
Grade Level: 5-8
Protractor

Material

Materials
• 500 mL of fine sand
• a dry container such as a can 

or jar
• Funnel
• Protractor
• Newspaper (to cover flat 

surface)
• Calculator
• Paper and pen (to record 

findings)
• 500 mL of dry materials such 

as mud, gravel, soil, table salt 
or granulated sugar, along with 
a can or jar large enough to 
hold this material, and a piece 
of cardboard large enough to 
cover it (optional; see steps  
7-9 below)

To minimize risk of landslides, the slope of land and the materials 
underground must be considered when planning how to build in a 
community. Altering the slope of the land, or even the amount of 
vegetation on a slope, can have dangerous consequences.

How might the slope of land determine development in a community? 
How might changing the slope of land—by cutting through the land 
to build a road, for example—create potential hazards?

Procedure
1.  Cover a flat surface, such as a lab table, with newspaper. Slowly 

pour 500 mL of dry sand through a funnel onto the flat surface 
so that it makes a pile. Describe what happens to the sides of  
the pile as you pour the sand.

2.  Hold a protractor upright (with the bottom edge held against the 
flat surface) and carefully begin to slide it behind the pile.

3.  At the point where the curved upper edge of the protractor 
intersects the surface of the pile of sand, read the angle in 
degrees. This is the natural angle of the side (slope) of the pile. 
It’s called the angle of repose. This is the steepest slope that 
can be formed in the material without the material slumping or 
sliding down the slope. 

4.  Repeat step 3 several times. Record the measurement of the 
angle of the slope each time. 
Do you get the same angle each time? Why or why not? Why 
is it important to make this measurement several times? What 
do you think will happen to the angle with a greater or lesser 
amount of sand? How might the addition of water, as in heavy 
rains or flooding, affect the risk of sliding?

5.  Repeat steps 1, 2 and 3 using different amounts of sand. Record 
the measurement of the angle of the slope each time. Does the 
angle of the slope change? If so, how much?

6.  Pour extra sand onto a pile of sand several times. Record the 
measurement of the angle of the slope each time. Does the 
angle of the pile change?

7.  Optional: To study the slopes of other dry materials, gather 
materials such as coarse sand, clay or mud, gravel, silt, soil, table 
salt, and granulated sugar. Predict what will happen if you repeat 
steps 1-6 using these materials.

8.  For each of these materials:
•  Place a handful of the material in a dry container such as a jar.
•  Cover the container with a piece of cardboard and turn the 

container upside-down onto a flat surface.
•  Lift the container very slowly. The material should form an 

inverted, cone shaped pile. 
•  Measure the angle of the slope of the pile. Make three 

measurements for each material.
9.  Record measurements on a chart like the one below. How does 

particle size and shape relate to the maximum slope angle the 
particles will maintain?

Watch Out for Landslides
LEARNING ACTIVITY:

MATERIAL ANGLE MEASURE OF SLOPE AVERAGE ANGLE

Fine Sand

Coarse Sand

Clay

Gravel

Silt

Soil

Source: American Geophysical Union. 
Adapted with permission.
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SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

25

Christmas

First Day of Hanukkah

26

Did You Know? 
Earthquake Off West Coast  

of Northern Sumatra 
(Magnitude 9.0), Sets Off 

Massive Tsunami, 2004

Dec. 26, 2016-Jan. 1, 2015: 
Kwanzaa 

27 28 29 30 31

New Year’s Eve

18 19 20 21

Winter Solstice

22 23 24
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Dec. 11, 2016:  
Geoscience Event:  

Exploration Station at AGU 
Fall Meeting, San Francisco

International  
Mountain Day

12

Dec. 12-16, 2016: 
Geoscience Event:  

AGU Fall Meeting (Including 
AGU-NESTA GIFT Workshop), 
American Geophysical Union, 

San Francisco

13 14 15 16

Did You Know? 
First of Three Earthquakes 
in New Madrid, Missouri 

(Estimated Magnitude 8.0), 
Causes Mississippi River to 

Change Course, 1811

17

4 5

World Soil Day

6

Dec. 6-14, 2015: 
Hanukah Begins 

(Sundown) 

7

Pearl Harbor  
Remembrance Day

8 9 10

1

Dec. 1-3, 2015:  
Geoscience Event:  

NSTA Area Conference, 
National Science Teachers 

Association, Columbus, Ohio
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Did You Know? 
Aniakchak National 

Monument, One of World’s 
Finest Examples of Dry 

Caldera, Established 1980
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