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Analysis of Factors for Improvement of Economic Feasibility of Construction Cost
to Spread Application of OSC Construction Method for Apartment Housing
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Abstract : Recently, as the problem of the traditional on-site labor-intensive construction production method has been raised
due to changes in construction work labor and site conditions, the OSC method is gradually spreading as an alternative to
this. Even in apartment houses, the application of the PC method is expanding centered on the underground parking lot,
but the high cost structure is a problem compared to the conventional formwork method. In this study, factors affecting
the calculation of construction cost in the economic evaluation, which are the core of determining the construction method
for apartment buildings, are derived through domestic and foreign literature review and expert advice, the importance was
analyzed through an opinion survey targeting industry experts. The measures to reduce construction cost were mainly derived
from the improvement of the design and manufacturing process. It is expected that the factors affecting the construction cost
and improvement measures of the PC method derived from this study will serve as a direction for technology development to
spread the application of the PC method for apartment houses in the future.
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Table 1. Factors influencing the economic performance of the PC
(Rearrangement based on Hong et al., 2018)

Table 3. PC method construction cost reduction plan

Field Cost reduction plan Reference
Cost ltem A1 Increased number of mold use and Hwang(2014),
fl f
Influence factor MILIE increased on-site construction productivity Hong(2018),
- - by standardizing member design (repetitive | Noh(2020),
Highly skilled wprkers - © installation of members of the same standard) EO.
Complex techniques, Complex design OO0 - -
Additional oSt A2 .Reduced amount of input materials
h : .|o_n.a procurement cos ; i ADesign (reinforcing bars, concrete) by rationalizing Kim(2008)
High initial cost(cost on new machinery, fabricate molds, structural design
Higher | and factories) — .
cost | Extra labor cost on checking, counting, and sorting raw o A3 Utiize member connections for ease of Hwang(2014),
materials on-site assembly
Occupying extra space for accommodation of PC @] A4 Maximize productivity by selecting a £0
Additional transportation costs ) annual unit price PC company o
Additional use of tower cranes(vertical transportation) |O | O | O B1.Reduce material waste through process Cho(2014),
Increased productivity ) optimization Hong(2018)
Decreased labor, Cheaper labor rates O B2.Increased productivity through
. . Cho(2014)
Avoidance of construction site hindrances .| automation of factory facilities
- - B.Manufacturing — —
Lower | Faster project delivery, Decreased management cost B3.Minimize transportation distance by Cho(2014),
cost | Minimal wastage 0 manufacturing in local factory Hwang(2014),
Less site materials, Reduction of formwork (@] B4.Appropriate input of skilled workers in
. Hong(2018)
Controlled quality @) PC production
Lower maintenance and repair expenses C1.Reduced field work by attaching Kim(2004)
M =ZH]) : Material cost, L(.=FH]|) : Labor cost, E(&HI) : Expenses insulation materlals during E.O. '
manufacturing(Full PC)
. . C2.Reduced field work by purchasing .
Table 2. Factors affecting the cost of PC construction mechanicalfelectric/communication Klmé2804),
Stage Influence factor for Cost Reference C Construction | materials during manufacturing -
A1 High mold production and assembly Mao(2016), Method (3.0ptimize the equipment lifting plan Hwang(2014)
cost (influence of standardization of parts, | Hwang(2014), (minimize the use of mobile cranes)
production quantiy) Noh(2020). EO. C4 Cultivation of skilled PC assembly im(2008)
) A2 High labor cost of skilled workers Kim(2004), technicians and appropriate input
A.PC Design/ Hong(2018) - ) -
Manufacturing : - (C5.Reduction of temporary materials and Kim(2004),
A3 Storage cost before on-site shipment Hong(2018), costs due to shortening of construction period | Hwang(2014),
(storage yard) Kim(2004)
A4 Increase in unit price due to increase in £O
demand due to the popularization of PC T - - e
81 Additional i < duet Cho(2014), 5 2% A SAH|RIEH], =34, 8H) P80 gk Hl
'Additional transportation costs due to _ -
8.pC out-of-region transportation (increase in Hhvng?z%?g)' 7§] E 9_9_]%% % o=z —1—7 ]’ ‘__1_/\]’—‘ Eou_ @%E al
. transportation distance, etc. ) ! =)
Transportation P ) Kim(2004) ol AfAeIslF o, SE ZHERof sigsl= de]|Q01H}
B2 .Shipping delays.and addltlonal costs due ) % ] }E] 1:].7:” MHE]'E] 90 19 oq_—rl_‘j_r]/g X‘”ﬂd’%ﬂ'.
to the transport union strike - ) A
] o 0|18 E5 Z=ol AT
C1.Increased difficulty in joint construction £0 12 (Table 2,33 IS Sl =&t A EAE RCT
between cast-in-place (RC) and PC e = ]:H]j] pC_—rLX _T'_/\H:]] 7_:_7]. Oﬂ%}:_\C_)LO] 107H9]. Pcer7< _T'_,q.
C2.Use of a separate dedicated Hong(2018), 7O AIIBIAL Oﬂ FO olo
. . 2 = [s)
CPC crane(mobile crane) (influence of PC Mao(2016), H At 137H0H, =L Afeierd e alest 9]
Assembly/ Member weight and site conditions) Kim(2020) 69_59]' o]:o 7%1‘7:!-1(:1:}01-: O] o:‘ﬂél— §jﬂ. gﬂ_ H ]% _’,:Z,’ioﬂ/d
Construction | C3Additional labor cost for checking & = =)
A= A B2 = BAgH=
inspection of PC Member Hong(2018) 9 A% ZRSAM] VIE old FHS)E TAH - B4ohs
== S) =]
C4.Reduced productivity due to low Hong(2018), 7 ]EQE %}%O]’%\jl:}-
assembler skills Kim(2004),

% E.O(27t 2| H): Expert Opinion

O]F A PCJ—'—/\} RNE7HEC] QIHRE Sofl 22159 A4
g AEE ME & SAFHAEE EFSI0 £Q 9:.015
== %o}OﬂE} 5] Hong et al. 2018)2 7|&E AF5S

ZF51o] PCEAF AR A H(Financial performance)ol] & Oﬂa}
S HRle £ QUES TS (Table 1)1} Zo] HE|5IA
Ch & AFoAl= o71A] AATE QOIEE 7I1ER oo A

N8 stmzispepsrs) =27 H22H H6S 20214 112

3.2 WBIEANR
2 ZAlol Folst SERe] 14 Bl AHE TS (Table
49 ZoH, FAF SHS SEFH PCEAF Ao Tf
ot XA 2 10E01 dgE Hesr 5 2 10~20E O]t
O] 48€ He 989 PCAIE/GRIGA} ALA A2}
507 FEs & 148 A OE FGI (Focus Group
Interview) B E 7|H AVE AS QIER 2 AR AEZA
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s8lS B EEZ5I90E 2 Q01 ZQ TS 2|IAE 58 A Table 6. AnaLysis t(_:of the iTp:{:lan;g of i?lchdfactor influencing the
= - construction Cost O e metho
T2 ZHoIACE
Importance
Stage Influence factor for Cost Rank
Table 4. Summary of survey STD.
A1 .High mold production and assembly 471
Field Contents cost (influence of standardization of parts, 1
production quantity) 0.45
Target group for survey 503
Nurmber of ; ; A2 High labor cost of skilled workers g 6
Respondent PC Manufacturing/Installation Contractor APC Design/ . 109
8 6 Manufacturing A3 Storage cost before on-site shipment 2.21 10
Experience | 1~1 Oyear‘ 5 ‘10~20year 5 ‘ 20year~ 4 (storage yard) 1.01
Ad Increase in unit price due to increase in 3.21 4
3.3 "‘*l’HI o4 -6;_9_ | %.Q.E _E_);i demand due to the popularization of PC 120
. B1.Additional transportation costs due to 336
'(JD—AH:] Oci%]:g(?_]ol =Q% “'E‘éj 737]’5 ]’Q (Table 5, 6) out-of-region transportation (increase in 097 3
B.PC i I .
3} U} 3 BRA. PCIA/AA, BPCSY, CPCEY/Al o BPC | vensportation dstance,etc) -
B2.Shipping delays and additional costs .
3)E PCAA/AIEHA) EAE Bt 321802 71 =7 L due to the transport union strike 090 /
L}IO S H} l:]— O ==
E}M'“Uq’ PG <B 74] 7} 2938 L= 2 ]i 74] L}E} C1.Increased difficulty in joint construction 3.07 5
oLt & /K]- j_%]g = ARHHEM PCAIR/AXIAN] AL PC between cast-in-place (RC) and PC 0.59
xa}g / /\] 3L( ‘r] 2, pc_,‘__L E\:]‘ E}i =Q35 0}7.” 1_ C2.Use of a separate Qedicated 357
- B crane(mobile crane) (influence of PC 2
Alshal QAE 4 oz eusiyrt CPC Assembly/ | Member weight and site conditions) 1.23
Construction C3Additional labor cost for checking & 2.29 9
. . . X inspection of PC Member 0.79
Table 5. Analysis of the importance of factors influencing the
construction cost of the PC method (by group) C4.Reduced productivity due to low 236 8
assembler skills 081
Stage Importance Target group for survey Importance| Rank
: PC Manufacturing/Installation 331 1 - = =
APCOSV | 3, gtz st Taw PEFS BE FQ5H ANFL Ut
Manufacturing Contractor 3.21 1 Tl o o
, A Z10 = HESIQTE ok, @SR ul o= Qlsh 28 A|¢
BPC 593 PC Manufacturing/Installation 2.88 3 X7Hﬂ] B 9, 5073 (7 ]) oz p= /K} 4= OﬂH .
Transportation ' Contractor 3.00 2 =7 Ny = -~
Al LFERST
C.PC Assemnbly/ PC Manufacturing/Installation 297 2 A e,
Construction 282 Contractor 263 3 U]‘X] I—:ﬂfgi PCX?:}/A‘I ]:]—7:]] ]/\1 = H:] ‘]% iﬂﬂ

Ql(0]E4] =29 A}%—(CZW} AR 2591 (FEEHAL 1.239)2
PCAAI/AIRHA) BAOANE =2 25 A& 9 X% t =7 LIEREO AGAKE.17R) HTR= PCAIR/ARIAKS.88

THEEFES), xﬂ&% 9P (A1O] Bt 4718(E HoIA Thi BA BISIQEL o= olEA] J#0l HIgS
Z}045) 02 1071 QOIE 71 £2Q38E Qoloz EEE]MJ_ BHush=s 0] EAo] vidE Aoz =5, o] &
ZAL IEY Aol QT ol QER U TIRE P BAIS UES QAgl Qo AFsE F0 2E Ade

AH] = AE BEHZF AEREAOIA 2 HIES JARE 2E £Q8 945 Q= AoR StEiglt Tt |
Qo] o2 FFslely] 95t PCRA BESIE M £Q5F BEFIROFEED PCO] Fd AIZ HO|ES7HCD)E 307
A QIAlBHL U= 740% UHHSIIL) 8 PCEAL TIESE A9 O HIwA =4 LR} olo] thet 2|&ske 7)<
2 20570 IE S AYE 3218902 = s 2 Fgo] AJZA W ZAME @Eko] Y Aoz
epog L}EMQD%, Ol= 37 2 PCRISIAHEAO) 4= TSI 81 B AAYZESE Q15 F/HRH| ()=
7} PCEAL 57} Q0] His) WS ZFAIE ojA0] HiYEl 2298059 2 We RYE £TER 015t A A o}
A BOEIC) ShE SRS OF HIZOFEH(AS  (CAL 2368 (8908 WE ZAF IEOA ZAHIO &
2218105902 ZAHIo] ¥gfo] 71a e Aoz 1t go] AiEOR we Ao LERITH
EFITY

PC2EHB) THA0IAE R9] eukeuiAz] 571 52 3.4 A BHYer g0t 2
2 015t 24 =7H|B)7} 3368 (@FHA 097, 3590 ZAH] AZHOH ALY AL 0P EFQ01 EQE BA]
2 =7 JERGOn RAF I8 RO|E ¢lol, @5 AR & 1} 20| 58 ALE E26190 z
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Table 8. Analysis of the effect of PC method construction cost
reduction plan

MIAISIRALYE. ol st 7|5=0] e SAH] ZZHete] gt < il 5
{\j T’,:_% v‘il /5%] 7‘%3}% E]-% (Table 7 8>.7L]' 175}]:]' 3 7H —E‘ _"?_r (A. Field Cost reduction plan :—?I;t fqoﬁs)t Rank
AT A ZFILR T A THHH AN ZE A A DA =
AN ‘j’ BAE=EA ‘j’ C. AN E AANEA) A1 Increased number of mold use and 414
O] E.j-,‘—ll 3.34/]“51 (T\E%%U]-JS% Z;;_ 135%) 02 7]-7é} 5571] L}E]-‘;,l increased on-site construction productivity |

- - - _ by standardizing member design(repetitive 511 1
9]/]', .71:./\} :LE%E /\ahl%ﬁ?j ?_']./%—j/\}gl 703_,_ chﬂz:ﬂ}/ /%_-jX] installation of members of the same 098
Aok A AIAZEANBS 1592, 2092 AA stendare

_ _ _ A . .

AL = OIAIE}T] Ol Ao E STHEI0IoL) Tlol= - A2 Reduced amount of input materials 3.71
MWHAS =7 AABHL A= 2108 SHOIASL Aol= Design (reinforcing bars, concrete) by rationalizing 48| 2
0.043(0.8%) = LJERL} 2 XJO|E HO|R LT, structural design 0.88
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Fig. 1. Cost reduction strategy for PC construction
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