97 FEBRLHANELR R T EZRAE

—~EERAE (XRNA) THALAHEZES - (24%)
(1) seepage force (2) quick clay
(3) excess pore water pressure  (4) plate tectonics

(5) Neutral plane (6) RQD

= ~ f738 8 L B (plasticity chart) ? H AT £? HFHAXZ - (10%)

N

EATRGEVITHRER 2R BR? EVRIRRE AT RA A B L2 ¥
BERHT? (25%)
W (a) MEREFE? LEHBESREREFT LA
(b) FHERELEFE? BFREIXBEREFRLSE -
(c) e niEmHEE N EHEZHELT? (25%)
—& ~(a) 738 & B4E /1 (negative skin friction)? (b)E % Ehof? (c)EMTHEE AT

TEEREZ 8 BEN? (16%)
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I-1. Briefly describe the Superpave mix design method. (40%)

I-2. What kind of properties should the ideal pavement binder have? (30%)

I-3. Translation (30%)

Many engineers and technicians from all sectors of the asphalt business who
entered the work force during the early days of the construction of the
interstate system are reaching the end of their careers. These people must be
replaced by engineers and technicians who are knowledgeable of asphalt
materials and their proper use to successfully rebuild the highway sector of the
transportation infrastructure. '

II-1. For the slab shown as below

6+ How would you explain the causes of discrepancies between results of
Westergaard’s solutions and finite element analysis ? (15%)

) Is it possible to obtain accurate solutions with the two approaches .
mentioned in the previous question ? If yes, which one ? and why ?
If not, why ? (15%)

¢ ~ Suppose 2D and 3D finite element analysis were both conducted, which
one would give more accurate results ?  Why ? Is this always true for
any cases ? (15%) ‘

d ~ Please convert the subgrade k into metric unit, and calculate the radius of
relative stiffness. (25%)

]

o

Concrete E=4000000 psi

04mi__
<« Sm

Y

Subgrade k=100 psi/in

II-2.  Please list and describe the major backcalculation methodologies for
“subgrade stiffness with FWD tests. (30%)



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

ITI<1) Scientific research offers many other satisfactions in addition to the

114,

exhilaration of discovery. Researchers have the opportunity to associate
with colleagues who have made important contributions to human
knowledge, with peers who think deeply and care passionately about

- subjects of common interest, and with students who can be counted on to

challenge assumptions. With many important developments occurring in
areas where disciplines overlap, scientists have many opportunities to work
with different people, explore new fields, and broaden their expertise..
Researchers often have considerable freedom both in choosing what to
investigate and in deciding how to organize their professional and personal
lives. They are part of a community based on ideals of trust and freedom,
where hard work and achievement are recognized as deserving the highest
rewards. And their work can have a direct and immediate impact on
society, which ensures that the public will have an interest in the findings
and implications of research. '

The object of research is to extend human knowledge of the physical,
biological, or social world beyond what is already known. But an
individual's knowledge properly enters the domain of science only after it is
presented to others in such a fashion that they can independently judge its
validity. This process occurs in many different ways. Researchers talk to
their colleagues and supervisors in laboratories, in hallways, and over the
telephone. They trade data and speculations over computer networks. They
give presentations at seminars and conferences. They write up their results
and send them to scientific journals, which in turn send the papers to be
scrutinized by reviewers. After a paper is published or a finding is presented,
it is judged by other scientists in the context of what they already know from
other sources. Throughout this continuum of discussion and deliberation the
ideas of individuals are collectively judged, sorted, and selectively
incorporated into the consensual but ever evolving scientific worldview. In
the process, individual knowledge is gradually converted into generally
accepted knowledge. ‘



2008 Ph.D. Entrance Exam, Structural Materials Program 10 May 2008
Department of Civil Engineering, National Cheng Kung University
Topic: Mechanics of Materials.

1. Please answer the following questions regarding elastic moduli. (25%)

(a) For isotropic and homogeneous materials, one can define Young’s modulus (E), shear
modulus (G), Poisson’s ratio (v) and bulk modulus (K). Please find relationships among
the 4 material properties. Specifically, please complete the following tablé. Note in each
blank please write down an equation that connects the three material properties indicated

in the leftmost column and topmost row. For example, in the blank in the upper left
corner, please write down the equation relating G, E and v. Points will be given when

significant derivations are shown. In other words, show all your derivations.

E,v G,v E,G K,v
G G G
K K
E E E
v v Y v

(b) Regarding the relationships in (a), are these relationships valid, or not, if the materials’
are nonhomogeneous?

(c) For incompressible materials, what constraints do we need to put on the material
properties? How many independent material properties do we need to describe an

isotropic, homogeneous and incompressible solid?

1/4



2008 Ph.D. Entrance Exam, Structural Materials Program 10 May 2008
Department of Civil Engineering, National Cheng Kung University
Topic: Mechanics of Materials.

2. Please answer the following questions regarding stress and beam bending problem. -
(25%)

(a) Please derive the relationship between normal stress.and moment, and the relationship
between shear stress and shear force in two-dimensional beams. Write down all the
assumptions that you adopt. _

(b) Continuing (a), please derive the governing equation of the beam bending problem in
terms of displacement. Write down all the assumptions that you adopt.

(c) Given a three-dimensional stress state, as follows, found after solving a 3D beam

bending problem.
5 12 -15
c=|12 8 3
-15 3 2

Please determine the principle stresses and corresponding principle directions. Also,
please determine the orientation of the stress element that corresponds maximum shear

stresses. What are the maximum shear stresses?

2/4



2008 Ph.D. Entrance Exam, Structural Materials Program 10 May 2008
Department of Civil Engineering, National Cheng Kung University
Topic: Mechanics of Materials.

3. Please answer the following questions regarding buckling. (25%)
(a) Assume AB rod is rigid, please find the critical load (Pc;) to make buckling happen.
(b) Assume AB is a Euler column, please find the critical load (P.;) to make buckling

happen. Discuss the effects of o.

(c) What are similarities or dissimilarities in (2) and (b)?

3/4



2008 Ph.D. Entrance Exam, Structural Materials Program 10 May 2008
Department of Civil Engineering, National Cheng Kung University
Topic: Mechanics of Materials.

4. Please answer the following questions regarding a static indeterminate problem. (25%)
(a) Assuming the three rods are two-force members and they have the same Young’s
1392112?,@) and cross-section area (A), please determine the igtfrnal forces in each of
the rods by an energy method. Assume the displacement @in’t ?}along the loading

direction is 8.

— e

(b) Following (a), please re-solve the internal forces in the rods by the Force Method.

(¢) Please write down all the assumptions you made in (a) and (b). Are the_assum_pit_i‘(z'r.ls '
for (a) and (b) the same? |

S ——

(c) Now, assume the components are elastic-perfectly-plastic, and have the same yield
stress (Oy). Please determine the compléte P-0 curve for the three-rod structure.

Determine the applied force (P,) that would make the structure collapse.

474
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The Contractor shall give notiee to the Engineer whenever the Works are

likely to be delayed or di—s‘rupted if any necessary drawing or instructjon is

not issued to the Contractor within aaa,@@, which shall be
reasonable. The 1 .dxtié‘é“shall include details of the necessary drawing or
instruction, details of why and by when it should be issued, and details of
the nature and amount of the delay or disruption likely to be suffered if it

1s late.
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Abstract

Standardization and business process reengineering have assisted in achieving business process automation by introducing “best practices™ as
standard process models. However, they have also resulted in many problems because a standard model has limited flexibility to suit different
practices of different customers. This drawback becomes even more significant for the construction industry which is dominated by non-standard
practices. This article presents a Task-Based Modeling method (TBM) for modeling construction business processes. Key management tasks are
defined as the basic task components. Supplementing each task with an execution method and detailed attributes, its action(s) can be fully defined

and its outcome can be measured.ﬁk

© 2007 Elsevier B.V. All rights reserved.j

Keywords: Business automation; Process .odeling; ERP; Workflow

business process model can then be created to meet the need of the particular user by using the task
components as the basic building blocks, A request-driven approach is also proposed to instantiate an instance <§t‘mpr‘“"/
1pon 15 asic bullding biocks.

"the automated business process. A purchasing process is used as an example to illus e presented methodology.

‘0cess model and to kick-off

1. Introduction

Business processes may deal with customers, business
partners, and different departments across the entire company.
Executing a process consumes time and resources (e.g.,
employee hours). Automating business process eén
recognized as an effective approach for improving business
efficiency and productivity by reducing the time and/or
resources [1]. Over the past decade, enterprise resource planning
(ERP) has been one of the focuses with the promise to deliver the
much needed solutions which can integrate various software
applications into one distributed and heterogeneous environ-
ment [2,3]. ERP has been a fast growing business since 1990s.
The world’s largest ERP providers include SAP (http://www.
sap.com) and Oracle (http://www.oracle.com).

Many ERP systems have been incorporated with Workflow
Management Systems (W{MS) for enabling business process

* Corresponding author.
E-mail address: shi@iit.edu (J.J. Shi).

0926-5805/$ - see front matter © 2007 Elsevier B.V. All rights reserved.
doi:10.1016/j.autcon.2007.10.010

automation to complement their data centric feature, to separate
flow logic in an ERP system from its function logic, and to bring
in the process centric feature of WIMS [4--8]. According to the
Workflow Management Coalition [9], a workflow is a
computerized facilitation or automation of a business process,
in whole or part. The workflow of a business process is
represented by a network consisted of tasks (e.g., activities) and
transactions (e.g., flows) between tasks. Executing the network
is characterized by executing the tasks in the network by
following the sequence given by dependencies and information
flows between tasks (http://www.wfme.org).

Workflow technology (WT) with its origin in Office
Information System (OIS) has attracted attention for developing
enterprise applications [10]. A Workflow Management System
(WMS) is a middleware and groupware system empowered by
a workflow engine, which manages the flow of a process among
participants according to the process definition consisting of a
sequence of tasks [4,7]. A WIMS can define, execute,
coordinate, and maintain business processes. It manifests its
capability through distributed applications [6,11].



