Qualifying Examination (Finite Element Method)
12 .
1. Evaluate [ sin’xdx

(1) by an exact analytical method (10%)
(2) using four-point Gaussian quadrature (10%)

(3) by dividing the interval 0<x<7m/2 intotwo linear elements. (10%)
2. Solve the boundary value problem:

j—(x@)——z 1<x<2

du(2) 1

dx 4

using two equal length linear elements.(20%) Compare your solution to the exact
solution of the equation.(10%)

u(l)=2

3. Consider the boundary value problem:
o'u 82
ox’ 8y

with all boundary conditions essential. Using the four element model shown in

=0 0<x,y<1

Figure deduce that the value at the center (nodal point 3) is equal to

u, = +u,+u,+u)/4 %)
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Dynamics Of Structures 94

1. (30%)For a linear system, the equations of motion are given by

My+Cy+Ky= f()

(a) How to find the normal modes and frequencies of the system.

(b) What is the method of modal superposition.

2.  (30%)The three-story building has mass and stiffness shown. Determine the

normal modes and frequencies of the building.
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3. (40%)For a cantilever beam with length L, the flexural rigidity EI and the mass
per unit length m, subject to a load f{¢) at free end as shown, find the relation
between the maximum end deflection and the loading duration #,.
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m=0.1, EI=10% L=10.
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Elasticity
(Ph. D. Qualify Exam, Fall 2005)

The generalized Hooke’s law is
Ty = Cijklgkl
where 7, = stress tensor, &, = strain tensor, C,,,= fourth-order tensor with 81 elements.

Derive the Hooke’s law of isotropic material. (40%)

A steel rod 4 and aluminum sleeve B are held by an immovable wall D at one end and at the other,
through a stiff plate E, to a spring having a spring constant X, which in turn is held by immovable
wall G. Initially, the spring is unstretched and the temperature is uniform at 60°F. If the
temperature of the rod and sleeve goes to 100°F throughout, what are the stresses in the rod and

sleeve? Assume that 7, is the only nonzero stress, where x runs along the center of the steel
rod. (30%)
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E; =15 X 108 psi
0y =12 X 107/°F
Eg =30 X 10 psi
ogy =6.5 X 107¢/°F
K =10,000 Ib/ft

3. Show that the stress concentration for a very small hole in the elastic plate loaded as shown in Fig.

is 4. The quantity S is a stress magnitude. (30%)
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1. EAER AT 7 44 (25%)
(1) consistency
(2) thixotropy
(3) hydraulic gradient
(4) specific gravity
(5) specific surface

2. Derive the equation for computing hydraulic conductivity from a falling head
permeability test for the case of radial flow in a soil sample with a central sand drain.
(assume the radius of sand drain and sample are r,, and r,, respectively, and the height
of sample is H) (15%)

3. The following question pertains to a consolidated-undrained test on a normal
consolidated clay. The specimen was first consolidated isotropically under a total
confining (cell) pressure of 80 kPa and a back pressure (initial pore water pressure)
of 35 kPa. The total confining pressure was then increased to 100 kPa with the
drainage line to the base of the specimen closed in order to check the degree of
saturation of the specimen. The specimen was determined to be fully saturated. The
specimen was then sheared by increasing the axial load to failure under the total
confining pressure of 100 kPa. The principal stress difference at failure was 27 kPa.
and the total pore water pressure at failure was 85 kPa (including the pore water
pressure before shear).

(a) Calculate the major and minor effective principal stresses at failure.

(b) Calculate the value of ¢ ’ at failure assuming zero effective cohesion.

(c) What was the pore water pressure just before shear?

(d) Calculate the pore water pressure coefficient A at failure?

(e) Does the value of A calculated in part (d) seem reasonable? Explain. (25%)

4. What is Mohr’s strength envelope? What does the K¢ line represent?
What is the significance of each? (15%)

=12
5. Assume that the e-log p relationship shown '

in figure shown represents the laboratory N
results of a one-dimensional consolidation 11 i
test. The clay stratum from which the test \
sample was extracted was 3.5 m thick, K
totally saturated. Assume the clay is
normally consolidated. How much \
additional effective pressure can the clay 0.9 Sun N
withstand if the ultimate expected settlement

is not to exceed 12 cm? (20%) 08
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(1) LA3% o2 J& /7 (Total stress) & £ 2 1.7%(10%)

() MR ERE B X2 T %(10%)

(3) BAMARAAL B X 2 T 35(10%)

(@) AFELRBE B E 2 T5(10%)

(5) SR B LBERE N (RBE M) B E2 T 5(10%)



p R ik )i S e s A S YN T

FrtE: TiEtE

FREREAAEA (15%)
() AEER AN ES - RS - FFRGHFERTES? %)
(2) fIERENfE? fATEEENEE? (3%)
(3) {AIEEE G E BN ? 3%)
(4) {rIEEAEm ~ fEHAA ~ A7 (3%)
(5) {28 Rock Quality Designation (RQD)? (3%)
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TEPE TR
(Ph.D. Qualify Exam.)
(Total 100%, 20% each)
1. Briefly describe the historical developments of pavement design.
(Flexible pavement and Rigid pavement)
2. Describe the major distresses of the flexible pavement.
3. What is the purpose of the road test? Describe the AASHO road test
also.
4. What are the serviceability/performance concepts?

5. Briefly describe the conéept of pavement management.
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(Time: 100 minutes, closed book)

1. What admixture can be added to the concrete to provide protection from
deterioration in each of the following situations? Explain how the admixture protects
the concrete?

(a) Exposure to high sulfate level

(b) Exposure to deicing salts

(c) Subjected to frequent freezing and thawing

(d) Use of aggregate containing reactive silica

(B30%)

2. (a) Explain the mechanisms of sulfate attack in concrete.
(b) Explain the mechanisms of creep in concrete.
(20%)

3. A tank wall is to be designed against water pressure as shown. Determine the
flexural reinforcement needed (per foot of wall length) for choosing No.7 steel bar.
Also show the steel arrangement in sketch including a qualitative anchorage detail.

Given fc' =4000psi, f, =60000psi, water weighs =62.5 pcf (30%)

15f

4. Explain the differences in appearance of flexural cracks, shear cracks, and torsional

cracks in concrete structures.(20%)



Date: Oct. 25, 2005

STEEL & STEEL STRUCTURES
(PhD Qualifying Exam)

Note: Please solve the followin

1. Please give detailed explanations for the following questions:
a.) What is “transition temperature” in the impact tests? Why is it important?
b.) What is “Whitmore section?” How does it affect steel design?
c.) What are “compact section” and “non-compact section?” How are they defined in the
AISC-LRFD Specifications?

2. Please estimate the maximum factored load P, of the following tension member by the
AISC-LRFD specifications (You have to check all of the limit states for all the components in
this tension member). Is this tension member a good design? If yes, explain the reasons. If not,
explain the reasons and show your modification.

All WT- and L- Shapes are A36 Steel

E70 Electrode ., .
All Bolts are 75" Bolts with Standard Holes

3/8" 2]/4" 2!/2"
o}
3"
! — Pu 3"
 Steel Block: | o
(fixed)
”! \ (Side View)
/
WT12x125 S@1'%" Two L8x6x "2 (back-to-back)
2" “"“"-é"-----%-«; ______________ F
A 'S & p— (Top View)
5@ 1 1/2"

3. Please determine the maximum P (kip/ft) that the steel beam (see the figure below) can safely
support. (Neglect the beam self-weight)

P, =2 P (kips) P,=3 P (kips)

l

51t 51t 51t
Beam: W18x76, A992 Steel

<4—— P; =P (kips)
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2 . Ichiban construction company’s 6 transactions in 2004 are given as follows:
(1) Ichiban paid $70 labor cost for Project A.
(2) Ichiban was billed $45 by a subcontractor for Project A.
(3) Account receivable of $20 was collected for Project A.
(4) Ichiban received $100 from client for Project A.
(5) Ichiban received $60 from client for Project B.
(6) Equipment depreciation of $30 recognized for Project B.

1) #orek

2) R

3) #2004 FHEEF

4) 1% 2004 FEEEBRCGRSD)
(3077)

3. G FREEER - EE RV » RIE TARR G E TR R - SRS
22 - FHWRER > B EERR R EEAMESE - 304)

2004 EFEER!
&% 5N MR 52ET%  FR%1 R FEEE FER-EE
fBKE$ 2004 2005 2004 g A
A 200 115 60 100
B 100 30 50 60




1.1.
1.2.

1.3.

2.1.

THERFRIER]  LEE

Your bonding company has asked for the status of a telecommunications revitalization
project. You decided to calculate Schedule Variance (SV), Schedule performance Index
(SPI), Cost Variance (CV), and Cost performance index (CPI) as performance indicators.
Your cost accounting system section and project manager have provided you with the
following information (in Table 1):

Table 1
Activity # [Description Total cost |Scheduled [Percentage |Actual cost BCWS |BCWP
forecast percentage |complete  |[to date
complete

1 Building permits” 2000 100 100 1253.75
2 Temp. networks’ 25000 100 100 26497.83
3 Order cable trays 8000 100 100 7907.27
4 Order routers, cabling 10000 100 100 9017.32 :
5 Remove ceilings 18000 100 100 11427.49 =
6 Install cable trays’ 28000 100 100 19743.19
7 |[New servers’ 20000 | 100 70 | 11271.25
8 Cable TV 10000 100 10 793.21
9 Backbone and routers 20000 100 5 327.19
10 LANs 17500 20 0
11 Connect and test’ 15000 0 0
12 [New Ceilings’ 20000 0 0

193500 88238.5

* Asterisks indicate the critical path for this project

Find the BCWS and BCWP of each activity (fill them in the table) (15%)
Calculate the SV, CV, SPI, and CPI of the project (15%) and determine the performance -
of the project in terms of schedule and budget. (10%)

Please explain the status of the project in terms of budget and schedule. What possible
actions will you take to speed up the project without increasing the project cost if the
project is delay? (10%)
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Table 2
HIEEZE BEEEKHG
A B(FS)
B C(FS), D(FS)
C E(FS)
D E(FS)
E F(ES)
F G(FS)
G —

3. AMFIFHE PR ERATEEEEE FERIBME 2 (10%)



