Estructura sometida a esfuerzos combinados de flexion - tension

Maddulos de elasticidad (kPa)

1 2 3 4

E 24 870 062.32 21538 105.77 - -

Denominacion de los estados de carga

# 1 2 3 4

Nombre D L E -

Chequeo equilibrio estatico

Sumatoria de fuerzas en:

;3 D L E -
X 0.00 0.00 0.00 0.00
Y 0.00 0.00 0.00 0.00
M’y 0.00 0.00 0.00 0.00
Chequeo=? ok ok ok ok




del elemento 1 sometido a o

de flexo - tensién entre los nudos 1y 3

Ecuacién matricial local en coordenadas locales

{r} . {1 - 3] . {d} {emp’}
D L € - D L E - D L E - D L E -
™'13 80.00 20.00 -81.91 0.00 ) 0 0 ) 795 841.99 0 0 795 841.99 0 0 u'l 0.000E+00[  0.000E+00]  0.000E+00[  0.000E+00 0 ) 0 0
V13 -1.89 -0.47 55.12 0.00 0 0 0 0 0 509339 12733.47 0 -5093.39 1273347 vi 0.000E+00|  0.000E+00|  0.000E+00|  0.000E+00 0 0 0 0
mz'13 321 -0.80 186.51 0.00 0 [ 0 [ 0 12733.47 42444.91 0 -12733.47 21222.45 01 0.000E+00|  0.000E+00|  0.000E+00|  0.000E+00 0 [ 0 [
™31 -80.00 -20.00 81.91 0.00 0 0 0 0 795 841.99 0 0 795 841.99 0 0 u3 -1.0056-04]  -2.513E-05 1.029€-04[  0.000E+00) 0 0 0 0
31 189 0.47 -55.12 0.00 0 0 0 0 0 -5093.39 -12733.47 0 509339 -12733.47 v3 1.316E-05 3.290E-06|  -2.230E-02|  0.000E+00 0 0 0 0
mz'31 -6.25 -156 89.09 0.00 [ [ [ [ 0 1273347 2122245 0 1273347 4244491 03 -14326-04]  -3.581E-05|  -4.591€-03|  0.000E+00 0 [ 0 [
Ecuacién matricial local en coordenadas globales
{r . {r] _ 0] . {d} {emp}
D L £ - D L 3 - D L 3 - D L 3 -
Rx13 189 0.47 55.12 0.00 0 0 0 0 509339 0.00 1273347 -5093.39 0.00 1273347 ut 0.000E+00]  0.000E+00]  0.000E+00[  0.000E+00 0 0 0 0
Ry13 80.00 20.00 -81.91 0.00 0 0 0 0 0.00 795 841.99 0.00 0.00 -795 841.99 0.00 vi 0.000E+00|  0.000E+00|  0.000E+00|  0.000E+00 0 0 0 0
Mz13 321 -0.80 186.51 0.00 [ 0 [ [ 1273347 0.00 42444.91 1273347 0.00 21222.45 o1 0.000E+00|  0.000E+00|  0.000E+00|  0.000E+00 0 [ 0 [
Rx31 -1.89 -0.47 55.12 0.00 [ 0 0 ) -5093.39 0.00 12733.47 509339 0.00 1273347 u3 -13166-05|  -3.290E-06 2.2306-02|  0.000E+00 0 0 0 )
Ry31 -80.00 -20.00 81.91 0.00 0 0 0 0 0.00 -795 841.99 0.00 0.00 795 841.99 0.00 v3 -1.005E-04|  -2.513E-05 1.029€-04|  0.000E+00 0 0 0 0
Mz31 -6.25 -156 89.09 0.00 [ [ [ [ -12733.47 0.00 2122245 12733.47 0.00 4244491 o3 -1.4326-04|  -3.581E-05|  -4.591E-03|  0.000E+00 0 0 0 [
Eslielzoins] Esfuerzo axial combinado
D[-500+0°x 0.9D+E[61.93+0%x
L[-12540%x 0.9D-E[-961.93+0*x
E[511.93+0%x Cu=1.2D+1.6L|-800+0*x o (kN/m?)
-[o+0*x 0.75Cu+E|-858.38+0%x
O75CuF]-341.6240° Fibra superior Fibra inferior
X(m) o (kN/m'
D L 3 - 0.9D+E 09D |Cu=1.2D+1.6L] 0.75CutE 0.75Cu-E 0.9D+E 0.9D-E Cu=12D+16L | 0.75CutE 0.75Cu-E 0.9D+E 0.9D-E 0.75CutE_| 0.75Cu-E
0 50000 | -125.00 511.93 0.00 61.93 -961.93 -800.00 -88.07 111193 17277.04 -18718.23 -1281.06 17036.84 -18958.43 1715318 | 16794.38 -17212.98 | 1673457
1 -500.00 | -125.00 511.93 0.00 61.93 -961.93 -800.00 -88.07 -1111.93 12269.04 -13391.18 -997.45 12082.02 -13578.20 1214519 | 11467.32 1225817 | 1135435
2 50000 | -125.00 511.93 0.00 61.93 -961.93 -800.00 -88.07 111193 7261.05 -8064.12 -713.84 712721 -8197.97 7137.20 6140.27 730335 | 5974.12
3 -500.00 | -125.00 511.93 0.00 61.93 -961.93 -800.00 -88.07 -1111.93 2253.06 -2737.07 -430.23 217239 -2817.74 212920 813.22 234854 | 593.89
4 50000 | -125.00 511.93 0.00 61.93 -961.93 -800.00 -88.07 111193 275493 2589.98 -146.63 -2782.43 2562.49 2878.79 -4513.83 2606.28 | -4786.34
5 -500.00 | -125.00 511.93 0.00 61.93 -961.93 -800.00 -88.07 -1111.93 -7762.93 7917.03 136.98 -7737.24 7942.72 788678 -9840.89 7561.10 | -10166.57
Fuerza cortante
-1.89+0°x 0.9D+E[53.42+0%x Esfuerzo cortante maximo
47+0°x 0.9D-E-56.82+0*x
E[55.12+0%x Cu=1.2D+1.6L-3.03+0°
-[o+0*x 0.75Cu+E[52.85+0%x Valido para seccién rectangular
0.75Cu-E[-57.35+0%
tm) FV (kN) x(m) © (kN/m?)
D L 3 - 0.9D+E 09D |Cu=1.2D+1.6L] 0.75CutE 0.75Cu-E D L 3 - 0.9D+E 09D | Cu=12D+16L 0.75CutE_| 0.75Cu-E
0 -1.89 -0.47 55.12 0.00 5342 -56.82 -3.03 5285 57.39 0 -17.73 -4.43 51675 0.00 500.80 53271 -28.36 495.48 -538.02
1 -1.89 -0.47 55.12 0.00 53.42 -56.82 -3.03 52.85 -57.39 1 -17.73 -4.43 516.75 0.00 500.80 -532.71 -28.36 495.48 -538.02
2 -1.89 -0.47 55.12 0.00 53.42 -56.82 -3.03 5285 -57.39 2 -17.73 -4.43 51675 0.00 500.80 53271 -28.36 495.48 -538.02
3 -1.89 -0.47 55.12 0.00 5342 -56.82 -3.03 5285 -57.39 3 -17.73 -4.43 516.75 0.00 500.80 -532.71 -28.36 495.48 -538.02
4 -1.89 -0.47 55.12 0.00 53.42 -56.82 -3.03 5285 -57.39 4 -17.73 -4.43 51675 0.00 500.80 53271 -28.36 495.48 -538.02
5 -1.89 -0.47 55.12 0.00 5342 -56.82 -3.03 52.85 -57.39 5 -17.73 -4.43 516.75 0.00 500.80 -532.71 -28.36 495.48 -538.02
Moimeitoifiectof Eerier e el o e san)
D[3.21+-1.89%x+0%x"2 0.9D+E|-183.63+53.42"x+0"x"2
1]0.8+-0.47*x+0%x"2 0.9D-E[189.4+56.82°x+0°x"2
E[-186.51+55.12"x+0*x"2 Cu=1.2D+1.6L[5.13+-3.03*x+0*x"2 o (kN/m?)
-[0+0*x+0*x"2 0.75Cu+E|-182.67+52.85*x+0"x"2
| 0.75Cu-E[190.36+-57.39*x+0"x"2 N . R
Fibra superior Fibra inferior
(m) MF (kN.m)
D L 3 - 0.9D+€ 0.9 [Cu=1.2D+1.6L 0.75Cu+E 0.75Cu-E 0.9D+E 0.9D-E Cu=12D+16L | 0.75Cu+E 0.75Cu-E 0.9D+E 0.9D-E 0.75Cu+E_| 0.75Cu-E
0 321 0.80 -186.51 0.00 -183.63 189.40 513 -182.67 190.36 17215.11 -17756.30 -481.06 1712491 -17 846.50 1721511 17756.30 481.06 1712491 | 1784650
1 132 033 -131.39 0.00 -130.21 13258 211 -129.81 13297 12207.12 -12429.25 -197.45 12170.09 -12466.27 -12207.12 12429.25 197.45 -12170.09 | 1246627
2 -0.57 -0.14 -76.27 0.00 -76.79 75.76 -0.92 -76.96 75.58 7199.12 -7102.20 86.16 7215.28 -7086.04 7199.12 7102.20 -86.16 721528 | 7086.04
3 -2.47 -0.62 2115 0.00 2337 18.93 3.94 2411 18.20 219113 -1775.15 369.77 2260.46 -1705.81 219113 177515 -369.77 226046 | 170581
4 -4.36 -1.09 33.97 0.00 3005 -37.89 -6.97 2874 -39.19 -2816.86 3551.91 653.37 -2694.35 3674.41 2816.86 -3551.91 -653.37 269435 | -3674.41
5 -6.25 -1.56 89.09 0.00 83.47 -94.71 -9.99 81.59 -96.58 -7824.85 8878.96 936.98 -7649.17 9054.64 7824.85 -8878.96 -936.98 7649.17 | -9054.64
Esfuerzo axial combinado fibra superior Esfuerzo axial combinado fibra inferior Fuerza Cortante Momento flector
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x x
——09D+ ——09DE Cu=1.20+1.6L 0.75Cu+E ——0.75Cu-E ——0.9D+£ ——0.90-f ——Cu=1.2D+1.6L ——0.75Cu+E —0.75Cu-E ——09D+ ——09DE Cu=1.20+1.6L 0.75Cu+E ——0.75CuE ——09D+ ——0.9D-E Cu=1.20+1.6L 0.75Cu+E ——0.75Cu-E




del elemento 2 sometido a o

de flexo - tensién entre los nudos 2y 4

Ecuacién matricial local en coordenadas locales

{r} . {1 - 3] . {d} . {emp’}
D L € - D L E - D L E - D L E -
24 80.00 20.00 81.91 0.00 ) 0 0 0 795 841.99 0 0 795 841.99 0 0 u2 0.000E+00[  0.000E+00]  0.000E+00[  0.000E+00 0 ) 0 0
24 189 0.47 54.88 0.00 0 0 0 0 0 509339 12733.47 0 -5093.39 1273347 v2 0.000E+00|  0.000E+00|  0.000E+00|  0.000E+00 0 0 0 0
mz'24 321 0.80 185.85 0.00 0 [ 0 [ 0 12733.47 42444.91 0 -12733.47 21222.45 02 0.000E+00|  0.000E+00|  0.000E+00|  0.000E+00 0 [ 0 [
™42 -80.00 -20.00 -81.91 0.00 0 0 0 0 795 841.99 0 0 795 841.99 0 0 u4 -1.0056-04]  -2513E-05]  -1.029€-04]  0.000E+00) 0 0 0 0
42 -1.89 -0.47 -54.88 0.00 0 0 0 0 0 -5093.39 -12733.47 0 509339 -12733.47 v -1316E-05|  -3.290E-06|  -2.224E-02|  0.000E+00 0 0 0 0
mz'42 6.25 156 88.55 0.00 [ [ 0 [ 0 1273347 2122245 0 1273347 4244491 04 1.432€-04 3.581E-05|  -4.5856-03|  0.000E+00 0 [ 0 [
Ecuacién matricial local en coordenadas globales
{r . {r] _ 0] . {d} . {emp}
D L £ - D L 3 - D L 3 - D L 3 -
Rx24 -1.89 -0.47 54.88 0.00 0 0 0 0 509339 0.00 1273347 -5093.39 0.00 1273347 u2 0.000E+00]  0.000E+00]  0.000E+00]  0.000E+00 0 0 0 0
Ry24 80.00 20.00 81.91 0.00 0 0 0 0 0.00 795 841.99 0.00 0.00 -795 841.99 0.00 v2 0.000E+00|  0.000E+00|  0.000E+00|  0.000E+00 0 0 0 0
M224 321 0.80 185.85 0.00 [ 0 [ 0 -12733.47 0.00 42444.91 1273347 0.00 21222.45 02 0.000E+00|  0.000E+00|  0.000E+00|  0.000E+00 0 0 0 [
Rx42 189 0.47 54.88 0.00 [ 0 0 ) -5093.39 0.00 12733.47 509339 0.00 1273347 ua 1.316E-05 3.290E-06 2.2246-02|  0.000E+00 0 0 0 )
Ry42 -80.00 -20.00 -81.91 0.00 0 0 0 0 0.00 -795 841.99 0.00 0.00 795 841.99 0.00 va -1.0056-04|  -2513E-05|  -1.029€-04|  0.000E+00 0 0 0 0
Mz42 6.25 1.56 88.55 0.00 [ [ 0 [ -12733.47 0.00 2122245 12733.47 0.00 4244491 o4 1.432€-04 3.581E-05|  -4.585E-03|  0.000E+00 0 0 0 [
Eslielzoins] Esfuerzo axial combinado
D[-500+0°x 0.9D+E[-961.93+0%x
L]-125+0%x 0.9D-E[61.93+0*x
E[-511.93+0*x Cu=1.2D+1.6L[-800+0%x o (kN/m?)
-[o+0*x 0.75Cu+E|-857.25+0%x
O75Cu-E|-342.75+0" Fibra superior Fibra inferior
x(m) o (kN/m'
D L 3 - 0.9D+E 09D |Cu=1.2D+1.6L] 0.75CutE 0.75Cu-E 0.9D+E 0.9D-E Cu=12D+16L | 0.75CutE 0.75Cu-E 0.9D+E 0.9D-E 0.75CutE_| 0.75Cu-E
0 50000 | -12500 | -511.93 0.00 -961.93 61.93 -800.00 | -1111.93 -88.07 1673234 -17091.15 -318.94 16672.54 -17150.95 1865619 | 1721500 -18896.39 | 16974.80
1 50000 | -125.00 | -511.93 0.00 -961.93 61.93 -800.00 | -1111.93 -88.07 11427.83 -12105.70 -602.55 11314.86 -12218.68 1335169 | 12229.55 -13538.71 | 1204253
2 50000 | -12500 | -511.93 0.00 -961.93 61.93 -800.00 | -1111.93 -88.07 612333 -7120.25 -886.16 5957.17 -7286.41 -8047.18 724411 -8181.03 | 7110.26
3 50000 | -12500 | -511.93 0.00 -961.93 61.93 -800.00 | -1111.93 -88.07 818.82 -2134.80 -1169.77 599.49 -2354.14 -2742.67 225866 282334 | 2177.99
4 50000 | -12500 | -511.93 0.00 -961.93 61.93 -800.00 | -1111.93 -88.07 -4485.69 285064 145337 -4758.20 257814 2561.83 272679 253434 | -2754.28
5 50000 | -12500 | -511.93 0.00 -961.93 61.93 -800.00 | -1111.93 -88.07 -9790.20 7836.09 -1736.98 -10115.88 751041 786634 -7712.24 7892.03 | -7686.55
Fuerza cortante
D[1.89+0%x 0.9D+E[56.58+0*x Esfuerzo cortante méximo
1]0.47+0%x 0.9D-E[-53.18+0%x
E[54.88+0%x Cu=1.2D+1.6L[3.03+0°x
-[o+0*x 0.75Cu+E[57.15+0%x Valido para seccién rectangular
0.75Cu-E[-52.61+0°
m) FV (kN) X (m) © (kN/m’)
D L 3 - 0.9D+E 09D |Cu=1.2D+1.6L] 0.75CutE 0.75Cu-E D L 3 - 0.9D+E 09D | Cu=12D+16L 0.75CutE_| 0.75Cu-E
0 189 0.47 54.88 0.00 56.58 53.18 57.15 52.61 0 17.73 4.43 514.50 0.00 530.45 -498.54 28.36 535.77 -493.23
1 189 0.47 54.88 0.00 56.58 -53.18 3.03 57.15 -52.61 1 17.73 4.03 514.50 0.00 530.45 -498.54 28.36 535.77 -493.23
2 189 0.47 54.88 0.00 56.58 -53.18 3.03 57.15 52.61 2 17.73 4.43 514.50 0.00 53045 -498.54 28.36 535.77 -493.23
3 189 0.47 54.88 0.00 56.58 -53.18 3.03 57.15 -52.61 3 17.73 4.03 514.50 0.00 530.45 -498.54 28.36 535.77 -493.23
4 189 0.47 54.88 0.00 56.58 -53.18 3.03 57.15 52.61 4 17.73 4.43 514.50 0.00 530.45 -498.54 28.36 535.77 -493.23
5 189 0.47 54.88 0.00 56.58 -53.18 3.03 57.15 -52.61 5 17.73 4.43 514.50 0.00 530.45 -498.54 28.36 535.77 -493.23
Moimeitoifiectof Eeriere e el o iesan)
D[-3.21+1.89%x+0%x"2 0.9D+E|-188.74+56.58"x+0*x"2
1]-0.8+0.47*x+0%x"2 0.9D-[182.97+-53.18%x+0*x"2
E[-185.85+54.88"x+0*x"2 Cu=1.2D+1.6L[-5.13+3.03*x+0*x"2 o (kN/m?)
-[0+0*x+0*x"2 0.75Cu+E|-189.7+57.15*x+0*x"2
[ orscu182+-52.61 w002 Fibra superior Fibra inferior
m) MF (kN.m)
D L 3 - 0.9D+€ 0.9 [Cu=1.2D+1.6L 0.75Cu+E 0.75Cu-E 0.9D+E 0.9D-E Cu=12D+16L | 0.75Cu+E 0.75Cu-E 0.9D+E 09D | Cu=12D+1.6L 0.75Cu+E_| 0.75Cu-E
0 321 -0.80 -185.85 0.00 -188.74 182.97 5.13 -189.70 182.00 17694.27 -17153.07 481.06 17784.47 -17062.88 1769427 | 1715307 -481.06 1778447 | 1706288
1 132 033 -130.97 0.00 -132.16 129.79 211 -132.55 129.39 12389.76 -12167.63 197.45 12426.78 -12130.61 -12389.76 | 12167.63 -197.45 -12426.78 | 1213061
2 057 0.14 -76.09 0.00 -75.58 76.61 092 -75.40 76.78 7085.25 -7182.18 -86.16 7069.10 719833 -7085.25 7182.18 86.16 -7069.10 | 7198.33
3 247 062 2121 0.00 -18.99 2343 394 -18.26 2417 178075 -2196.73 -369.77 171141 -2266.06 -1780.75 219673 369.77 171141 | 2266.06
4 436 1.09 33.67 0.00 37.59 -29.75 6.97 38.89 -28.44 352376 2788.72 -653.37 -3646.27 2666.21 352376 -2788.72 653.37 364627 | -2666.21
5 6.25 156 88.55 0.00 9417 -82.92 9.99 96.04 -81.05 -8828.27 777416 -936.98 -9003.95 7598.48 882827 -7774.16 936.98 9003.95 | -7598.48
Esfuerzo axial combinado fibra superior Esfuerzo axial combinado fibra inferior Fuerza Cortante Momento flector
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x' X' X "
——09D+ ——09DE Cu=1.20+1.6L 0.75Cu+E ——0.75Cu-E —0.9D+E ——0.9D-E —— Cu=1.20+1.6L ——0.75Cu+£ ——0.75Cu-E ——09D+ ——09DE Cu=1.20+1.6L 0.75Cu+E ——0.75CuE ——09D+ ——0.9D-E Cu=1.20+1.6L 0.75Cu+E ——0.75Cu-E




del elemento 3 sometido a o

de flexo - tensién entre los nudos 3y 5

Ecuacién matricial local en coordenadas locales

{r} . {1 - 3] . {d} . {emp’}
D L € - D L E - D L E - D L E -
'35 40.00 10.00 3244 0.00 ) 0 3.6754E-15 0 132640332 0 0 -1326 40332 0 0 u3 -1.0056-04]  -2.513E-05 1.029€-04]  0.000E+00) 0 ) 0 0
'35 -14.65 -3.66 84.91 0.00 0 0 -60 0 0 23580.50 35370.76 0 -23580.50 35370.76 v3 1.316€-05 3.290E-06|  -2.230E-02|  0.000E+00 0 0 0 0
mz35 | -19.38 -4.84 9.86 0.00 0 [ [ [ 0 35370.76 7074151 0 -35370.76 35370.76 03 -1.4326-04|  -3.581E-05|  -4.591E-03|  0.000E+00 0 [ 0 [
™'53 -40.00 -10.00 3244 0.00 0 0 3.0629E-15 0 -1326403.32 0 0 132640332 0 0 u's -13076-:04]  -3.267E-05 1.274€-04[  0.000E+00) 0 0 0 0
1y's3 14.65 3.66 25.09 0.00 0 0 -50 0 0 -23580.50  -35370.76 0 23580.50 -35370.76 v's -15116-05|  -3.778E-06|  -3.479E-02|  0.000E+00 0 0 0 0
mzs3 | -24.56 -6.14 64.86 0.00 0 0 0 0 0 35370.76 35370.76 0 -35370.76 70741.51 o5 -2.8976-04|  -7.436-05|  -3.036E-03|  0.000E+00 0 [ 0 [
Ecuacién matricial local en coordenadas globales
{r . {r] _ 0] . {d} . {emp}
D L £ - D L 3 - D L 3 - D L 3 -
RX35 14.65 366 -84.91 0.00 0 0 60 0 23580.50 0.00 3537076 | -23580.50 0.00 -35370.76 u3 -1.316E-05]  -3.290E-06 2.2306-02]  0.000E+00 0 0 0 0
Ry35 40.00 10.00 -32.44 0.00 0 0 0 0 0.00 132640332 0.00 0.00 -1326 403.32 0.00 v3 -1.0056-04|  -2.513E-05 1.029E-04|  0.000E+00 0 0 0 0
Mz35 | 1938 -4.84 9.86 0.00 [ [ [ [ -35370.76 0.00 70741.51 35370.76 0.00 35370.76 03 -14326-04|  -3.581E-05|  -4.591E-03|  0.000E+00 0 [ 0 [
Rx53 -14.65 -3.66 -25.09 0.00 ) 0 50 0 -23580.50 0.00 35370.76 23580.50 0.00 35370.76 us 1.511E-05 3.7786-06 3.4796-02|  0.000E+00 0 0 0 )
RyS3 -40.00 -10.00 3244 0.00 0 0 0 0 0.00 -1326403.32 0.00 0.00 132640332 0.00 V5 -13076-04|  -3.267E-05 1.274€-04|  0.000E+00 0 0 0 0
Mz53 | 2456 -6.14 64.86 0.00 0 [ [ [ -35370.76 0.00 35370.76 35370.76 0.00 7074151 o5 -2.8976-04|  -7.2436-05|  -3.036E-03|  0.000E+00 0 [ 0 [
Eslielzoinsl Esfuerzo axial combinado
D[-250+0°x 0.9D+E[-22.22+0%x
L]-62.5+0% 0.9D-E|-427.78+0*x
E[202.78+0*x Cu=1.2D+1.6L|-400+0*x o (kN/m?)
-[o+0*x 0.75Cu+E|-416.76+0%x
O75Cu-E|-183.24+0° Fibra superior Fibra inferior
x(m) o (kN/m'
D L 3 - 0.9D+E 09D |Cu=1.2D+1.6L] 0.75CutE 0.75Cu-E 0.9D+E 0.9D-E Cu=12D+16L | 0.75CutE 0.75Cu-E 0.9D+E 0.9D-E 0.75CutE_| 0.75Cu-E
0 -250.00 62.50 20278 0.00 2222 -427.78 -400.00 97.22 50278 -732.81 -2987.41 -3306.86 -1352.84 3607.44 688.36 213185 115840 | 2601.89
06 -250.00 -62.50 202.78 0.00 222 -427.78 -400.00 -97.22 -502.78 -1392.42 -844.83 -1988.66 -1765.29 -1217.70 1347.97 -10.73 157085 21215
12 -250.00 62.50 20278 0.00 22.22 -427.78 -400.00 97.22 50278 -2052.03 1297.75 -670.47 2177.74 117203 2007.58 -2153.30 198330 | -2177.59
18 -250.00 -62.50 202.78 0.00 222 -427.78 -400.00 -97.22 -502.78 271164 344032 647.72 -2590.19 3561.77 2667.19 -4295.88 239575 | -4567.33
24 -250.00 62,50 20278 0.00 22.22 -427.78 -400.00 97.22 50278 337125 5582.90 1965.91 300264 595151 332681 -6438.46 280820 | -6957.06
3 -250.00 -62.50 202.78 0.00 -22.22 -427.78 -400.00 -97.22 -502.78 -4030.86 7725.48 3284.10 -3415.09 834125 3986.42 -8581.03 322065 | -9346.80
Fuerza cortante
D[-14.65+0%x 0.9D+E[11.73+0%x Esfuerzo cortante maximo
L[-3.66+0"x 0.9D-E|-38.09+0*x
E[24.91+0% Cu=1.2D+1.6L|-23.43+0%x
-[o+0*x 0.75Cu+E[7.33+0* Valido para seccién rectangular
0.75Cu-E[-42.48+0%
tm) FV (kN) x(m) © (kN/m?)
D L 3 - 0.9D+E 09D |Cu=1.2D+1.6L] 0.75CutE 0.75Cu-E D L 3 - 0.9D+E 09D | Cu=12D+16L 0.75CutE_| 0.75Cu-E
0 -14.65 366 2491 0.00 1173 -38.09 2343 733 -42.48 0 13731 3433 23352 0.00 109.94 -357.10 -219.70 68.74 -398.29
06 -14.65 -3.66 24.91 0.00 1173 -38.09 -23.43 733 -42.48 06 -13731 -34.33 23352 0.00 109.94 -357.10 -219.70 68.74 -398.29
12 -14.65 -3.66 2491 0.00 1173 -38.09 2343 733 -42.48 12 -13731 34.33 23352 0.00 109.94 -357.10 -219.70 68.74 -398.29
18 -14.65 -3.66 24.91 0.00 1173 -38.09 -23.43 733 -42.48 18 -13731 -34.33 23352 0.00 109.94 -357.10 -219.70 68.74 -398.29
24 -14.65 -3.66 2491 0.00 1173 -38.09 2343 733 -42.48 24 13731 3433 23352 0.00 109.94 -357.10 -219.70 68.74 -398.29
3 -14.65 -3.66 24.91 0.00 11.73 -38.09 -23.43 733 -42.48 3 -13731 -34.33 23352 0.00 109.94 -357.10 -219.70 68.74 -398.29
LIl Esfuerzo axial por flexion
D[19.38+-14.65"x+0*x"2 0.9D+E[7.58+11.73*x+0%x"2
1]4.84+-3.66"x+0"x"2 0.9D-E[27.3+-38.09*x+0*x"2
E[-9.86+24.91°x+0*x"2 Cu=1.2D+1.6[31.01+-23.43*x+0*x"2 o (kN/m?)
-[0+0*x+0*x"2 0.75Cu+E|13.39+7.33"x+0*x"2
[ orscul3s12+-4248%00%2 Fibra superior Fibra inferior
m) MF (kN.m)
D L 3 - 0.9D+€ 0.9 [Cu=1.2D+1.6L 0.75Cu+E 0.75Cu-E 0.9D+E 0.9D-E Cu=12D+16L | 0.75Cu+E 0.75Cu-E 0.9D+E 0.9D-E 0.75Cu+E_| 0.75Cu-E
0 19.38 484 986 0.00 758 2730 3101 1339 3312 71058 -2559.63 -2906.86 -1255.62 3104.66 71058 2559.63 125562 | 3104.66
06 10.59 2565 5.08 0.00 14.62 4.45 16.95 17.79 7.63 -1370.19 -417.05 -1588.66 -1668.07 -714.93 137019 417.05 1668.07 714.93
12 1.80 0.45 20.03 0.00 2165 -18.41 2.89 2219 -17.86 -2029.81 172553 -270.47 -2080.52 1674.81 2029.81 -1725.53 208052 | -1674.81
18 -6.98 175 34.97 0.00 28.69 -41.26 -11.18 2659 -43.36 -2689.42 3868.10 1047.72 -2492.97 4064.55 2689.42 -3868.10 249297 | -4064.55
24 -15.77 -3.94 49.92 0.00 35.72 -64.11 -25.24 3099 -68.85 -3349.03 6010.68 236591 -2905.42 6454.29 3349.03 -6010.68 2905.42 | -6454.29
3 -24.56 -6.14 64.86 0.00 42.76 -86.97 -39.30 3539 -94.34 -4008.64 8153.26 3684.10 -3317.87 8844.02 4008.64 -8153.26 -3684.10 3317.87 | -8844.02
Esfuerzo axial combinado fibra superior Esfuerzo axial combinado fibra inferior Fuerza Cortante Momento flector
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——09D+ ——09DE Cu=1.20+1.6L 0.75Cu+E ——0.75Cu-E ——0.9D+£ ——0.90-f ——Cu=1.2D+1.6L ——0.75Cu+E —0.75Cu-E ——09D+ ——09DE Cu=1.20+1.6L 0.75Cu+E ——0.75CuE ——09D+ ——0.9D-E Cu=1.20+1.6L 0.75Cu+E ——0.75Cu-E




del elemento 4 sometido a o

de flexo - tensién entre los nudos 4y 6

Ecuacién matrici

ial local en coordenadas locales

{r} . {1 3] {d} . {emp’}
D L € - D L E - D L E - D L E -
x'46 40.00 10.00 3244 0.00 ) 0 0 0 132640332 0 0 -1326 40332 0 0 w4 -1.0056-04]  -2.513E-05]  -1.029E-04]  0.000E+00) 0 0 0 0
7'46 14.65 3.66 25.09 0.00 0 0 0 0 0 23580.50 35370.76 0 -23580.50 35370.76 v -1316E-05|  -3.290E-06|  -2.224E-02|  0.000E+00 0 0 0 0
mz'46 19.38 4.84 10.36 0.00 0 0 [ [ 0 35370.76 7074151 0 -35370.76 35370.76 04 1.432€-04 3.581E-05|  -4.585E-03|  0.000E+00 0 [ 0 [
™64 -40.00 -10.00 3244 0.00 0 0 0 0 -1326403.32 0 0 132640332 0 0 u's -13076-04]  -3.267E-05|  -1.274E-04]  0.000E+00) 0 0 0 0
y'64 -14.65 -3.66 -25.09 0.00 0 0 0 0 0 -23580.50  -35370.76 0 23580.50 -35370.76 V6 1.511E-05 3.7786-06|  -3.474E-02|  0.000E+00 0 0 0 0
mz'64 24.56 6.14 64.91 0.00 0 0 [ [ 0 35370.76 35370.76 0 -35370.76 70741.51 06 2.897E-04 7.2436-05|  -3.0436-03|  0.000E+00 0 [ 0 [
Ecuacién matricial local en coordenadas globales
{} . {pl [kl {d} . {emp}
D L £ - D L 3 - D L 3 - D L 3 -
Rx46 -14.65 366 -25.09 0.00 0 0 0 0 23580.50 0.00 3537076 | -23580.50 0.00 -35370.76 ua 1.316E-05 3.290E-06 2.224602]  0.000E+00 0 0 0 0
Ry46 40.00 10.00 3244 0.00 0 0 0 0 0.00 132640332 0.00 0.00 -1326 403.32 0.00 va -1.0056-04|  -2.513E-05|  -1.029E-04|  0.000E+00 0 0 0 0
Mz46 19.38 4.84 10.36 0.00 [ [ [ [ -35370.76 0.00 70741.51 35370.76 0.00 35370.76 o4 1.432€-04 3.581E-05|  -4.5856-03|  0.000E+00 0 [ 0 [
RX64. 14.65 3.66 25.09 0.00 ) 0 0 ) -23580.50 0.00 35370.76 23580.50 0.00 35370.76 u6 -15116-05|  -3.7786-06 3.4746-02|  0.000E+00 0 0 0 )
Ry64 -40.00 -10.00 3244 0.00 0 0 0 0 0.00 -1326403.32 0.00 0.00 132640332 0.00 v6 -13076-04|  -3.267E-05|  -1.274E-04|  0.000E+00 0 0 0 0
Mz64 24.56 6.14 64.91 0.00 0 0 [ [ -35370.76 0.00 35370.76 35370.76 0.00 7074151 06 2.897E-04 7.2436-05|  -3.0436-03|  0.000E+00 0 [ 0 [
Eslielzoinsl Esfuerzo axial combinado
D[-250+0°x 0.9D+E[-427.78+0%x
L]-62.5+0% 0.9D-E|-22.2240%x
E[-202.78+0%x Cu=1.2D+1.6L|-400+0%x o (kN/m?)
-[o+0*x 0.75Cu+E|-417.62+0%x
O75Cu-F|-182.38+0" Fibra superior Fibra inferior
x(m) o (kN/m'
D L 3 - 0.9D+E 09D |Cu=1.2D+1.6L] 0.75CutE 0.75Cu-E 0.9D+E 0.9D-E Cu=12D+16L | 0.75CutE 0.75Cu-E 0.9D+E 0.9D-E 0.75CutE_| 0.75Cu-E
0 -250.00 62.50 20278 0.00 -427.78 2222 -400.00 50278 97.22 217866 641.56 2506.86 2648.69 111159 303421 -686.00 365425 | -1306.04
06 -250.00 -62.50 -202.78 0.00 -427.78 222 -400.00 -502.78 -97.22 25.77 131148 1188.66 248.64 153435 -881.32 -1355.92 125420 | -1728.80
12 -250.00 62.50 20278 0.00 -427.78 22.22 -400.00 50278 97.22 212712 1981.40 -129.53 215141 1957.12 127157 -2025.85 114585 | -215156
18 -250.00 -62.50 -202.78 0.00 -427.78 222 -400.00 -502.78 -97.22 -4280.01 265133 -1447.72 -4551.46 2379.88 3424.46 -2695.77 354590 | -2574.32
24 -250.00 62,50 20278 0.00 -427.78 22.22 -400.00 50278 97.22 -6 432.90 332125 -2765.91 695151 280264 5577.34 -3365.69 594595 | -2997.09
3 -250.00 -62.50 -202.78 0.00 -427.78 -22.22 -400.00 -502.78 -97.22 -8585.79 3991.17 -4084.10 -9351.56 3225.40 773023 -4035.62 8346.00 | -3419.85
Fuerza cortante
D[14.65+0% 0.9D+E[38.27+0%x Esfuerzo cortante maximo
L[3.66+0%x 0.9D-E[-11.91+0*x
E[25.09+0%x Cu=1.2D+1.6[23.43+0%x
-[o+0*x 0.75Cu+E[42.67+0%x Valido para seccién rectangular
0.75Cu-E[-7.52+0%x
tm) FV (kN) x(m) © (kN/m?)
D L 3 - 0.9D+E 09D |Cu=1.2D+1.6L] 0.75CutE 0.75Cu-E D L 3 - 0.9D+E 09D | Cu=12D+16L 0.75CutE_| 0.75Cu-E
0 14.65 3.66 25.09 0.00 3827 -11.91 2343 42,67 -7.52 0 13731 3433 23523 0.00 358.81 11165 219.70 400.01 70.46
06 14.65 3.66 25.09 0.00 3827 -11.91 2343 42.67 -7.52 06 137.31 34.33 235.23 0.00 358.81 -111.65 219.70 400.01 -70.46
12 14.65 3.66 25.09 0.00 38.27 -11.91 2343 42,67 -7.52 12 137.31 34.33 235.23 0.00 358.81 -111.65 219.70 400.01 -70.46
18 14.65 3.66 25.09 0.00 3827 -11.91 2343 42.67 -7.52 18 137.31 34.33 235.23 0.00 358.81 -111.65 219.70 400.01 -70.46
24 14.65 3.66 25.09 0.00 38.27 -11.91 2343 42,67 -7.52 24 137.31 34.33 235.23 0.00 358.81 -111.65 219.70 400.01 -70.46
3 14.65 3.66 25.09 0.00 3827 -11.91 2343 42.67 -7.52 3 13731 34.33 235.23 0.00 358.81 -111.65 219.70 400.01 -70.46
LIl Esfuerzo axial por flexion
D[-19.38+14.65"x+0*x"2 0.9D+E[-27.8+38.27"x+0%x"2
L|-4.84+3.66"x+0"x"2 0.9D-E|-7.08+-11.91%x+0%x"2
E[-10.36+25.09"x+0*x"2 Cu=1.2D+1.6L|-31.01+23.43*x+0*x"2 o (kN/m?)
-[0+0*x+0*x"2 0.75Cu+E|-33.62+42.67*x+0*x"2
[ orscuwe]- 12.89+7.52%s0%02 Fibra superior Fibra inferior
m) MF (kN.m)
D L 3 - 0.9D+€ 0.9 [Cu=1.2D+1.6L 0.75Cu+E 0.75Cu-E 0.9D+E 0.9D-E Cu=12D+16L | 0.75Cu+E 0.75Cu-E 0.9D+E 0.9D-E 0.75Cu+E_| 0.75Cu-E
0 1938 484 1036 0.00 27.80 7.08 3101 3362 1289 2606.43 663.78 2906.86 315147 1208.81 -2606.43 663.78 315147 | 120881
06 -10.59 265 469 0.00 -4.84 -14.23 -16.95 -8.02 -17.40 45354 1333.70 1588.66 751.42 163158 -453.54 -1333.70 75142 | -1631.58
12 -1.80 -0.45 19.75 0.00 18.13 -21.37 -2.89 17.59 -21.91 -1699.34 2003.62 270.47 -1648.63 205434 169934 -2003.62 164863 | -2054.34
18 6.98 175 34.80 0.00 41.09 -28.52 1118 4319 -26.42 385223 267355 -1047.72 -4048.68 2477.10 385223 -2673.55 404868 | -2477.10
24 15.77 3.94 49.86 0.00 64.05 -35.66 2524 68.79 -30.93 -6005.12 3343.47 -2365.91 -6448.73 2899.86 6005.12 -3343.47 6448.73 | -2899.86
3 24.56 6.14 64.91 0.00 87.02 -42.81 39.30 94.39 -35.44 -8158.01 401339 -3684.10 -8848.78 332263 8158.01 -4013.39 3684.10 884878 | -3322.63
Esfuerzo axial combinado fibra superior Esfuerzo axial combinado fibra inferior Fuerza Cortante Momento flector
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——09D+ ——09DE Cu=1.20+1.6L 0.75Cu+E ——0.75Cu-E ——0.9D+£ ——0.90-f ——Cu=1.2D+1.6L ——0.75Cu+E —0.75Cu-E ——09D+ ——09DE Cu=1.20+1.6L 0.75Cu+E ——0.75CuE ——09D+ ——0.9D-E Cu=1.20+1.6L 0.75Cu+E ——0.75Cu-E




del elemento 5 sometido a o i de flexo - tensién entre los nudos 3y 4

Ecuacién matricial local en coordenadas locales

{r} . {1 - 3] . {d} . {emp’}
D L € - D L E - D L E - D L E
™34 1276 3.19 29.79 0.00 ) 0 0 ) 48460738 0 0 -484607.38 0 0 u3 -1316E-05]  -3.290E-06 2.2306-02]  0.000E+00 0 ) 0 0
34 40.00 10.00 -49.46 0.00 0 0 0 0 0 272592 5451.83 0 272592 5451.83 v3 -1.005E-04|  -2.513E-05 1.029€-04|  0.000E+00 40 10 0 0
mz'34 25.63 6.41 -98.95 0.00 [ [ [ [ 0 5451.83 14 538.22 0 -5 451.83 7269.11 03 -1.4326-04|  -3.581E-05|  -4.591E-03|  0.000E+00| | 26.6666667 | 6.66666667 0 0
™43 12.76 319 2979 0.00 0 0 0 0 -484 607.38 0 0 484 607.38 0 0 u4 1.316E-05 3.290E-06 2.2246-02[  0.000E+00 0 0 0 0
43 40.00 10.00 49.46 0.00 0 0 0 0 0 -2725.92 -5451.83 0 272592 -5451.83 v -1.0056-04|  -2.513E-05|  -1.029E-04|  0.000E+00 40 10 0 0
mz43 | -2563 -6.41 -98.91 0.00 [ [ 0 [ 0 5451.83 7269.11 0 -5451.83 14538.22 04 1.432€-04 3.581E-05|  -4.5856-03|  0.000E+00| |-26.6666667|-6.66666667 0 [
Ecuacién matricial local en coordenadas globales
{r . {r] _ 0] . {d} . {emp}
D L £ - D L 3 - D L 3 - D L 3
Rx34 1276 319 29.79 0.00 0 0 0 0 484607.38 0.00 0.00 -484607.38 0.00 0.00 u3 -1316E-05]  -3.290E-06 2.2306-02]  0.000E+00 0 0 0 0
Ry34 40.00 10.00 -49.46 0.00 0 0 0 0 0.00 2725.92 5451.83 0.00 -2725.92 5451.83 v3 -1.0056-04|  -2.513E-05 1.029E-04|  0.000E+00 40 10 0 0
Mz34 25.63 6.41 -98.95 0.00 [ 0 [ 0 0.00 5451.83 14538.22 0.00 -5451.83 7269.11 03 -14326-04|  -3.581E-05|  -4.591E-03|  0.000E+00| | 26.6666667 | 6.66666667 0 [
Rx43 12.76 3.19 2979 0.00 [ 0 0 ) -484 607.38 0.00 0.00 484 607.38 0.00 0.00 ua 1.316E-05 3.290E-06 2.2246-02|  0.000E+00 0 0 0 )
Ry43 40.00 10.00 49.46 0.00 0 0 0 0 0.00 -2725.92 -5451.83 0.00 272592 -5451.83 va -1.0056-04|  -2513E-05|  -1.029€-04|  0.000E+00 40 10 0 0
Mza3 | -25.63 -6.41 -98.91 0.00 [ [ [ [ 0.00 5451.83 7269.11 0.00 -5 451.83 14538.22 o4 1.432€-04 3.581E-05|  -4.585E-03|  0.000E+00| |-26.6666667|-6.66666667 0 [
Eslielzoins] Esfuerzo axial combinado
D[141.73+0%x 0.9D+E[-203.42+0%x
1]35.43+0%x 0.9D-E(458.54+0*x
£[-330.98+0%x Cu=1.2D+1.6[226.77+0%x o (kN/m’)
-[o+0*x 0.75Cu+E|582.28+0*x
O75Cu-F]-242.1240° Fibra superior Fibra inferior
x(m) o (kN/m’
D L 3 - 0.9D+E 09D |Cu=1.2D+1.6L] 0.75CutE 0.75Cu-E 0.9D+E 0.9D-E Cu=12D+16L | 0.75CutE 0.75Cu-E 0.9D+E 0.9D-E 0.75CutE_| 0.75Cu-E
0 141.73 35.43 -330.98 0.00 -203.42 45854 22677 -160.90 501.06 -17 066.88 27572.23 9338.09 -15315.98 2932312 16660.04 | -26655.15 14994.18 | -28321.00
08 141.73 35.43 -330.98 0.00 -203.42 45854 22677 -160.90 501.06 -13393.29 13658.64 235.87 -13349.06 13702.86 12986.45 | -1274156 13027.26 | -12700.75
16 141.73 35.43 -330.98 0.00 -203.42 45854 22677 -160.90 501.06 -7159.70 2305.05 -4315.24 -7968.81 1495.94 6752.86 -1387.98 7647.01 | -493.83
24 141.73 35.43 -330.98 0.00 -203.42 45854 22677 -160.90 501.06 1633.88 -6488.53 -4315.24 824.78 -7297.64 -2040.73 7405.61 114658 | 8299.76
32 141.73 35.43 -330.98 0.00 -203.42 458.54 22677 -160.90 501.06 12987.47 1272212 235.87 13031.70 -12677.90 -13394.31 13639.20 -13353.50 | 1368001
4 141.73 35.43 -330.98 0.00 -203.42 458.54 22677 -160.90 501.06 26 901.06 -16 395.71 9338.09 28651.95 -14 644.82 -27307.90 | 17312.78 -28973.75 | 1564693
Fuerza cortante
D[40+-20"x 0.9D+E[-13.46+18%x Esfuerzo cortante maximo
L[10+5%x 0.9D-E[85.46+18"x
E[-49.46+0°x Cu=1.2D+1.6L[64+32%x
-[o+0*x 0.75Cu+E|-1.46+-24*x Valido para seccién rectangular
0.75Cu-E[97.46+-24%x
tm) FV (kN) x(m) © (kN/m?)
D L 3 - 0.9D+E 09D |Cu=1.2D+1.6L] 0.75CutE 0.75Cu-E D L 3 - 0.9D+E 09D | Cu=12D+16L 0.75CutE_| 0.75Cu-E
0 40.00 10.00 -49.46 0.00 -13.46 85.46 64.00 -1.46 97.46 0 666.67 166.67 -824.40 0.00 -224.40 1424.40 1066.67 -24.40 1624.40
08 24.00 6.00 -49.46 0.00 -27.86 71.06 38.40 -20.66 78.26 038 400.00 100.00 -824.40 0.00 -464.40 1184.40 640.00 -344.40 | 1304.40
16 8.00 2.00 -49.46 0.00 -42.26 56.66 12.80 -39.86 59.06 16 13333 33.33 -824.40 0.00 -704.40 944.40 21333 -664.40 984.40
24 -8.00 -2.00 -49.46 0.00 -56.66 42.26 -12.80 -59.06 39.86 24 -133.33 -33.33 -824.40 0.00 -944.40 704.40 -213.33 -984.40 664.40
32 -24.00 -6.00 -49.46 0.00 -71.06 27.86 -38.40 -78.26 20.66 32 -400.00 -100.00 -824.40 0.00 -1184.40 464.40 -640.00 130440 | 344.40
4 -40.00 -10.00 -49.46 0.00 -85.46 13.46 -64.00 -97.46 146 4 -666.67 -166.67 -824.40 0.00 -1424.40 224.40 -1066.67 -1624.40 24.40
LIl Esfuerzo axial por flexion
D[-25.63+40%x+-10%x"2 [ 0.9D+E[75.89+-13.46*x+-9*x"2
L[-6.41410%x+-2.5°x"2 0.9D-E|-122.01+85.46%x+-9*x"2
E[98.95+-49.46"x+0*x"2 Cu=1.2D+1.6L]-41+64"x+-16"x"2 o (kN/m?)
-[0+0*x+0*x"2 [0.75cu+E[68.2+1.46%x+-127x"2
[ o7scue]-129.7:97.46%- 1272 Fibra superior Fibra inferior
m) MF (kN.m)
D L 3 - 0.9D+€ 0.9 [Cu=1.2D+1.6L 0.75Cu+E 0.75Cu-E 0.9D+E 0.9D-E Cu=12D+16L | 0.75Cu+E 0.75Cu-E 0.9D+E 0.9D-E 0.75Cu+E_| 0.75Cu-E
0 2563 6.41 98.95 0.00 75.89 122,01 -41.00 68.20 -129.70 16 863.46 2711369 911132 15 155.08 28822.06 16863.46 | -27113.69 911132 15155.08 | -28822.06
08 -0.03 -0.01 59.38 0.00 59.35 -59.40 -0.04 59.35 -59.41 -13189.87 13200.10 9.10 -13188.16 13201.81 13189.87 | -13200.10 -9.10 13188.16 | -13201.81
16 12.77 3.19 19.81 0.00 31.30 -8.31 2044 3514 -4.48 -6956.28 1846.52 -4542.01 -7807.91 994.89 6956.28 -1846.52 4542.01 7807.91 | -994.89
24 12.77 319 -19.76 0.00 -8.27 31.26 2044 -4.44 35.09 183731 -6947.07 -4542.01 985.68 -7798.70 183731 6947.07 4542.01 98568 | 779870
32 -0.03 -0.01 -59.34 0.00 -59.36 59.31 -0.04 -59.37 59.31 13190.89 -13180.66 9.10 13192.60 -13178.95 -13190.89 | 13180.66 -9.10 -13192.60 | 13178.95
4 -25.63 -6.41 -98.91 0.00 -121.97 75.84 -41.00 -129.66 68.16 27104.48 -16854.25 911132 28812.85 -15 145,87 2710448 | 16854.25 911132 -28812.85 | 1514587
Esfuerzo axial combinado fibra superior Esfuerzo axial combinado fibra inferior Fuerza Cortante Momento flector
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——09D+ ——09DE Cu=1.20+1.6L 0.75Cu+E ——0.75Cu-E ——0.9D+£ ——0.90-f ——Cu=1.2D+1.6L ——0.75Cu+E —0.75Cu-E ——09D+ ——09DE Cu=1.20+1.6L 0.75Cu+E ——0.75CuE ——09D+ ——0.9D-E Cu=1.20+1.6L 0.75Cu+E ——0.75Cu-E




del elemento 6 sometido a o i de flexo - tensién entre los nudos 5y 6

Ecuacién matricial local en coordenadas locales

{r} . {1 - 3] . {d} . {emp’}
D L € - D L E - D L E - D L E
x'56 14.65 3.66 25.09 0.00 0 0 0 ) 48460738 0 0 -484607.38 0 0 u's 1.511E-05 3.7786-06 3.4796-02[  0.000E+00 0 ) 0 0
1y'56 40.00 10.00 3244 0.00 0 0 0 0 0 272592 5451.83 0 272592 5451.83 v's -13076-04|  -3.267E-05 1.274€-04|  0.000E+00 40 10 0 0
mz'56 24.56 6.14 -64.86 0.00 [ [ [ [ 0 5451.83 14 538.22 0 -5 451.83 7269.11 o5 -2.8976-04|  -7.243E-05|  -3.036E-03|  0.000E+00| | 26.6666667 | 6.66666667 0 0
™65 -14.65 3.66 -25.09 0.00 0 0 0 0 -484 607.38 0 0 484 607.38 0 0 u's -1511E-05]  -3.778E-06 3.474602[  0.000E+00 0 0 0 0
v'65 40.00 10.00 3244 0.00 0 0 0 0 0 -2725.92 -5451.83 0 272592 -5451.83 V6 -13076-04|  -3.267E-05|  -1.274E-04|  0.000E+00 40 10 0 0
mz'65 | -24.56 -6.14 -64.91 0.00 [ [ 0 [ 0 5451.83 7269.11 0 -5451.83 14538.22 06 2.897E-04 7.2436-05|  -3.0436-03|  0.000E+00| |-26.6666667|-6.66666667 0 [
Ecuacién matricial local en coordenadas globales
{r . {r] _ 0] . {d} . {emp}
D L £ - D L 3 - D L 3 - D L 3
RX56 14.65 366 2509 0.00 0 0 0 0 484607.38 0.00 0.00 -484607.38 0.00 0.00 us 1.511E-05 3.778E-06 3.4796-02]  0.000E+00 0 0 0 0
RyS6 40.00 10.00 -32.44 0.00 0 0 0 0 0.00 2725.92 5451.83 0.00 -2725.92 5451.83 Vs -13076-04|  -3.267E-05 1.274E-04|  0.000E+00 40 10 0 0
Mz56 24.56 6.14 -64.86 0.00 0 0 0 0 0.00 5451.83 14538.22 0.00 -5451.83 7269.11 5 -2.8976-04|  -7.436-05|  -3.036E-03|  0.000E+00| | 26.6666667 | 6.66666667 0 [
RX65 -14.65 -3.66 -25.09 0.00 ) ) 0 ) -484 607.38 0.00 0.00 484 607.38 0.00 0.00 u6 -1511E-05|  -3.7786-06 3.4746-02]  0.000E+00 0 0 0 0
Ry65 40.00 10.00 3244 0.00 0 0 0 0 0.00 -2725.92 -5451.83 0.00 272592 -5451.83 v6 -13076-04|  -3.267E-05|  -1.274E-04|  0.000E+00 40 10 0 0
Mz65 | -24.56 -6.14 -64.91 0.00 [ [ [ [ 0.00 5451.83 7269.11 0.00 -5 451.83 14538.22 06 2.897E-04 7.2436-05|  -3.0436-03|  0.000E+00| |-26.6666667|-6.66666667 0 [
Eslielzoinsl Esfuerzo axial combinado
D[-162.74+0%x 0.9D+E[-425.26+0%x
1|-40.68+0*x 0.9D-£[132.33+0*x
E[-278.8+0°x Cu=1.2D+1.6L[-260.38+0%x o (kN/m’)
-[o+0*x 0.75Cu+E[75.08+0*x
075Cu-E|-465.66+0"x Fibra superior Fibra inferior
x(m) o (kN/m'
D L 3 - 0.9D+E 09D |Cu=1.2D+1.6L] 0.75CutE 0.75Cu-E 0.9D+E 0.9D-E Cu=12D+16L | 0.75CutE 0.75Cu-E 0.9D+E 0.9D-E 0.75CutE_| 0.75Cu-E
0 -162.74 -40.68 -278.80 0.00 -425.26 13233 -260.38 -474.08 83.51 9927.22 19458.57 847231 -8338.66 21047.12 9076.70 -19193.90 739049 | -20880.11
08 -162.74 -40.68 -278.80 0.00 -425.26 13233 -260.38 -474.08 83.51 927933 8570.67 -629.92 -9397.44 8452.56 8428.80 -8306.01 844927 | -8285.55
16 -162.74 -40.68 -278.80 0.00 -425.26 13233 -260.38 -474.08 83.51 -6071.43 24278 -5181.03 -7042.88 -728.66 522091 21.88 609471 895.68
24 -162.74 -40.68 -278.80 0.00 -425.26 13233 -260.38 -474.08 83.51 -303.54 -5525.11 -5181.03 -1274.98 -6 496.56 -546.98 5789.78 326.81 6663.57
32 -162.74 -40.68 -278.80 0.00 -425.26 13233 -260.38 -474.08 83.51 802435 -8733.01 -629.92 7906.24 -8851.12 -8874.88 8997.67 -8854.41 | 9018.13
4 -162.74 -40.68 -278.80 0.00 -425.26 13233 -260.38 -474.08 83.51 18912.25 -9380.90 847231 20 500.80 779234 -19762.77 9645.56 -21448.97 | 7959.36
Fuerza cortante
D[40+-20"x 0.9D+E[3.56+-18*x Esfuerzo cortante maximo
L[10+5%x 0.9D-E[68.44+18"x
E[-32.44+0°x Cu=1.2D+1.6L[64+32%x
-[o+0*x 0.75Cu+E[15.56+-24*x Valido para seccién rectangular
0.75Cu-E[80.44+-24%x
tm) FV (kN) x(m) © (kN/m?)
D L 3 - 0.9D+E 09D |Cu=1.2D+1.6L] 0.75CutE 0.75Cu-E D L 3 - 0.9D+E 09D | Cu=12D+16L 0.75CutE_| 0.75Cu-E
0 40.00 10.00 3244 0.00 356 68.44 64.00 1556 80.44 0 666.67 166.67 -540.74 0.00 59.26 1140.74 1066.67 259.26 134074
08 24.00 6.00 -32.44 0.00 -10.84 54.04 38.40 -3.64 61.24 038 400.00 100.00 -540.74 0.00 -180.74 900.74 640.00 -60.74 102074
16 8.00 2.00 3244 0.00 -25.24 39.64 12.80 22.84 4204 16 13333 33.33 -540.74 0.00 -420.74 660.74 21333 -380.74 700.74
24 -8.00 -2.00 -32.44 0.00 -39.64 2524 -12.80 -42.04 2284 24 -133.33 -33.33 -540.74 0.00 -660.74 42074 -213.33 -700.74 380.74
32 -24.00 -6.00 3244 0.00 -54.04 10.84 -38.40 -61.24 364 32 -400.00 -100.00 -540.74 0.00 -900.74 180.74 -640.00 -1020.74 60.74
4 -40.00 -10.00 -32.44 0.00 -68.44 -3.56 -64.00 -80.44 -15.56 4 -666.67 -166.67 -540.74 0.00 -1140.74 -59.26 -1066.67 134074 | -259.26
Moimetoifiectof Eeriere el o iesan)
D[-24.56+40%x+-10%x"2 [ 0.9D+E[42.76+3.56"x+-9%x"2
L|-6.14+10%x+-2.5°x"2 0.9D-E|-86.97+68.44x+-9%x"2
E[64.86+-32.44"x+0"x"2 Cu=1.2D+1.6L[-39.3+64*x+16*x"2 o (kN/m?)
-[0+0*x+0*x"2 [0.75cu+E[35:39+15 56 x+12°x"2
| 0.75Cu-E[-94.34+80.44*x+-12*x"2 N . R
Fibra superior Fibra inferior
m) MF (kN.m)
D L 3 - 0.9D+€ 0.9 [Cu=1.2D+1.6L 0.75Cu+E 0.75Cu-E 0.9D+E 0.9D-E Cu=12D+16L | 0.75Cu+E 0.75Cu-E 0.9D+E 0.9D-E 0.75Cu+E_| 0.75Cu-E
0 2456 6.14 64.86 0.00 42.76 -86.97 3930 3539 9434 -9501.96 19326.23 8732.69 786458 2096361 9501.96 19326.23 786458 | -20963.61
08 1.04 0.26 3891 0.00 39.84 37.97 166 40.16 -37.66 -8854.06 843834 -369.53 -8923.35 8369.05 8854.06 -8438.34 892335 | -8369.05
16 13.84 3.46 12.95 0.00 2541 -0.50 2214 29.56 365 -5646.17 11045 -4920.64 -6568.79 -812.17 5646.17 -110.45 6568.79 812.17
24 13.84 3.46 -13.00 0.00 -0.55 2546 2214 3.60 29.61 121.72 -5657.45 492064 -800.90 -6580.07 -121.72 5657.45 800.90 6580.07
32 104 0.26 -38.96 0.00 -38.02 39.89 166 37.71 4021 8449.62 -8865.34 -369.53 838033 -8934.63 -8449.62 886534 -8380.33 | 8934.63
4 -24.56 -6.14 -64.91 0.00 -87.02 4281 -39.30 -94.39 35.44 1933751 -9513.23 873269 20974.89 -7875.85 -19337.51 9513.23 -8732.69 20974.89 | 7875.85
Esfuerzo axial combinado fibra superior Esfuerzo axial combinado fibra inferior Fuerza Cortante Momento flector
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——09D+ ——09DE Cu=1.20+1.6L 0.75Cu+E ——0.75Cu-E ——0.9D+£ ——0.90-f ——Cu=1.2D+1.6L ——0.75Cu+E —0.75Cu-E ——09D+ ——09DE Cu=1.20+1.6L 0.75Cu+E ——0.75CuE ——09D+ ——0.9D-E Cu=1.20+1.6L 0.75Cu+E ——0.75Cu-E




ECUACION MATRICIAL GLOBAL DE LA ESTRUCTURA

nudo {Reacciones}) N *) . [0} . {Deformacién} N {EMP)
) L 3 ) L 3 m Vi 3 W v 62 3 5 a v N 3 5 5 3 o L 3 ) L 3
x| 18 047 512 000 000 000 5093388764  4.843926-11 1273347191 0 0 0 5093388764 484302611 1273347191 0 0 0 0 0 0 0 0 0 [ 0 0 0 0 0,00 000 000
1 Y1 80.00 20.00 -81.91 0.00 0.00 0.00 4.84392E-11  795841.9944 7.8002€-13 0 0 0 -4.84392E-11  -795841.9944 7.8002€-13 0 0 0 0 0 0 0 0 0 vi 0 0 0 0 0.00 0.00 0.00
M1 080 18651 000 000 000 1273347191 78002613 4244490637 0 0 0 1273347191 7.80026-13 2122245318 0 0 0 0 0 0 0 0 0 o1 0 0 0 0 000 000 000
x 047 Sas8 000 000 000 0 0 0 5093388764 484392611 1273347191 0 0 0 5093388764 484302611 1273347191 0 0 0 0 0 0 2 0 0 0 0 000 000 000
2 Y2 80.00 20.00 8191 0.00 0.00 0.00 0 0 0 4.84392E-11  795841.9944 7.8002€-13 0 0 0 .84392E-11  -795841.9944 7.8002€-13 0 0 0 0 0 0 v2 0 0 0 0 0.00 0.00 0.00
m2|  3: 080 18585 000 000 000 0 0 0 1273347191 78002613 4244490637 0 0 0 1273347191 78002613 2122245318 0 0 0 0 0 o2 0 0 0 000 000 000
x| o000 000 000 000 000 5000 5093388764 484302611 1273347191 0 0 0 13281272 128247610 226372834 | -484607.3797 0 0 2358050358 798076611 3537075531 0 0 0 3 3290606 2 | 0000E00 000 000 000
3 Y3 0.00 0.00 0.00 0.00 0.00 0.00 -4.84392E-11  -795841.9944  -7.8002€-13 o 0 0 128247E-10  2124971.235  5451.833022 0 -2725.916511  5451.833022 | -7.98076E-11 -1326403.324  2.16672E-12 0 0 0 v3 -2.513E-05 1.029E-04 0.000E+00 40.00 10.00 0.00
m3| oo 000 000 000 000 000 1273347191 78002613 2122245318 0 0 0 26372834 5451833022 1277246384 0 3537075531 6672612 3537075531 0 0 o3 3581E.05 | -4591E-03 | 0.000E+00 2667 667 000
X&| o000 000 000 000 000 000 0 0 0 5093388764 484302611 1273347191 | -484607.3797 0 0 13281272 0 0 0 2358050358 798076611 3537075531 m 3290606 | 2224E02 | 0.000E:00 000 000 000
4 Y4 0.00 0.00 0.00 0.00 0.00 0.00 o -4.84392E-11  -795841.9944  -7.8002E-13 0 -2725.916511  -5451.833022 | 1.28247E-10 0 0 0 -7.98076E-11  -1326403.324  2.16672E-12 V4 -2.513E-05 -1.029E-04 0.000E+00 40.00 10.00 0.00
ma| o000 000 000 000 000 000 0 0 0 1273347191 78002613 2122245318 0 545183302 7269.110696 | -22637.2834 5451833022 1277246384 0 0 0 3537075531 216672612 3537075531 [ 3581E.05 | -4.585603 | 0.000E+00 -26.67 667 000
X5 | o000 000 000 000 000 5000 0 0 0 0 0 2358050354 7.98076E-11 3537075531 0 0 0 5081878833 7.98076E-11 3537075531 | -484607.3797 0 0 W 3778606 | 3479E:02 | 0.000E:00 000 000 000
5 Y5 0.00 0.00 0.00 0.00 0.00 0.00 0 0 o 0 -7.98076E-11  -1326403.324  -2.16672E-12 0 0 0 7.98076E-11 1329129.24 5451.833022 0 -2725.916511  5451.833022 V5 -3.267E-05 1.274E-04 0.000E+00 40.00 10.00 0.00
ms| oo 000 000 000 000 000 0 0 0 0 0 0 3537075531 2.166726-12 3537075531 0 0 0 3537075531 5451833022 85279.732 0 5451833022 7269.110696 s 7243605 | -3036E-03 | 0.000E+00 2667 667 000
X6| 000 000 000 000 000 000 0 0 0 0 0 0 0 0 2358050354 7.98076E-11 3537075531 | -484607.3797 0 0 SOB1878833  7.98076E-11 3537075531 w6 3778606 | 3474602 | 0.000E+00 000 000 000
6 Y6 0.00 0.00 0.00 0.00 0.00 0.00 0 0 o 0 o 0 0 0 0 .98076E-11  -1326403.324  -2.16672E-12 0 -2725.916511  -5451.833022 | 7.98076E-11 1329129.24  -5451.833022 V6 - -3.267E-05 -1274E-04 0.000E+00 40.00 10.00 0.00
ms| o000 000 000 000 000 000 0 0 0 0 0 0 0 0 0 3537075531 2.166726-12 3537075531 0 5451833022 7269110696 | 3537075531 5451833022 85279.732 ©6 | 2897604 | 724305 | 3043603 | 0.000E:00 -26.67 667 000




ECUACION MATRICIAL GLOBAL DE LA ESTRUCTURA REDUCIDA POR CONDICIONES DE BORDE

udo {Reacciones} {r} K] {Deformacién} {EMP}
D L E D L E D L E D L E
X3 0.00 0.00 0.00 0.00 0.00 60.00 513281.272 1.28247E-10  -22637.2834 | -484607.3797 0 [ -23580.50354  -7.98076E-11 -35370.75531 0 0 0 u3 -0.000013 | -0.000003 0.022299 0.00 0.00 0.00
3 Y3 0.00 0.00 0.00 0.00 0.00 0.00 1.28247€-10 2124971.235  5451.833022 0 -2725.916511  5451.833022 | -7.98076E-11 -1326403.324  2.16672E-12 0 0 0 v3 -0.000101 | -0.000025 0.000103 40.00 10.00 0.00
M3 0.00 0.00 0.00 0.00 0.00 0.00 -22637.2834  5451.833022  127724.6384 0 -5451.833022  7269.110696 | 35370.75531 -2.16672E-12  35370.75531 0 0 0 o3 -0.000143 | -0.000036 | -0.004591 26.67 6.67 0.00
X4 0.00 0.00 0.00 0.00 0.00 0.00 -484607.3797 0 0 513281.272 1.28247€-10 -22637.2834 0 0 0 -23580.5035 -7.9808E-11 -35370.7553 ud 0.000013 0.000003 0.022237 0.00 0.00 0.00
4 Y4 0.00 0.00 0.00 0.00 0.00 0.00 0 -2725.916511 -5451.833022 | 1.28247E-10  2124971.235 -5451.833022 0 0 0 -7.9808E-11 -1326403.32 2.1667E-12 v4 -0.000101 | -0.000025 | -0.000103 40.00 10.00 0.00
M4 0.00 0.00 0.00 0.00 0.00 0.00 0 5451.833022  7269.110696 -22637.2834  -5451.833022  127724.6384 0 0 0 35370.7553 -2.1667E-12 35370.7553 04 0.000143 0.000036 -0.004585 -26.67 -6.67 0.00
X5 0.00 0.00 0.00 0.00 0.00 50.00 -23580.50354  -7.98076E-11  35370.75531 0 0 [ 508187.8833  7.98076E-11  35370.75531 | -484607.38 0 0 uS 0.000015 0.000004 0.034795 0.00 0.00 0.00
5 Y5 0.00 0.00 0.00 0.00 0.00 0.00 -7.98076E-11  -1326403.324  -2.16672E-12 0 0 0 7.98076E-11 1329129.24  5451.833022 0 -2725.91651 5451.83302 V5 -0.000131 | -0.000033 0.000127 40.00 10.00 0.00
M5 0.00 0.00 0.00 0.00 0.00 0.00 -35370.75531  2.16672E-12  35370.75531 0 0 Y 35370.75531  5451.833022 85279.732 0 -5451.83302  7269.1107 o5 -0.000290 | -0.000072 | -0.003036 26.67 6.67 0.00
X6 0.00 0.00 0.00 0.00 0.00 0.00 0 0 0 -23580.50354  -7.98076E-11  35370.75531 | -484607.3797 0 0 508187.883 7.9808E-11 35370.7553 ub -0.000015 | -0.000004 0.034743 0.00 0.00 0.00
6 Y6 0.00 0.00 0.00 0.00 0.00 0.00 0 [ 0 -7.98076E-11  -1326403.324  -2.16672E-12 0 -2725.916511 -5451.833022 | 7.9808E-11 1329129.24 -5451.83302 V6 .000131 | -0.000033 | -0.000127 40.00 10.00 0.00
M6 0.00 0.00 0.00 0.00 0.00 0.00 0 0 0 -35370.75531  2.16672E-12 35370.75531 0 5451.833022  7269.110696 | 35370.7553 -5451.83302 85279.732 06 0.000290 0.000072 -0.003043 -26.67 -6.67 0.00




Estructura sometida a esfuerzos combinados de flexion - tension

Datos de nudos y niveles

Desplazamento del nudo (u)

Nudo inferior

inferior | superior h D L E - 0.9D+E 0.9D-E |Cu=1.2D+1.6L| 0.75Cu+E 0.75Cu-E
1 3 5 0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00
2 4 5 0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00
3 5 3 -1.316E-05  -3.290E-06 2.230E-02  0.000E+00 2.229E-02  -2.231E-02  -2.106E-05 2.228E-02  -2.231E-02
4 6 3 1.316E-05 3.290E-06 2.224E-02  0.000E+00 2.225E-02  -2.223E-02 2.106E-05 2.225E-02  -2.222E-02
D e I Desplazamento del nudo (u)
Nudo superior
inferior | superior h D L E - 0.9D+E 0.9D-E |Cu=1.2D+1.6L| 0.75Cu+E 0.75Cu-E
1 3 5 -1.316E-05  -3.290E-06 2.230E-02  0.000E+00 2.229E-02  -2.231E-02  -2.106E-05 2.228E-02  -2.231E-02
2 4 5 1.316E-05 3.290E-06 2.224E-02  0.000E+00 2.225E-02  -2.223E-02 2.106E-05 2.225E-02  -2.222E-02
3 5 3 1.511E-05 3.778E-06 3.479E-02  0.000E+00 3.481E-02  -3.478E-02 2.418E-05 3.481E-02  -3.478E-02
4 6 3 -1.511E-05  -3.778E-06 3.474E-02  0.000E+00 3.473E-02  -3.476E-02  -2.418E-05 3.472E-02  -3.476E-02
. Deriva
Datos de nudos y niveles Desplazamiento relativo |u.-u;|/h*100 maxima
inferior | superior h 0.9D+E 0.9D-E [Cu=1.2D+1.61] 0.75Cu+E | 0.75Cu-E max estructura
1 3 5 0.45% 0.45% 0.00% 0.45% 0.45% 0.45%
2 4 5 0.44% 0.44% 0.00% 0.45% 0.44% 0.45% 0.45%
3 5 3 0.42% 0.42% 0.00% 0.42% 0.42% 0.42%
4 6 3 0.42% 0.42% 0.00% 0.42% 0.42% 0.42%




Estructura sometida a esfuerzos combinados de flexion - tension

Reacciones globales en los nudos de cimentacién

D+0.75 | D+0.75(L-
Nudo R D+L D+0.7E D-0.7E (Lr0.78) 0_7E)( 0.6D+0.7E | 0.6D-0.7E
X1 2.36 36.69 40.47 -26.69 31.18 37.45 39.72
1 Y1 100.00 22.66 137.34 52.00 138.00 -9.34 105.34
M1 4.01 127.35 1133.77 94.11 -101.73 128.64 -132.48
X2 2.36 4031 36.53 31.06 26.57 13955 37.28
2 Y2 100.00 137.34 22.66 138.00 52.00 105.34 934
M2 4.01 133.30 -126.89 101.38 -93.76 132.02 -128.17
Esfuerzos bajo las Zapatas aisladas 2x2
zapatas D+L D+0.7E D-0.7E D+0.75 | D+075(L- | o chi076 | 0.6D-0.7E
(L+0.7E) 0.7E)
Lizq:|  1.00 1.00 1.00 1.00 1.00 1.00 1.00
. Lder:  1.00 1.00 1.00 1.00 1.00 1.00 1.00
o izq 28.01 -89.85 134.66 57.58 110.80 98.81 125.70
o der 21.99 101.18 -65.99 83.58 -41.80 94.14 -73.03
Lizq:|  1.00 1.00 1.00 1.00 1.00 1.00 1.00
, Lder:  1.00 1.00 1.00 1.00 1.00 1.00 1.00
o izg 21.99 -65.64 100.83 -41.54 83.32 72.68 93.80
o der 28.01 134.31 -89.50 110.54 57.32 125.35 -98.46

Nota: Todas las combinacién que incluyen sismo estdn en volcamiento, resultando en una estructura insegura para la

ocurrencia del sismo






