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ADVANCE PREPARATION 
1. Designate a table in front of the class where students can test 

their building’s ability to withstand strong wind. Place two hair 
dryers or fans on the table. 

2. Designate a second table in front of the class where each 
group can test their building’s ability to withstand an  
earthquake. 

3. Construct a skyscraper that is 61 cm tall or tape two or more 
paper clips together to use in the demonstration. 

MATERIALS  
Per Class: 
Pictures of skyscrapers 
Four or more meter sticks 
Two tables 
Two hair dryers or fans 
Building supplies such as: 
 balsa wood  wood glue  straws 
 popsicle sticks  newspaper  tape  
 Q-Tips   rubber cement  paper clips  
 toothpicks  card stock  pipe cleaners  
 paper or plastic cups   playing cards  

WHAT YOU NEED TO KNOW 
When designing buildings, engineers must consider dynamic loads 
which are loads that can change quickly over time. Wind and earth-
quakes are two examples of dynamic loads.  

As wind hits the side of a building, it puts pressure on the front of 
the building and creates suction at the rear of the building. There-
fore, if a building and its windows are not designed correctly, a 
strong gust of wind could push the building’s windows in on the 
windward side and blow them out on the opposite side. Buildings 
must be flexible enough to absorb this force, but if a building is too 
flexible, people on the top floors may get sick from feeling the build-
ing sway back and forth. 

The effect of an earthquake on a building is similar to the effect of 
strong wind. However, wind usually blows in smooth gusts but earth 
quakes act in a quick jerk, making them more dangerous. This is 
because a sudden applied force is greater than a force applied 
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OBJECTIVES 

Students will: 

• Learn that engineers must 
consider dynamic loads which 
include wind, earthquakes, and 
other forces when designing 
skyscrapers. 

• Learn how different design 
elements play into the  
structural integrity of a  
building. 

• Use critical thinking skills to 
evaluate structural design. 

KEY VOCABULARY 
Skyscraper, engineer, dynamic 
loads, force, structural design, 
blueprint. 

SUGGESTED GRADE  
LEVELS: 4—8  

ILLINOIS STATE  
LEARNING GOALS 

7: A, B, C; 9: A, B; 11:A, B; 13:A, B 

PACE YOURSELF 
60 MINUTES  
Depending on the level of your 
students and the materials you 
choose to use 

 

 

 

 

 

DYNAMIC SKYSCRAPERS 

Students design, build, and test model skyscrapers as they learn about forces that affect real 
skyscrapers. 
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 slowly. With an earth quake, a sudden change in force can cause structures to 
collapse, so buildings in earthquake areas must be constructed stronger to avoid 
collapsing. 

WARM UP 
1. Show students pictures of skyscrapers or tall buildings like the Willis (Sears) 

Tower or John Hancock Center. Ask students, “What do engineers need to 
think about when designing and constructing tall buildings? What challenges 
will their skyscrapers have to withstand?” (Answers will vary but should in-
clude forces such as wind, earthquakes, rain, snow; loads such as people, 
furniture.) 

2. Discuss dynamic loads with students (refer to the What You Need to Know 
section). 

ACTIVITY 
1. Tell students they will be working in engineering teams to design and  

construct a 61 cm tall skyscraper that must be able to withstand two different 
dynamic loads: strong winds and earthquakes. 

2. Demonstrate what students will do with their model skyscrapers at the two 
testing stations. At the “wind” table, place your skyscraper in the center of the 
table, point one hair dryer or fan at it and turn it on. If your skyscraper is 
strong enough to withstand the wind from one hair dryer, try two hair dryers. 
At the “earthquake” table, place your skyscraper in the center of the table. 
Students will stand around the table and gently shake the table to simulate an  
earthquake. 

3. Divide students into groups of two to four.  

4. Give students five minutes to brainstorm what their building will look like and 
to draw a blueprint. 

5. Pass out building supplies. 

6. Give students 30 minutes to build their 61 cm tall skyscraper. 

7. After 30 minutes, allow groups to test their buildings one at a time in front of 
the whole class. 

WHAT’S HAPPENING? 
In the real world, wind speeds increase with height so wind blows faster at the top 
of a skyscraper than at the bottom. A heavier base will make for a sturdier, more 
balanced building. Buildings that have more weight at the bottom of the structure 
than the top will withstand both the wind and the earthquake tests better. 

CHECK IN 
Have students answer the following questions in their teams or as a whole group. 

1. In your own words, how would you describe a dynamic load? What are two 
examples of dynamic loads? 

The term “skyscraper” was  
first used in the 1880s after 
the first tall buildings were  

constructed in the U.S. 

Decide what building materials 
will work best for you and your 
students. Newspaper and tape 
make quick and easy building 
materials, but if you have more 

time and money, try more 
complex materials like balsa 

wood and wood glue. 
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  2. Did your skyscraper pass or fail the wind and earthquake tests? If it failed, what would you do differ-
ently? If it was successful, why? 

3. Would you want to become an engineer? Why or why not? 

EXTENSIONS 
Have students draw a picture of their skyscraper and write an advertisement persuading people to live or 
work in their building. 

• How much would rent be? 

• What amenities would their skyscraper have? 

• Where would it be located? 

• What would they name it? 

When they are finished, have each group present their advertisement. 

DYNAMIC SKYSCRAPERS 

DYNAMIC SKYSCRAPERS 3 



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



