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ABSTRACT

The South Korean government plans for a 37 % reduction in CO, emissions against business as usual by 2030. Subsequently, the
Ministry of Land, Infrastructure and Transport declared a 26.9 % reduction target in greenhouse gas emissions from buildings by 2020
and established the Green Standard for Energy and Environmental Design (G-SEED) to help improve the environmental performance
of buildings. Construction companies often work with consulting firms to prepare for G-SEED certification. In the process, owing to
inefficient data sharing and work connections, it is difficult to achieve economic efficiency and obtain certification. The objective of this
study was to develop an economic model to assist contractors in achieving the required G-SEED scores for materials and resources.
To do this, we automated the process for material comparison and selection on the basis of an analysis of actual consulting data, and
developed a model that selects material alternatives that can meet the required scores at a minimum cost. Information on materials is
input by applying a genetic algorithm to the optimization of alternatives. When the model was applied to actual data, the construction
cost could be lowered by 79.3 % compared with existing methods. The economical material selection model is expected to not only
reduce construction costs for owners desiring G-SEED certification but also shorten the project design time.
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Table 1. Score Criteria (in points) for Each Building Grade

Division Best Excellent Super Normal
Residential >73 >65 >57 >49
New Building Detached House >73 >65 >57 >49
Non-Residential >79 >69 >59 >49
Residential >68 >60 >52 >44
Existing —
Non-Residential >74 >64 >54 >44
Residential >68 >60 >52 >44
Green Remodeling —
Non-Residential >74 >64 >54 >44
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Table 2. The Highest Grade Evaluation Criteria for Materials and Resources

Certification Article Evaluation Criteria Points
3.1 Using Environmental Product Declaration | Using more than 6 kinds of environmental declaration products from more than 4 4
(EPD) Products kinds of main building members
3.2 Using Low-Carbon Products =7 Low-Carbon Materials 2
3.3 Using Recycled Products =20 Resource Recycled Materials 2
3.4 Using Hazardous Material Reduction Products =20 Hazardous Substance Reduction Materials 2
o . hy f applyi ildi als i han 7 % of th
3.5 Rate of Green Building Materials When the rate of applying green bui d{ng materials is more than 7 % of the 4
construction cost
Table 3. Green Building Materials Information
Data Name Certification Contents Issuing Agency
Environmental Mark | Reduction of global environmental pollution, Reduction of local environmental pollution, Reduction| Environmental
Certification Product Status of harmful substances, Recycling of effective resources, Improvement of resource circulation Industry and
Eco-Friendly Construction Material unit price Technology
Material Information p Institute
Envi tal Declarati . . . . Mini f
fivironmenta tee a.lra on Environmental labeling, Water footprint, Carbon footprint, Low carbon product 11.nstry ©
Product Information Environment
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- A
Major 31 3.2 33 34 Unit
Part *** Env. Decl. Low Car. Mat. Res. Cycle | | Haz. Subs. | Use or Not | Price(Won)
E Mat.1 Ceiling Certification Certification Uncertified Certificatiol Used 4,000
Mat.2 Ceiling Certification Uncertified Uncertified  Certificatiol Unused 4,200
A Mat.3 Inside Wall Certification Uncertified Uncertified  Certificatiol Unused 3,000
E Mat.4 Quter Wall Uncertified Uncertified Certification  Uncertified X Used 3,800
A : : : : : H :
Mat. 3,688  OQuter Wall  \Certification Uncertified Uncertified  Uncertifie Used 5,800
Cert. Inf. x Use or Not e. Unit PxMat. Qua
. 31 32 33 34 e
Major part Eny. Decl. Low Car. Mat.  Res. Cycle Haz. Subs. ‘ Green Building Mat. cost ‘
g Mat.1 4% [ 1 0 1 green building mat. Cost
L Mat.2 0 0 0 0 0 tcla‘ycast
6 Mat.3 0 0 0 0 0 )
Mat.4
L i 2 0 0 1 0 ‘ 3.5 Cert. Score ‘
A : E 2 : : :
I Metsess 2 1 0 0 0
A :FREQUE:NT I J(used mat. each certification) L —
E Ma{;;san \ Number of used mat. each certification ‘ Total cert.
A —L— Grade according to material quantity ——1— i °ft!’“at-
alternative
‘ 3.1~3.4 score }—-
*When materials are not used, they are represented by 0, when materials are used: inner wall=1, outer wall=2, floor=3, ceiling=4, window=5, roof=6
** The use of certified material of the relevant item is indicated as 1 if it is used.
=* |ndicates where the material is used.

Fig. 7. Material Alternative Score Calculation Process

Table 4.“3.1 EPD Using” Evaluation Criteria

Division Evaluation Criteria Points
1* Grade Using more than 9 kinds of Environmental Declaration Products from more than 4 kinds of Main Building Members* 4
2" Grade Using more than 7 kinds of Environmental Declaration Products from more than 3 kinds of Main Building Members 32
3" Grade Using more than 5 kinds of Environmental Declaration Products from more than 2 kinds of Main Building Members 24
4" Grade Using more than 3 kinds of Environmental Declaration Products from more than 1 kinds of Main Building Members 1.6

*The main building member is a member that uses materials. It is divided into 6 types: inner wall, outer wall, floor, ceiling, window, and roof.
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Table 5. Result of Material Selection Model

Number of certified materials for each item . . . .
P |cuniy i g O M| ot
3.1 32 33 34
Flooring 215 8 7 12 51 78 12,389,621  3,966,722| 67.98 %
Wall finishing material 210 0 0 8 9 17 16,579,238 1,053,974 93.64 %
Clay brick 33,000 0 0 3 0 3 17,896,875|  6,820,000| 61.89 %
Windows 180 0 0 0 1 1 28,783,213  6,480,000| 77.49 %
Ceiling finishing material | 7,500 0 0 1 1 2 178,822,917 30,000,000| 83.22 %
Toilet divider 425 0 0 1 0 1 68,903,415| 18,700,000| 72.86 %
Total 8 7 25 62 102 323,375,279| 67,020,696 79.27 %
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