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Part A: Vocabulary

Directions: Choose the number of the answer (1), (2), (3), or (4) that best completes the sentence. Then
mark your choice on your answer sheet.

I -1t 1s usually claimed that the pyramids are a(n) ............. to the Ancient Egyptians’ engineering skills,
1) supplementary 2) subsidiary 3) testimony 4} accessory
2 < The company’s regulations are so strict, delay isnot ............. , even for a single day.
1} permissible 2) indispensible 3) arbitrary 4) compatible
3 =1t 15 believed that most universities in England have a strong ............ against non-European students.
1) restraint 2) bias 3) morality 4) inclination
4 - L.ike any other activity, there are risks ........ — In almost every sport, even in the so-called safe sports,
[} principal 2) SUCCEssIve 3) inconsistent 4) inherent
SaThemany ........... in the tax system have created such a tough situation that government economists are not
able to cope with.
1) anomalies 2} contributions 3) proportions 4) accumulations
6 = Because the shelf is not strong enough and the books are heavy, the shelf will not ............ the weight of all
these books.
) survive 2) suspend 3) sustain 4} submit
7 =By questioning the witness, the attorney ............. the fact that it was raining at the time of the accident.
1} depicted 2} chented 3) perceived 4) resided
8 - The amount of one’s wage cannot be determined in advance, payment will be ............. to the amount of
work done.
| ) proportional 2) extravagant 3) provisional 4) substantial
O It was not easy for scientists to change the dominant ............ in physics during the early period of 20
century.
|) authority 2) amendment 3) integration 4) paradigm

10 = Due to lack of materials in the corporation, the production was ............ .
1} hindered 2) eradicated 3) merged 4) disputed

Part B: Grammar
Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits each blank.

Thomas Edison had more inventions than any ...... G Yoy ous American. When he diced in 193], Americans
thought how they could best show their respect for him. One suggestion was that the whole
country ...... (12)....... all lights for a minute or two. All ¢lectric power would ...... (13)....... 1In houses, streets,
and factorics. Perhaps this suggested plan made Americans understand fully what Edison and his inventions
mcant to them. Electric power was too important to the country. Shutting it off for even a short time would have
led to complete disorganization. So this was impossible.

Many peoplc decided to silently lower their lights. In this way they respected the man ...... (14).... .. more
than anyone elsc to put the great force of electricity in ...... (15)....... countrymen’s hands.
-

1} another 2) other 3) else 4) one
12 -

1) turn off 2) turns off 3) to turn off 4) turned off
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1) shut off 2) be shut off 3) shut it off 4) have shut off
14 .
1) who had done 2) doing 3) who has done 4) to do
| 5
1) its 2) his 3) therr 4) one’s

Civil Engineering Technical English Exam

,_ __ __1__'__,_ ;__ choose the best choice (1), (2), (3) or (4).Then mark.i_t on vour answer sheet, l

Passage (A)

The Nakheel Tower is part of the Nakheel Harbour & Tower Development in Dubai, United Arab Lmirates.
The record breaking design of the Tall Tower. with a height of more than 3,300 feet (1 kilometer), follows many
other bold initiatives taken in developing real estate in the Emirate. It is intended to be a central focal point of
the numerous large scale developments (some constructed, some planned) that the quast-government owned
Nakheel has implemented.

The diameter of the building was sct at nearly 330 feet (100 meters) in order to limit the height-to-width
aspect ratio to approximately 1:10. Without any mitigating strategy, this would have created a very large floor
plan with central areas far from natural light. This led 1o the creation of a central void which then created the
opportunity to place large vertical slots through the tower. These slots are an essential means of improving the
building’s aecrodynamics.

One of the main tenets of tall building design is to maximize the most valuable real estate, 1.¢. the usable
areas at the top of the building. This led to an almost uniform cylindrical shape for the tower from the ground up.
This is contrary to traditional tall buildings that tend to taper as they reach greater heights. While tapering 1s
offective to reduce the wind sail of the building. it also reduces the most valuable real estate. However. by
allowing wind to pass directly through the center of the tower, an effective reduction in wind forces would be
provided.

The slots typically divide the building into four quadrants over approximately 25 floors, which arc then
linked together by three-story "skybridges". This effectively results tin several stacked 25 story buildings -
creating a vertical city. Each skybridge serves as a transfer point from shuttle lifts to local lifts, and provides
amenity and retail spaces for the 25 floors above. In addition, these levels provide spaces for plant rooms.
emergency medical facilities, as well as alternate means of egress.

P P e —————

Based on the Reading above,

uestions:

Choose the answer which best completes each sentence in the 4 following

16 - What was the initial aspiration of creating a central void for the tower?
1) In order to provide enough space to placc large vertical slots.
2) To improve the building aerodynamically.
3) To provide natural light for floors.
4) To make up the lack of mitigating strategies.

17 - What strategies have been utilized to reduce the impact of wind on Nakhee! tower?
1} Forming a uniform cylindrical shape for the tower.
2) Tapering the tower.
3) Reducing the most valuable real states.
4) Allowing wind to pass directly through the center of tower.

18 . Which one is not an advantage of "sky bridges” in tower?
1) Speed up transfer pace of people.
2) They could be utilized for exit usages.
3) They make the structure more robust and stifted.
4) They provide spaces that might be used as medical care facilities.
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Passage (B)
Structural System

The floor system is a conventional sieel framed composite concrete on metal deck system. Reducing the
overall weight of super-tall buildings is always a principal goal, since the weight tends to compound itself in the
vertical elements. The vertical load carrying system is primarily reinforced concrete, comprised of mega
columns at the perimeter, interconnected to a series of internal walls.

The wall system consists of a drum wall acting as the main spine of the tower, which is essentially analogous
to a typical building’s central corc wall. The drum walls are connected to a series of fin walls, both inward and
outward of the drum walls, to provide gravity support.

The fin walls provide connections to the eight corner mega-columns at the perimeter. The mega-columns are
interconnected by a three-story perimeter belt truss at each skybridge. These three-story high steel trusses
providc a means of engaging the mega-columns to further increase the lateral stiffness of the building.

The geotechnical investigation and foundation design were advanced in parallel tracks to the superstructure
design. Fugor Consultants provided the geotechnical investigation services and Golder Associates provided the
geotechnical consulting services. The tower foundation is a combination of raft and deep foundations using
closely spaced barrettes, capped with a reinforced concrete raft system whose thickness ranges between 13 feet
(4 meters) and 26 fect (8 meters). Barrettes are deep foundations similar to drilled cast-in-place piles that are
constructed in a rectangular shape. Normally Grab-Bucket or Hydrofraise drilling tools are used. Soletanche-
Bachy, the foundation contractor, has alrcady installed almost one half of the deep foundations for the tower.

19 - Which one 1s the main spine of tower?

1) Mega columns 2} Vertical load carrying systcm.
3) Drum wall 4) Sky bridges.
20 - Which one connects drum walls to mega columns?
1) Fin walls. 2} Composite link walls.
3) Reinforced concrete. 4) Perimeter belt truss.
21 —What 1s the benefit of steel trusses?
1) Engaging the mega columns. 2) Laterally stiffening the building.
3) Connccting mega columns. 4) Making up the absence of bracings.

22 _ What is the timing of geotechnical investigation?

1) Betore structure design. 2) After structure design.

3) Simultaneously with structure’s design. 4y 1, 2 and 3.
23 _How many percentages of raft part of foundation have been installed?

1) More than 50% 2) Less than 50%

3) 49% 4) Not mentioned in the context
Passage(C):

Wind Tunnel Testing

The wind phenomenon 1s perhaps the single greatest challenge in the design of super tall buildings.
Estabhishing the wind climate, understanding wind’s behavior at different strata, direction and frequency of
occurrence, understanding the building’s aerodynamic and aero-elastic response, and making subsequent
adjustments to the building’s geometry to mitigate wind effects was key to addressing this challenge. The
structural engineering, architecture and wind tunne! testing of the tower were very closely intertwined
throughout the development of the project.
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Numerous alternates for the building’s shape were studied throughout the tower’s development to address
programming, functionality and respons¢ 10 wind cffects. Ultimately, many of the refinements to the tower’s
architectural concept were driven by aerodynamics.

Where it was more appropriate, computational fluid dvnamics (CFD) was also used to study variations In
geometry together with dozens of high frequency force balance (HFFB) tests. The slots through the building
were employed to mitigate the vortex shedding phenomenon that ts typical of slender round structures. These
slots serve to reduce the sverall wind load on the building by three fold. One lesson learned in the design was
that very subtle changes in the slot or internal void geometry can substantially impact the aerodynamic behavior.

. = S
Based un_the Reading above, Choose the answer which best completes each sentence in the 2 following ¢ uestions: j

P —r = e r——— N e B P——— — - T — 3 - e - ——— L —— e — e Y

24 _If the overall wind load on the building without slots is "A" what will be the wind load on building
including slots?

1
1) 3A 7 0 3) A3 4) A3
2
75 _The challenge of wind phenomenon was overcomed by:
1y Aerodynamic response of Building. 2} Geometry of Building,
3) Wind tunnel testng, 4} Understanding wind's behavior.

|

In the 5 following questions choose the best answer for each individual item.

- il H*"—

26 miiiinnn derive their strength from their form and carry transverse forces in pure tension by deflection
] ) Catenaries 2) Arches 3) Shells 4) Plates.

27 _The property of soil or rock that describes the ease with which water can move through pore space of
fractures is termed:

1) lmpermibility. 2) Consolidate abihity.
3) Compressibility. 4) Hydraulic conductivity.
28 _By definition: compressive sirength of concrele s that value of ...... compressive stress reached when the
material fails completely.
1) uni-axial 2) Biaxial 3) Bending 4) Normal
29 _1t is impossible to calculate the frequency of different mode shapes of system manually by energy methods.
For a given mode shape of a(MDF) system you can find ...... mass . stiffness and applied force for a (SDF)
system.
1) amplified 2) modificd 3) discounted 4) equivalent

30 A collection of structural elements which should substantially decouple a superstruciure from 1ts
cubstructure resting on a shaking ground thus protecting a building or non building structurc's integrity 13

terimed:
1) Bracing 2) Damping 3) Base i1solation 4) Stiffening
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