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Problem and 
Hypothesis

Problem-Can you reduce the wind on people 
around skyscrapers?

Wind can be bad around skyscrapers because 
it bounces between buildings like a natural 
canyon making the wind stronger, and the 
front of the building pushes the wind toward 
the people at ground level. Objects, including 
people, on balconies can be blown around 
because of the stronger wind forces.

Hypothesis-I think you can change the 
building to reduce the wind forces on people 
on balconies and at the ground level.
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.istockp
hoto.com%2Fphotos%2Fwind-storm&psig=AOvVaw3Zx-
nI6jkjmPxvKND45E3S&ust=1637283180413000&source=images&cd=vf
e&ved=0CAgQjRxqFwoTCNilmq_ZoPQCFQAAAAAdAAAAABAD



Introduction and Research

I think this project is important because 
skyscrapers make wind problems for people on the ground 
and on balconies. Architects, engineers, and the building 
owner could benefit from this project because knowing how 
to modify the building would make it safer and more 
comfortable for the people who live and work there.

Ever since they started building skyscrapers, they've had 
problems with the wind. When the wind hits the side of the 
building some wind goes up and some goes down. This is 
called the down drought effect.

Wind hits building

The 
downdraught 
effect

https://ichef.bbci.co.uk/news/976/cpsprodpb/95D3/produ
ction/_84155383_wind_tunnel_effect_624in.png

Downdraught 
effect



Research 
Continued

There is a building in London named The Walkie 
Talkie. It is fat at the top and skinnier at the 
bottom, so more wind blows down making the 
wind pressure stronger than normal and is 
known to flip cars over because of this.

The Burj Khalifa is the tallest building in the 
world. The building engineers did lots of wind 
studies on that building to make sure that people 
could enjoy their expensive apartment balconies. 
The wind studies caused them to have to modify 
the building to make that possible. Also, Brigham
Young University did some research on adding a 
"new second-skin façade" to protect the 
balconies.

The Walkie Talkie Building

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.theguardian.com%2F
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My Plan

My plan for my project was to make a 
skyscraper out of cardboard boxes 
that I stacked together. Then I would 
have an air blower to make wind for 
the building. That would be test one 
and for test 2 I would add a canopy 
near the bottom. For test 3 I would 
have a podium at the base of the 
building by making the bottom box 
stick out.
Then I wanted to make balconies as 
test four. The final test, test five 
would be adding a 'second-skin' to 
the balconies.

We ended up not using the 
mat in the red circle.



Materials

• Extension cord

• Cardboard boxes 

• Air blower (tennis court drier)

• Lego guys

• Pieces of cardboard for the balconies and canopy

• Hot glue

• Duct tape

• Headphones and glasses (for ear and eye protection)

• Measuring tape

• Cardboard for the semi-open second-skin

• BENETECH Digital Anemometer (Wind speed range:0~50m/s)

• Adjustable basketball hoop to pin boxes underneath

• Sharpie marker

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.istockphoto.com%2Fphotos%2Fskyscraper-
background&psig=AOvVaw1gYzomyb5p4Ej2cGbdJ_z2&ust=1642564346917000&source=images&cd=vfe&ved=
0CAsQjRxqFwoTCNif7KizuvUCFQAAAAAdAAAAABAD



Procedures
1. Evaluate the scale of Lego guys to the skyscraper. Determined ¼”= 1’-0” scale was appropriate.

2. Build balconies to scale with cardboard and hot glue.

3. Stack boxes from biggest to smallest to create a skyscraper model with a flat face.

4. Anchor boxes by pinning them underneath a basketball hoop.

5. Find about 60 Lego guys and only use Lego heads, bodies, and legs. No hats/hair. I used 60 but including balconies, I used 76.

6. Mark the anemometer test locations where I would test for direct and downdraft readings on the face of the building with a sharpie. I 
picked about 3 locations above and below future balconies locations

7. Put Lego guys in rows in front of the building 2" apart, 10 in each row, and about 2" apart between rows and mark their locations. Place 
them in rows from the front of the building and around the sides a little.

8. Find an air blower and set it up in front of the building, and measure about 7' 8" and mark the location with duct tape so its in the same 
position every time.

9. Make sure it's on the highest speed.

10. Start the blower and roll it into place and then take many anemometer readings around the building while its blowing and log them in a 
notebook.

11. Count how many Lego guys got knocked down and then mark the windspeeds in a notebook.

12. Turn off the blower.

13. Reset the Lego guys and add a cardboard canopy above the first box from the ground.



Procedures - Continued

14. Turn on the air blower and roll it into the duct tape marked areas. Count the Lego guys that fell and take the wind 
readings. Reset the Lego guys and rerun the test. Record results.

15. Turn off the blower and then remove the cardboard canopy.

16. Modify the building so there a podium level at the base. Move the second level and higher boxes back 4”.

17. Turn on the blower and run the test with the same wind speed. I had to tape the boxes together and have someone stand behind
the boxes.

18. Take many anemometer readings around the building while its blowing and log them in a notebook.

19. Move boxes back in line with each other and place six balconies on the front of the building at different heights. I put two in the 
same row, so it was 3 rows of 2.

20. Place two Lego guys in each balcony and put an x underneath each Lego guy with a sharpie

21. Run the test and take anemometer readings at each balcony and record results.

22. Modify balconies with semi-open second-skin design panels.

23. Run the test again, take anemometer readings at each balcony and record results.

24. Analyze results.



Results

0

2

4

6

8

10

12

14

16

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

W
in

d
 S

p
ee

d
 (

m
/s

)

Location

Building Test Comparison (Tests 1 through 3)

Test 1 - Flat Direct Wind Test 1 - Flat Downdraft Test 2 - Canopy Direct Wind

Test 2 - Canopy Downdraft Test 3 - Podium Direct Wind Test 3 - Podium Downdraft

Observations – No Balconies
1. I set up 60 Lego guys 4" apart in 6 rows of ten guys each.
2. I marked 15 locations on the face of the building for direct wind readings and 
downdraft wind readings.
3. We kept the blower on the highest speed the for each test.
4. On the flat front test, all 60 Lego guys fell down and even were getting pushed 
away from the building. On the canopy test 19 Lego guys stayed up because 
underneath the canopy the wind speed was zero. On the first podium test, all the 
boxes fell down because the structure was unbalanced, on the second test though, 
we had someone behind the boxes holding them up, but all the Lego guys fell still, 
but they didn’t get pushed away from the building like on the flat front test.
5. The direct wind was higher for the canopy and the podium test until you got to 
the bottom of the building, then it got much lower- even zero.
6. The downdraft wind was lower on the canopy test but higher on the podium test 
at locations 11 and 12.Podium Test

Flat Test Canopy Test

Direct Wind
Anemometer Reading



Results Continued
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Balcony And Second Skin Tests

Test 4 - No Second Skin Direct Wind Test 4 - No Second Skin Downdraft

Test 5 - with Second Skin Direct Wind Test 5 - with Second Skin Downdraft

Observations – Balconies
1. I put two Lego guys on each balcony except the very top one, which had 4 Lego guys 
and was mainly for fun.
2. I took wind readings at locations 1 – 12 only.
3. The balconies were 6" long, 2" deep and with a ¾" railing. At ¼" = 1 foot scale, that would be 
24 feet by 8 feet with a 3-foot railing.
4. The downdraft wind speeds with a second-skin were lower than without the skin.
5. The direct wind speeds were opposite the wind speeds without a second-skin. The locations 
that had lower direct wind speeds with just the balconies had higher wind speeds with the 
second-skins and opposite with higher wind speeds.
6. Without the second-skin, 8/12 Lego guys flew out of the main balconies completely and the 
4 remaining fell over. With the second skin, 6 Lego guys stayed in.

Balconies –
No Second-Skin

Balconies –
Second-Skin

After Balconies Test



Discussion and Interpretation
My tests showed that my hypothesis was mostly correct, that you can modify a building to 

reduce wind forces on people around buildings. When I added a canopy to the front of the 
building it protected the people underneath the canopy and the wind was zero underneath it. 
The podium test really decreased the downdraft speeds at the bottom, but not 
necessarily above the podium. I think the reason for that is my podium building was like the 
Walkie Talkie Building in London in that it tilted forward at the top. So, I think the tilting 
collected the wind above the podium level.

The second-skin didn't help like I thought it would, but it did decrease the downdraft wind 
on average – 2m/s. The direct wind speed was strange because it was higher in some places 
with the second-skin. I think that’s because the second-skin collected the wind behind it and it 
bounced around.

My Lego guys were not a very good Test measurement because my blower was too close and 
too powerful. In fact, the blower was so powerful it blew the building boxes back and I had to 
hold them up/tape them together, so they didn’t fall or shift. The wind outside could have also 
affected the results, but I didn’t have measurable wind before I ran each test. Also, the blower 
could have been affected by how much gas went into the motor during a test.

My wind speeds converted to about 20-30 mph maximum but that seemed to have higher 
impact than in real life probably because Lego guys don’t way very much. My building and Lego 
guys were size scaled but not weight scaled. If their weight was higher, they may not have been 
blown over.

I learned that people could modify a building so people are able to stand on their balconies 
and not get blown around and people will be safer on the ground. I learned that there was such 
thing as a "second-skin" that would go on a building, hence making it safer on balconies. I 
learned that the downdraft effect is worse windspeeds than direct wind.



Implications and 
Ideas for Future 
Research

My project is important because it makes buildings 
much safer, and less people would be hurt while near a 
building. It would be good for architects to learn about 
the downdraft effect before they design buildings like 
the Walkie Talkie.

In the future, if I were to redo this project, I would 
change a few things like having the blower on a lower 
speed/having it farther away. I would make different 
variables like putting balconies with the canopy test and 
see if the wind that bounces off the canopy would 
affect the balconies. I would also change the podium 
test. I would make it have supporting boxes behind it, 
so it would not fall over, and I would create multiple 
setbacks. I also wonder what would happen if I had two 
tall buildings next to each other making something I think 
is called the tunnel effect. I am not sure because I did 
not research too hard about it just because I did not do that 
in this project. https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.hongkiat.com%2Fblog

%2Ffuturistic-skyscraper-concept-
designs%2F&psig=AOvVaw3dNX7OJKcGO59zUhMATHqH&ust=1642564737036000&
source=images&cd=vfe&ved=0CAsQjRxqFwoTCIi_-dO0uvUCFQAAAAAdAAAAABBC
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