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l ntroduction: The Cedar Knol I Buil derds Handb

Cedar Knoll has over®years experience in manataring log homes. While the quality of

construction remains the full responsibility of the builder, Hasidbook addresses the critical points

of the construction process. We hope this Handbook makes the experience of building a Cedar Knoll
Log Home enjgable. Please use it to your advantage.

Figure 1: A completed Cedar Knoll Log Home
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This Handbook may be used (1) only with products marketed by Cedar KndHdrogs and (2) by
authorized Cedar Knoll Log Home Dealers and their clieAtsy other se is not permitted and its usage,
in whole or in part, is without liability upon Cedar Knoll Log Homes and its Dealers.

This Handbook presents considerations as guidelines for log and timber consandtmmventional
constructions ahd ownehésbuouebgensdi bility to insur
all local codes and requirements.

All conventional construction should comply with the 2000 International Residential Code for One

& Two Family Dwellings. It is the base specifiaati for materials, methods, connections, etc. This
code has been accepted by all model code agencies as part of the International Construction Code
series.

Stage 1Preparing for Delivery

Being properly prepared for the delivery of your materials paclatgeifirst step toward the rewarding
process of building your new home. Each of the items described Eel@my important for receiving,
storing, and organizing your materials for ease of use as construction continues.



Certified Check:

A certified ctheck made payable to the trucking company must be ready prior to delivery to cover
trucking cost. The name of the trucking company, the amount of the check, the estimated time of arrival
of the truck(s), and other details is forwarded in advance of thedel

Road/Driveway:

Log kits are delivered on trucks consisting of a tractor andfaet&latbed trailer weighingip to40 tons
(80,000 pounds). These trucks require a large tumgidiyis and a cleared, f@ot wide access that is
passable (when girlg in and backingout) by the tractoand trailer. Be sure that your site and driveway
are accessible by a truokthis size and weightRemove low tree branches that hang less than about 15
feetoff the ground.

Narrow roads with sharp turns or saftuddy soilmay notbe passable by a log truck. Where conditions
do not permit safe passagetloé tractostrailer to the building site, logway have to be unloaded away
from the building site and trucked in on a forkbft small truck. In the case of arklift, be sure the
driveway is wide enough for the longest log/timber (typically up4deet long).

If the site is not accessible to a traetailer, makearrangements in advance to-tifd atanother site that
is suitable and will be secure foraterial storage. If offoading on a highway or town road is necessary,
permission from the towmust be obtained. Check with local officials for details.

If the truck driver perceives an accgssblem and informs the owner or builder of such, the owner o
builder assumes all responsibility for additional cost incurred dualtading decisionsiadeafter that
notification.Most trucking companieallow two hours per trucknloading time.

Figure 2: Tractotrailer arriving with materials.

Temporary Bwer Service

Contact the local power company to run temporary electric service to your site. If service is not
available in time, arrangements should be made for a power generator.

Foundation and Backfill

Normally, the first floor decking systear subflooring IS NOT included in the material list.
If the first floor system materials are included in the materials package, have the foundation walls ready
for framing. The first floor deck should already be installed when your materials arrive.

Do not bakfill without capping the foundation (with the sdibor) or providing some other type of
bracing.



Cedar Knoll Kit Materials List

The Material List is included in your contract paper work. This Materials List should be taken to the
unloading sothatt an be compar ed oflading ant Witk the physicalicaumt éfs bi | |
materials after unloading. It is your responsibility to count, secure, and verify materials

received. You have 72 hours to report shortages or damages.

Cedar Kno HandbBaki | der 6 s

Read this entire Handbook and be familiar with all aspects of construction. Try to get a good overview of
the project.

Cedar Knoll Standard Building Plans

Familiarize yourself with the Cedar Knoll Plans. Compare your materials list withplams to know
where and how all materials go together

Stage 2 Delivery and unloading

Equipment for Unloading

Arrange to have an aérrain forklift at the site (large tired lift with 6,000 pound safe capacity). A crane
with straps is another option.

Figure 6: Unloading by forklift requires room to operate it.
Unloading Strategy

It is important to remember that many trucking companies allow two hours per truck unloading time
and may apply charges for additional time.

Plan the location of the rtexials for proper staging during construction. Example, éave room
close to the foundation for the floor framing and-fobr materials. Since the roof (maiand
porch is the last to go on, store those materials out of the way on anothef tiddaundation
Locate log wall materials and second floor framing timbers around foundation or st flberl
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deck for easy access during assembly.

Preparations for Storing Materials

It is important to keep all items separated and stacked offthumd,. All of the wood products have been

dried to lower moisture contents to insure dimensional stability and higher quality. However, due to the
hydroscopic nature of wood, it will absorb moisture and change dimension when continued contact is
permitted.This dimensional change will require constant adjustment during the construction process,

costing additional timeStore log accessories such as fasteners, splines, sealant, and caulk in a dry

building and brought to the job as needédso, protect calk from freezing. Keep logs awajrom
contacting the dirt surfaceanda c k | ogs and ti mbers on shipping tim

Figure 7: Stage materials around the-8abr for easy access. Protect wood products from sun, rain, snow, and
ground moiture.

Plastic Wrap

To cover materials, use at leadio®t wide rolls of plastic that will not allow water to pass through.

Cover bundles of lumber, logs, timbers, and sheathing with plastic. Run the plastic longer than the material
so that it overhangbie materials at both ends, but do not fasten the overhanging plastic so that air can
move through the bundles.

Scrap Lumber

Ti mbers (4x46s or | arger, at | east 480 |l ong) need
ground. These timbersma be any type of s Theanberotmat sépdratednha ge 6 t i mb
bundles of materials on the truck provide height that is useful both for inserting forks for lifting and for

keeping material off the ground.

Bales of Straw

Spread straw or othaimilar material on the ground to cover surface water and mud that might splash onto
the materials. The straw will allow rain or melting snow to pass through but will protect against splash back.



Figure 8: For ease in finding the correct matesiaen needed, stage similar materials together.

Storing Materials

The windows and doors must be unloaded by hand to prevent damage. They should be stored in
an upright position in a dry, safe, and secure area.

Stage 3Gathering Your Tools

The following list is in addition to all of the standard tools and safety devices commonly used in
residential construction. The construction of foundations, floors, partition walls, roof and ceilings are
typical of conventional construction methods. These toelspecifically recommended for the
construction of the log wall and timber components.

1. Sledge & Regular Hammers

2. Flat Bars

3. Crow Bars

4. Small Chain Saw

5. 111/ 160 Di-ameét eonglbPrill Bit

6. 5/ 80 Drill Bit with coll ar n& ySdoekeat 3(/f8adr bliag foar
you want to provide fosettling.

7. 46 Minimum Level; a |l onger carpenteroés | evel s

8. Hard Hat

9. Eye & Ear Protection

10. Caulking Gun

11.At least 1 10 dril/

122150 chop saw or other saw appropriate for cuttir

13. Small Bunde of Shims

14. Ball Peen Hammer

15. Right Angle Cutting Guide

16. Standard Carpentry Tools First Aid Kit

17.71/ 406 Cirntebac€i Sawl ar Saw
18 Heavy Duty 1/ 20 Drill

19. Impact Wrench

20. Power Planer



Figure 9: Required tools gathered for the project.

Construction Satdty

Attention to safety is important. The common safety equipment includes a hardhat, eye protection, and ear
protection.

Wear appropriate equipment to protect head, eyes and face, feet, andPranitte scaffolding and
platforms that limit the amoumf overhead work.

Provide protection against falls. Take measures to protect workers from accidents due to openings in
floors (stairwells) and walls.

Stage 4The Foundation, First Floor Deck, and the Sukfloor System

The foundation can be a slab, ctapace or full basement, depending on the preference of the homeowner.

It is critical that the foundation be square and Levelke diagonal measurements from corner to corner to
check for squarelf the foundation is square, both measurements willbent i cal . Tol er ance
acceptable, but requires that adjustment to exact square be accomplished when setting the sill plate.

If the foundation is not level, the sill plate must be shimmed to level. Care in leveling the construction of
the footng and stem walls can avoid this very tedious and-tomsuming effort.If the foundation is not
squarediscrepancies must be made up for during construction of the deck

Installing the Carry Beams

Beam pockets should have been prepared to fit bwtbad the carry beam into the foundation (consult
Cedar KnollStandard Building Plainfoundation plan)For m t he pockets 10 wider t

Form the pocket height to allow for a 1i0 pressure
thickness of the pressure treated sill. This will put the top of the carry beam at the height of the top of the
sill plate.

If built-up lumber or solid timber is used for support posts, the wood should be isolated from any
concrete or masonry by using psere treated wood, structural anchors, and/or flashing.

To determine the height of the posts, run a string from one end of the house to the other end on the top of
the sill plate. Subtract the height of the carry beam and adjust posts to the propeiRenggmber to
9



account for a PT plate, if used.

In completing the expanse of the beam across the length of the foundation, measure the distance from the
center of the post to the back of the beam pocket (lkave2 6 c | ear ance at #t.he back
Build the beam according to the measurement making sure to square off both ends. Refer to the IRC or

local code for minimum overlap of joints, required fastening, and connection at bearing over posts.

Floor Framing

Be sure to coordinate the first éloconstruction with the first floor framing details in the Cedar Knoll
Standard Building Plans.

Layout the joists as shown in the plans, as they are shown at the spacing required to satisfy the design load
and span conditions. Floor joists are-timledon one end to the sill plate and double band joist (at the

front and back of the house), and, at the other end, to the carry beam and the opposing joist. Note that the
log siding will eventually cover the double band joist.

Be sure to frame out for staind chimney openings and to double up on jaistierthe chimney,

fireplace, and wood stove hearths. For further information, refer to Figure R502.2 Floor Construction in
the IRC. At each of the gable ends of the house three joists are nailed togptbeid® extra support

and sturdiness for the weight of the gables.

Apply a bead of construction adhesive to the top of the joists, and then nail #@osub the joists
starting at the outside of the box, leaving openings only for stairs. The plgloatt be perpendicular
(lengthwise to the direction of the joists) and nailed into the joists and headers as per the IRC.

Note that all joists are faamailed through rim joist before outer rim is installed. A weaved corner adds
strength (outer sidewalim passes outer end wall rim; inner sidewall rim butts into outer end wall rim
and passes inner end wall rim.

Finally, mark for all windows, doors, and receptacles to confirm their locations to avoid fastening in
inappropriate places. All locations cha found on 1st and 2nd floor plan details in the Cedar Knoll
Standard Building Plans.

There are a few specific strategies that will result in reduced time and effort that can be implemented prior
to installing a single logClearly mark the locations @iutlets and switches on the silior. Mark and

label the centerline of all interior walls on the dldwor. Clearly mark the locations of doors and windows

on the suHloor. Preassemble the window and door budk&dth and lengtldimensions are always

given. If you have any questions contact cedar knoll for confirmation.

We are now ready to set up shop where we will cut, size and lay the logs!
Stage 5The Laying of the Logs

The Cedar Knoll Log System consists of horizontally stacked logs fastersecegular schedule to
maintain a uniform seal between courses and between ends of logs.

All log building follows the same basic steps detailed in the following pages. Thesd@tapsd on the
log wall assembly, must be accomplished to insure satisygogoformance of the wall system

1. Check for square, level, and plumb (foundation;#odw, log courses)
2. Locate the first course and set plumb
3. Build corners square and plumb
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4. Locate and form door and window openings
5. Install the rough buck
6. Apply exteriorpreservative treatment

The Cedar Knoll Log system requires window and door bucks to be installed as the wall is built. Other
systems prefer you to wait until the walls have been constraatéthen cut in windows and dooréd/e

feel it is better to insththe rough bucks while building the wall to ensure accurate and secure
placement. (Refer to stage 12 for information on window and door installation.)

The Cedar Knoll Log System relies on the use of-&iiled timbers to maintain, as much as possible,
dimensional consistency. Due to this level of seasoning prior to milling the logs, the system does not
require the same considerations for differential settlement that other log building systems require.

All of the logs have been graded and are noted ds®@Vvade (green grade mark on the end of the log)

or Header Grade (red grade markpgs vary in length from-&eet to 16feet except on precut log Kits.

If you have purchased a pcat home, logs have been cut to accommodate windows, doors etc. Extra
attention needs to be paid to ensure you do not use logs in places other than where they are intended.
Other than grade and length, the only other distinction between logs for selection and placement is that
the flat bottom logs are provided for the firsagle) course.

General Hints to Remember

The need to build a plumb (vertically straight), level, and square wall cannot be overstated. Be sure to
check log courses frequentlit may be necessary to shim the base course log.

As a last resort, if you ateaving problems keeping the wall plumb, it may be necessary to plane the
log. This would only be done on the bottom to one side or the other of the grooves.

Temporary bracing may be necessary in some places to insure a plumb wall and to protect
wall from high wind damage before building is tied together.

Every log of every course should be measured out and prepared beforehand to account for any windows,
joints on top of each other, and simply to prevent any unnecessary waste of logs.

Continually checkhe wall for level and square as it progresses.
After the house is constructed, it is nearly impossible to repair a bow that is built into the wall. Log walls
that are out of square will create considerable additional work for the second floor andming fldse

these simple techniques to be sure that the wall is aligned and plumb, level, and square.

Build temporary braces using 2x lumber that has an 8foot vertical, at ledsioh Base, and is held plumb
by a 45degree brace with sheathing at lea®t side.

As the wall progresses use levels to check for plumb. Check at least everg8ubses using progressively
longer carpenter's levels (3, 4', 6').

11



Key Elements of the Log Wall
Fastening Logs

Olylog or Log hogfasteners have been providied fastening the logs tightly together. Follow the
guidelines below for best success.

No individual log should have less than two fasteners in it. A fastener shoplld bee d wi t hin 60 of
end of each log.

Placement should be as follows: Olylogeahl d be pl aced about 240 on cent
ends driven at a slight angle towards the end of the log.

When a particular log is difficult to pull down, setting fasteners at a slight angle will be helpful.

Heavy (uncoat didneterszind platedslag acreds ate dot provided with the materials
package. However, they might be handy to have if Olylogs will not draw a particular log down.

Be sure to check that the fasteners are firmly held in the rim joists and remember to catdf ofer
them. No rocking of logs should be evident.

According to the National Design Specification for Wood Construction, published by the American Forest
& Paper Association, fasteners need to be installed to provide a quality connection. The spasifieai
with the type of fastener and wood density. The following are pertinent excerpts from this reference:

9.1.2.1 Lead holes for lag screws shall be bored as follows:

(a) The clearance hole for the shank shall have the same diameter as the shitweksame depth of
penetration as the length of unthreaded shank. (b) The lead hole for the threaded portion shall have a
diameter equal to 40% to 70% in wood with G £ 0.5 and a length equal to at least the length of the
threaded portion. The larger pentiee in each range shall apply to lag screws of greater diameters.

9.1.2.2 Lead holes or clearance holes shall not be required for 3/8" and smaller diameter lag screws loaded
primarily in withdrawal in wood with G <= 0.5, provided that edge distancésdistances, and spacing
are sufficient to prevent unusual splitting.

9.1.2.3. The threaded portion of the lag screw shall be inserted in its lead hole by turning with a
wrench, not by driving with a hammer.

9.1.2.4 Soap or other lubricant shall be usedhe lag screws or in the lead holes to facilitate
insertion and prevent damage to the lag screw.

12.1.3.1 Nominal design values herein apply to nailed and spiked connections either with or without
bored holes. When a bored hole is desired to prevétiingpof wood, the diameter of the bored hole
shall not exceed 75% of the nail or spike diameter for wood wii0®.

Sealing Horizontal Seams

Emseal is provided in the materials package in sufficient quantity to cover twice the lineal footage of

the wall logs. Remove paper covering as gasket is appaerlap sections of sealant to create a
continuous seal.

12



When applying sealant near the tongues, watch for these potential problenDarews stretch sealant
into place. This compromises the performance of the tape and the joint.

Sealing Vertical Joints between Logs

Follow the procedure below to insutet air and water are unable to pass through the jSelant will not
adhere properly to a wet surface. Therefore, it might be necessary to staple sealanthgladegs are
wet apply a bead of caulk before laying #ealant. The caulk will sethe gasket to the log.

Be sure that sealant does not move out of place when installing the walltlog.décursealant must
be reset before the top log can be anchored.

Third strip applications:

Pl ace a third stri p aloédrticajeirsslinate tentérof the log aed atcaiiners. s i de o
Caulk should be applied from each end of the sealant to the outside of the tongue. A similar application is
recommended in corner&pply sealant over vertical seams and center of corpeiadditional

protection.

Figure39: A weathetight seal is provided by the installation of the spline at the joint between abutting
logs. Notice the Olylogs holding the endstod logs and the toe nailed B8le barn spikes that pull the
joint tight. Sgines should be installed after the logs are fastened in place.

Wood splines are provided in the materials package for installation in all vertical seams including all
corners.

Fill this hole to about 1/3 to 1/2 the depth with caulk. The pressure sepline being set into the caulk
will cause the caulk to seal all voids in and around the joint. It is desirable to see some of the caulk ooze
out of the seam to confirm that it has filled all voids.

Hammer the spline int o elowthe topa thelog&pply dauikan topioteach s ab o u
spline and run it up the tongue a little b@heck each course closely to be sure that all vertical joints have
been splined properly.

Caulking

Construction grade caulk is provided in the matepalskage. See thdaterial Safety Data Sheet in the
Appendix for more information.

Apply in all spline holes and on top of all splines and fasterfpgly in a thick continuous bead around all
corners, in all beam pockets and joist notch&fser the Iay wall is constructed, apply underneath the pass
logs in the groove area to fill that spac&ee discussion on corner construction for more information.

Forming Wall Openings

When selecting logs for placement over windows and doors, be sureHeadse grade logsThe Header
grade wall logs are denoted by the red grade mark on theEtseivhere, use Wall grade wall logs, denoted
by the green grade markConsult first and second floor plans for window and door locati@Qunsult

window and door deedule for the type of window and door that is shown on the plans. This schedule also
shows the required rough opening siz&#ter confirming the window measurements and locations, mark
them on the specified log courses.

13



Stage 6The First Course

Whenready to begin erecting the wall logs, plan the use of all logs according to length. The flat logs
are used in the first course. Keep in mind; longer logs should be used below and above windows, above
door height, and on the gable ends.

Most often, theifst course in the front and end of the house will be the pass logs. Consult the Cedar
Knoll Standard Building Plans to determine which way to start.

If the first course on the gable ends are pass logs, then the first course on the sides of the hatise will
into the passes. With the next course, the butt and pass will be reversed.

The bottom of the first course is cut past the groove line leaving enough log to overhangfibersuiul
match the log siding.

Snap a chalk line in from the edge of tiid-floor to serve as a guide for the placement of the sealant
and first log. Be sure to sweep the deck clear of all dirt and debris prior to applying caulk and setting
logs.

Run caulk between the edge of the-fiobr and the chaline to seal the joinbetween the
base log and sutboor.

Both ends of every log are squared off. This is very important and will be repeated with every log laid.
Be sure to check each cut for square, and periodically, check the saw for square.

After the previous log is fashed into place, prepare the next log to be installed and set it into position.

With the succeeding log tightly held to the fastened log, use the reciprocating saw to cut down the seam,
creating matching faces on the ends of both logs.

If the log ends a particularly out of square, continue the process until the tightest possible seam
exists.

Lay the first course of logs into place, checking for level before spiking or lagging. Shimming might be
required to insure a plumb wall. The more plumb the iostrse, the easier the project will go. If shims
are used, seal any void created by injecting caulk into the void and stuffing sealant tape to cover it.

If an individual log needs to be shaved or planed to hold to level, adjust log stack height by planing
material from the bottom of the log. Log tongues may require planing as well.

Generally, construction starts in the corners, working into the door openings.

On the corner passes, all ow about 80 tobutthe o f or th
logs should not overhang more than the roof overhang or they will collect water dripping from the roof.

Locating Door Openings

As noted above, the first log course is started at the corner toward the door opening. For more
information about faning the openings, refer to Stage 13.

The first step has already been completed when the door and windowrlsaagice marked
on the suHloor.

14



As the door location is approached, install assembled door buck frame in the proper location.
(Refer to bluepnts)

Wh e n as ni ng
ro

f t e ers in the 60 section
(80 to 140 f e |

0g as it extends i

3 -
—_ —
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o O
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Stage 7#Corner Assembly
With the first course laid, fasten at the butt and pais$ pn an angle to bring the logs tight and together.

There are three different techniques that can be used by the builder to construct a butt and pass style
corner. Each of these three techniques is approved for use by Cedar knoll log homes aneddgover
the warranty. A splined Corner, A doweled corner, and a mortise and Tenon corner.

Sealing the Corner

To build up the corner, begin by removing the tongue on the passing course from the end of the log
back through the joint area where the presassgourse runs. Removing the tongue in the joint allows
proper placement of sealariRemoving the tongue can be done with either a chainsaw or a hammer
and chisel.

Place continuous sealant along the tongues of the pass log, continuing through tbe ohtgeint
area and down the tongues of the butt IBgt a heavy bead of caulk on top of sealant for extra
insulation.

Before laying the second course, make sure to mark where fasteners have been installed. The marks
will notify the person drillingte next course so that they doné6t dril
of another.

Square off the pass log and place it on top of the butt log of the lower course allowing for the
desired overhang lengthevel, plumb, and fasten accordingl@ut thebutt log square and put it
in place.

Using a flat bar, drive the butt log firmly againstthe passldg. i ng a coupl e of 60 pol e
the butt log against the pass log to hold it in place while spiking.

Drive an Olylogs on an angle frometipass into the butt to keep the corner tight inserting spiifith the
corner | ogs fastened in place, r elpceiant st hbee tpweoecne dLuor

End Plugs

The final step to corner construction is actually done whew#tie are completed. It is done as a
separate, intentional step to insure that all corners are properly sealed on the exterior from the
bottom.

First, create a pounding block by splitting a wood block in hatfply caulk to the underside of each
passindog to fill the groove openingsSet wood end plugs into place.

Using the block made in the first step above, hammer the plugs into the caulk so they are flush
to the log below. Use the end that is slightly smaller than the wood end plugs againagthe pl
and hammer on the other end.



Interior Corner Posts

Caulk |

Trim Boords

Screws, (Every 4th Course)
rnate Direction,
om & Tap Logs

Caulk \

Lag Secrews, (Every 4th Course)
Alternate Direction,
Bottom & Top Logs

Figure 49: Detail of interior square /posted comer showing both 2x4 stiffener
and spline methods.

An alternative to the butt and pass corner is often desirable when the corner intrudes into the living
space. This posted corner detail illustrates how an inside corner can be constructeidatedtbg
tails.

The figure above illustrates one of two methods used to hold the ends of the logs in alignment with the
post. In this method, the log ends are notched to fit tightly around the 2x4 stiffener. The following pictures
illustrate the method f using a |1 06x30 plywood or OSB spline.
(11 ) to receive the spline.

Prepare each log that will butt into the corner by insuring that the cut is s@awea kerf cut into the end
of the log to receive the spk that will seal the joint between the log and pdsark the location of the
spline on the two faces of the pdsat will butt to the log wall.Saw a kerf cut into the two sides of the
post.

Set and brace the post in position so that the inside &aedhish to the chalk lindnstall the spline,
applying caulk liberally in the kerf cuts.

Stage 8Electric Boxes
Refer to drawings at rear of book for further electrical details
The placement and number of receptacle outlets required in the log delérmined as prescribed in

Chapter 38, Power and Lighting Distribution, of the IRC. The placement of outlets will vary due to
placement relative to cabinets, appliances, etc. In open areas, the placement of the wall outlets may vary

from placementin he f 1l oor (within 180 of the wall) to 150
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Before locating any boxes for receptacles or fixtures, review and mark their desired locations and heights
on a set of your plans. Next, use a permanent marker or spray paint to markftbersagdetermined
on those plans.

Referring to your plans, identify all receptacle outlets that will be located in the first thresuicgs.

To provide for electrical wiring, drillL. / 2 0-1 /016 d& hol es, on an angl e, down
chase or througthe deck after the first two courses have been laid.

If an electrical chase will be boxed out from the inside of the first log course, drill through the top two
courses and into the sill log. Then drill into the sill log at an angle from the side t® aneae chase

If the wires will be run up from within the stflwor, be sure to drill down through all three courses and
through the sulfloor to miss the double rim joists.

Make the notch dimensions only as big as the junction box size; outlinextomlthe log and cut inside
the lines.

Using a chain saw or routers, notch the log to accommodate the electrical box. Be sure to match the size,
dimensions and depth of the electric box that will be used. A plywood jig can be easily cut to assist this
step.

Repeat the process for elevated outlets such as by bathroom fixtures or above kitchen counters, exterior
lighting fixtures and switch boxes.

The rectangle is then chiseled out, and the pocket is checked to see if the box fits properly. Often it is
easier to accomplish this notch on a bench prior to installation, but handling the log carefully so that it
does not break at the outlet notch.

For switches to exterior lights at doors, cut the box opening in the log, make a horizontal slot with a
chainsawor drill out toward the door opening for outside lightirigstall wires before bucks are installed.
Do not nail in wires.

For overhead electrical on timber joists and rafters, cut a groove with a chainsaw (router) and install
wiring before installing te tongue and groove sheathing.

Stage 9Carry Beams and 2nd Floor Joists

Refer to your contract and materials list to determine what floor system materials are included in your
Cedar Knoll Log & Timber Home Shell Package. The list below describes tloaltppickage:

1. 8x8 ridge posts (surfaced)

2. 8x10 or 8x12 carry beams (surfaced)

3. 6x6 or 6x8 joists (surfaced)

4. 2x6 tongue and groove (T&G) KD decking.

As presented earlier in Stage 5, it is critical that the log walls be plumb, level and square prior to
instalation of the second floor. Before beams and joists are installed, run diagonal strings (from corner
to corner) to check for square. Any significant variance must be accounted for in setting the joists.
Brace all window and door openings to insure plunb straightness.
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Depending on the log style selected, the course in which the carry beam is located can vary. Refer to
your plans (crossection) for specific information on course and beam height.

Normally, the carry beam will be set over the headectagse (one full course above the doors and

windows). NOTE: The carry beam supports a large area of the floor and brings considerable weight to

bear on the log wall. It is not advisable to allow this concentrated load to rest on a single header log; it is
preferable to have it bear on a section of solid v
Cutting Notches for Beams

When cutting any log for pockets, etc., keep from cutting through to the outside tongue and
groove.

Beam pockets arusually cut out with a chainsaw, and then trued up wéthisel. Carry beams should
have a mini mum of 30 of bearing at each end; t her e

One option used by builders is to make a dovetail cut such that ttie inathug at the wall surface
(1/ 806 narrower than width of the carry beam) with

It is very important that the beam pocket be properly sealed to eliminate the potential for rain or
other water to enter the notch.

Caulkallseamand run a square and AX0 at the back of the
beam will contact it.

Fastened the carry beam in place using two 120 OIy
length extends into the log belowill over the top dthe Olylog with caulk.

Cantilevered Balconies
When a design includes a balcony, cut completely through the log courses to the outside, anticipating
the extension of the beam out over the edge. The other end of the beam may bear on a post or another

beam pocket in a log wall.

Cantilevered balconies require special attention to minimize the potential for water to enter the
wall.

Beams extending outside the wall should have flashing over the top (under the decking) to keep
water from setting on the woobr framed using pressure treated lumber)

The througknotch needs to be air and water tight, using a combination of flashing, caulk, and
splines. Drill between the logs and the sides of the carry beam, caulk, and insert a wood spline to
seal the joint.

Post locations can be determined by Cedar Knoll Standard Building Psafi®or prints.

Leveling the Carry Beam

After the pockets are cut, run a string from the bottom of one beam pocket to the bottom of the other one,
and measure for the height bktposts.Brace posts to insure plumb straightness while setting the beams.

Pl ace the carry beam into the pocket and fasten it
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Figure 66: Cut the carry
beams to meet at the
posts using either a lap
joint or a splicqoint. .

Setting Second Floor Joists

With the carry beams in place, prepare for the second floor joists. Refer to Cedar
Knoll Standard Building Plaiis2nd floor framing detail.

Throughout the process of building the second floor, continue to chegkifob, level, and square.
Generally, pockets are cut out every two feet on center, but the framing plans should be reviewed to
confirm this.

Be certain to notch the log no further than the inside of the outside tongue (dovetail cut). At a
minimum,thenb ch shoul d be 20 deep, but to the center of
the notched log in place, caulk behind the location of each joist to insure a wagthseal.

After placing the notched log into position, Fasten between all pock#tis @ourse. Remove the
inside tongue of the log below where the floor joist will sit so that there is a flat bearing area.

Like the carry beam pocket, run a pattern of caulk in the back of each pocket.
Before installing the joists, brace wall to insptamb and straightness.

Place an additional fastener in every other joist for added streNgtk.that this course of logs only
needs to be notched where the 2nd floor will rest, not in cathedral areas.

When placing the joists, measure for proper lerigim the center of the carry beam to the back of
thenotchMar k t he joist sl ightl YPeckingb/r20) ft d haltl onve afsar e
adjustment.

It will be critical that both ends be cut square and pluRllace the joists in place on the beand in the
pocket.

Fasten on an angle over the carry beam in order to tigivgnoint.

After determining that log walls are perfectly straight (using a string), fasten vertically into all
pockets.
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Locate all ceiling fixtures for the first floor andilithrough the beam/joists for the fixture wiring. Then
saw a shallow kerf along the top of the joist for the wiring to set in. Be careful not to fasten through the
wiring when installing the decking.

2x6 T&G KD decking is supplied as the sfldvor to provide a finished ceiling as well as structural
support over the beams and joists. This product is manufactured by others and may have inconsistent
properties (e.g., moisture content levels).

This decking is typically not installed until after the sheleather tighfexterior frame walls sheathed
and finished; roof, windows and doors installed).

Please note that the finished side of the decking (with-ir@eave pattern) is intended to face down to
be the ceiling. The unfinished side will face upwandl has square edges. This material is supplied as
a structural decking/suftoor and is not intended to be a finished floor surface.

If the decision is made to keep this structural decking exposed as the finish second floor, be aware that
separations lieeen the boards can occur as the wood continues to season, and cannot be further
controlled. After at least two heating/cooling cydgo years), wood filler or other material can be

used to fill voids if desired.

An Option to 2x6 T&G Decking

An option to using 2x6 T&G as the method for creating a finished ceiling andlsabfor the second

floor is to install 1x tongue and groove paneling as the ceiling for the first floor, then cover that with
standard D0 wunder | ay me n tdule foh this aswt involves éwo stépspbutit n t he
provides an excellent sdlwor for any type of finish flooring.

Log Extensions at Corners

On outside corners where the roof overhangs the gable end, enough log is supplied to extend the
top passinglogcaus e 130 to support the roof sheathing. Al

Stage 16Gable Ends
Gable ends can be constructed using two methods.

The most popular method is to frame the gable end and cover with matching log siding. The second
method issolid log construction, and is described below.

The first step in constructing the gable ends is to locate the ridge. Consult your plans to determine the
height of roof. Brace and nail a plumb 2x4 in the center of the gable end wall so that it exteeds ab
the height of the roof.

Put a nail in at the intended height of the rddking a square, determine the height of the rafter where it
passes over the log wall. Place a nail on the outside of the pass to represent the top of the rafter at the
eave.

Run a string from the eave nail to the ridggl and back down to the eave nail on the

other side.

Snap a chalk line along the string as a reference Tihe.string shows the gable configuration and rafter
length.

When constructing the gable, set eaohsecutive log such that the end of the log course extends past
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the string no | ess than 306 or 40 as calcul ated at
Trimming the Gable Logs

After the roof rafter pattern is cut and fit, the gable end must be cut. The raftdrys westalled, but
typically the gable end is cut prior to setting the rafters to provide rooRidore 77: Use a rafter as the
guide for trimming the gable end loggmming the logs safely.

As an option, the rafter can be left off and the chalkdene be used as the saw guide. It is
essential that the individual sawing the gable end logs is capable of cutting the logs square
along the entire length of the cut.

Another option is to cut the logs to length and pitch on the ground before installdt®n.
greatest challenge with this method is to cut the ends to the required angle of the gable end.

Install the first rafter against the gable end so that it actually acts as a saw guide for
trimming the logs.

After the gable end logs are cut, angledasts at the end of each log in toward the center of the
house.

Two strips of sealant are run up the gable ends before the roof deck is installed.
Stage 11The Rafters

The construction of the roof frame is to be completed following the more regtrdtiocal building
code requirements or the International Residential Code for One & Two Family Dwellings (IRC).
Refer to Chapter 8, ROOF CEILING CONSTRUCTION, of the IRC for all specifications of
conventional roof and ceiling construction.

Having instaled the ridge beam and ridge posts in the same manner as thieezamand posts, make a
template of the birds mouth notch required for the 2x12 rafter to lay on the log wall and set onto the ridge
beam. Check this template from both sides of the roairbefutting the rest of the rafters. Cut all rafter
notches, using a circular saw and square, from this template.

To connect the rafter to the log wall:

Remove the tongues on top log to provide a flat bearing area for the rafter. Place sealantiiomo posit
The rafter should then fit on top of the sealdf#il into place. In high wind areas, mefedming

anchors may be required in addition to nailing patterns. Check local code requirements. The top line of
the rafters must be level.

When the ridge bea extends through the log wall, use the same techniques to notch and seal
this connection as was described for the floor carry beam in Stage 9.

Roof Sheathing

5/ 80 OSB with plywood clips is includediain the sta
included to provide overhangs as shown in the eave and rake details included in this section.

Finishing the Gable Soffit

After the roof sheathing is installed, run the 2x Soffit board under the plywood, secured from above
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with sheet rock screwsThen square and cut the roof. Apply the fascia and remainder of roofing
materials.

Stage 12Installing Windows and Doors

When ready to secure the windows and doors into place, verify the window will fit in the window buck,
the window buck is square andware following the window and door schedule.

Installing the window or door

Place unit into opening from outside. Fit the unit into the opening to insure proper fit. The jamb should
be in far enough to allow the interior trim to be nailed on corretising a level check the unit is
plumb and level, shimming as needed.

Install a drip cap over top casing with caulk and nails. Caulk both faces of notch and install unit,
sliding top of drip cap into the saw kerf. Nail with galvanized nagisfore applyng interior trim, fill
any openings with fiberglass insulation.

Stage 13Exterior Log Treatment

The United States Department of Housing and Urban Development approves building systems for
federally insured mortgage programs. One of the elements ofeligw involves the boilerplate
statement shown below:

AExterior surfaces of | og walls shall use a combir
wood species and treatment to resist moisture, insects, and decay. All joints, saw cuts, deep

checks ad other major surface cracks shall be sealed with caulk, preservative or other

material against moisture intrusion. Areas that can collect moisture, such as lapped corners,

shall have adequate ventilation to remove any trafr

The following isan excerpt from the white paper, Preservation & Maintenance of Log Structures,
prepared by the Technical Committee of the Log Homes Council, Building Systems Councils, National
Association of Home Builders, and October 2000:

As an owner (or potential ownjeof a log home, it is important to understand a few basic facts about
wood in order to keep your home properly maintained and to avoid costly future repairs. Your
preservation and maintenance decisions should be based primarily on your site and gclogedjuin
as well as an understanding what is harmful to wood.

The following summarizes those harmful elements:

Reinfesting wood boring beetles and termites are the primary source of much of the insect damage to log
homes. Reinfesting insects attack wao service by boring into wood to ingest theod as a food

source, while nesting insects use the wood for their own home site! There are three groups of wood
attacking fungi: Mold, Sapstaend Decay.

Mold and sapstain fungi feed on the nutrients dasthon the wood surface and within the few living
cells of the urdried sapwood. While not structurally harmful to wood, mold and sapstain cause
discoloration. When present in wood, they cause the wood to be more porous thereby increasing the
rate at whib the wood can be wetted to the moisture content conducive for decay.

Decay fungi are the ones that can seriously damage any log or wood structure and the reasons an
intelligent maintenance program i s soeceliuosportant . C
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and lignin, breaking them down into simple sugars for easy consumption. The results vary from brown
crumbly cubical size sections infesting the wood to spongy pockets that can spread across and inward
from the log surface.

The weathering pross is also a cause of wood and wood finish degradation. Depending upon the
wood species, the process of erosion can wear away up to a quarter of an inch or more of wood per
century.

A. Ultraviolet (UV) Light-UV causes a breakdown in the exposed ligm@mponent of the wood
cells, giving rise to color changes and the weakening of surface wood fibers. Lighter woods tend to
darken and gray. This color change is natural, normal, and does not pose any structural concerns.

B. Moisture-Wood swells and shiks in response to the level of humidity or continual wetting by
rainwater runoff. The repeated wetting by roof runoff splashing off a deck onto the log wall is a
typical area of concern. This is just one reason that gutters are highly recommendedvitttareas
higher levels of precipitation.

C. Temperatureincreased temperatures accelerate the deterioration process caused by UV. For log
homes, elevated surface temperatures increase the rate of moisture evaporation within the logs thereby
causing moreleecking.

D. Wind AbrasionThe mechanical action of wind, sand, and dirt can be a factor in the rate of surface
degradation and removal of wood or exterior finish material. Windblown particles can have a
sandblasting effect.

StorageAttempt to keep th logs as mildeviree as possible while the home is being built.

When the logs are delivered, prevent them from touching the ground or each other by placing
stickers (spacers) between them. This procedure, by allowing air circldatiween the logs,

will help relieve any buildip of moisture and heat caused by the drying logs thereby reducing
the chances of fungal attack.

Be sure that the stacks of material are kept covered (lumber wrap or opaque polyesngleiie)
possible, located in a shaded area.

Site Drainage & Finish Grade: Do not allow the lower course of logs to come in contact with the ground.
Earth/wood contact greatly enhances chances of colonization by termites and decay fungi.

Locate the log home on a site where rainwater and meltimg @il drain away from the structure on
all sides. If this is not possible, crown the area where the houses is built, and alter natural drainage by
using swales, retaining walls, ditches, or-subface drain tiles before you begin construction.

Construt the foundation wall in such a manner that there be ample distance between the logs and earth.
It should also be high enough to prevent rainwater from splashing on the logs.

Lastly, when landscaping the home, do not allow plantings to crowd wood stsidbar not stack
firewood next to the log wall, nor allow mulch to build up around the foundation.

Overhangs & Gutters: Two effective features of any home are roof overhangs and the installation of
gutters because they move roof runoff away from the suafhces. These options are particularly
desirable in areas of high rainfalktructural roof members of logs or sawn lumber should not be
allowed to project beyond the protective eaves.
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Ventilation of Spaces: As your home is being constructed, makarcérat the attic and crawl space
areas are adequately vented to prevent the accumulation of moisture.

Cover the soil in crawl spaces with polyethylene to reduce the relative humidity of the air in sub
floor spaces.

Wall Surface Protection: Moisture frorain and even condensation can run down the face of the wall
and move in and through any number of cracks in the wall. This is particularly acute around doors and
windows, upward facing checks, and corners.

A few tips:
Never design into the structuaay ledges that will hold standing water.

Always apply flashing as drip cap over windows and doors. Water that gets behind the exterior
trim can travel long distances undetected.

Apply additional finish treatment to exposed surfaces at corners to gieegbod from possible
standing moisture. Alternatives include encouraging drainage out and away from corners or employing
ventilation to encourage evaporation of moisture from corners.

Products: After construction, water absorption must continue toriteotied through regular
maintenance with a water repellent treatment, stain, or coating.

Select a product that is labeled for use on log homes. The finish treatment should possess, at minimum,
the following characteristics. Some products offer additibeaefits of wood preservation, abrasion
resistance, and control against ultraviolet light and fading.

1. Exceptional water resistance/water repellency

2. Mold and mildew protection

3. Allow for some degree of moisture vapor transfer. Coatings that developl dilsol{e.g.,
polyurethane, paint, spar varnish, or multiple coats of any stain product) on the wood surface
should not be applied until logs are fully seasoned.

TreatmentMaintenance product manufacturers typically recommend the following steps t@réhe
and maintenance of log homes:

Always start with a clean surface, free of mill glaze. Mill glaze can inhibit or interfere with the finish
treatment. Consult your Dealer if you are in doubt about mill glaze. They will also be a good source for
availablity of mill glaze removal products.

Clean the logs with the bleach/TSP solution recommended above or select one of the cleaning products
available specifically for logs. Always, make sure that all products used are compatible with each
other.

Applying a protective finish

Consult your Dealer for recommendations for the proper finish treatment. Select products that are
specifically labeled for use on log homes and follow the label directions and surface preparation
instructions exactly. Select a prodagcitable for the geographical location in which you are building,
keeping in mind the type of wood and the moisture content present at time of initial application. (Note:
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A wood moisture meter is the surest way to know the true moisture content of th¢ Somme products
require that the wood "season" for a period of time before application. Others may not. Read the labels
and all instructional materials before you bedfar more information, refer to the following

publications and websites:

Wood Handook: Wood as an Engineering Material (FRETRi 113) Selection and Application of
Exterior Stains for Wood, Forest Products Laboratory, Genledinical Report FRLGTRI 106
American Forest & Paper Associatibtip://www.afanda.org/

American Wood Counchittp://www.awc.org/

American Plywood Associatiohttp://www.apawood.orgForest

Products Laboratory, USDAttp://www.fpl.fed.us/The Forest

Products Societhttp://www.forestprod.org/

Allow your log home to weather before applying the exterior preservativiee exterior of the
building. Weathering the wood opens the grain and assures proper penetration of the wood
preservative Allow sixty to ninety days of good drying weather before applying exterior finish.

Application of Exterior Treatments

Always follow the application instructions on the label of the product that will be URedd coverage,
technique, handling, clean up, and storage instructions caretifiiess specifically noted otherwise
on the label, plan to back brush for uniform coveragg penetration. Wipe up or brush out any
puddles.

How do | know when to reapply treatment?

Whenever one of the following teue;is the color looking tired, worn, faded, or drab&s the wood
surface changed (e.g., checkindja water spray is apigld to different areas of wall, does it go into the
wood (rather than bead up)?

Removing Discoloration in Wallogs
Removing Mold and Mildew (excerpt from Preservation & Maintenance ofStngtures)

During the construction phase, it's important tevent the damaging effects of mold and mildew.
Mold and sapstain make the wood more porous, increasing its tendency to absorb rainwater and
high humidity, thus increasing the chances of decay.

If mold and mildew are present they must be removed. Themr@dacts specifically designed for log
home use. Follow the label instructions precisely or, treat with the following caustic solution. Wear
goggles, rubber gloves and necessary clothing to prevent eye and skin contact. Also shield plants and
shrubs frontontact.

A. 1 cup Trisodium Phosphate or rammoniated detergent
B. 1 quart of household bleach
C. 3 quarts of warm water.

Apply the solution onto the affected area with a hRpnthp garden sprayer. Allow the solution to set

for 5-10 minutes and pssure rinse thoroughly with clean fresh water. (Note: It is very important that
the rinse is sufficient to remove all cleaning chemicals. Chlorine left in the wood can damage coatings
applied over it.) This treatment will kill the fungal growth as weltlaan the log surface. However, it

will not prevent the future occurrence of these organisms if conditions are suitable.
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Recommendations Excerpted from Forest Products Laboratory publications:

Removal of MildewCommercially available wood cleaners wakite effectively to remove mildew

and other stains on wood. Dissolvingdrt liquid household bleach can also make mildew cleaner and
some powdered detergent in 2 to 4 parts water. Allow the wood to dry for 1 or 2 days before
refinishing.

Suggested foroa

A. 1/3cup household detergent

B. 21-quart (5%) sodium hypochlorite (liquid household bleach)
C. 3 quarts warm water

D. (1cup=0.2L;1quart=0.9L)

Removal of Iron Staih common form of staining on wood surfaces results from contaroimeaiith

iron. A portion of the extractives in wood includes a group of chemicals collectively called tannins.

The amount of tannins depends on species; oak, redwood, and cedar are rich in tannins. Tannins react
with iron to form a blugblack stain on wood\ote the darker color of the iron stain. Common causes

of iron stain include use of nagalvanized or poorly galvanized fasteners, cleaning with steel wool or

a wire brush, and contact of the wood.

Iron stain can be removed by scrubbing the stainedwdtlea aqueous solution of oxalic acid in water.
Oxalic acid is usually sold at drugstores and hardware stores. Dissolve 1 to 4 oz of oxalic acid in 1 gt of
hot water. Scrub stained area using a-btif§tle brush. Thoroughly rinse with water after trezim

[Note: 1 gt =0.9 liter; 1 oz = 28 g]

Extractive BleedA common cause of discoloration is extractive bleed. All species contain extractives,
but extractive bleed is most prevalent on highly colored woods. The discoloration often occurs around
fastenes because the hole in the wood caused by the fastener cuts many wood cells. These cut cells
increase water absorption. Water dissolves the extractives, and when the wood dries, the extractives
accumulate at the surface and sunlight causes them to pagmiérxtractive bleed is a problem, the
extractives can be removed by scrubbing the wood with soap and water. Do not use a wire brush
because the brush will contaminate the surface with iron, which will cause iran stain

Stage 14Porch Deck and Post &Beam Roof

Refer to your contract and materials list to determine what roof system materials are included in your
Cedar Knoll Log Home Shell Package. The list below describes the typical package:

Deck materials include 6x6 Preservative treated (PT)pigsp s (typically 2406 |1 ong),
2x6 PT or 2x8 PT ledger, joists, and trim boards, 5/4 PT decking, and aluminum drip cap and joist

hangers.

Roof support is provided by 6x6 posts and 6x8 carry beams (surfaced)

2x8 rafters, 1x Wgroove paneling foceiling, 1x pine fascia, Soffit, and trim. If roofing is included

in the package, the porch package will also include drip edge, felt, and shingles. Rafter spacing is
noted on the Cedar Knoll Standard Building Plans.
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Figure 98: Detail of typical porch and deck to log wall,
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