
The Effect of the Virginia Earthquake on the Washington Monument 
 

Washington Monument Data: 
• 555.43 feet tall, with a square base that is 55.12 feet wide that tapers to 34.4 

feet at the top before the pointed tip. 
• A 9” triangular prism made of aluminum is atop the monument. 
• Made from Cockeysville marble (a type of dolomitic marble). 
• Each block is 2 ft. in height by 15”-18” thick. 

Overview: Since the structure of the monument was immensely complex (see 
Figure 1), for research purposes it was modeled as a cantilever beam (see Figure 2). 
This allowed for much easier hand calculations to verify results from SAP2000. The 
simplest model will utilize linear, elastic beam elements to represent sections of the 
monument along its height. The overall objective of this project is to investigate the 
possibility of damage to the Washington Monument caused by the magnitude 5.8 
Mineral, Virginia earthquake using SAP2000 to create finite element analysis 
models.  Figure 3 shows the acceleration data from the earthquake used in the 
analysis of the models. 
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Results:  
In comparison of the hand calculations to verify 
SAP2000 results, the deflections and reactions were 
of similar magnitude (see Table 1). 
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Figure 4: Deformed Shape 

The motion data for the Virginia earthquake was used 
in a modal analysis For the full monument, the model 
showed no movement at all during the earthquake. 
Since this is highly unlikely, this data was thrown out. 
The complexity of the model most likely interfered 
with the results. For the cantilever beam (see Figure 
4), the simplified monument was seen to move in 
nodal 1 behavior (basically side to side). Additionally, 
it deflected in the in the x-direction (where the side to 
side movement was seen) of around 0.14 inches. The 
rest of the deflections were of an order of ten less. All 
of the rotations found were on a magnitude of 10-4, 
which is very small.  

Conclusion: From this model, I would conclude 
that there must have been additional factors which 
caused the monument to crack, not just the 
earthquake itself. The deflection of the beam was 
not outside the norm of any of the deflections I 
calculated. Due to the assumptions, such as the 
behavior of marble similar to concrete, the results 
also could be biased. 

 

Table 1: Results 


