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Structural Analysisof Post and Beam Homes

in Japan
Dr. Ivan Eagtin, CINTRAFOR

TheJapanesePost and Beamresidential construction
market makes up almost 40% of new housing startsin

Japan. Despitethis, most exporters are not aware of
the broad range of structural components used to
build post and beamhomesin Japan. Toaddressthis

problem, CINTRAFOR recently performed anevalua-
tion of the technical specifications of the structural

componentsusedinpostandbeamconstruction. The
resultsof thistechnical analysisprovideasummary of
the sizes and species of timber generally used for a
widerange of post and beam structural components.
CINTRAFOR aso worked closely with a Japanese
architect to develop ahigh quality color poster iden-
tifying thevariousstructural components(in English
and Japanese) usedinthepost and beamhome(Figure
1). The poster and technical specifications can be
viewed onthe CINTRAFOR websiteand hard copies
of theposter canbeordereddirectly fromCINTRAFOR.

We are currently working to link color photos of the
variousstructural componentswiththewebsiteposter
to allow viewers to see how each structural compo-
nent lookswithinapost and beam houseasitisbeing

built in Japan.

Theprimary aimsof thisresearchwereto: 1) provide
adescription of theindividual structural components
used to build a Japanese post and beam house, 2)
detail the technical specifications of each structural
component, and 3) providean estimate of the size of
the market demand that exists for specific structural
components.

In contrast to the North American 2x4 construction
system, the Japanese post and beam system has a
larger number of structural components and compo-
nent sizes. The major structural components of the
post and beam system, including cross-sectional sizes
andlengths, aresummarizedinTablel. Inaddition, the
approximate volume of lumber used for each end-use
applicationisalsoprovidedinthetable. Notethat the
lumber volumeestimatesarefor atypical 30tsubopost
and beam house (which correspondsto afloor space
of approximately 1,066 square feet).

Thetypical Japanese post & beam houseis built on
short concretefoundationwallsover aconcretesl ab.
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The ground sills (dodai) are laid on the top of the
foundation walls. Girders (obiki), which are placed
on top of floor posts (tsuka), run the length of the
houseandprovidesupportforthefloorjoists(neda).
The neda are placed atop and perpendicular to the
girders. Thisstructureformstheplatformfor thefirst
floor of a post and
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beam house and it
should be noted
that thesestructural
components are all

The unique characteristics of US softwood
species are well suited to the demands of the
Japanese market in general and Japanese post
& beam home buildersin particular.

exposedtopotential
insect attack from beneath the house in the crawl
space. Hence, the structural components of most
post and beam homesaresprayedwithananti-termite
chemical to aheight of one meter abovethe ground.

Themainvertical structural postsof thehouse(often
referred to ashashira) arecomprised of ball oonposts
(toshibashira) and posts (kudabashira).
Toshibashira extendupfortwofloorsandareusually
located at the corners of the house and in the mid-
spanalongthelength of thehouse. Thekudabashira
arelocated betweenthetoshibashira and areusedto
framein asingle floor of the house. Non-structural
studs (mabashira) areplaced betweenthestructural
postsand are used primarily for attaching sheetrock
to the walls. Finally, diagonal braces (sujikai) are
inset into the posts (hashira) to provide lateral sup-
portforthewall system. Sinceexterior wall sheathing
is often not used in post and beam houses, shear
strength for thewall systemisderived from both the
diagonal bracing members and a system of metal
connectors. Beams (hirakaku) are placed atop the
first floor walls and across the width of the house.
Thesebeamsprovidethesupport for theupper floors
of the house and tie the exterior walls of the house
together. The same structural membersused for the
firstfloor areused to frameinthe second floor of the
house, althoughtheheight of thewallsonthesecond
floor isgenerally shorter than onthefirst floor. The
roof system used for most post and beamshousesis
atype of rafter system, with roof trusses still being
relatively rarein Japan. Thetopfloor of thehouseis
generally tied together with acombination of beams
(hirakaku) and tie beams (hari) that are placed

continued on page two
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On December 31¢ Paul Boardman completed his
highly productive tenure as the Director of
CINTRAFOR. Hired in 2000, Paul came to
CINTRAFORduringachallengingperiodasthe
USentered an economic recession. Tight bud-
getary constraints in Olympia resulted in the
lossof virtually dl statefundingfor CINTRAFOR.
In response to this challenge, Paul provided
strongleadershipinworkingwithCINTRAFOR
faculty and staff todevel opamoreentrepreneur-
ial focus to CINTRAFOR's research program.
Over histhreeandahd f year tenure, Paul achieved
several significant accomplishments with
CINTRAFOR.

In 2001 CINTRAFOR received funding for a
research project to perform a competitive as-
sessment of the Japanese forestry and forest
products sectors. The results of this project
were successfully used by the US Embassy in
JapanandtheAmerican Forest and Paper Asso-
ciation to convince the Japanese government
not to implement a proposed tariff on imported
softwood lumber that would have had disas-
trous consegquencesfor the USforest products
industry. In2002, CINTRAFOR received fund-
ing to identify new emerging market opportuni-
tiesfor USwood products. Theresults of this
research helped to set the strategic focus of the

Unified Export Strategy for theforest products pro-
gramwithintheForeignAgricultural Programwithin
USDA. Alsoin 2002, CINTRAFOR was asked to
provideprogrammaticsupporttotheUSChinaBuild
Programbeingimplementedjointly by theEvergreen
Building ProductsA ssociation and theWashington
State Office of Trade and Economic Development.
Finally, in 2003 CINTRAFOR played host to two
special topicsforumsthat brought together industry
experts and government policy makers to discuss
strategic issues of great interest to the US forest
productsindustry: the potential for a settlement to
thelong-standing US-Canadasoftwood lumber dis-
puteandthemarket for wood productsintherapidly
expanding Chinese market.

In his short time as director, Paul has had a great
impact on CINTRAFOR as aresearch organization.
Hispatience, humor andstrategicperspectivewill be
sorely missed by all of us. Most of al wewill miss
himasafriend. Wewould liketo wish Paul thebest
of luck in his new job with the Softwood Export
Council and welook forward toworkingwith himin
thefuture. &
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JAPANESE POST & BEAM CONSTRUCTION
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“Post and Beam” continued from previous page
Table 1. Approximate volume and specificationsfor structural lumber used in ground contact applicationsfor a
typical 30 tsubo (1,066 squar e feet) Japanese post and beam house.

Structural Member English Translation Cross-section size Lenath Lumber Volume
(millimeters) (meters)
Dodai Ground sill 105x105 (80-90%) 4.0* 0.8 m3
120x120 (10-20%) 3.65, 3.0
Tsuka Floor post 90x90 Short lengths 0.2m?
Obiki Girder 105x105 (80-90%) 4.0* 0.2m?
90x90 (10-20%) 3.65, 3.0
Neda Joist 45x45, 45x60, 4.0% 0.7 m®
60x60, 45x105 3.65, 3.0
Toshibashira Balloon Post 120x120 6.0 0.7 m3
105x105
Kudabashira Post 105x105 (75%) 3.0* 1.7 md
120x120 (25%) 2.8 (2™ floor)
M abashira Non-structural stud 27x105 (70%) 3.0* 1.7m?3
30x105 (25%) 2.8 (2™ floor)
45x105 (5%) new size
Sujikai Diagonal wall brace 45x90 3.0 0.5 m?
Hirakaku Structural beam 120x240, 105x210 4.0* (70-80%) 5.0 m®
105x180 3.0 (20-30%)
Keta Top Plate 105x105 4.0 0.4 m?
Koyazuka Roof support post 105x105, 90x90 Various short lengths 0.4m3
Moya Purlin 90x90 4.0 0.7 m?
Tarouki Rafter 45x45, 30x40 4.0, 3.8 0.5 m®
3.65, 3.0
Munagi Ridge beam 105x105 4.0 0.1 m?
90x90

acrossthewidth of thehouse. A topplate(keta)islaid
alongthetop of second floor exterior wallsand isused
asapoint of attachment for therafters(tarouki). Roof
posts (koyazuka) are placed atop the beams and tie
beamsto providevertical support for theroof compo-
nents. Purlins (moya) are placed atop the roof posts
andrunthelength of thehouse. Thecentral purlinthat
forms the ridge of the roof system iscalled the ridge
beam (munagi). Afterthepurlinshavebeensetinplace,
theraftersarelaid acrosstheroof fromthecentral ridge
beamdowntothetopplate. Theraftersarenailedtothe
ridge beam, each of the purlins and to the top plate.

Estimating potential demand for structural lumber in
the post and beam industry

Estimates of the volume of structural lumber used
annually within the Japanese post and beam industry
were derived from a survey of the Japanese pre-cut
industry conductedin2002 (transl atedand analyzed by
CINTRAFOR), aswell asfromresidential construction
statistics, and interviews with housing industry ex-
perts and Japanese home builders. The volume esti-
matesarebased onthe450,000 post and beamhousing
starts recorded in 2002.

Thetotal volumeof structural lumber usedin post and
beam houses in 2002 was approximately 7.1 million
cubic meters. The end-useapplicationthat consumed
thegreatest volumeof structural lumber wasstructural
beams (hirakaku) representing 32% of structural lum-
ber usage. Other important end-uses included posts
(kudabashira: 11%), non-structural studs(mabashira:
11%), floor joists (neda: 9%), balloon posts
(toshibashira: 9%) and purlins (moya: 9%).

M aterial usewasal so eval uated based onthefour major
structural end-use applications. Based on thisanaly-
sis, the wall system consumed the largest volume of
structural lumber (34%), followed by structural beams
(32%), the roof system (18%), and the floor system
(17%).

Conclusions

Despite the downturn in housing starts and the poor
economy in Japan, there remain promising niche mar-
ketsfor USsoftwoodlumber. However, identifyingthe
appropriate niche market requires that US exporters
devel op abetter understanding of thetechnical speci-
ficationsof thestructural componentsusedinpostand
beam homes. The unique characteristics of US soft-
wood species are well suited to the demands of the
Japanese market in general and Japanese post and
beam home buildersin particular. US wood species,
particularly Douglas-fir and Alaskayellow cedar, con-
tinue to enjoy a good reputation in Japan. However,
recent regulatory changesin theresidential construc-
tionsector andthetrendtowardspre-cuttingstructural
components away from the job site, makeit important
that US exporters consider opportunities to supply
kiln-dried lumber and glue-laminated beams milled to
the specific dimensions required within the post and
beamindustry. Giventhat USIumber productscannot
competesolely onthebasisof price,

amoreeffective strategy might beto
differentiatetheseproductsusing non-

price attributes that are valued in

Japan. &




Branding Douglas-fir Lumber in Japan: Shifting from Commaoditiesto

Niche Marketing

Dr. lvan Eastin, CINTRAFOR and Craig Larsen, Softwood Export Council

Background

US exports of softwood lumber to Japan have been
decliningfor morethanadecadeand, asaresult, theUS
shareof thesoftwoodlumberimportshasdroppedfrom
28%in1990tojust4.1%in2002, Figurel. Thistrendhas
been attributed to a variety of factors including the
strong dollar, the Asian Crisis, the extended economic
recessioninJapan, reduced housing starts, homebuild-
ers increased price sensitivity, changes in the Japan
Building StandardsL aw, the10year HousingWarranty
included in the new Housing Quality Assurance Law,
aggressive marketing by European suppliers, and the
strong demand for softwood lumber in the US.

It is interesting to note that the two major lumber
products exported to Japan from the US have had
differing levels of success in recent years. Hemlock
squares, used as posts in Japanese post and beam
construction, have largely been displaced from the
Japanesemarket by Europeanwhitewood and redwood
posts. In contrast, Douglas-fir lumber used for beam
applications (hirakaku) continuesto enjoy somesuc-
cessinJapan. Thissuccesscanlargely beattributedto
thesuperior performanceof Douglas-firrel ativetoother
timber species. Thus, Douglas-fir continuestoenjoy a
reputation as the premier speciesinhirakakuapplica
tions, where it enjoys a 76% market share, Table 1.
Douglasfir is aso used fairly extensively for long
length toshibashira where it has a 21% market share.
Despiteits strong reputation, Douglas-fir hasseenits
market share being slowly eroded by productssuch as
European whitewood and European redwood glulam
lumber. Theprimary causesfor thelossof market share
arethepricesensitivity of Japanesebuildersandpre-cut
manufacturers, concernsabout the dimensional stabil-
ity of solid sawn Douglas-firhirakaku aswell asthelack
of an aggressive marketing effort on the part of theUS
forest productsindustry.

A cost analysis of the varioushirakaku productsina
typical Japanese post and beam house was conducted
usingthecost dataprovided by ahomebuilderinJapan,
Table 2. Theresultsof the cost analysis suggest that
solid sawn Douglas-fir lumber, both green and kiln-
dried, is substantially lower than the cost of using
imported European glulam lumber, while using Dou-
glas-fir glulamlumber isapproximately 30% higher than
the imported European glulam products.

Given Douglas-fir' s history of superior
performanceanditsstellar reputationas
ahirakaku and toshibashira materid,
the US forest products industry has a

Table1: Summary of speciesused by post and beam
precuttersfor hirakaku.

Volume
(cubic meters) [Market Share

Sugi 37,771.8
Sugi (EW) 2,811.4 2.3%
Sugi (KD) 1,526.4
Hinoki 834.2
Hinoki (EW) 175.2 0.1%
Hinoki (KD) 480.0
Hemlock 6,092.2 0.4%
European Whitewood 8,142.7
European Whitewood (EW) 190,324.6 12.1%
European Whitewood (KD) 4,467.8
European Redwood 883.2 5.7%
European Redwood (EW) 93,913.3
Douglas-fir 649,427.9
Douglas-fir (EW) 132,437.6 76.3%
Douglas-fir (KD) 496,158.4

Total 1674,245.6
Source: Japan Precutters Association 2002
[Translation: CINTRAFOR 2003
Data Analysis: CINTRAFOR 2003
yrci)(t;i: EW: engineered wood (glue laminated beam);KD: kiln

real opportunity to develop aviable and valued brand
i catityfa [@ug as-fiirakakuinJapan. Successin
developingaDouglas-fir brandwouldallow USexport-
ers to shift the basis of competition away from price
alone and towards a combination of performance and
price. In other words, branded Douglas-fir hirakaku
and toshi bashira would bemarketed ontheconcept of
value (theratio of performance per unit price) rather
than simply price. This strategy would provide the
basisfor the USindustry to avoid selling Douglas-fir
lumber asacommodity product and providethe basis
for amore focused niche marketing strategy.

The challenge for the US industry is to develop a
branding strategy that would allow them to communi-
cate the value of Douglas-fir lumber to Japanese
homebuilders and precutters. At the same time, the
branding program should support Japanese
homebuilders and precutters in communicating the
benefits of using Douglas-fir to their customers, the
homebuyers. Moreimportantly, it shoulddemonstrate
the superior cost/performance combination of Dou-
glas-fir to Japanese homebuilders and precutters and
show how the competitive priceis reinforced by the
superior structural performanceandlong-termdurabil-
ity of Douglas-fir lumber. Finally, itiscritical that the
USindustry demonstrateitscommitment to supplying
Douglas-fir products into the Japanese market.

continued on next page



“Branding Douglas-fir” continued from previous page

Thefundamental challenge of any branding strategy
liesinidentifying the specific product attributesthat
will form the foundation of the branding program.
Thus, the objectives of the on-going research areto
answer thefollowing questions: 1) Canabranded US
Douglas-fir hirakakuproduct beeffectively marketed
to post and beam home buildersin Japan?, 2) What
specific product attributes should a US Douglas-fir
branding program bebased upon? 3) What audience(s)
shouldthebranding program betargeted towards? 4)
What type of promotional strategy would be most
effectivein communicating the benefits of abranded
Douglas-fir lumber product to Japanese post and
beam homebuilders?and 5) How could the effective-
ness of abranding program be monitored and eval u-
ated?

In order to answer thefirst four questions, aseries of
focus groups will be conducted with post and beam
homebuildersin Japan. Thefocusgroupswill target
large homebuilders and small-to-medium sized
homebuilders separately and will seek to gain deeper
insight into: a) the product attributes that are most
important to home buildersin Japan, b) builders per-

ceptionsof thecomparativeperformanceof thediffer-

ent hirakakuproductstypically usedin Japan, and c)
themost effective message and communication strat-
egy for promotingabranded USDouglas-firhirakaku
productinJapan. Itisexpectedthat thefirsttwofocus
groups will be held in February, 2004 followed by a
secondset of focusgroupsinmid-April, 2004. Assum-

ing that the results of the focus groupsindicate that

abranded USDouglas-firhirakakuproduct couldbe
successfully introducedin Japan, itisanticipated that
apromotion strategy would be devel oped and tested

by the end of June, 2004 followed by implementation
of thebranding strategy sometimeduringthelast half

of 2004.

A methodology for measuring and monitoring the
effectiveness of the branding program would be de-

Table2. Cost analysisfor hirakakuin a post and beam house.

vel oped asacomponent of thepromotionstrategy. The
evaluation of theeffectivenessof theDougl as-fir brand-
ing program would be based on a combination of the
following factors: 1) Brand Awareness (Is the target
market aware of the brand and what it standsfor?), 2)
Brand | dentification (How doesthetarget marketiden-
tify withtheproduct?), 3) Brand Preference(Doesthe
target market prefer Douglas-fir lumber productstothe
alternative productsavailable?), 4) PricePremium(ls
the target market willing to pay a premium for the
branded product?), 5) Customer Loyalty (Isthetarget
market less price sensitive with regard to the branded
product?) and 6) Market Share(Doesbrandingprovide
Douglas-fir lumber productswith acompetitiveadvan-
tage and expanded market share?).

Theresults of the Japan focus groups will be summa-
rized in an upcoming issue of the CINTRAFOR News.
In the meantime, anyone interested in learning more
about the US Douglas-fir branding programisencour-
aged to contact either CINTRAFOR or the Softwood
Export Council. 4

70%

60%

cana M
50% N

- > \/
40%

30%

Market Share (%)

K
20%

///Ime(

- ‘“"——-.---*-\\\\‘_____::><::::f‘—-———:

‘\‘\\-_-—~‘__-—_~“‘———————4

0% . /

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

Figure 1. Softwood lumber market sharesin Japan, 1990-2001.

Unit Cost (¥)
Size Length DF -
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Digtinctive Ar chitectural Designs
Highlighted in New Book

The US-China Build Program, a cooperative of US
wood products associations and government agen-
cies,ispublishingawoodframedesignbook asameans
of introducing Chinese architects and construction
professional stowoodframeconstructionandincreas-
ing the use of US building materials. Distinctive De-
signs: A Showcase of American Wood BuildingMa-
terials,whichwill bereleasedin April, will festureover
50 profilesof innovativeusesof USbuilding materials
in residential and commercia projects. Intended to
providedesignersand end-userswithideasabout how
tointegratewood into projectsin China, thefull-color
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book highlightsthedesignflexibility of wooden build-
ing materialsused in residential construction, audito-
riums, libraries, museums, bridges, andinterior design.

The bi-lingual publication will be distributed in China
throughtheUS-ChinaBuild Program’ sShanghai office
and at seminars and trade events. It can also be used
intheUSand Chinaby US companiesasasalestool to
illustratethevariety of waysUSbuilding materialscan
be used.

Thedesignbookispart of acomprehen-
siveprogramimplementedby US-China
Build that includes annual sales mis-
sions, asemi-annual Chinese-language
USHousing& BuildingMaterialsNews-
paper with advertising, US Pavilions at

Chinese trade shows, a quarterly US newsletter, and
market research. Sales as a result of US company
participation havetotaled $3million. For moreinforma-
tion about the US-ChinaBuild Program and upcoming
programsvisit: www.uschinabuild.org or contact Rose
Braden at 206-543-0700. 4

China SalesMission Scheduled for
May 2004

The US-China Build Program will lead a group of US
building materials exporters on aone-week sales mis-
sionto Shanghai to establish sales contactswith end-
users and home centers. Mission members will meet
with purchasing agents at severa of China's Do-It-
Y ourself home centers, single- and multi-family devel-
opers, and product representatives.

Retail homecentersareoneof China’ sfastest growing
markets. ExistinghomecenterssuchasB& Q, Homeway,
OBI, Homemart and Orient Home are expanding and
new stores are emerging to supply the burgeoning
demandfor homeimprovement andfinishingmaterials.
Relyingonglobal purchasing power, thehomecenters
have created a substantial niche for themselves by
providing product and service guarantees, arange of
products, andinstallationservices. Thelatestgovern-
ment figures available show that net profit from the
home furnishing industry in China reached US$1.4
billion in 2001, a27% increased over 2000.

In addition to meetings with home center purchasing
agents, the group will tour high rise and single family
home devel opments that include concrete and wood
frameconstruction. Thegroupwill alsotour wholesale
and retail markets, and the Shanghai International
Building and Construction Trade Fair, one of China's
largest building materials trade shows. One-on-one
meetings with pre-screened product representatives,
distribution companies, and end-users will aso be
arranged for the mission members.

The mission will take place May 24-28. The fee to
participate is $650 for EBPA members, $750 for non-
members. Meals, accommodations, and airfare costs
aretheresponsibility of each participant. Hotel andin-
country travel arrangements will be made by USCB.
Packages that include hotel and travel costs are also
available.

E-mail Rose Braden at rbraden@uschinabuild.org or
call 206-543-0700if you areinterested in participating.
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