Timber Frame Engineering

Thc building code was established to Protcct Public hca]th, safctg and gcncral welfare as thcy relate

to the construction and occupancy of buildings. O&cn, necessary construction methods for a Portion of a

structure are not Prcscn'Ptivc in the building code. [t is the law that if construction is not Prcscriptivc in the

building code, an engineer must review and clcsign a proper builcling method. Timber Framing is not covered in

the building code. Tl’\crcmcorc, it is the law that any structural timber system must be reviewed by an engineer.

Umcor'l:unatclg, it is not typical of all timber graming comPanics to engineer their systems. At Harmon3

Timberworks, we Pridc ourselves on having every structural timber system we Producc cnginccrccl‘

To best describe what timber frame engineering consists of, the best Placc to start is with a few

definitions:

T ension — the state of being stretched or strained.

Tl’!c illustration to the rig['\t shows a standard l
collar tie truss. As load (red arrows) is aPPliccl
from above, such as the wcight of the roof

o s
and/or snow, tension (bluc arrows) is
increased in the collar tie.

l ' l (Compression ~ to press together; force into less

SEaCC.

Tl’!c illustration to the left shows a king Post truss

on posts. As load (red arrows) is aPPIiccl from
l 1 ! above, such as the weigl'It of the roof and/or snow,

comPrcssion (blue arrows) is increased in the posts.
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Tl’!rust - to Push Forciblq

Bending Moment- to force from a straight form into a

CUI‘VCC] or angular one

Tl’!c lustration to the rigl'lt shows a collar tie
truss set on toP of convcntionauy framed walls.
As load (red arrows) is aPPliccl from above,
such as the wcigl'!t of the roof and/or snow,
the rafters go into a bcnding moment (grccn
arrows) below the collar tie. This causes the
now deformed rafters to exert thrust (b[uc
arrows) on the walls. Tl’\c thrust has caused
the once Plumb walls to lean. |n this case this
truss would fail engineering, Obviouslg, it

would be better for an engineer to catch this

failure now than to build the system and end up
with this situation.

Il 1

UPtht —tolift up; raise; clevate.

The illustration to the left shows a truss set on top
of a convcntiona“g framed wall  As load (red
arrows) is aPPliccl from the side, such as wind loacl,
two tl'rings haPPcn. Ohne, wind is caught under the
cave, and two, the wind blowing over the roof
creates a negative pressure on the outside of the
structure. Poth of these things create upliﬁ: (blue
arrow) on the truss. ]15 the truss has not been
anchored adcquatclg, it could be Pu“cd off of the

wall.
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| ateral Strength - the level of abi]itq to resist racking under load.

Tl’!c illustration to the right shows two
tgPical post and Platc systems. As
Load (red arrows) is appliccl from the
side, such as wind Ioac], the two systems
react digcrcntly. Thc upper cxample
racks under the wind load do to

1111

insufficient lateral resistance. The lower
cxamplc aFFcctivcly resists the wind load
with the addition of braces. The braces
work in a comPlimentary Fasl'iion,
altcmatcly going from compression to

tension (blue arrows) to resist racking‘

Once you, the c]icnt, and ]"]armong Timberworks have worked out the details of what you want in your
timber system, Harmong will send your Plans on to one of our sPccialtg timber engineers. The timber ]_:_nginccr
will review the entire timber system for aclcquacy‘ He will check to make sure that all timbers are largc cnough to
resist the loads that will be aPPIicd to them, such as tension, comPrcssion, bcnding, etc. T here are reference
materials he can use to look up the amount of snow, wind, seismic activity, etc. for your area. Once he knows
that all the timbers are largc cnough to hold up to the weight of the structure Plus all these extra loacls, he will
then review the aclequacg of the connections between them. [ ach timber engineer has sPccial computer
software dcsign sPcciFicaug to analyzc these connections. |t is at this Point that the engineer will determine
whether screws, mortise & tcnonjoincry, steel Plates, etc. will be used to connect the timber comPoncnts to one
another.

If you have decided to go with a full structural timber frame, the timber system will be clcsignccl and
cngineered to be self suPPor'ting‘ Mang times though, individuals will choose to build a hybrid home. A hgbn’d
home is a home that uses a combination of structural builcling tcchniqucs. Orne of the most common types of
hgbn'cl homes consists of convcntionaﬂg framed wall holding up a timber roof system and/or a timber floor
system for a second floor. Jn this case the engineer will now dictate the loads to be exerted on the structure by
the timber system. Thc most common load that a timber system exerts on a structure is called a Point load. A
point load is a concentrated amount of wcight the structure will need to carry froma sPcciFic point all the way
down to the foundation. A simplc cxamplc of a Point load would be where a timber truss, carrying a largc
amount of roof Ioacl, bears on top of a wall. The engineer would tell the amount of wcigl'ﬁ: that will need to be
carried bg the structure at this Point. He will not tell you how to resolve that wcight‘ Jtis your rcsPonsibilitg to
make sure this issue is resolved. ]F you or your architect feels unable to Propcrly do so, it is recommended you

acquirc a Structural ]_:__nginccr of Record (SE_K) for your Projcct.
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Another force that a timber system may exert on your structure is thrust. ]]C this is the case there are
two oPtions. We can redesign the truss to eliminate this force on the structure or the timber engineer can
dictate the amount of thrust the structure will need to be able to resist. ]Fgou choose the later oPtion, it is your
resPonsibilitg to make sure this issue is resolved. ]{: you or your architect feels unable to Properly do so, it is
recommended you acquire anSER for your Project

One otherforce that a timber engineer may require the structure to resist is uPliFl:. In higherwincl areas,
uPIhCl: can be a big Problem. The roof can be tom off a structure if not Properly attached. |n many cases the
client wishes to acquire (For a cl'aarge) an engineerecl solution for this connection. This is not required though.
[ this connection is not engineerecl, the timber engineer will sPeciﬂj the amount of uPIif‘t that will need to be
resisted. |t is your resPonsibilitg to make sure this issue is resolved. ]F you or your architect feels unable to
Propeﬂg do so, it is recommended you acquire a Structural I_:_ngineer of Record (SER) for your Project.

The last force the timber engineer will cover is the lateral strength of a timber system. |n some cases
timber braces are added to resist lateral forces. In other cases the timber system can relg on the structure for
the needed support. Lateral support of a timber system is very case sPeciFic. The details of each system’s
requirements can be found in the timber Plans which come with each Harmony T imberworks timber system.

]_:_ssentiaug, when we do timber engineering for your Project, every aspect of the timber system is
engineered bg our timber engineer. All connections and support of the timber system to your structure is your
resPonsibi]itg. Remember, as our timber engineer reviews your timber system, he does not become the SER

for your Prcj ect.
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