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Do you recognize any of the buildings in the picture above? They are famous structures 

from around the world that attract a combined 18 million tourists per year! Architects, 

city planners, tourists, and collectors all might have a reason to want mini replicas like 

those above that are scale models of the actual buildings.  

 

In this exploration, you will:  

 

1) Build a model of Italy’s iconic leaning tower 

2) Create a second famous building of your choice based on real dimensions 

3) Use your scale models to simplify calculations about the real buildings 

4) Research another famous building to figure out the dimensions you’ll need to 

make a scale model  

 

 

 

 

 

 

 



Part I: The Leaning Tower of Pisa 

 

A model of a building like the four shown above obviously needs to be much, much smaller than 

the actual building, but it should still have the same relative proportions. In math, this property is 

called similarity. Examine the two triangles below:  

 

 
 

Clearly the triangles are not identical, but they are in fact similar. They are the same shape, but 

just different sizes. Perhaps ∆ DEF has side lengths that are twice as long as the same sides in 

∆ ABC. We would say that the scale factor from ∆ DEF to ∆ ABC is 0.5, because you need to 

multiply the side lengths of ∆ DEF by 0.5 to get the side lengths of ∆ ABC.  

 

Let’s consider our first building, the Leaning Tower of Pisa. Some of its actual dimensions are 

provided below:  

 

 



The Leaning Tower of Pisa is a total of 57 m tall. We want all of our models that we build today 

to be 50 BlocksCAD units (50 mm) tall. To find the scale factor that will take us from an actual 

dimension in meters to the units we want in BlocksCADs, we can use the following formula:  

 

Scale factor = 50 𝑢𝑛𝑖𝑡𝑠 ÷  𝑎𝑐𝑡𝑢𝑎𝑙 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 

 

What is the scale factor that we need to use for the Leaning Tower of Pisa, rounded to the 

nearest tenth?      

 

   ____________ 

 

Now that you know the scale factor, you can multiply any actual dimension from above by the 

scale factor and you’ll know how many units to make that piece in BlocksCAD! Use the following 

table to help you organize your calculations as you build the model tower shown below.  

 

Note: Not all of the actual dimensions you’ll need are given to you! Use your best judgement to 

replicate the image.  

 

  
 

 

 

Part of Building Actual Length (meters) Scaled Length (BlocksCAD units) 

Height of big cylinder 48 m   

Diameter of big cylinder 20 m  

Height of small cylinder 9 m  

 

 

Checkpoint: The real tower has a 5.5° tilt. Incorporate this into your design and then show your 

teacher your replica building before moving on.  

 

 

 



Part II: Scaling Around the World 

 

The buildings below are the Empire State Building in New York, the “Big Ben” clock tower in 

London, and the Taj Mahal in India. Pick one to make a scale model of. You’ll first need to figure 

out the scale factor by dividing 50 by the total height of your building, as we did above. Look at 

the dimensions below and complete this calculation for your building.  

 
 

Building choice:  __________      Total height = _________      Scale factor = _________ 



Now that you have a scale factor, you can convert each of the dimensions on your building to 

the number of units that you want for each shape in BlocksCAD. Instead of using a table this 

time, annotate (add to) the picture of your building above with the BlocksCAD units that 

correspond with each meter dimension. For example, if your scale factor were 0.2 you might 

write: 10 m → 2  BlocksCAD units because 10 x 0.2 = 2.  

 

Once you have all of your dimensions converted, start building in BlocksCAD! There will be 

some dimensions that you don’t know, so just do your best to replicate the shape of the building! 

 

Checkpoint: Add additional details to your building until your facilitator tells you to move on.  

 

 

 

Part III: Architecture Calculations  

 

Once you know the scale factor between a model and the real structure, you can do calculations 

using your model that can help you learn a lot about the real building! Regardless of which 

model you built, try using the information in each problem below to learn something about the 

actual structure.  

 

1) Imagine that the scale factor to get from a Big Ben BlocksCAD model to the real Big Ben 

is 2. If you know that the minute hand on the model clock is 5 BlocksCAD units long and 

the hour hand is 3 units long, how many meters long are the real hands of Big Ben’s 

clock?  

 

 

 

 

 

 

 

2) The diameter of the sphere on a BlocksCAD Taj Mahal model is 20 units. The scale 

factor to get from this model to actual Taj Mahal meters is 1.3. What is the volume of the 

sphere on the actual Taj Mahal?  

 

Hint: The volume of a sphere can be calculated with the formula V = (4/3) x 𝜋 x r3. Can you use 

the information you have to figure out the radius of the real Taj Mahal sphere so that you can 

use this formula? 

 

 

 

 

 



3) The height of an Empire State Building BlocksCAD model is 60 units. The real building is 

475m tall. If the real building has a lightning rod that is 67 m tall, how tall should be 

model lightning rod be?  

 

 

 

 

 

 

 

 

  

Part IV: Your Own Model 

 

For additional building and scaling practice, pick one of the following structures to create in 

BlocksCAD and follow the outline below: 

 

● Sketch the shapes you’ll want to use in your model 

● Look up the actual dimensions (estimate if you need to) of these pieces 

● Decide how big you want your model to be and calculate a scale factor 

● Convert your dimensions into appropriate BlocksCAD units and then start building! 

 

 

 


