Forces in Mass Movement 


(Ruler, Calculator, Protractor)

 
Forces in Mass Movement  


(Ruler, Calculator, Protractor)






Name ___________________________

Due Date ________________________

Forces are usually represented by vectors; graphically we draw these as arrows.  The length of the arrow represents the amount of force, and the while the direction of the arrow is the direction of the force.  So a gravitational force is represented by an arrow downward, and the larger the arrow the larger the mass of the object.
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Two vectors are equal if they have the same magnitude and direction, regardless of whether they have the same starting points. 
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Vectors are added graphically by placing the initial point of one vector on the final point of the other. This is sometimes referred to as the "Tip-to-Tail" method. [image: image3.png]
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NOTE: The length of A plus the length of B does NOT equal the length of C… Vectors are not just lengths, but lengths AND directions!

Just as you can add vectors, you can divide them into multiple forces.  This is called “resolving a vector.”  In the above example, you can divide C into two components A and B.

When dealing with landslides, we are interested in the interplay between two forces, friction (F), which works against objects moving downslope, and the pull of gravity down-slope (Gd).  To find Gd we must resolve the gravitational force (G) into two components, one perpendicular to the slope (Gp) and one down the slope (Gd) .






Part I – Questions relating to vectors:

1. Which of the following vectors are equal? 




2. Draw the vector created by adding vectors A and B.



3. What is the length of vector A?  What is the length of vector B?  What is the length of vector C? (Use a ruler and measure in millimeters.)

4. What vector must be added to vector A to get vector C?   Draw it in.  What is its length?


Part II -  Questions relating to landsliding:

1. Mark the following diagrams of houses on slopes as “stable” “unstable” or “just about to slide”.


[image: image5]
2. On the following diagrams, resolve the gravitational force (G) into a downslope (Gd) and a perpendicular (Gp) force.  In the first example, the dashed lines show the direction of the Gd and Gp forces.  You just need to draw the two vectors so that they add up to G.  In the others, you will need to make sure the directions and lengths are correct.  Please label the vectors you draw.






3. The G vectors in the previous example are all the same length, 40 mm.  

If the house weighs 40,000 pounds, then each millimeter of length of the vector in this diagram equals how many pounds? _____________ 

How long would the G vector be if the house was 60,000 pounds? _____________

Measure Gd in each diagram in problem 2.  How many pounds of force are pulling the house downhill in each case?

4. A boring (drilling) into the ground examines the friction on the slope below the house and finds that the friction is 21,000 lbs.  Draw this force into the pictures above, then label each figure as stable, unstable or just about to slide.

5. A developer buys a plot of land with a 25º slope.  The friction in the slope is measured at 60,000 kilograms.  Draw a diagram of this and figure out what the maximum weight a house can be on this property.  (BONUS!  Show how you can calculate this using trigonometry instead of graphically.)

A small mass object has a smaller arrow.  In this case the arrow on the second object is twice as long showing the object is twice as heavy.





A+B = C


Notice that you could also have moved the tail of A to be at the head of B and still get the same result
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