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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.

1- Even as a young man he had been ———-—— as a future chief executive.
1) equipped 2) percex_ved 3) submitted 4) maintaineg -
2- .In exceptional ————— studénts may arrange to take examinations at othePti
" 1) alternatives 2) implications 3) circumstances 4) distri
3- There was a noticeboard -: — job vacancies and information on how to ap! them.
1) imposing 2) monitoring 3) displaying
4- . After a full -—— lasting over 2 years, very little new evidence had
- 1) approach ) 2) exploitation 3) investment
.5- The measures taken should considerably —~——-—--- the residents’
7 1) insert 2) trigger 3)advocate
6- Technological advances could ——-—- lead to even more A
- 1)randomly. 2) inherently 3) ultim 4) empirically
7- By completing a task on schedule you may ——- fride in your work.
" 1).devote 2).derive 4) glance
8- Roman coins that she'showed me were ——--——-—to bad found in the garden.
1).crucial 2) specific - 1] * 4) identical
9- "A thorough understanding of mathematj figient to explain a wide variety of natural
1) criteria 2) principles enomena 4) components
10- For centuries housework and shopping hafe betn identified as female --
1) targets 2) domain: 3) sectors 4) contexts
: A

PART B: Gramm

Directions: Regd t

_ wing passage and decide which choice 1), (2), a3 ), or (4)
best fits each

hen mark your choice on your answer sheet.

methods of mining, (11) -----mremmm- is based upon where a. mineral " deposit
in the earth. While some mineral deposits are far (13) ------------, others. lie at or
e earth’s surface. Several dlfferem mining methods (15) —-=----- -~ deposits occur
close to the earth’s surface.

11- 1) that 2) each of which 3) every method 4) while any of them
12- 1) is found -2) found 3) finding 4) being found

13- 1) away 2)deep . 3) from 4) underground

14- 1)in 2) near 3) within 4) above

15- 1) are-used when 2) which used 3) when used 4) which are used

'
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Part C. Reading Comprehension

Directions: Read the followmg three passages and choose the best choice (1), (2), (3) or (4). Then

mark it on your answer sheet.

16-

17-

18-

PASSAGE 1:

_ Laser-Based S_ensing.Techni_que Applied to Bridge Constr_!ictiou

In constructing cable-stayed, suspension, and arch bridges that use hanger cables, maintaining the
forces in the ténsion elements is crucial. However, measuring and verifying those forces can be a
costly and time-consuming process. To facilitate marters, a laser-based techmqu‘ha en S
developed that can calculate and verify the tension loads without the need to comegintgontact with
the cable.

- The technique employs a laser vibrometer that emits a Jaser beam whose refle§jon'is used
to measure the frequency of the cable's vibration. Once captured, the ﬁ-e e
that'includes the cable's specifications and other data to calculate ik
be compared with the tension loads specified by the designer. This t&h @
inspect existing bridges for several years, but only recently has j
tensioned elements during construction.

is used Tn a formula
e results can then
been used to
cBueferify forces in the

The section implies that the inspection of existin
I) needs to be done every few-years.

2) is done by visual survey of the structural eleg
3) is done by estimating the tensile force in th@ ca
4) is done by checking the tensile forgé8lin\he
values. '
The tension varies with:

1) the individual using the vibro

2) the specifications of the cal - ¢

3) the distance at which ¢ ed .

4) whether or not the bn ed with hanger cables .
From the sectlon, at the vibrometer:

1) has been prevjous to test bridges.

2) has been spe the*designer of the bridge

not cost effective for small projects « .
4) was desi ecifically for use on bridges with hanger cables «

‘Several methods can be employed {0 measure tcnsuon forces in ' cable elements. One
measures the tension directly using a hydraulic ram through a process called liftoff. But hydraulic
‘rams can be large, difficult to use, and iriaccurate. Another method involves placing a frame on the

* cable and pushing against the cable latcrally at its midpoint. This process ‘involves a great deal of.

approximation, can be mvaswé and carinot be applied to cables with larger diameters.
Vibration-based force measurement methods, however, use the frequency of the cable's
vibration to calculate its tension. Many engineers use accelerometers or other sensors that must be
attached to the cable to measure the frequency of its vibration. They also use a century-old formula
that calculates the vibration of taut strings. This formula is effective in many applications, but when
" it comes to structural cables, there are parameters that this formula cannot address. In contrast, the
" formula used with the vibrometer includes characteristics that are unique to bridge cables, for
example, bending stiffness, sag, and conditions at the ends of the cables.
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21-

22-
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To measure the tensile forces in the cable:

1) superposition principles should be used.

2) in-situ measurement of tensile forces needs to be made.

3) a well-known formula has been combined with new laser equipment.

4) one should test the cable under a testing machine to failure to measure its strength.
The existing formula to calibrate the vibration of cables is:

1) inadequate because it is 100 years old.

2) good for taut strings only and therefore cannot be applied to structural cables.

3) difficult to use because it requires the use of accelerometers and hydraulic rams.

4) not applicable to bridge cables since it does not take into account their pertinent characteristics.
The testing method that uses a frame placed against the cable:

1) is actually the basis of the newer vibrometer method.

2) is appropriate because it can be used on cables of all sizes.

3) contains many variables that may cause inaccurate results.

4) is the most accurate testing method other than the vibrometer method

PASSAGE3: : ’ *

echnique remotely, the

y require verification of its
afenginecr would need to go

thegbridge to place sensors on the

engineer to stand on a surface, such

Wely measure the cab]es vxbrauons from:

stay cables before the bridge deck can be con
through days of safety training and then be suspen
cablm But thc lascr-based technique makes it i

a dxstancc

: y arly to the cable and is aimed at a point between
one-third thc cablc s length and jts midpo t. Jhe cable usually does not need to be impacted to

arid traffic are usually suffigient cre* vibrations. This technique requires only a ) small space on
or off the bridge for the ope Ad the equipment and causes little, if any, disturbance to

The laser — b nique can reduce the time needed for testing because:

1) the eq used 1s compact.

i ¢ done earlier in the bridge building process.

3) it does equire specialized safety training for the tester before use.

4) the formula needed to interpret the laser results is already installed in the computer used.
In the second paragraph, the word “impact” means:

1) cut 2) cause to move

3) take a swing at 4) come into contact with

In order to measure the vibrations with the laser vibrometer, it is necessary to:
1) verify the stay cables 2) cause the cables to vibrate

3) swing from the bridge to place sensors onit  4) aim the laser so that the beam hits the cable
which of the following is not a benefit of the laser technique?

1) It can be done from a nearby location.

2) It can detect vibrations from normal bridge movements.

3) It can predict the cable tension before construction begins.

4) 1t doesn’t interfere with traffic or construction work on the bridge.
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Part C. Reading Coinprehension

Directions: Read the following three passages and choose the best choice (1), (2), (3) or (4). Then
mark it on pour answer sheet.

PASSAGE 1:

Laser-Based S_ensing.Technique Applied to Bri_dgé Coustr_tlctiou

In constructing cable-stayed, suspension, and arch bridges that use hanger cables, maintaining the
forces in the ténsion elements is crucial. However, measuring and verifying those forces,can be a
costly and time-consuming process. To.facilitate matters, a laser-based tcchniqucﬁas n .
developed that can calculate and verify lhe tension loads without the need to come ijto ntact with
the cable. '

The technique employs a laser vibrometer that emits a laser beam whose reflectign 15 used
to measure the frequency of the cable's vibration. Once captured, the freq used il a formula
that'includes the cable's specifications and other data 10 calculate th§en arestlts can then
be compared with the tension loads specified by the designer. This t e hasfpeen used to
inspect existing bridges for several years, but only recently has i
tensioned elements during construction.

The section implies that the inspection of existin
1) needs to be done every few years.
2) is done by visual survey of the structural elepf€ )

s rom their measured frequencies.

3) is done by estimating the tensile force in the
4) is done by checkmg the tensile forcgflin We cafles and comparing them against the design
values.

The tension varies w1th:

1) the individual using the vibrom§er .
2) the specifications of the ca

4) whether or not the bri
From the section, itg

ign€d with hanger cables .
t the vibrometer:

1) has been previous! o test bridges -
_2) has been spe: theMesigner of the bridge *
3)is easier ot cost effective for small projects «
4) was desi cifically for use on bridges with hanger cables »

-Several methods can be employed to measure tension forces in ' cable elements. One
measures the tension directly using a hydrautic ram through a process called liftoff. But hydraulic
‘rams ¢an be large, difficult to use, and inaccurate. Another method involves placing a frame on the

* cable'and pushmg against the cable laterally at its midpoint. This process involves a great deal of.
appm)umatmn, can be invasive, and cannot be applied to cables with larger diameters.
 Vibration-based force measurement methods, however, use the frequency of the cable's
" vibration to calculate its tension. Many engineers use accelerometers or other sensors that must be
attached to the cable to measure the frequency of its vibration. They also use a century-old formula
that calculates the vibration of taut strings. This formula is effective in many applications, but when
" it comes to structural cables, there are parameters that this formula cannot address. In contrast, the
" formula used with the vibrometer includes characteristics that are unique to bridge cables, for
example, bending stiffness, sag, and conditions at the ends of the cables. -
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In th'evﬁv_e Jfollowing q:lestion_s, choose the answer which best completes technically eacli
individual item: ‘ A '

In confrast to the simple linear elastic response model, the pattern of inelastic stress-strain
behaviour.is not constant, varying with the ——-- — size and shape, the materials used, and
the nature of the loading. . I

1) stiffness 2) member 3) energy 4) earthquake
Multi-storey buildings, are better represented as multi-degree of freedom structures, with one
degree of freedom for cach storéy, and one natural mode and period of -——— for each
storey. ' ' i

1) vibration - 2) property 3) levet 4) dynamic

The choice of an acceptable level of seismic risk is a2 complex problem, involving consideration
of the consequences of earthquake damage, both social and financial, a§ wellas the probable

degree of physical risk, i.e. the — - of the site.
1) seismicity 2) protection 3) destruction 4) vitgl sigctures
Magnitude is a quantitative measure of the size of an earthquake, which is iRdependent of the
place of observation, but Intensity is 2 --————- measure of the ef an §a hquake.
1) necessary *2) preliminary 3) official subjective
Seismology may be defined as the science and study of earth! es, aid their causés, effects
and related phenomena, and -— is most strictly def] as\¢he uency per unit area of
earthquakes in a given region. @ :

4) seismically

1) magnitude - 2) seismicity 3%
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