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Vyhodnoceni tenzoru napéti

In[1]:= << Graphics’ G aphics®

In[1]:

Show| | nport["E: / prednaska_math_04/ VM tiff","TIFF"']];
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Caonbour: Plate Top Vonbises Stress

In[3]:= arcTan2[x_,y_]: =Arg[ x+y*I]
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In[4]:= StressQutPlate[v_] := Mddule[{r, a, sl1l, s2, d, s},
d = (vi[1]] - v[[2]])/2;
s = (v[[1]] + v[[2]])/2;
r Sgrt[dr2 + v[[3]]"2];
sl =s +r,;
S2 =s - r,;
a = arcTan2[d, Vv[[3]]];
Return[{sl, s2, 90*a/Pi, s, r, Sgrt[sl”2 + s2"2 - s1*s2]} // N] /;
Vect or f v]

In[5]:= MohrCirclesPlate[v_] := Mdul e[{vyh = StressQutPl ate[v]},
Show Graphi cs[ {{Hue[0.7],Circle[{vyh[[4]], 0}, vyh[[5]]]}.
Point[{0, 0}], {Hue[O],Line[{{v[[1]], v[[311}, {vl[2]], -v[[3]1}}1}}I.,
Aspect Ratio -> Automatic, Axes -> Automatic]]/; Vector v]

In[6]:= QutP[v_,fi_]:=Mdul e[ {s, cx, ncx, f=2*fi *Pi / 180},
s=(v[[1]1+v[[2]])/2;
ex=(v[[1]]-v[[2]])/2+I*v[[3]];
ncx=cx*(Cos[f]+I*Sin[f]);
Ret urn[ {s+Re[ ncx], s-Re[ncx],Inncx]}]]/; Vector v]

In[7]:= tn={40, 20, 20} ;

In[8]:= Tabl eForn] StressQut Pl ate[tn], Tabl eHeadi ngs->{{"Maj orPrn Stress", "M norPrn
Stress", "PrnStress Angle", "Mean Stress", "MaxShear Stress", "VonM ses
Stress"}, None} ]

Qut [ 8] // Tabl eFor =

Maj or Prn Stress 52. 3607
M norPrn Stress 7.63932
PrnStress Angle 31. 7175
Mean Stress 30.

MaxShear Stress 22. 3607
VonM ses Stress 48. 9898

In[10]:= CutP[tn,10]//N

Qut[10] = 832. 5565, 27.4435, 22. 2141<

In[11]:= MohrGrcl esPlate[CutP[tn, 10]];
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In[12]: = Di spl ayToget her [
Plot[CutP[tn,fi][[1]], {fi,O,180}],
ListPlot[{{180-StressQutPlate[tn][[3]],0}, {180-StressQutPlate[tn][[3]],
StressQutPlate[tn][[1]]}},
Pl ot Joi ned -> True, PlotStyle -> Hue[0]]];
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In[13]:= Tabl e[ MohrCirclesPlate[CutP[tn,fi]],{fi,5,90,5}];
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Ochrana chodct - vypoé€et HIC

In[14]:= << Graphi cs® Graphics’
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In[15]:= Show{ | mport["D:/prednaska_math 04/H C. tiff","TIFF"]];

In[16]:= fceH C@a_D: :i

In[17]:= ptl = D[fceHl Ca],t]

phl = D[fceH C a], h]

= . h+t 3&2

Qut[17] =
Qut[18] =
In[19]: =
In[20]:= pt1/K[a]

phl/ (3K[a]/2)//Sinplify
Qut[20] = A@A H-a@t D +a@h +t DL

1" a@xp ax
Qut[21] = @A a@h +t D — AAVAVAEIMAVAVAVA
2.5

In[22]:=

J U "a@xD ax
fceHC@a_, t_, h D:= f
{

g@x_D:=fceH Caf, x, -2xD
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In[24]: = shapeF[ x_]:=10*Cos[ x/ 2] *2- 1*((1+Cos[ x] )/ 2)"~10
par =0. 0;

In[26]:= v=I ntegrate[shapeF[z],{z,-Pi,Pi}];
f[x_]:=30*shapeF[x] /v
graf1=Plot[f[t],{t,-Pi,Pi}];

In[29]:= g[t];

graf=Plot[g[t],{t,-Pi,0.1}];
meFi ndMaxi munfg[t], {t,-0.5}];

tx=t/.n[2]];
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In[33]:= graf3=DisplayTogether[grafl, ListPlot[{{tx,0},{tx, f[tx]},{-tx,f[tx]},{-tx,0}}, Plot
Joined -> True, PlotStyle -> Hue[par]]];

-3 -2 -1 1 2 3

In[47]:= seznam= 8<;

In[70] : = AppendTo@seznam 8f @ D, g@tD, m graf, graf3<D;
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In[71]: = L=Lengt h[ seznani;
Show{ seznani [ Range[ L], 5]]11;
seznan{ [ Range[ L], 3, 1] ]
Li st Pl ot [ seznani [ Range[ L], 3, 1] ], Pl ot Joi ned®Tr ue] ;

8 L
6 L
4|
2 L
-3 -2 -1 1 2 3
Qut[73]= 8536. 369, 526.687<
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Zivotnost - Haighav diagram

In[34]:= << Graphics’ Gaphics’
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In[35]:= Show I mport["D:/prednaska_math_04/ziv.tiff", "TIFF']];

Vliv sttedniho napéti
In[36]:= c={{-500, 500}, {0, 0}, {500, 500} };

In[37]:= mat HD[ UTS_, YS_, YSP_, YSA ] : =Modul e[ { k=2* YSA/ YSP- 1, p=YSP/ 2, q=YS/ 2, x1, X2},
x1=(YS- YSA) / (1- k) ; x2=- (YS- YSA) / (1+k) ;

Ret urn[ {{ UTS, 0}, {x1, YS-x1}, {p, p}. {0, YSA}, {x2, YS+x2}, { - UTS+YS+x2, YS+x2}, {- UTS, 0} }]
]

In[38]:= HD[ mat 1_] : =Di spl ayToget her [

Li st Pl ot[ c, Pl ot Joi ned- >Tr ue, Aspect Rat i o- >0. 5, AxesLabel ->{\ !\ (s\_"nf\),\ 1\ (s\_"a"\
)}
Epilog -> {Text["R = 0", {460, 400}, {0, -1}], Text["R = -1", {50, 400},
{0, -1},
Text["R = -¥", {-460, 400}, {0, -1}1},

Text Styl e->{ Font Fam | y->"Ti nes", Font Si ze- >11}],

Li st Pl ot [ mat 1, Pl ot Joi ned->True, PlotStyle -> Hue[O0.6]],

Li st Pl ot [ mat 1, Pl ot Joi ned- >Fal se, PlotStyle -> {Hue[0], PointSize[.015]}]]

Material: jemnozrnna ocel QStE340

In[39]: = MezPevnosti = 460;
MezKl uzu = 340;
MezUnavyPul s = 290;
MezUnavyAl't = 185;
In[43]: = mat 1=mat HD[ MezPevnosti, MezKl uzu, MezUnavyPul s, MezUnavyAlt]//N

Qut[43]= 88460., 0.<, 8214.048, 125. 952<, 8145., 145.<, 80., 185.<,
8-121. 486, 218.514<, 8-241. 486, 218.514<, 8-460., 0.<<
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In[44]:= HD[ mat 1] ;
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Sm
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Prevraceni autobusu SOR C10.5 - EHK €. 66.00

In[45]:= Show{ | mport["D:/prednaska_nmath_04/SOR. tiff","TIFF"]];
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In[46]: =

I n[47] :

I n[50] :

Qut [ 50] =

In[51]:=

Qut [ 51]

In[52]:

Qut[52] =

In[53]:=

Qut [ 53] =

Renovel[ aT, bT, v, b, g, M m s, Ep, Ek, | xx]

bTmax =

A
a=ArcSi nAA/gV\ E;
bTm n =aT Cos@aD - bT Si n@ab;

Ep = Mg HbTnax - bTmi nL éé Si npl i fy

o T B o e
{

1
Ek = A/JZM HI xx L w?

W=wé. Sol ve@Ep & Ek, wD@@2DD &é& Ful | Si nplify

Ful | Sinplify@
HWé. 8a®2.240m b®2.700m aT®1.120 m
bT®1.310m v®0.8m M®13700kg, g ®9. 81 ms~2, | xx ® 53040 kg n?<L,
S >
0 &&
m>
oD
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Porovnani signalt - spektralni vykonova hustota

In[68]:=

<< G aphi cs” Graphi cs®
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In[69]:= Show| | nport["D:/prednaska_nmath_04/carA5.tiff","TIFF"]];

T[.*

In[70]: = data=lnmport["D:/prednaska_nat h_04/ M5A. tab", " CSV"];

In[71]:

Di spl ayToget her [
ListPlot[data[[All,{1,2}]], Pl otJoi ned->True, PlotStyle -> Hue[0.7]],
ListPlot[data[[Al|,{1,3}]], Pl otJoined->True, PlotStyle -> Hue[O]],
Aspect Rat i 0->0. 2] ;
0
I
40 \ \‘ ‘ ' i’ l l ‘ l “’ l
30 £ N W At R RN A A ‘; L Hh
20 ;" W w.’ur JW,l(J J“\ | ‘I.HJ e J'l‘r‘f \1’,“”r it '\1(!{‘
)

10 11N

10 20 30 40 50 60

In[72]:= f=(Length[data]-1)/(Last[data[[All,1]]]-First[data[[A I, 1]]])

Qut[72]= 100.

In[73]:= Spectrunfdata_,f_]:=Mdul e[ {fft, fx},
fx =f/2 * Table[i, {i, 0, 1, 2/(Length[data]-1)}];
fft = Take[ (Abs[Fourier[data]]”2)/(2Pi),Length[fx]];
Ret ur n[ Transpose[ {fx, fft}]]]

In[74] : = t k=Round[ Lengt h[ dat a] / 40] ;

©1988-2002 Wolfram Research, Inc. All rights reserved.

PDF byl vytvofen zkuSebni verzi FinePrint pdfFactory http://www.fineprint.cz



http://www.fineprint.cz

12 Printed from the Mathematica Help Browser

In[75]: = Di spl ayToget her [
Li st Pl ot[ Spectrunfdata[[AIl,2]],f], PlotJoined -> True, PlotStyle ->
Hue[ 0. 7] ],
Li stPl ot [ Spectrunidata[[All,3]],f], PlotJoined->True, PlotStyle -> Hue[O0]],
Aspect Rat i o- >0. 125, Pl ot Range- >{ 0, 5000} ] ;

bl

In[76]:= Di spl ayToget her [
Li stPl ot[ Spectrunidata[[All,2]],f][[Range[2,tk]]], PlotJoined -> True,
PlotStyle -> Hue[0.7]],
ListPlot[Spectrunfdatal[[AIl,3]],f][[Range[2,tk]]], Pl otJoined->True,
PlotStyle -> Hue[O0]],
Aspect Rat i 0- >0. 4, Pl ot Range->Al | ];

10 20 30 40 50

7000 -
6000 |
5000 |
4000 |
3000 |
2000 |

1000 |

In[77]:= Snmooth[data_,filtr_]:= Mdul e[{M= Length[filtr], fil = filtr/Apply[Plus,
filtr], ou},
ou = Tabl e[ Take[data, {i, i+M1}].fil, {i, 1, Length[data]-M+1}];
Ret ur n[ ou] ]

In[104]: =
filtr ={1,2,3,4,3,2,1}; M= (Length[filtr]-1)/2;
sd = Transpose[{Spectrunfdata[[All,2]],f][[Range[2+M tk-M, 1]],
Snoot h[ Spectrunfdata[[All,2]],f][[Range[2,tk],2]],filtr]}];
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I n[106] : =
Di spl ayToget her [
Li stPlot[ Spectrunfdata[[AIl,2]],f][[Range[2,tk]]], PlotJoined -> True,
PlotStyle -> Hue[0.7]],
Li stPl ot [ sd, PlotJoined->True, PlotStyle -> Hue[O0.8]],
Aspect Rati 0->0. 4, Pl ot Range->Al | | ;
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4000 |

3000 |

2000 +

1000 +

In[56]:= Export["E:/prednaska_mat h/ MSA.t ab", data, "CSV']

Qut[56]= E: éprednaska_nat héMBA. t ab
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Otevirani patych dveri

In[107]: =
<< G aphi cs® Graphics®
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In[108]: =
Show | nport["D: / prednaska_mat h_04/ 5dvere. tiff","TIFF"]];

In[135]: =
Tabl e@Show@
G aphi cs@Poi nt 0882600, 1600<, 83600, 600<<, AspectRati o® 1D,
Gr aphi cs@Li ne@8A0, B@f i mé180*Pi €10 * Abs@i DD, DO, T@fi mé180*Pi & 10 * Abs@i DD<DD,
Epi | og ® 8Text @' A", A0, 80, -1<D,
Text @' B", B@fi mé180*Pi €10* Abs@i DD, 8-1, 1<D,
Text @' D', DO, 80, -1<D, Text@"T", T@fi mé180*Pi € 10* Abs@i DD, 8-1, -1<D<D,
8i, -10, 10<D;
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In[109]: =
A0={2634. 6, 1102. 7};
D0={ 2925. 6, 1110. 7};
BO={ 2866. 7, 1093. 0} ;
TO0={ 3314, 656} ;
R1=L[ BO, DO] ;
R2=L[ TO, DO] ;
fil=ArcTan[ (DO-B0O)[[2]]/(D0O-BO)[[1]]]+Pi;
fi2=ArcTan[ (DO-TO)[[2]]/(DO-TO)[[2]]1];
fim=94. 25;
G=22*9. 81/ 2;

In[119]: =
B[fi_]:=D0+R1*{Cos[fi+fil],Sin[fi+fil]}
T[fi_]:=DO+R2*{Cos[fi+fi2],Sin[fi+fi2]}

In[121]: =
RML[ fi _]:=R1*RM AOQ, DO, B[fi]]
RVe[fi _]:=(T[fi]-DO)[[1]]
MB[fi _]:=Fp[L[AO,B[fi]]]*RML[fi]/21000
MI[fi_]:=G*RMp[fi]/1000
MO fi _]:=MI[fi]-MB[fi]

In[126]: =
L@a_, b_D:=Sqgrt@Appl y@Pl us, Ha - bL”2DD
RMda_, b_, ¢c_D:=Mdule@8vl=a-c, v2=b-c, fix,
fi =Si n@Ar cCos@Hv1. v2LéL@a, cDéL@b, cDDD; Ret ur n@fi DD

In[128]: =
Fp@x_D: =
Modul e@8F, | = L@AO, B@ODD, p =L@AO, B@fi mé180*Pi DD, h = 1510 - 40, d = 1200 + 40<,
F=h+| *Hh-dLéHp-1L+x*Hd-hLéHp-1IL; Return@F-DD

In[129]: =
vFp@fi _D: = Fp@L@AO, B@fi DDD*HB@fi D - AOL € L@AO, B@fi DD

In[130] : =
<< Graphics Pl otField
vect or s = Tabl e@8B@uD, vFp@uD<, 8u, 0, fi m*Pi €180, fi m*Pi é1800<D;
Li st Pl ot Vect or Fi el d@vect ors, Scal eFactor ® 10, Frane ® Tr ueD;
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In[133]: =
Di spl ayToget her@
Pl ot @Mr@fi €180*Pi D, 8fi, 0, finx, Pl ot Range ® 80, 90<D,
Pl ot @VB@f i €180*Pi D, 8fi, 0, finx, Pl ot Range ® 80, 90<DD;
Pl ot @MD@f i €180*Pi D, 8fi, 0, fing, Pl ot Range ® 8-25, 15<D;
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