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Abstract: In this research, moisture contents and roof deflection of two test-bed Korean traditional timber houses, Hanoks, were 
monitored. The monitored houses are consisted of two types of Hanoks. One is a one-story traditional Hanok built by traditional 
construction method, and the other is a two-storied new-styled Hanok built by modernized construction method. The monitoring has 
been carried out for about thirty months. The moisture contents and roof deflections were analyzed and compared. The moisture 
contents of the traditional Hanok built by raw wood were somewhat higher than that of the new-styled Hanok built by glued 
structural wood. The mean vertical deflection of angle rafters of traditional Hanok is about twice more than that of the new-styled 
Hanok.  
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I. INTRODUCTION

The Korean traditional timber house is generally 
called Hanok. Hanok’s main structure are composed of 
post and lintel timber frames. The traditional Hanok, 
which is built by the traditional construction method and 
traditional material had been built and used for more than 
2,000 years, whereas, the new-styled Hanok, which is 
built by the modernized construction method and 
modernized material has been built for the last 10 years. 
The traditional Hanok has more roof weight than the new-
styled Hanok, and used raw wood as its main structural
member, whereas the new-styled Hanok used glued 
structural wood as its main structural member. The 
traditional Hanok uses mortise and tenon joints, whereas,
the new-styled Hanok uses steel plate and bolt joints.  

As researches on the timber structures, Seo et al.[1] 
analyzed structural behaviour of Korean traditional timber 
structure under lateral load, and revealed its nonlinear
characteristics. Hwang et al.[2] studied relationship 
between vibration amplitude and damping ratio of Korean 
traditional timber structure. Lee et al.[3] evaluated 
relationship between load carrying capacity and joint 
types of Korean traditional timber structure. Kang et al.[4]
evaluated static performance of mortise and tenon joint in 
Chinese traditional timber structure. Fang et al.[5] studied 
load carrying capacity of an ancient Chinese timber 
structure. 

As researches on the new-styled Hanok, Kim [6]
evaluated dynamic characteristics of the new-styled 
Hanok by shaking table tests. Park et al.[7] evaluated 
distribution patterns of moisture contents in Korean 
traditional timber structure. Kim [8] studied the 
relationship among wood types, relative humidity and 
moisture contents both on the traditional Hanok and new-
styled Hanok. And Kim [9] studied roof deflection both 
on the traditional Hanok and new-styled Hanok.  

(a) Traditional Hanok

(b) New-styled Hanok
Fig.  1. Test-bed Hanoks for monitoring built in Myongji University

In this study, as the extension of the previous studies
done by the author [8], [9], the surface moisture contents 
and vertical deflection of both the traditional Hanok and 
the new-styled Hanok were monitored for about 30
months. The monitored data were analyzed to establish 
the basic standard for the long-term maintenance and 
management of Hanok.  

Fig. 1 shows a one-story traditional Hanok and a two-
storied new-styled Hanok, both were built in Myongji 
University as test-bed Hanoks. Both Hanoks were built in 
May 2012, after three months of construction time.

II. MONITORED RESULTS

Fig. 2 shows monitoring of roof deflection and 
surface moisture contents both for the traditional and new-
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styled Hanoks. The monitoring was carried out for about 
30 months.

(a) Measuring of roof deflection in 
traditional Hanok

(b) Measuring of moisture 
contents in new-styled Hanok

Fig.  2. Structural monitoring of Hanoks

Fig. 3 shows mean moisture contents of both the 
traditional and new-styled Hanoks in south side of both 
Hanoks. The traditional Hanok with raw wood showed 
more moisture contents than the new-styled Hanok for 
most of monitoring period. 

Fig. 4 shows deflections of angle rafters for both the 
traditional and new-styled Hanoks. Although there are
small fluctuations in the graph, angle rafters showed 
gradual deflection. From the regression curves, we can 
predict the future deflection trends. The angle rafters of 
traditional Hanok showed about 2 times more deflection 
than those of the new-styled Hanok. It can be deduced that 
the difference of deflection is mainly by the difference of 
the roof weight, that is, the traditional Hanok weigh about 
2~3 times more than that of the new-styled Hanok.  

Fig.  3. Moisture contents in southern columns of monitored Hanoks 

(a) Deflection of angle rafters of traditional Hanok

(b) Deflection of angle rafters of new-styled Hanok

Fig.  4. Vertical deflection of Hanoks

III. CONCLUSION

In this study, moisture contents and roof deflection of 
both the traditional Hanok and new-styled Hanok were 
monitored and the results were compared. The monitoring 
was done from August 2012 to February 2015, about 30 
months. The moisture contents were analyzed according 
to column location to the sun and wood types. The 
vertical deflections of angle rafters were analyzed focused 
on roof weight.

The columns of the traditional Hanok, which is made 
of raw wood showed more moisture contents than the 
new-styled Hanoks made of glued structural wood. 

The vertical deflection of angle rafters of the 
traditional Hanok showed about 2 times more deflection 
than that of the new-styled Hanok.

I am planning to extend monitoring of these two 
Hanoks another two years. After four years of total
monitoring period, it is expected that the basic data for the 
maintenance and management of Hanok can be acquired. 

ACKNOWLEDGMENTS

This work was supported by a grant (14AUDP-
B070934-02) from Urban and Architecture Research 
Program funded by Ministry of Land, Infrastructure and 
Transport Affairs of Korean Government. Yeong-Min 
Kim thanks to the members of Structure and Design Lab.
for their dedicated efforts in the monitoring of Hanoks.

REFERENCES

[1] J. M. Seo, I. K. Choi, J. R. Lee, “Static and cyclic behavior of 
wooden frames with tenon joints under lateral load”, Journal of 
Structural Engineering, vol. 125, no. 3, pp. 344-349, Mar. 1999. 

[2] J. G. Hwang, S. G. Hong, Y. W. Lee, S. J. Jung, “Natural 
Frequency Characteristics of Traditional Wooden Structure for 
Vibration Amplitude”, Journal of the Architectural Institute of 
Korea : Structure & Construction, vol. 25, no. 5, pp. 3-10, May. 
2009.  

[3] Y. W. Lee, B. S. Bae, S. G. Hong, J. G. Hwang, N. H. Kim, S. J. 
Jung, “An Analytical Modelling of the Beam-Direction Frame of 
Traditional Wood Structure System”, Journal of the Architectural 
Institute of Korea : Structure & Construction, vol. 22, no. 3, pp. 
29-36, Mar. 2006.

[4] M. Kang, N. Yang, Q. Cha, “Studies on Static Performance of 
Mortise and Tenon Joint in Traditional Column and Tie 
Construction Timber Structure”, Electric Technology and Civil 
Engineering (ICETCE), 2011 International Conference, pp. 6197-
6200, 2001. 

[5] D. P. Fang, S. Iwasaki, M. H. Yu, Q. P. Shen, Y. Miyamoto, H. 
Hikosaka, “Ancient Chinese Timber Architecture I: Experimental 
Study”, Journal of Structural Engineering, vol. 127, no. 11, pp. 
1348-1357, Nov. 2001.

[6] Y.M. Kim: Dynamic Experiments on a 1/4 Scale New-styled 
Korean Traditional Wooden House. Applied Mechanics and 
Materials, ol. 598, pp.743-746, 2014.

[7] C. H. Park, G. C. Kim, “Study on Moisture Contents Distribution 
of Wooden Post Member by Precise Monitoring in Un-Bong 
Confusion School”, Journal of the Korea Furniture Society, vol. 21, 
no. 1, pp. 104-112, Jan. 2013.

[8] Y.M. Kim: Monitoring of Moisture Contents in Korean Traditional 
Wooden Houses. Proceedings of the World Congress on 
Engineering, London, England, June 2-4, pp.1298-1303, 2014.

[9] Y.M. Kim: Deformation Monitoring in Korean Traditional Test-
bed Hanok in Myongji University. Civil Engineering and 
Architecture, vol.3, no. 2, pp.38-42, 2015.

The 6th International Conference on Construction Engineering and Project Management (ICCEPM 2015) 
Oct. 11 (Sun) ~ 14 (Wed) 2015 • Paradise Hotel Busan • Busan, Korea 

www.iccepm2015.org 

    


