KJCEM 17. 5, 022~034 www.kicem.or.kr (pISSN 2005-6095 / eISSN 2465-9703)
SEPTEMBER 30, 2016 http://dx.doi.org/10.6106/KJCEM.2016.17.5,022

STHLAYC| EIX UFWA MHS 93 JAREYR|AR

A Decision Support Model for Optimal Delivery of Public Construction Projects

Park Heetaek”, Park Chansik'
'School of Architecture and Building Science, Chung—Ang University

Abstract : The Project Delivery System (PDS) is used in mixed way without clear classification from tendering system and
the standard itself that can be selected is set with project budget or estimated cost only, Essentially, the PDS should
consider and reflect project characteristics and types, internal and external factors for the purpose of improving the
lives of citizens and their welfare, However, the current status is not operated flexibly due to the given budget, period
and uniform laws and regulations, In order to solve this problem, this study suggests a Decision Support Model to
select the optimal PDS for public construction projects, The current problem of the PDS for public construction projects
were identified and the application of a decision support model was proposed, Subsequently a decision—making model
was suggested for each PDS using the identified factors and linear discriminant function of discriminant analysis,
An additional questionnaire survey and actual practical case analysis were carried out to verify the effectiveness and
applicability of the model to actual work, It can be used by adjusting the decision support model and detailed factors
according to the specific characteristics of public organization, ability of person in charge and project type.
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Table 1. Literature review in project delivery system studies

Researchers Purpose

The limit occurring when a successful bidder is selected in a

Jeong package bid of large public construction projects is pointed

(S(')S/\é) out, and the necessity for the application of two—step best
value tendering system including PQ Screening

Moon Inflgential factors are aqalyged to select Fhel optimum project

H S delivery system by considering characteristics, requests,

(2007) project characteristics, and external environment of ordering

body for multi—family housing projects

Kim An evaluation system of a bid dividing the bidding process
K. R into three steps such as valuation basis setting, evaluation,
(2008) |verification of evaluation results is suggested

Problems on applying present project delivery system are
Choi understood through an analysis of real condition and present
E.A situation of public construction projects and a survey, and

(2009) project delivery system selection standards by project types

are suggested

Problems of present CM selection method are supposed,

Is_eeB and standards to select a project manager suitable for
(2(‘)11) project characteristics are suggested through a conducted

case analysis

A propriety problem to select a successful bidder of

Jeong |package tendering system is pointed out. To improve this,
S. R a selection model of a way to decide a qualified person of
(2011)  |working design considering influence factors such as project

characteristics and ordering purpose is suggested

Kim Selection standards of construction management
K. S considering self—capability and project characteristics of
(2013)  |ordering agency are suggested

Problems are drawn through a research on the actual

Kim . ) . ) .
S, | condition of present domestic Architecture—engineering
(20'1 4 Service Procurement System, and a way to use various

project delivery and tendering systems is suggested
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Table 2. Survey outlines

Division Contents Method
. - j +
Survey job class, institute type, Objgct\vg
Part | . . Subjective
Information  |work field and career etc. )
(6 Question)
nderstanding of law an -
) unde s.ta ding of law and Objective+
Operation regulation system, work .
Part Il N Subjective
situation process and method, .
(20 Question)
needs for improvement etc.
Evaluation of |perception gap of major Likert 5 point scale
Part Il | . . .
impact factor |influencing factors (60 Question)
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Table 3. Survey respondents age and career

Total Public Private
Age -
Respondents(Ratio)

Under 30 0(0%) 1(0.6%)
Under 30~40 13(36.1%) 57(46.4%)
Under 40~50 160(100%) 16(44.4%) 40(32%)
Under 50~60 7(19.5%) 19(15.2%)
60 and more 0(0%) 7(5.6%)

Total 36(100%) 124(100%)
Total Public Private
Year
Respondents(Ratio)
less than 5 1(2.8%) 12(9.7%)
5~10 5(13.9%) 41(33.1%)
—— | 160(100%)

10~15 12(33.3%) 21(16.9%)

15 and more 18(50%) 50(40.3%)
Total 36(100%) 124(100%)
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Table 5. The result of PDS selection related work characteristics
and impact factors

Division Public | Private
Respondents(Ratio)
Total 36(100%) H 124(100%)
1. Degree of reflection of the factors of the legal system
Well considered 21(58.4%) 15(12.1%)
considered 12(33.3%) 57(46.0%)
neutral 3(8.3%) 45(36.3%)
not considered —(=) 7(5.6%)
not at all —(=) —(-)
2. Degree of reflection of performance and human factors
Well considered 7(19.4%) 2(1.6%)
considered 19(52.8%) 37(29.8%)
neutral 10(27.8%) 54(43.5%)
not considered -(=) 30(24.2%)
not at all —(=) 1(0.9%)
3. Necessity of the opinion of the contractor for participation
very important 2(5.5%) 25(20.2%)
important 15(41.7%) 60(48.4%)
neutral 12(33.3%) 17(13.7%)
unimportant 5(13.9%) 20(16.1%)
not at all 2(5.6%) 2(1.6%)

4. Reflection of the contractor's opinions for participation

very necessary 4(11.1%) 38(30.6%)
necessary 10(27.8%) 57(46.0%0
neutral 16(44.4%) 11(8.9%)
not necessary 5(13.9%) 16(12.9%)
not at all 1(2.8%) 2(1.6%)
5. Reflection of the project type or characteristic
Well considered 11(30.5%) 5(4.0%)
considered 18(50.0%) 33(26.6%)
neutral 5(13.9%) 54(43.5%)
not considered 2(5.6%) 32(25.9%)
not at all (=) —(=)
6. Reflection of the external environment
Well considered 4(11.1%) 2(1.6%)
considered 16(44.4%) 22(17.7%)
neutral 10(27.8%) 53(42.7%)
not considered 6(16.7%) 46(37.2%)
not at all —(-) 1(0.8%)
7. Selection for the project delivery method in fairness and clarity
very considered 21(58.3%) 3(2.4%)
considered 10(27.8%) 43(34.7%)
neutral 5(13.9%) 42(33.9%)
not considered —(=) 34(27.4%)
not at all —(-) 2(1.6%)
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Table 6. Need to improve the PDS selection

- Public H Private
Division
Respondents(Ratio)
Total 36(100%) 124(100%)
very necessary 6(16.7%) 29(23.4%)
necessary 21(58.3%) 79(63.7%)
neutral 8(22.2%) 16(12.9%)
not necessary -(=) (=)
not at all 1(2.8%) —(=)
Table 7. Improving of PDS work
Public | Private

Division :
Respondents(Ratio)

Total 36(100%) | 124(100%)

Only public agency is authorized to select, and

Oy O,
related law and system should be clearly established 5(13.9%) 8(6.5%)
A general system should be newly prepared from
selection standards to application procedure and
measurement of performance by developing new 3(8.3%) | 21(16.9%)

project delivery system completely different from the
existing project delivery system

The existing system to select the project delivery
system is maintained, but it should focus on solving
problems on existing tendering process to the end,
and legal system should be improved

18(50.0%) | 22(17.7%)

The system to select the project delivery system
should be prepared to overcome ordering agency—
oriented existing working practices and to reflect
opinions of project entities properly

10(27.8%) | 73(58.9%)
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Table 8. The PDS method related factors and attribute information

Impact factors Attribute information

Projet initiatives, ensuring construction cost, project

Proj | Lo .
roject plan and scope scope, feasibility studies etc.

To achieve project objectives and goals, the profits

Project purpose and goal obtained in the project

To achieve quality management(compared with the

Quality management past project)

To achieve scheduling management(compared with

Schedule management the past project

To achieve cost reduction goals(compared with the

Cost management past project)

Procurement of material/ | The adequacy of materials and equipment
equipment procurement(compared with the past project)

Propriety of construction |Ensuring adequacy and reduction of total
period construction work period

Control, communication and reliability of public

Contractor management ;
agencies

Tendering method Effect on subsequent work

Contract Method Effect on subsequent work

Payment condition for

. Effect on subsequent work
construction cost

Claim and conflict prevention in accordance project

lai inimizati )
Claim minimization delivery method

Administrative procedure | The level of work performance in the public agencies

Improve the quality and functionality, cost reduction,

Value engineering reliability of the building facility

Potential possible of change order over the past

Change order )
project

Result of past project

Result reflection of project performance assessment
performance

Risk minimization Solution to the risk occurred in the past

Project location and local

Considering regional characteristics
property

Scale of the present project(compared with the past

Project scale
project)

The complexity of the project, symbolism, high—

Projeot Characteristio level(advanced) techniques

Type of the present project(education facility, public

Project type office etc.)

Type of project delivery method that is conducted by

Ongoing project the public agencies

Past or repetitive project |Characteristics of past projects in public agencies

New technology and

construction method Application of new technology and method

Application of innovative |Application of Innovative technology (BIM, AR, VR
technology etc.)

Owner’ s requirement  |Requirements of the public agencies

Decision making and work performance of the

Owner’ s ability ) )
public agencies

Preferred in accordance with the same or similar
types of project experience level

Preference of project
delivery method




Responsibility

Clarification of the scope and role (responsibility)

Contractor's ordering
ability

Contractor's ordering ability

Internal expert

Internal expert in public agencies

External consultant

External consultant in public agencies

Construction policy

Legal regulation, government directive and internal
policy etc.

Degree of reflection of

Internal regulation

Degree of reflection of Internal regulation
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Table 9. The PDS selection related final impact factors

Factor groups | Code Impact Factors
F10 |® Project purpose and goal
F11  |@ Project type
[F1] F12 |® Project characteristic
Project F13 |® Project scale
characteristics F14 |® Tendering method
F15 |® Contractor method
F16 |@ Payment condition for construction cost
F20 |® Ongoing project
F21  |@ Past or repetitive project
IF2] F22 |® New technology and construction method
Construction F23 |@ Application of innovation technology
management F24 |® Procurement of material/equipment
characteristics F25 |® Propriety of construction period
F26 |@ Quality management
F27 |® Schedule management
F31 |® Change order
[F3] F32 | @ Risk minimization
Risk
characteristics F33 |® Responsibility
F34 |® Claim minimization
F41 | Contractor's ordering ability
[F4] F42 |@ Preference of project delivery method
Participated F43 |® Degree of reflection of Internal regulation
organizations F44  |® Internal expert
F45 |® External consultant
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Table 10. The Decision Making Support Model by classification function

Discriminant coefficient
Factor groups

DBB DB CM
[F1] Project characteristics 6.171 5.662 5.857
[F2] Construction management characteristics| 5.316 5.444 4.844
[F3] Risk characteristics —0.699 | —0.837 | —0.482
[F4] Participated organizations 5.774 6.289 6.275
Constant —27.654 | —26.776| —27.416

Decision Support Model for Public Construction Projects

(@ Discriminant function[DBB]
16.171[F1]+5.316[F2]-0.699[F3]+5.774[F4]-27.654

@ Discriminant function[DB]
1 5.662[F1]+5.444[F2]-0.837[F3]+6.289[F4]1-26.776

® Discriminant function[CM]
1 5.857[F1]+4.844[F2]-0.482[F3]+6.275[F4]-27.416
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Table 11. The result of validity review of decision making support model

Verification | Actual results Predictsi\l/;;zlgeM%fd[;?cision Prediction result data
Suvey (eSPonse DBB DB CM | Result |correspondence
A 1 16.95 | 1548 | 16.27 1 agreement
B 1 31.75 | 29.24 | 29.04 1 agreement
Cc 1 31.77 | 31.39 | 31.49 1 agreement
D 3 22.98 | 23.03 | 23.49 3 agreement
E 3 31.06 | 30.79 | 30.78 1 disagreement
F 1 21.59 | 21.73 | 21.89 3 disagreement
G 1 35.81 | 35.37 | 35.80 1 agreement
H 1 42.28 | 42.27 | 42.22 1 agreement
| 3 39.49 | 39.80 | 39.47 2 disagreement
J 1 20.45 | 19.86 | 19.96 1 agreement
K 2 31.33 | 31.97 | 31.36 2 agreement
L 2 20.19 | 20.55 | 20.73 3 disagreement
M 2 30.33 | 30.54 | 30.42 2 agreement
N 3 47.54 | 47.48 | 47.61 3 agreement

Model accuracy 71.4%

# 1=DBB, 2=DB, 3=CM
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Table 12. Construction summary and information

Division Contents
site location Geumgang—ro, Dong—gu, Daegu, Korea
site area 32,775.00m*
27 months from the date of the start of
period )
construction work
cost 112,500,000,000 KRW
purpose business(work) facility

building scale 17 floors above ground and 4 below

structure reinforced concrete
local & district semi—residential area/first district unit plan area
Division total floor area(m) ratio oftt;uli(l)tiii(r;zg)volume
main building 38,942.31 4,791.73
security building 27.95 27.95
warehouse building A 22.68 2437
warehouse building B 10.88 11.19
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Table 13. Construction summary and information

Division Contents
site location Panchon—ri, Dado—myeon, Naju—si, Jeollanam—do,
Korea 188—26
site area 125,318m”
. 690 days from the date of the start of construction
period

work(including 90 days to make design documents)
cost 59,800,000,000 KRW

planning management area(37,100m?),
conservation management area(88,218m?, 78,231m?)

local & district

education & research facility, single house, steel
structure (steel tower for education)

road length : 220m, breadth : 10m
total floor area | 22,556.47m’

education & research(32.61%), single house(14.92%),
steel structure(5.93%)

purpose

floor area ratio

ratio of building

education & research(58.11%), single house(20.72%)
volume to lot

maximum height| education & research(19.99m), steel structure(32m)

maximum floor | 4 floors above the ground

education & research(4 floors above ground and 1
building scale | below), single house(2 floors above ground), steel
structure (32m, four)

structure reinforced concrete, steel structure, concrete wall

finish material | granite stone, aluminum sheet, low—e—windows etc.

planning management area(18,493.98m?),

landscape area :
B conservation management area(927.08m?)

parking space | total 144 cars

other bicycle racks
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Table 14. The result of case study of decision making support model

Division A 8 D = F G
1 2 3 4 5 7 8 9 10
Decision DBB 42.48 7.83 28.12 25.44 18.71 37.10 23.97 2.45 27.41 23.66
support DB 24.41 411 27.69 24.40 19.14 36.92 23.21 5.47 27.32 23.12
model CM 42.42 7.54 28.10 25.19 19.41 36.99 23.66 3.47 27.35 23.47
Actual method Design-Bid-Build(DBB)
Consistency (0] (0] (0] (0] X 0] 0] X (0] (0]
Model accuracy 80%
Division A 8 © D £ F @
1 2 3 4 5 6 7 8 9 10
Decision DBB 24.12 5.96 33.71 20.44 22.75 40.65 24.57 4.81 32.77 18.48
support DB 24.40 5.21 33.42 21.30 23.85 39.47 25.58 7.11 35.29 19.90
model cM 23.37 5.47 33.82 20.09 21.25 39.37 24.32 6.92 35.23 18.72
Actual method Design-Build(DB)
Consistency 0 X X 0 (0] X 0] (0] 0] (0]
Model accuracy 70%
# A ZI|ZAISAL B | 200X SAL C: Sh= X HUTAL D Sh=MHATR E: AELESI|F, F: eh=33AL G SR EX TS AL
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