Human Waves Demonstrate How Seismic Waves Travel
Used with permission from Larry Braile’s “Seismic Waves and the Slinky: A Guide For Teachers..”
Time: 5-10 Minutes
Target Grade Level: Any level
Materials: Stopwatch
Content Objective: Students will be able to describe
how P and S waves travel through solid and liquid.

Introduction
Webster’s Dictionary defines a wave as “a disturbance or variation that transfers energy progressively from point to point in a
medium.” Suppose the medium were the audience in a football
arena. Remember the “wave,” when one person stands and raises
his hands in the air and the motion is translated completely
around the arena? This simple demonstration uses a similar
principal by sending seismic waves through a line of people to
illustrate the difference between P waves and S waves. The concepts that are involved in this demonstration are very dramatically illustrated to the participants.

Procedure
This demonstration involves a class or group in simulating
seismic wave propagation in solids and liquids. If you have 20
or more people in the group, half can perform the demo while
the other half watches; then switch places. Have about 10
people stand at the front of the room, side by side, with their feet
about shoulder width apart. Instruct the group to not be too rigid
or too limp when pushed from the side. They should give with
the force that they will feel from the person next to them, but
not fall over, and then return to their upright position. In other
words, they should be “elastic.” Have a “spotter” at the end of
the line in case the last person begins to fall. (It is important to
stress these instructions to the participants so that the demonstration will work effectively.)
To represent wave propagation in a solid, have each person
put their arms over the shoulders of the person next to them
(“chorus line style”; the “molecules” or “particles” of the solid
are tightly bonded). Push on the person at the end of the line
and the deformation (leaning to the side and then straightening
up) will propagate down the line of people approximating a P
wave (Figure A). Note that the propagation down the line took
some time (there is a velocity for the wave propagation) and that
although each person was briefly subjected to a deformation or
disturbance, the individuals did not move from their original
locations. Also, the motion of each person as the wave passed
was in the direction of propagation and that, as the wave passed,
the people moved closer together temporarily (compression),
and then apart (dilation) to return to their original positions.
For the S wave in a solid, make the first person at the end of
the line bend forward at the waist and then stand up straight.
The transverse or shear motion will propagate down the line
of people (Figure B). Again, the wave takes some time to
propagate and each person ends up in the same location where

Video of an S-wave demonstration taken at the IRIS
Consortium Earthquakes Workshop for College Faculty held on
October 24, 1999, during the Geological Society of America’s
annual meeting in Denver, CO.

they started even though a wave has passed. Also, note that the
shear motion of each particle is perpendicular to the direction of
propagation. One of the observers can time the P and S wave
propagation in the human wave using a stopwatch. Because
the shear wave motion is more complicated in the human wave,
the S wave will have a slower velocity (greater travel time from
source to the end of the line of people), similar to seismic waves
in a solid.
Next, to represent wave propagation in a liquid, have the
people stand shoulder-to-shoulder, without their arms around
each other. Push on the shoulder of the end person and a P wave
will propagate down the line. The P wave will have the same
characteristics in the liquid as described previously for the solid.
Now, make the person at the end of the line bend forward at the
waist – a transverse or shear disturbance (Figure C). However,
because the “molecules” of the liquid are more loosely bound, the
shearing motion will not propagate through the liquid (along the
line of people). The disturbance does not propagate to the next
person because the liquid does not support the shearing motion.
(Compare pressing your hand down on the surface of a solid such
as a table top and on the surface of water and moving your hand
parallel to the surface. There will be considerable resistance to
moving your hand on the solid. One could even push the entire
table horizontally by this shearing motion. However, there will
be virtually no resistance to moving your hand along the surface
of the water.) Only the first person in the line – the one that is bent
over at the waist – should move because the people are not connected. If the next person bends, “sympathetically,” not because
of the wave propagating, ask that person if he or she felt, rather
than just saw, the wave disturbance, then repeat the demonstration
for S waves in a liquid.

MOVIES: Click images to play.
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Figures A— (photo and animation) P wave through a solid or liquid. When a P wave bumps the first person
(molecule), the bumping down the line happens quickly. P waves travel easily within a liquid or solid.

B

FigureS B — S wave through a solid. The line of people (molecules) forms an elastic solid by linking arms
or placing arms over shoulders to show that when the S wave “shears” the first person into a bend. Note that
the motion of each person is perpendicular to the direction that the wave travels. As each person bends and
straightens, they pull their neighbor into the same motion. This is a slower effect than the P wave.

C
Figure C (LEFT)—An S wave can’t travel through a liquid.
The line of people (molecules) forms a liquid by unlinking
their arms. Activity uses the S wave concept of “shearing”
into a bend, but because arms aren’t linked into an elastic
solid, the rest of the line doesn’t bend. Video in folder:
3 Animations & Movies > Seismic Human Wave

