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Appendix F – Steel Construction

1.
Task
This activity is broken into two separate tasks.  The steel bridge construction is an all-day task that will be accomplished by approximately a half of the flight at a given time.  The welding activity will be accomplished in groups comprised of a quarter of the flight.  The remaining quarter of the flight will walk to the steel sculpture, also known as the “connection tree”, to discuss various steel design concepts and construction issues with the instructor.

· For the steel bridge construction, using the plans, tools and materials provided, you will erect a scale bridge that will span over a simulated river.

· For the welding activity, each group will use the welding techniques demonstrated at the start of the activity to construct various welds.  Time will be made available to design and weld a steel sculpture.
All cadets will be evaluated on participation and attitude, particularly with respect to construction techniques, procedures, and adherence to safety requirements.  In addition, there will be a post-activity quiz – this is a written quiz reviewing what you’ve learned in the activity.
2.
Purpose
This activity provides exposure to various structural concepts that you may already have or will  encounter in:

CIV ENGR 330, Elementary Structural Analysis

CIV ENGR 372, Behavior and Analysis of Structures

CIV ENGR 373, Behavior and Design of Steel Members

CIV ENGR 473, Structural Design

This activity will help you recognize the influence the designer has in regards to fabrication, constructability, and safety of steel structure. 

3.
Learning Objectives
a) Understand the consequences of failing to use safety items, or follow safety procedures, during construction.  These consequences include lost time and materials, personal injury, and OSHA violations and fines.
b) Understand the concept of “load paths” and explain the structural mechanics associated with a truss bridge and a girder bridge.

c) Understand the importance of clear and understandable construction drawings.
d) Understand the proper use of the tools that would typically be used to erect a steel structure.

e) Appreciate the difficulty and skills necessary to achieve proper field welding.

f) Understand the characteristics of standard steel shapes.

g) Understand the basic concepts of “rigid (moment-resisting)” and “pinned (simple-shear)” connections.
h) Understand the notion of bolted vs. welded connections.
i) Appreciate how much influence the designer has on fabrication and construction, especially with respect to safety and labor costs.

4.
Roles and Responsibilities
The Flight Commander’s role is to act as site safety inspector for the bridge activity.  They are to stop and correct any unsafe construction techniques.  They are encouraged to provide constructive suggestions or criticisms, but are not to “give away” how to solve particular problems that may arise.  The Flight Commander must also identify four equal-sized groups and four group leaders that will define working relationships throughout the day.

Group leaders are responsible for directing the activity of their groups.  When constructing the bridge, group leaders must coordinate with the other group leaders to organize and accomplish the construction.

All cadets are required to strictly follow all safety requirements and stop work when a safety hazard is identified until the hazard is corrected.

5.
Assignments and Assessments
· There are no assignments for this activity.

· Your performance for this activity (thus, your grade) is determined by one 50 pt. individual effort post activity quiz which will cover various discussions and observations. 
6.  Safety
This activity is filled with safety hazards; structural steel is very heavy (490 lbs/ft3) and typically has very sharp edges.  Most of the bridge construction will take place above the ground.  Welding activities are hazardous due to extreme heat, electrical currents, and blinding light.  To minimize the potential of these hazards, you will be held responsible for the following: 
a) Bringing and wearing the following safety items:  hard hat, work gloves, steel-toe boots (or toe-caps), and safety glasses.

b) Paying attention during the safety briefings and following through with all of the guidance provided in those briefings.

7.
Activity Schedule
0730-0800
Introduction and Activity Site Briefing at PEB

0800-1045
Group 1 – Welding & Steel Sculpture
Group 2 – Steel Sculpture & Welding


Groups 3 and 4 – Construct bridge floor framing.

1045-1100
Mid-activity briefing

1100-1145
Construct scaffolding for bridge

1145-1230
Lunch at Field Kitchen

1230-1445
Groups 1 and 2 – Construct truss section of bridge.

Group 3 – Welding & Steel Sculpture


Group 4 – Steel Sculpture and Welding 

1445-1515
End-of-construction Discussions
[image: image18.jpg]


1515-1615
Take down bridge and scaffolding

1615-1630
Post-Activity Quiz

1630-1645
Clean-up

1645
End of Activity

Staff Sgt. Thomas Yensel, 820th RED HORSE, Nellis Air For Base, Nev. uses an acetylene torch to cut metal rods being used in the construction of the Frequente School building in Grenada on July 29, 2000. The Air Force's 820th RED HORSE Squadron and the Marine's 8th Engineer Support Battalion, Camp Lejeune N.C. are part of a larger humanitarian exercise sponsored by USSOUTHCOM and is tasked with constructing a community center, barracks, and a school. This exercise, New Horizons 2000, is held in various Caribbean and South American locations. (U.S. Air Force Photo by Master Sgt. Steven M. Turner)
8.  Text
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Steel Construction Activity Notes:
· Basic Material Properties - Steel

· Steel specimen is tested in 




.

· Steel test determines 



strength and Young’s Modulus = 



ksi.

· Young’s Modulus represents the 




 of the stress-strain curve.

.

· Grade of steel is representative of  



strength.

· Recipe for producing steel: 











.

· Increase in carbon makes steel 




.
· Standard Shapes:

· Basic shapes are produced by 



 process.

· W-shape:

· Other shapes:

· General Shape for Beam vs. Column:

· Strong vs. weak axis of bending:

· W-shape for beam:

· W-shape for column:

· Bolted vs. Welded Connections:

· Size (diameter) of bolt and number of bolts

· Size (thickness) of weld and length of weld

· Welding is process of 



of two metals

· Proper weld size (thickness) is determined by 







 .

· Pin (Simple-Shear) vs. Rigid (Moment-Resisting) Connections:

· Shear force is carried by 


of W-shape.  Therefore, 


should be connected for 
 
simple shear connection.
· Moment is carried by 



of W-shape as tensile and compressive force.  Therefore, 




should be connected for moment resisting connection.
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