/’-

From (b)Y, 0=4x- ,_ ) g= bz

fA=4xq = 2ab
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57. 13,2-2 becownes

k -k 1 |ju, 0 U 2
Qe ko oofu b=lzl ) dut=02+ 3/k
I 0 oI 2 A 3



/312’4‘

(a) 91— lL_ —I]{BJ:O
-GET/L* 4EI/( -

9,_ ={ 0
/L -1 o IIN] Lo

PLSAIEI 6,=PL’Y/ter | A= -P/2
(lo\e [/y,xj{ca} where {d]=]0 0 ¢
o= (- c? Pt (224356, At x=k

[1251/1 ~CEL/L I/L

" 2
e = QC- L \4_——~ . LUm.‘}‘ @.. z
T-28
Hence __26-/5 ; or 6, 26,
or L’s /75J{V"}—-O
L = e,
[c]

-GEL/L* 4BL/L 1758
1.5/L /75 O

v, 0.03564 P/2/EI
6,1 =4-0.0339¢PI>/ET
A 0.21363PL

I2EL/1* -CEL/* 15/ {v,_ {

|

-0 0



[13.2-5]

S R L
(&)W =4

io_-vi; g —-4-7 U, - -20
[oads -4 g |\4, 4

&y [clin}=0 where I1=11 o)

T -4 Pl u -20 Uy 0
A 8 ONu T\ 4 [ (U (=405
| o OllXN 0 PN -1g

A= -IK)' 1-18] s er ma7m‘7lu/e o‘F mx:‘u/ Ca“ns'f/‘ainf
force needed at node 1.

() [9]{‘32}:'| where ig]:l_! 0}

§ -4 1[|\W -20 U -1\
-4 < O\UL P} < 4» ) Uy — 9]
I 0 O[LA -1 N -12

A=l l"zl is the Wa’ni‘/m/& of axial conslram?
force necded at-node 1.



(@  Tp=zDkR-0R
+'1(9rgr_gr):< (QQ‘Q)
M= 5 VKD-DR+5(C7CD -DTkQ
-Q=CD+4'Q)
M= 5 KD-DR+4DCcD-Dc e +EQ
(Y- kp-gackeD-CT*@ =0
T (k% OD =R+

(b) Let [ot)= r?!'_\/ where /‘Sam‘zjﬁiﬁ(/e
and ('5’1 ﬂives Propor'f“ians o{' Terms in l'gf_l

* (K+uC'C)D=R+=x '@
o (FRrCHC)R= LR +CTr

e. @ dictales response : response
P B 4

as.go:ra+ea/ with K and IR is /osT.

If @ =0 then D=0; ie the meshis
locked (same covclusion as before).
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v -
Cons’h‘aihf V=V, s [Ql{y;}—O)
where [C1l= [\ 'l_l. Eq. 13:3-3 becomes

([g ﬁ]**[il :Dﬁ[ﬂ-ﬁg} Soluing,

vi) 1 [k+w = {P} P {m}
{Vl}- (ko) ~*| < k+aflo (k+,21<,<3 )
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{53
| . Eq.13.3-R becom
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=L [ B E el
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Uy Y ! )
L+ = = ‘ )
{u‘}:§2+§+k 4 x=/0 &= /o§ 2
T 2.0
uz|-4:o o= | e s
M > 4 $175 5.30
| 2
[#,0)
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(a) [Q] -L— —IJ Eq. 13.3 -3 becomes

I2EL _ GEIL] 1L P
3 - 2 2. I_ VL -

6LEI‘ ﬁ;lE—I T Ll -
e L T &, 0

La’f’ X = EI/L Thus

12+ -G-at’ {vz {PLZ/EI}
[—é-d' 4+l LQ,_} o
vol. 1[4 6+4’HP1}/55}
{91}’ 12+ 4a’{ 6t 12¥a o

{v,_ - L;/Er i-kl {PL3/451}
2 +4- if '=00

L) IC ] = **"" 1'75_’ . Eq, 13.3-3 becomes

2.25 625
» leL eEI o _E___ ZL&.?:: V7_ ] P
GEI 4EI 24(125 2.0625 92 0
lc'f' x= ot EL/L. Thus .
1242254 (42,6250 PL /Er}
-6 +z (aZSO( 44306254 9 (o) )2

q(E
_ 4+3.0625x’ c.-z&zs«kg;}
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3
3 L

3.0¢25 PL” _ et
As o V= e =5 _0.03%4-EI



/3.4~
Mg 2% M
= M
(s L—A* -y-p
For Mindlin element, w =0 Yuroughod,
and ; _ L-x% *x p - L-2x
V= mheTh= 508
From Egs, 13.4-2,

U= U+, = lZEIg.t fo< )“lx";z'éx,étj ( L-2x )
u:i.l:E_b_t;Wer Gbt _L__LPLZ] :.zt,v [Eét +Qétl_ ]

( &)

/2L [ /2 3 L /12 12 (1,2)
-1/, [ gL 1_2y*
let T= 2= - EL I+ og= | ° B

(b) One- poM'f' 7«://%‘/”&": eVa/M?’e m‘fe ra/; 47‘ X = éi
The secend m‘(’cjr‘a( (for Us) Vanishes and

3
__Ya_ Ebt® oLkt 2y*
72 ) Cxac‘f'l I= 35, U= TEZ
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m, L W M, L

SN, Fadi w5EF. BT
k— L —

Mindlin beam element, with exmf lnfcyr«fian N

CIEARA A MEH

/STey. gives Y, = %wz , Yhen 2m ¢ eq, becomes

NN\

T —= + GA(- F+3T

M,
2E A
2E2 , €f:)

7
2

M, L
Set Yhis W, e_qiw/ To CI\ZEI— ) %“5
ot (1 v S8L) -

[2EIL
AL
I12E 1

(2/2)(SHE )L _ 411y
Ebt>

-1:—1—_‘ 2667
<t) 0.

._‘-é__ = 0516, ie., about o scale,

= ol

— ~ —

= L |
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2 2
S A LI CYR T
Where the N; for o No?‘an/u/ar elewrea]
are given 1n Ey{- 2.6-4 Thus

' |
Ext ey = 4710[-(19-7),-(a—x))(e—¢)} ~latx),(bty),(a +><5,'(6+;),(«-)5J{d}
Oddp)wers of x and Y i,»n‘e7r~7lc To z2ero, so
L ca
j% J—‘féx +é7)a/x o/;_= )_-L ~a b -a b a -b a.j (o}

Wiﬂf one Gauss fain?l af x‘—7=0) He prba/ﬂcfdf banss wet Wt
is 4, and Yhe Jacobian determinant s J= ab . Theretore

(€x+t€,), (AVab) s the same result.
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(& Frowm £y 13.4-5

%) [ 4 -2 -2 [ 1 /])]&
miE\Z |2 4 2 |tBl 1 | |\e,
T 2 -2 4 1 €a

Frova which o +o +O_‘Z'—'386V
where €, = ExtE,tey . MHeace
Bey =g (Bt ) =X

(&) From Eq.13.4-10,

gxH= % st €V IEe) e
B
w here IE‘] Is the sccond square
p2alrix in 59' 13.4-5, Since Y,E,a]{;%}
v:‘e(J$ Volumel"rn‘c straing €v,

€v

€y

8 €

GKH s ‘z[éx é& 6.2_ Ux7 373 sz& 5
[s)

where Sv-——éx*é?*‘éz o

B
@ M = %——&(&ﬁe,*—&;,} = 3¢S





