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Abstract

In this study, snow depth design criteria for green house were evaluated and analyzed for its improvement. In Korea, there are
a total of 229 administrative districts. However, this research combined the smaller districts of each Metropolitan city and made
it into one administrative district, so a total of 162 administrative districts were used in this study. The analytical results show
that the design snow depths for 77 administrative districts were appropriate out of 162 existing administrative districts. However,
the design snow depths for the other 86 administrative districts were proven to be inappropriate and are required to increase their
snow depths, so the 86 administrative districts’ design snow depths were also revised based on a 30-year recurrence interval snow
depth. Snow load is significantly changed depending on snow unit weight, hence providing design criteria for green house with
snow load is more reasonable than snow depth, because it considers the snow’s unit weight. With this, the snow unit weights
of 162 administrative districts were calculated and it was used with the revised design snow depth for estimating the design snow
load. Therefore, this study will use the designed snow load with unit weight consideration to design green houses based on the
administrative districts.
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Table 1. Results of Comparison Between Design Snow Depth and 30-year Recurrence Interval Snow Depth
30-year | Design Design | 30-year Design | 30-year
Snow snow | Difference sSnow snow | Difference Snow snow | Difference
Administrative districts depth depth A-B Administrative districts depth depth A-B Administrative districts depth depth A-B
A B (cm) A B (cm) A B (cm)
(cm) (cm) (cm) (cm) (cm) (cm)
Seoul 25gu 25 26 -1 . Hongcheon 47 30 +17 Goseong 17 20 -3
Incheon 10gun-gu 24 26 2 ("”f"g' Hwacheon 34 28 +6 Gimhae 16 20 4
Daejeon Sgu 29 30 -1 o Hoengseong 38 34 +4 Nambhae 19 20 -1
Daegu 8gun-gu 21 20 +1 Gyeryong 29 32 -3 Miryang 16 20 -4
Ulsan Sgun-gu 16 20 -4 Gongju 28 28 0 Sacheon 19 20 -1
Busan 16gun-gu 16 24 -8 Geumsan 27 26 +1 Sancheong 25 24 +1
Gwa-ngju Sgu 35 36 -1 Nonsan 29 28 +1 Yangsan 16 20 -4
Sejong 1si 29 30 -1 Dangjin 27 28 -1| Gyeo-ng- Uiryeong 21 20 +1
Gapyeong 27 24 +3 Boryeong 26 26 0 nam Jinju 20 20 0
Goyang 25 24 +1 Buyeo 27 26 +1 Changnyeong 19 20 -1
Gwacheon 25 24 +1 Seosan 29 30 -1 Changwon 17 20 -3
Gwangmyeong 25 24 +1| Chu-ng- Seocheon 31 32 -1 Tongyeong 15 20 -5
Gwangju 26 24 +2 nam Asan 25 26 -1 Hadong 22 20 +2
Guri 25 24 +1 Yesan 27 26 +1 Haman 18 20 -2
Gunpo 24 24 0 Cheonan 26 26 0 Hamyang 29 30 -1
Gimpo 23 24 -1 Cheongyang 27 26 +1 Hapcheon 24 22 +2
Namyangju 26 24 +2 Taean 28 28 0 Gochang 44 40 +4
Dongducheon 25 22 +3 Hongseong 27 26 +1 Gunsan 34 34 0
Bucheon 25 24 +1 Goesan 30 30 0 Gimje 38 40 -2
Seongnam 25 24 +1 Danyang 33 26 +7 Namwon 27 30 -3
Suwon 24 24 0 Boeun 32 32 0 Muju 29 30 -1
Siheung 25 24 +1 Yeongdong 30 30 0 Buan 47 40 +7
Ansan 25 24 +1 Okcheon 30 30 0| Joen- Sunchang 37 36 +1
Gye-?ng- Anseong 27 26 +1 Eumseong 28 28 0| buk Wanju 30 26 +4
g Anyang 25 24 +1 Jecheon 28 26 +2 Tksan 32 28 +4
Yangju 25 24 +1 Jeungpyeong 31 32 -1 Imsil 35 40 -5
Yangpyeong 26 24 +2 CTl;Eg_ Jincheon 29 30 -1 Jangsu 33 38 -5
Yeoju 27 26 +1 Cheongju 32 34 -2 Jeonju 28 26 +2
Yeoncheon 23 24 -1 Chungju 27 26 +1 Jeongeup 49 40 +9
Osan 25 24 +1 Gyeongsan 21 20 +1 Jinan 32 34 -2
Yongin 25 24 +1 Gyeongju 20 20 0 Gangjin 22 22 0
Uiwang 24 24 0 Goryeong 23 22 +1 Goheung 17 20 -3
Uijeongbu 25 24 +1 Gumi 26 24 +2 Gokseong 28 28 0
Icheon 28 28 0 Gunwi 24 22 +2 Gwangyang 21 20 +1
Paju 24 24 0 Gimcheon 28 28 0 Gurye 25 24 +1
Pyeongtaek 26 26 0 Mungyeong 33 34 -1 Naju 31 34 -3
Pocheon 25 22 +3 Bonghwa 37 24 +13 Damyang 36 40 -4
Hanam 25 24 +1 Sangju 31 30 +1 Mokpo 36 32 +4
Hwaseong 25 24 +1 Seongju 25 24 +1 Muan 34 36 -2
Gangneung 127 40 +87 Andong 26 22 +4 Boseong 21 20 +1
Goseong 92 40 +52 Yeongdeok 33 34 -1|  Joen- Suncheon 22 22 0
Donghae 96 40 +56 Yeongyang 35 24 +11 nam Sinan 33 30 +3
Samcheok 75 40 +35| Gyeo-ng- Yeongju 31 28 +3 Yeosu 16 20 -4
Sokcho 95 40 +55 buk Yeongcheon 21 20 +1 Yeonggwang 37 40 -3
Yanggu 38 30 +8 Yecheon 30 26 +4 Yeongam 28 28 0
Yangyang 95 40 +55 Ulleung 213 40 +173 Wando 19 20 -1
G"?“g' Yeongwol 44 30 +14 Uljin 45 38 +7 Jangseong 40 40 0
won Wonju 28 26 +2 Uiseong 24 20 +4 Jangheung 22 22 0
Inje 51 30 +21 Cheongdo 19 20 -1 Jindo 25 22 +3
Jeongseon 83 40 +43 Cheongsong 27 22 +5 Hampyeong 34 36 -2
Cheorwon 24 20 +4 Chilgok 24 22 +2 Haenam 23 22 +1
Chuncheon 32 32 0 Pohang 24 20 +2 Hwasun 28 30 -2
Taebaek 79 40 +39 Geoje 15 20 -5 Jeju Seogwipo 28 30 -2
Pyeongchang 88 40 +48 Geochang 29 30 - Jeju 16 20 -4
a0 thet HuA MAYIE ML 245
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Table 2. Revised Design Snow Depth for Green House According to Administrative Districts

Administrative R.evised Administrative Bevised Administrative R_evised Administrative R_EViSEd
districts design snow districts design snow districts design snow districts design snow
depth(cm) depth(cm) depth(cm) depth(cm)
Seoul 25gu 26 Sokcho 95 Gumi 26 Buan 47
Incheon 10gun-gu 26 Yanggu 38 Gunwi 24 Sunchang 37
Daejeon Sgu 30 Yangyang 95 Gimcheon 28 Wanju 30
Daegu 8gun-gu 21 Yeongwol 44 Mungyeong 34 Iksan 32
Ulsan Sgun-gu 20 Wonju 28 Bonghwa 37 JEZ:' Tmsil 40
Busan 16gun-gu 24 Inje 51 Sangju 31 Jangsu 38
Gwangju Sgu 36 Gang- Jeongseon 83 Seongju 25 Jeonju 28
Sejong Isi 30 won Cheorwon 24 Andong 26 Jeongeup 49
Gapyeong 27 Chuncheon 32 Yeongdeok 34 Jinan 34
Goyang 25 Taebaek 79 Gyeong- Yeongyang 35 Gangjin 22
Gwacheon 25 Pyeongchang 88 buk Yeongju 31 Goheung 20
Gwangmyeong 25 Hongcheon 47 Yeongcheon 21 Gokseong 28
Gwangju 26 Hwacheon 34 Yecheon 30 Gwangyang 21
Guri 25 Hoengseong 38 Ulleung 213 Gurye 25
Gunpo 24 Gyeryong 32 Uljin 45 Naju 34
Gimpo 24 Gongju 28 Uiseong 24 Damyang 40
Namyangju 26 Geumsan 27 Cheongdo 20 Mokpo 36
Dongducheon 25 Nonsan 29 Cheongsong 27 Muan 36
Bucheon 25 Dangjin 28 Chilgok 24 Boseong 21
Seongnam 25 Boryeong 26 Pohang 24 Joen- Suncheon 22
Suwon 24 Buyeo 27 Geoje 20 nam Sinan 33
Siheung 25 Chung- Seosan 30 Geochang 30 Yeosu 20
Ansan 25 e Seocheon 32 Goseong 20 Yeonggwang 40
Gye(?ng- Anseong 27 Asan 26 Gimhae 20 Yeongam 28
& Anyang 25 Yesan 27 Nambhae 20 Wando 20
Yangju 25 Cheonan 26 Miryang 20 Jangseong 40
Yangpyeong 26 Cheongyang 27 Sacheon 20 Jangheung 22
Yeoju 27 Taean 28 Sancheong 25 Jindo 25
Yeoncheon 24 Hongseong 27 Gyeong- Yangsan 20 Hampyeong 36
Osan 25 Goesan 30 nam Uiryeong 21 Haenam 23
Yongin 25 Danyang 33 Jinju 20 Hwasun 30
Uiwang 24 Boeun 32 Changnyeong 20 Jeju Seogwipo 30
Uijeongbu 25 Yeongdong 30 Changwon 20 Jeju 20
Icheon 28 Okcheon 30 Tongyeong 20
Paju 24 Cl;url:g- Eumseong 28 Hadong 22
Pyeongtack 26 ) Jecheon 28 Haman 20
Pocheon 25 Jeungpyeong 32 Hamyang 30
Hanam 25 Jincheon 30 Hapcheon 24
Hwaseong 25 Cheongju 34 Gochang 44
Gangneung 127 Chungju 27 Gunsan 34
Gang- Goseong 92 Gyeongsan 21 Joen- Gimje 40
won Donghae 96 G'\:Tg- Gyeongju 20 buk Namwon 30
Samcheok 75 . Goryeong 23 Muju 30
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Fig. 2. Snow Unit Weight Map According to Administrative
Districts Developed in This Study
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Table 3. Design Snow Load for Green House According to Administrative Districts

Adm}nistrative Desl(lgonadsnow Adm‘inis‘trative Desllg:adsnow Admfniétrative Desli;:a;now Adm‘inis‘trative Desllg:adsnow
districts N districts kN/m?) districts (kN districts kN/m?)
Seoul 25gu 0.30 Sokcho 2.00 Gumi 0.30 Buan 0.50
Incheon 10gun-gu 0.25 Yanggu 0.45 Gunwi 0.30 Sunchang 0.40
Daejeon Sgu 0.30 Yangyang 2.00 Gimcheon 0.35 Wanju 0.30
Daegu 8gun-gu 0.25 Yeongwol 0.55 Mungyeong 0.40 Joen Tksan 0.35
Ulsan Sgun-gu 0.30 Wonju 0.30 Bonghwa 0.50 buk Imsil 0.40
Busan 16gun-gu 0.25 Inje 1.05 Sangju 0.40 Jangsu 0.45
Gwangju Sgu 0.35 Gang- Jeongseon 1.20 Seongju 0.30 Jeonju 0.30
Sejong 1si 0.30 won Cheorwon 0.30 Andong 0.35 Jeongeup 0.50
Gapyeong 0.30 Chuncheon 0.35 Yeongdeok 0.70 Jinan 0.40
Goyang 0.25 Taebaek 0.95 Gyeong- Yeongyang 0.60 Gangjin 0.25
Gwacheon 0.25 Pyeongchang 1.25 buk Yeongju 0.40 Goheung 0.25
Gwangmyeong 0.25 Hongcheon 0.70 Yeongcheon 0.30 Gokseong 0.30
Gwangju 0.30 Hwacheon 0.40 Yecheon 0.35 Gwangyang 0.30
Guri 0.25 Hoengseong 0.45 Ulleung 2.20 Gurye 0.30
Gunpo 0.25 Gyeryong 0.35 Uljin 0.80 Naju 0.35
Gimpo 0.25 Gongju 0.30 Uiseong 0.30 Damyang 0.40
Namyangju 0.30 Geumsan 0.30 Cheongdo 0.25 Mokpo 0.35
Dongducheon 0.25 Nonsan 0.30 Cheongsong 0.45 Muan 0.35
Bucheon 0.25 Dangjin 0.30 Chilgok 0.30 Boseong 0.25
Seongnam 0.25 Boryeong 0.25 Pohang 0.45 Joen- Suncheon 0.25
Suwon 0.25 Buyeo 0.30 Geoje 0.30 nam Sinan 0.35
Siheung 0.25 C::;:lg- Seosan 0.30 Geochang 0.40 Yeosu 0.25
Ansan 0.25 Seocheon 0.35 Goseong 0.30 Yeonggwang 0.40
Gyey(?ng- Anseong 0.30 Asan 0.25 Gimhae 0.25 Yeongam 0.30
& Anyang 0.25 Yesan 0.30 Namhae 0.35 Wando 0.25
Yangju 0.25 Cheonan 0.25 Miryang 0.25 Jangseong 0.40
Yangpyeong 0.30 Cheongyang 0.30 Sacheon 0.30 Jangheung 0.25
Yeoju 0.30 Taean 0.30 Sancheong 0.40 Jindo 0.25
Yeoncheon 0.30 Hongseong 0.30 Gyeong- Yangsan 0.30 Hampyeong 0.35
Osan 0.25 Goesan 0.30 nam Uiryeong 0.30 Haenam 0.25
Yongin 0.25 Danyang 0.40 Jinju 0.30 Hwasun 0.30
Uiwang 0.25 Boeun 0.35 Changnyeong 0.25 Jeju Seogwipo 0.40
Uijeongbu 0.25 Yeongdong 0.35 Changwon 0.25 Jeju 0.30
Icheon 0.30 Chung- Okcheon 0.35 Tongyeong 0.30
Paju 0.25 buk Eumseong 0.30 Hadong 0.30
Pyeongtaek 0.30 Jecheon 0.30 Haman 0.25
Pocheon 0.30 Jeungpyeong 0.35 Hamyang 0.40
Hanam 0.25 Jincheon 0.30 Hapcheon 0.35
Hwaseong 0.25 Cheongju 0.35 Gochang 0.60
Gangneung 2.55 Chungju 0.30 Toen Gunsan 0.50
Gang- Goseong 1.85 Gyeong- Gyeongsan 0.30 buk Gimje 0.40
won Donghae 1.25 buk Gyeongju 0.35 Namwon 0.40
Samcheok 1.05 Goryeong 0.35 Muju 0.35

Design Snow
Load (kN/m2)

B 2.50 -
I 2.25 - 2.50
[ 2.00 - 2.25
[0 1.75 - 2.00
[ ]1.50-1.75
[ ]1.25-1.50
[ 1.00- 1.25
[ 0.75 - 1.00
I 0.50 - 0.75
I 0.25 - 0.50
Bl o -025

ﬁ- 0 50 100 200 Kilometers

——t—t—t—t——+

Fig. 3. Design Snow Load Map for Green House According
to Administrative Districts
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