KJCEM 16. 3, 003~010
MAY 31, 2015

GFIS &gt A
Z+8' - 01y

www.kicem.or.kr (pISSN 2005—6095)
http://dx.doi.org/10.6106/KJCEM.2015.16.3.003

Alternative Evaluation Method of GFI-based Construction Value Engineering
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Abstract : Value engineering (VE) of the construction project is classified into design phase value engineering and
construction phase value engineering. Design phase value engineering must apply to over 10 billion public construction
projects by government law. Therefore, the design value engineering apply to actively in construction projects.
In contrast, the construction value engineering apply to a limited certain construction project. The reason is that
construction value engineering process can not reflect practical demands quality, The construction value engineering
can implement to positive impact through the feasibility verification for constructability, In this research, we propose
a method of construction value engineering that reflect the practical demands, This method is experts alternative
evaluation of using by GFI—based, And, this study was applied to the practical cases to verify the applicability of
the proposed method, As a result, proposed alternative evaluation method were analyzed highly efficient in terms of
applying the process as well as the method compare to the conventional method,
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Analysis of the construction value engineering (VE) characteristics

AV4

Problem analysis of alternative evaluation

Case Study |

A4

Extraction of improvement way of alternative evaluation

AV4

Development of GFI-based alternative evaluation method I

X7
Applicability Validation

Expert interview

Fig. 1. Research Process
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Table 1. Overview of Case Project

Division Contents
Project Type Cultural Complex Facilities
Facilities Concert Hall, Sports Center, Library
The Area of Land 27,017m?
Total Building Floor Area 15,437m?

Project Delivery System Design—Bid—Build

Management System Construction Management
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Applying Evaluation Standard
by Quality Model

Detail Evaluation
(Matrix Analysis)

» Score evaluation
of the evaluation

factors + Pairwise comparison
« Checking the value ff:;teovaluatlon
type for the selected A

+« Weighting-based
’ Evaluation

alternative

Summary

EvaluaU

Fig. 2. Linkages between alternatives summary evaluation and
detail evaluation
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A : Idea Summary Evaluation
Function : Review the capacity of the equipment
Evaluation Factors
Decisi | Value
No. Idea
Econo Eg;sl;ﬁ Functi| Mainte| Appeara| on {fvee
mic i onality| nance| nce
1-01 | Consider the performance 70 60 100 80 60 X
1-02 | Review the capacity 100 90 90 90 70 (o] A
Consider the cost of the initiall
1-03 | | 100 80 70 50 50 X
investment
1-04 | Improve the function 60 70 100 60 60 X
1-05 | Consider the constructability 100 80 50 70 70 X
1-06 | Consider the safety 60 70 80 70 70 %

Fig. 3. Idea summary evaluation sheet
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2 Little Important

1. Sameness

Analysis Matrix

\A. Economic

B. Constructability A-2

IC. Functionality BD A-3

D. Maintenance c-2

[E. Appearance

F.

G.

- Review the capacity

of the equipment
VE Object
Review the capacity

Total o} 4 4 4 9
Weighti Total

ng

Exiting: Coder eand water heater| 7 2 3 B 3 = 2
190USRT, Codling tower 200CRT mstallation 12
[Alt. 1: Coder and water heater JOUSRT, 3 la 5 l4 5
Cooling tower 217CRT installation 0 3 £y 16| )

e 2 2 o ard

% Evalmtion Scale
5 Very Excellence
4. Excellence
3. Normal
2 sufficient
1 Very Insufficient

Fig. 4. Matrix analysis sheet
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(Table 2).

Table 2. Summary of problem analysis results

Division Problems
1 System — Complex approach
Y — The deviation of evaluation results
— Subjective evaluation system
2. Method : Y

— The complex evaluation structure of two phase

— Need a lot of time on the Evaluation

3. Effectiveness o .
— Low objectivity of evaluation results

— Difficulty for reflect to construction phase

4. Work characteristics -
characteristics

4. GFI 7|4t Ciorgot &y
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Fig. 5. Application Process of G.F.l.
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Table 3. Detailed criteria for Idea evaluation by G.F.I. method

GFIE 283t ZIAIZA AIBVE Lot}

Potential | 7 Point |Valuable research item
adoption | 6 Point | Lack of effectiveness
5Point | Quality Degradation
4 Point Doubt for profit
Rejection 3 Point | Uncertain suggestion
2PON | e
1 Point | Violation for VE goals
Needs more technical
s Reﬂeritv li(:vihz next Further Study
Other project
ABD Already reflected Already Being Done
content
DS Minor design changes Design Suggestion
5. 435
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Table 4. Overview of case project

Division Content

Location 00 district, Busan Metropolitan City

General commercial region, fire protection district, the
district planning area

Local district

21m road of south—east side, 20m road of south west

Road side, 21m road of north west side

Land area 36,900m* (11,200 sq. yds.)

Apartment house (1600 household) / Sale facility /

Facility Purpose . s
Business facilities

Construction area 13,300 (4,000 sq. yds.)

Ground area 338,600m (102,400 sq. yds.)

Underground area 173,200 (52,400 sq. yds.)

Total floor 511,800m* (154,800 sqg. yds.)

Building to land

) 37%(Legal standard 40% below)
ratio

floor area rati 899% (Legal standard 900% below)

Ground floor 72,66,46, Basement 6 floor, a maximum
Scale

Division | Score Evaluation criteria Remark
Improved evaluation factors than
10 Point P resent
(Excellent Best suggestion P )
Excellence for cost reduction and
Idea) ) :
time shortening
) Improved three evaluation factors
) 9 Point
Selection ) than present
(Great Good suggestion )
ldea) Excellence for cost reduction and
time shortening
8 Point Improved some evaluation factors
(Good | Reasonable proposal than present
|dea) Cost reduction and time shortening

height 290m
Structure Flat Plate Slab + RC/SRC
Parking lot 3,700(Legal standard 3,200)

Landscape area

7960m?(2400 sq. yds.)
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Table 6. Alternative creation results of each field

Field Function Idea List

Outrigger layer time shortening review

Ensure the

constructability Application of steel reinforcement joints,

Architecture o
mechanical joints

Pursue economics|Installation plan of existing collecting well

Adequacy of wall thickness in

- s = Civil Ensure the safety )
ghajo] L iesto] AAIEHA] ekttt 715 7HFunction underground parking
Evaluation) 7&37_}?1:_ o]_aﬁglr Q"%(Table 5)' Equipment Perform heating Vertical pipes zoning of fighting
and cooling. equipment and system Review
. . . - L Review of steel structure wire construction
Table 5. Function evaluation results of each field Electricity | Grant variability. of internal hoistway
Evaluation criteria
(Five scale)
L Function X Customer i
Divsion definion ~[Potential Quality Time | satisfaction/ Improve” Clbcs 5.2.3 GFI Eo;'j}
sosz(i;r?Sts Improvement |reduction| brand value Conm/rf::vab"“y —
& enhancement Zr2= tjot 324 = 649 tiste] AR5 G FI1 B
Pursue <
el e s s | e | e W Hg3E AT Table V),
Ensure the
R 5 3 5 4 5 [ ]
constructabpiliity. ) .
1 Fame vork (== they Table 7. G.F.l. evaluation results of each field
Building | 2.Curtain wall 4 5 4 5 4 [
VE | 3.Lightweight safely. o o Evaluation criteria
obiect vl Ensuethe | 5 3 4 5 Division| FieldField Proposal Idea Proposer
: A Finishi . functionality. A|B|C|D|E
FInishing wort ~
Reduce the Outrigger layer time 000
5 3 5 3 3 1 Architecture 9 . v ) O|+[+|0|O ~—~
time. shortening review Manger
Consider the
‘b'\rl 3 4 3 5 3 Application of steel 000
usability DAL
2 Architecture | reinforcement joints, | + |O| + | O | — .
Stabilize the 4 5 3 5 4 ° o Director
1.Method soll. mechanical joints
selection of |  Ensure the ) Installation plan of - 000
Civil 3 Architecture - ) -1 -10|+|0O
vlé groundwater durability. 8 4 s 8 s existing collecting well Manger
object level Ensure the 3 5 3 5 4 ° Adequacy of 000
2 Ground safety. 4 Civil wallthicknessin | + | + | + | O | + | Assistant
structure Hesft exemal | 3 3 3 3 underground parking Manger
orces.
Provide hot Vertical pipes zoning of 000
t 5 4 3 5 4 o 5 Equipment |fighting equipmentand | + | = | O | + | — .
water. ) Director
1.Water supply Perform system Review
3 3 3 3 3
andheaing | ventiaton. Review of steel ]
system Perform heating 4 4 3 4 4 ° structure wire o
; 6 Electricit , O|+]0]|+ Assistant
2.Air and cooling. y construction of Manaer
Equipment Conditioning | Optimizes the internal hoistway g
Ve system mechanical 5 5 3 5 5 [ ]
3.Fire fighting system. 1. Evaluation standard
oblect system Handles storm A = Potential of cost savings, B = Quality Improvement, C = Time
4 Lift system sewage. 8 3 3 3 3 reduction, .
5 Storm sewage |Prepare the fie.| 4 5 3 5 5 D = Customer saﬂsfaot\on / brand value enhancement,
seament E—— E = Improve constructability / Law
feaimenisewage 5 4 5 5 4 2. Evaluation method
reatment ecogom‘cs' (+) = Improvement than present, (O) = sameness with present,
ra‘m 4 4 3 5 4 (=) = Deterioration than present
variability.
ool W7t 71E A Wy, W 712l 2AS G.F.I 3
=X 7|=t [Oo}xt= C 5
5.22 SH7ISE HiokdE B 71T} 47) ok 670 et 5 27 tiete] 2% A
=] O > = =
A7 7 Fopd 7 lsoll thste] tidke A=ssict (Table 8),
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Table 8. G.F.l. evaluation results in each field

Division Field Idea List Al GlRlL
Score result
Outrigger layer time
1 Architecture 90 X Y ) 8 Selection
shortening review
Application of steel
. . - Further
2 Architecture reinforcement joints, F.S. Stud
mechanical joints Y
. Installation plan of existing Design
3 Architecture ) D.S. .
collecting well Suggestion
Ad f wall thick i
4 Civil equacy of walthic vness " 10 Selection
underground parking
Vertical pipes zoning of
5 Equipment fighting equipment and 7 Not Review
system Review
Review of steel structure
. ) ) . Already
6 Electricity | wire construction of internal | A.B.D. .
. Being Done
hoistway

* Evaluation criterion

1) 10 Point(Excellent Idea) : Improvement compared to the current mostly
assessment component, Excellence of cost reduction and shortening
effect

2) 9 Point(Great Idea) : Current more than 3 assessment component
improvement, cost reduction and shortening effect

3) 8 Point(Good Idea) :Current some assessment component improvement,
cost reduction and shortening effect

4) FS : Further Study, 5) ABD : Already Being Done, 6) DS : Design
Suggestion

Scores: 1—7 = Not Review, 8—9 = Power generation potential of different
levels, 10 = growth potential very high

4 A Qlefol FHolah A% } 1% o e 57
HEElEoR AEEAE UNSS, lsse ted

o] By 9 AR o] AR 2840 47t

A2 efston, 1 25 eAAc] ARS8 B 4

840 it 4,687 4470 | ekt A BVE thel
7hapHo R Hega A0 ebtthRg, 6),

Process feasibility— 3.8
5.0

4.0

Practical usability of

Applicability of method process

a4~
-4.6

Efficiency of method.0

Fig. 6. Expert survey results for proposed method
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Uo

Table 9. Comparison analysis of existing method and improvement
method

Division Existing process Proposal process

— Lacking reflect of construction | — Characteristics reflection of
value engineering (VE) construction value engineering
characteristics (VE)

— Lacking reflect of construction | — Increase of construction value
site characteristics engineering practical utilization

Process

— Complex process — Clear decision criteria
— Differences of evaluation — Reasonable application process
Method results between each experts | — Ensure consistency of the
— Many spent time in the evaluation result
evaluation process — Fast alternative evaluation
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