CHAPTER &5

' COMPUTATION .

' ’ I

{

5.1 General
Tt is pmpoged o presez}t din 'khi.sﬂ chapter a
schene of computa’tion and detail‘s regarding the compu

ter pmgramme and i‘bs execution.

-

Oomputer programme is written in Fortran II.
The 1isting of the programme is given in Appendix 0.

5.2 Scheme of Gomyu‘ba’bion '

\\

The basis fo:c fixing the patte:cn for computa;-
tional wo ik ia as follows 1 '

The 1npt1‘b paramet ers are
£y, mw, Z Kz, N, ny, I’x and 3.9

Output parameters are
nu?f Pu@f Mu,;' <wy mp c:citical,. mp and the type of
failure,

The input data parameters have the following

valueg.

PR L Py

Case 2. Neutral axisg biseoting the opposite s:ldes.
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4

£ = 0, 0.25, 0450, 0,75 | (4 Valuaé)
mp & 0s05, Osly 04155 0,20, 0,25,
10,50, 0,40 (7 va}.ues)
2 = 0.5, 1.0 (2 values)
x:s; = ‘0.15‘ | ‘ \ | (1 value)
‘N = \'(0.9, 20, 21 ) (3 valueé')
DYy = ‘0, 0.4, 0.8, 1.2; .6 (5 valuen)
Dy = 0y Oudy 048y 1.8 (1,20 - (/veduos)
E = é;;o | (1 value) -

Gnmbinamon of #l1 “the values ghall reeult in‘ao
total of 3360 input valueg,

For each inpus va}.ueg 7 output values are
thainﬁdu

Cage 2. Neutral axia bisecting adjacent sides.

£ = 1,0, 0.9, o.a, 0.6, 0.4 (5 veluez;)
op = ,0.05,(0.1. oa.:a, 0By 004 (5 valueg)
7 = p;,s, 1.0 (2 valueg)
Ky, = 0;15 (1 value)

B = 09y 1.0, 1,1 (3 valueg)
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Dy. = 0.0, 0.4y 0.8, 1.2, 1.6 (5 values)
Di & 000’ 004, 008, 1»2 (4 values) .
R = 2.0 (1 value)

Gombinatmn oi‘ all the values shall result
:mto total of 3000 input values.

Fox eaeh inpu'b value, '? output values are’
obtained.

5. 3 Oougpu’c er I’rogz:amm e

The computer pIo gramme is m:it’oen :ln Fortran II.'
GOmputer programme, f;.o?,r diagram) is shown g_n Apg e{zdizc Al
The arrangeuent of main programme and the, ’s‘u’broutines
are also given in App endix B, '.Ehe pe gramme calcu-
1a.1ses the output parameters and gives ‘she outputw_
againgt eacl‘}hgnputhdatg.., The progranme is so degigned
‘that;all possible combinations of 1nput;valueé are |
carried oﬁ.{: g.nd :'{.ihs‘ted prop erly along y:ith thevoutgzv}‘s
values. To improve readability of output, a line is
sk'lpped off after each eight lines.

Gcmputer programme for cage 1 is exeauted on
Qp erat ions Researeh Grcup Gomput er R 1030 at :Ba,mda
while that for case £ is executed at IBM 1620
‘ computer at Sardar Patel University, ‘Valla‘bh Vidyanagar.
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5.4 Solution of Gablc Equations

Programme for solution of ‘cubic equation is
writt en from reference 49. ~ Mathematical appmach to

solve cubic equations is as under :
Take a cubic e.quation
alxs + a,zxz + asx + 94 = 6"1 ) B (5.1)
_ The coefflcients a1 are assumed real so that
eq, 5,1: must have at lea.st one real mot. Ehe pmgramme,
first computes a real roet and uses this mot to reduce |
the cubie to a quadratic,. I't then oalls a sub..pm gramme

l

nam ed QUAD to compv.te the remaining two mots. i

_ C‘ubic equation (5. 1) can always be reducec'l to a
cubic without the second degree texlh'«

z3 + ®Z+ 2Q= (5.2)

by 11near transﬁomation

X = 32 ‘5‘;;;" (5.3)
where .. . 5
‘ a, - a - 2. : : ,
2Q = 'g% o __2.?;_5 + ""‘2-3 . (5.4) -
1 381 2?&1 RN -
g -
a - 8o . ,
3P = --3-- - -—?—g (5:5)
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4 ot of (5.2) is aelways given by

g=(/p%+ ane)*-(\/? +Q +Q)* " s('si's)

when ‘a; =0, x=0 is a. real root of’ (5.1) If Q= 0,
=9 is a real ot of (5.2), Qhere.fore,, Q > 0 need
be cbaéidgged._ Thne for a, 4: Q {zr;gl Q>0 a real root
of {5, 2,) is given by one of the five cases listed bdlow ¢

1
H

V-2’ &

(1) P2+ % < o4
Z=w8\/=P Cog (% tan =3 ( 3
P . . ~ ]

i
oot

(2) P° 4+ ¢ = 05 Z=*-"2 Q?

(3) °+ ¢¥>0, P<

o. . |
== (Q-h/? +Q2) -(Q- /P +Q2)
(4) ?5 + Q2> 0' P = 0, Z = - (2Q)%

(5):9 + Qf >o. 1’7 03

z~( po +Q Q)%- \/25+Q"+ Q)*

Sub progremme RUAD. computea the mots o:f.‘ the

quadratic equation 3132 + 8% + 83 = 0 by the fomula )

- . . B - a ‘ . - a 2 (« a ) ;

S = - e 1’\/‘%’3"v - = @
&1 ‘ 1 1

5
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5.5 In;m‘b and Output Gazﬂs

Job on computer was executed for input values listed
in para 5420 , .

Data :cea& in by ‘Read‘ s‘ha‘bements, Read 2,
Read 3, ‘and Read 9, (Appendix C) contain three data ca:r:&s

for input valuee and are shown below
(a) Data eards for case 1
Caxrd No. 1s 0407020103050401

Ga:(:d NO » 2 H 0. 0 On 25 O. 50 OD 75 0. 05 09 1 Oo 15
0.20 0.25 9,50-_0,40' 0.5 0,1 0.15
0,90 1,0 1.1 0,0 0,4 0,8 1,2 1.6
0.0 0.4 0,8 L2 2.0
Gazd NO.a s 112151
(b) Data. cards for cage 2
Gazd No.1 3 0505020104050501
Caxd No,2 : 0y4 0.6 0.8 0.9 1.0 0,05 0y1 02
‘0,3 0.4 0,5 1.0 0,156 0,8 0,9 1,0
2.1 0.0 0.4 0,8 1.2 1.6 0,0 0,4
,%; 1.2 1.6 20 -

Card N0.3 s 122252

Dats cards fox experimental parameters of 24 sneci—

mens were prepg.jf:ed on gimilar li;le_sx., The ;;rogramme on

execution produces results in the mannexr indicated by,
‘print' statements. (Appendix C)
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5.6 Uge of Output Results

) _ The output obtained .g:mm 'the(input pa{rametergv
is utili:'aed for developing i{xteraqtion cha.z:ts. It is
" seen that each output value is utilized most efi:ecti-:-
vely to bring out the“interaction_ curves. The i.nte:c;

action curves are pregented in Appendices E and I



