Modeling Seismic-
Safe Structures

Procedure a2

1. On a tabletop, build a
structure out of building
blocks by simply placing
one block on top of
another.

2. Build a second structure by
wrapping sections of three
blocks together with rub-
ber bands. Then, wrap
larger rubber bands
around the entire com-
pleted structure.

3. Set the second structure on
the tabletop next to the
first one and pound on the
side of the table with a
slow, steady rhythm.

Analysis

1. Which of your two struc-
tures was better able to
withstand the “earth-
quake” caused by pound-
ing on the table?

2. How might the idea of
wrapping the blocks with
rubber bands be used in
construction of supports

for elevated :
highways? Ty at '
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Quake-Resistant Structures During earthquakes, build-
ings, bridges, and highways can be damaged or destroyed. Most
loss of life during an earthquake occurs when people are
trapped in or on these crumbling structures. What can be done
to reduce loss of life?

Seismic-safe structures stand up to vibrations that occur
during an earthquake. Figure 21 shows how buildings can be
built to resist earthquake damage. Today in California, some
new buildings are supported by flexible, circular moorings
placed under the buildings. The moorings are made of steel
plates filled with alternating layers of rubber and steel. The rub-
ber acts like a cushion to absorb earthquake waves. Tests have
shown that buildings supported in this way should be able to
withstand an earthquake measuring up to 8.3 on the Richter
scale without major damage.

In older buildings, workers often install steel rods to rein-
force building walls. Such measures protect buildings in areas
that are likely to experience earthquakes.

mﬂﬁkealng (4 TT® What are seismic-safe structures?

Figure 21 The rubber portions of this
building’s moorings absorb most of the wave
motion of an earthquake. The building itself
only sways gently.

Infer what purpose the rubber serves.

Rubber
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Before an Earthquake To make your home as earthquake-
safe as possible, certain steps can be taken. To reduce the dan-
ger of injuries from falling objects, move heavy objects from
high shelves to lower shelves. Learn how to turn off the gas,
water, and electricity in your home. To reduce the chance of fire
from broken gas lines, make sure that water heaters and other

gas appliances are held securely in place as shown in Figure 22. 3

A newer method that is being used to minimize the danger of
fire involves placing sensors on gas lines. The sensors automat-
ically shut off the gas when earthquake vibrations are detected.

During an Earthquake If you're indoors, move away from
windows and any objects that could fall on you. Seek shelter in
a doorway or under a sturdy table or desk. If you're outdoors,
stay in the open—away from power lines or anything that
might fall. Stay away from chimneys or other parts of buildings
that could fall on you.

After an Earthquake If water and gas lines are damaged, the
valves should be shut off by an adult. If you smell gas, leave the
building immediately and call authorities from a phone away
from the leak area. Stay away from damaged buildings. Be care-
tul around broken glass and rubble, and wear boots or sturdy
shoes to keep from cutting your feet. Finally, stay away from
beaches. Tsunamis sometimes hit after the ground has stopped
shaking.

-
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Figure 22 Sturdy metal
straps on this gas water heater
help reduce the danger of fires
from broken gas lines during an
earthquake.

Summary
Earthquake Activity

@ The height of the lines traced on a seismo-
gram can be used to determine an earth-
quake’s magnitude.

@ The intensity of an earthquake is determined
by examining the amount of damage caused
by the earthquake.

| Earthquake Safety

® Knowing where large earthquakes are likely
to occur helps people plan how to reduce
damage.

® |f you're ever in an earthquake, move away
from windows or any object that might fall
on you. Seek shelter in a doorway or under a
sturdy table or desk.

N

Self Check

. Explain how you can determine if you live in an area

where an earthquake is likely to occur.

. Compare and contrast the Richter and the Mercalli

scales.

. Explain what causes a tsunami.
4. Describe three ways an earthquake causes damage.
. Think Critically How are shock absorbers on a car simi-

lar to the circular moorings used in modern earthquake-
safe buildings? How do they absorb shock?

Applying Skills

. Infer Seismographs around the world record the

occurrence of thousands of earthquakes every day.
Why are so few earthquakes in the news?

.

Sclence$; Hine earth.msscience.com/self_check_quiz
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Goals
B Observe any con-
nection between

and epicenter location
using the data provided
on the next page.

B Describe any observed
relationship between
earthquake-focus
depth and the move-
ment of plates at

earthquake-focus depth

H‘L Earth’s surface.
Materials
graph paper
pencil

e

S| 320 CHAPTER11 Earthquakes

Earthguake Depihs

© Real-World Question -

You learned in this chapter that Earth’s crust is broken into sections
called plates. Stresses caused by movement of plates generate energy
within rocks that must be released. When this release is sudden
and rocks break, an earthquake occurs. Can a study of the foci of
earthquakes tell you about plate movement in a particular region?

© Analyze Your Data

1. Use graph paper and the data table on the right to make a graph
plotting the depths of earthquake foci and the distances from the
coast of a continent for each earthquake epicenter.

2. Use the graph below as a reference to draw your own graph. Place
Distance from the coast and units on the x-axis. Begin labeling at
the far left with 100 km west. To the right of it should be 0 km,
then 100 km east, 200 km east, 300 km east, and so on through
700 km east. What point on your graph represents the coast?

3. Label the y-axis Depth below Earth’s surface. Label the top of the

graph 0 km to represent Earth’s surface. Label the bottom of the
y-axis —800 km.

4. Plot the focus depths against the distance and direction from the
coast for each earthquake in the table below.

Focus Depth v. Distance of Epicenter from Coast
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© Conclude and Apply ——

1.

Describe any observed relationship between
the location of earthquake epicenters and the
depth of foci.

. Explain why none of the plotted earthquakes

occurred below 700 km.

. Based on your graph, form a hypothesis to

explain what is happening to the plates at
Earth’s surface in the vicinity of the plotted
earthquake foci. In what direction are the
plates moving relative to each other?

Infer what process is causing the earthquakes
you plotted on your graph.

. Infer whether these earthquakes are occurring

along the eastern side of a continent or along
the western side of a continent.

. Draw and label a cross section of the Earth

beneath this coast. Label the eastern plate, the
western plate, and use arrows to show the
directions the plates are moving.

. Form a hypothesis to predict which continent

these data might apply to. Apply what you
have learned in this lab and the information in
Figure 2. Explain your answer.

= _______ ysing-ScientificMethods =

Focus and Epicenter Data

oo o0

A —55 0
B —295 100 east
¢ -390 455 east
D —60 - 75 east
E —130 255 east
F- =195 65 east
G —695 400 east
B -2 - 40 west
I —505 695 east
J —520 390 east
K —385 335 east
L —45 95 east
M —305 495 east
N —~480 285 east
0 —665 545 east

-8 =8 90 west
Q —525 205 east

R =85 25 west
5 —445 595 east
T —635 665 east
U =35 95 west
v =70 100 west

ommunicating

Your Data

Compare your graph with those of other
members of your class. For more help, refer
to the Science Skill Handbook.
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Moving Earth!

Did you know...

. g ——

... Tsunamis can travel as fast
as commercial jets and can
reach heights of 30 m. A wave
that tall would knock over this

lighthouse. Since 1945, more people
have been Killed by tsunamis than by
the ground shaking from earthquakes.

... The most powerful earthquake
to hit the United States in recorded history
shook Alaska in 1964. At 8.5 on the Richter
scale, the quake shook all of Alaska for
nearly 5 min, which is a long time for an
earthquake. Nearly 320 km of roads near
Anchorage suffered damage, and almost
half of the 204 bridges had to be rebuilt.

WO By EU ) How many 3.0-magnitude

earthquakes would it take to equal the energy released by
one 8.0-magnitude earthquake?

... Snakes can sense the vibrations
made by a small rodent up to 83 m away.
Does this mean that they can detect
vibrations prior to major earthquakes?
Unusual animal behavior was observed

just before a 1969 earthquake in China—
an event that was successfully predicted.

Write About It

Visit earth.msscience.com/science_stats to research the history and effects of earthquakes in the United States.
In a paragraph, describe how the San Francisco earthquake of 1906 affected earthquake research.
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