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A Study on the roof curved ratio and slope of Korean Traditional
Wooden Building - Focused on the Central Hall of Buddhist Temple -
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Abstract The aim of this study was to classify the central Buddhist temple among the state-designated cultural assets,
which were measured precisely, into the gable roof buildings and the gambrel roof buildings to analyze the Ang-Goak,
Inside waist, ridge ratio, and roof inclination represented on the roof, and prepare basic objective material for the
restoration and repair of cultural assets. As a result, as for the relationship between the roof curve and the inclination
of the gable roof building and gambrel roof building, the following conclusions could be drawn. First, the Ang-Goak
and Inside waist of the gable roof building had a close correlation with the building size, and the internal high pillar
existence. In addition, the Ang-Goak and Inside waist were shown in the 7-ryangga structure, which is greater in size
than in the 5-ryangga structure. This was found to be related to the building size. Second, the Ang-Goak and Inside
waist of the gable roof building has a correlation with each other, and it was found that Inside waist also was large
in the building with a larger Ang-Goak. The roof inclination rarely had a connection with variable factors (plane
factor, elevation factor, and cross section factor). The sizes of Ang-Goak, Inside waist, and ridge ratio were similar
in the outside 1 chulmok and outside 2 chulmok of gongpo but those sizes were relatively larger in outside 3 chulmok.
Third, the Ang-Goak and Inside waist of the gambrel roof building moved independently for each building without
a correlation with each other, unlike the case of the gable roof building. The front and the side showed a correlation
with each other, and in the building with the large curve of the front side, the curve was also large in the sides.
Fourth, in the case of the building with a high pillar inside the gambrel roof building, the Ang-Goak and Inside waist
were larger. On the other hand, they were smaller in the case of a building without a high pillar. This was found
to have a close relationship with the building size. In addition, the ridge ratio has a close connection with the building
size and building height. Therefore, the ridge ratio is larger in a high building or large sized building. The roof
inclination rarely has a correlation with variable factors, as in the case of the gable roof building.

Key Words : Central Hall of Buddhist Temple, Ang-Goak, Inside waist, ridge ratio, roof slope
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[Table 1] Analysis of the principal part height
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[Fig. 2] Gable roof(Dacungjeon Hall of Jikjisa Temple

[Fig. 1] Gambrel roof(Dacungbojeon Hall of Seonunsa
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[Fig. 3] Analysis of relation to Ang-Goak and eaves width
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[Table 2] Gambrel roof example analysis

area Pxoni %fmg Stylobate| eaves |Building | Inside | Ang-G| floor roof ridge
Item name B Tong Tong . . . .
(m') height | length | height | waist | oak | width | slope |curvature
((mm) | (mm)
national '~ |Geungnakbojeon Hall of Muwisal o) 21 | 11605 | 7ou0 | 1351 | 3687 | &223 | 31 | % | 93 | 209 | 51
treasure 13 Temple in Gangjin[1]
ational Yeongsanjeon Hall of Geojoam
national - yrrmitage of Eunhaesa Temple | 32359 | 31,160 | 10,385 | 1200 | 3990 | 9250 * x| 153 | 3197 | 398
treasure 14 g
in Yeongcheon[2]
national Geungnakjeon Hall of
_ Bongjeongsa Temple in 8198 | 11,725 | 6992 | 1540 | 3744 | 7140 | 28 | 164 | 141 | 255 | 5700
treasure 15
Andong(3]
national | Daeungjeon Hall of Sudeoksa | 5390 | 14050 | 10777 | 2310 | 4324 | 9665 | 114 | 93 | 108 | 3128 | 476
treasure 49 Temple in Yesan[4]
national —|Guksajeon Hall of Songgwangsal ) 9o | 10804 | 4104 | 2651 | 2712 | 5554 | 59 | 111 | 18 | 2681 | 413
treasure 56 Temple in Suncheon
national  |Geungnakjeon Hall of Hwaamsa| .; .. N f— — - o Py 00 o i
Al Terple in Wanjuls] 6166 | 9883 | 6239 | 648 | 4555 | &35 | 56 | 92 | 202 | 2% | 55
treasure 143 | Dacungbojeon Hall of Gasimsa | o001 | 17043 | 8043 | 1373 | 4588 | 9063 | 11 | 60 | 3% | 303 | 3%
Temple in Seosan[6]
treasure 145 |Paciangieon Hall of Yongmunsa| 75 | gosy | 4o48 | 713 | 3800 | 7428 | 13 | 20 | 126 | 2766 | 591
Temple in Yecheon[7]
treasure 146 | YaKksajeon Hall of Gwallyongsa | 100 | 3065 | 3550 | 1050 | 2509 | 5170 | 5 | 5 | 3 | 252 | &
Temple in Changnyeong[8]
treasure 161 [Paeungboieon Hall of Jeongsusal 75 | 754 | 8375 | 1600 | 3345 | 7716 | 65 6 142 | 2764 | 393
Temple in Ganghwal9]
Upper Daeungjeon Hall of
treasure 162 Janggoksa Temple in 96.26 | 12481 | 7,713 685 3858 8049 158 168 145 29.05 512
Cheongyang[10]
Lower Daeungjeon Hall of
treasure 181 Janggoksa Temple in 482 | 8668 | 5562 | 2312 | 4043 | 7503 | 52 | 43 | 107 | 277 | 348
Cheongyang[10]
treasure 242 | Wontongieon Hall of Gaemoksa| 4 4o | 7090 | 5505 | 755 | 2300 | s897 | 14 | 2 | 7 | 3006 | 24
Temple in Andong[11]
treasure 290 | Daeungboieon Hall of Seonunsal oy ea | o 963 | gs69 | 1605 | 6024 | 10745 | 177 | 326 | 110 | 2667 | 75
Temple in Gochang[12]
treasure 434 | Dacungieon Hall of Beomeosa | 1107 | 11671 | 9714 | o5 | 5065 | 10560 | 174 | 151 | 218 | 3047 | 418
Temple in Busan[13]
treasure 664 | Dacungieon Hall of Ansimsa | o) g0 | 10168 | 5112 | 1720 | 4500 | 7880 | 49 | 84 | 5 | %25 | 543
Temple in Cheongwon[14]
treasure 730 Eungjinjeon Flall of | o557 | 700 | qa08 | 1071 | 4235 | 7060 * * 0 | 2734 | 314
Bulyeongsa Temple in Uljin[15]
Daeungjeon Hall of
treasure gog | Chamdangam Hermitage of | o405 | 15505 | 8030 | 1400 | 4558 | 9120 | 58 | 60 | 50 | 2043 | 614
Seonunsa Temple in
Gochang[16]
treasure 825 Bogwangjeon Hall of 1 6y50 | oy | 6765 | 2309 | 4608 | 416 | 4 | 20 | &7 | 201 | 45
Sungnimsa Temple in Tksan[17]
treasure g6 | . Dacieokgwangjeon Hall of 1)) o 1o 456 | g197 | 1317 | 56 | o174 | o8 | 121 | 76 | 2088 | 410
Gwisinsa Temple in Gimje[18]
treasure g2 [N\ehanjeon Hall of Seonghyeolsal o7 | 6555 | 3749 | &3 | 2004 | 63 9 23 | 75 | 3300 | 252
Temple in Yeongjul[19]
treasure &3 | .. Dacieckgwangieon Hall of [0 0 19500 | 10400 | 230 | 4601 | o656 | 172 | 127 | 30 | 2721 | 68
Girimsa Temple in Gyeongju[20]
Daeungjeon Hall of Daebisa -
treasure 84| 0 ¢ 7881 | 10593 | 7440 | 1,839 | 4677 | 8914 | 69 | 38 | 48 | 2936 | 53
Temple in Cheongdo[21]
treasure &6 |[Ceungnakieon Hall of Dacjeoksal o) 77 | gos7 | 4627 | 2009 | 2006 | 6604 | 60 | 63 | 120 | 2821 | 159
Temple in Cheongdo[22]
Daegwangjeon Hall of
treasure 1120|  Sinheungsa Temple in 12596 | 13297 | 9473 | 875 | 5064 | 11099 | 98 | 120 | 232 | 2975 | 504
Yangsan[23]
Bogwangjeon Hall of Daejeonsa - .
treasure 1570 on L 9369 | 11473 | 8166 | 934 | 4887 | 8797 | 5 74 | 158 | 2847 | 509
Temple in Cheongsong[24]

3896



2 AT 71870 BF AF AR FEAS FHoE—

[Table 3] Analysis of angkok and Bend Curvature

Gambrel roof Gable roof
section Bend Bend
L D Curvature L D Curvature

(D/L) (D/L)

Ang-Goak 0.0060 - 0.0414
@ont) BB qaee [P g

Ang-Goak| B B 0.0491
(side) 13618 | 661 (1/21)
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[Fig. 8] measure method of anhurigok

[Table 4] Analysis of anhurigok and Bend Curvature

Gambrel roof Gable roof
section Bend Bend
L D Curvature L D | Curvature
(D/L) (D/L)
Inside 113207 | 66 | 0.0048(1/210) | 17355 | 337| 0.0195(1/51)
waist(front)
Inside - - - 13,618 | 325| 0.0239(1/42)
waist(side)
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[Table 5] Gable roof example analysis
. Dori~ | Yang- [Stylob | = |5 . 5 .
ftem name st | Tong | Tong | ‘e | eeiet 1EREEE | e | | e | comvmnre
((mm) | (mm) | height g g e
national |- Muryangsujeon Hall of Buseoksa | o506 | 19750 | 11521 | om | 4719 | 10249 | 387 | 1,108 | 191 | 2861 | 736
treasure 18 Temple in Yeongjul[25]
national Daeungjeon Hall of Bongjeongsa
oaonal | e ot 1856 | 13432 | 8827 | 1700 | 4564 | 9321 | 604 | 610 | 210 | 3016| 498
treasure 178 | Daeungbojeon Hall of Jeondeungsa | oo | g 16 | 7503 | 1702 | 4306 | sa97 | 503 | s68 | 5 | 2823 | 406
Temple in Ganghwal27]
treasure 179 | Yaksajeon Hall of Jeondeungsa | o006 | 5657 | 4105 | 684 | 3028 | 6007 | 351 | 625 | 41 | 304 | 3
Temple in Ganghwal28]
treasure 212 | Dacungieon Hall of Gwallyongsa | g0 05 | g109 | 7545 | 1459 | 4768 | o965 | 206 | &7 | 80 | w3 | 3
Temple in Changnyeong[29]
treasure 291 | Daeungbojeon Hall of Naesosa | 1056 1 19061 | 9613 | 2497 | 5463 | 10396 | 461 | 54 | 172 | 3072 | 796
Temple in Buan[30]
treasure 29 | Daeungbojeon Hall of Gaeamsa | g0 7 | 119651 | 7847 | 2341 | 5216 | o718 | 283 | 558 | 273 | 4 | 42
Temple in Buan[31]
treasure 299 | Dacungieon Hall of Hwacomsa | 1500 | 19003 [ 11413 | 040 | 634 | 12309 | 392 | 724 | 161 | 2098 | a1
Temple in Gurye[32]
treasure 32 | Yeongsanjeon Hall of Songgwangsa | g7/ | 9osg | 9055 | 185 | 4222 | 6ae0 | 26 | 372 | 166 | 3188 | 200
Temple in Suncheon[33]
treasure 303 | Yeongsanjeon Hall of Songgwangsa | oo1 | g6 | 4318 | 118 | 4284 | 770 | 20 | 485 | 32 |3104| 243
Temple in Suncheon[34]
treasure 374 | Dacungjeon Hall of Yulgoksa 1 7o 07 | 15606 | 651 | 2107 | 5360 | 9831 | 117 | 583 | 2% | 892 | 700
Temple in Sancheong[35]
treasure 396 | Lacungieon Hall of Heungguksa | g )6 | 14911 | 11104 | 2114 | 5997 | 11415 | 307 | 538 | &8 [2801] 881
Temple in Yeosul36]
treasure 399 | Pacungieon Hall of Gosansa Temple | 5 o7 | 6309 | 5010 | 695 | 3508 | 6537 | 317 | 48 | 38 |2857| 2%
in Hongseong[37]
treasure 408 | Dacungieon Hlall of Ssanggyesa | 15713 | 19051 | 619 | 1930 | 5830 | 11062 | 416 | &3 | 219 | 3183 | 789
Temple in Nonsan[38]
treasure 500 | Daeungieon Hall of Ssanggvesa | 1004 | 17059 | 10493 | 1320 | 6134 | 12118 | 660 | 1140 | 220 |22 | &4
Temple in Hadong[39]
treasure 56 | Dacungjeon Hall of Hwanseongsa | 41404 | 19030 | 9480 | 2002 | 4061 | 8772 | 501 | 666 | 219 | 2061 | 305
Temple in Gyeongsan
treasure 608 | Logwangmyeongieon Hall of = ao 01y 051 | 7045 | 1104 | 5303 | 10088 | 555 | 519 | 185 | 2966 | 47
Wibongsa Temple in Wanju[40]
treasure 790 | Ceungnakjeon Hall of Baekheungam | o0 o5 | 1 005 | 6010 | 1640 | 5646 | 10262 | 644 | 1124 | 137 | 3001 | 543
Hermitage of Enhaesa Temple[41]
treasure gp | DAegwangbojeon Hall of Magoksa | 1594 | 19537 | g6 | 1009 | 4872 | 9916 | 146 | 762 | 120 | 2963 | 51
Temple in Gongjul42]
treasure go4 | Daeungieon Hall of Jeonghvesa | 5y 1) 1 g a5 | 5045 | 1320 | 4541 | 8690 | 168 | 501 | 151 | 3112|460
Temple in Suncheon[43]
treasure 805 | Deeungieon Hall of Bukjijangsa | a370 | 5003 | 5001 | 1652 | 5505 | 8760 | 126 | 415 | 163 | 579 | a3
Temple in Daegu
treasure 823 | Leongsanjeon Hall of Seoknamsa | oy q) | 5636 | 3716 | 285 | 336 | 6200 | 22 | 155 | 136 | 3037| 4%
Temple in Anseong[44]
treasure g4 | Daeungieon Hall of Chengryongsa | 117 ) | joony | 571 | 1725 | 4322 | oo | 96 | 738 | 141 | 2822 | 4o
Temple in Anseong[45)
treasure gz7 | Dacjangjeon Hall of Geumsansa | o700 | 007 | 7138 | 543 | 4g73 | soz8 | 352 | 621 | 88 |2923| s
Temple in Gimje[46]
treasure g3 | Daeungieon Hall of Bulgapsa 8291 | 11,141 | 7442 | 899 | 4651 | 853 | 156 | 935 | 71 | 2908 | 453
Temple in Yeonggwang[47]
treasure &35 | Daeungbojeon Hall of unmunsa | yoq 6 15706 | 1045 | 771 | mses | 137 | 302 | 575 | 263 | 2931| e
Temple in Cheongdo[48]
treasure 947 | Daeungieon Hall of Mihwangsa 905 | 11,254 | 8043 | 1503 | 4665 | 9512 | 240 | 613 | 223 | 3089 | 642
Temple in Haenam[49]
treasure 1201 | Dacungbojeon Hall of Burveongsa | g0 | 10501 | o35 | 1162 | 5144 | 10006 | 560 | 672 | 129 | me3 | 651
Temple in Uljin[50]
treasure 1243| Daeungieon Hall of Songgwangsa | 17 a9 | 17465 | 10014 | 6290 | 6373 | 12143 | 189 | 1193 | 113 | 308 | 601
Temple in Wanjul51]
treasure 1307|  Dacungjeon Hall of Neunggasa | yo550 | 17317 | 11179 | 735 | 5696 | 11613 | 191 | 92 | 174 | 3061 | 91
Temple in Goheung[52]
treasure 1310| ~ Daeunaieon Hall of Bulhoesa o) 6 | 13 050 | 7305 | 1935 | 4923 | o4 | 262 | 1078 | 103 | W& | 5w
Temple in Najul53]
treasure 1311| ~ Dacungieon Hall of Seonamsa | 105 o7 | 15 415 1 10060 | 1227 | 5784 | 10854 | 283 | 659 | 301 | 833 | 620
Temple in Suncheon[54]
treasure 1576| Dacungieon Hall of Jikjisa Temple | 604 | 16969 | 10380 | 1528 | 5094 | 11906 | 208 | 968 | 67 | 87| 5%
in Gimcheon[55]
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[Fig. 10] measure ridge curvature Bend Curvature

[Table 6] Analysis of ridge curvature and Bend Curvature

. Bend
section b L Curvature(D/L)
Gambrel 453 14,648 0.0310(1/32.3)
Gable 561 11,580 0.0484(1/20.7)
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'Yeongsanjeon [Fig. 12] Daejangjeon
Hall of Yongmunsa Temple

[Fig. 11]
Hall of Eunhaesa Temple

13] Daeungbojeon [Fig. 14] Daeungjen Hall
of Hwanseongsa Temple

[Fig.
Hall of Naesosa Temple
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[Table 7] Analysis of roof slope

A B C
(mm) (mm) (mm)

section slope slant

Gambrel 5,959 3,280 6,806 28.7° 55

front | 6675 3817 7,695 29.7° 5.7+

Gable

side | 2874 1,376 3,184 25.4° 48

[Fig. 15] measure of roof slope
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[Table 8] factor of research analysis

plan factor elevation factor section factor

- area - stylobate height
- Dori Tong lengtth | - eaves height

- Yang Tong length | - building height
« projecting eaves
- Ki-Sot-Um

- Galmosanbang

- Goju existence

- purlin quantity

+ Bracket system style
- Chulmok quantity
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[Table 9] factor of research analysis(Gambrel roof)

secton Ang-Goak |\ | e | doge
Ang-Goak 05389 | 03209 [0.0767
Inside waist 05389 - 01478 {0.0005
ridge curvature 0.3209 0.1478 - 0.0953
roof slope 0.0767 0.0005 0.0953 -
roof floor curvature 0.0448 0.0893 0.0668 0.0111
area 05307 [05893 | 01818 [0.0579
plan | Yang Tong 0.2861 04461 | 02972 | 0.067
Dori Tong 06407 |05363 | 02186 [0.0237
stylobate height 00052  |00217 | 00127  [0.0601
eaves height 0.2944 0.2588 0.4297 0.0022
building height 02857 03919 | 04228 [0.0388
projecting eaves 0.2334 0.3329 0.45 0.0304
Ki-Sot-Um 02767 00413 | 01728 |0022
Galmosanbang 03245 01557 | 0747 00694
Goju existence 1274 99.3 53409 [ 29.09
(mm)  |nonexistence |  51.07 4186 | 39427 | 2846
purlin 5 8353 827 | 45906 | 2834
(mm) 7 1316 100.6 516 2861
Bracket | center of a &8 B4 | 158 | 897
system column
(mm) Dapo &9 7429 | 50676 | 2862
outsidel 64 6583 | 43229 {2902
Bracket | qutside2 503 438 | 40027 | 2890
system
(mm) outside3 121.14 10457 | 56814 | 2797
outside4 - - -

Daegwangjeon

[Fig. 18
Hall of Sinheungsa Temple Hall of Janggoksa Temple(non
(1Goju) Goju)
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[Fig. 20] Analysis to Ang-Goak and Inside waist of
Gambrel roof
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21] Analysis to Ang-Goak and Dori-Tong of
Gable roof of Gambrel roof
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[Fig. 22] Analysis to Inside waist and area of Gable roof
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[Fig. 23] Analysis to ridge curvature and building height
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[Table 10] factor of research analysis(Gable roof)

section Ang-Goak InS{de ridge roof
waist | curvature | slope
Ang-Goak - 0.05 0.1843 0.0382
Inside waist 0.05 - 0.0084 0.0496
ridge curvature 0.1843 0.0084 - 0.0124
roof slope 0.0382 0.0496 0.0124 -
roof floor curvature 0.0278 0.0014 0.0132 0.0075
area 0.3164 0.0263 | 05479 | 0.0287
plan | Yang Tong 0.2875 0.0445 | 04833 | 0.0002
Dori Tong 0.3676 0.0232 0.5881 0.0454
stylobate height 0.0322 0.0443 0.0703 0.0521
eaves height 0.2083 0.0173 | 04218 | 0.0106
building height 0.3339 0.044 05523 | 0.029
projecting eaves 0.2663 0.0112 0.4218 0.0016
Ki-Sot-Um 0.1119 0.0009 | 0.0227 0.001
Galmosanbang 0.0006 0.0089 0.051 0.0379
relation to side 0.7446 0.5563 - 0.0971
Goju existence 800.92 361.71 622.83 29.80
(mm) | ponexistence | 500.22 210 | 39444 | 2959
3 2635 254 315 31.125
purlin 5 68324 | 3812 | 52965 | 2043
(mm)
7 805.69 33062 | 62523 30.03
outsidel 744 351.67 468 29.19
Bracket|  gutside2 62686 | 34271 | 417 29.62
system -
(mm) outside3 75855 330.7 631.9 29.973
outside4 644.67 34767 | 51233 29.08
78 51525 A
1400
1200 y=0.3419x + 603.81
. . . R?z005 0
1000 . ® .
op 800 . - ®
(3 A ..c. P -
400 . *
200 N
0

a 100 200 300 400 500 600 700

Q45| 2| F(mm)

[Fig. 24] Analysis to Ang-Goak and Inside waist of
Gable roof
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[Fig. 25] Analysis to front Ang-Goak and side [Fig. 27] Analysis to building scale and building height
Ang-Goak of Gable roof
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[Fig. 30] Analysis to front slope and side slope
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