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A Case Study on Construction Cost Comparison for On-Site Construction and Off-Site
Construction of Plant Project

Kang, Hyun Wook"

“Assistant Professor, Department of Architectural Engineering, Gwangju University

Abstract : The purpose of this study is to calculate and compare construction costs for On-Site Construction and Off-
Site Construction in Plant Project. For this purpose, the target for calculating the construction cost was limited to the Pipe
Rack(Steel Structure and Piping). The results derived according to the purpose of the study are as follows. 1)The direct
construction cost for On-Site Pipe Rack construction was KRW 56 billion, with Steel Structure KRW 25.1 billion and Piping
KRW 30.8 billion won. 2)Comparing the rate of change between On-Site Construction and Off-Site Construction, material
costs increased by 1.9% and expenses by 192.1%, but labor costs decreased by -9.1%, resulting in a total direct construction
cost increase of 84%. These results can be used as reference data to check the current status of the increase or decrease in
construction costs when constructing Pipe Racks as Off-Site Construction.
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| Unit Price of On-Site | | Unit Price of Off-Site |

* Material Unit Price — * Material Unit Price

* Expense Unit Price * * Expense Unit Price Table 1. Direct Cost of On-Site Construction for Pipe Rack
* Labor Unit Price * Labor Unit Price (Unit: 1,000 KRW)
l, T X Cost
Cost Item Unit Q1Y —
o . . Unit Price Amounts Rate
Labor Unit Price of On-Site x (100% - Labor Cost Reduction Rate)
ex) Steel Strueture Labor Unit Price - 8,771,000 X (100% - 15.62%) = 7,400,531 Steel Structure
Material Ton 7,530 1,680 | 12,650,400
Fig. 6. Calculation method of Labor Unit Price for Off-Site Fabrication | Lot 1 12,530,000 | 12,530,000
Sum 25,180,400 | 44.9%
Piping
= A = . (o] o
HEPSHIE =W AN S04 Pipe Rackg HER Al Material DI | 125,000 165 | 20,625,000
25} Al 24004 RES AIESHL 040) Q= AAE Fabrication | Lot | 1 | 10,250,000 | 10,250,000
7;]_01 Az —:oj_ 210 =[=N¢) 01 —:oj_ H2S =Als E‘:A T Sum 30,875,000 | 55.1%
goll AX|st Z0|H 2 Olof th$h HIEE TAKSHo] HEAIS — =e.055200 | 100%
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Table 2. Classification Rate of Unit Price
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| Fabrication 12% 78% 10% 100%
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=RETY HIEVHE AILSIITK Table 3).

Table 3. Unit Price of On-Site Construction

(Unit: 1,000 KRW)
Unit Price
Material | Labor | Expense Sum

Costltem |Unit| QTY

Steel Structure

Material [ Ton| 7,530 1,680 12,650,400

Fabrication | Lot 1 1,879,5001 8,771,000( 1,879,500 12,530,000
Piping

Material DI {125,000 165 20,625,000

Fabrication | Lot 1 1,230,000| 7,995,000( 1,025,000 10,250,000

Unit Price Calculation Formula
+ Material Unit Price of On-Site : 12,530,000,000 x 15% = 1,879,500,000
« Labor Unit Price of On-Site : 12,530,000,000 x 70% = 8,771,000,000
+ Expense Unit Price of On-Site : 12,530,000,000 x 15% = 1,879,500,000

AF719F ZH0] AlAFE Steel Structure®@} Piping®] S}
LRV ARl SERissE 9 AlZsEhS Hot
0] ZASNE APESH Aik= ChSak ZTH Table 4).

Table 4. Direct Cost of On-Site Construction
(Unit: 1,000 KRW)

. Cost (Amounts)
Costltem |Unit| QTY =
Material Labor | Expense Sum

Steel Structure

Material | Ton | 7,530 |12,650,400 12,650,400

Fabrication | Lot 1 1,879,500 8,771,000| 1,879,500 12,530,000
Sum 14,529,900 8,771,000| 1,879,500 25,180,400
Piping

Material DI 125,000 20,625,000 20,625,000

Fabrication | Lot 1 1,230,000( 7,995,000{ 1,025,000] 10,250,000
Sum 30,875,000

Total 56,055,400

Pipe Rack®] HAZA|Z0] THsh 2R SAHIE AFESH A1,
ZAH|E= 5609 (Steel Structure 44.9%, Piping 55.1%)0]
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C}. Steel Structure@] AMEH](Material)ol] 328He]= A9
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AR, BEXQ W FEg ZSISICL 1241 Piping?] A&
H|o] Z&He)= Bl 724 Sinch~18inchO] 1, AJZH] = HY
AR 9 HER S 2SI
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E7t sHoA Ak & AR = FETol| &5ko] Al
AFSIACK Table 5).

Table 5. Labor Cost Reduction Rate for Off-Site Construction

Cost ltem Rate | S-1 |S2 | S3 |S4|S5 |56 |S7 |S8
Steel Structure

Fabrication [15.63% | 15% | 15% | 20% | 15% | 10% [ 20% | 15% | 15%

Piping

‘Fabrication 13.75% | 15% | 15% | 10% | 10% | 15% | 20% | 15% | 10%
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FZAHIE AFEsh Eik= Theat ZTKTable 8).

Table 6. Direct Cost of Off-Site Construction for Pipe Rack
(Unit: 1,000 KRW)

X Cost

Cost ftem Unit QY Unit Price Amounts Rate
Steel Structure

Material Ton 7,530 1,680 | 12,650,400
Fabrication Lot 1 11,159,531 11,159,531

Sum 23,809,931 | 39.2%

Piping

Material DI 125,000 165 20,625,000
Fabrication Lot 1 9,150,688 9,150,688

Sum 29,775,688 | 49.0%
Transport
‘ Ocean Trip 10 450,000 4,500,000

Sum 4,500,000 | 7.4%
Site Work
‘Installation Trip 10 270,000 2,700,000 | 4.4%

Sum 2,700,000

Total 60,785,619 | 100%

Table 7. Unit Price of Off-Site Construction
(Unit: 1,000 KRW)

Unit Price
Costltem |Unit| QTY It

Material Labor Expense Sum

Steel Structure

Material Ton| 7,530 1,680

Fabrication | Lot 1 1,879,500 | 7,400,531 | 1,879,500 | 11,159,531

Piping
Material DI 1 125,000 165 - - -
Fabrication | Lot 1 1,230,000 | 6,895,688 | 1,025,000 | 9,150,688
Transport

‘ Ocean Trip 10 68,063 61,875 | 320,063 | 450,000

Site Work

‘Installation Trip 10 - 32,063 | 237,938 | 270,000

Table 8. Direct Cost of Off-Site Construction
(Unit: 1,000 KRW)

. Cost (Amounts)
Costltem [Unit| QTY -
Material Labor Expense Sum
Steel Structure
Material Ton | 7,530 | 12,650,400 12,650,400
Fabrication | Lot 1 1,879,500| 7,400,531 1,879,500 11,159,531
Sum 14,529,900 7,400,531 1,879,500 23,809,931
Piping
Material DI | 125,000 | 20,625,000 20,625,000
Fabrication | Lot 1 1,230,000 6,895,688 1,025,000/ 9,150,688
Sum 21,855,000 6,895,688/ 1,025,000| 29,775,688
Transport
‘Ocean Trip 10 680,625 618,750| 3,200,625| 4,500,000
Sum 680,625|  618,750| 3,200,625/ 4,500,000
Site Work
‘Insta\lation Trip 10 - 320,625| 2,379,375| 2,700,000
Sum - 320,625 2,700,000
Total 37,065,525| 15,235,594 | 8,484,500| 60,785,619
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Table 10. Total Construction Cost of Off-Site Construction
(Unit: 1,000 KRW)

( % ‘?ﬂ E) Cost ltem Cost Rate
. oG 0 A Material Cost
° 7]E}OH] : (XHEHHiTHD“] 7'4%’(1’000 867H O] ) Direct Material Cost 37,065,525
Indirect Material Cost
4719} o) ZPIBAM) PBER HEwE AHgol ot o 37065525 | 52.8%
Labor Cost
SR St 7F& = 717} AEAS
2t SEAIST EEAlSo] thet 7 -LA}H]? —‘_—' et Direct Labor Cost 15,235,594
E]’ E]' O]‘CF)" El:‘rt” ] %]\:ﬂ'ix_]' ] ]é‘ 61:1]'}‘\_]'1—0_} %Qllqg] Indirect Labor Cost 1,538,795
10% AG3HLE, Ol, AMBAI CHEA Q80 X8 sum 16774,389 | 23.9%
Expense
S5 N O 1O OH:
Of I = 2o it Machine Expense 8,484,500
Accident Insurance 620,652
4.2 Oixl'kl—To'— I EE*I—T'— —T'—Al'-?—-ljl‘ AI-XO-I EI‘ Employment Insurance 263,358
D,j_ﬂ, Pipe RaCkO] ]_/\] —T'—Oﬂ EH St T—/\Mﬂ(&]@g—/k}ﬂ] National Health Insurance 540,102
o R = Abalal Al o National Pension Insurance 685,602
= ‘jé—ﬂ-u]) ‘—]-O C‘)—} ‘L]- E}—ﬂ- EKTable 9> Long-Term Care Insurance for Elderly 69,187
. . X Retirement Deduction Installment 350,419
Table 9. Total Construction Cost of On-Site Construction Safety and Health Management Expenses 1124474
(Unit: 1,000 KRW) Environmental Management Expenses 243,142
Cost ltem Cost Rate Other Expense 3,984,154
Material Cost Sum 16,365,590 23.3%
Direct Material Cost 36,384,900 Sub Total(Net Construction Cost) 70,205,503 100%
Indirect Material Cost General Management Expense 3,510,275
Sum 36,384,900 55.2% Supply Value 73,715,779
Labor Cost Value Added Tax 7,371,578
Direct Labor Cost 16,766,000 Total Construction Cost 81,087,356
Indirect Labor Cost 1,693,366
Sum 18,459,366 28.0% 5t
Expense E%Mg‘ ] EHx_ ’g‘ }""]7]']_ 8100—]0'1011]4 ! %Oﬂ/\'] T
Machine Expense 2,904,500 LA 7= 702 —ro,:_ (ZAF7} 810994 9] 86.8%), Z=2719H
Accident Insurance 682,997 % 73704 OJO]E]- -2 ]_g_ ]’EEM?‘S«] ,(15/\},&7]_§ ]_U_B]'
Employment Insurance 289,812 =) ==o e
=5 [BE=N11
National Health Insurance 594,355 Oq Eg oHEw ]“j } KTable 11>
=
National Pension Insurance 754,470 (Table 11>Oﬂ/\'1 X%E] Pipe RaCkO] ‘Eﬂ_g—“‘g‘i} EE/\]
Long-Term Care Insurance for Elderly 76,137 Zof thot ZAMRVE APASH 21l HEA]Z0] SiAS0
Reti t Deduction Install t 385,618 [
etirement Deduction Installmen %9_9} Barge ShlpJ %}EH_‘?T_, Barge Shlpoﬂ é}?:]-%] E%%
Safety and Health Management Expenses 1,142,744 = o1 o . 2 = o ApOs
Environmental Management Expenses 224,222 UEsE] fleiA ARIEE 7HIRIAH], AEHIQF SRS
Other Expense 4,058,476 ol Qs SPMT(Iset ZE0l| 27] HIR)Q] YUiE S0] 7t
Sum 11,113,330 | 16.8% o] SEAIE ThH] 64% (4992 ZHEQICE vHHol|, BE
Sub Total(Net Construction Cost) 65,957,596 100%
e — 7ﬂC> Aol EOlT]= RFO] Al a K&
General Management Expense 3,297,880 A0 B2 g0l FYEE AR AactER A e
Supply Value 69,255,476 EHZ7F ABAIE TiH] -9.1%(1599) ZHERon, 119}
Value Added Tax 6,925,548 @74] | 1_]-7]::—11 *é‘/\]'H]E 71:]!-0_]‘45] gzj\]:]_
Total Construction Cost 76,181,023

SIZIAI O] TS ZARAZH= 761990IH, 11 BolA &
ZARI7H= 6599 A (ZARAT} 16199999 86.8%), 27191
© 69201I0|C},

CH O, Pipe Rack®] HEAISO] theh SAIRZIE AHE
St Aik= ChSa 2T Table 10).

37 s=rsmeiss) =2 H24H H4S 2023 78

J2]al (Table 11)1} Z0] =EE 2WE ZFIAH],
P SAR], L], B7PRIA|, & SAETE S5O
= &3tel HH, Pipe Racks HEE AlZcle 9 SI&A]
2 R AP ZAHIE 4799 (84%), S2ZAKR7F= 42992
(64%), SB7IAS 4499¢0] SHLA O, TR ZAH] =
— 4828+ (-4.9%) LR QAT Table 12).



Table 11. Comparison of Total Construction Cost
(Unit: 1,000 KRW)

Cost ltem On-Site Cost | Off-Site Cost Variation (Off - On)
Material Cost
DMC 36,384,900 | 37,065,525 680,625 1.871%
ldMC
Sum 36,384,900 | 37,065,525 680,625 1.871%
Labor Cost
DLC 16,766,000 | 15,235,594 | -1,530,406 -9.128%
IndLC 1,693,366 1,538,795 -154,571 -9.128%
Sum 18,459,366 | 16,774,389 | -1,684,977 -9.128%
Expense
ME 2,904,500 8,484,500 | 5,580,000 | 192.116%
Al 682,997 620,652 -62,344 -9.128%
El 289,812 263,358 -26,454 -9.128%
NHI 594,355 540,102 -54,253 -9.128%
NPI 754,470 685,602 -68,868 -9.128%
LTCl for E 76,137 69,187 -6,950 -9.128%
RDI 385,618 350,419 -35,199 -9.128%
S&HME 1,142,744 1,124,474 -18,270 -1.599%
EME 224,222 243,142 18,921 8.438%
OE 4,058,476 3,984,154 -74,322 -1.831%
Sum 11,113,330 | 16,365,590 | 5,252,260 | 47.261%
Sub Total 65,957,596 | 70,205,503 | 4,247,908 6.440%
GME 3,297,880 3,510,275 212,395 6.440%
Supply Value 69,255,476 | 73,715,779 | 4,460,303 6.440%
Value Added Tax 6,925,548 7,371,578 446,030 6.440%
Construction Cost | 76,181,023 | 81,087,356 | 4,906,333 6.440%

Table 12. Summary of Total Construction Cost

(Unit: 1,000 KRW)

Cost ltem On-Site Cost | Off-Site Cost | Variation (Off - On)
Direct Cost 56,055,400 | 60,785,619 4,730,219 8.4%
Indirect Cost 9,902,196 9,419,885 -482,311 | -4.9%
GME 3,297,880 3,510,275 212,395 6.4%
Value Added Tax 6,925,548 7,371,578 446,030 | 6.4%
Construction Cost | 76,181,023 | 81,087,356 4,906,333 6.4%
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