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Mort!16 oa$bgr.rl. R*rio,
Tbe nodulus of ,ubsrad. eeriod is n
conc.ptutrl Gl isship te*em eil
pr.*urc rnd iteflEdon. n c,n b.
deGnnin.d iom d,t. besing 16!
rld il nlrmlly pld.d .I rh. fonn oa
a iEsloaierldh{t diagr.h as
ihors bcto\'ln ns!re Il *h.E:

used to solv. rhe ditretootiil e!udrion
ol6.a. o cldit fdn&!i,r, Ar
itemioi p@..durc wa 6ied our io
ger d. iEnetion rdu6 il difecir
load ler.h Wlrn a bl.lr@ ol
deocclior !.lue of lo.s ii oblrincd,
de icrarG' is sioDp€d rnd rne vd6
of ddl.crioo, 3lBr ed bendin8

Th! soil Md in $i \sA i! lMhd in
8q,id.d l7l 'Inc t.n was cariod out
E rh. colkr. ol EnliDdinE of d*
Unive6iry or Ba8hdad / th.
C6nn bd Eiei@rine Bu@u / 6
lcn or s.i.s of Bts lbr UE eil
t'v.sigrrion! oa rh. hig Bagldid

lor a b.m .Lhot .upp.rtcd by t
load bddig fred'un (figurc F]), lh.
forl@inB r@nh ord.r ditt@ i.i

K- -9'a
Kf dodulus oa slberade

ft crio., (foft c/4rdefl 4rior)
q -- pEs@ (t6c!L/di).
6 " *nleae (l.igrh).

For r b€im otr clasric r@idationl

(2'
lhus K'l b.rn ha uils ot(lmc/

According lo Winll.r's hrrdlBir for
lind $jlb!hlvioi, thc dope ofloid
dl.acnr di{g.ah G onsEnr ud has

fir v.lG of lq. sine th. oil
bdhxvior i! urualiy fe from b.itrg
li,g on. c.n .rpqin& Kr v.lue
by NinS o& darhe louoejnerl
hiiial llnecoI 6odur6: h rhc llopc of
tl'. IanS.nr ro the passrrq - s.nknsr

S.mr ModnlG is dE slop. of rhe
s.d liom ln. rigitr coeepoidirB

How.!er, lirs li. @nt rrlE
*orld be iorc dcfiiiie d a poiit ilBr
a r.nR.( r,E mr6 ol&.rin*. l(s
h nohLally llko 6 fte sc.ul
nodulos .oft+ondirg ro stknc
ol 125m rd th! tund{d pld.

ln rh. D.E r @l rh. r'lE otl<l is
sp.cificd ar dificBnt lood stqesnrirg
t sum ndhod Th€q lalra !e

,* Yx) n lhe d.n4rion orth. be!m.
q= q(x) dirEihurd lo.d (lonl Fr uir

EF n.xunl (bcndi.s) ris'dny ot rno

Hem, i'r .qs,ion (2) the nodurur ol
5uhr.d. Mion (\ dcr5ds o rh.

Athough rh.e e niry 0etiods
trs.d b srv..qu{ion (2I lk 6niE
diff.eMs m.d'od [8] is sed io
solw 6. govoins.q!!tii. ltr lhis
mdh.n. ln. nursi6l loluiiq ol rhr
difmtisl cquiron dcp.ids oi
ohrinin* nm.ri€l v.lc d em€
pivohl poina sp@d i', the x.y pla..
Th€ d.ri6tiEs rcquired n, oHrn rh.

,r.' - Fr - FJ
G)



E=Yr,-Yi

-2y,. +2y, y,

EB & rqimL4r, vor x, !o4 20or

pivot points .E rpfioritured €nhcr
by tlE dc.ivrtiv.s of rlr. nrh degr.e
paabola pd$iig rhrough a cctuii
nuDber ofpivor poi'trs, d by Tattor
sn s expstr3iotr 6 slDrn in 6gur.
lal Figrc (5) riws E srid ued in
dE 6nitc .lill.Ee. ro nod.l d.
The spEsions us.d in rh. cmnr

Ksi(r),... rrtudc i qi,l b. dilfeEnr
ln! ditrelent .od.s !s yi{k), yi(2),
yi(3)..... m diIfe(nl for dirEEnt

Ts @ ddi6 @ Mtidr.d i,
fiis rclt. Fid, . rimDly $!9orr.d
0@ sutj*Gd 10 a coicdhLd led
and rtre !.@d h !l$ . 3imply
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nodes i bur lh.tr ki(r), Ksi(2).



riEr . rdftksy. vd2,r. r.rqr.20or

btn Ern6 clw v.h.! rd fi.ir
f@ fr his[ idd,ppti.d on rhei.ih rlcd on etajic

2. ltr .od.r b Eer jcd.
mr8n trllDn snd dilritonr.! ,h
Esuht. bilh {pDli.d ss !*d in
rhc No q* nudr6 o,rti,r^Iod, $. no \i!njfi.i,;
diit .ncq b.r,an t;r I
.on-liM b.troid othilI lr i! obvrour ,.r ihc cl.nic
n.rt'od td eltz,i! b.hcsms oi el]adc e.diuD(win!6 ! Buhotion) is silt
v.lid rcdd *) ,iprhcd lo.d@d htu' Tti. non E;
brlrvjq of sit ros od,.hd
Gdjunol) b, utiis trjsh &;r,cn
lod3 (ro n.F r rtE sl;,ni
rhc di6e&ic. itr reruhdi ntr crrd or b.on ;rp6 on(rmuft b6m dcncrtr mr
I.ndine ,ionenr h tound ro 6.
)ignifi..nr bur et ,nuc}

1. Bo$cli J E. foundaliM

^n.ly5is 
and D€s'81 ,. M.CBW,

^'IlFilofB.frexo.tjDdljlsli.

?. Hadli, M. ,Atu @ El.ri.
Founddon- The UnrrcEi, 6t
Micblgar pEs. arn 

^;Misi (l&. 1946).l. Hu$iD, H.M.. At.ruboe. a.t\@si.at soturion! ot'bm8..ns und* c..6|i-l
Lord'ng,. Jdunar of EnEirEriia
Bn't lcchioto&/, Bt ldd.
vol.r5, No t0.la9S.i Yi'r,J. H, .tofrrdrive
n'oderi^s ttud! ot re;f.d6.-! oo Grdic f@drtid"JouDrl of Enlrffinc
Mlchmrcr, Morch tooo:5. YanJ. g, "CtB+tdr sotdtu
for Titu$hsto b6m @ .tsri.
tuundatiotr, h,n.t of
Ei8ilking Mere6 Aurur

6 Cictr. c.N., .Sorltion of beeon
elaric founddM b, DOEM,.Joumi .r End'Eim
M.dbi!s, oRemb.r ]-cas "7 Soll l Err8ldn RcrE r otBi.

r. snlladori, MG, dd B.on ML, "Nueri6l M.rbodi in
Enaineritr8. trinri{.H,fl. NC.



-sry
<
<{:r

risurc (l) Tnial lmd bedins *€

FieuE t2) Pre*uB sflemdt cde

(:l

()F(l

J
tr
,/



fualysLorBlMsdxo}LrceEldt

. -- )x

Ks(o):0

mllel

F,s!re [5] Fiiit diflerences merh

)

!,

&i

sirply s,4?ori.d



tu.I$t dBstu 6 rblLimesM

ri8lre l7l Delqbn prcfi,.6, bsm hds unrrm lud Gare t).

2n

10

o

E

FhuE [3] Be.di,ig b6hdt dirs@ tor bcm undd uirom lo€d (e* i ).

1.522.533s4
_ __9!t{!1o)

15 2 2.5 3

7

E

0
35

2
25

3
3.6

Eondllr! om.nt DintEm!



!+.rdDol.o/.volll',!ho'm, ,lbl,!'orh.NcuidE.*

I
I

120

@

40

0

005 I t-i t2.0 3 354
ord.tcC Fn

Fis@ I9l Sh@itrg fod drtm ls b-E ut'dd uinftro ldd (@ I ),

l

05

io'
It,:

FislE 0 
()l D.,&di6 ,Dm. fo h@ uhda clrlh.eed lo.d (@ 2).

rrra



E4&|dldlq\:voE..No9,uo,
^i.rr!sorBaG 

N6-Lra,Ehd!

Bddlno fm.ntOboErc

!5'

518
a
E0
3-

I

1.5 2 2,5

risurc lllls. in8 mmsr dir$m ror b{m uiddonc.ebd lddd2).

a o5 '1 15 2 2.6

2.25

l-50
A.?s

.125

FIEUE I l2] Sh.,rins aome dhEdm Ior bam und4 @r6ht d lord (c.s 2),

5l

5,12t4.t



f4lrcimr.6,, Vrr l{ N. e,20.5 ,(,!1,.1,.f8.6 o NeLl@ Eldl'

,: r,
E se

s'
a
E*
tu
,r

FtsE ll, Ef.q ort6n d.Bl' o ndirln detLcio

I

,*]*t
,"01
!ol

l-.:-6a,- I

r 0.s 0.0

lxlE Diprl! (n)

f il[. ll4l E6.d of be dogi n NinM l1ffir

d hsiFm n.@r ([N.r)

0.t 75.941 25,9.{8 0_003t5

0,6 I tl.ro tltlf 1Dt3t7

09 2r1_301 210-5ra 5.sb559



E@ r Tt.fion4. v'ra. Na9. tat rd,sd.EGa i{Etld Eld

E
It

'"I

risut tl Ef.d.f b{n @ d @nM r*..6G. --,]

fabl. l3l Sr&i 6ftem i.dh d 'Nidm rtle 60

t05.tt|

t?9.116 1?9,rat 0.l,l)l ti


