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A Defect Investigation in the Planning and Design Phases of

Professional Construction Management on University Construction

Student : Jia-Hong Chan Advisor : Shyh-Chang Huang

Department of Civil Engineering

National Chiao Tung University

Abstract

The public universities used to handle the construction of school by themselves,
while, the new building projects were increasingly more and more in twenty years, the
Professional Construction Management (PCM ) was then introduced to assist to
control the quality of school construction and to supplement the insufficient human
resources in schools. - However, due to the unclear responsibilities and role
definitions, the expected benefits by entrusting the PCM are not good as expected.
This study tries to do a defect investigation in the planning and design phases of PCM
on university construction, and then, from the owners’ perspective, do an analysis of
the importance and impact of the results of defect investigation.

Through the literature review and induction, we first locate and classify the
PCM management issues which are more common in the planning and design phases.
Also, the nature, content and impact of those issues are analyzed. A new interpretation
of statistical concept and the conversion of the fuzzy linguistic variables are used in
questionnaire data analysis to identify the most important influence factor to the
quality, cost and schedule of school construction project for the PCM in the planning

and design phases. Finally, a practical case is illustrated in the study.

Keywords: Professional Construction Management ~ Likert scale ~ fuzzy linguistic -
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AR S (1-1=6) B EREAEREZAPE L 2-T; % 037 A 3£ 25 (8-1=7) -

Bk 23145 3T M ARLZANRPE LSS 035 &4 5% 0250

R 01 Bt - BELBERE 2P X H - =% 017 ~ % 0378 » % 0278 5 &
o WHIBMAPTREE ) AFEY gRH LR N BT AL ERPE T T
FERAY T2 EF 54 FUFEVRESE 0 5 0351 3 AFEy 6:E
HEERURE - RI L ARG € &350

S FARRS T
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FRORE TR RETEYE R ASL R R F R Ry AT A 4?;%1:—*
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[Chen and Hwang 1992]) #& d1e0— B3 2 > i#%’i‘ﬁﬁii#%ﬁa“# 5 RBHEAR
F* 3% Fuzzy Multiple Attribute Decision Making » # A & B 5k 7 it
AR PR e iR e P TR I IR TR T Y F R R A
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oo F R TR AGE LA P (linguistic terms) > L #F L2 &

10 B ehiicis e (fuzzy number ) » # M-k it 5 P Fadic@ (crisp number ) e
Chen S.J.and Huang C.L. digfd= 2 ¥ 2%k 7 A R > 4o B 3-2

“r (B¢ X dhd 7 i g b o i # (universe of discourse) > Y fh

geng X E¥iEF R E (linguisticvalue) m&p‘?%fi (degree of membership) °

BN C R ATE PIATE A PrAeT T A 3.5 47
Y medinm  high Y -‘ Llow medium high
1 -
8 5
6 UG —
4 I —
2 o J—
| I O L D I 1T T T 1T T T -
123 4 5 673951 X 1.2 3 4 5 6.7 8 951 X
Scalel Scale2
low medium high
Yl By 1™ medinm M ey hign Y fairlylow fairlyhigh
8 —
o —
4 —
2 —
—rrrrrrerrrT
123 4 5 6.7 85951 X
Scale3
wery Low Birlv low high
Y low fairly high wvery high
1 1 —
8 8 —
6 v —
) 4 —
2 2 —
rrrrrrrrr | B R N N (N B R R
1 23 4 5 67 8 951 X 123 4 5 67 891 X
Scales Scaleo
wery Llow frly low firly high verv high nome lowr high excellant
Y ow -v._ low high-w. high Y very low mol low mul'h.:,,h wery hizh
Low medinm high i
1 ' 1
8 8
6 6
-~ 4
2 2
—rTrT1T1T" 111 - rrrr -
123 4 5 67 8 951 X 123 4 5 67 8 951 X
Scale7 Scales

B 3-2 ~Add < A

T4 k& © [Chenand Hwang 1992]
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% 37 M &R 23 & 24§ [Chen and Hwang 1992]

SCALE 1 2 3 4 5 6 7 8
No. of term used two | three | five | five | six | seven | nine | eleven
none yes
v. low yes yes yes yes yes
low-v. low yes yes
low yes | yes | yes | yes | yes yes yes
mol low yes yes
medium yes yes | yes | yes yes yes yes
mol high yes yes
high yes | yes | yes | yes | yes | yes yes yes
high-v. high yes yes
V. high yes yes | yes | yes | yes
excellent yes
v : very mol : more or less

i@ 3 A S 3 PR FE S gt s BRI HHIET i A
ol R G P RERE T E R RS AT
PIEEFe a3 O R HHORBGE £ B 0 R EF 0 E(defuzzy) - P o
Bt Bt B2 5 57 % 80 (Chenand Hwang 1992)#- 1 §F 4k &~ 2 32 > 4o ™ £ 3.8 ¢

B R

&

% 3.8 fic B 2 2 » 25 [ Chen and Hwang 1992

R
(Fuzzy ranking)

O R

R

= 5k

U 4 ERE TR

(Preference relation)

BFARR B
(Degree if optimality)

Watson et al.(1979)

Hamming §E&4E

Yager(1980)
Kerre(1982)
Nakamura(1986)
Kolodzijezyk(1986)
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Baldwin & Guild(1979)




Adamo(1980)

o -cut Buckley & Chanas(1989)
Mabuchi(1988)
Dubois & Prade(1983)
L ﬁi\:}rﬁi

(Comparison function)

Tsukamoto et al.(1983)
Delgado et al.(1988)

RTESEIS

expression)

(Linguistic approximation)

AR N 93 5 e e
Lee&Li(1988)
(Fuzzy mean and (Probability distribution)
spread)
B iF v
McCahone(1987)
(Proportion to optimal)
Jain(1976)
™~ b
Bl I~
Chen(1985)
ok e (Left/Right scores)
Chen & Hwang(1989)
(Fuzzy scoring) )
® s Yager(1980)
(Centroid index) Murakami et al.(1983)
5 4 £
Yager(1981)
(Area measurement)
E AR
EX N Efstathiou & Tong(1980)
(Intuition)
(Linguistic .
EXREE S

Tong & Bonissone(1984)

= + @ 2k# (Right and Left Score) #-Hck i 5 P rrdicie » H A A4 5

et 9t T eh fuzzy max e fuzzy min & fioks B & i e Wk o Bk o 1k

T EEE e AT L ERER L e e N3 B H > (7 EL (total

score) o g I L o P e o B A& 2 2 40T AT
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Lz - B it E & (maximizingset) 2 — Bi&-] i* & & (minimizing set) -

FoArT L
(x) B X 0<x<1
Hlmex 0 otherwise
(x) B 1-x 0<x<1
Hhnin \7) = 0 otherwise
B M5 — & A e+ 8 ( Right Score )

He (M)7 8 21

1 R(M)

(M)

-
-

Bl 3-3 i oz i
AL %k : [Chen and Hwang 1992]
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[r 2% 1994) #-3+&

7

~

B heT 4038 S

%38 "BRAEA?FAEHAER P REERRE [MmE T 1994]
SCALE 1 2 3 4 5 6 7 8

No. of term used two | three | five | five | six |seven | nine |eleven
none 0.046
v. low 0.091 0.083 | 0.091 | 0.083 | 0.136
low-v. low 0.125 | 0.299
low 0.166 | 0.283 | 0.115 | 0.250 | 0.227 | 0.250 | 0.333

fairly low 0.300 | 0.416 0.370
mol low 0.363 0.410
medium 0.583 | 0.500 | 0.500 | 0.500 0.500 | 0.500 | 0.500
mol high 0.637 0.590

fairly high 0.700 | 0.584 0.630
high 0.750{0.833 | 0.717 | 0.885 | 0.750 | 0.773 | 0.750 | 0.667
high-v. high 0.875 | 0.701
v. high 0.909 0.917 | 0.909 | 0.917 | 0.864
excellent 0.954
AR T AEE 2 A GRS AT 2R R A " SCALE
6 e FILAFE T2 ALREY B ERRE TR 2 e Rd KIFREAE S 1

2~32 T EF Rt e & A 5 0.091+0.227~0.3630. 50050, 637~0. 773 ~

0.909 -

2 T 78 e P 4o &

3.9 #ro7 -

T\ 3.9 p% EFF ’spp N r}#gﬁ:ﬁ%ﬁ&lﬂ =~

BARER [k ki
PR 1 0.091
2ELR P 2 0.227
Wie? €& ~ ke B8 3 0.363
P 4 0. 500
Wi E & ~ fl e 58 5 0.637
TE - FE 6 0.773
2FER AFEE T 0.909

47




BT A 310 HTor 2 E BRI B HEP 2

# 3 10FA MR, TR EP 28 BRT L4

= 715 3F PON § L %A%ﬂ&&waﬁlﬁwww g R

P2 I LR P(FRiE fER) 1234|567
01. XXX 3|5[3]4
02. 000 41813
03. YYY | 2121119

N EBEERE LD AL EARBRESEE 013 5 03MHEEFLE TN

B R A R e
£8%0, TT3+3%00909) 5 B 03 57 3% L. 145 i i e i
2X0. 637+1¥0. T7349%0. 909) 5 %

0. 637+3%0. 773+4*0. 909). <

1 REfE AT PR

F 02 B F w s prddeia 5 11, 459(4%0. 637
& 11,319 (1%*0. 091+2%0. 5+
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AI% 0275 AP REMNSEFEL Sl H

L) eIEp o
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