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Determine the global degree of static indeterminacy (DSI) . If possible, calculate the reaction forces 

at the supports of the next structure. Determine its force laws and bending moments laws. Draw its 

corresponding diagrams. 

 

1) Degree of static indeterminacy 

EDSI = 5 − 3 = 2                               

IDOF = 3(4 − 1) = 9 

IL = 2[2(2 − 1)] + 3(2 − 1) = 7                                 

IDSI = 7 − 9 = −2 

DSI = EDSI + IDSI = 2 − 2 = 0 

Therefore, the structure is completely linked and the reactions are statically determined. Now, we 

are going to use the equations of equilibrium to solve it. 
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2) Reaction forces 

∑ MB = 0 → VA −
1

2
. 3.1.

2

3
= 0 → 𝐕𝐀 = 𝟏 𝐍 

∑ Fy = 0 → VA + VF +
1

2
=

3

2
→ 𝐕𝐅 = 𝟎 𝐍 

∑ ME = 0 → 2. VA + 2. HA −
1

2
. 3.1.

5

3
−

5

2
− 3.1 = 0 →  𝐇𝐀 = 𝟑 𝐍 

∑ Fx = 0 → 𝐇𝐅 = 𝟎  𝐍 

∑ ME = 0 → 𝐌𝐅 = 𝟎  𝐍 → Then it is not neccesary to analyze the arch‼ 

3) Force laws diagrams 

Stretch AB  

𝐍𝐀𝐁 = −𝟑 𝐍  

q(x) = q0 (1 −
x

L
) = 3(1 − 𝑥) 

VT(x) = ∫ q0 (1 −
ξ

L
) dξ =

x

0

[q0 (ξ −
ξ2

2L
)]

0

x

= 3 (𝑥 −
𝑥2

2
) 

𝐕𝐀𝐁 = 1 − 3 (x −
x2

2
) =

𝟑𝒙𝟐

𝟐
− 𝟑𝐱 + 𝟏 𝐍 

MT(x) = ∫ q0 (ξ −
ξ2

2L
) dξ =

x

0

[q0 (
ξ2

2
−

ξ3

6L
)]

0

x

= 3 (
x2

2
−

x3

6
) 

𝐌𝐀𝐁 = x − 3 (
x2

2
−

x3

6
) =

𝒙𝟑

𝟐
−

𝟑𝒙𝟐

𝟐
+ 𝐱  𝐍. 𝐦 

Mmax →
dM(x)

dx
= V(x) = 0 → x = 0,47 m → 𝐌𝐦𝐚𝐱 = 𝟎, 𝟏𝟗𝟐 𝐍. 𝐦 

Stretch BC  

𝐍𝐁𝐂 = −𝟑 𝐍  

𝐕𝐁𝐂 = −
3

2
+ 1 = −

𝟏

𝟐
 𝐍 

𝐌𝐁𝐂 = −x −
3

2
(x −

1

3
) = −

𝐱

𝟐
+

𝟏

𝟐
 𝐍. 𝐦 

http://www.elrincondelingeniero.com/


∑ √Ingenierodel

El

Rincon

 

http://www.elrincondelingeniero.com/ 
Stretch CD 

𝐍𝐂𝐃 = −𝟎, 𝟓 𝐍  

𝐕𝐂𝐃 = 𝟑 𝐍 

𝐕𝐂𝐃 = 𝟑𝐲 − 𝟑 𝐍. 𝐦 

Stretch ED  

𝐍𝐄𝐃 = −𝟎, 𝟓 𝐍  

𝐕𝐄𝐃 = 𝟎 𝐍; 𝐌𝐄𝐃 = 𝟎 𝐍. 𝐦 

4) Force laws diagrams 
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