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4.1. EJERCICIO DIAGRAMA DE INTERACCION COLUMNA.pdf

	1. MÓDULO 1: ESTRUCTURAS
MSC.  CESAR AVENDAÑO
DISEÑO DE COLUMNAS
Construir el diagrama de interacción de la columna rectangular 0.30x0.50m, As = 6Φ1”, f ‘c = 280
𝑘𝑔
𝑐𝑚2,
fy = 4200
𝑘𝑔
𝑐𝑚2.
𝑃0 = 0.85 f ‘c Ag + As.fy
𝑃0 = 0.85𝑥280𝑥30𝑥50 + 30.60𝑥4200
𝑃0
2) Punto 2, falla balanceada:
d = 50 - 6.3 = 43.70 cm
c =
𝐸𝑐+𝐸𝑠2
=
0.003𝑥43.70
0.003+0.002
= 26.22 𝑐𝑚
1) Compresión pura, punto 1:
= 357 000 + 128 520 = 485 520 kg
𝑐
𝐸 x d
 


	2. MÓDULO 1: ESTRUCTURAS
MSC.  CESAR AVENDAÑO
𝐸𝑠1 =
0.003𝑥19.92
26.22
= 0.0022 > 𝐸𝑦 … Fluye el acero
Fuerzas en el acero:
𝐹1 = 𝐴𝑠1. 𝑓𝑠1 = 15.30𝑥4200 = 64 260 𝑘𝑔
𝐹2 = 𝐴𝑠2. 𝑓𝑠2 = 15.30𝑥4200 = 64 260 𝑘𝑔
Fuerzas en el concreto:
𝐶𝑐 = 0.85 f ‘c ab = 0.85x280x0.85x26.22x30
𝐶𝑐 = 159 129.18 𝑘𝑔
P = 𝐶𝑐 + 𝐹1 − 𝐹2 = 159 129.18 + 64260 − 64260
P = 159 129.18 kg
Cálculo de momentos
FUERZA (TN) BRAZO (CM) MOMENTO (TN-CM)
𝑪𝒄 159.129 13.85 2 203.94
𝑭𝟏 64.26 18.70 1201.66
𝑭𝟐 64.26 18.70 1201.66
M = 4607.26
𝑃2(46.07 𝑇𝑁 − 𝑀, 159.13 𝑇𝑁)
3) Para un valor de C = 10 cm
𝐸𝑠1 =
0.003𝑥3.70
10
= 0.0011 < 0.0021 (𝑛𝑜 𝑓𝑙𝑢𝑦𝑒 𝑒𝑙 𝑎𝑐𝑒𝑟𝑜)
𝐸𝑠2 =
0.003𝑥33.70
𝑓𝑠1 = 2𝑥106
𝑥0.0011 = 2220
𝑘𝑔
𝑐𝑚2
𝐹1 = 𝐴𝑠1. 𝑓𝑠1 = 15.30𝑥2220 = 33960.00 𝑘𝑔
𝐹 = 𝐴𝑠2. 𝑓𝑠2 = 15.30𝑥4200 = 64260.00 𝑘𝑔
= 0.010 > 0.0021 (𝑓𝑙𝑢𝑦𝑒 𝑒𝑙 𝑎𝑐𝑒𝑟𝑜)
10
2
 


	3. MÓDULO 1: ESTRUCTURAS
MSC.  CESAR AVENDAÑO
𝐶𝑐 = 0.85 f ‘c ab = 0.85x280x0.85x10x30 = 60 690.00 kg
P = 𝐶𝑐 + 𝐹1 − 𝐹2 = 60.69 + 33.97 − 64.26 = 30.40 𝑇𝑁
Cálculos de momentos:
FUERZA (TN) BRAZO (CM) MOMENTO (TN-CM)
𝑪𝒄 60.69 20.75 1 259.32
𝑭𝟏 34.00 18.70 635.80
𝑭𝟐 64.26 18.70 1 201.66
M = 3096.78
𝑃3(30.97 𝑇𝑁 − 𝑀, 30.40 𝑇𝑁)
4) Para un valor de C = 20.00 cm
𝐸𝑠1 =
0.003𝑥13.70
20
= 0.0021 > 𝐸𝑦 (𝑓𝑙𝑢𝑦𝑒 𝑒𝑙 𝑎𝑐𝑒𝑟𝑜)
𝐸𝑠2 =
0.003𝑥23.70
20
= 0.0036 > 𝐸𝑦 (𝑓𝑙𝑢𝑦𝑒 𝑒𝑙 𝑎𝑐𝑒𝑟𝑜)
𝐹1 = 𝐴𝑠1. 𝑓𝑠1 = 15.30𝑥4200 = 64260.00 𝑘𝑔
𝐹2 = 𝐴𝑠2. 𝑓𝑠2 = 15.30𝑥4200 = 64260.00 𝑘𝑔
𝐶𝑐 = 0.85 f ‘c ab = 0.85x280x0.85x20x30 = 121 380.00 kg
P = 𝐶𝑐 + 𝐹1 − 𝐹2 = 121 380.00 + 64 260 − 64 260 = 121 380 𝑘𝑔
Cálculo de momentos:
FUERZA (TN) BRAZO (CM) MOMENTO (TN-CM)
𝑪𝒄 121.380 16.50 2 002.77
𝑭𝟏 64.26 18.70 1 201.66
𝑭𝟐 64.26 18.70 1 201.66
 


	4. MÓDULO 1: ESTRUCTURAS
MSC.  CESAR AVENDAÑO
M = 4 406.09
𝑃4(44.06 𝑇𝑁 − 𝑀, 121.38 𝑇𝑁)
5) Para un valor de C = 40.00 cm
𝐸𝑠1 =
0.003𝑥33.70
40
= 0.0025 > 0.0021 (𝑓𝑙𝑢𝑦𝑒 𝑒𝑙 𝑎𝑐𝑒𝑟𝑜)
𝐸𝑠2 =
0.003𝑥3.70
40
= 0.0003 < 0.0021 (𝑛𝑜 𝑓𝑙𝑢𝑦𝑒 𝑒𝑙 𝑎𝑐𝑒𝑟𝑜)
𝑓𝑠2 = 2𝑥106
𝑥0.0003 = 555
𝑘𝑔
𝑐𝑚2
𝐹1 = 𝐴𝑠1. 𝑓𝑠1 = 15.30𝑥4200 = 64 260.00 𝑘𝑔
𝐹2 = 𝐴𝑠2. 𝑓𝑠2 = 15.30𝑥555 = 8 491.50 𝑘𝑔
𝐶𝑐 = 0.85 f ‘c ab = 0.85x280x0.85x40x30 = 242 760 kg
P = 𝐶𝑐 + 𝐹1 − 𝐹2 = 242 760 + 64 260 − 8 491.50 = 298 528.50 𝑘𝑔
Cálculo de momentos:
FUERZA (TN) BRAZO (CM) MOMENTO (TN-CM)
𝑪𝒄 242.76 8.00 1 942.08
𝑭𝟏 64.26 18.70 1 201.66
𝑭𝟐 8.49 18.70 158.76
M = 3 302.50
𝑃5(33.03 𝑇𝑁 − 𝑀, 298.53 𝑇𝑁)
𝐸𝑐
6) Para un valor C = 43.70 cm, a = 0.85x43.70 = 37.145 cm
 


	5. MÓDULO 1: ESTRUCTURAS
MSC.  CESAR AVENDAÑO
𝐸𝑠1 =
0.003𝑥37.40
43.70
= 0.00256 > 0.0021 (𝑓𝑙𝑢𝑦𝑒 𝑒𝑙 𝑎𝑐𝑒𝑟𝑜)
𝐸𝑠2 = 0
𝐹1 = 𝐴𝑠1. 𝑓𝑠1 = 15.30𝑥4200 = 64 260.00 𝑘𝑔
𝐹2 = 0
𝐶𝑐 = 0.85 f ‘c ab = 0.85x280x0.85x43.70x30 = 265 215.30 kg
P = 𝐶𝑐 + 𝐹1 = 265.215 + 64.26 + 0 = 329.475 𝑇𝑁
Cálculo de momentos:
FUERZA (TN) BRAZO (CM) MOMENTO (TN-CM)
𝑪𝒄 265.22 6.427 1 704.57
𝑭𝟏 64.26 18.70 1 201.66
𝑭𝟐 0.00 0.00 0.00
M = 2 906.23
𝑃6(29.06 𝑇𝑁 − 𝐶𝑀, 329.48 𝑇𝑁)
7) C = 7.5cm
𝐸𝑠1 =
0.003𝑥1.20
7.5
= 0.00048 < 𝐸𝑦 (𝑛𝑜 𝑓𝑙𝑢𝑦𝑒 𝑒𝑙 𝑎𝑐𝑒𝑟𝑜)
𝐸𝑠2 =
0.003𝑥(43.70 − 7.5)
7.5
= 0.01448 > 𝐸𝑦 (𝑓𝑙𝑢𝑦𝑒 𝑒𝑙 𝑎𝑐𝑒𝑟𝑜)
𝑓𝑠1 = 2𝑥106
𝑥0.00048 = 960
𝑘𝑔
𝑐𝑚2
𝐹1 = 𝐴𝑠1. 𝑓𝑠1 = 15.30𝑥960 = 14 688.00 𝑘𝑔
𝐹2 = 𝐴𝑠2. 𝑓𝑠2 = 15.30𝑥4200 = 64 260.00 𝑘𝑔
𝐶𝑐 = 0.85 f ‘c ab = 0.85x280x0.85x7.5x30 = 45 517.50 kg
P = 45 517.50 + 14 688.00 − 64 260.00 = −4 054.50 𝑘𝑔
 


	6. MÓDULO 1: ESTRUCTURAS
MSC.  CESAR AVENDAÑO
𝑃7(2 472.10 𝑇𝑁 − 𝐶𝑀, −4.15 𝑇𝑁)
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