
Aiming at Alternative Architecture – j. Pod Unit as Recurrent Timber Monocoque System 
 

Hirohide Kobayashi1 
Morio Kito1 

Tomoo Sato1 

Kaori Inoue1 

Masami Kobayashi2 

 
1 Graduate School of Global Environmental Studies, Kyoto University, Yoshida-honmachi, Sakyo-ku, Kyoto 

606-8501, Japan, kobahiro@archi,kyoto-u.ac.jp 
2 Graduate School of Global Environmental Studies, Kyoto University, Yoshida-honmachi, Sakyo-ku, Kyoto 

606-8501, Japan, mkoba@archi,kyoto-u.ac.jp 
 
 
Keywords: sustainable, pre-fabricated, monocoque, workmanship, timber industry, environment 
 
 

Summary 
The j.Pod unit is a new type of sustainable building, a semi-monocoque structure composed of mainly rib-
framed timbers and several steel connecters. Based on this structural idea, a trial construction of structural 
units and numerous case studies had been done to develop their practical use for housing, apartments and 
some other adaptable building types. At present, two trial structures are under construction, which will 
provide further information for improvement. Once specifications for the unit and assembly system are 
established, this structural technology should be opened to local builders. The unit can be pre-fabricated and 
constructed easily with conventional equipment and manners, and a small-section of single modular timber 
could possibly promote domestic timber industry. It is expected that local sustainability among builders, 
users and timber resources could be established. 
 
 

1. Introduction 
A culture of unique wooden structures developed in Japan had been supported by an abundance of timber 
resources. However, as we know, in the process of modernization a great number of structures have been 
built with manufactured materials such as concrete and steel in most of the country. Recently, these modern 
structures are raising concerns about their impact on global environmental issues, while the characteristics 
of wooden structures decide a comparatively low impact on the environment. Therefore, from the standpoint 
of sustainable environment, a much more central role should be given for wooden structures in national 
considerations. In order to achieve a better situation for the future more effectively, we have to overcome not 
only building issues but also social issues within various fields of the timber fields, such as workmanship, 
timber industry, and forest environment. The authors are presently involved in the co-development of “the 
recurrent timber monocoque system” - a j. Pod unit covering the application from detached houses to mid-
rise buildings. This paper presents the challenge of an alternative architecture for sustainability. 
 
 

2. Development of Acceptable Timber Unit 

2.1 Basic Principle of the Unit 
In terms of housing and apartments, many had previously been constructed with timber materials. In 1970, 
new construction of structures made of timber materials accounted for 67.4% of total number, however, this 
number dropped to 44.2% by 2002 (Figure 1). Due to certain social issues, and a decline in demand for 
these structures, the gradual gentrification and decrease in the number of skilled carpenters proceeded 
accordingly. Meanwhile, many of present carpenters have chosen the rationalized direction of the factory 
precut, using easy-worked laminated, lumber, or standardized wood-frame construction (2×4 system) using 
imported timber materials. However, industrialized residences, with pre-fabrication or steel structures and 
such have been developing due to economic growth and urbanism since the 1960’s (Figure 2). We now 
have many options to construct buildings. The j.Pod project was started as one option against the 
background of such a current situation. Development of this unit will promote more rationalization using 
timber materials in a positive manner, which is aiming cost-effective, low-energy and quality building type, 
with the simple methods of manufacturing processes, transport, land use, and construction techniques. 
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2.2 Component of the Unit 
The unit has internal dimensions of 3,640mm width x 2,730mm height x 2,730mm depth. Major components 
of the unit are timber rib-frames arranged in a 455mm pitch, steel angle bars joining the corner of each rib-
frame, and plywood panels or steel crossing-braces placed to each surface (Figure 3). The components 
secure the structural independence of the unit, which can be assembled in many different combinations, 
stacking high and linking freely. The collective of basic units will apply to some cellular-type buildings such 
as detached residences, apartment houses, hotels and so on. Also, by utilizing the structural characteristics, 
heat-insulating panels are easily set in between rib-frames, in addition to piping and wiring equipment. 
Interior and exterior finishing materials are fit to 455mm pitch rib-frames and plywood panels with less 
secondary members. Roofing parts and other optional parts, like utility units, can be flexibly fixed due to the 
construction-friendly advantages of timber materials, enabling the use of screws and nails to detach and 
replace materials within the bounds of structural safety (Figure 4).  
 
 
 
 

 
 

 

 

 

 

 

 
Figure3   Structure system                                 Figure4   Exterior system 

 

2.3 Trial construction of the Unit 
Trial construction shown in Figure 5 provided 4 prototype units in order to check the working process of pre-
fabrication and in-situ construction of the structure (Figure 6). We confirmed the pre-fabrication enough with 
usual facilities of likely local factories. This should be because components and manufacturing are very 
simple and any members can be hand-carried by one or two labors (Figure 7). And in-situ Assembly was 
done by mostly craning and bolting, which was looking a big wooden furniture kit. Common detail of the joint 
makes it easy to practice the quality control. The level of pre-fabrication will considered 2 types as 
rectangular rib-frame or the assembled unit, which depends on factory space, construction site, and road 
conditions.  
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Figure5   Trial units 

 
 

 

 

 

 

 

 

 

 

 

Figure6   Construction process 
 

 
 
 
 
 

 

 
 
 

 
Fugure7   Weight of the parts 

 

3. Feasibility Studies & Trial Architectures  
In order to confirm the feasibility of the unit, some case studies were practiced. Figure 8 shows a 3 storied 
apartment house, where we studied the dwelling ability and the reasonable layout of building equipment to 
gain feed back for readjustment of the structure. Considering the characteristics of the unit, we proposed the 
temporary group home for elderly persons after natural disasters, showing in Figure 9. Given the lessons 
leaned through of these case studies, two trial architectures are at present being constructed at sites on the 
Kyoto University campus. (Figure 10). These structures will provide us the unknown issues to be solved 
towards practical application. 

parts lumber1 lumber2 plywood wall steel prate corner angle 

weight(kg) 11.72 16.41 10.53 2.23 56.99 

Trial unit02: lumber rib-frame 
×plywood 
wall 

Trial unit04: plywood rib-frame  
×steel crossing-brace 

Trial unit03: lumber rib-frame 
×steel crossing -brace 
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Figure8   Apartment house 

 
 

 
 
 

 

 
Figure9   Temporary housing 

 
 
 

 
 

 
                                                   

Figure10   Field center 
 

4. Future Issues for Sustainability 
In terms of the further possibility of public acceptance for the unit, we should consider not only technical 
issues but also the domestic issues of decline in workmanship and timber industry. The unit is a simple 
structure, easily constructed even by unskilled carpenters. We should open the licensed unit system to local 
builders, maintaining a minimum level for structural safety. In addition, a single small-sectioned timber of the 
rib-frame will make it easier to utilize much unused timber resources in most of the forest in the country. 
Local networks of builders, users and timber resources should have been one of our wooden cultures. We 
would like to regard j.Pod not only as a mass-production unit, but also from a sustainable point of view, as a 
recurrent-based unit using our ubiquitous timber materials. As this project was emerging, several hurdles 
had to be overcome for practical use, but it has become apparent that there is great potential for j.Pod to 
become one of the alternative building types for sustainability.  
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