T e

Datos
h(m) 5 W (kgfim) 800
L (m) 30 We, (kgf/m) 500
Calculode g'
Lareo (M) 32.2 r0.17 g (kgf/m) 800.00
tand 0.67 g’ (kgf/m) 161.48
0 33.6900675 p (kgf/m) 500.00
Resolucion del arco
Caso | Casolll Caso V
R 12000.00 R 807.40 R 5250.00
H 18000.00 H 519.04 H 3573.00
Mapoyo -692.1 Mapoyo -7785
Meentro 259.5 Meentro -1170
Cargas de disefio
Cargas
CP cVv
R 12807.40 R 5250
H 18519.04 H 3573.00
Pcp 22513.04 Pcv 5885.09
Memp -692.06 Memp 7785
Mc 259.52 Mc -1170
Cargas Mayoradas
U1 u2 U3
R 17930.4 R 17993.9 R 23768.88
H 25926.7 H 24009.4 H 27939.65
Memp -968.9 Memp -4723.0 Memp  -13286.47
Mc 363.3 Mc -273.6 Mc -1560.57
Empotramiento
U1 U2 U3
6 33.6900675 6 33.6900675 6 33.6900675
Pu (kgf) 31518.3 Pu (kgf) 29 958.2 Pu (kgf) 36 431.8
Mu (kgf*m) -968.9 Mu (kgf*m) -4 723.0 Mu (kgf*m) -13 286.5
Centro
U1 U2 U3
Pu (kgf) 25926.7 Pu (kgf) 24009.4 Pu (kgf) 27939.7
Mu (kgf*m) 363.3 Mu (kgf*m) -273.6 Mu (kgf*m) -1560.6
Disefio del arco
Datos
Pu (kgf) 36432 k 0.65
Mu (kgf*m) 13286 ¢(m) 3.6
Perfil KL/ min oFcr Pu/Pn Interaccion
2 UPN 300 35 1998 0.22 0.84 64.4 m de UPN 300
4 UPN 180 20 2083 0.22 0.89 128.9 m de UPN 180
fc 210 fy 4200 w 0.59
h Y e/h U \ Ag b b
40 0.8 0.912 0.20 0.182 0.16 1648.50 41.2 45

b/h b
0.89 40

45



T e

Datos
h (m) 10 W (kgfim) 800
L (m) 30 We, (kgf/m) 500
Calculode g'
Lareo (M) 38.9 r0.33 g (kgf/m) 800.00
tand 1.33 g’ (kgf/m) 533.33
0 53.1301024 p (kgf/m) 500.00
Resolucion del arco
Caso | Casolll Caso V
R 12000.00 R 2666.67 R 5250.00
H 9000.00 H 857.14 H 1786.50
Mapoyo -2285.7 Mapoyo -7785
Meentro 857.1 Meentro -1170
Cargas de disefio
Cargas
CP cVv
R 14666.67 R 5250
H 9857.14 H 1786.50
Pcp 17647.62 Pcv 5271.90
Memp -2285.71 Memp 7785
Mc 857.14 Mc -1170
Cargas Mayoradas
U1 u2 U3
R 20533.3 R 20225.0 R 26000.00
H 13800.0 H 12721.8 H 14686.97
Memp -3200.0 Memp -6635.4 Memp  -15198.86
Mc 1200.0 Mc 443.6 Mc -843.43
Empotramiento
U1 U2 U3
6 53.1301024 0 53.1301024 6 53.1301024
Pu (kgf) 24 706.7 Pu (kgf) 23 813.1 Pu (kgf) 29 612.2
Mu (kgf*m) -3 200.0 Mu (kgf*m) -6 635.4 Mu (kgf*m) -15 198.9
Centro
U1 U2 U3
Pu (kgf) 13800.0 Pu (kgf) 12721.8 Pu (kgf) 14687.0
Mu (kgf*m) 1200.0 Mu (kgf*m) 443.6 Mu (kgf*m) -843.4
Disefio del arco
Datos
Pu (kgf) 29612 k 0.65
Mu (kgf*m) 15199 ¢(m) 3.6
Perfil KL/ min oFcr Pu/Pn Interaccion
2 UPN 300 42 1944 0.18 0.89 77.8 m de UPN 300
4 UPN 180 24 2064 0.18 0.96 155.6 m de UPN 180
fc 210 fy 4200 w 0.59
h Y e/h v U \ Ag b b b/h
40 0.8 1.283 0.20 0.257 0.15 1429.25 357 40 1.00

40
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Datos
h (m) 15 W (kgfim) 800
L (m) 30 We, (kgf/m) 500
Calculode g'
Lareo (M) 50.0 r 0.50 g (kgf/m) 800.00
tan® 2.00 g’ (kgf/m) 988.85
0 63.4349488 p (kgf/m) 500.00
Resolucion del arco
Caso | Casolll Caso V
R 12000.00 R 4944.27 R 5250.00
H 6000.00 H 1059.49 H 1191.00
Mapoyo -4237.9 Mapoyo -7785
Meentro 1589.2 Meentro -1170
Cargas de disefio
Cargas
CP cVv
R 16944.27 R 5250
H 7059.49 H 1191.00
Pcp 18312.52 Pcv 5228.37
Menmp -4237.95 Memp 7785
Mc 1589.23 Mc -1170
Cargas Mayoradas
U1 u2 U3
R 23722.0 R 22958.1 R 28733.13
H 9883.3 H 9066.9 H 10376.98
Memp -5933.1 Memp -8978.0 Memp  -17541.54
Mc 2224.9 Mc 1322.1 Mc 35.08
Empotramiento
U1 U2 U3
0 63.4349488 0 63.4349488 0 63.4349488
Pu (kgf) 25 637.5 Pu (kgf) 24 589.2 Pu (kgf) 30 340.4
Mu (kgf*m) -5 933.1 Mu (kgf*m) -8 978.0 Mu (kgf*m) -17 541.5
Centro
U1 U2 U3
Pu (kgf) 9883.3 Pu (kgf) 9066.9 Pu (kgf) 10377.0
Mu (kgf*m) 2224.9 Mu (kgf*m) 1322.1 Mu (kgf*m) 35.1
Disefio del arco
Datos
Pu (kgf) 30340 k 0.65
Mu (kgf*m) 17542 ¢(m) 3.6
Perfil KL/ min oFcr Pu/Pn Interaccion
2 UPN 300 54 1834 0.20 1.02 100 m de UPN 300
4 UPN 200 28 2043 0.16 0.88 200 m de UPN 200
fc 210 fy 4200 w 0.59
h Y e/h v U \ Ag b b
40 0.8 1.445 0.20 0.289 0.13 1689.69 42.2 45

b/h b
0.89 40

45
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Datos
h (m) 10 wep (kgf/m) 800
L (m) 30 wev (kgf/m) 500
Calculo de g'
r0.33 g (kgf/m) 800.00
tan6 1.33 9" (kgf/m) 533.33
06 0.93 p (kgf/m) 500.00
Larco 38.89
Resolucion del arco
Caso | Caso Il Caso V
R 12000 R 2666.67 R 5025
H 9000 H 1142.86 H 2160
My, 2051.3 My, 7380
Mc -1420.1 Mc 0
Cargas de disefio
Cargas
CP Ccv
R 14666.67 R 5025
H 10142.86 H 2160
My 2051.28 Mys 7380
Mc -1420.12 Mc 0
Fuerzas axiales P
Centro
CpP Ccv
P 10142.86 P 2160
Mc -1420.12 Mc 0
o4
CP Ccv
0 (rad) 0.588 0.588
6 (deg) 33.69006753 33.6900675
\ 6666.67 \ 1275.00
H 10142.86 H 2160.00
P 12137.37 P 2504.47
Mys 2051.28 Mys 7380.00
Cargas Mayoradas
Ul u2
R 20533.3 R 20112.5
H 14200.0 H 13251.4
My, 2871.8 My, 6151.5
Mc -1988.2 Mc -1704.1
Cargas de disefio
Centro
U1 u2
Pu 14 200.0 Pu 13 251.4
Mu -1 988.2 Mu -1 704.1
o4
U1l u2
6 0.588 6 0.588
Vu 9333.3 Vu 8637.50
Pu (kgf) 16 992.3 Pu (kgf) 15817.1
Mu (kgf*m) 2 871.8 Mu (kgf*m) 6 151.5
Disefio del arco
Pu (kgf) 18572.0 k 0.65
Mu (kgf*m) 14269.5 £(m) 3.9
2UPN A ly 1z Zy Zz ry
UPN 300 82.6 10700 3014.14 843.45 467.52 11.38
4UPN A ly Iz zy Zz ry
UPN 180 80 8824.264 8824.3 777.0 777.0 10.5

u3
R 25640.00
H  15627.43
My: ~ 14269.54
Mc  -1704.14
u3
Pu 15 627.4
Mu -1 704.1
u3
6 0.588
Vu 10040.00

Pu (kgf) 18 572.0
Mu (kgf*m) 14 269.5

rz KL/Tmin KL/rin
6.04 41.8 42

rz KL/rmin KL/rmin
105 24.1 24

dFcr
1944
frer
2064

Pu/Pn
0.12
Pu/Pn
0.11

Interaccion
0.81
Interaccion
0.87



ey

Datos
h (m) 10 wep (kgf/m) 300
L (m) 20 wev (kgf/m) 400
Calculo de g'
r 0.50 g (kgf/m) 300.00
tan® 2.00 9" (kgf/m) 370.82
0111 p (kgf/m) 400.00
Larco 33.33
Resolucion del arco
Caso | Caso Il Caso V
R 3000 R 1236.07
H 1500 H 353.16
My, 633.9
Mc -438.8
Cargas de disefio
Cargas
CP Ccv
R 4236.07 R 2680
H 1853.16 H 768
My 633.88 Mys 2624
Mc -438.84 Mc 0
Fuerzas axiales P
Centro
CpP Ccv
P 1853.16 P 768
Mc -438.84 Mc 0
o4
CP Ccv
0 (rad) 0.785 0.785
6 (deg) 45 45
\ 1809.02 \ 680.00
H 1853.16 H 768.00
P 2589.55 P 1023.89
Mys 633.88 Mys 2624.00
Cargas Mayoradas
Ul u2
R 5930.5 R 6423.3
H 2594.4 H 2607.8
My, 887.4 My, 2072.7
Mc -614.4 Mc -526.6
Cargas de disefio
Centro
U1l u2
Pu 2594.4 Pu 2 607.8
Mu -614.4 Mu -526.6
o4
U1l u2
6 0.785 6 0.785
Vu 2532.6 Vu 2510.82
Pu (kgf) 3 625.4 Pu (kgf) 3619.4
Mu (kgf*m) 887.4 Mu (kgf*m) 2 072.7
Disefio del arco
Pu (kgf) 4745.7 k 0.65
Mu (kgf*m) 4959.1 ¢(m) 3.3
2UPN A ly 1z Zy Zz
UPN 180 40 1922 753.46 255.37 161.60
4UPN A ly Iz zy Zz
UPN 100 42.4  1630.80208 1630.8 240.8 240.8

u3
R 9371.28
H 3452.59
Mys 4959.06
Mc -526.61
u3
Pu 3452.6
Mu -526.6
u3
6 0.785
Vu 3258.82

Pu (kgf) 4 745.7
Mu (kgf*m) 4 959.1

KL/Min KL/Tmin
4.34 49.9 50

KL/rmin KL/rmin
6.2 34.9 35

dFcr
1873
frer
1998

Pu/Pn
0.06
Pu/Pn
0.06

Interaccion
0.89
Interaccion
0.94
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Datos
h (m) 10
L (m) 10
Calculo de g'
r 1.00
tan® 4.00
0 1.33

300
400

wep (kgf/m)
wev (kgf/m)

g (kgfim) 300.00
g’ (kgf/m) 936.93
p (kgfim) 400.00

Larco 36.67
Resolucion del arco
Caso |
R 1500
H 375

Cargas de disefio
Cargas
CP

Caso Il

R 3061.55

H 598.08
Mys 400.40
Mc -277.20

Fuerzas axiales P
Centro
CP
P
Mc -

z

CpP

0 (rad)
0 (deg)
\% 1

598.08
277.20

1.107

63.43494882

140.39

H 598.08
P 1287.46

M4

Cargas Mayoradas
Ul
R 4286.2
H 837.3
My 560.6
Mc -388.1

Cargas de disefio
Centro
U1
Pu 837.3
Mu -388.1

o4
U1
6 1.107
Vu 1596.5

Pu (kgf) 1802.4
Mu (kgf*m) 560.6
Disefio del arco
Pu (kgf) 2168.9
Mu (kgf*m) 1530.1
2UPN A ly
UPN 100 21.2
4UPN A ly
UPN 80 31.36

400.40

318

810.5328

1
Iz

h
{
Caso V
R 1561.55 R 1340
H 223.08 H 192
My, 400.4 My, 656
Mc -277.2 Mc 0
cv
R 1340
H 192
Mgy 656
Mc 0
cv
P 192
Mc 0
cv
1.107
63.4349488
\Y 340.00
H 192.00
P 389.97
Mgy 656.00
u2
R 4343.9
H 813.7
My, 808.5
Mc -332.6
u2
Pu 813.7
Mu -332.6
u2
6 1.107
Vu 1538.47
Pu (kgf) 1739.9
Mu (kgf*m) 808.5
zy Zz
93.44 75.88 58.94
zy Zz
810.5 145.7 145.7

u3
R 5817.86
H 1024.89
Mys 1530.08
Mc -332.64
u3
Pu 1024.9
Mu -332.6
u3
6 1.107
Vu 1912.47

Pu (kgf) 2 168.9
Mu (kgf*m) 1 530.1

rz KL/ fin KL/ min $Fer
3.02 78.9 79 1551

rz KL/rmin KL/rmin frer
51 46.9 47 1901

Pu/Pn
0.07
Pu/Pn
0.04

Interaccion
0.93
Interaccion
0.48



ey

[wep (kgf/m) I 2784|wev (kgf/m) | 600 | }
Caso | Caso Il Caso V
[ hm) | R | H R H [ My R H My Pu(kgf) | Mu (kgf*m) [perfil

L=40 35  55680.00 15908571 1103.97 1802.40 1132.27 8040.00 1316571 1574400 21730406  26549.13 W 12x106
4 55680.00 139 200.00 1429.73 2042.47 1466.39 8040.00 1152000 1574400 19154972  26950.07 W 12x96

45 5568000 12373333 1792.63 2276.35 1838.59 8040.00  10240.00 1574400 17167593 2739671 W 12x96

L=50 4 6960000  217500.00 1158.90 2069.46 148576  10050.00  18000.00  24600.00  295909.67  41142.92 W 12x152
5 69600.00 174 000.00 1787.16 2553.09 229124 1005000 1440000 2460000  239437.15  42109.48 W 12x136

6  69600.00  145000.00 2534.23 3016.94 324901  10050.00 1200000  24600.00  202260.83 4325881 W 12x136

L=60 35 8352000  357942.86 747.82 1831.40 1150.50  12060.00 2962286 3542400 48229824  58059.00 W 12x230
4 8352000 313 200.00 972.87 2084.72 149672  12060.00 2592000 3542400 42343965 5847446 W 12x210

45 8352000  278400.00 1225581 2334.88 188587  12060.00  23040.00 3542400 37782533 5894144 W 12x210

5 8352000  250560.00 1505.94 2581.61 231683  12060.00 2073600 3542400  341480.53 5945859 W 12x190

55 8352000 22778182 1812.47 2824.63 278841 1206000 1885091 3542400 31187574 6002449 W 12x190

6 8352000  208800.00 2144.60 3063.71 329938 1206000 1728000 3542400 28732458  60637.66 W 12x190

peso perfil

158
143
143

227
202
202

343
313
313
283
283
283

[t (m)

|Peso total (kgf)l

40.82
41.07
41.35

50.85
51.33
51.92

60.54
60.71
60.90
61.11
61.34
61.60

6 449.03
5872.53
5913.05

11543.71
10369.33
10487.84

20766.74
19 002.58
19 061.70
17 294.44
17 360.48
17 432.80



	ejer_arco1
	ejercicios Arco 1
	ejercicios Arco 2
	ejercicios Arco 3

	ejem_arco2
	ejemarco1
	ejemarco2
	ejemarco4

	ejem_arco3

