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Related Unit: Weather and Climate  
NGSS Standards: ESS2-1, ESS2-2  
HS-ESS2-4.Use a model to describe how variations in the flow of 
energy into and out of Earth’s systems result in changes in climate 
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.  
HSN-Q.A.2 Define appropriate quantities for the purpose of 

Cross-Curricular Standards 

CCSS ELA: CCSS.ELA-Literacy.WHST.11-12.2 

Write informative/explanatory texts, including the narration of 
historical events, scientific procedures/experiments, or technical 
processes. 
 
CCSS Math: CCSS.Math.Practice.MP4 Model with mathematics. 
CCSS.Math.Practice.MP3 Construct viable arguments and critique the 
reasoning of others. 
 
Write informative/explanatory texts, including the narration of 

mailto:cgeisler@sd206.org
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/
http://www.corestandards.org/Math/Practice/MP3/
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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 
 
 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. 

historical events, scientific procedures/experiments, or technical 

processes. 

 

 

 

Library of Congress Primary Sources Materials/Supplies/Resources 

 

 
Engineers perform unique test in replacing Washington 
bridge without stopping traffic 
 
 

• Class Projectors. 
• Copies of Chicago Regional bridge contest rules.  
• Pencils, erasers, rulers.  

 
Additional teacher resources:  
 
 http://mypages.iit.edu/~smart/acadyear/bridges.htm 
  
https://www.garrettsbridges.com/ 
 
http://bridgecontest.phys.iit.edu/public/documents/school_contests 
 
https://www.youtube.com/watch?v=XBCmZsfn0JU 
 
https://www.usbr.gov/lc/region/programs/bridgebuilding/Presenta
tion.pdf 
 

Engineers%20perfrom%20unique%20test%20in%20replacing%20Washington%20bridge%20without%20stopping%20traffic
Engineers%20perfrom%20unique%20test%20in%20replacing%20Washington%20bridge%20without%20stopping%20traffic
http://mypages.iit.edu/~smart/acadyear/bridges.htm
https://www.garrettsbridges.com/
http://bridgecontest.phys.iit.edu/public/documents/school_contests
https://www.youtube.com/watch?v=XBCmZsfn0JU
https://www.usbr.gov/lc/region/programs/bridgebuilding/Presentation.pdf
https://www.usbr.gov/lc/region/programs/bridgebuilding/Presentation.pdf
https://www.loc.gov/item/2005684115/
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• https://catalog.loc.gov/vwebv/search?searchCode=LCCN
&searchArg=2008354205&searchType=1&permalink=y 

• https://www.loc.gov/item/ggb2005017089/ 
• https://www.loc.gov/item/mpc2005000474/PP   

 
 

Enduring Understandings Essential Questions 

● Changes in the frequency or intensity of extreme weather 
events also influence changes in design inputs and 
considerations for engineers. 

●  Structures are designed to provide solutions to a human 
need. Engineers must understand Science, Technology, 
Engineering, and Mathematics (STEM) to create structure 
to meet code, safety specifications, and budget 
constraints. Designers, Scientist, and Engineers use scale 
models and prototypes to test design theories. 

●  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 ) 
 

• How weather conditions and different types of loads can 
affect bridge structure?  

 
 

• What are some strategies that can be used to minimize such 
risks? 

 
 

 
• How can bridges be built to deal with weather and other 

wear? 
 

Transfer Goals 

• Asking questions (for science) and defining problems (for engineering) 
• Planning and carrying out investigations 
• Analyzing and interpreting data 
• Using mathematics and computational thinking 
• Obtaining, evaluating, and communicating information 
•  

Learning Objective 

● 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) 

● Students will be able to perform and interpret scientific measurements.( CCSS.Math.Practice.MP4 ) 
● Students will be able to read and comprehend informational texts.CCSS.ELA-Literacy.WHST.11-12.2 
● Students will be able to draw a blueprint representing bridge structure.  HS-ETS1-2. HS-PS3-1, HS-PS1-7, HS-PS1 

 

●  

https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=2008354205&searchType=1&permalink=y
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=2008354205&searchType=1&permalink=y
https://www.loc.gov/item/ggb2005017089/
https://www.loc.gov/item/mpc2005000474/PP
http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
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Engage: How can I get students interested in this? (20-30 minutes) 

● Refer to the previous day and refresh on type of bridges and how different structures are more appropriate for different types of 
loads.  

● The teacher will display the picture of the bridge building and  testing from the Primary Source. 
https://www.loc.gov/item/2005684115/ 

 
● https://www.loc.gov/resource/ppmsca.10373/ 
●  
● https://www.loc.gov/item/ggb2005017089/ 

● https://www.loc.gov/item/mpc2005000474/PP   
 
 As a class, we will discuss about the process of building a bridge.  Have students discuss in pairs after each question and then share with 
class.  Write some answers on the board for further reference.  
Example questions: 
What do you see in the pictures? 
What do pictures suggest about testing bridges? 
Do you think that bridges are tested the same way today? 
Why do bridges need to be tested?  
When looking at the last picture, what do you see? 
Are bridges built the same way today?  
 When engineers start building bridges, what do they have to consider?   
What is a model in science?  
What is a diagram/blueprint in science? 
 What do you know about it? Why is it necessary to build a model first?  
Why is it necessary to test a model first? 
As a class discuss some  examples of loads that a bridge might need to withstand? 
Examples: cars, trains, people, snow, rain, wind. 
 
 Teacher discusses how bridges can be tested in class by students, show video:  https://www.youtube.com/watch?v=XBCmZsfn0JU 
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 

https://www.loc.gov/item/2005684115/
https://www.loc.gov/resource/ppmsca.10373/
https://www.loc.gov/item/ggb2005017089/
https://www.loc.gov/item/mpc2005000474/PP
https://www.youtube.com/watch?v=XBCmZsfn0JU
http://www.pghbridges.com/basics.htm
http://www.pghbridges.com/basics.htm
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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 
 
 
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? (50 minutes) 

 
By now students are familiar with bridge structure, type of forces and the weather conditions that affect bridge structures. Individually, 
they are to read the Chicago Regional bridge specification and design a blueprint that will follow the specifications.  
Chicago Regional bridge specification from the site below:  
 
http://bridgecontest.phys.iit.edu/public/chicago/2018/regional_rules 
 
http://bridgecontest.phys.iit.edu/public/chicago/index 
 
In the process of making the blueprint, teachers will guide students in making the exact measurements for bridge height, length, weight, 
loading plane location, and where the load will be applied.  Teacher and student will read the bridge specifications and create a rubric that 
will contain all the required measurements. Below is an example of my rubric.  
 
Differentiated Instruction: share the following link with students that need more structure. Go over and explain in detail the blueprint 
procedure. Help students with measurements and accuracy.  
 
https://www.usbr.gov/lc/region/programs/bridgebuilding/Presentation.pdf 
 
From the link above: 
 
What are blueprints necessary? 
How do we make a blueprint? 
How do we use a blueprint?  
 
 
 

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
http://bridgecontest.phys.iit.edu/public/chicago/2018/regional_rules
http://bridgecontest.phys.iit.edu/public/chicago/index
https://www.usbr.gov/lc/region/programs/bridgebuilding/Presentation.pdf
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Bridge Breaking and Blue Print  Record  2018       Name_____________Period_________ 
  

Date submitted _____________                                                   Date broken________ 
  
Mass of Bridge___________g                                                      Load Supported______ 
  
Efficiency = Load/Mass = 
Bridge has met requirement for:                                                      Deficiencies_____________ 
  
Mass- no greater than 25.00g                                                         _10pt__         ____________ 
  
Length of the bridge no longer than 400mm                                       _10pt__          ____________ 
Span Gap 300mm                                                                                  -10pt- 
Width No wider than 80 mm                                                           _5 pt __      _____________ 
         No narrower than 25mm                                                      _ 5 pt __      _____________ 
  
Height above support surface- no taller than 150mm                      _10pt_            
  
Height below support surface 00mm                                                    _10pt_        ______________ 
The loading plane shall be horizontal and shall lie on the physical top of the bridge between 80. mm and 100. mm above the support 
surfaces.                                                                                _20pt_ _________________ 
The bridge must be constructed to provide a horizontal support for the loading plate and at each of the two possible loading positions. 
These two positions (see 3c). The bridge structure must allow the loading rod (see 3c) to be mounted from below                                                                                              
10 pt_____ 
The bridge must be constructed to allow a 48 mm diameter, 400. mm long pipe (1.5 inch schedule 40 PVC pipe) to be passed horizontally 
across the bridge with the pipe's lower surface on the loading plane (P) between 80. and 100. mm above the base of the bridge. This pipe 
must touch both loading locations simultaneously (see 3c)………………………………                                                                                                                                            
20 pt._______________ 
Loading Sites: One loading locations in the same horizontal plane 
60 mm to the right of center                                                          _5 pt.__      ______________ 
  
 30 mm to the left of center                                                             _5pt__      ______________ 
    
Symmetry/Level                                                                              __20pt__ 
  
Quality/Neatness                                                                                    20pt__       
  
Efficiency higher > 500                                                                       _30pt_           
  
Total Points Earned _________________________________________ 
 
 I LOVE this activity! 
 

Extend/Elaborate: How can my students apply their new knowledge to other situations? (50 minutes) 
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Individually, students will participate in an inquiry-based experiment in which they will design and construct a wooden bridge that can 
support as much weight as possible given size and weather constraints.  
Students will take a class period to come up with a bridge design that will be build.  Bridges that have the greatest efficiency will be rebuild 
and compete in Chicago Regional bridge contest against other high schools in Il.  
 

Evaluate: How can I help my students self-evaluate and reflect on the learning? (50-100 minutes0 

• 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.  For example:  

• Why do we need a blueprint in order to build a model? 
• What forces act on your bridge? 
•  What bridge structure will give your bridge the best efficiency? 
• How can you make your bridge stronger at the loading points? 
• Self-evaluate: Students will have multiple opportunities to self-evaluate their progress during the class discussions.  
• Students will check their blueprint measurements.  The blueprint has to follow the specifications listed in the rubric.  
• Formative Assessments: Class  Discussions Examples:  How weather conditions and different types of loads can affect bridge 

structure?  
• What are some strategies that can be used to minimize such risks? 

 
Summative Assessment:  Blueprint has to be finalized and meet all the measurements presented in the above rubric. Teacher will check 

blueprint and make suggestions.  


