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ABSTRACT
A study on the Eaves Curve of Gable Roof

Kim, Young Rok
Advisor : Prof. Park, Gang—Chul, Ph.d.
Department of Architectural Engineering

Graduate School of Chosun University

The exterior of traditional Korean wooden architectures consists of three parts
such as roof, wall including pillar and window and stylobate and foundation. Roof
composition which is one of elevation features on design has dual characteristics of
aesthetic side of the beauty and functional side for protecting the building. The
roof part of traditional Korean wooden architecture showed different features from
those of Japan or China in the beauty of its curves, curved surface treatment and
rise of eaves which are resulted from the combination of the wall and the stylobate
and it is very important to show the unique decorative property of Korea. In
particular, roof curve is not merely to emphasize the beauty, but is the natural
product achieved by combination of space and structure, and materials and
members.

Roof can be classified to several types depending on its shape or structure and
its components are very complex. To consider it from technical or practical side,
the composition of roof can be formulated and structured in the same aspect.

Since roof was not restricted by norms like Confucian customs unlike the flat

structure at that time, its shape was decided by architect's choice.



Thus, if traditional Korean wooden architectures were built flexibly, to examine
their pursuit will be important in understanding the characteristics of traditional
architecture.

Therefore this study aims to examine decisive factors in making eaves curve of
gable roof and features of formative design of eaves curve, calculate curve diagram
of eaves curve and slope of eaves curve surface, interpret them mathematically
and then provide basic materials for designing traditional architectures of modern
sense and restoring and repairing cultural properties.

This study examined the features of formative design of eaves curve with
gambrel roof having five kans which were designated as cultural properties and
typified them and then obtained the following results from analysis of influential
factors on the eaves curve.

First, the whole curve degree distribution (D/L) of subjects surveyed was
1/90~1/60, they were ranged from maximum 0.1 to minimum 0.01 and they were
generally near horizontal line. In addition, curve-proportion of eaves curve tended
to be greater according to the period. It was difficult to explain increase of curve
degree proportion exactly, but it was considered that several physical and
humanistic influences were great.

According to curve degree by types of eave supporter, curve degree value of
Dapo type was 0.011~0.023 and its average curve degree value was 0.018, and
that of Jusimpo type was 0.008v0.023 and its average curve degree value was
0.016. There was no great difference between Jusimpo and Dapo and so it was
considered that there was no relationship between type of eave supporter and
curve degree of eaves curve.

According to curve degree by household structures, maximum, minimum and
average values of curve degree of 1 Goju and five-room house structure were

0.024, 0.008 and 0.019 respectively. Maximum, minimum and average values of

_Xi_



curve degree of 2 Gojus and five-room house structure were 0.02, 0.008 and
0.0145 respectively. In general, 1 Goju and five-room house structure showed
similar distribution to 2 Gojus and five-room house structure and it seemed that
there was no relationship between house structure and curve degree.

Second, eaves curve of gambrel roof with five kans can be divided into four

types.

3Bay
A y=05532" %% B:y=052c"%" Cc:y=0472 "7 D:y=0.350" "

5Bay
A y=0.664z % B:y=0.58z" 2" C:y=0.613z" > D:y=0.518z"*"

Then as a result of examining correlations among factors affecting the height of
catenary curve, it was found that corner column height (0.940), Galmosanbang
height (0.932), Pyungju height (0.909), wall height (0.657), and roof height (0.613)
had the influence on the formation of eaves curve.

The results of this study have limitations because it was confined to gambrel
roof having five kans. Therefore, it is considered that future studies need to
perform more systematic research based on uses, forms and regions of buildings
through the analysis of 3D curves made by combination of frontal, side and inside

catenary curves.
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HE 19, ZAY AES9| X8 =0| @ HAM=0| @ J|eh=0[2f H]
1 =N B 3.43 5.19 1.48 7.14 0.480 0.727 0.207
2 FHALN A 5.49 6.61 2.44 9.66 0.568 0.684 0.253
3 LESUAR 3.62 5.37 1.20 7.79 0.465 0.689 0.154
4 22l At=FE 4.51 513 1.42 8.22 0.549 0.624 0.173
5 SEALSEAIE 2.36 4.43 0.79 6.00 0.393 0.738 0.132
6 S ERR 3.08 4.90 1.24 6.74 0.457 0.727 0.184
7 THAAH S 4.40 6.09 1.65 8.84 0.498 0.689 0.187
8 SMAEALE 2.57 3.60 0.77 5.40 0.476 0.667 0.143
9 PSRN = 4.30 5.44 1.94 7.80 0.551 0.697 0.249
10 HY A M2 2.30 4.77 1.62 5.45 0.422 0.875 0.297
11 EGAMSEA 3.63 4.95 1.02 7.56 0.480 0.655 0.135
12 S™AtstA 2 3.88 5.09 1.45 7.52 0.516 0.677 0.193
13 cHe|ACH S 4.21 6.38 1.79 8.80 0.478 0.725 0.203
14 LIEINEE A 3.99 5.40 0.87 8.52 0.468 0.634 0.102
15 HoJ A SH 5.23 6.22 1.15 10.30 0.508 0.604 0.112
16 ML 4.21 5.53 0.79 8.95 0.470 0.618 0.088
17 | MBAEE A S 4.40 6.20 1.50 9.10 0.484 0.681 0.165
18 LM E A BN 4.30 7.12 0.22 11.20 0.384 0.636 0.020
19 HESINEE ¥ 3.28 5.60 2.42 6.46 0.508 0.867 0.375
20 SHAALH S 3.10 6.25 1.61 7.74 0.401 0.807 0.208
21 HEA HEH 3.35 5.39 0.75 7.99 0.419 0.675 0.094
22 SYAL 124 2.81 3.28 0.69 5.40 0.520 0.607 0.128
23 EE2AF A 3.65 4.43 0.85 7.23 0.505 0.613 0.118
24 4ok AN 5.32 2.82 0.48 7.66 0.695 0.368 0.063
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44, w34 AvixAd A g E 4 FAE FH A Saa

Ao ol ARl APE FAS FHENS ANG 23 ®o0, 213 2. AAA

S 7FoR XA 9 o9t XA mole #A= Correlation 0.844, Significance
0.350]th. 24 fJol 715S AlS-7] wol -F2AEMEA) Fol7F b8 HF 24 (TR
AR Fo (L) of AAARQl =ol7t Aey7] wTol AlZAo g hg7tol

I 20, dEEM Ao
A B C D E F G H | J K L M N 6] P Q R
A 1 |.901%%| 788 | .858%x | .965** | 471 | 722%x| 834x*| 887+x| 960%+| 906+ | 267 |.891%*| 478 | O20xx| 321 |.690%x| .437*
B [.901#x| 1 |.866%x|.960%* | . 798%x| 424x | 643%x| . 737x*| O87+x| 824xx| 767+ | 282 |.984x*| 496« | 765%x| 272 | .703+| 506*
C |.788%x|.866%x| 1 |.694%x| .677+x| 354 |.566%x|.719xx| 828%x|.679+*| 661x+| 287 |.811xx| 433 | 628x+| 197 | .695%x | .611%*
D |.858%x|.960%*|.694%x| 1 |.769%x| 394 |.618%*| .656%x|.962x|.803**|.736%x| .261 |.969*x| 473 | .749%*| 285 |.624x| .390

E |.965%%|.798%x | .677%%|. 769+ | 1 507% | .746% | .852x*| . 777+x| 980 | .930%*| 247 |.784xx| 465+ | .984*x| 333 |.696**| .401

F | A71% | 424 | 354 | 394 | .B07=| 1 263 | .627+x| .415x | BAGx*| 465« | —168 | .402 | .200 |.550%*| .087 |.535+*| .266

G |.722%x| B43%%| .566%* | .618x*|.746%*| .263 1 ].684%x| .612xx| 747%%| 691%x| 284 | .609+x| 602+ .737**| .404 | .685%*| .464*

H | .834%x| 737+%| . 719%| 656 | .852%%| 627|684+ 1 | .693x*|.867+x| 871+ 207 |.688+x| .386 |.862+*| .360 |.762%*|.577**

[ |.887x%|.087%%| .828x%| .962%* | . 777+x| 415% | 612x%| .693*x| 1 | .802%x|.748+x| 316 |.996%*| .472% | .743*x| 211 |.668+*| .482%

J|.960%x | .824xx| .679x%| .803** | .980%*| .54G*x | 747+ | 867+*|.802x+| 1 |.932xx| 280 |.807+%| .492% | O72x*| 315 | .779%x| .496%

K |.906%* | .767#+| .661%%| .736%+ | .930%*| .465% | 691 | 871#x| 748xx| 932+x| 1 A18x | 758%x| 498 | 920|325 | 730 | .540%*

L | 267 | .282 | .287 | .261 | .247 | -168| .284 | .207 | .316 | .280 | .418+| 1 306 | 220 | 252 | 157 | .255 | .301

M | .891%%| 984%x| 811xx| O69#x | . 784xx| 402 |.609%x|.688**|.996%| .807+*| . 758+« | .306 1 463 | . 750%x| 239 |.661%x| .477*

A78 | 495+ | 433« | 473 | 465+ | 200 |.602+x| .386 | .472x | .492x | 498x | 220 | 463+ | 1 .430% | .094 | 511+ 348

.20 | 765%%| .628%% | . 749xx | OB4xx| B560x*| 737x| 862%x| . 743x*| O72%x| 920xx| 262 | . 760%x| .430% | 1 316 | .708%x| .422%

321 | 272 | 197 | 285 | .333 | .087 | .404 | .360 | .211 | 315 | .325 | .157 | .239 | .094 | .316 1 111 ] -.003

.690%* | 703+ | .695%* | .624%x | 6| .535%x| .685x*| . 762%*| .668%| .779x*| . 730+ | 255 |.B61**| .511% | . 708**| 111 1 |.851%x

| O] " O Z

437+ | .506% | .611%«| 390 | 401 | .266 | .464x | .577**| 482+ | 496+ | .549xx| 301 | 477+ | .348 | .422x | —.003 | .851+x| 1

* AREPISE 0.05 FE(SR)0IM RABACE / +x 22 0.01 $E(SZK)IM AR, / a. St olale] #47} &0l 22 Aliket 4 gt

ABIEEE | BEEMY, CEH0ZE DIEHRE?t ESHNE, FEHOZE GEHYEZL HASD [XISHHENE, JXSEHNE, KXISL, LXIE20, ME0IRNE, N-8olg=, O
HEoiRd, PLUZRIRES, QAoIZY|, RESUEY|, SPANLY|, TixolelsR], UZ[En, VRFEM, WEFEMI, X%—’F AR, YISFEM2,Z9F, %—’FW ABEF2,

AC:F2, ADIYZHE0|, AEFF=0|
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ST
S T u \% W X Y z AA AB AC AD AE
S 1 310 .084 -.316 -.337 -.349 -.298 .016 .006 .032 .050 .330 A07%
.310 1 -.075 -.074 -.189 -.163 -.208 146 118 130 168 .508% 136
U .084 -.075 1 .254 297 19 221 -.104 -129 -.106 -.118 -.350 -.046
v -.316 -.074 .254 1 O31%x | .856xx | 816%x .295 .308 .309 .296 .036 .002
W -.337 -.189 297 .931xx 1 O13xx | 881%x .166 72 72 154 -.087 -.033
X -.349 -.163 199 .856%x | O13%x 1 .968xx 199 215 176 .163 .037 -.002
Y -.298 -.208 221 B15%x | 881xx | 068x* 1 .228 .238 .202 190 .002 .014
7 .016 146 -104 .295 .166 19 .228 1 996+ | .9956%x | 993xx | .407* .350
AA .006 118 -129 .308 A72 215 .238 .996%* 1 995%x | 99Txx | 411 .349
AB .032 130 -.106 .309 A72 176 .202 .995%% | 995 1 997 402 .364
AC .050 1568 -.118 .296 154 163 190 993xx | .991xx | 997*x 1 419+ .369
AD .330 .508* -.3%0 .036 -.087 .037 .002 407+ A .402 419+ 1 .089
AE 407+ 136 -.046 .092 -.033 -.002 014 .350 .349 .364 .369 .089 1

* MEAFE 0.05 FE(UZ)IM RABIACEL / «» HEDAIFE 0.01 FE(UZ)0IA RAZCE / a. sl olele] Bigot A5=0122 HiMeh 4= gigtict

F:E2oi7l GEUHpZ! HASD [XISHHNE, JAISSHHE, KX
=

AHEEN | BEHENEL CAwoh DEHEEZL BEEHNE, 5
SEAUY|, TAoleks2], UZ|Ehr, ViRFaAlt, WETFEA, X-TéTi’ﬁ,

UEolRY, PUEDIES, QAP RIS,
AC:P72, ADYTEO|, AE S50l

Eg AZE A AR FAA AR AsIA AAZk 4G pAsel Yrka @

w5E J1Fwolst 3R pololth o8 FAAUN BH /)5 Eolsh JFe WA=

Correlation 0.859, Significance 0.29% S-F(fH)7F &epadrs Holy A FA%

o Bow ZAFE SEAE AR Uehyrz Avpaids dAshe 9o AuuA A
et AL o & rHd 40).

L 9d

&

o}= 3ol #WA= Correlation 0.614, Significance 0.19420.2 A A o] wj
- gusitta g 4 gk A Eolel V|F=ol9te] A A= Correlation 0.971,
Significance 0.001=Z ull$- #HAAo] =rfar & 4= Qluf, A9 o]} S-F(fif:)=olY

],
Mo =7 o Ao B & Qo
w
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