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ABSTRACT

In this paper, the changes of the period of cold weather concrete in Korea with the elapse of age are discussed
to investigate the influence of elapse of age on period of cold weather concrete. The climate data of Korean
Meteorological Administration(KMA) ranging from 1971 to 2000 was used. The period of cold weather concrete was
calculated by following the specification of Korea Concrete Institute(KCI), American Concrete Institute(ACI) and
Architectural Institute of Japan(AIJ), respectively. Previous research by the authors used the climate dada of KMA
from 1961 to 1990 and research conducted by Kim MH. used the climate data from 1931 to 1980 were also
compared with the period of present paper. According to the results, in present paper, the period of cold weather
concreting by KCI was calculated about 9days on average and the period by ACI was 101 days on average and
the period by AIJ was 92days on average. For the variation of the period with the elapse of time, the period of cold
weather concrete by KCI and ACI in present paper was shortened by as much as 5~6days compared with that of
previous paper 10years ago. However, the period of cold weather concreting by Al] did not exhibit a marked
reduction in the period compared with that of previous paper by the author. But the period by Kim following AIJ
exhibited a decrease in the period compared to the period by present paper by as much as 3days. For regional
influence, the period of cold weather concreting in southern part of Korea was found to be much shorter than those
at northern part. This may be due to the rising of mean temperature caused by global warming effect.
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Table 1 Period of cold weather concrete by KCI, ACI and AlJ specification in each region

by KCI specification by ACI specification by AlJ specification
Region 1961 ~1990 1971 ~2000 1961~1990 1971~2000 1931 ~1980 1961 ~1990 1971~2000

Period | 10days Period 10day Period 10days Period 10days Period 10days| Period |10days Period 10 days
Sokcho(%:%) A~ 7| 102 | RAU~YT] 102 | WB~313 | W06 | 12/4~¥8 | 4 [ 1/1~20 | 8 |[1/1~2H (| 9 1/21~2/20 9
Dackwanryong(Th@H) | 1/ 8~4/4| 148 | 1/ 8~4/3 | W7 | 1/8~44 | 148 | 1/8~4/8 | 152 - - |Wwi~yo| 14 1021~320 15
Chuncheon(%34) W17~317| 123 | 1W/8~316 | 120 | W/6~318 | 123 | LWA7~¥1B | 123 - - |w~e | 1 1/ 1~2/29 12
Geng | Gangneung(743) 212~ 7| 86 | RAI~F2 | 82 | WAR0~310 | 101 | 12/11~¥2 | 82 | 1R1~20 | 10 [1271~220| 8 12/ 1~2/0 8
won | Worju( 9% Wie~317 | 122 | WiT~344 | 122 | W4~318 | 125 | WA7~318 | 126 | 1/1~0 | 12 [/~ | 1 1/ 1~2/20 1
(A9 | Wuljin(&2) 12212~ 6| 85 | V2~¥B| 85 | 12/12~¥7| 86 | 1211~3¥3] 89 - - |em~rn| 7 12/ 1~2/0 8
%) | Inje(91A) WIs~318 | 125 | WwAT~319 | 124 | 1W/13~3/0 | 120 | 1/13~3/20 | 129 - - -3 1 1/ 1~310 12
Hongcheon($-3) WI4~¥19 | 126 | 1A6~319 | 125 | W3~y | 129 | 1/14~320 | 128 - - w30 | 1 1/ 1~3/10 12
Sarncheok(3H3]) 12210~3/ 7| 88 1210~% 7 88 2 7~37 91 127~y 17 91 - - 12/ 1~2/20 8 12/ 1~2/20 8
Taeback(€14) - - WAS~38 | 134 - - 1W/15~3/29 | 136 - - - 11/ 1~3/10 13
Seoul(X2) W/24~312| 109 | w2~ | 15 | w2~312 | 12 | 0R1~312 | 12 | Wi~2/29 | 1 | 1/2~28| 10 w1~ 1
Gyeong |Inchon(13) WR~317| 12 | W-%12 | 06 | W/AU~¥18 | U5 | WoH~34 | 10 | wnu-~310 | 12 | 1/2~228| 10 | 1Wi~2» 1
g |Suwon(s9) WR1~318 | 119 | WB~348 | w1l | W17~319 | 123 | 0R2i~314 | 114 | Wni~22 | 1 | Wwi~229 | 1 W~/ 1
(A7) |Ganghwa(Z3h) WB~317 | U8 | WB3~38 | 1l | w7~-318 | 122 | 11/18~318 | 121 - - w9 1 wn~2» 1
=) | Yangpyong(¥4) W7T~316 | 120 | WAT-3A8 | IT | WU~ | 125 | T38| 122 | W/ 1~¥9 ) 12 | Wi~ | 1 11/ 1~2/9 12
Icheon(®1) UAT~36 | 120 | WI8~F2 {1 S | uAT~317 | 121 | UAT~34 | 118 - - (wu~¥ys|{ U u/A1~2/% u
Chung | Jecheon(#14) WAT~¥18 | 122 | Wit~319 | 123 | Wa3~319 | 127 | Wis~35 | 181 { 1/1~310 | 13 | 1w~ 12 | 1/ 1~310 13
buk  |Chungju(%%F) UAB~313 | 116 | BA8~%12 | 15 | 1/16~313 | 128 | LWA7~313 | 117 - - w9 1 W11~2/2 1
(3% |Boeun(%-2) UA7~319 | 121 | Wis~317 | 120 | WA7~319 | 123 | wi17~319 | 123 | W~ | 1 | 1M~29 | 1 WL~/ 1
%%) |Chongju(F) 121~313 1 13 | 1/24~341 | 100 | 1AT~317 | 121§ 1R1~313 | 106 - - |um-~0] 10 WL~ 10
Seosan(*14h WB~316| 109 | W~312 | 106 | 1/2r~318 | 12 | Wr~317 | 111 | W2~229 | 10 | 11/21~22| 10 | 1/1~29 1
Dagjeon(th ) 1W/24~313 | 110 | W2e~& 7§ 101 | 121~313 | 13 | W2r~342 | 106 | Wi~ | 11 | 12~22| 10 | 11/41~220 10
Chung |Onyang(£%) W2A~313 | 110 | IW~F18 | 10 | 1/2~318 18 | 1/2~318 | 118 | wu-~22 | 11 | 1wR~229| 10 | 11/21~29 10
nam | Yuseong(H4) W2~¥6| 105 | W2i~¥7 1 101 | W2~¥7| 106 | 1/27~312 | 106 | /11~ | 11 |12~2/9] 10 | 1W11~2/2 10
(%% | Daccheon(t®) 1W/28~315| 108 | 1/1~341 | 102 | wo~318| 12 | W2r~3/13 | 108 | 11/21~2/20 | 10 }12/1~2/29| 9 1/21~2/29 10
94=) |Buyeo(¥-e]) W2~y | 106 | #2311 | 108 | W/B~312| 10 | 1W/2A~312 | 109 - - lua~3| 10 1W/1~2/9 1
Kumnsan(F4H wW2a~312 | 12 | W2~z | 12 | W8~313| 16 | W21~317 | 17 | W~20 | 1 [ 1/2~2%8| 10 1W11~2/29 1
Cheonan(#3h - - WH~¥12 1 109 - - 11/21~313 | 113 - - - 111~/ 1
Ulleung(£3%) 23~311| 89 | @A8~¥ 4| 77 | 12/11~313 | 93 2M4~¥9 | 86 | 1121~220 | 10 |1211~20]| 8 1241~/ 7
Daegu(th ) 1W/30~3/ 1) 92 | 18221 81 | 1/2~33| 95 W2 | 92 | 12/ 1~210 7 |1~ 8 1/21~2/10 8
Pohang(2£3) 202~229| 79 |12~ 76 | w2~¥1| 80 | 122~ | 7 - - |wu~210( 6 12/ 1~2/10 7
Chigok(23) W21~3/ 6| 100 | WZ-6 ) 160 | WB~¥6| 104 | W/2B~¥6 | 105 | 1/11~%2 1 |w2i~2201 9 1/21~2/20 9
Yeongju(®8F) 1W/18~3/13 | 116 wa-~z 1 us 11/18~3/13 116 11/18~3/13 117 - - 11/11~2/29 1 1/11~2/29 1
Gyeong | Yeongdeok(%4 ) 1211~y 6| 87 |1~ ( 18 | W1~¥7| 98 |12/3~33 | 91 - - |wi~yn| 8 12/ 1~210 9
buk | Ulseong(¢]4) W8~312 | 116 | 1/18~342 | 15 | 1/18~313 | 116 | 1/18~317 | 120 - - w2 | 1 1/ 1~2/29 12
(74 | Seonsan(44h) WS~y 7| 103 | 0/5~37{ W3 | n/2~¥8 | 108 | 11/21~3/8 | 108 - - | w2~28 | 10 121~/ 10
EE) | Yeongcheon(%H) W2~y 7| 101 | w234 | 98 | W»~3¥8 | 104 | WB~37 | 102 | 1121~210 8 |w2a~220| 9 W11~2/20 10
Jeomchon(%&) 1W/26~3 7| 102 WH~¥ 1 102 11/21~3/ 9 109 11/21~¥ 9 109 - - 11/21~2/20 9 11/21~2/20 9
Chupungryung(%%) | 11/23~312| 10 | 1W/6~312 | 107 | 1W/21~313 | 113 | 1/2~312 | 113 - - | w2t~2: ) 10 | u/m~8 1
Bongwha(%-8h - - TAT~318 | 122 - - 1116~324 | 129 - - - - 1/11~2/20 10
Mungycong(¥7) - - W2A~37 1 104 - - 121~311 | 111 - - - - 11/11~2/20 10
Gumi(7v)) - - W~ 8 160 - - 1/3~¥7 105 - - - - 1/11~2/2 10
Ulsan(£4) 2/2~2/29| 79 | 122~ 76 | 1212~%/1 | 80 | W~2B | 79 | 121~210 7 | wi1~yn| 8 12/11~1/31 5
Busan(#4h) 12/%6~2/16 | 53 V 3~210 38 | 122~216 | 56 12/23~2/11 | 50 | 1211~1/3L 5 |1221~181| 4 12/21~1/% 3
Chungrm) 128~/ | 68 | 1¥38~%% | 68 |1219~¥1| 73 1219~31 | 73 | 1221~18t 4 | 122~181| 4 12/21~1/31 4
Jinju(R15) 1W/29~3 2| 94 12/ 1~¥ 2 93 1/28~3/ 6 99 11/29~3/ 4 97 12/ 1~210 7 12 1~2/20 8 11/21~2/10 8
Hapcheon(¥-3) 1W/B8~3 4| 97 WB~¥ 3 96 11/21~3/ 6 100 1/27~3/ 4 98 - - 11/21~2/20 9 1121~2/20 9
Gyeong | Geochang(A3) WB~F11| 108 | nR21~¥8 | 108 | 1/20~312 | 13 | 121~312 | 112 | W1~220 | 10 |1/2~28| 10 | Wi~ 10
nam |Miryang(B%) W29~33| 95 | @I~¥2{ 93 | WB-~3¥7 10 WB~¥3 | 95 | 12/1~2/% 8 |[11~20} 8 11/21~2/10 8
(737 | Sancheong(3H4) 12/1~3 2| 92 W52 93 W/28~¥ 7 10 1/28~3/ 4 97 - - 12/ 1~2/20 8 11/21~2/20 9
%) |Haman(30H W/2B~¥5| 103 | 11/8~%¥5 ] 103 | WB~3/6| 104 | WB~36| 104 - - R0 | 9 11/21~2/20 9
Namhae('g3l) NS~ | T4 VRSB 79 | 2~ | 1T | 2~ T - - | 11~210| 6 12/11~1/31 5
Geoje(A) 212~ 68 | @AY | BT | 1212~22 | 72 2~ | 77 - - |2~ 6 12/11~1/31 5
Andong(QHE) - - W50 | 106 - - W2A~311 | 108 - - - - WL~/ 10
Masan(7}4h) - - 17 1~ 4 35 - - 12/25~2/10 44 - - - - 1221~1/20 3
Tongyeong(§%) - - 15~ 48 - - 12/2~2/11 51 - - - - 1221~/ 4
Imsil(Y4) 1W/18~3/18 | 121 | /21~313 | IL3 | 11/18~319 | 122 | 11/18~319 | 122 - - Wit~/ 1 1W11~2/29 1
Namwon('g€) W2~y 7| 101 | W7 | 101 | 1/2~312{ 106 | W/26~¥10 | 105 | 121~/ 9 021~ 10 | Wi~ 10
Tksan(2}2h) 1W/R~Y1L | 100 | W8~ | 100 | W2~313 | 107 | 1/27~313 | 107 | 1121~/ 9 W21~ 10 | W2~/ 10
J;Z(“ Buan(#¢h WR~Y10| 103 | 1¥1~%6 ] 97 | W2~312 | 108 | W/2I~312 | 106 - 127 1~2%| 9 1/21~2/20 9
(A% Gunsan(ZAH) 127 7~33| 97 | We-¥7 | 83 | WB~¥18 | 11 | 12/1~312 | 103 | 121~220 9 12/ 1~78| 9 11/21~2/20 9
;E) Jeonju(zF 11/0~310 | 102 | W2B~¥51 98 | 1/0~311 | 103 | 1/28~3/6 | 99 | 1/21~2/0 9 12/ 1~29| 9 12/21~2/20 6
T | Jeongiu(4F) W28~y 7| 100 | W/B~¥71{ WO | W2~¥7 101 1/21~3 7 101 - - 12/ 1~2/20( 8 1% 1~%20 8
Jeoneop(} - - W15 86 - - W2~¥7| 101 - - - - 11721~ 9
Jangsu(F5) - - w232 | n2 - - 1/20~319 | 120 - - - - 1WA~/ 1
Mokpo(&¥) 221~ 1| 70 |~ 1) 73 | 12B~¥7 | 84 | w5~¥2 | 78 | 1/1-2% 8 AL~ 7 12/11~2/10 6
Yeosu(ed<F) RR1I~29 | 70 | e~} 51 | 1/13~3/1 | 79 | 12/2~221 | 68 | 1211~210 6 211~2101 6 1211~1/31 5
Wando( =) 12/23~201 | 60 | 5~/ | 48 | 12/2-~2PR1 | 61 12/23~2/% | 65 | 1211~210 6 1/1~131{ 3 12/21~1/3t 4
Jeon  |Hampyeong(¥3) 5~¥7| 93 | 1/5~¥61] @2 | 1WwB~¥8| 101 | 1/28~381{ Iol - - w1~z 8 12/ 1~2/% 8
nam | Jangheung(8%) /5~¥6| 92 | 3T a1 | WH~¥7| 99 | 1/2~¥6| 95 - - 127 1~2/0| 8 11/21~2/10 8
(42} |Haenam(sh'd) 2N~y 4| 84 | @wm~¥F2| 82 |1wm~¥7| 87 211~36 | 86 - - Aa-~20| 7 12/ 1~2/10 7
%) |Goheung(ZF) A1~y 1) 81 | 12m~¥5 ) 8 |1211~3/1| 8l 12/10~3/ 2 | 83 - - 211~210| 6 12/ 1~2/10 7
Seungju(F5) W2~y 7{ 98 | WB~¥7| 88 | 1W2~¥7| 101 | 1/2~37| 101 - - 11~ 9 11/21~2/20 9
Gwangju(345) 1226~¥7| 92 | 2M1~¥5] & | 1/20~38 | 100 | 1/5~34 | 90 | 11/21~2/0 9 127 1~220| 8 11/21~2/10 8
Suncheon(&3) ~ - 11/28~3/12 97 - - 127~ 7 | 101 - - - - 10/2~220 9
19 | Scongsanpot 243 - - w2 | 03 - - v | - - - - - -

* Climate data of the region indicated was impossible to collect due to the absence of meteorological observatory at that time.
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(a) Starting day
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Fig. 3 Period of cold weather concrete by KCI specification with elapse of age
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Fig. 6 Period of cold weather concreting by ACI specification with elapse of age
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Table 2 Dividing the zone of the period of cold weather concrete (by KCI specification)

Zone City Mean period (10days)
1(30~50days) |Busan, Masan, Tongyeong, Wando, Seongsanpo 34
2(50~70days) |Chungmu, Namhae, Geoje, Yeosu 6.4

- Gangneung, Wuljin, Samcheok, Ulsan, Ulneungdo, Daegu, Pohang, Yeongdeok, Mokpo,
3(70~90days) Haenam, Goheung, Gwangju 79

Sokcho, Seoul, Incheon, Seosan, Daejeon, Onyang. Yuseong, Daecheon, Buyeo, Cheonan,
4(90~110days) Jinju, Hapcheon, Geochang, Miryang, Sancheong, Haman, Andong, Chilgok, Seonsan, 101
Y8/ |Yeongcheon, Jeomchon, Chupungryong, Mungyeong, Gumi, Hampyeong. Jangheung. )
Seongju, Suncheon, Namwon, lksan, Buan, Gunsan, Jeonju, Jeongju, Jeongeop
- Chuncheon, Inje, Hongcheon, Suwon, Gangwha Yangpyeong, Icheon, Geumsan, Jecheon,
5(110~130days) Chungju, Boeun, Yeongju, Euiseong, Bongwha, Imsil, Jangsu -
6(130~150days) {Daegwanryeong, Taebaek 14.1
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Fig 11. Variation in level of period of cold weather
concrete with region (by AlJ specification)
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