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1. Please translate and comment the paragraph below. (25%)

ITS technologies may be grouped together into functional systems,
sudnasadvancedtrafficnanagementsystems(ATMS),advancedtraveler
information systems (ATIS), and advanced vehicle control systems
(AVCS) . In this classification, ATMS includes systems intended to
managetheflow&ﬁftraffic,sudhascwordinatedtrafficsignalsystems,
ramp metering systems, and incident management systems; ATIS includes
systems intended to disseminate information to the public (traffic
condition information, route guidance, etc.); and AVCS includes
automated highway systems and onboard control systems (collision
avoidance, vision enhancement, etc.) intended to promote safety. ITS
may also be seen as including traffic surveillance systems,
communications systems, and traffic control system.

2. Please translate and comment the paragraph below. (25%)

Most civil engineering activity related to the provision of
physicalfacilitiesiswhatndghtbecalledphysicalcivilengineering.
This includes the design, construction, and maintenance of fixed
transportation facilities and involves the full spectrum of civil
engineering specialties. A major highway project, for instance, will
involve not only the sizing and geometric design of the roadway, which
is normally thought of as a part of transportation engineering, but
also the design and construction of bridges and other structures,
which requires structural engineering; drainage design, which
requires hydraulic and hydrological engineering; consideration of
earthwork compaction and slope stability, which require geotechnical
engineering; construction management; and surveying.

3. Please translate and comment the paragraph below. (25%)

Most civil engineering activity related to planning and operation
of the transportation system, on the other hand, is what might be
called system engineering. This involves transportation planning,
including the analysis of transportation demand; the analysis of
system capacity and operation characteristics; and the design of
traffic control and operation strategies. The design of traffic
control and operation strategies includes highway traffic engineering
and operational design (that is, design of operating strategies) of
freight and mass transit systems. Transportation engineering is
probably unique among the civil engineering specialties in the
importance of its systems engineering aspects.

4, FHARBARIES - NBEMWEHRE BLABTHH4EXT PHBALEE
A X b 8 BB F . (25%)
SBRBERNEE LB THERENEEN IR RMEOE

(1) REARZII B BRLTRBETETY BEARFHF LB R

FRIPFELENE > LR BBERERRTAT
(2) NBAZBZIIMBARRASRBLETFLT - BR > 2B EALTHPIERA
AR LEN G ERpH LS




Highway Engineering
National Cheng Kung University
Entrance Exam for Ph.D. Students
12 May, 2007

Please translate the following paragraphs into Chinese, and briefly elaborate
your thoughts on each paragraph. (50 points for each Question)

1. Hard work is a trait that most great scientists have. Edison said that
genius was 99% perspiration and 1% inspiration. Newton said that if
others would work as hard as he did then they would get similar results.
Hard work is necessary but it is not sufficient. Most people do not work
as hard as they easily could. However, many who do work hard -- work on
the wrong problem, at the wrong time, in the wrong way, and have very
little to show for it.

2. Without courage you are unlikely to attack important problems with any
persistence, and hence not likely to do important things. Courage brings
self-confidence, an essential feature of doing difficult things. However, it
can border on over-confidence at time which is more of a hindrance than
ahelp. There is another trait that took me many years to notice, and that
is the ability to tolerate ambiguity. Most people want to believe what
they learn is the truth: there are a few people who doubt everything. If
you believe too much then you are not likely to find the essentially new
view that transforms a field, and if you doubt too much you will not be able
to do much at all. It is a fine balance between believing what you learn
and at the same time doubting things. Great steps forward usually
involve a change of viewpoint to outside the standard ones in the field.



1. What are the rutting parameter and the fatigue parameter of the
Superpave asphalt binder specification? How the parameters are
established? (35%)

2. Describe the methods of determining the optimum asphalt content for
Marshall mix design and Superpave mix design method. (35%)

3. Describe the characteristics of an ideal pavement binder. (30%)



1. (a) A simple beam AB of length L and height h as shown in Fig. (a) undergoes a
temperature change such that the bottom of the beam is at temperature T, and the top
of the beam is at temperature T;. Given the thermal coefficient of expansion of the
beam, &, determine the equation of the deflection curve of the beam. What is the
maximum stress of the beam? The flexural rigidity of the beam is constant EI .

(b) A beam shown in Fig (b) is subjected to a temperature differential with
temperature T; on its top surface and T, on its bottom surface. Use the results of (a)
and superposition method to find all reactions of the beam. The flexural rigidity of the
beam is constant EI .
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2. (a) Determine the strain energy of the cantilever beam, taking into account the
effect of both normal and shear stress.

(b) Discuss that under what circumstance the effect of shear in computing the strain
energy is negligible.
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Ph.D. entrance exam

1 May 2007

1. Ablock of isotropic and homogeneous material, labeled as 4, is confined between

plane parallel rigid walls B. The height and width of the material are H and W,
respectively. The material is not confined in the direction perpendicular to the
plane of the paper. A uniformly distributed pressure py is applied to the top of the
material. Please answer the following questions.

(a) Obtain a formula for the lateral pressure p between the material and the rigid
walls. Express p in terms of py and Poisson’s ratio v of the material 4, and
disregard friction between the rubber and the walls. Discuss the cases for v= 0.5
and v=0.

(b) Obtain a formula for the unit volume change e in terms of py, v, and the
modulus E. Please consider two cases: (1) v=10.5 and (2) v=0.

(¢) Assume that the material now has an out-of-plane dimension of D (i.e. depth

into the paper), and is also confined along the direction. In other words, the
material 4, now, is placed in a 3D, rectangular cavity. Please repeat (a) and (b).
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2. A solid circular steel shaft AB, held rigidly at both ends, has two different
diameters. The shaft has diameters d, and dj in parts AC and CB, respectively.
Assume d, < dj. A torque T acts at section C. Neglect the transition area at C.

(a) What should be the lengths a and b if the maximum shear stress is to be the
same in both parts of the shaft?

(b) Under the condition obtained in (a), what’s the total strain energy in the
system?

(c) Assume the whole shaft is hollow with a thickness of % for both parts AC and
CB. Repeat (a) and (b), and discuss two cases: (1) 2 << ] and (2) h approaches
dy/2.

(d) Assume the cross-section of the shaft now is rectangular. Discuss the validity
of the solutions in (a), (b) and (c).
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(1) Claims relating to time shall be made in accordance with

applicable provisions of the Subcontract Documents. This
Article does not preclude recovery of damages for delay
by either party. If the Contract provides for liquidated or
other damages for delay beyond the completion date set
forth in the Contract, and such damages are assessed by
the Owner against the Contractor, then the Contractor may
assess suéh damages against the Subcontractor in
proportion to its share of the responsibility for such delay
and damage, but no more. The amount of such assessment
against the Subcontractor, if any, shall not exceed the
Subcontractor’s proportionate share of the responsibility
for such delay and damage and shall never exceed the

amount assessed against the Contractor by the Owner.



(2) The Contractor shall be deemed to have satisfied himself
as to the correctness and sufficiency of the Tender and of
the rates and prices stated in the Bill of Quantities, all of
which shall, except insofar as it is otherwise provided in
the Contract, cover all his obligations under the Contract
(including those in respect of the supply of goods,
materials. Plant or services or of contingencies for which
there is a Provisional Sum) and all matters and things
necessary for the proper execution and completion of the

Works and the remedying of any defects therein.
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Guest editorial

Advanced modelling of train operations in stations and networks

When studying the papers on scheduling of railway operations published in international scientific journals,
one gets the impression that many authors are not fully aware of the state-of-the-art of railway traffic engi-
neering in different European countries, especially in Germany, France and Italy. Many papers dealt with
scheduling of trains in low-frequency single-track networks typical for American rail freight transport and
only a minority came from engineering disciplines. At the same time, substantial advances were being made
in the theory and practice of railway operations and scheduling for highly complex, high density, scheduled
rail networks in Europe and Asia by railway researchers, typically with an engineering background, but this
work was not reflected in the international scientific journals for transport. Meanwhile many authors who had
no close refationship with the railway industry made valiant efforts to solve scheduling problems by means of
new mathematical programming techniques without having fully reviewed the current state of traffic engineer-
ing theory and practice. Furthermore, European transport deregulation policy, privatization of British Rail-
ways and European Railway Directives contributed, in first instance, to some confusion and fragmentation of
the railway research community.

In view of the problem of very limited international and interdisciplinary knowledge diffusion in the railway
operations research area, the railway operations research team at TU Delft, which consists of engineers and
mathematicians, organised the Ist International Seminar on Railway Operations Modelling and Analysis in
Delft. We invited well-known researchers from different countries to give lectures on scheduling, or analytical
models or optimization models. Surprisingly, the seminar attracted so much interest from academia and the
railway industry that the seminar grew to a full conference with more than 40 abstracts and papers submitted,
reviewed and presented during June 8-10, 2005. More than 80 participants from 15 different countries, 13 uni-
versities, 5 national research centers, and in total 16 different companies from the railway industry exchanged
their knowledge and views in plenary and special sessions on Capacity Management, Timetabling, Robust-
ness, Stochastic Modelling, Traffic Management, and Simulation.

The organizing committee together with the keynote speakers nominated a number of best papers for de-
tailed review and publication in a Special Edition of this journal. From these, seven papers have been selected
and reviewed in detail by experts from different countries and revised by the authors. The following selected
papers by authors from Great Britain, France, Germany, Italy and The Netherlands represent a rich variety of
scientific methods and cover different phases of railway timetabling and modelling of operations. The topics
extend from estimation of scheduled waiting times and stability analysis of timetables to stochastic modelling

of train delay propagation and real-time traffic management support.

~Wendler approaches the estimation of inherent wa1t1ng tlmes in a timetable due to indeperrdent re-
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time distribution. He deciveseXplicit solutions for the estlmated waiting time USITTE-HSM/1/00 and M/ GI“)/
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