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A. Choose the word or phrase that best compl etes the conversation.
V- "why didn’t ad drew win the election?"
"well, ............... helied about his background worked against him."

1. Thefacts are 2. because 3. when 4.the fact that
Y- " Arewe the only ones coming?"

| asked Mary ................. here, too
1.be 2.tobe 3. being 4. will be

v-"How long istheflight?"
ST knowledge, it takes about ¥ hours."
1. To the best of my 2. Tomy best
3. Inmy best 4. In best of my
f- " jan€'sdaughter isvery rude.”

"you're right; shehasnomanners.............. "

1.however 2. Whatsoever
3. whenever 4. evermore

&-"can you wait while |l run into thelibrary?"

"OK, .o you hurry."
1.even though 2. Aslong as
3. when 4. Unless

#- " beforelast night, | hadn't seen Dered in years."

"Neither had I. ............. To see how he'schanged.”

1. Itisinteresting 2. | aminteresting

3. | am interested 4. It isinterested



v- " How isthis game played?"

"Well theteam .............. the highest scorewins."
1- Gets 2. Is getting
3. got 4. That gets
A-"Did miller win the election?"
“I'mnot sure............. Or not."
1. Hewon 2. That hewon
3. If hewon 4. Whether won
3- "why areyou mad at John?"
"He'sbeen making a lot of trouble.......... me lately."
1. For 2.To 3. With 4. By
V.- " Let'smovethe classto another room."
"Well, there could be someproblems............ that."

1. Todo 2.wedo 3. For us doing 4.in doing

B. Choosetheword or phrase that most appropriately completes the sentence.
\\- Thosekids are always

............. Trouble.
1. Looking up to 2. Getting into
3. finding about 4. Putting with

\Y- Hisbehavior wasso ............. His coworkers avoided his company.

1. Outrageus 2.outcast

3. Outstretched 4.outlined

\v- Theincreasein illegal drugusehasclearly .....totherisein crime.

1. Distributed 2. contributed

3. manipulated 4. attributed



\f- Thefarmerswerepleased by the.............. Of their crops.
1.plurdity 2. Redundancy
3. ambiguity 4. Abundance

\&- Thehopeof araisewasa powerful .............. for Tim towork harder.
1. Incentive 2.induction

3. revivd 4. Supplement



Read the passage car efully and then choose the best choice.

The idea of transmitting information through light waves is far from new. But only
recently have scientists learned how to manipulate waves of light to carry tremendous
amounts of information at incredible speeds.

An optical fiber system consists of three basic parts. transmitting equipment that
transforms electric signals into light pulses, the optical fiber itself, and reveiving gear that
acts as a light detector. The fiber is an incredibly thin strand of pure glass usually made
of silicon or other materials such as germanium. The glass strand has two parts: a light
transmitting core and a special glass coating that keeps the light from straying. The fiber ,
of which there are several types suited for different kinds of tasks, is merely the medium
through which the light flows. An average cable, about the thickness of a finger, might
consist of about 75 fibers.

The light impulses are generated either by laser or light-emitting diode (LED) equipment.
If the signals have to travel far , they may be boosted at certaing points, just as electronic
signals are. Lasers are better for long distances because their signals travel far without the
need for boosing, but LEDs are more reliable and less expensive. Much research is
cocused on creating better and less expensive light sources. In that context, probably the
prices of lasers and LEDs are going to decline at a fast rate. With prices faling as the
technological gains increase, many experts agree that it's only a matter of time before

much of the nation's copper cable is replaced by fiber optics.

V\#- what isan important advantage of the optical fiber?
1. It transmits a great deal of information very quickly.
2. It can travel throught light waves.
3. Signals traveling through it don't need to be boosted.

4. It is cheaper than lasers or LEDs



\v- what isthe core'sfunction?
1. To boost signals
2. To transform signals
3. To create signals
4. To transmit signals
\A- what isthe function of the coating?
1. To keep the silicon pure
2. To detect light
3. To keep the impulses from escaping
4. To hold bundles of fibers together
\a- lasersare better that LEDswhen:
1. reliability isimportant
2. signals must travel along way.
3. Costs must be kept low.
4. Copper cable is not available.
v.- the author of the passage predictsthat in the future:
1. Impulses will be able to travel at afaster rate.
2. Copper cable will replace fiber optics.
3. The system will become affordable and widely used.

4. The use of lasers and LEDs will decline.
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Cnd A4S 900
Read thetests below and decide which answer (3, ¥, ¥ or ¥) best fits each gap

Experiments with gravity

The gold and lead balls that Galileo (1) .dropped off the leaning Tower of
Pisa have entered into scientific legend, although the story may have no (2) .
in fact. What is certain is that three years later, in 1586, a Flemish mathematician named

Simon Stevin published an account of a strikingly similar experiment.

Like Galileo, Stevin was keen to (3) . Aristotle's claim that heavy bodies

fall faster than light ones, and reported that two, Lead spheres both fell a distance of

30 feet in exactly the same time (4) .. one being ten times heavier than the

other.

It seems that Galileo may have been (5) ...for an experiment he never
actually performed, though he undoubtedly confirmed its conclusion many times. In 1971

the airless moon was the scene of a similar experiment when astronaut Dave Scott let a
hammer and a falcon's feather fall onto the surface and they duly hit the ground

simultaneously

1- 1) hypothetically  2) supposedly 3) notionally 4) presumably

2- 1) support 2) footing 3) basis 4) rationale
3- 1) debunk 2) puncture 3) explode 4) expose
4- 1) in the face of 2) regardless of 3) against 4) despite

5- 1) approved 2) credited 3) attributed 4) charged



Help With Phobias
Do you suffer from illogical phobias? Do you wake up in the morning and dread

leaving the house? Or do you (6) a cold sweat every time you see a spider?
If you do, you can (7) ......... comfort from the fact that you are not

alone-thousands of people suffer from such irrational fears.

There is nothing "strange" about you! Nor should you despair of ever getting (8)
................. grips with the fear that seemto (9) you day and night

Help is at hand. Hundreds of people have visited our clinic over the years and found

that expert help and advice they have received has given them anew (10) . of life.

Our team of doctors and psychologists by far and away the most qualified in this field -
use a variety of techniques, including "virtua reality" simulations, to help people

overcome their worst fears. So don't hesitatel

- 1) give off 2) break into 3) tumon 4) set up

y- 1) extract 2) dig 3) draw 4) accept
A-1) at 2)in 3) on 4) to

4- 1) hound 2) victimize 3) bully 4) persecute
V.- 1) extension 2) period 3) lease 4) length
Gorillas

Gorillas have long been the subject of (11) ..interest among zoologists for

their uncanny similarity to human beings in so many aspects of their individual and social

behavior. By far the largest of the anthropoid apes, they live in the (12) ..................

forests of West Africa an the mountainBMs regions of Central Africa, in family groups

(1) I of asenior male gorilla, several females, younger male

and a number of infants.

Within each family group the relationships between the members are always very (14)



................... defined. Almost enurely vegetarian, parties of animals roam from place to

placein (15) ....... of food and build their nests high up in trees for ovemight use.

Although gorillas are affectionate, peace-loving creatures and will even accept human

beings into their midst, ruthless hunting has led to a huge decline inthe numbers surviving

today.

- 1) rum 2) utter 3) keen 4) sharp

\v- 1) dense 2) thick 3) impermeable 4) heavy
yv- 1) comprising 2) including 3) constituting 4) consisting
v¥. 1) distinctly 2) clearly .3) intensely 4) heavily
V6- 1) hunt 2) search 3) quest 4) probe

Youth's Guilty Secret

In today's youth culture, books are seen as boring and old-fashioned (16) .................. toa

recent study which claims that children only spend fifteen minutes a

day reading, and are (17) ....to the television or computer screen for the rest of

their leisure time.

However, thisistotally at (18)  with other research, which suggests that children are

reading maze books than ever before. Alt.hough technology- has been accused of
destroying their desire to read, it appears that using the intemet actually stimulates

children to look for more information about the things they come (19) ............... there,

and the easiest way for them to do thisis by reading books.

It is tnte dult childrm o/tell. try to (20) .... their enjoyment of books in case they are seen

as "soft". But it does in fact seem possible that rather than lowering standards of literacy

computers and television have - actually contributed to raising them.

\#- 1) due 2) according 3) referring 4) owing



- 1) glued

2) fixed

\A- 1) differences 2) opposition

\a- 1) over

v.-1) bottle up

2) across

2) cover up

3) attached
3) variation
3)to

3) blot out

4) stuck
4) odds
4) through

4) put away
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S A4S 9OZ%0
Section

Four words or phrases, marked (1), (2), (3), (4) are given beneath each imcomplete

sentence. You are to choose only one word or phrase that best completes the sentence.

Now, find the correct number for the space provided:

\- He hopesto be . to public o.tficein August.
1) arranged 2) elected 3) considered 4) announced

- If the equipment isdamaged in shipment, will be sent to replaceit.

1) another 2) other 3) otherwise 4) other one
v- It isimportant for supervisorsto the work of their subordinates.
1) overdraw 2) overpass 3) oversee 4) overact

f- Rather than having theletter sent to the address, He delivered it

1) he 2) him 3) his 4) himself
Ouvevinnns the latest census, the city's population hasinereased by \. percent.

1) In compliance with 2) Depending on

3) According to 4) Along with

#- Since the equipment isvery delicate, it must be handled with .

1) careful 2) care 3) caring 4) carefully
¥- When | grow up | want to bean and make a time machine to visit the
future.

1) inventor 2) invention 3) invent 4) inventive



A- When my father went to scyuJol, the boys and girlsweretaught in........ classes.
1) separete 2) seperate 3) separate 4) seperete
4- Which of the following wordsis spell correctly? (look at the use of ?e?.)
1) changeable 2) hopeing 3) argueable 4) haveing
V.- It'simportant that students studying at university learn towork .........
1) independintly 2) independently  3) indpendantly 4) indpendentely
V- Nobody died in the accident, but v. peoplewere.
1) spoiled 2) damaged 3) injured 4) broken
\Y- Which of thefollowing isNOT a suitable final sentence for aformal letter?
1) Looking forward to a swift response.
2) look forward to hearing from you soon.
3) Hope to see you soon.
4)Looking forward to meeting you
\v- Would you like anything ?

1) extra 2) more 3) plus 4) else



Section Y

The paragraph below is an explanation for defining the scope of a project”. Read it and
find the correct word or phrase, marked (1), (2), (3), (4), for the spaces provided:

"Clients should describe the nature and extent of the project as clearly and precisely as
possible, including defining the objective(s) to be met and outlining relevant background
information.

They should also state their expectations about how objectives will be accomplished and
the anticipated involvement of their staff, the engineering consultant and other relevant
parties. "

\f- If | , the czlient, want to hire a team of engineering consultants, | must first as

clearly aspossible.
1) find the team

2) have avery clear understanding of the project
3) describe them how to work
4) work with them to define the project
\06- A general description of theproject is.
1) insufficient 2) sufficient 3) to be met 4) hired
\#- From the per spective of theteam of consultants who may bid on thisproject, a

description of therelevant background and context is infor mation.
1) important 2) not helpful 3) amust 4) helpful

\v- Once ateam of engineering consultantsishired for aproject. thereisfor the

client to dedicate staff timetoit.

1) not necessary  2) no need 3) aneed 4) . obligatory
VA-Itis ... up to the engineering conseltants to decide how project objectives will

be accomplished.



1) solely 2) not solely 3) just 4) only
Section ¥

The questions in this part of the test refer to the following letter. You are to choose the
one best answer (1), (2), (3), (4), to each question.

Answer questions (19 and 20) on the basis of what is stated or implied in that letter.

NATIONAL COMPUTER COMPANY
Olive Road, Bangkok, Thailand
Jannuary 25, 2006

Mr. XX
Director, Intemational Department, Market Research Associates, Jalan Suboto No.5.

Bandung, Indonesia

Dear Mr. xx,

National Computer Company (NCC) is interested in assessing the market for computers
in small businesses throughout Indonesia. A study would need to be conducted to
determine if the market appears to be favorable and to identify who NCC's competitors
would be in Indonesia. Depending on the results of the study, we may then consider
establishing ajoint venture with an Indonesian company to assemble our hardware.

As you can see from the enclosed brochure, our sales have increased an average of 20%
per year over the last five years. | will be in Jakarta on business within the next two
months and would be very interested in meeting you to discuss the possibility of having
Market Research Associates (MRA) conduct this study. | will contact you in the near
future to arrange an appointment.

Sincerely yours.

Y'Y, Director of Marketing

'a- What does NCC want to learn about Indonesian companies?
1) If they have increased revenues in the last five years
2) If they have any branch offices in Thailand

3) If they have received the MRA brochures



4)If they would purchase computers
Y.-Why doesMr. YY suggest meeting with Mr. XX?
1) Tofind out if MRA will undertake a study for NCC
2) To determine NCC's competitors in Thailand
3) To seeif MRA would assemble the hardware for NCC's computers

4) To set up ajoint venture with his company
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Airport Design

Airports play an important role in the civil and military aeronautical industries. They
are part of the key infrastructure of these industries and, because of their long
construction times and high costs, act as one of the magjor fixed constraints on the design
of aircraft. The process of airport design is a complex compromise between multiple
physical, commercial and environmental considerations. Physical facilities needed
include runways, taxiways, aprons and strips, which are used for the landing and take-off
of aircraft, for the maneuvering and positioning of aircraft on the ground, and for the
parking of aircraft for loading and discharge of passengers and cargo. Lighting and radio
navigation are essential for the safe landing and take-off of aircraft. These are
supplemented by airfield markings, signals, and air traffic control facilities. Support
facilities on the airside include meteorology, fire and rescue, power and other utilities,
maintenance, and airport maintenance. Landside facilities are the passenger and cargo
terminals and the infrastructure system, which includes parking, roads, public transport
facilities, and loading and unloading areas. At all stages of the design process, the issue
of aircraft compatibility is of prime importance — an airport must be suitable for the
arcraft that will useit, and vice versa

There is a large variation in the appearance and layout of airport sites but al follow
basic ‘rules of thumb’:
The location and orientation of the runways are primarily decided by the requirement to
avoid obstacles during take-off and landing procedures. 15 km is used as a nominal
‘design’ distance.
Runway configuration is chosen so that they will have manageable crosswind

components (for the types of aircraft being used) for at least 95% of operational time.
The number of runways available for use at any moment determines the operational
capacity of the airport. Crosswind facility is achieved by using either a ‘crossed’ or ‘open

or closed vee’ layout.



Operational capacity can be reduced under IFR (Instrument Flying Rules) weather
conditions when it may not be permissible to use some combinations of runways

simultaneously unless there is sufficient separation (nominally 1500+ meters).

The design of an airport depends principally on the passenger volumes to be served
and the type of passenger involved. Some airports have a very high percentage of
passengers who are transiting the airport rather than treating it as their final destination.
The various facilities at an airport are designed to cope adequately with the anticipated
flow of passengers and cargo. At smaler single-runway airports, limits to capacity
usually occur in the terminal areas, since the operational capacity of a single runway with

adequate taxiways is quite large. When passenger volumes reach approximately 25

million per year, a single runway is no longer adequate to handle the number of aircraft
movements that take place during peak periods.

At this point at least one additional runway, permitting simultaneous operation, is
required.

Airports with two simultaneous runways can freguently handle over 50 million

passengers per year, with the main constraint being, again, the provision of adequate
terminal space.
Layouts with four parallel runways can have operational capacities of more than one

million aircraft movements per year and annual passenger movements in excess of 100

million. The main capacity constraints of such facilities are in the provision of sufficient
airspace for controlled aircraft movements and in the provision of adequate access
facilities. Most large international airport designs face access problems before they reach
the operational capacity of their runways.

An important requirement in the design of an airport is minimizing the time needed to
service an aircraft after it has landed. This is especially important in the handling of
short-haul aircraft, where unproductive ground time can consume an unacceptably large
percentage of flight time. The turnaround time for a large passenger transport between

short-haul flights can be as little as 25 minutes. During this period, a large number of

service vehicles circulate on the apron, so an important aspect of the efficient operation



of an airport facility is the marshalling of ground service vehicles and aircraft in the
terminal apron area. Such an operation can become extremely complex at some of the
world’s busiest international airports, where an aircraft enters or leaves the terminal

apron approximately every 20 seconds.

Questions

). Taxiways are used by aircraft for............

A. Landing

B. Taking Off

C. Maneuvering and positioning on the ground
D. Parking

Y. What is essential for safe landing of aircraft?

A. Taxiways
B. Terminal
C. Light and radio navigation

D. Very wide runway

. Infrastructure systemsinclude.......... (Select any ¥)

A. Roads

B. Fire and rescue
C. Apron and strips
D. Unloading areas

f. What determinesthe operational capacity of aircraft at any given time?

A. The length of runways
B. Number of runways
C. The size of terminal

D. Number of staff working at airport

&. How many runwayswill be adequately suitablefor and &+ million passengersa year?
Al B.2

C.3 D.4



£. What is the most important factor to consider at all stages of an airport design

process?
A. Total number of runways
B. Locations (Distance from rails)
C. The aircraft compatibility

D. The number of anticipated passengers

¥. What isthe most important point in every step of designing airport process?

A. Runways

B. Lighting

C. Aircraft compatibility
D. Cargo terminals

A. How far should the runways be consider ed away from the obstacles?
A.11 km
B. 17 km
C. 13 km
D. 15 km
4. What isthe solution to prevent access problem for large international airports?

A. Reduce the turnaround time
B. Minimizing the time needed to service an aircraft after it has landed
C. Reduce the number of service vehicles circulates on the apron

D. Increase the number of taxiways

V.. In what situation may the operational capacity be reduced?

A. Weather conditions
B. Passenger volumes
C. Cargo
D. Strips



Answers
1] 2 3 4 15|16 |7 |89 ]10
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List of Vocabularies
aeronautical | constraints maneuvering | meteorology
orientation | simultaneously | transiting haul
marshaling | airfield utilities discharge
aspect provision anticipated permissible
rescue supplemented | compromise | infrastructure
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Bridge
A bridge is astructure built to span avalley, road, railroad track, river, body of water, or
any other physical obstacle, for the purpose of providing passage over the obstacle.
Designs of bridges will vary depending on the function of the bridge and the nature of the
terrain where the bridge is to be constructed.
Types of bridges
There are six main types of bridges: beam bridges, cantilever bridges, arch bridges,
suspension bridges, cable-stayed bridges and truss bridges.
Beam bridges
Beam bridges are horizontal beams supported at each end by piers. The earliest beam
bridges were simple logs that sat across streams and similar simple structures. In modern
times, beam bridges are large box steel girder bridges. Weight on top of the beam pushes
straight down on the piers at either end of the bridge.
Cantilever bridges
Cantilever bridges are built using cantilevers — horizontal beams that are supported on
only one end. Most cantilever bridges use two cantilever arms extending from opposite
sides of the obstacle to be crossed, meeting at the center. The largest cantilever bridgeis
the 549-metre (1.800 ft) Quebec Bridge in Quebec, Canada.

Arch bridges

Arch bridges are arch-shaped and have abutments at each end. The earliest known arch
bridges were built by the Greeks and include the Arkadiko Bridge. The weight of the
bridge is thrust into the abutments at either side. Dubai in the United Arab Emiratesis
currently building the Sheikh Rashid bin Saeed Crossing which is scheduled for
completion in 2012. When completed, it will be the largest arch bridge in the world.

Suspension bridges
Suspension bridges are suspended from cables. The earliest suspension bridges were
made of ropes or vines covered with pieces of bamboo. In modern bridges, the cables

hang from towers that are attached to caissons or cofferdams. The caissons or cofferdams



are implanted deep into the floor of alake or river. The longest suspension bridge in the

world is the 12.826 feet (3.909 m) Akashi Kaikyo Bridge in Japan. See simple suspension

bridge, stressed ribbon bridge, under-spanned suspension bridge, suspended-deck
suspension bridge, and self-anchored suspension bridge.

Cable-stayed bridges

Like suspension bridges, cable-stayed bridges are held up by cables. However, in acable-
stayed bridge, less cable is required and the towers holding the cables are proportionately
shorter. The first known cable-stayed bridge was designed in 1784 by C.T. Loescher. The

longest cable-stayed bridge is the Sutong Bridge over the Y angtze River in China
Trussbridges

Truss bridges are composed of connected elements. They have a solid deck and alattice
of pin-jointed girders for the sides. Early truss bridges were made of wood, and later of
wood with iron tensile rods, but modern truss bridges are made completely of metals such
as wrought iron and steel or sometimes of reinforced concrete. The Quebec Bridge,
mentioned above as a cantilever bridge, is also the world's longest truss bridge.

By use

A bridgeis designed for trains, pedestrian or road traffic, a pipeline or waterway for
water transport or barge traffic. An aqueduct is abridge that carries water, resembling a
viaduct, which is abridge that connects points of equal height. A road-rail bridge carries
both road and rail traffic. Bridges are subject to unplanned uses as well. The areas
underneath some bridges have become makeshift shelters and homes to homeless people,
and the undersides of bridges all around the world are spots of prevalent graffiti. Some
bridges attract people attempting suicide, and become known as suicide bridges.
Decorative or ceremonial

To create a beautiful image, some bridges are built much taller than necessary. Thistype,
often found in east-Asian style gardens, is called aMoon bridge, evoking arising full
moon. Other garden bridges may cross only adry bed of stream washed pebbles,
intended only to convey an impression of a stream. Often in palaces a bridge will be built
over an artificial waterway as symbolic of a passage to an important place or state of

mind. A set of five bridges cross a sinuous waterway in an important courtyard of the



Forbidden City in Beijing, the People's Republic of China. The central bridge was
reserved exclusively for the use of the Emperor, Empress, and their attendants.
Thedifferences & similaritiesin bridge structure

Bridges may be classified by how the forces of tension, compression, bending, torsion
and shear are distributed through their structure. Most bridges will employ all of the
principal forces to some degree, but only afew will predominate. The separation of
forces may be quite clear. In asuspension or cable-stayed span, the elementsin tension
are distinct in shape and placement. In other cases the forces may be distributed among a
large number of members, asin atruss, or not clearly discernible to a casual observer as
in abox beam. Bridges can aso be classified by their lineage, which is shown as the
vertical axis on the diagram to the right.

Efficiency

A bridge's structural efficiency may be considered to be the ratio of load carried to bridge
mass, given a specific set of material types. In one common challenge students are

divided into groups first known cable-stayed bridge was designed in 1784 by C.T.

Loescher. The longest cable-stayed bridge is the Sutong Bridge over the Y angtze River in
China.

Trussbridges

Truss bridges are composed of connected elements. They have asolid deck and a lattice
of pin-jointed girders for the sides. Early truss bridges were made of wood, and later of
wood with iron tensile rods, but modern truss bridges are made completely of metals such
aswrought iron and steel or sometimes of reinforced concrete. The Quebec Bridge,
mentioned above as a cantilever bridge, is aso the world's longest truss bridge.

By use

A bridge is designed for trains, pedestrian or road traffic, a pipeline or waterway for
water transport or barge traffic. An aqueduct is a bridge that carries water, resembling a
viaduct, which is a bridge that connects points of equal height. A road-rail bridge carries
both road and rail traffic. Bridges are subject to unplanned uses as well. The areas

underneath some bridges have become makeshift shelters and homes to homeless people,



and the undersides of bridges all around the world are spots of prevalent graffiti. Some
bridges attract people attempting suicide, and become known as suicide bridges.

Decor ative or ceremonial

To create a beautiful image, some bridges are built much taller than necessary. Thistype,
often found in east-Asian style gardens, is called aMoon bridge, evoking arising full
moon. Other garden bridges may cross only adry bed of stream washed pebbles,
intended only to convey an impression of a stream. Often in palaces a bridge will be built
over an artificial waterway as symbolic of a passage to an important place or state of
mind. A set of five bridges cross a sinuous waterway in an important courtyard of the
Forbidden City in Beijing, the People's Republic of China. The central bridge was
reserved exclusively for the use of the Emperor, Empress, and their attendants.
Thedifferences & similaritiesin bridge structure

Bridges may be classified by how the forces of tension, compression, bending, torsion
and shear are distributed through their structure. Most bridges will employ all of the
principal forces to some degree, but only afew will predominate. The separation of
forces may be quite clear. In a suspension or cable-stayed span, the elements in tension
are distinct in shape and placement. In other cases the forces may be distributed among a
large number of members, asin atruss, or not clearly discernible to a casual observer as
in abox beam. Bridges can also be classified by their lineage, which is shown as the
vertical axis on the diagram to the right.

Efficiency

A bridge's structural efficiency may be considered to be the ratio of load carried to bridge
mass, given a specific set of material types. In one common challenge students are
divided into groups A bridge can carry overhead power lines as does the Storstrem
Bridge.

Costs and cost overruns in bridge construction have been studied by Flyvbjerg et al.

(2003). The average cost overrun in building a bridge was found to be 34%.1*®!

In railway parlance, an overbridge is a bridge crossing over the course of the railway. In

contrast, an underbridge allows passage under the line.



Bridge Failures

The failure of bridgesis of special concern for structural engineersintrying to learn
lessons vital to bridge design, construction and maintenance. The failure of bridges first
assumed national interest during the Victorian erawhen many new designs were being

built, often using new materials.

Questions

V. Which of the following isnot the main type of bridges?

A. Beam bridges

B. Cantilever bridge

C. Arch bridge

D. Double-decker bridge

Y. Bridges areclassified by ......

A. Their lineage
B. Their stiffness
C. Their cost

D. Their weight

v. Design of bridge depends on what?

A. Dimension of section
B. Their spans

C. Nature of terrain

D. None of the above

f. A bridgein which theweight of the deck is supported by number of cables

running directly to one or moretowers.
Thesebridgesare..............

A. Truss bridges

B. Suspension bridges

C. Arch bridges



D. Cable-stayed bridges
&. How istheweight distributed in the beam bridges?

A. Thrust into the abutment
B. Straight down on the piers
C. Thrust into inside the piers
D. Aboveall

#. Which of the following statement is not true?

A. Design of bridge depend on the function of the bridge and nature of terrain
B. A bridgeis astructure built to span any physical obstacle

C. The longest cable-stayed bridge isin London

D. The earliest known arch bridges were built by the Greeks

¥. Horizontal beamsin cantilever bridges are supported on ........

A. Twoend
B. Only one end
C.AandB

D. Four side

A. What isthe structure of suspension bridges?

A. Composed of connected el ements
B. These bridges are held up by short cables
C. Has a horizontal beams that are supported on only one end

D. These bridges are suspended from cables

4. Which oneisnot a purpose to making bridges?

A. Tran

B. Pedestrian

C. Waterway for water transport
D. Carry arestaurant

V.. Thecost of bridges lifetimeis composed of what?

A. Materia B. Engineering



C. Insurance D. Abovedl

). How elementsin suspension bridge aredistinct?

A. In shape and placement

B. Distribution among members
C.AandB

D. Only un shape

VY. Bridge's efficiency isconsidered by ...........

A. It's material

B. Ratio of load carried to bridge mass
C. Distance of span

D. None of the above

\v. What isthe purpose of bridgein palaces over an artificial waterway?

A. For attachment to important place

B. To create beautiful image

C. As symbolic movement to state mind
D.AandC

'f. What are the forces distribute through the bridge’s structure?

A. Tension
B. Torsion
C. Bending
D. Aboveall



Answers

11

12

13

14
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Dam
Dams can be formed by human agency, natural causes, or even by the intervention of
wildlife such as beavers. Man-made dams are typically classified according to their size
(height), intended purpose or structure. International standards define large dams as

higher than 15-20 meters and major dams as over 150-250 meters in height. Intended

purposes include providing water for irrigation to town or city water supply, improving
navigation, creating areservoir of water to supply industrial uses, generating

hydroel ectric power, retaining wet season flow to minimize downstream flood risk.
Based on structure and material used, dams are classified as timber dams, arch-gravity
dams, embankment dams or masonry dams, with several subtypes. Arch dams: In the
arch dam, stability is obtained by a combination of arch and gravity action. The most
desirable place for an arch dam is a narrow canyon with steep side walls composed of
sound rock. The safety of an arch dam is dependent on the strength of the side wall
abutments, hence not only should the arch be well seated on the side walls but also the
character of the rock should be carefully inspected. Two types of single-arch dams arein
use, namely the constant-angle and the constant-radius dam. The constant-radius type
employs the same face radius at all elevations of the dam, which means that as the
channel grows narrower towards the bottom of the dam the central angle subtended by
the face of the dam becomes smaller. In a constant-angle dam, also known as a variable
radius dam, this subtended angle is kept a constant and the variation in distance between
the abutments at various levelsis taken care of by varying the radii. Constant-radius dams
are much less common than constant-angle dams. A similar type is the double-curvature
or thin-shell dam. This method of construction minimizes the amount of concrete
necessary for construction but transmits large loads to the foundation and abutments.
Gravity dams: In agravity dam, stability is secured by making it of such a size and shape
that it will resist overturning, sliding and crushing at the toe. The dam will not overturn
provided that the moment around the turning point, caused by the water pressureis

smaller than the moment caused by the weight of the dam. Thisis the case if the resultant



force of water pressure and weight falls within the base of the dam. Embankment dams:
Embankment dams are made from compacted earth, and have two main types, rock-fill
and earth-fill dams. Embankment dams rely on their weight to hold back the force of
water, like the gravity dams made from concrete. Rock-fill dams are embankments of
compacted free-draining granular earth with an impervious zone. Earth-fill dams are
constructed as a simple embankment of well compacted earth. A third type of
embankment dam is built with asphalt concrete core. All asphalt-concrete core dams built
so far have an excellent performance record. The type of asphalt used is a viscoelastic-
plastic material that can adjust to the movements and deformations imposed on the
embankment as awhole, and to settlements in the foundation. The flexible properties of
the asphalt make such dams especially suited in earthquake regions. Cofferdams: A
cofferdam is a (usually temporary) barrier constructed to exclude water from an area that
is normally submerged. Made commonly of wood, concrete or steel sheet piling;
cofferdams are used to alow construction on the foundation of permanent dams, bridges,
and similar structures. Timber dams: Timber dams were widely used in the early part of
the industrial revolution and in frontier areas due to ease and speed of construction.
Rarely built in modern times by humans due to relatively short lifespan and limited
height to which they can be built, timber dams must be kept constantly wet in order to
maintain their water retention properties and limit deterioration by rot, similar to abarrel.
The locations where timber dams are most economical to build are those where timber is
plentiful, cement is costly or difficult to transport, and either alow head diversion damis
required. Steel dams: A steel dam is atype of dam briefly experimented with in around

the turn of the 19th-20th Century which uses steel plating (at an angle) and load bearing
beams as the structure. As of 2005, hydroelectric power, mostly from dams, supplies
some 19% of the world's electricity, and over 63% of renewable energy much of thisis

generated by large dams. A spillway is a section of a dam designed to pass water from
the upstream side of a dam to the downstream side. Many spillways have floodgates
designed to control the flow through the spillway. Types of spillway include: A service
spillway or primary spillway passes normal flow. An auxiliary spillway releases flow in

excess of the capacity of the service spillway. An emergency spillway is designed for



extreme conditions, such as a serious malfunction of the service spillway. A fuse plug
spillway is alow embankment designed to be over topped and washed away in the event
of alarge flood. One of the best places for building adam is a narrow part of a deep river
valley; the valley sides can then act as natural walls. Dams affect many ecological aspects
of ariver. Rivers depend on the constant disturbance of a certain tolerance. Dams slow
the river and this disturbance may damage or destroy this pattern of ecology.
Temperature is al'so another problem that dams create. Rivers tend to have fairly
homogeneous temperatures. Reservoirs have layered temperatures, warm on the top and
cold on the bottom; in addition often it is water from the colder (lower) layer whichis
released downstream, and this may have different dissolved oxygen content than before.
Organisms depending upon aregular cycle of temperatures may be unable to adapt; the
balance of other fauna (especially plant life and microscopic fauna) may be affected by
the change of oxygen content. Construction of a hydroelectric plant requires along lead-
time for site studies, hydrological studies, and environmental impact assessment, and is
large scal e projects by comparison to traditional power generation based upon fossil
fuels.

\. Damstypically don’t be classified by...
A.Assize
B. intended purpose
C. structure
D.cost

AT typically isIntended purposes for making dams.
A. providing water for irrigation
B.Bowater supply
C.improving navigation

D.Changing amount of rainfall is region.



.......... typically isIntended purposes for making dams.
A. creating areservoir of water to supply industrial uses
B.generating hydroel ectric power
C.Curtaining wet season flow

D.maximize downstream flood risk

. Based on structure and material used, dams aren’t classified as....
A.timber dams
B.arch-gravity dams
C.embankment dams
D.Soft core dam

. In arch dams stability is obtained by what?
A. Arch
B.Dimensions
C.Momentum

D. Arch and gravity action

. Whereis most desirable place for an arch dam?
A. Wide plains

B.Wide valleys

C.Plateu

D.narrow canyon with steep side walls composed of sound rock

. Which oneisn’t arequirement of Construction of a hydroelectric plant?
A.Along lead-time for site studies
B.environmental impact assessment
C.hydrological studies

D.climate change studies

. The safety of an arch dam is dependent on what?
A. Concrete used quality
B.strength of the side wall abutments *
C.strength of foundation



D.number of arch degree

Y employs the same face radius at all elevations of the dam, which means
that asthe channel grows narrower towardsthe bottom of the dam the central angle
subtended by the face of the dam becomes smaller?

A .constant-angle dam

B.constant-radius arch dam

C.variable radius dam

D.timber dam

V +. Which one minimizes the amount of concrete necessary for construction?
A. Constant-radius dams
B.constant-angle dams
C.double-curvature dam

D. variable radius dam

VY. In agravity dam, stability issecured by................
A. Transmitting water pressure to side walls.
B.making it of such a size and shape that it will resist pressure.*
C. Angdl of arch.

D. combination of arch and gravity action.

\ Y. Which oneisn’t type of embankment dam?
A. Earth-fill dams
B.asphalt concrete core dams
C. Rock-fill dams

D. Concrete dams

VY. Which dams have good performance and are suited in earth quick regions?
A. Double curvature dams
B.Timber dams
C.Embankment dams with asphalt concrete core *
D.Coffer dams



Ve isabarrier constructed to exclude water from an area that is normally
submerged.

A. Steel dams

B.timber dams

C.coffer dams

D.embankment dams

Ve, Cofferdamsareused to.............
A.minimise downstream flood risk
B. alow construction on the foundation of permanent dams, bridges*
C.Supply Water to towns and manufactories.
D.improving navigation

V1. Which oneisn’t true about timber dams?
A. Rarely built in modern times by humans due to due to short lifespan.
B.limited height to which it can be built.

C.timber dams must be kept constantly wet in order to maintain their water retention
properties.
D. The locations where timber dams are most economicd to build are where cement is
cheap.*

VV. A spillway isa section of a dam designed to.............
A. Transfer water from Reservoir to front of dam.

B.Bypass water from the upstream side of a dam to the downstream side.
C.Cassava water at back of dam.

D.Degenerating electricity.

YA, Which oneisn’t Types of spillway?
A. primary spillway
B.auxiliary spillway
C.secondary spillway.
D.Detergency spillway

V4. Where arebest places for building adam?
A. Plain



B.Mountains
C.Mud
D.narrow deep river valley

Y +. Which oneisn’t an affect of building dams?
A. Destroying pattern of ecology by slowing theriver.
B.Behaving layered temperatures in Reservoir.
C. Having different dissolved oxygen content that harms organisms.
D.lrrigating farms
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canyon Cofferdam deterioration | disturbance

steep side settlement barrel tolerance

abutment submerge diversion plug
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subtend lifespan spillway assessment
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Read the following passage (A) carefully and answer the 7 questions.

Passage A:

SEISMIC BEHAVIOUR OF SOIL-STRUCTURE SYSTEM

The importance of the nature of the sub-soil for the seismic response of structures has
been demonstrated in many earthquakes, but a reasonable understanding of the factors
involved has only recently begun to emerge. For example it seems clear from studies of
recent earthquakes that the relationship between the periods of vibration of structures and
the period of the supporting soil is profoundly important regarding the seismic response
of the structure. In case of the Y4V earthquake a Gediz, Turkey, part of factory was
demolished in a town Y¥ekm from the epicenter while no other buildings in the town
were damaged. Subsequent investigations revealed that the fundamental period of
vibration of the factory was approxi mately equal to that of the underlying soil.

Further evidence of the importance of periods of vibration was derived from the medium
sized earthquake of Caracas in Y41V which completely destroyed four buildings and
cause extensive damage to many others. The pattern of structural damage has been
directly related to the depth of soft alluvium overlying the bedrock. Extensive damage to
medium rise buildings (¢-4% storeys) was reported in areas where depth to bedrock was
less than Y « *m while in areas where the alluvium thickness exceeded ' ¢ + m the damage
was greater in taller buildings (over Y ¢ storeys). The depth

of aluvium is course directly related to the periods of vibration of the soil. Considering
shear waves traveling vertically through a soil layer of depth H, the periods of horizontal
vibration of the soil are given by

Where nisaninteger, V<Y«¥,..., and v sis the velocity of the shear wave.

In order to evaluate the seismic response of a structure at a given site, the dynamic
properties of the combined soil structure system must be understood. The nature of the

sub-soil may influence the response of the structure in three ways.



The phenomenon of soil amplification may occur, in whichthe seismic excitation at
bedrock is modified during transmission through the overlying soils to the foundation.
This may cause attenuation or amplification effects.
The fixed base dynamic properties of the structure may be significantly modified by
presence of soils overlying bedrock. This will include change in the mode shapes and
periods of vibration.
A significant part of the vibrational energy of the flexibly supported structure may be
dissipated by material damping and radiation damping in the supporting medium.
Items (ii) and (iii) above are investigated under the general title of
soil structure interaction which may be defined as the interdependent response
relationship between a structure and its supporting soil. The behaviour of structure is
dependent in part upon the nature of the supporting soil and similarly the behaviour of the
stratum is modified by the presence of the structure.
It follows that soil amplification (item (i) above) will aso be influenced by the presence
of the structure, as the effect of soil structure interaction is to product a difference
between the motion at the base of the structure and the free field motion which would
have occurred at the same point in the absence of the structure. In practice however, this
refinement in determining the soil amplification is seldom taken into account, the free
field motion generally being that which is applied to the soil structure model as discussed
in the following section. Because of the difficulties involved in making dynamic
analytical models of soil systems, it has been common practice to ignore soil structure
interaction effects simply treating structures as if rigidly based regardliess of the soil
conditions. However intensive study in recent years has produced considerable advances
in our knowledge of soil structure interaction effects and aso in the analytical techniques
available, as discussed below.
Y — During the Gediz earthquake, part of a factory was demolished because of:

V) soft alluvium

¥) vertical vibration

¥) horizontal vibration

£) resonance phenomenon



Y —What isthe predominate period (in second) of a clay soil layer at
Y+m depth with a velocity of the shear wave equal Y+ m/s?
DER WA Y) .ot £) +,1
Y —What isthe opposite of amplification?
V) vibration ¥) excitation ¥) attenuation ¢) signification

¢ — Theword refinement means: the act of:

V) beating ¥) washing ¥) purifying ¢) amplifying
° — Theword damping means:
1) e 2) i

3) S Mgl 4) oLsS 5



According to the passage A, in the ¥ following sentences choose the appropriate word for
the blanks.
1 — ldeally the earthquake motion should be applied at ............. To the complete
soil structure system.

V) bedrock

Y) surface

¥) top of building

t) soil layer
Y —Therearegreat uncertaintiesin defining a design ground motion which not only
represents the nature of ................. shaking appropriate for the site, but also
represents a suitable level of risk.

V) soil

¥) building

¥) vibration

¢) earthquake
Read the following passage (B) and answer the A questions. Passage B:
REACHING FOR THE SKY
The world’s tallest building is scheduled to open soon and has a profile unlike that of any
previous skyscraper a tapered base topped by a series of flared segments. The great
height ¢+Am and unique shape of the building posed a series of challenges for the
engineers who developed its structural scheme and had to devise a way to found the
skyscraper on weak geologic formations in an area known for extreme typhoons and
earthquakes.
The height of the structure presented one of the greatest challenges for engineers. Each
level added to a skyscraper comes at an ever increasing cost; in effect the new story is
added at the bottom of the building since it must include sufficient structure to carry the
floors above it and include enough space to house elevator and stair extensions, plus
utility risers for mechanical, electrical, plumbing and fire protection systems. An
economic limit on the height of a building occurs when the cost of adding a level exceeds

the revenue it will generate.



The tower was conceived as structure encompassing Y+ +<+++mY and surrounded at the
based by an area called “the podium”. An additional Y+ +<+++mY of retail space and
basement parking. With the floor plate sizes following genera office building standards,
the office space requirement ledto V +  levels.
Soft bedrock beneath the site is located about ¢+ to " +m below clay and stiff colluvial
soil layers. Building such a tall structure on this soil required extensive geotechnical
sampling and investigation. The groundwater level is normally Ym below the surface, but
engineers designed the building substructure, which is five levels deep, as if the water
table were at grade.
Shallow foundations could have led excessive settlement or soil bearing failure, so the
engineers designed a deep foundation to transfer the building’s weight directly to
bedrock. Greater |oads require larger or more numerous deep foundation elements, so the
engineers sougth to minimize the building’s dead load. A steel frame design helped to
achieve this goal.
While based on concepts of culture and beauty, the design of the building also reflects the
practical requirements of high rise construction. Below the repetitive modules that flare
upward, the tower hasa Y ¢ story base shaped as a truncated pyramid that offers structural
benefits. A wide base provides better overturning resistance and lateral stiffness than a
straight shaft, if the structural system engages the perimeter columns. The transition
between the pyramidal base and its inverted pyramidal modules above gives the building
awaistline of sorts.
A — From the article it can be understood that:

V) the profile of the building is straight from bottom to top.

¥) the profile of the building grows narrower at one point and then widens again.

¥) the profile of the building grows narrower at one point and then rises straight up.

t) the sides of the building are straight up to the 1Y nd level and then taper to warde

the ecnter.



1 — The cost of adding levelsto a skyscraper:
V) decreases as the number of levels increases.
¥) may be more than the revenue than an additional level would earn.
¥) includes jacking up the base of the building to add levels from the bottom.
£) includes adequate structure to support the building, but not the cost of utility risers.
V+ — The podium of the structure:
V) extends above the base of the building.
Y) isequal in areato that of the skyscraper itself.
¥) includes shopping areas but nit parking facilities.
£) consists of parking areas and the bedrock foundation.
VY — The main reason that a steel frame design was chosen is:
V) it would minimize the dead load of the skyscraper
Y) it offers the most resistance to typhoon damage
¥) it would allow the designers to use a shallow foundation
t) it would decrease the overall cost and time of construction
VY — A challenge for engineerswasto design the building:
V) based on concepts of culture and beauty.
¥) taking into consideration the extremely deep water table of the area.
¥) to stand in an area with no bedrock and withstand earthquake and typhoons.
t) to withstand earthquakes and typhoons despite the weak geology of the area.
VY — The structural benefits of the shape of the building’s base:
V) are only realized if the building has a waistline.
¥) include resistance to overturning and lateral stiffness.
¥) were lessened because it does not engage the perimeter columns.
£) were amajor consideration when the shape of the building was chosen.
V¢ — Thefoundation of the skyscraper is:
V) ashallow mat foundation.
Y) stedl piles driven deep into the ground.
¥) aseries of cast — in — place concrete piles.
¢) a deep one that transfer the load to the bedrock.



Ve — Thebuilding was designed asif the water table were:
V) at ground level.
¥) two meters below the surface.
¥) ¢+ to 1+ meters below the surface.
t) level with the bottom of the five — story substructure.

YV)In the @ following sentences choose the appropriate word for the blanks. Y1 —

L ocal waveswith in the harbor make............. difficult, if not possible.
V) sailing ¥) anchoring
¥) berthing ¢) anchorage
\Y—Therateof ......... of pavementsis function of the traffic using theroar.
V) corrosion Y) deterioration
¥) wear and tear ¢) displacements

YA —Theincreasein carbon content of steel .......................

V) reduces its ductility ¥) reduces its strength
¥) increases its density ¢) increases its weldability
YA-By ........ theplate girder web, itsresistance to buckling will be increased.
V) stiffeningv ¥) widening
¥) hardening t) stiffenering
Y+ — In finite element formulation, the displacements of two elements at their

juncturelinemust be......... .
V) identical Y) equivalent

¥) comparable ¢) compatible
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Cnd A4S 900
Directions: Read the following two passages and answer the 6 following

questions from each:

Robot Will Stabilize Steep Slopes

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

Robatic technologies that were first developed to move satellites into their correct orbits
are being adapted by engineers interested in preventing even small landslides, which

threaten thousands of homes and lives each year. the 2 m tall robot can perform a

common slope -rstabilizing function <drilling rods into soil.

The robot features an adjustable, rotating tool that can drill 20 m deep holes in the earth

from any angle and has a separate ann with the ability to insert a series of steel rods

1.500mm long and 73mm in diameter into the holes. The contraption's four legs can rotate
up to 110 degrees, enabling the robot to "walk", and remain stable, on very steep slopes.

Every leg has a Cartesian architecture so that one limb may extend parallel 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 to 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 software so that the robot can monitor
the locations of its legs and its overall equilibrium and, if necessary, take corrective
action. It will spare people the need to rappel down steep slopes or work on scaffolds at
great heights. By eliminating or at least reducing the need for people to 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 atest of
its ability to make its way along unstable slopes to follow soon after.



V- From this article, it can be understood:
V)that thisrobot is still in the devel opment stage.
Y)that thisrobot is currently in use in some places.
Y)that this robot is being produced in significant numbers.

¢)that this robot will not be ready for testing for several years.

Y- Themain purposein thecreation of such arobot isto:
V)reduce construction time on roads in unstable areas.
Y)save money in the construction of roads in unstable areas.
Yreduce the need for workers to work in dangerous positions.

¢)increase understanding of the role of satellitesin stabilizing roads.

¥-Thelegsare designed to:

V)insert 1.500 mm rods into the soiL

Y)position the robot parallel to the surface.
Y)support and balance the robot while it drills into the soil.
¢) carry upto Y+ + + kg of weight in addition to the weight of the robot.

¢- Stabilizing the soil by inserting rodsinto it:
V)helps prevent landslides.
Y)prepares the soil to support aroad.
Y)eliminates the need for construction workers.

¢)is atechnique used mainly on the walls of stream beds.

°-Inthisarticle, what is" the contraption” ?
1) the robot itself. 2) Thelegs of the robot

3) Thedrilling tool of the robot. 4) The Cartesian architecture of the robot.



1- 1t can beinferred from the article that:

V)the robot will require scaffolding for support.

Y)the robot must be heavy in order to be stable.

Y)the robot will be satellite controlled.

¢)the robot is computer operated.
Remediated Dredge M aterial Used to Create Cement
Every year millions 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, experts are testing turning dredged matter into an ingredient of portland cement.
The test uses a process called cement lock, which treats contamination in two ways.
First the dredged material is inserted into a rotary kiln that reaches temperatures of
1315"C to 1426 C. The heat breaks down such contaminants as polychlorinated

biphenyls (PCBSs) into their benign constituent parts. The resulting material is then passed
through a carbon [dter to remove such toxins as mercury and allowed to cooL The
process creates a glasslike product 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 way and the resulting 136 Mg of & omelt 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 landfill space, but also prevents the creation of
more waste by using an aready existing material as a component of cement

Thekiln 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.

Ecomelt 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 cycle, the materia is expected to be as durable and reliable 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 is to establish a self-sustaining new industry that
regularly uses dredged material as building material.

Y- The main reason that material is dredgedfrom waterwaysis.
V)to be used in landfills.

Y)to reduce contamination.

¥)to be used as an ingredient in Portland cement.

£)to keep the water from becoming too shallow.

A-1n the cement lock process:
1) PCBs are produced.

2)the contaminated material isfirst 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

4- Ecomelt:
V)is aso aname for furnace slag.
Y)has been tested for long term durability.
Y)is the scientific term used for the product created by cement lock.

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

| «- Ecomelt is better than shale because:

1) it doesn 't have to be mined

Y) it can be used in concrete roadways.
¥) it does not require the used of furnace slag.

¢) shale's contaminants are released into the air.



V- It isclear from the articlethat therotary 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)will also be used for other ways of disposing of contaminated material.

VY- The overall goal of the designers developing Ecomelt is
1) to reduce environmental contamination created in the production of Portland
cement
2) todispose of dredged material in a profitable and environmentally friendly way
3) tofind acheaper way of producing Portland cement
4)to find a better substitute for furnace slag and shale.

In the 8 following questions choose the answer which best completes technically each
individual item

\¥- Earthquakes provide architects and engineers with a number of important
design .............. foreign to the normal design process.

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

V¢- In some countries the greater importance to the community of some types of
structureisrecognized by requirements, such asin IRAN where all public buildings
are designed for higher earthquake forcesthan other buildings.

1) hospital  2) structure 3) earthquake 4) statutory

Ve- As some reference to seismological data may be necessary, some basic
definitions are given prior to discussing the studies themselves.

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

V1. By indicating the type of fault movement prevalent on a given fault, some of the
characteristics of the ground motionsin the fault may be anticipated.
1) dslightly ~ 2) vicinity 3) distance 4) activity



VV- 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 requirements 4) mathematical ability
VA- The Winkler model may be more suitable for cohesionless soils but gives a poor

representation of the with cohesive soils.
1) rigid base 2) shear force

3) edges of the foundation  4) pressure distribution

V4- The traditional method of calculating the plastic collapse load of a steel
structureis the limit analysis approach wher e possible collapse modes ar e sear ched
to find the one that give the collapse load.

1) minimum 2) maximum  3) vertical  4) horizonta

Y+- A parallel chord truss has a structural action analogous to that of a beam and
the top and bottom chords are equivalent to the while the posts and diagonals are
equivalent to the web.

1) depth 2) flanges 3) centroid 4) neutral axis
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S AL 90Z%0
Part A : Vocabulary
Directions:. Choose the word or phrase (1), (2), (3), or (4) that best completes each

sentence. Then mark the correct choice on your answer sheet.

V- There was once a big difference between the two theoreticians, but now thereis

some.............. of opinions between them.

1) conviction 2) partnership 3) presumption 4) convergence

Y- Thetreatment that used to be given for thisillnessis now out of

1) vogue 2) impact 3) prospect 4) dimension
v- TalkS are being held about who should have over theisland.
1) sovereignty 2) sustainability 3) establishment 4) implementation

f- The new law allows the members to make decisions by majority vote, rather than

1) enormity 2) unanimity 3) proponent 4) constitution

&- Now that English is used as the main language, the country's native language has

1) contradicted 2) violated 3) marginalized 4) differentiated
#- Theresponsibilities of the different people working in this department are clearly

1) attributed 2) interacted 3) orientated 4) demarcated
v- The museum is planning to increase the amount of space to modem art.
1) endorsed 2) promoted 3) allotted 4) displayed
A- Women's employment opportunities are often severely by family commitments.

1) embraced 2) conflicted 3) reprimanded 4) constrained



3- Although these research topic are all related to linguistics, they can be divided

into four
........... categories.
1) integral 2) discrete 3) adjacent 4) ultimate

V.- A new treatment causes the diseaseto enter a(n) phase, but the sufferer will

never befully cured.

1) latent 2) focal 3) erosive 4) underlying

Part B: Grammar

Directions. Read the following passage and decide which choice (1), (2), (3), or (4) best

fits each blank. Then mark the correct choice on your answer sheet.

Jupiter is the largest of the nine planets that travel around the Sun. Its orbit lies
beyond those of Mars and the asteroid belt, at (11) ........ from the Sun of 778 million

kilometers. It takes 11,86 Earth years (12) ......... one orbit around the Sun and rotates on
its axis every 9 hours 55 minutes 29 seconds.
From Earth, Jupiter appears to the naked eye as a bright star-like second (13) .........

Venus in brilliance. Astronomers of ancient times named Jupiter in honour of the ruler of

the gods worshipped in the Greco-Roman world, though they had no idea (14) .......... the

name actually was. In fact, Jupiter is larger than al the other plants put together. Its

diameter is 11 times (15)......... the Earth, and it could contain more than 1500 Earths
within its volume. Its mass is 318 times that of the Earth, but because it is so large,

Jupiter is remarkably light, its density being only slightly greater than that of water.

V-
1) an average distance 2) adistant average

3) an average distant 4) adistance average



Y-

1) completing

3) when it completes

Y-

1) to only

3) only to
)¥-

1) if suitable

3) how suitable
Vb-

1) than

3) those of

2) to complete

4) aslong as it completes

2) only of

4) of only

2) of suitability

4) about suitability

2) that of

4) much more than



Part C : Reading Comprehension
Directions: Read the following passages choose the best choice (1), (2), (3), or (4). Then

mark it on your answer sheet.

Dredged Materia Cell Will experience Extraordinary Settlement
A dredged material containment cell is currently being designed to about the east side of
the Craney Island Dredged Material Management Area (CIDMMA), which is located

along the settlements of as much as 6,1 m. A new marine terminal will be built on the

dredged material cell once the ground level has been stabilized.
Japan's Kansai International Airport was constructed in 1994 atop a man-made island that

was expected to settle up to 12 m over the course of 60 years; by 2001 it had aready
settled by an average of 11,5 m. Seeking to avoid the same kinds of issues, the engineers

working on the Craney Island project are proceeding carefully, counting on traditional
surcharging to facilitate settlement before construction begins.
Three dikes will be added to the CIDMMA to create the new cell. The east side of the

cell will measure about 2591 m long and will form the north and south sides. A 18,3 m

deep navigation channel will run along the east side of the new cell, enabling ships to
unload their goods directly onto a wharf that will form part of the marine terminal The
terminal will be accessible by road and rail, and the rail yard there will have the capacity

to transport 1 million containers per year.
The new cell will cover 243 ha and be filled with dredged material from the surrounding

waterways. The engineers are obtaining information about dredging projects in the less
critical areas. Engineering the fill from the beginning will help the engineers control
future settlement.

Once the cell has been filled with dredged material; the site will probably be surcharged

with up to 9 m of earth. When the maximum settlements has been reached, the excess

earth will be removed and the site paved over. The method is simple, but is usualy the

least expensive option. The surcharge layer could remain in place for up to a year.



Initially a concrete weir system with gatehouses will act as an outlet structure for
overflow water as the dredged materia settles into the cell; gravity will push the water
out of the weir, and the quality of the water will be monitored and kept in compliance
with environmental quality standards. Once the cell is full of dredged material; the
remaining excess water will probably be removed using wick drains, often called strip
drains. The dredged material will be placed atop 30,5 m of subsurface clay saturated with

water. The engineers plan to place the drains, which act like large corrugated straws,
anywhere from 2 to 3,5 m apart. The drains will offer a path by which the water can rise

to the surface, where a sand drainage blanket will collect the water and allow it to
evaporate. River currents and the 0,8 m tide will not impede these drainage efforts.

Because of the scope of the project and the extent of the settlement that has to take place
before the concentrated loads of the shipping containers can be imposed on the marine
terminal; internal dikes will separate phases of the construction. Current design plans
stipulate that the cell be constructed in two to four phases; sections of the wharf will be
constructed alongside the completed phases.

The rock and sand dikes of the addition will be constructed after the first deep cut is
made for the navigation channel alongside the eastern side of the cell The navigation
channel will be dredged to a depth of 27,5 m; and the dredged material placed in the

CIDMMA. The east dike will then be built at adepth of 27,5 m and backfilled so that

the 18,3 m deep navigation channel can run alongside it. The engineers expect that local
sand will be used for the dikes and that the 305 nml diameter rock for the project will be
shipped in. The CIDMMA cunendy covers 52 km? and holds more than 172m® of
dredged material The 243 hacell will cost 2,2 billion and take 25 years to

\#- It can understood from the context of the article that author wants to use the

Kansai Airport design:
1) as a blueprint for constructing the new containment cell

2) to demonstrate how the rate of settlement can be underestimated.

3) To create an international standard for landfill settlement.



4) because it approximates the dredging requirements of the new terminal
\v- The new containment cell is predicted to be completed in:
1) 1 year 2) 5 years 3) 25 years 4) 50 years
\A- Fill for the new cell will be primarily composed of:
1) reinforced concrete.
2) damaged shipping containers
3) material dredged from nearby waterways.
4) excess earth from regional construction sites.
\a- In order to allow construction of the wharf before the project is completed:
1) the cell will be constructed in stages
2) aconcrete weir system will be built to support the wharf
3) it will be constructed on pylons running alongside the cell
4) it will be built upon the rock and sand dikes used to contain the cell
v.- One way the engineershopeto control settlement is:
1) pouring a concrete foundation at the base of the cell
2) to place a surcharge of earth over the dredged material
3) by draining water quickly using the navigation channel to be built ,alongside the celL
4) to use coarse material or sand in critical areas and sitly material in less critical aress.
v)- From the context of the article, it isunderstood that the purpose of the surcharge

layer is:

1) to use as a base for the wick drains.
2) to provide a strong surface over which to pave.

3) to have an inexpensive temporary surface on which to build.



4) to weigh down the dredged material and speed up settlement.
vv- What win bethe main function of the project to be built on the newly created land?
1) To provide aterminal for container ships to unload.
2) To provide aterminal for freight trains to bring goods to ships.
3) To provide a base of operations for expansion of the CIDMMA.
3) To provide a passenger terminal for cruise ships and passenger trains.
YY¥- Thestrip drains:
1) direct water out of the gates of the concrete weir.
2) allow the dredged material to be placed atop a saturated clay subsurface.
3) draw water to a sandy layer at the top of the dredged material so that it can

evaporate.

4) divide the cell into stages so that construction can begin before the project is

compl ete.

Y- Which component of the development do we know win probably NOT befound locally?
1) Sand that forms part of the dikes.
2) Large rocks that from part of the dikes.
3) Material recovered in dredgining operations.
4) Surcharge earth that will cover the dredged material:
vo- Why isit important for settlement to stabilize before the terminal is built?
1) Because the dikes will also destabilize if thefill is not stable.
2) Because there will be a deep navigation channel running alongside the cell:
3) Because the river and tides in the area may undermine the newly created land and

cause it to collapse.



4) Because the shipping containers on the site will be heavy and may themselves cause

settlement.
Part D:

In the 5 following questions, choose the answer which best completes technically each

individual item:

v#- Other formulae for calculating the fundamental periods of chimneys have been

proposed, such asthat by Housner for tapered cantilevers. Thiswork also presents
formulae for the second and third periods
1) suitable 2) cylindrical 3) useful 4) mode

vv- A description of the response spectrum analysis of eight reinforced concrete
chimneys up to va-m in height has been given by Rumman who used seven
earthquake inputsand a structural .......... of & percent of critical.

1) forces 2) hinges 3) ductility 4) hardening

ya- For important bridges, dynamic analysis is most desirable, and where

foundations are constructed in, or driven through, ........ soils a dynamic response
analysis of the site may be considered essentiol.
1) softer 2) differentia 3) critical 4) affected

v.- The horizontal interaction stresses between the soil and the foundation are

arguably problematical than the vertical stresses, as comparatively little is known
about ........ seismic Passive pressures and the effect of seismic active pressure in
different foundation situations

1) suitable 2) alowable 3) guidance 4) design
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The production of the structural modules for precast segmental projects represents half of
the process. The other half is related to the transport of these modules to the site, to their
erection,and to the assembly methods which constitute the structural integrity of the
bridge.

Generaly, for the transport of current segments weighing from ¥« to Y. tons, equipments

already available in the market have been used. The transport is commonly by road, using

convoys, or by water, using barges. In some projects currently being built, v+ to f.
segments weighing between so to £+ tons are transported every night from the casting
yards situated some V.- km from the large metropolis, to the site in the center of the city.

The erection and assembly of such segments are also performed in a highly industrialized

environment. With the span — by — span construction method, span of f. m can be
assembled in ¥ days, with crews working for hours. The cycle is amost independent of
the type of segment, and therefore, the method is ideal for spans from ¥« to ¥4 m. For

constructing cantilever structures, special gantries have been developed to assemble two

parallel viaducts similar to the procedure used in Hawaii, setting a construction time of ¥
weeks to complete two double cantilevers of Y+« m.

This method competitively covers spans of A+ to yY+ m. progressive placing of segments,

using a swivel crane, has also been improved for this type of construction, which allows

construction of spans from ¥4 to #4 m. Finally, for large cable — stayed spans, the use of

precast segmental technologies has been successfully tested in milestone projects, like the
Sunshine Skyway and the James River Bridges, which is now being developed to cover
different cross sections for the segments and to combine space trusses and composite

sentions.



The use of gigantic floating cranes, which can place units as large as Y4+ m with the
weight of va.. tons, opens new prospects for the construction of bridges over rivers and

straits. Bridges that previously were amost impossible to build competitively and within
the common constraints of construction schedules can now be conceived, designed, and
built in short periods of time, by intensive use of precast technologies.

Clearly, this evolution is going to accelerate and will become global. Equipments
designed to be used anywhere in the world will allow the reduction of costs charged on a
specific project. Futhermore, we can expect more improvements in the performance and
reliability of equipments specifically conceived to perform heavy lifting and also used in
the assembly of bridge modules. Bridges will be designed considering the availability and

the characteristics of these machines. Construction methods will then become, more than

ever, adecisive factor in the design of structures.

A=Y Y1
« Soil Liquefantion»

Soil liquefaction during an earthquake is a process that leads to loss of strength or
stiffness of the soil. This could result in the settlement of structures, cause landslides,
precipitate failure of earth dams, or cause other types of hazards. Soil liquefaction has
been observed to occur most often in loose saturated sand deposits.

During a strong earthquake shaking, a loose saturated sand deposit will tend to get more
compact and, thus, will experience a decrease in volume. If this deposit does not drain
rapidly, there will be an increase in the pore water pressure. The effective stress in the
sand deposit is equa to the difference between the overburden pressure and the pore
water pressure. with the oscillation increasing, the pore water will increase up to the point
where the pore water pressure will be equal to the overburden pressure. Since the shear
strength of a cohesionless soil is directly proportional to the effective stress, the sand will

not have an shear strength and would be in aliquefied phase. " Sand boils" appearing at

the ground surface during an earthquake, shows that liquefaction has occurred.



When liquefaction occurs in saturated deposits, the increase in pore water pressure that
causes the liquefaction to occur will eventually dissipate. This dissipation of the pore
water pressure will principally be towards the ground surface ; besides this dissipation,
some volume changes of the soil deposits will be seen at the ground level as surface
settlement. Because of the generally nonhomogeneous nature of soil, these settlements
will often be non uniform and the difference in the settlements, may affect the structures
and life lines.

A methodology to estimate the ground settlements which result from the liquefaction of
sand deposits has been proposed by Ishihara and Y oshimine. This methodology relates

the factor of safety for liquefaction to the maximum shear strain developed in a deposit.

Knowing the strain caused by the liquefaction, the ground surface settlement may be

estimated by multiplying the strain by the thickness of each year.

Liquefaction can have a significant and sometimes devastating effect on buildings which

are supported on the upper soils without considering the consequences of liquefaction.

I - Y oYl
«Woven Geotextiles»

Nowadays, using woven geotextiles has increased in many fields of civil engineering.
They are used in soil reinforcement, roads & highways, railways & trams, landfills &

waste disposals, drainage & filteration and erosion control.

Woven geotextiles were first used in designing structures in costal areas. This
environment is the most ardous for geotextile performance, requiring demanding
filteration characteristics of good retention with adequate permeability, high abrasion

resistance and resistance to chemical and biological attack.

For half a century, woven fabrics have continued to perform superbly according to their

design specifications, including their use in some of the world’s largest engineering
structures — the major land reclamation schemes on the Dutch coast ; the world’s largest

sewn piece of separation geotextile in Singapore, and the strongest reinforcing fabrics



that can be produced for soil reinforcement, with the tensile strength being up to v+.« k
N/m.

Woven geotextiles can be manufactured with controlled strength and elongation in both
the machine — direction and cross machine — direction. Engineers designing woven fabric
have many alternative elements to vary and therefore optimize geotextile properties for
any given parpose. Fabric design involves the specification and variation of machine —
direction and cross machine — direction polymer, fiber type, fiber section, cross sectional
area, weave density and machine — direction / cross machine — direction tension.

Variations in all these elements give the textile engineer the opportunity to maximize

benefits and produce the " ideal” geotextile for any given application.

Infilteration and water permeability applications, woven fabrics have an additional
advantage that their permeability does not vary substantially with load increasing.
Nonwoven fabrics suffer from decreasing permeability as vertical loading varies. Thisis of

importance in, for example, waste disposa applications where considerable vertica load

exists, for filtering fabrics in corporated into the basal layers.

-8 oYl
«Basic Trends in the Design of Bridges»

In many aspects,the design of a bridge is based on exact analyses and for this reason it is
analogous to the solution of a mathematical problem, where the results are obtained by
examining the data of the problem and utilizing mathematical methods to reach a

solution. This approach works well for technical and economic analyses which present

very important aspects of bridge design, but leaves out a significant part of the project.

This is because, first of all, many problems cannot be solved numerically. Secondly, the
analysis may not correspond exactly to the actual situation. Technical analysisisvalid for
providing information for construction, but not significant for the solution of basic

problems, such as: Selection of bridge system, material, general dimensions, foundation



problems, etc. These problems are solved on the basis of general considerations and the

designer’s judgement.

For the same problem in technical analysis or basic problems, for a bridge project there
could be as many proposals as the number of the participating designers involved in
engineering disputes. The final chuice depends to some extent on the attending
participants who defend their view and support their arguments technically. It is

necessary to anayze the different reasoning and determine which proposal is the most

consistent with prevailing and accepted standards in the present circumstances.

The assistance of different methodological trends in bridge design is inevitable
considering centuries of steady improvement and progress in bridge engineering.
progress in techniques of bridge constraction depends on scientific and technological

developments at every historical moment in the creation of bridges ; traditions are

preserved and present views are formed.

An investigation of the history of bridges demonstrates that bridge construction has
passed through several industrial stages. we can separate these stages into primitive,

industrial, architectural, and engineering phases.These can be subdivided still further into

simpler forms and characteristics.

The influence of previous centuries on bridge design indicates that, the best understand
the present trends, one must study the evolution of bridge engineering. It reflects the
involvement of materials, the spiritual culture of the society, and the transfer of heritage.

Concerning technological advances universities have has a large influence. trends in

design, from their professors.

YY - YF oYl

Althouhg the name " finite element " is of recent origin, the concept has been used for

centuries. The basic philosophy is to replace the actual problem by a simpler model

which will closely approximate the solution of the problem at hand.



One of the earlier problems dealt with this concept was by ancient mathematicians, who
found the circumference of the circle by approximating it as a polygon. The finite

element concept led to an accurate evalution of the unknown quantities in those early

days as can be found in ancient records.

The development of the finite element method has been carried out in two stages. In the

initial stage, the theory was formulated on the basis of applying elementary theory of

structural analysis with intuitive reasoning.

Argyris and kesley have pioneered the concept of applying energy principles to the
formulation of struntural analysis problems. The staring point of the finite element
method is a paper by Turner, Clough, Martin and Topp. It presented the application of
simple finite elements ( pin — joined bar and triangular plate with inplane load ) for the

analysis of aircraft structures.

Second stage of the development started with a more rigorous study of the convergence
aspect of the finite element method. One such study by Melosh led to the formulation of
the finite element method based on the principle of minimum potential energy. Soon after
that, de Veubeke introduced stress or equilibrium elements based on the principle of
minimum complementary energy. More or less at the same time, the concept of hybrid

element was stablished by Pian, using the dual principles of minimum potential energy

and minimum complementary energy.

The concept that the formulation of the finite element method can be set up by the

variational principles, led to a revolution in its application. The structural analysis

problems could now be placed on a more general footing.

Load acting on the structure, be it a body force or a surface face can now be elegantly
expressed in terms of generalized nodal forces. Further, the conversion of the physical
nature of the problem into a mathematical model freed the method from its only field of
application, the structural mechanics and paved the way for its application in other fields.

In fact, any physical problem for which a variational formulation is possible, can now be

solved by the finite element analysis.



According to the type of models of the element which exist, they are of three types
displacement model based on the principle of minimum potential energy, the stress or

equilibrium model based on the principle of minimum complementary energy, and the

hybrid model which takes into account the dual nature of the variational principles.

During the last two decades, the finite element method has made rapid strides. The
theories are now placed on a firm mathematical footing. The generality and versatility of
the method is now thorotghly evident.A number of international conferences have been
held in different parts of the word. As far as the structural analysis is concerned, from the
initial attention focused on the elastic analysis of plane stress and plate bending
problems, the method has been successfully extended to the cases of analysis of three —
dimensional structures, curved structures, stability and vibration problems, nonlinear

analysis taking into account the large deflection and material nonlinearity either
individually or combined.
LR LRI

«Northride Earthquake's Effect on Local Dams»

The hypocenter was about ¥y km northwest of the San Fernando valley. This earthquake
(happen in yaa¥) (M #,v) was significant for two reasons: (1) It reemphasized the seismic
hazard associated with blind thrust faults in California and (Y) It was the second
significant event to affect the San Fernando valley in less than Y& years. More than ..

dams were located within v& km of its epicenter, including most of those shaken in 1av).

Eleven earth and rockfill dams experienced cracking and slope movements but none

threatened life and property. The \v& — ft high Lower Van Norman Dam (repaired since

its damage in the yavy San Fernando event) again suffered ... damage. Since \av), the

dam had been operating for flood control with an empty reservoir. | experienced

longitudinal cracks several hundred feed long, up to ¥,& in. wide and & ft deep, and aso



sand boils and a sink hole along the upstream face. At the crest, the maximum settlement

was A in. and the maximum horizontal movement was about ¥ in. upstream. The AY — ft

high upper Van Norman Dam (also operated since YaYy with an empty reservoir)

experienced transverse cracks near its abutments and aong the downstream slope.

These cracks were up to #+ ft long and ¥ in. wide. The maximum crest settlement was
about v.¥ ft, with over ¢ in. of horizontal upstream movement. Between the Van Norman
Dams, and replacing them as a water supply facility, was the new \v. — ft high Los
Angeles Dam. Ground shaking was very strong at the site ( +,fY peak ground acceleration

[ PGA ] at the dam’s left abutment and +,AA g at. an. instrument £¥.. ft away ). However,

the dam showed only minor deformations and superficial cracking of the concrete lining

of the reservoir. The crest moved v,y in. horizontally and settled ¥,& in. at the maximum
section. The Los Angeles Dam, was constructed in Yavy to demanding seismic
requirements, withstood the Northride earthquake.

In contrast, the Van Norman Dams, were designed and built of hydraulic fill in 1314,

suffered major damage in both yavy and yaa¥.

Foo FO OVl
« Robot will Stabilize Steep Slopes )

A large remote controlled robot may soon be able to stabilize slopes that are prone to
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 their correct orbits

are being adapted by engineers interested in preventing evensmall landslides, which

threaten thousands of homes and lives each year.

The y mtall robot can perform acommon slope — stabilizing function — drilling rods into soil.



The robot features an adjustable, rotating tool that can drill Y- m deep holes in the earth
from any angle and has a separate arm with the ability to insert a series of steel rods V4--
mm long and ¥¥mm in diameter into the holes.

The contraption’s four legs can rotate up to 11 degrees, enabling the robot to " walk,"
and remain stable, on very steep slopes.

Every leg has a Cartesian architecture so that one limb may extend parallel 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 to v+ kN, enabling them to sustain the

v.+. kg weight of the contraption at nearly any angle.

Current plans call for the use of stability analysis software so that the robot can monitor
the locations of its legs and its overall equilibrium and, if necessary, take corrective
action. It will spare people the need to rappel down steep slopes or work on scaffolds at
great heights.

By eliminating or at |east reducing the need for people to 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 soon after.

£5 - O &Y 3
«Remediated Dredge Material used to Create Cement»

Every year millions 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, experts are testing turning dredged matter into an ingredient of Portland cement.



The test uses a process called cement lock, which treats contamination in two ways. First

the dredged materia is inserted into a rotary kiln that reaches temperatures of \v1a C°.

The heat breaks down such contaminants as polychloricated 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 product 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 ¥+4 m' of material dredged from a harbor

was treated this way and the resulting \v# Mg of Ecomelt was destined to replace shale in

a concrete roadway. Shale has to be mined, and that crents its own environmental

problems. Using Ecomelt not only saves land fill space, but also prevents the creation of

more waste by using an already existing material as a component 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 out come.

Ecomelt 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 cycle, the material is expected to be as durable and reliable an ingredient as

furnace slag.

A commercia — scale rotary kiln that can treat up to ¥AY, f-« m" of dredged material a

year is being developed. Other ways of treating and reusing contaminated dredged
material are also being investigated. The goa is to establish a self — sustaining new
industry that regularly uses dredged material as building material.



1- Which statement iscorrect ?

1) It is possible to transport current segments weighing from 30 to 100 tons by using
gantries.
2) Using precast technol ogies causes arevolution in bridge engineering
3) Nowadays, using different cranes causes we don’t use old methods of segments
transporting such as using trailers.
4) All of the above
2- Theword " concelve" (underlived) in thefourth paragraph is closest in meaning to:
1) imagine 2) achieve 3)examine 4) experiment
3- What isthe best topic for this passage ?
1) The precast segments transportation.
2) The assembly of bridges
3) The assembly of bridges
4) Revolution in bridges construction

4- Which statement shows the procedur e of building precast segmental bridges ?

1) The production of the structural modules — The modules transportation to casting
yards — The assembly of the modules.

2) The production of the structural modules — The modules transportation to casting
yards — The assembly of the modules — The erection of the modules.

3) The production of the structural modules — The modules transportation to the site —

The assembly of the modules.



4) The production of the structural modules — The modules transportation to the site —
The assembly of the modules — The erection of the modules.

5- Which method is used for assembling in cantilever construction?

1) Using special gantries to assemble two parallél viaducts.
2) Progressive placing of segments, using aswivel crane

3) Using specia conveys and barges.

4)1land?
6- Using precast technologiesin bridge construction causesa.......... in time and
money.

1) Constraint 2) Strait 3) Convoy 4) Gantry
T . isatall metal frame supporting a crane.

1) Viaduct 2) Strait 3) Convog 4) Gantry

8- Theword " dissipate" (underlined) in thethird paragraph isclosest in meaning to:

1) deform 2) decrease 3) disappear 4) neutralize
9- Which statement is correct ?

1) Sometimes, liquefaction can cause great destructive effects on buildings.

2) Soil liquefaction usually occursin loose wet sand deposits.

3) Swelling of the soil occurs during soil liquefaction.

4) All of the above

10- According to the passage, in which of the following states, soil liquefaction can

occur ?

1) Loose saturated sand deposits between semipervious kind of soils

2) Loose saturated sand deposits between porous kind of rocks.



3) Competent saturated sand deposits between permeable kind of soils,
4) Competent satarated sand deposits between porous kind of rocks.

11- Thetext impliesthat:

1) The pore water pressure in loose saturated sand deposits is the main reason for soil
liguefaction.

2) The most dangerous hazard can be caused by soil liquefaction is landslide.

3) The shear strength of a soil like clay is directly proportional to the effective stress.
4) The soil investigation phase should be done before building a structure.

12- What isthefinal settlement of following soil ?

First layer: Thickness2 m strain 0,25
Second layer: Thickness 3 m strain 0,3
1) 0,55 m 2)5m 3)1,35m 4)1,4m

13- Which statement causes soil liquefaction occursin loose saturated sand deposits ?

1) Decreasing of the effective stress in the sand deposit until it reaches zero

2) Increasing of the difference between the overburden pressure and the pore water
pressure

3) Differential settlements of structures which is because of nonhomogeneous nature of
soil.

4) Sand boils appearing at the ground surface.

14-Theword " ardous' (underlined ) in the second paragraph is closest in meaning

to:

1) corrosive 2) needing much effort



3) permeable 4) costly

15- Which of these properties of woven geotextiles aren’t mentioned for using them in

costal environment?

1) Their permeability doesn't vary greatly as vertical loading increases.
2) High abrasion resistance and resistance to chemical and biological attack.
3) They shouldn’t stop water seepage.
4) They should have enough perviousness
16- What isthe Dutch’s coast s project about ;
1) Building a place to recover raw material from waste disposal
2) Reinforcing soil with increasing tensile of reinforcing fabrics.
3) Building marine coastal defences.
4) Building a waste water treatment plant.

17- How does a textile engineer reach ideal geotextile properties ?

1) By controlling strength and elongation in both the machine — direction and cross
machinedirection.

2) By changing some of the elements of fibre’s characteristics according the given
application.

3) By studying fibre's properties.

4)1and3



18- Why arewoven geotextiles used in many fields nowadays ?

1) Because they have continued to perform very well according to their design
specifications for fifty years

2)Because they have many advantages in different environments.

3) Because their permeability decrease as vertical loading varies.

4) Because of their great success in recent years and their variable fibre’s properties.

19- According to the passage in which application, great vertical load exists ?

1) land fill 2) soil reinforcement
3) drainage 4) filteration

20- Which statement isnot correct ?
1) Nowadays, we can produce special fabricsfor soil reinforcement, with high tensile
strength.
2) If the fabrics are nonwoven, their permeability decreases, as vertical loading varies.
3) Tensiometer showed numbers up to 4000 kN for the woven geotentile with two
meter width in Singapore’s project.
4) To achieve an ideal geotextiles, compatibility with the project’s environment, is the only
important factor.

21- Which statement is correct:

1) The design of bridge is partially similar to the solution of mathematical problem.
2) Technical analysisislogical for providing information for construction.
3) The evolution of bridge engineering should be consideved in bridge design.

4) All of the above.



22- Thethird paragraph mainly discusses:
1) How did the participating designers involve in engineering disputes
2) How did the attending participants defend their view and support their arguments.
3) How is aproposal determined to solve busic problems
4)1land?

23-Theword " proposal” (underlined ) in thethird paragraph isclosest in meaning to:

1) scheme 2) decision 3) goal 4) choice

24- Improvement in techniques of bridge construction depends on:

1) several industrial stages 2) preserving traditions

3) designer’s judgement 4) All of the above
25-The......... phase stage includes the aesthetics of bridges.

1) primitive 2) industrial 3)architectural 4) engineering
26-Thefinal proposal should be most consistent with ......... and accepted
standards.

1) important 2) significant 3) widespread 4) valid

27- Which statement isnot correct:

1) In ancient times, some of the earlier problems were solved by ssimplifying their models
2) By using the finite element concept, ancient mathematicians could calculate the
circle’s circumference accurately.

3) The analysis of aircraft structures is the first step of using the finite element method.

4) All statements are correct.



28- Theword " conversion" (underlined ) in thefifth paragraph hasthe closest

meaning to:
1) study 2) change 3) search 4) express

29- Which caseis solved by thefinite element analysis prior toits extension ?
1) stability and vibration problems 2) The elastic analysis of plane stress
3) The analysis of aircraft structures 4) 2 and 3

30- How did thefields of application of the finite element method increase ?

1) By beginning the second stage of the finite element method’s development.

2) By formulating the finite element method based on the principle of minimum
potential energy.

3) By substituting the physical capture of the problem by mathematical model.
4) By extension the study about finite element method

31- Thefirst step in the formulation of structural analysis problems was based on:

1) The dual principles of minimum potential energy and minimum complementary
energy.
2) The principle of minimum potential energy.
3) The principle of minimum complementary energy.
4) The concept of applying energy principles.
32- Theword " dual” (underlined ) in thefourth paragraph means:

1) double 2) main 3) genera 4) recent



33- Melosh’s study was basued on:

1) The formulation of the finite e ement method.

2) The principle of minimum potential energy.

3) The convergence aspect of the finite element method.

4) 1 and?2
34- After aperiod of ..... years, the generality and versatility of the finite element
method is...... evident.

1)twenty, completely 2)tow,completely

3) twenty, extremely 4two, extremely

35- thetext implies that:

1)By consideration to demanding seismic requirements, new dams are more resistant
than old dams.

2) Thelocal Northridge dams burst in the 1994 earthquake

3) The Lower Norman Dam is akind of reservoir dam

4) All of the above

36- Which statement is correct:

1) The maximum crest settlement in the Los Angeles Dam was more than the upper
Van Norman Dam and less than the Lower Van Norman Dam.

2) The instrument which was located 4400 ft away from Los Angeles Dam’s | eft
abutment was a seismograph.

3) The Northridge earthquake caused deep cracks in the Los Angeles Dam.

4)All of the above



37- Which statement happened after the Northridge earthquake ?

1) The Upper and Lower Van Norman Dam'’s cracks had an identical direction.
2) Sand boils and a sink hole along the downstream face happened in the Lower Van
Norman Dam.
3) Upper Van Norman Dam'’s cracks were near its abutments and along the upstream
slope.
4) None of them
38- Choosethe best word for the blank:
1) complete 2) noticeable 3) little 4) superficial
39- Which part of the dams usually showed maximum vertical movement ?
1) say 2) reservoir 3) top clown 4) overhead
40- From Thisarticle, it can be understood:
1) That Thisrobot is still in the development stage.
2) That Thisrobot is currently in use in some places.
3) That Thisrobot is being produced in significant nambers.
4) That This robot will not be ready for testing for several years.
41- The main purposein the creation of such arobot isto:
1) reduce constraction time on roads in unstable areas.
2) save money in 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 satellites in stabilizing roads.



42- Thelegs aredesigned to:

1) insert 1500 mm rods into the soil.

2) position the robot parallel to the surface.

3) support and balance the robot while it drillsinto the soil.

4) carry up to 3000 kg of weight in addition to the weight of the robot.
43- Stabilizing the soil by inserting rodsintoit:

1) helps prevent landslides.

2) prepares the soil to support aroad.

3) eiminates the need for construction workers.

4) is atechnique used mainly on the walls of stream beds.

44- In thisarticle, what is" the contraption” ?

1) Therobot inself 2) The legs of the robot
3) Thedrilling tool of the robot 4) The Cartesian architecture of the robot

45- 1t can beinferred from the article that:

1) the robot will require scaffolding for support
2) the robot must be heavy in order to be stable
3) the robot will be satellite controlled

4) the robot is computer operated

46- The main reason that material isdredged from waterwaysis:

1) tobe usedin land fills
2) to reduce contamination
3) to be used as an ingredient in Portland cement

4) to keep the water from becoming too shallow.



47- In the cement lock process:

1) PCBs are produced

2) the contaminated material isfirst 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.
48- Ecomelt:

1) is also aname for furnace slag.

2) has been tested for long term durability

3) isthe scientific term used for the product created by cement lock.

4) is the commercial name for the product of the cement lock process.
49- Ecomelt is better than shale because:

1) it doesn’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.
50- It isclear from the article that therotary kiln being developed:

1) will aso 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) will also be used for other ways of disposing of contaminated material.



51- The overall goal of the designersdevelop Ecomelt is:

1) to reduce environmental contamination created in the production of Portland cement.
2) to dispose of dredged material in a profitable and environmentally friendly way.
3) to find a cheaper way of producing Portland cement.
4) to find a better substitute for furnace slag and shale.

52- public huilding officials may require soil data aswell asthe recommendation of

the......... consult, for the issuance of a building per mit.
1) structural 2) geotechnical 3) planning 4) architectural
53- ... isthe chief factor for determining concrete strength.

1) The free water content.

2) Theratio of water to cement.

3) The cement content

4) The proportion of coarse and fine aggregates.

54- A post tensioned member may require.......... total prestressing forcethan an
equally strong pretensioced member.

1) more 2) equal 3) less 4) different

55- The behavior of traditional masonary buildingin Iran during the Manjil

earthquake of 20 june 1990 proved, yet again, the.......... of these building to
......... loading.
1) resistance — vibrating 2) resistance — seismic

3) vulnerability — vibrating 4) vulnerability — seismic



56- ......... arethe closely spaced beams supporting the floors and r oofs of buildings.
1) Lintels 2) joints 3) stringers 4) Griders
57- When structure are located above beds of clay, a processcalled ......... takes

place which continueslong after the completion of the structure,
1) settling 2) confinement 3) uplift 4) seepage
58- The basic concept of the finite element method isthat a(an) ......... (thetotal

structure) can be modeled analytically by its subdivisionsinto regions ( thefinite

elements), in each of which the behavior isdescribed by a set of assumed functions

representing the stresses or dis placementsin that region.
1) compatibility  2) equilibrium 3) continuum 4) redundancy

59- ... distance isthe length of a high way a head, visible to the vehicle'sdriver.
1) Stopping 2) Sight
3) Minimum stopping sight 4) Breaking

60- In the portal method, theinterior columnsareserving two ......... whereasthe

extevior columns ar e serving only one.

1) bents 2) points of deflection
3) deflections 4) redundants
61- Oneway to ......... the movement of vehiclesin thecity isto pavetheroads.
1) expedite 2) expose 3) expire 4) explore
62-......... dams are dams built for purpose of raising the level of the stream.

1) Flood control  2) Storage 3) Gravity 4) Diversion



63- When the depth required for adequate support becomes too great for a open
excavation, ......... can be used.
1) pad foundation 2) pier foundation  3) mat foundation 4) shallow foundation
64-......... isdueto sudden application of theload on a structure.
1) Dead load 2) Impact load 3) Dynamic 4) Live load
65- Pumping the concrete under high pressure can cause....... and ...... of the mix.
1) creep — fatigue 2) bleeding — segregation
3) cracking — shrinkage 4) cracking — patching
66- Engineersuse non — destructivetesting techniquesfor ......... cracksin metals.
1) forming 2) determining 3) detecting 4) deforming
67- Seepagein rock tunnels can be controlled to some extent by cement ......... ,but
complete stoppage is difficult.
1) sealing 2) filling 3) groating 4) packing
68- Generally, cross— drainage structures are sized on the basisof storm ......... for

a 25 —year flood frequency.

1) stream 2) runoff 3) intensity 4) flow

69- When steels areto be unpainted and left exposed they arecalled ......... steels.
1) weathering 2) rusting 3) exposing 4) aloying

70- Theregion ......... by the Manjil earthquake isawell watered agricultural, and

industrial area.

1) omitted 2) devastated 3) withstood 4) originated



71- Expansion and ......... jointswhen properly designed, prevent the cracking of

the pavement when the tempreture changes.

1) separation 2) movement 3) isolation 4) contraction
72- Adding air — entraining agents greatly improvethe......... resistance of the
concrete.

1) erosiona 2) corovsion 3) glacorial 4) weathering

73- Earthquake provide ar chitects and engineer swith a number of important design
......... foreign to the normal design process.
1) chart 2) criteria 3) factor 4) crucia

74- In some countriesthe greater importance to the commumity of some types of

structureisrecognized by ......... requirements, such asin IRAN whereall public

buildings are designed for higher earthquake forcesthan othe buildings.

1) hospital 2) structure 3) earthquake 4) statutory
75- As somereference to seismological data may be necessary, some basic definitions
aregiven prior todiscussingthe......... studies themselves.

1) manual 2) seismic 3) seismicity 4) insufficiently
76- By indicating the type of fault movement prevalent on a given fault, some of the
characteristics of theground mentionsin thefault ......... may be anticipated.

1) dlightly 2) vicinity 3) distance 4) activity
77- The basic assumptions used in analytical modols ar e themselves models of the
behaviour and should not attempt ......... without a good appreciation of them.

1) good representation 2) structural analysis

3) design requirements 4) mathematical ability



78- The Winkler model may be mor e suitable for cohesionless soils but gives a poor

representation of the.......... with cohesive sails.
1) rigid base 2) shear force
3) edges of the foundation 4) pressure distribution

79- Thetraditional method of calculating the plastic collapse load of a steel

structuresisthelimit analysis approach wher e possible collapse modes ar e sear ched

to find theonethat givethe......... collapse load.
1) minimum 2) maximum 3) vertica 4) horizontal

80- A parallel chord truss has a structural action analogous to that of a beam and

thetop and bottom chords are equivalent tothe......... whilethe posts and diagonals

are equivalent to the web.

1) depth 2) flanges 3) centroid 4) neutral axis
81- Constraction management is most effective when employed from a project’s
......... stage through the constraction phase, to the end.

1) design 2) construction 3) predesign 4) scheduling

82- Thedtrength of amaterial measuresitsability toresist aload without excessive

1) expansion 2) distribution 3) distortion 4) buckling
83- Using several smaller bars at moder ate spacing concr ete beams causes

......... cracking probability .........larger bars of equivalent area.

1) more — than 2) equal —to

3) less—than 4) All the mentioned answers are probable



84- The property of soil which decidesthe angle at which itsfree slopewill stand in
acut of afill and therefore determinesit’s stability iscalled .........

1) cohesion 2) permeability 3) internal frictiond) angle of slope
85-......... distance hasto do with the time that takesto react and to apply the

brakes after seeing an obstruction.

1) Stopping 2) Passing 3) Reaction 4) Breaking
86- Theincreasein the carbon content of steel ......... itsstrength, ......... itsductility
and ......... itsweldability.

1) increases — reduces — increases 2) increases — increases — reduces

3) increases — reduces — reduces 4) reduces — increases — increases

87- Pipe systems, pumping stations, fire hydrants and meters are the main elements

of thewater ......... System.
1) transportation  2) distribution 3) conveying 4) treatment

88- Cement isa substanceused to ......... stones and sand together in a solid mass.
1) bind 2) join 3) compact 4) harden

89- The number of vehicles passing a section of a highway in a unit timeiscalled the

1) density 2) critical volume  3) flew rate 4) capacity

90- In welded girders, theintermediate stiffners consist of flat plateswelded

......... to theweb plate with afillet weld on each side.
1) perpendicular  2) diagonal 3) parallel 4)1and?2



91- Wastewater discharged from residences and from commer cial, institutional, and
similar facilitiesiscalled ......... wastewater .

1) sanitary 2) industrial 3) infiltration 4) inflow
92- In the force method ( which isused to analyze the statically indeter minate

structures), thestructureisfirst made statically determinate by releasing certain

1) redundants 2) constraints 3) degree of freedom4) supports

93- Shrinkage and creep in concrete can normally bereduced to an acceptable level

by using ......... strength material witha.......... workability.
1) low — high 2) low — low 3) high — low 4) high — high
94- Theterm ......... iIsused in a general sensefor all types of connections between

similar or dissimilar roads.
1) congestion 2) fly over 3) under pass 4) inter section
95- At increasing distance from the epicenter, the duration of shakingis.........

1) attenuated 2) lengthened 3) declined 4) stopped

96- Foundation materials that exhibit volume change from change in soil moisture

arereffered to as swelling clay soils. Theword " swelling" means:

1) stabilized 2) expansive 3) saturated 4) plastic
97- Soil compaction ......... soil'sbulk density, ......... its coefficient of per meability.
1) reduces, reduces 2) reduces, increases

3) increases, increases 4) increases, reduces



98- The presence of high ground water level resultsin ......... intothesewersand in

an increase in the quantity of wastewater and the expense of disposing of it.

1) flow 2) perviousness 3) leakage 4) inflow
99- Under high stresses, materials.......... a permenant change and become slightly
plastic.

1) convert 2) show 3) undergo 4) determine
100- Thevertical and ......... member s of trusses are called web members.

1) horizontal 2) straight 3) diagonal 4) lateral
101- pavement ......... isnecessary for the proper drainage of the surfaceto prevent
ponding on it.

1) crown 2) curvature 3) shoulder 4) sag

102- If thetwo concurrent forcesliein the same plane but are applied at two

different points, by the principle of transmissibility we may move them along their

......... and completetheir vector sum R at the point of concurrency.

1) junctureline  2) influenceline 3) line of action 4) center line
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