Mechanics of Material

1. Find the deflection w, at any point in the length x, of a simply supported beam of length L
( 2’0% ) which carries a vertical concentrated force P at a distance ¢ from the end (see Figure 1).
(a) Use any one of the conventional method.
(b) Use the Rayleigh-Ritz method and assume the deflected shape function
asw = Zan sin(nrx/L).
n=1,2,---
(c) Compare the deflection obtained by the conventional method and the Rayleigh-Ritz
methodat x=c=1/2.

2. Determine the core of the following cross sections
( 3 O%) (a) acircular ring section with outer radius R, =10 cm and inner radius R, =8 cm

(b) a square cross section with the side length a=10cm
(c¢) an equilateral triangle cross section with the side length a =10 cm
[Hint: The region in which the compressive load may be applied without producing any tensile
pp

stress on the cross section is called the core of the cross section.]

A column 4B having a hinge support at 4 and a sliding support at B is subjected to axial force
P at both ends. (i) Derive the differential equation in terms of the deflection curve v(x) for the

3.
Q{’OO ) ) .. . : . . y . y
beam. (ii) Solve the differential equation to obtain the critical buckling load P, and the critical
buckling mode shape. (iii) What is the effective length factor X for the column?
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The National Cheng Kung University
Department of Civil Engineering
Highway Engineering
Entrance Examination for Ph.D. Students
1 June, 2001

Please translate the following paragraphs into Chinese. You could earn extra points if you
would be able to elaborate the contents.

1. While passenger and commercial travel on our highways has increased dramatically in the
past 10 years, America has been seriously under-investing in needed road and bridge
repairs, and has failed to even maintain the substandard conditions we currently have. This
is a dangerous trend that is affecting highway safety, as well as the health of the American
economy. Congress and state and local governments have begun to address the
investment crisis and crumbling infrastructure through the enactment of the Transportation
Equity Act for the 21st Century (TEA-21), which provided $218 billion for the nation's
highway and transit programs. TEA-21 funds, combined with additional revenues from
state and local governments, have begun to make an impact on road projects in all 50 states.
Total highway expenditures by all levels of government and all expenditure types (including
capital outlays; maintenance; and research, policing and administrative) have increased from
$93.5 billion in 1995, before TEA-21 was enacted, to $111.9 billion in 1999. Additionally,
the obligation of federal funds for roadway projects has almost doubled during this same
period from $8.6 billion in 1995 to $16.3 billion in 1999. Another good measure of the
increased attention to our nation's highways is the miles of federal-aid roadway projects
underway. This number has also increased dramatically from 16,654 miles in 1995 to 29,030
miles in 1999. (50 points)

2. The classification of highways into different operational systems, functional classes, or
geometric types is necessary for communication among engineers, administrator, and the
general public. Different classification schemes have been applied for different purposes in
different rural and urban regions. Functional classification, the grouping of highway by the
character of service they provide, is developed for transportation design and planning
purposes. Each highway category places on the functions of providing "mobility" (i.e.,
continuous travel) on one hand and "accessibility" (i.e., direct access to abutting properties)
on the other. Local streets are predominantly designed for accessibility rather than mobility,
whereas high-level facilities such as freeways are predominantly designed for high-speed
continuous movement. Functional classification groups streets and highways according to
the character of service they are intended to provide. This classification scheme
recognizes that most travel involves movement through networks of roads and can be
categorized relative to such networks in a logical and efficient manner. A typical
functionally classified network consists of three types of roadways: arterials, collectors, and
local roads. (50 points)
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1. The Contractor shall, on the instructions of the Engineer, suspend the process of the Works or
any part thereof for such time and in such manner as the Engineer may consider necessary
and shall, during such suspension, properly protect and secure the Works or such part thereof
so far is necessary in the opinion of the Engineer. Unless such suspension is:

it

otherwise provided for in the Contract,

b. necessary by reason of some default of or breach of contract by the Contractor or for
which he is responsible,

c. necessary by reason of climatic conditions on the Site, or

d. necessary for the proper execution of the Works or for the safety of the Works or any part

thereof.

2. Construction operations contain the basic work processes in construction. Their definition

requires the knowledge of the construction technology involved, a break down of the
processes into element work tasks, the identification of the required resources, and the
definition of the work assignment to the labor force involved. The description of a
construction operation must indicate what is to be done and how (i.e., the technology focus)
and who is to do it with what (i.e., resource use focus). Practical description for the
performance of the construction operation must also indicate y the conditions under which the
various processes and work tasks can be initiated, interrupted, or terminated. The planning

and management of an efficient construction operation also requires information relating to

the impact on productivity and resource use of different spreads of requirement for different -

~ crew composition and sizes.
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