s={1, .70, ©.48, 0.30, 0.16, 0.07, 0.0} ;

xyl={0©, 6}; xy7={®, 1} ; xy8= {2.5, 6} ; xyld = {Cos[3xPi /8], Sin[2xPi/8]};

Xy8 = {2.5, 6} ; Xxy21 = {Cos[Pi/4], Sin[Pi/4]}; xy15= {5, 6};

Xy22 = {5, 2} ; xy28 = {Cos[P1L/8], Sin[Pi/8]}; xy29= {5, ©}; xy35= {1, @};
NodeCoordinates = Table[{@, @}, {35}];

Do[NodeCoordinates[[n]] =N[s[[n]] *xy1l + (1-s[[n]]) *xy7], {n, 1, 7}1;
Do[NodeCoordinates[[n]] =N[s[[n-7]] *xy8 + (1-s[[n-7]]) xxy14], {n, 8, 14}];
Do[NodeCoordinates[[n]] =N[s[[n-14]] *xy15+ (1 -s[[n-14]]) =*xy21], {n, 15, 21}];
Do[NodeCoordinates[[n]] =N[s[[nh-21]] +xy22+ (1-s[[n-21]]) +xy28], {n, 22, 28}];
Do[NodeCoordinates[[n]] =N[s[[nh-28]] *xy29+ (1-s[[n-28]]) =*xy35], {n, 29, 35}];
PrintPlaneStressNodeCoordinates [NodeCoordinates, "", {6, 4}1];

node X—-Ccoor y-—-Ccoor
I 0 .0000 6 .0000
2 @ .0000 4.5000
3 @ .0000 3.4000
4 @ .0000 2.5000
5 @ .0000 1.8000
6 ©.0000 1.3500
7 9 .0000 1.0000
8 2.5000 6.0000
2 1.8648 4.4772
1e 1.399@ 3.3604
11 1.0179 2.4467
12 @.7215 1.7361
13 2.5389 1.2792
14 ©.3827 0.9239
15 5.0000 6 .0000
16 3.7121 4.4121
17 2.7677 3.2477
18 1.99508 2.2950
19 1.3940 1.5540
20 1.0076 1.9776
21 @.7071 8.7071
22 5.0000 2.0000
23 3.7772 1.5148
24 2.8804 1.1590
25 2.1467 0.8679
26 1.5761 0.6415
27 1.2092 9.4959
28 @.9239 0.3827
29 5.0000 0.0000
30 3.8000 0.0000
31 2.9200 0.0000
32 2.2000 0.0000
33 1.6400 0.0000
34 1.2800 0.0000
35 1.0000 0.0000

numnod = Length[NodeCoordinates] ;



ElemNodes = Table[{®, @, 0, ©, @, 8, &, @, 0}, {6}];
ElemNodes[[1]] = {1, 2, 17, 15, 2, 1@, 16, 8, 9};
Do [ElemNodes[[e]] = ElemNodes[[e - 1]] + {2, 2, 2, 2, 2, 2, 2, 2, 2}, {e, 2, 3}];

ElemNodes[[4]] = ElemNodes[[3]] + {10, 1@, 10, 1@, 10, 1@, 10, 18, 10} ;
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Do [ElemNodes[[e]] = ElemNodes[[e - 1]] + {2, 2, 2, 2, 2, 2, 2, 2, 2}, {e, 5, 6}];

numele = Length[ElemNodes ]

6

ElemTypes =
PrintPlaneStressElementTypeNodes [ElemTypes, ElemNodes, “", {}1];

Table["Quad9", {numele}];

elem type node-1list
T  Quadd 11, 3, 17, 15, 2, 18, 18, 8, 9]
2 Quad9 {3, 5, 19, 17, 4, 12, 18, 1@, 11}
3  Quad9 {5, 7, 21, 19, 6, 14, 20, 12, 13}
4 Quads {15, 17, 31, 29, 16, 24, 30, 22, 23}
5 Quad9 {17, 19, 33, 31, 18, 26, 32, 24, 25}
6 Quads {19, 21, 35, 33, 20, 28, 34, 26, 27}
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aspect=6/5;

ProcessOptions = {True};

Plot2DElementsAndNodes [NodeCoordinates, ElemNodes, aspect,
“Oone element mesh - 4-node quad", True, True];

One element mesh — 4—node quad

ClearAll[Em, v, th, Nsub];
Em=10000; v = .25; Nsub=4;
Emat=Em/ (1-v~2) = {{1, v, @}, {v, 1, 0}, {8, @, (1-v) /2}};
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th=23;
ElemMaterials = Table[Emat, {numele}];
ElemFabrications = Table[th, {numele}];

PrintPlaneStressElementMatFab[ElemMaterials, ElemFabrications, "", {}1];

elem material fabrication
T [ (10666.7, 2666.67, O.], 12666.67, 19666.7, O.7, (0., 0., 4000.7] 3
2 [{1e666.7, 2666.67, ©.}, [2666.67, 10@666.7, ©.}, (0., ©., 4000.}] 3
3  {{1e666.7, 2666.67, @.}, [2666.67, 10666.7, ©.}, 0., ©., 4200.1] 3
4 {[le666.7, 2666.67, ©.]., [2666.67, 1l0666.7, ©.], [0., ©., 4000.} ] 3
5 [{10666.7, 2666.67, @.}, [2666.67, 10666.7, 0.}, {0., ©., 4900.}] 3
6 [[{le666.7, 2666.67, @.}, [2666.67, 1@666.7, @.}, [©., ©., 4000.]) 3

NodeDOFValues = NodeDOFTags = Table[ {®, ©}, {numnod}];

NodeDOFValues[[1]] = NodeDOFValues[[15]] = {@, 37.5};
NodeDOFValues[[8]] = {@, 75}; (* nodal loads =)

Do[NodeDOFTags[[n]] = {1, ©}, {n, 1, 7}]; (* vroller @ nodes 1-7 =)
Do[NodeDOFTags[[n]] = {@, 1}, {n, 29, 35}]; (* hroller @ node 4 =x)
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PrintPlaneStressFreedomActivity [NodeDOFTags, NodeDOFValues, "", {}1];

node x-tag y-tag x-value vy-value
1 1 ] 0.00 37.50
2 1 5] ©.00 0.0
3 1 =] ©.00 ©.00
4 1 =] ©.00 9.00
5 1 =] ©.00 9.00
6 1 2] ©.00 0.0
7 1 7] 2.00 ©.00
8 1] 2] ©.00 75.00
9 1] 2] ©.00 ©.00
10 ] =] 9.00 0.00
11 1] =] 9.00 0.00
12 Q ] 0.00 0.20
13 2] ] ©.00 ©.00
14 1] 2] ©.00 ©.00
15 1] 2] ©.00 37.50
16 1] ] ©.00 ©.00
17 @ 2] ©.00 ©.00
18 <] e ©.00 0.0
19 <] e ©.00 0.0
29 Q@ 5] Q.00 0.20
21 ] =] ©.00 ©.00
22 ] =] ©.00 9.00
23 ] =] ©.00 9.00
24 <] 2] ©.00 0.0
25 <] 7] 2.00 ©.00
26 1] 2] ©.00 ©.00
27 1] 2] ©.00 ©.00
28 ] =] 9.00 0.00
29 1] 1 9.00 0.00
30 2] 1 ©.00 ©.00
31 2] 1 ©.00 ©.00
32 1] 1 ©.00 ©.00
33 1] 1 ©.00 ©.00
34 1] 1 ©.00 ©.00
35 <] 1 ©.00 0.0

{NodeDisplacements, NodeForces, NodePlateCounts, NodePlateStresses,
ElemBarNumbers, ElemBarForces} = PlaneStressSolution|[
NodeCoordinates, ElemTypes, ElemNodes,

ElemMaterials, ElemFabrications,
NodeDOFTags, NodeDOFValues, ProcessOptions] ;

PrintPlaneStressSolution [NodeDisplacements, NodeForces, NodePlateCounts,
NodePlateStresses, "Computed Solution:", {}];



Computed Solution:
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node x-displ y-displ x-force y-force sigma-xx sigma-yy sigma-xy
1 0 .0000 0.9078 -10.5038 37.50080 2.9736 1e.5547 -5.4255
2 ©.0000 0.0056 5.6253 ©.0000 ©.6560 13.31e7 -1.9606
3 ©.0000 0.0044 -0.4823 ©.0000 ©.1015 8.4378 -0.9868
4 ©.0000 0.9037 -0.7020 ©.0000 ©.6144 7.2829 -0.8608
5 9.0000 0.0033 -0.5749 9.0000 ©.5391 3.4968 -1.2331
6 ©.0000 0.0031 3.6583 ©.0000 -8.6006 2.2331 -1.2764
7 ©.0000 0.90031 2.9795 ©.0000 -1@.4859 -1.3762 -0©.3997
8 -0.0006 0.9060 ©.0000 75.0000@ -0©.9088 6.8627 -©.3385
9 -0.0005 0.0049 0.0000 @.0000 -0.1871 8.2056 -0.9225
1@ -©.0003 0.0040 0.0000 @.0000 -0.0754 9.4921 -1.1264
11 -@.e082 0.0033 0.0000 ©.0000 -0.4898 8.4400 -1.4615
12 -@.e001 0.0029 0.0000 @.0000 -1.2616 6.9810 -2.5251
13 -@.e001 0.0028 0.0000 @.0000 -1.9250 4.5168 -2.2702
14 -0©.0004 0.0028 0.0000 ©.0000 -4.4848 -0.9887 9.1468
15 -0.0013 0.0072 0.0000 37.5000 -0.9685 10.8489 3.0075
16 -©.0008 0.0047 0.0000 9.0000 0.0366 11.5619 9.6999
17 -©.e007 0.0036 0.0000 ©.0000 -0.3764 9.6402 -0.8947
18 -@.0005 ©0.9028 ©.0000 ©.000@ -1.3508 11.5@65 -©.935@
19 -©.0004 0.0022 0.0000 @.0000 -2.7235 12.6581 -1.6163
20 -0.0004 0.0020 0.0000 @.0000 -1.6434 11.7670 -2.9581
21 -©.0007 0.0022 0.0000 ©.0000 3.3023 7.6260 -5.0933
22 -0.0014 0.0020 0.0000 ©.0000 ©.6283 12.1484 -©.3485
23 -0.0011 0.0016 0.0000 ©.0000 ©.4807 10.7834 9.1990@
24 -©.001e 0.9013 0 .0000 ©.0000 ©.9987 11.3734 ©.4095
25 -@.0009 0.0010 0 .0000 ©.0000 ©.9996 12.1613 ©.2938
26 -@.0009 ©.9009 0 .0000 ©.0000 1.9284 14.0993 ©.2483
27 -©.0009 0.0009 0.0000 9.0000 2.2422 16.1899 -1.9907
28 -0©.0009 0.0012 0.0000 ©.0000 4.5370 21.9935 -7.9010
29 -0.e017 0.0000 0.0000 -12.6113 -1.8856 3.9853 2.0529
30 -0.0014 0.0000 0.0000 -43.8092 ©.0304 10.6747 1.2085
31 -@.e012 0.0000 0.0000 -17.5735 1.0528 11.2188 9.5545
32 -0.0011 0.0000 0.0000 -31.1420 2.3254 12.0625 9.7103
33 -0.0011 0.0000 0.0000 -12.5066 4.08539 14.3413 9.9602
34 -0.0011 0.0000 0.0000 -24.9787 2.5873 19.3396 9.5401
35 -@.0010 0.0000 0.0000 -7.3787 ©.7487 30.7560 -©.1362

ueps = 18. * (-3) ; nbands = 18;
ux = Table [NodeDisplacements[[n, 1]], {n, numnod}];
uy = Table [NodeDisplacements[[n, 2]], {n, numnod}];
{uxmax, uymax} = Abs[ {Max[ux], Max[uy]}] + ueps;
{uxmin, uymin} = Abs[{Min[ux], Min[uy]}] + ueps;

uxmax = Max [uxmax, uxmin] ;
uymax = Max[uymax, uymin] ;

uxmin = —uxmax;

uymin = —uymax;

{uxinc, uyinc} = {uxmax - uxmin, uymax - uymin} / nbands;

Print [ “uxmin,uxmax,uxinc=", {uxmin, uxmax, uxinc}];

ContourBandPlotNodeFuncOver2DMesh [NodeCoordinates, ElemNodes, ux, {uxmin, uxmax, uxinc},

{True, True, True, False, True, True}, {2, 2}, aspect, "Displacement component ux"];
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uxmin,uxmax,uxinc={-©.806273615, ©.00273615, 0.000547229}

Displacement component ux

LEGEND
—2.736x107°
~1.824x107°
—3.1Zx107"
+0.
+3.1Zx107%
+1.824 1077
+2.T726 1077




uymin,uymax,uyinc={-©.00881662, ©.00881662, 0.00176332}

Displacement component uy

LEGEND
—8.817x107°

-5.878x107 |

—2.839x107°

+2.839 <1077
+5.878 1077
+8.817 x107F

sigeps = 1@. "~ (-3) ; nbands = 18;

sxx = Table [NodePlateStresses[[n, 1]], {n, numnod}];
syy = Table [NodePlateStresses[[n, 2]], {n, numnod}];
sxy = Table [NodePlateStresses[[n, 3]], {n, numnod}];
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{sxxmax, syymax, sxymax} = Abs[ {Max[sxx], Max[syy], Max[sxy]}] + sigeps;

{s»oanin, syymin, sxymin} = Abs[ {Min[sxx], Min[syy], Min[sxy]}] + sigeps;

sxxmax = Max [ sxoamax, sxemin] ; sxomin = -sxomax;
syymax = Max [ syymax, syymin] ; syymin = -syymax;
sSxymax = Max [ sxymax, sxymin] ; sxymin = —sxymax;

{sxxinc, syyinc, sxyinc} = {sxxXmax - sXxmin, syymax - syymin, sxymax — sxymin} / nbands;

Print [ "sx>anin, sxxmax,sxxinc=", {sxxmin, sxxmax, sxxinc}];

ContourBandPlotNodeFuncOver2DMesh [NodeCoordinates, ElemNodes, sxx, {sxxmin, s»xmax, sxxinc},
{True, True, True, False, True, True}, {2, 2}, aspect, "Stress sigma-xx"];
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SXXmin,sxxmax,sxxinc={-16.4869, 10.4869, 2.09739}

Stress sigma-xx

Print[“syymin,syymax,syyinc=", {syymin, syymax, syyinc}];
ContourBandPlotNodeFuncOver2DMesh [NodeCoordinates, ElemNodes, syy, {syymin, syymax, syyinc},
{True, True, True, False, True, True}, {2, 2}, aspect, "Stress sigma-yy"];
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syymin,syymax,syyinc={-30.757, 30.757, 6.15141}

Stress sigma-vv

>
B

LEGEND
-30.76
-20.5
-10.25
—3.553x 1071
+10.25
+20.5

| — +30.76

Print [ “sxymin, sxymax,sxyinc=", {sxymin, sxymax, sxyinc}];
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ContourBandPlotNodeFuncOver2DMesh [NodeCoordinates, ElemNodes, sxy, {sxymin, sxymax, sxyinc},
{True, True, True, False, True, True}, {2, 2}, aspect, "Stress sigma-xy"];
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sXymin,sxymax,sxyinc={-7.9@196, 7.90196, 1.58@39}

Stress sigma-xv

= :

'

¥
%

LEGEND
-7.902

-5.268

-2.634

—8.882x 1071
+2.624

+5.268

| — +7.902
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