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Joel McCarty 

Principal truss elevation for the covered pedestrian bridge over the 
Speed River at Guelph, Ontario. l%e diagonal passing braces fiom 
rafter to post will stifen the 120-ft. span every 12 ft. against lateral 
sway. Ordinary roof trusses will fill in on 4-ft. centers. Report below. 

Ed Levin 

Conjectural framing scheme for a North Carolina reproduction of Shakespeare’s 
Globe Theatre, “this wooden 0,” originally built in England in 1614 and later 
pulled down by government edict. Not shown is the elaborate double-gable roof 
over the stage; joists and common rafters are omitted for clarity. Report, page 6. 

Guelph Bridge Designed 
ITER a good deal of consultation and 
revision the final form has emerged for 
the Guelph Bridge, to be built by the 

Guild at its June conference in Ontario. Be- 
cause this is a public structure, we have chosen 
to provide a full engineering analysis. This 
level of sophistication, which many timber 
framers find frustrating, has added significantly 
to the intricacy of the design and approval 
process. However, we hope to be sufficiently 
thorough to satisfy the most persnickety code 
official. Guild member and professional engi- 
neer Robert Trudelle will have the final ap- 
proval and provide the official stamp for the 
Province of Ontario. Ben Brungraber has used 
his engineering skills and wooden bridge ex- 
perience to jump-start the design process, and 
Scott Simpson and Ed Levin are deep within 
the computer models, providing the essential 
finite element analysis that will demonstrate 
what common sense tells us-that this bridge 
will indeed stand up. 

This has been an interesting process, and a 
bit of a history lesson. The lattice truss will be 
a slightly evolved version of the Town truss, 
patented by Ithiel Town in 1820 and success- 
fully built perhaps a thousand times since then. 
This style was chosen for its relative simplicity 
and its repetitive value that will provide work 
for hundreds of timber framers. However, the 
high number of connections does mean that a 
significant number of large-diameter pegs holes 
need to be drilled and filled. Further, that has 
also made classical analysis of these trusses 
quite complex and time-consuming; and there 
remains some uncertainty in the engineering 
community about just exactly how the lattice 
should be approached for analysis. Most pro- 
fessional timber framers would perhaps be in- 
clined to study and replicate the hundreds of 
surviving examples of this type of bridge and 
dispense with the engineering altogether. In 
this particular case we must make the effort, 
and thereby possibly contribute to the body 
of knowledge in the process. 

This effort may have some long-term ben- 
efit for professional timber framers. Jan 

Lewandoski is convinced that smaller towns 
have shown an increasing willingness in recent 
years to consider wooden bridges for shorter 
spans. Concrete and steel bridges are not gen- 
erally providing the service life their designers 
and budgets might have assumed (or even 
promised), as a consequence of corrosion 
linked to road salting. It’s not just small towns 
either. There are at least two engineers in the 
Connecticut Department of Transportation 
who have written in support of timber bridges 
and actually done a demonstration project. 
The State of Vermont held a timber bridge 
design competition in 1989. And the U.S. For- 
est Service has recently published a pretty com- 
prehensive design manual for wooden bridges. 
Sadly, all of the Forest Service designs rely on 
buckets and buckets of bolts, and some make 
heavy use of manufactured wood products. 

The roof system for this bridge consists of 
major and minor trusses on 4-ft. centers; two 
minor, a major, two minor again, and so forth. 
The major trusses provide continuous scissors 
bracing from the rafter, through the collar and 
on down to the lattice by means of a post let 
into the intermediate chords. This bracing 
scheme was used to address an unhappy ten- 
dency of long-span Town trusses (and this 
one can certainly be considered long-span) to 
be rather floppy at mid-span under significant 
side loading. These posts repeat on a U-ft. 
pattern. At least two of them will be cut from a 
nice-looking willow tree from the site. The 
floor and roof systems are reinforced with a 
continuous series of horizontal X-braces mor- 
tised and eventually wedged into the joists 
below or collars above. It was considered too 
damaging to the chords for them to receive 
these mortises, although the braces could 
thereby have been a good deal longer, and so 
more effective. 

The connection between roof truss and 
bridge truss has customarily been an awkward 
one, since builders have been historically re- 
luctant to mortise the upper chord at all. Most 
often this objection was resolved with some 
large metal fastener. This is not where our 

interests lie. Astute readers will notice that the 
collar passes under the topmost chord on its 
way to meet the raker taiis. i t  will be wedged 
into final position against the chord and against 
the 90-degree corner formed by the lattice 
intersection nearby. 

Joists 8x10 will support 3-in. flooring over 
4-ft. spans. These joists will rest on the lowest 
of the four laminated chords. It is expected 
that the lower two chords will be sheathed on 
the outside to protect them from the weather. 
The roof will be conventional 2x4 strapping 
over the rafters spaced to accommodate the 
longest cedar shakes we can locate. 

Pier work has begun without a hitch, ex- 
cept for a minor elevation change. The bridge 
will be attached to rather slender, stone-faced 
concrete piers with a modest and unobtrusive 
stainless steel shoe below the large bed tim- 
bers, which are pinned to the protrudicg tails 
of the lattice work at each end and carry the 
load. The piers are narrower than what most 
timber bridges get to land on, because the 
local river authority strongly wishes to mini- 
mize the impact of this project on the river 
habitat. Since the bearing area is much smaller 
than usual and since traditional sacrifice blocks 
(which keep the chord and bed timbers from 
contact with stone or concrete) are often not 
renewed when they should be, we decided to 
replace them with some of the high-tech stuff 
that big California buildings sit on for seismic 
isolation. 

The Guild will also build the ramps that 
lead from the abutments on shore to the piers 
in the river. This approach allows us to limit 
the length of the primary bridge to 120 ft. 
(pier to pier) instead of the 190 ft. between 
abutments. These ramps will likely be smaller, 
lighter versions of the Town truss used in the 
main bridge, perhaps no taller than 60 in., so 
that the top chords can function as railings 42 
in. above the ramp decking. The ramps repre- 
sent a significant amount of effort but give us 
an opportunity to spread our forces around 
and to ensure that everyone has a chance to do 
some truss work. -JOEL MCCARTY 
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LETTERS 
Guelph Advice 

SEVERAL framers have expressed strong interest 
in carving something in the forthcoming Guelph 

bridge, perhaps company name and hometown. 
The City of Guelph welcomes this idea and does 
not consider it vandalism, however highly evolved. 
I am looking for proposals on how to manage this 
program. Our intent has been to have the framers 
meet the material on site, in order to avoid misun- 
derstanding, unpleasantness or violence at the bor- 
der. I am looking for a Guild member to administer 
the distribution of carving “opportunities” and 
another to handle collection and transportation of 
the caved pieces to the site. The collars present an 
obvious (horizontal) location for commemoration. 
Material for carving would be supplied by the 
carver, and would be expected to approximate or 
surpass the structural characteristics of dense struc- 
tural select Douglas fir. Varied species are wel- 
come. We will not oblige you to grade-stamp these 
sticks, only to employ your good judgment. The 
risk of rejection does exist, either for structural or 
editorial reasons. For example, you may not carve, 
“For a good time call 603-835-2577.” 

Over the weekend of January 18th, Scott 
Murray, Jonathan Orpin and I executed a brief site 
inspection, peering into a large hole, which was 
filling with water and ice, and stomping along the 
shores of the Speed River. It was very cold, and 
windy, and there was a good deal of snow. The site 
is remarkably well-suited: plenty of quite level 
ground on the edge of a modest residential neigh- 
borhood, big shade trees, and no obvious obstruc- 
tions along the path we wish to travel. Child-care 
will be right at the end of this long green way, and 
the baseball diamond is even closer than that. 

Provincial health and safety people will insist 
on our wearing hard hats and steel-toed shoes. 
People who expect to work out over the river 
(where the fun will be) will be required to provide 
a safety harness and lanyard, but, interestingly 
enough, not a life vest. It has been made clear to us 
that these few simple rules will be enforced. 

The city and the supervising engineering firm 
have been working hard to coax this project 
through the intricate approval process,which they 
have done in record time. Even the Canadian Coast 
Guard had to be consulted, although the water is 
less than three feet deep. All of the paperwork is in 
place at this time. The biggest obstacle was per- 
haps the coinciding of the conference schedule 
with the nuptial travels of some fish species. 

We are advised that laying out two 132-ft. trusses 
with camber does not go so well with 650 helpers. 
It’s heavy, slow and exacting work. So we have 
established a construction schedule that requires 
assistance from professional framers in May, some 
four weeks before the conference. 
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The Guild will be looking for bridge materials 
quite soon. Recycled material is preferred, but has 
to compete with new material in price. It is not 
required that any of this material come from 
Canada. 
JOEL MCCARTY ALSTEAD, NEW HAMPSHIRE 

January 20,1992 

BQOKS 
Tools and Form 

The W a y  of the Carpenter by William H. 
Coaldrake. Weatherhill, Tokyo and New York, 
1990.204 pp. $35.00 softcover. 

ILLIAM H. COALDRAKE’S book is at once com- w prehensive and specific enough to begin to 
fill the gap between theoretical or historical studies 
of Japanese architecture, on the one hand, and 
highly technical construction treatises on the other. 
As far as I am aware, his is the first work in English 
to explore the people behind the construction of 
the beautiful buildings the West has so much ad- 
mired. Drawing on his experience working along- 
side traditional temple builders, he shows how the 
forms of Japanese architecture should be inter- 
preted not in the light of mute functional exigency 
or ethereal aesthetic theory (as Japanese architec- 
ture has largely been viewed in the West), but as 
the natural outgrowth of the carpenter’s personal 
and spiritual relationship to his tools, materials 
and the centuries-long tradition into which he has 
been initiated. 

Architectural historians persist in viewing the 
relationship between carpenter and building as 
mediated by design, designer and much other in- 
tellectual freight. Coaldrake focuses instead on the 
more fundamental issue of the carpenter’s relation 
to his tools. His point of departure is the very 
words of the trade. The common word for tool, 
dogu, means an implement (gu) of the way (do). 
The tea ceremony, or chado, is the way of tea. 
Calligraphy, shodo, is the way of writing, kado the 
way of the flower. Bushido is the way of the war- 
rior. The tool, then, finds itself at the center of the 
way of carpentry. 

Coaldrake traces the centuries-old secrets, tra- 
ditions and lifestyle of the carpenters, or daiku, 
who have built Japanese architecture: the way of 
the carpenter. He  follows the long evolution of 
woodworking tools in Japan, showing how this 
paralleled at every stage specific changes in archi- 
tectural forms and standards. As the work 
progresses, the deeper implications of Coaldrake’s 
theme emerge: the tool is not merely the means for 
a building’s execution, but, as the vital interface 
between man and material, the very medium in 
which form finds its own boundaries. At the heart 
of the Way lies the relationship the carpenter has 
with his tools. 

The daiku-san’s tools fall broadly into two cat- 
egories. There are the cutting tools, but also, assist- 
ing to conceptualize design and translate it into the 
realities of material and available technique, are 
what Coaldrake refers to as the “instruments of 
the mind.” Chief among these are the inkline and a 
bamboo pen for marking; the kenzao, a long mea- 
suring stick with a complete record of all vertical 
dimensions in the building-that is, a story pole; 
and the steel square. The last bears only some 
resemblance to the one used by western carpenters 
and is one of the crowning achievements in the 
evolution of Japanese tools. Its ingenious scales 
allow the carpenter quickly and accurately to cal- 
culate the curvature of corner rafters and lay out 
the complex joints at the corners of elaborate roof 
structures. 

If much of Coaldrake’s work offers a highly 
readable account of the spirit of Japanese carpen- 
try, the greater part of the book is given over to a 
detailed account of the evolution of the Japanese 
carpenter’s tools. From the Asuka period (ca. 700- 
800) in which a carpenter’s tool chest would in- 
clude few more than four different tools-chisels, 
an axe, an adze and several “spear planes”-to the 
mid-20th century, when a survey conducted by 
the Institute of Labor Science revealed that a mini- 
mum of 179 different tools were needed to under- 
take large-scale work, Coaldrake traces the 
development and diversification of Japanese wood- 
working tools. He  shows parallel developments in 
taste, design requirements and (as also occurred in 
the West), the eventual shortage of large clear- 
grained native timber. 

While the depth of research displayed in the 
sections on tools and techniques is impressive, one 
is left pondering the relationships among tool, tech- 
nique and form. One would expect, for instance, a 
direct correspondence between the diversity of 
tools available to the carpenter and the complexity 
of architectural form. A close reading actually 
shows that as the carpenter’s tool collection ex- 
panded, many of the forms he took up became far 
less elaborate. The virtuosity of detail displayed by 
the 10th-century carpenter with his handful of 
tools suggests that the limitations of his kit played 
far less of a role in determining the forms he chose 
to work than might be expected. 

By far the most engaging and provocative por- 
tions of the book are the concluding chapters in 
which Coaldrake shows the effects of westerniza- 
tion on carpentry in Japan. In the early decades of 
the Meiji Restoration (ca. 1860), what is remark- 
able is how little tools changed compared to the 
tremendous changes wrought by the imported 
styles. Particularly distressing for anyone longing 
for the resurrection of handicraft are concluding 
remarks on the current state of industrially-pro- 
duced housing in Japan. Large, highly-techno-capi- 
talized companies are now able to  produce 
structures every bit as “traditional” in form as 
those of the master carpenters but at a fraction of 
the price. And, from a purely technical standpoint, 
many are of superior quality to boot! Coaldrake 
graciously leaves it up to the reader to determine 
whether this represents a step forward or back, 
and he offers fresh insight into the question why, 
despite our de-mystified times, simple tools still 
sometimes appear as talismans, mystical entries 
into the world of making. 

-MICHAEL D. ANDERSON 
Michael Anderson trained in Japan and is now a 
working carpenter residing in Osaka. 

CALENDAR 
Conference 
Timber Framers Guild 
Eighth North American Conference 
June 10-14 
Guelph, Ontario 
Timber Framers Guild 
Box 1046, Keene, NH 03431 
603-353-1 706 

Timber Framing Workshops 
Diane Armpriest, Rudy Christian, Dave Gaker 
March 30-April 4, April 6-1 1 
Cincinnati, Ohio 
Christiun & Son 
15022 Gearhart Road, Burbank, OH 44214 

Scott Murray 
May 2-4, October 3-5 
Markdale, Ontario 

Prescott, Ontario 
Thistlewood Timber Frame Homes 
R R  6, Markdale, Ontario NOC 1 H O  

Jim Buck 
May 11-16 
Ashford, Connecticut 
Northern Timber Framing, Inc. 
12525 Box Road, Grand Rapids, OH 43522 

Dave Carlon, Jack Sobon, Will Beemer 

Washington, Massachusetts 
The Heartwood School 
Johnson Hill Rd., Washington, M A  01235 

21 6-624-7282 

July 4- 13 

51 9-986-3280 

41 9-623-6677 

July 6-10, August 17-21 

413-623-6677 

TIMBER FRAMING, Journal of the Timber Framers 
Guild of North America, reports on the work of the 
Guild and its members, and appears quarterly, in 
March, June, September and December. To assure 
publication, Calendar notices must be received four 
weeks before the date of issue. To be considered for 
publication, other editorial material must be re- 
ceived six weeks before the date of issue. TIMBER 
FRAMING welcomes interesting articles and pays for 
contributions upon publication. I t  is printed on 50 % 
recycled paper. 
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