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Listening and Speaking W5
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Unit 1 English Reading for Frequently-used Numerals

BT IGEIRE

172 a half, one half, one over two

1/3 a third, one third, one over three

2/3 two thirds, two over three

1/10 a tenth, one tenth

1/4 a quarter, one quarter, one fourth, one over four

3/4 three quarters, three fourths, three over four

2% two and a half
3

35 three and three fifths

137 3 one hundred thirty seven and three quarters, one hundred thirty seven and three

4 over four

234/679 two hundred and thirty four over six hundred and seventy nine

03 zero point three, O point three, nought point three, point three

0.03 zero point zero three, O point O three, nought point nought three, point nought
’ three

0.67 zero point six seven, O point six seven, nought point six seven, point six seven

0.3 zero point three recurring, point three recurring

5867 five point eight six seven, six seven recurring

46.73 four six point seven three, forty six point seven three

% per cent

2% two per cent



+

N~ X

three eighths per cent, three eighths of one per cent

point two per cent

per mille

two per mille

half a meter

two thirds of a meter

three quarters of a kilometer

two point eight three kilometers
seven point eight meters per second
fifteen degrees Centigrade

thirty four degrees Fahrenheit

Unit 2 English Reading for Frequently-used

Mathematical Symbols
#RARFER SR RERA

plus

minus

multiplied by, times

divided by

plus or minus

is equal to, equals, is

is identically equal to, identically equals

is approximately equal to, approximately equals
the absolute value of x

x bar, the mean value of x

b prime

b double prime, b second prime, b two prime
b subscript one, b sub one

b superscript two, b super two

x dot

x two dots

function fof x
dee x, differential x

the first derivative of y with respect to x, the differential coefficient of y with

respect to x

the second derivative of y with respect to x



(a+b)
ab

the n th derivative of y with respect to x

the partial derivative of y with respect to x

del, nabla
n th del (nabla)

integral

integral between limits a and b

infinity
bracket a plus b bracket closed
the ratio of ato b

x square, x squared, the square of x, the second power of x, x to the second
power

x cube, x cubed, the cube of x, the third power of x, x to the third power
the minus fourth power of x, x to the minus fourth power

the square root of x

the cube root of x, the cubic root of x

A x? the fifth root of x square
log , x log x to the base n
x! factorial x
Unit 3 English Reading for Frequently-used Civil
Engineering Vocabulary
RIS E RO R EE
ACI Building Code ACI #H ML
allowable or permissible stresses WH RS
allowable-stress design VRN AR vt v
architectural design Byt
axial force Hhiel
bending moment EH
building codes EBTE
cable net structure BRMBELEH
cable tension BEKN
chandelier MR mAT
civil engineering HARTH



cladding wall
composite material
computer-aided design
computer simulation

congcrete and masonry structure

concrete beam
conditions of operation
crack width

critical design load
cross-bracing
decision-making process
deflection

degree of accuracy
design process

diagonal bracing
earthquake load
earthquake-resistant design
epicenter of the earthquake
equilibrium equation
factor of safety

fixed end

fluid mechanics
geologic fault

girder

height-to-span ratio
high-rise building
high-strength concrete
high-strength steel
Incremental length

in the horizontal direction
in the vertical direction
lifeline

live load

limit state
load-combination factor
load-factor design

load propagation
long-span structure
log-normal distribution
low-rise building
materials of construction
maximum sag

modulus of elasticity

natural frequency of vibration
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nominal load
nominal strength
one-way slab
permissible stress
pinned end
pitched-roof

planar truss

plastic hinge

polygon of force
precast

prestressing

primary structural component
probability

random process
reinforced concrete structure
tesultant of forces
return period

Richter scale

rigid frame

rigid joint

roof truss

secondary bracing
service-load design
shear force

shear force diagram
snow load

structural engineering
structural system
structure of construction
seismic excitation
seismic hazard
seismic load

sense of the force
shape of a parabola
shear wall

soil behavior
statically determinate structural system
stress cycle
stress/strain diagram
structural member
structure element
structural engineer
tectonic earthquake
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three-dimensional =4k

three-pin arch =

traffic flow I
transfer mechanism feippL B
two-dimensional T4

ultimate load A% PR 2k e
ultimate tensile strength A E K L
upper and lower chord LT

wind load R

working load 18 84T
yield stress JE AR 3

Unit4 Civil Engineering Essays
T ARTRER WL

A building or a bridge is composed of a number of individual structure elements that must
function together to resist the applied loads. Throughout the design process the structural
engineer must be able to visualize the various individual load-carrying elements and to
understand the functional interrelationships necessary for transmitting the applied loads
through the structure. Usually the structure will be subjected to several distinct types of
loading (e.g., lateral as well as vertical), and the effective load -transfer mechanisms typically
vary with the applied loads.

The two chords are composed of the upper chords of the two primary trusses, and the lateral
struts (bb', dd', etc.) are compression members that transmit the loads between the two primary
trusses. Note that the diagonals in each bay have been arranged in pairs; the main diagonal has
been augmented with a second diagonal member called a counter. A cursory examination of
this truss reveals that the truss has six redundant members; however, if properly designed, the
truss can be regarded as statically determinate.

The structure engineer is a member of a team whose members work together to design a
building, bridge, or other structures that will fulfil the specific needs of a client. In the case of
a building, an architect generally provides the overall layout, and mechanical, electrical, and
structural engineers design individual systems within the building. A geotechnical or
foundation engineer provides information necessary for the design of foundations, basement
walls, and so on.



To allow for the possibility that the resistances may be less than computed, and the load effects
may be larger than computed, strength reduction factors, ¢ , less than 1, and load factors,
« , greater than 1, are introduced:

(1] R.=0 \Si+a ;Sy+ee+

where R, stands for nominal resistance and S stands for load effects based on the specified
loads.

If Y follows a standard statistical distribution, and if ¥ and o, are known, the
probability of failure can be calculated or obtained from statistical tables as a function of
the type of distribution and the value of f. Thus if ¥ follows a normal distribution
and f is 3.5, then Y=3.5 o, and from tables of the normal distribution, Py is
1/9091 or 1.1x107.

The slope of the stress/strain line up to the yield point is called the modulus of elasticity E of
the material and is a constant for the material.

_stress o

strain €
This value of E for steel is 29X 106 psi (199.9 X 103N/mm?2), with a value of 30X 10° psi
(206.8 X 10°N/mm?) being sometimes used for design.

Timber, or wood, is a natural building material. It is available either as lumber, which is a
natural wood, or as glued laminated timber. This latter form is much stronger and conglue or
adhesive. The laminations usually do not exceed 2 in. in thickness. Glued laminated beams are
available in a variety of shapes. Both lumber and glued laminated timber are widely used in
building construction.

The use of materials in both tensile and compressive structures is extremely efficient since the
entire cross section of each member is uniformly stressed. The strength of the members in a
tensile structure is limited only by the basic material strength; thus, these are generally
lightweight systems that are economical for spanning large distances. The cable-stayed bridge
in Fig. 11.1a is a suspension structure in which the primary structural components are totally in
tension. Since the members in compressive structures have a propensity for buckling, the
material stress is limited to a level which is lower than that for tensile members. The arch is a
common type of compressive structure, but under some conditions the internal state of stress
can include shear and bending moment. Nevertheless, compression is usually the dominant
internal force. An example of an arch bridge is illustrated in Fig. 11.1b.

A variety of cross-sectional geometries for the completed box structure are possible, with the

7



10.

11.

12.

number of girders varying from two to six or more depending upon the plan geometry of the
structure (Fig. 13.2). Typical cross-sectional geometries are given in Fig. 13.3 for three
two-box girder systems. Both single and double bearing arrangements and shallow and deep
end-support diaphragms are illustrated. Typical spacing of the centreline of the box girders
varies from 4.3 to 6.7 m, and the depth of the cast-in-place concrete deck varies from 190mm
to 250mm. Thus, the ratio of dead load moment to live load moment for box girder structures

will depend upon the depth of deck, the cross-section and the span arrangement chosen by the
design engineer.

For conventional bored piles it is common practice to adopt values of K of 0.7, while for piles
bored with a continuous-flight auger, values of 0.9 (for sandy soils) down to 0.6 (for siits and
silty sands) are taken. In general, the roughness of the hole will ensure that the full soil friction
is mobilized at the pile edge. However, potential loosening of the soil during the installation
process may be allowed for by taking the friction angled between ¢' and ¢:~v .

The end-bearing pressure mobilized by a pile should, in principle, be comparable with that
measured during a cone penetration test. However, effects of scale and of different rates of
testing combine to yield variations in the ratio qy/q. ranging from under 0.5 to over 2. Unless
there is particular evidence to the contrary, for a given soil, the end-bearing pressure should be
taken equal to that measured in a cone penetration test.

Earthquake-resistant design is achieved with an accepted risk level. Thus, in practice, design

of structures to withstand earthquakes of all potential magnitudes is neither practical nor

economical. Within an accepted risk, however, design requires one or more of the following

alternatives:

A. Design and detailing of structural members and beam-column joints for the prescribed
earthquake loads given in the code.

B. Design of "shear wall" as earthquake load-carrying members.

C. Design of cross-bracing in structural frames.

D. Use of the isolation concept.
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A Simplified Optimization for Vibration of Rectangular

Plates with Cylindrical Voids
22 TR AR TSR 4R 3 5] R BY e R AR 1L R

Wu Xiuli' and Jean-Pierre Bardet

ABSTRACT

This paper proposes a simple method for calculating the natural frequencies of rectangular
plates with cylindrical voids that are arbitrarily positioned and illustrated its usefulness by
optimizing the natural frequencies. The discontinuous variations in rigidity and mass density of
plate that are induced by the voids are expressed by using the extended Dirac function. The free
transverse vibration of the plate with cylindrical voids is obtained with the help of the Galerkin
method. The natural frequency coefficients of the plate with voids are found to depend not only on
the dimensions of the plate and the sizes as well as locations and dispositions of the voids, but also
on Poisson's ratio of plate material. It is pointed in the paper that voids locations and radii can be
optimally designed to get the desired natural frequencies, e.g., the maximum or the minimum.
Furthermore, a very simple formula is extended to derive approximate values of the higher order
natural frequencies for plates with cylindrical voids.

KEYWORDS

Natural Frequencies; Cylindrical Voids; Rectangular Plate; Extended Dirac Function;
Optimization.

INTRODUCTION

Plates with voids are often used in civil engineering because they are light and structurally
efficient. Many authors have discussed the analytical methods for static analysis of plates with
voids. For example, Elliotto and Clark(1982) investigated cylindrically voided concrete slab
stiffness using the finite element method. Very few studies have been performed on the dynamic
analysis of voided plate. Takabatake (1991) solved the dynamic response of elastic rectangular
plates with arbitrarily disposed rectangular voids by means of the extended Dirac function, in which
the modified variables are thickness and rigidity. He proposed some free and forced vibration
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