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|| Directions: Read the following two passages and answer the 6 following questions from each:

Robot Will Stabilize Steep Slopes

A large remote controiled robot may soon be able to stabilize slopes that are prone o
landslides, thereby sparing construction employees the need to expose themselves to danger
on steep or unstable terrain.

Robotic technologies that were first developed to move satellites into thelr correct
orbits are being adapted by engineers interested in preventing even small landslides, which
threaten thousands of homes and hives each year. The 2 m tall robot can perferm a common
slope-stabilizing function—drilling rods into soil. g

The robot features an adjustable. rotating tool that can drill 20 m deep holes in the
earth from any angle and has a separate arm with the ability to insert a series of steel rods
1,500 mm long and 73 mm in diameter into the holes. The contraption’s four jegs can rotate
up to 110 degrees, enabling the robot to “walk”, and remain stable. on very stecp slopes.

Every leg has a Carteslan architecture so that one limb may extend parailel to the
surface, while a second limb may go back and forth over the surface. The hydraulically
powered legs can withstand vertical and lateral forces of up 1o 20 kN. enabling them to sustain
the 3.000 kg weight of the contraption at nearly any angle.

Current plans call for the use of stability analysis sofiware so that the robot can
monitor the lecations of its legs and its overall equilibrium and. if necessary, take corrective
action. It will spare people the need to rappel down steep stopes or work on scaffolds at great
heights. By climinating or at feast reducing the necd for people o work under such
conditions, the robot will contribute to increasing safety of the workers.

The designers expect to test the robot’s hole-drilling capabilities this spring, with a test
of its ability to make its way along unstable slopes to follow seon after.

1-  From this article, it can be understood:

1) that this robot 1s still in the development stage.

2) that this robot Is currently in use in some places.

3) that this robot is being produced In significant numbers.

4) that this robot will not be ready for testing for scveral years.
9. The main purpose in the creation of such a robot s te:

1) reduce construction tume on roads in unstable arcas.

2) save money 1n the construction of roads in unstable areas.

3) reduce the need for workers to work in dangerous positions.

4) increase understanding of the role of satetlites n stabilizing roads.
3. The legs are designed to:

1} insert 1,500 mm rods into the soil.

2) position the robol parallel to the surface.

3) support and balance the robot while it drills into the soil.

Ay carrv up 1o 3.000 ke o fweight inadditon 1o the weight of the robot.
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Stabilizing the soil by inserting rods into it:
1) helps prevent landslides.

2) prepares the soil to support a road.

3) eliminates the need for construction workers,
4) s a technique used mainly on the walls of stream beds.
In this article, what is “the contraption”?

1} The robot itseif.

3) The drilling tool of the robot,

It can be inferred from the article that:

1) the robot wili require scaffolding for support.
3) the robot will be satelljte controlled

2) The legs of the robot.
4) The Cartesian architecture of the robot.

2) the robot must he heavy in order to be stable.
4) the robot is computer operated.

Remediated Dredge Material Used to Create Cement

Every year miilions of cubic meters of contaminated materials are dredged from bays
and ports to maintain the water’s depth. This hazardous material generally ends up in land
fills. In an effort to decontaminate and reuse the material, as well as conserve land fill space,
CXperts are testing turning dredged matter into an ingredient of portland cement.

The test uses a process called cement lock, which treats contamination in two wavs,
First the dredged material is inserted 1mto a rotary kiln that reaches temperatures of 1.315°C to
1.426°C. The heat breaks down such contaminants as pelvchlorinated biphenyls (PCBs) into
their benign constituent parts. The resulting material is then passed through a carbon filter to
remove such toxins as mercury and allowed to cool. The process creates a glasslike preduct
called Ecomelt, which is then ground into a fine powdered and added to cement to give it
weight and volume. When it is blended into cement, it takes part in the curing of concrete. It
is similar to granulated glass furnace slag and is very uniform and consistent.

In November and December last year, some 305 m’ of material dredged from a harbor
was treated this wav and the resulting 136 Mg of fieomelt was destined to replace shale in a
concrete roadway. Shale has to be mined, and that creates its own environmental problems.
Using Ecomelt not only saves land{ill space, but also prevents the creation of more waste by
using an already existing material as a componeni of cement,

The kiln used in the pilot test captured the contaminants from the treatment process
rather than releasing them into the air. The emissions control aspects and the monitoring
protocols all led to a good environmental outcome.

Lcomelt has also been tested against ASTM International’s standards for compressive
strength with a favorable result, and, although no long term tests have been conducted on its
life cvele, the material is expected to be as durable and reiiable an ingredient as furnace slag.

A commercial-scale rotary kiln that can treat up to 382,400 m’ of dredged material a
year is being developed. Other ways of treating and reusing contaminated dredged material
are also being investigated. The goal 1s 10 establish a self-sustaining new industry that
regularly uses dredged material as building material.

The main reason that material is dredged from waterways is:

1) to be used in Jandfills, 2) to reduce contamination,

3) to be used as an ingredient in Portland cement. 4) to keep the water from becoming too shallow.
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In the cement lock process:

1) PCBs are produced.

2) the contaminated material is first heated and then filtered.

3) the dredged material is “locked” into the concrete as it dries.

4) the contaminated material is ground into powder and then filtered.

Ecomelt:

1) is also a name for furnace slag.

2) has been tested for long term durability.

3) is the scientific term used for the product created by cement fock.

4) is the commercial name for the product of the cement lock process.

Ecomelt is better than shale because:

1) it docsn’t have to be mined. 2) it can be used in concrete roadways.
3) it does not require the use of furnace slag. 4) shale’s contaminants are released into the air.
It is clear from the article that the rotary kiln being developed:

1) will also filter the material.

2) will not meet the demand of the industry Ecomelt.

3) will meet environmental standards similar to those of the test kiln.

4) wil} also be used for other ways of disposing of contaminated material,

The overall goal of the designers developing Ecomelt is:

1) to reduce environmental contamination created in the production of Portland cement.
2) to dispose of dred ged material ina profitable and environmentally friendly way.

3) to find a cheaper way of producing Portland cement. E

4)-to find a better substitute for furnace slag and shale.

In the & following questions choose the answer which best completes technically each
individual item:

FEarthquakes provide architects and engineers with a pumber of important design -----=s-==m-
foreign to the normal design process.

1) chart 2) criteria 3) factor 4) crucial

In some countries the greater importance to the community of seme types of structure is
recognized by w----mmmmmme requirements, such as in IRAN where all public buildings are
designed for bigher earthquake forces than other buildings.

1) hospital 2) structure 3) earthquake 4} staiutory

As some reference to seismelogical data may be necessary, some basic definitions are given
prior to discussing the --=m-nm=m=m--m=== studies themselves.

1) manual 2) seismic 3) seismicity 4) insufficiently

By indicating the type of fault movement prevalent on 2 given fault, some of the
characteristics of the ground motions in the fanlf ----mmmmrmmmmmm may be anticipated.

1) slightly 2) vicinity 3} distance 4y activity

The basic assumptions used in analytical models are themselves models of the behaviour and
should not attempt ----------"=""" without a good appreciation of them.

1) good representation  2) structural analysis 3) design requircments 4) mathematical ability
The Winkler meodel may he more suitable for cohesionless soils but gives a poor
representation of the ~mromsmmemme = With cohesive soils.

1) rigid base 2) shear force

3) edges of the foundation 4) pressure distribution

The traditional method of calculating the plastic collapse load of 2 steel structure is the limit
analysis approach where possible collapse modecs are searched to find the one that give the
---------------- collapse foad.

1) minimuin 2) maximum 3) vertical 4) horizontal
A parallel chord truss has a structural action analogous te that of a beam and the top and
bottom chords are equivalent to the ~emmmmmmmmmmm s while the posts and diagonals are equivalent

to the web. '
1) depth 23 flanges 3) centroid 4y neutral axis
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