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Bridge Structure and Weather Effect on Bridge Design.    

 

Aligned Lesson  
Science Lesson 2 for Unit: Weather and Climate Overall Effect on Bridge Design. 

Cristina Geisler 

Grades 11-12 

Physics 

 

About the author/teacher:  

Science Teacher: Physics 

cgeisler@sd206.org 
Bloom Township District 206 

Chicago Heights, Illinois 

Related Unit:  Weather and Climate Overall Effect on Bridge 

Design 
Lesson Length: 3-4 Class Period 

 

NGSS Standards: ESS2-1, ESS2-2  
HS-ETS1-2. Design a solution to a complex real-world problem by 

breaking it down into smaller, more manageable problems that can 

be solved through engineering. 

Cross-Curricular Standards 

SS.G.1.9-12: Use maps (created using geospatial and related 

technologies, if possible), satellite images, and photographs 

to display and explain the spatial patterns of physical, 

mailto:cgeisler@sd206.org
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HS-PS2-1. Analyze data to support the claim that Newton’s second 
law of motion describes the mathematical relationship among the 
net force on a macroscopic object, its mass, and its acceleration. 
HSN-Q.A.1 Use units as a way to understand problems and to guide 
the solution of multi-step problems; choose and interpret units 
consistently in formulas; choose and interpret the scale and the 
origin in graphs and data displays. (HS-PS2-1),(HS-PS2-2),(HS-PS2-
4),(HS-PS2-5) 
HSN-Q.A.2 Define appropriate quantities for the purpose of 
descriptive modeling. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4),(HS-PS2-5) 
HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on 
measurement when reporting quantities. (HS-PS2-1),(HS-PS2-
2),(HS-PS2-4),(HS-PS2-5) 
HSA-SSE.A.1 Interpret expressions that represent a quantity in 
terms of its context. (HS-PS2-1), (HS-PS2-4) 
  
HS-PS1-7 Use mathematical representations of phenomena to 
support claims 
  
HS-PS1-4 Develop a model based on evidence to illustrate the 
relationships between systems or between components of a 
system 
 

 

cultural, political, economic and environmental 

characteristics. 

CCSS.Math.Practice.MP4 Model with mathematics.  

CCSS.Math.Practice.MP3 Construct viable arguments and 

critique the reasoning of others. 

CCSS.ELA-Literacy.WHST.11-12.2 

Write informative/explanatory texts, including the narration 

of historical events, scientific procedures/experiments, or 

technical processes. 

 

 

 

Library of Congress Primary Sources Materials/Supplies/Resources 

Eads Bridge, Spanning Mississippi River at Washington 

Street, Saint Louis, Independent City, MO PHOTOS 

FROM SURVEY HAER MO-12 

   

• Class projector 

• Stationed sections (if done in groups) 

• Student notebooks (to record observations) 

• Primary Source Analysis Tool 

http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/Math/Practice/MP3/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
●https:/www.loc.gov/resource/hhh.mo0361.photos?st=gallery
●https:/www.loc.gov/resource/hhh.mo0361.photos?st=gallery
●https:/www.loc.gov/resource/hhh.mo0361.photos?st=gallery
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● https://www.loc.gov/resource/cph.3a46846/  
●  
● https://www.wsdot.wa.gov/TNBhistory/Connections/entry.

htm 
● https://www.ncei.noaa.gov/news/great-st-louis-tornado-

1896 

 

• Additional Teacher’s resources: 

ttps://www.youtube.com/watch?v=j-zczJXSxnw 
 
https://www.wsdot.wa.gov/TNBhistory/Connections/entry.
htm 

 

https://www.nae.edu/TheSafetyofBridges.aspx 

SITE I: http://www.pghbridges.com/basics.htm 
Site II: http://science.howstuffworks.com/engineering 
/civil/bridge.htm 
SITE III: 
http://www.pbs.org/wgbh/buildingbig/bridge/index.html 
Site IV:   http://physicsquest.homestead.com/bridge.html  
Site V:    http://apphysicsb.homestead.com/bridgelink.html 
Site VI:  https://19january2017snapshot.epa.gov/climate-
impacts/climate-impacts-transportation_.html 
 

Enduring Understandings Essential Questions 

● A variety of hazards result from natural processes; 
humans cannot eliminate hazards but can reduce their 
impacts. (ESS2-2) 

●  When deciding on a bridge design, consider effects 
(individually and combined) of extreme temperatures 
and precipitation events on scour, pier and abutment 
protection, thermal expansion joints, bearings, 
superstructure elements, and bridge deck elevation 
and profile. (HS-ETS1-2) 

● How do natural disasters and/or human impact 
affect Earth’s environment moving forward? 

 

● How bridges constantly change, responding to 
weather patterns, different loads, and other 
types of stress in order to function? 

● How can data be used to model, predict, and 
manage future impacts? 
 

https://www.loc.gov/resource/cph.3a46846/
https://www.wsdot.wa.gov/TNBhistory/Connections/entry.htm
https://www.wsdot.wa.gov/TNBhistory/Connections/entry.htm
https://www.ncei.noaa.gov/news/great-st-louis-tornado-1896
https://www.ncei.noaa.gov/news/great-st-louis-tornado-1896
https://www.youtube.com/watch?v=j-zczJXSxnw
https://www.wsdot.wa.gov/TNBhistory/Connections/entry.htm
https://www.wsdot.wa.gov/TNBhistory/Connections/entry.htm
https://www.nae.edu/TheSafetyofBridges.aspx
http://www.pghbridges.com/basics.htm
http://www.pghbridges.com/basics.htm
http://www.pghbridges.com/basics.htm
http://science.howstuffworks.com/engineering%20/civil/bridge.htm
http://science.howstuffworks.com/engineering%20/civil/bridge.htm
http://science.howstuffworks.com/engineering%20/civil/bridge.htm
http://www.pbs.org/wgbh/buildingbig/bridge/index.html
http://physicsquest.homestead.com/bridge.html
http://apphysicsb.homestead.com/bridgelink.html
https://19january2017snapshot.epa.gov/climate-impacts/climate-impacts-transportation_.html
https://19january2017snapshot.epa.gov/climate-impacts/climate-impacts-transportation_.html
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● Identify existing structure locations vulnerable to 
extreme weather risks and develop appropriate 
strategies to minimize such risks. (HS-ETS1-2, HS-PS3-1, 
HS-PS1-7, HS-PS1-4 ) 
 

Transfer Goals 

• Developing and Using Models. 

• Obtaining, Evaluating, and Communicating Information. 

• Construct Explanations. 

• Write informative/explanatory texts. 

Learning Objective 

● Students will be able to describe bridge types—arch, beam, truss and suspension. (HS-ETS1-2, HS-PS3-1, HS-PS1-7, HS-PS1-
4) 

● Students will be able to write informative and technical texts about bridges structures.( CCSS.ELA-Literacy.WHST.11-12.2  
 

● Students will be able to perform and interpret scientific measurements. ( CCSS.Math.Practice.MP4 ) 

● Students will be able to state the forces and whether related factors that affect bridge design and structure . (ESS2-2, HS-

PS3-1, HS-PS1-7, HS-PS1-4) 

Engage: How can I get students interested in this? (30 minutes-40 minutes) 

http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/Math/Practice/MP4/
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 Students will discuss about weather related factors that affect bridge design and structure. 
 
Teacher will go back to the video watched in Lesson 1 and discuss Eads Bridge in St. Louis surviving this horrific tornado of 1896 
that killed hundreds of people.  
 
 Show students the primary sources pictures of the bridge: https://www.loc.gov/resource/hhh.mo0361.photos?st=gallery 
 
Additional student/teacher’s resources : https://www.ncei.noaa.gov/news/great-st-louis-tornado-1896 
 
 
Have students discuss with their neighbor and share with class.  Example Questions for class discussions: 
 
What do you see in the pictures? 
By looking at the picture, can you tell the purpose of this bridge? 
What is this bridge made of?  
This bridge was the only structure that outstand the 1896 tornado. What type of structure has this bridge? 
How many people lost their lives during this horrific natural disaster? 
What portion of St. Louis was destroyed during this natural disaster? 
 
In addition teacher will show primary sources picture of Washington Tacoma suspension bridge collapsing in Tacoma Narrows:  
https://www.loc.gov/resource/cph.3a46846/  followed by a short video on the Tacoma suspension bridge.  
 
https://www.youtube.com/watch?v=j-zczJXSxnw 
 
https://www.wsdot.wa.gov/TNBhistory/Connections/entry.htm 
 
 Example Questions :  
What do you see in the picture? 
How is this bridge different from the Eads Bridge?  
What do you think that initiated the collapse of the bridge? 
What made the bridge begin to twist? 

https://www.loc.gov/resource/hhh.mo0361.photos?st=gallery
https://www.ncei.noaa.gov/news/great-st-louis-tornado-1896
https://www.loc.gov/resource/cph.3a46846/
https://www.youtube.com/watch?v=j-zczJXSxnw
https://www.wsdot.wa.gov/TNBhistory/Connections/entry.htm
https://www.wsdot.wa.gov/TNBhistory/Connections/entry.htm
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Do you think that lives were lost during the natural disaster? 
Was there a way to prevent this weather related catastrophe?  
 
Check for prior knowledge/ misconceptions on bridge structure.  
Examples of misconceptions: Some students feel that  concrete bridges last forever and that steel bridges are slowly corroding 
away.  Factors, such as the use of deicing salts in a freeze/thaw climate with ineffective bridge drainage, ( in the Northwest, 
Midwest and Northeast portions of the country), can greatly accelerate the deterioration of the bridge, be it concrete or steel. 

Teachers resources: 
https://www.nae.edu/TheSafetyofBridges.aspx 
 

List some of the students answers on the board for further reference.  

Explore: What tasks/questions can I offer to help students puzzle through this? (50 minutes) 

 
We will discuss what are some inventions, procedures, or other possible ways that humans can use in order to prevent this type of 
phenomena. Is it possible? 

 
Individually students will use laptops/computers to research the 5 different types of bridges and how their structure can help with 
different weather condition and loads: beam and Girder, Arch, Truss, Suspension. 
Individually use laptops/computer to research existing  bridge structure locations vulnerable to extreme weather risks.  
 
Individually, go to the websites. Answer the questions that follow. 
 
SITE I: http://www.pghbridges.com/basics.htm 
Site II: http://science.howstuffworks.com/engineering /civil/bridge.htm 
SITE III: http://www.pbs.org/wgbh/buildingbig/bridge/index.html 
Site IV:   http://physicsquest.homestead.com/bridge.html  
Site V:    http://apphysicsb.homestead.com/bridgelink.html 
Site VI:  https://19january2017snapshot.epa.gov/climate-impacts/climate-impacts-transportation_.html 
 
 

https://www.nae.edu/TheSafetyofBridges.aspx
http://www.pghbridges.com/basics.htm
http://www.pghbridges.com/basics.htm
http://www.pghbridges.com/basics.htm
http://science.howstuffworks.com/engineering%20/civil/bridge.htm
http://science.howstuffworks.com/engineering%20/civil/bridge.htm
http://www.pbs.org/wgbh/buildingbig/bridge/index.html
http://physicsquest.homestead.com/bridge.html
http://apphysicsb.homestead.com/bridgelink.html
https://19january2017snapshot.epa.gov/climate-impacts/climate-impacts-transportation_.html
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For each type of bridge describe in your own words the main characteristics, give two examples including the name of the bridge, 
and the location.  
Using the above sites, define the following terms in your own words: Compression, Tension, Bending, Shear, Torsion, Resonance.  
What structures of bridges contribute to the sturdiest bridge?  
How do different weather conditions affect the strength and carrying capacity of these bridges? 
What structures are more appropriate for different areas and uses? 
Which structures support more compression? 
 

Explain: How can I help students make sense of their observations? (20 minutes) 

● Have students work in pairs. 

● Allow each pair 15 minutes to discuss their findings about bridge history and weather-related factors that affect bridges.  

● Allow students the opportunity to argue and compare their claims with their classmate. 

● How has bridge building techniques changed over time 

Extend/Elaborate: How can my students apply their new knowledge to other situations? (50 minutes) 

In pairs, students are to discuss types of bridges in their area that they live. They will use their new knowledge to explain why 
certain bridges in the area have different structure and designs.  I usually take students on a field trip, and they are to take 
pictures,  and make observations about 5 different bridges in the area. We also did an architectural Tour on the Chicago River, so 
students can see and make observations on bridges and bridge structure. This is the website that I used with my students for 
questions/answers on Chicago bridges.  http://chicagoloopbridges.com/FAQS12.html 

 

Evaluate: How can I help my students self-evaluate and reflect on the learning? 

● Check for understanding questions will be utilized during large group instruction. Students will be asked open-ended 
questions during small group and individualized instruction to check for understanding 

● Self-evaluate: Students will have multiple opportunities to self-evaluate their progress during the class discussions. 
● Formative Assessments:  Students will hold white board presentations on their findings. The student discussion of the 

material is an important aspect of the learning.  Be sure that all students participate.  Listen to individual responses.  
Evaluate if the student can make sense of the information. 

http://chicagoloopbridges.com/FAQS12.html
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From 
Unit 
1:    

 
 

● Summative Assessment: Individually take Quiz:   http://quizzes.howstuffworks.com/quiz/bridge-quiz 
● Collect Bridge observations that are made during field trip.  

 

http://quizzes.howstuffworks.com/quiz/bridge-quiz

