Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2022.23.6.529
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 23, No. 6 pp. 529-537, 2022

7t 9 Atss B8 7HXH7tY AASE AF
-A4CALSY HolEE 7lEog-
s@el, Usia?, 24T’ Uefs

—_
XIR7IEE, @UE0IHN 7[EHTA,
2SN 7|81

o=

ofor

A Study on Systematization of Value Evaluation

through Normalization of Values
(Base on Data of the CALS System)

Young-Min, Choi!, Hei-Sook, Nah*, Nam-Gon, Kim?
Tae-Hak, Kimz, Yoon-Koog, Hwang2
JARAM-Tech. Ltd., Dae-Han E&C. Ltd.

’Korea Instiute of Civil Engineering and Building Technology

2 o I3t JAVE B AFe F2 VEAAS dest § AWst 49 VE 2 9AE AT 37 PHE 5
VERDZ FHsle FFoIA s ol ol2 As| DA HsfiAe dFEA e et vl&S] Hgt =
G2 F3f ditEAL 7HA el A 71995 HA 2R GG S 7HA 4 ZARA FEE 7T EHAt
s bl vl 5= Slojolstt). olE Al & AFolA= Ardel 7] Hla 3 49 A}, AAEE FEsH] 3h
7HA9] AetE EAL R £Ee 4 ALY 7RIS 929 Vel R B, FUIE S AES 449 SeAl
gt 7K AekE AdTeed Tl o] ot A AAAR] 24 9 BEolA H Hobrt YEYA sEoA
ZF &9 ARES PR 5 A=F AHCALS] SEE AAVE 23=9] folHE AR =N Z8ee ST
spetginh. & 79 522 dett AuE SaEREEY R, 55 % v S =8 ALE AA diF 7
71l 71zste] TE7|ely =7ke) AR AArEA 0] Thestes YA AR AASEH

Abstract Until now, most research on value engineering(VE) in construction projects has been mainly
conducted in establishing a VE model process that focuses on simplifying the VE process, step
improvements in an objectification-centered VE process, and evaluation methodology. As a result, the
value of alternative design on a project level has been significantly improved by applying various
combinations of performances and costs compared to the original design. However, it should be possible
to compare the improved values between each project, which is no less important than the improvement
of the individual project itself. Hence, this study proposed a value normalization for each unit project
to compare and evaluate the value of each project to secure consistency and systemicity of value
comparison and analysis of projects. Furthermore, by analyzing the data of the design VE result
registered in the Construction CALS, each unit project could be compared at the network level, going
beyond the systematic analysis and management of the project based on a single standard. In essence,
the purpose of this study was to present quantitative indicators to enable comprehensive
decision-making of the ordering organization or the country based on the value criteria for the entire
facility and the simple intuitive importance (size, grade, and cost of the facility).
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.
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- Schematic evaluation of

N2
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/ Alternative refinement \
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Review the applicability of
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- Handling of final results of
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ideas (performance)
- Choosing the final

Notification to the project
team for the final
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I/\:'E roposal review stage

- Presentation of VE
proposal(if necessary)
Review the content of the
VE proposal

(value-oriented)
.- Writing a proposal(VECP) /
-
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J
~

- Establishment of an action
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- Evaluation, revision, and
supplementation

- Accumulation of

performance data

/

Fig. 1. Job Plan of VE(Base on the SAVE International, America)
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Table 1. The examples of a performance criteria

Evaluation| Weight Detailed evaluation Item Detailed
Item (%) weight(%)
Appropriateness of slope
. K 3.8
reinforcement/ protection
IAdequacy of ridge gutter (location 28
con- struction method, etc.) ’
Maintain- . . .
ability 16  |Adequacy of reinforcing soil plan| 2.8
Drainage facility adequacy (type,
location, initial rainwater 3.8
treatment, etc.)
Adequacy of ventilation methods| 2.8
IAdequacy of traffic safety facilitie
(si- gn text and location, anti-slip
facilities, flatness of pavement, 10.5
protection fences, tunnel lighting,
etc.)
Appropriateness of geometry
Tran.sporta- (planar al -ignment, vertical 108
t1-o-n 43 lalignment, road width, connection .
ability with existing roads, etc.)
Appropriateness of intersection
10.8
form
[Traffic safety (walking, visibility af]
ni- ght, evacuation, signal system,| 10.8
driving speed consistency, etc.)
Adequacy of bridge structure
(rooting depth, pile
arrangement/material, rebar 4.6
spacing, excavation prevention
work, etc.)
Planning 16 Adequacy of bridge plan
(extension, number of girders, 4.6
facility limits, etc.)
Appropriateness of tunnel shaft
h 3.4
reinforc- ement method
Adequacy of pavement thickness 3.4
Appropriateness of the temporary|
facili- ty plan (rock fracture 41
protection facility, temporary ’
Construct . method, etc.)
-ability Adequacy of site for production 28
site ’
Appropriateness of basic 41
investigation (measurement, etc.) :
Adequacy of soundproofing 47
Envi facilities ’
nvironm-
ental / 14 Convenience of walking 4.7
Complaints Adequacy of animal protection 47
fence (location, size, etc.) ’
Total 100 100
Eq. (191 919} &1 o Atiel 24 et % ololelo]
of 713 44 A A% Pol g o) 3k Heshe W
450N BAHoR  Jhxjolt A% 1004
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g
L
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Table 2. The examples of case analysis of VE evaluation results(base on the CALS)

Performance Cost(Unit : millions Value
won)
No.| Agency Project. Alterna .Rate of Alterna . Alterna .Rate of Note
Original _ 1mpi'ove Original _ ?21:31(102)5 Original _ 1mp_rove
tive ment(%) tive tive ment(%)

1 | Corporation [OOO landfill work 500.00(607.00| 21.40 [300,673|292,690| 2.66 |500.00|866.00| 73.20 | Basic
2 | Government [OOO breakwater construction work [973.80(1,220.70| 25.35 |266,404|249,527| 6.34 |887.80(1,144.40| 28.90 | Basic
3 City (OO0 underpass construction 49.26 | 55.60 | 12.87 |85,200|76,764| 9.90 | 44.04 | 55.19 | 25.32 |Detailed
4 | Administration (OOO access road construction 500.00|600.80| 20.16 |134,954(133,884| 0.79 [500.00{606.70| 21.34 |Detailed
5 City OOO maintenance project 50.00 | 53.05| 6.10 [16,700|15,228| 8.81 |50.00 | 58.17 | 16.34 |Detailed
6 | Corporation [OOOQ site development work 49.28 | 52.68 | 6.90 |162,569|116,869| 28.11 | 49.28 | 85.77 | 74.05 | Basic
7 City (OOO sewer pipeline maintenance  [3,183.00[4,383.00| 37.70 [67,625|68,718| -1.62 |3,183.00|4,651.00| 46.12 |Detailed
8 | Corporation (OOO bridge construction 500.00{523.00| 4.60 [50,711|35,717| 29.57 |500.00|743.00| 48.60 | Basic
9 |Corporation [OOO site development work 500.00|530.00| 6.00 |234,221|223,521| 4.57 |500.00{555.00| 11.00 | Basic
10 | Government [OOO Access road expansion work [500.00(525.50| 5.10 |95,009(90,304| 4.95 [500.00|/557.00| 11.40 | Basic
11| Corporation [OOO site development work 500.00(552.32| 10.46 [409,151|401,072| 1.97 [500.00|561.19| 12.24 |Detailed
12 County |OOO sewer pipeline maintenance 500.00(544.03| 8.81 |172,760(169,060| 2.14 |500.00{555.98| 11.20 |Detailed
13 | Corporation [OOQO rural water development 675.69|736.07| 8.94 [19,657(19,397| 1.32 |675.69|985.41| 45.84 |Detailed
14 | Corporation [OOQ agricultural water development|500.00|709.40| 41.88 [11,834|11,186| 5.47 |500.00|708.60| 41.72 |Detailed
15 | Administration (OOO road construction 47.11 | 58.16 | 23.46 |124,409|105478| 15.22 | 33.62 | 44.66 | 32.84 |Detailed
16| Corporation [OOOQ site development work 44.81 | 52.76 | 17.74 |154,991[125,692| 18.90 | 31.00 | 45.00 | 45.21 |Detailed
17 | Corporation [OOQO industrial complex development500.00(585.07| 17.01 [51,966|51,376| 1.14 |500.00|592.00| 18.35 |Detailed
18 | Corporation [OOO site development work 492.88(522.00| 5.91 [57,714|51,714| 10.40 |493.00|582.00| 18.08 |Detailed
19| Government [OOO dredged soil stockyard work  [7,000.00(7,308.90| 4.41 |99,645|87,946| 11.74 [7,000.00{9.334.00| 33.34 |Detailed
20 | Government [(OOO road construction 500.00(526.70| 5.34 [80,385|74.643| 7.14 [500.00({567.00| 13.40 |Detailed
21 | Government [OOO market infrastructure development 500.00{601.00| 20.20 [58,059|53,871| 7.21 |500.00|647.00| 29.40 |Detailed
22| Corporation [OOO site development work 500.00|670.73| 34.15 | 9,443 | 8,266 | 12.46 [500.00|982.85| 96.57 |Detailed
23 City (OO0 sewer pipeline maintenance 71.38 |117.83| 65.07 | 6,373 | 6,270 | 1.62 0.17 | 0.29 | 70.59 | Basic
24 City OO0 bridge construction 500.00(539.60| 7.92 [32,726|29,423| 10.09 |{500.00|600.30| 20.06 |Detailed
25 | Government (OOO expressway construction work |500.00|643.60| 28.72 |828,049(817,539| 1.27 |500.00(652.00| 30.40 | Basic
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4gste] Table 39] WA Gof] yepd 4= Qirt
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100 tiu] tiete] z} gho] Table 29} thEA Foix=
o] A5TAE, v8E7TE&LS Table 29 5L
FolZ|A "t &, 7 3] FYsHE A2 st
H]89] FHG2 Tl AR vHo] gt AHY Zhll A
S w7t HARE 2 g AR Wold B9 IR
FAEHE A AT = 9loH ol & AFoA A
Alol= Zgtst Bho] EAIgle] H8o] 7Fsdhe Sl
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Table 3. The examples of a value evaluation result

Performance (Unit - rrcli(ljl?(t)ns won) Value

No- Alterna- 'Rate of Alterna- | Savings | Alterna- .Rate of

tive [TEPTOVET ive rate(%) tive [ TPTOveT

ment(%) ment(%)
1 | 121.40 | 21.40 | 97.34 2.66 124.71 | 24.71
2 | 12535 | 2535 | 93.66 6.34 133.83 | 33.83
3 | 112.87 12.87 90.10 9.90 125.27 | 25.27
4 | 120.16 | 20.16 | 99.21 0.79 121.12 | 21.12
5 | 106.10 | 6.10 91.19 8.81 116.36 | 16.36
6 | 106.90 6.90 71.89 28.11 148.70 | 48.70
7 | 137.70 | 37.70 | 101.62 | -1.62 | 135.51 | 35.51
8 | 104.60 | 4.60 70.43 | 29.57 | 14851 | 48.51
9 | 106.00 6.00 95.43 4.57 111.07 11.07
10 | 105.10 | 5.10 95.05 4.95 110.58 | 10.58
11 | 110.46 10.46 98.03 1.97 112.69 12.69
12 | 108.81 8.81 97.86 2.14 111.19 11.19
13 | 108.94 | 8.94 98.68 1.32 110.40 | 10.40
14 | 141.88 | 41.88 | 94.53 5.47 150.10 | 50.10
15| 123.46 | 23.46 | 84.78 15.22 | 145.61 | 45.61
16 | 117.74 | 17.74 | 81.10 18.90 | 145.19 | 45.19
17 | 117.01 17.01 98.86 1.14 118.36 18.36
18 | 105.91 5.91 89.60 10.40 118.20 18.20
19 | 104.41 4.41 88.26 11.74 | 11830 | 18.30
20 | 105.34 5.34 92.86 7.14 113.44 13.44
21 | 120.20 | 20.20 92.79 7.21 129.54 | 29.54
22 | 134.15 | 34.15 | 87.54 12.46 | 153.25 | 53.25
23 | 165.07 | 65.07 | 98.38 1.62 167.79 | 67.79
24 | 107.92 7.92 89.91 10.09 120.04 | 20.04
25| 128.72 | 28.72 | 98.73 1.27 130.37 | 30.37

2 H)g APY A st o5 HPo) w2 A A4
=]7] wfZolct. 2.380jA ofn] A3t Hiel o] ¥
QF “FS 17, “FS 2'8 BF WUeE B4 Ut
AFEEE 5, HET "RIAIR FYst 4ol v
Ep Ao[tt,

Fig. 4= 2= Aol sl 22 Table 2914 ARk
A A s, v, 7% Table 3014 AAE
Atk et vleT ZEAgkel dsiA da(H8Y
7% Wk 2e)E 7SR vwE vEhd Aol o]
= 34 B3k s v, TS E VEeE B
£ Aol disiAl HwE Yehd Zlo] Fig. 50|tk

Fig. 4914 A%, 8-, 71 2% 25709] AR dole
E5t WA BESHIL lojA] AT A4S Hlavt B
7¥Fsotot, Fatstd Afole 5L At A9
7124(10038)E 7122 742t A5 ¥lart 7ksstet £

Aol M 2571 thA; AbollA FAbE Hl8(F 4 71.9
A ~ Zd 101.6%)l disf 5= B3I J5EFH4
104.48 ~ Hd 165.1)F 7FXEFHA 1104 ~
167.8)8 £z oz vjug & A =o 7|1=9] B4F
29l oAAA A F7lsle] Bt AEE SAFAHo] 7t
st =, BE9E9 71&20 AT BY AK®1E)
w2 =340 XS FAHF oz JAAAo| ARgsict
A oS3 22 gAEHo] sl "t
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Fig. 4. Comparison of originally and normalized
performance, cost, and value, respectively
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