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Comparative Analysis on Productivity Data and Cost Estimate System of Road Bridge
Construction in Korea and China

Chang, Cheng', Huh, Youngki**

'Grauduate Student, Department of Architectural Engineering, Pusan National University
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Abstract : There are two kinds of cost estimate system in construction in china. Quota valuation model is a traditional cost
estimate system under the unity of quantity and price, which is easier and has been used for decades. But the Quota valuation
model becomes increasingly unsuited to the needs of society with the development of market economy. To meet the needs of
China’s market economy development and construction works in the field of international cooperation, the Bill of Quantities
valuation model was introduced in 2003. However, there are still many shortcomings and deficiencies in the course of
implementation of Bill of Quantities valuation model. In addition, interest in the Chinese construction market continues to
increase in Korea due to the recent new North Korean policy and China’s the Belt and Road policy. This paper aims to examine
the cost estimate system of public construction works in China, and to provide basic data for deriving future improvement
plans by comparing and analyzing it with standard cost estimate system in Korea.

Keywords : Productivity, Construction Cost Estimation System, Standard System of Cost Estimation, Bill of Quantities
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Table 1. The budget quota for Beijing public utilities works (2012) - Bridge mechanical excavation works
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Works : Excavation, Slope trimming, Transportation etc, (Unit: / m)
Quota code 1-1 1-2 1-3 1-4
Mechanical excavation
Item Excluding transportation Transportation 1Tkm
Deep <5m Deep > 5m Deep <5m Deep > 5m
Unit budget cost (CNY) 593 6.39 20.54 20.99
Labor cost (CNY) 1.26 1.41 149 1.63
Material cost (CNY) 1.94 2.06 89 9.02
Machinery Cost (CNY) 2.73 2.92 10.15 134
Designation Unit Unit cost Quantity
Labor 870001 Labor (comprehensive) Person 74.30 0.017 0.019 0.02 0.022
Material 840006 Water t 6.21 0.01 0.01
100321 Fuel kg 8.98 0.2165 0.2296 0.9841 0.9972
800074 Bulldozer (comprehensive) Ea 4527 0.001 0.001 0.001 0.001
800075 Excavator (comprehensive) Ea 982.1 0.0025 0.0027 0.0028 0.003
Machinery 800289 Truck 15t Ea 5329 0.113 0.013
800076 Sprinkler truck 4000L Ea 212.19 0.001 0.001
840023 Other machinery cost CNY 0.05 0.06 0.06 0.07
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Table 2. Bills of quantities and schedule of prices for the branch sub-item project

Project: xx Road project

1 page Total xx page

Amount (CNY)
No. CODE Item Work description Unit | Quantity | Comprehensive Total Others
L otal F—————
unit price Provisional valuation
Mechanical 1. Soil taxon: ordinary Mechanical excavation
1 (010101003001 . 2. Deep: 1.8m m 100 4498 4498
excavation work L .
3. Transportation distance: 4km

StEPEREfsE] =27 21 H3S 20208 52 4]

it



Table 3. Comprehensive unit price analysis table

Project: xx Road project

1 page Total xx page

CODE ‘ 010101003001 ‘ ltem Mechanical excavation work Unit m
Composition of comprehensive unit price
Quota code Designation Unit Quantity Unit price Total
) Machinery | Management Material |Machinery| Management
Labor cost |Material cost Cost fee and profit Labor cost cost Cost fee and profit
1-57 Artificial excavation m 19 7.36 1.98 139 3.76
1-58 Transportation m 08 8.25 188 66 150
(manpower)
1-59 Transportation i 07 2.14 0.028 2043 4.86 15 | 002 | 143 3.40
(mechanical)
Unit labor cost Total 22 0.02 143 8.66
CNY / day Unpriced material cost
Comprehensive unit price 4498
. . . . I . . Unit price Unit provisional .. .
Main material designation, specification, model |  Unit | Quantity (CNY) Total (CNY) valuation Total provisional valuation
Material cost Water m 0.016 1.75 0.028
details
Other material cost
Total material cost 0.028
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Table 4. Comparison of cost component and calculation methods under BOQ and Quota

The mode of valuation with Quota (2003'H)

The mode of valuation with BOQ

) a. Direct cost (Labor cost + . L A. Branch sub-item project cost Quantity x C hensi + ori

A Direct cost 3 ! uantity x Unit price s uantity x Comprehensive unit price
Material cost + Machinery cost) Q y P B. Preliminaries fee (Labor cost + Material cost + Machinery
b. Preliminaries fee ax Prescribed rate in Quota | . Other work cost cost +Management fee + profit + risk)

M f . :

B. Overhead Cost ¢. Management fee A x Prescribed rate in Quota .
d. Statutory fee D. Statutory fee Labor cost x Prescribed rate

C. Profit (A+B) x Prescribed rate in Quota

D. Tax fee (A+B+C) x Prescribed rate in Quota E. Tox fee (A+B+C+D) x Prescribed rate

Total construction cost=A+B+C+D

Total construction cost=A+B+C+D+E
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Table 5. The dlassification comparison betwecen Beijing and

Table 7. Formwork of bridge foundation construction works in

Shanghai budget quota Beijing budget quota
Beijing budget quota ‘ Shanghai budget quota Works: Fabrication, Installation, Apply the formwork release agent, Unit: /
Public utilities Project Quota Stripping, Tidying and cleaning etc.
Building equipment work Quota Quota code 12-32
Building construction work Quota ltem Foundation
Landscape construction work Quota Unit budget cost (CNY) 36.31
Urban rail transit project Quota Labor cost (CNY) 20.88
Andient building project Quota Civil defense projects Quota Material cost (CNY) 151
Maintenance works Quota Machinery Cost (CNY) 392
Structure project Quota Construction cost calculation rules Designation Unit |Unit cost| Quantity
Labor | 870002 | Labor (comprehensive) | Person | 83.20 0.2510
Table 6. Comparative on Temporary works cost, Profit and 030001 | Lrectangular lumber m 1900.00| 0.0025
Management fee in Beijing and Shanghai Quota 830075 Plywood form m 3000 | 01230
Beijing Quota Shanghai Quota Materia 840027 | Amortization expense | CNY - 0.6100
Billing base Rate Billing base Rate 840028 Rental expense CNY . 0.0400
Temporary Direct ot 5 o6 Direct cost + Contract 100321 Diesel fuel kg 898 0.2419
works ectcos 27 I Management fee + Profit|  rate 150007 Electric billing kwh | 098 0.2509
800278 Truck 15t Ea 39290 | 0.0030
Manafgement Direct cost 3.62% Labor cost Conttract .
ee rate 800102 Truck crane 16t Ea | 91520 | 0.0020
. Direct cost + Contract ;
Profit 7.00% Labor cost Machinery The woodworking
Management fee rate 800147 circular saw Ea | 911 | 0.080
(comprehensive)
" 840023 | Other Machinery Cost | CNY - 0.8400
4.2 X|QgAln; o= #EE44(2019)2f Ad4Hd H|
henlenienl IRZE g AE I AVA % =5 . . . .
SSEAIA SEE BIAE SAHIMTEAA] Fotod, Table 8. Formwork of bridge foundation construction works in
HOJA ¥l &}6to]o] FH 1} oh=t FEZAN] WE AFHS Shanghai budget quota
AFO] =R HulZ|SAFS] ZIAIAQR B Rk K10

Holggdlg 71Eo s M IAe] AFE AL sigst
E AT Aol A O APHSIES Stal YO, ZAL
el Bl w718 AR, 71E AFE, B AFY
S 4150 FdE 0] Atk AR 2R QMR
4 Bt FALRE © 7él77}x =AY 58 BF 28
O} Adadet 71A19] diS= AMshol 23EH AFSES
28 4 Qi Hjold @%‘91 T1E AFHSAPEAE of
2l (Table 7)1} &T}

2) &fsto] g

20004 O|=HE] 25to] HH2 H7HS RIAIGHA] Zal 4
QU AL Qlom, eFaol 7St Hiek Z0], 7}3%
AISE7 e =717 RE7 | H0A E86hs Wk
&510] HIES AHESHES 6hal QAT Akoto] FHojA 7%
FZAR= 72, 18 BHY 52 #slehy, i#ke 37820

S
=
e

_1)1

= 2250 Qrt nEkAER e autd o2 stk A3ER 'l
g M AFHCE, gl Bz HE FRE0] 8l
= 952 F2 ZAAFHO] AAES] Tt BRI FHCl

Ll sa7A-mRIss =28 H21H i3S 20208 58

Works: Fabrication, Installation, Apply the formwork release agent, Stripping,

Tidying and cleaning etc.
Quota code 04-7-3-4
Foundation
[tem Unit Formwork
m
Labor 00070111 Labor (comprehensive) Person 0.1895
03150101 Nails kg 0.0479
35010101 Steel formwork kg 0.6368
35010703 Wooden formwork m 0.0030
Material
35020103 Formwork support kg 0.2505
35020401 Steel formwork-parts kg 1.2050
Other material cost % 1.9800
) 99070540 Truk 6t Ea 0.0030
Machinery

99090080 Crawler crane 10t Ea 0.0023

Alg3)eE AUbE O 503] 2 a5kl o, Alsto] &
HOJ VI FEAFHIZAF ] W (Table 8) 1t L.
3) AFEIZAF L FAAPS O] Hlml
WEO] HWE|g A1) FR|o|A] A=l VxR AHE
FAFE 300nt Al&Shs A9 4R RS Ho1E, &5t
0], BEEA0] 7|Z07 AFESI 212}, 75301, 56,791 36
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Table 9. Bridge excavation works in Beijing budget quota

Works: Excavation, Slope trimming, Transportation, cleaning etc. Unit: / m
Quota code 3-4 1-1
Labor | Mechanical
Item excavation | excavation
Deep >4m | Deep <5m
Unit budget cost (CNY) 37.36 593
Labor cost (CNY) 35.89 1.26
Material cost (CNY) 0.01 1.94
Machinery Cost (CNY) 1.46 273
. . . Unit .
Designation Unit ost Quantity
Labor | 870001 Labor | person| 7430|0486 0017
(comprehensive)
~ | 400006 Fuel kg 8.98 - 0.2165
Material —
150007 | Electricbiling | kw.h | 0.98 0.0144
gooo74 | Buldozer - | 4g; 5 - 0.0010
(comprehensive)
Machinery| 800075 | EX@IOr | o fggy g - 0.0025
(comprehensive)
840023 Otherga;h'”ew aNY | - 146 0.05

2) &sto] g

&5to] o= &5to] XGolA sigsSol HEA
OF B0 20|= 7IAZ AAIE] e, 287 |A= 7]
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dadils 2ol B VR RIS EE 28 Ba |2
e & SAHCEANES o EY 35 EA FE Ee
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oF g ko BEA 45 EA: g4k 410 EEE oLt
TIAE Argsio] IRE 2360 € gio) Ed)E TR
5to] E g HEsHES 5tal QICh A6to] gl ‘Hup]
SAHEA FA2 offf (Table 10)3 2T

Table 10. Bridge excavation works in Shanghai budget quota

Works: Excavation, Slope trimming, Transportation, cleaning etc.

Quota code 04-1-1-9 | 04-1-1-36

Mechanical Labor
excavation | excavation

| 150, | s<iso,
ltem Unit | Deep < 6m | Deep < 2m
3 type soil

m m
Labor | 00070111 Labor | person | 00273 | 07056
(comprehensive)
Machinery | 99070050 E’;C;‘ga;or fa 0.0019
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