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Civil Engineering Technical English Exam - : —
PASSAGE A

For large or complex structures static methods of seismic analysis are
not accurale enovgh and many authorities demand dynamic analyses for
certain types and size of structure. Varicus methods of differing complexity
have been developed for the dynamic seismic analysis of structures. They
all have in commaon the solution of the equations of metion as well as the
usuval statical relationships of equilibrium and stifiness. For any structure
with more than theee degrees of Ireedom such analyses are carried out by
matnx methods on compulters,

The three main techniques currently used lor dynamic analysis are;

{1) direct mtegration of the equations of motion by step-by-step pro-
_ cedures;
) normal mode analysis;

(111) response spectrum techniques.

Direct integration provides the most powerful and informative analysis for
any given earthquake motion. A time-dépgendent forcing function (earthquake
accelerogram) is applied and the corresponding response-histery of the struc-
ture during the earthquake 1s computed. That is, the moment and force dia-
grams al each ol a series of prescribed intervals throughout the applied
motion can be found. Computer programs have been written {or both finear
elastic and nonlincar inclastic material behaviour, using step-by-step integ-
ration procedures. Linear behaviour is seldom analysed by direct integration,
unless mode coupling is involved, as normal mode techniques are easier,
cheaper, and nearly as accurate. Three-dimensional non-linear analyses have
been devised which can take the three orthogonal accelerogram components

from a given earthguake, and apply them simultaneously to the structure.'®
a1 principle, this s the most complete dynamic analysis technique so far
devised, and i1s unfortunateiy correspondingly expensive to carry out.

Normal mode analysis is a mere Hmited technique than direct integration,
as 1t depends on artificially separating the normal modes of vibration and
combining the lorces and displacements associated with a chosen number
of them by superposition. As with direct integration techniques, actual earth-
quake accelerograms can be applied to the siructure and a stress-history
determined, but because of the use of superposition the technique is limited
to linear malterial behaviour. Although modal analysis can provide any
desired order of accuracy for linear behaviour by incorporating all the modal
responses, some approximation is usually made by vsing only the first few
modes in order 1o save computation time. Problems are encountered in deal-
ing with sysitems where the modes cannot be validly separated, i.e. where
mode coupling occurs.

The most sericus shortcoming of lincar anatyses is that they do not accu-
rately indicate all the members requiring maximum ductility In other words
the pattern of highest clastic stresses 1s not necessarily the same as the pattern
of plastic deformation in an carthquake structure.’” For unportant structures
in zones of high seismic risk, non-linear dynamic analysis is sometimes called
for.
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The response spectrum technigue'®'%2% is really a simplified special case of
modal analysis. The modes of vibration are determinnd in period and shape
in the usual way and the maximum response magnitudes corresponding to
each mode are found by reference to a response spectrum. An arbitrary rule
is then used for superposition of the responses in the various modes. The
resultant moments and forces in the structure correspond to the envelopes
of maximum values, rather than a set of simultaneously existing values. The
responsc spectrum method has the great virtues of speed and cheapness.

Although this technique is strictly himited to linear analysis because of
the use of superposition, simulations of non-linear behaviour have been made
using pairs of response specira, one for deflections and one for acceler-
ations.2'22 The expected ductility factor is chosen in advance and the appro-
priate spectra are used. This is clearly a fairly arbitrary procedure, and is
unlikely to be more realistic than the linear response spectrum method.

Another attempt to study non-linear behaviour by spectral techniques is
described by Shepherd and McCeonnel.?? They conclude that non-linear re-
sponse spectrum techniques may be best applied only to structures behaving
like a single-degree-of-freedom system, such as bridge piers, as the pattern
of hinge points in other systems would be too complicated for predictions
by this approximate method.

Read the passage A and answer the 7 following questions.
Which of the following would be the Eest title for this passage ?
1) Combination of modal responses.

2) Stochastic response of linear systems.

3) Critique of dynamic methods of seismic analysis.

4) Response to general dynamic loading : super position methods

The passage supports which of the following conclusions?
1} Direct integration method is the cheapest method.

2) The force discrepancy will be taken up by plastic behaviour.

3) The response analysis procedures can be formulated in the frequency domain. .
4} Using pairs of response spectra for simulations of non-linear behaviour is not more realistic than linear
response spectrum method .

According to the passage what is the main defect in the linear analyses ?
1) The linear methods have the great virtues of speed and cheapness.

2) Some approximation is usually made by using only the first {few modes.
3) The pattern of highest elastic stresses is not the same as the pattern of plastic deformation
4) The linear methods provide the most powerful and informative analysis for any given earthquake motion.

Which of the following situations prevent us from using Normal mode method?
1) We want to save computation time.

2) We have a systemn with coupling modes.
3) We have a large and complex system.

4) We have a structure with more than three degrees of freedom. _ -
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According to the passage, when we use direct integration for linear behaviour?
1} When the structure has coupling modes.

2) For any structure with more than three degrees of freedom.
3) When the pattern of hinge points is too complicated for predictions.
4) It’s not necessary to use direct integration method for linear systems.

What can we do for making simulations of non-linear behaviour?
1) Using coupling modes.

2) Using pairs of response spectra.
3) Using all modes of the system.
4) Using moments and forces correspond to the envelopes of maximum valucs.

Non-linear response spectrum techniques may be best applied to :

[} A chimney 2) An arch dam.
3) A suspension bridge 4) A tall building with coupling modes
PASSAGE B

The sloping face and gracetul parabolic arch of the Espirito Santo Plaza--a mixed-use
high-rise--are hikely to make 1t a well-known feature of the local skyline. But the building is
also notable for the strategy 1ts designers employed to cope with floods.

The 35-story tower stands close to the edge of Biscayne Bay. The 70,000 m’ post-
tensioned concrete structure is.divided into office, hotel, and residential levels, respectively,
fromn bottom to top, each with a different column layout, says Elias Matar, the project
manager for structural engineers L. E.R. Associates.

NMany high-rises in similar locations are built so that the walls of the ground floor will
break away during a flood. The Espinito Santo Plaza, however, 1s designed to keep
floodwaters out, even during a 100-ycar flood, when the water would be 4.3 m above sea
level, or 2.3 m above the building's ground floor clevation. The curtain wall is reinforced to
withstand water pressure on the exterior, much like an aquarium in reverse, says Jae Chang,
an architect with K.P.F. Associates, which designed the building. The window assembly is 50
mmt thick, or about twice the typical thickncess, including a nearly 25 mm inner layer
comprising two glass panels joined by a clear polycarbonate interlayer for added strength. In
addition, the window mulhons are reinforced with carbon steel.

The ground floor slab is reinforced and attached to the pile caps to resist upward
hydrostatic pressures of up to 25,000 Pa, says Matar. In addition, a concrete wave trip wall

- about 450 mm high will be constructed on the castern edge of the property to dissipate wave
energy during a flood. In this way, Matar says, the owners obtained a flood classification for
the building that allowed them to use the ground {loor for habitable space.

Flat-plate construction was used for the hotel and residential floors, but slab-and-beamn
construction was used on the office level to achieve spans of up to 15 m. Column transfers
occur at the [6th and 25th floors. On the 23rd and 24th floors, two concrete outrigger walls
about 9 m high and 700 mm thick extend from the building core to the perimeter to provide
additional stiffness. Now under construction, the $160-million project is scheduled for

- completion m the summer of 2003. )
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Read the passage B and answer the 4 following questions.
A major difference between this building and others built in flood-prone areas is:
1} other high-rises employ break-away walls on the ground floors.

2) high-rises are not usually built near bays because of the high risk of flooding.

3) post-tensioned concrete structures have not previously been considered suitable for flood areas.

4) most such high rises designate the ground floor as living space because it can be more easily repaired
after a flood .

Uplift forces on the building due to flooding are resisted by
1) two concrete outrigger walls,

2) a curtain wall reinforced with carbon steel.
3) alternating flat-plate with slab-and-beam construction.
4) a reinforced ground floor slab attached to the pile caps.

The atricle states: :
1) more stiffness is obtained through the use of concrete outrigger walls.

2) the ground floor of such buildings are not usually considered habitable spaces.
3) column transfer is an effective means of improving the flood resistance of buildings.
4) that the building enjoys sufficient rigidity since it has employed flat-plate construction for upper floors.

The first line of defense against flooding is:
1) break-away walls on the ground floor.

2) a concrete wall at the edge of the property.
3) flat-plate construction on the hotel and residential floors.

4) windows made of extra glass reinforced with a polycarbonate interlayer.

PASSAGE C B

In essence, construction is combination of organizations, engineering science,
studied guesses and calculated risks. From their very nature, construction
operations must be performed at the site of the project. Construction is a
dynamic, restless, compelling business.

Two basic factors, however, help to stabilize the construction business. In
prosperous times, there is immediate and widespread increase in demand for
contractor's services from both government and private industry; during periods
of recession, Federal and state governments tend to accelerate public-works
programs to “offset” economic downswings. Another inherent element of stability
1s the industry’s mobiiity, making it less subject to regional economic slumps.
Construction is essentially a service industry. The construction of a project
involves thousands of details and complex, interwoven relationships among
owners, architects, engineers, general governmental bodies and agencies, labor, |

and others.
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Technological advances are resulling in more compiex facilities. Hence, there is

increasing hecessity for skillful coordination of all construction cperations to

‘attain maximum efficiency, speed, and economy. Thus, the professional funclion

of managing and coordinating construction operations and performing the work

with his own experienced organizaticn makes the contractor a key figure in the

economy.
Read the passage ¢ and answer the 4 following questions.
- The best title for above passage i§---—-------

1) Stability of Industry 2) Role of Contractors

3} Construction Management 4) Constrcution and Economy

- Complex facilities ----=--eeeemem-o-
1) are more efficient, cconomical and speedy

2) require skilled project operation rmanagement
3) are resulting in more technological advances
4) stabilize the regional economy and Federal governments.

"he word “ offset” in above passage means -----------
1) offend 2) grow up 3} demolish

- During periods of recession -----s----—
1) industry’s mobility is more effective

2) the contractors arc key figures in the economy
3) government should stabilize construction project

4) public-works programs should be further supported by governments

4) counterbalance
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