Engineering Design Challenge:
Truss Build

What is a truss?
A truss is something that is used to bind or tie something up or it can
be to support or strengthen a structure.
n. a structural framework of wood or metal, especially one arranged in
triangles, used to support a roof, bridge, etc.

Engineers on Earth design very long or tall structures (bridges and
skyscrapers) to withstand environmental forces such as changes
in temperature, high winds, and even earthquakes – in addition to
bearing heavy loads.

Examples of trusses on Earth

What orbits between 370 – 460 kilometers (230 – 260 miles)
above Earth that uses trusses?

The International
Space Station!

The ISS is the largest
orbiting laboratory ever
built.

•Five International partners of the following the space agencies worked together to
achieve this structure. U.S. Canada, Russia, Europe, and Japan

•Approximate weight 420,000 kilograms (925,000 lbs.) equivalent to more than
330 automobiles.

•Measure 74 meters long (243 feet) and 110 meters wide (361 feet) equivalent to
a football field including the end zones.
•The ISS can circle the Earth one time in about 90 minutes.

Factors to consider when building the
ISS in space
The International Space Station is a very
long and wide structure traveling at 17,500
miles per hour in space
The space station is carefully designed to
withstand a variety of forces such as:

•changes in temperature (as it enters day
and night every 90 minutes it experiences
extreme hot and cold)
•drag due to its orbital velocity and the
position of the solar arrays
• flexing during re-boosts which raise the
stations’ orbital altitude (which degrades
over time due to drag)
• vibrations caused by maneuvers to
adjust attitude (or orientation) using
spacecraft jets.

S0 truss forms the center
backbone of the Space Station
with a mass of 13,971 kg

Why are trusses used on the
ISS?
•The ISS has an Integrated Truss
Structure that acts like a
backbone for the ISS.
•Trusses support the solar arrays
and radiators.
•Triangles and beams are used
for strength on Earth in structures
like bridges. The truss that forms
the backbone of the Station is
made up of many triangular
structures and beams.
•Solar arrays provide energy for
the station and the radiators get
rid of extra head that builds up on
the Station.
•The Integrated Truss Section
contains 10 segments and
support for 16 solar array panels.

Remember success
depends on teamwork
and “TRUSS”!

