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Abstract The Construction Standard Unit Price (CSUP) sets the standard for calculating the estimated
construction cost. The CSUP is used as basic data for preparing a standard price for public construction.
Currently, the CSUP is calculated in consideration of the market and construction field conditions.
However, a long-term management plan was established to prepare revised standards. As part of the
plan, a field survey was conducted on changes in construction conditions and market prices. However,
the plan continued for more than 5 years. Thus, the plan has a problem of difficulty continuously
managing primary activities that have high importance and high price volatility. Therefore, to efficiently
manage the CSUP, this study identifies the primary activities of the CSUP and presents a management
plan. Through importance analysis and unit price volatility analysis, 242 primary activities in 35 activity
groups were identified. Also, a management plan is presented based on the importance levels of
activities. The primary activities and management plan could enable the timely revision of important
activities. The results of this study provide a base for reflecting the appropriateness of construction cost

criteria on time.
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Table 1. Composition of construction standard unit

price
Division Civil Building Mechanical
Farth work, | TSRO | plumbing,
Main ground work, ; pipe
category pavement etc. m:;):;;e Ztc insulation, etc.
(15 categories) (14 categories) (6 categories)
The
number of 1,027 441 342
activities
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Table 2. Long term planning for construction
standard unit price

Division Ist | 2nd | 3rd | 4th | 5th

Step | Step | Step | Step | Step

Civil 2 3 4 4 4
Category Building 2 2 2 4 4
Mechanical 1 2 1 1 3

The number of activities | 292 | 307 | 283 | 299 | 293
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Table 3. Summary of statements

The The Total
The number | highest | lowest Cz; Order
Area of cost cost date
statements
(100 million won)
Civil 63 1,762 135 37,517 | 2017
Building & ~
Mechanical 27 2,003 105 13335 | 2020
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Fig. 3. Data collection status of each facility
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Table 4. Applications of standard unit price

o . Building &
Division Civil Mechanical Total
Target cost data 19,044 2,507 2,1551
Activities 424 163 587
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Table 5. Surveying activity group(partial example)

No. of
groups

Activity

Area Activity
group

Steel pipe supports Steel pipe

support

System supports

Rebar work

Rebar work Rebar work
(factory processing)
Asphalt pavement/

prime coating

Asphalt pavement/
tack coating
Asphalt pavement/
base course/
Civil paving and compaction
Asphalt pavement/
surface course/
paving and compaction
Asphalt pavement/
binder course/
paving and compaction

Asphalt
pavement 139

Barthwork-cutting/
common soil

Earthwork

Earthwork-cutting/ .
-cutting

weathered rock

Removal of surplus soil

Steel pipe supports Steel pipe

support

System supports

Rebar work
(general architecture)

Reb k
Rebar work ebar wor

Building (field processing) 97

Steel pipe scaffold

System scaffold Steel scaffold

Movable scaffold

Galvanized steel pipe Piping

Installation

Copper tube pipe

Steel pipe welding

(arc welding) . 27
welding

Mechanical

Copper tube pipe welding
(brazing)
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Excavation/common soil 5.10 | 0.054 | 0.054
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Removing concrete 1.17 | 0.007 | 0.007 Table 7. Activity main worker and material (example)
Lagging work 0.71 | 0.006 | 0.006 Activity Main Labor
Activity Main worker . :
Sand bag wall 0.69 | 0.006 | 0.006 code material | ratio
Back fill 1.28 | 0.005 | 0.005 CVIFAASIO- G o) scaffold | Scaffolder | o9ed | 78y
01030 steel pipe
Reinforced concrete pipe 0.69 | 0.004 | 0.004 Civil-ED001 | Formwork/
Form worker | Plywood 70%
Removing sidewalk block 4.04 | 0.004 | 0.004 :05000 plywood
Cons.-AA32 | Steel pipe Welded o
Rebar work 15.73 | 3.774 | 3.774 201220 support Form worker steel pipe 77%
Cast-in-place concrete 35.50 | 2.214 | 2.214 Cooni,l—(l;/([)/(\)m Pottery tiles Tiler Tile 579
Formwork/aluminum 531 | 1528 | 1.528 -
- Equ.-DA117. Pipe Insulation | Polyethylen o
Formwork/plywood form 11.57 | 1.384 | 1.384 30000 insulation worker e 71%
Formwork/euro form 1.94 | 0.237 | 0.237
Building Steel pipe support 7.00 | 0.165 | 0.165
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Water-based paint 1.15 | 0.012 | 0.012 ]g ] ﬂ ]QCﬂ ie U:] ]E LHE ]-H ]
2~ O]]:]_
Towel crane 0.33 | 0.007 | 0.007 oA
Anchor bolt installation 0.66 | 0.005 | 0.005 H‘]’ﬂ"ﬂ = g ECL (G)Oﬂ ]I‘]"j’]' gﬁ% Hﬂ"ﬂ%‘é% /\\l-
: =35} A 0]
Mez:lam Pipe insulation work 15.38 |14.442 | 14.442 =2 T Mq—
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Table 9. Evaluation standard for volatility analysis II

Civil Building Mechanical
Unit price . . i1 . . e
. Unit price volatility | Unit price volatility
volatility
(average) (average)
(average) 105.47% 104.53%
105.64% R 207
More than More than More than

+lo = £1.51% tlo = +1.63% +1o = £2.00%

Upper Lower Upper Lower Upper Lower
limit limit limit limit limit limit
107.15 104.13 107.10 103.84 106.53 102.53
% % % % % %
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Fig. 6. Unit price volatility analysis II
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Table 10. Results of volatility analysis 1

wea | neaiyow | o0 |5 ey |0
Sand bag wall 111.11 109.15
Straightening/rock 109.92 108.18
Roadside ditch (v-type) | 109.58 108.52
Removing reinforced 108.53 10731
concrete

Steel scaffold 108.35 107.99
Asphalt pavement 108.26 107.35
Removing asphalt 107.99 107.12

Civil Cast-in-place concrete | 107.88 107.30 g7
Reinforced wall 107.42 106.35
Lagging work 107.22 105.28
Rebar work 107.19 108.67
Excavation/common soil| 103.87 103.46
Excavation/weathered 103.62 105.25

rock

Excavation/hard rock | 103.44 105.09
Earthwork-blasting 102.47 103.96
Water-based paint 113.10 109.94
Site cleanup 112.12 109.97
Marking 109.46 109.07
Steel scaffold 108.47 108.06

Building | Cast-in-place concrete | 108.35 107.37 36
Anchor bolt installation| 107.32 109.07
Rebar work 107.29 108.80
Formwork/plywood form| 107.11 105.93
PVC plumbing 112.04 110.09

Mechanica Iiéifkéﬁiﬁﬁﬁ? 1132 | 10900 |
Pipe insulation 107.97 | 10668

work(magic)
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Table 11. Identification results II

Gener
al
archit
ecture

Road/
railwa
Yy

Land/
water
supply

Mecha
nical

Apart

Area
ment

Activity group

Steel scaffold [ J

Cast-in-place
concrete

Rebar work

Earthwork-
blasting

Excavation/
hard rock

Excavation/
common soil

Excavation/
weathered
rock

Civil

H-Beam
assemble &
placement

Pipeline
boring
/common soil
Asphalt
pavement
Roadside ditch
(v-type)

Riprap work

Cast-in-place
concrete

Building | Rebar work

Formwork/
plywood
Pipe insulation
work(magic)

Mechanic
al
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Table 12. Identification results of primary activities

Area Activity group Results | Results NO c')f
I I activities
D
Roadside ditch (v-type) [ ] 3
Pipeline boring
/common soil b 1
Bridge-decks
waterproofing d 1
Removibrﬁcsﬁdewalk ° 1
Removing asphalt [ 1
Remoxggrglcll'-zizforced ° 2
Steel pipe support [ ) 6
Back fill [ ] 1
Sand bag wall [ 1
Steel scaffold [ ] [ ] 7
Civil Riprap work [ J 2
Asphalt pavement [} [} 8
Earthwork-blasting [ ] 8
Formwork/euro (] 3
Rebar work [ [ J 8
Concrete chipping [} 2
Cast-in-place concrete [} [} 15
ijt(l:l(grigogck i 8
Excavation/hard rock [} 8
commen w0 e | 8
Earthwork-baking [} 6
Formwork/plywood [ ] 5
Remforc;(éeconcrete ° 53
Sub total 164
Formwork/gang [ 4
Steel pipe support [} 7
Steel scaffold [ ] 8
Water-based paint [} 8
Formwork/Aluminum (] 4
Building| Anchor bolt installation [ ] 5
Formwork/euro o 3
Rebar work [ ] [ ] 4
Cast-in-place concrete [ [ ] 9
Formwork/plywood o ° 5
Sub total 57
] e e e |
Total 242
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?F =5
Area 15t step 2nd step 3rd step 4t step 5th step
Pipe work, Earthwork, Temporary work, Precast concrete, CIP-concrete,
pavement river and port ground work etc. piling work etc. steel work etc.
(174 activities) (111 activities)} (89 activities) (109 activities) (119 activities)
Steel work, Masonry, Tile and stone work, Carpentry work, Reinforced concrete work,
Waterproof work plaster work Windows work metal work etc. painting work etc.
(92 activities) (51 activities) (79 activities) (169 activities) (106 activities)
N Plumbing, N Air conditioning,
(25 acivis) e (115 actvites) @1 aciviies e
292 activities 307 activities 283 activities 299 activities 293 activities
" Temporary work, * Procast concrete, ClP-conerete,
ground work etc. piling work ete. steel work etc.
(76 activities) (68 activities) (94 activities)
Tile and stone work, Carpentry work, Reinforced concrete work,
Windows work metal work etc. painting work etc.
(65 activities) (112 activities) (90 activities)
Revision Revisi o o
Insulation work Other works Mea):xrl::;dd':?l::gg. e
(94 activities) (18 activities) (57 activities) "
235 activities 198 activities 241 gctivities
potacpieal wm:)l Z"s'e“'lé‘u'?.‘(‘é!)' (8.3 acl?wrsi:‘;)l
Fig. 8. Management plan for primary activities
A7IARE 5d 92 F71HoR SYEY] o] 1 Y BEAFE7R EAEES 249
& ol ot 71l Bele 35 3371418 A4 () BA" 2AE st flstol, 2&ARE7}
Al 27V o T slolof sl 1§ To] a2 g el 1009 Lol AHEFA gHE 5
719 BeE A&Hos wgd Bzt ok Y o gelelglon], 208 44, FAE B4,
WEEY B4S Botel 14 TS =F
Shick. 1% AU 287 2AFTGo| EEH9)
6. A2 o}2 ulgoR AR/l A Yt
(3) #27} 9 AS Beburelsh] gistel 24 HYZ
R Zﬂéji%—*H AP IR AAAeR 29 T EES UK 22 SR 2 T
stal a&# oz fesh] fsted, E—‘:*l%EWM FA; AH] BIEEA S FSH 23 eSS =SS
AAE AR B WEAE BT Pelo o 2% B2 AR 167 2ALFO] AAE .
& y7gstlen, 3471 M AgS st BEAE @) 1, 24 =225 It HFHez 3570 =

S7HE sk U
Iy F87IAIE ARVt 59 ofdoR TSk,
A GHl2E TAM] BFo] AHA =7 BEe kY

Whe] Wso] gL ol Wi THSL AAHA0

I ZE O
co==a

st A7E et olHRt #A oz
= A HEE APsAY AHIF71E ARt d5stod
Heshe Wobe AES "art et oo £ A7 B
ZANAAT) F7] RS ESF AR TAN] FHE Q5o
REEAE7 IASSE =&, o] tigt S
WRbS AASkAH.
B oo 2989 gokety treat Zth
(1) AR B 2 SA7IAY 1ES S5t

600

IRXEO
co==

ALECl A=
)0z XATIP o, 24270
ZHTEIRRS AASI
=2 BT % SHBIE Aol
HIF7It 59 oo s, 34
AH2 g7t A= G BAS
e dobt B 39719 A
FE] A& wIRE 5 9o,
FglEel 4AHE AN BT & N
sl gk
Jl&i 2 ATA ANG FHEEL T ARE 7]
g2 w&el Aotk olo] FF A7) W, 7%
=o] Wg} 5o et SAlgEel WA 2 4 Ak w3

AHBF(24270
“ﬂ/ﬂ.:.&__oﬂ q1

I
[¢)
S1THO oO=& Q

-

gl

2371
3132 =
oo=
21414 Ay
se o

Pzl
T

215
A= R=14
bl



AETA BRADL BA3F =2 3 SRS

TS TEA AF
U8k 1EE steleH, 3
HA 9 I571Ee] iRt *ﬂiﬁ
o= AZE AU Wk 5
7t H93t Aoz wekEc 1%
St} EEAGTO] ZEA] &
3 A= 2ad Aol

References

[11 J. H. Lee, S. H. Baek, “Analysis of the Influence of
Changing the Announcement Date of Standard for
Construction Cost Estimation”, Proceedings of the
Korean Institute of Building Construction Conference,
The Korean Institute of Building Construction,
Daejeon, Republic of Korea, pp.204-205, June 2020.

[2] Ministry of Land, Infrastructure, and Transport,
Long-term Plan for Construction cost estimation
standard in public construction, Policy Report,
Republic of Korea, p.11.

[3] S. B. Kim, S. I Choi, Public construction cost
calculation and management status and institutional
improvement measures, Technical Report,
Construction & Economy Research Institute of Korea,
Republic of Korea, pp.43-51.

[4] G.]. Ha, M. K. Choi et al., “A study on the application
methods of historical data cost method by historical
data analysis in construction cost”, Proceedings of
AIK Branch Federation Conference, The Regional
Association of Architectural Institute of Korea,
Republic of Korea, pp.531-534, Dec. 2008.

[5] D. J. Kim, Study on the propriety of historical unit
price in accordance with the performance of
historical cost data system, Master’s thesis, Chung-ang
University, p.7, 2010.

[6] J. Y. Chun, “A Study on Computer Algorithm of Proper
Construction Cost Estimating Method by Historical
Data Analysis”, Korean journal of construction
engineering  and  management, Vol4, No.4,
pp.192-200, Dec. 2003.

[71 S. H. Baek, T. K. Kang, Y. S. Lee, “Improved Escalation
Method for the Cost Estimation System using Previous
Bid Price in Public Construction Projects’, Journal of
the Korea Institute of Building Construction, Vol.12,
No.1, pp.108-114, Feb. 2012.

I : http://dx.doi.org/10.5345/]KIBC.2012.12.1.108

[8] M. S. Choi, J. Kim, “An Assessment and Improvement
scheme of a New Cost Estimation System in
Small-to-Middle Size Construction Work”, Journal of
Korea Association of Real Estate Law, Vol.23, No.l,
pp.115-132, March 2019.

601

[9] J. H. Lee, S. H. Baek, “Study of a Online Survey System
for Monitering of Construction Cost on Construction
Site”, Proceedings of the Korean Institute of Building
Construction Conference, The Korean Institute of
Building Construction, Daejeon, Republic of Korea,
pp.202-203, June 2020.

[10] J. S. Park, A Research on Alternatives to the Historical
Unit Price Method for Public Construction Projects,
Master'’s thesis, Hanyang University, p.34, 2016.

[11] B. S. Park, Structural Modeling for Analysing Risk
Factors of Urban Regeneration Program, Master's
thesis, University of Seoul, p.67, 2013.

[12] J. H. Lee, S. H. Baek, ‘Development of Survey
Framework for Prevailing Wage in the Construction
Industry”, Journal of the Korea Academia-Industrial
cooperation Society, Vol.21, No.l, pp.138-147, Jan.
2020.

DOI : http://dx.doi.org/10.5762/KAIS.2020.21.1.138

2 A &(Zheng-Xun Jin) EER
+ 20144 8¢ : ALAIEYStL

Lutriel A58k (FeHAD
+ 20204 2¢ @ AeAEOSHE

Auteyshel A%gstat (T
20209 4¥€ ~ @A -
EA7EAdTY AT ATY

(HAED
Cost Management, F-A1#2], A8A|=/AH2

8 & S(Seung-Ho Baek) (X359

+ 20008 7€ : SFEw il
A3 (FE4AD

20109 12¢ : oprfsla ikl
A3 (FSHEAL =7)
20009 8¢9 ~ @A :

A7 |EATY AT

.

(A Ho}:)

1__

Cost Management, AGA=/A2 2AYPL E4



