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Basic Principles of Scrap Tire Earth Retaining Structures

1. What percentage of the total solid waste stream in industrialized countries is represented by scrap tires.
a. 0.6
b. 2.3
c. 1.5
d. 1.8

2. Which of the following is not a problem associated with disposal of tires in a landfill?
a. Tires are easily compactable and remain compacted
b. Their buoyancy causes them to rise to the surface after rainfall leaving behind empty spaces that 

damages the landfill's stable, carefully layered composition
c. The hollow shape of the tires fills with decomposition gases creating a serious fire hazard
d. Rainwater accumulates in tire piles creating an ideal environment for mosquitoes

3. The TNRCC currently manages the scrap tire activity in the state of Texas through a series of 
regulations aimed at each of the participants. These participants must comply with TNRCC requirements
as well as local ordinances, which may be more stringent. The participants include all but which of the 
following?

a. Generators,
b. Transporters
c. Consumers
d. Scrap tire facilities

4. _______________________ is currently the most widely used disposal method for scrap tires.
a. Wheel Derived Fuel (WDF)
b. Tire Waste Derived Fuel (TWDF)
c. Rubber Derived Fuel (RDF)
d. Tire Derived Fuel (TDF)

5. ____________ is the thermal decomposition of an organic material under the exclusion of ambient 
oxygen.

a. Frontolysis
b. Pyrolysis
c. Cryolipolysis
d. Proteolysis

6. Which of the following is not a common use of tires or tire chips in civil engineering?
a. Scrap Tire Dams
b. Rubber Modified Asphalt (RMA)
c. Marine Reefs and Shoreline Protection
d. Earth Retaining and Erosion Control Structures

7. Earth retaining structures have been built using discarded tires by a number of agencies as isolated 
construction projects, general design guidelines applicable for a wide range of wall heights, wall 
configurations and backfill material types are available at the present time.

a. True
b. False

8. Which of the following designs, from Australian based SULCAL, uses waste tire trucks to construct 
retaining walls?

a. NIDA-CORE



b. BELLCOMB
c. ECOFLEX®

d. GOLDBOARD

9. At the Plumas National Forest in California, a __-foot height reinforced wall was built with a tire facing 
and silt-film woven geotextile reinforcement.

a. 8
b. 10
c. 12
d. 14

10. ______________ is an integration of baled compressed tires with concrete and reinforcement steel to 
form a sealed concrete unit. The compressed tires are encapsulated with the concrete to form the central 
core of the blocks.

a. NIDA-CORE
b. Eco-Bloc�
c. ECOFLEX®

d. GOLDBOARD

11. The bulkhead/erosion control Eco-Bloc� dimensions are 4'x4'x8', weighs approximately 5.5 tons, and 

has the equivalent structural integrity as a solid concrete block.
a. 2�x2�x4�
b. 3�x3�x6�
c. 2�x2�x2�
d. 4�x4�x8�

12. The tilt wall style Eco-Bloc� can be used for walls, barriers, security enclosures, etc. It is ________ in 

size and can be installed in the horizontal or the vertical position.
a. 1�x4�x5�
b. 2�x6�8�
c. 2�x8�x10�
d. 4�x10�x12�

13. Some of the typical usages of Eco-Blocs include which of the following civil engineerin applications?
a. Erosion control
b. Sound barriers
c. Retaining walls
d. All of the above

14. The En-Core baler is a vertical down stroke portable baler which compresses approximately 100 whole 
passenger and light truck tires into a block measuring ________________________.

a. 20� x 50� x 60�
b. 30� x 50� x 60�
c. 40� x 40� x 60�
d. 50� x 50� x 60�

15. Many successful projects have already been completed using the bales. These projects do not include 
which of the following?

a. Dam construction
b. Impact barriers
c. Erosion control



d. Aviary training areas

16. Which of the following is defined as any concrete or mortar that is sprayed into place with pneumatic 
projection?

a. Stucco
b. Vegetative covering
c. Shotcrete
d. Geofabric

17. Which of the following is a Portland cement, sand, and hydrated lime mixture?
a. Stucco
b. Vegetative covering
c. Shotcrete
d. Geofabric

18. Which of the following is not a benefit of using vegetative covering?
a. ease of installation
b. high maintenance costs
c. aesthetically pleasing
d. variety of plants available for use

19. A concrete block wall with a rock facing can also be used to disguise the tires. The concrete used in the 
blocks is a typical cement, sand, and coarse aggregate mix. The concrete blocks are held together using 
_____ and _______.

a. 2300-pound tensile strength wire, mortar
b. Rebar, mortar
c. Rebar, 2300-pound tensile strength wire
d. Cobble backfill & infill, mortar

20. Which of the following is a possible combination under Section 2.5.6 Combinations?
a. Stucco and shotcrete
b. Vegetative covering and geofabric
c. Geofabric and concrete blocks
d. Concrete blocks and vegetative covering

21. Which two types of retaining walls were chosen for the purpose of this study?
a. Mechanically stabilized earth retaining wall and gravity retaining wall
b. Earthen retaining wall and Gravity retaining wall
c. Mechanically stabilized earth retaining wall and earthen retaining wall
d. Earthen retaining wall and Concrete retaining wall

22.  _________________ units were used as the main element to analyze and design mechanically stabilized
earth retaining walls. The walls were designed considering all possible modes of failure.

a. Scrap tires and ceramic steel
b. Scrap tires and Eco-Bloc
c. Scrap tires and Gold Board
d. Scrap tires and shotcrete

23. Gravity retaining walls depend solely on their weight for stability.
a. True
b. False



24. What thickness of concrete is used between tire bales in a gravity retaining wall (See Figure 3.4 Gravity 
Walls of Different Shapes utilizing Tire Bales)?

a. 2�
b. 4�
c. 6�
d. 8�

25.  _________________ represents the ability of the reinforced structure to overcome the horizontal force 
of the soil immediately behind it.

a. Global failure
b. Overturning failure
c. Bearing capacity failure
d. Sliding failure

26. Design engineers have generally accepted that reinforced soil walls should have a factor of safety of at 
least ____ with respect to overturning.

a. 1.0
b. 2.0
c. 3.0
d. 4.0

27.  ______________ is determined by equating the tensile load applied to the reinforcement to the 
allowable tension for reinforcement, the allowable tension being governed by reinforcement rupture and 
pullout.

a. Internal stability
b. External stability
c. Internal and external stability
d. None of the above

28. MSE (Mechanically Stabilized Earth) walls derive their medial resistance through the dead weight of the
reinforced soil mass behind the facing.

a. True
b. False

29.  Well-graded and free-draining granular material should be used as backfill of mechanically stabilized 
earth reinforced walls. The friction angle, ɸ, of the soil can be estimated conservatively by a soil 

engineer or determined by performing appropriate direct shear or _______ tests.
a. Uniaxial
b. Biaxial
c. Triaxial
d. Trilateral 

30. The three basic components of MSE retaining walls are:
a. Earth fill, usually granular material with less than 15% passing #200 sieve.
b. Reinforcement- strips or rods of metal, strips or sheets of geotextiles or wire gridding fastened to

the facing unit and extending into the backfill some distance.
c. Facing unit- not necessary but used to maintain appearance and to avoid soil erosion between 

reinforcements. It may be curved or flat metal plates or precast concrete strips or plates. 
d. All of the above

31. Which of the following is the suggested value of safety factor to be used in the stability analysis of 
Overturning?



a. Fs>=1.0
b. Fs>=1.5
c. Fs>=2.0
d. Fs>=2.5

32. Which of the following is the suggested value of safety factor to be used in the stability analysis of 
Pullout resistance?

a. FB>=2.5
b. FB>=2.0
c. FB>=1.5
d. FB>=1.0

33. A gravity wall is typically internally stable. The failure mechanisms of a gravity wall are the same as 
those for the external stability of a mechanically stabilized earth retaining wall. For the purpose of 
checking external stability, a gravity wall is treated as a rigid monolith (i.e., no internal yielding or 
distortion).

a. True
b. False

34. The same principles applied to ensure the external stability of the MSE wall was not applied to check the
external stability of the gravity wall.

a. True
b. False

35.  In marine setting tires have been known to have leachate problems. The leachate from around the tires 
has been found to be _____ in elements that are toxic to the indigenous life forms such as fish.

a. Low
b. Non-existent 
c. High
d. None of the above
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