
DESARROLLO DE ALGUNOS EJERCICIOS 
DEL TPN° 1



P2
P1

20° 35°

𝑅𝑥 = Σ𝐹𝑥 = 0 ⇒ 𝑅𝑥 = 𝑃1𝑥 + 𝑃2𝑥

460 𝐾𝑁 ∗ cos 160° + 𝑃2 ∗ 𝑐𝑜𝑠35° ⇒ 460𝐾𝑁 𝑐𝑜𝑠160° = 𝑃2 𝑐𝑜𝑠35°

𝑃2 =
−460𝐾𝑁 𝑐𝑜𝑠160°

𝑐𝑜𝑠35°
= 527.69 𝐾𝑁

𝑅𝑦 = Σ𝐹𝑦 ⇒ 𝑅𝑦 = 𝑃1𝑥 + 𝑃2𝑥 = 460𝐾𝑁 𝑠𝑒𝑛160° + 527.69𝑠𝑒𝑛35° ⇒

𝑅𝑦 = 589.59 𝐾𝑁 ⇒ 𝑅 = 𝑅𝑥2 + 𝑅𝑦2 = 589.59 KN

Y

X



Y
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PAC

p
PCB

250°

25°

𝑅𝑥 = Σ𝐹𝑥 = 0 = 𝑃𝐴𝐶𝑥 + 𝑃𝐶𝐵𝑥 + 𝑃𝑥

𝑃𝐴𝐶 𝑐𝑜𝑠150° + 𝑃𝐶𝐵𝑐𝑜𝑠250° + 𝑃𝑐𝑜𝑠295° = 0

𝑃 =
−480𝐾𝑁𝑐𝑜𝑠150°

𝑐𝑜𝑠295°
+

𝑃𝐶𝐵𝑐𝑜𝑠70°

𝑐𝑜𝑠295°

𝑃 = 983.61 𝐾𝑁 + 0.81 𝑃𝐶𝐵

𝑅𝑦 = Σ𝐹𝑦 = 0 = 𝑃𝐴𝐶𝑦 + 𝑃𝐶𝐵𝑦 + 𝑃𝑦

𝑃𝐴𝐶 𝑠𝑒𝑛150° + 𝑃𝐶𝐵𝑠𝑒𝑛250° + 𝑃𝑠𝑒𝑛295° = 0

−480𝐾𝑁𝑠𝑒𝑛150° = 𝑃𝑠𝑒𝑛 270° + 983.61𝐾𝑁𝑠𝑒𝑛 295° − 0.81𝑃𝐶𝐵 𝑠𝑒𝑛295°

651.45𝐾𝑁 = 𝑃𝐶𝐵 𝑠𝑒𝑛70° − 0.81𝑠𝑒𝑛295° ⇒ 𝑃𝐶𝐵 = 389.20 𝐾𝑁

P=668.35KN



Y

X

PAC

PAB

20°
40°

P

Σ𝐹𝑥 = 0 ⇒ 𝑇𝐴𝐶 𝑐𝑜𝑠20° + 𝑇𝐴𝐵𝑐𝑜𝑠140°

𝑇𝐴𝐶 =
−𝑇𝐴𝐵𝑐𝑜𝑠140°

𝑐𝑜𝑠20°

Σ𝐹𝑦 = 0 ⇒ 𝑇𝐴𝐶𝑠𝑒𝑛20° + 𝑇𝐴𝐵𝑠𝑒𝑛140° + 𝑃𝑠𝑒𝑛270° = 0

−𝑇𝐴𝐶 𝑐𝑜𝑠140° ∗ 𝑡𝑔20° + 𝑇𝐴𝐵 𝑠𝑒𝑛 140° − 𝑃 = 0

𝑇𝐴𝐵 𝑠𝑒𝑛140° − 𝑐𝑜𝑠140° ∗ 𝑡𝑔20° = 𝑃 ⇒ 𝑇𝐴𝐵 = 4.25 𝐾𝑁

𝑇𝐴𝐶 = 3.47 𝐾𝑁



𝐷𝐴 = (𝑋𝐷 − 𝑋𝐴)2+(𝑌𝐷 − 𝑌𝐴)2+(𝑍𝐷 − 𝑍𝐴)2

𝐷𝐴 = (0 − 0)2+(0 − 5.60)2+(−3.30 − 0)2= 6.50 𝑚

𝐶𝐴 = (𝑋𝐶 − 𝑋𝐴)2+(𝑌𝐶 − 𝑌𝐴)2+(𝑍𝐶 − 𝑍𝐴)2

𝐶𝐴 = (−4.2 − 0)2+(0 − 5.60)2+(0 − 0)2= 7.00 𝑚

𝐵𝐴 = (𝑋𝐵 − 𝑋𝐴)2+(𝑌𝐵 − 𝑌𝐴)2+(𝑍𝐵 − 𝑍𝐴)2

𝐵𝐴 = (−4.2 − 0)2+(0 − 5.60)2+(2.40 − 0)2= 7.40 𝑚

𝑐𝑜𝑠𝛼1 =
𝑋𝐷 − 𝑋𝐴

6.50𝑚
= 0 𝑐𝑜𝑠𝛽1 =

𝑌𝐷 − 𝑌𝐴

6.50𝑚
= −0.86

𝑐𝑜𝑠𝛾1 =
𝑍𝐷 − 𝑍𝐴

6.50𝑚
= −0.51

𝑐𝑜𝑠𝛼2 =
𝑋𝐶 − 𝑋𝐴

7.00𝑚
= −0.60 𝑐𝑜𝑠𝛽2 =

𝑌𝐶 − 𝑌𝐴

7.00𝑚
= −0.80

𝑐𝑜𝑠𝛾2 =
𝑍𝐶 − 𝑍𝐴

7.00𝑚
= 0.0

𝑐𝑜𝑠𝛼3 =
𝑋𝐵 − 𝑋𝐴

7.40𝑚
= 0.57 𝑐𝑜𝑠𝛽3 =

𝑌𝐵 − 𝑌𝐴

7.40𝑚
= −0.76

𝑐𝑜𝑠𝛾3 =
𝑍𝐵 − 𝑍𝐴

7.40𝑚
= 0.32



𝑃𝑥 = Σ𝐹𝑥 = 0

𝑇𝐴𝐷 𝑐𝑜𝑠𝛼1 + 𝑇𝐴𝐶𝑐𝑜𝑠𝛼2 + 𝑇𝐴𝐵𝑐𝑜𝑠𝛼3 = 0

−0.60𝑇𝐴𝐶 + 250𝑁 ∗ 0.57 = 0 ⇒ 𝑇𝐴𝐶 = 237.50𝑁

𝑃𝑦 = Σ𝐹𝑦

𝑃𝑦 = 𝑇𝐴𝐶𝑐𝑜𝑠𝛽1 + 𝑇𝐴𝐶𝑐𝑜𝑠𝛽2 + 𝑇𝐴𝐵𝑐𝑜𝑠𝛽3

𝑃𝑦 = 151.86𝑁 ∗ −0.86 + 237.5𝑁 ∗ −0.80 + 250 ∗ −0.76 ⇒ 𝑃𝑦 = −510.60 𝑁

𝑃𝑧 = Σ𝐹𝑧 = 0

𝑇𝐴𝐷𝑐𝑜𝑠𝛾1 + 𝑇𝐴𝐶𝑐𝑜𝑠𝛾2 + 𝑇𝐴𝐵𝑐𝑜𝑠𝛾3 = 0

−0.51 ∗ 𝑇𝐴𝐷 + 237.5𝑁 ∗ 0 + 250𝑁 ∗ 0.32 = 0 ⇒ 𝑇𝐴𝐷 = 151.86𝑁

𝑃 = −𝑃𝑦 ⇒ 510.60 𝑁



P1

P2
P3

2m

4m 4m
𝑅𝑥 = Σ𝑃𝑖 𝑐𝑜𝑠𝛼𝑖 =

= 𝑃1𝑐𝑜𝑠180° + 𝑃2𝑐𝑜𝑠270° + 𝑃3𝑐𝑜𝑠270° = −250𝑁

𝑅𝑥 = Σ𝑃𝑖 𝑐𝑜𝑠𝛼𝑖 = −250𝑁

𝑅𝑦 = Σ𝑃𝑖 𝑠𝑒𝑛𝛼𝑖 =

= 𝑃1𝑠𝑒𝑛180° + 𝑃2𝑠𝑒𝑛270° + 𝑃3𝑠𝑒𝑛270° = −6300𝑁

𝑅𝑦 = Σ𝑃𝑖 𝑠𝑒𝑛𝛼𝑖 = −6300𝑁

𝑅 = 𝑅𝑥2 + 𝑅𝑦2 = (−250𝑁)2+(−6300𝑁)2= 6304.96 𝑁 = 𝑅

𝑡𝑔𝛼𝑅 =
𝑅𝑦

𝑅𝑥
⇒ 𝛼𝑟 = 𝑎𝑟𝑐𝑡𝑔

−6300𝑁

−250𝑁
= 87.72° = 87°43′39"
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P1

P2
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R

87.72°

O

Σ𝑀𝑜 = Σ𝑃𝑖 ∗ 𝑑𝑖 = 𝑅𝑥 ∗ 𝑦𝑟 + 𝑅𝑦 ∗ 𝑥𝑟

Σ𝑃𝑖 ∗ 𝑑𝑖 = 𝑃2 ∗ 4𝑚 + 𝑃3 ∗ 8𝑚 − 𝑃1 ∗ 2𝑚 = 250𝑁 ∗ 0𝑚 + 6300𝑁 ∗ 𝑥𝑟 ⇒ 𝑥𝑟 = 5.69𝑚

Xr





P1

P2

P3

P4
Esv

Esh

𝑃1 = 10𝑚 ∗ 1𝑚 ∗ 1𝑚 ∗
22𝐾𝑁

𝑚2
= 220𝐾𝑁/𝑚

𝑃2 = 10𝐾𝑁 ∗ 𝑚3 ∗ 8𝑚 ∗
8𝑚

2
= 320𝐾𝑁/𝑚

𝑃3 = 2𝑚 ∗ 5𝑚 ∗ 1𝑚 ∗
22𝐾𝑁

𝑚3
= 220𝐾𝑁/𝑚

𝐸𝑠ℎ =
10𝐾𝑁

𝑚
∗ 𝑐𝑜𝑠30° = 8.66 𝐾𝑁

𝐸𝑠𝑣 =
10𝐾𝑁

𝑚
∗ 𝑠𝑒𝑛30° = 5𝐾𝑁/𝑚

Σ𝑀𝐴 = 𝑃1 ∗ 4.50𝑚 − 𝑃2 2𝑚 +
1

3
∗ 8𝑚 + 𝑃3 ∗ 2.50𝑚 + 𝑃4 2𝑚 +

2

3
∗ 2𝑚 + 𝐸𝑠ℎ ∗ 3𝑚 + 𝐸𝑠𝑣 ∗ 3𝑚 =

Σ𝑀𝐴 = 990𝐾𝑁𝑚 − 1493,33𝐾𝑁𝑚 + 550𝐾𝑁𝑚 + 733.33𝐾𝑁𝑚 + 25.98𝐾𝑁𝑚 + 15𝐾𝑁𝑚 = 820.98𝐾𝑁𝑚

𝑃4 = 2𝑚 ∗
10𝑚

2
∗
22𝐾𝑁

𝑚
= 220𝐾𝑁/𝑚



EL GRUPO DE TRABAJO DEBERA 
COMPLETAR LOS EJERCICIOS DEL TP1


