
Earthquake Engineering Challenges 
 

 
 
Earthquakes can cause much loss of life and millions of dollars in damage to cities.  While most building 
designs need not consider the stresses produced when the ground shakes, building in areas that are 
earthquake prone need to be designed to withstand such pressures.  In these areas, engineers face the 
challenge of designing more robust buildings to withstand the effects of earthquakes.  Earthquake-proof 
buildings are often designed to bend and sway with the motion of an earthquake instead of cracking and 
breaking under the pressure.   Have you ever looked at a really tall building such as a skyscraper pictured 
above? While it may appear fragile and delicate, it is designed to be sturdy and strong so as to withstand 
natural elements such as wind, rain, lightening, and tornadoes.  In addition, since it is located in an 
active earthquake zone known as the San-Andreas Fault, the building is reinforced with a variety of 
structural supports.  
 
Because earthquakes can cause foundations to move, and even entire buildings to crumple, engineers 
include structural design techniques that help buildings withstand damage from earthquake forces.   The 
side-to-side motion of an earthquake can cause the top and bottom of a building to move in different 
directions.  This side-to-side motion, often called shear, can be very damaging.  
 
To minimize this damaging shear, cross bracing, shock absorbers and tapered geometry are three useful 
techniques that can help.  Earthquake-proof buildings will typically include cross bracing that form 
triangles within its design geometry.  All triangles have one thing in common (apart from having three 
sides): they form a stable shape. They are the building blocks of many structures because their shape 
gives them an unusual ability to bear large forces without bending or warping.    
 

 

If you make a square out of straws like the one pictured above, it takes just a little push on the side to 
find out that it doesn’t tend to stay square.  Do the same with a triangle, and you can push and pull on it 
yet it still has a propensity to keep its shape.  You see, a triangle is inherently rigid and tough.   This is 
why, when you look closely around, you will see triangles all over the place.   You can find them in 
bridges, construction cranes, houses and, of course, earth-quake proof buildings where super stable 
structures can save lives and lessen the impact of this type of natural disaster.  

In this STEM Challenge, you will act as an earthquake engineer and develop and test a small model of 
earthquake-proof skyscraper (tower).  Your tower should have columns (legs) that extend from the base 
of the tower and cross braces that divide the legs up into shorter and shorter units. Since shock 
absorbers are usually built underground, they will not be included in this model. A large base that is 
tapered (becomes narrower as you move up) is also recommended.   Their goal is to minimize the 
impact of shear through reinforcement and smart construction.  

The Transamerica Building 

in San Francisco withstood 

a major quake in 1989.  


