n= (#*Data generation for Fig3.12x)

n2r= Clear["Global™ »"]

1= (*Load *)

nar= PL =8 +EE*II% (2% II/Ac)~(1/2) /173 %
ur3 % (3/2-1/2%Tanh[u]”~2-3/2%Tanh[u] /u)”~ (-1/2)

8+/2 EEII /g ul

13 3 3Tanh[u] _ Tanh[u]?
2 2u 2

ns= (* Deflection x)

Outf4]=

nel= deltal =P1 %173/ (4% EE % II) » (u-Tanh[u]) /u”3

24/2 /% (u-Tanh[u])
3 3Tanh[u] _ Tanh[u]?
2 2u 2

n7p= (*Axial Forcewx)

out[e]=

ngl= S1 = (Ac*EE*P172 /2% (3/2-1/2%Tanh[u]”*2-3/2%Tanh[u] /u))~(1/3)

EE3 11306 )
outg)= 4 | ——

16
no}= (% Deflection on linear theory x)

niop= deltalin = P1 %123/ (12 % EE % II)

22 |2 3
Ac
3 3 3Tanh[u] _ Tanh[u]?
2 2u 2

n1= (*Stress p.87 =*)

Out[10]=

nzr= fmax =1/ 3 *EExhl*"2 xu”2 %
(1+6~(1/2) xTanh[u] * (3/2-1/2%Tanh[u]~2-3/2%Tanh[u] /u)~(-1/2))

1 - \/6 Tanh[u]
oufiz= — EEh1u® |1+

3
3 3Tanh[u] _ Tanh[u]?
2 2u 2
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nis= Flin =P1x1/ (2xbxhxh/6)

242 EEII /% ul

b h2 12\/5 _ 3Tanh[u] _ Tanh[u]?
2

2u 2

Out[13]=

niay= (*specific data,unit [N], [mm] *)

nis= EE = 206 * 107~3; II = 0.06937;
Ac = 3.226;
1=67.2;
hl =0.51/67.2;
b= 6.35;
h=0.51;
inf161:= P1
0.0781249 u3
Out[16]=

3 3Tanh[u] _ Tanh[u]?
2 2u 2

n171= deltal
0.414762 (u-Tanh[u])

3 3Tanh[u] _ Tanh[u]?
2 2u 2

nigr= 1lstpd = {}; 1stpdlin = {}; 1stpS = {}; 1lstpfmax = {};
Print["Load Def. (1lin.) Def. (non-1in.) Axial F."];

Out[17]=

Do[
1stpd = Append[1stpd, {N[P1], deltal}];
1stpdlin = Append[1stpdlin, {N[P1], deltalin}];
1stpS = Append[1stpS, {N[P1], S1}];
1stpfmax = Append [1stpfmax, {N[P1], fmax}];
Print[N[P1], " , ", deltalin, " , ", deltal, " , ", S1], {u, ©.001, 2, 0.1}];
ListLinePlot[{1stpd, 1stpdlin}, Frame -> True,
GridLines - Automatic, FrameLabel -» {"Load", "Deflection"},

PlotStyle » {Thick, Dashed}, LabelStyle -» Directive[Red, Bold]]



Out[21]=

Load Def. (1lin.)

®© ®© O®© O O O O OO0 O O OO0 O 0O OO0 O O OO0 O & ©°&

Deflection

Def. (non-1in.) Axial F.

.000213948 , 0.000378613 , 0.000378613 , 0.0000126579
.0216986 , 0.0383989 , ©.0382429 , 0.129123
.043708 , 0.0773479 , 0.076118 , 0.51139
.0667617 , 0.118145 , ©.114015 , 1.14681
.091379 , 0.161709 , 0.151943 , 2.0354
.118079 , ©.208959 , 0.189914 , 3.17714
.147381 , 0.260813 , 0.227936 , 4.57203
.179803 , ©.318188 , 0.266019 , 6.22009
.215862 , ©.382001 , 0.30417 , 8.1213
.256077 , 0.453167 , 0.342398 , 10.2757
.300963 , 0.5326 , 0.380709 , 12.6832
.351037 , 0.621213 , 0.419109 , 15.3439
.406813 , ©0.719917 , 0.457603 , 18.2577
.468804 , ©0.82962 , 0.496195 , 21.4247
.537524 , ©.951229 , 0.534889 , 24.8449
.613482 , 1.08565 , 0.573687 , 28.5182
.697188 , 1.23378 , 0.612591 , 32.4446
.789151 , 1.39652 , 0.651602 , 36.6243
.889877 , 1.57477 , 0.690719 , 41.0571
.999869 , 1.76942 , 0.729943 , 45.743

T T T T

1.5

1.0

0.5+ 4

0.0 0.2 0.4 0.6 0.8 1.0
Load
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npe2p= ListLinePlot [1stpS, Frame -> True, GridLines - Automatic,

FrameLabel -» {"Load", "Tension"}, LabelStyle - Directive[Red, Bold]]

40+

30 -

Tension

Out[22]= 20+

10 -

0.0 0.2 0.4 0.6 0.8 1.0
Load

ne7= 1stpfmax = {}; 1stpflin = {};
Print["Load Stress fmax(lin.) Stress fmax(non-lin.) "];

Do
1stpflin = Append[1stpflin, {N[P1], flin}];
1stpfmax = Append[1stpfmax, {N[P1], fmax}];
Print[N[P1], " , ", flin, " , ", fmax], {u, 0.001, 2, 0.1}];
ListLinePlot [ {1stpfmax, 1lstpflin}, Frame -> True,
GridLines - Automatic, PlotStyle » {Thick, Dashed},

FrameLabel -» {"Load", "Stress"}, LabelStyle - Directive[Red, Bold]]



out[30]=

Load Stress fmax(lin.) Stress fmax(non-1lin.)

®© ®© O®© O O O O OO0 O O OO0 O 0O OO0 O O OO0 O & ©°&

Stress

.256077 , 31.257

.000213948 , 0.0261147 , 0.0265342
.0216986 , 2.64855 , 2.72193
.043708 , 5.33503 , 5.5079
.0667617 , 8.14899 , 8.39572
.091379 , 11.1538 , 11.3966
.118079 , 14.4128 , 14.5215
.147381 , 17.9894 , 17.7812
.179803 , 21.9469 , 21.1863

.215862 , 26.3483 , 24.7468

28.4727

-

.300963 , 36.7358 , 32.3732
.351037 , 42.8479 , 36.4575
.406813 , 49.6559 , 40.7339
.468804 , 57.2227 , 45.2106
.537524 , 65.6106 , 49.8952
.613482 , 74.8821 , 54.7946
.697188 , 85.0994 , 59.9156
.789151 , 96.3245 , 65.2641
.889877 , 108.619 , 70.8459

.999869 , 122.045 , 76.666

120
100 -
8ol
60 |

40t

0.0 0.2 0.4 0.6 0.8 1.0

Load
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