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23 Ma i 1 1 : 55 1 984 fic:hout3 Page 13

RESULTATS DE L'ANALYSE DE LA POUTRE BIENCASTREE

CAS NO.l :2 ELEMENTS ,13 NOEUDS

deplac:ements---c:hargement 1

noeud deplac:ement-x deplac:ement-y

1

2
3
4

5
6
7

8
9

10
1 1
12
1 3

-.3864ge-16
-.SOOOle-18

.3889ge-16
-.34296e-03

.3404Se-03
-.S3808e-17
-.36272e:"17
-.39996e-17

.34296e-03
-.3404Se-03

.3864ge-16

.SOOOle-18
-.3889ge-16

-.16834e-16
-.10182e-16
-.20S84e-16
-.10S6Se-02
-.10600e-02
-.18022e-02
-.18224e-02
-.18222e-02
-.10S6Se-02
-.10600e-02
-.16834e-16
-.10182e-16
-.23917e-16



"
2 3 l'la i 1 1 : 55 1 98 4 fichout3 Page 14

contraintes---chargement 1

element sigma-x sigma-y sigma-xy maximum mimimum angle

1 -1500.44 -300.09 -1060.38 318.18 -2118.70 -59.75
6 1467.12 133.52 -516.51 1643.77 -43.13 -18.88
8 -1478.11 -241.18 -536.66 -40.80 -1678.49 -69.53
3 1489.45 297.89 -1057.80 2107.71 -320.37 -30.31

cg -1 .94 - 9 .71 -49.83 44. 16 -55.81 -42.77

element 2 sigma-x sigma-y sigma-xy maximum mimimum angle

6 1467.12 133.52 516.51 1643.77 -43.13 -71.12
1 1 -1500.44 -300.09 1060.38 318.18 -2118.70 -30.25
13 1489.45 297.89 1057.80 2107.71 -320.37 -59.69

8 -1478.11 -241.18 536.66 -40.80 -1678.49 -20.47
cg -1 .94 -9.71 49.83 44. 16 -55.81 -47.23

------"-"', .~--- -- -- -- ,"
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23 Ma i 1 1 : 55 1 984 fichout3 Page 15

RESULTATS DE L'ANALYSE DE LA POUTRE BIENCASTREE

CAS NO.2: 4 ELEMENTS, 21 NOEUDS

deplacements---chargement

noeud deplacement-K deplacement-y

1
2
3
4

5
6
?
8
9

1 0
1 1
12
13
14
15
16
1 ?
1 8
19
20
21

-.45898e-16
-.5925ge-18

.43922e-18
-.41585e-18

.45963e-16
-.41?28e-03
-.3?550e-05

.41452e-03
-.49050e-l?
-.2142?e-l?
-.28368e-18

.18213e-l?

.32604e-l?

.41?28e-03

.3?550e-05
-.41452e-03

.45898e-16

.5925ge-18
-.43922e-18

.41585e-18
-.45963e-16

-.1408ge-16
-.54363e-l?
-.11182e-16
-.53808e-l?
-.21512e-16
-.12?36e-02
-.12?05e-02
-.12806e-02
-.21?08e-02
-.2199?e-02
-.22238e-02
-.22203e-02
-.2211ge-02
-.12?36e-02
-.12?05e-02
-.12806e-02
-.1408ge-16
-.54363e-l?
-.11182e-16
-.53808e-l?
-.21512e-16
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23 Ma i 1 1 : 55 1 984 fichout3 Page 16

contraintes---chargement 1
"

element 1 sigma-K sigma-y sigma-llY maKimum mimimum angle

1 -1825.62 -365.12 -1279.07 377.48 -2568.22 -59.86
9 1756.91 21. 60 -620.34 1955.86 -177.35 -17.78

1 1 -30.99 -233.79 -695.45 570.42 -835.19 -40.85
3 -16.43 -3.29 -1250.40 1240.56 -1260.28 -45.15

cg 3. 40 17.02 -57.79 68. 40 -47.97 -48.36

element 2 sigma-K sigma-y sigma-KY maKimum mimimum angle

9 1756.91 21.60 620.34 1955.86 -177.35 -72.22
17 -1825.62 -365.12 1279.07 377.48 -2568.22 -30.14
19 -16.43 -3.29 1250.40 1240.56 -1260.28 -44.85
11 -30.99 -233.79 695.45 570.42 -835.19 -49.15
cg 3.40 17.02 57.79 68.40 -47.97 -41.64

element 3 sigma-Il sigma-y sigma-KY maKimum mimimum • angle

3 -16.43 -3.29 -1250.40 1240.56 -1260.28 -45.15
1 1 18.81 15.20 -695.45 712.46 -678.45 -44.93
13 -1789.69 -243.50 -662.00 1.20 -2034.40 -69.71

5 1813.53 362.71 -1273.37 2553.62 -377.38 -30.17
cg -11.07 -55.37 -56.40 27.37 -93.82 -34.28

element 4 sigma-K sigma-y sigma-KY maKimum mimimum angle

1 1 18.81 15.20 695.45 712.46 -678.45 -45.07
1 9 -16.43 -3.29 1250.40 1240.56 -1260.28 -44.85
21 1813.53 362.71 1273.37 2553.62 -377.38 -59.83
1 3 -1789.69 -243.50 662.00 1.20 -2034.40 -20.29
cg -11.07 -55.37 56 .40 27.37 -93.82 -55.72
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RESULTATS DE L'ANALYSE DE LA POUTRE BIENCASTREE

CAS NO.3

deplacements---chargement 1

noeud deplacement-x deplacement-y

8 ELEMENTS , 43 NOEUDS

1
Z
3
4
5
6
7

8

9
10
1 1
lZ
13
14
15
16
1 7
18
19
ZO
Zl
ZZ
Z3
Z4
Z5
Z6
Z7
Z8
Z9
30
31
3Z
33
34
35
36
37
38
39
40
41
4Z
43

-.477Z3e-16
-.10534e-17

.48058e-16
-.3385ge-03

.33830e-03
-.55080e-03
-.13658e-05

.55176e-03
-.64444e-03

.644Zge-03
-.638Z4e-03
-.44748e-06

.63707e-03
-.54758e-03

.54676e-03
-.39903e-03
-.Z4164e-06

.39853e-03
-.Z0933e-03

.Z0908e-03
-.14390e-16
-.13583e-16
-.14850e-16

.Z0933e-03
-.Z0908e-03

.39903e-03

.Z4164e-06
-.39853e-03

.54758e-03
-.54676e-03

.638Z4e-03

.44748e-06
-.63707e-03

.64444e-03
-.644Zge-03

.55080e-03

.13658e-05
-.SS176e-03

.3385ge-03
-.33830e-03

.477Z3e-16

.10534e-17
-.48058e-16

-.16Z88e-16
-.ZZ977e-16
-.18335e-16
-.31Z76e-03
-.3ZZZ3e-03
-.77374e-03
-.74Z33e-03
-.798Z8e-03
-.lZ79Ze-OZ
-.lZ943e-OZ
-.1 ?BOZe-OZ
-.18014e-OZ
-.18063e-OZ
-.ZZ4Z0e-OZ
-.ZZ567e-OZ
-.Z5966e-OZ
-.Z63Z6e-OZ
-. Z6ZZ4e-OZ
-.Z8Z70e-OZ
-.Z8417e-OZ
-.Z9004e-OZ
-.Z9~3ge-OZ

-.Z9Z6Ze-OZ
-.Z8Z70e-OZ
-.Z8417e-OZ
-.Z5966e-OZ
-.Z63Z6e-OZ
-.Z6ZZ4e-OZ
-.22420e-02
-.22567e-02
-.1780Ze-02
-.18014e-OZ
-.18063e-02
-.1279Ze-OZ
-.1 Z943e-OZ
-.77374e-03
-.74Z33e-03
-.798Z8e-03
-.31Z76e-03
-.3ZZZ3e-03
-.16288e-16
-.ZZ977e-16
-.18335e-16
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contraintes---chargement

element 1 sigma-K sigma-y sigma-KY maKimum mimimum angle

1 -3515.59 -103.12 -835.21 -413.16 -3144.95 -14.65
6 -1221.19 149.88 -614.95 426.30 -1498.21 -61.13
8 1212.54 -280.60 -121.41 1504.14 -512.20 -22.01
3 3506.35 101.21 -858.60 3148.29 459.33 -15.14

cg -11.15 -21.09 -558.12 539.66 -511.90 -44.59

element 2 sigma-K sigma-y sigma-KY maKimum mimimum angle

6 -1114.04 159.43 -519.36 315.91 -1390.59 -69.51
1 1 458.88 -62.14 -349.84 634.43 -238.29 -26.65
13 -495.91 -81.81 -425.92 184.68 -162.46 -51.96

8 1131.02 -295.11 -493.91 1290.18 -449.41 -11.29
cg -4.21 -40.33 -443.81 421.91 -466.51 -43.84

element 3 sigma-K sigma-y sigma-KY maKimum mimimum angle

1 1 501.80 -52.96 -408.62 122.98 -268.14 -21.11
16 1488.63 -11.96 -181.08 151011 -33.50 -6.18
18 -1514.01 -128.69 -259.94 -81.52 -1561.24 -19.12
13 -533.24 -89.34 -329.91 86 .33 -108.91 -61.91
cg -1.11 -39.85 -251.56 234.60 -281.55 -43.18

element 4 sigma-K sigma-y sigma-KY maKimum mimimum angle

16 1509.50 -1.18 -208.91 1531.16 -36.04 -1.10
21 1836.21 -22.45 18 . 16 1836.45 -22.63 -89.44
23 -1862.36 -118.38 -60.26 -116.30 -1864.44 -88.02
18 -1535.60 -133.00 -130.62 -120.94 -1541.66 -84.12
cg - 6 .94 -39.18 -81.29 65.46 -112.18 -39.61

element 5 sigma-K sigma-y sigma-KY maKimum mimimum angle

21 1836.21 -22.45 -18.16 1836.45 -22.63 -.56
26 1509.50 -1.18 208.91 1531.16 -36.04 -82.30
28 -1535.60 -133.00 130.62 -120.94 -1541.66 -5.28
23 -1862.36 -118.38 60. 26 -116.30 -1864.44 -1 . 98
cg -6.94 -39.18 81 .29 65 .46 -112.18 -50.33

element 6 sigma-K sigma-y sigma-KY mallimum mimimum angle

26 1488.63 -11.96 181.08 1510.11 -33.50 - 8 3.. 22
31 501.80 -52.96 408.62 122.98 -268.14 -62.23
33 -533.24 -89.34 32991 86.33 -108.91 -28.03
28 -1514.01 -128.69 259.94 -81.52 -1561.24 -10.28

,., .':- ~ '--~ _ ..- - -----
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cg -1.11 -39.85 251.56 234.60 -281.55 -46.82

element 1 sigma-x sigma-y sigma-xy maximum mimimum angle

31 458.88 -62.14 349.84 634.43 -238.29 -63.35
36 -1114.04 159.43 519.36 315.91 -1390.59 -20.49
38 1131.02 -295.11 493.91 1290.18 -449.41 -12:11
33 -495.91 -81.81 425.92 184.68 -162.46 -32.04
cg -4.21 -40.33 443.81 421.91 -466.51 -46.16

element 8 sigma-Il sigma-y sigma-xy mallimum mimimum angle

36 -1221.19 149.88 614.95 426.30 -1498.21 -22.21
41 -3515.59 -103.12 835.21 -413.16 -3144.95 -15.35
43 3506.35 101.21 858.60 31'18.29 459.33 -14.26
38 1212.54 -280.60 121.41 1504.14 -512.20 -61.99
cg -11.15 -21.09 558.12 539.66 -511.90 -45.41
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RESULTATS DE L'ANALYSE DE LA POUTRE BIENCASTREE

CAS NO.4

deplacements---chargement

noeud deplacement-K deplacement-y

16 ELEMENTS • 69 NOEUDS

1

2
3
4
5
6
7

8
9

10
1 1
12
13
14
15
16
17
18
19
20
2 1
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

-.31023e-16
-.3370ge-16
-.12651e-18

.3268ge-16

.31446e-16
-.36579è-03
-.20030e-05

.36752e-03
-.60607e-03
-.25035e-03
-.76515e-06

.24855e-03

.60624e-03
-.68388e-03
-.62020e-06

.68333e-03
-.66438e-03
-.30555e-03
-.56742e-06

.30472e-03

.66334e-03
-.56795e-03
-.35836e-06

.56716e-03
-.41323e-03
-.19240e-03
-.20732e-06

.19192e-03

.4127ge-03
-.21638e-03
-.1100ge-06

.21618e-03
-.32385e-16
-.29544e-16
-.29890e-16
-.30106e-16
-.30043e-16

.21638e-03
_1100ge-06

-.21618e-03

.41323e-03

.19240e-03

.20732e-06
-.19192e-03

-.10813e-16
-.10973e-16
-.11953e-16
-.11272e-16
-.12590e-16
-.32802e-03
-.2986ge-03
-.33785e-03
-.79974e-03
-.78161e-03
-.78708e-03
-.79407e-03
-.82528e-03
-.13424e-02
-.13344e-02
-.13574e-02
-.18707e-02
-.18777e-02
-.18788e-02
-.18908e-02
-.18966e-02
-.23416e-02
-.2362ge-02
-.23562e-02
-.27106e-02
-.27303e-02
-.27383e-02
-.27432e-02
-.27364e-02
-.29437e-02
-.29774e-02
-.29583e-02
-.30236e-02
-.30488e-02
-.30577e-02
-.30617e-02
-.30495e-02
-.29437e-02
-.29774e-02
-.29583e-02

-.27106e-02
-.27303e-02
-.27383e-02
-.27432e-02
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45
. 46

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

-.4127ge-03
. 5 6 7 9 .5 e - 0 3
.35836e-06

-.56716e-03
.66438e-0.3
.30555e-03
.56742e-06

-.30472e-03
-.66334e-03

.68388e-03

.62020e-06
-.68333e-03

.60607·e-03

.25035e-03

.76515e-06
-.24855e-03
-.60624e-03

.3657ge-03

.20030e-05
-.36752e-03

.31023e-16

.3370ge-16

.12651e-18
-.3268ge-16
-.31446e-16

-.27364e-02
-.23416e-02
-.2362ge-02
-.23562e-02
-.18707e-02
-.18777e-02
-.18788e-02
-.18908e-02
-.18966e-02
-.13424e-02
-.13344e-02
-.13574e-02
-.79974e-03
-.78161e-03
-.78708e-03
-.79407e-03
-.82528e-03
-.32802e-03
-.2986ge-03
-.33785e-03
-.10813e-16
-.10973e-16
-.11953e-16
-.11272e-16
-.12590e-16



----- -- --------,,---------,---- --- -------- -------------------

23 Mai Il:55 1984 fichout3 Page 22

contraintes---chargement 1

element 1 sigma-x sigma-y sigma-xy maximum mimimum angle

1 -3749.72 -749.94 -896.62 -502.38 -3997.28 -74.56
9 -1487.92 16.79 -114.05 25. 38 -1496.51 -85.69

Il -12.79 -183.98 -1181.59 1086.31 -1283.07 -42.93
3 -31.70 -6.34 -713.42 694.51 -732.55 -45.51

cg -1063.20 -58.62 -572.04 200.35 -1322.18 -65.64

element 2 sigma-x sigma-y sigma-xy maximum inimimum angle

9 -1041.05 106.16 -135.84 122.02 -1056.92 -83.34
1 7 574.53 10.24 -136.33 605.74 -20.97 -12.90
1 9 4.19 20. 65 -683.84 696.31 -671.47 -45.34
1 1 -36.12 -188.64 -1060.75 951.10 -1175.87 -42.94
cg -232.73 -4.49 -423.50 320.00 -557.22 -52.54

element 3 sigma-x sigma-y sigma-xy maximum mimimum angle

1 7 566.94 8.73 -138.56 599.45 -23.77 -13.20
25 1552.85 41.91 -84.68 1557.58 37. 17 -3.20
27 -3.67 -23.49 -345.53 332.09 -359.26 -44.18
19 6.21 21 .05 -668.31 681.99 -654.72 -45.32
cg 471.66 -17.86 -250.51 577.14 -123.33 -22.83

element 4 sigma-x sigma-y sigma-xy maximum mimimum angle

25 1580.96 47 .53 -54.86 1582.92 45.57 -2.05
33 1906.10 32.10 -11.99 1906.18 32.02 -.37
35 -.74 -8.58 -3.26 .44 -9.75 -19.85
27 -3.95 -23.55 -336.22 322.62 -350.11 -44.17
cg 804.86 -16.09 -84.18 813.40 -24.63 -5.79

element 5 sigma-x sigma-y sigma-xy maximum mimimum angle

33 1906.10 32.10 1 1 . 99 1906.18 32.02 -89.63
41 1580.96 47.53 54.86 1582.92 45.57 -87.95
43 -3.95 -23.55 336.22 322.62 -350.11 -45.83
35 -.74 -8.58 3.26 .44 -9.75 -70.15
cg 804.86 -16.09 84. 18 813.40 -24.63 -84.21

element 6 sigma-x sigma-y sigma-xy maximum mimimum angle

41 1552.85 41.91 84.68 1557.58 37. 17 -86.80
49 566.94 8.73 138.56 599.45 -23.77 -76.80
5 1 6 .21 21 .05 668.31 6'81 .99 -654.72 -44.68
43 -3.67 -23.49 345.53 332.09 -359.26 -45.82
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cg 471.66 -17.86 250.51 577.14 -123.33 -67.17

element 7 sigma-K sigma-y sigma-KY maKimum mimimum angle

49 574.53 10.24 136.33 605.74 -20.97 -77.10
57 -1041.05 106.16 135.84 122.02 -1056.92 -6.66
59 -36.12 -188.64 1060.75 951.10 -1175.87 -47.06
51 4.19 20.65 683.84 696.31 -671.47 -44.66
cg -232.73 -4.49 423.50 320.00 -557.22 -37.46.

element 8 sigma-K sigma-y sigma-KY maKimum mimimum angle

57 -1487.92 16.79 114.05 25.38 -1496.51 -4.31
65 -3749.72 -749.94 896.62 -502.38 -3997.28 -15.44
67 -31.70 -6.34 713.42 694.51 -732.55 -44.49
59 -12.79 -183.98 1181.59 1086.31 -1283.07 -47.07
cg -1063.20 -58.62 572.04 200.35 -1322.18 -24.36

element 9 sigma-K sigma-y sigma-KY maKimum mimimum angle

3 -31.70 -6.34 -713.42 694.51 -732.55 -45.51
Il 36.20 60.96 -1187.73 1236.38 -1139.21 -45.30
13 1430.63 -168.67 -165.76 1447.64 -185.67 -5.86

5 3779.26 755.85 -920.69 4037.56 497.55 -15.67
cg 1044.56 3.32 -581.30 1304.30 -256.41 -24.08

element 1 0 sigma-K sigma-y sigma-KY maKimum mimimum angle

1 1 12.86 56 .29 -1066.89 1101.68 -1032.53 -45.58
19 -32.97 -165.14 -681.41 585.55 -783.66 -42.23
21 -605.66 -150.22 -214.48 -65.11 -690.76 -68.36
13 1004.39 -253.92 -47.60 1006.19 -255.71 -2 . 16
cg 220.60 -76.56 -423.10 520.46 -376.41 -35.33

element 1 1 sigma-K sigma-y sigma-KY maKimum mimimum angle

19 -30.95 -164.74 -665.88 571.39 -767.08 -42.13
27 -22.32 -116.71 -346.01 279.70 -418.73 -41.12
29 -1577.67 -182.96 -162.99 -164.16 -1596.47 -83.42
21 -593.02 -147.69 -61.46 -139.36 -601.35 -82.28
cg -486.07 -61.73 -250.31 54.23 -602.03 -65.14

element 12 sigma-K sigma-y sigma-KY maKimum mimimum angle

27 -22.59 -116.77 -336.70 270.30 -409.65 -41.02
35 -25.52 -132.51 -3.26 -25.42 -132.61 -1 .74
37 -1932.60 -172.80 -90.40 -168.17 -1937.23 -87.07
29 -1607.19 -188.86 23.87 -188.46 -1607.59 -.96
cg -818.78 -63.49 -84.22 -54.21 -828.06 -83.71

"
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element 13 sigma-Il sigma-y sigma-IlY mallimum mimimum angle

35 -25.52 - 1 32 . 5 1 3.26 -25.42 -132.61 -88.26
43 -22.59 -116.77 336.70 270.30 -409.65 -48.98
45 -1607.19 -188.86 -23.87 -188.46 -1607.59 -89.04
37 -1932.60 -172.80 90.40 -168.17 -1937.23 -2.93
cg -818.78 -63.49 84. 22 -54.21 -828.06 -6.29

element 1 4 sigma-Il sigma-y sigma-IlY maKimum mimimum angle

43 -22.32 -116.71 346.01 279.70 -418.73 -48.88
51 -30.95 -164.74 665.88 571.39 -767.08 -47.87
53 -593.02 -147.69 61.46 -139.36 -601.35 -7.72
45 -1577.67 -182.96 162.99 -164.16 -1596.47 -6.58
cg -486.07 -61.73 250.31 54. 23 -602.03 -24.86

element 15 sigma-K sigma-y sigma-IlY maKimum mimimum angle

51 -32.97 -165.14 681.41 585.55 -783.66' -47.77
59 12.86 56.29 1066.89 1101.68 -1032.53 -44.42
61 1004.39 -253.92 47.60 1006.19 -255.71 -87.84
53 -605.66 -150.22 214.48 -65.11 -690.76 -21.64
cg 220.60 -76.56 423.10 520.46 -376.41 -54.67

element 16 sigma-K sigma-y sigma-KY maKimum mimimum angle

59 36 .20 60.96 1187.73 1236.38 -1139.21 -44.70
67 -31.70 -6.34 713.42 694.51 -732.55 -44.49
69 3779.26 755.85 920.69 4037.56 497.55 -74.33
61 1430.63 -168.67 165.76 1447.64 -185.67 -84.14
cg 1044.56 3.32 581.30 1304.30 -256.41 -65.92
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RESULTATS DE L'ANALYSE DU MUR FA CADE

CAS NO.l: 34 ELEMENTS, 144 NOEUDS

deplacements---chargement 1

noeud deplacement-K deplacement-y

1 -.61106e-20
2 .26638e-20
3 .41480e-20
4 .51356e-20
5 -.85602e-20
6 -.29240e-19
7 -.1453ge-19
8 -.10092e-19
9 .8711ge-20

10 .19578e-19
Il -.25418e-20
12 .1499ge-20
13 .11548e-20
14 -.27544e-21
15 .18902e-06
16 .5322ge-06
17 -.10674e-05
18 -.56566e-06
19 .15302e-06
20 -.74098e-06
21 -.13422e-05
22 -.70156e-06
23 -.37894e-06
24 -.31517e-06
25 -.10585e-05
26 -.15788e-05
27 -.13255e-05
28 -.70002e-06
29 -. 12033e-06
30 -.25500e-06
31 -.12403e-06
32 -.88972e-07
33 .5748ge-21
34 .94726e-06
35 -.13331e-05
36 -.13560e-05
37 -. 12644e-05
38 -.24318e-05
39 -.44958e-05
40 -.36582e-05
41' -.Z9771e-05
42 -.21656e-05
4 3 - . 1 45 9 7 e -0 5
44 -.13744e-05

-.2431ge-19
-.70996e-19
-.48700e-19
-.73593e-19
-.18607e-19
-.82355e-19
-.68008e-19
-.15373e-18
-.50358e-19
-.36563e-19

.10232e-20
-.51928e-20
-.13073e-20
-.27494e-07
-.30808e-06
-.26313e-05
-.23448e-05
-.61591e-06
-.22416e-05
-.33985e-05
-.69190e-05
-.58318e-05
-.44638e-05
-.16722e-05
-.94244e-06
-.23472e-05
-.47343e-05
-.65980e-05
-.54881e-05
-.10193e-05
-.24341e-06
-.90145e-07
-.12134e-06
-.10731e-04
-.73318e-05
-.12015e-05
-.66327e-05
-.10798e-04
-.15036e-04
-.11960e-04
-.8719ge-05
-.263Z0e-05
-.12076e-05
-.40706e-05



23 Mai 11:SS 1984 fichout3 Page 26

4S
46
47
48
49
SO
Sl
S2
S3
S4
SS
S6
S7
S8
S9
60
61
62
63
64
6S
66
67
68
69
70
71
72
73
74
7S
76
77
78
79
80
81
82
83
84
8S
86
87
88
89
90
91
92
93
94
9S
96
97
98

99
100

-.61302e-06
.82802e-06
.24843e-OS
.42380e-OS
.69392e-06

-.16030e-OS
-.S9000e-OS
-.78433e-OS
-.1263Se-04
-.11736e-04
-.10S83e-04
-.S69S6e-OS
-.12204e-OS

.21814e-OS

.3414ge-OS

.41S11e-OS

.S21S0e-OS

.S98S1e-OS

.37268e-OS
-.16030e-04
-.17S02e-04
-.20S1ge-04
-.20241e-04
-.1923ge-04

.3894ge-OS

.49312e-OS

.S234ge-OS

.3S4Sge-OS

.4022ge-OS
-.19S97e-04
-.20710e-04
-.16647e-04
-.167Sge-04
-.1649ge-04
-.14881e-04
-.112S3e-04
-.6360Se-OS
-.11710e-OS

.3S271e-OS

.681S6e-OS

.71900e-OS

.S126ge-OS

.27216e-OS
-.213S1e-06
-.34373e-OS
-.3989ge-OS
-.23821e-OS
-.11023e-19
-.16437e-19
-.7180ge-06

.60201e-06

.13076e-OS
.12306e-OS

-.16Z51e-05
-.S76S1e-OS
-.82161e-OS

-.10136e-04
-.1362Se-04
-.lS864e-04
-.19680e-04
-.1326Se-04
-.1741Se-OS
-.10872e-04
-.19290e-04
-.23S40e-04
-.18921e-04
-.13111e-04
-.29173e-OS
-.2203Se-OS
-.4S262e-OS
-.16S22e-04
-.21921e-04
-.23263e-04
-.263S8e-04
-.23193e-04
-.1882ge-04
-.26047e-04
-.27S72e-04
-.26628e-04
-.2S318e-04
-.29S37e-04
-.30333e-04
-.29622e-04
-.34163e-04
-.36S77e-04
-.3300ge-04
-.283S2e-04
-.28207e-04
-.336S1e-04
-.41378e-OK
-.S7020e-04
-.6670Se-04
-.72107e-04
-.73160e-04
-.7020Se-04
-.63410e-04
-.S4973e-04
-.43072e-04
-.37060e-04
-.38780e-04
-.47686e-04
-.S3626e-04
-.S7390e-04
-.S8620e-04
-.S8937e-04
-.S3637e-04
-.41372e-04
-.46484e-04
-.63S63e-04
-.73813e-04
-.67110e-04
-.44683e-04
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101
102
103
104
105
106
107
108
109
11 0
1 11
11 2
1 1 3
1 1 4
115
116
1 1 7
118
119
120
1 2 1
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

-.10140e-04
-.23492e-05
-.21000e-05
-.1543ge-05
-.11852e-05
-.15057e-05
-.16110e-05
-.17328e-05
-.18155e-05
-.19021e-05
-.21817e-05
-.15184e-05
-.22421e-06

.75551e-06

.12068e-05

.64976e-06

.34061e-06

.57288e-20

.28842e-19

.21893e-05

.13876e-05
-.4598ge-05
-.51365e-05
-.17557e-05

.27564e-05

.51206e-05

.51728e-05

.12184e-04

.12836e-04

.12837e-04

.11078e-04

.78795e-05

.29498e-05
-.22534e-05
-.67595e-05
-.9812ge-05
-.10242e-04
-.93202e-05
-.30290e-05

.3517ge-05

.48857e-05

.48227e-05

.27830e-05

.20782e-19

-.29314e-04
-.30613e-04
-.3873ge-04
-.4713ge-04
-.5834ge-04
-.67722e-04
-.73126e-04
-.74036e-04
-.70988e-04
-.64221e-04
-.56627e-04
-.49291e-04
-.41627e-04
-.43736e-04
-.4873ge-04
-.54128e-04
-.57858e-04
-.59031e-04
-.59921e-04
-.55011e-04
-.45776e-04
-.51466e-04
-.65120e-04
-.74900e-04
-.68464e-04
-.48871e-04
-.32473e-04
-.34016e-04
-.40821e-04
-.50145e-04
-.59425e-04
-.69170e-04
-.73401e-04
-.75550e-04
-.7142ge-04
-.66083e-04
-.58652e-04
-.53351e-04
-.44091e-04
-.4?675e-04
-.50527e-04
-.56052e-04
-.5851ge-04
-.60780e-04
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contraintes---chargement 1

element 1 sigma-K sigma-y sigma-KY maKimum mimimum angle

1 -58.41 -292.03 -28.38 -55.01 -295.43 -6.83
3 -39.40 -196.98 17.34 -37.51 -198.87 -83.79

23 -24.40 -"190.74 22.19 -21.49 -193.65 -82.53
21 7.29 -299.39 14.54 7.97 -300.08 -8·7.29
cg -11.92 -247.32 7.97 -11.65 -247.59 -88.06

element 2 sigma-K sigma-y sigma-KY maKimum mimimum angle

3 -39.40 -196.98 17.34 -37.51 -198.87 -83.79
5 -13.31 -66.55 -21.07 -5.98 -73.88 -19.18

25 -43.32 -23.94 -20.19 -11.23 -56.03 .-57.82
23 -22.36 -190.33 22.91 -19.30 -193.40 -82.37
cg -27.21 -75.67 5.86 -26.51 -76.37 -83.20

element 3 sigma-K sigma-y sigma-KY maKimum mimimum angle

5 -13.31 -66.55 -21.07 -5.98 -73.88 -19.18
7 -40.64 -203.21 -51.52 -25.69 -218.16 -16.18

27 -17.85 -206.17 -38.67 -10.22 -213.80 -11.16
25 -37.69 -22.81 -29.88 .54 -61.05 -51.99
cg -30.08 -104.60 -40.78 -12.10 -122.58 -23.79

element 4 sigma-x sigma-y sigma-xy maximum mimimum angle

7 -40.64 -203.21 -51.52 -25.69 -218.16 -16.18
9 -44.07 -220.37 39.37 -35.68 -228.76 -77.97

29 -27.61 -254.97 1 .86 -27.59 -254.98 -89.53
27 -13.84 -205.37 -53.50 .09 -219.30 -14.60
cg -22.74 -281. 66 -14.76 -21.90 -282.50 -3.25

element 5 sigma-x sigma-y sigma-xy maKimum mimimum angle

9 -44.07 -220.37 39.37 -35.68 -228.76 -77.97
1 1 -8.65 -43.26 15.40 -2.79 -49.13 -69.17
31 23.63 25 .81 -50.97 75.70 -26.26 -45.61
29 -71.47 -263.74 140.62 2.73 -337.95 -62.18
cg -21.43 -47.10 29 .42 -2.17 -66.36 -56.78

element 6 . sigma-K sigma-y sigma-KY maximum mimimum angle

1 1 -8.65 -43.26 15.40 -2.79 -49.13 -69.17
13 .10 .50 .00 .50 .10 .00
33 6.23 -9.42 -3.60 7.02 -10.21 -12.35
31 4.98 22.08 -12.58 28.75 -1 .68 -62.10

"---- ~~------- -p-- - -.----_. - ~-_.-", '" ,._. -- -" .-- '-- ---
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element 13 sigma-K sigma-y sigma-KY maKimum mimimum angle

43 -19.58 -51.78 -33.42 1 .41 -72.78 -32.14
45 -11.81 -259.82 -95.68 20. 81 -292.44 -18.83
59 -52.42 -289.38 -136.15 9.59 -351.39 -24.49
57 163.20 - 3. 15 60.85 183.08 -23.04 -71.91
cg 39 .71 -11.19 -25.46 50.25 -21.74 -22.50

element 14 sigma-K sigma-y' sigma-KY maKimum mimimum angle

45 4.70 -256.52 -50.99 14.30 -266.12 -10.66
47 8.34 -328.72 46.73 14.70 -335.08 -82.25
61 -6.96 -292.60 32.60 -3.29 -296.27 -83.57
59 -33.06 -285.51 -10.00 -32.66 -285.90 -2.26
cg 4 .94 -347.44 2.02 4.95 -347.45 -89.67

element 15 sigma-K sigma-y sigma-KY maKimum mimimum angle

53 15.08 -248.87 -61.89 28.87 -262.66 -12.56
55 18.64 -444.14 -5.60 1 8 . 7 1 -444.20 -.69
68 -.93 -577.65 -20.85 - . 18 -578.41 -2.07
66 -25.41 -91.85 -46.65 -1.36 -115.90 -27.27
cg -3.04 -324.31 -22.51 -1 .47 -325.88 -3.99

element 1 6 sigma-K sigma-y sigma-KY maKimum mimimum angle

59 -94.56 -593.00 -116.55 -68.65 -618.91 -12.53
61 1.04 -252.62 65. 56 16. 98 -268.56 -76.33
71 -61.35 -293.59 -27.25 -58.20 -296.74 -6.60
69 -46.79 -528.53 -23.75 -45.63 -529.70 -2.82
cg -24.20 -358.15 -14.05 -23.61 -358.74 -2.40

element 17 sigma-H sigma-y sigma-Ky maKimum mimimum angle

66 -29.07 -110.19 -54.56 -1 .65 -137.62 -26.69
68 -9.30 -619.49 -20.75 -8.59 -620.19 -1 .95
78 -113.30 -754.07 -141.39 -83.49 -783.88 -11.91
76 -15.49 47.89 66.08 89.49 -57.09 -32.19
cg -12.75 -297.52 -20.56 -11.28 -299.00 - 4 . 11

element 18 sigma-K sigma-y sigma-KY maKimum mimimum angle

69 -66.60 -627.54 -39.72 -63.80 -630.34 -4.03
71 -81.54 -394.55 2.74 -81.52 -394.57 -89.50
88 -221.46 -435.30 -265.56 -42.10 -614.66 -34.03
86 -202.56 -563.29 228.59 -91.75 -674.10 -64.14
cg -69.30 -296.41 -17.55 -67.95 -297.76 -4.39

element 19 sigma-K sigma-y sigma-KY maKimum mimimum angle
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76 -43.81 -93.71 54.67 -8.67 -128.85 -57.27
78 -26.19 -318.53 7.71 -25.99 -318.73 -88.49

104 26 . 51 -165.40 -93.44 64.49 -203.38 -22.12
102 -16.01 -120.29 15.49 -13.75 -122.54 -81.73

cg 39. 65 -205.76 -12.42 40.27 -206.39 -2.89

element 20 sigma-x sigma-y sigma-xy maximum mimimum angle

78 -22.45 -317.78 -203.33 81 . 17 -421.41 -27.01
80 319.07 38.40 25.80 321.43 36.05 -84.79

106 -58.71 -71.76 -109.15 44.11 -174.58 -43.29
104 13 . 31 -168.04 -134.22 84.62 -239.34 -27.98

cg 74.16 -40.98 -74.30 110.58 -77.41 -26.12

element 21 sigma-x sigma-y sigma-xy maximum mimimum angle

80 326.78 39.94 1 . 4 1 326.79 39.93 -89. ?2
82 358.45 -1 .32 9.47 358.70 -1 .57 -88.49

108 -9.22 -2.40 39.76 34.09 -45.71 -42.55
106 -19.30 -63.88 -86.67 47.90 -131.08 -37.79

cg 135.98 -15.60 -10.73 136.74 -16.36 -4.03

element 22 sigma-x sigma-y sigma-xy maximum mimimum angle

82 362.99 - . 41 7.00 363.13 -.55 -88.90
84 182.61 44.96 5.64 182.85 44.73 -87.66

1 1 0 -22.15 -80.98 174.80 125.69 -228.83 -49.78
108 -5.77 -1.71 35.56 31.87 -39.36 -43.37

cg 93.10 -14.25 50.01 112.79 -33.94 -68.51

element 23 sigma-x sigma-y sigma-xy ma x imum mimimum angle

84 134.53 35.34 -14.83 136.70 33.17 -8.33
86 -338.47 -379.59 303.32 -55.02 -663.05 -46.94

112 50.71 -200.35 158.67 127.50 -277.14 -64.18
110 -78.54 -92.26 190.74 105.46 -276.26 -46.03

cg -11.27 -71.73 120.65 82.88 -165.87 -52.03

element 24 sigma-K sigma-y sigma-xy maximum mimimum angle

86 -158.62 -343.62 21.80 -156.09 -346.16 -83.37
88 -187.35 -264.77 -57.62 -156.65 -295.48 -28.05

114 -3.39 -189.69 -128.64 62.29 -255.37 -27.05
1 12 19 .65 -206.57 138.12 85.07 -271.98 -64.66

cg -55.39 -202.87 - 6. 82 -55.08 -203.19 -2.64

element 25 sigma-x sigma-y sigma-xy maximum. mimimum angle

88 -379.82 -303.26 -262.89 -75.88 -607.20 -49.14
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90 61 . 14 31 .60 1'.8Z 69.5Z Z3.ZZ -64.8Z
116 -90.Z1 -19.58 -148.30 63.50 -Z33.Z9 -46.03
114 30.30 -18Z.95 -146.41 104.84 -Z51.49 -Z6.91
cg -51.34 -55.61 -91.59 41 .09 -154.09 -45.Z5

element Z6 sigma-x sigma-y sigma-xy maximum mimimum angle

90 93.04 31.98 1.09 93.06 31 .96 -88.81
9Z 194.43 Z.91 1 . 10 194.44 Z.90 -89.61

118 -Z5.69 -3. ?Z 3.08 -3.Z9 -Z6.11 -1.84
116 -34.Z1 -68.38 -131.53 81.34 -183.93 -41.30
cg ZZ.09 -15.Z4 -Z9.65 38.46 -31.61' -ZS.91

element Z1 sigma-x sigma-y sigma-xy maximum mimimum angle

10Z -Z6.96 -115.04 -1.45 -Z6.58 -115.41 -Z.81
104 Z1.16 -159.18 -83.93 59.91 -191.33 -ZO.96
130 -46.61 -91.11 -81.98 13.88 -151.61 -36.45
lZ8 61.Z5 -104.03 4Z.40 11 .50 -114.Z1 -16.4Z
cg -ZO.50 -91.53 -Z5.59 -IZ.Z4 -99.19 -11.89

element Z8 sigma-x sigma-y sigma-xy maximum mimimum angle

104 14.56 -161.8Z -IZ4.?Z 19.1Z -ZZ6.38 -Z1.31
106 -59.49 -15.69 -10Z.63 35.36 -110.54 -4Z.14
13Z -Z86.40 -115.16 -85.0Z -80.1Z -3Z1.45 -61.60
130 -90.94 -105.91 35. 18 -6Z.49 -134.4Z -51.03
cg -9Z.16 -63.6Z -59.68 -16.53 -139.Z5 -51.?Z

element Z9 sigma-x sigma-y sigma-xy maximum mimimum angle

106 -ZO.09 -61.81 -80.15 39.68 -IZ1.58 -36.11
108 -Z6.11 -86.81 44.98 - Z . Z Z -110.16 -6Z.0Z
134 -383.30 -IZZ.Z4 -56.16 -110.44 -395.10 -18.Z5
13Z -341.51 -IZ1.39 46.11 -111.81 -351.09 -11.51
cg -160.33 -43.6Z -10.30 -4Z.?Z -161.Z3 '- 8 5.00

element 30 sigma-x sigma-y sigma-xy maximum mimimum ang le

108 -ZZ.66 -86.18 40.18 -Z.14 -106.11 -63.96
110 -ZI.39 -11.18 153.51 106.80 -Z05.31 -50.15
136 -180.Z8 -119.50 -ZZ.01 -11Z.34 -181.45 -1LOI
134 -315.16 -IZ0.14 ?Z . 5Z -101.56 -394.95 -14.81
cg -IZZ.19 -4Z.95 50.40 -18.46 -146.61 -Z5.91

element, 31 sigma-x sigma-y sigma-xy maximum mimimum angle

110 -11.18 -88.46 169.50 86.41 -Z5Z.11 -45.90
1 1 Z 53 .98 -184.0Z 161.09 135.Z6 -Z65.30 -63.Z3
138 10Z.61 -IZ5.11 -5Z.14 114.Z0 -131.30 -IZ.40

.. . 1
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136 -109.40 -105.33 94 .25 -13.09 -201.63 -44.38
cg 4 .68 -84.15 86.53 51.52 -136.99 -58.58

element 32 sigma-K sigma-y sigma-KY maKimum mimimum angle

112 22 .92 -190.23 140.55 92. 13 -260.04 -63.59
114 -.96 -111.50 -126.53 65.05 -243.51 -21.55
140 260.02 -101.59 -14.34 214.10 -116.28 -11.11
138 239.18 -98.39 80.48 251.39 -116.60 -11.25
cg 109.39 -81.62 .10 109.39 -81.63 -89.19

element 33 sigma-K sigma-y sigma-KY maKimum mimimum angle

114 32.14 -110.16 -144.35 101.59 -245.62 -21.41
116 -91.46 -85.81 -128.11 39.48 -216.81 -45.63
142 -16.34 -109.26 -88.81 -2.48 -183.12 -39.15
140 119 .91 -129.62 56.59 132.14 -141.85 -11.80
cg 13.58 -12.40 -10.30 52.99 -111.82 -29.28

element 34 sigma-K sigma-y sigma-KY maKimum mimimum angle

116 -35.41 -14.61 -111.34 51. 98 -168.12 -40.01
118 -41.84 -84.41 3.08 -41.62 -84.69 -85.89
144 -244.11 -119.12 -62.95 -93.51 -210.91 -61.40
142 -141.22 -122.23 36.31 -94.14 -169.31 -31.69
cg -85.60 -44.84 -28.86 -29.89 -100.55 -62.61
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RESULTATS DE L'ANALYSE DU MUR FACADE

CAS NO.2 : 42 ELEMENTS. 170 NOEUDS

deplac:ements---c:hargement 1

noeud deplac:ement-K deplac:ement-y

1
2
3
4
5
6

7
8
9

1 0
1 1
12
13
14
15
16
17
18
1 9
20
2 1
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4 1
42
43
44

-.5515ge-20
.14027e-20
.25401e-20
.11567e-21

-.10527e-19
-.33562e-19
-.16628e-19
-.1183ge-19

.84486e-20

.18255e-19
-.24995e-20

.12550e-20

.10653e-20
-.43605e-21

.14935e-06

.44985e-06
-.12424e-05
-.7062ge-06

.34230e-07
-.71527e-06
-.12820e-05
-.74432e-06
-.47918e-06
-.47071e-06
-.12708e-05
-.19074e-05
-.17237e-05
-.10434e-05
-.36716e-06
-.36388e-06
-.14851e-06
-.96675e-07

.44454e-21

.29786e-06
-.19750e-05
-.15814e-05
-.12257e-05
-.22096e-05
-.38655e-05
-.31895e-05
-.2619ge-OS
-.19966e-05
-.16334e-05
-.19985e-05

-.21396e-19
-.61530e-19
-.42730e-19
-.70600e-19
-.22117e-19
-.91202e-19
-.72928e-19
-.1582ge-18
-.49882e-19
-.35364e-19

.12120e-20
-.49113e-20
-.12718e-20
-.29864e-07
-.29116e-06
-.25882e-05
-.2509ge-05
-.70928e-06
-.19555e-05
-.2940ge-05
-.59240e-05
-.50023e-05
-.38937e-05
-.16121e-05
-.11188e-05
-.26356e-05
-.50721e-05
-.68312e-05
-.54150e-05
-.97695e-06
-.22822e-06
-.9251ge-07
-.1237ge-06
-: 10603e-04
-.7842ge-05
-.14246e-05
-.57631e-05
-.91434e-05
-.1260ge-04
-.10170e-04
-.?583ge-05
-.2548ge-05
-.14402e-05
-.4561ge-05
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45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

-.15486e-05
-.3044ge-06

.12955e-05
·.24554e-05

-.67478e-06
"'-.17026e-05
-.48844e-05
-.65043e-05
-.10092e-04
-.94374e-05
-.85954e-05
-.48612e-05
-.12487e-05

.15376e-05

.15718e-05

.17883e-05

.27417e-05

.31531e-05

.81584e-06
-.12334e-04
-.13544e-04
- .15337e-04
-.15066e-04
-.14241e-04

.93927e-07

.12821e-05

.25614e-05

.11760e-05
-.5043ge-06
-.1400ge-04
-.15006e-04
-.11770e-04
-.11653e-04
-.11286e-04
-.97538e-05
-.63083e-05
-.26097e-05

.74985e-06

.30841e-05

.22047e-05

.11134e-05

.87263e-06

.52217e-06
-.17127e-05
-.5395ge-05
-.49305e-05
-.28077e-05
-.55191e-20
-.21681e-19
-.26260e-05
-.9082ge-06

.81102e-06

.10947e-05
-.8434?e-O?
-.46955e-05
-.7984ge-05

-.10794e-04
-.14160e-04
-.15751e-04
-.1983ge-0/l
-.14095e-04
-.19628e-05
-.94882e-05
-.16030e-04
-.19418e,-04
-.16003e-04
-.11463e-04
-.27890e-05
-.23834e-05
-.49866e-05
-.17423e-04
-.22721e-04
-.23867e-04
-.2783ge-04
-.24073e-04
-.16491e-04
-.21426e-04
-.22876e-04
-.22488e-04
-.21903e-04
-.29948e-04
-.31498e-04
-.32516e-04
-.3750ge-04
-.34671e-04
-.27913e-04
-.2389ge-04
-.24415e-04
-.28483e-04
-.34236e-04
-.45804e-04
-.51648e-04
-.54282e-04
-.53402e-04
-.49334e-04
-.4088ge-04
-.4208ge-04
-.38527e-04
-.40244e-04
-.42982e-04
-.54695e-04
-.61750e-04
-.66341e-04
-.67781e-04
-.68011e-04
-.61963e-04
-.44774e-04
-.40185e-04
-.42014e-04
-.53594e-04
-.51976e-04
-.35772e-04
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(01
.102
103
104
105
106
107
108
109
110
111
112
1 13
114
115
116
117
118
119
120
121
122
123
124
12S
126
127
128
129
130
131
132
133
134
13 S
136
137
138
139
140
141
142
143
144
14S
146
147
148
149
lS0
1 S 1
lS2
lS3
lS4
lSS
lS6

-.9SS72e-OS
-.68200e-OS
-.632S4e-OS
-.S3830e-OS
-.428S8e-OS
-:33216e-OS
-.176SSe-OS
-.3904ge-06
-.S006ge-08

.38962e-06
.99644e-06
.78SS0e-06
.470Sge-06

-.74S83e-07
-.34600e-06
-.1177Se-OS
-.7S791e-06
-.17904e-20

.84342e-22

.27843e-06

.932Sge-06

.723SSe-06

.22103e-07
-.72006e-06
-.1866Se-OS
-.2960Se-OS
-.4161ge-OS
-.14996e-OS
-.llSSle-OS
-.69844e-06
-.S172Se-06
-.S6204e-06
-.66SS0e-06
-.77688e-06
-.84041e-06
-.3148ge-06

.276S2e-06

.71813e-06

.1370ge-OS
. 19 844e-OS
.2008ge-OS
.14496e-OS
.68407e-06
.S3438e-20
.44374e-19
.36S61e-OS
.43213e-OS
.S04S2e-06

-.12S80e-OS
-.80S60e-06

.19130e-OS
.37144e-OS
.37043e-OS
.8SSS1e-OS
.90214e-OS
.89803e-OS

-.2S01Se-04
-.2S682e-04
-.3097Se-04
-.37181e-04
-.46088e-04
-.S2261e-04
-.S4664e-04
-.S3848e-04
-.49648e-04
-.4287Se-04
-.42607e-04
-.41171e-04
-.41620e-04
-.46747e-04
-.S4788e-04
-.62208e-04
-.66S60e-04
-.68140e-04
-.68222e-04
-.62140e-04
-.4797ge-04
-.418S3e-04
-.44492e-04
-.S3906e-04
-.S2327e-04
-.38136e-04
-.26483e-04
-.27213e-04
-.32962e-04
-.38941e-04
- . 4681 6,e - 0 4
-.S2444e-04
-.SSOS2e-04
-.S4077e-04
-.S047Se-04
-.4S88ge-04
-.43980e-04
-.42S82e-04
-.43087e-04
-.49037e-04
-.SS833e-04
-.6222Se-04
-.668S4e-04
-.682S6e-04
-.690S7e-0'l
-.63132e-04
-.Sl138e-04
-.44276e-04
-.4790ge-04
-.S4967e-04
-.S3340e-04
-.40S0ge-04
-.28937e-04
-.302S3e-04
-.349S4e-04
-.41791e':'04
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157
158
159
160
161
162
163
164
165
166
167
168
169
170

.74471e-05

.48071e-05

.13381e-05
-.17728e-05
-.31547e-05
-.30642e-05
-.19178e-05
-.26540e-06

.42028e-05

.7952ge-05

.82567e-05

.70085e-05

.39257e-05

.2666ge-19

-.4777ge-04
-.54226e-04
-.55566e-04
-.55945e-04
-.51854e-04
-.49498e-04
-.46292e-04
-.46078e-04
-.44917e-04
-.52946e-04
-.57347e-04
-.64101e-04
-.67222e-04
-.69800e-04
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contraintes---chargement

element sigma-K sigma-y sigma-KY maKimum mimimum angle

1 -51.10 -255.48 -27.63 -47.43 -259.15 -7.57
3 -34.37 -171.86 10.78 -33.53 -172.70 -85.54

23 -22.49 -166.58 14 .52 -21.04 -168.03 -84.30
21 6.39 -251.08 Il . 76 6.93 -251.61 -87.39
cg -10.98 -212.29 4.22 -10.89 -212.38 -88.80

element 2 sigma-K sigma-y sigma-KY maKimum mimimum angle

3 -34.37 -171.86 10.78 -33.53 -172.70 -85.54
5 -15.03 -75.17 -27.20 -4.56 -85.65 -21.07

25 -46.70 -31.15 -22.89 -14.75 -63.10 -54.38
23 -19.32 -165.95 16. 91 -17.40 -167.87 -83.51
cg -27.06 -73.12 .49 -27.06 -73.12 -89.40

element 3 sigma-K sigma-y sigma-KY maKimum mimimum angle

5 -15.03 -75.17 -27.20 -4.56 -85.65 -21 .07
7 -43.47 -217.33 -56.81 -26.55 -234.24 -16.58

27 -22.70 -221.96 -47.60 -11.92 -232.75 -12.77
25 -44.37 -30.69 -33.36 -3.47 -71.58 -50.79
cg -33.26 -117.35 -47.08 -12.18 -138.43 -24.12

'element 4 sigma-K sigma-y sigma-KY maKimum mimimum angle

7 -43.47 -217.33 -56.81 -26.55 -234.24 -16.58
9 -43.21 -216.03 37.91 -35.25 -223.98 -78.15

29 -22.06 -251.88 1 .80 -22.04 -251.90 -89.55
27 -15.45 -220.51 -62.09 1.88 -237.85 -15.60
cg -22.75 -291.46 -18.95 -21.0 -292.79 -4.01

element 5 sigma-K sigma-y sigma-KY maKimum mimimum angle

9 -43.21 -216.03 37.91 -35.25 -223.98 -78.15
Il - 8. 19 -40.97 13. 05 -3.63 -45.53 -70.73
31 27.64 25.69 -50.22 76.89 -23.56 -44.44
29 -59.05 -259.28 132.48 6.89 -325.22 -63.54
cg -19.50 -44.93 27.13 -2.26 -62.18 -'57~55'

element 6 sigma-K sigma-y sigma-KY maKimum mimimum angle

1 1 -8.19 -40.97 13.05 -3.63 -45.53 -70.73
13 .04 .19 .00 . 19 .04' .00
33 6.48 -9.28 -3.35 7.16 -9.97 -11.50
31 6.34 21 .43 -11.86 27.94 - . 17 -61.23

--~
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cg -6.25 - 5. 14 2 . 12 -3.50 -7.89 -37.61

element 7 sigma-K sigma-y sigma-KY maKimum mimimum angle

2 1 4.78 -259.14 9 .27 5 . Il -259.46 -87.99
23 -21.86 -163.44 27.28 -16.79 -168.51 -79.46
41 13.74 -148.16 32.98 20. 20 -154.62 -78.92
39 1 . 01 :"301.25 12.06 1.49 -301.73 -87.72
cg - 2 . 1 8 -217.50 1 6 . 3 7 -.94 -218.73 -85.68

element 8 sigma-x sigma-y sigma-xy maximum mimimum angle

23 -18.69 -162.81 29 .67 -12.82 -168.68 -78.8i
25 -50.04 -47.88 -21.01 -27.92 -70.00 -46.47
43 10. 42 12.96 -9.26 21.04 2. 34 ":48.89
41 -5.07 -151.92 37.84 4 . Il -161.10 -76.37
cg -14.42 -42.23 3. 67 -13.95 -42.71 -82.61

element 9 sigma-K sigma-y sigma-xy maKimum mimimum angle

25 -47.71 -47.41 -31.48 -16.08 -79.04 -45.14
27 -24.32 -230.04 -64.73 -5.64 -248.71 -16.09
45 -20.60 -259.56 -91.71 10. 54 -290.70 -18.76
43 -27.12 5.45 -21.14 15 .84 -37.52 -63.81
cg -24.34 -85.77 -50.43 3.99 -114.10 -29.33

element 10 sigma-K sigma-y sigma-xy maKimum mimimum angle

27 -17.07 -228.59 -79.22 9. 32 -254.97 -18.42
29 -61 .64 -449.82 70.02 -49.40 -462.06 -80.08
47 -11.94 -433.08 28.43 -10.03 -434.99 -86.16
45 -6.57 -256.75 -47.65 2.19 -265.52 -10.4'3
cg -14.41 -310.68 -11.22 -13.98 -311.10 - 2. 17

element 1 1 sigma-x sigma-y sigma-xy maKimum mimimum angle

39 3. 67 -287.95 7.02 3.84 -288.12 -88.62
41 12.47 -154.49 39. 17 21 . 21 -163.22 -77.43
55 46 .68 -159.54 23.35 49.29 -162.15 -83.62
53 -9.88 -285.24 -42.33 -3.52 -291.60 -8.54
cg 19 .841 -240.98 5.14 19.94 -241.08 -88.87

element 12 sigma-x sigma-y sigma-xy maximum mimimum angle

41 -6.341 -158.25 44.03 5.51 -170.09 -74.95
43 - 1 .88 -48.56 -23.54 7.93 -58.37· -22.62
57 117.84 -7.48 -27.16 123.48 -13.11 -11.72
55 97 .64 -149.35 24.12 99.97 -151.68 -84.47
cg 53.58 .63 2. 55 53.70 .51 -87.25

___ .. __~ t.' _

~\
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element 13 sigma-K sigma-y sigma-KY maKimum mimimum 'angle

43 -39.43 -56.07 -35.41 -11.37 -84.12 -38.39
45 -24.92 -281.17 -111.94 17.09 -323.18 - 2 0,.57
59 -109.53 -302.61 -161'.42 -17.98 -394.15 -29.56
57 151.89 -.67 60.25 172.81 -21.59 -70.85
cg 15.83 -14.67 -30.43 34.62 -33.46 -31.69

element 14 sigma-K sigma-y sigma-KY maKimum mimimum angle

45 -10.90 -278.37 -67.87 5.34 -294.61 -13.45
47 5.70 -344.86 43.58 Il.04 -350.20 -83.02
6 1 -12.13 -338.23 Il.00 -11.76 -338.60 -88.07
59 -65.12 -293.72 -26.38 -62.12 -296.73 -6.50
cg -6.44 -360.87 -13.64 -5.92 -361.39 -2.20

element 15 sigma-K sigma-y sigma-KY maKimum mimimum angle

53 9.09 -190.38 -49.97 20.91 -202.20 -13.31
55 -2.75 -406.69 15.63 -2.15 -407.29 -87.79
68 -1 .67 -471.14 -10.75 -1.42 -471.39 -1.31
66 -20.93 -102.43 -23.60 -14.60 -108.77 -15.04
cg -3.80 -273.14 -12.12 -3.26 -273.69 -2.57

element 16 sigma-K sigma,.y sigma-KY maKimum mimimum angle

59 -129.78 -616.99 -156.09 -84.06 -662.71 -16.32
61 -5.52 -305.17 48.23 2.05 -312.74 -81.08
71 -30.04 -428.40 -51.42 -23.51 -434.93 -7.24
69 -46.06 -470.26 -56.44 -38.68 -477.64 -7.45
cg -25.67 -373.76 -41.82 -20.72 -378.71 -6.75,

element 17 sigma-K sigma-y sigma-KY maKimum mimimum angle

66 -22.83 -111.89 -29.13 -14.15 -120.57 -16.59
68 -6.03 -492.95 -11.58 -5.75 -493.23 -1 .36
78 -70.28 -558.27 -91.91 -53.55 -575.01 -10.32
76 - 5. 31 -23.07 51 .20 37.77 -66.15 -49.92
cg -8.83 -253.58 -10.53 -8.38 -254.03 -2.46

element 18 'sigma-K sigma-y sigma-KY maKimum mimimum angle

69 -40.25 -441.21 -87.28 -22.08 -459.39 -11.76
71 -25.22 -404.30 -35.34 -21.95 -407.56 -5.28
88 -238.99 -527.76 -184.27 -149.27 -617.47 -25 .. 96
86 -34.00 -294.26 61 .65 -20.13 -308.12 -77.32

cg -39.77 -375.30 -38.13 -35.49 -379.57 -6.40

element 19 sigma-K sigma-y sigma-KY maKimum mimimum angle
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76 -20.52 -99.14 23.66 -13.95 -105.71 -74.48
78 -12.87 -271.21 24 .73 -10.52 -273.55 -84.58

104 54.93 -215.18 -75.51 74.61 -234.86 -14.60
102 -.85 -117.92 40.65 1 1 . 88 -130.65 -72.61

cg 25. 18 -204.29 -1 .77 25.19 -204.31 -.44

element 20 sigma-R sigma-y sigma-RY maximum mimimum angle

78 -15.68 -271.77 -148.48 52. 34 -339.79 -24.61
80 295.96 .71 37.74 300.71 -4.04 -82.83

106 53 .58 -33.71 -46.79 73.92 -54.05 -23.50
104 34.34 -219.30 -129.99 89.13 -274.08 -22.85

cg 110.16 -1 .81 -35.48 120.45 -12.10 -16.18

element 21 sigma-x sigma-y sigma-xy maximum mimimum angle

80 258.59 -6.77 -1 .66 258.60 -6.78 -.36
82 217.62 16.28 -3.05 217.67 16.23 -.87

108 79.99 -31.64 64 .99 109.84 -61.49 -65.33
106 106.00 -23.23 -24.56 110.51 -27.74 -10.40

cg 154.70 -1.17 6.88 155.00 -1 .47 -87.48

element 22 sigma-x sigma-y sigma-xy maximum mimimum angle

82 270.20 26.79 -24.22 272.59 24.41 -5.63
84 -217.97 -254.49 205.82 -29.60 -442.86 -47.53

1 10 2.38 -122.21 190.50 140.51 -260.34 -54.05
108 16.74 -44.29 78.60 70.54 -98.10 -55.61

cg 35.76 -19.28 54.01 68.86 -52.38 -58.50

element 23 sigma-x sigma-y sigma-xy maximum mimimum angle

84 -46.46 374.34 -291.39 523.36 -195.48 -62.92
86 -54.39 -345.76 192.54 41.37 -441.52 -63.56

112 -74.43 -124.20 66. 82 -28.01 -170.61 -55.22
110 -64.78 -730.17 34 .43 -63.00 -731.94 -87.05

cg 2.97 -42.90 - 3. 10 3.18 -43.11 -3.85

element 24 sigma-x sigma-y sigma-RY maRimum mimimum angle

86 -43.88 -343.66 -26.69 -41.52 -346.01 -5.0x
88 -198.51 -325.35 -1 .58 -198.49 -325.37 - . 71

1 1 4 -101.15 -367.10 -71.29 -83.25 -385.00 -14.10
1 1 2 -31.52 -115.62 32 .56 -20.38 -126.75 -71. 12

cg -61.69 -127.90 -41.96 -41.35 -148.25 -25.86

element 25 sigma-x sigma-y sigma-xy maximum mimimum angle

88 -479.33 -381.51 -354.25 -72.81 -788.03 -48.93
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90 178 .27 2 .47 5 3 . 4 1 193 .2.3 -12.49 -74.36
1 1 6 -90 .15 -61 .73 -135 .95 60.75 -212.64 -47 .98
114 -71 .64 -361 .20 -184 .15 17.84 -450.67 -25 .91
cg -64 .25 -20 .63 -73 .93 34. 65 -119 .52 -53 .22

element 26 sigma-K sigma-y sigma-KY maximum mimimum angle

90 122.90 - 8 . 6 1 1 1 . 4 4 123 .89 -9.60 -85.07
92 219 .92 -2 .96 3 . 93 219.99 -3.03 -88 .99

11 8 64.82 - .36 -5 .67 65 .31 -.85 -4.93
116 9 . 16 -41 .87 -95 .92 82 .90 -115.61 -37.55
cg 91 .91 -.02 -16.45 94. 76 -2 .87 -9.84

element 27 sigma-x sigma-y sigma-xy maKimum mimimum angle

102 -5 .62 -141 .76 16 . 6 1 -3 .62 -143.76 -83 .14
104 65 .99 -159 .88 -57 .97 80 .00 -173.89 -13.59
130 19 .32 -118 .72 -60 .56 42.12 -141 .52 -20.63
128 .96 -116 .35 -10.70 1 .93 -117.31 - 5 . 17

cg 17 .80 -163 .32 -22.97 20. 66 -166.19 -7 . 12

element 28 sigma-x sigma-y sigma-xy maximum mimimum angle

104 45 .40 -164.00 -112.45 94.35 -212 .94 -23.52
106 61 . 41 5 . 4 3 -27 .46 72.63 -5 .79 -22 .23
132 -16.03 -27 .15 -40 .08 18 .87 -62.05 -41.05
130 -4.94 -123 .57 -99 .25 51 .37 -179.88 -29 .57
cg 25 . 5 4 -56 .11 -66.78 62 . 98 -93 .55 -29.28

element 29 sigma-x sigma-y sigma-xy maximum mimimum angle

106 113.83 15 . 91 -5.23 114 . 1 1 15 .63 -3 .05
108 89 .88 17 .78 35 .32 104 .30 3 . 36 -67.79
134 -16 .07 -41.59 83.00 55. 15 -112 .81 -49.37
132 -11 .95 -26.33 -37.12 18.67 -56 .95 -39.52
cg 33 .34 -25 .90 16.40 37.58 -30.14 -75.51

element 30 sigma-x sigma-y sigma-xy maximum mimimum angle

108 26 . 6 2 5 .13 48.93 65 .98 -34 .22 -51 .19
11 0 -32 .48 -296 . 5 198 .89 74.21 -403 .24 -61.79
136 12 .34 -213 .85 119 . 6 8 63 .90 -265.42 -66 .69
134 -33 .06 -44 .99 92 . 64 53.80 -131.85 -46 .84
cg 1 1 . 5 0 -67.18 102.55 82.00 -137 .68 -55 .49

element 31 si gma-K sigma-y sigma-KY maximum mimimum angl.e

110 2 . 21 -285 .21 -37 .34 28 .65 -289 .65 -6 . 7 8
112 - 7 4 .69 -125.54 61 .02 -34 .01 -166.22 -56 .31
138 4 .21 -125.64 39.67 15 . 3 7 -136.80 -74 .29
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136 10.46 -214.23 49.64 20. 94 -224.70 -78.08

cg 5.20 -114.28 18. 78 8.08 -117.17 -81.27

element 32 sigma-x sigma-y sigma-xy maximum mimimum angle

112 -31.78 -116.96 26 .77 -24.07 -124.67 -73.92
114 -75.06 -236.64 -61.73 -54.18 -257.52 -18.69
140 -7.97 -164.57 -76.57 23.25 -195.79 -22.18
138 3.07 -125.87 40. 41 14.68 -137.48 -73.96
cg -21.10 -127.47 -22.09 -16.70 -131.88 -11.28

element 33 sigma-K sigma-y sigma-xy maximum mimimum angle

114 -45.54 -230.74 -174.60 59. 49 -335.77 -31.03
116 -75.99 9.07 -95.51 71.09 -138.01 -57.00
142 -67.73 -40.71 -108.50 55.12 -163.55 -48.55
140 -10.88 -165.15 -128.96 62.25 -238.28 -29.56
cg -42.15 -96.29 -124.09 57. 78 -196.22 -38.85

element 34 sigma-K sigma-y sigma-KY maximum mimimum angle

116 23 .32 28.93 -55.48 81 .67 -29.42 -46.45
118 63.88 -5.07 -5.67 64.34 -5.53 -4.67
144 -47.24 -11.05 6.15 -10.04 -48.26 -9.39
142 -64.45 -40.05 -110.03 58. 45 -162.96 -48.16
cg -15.29 -27.73 -38.23 17.22 -60.25 -40.38

element 35 sigma-K sigma-y sigma-xy maKimum mimimum angle

128 -8.51 -163.70 -8.89 -8.00 -164.21 -3.27
130 14.92 -140.72 -73.76 44.32 -170.12 -21.73
156 -45.75 -104.89 -77.45 7. 59 -158.23 -34.55
154 43.56 -84.66 36.43 53.18 -94.29 -75.20
cg -16.99 -87.07 -24.42 -9.32 -94.74 -17.44

element 36 sigma-K sigma-y sigma-KY maximum mimimum angle

130 -9.34 -145.57 -112.45 54.01 -208.93 -29.40
132 -26.80 -81.00 -46.82 .20 -108.00 -29.97
158 -238.97 -121.85 -78.33 -82.61 -278.21 -63.39
156 -88.53 -113.44 38.01 -60.99 -140.98 -54.07
cg -71.47 -54.73 -40.26 -21.98 -104.22 -50.87

element 37 sigma-K sigma-y sigma-KY maKimum mimimum' angle

132 -22.72 -80.18 -43.86 .98 -103.88 -28.39
134 -22.89 -75.68 92.85 47.25 -145.82 -52.93
160 -223.10 -130.39 -47.41 -110.44 -243.05 -67.18
158 -270.79 -128.21 57 .64 -107.83 -291.17 -19.48

cg -99.65 -41.54 12.28 -39.06 -102.14 -11.46

L...--- --- ---- ---~ ._-----
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element 38 sigma-x sigma-y sigma-xy maximum mimimum angle

134 -39.88 -79 .08 102 .49 44. 87 -163.82 -50 .41
136 18 .30 -184 .05 124 .29 77 . 3 9 -243.14 -64.57
162 33 . 8 2 -108 .66 -36 .64 42 . 69 -117.53 -13.61
160 -166 .13 -118.99 88 . 5 5 -50 .92 -234 .19 -37.55

cg -27 .89 -63.48 58.32 15.29 -106.66 -53 .48

element 39 sigma-x sigma-y sigma-xy maximum mimimum angle

136 16 .42 -184 .43 54.25 30 . 14 -198 .15 -75.81
138 1.85 -137.42 40 .33 12 .69 -148 .26 -74 .96
164 126 .33 - 1 30 .55 - 7 9 . 3 7 148 .87 -153 .09 -15.86
162 50 .40 -105 .34 78 .38 83.01 -137 .96 -67.41

cg 53 .20 -86 .47 22.14 56 .63 -89 .90 -81.21

element 40 sigma-x sigma-y sigma-xy maximum mimimum angle

138 . 7 1 -137 .65 41.07 Il . 98 -148 .92 -74.65
140 -13 .34 -191 .41 -92 .62 26.10 -230 .85 -23.07
166 119 . 2 7 -115 .78 -71.16 139.13 -135 .64 -15 .60
164 178.73 -120 .07 64 .04 191.88 -133 .21 - 7 8 . 4 0

cg 67. 48 -63 .35 -10 .48 68.32 -64 .18 -4 .55

element 41 sigma-x sigma-y sigma-xy maximum mimimum angle

140 -16.25 -191 .99 -145 .00 65. 43 -273 .67 -29.39
142 -77 .40 -89 .09 -123 .34 40.24 -206.73 -43 .64
168 -165 .09 - 1 1 7 . 0 1 -93 .92 -44 .10 -238.00 -52 .18
166 49 . 6 5 -129.70 55 .71 65 . 54 -145.59 -74 .08

cg -37.50 -71.07 -65 .59 13.42 -121.99 -37 .82

element 42 sigma-x sigma-y sigma-xy maximum mimimum angle

142 -74 .13 -88 .43 -124 .88 43 .80 -206.36 -43 .36
144 -61 .43 -81 .97 6 .15 -59 .72 -83 .67 -74.54
170 -329.48 -125.89 -67 .24 -105 .68 -349.69 -73.28
168 -211 .55 -126 .30 38.42 -111 .54 -226 .31 -21 .02

cg -136 .52 -42 .79 -29.67 -34 .19 -145 .12 -73.8~
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pour etude des***** programme

c
c
c
c
c ***** murs par la methode des elements finis
c
c ***** element rectangulaire a B noeuds
c
c

implicit real*B(a-h,o-z)
dimension ass(20000),incid(60,B) ,aa(60) ,tt(60),ptk(16,16),fp(B)
dimension str(lS,16) ,e(3,3) ,d(16),nnn(8) ,def(400) ,f(400),bb(60)

c
c ***** donnees generales
c

print 999
print 500

c
read *, n;oint,ne,ncon,nlcase,ym,pr,dens,icheck
print 1001,n;oint,ne,ncon,nlcase,ym,pr,dens

c
c ***** donnees des noeuds
c

print 501
do 1 i=l,ne

read *, n,(incid(n,;) ,;=l,B),aa(n),bb(n), tt(n)
print 1002,n,(incid(n,;) ,;=l,B),aa(n),bb(n) ,tt(n)

c
do 2 i=1,3
do 2 ;=1,3

2 e(Ï,j)=O.dO
e(l,l)=ym/(l.dO-pr*pr)
e(1,2)=pr*e(1,1)
e(2,l)=e(1,2)
e ( 2 , 2 ) =e ( l , 1 )
e(3,3)=.SdO*ym/(1.dO+pr)

c
nbw=O
do 3 i=l,ne

do 4 ;=1,8
4 nnn(;)=incid<i,;)

i ma Il =ma Il ( nnn ( 1 ) , nnn ( 2 ) , n n n ( 3) t nn n ( 4 ) , n nn ( 5 ) , n n n ( 6 ) , nn nc ? ) , n n n ( B ) )
i m i n e m in ( n n n ( 1 ) , n n n ( 2 ) r nn n ( 3 ) , n n n ( 4 ) , n n n ( 5 ) , nn n ( 6 ) , nn n ( ? ) , n nn ( 8 ) )
nbwt=2*(imall-imin+l)
if(nbwt.gt.nbw) nbw=nbwt

3 continue
nsize=2*n;oint
ispace=nbw*nsize
print 1003,nsize,nbw,ispace

c
if(icheck.gt.O) go tolB
do ? i=l, ispace

? ass(i)=O.dO
print SOS
do 5 i=l,ne

do 6 ;=l,B

-



23 Mai 11 :55 1984

-_._----~-

fichout3 Page 2

V·
\

6 nnnC;)=incidCi,;>
a=aaCi>

b=bbCi)
t=ttCl)

calI stiffCa,b,t,e,ptk)
calI assemCnnn,ptk,ass,nbw,ispace>

5 continue
c

18 print 1004
do 8 i=l,ncon

read *,n,idirx,idiry
print 1005,n,idirx,idiry

ifCicheck.gt.O) go to 8
ifCidirx.eq.O) go to 9

ii=2*Cn-l)+1
k=nbw*ii-nbw+l

assCk)=assCk)+1.d20
9 ifCidiry.eq.O) go to 8

ii=2*n
k=nbw*ii-nbw+l

assCk)=assCk)+1.d20
8 cont inue

PRINT 506
c

ifCicheck.eq.O> calI dbandCass,nsize,nbw,ispace)
c

print 503
do 16 k=l,nlcase

do 10 i=l,nsize
10 fCl)=O.dO

print 504,k
read *,; load
print 1006,k,;load
do 11 i=l,;load

read *,n,fx,fy
print 1007,n,fx,fy
ii=2*n

f Ci i - 1 >= f Ci i - 1 ) + f x
1 1 f Ci i ) = f Ci i ) + f y

c
do 19 i=l,ne
do 17 ;=1,7,2
fpC; >=-aaCi)*bbCi)*ttci)*densI12.dO

17 fpC;+l)= aaCi>*bbCi)*ttCi)*densl 3.dO
c

do 19 ;=1,8
i i=2* incid Ci.;>

19 f Ci i ) = f Ci i ) + f pC; )
ifCicheck.gt.O) go to 16
print 507

c
openC uni t=6·, fil e=' fi chout'

cal Iso Ive Cas 5 , f t de f , n 5 i z e , n bw , i 5 pa ce)
c

•

p r i n t
do12

1008,k
i=l,n;o-int



23 Mai Il:SS 1984 fichout3 Page 3

ii=2·(i-l)
12 print 1009,i,def(ii+l) ,def(ii+2)

c
print 1010,k
do 13 i=l,ne

do 14 ;=1,8
14 nnn(j)=incid(i,;)

a=aa(i)
b=bb(i)
calI contr(a,b,str,ym,pr)
do lS ;=1,8

ii=2·nnn(;)
;;=2·(;-1>+1

d(;;)=def(ii-l)
i s d(;;+1>=def(ii)

calI print(i,nnn,str,d)
13 continue

c
close(unit=6)

16 continue
c
c ••••••••• FORMAT •••••••
c

, )

1 1 1 ,

1 , l ,

1 , 1 ,

= Iii 5, 1 1

= I,i S, 1 1

=Iii 5 1 1 1

=I,i S, "
=',f13.2,1,

=',f13.2,1,
=',f13.211111>

SOO format (' ••••• DONNES GENERALES ••••• ?????' ,II,

l' n;oint,ne,ncon,nlcase,ym,pr,dens,icheck',I,
2' n;oint=nombre de noeuds ',l,
3' ne =nombre d"elements <;t ,

4' ncon =nombre de noeuds restreints',I,
S' nlcase=nombre de cas de chargement'I,
6' ym =module d"elasticite ',l,
?' pr =coef. de poisson ',l,
?' dens =poids specifique du beton' ,l,
8' icheck=O les calculs sont faits ',l,
9' =1 les calculs ne sont pas faits'

501 tormat(ll, ' •••• DONNEES SUR ELEMENTS ET NOEUDS'II,
l' n,nl,n2,n3,n4,nS,n6,n?,n8,a,b,t'l,
2' n =numero de l"element
3' nI .. n8 =noeuds donnes dans le sens anti-horaire'l,
4' a =largeur de l' 'element
S' b =hauteur de l' 'element
6' t =epaisseur de l' 'element

S03 format('lCHARGEMENT AUX NOEUDS'II)
504 format('Ochargement numero',i31,

l' ;load nombre de noeuds charges')
SOS format(llll' ATTENDRE POUR RENTRER LES SUPPORTS')
S06 format(llll' ATTENDRE POUR RENTRER LES CHARGES')
SO? format(llll' CALCUL DES DEPLACEMENTS ET DES CONTRAINTES')
999 for ma t ( , l ' )

1001 format (II,' NOMBRE DE NOEUDS
t ' NOMBRE D" ELEMENTS
2 ' NOMBRE DE NOEUDS AVEC SUPPORTS
3 NOMBRE DE CAS DE CHARGEMENTS
4 ' MODULE D' 'ELASTICITE
5 COEFFICIENT DE POISSON
6 POIDS SPECIFIQUE PONDERE

1 0 0 2 for ma t ( 1 i 8 , 8 i S , 3 f 1 0 . 3 1 )

--------- - -------
i
1._-'
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1

1
)
1

= ' , i 5 1
=1 , i 5 1
=1 , i 5 )

1003 format('ONOMBRE D"EQUATIONS
1 LARGEUR DE BANDE
2 ESPACE REQUIS

1004 format(' lRESTREINTES AUX NOEUDS' ,II,
l' NOEUD DIR-X DIR-Y' "
2' NOEUD no. du noeud restreint'I,
3' DIR-X =1 le noeud est bloque suivant
4' =0 le noeud est libre suivant
5' DIR-Y =1 le noeud est bloque suivant
6' =0 le noeud est libre suivant

X' l ,
Y' l ,
X' l ,
Y' )

1005 format(' ',3i5)
1006 format('lCHARGEMENT NUMERO',i3,20K,i4,' noeuds charges'II

l' noeud force-K force-y'll
2' noeud numero du noeud'I,
3' force-K force au noeud suivant K'I,
3' force-y force au noeud suivant y')

100? format(' ',i5,2fl0.3)
100S format('ldeplacements---chargement' ,i311

l' noeud deplacement-K deplacement-y' Il)
1 009 for ma t (' ',i 5 , 2 d 1 4 . 5 )
1010 format(' lcontraintes---chargement', i3/1l

stop
end

c
subroutine stiff(a,b,t,e,akm) ,"
implicit real*S(a-h,o-z)
dimension cc(16,16),e(3,3),m(16),n(16),r(16),s(16) ,temp(16,16),

lalcm(16,16)
integer r,s
data m/0,l,O,2,l,O,2,l,S*01
data n/0,O,l,O,l,2,l,2,S*01
data rIS*O,O,l,O,2,l,O,2,ll
data s/S*O,O,O,l,O,l,2,l,21

c
calI rt(a,b,cc)
calI membr(alcm,e,a,b,t,m,n,r,s,16)

c
do i=l,16
do 1 ;=1,16

t emp ( i , ; ) = 0 . dO
do 1 1c=1, 16

temp(i,j)=temp(i,;)+akm(i,k)*cc(k,j)
c

do 2 i=l,16
do 2 ;=1,16

akm(i,;)=O.dO
do 2 lc=l,16

2 alcm(i,;)=alem(i,;)+cc(k,i)*temp(Ie,j)
c

return
end

c
c

subroutine assem(nn,ptle,ass,nbw,ispace)
implicit real*S(a-h,o-z)
d ime n s i on n n ( S ) t P t le ( 1 6 r 1 6 ) , as s ( i spa ce) , i ad ( 1 6 )

..... -- - ""'"- .
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Jc=O
do 1 i=1,15,2

Jc=Jc+l
iad<i )=2"'nn(Jc)-1

1 iad(i+l)=iad(i)+l
do 2 i=1,16

ii=iad(i)
do 4 ;=1,16
;;=iad(;)-iad(i)+l

i f ( ; ;) 4, 4 , 3
3 Jc=nbw"'(ii-l)+;;

ass(Jc)=ass(Jc)+ptJc(i,;)
4 continue
2 continue

return

c
subroutine rt(a,b,c)
implicit real"'S(a-h,o-E)
dimension c(16,16),1(16),mC16)
do 50 i=l, 16

do 50 ;=l,S
50 c(i,;)=O.dO

do 51 i=1,16,2
51 c(i,l)=l.dO

do 52 i=5,9,2
cCi,2)=a

cCi,4)=a"'a
;=i+4
c(j,3)=b

52 c(j,6)=b"'b
do53 i=3,11,S

c t i, 2)=. 5dO"'a
c(i,4)=.25dO"'a"'a

;=i+4
cCj,3)=.50dO"'b

53 c(;,6)=.25dO"'b"'b
c(?,5)=.5dO"'a"'b
cC?,?)=.5dO"'a"'a"'b
cC?,S)=.25dO"'a"'b"'b
cC9,5)=a"'b
cC9,?)=a"'a"'b
cC9,S)=a"'b"'b
c(11,5)=.5dO"'a"'b
c(11,?)=.25dO"'a"'a"'b
c(11,S)=.5dO"'a"'b"'b
do 54 i=1,15

do 54 ;=l,S
Jc=i+l

n=;+8
54 c(Jc,n)=c(i,j)

do 55 i=9,16
55 cCl,i)=O.dO

c
nfn=16"'16
c a I I dm i n v Cc, 16 , n f n , d , l ,m)

end
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end

subroutine membr(akm,e,a,b,tl,m,n,r,s,nt)
implicit real*8(a-h,o~z)

integer r(16) ,s(16),rr,ss
dimension akm(16,16),f(12,12) ,e(3,3) ,m(16),n(16)

Il =1 2
do3 i = l , 11
do 3 j=1,11

3 f(i,j)=O.dO
do 4 i=3,11
do 4 j=3,11
ii=i-2
jj=j-2
zi=f loat (i i)
zj=floaUjjl

4 f(i,j)=a**ii*b**jj/(zi*zj)
do Il i=l,nt

do Il j=i.nt
ii=m(i)+m(j)
jj=n(i)+n(j)
rr=r(i)+r(j)
ss=s(i)+s(j)

mrj=m(j)+r(i)
nsj=n(j)+s(i)

mri=m( i )+r( j)
nsi=n(i)+s(j)
fmi=f loat (m( r )
fmj=f loat (m( j»
fsi=f loat (s( i»
fsj=float(s(j»
fni=f loat (n( I )

fnj=float(n(j»
fri=float(r(i) )
frj=float(r(j) )

Il akm(i,j)=tl*(
le(l ,1)* fmi*fmj*f(ii+l,jj+3)+e(2,2)*fsi*fsj*f(rr+3,ss+1)+
2e(3,3)*(fni*fnj*f(ii+3,jj+l)+fri*frj*f(rr+l,ss+3»+(
3e(1,2)* fmi*fsj+e(3,3)*fni*frj)*f(mri+2,nsi+2)+(
4 e ( 1";'2 ) * f m j * f s i + e ( 3 , 3 ) * f n j * f ri) * f (m r j + 2 , n s j + 2 ) +
5 e'( l ,':3 ) * Cf m i * f n j + f m j * f ni) * f ( i i + 2 , j j + 2 ) )

do 12 i=l,nt
do 12 j=i,nt

12 akm(j,i)=akmCi,j)
return

end
c

subroutine dminv(a,n,nfn,d,l,m)
implicit real*8(a-h,o-z)
dimension a(nfn) ,ICn),mCn)

c
d=l.dO
nk=-n
do 80 k=l,n
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c
c
c

c
c
c

c
c
c
c

c
c
c

nk=nk+n
l(k)=k
m(k)=k
kk=nk+k
biga=a(kk)
do 20 j=k,n

iz=n*(j-l)
do 20 i=k,n

ij=iz+i
10 if(dabs(biga)-dabs(a(ij») 15,20,20
15 biga=a(ij)

1 (k)=i
m(k)=j

20 continue

interchange rows

j=l(k)
if(j-k) 35,35,25

25 ki=k-n
do 30 i=l,n
ki=ki+n
hold=-a(kil
ji=ki-k+j
a(ki)=a(ji)

30 a(jil=hold

interchange colums

35 i=m(k)
if ( i -k) 45,45,38

38 jp=n*<i-ll
do 40 j=l,n
jk=nk+j
ji=jp+j
hold=-a(jk)
a(jk)=a(jil

40 a(jil=hold

divide colums by pivot(the pivot element value is
contained in biga

45 if(biga) 48,46,48
46 d=O.dO

return
48 do 55 i=l,n

if ( i -k) 50,55,50
50 i k=nk+ i

a(ik)=a(ik)/(-biga)
55 continue

matriK reduction

do 65 i=l,n
ik=nk+i
h e ï d e a c t k )
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c
c
c

c
c
c

c
c
c

c
c
c

i;=i-n
do 65 ;=l,n
i;=i;+n
if ( i -k l 60,65,60

60 if ( ; -k l 62,65,62
62 k;=i;-i+k

a(i;l=hold*a(k;l+a(i;l
65 continue

div ide row by pivot

k;=k-n
do 75 ;=l,n
k;=k;+n
if(;-kl 70,75,70

70 a(k;l=a(k;llbiga
75 continue

product of pivots

d=d*biga

replace pivot by reciprocal

a(kk)=l.dOlbiga
SO continue

final row and column interchange

k=n
100 k=k-l

if(kl 150,150,105
105 i=l(k)

if(i-k) 120,120,108
lOS ;q=n*(k-l)

;r=n*(i-ll
do 110 ;=l,n
jk=;q+;
hold=a(;k)
;i=;r+;
a(jk)=-a(;i)

110 a(;il=hold
120 ;=m(k)

if(;-k) 100,100,125
125 ki=k-n

do 130 i=l,n
ki=ki+n
hold=a(ki)
;i=ki-k+;
a(ki>=-a(;il

130 a(;il=hold
go to 100

150 return
end
subroutine dband(a,n,nbw,ispace)
implicit real*S(a-h,o-z)

----_.- ----..
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dimension a(ispace)
integer p,q

do 1 i=l,n
p=n-i+l
if(nbw.lt.p) p=nbw
do 1 j=l,p
q=nbw-j
if(i-l.lt.q) q=i-l
kk=i*nbw-nbw+j
sum=a(kk)
if(q) 2,2,3

3 do 4 k=l,q
ki=(i-k-l)*nbw+k+l
kj=(i-k-l)*nbw+k+j

4 sum=sum-a(ki)*a(kj)
2 continue'

if(;.eq·.1> go to 5
kk=i*nbw-nbw+;
a(kk)=sum*temp
go toI

5 if(sum.le.O.dO) go to 6
temp=l,dO/dsqrt(sum)
kk=i*nbw-nbw+;
a(kk)=temp

continue
go t 0 7

6 print 100,i
100 format('Ola matrice est singuliere a la rangee' ,i5)

stop
7 return

end
c

subroutine solve(a,b,K,n,nbw,ispace)
implicit real*8(a-h,o-z)
di me n si 0 n a ( i spa ce) , b ( n ) , R ( n )

c
do 1 i=l,n

j=i-nbw+l
if(i+l.le.nbw) ;=1

s um= b ( i )
iml=i-l
if(iml.le.O) go to 5

do 2.Je=;,iml
kk=k*nbw-nbw+i-k+l

2 sum=sum-a(kk)*a(k)
5 kk=i*nbw-nbw+l
1 K ( i ) =s um * a ( k k )

c
do 3 ii=l,n

i=n-ii+l
;=i+nbw-l
if(j.gt.n) ;=n

sum=R(i)
ipl=i+l
if(ipl.gt.j) go to 6
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do 4 k=ipl,j
kk=i-nbw-nbw+k-i+l

4 sum=sum-a(kkl*a(kl
6 kk=i-nbw-nbw+l
3 a(il=sum-a(kkl

end
c

subroutine contr(a,b,str,ym,prl
implicit real*8(a-h,o-zl
dimension c(lS,16l,cc(16,16l,str(lS,16l
do 1 i=l,lS
do 1 j=1,16

1 c(i,jl=O.dO
c(1,2l=1.dO
c(3,3l=1.dO
c(4,2l=1.dO
c(4,4l=2.dO-a
c(6,3l=1.dO
c(6,Sl=a
c(6,?l=a-a
c(?,2l=1.dO
c(?,4l=2.dO*a
c(?,Sl=b
c(?,?l=2.dO-a-b
c(?,8)=b-b
c(9,3)=1.dO
c(9,S)=a
c(9,6l=2.dO*b
c(9,?l=a-a
c(9,8l=2.dO-a-b
c(10,2l=1.dO
c(10,Sl=b
c(10,8l=b-b
c(12,3l=1.dO
c(12,6lc2.dO-b
c(13,2l=1.dO
c(13,4l=a
c(13,Sl=.SdO-b
c(13,?lc.SdO-a-b
c(13,8l=.2SdO*b-b
c(lS,3l=1.dO
c(lS,Sl=.SdO-a
c(lS,6l=b
c(lS,?l=.2SdO-a*a
c(lS,8l=.SdO-a-b

do 2 i=1.13,3
do 2 j=1,8

c(i+2,j+8l=c(i, j)
2 c(i+l,j+8l=c(i+2,jl

do 3 icl,13,3
do 3 j=1,8
c(i,j+8l=c(i+l,j+8l-pr

c(i+l,jl=c(i,jl-pr
c(i+2,jl=.SdO-(1.dO-prl*c(i+2,jl

3 c ( i +'2 , j + 8 ) = . S dO- ( 1 . dO - P r l * c ( i + 2 , j + 8 )

return

"
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do 4 i=l,15
do 4 ;=1,16

4 c.(i,;l=c.(i,;l*ym/(l .dO-pr*prl
c.all rt(a,b,c.c.l
do 5 i=1,15

do 5 ;=1,16
str(i,p=O.dO

do 5 k=1,16
5 str(i,jl=str(i,jl+c.(i,kl*c.c.(k,jl

end

subroutine princ.(sK,sy,sKy,smaK,smin,angl
implic.it real*S(a-h,o-zl
data pi/3. 14159265dOl
rc.=dsqrt«sK-syl*(SK-syl*.25dO+sxy*sxyl
smax=(sK+sy>*.5dO+rc.
smin=(sK+syl*.5dO-rc.
d=SK-SY
if(d.lt.1.d-4.and.d.gt.-1.d-4l go ta
ang=datan(2.dO*SKy/dl
ang=90.dO*ang/pi
if(sxyl 2,3,4

2 if(angl 5,5,6
6 ang=ang-90.dO
5 return
3 ang=O.dO

if(sK.lt.syl ang=90.dO
return

4 if(angl 7,5,5
7 ang=ang+90.dO

return
1 if ( s KY l 8,9, 10
S ang=-45.dO

return
9 ang=O.dO

return
10 ang=45.dO

return
end

subroutine print(n,nnn,str,dl
implic.it real*8(a-h,0-zl
dimension nnn(Sl,str(15,16l,d(16l,s(15l

print 100,n
do 1 i=1,15

s(il=O.dO
do 1 j=1,16

1 s( i l=s(i l+str( i, P*d( j l

do 2 i=1,5
i i =3 * ( i - 1 l
sK=s(ii+1l
sy=s(ii+2l

sKy=s(ii+3l

return
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calI princ<sx,sy,sxy,smax,smin,ang)
;;=2*<i-1)+1

if<i.le.'1) print 101,nnn<;j),sx,sy,sxy,smax,smin,ang
if<i.eq.5) print 102, sx,sy,sxy,smax,smin,ang

2 continue
c

'mmaximumsigma-xysigma-y'Oelement', i5,6x, 'sigma-x
angle'lI)

, , 1 2 x , i 3 , 6 f 1 0 . 2 )
',13x, 'cg' ,6f10.2)

100 format<
1 imimum

101 forma t < '
102 format<'

c
return

end

. '.' ,",
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