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Abstract : A construction standard production rates system for the factory built and on-site installation phases of OSC (Off-Site
Construction)-based precast concrete (PC) structures in apartment buildings was recently proposed to establish an objective
cost standard (Lee et al, 2021). In addition, the Korean government has taken steps to improve the institutional foundation
for the systematic calculation of PC construction costs such as revising construction standard production rates for major
components that can be applied to the on-site installation phase of PC method. In this study, we analyzed the results of a field
survey of apartment building PC structures and collected expert opinions to develop factory-built and on-site installation
standard production rates that can be applied to apartment building PC method. We also propose directions for improving the
standard production rates so that they can be applied to the site and component of apartment buildings by comparing them
with the current standard production rates. This study also derived the cost characteristics and cost reduction measures of PC
construction by calculating the construction costs using the developed rates and comparing the construction costs with the RC
methods of apartment buildings of the same scale. The construction standard production rates for PC construction derived in
this study are expected to contribute to the spread of PC construction by ensuring the objectivity and consistency of the results
of PC methods cost estimation.

Keywords : OSC (Off Site Construction), Construction Standard Production Rates, Precast Concrete, Construction cost
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Fig. 1. Research Procedure
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Table 1. Analysis of prior research

S Research contents
(year)
« Calculation of parts for assembling members (columns,
. girders) through on-site inspection of the PCF (Precast
Shin
Concrete Frame System) method
& Son B .
(2014) « Development of PC construction simulation, a model for

calculation of a construction standard production rates
system.

« Present application standards and construction standard
production rates system suitable for on-site installation of PC
Leeetal. method
(2021) « Confirmation of construction procedures and input resources
(manpower, equipment, materials) for each PC member
through on-site investigation

« Presents the product system required for factory
manufacturing of PC members (column, girder, wall, and slab
parts)

leeetal. | The man-hours per unit (i) by skilled workers (steel plate
(2022)
workers, rebar workers, concrete workers) are presented, and
correction coefficients for changes in standard specifications
of members are reflected.
« By surveying the opinions of industry experts, we evaluate the
importance of each factor in each stage of PC construction
Yun et al designA, production/tran§poﬁa§ion, and constrgction
(2021) " | « The thing that has the highest impact on cost in factory

production is the mold production and assembly cost (material
standardization, production quantity impact), suggesting that
there is a difference in cost in the factory production system.
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(Lee et al, 2021; Lee et al,, 2022). PC-T'—% O AR BEA1
TSI PCREAYO] AA|, A, 25, AISTAERE "E7}
OJATAIE &3l 2t QAR SAH|o| nxl= gk A
He TESIAUCHYun et al, 2021). TS YR AFoA=

RCEZHIE] HIWE Saff PCEH O] Brld e eeloh= ¢+
7t DHEQOL, TIRE AVE ez HIgS A&
Stal 0] AHEEO] A1Z1Foll tieh #elo] AQs Zios

ZAFERTHY 00 et al., 2006).

Table 2. Analysis of prior research

Author Research contents
(year)

« Comparative economic feasibility analysis of RC ramen
structure and PC system to derive an underground parking
structure format suitable for cost-saving, highly durable
housing.

« As a result of the analysis, the two-way PC system showed a
110% to 128% increase in construction cost compared to
the RC ramen structure, and the one-way system showed a
98% to 112% increase, which was similar to the RC ramen
structure.

Jo &Kim
(2015)

« A comparative study with the RC method was conducted to
evaluate the economic feasibility of the PC composite method.

« Perform construction cost analysis for apartment complex
underground parking lots (in case of PC method, construction
cost is calculated using contract price)

« As a result of the study, it was analyzed that the cost of the PC
composite method was reduced by about 11% compared to
the hypothetical conventional RC method.

Yoo et al.
(2006)
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Table 3. PC member factory production product counting system

ltem WALL GIRDER COLUMN SLAB
S S;caigg:trgn 1.0more than | 1.0more than | 1.0more than 1 0under
P () ~3.0under ~3.0under ~3.0under ’
L Ironsmith 0.37 0.60 0.15 0.16
a | Rebar 0.54 0.34 0.46 031
b | worker
o
;| Conarete | g o7 0.11 0.05 0.05
worker
ltem 1.0m | 3.0m | 5.0m | 7.0m | 9.0m |12.0m
Premium rate under | under | under | under | under | under
(Slab except) | Premium 122 | 100 76 5g 45 34
rate(%)
Cycle matter | material : separate account
Y « Factory equipment (lift included) : reflection of expenses

Table 4. Expert opinions in factory production

ltem Expert opinion

+ Need to change material costs depending on the
number of mold uses

+ Need to reflect construction procedure such as
additional construction procedure etc.

Hands-on worker
in factory

« Exact explanation on the construction procedure and

Production Rates the work socope

and cost « Check the variation of quantity per unit depending on
specifications of PC member such as weight, size etc.
+ Check the Overhead cost basis in factory production
PC method + Need to repond to changes of factory production
system.
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Table 5. PC structure standard production rates

. . . Standard daily
Category Unit | Dimensions | Qty. e e
Form work Carpenter| person - 3
Special worker person - -
Column
Common labor | person 2
Crane unit 50ton 1
Form work Carpenter| person 4
Special worker person 1
Beam Common labor | person 2
Crane unit On-site 1
Lift unit | conditions | 1
Form work Carpenter| person 3
Special worker person - -
Wall
Common labor | person 2
Crane unit 50ton 1
Form work Carpenter| person 4
Special worker person 1
Slab Common labor | person 2
Crane unit On-site 1
Lift unit | conditions | 1
Module Less Less Less Less More
wight than than than than than
Coefficient 9 2ton Ston 8ton 11ton 11ton
OEMCeNt ~Coefficient | 1.15 | 1.00 | 090 | 080 | 0.65
Calculate x Daily construction
criteria = Standard daily construction x Coefficient

Table 6. Mortar grouting standard production rates

Standard daily

RIS O Q. construction(rm)

Category Unit

Plasterer person - 2

Common labor | person -
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ol 801 SOl ARV EQ 0% L}E}”EKTable 7.

Table 7 Expert opinions on field installation

Experts Opinions
« It is necessary to calculate the width considering the

Production height(Lifting conditions/Equipment).
Rates « In apartment complexes where small members occur
and cost frequently, it is necessary to reflect the characteristics of the
members.

« It is necessary to reflect the construction difficulty of each
PC member.

construction | -« It is necessary to reflect the conditions of use of exclusive

equipment(Tower Crane/Lift).
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Table 8. 2023 Construction Standard Production Rates
Items Work team Size p\{evroég?(::) Surcharge
- + 3 frame carpenters | 5ton under 15
GC(ZIuAmPrf « 2 plasterers 10ton under 13
installation | 2 ordinary worker | 20ton under 10 If the
nstallalion | 1 crane 30ton under 8 construction
height
6-7-5 PC ?framg Icarpinters 15(;ton undder 13 exceeds
irder | * 1 special worker ton under 30m 10%
_ giraer « 2 ordinary worker | 20ton under 15 '
installation | 1 crane 30ton under 12 of the
construction
6-7-6 PC « 3 frame carpenters amount is cut
slab « 1 special worker Ston under 27 off.
. . « 2 ordinary worker | 10ton under 22
installation | _ 1 crane
1 IT HF
3. PC3H Sl
3.1 3
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Table 9. Calculation Standard of mold processing cost

ltems Calculation Standard

« Price Information Magazine in the first half of 2023
(Feburary issue), Application of the construction
workers’ wages,, Construction machinery cost

Price information

2L ASHIE 18] AFEVIEOZE KFAH] 54,9469, =57
H| 37,8349, ZH|(RZH]) 22700290 F miE 115480210]
RSO, APEE HIgS £ ZZ7I1ToIM FgE 1
QX ZRAEL MFH 9 fARSE =FEOE S0l

« Based on the formwork (600x1,200mm) standard,
the quantity of materials was calculated by applying .
! Table 11. Mold processing cost (Labor cost, Overhead cost)
Materials cold rolled steel plates (plates, vertical beams, . g
horizontal beams) and high-strength bolts. -
Material - Consideration of 10% residual value of materials : : Unit | Amount |\ o
Cost (cold rolled steel plates) Items Size Labor | Unit | Qty. (pnce) (\t/vor;/ [
won on
« The input required for processing was calculated
Labor ) . ) Basi
) using the construction work 1-1 Steel Processing asic More than!| Steel
and Assembly of Construction Standard Production steelwork 60 Ler | PErsON | 2.60 230,145| 598,089 | 24,649
overhead . ) ton | worker
Rates. (Factory production). input
. « The material costs of mold, rebar, and concrete Basic
Material cost by were calculated based on the PC members of the welder More than Welder | person | 1.281249,748|319,927 | 13,185
member . 80m
apartment complex input

-

BEE MEHIE B9 F=EEVEA] 10% XEghof o)sh
AARIQL BB S E8ct 71ZHIE SHakso] AHESIA
O, A=A AAIHIE ndE 54,94649] HZ0] BHAIEI
CHTable 10). 7F&Hl= AL ZA 3E2EL A5 1-1 EZ
71E TYHEEAAANE E8519 0, PCTHE 25FY 1
2E 7350 ZREAIEE 60ton0lAat 28Z0] 80m
OlAE 7|E0R QEAtEEE, g8DE
g L-H] 37,8349t AlZH] 22,700€0] EAISIGICH Table
10).

Table 10. Mold Material Cost

Qty. | Unit price | Amount| Composition

Material | Item (Specification) (ton) (won) (won) ratio

Cold rolled steel plate

Plate 0.022611,329,200| 30,051 69.1%

(T4mm)
Vertical |Cold rolled steel plate 0.0042|1.333.900| 5,654 13.0%
beam (T3mm)

Horizontal | Cold rolled steel plate 0.00281,333,900| 3,770 87%

beam (T3mm)
BoltNyt | Hioh tensionbolt ) - | 4033 | 93%
(12mm)
Total 0.297 - 43,507 -
Material cost per mi
(Includes 10% residual value of {0.0412 - 54,946 -
materials)

% Unit weight of cold rolled steel plate : 7.85ton/ni
(Application of Construction Standard Production Rates / 1-2-4 Unit cost
of materials)
% Unit price of material(2023.02 Price Information Magazine)
- Cold rolled steel plate(0.30<T<0.35 1,219x2,438mm) : 1,333,900won/ton
- Cold rolled steel plate(0.40<T<0.45 1,219x2,438mm) : 1,329,200won/ton
- High Tension Bolt( 12mm/20mm) : 155won/ea

S HERFHIA-O00O Al5BL OITWIE HAEAN, GANG
FORM(H=3m), 119,80121/ni(2022)
SHREZZA-O0O~007 ISR AAZAN A5EE, A ZHD=1m,
H=3m) 114,948%1/n}(2021)
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T

Total labor cost - - - - 918,017 | 37,834

Overhead cost

(60% of labor costs) 550810 22,700

% Application of construction worker wages in the first half of 2023
- Steelworker : 230,145won/person, welder : 249,748won/person

3.1.2 EE At83l0f HE XN 2 H| Bzt

B9 ARESle= SAH] FHg fItt ieaE B
Ed} QLOM (Yun et al, 2021), EE ARSE50] T2 PCH
A8 MEH|O) MskE gllshy] Qs PCiad L, Fd,
FITE MTHIE FH2610] Aok, AFSSISE /T 50
SI7HA] 108] T2 Brdsto] AHEH] HIlE AESIAL.
sY1A9] PCRANE ABHIE A ) 716 ) ¥ ) S22

Table 12. Material cost by PC member

Column Girder Wall Slab
ltems (1.0m (1.0m (1.0m (1.0m
under) under) under) under)
) Mold 725,633 | 1,630,278 | 306,427 | 226,202
Material cost ™1 ™17 341.023 | 749748 | 271,580 | 207,064
(won/r)
Concrete 97,160 97,160 97,160 97,160
. Total 1,164,716 | 2,477,186 | 675,168 | 530,426
Composition
ratio of Mold 623 65.8 454 426
matfg/ia)l Rebar 29.4 303 4022 39.0
cost
? Concrete 8.3 39 14.4 183
10times
(10%) 72,563 163,028 30,643 22,620
20times
Change in (5.0%) 36,282 81,514 15,321 11,310
mold cost by 30times
number of 24,188 54,343 10,214 7,540
(3.3%)
uses
(won/m) 40times
(2.5%) 18,141 40,757 7,661 5,655
50times
(2.0%) 14,513 32,606 6,129 4,524

% () : This is the application ratio of mold material cost according to the
number of uses.
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CH Ol= 2E 13AKE 7159 HIE O ARESISrol THE

ECHlg HalE His AigH (B, A, 23TE 23
= 2 13418 O] Jt 7S 61%, AT 65%, B 45%, &
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Table 13. Material cost changes depending on number of uses

Column Girder Wall Slab
The (1.0m under) (1.0m under) (1.0m under) (1.0ni under)
number
of uses | Material Re'duc Material Rgduc Material Re.duc Material Rgduc
cost(won) tion cost(won) tion cost(won) tion cost(won) tion
rate rate rate rate
10times | 511,647 | 56% | 1,009,936 | 59% | 399,383 | 41% | 326,844 | 38%
20times | 475,365 | 59% | 928,422 | 63% | 384,062 | 43% | 315534 | 41%
30times | 463,271 | 60% | 901,251 | 64% | 378,955 | 44% | 311,764 | 41%
40times | 457,224 | 61% | 887,665 | 64% | 376,401 | 44% | 309,879 | 42%
50times | 453,596 | 61% | 879,513 | 65% | 374,869 | 45% | 308,748 | 42%
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Table 14. Factory production overhead cost
Items Column Girder Wall Slab
(3.0nfunder) | (3.0munder) | (3.0munder) | (1.0munder)
Labor Cost(won) 158,668 234,434 228,380 122,830
Main 73,885 127,434 | 118135 | 57,547
equipment
Rebar
. 7,028 5,195 8,250 3,517
Overhead | processing
costiwon) | - ding 3,690 3,690 3,690 3,690
General tools 4,760 7,033 6,851 3,686
Total 89,333 143,352 136,927 68,441
Ratio of overhead cost to
labor costs(%) 56.3 61.1 60.0 55.7
Standards | Production | 44 3929 1865 2374
for scale(m) ) ’ ’ ’
apartment Weighted Y
complexes|  ayerage 9.2%
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Table 15. Factory Production Rates

(Per ni)
ltems Unit Wall Girder Colunm Slab
Ironsmith Person 0.37 0.60 0.15 0.16
Rebar worker|  Person 0.54 0.34 0.46 0.31
C\Zgﬁg‘e Person 0.07 0.11 0.05 0.05

F=(S8Y 9Y, EFAE) 27149 dde Al &

- The following rates (%) are applied to the basic man-hours
according to the PC member specifications.

1.0m | 3.0m | 5.0m | 7.0n | 9.0m |12.0m

under | under | under| under | under| under

Premium rate(%)| 120 | 100 | 75 60 | 45 35

% For slabs, rates are not applied as they are based on 1.0m.

Notes Items

@ This produce rate is based on manual manufacturing
equipment.

@ It includes mold assembly and disassembly, rebar
processing and assembly, concrete pouring and curing,
and surface finishing work.

® If mold modification work is required, a sheet metal
worker is added up to 100%.

@ QOverhead cost are calculated separately and reflect 60%
of the production man-hours.

® Industrial accident insurance premiums, other expenses,
indirect labor expenses, general management expenses,
profits, etc. were not included in the overhead cost

® Material costs are calculated separately according to the
design quantity.

@ The number of mold uses can be calculated up to 50 times
considering design conditions.

The cost of creating detailed drawings and transportation
costs are calculated separately.

Commentary
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Table 16. Comparison of PC construction site installation parts

. Construction Standard
Construction Standard R
Items X Production Rate system
Production Rates .
suggestion(Draft)
Range « Column, Beam, Slab + Column, Beam, Slab, Wall
+ 2ton under / 5tonunder /
Size Ston under /10ton under / 10ton under / 20ton under /
20ton under / 30ton under
30ton under
. « If the height is over 30m, a + No need for height
Correction o . ) .
10% surcharge is applied. correction
« Including filling of mortar + Mortar filling provided
Etc.
(Column) separately
3.2.1 HF™ XA
PCEH AFMR] & e Qo 2558 2714, 7B
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T

QI A F9l B 19 7IEEAIZNY AlBBE AEsH
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Table 17. PC member field installation investigation site

0000

A-15BL 0000 0000 0000
A2BL Apartment Knowledge distribution
Apartment .
N construction Industry Center center New
construction N X
—_—" work New construction construction

Apartment Underaround Factory-type Distribution
complex 7floors €9 building 7floors center 4floors
parking lot B1
(37Type, (18,1281) (Total floor area | (Total floor area
36houses) ! 38,372m) 37,363n)
AYTAR BAE Reizo] 242 Bols), duE
3Y O|&9] AlFH(ea)g &Qloto] HIHSIRALE. Sal. 3=

A AAx 2 AEAIA FESA I YT FE A
4 5~6QD) O FolLo] BEEAE F8ok= Z10] Fst
Z10Z HOZITE QYA ER (ea)2 5L HH0IA BEE
Al thH] 715 97~108%, ATl 100~109%, S2HE. 93~100%
SZEOF UML) E5), 7S AT Q) 2tonk| T #20]

Table 18. Field survey results

ltems Column Wall Girder Slab
2ton under 16 12 21 27
Amount | Ston under 15 1 - 25
of work 8ton under 13 9 17 -
per day
(ea) 10ton under 13 10 - -
12ton under 10 7 15 -
+ 3 frame carpenters
+ 3 frame carpenters )
. « 1 special workers
PC « 2 ordinary worker )
. . « 2 ordinary workers
Work | installation | <1 crane 1 arane
team + 2 aerial work platforms| | 2 aerial work platforms
l\/Ior‘['ar « 2 plasterer workers -
grouting




Table 19. Construction amount per day compared to standard

rates
s o 2o | S | S | 060 |
10ton
standard rates | ea 15 - 13 10 10
Column | survey results | ea 16 15 13 13 10
contrastratio | % | 108.1 - 976 | 1021 | 973
standard rates | ea 19 - 17 - 15
Girder | survey results | ea 21 - 17 - 15
contrastratio | % | 109.0 - 99.7 - 102.1
standard rates | ea 27 27
Slab survey results | ea 27 25
contrastratio | % | 100.0 | 92.6

Ae BEEA tH] 109%71K) Al&8ko] S7Fskl o] &
SRR 2tonHTh O] 4 & Eeloto] A1-st= Z0] A& st
ZIOF LIEFITK Table 18, 19).
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=/, StonA¢F A& 2ton0] W, Stond| T 27l FHOF2
Holoto] Aot [r] FAE 2tonn| L #240] 43% &
AR O, 71S AHOIA EEA! thH] 108~109%9]
ALPdo] dhlish= A0 Slw|RITT
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PC7IE3 A ARE AHAES 11216H0] 2 30ton
7HR 571 A Q= MAISIALE AYzE FE2 Q(FES
S HEQIHR) 501, A1) ROz AMAISHACE. FAl
ARIE Qlall Hie Afizo] Qs AMdol AlSEs 71224
o, IAZE A & 59 A0 ALlsiieon,
VAR 2 SEE AP0 Os AlSEE REEE S
2 9| F4l& 7ieoto] RAISIACK Table 20, 21, 24).

Table 20. PC Column in on-site installtion

(Per daily)
i L Number of
Items Unit Qty. Unit weight construction(ea)
Frame 2ton under 16
; Person 3
carpenters Ston under 15
Ordinary Person 2 10ton under 13
worker
20ton under 10
Crane Unit 1 30ton under 8
[Commentary]

@ Based on on-site installation of PC pillars.

@ Includes support installation and disassembly and verticality verification.
- Foundation concrete and foundation anchor bolt installation work are

accounted for separately.

® Crane specifications are applied considering working conditions
(construction height, construction location, etc.).

@ Tool damage and mechanical expenses for light equipment (self-
propelled aerial work platforms, etc.) are calculated as 17% of
manpower.

Table 21. PC wall in on-site installtion

(Per daily)
] L Number of
ltems Unit Qty. Unitweight | o ruction(ea)
Frame 2ton under 12
: Person 3
carpenters 5ton under "
Ordinary Person 2 10ton under 10
worker
20ton under 8
Crane Unit 1 30ton under 7
[Commentary]

@ Based on on-site installation of PC pillars.

@ Includes support installation and disassembly and verticality verification.
- Foundation concrete and foundation anchor bolt installation work are

accounted for separately.

@ Crane specifications are applied considering working conditions
(construction height, construction location, etc.).

@ Tool damage and mechanical expenses for light equipment (self-
propelled aerial work platforms, etc.) are calculated as 17% of
manpower,

SRz =2
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Table 22. PC girder in on-site installtion

(Per daily)
. L Number of
Items Unit Qty. Unit weight construction(ea)
Frame 2ton under 21
carpenters Person ’
D Ston under 19
Speoal.worker Person 1 10ton under 17
Ordinary Person 2 20ton under 14
worker
Crane Unit 1 30ton under 12
[Commentary]

@ Based on on-site installation of PC pillars.

@ Includes support installation and disassembly and verticality verification.
- Foundation concrete and foundation anchor bolt installation work are

accounted for separately.

® Crane specifications are applied considering working conditions
(construction height, construction location, etc.).

@ Tool damage and mechanical expenses for light equipment (self-
propelled aerial work platforms, etc.) are calculated as 17% of
manpower.

Table 23. PC slab in on-site installtion

(Per daily)
. L Number of
Items Unit Qty. Unit weight )
Frame
campenters Person 3 Less than 2tons 27

Special

worker Person 1 Less than 5tons 25

Ordlrllary Person 2

worker Less than 10tons 22

Crane Unit 1

[Commentary]

MBIt AT SeiEE ARIFER IAKAHE &
E510] Bl APRe} sHROIA SAl0] AlS0] Wlsh= 54
£ Hrgsto] EHQIE 1010] =7} TSttt 1AE =
AEH] 714219 @0l vislo] i HISS AEE &=
A== SHACKTable 22, 23).

4. PCZ'H ZAM| APE U ARy 2
4.1 PCEH SAH| 2

= Lo Al= RIS PCEH 9 BEEAe &80 3
AHIE AFESHl HIgS] E-g gRleilth =5 s
9] RCEH I Hluloto] PCEH O] BrRld g SHelotirt

Table 25. Estimation of Construction Cost of PC Construction

ltems Calculation standard

« 7th floor apartment building, 37Type, Total

Target floor area 2429.59ni
« Applies unit prices (materials, labor,
Base date construction machinery expenses) for the first

half of 2023

Factory + Number of mold applications per member :
production Applied 10 times, which is the field average
Application Delivery « Transport distance 50km
stage
. On-sﬁg + Includes PC assembly and TOP concrete pouring
installation
ETC + Reflects PC design cost, etc.

Table 26. Composition of PC construction costs

@ Based on on-site installation of PC pillars. :
. . h - . . .. | Material | Labor | Overhead
@ Includes support installation and disassembly and verticality verification. ltems Size Unit cost | cost cost Note
- Foundation concrete and foundation anchor bolt installation work are
accounted for separately. PCstructure and Shop |- o _
o ’ . . » Dwi Application
® Crane specifications are applied considering working conditions PC 9 f desian
(construction height, construction location, etc.). design | Conversion of original 2stifnsa%e
@ Tool damage and mechanical expenses for light equipment (self- structural drawing m ©
propelled aerial work platforms, etc.) are calculated as 17% of - -
Mmanpower Column(3.0ni under) | ) o
. GirderG.0nf und 5 o Application
PC irder(3.0rf under) m of developed
manufac Slab(1.0m under) m 0 production
Table 24, Mortar grouting wing | \wai3.0munder) | i | O (Bart::t)
(Per daily) Step(3.0ni under) m 0
ltems Unit Qy Amount of Delivery 50km, Round trip m (@] Estimate
: construction(nt)
Column(10.0ton under) | ea 0] @)
- Application
Plasterer workers Person 2 023 Girder(10.0ton under) | ea 5 5 o ZZveloped
Ordinary worker Person L assgribly Slab(5.0ton under) ea o) 0O production
[Commentary] rates
@ It includes formwork installation and dismantling, mortar mixing and Wall(10.0ton under) e © o (Draft)
grouting, and surface finishing work. Step(10.0ton under) | ea O O
@ Tool damage and mechanical expenses for light equipment (mortar Application
mixer, etc.) are calculated as 8% of manpower. of standard
Top Con'c Topping Con'c Set O (0] (@] )
production
rates

PCAH Az)= 2 30ton7HA] 570 74, PC SEjEE &
o 10ton7HX] 37 #ACE RIAISICE AZo] e
QI (FEEZ EFQIE, HEQIR) 601, FHQ19] T§Ho

b4 2B 22X 252 H2E 20244 3
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4.1.1 PC3H SAHH| LFEHS

TAMHE PCEHOR AlZE ZEFE(37Type, 15)°9)
Uis JAAE HEOR AHEaIth HIEAME 7]1Ee 2023
e A7) w9 9 7|1AZH1E HEsIRoH, thit Al
ol dAxXAE FEolo] EE AFESlS 103] 2utAT]
50kmE A 5Lt ot SFoA FEAHAR] & RCEHS
T AJELEE Top Con'cE E§H6I0] A PCEHO] Al
Q& RCEHL SLoHA AFEE = JAES SIATKTable
25). PCEH Q| H|E T8 thy &9 AW RAE
Fgolo] A -ZEAE - 28-S &R -Top Con'cQ] 55t
AR FESIR O, AE HIES AgH], LFHH]|, ZHIZ +
55t 2l HI89 41 S48 MREFOR Solg =
A= SIACKTable 26).

4.1.2 37EH|ZF SAH|

2 oAoAl RAISH PC SEAIE SHE HIEOZ 25
AFEEIS 108] 7150 MBHIE 28kt PCRANE AZH1E
£ APt AP Zat 2Ad 28 @HIES 7S )
A ) | ) SEiE £O2 HEton, AA AEHIE2 7
ZE PCEEFE A UI9A0IA] RIAISE AZHIEY oiH] oF
76.9% 4= OF AFETIATK Table 27).

Table 27. PC factory production cost

OSCY[Et PCALE ZAfH| LE S Plet B4OHY % SAfH| 24 - RCBELt Bl -

1 = AEHIY) AEE ThsoA & ZoE TetEr]
st AlErgzol 7HE & dgks niXls 559 ARSSl
IE HIZHSHE 2018 4= QAT EE9 ARBSIFE 50
SI7HR] E7k6t] A Eg 49 FAd &A= 32~7.0% &
Ael= A0 = LIEFGTK Table 28).

=

Table 28. PC construction costs in factory production by the
number of mold uses

Number of uses
20 times 30 times 40 times 50 times

Items

cost |Reduction| cost | Reduction | cost | Reduction | cost | Reduction
(won) rate (won) rate (won) rate (won) rate

Column| 703610 | 35% | 782424 | 44% | 524125 | 20% |512,143| 22%
Girder | 695,005 | 4.7% |770503 | 58% | 520531 | 27% |508373| 29%
Wall 690,703 | 53% |764542| 66% |518734| 30% |506488| 3.2%
Slab | 688,122 | 57% |760966 | 7.0% | 51765 | 32% |505357| 35%

4.1.2 ALK ZAH|

PC AR = 20238 AH7| AGF S H HA71A
ZAH|E vidsto] APESIGTE MAE HIES Y404
H) 715 ) AY ) SHE £O% UEoH, 3524 4
AHE thH] 91.8~108% 49| H|E0] EASIATK Table
29). 7Wdt EMe M ast A2 2tonA|TE 404 71E 5ton

Items Column Girder Wall Slab UW_} :I'I—Lzﬂngi %@6}@ ﬁ%@' éﬂ}m‘jl Q}: 3“’8%9] H]%
Standard Size | 3.0m under | 3.0m under | 3.0 under | 1.0m under O] ZAAgEs RleIAUCH, 7[SEMolAl= BEEE ¢
The nﬁsrgfer of 10 times 10 times 10 times 10 times Zi}(]):]q% 'E‘E]@'QE 9_]6}04 4~8%9] H]%O] %7]‘8}}:‘ Z‘lgi

: A5 QI
A Caleulation | 259 457 | g18187 | 534,906 | 523453
result(won)
B. Estimated 910,000~ | 830,000~ T ; : ;
g : able 29. Cost of installing a PC on site
costtwon) | 1,040,000 | 890,000 | 020000 | 720,000 9
RatoAtoB  |70.1~80.2% |91.9~98.6% | 50.9% 72.7% Consruction cost by size of members
anlg of , 789.2 3929 186.5 2374 Items Unit | 2ton 5ton | 10ton | 20ton | 30ton
production(n) under | under | under | under | under
1 0
Weighted average 76.9% A Column 199,295|212,581 | 245,286|318,872| 398,590
Develodpment Girder | ,on |161,617|178,629|199,645|226,264| 282,830
product
— ) /ea
ARHIRS ARl AuTeH, 0lg E ZFEH|7) prosaution Wall 265,727|289,884/318,872|398,590|531,453
— Slab 125,702|135,758|154,271| -
SHEl Aoz AZEHQl HigWhy &2 AEHIE9] 90% ° ' ' ’
Zom PR, B 7120] ARHIBO ZS HAME A b .Moraroroutng | 3017700
EA(A BEUAlLss = EuAD = ylolskx] o
SEGtHE, 2EARESE 8)IF AlISHOIRE WA & C. Column 249,762|288,187|374,643| 468,304
(@) HExO x SF RIR L 2715103 Construction
a1 o] ZHHERO] AERH|off thet AR H ul= 2716IRIT ctandard | Girder |won 178,629| 199,645 226,264| 282,830
i EA9] g ARl 71 2 ggFe ARl = Production Jea
Rates Slab - 125,702|154,271| -

SRR ST FAE 00N B 12,0niu ) 1S
#sio] Tt B0l0] Zisai, ol SRl ARl &S}

4) OOQO Al15BL OHIFE A ZA} 1027E-715 1,040,0009, AT 830,000
&, 891,050,000¢, 1= 720,00080)
OO00 AZBL Z=Z8d A ZA-71% 9100008, AT 890,0009

Column| % | 99.7 | 1050 | 1024 | 102.8 | 993

contrast ratio

1 0
(A+B)/C) Girder | % | 90.5 | 100.0 | 100.0 | 100.0 | 100.0

Slab | % | 100.0 | 108.0 | 100.0 -

% Mortar grouting amount into column : 0.017ni/ea

SN[ =2 E M5 H25 20243 38 HD
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4.1.3 PC3E SAH| AP

PCHZE Z&FEBTType, 75)2 UAME 7IECE A
Z}-2HHIE APFSE 23t PCEAMH] = 206919 APEE O
L}, 71E WollA= PCEH O] AeHdA HIg (659, 4
H| 27%)0] HIFE] 11 Qo} BE|& Q1 JAH] Gl gl
& Qs AAHIE AQletal HIgS EASITE PCEH &
A AP AL FA 15.29910] APSEIQOMH, THAE dhy
HIZ S AEH] 654%, S8 5.7%, & ZH] 194%, Top
Con'c 94%= LIEFSITH Table 30).

Table 30. PC method direct construction cost calculation results

Construction cost (One thousand won) | Composi
ltems | Description | Material | Labor |Overhead Total tion
cost cost cost ratio
Total of PC cost 1,645,686 | 144,212 | 270,618 | 2,060,517
PC structure
and 508,151 - - 508,151
PC ShopDwg -
design | Conversion -
of structural | 40,170 - - 40,170
drawing
Column 118,428 - - 118,428
pC Girder 321,416 - - 321,416
manufac Slab 124,274 - - 124,274 | 65.4%
wring | 397889 | - - | 397,889
Step 27,553 - - 27,553
. 11ton truck, : : o
Delivery 50km 86,538 86,538 5.7%
Column - 24,171 | 24,660 48,832
Girder - 22,139 | 36,156 58,296
PC Slab - 25,470 | 41,594 67,064 19.4%
assembly
Wall - 35,583 | 67,657 | 103,240
Step - 5,622 | 10,690 16,312
Top con'c 107,803 | 31,225 | 3,320 142,348 9.4%

4.2 PC3'Y FHlg 24
2 AoA= PCHE 35
=Y #HO RCTHE ZEFE 9]
ol Hegd WU ZAldeg ERlsk
T = Chaah ETkFig. 2.

4.2.1 SAH| H|lm# A%
PCZH ZAH| BAS S510] PCEH AP ZAM] &
AE SIst o, ZAH] HIIE fldf 8¢ 1#29] RCH
x SETH @B TType, 15) VIS oz AAUHAE
Aol ZAMHIE AFESIETKTable 31). PCEH I CHH]E]
E RCTR ZAHIY] HOl= AFH(RES, §AFy, 4
E, 98, 320~ 2 1), 238 E R LE5I8e
H, A& dAsHo] Ad3A BEENE E8olo 4 &

oh
iy
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Selection of comparison group

- Selection of structures of the same size
-RC method design details composition

' - Preparation of construction cost comparison
-RC method design quantity calculation

Construction cost estimation
-Unit price applied as of the first half of 2023

' -RC method direct construction calcuation
(Utilize standard production rates)

Comparison analysis

-PC Vs RC comparative analysis of construction
costs

-PC method economic feasibility analysis

Fig. 2. Economic feasibility analysis performance steps

S A, =], HIE AFESH A &5HATK Table
32).

Table 31. Construction cost comparison range

ltems PC construction RC construction

« Formwork(Euroform, al-form,

+ PC production cost Gangform, etc)

Reinforced . * Rebar (Factory processing and
« Transportation cost ( VP 9
concrete assembly)
) + PC assembly cost .
construction - Concrete pouring

* Topping Con'c « Material cost (Including

transportation cost)

Table 32. Composition of RC construction costs

ttems Size Unit Material | Labor | Overhead Note
cost cost cost
Application of
Average/ Construction
Euroform g ul 0 0 ) Standard
Complex .
Production
Rates
Plywood 3 times, . 0 0 o
formwork Complex
Rebar
processing, Type- Il ton (0] O O
assembly
Pump car | 300n under, " o o o Application of
pouring | Steel structure Construction
- Standard
Setting )
Gangfqrm layer/General ; Production
Installation, o Il 0 0 ) Rates
) layer/Finishing
disassembly |
ayer
ALform la esrjg?r?era\
Installation, I3 yer/Finishin m O O -
disassembly y | o
ayer




4.2.2 RC34 ZAH| AP

RCEHAE PCEHM Lt HIWE ?Ia AAH|(A]
3T AEH= QoA o, SAH] AFEZ JA 14.69
ARNSH] 46.2%, L=FH] 52.4%, ZH] 14%)0] AFEEQICE
258 Hlgrge AFE 56.0%, B 26.8%, TATIE
17.2% = dHlsks SRIGIATH Table 33).

Table 33. Direct construction cost of RC method

OSCY[Et PCALE ZAfH| LE S Plet B4OHY % SAfH| 24 - RCBELt Bl -

A, OFA7|E0] ZolklE FAIZ AASH 247 EE £856)
= Z)0] AASH ZAoZ TSI} AEH| oAl H
£ B0 AIESIE Etlicto] 503)71R] Algd A A&t
H|9] 48% 7} A= A 02 BAEQIC) Tt MAH]| &9
5.71%E AHAISH 28] e Qo] 2EAZIE 30km7HA]
CHESH 22 2HHI9] 10%0]4 AZ0] 7hHset Z o0& B
CATK Table 35). 9 271 Q49] HI¥ o7 RCEHI} =Y
St =20] ZAH|7} EAIES SQ1GIH O Ol QIst AX

Construction cost (One thousand won) c " H AAole} st A 33735} AldEit] 59 PCEH 9
- omposition == = = =1
ltems | Description | \Material | Labor | Overhead Total = grg3IE ?Ist 7[Hd g Sall PCEH 9 BAldE SR
cost cost cost
& g Ao HojZIth
Total of RC cost 672,434 | 764,432 | 20,377 1457 243
(Composition ratio) | (46.2%) | (52.4%) | (1.4%) | " "
Euroform | 18,547 | 115,041 | 3449 | 137,038 Table 35. Construction cost reduction cost change
leryr\:v(\)/(())?k 23301 | 58418 583 82,302 Existing Development(Draft)
9 Construction Construction ;
Formwork ™ - fom | 66910 | 65,005 | 1341 | 133348 | 0% . cost ) cost Re"r:tc;m"
ems ems
Aform | 89382 |373829| - | 463211 A th°“5)3"d A th°”§a"d
won won
Total 198,142 1 612,383 | 5,375 815,901
PC cost PC cost
Rebar (Except design | 1,512,196 | (Except design | 1,456,342 3.7%
Rebar processing | 259,701 [ 121,412 | 9,920 391,034 26.8% cost) cost)
and assembly PC production PC production
Pump truck o cost 989,562 cost 942,362 4.8%
Concrete pouring 214,589 | 30,635 5,082 250,307 17.2% (Use 10 times) (Use 50 times)
PC PC
transportation 86,538 transportation 77,884 10.0%
4.2.3 ZAHH| H|m M cost(50km) cost(30km)
’274]51% E@'@ PC%H]:}]Q—] %/\]'H] H]il_?:ii} ch‘ﬂxj" EHH] PC asse)znbly PC asse{nbly
cos os
41.2% SAHIZE E7Fl= Z10% UERECH, 7|E RCEA (Including 436,095 (Including 436,095
=123 = topping) topping)
£ PCHAR Hetsl= AARIEG5AH)E AT 42 RC
2 thH] OF 38% ZAMIZE SVt = ACRE SRIFUCE
O]= PCEH O] 654%E AFX|GHal Y= PCAIZH]| 9] Ygko]
A BHEE ZOE MEAHIE A 2]t PCBAF AIZHIQF Rl 5.48=

AFRIED, 2HEE)E MLIet RCSAF AIZHIE Hluls
H 532% +ECE Wsio] JgAYe Fadlchs PC3
Hol 50| Bt E S SIGIATK Table 34).

Table 34. Comparative analysis of construction costs

Construction | Except design Bxcept manufact.u fing
Items cost and supplied
cost cost .
materials cost
A. PC construction | 2,060,517 1,512,196 522,633
B. RC construction | 1,459,674 1,457,243 982,952
Ratio A to B(%) 141.2 103.8 53.2

OSC (Off-Site Construction)”7]8H0] PCHEE AlZ8HE
N HEO] it Sth7t 7hstt SHOE 7t Al L
O, FEFHOIME F|Z PCTAl thet AIHAIE S 8
Ste & PCEH &43tE Qs A=5Q1 A& ofal Utk
U PCHE SEFEQ ZAH| AFE7|ES] Bl 2
Shel HEZAHIC] 412 2 HES ofgA oo PCEH9
grgstof o7t Hal Qs AFoIT oo B AtoAE
PCTHR SSTH SAH] AFEE I8t 7|E 0% SEAE Y
SR ol thh A4S RIATSIATE

A, A8 AFEIet BEENE BAGH] 355
2o| EMol| &8t 4 Q= ZA AAS HASIQAC

EM, SEARAL 2o MRV} OAE 43 510] PCEH O
ok E41(Qh S ZHastirt,
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A, 7Here S4lg e8oto] PCEH SAHIE AHESH0]
ZAH] P HIEHSF QA4S BAEIICH
- PCAIE}, 21t PCATAER] SAM] AHE
Ui, Y 129 RCEH JAHIE Hlusto] dAlEe
SHHSH 4= Ql= T SEokE SRIsHICT
- PCEAH= RCZA}THH] 104.0% 2AH] S7F
- PCRIEH], PCRHH| 9] JAH] FZQ A 810l
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SIACE 2 6719 Aik= PCIALS] FYQACH AFH| &
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