KJCEM 17. 3, 003~012 www.kicem.or.kr (pISSN 2005-6095 / eISSN 2465-9703)
MAY 31, 2016 http://dx.doi.org/10.6106/KJCEM.2016.17.3.003

SAIEAEH J[H dAILZY =5 H AISEEL

RIS - 204
Vg aesta 2ENARNA Y8}

Analysis the Design Attribution to Assess the Design Quality Based on Detailed Design

Yang, Ji Su', Kim, Yea Sang”
'School of Global Construction Engineering, Sungkyunkwan University

Abstract : Recently, construction industry shows active expansion in overseas construction market, But the active work
limited in construction work, on the other hand, design—drawing work is evaluated shortage of competitive power, So
this study aim to improve the competitive of ‘domestic design—drawing workthorough objective evaluation, Objective
evaluation is consist of ‘design attribution’. Design attribution is based on the execution drawing and complement by
existing reasearch, expert interview. And then, list up the ‘design attribution’” evaluation list to carry out a survey
targeting hands—on worker. Survey is consist of ‘Likert 5—point scale, FMEA method’. As a result, construction
company and design company show different opinions in both relative position evaluation and importance evaluation,
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Table 1. Category and method of design quality evaluation

Category Relative Position Importance Analysis

Likert 5—point scale / | Likert 5—point scale /

A. General attribution

T—test T—test
) I Likert 5—point scale / | Likert 5—point scale /
B. Information attribution T—test EMEA / T—test

Likert 5—point scale / | Likert 5—point scale /

C. Non—Info attribution T—test EMEA / T—test
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Table 2. Existing research

Author Contents

Carlos To improve the design quality, how to proceed design
T.Formoso(1998) | management according to the design phase.

Evaluate the design quality: from the viewpoint of

Jung, D(1998) construction, the domestic drawing quality objectively.

Luis Actual case analysis to identify the design defect and
F.Alaroon(1998) |eliciting the importance by the QFD method.

Analysis of the impact on the quality of the design and

Andi(2 : ion |
ndi(2003) construction and suggest the design improvement method

Classification and definition of design errors, and

Kim, .J(2008) suggest the efficient managing method.

Lopez(2010) |Define the design errors & present the prevention method
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Evaluation ltem Evaluation Contents
Occurence frequency or occurrence risk factors
Severity impact of the risk factors
Detection pre—detection degree of risk factors
RPN Occurence X Severity X Detection
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Table 4. Category of design quality

Category
A. General attribution

Design quality B. Information attribution

C. Non—Information attribution
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Fig. 1. Design attribution deduction process

3.2 MAIZZRlo| Ut N

= L—
£ Aol FAtol AMgEl= EAIRA AA O] 2k
oJof 3} 7|EA Q] &AL ‘QulkiAolala Aolsir). 33}
o AT QER 2 52 B3 BEY USRS 10
7NE(Table 5), J=(AD), H2E(A2), HEI(A3), 73
(Ad), FEE3HAD), 23H(A6), UEF(AT), BHF(AY), Al
J(A9), FAVI(AI0)S 2E3HRITt, 72t /o) disiAl= B717F

4) 7] (1998), AAEAE AR g AR 7tol et AF,
ehAZErs] =Ry Al14d, A53, pp. 363-370,

TRsotEs 74

2l oE Hdsidl=t, dlE S, e

e AAEe] HE ARV EANSS <7

+ AN AlEstaiat sk AHe] Hig Aol 41

ol

B OJrlshs 4ol

Table 5. General attribution

No.| Attribution Contents

A1 | Completeness |all information is embedded in drawing

A2 Precise not an error when creating drawing

A3 Clarity use clear and precise expression when creating drawing
Ad Visibility considering visibility when creating drawing

A5 | Standardization

use standard member, dimension when creating
drawing

A6 Conformity [comply with the law when creating drawing

A7 | Consistency |use formal term, name, code when creating drawing

A8 Realistic can be realistically implemented and indicate ‘general
work

A9 | Constructability |considering construcatability when creating drawing

A10

Economics

considering economics when creating drawing
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Table 6. Information attribution

No. Attribution Contents
B1 missing missing dimension information
E g error error of dimension information
E % different different of dimension information
B4 S irrational irrationa[ dimension information due to lack
of experience
ﬂ 5 missing missing of name information
B6 3 error error of name information
T7 ® different different of name information
B8 missing missing member information
E § representation error [representation error of member information
B10|g different different of member information
W - Detail lack of member proessing detail
ﬂ missing expression |missing expression of drawings represent
B13 % axis error error of axis or coordinate
W %_ irrational irrational of other information
E g" missing missing of detail drawing
B16 g error error of regulations or code
ﬁ § link lack of link or references
ﬁ explanation lack of additional explanation
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Table 7. Non-information attribution
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Table 8. Summary of Questionnaire Survey

Section Contents

Purpose General, Information, Non—information attribution
Period 2015.09 ~ 2015.11

Method Interview & Survey(collect rate:85%)

Target |Construction Company, Architectural Design Office (Domestic)

Analysis | Relative Position: Likert 5—point scale / Importance : FMEA
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g creating drawing
c5 ;‘x)— experience reflects the construction knowledge and
g P experience when creating drawing Table 9. Evaluation items & standard
< I manpower, materials, equipment accessibility - -
C6 accessibility reflect when creating drawing Section Evaluanon"\'Standard )
o7 le material consider the ease of materail workability when Likert o @ ® @ ®
2 workability creating drawing 5—point very . - L
—a - — - scale  |insuffici insufficiency|  similar good excellent
cs |2 modularit modular’ or ‘assembly line’ concept is included insutticiency
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— O
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C14 § alteration of use |considering remodeling when creating drawing Detection very
—a - - - very easy easy simplicity | difficulty e
= , clarify the required quality, to prevent difficulty
C15| o | reconstruction ; :
B reconstruction when creating drawing

4. MABH S| T
41 B W M
o4 & 5 4R A

te BERGE PYsto] 2k 492] Ao £ S

S Blel] olol Sl FUAE, 12 AARRLe 2

o
r]I

b s=Mpss) =27 H7H H3E 20164 58

4.2 2AEE 2540 O ?_P %'7}
o

1 7} kiAol ok Al S Bban) W4E, AeA



EHO| o] 39 Adrl= A=A o] A vl e
o} o] AL Q7S onlsh, FQ & Wrk= 7k &4]o] AA|
FAOA AR |Bl= vlF0] o= AERIAE Ik, AdthiE

222 W7PAS 1L THgazo] AFhA o nfe njE3re
5 0] AR ulS 94k olufei,
3. (point) (point) g

325

Za

3

Z

275

25

T

N

7

722222222
S iy
3 V7727777777722

S5 e
5w

S

»
b
r
w
»
=
¥
«
b
>
»
o
x

oo Con_RP NN Design_RP e===Con_[A escees Design_LA

Fig. 2. General attribution evaluation result
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Table 10. General attribution evaluation result
(Eva:evaluation, D.V:difference value, S.P:significance probability)

Relative Position Importance Analysis

Eva. | Construction | Designer Construction | Designer

Score | Rank | Score | Rank DV SP Score | Rank | Score |Rank DV | SP
A1 |2.784| 10 |3.310| 3 |0.526|0.003*| 4.378 | 3 |[4.405| 3 |0.026|0.858
A2 |2.865| 9 |3.333| 2 |0.468|0.004*|4.622 | 1 [4.667| 1 [0.045/0.710
A3 |2.892| 8 |3.238| 6 |0.346/0.039%|4.297 | 5 [4.548| 2 |0.580|0.808
A4 |3.000f 5 |3.190| 8 |0.190| 0.197 | 4.034 | 7 |4.214| 5 |0.160|0.233
A5 |3.081| 2 |3.190| 8 |0.109| 0.499 |3.838 | 10 [4.071| 9 |0.234]0.105
A6 |3.000f 5 |3.214| 7 |0.214| 0.139 [3.973| 8 [4.071| 9 |0.098|0.564
A7 |3.027| 4 |3.119] 10 |0.092| 0.524 | 4.216 | 6 |4.214| 5 [0.002|0.990
A8 |3.189| 1 |3.310| 3 |0.120| 0.497 [ 4.324 | 4 |4.214| 5 |0.110]0.472
A9 |3.054| 3 |3.286| 5 |0.232| 0.223 | 4.403 | 2 |4.214| 5 |0.191]0.206
A10(3.000| 5 [3.786| 1 |0.786|0.000%|3.973 | 8 |4.262| 4 |0.289|0.086
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Fig. 3. Information-attribution evaluation result graph
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Table 11. Information—-attribution evaluation result
(Eva:evaluation, D.V:difference value, S.P:significance probability)
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Table 12. Non-Information attribution evaluation result
(Eva:evaluation, D.V:difference value, S.P:significance probability)

Relative Position Importance Analysis
Eva. | Construction | Designer Construction | Designer
Score |Rank | Score | Rank v | sp RPN |Rank| RPN |Rank v sp

C1 |2.865| 4 |3.143| 6 |0.278]0.022%|31.506| 6 |28.535| 8 |2.971]| 0.059
C2 |2.811| 7 |3.167| 4 |0.356|0.016%|26.856| 14 |29.239| 6 |2.383| 0.319
C3 [2.919| 1 |3.167| 4 |0.248|0.046%|32.182| 4 |33.100| 1 |0.918| 0.516
C4 |2.838| 6 |3.143| 6 |0.305| 0.058 [29.384| 9 [23.488| 13 |5.896|0.018+*
C5 |2.757| 8 |3.095| 8 |0.338| 0.052 |30.530| 7 |28.535| 7 |1.995| 0.064
C6 [2.676| 10 |3.048| 11 |0.372|0.026*(28.818| 10 [22.553| 15 |6.265|0.004*
C7 [2.703| 9 |3.095| 8 |0.393]0.009*(28.513| 12 [23.283| 14 |5.230(0.011*
C8 [2.865| 4 |3.548| 1 |0.683]0.000*|30.250| 8 |27.632| 11 |2.617| 0.089
C9 [2.919| 1 |3.190| 2 |0.272|0.120*|31.652| 5 |29.415| 5 |2.237|0.218
C10(2.892| 3 [3.190| 2 |0.299|0.050%|33.844| 2 |29.516| 4 |4.328| 0.067
C11]2.595| 11 |2.571| 14 ]0.023| 0.907 {33.031| 3 [30.251| 3 |2.780| 0.303
C12(2.541| 14 |2.452| 15 |0.088| 0.627 |34.871| 1 [26.748| 12 |8.123|0.001*
C13(2.541| 14 |2.952| 13 ]0.412|0.006*|25.913| 15 [31.037| 2 |5.124|0.008%
C1412.595| 11 |3.095| 8 ]0.501|0.002*|28.179| 13 [28.026| 9 |0.153| 0.703
C15]2.595| 11 |3.024| 12 |0.429|0.003*|28.685| 11 |27.813| 10 |0.872| 0.841
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