
was so impressive that 

President Barack Obama 

was on his way to see it. 

    But then, disaster 

struck. A bulldozer drove by, 

shaking the sand. The delicate 

castle began to crumble. 

“I was 40 feet in the air, 

watching 12 feet of my 

castle fall,” says Jarrett, a 

professional sculptor. “And 

on top of that, the president 

was coming! It was a nerve-

wracking moment.” 

Despite the partial collapse, 

Jarrett repaired the castle and 

managed to wow the president. 

He eventually broke the record 

by 10 centimeters (4 inches). 

But the close call made him 

want to learn more about the 

forces that hold up his 

towering creations, so he 

can build them even taller. 

Force Fight!
For anyone building 

a sand castle, the 

toughest opponent is 

gravity. Earth’s gravity pulls 

grains of sand toward the 

ground. It can quickly turn 

a soaring sand castle into 

a bump on the beach. 

To counteract gravity, 

Jarrett mixes his sand with 
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gravity—a force that pulls 
objects toward each other 

surface tension—the pull on 
a liquid’s surface caused by the 
attraction of its molecules to 
one another

evaporate—to turn from a 
liquid into a gas

glacier—a giant, slow-moving 
mass of ice

friction—resistance to 
movement when two surfaces 
rub together

What Is Sand? 
Sand forms when weathering 

processes, such as wind and rain, 

break down rocks and minerals into 

tiny grains. Sand in different places 

is made of different materials. 

Beach sand often includes seashells 

ground up by ocean waves. 

How sand and water combine to 
form spectacular sand sculptures

E
d Jarrett was four 

stories high, carefully 

perched on a sand 

castle in Point 

Pleasant Beach, New 

Jersey. It was May 28, 2013, and 

Jarrett was trying to break his 

own Guinness World Record for 

the world’s tallest sand castle.

Things were going well: At  

15 meters (50 feet), Jarrett’s 

sand castle was 4 meters  

(12 feet) taller than his previous 

record breaker. The castle 

Kids help pack down the 
bottom layers of Ed Jarrett’s 
sand castle. Later, Jarrett 
carves the top (right).

Record BreakerThis sand castle was 
the world’s tallest when Ed Jarrett built it 

in New Jersey in 2013.

WATCH 
A VIDEO
scholastic.com 
/superscience

LEVELED
TEXT 

ONLINE
scholastic.com 
/superscience



6   M A Y / J U N E  2 0 1 5

A
IM

EE
 H

ER
R

IN
G

 (
TO

O
 W

ET
, H

A
N

D
S

 O
N

 E
X

P
ER

IM
EN

T)
; S

H
U

TT
ER

S
TO

CK
 (

A
LL

 O
TH

ER
 P

H
O

TO
S

);
 K

AT
E 

FR
A

N
CI

S
 (

IL
LU

S
TR

AT
IO

N
S

)

water. Water droplets 

are held together 

by surface tension, 

a clinging force. 

When water 

combines with sand, 

surface tension causes 

the water droplets 

to form tiny bridges 

between the sand 

grains (see Make a 

Super Sand Castle, 

below). These bridges 

are stronger than the 

force of gravity. They 

hold the sand together.

Unfortunately, 

even wet sand doesn’t hold 

forever. Jarrett’s towering 

sculptures can take months 

to build. Over time, heat 

from the sun causes water in 

the sand to evaporate. In the 

past, Jarrett’s castles would 

crumble as soon as they dried.

Sand Sleuth
To get an up-close look 

at the problem, Jarrett put 

different kinds of sand under 

a microscope. He saw that 

sand from the beach has 

round edges from being 

worn down by waves. 

Then he looked 

at sand formed by 

glaciers—giant, moving 

masses of ice that grind 

rock into tiny bits. 

Glacier sand has sharp 

edges. When grains of 

this sand are packed 

together, their rough 

edges rub against each 

other. This creates 

friction that helps hold 

up a sand structure. 

Smoother beach sand 

has less friction. 

Jarrett now trucks 

in his own sharp-

edged glacier sand to sculpt. 

His new castles can stand tall 

for months after they dry out.

Building a record-breaking 

castle is still a long process. 

Jarrett starts by pouring a 

layer of sand into a wooden 

frame and adding water. 

Then comes the most 

important step: packing 

down the sand. Jarrett gets 

help from dozens of kids who 

stomp the sand with their 

feet. The tighter the sand 

grains are squeezed together, 

the more liquid bridges can 

form between them, and the 

stronger the structure will be. 

Sky-High Dreams
Jarrett isn’t the only one 

who wants to know how tall 

sand castles can get. Daniel 

Bonn is a physicist at the 

University of Amsterdam in the 

Netherlands. He’s studied the 

forces that affect sand castles. 

A towering sand castle needs 

a wide base for support. Bonn’s 

calculations suggest that with 

an 11-meter (36-foot) base, a 

sand castle could rise 36 meters 

(118 feet). That’s as tall as six 

giraffes standing on top of each 

other! But when Jarrett used 

a base of that size for a castle 

in 2011, the sculpture reached 

only 12 meters (39 feet). 

Many factors could keep 

Jarrett’s real-life sand castles 

from getting as tall as Bonn’s 

math says they could. Weather 

conditions like wind or 

rain, and ground vibrations 

caused by thunderclaps—or 

bulldozers—can all weaken 

the structure. But that won’t 

keep Jarrett from trying.

“I’d love to go up against 

those scientists and see 

who could build the tallest 

sand castle!” he says. 

—Stephanie Warren Drimmer

Mix Master
What makes a sand castle stand tall?

Observe: Sand sculptors use 
water to stick sand together. 
Surface tension helps the water 
form bridges between grains of 
sand, holding the sand up.

Ask a Research Question:  
How does the water in a sand 
castle affect its structure?

Form a Hypothesis Based 
on This Question: How much 
water should you mix into sand 
to build the strongest castle? 

Materials: smock or apron • 
newspaper • 4 paper plates • 
marker • measuring cups • 
bowl • 4 cups of sand • water • 
spoon • 12 3-ounce paper cups 
• 40 pennies • pencil and paper

Procedure:
1. Put on a smock and spread 
newspaper on the table. (This 
experiment can get messy!)

2. You will conduct four trials 
using different amounts of 
water. Use the marker to label 
the edge of the plates “1⁄2 cup 
water,” “1⁄3 cup water,” “1⁄4 cup 
water,” and “1 spoonful water.” 

3. Measure 1 cup of sand into 
the bowl. Add 1⁄2 cup of water 
and mix well with the spoon.

4. Fill three 
paper cups with 
the wet sand and 
gently pack it down. Turn the 
cups over onto the plate labeled 
“1⁄2 cup water.” Lift the cups to 
make three small sand castles.

5. Observe the castles. Do 
they stay shaped like the cups? 
Write down your observations.

6. If any of the castles stay 
up, test their strength. One at 
a time, stack pennies on top of 
each castle until it collapses. 
Record how many pennies each 
castle supports.

7. Repeat steps 3 through 6 
using 1⁄3 cup of water, 1⁄4 cup of 
water, and a spoonful of water.

Results: Which castles stayed 
up? How many pennies did each 
one hold? Display your results 
in a chart. 

Conclusions:
1. Which mixture created the 
sturdiest castles? Why do you 
think it worked best?

2. In your own words, explain 
how the water helped the 
successful castles stay up. 

TOO DRY

Without water, sand grains 
don’t stick together very well. 
The force of gravity pulls them 

downward, and the castle 
collapses into a pile.

TOO WET

Too much water weighs  
down the sand and turns it 

into mud. The sand flows like 
a liquid instead of holding the 

shape of the bucket. 

JUST RIGHT

The right amount of water 
creates surface tension.  

Water droplets form bridges 
between the sand grains and 

hold them together.

How can you build your own beach masterpiece? The trick is to use the right proportions of sand and water. 

STEP 4
VIEW  

A SLIDE 
SHOW

scholastic.com 
/superscience

Not all sand creations are castles. 
A sculptor in Finland used wet 
sand to make this elephant!

Make a Super Sand Castle


