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Abstract : The New Excellent Technology (NET) designation system, introduced in 1989 for the purpose of promoting
the development of domestic construction technology and enhancing national competitiveness, reviews the statement of
construction cost of new technologies. And the cost reduction effect such as design, construction, and maintenance cost and
the effect of reducing the construction duration are evaluated as an evaluation criteria of economic feasibility. However, in this
evaluation process, differences of opinion between the institution of construction cost estimating standard management and
the new technology developer about unique technologies frequently occur. In addition it is difficult to objectively compare the
construction duration with existing similar technologies because there is no information on productivity as the current cost
estimating standards for new technologies only present the required amount per unit quantity. In this study, the current state
of cost estimating criteria review procedure, evaluation criteria, and cost estimating standards establishment method were
analyzed when screening for the designation of a new construction technologies, and compared with overseas cost estimating
standards, measures to improve the cost estimating standards of current construction new technologies were suggested.
Through the improved cost estimating standards of this study, it is expected that cost information on new technologies will be
provided to clients in more detail than the current ones, and the availability and applicability of new construction technologies

would be improved by simplifying the construction cost calculation process more.
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Table 1. Precedent researches in a branch of the New Excellent
Technology in construction

Research subject

Prior
research

Content of the main research

Improvement
of the New
Excellent
Technology(NET)
designation
system

KICT (2005)

« Through a comprehensive evaluation of the

designation and utilization system of new
construction technologies, improvement
proposals are suggested so that the
designated new technologies can be utilized
in the construction site

Park and
Oh (2006)

+ Based on the results of comparing and

analyzing the current status and problems of
technology usage fees for new construction
technologies, improvement proposals of the
usage fees for new construction technologies
are suggested from various aspects

Park and
Cho (2008)

« To minimize the risk of the client’s on-site

application and to promote the application of
the developed new construction technology,

a plan to introduce a performance insurance

system is suggested

Park (2012)

« Prepare the improvement direction for the

new technology protection period, taking
into account the technical characteristics
of new construction technologies and
construction site conditions

Promotion
of utilization

CERIK
(2001)

« After deriving the characteristics of the

field application of new technology and
the cause of the sluggish application

in the field, evaluating the current new
technology-related system, and suggesting
an improvement plan

Park et al.
(2006)

« Analyze the current status and operational

problems of the New Excellent Technology
designation system, and propose a plan to
promote site utilization

The effect
of ripples

Paek et al.
(2011)

+ Quantitatively analyze the economic ripple

effect that directly or indirectly affects the
domestic construction industry, and propose
an analysis model through the survey data

Cost estimating
standards

KICT (2011)

« In order to prepare the cost estimating

standards for national new construction
technologies, a survey form was developed
and applied to actual cases to verify
adequacy, and to propose a management
plan for the cost estimating standards

Others

Jeong and
Kim (2021)

+ Measure the importance of emerging

vocabulary for each new construction
technology, analyze topics according to
technical application fields, and infer the
trend of changes in vocabulary with high
influence by topic
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Table 2. Example of comparison of construction procedure for

Table 3. Example of review of required resources for each detailed

new technology item of construction procedure for new technology
Construction procedure New Required manpower,
Standards technology Construction equipmept and Required
Existing New of Cast Estimate unique area procedure materials Unit q?l:nﬁty Source
technology technology (malfk f)) / detals Lo dimension
applicable) name
Common 6-3-1 ) 0.47 (3 times
lywood -
@formwork | ®formwork Plywood formwork piyw! m standard)
fabrication fabrication ) ; . '
installation and Dismantling ] 00183 Standard
square \ .
@Attach Standards o Dformwork Smber - m times Esticrr?asiin
special sheet suggested by a developer fabrication standard) System 9
@formwork het
Common 6-3-1 assernbly Civil work,
@formwork | @formwork Plywood formwork C ; 6-3-1
assembly assembly installation and (;ncr;e] € ) <on 0.10 (3 times | Plywood
Dismantling(4 times) 0 perso standard) formwork
Worker
Common 6-1-4
®pc<;)unricrzzte @[)C(;)ur;icrzzte Ready-mixed concrete
pouring sheet .
al - m 1.252
~ ~ @Attach materia company
71E9] 1A Al sigah=Alol thet ol 5 A special sheet | normal 000 standards
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[Note] @ This amount of work includes short distance transport and material
surcharge.

@ Timbering material and quantity per unit are not included.

@ When assembling and dismantling formwork in the water, it can be separately
accounted for.

F4 A4 Al EEBHOIN F2 AAISHL A Hels
B 4 QRIS ANSH: TAE mEn, BobERe) 1
o AZehl 22 A AR ERElR) ger)

A7lE BAGE A/ HEK AR Ailo] 7usi]
NEER E BEEH T J]E Hof] EAS Hlasto]

Table 4. Example of ltemized Unit Cost of New Technolog Proposed by Developer in the Stage of Review

. Required labor, equipment and . Amount(won)
Cgr';sz:cliiﬂrcem materials Unit Required Uriesiizoam) (=required volume X unit cost) Source of Note
details . quantity . Subs . Subs unit cost
item name Standard Material Labor Material| Labor sub total
0&P 0&P
domestic, . ) ) ) . price information
plywood 12%1220%2440mm m 047 33,510 15,750 15,750 book(22.05)
®formwork Sﬁ;ﬂgf 36mx3.0cmx3.0cm| m | 0018 | 790,614 - - a3 - -] 14231 p”gg(')”kf(‘;rzmg;o”
fabrication I
@formwork January, 2022
assembly concrete . person 0,10 . 242,138 : : 24214 - 24214 the unit price
form worker of wage
in market
sheet - M| 1252 | 15000 - - |18780| - - | 18780 | Pricesuggested
material by developer
@attach spedial | th” uary'i 2022
sheet norma - person 0,042 - 148510 | - - 16237 - | 6237 e unitprice
worker of wage
in market
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Table 5. Example of standards of cost estimate by RSMeans in U.S

03 31 Structural Concrete

03 31 13 - Heavyweight Structural Concrete

03 31 13.25 Concrete, Hand Mix

0010 | Concrete, Hand mix for small quantities or remote areas 8 ©

Daily | Labor- . are Costs Total indl
0050 Includes bulk local aggregate, bulk sand, bagged Portland Crew Output | Hours Unit 0&P(§)
0060 cement (Type 1) and water, using gas powered cement mixer Material Labor |Equipment| Total
0125 2500psi C-30 135 0.059 CF. 403 243 1.20 7.66 9.45
0130 3000psi C-30 135 0.059 CF. 435 243 1.20 7.98 9.45

FASHAL W= S 11 71EE QA8sALT g7
galo] Aget & 7Iee dolal, 11 @ Vet &
AQ1 0] QUTtal T O] AVlE LA AP 1%
= A s #d 59 g0l B 7|E Vs Hil
AR 71EE 2] HgHelet g & 71Es THoH
EITk.

0
i PN

3

H

= |
e (o

3. WAt YEE EE A4 AINYIIE
sl Atz

3.1 0|=2| RSMeans

H]= RSMeans= ¥ 25 S8loh=t] QL=
ZQl AARE 7O 1o 1 AYFT} 1Y 4=8lioh
gkl tist A E g O R YA7IE APEsH= AR
7 AFRAOICE (Table 5= 35 ©VHE FAISHL R
oM, ZES TXRE FQ B U A 4o w2
Fotal, olg 252 AlZsk=t Qs AR (Crew)Qt 1
2 7of ool MAtel= 1Y AlGE (Daily output), 123l
SR SEHY Qe RE0l Z4(Labor-Hour), ZFHT
L1(Unit)E AAlISEL ACE F=8F, O] TIY AR (Material),
= (Labor), ZH](Equipment)d =H|EBare cost)2t 7H
H](Overhead)?} Ol (Profit)& Z§et H|&(Total including
0&P) AHE A3l ACh

(Table 6)2 C-30 ZZ0f thst HIE

N

[
VS

a

=
7

-

z)
[l

Of

re

i

3

V:‘:l

r

[N

o

I

=

Rod

—

)

Hl

-

0% 0

il HT
H1
x
HT

9] ol HOF1l Tt o] AdxE U 1
HAUOR & e 8240, £HE 7
g LRH|E $41.05(=$328.40/82%), 24Y AHIH]
$20.25(=$162.00/85<)0ICt. (Table 4)0] =M 2=
2500psi9] ZHZE QIHEMI O] 1Al ZEE 135C.F.(Cubic
Feet)O|22 1CF.E BR34E= 0.059(=8/135)0]Ct. 07]0f
Z1219] 4 =FH|, AHHIE HotH 1CFE kLR HI=

$243, 1ICF.B AHH]= $1.27} AHEETE AFRH]= (Table

5014 TP HIE 02 Mg AAIGkL QITh

O]ZA RSMeans®] Y7HFE71Z0A= (Table 5)01|A]
o Zo] g FE9] AYF, 1Y AlSE, HIY 3, T
g HIE 5 el 4= 1O, (Table 6y} Z0] A% F
HollA&= ofig &R0 74, =@, ZHHIE & 4= ATt

0]=t RSMeans 7|dt @I7HPEEIA 2 oY SEHERE T
e 5 819l gt 3 R, oY AYA0] 19 Al
2 12]3] H 8 &8610] KT} G885 0% HVIE g
4= QUo}. o 19 AlEEe AR AlSEo] tist SEAE

Al
THO| VIEARE g8 Vhsolth

Table 6. Example of work crew of standards of cost estimate by
RSMeansin U.S

Crew No. Bare Costs incl Subs 0gp | CostPerLabor-
Hour

f q Bare Indl.

Crew C-30 Hr. Daily Hr. Daly | oo | ozp

1 Laborer $41.05 [$328.40| $62.10 | $496.80| $41.05 | $62.10

1 Concrete Mixer, 10
CF.

8 LH., Daily Totals $490.40 $675.00| $61.30 | $84.38

$162.00 $178.20| $20.25 | $22.27
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Table 7. Example of work crew of standards of cost estimate by
Spon’s Price Book in UK
CLASS F: IN SITU CONCRETE
Resource - Labour Labour £ Plant £
Concrete gang
1 ganger or chargehand (skill rate 4) 18.73
2 skilled operatives (skill rate 4) 35.30
4 unskilled operatives (general) 68.51
1 plant operator (skill rate 3) - 25% of time 5.50
Total Gang Rate/Hour 128.04
Resource - Plant Labour £ Plant £
Concrete
10t Crane (50% of time) 28.73
1.00m’ concrete skip(50% of time) 2.04
11.30m*/min compressor, 2 tool 4861
four 54mm poker vibrators 6.11
Total Rate/Hour 85.48
Table 8. Example of standards of cost estimate by Spon’s Price
Book in UK
Placing of Gang | Labour | Plant | Material Unit (Total rate
Concrete; Mass hours £ £ £ £
Blinding; Thickness
ne 150mm 0.18 23.05 091 ? 23.96
150~300mm 0.16 20.49 262 ? 23.11
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Table 9. Proposed format : Standards of cost estimate for New Construction Technology

[New technology name] OOO construction method

1. Name of work item

Standard of quantity per unit Unit Cost Required cost
Description Specification Unit Quantity Amount of work of the base year" (unit: Won)
0010 Labor name of work type -01 berson number of the unit price 000
H b

name of work type - n person of wage in market 000
machine name(standard) -01 000

0020 | Equipment number numt;?r of Daily output cost per day © e
machine name(standard) - n macnine 000
name of material(standard) -01 ; 000

0030 Material quantity reqwrgd material unit cost®  —————
name of material(standard) - n quantity 000
Sub total 000

*note) a(unit cost of the base year) : The corresponding unit price in the year of designation or revision of new technology
b(the unit price of wage in market) : Construction Association of Korea(CAK), Construction Industry Wages Survey Report(the unit price of wage in market)
c(cost per day) : After calculating the ownership cost and operating cost (transportation cost if necessary) of the machine equipment, multiply the daily working hours

(basic 8 hours) to apply the equipment usage fee per day

d(material unit cost) : Exemplary transaction price or price published after investigation by a designated institution for price survey, appraised price, similar transaction

example price, quoted price, etc.
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Table 10. Comparison of the existing and proposed format in the Standards of Cost Estimate for the New Excellent Technology

(a) Existing format (OO0 pavement method)

[New technology name] OOO bridge paving method

Construction procedure and main process

pavement preparation — rail installation and dismantling — pavement — curing

Cost estimating standards
3. pavement (per m?)
Description Specification Unit Quantity
pavement worker person 0.000
Labor special worker person 0.000
normal worker person 0.000
concrete pavement roller 12.0m hr 0.0000
Equipment
concrete pavement surface finisher 12.0m hr 0.0000
rail piece 0.0000
Material - -
rail support piece 0.0000
(b) Proposed format (OO0 pavement method)
Cost estimating standards
3. pavement
Standard of quantity per unit Unit cost of Required cost
Specification Unit Quantity Amount of work | the base year (unit: won)
pavement worker person (A1) (LAT) (AT)x(LAT)
0010 Labor special worker person (A2) (LA2) (A2)x(LA2)
normal worker person (A3) (LA3) (A3)x(LA3)
concrete pavement roller (12.0m) vehicle (B1) o (?P) m’ ) (EB1) (B1)x(EB1)
0020 | Equipment - aily output
concrete pavement surface finisher vehidle 82) (EB2) (B2)x(EB2)
(12.0m)
rail piece cn (MC1) (CNHx(MC1)
0020 Material
rail support piece (C2) (MC2) (C2)x(MC2)
> required cost
Sub total (manpower+machinery+material)
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Cost estimating by Existing Production rate Cost estimating based on the proposed

for new excellent technology improvement method in this study
Quantity take-off ‘ Quantity take-off |
2 || Resource requirements & 2 ‘ Unit Price based on work crew i(

Use of Production rate
i for new excellenttechnology |

Use of the proposed
improvement method

¥ Determination of resource
requirements such as materials, v |nproposed improvement methed,
labor, and equipment required for by providing the required cost for the
eachwork amount of construction per day, the

price survey on the basic unit price
|:3:| Unit cost survey

and the itemized unit cost calculation
¥ Unit cost survey for actual

procedure are omitted.
transaction price or price by a
designated agency for price
surveys(material cost, labor
cost, machine price, etc)

4 Caleulation of Itemized
Unit Cost{2HTH7H
¥ Calculation of material cost, labor

cost, and overhead cost {including
equipment cost) for each work

|E|| Construction cost estimating | E” Construction cost estimating |

¥ Calculated by applying ltemized Unit
Cost to the quantity for eachwork

‘ Construction duration estimating I

¥ Itis possible to calculate the
construction duration by applying the
amount of construction per day.

Fig. 2. Comparison of cost estimating process of the existing and
improved method
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Table 11. "Mechanical pavement of Concrete surface layer (small machine),, Example of Calculation of ltemized Unit Cost (Standards of

Cost Estimate, 2022)
(a) Mechanical pavement of Concrete surface layer (small machine)
f Amount of work (ni/day)
\{Vork Name ofitem | Specification unit Requwfed -
item quantity General Tunnel Airport
pavement ) person 4
worker
Concrete special worker - person 2
surface layer I . 5
H normal worker - person
rgss:fnrlﬁ' 300 270 275
(sl pavenent 160kW | vehicle 1
machine)
excavator 1.0m vehicle 1 )
* Standards of Cost Estimate(2022),
water sprinkler 16,0004 vehicle 0.5 pp.357
(b) Calculation of ltemized Unit Cost
Required . X . . .
Work labor equipm?enlt and materials Unit cost (per m) Total cost (required quantity x unit cost)
item :
Name of item Specification Material Labor Subs O&P Material Labor Subs O&P Sub total
pavement general - 225,104 - - 900,416 - 900,416
worker construction
special worker | 9€nerdl - 187,435 - - 374,870 - 374,870
construction
Concrete
surface layer | ool worker | 9€N€r - 148510 - - 297,020 - 297,020
mechanical construction
pavement
(small paﬁgﬁgf”t 160kW 397,161 229,676 478,515 397,161 229,676 478,515 1,105,352
machine)
excavator 1.0m 429,903 229,676 234,463 429,903 229,676 234,463 894,042
water sprinkler 16,0000 283,614 138,736 138,736 141,807 95,148 69,368 306,323
Total 3,878,023

Table 12.FOOO Concrete layer pouring, of the concrete pavement method, Example of Calculation of Itemized Unit Cost (Standards of
cost estimate for New Construction Technology - Proposed format)

[New technology name] OOO concrete pavement method - 1. OOO concrete layer pouring

" Standard of quantity per unit Unit cost of the Required cost
Description b e
Specification Unit Quantity Amount of work ase year (unit: won)
pavement worker person 6 225,104 1,350,624
0010 Labor special worker person 2 187,435 374,870
normal worker person 10 400 148,510 1,485,100
0020 | Equipment concrete roller paver(12.0m) vehicle 1 (ni/day) 450,248 450,248
rail piece 14 14,060 19,684
0030 Material
rail support piece 2.24 49,000 109,760
sub total 3,790,286
5.2 BEEME 0|83 7|E J|=2| ZAHH|2tH| W 2 BEEMOIA 1Y AISZE 300ni (YERER) oI, 2
JhTEoro] g 84 e HEotIA BEE4Ale 0]836to] & 401, EHQIR 291, HEQIF 291, ZIZEH OH
APSSE AERQl EIBE B 2A7]E9] SAHIQ A 160kW 1, =AF7] 1.0nt 10H, &4} 16,0001 0.50HE 71
HIoke Sall AFESH 2171:9] SAMIE Hl W6k OF stal ATKTable 11 (a)). O1E TA=E HI=E A4
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2510 & SAHIE APFst A1} 3,878,023¢0] APEE QAT
(Table 11 (b)). 7IABHI= ARTE &8 9 2XZHEQ
Al £EHDE AEESE £, 19 AAARIOE 8IS H5
o] 199 ] A2 T E APSH Ziolth

AV|E B9 ARG AL 19 AISES 400niolH, 27}
& 691, SHOIE 201 HEQIF 10011} sig Al7|solA
NkEl Z32|EEHHO0IH (12.0m) 10He} olo] LSt g
1470, HLRET 224708 AAISHL QT =R HIE B
FEAT ORIZIAZ AISEYE7HE HESI oM, ZH]
Ot 70| AL 4171 WX} AAISH 7HA S & 61Tt
(Table 12).

(Table 13)+ Z0] & AP 12,600n TATE
71AAE A9 JAHIE HluehEH, Lrtshe Z5-
HE 7|£07 oF BEEH 0T APESH ZAHE 1,639
O, BAPIZHS 4282 APEEQI1, 41715 A7)
Hroto 2 APEE AlV|E ARHQ SAHIE 119999,
AZIZHS 3152 AFSE QUL 71E AlV|E Y77
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Table 13. Comparison of construction cost and duration

description Existing method ‘ Proposed method
Total amount of| 12,6000 (road width: 21.0 m, extension: 2km, Con’c layer
work thickness: 30cm)
Construction 1.63 1.19
cost* hundred million won hundred million won
Construction
duration 42 days 31.5days
0,
Variation Cost V 26.7%

Duration ¥ 25.0%

* Material costs (cement, aggregate, etc.) required for the concrete surface
layer pavement are all set with the same performance and quantity,
excluded from the above construction cost, and compared with installation
costs.
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