Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2014.15.9.5861
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 15, No. 9 pp. 5861-5869, 2014

) oy - -y - L=
AZE oA A4 2P AR A5
HEEL pSH
elst3 YRSt HE

Usage Status and Environmental Sustainability Guidelines for Building
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Abstract Existing studies of building exterior materials have focused on the colors or textures of cladding, and in
terms of a design planning approach, have focused on the use of the environment and equipment and fire safety topics
from an engineering perspective. As a result, little research has been done on performance guidelines for exterior
materials, specifically according to the building type. Research into eco-friendly cladding materials is also in the
rudimentary stage in a practical sense. In this study, the use of exterior materials over the last ten years in domestic
construction was analyzed. The usage status of building exterior materials was evaluated quantitatively by frequency
analysis, and its environmental performance is proposed through complex (qualitative + quantitative) analysis. The
average value of the exterior material type number used for all analyzed buildings was 2.59. Glass, metal, stone, resin,
cement, wood, and clay were used in that order with regard to the usage status. The analysis found that five of the
materials satisfied the high efficiency and eco-friendly grading in terms of the four characteristics of an eco-friendly
exterior. A list of eight eco-friendly elements was also proposed. The eco-friendly elements and characteristics of the
exterior materials were derived to provide basic guidelines for domestic construction companies and design offices.
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[Table 1] Classification of case buildings

B71E wdEs 9F

Building type Location Structure type*
Office 59 Seoul 76 RC 45
Culture-meeting | 34 Gyeonggi 38 SRC 36
Apartment house | 23 Incheon 12 RC+S 35
Edu&research 23 Busan 12 RC+SRC 25
Sales 13| Chungcheong 6 | RC+S+SRC 8
Medical 5 Gyeongsang 5 RC+PC+S 4
Transport 4 Daejeon 5 S+SRC 3
Accommodation 3 Gwangju 4 RC+PC 2
House 2 Jeju 4 S 2
Neighborhood 1 Daegu 3| PC+S+SRC 1
Eiﬁie;‘zd 1 Jeolla 2| RCHPCHSRC | 1
Cemetery 1 Gangwon 2 Unknown 8
Religion 1 Ulsan 1 - -

#. RC: Reinforced concrete, SRC: Steel reinforced concrete
S: Steel, PC: Precast concrete
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[Fig. 11 Classification of case buildings
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[Table 2] Status of the number of exterior materials

The number of exterior materials | 1 2 3 4 5

Frequency 16 |64]621]23] 5

5864

[Table 3] Mean value of the number of exterior
materials

Culture&

meeting

Edu&
research

Sales
facility

Apt.

house

Type of
building

Office

Average 246 29 222 243 277
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[Table 4] Classification of exterior materials

Glass

(low-e, tinted, clear low-e, low-e double pane
semi—tempered, prism insulating, low reflective, double
complex functional, low—e low iron, low-e green double
pane semi-tempered, clear double pane semi—tempered, sand
blasting, low reflective tinted, low reflective tempered, green
double pane semi-tempered, pastel, low—e high efficiency,
semi-tempered green tinted)double glass, (low—e laminated,
Low-e) triple glass, silk-screen, tempered glass, heat mirror
glass

Metal

aluminum(punching metal panel, plate, sheet, composite
panel), KAL ZIP, galvanized(panel, steel plate, steel
composite panel, fluoride resin steel plate), rheinzink, zink,
(wrinkle resin, steel coating) galvanized steel sheet, poly
(metal panel, complex panel), titanium(zink sheet, zink
composite panel), stainless(steel sheet, panel), punching
panel, TPO sheet, metal(roof tile, panel), oxidized copper
plate, standing seam copper plate, ceramic(coating panel,
panel), color stainless steel

Stone

C-Black, (Gapyeong, Sabi, Goheung, Macheon, Mungyeong,
Hwangdeung, Pocheon, Hwabuk, Jeju)stone, granite(finish,
burner, dabbed finish, burner roasting, frosted finish), India
sandstone, stone(construction, finish, panel), native rock,
Jeongseon limestone, limestone, basalt, TEC stone panel,
caliza capri stone

Resin

(elastic, elastic type, silicone)paint, water paint,
(fluoropolymer coating, stucco)painting, asphalt shingle,
EPDM, ETFE, GFRP, PTEF, PVF film metal plate, teflon
membrane, polycarbonate

Cement

(CRC, FC, sandwich, base, cement composit) panel,
extruded(cement board, panel), exposed concrete(surface
treatment, New zealand pine pattern, white, coating
plywood, color, panel, parquetry), artificial(stone, limestone),
split block, TPC

wood(siding, panel), treated lumber, preserved plywood, red

Wood Japanese cedar
Clay |(ceramic, crushed mosaic)tile, burned brick, terracotta panel
Etc. |BIPV, U-Glass
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[Table 8] Characteristics of Eco-friendly exterior materials

whole type)

Visible light Visible light Shading Heat transmission Relative heat Price
Glass | Low-E double transmittance (%) reflected (%) coefficient coefficient (W/mK) | gain (W/m’) | (won/m’)
44~68 8~13 0.44~0.70 18 290~453 80,000
T SR ISV, . Compressive Tensile Price
Stone | Granite stone Specific gravity Absorptance(%) Porosity (%) strength (MPa) | strength (MPa) | (won/m)
25 and over 0.25 and over 0.75 and over 170 and over 7 over 100,000
Compressive .. . . _ Price
Clay clay brick strength (MPa) Absorptance (%) | Expansivity (%) | Unit weight(kg) (won/i)
21 and over 10 and under 04 1.7 - 31,000
. Coating Surface Basic _ _ Price
Metal AL COmLIJOSIte thickness (¢m) treatment thickness(mm) (won/m’)
pane
25 Roll Coating 4 - - 120,000
Compressive Heat conductivity B B Price
Cement [EXtruded (iemen‘ strength (MPa) (kcal/mhC) Absorptance(%s) (won/m’)
pane
40 0.44 18 - - 92,000
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