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ERAKE

(1) For the spring assemblages shown in Fig. 1, determine the nodal displacements, the
forces in each element, and the reactions. Use the direct stiffness method for this

problem. (15%)
500 KN/m ‘{&{T/' 1N
|

500 kN/m
Z

e
3

(2) For the bar assemblages shown in Fig. 2, determine the nodal displacements, the
forces in each elements, and the reactions. Use the direct stiffness method for this

problem. (15%) _
E;t = 2oo GPa
a| Steel 2 Aluminum 3 lo & -4
% o B< 0 kN Ast = 4)( 0
/ Eat= To Gpa
dé—— ' m —f— m — Aa 7 _: )
al = 2X{O m

(3) (a)Derive the equations for the beam element on an elastic foundation using the
principle of minimum potential energy. Here k,is the subgrade spring constant

per unit length. The potential energy of the beam is
d°y Lk, y?
ﬂp—J.—z—EI[dedx _" dx— .[qydx
(b) Derive the above equations again using Galerkin’s method. The basic
differential equation for the beam on an elastic foundation is

d? d*y
o (El—dx2 J=—q+kfy

(15%)

(15%)

Foes)

o I A D
IREREEEREL

(4) Consider the pattern of interconnected rods shown in Fig.4. The indicated mesh
assigns one element per rod. Devise a numbering pattern for the nodes that achieves
i (15%)

a half-bandwidth of only 5 for the system stiffness matrix.




(5) For the plane strain elements shown in Fig. 5, the nodal displacements are given as
u; =0.001lin, v, =0.005in, u, =0.001lin, v, =0.0025in, u,; =0.0in, v, =0.0in.

Determine the element stresses Cs0,, Ty the principal stresses o,,0,and the
principal angle 6,. Let E=30x10°psiand ¢'=0.25, and use unit thickness for
plane strain. All coordinates are in inches. (25%)
The displacements are given as follows:

3 3
u(x,y)=) u® N, v(x,y) =D v N,
i=]

i=1

N, =
24,

(@ +Bix+yy) i=1,23

where 4,is the area of the triangle, and

=X,V — XY Bi=Y;=Ye» Vi=X X, i, jand k permute in a natural order.

The stiffness matrix is given as

1 v 0

C=1E2v 1 0
-v 0 0 1-v

2

} N (2,5)

(z,1) @1




SIRARE ERTER KA
I ZFEHELHEERE R

BT F
RA
If the load acting on the cantilever beam shown in Fig. 1 is a distributed load
varying linearly with respect to x, we have the case of a vertical cantilever loaded

by hydrostatic pressure. Denote the density of the liquid by p. Assume that the
boundary conditions are ¢, =—pxony=d2. 6,=0o0ny=-d/2, 5,=0ony=

+d/2, 0z =0 at x =0, and .[::/22 7,,dy =0. Find the stress function and the stress

components. Hint: Take as a trial function o, =8°¢/3’y =x’ LO)+x(). (50%)

U4 ' :
AL

Fig. 1

Given a circular tube with an outside diameter of a, and a thickness of ¢ << q.
Compare the angle of twist and the maximum shearing stress of this tube with
those of the same tube after it has been split by cutting along an element (an open
section tube).  ( So /, )



STEEL STRUCTURE

1. Determine the capacity of the splice shown in Fig.1 using the ASD method. All the
material is Fy=40 ksi, Fu=62ksi). Fastener is 3/4 in bolts, A325SC (Slip-critical
connection) (30%). ‘

\ T :

Plate >
thickness= 9.5
0.5 ® ®
6 5 o e 2L6x4x0.
2.25 P
L 2 e e s B e )
|| [ 1 1 ]
 — 1 ; 1

1.5 175 1.75 175 175 1.5

Fig.1
2. Do the analysis work for the problem in Fig.1 using the LRFD method (30%).

2. A W18x55 consisting of a steel with Fy=43 ksi is used for the span loads of Fig.2.
Ts the section satisfactory if lateral support length (Lb) is 12.5 ft. Please check bending,
shear and deflection. Assume deflection is SwL*/(384EI) + PL*/(8EI), and the
allowable deflection is L/360. Assume max. shear force = 35 kips.

(d=18.11, t,=0.39, b=7.53, t=0.63, A=16.2, rx=7.41, ry=1.67, r1=1.95, Ix=890,
Iy=44.9, unit=in) (Please use the ASD mathod (40%) )

P=20kips P=20Kips
w=1.2kips /ft

YVVVVVVVVVVYVVVVVVVYVY
A O O

w includes beam weight

¢ >« >« >« >
187.5ft—k

Fig.2 Problem 3
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. B AT E A R AN TAE 0 e IR S B S BE A%
B ELEREMES o FHM T E LT EAAREG TR (T
42 3BVAR e PR ] R R) T > i OkTA B LI & 2 AR Y B ) (15%)

2. VR B ARG LA ENE RIS E SRR KGR AR 0 AR
IhEEIRRFRIABZIEERN G RIEE ~BLEHELY
SR P RE o AR A BRI TG TREMFE > BZieiEdR
B > 4T T EE R AL L > BRTIE MR o (Flde k3 5RE S
5~ ) (15%)

3. SMA B4 BaTE%EE o HHREIMKE & 54T ? (5%)

1% 7 SMA B+ 45 5 35 & A RS b BE 2 K By JR B A R 2 (10%)

4. 3T 44 (geosynthetics) e A VA R R R Z A £ & T > FH7RE
E42 B #Y R ik R o (15%) .

5. EB3®E T XA A% > AR macrotexure $2 microtexure Z 1< ] o (15%)

Microtexture : One of the major reasons for a pavement to lose skid
resistance is through polishing of the aggregate. Under the repeated
kneading action of the rubber tires, the surface of the aggregate
becomes smooth, which results in less friction between the tires and
aggregate. This wearing away, or polishing, produces a loss of
microtexture on the aggregate surface. Polishing is controlled by
mineralogical composition of the aggregate particles.

Macrotexture ; Skid resistance can be lost even with good polishing resistant
aggregate when the aggregate itself loses contact with the tire. The
exposure of aggregate particles to the tire is macrotexture. Even
though an aggregate may have good microtexture, if the aggregate is
not in contact with the tire, the skid resistance will be low. An
example of this is when an asphalt surface develop bleeding. The slick
asphalt cement fills the space between the aggregates, and even covers

the aggregates.

6. BATX % ¥ 2% & LRLMIFA Mgtk 25 A 04 58 AR
a. Mg 22 £ &1 ?(5%)
b. Mgt B A 4T £ % ? (10%)
c. B E A EF A stress-dependent 4314 o 3% 7 IR oy 4E 3 Aw A FLEA 0 (10%)



Brpsh K% ATt 228 49591 F)ERF A

l. (a) R B H (Terzaghi) 2 A X AN FEHZ AR B% (EVART)-
(b) BAAZ R XAA AKX » RELANLELZAEERHEE  UA
IERTAQRIAN O -
(c) 3L B AT# A Meyerhof #1 Hansen ¥ A H AKX gL AN DARZ KX
ERE B4y e (25%) : '

Q4o FRAFFT: Cho—F AR A% 300kN 24 h > e it rdm &£
© BERHERE =40kPa fBEME v =17 kN/m’ » BRI T AMAENE S
R®F T (25%) o
(a) ZREX AN ZZD48 %3 34k Terzaghi AR KR B E AN ?
(b)) ZHEWTREIEEESLIOm > FABREIREZRBREEHC.=032 &
R4z C,=0.13» AR EERH P, = 40kPa > 743U AL e,=0.6 » Kt A
Wpfe A S5 B F M E ? mm.
(c) #stAMfe A B2 SH I E % 60mm - RAWLE ? m.

3. — a4t £ A4 400 mmx 400 mm » HRE £ E A 250
kgpcm’(28 K )0 s B A LASE R E B AR E £ B F( o F B & Fro. ) # B Meyerhof
ABEBRBRARTELAKX T (25%)
(a) FIA FHAXSERBARRAETELA

Qp=AdN’gtan¢ =50 N’; tan ¢ (N’q=120)

(b) #IA T2 aRAEEE G BEEERMAR
HABEREEL=15D> Q=3pALf> f=kopand k=146 =0.6¢ -

(c) 3 Ruaser 24 FS. =25 FESABBTHABGTE;

(d) ZABELERT > Wi EBERABRTE -

AT BA 0 A RS 0 RASEALW T ¢ 2 4 A RBHES 7 Bl THARE
HA RN ZHE?  (25%)

300kN+

7 = 5y =15.7kN/m’
R W 77— 325
ﬁ}‘ [ ] Ci =0
ML =G WT
¢ =0 14m
Sl SRR Y= 18KN /m®
qu=40 kPa Iégogg @, =30°
1 - 5 iIOOkN ?
IS _ V= /m 3
&l 7 =17 kKN/m’? T = 19.4KN /m
N @, =35
: Cz=0
wig
il Xod:£d

7 sa= 18 kN/m’



Construction Management Information System

Qualification
Please briefly describe (1) the types of network topologies and (2) their pros and cons. (10%)
Please briefly describe (1) the types of database structures and (2) their pros and cons. (10%)
What is VPN? How can we apply it to the business operation? (10%).
What is the data warehouse? What kind type of the database structure is best suited for the data
warehousing, why? Assume that you are a construction material supplier and wish to build up
an OLAP system of the material management. Please develop the system framework, which
includes the hardware, software, technology, data, people, and networks. You have to explain

the design process in detail. (20%)

Please solve the following problems based on the Figure 1

. prvisioN &

PROJECT

Figure 1
(a) Use the following business rules to write all appropriate connectivities in the Figure 1.
(25%)
B Adepartment employs many employees, but each employee is employed by one
department.
B Some employees, know as “Rover,” are not assigned to any department.
B Adivision operates many departments, but each department is operated by one
division.
B An employee may be assigned to many projects and a project may have many
employees assigned to it.
A project must have at least one employee assigned to it.
1



B One of the employees manages each department.
B One of the employees runs each division.
(b) Write all the cardinalities into the model.
(c) Modify the E-R model by splitting the M:N relationship into two 1:M relationships that are
connected through a composite entity. Then rewrite the connectivities and cardinalities to
match the changes you have made.

Please try to normalize Table 1 to several 3NF tables. You need to show each normalization
process in detail. (25%)

(a) You need to identify the dependency diagrams and build up the tables along with each
normalization process.

(b) The primary key and foreign keys of each 3NF table should be determined.

(c) Determine the relationships between 3NF tables.

In Table 1
a. BEERBAEXIFRIE BPANAASERNERAARFAGERIREKTHA
b HZARFIEIRG -FPHM -SRERSG - RGM - B2 ERBH -HREHE - F

C FBPEMNARREPHLR -FALHE FPEH - A#&H ERER RERE
d - ASFHRAERE - BL/AN - BH
e. TREFRGERAFRAZ
Table 1
BEZ |BF% |BP |FP [k (A B4y |SRE 28R 4R (¥F (2% |08/ [ER (&
®E R 2% &% (K4 (¥4 BE RS |am|am|an R kS ¥
Primary key



At —LEEE—LHLEARABE LI EMNBEBATEREZR

ZRA# 8B BEDHE

#EZEH K Close Book

ZXEEM : 10094

BABZERE T LAM HBHM0 0 65SHBBEKER -

—~(a) ¥ HANMBRERT AT BEAEREN

Ik

ji

(b) ERARAAFEHZEH -

MERELEBF LD E A BESFEAEARHAARSEMEE
B 6() &y L #% R BB & Impulse Response Function A(f) - B — 3k
HAGLARSTSEMLHERAERIIATHNRERLBRE A
H(w)e” » & ¥ H(w) % Frequency Transfer ( 2 Response )
Function - MR Ho) R ELEHRAYE > ERHWERT R
Rz -

Q@) FMHEEAT S8 hEL0EARFERAKRHAALORE

B4R FoA%ht B RIRGER?
(b) HERAT R~ B A EBBTRRARGALORET
bR EEAGERDAKYRE KRG ?

Q) ¥ —BawERHALMT oAb pO)sF - H
A REEHuE)  ABTh p)fou() Bk A % A&
PR A %D ETHE  REE S 285 A
KHEHLREA - |

(b) XA 4%HATHEMRFFEAALT & H 4N
p(t) > RRB B REu,@) -

CGHBERRHALATHTERFTRBEEREARGEAE? K

MEERERBALXTHAEEHRFTESREGRGHIERE ? &
mEESFEMABENEREZIR ?



TR &A% 91 4 10 H

— - EHEEILRHE L ERE E—EE  RIFBREHE S RERRL -
) AR TEERTEE » Bl - FIH e ESE TR/ E) ~ TRETTHA - BR
% B FIESERRT - R - M2 - SIHHEE - EHER -
(2047)
2) BEREDN > 82 (1) B STEAEZEA SV (schedule variance) » IifH
HEE R BGERTRE - (20 73)

= ETRE TR  THISRNR - THI o SRS m RATHE b B R -
SRR - TR S0 REINSE T AR » RETIT SU RIS TR -
B e - MR 05% 2 Z = 1.645 « (30 4)

(=3 T ATE{ESE
a m b

A 10 16

B 11 12 14 A

C 7 12 19 B

D 6 6 6 B

E 10 14 20 B

F 10 10 C,D

G 5 10 17 D

H 4 8 11 E,G

= BRG] - BT AR AN TR REEIRE - A
9 TAZATRE e RIS — BB - b TR BAT - SRR TR - RBIIERY
#e (3043)
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& iy TAZ A A
Openbook
1. %99 F B F Transfer function Z z 4% (20%)
INPUTS
MATERIALS |  STRUCTURAL
CHARACTERIZATION MODEL )
PAVING MATERIALS c£
A
SUBGRADE SOILS PAVEMENT RESPONSES =
TRAFFIC o & A <
S8}
>
A 4 Z
[TRANSFER FUNCTIONS| G
@
a
PAVEMENT
DESIGN RELIABLILITY [ o oc prn by i op F=>

[ FINAL DESIGN |

2. XABBAMBREFTHEMSEAE o RGHARAEHF AR AK 95
RBEHMAR ?(5%) AFTHRFERMA L EAIR B EHTE
F X ?2(5%) ALERT > BFHEHLAETELRTLEFHBE?
(10%)

3. B mAERALY HEBNTFREREZRNZ— o BATF AN~
Z 1,35 PSI #2 PCI o 355 %I 3190 & MAEIEAR o (20%)

4. ARG > HA T B R oW Eam ? AR E(20%)
5. N IABLAKRETIANREBEIREER G FE » £ TELENE

A RE AR~ FEEMHT O HERTEAT R HITRMR
Sk PRAMFH > R TRESSE TIRE R o (20%)
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1.

Plot and discuss the failure surface of a concrete subjected to tri-axial stresses of
0, =0, and o, when one of the following failure criteria is employed:

Tresca, von Mises and Coulomb-Mohr. (25%)

A cantilever beam made from a concrete is under a concentrated load P acting
at the free end; the span=_ S, the height= H and the thickness of the beam=
B. Ifthe stress relaxation rate of the concrete is described well by the

following equation: & = Ag". Calculate the force relaxationrate dP/dt if
the deflection of the concrete beam at the free end is fixed tobe &. (25%)

Describe the pull-out load versus fiber displacement for various interfacial
friction conditions: (a) 7, /7, 21 (b) 0<7,/7, <1 and(c) 74 /t, =0.
Here, 7, is the adhesional shear strength and 7, is the shear stress at the
debonded zone in a fiber reinforced concrete. (25%)

Estimate the bulk modulus and Poisson’s ratio of a concrete with 20% porosity
and with 64% volume fraction of granite aggregate (... = 90GPa and

v =0.2). (25%)

aggregate
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Hot—BEE RS TAAR

CLOSE BOOK - F &85 [ 100 4045 - B4 70 4

. 3R £3E % Critical State Strength 3% - (25 #°)

. 738 £ 548 (Upper bound) » F f-4& (Lower bound) » RXBE K #AKHE N &

BIRAZ - (25 %)

e p-qBAZ L& w g R 2 JE ) 342 (Stress Path) 3t 3.8 15 4k & A

BERERIEMBAGw AR - EHEEH . CE)MZ B - (25

)

. 477 38 43 #A 4% & P %8 (Short-term Stability) & & #1 4% & ] # (Long-term

stability) o i& $& $1 4 24 J& /7 5 #7(Effective stress analysis) & 48 /& /1 7 #7

(Total stress analysis)# 47 Bi 4% < (25 %)
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0\\ 7/

TR s e fx A, (2o4)
%ﬁ LR Sk 4t B Bnm (%)
A9 3% @ rmr @ Brittly

® RED @ 5@6[/%104,%2 (307)
® 57?;/64 @ Moy - Coulombd Cf/feh'é-"?«.
@ &é% @ _p-ew'dﬁ)’/c 694‘7’“‘“"’"

oA 45,0 S RSB AR 4
/2@7144 M AT h T |

wE | 4@ {tB 5 £B ]
A Tt 3a° 7@
5 N 40° 22

2 Y 6o ZR

fﬁ/; B.C.hit ‘fofj’:\_*li’ eE 44, B
e AL B. ¢ LRk AT 75 10 2 %/\%“% W4T 1R e
SR RAED N glash i R els. (of)

CLEG A B, CUEP LT a, ) - =44 ek, c«w/mw%w

& &&m&: 3 @ 3 7il 8. 151
A 2 G0 2@
b 2 45 Za

1] @y AL B.C JEPOIN IS LR 178 4300 Fh g4y
2B Ikl 2 ( AdF $hrth o PR Aok, Slhel]ws
Ab Ba Bs, Ca, Cb%i). (L)
OF 4. 8.¢ Lk brttbin & 0 KA fuois
o) W HiF2e W5t ik Aa. Ab. Ba, B4 Ca C4 R
A, B,Cuv’?ug@?v?f‘fj (12%)
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#8 B
WA 520 o

- RAFERIBE - RABER LS BETAZIRISERBLET UALD
FHAB S RNA - AR SFEMBR - BENEM A s nsgiss
/Pio

= %&Qi%lm%m%%l??%hl&ﬁﬁhl&i%i*% 5id

T R A ERITRIT Tk REIT T E 2 FH o

= AR A A MR R T RATF XA AT ? 3k A2k L &@E 5]
WIH R o

g RRARRLETI R KB BRARABERZIEE « At
BR—BREITRZEREZE AT

ﬁ‘ —R R BHE X AR 20 %&iﬁ(%N%XNMD%ﬁog,%
%ﬂimé P BRBIR A RATFBRBEL AN o RJF—FET
ﬁz%lﬁﬂ%éﬂﬁ%%*lmﬁi%l%%o
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— FRRET BN T BAERIR - Lt \BSRHIIEC - FTZ Tumer construction
company HIHE = (30 5)

— ~ Transactions during 1 January 2001 to 31 December 2001 are given below for a

construction company: »

(1) Material inventory purchased on account 80,000
(2) Total office rent paid 20,000
(3) Salaries paid to engineers 90,000
(4) Accounts receivable collected 60,000
(5) Accounts payable paid 30,000
(6) Subcontractor accounts paid 70,000
(7) Bidding expenses 20,000
(8) Dividends paid to stockholders 10,000
(9) Building depreciation 40,000
(10) Construction equipment depreciation 30,000

(a) Journalize all of the above transactions.

(b) Post journals entries to appropriate accounts.

(c) Develop income statement for period 1 January to 31 December 2001.
(d) Develop the balance sheet for the company as of 31 December 2001.
(3£ 40 9) ’

=~ BEVHEETE (profit plan)i - WFEBN=##(cash wheel, profit wheel, and ROE wheel)
AT REfERRA R o SRR BIER BT FIRIRRLR - (30 42)
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Note : 1428 ZMHEX
285420 4

Li;ﬁ%%%iz%#%ﬁ?@ﬁﬁﬁﬁ%%é’u%ﬁizﬁ%%
A z % 4E(Potential) ?

2. AIHWAE T > b TERAF %&gzj—_igﬁﬁz Bk ?

3. ATHAS Y  HEREAZZAMEIEN T K BAELRE

4. BHE NI EERMEZERME - RBERDRIIRBEZER L4 -

5 AR P2 ERRABZE LB (RMBIPRGEE) BT EHELH
BESMEAESZARLFTA T EXHARE  FRAZ -

6. & L 3 (transported soil) ¥ & A% 38 A % % (colluvium) - 3 £

(diluvium) ~ ¥ # % (alluvium) ~ #3#% £ (lacustrine sediment) ~ & # £

(marine soil) & JAl#& £ (aeolian soil) » 23X 3198 H & A 3% = & /1 (agent) »

BHEHEBREBZ TR - (R E6FELIRTES FHRA)



BARAERAZBETHREEER EALRAE 2002 # 10 B 25 8

%14 (50%) ,

ARAMZ XA AR FAE R (Workforce scheduling problem )

ZRTIFAA: A E— B 24 P ERNRBRAERYY > HRABREBLER
FIE AR R ERERAE - B AL T FREGFRMAR S R ik
FEHEMABR) 2 ARRAHAKG EEHRR D c DA RE LA T B K
REAABTRAARE - BREUEELFEATHRE B AR TERAT o

2303 2-6 BF 6-10 8% | 10-14 8% | 14-18 8% | 18-22 8% | 22-2 6%

& A 20 28 24 22 22 18

B BRRERXIFAwR 2 TR A6 E 485 ok

10852 186F» =R 4BE220 > Fwfi A 28250 68 - H—ik

FERTHE—EHRZ I - RRZHTI T A S RATE ] -

(@) (10 )30l L@ A RGE ey PIRA B i — 18 2 M £ P A (Integer problem ) -

(®) (10 ) LAY M E R — @R RS - Fe eI RAH
LR MES -

© (ISVBEAKEBETABTRAETRRE > HEWASL 15 - fllot BEAE
2HIEHFEHIA MERABEIEHFES 15d - RGBT —EE
BREMABBAUNRBAHFERBAOBHEI/EAY -

(d) (15 ) LA » EARBABSKAT > BiofTi sb PR 3 & — B 8% AR
BHRA?

# 24 (50 4)

ABWMZ IRBARMREFE -

—EEA n BEBHKHUREMNBE A —ET7EKEM (feasible corner

solution » % feasible basic solution) % n+1 K & % EIRH X A48 X M > B 518

A& 348 A B 12 (degenerate solution) °

(@) (10 )R B~ & —18 n=2 sy BRI HF -

(b) (10 #°)3X 3R #A simplex method &g KA o

(© (15 p)EHm L F—BARMEREMAEA RILAE A simplex method A 7T 4 &
B RER (EEERER LAREFAEEAEHRILE  BRKLLEF
FEHE) - RRA BITRILAR 74 € % % simplex method # KAE

(d) (15 #°)3X 2k simplex method RA2 T 7| MM E R > 45 £ RRBRE F 4o
75 R RILAE S
Max x; + x;
Subject to

X1

X2

x1 +x2

<
=

3
4

=

15

x; =20, x, =0



