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A Study on the inclined balcony and double deck structure of Korean
traditional housing
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Abstract The purpose of this study is to propose and analyse new technology of structural elements design for
Korean-style house(Hanok). Design of modern apartment building adopts many aesthetic elements from Hanok,
however, these are only for the decorations of interior. In this study, projected Hanok eaves were studied in terms
of the length of solar insolation. Inclined front slab system has been proposed utilizing sloping roof to an apartment
building section. This system can provide the same sunshine radiation length and outside view to all levels of building
to overcome the limitation of traditional hanok. It also can be applied to all residences the vertical garden concept
of hanok. Inclined slab system showed 20% more efficient than flat slab system in terms of solar insolation length.
This study also suggested a double deck slab system for not only reducing apartment floor impact noise but also
connecting concept of traditional maru system in hanok. Double deck system reduces 66% of floor impact noise
comparing with single deck slab of modern apartment buildings.
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(b) solar altitude in summer (c) solar altitude in winter

Fig. 1. Roof cantilever & length of solar insolation

Tablel < XA =] AE7HEE9 Fao w2

1247] 5 ot ¢} 5] AARE 458 Aol st
A W= AR FHEE dabe] A glom, T4 o
A fddelrt B 3.758m7ME S & 5 TH7.8].
Table 1. Length of solar insolation[7]
Summer Winter
B}li]d- Latitude’ | Height declination[mrﬁ] declinati-on[mw]
ing ] [mm] Interior Interior
Name Length | inflow [ Length | inflow
Iengthu Iength“
Seosan
Kim’s 36.78 | 2,910 | 698.6 None 5097.6 | 3947.6
House
Haenam 130 10 15 400 | 4522 | Nome | 37920 | 28300
Nokwoo-dan
Gangneung |37 46 | 3050 | 757.6 | None | 54910 | 42410
Youlhwadang
Changdeok | 3730 | 9840 | 6997 | None | 5089.9 | 4009.0
gung
Average 36.43 | 2,800 | 649.1 4609 | 4867.7 | 3758.0

Latitude = 90(degree)-ecach  building’s latitude+declination”.
Declination(solstice) of the sun in summer is 76.1°, and for winter is
-23.5°. “Interior inflow length = Total length - eaves length.
""The negative length of interior inflow means the length of caves is
greater than interior inflow length.
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Fig. 2. Concept of elevated balcony section
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Solar altitude in terms of building structure angle
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Fig. 5. Relations between solar altitude & angle of
building structure in summer and winter season
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Light Projection Length vs Angle of Inclined Balcony
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Fig. 8. Example of elevated wooden deck structure[9]
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Fig. 12. Simulation view of double deck slab and
inclined balcony system
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