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What forces are experienced by a bridge?
To design well-built bridge, you must understand the forces the bridge will be under. The two basic forces experienced by a bridge are loads and reaction forces. To measure these forces in a model, we will use a sensor called a Load Cell.
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· Identify loads and reaction forces, including indicating the direction of the force.
· Calculate unknown forces using the concept of equilibrium of forces.
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· Data collection system
· Building Better Bridges Kit
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Follow regular laboratory safety precautions.
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1. Select Sensor Data in SPARKvue and connect your load cell to your computing device.
2. From Quick Start Experiments, select Load Cell Force.
3. Insert a screw on each side of the load cell.
4. Place all available washers on the weight hanger.
5. Hold the load cell in one hand. Zero the sensor and start collecting data.
6. Hang the weights on the fixed side of the load cell. See Figure 1.
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7. Stop recording data and record the force in Table 1.
8. Repeat steps 5 - 7 for the Load side of the sensor. You will learn about positive and negative forces in the next lesson. For this activity record your data in positive integers.
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1. [bookmark: _Refd22e113][bookmark: _Tocd22e113]Build a simple bridge consisting of a single beam supported on each end. Attach a beam to each side of the load cell and replace one leg of the bridge with the load cell. See Figure 2.
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2. On the diagram below, enter the load force from Part 1 onto the top of each Case. Remember for this activity only use positive integers.
3. Zero out the sensor and start collecting data.
4. Hang the weight from the center of the beam. The weight and legs of the bridge are represented as a 2D diagram in Case A below. Record the weight in the diagram below.
5. Repeat steps 3 - 4 for Case B and Case C. Note the placement of the weights in each of these cases.
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6. Calculate the sum of the support forces in the legs for each case.
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	FIXED (N)
	LOAD (N)
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Questions and Analysis
1. When measuring the weight of a load, should you hold the weight from the load or fixed side? Using data, explain.

2. Why is it important to zero the load cell before taking your measurements?

3. Using data from Part 2, how does the sum of the forces compare to the weight of the load?

4. Propose an explanation for why the weight is represented by a downward arrow and why the legs are represented by upward arrows in your diagram.

5. In which case is each support force equal and different from each other? Propose and explanation.
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