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Three Hinged Arches

● Arches are a structural type suitable for spanning 
large distances.

● Forces developed within an arch are primarily 
compressive, with relatively small bending 
moments.

● The 3-Hinged Arch has a “hinge” at each pinned 
support plus one more internally.
The internal hinge provides one additional
statics equation to be written since the
moment at C is known (MC = 0). 
Therefore, Three Hinged Arches are statically 
determinate systems.
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Three Hinged Arches:
Step 01: 
Determine all external loads.

● Find resultants of distributed loads if any (e.g. wind, 
snow, dead load)

Step 02: 
Calculate vertical end reactions. (Ay & By)

● Calculate Ay & By by using the diagram of the whole 
structure.

● Sum moments at each reaction.
● ΣM = 0
● ΣFy = 0

Step 03: 
Draw FBD

● Draw an FBD of each side of the arch split at the 
hinge.



Three Hinged Arches:
Step 04: 
Calculate horizontal end reactions. (Ax & Bx)

● Summing moments at the internal hinge on an FBD of half of the 
structure to find the horizontal forces.

● ΣM = 0
● ΣFx = 0

Step 05: 
Find internal moments.

● Cut additional FBDs (e.g., at the knees)
● ΣM1@left knee = 0
● ΣM2@right knee = 0

Step 06: 
Find axial force in member:

● For member a: Fa = √Fax2  +Fay2
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Lab 06: Three Hinged Arches The arch may be visualized as a “cable” turned upside down, 
developing compressive stresses of the same magnitude as the 
tensile stresses in the cable.




